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MSTIoE 2018-3. 3-ta CxigHo-EBponencbka KoHepeHuia “MaTemaTnyHi Ta nporpamHi
TexHonorii Internet of Everything” (16-18.04.2018, KuiB). 36.matep., KHY im.T.lLleBueHKa,
75cC.

Y 30ipHUKY y3aranbHeHi maTepiann koHdepeHuii, sika npoxoguna Ha 0asi kadegpu
nporpamHmx cuctem i TexHonorin (MCT) KniBcbkoro HauioHanbHOro yHiBepcuTeTy imeHi Tapaca
LleByeHka 16-18.04.2018 poky. B maTepianax BUCBITNIOKOTLCA akTyarnbHi MUTaHHA PO3BUTKY Teopii
Ta npakTukn nporpamysaHHs Internet of Everything (Bceoxonntotoumn iHTepHeT, I0E) Ta posBiTky
CYMDKHUX TEXHOSMOTIN.

HanpsiMkn koHdbepeHu;ii:

. MaTtemaTtunyHi TexHonorii IoE;

o MporpamHi TexHonorii IoE;

. AnapartHi TexHonorii IoE;

. IHWi TexHonorii Ta BUan 3abeane4vyeHHs IoE.

306ipHMK po3paxoBaHM Ha NpPeACcTaBHUKIB Gi3HECY Ta AepkaBHMX OpraHis, BUKNagadyis Ta
HayKoOBMX MpaLuiBHUKIB, acnipaHTiB, CTYOEHTIB $Ki 3anMMaloTbCa MUTAHHSAMWU MporpamyBaHHSA
IHTepHeT-goaaTKiB Ta pO3BUTKY iHpOpMaLiMHNUX TEXHOMOrIM B LifIOMY.

MSTIoE 2018-3. 3-rd East European Conference on Mathematical Foundations and
Software Technology of Internet of Everything. (16-18.04.2018, KuiB). Proceedings, Taras
Shevchenko National University of Kyiv, 75 pp.

The collection summarizes the materials of the conference, which took place on the basis of
the Department of Software Systems and Technologies (PST) of the Taras Shevchenko Kyiv
National University on the 16-18.04.2018. The materials cover the topical issues of the
development of the theory and practice of programming Internet of Everything (IoE) and the
development of related technologies.

Directions of the conference:

. IoE Mathematical Technologies;

. IoE Software Technologies;

. Hardware |oE technology;

. Other technologies and types of IoE security.

The collection is intended for representatives of business and government bodies, teachers
and researchers, postgraduates, students who are involved with the issues of programming of
Internet applications and the development of information technologies in general.

MSTIoE 2018-3. 3-a BocTouHo-EBponenckasa koHdcepeHums "MartemaTtuyeckme u
nporpammMmHble TexHonorum Internet of Everything" (16-18.04.2018, KueB). Co6 martep., KHY
nm.T.lLeBYeHko, 75 C.

B cbopHuke 0600LeHBI MaTepmanbl KOHpepeHUMn, KoTopasa npoxoauna Ha 6ase kadeapbl
nporpammMmHbix cuctem un TexHonornn (MCT) KueBckoro HauuoHasrbHOrO yHMBEpCUTETa UMEHU
Tapaca LllesyeHko 16-18.04.2018 roga. B maTepmanax ocBeLWalTCs akTyarbHble BOMNPOCHI
pasBuUTUA Teopuum M MpakTuku nporpammupoBaHusa Internet of Everything (BceoGbemniowmii
nHTEepHeT, I0E) 1 po3BUTKY CMEXHBIX TEXHOMOMUN.

HanpaeneHusi koHbepeHuuun:

. MaTtemartuyeckne texHornorum loE;

. MporpammHble TexHonoruum IoE;

. AnnapaTtHble TexHonorum loE;

. Apyrve TexHonoruv n Buabl obecneyerus IoE.

C6opHuK paccuuMTaH Ha npeactaButene 6GusHeca W rocygapCTBEHHbIX OPraHoBs,
npenofasatenied M HaydHblX PabOTHWKOB, aCNUPaHTOB, CTYAEHTOB, KOTOpble 3aHMMaloTCs
BOMpocamu nporpaMmmumpoBaHvsi  WHTEPHET-NPUMOXEHMN U pa3BUTUS  MHEPOPMALMOHHBLIX
TEXHOMOrnM B LIESIOM.

MSTIoE 2018-3: 3-rd East European Conference on Mathematical Foundations and Software Technology of Internet of Everything - 16-18.04.2018, Kyiv, Ukraine
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CTBOpEHHs Ta aHania pesioMe AN NiABULLEHHS eEeKTUBHOCTI
PEKPYTUHTY

BusHayeHHa  koopauHaT
doTorpadyBaHHi  NOBEPXHI
anapaTtom

KPUTUYHUX
3emMni

TOYOK  Kagpy npwu
0e3ninoTHUM  niTanbHUM

MpakTnyHi  acnektn nobyaoBM  KMiEHT-CEPBEPHOI
30inbLleHHs iHbopMaTUBHOCTI MOBINbHUX CEHCOpIB

cncremm

AHania Ta BNPOBaMXEHHSI CUCTEMM BIACTEXEHHSI MOBIMbHUX
TenedoHis

Internet Of Everything. AHanis | MNepcnekTuen

Big Data — IHHOBauiHi TexHonorii CepsiTuBHOro CycninbcTea
3acTtocyBaHHs1 |OE B OXOpOHi 300pOB'A Ta MeanyHin cdepi
BUKOPUCTaAHHA HEWPOHHUX MeEpeX [AOnsi OUiHKM BUPOGHMYOro

noTeHuiany

IHpopmauiiHa  TexHomnoria  opraHisaudii  Ta
ONUTYBaHHA NaUi€EHTIB B MEANYHUX YCTaHOBaxX

npoBeaeHHA

CyyacHi iHdopmauiiHi - TexHonoril JOCNIMKEHHA  CKNaaHUX
cuctem
MNpobnemn Ta nepcnekTMBM MOLUMPEHHS MeToAiB  NiHINHOI

anrebpy  Ha  OOCMIMKEHHS  NiHINHUX

dyHKUIOHaNbHNX HEPIBHOCTEN

iHTerpanbHuUXx Ta

TexHonoria Near field communication B pamkax Internet of
Everything

IHpopmauiiHa cnuctema 3 BUKOPUCTAHHAM TexHosoril Internet of
Things ona npueatHoOro nignpuemcraa

3acib ynpaBniHHA NPOEKTOM 3a OCHOBHMMM (hbaszaMu XUTTEBOrO
LKy
3actocyBaHH4 Internet of Everything y notpebax ypsagy

3actocyBaHHs Internet of Things B cinbCbKOMy rocnogapcTsi

Cknaposi enemeHTu Internet of Everything (ioe)

- 16-18.04.2018, Kyiv, Ukraine
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Po3pobka anroputmMy Ana nogaHHs UMdPOBOro SKOCTI Ans
LM POBOro 306pakeHHs

Pospobka nporpamHoro  3abesneyeHHs1  aBTOMAaTM30BaHOI
cucTemMu ynpasniHHA 3aknagoMm BULLOT OCBITU
leoiH(bopMauiiHa  cuctema  ynpasrliHHA HeperynapHMMmu

nepese3eHHAMUA nacammpiB

Po3pobka pgomawHbOi OHnanH Oyxrantepii 3 wWudpoBaHUM
KaHanom 3B’si3ky

MporpamHa cucTtemMa CUHXPOHi3auii danniB i3 XMapHUX CXOBULL
Ha OocHoBi 6e3cepBepHNX 064YMcneHb

MpoekTyBaHHA Ta po3pobka iHPOPMALINHOI CUCTEMU MNIATPUMKN
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ABOMa aKTUBHUMM KNITUHaAMM

MpachiuHmin  iHTepdenc [nNa  HanawTyBaHHA  AMHAMIYHOT
MapLupyTm3adii Ha poyTtepax CISCO

IHTenekTyanbHa
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cuctema  MOHITOPUHIY

IT-iHppacTpykTypHn

AHaniTMYHM boHa 3NNTTA Moaenen NporpamMmHoro 3abeaneyeHHs

dyHKUiOHanNbHI  BMMOrM OO0  3acobis Moaenen

nporpamMHoro 3abesnevyeHHs

NOPiBHSHHS

Po3pobka i gocnimKeHHs iHTenekTyanbHOI TEXHOMOriT KOHTEKCTHO-
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iHTErpoBaHOI aBTOMATU30BaHOI CUCTEMM Ans
TPaHCNOPTHO-CKNAAChKUX  FIOFICTUMHUX  MOTOKIB

Mpobnemn ny6nikauii-nignuckn y 6e30poToBUX Mepexax Ans
BY3niB IHTEpHEeTy BCLOro

Pospobka 4aTt-60TiB Ha ocHoBi Microsoft bot framework 3
BukopucTaHHsam Microsoft cognitive services

BukopuctaHHs 06pobku npupogHux MoB nNpu po3pobui YaT-60TiB
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CosgaHue u aHanus pestome Assi NoBbileHUs1 3hEeKTUBHOCTU
peKpyTUHra

OnpepeneHve kKoopavHaT KPUTMYECKMX TO4veKk Kaapa npu
doTorpadupoBaHMM  MOBEPXHOCTU  3eMnu  GEecnunoTHbIM
neTtaTernbHbIM annapaToMm.

MpakTnyeckne acnekTbl NOCTPOEHUS KITMEHT-CEPBEPHON CUCTEMDI
yBenM4eHnst NHPOPMaTUBHOCTN MOBUIIBHBIX CEHCOPOB

AHanM3s wn BHeApPEHVME CUCTEMbl OTCMEXMBAHUS MOOUIbHbIX
TenedoHoB

Internet Of Everything. AHanu3 n nepcnexkTnBbl

Blg data — NHHOBaALIMOHHbIE TEXHONOIMMK CepBUTUBHOIO O6I.L|,eCTBa

MpumeHeHue IoE B 3gpaBooxpaHeHUn U MeauuuHcKon cepe

Mcnonb3oBaHne HenpoceTen And OLEHKM MNpPOn3BOLCTBEHHOrO

noTeHumnana

NHdopMaunoHHas TexHOMNorMsi opraHvM3aumMnm W NpoBedeHUs
onpoca nauMeHToB B MEAULIMHCKUX YUPEXAEHMSIX.

CoBpeMeHHble MHMOPMAaLUMOHHbIE TEXHOMOMMU  UCCreaoBaHUS
CMOXHbIX CUCTEM

Mpobnembl W  NepCrnekTMBbl  pPacrnpoCTpPaHEHUs  MeToOoB
nuHenHon anredpbl Ha MccrnegoBaHWe NUHENHbIX UHTEerpanbHbIX
N (PYHKLMOHANbHbIX HEPABEHCTB

TexHonorna Near field communication B pamkax Internet of
Everything

MHdopmaumnoHHasa cuctema C  UCMNOMNb30BaHWEM  TEXHOMOrUU
Internet of Things ansa yactHoro npeanpuATUS

CpeactBo  ynpaBneHWst MNPOEKTOM MO OCHOBHbIM  ¢hasam
YXM3HEHHOro LuKna

MpumeHeHne Internet of Everything B  notpebHocTAX
npaBuTENbLCTBA
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MpumeHeHns Internet Of Things B cenbckoM xo35aicTBe

CoctaBHble anemeHTbl Internet Of Everything (IOE)

HekoTopble noaxoabl K peanu3aummM MeTOAWMKU KOMIMIIEKCHOro

OLEHMBaHMA  COCTOSIHUA UM KayecTBa  (PYHKLUMOHUPOBAHMS
CNOXHbIX CUCTEM
Paspabotka anroputmMa Ans  nOpeactaBneHus  uudpoBOro

KayecTBa Ansi LMPOBOro n3obpaxeHus

PaspaboTtka nporpaMmHoro obecnedeHnss aBTOMaTU3MPOBAHHOWM
CMCTEMBbI YNpaBeHnsi By3amm

FeoHpopMaLMOHHaa cuctema YynpaBrieHUs HeperynsipHbIMu
nepeBoO3KaMmn MacCaXX1poB

PaspaboTka gomallHen oHnavH Gyxrantepumn ¢ WKdPOBaHHBIM
KaHanom cBsa3u

MporpaMMHasi cUCTEMa CUHXPOHM3aUMM bainrnoB ob6nayHbIX
XpaHUNULL, Ha OCHOBE Ge3cepBEpPHUX BbIYUCTIEHNI

MpoekTupoBaHne wn paspaboTka WH(POPMALMOHHON CUCTEMBI
NnoaaepXXKv NPUHATUSA peLleHnst B 9KOHOMUKE

MporpammHoe obecneveHne OPMMPOBAHUSA MNCEBOOCyYaNHbIX
nocnegoBatenlbHOCTEN Ha OCHOBE ACUHXPOHHBIX KNETOYHbIX
aBTOMAaTOB C ABYMS aKTUBHbBIMW KrNeTKamm

padbnueckmn unHTepdenc ana  HacTPOUKK
MapLpyTm3auumn Ha poytepe CISCO

JMHaMn4eckom

NHTennekTyanbHash cuctema MOHMTOpUHra IT-MHpaACTPyKTypbl
AaTaueHTpoB

AHanuTnyeckun o, CNnAHNA NporpaMmmHoro obecneyeHus

OyHKUMOHanNbHble  TpeboBaHMA K
MOZenen nporpaMmHoro obecneyeHus

iHCprMeHTaM CpaBHEHUA

Pa3pa60TKa n unccnegosaHue MHTeﬂﬂeKTyaﬂbHOVI TEXHOT0rnMn
KOHTEKCTHO-3aBUCMMOIo  pacrno3HaBaHusA I'IpO('beCCI/IOHaJ'IbeIX
TEKCTOB

MeToabl GanaHcUpoBaHUS HAOOPOB AaHHbIX ANs MNOBbIWEHMUS
KayecTBa paboTbl anropuTMoB Knaccudukaumm

lMpoekTupoBaHne WHTErpMpoBaHHOM
cucTeMbI ana  onTuMmsaumm
NOMMCTUYECKNX NOTOKOB NPeanpUsaTUi

aBTOMaTU3MPOBaAHHON
TPaAHCNOPTHO-CKaACKNX
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Bepesdeuykuti P., Kunsepckui [.C., cmydeHmu 3 Kypcy
LllleeyeHko B.J1. d.m.H., npocp.
Kuiscbkuli HauioHanbHuUl yHieepcumem imeHi Tapaca Llles4yeHka

CTBOPEHHA TA AHANI3 PE3IOME AOnd nMIABUWEHHA E®EKTUBHOCTI
PEKPYTUHIY

B ymoBax pPUHKOBOI EKOHOMIKM SKICTb nepcoHany cTano HaWronoBHILWMM YUHHUKOM,
KOHKYPEHTOCMPOMOXHOCTI ByAb-s1KOi opraHi3auin. Biabip HOBUX npauiBHUKIB He Tinbkn 3abesnedvye
HopMarbHe dYHKLiIOHYBaHHS, ane i 3aknagae pyHgamMmeHT ManbyTHLOro ycnixy opraHisaduii.

MeTa HaykoBoi poboTu - niaBuLLEHHS edEeKTUBHOCTI PEKPYTUHIY 3a OONoOMOrow Beb-
TEXHONNOTIN.

O6’eKT focnigpKeHb — CTBOPEHHS pe3tomMe B NPOLIECI PEKPYTUHTY.

B po6oTi po3pobneHo cuctemy Ansi CTBOPEHHS pe3toMe Ta NePEBIPKN KOPEKTHOCTI SaHMX
KOpuCTyBa4da; 3a [JOMOMOroK 3ropTkM KpuTepiiB Oyno BupiweHo Taki 6aratokputepianbHi
3aBOaHHS:

e 3Haxo[XeHHS ONTMMarbHOro CepBicy AN BUKOPUCTAHHS

e 3HaxXOmKEHHSI ONTMMAanbHOIO PilLIEHHS WOoOO0 po3pobku cepB.iciB

e Bubip Mix BUKOpPUCTAHHAM iCHYIOUMX Ta pO3pOobNeHnx cepBaiciB

Binbw getanbHO nepenik 3406yTkiB Npn po3pobLi CUCTEMIN TaKUN:

o OTpumanu pesysibmamu OYiHKU iCHYI04YMX CUCTEM CTBOPEHHSA pe3toMe.

o Bukopuctanu MikpoCepBiCHY apXiTEKTYpPY, SIK OCHOBHY apXiTEKTYPY Y CUCTEMI.

3anponoHoBaHa apXxiTeKTypa MIKpOCEpPBICIB, sika BKMtoYa€e Taki MiKpocepBicH:

e BepudikaLia MobinbHoro tenegoHy
e CTBOpEHHS hanny PDF

e lepeBipka rpamaTtukm Ta opdorpadil
e iepeBipka 0bnunyys

e 30epexxeHHs1 pestome

Yci Hawi kpuTepii AKOCTi He piBHOBaXnuBi i CKnagHi y BM3HauyeHHi. Tomy Barosi
KoediLieHTU BaXXnNUBOCTI noAineHi Ha 2 cknaposi s Ta qu.

KiHueBuin Barosuin KoeileHT 3HaXoauMO 3 BUpasy
g5 + qu
—

| BUKOPUCTOBYBAEMO MOro pas3om 3 doyHKUiE XapuHIToHa ans ob’ekTuisauii cyb’ eKTUBHOI
OLLiHKM:

flx) =q=ylx)

Tenep Ansi NOPIiBHSAHHSA CEPBICIB CTBOPEHHSA pe3toMe 3ropTaeMo Kputepil 3a JONOMOroto

AAUTUBHOI 3ropTKM (SKLLO KpUTEPIT MOXYTb KOMNEHCYBaTU HEAOMIKM IHLWKNX) Ta

MYNbTUMMIKaTUBHOI 3ropTkU (AKWO PIBHICTb HYMNO OAHOro 3 KpuTepiiB OBHYME BiCb
3ropHyTUM KpMTeQiVl).

alp) = [ Z flx;) )

q:
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Fig.1. Histogram of existing protocol optimum
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BU3HAYEHHA KOOPOAUHAT KPUTUYHUX TOYOK KAAPY MNMPU ®OTOINPA®YBAHHI
NMOBEPXHI 3EMJ1I BE3MIJIOTHUAM NITAITbHUM AMNAPATOM

ABTOMaTM3auia npouecy o06pobku iHopMaLil, WO oTpumaHa npu NPOBEAEHHI
doTorpadpyBaHHs noBepxHi 3emni  6e3ninotHuMm nitanbHum anapatom (BIJIA) asnsetbca
aKTyanbHMM HayKOBO-MPaKTUYHMM 3aBAaHHAM. B igeanbHMX norogHux ymoBax Kamepa 3HiMae
NPSIMOKYTHI AINAHKM NOBEPXHi 3emri posTawloBaHi cTporo no ueHTpy BIJIA, ski cnpsmoBaHi no
Kypcy nonboTy. B ubOMy BMNagky Ayxe MNpOCTO po3paxyBaTU KOOPAMHATU KpanHiX TOYOK
doTorpadii i BXe gani obpobnatM ui gaHHi. [1poTe OCHOBHOK MPOONEMOK MNPU BU3HAYEHHI
KoopauHaT ccoTorpadoBaHoi obnacTi, Ana noganblloi cuctemaTuaauil 3ibpaHoi iHpopmauii, €
CMOTBOPEHHS LIEHTPanbHOI NpoekKUii. BOHN BMHMKAOTb BHACMQOK TOroO, L0 NiowmMHa maTtpuui ado
doTonniBkM Mamke Hikonn He GyBae napanenbHOK 4O NOWMHM NOBEPXHi 3eMni. BoHa nocTinHo
HaXUNAETLCA MO PiI3HUX OCAX BHaAcnigok BnnvBy Ha BIJIA BiTpy, 3MiHM Kypcy, MaHeBpiB Ta
BaraTbox iHWKUX dakTopiB. Ha Benuknx BMCOTax CMOTBOPEeHHS HabyBalwTb 3Ha4YHWX macwTabis,
TOMYy iX HeOBXigHO BpaxoByBaTu.

Tomy Ansa BUpILLEHHA NOCTaBNeHoro 3aBAaHHSA HeobXigHO po3pobuTn pobounit NpoToTUN
nporpamHoro 3abesneyeHHa Ons obpobkn hoTo306pakeHb 3eMHOI MOBEPXHi, WO OTpUMaHi 3
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BIMJIA. BuxigHnmn € metagaHi BINJ1A. Lie Bukntoyae HeobxigHiCTb py4HOi 06pobku iHpbopmadii Ta
aBToOMaTM3ye NpoLec OTPUMaHHA pesynbTaTy.

Ak npaeuno BINJ1A o6nagHaHuin kKameporo BHU3Y OHO3ENsKY, WO BCTAaHOBIEHA Mig NpsiMnM
KyTOM 40 MO3OOBXHbLOI i MOMEepeYHoi oci nitTaka. B peanbHMX ymMOBax 3HIMOK € HaxuieHuM Oo
NAOWMHN KapTu. ToMmy HeOoOXigHO BU3HAYUTU MaTeMaTU4Hy MOAENb NnepepaxyHKy KPUTUYHUX
TOYOK Kagpy. JliHiNHI BIOXMNEeHHA No ABOX OCSX CIPUYUHAIOTL PidHMUK B (bopMi kagpy Ta doopmi
NpoekTy. Akwo dopmMa Kagpy 3aBXau € MpsMOKYTHMKOM, TO ¢bopma LEeHTparnbHOI MpoekKuii Ha
NOBEPXHIO 3eMIi MOXXe OyTu Tpaneuieto Yn napanenorpamom [1].

AHani3 icHyluMx MEeTOAIB PYYHOro pilleHHA [aHOoro 3aBfaHHA BuMarae Bidyanisauii
oTpMMaHoro doTo3obpaxeHHs [2, 3,4]. [llpoTe po3pobka BigNOBIAHOrO  MNPOrpPaMHOro
3abe3neyYeHHs  YCKMNaaHETbCS HEMOXMMBICTIO  Bidyanisauii [aHOro pilleHHa Ta  1oro
cniBcTaBrieHHa 3 gaHumu rnory BIMJIA BigoMum mMatematnyHum anapatom. B ubomy Bunagky mu
MOXeMO ornepyBaTu nuwe uugpoBuMKM AaHMMK | onepyBaTu anrebpaiyHummn metogamu. Tomy
po3rnsiHemMo cnoci6 po3B’a3aHHsA NOCTaBMEHOro 3aBAaHHA MPOrpamHo.

B skocTi BuXigHUXx gaHux € nor aepodoTosrnomMkm: lat / lon - koopauHaTu latitude i longitude
BIMJIA B MOMeHT nogadvi curHany 3nMoMKWM Ha 3aTBOp Kamepu; koopauHaTu latitude i longitude
3agaHi gk uinoyucneHa kinbkictb 10-TM MINBbWOHHMX 4YacTOK rpagyca B nMiBHiYHIA niBkyni (N) i
cxigHin nisccpepi (E). Hanpuknap lat = 474317996, Ing = 379570196 signosigae Touui (47.4317996
N, 37.9570196 E) - https://goo.gl/maps/gY5zSvGpQK42; alt_msl - altitude mean sea level - Bucota
BIMJ1A Hag piBHem mops npounTyeTbea 3 GPS npunmava; alt_rel - altitude relative - Bucota BINJTA
LLIOAO TOYKM MOro 3anycky, Ans CNpOLLEHHS 3aBAaHHA MOXHa BBaXaTu Len napameTp - BUCOTO
BIMJ1A wopo nosepxHi 3emni; roll/kpeH, pitch / TaHrax, yaw / kypc - 3agaHi B rpagycax; roll/kpeH
Oinbwe Hynsa - noBopoT BIJ1A 3a roguHHMKOBOI CTpINKkolo (MpaBe KpWUno BHU3), MEHLUE Hyns -
NpoTWN rOAMHHMKOBOI CTPINkK (NpaBe KpuIo Bropy); pitch / TaHrax GinbLue Hyns - Hic 6e3ninoTHUKa
3aepTuin Bropy, MEHLLE Hyns - BHU3; yaw / KypC - HYNbOBUIN KYpC O3Ha4yae HanpsaMoK pyxy CTporo
Ha MiBHiu.

MapameTpn kamepu: Make: GoPro; Model: HERO3+Silver Edition; 35mm equivalent focal
length: 16 mm; Crop factor: 5.7.

MpunyweHHs: B pamkax poboTn 3emnio MOXHa BBaKaTU Kynew 3 igeanbHO PiBHOM
noBepxHeto, 3 pagiycoM Ha piBHi Mopst 6371032 km (https://en.wikipedia.org/wiki/Earth radius).

Mpn po3pobui matemaTudHOI MoAeni nNpoBoAuiachb BUPIWEHHS HACTYMHUX MNPOMIKHUX
3agjay, a came: POo3paxyHOK KOOpAMHAT TOYKM Mpoekuii ueHTpa ¢hoTo300paXeHHs; BU3HAYEHHS
3CyBY TOYKM Bi TOYKM igeanbHOro ONTUYHOrO LEHTPY A0 TOYKWU igeanbHOI 3MOMKW; BM3HAYEHHS
3CyBY TOYKM Bi ONTUYHOrO LEHTPY MNpU 3NOMLI; BM3HAYEHHHA 3CYBY Ha KOXHIN 3 MMOLNH;
nepeBedeHHa rpagycHux BigHoweHb y cuctemy GPS. Takum YnMHOM, po3paxyBaBLUW BCi NMPOMIKHI
3HaYEeHHA AN18 BCiX TOYOK (Ta MMNOLLMH) M1 OTPUMAEMO eKCTPeEMarnbHi TOYKM Kagpy.

Po3pobneHa matematnyHa mMogernb He € igeanbHOK, OCKINbKM HE BPaxoBYETbCS Moxmbka
BUMiptoBanbHux npunagis BIJ1A. B xogi po3pobneHHa matemaTudHol moaeni 6ynn BUKOPUCTaHI
mMaTtepiann npo ocobnueocTi pobotn Ta mexaHikn pyxy BIMJA [1]. Ons BupaxyBaHHSA NiHINHUX
rabapuTiB npoekuii 6yny BUKOPUCTaHI HaBYanbHi MaTepianu 3 kapTorpadii, LeHTpanbHOI NPoeKLil,
reomeTpii, AoBiOHMKK 3 6Ge3ninoTHOI asiauii Benukoi bputaHii [4, 5, 6].

OTpymaHa maTemMaTMyHa Mofenb Jdana  MOXMAMBICTb  po3pobuTU  nporpamHe
3abesneyeHHsa Ha MoBi nporpamyBaHHsa JAVA gns ob6pobkn hoTo3obparkeHb 3€MHOI MOBEPXHI,
wo otpumati 3 BINJ1A. OcHoBHi Mmogyni npoekTy: ParseFile — knac akun npoBOAWTb NAPCIHT fory
BINMJ1A Ta 3anucye Bci 3miHHi fo Data knacy skui € “koHTenHepom ansa gaHux’; MathUtils — knac B
AKOMY MpoBOAATbCA BCi MaTtemaTtuyHi onepauii. Ha Bxogi npuimae Data. [Noseptae 4
eKcTpemarnbHi TOYKM Ta TOuKy 3nomku; Controller — knac “meHenxep” kMM 3B’A3ye MixX coboro
MaTemMaTUKy i JaHHi Ta OpraHi3oBye BUBEAEHHA pe3yrnbTaTiB.

BucHoBku. [lpvBegeHe BUpIWEHHA HAyKOBOrO 3aBAaHHSA HaO4a€ MOXIMBICTbL B
aBTOMATMYHOMY pPEXMMi BuOaBaTM KOOPAMHATW KparHiX TOYOK cdpoTorpadoBaHoi obnacTi.
BuxigHnmn ganmmun € metagari BINJIA, wo Buknovae HeobXigHICTb py4HOi 06pobkn iHbopmaLit
Ta aBTOMaTU3YyeE NPoLeC OTPUMAHHSA pesynbTarTy.

Mpn npaBunbHin iHTerpauii B nporpamHy ekocuctemy BIJ1A, pesynbTatm MOXHa
OTpUMYyBaTK B peanbHOMY Yaci.

BuxigHi gaHi MOxHa BMKOpUCTOBYBaTW ANs Bidyanidauii 3ibpaHnx B xoAi aepoposBigku
OaHuX, aHanisy AoCniopKeHOI TepuTopii, NpeacTaBneHHd MaclTabiB Ta iHWMX aHaniTMYHMX
onepauin.

Department of Software Systems and Technologies (PST) of the Taras Shevchenko Kyiv National University
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MaTtemaTtnyHa mogenb 3agadvi He € ifeanbHO, OCKINbKM He BPaxoBYETbCA MOXunbka
BUMiptoBanbHUX npunagis BrifA.

B xogi po3pobneHHa wmaTemaTtuyHoi Mogeni Oynu BuMKOpUCTaHi maTtepiann npo
ocobnmeocTi po6otn Ta mexaHikn pyxy BIJIA. [Ina BupaxyBaHHS NiHiMHUX rabapuTiB npoekuii
Oynn BMKOPUCTaAHI HaBYamnbHi MaTtepianu 3 kaprtorpadii, LeHTpanbHOi NpOeKLUii, reomeTpii,
[OBIgHMKK 3 6e3ninoTHOI asiauii Bennkoi BputaHii.
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MPAKTUYHI ACNEKTU NOBYOOBU KNIEHT-CEPBEPHOI CUCTEMU 3BIIbLUEHHA
IHPOPMATUBHOCTI MOBIJIbHUX CEHCOPIB

1. OuMLLEeHHA AaHUX Big WyMy

lMokasaHHs akcenepoMeTpa i ripockona Ha MoBIfIbHUX NPUCTPOSIX MICTSATb CKIagoBY LUYMY.
Hanpuknag, noxubka nokasaHb akcenepomeTpa B cepegHbomy gocsrae 0.05g.

Ha BenununHy BMUXiAHOro cUrHany akcenepomMeTpa BhnAvBatoTh:
TemnepaTypa HaBKOMULLHBOrO cepeoBuLLa
MiCLIe KpinfeHHs akcenepomeTpa;
30BHILLHI MarHiTHi nons (Noxvwbku Big MarHiTHOro nons);
BiGpauiq i KyToBi KonMBaHHA NigcTaem (BibpaLinHi Noxmbku);

®  YACTOTHI XapaKTEPUCTUKM akcenepomeTpa (HacToTHI NOXMBKK);

Ona srnagxyBaHHA fdaHux i dinbTpadil JaHUX MOXHa BUMKOPUCTOBYBATU AeskKi nigaxoawu,
Hanpuknag KoB3aro4ve cepeHe.

MeTopn cepegHix 3HadeHb (Moving average, MA) oguH 3 HaMnNpoCTiWMX MeToAiB dinbTpauil
wymy. ANroputm gyxKe NpocTui: Ha KOXXHOMY Kpoui K, 3Ha4eHHs V. BUPaxOBYETbCA 5K CEPEAHE 3 N
nonepeaHix 3Hat14eHb akcenepomeTpa, T06T0:
yr-ly

st = ]

T -

M
Ana 3HadyeHb curHany MaroTb HoMep K <n-1 3HayeHHs.
3

PR P
rr _ = =]

MSTIoE 2018-3: 3-rd East European Conference on Mathematical Foundations and Software Technology of Internet of Everything - 16-18.04.2018, Kyiv, Ukraine


https://uk.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B5%D1%86%D1%96%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0:%D0%94%D0%B6%D0%B5%D1%80%D0%B5%D0%BB%D0%B0_%D0%BA%D0%BD%D0%B8%D0%B3/9668019350

17

Takuh meToq Aae npun cepenHix 3Ha4YeHHAX N, HenoraHe 3rnamgxKyBaHHA, are Ma€e OOWuH
iCTOTHMIA Hedonik - BeJIIMKYy 3aTpUMKy B 3Ha4YeHHAX. I'IepeBarM mMeToay:. npoCTtoTa Ta rapHe
3rnagxyBaHHA.
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Puc. 1.1 — Npadik pi3HMX pyxiB NicNa BUKOPUCTAHHS METOAY KOB3al4voro cepeHboro

Mpn BUKOPUCTaHHI METOAY KOB3aK4YOro CepenHbOro 3 KPOKOM B 5 enemeHTiB 6yno
OTPMMaHO NOMITHE NOKpPaLLEHHS B 3riamkKyBaHHi (pyHKUIRA.

BukopuctaHHa inbTpy HUXHIX 4acTOT dae Tak camo Oinbl rnagkuni pesynbtat ang
EKCTPEMYMIB Ta «LLYMiB» (PYHKLUIT, B 3aNeXHOCTI Big 3MEHLLUEHHS KoedilieHTy.

HannpocTiwnm inbTp HUXKHIX 4YaCTOT OMUCYETLCS HACTYMNHOK OOPMYIIOHD:

0, =0n-1+a(l,-On-1),

ne O, - BuxigHe 3HayeHHA curHany (BigdinbTpoBaHe), |, - BXigHe 3Ha4eHHs
(HedbinbTpoBaHe), a - koedilieHT dinbTpadii, aknn Npunmae 3HaveHHs Big 0 go 1. MNMpu a gopiBHIOE
1, BUXiOHI 3Ha4YeHHs 36iratoTbcs 3 BXiQHUMM.

OTpymaHun B pesynbTaTi curHan gocuUTh MMagkui, ane, Tak camo SK i Npu 3rnamkyBaHHA
MEeTOAOM 3MIHHOrO cepefHbOro, MPUCYTHA Aeska 3aTpumMmKa, OCOGMMBO NPWU Pi3KOMY KOMMBAHHI
3Ha4YeHb.

MokpalleHHsa, onucaHi Buwe, [o3sonunuM nobauntn Ha rpadiky agetani, ki 6yno
HEMOXXMBO BU3HAYNTU Yepe3d HaaMIPHY KiflbKiCTb LLUYMIB.

3rnampKyBaHHS Manux KonmBaHb, KON TenedoH pi3Ko 3MiHIOE CBill HANPSAM PyXy 3 BUCOKOHO
4YaCTOTOK TaKOX A03BONUNO 3po3yMmiT Garato daktopis. Npu amnnitTyai KonMBaHb B LUyMax,
Ginbly HiX cepegHi, Wymn He OynM CNpUYMHEHMMM akcenepomeTpom 6Ge3nocepedHbo, a
nokasyBanun MOXNWBY TPSACKy TenedoHy B KWULIEHi 4v B pyui nig vac xoabbu, konu tenedoH
3MiHIOE CBil HANPAMOK TiflbKW MO OAHIM KOOPAWHATHIN oci. A nNpy aMmnniTydi KonMBaHb MeHLY 3a
CepeHio BOanocsa 3po3yMiT i po3nisHaTW OaHi LWyMK 3a MOMWIKOBI, CNPUYMHEHI noxmbkamn B
akcenepomeTpi 6e3nocepeaHbo, agke cMapTgOH B AaHUA MOMEHT 3HaXOAUBCS B CTaHi CMOKOHO.

2. Po3wmpeHHs AgianazoHy MakCMManbHO MOXITUBUX 3HAYE€Hb

[ns Bcix ceHcopiB Ha MOBINbHUX NPUCTPOSIX ICHYIOTH Aiana3oHN MOXINUBUX 3HAYEHD:

o AkcenepomeTp: Ans Tpbox koopamHaT Bia -10.0 4o ~10.0 m/ ¢

e CeHcoOp MarHiTHOro nons: Angd Tpbox koopaunHat Big -1000.0 go 1000.0 mkTn.;

e CeHcop TemnepaTtypm: Big -273.1 go 100 rpagycis 3a Lensciewm;

e CeHcop HabnuxeHHs: Big 0 oo 10 cm.;

e CeHcop HaTucky: Big 0 go 1100 rlMa.;

e CeHcop ocBiTneHHs: Big 0 no 40 000 nk.;

¢ CeHcop BigHocHoI BonorocTi: Big 0 4o 100%.

IHTepBan yacy, 3 kMM MOOINbHUI MPUCTPIA MOXe ONTUManbHO OTpPUMATW OAMH NakeT
AaHWX Big BCiX CEHCOpiB, HEe NOBUHEH OyTn MeHWwuM HixX 0.5 cekyHawn, iHaKWe € pu3nK oTpumaTu
HEKOPEKTHI AaHi, 3aB1UcaHHs abo aBapiviHe 3aBepLueHHs poboTy nporpamu anga 36opy AaHuX.

[na nepepavi AaHnX Yepes Mepexy, iHTepBar Yacy TakoX He MOBUHEH BYyTN MEHLIMM HiX 3
CeKyHOM, iHaKwe 3HOBY BMHMKAE PU3MK OTPUMATU HEKOPEeKTHi AaHi, 3aBuCaHHS, aBapilHe
3aBepLleHHs poboTn Nporpamu, TakoX BUHWUKAE puaunk ana Beb-Cepsicy, skun 6yge oTpumysaTtu
AaHi 3 Pi3HMM iHTepBarioM 4Yacy Ta MOXEe HEKOPEKTHO iX aHarnisyBaTu Ta poOuTU HenpaBuUIibHI
BMBOAM.

B Oyab-akomy BMnagKy BUMHMKAE noTpeba po3wmputy giana3oH NpUCKOpPeHb, AKi BUMIpHOE
akcenbpomeTp. Lle moxHa 3pobuTy 3a 4OMNOMOro Oo4aTKOBUX aHamNITUYHMX onepadiit.

Hanpuknag, maemo pesky Tabnuuio npuckopeHb (Jogatok [.1). BukopuctoBytoun
PIBHSIHHA, MOXHa 3HaWTK 3HayeHHs ceHcopy (¥3;) Ha MomeHTi 4acy 0.3 (X; = 0.3). Ansa uboro
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BUKOPUCTAEMO KOOpAMHATU BIiQOMMX 3Ha4YeHb Ha MOMeHTI yacy 0.1 (¥; = 0.1, ¥, = 31 1ta 0.2
(X, = 0.2, ¥, = 10X

¥, — 3 03-01 ¥;-13

10-5 02-01 5

=2, ¥,;=15

Taknum YMHOM, MU OTpUManu Aesiky npsmy 3 niBoro 6oky. BukopuctaBwm Le piBHAHHA 4ns
MOLUYKY 3Ha4YeHHA Ha MoMeHTi Yacy 0.5 Ta KoopanHaT BifOMUX 3Ha4YeHb Ha MoMeHTax Yacy 0.6 Ta
0.7, oTpumMaemo apyry npsimy 3 npaBoro 60Ky, Micnsg Yoro 3HaAWLOBLUN NEPEeTUH LMX OBOX NPSAMUX
MOXHa nobyaysaTu Takun rpadik:

3
I
] ~
o 20 ==
8 7 N
SN
15 == 7 AN
7 N
(O6meskeHHs ceHcopy) 10 L N
[ N
A A 4 A A A A
0 | | | | | | | 1
0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8

Yac (cekyHam)
MPUCKOPEHHA 3a CEHCOPOM

= = = [IpUCKOPEHHA 3a aHaNITUKOIO
Puc. 2.1 - I'padpik npuckopeHb
Takum 4mHOM, B po6GOTI 3anpomnoHOBaHWMMA Migxia PO3LUMPEHHSI Aiana3oHy YyTTEBOCTI
CEHCOpIB 3a [JOMOMOro aHaniTu4yHoi obpobku aaHux. Lle moxe pgonomortm B 0BXOMKEHHI
obmexeHb 3 AianasoHoOM MakCMManbHO MOXIUBMX OdaHWX 3 CEHCOopiB Ta B 30inblUeHi ix
iHdOpPMaTUBHOCTI.

JliTtepaTtypa
1. PacnosHaBaHue U3MYEeCKOM aKTMBHOCTM Monb3oBaTenien No AaHHbIM OT WX
MOOUNbHBIX TenedoHoB ¢ nomowbio npogyktos IBM Worklight n IBM SPSS Modeler
(https://www.ibm.com/developerworks/ru/library/ba-mobile-phone-activity/index.html)
2. Android Open Source Project (https://source.android.com/devices/sensors/)
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ANALYSIS AND IMPLEMENTATION OF A MOBILE PHONE TRACKING SYSTEM

Abstract. As the market for cellular telephones, and other mobile devices, keeps growing,
the demand for new services arises to attract the end users. One topic that is being discussed
throughout the world today is location-based services. How can a mobile device be located and in
which way can a service be constructed to utilize this information?

Work has begun to create a standard of how the position can be derived from the system,
at the same time different solutions have been presented. These solutions require changes in the
existing infrastructure of the GSM system in one way or another, and are based on information
residing in the network. This forces the operators to invest money to update their system.

Sonera SmartTrust provides products and solutions for the mobile market, enabling the
operators to enhance their security and provide services to their customers.

This paper presents a solution how the position of a mobile device can be determined using
the SIM card. A demonstration is implemented using SmartTrust’s products to perform a location-
based service, without any needs for changes in the GSM infrastructure.

1. Introduction

1.1 Wireless market

In May 2001 the Swedish Post & Telestyrelsen (the Swedish National Post and Telecom
Agency) presented a market survey about the telecom market in Sweden [1]. It shows that the
number of wireline subscriptions decreased year 2000, while the mobile subscriptions continued to
increase. Today there are more mobile subscriptions in Sweden than wireline, and with a total of
6.338.000 mobile subscriptions the penetrationl is as high as 71%. This creates a new situation in
the society where people have a higher degree of freedom to place their calls wherever they are,
whenever they want. Of course new problems and demands also arise with the new situation.

With new technologies being developed combined with the increased mobility, new services
can be provided. One such group of services that has been getting a lot of attention lately are
location-based services (LBS). More people are carrying a mobile device, if those devices could be
positioned a whole new range of services would be possible. Not only commercial business would
benefit from LBS, also public services as emergency calls will benefit from knowing where the
caller is located, as already in use for wireline emergency calls. The concepts of such services are
discussed more thoroughly below.

The analyst and consultant company Ovum presented in January 2001 a report where they
predict the mobile location market to be worth US$20 billion by 2006, with m-commerce as the
driving force [2]. Operators and vendors that want to be part of this market needs to start
developing services that attracts the users to gain maximum revenue. But yet has no single
technology been determined as the definite solution to use when building LBS.

Many companies, such as CellPoint and Cambridge Positioning Systems, have started to
create solutions of how location-based services can be done, with different solutions. The various
solutions to choose from becomes a problem for the operators and vendors. Some kind of
standard is needed for the operators to easily implement the services into their products. The
European Telecommunications Standards Institute (ETSI) has issued a Technical Specification
(TS) [7] that addresses 4 different methods to be included in a future standard. In September 2000
Ericsson, Motorola and Nokia founded the Location Inter-operability Forum (LIF) [4], which strives
to help setting the standards in the area. And in December 2000 the Wireless Location Industry
Association (WLIA) [5] was founded to look more on the commercial issues of LBS.

1 The penetration is measured as the total number of subscriptions as part of the entire
population.

1.2 Background to the problem
Besides the lack of standards, as mentioned above, many positioning methods will require
expensive upgrades of the existing GSM infrastructure. For instance, the Time Of Arrival method
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requires each base station to be equipped with a Location Measurement Unit (LMU), and every
LMU equipped with GPS time to be synchronized. If the operator has a large number of base
stations, the expense to equip each base station with a GPS receiver will become very high.

The different methods being discussed today are network based, i.e. they are executed
within the GSM network such as using a LMU. What’s not as much discussed is handset based
methods. If the execution could use information available in the handset, the changes in the GSM
infrastructure would be potentially less expensive. It could also become easier for the developer
who no longer would have to rely totally on the operators.

To increase the functionality in the handsets a set of commands has been specified, the
SIM Application Toolkit (SAT) commands [10]. These commands enable the SIM card to interact
with and operate the cellular phone.

Normally for a developer to use the SAT commands, the user's SIM card has to be
changed into one that has the developed application stored in its memory. By equipping the SIM
cards with a so-called micro browser, similar to the WAP browser in a WAP enabled handset, SAT
commands can more easily be used.

One such browser that normal GSM phones can use is the Wireless Internet Browser
(WIB), which today is an open de facto standard in the process of being standardized. Among its
features are the possibilities to browse WML pages, execute SAT commands and store new
applications on the SIM card.

An interesting feature of the SAT commands is the possibility to question the handset about
its stored location information. This information consists of parameters such as the serving cell and
signal strength, and is normally used by the cellular phone to make decisions about the network.
This information could be used when determining the position of the handset.

Throughout this paper | will show how these techniques, the SAT commands and the micro
browser, can be used when calculating a position. Different methods on how to obtain the position
will be discussed, to find a suitable method that can be based on information available in the
phone.

2. Location-based services

2.1 Emergency calls

One very important service in our society is the emergency call centres. By dialling a simple
number on the telephone, 112 in Europe and 911 in the U.S., help can quickly be obtained in case
of an emergency. But for this service to work properly the location of the caller is needed. First the
call must be rerouted to the correct call centre, since every centre only covers a limited area. Then
by knowing the location of the caller, the emergency operator can get aid from computers in form
of maps and local information, and quickly dispatch the assignment to the closest available unit. A
couple of years ago it was a rather safe assumption to say that a received call was made from a
fixed location. That was a fact that the emergency call services used. When the call was made the
system would know where the call was made from, based on the registered address of the
number’s owner. Today in the U.S. 20% of the emergency calls are made from mobile phones, and
the number is expected to grow to 60% by 2002. These are calls that the emergency operator can’t
get location information about. And in many cases a caller from a mobile phone doesn’t know his
exact location. This has become such big problem that the U.S. Federal Communications
Commission has issued a mandate, E911, requiring the service operators to be able to identify the
location of the caller within 125 m, 67 percent of the time, by October 2001 [3].

2.2 Assisting services

There are a few different examples of assisting services that could make use of positioning
information. One is roadside assistance. When driving on a highway it can be hard to know where
on the road you are. If the car breaks down somewhere in the middle of nowhere it might take a
long time for the assistance to arrive if the location is not known. By determine your location the
assistance can arrive much quicker. This kind of service doesn’t need a very accurate position.
Often it is enough to know within which area the location is, since the road is already known and
the assistance only needs the correct direction to drive. Another service is getting driving
directions. While travelling to an unknown location, an aid that gives you directions where to drive
can be a useful service. Such service would need a somewhat accurate position, especially in
urban areas, to be able to determine the exact road. In a rural area where the number or roads are
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fewer, the position can be allowed to be less accurate. Also services as broadcasting out warnings
about traffic jams can be useful. Especially if the message will include how far ahead from you it is,
and provides you with an alternative route.

2.3 Fleet management

A very sought for service by companies is fleet management. Taxi companies would be
able to keep track of where their cars are located, to assign new orders to the closest available car.
Truck companies would be able to see when a shipment is about to arrive at the destination, and
can alert the receiver to stand by if needed. Sales companies can see where their salesmen are.
The list can be made long.

2.4 Personal services

When being in a new town it's not always easy to find the facilities and services one needs.
Be it a restaurant or a post office, receiving directions to the closest one would prove very helpful.
By letting the user request for the service, the operator can find his location and match it against
their database to find the closest place. A common use for mobile phones today is to try and find
where friends are in order to meet them. This requires a lot of phone calls or, especially among
young people, a lot of text messages sent back and forth. Instead the user could enter the phone
number of the person he wants to find, and as result gets an address or an answer similar to
Person is located 100 m east of you.

2.5 Personal privacy

An important issue to consider when dealing with positioning services is the personal
privacy. By enabling the mobile devices to be located, does that mean they are turned into homing
beacons which will allow Big Brother to keep an eye on you wherever you go? How far can we go
before breaking the personal integrity? It must be up to the users when and where their devices
can be positioned. The users should be able to set up rules, perhaps even on a personal basis.
Maybe | don’t want my mother to see where | am late a Friday night, but my friend who | am
meeting should be able to locate me. Another issue is the law enforcement. Being able to locate a
suspect would give great aid to the police. But people would argue that locating someone’s mobile
device could be compared with tapping a phone line, and therefore a warrant should be needed
before performing the positioning. Two different scenarios of being located can be seen; either the
user requests to be located or it's the system trying to locate the user. If these two scenarios are
treated differently perhaps the users will turn off the functionality to be located by the system. That
would restrict the commercial values of the systems, since functions such as targeted ads will no
longer work properly. Neither would requests from the law enforcement do. But if they are not
treated differently, the users will lose some possibilities to set their personal preferences. Between
all these issues a compromise must be found. If the users trust the operator, then the operator
could set up general rules. For example allowing the emergency call center to locate a person
even if that person has blocked all normal requests.

Xpyw 11.3., k.e.H. [JoueHm

kaghedpa IHghbopmauitiHux mexHosoail

®akynbmem MamemamuKku ma iHghopmMamuku

BH3 “Tpukapnamcbkul HayioHanbHUl yHieepcumem imeHi Bacuns CmeghaHuka”
M. leaHo-@paHKiechK, YkpaiHa

INTERNET OF EVERYTHING. AHANI3 | MEPCMNEKTUBU

Internet of Everything (IoE) - Bceoxonntowoumin (BCEOCAXHUIN) IHTEpHET, SKUA BU3HaYae
komnaHis Cisco sk mepexeBi 3'eqHaHHA Nogen, NpoLecis, aHuX i MatepianbHnx ob'ekTiB. [1]

Cy4acHui IHTepHeT nig Yac cBO€i eBOMOLIT MPOMLLIOB YOTUPKU eTanwu:

1. MNMepwwuin etan poanoyaBca 3 cepeanHn 1980-x pokiB. Lle ©yB etan 3B'A3Ky, sKui
XapakTepuayBaBcsl NepexogoM o AocTyny iHgopmadii B undgposomy dopmarti. Came B ToM vac
TiNbKW PO3MoYnHany po3BMBaTUCA eneKTPOHHAa nowiTta, Be6-6paysep i noLuyk.
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2. Opyrun etan, etan “mMepexeBOi eKOHOMIKMA”, po3nodascsa B KiHUi 1990-x pokis. Lle eTan
nepeTBopeHHs bGi3Hec-npoueciB B UMdppoBurn copmat. Y uen yac BigbyBanocb 3apogKeHHs
€NEeKTPOHHOI KOMepULil, NepeTBOPEHHSA maHLIOXKIB MOCTaBOK B uudpoBuri BUrNag, nodvana
3aCcToCcOBYyBaTUCH CriinibHa poboTa i MepexeBa npakTuka.

3. TpeTtin eTtan posnoyaBca Ha nodvatky 2000-x pokiB Lle etan cninbHOi poboTn Ta
npakTukn. BiH xapakTtepnsyBaBcs nepeTBOpeHHsIM B3aemogin (y 6isHeci Ta couiymi) y undposui
dopmat. Ha ubomy eTani ctanu nonynsipHi couianbHi mepexi (Facebook, Instagram, Twitter,
MOGiNbHUI 3B'A30K, BiAEO3B'A30K i XMapHi obuncneHHsa. Lien etan noBHIiCTiO 3MiHMB cchepy npaui.

4. Bceoxonnioouun IHTepHeT, yeTBepTuin eTan, posnodasca 3 2013-2014-x pokiB. BiH
XapaKTepM3YETbLCS NEPETBOPEHHAM CBITY B LM POBUA hopMaT LUMISIXOM peani3auii BCix B3aemogin
y CBITi (Nntogen, npouecis, AaHuX i peven) (ams. Tabn.1) y undposin dopmi.

Lli etanu 3acHyeBanu Bceoxonntotunin IHTepHeT. LliHHICTL Bceoxonntoloyoro IHTepHeTy
MOSICHIOETBCS CYKYNMHUM e(EeKTOM TaKkux 3'€dHaHb i TiEH0 KOPUCTIO, sIKy BOHM OyayTb NPUHOCUTK B
Mipy Toro, 4ymm Ginblle nogen, npouecie, gaHuX i isn4HMX npegMmeTiB OyayTb OXonmnoBaTUCs
BcecBiTHLOO NaByTUHOIO.

Tabnuusa1. KomnoHeHTw Internet of Everything

QQ QTP
@ e
) Qe 9@@
|
Peui (maTepianbHi
Mioan Mpouecu . ,
A Hati 06’eKTi)

JThoan Mpouecu HOaHi - ue Peui - ue
BUKOHYIOTb porb | cnpusitoTe  B3aemogil | iHghopmauis, MaTtepianbHi 00'ekTn, sKi
BUPOBHUKIB i | MK ntogbMK, pedamm i | cTBoproBaHa 3'egHaHi 3 IHTepHeTOM i
CNOXUBauiB, i € | AaHUMMW. NOAbMKU | pedyamn. | ogMH 3 OOHUM. Ll
LleHTparnbHo Mpwn [MepeTBOpPEHHS NPUCTPOI CNpUAMaroTb |
dirypoto B Oyab-siki | BUKOPUCTAHHI OaHux B | 30MpaloTb [gaHi, CcTalTb
€KOHOMIYHI  cuUCTeMi. | MpaBUNbHOro npouecy | iHdopmauio YYTNUBUMW O KOHTEKCTY i

Jllogn nparHyTb [0 | B3aemogii cTaloTb Lie | HeobxigHMM € ang | gaTb OinbLwe
OOHiel MeTn - | 6inbw LiHHAMW. | KOPUCTI MNPUAHATTSA | 06'ekTMBHOI  iHdopMaLi,
nigBnWmMTA piBeHb | CBoevacHa nepedava | pilleHb. Hagaw4m TUM  CaMUM
KUTTSA, noTpibHoi iHhbopmauii NIATPUMKY 9K nogam, TakK i
3a0BOJIbHAKYN  CBOI | NOTPIOHIN nioguHi abo MaLluHaM.

noTpedu. MaLUWHI.

IHTepHeToM peden (Internet of Things, |0T) BBaxatoTb nue Mepexesi 3'€aHaHHA i3UYHNX
npegMeTiB, TOOTO BiH He BKNIOYAE Taki KOMMOHEHTM Bceoxonntorouoro IHTepHeTy, sk “nogn” i
“‘npouecun”. IHTepHeT peven saBnse cobow nepexia Big OAHIEI TexHomnorii Ao iHWoi, a
Bceoxonntotounn IHTepHeT - nepexig Ao 6e3nivi TexHOoNorin, BKNoYayum IHTepHeT pedei.

Bceoxonntotounn [HTEpHET NpusHavyeHnin ans ob'egHaHHsa BCix Ntogen, npoueciB, OaHUX i
peden, nepeTBoploloYUn iHopmauito B Aii, SKi CTBOPIOKOTbL HEWMMOBIPHI MnepcnekTneu. 3apas
OiNbLWIiCTb Nogen MOXYTb MiATPUMYBaTK couianbHi 3B'A3KM Yepe3 NpUCTPOi, WO MigTpuMyoTb
3'egHaHHA 3 IHTepHeToM. B pamkax Bceoxonmnow4yoro IHTEpHETY iCHYHTb TPpU OCHOBHI TUMK
B3aeMogii: “nognHa-noguHa” (“people-to-people”) (P2P), “mawmnna-nognHa” (“machine-to-people”)
(M2P) i “mawwnHa-mawmnHa” (“machine-to-machine”) (M2M). Akum 61 He ByB TUN NIAKMOYEHHS -
P2P, M2P abo M2M, nepegaHi 3a 4ONOMOrO HUX AaHi, MOBUHHI NPUHOCUTM KOPUCTL JTOASAM.

MigknoyeHHa M2M BigbyBatoTbCA, KONU AaHi NnepeaarnTbCs N0 Mepexi Bid OAHIET MalnHN
abo «pedvi» iHwWin. [Jo MawwnH BigHOCATLCA AaTyMku, poboTn, komn'toTepn i MOBINbHI NPUCTPOI.
YacTto nigkntodeHHs M2M HasumBatoTb IHTepHeToM Peven. lMigkntodeHHs M2P BigbyeatoTbes, Konm
iHdopmauis nepegaeTbCs MK MalIMHOKW (Hanpuknag, Komn'toTepoM, MoBinbHUM NpUcTpoem abo
UMpOoBUM 3HAKOM) i NOANHOK. AKLIO NoanHa oTpumye iHopmauito Big 6a3n gaHux abo kepye
KOMMNSIEKCHMM aHani3oM, To ue nigknoveHHsa M2P. TMigkniodeHHs M2P cnpusatoTe nepemilleHHto,
ynpaBniHHA | 3BITHOCTI AaHWX Big MaluvH, Wob niogu npunmany obrpyHToBaHi pilweHHs. [Lii, wo
BinOyBalOTbCs, 4epe3 OOrpyHTOBaHi pilleHHs, 3aBepllylTb MNETA0  3BOPOTHOMO  3B'A3KY
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Bceoxonntotovoro IHTepHeTy. ligkntoyeHHs P2P BigbysatoTbes, konu iHopMaLis nepenaetbcs
Bid oOHiel ntogmMHn o iHwoi. Bee vacTiwe nigknioveHHs P2P 30incHiolTbCS 3a 40MNOMOrow Bigeo,
MOOINbHUX MPUCTPOIB | couianbHMX Mepex. HawnuacTiwe Taki nigknoveHHs P2P HasuBaloTb
cninbHoo poboTtor. Hanmbinbwa kopucTb Big Bceoxonntow4doro IHTepHETY A0CAraetbesi, Komnm
npouec cnpuse iHTerpauil nigknioyeHs M2M, M2P i P2P. [2]

3a npo3Ho3amm KomnaHii Cisco B HACTyNHOMY OECATUAITTI 3aBAAKM MNIAKTHOYEHHIO TOrO, WO
e He nigkniodeHo, Beceoxonntowoumii IHTEpHET MoXe 3abe3neunTn NpMBaTHOMY CEKTOPY CBITOBOI
€KOHOMIKM NpubyToK, Wo obumncnioetbea 14,4 TpunbiioHa gonapis CLUA. [3].

Micna npoeegeHHa pocnimkeHHsa nig Hassow “loE Value Index” (“lHgoekc WiHHOCTI
Bceoxonntotouoi IHTepHeTy”), nig 4ac skoro ©yno onutaHo 7500 KepiBHWUKIB KOomnaHin T1a IT-
nigposginie 3 12 kpaiH, BUABMMOCS, WO YYaCHUKM AOCHIMKEHHS, nepw 3a Bce, posrngaatTb
Bceoxonniorunin IHTEPHET K KPUTUYHO BaXXNuUBMKA (PaKTop i TakuK, WO 30aTHUMWA AOMOMOITU 1M
BUNepeaKaTn, Habmpae cuny xBuno iHHoBauin. [3].

MpuHaTtTio  Bceoxonntow4yoro |HTepHeTy GisHECOM ChpuslOTb  HapocTawdi  Temnu
iHHOBaLn, HeObXiaHICTb 3a40BONbHUTY 3aLjiKaBMEeHICTb CNOXMBaYiB B HOBUX MeToAax B3aeMoii Ta
HeoOXxigHiCTb aBTOMaTn3dyBaTth GisHec-npouecu. Bceoxonntounin [HTepHET gonomMoxe iM AoCArTv
ycrixy B yMOBaxX €KCMOHeHLianbHOro 3p0CTaHHS KifIbKOCTi NPUCTPOIB, AaHUX | TEXHONOTIN.

OOHUMM 3 TONOBHMX TEXHOMOMYHMX (hakTopiB BNPOBagXeHHs Bceoxonntoloyoro IHTepHeTy
€ HOBI TUNW NPUCTPOIB, HAPOCTAKYMI OBCAT JAHUX | XMAPHi TEXHONOTI.

OpHoto 3 ronoBHMX nepeBar Bceoxonnwoto4oi |HTepHETY € onepaudiiHa edeKTUBHICTb
(ehekTMBHE BUKOPUCTAHHA HasiIBHUX aKTUBIB i NAHUIOXKKIB MOCTABOK, @ TaKOX 3 MigBULLEHHS
NPOayKTUBHOCTI npavi). Takox Ao nepesar Bceoxonnoyoi IHTEpHETY BBaXXaeTbCA MOMINWEHHS
nocnyr, Lo HagalTbCA 3aMOBHMKaM i Ginbll edeKTMBHY ChifibHYy pobOTy BCepeauHi koMnaHii B
pesynbTaTi BNIpOBaA)KeHHs iHHOBaLIN Ta NigBULWEHHS NPOAYKTMBHOCTI npad.

o6 oTpumaT MakcMmanbHy KOpPUCTb 3 €KOHOMikM Bceoxonntotoyoi [HTepHeTy, komnaHii
NOBWHHI MaTu cTpaTerito, ska nepegbadvae: 1) iHBECTyBaHHA B BUCOKOSIKICHI TEXHOMOTiYHI
iHPaCTPYKTYpW Ta iIHCTPYMEHTK, 2) NOBCIOAHE BNPOBaAKEHHS MeToAiB BisHecy, Lo O03BONSAOTb
BCiM CniBpOBITHMKaM BHOCUTM OCOBUCTWUM BKNag y 3aranbHy crnpaBy, 3) po3pobKy edeKkTUBHMX
MeToAiB ynpasniHHS iHbopmMauieto.

Bceoxonntotoumin [HTEPHET XapaKTepU3YETbCS TakKMMM O3HaKaMn K MNiABULLEHUN piBEHb
06i3HaHOCTI (QaT4MKM MOXYTb OTPUMYBATU OaHi NPO MPOAYKTU B pearibHOMY 4aci), MOXIMBICTb
NporHo3yBaHHs (HOBI TMNM 3acobiB ANa aHanisy AaHuX 0O3BOMAKTbL OpraHisauiam nepenbdaynTu
NepCcneKkTUBHI TeHAEHLUIT i cxeMu NoBefiHKN) Ta FHYYKiCTb (BCe BinbLu TOYHI NMPOrHO3n A03BONSATb
opraHizauiaMm wWBMAWE pearyBaTM Ha 3pocTardi TeHOeHUil | 3arpo3n puHKY, a Takox
nignawToByBaTuUcs nig HWX). PasoMm Ui Tpu O3HakM [O03BONSAIOTH OpraHisauisim CTBOpHOBaTH,
npocyBaTu i HagaBaTy CBOT TOBapM i NOCnyrn HanbinbLW ONTUMAaNbHUM YUHOM.
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BIG DATA — IHHOBALIMHI TEXHONOTIi CEPBITUBHOIO CYCMINIbCTBA

KOXHY XBUITMHY KOXHOrO OHA KOXHa ©e3niy ain, peakuin, pileHb, Nodin Ta npouecis
BigoOpaxatoTbCa y BUMAAI 3aranbHOOOCTYNHUX AaHWX, SIKi NepeTBOPHOTLCA Y 3HaHHA. [Ans
KOpuUCTyBadiB LOAEHHI 3aBOaHHA CcTalTb BCe MPOCTiWMMKM — Big MNOWYKYy Ta nepernagy
yntobneHoro cinbMy, 40 nporpamu, WO nepeabavyae MeTeopornoridyHi YMOBM Ta BigcnigkoBye
Tpadik nepemilleHHs B pexuMmi peanbHOro 4acy. Yci Ui gaHi nerko iHTerpyloTbCa B Halle
MOBCAKOEHHE XUTTA.

Big data — TepMiH, KA BUKOPMUCTOBYIOTb OM151 MO3HAYEHHS aHanidy AaHuX y MPOrHOCTUYHIN
aHanitTuui, iHTenekTyanbHoMy aHanidi gaHux (data mining), B ynpasniHHi B3aeMoBigHOCUMHaMn 3
knieHtamm (CRM — Customer Relationship Management). Lle noHATTA 3acTocoByoTh Y chepax, ae
KPUTUYHO BaXMBOK € siKicHa obOpobka Benukux oOCAriB gaHux, MNOB’A3aHMX 3 MOCTiINHUM
36inblIEHHsM LWIBUAKOCTI NOTOKY AaHUX B OpraHizauiiHoMy npoueci. IHbopmauivHi pecypcn Ta
iHbopMaUinHi TeXHONOrii CbOroAaHi € OAHUMM i3 BUpILLAnbHUX YMHHMKIB NAHIBHOMO CTaHoOBULLA Y
Cy4acHOMY CEepBITMBHOMY CyCMiNbCTBI. Benuki gaHi — HoBui pybixk ans iHHOBaUi, KOHKypeHLil Ta
NPOAYyKTMBHOCTI. LuM TepmiHOM no3HavawTb Habopu [aHux, Po3MIp SKUX NepeBepLuye
MOXNMBOCTI TMNoBux 6a3 gaHux (B[1) ons BBeaeHHs, 36epiraHHsA, 06pobku Ta aHanisy iHpopmallii.

Mpote, big data o3HauatoTh gewlo Oinblue, HiXXK NPOCTO aHani3 BENMKMX iHPOopMaLiHKX
macusiB. [lpobnema He B Tomy, WO cyvacHi THK, cycninbHi Ta aepxaBHi opraHisauii oopobnsoTb
3Ha4Hi obcarm gaHux, a B TOoMy, Wo Oinbwa ix YacTMHa npeactaBneHa B dpopmarti, WO He
BigNOBigae TpaguuiiHoMy CTpykTypoBaHoMy dopmaty B[l. Lle BebG-xypHanu, Bigeo3anucy,
TEKCTOBI JOKYMEHTN, MalMHHUIA ko4 abo, Hanpukad, reonpocTopoBi AaHi. Bce ue 36epiraetbes B
6eanivi pi3HOMaHITHMX CXOBWLY, iHOAI HaBiTb 3a MeXamu YCTaHOBW. Y pes3ynbTaTi opradisauii
MOXYTb MaTu LOCTYN OO BENMKOro 06Csry BNacHUX AaHWX i He MaTu HeOoOXiOHUX IHCTPYMEHTIB,
Wob BCTAHOBUTWM B3AEMO3B'A3KM MK UMMM JaHMMW Ta cOPMYrOBaTKM Ha iX OCHOBi Baromi
BUCHOBKMW. Kpim TOro, iHpopmauisi NOCTIMHO OHOBIOKOTLCS, | 32 AONOMOro TpaauLinHUX MeToAiB
aHanisy gaHux BXe HeMOXNnBO eheKkTUBHO 06pobnsaTK BENUKI iHbopmauiiHi MacuBum.

P03BMTOK KOMYHIiKaUin pobuTb MOXIUBMM iIHTEPAKTUBHMI AOCTYN A0 iHOpMaLii MacoBmx
KOPUCTYBauiB, a TaKOX CMpOLLYE 3B’SA3KMN MiX NoabMu. HoBa TeXHOMOriA 34iCHI0E MNOTYXHUI BNNNB
Ha cdyepy KOHKypeHLUii. IHpopmauiiHi cuctemn gaTb MOXMUBICTL KOOPAMHYBATWU 3yCunns y
BidOganeHnx OAWH Big oAdHoro reorpacdidHux perioHax. Pasom 3i CTPIMKMM HaKONMUYEHHAM
iHpopMaUii LWBKAKUMU TEMNaMK PO3BMBAKOTLCS | TEXHONOrIT aHanidy aaHux. e kinbka pokis Tomy
Oyno MOXNMBO, Hanpuknag, nuwe cerMeHTyBaTh CniflbHOTY Ha rPynu 3a CXOXMMKU BNOSOOaHHAMM.
CborogHi MmoxHa 6ygyesaTn MoAeni AN KOXHOMo OKPEMOro iHAMBIAA B peXuMi peanbHOro yacy,
aHanisyluun, Hanpuknag, noro nepemileHHss No Mepexi IHTepHeT Ans MNOLYKY KOHKPETHOro
«ToBapy». IHTepecu cnoxusaya MoxyTb ByTK NpoaHani3oBaHi, i 3rigHO 3 NoByaoBaHOK MOAENSO
BMBeJEeHa BignoBigHa peknama abo KOHKpeTHi npono3uuii. Mogenb TakoX MOXHa HanawToByBaTh
i nepebynoByBaTK B peXnMi pearnbHOro 4acy, Wo 6yrno HeMOXNMBMM e HewoaaBHO. 3okpema,
big data ctanu TpeHgom B obnacTi TenekoMyHikauin, Ae LUMPOKO BUKOPUCTOBYKOTLCA TEXHOMOTIi
ANA  BU3HAYEHHs Ii3UYHOro po3TallyBaHHA CTiNbHUKOBUX TernedoHiB i X BNacHukiB. Y
Hanbnmwk4yomy mManbyTHbOMY BCS peknamHa iHpopMaLis B TOProBux LeHTpax Ta on-line cepsicax
Oyne BpaxoByBaTWU iHTEPECU KOHKPETHWMX OCIO Ta BigobpaxaTuCb Ha MOHITOpax y Micuax MosBu
KOXXHOM0 OKpPEMOro NoTEHLiMHOro crnoxmneaya.

B ocTaHHi pokun TexXHOMOriT aHani3y BENMKUX gaHnx ctanu 3aranbHog0CTYNHUMKU abo 30BCIiM
BIOKpUTMMU. AnapaTHe Ta nporpamHe 3abesnedeHHs MOXHa Kynutu ayxe aewweBo. KOHKYpeHTHO
nepesarol € A0CBig i 3HaHHA, HeobXxigHi ana poboTtu 3 big data. Maike BCi cepsicu, JOCTYMHI
cborogHi B IHTepHeT, ©asyloTbCA Ha aHanisi Benuknx AdaHux. Came CbOrogHi anroputMmu
MaLUMHHOIO HaB4YaHHSA, po3pobneHi B 1960-70-Ti pokn XX CT., BUKOPUCTOBYIOTb ANs 0OpobKu
BeNUKMX MacueiB gaHux. Hosi TexHororil big data 3HaxoaaTb 3aCTOCyBaHHSA B HAWPISHOMAHITHILLMX
ranyssix — Bif NOLUYKOBMX CEpPBICiB, Nepeknagis Ta Hagirauii 4O BUKOPUCTAHHS 3aKOHOMIPHOCTEWN,
BUSIBNEHNX B IHTEPHET-CcepeoBULLI, po3apibHNX onarH-Npoaaxax Ta TapreTUHroBin peknami.
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Ha TexHonorii poboTn 3 BENMKUMN SaHUMM Y CBIiTi BUTpayatoTb Minbsapam gonapis. Y ubomy
CEKTOpi CTBOPKOKOTbL MiNIbMOHN pPoBOYMX Micub. TUCAYI aHaniTUKIB Ta MeHemKepiB 3 ynpaBniHHA
iHbopMaUinHMMM MacmBamu OyayTb NOTPIGHMMU ANs ePeKkTUBHOI 0OPOOKN BENMUKUX OAHUX BXE
HanbnNMXx4mm yacom.

HancknagHilwnmm nuTaHHAM 3anuwiaeTbes Te, AKi pesynbTaT Npu ubomy nepeabadvaerbcs
oTpumatn. HaiTb GaHkm He 3anmaloTbCs aHamni3oM BENWKMX 0OCAriB gaHuX Yy BUPOOHUYMX
mMacLuTabax, OCKifibkn OCHOBHa iX YacTnHa gobpe opraHizoBaHa i 30epiraetbcs Ha MenHdpermax.
Harpganbwe B UbOMYy HanpsiMKy MPOCYHynucst Mepexi po3gpibHoi Toprieni. BoHn 3 ycnixom
BUKOPUCTOBYIOTb AaHi 3 gaTtyukiB pagiovacTtoTHOl igeHTudikauii (RFID), cucteM noctayaHHs i
KyniBeNbHUX KapT. Y 6aratbOX iHWKWX ranys3sx TifbKWU NOYUHAIOTL LWYKaTM Cnocobn «BngobyBaHHA»
Ta aHanisy HesiBHUX AaHuX.

CnocTepiraetbCcsa i 3Ha4YHMMA BHECOK Mporpecytounx IT-puHKIB Yy HanoBHEHHS LMAPOBOro
BCECBITYy HOBOKW iHdopmauieto. Axkwo B 2005 poui, 3a gaHumu IDC, 48% BcCix gaHmx ©6yno
sreHepoBaHo B CLUA T1a 3axigHin €Bponi, a Ha KpaiHW, WO pO3BMBAKOTLCH, B CYKYMHOCTI
npunagano 20%, 1o B 2012 poui YacTka kpaiH, Wo po3BMBaloTbCs, ckrana 36%, a o 2020 poky
pocsarHe 62%. Tinbku Ha Kutan npunagatume 21% Bciei umdposoi iHdopmalii B CBITi.

Cy4acHi nporpamHi iHCTPYMEHTM He MOXYTb OnepyBaTu Benvkumu obcsiramu OaHux y
paMKax NMPUNHATHMX YacoBMX OOMexeHb. [liana3oH iX 3Ha4YeHb HOCUTb OYXXE€ YMOBHWUIN XapakTep i
Mae TeHOeHuilo a0  36inblueHHs,  OCKiNbkuM  obuucnioBanbHa  TexHika  6e3nepepBHO
BOOCKOHAIETbCA | CTae Bce Oinbw gocTynHot. [esiki HaykoBUi po3rnagarTb BENWKi OaHi
napanesnbHO Yy TPbOX MIIOWMHAX — 3pOCTaHHsS 06CAriB, 3pOCTaHHS LUBMAKOCTI OOMiHY OAaHUMM i
36inbLUeHHs iHOpMaLiNHOT PI3HOMAHITHOCTI.

IcHye 6e3niy MeToOMK aHanisy BeNMKMX MacuBIB OdaHMX, B OCHOBIi SAKUX §NEXUTb
IHCTPYMEHTapin, 3ano3n4eHni i3 CTaTtUCTUKN Ta iHpopmaTukn (Hanpuknag, MallMHHE HaB4YaHHS).
JdocnigHukn NpoAoBXylOTb npauoBaTU Hag CTBOPEHHSAM HOBUX METOOMK | BOOCKOHANEHHSAM
icHytounx. Kpim Toro, gesiki 3 HAX 3acTOCOBHI He nuvue BUKMYHO o big data. BoHM MOXyTb 3
YCMiXOM BMKOPUCTOBYBaTUCHA i ANS MeHWux 3a obcsarom macueiB (Hanpuknag, A/B testing,
perpecinHni anHanis). Yum 6Ginbwmnii 3a obcarom i AnBepcMdikoBaHILWLMIN MacuB NigaaeTbes
aHanisy, TMM TOYHILWI i Binbl peneBaHTHI AaHi OTPUMYKOTb Ha BUXOAI.

EkcnepTu nporHosyoTb, WO B NOTOYMHOMY OeCATUNITTI ua obnactb ©yae nporpecysatw,
reHepyYn HOBI MUTaHHS, 30Kpema K BUpILLMTM npobrnemu 6e3nekn ocobncTnx AaHnx, XTo came €
Cy0’eKTOM PO3MOPSMAXKEHHS LUUMU OAHUMMW, HACKINbKM OOMYCTUMI OKpeMmi crnocobu 3acToCyBaHHSA
OTPUMAHNX JAHUX TOLLO.

Kutta y CBiTi, KepoBaHOMY [daHWMKW, O3Ha4ya€, WO $K HIKONW paHiwe, 3pic pUsKK
BUKpaOeHHA 0COBUCTOI iHdbopMalLlii, i XTOCb MOXe CKopucTtatTucs LMMKU AaHMMKU 3aans GpexHi um
3MNOYNHHKUX Air. [prBaTHICTb, IHTUMHICTb, TAEMHULS, OCOBUCTUI NPOCTIP — Li NOHATTS BTpaTUNMK
CEHC B enoxy LmdpoBmx TexHororin. ¥ 2017 poui npobnemn ekoHOMikK AaHWX (Big4 MacoBmx cnpob
HECaHKLiOHOBAHOrO BWKOPUCTAHHA AdaHWX [0 HaBMUCHOrO MaHinymnoBaHHS OHManHOBUMM
nnatdopmMamn) NPUBEPHYNM 3ararnbHy yBary Ta NigHANW AUTaHHS NPO Te, SK NIOLACTBO MOXe
BUKOpPUCTATWN BCi MepeBarn CEpBITMBHOIO CycnifnibCTBa Ta BoAHO4YAC 3anobirtu 3arpo3am Lboro
HOBOro UM(POBOro CBITYy. €4MHUM NPaBUMBbHUM PILLEHHAM € 3aXMUCT AaHUX Ta BUKOPUCTAHHSA 1
PO3BUTOK e(heKTUBHUX CTpaTerin wundpyBaHHa Ta 6esnekun iHopmauii. TexHonorii big data Ta
WTYYHUIA HTEMNEKT — uUe LWNsSX A0 HOBUX iHHOBAUiA, PO3LUMPEHW OO0CTYN OO MOXIMBOCTEN Ta
BMPILLEHHS AesKnx HanbinbLL akTyanbHMX npobnem cycninbCcTaa.

NITEPATYPA
1. Bratosin O.C. Boarding to Big data / O.C. Bratosin // Database Systems Journal. —
2016. — wvol. 6. — No4. - P. 11-17 [EnektpoHHun pecypc]. — Pexum pocrtyny:

https://EconPapers.repec.org/RePEc:aes:dbjour:v:6:y:2016:i:4:p:11-17.

2. Titirisca A. Big Data and the internet of things / A. Titirisca // Management Intercultural.
— 2015, - No33. - P. 211-215 [EnektpoHHun pecypc]. — Pexum poctyny:
http://mww.mi.bxb.ro/Articol/M1_33_29.pdf.

3. Worst J. The case of the “Big Data” revolution // Working Papers from Maastricht
School of Management. — 2014. — No34 [EnekTpoHHuWiA pecypc]. — Pexum poctyny:
http://web2.msm.nl/RePEc/msm/wpaper/MSM-WP2014-34.pdf.

Department of Software Systems and Technologies (PST) of the Taras Shevchenko Kyiv National University


https://econpapers.repec.org/article/aesdbjour/
https://econpapers.repec.org/RePEc:aes:dbjour:v:6:y:2016:i:4:p:11-17
https://econpapers.repec.org/article/cmjinterc/
https://econpapers.repec.org/scripts/redir.pf?u=http%3A%2F%2Fwww.mi.bxb.ro%2FArticol%2FMI_33_29.pdf;h=repec:cmj:interc:y:2015:i:33:p:211-215
https://econpapers.repec.org/paper/msmwpaper/
http://research.msm.nl/
http://research.msm.nl/
https://econpapers.repec.org/scripts/redir.pf?u=http%3A%2F%2Fweb2.msm.nl%2FRePEc%2Fmsm%2Fwpaper%2FMSM-WP2014-34.pdf;h=repec:msm:wpaper:2014/34

26

Kywnsucbkuii .0

CmydeHm 1 Kypcy

kaghedpa lNpoepamHux cucmem i mexHosiogil

®akynbmem iHopmayiliHUX mexHosnoait

Kuiscbkuti HauioHanbHUl yHieepcumem imeHi Tapaca Llles4yerHka m. Kuig, YkpaiHa.

APPLICATION OF IOE IN HEALTHCARE AND MEDICAL SPHERE

The usage of the IoE in healthcare (the industry, personal healthcare and healthcare
payment applications) has sharply increased across various specific Internet of Everything use
cases. At the same time, we see how other healthcare IoE use cases are picking up speed and the
connected healthcare reality is accelerating, even if hurdles remain.

Equipment. IoE devices can be used to enable remote health monitoring and emergency
notification systems. These health monitoring devices can range from blood pressure and heart
rate monitors to advanced devices capable of monitoring specialized implants, such as
pacemakers, Fitbit electronic wristbands, or advanced hearing aids. Some hospitals have begun
implementing "smart beds" that can detect when they are occupied and when a patient is
attempting to get up. It can also adjust itself to ensure appropriate pressure and support is applied
to the patient without the manual interaction of nurses.

Specialized sensors can also be equipped within living spaces to monitor the health and
general well-being of senior citizens, while also ensuring that proper treatment is being
administered and assisting people regain lost mobility via therapy as well. Other consumer devices
to encourage healthy living, such as, connected scales or wearable heart monitors, are also a
possibility with the IoE. More and more end-to-end health monitoring IoE platforms are coming up
for antenatal and chronic patients, helping one manage health vitals and recurring medication
requirements.

Monitoring. Wearable devices are already monitoring the indicators of physical activity. For
example, a device developed by the UCB and Byteflies Sensor Dot allows you to notify of an
impending epileptic seizure. The sensor makes several different measurements to accurately
predict the time of the impending attack.

Another device - plaster, the size of a coin, presented in August 2017, released the
company Band-Aid. Wireless patch can be connected to the network and attached to the body of a
person. Primarily, patches will allow qualified doctors to obtain data on the health status of people
in rural and mountainous areas, where as a rule medicine is poorly developed.

In May 2017, Apple CEO Tim Cook was seen testing a device similar to a glucometer. Now,
in order to measure the level of sugar in measles, people suffering from diabetes need to pierce
their fingers. Wearable devices can also be used for monitoring, without having to take blood
sampling.

Market. A newest research predicts that the I0E healthcare market will reach $136.8 billion
worldwide by 2021. Today, there are 3.7 million medical devices in use that are connected to and
monitor various parts of the body to inform healthcare decisions. The Internet of Medical Things
refers to the connected system of medical devices and applications that collect data that is then
provided to healthcare IT systems through online computer networks.

There are several realities that have enabled this dramatic growth including the accessibility
of wearable devices and the decreasing costs of sensor technology. Now that most consumer
mobile devices are equipped with Near Field Communication (NFC) and Radio Frequency
Identification (RFID) tags, they can communicate with IT systems. In addition, the rates of chronic
diseases are on the rise and the demand for better treatment options and lower healthcare costs
makes it more appealing to dabble with new innovations that could provide better healthcare
outcomes and efficiencies.
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JTaweHko O.1., 0.e.H., npogecop kaghedpu eKOHOMIYHOI KibepHeEMUKU,
Kuiscbkull HauioHanbHUl yHigepcumem imeHi Tapaca Llleg4yeHka
Kpaeeub T.B., K.¢b.-M.H., doueHm kaghedpu eKOHOMIYHOI KibepHemuKu
Kuiscbkuli HauioHanbHUl yHieepcumem imeHi Tapaca Llles4yeHka

BUKOPUCTAHHA HEMPOHHUX MEPEX ONnA OUIHKM BUPOBHWUYOIo
NOTEHUIANY

MeTol [OCnigXeHHA € KOMMMEeKCHWA niaxia OO OUiHIOBaHHSA pPIiBHSA PO3BUTKY perioHiB
YkpaiHu 3a BUPOOHWYMM MOTEHLIANOM Ha OCHOBIi NOOYAOBWM iHTErpanbHMX MOKa3HMKIB Ta
Knactepusauii MeTogaMn HEMPOHHUX MepeX.

EkoHOMiYHMIA cTaH Oyab-AKOi KpaiHWM B 3HAYHIA Mipi BM3HAYa€ETbCsl PIBHEM PO3BUTKY
NPOMUCIIOBOCTI Ta CiflbCbKOro rocrnogapcrea, TOMY OAHIED 3 HaMBaXNUBILLMX TPYM MOKA3HUKIB
coujianbHO-eKOHOMIYHOIO PO3BUTKY PErioHiB € came BMPOOHMYMI noTeHuian. OuiHka BUPOGHMYOro
noTeHuiany perioHy 34iACHIOETLCA Ha OCHOBI aHanisy WMoro CKnagoBux: MPOMUCHOBOIO,
CinbCbKOrocnogapcbkoro Ta iHBeCTUUiMHOro noTeHuianis. B CBol 4Yepry xapakTepucTuka
NMPOMWCIIOBOrO MOTEHUiany pPerioHy 3acHOBaHa Ha AOCHIMKEHHI HaCTYMHWMX MOKa3HWKIB: obcar
peanisoBaHOi NPOMMUCIIOBOI NpoAaykKuii (pobiT, nocnyr), nMToMa Bara perioHy; obcar peanisoBaHoi
npoMncnoBoi npoaykuii (pobit, nocnyr); obcar peanidoBaHOi NPOMUCIIOBOI Npoaykuii (pobiT,
nocnyr) Ha ogHy ocoby. LLloao cinbcbkorocnogapcbkoro NoTeHuiany, To MOro aHarsi3 34iiCHI0ETLCS
Ha TakMX MOKa3HMKaX siKk BarioBa MPOAYKUIA POCAMHHWMLTBA Ta BanoBa NPOAYyKUiA TBApMHHWULTBA.
IHBECTULMHMI MNOTeHUian y AaHOMY LOCHiAKEHHI XapaKTepu3yeTbCsl MOKa3HMKOM KamniTanbHUX
iHBECTULIN.

MobygooBa iHTerpanbHOro I(HAEKCY [Ofs OUiHKA BMPOOHMYOro MNOTeHUiany perioHiB
30INCHIOETBCA 3a HACTynHMMK Tpboma nigxodamu. lepla mMeToavka — Le iHTerpanbHa OLiHKa
KOHKYPEHTOCMNPOMOXHOCTI perioHiB, 3anponoHoBaHa y [1]. BoHa Mae iepapxiyHy CTPYKTypy, sika
CKNnagaeTbCa 3 TPbOX PIBHIB: y3aranbHIOKYMK HTErpanbHUA iHOEKC nepeBar pPerioHy; rpynosi
iHTerparnbHi iHOEKCU Pi3HUX aCneKTIB XUTTEQIANbHOCTI perioHy; YacTKoBi iHTerpanbHi iHgeKkcK, Lo
XapakTepusyloTb nepearn perioHy. 3anponoHoBaHa TEeXHOMOoris pPOo3paxyHKy iHOeKcy nepesar
perioHy nepenbavae dopmyBaHHS iHopMaUinHMX 6a3 gaHuMx, TOOTO (opmMyBaHHA MaTpuui
BUXIOHWUX [OaHUX, BMU3HAYEHHA MOKA3HMKIB CTUMYNATOPIB Ta OECTUMYNATOPIB, a TakoX Ix
HOPMYBaHHSI.

Opyra metoguka [2] TakoXX BUKOPUCTOBYE iEpapxidyHy cxemy aHanidy. Ha etani obumcneHHs
rpynoBoro iHaMkaTopa 3 OTPUMaHUX HOPMOBAHWX MOKA3HMKIB BUKOPUCTOBYETbLCS CKOperoBaHa
dopmyna Ta OyayeTbCca pagianbHa giarpama KOHKYPEHTOCMPOMOXHOCTI perioHy 3a rpynoBuMMun
iHOnkaTtopamn. Cyma  nnow, CekTopiB  giarpamn  BU3HA4Yae  iHTerpanbHUMM  iHOEKC
KOHKYPEHTOCNPOMOXHOCTi PErioHy.

3a TpeTbolo MeToamkow [3] micris HOpMyBaHHS MOKA3HWKIB 3aCTOCOBYETHCA MOLEMb
dakTopHOro aHanisy. lNpu LUbOMY PO3PaxOBYHOTbCA BarM 3a GakTOPHUMW HaBAHTAXXEHHSMMU, LLO
nepenbayae TpyM NOCNIQOBHI KPOKW: pO3paxyHOK A0BOYTKY (DakTOPHOro HaBaHTaXXEHHS Ta YacTKu
3aranbHOI gucnepcii, SKy BiH MOSICHIOE; PO3paxyHOK CyMU OTpMMaHux AobyTKiB MO BCiX pakTopax

Ta po3paxyHOK BHECKY KOXHOMo dhaktopy A0 3a3Ha4vyeHoi cyMu, TO6TO BriacHe Baru K -oro dakTopy
y 3aranbHin mMogeni. HactynHuMi eTan — po3paxyHOK Yy3arasnbHIOUYMX MOKA3HUKIB, 4K
XapakTepu3yrTb OKPEMi acnekTu eKOHOMIYHOro po3BUTKY, Ta PO3PaxyHOK iHTErparnbHOro iHaekcy
€KOHOMIYHOro PO3BUTKY Y BUrMSAI 3BaXXEHUX CYM.

Y [1-2] gna knactepusadii perioHiB 3a iHTerpanbHMMKW MOKa3HUKaAMU MNPOMOHYETLCS
BM3Ha4aTK KinbKiCTb rpyn 3a dopmynoto Ctepaxeca. [MOTYyKHMM anbTepHATUBHUM METOOO0M
KnacTtepusauii € BUKOPUCTaHHA HEMPOHHUX Mepex KoxoHeHa (camMoopraHi3oBHMX man KoxoHeHa —
COM). MogudikoBaHumn anroputm knactepusauii COM-Yopaa noegHye MeToanKy BigobparkeHHs
JaHuX 3a [JONOMOrow CaMOOpraHi3oBHUX Man 3  KMacu4yHUM  iepapXiyHUM  anropuTMoMm
knactepusauii Ward (Yopga) [4]. daHuin meToq NpomnoHye BNACHU KNacTepHUKM iHAMKATOp, WO
BM3Ha4ae obrpyHTOBaHY KirbKiCTb KracTepis, Ha siki po3buBaeTbcs BxigHa Bubipka.

Ona ouiHkn BMPOBHWYOro noOTeHuiany perioHiB B AaHii poboTi BMKOPUCTOBYHOTLCA
cTaTUCTMYHI AaHi 24 obnacten (6e3 BpaxyBaHHA M. Kuesa) 3a nepiog 2010-2016 pokis.
PaHXyBaHHS perioHiB 3a iHTerpanbHUMKM iHAeKcaMmn BUpOOHMYOro noTeHuiany 6yno nposeaeHo 3a
TpbOoMa MeToamkamu i 3a popmynoto Ctepaxeca BuaineHo 5 knactepis. Cnig 3ayBaxuTu, WO Ans
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PErioHiB i3 cepeaHiMM 3HAYEHHAMMW iHTErpanbHUX NOKa3HWUKIB,004NCIIEHNX 3a Pi3HUMK NigXo4amu,
CrnocTepirarnTbCs 3HaYHi po30KHOCTI Y po3noainy perioHiB 3a Knactepamun Ta iXHbOro B3aEMHOrO
BnopsakyBaHHA. [na nepesipkM ogepXaHux pesynbTaTiB Ta BUSBMEHHSA CTIMKMX OQHOPIgHMX rpyn
perioHiB Oyna BMKopucTaHa HeMpoHHa Mmepexa KoxoHeHa.

Ha puc. 1 npeactaBneHo po3buTtTa perioHiB Ha 8 rpyn 3a piBHEM BUPOOGHMYOro noTeHuiany
B 2016 poui. 3a pospaxyHkamyn Hanbinblle 3HAYEHHSA KacTepHoro iHgukartopa Bignosigae 18
Knactepam, HacTynH1UIi Makcumym — 8 knactepam. Are, BpaxoByHUM, LLO KiNTbKICTb 4OCNIAXKYBaHNX
06’ €eKTiB 24, OOUINbHO AN rpynyBaHHA perioHiB BubpaTtn po3butTa CyKynHocTi Ha 8 knacTepiB. Y
AyXKax, nig Ha3Bol 06nacTi, BkasaHO cepefHe MiCLle B PEWUTUMHIY 3a pesynbTaTamu nonepeaHix
po3paxyHKiB. 3ayBaKMMO, L0 PerioHu-nigepn TaXiloTb Ao niBoro 60Ky, a aytcamgepy — OO
npasoro 60Ky manu. [Ins nopiBHAHHA pe3ynbTaTiB napanenbHO po3rnsganocs po3douTTs perioHiB
Ha M’ ATb rpyn, Wo NponoHyBanocs paiwe. MNpu uboMy iHAMKATOP ANs N ATK KnacTepis MaB ayxe

HMU3bKe 3Ha4YeHHs1, TOMY KracTepusauisi 3a N’ siTeMa rpyrnamMu € LTYYHOI Ta He 30BCiM KOPEKTHOHO.

akaprmarceka |
(23) YepHiBenpkz
@4

JIbBiBCHKA

()

TTonTaBceka

(€)

TepHomnuibchKa

1)

Puc. 1. Po3butTa perioHiB Ha 8 rpyn 3a piBHeM BUpoOHMYoro noteHuiany (2016 p.)

BukopucTtaHHsa man KoxoHeHa ogHo4acHO 3 NpOBEAEHHSIM KriacTtepu3adii 6asm gaHux gano
MOXIMBICTb CNPOEKTYBaTV 6araToBUMIpHI AaHi y ABOBMMIPHWIA NPOCTIp, BidyanbHO NpoaHanisyBatu
OJepKaHy CucTeMy KracTepiB Ta NOMiNWUMTK pes3ynbTaTy KnacTepusauii 3a gonomorot Bubopy
ONTUMAanbHOI KiNbKOCTI rpyn po3butTa. Y AaHOMy LOCRILKEHHI po3paxOoBaHa 3a CTaTUCTUYHUM
nigxoO4OM KiNbKiCTb KnacTepiB BusiBunacs wrtydHow. [lobygoBa man KoxoHeHa pfossonuvna
noninwuTK cuTyauito Ta Bubpatn obrpyHTOBaHy KinbKiCTb KnacTepis. 3ayBaXXUMO, LLIO PENTUHIoBa
OUiHKa perioHy He 3aBXau Yy3rofkyBaracs 3 MiCLleM po3TallyBaHHA CaMOro perioHy Ha mani 3
nornsiay pevTuHriB Hanbnux4Mx cycigis no knactepy. Lie nos’sisaHo 3 Tum, Wwo npv nobyaosi manu
Ta NpoBedeHHi KracTtepusalii BuUKOpUCTOBYBanaca BcA ©asa [aHUX Ta HerniHinHa Mogenb
Knactepusadii, Ha BiAMIHY Big4 MeTOOUK OBYMCNEHHSA NiIACYMKOBMX IHTErpanbHUX MOKAa3HWUKIB Ta
PiBHOMIpPHOro rpynyBaHHA. 3pyyHa popma Bidyanisauii pesynbTaTiB KnacTepusauii 4o3Bonse
nokanizyBaTtn ocobnMBOCTi Ta BHECTW BiAMNOBIAHI KOPEKTUBM A0 PENTUHIOBUX CMUCKIB, BUXOOAYM 3
EeKCNePTHUX MipKyBaHb.

NITEPATYPA

1. YmaHeup T.B. OuiHka iHBeCTUUiIMHOI NpuBaGNMBOCTI perioHy 3a [ONOMOrow
iHTerpanbHux iHaekciB [TekcT] / T.B. YmaHeub // EkoHOMIKa Ta NporHo3yBaHHs: Hayk. 36. — 2006. —
Ne 4. — C. 133-146.

2. beBs I.A. Haykosi nigxoan 00 ouiHKM MiKperioHanbHOT AMCnponopUinHOCTI €KOHOMIYHOMO
po3suTtky [TekcT] / |.LA. beBs // EcdbekTuBHa ekoHOMIKA: Hayk. 36. — 2014. — Ne12. — C. 7-12.

3. Matepianu canty [epxaBHoi cnyxbu ctatuctnkm YkpaiHn [EnekTpoHHun pecypc]. —
Pexum goctyny: http://www.ukrstat.gov.ua/

4. lebok . AHanu3 (prMHaAHCOBbLIX AAHHbLIX C MOMOLLbIO CamMoopraHuadyowmxca kapT / I
[eb6ok, T. KoxoHeH. — M.: AJIbIMNHA, 2001. — 317 c.

MSTIoE 2018-3: 3-rd East European Conference on Mathematical Foundations and Software Technology of Internet of Everything - 16-18.04.2018, Kyiv, Ukraine


http://www.ukrstat.gov.ua/

29
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MosnolOwul Haykosul crigpobimHuK

Jlabopamopisi modesirogaHHs ma onmumi3dauii cknaGHUX cucmem

IHcmumym nipuknadHux npobriem mexaHiku i mamemamuku im. . C. [Nidcmpueadya HAH
YkpaiHu m. Jlbeie, YkpaiHa

IHOOPMALIIMHA TEXHOJIOISAA OPrAHI3ALII TA NPOBEAEHHA OMUTYBAHHSA
NAUIEHTIB B MEOAUYHUX YCTAHOBAX

Po6GoTa npuceBsyeHa po3B’si3aHHIO akTyarbHOI HAYKOBO-MPUKNAAHOI 3agadi, NOB’si3aHoi 3
po3pobKoto  iHpopMaUinHOI TexHonorii aAna nobyaoBuM aBTOMaTU30BaHOI CUCTEMU MIATPUMKM
AiarHoCTUYHUX pillleHb 3 iHTeneKTyanisoBaHUM iHTepencom KopucTysaya.

Bypxnueuin po3BMTOK KOMM'IOTEPHOI TEXHIKN CTUMYJTIOBAB CTBOPEHHS HOBMX iHhOpMaLiNHNX
TEXHOMOr Yy piBHOMaHITHMX cdpepax JOACbKOI OiAfbHOCTI: HAYKOBMX Ta COLOMOTiYHUX
AOCNIAKEHHAX, CKNagHMX BMPOBHUYMX npouecax (nonirpadiyHux, OpyKapCbKMX npouecax), Ha
TpaHCMNOpPTi, B eHepreTuli, XiMidHin NpoMMUCNOBOCTI, Bi3HeCi Ta MeauLUMHI. Ane SIKLO paHille OgHMUM
i3 rONOBHMX HanpsIMKIB Oynn cuctemm obpobkM Ta aHanisy OTpMMaHUX OaHWX, TO Ha TENepiwHink
yac BCe LuMpLlle BUKOPWUCTOBYIOTbLCS TEXHOMOrT iHTenekTyanidauii cucteM NiATPUMKU npouecy
NPUIAHATTS OiarHoCTUYHMX piweHb [2, 3, 4]. Ui cuctemn 3abesnevytotb 0cobi, ska npuimae
PiLLEHHS, MOXMMBICTb OTpMMAaTW Ta I'PYHTOBHO MpoaHanidyeatu iHdopmauio, HeobxigHy ans
uporo. [lo cknagy Takux cuctem BxogAaTb 6asy 3HaHb, SKi MICTATb 3HAHHA NP0 NpegMeTHY
obnacTb.

OgHum i3 eTaniB npu po3pobui cucTem MiOTPUMKU MPUMAHATTS pPillEHb 3anuLIaeTbCs
po3pobka iHdopMauinHOi mogeni 6a3 3HaHb, siki BXOAATb A0 cknagy umx cuctem. [lig yac
CTBOPEHHS1 06a3n 3HaHb BMHWKAE HEOOXiAHICTb IHTEPB'IOBaHHS rpynu ekcnepTiB i (hoOpMyBaHHA Ha
OCHOBI OTpMMaHOI iHGopmauii «o6’egHaHOro» Nonsi 3HaHb, WO MICTUTb AOCBI4 YCiX ONUTAHMX
ekcriepTiB. Ha ubomy eTani noTpiGHO po3pobuTn iHPOPMAaUINHY TEXHOMOrI0 CMifIKyBaHHS 3
ekcneptamu, nobyayeatn oopmarnbHy MOAENb ANs NOAAHHS Y3rOMXKEeHUX eKCNepTHUX 3HaHb Npo
npeameTHy obnactb Ta OTPUMaHHA i Knacudikauii giarHOCTUYHUX AaHuX. TOMy akTyanbHOK €
npobriema po3pobkn meTogiB i 3acobiB ana poboTn 3i 3HAHHAMMW NPO Crneuiani3oBaHy NpeameTHy
o6nactb Ha pi3HMX eTanax po3pobkn Ta (PYHKUIOHYBAHHS Takux cucTem. 3ayBaXxvmo, WO npu
LbOMY €e(PeKTMBHY B3aEMOLi0 «HE MpPOrpamytoyoro» KopucTyBada 3 MporpamHUM KOMMSIEKCOM
3abesnevye iHTepdencHa KOMMOHeEHTa [2, 4], Ska € BaXKSIMBOK CKITaAOBOK CUCTEM MiATPUMKM
NPUAHATTS pilleHb Ta NOCUITIOE IHTENEeKTYyanbHY OisnbHICTb KOpUCTYBaya.

ABTOpPOM po3poBneHo apXiTEKTYpPY, NMPUHUMMAN (PYHKLIOHYBAHHS, anropMTMivHe i nporpamMmHe
3abesneyeHHa aBTOMAaTM30BaHOI CUCTEMM NIATPUMKA NPUAHATTA Ai@arHOCTUYHUX pilleHb 3
afjanToBaHOK  EeKCMepTHOKW  MIATPUMKOK  npegMeTHol obnacti Ta  iHTenekTyanisoBaHuM
iHTepdencom ns nonerweHHs iHTePakTUBHOI B3aEMOLIT KOpMUCTyBaya 3 L€ cuctemoto [5].

loeonoria cuctemu 6a3yeTbCa Ha KoHUenuii popmanbHOro NOAaHHS 3HaHb NPO NPeaMEeTHY
obnactb [1, 6]. lMporpamHa peani3auis BknoYae OaHKM [aHMX €EKCMepTiB, HecnpaBHOCTEN,
CMNOBHUKM TNyMayeHb CTaHAAPTHUX i npuabaHnx y npoueci AiarHOCTUKN TEPMIHIB, @ TaKOX MOAy b
Y3rOoPKEHHS TEepMiHOMoril Ta AiarHOCTMYHOrO BWCHOBKY. MeTol NpoBeAEeHHs ONUTYBaHHS 3a
A0MOMOro po3pobneHol aHKETU € OTPUMAHHSA 3HAYEHHS] MacKBY XapaKTEPUCTUYHUX O3HaK Ans
KOHKpeTHOro ob’ekta AocnigxeHb. AHani3 3HayeHb CKNagoBMX LIbOrO MacuBy aBTOMAaTM30BaHOM
CUCTEMOIO Ta NepcoHariom 403BoNde pobutn 3aranbHi BUCHOBKM NMPO cTaH ob’ekta. Po3pobneHe
nporpamHe 3abesneveHHss gonomarae dopMyBaT aHKETY 3 MNOTPIOHUM ANA OAaHOro JOCHIAXKEHHS
HabOpPOM XapaKTEPHMX O3HaK.

Cuctema nepenbavae poboTy KOpUcTyBava B OOHOMY 3 TPbOX PEXUMIB: AOMNOBHEHHS 6a3u
3HaHb CUCTEMMW, KOHCTPYIOBAHHS aHKET Ta NPOBEAEHHS ONUTYBAHHS.

KOHCTPYKTOp TECTOBMX aHKeT CKNnagaetbcs 3 6noKy popMyBaHHSA O3HaK, 3HAYEHHSI SKUX
BM3HA4YaETbCA Mig Yac ONUTYBaHHSA; pefakTopiB CTPYKTYpY aHKETU, nacnopTta 3anvTaHb Ta NpaBus
(y npeguvkaTHOMy BUIAAi) AN OMpauioBaHHA pesynbTaTiB ONUTYBaHHSA, a TakoX iMmiTaTopa
OMUTYBaHHA. Y PpEeXuMMi KOHCTPYOBaHHS aHKeT KOpuCTyBadem po3pobndetbcsa HoBa abo
pefaryetbCcsa BXe iCHytoda aHkeTa. B aHkeTi gonyckaeTbca OoBinbHA KiNbKICTb PiBHIB iepapxil Ta
3a4al0TbCs XapaKTEPUCTMYHI O3HAKW, 3HAYEHHS SIKMX YTOYHIOETLCA B MpoLeci OnuTyBaHHA. 3
METOK CMpOLUEHHS npouecy OPMYNOBaHHA 3anuMTaHb pPo3pobrieHO HM3Ky  LabroHiIB.
KopucTyBayy NpoOMOHYKOTLCA MEBHi 3arOTOBKW, B MOPOXHI MOMS SKUX 3aHOCUTbCA HeobxigHa B
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AaHOMy BUMadKy iHopmauis, wo BuObUpaeTbCs 3 BuMNagarudmMx BIKOH wWwabnoHa abo x
HabupaeTbcs 3a 4ONOMOroK KnasiaTypu.

[nsa cnpoLeHHs npouecy KOHCTPYOBaHHA aHKeT Ta OQHO3HAYHOCTI TpaKTyBaHHSA 3anutaHb
i NEeBHMX MOHATb BUKOPUCTOBYIOTHCS TIyMAYeHHS, WO 3HaxoAAaTbCH B 6asi 3HaHb aBTOMAaTU30BaHOI
cuctemn. ns popmyBaHHS Ta OOMNOBHEHHA 6a3n 3HaHb BMKOPUCTOBYETbCA MoAaudikoBaHa Ans
BpaxyBaHHS 0COBNIMBOCTEN KOHKPETHOI NpeaMeTHOI obnacTi doopmarnbHa MOBa NOAAHHS 3HAHb Ha
0asi npuknagHoro uucneHHs npegukaTie [1]. OCHOBHMMWM KOMMOHEHTAMW MOBU € KOHCTaHTW,
3MiHHi, BigHOLIEHHS i akciomu. BigHOLWEHHA Ui€i MOBM ONUCYIOTb B3aEMO3B’A3KM MibK 0O’ekTamu i
3Ha4YeHHAMM. AKCiIOMM NOB’A3YIOTb HaBedeHi BiAHOWEHHS Ta OMNUCYTb  3aKOHOMIPHOCTI
npegMeTHoi obnacti. ¥ 6a3y 3HaHb aBTOMATU30BAHOI CUCTEMM 3HAHHA 3aHOCATLCHA Y BUrMSAgi
OVNHAMIYHMX iEpapXiYyHMX CTPYKTYyp Ta B3aemMo3B’s3aHuMx Tabnuub, B SAkuMx BigobpaxatoTbcs
BIOHOLWIEHHA MK NOHATTAMM npegmeTHOI obnacTi. 3acTocyBaHHA akciom y AaHoMy BuNagky
3abesneyvye BUABNEHHS JOOATKOBUX, HE BKa3aHWX 3B’SA3KIB MiDK MOHATTAMM.

PospobneHa aBToMaTM3oBaHa CMCTEMA € YHiBepcarnbHOK, TOGTO MOXe OyTn BMKOpUCTaHa
AN WMPOKOro Kona npeameTHux obnacten. Nepen BUKOPUCTaAHHAM i NOTPIGHO HanawTyBaTn Ha
KOHKPETHY nNpeaMeTHy obnacTb.

3 MeToK BUACHEHHS eeKTUBHOCTI poboTM OnMcaHOoro NPorpaMHOro NPoAykTy, Hamu 3a
AOMOMOroK  KOMMMEKCY po3pobneHo TeCcToBYy aHkeTy ANs AOCNILXKEHHS CepueBO-CyOMHHUX
natonorin [5]. Kpim nNpoToKOMny OMUTYBaHHSA 3aCTOCOBAHO MOXMUBICTb BUBEAEHHA Ha MOHITOP
OaHux obpobku iHpopmaLii: iIMOBIPHUX 3axBOPIOBAHb Ta KOHCYIbTaUin NpodinbHMX chneuianicTis,
HeoOXigHMX ONA BCTAHOBIIEHHS OCTATOYHOrO AiarHo3y. ICHye TakOoX MOXIMBICTb 3aCTOCYBaHHS
aBTOMAaTM30BaHOI CUCTEMM ANIS1 CTBOPEHHS iHAMBIAYANbHUX aHKeT KOHTPOSIHO CTaHy NauieHTiB y
BigganeHoMy nepiogi nicna nepeHeceHMx onepatMBHMX BTpydaHb. Lle gae MOXnuMBICTb
NPUBIIM3HOI OLIHKM iX CaMOMOYYTTS Ta CKapr, PaHHbOrO BUSIBITIEHHSI CUMMTOMIB YCKNagHEHb.
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MODERN INFORMATION TECHNOLOGIES FOR RESEARCH OF COMPLEX SYSTEMS

This report is devoted to a review of the main scientific results related to the development of
modern information technology for the study of complex systems in various subject areas and
obtained in recent years by the staff of the Laboratory for Modeling and Optimization Complex
Systems of Pidstryhach Institute for Applied Problems of Mechanics and Mathematics National
Academy of Sciences of Ukraine.

We consider two basic types of complex systems. The first type includes systems for the
description of which it is impossible to build adequate mathematical models. As a rule, in this case,
use sets of characteristics that determine features of the elements of the system, its subsystems or
the whole system. Examples of such complex systems are transport systems, gas, water and
power supply systems of a city or region, communication systems, trading networks, Internet of
everything, armed forces of the country, etc. The second type includes systems that can be
adequately described using sufficiently accurate mathematical models. Vivid examples of such
systems are biomechanical systems (human — prosthesis, orthosis or exoskeleton), as well as
nonlinear locomotion and manipulation systems.

As the above mentioned complex systems are constantly evolving, there is an urgent need
to develop new and promising information technologies for their research.

For the analysis of systems of the first type, we propose an information technology of
complex deterministic evaluation of their state and quality of functioning. This technology is based
on the joint use of developed methods of local, forecasting, aggregated and interactive evaluation.
It provides pre-processing in real time of large arrays of input data, including fast access, and also
uses original methods of visualizing the results of evaluation. For preliminary processing of input
data, we developed and substantiated a quasisystolic method [1, 2] for solving digital filtering
problems of various dimensions. The proposed information technology [3-5] allows us to take into
account a large number of parameters and evaluation criteria, as well as modes of operation of the
system and, therefore, requires significant computing resources for implementing the main
methods. Depending on the type of system and the purpose of the research, effective
implementation of evaluation methods is provided on multi-core computers, clusters or in
distributed high-performance computing environments. This technology is adapted to study the
state and quality of the functioning of the transport system of Ukraine and is used in the Separate
subdivision "Information and Computing Center" of the State territorial and branch association "Lviv
Railway" for the evaluation of separate objects.

An information technology was developed for the study of systems of the second type —
nonlinear mechanical systems for modelling the controlled motion of manipulative robots [6],
walking of biped robots, and human walking [7]. Control of such systems is carried out by means of
active and passive actuators. This information technology is based on a number of new techniques
for solving optimal control problems with complex constraints on phase coordinates. These
techniques are based on the parametrization of generalized coordinates of the system and the
concept of inverse problems of mechanics, which reduces the initial optimal control problem to the
problem of nonlinear programming. Developed technology makes it possible to construct a
suboptimal solution of the problem of joint optimization of control modes and design parameters [8]
of the complex systems under study. Algorithms for evaluation the rhythmic, kinematic, dynamic
and energy characteristics of human movement in the norm and under various types of pathology
have been developed [9]. This information technology was introduced in the Ukrainian Research
Institute of Prosthetics, Prosthetic building and Restoration of work capacity (Kharkiv, Ukraine).
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NMPOBJNIEMU TA NEPCIMEKTUBU MNMOLUUPEHHA METOAIB NIHINHOI AIITEBPU HA
AOCNIMXEHHA NIHIMHUX IHTETPAJIbHUX TA ®YHKUIOHAJIbBHUX HEPIBHOCTEW

KnacuyHo Bigomi metoam niHiMHOI anrebpu BMABMANCA He 30BCIM MNpuaaTHUMM Ons
pO3B’si3aHHA MpobreM MaTtemMaTUyYHOro MOAENOBaHHA AWHAMIKM HEMOBHO CrOCTEPEXYBaHUX
NPOCTOPOBO PO3NOA4iINEHNX CUCTEM B CUINY HEKOPEKTHOCTI MaTeMaTUYHUX MOCTaHOBOK BiAMOBIAHNX
no4aTkoBO-KpanoBux 3agad. [na nobynoBu Ta AOCHISKEHHS PO3B’A3KIB cUCTeM anredpaiyvHux,
iHTerpanbHUX Ta (QYHKUiOHANbHUX PiBHAHb, 0O SKUX 3BOAATLCA MOCTAHOBKUA PO3rMAHYyTUX B [1]
3aja4y  MaTtemMaTU4HOro MOJEroBaHHA  CTaHy HEMOBHO  CMNOCTEpPeXyBaHWX MNPOCTOPOBO
po3nogineHnx CcucTemM Ta KepyBaHHA HMM, Oyna BUKOpPUCTaAHa BUKNageHa TaM MeToauka
cepeaHbOKBaApPaTMYHOIO MNCEBAOOOEPHEHHST CUCTEM MiHIMHUX anrebpaiyHmx piBHAHb Ta i
y3aranbHeHHs Ha iHTerpanbHO | YyHKUiOHaNbLHO nepeTBOprooYi cuctemun. Lle pgossonuno
nobyayeatm Ta LOCNIANTU HA TOYHICTb i OOHO3HAYHICTE MHOXMHW PO3B’A3KIB PO3rngayBaHUX
3agad, 3BY3UTU | KOHKpeTU3yBaTU siKi MOXHa [O04aTKOBUMU OBMEXyBanbHUMKW YyMOBaMM Ha
dyHKUiI0 CTaHy Ta ymMoOBWM YHKUIOHyBaHHA cuctemn. Hwxde Oyoe npunyckatucs, WO Taki
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obmMexyBanbHi yMOBM 3ajatoTbCa  anrebpaidyHumu, iHTerpanbHMMM Ta  PYHKUiOHANbHUMK
CNiBBiAHOLUEHHAMN.

ByaoyTb 3anponoHOBaHi METOAMKM AOCHIMKEHHST Ha3BaHMX KnaciB obMexXeHb Ta anroputmis
iX BWKOPUCTAHHA ANs pPO3B’A3yBaHHA 3aday MaTeMaTUYyHOrO  MOAEroBaHHA  HEernoBHO
crnocTepexyBaHUX MPOCTOPOBO PO3NOAINEHNUX CUCTEM, Ha AWHAMIKY SIKUX HaknageHi 4oOaTKOBI
obmexeHHs. OCHOBOW 451 PO3B’SA3aHHSA Ha3BaHWX 3a4ay aBTopy BMOpanu 3anponoHoBaHuin B [2]
nigxig 40 pO3B’si3aHHSA CUMCTEM MNiHINHMX anredpaidHnX HepiBHOCTEN Ta METOAMKY BMKOPUCTaHHS
noro gns nobynoBum pO3B’A3KIB 3a4ad KepyBaHHA MPOCTOPOBO 30CEPEIKEHO AUHAMIYHO
CUCTEMOIO.

[ns ysaranbHeHHs pes3ynbTaTtiB poboTn [2] Ha NPOCTOPOBO po3nogineHi cuctemn byoe
BMKOPUCTAHO 3anponoHoBaHy B [3] MeToauMKy NOLIMPEHHST pe3ynbTaTiB NCeBaoiHBEPCHOI anrebpu
Ha iHTerpanbHO i YyHKUiOHaNbHO MnepeTBoOptotoMi cuctemu. byayTe nobyaoBaHi Ta OoCHioKeHi
MHOXWHW PO3B’A3KiB Has3BaHUX cuctem. byge cdhopmynboBaHe Micue OTpMMaHUX MaTeMaTUYHUX
pe3ynbTaTiB B poO3B'dA3aHHi 3agay MaTeMaTUYHOro MOAENIOBAHHA OMHaMIKN NPOCTOPOBO
pPO3MoaineHnx cMcTemM 3a HasiBHOCTI OOMeXXeHb Ha Hei.
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TEXHOJOIA NEAR FIELD COMMUNICATION B PAMKAX INTERNET OF
EVERYTHING

Internet of Everything B ManbyTHbOMYy MOXe [03BONMTM 30mMpaTn Ta obMiHIOBaTUCA JaHMMN
MK Qis4HUMM o6G'ekTamn. Y nepcrnekTuBi Ue NiaBMWEHHS edEeKTUBHOCTI Ta NpPOAYyKTUBHOCTI,
MeHLLA KifbKiCTb MOBTOPHOro BBOAY AaHUX Ta We 6arato nepeBar aHanituki gaHnx. Ane icHye psg
npobnem, MOB’A3aHMX i3 MepexeBUM 3’egHaHHAM aOns ob’ekTa, i3 Heobi3HaHICTIO B OaXaHHi
KOpuCTyBada BMKOHATK NEBHI Aii Ta i3 6e3nekoto.

Nerkvi goctyn 0o mepexi Ta 06MmiH gaHumu pgossonsie 3aincHnTy Near field communication
(NFC).

BusHavaetbca Near field communication («komyHikauiss 6nmkHbLOro nons», «BnuxHA
Ge3KoHTaKTHa 3B'I30K») sk TexHonoria 6e34poToBOI Nepeaadi 4aHUX Manoro pagiycy Aii, ska gae
MOXIMBICTb OOMiIHY OaHUMK MK NPUCTPOAMK, WO 3HAxXoOATbCA Ha BigcTtaHi 6nm3bko 10
CaHTMMETpIB.

Lla TexHonoria He Mae HiiKMxX JOBroCTPOKOBMX BMMOI 0O BCTAHOBIIEHHS 3B’SI3KY YW BBOAY
AaHWX, a HaBnakM pobuTb npouec nNigKMYeHHs NPOCTMM Ta 3pO3yMifIMM  NepeCiHHOMY
kopuctyBady. HaunnowwupeHiwnm cnocobom BukopuctaHHa NFC Ha CbOrogHiWwHin OeHb €
OeskapTkoBa onnata. CmaptdoHn ¢ NFC-npuctpoem obnagHaHHi [oAaTKOBMMWU CcUCTEMaMu
6e3nekn. Taki gogatkm, sak: Samsung Pay, Android Pay, Apple Pay, 3aMiHAl0Tb peanbHUin Homep
kapTu Ha Device Account Number — aHanor, AaHi AKoro 3anuwiarTbCsa Y NpogaBusa Npy MOKYML
3aMiCTb peanbHUX [OaHuX Balloi 6GaHKIBCbKOT KapTkM. 3 UMMM JaHUMM Hi npogaBeub, Hi
31TOBMUCHUKM HIYOro He 3MOXYyTb 3pobuTu. Micnsa Toro, Ak KOpUCTyBay aBTOPU3YE KapTy B CUCTEMI,
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komnaHist otpumye y 6aHky Device Account Number i npus'sidye noro oo kaptu i renedoHy, a aaHi
camoi 6aHKiBCbKOI kapTkm He 30epirae. B pesynbTaTi, KOMMNaHia-po3pobHMK OTPUMYE TinbKu
CTaTUCTUKY, a OaHi kapTu 3anuwaroTbed y nnatikHoi cuctemn (Visa abo Mastercard), 6aHky i y
TOro CaMoro KopucTtyBaua.

Lis TexHonoria saBnse cobot NpocTe PO3LMPEHHST CTaHOapTy OE3KOHTaKTHMX KapToK, Lo
o6’egHye iHTepdenc cmapT-kapTn Ta 3unTyBada B egmHui npuctpin. NFC moxe nigTpumyBatn
3B’51I30K 3 BXE ICHYIOUMMM CMapT-KapTamu, i3 3umTyBadamu ctaHgapty ISO 14443 ta 3 iHWMMK
npuctposamu NFC.

OgpHieto 3 nepeBar NFC € 3axucT gaHUX Ha AeKinbkox piBHAX. LLUMpoko BigkpuTi Mepexi
O03BONSAOTbL CTBOPIOBATU MOXIMBOCTI Ansi xakepiB, ane niyunbHuk NFC i3 BGygoBaHnmu
dyHKUIAMK, SKi 0BMEXYIOTb MOXIMBOCTI NiACNYXOBYBaHHS Ta NPOCTI B pO3ropTyBaHHI OyHKUiT Ans
004aTKOBOro 3axmCTy BiAnoOBIAHOCTI KOXXHOMY 3 BapiaHTiB BUKOPUCTaHHS.

Kpim TOro, mepeearoto NFC € moxnmBicTb nigkntoyeHHa Hes'asaHoro. NFC Bupiwye
npobremy nigTpumMkn 00'eKTiB, SKMM HE BMCTa4dae JocTyny Ao mepexi. Boygosytoun term NFC B
HeGnokoBaHe, He3B'dA3aHi 00'ekTW, MOXHa AodaTwu iHTenekT ae 3aeroaHo. lMpyn HaTUcKaHHI Ha
npuctpin 3 niatpumkoto NFC BiH moxe Bigkputn URL-agpecy Ta HagaTu JOCTyn OO0 OHManH-
iHcbopmaLlii.

MopisHtotoum Taki TexHonorii 9k NFC Ta Bluetooth, 10 cyTtTeBoto nepesaroto NFC - €
KOPOTLUMI Yac BCTAHOBMNEHHS 3'€AHaHHSA. 3aMiCTb BUKOHAHHS iHCTPYKUIM 3a MOroaKeHHaAM Ans
ineHTndikyBaHHsa Bluetooth-npucTtpoi 3B'sisok Mk gBoma npuctposamn NFC BCTaHOBNHOETLCS
Bigpa3y (MeHLU HiK 3a OOQHY AecATy CEeKyHOW).

Near Field Communication Mae yHKUIT i yHKUiIOHANbHI MOXMAMBOCTI, SIKi € KMO4YOBUM
daktopom ansg npuctpoiB 0T i cnpustoTb wWMpokomacwTabHoOMy BRpoBamkeHH. Lle moxe
NPUBECTN OO0 BiAKMOYEHHS 06'ekTiB |0T 3 MOXNIMBICTIO MNigKMOYEHHST He3B'dA3aHnx o6'ekTiB. Kpim
Toro, NFC mMoxe nomiwatn npucTtpoi loT nig KOpUCTyBanbHULIBKUA KOHTPOSib, MNPOCTUNA Y
BMKOPUCTaHHI 3 oyHKLiOHanbHICTIO «tap-and-go» i Hagae psag napameTpiB 6e3neku.
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IHPOPMALIUHA CUCTEMA 3 BWKOPUCTAHHAM TEXHONOrI INTERNET OF
THINGS And NPUBATHOIO NiANPUEMCTBA

B ymoBax cyyacHoro 6i3Hecy ponb egeKTMBHOro ynpasfiHHS Ha OCHOBI AOCTOBIPHOI
iHpopmauii 3pocTae 6aratopasoBo. [MOMUIMKN MEHEIKMEHTY, O FPYHTYIOTbCA Ha HeaoCcTaTHiX abo
HEBIPHO IHTEPMNPETOBAHUX aHMX, MOXYTb NPUBECTM OO0 Kpaxy HaBiTb Benuki komnaHdii. CydacHe,
CKnagHe i gMHaMmiyHe PUHKOBE cepefoBMLLE BMMAarae Bifd YKPaiHCbKMX MigNpPUEMCTB MOCTINHOMO
BAOCKOHAIIEHHS CBOIX CUCTEM YNpaBniHHA Ta iHPopMaLinHUX CUCTEM TX NIATPUMKN.

Ha TenepiwHin momeHT iHdopmauinHa cuctema (IC) - ue byab-sika opraHisoBaHa cucrtema
360py, 3bepiraHHa i nepegadi iHpopmauil. AKwo rosoputy Ginblw MNOrNMGMEHO, Lie CTBOPEHHSA
[0OaTKOBUX DKepen, AKi Nioan BUKOPUCTOBYIOTL ANSA OTPUMaHHSA, dinbTpauil i NOWVPEeHHS AaHWX.

OgHMM 3 Haunbinbll MOTY)XHUX IHCTPYMEHTIB B pykax MeHemkepa cTae iHdopmalis.
EdbekTBHE ynpaBniHHA HemoxnmBe 6e3 36opy iHdopMmauii Ta il 06pobKKM pi3HMMK MeETOAAMM.

MeToto gaHoi poboTK € AOCHIMKEHHST TEOPETUYHUX ACMEKTIB 3aCTOCYBaHHS MPOLIECHOrO
nigxoay i BUPOGNEeHHs1 NPaKTUYHMX HABMYOK 3 PO3pobKM iHpopMaUinHOI cucTtemm nignpueMmcTaea Ha
OCHOBI MPOLECHOro Niaxoay.

O6’ekTOM JOCNiAXEHHS CTae NpuBaTHE NigpneMcTBo, a came “Agrostudio company”. 'pyna
KOMMaHi ABNAETbCSA ANHAMIYHO PO3BMBaOYMMCSl BUPOOHMKOM i €eKCOPTEPOM 3€PHOBUX, ONIMHUX
KynbTyp, a Takox 6opoLuHa (puc. 1).

Agrostudi(y FNIABHAR OHAC NPOLYKLIVA CTPYKTYPA BU3HECA NOMCTVKA KOHTAKTGI
Group

‘DoS noxaso8ame
F"' ol

0 e,
4 $
NINE Wi
|2 Ikl
Bbipaluysarve XpaHeHve Peannzauus

Puc. 1. MNMovaTtkoBa cTopiHka “Agrostudio company”

Il. [nsa pocarHeHHsA nocTtaBneHol MeTy Bynn BU3Ha4YeHi HaCTyMHi 3aBOaHHS:

BMBYUTU NOHATTA «BMPOBHNYMI npouecy i «BisHec-npouecy;

PO3rNsHYTM TEOPETUYHI NUTAHHA 3aCTOCYBaHHS NPOLLECHOro nigxoay 4o opraHisauii;
npoaHanisyBaTu CTPYKTypy ynpasniHHSA KoMnaHii «Agrostudio»;

npoaHanisyBaTtu cTaH iHpopmaTtumaauii komnaHii «Agrostudio»;

po3pobuTK iHopmaLinHy cuctemy ansa «Agrostudio».
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M. KoHkpeTHi obnacTi BnnMBYy 4YacTuH (Moaynis) iHpopmauinHux cuctemM. [Ana uboro
MOZYIi MOXHa MOAINUTU Ha YOTUPK KaTeropil, BignoBigHO 40 iX (PyHKLiOHANbHOCTI:
e OlOKETYBaHHS, piHaHCK | BaHKiBCbKa CnpaBa;
e MapKeTUHI | gucTpmbyuisi;
e EKCMOpT HOBOT NPOAYKL,T;
e MflaHyBaHHSA i ynpaBniHHA BUPOOHULTBOM i MatepiarbHUMM NOTOKaMMU;

V. Y3aranbHeHa opraHisauifiHa CTpyKTypa topuanyHol dipMmn «I paHTtym»
«Agrostudio» - komaHga npodoecioHaniB B POCMAMHHUUTBI Ta arpobis3Heci, wTaT SKoi
cknapgaeTtbes 3 19 Yonosik.

lNocapa KinbkicTb ntogen

OunpekTop 2

KepiBHUK JenapTaMeHTy Npoaaxis 1

MeHepxkepn no 3akyniBnsm (B PisHUX 8
perioHax)

MeHegxep no AoKyMeHTo6opoTy

Norict

Tpengep

KepiBHuK IT-Bigainy

Byxrantep

KOpuct

N NI I

AgMiHicTpaTop

3 ornggy Ha Te, WO KoMMaHia Burwsia Ha puHOK 3 2010 poky, KnieHTCbka Gasa gyxe
BeNuKka, OAHaK noTovHa uudpa cyO’ekTiB Ha AaHWA MOMEHT He Bigoma. KomnaHisi TakoX Oxonnioe
He TifMbKKN BITYN3HSIHWIA PUHOK, ane 1 6arato kpaiH CHIT, €Bponun Ta HaBiTb Aasil.

OpraHi3auiiHo-ynpageriHCbka CTPYKTypa KOMMaHii NpeacTaBnsieTbCA Y BUMMSAAI TPbOX PiBHIB
yrnpaBniHHA: BEPXHBbOro, CEPEaHBbOrO i HUXYOTO.

BepxHbOro piBHs ynpasniHHS BignoBigae ynpasniHcbKa nigcucrema.

Ha 4yoni BepxHbOro piBHA YynpaBrniHHA 3HaxoauTbcA AupekTop dipmn. BiH 3gincHioe
3aranbHe KepiBHMUTBO AiSNbHICTIO KOMMaHii i Hece BignoBiganbHICTb 3a BUKOHAHHA 3aBAaHb, SiKi
6e3nocepeaHbLO BXOAATb B MOro 00OB'sI3KM.

Y 6e3nocepenHbOMY MiANOPSAKYBaHHI Yy KepiBHMKA 3HAXoOATbCs BCi nocagoBi ocobu, Lo
BXOOATb 0 CKraay KoMnaHii

CepeaHin piBeHb ynpasriHCbKOT CTPYKTYpy 3abesnevye yHKLUiT, WO BXOAATbL B Nigcuctemy.
[o cepeOHbOro piBHA BIOHOCATBLCA KEPIBHUMKU BCiX CTPYKTYPHMX Migpo3ainie, wo 3abesnevyoTb
poboyy AiANbHICTE Ta BUKOHAHHSA BUPOOHUYMX 3aBOaHb, NOCTABMEHMX HA BULLLOMY PiBHiI.

Hwxunin piBeHb ynpaeniHHA BKMAovae B cebe nepcoHan BCiX CTPYKTYPHUX Migpo3ainis, siki
0e3nocepeaHbO BUKOHYHOTh 3aBAaHHS, MOCTaBMEHi HA BULLLOMY i CEpeAHbOMY PIBHAX YNpaBmiHHA.
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Kkaghedpa lNpoepamMHuUXx cucmem i mexHosoeil

®akynbmem iHghopmauitiHUX mexHorsnoait

Kuiscbkul HauioHanbHUl yHigepcumem imeHi Tapaca Llleg4yeHka
M. Kuis, Ykpaina

3ACIb YNPABJIIHHA MPOEKTOM 3A OCHOBHUMW ®A3AMU XKUTTEBOIO LUNKITY

06'ekTOM POBOTU € KUTTEBUI LMKIN NPOEKTY, AKICHI XapaKTEPUCTMKMN MPOEKTHOrO LUKy, Lo
coboto ABNSAE NPOEKTHUI LMKIT, SIKe MicLe 3aiMae B ynpasriHHi NPoOeKTamMu.

Mpegmet pobotn - ue cnocobu i meToan, 3a AOMNOMOIOK SKUX 3AIMCHIOETLCA YNPaBAliHHSA
MPOEKTHUM LMKNOM, TOOGTO MOAENi XWTTEBOrO LMKIY, iX Pi3HOBMAOW, BIOMIHHI PUCKM KOXHOI 3
MoZErNen XXUTTEBOIO LMKIY NPOEKTY.

MeTta po6GoTu nondrae y BUSIBMEHHI OCHOBHUX METOAMYHMX MNigxodiB B yMNpasfliHHI
NMPOEKTHUM LIMKITOM, NokasaTu, AKi NONIOXKEHHS Ta CKMafoBi 3aCTOCOBYIOTb B Npoueci yrnpasmiHHS
NPOEKTHUM LMKIOM.

EdbekTnBHICTb i CTiMiKiCTb AIANBHOCTI CydacHOi opraHisauii 6arato B YoMy BU3HA4Ya€ETbCA
AKICTIO  3[iMCHIOBAHNX YNpaBniHCbKMX 3axodiB y cdepi KepiBHALTBA MPOEKTHUM  LMKITOM.
KomneTteHTHe ynpaBniHHA MNPOEKTHUM LUMKIIOM € MOKa3HWKOM MPaBWUMIbHOTO  HamnpsiMKY
CTpaTeriYHoOro po3BuTKY BigMNOBIAHO 40 HASIBHUX MOXITMBOCTEN.

XKuTTeBun LMKN NPOEKTy - NOCNILOBHICTbL ¢da3 NPOEKTY, WO 3a4aeTbCa BUXoaa4M 3 noTpeb
ynpaBsiHHA NpoekToM. byab-sknin NpoeKkT NpoXoauTb 4Yepes3 MEBHI eTanu B CBOEMY PO3BUTKY.
Cragii XUTTEBOrO LMKy MPOEKTY MOXYTb BiOPI3HATUCA B 3aneXHOCTi Big cdepu LiAnbHOCTI i
NPUAHATOI CUCTEMW OpraHisauii pooiT.

KepiBHMKM NpOEKTiB po3bMBalOTb LIMKI XUTTS NPOEKTY Ha eTanu pisHMMu crnocobamu. B
npoekTax 3 po3pobkm nporpamHoro 3abesnevyeHHs 4YacTo BUAINAITLCA Taki eTann Sk
yCBIQOMIEHHA noTpebu B iHOpMaUiVHIN cucTeMi, (OOPMYMOBaAHHS BUMOr, MPOEKTYBaHHSA
CUCTEMW, KOAYBaHHSA, TECTYBaHHSA, eKkcnnyaTauinHa nigTpumka. OgHak, Hanbinbw TpaguuinHum €
po36MBKa NPOEKTY Ha YOTUPU BENUKUX eTanu:

1. dopmynioBaHHS NPOEKTY.

dopmynoBaHHA NPOEKTY BKNtoYae B cebe HacTynHi ctagir:

1. MoctaHoBka npobnemu, abo o6rpyHTyBaHHA noTped, onucye, YoMy BMHMKNA
HeOoOXiQHICTb Yy BUKOHaHHI MPOEKTY i K MeTY CniBBiQHOCUTBLCA 3 LUiNAMU i 3aBAaHHSAMMW opraHisauii-
3asBHUKA.

2. BuaHaveHHs meTn.

3. [MocTaHoBa 3aBAaHb i OYiKyBaHUX pe3ynbTarTiB.

2. lNnaHyBaHHS.

lMnaHyBaHHS B TOMY YU iHLLOMY BUMMSAI 30IMCHIOETLCA NPOTArOM YCbOro TepMiHy peanisauii
npoekTy. Ha camomy noyaTKy >XMTTEBOrO LMKy MPOEKTY 3a3Bu4yan po3pobnseTrbcs HeodiuinHum
nonepeHin nnaH - rpybe ysBneHHA npo Te, wo 6yae noTpibHO BMKOHATM B pasi peanisauii
npoekTy. PiweHHsa npo piHaHCYBaHHA MpPOEKTYy B 3HA4Hin Mipi FPYHTYETbCA Ha oOuiHKax
nonepegHboro nnaHy. dPopmanbHe | AeTanbHe MNMaHyBaHHA MPOEKTY MOYMHAETLCA Micns
NPUAHATTS piLLEHHA NPO MOoro peanisadil. BU3HayaloTbCA KIMHOYOBI TOYKU NPOEKTY, (POPMYIOTHCH
3aBAaHHS | X B3aeMHa 3anexHictb. Ha ubomy eTani 4acTO BWKOPUCTOBYKOTbLCS CUCTEMU ANS
yrnpaeniHHA npoekTamu, WO HajalTb KepiBHUKY nNpoekTy Habip 3acobiB ana pospobku
dopmanbHOro nnaHy: 3acobu nobygoBu iepapxidyHOi CTPyKTypu po6iT, MepexeBi rpadikm Ta
Jiarpamun MaHTTa, rictorpamu pecypcis.

3. 3OincHeHHs.

3AiNcCHEeHHS NPoeKTy BKMNoYae B cebe HacTynHi aji:

lMpoBeneHHs TopriB, yKNagaHHA KOHTPAaKTIB,;

. BBeleHHs B aito cuctemun YT,
opraHisauis pooiT;
BBEAEHHS B Ait0 3ac0biB 3B'A3KY;
BBEJEHHS B [il0 CUCTEM MOTUBALLT;
AeTanbHe NPOeKTyBaHHS;
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onepaTuUBHe NNaHyBaHHS;
KOHTpONb 3a X040M pooiT;
KepIiBHULTBO, KOOpAMHALS POOIT;
NPOrHO3 CTaHy.

4. 3aBepLUEHHS.

Ak pesynbTaT ysaranbHEHOro [AOCBidy i CUCTEMHOro €BvLLa YNpaBfiHHA MNpoeKkTamu
KEpYyeTbCSA MNEBHUMWU MpuUHUMNaMn. HAK OCHOBHI nNpasBuna MpuHUMNM ynpaBniHHA MpoeKkTaMu
BUNMIMBAIOTL i3 3aKOHOMIPHOCTEN, AKi CBOro 4acy npuasenu o YCrixy YUCAEHHI piweHHs. Matoum
cneumndidHi 0cobNMBOCTI, BOHN TaKOX OPIEHTOBAHI i Ha 3aranbHOYNpPaBNIHCLKOI NpuHUMnu. Lani
npeacTaBneHnin cknag OCHOBHUX NPUHLMMIB.

- MpuHumn aundepeHuinosaHoro nigxody. Npu kKoopAnHauii i peryntoBaHHS 06OB'A3KOBO
cnig BpaxoByBaTW i BUKOPUCTOBYBATM Pi3HOMAaHITHI CTOPOHM MPOEKTHOI iHGpacTpykTypu. [o HuMX
BIQHOCATBCS OYiKyBaHHS i BKIagu y4acHWKiB, cneuianisoBaHi ctaHgaptu project management i
ocobnmMBOCTI peanisauii NPOeKTiB Mo iX Tunam.

- MpuHuun ekoHomiyHOI fgouinbHOCTi. [JaHui npuHUMn nepegbavae Bunepemkarode
3pOCTaHH4A Bigaadi Big peanisadii BCbOro noptdenis NpoeKkTiB KOMMaHii B MOPIBHAHHI 3 CYKYMHICTIO
GloopKeTiB Ha ixX peanisauilo Ta BUTpaTaMm Ha yTPMMaHHSA NPoeKTHoro odicy. Bcei pecypcen, 3agisHi
B peanisauii, 3HaxogsaTbCA Ni KOHTPONIEM 3aBAdAKM OnMcaHMM B npouecax npouegypam. [ii nosa
ManByTHBbOI EKOHOMIYHOI AOLINBHOCTI B pamMKax NPOEKTHOI AissNbHOCTI HE NPUNYCTUMI.

- MpuHuMn rHyykocTi. MNMepenbayaeTbCs onepaTMBHE | THYYKe pearyBaHHsi KOMaHAW Ha BCi
BUKSTMKM | 3MiHM BHYTPILWHbLOI i 30BHIWHLOI CUTyaUii NO BiOAHOWEHHIO OO0 npoekTy. B okpemmnx
BUNaAKax KepiBHULUTBO YHiKanbHUM 3aBAaHHAM MHYYKO pearye i Ha 3MiHM B KOMMaHii B uinomy. NMpu
LbOMY FHYYKICTb aX HisIk He BUKIOYaE AOCTaTHA XXOPCTKe JOTPUMAaHHA npouecyanbHUX npouenyp
NPOEKTHOI AisiNbHOCTI.

3HayeHHs ynpaBMiHHA MPOEKTHMM LMKIIOM HEMOXIMBO He HegoouiHoBaTtu. Big Toro,
HackKinbkn eEeKTUBHO HanarogKeHui MpoLec YNpaBfiHHA XUTTEBMM LUKNOM, 3aneXxuTb JOons
nNpoekTy B Uuinomy. OnNs meHegxepa MNOHATTS XUTTEBOrO LMKIMY MPOEKTY € HaMBaXKNuUBILLUM
NOHATTAM, OCKIflbKM YyNpaBniHEUb B MNPOLECI 34INCHEHHSA OianbHOCTI KepyeTbCA 3aBOaHHAMWU Ta
BMOAMM METOOMK Ta iIHCTPYMEHTanbHMX 3acobiB, WO BU3HAYaOTbLCS MOTOYHOI CTadil XXUTTEBOrO
LMKny.

INpoeKkTHUI UMK cipusie onTuMmiszauil 3ycunb, WO AOKMagalTbCs, O03BOSMSE BU3HAYUTU
TpUBaniCTb NPOEKTy (MOro no4yaToK i KiHeub), 3a [OOMOMOrOK XUTTEBOTO LWKIY MPOEKTY
dopMylOTbCA CTaTTi BUTPAT | 3aMHATOCTI NepcoHany npPoeKTy, MPOEKTHUM UWKN Jonomarae
YTOYHUTM OCHOBHI eTanu LMKy, ClpUsie BCTAHOBMEHHIO KOHTPOMIO Haz npouecom peanisauii
NpoekTy. TakoX Ha OCHOBI NPOEKTHOTO LIMKITY BU3HAYaETLCA CTPYKTYpa i nepenik pobiT no npoekTy.

Reshetnyak M. Project management tool in the main phases of the life cycle
PeweTtHsk M. CpenctBo ynpaBnieHusi MPOEKTOM MO OCHOBHbIM dda3aM XXM3HEHHOIO LMKNa

CokouneHko [1.10.

CmydeHmka 4 Kypcy

kagbeldpa IHxxeHepii npoepamMHo20 3abe3rnedyeHHs

HasguarnbHo-HayKkosul iHcmumym KOMITIomepHUX iHbopMayitiHux mexHosioaid
HaujoHanbHut asiauitiHul yHieepcumem

m. Kuis, YkpaiHa

3ACTOCYBAHHSA INTERNET OF EVERYTHING Y NMOTPEBAX YPAAQY

Ypsag no BCbOMY CBIiTYy CTUKAETbCs 3 OOHIEID CMiNbHOK Npobnemoto: sk 3a40BONbHUTU
notpebu rpomaasH y pasi ckopodeHHs BropxeTy. Internet of Everything (IoE) Hagae moxnusictb
AOCArTM 3HAYHUX YyCnixiB y BWpIlIEHHi uiei npobnemn. Hanpuknag, |oE gossonsie ctBopioBaTtu
nocnyrn, sKi BUKOPUCTOBYHOTb «Benuki gadi» (Big Data), wo6 po3wmputni MOXIUBOCTI
MaLMHOBYAIBHMX KOMYHiKauin. Benuki opraHisadii Ta gepaBHi yCTaHOBU MOXYTb 6e3nocepeaHbo
oTpMMyBaTK NPUBYTOK BiA TUX CAMUX HOBUX TEXHOSOTIN.
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Smart City - koHuenuia iHTerpauii iHdpopmMauiiHUX i KOMYHIKaUinHWUX TEXHOMOriA, a TaKoX
IoE. Ctparterii Smart City MOXyTb 3MEHLINTN BATPATW, @ TAKOX CTBOPIOBATM NO3UTMBHUIA BMIMB Ha
HaBKONMUWHE cepepoBuwe. Bnnme IoE y gepxaBHOMy cekTopi Oyge peanisoBaHO LINSAXOM
TpaHcdopmMaLil Toro, sik HagarTbCA NOCNYrM Ta SIK BOHU BUKOPUCTOBYHOTL iHbopmauito ans GinbL
eEeKTMBHOro 3a40BOSEHHA NOTPeb rpomagsiH.

MepeBarn |IoE OyayTe nNOMiTHI y cdpepi CTaTUCTUYHUX MNOCAYr 3a HAABHOCTI AaHuX Yy
peanbHOMY Yaci, WO CTOCYHTbCA Pi3HMX dOPM NOBEAIHKM rpomaasH. Konu ue 3actocoByeTbCAa 40
3HAYHMX TPYyn HaCEeneHHsa, «Benuki [JaHi» Ta noB'A3aHa 3 HUMW aHaniTuka Bce OGinblie
BMNMBATUMYTb Ha NPOrHO3HE MOAESOBaHHA Ta, 9K HacnigokK, Le BOOCKOHanoBaTuMe KOMyHamnbHY
iHpacTpykTypy. LI MOXNMBOCTI TakoX [A03BONATH Kpalle nepegdadatyv HOBIi  TeHAEHL;,
KOPOTKOCTPOKOBI KONMMBAHHA MOMUTY, OOYMOBMEHI 30BHIWLHIMA YMHHWKAMK, a TakKoX Kpalie
yrnpaeBniHHA Haa3BuMYaHUMKM cuTyaudiamun. Y cdepi 6e3neks nporHo3He MOAEMOBAHHSA MOXe
BUKOpPUCTOBYBaATUCA ANd o6pobkM pecypcie nonidii wob niaBnwmtn edekTMBHICTb 6opoTbbn 3i
3MOYMHHICTIO.

Lli po3pobku BXe CTUMYIIOTb PO3BUTOK Y KOHKPETHUX rany3eBuX HanpsiMkax, Takux sk
iHTenekTyanbHa mepexa (6inbw BigoMa sk Smart Grid), iHTenekTyanbHe BMMIPIOBaHHSA, CUCTEMU
PaHHLOro MONepPe;KEHHs Ta 3aXUCT KPUTUYHOT iHPPaCTPYKTYpK, SKi NIATPUMYOTb CTpaTeriyHi uini
ypsay.

Ha nigctasi macwtabHux gocnigxeHb y mictax, IDC Government Insights[3] BBaxae, wwo B
AaHUM 4Yac He icHye kepoBaHux abo ontumizoBaHux Smart City. lNpote ©Garato mict Bxe
iHBecTyBanu B iHibiatuen Smart City, BUTpadaroum 4ac i rpoLli sik Ha MOLIYKU pilleHb, Tak i Ha
BMNPOBOBYBaHHA HOBUX NPOEKTIB.

MpUYnHK iHTENEKTYaNbHOro iHBECTYBAHHA MiCTa MOXYTb BigpPi3HATUCS 3aneXxHo Big MicTta,
ane Ham4acTiwe - ue HeobXigHICTb 3MEHLUEHHs ekcrnryaTtauiiHux BuTpaTt. Hanpuknag, BUCOKI
BUTPATU BOAW, NOB'A3aHi 3i CTApPiHHAM iH(PACTPYKTYPU, MOXYTb MPU3BECTU A0 iHBECTYBaHHS B
AaTYnKM BOAWU ONS BUSIBNIEHHA BUTOKIB Ta Oinbll WBMAKOrO peMoHTy. IHiuyiatmem Smart City
MoKnagarTbCa Ha MiXKBIOOMYI 3B'A3kM Ta macwTabu, wob peanisyBaTu CBild MOBHW MOTEHLUian.
Hanpuknag, pilleHHs Ons napkyBaHHs € Hanbinbll egeKkTMBHMMK Yy MOeAHaHHI i3 cTpaTerieto
3anyyeHHs rpomagsH OO BMKOPUCTAHHA cneuianbHUX MOOINbHMX 3aCTOCYHKIB Ta cCUCTEM, SKi
AONOMOXYTb MOMiUil Kpalle KOHTpomnBaTU NopylleHHdA. Lle BuMmarae cniBnpaui MK opraHamu
TpaHCNopTy, iHOPMaUINHUMK TEXHONOriAMK, TrpoMaacbkol 6esnekow Ta cnyxbamu, ski
BigNoBigaTb 3a 06CNYyroByBaHHA KITiEHTIB.

3a pgonomorot |0E MoxHa peanidyBatu Garato MpoOekTiB, WO y MNOAanbLUOMY 3MOXYTb
NOKpawWnTM Hawe Xutta. Hosi  TexHonorii  3gaTtHi  ygockoHanutu poboTy  TpaHCMOpPTHOI
iHOPACTPYKTYPW, 3MEHLUNTU LUKIANUBUA BNIIMB HA HABKOJMLUHE CepenoBuLLE, MOKPALLUTUN SKICTb
chepu obenyrosyBaHHA Ta 6araTo iHWOro. Ta He MEHLL BaXXNUBUM € Te, WO YPSa MOXe YHUKHYTU
3arBUX BUTPAT, OKifMbKN HOBi TEXHOMOrIT JO3BOMAI0TbL Kpalle aHanidyBaTu CUTyaLito i MOMeHTarbHO
pearyBaTu Ha 3MiHW siKi BiAOyBaloTbCA, TOMY 1 iHBECTYBaHHS y po3BuTok Smart City € aouinbHUM.

NITEPATYPA

1. EnektpoHHui pecypc. Pexxum goctyny: https://www.gsma.com/iot/smart-cities/

2. EnektpoHHun pecypc. Pexxum goctyny: https://www.microsoft.com/en-us/internet-of-
things/smart-city

3. EnektpoHHun pecypc. Pexum pgoctyny: https://www.idc.com/ prodserv/insights/
#government
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3ACTOCYBAHHA INTERNET OF THINGS B ClJIbCbKOMY rOCMNOAAPCTBI

TexHiYHMI pO3BMTOK 3 MOCTIMHO PO3LLMPIOE CBOI MOXIMBOCTI Yy BCIX HanpsiMkax. IHTepHeT
peyen BXe 3BMYHO 3aCTOCOBYETLCS B 06nacTax 4OMaLUHbOI 6e3neku, NPOMUCIOBOCTI Ta PO3YMHMX
MICT. TEXHIYHUIN PO3BUTOK B IHTEPHETI peyern NOLWMPUBCS i Ha CiNTbCbKOroCnoapChbKnin CekTop.

Y CinbCbKOMY rocnogapcTBi iIHTEPHET peYyen 3aCTOCOBYETLCS ANS:

- NiABULLLEHHS €eDEKTUBHOCTI BUKOPUCTAHHS TEXHIKM;

- KOHTPONIO CTaHy obnagHaHHs;

- Harnagy 3a CTaHOM Ta po3TallyBaHHAM TBAPWH;

- €KOHOMIT JOOpMB Ta 3aXMUCTy POCINH;

- NigBULWEHHSA NPOAYKTUBHOCTI Ta 3MEHLLEHHS KiNbKOCTI Bigxoais.

IHTEpHET peyen BiACNIOKOBYETLCS Y TakMX CUCTEMAX:

- Uitke cinbcbke rocnogapcteo. Ciognm MOXHa BigHOCUMTLCS BCe, WO pobutb
depMepcTBO OiNblU KOHTPONbOBaHMM Ta YiTKMM: OATYMKWA, CUCTEMM YMpaBIiHHSA, pOOOTOTEXHIKA,
aBTOHOMHi TPaAHCMNOPTHI 3acobu, aBToMaTnU4He obnagHaHHNA, TEXHOMOTIT i3 3MIHHUMM LLIBUAKOCTSIMU
i T.AO.

- Cinbcbkorocnogapcbki ApoHW. Be3ninoTHi niTanbHi anapaty BUKOPUCTOBYOTLCS OIS
OLLiHKM 3[10POB’St POCIWH, 3POLLYBAHHS, MOHITOPUHIY BpOXalo, Nocaaku, aHaniay rpyHTy. M

- MoHiTopuHr xygobu. 3a [OnOMOrow IiHTEPHETY pedert MOXHa OTpMMyBaTu
iHbopMaLilo Npo po3TallyBaHHS Ta CTaH 340pPOB’'s Xygobun. Takum YMHOM MOXHa ioeHTudikyBaTm
XBOPUX TBapuH Ta Big4iNUTM iX BiO 340pOBMX, MOMNEPE;KYYM MOLIMPEHHS XBOpoOWu. Takox
3HUXKYKOTbCA BUTPATK Ha poboyy cuny.

- PosymHi Tennuui. Tennuui KOHTPOSOKTbL NapaMeTpyn HaBKOSIMLLHLOrO cepeaoBuLLa
3a [0MOMOrow MpornopLinHOro MexaHi3Mmy ynpasriHHA. |HTepHeT peyen gornomarae CTBOPUTU
XMapHU cepeep ANd BigganeHoro AOCTyny A0 Tennuub. [JaTtyuku BcepeauHi Tennuui HagakloTb
JaHi Npo piBeHb OCBITNIEHOCTI, BONOrocTi Ta TemnepaTtypu. JaTynkm TakoxX MOXYTb aBTOMaTU4YHO
KepyBaTy BUKOHABYMMM MeXaHidamamu, wob BiAKpUTK BIKHO, BBIMKHYTW CBITO, KEpyBaTN HArpisom,
BKMtouNTU BeHTunsTop i T. A.

- BupobHMUTBO Ta Besneka NpoaykTiB CNOXMBAHHSA. IHTEPHET peven HanpsiMNeHUn Ha
3abe3neyeHHss 0Ge3nekn XapyoBMX MPOAYKTIB Ha Pi3HUX PIBHAX, Takux $K 36epiraHHs,

TpaHcnopTyBaHHA | T. A. [Ona uboro 34iMCHIETLCA MOHITOPUHT 3a (pbakTopamm 4vacy
BiJBaHTaXXEHHS, TeMnepaTypoto 36epiraHHsA, XMapHUMKU TEXHOMOrIAMM Ta 0BMIKOM.
- YnpaeniHHA ~ BogornocTayaHHAM.  |HTenekTyanbHe  CinbCbke  rocnogapcrBo

3abe3nevye eekTuBHILLE BUKOPUCTAHHA BOAuW. |HTepHeT peyen 3abesnedye aHania notpebu B
BOAi CiNbCbKOrocnoapCbkMMy KyrnbTypamn i BMKOPUCTOBYE pPeECypCU BOAOMOCTaYaHHA Aans
3MEHLLEHHS Biaxoais.

Takum umHoM, «CinbCbKOrocnogapCbKUM iHTEPHET peyeny» A03BONSAE 3eMieBrnacHMKam
noKpawmT Ta aBTOMaTM3yBaTW MpOLEC BeOeHHs rocnogapcTea, MiaBULUTU NPOAYKTUBHICTL Ta
3MEHLUNTM BUTPATMW.

NMITEPATYPA

1. Yash Mehta Agricultural Internet of Things technology applications. [EnekTpoHHui
pecypc]: IBM. URL: https://www.ibm.com/blogs/internet-of-things/iot-agricultural-applications/
(OaTa 3BepHeHHs: 10.04.2018)
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Bawyk I. A.

CmydeHmka 4 Kypcy

kagpedpa IHxxeHepii npoepamHo20 3abe3rneyeHHs

HaguanbHo-Haykosul iHCmumym KOMITIomepHUX iHgbopmauiliHux mexHosioait
HaujoHanbHul asiayitiHul yHisepcumem

M. Kuis, Ykpaina

CKNALOOBI EJIEMEHTU INTERNET OF EVERYTHING (IOE)

Internet of Everything moxHa BM3HauMTM sk 06’egHaHHA peden (Bigomux gk Internet of
Things), nogen, npouecis, MalMHO-MaLLMHHOI B3aemogii (M2M) i gaHux, WO npoxoadatb yepes
ny6niyni/npueaTHi IP-mepexi.

CknagoBi 4acTuHM, WO pobnsaTb «BCE» YACTUHOK |HTEPHETY:

1. CeHcopHi By3nu — ue Te, WO MOXHa Ha3BaTu CBOIMKW O4YMMa, ByxaMu, Hocom i T. [.
BoHn MoOXyTb BKkMoyatTM B cebe cucTeMy Kamep [Ansi MOHITOPUHry 300paeHb, nasepHi
BMNPOMIHIOBaYi ANS BWUSIBMEHHS KiNbKOCTI 3abpyaHeHb, npunagn ans KOHTPOM CMNOXMBAHHSA
eHeprii. Lli By3nun KOHTpOMOITLCA Yepes BigaaneHi KomaHau i Tonosoril ynpasBniHHS.

2. JNNokanbHo BOyAoBaHi By3nun 06pobku gaHux. [1o HUX HanexaTb Mikponpouecopwu
(MPU) Tta mikpokoHTponepu (MCU), wo 3abesnevytoTb nokanbHy o6pobKy iHdopMaLii B pexunmi
pearnbHoro Yacy. Came BOHM 4acTo € KIo4oBUMM enemeHTamm ang 6inbwocTi IoE gogarkis.

3. [poTtoBnn Ta 6Ge3gpoToBMIA 3B’SI30K. Byanu 3B’A3Ky BUCTynawTb MOCTOM  AnNS
nepegavi iHopmaLii, Wo HaKoMMYyeTbCA CEHCOPHUMK By3nammu Ta obpobnsetbca BOyaoBaHMMM
npouecamu.

4. MporpamHe 3abe3nevyeHHs ons aBToMartu3adii 3agad. BoHo 3abe3nevye MallMHHO-
MaLLMHHY B3aemogito (M2M), B Tom vac, sk obnagHaHHs 3abe3nedye OCHOBY ANS NiAKMTHOYEHHS.

5. BinnaneHa B6ynoBaHa o6pobka (06pobka AaHMx 3a 4ONOMOro XMapHUX pecypcis).

[eski noctayaneHukn IOE HagaloTe gaTumMkM Ta KOHTPOMepKn cnoXmBayam K XMapHUM pecypc, ane
GinbLUICTb BUKOPUCTOBYE AOCTYN OO0 XMapu Mo MiHiMymy, NepeBaXXHO BUKOHYKOUM 0BpOOGKy AaHMX
NoKanbHo.

Cepep Hanbinbl nepcnekTnBHMX obnacTten 3actocyBaHHs Internet of Everything — po3ymHi
OyavHKK, OXOpOHa 340pOB’A Ta 0340pPOBYI Mpouecw, OyAiBHMUTBO, BUMPOOHMUTBO, YynpaBRiHHA
AKICTHO, KOMYHanbHi MOCMNYrn Ta MOHITOPUHI HABKOSNULLIHLOIO CepefoBuLLa.
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TromrwoHHUK M. I., Mamemamuk 1 kamezaopii

Jlabopamopiss MmoderntogaHHss ma onmumidauil cknadHux cucmem

IHcmumym npuknadHux npobriem mexaHiku i mamemamuku im. 5. C. lidcmpueaya HAH
Ykpainu m. Jlbeie, YKpaiHa

OEAKI maxoau OO PEANMIBAUI METOOMKUM KOMMNEKCHOMO OLIHIOBAHHS
CTAHY TA AKOCTI ®YHKLIOHYBAHHA CKITAOHUX CUCTEM

Po6oTa npucBsveHa po3B’siI3aHHI0 aKTyarbHOI HayKOBO-MpUKNagHOi 3adadi, NoB’si3aHoi 3
po3pobKkol0 Ta AOCHIMKEHHAM napanenbHUX anropuTMIB KOMMMEKCHOTO OUiHIOBAHHSA CTaHy Ta
SAKOCTI (pyHKUiOHYBaHHA cknagHux cuctem (CC).

3apa3s BMKOpPUCTaHHS napanenbHuXx ob4mncneHb € ogHMM i3 cnocobis onTuMisadii (3a Yacom)
ob4yncnioBanbHOro npouecy nig Yac po3B’sa3aHHA anropuTtMiYHO CKNagHWX 3adad, 3oKkpema 3agad
ouiHoBaHHs CC. 3asHaummo, wo CC BMKOPUCTOBYHOTBLCS MPaKTUYHO Y BCiX cdepax noacbKoi
JisSNbHOCTI: Yy MPOMUCAOBOCTI (Mepexi NiAnpueMCTB, X NocTavyasnbHUKIB Ta peani3aTopiB roToBol
NPOAYKLUii), Ha TpaHCNOpPTi (TPaHCNOPTHI Mepexi MICT abo perioHiB KpaiHu), nocTadaHHi (cnctemm
enekTpo-, raso-, Tenno-, BO4ONOCTa4YaHHs) TOLLO.

Mig CC posymiemo 06’eKT, WO cknagaetbcs i3 6araTtboX B3aEMOMOB’A3aHMX MK COOOI0
erleMeHTIB, AKi MOXyTb pearidyBaTh BenuKy KifbKiCTb Pi3HOMaHITHUX dYHKUIN. [1pn ubomy dyHKUiT
CUCTEMM € KOMMO3ULIE (DYHKUIN, SKi MOXYTb peanidyBatu ii enemeHTn. 3assudanm enemeHtn CC
00’edHyIOTbCA B MNIACUCTEMU PI3HOTO PIiBHS CKMNagHOCTI Ta (YHKUIOHANbHOrO MpU3HAYEHHS.
CknagHicTb cucTeMM TyT 3yMOBIEHA BESIMKOK KifbKICTIO PISHOTUNHUX 3a YHKUiOHANbHUM
NPU3HAYEHHSIM EJIEMEHTIB, BEJIMKOH KINbKICTIO MOXIMBMX BapiaHTiB po3buUTTa Ha nigcucremm
Pi3HOr0O piBHA CKNaAHOCTI, PI3HOMAHITHICTIO B3aeMoAinn MK eneMeHTamum Ta HeOLHOPIAHICTIO
BMMBIB Ha CTaH PYHKLIOHYBAHHS CUCTEMMU.

[ns pocnimkeHHs ctaHy Ta AkocTi pyHKuioHyBaHHss CC Byna 3anponoHoBaHa MeToauka
[1], wWwo BKNOYae rfokanbHEe, MNPOrHOCTUYHE, arperoBaHe Ta IHTepakTUBHE OLiHIOBAHHA.
BukopuctaHHA Ui€el METOAMKM TPYHTYETbCS Ha BUKOPWUCTAHHI BEMMKOI KifbKOCTI MapameTpiB i
KpUTEpIiB OLiHIOBaHHS, BpaxyBaHHi Pi3HUX PeXnMIB (OYHKLIOHYBaAHHS CUCTEMM Ta 3HAYHOI KifTbKOCTI
XapakTepucTuk. HeobxigHO 3a3HauuTX, WO METOAMKA KOMMIIEKCHOrO OuiHioBaHHA CC
BUKOPUCTOBYE BEMWKI MAacMBW BXiOHUX OAHUX Pi3HUX TUMIB, SIKi MOXYTb OyTWU MOLIKOMKEHUMU abo
cnotBopeHMMn. Tomy iX HeobxigHO nonepedHbo 0bpobuTn. Y nepeBaxHin BGinbLOCTI BUNaakiB
Taky 06pobKy nOTPIOHO 3AiMCHIOBATU Yy pPEXMMi peanbHOro 4acy. Tomy Ansi NPUCKOPEHHSA
obumncnioBanbHOro  npouecy MNoTpibHO  po3pobnaTn  edeKTMBHI  napanenbHi  anroputMu
KoMnnekcHoro ouiHoBaHHA CC.

[na nonepegHboro oBpOobNeHHA B pexumi peanbHOro 4Yacy BEnWKMX MacuBiB BXigHWUX
AaHnX po3pobrieHO napanenibHO-KOHBEEPHUIA anropuTM PO3B’si3aHHS 3adadi umMdpoBoi inbTpadil
3 BUKOPUCTAHHAM adanTMBHOIO 3rnagpKyBaHHs [2]. [loBeaeHO onTUMarnbeHICTb LbOro anroputMmy 3a
LWBMAKOAIED Ta BMKOPUCTAHHAM MaM’aTi Yy Knaci anroputMiB, ekBiBaneHTHUX 3a iHdopmauiiHum
rpacbom. [Inga ecekTnBHOI peanisadii nobygoBaHOro anroputmy LMdpoBoi dinbTpadii po3pobneHo
apxiTekTypy anapaTHux 3acobiB Ta 3anponoHoBaHMK nigxig A[o i onTumisauii. OTpumaHi
TEOPETMYHI OUiIHKM Ons  4acy BWKOHAHHS 3anponOHOBAHOro anroputMmy dinbTpadii  Ha
KBasicMCTONIYHNX 0BYUCOBANbHUX CTPYKTYpPax.

Ha nigcTaBi aHanisy npouenypw nokanbHOro OUiHIOBAHHA CTaHy Ta AKOCTi YHKLiOHYBaHHS
CC 3anponoHoBaHO naparnenbHO-NoCigoBHMIA Nigxig 4o i onTumisauii. [na okpemmx doparMeHTiB
ob4yncneHb po3pobneHo i NpoaHanizoBaHo BiAMNOBIAHI anropuTMiYHI KOHCTPYKLUIT [3], opieHToBaHi Ha
peanisauito Ha ob4ncnioBanbHUX 3acobax i3 cninbHo NaMm’atTio. Npu LbOMy po3napanentoBaHHs
ogHUX dparMeHTiB NogaHo Yy BUIMSAi MEBHOI KiNbKOCTI aBTOHOMHMX T[iflOK, a iHWWX — 3
BUKOPUCTAHHAM pexumy, 6rin3bKoro 4o NOBHOrO ABINKOBOro AepeBa.

MobynoBaHo AepeBa aHanidy Ans arperoBaHoro ouiHoBaHHSA CC, ske 403BONSE oTpuMaTu
y3aranbHeHi OUIHKW (Pi3HOro CTyNeHs y3aranbHEHHS) CTaHy i AKOCTi PYHKLIOHYBAHHA SIK €eNeMeHTIB
cucteMn, Tak i okpemux i nigcuctem abo cuctemn 3aranom [4]. Ha nigctasi umx gepes
po3pobreHo Ta JOCnigXKEHO BiAMNOBIOHI anrOpUTMIYHI KOHCTPYKLIT ANA napanenbHOoro o64ncrneHHs
arperoBaHmx OLjiHOK.

PoapobneHi B [3, 4] anropuTMivHi KOHCTPYKLiT BpaxoBytoTb peanbHi MOXIMBOCTI (KifbKiCTb
NPOLECOPHUX enemeHTiB, obuyucnioBanbHUX agep, obcar onepaTtMBHOI NaM’ATI) HaABHUX
obuncnioBanbHUX 3acobis.
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Po3pobneHo 3aranbHU nigxioq A0 OnTMMI3auii KOMMMEKCHOro ouiHoBaHHA CC, dkui
FPYHTYETBCA Ha KPYnHOGMOYHOMY po3napanentoBaHHi obumncneHb [5]. 3anexHo Big cTpykTypn CC
Tl OOCNIAKEHHS MOXHa NPOBOAUTU Ha pPis3HUX obumucnoBanbHMX 3acobax, nouvMHaruun Big
DOaratosgepHMx  KOMMTIOTEPIB | 3aKiHYYlO4M  BUCOKOMPOOYKTUBHUMMK  0BYMCHOBanNbHUMU
cepenoBuLLLaMN.

Ha nigcrtaBi BMKNageHoOro 3asHayMmo, LWO 3anponoOHOBaHI MigxoAu OO onTuMisauii
obumcneHb Ta po3pobrieHi anropuTMIYHI KOHCTPYKUIi A4S IX BUKOHAHHSA 403BOMATh €(PEKTUBHO
peanidyBaTt¥ MeTOAMKY KOMMIEKCHOro OLHIOBaHHSA CTaHy Ta AKOCTi pyHKuUioHyBaHHSA CC yHacnigok
BMKOPUCTAHHS Cy4YacCHMX MpoOrpamHMX Ta anapaTHMX 3acobiB i NeBHOK Mipol BuMpiwlyBaTh
npobrnemy o6pobku Big Data [6].
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DEVELOPING AN ALGORITHM TO INTRODUCE A DIGITAL WATERMARK FOR
DIGITAL IMAGE

Digital Watermark (DW) technology, created to protect the copyright of multimedia files.
Typically, digital watermarks are invisible. However, DACs can be seen in an image or video.
Usually this information is a text or a logo that identifies the author.

The most important applications of digital watermarks are found in copy protection systems
that seek to prevent or deter unauthorized copying of digital data. Steganography uses DW when
the parties exchange secret messages embedded in a digital signal. Used as a means of
protecting documents with photographs - passports, driving licenses, credit cards with photos.
Comments on digital photos with descriptive information is another example of invisible DW.
Although some digital data formats may also carry additional information called metadata, the DW
differ in that the information is "wired" directly into the signal. Multimedia objects in this case will be
containers (media) of data. The main advantage lies in the existence of a conditional relationship
between the event of the substitution of the identification object and the presence of a security
element - a hidden watermark. The substitution of the identification object leads to the conclusion
that the whole document is forged. Digital watermarks got their name from the old concept of
watermarks on paper (money, documents).

On the stegosystem with the use of DW, the following attacks:
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+ aimed at modifying the container image;

« aimed at destruction of the DW;

* cryptographic;

* against the protocol for embedding and checking the DW.

Attacks aimed at destroying the DW are attacks based on the volume the assumption that
these labels are a statistically described noise. To this group of attacks includes remodeling,
guantization, and collisions, averaging, and just cleaning the image from noise. Attacks aimed at
modification images, the DW is not deleted, but it is modified by time distortion or affine
transformations, which are local and global. Cryptographic attacks on DW have analogues in
cryptography and usually require presence of a detector. To attacks against the used protocol is so
called inverse attack, in which the intruder declares that in the protected image is its DW, then
creates a false original with a subtraction of this parts of the data. The situation becomes
controversial, and not always resolvable even with presence of the original photo.

The digital watermark must successfully resist these attacks. The meaning is there, if, of
course, after such a transformation the picture looks like the original version. Digital watermarks
are of three types: robust or stable (it is understood that such DW s are resistant to different effects
on them), fragile (change or destroy with minor modification of the container) and semi-fragile
(resistant to one action and unstable against others).

Stable DW are used when the author wants an identification code, a company logo, etc.
preserved at the maximum distortion of the container.

Fragile DW, are used to verify the integrity of electronic documents. The algorithms for
embedding fragile DW differ from others by their special sensitivity to any distortions and are
effective in solving the problem of integrity control and protection against tampering.

In the case of semi-fragile DW, the image, for example, can be translated into a different
format or compressed, without cutting or inserting a fragment into it.

Secure or
Insecure Part

Secure Part Insecure Part

i ) D inge
S Embedding Attacking RZ:?;:;? Result
Function Function .
£ y Function
DR

Fig. 1.

The life cycle of a DW can be described as follows. First, the source signal § in the trusted
environment watermarks are introduced using the function E. The result is a signal §g.The next
stage is propagation S via the network or in any other way. During propagation, a signal can be
attacked. At the resulting signal, g4 watermarks can potentially be destroyed or altered. In the

next step, the detecting function D tries to find watermarks and the function R pulls out an
embedded message from the signal. This process can potentially be carried out by an attacker.
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PO3POBKA MPOrPAMHOIO 3ABE3IMNEYEHHA ABTOMATU3OBAHOI CUCTEMMU
YMNPABJIIHHA 3AKITAQOM BULLIOI OCBITU

Ha cborogHiwHin geHb edeKTMBHE YrpaBniHHA HaBYalbHMM MPOLECOM € OAHUM 3
Baknmeux 3aegaHb y 3BO. Mo-nepLue, Ha 06pobKy BENUKOT KiNbKOCTi iHdopMaLii NoTpidbHO 3agiaTu
yuMano nackkux 3ycunb Ta 4acy. [lo-gpyre, BAAMB MOACLKOrO akTopy Ha edeKTUBHICTb
CUCTEMW yMpaBriHHA € AocuTb cyTTeBMM. Big npaBunbHocTi pob6otn nepcoHany 3BO 6arato B
YoMy 3anexuTb pesynbTaT AOiSNbHOCTI CUCTEMM OCBITM Ta po3noginl BuTpaT pecypcis. Hosun
AKICHWA eTan Yy pO3BUTKY OCBITU MOXIMBUW §NuEe 32 YMOBM iHTEHCMBHOMO 3anpoBaKEeHHS
iHPOpPMaLiNHO-KOMYHIKaUIMHUX TEeXHOMOrin B YNpaBniHCbKy Ta HaB4YanbHO-BUMXOBHY JisfbHICTb
3aranbHOOCBITHLOrO 3aknagy. lNo-neple, CTBOPEHHS ONTUMAanbHUX YMOB aBToMaTtu3auii pobo4mx
MiCUb YYaCHWKIB OCBITHbOTO MpOLEeCy Ta 3acTOCyBaHHA HUMMW MNPOrpaMHoOro 3abe3neyeHHs
[03BONISIE cuctemaTnsyBaTn poboTy cyB'ekTiB ynpaBniHHA HaBYanbHUM 3aKNaZoM Ha YCixX PiBHSX
cuctemn  MeHempkmeHTy. [o-gpyre, anpobauisa Ta BNPOBamKEHHA Yy HaBYanbHWUA MNpouec
eneKTPOHHMX 3acobiB HaBYaHHS, po3pobKa i 3aCTOCyBaHHS €MNEKTPOHHOro CynpoBoAYy HaBYanbHUX
3aHATb, TECTOBMX MNpOrpamMHUX 3acobiB 3MeHLWye BUTpATM Yacy Ta pecypciB. 3acTocyBaHHSA
iHTerposaHol iH(popMaLinHOI CUCTEMM Ta Cy4acCHUX IHPOPMAaLINHUX TEXHOMOrIN y HaBYarbHOMY
npoueci Ta B CUCTEMI ynpaBfiHHA B UIOMy HeoOXigHO po3rnsgatyu 3 ogHoro OOKy, SiIk OCHOBY
iHHOBALNHOI CMCTEMM YMNpaBMiHHA YHIBEPCUTETOM, a 3 iHWOro — sik 3acid CTBOPEHHA yMOB Ansi
PO3BUTKY KpeaTMBHUX 3ai6HOCTENM CTyaeHTa, nNigBULLEHHA  KOMMETEHTHOCTI  BuKNaga4a,
iHOMBigyanisauii npouecy HaB4YaHHA Ta 3abe3neyeHHs HAKOCTi HaB4vanbHoOro npouecy. MeToto
pobOTU € [OOCNIMKEHHA MeTogy MEpPEXEBOro nraHyBaHHS O aBToMaTu3auii HaB4YanbHOro
npouecy 3BO.

MeTa po60oTr 3ymoBMna BUPILLEHHSI HACTYNHUX 3aBAaHb: aHania Ta OOCHiIKEeHHs mMeTony
MepexXeBOro MnaHyBaHHSA SK OQHOrO 3 MEeTOAiB MnaHyBaHHSA HaBYanbHO-BUMXOBHOMO Mpouecy Yy
3BO; po3pobka KOMMMNEKCHOI iHTErpoBaHOI CUCTEMM ynpaBniHHSA HaByanbHuM npouecom 3BO;
po3pobka moayns Ans aBTomMaTtumaauii 6togxeTyBaHHS cneuiansHocTen 3BO.

O6‘ekToMm gocnigXeHHs1 € npouec aBToMaTtumaadii ynpaeniHHs HaBYanbHMM npouecom 3BO.

MpeomeToM QOCHIOXKEHHA € TEXHOMOriS aBToMaTM3aLlil.

HaykoBa HOBM3Ha nonsirae y TOMY, WO  Bhneplle BUKOPUCTAHO METOL MEepEXeBOro
nnaHyBaHHSA ONs aBToMaTu3auil HaB4yanbHoro npouecy 3BO; Po3pobneHo moaynbHy cUCTEMY Ha
OCHOBI OCBITHLO-MPOMECINHOT NporpaMmn NiAroTOBKK, LLO A03BOSISIE 3MIHIOBATM CKNagoBi CUCTEMMU
Ha OCHOBI AOKYMEHTIB, WO 3aTBepakeHi BueHoto Pagoto yHiBepcutety.

lMnaHyBaHHSA, opraHisadisa i ynpasniHHA CKNagHUMKU BUPOOHMYMMK nNpouecamMn B AaHUIN Yac
3a3BMYaln 34iNCHIOITBCA 3a OOMNOMOrol CreuiaribHUX MEeTOAiB, HauifIeHMX Ha BOOCKOHAaNEeHHs
npoaykuil, 3abeanevyeHHs Ginbl BUCOKOT NPOLYKTUBHOCTI npaui i JOCArHEHHS BMCOKOrO piBHS
€KOHOMIYHOT edbekTMBHOCTI. [o umcna TakMx MEeTOAIB BIAHOCUTLCA METOO MEpPEXeBOoro
NnnaHyBaHHSA, SKUA MOXHa BUKOPWUCTOBYBATU He TiNbKW B MPOMWUCMOBOCTI, ane i Npu nnaHyBaHHI
HaB4YanbHO-BMXOBHOIO NPOLIECY Y BULLMX HaBYanbHUX 3aknagax. 3 Moro AONOMOrow, Hanpukniag,
MOXHa CKnacTu mMepexeBun rpadik, wWo Bigobpaxae npouec niarotoBku daxiBus, BUBYMTHU
MOXIUBICTb CKOPOYEHHSI TEPMIHIB X NIATOTOBKM, BWU3HAYUTM KPUTUYHMK WNAX B MexXax
BCTAHOBMNEHUX TEPMIiHIB HABYaHHS!, PO3POOUTM HaBYaNbHWI MNaH i T. N.

ABTOopamu pospobneHa cuctema ynpasniHHA HaByanbHuM npouecom 3BO. Ls cuctema
[03BoONsie chopmyBaTh pidHi bopmMu 3BITIB Ana noganblioi 06pobku. BukopucTaHHA CydacHUX
iHOpMaLNHO-KOMYHIKaLiIMHMX ~ TEXHONOriM  3Ha4yHO cnpowye 3abesneveHHs igeHTUdikauii
HaBYanbHUX MaHIB, KOHTPONb 3a X PO3MOBCHKEHHAM, HAasiBHOCTI BignoBigHMX BEPCi B MicLAX
3aCTOCyBaHHS, aHanidyBaHHA Ta akTyanisauil HaB4yanbHUX MraHiB Ta IX HOBOro 3aTBEPXEHHS,
HagiHoro 3bGepiraHHsA, 3axUCTy Ta BUNYYeHHA Yy pasi notpebwu. Knw4yoBy ponb y cuctemi
ynpaeniHHA diHaHcoBumMn notokamu Bigirpae 6rompketr 3BO. B OCHOBI GrogXeTyBaHHS nexaTb
nokanbHi Ta iHTerpanbHWi GlogkeTn. BrogpkeT — ue KinbkicHe BigobpaKeHHsA nnaHy, iHCTPYMEHT
KOOpAMHaUii Ta KOHTPONK 3a WMoro BUMKOHaHHAM. OB6’ekTom OrogKeTyBaHHS € [mxepena
iHaHCYBaHHA, OOXOAM Ta BMAATKW, PyX TPOLIOBMX KOLUTIB, BWKOPUCTAHHA MaTepianbHUX i
(hiHaHCOBUX pecypciB.

Department of Software Systems and Technologies (PST) of the Taras Shevchenko Kyiv National University



46

NITEPATYPA

1. TioTioHHMK A. ABTOMaTu3sauis poboTu HaByanbHOro BigAiny iHCTUTYTY 3acobamu
Microsoft Office Excel / A. B. TioTtoHHUK // CTygeHTCbki nowykn.—C. 172-176.

2. Motan I.KO. Acnektn aBTOMaTM3aUil ynpaeniHHSA HaB4anbHMM npouecom y BH3 //
Matepiann BceykpaiHCbkOi HayKOBO-MeTOAMYHOI KOHepeHuii «MormngHcbeki yntaHHa — 2016:
[oceig Ta TeHOeHuii po3BUTKY CycninbCcTBa B YKpaiHi: rnobanbHWA, HauioHanbHWA Ta
perioHanbHWI acnektn» 36ipHUK Te3, Tom 5 «TexHiyHi Haykn. Komm’toTepHi Haykm», M. Mukonais,
UHY im. MeTpa Morunun, 2016p. c. 15-20.

3. Abramson D. & Abela J. (1992). "A parallel genetic algorithm for solving the school
timetabling problem." In Proceedings of the 15th Australian Computer Science Conference,
Hobart, 1-11.

4. MogonsakiH O. B. OuiHka edeKTUBHOCTI iHBeCcTUUin B iHdOpMAaLinHy cucTemy
ynpaeniHHA By3oM // [lnc. kang. ekoH. Hayk. — Bornorga, 2008. — 166 c.
5. MonoskoBa K.KO. Tligxig OO0 BU3Ha4YeHHs MNOHATTA «iHopmauisay» // KynbTypa

HapogoB lNpuyepHomopba. - 2011. - Ne 215. - C. 44 - 48.

lempie P. M., CyzaoHsik I. I.

FEOIH®GOPMALIIMHA CUCTEMA YNPABIJIIHHA HEPETYNAPHUMMU
NMEPEBE3EHHAMU NMNACAXWUPIB

Ha cborogHi iCHye Benuka KinbKiCTb pPi3HOMaHITHUX KOMMaHiA, SKi  3anMaroTbecs
HeperynspHMMU nepeBe3eHHAMM nacaxupie. binblla 4YacTuHa UMX KOMMAHIN  KOPUCTYETbCS
crneuianbHUMKU NporpamMHUMKN 3acobamMu ANs NOKpaLeHHs1 LWBUAKOCTI 0BpobKn 3amMoBneHb Ta
KpaLloro KOHTPOso Haz cepsicoM. Taki nporpaMHi 3acobu TakoX He piako 3abe3nevyoTb 3pyYHUN
cnocib6 3amMOBMEHHS aBTO Ta HaJalTb 3pPYYHWUI iHTepdenc Ans BMKOHaBUSA 3amoBneHHs. Came
TOMYy, Taki oOpraHisauil BXe MalKe MNOBHICTIO BUTICHUNM KOHKYPEHTIB 3 PUHKY nepeBe3eHb
nacaxupis.

CyyacHi cepsicu ynpasniHHS NepeBe3eHHAMM Nacaxupis HagalTb 3pPYYHUR iHTepdenc Ta
NerkiCTb B KepyBaHHi, NpoTe He BUPILLYIOTb YCiX Npobnem KopucTyBauiB.

ICHye Benuka KinbKiCTb pi3HMX cxem poboTun Ansa Takmx cepsiciB. OgHi nignpueMcTea MaroTb
CBil aBTONapK, HamMmaHWX BOAIB Ta neBHy 0a3y KopucTyBauiB. TakMM YMHOM BOHW MOXYTb
rapaHTyBaTu ©e3neky, OCKIifbK1 KOXHUIW BOAIN npoxoams cnisdbecigy 3 pobotodaBusdMm Ta KOXHE
aBTO 3HAXOAMTLCS Mig KOHTponem opraHisadii. OgHak y Takoi cxemun € MiHycu. Bogii 3amylieHi
BMKOHYBATK PO3NOPAOKU MIONPUEMCTBA Ha siKe NMpautoTb, NNAaTUTU NEBHUI BILCOTOK 3 KOXHOro
nepeBe3eHHsl, BUKOHYBATK JiMLIE MEBHI 3aMOBIIEHHS Ta iHWe. Ane X XTO Xode npawtoBaTy Ha
KOrocb Ta BTpayaTu 4acTuHy npubyTky?

[HLWIOK MOMynApHOK CXEMOK CepBiCiB NepeBe3eHHs nacaxupiB € cxema, npu kil icHye
LeHTpanisoBaHui cepsic 3 6a30t0 BOAIIB, KOPUCTYBaAYiB, 3aMOBIIEHb Ta KNIEHTCbKI 40OAaTKKN, SKUMU
KOPUCTYIOTLCS BOAII Ta nacaxupw ang cnisnpadi. JlloauHa, sika Mae cBO€ aBTO Ta BOZAIMCHKI NnpaBa
MOXe 3apeecTpyBaTUCA B TaKy CUCTEMY K BOAIN, MPOMLLOBLUM NEBHY NepeBipKy, Ta BUKOHYBaTU
3aMOBIEHHs AKi HagalTbCs cucTemoro. Boaii Moxe cam BupiwlyBaTy e Konu i Sk NoMy BUXOAUTU
Ha NiHil0 Ta BUKOHYBaTW nepeBe3eHHs nacaxupis. B ogHuX Bapiauisx uiel cxemn cuctema cama
BUpILLYE AKOMY KOHKPETHO BOJIEBI JaTW BiANOBiAHE 3aMOBIIEHHS 3a ONTUMAanbHUM MPUHLMMNOM.
TakMMm 4YMHOM BOAi€BI 3aBXAM [OBOAUTLCA BMKOHYBaTM Hambnukye [0 HbOro, HavBurigHiwe
nepeseseHHs. B iHWKMX Bapiauisx Bogii cami MOXyTb BUOGUpaT 3aMOBMEHHS AKi IM nogobatoTbes
3a 3rofow 3 3aMOBHUKOM. B geskux Bunagkax Taki cepsicv cami BUPaxoBYHTb LiHY 32 OAHUM
3aranbHMM anropuTMOM, B iHLWIWX — BOAIl i Nacaxupu cami BCTAHOBMIOWOTb LiiHY, LLIO 3YMOBIIOE
KOHKYPEHLIit0 MK NepeBi3HMKaMMU.

B Takux cepsicax € 6arato nepeBar Takmx K Te, L0 BOAIN cam BUPILLYyE Yac Ta MicLie CBOEI
po6oTn, cam obupae BurigHe 4Nsi HbOrO 3aMOBJIEHHS, NACaXMPU MOXYTb TakoXX obmpaTn BOAIIB Ta
AiNUTUCA BPaXXEHHAMW Mpo MNOoi3gKn 3 HUMU. Arne i icHytoTb neBHi npobnemu. OgHa 3 HUX — Ue
poBipa i 6e3neka. Tak Sk Taki CepBiCM BUKOPUCTOBYHOTLCHA Pi3HUMM N0AbMU i Byab-XTO MOXe
3apeecTpyBaTUCS TaM, HIXTO He rapaHTye Bam 6e3neky nif Yyac BUKOHAHHA 3aMOBneHHsA. HaBiTb
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CcUCcTeMa PEeNTUHTIB Ta BIAryKiB Janeko He 3aBXan JOMOMOXE BUPILLUTYM Lo npobnemy.

MpoGnemy AoBipy Mixk BOAIAMK i Nnacaxupamm ta npobnemy KoHEIAEHUINHOCTI B HAYKOBIN
po6OTi 3anpOnNOHOBAHO BUPILLMTK 3a OOMOMOrO NPUBATHWUX rpymn, B siki 6yayTb o6’egHyBaTuCs
rpynu BogiiB Ta nacaxupis. Taki rpynun 0yayTb 3aKpUTUMK, YHACHUKM 3MOXYTb BMUKATW NMPUBATHUN
pPeXuM Ans Toro o6 KoaeH CTOPOHHIN BOAiM YM NacaXXmp He 3Mir NobadunTn iXHE 3aMOBMNEHHS B
cuctemi. Taknm YnMHOM nepeBe3eHHs OyayTb 34iNCHIOBAaTUCH Nywe AoBipeHnMn ocobamu. Bogii Ta
nacaxvpu 3moXxyTb KOMOIHYBaTWU NpuBaTHUM Ta NyOGnivyHUN pexmnm Ans OOCArHEHHS HalKpawol
eeKTMBHOCTI B pOBOTi.

3 opHoro GOKy, macaxvp xo4ye MaTu 3pyYHU iHTepdenc Ans 3aMOBfIEHHsT aBTO Ta
MOHITOPUHIY, 3 iHLWOro 60Ky, BOAiN X04e MaT MOXIMBICTb B OyAb-SKM MOMEHT BUNTK Ha MiHito Ta
noyatu oTpUMyBaTH i BUKOHYBATW 3aMOBMeHHS. KpiM TOro npu Ttakin cxemi 4acto noctae NUTaHHS
AOBipY nacaxuvpa o0 Bogis Ta HaBnakn. Came TOMy BUPILLEHHS LiET Ta NOB’si3aHNX 3 Het0 Npobnem
3a OOMOMOroH 3amnycKy BHYTPILWHIX npuBaTHUX 06’edHaHb BOAIIB Ta nacaxupie B rpynu OoBipu
(NpuBaTHi opraHizauii) € aktyanoHum. Came TOMy, po3pobka cepBicy, sikMM BUpiWye OaHi
npobnemn Ta Hagae 3pyvyHUN iHTepdenc Ana nacaxupis, BOAIIB i, WO HaMBaXnuBile, NPUBATHUX
rpyn (opraHisain) € ay>xe akTyarnbHOK TEMOIO Cy4acCHOCTI.

MeToto po6oTn € po3pobka oHNanH cepeicy y BUrnsidi MoGinNbHOro gogaTtky Ta BebG-caunTy,
KU OPIEHTOBaAHMI Ha OONOMOrY B YMpaBfiHHI HeperynspHUMU NepeBe3eHHAMU nacaxupis ans
BOAIIB, NacaxupiB Ta opraHiszauii, BUpiLLEHHA Npobnemn OO0BipM MK BOAISIMA Ta Macaxuvpamu,
peanisauis anropuTMy onTuUMi3adii Wnaxy Bogis.

BcTtaHoBneHa meTa ob6yMOBMOE HACTYMHI 3aBOaHHA: aHani3 notpeb UinbLoBoi ayauTopii Ta
3agaud, sKi HeobXiAHO BMPILNTK; aHani3 iCHY4YMX CEepBICIiB y AaHii cdepi; BM3HAYEHHS Ta aHani3
npobrieM;  BM3HAYEHHA TONMOBHUX (YHKUiIA CUCTEMU; BU3HAYEHHA KOMMOHEHTHOI CTPYKTYypU
CUCTEMM; BU3HAYEHHSA apXITEKTYPU KOXHOIO KOMMOHEHTA; BW3HAYEHHS anropuTMIB KOMYHiKauii
KOMMOHEHTIB; BUOIp Ta 0BrpyHTyBaHHS TEeXHiYHMX 3acobiB peanisauii KOMNOHEHTIB; MOLWYK Ta
po3pobka HeobxigHoro iHdopmauiiHoro Ta MaTeMaTu4HOoro 3abesneyvyeHHst Ansi CUCTEMM;
NPOEKTYBaHHS (OYHKLIOHANbHMX KOMMOHEHTIB CUCTEMW Ta po3pobka anroputmiB ix poboTu;
HanalwTyBaHHs cepeaoBuLLa po3pobkn Ta ekocuctemn M3; peanizauis OCHOBHOro NPOrpamHoro
KOMMMeKcy; peanisauiga mogynis Anga 3py4HOro HanalwuTyBaHHS Ta PO3ropTaHHS.

[na BUMKOHaHHS NOCTaBneHuX 3aBhaHb Oyno BUMKOPUCTAHO Taki MeTOAM AOCHIMAXKEHHSA SK
aHarni3 HayKoBO-TEOPETUYHMX KEPEN, MOPIBHAHHSA iCHYHOUMX CepBiciB, aHarni3 noTpeb i npobnem
LinbOBOI ayanTpil Ta cMcTeMHUI nigxig,.

[na BupiweHHs nocTaBneHOro 3aBAaHHA Oyno npoaHanisoBaHO psg CepsiciB, WO
BMKOHYIOTb AesKi yHKLUii, aKi nnaHyBanocsa peanidysatu B poboTi. B akocti aHanoris 6ynu BuGpaHi
HanbinbLl NONyNspHi, CXOXi 3a (PyHKUiOHaNoOM Ta Ti, WO npauiotoTe B YkpaiHi Ta B XKuromupi.
Takumn BusiBunucb Otaxi, OnTaxi, Uber, Tachku Ta Uklon. [MopiBHABLWIM AaHi pilleHHa Ta
BM3HA4YMBLUM iXHi NfocKn Ta MiHycu Byno po3pobneHo nnaH no po3pobui dyHKUioHany cuctemu.
OcHOBHUMU GOYHKLIAMU cepBicy € NnobyaoBa MapLUPYTIB B peXuMi pearbHO Yacy Ha KapTi, pexxummn
BOAiA Ta Macaxupa, nigpaxyHOK AOBXWHW Ta BapTOCTi MapLUpyTy, CTBOPEHHS OpraHisaudin Ta
npuBaTHi pexxumm poboTu.

[Ona peanisauii BiOMOBOCTINKOI, BWCOKOAOCTYMHOI, HaAiNHOI Ta CHAPOMOXHOI [0
mMaclitabyBaHHs cuctemmn Gyno npoaHanisoBaHo psad TEXHOMNOriM Ta BUOGpaHO Ti, O MakCcMmMasbHO
nigxoaaTe oo cneundikn poboTtn cnuctemun. Tak y akocTi 6a3m gaHux 6yno BUKOPUCTAHO SOKYMEHT-
opieHToBaHy MongoDB. [na ontumisadii wsBugkocti pobotn 3 gaHumm 6yno BUKOPUCTaHO
kewyBaHHSA 3a gonomorot Redis. KnieHTCbkuin Ta cepBepHUn Koa 6yB HanMcaHMM Ha OOHIA MOBI
nporpamyBaHHa Java Script. OgHielo 3 HamBaXnMBIWMX YacTuH cuctemum € pobota 3 WEB-
cokeTamu. [Anga uyporo 6yno BMKopucTaHo TexHonorito Socket.io. Cuctema nobyaosaHa B nogiiHO-
opieHToBaHOMY CTWAi, WO 3abe3nedye oAaTKOBY NepeBary B BUKOPUCTaHHI pecypciB.

Baxnuea npobnema edeKkTMBHOCTI pobOoTM BOAiiB, WO Yy HEOOXiAHOCTI CTBOPUTM Taki
YMOBW, MPU SKUX BOAIN 3MOXEe NPU HaMMEeHLIMX BUTpaTax BMKOHATU NepeBe3eHHS BupilleHa 3a
A0MOMOro BigoOpaKeHHA NOTOYHMX NOKaLin KOPUCTYyBaYiB (Nacaxupis) Ha mani, TOX BOAIA MOXe
obupaTn Ana BUKOHAHHA Take 3aMOBIEHHS, ke Byae NoMy BUTAHMM MO PO3CTalLyBaHHIO Ta iHLIMX
akTopax. Takox O6yno BNpoBafXeHO HayKoBUW nigxig A0 nobygoBM HAWKOPOTLLOrO MapLupyTy
Ansa Bopjis. [ns nocTaHOBKM 3afadi Ta BM3HAYEHHSA anroputmy ii BUPILWEHHA Gynn BUKOPUCTaHI
npaui MNaniwesa A.B. [1], Mopososa A.B. [3], Gutin G., Punnen A. [2,4].

Department of Software Systems and Technologies (PST) of the Taras Shevchenko Kyiv National University



48

NITEPATYPA

1. Mannwes A.B. Mogenn u meTogbl onTMMmM3auun B npobneme koMmmueoshkepa / A.B.
Mannwes, 0.0. MNneunctein. — Xutomunp : XKI'TY, 2006. — 300 c.

2. Yun, X. (2013). Research on Traveling Salesman Problem Algorithm. Advanced
Materials Research, 694-697, pp.2901-2904

3. Mannwes A. B. Mogenn un MeTogbl OMTUMM3AUMM 3aMKHYTbIX MapLIpyTOB Ha
TpaHcnopTHOM ceTu : MoHorpadums / A. B. MaHnwes, A. B. Moposos. — XXutomup : XKOTY, 2014. —
316 c.

4. Gutin, G. and Punnen, A. (2006). The traveling salesman problem. Discrete Optimization,
3(1), p.1.

Petryv RM, Sugonyak I. I. Geoinformation system for controlling irregular passenger
transport

Metpue P. M., CyroHsik 1. U. 'eonHpopmaumoHHas cuctema ynpaeneHus HeperynapHbiMm
nepeBo3KkaMu naccaxvpos

Microk O.B., BamuwkiHa KO.B.

PO3POBKA OOMALUHbOI OHNAMH BYXFANTEPIi 3 LUM®POBAHUM KAHAJIOM
3B’A3KY

HeBig'eMHMM nparHeHHsIM KOXXHOI JIIOAMHWU € MigTPUMaHHSA Big4vyTTsl BAacHoi ¢piHaHCOBOI
6e3nekun, TOGTO BNEBHEHOCTI, LLIO BOHA MaTMMe AOoCTaTHi dhiHaHCOBI pecypcu, ki BignosigaTMMyTb
il cborogHiwHiM i manbyTHim notpebam, Ana 3abe3neyeHHs rigHOro Ta SAKICHOro PiBHA XUTTA
He3anexHo Bif BMAMBY BHYTPILLHIX i 30BHILLHIX 3arpo3. [1ns edpekTUBHOIro po3noainy CBoix 4oXo4iB
i BuTpaT, 06MniKky HakonuyeHb He nOTpiGHO 3g06yBaTW E€KOHOMiIYHY OcCBiTY. [locTaTHbO MaTu
MiHiManbHi 3HaAHHA Ta cUCTeMy, sika JOMOMOXe Yy BUPILLEHHI nocTaBneHunx 3agad. Came BeaeHHs
00niky ocobucTtrx ciHaHCIB 3MOXe CTaTu OCHOBOK Gnarononyyysi i LWBMAKOrO HaKOMUYEHHS KOLLTIB
Ha pearni3auito uinen, supiwnT Nnpobnemy 3 NOCTiMHMMN Bopramu i Kpeautamu.

Cuctema “[lomallHi paxyHku” pospobrneHa ana obniky ocobuctmx diHaHCiB, BeAEHHS
AomallHboi ByxranTtepii. BoHa npautoe 4vepe3 Beb-6paysep, TOMy BCTaHOBMNIOBATM O0OATKOBI
nporpamm He noTpibHO. TobTO uUe o3Havae, wo 3 Oyab-Akoro komm'iotepa abo MoGinbHOro
TenedgoHy, AKMA Mae BMXiO B iHTEPHET, MOXHa OTpuMaTtu AOCTyn A0 0coBucToro obnikoBoro
3anuncy: BHECTW Yeprosi onepadii, 4i3HaTUCA NOTOYHUI CTaH paxyHKy.

Ona Toro wob posnoyatTn BedeHHs o6niky ocobuctux diHaHciB  HeobXigHO
3apeecTpyBaTuca Ha canTi. PeecTpauia gyxe npocta i He BMMarae ocobuctux KOHQIAEHUINHNX
naHux. Oani Bxig 3aincHioBaTMMETLCH 3a JOMNOMOro 3apeecTpoBaHnx e-mail agpecwu i napons.

B npoueci peanizauii cunctemn “[domallHi paxyHku” ©6yno BUBYEHO MOXIMBI MeTOAMU
WndpyBaHHA AaHuX, HoaHcu pobotn UNIX-nogibHux cuctem i HanawTyBaHHS Beb-cepBepa, Lo
npautoe nig ix ynpaeniHHAM. [Ona HanucaHsa cuctemm obniky AomawlHboi Byxrantepii ©yno
BUKOPUCTAHO iHTEerpoBaHe cepenosulle po3pobkn NetBeans, moBa nporpamyBaHHa PHP 5.6,
CYb[ MySql, dpenmeopk Laravel 5 Ta cuctemy KoHTponto Bepcin Git.

Cucrema “[omaluHi paxyHKn” BUKOPUCTOBYE NMPOTOKON nepefadi AaHux https, skun B CBOKO
Yyepry BUKOPUCTOBYE SSL-indpyBaHHA. TakuM YMHOM, YCi 0COBUCTI AaHi, ski 30epirae Ta nepenae
KOpUCTYBa4y CUCTEMI HAZINHO 3aXMULLEHI.

Po3pobneHa cuctema moxe Gyt nerko poswimpeHa HOBUMM MOXIMBOCTSIMM, @ TaKOX 3a
gonomoro HanmncaHHa RESTful APl ctaHe mMoxnuBMM HagaTu AOCTyn A0 AaHUX KIIEHTIB 3
Android a6o IOS gopaTkis, 6€3 BTpy4aHHA B OCHOBHY CTPYKTYPY MPOEKTY.

B pesynbTaTi npoBegeHoi pobotn OGyno peanizoBaHo Beb-cepsic “[lomMaluHi paxyHKu”,
npusHadeHun ansa obniky ocobuctnx diHaHciB. B gaHni MOMEHT Ha PUHKY iCHyE Benuka KinbKiCTb
KOMMNaHin, Wo HagalTb cepBic ons Gyxrantepcbkoro obniky. KoxHa 3 HUX Mae CBOi nepeBaru i
Hegonikn. MNpoTe BiNbWICTb 3 HUX pPO3paxOBaHi HA Manu Ta cepegHin Bi3Hec, i He BCi MOXYTb
OCBOITK 3aMpOMNOHOBaHMN HUMKU (DYHKLiOHAN, WO NpM3BOAMTL A0 MAyTaHWHW Ta Heba)kaHHA BECTU
061k BNnacHUX giHaHCIB.
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Tomy ogHum i3 3aBOaHb po3pobneHoi cuctemn “‘JomMaluHi paxyHkn” € 3abesneveHHs
MaKCumarnbHOI MPOCTOTM Ta nerkocTi Ana obniky ocobuctmx kowrTiB. [daHa cuctema Moxe
BUKOPUCTOBYBATUCA ocobamMu pi3HOro BiKy Ansd TOro, Wwob HaB4YMTMCA KepyBaTu OCOOMCTUMMU
KoLTamu Ta 3pobuntn NepLumnmn KPoK 4o piHaHCOBOI r(PaMOTHOCTI.
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NMPOrPAMHA CUCTEMA CUHXPOHI3ALII ®AWUNIB 13 XMAPHUX CXOBMULL, HA
OCHOBI BE3CEPBEPHUX OBYUCJIEHDb

3a npmbnnsHMMM nigpaxyHkaMy Hall MO30K crioxuBae 74 rirabanTtu iHdopmauii wogHs. Ak
Hacnigok po3BMBAETLCS MowMpeHa npobnema iHpopMaUiHOro NepeBaHTaXEHHA Ta KOTHITUBHOI
BTOMKW. Cnocib opraHisauii KOHTEHTY B Hall 4Yac MOBHICTIO 3namaHun. Baxnuei dannun posknaaHi
Ha Pi3HMX XMapHUX nnatgopmax Ta npuctposx. Baxknuea iHopmaLuis cxoBaHa B MOLUTOBUX
CKPUHbKaX €neKTPOHHOI MoLwTKn, 3acobax KOMyHiKauii, iIHCTpyMeHTax ynpasriHHA MpoekTamu Ta
cnncky. CepegHsa opraHiszauisi BukopuctoBye noHag 20 pisHux nnatdopm Ans ynpasiiHHA CBOIM
BMIiCTOM, NpoTe npobriema Tiflbkn NOCUIIOETHCS.

Y paHuin Yac nNpoayKTW, MpU3HaYeHi Ans BUPILLEeHHA nNpobriemMn po3noBCHOIKEHHS LIbOro
BMicTy, Taki ik SharePoint, Confluence Tta Bloomfire, € goporumu, ix BaXXKO BUKOPMUCTOBYBaTK Ta
wykaTn. Tomy noctae npobnema CTBOPEHHSA NMPOrpamMHOI CUCTEMU ANSA KOHTEKCTHOrO MOLIyKy Ta
KaTteropmsadii hannis ons 3aMeHLWeHHa BUTpPa4YeHOro Yacy ogiCHUMM npauiBHMKamMu B opraHisadii.
Abun 3abe3neynT NOLYK MO YCiX MOXMAMBUX TUNax dranniB 3acTOCOBAHO OCTaHHI AOCHIIKEHHS i
pO3pobKN B rany3sax MalMHHOrO HaBYaHHA ANS aHanisy media dawnie, Takmx sk OTo — Ang
po3ni3HaBaHHS TEKCTY, BiAeO hannis — Ans BU3HAYEHHS N0LEN Ha Bigeo, WO BOHU pobndaTth Ta ski
ob’ekTn NpuUCyTHI Ha Bigeo, aydio dannie — ons posnisHaBaHHS HAYMTAHOrO TEKCTY, MACLKOT
MOBW — ANs NOLUYKY CKa3aHOro, Ta pisHWX TuniB dannis, HaBiTb He NuLe OdICHUX | TEKCTOBUX. 3
Takux pannis aHanisyetbCca MeTa iHopMauis, aaTn pefaryBaHHs, iMeHa niogen, Wo pegarysanmu
dannn i Tak gani. He MeHLWw BaXnMBMM € akTyamnbHICTb 3MEHLUEHHSA BUTPATM Ha KOHGirypauito
cepBepiB, WO nNiaTpumyloTbea. Cuctema nobygoBaHa Ha OCHOBiI 6Ge3cepBepHUX OBYMUCIEHDb, LWO
3HA4YHO MIHIMI3yl0Tb BUTPATH.

B AmiHHIM poboTi 3anponoHoBaHO Ta OBrpyHTOBaAHO NporpamMHy CUCTEMY ANSA CUHXPOHi3auii
hannis 3 XMapHUX CXOBWLL Ta X aHanidy Ans noganbLuoi iX opraHisauil Ta KOHTEKCTHOrO NOLUYKy
Ha oOcHOBI Ge3cepBepHux obumcneHb. Po3pobneHa nporpamHa cucTemMa npusHadeHa nOns
onpavoBaHHA MOTOKY (hanniB i3 XMapHMX CXOBULL OTPUMaHUX B pe3ynbTaTi nepeMilleHHs iepapxil
CTPYKTYpU AepeBa aupekTopin. [NMporpamHa cuctema Hagae MOXIMBICTb LUBUAKOIO MOLUYKY cepen
pecatkiB Tucad dawvinie. Lle Bupiwye nowmpeHy npobnemy cepen odiCHMX NpauiBHUKIB, SAKi
Butpayatotb o 500 roguH Ha pik Ha nowyk dcannie. Taka Benuka KinbkicTe iHdopmauii
NpM3BOANTb A0 iHPOPMALIMHOTO NepeBaHTaXXEHHS Ta BTOMU Bifl MPUNHATTSA PilleHb.

lMpoBegeHo anpobauito nporpamHOl cuctemum Ha BuOBipuyi gobposonbuiB WO
kopucTtyBanucs 3 cuctemoro Ha npoTasi 30-tn gHie. binbwe 90% pes3ynbTaTiB Manu NO3UTUBHI
BiArykM, TOMY BBaXaeTbCHd LLO CMUCTEMa 3HauWWa CBOE 3aCTOCYBaHHA Ta MOKMMKaHa OyTu
KOPUCHOHO.
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_ NMPOEKTYBAHHA TA PO3POBKA IHOOPMALIUHOI CUCTEMU NIATPUMKU
NMPUUNHATTA PILLEHHA 3 EKOHOMIKU

MNpouec nepexoay Bi4 iHOYCTpianbHOro [0 iHgoOpMaUiMHOro CcycninbCTBa BUMarae
KapavHanbHUX 3MiH y 6aratbox cdpepax QisanbHOCTI, i B NepLuy 4epry ue CTOCYeETbCA €KOHOMIKM.
HeobxigHicTb pearyBaHHsi Ha MOTPeOM NIOAWHW, HA BUKMMKM CycninbCcTBa (QOPMY€E B CYCNifbHIN
CBigOMOCTI HOBY napagurmy. Tomy psg o6’ €KTUBHUX NMPUYMH 3YMOBUB HEOBXIOHICTb KOMIMIOTEPHO
niaTpuMyBaTu NPUAHATTA EKOHOMIYHUX PilleHb.

Mepepnosi kpaiHM cBiTy BcebidHO 3actocoBytoTb CIIMP B eKkoHOMiILi, npuyomy ue
BinOyBaeTbca Oinbw 4vacto. [loBro-, cepegHbO-, Ta KOPOTKOCTPOKOBE, a TakoX diHaHcoBe
NfiaHyBaHHSA pa3oMm i3 cucTeMamm po3noginy iHBecTuuin noTpebytoTe BMKkopuctaHHs Huskm CIITP.
Ona mapkeTuHry TakoX € akTyanbHum 3actocyBaHHs CIIMP opieHToBaHUX Ha onepauiiHe
yrnpasniHHA (aHani3 npoaaxy, NPOrHo3yBaHHS, BUBYEHHS LiH i PUHKY).

Y uin po6oTi npoaHanizoBaHo BnacTtueocTi Ta uini CMIMP.

CIMP € B3aemMoiloyumMn 3 iHWKMMW CUCTEMaMM KOMMHOTEPM3OBAHUMM cCUCTEMaMK AN
HagaHHSA ONOMOrM MeHemkepam nig Yac npuiHATTA piweHb. CITNP gonomaratoTe pobiTHMKaM, K
TO (biHAHCOBI NNAHOBMKK, 3HAXO0AUTK, OOYMCNIOBATM 1 aHani3yBaTu AaHi, SKi BiQHOCATb 4O pilleHb,
aki npunmatoTe. MoxkHa 3actocoByBatu CIMP, aki OpieHTYylOTbCA Ha AaHi, Mogeni, KoMyHikauii
Towo. Takox CIMIMP moxe 6yTn winpokomaclutabHo, dka nonerwntb poboTy BEnMKol KoMaHau
MeHeKepiB, SKi NpaulolTb B EANHIN cMcTeMi 06CNyroByBaHHSA KMiEHTIB, | Aka Mae cneuianisoBaHe
CXOBMULLE AaHMX, abo HACTINbHOW, SIka po3paxoBaHa Ha OKPEMWX KOPUCTyBaYiB i BCTAHOBEHA Ha
nepcoHanbHOMy KoMM'toTepi B odoici MeHekepa.

Y poboTi 6yno cnpoekToBaHo Ta po3pobneHo nporpaMmHui NpoaykT. [Ansa uboro npoBegeHo
onuc Ta aHani3 npegMeTHOI 06nacTi, a TakoX BU3HAYNHI BUMOTM 40 ManbyTHLOI Nporpamu.

CnpoekToBaHWn NporpamMHUn NPOAYKT € MOBHICTIO (PYHKUIMHUM (BCi HeoOXxigHi dyHKuii B
HbOMY peani3oBaHi). He3sBaxatoum Ha ue, JOoNyCKaeMO MOro noganblly MOAEepHi3aLito Sk B nnaHi
iHTepdency, Tak i B MnaHi PyHKUINHUX MOXNUBOCTEN. Buxoasaum 3 BuknageHoro, MOXHa 3pobutum
BUCHOBOK, MPO KOPWUCHICTb Ta akTyasbHIiCTb LbOro AodaTtky ANs MeHemxXepis, i And TuX, XTO
HaBYa€ETbCHA HAa EKOHOMIYHMX creuiafibHOCTSAX.
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Jlesyyk O.1., BinaH C.M.

NMPOrPAMHE 3ABE3IMNEYEHHA ®OPMYBAHHA NCEBAOBUMNAOKOBOI
nocnigoBHOCTI HA OCHOBI ACUHXPOHHUX KNITUHHUX ABTOMATIB 3 [OBOMA
AKTUBHUAMU KNITUHAMU

IHpopmauinHa Gesneka Mae BenuKe 3HAYeHHS ANs 3abe3neyYeHHs XUTTEBO BaXKITMBUX
iHTepeciB Oyab-sIKOi OepXXaBW, a CTBOPEHHA PO3BMHEHOrO i 3axWULEHOro cepeaoBulla €
HEOAMIHHOI YMOBOK PO3BUTKY CYCMifbCTBa Ta KpaiHW B LiNIOMY, B OCHOBI SIKOrO MawTb OyTu
HaWHOBILLI aBTOMATU30BaHi TEXHIYHI 3acobu.

leHepaTopn ncesposunagkoBux nocnigoHocten (IMIBI) € Hesig’€eMHUMU enemeHTamu
GinbwocTi cuctem 3axucTty. Cdepa ix 3acTOCyBaHHA HaA3BUYAMHO LUMPOKA (KOCMIYHWUIA 3B’A30K;
KoOW, WO BUSABMSAKTbL Ta BUNPaBNsAOTb MOMWUIKK; BOygOBaHE CaMOTECTyBaHHSA MporpamoBaHol
NOriYHO-IHTErpanbHOI CXeMu; 3axucT iHbopmauii Ta iH.).

[o TenepiwHbOro 4yacy pospobrneHa BenuvKka KinbKiCTb BCINISAKMX anropuTMiB reHepadii
nceBoBUNAaKOBMX NOCNIAOBHOCTEN, 3aCHOBAHUX Ha BUKOPUCTOBYBAHHI MOMNOXEHb Teopil vncen,
BNACTMBOCTSAX Pi3HNX cUCTeM anrebpu, 3aCTOCYBaHHI KiHUEBMX (B T.4. KIMITMHHUX aBTOMaTIB) i T.4.
MpoTe, NpakTMYHO BCi Taki anroputMu Yyepes CBOK AeTepMiHOBaHY NPUPOAY BOSIOAIKDTb B Ti UM
iHWIiM Mipi pisHUMKM Heponikamu, TakMMKU SK OyXe KOPOTKMM nepiod BUXiAHOT MOCMigOBHOCTI,
HasIBHICTb  Kopensauili MK  pi3HUMW  4YneHamn MNOCRI4OBHOCTI, HEepiBHOMIpHUI  po3noAin,
nepenbadeHricTb, HEOOCTaTHA LWBMAKICTb i T.0. ToMy po3pobka HOBMX anropuTMiB reHepauii
NCeBAOBUMNAAKOBUX MOCMILOBHOCTEN, WO MNOEAHYOTb B COOGI BMCOKY LUBMAKOALIKD | XOpOLUi
CTaTUCTUYHI BRACTMBOCTI CPOpMOBaHOI BUXiQHOI MOCAIAOBHOCTI, [goTenep 3anuacTbCs
aKTyarnbHOK 3agadyelo.

MeTa po6oTu: nigBULLIEHHSA €PEKTMBHOCTI (DOPMYBaHHA BUCOKOSKICHUX NCEBAOBUMNAAKOBUX
GiToBMX noOCNigOBHOCTEN Ta 30iNblUEHHS [OBXWHM X nepiogy 3a paxyHOK BWKOPUCTAHHSA
ABOBUMIPHMX anepiogmMyHuX KNiTMHHUX aBToOMaTIB.

MpoBegeHo aHanis ocHoBHWX BnactueocTen [TIBI1 Ta BM3HayeHO BUMOrY: >KOAeH
CTaTUCTUYHUA TecT He B 3MO3i BMHAWTM 3aKOHOMIPHOCTI Yy nocnigoBHOCTI. Lle He [o3BonuTb
BU3Ha4YaTW eneMeHT NOCNIAOBHOCTI Ha OCHOBI BiAOMOro (parMeHTy ramu KiHUEeBOI AOBXWHM Ta
BU3HA4aTU KIOYOBY iHOpMALLio NO BiZOMOMY oparMeHTy raMmu KiHLEBOI JOBXUHMW.

lMpoaHanizoBaHo Hambinbw Bigomi MBI 3a cTaTUCTUYHUMN BNACTUBOCTAMWU OAHOPIAHOCTI
i Kopensuii Ta BM3Ha4eHO iX Heponiku i nepesarn [1]. OnucaHo MeToAMKY (OOPMYBaHHS
nceBaoOBUNALKOBMX MOCSOOBHOCTEN HA OCHOBI KNITMHHUX aBTOMATIB Ta PO3MNSHYTO Pi3Hi BUAU
okonuui (Taki sk okonuui ¢oH Hewnmana, Mypa, gpyroro, TpeTboro Ta iHWWUX nopsgkie). Y
pesynbTaTi OTPMMaHO AaHi, SKi He JaloTb HakaHUX CTaTUCTUYHUX XapakTepucTtuk [2,3]. Tomy ons
MONIMWEHHSA CTAaTUCTUYHUX XapaKTEPUCTUK HeoOXxigHO 36inblyBaTM o6nactb 06pPOOKM KNiTUH y
kniTnHHomMmy astomari (KA).

[[ONOBHMMK XapaKTepucTukamu, WO BNMBaTb Ha skicTb poboTtu [TIBIM Ha ocHoBi KA 3
OAHIEI0 aKTMBHOW KMiTKOK €. po3MipHicTb KA, dopma okonuui, KinbkicTb KNiTMH KA, ski
3Haxo4ATbCA B MOYATKOBOMY CTaHi NOrivyHOI «1», po3TallyBaHHS KMiTUH, AKi 3HaXOAATbCH B CTaHi
noriyHoi «1» Ha none KA, noyaTkoBa akTMBHA KMiTUHA, nokanbHa (PyHKLiS CTaHiB akTUBHUX KIITUH
Ta nokanbHa OYHKLIA NepexoniB akTUBHUX KNITUH [4].

MpoBegeHo AocnimKkeHHs1 30iNblUEHHST OOBXWHM Mepiogy MOBTOPY MCEeBOOBUMNAAKOBOI
6iTOBOI MOCNIAOBHOCTI Ha OCHOBI BUKOPUCTaHHA Pi3HUX BapiaHTiB opraHisauii KA, po3rnaHyTo
Pi3HOMaHITHI (POPMM OKOMULUb | NOKanbHUX YHKUIT nepexoiB B akTMBHWA CTaH, a TaKoX
MOXIMBICTb 36iMbLUEHHA O4ATKOBMX aKTUBHUX KMNiTUH. Y pesynbTaTi 0OpaHun reHepaTop 3 ABOMa
NOYaTKOBUMU KNiTUHAMW, $Ki pyXalTbCs B CTOPOHY 30YKEHHSI Pi3HUMM anroputmamu, Ta
nobygoBaHO 1MOro nporpamy peanisadito.

AnNroput™M reHepaluii cknagaetbca 3 MNOCNIAOBHOrO BUKMMKY KoMmMnoHeHTiB: "ButtonClick" —
BM3Ha4a€e po3Mipy MaTpuui Ta koopauMHaTh novaTkoBmx To4ok; "MouseClick" — BU3Ha4ae KinbKicTb
KPOKiB 3MiHM MaTpuLi Ta BUKOHYe Ui 3MiHW; "RedRaw" — 3agae Hanpamok 30yJ>KeHHs1 40 HaCTynHOI
KNiITUHW 3 ypaxyBaHHAM CTaHy CYCiAHIX KNiTUH 3rigHO Tabnuui icTMHHOCTI [5,6].

Po6oTta pospobneHoro MBI npoTecTtoBaHa 3 BUKOpUCTaHHAM TecTiB iHCTpyMmeHTy NIST Ta
OTPMMAaHO KiNbKIiCHI XapakTepUCTUKM CTaTUCTUYHUX BrACTUBOCTEN reHepaTopy, SKi He MalTb
cynepeynuBmx NMOKa3HUKIB, TaKkoX SK i rpadpiyHi Tectn. Bubipka nposoamnack 10 pasiB, KinbKicTb
enemeHTiB nocnigoBHocTi 500.
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BucHoBKku: CTpyKTypa reHepaTopa Hemae noTpebu BUMKOPUCTaHHA AOAATKOBMX pKepen
nceBaoBUNagKoBux umcen, Takmx sk LFSR, dki paHiwe BUKOpUCTOBYBanuMCb y MNOELQHAHHI 3
KNITUHHMM aBTOMAaTOM; 30iNbLUEHHS] PO3MIPHOCTI KNITMHHOrO aBTOMaTy, a TakoX BWOIp 3agaHux
NMoYaTKOBUX CTaHIB KNiTUH A03BOMMB MIOBULLMTU SAKICTb reHepaTtopa Ta 36inblMTK TpuBanicTb
nepiogy noBTOpy (hOopMyBaHHA MCeBOOBUMNAAKOBMX BITOBMX NOCMiAOBHOCTEN; peanisdauis AaHoro
reHepartopa Ha cy4acHuMX MporpamoBaHUX JlOrYHO-IHTEerpanbHMX CcxemMax nigBuLLye MNOoro
LWBNOKOAI Ta HAAINHICTb (PYHKLIOHYBAHHS.
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LlaHOu6a M.B., BenukodHut [.B.

NPA®IYHUA IHTEP®ENAC ONA HANALUTYBAHHA OUHAMIYHOI MAPLUPYTU3ALIT
HA POYTEPAX CISCO

MepexeBi cMMmynaTopy € 4OCUTb NOMYNAPHUM IHCTPYMEHTOM Y CydacHOCTI Ans nobyaosu
MepeX Ta BUBYEHHS poBOTU SK Mepexi B LINIOMY, TaK i OKpeEMUX eneMeHTIB, Takux, 9K poyTepu.
MpoTe xopgeH i3 cumynatopiB He Mae rpadivyHoro iHTepdpency Ans HanawTyBaHHS AWHAMIYHOT
MapLUpyTM3aLii, Aka 3AINCHIDETLCA 3a AOMOMOrol cneuianbHux npoTtokonis. [o  HanbinbLu
nonynsapHMX NPOTOKONMIB AMHaMIYHOT MapLipyTu3auii BigHocaTbea: RIP, OSPF, EIGRP, BGP, IS-IS.
lMepeBaramn BUKOPUCTaAHHA MNPOTOKOMIB €. MPOCTOTa Ta ferkictb MacwrtabyBaHHSA Mepexi,
crnpoleHHs poboTn agmiHicTpaTtopa Mepexi, BUCOKa CTIMKICTb OO0 MOLUKOMKEHHS MiHiN 3B’A3KY.
padiyHui iHTepdenc A03BONUTL 3pobuTn pobOTy 3 HanawTyBaHHA MNPOTOKOMIB AWHAMIYHOI
MapLupyTm3auii 6inbw KOMOPTHO, K, Hanpuknag, y cumynsatopi Cisco Packet Tracer (poyTtep
Cisco1941), TaK i Ha peanbHOMY 0bnagHaHHi.

CyyacHi npoTokonu MapwpyTmsauii OiNnaTbCA Ha ABi rpynu: NPOTOKONW TUMY «BEKTOpP-
BiCTaHb» | MPOTOKONM TUMY «CTaH KaHany». Y npoToKkonax Tuny «BEeKTOp-BiACTaHb» KOXeH
MapLUpyTM3aTop po3curae Cnmncok agpec OOCTYMHUX MOMY MeEPEX, 3 KOXHMM 3 AKUX NOB'A3aHuin
napameTp «BiacTaHby». [1pOTOKONN TUNY «CTaH KaHany» OBMIHIOTLECA MK COGOI TOMOMNOrYHOK
iHpopMauieto nMpo 3B'A3KM B Mepexi: aKi MapLupyTmsatopy 3 SKUMWU Mepexamu nos'asaHi. B
pe3ynbTaTi KOXKEeH MapLpyTnu3aTtop Mae NnoBHE YSBMEHHS NPO CTPYKTYPY Mepexi, Ha OCHOBI SIKOro
obuncrnoe BrnacHy ontumarnsHy Tabnuuto mapupyTtusadii [1,2].

OuiHvBWM npoOTOKOMi AMHaMIYHOI MapwpyTusauii, obupaemo npotokon EIGRP, skui
noegHye B cobi Kpalli pucy AUCTaHLiINHO-BEKTOPHUX anropuTMmiB i anroputmie ctaHy kaHany [3].

[HCTpyMeHTH po3pobku rpadivHoro iHTepdency: HTML — anga poamitku rineptekcty, CSS —
ANA CTBOPEHHA NpuBabnuBOro 30BHIWWHBOrO BUrAsSAy cumynsitopa Ta jQuery — ons gofaBaHHSA
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AVHaMIK1 enemMeHTaM cumynaTopa y peanbHomy 4aci, AJAX — ansa 3'egHaHHs 3 cepBepoM 6e3
nepesaBaHTaXeHHsA cTopiHkn, PHP — ans obpobkun BXigHWMX AaHWX BBeAEHMX KOpUCTyBayeMm Ta
BMBOAY HanawTyBaHb [4-6]. Ha puc.1 HaBeaeHo giarpamy BUKOPUCTAHHSA rpadpidHoro iHtepdency,
Ha puc. 2 - NpuKnag HanawTyBaHHA ans npoTtokony RIP.

O3HaNOMUTACE 3
i pMaliel npo
npoTokon

Budpati npoTokon
AMHAMIYHOT
MapLpyTHaaLi

i retu
TMpORATH TRCTYBAHKA & -—---——

Puc. 1 — [iarpama BUKOPUCTaHHSA Puc. 2 - PeaynbTat

HanawTyBaHHSA

OTpumaHi napameTpn HanawTyBaHHS MOXHa NepeHecTn O CUMYNATOpPY.

BinobparxeHHs1 dhbopM And BHECEHHS NapameTpiB 34iicHioeTbess HTML-po3miTKoto.

Banigauia gaHnx - 3a gonomoroo naTTtepHiB (Hanpuknad, ons IP-agpecu: ="A((25[0-5]|2[0-
41\d|[01]\d\d?)\.){3}(25[0-5]|2[0-4]\d|[01]?\d\d?)$");

CTtunb BigobpakeHHs eneMeHTIB rpadpiyHOro iHTepdency - 3a 4ONoMOorow Tabnuub CTunie
CSS.

O6pobka BBeaeHUX OaHMx obpobnioeTbes 3a gonomoroo PHP Tta TexHonorii AJAX i3
3acTocyBaHHAM jQuery. Pe3ynbTtaT BigobpaxaeTbCsa Ha Tili camini CTOPIHL.

HopatkoBo rpadidHunin iHTepdenc Mae Habip TecTiB AN NepeBipkM 3HAHb 3 OUHAMIYHOI
MapLUpyTu3adii Ta il NpoToKosiB.

BucHoBok: po3pobneHo rpadiyHMi  iHTepdenc Ona  HanawTyBaHHA — AWHAMIYHOI
MapupyTtumsauii Ha poyTtepax CISCO. [Mpun poboTi 3 nporpamoid HeobXigHO 3adaTh KITHOYOBI
napameTtpu poytepa (IP-agpecn iHTepdeinciB), a Takok obpaTu nNpOTOKOA AUHAMIYHOI
MapLUpyTK3auii, ANa SKoro NoTpibHO OTpUMAaTU HanalwTyBaHHs Ta nonepeaHbo O3HAWOMUTUCH 3
aeTanbHoO iHpopmauielo Mo KOXHOMY 3 AOCTYMHMX MNPOTOKONiB. Y pesynbTati, CTBOpeHa
nporpamMa 3Ha4yHO CKOpPOTUTb Yac ANS HanawTyBaHHA poyTepa Ta He notpebye Big kopucTyBada
ocobnmeBux HaBMyok abo 3HaHHA  cneuianbHMX KomMaHa. [HaHuui  iHTepdenc  Moxe
BUKOPUCTOBYBATUChb K NS HanawTyBaHHA AMHAMIYHOT MapLupyTu3aLii B cumMynaTopax, Tak i Ha
peanbHOMy 06nagHaHHi.
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Kydpsieyee A.M., MockaneHko B.B.
IHTENEKTYAJIbHA CUCTEMA MOHITOPUHTY IT-IHOPPACTPYKTYPU OATALEHTPY
EdekTnBHe nnaHyBaHHSA pecypcamu gaTaueHTpiB NOnsirae B 04HOYaCHOMY 3abe3neyeHHi

MiHiMi3aLii nopyweHb yroa npo piBeHb ob6cnyroByBaHHA (Service Level Aggrement, SLA),
3HWKEHHS1 BapTOCTi BUKOPUCTaHHA XMapHUX CepBICiB, NiOBULLLEHHA PiBHS €KOHOMII eHepril, a Takox
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nigBuLLIEHHA NpMBYTKy NpoBangepa nocnyr. MNpoTe HecTauioHapHICTb NOMUTY Ha XMapHi pecypcu,
WO MOPOMXKYE 3MiHHI MKMW HaBaHTaXEHHsl, poOUTb HeedEeKTUBHUMU MeXaHi3Mn peakTUBHOIo
MacluTabyBaHHs CepBiciB, SKi iHiLiani3yloTb Npouec BUAINEHHS JO4ATKOBUX pecypciB nuwie nicns
nepeBULLLEHHS MEBHOI METPUKOI KPUTUYHOIO 3HAYEHHS.

MepcnekTnBHOW 06NacTio AOCNIOKEHb € NPEAUKTUBHI NPUHLMNM KEPYBAHHA pecypcamMu, ki
O03BONSAOTb 3aBYACHO 34IMCHIOBATM BUAINEHHA HeoOXigHMX pecypciB Ta ix nepeposnogin. Mpu
LbOMY MOHITOPUHI Ta MPOrHO3yBaHHSA MopywweHHs SLA O03BOMSIE 3HATU HEBU3HAYEHICTb OO0
YHKLIOHANLHOrO CTaHy CepBiCiB Ha Pi3HMX PIBHAX XMapHOI CUCTEMU i NiABULLNTN edEeKTUBHICTb
GaraTokpuTepianbHMX ONTUMI3aLIHMX anropuTMIB NPV NaHyBaHHI PO3Moainy pecypcis.

MeTta po6GoTtu: nigBuLLEHHST (PYHKLIOHANbHOI edEeKTUBHOCTI aBTOMAaTU30BaHOI CUCTEMU
MOHITOPUHTY IT-iHpacTpyKTypu AaTaueHTPy LUASXOM BUKOPUCTAHHS iden Ta MeToaiB HEMPOHHUX
MepeX, pPo3pioKeHOro KkogyBaHHs Ta iHpopMaLiHO-eKcTpeMarnbHOr0 MalMHHOMO HaByaHHA. Mpu
LboMy 00’eKTOM JOocChimKeHHs1 € cnabodopmarnizoBaHuii NPoLEC OLiHKM (PYyHKLIOHANbHOro CTaHy

cepsiciB paTaueHTpy. [lpeameTr pocnigkeHHa — mogeni i meToan OuiHKM edPeKTUBHOCTI i
onTuMmisauii napameTpiB  34aTHOI HaBYaTUCA CUCTEMW  MOHITOpUHrY IT-iHdpacTpykTypu
JaTaueHTpy.

BukoHaHO ornsia OCHOBHMX METOAIB aBTOMaTMYHOI Knacudikauil cnoctepexeHb, BKasaHo
BY3bKi MiCLis1 BiZOMMX pilleHb: OCHOBHOI NPo6nemoto cepsic-npoBanaepiB XMapHoro cepefoBuLLa
0OCi 3anNnWaeTbCa 3HAXOKEHHS e(PEKTUBHOMO METOAY BM3HAYEHHSA HarKpaLloro KOMApoMicy Mk
npubyTkoM | 33aJ0BOJSIEHHAM  KOPUCTYBaya, BWPIWWEHHA SKOI  YCKNAgHEHO  anpiopHOM
HEBM3HAYEHICTIO WOA0 (PYHKLIOHANBLHOMO CTaHy CepBiCy, WO MNOB’dA3aHa 3 HecTauiOHapHICTIO
NonuTy Ta reTeporeHHicTo PisnyHMX Ta BipTyanbHUX KOMMNOHEHTIB IT—iHdpacTpykTypu [1,2].

3anponoHoOBaHO Mogenb Ta anroputM  (YHKLUIOHYBaHHS  iEpapXidHOro eKkcTpakTopa
O3HAKOBOIO OMUCY CMOCTEPEXEHb 3 BUKOPUCTAHHSAM NPUHLMMIB HEMPOHHOIO rasy Ta po3pigKeHoro
KoA4yBaHHSA ANa (POpMyBaHHS BXiQHOrO MaTeMaTU4HOro onucy ob’ekta cnocrtepexeHHs [3-6].

Cursai npo nporHo30BaHe
nopyueHast SLA B MOMeHT t+AtT

\
N Inopmartiiino-
Knacudikamiitne bop o
EKCTpeMaJTb HUH
MIPOTHO3YBaHHS .
kiacugikarop
A /
PesyspTyrounii po3pimKeHuii Koz
4 ] )
THH piBEHb
HApy M P CrnoBHUK 06a3UCHHX
PO3piTKEHOTO . .
BEKTOPIB BUILOTO PiBHS
KOJTyBaHHS
Zy J
KonkaTteHoBaHMI po3piHKEHUH KO
4 o )
[Tepumii piBeHb CI10BHHK CrnoBHUK
PO3piKEHOTO0 0a3ucHHUX 0a3uCHIX
KO/IyBaHHS BEKTODiB BEKTODIiB
f f g
Bexkrop Bexkrop
BHMIpIOBaHb Xt-1 BHMIpIOBaHb Xt

Puc. CTpykTypHa cxema CUCTeMMU NPOrHO3yBaHHSA NOPYLUEHHS ymoB SLA

3a pesynbratamn i3n4HOro MOLEMNBaHHA OOCHILXKEHO 3anexXHiCTb edEeKTUBHOCTI
eKCTpakTopa O3HaKoBOro Ornucy Ta iHopmMaLiHO-eKcTpeManbHUX BupillanbHUX npaBun Big
OCHOBHUWX NapameTpiB PyHKUiIOHYBaHHS CUCTEMU MOHITOPUHTY [7,8].

Pesynbtatn isvyHOro mMoAentoBaHHA NIATBEpPAUNN  nNpauesfaTHICTb  po3pobneHux
anropuTMmiB, i nepesary y BMKOPUCTaHHI PO3pOOMEHOro iepapxiyHOro ekcTtpaktopa O3HaK nepeg
aBToOeHKodepoM rpu POpMyBaHHI BXiQHOrO MaTtemMaTU4HOro Onucy CUCTEMU KnacudikauinHOro
NPOrHO3yBaHHSA MOPYLLUEHHS YMOB AOroBOPY NpO piBeHb 0OCNyroByBaHHS.
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ANALYTICAL FOUNDATION FOR SOFTWARE MODELS’ MERGING

Abstract — Software models are central artifacts in AGILE approach because they allow to
consistently track both changes in business logic and structure of future software product. So,
there is an increasing need for a tools of software models processing. Software models’ merging
is operation which is performed with the aim of software artifacts reusing.

Keywords — UML. LINQ, XMI, XML, Abstract Syntax Tree

The main task of the paper is to design an approach to software models elements
recognition algorithm. The “recognition” process implies taking a file that stores software model
data and get information out of it, like modeling editors do. The software models of various types
have their own peculiarities and distinct logic is used in different diagram types (e.g. activity
diagrams, flow diagrams et cetera). However, the common parts of all the diagram types
processing should be found to develop a more generic algorithm.

In order to read software models programmatically, one should discover a file/markup
format in which the model is stored. There are many applications for work with Unified Modeling
Language (UML) diagrams and various respective storage formats (StarUML and JSON, UMLet
and custom eXtensible Markup Language dialect et cetera). IBM RSA application introduces a
comprehensive environment for work with multiple diagram types with advanced features like
metamodeling tools and model execution. It uses XML Metadata Interchange (XMI) to store UML
diagrams. XMl is an open standard developed by Object Management Group used for storing
complex consistent data. In the paper, XMI storage (v2.x) format is considered for software models
processing [1].

The XMl is able to describe various types of UML diagrams. In scope of the paper, package
diagram will be considered. XMI describes diagram as a set of entities and their relations. Entities
are stored using <packagedElement> tag [2]. PackagedElement may be class or interface in class
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diagram, actor or use case in use case diagram, code package in package diagram or component
in component diagram. Every packagedElement has xmi:id attribute that stores an identifier of
each entity. PackagedElement is also used to store relations between these elements, as well as
entities, have own identifiers and attributes that show their types, and also they have two nested
tags that point out to packagedElements by storing their identifiers. This allows to depict entities
and their relations [3].

Example of connections between packages:

<packagedElement xmi:type="uml:Use” xmi:id="SomeUseld”
memberEnd="UsedPackageEndld UsingPackageEndld”>

<ownedEnd xmi:id="UsedPackageEndld” type="UsedPackageld” />
<ownedEnd xmi:id="UsingPackageEndld” type="UsingPackageld” />
</packagedElement>

It is possible to parse XMI that stores model data and recognize a set of entities
represented on the diagram. Having entities (and their identifiers respectively) in memory, it is
possible to recognize and remember relations between models.

Moreover, because of the generic approach of XMI to storing entities and their relations,
there is no need to design different approaches to different UML diagram types, because
programmatically they are the same and can be recognized via similar parsing techniques.

As for implementation, .NET Framework and its LINQ library can be used for fulfilling such
task. LINQ is a powerful tool for parsing XML and it suits well for parsing XMl [4]. Having XMI tags
and attributes extracted in memory, it is not hard to arrange data into domain-specific classes and
traverse them, conducting the algorithm.

After extraction of information about software models elements they are compared.
Foundations for software models comparison are given in the book [1].

The next important step is to merge software models. The merging procedure model
consists from four distinct phases: comparison, conformance checking, merging and reconciliation
(or restructuring) [5]. According to abstract syntax of Epsilon Merging Language merging
procedure is defined by corresponding rules. Then necessary task is to design a schedule of these
rules implementing. As merging operation is a partial occasion of software model transformation
we implement the same sequence of actions used in transformation technique. Example of
merging rule for the high level models is represented below:

rule MergeGraphElements

merge | : Left!GraphElement

with r : Right!GraphElement

into t : Target!GraphElement {

t.graph ::= l.graph;
}
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FUNCTIONAL REQUIREMENTS FOR SOFTWARE MODELS COMPARISON TOOLS

Abstract - Software model comparison is a necessary step for performing many software
models processing operations. Comparison is an important preliminary step for software models
merging, and transformation. This paper represents shot review of existing comparison tools and
structure of initial data for comparison. Than short review of steps used in comparison technique is
presented

In a modern agile software development environment, time to market is both the most
important and the most challenging factor for software product to achieve. This prerequisite led to
recognition of importance of adaptability, which allows to decrease the time needed for product
adjustments. Introduction of software modeling brings the possibility to cut the development time
even further, as changes can be analyzed and verified without spending time on their
implementation. Review and verification is especially important as it allows development team to
identify the problems early and prevent their propagation to the code base [1][2][3]. In this context,
comparison of software models facilitates reviews of changes to be made to the software.

There are several existing software tools for software models comparison, including the
following ones:

. EMF Compare — provides generic comparison facilities for any kind of EMF model
and allows to export differences as a model patch; the most popular one.
. SiDiff — employs similarity-based matching algorithms that allow it to be adaptable to

any kind of graph-like model. Also includes a DSL to enable implementation of specialized high-
level changes.[1]

However, these tools require high amount of human-made operations to be conducted in
order to obtain a comparison result. Such approach makes them not so suitable for automated
model comparison , such as one conducted by model version control system between several
change requests. Therefore, a technique suitable for automated comparison would be valuable for
model versioning and change reviews.

To facilitate the process of software model change reviews and overall software model
versioning, a technique for automated model comparison should be developed. The goal of this
technique would be identification of the set of properties between the two models that are different.
A difference is defined as an atomic add, delete, update or move operation executed on one of the
model entities. Such atomic operations are collected throughout the analysis process and
represented as a model themselves (a difference model) [1]. Such technique should follow the
open architecture principles to make the further development of technique variations for different
types of software diagrams included in models and facilitate its extension by third-party
researchers and developers. In order to accomplish this task it is necessary to do the following:

. investigate the format of software model storing;
. propose techniques for software models comparison;
. represent an algorithm for software tool working.

Specifically, each modeling environment tool stores and manages the models with its own
internal format or its own “dialect,” even if a standard format is adopted. To improve interoperability
between modeling tools, standardization bodies have defined specific model interchange
languages.

The best-known model interchange language is XMl (XML Metadata Interchange), a
standard adopted by OMG for serializing and exchanging UML and MOF models. Unfortunately,
even if this has been devised as an interchange format, different tools still adopt it with different
flavors[4][5][6].

Therefore, to provide a framework for operations on XMI-compliant diagrams, the
information should be processed by the Model-to-Text transformation [4][7][8][9]. In the following
fragment of a class diagram representation in XMI, an example of a class diagram containing a
class with an attribute of “unlimited natural” data type and generalization connection are given:
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<packagedElement xmi:type="uml:Class" xmi:id=""_quOM8ASgEeelmrsnVV7-jw" name="Class2">
<generalization xmi:id="_anNPQAZY EeelgspGntkIFA" general="_hlUHgP8eEeaaVV7q8po-h9Q"/>
<ownedAttribute xmi:id="_Ja4tMAZY EeelgspGntkIFA" name="attribute1" visibility="private">
<type xmi:type="uml:PrimitiveType" href="pathmap://UML_LIBRARIES/UMLPrimitiveTypes.library.uml#UnlimitedNatural"/>
</ownedAttribute>

</packagedElement>

Fig 1. Fragment of an XMl file. (figure caption)

To perform the software models comparison, they should be first transformed from the XMI-
compliant text representation to the corresponding data structures via reverse Text-to-Model
transformation [7].

After performing this processing, obtained data structures should be compared in a top-
down item-by-item fashion: for each diagram in a model, its top-level entities (e.g. classes and
interfaces for class diagrams) should be compared. If a top-level entity is absent in one of the
models, its child entities (e.g. attributes and connections of a class on a class diagram) are marked
as different ones without further investigation. After evaluating top-level entities, for each entity
considered similar at this point an additional level of analysis is conducted.

There are several types of analysis that can be conducted to identify the same and different
entities:

. static identity — entities are compared by explicit IDs

. signature identity — model element features such as name, contained elements and
SO On are a comparison criteria

. probabilistic function (similarity matching).[1]

Taking into consideration previous in the field of extraction of information from XMI-
compliant software models, the .NET with built-in Language-Integrated Queries (LINQ) is proposed
for implementation of this algorithm[7].

A technique for software model comparison is proposed in this paper. This technique
facilitates the change review process for software models that became an important artifact in agile
software development process. Such improvements are expected to reduce the overall time of
software product development and its time-to-market and therefore reduce the cost of
development.
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Ayd4erko A.H.
Komoe I A.

PO3POBKA | [OOCHIAXEHHA IH'I:EHEKTYA.HbHO'I' TEXHONOrI KOHTEKCTHO-
3AJNEXXHOIO POS3MI3BHABAHHA NPOPECIMHUX TEKCTIB

Po3rnsgaetbcs  ONTMYHE pO3Mi3HAaBaHHS TEKCTy, sike € npobnemoto B ob6nacrsx
po3ni3HaBaHHS o6pasiB, LWTYYHOrO I(HTENEeKTy Ta KOMM'loTepHoro 3opy. 3agadya CUCTEMM

posnisHaBaHHA (aHrn. optical character recognition, OCR) — BigHOBMTM 1O rpadivyHOMY
300paXkeHHI0 OKpeMi psiaKM, CnoBa, CUMBOSIM i KOXEH CUMBOS 3iCTaBUTKM 3 MNOTPIOHOK OGyKBOHO
andasiTy.

MNpobnema OCR cTae Bce 6inbll akTyanbHOKW Yy 3B'A3KY 3 aKTUBHWM BNPOBaAXEHHAM
UMdpoBOi 06UNCOBANBbHOT TEXHIKM i LUMPOKNM BUKOPUCTAHHAM TEKCTOBMX npouecopiB. OnTuyHe
pO3ni3HaBaHHS CUMBOIB — Lie MeXaHi4yHMI abo enekTPoOHHUI nepeknazg 306paKeHb PYKOMUCHOrO,
MaLUMHOMNUCHOrO abo ApyKapCbKOro TEKCTYy B MOCMIAOBHICTb KOAIB, WO BWKOPUCTAKOTbCA AN
npencTaBreHHs B TEKCTOBOMY peaaKTopi.

IcHye psig cucTem, 34aTHMX pPo3nidHaBaTM APYKOBaAHMMA TEKCT 3 [JOCUTb BMCOKOK
edekTmBHicTio. [poTe npobrnema po3nidHaBaHHA TEKCTY 3anuaeTbCA NPeaAMETOM aKTUBHUX
HayKOBWX OOCMIQKEHb Yy rany3sx posnisHaBaHHA 06pasiB, LUTYYHOrO iHTENMEeKTY i MalMHHOIo 30py.
PosnizHaBaHHA TEKCTIB Ha gJaHOMy eTani MOXMMBE nuwe B TOMY BMMNAgKy, KONMM TEKCT Ha
300paxeHi, Wo nignarae po3nisHaHHI, 4oOpe BigaineHun Big wymy.

LLlabnoHHi MeToau nepeTBOPHOTL 300paKeHHsi OKPeMoro CuMBOSly B pacTpose,
MOPIBHIOKTb MOro 3 ycima wabrnoHamn, HasBHMMKU B 6asi i BMOMpaoTb WabnoH 3 HAaWMEHLLOH
KINbKICTIO TOYOK, BiOMIHHMX Big BXigHOro 3o0paxeHHsa. Lli metogm pocutb cTiki oo nedekris
300paKeHHs1 i MalTb BMCOKY LUBUAKICTb OOPOOKM BXigHMX AaHMX, ane HagiiHO po3ni3HaloTb TiNbKu
Ti Wpnd TN, WabnoHn akux im "BigomMi". AKWO po3nidHaBaHMN WPUET xova 6 TPOXM BigpiI3HAETLCA
BiJy, €TanoHHOro, LWAabnoHHI METOAN MOXYTb POOUTU MOMWMKM HaBiTb NpyM 00pobUi Ayxe AKICHUX
300paxeHb.

B o3HakoBMX MeTogax ycepegHeHe 300paKeHHS KOXXHOroO CUMBOMY MPEACTaBMSETbCA K
o0'ekT B N-MipHOMY npocTopi O3Hak. TyT BuOMpaeTbca andaeiT 03HaK, 3HAYEHHS SKUX
o0uMCnIoKTLCA MPU  PO3Ni3HABaHHI  BXiAHOro 300paxeHHs. OTpuMMaHMA  N-MiPHUIA  BEKTOP
NOPIBHIOETLCA 3 €TaNOHHNUMMU, | 300paKeHHS HaNeXnTb A0 HanbinbL NOAIOHOro 3 HUX.

Y CTPYKTYpHUX MeToAax 06'eKT onucyeTbCa AK rpad, By3namm 9KOro € eneMeHTn BXigHOro
o6'ekta, a Ayramm — MNpPOCTOPOBI BIOHOLWEHHA MiX HuMW. MeToam, WO peanisyloTb Uen nigxia,
3a3BMYanHO MpauloloTb 3 BEKTOPHMMU 300paxkeHHaMu. [Jo Hegonikie MeToaiB cnig BigHeCTU ix
BUCOKY 4yTNMBICTb [0 [AedekTiB 300paxeHHs, WO MOopywye CKNagoBi eneMeHTn. Takox
BEKTOpU3aUis MoxXe BBeCTU gopaTkoBi aedektn. Kpim Toro, Ans umMx MeToAis, Ha BigMiHy Big
WabnoHHUX i 03HAKOBMX, Ha OaHUW 4ac, He CTBOPEHi eeKTMBHI aBTOMaTM3OBaHi npoueaypu
HaB4YaHHS.

Ha cborogHi OCR-nporpamu 3anmatoTb OAHY 3 HambinbLmMX rany3en puHKY NporpamHmMx
NPOAYKTIB, WO LWBMAKO po3BMBalOTbCs. lepuli WpndT-HE3anexHi CUCTEMM [O3BONANM SKICHO
YynTaTU TiNbKWU OAHOMOBHUI TEKCT i 36epiratu pesynbTaT po3nidHaBaHHA B TXT-hanni. Y cuctemax
Bunycky nicna 1995 p. gokymeHT 306epiraetbeca Bxe y dopmaTti RTF, y Burnagi, cxoxomy Ha
opwuriHan. lNporpamu UbOro nepiogy OO3BOMANM CNOMy4YMTM B iHopMauii pisHi MoBu. CbOrogHi
cucTeMn posni3HaloTb Tabnuui, 6naHkM, aHKeTW, MOXYTb MpauioBaTv B MEPEXHOMY PEXUMI i
AONycKalTb A0BiNbHY kKOMOiHauito 6as3oBux MoB B ogHomy TekcTi (FineReader). [onoBHoto
MPUYUHOKD TaKOro CKaHepHoro Oymy cTana rydHa KOHKYypeHUiss ABOX CUCTEM OMTUMYHOro
po3ni3HaBaHHA CUMMBOSIB — OAHi€el, 3a Ha3Bow CuneiForm, BupobHuuTBa koMnaHii Cognitive
Technologies, i iHwoi — FineReader Big BitSoftware.

AHanis npuHUUNIB (PYHKUIOHYBaAHHA OaHUX MNPOrpamMHUX CUCTEM [JO3BONMB BUAINUTU
nepesaru Ta HeOMIKN TaKUX CUCTEM, LLIO A€ MOXIUBICTb PO3POOUTH KOHKYPEHTHY Nporpamy.

Ha ocHoBi npoBegeHoOro aHanisy npUHLMNIB BUKOPUCTAHHSA NPOrPamMHUX CUCTEM LUTYYHOrO
iHTenekty ©ynu BuAiNeHi HacTynHi ocobrMBOCTI CMCTEM pPO3Ni3HaBaHHA TEKCTIB: anroputMmiyHe
pilleHHs 3agadi HeBigome abo He mMoxe OyTu BUKOpUCTaHe Yepe3 obmexeHicTb pecypcis EOM;
3aBAaHHa He Moxe OyTu BM3Ha4yeHO (3agaHo) B 4uUCroBin popmi (NOTPIBHO CUMBOMbHE
NPeAcTaBreHHs); Uini po3B'a3aHHs 3adadi He MOXyTb OyTW BUpaxeHi B TepMiHax TO4YHO
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BU3HAYEHOI LinboBOT OYHKLIT; BENMKa po3MipHICTb NPOCTOPY pilleHb; AUHAMIYHO 3MIHIOIOTLCA AaHi
i 3HaHHS.

lNpn NpoekTyBaHHI CUCTEMU NpPeACTaBfieHHS 3HaHb Crig BpaxoByBaTW Taki bakTopwu, SK
OAHOPIOHICTb MOJAHHA Ta efleMEeHTapHICTb Po3yMiHHA. OfHopigHE YSABMNEHHS MNPUBOAUTL OO
nonerweHHs CUCTEMU KepiBHULTBA MOrYHMM YMOBMBOAOM i CNPOLLEHHIO KEePIBHULTBA 3HAHHSMMW.
lMogaHHA 3HaHb Mae BGyTn 3po3yMinMM ekcnepTam i onepaTopam CUCTEMM. |HaKWe yTpyaHSOTLCS
npuabaHHsA 3HaHb Ta iX pO3yMiHHA. Ane 34iINCHUTK L0 BUMOTY B PiBHIN Mipi, K ANs1 eNeMeHTapHUX,
Tak i 4na npobnemaTnyHnx 3agay TSXKKO.

MeTol AocnigpKeHHS € OOCArHEHHS! BMCOKOrO PiBHA pPO3Mi3HaBaHHA TEXHIYHOrO TEeKCTy
3aBasikm 00’egHaHHIO po3Mi3HaBaHHA TEKCTY Ta METoda 3aMiHM B PEYEHHi He po3mi3HaHMX ChliB
cnoBamu 3 6a3n 3HaHb, SKi BigNoBigal0Tb JAHOMY KOHTEKCTY.

[na [ocArHeHHsA uinen npoaHanisoBaHO KIHOYOBI NEKCUMYHI 3aCOobM TEXHIYHOro TEeKCTy Ta
dopmyBaHHs 6a3M 3HaHb TEXHIYHOrO KOHTEKCTY Ta po3pobneHo: cTpykTypy 6asv 3HaHb Ans
3abe3neyYeHHs KOHTEKCTHOro po3mi3HaBaHHS TEXHIYHOrO TEKCTY; CTPYKTYPHI MoAerni KoOMMrekcy
KOHTEKCTHOro poa3ri3HaBaHHs TEXHIYHOro TeKCTY; (OyHKUiOHanbHi Moaeni 6nokiB KOHTEKCTHOro
po3ni3HaBaHHA TEXHIYHOTO TEKCTY; anropuTtMu OCHOBHUX MOAYNIB NPOrpaMHOro MpoekKTy;
nporpamMHi mMogyni MonoBHEHHs1 6a3n 3HaHb, NporpamHi Mogyni KOHTEKCTHOro po3nidHaBaHHS
TEXHIYHOro TEKCTY; iHTepdenc NporpamMHoOro KOMMMeKcy Ansg KopucTysava.

PeanizoBaHO  iHTenekTyanbHy  iH(OpMaUiiHy  TexXHOMoriko  Ans  aBToMaTusauii
po3ni3HaBaHHA TEXHIYHOro TEeKCTy. [Nns OOCArHEHHS1 BUCOKOrO PiBHS pPO3Mi3HaBaHHA TEXHIYHOrO
TEeKCTYy Ta TOYHOCTI po3ni3HaBaHHS B NPOLECi NPOEKTYBaHHS po3pobrieHo: CTpykTypun 6asn 3HaHb
Ana  3abe3neyvyeHHs KOHTEKCTHOrO pOo3Mni3HaBaHHA TEXHIYHOro TEeKCTy; CTPYKTYPHi Moaeni
nporpamMHoOro Kommnnekcy; yHKUioHanbHi Mogeni NporpamMHOro KOMMeKcy; anropuTtMm OCHOBHUX
MOAYIiB MPOrpamMHOro NPOEKTY; KIMOYOBI NIEKCMYHI 3aC0bu TEXHIYHOIO TEKCTY Ta hopMyBaHHS 6asu
3HaHb TEXHIYHOro KOHTEKCTY; NporpamHi mMoayni NomnoBHEHHst 6a3n 3HaHb; nMporpamHi moayni
KOHTEKCTHOrO po3ni3HaBaHHA TEXHIYHOro TeKCTy; iHTepdencn nporpaMmHOro KOMMnekcy pAns
KopucTyBa4a.
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HoHoeckkas H.C., Ky3Heuyoe K.A.

METOAU BANTAHCYBAHHA HABOPIB OAHUX ONA NIABULLEHHA AKOCTI POBOTU
ANTOPUTMIB KINACU®DIKALIT

B ocTtaHHi poku BioOyBaeTbCA 3HAYHUM PO3BUTOK TEXHOMOrM B 06MacTi MalWHHOro
HaBYaHHSA. 3 PO3BUTKOM TEXHONOrIN BigOyBa€eTbCA i PO3WMPEHHA obnacTi iIX 3aCTOCYBaHHS, LLO
npu3BoauTb A0 36iNbLUeHHs po3Mipy AaHuX Ans aHanidy. B 3B’a3ky 3 UMM Hepigko knacudikauis
AaHUX cTae Npobnemoto, OCKINbKN XapakTepHOK PUCOI0 peanbHUX AaHWX € aucbanaHc.

Mpobnema ancbanaHcy BUHWKAE ToAi, KON y Habopi 4aHuMX OAMH 3 KnaciB Mae Habarato
MEeHLUe eK3eMnnsapis, HiX iHwuh. Lis npobnema ayxe 4acto 3ycTpidaeTbCs NpW PO3B’A3aHHI
npuknagHMx 3agady | MOXe cnocTepiratucs B Pi3HUX 06nacTdax, BKYaK4YM BUSBIEHHS
LaxpancTea, aHomanin, MeauyHy AiarHOCTUKY, BUSIBNIEHHST PO3NuMBIB HadTK, po3mi3HaBaHHS 0co6u
i T.0. BapTo 3BepHyTM yBary, WO CTyniHb AucHanaHcy MoOXe 3MiHIOBaTUCA B 3anexHocCTi Big
cuTyauil.
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Ak npaBuno, B TakMxX AaHMX HaWbinblwuvh iHTEpec npeacTaBNAlTb Came eK3emMnnspu
MeHLoro knacy. lNMpuknagom Mmoxe cnyryBaty npobnema waxpancrsa 3 6aHKIBCbKMMU KapTkamu,
OCKiflbKM 3Ha4yHa 4acTuMHa YCiX onepauin He € LaxpanuCbKMMK, a iHTepec nNpeacTaBnsaAlTb came
€K3eMMMsiPM MEHLLIOTO Kracy (Laxpancbki onepadii).

Uepe3 xapaktep Takux AaHux, OinblicTb anroputmiB knacudikauii ¢okycyoTbca Ha
Knacudikauia ek3emnnspie OinNblIOro knacy, irHopywuM ek3emnnspu MeHworo knacy. Lle
BiOyBaeTbCA B 3B’A3KY 3 TWUM, LLO €K3EeMMNAPU MEHLLOro Knacy 3yCTpivalTbCA B Takmx JaHUX
ayxe pigko.

3 ornsgy Ha ue, npobnema gucbanaHcy KnaciB € BaXNMBMM MUTAHHSM iHTENEeKTyanbHOro
aHanisy gaHux.

MobynoBa mogeni knacudikauii 34iCHIOETLCA Y AeKinbka eTanis:

- po30UTTS AaHuX;

- BUGip anropuTtmiB knacudikauii;

- niabip napameTpiB Ansa obpaHMX anropuTmiB Knacudikauii 3a ONOMOro nepexpecHoi
nepeBipKu;

- OLiHKa SAKOCTI.

MeTogu 6anaHcyBaHHA 4iNATbCA Ha ABa TUMMW:

- BUPILWYOTb Npobnemy gucbanaHcy WnsaxoM 3MiHW AaHuX;

- BUPILLYIOTb L0 Npobnemy Ha anropuTMiYHOMY PiBHI.

3acTtocyBaHHsl MeToAiB GanaHCyBaHHS, AKi 3MIHIOIOTb NMOYATKOBI AaHi, HE HAKNagae HisKnx
obmexeHb Ha BUbIp anropuTMmiB knacudikauii. LLogo iHWKMX meToniB GanaHCcyBaHHS, anroputMm
knacudikauii cnig BMbupaTtu Takum YMHOM, LWOO6 Li anropuTMu BiAnoBigany NneBHUM BUMOram:

- Manun anocTepiopHi MMOBIPHOCTI NPUHANEXHOCTI ek3eMnNaApy 40 Knacis;

- NiATPUMYyBanu MOXMMBICTb NPUMNUCaHHA Barn knacy abo Barn CnocTepeXeHHsIM.

3 ornagy Ha BuMoru, Oynmn obOpaHi ogHi 3  HaWbinbll pPO3NOBCIOAXEHUX MEeToaiB
knacudpikauil: norictudHa perpecia  (logistic regression), mMeton onopHux BekTopiB (SVM),
BunagkoBui nic (random forest).

PosrnsHyTi pisHi meToamn 6opoTbbu 3 ancbanaHcom knacis 4BOX TUMIB:

- MeToaW, WO BWPIWYTb NpobnemMy Ha piBHI OaHUX: aHOEPCEMMNIHr;, OBEPCEMIIIIHT;
CYHTETUYHA reHepaLisi HOBUX AaHWX;

- MeToaum, WO BUPiWYOTb Npobrnemy Ha anropuTMidHOMY PiBHi: 3MiHa MOPOry MMOBIPHOCTI
NPUAHATTS pilLeHHA Npu Knacudikadii; 3acTocyBaHHA MaTpuui BUTpaT.

Y xogi AocrnimkKeHHs nokasaHo Ha npuknagi obpaHoro Habopy AaHux, WO Ui mMetoau
NPU3BOAATb A0 NOKpaLEeHHs SIKOCTI Knacudikauil B 3aneXHOCTi Big anroputmis Knacudikauil.

Havkpawum metogom OGanaHcyBaHHA AN BMOpaHOro Habopy AaHuX ANs KOXHOrMo 3
obpaHux anropuTMmiB knacudikauii € MeTo CMHTETUYHOIT reHepadii HoBux gaHux. Cnig 3ayBaxuTu,
LLIO NPY BUKOPUCTaHHI B SKOCTI anroputMy Krnacudikauii MeTogy OnopHUX BEKTOPIB aHAEPCEMMNSIIHT,
OBEpPCEMMIIHF Ta METOA4 CUMHTETUYHOI reHepauil gawTb NpUBAN3HO OOHAKOBI MOKPALLEHHS
(anpepcemnniHr ~ 14.44%, osepcemnniHr ~ 14.24 %, cuHTeTn4Ha reHepauisa ~ 14.54%). Takox
NPV BUKOPUCTAHHI B SIKOCTi anropuMTMy Kracudikauii BUnagkoBoro nicy yci metoam 6anaHcyBaHHS
He npu3BOAMIM [0 CYTTEBOrO MOKpaLeHHs SAKOCTI knacudikauii (aHaepcemnniHr ~ 0.69%,
osepceMnniHr ~ -0.37 %, cMHTeTN4YHa reHepauis ~ 2.8%).

Y BMNaAKy BUKOPUCTAHHS NOMiCTUYHOI perpecii B SKOCTi anroputmy knacudikaudii Biabynocs
nokpatlleHHs Big 7.43% pns osepcemnniHry ao 10.26% Ang meTtoay CUHTETUYHOI reHepadii HOBUX
AaHuX.

Takum 4mHOM, y BMNadKy HesbanaHcoBaHMX JaHMX BapTo npobyBaTM 3acTOCOBYBaATU
mMeToan ©GanaHCyBaHHSA, OCKINbKA Le NPU3BOAMTbL L0 3HAYHOrO MOKpaLLEeHHS SKOCTi poboTu
anropuTtmiB krnacudikadii.
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lMonik E.B.,
Kosnoecbka B.I1.

NMPOEKTYBAHHA IHTEFTPOBAHOI ABTOMATM3OBAHOI CUCTEMM  ONA
ONTUMI3ALII TPAHCNOPTHO-CKITAACBKUX NOTNCTUYHUX NMOTOKIB NIANMPUEMCTB

Cepep 6e3niyvi npobnem obniky Ha nignpuemcTeax ONTOBOI TOPriBNi Ta NignpueMcTBax, Lo
3aMMaloTbCA CKNagcbkMm 36epiraHHsaM Ta [OCTaBKOK ToBapiB, € npobnema 36inblLUeHHSA
LWBWAOKOCTI | 3MEHLUEHHA BUTPAT BaHTaXHO-3aBaHTaXyBallbHUX PoO6IT, a TakoX BU3HAYEHHS
ONTUManbHMUX MapLUpPyTiB 4OCTaBKM TOBapiB 3aMOBHMKaM.

CTBOpEHHST aBTOMATMYHOrO BUPOOHMUTBA pPO3YMHO MoOYMHATM 3 po3pobkn moaeni
B3aemogiji 3i cnoxmeadyamu. Cuctema kepyBaHHA B3aeMuHamu i3 knieHtamm CRM (ckopoyveHHs Bif
aHrn. Customer Relationship Management) — npuknagHe nporpamHe 3abeaneveHHs Ans
opraHisauin, npusHaveHe Ong aBTOMaTm3aLil cTpaTerin B3aemogii i3 3aMOBHUKaMK, 30Kpema, ang
NigBULLIEHHA PiBHA NpoAaxiB, ONTUMI3auii MapKETUHry i noninweHHs o6CnyroByBaHHA KNIEHTIB
LWAsIXOM 36epexeHHs iHhopmalii Npo KrieHTiB Ta icTopii B3aeMyH 3 HUMK. iaTpumka unx GisHec-
uinen Bkntovae B cebe 306ip, 30epiraHHs Ta aHani3 iHdopmauii Npo cnoxueadis, nocravanbHUKIB,
napTHepiB, a TakoX MpO BHYTPIWHI npouecu komnaHii. OyHKUii Ana niaTpumkn GisHec-uinen
BKMtOYaOTb  3akyniBri, Npodak, MapKeTUHT, NTOriCTUKY, NIiATPUMKY CMOXMBaYIB.

Ha cborogHiwHin geHe B YKpalHi Ha nignpuemcrBax, WO 3aMMaroTbCA JOriCTUKOL,
CcKnagcbknum 30epiraHHAM | eKkcrneaupyBaHHSAM, 3acCTOCOBYIOTBCH Kiflbka Pi3HMX MPOrpamMHmMx
npoaykTiB. Y GinbLIOCTi BUNaaKiB Ans BeOeHHS CKNaacbKoro (ToBapHO-MaTepianbHOro) obriky i
OyxranTtepii 3actocoByloTbca nporpamun cimenctea 1C [lignpuemctBo. Benuka Mepexa
bpaH4Yan3nHroBMX KOMMaHIN Ta NignpuMeMUIB 34INCHIOE MIOTPUMMKY, Ta PO3pobKy fAK CBOIX Tak i
oQiLiNnHUX KOHiIrypauii 3anexHo Big 3MiHM NOAATKOBOro 3aKOHOOABCTBA i CTaH4apTiB BeAEHHS
Oyxrantepcbkoro 00niKy, WO X CTOCYETbCA CTOPOHHIX NPOAYKTIB, WO chneuianidyloTbCa Ha
ekcneaupyBaHHi Ta IOMCTUUi, — Yy HUX He nepegbaveHa gaHa yHKUiA, WO NpuBOAUTL OO
000aTKoBUX BUTpaT Ha MNOBTOPHE BBeAEHHs OAHIEl M Tiel X iHopmauil B pi3Hi nporpamHi
npoAayktn. Tomy Gyno yxBaneHe pilleHHs po3pobuTU NporpamMHUn MoAyrb, KU BUpiwlyBaB Gu
npo6riemu NignpMeMCTBA, WO 3aMaETbLCS BaHTaXKONEepPEBE3EHHAMM, CKINaACbKO JTOTiCTUKO | OyB
6n «BOygoBaHUM» Yy HaWMOLIMPEHILWMA NPOrpaMHUN MPOAYKT cepen MianpuveMCTB Marnoro i
cepeHboro GisHecy Ha YkpaiHi.

lMporpamHuin Mogynb NOBUMHEH Nepenbadaty HAsBHICTb KapTW 3 KOHTPOSNbHUMW MyHKTamM,
nepenik sKknx BBOAMTb KopucTyBad. OawH 3anuc y Tabnuui KOHTpareHTiB, YMOBHO Ha3BEMO
«KapTKOK KOHTpareHTa», 3amnoBHIOETLCA KOMM MNigNPUMEMCTBA CKMagalTb OOroBip Ha MocTaBky
ToBapy abo npogykuii. licna 4oro nporpamMHUM MoZynem Yy MNeBHi MOMs KapTKWU KOHTpareHTa
OyayTb NOBEPHYTI 3HAYEHHHA OOBrOTU i LUMPOTU MOrO MicusA po3TallyBaHHSA. TakoX € HeobXxigHUM
nependayntn NobyaoBy ONTUMANbHOrO MapLIPyTy MK CKNagoM i MicUuaMU OOCTaBKM, 3 METOH
€KOHOMIT KOLUTIB Ha nanbHO-MacTUNbHIi Matepianu i onnaty aBToTpaHcnopTy (Npy TUMYacoBI NOro
opeHai). OpHiei 3 BaxnMBMX YHKLUI MNPOrpamMHOro MOAYM € aBTOMAaTUYHE CTBOPEHHSA
CYNpOBIOHMX [OOKYMEHTIB Ta 3BiTiB MPO MapLUpyT i HaBaHTaXEHHA TpaHCropTy 3a 3arnvToMm
KopucTyBaua.

Y qakocTi cepeposuLla po3pobku obpaHo «1C: lNMignpnemcTBO 8X», OCKINbKW iHTErpyBaHHS
MoayniB, WO po3pobniooTbCs, € MOXITMBAM B CTaHAAPTHUX KOHirypauisax gaHoi CRM cuctemw.
BapTto Big3HaumMTh, WO BNpPOBamXEHHA HOBUX MOAYNiB abCoOMTHO He 3aBaXkae nogarbLioMy
BIQHOBMEHHIO KOHirypauin, HeobXiOHICTb SAKMX BUHUKAE Yy 3B'A3KYy 3 MOCTINHUMU 3MiHaMK
3aKOHOAaBCTBA Ta CTaH4apTiB 06niky.

[na BuBoay Tannosux kapT Oyno BupiwleHO BuKopucToByBaTu cepsic Google Maps API.
KomnaHia Google nocTinHO NiATpUMye CBOI KapTu B akTyarlbHOMY CTaHi, WO 3MEHLUYe BUTpaTh Ha
BUKOPUCTaHHI BnacHux kapT. Ha puc. 1 npeacrasneHa apxiTektypa NporpamMmHoro Moaynsi.
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| KopucTyeadi
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Puc. 1. 3aranbHa apxiTekTypa nporpaMmHOro Mmogynsi

ApxiTekTypa KiHLueBoro BupiweHHs 1C ginutbcs Ha «nnaTtdopmMy», ska MiCTUTb y cobi came
a4po, 6ibnioTeky KOMNOHEHT NnaTgopmu, a Tak 3acobu 4N po3pobKu.

[pyra 4yactMHa € npuKNagHUM pilLeHHSAM Onsl KiHUEBMX KOpuCTyBadiB. Y OinbLIOCTi
BMNaaKiB HOBI KOHAQpirypauii, KpiM TUX, SKi NOLIMPIOOTLCA BUPOOHMKOM nNnaTtopmMy He NuULyThCS,
3a BUHATKOM TUX BMMaAKiB, KONMM HEOOXiAHO odep)aTu Take BUPILLEHHS, SIKOro paHiwe He Oyno.
Oyxe 4yacto po3pobnitoBadvi 3MIHIOKTb FOTOBI pPIlLEHHST Nig NOTpebu 3amMOBHMKA i CTBOPHOOTb
TUpa)koBaHi KOHpirypauii, ki MOXyTb npautoBaTi Ha GinbLIOCTI NiQNPUEMCTB AaHOI ranysi. AKLWo
nignpnemMcTBy HeobxigHO OOpobUTKM Take TUpakoBaHe pilleHHs abo roToBy KOHirypauito, BOHO
MOXe 3anpocuTX nporpamicta, sSkui it gopobuTb nig noTpedn KopucTyBadiB KOHKPETHOIrO
nignpuemcrea. BukoHaHa came gopobGka KOHdirypadii, agantoBaHa nig noTpedu KOHKPETHOro
NignpMeEMCTBA, 3 SKOT LifIKOM MOXMINBO CTBOPUTU 1 TUPaXXOBaHy KOHQirypadito.

Po3pobrnieHa iHTerpoBaHa aBToMaTn3oBaHa cucTeMa ynpaeniHHS NOMCTUYHUMM NpoLecaMmm
nignpuemctea, dka iHTerpyetbcad y CRM cuctemy «1C: [lignpuemctBo 8x» | [o3Bonsie
ONTMMI3yBaTU TPAHCNOPTHO-CKNAAChKI MOrCTMYHI noTokn.  Cuctema Hagae kaptorpadivHy
iHbopMaLito NPO NOriCTUYHI NOTOKM NIANPUEMCTBA, PO3pPaxoBye ONTMMarbHI NOCNIAOBHOCTI 00'i3ay
MyHKTIB OOCTaBKM TOBapiB, WOO 34iINCHUTM MepeBe3eHHS 3 MiHiManbHUM npobiroM, a TakoXx
A03BONSAE aBToOMaTM3yBaTh AOKYMEHTOObIr nignpnemcraa.

[ns BumBoay TannoBux KapT BukopuctaHun cepsic Google Maps API. Ona pobotn 3i
ckpuntammn Google Map API 6ynu cTBopeHi javascript 3anutn go 6a3 gaHunx cepsicy Google API i
okpemun knacy «Maket Google» 3 Habopom meToaiB, NpusHadeHux Ans poboTn 3 kKapTamu
Google.

[Ona BupiweHHs 3aBgaHb MapLupyTu3auii nepeBe3eHb [APIOHO NapTiMHUX BaHTaXiB
BMKOpUCTaHUA Metod Knapka-PawTta, skui BigHOocUTbCS 00 HabnwkeHux metogis. Llen anroputm
BMKOPWUCTOBYE MOHATTS BuUrpawliB, OO ouiHUTM onepauil 3nuTTa MK mapwpytamu. [Moxmnbka
pilleHHs He NepeBepLuye B cepefHbomy 5-10%.

3a CcTatMCTMYHUMKM AaHMMK B Hawin kpaiHi nporpamamun 1C kopuctyetbes Big 300 000 go
500 000 komnaHi. Tomy BnpoBamXeHHS pPO3pobneHOro nporpamMHoOro Mogyns «Haabyoosw»
A03BONUTb OTPMMATU BEMNWUKY EKOHOMIIO, SIK TPYAOBMX, TaK i MaTepianbHMX pecypciB B KOMMaHIdaX,
AKi 3aMaloTbCA eKCneaMpyBaHHAM, aBTONepeBe3eHHSAMM, ONTOBOK TOPTIBIEK, CKIagyBaHHAM.
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NMPOBNEMU NYBNIKALUII-NMIAMNUCKN Y BE3APOTOBUX MEPEXAX ANSA BY3NIB IHTEPHETY
BCbOIo

KoHuenuisa IHTepHeTy Beboro 6yna 3anponoHoBaHa komnaHieto Cisco. IHTepHeT Beboro —
Internet of Everything (loE), 3a aymkoto ronosHoro gytoponora Cisco [lensa EBaHca, cTae Hawoo
peanbHicTio. IHTepHeT BCcboro He 3 YMMochb ocshkHUM. CKopille, Lie 3BA30K MK NogbMu, pedamu,
npouecamu, AaHUMKU, SIKUA CTBOPHOE Binbll KOPUCHMIA Ta BiAMOBIAHWA HawKMM noTpebam AocBia,
KOTPUA MW HaBiTb He Mornm ysaBUTU paiwe. CyTTEBO YPIBHOMAHITHIOE AK 00’ekTW, Lo
B3aEMOLi0Tb, TaK i (PyHKLiOHANbHE HANOBHEHHS TaKoi B3aEMOAii, a TakOX BMMOIMM 40 MPOTOKOSIB
B3aemogii [1].

Y cyyacHoMy CBiTi icHye 6e3aniy cnocobiB NoBIAOMUTN BU3HAYEHE KONO OCI0 Mpo nogito Ta
abo HagaTtu Oyab-siky iHWY iHdopmauilo. Ane BCi BOHM MOB’SI3aHI 3 BUKOHAHHAM LLOHAWMMEHLUE
TPbOX KMo4oBMX BMMOT. [leplia Bumora — nogunHa, Wwo nepegae iHpopmadito Bonogie 6asosnmmn
HaBM4kaMm poboTn 3 Komn'totepom abo mMobGinbHMM NpucTpoem. [pyra - icHye HaginHNA 3B'A30K 3
oTpMMyBayaMu i HapeLwTi OCTaHHA — NguHa 3gatHa isionorivHO BUKOHATK onepauito nepegavi
iHdopmauii (Hanpuknag NOA3BOHUTM Ha MOBINbHUI TenedoH). [lo pedi BCi BULLE 3a3Ha4YeHi BUMOrn
I'PYHTYIOTBCS Ha TOMY dhakTi, WO NoAMHA NPUCYTHS — a Ue He 3aBXAW MOXIMBO. [HWMM acnekToM
MATaHHA € [AOTPMMaHHA MopanbHO — eTWYHMX 3acaj CycninbCTBa, a caMe nMnpaBa Ha
KOHpiAEHUiHICTb [2], WO NposIBNSETbCA Y 3axXWULLEHOCTI KaHamny KOMYyHikauii Big HanbinbLu
PO3MOBCIOIKEHNX TUMIB aTak Ta 6e3nevyHomy 36epiraHHi NepcoHanbHUX SaHUX.

AKTyanbHicTb pob6oTn o6ymoBreHa noTpeboto NpakTukM 3abe3nevunT MOXIMBICTbL Nnogadvi
CurHanis, LWOAO BWHWKHEHHS HE3BUYAMHMX CUTyauih B yMOBax HU3KM OOMeXeHb: ¢i3NdHOI
CMPOMOXHOCTI 0CcO0M, WO nogae curHan; QOCTyny A0 3BUYHMX KaHaniB KOMYyHikauin; macu Ta
BapTOCTi NPUCTPOIB, O MOXINBO BUKOPUCTOBYBaTH.

Memoro po6oTn € NoKpaLeHHS SIKOCTi iIHPopMyBaHHS Npo dakTn HebakaHuX MoAin LWwoao
oci6 abo 06’ekTiB, sKi MiAKMOYEHi OO0 CUCTEMM CMOCTEPEXEHHSA i pearyBaHHsi, Ta HafaHHA
MOXXIMBOCTI ocobammn 3 0OMEXEeHUMU MOXIUBOCTAMM BUKOHYBaTWM Ti 4M iHWI Aii. [NokpalleHHs
AKOCTi IH(POPMYBaHHA O0CAraeTbCs 3a paxyHOK aBTomaTtmaauil npouecy nignucku-nybnikauii 3
BUKOPUCTaHHAM 6e30poToBUX Mepex nobyaoBaHMX i3 3aCTOCYBaHHAM BY3MiB 3  HU3bKUM
€eHeprocrnoXmBaHHAM. [OCTYMHICTb pilLEHHs Ans LWMPOKOro Koma KOPUCTYBadiB AOCAraeTbcs 3a
paxyHOK 3HMKEHHSA cobiBapTOCTi.

O6G’ekT gocnigkeHb - iHopMmauiiHa TEXHONOrisA, WO A03BONSAE Yy BUNagKy HebesnevHux
cuUTyauih Hagicnaty noBigOMNEHHSA BigganeHum oTpuMyBadam 3a gonomoroto Raspberry P, wo
BUKOHYE pOrb CTaHLUil, Ta JONOMPKHUX MOAYNIB, WO PO3LLMPIOKTE MOXITMBOCTI KOMYHiKaLLin.

MpeameT gocnigkeHb - CTBOPEHHA NPOrpaMmHoOro 3abesneyvyeHHs CUCTEM iHPOPMYBaHHSA
npo HebaxaHi nodii Ta cucTem NiATPUMKN NPUNHATTS pilleHb, Woao ocib, sk nigknwodveHi oo
CUCTEMM CMOCTEPEXEHHS | pearyBaHHA. Krto4OBMM acneKTOM B LibOMY € CTBOPEHHS BignoBigHOro
npotokony Ha 6as3i SMS nosigomneHb [3], wo Ao3sonuB 6u 3abe3neunTn iHOpPMyBaHHA 3a
BiLCYTHOCTI MpAMOro nigknoveHHs 0o Mmepex Ethernet Ta 2G-3G mepex COTOBOro 3B’sisky abo
pagiocurHany.

3aBOaHHA gocnimKeHHs, AKi 403BONAITb AOCAITU NOCTAaBNEeHOoI MeTH

BuBYyeHHs iCHyrOUMX TexHonorin 6e30poToOBOro 3B’A3Ky, WO MOXYTb OyTM 3acTOCOBaHi Ha
6asi BbygoBaHux npouecopie Raspberry Pl [4] Ta 3'dAcyBaHHS Ski 3 HMX MigXoAsaTb nig yMOBM
3agadi, a TakoX YTOYHEHHS SKi came godaTkoBi Bumorn abo obmexeHHst Oyaoe BMCYHYTO A0
KIHLLeBOrO pilleHHs B pe3yrnbTaTti obpaHHS caMme Takoro Tuny 3’€AHaHHS.

Ornag icHytoumx npoTtokonis Ansa IHTepHeTy Bcboro, Ta 3HaXOMKEHHA €TanoOHMX SKOCTen
nNpoTOKONy Ans 06MiHYy AaHUMU Nig Yac 3’€4HaHHSA TUNY CEHCOPHUI BY30I- CEpBep.

Cneuudikauis npoTtokony obmiHy SMS nosigoMmneHHamM. [Micna 3’scyBaHHA sikuM came
4ynHoM Byae BCTaAHOBMOBATUCL 3'€QHaHHS Ta NpUCTpol ByayTb iAeHTUdiKyBaTucs, cnig BU3HaunTw,
AKMM YMHOM AaHi MOXyTb OyTM AocTaBneHi OO KiHLEBOro KopucTyBaya. BaxnveBum Takox €
dopmar, 60 BiH BNnnBaTUMe Ha cobiBapTicTb TpaHcnopTy (Y AgaHomy Bunaaky SMS).
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B pamkax po6oTu Oyno AOCHimMKEHO MOXIMBOCTI CTBOPEHHS iHOPMAaLinHOT TexHonorii
(MporpamHo-anapaTHOro pilleHHs) Woho peanisadii CUrHanbHOT KHOMKW A4S pyXoMoro o6’ekTy, Ta
iHLWI MOXINUBI acnekTn 3acTOCyBaHHSA HanmcyyacHiwmnx |oE piweHb gna aBTomMartmaadii npouecy
ny6nikauii — nignucku.

Bynu 3'sacoBaHi MiHiManbHO HEObXiAHI KOMMNOHEHTU CUCTEMM Ta iX NPU3HaYeHHs. BusHaveHi
LWNAXK 0OMiHY AaHUMM, Y TOMY YMCNi NPOTOKONM Ta anroputmMm 3rigHoO 3 MOCTAHOBKOM 3aBAaHHs. Y
podatkax g0 KOHKYpCHOI poboTu, € npuknagu peanisauii nakyBaHHS MOBIOOMMEHHSA, ONUCK
cueHapiiB B3aemogii cuctemum 3 kopuctysadeM, a Takox gogari Wireframe [5] ans Be6 gogatky Ta
iHLWi enemMeHTn.

3anponoHOBaHO [Aekinbka HecTaHgapTHUMX MigxodiB Ans obMiHy NOBILOMIEHHSIMU, B
nepLuy 4epry BMKOPUCTAHHS Cyx0m SMS y qkocTi TpaHcnopTHoro npoTokony. OcobnueicTio
3anponNoOHOBAHOIO PILLEHHS € Te WO, Ha BCiX eTanax obpobku curHany Big KiHLEBOro NpUCTPo 4o
KOpucCTyBa4da, WO 30MpaeTbCAa NpouYnTaTM MNOBIOOMIEHHSA [aHi nepeaarTbCs BUKIHOYHO B
3awmcpoBaHoMy BUASA,.

[ouineHi HaNPAMKM NPaKTUYHOIO BUKOPUCTAHHSA PiLLEHHS:

1. MNobynoBa mepex LoRaWAN, wo p[o3sonatb 3pobutm BCi Hawi pedi, we OGinbw
pO3yMHMMK, OO Taka Mepexa nepll 3a BCe po3paxOBaHa Ha BigdanieHe KepyBaHHSA Tucavyamu
NPUCTPOIB a TaKoXX 0O6MiHY KOPOTKMMM NOBIAOMIEHHSMWN MiXK KOPUCTYBavYamu.

2. Cxema «JlabopaTopis Ha konecax», MoXe HagaTu HabaraTo BinblU LUMPOKI MOXINBOCTI
SIK IHCTPYMEHT KONEeKTUBHOI Ta ocobucToi 6e3nekun. Lia cxema po3paxoBaHa Ha noTpebu cnnosmx
BigomctB: MHC, 3CY Toulo.

PiweHHa HabaraTo peleBwe 3a Yyci anbTepHaTuBW, sKi OynyM  OOCTYnHi aBTOpam.
Ocob6nuBicTio BUKopUCTaHHS LORa Ha Wwno3ax Ta KiHUeBMX NPUCTPOSIX € HM3bKa LiHa, Ta Benvka
BiacTaHb. Havpeweswmn moaynb LoRa Big Microchip [6] kowTye npubnmaHo 11$, y Toi xe vac
rotoBuin moaynb Big AdaFruit [5] 3 npouecopom Ta niTieBoto GaTapelikoto 06inaeTbCca NPpUGIM3HO Y
40$. Wnto3 kowTyBaTUME NpUBNN3HO SIK FOTOBUA MOAYIb.

Y TOol Xe yac, cMapToHM Ta TenedoHn He 3AaTHi BUPILLUTM TUX caMunx 3aBaaHb, 60 ix
BMKOPUCTAHHS OYyXe BaXKO 3pobuTv He MOMITHMM, a B AesSKUX BuMagkax He MOXIMBO 4vepes
dizionoriyHi obmMexxeHHs1 KopucTyBava.

Ockinbkn iHiLiaTopom noeigoMneHb AN OGiNbLIOCTi CUeHapiiB € KiHLUEBUI MPUCTPIN — TO
pearnisoBaHUin NpuHUMN «pay as you gox» [7] (BiACyTHICTb Byab-aKkMx nepeannat i onnaTta Tifnbku
TOro 4YMM CKOpMCTaBCs), KOLWTYye HabaraTo AeLueBLUe HK NOCTiMHI BUTpaT Ha abOHEHTCbKY nnary.

LLle ogHieto Be3zanepeyHoo nepeBaroto 3anponoHOBAHOMO PiLLEHHS € PO3MIPLLIO JO3BONUTL
BNacHWKY Hagicnatu MoBiAOMITEHHS CKPUTHO Ta abo 3pobuTn Lo (PyHKUIOHAMNBHICTL AOCTYMHO
Aansa nogen 3 disionoriyHMMmn 06MeXXeHHAMMN.
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PO3POBKA YAT-BOTIB HA OCHOBI MICROSOFT BOT FRAMEWORK 3
BUKOPUCTAHHAM MICROSOFT COGNITIVE SERVICES

KomnaHii BuTpayatoTb 3Ha4Hy 4acTuHy CBOro OloaxeTy Ha YyTpUMaHHS Bigginy canopty -
nogen, aki 4acto BignoBigalTb Ha OQHOTMMNHI NUTAHHA, ab0 BMKOHYKOTb Aii, WO MOXYTb OyTu
aBTOMaTM3oBaHMMK. YaT-60Tn BMpILWYOTL L0 Npobnemy 3a AOMNOMOrow iHCTPYMEHTIB A4S NOLLYKY
iHopmauii B 6a3ax gaHux nignpuvemcTBa Ta iHTerpauii 3 pisHOMaHiTHMMKM cepBicamu. Takum
YMHOM KOMMaHIS MOXEe 3HAYHO CKOPOTUTU BUTPaTU Ha MiATPUMKY, OCKINbKM JONoMora onepaTopa
Oyge noTpibHa TiNbKM B HE3BUYHMX BMNALKaX.

lonoBHa MeTa poO3po6HUKIB 4aT-b0TiB nonsArae y CTBOPEHHSA IHCTPYMEHTIB, SKi
AonomararoTb Nnogsam, NonerwyTb iXHI0 poboTy Ta B3aemogito 3 koMmn'toTepaMm, BUKOPUCTOBYHOTb
NpUpogHYy MOBY, arne He iMiTyoTb NoacbKy becigy igeanbHo, | He 30aTHI 3aMiHUTY NIIOAVHY.

CknagHiCTb NpoeKkTyBaHHA YaT-60Ta NpsaMOo nponopLiiHa Koro NpuaHayveHHo. Akwo chepa
3acToCyBaHHA ©0Ta LMpOKa - NOTpibEeH Benukui CNOBHUKOBUIA 3anac i 6asa 3HaHb. "3akpuTi”
CUCTEMM 3aBXOM NPOCTiWe po3pobnATH - OCKINTbKN € KOHKPETHA MeTa, MOXXHa OOMEXMNTU KiNbKICTb
TOYOK B3aeMOgiil i MpopobuTn BCi MOXNUBI cueHapii. “daT-60Tn ons TEXHIYHOI NiIATPUMKN KIiEHTIB
abo nomMivyHMKM y BMOOPI ToBapiB - Le npuknagu “3akputux’ cuctem. Taki 60T He MatoTb BMITU
niaTpyumaTn Gecigy Npo MOMiTUKY, BOHU NPOCTO MOBWHHI BUKOHYBATW CBOE KOHKPETHE 3aBAaHHSI
HaCTiNbkM e(EKTMBHO, HACKINbKA LE MOXNUBO. 3BMYANHO, KOPUCTyBadi BCE LLEe MOXYTb
cnpobyBaTy NOroBOPUTM 3 CUCTEMOLO Ha iHLII TEMU Ha BRacHWI po3cya, ane cuctema He NOBUHHA
nepeabayaTt BCi Ui BUNagKkamu - i KOpUCTyBaYi He OMiKyHOTb LibOro.”

Mpuknag po3pobrieHoro gianory Mk KopuctyBadyeM 1a 60TOM N9 Mara3uHy oasry:

H&M: AkMm crnoBOM BM MOXETe onucaTu CBi CTUMb?

Me: KnacuyHumn.

H&M: Yynoo! A WwonHo CTBOpUB cneuianbHWiA 00pas ans eac.

H&M: Ocb nyk 3 cdoytbonkoto-nono. Bam BiH nogobaetbca?

Me: Burnsapae kpyTo.

H&M: Yynoso! Bu 6 xoTinu Kynutn noro, 36epertn, Y noginutmcs HAM?

Me: MoginuTtncs.

H&M: 3 kum 3 Bawmx gpysis Bu xoTinn 6 noginutmnca uum obpasom?

Lle npuknag Tak 3BaHOI “pO3MOBHOI KOMEpLUil” - KOMM KMNIEHT MOXe nocninkyBaTuca 3
acUCTEHTOM Mara3uHy He Ha oQiliMHOMY CaWTi, He B MarasuHi, a NpsaMo B Meccermxepi. | Toai
nepen po3pobHUKOM MocTae 3agada 3poduTn He MPOCTO IHTEPAKTMBHUIW OOBIAHMK, @ CUCTEMY, 3
AKOK JHOAMHI 3aX04eTbCA CriNKyBaTUCA - HexaW HaBiTb Yy SIKOMYCb BY3bKOMY AOMeHi. Toai Ha
J0NoOMOry NpUXoasaTb Pi3HOMAaHITHI CepBiCM Ta TEXHIKM, WO AornomaratoTb 3auikaBuTn KopucTyBaya
Ta NpMBEpPHYTU yBary 4o ToBapy, KOMNaHii Y1 TOProsoi MapKu.

Maike BCi cyyqacHi cuctemu ong CTBOPEHHS YaT-60TiB MaloTb iHTerpadito 3 cepsicamu ons
PO3YMiHHSA NPUPOSHUX MOB.

Omxe, yaT-60TM CTanM 3py4yHMM Ta MNOTYXXHUM IHCTPYMEHTOM AN Pi3HOMaHITHUX cdep
Oi3Hecy, a HOBi cepBicyn AnsA iHTerpadii 3’aBnNATbLCA Mano He KOXHOro AgHs. binblicTb BenMKux
KomnaHin (Hanpuknag, Google, Facebook) matoTb cBOi po3pobku and nobynosu 4at-60TiB.
PiweHHsa komnaHii Microsoft € rHyykum iHCTpyMeHTOM Ans po3pobku 60TiB enterprise-piBHS.
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BUKOPUCTAHHA OBPOBKU NMPUPOAHUX MOB INMPU PO3POBLI YAT-BOTIB

YaT-60TM Ha3uBalTb IHCTPYMEHTOM MapKkeTuHry ManbyTHboro. PaviaH Xonigen B CBOiW
KHM3i “XakKiHr MapKeTUHry” roBoOpuTb NPO HU3bKY ePeKTUBHICTb Ta 3acTapinicTb NigXoA4iB Tak 3BaHOl
peknamu, OpieHTOBaHOI oAdpa3sy Ha BcCix. BiH nuwe, Wo “cnpaBxHii MapKkeTUHT, OpPiEHTOBAHNA Ha
NIOAVHY, 30aTHUIA 3anyyYnTun il Kyan CUnbHile, HiXX OHNamHoBWUW peknaMHui 6aHep”. KombiHytoumn
yaT-60TK 3 PiI3HOMaHITHUMK cepBicamn OBPOOKM MNPUMPOOHUX MOB, MOXHA [OCArTM Malxe
nepcoHarnbHOI B3aEMOii 3 KOXKHUM 3i CBOIX KJTIEHTIB, ONSIayyrun TiflbKWU CEPBEPHI MOTYXXHOCTI.

O6pobka npupogHnx wmoB (NLP) € Habopom obGumucnoBanbHMX MpUAOMIB OIS
aBTOMaTMYHOro aHanisy Ta npeacraBneHHs noacskoi mosu. TexHonorii NLP wBmnako nporpecytoTb
Big Tak 3BaHoro pattern matching - nepeBipku Ha BignoigHicTb cnoBy abo cpasi ("Cnpoba
BU3HAYMTK 3HAYEHHS TEKCTOBOro dpparMeHTa, ob6pobnstoum Noro Ha piBHI OKPeEMMX ChliB, O4HAaK, He
BiOPI3HAETLCA Big cnpobu 3po3yMiTM KapTMHY, aHani3ykouu il Ha piBHI nikcenis ") 4O cMCTEM Ha
OCHOBI MALUMHHOMO HaBYaHHSA, 30aTHUX BUTAMHYTU HamMip abo 3Ha4YeHHs1 3 oparMeHTy NPUPOLHLOI
MOBW.

MNepwnm KpokomM A0 po3ymiHHA iHdopmauil B cuctemi NLP € BuABNeHHs cyTHoOCTen y
TekcTi. CyTHiCTb, rpybo Kaxyuu, - Le LWOoCb, WO MOXHa Ha3BaTh BacHMM iMeHeM: NnioguHa, Micue
po3TallyBaHHS, opraHisauida. Llen TepMiH 3a3Bnyan NOLNPHOETLCS Ha TEPMIHU, SIKi HE € pednma, sIK
Taknmu, a € 30Kpema gatamu, 4acom Ta iHWKUMK TUnamu BUpasiB, i HaBITb YNCIOBUMU BUpasamu -
Taknmp, sK UiHW. Po3nidHaBaHHA CYTHOCTEM O3Hadae Mowyk npobiniB y TeKCTi, SKi CknagawTb
BMacHi Ha3BK, a NOTIM BU3HAYEHHSA TNy 06’eKTa, 4O AKOro CYyTHICTb HaNeXuTb.

HamBuwm piBHem 06poOkM npupogHbLOi MOBM € ii po3ymiHHS - Natural Language
Understanding (NLU). BukopucTtoBytoum aHanorito 3 3obpaxeHHamu, NLP npautoe Ha piBHi
nikcenie, a NLU Ha piBHi kapTuHok. Anroputmn NLU npusHayeHHi Ang BU3HAYEHHS 3HAYEHHS
TekcTy. AHani3 HamipiB (Intent analysis - IA) - ue anropuTm, KM BU3HaA4Ya€e Hamip KopucTyBada 3
dpasn YN pedeHHs.

[na posnisHaBaHHs CyTHOCTEMW Ta HamipiB MoxHa Bukopuctatm LUIS - Language
Understanding Intelligent Service. Ha cepsici MoXHa CTBOpUTM [0OOATOK, | HATPEHyBaTN anropuTm
po3ni3HaBaTy Hamipu kopucTtyBada. [ina noyaTtky pobotn Tpeba BM3HauUMTH “Hamipn” kopucTyBaya,
AKi BiH MOXe MaTu, BUKopuUcToBytoum 60Ta. Hanpuknag, Hamip “npmeiTaHHa”, abo Hamip
“nepernaHytn ToBapwu”. Jani Tpeba cTBOpUTU JOAATOK Ha nopTani, Ta BHECTU BCi 0OpaHi Hamipu
(Intents). Onsa Toro, abn cuctema 3mMorna CniBCTaBUTW BBI4 KOpPUCTyBaya 3 HaMipOM 3i CMICKY,
Tpeba BusHaumTK utterances - npuknagu dpas, Wo igeHTUdIKyloTe Hamip. [Ona Hamipy
“‘npuBiTaHHa” TakuMmun € dpasn Tuny “npueit’, “0obpun geHv”, “‘gobporo padky”, “BiTaw” i T. A.
3aranom Ha KOXHuI Hamip Mae 6yTn He MeHLWe M'aTu Npuknaais gpas.

Hani Tpeba noTpeHyBaTU Mepexy po3ni3aHaBaTy BU3HA4YeHi Hamipn. 3pobuTtn ue MoxHa
npamo Ha nopTtani. NoTiM MOXHa noTecTyBaTM TOYHICTb CMIBCTABNEHHA TECTOBMX [aHUX 3
Hamipamu, nepeHanawTyBaTn CMCTEMY Y pasi NnoTpebu Ta nepeByYnTH Ii.

3a 3amoByyBaHHAM LUIS ctBoptoe Hamip “None” - ans dpas, ski BiH He 3Mir BigHeCTn Ao
XogHoro 3 Hamipis, i nig 4ac obpobku Bignosigi NopTany BM MOXETe BuAaBaTM KOPUCTyBady
MoBIJOMMNEHHA MNpPO Te, WO He 3po3yMinu noro, i nonpocutn nepedpasysatyu, abo X
3anpornoHyBaTh AOBIAKY MO MOXMIMBOCTAX Baworo 6oTa.

MepeBarn cepsicy € gosoni oyeBnaHuMmn - Bu maete NLP-cepsic “3 kopobku”, i moxeTe
KOpUCTYBaTUCS HMM He Marum XogHMX 3HaHb Yy data science. e ogHuMm nntocom € npocTta
iHTerpauia 3 Bot Framework (onucaHo Huxkye).

3 HeponikiB ANA YKpaAiHCbKOrO KOpPUCTyBaya MOXHa BUAINUTU BIiACYTHICTb NIATPUMKK
ykpaiHcbkol MoBM (i pociicbkol Tex). [Ansa Toro, abu iHTerpyBatn LUIS 3 ykpaiHomoBHUM 60TOM
MoxHa abo cnpobyeBaTtu HaTtpeHyBaTh LUIS ykpaiHcbKkoto (cnpautoe Ha piBHi pattern matching), abo
BMKOPUCTATK NPOMIDKHUI cepBic nepeknagada (wo tex He € 100% Boanoto igeeto - AKWOo noanHa
3pobuna NoMunKy B CroBi, CepBiC HenpaBWbHO NOro nepeknaae, i LUIS HeBipHO Bignpautoe).

HaunnpocTiwwni BapiaHT iHTerpauii - BukopuctaHHsa LuisDialog. 3HanTu noro MoxHa y nakeTi
Microsoft.Bot.Builder.Luis. [llicna BcTaHOBNEHHA MakeTy 3'ABMASETbLCS MOXIUBICTb CTBOPHOBATU
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pianor LUIS sk 3BnyanHui gianor, i BUKOpUCTOBYBaTM MeToan poboTu 3i 3BMYAMHMM Aianorom.
Ona uboro Tpeba HacnigyBatu LuisDialog, a B atpmnbyTi Bkasatu |d gogaTtky Ta KN4 Nignmcku
(moxxHa 3HanmTu Ha nopTtani). KoxeH MeToa uboro Aianory, MOoMideHun aTpubytom Tuny
[Luisintent("Greeting")] cnpauboByBaTMME aBTOMAaTMYHO, SKWO MOpTan MOBEPHYB BigNoOBiAb 3
Taknm 3HaveHHAM TopScoringlntent. Takuin cnoci® 3py4HMiA Ta NPOCTMI 3 TOYKM 30pYy PO3pOOHMKa,
arne Noro BaXKKO KacTOMi3yBaTW, OCKiSfIbKW Adianor cnpauboBYeE NuLle Ha KOHKPETHUIA HaMip.

IHwwu cnoci® Bukopuctatn LUIS - yepes noro REST API. Llei cnocié He obmexye B
TEeXHOIOrisX, OCKiNbKM He notpebye BukopucTaHHa Bot Framework, a Takox [ossonse 3pobutu
apxiTektypy 60Ta GinbLU rHy4YKO - HanpukKnaz, 3acToCOBYBaTK aHanisaTtop Tiflbku B cneumdidHmx
MeTogax gianory.

Text Analytics APl - ue peanisauig komnaHieto Microsoft piweHHs Ana po3anisHaBaHHS
noyyTTiB 3 TekcTy. Llei cepBic € 4acTMHOW XMapHOi nnaTtgopmu Azure. BiH iHTerpyetbca 3
popatkom 3a gonomoroto REST API, i gae taky iHbopmauito, ik MO3UTUBHUM\HEraTUBHUIN HACTPIN
(HaMNo3nTMBHIWKWI = 1), MOBa NOBILOMIIEHHS Ta KtO4OBi hpasw.

Text Analytics nobpe nigxoauTe AnNA BMNAgkKiB, Konwu, Hanpuknag, Tpeba AgisHatuca y
KnieHTa, 4n cnogobanacst MoOMy MOro OCTaHHsSI MOKYMKa y MarasuHi - i SKLWO Woro BignoBsigb mae
NO3UTUBHUIA HACTPIN, TO HEMAE NOTpebun BUKOPMCTOBYBATM NOCIYrM onepatopa NigTPMMKY, a SKLWO
HeraTMBHWA - € CEHC NEepeMKHYTM PO3MOBY Ha onepaTopa, wWob BiH Mir 3'acyBaTn, B YoMy
npobnema, Ta BMpIWKTK ii. Kno4yoBi crioBa MoXHa BUKOpPUCTATU AN aHanidy Hambinbll YacTux
TeM ANS 3BEPHEHb.

Nlitepatypa:
1. Jurafsky, D., Martin, J. H. (2017). Speech and Language Processing (3rd ed. draft).
2. 18. Alzahrani, H. (2016). Artificial Intelligence and Customer Communication.

Global Journal of Computer Science and Technology, 16(1).
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NMPOBJIEMW BE3MEKWN TEXHONOT I INTERNET OF EVERYTHING (loE)

OcHoBHa UiHHiCTb TexHornorii I0E gaHi, Wwo 36mpatoTbes 3 yCix iHTenekTyanbHUX NpucTpoiB
Ta HanpaengawTbcsa Ans 06pobkn 3a gonomoroto TexHonorii Big Data, wo gossonse npus’szaTtn
BCi OO'eKTM OO0 KOHKPETHMX KOPWUCTYBauiB, i [dae MOXIMBICTb A0OBUTUCS MaKCUManbHOI
nepcoHanisauii pilleHb i onepaTMBHOIO YCyHeHHs npobnem kopuctyBadiB. CydacHi TexHonorii
00p0obKM OaHUX He 3aBXOM rapaHTylTb KOHTPOMb 3 BOKY KOPUCTyBayiB, YaCTKOBO Mepexonsun y
Bnagy onepartopiB cepsiciB. Came TOMy BaXnvMBOK BUMOrol A0 cuctem |oE € 36epexeHHs
NpMBaTHOCTI KOpUCTyBadiB. 3axuct TexHonorii IoE y uinoMy noBuHEH onupaTuca Ha HaginHy
ayTeHTudiKaLito, THYy4YKi Ta KOHTPONbOBaHiI KOPUCTYBayYeM NPUBINED SOCTyny A0 0b4MCcroBanbHUX
pecypcis, wugpyBaHHsa AaHux. MexaHiam KepyBaHHA nMpuBinesaMu JofaTtkiB € B MOBINbHUX
onepauinHnx cuctemax, Takmx €k Android, 10S i Windows Phone, ogHak BiH He
CcTaH4apTU30BaHWI, 3anexuTb Big onepauiiHOi CUCTEMW, HaJarun KOpUCTyBayaM 30BCIM Pi3Hi
MOXIMBOCTI, WO NpMBOAUTL A0 MOMWIOK i POCTy pu3nKy atak. HeobxigHo nposecTu npouec
cTaHdapTusauii MexaHi3miB KepyBaHHS Pi3HUMK NPUCTPOAMM i MpUBINEeAMU O0CTyny OO HWUX MO
Mogeni, ka 3apas iCHye Yy BUPOOHUKIB MOBiNbHUX onepauiHux cuctem. MNigknoyeHi oo IHTepHeTy
NPUCTPOI, BCTAHOBMEHI Ha pidHMX 00'ekTax, TakmMx sik aBTOMOGini, NnobyToBa TEXHika Ta irpaLuku,
MOXYTb BYTWU BUKOPUCTAHI AN HE3aKOHHOIO CMNOCTEPEXEHHS, LO3BOMSAYN 3M0YMHUAM HE TiNbKu
MacuBHO CTEXUTM 3a IX XXepTBaMW Ta aKTMBHO BTOpPraTUcsa B iIX OCOBUCTE XUTTH, odepXKyBaTtu
HaGarato Oinbwe iHdopmauii npo ocoby. lNpuunHa B TOMY, WO Garato 3 MIgKMHYEHUX OO
IHTEpHETY nNpuUCTPOIB, BCTaHOBMEHi B oOO’ektax, ki MOXyTb OyTM OUCTaAHUINHO KepoBaHWMWU.
BuwiesragaHi 3arpo3v KOHMIAEHUINHOCTI 4EMOHCTPYHOTb HEOOXIOHICTb BpEerynoBaHHS TEXHOSOrIl
loE. 3meHwyloun pusMkKM  NoB’A3aHi 3 NpUBATHICTIO, MM  O03BONMMO  TexHosoril  IoE
po36ynoByBaTUCA B HAMPSIMKY, LLIO 4O3BONUTbL MNOMINWATK Pi3HI aCNEKTU XUTTS No4eNn.
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THREATS TO IOT DEVICES

There are more than 6 billion "smart" devices in the world today. Such a number of
potentially vulnerable gadgets did not go unnoticed by hackers. Every year the number of
malicious software is growing at an exponential progression.

Given the efficiency and economic benefits of I0T technology, I0T devices are developed
widely and rapidly across the nation. loT applications are popular worldwide with the term “smart”
such as smart home, smart watch, and smart city.

In October of 2016, the largest DDoS attack ever was launched on service provider Dyn
using an loT botnet. This lead to huge portions of the internet going down, including Twitter, the
Guardian, Netflix, Reddit, and CNN.

This 10T botnet was made possible by malware called Mirai. Once infected with Mirai,
computers continually search the internet for vulnerable I0T devices and then use known default
usernames and passwords to login, infecting them with malware. These devices were things like
digital cameras and DVR players.

The presence in the home network of a poorly configured or vulnerable IOT device may
have unfortunate consequences. an attacker who has access to an 0T device can spy on its
owner for the purpose of subsequent blackmail. In the end (and this is by no means the worst
scenario), an infected device can simply be broken.
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Fig.1. The growth in the number of malware samples for "smart" devices

Department of Software Systems and Technologies (PST) of the Taras Shevchenko Kyiv National University



70

Mon Tue Wed Thu Fri Sat sun

Fig.2. Distribution of attacks by days of the week (Kaspersky Lab research)

The increase in the number of malicious programs for Internet of Things and related
incidents demonstrates how serious the security problem of smart devices is. High competition in
the market of DDoS-attacks pushes the attackers to search for new resources that would help
them to arrange more and more powerful attacks. Such resources can be "smart" devices, the
number of which is estimated in billions now, and by 2020, analysts of various companies forecast
growth in the range of 20 to 50 billion devices.

To protect your devices from infection, you must follow the following rules:

1. If this is not required to use the device, do not access it from the external network;

2. Disconnect all network services that you do not need to use the device.

3. If the device has a standard or universal password that cannot be changed, or a
predefined account that cannot be deactivated, disable the network services in which they are
used, or close the network access to them from the outside.

4. Before using, change the default password by setting a new one, resistant to direct bust.

5. Regularly update the firmware of the device to the latest version (if you have such
updates).

Compliance with these simple guidelines will help prevent most of the attacks directed at
the 10T devices.

NITEPATYPA

1. https://securelist.ru

2. “Internet of Things (loT): Taxonomy of security attacks” - Mukrimah Nawir, Amiza Amir,
Naimah Yaakob

3. https://www.iotforall.com/5-worst-iot-hacking-vulnerabilities/

MSTIoE 2018-3: 3-rd East European Conference on Mathematical Foundations and Software Technology of Internet of Everything - 16-18.04.2018, Kyiv, Ukraine



71

'olha M. Suprun
Candidate of physical-mathematical sciences,
associate professor of software systems and technologies department

! Denys M. Solovii
4-th course bachelor student, Information technology faculty

'Taras Shevchenko National University of Kyiv, Kyiv
IMAGE ENCRYPTION ALGORITHMS BASED ON DYNAMIC CHAOS

Widespread information technologies in all spheres of human activity contributes to the
emergence of new challenges related to ensuring the necessary degree of data protection.
However, if the security of messages and text is somehow provided, then the theme of the security
of the multimedia is partly or completely ignored for some reason. Protection of this multimedia
data (audio/speech, image, and video) becomes one of the major security concerns, because
millions of Internet users worldwide, daily violate digital rights, by downloading multimedia content
illegally from the Internet. The image protection is very important, as the image transmission
covers the highest percentage of the multimedia data. [1]

Classic ciphers such as DES, AES, and RSA are best suited for text and binary encryption
but show weakness when encrypting multimedia programs for the following reasons.

- Multimedia data are very large-sized and bulky.

- In digital images, neighboring pixels often have similar grey-scale values and strong
correlations or image blocks have similar patterns, while for video data, consecutive frames are
similar and only few pixels would differ from frame to frame.

- For many real-life multimedia applications it is important to have very fast and easy
encryption.

A new approach, that is used in encrypting images, is the use of the phenomenon of
dynamic chaos. The possibility of using chaotic signals for the transmission of information was first
demonstrated in 1993. After that, chaotic communication systems became the object of close
study. Interest in chaotic communication systems is associated with the good properties of signals,
that are generated by chaotic systems, in terms of developing secure communication systems and
multiple access systems. In the case of secure communication systems, it is possible to use
uncorrelated and unpredictable chaotic signals for constructing coding algorithms. [2]

Chaotic dynamical systems are ubiquitous in nature (such as tornado, stock market,
population growth in ecology, turbulence and weather) and laboratory (electrical circuits, lasers,
chemical reactions, fluid dynamics and mechanical systems). Poincare studied chaos first in 19th
century. The “Butterfly Effect” was revealed by the father of chaos Edward Lorenz in 1963. In 1975,
Li and Yorke published the paper “Period three implies chaos”. Thanks to the research of these
and many other scientists, we are able to use chaotic algorithms in our calculations. [3-4]

Similarities and differences between chaos and cryptography are shown in Table 1

Table 1[1]
Chaotic systems Cryptographic algorithms
Phase space: set of real numbers Phase space: finite set of integers
Iterations Rounds
Parameters Key
Sensitivity to initial conditions /control Diffusion with a small change in the Plain Text /
parameters Key
Mixing Diffusion with a small change in one PT-block of
the whole PT
Ergodicity Confusion
Deterministic dynamics Deterministic pseudo-randomness
Structure Complexity Algorithm (attack) complexity
Analytic methods Algebraic methods

Some of the many existing algorithms for encrypting images based on dynamic chaos are
described below:
- “A Novel Color Image Encryption Algorithm Based on Chaotic Maps” - an algorithm based
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on Chen and Lorenz systems with the key space of about 10*%°, was proposed by HuibinLu. In this
algorithm, first image information is integrated into the Lorenz map, and then it is mixed into the
Chen map via the Lorenz map.

- “A Novel Color Image Cryptosystem Using Chaotic Cat and Chebyshev Map” - Jianjiang
CU suggested a chaotic color image encryption method using Arnold-Cat and Chebyshev Maps
with a key space of 2%

- “New Approach for Fast Color Image Encryption Using Chaotic Map” — was proposed by
Kamlesh Gupta

- “An Inter-Component Pixels Permutation Based Color Image Encryption Using
Hyperchaos“— was proposed by Musheer Ahmad

- “A Proposed Permutation Scheme Based On 3-D Chaotic System for Encrypting the
Colored Images” — proposed by Osama M. Abu Zaid

- “An Improved Image Encryption Scheme Using Chaotic Logistic Maps” — was proposed by
Ravindra K. Purwar.

Chaos based algorithms provide a good combination of speed, complexity, high security,
reasonable computational overheads and computational power. Because of these facts they are
very popular in image ecryption processes
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DELAYS PROBLEMS IN MEDICAL NANONETWORKS

The advances of current medicine in sphere of patient’s health monitoring in real-time mode
are integrally related to recent achievements in sphere of telecommunication, in particular to
development of Internet of things [1]. Different solutions in sphere of self-organized networks and
body area networks (BANs) allow integrating separate applications into one and provide the
possibility of complex evaluation of a significant number of dynamic medical-biological parameters
of functioning of a macro organism. However, these applications are still facing limits in sphere of
unfolding and cannot perform operations or collect data inside a human body.

A new telecommunication paradigm Nanonetworks will allow expanding the limits of
possibilities of medical applications. Nanonetwork technologies allow developing medical
applications of a new level. Even today huge steps are being taken towards the development and
implementation of this concept: models of sensor nanonetworks on textile basis were developed,
not yet manufactured samples of nanomachines, which can perform various tasks inside a
biological object: deliver drugs, collection of bioptates of tissues and biological fluids, perform in
vivo monitoring and other, were created.

All these applications on modern level of technology development have relatively simple
structure. The next step aimed at implementation of a paradigm of Nanonetworks shall be
development and implementation of more sophisticated and complex solutions that will merge
separate nanosolutions into a unified system and provide the possibility of centralized control [2].

The main parameters characterizing transfer of data in communication networks include
delay, jitter and packet losses. Requirements to these parameters are defined by applications. To
operate correctly, certain applications need to be provided with especially good parameters of
network transfer. As classic examples of such applications can be named telephone connection,
dynamic online games and video conferences. As nanonetworks develop, the list of applications
keeps increasing. First of all, these are real-time medical applications. Some medical applications
using nanonetworks allow detecting negative events or their predictors (markers) with the help of
nanosensors, which are located in a living macro organism (inside it or at contact), and influence
the processes within the organism with the help of nanoactuators [2].

Big delays will prevent correct operation of applications, which may lead to detrimental
effects, at occurrence of a negative event. By analyzing such events, we will be able to define
requirements to delays. At occurrence of a negative event in an organism, it is important to take
measures as soon as possible, thus preventing the development of irreversible changes, as shown
on Figure 1.

Calculating and
preparing impact

Reaction time (Lescson)

time
Fig.1 Reaction to the negative event in organism

Department of Software Systems and Technologies (PST) of the Taras Shevchenko Kyiv National University



74

Different technologies are used to reduce delays. Electromagnetic communication in
nanonetworks is most similar to ordinary telecommunication systems. Electromagnetic
communications involve the use of electromagnetic waves to transmit messages, one of the most
promising directions in this field is the use of THz frequency range. Taking into account the high
rate of propagation of electromagnetic waves, it is possible to assert with confidence that the
network delay in data transmission using this technology is so small that it can be ignored.
Nanomachines using THz electromagnetic wave range can theoretically have a sufficiently small
size that they can be inserted into the body by injection.

However, there is one major drawback of electromagnetic waves in the terahertz range —
high losses in the tissues and body fluids of microorganism. When the signal propagates several
millimeters, thelossesin blood are about 120 dB, inskin — about 90 dB and in fat — about 70 dB [3].
In this connection, the usage of repeaters is requiredfor communication with nanodevices, remote
from the gateway to a distance for a couple of millimeters.

One alternative method of communication in nanonetworks is the use of ultrasound — there
are two main roles of ultrasound in nanonetworks medical facilities. In the first case, the ultrasound
is a factor, activating the work nanonetworks structures or as a technology, by which sensors
perform echographic diagnosis of various organs of the patient [4] (However, the diagnosis of the
organs and systems of the body by means of ultrasound is facing a certain complexity — reduction
in the ability of penetrating waves in the air, which requires a specific static position sensor (s) in
contact with the surface of the body and / or the use of special materials that enhance the
penetration of waves.) For this kind of manipulation, prolonged exposure of ultrasound waves to
nanonetworks device (about 30 seconds) is required. Another area of use of ultrasound is the
transfer of information through short duration pulses. Use of short duration pulses enables to
reduce reflection and scattering effects, as well as to reduce the impact of any harmful thermal and
mechanical effects. Today, this technology is the most complete, for it has already been developed
and the models of the physical and data link (MAC) level are described. Maximum range of signal
propagation depends on the frequency and varies from a few millimeters to a few centimeters,
which can be considered as an ultrasonic communication technology conditionally suitable for data
transmission between the gateway and nanodevices.

The analysis makes it possible to understand how to determine the maximum network
delay value, at which it is possible to ensure the effective operation of a particular medical
application, as well as gives an idea of what the basic components will shape retention. To achieve
the minimum network delay, it is necessary to:

. Ensure the highest priority on the Internet for real-time medical application’s traffic.
. Minimize the distance between the gateway and nanodevices.

. Use electromagnetic communications for communication on nanoscale level.

. Use gateway mode "without message processing from the sensors"

The findings can be useful in the development of medical nanonetworks real-time
applications.
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CaBumH [.10.

CmydeHm 4 Kypcy

kaghedpa lNpoepamHux cucmem i mexHosiogit

®akynbmem iHopmayiliHUX mexHosnoait

Kuiscbkuti HauioHanbHUl yHieepcumem imeHi Tapaca LllegyeHka
m. Kuis, YkpaiHa

OCHOBMW BE3IMNEKU loT

IHTepHeT peden (loT) npencraense BenuyesHi MOXNMBOCTI Ans 6GisHecy Ta cnoxwusadis,
0cobnMBO y cdepi OXOPOHU 340POB’A, CKIagyBaHHA, TPAaHCNOPTYBaHHA Ta noricTuki. OKpiM Lboro
LUMPOKOrO PO3MNOBCIOAXKEHHS, PO3POOHUKN CTUKAKOTLCA 3 HOBUMKM nNpobnemamu y Tomy, wob GyTu
BMNEBHEHUMU, WO gogatkun loT € gocTaTHbO HaZIMHMMM, OCKINIbKM Ui 4oAaTKM 00pobnsATb BENUKY
KiNbKiCTb KOHpigeHUinHnX gaHmx. barato nopyweHb 6e3nekun Bxe 6ynun sHangeHi y nporpamax loT,
TOMY pO3pOGHUKM MNOBWHHI 30CcepeanTu yBary Ha nobyaosi 6e3neku npu po3pobui goaaTkis loT.

PiweHHs loT BkmoyaloTb B cebe CcknagHy Mepexy PO3yMHUX MPUCTPOIB, TakMx $K
aBTomobini, mawwuHn, Oygieni abo noOyToBi npunagwn, BOYAOBaHI B €NEKTPOHIKY, NporpamHe
3abe3neyeHHs, JaTymMkn Ta MepeXeBi MiAKMOYEHHs, AKi O3BONSATb UMM «pedam» 36upatu Ta
obmiHoBaTUCs gaHumMmn. «Pedi» B IHTEpHETI peyen 403BONATL PO3POOHMKAM HagaBaT LUMPOKAI
CMEKTP HOBUX MOCHYr Ha OCHOBI UMX (Pi3MYHMX MPUCTPOIB, LLO 3B’'si3aHi 3 «xmapamuy». OcKinbku
poaatkn loT 36upatoTb Bce Binblue i Ginblie npuBaTHMX AaHKX, i 4O3BONAOTL AOCTYN A0 Pi3HUX
GYHKUIN ynpaBniHHS UMMN gaHuMK Yepes |HTepHeT, 6e3neka cTae ronoBHO npobnemoto. Takum
YmHOM, nporpama loT noBuHHa:

e 3anobiraTm NPOHNKHEHHIO y CUCTEMY
KoxeH piBeHb nporpamu loT NOBUHEH 3diNcHiOBaTM edeKkTUBHI 3anobikHi 3axogu, wob He
nponyckaTn xakepiB. Hanpuknag, noTpibHO cTBOpOBaTK OKpeMi 6e3neyHi 38’3k KOMYHiKaLii Mixk
KOXXHUM NPUCTPOEM | «XMapOoLo».

o [liaTpymKa NOCTIMHOrO MOHITOPUHTY
HaBiTb HamnKpalle 3axuLLeHi cMCTeEMM BCe e MatTb 6arato BpasnueocTten. Kpim Toro, HambinbLu
3axuLLeHe pilleHHs CbOrodHi (K anapaTHe, Tak i nporpamHe) moxe OyTu HegocTaTHIM Ang
3anobiraHHa atak y MmanbytHbomy. ToMy NOTPiIGHO JOMNOBHIOBATU 3axoau G6esnekn 6esnepepBHUM
KOHTpOMeM i MOCTIMHOK MoAepHi3aLieo cucTeMn Ansa 3axXmcTy Bif OCTaHHIX (oopM Hanagy.

e llBnake pearyBaHHs
AKWO BCe X TakM BUHUKAE NOPYLUEHHA, 30UTOK NoBWHEH ByTW 3BeAEHO OO0 MiHIMyMYy i cuctema
NMOBMHHA BiAHOBUTUCH SIKOMOra LUBUALLE.

1. Security in the Internet of Things by Harald Bauer, Ondrej Burkacky, and Christian
Knochenhauer

2. Best practices for IoT security by Dean Hamilton

IoT Security Guidelines: Device Life Cycle Overview by Steven Hsu

4. https://www.ericsson.com/en/white-papers/iot-security-protecting-the-networked-
society/white-paper-iot-security-protecting-the-networked-society

5. https://www.microsoft.com/en-us/internet-of-things/security

w

Department of Software Systems and Technologies (PST) of the Taras Shevchenko Kyiv National University


https://www.ericsson.com/en/white-papers/iot-security-protecting-the-networked-society/white-paper-iot-security-protecting-the-networked-society
https://www.ericsson.com/en/white-papers/iot-security-protecting-the-networked-society/white-paper-iot-security-protecting-the-networked-society
https://www.microsoft.com/en-us/internet-of-things/security

