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OnucaHo CTPyKTypy, OCOOJIMBOCTI Ta NMPUHUHMNHM MOOYA0OBH XMAPHUX O0YHCJIEHb HA
OCHORBI TaKUX MojeJIeil, sik: Saas — nporpaMHe 3a0e3nevyeHHs AK mociayra, Paas — nuiargopma
sk mocayra, | aas — ingpacTpykrypa sik mocayra. 3anponoHoBaHo ONPalbOBYBATH CUTHAJIH 32
J0NIOMOT0K0 MAJIOXBHJILOBOTO (BeiiBJIeT) MepPeTBOPEHHSI HA OCHOBI XMapHUX 004MCJIEHD.

Karwouosi ciioBa: Saas, Paas, | aas, MmajioXBU/Ib0Be epeTBOPEHHSI.

The article describes the structure, characteristics and principles of cloud computing
based models such as: Saas — Software as a Service, Paas - platform as a service, laas -
infrastructure as a service. It was proposed to use processing of signals using wavelet
transfor m based on cloud computing.

Key words: Saas, Paas, | aas, wavelet transform.

Beryn

JUis  yCHmiIIHOrO MPOBEACHHS CKIATHMX MAaTEeMAaTHYHMX OOYHMCIICHb, sSKi BHUKOPHUCTOBYIOTHCS B
mpolieci 00poOKH CUTHAIIB y CydacHUX iH()OpMAIliHHUX CUCTEMaXx, MOTY)KHOCTEH OIHOro abo IEKiIbKOX
KOMIT I0TepiB, 3BHYaiHO, HeAocTaTHBO. IIIMpokWi crekTp iCHYIOYMX 3ajad ONpAIlOBAHHS CHUTHANIB
BHMarae 00’ EMHOTO Cy4acCHOI'O IIPOrpaMHOro Ta anapaTHOro 3a0e3MeueHHs, a TAKOXK 3HAYHUX (hIHAHCOBUX
3aTtpaT. 3 OIJIsiAy Ha 1€ JJIs PO3B’sA3aHHS IMOCTABJCHHMX 3ajad JOIIPHO BHKOPUCTOBYBATH BXKE BiIOMI
po3po0JIeHI CydyacHI TEXHOJIOTii, 30KpeMa TaK 3BaHI XMapHi TeXHoyorii. Jlo XMapHHX TEXHOJIOriH
(aurm. “cloud technology”) nanexarts Taki TexHoOJOTii 0OpOOKH HaHUX, B SKUX KOMIT FOTEpHI pecypcH i
MOTYXXHOCT1 HAJal0ThCSl KOPUCTYBAUEBi SIK IHTEPHET-CEPBIC, TOOTO poOOUMI MalIaHUNK Ha BiIIAICHOMY
ceprepi. JlociBHuii mepekian ciosa “cloud’” — “xmapa”, ofHaK 1€ CIIOBO MEPEKTaAEThCs K “ PO3CISHMIA,
posnozinenuii”. Toxk XMapHi TEXHOJIOTI € “ pO3MOALIEHUMH TEXHOJIOTIAMHU”, TOOTO ONPAIIOBYIOTh JIaHi He
Ha OJIHOMY CTaI[lOHAPHOMY KOMIT I0TEpi, a PO3MOALISIIOTEH iX 10 KOMIT I0Tepax, sAKi mia eaHani 1o |nternet.
OT1xe, XMapHi 00YMCIIEHHS — [1¢ HOBUH MIAX1A 0 OpraHizallii 00uHCIIIOBaJIBHOrO MPOIIECY, 110 nepeadadae
pO3MOiieHy BimalieHy oOpoOKy Ta 30epiraHHs JaHHX. 3pO3yMLIO, IO Ui MEPEeCiYHOro KOpUCTyBaya
XMapHI TEXHOJIOril HE 3aBXIU € YMMOCh OCOOJIMBO HEOOXIAHHMM, OJHAK JJisi 00 €eMHHUX HAyKOBHUX Ta
MPUKIATHUX JOCTIHDKCHb XMapHI TEXHOJOrii MarTh BaXKJIMBE 3HAYCHHS, BIAMOBIAHO HANPSMKIB IX
3aCTOCYBaHHSI MOKe OyTH Oe3lid, 0 SKAX HacaMmIiepe]] HajlexaTh MOJaHHs 0araTOBUMIPHHUX CHTHAJIB Y
PI3HUX 00JIACTAX MEPETBOPEHHS, IX MOAAJIbINA KOMIIPECisS, a TaKOK BUKOHAHHS YCSIKHUX ONTHMI3aI[ifiHUX
aMropuT™MiB 1 T.JO. 3 ONNIAQY Ha II€ IEBHE 3alliKaBJICHHS, Yy CIOKWBAa4iB BUKIHKAE MOXIIHUBICTH
OIPAIIOBAHHS CUTHAIIIB 3 JIOTIOMOTOF0 XMapHUX TEXHOJIOTIH.

1. CTpyKTypa XMapHHX 004YHCJIeHb
VY3aranpHeHa CTPYKTypa XMapHHX OOYHMCICHb OCHOBaHa Ha (OpMyBaHHI TaKHMX HEOOXITHHX
CKJIaJIOBUX, & CaMe. XMapHOro MpoBaiizepa, XMapHOro Opokepa, XMapHOr0 oreparopa 3B’ sI3Ky, XMapHOT0O
ay/ZiuTopa Ta XMapHoro npoaiiaepa (puc. 1).
XMapHuii npoBaiiiep MOBUHEH 3a0e3MeuyBaTy pO3TOPTaHHS CEPBICiB, IX OpKeCTpallilo, CepBiCHUI
MEHEKMEHT Ta Oe3IeKy.



VY nporieci pozeopmanns cepsicie XMapHa cucteMa MOXKe (DYHKIIIOHYBAaTH B OJHIH 3 YOTHPHOX MOJCIICH.
Tpusamna xmapa (private cloud) 3abesneuye iHbpacTpyKTypy A7 00CITyTOBYBaHHS OIHIET OPraHizaIlii i MoyKe
YIIPABJIATUCS CaMOI0 OpraHizaiier0 abo TPEThOI CTOPOHOK, IPU IIBOMY MOXKE ICHYBaTH Ha OOl SIK
CIO)KMBaya, TaK 1 30BHIMIHBOrO MpoBaiinepa. Cnintbha xmapa — 1€ HPPACTPYKTypa, 110 BUKOPUCTOBYETHCS
CIUIBHO KUTbKOMAa OpraHi3allisMd Ta MATPUMYE OOMEKEHE CITIBTOBAPHUCTBO 1 MOAUISE 3arajibHi MPUHIIUIIM.
Taka xMapHa iH(PACTPyKTypa MOXKE YIPABJIATHCS CAMHMM OpraHi3amisMu ab0 TPEThOI CTOPOHON 1 MOXE
OyTH po3TamroBaHa Ha OOl SK CIIOKHMBada, TaK i 30BHIIIHBOTO TpoBaiimepa. Ilybriuna (siokpuma) xmapa
3a0e3rneuye 3arajbHOJOCTYIHY IH(PAacTpyKTYypy a00 IOCTYNHY IS BEIMKOrO YKCNIA CIIOKHBAYiB, sKi HE
OB’ sI3aHI 3araJibHUMHU IHTEpecaMu, ajle, HaNpuKIajd, HalekaTh 10 OiaHiel oOmacti misuibHOCTI. Taka
iH(ppacTpyKTypa iCHyE MEpEeBaKHO B OpraHizallisx, 10 MPOJaloTh BIANOBIAHI XMapHi MOCIyrd ab0 HAJAIOTh
XMapHi cepBicH. I i6puoHa xmapa € KOMITO3MITIEIO TBOX 1 OimbIie XMap (IPUBATHUX, CIUTEHUX a00 MyOIivHMX),
0 3aJIMIIAIOTECS YHIKAIBHUMH 3a CYTTIO, ajie 00 €HAHMMH pPa30oM CTaHJAPTHUMH TEXHOJOIISMH, IO
3a0e31euyI0Th, HAITPUKIIA, TAKETHE NIepeIaBaHHs JaHUX MDK XMapaMu.

Saas - IIporpamue zabeimesenns AK NOCTyTa |
XmapHHl CHOXKHBAY — [Paas - [Latdopsa sx nocayra |

Iaas - IndpacTpyKTypa K mOCIyTa |

CepricHe mocepeTHANTED |

Xmapuanii 6poxep — O6'cxnanns cepsicie |

ApbiTpax cepeicie |

EnexTpoHHA NOCTABKA |

HocTaeka

PiiETHa JOCTABKA ‘

XMAapHHH ONepaTop IB'MIKY

Mobitnui ToaKE JoCTYIY ‘

PizEaHi TOTKE JOCTYIY |

Po3ropranena cepeicie |

Xmapuuii npopaiinep Opxkecrpanin cepeicin |

Cepgic - MeHeEMEeHT |

XMapHu# ayguTOp AynmT 36epiranns NpEBRATHOCTI |

Beamexa

AyNET NpOXYKTHEHOCTI

Puc. 1. V3azaronena cmpykmypa xmapnux oouuciens

Opkecmpauin cepegicie Tiependayae MOXKIUBICTh IPOBEICHHS CHCTEMaTH3allii, KOOpAWHAII Ta
YIPaBIiHHSA XMapHOW 1H(PPACTPYKTYpOlo, sika NMpH3HAueHa JJisi HaJaHHs PI3HUX XMapHHUX IOCIYT, IO
3a0e3MeuyIoTh y3ro/pKeHHs pisHux IT-BuMor. Y3arajabHeHe XMapHE CEPEIOBHILE MICTHTh TPH KOHIICNITYaJIbHI
PIBHI: piBEHb CEPBICY, 110 BU3HAYAE 0a30Bi CEPBICH, K1 HAAIOTHCS XMapHUM IPOBaiiiepoM; piBeHb a0CTpaKIil
1 KOHTPOJIFO PECypCiB, 110 BHU3HAYAE €IEMEHTH MPOrPaMHOr0 3a0e3MeUeHHs, Taki SK TilepBi3op, BIpTyasbHI
CEpeNOBHINA JAHUX 1 MIATPUMYE MPOrpaMHi KOMITOHEHTH, SIKI BUKOPHCTOBYIOTBHCS JJIS peajizalii XMapHOI
iH}pacTpyKTypH, MOBEPX AKOI MOXKEe OyTH BCTAHOBJICHHH XMapHHU CEPBIC, piBeHb (DI3MUYHUX peCcypciB, IO
MICTUTb KOMII' FOTEpPHE 00JIaJHaHHSI 1 IHKEeHEepHY 1H(PaCcTPyKTYypy.

Cepegic-meneodrncmenm BKIIOUAE YCI TIOB’ A3aHI 13 cepBicoM (PpyHKIIIT, HEOOXiIHI Ui yIpaBIiHHS Ta
(yHKIIIOHYBaHHS CEPBiCiB, SIKI HEOOXiAHI a00 MPOIOHOBaHI XMAapPHUM CIIOXKHBa4YaM. XMapHHUU MpoBaiiiep
BHKOHYE I1i (QYHKIT IS MATPUMAHHS YIPABIIHHSA XMapHUMH CepBicamMu 1 3a0e3ledye MmiATpUMaHHS
0i3Hecy, KoH(DIryparlito i MOpTaTUBHICTb.



3abe3mneueHHsT Oe3nexku TpoBaizepoM rependavyae ayTeHTUGIKAIIO 1 aBTOPH3AII0 XMapHHUX
CIIOXKMBaYiB 3 BHKOPHUCTAHHSM IMOIEPENIHBO CTBOPEHOro MaHjaata pgoctymy. OJHOYAacHO ITOBHHHA
3a0e3nevuyBaTiCh KOH(DIACHIIIHICTh, BHSABICHHS 1 MOHITOPHHT BIPTYaJIbHUX pECypCiB, MOHITOPHHT
(YHKIIOHYBaHHS XMapy Ta TeHepallisi 3BiTiB MpO MPOAYKTHBHICTh. KpiM TOro, xmMapHmii mpoBaiiaep mae
3a0e3revyBaTH MOHITOPHHT Oe3Mekn Ta 0OpOOKY IHIIMJCHTIB, a TAKOX YIPABIIHHS MOJIITUKOIO OE3TEeKH.

XMapHuii Opokep 3a0e3redye BUKOHAHHS  YIPABNIHCHKUX  (QYHKIIH BUKOPHCTaHHSM,
MPONYKTUBHICTIO Ta HAJaHHSAM XMapHHUX IIOCIYr, a TaKOX BCTAHOBIIOE BITHOCHHUA MDK XMapHHUMH
nmpoBaiiiepaMu 1 XMapHUMH CIIOKMBa4aMHU. BHpomoBk €BOMIONIT XMapHUX OOYHCIEHb IHTErpaiis
XMapHUX CEPBICIB MOYKE BHSBUTHCS IUIsI XMapHHUX CIOKMBAYiB 3aHAATO CKIAJHOI B yrpariinHi. Cepen
OCHOBHHUX TOCTYT, SKi HaJae XMapHHU OpOKep: cepsiche nocepednuymeo, sike mnependadae po3MIUpeHHs
3aJIaHOTO CEPBICY, IMOKPAII[YIOYd HOro OKpeMi MOMKJIMBOCTI 1 HaJalo4yd JOAATKOBI CEPBICH XMapHUM
CIIOKUBaYaM; 00’ cOHaHus cepegicis, sike nepenadavae KOMOIHYBaHHSI W IHTErpyBaHHs CEpBICIB B OJUH 1
OUIbIIIE CEPBICIB Ta IHTErpyBaHHS JAaHUX 1 iX Oe3MeYHE MEPEHECEHHS MK XMAapHHUMH CIOKHBadYaMH 1
XMapHUMU TPOBaWJepaMu; apoOimpaxc cepeicis, aHAJIOTIYHMHA 10 00’ €IHAaHHS CEPBICIB, SKUN OJHAK
BIIPI3HAETCA THM, IO 00 €JHAHI IMOCIYrd HPH [BOMY HE MOIUQIKYIOTHCS 1 XMapHOMY OpoKepy
3a0e3MeuyeThes THYYKHE 1 BHUTIMHUE BHOIp cepBiciB, HampukiIal, Moxe (popmMyBaTHCs SKHAWKpariui
mopTdelb CepBICIB IS MPOMO3UILIT XMAPHUM CIIOKHBAYaAM.

XMapHHid omepaTop 3B'SI3KYy € IIOCEPCIHUKOM, SKHH HaJa€ TMOCAYrd IIIKIOYCHHS Ta
TpaHcropTy (3B'sA3Ky) XMapHHX MOCIYr MDK XMapHUMH MpOBaiijiepaMyd Ta XMapHUMH CIIOKHBaYaMH.
XMapHU# oniepatop 3B’ 13Ky MOBUHEH HAJ[aBaTH XMAapHUM CIIOKHBAaYaM JOCTYI 0 XMapHUX TOCIYT uepes3
MEpEeKEBi, TEICKOMYHIKAIiiHI Ta iHII MpHCTpoi JocTynmy. XMapHHU TpoBaijep MOBHHEH YKIAaIaTH i3
XMapHUM OIEPAaTOPOM 3B’ 3Ky YTOAy IPO PiBeHb OOCIYrOBYBaHHS 3 METOIO 3a0e3IeueHHS BIAMOBIAHOIO
piBHS cepBicy. B 3aransHOoMy BHIIAIKY 10 XMapHOTO OIIEPATOPY 3B’ SI3KY MOKYTh CTABHTHUCS BUMOTH II[0]I0
HaJAHHS BUIUIEHOrO 1 3aXUILEHOr0 3’ €JHAHHA.

XMapHuii ayAuTOp TIOBHHEH 3/iHCHIOBATH HE3AJICKHE OI[IHIOBAHHS XMapHHUX IOCIYT
o0cnmyroByBaHHS iHGOPMAIIIHHUX CUCTEM, a TAKOXK MPOJYKTUBHOCTI 1 Oe3Mekn pearizaiii XMapu. AyauTop
MOBUHEH (DOpMYBATH KOHTPAKTHI IMOJIOXKEHHS, OI[IHIOBATH CEPBICH, [0 HAJAIOTHCA XMAPHUM MPOBakiaepoM, 3
MOTJISTY KOHTPOITIO Oe3Mneku, 3a0e3rmedeHHs! POAYKTUBHOCTI Ta IOTPUMAaHHS IIPHBATHOCTI.

XMapHuii cnokuBay — ocoba abo opranizailis, o TATPUMYE Oi3HEC-BITHOCHHH 1 BHKOPUCTOBYE
MOCIYTH XMapHHUX MpoBaiaepie. Jlo HAaHMONMy SpHIIIMX MOJENel XMapHUX O0YHCIICHb ChOIOHI HAJIeKaTh
Saas (Software as a Service), Paas (Platform as a Service) i laas (Infrastructure as a Service).

2. Mojeni cy4acHUX XMapHHX 004K C/IeHb

Mogenp Tuny SaaS Hajae TOCIYrH 3 TPOrpaMHOTrO 3a0e3ledcHHs, SIKi HagaroTbes Saas
nmpoBaiiepoM, 1 3abe3neuye IEHTpali30BaHE IOCTA4aHHS MPOTPAMHUX MPOMYKTIB Ha 00 €KTH, iX
MOJIepHi3allif0 Ta TexHiuHe oOcmyroByBaHHs. [Ipudyomy mpoBaiinep Saas moxe 3abe3meuyBaTd Taki
MOCAyrd Oe3ivui KOPUCTYBadyiB 1 opraHizamidd, IiHM [UIS SKHX IEPEBAXKHO 3aJIeKaTh Bill KiUIBKOCTI
KOPUCTYBa4iB 1, SIK MpaBWJIO, HE IyXKE€ BHCOKi. BaJIMBO, IO CIOKKMBaueBl HeMae HEOOXIITHOCTI
OTPUMYBATH JIIEH31i Ha MPOrpaMHi MPOIYKTH, OCKUTbKU BiH 3a0€3MeUyEThCs HUMU 4epe3 BeD-CepBic Bif
nmpoBaiizepa uepe3 MepexeBe MinkiodeHHS. [locTayalbHUKOM TNPOrpaMHHUX MPOMYKTIB Mojeni Saas
MOYKHa Ha3BaTH, HANPHKIad, Kommanito Salesforce.com.

Ha Bigminy Big HaganHs ¢ikcoBaHWX (YHKIIH, SIKI TPOMOHYIOTbCS Saas, Mozenb Tury Paas
3a0e3nevye JOJaTKOBO MPOrpaMHy IUIATGOpMy, 3a JIOMOMOTOI0 SKOT KOPHUCTYBadl MOXYTh CTBOPIOBATH
CBOi BJACHI MpPOAYKTH 1 po3MillyBaTH iXx Ha iHQpacTpykTypi mnpoBaiaepa. Taka mmaTdopma
BHUKOPHUCTOBYETHCS SIK Oa3uC ISl CTBOPEHHS 1 HAJIATO/PKEHHS BIIACHUX MPOAYKTIB 1 MOXKe 3a0e3revyBaT i
IHIII MTOCITYTH, HANPUKIIA, CTBOPSHHS 0a3 Aanux. OTKe, epeBara XMapHoi Mozeni Paas nossirae B Tomy,
0 B Hiil He 0OMeXyeThcs Oa3oBa maTdGopma, TOOTO PO3MIPH arapaTHOro i MPOrpaMHOro 3a0e3MeUeHHS.
Oxmak MoOJeIi Takoro THITY, SIKi TPOMOHYIOTBCS IOCTadajdbHHKaMH, Hampukiaax G0Ogle, BMMararmoTh
BUKOPHUCTaHHSI BIIACHUX iHTEp(dEiCiB 1 BIAMOBIMHUX MOB NpOrpaMyBaHHS, HIO NMPUBOIUTH J0 MEBHUX
oomexenb. CBoeto dyeproto, mozeni Paas mopiBHsSHO 13 Saas 3a0e3mevyloTh BHCOKHMA CTYIIHB
KOHTPOJIbOBAHOCTI KOPHCTyBaya.
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Moguenb Trity |aas Mae HalipO3BHHEHIITY iHPPACTPYKTYPY MOCIYT Yepe3 HasBHICTH CIIY>KO THYYKHX
XMapHUX OOYHUCIICHB 1 TPOIIOHYE KOPUCTYBAUy IIMPOKY OOYMCIIIOBAIbHY Ta MEPSIKEBY IHPPACTPYKTYpY Ta
HaJla€ MOXKJIUBICTh 3aBaHTa)KEHHS BJIACHOTO IPOrPaMHOIo 3a0e3MeueHHs, 30KpeMa 1 onepamiiHuX CHCTEM,
1 pi3HUX momaTKiB. Taka MOJENb Ja€ 3MOT'Yy OPEHAYBAaTH CEPBEPH 3 MEBHOKO IIBHAKOMIEI0 MpoOIecopa Ta
00’ eMOM maM’sTi pa3oM i3 omepailliiiHoro cucreMoro. OaHoYacHO Mojeib |aas 3abe3neuye HaHOUIBIIMIA
CTYIiHb KOHTpONr. ToOTO, Taka MoOJenb Ja€ 3MOTY OpraHi30ByBaTH MiHi-OOUYHMCIIOBAIbHI EHTPH
00pOOKH JaHUX, AKI HANAIITOBAaHI HAa BUKOHAHHS IMOCTABJICHUX 33J]1a4.

OpHouacHO Mojenb laas 3abesnedye HaWTrHyukille pPO3B’sA3aHHS IIOCTABJICHOI 3ajaadyi, J03BOJISE
ONTUMI3YBaTH OOYHMCIIOBAJILHUM MpOIec. Y KOHTEKCTI €BOJIONIT OOYMCITIOBAIILHOI TEXHIKM KOHIICIIIiS
XMapHHUX 00YHCIIEHb € HOBUM €TalloM PO3BHTKY 0araTOKOPHCTYBAIbKUX TEPMIHATLHUX CHCTEM.

ChOroziHi B cepeI0BHILI XMapHUX TEXHOJIOTIH ICHY€e HU3Ka 3a/1a4, IKi MOTPeOy0Th MepIIoYeproBOro
BUPIIIEHHS, 30KpeMa.

pO3pO0IIeHHS e(EKTHBHOTO YIPaBIIHHS XMapHUMH CHCTEMaMH JJIsl TOBHOIIIHHOI peaiizamii
MOCTABJICHHX 3a/1a4;

po3pobieHHs Kiacu(ikallii XMapHUX O0YKMCIICHb Ta BIIPOBAKCHHS YHIBEPCAIbHUX 3aCO0IB IS
ix peamizarii;

3a0e3MedyeHHs] TICHOI IHTerpamii yciXx KOMIIOHEHTIB CHCTEMH Ui TIOKPalleHHS SKiCHUX
XapaKTePUCTUK XMapHOi CHCTEMH;

PO3BHTOK MOJIeITi |88S y HarpsIMKY pO3IIMPEHHS CEPBEPHOI iH(PACTPYKTYPH Ta CEPBICHHX TIOCIYT.

CporoziHi OUTBIIICTH CEpPEIOBHI XMAPHUX O0YMCIICHb PO3POOJICHI TAKUMH BiIOMUME BHPOOHHUKAMH,
sk: Amazon Web Services (Amazon), IBM SmartCloud (IBM), SoftLayer 1aaS (IBM), Azure Virtua Machines
(Microsoft), Google Compute Engine (Google), HP Cloud (Hewlett Packard), EMC (EMC Corporation)
(puc.2), siKi TepeTBOPHUJIM BIACHI IEHTPH OOpoOKM maHuX Ha muHamiuHe IT-cepemoBuiie. ITocayramu
Mozeni tuny laaS mmpoko kopuctyiotbes B CLIA. B Ykpaini komnanis De Novo nowana HamaBatu
XMapHy iHGPacTPyKTypy AJIsi KOPIOpATHMBHHX KIIEHTIB Ha 0a3i pimensp kommanidi VMware, EMC,
Microsoft. Ha 6a3i HaiibinbIoro ykpaincekoro mentpy “ BOJIS” moOynoBano xmaphy | T-iHbpacTpykTypy
VoliaCLOUD Bix xommanii VMware, sika Hasmiuye nonan 500 BipTyalbHHX LEHTPIB.

3. ApxiTekTypa XMapHHX 004ncieHb | aas
CepenoBuilie XMapHOr0 XOCTHHTY MOJieNi |8aS AiATh Ha 1BI OCHOBHI YaCTHHH:
BIpTyalibHI CepBEpH, Ha SIKUX PO3MIILIEHO JIOJIATKH 1 BeO-caiTH,
(i3U4HI XOCTH, SKi YIIPABISIOTH BIPTYILHIMH CEpPBEpaMH.
Bipryamnizamist — e B3aeMoJIisl MK XOCTOM 1 BIpTyallbHUM CEPBEPOM; TaKHi criocid BipTyamizamii
MAa€ BHCOKY THYYKICTh 1 MacIITabOBaHICTh K 3HaYHI IIepeBary XMapHOTro XOCTHHTY.

P f—___ﬂ\/ H?ﬁ -\“\

/’/ ", Iaas - ingpacTpyETypa AK cepeic I~

[ amazon

B Microsoft Azure |
| webservices

Virtual Machines

Puc. 2. Ocnosni eupobruxu
Xmapuux mexuonozii mooeni 1aaS
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ChOroHi HaUMOMIMPEHIIIOw (HOPMOK XMAPHOTO XOCTHHTY € BipTyasbHi BHALUICHI CepBepH (AHTI.
Virtual private server, abo VPS). VPS — ne BipTyanbHHil cepBep, sKuil emynoe poOoTy (izudHOro
KOMIT I0Tepa i3 BJIACHOIO OMepamiiHOI0 CHCTEMO0. BipTyanbHi cepBepd BHKOPHUCTOBYIOTH BHIUICHI iM
pecypcu (izMuHOI MAIlIMHHU, a iX MporpaMHe 3a0e3MeYeHHs MOBHICTIO 1301bOBaHEe, TOMY HIsIK HE BILIUBAE
Ha “cycigHi” VPS. BipryanbHi cepBepr po3ropTaroThCs 1 YIPaBISIOTHCS TilEpBi30poM (Hi3HYHOTO XOCTa.
Koxen BipTyanbHHII cepBep Mae BCTaHOBIICHY TIIEPBI30pOM OIEpaiiiiHy CUCTEMY, sIka € OCHOBOIO JUIS
BCTaHOBJICHHS IHIIMX TIpOrpaM. 3arajoM BIPTyallbHHHA cepBEp IJCHTUYHWUN BHUIUIEHOMY (i3MYHOMY
cepBepy, Xo4ya HMOro MPOAYKTHUBHICTh 1HOAI MOXKE OyTH JCHIO0 HI)KUYOK 4Yepe3 CIiJIbHE BHKOPHUCTAHHS
(hi3UYHUX pecypciB 3 IHIIMMHU CepBEPaMHU.

Pecypcu BipTyanbHOro cepBepa BUAUIAIOTHCS (DI3MYHHM CepBEpOM, Ha SIKOMY BiH PO3MIIICHUH.
XOCT BUKOPHUCTOBYE TIPOTpaMHUMA MIap, SIKUI Ha3WBA€THCS TIEPBI30POM, JIJIsl PO3TOPTAHHS Ta YIIPABIIIHHS
BIpTYaJlbHUMH BHUIUICHUMH CEpPBEpaMHU, a TaKOX Ui HaJaHHS IM PecypciB, SKi 3HAXOIATHCS il HOro
KoHTpOseM. [ToHATTs “rimepBizop”, SIK MpaBHIIO, BAKOPUCTOBYIOTh JIJIs TO3HAYCHHS (DI3UYHUX XOCTiB, Ha
SKAX BCTaHOBJIGHI TimepBi3opu (i MIIKOHTPOJBHI 1M BipTyanmbHi cepBepu). Ha puc. 3 HaBemeHo
y3arajbHEHY CTPYKTYpY OpraHizallii BipTyalbHIX CepBepiB.

Puc. 3. Vzacanonena cmpyxmypa opeanizayii eipmyansHux cepeepie

OTxe, IpHU MIIKIOYEHHI BIPTyaJbHOIO BHUILICHOTO CEpBEpa XOCT BIAIMOBIJAE 32 BUAUICHHS IS
BOTO cepBepa MaM’ ATi, MPOIECOPHUX sIepP 1 MEPEKEBOro MmigKiroueHHs. Jlo o0OB's3KiB TinmepBizopa
BXOJUTH IUIAHYBAaHHS MPOIECIB MDK BIpTyadbHHMH Ta (DI3MYHUMH SAPAMH, OCKUIBKH OJHE 1 Te came
¢i3uvHe AP0 MOXKE BHUKOPHCTOBYBATHCS JEKUIbKOMa BIPTYaJIbHUMH cepBepaMu ofHodacHOo. OmHUM 3
KITIOYOBHX BIIMIHHOCTEH MK PI3HUMH TilepBi30paMHu € METO]I TUIAHYBaHHS MIPOIIECIB.

Sxmo By3nmu puc. 3 PO3MHOXKUTH y (i3UUHI Mepexi 31 CHUTBHUM JOCTYIIOM 70 IMPHCTPOIO
30epiraHHs JJaHUX Ta OPraHi3yBaTH YIPABIIHHS YCI€I0 i€ IHPPACTPYKTYPOIO, 3a0€3MEYNTH KEITYBaHHS i
¢buTbTpallilo, TO OTPUMYEMO BIpTyadbHY IHQPACTPYKTYpy, sSKa Moke OyTH iMeHOBaHa XMapor. Taky
IHQpaCTPYKTYypy XMapHHX OOYHCICHb HaBelleHo Ha puc. 4. Po0oTy BipTyanbHHX cepBepiB MOXKHA
po3noALIATH (HaBiTh TMHAMIYHO) MXK BY3JIaMH 3aJISKHO BiJl iX iHAMBIIya bHOI 3aBAHTaKEHOCTI.

ChoroziHi icHye JeKinbKa BUJIB TillepBi30piB sl XMApPHUX XOCTiB. He3Bakaroun Ha JesKi KIFOYOBI
BIAMIHHOCTI, yCI BOHM HAJarOTh IHCTPYMEHTH, SKi HEOOXITHI XOCTYy JJIsi pPO3rOpPTaHHS, MIATPHUMKH,
nepeMillieHHs 1 BUIAJIEHHS BipTyalbHUX CepBEPiB.

I'imepsizop KVM (ckopouennst Bim Kerne-Based Virtual Machine) — me ingpacrpykrypa
BipTyaumizaiii, BOymoBana B sapo Linux. Ilpm akrtuBamii KVM mammna Linux mepeTBoproeThesi Ha
rimepBizop, MO Ja€ 3MOTy IOYaTH PO3MINIEHHsS BipTyanbHUX cepBepiB. [Ipu Bukopucranni KVM He
MOTPIOHO CTBOPIOBATH a00 EMYIIOBATH spa, SIKi BUKOPUCTOBYIOTHCS Ul BIpTYyallbHOrO XOCTHHTY, IO
3HAYHO CITPOIILY€ TPOIEC PO3TOPTAHHS.
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Puc. 4. Ingppacmpyxmypa xmapnux oouuciens

lNmeprizop Xen — oxuH 3 HAWMNOIIMPEHIMIUX ChOrojHI rimeppizopis. Ha Bimminy Bim KVM, Xen
BHUKOPHUCTOBYE MIKpOSIPO, K€ HAJa€ yci HEOOXiMHI IS MATPUMKH BIpTYaIbHUX CEpPBEPIB iIHCTPYMEHTH
0e3 HeoOX1IHOCTI BHOCHTH 3MiHH B PO XocTa. XeN MiATPUMYE JiBa Pi3HI METOJIU BipTyaizarlii:

* mapogipryamizamis (ycyBae HeOOXiIHICTh €MyIIIOBATH amapaTHi 3aCO0H, ajle BUMAara€ BHECCHHS
MEBHUX 3MIH JI0 OIepalliifHOl CHCTEMH BIpTYallbHUX CEpPBEPIB);

* BipTyasi3allis 3 amapaTHOK MIATPHUMKOK (BUKOPHCTOBYE CIICIliajibHI amapaTHi 3aco0u ISt
ehekTHBHOI eMyJIAIIiT BIpTYaIbHOTO CepBepa, 110 YCYyBa€e HEOOXiqHICTh 3MIHFOBATH OINEpalliiiHi CHCTEMH).

IinepBizop ESXi — 1ie aBTOHOMHUII TinepBi3op KOPIOPATHBHOIO PiBHs, 1m0 HajaeTbes VMware.
OcobnuBictio ESXIi € Te, mo BiH He BUMarae OCHOBHOI ormepaiiiiHoi cucremu xocrta. ['imeprizop ESXi
HAJ3BHYAIHO TPOAYKTHBHHHA 3aBISKM BIJCYTHOCTI “TOCEpENHUKIB” MK amapaTHAMH 3aco0aMu i
BipTyansHUMHK cepBepamu. ESXi He morpebye momepeanso BCTAHOBIEHOI HA XOCT OIEpaIliifHOl CHCTEMH,
ockutpku aie ax OC.

linepBizop Hyper-V — omun 3 HaiinmomymspHimmx crnoco0iB Bipryamizamii cepsepis Windows,
JOCTYITHHH SIK CUCTeMHHH ceppic. Hyper-V mepeBaxHO BHOMpAIOTh PO3POOHHKH, IO MPAIIOIOTH Yy
cepemosumii Windows. Timepsizop Hyper-V sxmouennit B Windows Server 2008 i 2012, a Ttakok
JIOCTYITHHI SIK aBTOHOMHU# cepBep (0e3 HeoOXiaHocTi BctanoBneHHs: Windows Server).

4. OcobauBocTi modyaoBu | aaS
Pesynbrat aHamizy XMapHUX TEXHOJOIIM MiATBEPIKYIOTh, IO HAWOLIBII NPUHHATHOK 1
e(EKTUBHOIO CTPYKTYPOIO JJIs OIpAIlOBaHHS OAHO- Ta 0AaraTOBUMIPDHHUX CUTHAIIB € Ta, SKa BIANOBIiIae
Mozeni |aaS. Ha puc. 5 HaBeneHO MOXKIIMBY y3arajdbHEHY CTPYKTYPY XMapHHX OOYHCIIECHb Y CepelOBHUIIN
|aaS. 3aramoM Taka CTPYyKTypa CKIAIaeThCs 3 TPhOX OCHOBHUX YaCTHH: CEPBICHUX LIEHTPIB 0OPOOKH JaHHX
(mpoBaiiziepiB), sKi € 30BHILIHIME JUIsi KOPUCTYBAYiB i BilIOMi SIK MyOJIivHI XMapH; XMapHUX KOPHUCTYBayiB
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ab0 BHyTpimHIX xMap (MPUBATHHX XMap), A0 CKIaay AKAX MOXYTh BXOAMTH KOMIIAHil, MiIIpHeEMCTBA Ta
HaBITh TIpUBaTHI 0coOW;, IHGPACTPYKTypu 1 yHOpaBiaiHHA UUMH XxMmapamu. Ha 06a3i  ¢izuuHoi
THQPACTPYKTYpH IEHTPIB 00pOOKH JTaHUX IMPOBAMJIEp CTBOPIOE BIpTyalbHY iHQPACTPYKTYpY, Ky Haaae
KOpHUCTYyBauaM sK cepBic. 3acoOHM BipTyauizamii Jar0Th 3MOTY IEPETBOPUTH (i3HMUHY THPPACTPYKTYPY
TaKWX [EHTPIB Ha BIPTYyaNbHY 1 CTBOPUTH NEPIIUi map XMapHUX Hocayr — |aaS.

Puc. 5. Vzacanonena cmpyxmypa xmapnux oduucnens y cepedosuwyi 1aaS

Opranizaifiss BHYTPIIIHBOI XMapH HAJIGKUTh J0 XMapHHX MOCIYyr, 0 HaxarThes I[T-pimmimy
MIANPUEMCTB 13 BJIACHHX IIGHTPIB OOpOOKM IMX Kommadii. Takuil migxing MoKe BUIaBATHCS ICIIO
HENTOTIYHUM, OCKUIbKM ITyOJIiYHI XMapu € JOCTYITHUMH, 1 KOMIMaHii MOXXYTh BUKOPHUCTOBYBATH XMAapHi
CepBiCH ISl CBOIX BHYTPIIIHIX KopHcTyBadiB. Oprasizailis BHYTPIIIHBOI XMapH JIESIKOI0 MIPOIO CKaCOBYE
nepeBaru THYYKOCTi 1 MacmTaboBaHOCTI, TIEPEMIIIYIOUH 110 TOCIYTY BCepeauHy minnpuemctsa. OqHak
BHYTPILIHS MOJIENh XMapHUX MOCIYT € JIy’e KOPUCHOIO JIJIs TIMPUEMCTB, OCKUTBKH TapaHTy€e KOHTPOIb i
Oesmeky iHpopMallii, sSika HAAXOAUTh BiJ 30BHIIIHBOIO IMOCTAYaJbHHUKA XMapHHX MOCIYT. BakiauBoio
MepeBaror HasBHOCTI BHYTPIMIHIX XMap € 00CIyroByBaHHS BIACHOTO CepBepa 3a JIOIMOMOTO0 BipTyasizarii
1 OMpaIfoBaHHs BHYTPIIIHIX TIOTOKIB JaHUX 3 MEHIIMMH €HEPreTHYHUMH Ta IHPPACTPYKTYPHUMH 3aTpaTaMH B
3aralbHOMY XMapHOMY OOYHCITIOBAJIFHOMY CEepeloBHINI. TexXHOJOTris BipTyalizalii pecypciB aae 3Mory
¢biznume ycratkyBaHHS (CepBepH, 0asy JaHKX, MEPEKI IepeIaBatHs JaHNX) MOAUIATH MK KOPHCTYBaYaMH Ha
KiJTbKa YacTHH, SIKi BOHM BUKOPHCTOBYIOTH JIJIsl BUKOHAHHS NIOTOYHWX 3aBJaHb. Harpukiaa, Ha OJHOMY
¢di3u4HOMY CcepBepi MOXHa 3aIlyCTUTH COTHI BIPTyaJIbHUX CEpBEPiB, a KOPUCTYBAdeBl ISl BUPIIICHHS
3aBJlaHb BUJIUIMTH Yac JIOCTYITY 70 HUX. PeamizyBaTu BipTyamizaililo MOXKHA SIK Ha IPOrPaMHOMY, TaK 1 Ha
amapatHoMy piBHsX. [lepeBakHo |8aS HamaeTbcss B OpeHIy KOpPIOPATHBHUM KOpHCTyBadam. To00TO
KOpHUCTYBadi OTPUMYIOThH IHTETPOBaHI peCypCH JJisi CTBOPEHHS BJIACHOI 00YMCITIOBATILHOT iHPPaCTPYKTYypH.
VY 11b0OMy BHIAJAKy KOPUCTYBad IMOBHHEH caM BCTAHOBUTH 1 HayamrtyBaTH OS 1 HEOOXiqHI mporpamMu s
BHKOHAHHS BUPOOHUYMX 3aBJaHb a00 JIs pOo3po0JIeHHS JT0AaTKIB. 3a KOHIEMIIE |aaS kopucTyBad Kymnye
JIUIIEe Ti OOYMCIIIOBAIbHI MOTYXKHOCTI, SIKI HEOOXiJHI HOMY /Ui BUKOHAHHS KOHKPETHHX 3aBIaHb. 1o
CKIIaay JOJATKOBHX IOCIAYr laaS Moke BXOAWTH i €AHAHHS Oyab-AKOro (isMyHOro oO0JIaIHAHHS
KOpHUCTYBaya J0 XMapHOI maatdopmu i Horo po3MillleHHsI B MEPeXi LIEHTPiB 0OPOOKH TaHUX.
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[HdpacTpykTypa ympaBmiHHS XMapaMH — IIe PO3MOAiICHEe OaraTosiepHE CepellOBHINE KepyBaHHS
(qacTkOBO aHajor Kibep(izuuHOi cucTemu). Y I[bOMY BHIAIKy CHCTEMa YIPABIiHHA Ma€ MEPEKy 3
KOMYTAIlifHUM CEpEIOBUILEM, pEATi30BaHMM Ha OCHOBI TOTY)KHOTO CIIeliali30BaHOTO cepBepa, i3
(GYHKIISIME KOMyTaTopa. XMapHE CEpPEIOBHIIE YIIPABIIHHSA HE HAKJIAaa€ KOAHUX OOMEKEHb Ha KUIbKICTh
BUKOPUCTOBYBaHUX TPUCTPOIB, SKi MOXKYTh PE3EpBYBATUC B HEOOMEXKEHiH KimbKocTi. Take cepeaoBulie
Ja€ PO3POOHMKY BHILNMH CTYIIHb CBOOOIM 1 3a0€3Meuye MOXIIMBICT CTBOPEHHS PI3HOMAHITHUX CHUCTEM
KEepyBaHHsI, HAJUISIOUYM 1X BJIACTHBOCTSAMH, BAXKIMBHMHU JUIS BEIMKHX BiAMOBIJATFHUX TEXHOJIOTTUHHX
00’ exTiB. Onucanuii criocib opraHizaiii cucTeM KepyBaHHS Mae OaraTo repesar. Hampuknan, nani Oyab-
SIKOTO MOJTYJISl KOPUCTYBaya CTal0Th JOCTYITHUMH JUIsl OyIb-SIKOTO IIPUCTPOIO 0OPOOKH.

Omxe, KpiM BipTyamizamii Juis cTBOpeHHs |88S BUKOPHCTOBYIOTh aBTOMATHYHE YIPABIIiHHS, SKE
3a0e3meuye TMHAMIYHHUN PO3MOILT pecypciB 0€3 ydacTi epcoHaly ocTayajbHUKa IOCIyT, TOOTO CHCTeMa
ABTOMATHYHO MOXeE Jo7iaBaTy abo 3MEHIYBaTH KUTBKICTh BIpTyallbHUX CEpBEPIB, JTUCKOBHI MPOCTIp AJIS
30epiranHsi JaHuX abo 3MIHIOBATH MEpPEKEBY MPOIYCKHY 37aTHICTh KaHaTiB 3B's3Ky. Bipryamizaris ta
ABTOMATHYHE YIPaBIiHHA 3a0e3NevyloTh e(pEeKTHBHE BUKOPHUCTAHHS OOYHCIIOBAILHUX pECypCiB i
3HMKEHHS BAPTOCTI OPEHIM XMapHOI mocayru |aasS.

5. BUkopucTaHHS XMAPHHUX TE€XHOJIOTiH /1715 ONPAIOBAHHS CHTHAJIB

Ha cy4yacHoMy erarti po3BHTKY CHCTEM OIpPAIFOBAHHS JAHUX HIMPOKO 3aCTOCOBYIOTHCS METOIH, SIKi
BHUKOPHUCTOBYIOTh pi3Hi 00JacTi mojanHs curHaiiB. CaMe Bil HUX iCTOTHO 3aJieKaTh e eKTHBHICTh aHaI3y
1 0OpOONIEHHSI CaMUX CHTHAIIB, MOKPAIIAHHS PSIy XapaKTepPUCTHK 1 OTPUMaHHS JeTalbHIImol iHpopMarrii
npo curHan. Jlo Takux oOiacTell HajeXaTh. 4YacoBa 00JaCcTh, 4YacTOTHa o00jacTh —®Dyp'e, obmacTh
KOCHMHYCHOT'O Ta CHHYCHOTO IpeACTaBieHb, KOpPOoTKo4dacoBa o6iacte dyp'e (3a I'abopom), obmacts
rime0eproBoro mpezicTaBieHHs Ta iH. Ha iX ocHOBi OynqylOThCS allTOPUTMH KODENALIHHOrO aHaizy,
¢inbTpallii, KOAYBaHHS CHUTHAIIB Ta 300pa)KeHb, a TAKOXK aJITOPUTMHU 3BOPOTHUX BiITBOPEHb.

XapaKTepUCTUKA HHU3KU CYYACHHX CHCTEM CYTTEBO MOTIPIIYIOTHCS y BHIIAJKy TEPETBOPEHHS 1
OIpaIllOBaHHS HUMM HENEPIOAMYHUX CUTHANIIB — SK IIBUIKOILUIMHHMX, NEPEXiTHUX, TaK 1 MOBUIBHUX 3
BHCOKAM BMICTOM pi3HOTO TUNY 3aBaj. KpiM TOro, BHKOPHUCTaHHS ICHYIOUMX METOJIB TIOJaHHS
CTPUMYETHCS CKIIAJHICTIO MaTEeMaTHYHUX MOJENIe Ta alropuTMIB IX peamizallii, 3MEHIICHHSIM piBHS
YyTIUBOCTI 1H(QOPMATHBHHUX TapaMeTpiB, MIBUIKOAII Ta BHCOKOI BapTiCTIO po3poOok. PamukanbHuM
IUIAXOM HIABUINCHHS ¢EKTUBHOCTI TAKUX CUCTEM € PO3POOJICHHS HOBUX METO/IIB MOJaHHs Ta TEXHOJIOT1H
JUIA X peatizallii, ki O MOBHIIIE IHTEPIPETYBAIM BXIHI CUTHAJIH 1 0a3yBaJIMCs Ha OJHOYACHIH JIOKaTi3amii
CUTHAIIIB Y pi3HUX obmacTsax. Mojeni nepeTBOpeHsb, sSKi CTBOPIOBATUMYThCS Ha TX OCHOBI, HE TIOBHHHI OyTH
CKJIIAJHIMH 1 MaloTh BpPaxOBYBaTH OCOOJMBOCTI apXiTEKTypH OOUYHUCIIOBAIBHUX 3aco0iB. Tomy Ha
CYy4acHOMY €Talmi pPO3BUTKY TeOopii IIBUIKUX aJrOPUTMIB IIEPETBOPEHHS 1 OOPOOJIEHHS CHUTHAJIIB
CIIOCTEPIraeThbCs BEIMKE 3alliKaBJICHHS PI3HUMHM HOBUMH THUIIAMHM TIOJaHHS iH(oOpMmaiii, Meromamu ii
MEepeTBOpPEHb, TEXHOJOTISIMUA peati3ailii, sIKi IPYHTYIOThCS Ha iX OCHOBi. 30KpeMa SIK aJbTEepHATHUBY [0
JMCKpPETHOT'O TiepeTBopeHHs1 Dyp’€ BUKOPUCTOBYIOTh KOPOTKOYacoBe repeTrBopeHHss Dyp’e 3a N'aGopom,
pi3HI crelianbHI BHIAAKH IBUAKOTO TieperBopeHHs Dyp'e, pi3Hi BapiaHTH KOCHHYCHOTO Ta CHHYCHOT'O
MepeTBOPEHbB, aJITOPUTMH IIBUAKOTO MEepeTBOPEeHHS XapTii Ta iH.

Bimomi okpemi crerianbHi MigXoad A0 MOOYIOBM 3a3HAYCHUX 3acCO0IB OIpallfOBaHHS CHUTHAJIIB
3MEHIIYIOTh KUTBKICTh OOUUCIICHb, OJJHAK MOTPEOYIOTH OUIBIIOT anpiopHOT iH(OpMAIIii PO BXiHI CUTHAIH
1 3HAYHOTO 30UIBIICHHS KIIBKOCTI aJITOPUTMIB 1 YaCOBMX 3aTpaT Ha amapaTypHy peaizailiro, 0COOIUBO 3a
HASBHOCTI MIMPOKOT'O CIIEKTPa 3aBa.

CyTT€BUM HEIOJIKOM BIJOMHUX METOJIB IMOJAHHS CUTHAJIB € T€, 10 BOHM JIOKAJI3YIOTh iX JIMIIE B
OJHIM 13 oOJiacTel, 110 MPHBOIAWTH, 3 OJHOrO OOKY, A0 iX HAJJIMIIKOBOCTI, a 3 IHIIOTO — JI0 BTPATH
iHOPMATHUBHUX JaHUX PO CUTHAN. Takuid MiAXiN YCKIQJHIOE MaTeMaTW4Hi MOJENi, CTPYKTypy i
peaizailito aJropuTMiB IEPETBOPEHHS Ta 0OPOOJICHHS CHTHAJIIB Ha iX OCHOBI.

OT1xe, iCHye HaykoBa IpoOjieMa, siKa IMOJIAra€ B HEOOXITHOCTI PO3pOOJICHHS HOBUX IMIIXOAIB JIO
MOJJAHHS CHTHAJIB, CTBOPEHHS Ha iX OCHOBI MaTeMaTHYHUX MOJENEH Ta alrOpUTMIB IMEpETBOPEHHS i
epeKTUBHUX TEXHONOriH HUPPOBOro OOpOOJIEHHS NaHUX, SIKi MOKHA MPAaKTUYHO 3aCTOCOBYBATH IS
PO3B’ si3aHHS MHPOKOTo KOJla MPUKIaJHAX 3a/ad.
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Po3pobnenns Teopii i TEXHONOTIT MOJAHHS Ta OMPAIIOBAHHS CUTHANIB y 4aco-4acTOTHIH oOnacTi
Ma€e OCOOJIMBE 3HAYCHHS Ui PO3BUTKY HAyKd 1 BHpOOHWITBa B Ykpaini. [Ipukmagom moxe OyTh
pO3B’si3aHHS TpoOiieMru TUQpPoBOro (GiabTpyBaHHS Ta KOMIIpecii 300pa)keHb Ta aymiOCHUTHANIB, sIKi €
000B’ SI3KOBHMH €IIEMEHTaMH YCiX ICHYIOUMX CHCTEM 30epeKeHHs Ta IepeaBanHs 06a3 qaHnX, 300paxeHsb i
ayJiOCHUTHAIB.

BukopucTaHHS 4aco-4acTOTHOTO MEPETBOPEHHS BiIKPHUBAE ITUPOKI MOXKITMBOCTI [ist PiIbTpyBaHHS
CUTHAJIiB, HAHECEHHsI IU(POBUX IMiMKCIB, 3aXUCTY iH(MopMarlii y hiHaHCOBIHM Ta OAaHKIBCHKIH CIpaBi.

OpHak HEOOXIgHO 3a3HAYMTH, IO ©(EKTUBHICTh IMOJAHHSA 1 ONPAI[IOBAHHS HENEPIOAUYHUX,
MIBHJIKOTUTMHHUX, ITUPOKOCMYTOBUX CHUTHAIIB, 30KpeMa CHUTHAIIB 300pa)keHb Ta BiJICO y 4acO-4aCTOTHIMH,
BEHBJIET 00JIACTI BUMArae BEJIMKUX OOYMCIIIOBAJIbHUX 3aTPaT, a TAKOX IIBUAKOAIl 00UMCIIeHb. TOUHICTh 1X
anmpoKcuMallii y BeHBieT 00JIacTi 3aJeXHTh BiJ ONTHMAIBHOTO BHOOPY 0a3oBUX (YHKIIH 1 KUTBKOCTI
PIBHIB TIepeTBOpeHHs. 3 OMIAAy Ha II€é BHUKOPUCTAHHS XMAapHUX TEXHOJOTIH JUIsi TIEPEeTBOPEHHS i
OIpaIllOBAaHHS TaKMX CHTHAIB y peajbHOMY 4Yaci € O0COONMBO Oa)kaHUM Ta CBOEYACHUM. 3a0e3MeueHHs
eeKkTUBHOrO (iNIbTPYBaHHS Ta KOMIIpPECii CHTHAJIB, NPEACTaBICHUX Yy BEUBIET OO0JIACTI € IIIJIKOM
peasbHOI 1 BUPINIYBaHOI 3aaa4uor0. OTxe, KOMIUIGKCHHM MiAXiA A0 pO3B s3aHHSA TaKMX 3aj]ad, a caMe
MPEICTABICHHS Ta ONPAIIOBAHHS HEMEpioIUIHUX, IMHPOKOCMYTOBHX CHUTHAIIB Y YacO-4acTOTHIH 00acTi,
3 OAHOro OOKy, 1 BUKOPHUCTAHHS JUIsI IX peajizallii CydaCHMX XMapHUX TEXHOJIOTiH — 3 IHIIOTo, MOXKE
3a0e3Nneyn Ty Halle(eKTUBHIIIE PO3B’ I3aHHS 3a]]a4, MOCTABJIICHUX CIIOXKHBAYEM.

BuchHoeku

Ha ocHOBi HaBeneHOro aHamily noka3aHo HOBUH IiIXiJ] 10 OpraHi3aiii 004HCIIOBaILHOTO MPOIIECy,
0 nependadae Po3MOAUICHY BimgaleHy oOpoOKy Ta 30epiraHHs JaHUX, SKi BiIOYBalOThCSA B IpOIECi
00’ €MHHX HAyKOBHX Ta MPHUKIQJHUX JIOCHIDKEHb y CydacHHX iH(popMmamiiHuX cuctemax. [lepeBaru
BUKOPUCTAaHHSI TaKUX TEXHOJOTIH: CYTTEBa EKOHOMis amapaTHHX Ta IPOrpaMHUX PecypciB, BHCOKA
IIBHUJIKOJIIS OTIPAIIOBaHHS, BAKOPUCTAHHS CYYaCHHX MEePEAOBHX TEXHOJIOTIH.

3a3HayeHo JIOUUIbHICTh BUKOPHUCTAHHS XMapHUX OOYMCIIEHb JJIsl OIpPAINIOBaHHS OJHO- Ta
0araTOBUMIPHHX CHUTHAJIB Yy PI3HHUX 00NacTsx meperBopeHHs. OOrpyHTOBaHO MOMKIIHMBICTH JOCATHEHHS
BHUCOKOT e()eKTHBHOCTI ONpaIfOBaHHS CUTHAIIB Y MPOIECci OJIHOYACHOT'0 BUKOPUCTAHHS MaJlOXBHIILOBOTO
MEPETBOPEHHS Ta XMapPHUX TEXHOJIOTIH O0YMCIICHHS.
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