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BCTYII

CyvacHe 1H(]opMaliiiHe CYCHUIbCTBO XapaKTEPU3YEThCS SIK CYCIUIBCTBO, B
SKOMY IIHPOKO BUKOPHCTOBYIOThCS iH(OpMaIiifHO-KoMyHiKariiHi Texnoorii (IKT).
BinOyBaerbcs cyrreBuii BB IKT Ha BCl JJaHKM €KOHOMIKH, IO 3yMOBHIIO
HEOOX1IHICTh TIJBUIICHHS PIBHSA KOMII FOTEPHOI T'PAaMOTHOCTI BCIX IIpalliBHUKIB.
Tomy cucrema OCBITH Mae roTyBaTH MaiOyTHIX (haxiBIiB BiJMOBIAHO JO BHUMOT
CYCH1JIbCTBA, PUHKY Mparii.

Pozsutok IKT 3ymoBnioe mosiy IKT-opieHTOBaHMX OCBITHIX TEXHOJIOTIH,
HOBITHIX 3ac00IB HAaBYaHHsI, CTBOPEHHS 1 BUKOPUCTAHHS B MEAAroriyHUX CUCTEMax
CY4YacCHOr0 KOMII IOTEPHO-OPIEHTOBAHOTO HABUYaJIbHOI'O CEPEJOBHINA, IOCTYIOBE
(dbopMyBaHHS 1 PO3BUTOK KOMIT FOTEPHO-TEXHOJIOTIYHOI MIaTGOpMH 1HPOPMALIIITHOTO
OCBITHBOT'O IIPOCTOPY, €AEKTPOHHHUX 1HPOPMALIHHUX OCBITHIX PECYPCIB 1 MEPEKEBUX
CEPBICIB, III0 HOTO 3MICTOBHO HAMTOBHIOIOTH 1 MPOIECYAIBHO MiITPUMYIOTh.

Came BOpPOBAKEHHSI 1 BUKOPUCTAHHA B OCBITI TEXHOJIOTIH 1H(pOpMaIiiiHO-
koMyHikamiitHux mepex (IKM), 3okpema InTepHeTy, BIUIMBaE Ha SIKICTh 3HAHb
cryaentiB. HaOymu mommpennst IKT-3aco6u: iPad, imPad, iPad-Hybrid, Reader,
iPhone, SmartPhone, iPod, myibTuMesiiiHi gomku 3 [HTEpHET-TOCTYIIOM Ta iH., IO
BIJINBAE HA PO3BUTOK HABYAJIBLHOTO CEPEJOBHINA CydyacHOI OCBITH. BiamoBigHO
nominmryerbesi [KT-miaTpuMka HaBYAJIBHOTO MpOlECy, PIBHUM JOCTYyH YCiX [0
OCBITH, 3a0€3MeUyeThCsl YMIPABIIHHSI OCBITOIO, TPOBEICHHS Ta BIPOBAKECHHS
HAyKOBUX JIOCHIIPKEHb Ta 1H. BiAKpUBaeThCsS MOXKIIMBICTh IHTETpaIlli HAI[lOHAIBHOTO
HayKOBO-OCBITHBOTO 1H(OPMALIIITHOTO MPOCTOPY 10 €BPONEUCHKUX 1 MIKHAPOIHHUX
OCBITHIX CHCTEM, IO 1 3yMOBJIO€ HEOOXITHICTh BHBUEHHS 1 BIPOBAIKCHHS BeO-
TexHosorii B HaBuainbHMi mpouec PIIBH3 Ta mocmimkeHHs iX BIUIMBY Ha SIKICTh
MIArOTOBKY MalOyTHIX (paxiBIiB.

AKTyallbHICTh ~MaricTepchbkoi poOOTH 3yMOBJICHA HEIOCTaTHIM pIBHEM
PO3BUTKY Ta BUKOPUCTaHHS Cy4acHUX 1HPOPMALIMHUX TEXHOJIOT1H B iH(QOpMAIIHHUX

cucreMax (paxoBHUX MEPEIBUIIMX BIHCHKOBUX HABYAIBHUX 3aKJIAIIB.



Meta wMaricrepcpkoi poOOTHM — PO3MJISHYTH “XMapHi” TEXHOJOril Ta
MEPCIEKTUBH 1X BUKOPUCTAaHHA B 1H(popMaliifHux cucremax OIIBH3.

3aBiaHHs MaricTepchkoi poooTH:

— MPOBECTHU aHaJI3 1HGOPMAIIHHUX CUCTEM (haxOBUX IMEPEIBUIINX BIMCHKOBHX
HaBYaJIbHUX 3aKJIA]IiB;

— BU3HAYUTU OCHOBHI HANPSMH BAOCKOHAJIEHHS 1HPOPMAIIHHUX CUCTEM;

— MPOBECTH aHaJ13 ICHYIOUHMX METOA1IB ONTHUMI3allii iHhOopMaLIHUX CUCTEM

HiANPUEMCTB Ta OpraHizamiid Ha 6a3i “XMapHHUX TEXHOJIOTIH;

— po3po0OUTH MPOEKT BIpoBakeHHA xmapHuX cepBiciB B [C ®IIBH3 “BKCC
BITI”;

— po3paxyBaTh BEJIMYMHY €KOHOMIYHOTO e(eKTy BiJl BIPOBAKEHHS
“xmapuux’ Texnosjorii B [C ®IIBH3 “BKCC BITI”.

O0’exT nocnimkeHHs Maricrepcbkoi podot — IT-1HppacTpykrypa GIIBH3.

[IpeameT AOCHIIKEHHSI MAariCTepChbKOi poOOTH — CYKYINHICTh aJrOpPUTMIB Ta
MPOIIEAYP BIPOBAKCHHS XMapHUX TEXHOJIOT1H B iHpopMmariitHi cucremu OITBH3.

Metoau, 1m0 BUKOPUCTAaHI IMiJi Yac BUKOHAHHS MAariCTepchkoi poOoTH. VY
MaricTepchbKii poOOTI I BU3HAUCHHS HANOUIBIN ONTHUMAILHOIO XMApHOTO CEPBICY
OyJI0 BUKOPHUCTAHO METO]I aHAJI3Y 1€papXii.

CtpyKTypHO MaricTepcbka poboTa CKIaJa€eThCsl 31 BCTYMY, OCHOBHO1 YaCTHHH,
BHUCHOBKIB Ta CHUCKY 1H(opmariinux mkepen. OCHOBHA YacTHHA TPEJICTABIICHA Y
BUTJISIAL TPHOX PO3/LIIB:

— TEOPETUYHOTO, e pO3rIsiHYyTO 1H(opmarttiiini cucremu OIIBH3;

— aHANTUYHOTIO, JIe 31HMCHEHO IOoCHiuKeHHs MeToaiB onrumizamii IC Ha 06asi
“XMapHUX TEXHOJOTIH;

— Ta MPAKTUYHOTO, JIE CTBOPEHO MPOEKT BIPOBAIHKEHHSI XMAPHUX TEXHOJIOT1H B
IC ®IIBH3 Ta po3paxoBaHO BEIWYMHY €KOHOMIYHOTO €(EeKTy BiJ BIPOBAIKECHHS

XMapHUX TEXHOJIOTIH.



PO3JILI 1
XAPAKTEPUCTHUKA I AHAJI3 CTAHY ITHOOPMANIMHUX CUCTEM
®AXOBUX MEPEJIBUIINAX BINCLKOBUX HABYAJIBHUX 3AKJIAIIB

1.1. Anani3 iHpopmaniitaux cucrem OIIBH3

VY cyuacHHX yMOBax Iepeji CucTeMolo (haxoBoi MepeIBUINOI BIHCHBKOBOT OCBITH
CTOiTh 0arato 3ajad, BHUPILNICHHS SKUX NOTpeOy€e BUKOPHCTAaHHSA 1HQOpMAIiTHUX
texHoJsorid (IT). Came nuisixom BrpoBakeHHs [T MOXIMBO 1OCATTH €(EKTUBHOTO
yOpaBIiHHSA Ta (QYHKIIOHYBaHHS CUCTeMHU (haxoBOi MepeBUIOi BIHCHKOBOI OCBITH
(COIIBO).

3aranbHOBIIOMO, 110 ABTOMATHU30BaHUM 301p PI3HUX JaHUX, iXHS 00poOKa Ta
30epiraHHsl HEOOX1JHI HE TUIBKUA IS (DIHAHCOBO-TOCHOJAPCHKOTO YMPABIIHHA Yy
COIIBO. Bcee yactime IT € ocHOBOIO uisl yNpaBiiHHA HaBYaJbHUM IPOLIECOM Ta
3a0e3MneuyloTh Horo mnocTiHy miaTpuMKy. I[IpakTuuHO Bci (axoBl MEpeaBUII
BilicbkoBi HaBuaibHi 3aknanu (PIIBH3) Vkpainum maroTh BiIacHI caiiTh y Mepexi
InTepuer. Lle mae MOXKIIMBICTH po3MillyBaTu iH(popmallito, sika crocyerbest GIIBH3,
Ta TPUMATHU 3B 430K 3 KypCaHTaMH, BUKJIaJJadyaMy, HAyKOBISIMH, poOOTOJAaBILSIMU Ta
ycima, XTo 3auikaBieHuil y aisuibHocTi PIIBH3. ¥V 6aratbox po3BHHEHHMX KpaiHax
CBITYy aBTOMAaTHU3allisi TOPKHyJacs MpPOLECIB JIEH3yBaHHs Ta akpemutarii. Lle
3a0e3nedye 3py4yHICTh MOJAaHHS HEOOXIAHUX 3BITHUX JOKYMEHTIB Ta MPO30PICTh
OPUMHATTS pIIIEHb BIANOBIAAIBHMUMHM opraHaMu. OKpiM I1bOT0, HIMPOKOIO
PO3MOBCIOJKEHHST HAa0yJa JUCTAHIlIHA OCBITA, sIKa JJO3BOJISIE OTPUMYBATH 3HAHHSA 3
OyIp-sIKOi TOYKM CBITY y 3pyuHuUid yac. Ha mpomy HIATPYHTI CKIIAmoCs MOHSITTS
«BIpTyanbHOTO yHiBepcuTeTy» [1].

[Tpo6nemam IT B o6macTi haxoBOT mepenBHINOT BIHICHKOBOT OCBITH MTPUCBIYEHO
yuManao poOIT, SKI PO3TISAaloTh PO3POOKY IMUNICHUX 1H(OpPMAIIHHUX CHCTEM
®IIBH3 Ta cTBOpeHHS OKpEeMHUX MIJCHCTEM, IO BUKOHYIOTH MEBHI (YHKINI s
3a0e3MeueHHs] HaB4yalbHOro mpounecy Tta ympaeiliHHa B COIIBO. Ilpote

CUCTEMaTHU3allisl HAaKOMWYeHoi 1H(opmallii y JitepaTypl NpoBeJeHa He B MOBHINA Mipi.
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ToMy, MAOUIIBHO TPOBECTH aHali3 CTaHy, KiIacHU(IKalilo 1CHYIYHX
iHpopmariitnux cucrem (IC) Ta dopmanizarito mporecy iHpopMaru3zailii B CUCTEMI
¢axoBoi nepeABUIIOI BiHCHKOBOT OCBITH.

Posrnsuemo kmacudikariiro iHpopMalifHUX CUCTEM B cucTeMi (HaxoBoi
nepeaBuInoi BiMicbkoBOi ocBiTH. IcHyroui IC, saxi mpamtorots y pizaux OIIBH3,
MOXHa KiacudikyBaTh 3a (yHKIIOHAJILHICTIO, 32 BIJHOMIEHHSM JI0 HABYAIHHOTO
mpoIecy, 3a  INPUHAJIEKHICTIO  PO3pOOKHM, 3a  TEXHOJIOTIE  peaiizarii.
OyHKIIOHANBHICT, iKa MiATpUMYeThes IC, BiAMOBiTa€E MEBHOMY BUIY ISIBHOCTI
®IIBH3. 3a uum npuHUMIOM, SIK BapiaHT, MOKHA BUIUIMTH HACTYNHI 1HQOpMaLiiHi
CUCTEMHU:

— CHCTEMH aJIMIHICTPATUBHOIO Ta (DIHAHCOBO-TOCIIOAPCHKOTO YIPABIIIHHS,

— CHUCTEMHU YIIpaBJIIHHSA HaBYaJIbHUM IIPOLIECOM;

— CHCTEMHU MiATPUMKHU HABYAIHHOTO MPOIIECY;

— CUCTEMH YIIPaBIIIHHS HAyKOBO-10C1AHO0 podoToto (H/IP);

— CHCTEMH YIPaBJIiHHSA 1HPOPMaALIHHUMH PECYPCAMH.

[HdopmariiitHi cUCTEMU  aAMIHICTPATUBHOTO, (IHAHCOBO-TOCIOAAPCHKOTO
YOPaBIIHHSA € HaWOUIbII PO3MOBCIOKEHUMHU. [HhOpMAaIIiitHI CHCTEeMH YIIpaBIiHHS
HABYAJBHUM TIPOIECOM MIATPUMYIOTH PO3POOKY HABYAIBHMX IUIAHIB, CKJIaJIaHHS
PO3KJIaJy 3aHATh Ta €K3aMEHIB, O0JIIK KOHTUHI€HTY KYypPCaHTIB Ta iX ycmimHocTi. [o
dbyHKIiOHATEHUX MOXJHBOCTeW [C MATPUMKH HaBYAIBLHOTO MPOLIECY HAJIeKaTh
TaKl, SK: PO3MILIEHHS HaBYAJIbHO-METOAMYHHUX MaTepialliB, IPOBEJCHHS TECTyBaHb,
JabopatopHUx poOIT, MIATPUMKA AUCTAHLINHOI OCBITH, poOoTa O010J10TEUHHUX
cucteM. Hampukiaz, ¢GyHKIIii e1eKTpOHHOI 01010TeKH MiATPUMYIOTHCS MPOTPAMHUM
pimeHHsM. [Hdopmaniiini cuctemu ympasiainas HJIP 3ycTpiuatoTecs He Tak 4acTo.
Cucremu yripaBiiHHS 1HQOPMAIIHHUMH PECypCcaMy BKIFOUAIOTh TIOPTa, IEKTPOHHY
nowmty Ta ¢opym @PIIBH3, ympaBmiHHA €IEKTPOHHUM JIOKyMEHTOOOITOM, €IUHY
peecTpaliiio KOPUCTYyBadiB Ta PO3MOAUICHHS iXHIX mpaB. Po3poOirl iHpopmariiinux
CUCTEM YMIPABIIHHS SKICTIO OCBITH MPUCBIYCHO YMMAJIO POOIT. AHATI3YIOUH 1ICHYIOU1
nporpamHi pimenHs s ynpasiinag y COIIBO, moxxHa npuiTH 10 BUCHOBKY, IO

cucremu ynpaniiHHs skicTio @IIBH3 He € noctaTHh0 aBTOMaTH30BaHUMHU. [CHYIOTH
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NEBHI MpPOTpamMHi pIIIEHHS, K1 peani3yloTh LEHTPali30BaHUN 301p CTATUCTUYHHUX
JaHUX Ha piBHI MiHicTepcTBa [18].

[npopmariitni cuctemu (HaxoBHX TMEPEABHUIIMX BINCHKOBUX HAaBYAJIBHUX
3aKJIaJiB MOXYTh MaTH BIJHOIICHHS 10 HAaBYAJBLHOTO Mpolecy abo BUKOHYBAaTH
aBTOMATH3allll0 TIEBHUX aJMIHICTPATUBHMX, TOCMOJAAPChKUX (YHKIH, 110 €
XapaKTEPHUMHU JIJIsI PI3HUX OpraHi3ailii Ta MmiImprueEMCTB.

[ndopmariitni cucremu ympaiainas OIIBH3 moxna knacudikyBatu 3a
OPUHILIAIIOM TPHHATIEKHOCTI iXHBOI po3poOku. IC MOXKYTh pO3pPOOIATHCS CaMUMH
®IIBH3 a1 3a10BOJIEHHS BIIACHUX MOTPEO. AJIBTEPHATUBOIO CIYTYIOTh KOMEPIIHHI
IporpaMHi OPOAYKTH, sIKI po3poOisitoThesi IT-KoMmaHisMU Ta PO3MOBCIOJKYIOTHCS
Ha puHKy [13.

[T-pimenns qsa ynpasiinas GIIBH3 moxyTh peanizoByBatucs Ha 6a3i €1uHO1
a00 pI3HUX TEXHOJIOTIH. 3a 1i€r0 KiIacudikaliero oH1 pillleHHs HalIeXaTh J0 THX, 110
peani3yroTbcsa Ha 0a3i €IMHOI TEXHOJOT1, @ MPOrpaMHI pIIEHHS 1HIIUX 0a3yI0ThCS Ha
JEKUIBKOX PI3HUX TEXHOJOTISX.

Posrisitnemo iHpopMatuzaniiiny cuctemMy (axoBoi MHEpeIBHINOI BIHCHKOBOI
OCBITH. Y OyAb-sKii IpeIMETHIN 00JacTi, B TOMY YHCI1 B OCBITI, Y TEXHOJIOTTYHOMY
npoiieci 00poOku 1HhOpMaIlii MOKHA BUIIITUTH TP OCHOBHUX eTamnu. [lepmmii eran
MOYMHAETHCS 31 300py JOKYMEHTIB 3 pI3HHUX JDKEepesl Ta iX MIATOTOBKU [0
aBTOMAaTU30BaHOI 0O0poOku. Ha 1poMy eTami OpOBOIUTHCA aHali3 JOKYMEHTIB,
cucTemMaTuzaiis 1HpopMalii, CKIagaHHs Ta YTOYHEHHS KOHTPOJBHUX BIJOMOCTEM,
AKI B TMOJANbIIOMy OyIyThb BUKOPUCTOBYBATHCS MJiA TEPEBIPKHM KOPEKTHOCTI
BBEJICHUX JJaHUX.

Jpyruii eran € OCHOBHMM Ta BKJIOYAa€ BBEACHHS, 0OpoOKy iH(opmarii 3a
3aJJaHUM aJrOPUTMOM, a TaKOX BHBEJIEHHS [OKYMEHTIB, IIO MICTATH pe3yJbTar
oOpoOku. Ha 1mpomy erami 37iHCHIOETbCS BBEIEHHSA 1HGOpPMAIli TMOYaTKOBHUX
JIOKYMEHTIB, KOHTPOJIb KOPEKTHOCTI Ta MOBHOTH PE3yJIbTaTIB BBeJICHHA. [HPpopMaliis
3 TMTOYATKOBUX JIOKYMEHTIB MEPEHOCUTHCS B iH(OpMaIliiiny 0a3y Ta mepeTBOPIOETHCS
Ha fani. Jlam ¥ne oOpoOka JaHUX HAa OCHOBI QITOPUTMY PIllIEHHS MOCTaBJIEHOT

3a/1a4i, iX MepeTBOPEHHSI Ha JIaHi, 1110 CKJIaJIal0Th KIHIIEB1 JTOKYMEHTH.
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Ha tperboMy erari TpOBOIUTHCS KOHTPOJL SIKOCTI Ta TIOBHOTHU KIHIIEBUX
JIOKYMEHTIB, iXHE THUPaKyBaHHSA Ta Iepejava 3alllkaBiIeHUM oco0aM M0 KaHalax
3B’SI3KY.

B iaTerpomaniii aBromatnsoBaniii cuctemi (IAC) ®IIBH3 moxHa BUALIUTH
taki rpynu IC, sik: 670K ynpaBiiHHS, 1110 BKJIIOYA€E YIIpaBIiHHA (DiHAHCAMU, KaJpamH,
HJIP, matepianpHuil 00JiK, IUTaHyBaHHS Ta MOHITOPUHT, OJIOK 3a0e3MedYeHHs
HaBYAJILHOTO TMpoliecy, OJIoK 1H(QOpMaIiiHUX pecypciB Ta OJIOKM 30epiraHHs Ta
oOMiHy fgaHMX. B mux Onokax peamizyeTbcs MaTeMaTH4He 3a0e3ledeHHs. IXHs
NoeTarnHa peanizalis JO3BOJHMTh BHPIIIMTU YIPABIIHCHKI 33/adl, IO CTOATh MEpea
®OIIBHS.

MoxHa BUAUIMTUA IISATh PiBHIB 1HGopmaru3zauii gismeHOCcTI PIIBH3, sikum
BIJIMOBIJIAIOTH PI3HI apXITEKTypHU MPOTpaMHUX MOAATKiB, pi3H1 TexHosorii Tta BJI.

Ha nepmomy piBHi iHbopmaTu3zanis Oi3Hec-niporieciB GIIBH3 3abe3neuye
HE3aJIE)KHY aBTOMATH3AIlI0 KOXKHOTO OKPEMOI0 IpoLecy 31 CBOIM 00 €MOM JIaHUX.
Koxuuit nogarok npaiiroe 3 sokanbHoto b/, [lepumii piBeHb € MPOMINKHUM IS yCIX
OIIBH3 Ha nuisixy A0 BUIIUX PIBHIB.

Ha npyromy piBH1 1H(OpmMaTH3aiii OporpaMHi AOJATKH MaroTh JIBOX- a0o
TPHOXPIBHEBY KIIEHT-CEPBEPHY apXITEKTYpy a00 BUKOPHCTOBYIOTh KOMITOHEHTHUM
niaxia. Jlani iHTerpyroThes B €UHY cucteMy ympabiiHHg 0azamu nanux (CYB/).
Po3BuTKOM npyroro piBHsA € BHJAUICHHS O13HEC-JIOTIKM B OKpEeMHUH Iporiec (cepBep
nonatkis). Jist BUpimeHHs 3a/1ay ynpasiiHHA ooupaeThes nesHe Enterprise Resource
Planning (ERP)-pimenns, ske aBToMaTH3y€e OCHOBHI 3aJ1adi Ta JI03BOJISIE PO3BUBATH
Ta HanamToByBaTH cucteMy min nesHuil GIIBH3 3a momomororo BiacHUX 3aco0iB.
Take pimeHHs nepeadoavyae BUKOpUCTaHHs equHoi bJl Ta equHOrO cepBepa J0/1aTKiB.

Tperiii  piBeHb i1HGOpMaTH3aIlli  XapaKTEPU3YEThCS  (YHKIIIOHYBAHHIM
nekinbkox bJl, mor’s3anmx Mik coboro. Apxitektypa [I3 numaerbcs nBo- abo
0araTopiBHEBOIO.

OO6’emHaHHs TOAATKIB HA OCHOBI €IMHOI apXITEKTypU € OCHOBOIO YETBEPTOTO
piBHs 1H(opmaTuzauii. Ha npomy piBHi B iH(popmainiiiHomy cepenoBuini PIIBH3

¢dbynkuionytots pi3Hi CYBJl, TexHonorii, apXiTeKTypH, aje BCl BOHU IOB’sA3aHi 3a
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JIOTIOMOTOI0 TIEBHUX MeEXaHI3MiB Ta mpaBui. Ha ueTBeproMy piBHI BiAOyBa€eThCA
1HTerpaIs J0JaTKiB, 10 HaWyacTillle peai3yeThCs 3a JOMOMOTOI0 BEO-CIyXO Yy
CEepBiC-OPIEHTOBAHIM apXiTEKTYPi.

Jnsg m’storo piBHSA 1HGOpMaTH3allli XapaKTEpHUM € BUAUICHHS CHUIBHHX
(GYHKITIOHATBHUX MOXJIMBOCTEH PI3HHUX CHUCTEM Ta iX peajizallis TeTepOreHHUMHU
3acobamu. Hampukiaza, OUIBLIICT CHCTEM MarOTh MOAYJ peecTpariii 1 ynpaBiiHHS
IpaBaMu KOPHUCTYBadiB, MOJYJIl 3BITHOCTI, peaiizaiis SKuX Moxe OyTh o0’ €aHaHa.
OnHi€0 3 BOXJIMBUX XapaKTEPUCTUK LIHOTO PIBHS € MOXKIMBICTH 1HTErparii Oi3Hec-
nporiecis [27].

TakuMm 4MHOM, Yy TaHOMY MiAPO3/1Il OyJI0 MPOBEACHO aHali3 1HGOPMAIIITHUX
cucteM (haxoBUX TMEPEIBUIIMX BIMCHKOBUX HaBUYaJbHUX 3aKJaJiB, a TaKOX
PO3MIISIHYTO Kiacu@ikaiiio 1HGOpMAIIHIX cUCTeM B cUCTeMi (haxoBOi MepeBUILOT
BIMCHKOBOT OCBITH, i1HGOpMaTH3aIil0 CUCTEMU (PaXOBOi NEPENBUINOI BIHCHKOBOI
OCBITH. 3alpoNOHOBAaHO 00’€IHATH peai3allil0 MOAYJIB peecTpauli 1 yNnpaBiiHHA

KOpI/ICTYBaLIiB Ta MOOYIIIO 3BITHOCTI B CHCTEMI HAaBYaJbLHOTO 3aKJIajgy.

1.2. ExonomiuHa xapaktepuctuka [C ®IIBH3

CydJacHi TE€XHOJIOT1i HaBYaHHS IPYHTYIOThCS Ha 1HTEHCUBHOMY BHUKOPHCTaHHI
iH(dopmariiHux pecypciB Ta posnoauienux iH(opmariiaux cucteM (IC). besneka
IIUX CHCTEM Ma€ BAXJIHMBE 3HAYCHHS SK JUISI HOPMaJIbHOTO (DYHKIIIOHYBaHHS
HABYAJIBHOTI'O 3aKJIAJly, TakK 1 1715 3a0€3MeUeHHs HalIeXHOI AKOCT1 OCBITH. [lopy1ieHHs
KOH(D1IEHIIIHOCTI, MUTICHOCTI Ta goctynHocTi iHGopmartii B HaBuanbHux [C (HIC)
MO€ HETaTHMBHO BIUIMBATU Ha HaBYAJIbHUN MpOILIeC, 3aBAaBaTi (1HAHCOBUX 30UTKIB,
CTBOPIOBATH HE3PYYHOCTI IS CTYJACHTIB, BUKIAJadiB Ta aJMIHICTPATUBHOTO
nepconany. Hapuampai IC € cxmamoBumMu dactuHamu 1HGOPMAMIMHUX CHCTEM
3aknaniB ocBith (IC30). Indopmariiiini cucTeMH 3aKialiB OCBITH MalOTh HU3KY
ocoOmmBocTe, 10 BiAp3HAOTH ix Big [C 1HmUX yCcTaHOB, oOpraHizarlii,
nianpueMctB. CpOrogHi Iie OCTaTOYHO HE Cc()OPMOBaHI YSBIEHHS  I0JI0

ONTUMAJIBHOTO CKJIaJy TaKUX CHUCTEM, IX apXiTeKTypu, QYHKLIA, $KI BOHH
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peami3yloTh, a TaKOX HE BHUIPAIIOBaHI MIAXOAM 10 3a0€3MEeUCeHHS Oe3MeKH
iH(opMalIIii B TAKMX CHCTEMaX 3 ypaxyBaHHAM iX CHECIUDIKU.

Posrnsnemo opranizamiiiny ctpyktypy ®IIBH3 Ta Moamens mupkymsimii
iHpopmartii. Ilpomecu BHUpPOOJIEHHS, CIOXHBAHHS Ta IUPKYJIAMli iHGoOpMarii B
3aKja/il OCBITH ICTOTHO 3aJeXaTh BiJ MOro oprasizamiiHoi cTpykTypu. B Ykpaini
¢yukmionytore ®OIIBH3  pi3Hux piBHIB  akpeauTaimii, SKi  BiIpI3HAIOTHCA
OpraHi3allifHOK  CTPYKTYpolo, 1HMOpMaliHUMU JDKepellaMu W MOTOKaMH.
Obmexumocst TyT posrisiaoMm ctpykrypu OIIBH3 tumy “xonemx” sk opraizariitHoi
CTPYKTYpPH, 110 MOEAHYE LHUKIOB1 KOMIcli Ta kKadeapu. [[ns onpantoBaHHs CTPYKTypH
IC30 posrasimaTuMeMo OprasizamiiHy CTPYKTYpY KOJEIDKY SK TPHPIBHEBY (pHC.
1.2.1).

KoxxeH piBeHb 00’€aHYy€e aamiHiCTpaTHBHO-rocmonapchky (AI'Y), HaBuanbHy
(HY) Ta naykoBy (uu HaykoBo-mochiany, H/AY) gactunu. Koxna yactuHa mMae CBOi
iHpopmariiiHi pecypcu (IP), siki hopmyrots IP mboro piBHs.

[ndopmartiitHi pecypcu Tphox piBHIB (opmytoTh [P konmemxky. [Hdopmariiiai
pecypcu pizHux piBHiB 1 GIIBH3 3aranom € enemeHTamu sik Moro opraHizaiiiHoi
cTpyktypH, Tak 1 crpyktypu [C30. Indopmaniiini pecypcu Ha OyIp-KOMY pIBHI
iepapxii MOXyTh oOMiHIOBaTHCS iHbopMaliero 3 IP30 (iHdopmariiini pecypcu
3aKJIaJy OCBITH) IHIIUX PiBHIB Ta i3 30BHIIIHIMHU [P.

Ha puc. 1.2.2 300paxkeno mozenb uupkyssmii iHbopmamii y OIIBH3.
BinnmoBigno mo opramizamiiinoi ctpykrypu OIIBH3 (puc. 1.2.1) indopmariiiai
pecypcu MOXKHa posrisigatd Ha Tphox piBHsIX — [Pl (piBas ®IIBH3), P2
(xadenpanbromy piBHi) Ta IP3 (piBHI muKIOBHX KoMmicii). Ha koxkHOMY 3 piBHIB
takok € kopuctyBauli (K1, K2 1 K3), ski MoxyTh OyTH NpOayLEHTaMH 1
cnokuBadyamu iH(opmartii. Sk mokazano Ha puc. 1.2.2, oOMiH iHpOpMaIlier0 MOXKe
BiIOyBaTUCSI BCEPENMHI KOXKHOTO PIBHS, MK PIBHAMH, a TaKOX 13 30BHIIIHIMH

pecypcamu.



m Beds PMNBH3
AIMIHICTPATHBHO-
Hapuansya
rocnogapckEa YACTHHE Haywoea yacTuHa
YacTHHa

I
PiBEHE KategpansHHRA

[HICTPATMBHO-
rocnoAapesKa Haykoea yacTHHa
yacTuHa

AnMIHICTPaTWEHO-
HaguankHa
rocnogapcska il Hayxoea wactuna | | | |
YacTMHa I |

YT

Pucynox 1.2.2 — Monens mupkyssiii iHdopmartii y GITBH3
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Posrnsuemo ctpyktypy iHpopMmarniiinux pecypcie OIIBH3. I[udopmariiini
pecypcu KoxkHoro piBHs ckianaroTbes 13 [P AT'Y, HY ta H/IY, siki, cBo€ro ueproro,
MOXXYTh OYTH CTPYKTYpOBaHi 3a OpraHizamiifHuM Ta/du (yHKIIOHATEHO-TEMAaTHIHHM
OpUHIIMIAMU. 30KpeMa, iX MOXKHa VSABISTH SK 1€papXidyHy JIepeBOMOIIOHY
CTPYKTYPY, Y SKy BXOAUTh [P CTPYKTYypHHUX MiJIpO3AUTIB, a TaKOX OKPEMHUX

kopuctyBauiB (puc. 1.2.3).

IP30
IP ATY IP HY IP HAY
IPK
1 1 1
1 1 1
| IP IP >
1P ATY IPHY IP Ha4 kopuctyeaua | | [| kopuetysaua kopucTyBaua | ||
I I I
I I I I 1 I
I 1 |
1> 1P = IF eiaginis IP einainis IF eigainis.
KOPUET B AN KOPUCTyBaua KOPUCTYBaYa
| | |
1 1 1
I 1 I
IP sigainis IP eigpini IP sinainis.
1PL
IP APY IP HY 1P HAY
| | |
1 . 1 1 I L
1> P IP
KOpHCTYBaYa KOPWCTYBAYE KOPWCTYBaYA
I I |
I 1 I
I 1 I
IP eigaine IP eippinis IP singinie

Pucynok 1.2.3 — CtpykTypa iHpopMaLiifHUX pecypciB 3aKIadiB OCBITH

[adopmariitai pecypcu Ha piai @IIBH3 06’ eqnyrots [P AT'Y, 1P HY, 1P H/IY
ta [P kadenpansuoro piBus (IPK). [ndopmariiitni pecypcu Ha piBHI KadeapaibHOMY
Bkirouath cBoi [P AT'Y, IP HY, IP H/IY Ta IP piBHs 1iukioBux komiciit (IPLI).

Posrnsaemo indopmariitny cuctemy GIIBH3. [HdopmartiiiHi pecypcu 3akiany

OCBITH MpHU3HAYEHA JJI MIATPUMKHU 1HPOPMALIMHUX pecypciB Ta MOTOKIB, HaJaHHS
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KOpPUCTyBa4YaM 1H(POPMAIIHHO-00UHCTIOBAIBHOTO CEPEOBHINA Ta IHIMUX TOCHYT,
HEOOXTHMX iM IS BHKOHAaHHS CBOiX (YHKIIA SK BHKJIajada, HAYKOBIS Ta
aZMiHICTpaTOpAa.

[Hdopmariitna cucteMa 3aKkiajiiB OCBITH — OpTaHi3aliifHO-TEXHIYHA CHCTEMA, B
KOTpIA peani3yroThesa 1HGOpMaIlIiHI TEXHOJOTIl, 1 nepeadadyaeTbcsi BUKOPUCTAHHS
amapaTHOro 1 MPOrpaMHOro 3abe3nmedeHHs, HeoOXITHOTO s peajizarlii mpoIeciB
30upaHHs, 00pOOKHM, HAKOTIMYECHHS, 30epiraHHs, MOIIyKY 1 MOIMPEHHs 1H(popMariii.
OcHoBoro  iH(popMamifHOT cucTeMd (HaxOoBOrO  MEPEIBHUIIOTO  BIMCHKOBOTO
HAaBYAJIBHOIO 3aKJaJy € TEPUTOPIAIbHO PpO3IMOAUIEHI KOMIT IOTEpHI CHCTEMH
(oOumcIOBaIbHI MEpEeXi), CIEMEHTH SKUX PO3MIIICHI B OKpeMHX OYIiBJISX, Ha
PI3HHUX MOBEpXax 1uX Oy/AiBeNb 1 MOB’s3aH1 MK COOOI0 TPAHCIIOPTHUM CEPEIOBUIIIEM
(ckpyueHa mapa, ONTOBOJIOKOHHI KaHaIM, paaiokaHaiu Toino). OCHOBY amapaTHUX
(TexHiuHMX) 3acO0IB TaKMX CHCTEM CTAHOBJIATh IIEPCOHAIbHI OOYHCIIIOBANIbHI
MalluHu, nepudepiiiHi Ta 1HII JONOMDKHI MOpUCTpoi, 3acobm 3B s3Ky. Ckian
MpPOrpaMHUX 3ac0o0IB BHU3HAYAETHCS MOMIMBOCTAMH amaparypu 1 XapakTepoM
BUPILTYBaHUX 3aBJaHb B KOHKPETHIN 1HPOpMaLIiHIi cucTeM.

Moxna Buauatu taki enement [C30:

— amapaTHe 3a0€3IeUeHHS;

— mporpamMHe 3a0e3MeUeHHs;

— 1iH(OopMaIiifHi pecypcu;

— aBTOMAaTH30BaH1 poOoui Micis KopuctyBadiB (APM);

— BJIaCHE KOPHUCTYBaUi.

3BakarouM Ha 11e, MOXxkHa ooy xyBatu moaens IC30 (puc. 1.2.4).
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IC30
Y Y ‘L Y Y
I ABTOMaTWUZOBAHI
AnaparHe Mporpamue | IHchopmaLiiHI - f |
3abeaneyeHHA 3abesneveHHA pecypei Ef:f:;y‘:::‘a: ] Kopucrysaui
Cuctemue M3 |44 T
P30 & APMAY @ | AAwHCTRETODM g
|HeTpymMeHTa il
aa Hayxoso-
kopucryeaua IPK nl APMHB [ | suknagaupkuii cnag, €
Haguyanbhe M3 |« IPU » APMAN — OonombxHKA €
nepcoHan
APMGC ! |—|Cwem <

Pucynok 1.2.4 — Mogens IC30

ArmnapaTHe 3a0e3nedeHHs — 1€ KaHaiu 1 3aco0u 3B’SI3Ky, BY3JIM KOMYyTallli,
cepBepu Toio. I[Iporpamue 3a6esneuenHss [C30 00’eaHye CUCTEMHE MPOTPaMHE
3a0e3MeUeHHs, HEOOXiAHEe JId MATPUMKH (YHKIIIOHYBAaHHS CaMoOi CHCTEMH,
IHCTpYMEHTapii  KOpUCTyBaua Ta  HaBYaJIbHE IMporpamMHe  3a0e3MeYeHHs.
ABTOMaTH30BaH1 po0OOYl MICIS BIATOBIIHO 10 YOTUPHOX THIIIB KOPUCTYyBaydlB MOXKHA
noaumti Ha APM aamiHicTpaTHBHO-yIIpaBiiHChKoro nepconany (APMAY), APM
HaBYAJIbHO BUKIIananbkoro ckiany (APMHB), APM nonomiXHOro mnepcoHay
(APMJIT) Ta APM crynentiB (kypcanTiB) (APMC).

PosrisitHemo icHyroul HaByajibHl 1H(OpMarliiiHi pecypcu. [Jo HaBYalbHUX
inpopmariitaux pecypcis (HIP) HanexxaTh MaTepiain B €JICKTPOHHOMY BUIJISII, SIKi
MOXYTh BHKOPHCTOBYBAaTH KOpPHCTyBaul (BHKJaJadi Ta CTYJCHTH) y HABYAJIbHOMY
npotieci. 30KkpeMa, A0 HUX 3apaxOBYyBaTUMEMO MiJIPYYHUKH, MOHOTpadii, KOHCIIEKTH
JICKII, HaBYaJIbHI Tpe3eHTallli, HaBYaJIbHO-METOJWYHI MaTepialiv, IHCTPYKIIi 10
BUKOHAHHS JIA0OpAaTOpPHHUX poOIT, 3aBJaHHSA JO CaMOCTIMHHUX, pPO3PaXyHKOBHUX,
KypPCOBHX, TUIUIOMHHX poOiT (IPOEKTIB), TECTOBI 3aBAaHHs Tomo. Kpim Toro, 10 nux

pecypciB 3apaxoByBaTUMEMO iH(OpMAILit0 MO0 OpraHi3allii HABYaIHHOTO MPOIECY —
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pPO3KJIaI  3aHATh, KOHTPOJIBHMX 3aXOJIB, €K3aMEHIB, KOHCYJbTalllid, CIUCKU
3a00proBaHOCTEH TOLIO.

BiamoBimHO 10 IPOIYIIEHTIB Ta CIIOKUBAYIB X PECYPCiB iX 3apaxoBYIOTH 10
piBHS LMKIOBUX KOMICiH, KadenpalbHOTO Ta piBHIB 3aKiagy oOCBITH. PiBeHb
IIUKJIOBUX KOMICiii 00’€iHye HaBYaJIbHI 1H(OpMAIliiHI PeCypcH, SKi CTBOPIOBaHI Ta
BUKOPHCTOBYBaH1 KOPUCTYBayaMu, OpraHi3aliiHo MiANOPSAKOBAHUMHU 1N ITUKIIOBIH
KoMicii (KypcaHTH, BHMKJIagadi Ta aiMiHICTpaTHBHUH mepcoHan kadeapu). Croau
BXOJISITh HAaBYAIBHO-METOAMYHI MaTepianm 1ukiaoBoi komicii (HMMILI), naBuanbHi
MmaTepianu nukioBoi komicii (HMII) ta matepiamu mis nepeBipku 3Hanb (MII3L).
Kadenpansuuit piBenb 00’eaHye i1H(MoOpMaImiiiHI pecypcu, CHUIbHI IS yCIX
KOPUCTYBauiB, fKl OpraHi3alliiHO MIANOPSAKOBaHI LI Kadexapi. 30KkpemMa, CIOIu
BxoasaTh HIP piBHs mukimoBux kowmiciii (HIPLI), a Takox HaBYalbHO-METOIWYHI
matepianu kabeapu (HMMK), naBuansHi matepianu kadeapu (HMK) ta marepianu
st iepeBipku 3HaHb (MII3K), po3poOneni Ha piBHI kadeapu. Jo iHPopMamiitHUX
pecypciB piBHSL 3aKjajy OCBITH HaliexaTh 3arajbHi 1H(OpMaIilHI pecypcu —
oi6moteka cryaentceka (Cbh) Ta naykosa (HB), HIP xadenpanshoro pisus (HIPK),
HaBUaJibHO-MeTOMuHI Matepiasin (HMM3), naBuansHi Matepianu (HM3) Ta
Matepianu s nepeBipku 3HaHb (MII33), po3pobieHi Ha HaWBUIIIOMY PIBHI — PIBHI

3aKnany ocBiTH. OKpeMo ciijl BUAUIMTH 30BHIIIHI HABYAIbHI 1H(OpMaILiiiHI pecypcH

(3HIP).
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HIP

i —
HIPK HMM3 HM3 MM33 HB CB 3HIP
i —
HMMK HMK MM3K HIPL|

HMMLL HMLL Mn3L

Pucynok 1.2.5 — CTpykTypa HaBYaJIbHUX 1HPOPMAIIITHIX pecypciB

CrpykTypa HaBuanpHOl 1H(popmaniiinoi cuctemun @OIIBH3. HauanbHa
iHopMmaiiitHa cuctema € ckianoBoro IC30 1 mpuszHayeHa AJis HAJAHHS JOCTYITY
KOPUCTYBadaM JI0 HaBYAJIbHHUX 1HQOPMAIIHHUX PECYPCiB, a TAKOXK KOHTPOJIO 3HAHb
ctyneHTiB 1 acmipantiB. CxiamoBumu HIC € HaBuanbHi 1HGOpMaIlliHI pecypcH,
IHCTpYMEHTapii KOPUCTYBadiB, 1HTEp(EHCH KOPHUCTYBauiB, IMiJICUCTEMa KOHTPOIIO
YCITIIITHOCTI.

CTpyKkTypy HaBUAJIbHUX 1H(QOPMALIMHUX pECypciB po3MIsHYTO BuIle. B
IHCTpYMEHTapii  KOPUCTYBadiB  BXOJUTh  IHCTPYMEHTapid  BUKIAgadyiB  Ta
IHCTpYMEHTapiii KypcaHTiB. Jlo 1HCTpyMEHTapil0 KOpHUCTyBauiB HajexaTh O(icHI
MporpaMHi MakeTH, CHellaai3oBaHi MPOrpaMHi MPOIYKTH, 1HII MPUKIAJIHI TPOTPAMH
Tomio. [HTepdelicu KopucTyBadiB 00’ €MHYIOTh iHTepdeic BuKiIagaya ta iHTepdeiic
KypcaHTa. Iarepdeiic Bukiiagaya aae 3MOry po3MIILIyBaTH HaBYajbHI MaTepiajd,
MaTtepiany Il KOHTPOJIO 3HAHb, OTPUMYBATH JOCTYM JI0 PE3yJbTaTIB YCIIITHOCTI
Tomlo. [HTEepdeiic KypcaHTa nae 3MOTy KOPUCTYBATHCS HaBYALHUMHU MaTepiajaMH,
MPOXOJUTH KOHTPOJIb 3HaHb ToIO. [liicucTemMa KOHTPOIIO YCHIITHOCTI 3a0e3nedye
BEJICHHS €JIEKTPOHHUX BEPCIH 3aJIIKOBUX BIJIOMOCTEH 1 )KypHAIIB BIJ[BiTyBaHHS.

Bukopucrannss CVSS gns ominku BpasznuBoctet HIC Tta IC30. 3aramom
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metomosioris CVSS (Common Vulnerability Scoring System) npu3Hadena ist
paHXXyBaHHS Ta OIL[IHIOBAHHS Bpa3aUBOCTEH 1H(QOpMaIHHUX cCUCTEM. Y HalIiil poboTi
npornonyemo Bukopuctatu CVSS s ouinku pusukiB iHpopmartiitHoi 6e3nemi IC30
ta HIC ®ITBH3.

3aranpHa cuctema ominku BpaziuBocted (CVSS) — me Biakpura cxema, sika
nae 3Mory oOOMiHIOBaTHCS 1H(OpPMALI€I0 TMPO BPa3IMBOCTI B i1HGOpMAIIHHUX
cucremax. CVSS ckimamaerscst 3 TphOX METpPUK. 0a30Ba METpHKa, YacoBa METPHUKA,
KOHTEKCTHA MeTpuka. KoxkHa meTpuka siBisie co0010 uuciio (OIiHKY) B iHTepBai Bij
O mo 10 1 BekTOp — KOPOTKHH TEKCTOBUM OMUC 31 3HAYCHHSAMH, SKi
BUKOPUCTOBYIOThCS Il BUBEACHHS OIIHKHU. ba3oBa meTpuka BioOpa)ka€ OCHOBHI
XapaKTEPUCTUKU BPA3NIMBOCTI. YacoBa METpHKa BIANOBIAA€ TAKUM XapaKTEPUCTUKAM
BPA3JIMBOCTI, KOTPI 3MIHIOIOTHCS 3 4aCOM, a KOHTEKCTHA METPHUKA-XapaKTEPUCTUKAM,
AK1 YHIKaJdbHI JUIsl cepenoBuia kopuctyBada. CVSS € 3posyminum, mpo3opum i
3arajJbHONPUMHATHM CIIOCOOOM OLIHKHM BPA3JMBOCTEH IS KEPIBHUKIB, BUPOOHUKIB
mporpaMHoro 3a0e3neueHHs 1 3aco0iB MiATpuMaHHS 1H(OpMaliiHOiI Oe3nexw,
JIOCJIIAHUKIB TOIIO.

['pyna 6a30BuX METpPUK BiJoOpakae XapakTEPUCTHUKU BPA3JIMBOCTI, KOTPl HE
3MIHIOIOTBCSI 3 YacOM 1 HE 3alie)arh Bij KOHTekcTy. Merpuku AV (Access Vector,
Bektop gmoctymy), AC (Access Complexity, Cxkmamnicte npoctymy) 1 AU
(Authentication, AytenTudikariiisi) OI[iHIOIOTb, SK OTPUMATH JOCTYII 10 BPa3JIUBOCTI 1
YU MOTPIOHI ISl eKCIUTyaTallli Bpa3IMBOCTI 10AATKOBI YMOBH. Tpy METPUKH BIUIUBY
— CI (Confidentiality Impact, Bius Ha xondiaenmiinicts), Il (Integrity Impact,
Bruiue Ha mimicuicts) i Al (Availability Impact, Brutus Ha 10CTyNHICTB) — OMMCYIOTh
MOJKJIMBUH MPSMUYN BIUIMB Ha CUCTEMY y BHIAJIKY €KCILTyaTallii Bpa3IMBOCTi.

3arpo3a, KOTpy 3yMOBJIOE BpPa3IUBICTh, MOXE 3MIHIOBATUCS 3 yacoMm. € Tpu
dbakTopu, KOTpl 3MIHIOIOTHCS 3 YacoM 1 BpaxoByrThcs B CVSS: minTBepmxeHHs
TEXHIYHUX JeTajied BpPa3jIMBOCTI, CTaTyC BHUIIPABIICHHS BPA3JIMBOCTI, JOCTYMHICTh
KOJly eKCIUTyaTallii 4M TeXHOJIoTii ekcruryaTaiii. Jo gacoBux meTpuk HayexaTs: E
(Exploitability, MoxmuBicts Bukopuctanus), RL (Remediation Level, Pisens

sunpasienns), RC (Report Confidence, Crymiab 70CTOBIpHOCTI).
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Pi3Hi cepenoBuila MOXYyTh MaTH BEIMYE3HUN BIUIMB Ha PHU3UK, KOTpUU
BUKJIMKAE€ HASBHICTh BPA3JIMBOCTI, JUIsI OpraHizamii 1 3alrikaBieHux oci0. I'pyma
KoHTeKCTHUX MeTpuk CVSS BimoOpaxae XapakTepUCTUKU BPa3IUBOCTI, KOTP1 TICHO
MOB’s13aH1 13 CepeloBUIIEM KOpUCTyBaya. J[0 KOHTEKCTHMX MeTpuk HanexaTs: CDP
(Collateral Damage Potential, ImoBipHicTh 3aBganHs modiuHoro 30utKy), TD (Target
Distribution, TI'yctuna 1ineit), SR (Security Requirements, Bumoru mo Oe3rekn).
Metpuka “Bumorn go Oesmeku” wmictuth Tpu Merpuku: CR (Confidentiality
Requirement, Bumoru no koudinentitinocti), IR (Integrity Requirement, Bumorwu 110
uuticHocti), AR (Availability Requirement, Bumoru 10 1ocTymHoCTI).

SAx Mu BXe 3a3Havalu BuIe, 1H(OpPMAIIHY CHUCTEMYy 3akjaay OCBITH Ta
HaByajibHy 1HPopMawiiiHy cuctemy @IIBH3 MoxHa po3risaatu Ha TppoX piBHAX. Ha
BCIX IIMX PIBHAX € CBOi 1H(OpMaIliiiHI pecypcH, 10 NOTPeOYIOTh 3aXUCTy. ATaku Ha
11 [P MoxxyTh 3miiicHIOBaTHCS 3a HasBHOCTI BpazimuBocTed y IC30 ta HIC.

VY naitnpoctimii Gopmi pu3uK I' 1715 LI€T 3arpO3U pO3PaXOBYETHCS SIK:

r=Cp, (1.2.1)
ne C € MOTEHIIHOI BTPaTOI BApPTOCTI pecypcy (110 MOKHA IHTEPIPETYBATH SIK
BIUTMB BiJ peaiizaiii Bpa3jivBOCTi), a P — IMOBIPHICTh aTaku Ha IIed pecypc (B
HamoMmy BUnajaky YA uun YHA).

Jns | -i Bpa3iaMBOCTI | V 3aranpHuil pusuk 1 R, skuit icHye mams mepexi 3 N

pecypciB, MOXHA BU3SHAUYUTH 32 (OPMYJIOKO:

n kj
R, = ijl C zkzltkj VPt (@),  (1.2.2)

ne Kj t — moTeHmiiiHa BTpaTa BapTOCTI | -TO pecypcy, CIpuIrHEeHa K -10 3arpo3oro 3
BUKOPHCTAHHSM | —i BPa3JIMBOCTI I V .
s 1 -i Bpa3iamBOCTI | V 3araibHuil pusuk | R, skuit icHye s mepexi 3 N

pecypciB, MOXKHA BUSHAYUTH 32 (POPMYJIOIO:

n kj
Ri = Zj=1 C] zk=1 tk] (V])p(tk](v]), (123)

ne kj t — moTeHmiiHa BTpaTa BapTOCTI | -TO pecypcy, cnpuurnHeHa K -1 3arpo30:0 3

BUKOPUCTAHHSAM | —1 Bpa3iuBOCTi 1V , IKj M — 3MeHIIIEHHs] IMOBIPHOCTI €KCILTyaTarlii
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BPA3IMBOCTI 1 V 1st 3arpo3u Kj t 3aBnsiku 3aco0am 3axucTy.

Ha mincrasi dopmyin (1-3) Moxe OyTu peai3oBaHUNA MOAYJIb OLIIHKA PU3UKIB.
OTxe, BiJ OLIHKA OKPEMHUX BPA3IUBOCTEH MU MOXKEMO MEPEUTH O OIIHKU PU3HKIB
sk okpemux enemeHTiB [C30 ta HIC, Tak i nux cuctem 3araiom.

TakuM 4YUHOM, PO3IJIIHYTO EKOHOMIUHY XapaKTepUCTHKY i1HGOpMaIiitHUX
cucrem OIIBH3, a came: opranizamiitny ctpykrypy ®IIBH3 Ta monens nupkyssii
iHbopmarlii, cTpykTypy 1Hbopmartiiinux pecypcis @IIBH3, indopmariiiiny cuctemy
3aKJIay OCBITH, BUAUIEHO OcHOBHI enemMeHTH [C30, a TakoX pO3TISIHYTO ICHYIOYI
HaBYaJbHI 1H(pOpPMAIiHI pecypcu Ta CTPYKTYypy HaBYaJbHOI 1H(OpMaLiiHOT
cuctemu OIIBH3. 3anpononoBano Bukopuctanus ¢popmyn (1.2.1-1.2.3) mist omiHku

BpaznuBocTel iHpopmarliiinoi cucremu GIIBH3.

1.3. XapakrepucTthka ICHYIOUHX METOJIB MIJABUIIEHHS EKOHOMIYHOI

e(eKTUBHOCTI PyHKI10HYBaHHS 1H(popmaliinux cucrem GIIBH3

["'0J10BHOIO METOIO PO3BUTKY 1H(POPMAIIIITHOT CUCTEMU KOJIEIXKY € T1BUILICHHS
€(EeKTUBHOCTI Ta SKOCTI MIATOTOBKM CHEIIATICTIB, HAyKOBOI [ISUIBHOCTI, Ta
YOPaBIIHHS yciMa pecypcaMu IS TBUIIEHHS KOHKYPEHTOCITPOMOKHOCTI B yMOBaX
noOy/IOBM 1HHOBAIITHOTO HAaBYAJIbHO-HAYKOBOTrO cepenoBuina. OOOB’SI3KOBOIO
PHUCOIO CYYacHOTO KOJICJKY € pO3BHMHEHa 1H(OpMaIliiiHa CTPYKTypa, BIPOBAHKCHHS
il y mpolecu MEeHEHKMEHTY Ta e(peKTUBHE YNpaBiHHA 1HOOPMAIIHHOIO CUCTEMOIO 3
000B’I3KOBUM 3aJTyYEHHSIM BUCOKOMPO(DECIITHMX KapiB.

BaxnuBicth po3BUTKY 1H(OpPMAIIHHOT CUCTEMHU MIATBEPIKYETHCS JTOCBIIOM
NPOBIIHMX KOJEIKIB Ta YHIBEPCUTETIB CBITY, Tak I1H(QOpMaliiiHa cTpaTeris
KeMOpuKChKOTO YHIBEPCUTETY € KIIOUYOBMM KOMIIOHEHTOM 3arajibHOi cTpaTerii
PO3BUTKY Ta Ma€ 3a METY BIPOBADKEHHS Yy HaBYaJbHUI Ta HAYKOBHUU TMPOIIEC
TEXHOJIOT1M HAWBMILOTO PIBHS Ta MOLIMPEHHS OOMIHY 3HaHHSAM Ta iHMOpMaIiiHy
niaTpuMky (The management of information at Cambridge). Micieto po3BUTKY
iH(popMarliitHux TexHonorii [IpIHCTOHCHKOTO YHIBEPCUTETY Ta WOr0 MiIPO3/UTIBIB €

e(eKTUBHE iX BUKOPHUCTAHHS y HABYaHHI, MIJATPUMKA BIPOBAHKEHHS IHHOBALIM Y
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BUKJIAJIaHHI, HAaBYaHHI, HAYKOBUX JOCIIJaX, IMiJBUINCHHI KBamidikarii, maATPpUMII
crismnpai npodecionanis (Princeton University).

OaHuM 13 HaWOUIBII MPIOPUTETHUX HAMPSIMIB BAOCKOHAJICHHS EKOHOMIUHOI
epextuBHOCTI (QyHkiionyBanHs [C ®OIIBH3 e Bukopucranus iHdopmaiiiHo-
koMmyHikamiiiHux  TexHosoridi  (IKT) Ta  po3BUTOK  TeIEKOMYHIKaIlIitHOTO
iHpopMmarriitHo-ocBiTHROTO cepenoBuia (TIOC), sxi B cBOIO uepry OyAayTh COpUATH
MIJBUIICHHIO  SIKOCTI  HaBYaJbHOI, HAyKOBO-JIOCIIAHHUIIbKOI, OpraHi3aliiHo-
ympaBIiHCHKOI aismbHOCTI y @IIBH3 [14].

Jns edekTuBHOTO BHOpPOBa/KeHHS B HaBuyanbHUM mpouec IKT HeoOxigHe
BIJIMIOBIIHE TIporpamHe 3abe3nedyeHHs. Y unuiomy @PIIBH3 wmarote mnporpamsi
NPOAYKTH, IO 3a0e3MeuyloTh HaBYAJIbHUM Tmporec. J[Jis TEXHIYHUX HaAnpsMIB 1
CHeliaJibHOCTeW rany3ed 3HaHb ,JHdopMaruka Ta oOuncItOBajgbHA TEXHIKA”,
«PamioTrexHika, paaiOCJEKTPOHHI amapaTd Ta 3B’S30K» BIANOBIIHE MPOTPAMHE
3a0€3Me4YeHHs] BUKOPUCTOBYETHCS B JIUCHUIUIIHAX TEXHIYHOIO, MPOTrPaMICTCHKOIO,
CUCTEMHOTO OJIOKIB JAMCIMILIIH. 3HAYHO MEHIIOK MIpor0 1H(QOpMaIliiHi TEXHOJIOTIi
BUKOPHUCTOBYIOTHCSI B JUCHUIUIIHAX MAaTEMATUYHOTO, (PI3UYHOTO0, €IEKTPOTEXHIYHOTO
OsokiB. Pi3HOBMAM mporpamMHOro 3a0e3MeyeHHs, 10 BHKOPUCTOBYIOTHCS B
HaBYaJBLHOMY Ipoiieci mija yac miarotoBku (axisiis 3 IKT:

— omeparliiiHi CUCTEMH Ta IHCTPYMEHTH 1X aJIMIHICTPYyBaHHS,

— IHTETPOBaH1 CepeIOBUIIA PO3POOHUKIB MTPOTPAMHOTO 3a0€3MEUEHHS;

— CUCTEMH yIpaBJiiHHs 0a3aMU JTaHUX;

— Case-3aco0u MPOEKTYBAHHS MPOTPaMHOTO 3a0e3MeueHHS;

— CAD-cucremn;

— MpOTpaMHI TPOYKTH KOMIT FOTepHOT Tpadiku;

— o(icHe IporpaMHe 3a0e3MCUCHHS;

— nakeT npukiaaaux nporpam (IIIT) MmareMaTHyHOTO 1 CTATUCTUYHOTO
MPU3HAYCHHS;

— [IIIIT 6yxranTepchKorooOiky Ta IHIIOTO €KOHOMIYHOTO MPU3HAYEHHS,

— web-texHomnorii Tomo.
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BucrnoBruMo Taki HEMOMIKKA 1 MPOMO3UINT MO0 BHUKOPUCTAHHS MPOTPAMHOTO
3a0e3neudenHns (I113) y HaBuagbHOMY MpoIIeci:

— HE BHUpINIEHO Ha pPIBHI JACEpXKaBU NpoOjeMy NpuaAOaHHS JIIIEH30BaHOTO
nporpamuoro 3abe3neuenns. He yci ®IIBH3 Tta ix migposainu yepes Opak (iHaHCIB
MOXYTbh JO3BOJIUTA COOI1 MpaIfoBaTu Ha JineH3oBaHomy [13 abo cratu yyacHUKOM
nporpamu ,,Microsoft Academic alliance”, mo gae npaBo oTpuMyBatH Jinen3iiiae 13
¢bipmu Microsoft;

— icaytote DPIIBH3, ne BHUKOPHCTOBYIOTHCS 3acTapiii Bepcii MporpaMHUX
npoaykTtiB. lle moB’si3aHO 3 HHM3bKOIO KBaliikalli€lo BUKIIANa4yiB, HU3BKUMH
BUMOTAaMH BUKJIaJIauiB JI0 SIKOCTI YMIHb CTYJIEHTIB 1 HEJOCTATHIM OOCSITOM KOIITIB
JUIs IpUA0aHHs HOBHX Bepciit I13;

— Maibke He BUKOPHCTOBYIOTHCSI MPOTPaMHI 3aCTOCYBaHHA B MaTEMaTHYHHX,
(G13MYHKX, TYMaHITapHUX JACLUHUILIIIHAX.

—y LUJIOMY KOMIT'IOT€pHA MIATOTOBKA CTYJIEHTIB MAa€ HU3bKUN pPIBEHb Ha
cnermianbHoCTsIX, A akuX IKT-npodiias He sBASETHCS OCHOBHHUM.

Posrinsitnemo mnepcnektuBH1 Hampsimu BrpoBamkeHHs KT y ®IIBH3. Ilo-
nepie, e criBnpansg GIIBH3 3 komepmiitnumu [IKT—dhipmamu.

Ha »xanb, cranom Ha 3apa3, goBosi Maino € @DIIBH3 B Vkpaini, ski
ciBnpaiooTs 3 komepuiitaumu IKT-pipmamu. Ak npaBuno, 0i3HECOBI CTPYKTypH
XOUyTh OTPUMATH KBaTi(hiKOBAaHMX BUITYCKHHKIB Ta II€ 31 CTakeM pobotu 1-3 pokw,
asie He Oa)karoTh OpaTH ydacTh y iXx HaB4aHHI. MiHicTepcTBO OcBiTH 1 Hayku (MOH)
VYkpainu pobuts Taki popmu criBnpaii GIIBH3 1 613HecOBUX CTPYKTYD:

— HayKOBO-HaBUYaJbHO-BUPOOHUYI KomIutekcH “ @IIBH3 -IKT-dipma”;

— BIAPO/DKCHHS HAyKOBOi pOOOTH CTYJEHTIB Ta HaBYaJbHO-BUPOOHUYUX
nabopaTopiii mij kepiBHULTBOM a00 natpoHaToM IKT-dipwm;

— MaiicTep-Kiacu, 1o iX NPOBOAUTUMYTh npeactaBHuku IKT-dipm;

— KOHKYPCH CTYJACHTCHKUX MPOEKTIB 3a TemaTukoro IKT-dipm;

— HaYKOBO-BUPOOHHMYI CEeMIHapW IS CTYJEHTIB 1 BHKJIQAadiB, IO iX

npoBoauTuMyTh IKT-dipmu;
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— BUPOOHMYI MPAKTUKHU CTyAeHTIB Ha Bimomux IKT-dipmax;

— KEpIBHUIITBO JUIJIOMHUM TPOEKTYBAaHHSM, PEICH3YBaHHS UTZIOMHHUX
MIPOEKTIB.

[To-npyre, nie miasumenns [KT-kBamidikariii BUKIa1a4iB.

IKT-kBamidikariss BUKIAaJa4diB y IUIOMY BIJANOBIIA€ Cy4aCHUM BHUMOTaM
po3Butky IKT, ane me icHye B TOMy BHMaAKy, KOJM BHUKJIaJadl MPaIlOIOTh 3a
CYMICHHUIITBOM HaJ PO3pOOKOI0 MpOTrpamMHUX, 1H(POPMAIIHUX CHCTEM 1 TEXHOJOT1H
Ta MarTh BIJMOBIIHI BIIPOBA/KCHHS Y MPOMHUCIIOBICTh CBOIX JOCSITHEHB. BibIoro
MIpOIO BHKJIaJayl 3alfHATI CBOEI0 HABYAJIBHO-TIEAArOTIYHOIO [ISUIBHICTIO, fKa
BIJIIPBAHA B1JI pEaIbHOI MPAKTHYHOI pOOOTH.

Tomy piBenb IKT-kBamidikaiii BUKIagadiB Ciij MiATPUMYBaTH B yMOBax ix
peanbHOro craxyBaHHs Ha [KT-¢dipmax. Cii po3lMpUTH OPAKTUKY, SIKY po3nodasna
IKT-acoriaris 3 muTaHb KOPOTKOYACHUX CTa)KyBaHb BUKJIAJadiB O€3MocepeiHhO Ha
BupoOHunTBi. ®IIBH3 3apa3 He BcTUraroTb 3a TEMIIaMU PO3BUTKY CY4YacCHUX
1H(pOpMAaIITHUX TEXHOJIOTIH.

[To-Tpere, 116 MOHITOPUHT SKOCTI MATOTOBKH KypPCaHTIB:

— po3po0Ka CHCTEMHU TECTiB 3 HOPMATUBHUX MHMCIUILIIH, O0OB’SI3KOBHX JIJIS
BU3HAYCHHS SIKOCTI IMATOTOBKH BUITYCKHHWKIB, Ta TPOBEACHHS 32 UMM TECTaMH Ta
KOHTPOJIBHUMHM 3aBJaHHSMH TIEPEBIPKM SKOCTI HaBYaHHSA MiJ aKpeIuTaIliiHOl
EKCIIePTHU3H;

— po3po0Ka CUCTEMH MOKA3HUKIB, 32 IKUMH BU3HAYAETHCS SKICTh HaBUAHHS Y
®IIBH3, BpaxoByrO4YHM MOTOYHY YCHIIIHICTh Ha OCHOBI HE3QJIEKHOTO TECTYBaHHS,
y4acTh KypCaHTIB y MIKHAPOJHUX OdiMIiazax, KoHpepeHIisux, (axoBUX KOHKypcax,
110 NpoBoATH Microsoft Ta iHII ipmu.

[TlincymoByroUHM, 10 TMEpPCIEKTUBHUX HampsmiB BrpoBamkenas [KT y
HAaBYAJIbHUN  TPOLIEC  MEPEABUIIOT IMIKOJIM Ta  PO3BUTKY  1H(OpMaIIHHO-
TenekoMyHikauiiHux pecypciB ®IIBH3 moxHa BiaHecTu:

— CTBOpEHHsI TenekoMyHikamiitHux wmepexx @PIIBH3 na ocHOBI KiacTepHOi

OOUYHCITIOBAJILHOI CUCTEMH, a00 CyNepKOMITIOTepa 3a0e3MeunTh BUCOKOIIBUIKICHI
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KaHaJM Tepeaadi JaHuX A7 MAKII0YEHHS CYIEepPKOMITIOTEPIB 10 MEPexki KOJEIXKIB 1
ri1o0anpHOo1 [HTepHET-Mepexi;

— o0’eqHaHHg  1H(QOpPMAIITHO-TEICKOMYHIKAIIIMHUX ~ PECYpPCIB  MPOBITHUX
®IIBH3 (BiiicbkoBHUil KOJIEHK CEPKAHTCHKOTO CKIIay XapKiBCbKOT0 HAIIOHAIBHOTO
yHiBepcutety IloBitpsinux Cun imeni IBana KoxkenyOa, BiilicbkoBuii Komemx
CepXKaHTChKOTO ckiany HarioHanbHOT akajeMii CyXOMmyTHUX BIHCHK IMEH1 TeTbMaHa
[1. Caraiimaunoro, BimmineHHs BiCHKOBOT MIATOTOBKH MOPEXITHOTO KOJICIKY
texHiyHoro ¢uoty HarionansHoro yHiBepcutety «Onecbka MOpPCbhKa axKajaemisy,
TOIIO) y €IuHul 1H(GOpMAaLiHUN MpOCTip Ta JOCTYN A0 OCBITHIX peCcypciB
MIPOBITHUX BIMCHKOBHUX KOJIEJKIB €BPOIIH;

— OIATPUMKA 1HINIATUBU MPOBIAHUX BIMCHKOBUX KOJICIKIB YKpaiHU IIOAO
HaJaHHS iM aBTOHOMII Ta aKaJeMIYHHX CBOOOJ Ha PIBHI €BPONEHCHKUX KPHUTEPIIB 1
CTaHJAPTIB, 3BUYAWHO IIIJIBUIIMBINKA BIAMOBIJAIBHICTh I[HMX 3aKJIaIIB TEpe
CYCIIUJIBCTBOM 1 IE€PEJI BJIAJION0 32 SAKICTh MIATOTOBKH BUITYCKHUKIB.

Po3risitHeMo  pO3BUTOK  €JIEKTPOHHO-KOMYHIKAIIMHOTO  1H(OpMaliiHO-
ocitHbOrO cepenonuiia (EIOC). CydacHuit Kojiex Mae OyTH aKTUBHUM YYaCHHUKOM
PO3BUTKY IIMBUII30BAHOI0 1H(GOPMAIIHHOTO CYCHUIBCTBA Ta CYCHIJIbCTBA 3HAHb.
3apmanHam EIOC € BIpPOBaKEHHS €JIEKTPOHHUX HABUYAIBHUX Ta METOJMYHUX
pecypciB, CepelOBHUIIE MOBUHHO HAJaBaTH 3PY4YHI CEPBICH JII PO3BUTKY SKICHUX
HaBYAJbHUX MaTepiajiB, € EJIEKTPOHHUM BiIOOPAKEHHSIM HAaBYAJIbHO-HAYKOBO1
nisibHOCT1 Konemky. Hassuicte EIOC HemoxiuBa 0€3 TOTY)XKHOI, AMHAMIYHOI
iHpopmariiiHoi iHdpacTpykTypu [15].

Ha 0a3i TexHIYHMX CKJIaJJOBUX PO3BHBAETHCS €JIEKTPOHHO-KOMYHIKAIlliTHE
1H(OpMaIIfHO-OCBITHE CEpPEOBUINE. 3aCTOCYBaHHS TEXHOJOTIM JUCTAHIIMHOTO
HABYaHHS Ui BCIX KOPHUCTYBaudiB 1H(GOPMAILINHOI CHCTEMHU HABYAIBHOTO 3aKIIay
pPO3KpMBAaE HOBI MOXJIMBOCTI BHUKJaJadaM Ta KypcaHTtam. HaBuanbHi martepianu
CTalOTh JOCTYITHHMH HE3aJIe)KHO BiJ Miclsd mepedyBaHHs, €JIEKTPOHHI 3acol0u
CHUJIKYBaHHS HAJal0Th MOXJIMBICTh €(PEKTUBHOI B3a€MOJIi MK KypCaHTaMu Ta
BUKJIaJlayaMy, HaBYAJIbHI MaTepiain JIETKO PEaryrThCs Ta JOTOBHIOIOTHCS, TIPOIIEC

HAaBYAHHS HaJAITOBYEThCS Ha I1HAMBIAyaldbHI TOTpeOU KypcaHTa. [lucraniiiine
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HaBYaHHS MOXKE€ OyTH SK OKPEeMOI0 (JOPMOIO HaBYAHHA TAK 1 CUCTEMOIO MIATPUMKHU
CTyAeHTIB 04HOi (hopmu [19].

[HpopmariitHo-016110TeUHa CUCTeMa 3aBASKU MOIIYKOBUM BeO-cepBicaM Ta
noctyny 3 IHTepHeT cTae OCHOBHOIO 0a3010 30epekeHHsI pO3pOOJICHUX €IEKTPOHHUX
3aco0iB HaBuYaHHs. JlocTyn 10 Takux 1HQOpPMAIIHHUX CEPBICIB SK OCBITHS Mepexka
EBSCO (EBSCO Publishing), HINARI (The Health InterNetwork Access to
Research Initiative) 3HayHO pO3IMIMPIOIOTH HAYKOBO-OCBITHIN IOTEHIAT KOJICIHKY
[29].

Po3BUTOK 0a3u €NEeKTPOHHMX HABYAJIbHUX MaTepiamiB 3a0e3MeuyeTbes SK
30UTBIICHHSIM Ta MOJIEPHI3aIl€0 TEXHIYHUX 3aC001B, TaK 1 CUCTEMHOI0 METOANYHO-
OpraHizaliifHOI MIATPUMKOIO Ha PIBHI pilleHb BYeHoi paau Koyemxy, HayKOBO-
METOJMYHO1 paJid Ta BIPOBAKEHHIO KOMIUICKCHUX TIPOTPaM PO3BUTKY.

PO3BUTOK JAHMCTAHIITHOTO HaBYaHHS TaKOXX Ma€ CHUCTEMHHM Xapakrep,
3a0e3Meuy€eThCS PO3BUTKOM TEXHIUYHUX, METOIWYHUX MHUTaHb Ta CTUMYJIOBAHHSIM
3aIISTHUX Y MPOIECT pO3POOKH AUCTAHIIIMHUX KYPCIB BUKJIA1a4iB.

Posmmpenns noctymny 10 HalCydacHIMIUX TEXHOJOT1M. BaxknuBicTh criBmpaiii
3 IPOBIAHUMHU PO3POOHUKAMU 1HPOPMAIIIHHUX TEXHOJIOTIA MIATBEPIKEHO JOCBIIOM
MPOBIIHUX KOJIC/DKIB Ta YHIBEPCUTETIB, TaKk YHiBepcuteT ['apBapa miaTpuMye MillHi
3B’SI3KM 3 Taku MM TpoBigHuMuU KommanisiMu sik Apple, Dell, GovConnection,
Microsoft, Adobe Ta OGararbma IHIIUMH, 3aBISKH YOMY KypCaHTH Ta BHUKIIaJadi
MalwTh JOCTyHo JO0 MepeaoBux I1H(OpPMAIIHHUX NPOAYKTIB Ta MNPOrPAMHOIO
3a0e3MeYCHHSI, MPUIUMAIOTh Y4acTh y CIUIBHUX J0Ciigax Ta Oi3Hec-mpoekTax [3].

PosyMmiroun BaJIMBICTh MIJATOTOBKM BHCOKOKBami(hikoBaHOTO  (haxiBiisd,
HalOUIbIII BUPOOHUKM KOMIT'FOTEPHOI TEXHIKM 1 MPOrpaMHUX 3aco0iB aKTUBHO
CHiBpOOITHUYAIOTh 3 HABYAJIBHUMH 3aKJIaJlaMH, HAJAIOTh MOMJIMBOCTI CTBOPCHHS
HaBUYAJbHUX 3ac00iB 1 cepTU(dIKAIIHHUX HABYAJIbHUX IICHTPIB. AKTHUBHO
(GYHKILIOHYIOTh MI>KHAPO/IHI MPOEKTU Ta MPOrpamu, 110 3a0e3neuyoTh (1HaHCYBaHHS
HepeIoBUX JOCATHEHD 1 PO3BUTKY HOBHX 1H(POPMALIHHUX TeXHOJOTIH [7].

Jns Toro, mo0 HalaroaWTH HEOOXIJHI 3B'SI3KM MOTPiOHA akTUBHA poOOTa

3aIliKaBJICHUX JIIOJIEH, SKI BOJOJIIOTH 3HAHHSAMH B CBOiM HAyKOBIM TeMaTHII,
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CHIBIPAIIOIOTh, 3 KOJIETAaMU B IHINIWX HABYAJbHUX 3aKJIaJaX, BUKOPHCTOBYIOTH
iHQopMalliitHi  3aco0M  CIUJIKYBaHHS, 3HAIOTh AaHTJIIMCBKY MOBY, 3TOAHI [0
JOMaTKOBUX TPYIOBUTPAT HA €Tali CTAaHOBJICHHS CTOCYHKIB 1 BIIPOBAKCHHSI
nepeoBUX 3HAHb Y HaBYAIBHUIN Mporiec. 3 00Ky KepiBHULITBA HEOOXITHE PO3YMIHHSA
BOKJIMBOCTI PO3BUTKY MOJIOHMX KOHTAKTIB 1 TOTOBHICTh BKJIQJAaTH TPOIll B HOBY
TEeXHIKYy Ta JIIEH3YBaHHS MPOTPAMHOTO 3a0e3MedYeHHs, 3aCTOCYBaHHS MPOEKTHHUX
TEXHOJIOT1H. BakJIMBUM YMHHHUKOM TaKOX € PO3BUTOK OaHKIB JaHUX 1 010110TEK 3
BIIKPUTUM JOCTYIIOM [0 MaTepiaiiB uepe3 I[HTepHET, IUHAMIYHE OHOBJICHHS
1H(pOopMaIlii Ipo ICHYI0Y1 1 3aIJIaHOBaH1 TPOEKTH 3a JOTIOMOT 00 BEO-CalTy.

CmiBrnpans 3 kopropairiero Microsoft € cBOepiAHOIO BI3UTHOIO KapTKOKO JIJIs
HaJaro/)KeHHs MapTHEpPCTBA 3 IHIUMMU KPYNHUMH BHPOOHHMKAMHU. 3aBIAKHU LIH
CIIBIpAIli, KOJISJ[)K MOYKE€ OTpUMATH HOB1 3HAHHS IIOJI0 TEXHOJIOT1H 1HGOPMAIIHHOTO
PO3BUTKY MPOBITHUX KOJICIXKIB CBITY.

Jnst po3BUTKY MOKa3HUKY xkuTTe3natHocti GIIBH3 HeoOXigHO 1HTEHCUBHO
pO3BHBATH  CIIBIOpALIO 3 BIIJAJICHUMH  KOJEram, CHUIBHO MHPOAYKYIOUU
1H(pOopMaIliiiHI pecypcH AJis LIMPOKOro JOCTYITY.

Ho cnenudiuHux 0CO0IMBOCTEM €JIeKTPOHHO-KOMYHIKAI1ITHOTO
iH(dopmariiino-ociTHROro cepefopumma (EIOC) HaBuanmpHOrO 3akiially MOXHA
B1JIHECTH HACTYIIHI:

— BIAKPUTE BIpTyaJibHE CIIIBTOBAPUCTBO;

— BHCOKA 1HTEHCUBHICTh IIOHOBJIEHHSI PECYpPCHOI 0a3u, 3BayKar04d Ha BUCOKHUX
TEMIIIB HayKOBO-TEXHIYHOT'O MPOTrPecCy;

— BHCOKa BIJIBIIYBaHICTh PECYPCIB BIIJAJICHUMH KOPUCTYBauaMu, 00yMOBIICHA
noTpeOOIO COIiyMy B HOBUX HaBYAJIBHUX Ta 1H(GOPMAIIITHUX pecypcax;

— IHTEHCUBHE OHOBJIEHHs ckiiany ydacHuKiB EIOC, nos'si3ane 3 npoBeAeHHSM
HaBYAJIbHUX CECIM;

— BICYTHICTh CHUIBHUX PO3p00OK 3 BignaneHumu ydacHukamu EIOC, mio
OOyMOBJIFOE ~ BIJICYTHICTh PECypCiB, CTBOPEHHX Y PE3yJbTaTi eJIeKTHOHHO-

KOMYHIKaIii{HOT B3aEMO/IIT;
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— HU3BKUM piBeHb 1HGOPMAIIHHOT B3aEMOIIT 3 BIJIaJIEHUMH Kojleramu Ta / abo
eKCIIepTaMHu.

JIB1 ocTtaHHI OCOONMBOCTI € HACIIJKOM HAasSBHOCTI IMOCTIHHOrO HaBYaJIbLHOTO
npolecy 1, BIAMOBIAHO, IHTEHCHBHOTO 3aBAaHTAKCHHS BUKIAJAIBKOTO CKIAay Ta
inmoro nepconaixy EIOC. Lli Hemoliku KOMIIEHCYIOThCSI IHTEHCUBHUM OHOBJICHHSIM
pPECYpCIB MIMPOKOTO JOCTYMY 1 HAaBYAIBHUX MaTepialliB IS JUCTAHINIAHOT (popmu
HaBYaHHSI.

BipTyanbHi koMaHau — 1€ KOMaHAM, IO B3aEMOJIIOTH 1 CIUIKYIOTHCS
TOJIOBHUM YMHOM 3a JOTIOMOTOI0 €JIEKTPOHHUX KOMYHiKaliid. OOoMiH iH(pOpMalli€ro B
HUX HJie Yepe3 KOpJAOHH KpaiH i opraHizaiii, mpoctip i yac [13].

3B'130K 3 KoJieramu 4epes Internet B pexxuMi peasbHOr0 4acy KOPiIHHUM YHHOM
MIHS€ TPUHIMIN poOOTH 1 00MiHy 1HQopMaliero. Internet crae A YieHIB KOMaHAH
HOBUM KOMYHIKAI[ITHUM CTaHAapTOM, 1 MNporpaMHe 3a0e3MeUeHHs, 10 POOUTH
MOKJIMBOIO BHJIAJICHY KOJEKTUBHY pPOOOTY, BIAKPHBAE IOPOTY JO TOJATIBIIOTO
MIJBUIIEHHS TPOJYKTUBHOCTI B HOBHX YyMoOBax. J[Jii KOpPHCHOro 3acTOCyBaHHS
1HpOpMaIIHHUX TEXHOJIOT1M HEOOXITHO BHAUIMTH B KOMaH/I IPOEKTY BIAMOBIIHY
oco0y — iH(opMmarliiHoro MojepaTopa, MPOBECTH BUBYCHHS HOBHUX MOMKJIMBOCTEH
KOMIT'IOTEpPHUX Ta IHTEPHET-TEXHOJOTIH, BHU3HAYUTH HaW3pydHimy Qopmy
IHTEPAKTUBHOI B3a€EMOJIli yCIX YYAaCHHMKIB TMPOEKTY, IJIAHYBaTH B3aEMOJIIIO
BUKOPUCTOBYIOUM ICHYIOUl MOJKJIMBOCTI, 3BUYailHI 3acoOM KOMYHIKalli Ta HOBI
iHdopmariiini  MoxiauBocTi. J[o uYMcnma cydacHl TEXHOJOri, KOPUCHHX MJis
MOCTABJICHOIO0 3aBJaHHS, HA3BEMO Take: MOpTajdd Ha 0a3l CUCTEM YINpPaBIIHHA
KOHTEHTOM, IPOTpaMu CIUIKYBaHHS, COIlaJbHI MEPEXKi, OpraHi30BaHI MOCHJIAHHS.
Ha3zBemo TakoX B)XE ONaHOBaHI OUIBIIICTIO KOPUCTYBaudiB €JIEKTPOHY IOIITY,
PO3CHIIKH, TIEPETJIsl Ta MOMIYK Ha WeD-CTOpiHKaX.

[Ipu cTBOpEeHHI BIpTyaJIbHOI KOMaHAM CJIiJl 3BEPHYTH yBary Ha Te, 110 Il JI0IU
MOXXYTh MpalIOBaTH CaMOCTIHHO, BOJOJIIOTH JIJIEPCHKUMHU SKOCTSIMH, MAalOTh
HEOOX1H1 JUIsi CTBOPEHHS MPOAYKTY npodeciiiHi HaBUKH, 3/1aTHI MepeaaBaTh CBOi

3HAHHS KOJIETaM, MOKYTh JOIIOMOTTH B PO3BUTKY €(PEKTUBHHUX METOJIIB POOOTH.
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Takum yuHOM, PO3IJISAHYTO MEpPCHEKTUBHI HampsiMu BopoBamkeHHs IKT y
®IIBH3, a came: pO3BUTOK €JIEKTPOHHO-KOMYHIKAIIHHOTO i1H(OpMaIliiiHo-
OCBITHBOTO CEPENOBUIIA, PO3BUTOK 0a3u EIEKTPOHHUX HaBUYAIbHHX MaTepialiB,
PO3BUTOK AUCTAHIIIHHOTO HaB4yaHHs, miaBumieHHs [KT-xBamidikariiii mpariBHUKIB,
MOHITOPHUHT SIKOCTI MATOTOBKU CTYACHTIB. 3alpONOHOBAHO  CTBOPEHHSI €JIEKTPOHHO-
koMyHikamiitHux mepexx @IIBH3 Ha 0cHOBI KiIacTepHOi OOYHCIIOBATBHOI CUCTEMH,
o0’enHaHHs  1H(MOpMaIliiHO-TeIeKOMYHIKaliitHuX pecypciB mposignux PIIBH3 y
€IMHUN 1HQOpPMAIIHUI MpOCTIp Ta MAOCTYN JO OCBITHIX pECcypciB MpPOBITHUX

KOJIEIKIB €BPOIH.

1.4. “XmapHi” TEXHOJIOT1i sIK OCHOBHMI Hanpsam BaockoHaneHHs [C ®IIBH3

CydacHl TEXHOJIOTIT HaBYaHHS IPYHTYIOTbCSI HA 1HTEHCUBHOMY BHUKOPHCTAHHI
1H(popmaliiiHux pecypciB Ta po3noauieHux iHpopmauiiinux cucteM (IC). besneka
OUX CHUCTEM MAa€ BAXJIMBE 3HAUYEHHS K I HOPMAJIbHOTO (PYHKIIOHYBaHHS
HABYAJIBHOTI'O 3aKJIAly, TaK 1 1715 3a0€3MeUeHHs HalIeXHOI AKOCT1 OCBITH. [lopy1ieHHs
KOH(}1IEHIIMHOCTI, UTICHOCTI Ta AocTynHocTi iHpopmalli B HaBuanbHux [C (HIC)
MO>K€ HEraTHMBHO BILJTMBATHU HAa HABUYAJbHUU MpOIleC, 3aBaBaTH (IHAHCOBHUX 30UTKIB,
CTBOPIOBAaTH HE3PYYHOCTI JUIsl CTYJACHTIB, BHKJIAJayiB Ta aJMIHICTPATUBHOIO
nepconany. Hapwanpai IC € cxmamoBumMu yactuHamu 1HGOPMAIIMHUX CHCTEM
3aknaniB ocBith (IC30). Indopmariiiini cucTeMu 3akiajiB OCBITH MAalOTh HHU3KY
ocobmuBocTei, 1O BiApB3HAOTH ix Big [C 1HWMX yCTaHOB, OpraHi3auii,
nignpueMcTB. CbOrojgHi II[€  OCTaTOYHO HE Cc(HOpPMOBaHI YSBJICHHS IIOJO
ONTUMAJIBHOTO CKJIaJy TaKUX CHUCTEM, IX apXiTeKTypu, QYyHKLIA, $KI BOHH
peami3yloTh, a TaKOXX HE BHIpAlbOBaHI MIAXOAW OO0 3abe3nedeHHs Oe3MeKu
iHpopMarlii B TaKUX CUCTEMaX 3 ypaxyBaHHM iX crienudiku [4].

Ha nanuit MOMEHT, po3poOKOI0 HaBYaJIbHUX PECYpCiB 3aliMalOThCs B YCIX
(daxoBHUX MEPEIBUIUX BIHCHKOBHX HaBuanbHuMx 3akiamax (DIIBH3), omgmak mis
MO€/IHAHHS HasBHUX 1HGOPMAILIITHUX pecypciB HE BUCTAYA€E Hl aJIMIHICTPATUBHUX, Hi

(db1HaHCOBUX, HI TEXHIYHUX pecypciB. [locuTh 4acTo crmocTepiraerbcsi HeeEeKTUBHE
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BUKOPHUCTaHHA ab0 MyOJioBaHHS BXKe HasBHUX pecypciB. Lle 3Mymiye nrykatu HOBI
NUISIXM 1X BHUPIIMICHHS B yMOBax CTPIMKOI'O PO3BUTKY TEXHOJIOTIH 1 KOMYHIKAITIH.
OpnuM 13 mepcnekTuBHUX HampsiMiB BrockoHaneHHs IC ®OIIBH3 e BmpoBamkeHHs
“XMapHUX"’ TEXHOJOT1H (0OYUCIICHB).

Xmapui oouncnerns (Cloud Computing) - TexHosorist 00poOKU AaHMX, 3a AKOI
KOMIT'IOTEpHI PEeCcypcH Ta TOTY>KHOCTI HaJaloTbCid KOPUCTyBaueBi sk IHTepHET-
cepsic. 3a Bu3HaueHHsM HarionansHoro Incturyty CranmaprtiB 1 Texnomorii CIIA
(NIST), xmapni OOYMCIEHHA — II€ MOJAENb HaJaHHA KOPHUCTYBAdeBl 3PYYHOTO
MEpEXKEBOro JOCTYMY A0 CHUILHOTO (POHAY OOUMCIIOBAIBLHUX PECYpCiB (TaKHUX SIK
MEpexKi, CEpBEPU, MACUBHU JITaHUX, IPOrpaMHI NMPUIOKEHHS Ta TOCIYTH), SIKI MOXKYTh
OyTH MIBUJIKO HaJaHl 3 MIHIMAJIbHUMH YIPABIIHCHKUMH 3yCHUIUIAMH 200 B3a€EMOJIIEI0
3 IPOBANWIEPOM HOCTYT.

€ Jekubka HampsMiB PO3BUTKY XMapHUX TEXHOJIOTIH, IO Ha0yBaloTh
MOIIMPEHHSI B OCTaHHIN Yac y TOMY YHCII 1 y raiy3i ocBitu [6].

SaaS (Software-as a Service), abo nmporpamHe 3abe3mnedeHHs sk cepsic. [eske
nporpamHe 3a0e3neueHHs ado J0AaTKW, HAPHUKJIa[ BHYTPILIHINA cepBep Oprasizanii
JUTsl poOOTH MOIITH, OOMIHY JAHUMU 3aMOBJIIE€THCA K IJIATHA IHTEPHET-TIOCIIyTA.

VY ramy3i OCBITM LI THUI CEpBICY MOKE HaJaBaTH CTyJIEHTaM JOCTYI [0
€JIEKTPOHHO1 MOIITH, ONEepalliHUX CUCTEM, TOAATKIB, MPOTpaM po3Ii3HABaYiB cliamMmy
1 HemoTpiOHOi KOpEeCHOHJIeHIlli, 3a0e3neuyBaTh KypCaHTIB 1 JOCTIAHUKIB TIO
HEOOXI1JTHOCTI CHeliali30BaHUM MPOTrpaMHUM 3a0€3MEUEHHSM, a TAKOX MPOrPaMHHUM
3a0€3MeUYeHHsIM Ta OO0JIaIHaHHAM, SIKe NOTpedye Oarato OOpoOKM 1 OOYMCIIECHb
(HarmpuKIaI, A1 3MIHCHEHHS eKCIIEPUMEHTIB).

Hesxi mocnigHUKK BOA4aloTh IepeBarM BUKOPUCTAHHS  «IIPOTPaAMHOIO
3a0e3MeyeHHs sIK OCIYTr» Y HaBYaJIbHUX 3aKjaaax y 1BoX (pakropax. [To-nmepue, 11e
7A€ MOKJIUBICTH BHPIIIUTH TPOOJIEMH JIIEH31WHOTO BUKOPUCTAHHS MPOTPaAMHOTO
3a0€3MeUeHHs, 110 MOTPeOy€e MOCTIMHOrO OHOBJICHHSA. 3 IIUM IIOB’S3aHUN MPOIEC
MIATPUMKHN Ta BCTAHOBJICHHS, BIICTEKYBaHHS TEPMIHIB JIIIEH31H 1 T.1., M0 MOTpedye
3HAYHUX KOIUTIB 1 CHELIaJIbHUX MPAIIBHUKIB. Y BHUMAAKY 3aCTOCYBaHHS XMapHUX

oOUHCIIeHb CXeMa JIIIIEH3YBaHHs CIPOIIeHa, a KOMITIB HEOOXITHO MEHIIIE 3a PaxXyHOK
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TOTO, CIIAYYy€THhCSI caMme MOCIyra, a He KYMIBIA MpOorpaMHoro 3abesnedyeHHs. [lo-
Jpyre, apryMeHTOM Ha KOPUCTb TEXHOJOT1i XMapHUX OOYHCIEHb I KOJEIKY
JOCIITHAKY BOA4yaloTh T, MO0 HABYAIBHUN TIPOIeC HAWOULIbIIEe 3a 1HII BUAH
TISUTBHOCTI MOTpeOy€e MOIIYKY 1 €KCIEPUMEHTYBaHHS. A THYYKI MOXJIHMBOCTI, IO
HAJal0Th XMapHI TEXHOJOTii  J03BOJISIOTH  3MIHIOBaTH, BHUIIPOOOBYBaTH 1
MOPIBHIOBAaTH pI3HI TUNU TporpamHOro 3abe3meueHHs, pi3HI ¢opMu Horo
BUKOPHUCTAHHS, 1110 Oy10 6 HEMOXKJIMBO 32 YMOBH BUTpAT Ha 3aKyMIBIIO KOXKHUHN pa3
HOBOTO ITPOrPaMHOTO 3a0e3IeUeHHs, 001aIHaHH 1 IX MiATpUMKH [26].

PaaS (Platform as a Service) — mnardopma six ceppic. Ha BinMiny Big SaaS, mo
OuIbIlle TIpU3HAYEHE JIJIi KOPUCTYyBaua, 1€ BUJ TMOCIYT OLIbII OPIEHTOBAHMM Ha
po3poOHUKa. B SKOCTI mOCIIyrM HajgaeThCcsl NEAKUM HaOlp mporpamM, CEpBICIB Ta
010J110TeK, AKUH MOXKHa BUKOPUCTOBYBATH JUIsl PO3POOKM BIIACHUX JOJAATKIB. Moxke
HAJIaBaTUCh 1HTErpoBaHa IiaTdopma sl po3poOKH, TECTYBaHHS Ta MIATPUMKHU BeO-
JOJIaTKiB, CTBOPEHUX HAa OCHOBI XMapHUX OOYHUCIICHD [24].

VY ranmy3i OCBITU JaHUM PI3HOBHUJ MOCIYT MOXE OYTH 3aCTOCOBAHUN IS
pPO3pOOKH IHTErPOBAHUX JNOAATKIB, SIKI BAKOPUCTOBYIOTh «y XMapi», AJId KepyBaHHS
OCBITHIMU MPOEKTaMH, 3AIACHEHHSM CIUJIBHUX JOCHIIKE€Hb, HANIPUKIIAJ CTBOPEHHS
BIpTyaJIbHUX JTA00paTOPid CHUIBHOTO J0CTYITy. KpiM TOTO, CTBOPIOETHCS MOKIIUBICTh
CIUJIHOI PO3POOKH MPOrpaMHOTO 3a0e3MeUYeHHs KOMAaHI0I MPOrpaMicTiB, SIKi BCl
MaroTh JIOCTYII /IO MPOTPAMHOTO KOy 1 MOXYTh PO3BHBATH HOTO.

HaaS (Hardware as a Service) — HamaHHS B SKOCTI TOCIYT'M amapaTHHX
MOXJIMBOCTEH, HAIPHUKIAJA, TEBHOr0 o0O0CAry mam’siTi, MPOIECOPHOrO dYacy,
MPOITYCKHOI 3/1aTHOCTI.

laaS (Infrastructure as a Service) — po3Butok TexHosorii HaaS, mo nepenbauae
HaJlaHHS B SIKOCTI MOCTYTU TMEBHUX CUCTEM, IO JIEKATh B OCHOBI MOOYIOBHU IHIIUX
CUCTEM — HaIPUKJIaJ, 3ac001B BipTyasi3ailii, po3MoIiJICHHs! HaBaHTaXKEeHHsI To1o. Jlo
ckiany laaS MoXyTh BXOAWTU amapaTHi 3aco0u (CepBepH, CHUCTEMH 30epiraHHs
JAHUX, KIIEHTChKI CHUCTEMH Ta OOJaJHaHHSI), OMEpalliifHl CUCTEMH 1 CHUCTEMHE
nporpaMHe 3a0e3nedeHHs (3aco0u BipTyaiizallii, KepyBaHHS pecypcaMH); IporpaMHe

3a0€e3MeUeHHs 3B’ 43Ky MK CUCTEMaMHM (HANpUKIIAJ IHTErpallii B Mepexi, yIpaBIIiHHS
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oOnamHaHHSAM). 3a JomoMoror TexHonorii laaS CcTBOprO€TbCS MOXKIMBICTD
npu0aHHs, HApOIIyBaHHS CEPBEPHOTO Yacy, JUCKOBOIO IIPOCTOPY, MEPEKEHOI
IPOMYCKHOI 3/aTHOCTI, IO BiAOYBA€TbCS TUHAMIYHO TOJ1, KOJIU 1€ MOTPIOHO AJis
(GYHKIIIOHYBaHHS IEBHOTO JIO/IATKY.

3acToCcyBaHHS JaHOI TEXHOJOTIi B OCBITI Ja€ MOXJIHUBICTh MO30aBUTHCS BiJ
HEOOX1THOCTI MIATPUMKH CKJIaJHUX 1HPPACTPYKTYp OOpPOOKU NaHUX, KIIEHTCHKHUX 1
MepexxHux 1HGpacTpykTyp. IlpukiamoM MmoaiOHOrO 3acTOCyBaHHS MOXKYTh OyTH
CHUCTEMH TUCTAHIIIMHOTO 1 PO3MOALIIEHOTO HaBYAaHHSA, J€ 3aCTOCOBYIOTHCS CHCTEMHU
aBTOMATUYHOI 0OpOOKH, aHAII3y Ta y3arajlbHEHHs JaHHUX, OTPUMaHHUX Bij Oaratbox
CTYJICHTIB.

CaaS (Communication as a Service) — HOBUI BHJ MOCIYT, IO € PO3BUTKOM
TexHoiorii SaaS. B skocTi cepBica HaJalOTbCA MOCIYTH 3B’SI3Ky, Hampukiaz, [P-
tenedoHis, momra, yaT. Hanpukian, B SKOCTI cepBica JJisi HaBYAIbHOIO 3aKjaay
3aCTOCOBYETHCSI €NIEKTPOHHA MOIITa. JJii 1bOTO BUKOPHCTOBYETHCS IOCIyTa, IO
MOXe 3a0e3MeUnTH eICKTPOHHUMHU aJjpecaMy Bech 3akiall (KypcaHTiB, BUKJIAadiB,
aamiHicTpaito). [TapanenbHo 3 eIeKTPOHHUMHU apecamMy HaA€ThCs UM KOMILIEKC
KOPUCHUX JOJATKIB, HAIPUKIAJ, TEKCTOBI pPENaKTOpPH, €JEKTPOHHI TaOJHili,
Mpe3eHTallii), ki MOXXyTh OyTH BHKOPHCTaHI y T'PYIOBi poOOTI KypCaHTIB, KOJH
3’SIBIISIETHCSI MOKJIMBICTH CHUIBHO KOPHUCTYBATHCS JOKYMEHTAMH Yepe3 MEpexKy.
Pazom 3 THM, HagaeTbCsd 3HAYHUKA OOCAT BIPTYaJbHOTO JIHCKOBOTO IPOCTOPY, €
KypCaHTH IpU HEOOX1THOCTI MOXKYTh 30€piratu BEJIHMKI MyJbTUMEI1MHI a00 rpadivHi
daitnu. Ille omHi€r0 mMepeBaror MaHOTO CEPBICY € Te, M0 KYpPCaHTH MOXKYThb
KOPUCTYBATHUCS TMOIITOK JUCTAHIIMHO Yy OYyIb-IKOMY MICTi, BHUKOPHUCTOBYIOUHU
MOOUIbHI TIpUCTPOi. [lOBIIOMIISIETBCS TIPO MPUKIAIA BUKOPHCTAHHS «XMAPHUX»
CepBiCiB 3B’SI3Ky JJII BChOTO 3aKiaay, Hampukiaa, y BectMmincrepcbkomy
yHiBepcuTeTi, ne HaBuaeTbes 22000 crymentiB. Takok MEpPCHEKTUBHUMH JEsKi
JOCJTITHUKHA BBa)KAIOTh BIPOBAKEHHS MOAIOHUX CEPBICIB y CEPEIHIN IIKOTI.

DaaS (Desktop as a Service) — kopucTyBadi OTPUMYIOTh B SKOCTI CepBicy
MOBHICTIO TOTOBE I poOOTH BipTyJi3oBaHe pobOoue wmicue. JlaHa mociayra €

PO3BUTKOM TEXHOJIOTIT SaaS, 110 3HalIIIa MOMMUPEHHS B OCTaHHI POKH.
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KopuctyBau oTprMye B CBO€ PO3NOPSIKEHHS CEPEAOBHUIIE, SKE BIH MOXKE
JIOJJaTKOBO HAJIAIITOBYBAaTH, HACTPOIOBATU 3I1IHO CBOIX moTped 1 munei. Takum
YUHOM, KOPHCTYBad OTPUMY€E JOCTYIl HE JI0 OJHIEl MpOorpaMu, a 10 TEBHOTO
IPOrPaMHOTrO CEPEIOBUIIIA.

Jloctyn 10 Takoro po6o4yoro micis HaJaeThbes uepe3 [HTepHeT, ane Tpeda matu
JUIS [bOTO TIEBHE OOJagHaHHS, SKUM MOXe OyTH HOYTOyK, HETOyK 1 HaBiTh
cmaptdoH. IlepeBarnm naHOi TEXHOJOrII y TOMYy, IO BHMMOTM J0 OOJaAHAHHSA
MIHIMQJIBbHI 1 1€ Ja€ MOXKJIMBICTh 3HAYHO 3HHU3UTH 3aTpaTH, IO MepeadadaroTh
3aKyMIBII0 KOMIT IOTEPHOI TEXHIKM 1 MporpamMHOro 3abesneuyeHHs. Butpatm Ha
KOPHUCTYBaHHS BIPTyaJbHUM pOOOYMM MICHEM 3HAYHO MEHI 3aBASIKM TOMY, IIO
IJIATUTh KJIIEHT came 3a Te, 10 WOMY HEOOXIJTHO 1 TOJl, KOJH Iie¢ HeoOxiaHo. Kpim
TOr0, € 1 1HIIA IepeBara, 110 MOJSIrae y TOMY, IO JOCTYI A0 POOOYOro Micis
KOPHUCTYBa4 MOKE€ MaTH JI€ 3aBrOJHO, uepe3 Oyab-aKHil KOMIT IOTEp, € € JOCTYH J0
[HTEpHET, a TaKoX Yepe3 MOOIbHI MPUCTPOI.

[lepeBarm maHOi TEXHOJIOTI] 3HAMIIIIM CBOE BUKOPUCTaHHS y cdepl OCBITU
3aBIIIKM TOMY, IIO JAlOTh MOXKJIMBICTH 3HAYHO 3HU3UTU BUTPATH, TIEBHOI MIPOIO
BUPILIUTH MPOOJIEMY HEPIBHOTO JOCTYIY A0 3ac00iB 1H(OpMAIIHHUX TEXHOJOT1i
3aBJISIKA TOMY, IO JIOCUTH MOTYKHI PECYPCH 1 MOTYKHOCTI MOKHA OTPUMYBATH Yepe3
Intepuer. KpiMm TOro, 3a0e3medyeTbCs MOMXIMBICTh 3HIACHEHHS THYYKOCTI 1
MOOUTLHOCTI HaBYaHHSA, 3a PaxyHOK MOXKJIMBOCTI BUKOPHUCTAHHS JOCTYMy JO
HEO0OX1THUX 3aC001B Ta TEXHOJIOT1H y OyIb-sIKii TOYIIl 1y OyIb-IKUI Yyac.

[IpoekTH 3 3acTocyBaHHsl DaaS ycmilHo peanizoBylOThbCsSl y HAaBYaHHI1 HaBITh y
cepenHii mkomi. Tak, 3a monomororo obnaaHaHHs komnaHii SIMtone Takuii mpoekT
OyB peamnizoBanuii B onHii 3 mkia Kanidophii. B Mexax mpoekTy OCBITHI pecypcH,
0 BIAMOBIIAIOTh Cy4YaCHOMY pIBHIO (30kpema, po3poOieri ¢ormom Unicef)
BIPTYaJIbHOTO POOOYOro MICHS CTalOTh JOCTYHMHHUMHM Ui YUHIB. Y MeXaX MPOEKTY Yy
IIKOJII BUKOPUCTOBYIOTH MPOAYKTH XMapHUX TexHojoriid kommnanii SIMtone, 106
3abe3neynTy npuodau3Ho 600 y4HIB 1 BUMTEIIB «KOMII IOTEpaMH Y XMapi», siKi MO>KHA
BUKOPUCTOBYBaTH Oyjab-le 0€3 TMOTYy>KHOro KoM 'torepa. [ami us KomrmaHis

30HMpaAETHCSl PO3BUBATU OCBITHIO MPOrpaMy 3 BOPOBAKEHHS XMapHUX OOYHUCIIEHb



34

(Education Thunder Program) Ha HamioHampHOMY pIiBHI Yy 3HA4YHO OUIBIIMX
Mmacmrabax. Meroro mporpamMu € 3a0e3lNe4nTd JOCTyH A0 LHU(PPOBUX MPUCTPOIB
BHCOKOI MOTY>KHOCTI MPUOJIM3HO Uit 5 OUTIOHIB JIOAEH, SIKi HE MOXKYTh CO01 I[bOTO
J03BOJINTH, 00 HE MalOTh KOMIT I0TepiB. TakuM YHMHOM, CTBOPIOETHCS MOKJIHMBICTD
HaJaTH 3HA4YHUUA OOCSIT HAaBUAJIbHOIO KOHTEHTY 3aco0aMu Jy)Ke JIELIEBOrO
anapaTHOTO O0JIaIHAHHS.

[3 nomuMpeHHSAM TEXHOJOrM AUCTAaHLUIMHOTO HaBYAHHA CaMe€ EJIEKTPOHHI
HaBYaJIbHI KYpPCH CTAalOTh Ba)JIMBOIO OJMHHIICIO CTPYKTypyBaHHsS i1H(popmarii Ta
GopMOI0 HaJaHHA 3MICTY HABYaHHA. 3MICT HABYAJIBHOIO Kypcy (€JIeKTpOHHUMI
KOHTEHT) MICTUTh TEKCTOBY Ta TpadiuHy iH(opmallito, Biico Ta ayaio Marepiajy,
BIIPABH, J1a0OpaTOPHiI poOOTH, MiACUCTEMY KOHTPOJIIO 3HAHb, IHTEPAKTUBHI €JIEMEHTH
(Mogeni, aemoHcTparii). JJocuTh BaXJIMBUN KOMILJIEKC MPOOJIEM, IO CTOCYETHCS
Oprasiszailii e-HaBYaHHS, OB ’S3aHUN 3 3a0€3MEUYEHHSIM YIPABIIHHA HaBYaJIbHUM
KypcoM. Ilig ymnpaBiaiHHAM pO3yMIIOTh LUIECHPSIMOBAaHUI BIUIMB MEHemkepa ado
T’I0TOpa Ha rPyIly YUYHIB 3 METOIO OpraHi3allii Ta KOOpAuHaIlll HaBYaJbHOTO MPOLIECY,
JOCSITHEHHSI HABYAJIBHUX 11J1€H, KOHTPOJIIO Ta KOPEKI[li OTPUMAHUX PE3YJIbTATIB.

Opniero 3 0COOMMBOCTEM XMApHUX TEXHOJOTIA € MOMJIMBICTh CTBOPEHHS
€IUHOI 1HOPACTPYKTYPH MapajebHUX Ta PO3MOJUICHUX OOYMCIEHBb 1 PO3POOOK, Ta
00’€IHAHHS HA L1 OCHOBI CUCTEM Ta PECYPCIB PI3HUX TUIIB. 3aBJISKH IbOMY MOKHA
BUSIBUTU HaIpsIMH 3aCTOCYBaHHS XMAapHUX OOUYMCIEHb MO BIJHOLIEHHIO JO PI3HUX
aCIEKTIB YIPABJIiHHS B CUCTEMAaX €-HaBYaHHS.

Po3rnssHeMo ympaBmiHHS JOCTYNIOM [0 €IeKTPOHHOTO Kypcy. Ilutanus
JOCTYITy JI0 JMCTaHIIMHOTO HAaBYaHHSA IMO-PI3HOMY BHUPIIIYIOTBCS 13 TOSIBOIO 1
3aCTOCYBaHHSAM MOOUIBHUX TEXHOJOTIHA, 10 3HAYHO PO3LIMPIOIOTh MOMXJIUBOCTI
OTPUMAaHHs OCBITHIX IOCIYI Ha BIJICTaHl, Yy THy4YKOMY PEXHMI CTOCOBHO MICIS 1
yacy. lle 3miHIOE MeTOAMYHI MIAXOAW IO OpTraHi3ailii JUCTAHIIMHOTO HaBYaHHS,
po3muproe oro Mexi 1 cepu 3actocyBaHHs. Iie OuIbllle MOXIUBOCTEH y LIBOMY
HanpsMi 3’SIBJISETHCA 13 3aCTOCYBAHHSIM XMap JaHMX. SIK yke 3a3Hauanocs, 3aBIsSKU
I TEXHOJIOT1i HAJAEThCS 3HAYHUM OOCAT HABYAJIHHOTO KOHTEHTY 3aco0aMu JIyxkKe

ACIICBOro arapaTHoro O6J18.JIH8,HH${.
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[TutanHs noCTymy [0 HaBYaJIbHHUX KYpCIB BHCYBAaIOTh Ha MEPIIMN IUIaH
MIpKyBaHHs Oe3rneku iHdopMallii, 00 y HaB4aIbHOMY IMPOIeci MOXKYTh OyTH 3aisHI
pecypcu IHTepHeT, ciykOu MOIIyKYy Ta MOJaHHS HaBYadbHUX mociayr. KpiMm Toro,
nocTtae mmpodiemMa oprasizaiii Ta KOOpIWHAIll JOCTYIy 3HaYHOI KIJTbKOCTI KypCaHTIB
JI0 3HAYHOI KUIBKOCTI pecypciB, KoM Tpeba BpaxOBYBaTH YMOBH iX B3aeMOJIl 3
IpoBaiJIepoM TMOCHYT, 3 BHKJIagadeMm, Mk cobor. Hampukman, y 3ampornoHoBaHin
apXITEKTypl YNPaBIiHHS peCypcaMu BUOKPEMIIIOIOTh TPhOX-KOMIIOHEHTHY CTPYKTYpPY
aBTOpHU3allli JOCTyMy, OpIEHTOBaHY Ha PI3HI TPynu KopucTyBadiB. Ha ocHOBI
XMapHUX OOYUCIEHb BUPIIIYETHCS, SIKI OCIYTH 1 IKUM YHHOM MOXYTh OyTH HaJaHi
KOPHUCTYBaudy BIAMOBIAHO J0 HOT0 3alUTIB, IJIATOCIPOMOKHOCTI, piBHS JocTymmy. Ha
NEepIIOMY €Talll MepeBIpAeThCs 1AeHTU (KAl KOpUCTyBaya, HOro KpeauT 1 NoTpioHa
nociayra. Ha HacTynmHOMY eTari HafaeTbes TOCTYIl KOPUCTYBAaUy€Bl 10 pI3HOMAaHITHUX
pecypciB. i LbOTo ICHY€ MpoLeAypa 3amuTy, 32 JOMOMOIOK SIKOTO MOXE OyTH
3p00JIEHO MOIIYK 1 HaJaHHS BIAMOBIIHOI MOCTYTH.

BaxnuBuM € 3aBlaHHS YIPABIIIHHA KOHTEHTOM (3MICTOM) HaBUaJIbHHUX KYPCIB.
Jana ¢yHKIIS NOB’s3aHa 3 CHCTEMaTH3alll€l0 HABYAJIILHOIO Marepiaidy, po3OHUTTIM
Horo Ha mopuii, MOJaHHSAM MPAKTUYHUX 1 TECTOBUX 3aBJaHb, 3 METOIO (POPMYBaHHS
HaBYAJIbHUX BMIHb Ta KOMIETeHTHOCTeH. DopMyBaHHS 3MICTY 1 CTPYKTYPH KypcCy
nependaydae MIaHYBaHHS, MPOTHO3YBAHHA MOXIHMBUX il Y4HsS, WOTO HAaBYAIHHOI
TPAEKTOPIi, BA3HAYEHHS CITOCOOIB JA1arHOCTYBaHHS JOCSITHYTOTO PiBHS 3HaHb 1 BMiHb,
HAJaHHA 3BOPOTHHOTO 3B 53Ky, KOPWUTYBAaHHS, OI[IHKA 1 KOHTPOJIO OTPUMAHUX
pe3ynbTaTiB. Y mpoueci GopMyBaHHS KOHTEHTY MEHEKEP KypCcy MOKe 3BEpTaTUCS
JI0 PI3HOMAHITHUX KOJICKIIH HaBYaJIbHUX OO0’ €KTIB, 1HIIUX CHUCTEM IHCTAHIIIHHOTO
HaBYaHHs, pecypciB [HTepHeT. [ 1boro MoXXyTh OYyTH BUKOPHUCTaHI PI3HOMAHITHI
CEpPBICH TIOIIYKY Ta JIIarHOCTUKU HEOOXITHUX PEeCypCiB.

3aco0u ympaBiiHHS KOHTEHTOM JalOTh MOKJIMBICTH OpraHizaiii Ta
CIpPSMOBYBAHHS TPOIIECY HAaBYAaHHSA. Y 3B’S3KYy 3 IHUM, BXIUBUM (AKTOPOM €
BpaxyBaHHS NMPUHIUNY 1HAMBIAYyami3amii HaBuyaHHsA. HeoOXigHO AOCHIIKEHHS TOTO,
AKy 1H(OpMaIIo Yy KU MOMEHT 4yacy NoTpelye ydeHb, siIKI TPYAHOILl BUHUKAIOTh

IpU ONAaHyBaHHI HABYAJIBHOIO Marepiaiy, SKy MNOTpiOHO Hajxatu ponomory. Jlmis
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PO3B’s3aHHS 3a3HAYCHUX MMUTAHb 3aCTOCOBYIOTh QIANTHBHI TEXHOJIOT1I MOIECITIOBAaHHS
HaBYAJIBHOI JISJIBHOCTI YYHS Ta BIICTE)XYBaHHSA HOTO piBHS 3HaHb. Peamizallis nux
TEXHOJIOTIH  TOoTpedye 3HAYHUX OOYMCIIOBATILHUX  PECypciB  mis  300py,
cucTeMarusailii, 00poOku iH(popMaIlii, OTPUMAHOI BiJl KOXKHOTO yUHS, JAJIsl IPUHHATTS
pILIEHHSI CTOCOBHO TOJAHHS MOAAJIBIINX MOPII HABYAIBLHOTO Marepiaty, 3aBlaHb,
BIpaB 1 Take 1H. Jnsg 0oOpoOKM HaHUX MOXYTb OyTH BHKOPHCTaHI alTOPUTMHU
MAalIMHHOTO HAaBYaHHS, TMPOIECH YIOPAJIKYBaHHS JaHUX 13 3aCTOCYBaHHAM
IHTEpaKTUBHOI Bi3yaJIbHOI aHATITUKH.

[Taker mnporpam s 3IIMCHEHHS AaHAJTITUYHUX OOUYUCIICHb, KEPOBAHMX
KOpPHUCTYBau€M, pEajli30BaHUM 3a JONOMOIOI0 XMAapHUX OOUYMCIEHb OXOIUIIOE TakKi
(GyHKLI: MOIIYK HOBUX HABYAJIBHHUX MAaTeplaiiB, IO MICTATBCSI «y Xmapi» (e
MOXYTh OyTH KOJIEKI[li HaBYaJIbHMX O00’€KTIB ab0 CHCTEMH €-HaBYaHH:);
JOCTIJPKEHHSI 3aKOHOMIPHOCTEH y JaHMX, OTPUMAHUX B KypCaHTIB, 3 METOIO
MOKpAIICHHS ICHYIOUMX MaTepialiB Yy CKJIaAl KypciB, ONTHUMI3allli KOJEKIIi
HaBYaJbHUX 00’ €KTIB, 1 B3arajii poOOTH CUCTEMH; MOMIIYK 3aKOHOMIPHOCTEH y JTaHUX
CTOCOBHO HAaBYAJIbHHUX CTHJIB, MOJENCH I1HAWBIIyaJIbHUX 3HaHb KypcaHTa Iis
BU3HAYCHHS HACTYIHUX KpPOKIB, HaBMYOK 1 3HaHb, L0 MAaOTh OyTH OIAaHOBAaHI,
Bi3yaJizalliss OTPpUMaHUX aHATITHYHUX BUCHOBKIB JUIS TOTO, 10O MEHEIKEPH KypCy
Majgul MOXJIMBICTb HAJArOJAMTH Ta MIABUIIUTH €(EKTHUBHICTH IMPOILIECY HABYAHHS,
CKOpHUTyBaTH OTpUMaHi pe3yiabratu [10].

[lepeBaroro xMapHUX OOYHMCIEHb € OUIbIII MOXIJIMBOCTI BpaxXyBaHHS
IHIUMBIAyalbHUX TOTpeO Ta HaBYaJIbHOI TPAEKTOpIi KypcaHTa 3a pPaxyHOK
MOJICTIOBaHHS MOTO JISIIBHOCTI 1 10OOpY HEOOXiTHUX pPecypciB Ha OCHOBI 0OpPOOKH
3HAYHUX OOCSTIB TaHUX.

PosrnsitHemo  ympaBiiHHA ~ HaBYaJbHUMHU  pecypcaMu. [3  MOIMMpPEHHSIM
TEXHOJIOT1M PO3MOAIICHOTO HAaBUYaHHS, PO3BUTKOM CTaHJApPTH3allli HaBYAIbHHUX
pecypciB, HepiJKa CUTyaIlis, KOJIU CTBOPIOIOTHCS KOJIEKIIii, 0101I0TeKH HaBUYAbHUX
MaTepiajiB, 0 MOKYTh OYTH JAOCTYIIHI JUIsl pI3HUX CUCTEM €JIEKTPOHHOTO HaBYAHHS.
3acTocyBaHHA XMapHHUX OOYMCIIEHb Ja€ MOXKIJIMBICTH 30epiraTd 3HauHi 310paHHS

HaBYaJIbHUX PECYPCIB, IaHUX Ta CEPBICIB Y CTPYKTYPOBAHOMY BUTJIAJII 1 HAJJaBATH 1X
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o HEOOXITHOCTI MO 3amuTy KopucTyBaua abo cuctemu. Pecypcu MoxyTh OyTu
BUKOPHUCTaH1 Uil (OpMYyBaHHS OJHOTO a00 pIi3HHUX HaBUYAJbHUX KypcCiB, abo
Ha/JaBaTHCA IICHTPaATi30BaHO O0araThbOM HaBUaJbHUM 3akiangaMm. Lle Bumarae o6poOku
3HaYHUX OOCATIB JAaHUX, IO MOCTYNAIOTh BiJ KypCaHTIB, JJIS LIbOTO 3aCTOCOBYETHCS
TEeXHOJOT1A «ImIaTGopMu sk nociyruy. Koiekiii pecypciB MOXyTh OyTH JTOCTYITHI
3aBMIKH TEXHOJIOTIl «IIPOTPaMHOTO 3a0€3MEUEeHHs K MOCIyrw». s AuHaMivHOTO
HApOIIyBaHHS amapaTHUX MOXKJIMBOCTEH, TaKuX, SK OOCSITM TaM’siTi, MIBUAKOJIS
TOIIO, 32CTOCOBYETHCSI TEXHOJIOTIST «IH(PACTPYKTypa sIK mociyra» [8].

TexHomnorii XxMapHUX OOYMCIEHb CHPOLIYIOTh OpraHi3alilo KOJEKTUBHOIO
BUKOPUCTAaHHS PECYPCIB BIIJIAJICHOTO JIOCTYIY /i 0ararboX KOpPUCTyBadiB; A00Ip,
3aCTOCYBaHHs Ta HaJaHHS HEOOXiAHMX 3aco0IB B TEBHIM TOYIl HaBYAJIBHOTO
IPOLECY.

BaxxnuBUM € TakoX YIpaBJIiHHS CIUIKYBaHHSM (KOMYHIKaIli€). TexHomoris
XMapHUX OOYMCIIEHb HaJa€e OUIbII JEmIeBl Ta YHI(IKOBaHI MOCIYrHM 3 OpraHizarii
€JICKTPOHHO1 TMOIITH, YaTiB, (OpyMiB, KOHGEPEHIIiH 1 ceMiHapiB, 10 31ACHIOIOTHCS
3a JIOMIOMOT'OI0 PECYPCIB, 1110 30€pIiraroThCs Ha BiAAATICHUX HOCISIX.

TakuM 4MHOM, PO3TIISTHYTO OCHOBHI HAMPSIMU PO3BUTKY XMapHUX TEXHOJIOTIH,
1110 Ha0yBalOTh MOIIUPEHHS B OCTAHHIN Yac y TOMY YHMCJIl 1y Taly31 OCBITH, IIepeBaru
BUKOPHUCTAHHS «IIPOrPAMHOTO 3a0€3MEUYCHHS SIK MMOCIYTW» y HaBYaJbHUX 3aKiaiax, a

TaKOXX MUTaHHS JOCTYIMY JI0 JUCTAHIIIMHOTO HAaBYaHHS Ta HABYAJIILHUX KYpCIB.

1.5. BucHoBku 110 po3ainy 1

Takum yuHOM, y TeplIOMY po3Aitl OyJ0 MpOBeneHO aHami3 iHhopMaliiHuX
cucteM (paxoBHX TEPEJBHUINUX BIWCHKOBUX HABUYAIBHUX 3aKJIAJiB, PO3TJISHYTO
kiacudikariiro iHopMaIifHUX CUCTEM B CHCTEMI BIHCHKOBOI MEPEABHUINOI OCBITH Ta
iHpopMaTH3aliio cucTeMu (haxoBOi MEPEeBUINOI BINCHKOBOI OCBITH. Y MyHKTI 1.2
PO3IIITHYTO E€KOHOMIYHY XapakTepucTtuky iHdopmamiitnux cuctem OIIBH3,
BUJIIJIEHO OCHOBHI €JeMEHTH 1H(OpMAIIiHUX CHUCTEM 3aKJIaJIB OCBITH, a TaKOX

PO3MIISIHYTO ICHYIOUl HaBYaJIbHI 1H(OpMAaIIHI pecypcu Ta CTPYKTYpy HaBUaJIbHOT
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iH(popmaniiinoi cuctemu BH3. V mynkti 1.3 HaBeAeHO XapaKTEpHUCTUKY ICHYIOUUX
METO/IIB TiBUIICHHS €KOHOMIYHOI €()EeKTUBHOCTI (DYHKI[IOHYBaHHS 1H(POpMAIIHHUX
cucrem O@IIBH3. Po3risiHyT0 OCHOBHI HAaNpsiIMU PO3BUTKY XMapHHUX TEXHOJIOTIH, 110
HaOyBalOTh MOIIKMPEHHS B OCTaHHIM Yac y TOMY YHCHIi 1y Taiy31 OCBITH.

3anponoHoBaHO 00’€THATH MOAYJIl peecTpallli 1 yrnpaBiIiHHS KOPUCTYBaviB Ta
MOJIYJIIO 3BITHOCTI B CUCTEMI HAaBYAJILHOTO 3aKJIafy, 3acTocoByBatu Gopmynu (1.2.1-
1.2.3) st omiHKM BpazinuBocTel iHpopMariitHoi cucremu GITBH3.

OTxe, BIPOBAKEHHS TEXHOJIOTHl XMapHUX OOUYMCICHb € MEPCHEKTUBHUM
HanpsiMoMm BrockoHaneHHs [C ®IIBH3. Lli TexHonorii MOXyTh OyTH 3aCTOCOBaHI
JUTsL pearizailii OCHOBHUX (PYHKIIM YNpaBliHHS HaBUYAJILHUM KYPCOM, a TaKOX JUIs
NOJIMIIEHHS PI3HOMAHITHUX T[OKAa3HUKIB peami3alli e-HaBYaHHS, TaKUX K
JOCTYTHICTh, 1HAWBIAyai3allisl, SKICTb OCBITHIX IMOCIYT, CTaHJIApTH3aIllsl BHUMOT 0

OCBITHIX pecypciB.
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PO3/ILI 2
3ACTOCYBAHHSI METO/IIB OTITUMI3ALIII IC ®IIBH3 HA
OCHOBI BITPOBAI’KEHHS “XMAPHUX” TEXHOJIOTTI

2.1. HaykoBo-TeopeTHYHUM aHaMI3 ICHYrO4YHX MeToAiB ontumizamii [IC

oprasizailiif Ta mampueEMCTB Ha 6a31 XMapHUX TEXHOJIOTIN

Xwmapni oouncnenns (anria. Cloud Computing) — 1ie mMozenb 3a0e3nedeHHS
MOBCIOAHOTO Ta 3pYYHOTO JOCTYIy Ha BUMOTY 4Y€pe3 MEPEKy JI0 CIUIBHOTO MYy
OOYMCITIOBAJILHUX PECypCiB, IO MIAJIATal0Th HaJAUITYBaHHIO (HANpUKiIaa, 1o
KOMYHIKAIlIHHUX MEpPEX, CepBEpiB, 3ac0o0iB 30€pekEHHs [aHUX, NPUKIATHUX
mporpaM Ta CepBICIB), 1 SIKI MOXYTh OyTH OINEpaTUBHO HaJaHl Ta 3BUIbHEHI 3
MIHIMQJIBHUMH YTIPaBIIHCBKUMH 3aTpaTaMu Ta 3BEpHEHHSIMH /10 TpoBaiinepa. [lpu
BUKOPUCTAHHI ~XMAapHUX OOYMCIIEHb TMpOTrpaMHE 3a0€3MEUYEHHS  HaNa€ThCA
KOpHUCTYBaueBl sIK iIHTepHEeT-cepBic. KopucTyBau Mae 1ocTyn A0 BIACHUX JAHUX, ajle
HE MO’KE YINpPaBJSATU 1 HE TOBUHEH MIKIYBATHCS MPO IHPPACTPYKTYpY, ONEpaliiiHy
CUCTEMY 1 IporpaMHe 3a0€3IEeUeHHsI, 3 SIKUM BiH MIpaIfoe. «XMaporw» MeTadhopuyHO
HA3WBAIOTh [HTEpHET, KUl MPUXOBYE BCl TEXHIYHI JA€Tall. 3T1IHO 3 JOKYMEHTOM
IEEE, ony6nikoBanum y 2008 poiii, « XMapHi 00UKCIEHHS — 1I€ Mapagurma, B paMKax
akoi 1H(opMmallis TOCTIMHO 30epiraeTbcs Ha cepBepax y Mepexi I[HTepHer i
TUMYacOBO KEIIYeTbCS Ha KIIEHTCHKIA CTOpPOHI, HANpUKIAJL Ha MEePCOHATbHUX
KOMIT I0T€pax, IFPOBHX NPHUCTABKax, HOYTOykax, cmapTdoHax Touio». XmapHi
CEpBICH, IO JO3BOJIAIOTH MEPEHECTH OOUMCIIIOBAIBHI PECypcH ¥ JaHl Ha BiJIalieHi
1HTEpPHET-CEPBEPH, B OCTaHHI POKH CTAJIM OJHHUM 3 OCHOBHHMX TpeHIB po3BUTKY IT-
texHosorih. Kouneniiis xmapHux o04ucieHb 3’sBwiacs 1me B 1960 pori, xomm
aMepuKaHChbkui yueHuil, (axisers 3 Teopii EOM JIxon Maxkkapti (John McCarthy)
BUCJIOBUB TPHUMYIICHHS, IO KOJHU-HEOYJh KOMIT IOTEpHI OOYMCIICHHS CTaHyTh
HajaBaTucsi TMOAIOHO KOMyHaJbHMM mociayram (public utility). Amnanoriero
OOYHCITIOBAIEHUX «XMap» 31 3BHYHOTO JKUTTS MOXYTh CIY)KUTH €JIEKTPOCTAHIII].

Xoya JOMOBJIACHUK MOKE€ KYNHUTH EJIEKTPOreHepaTrop 1 MIKIyBaTUCA MPO HOro
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CIPaBHICTh CAMOCTIMHO, OUTBIIICTD JIFOJICH BBaXKa€ 3a Kpaiie OTPUMYBATH €HEPTIO
BiJl LIEHTPaJII30BaHUX IMOCTadalibHUKIB. [IpoBaiiiepu XmMapHHUX pillIeHb TO3BOJISIOTH
opeHayBaTu uepe3 [HTepHET 0O0YHCIIOBabHI MOTY>KHOCTI Ta JMCKOBHMA MPOCTIp.
[TepeBarm Takoro mixXoay — JOCTYIHICTh (KOPUCTYBAy IJIATUTH JIUIIE 32 Ti PECYPCH,
AKl HoMy TOTpiOHI) 1 MOXJIUBICTh THYYKOoro wmacmraOyBaHHs. KirienTu
n030aBJIAIOTECS Bl  HEOOXIMHOCTI CTBOPIOBATH 1 MIATPUMYBaTH  BIIACHY
0o0YHUCTIOBANIbHY 1H(GPACTPYKTYpPY. 3a OLIIHKAMU €KCIEPTiB, BUKOPUCTAHHS XMapHHUX
TEXHOJIOTIM B 0araThbOX BHUMAJKaX JIO3BOJISIE CKOPOTUTH BHUTPATH B NIBA-TPU Pa3u B
MOPIBHSHHI 3 BMICTOM BJAacHO pPO3BUHEHOI |T- cTpykrypu. «Xmapa» BiJIKpHUBA€
HOBUM MiAXiA a0 OOYHCICHb, IPH SKOMY aHi oOJagHAHHS, aHl IPOTrpaMHE
3a0€3MeUeHHs] HE HajleXaTh MIIMPUEMCTBY. 3aMiCTh I[bOTO TMpPOBalJiep Hazae
3aMOBHHMKY B)X€ TOTOBMM cepBic. J[0 JOMOMOTH «XMap» 4YacTO BHIAIOTHCS MOJIOJI
KOMITaHii-cTapTanu, 5Kl MOTpeOyIOTh BEJIUKUX OOYHUCITIOBAILHUX PECypCiB JUIs
00CIIyrOByBaHHSI KOPHUCTYBadyiB, ajie¢ HE MOXYTh JO3BOJIUTH COOl1 CTBOPEHHS 1
eKCIUTyaTallilo BJacHOro jaTta-neHTpy. OJHUM 3 TEepHIMX [MHUPOKOJAOCTYITHUX
XMapHUX 1HTEPHET-CEPBICIB CTaja €JIEKTPOHHA MOIITA 3 BeO-1HTepdericoM. Y LboMy
BUMAJAKY BCl AaHi 30epiraroThCs Ha BIJJIAJICHUX CEpPBEpax, a KOPUCTyBad OTPUMYE
JIOCTYT JIO CBOIX JIMCTIB uepe3 Opaysep 3 Oyab-sKOTO KOMII'IoTepa abo JOCTaTHBO
MOTY>KHOTO MOOUIHBHOTO TTPUCTPOIO.

[cHyIOTBH Taki MOJIei pO3ropTaHHA: BJlacHA XMapa, MyOiiuHa Xxmapa, riopuaHa
XMapa, CyCrijgbHa XmMapa.

J1o OCHOBHHX MoOJenei 00CIyroByBaHHS MOKHA BITHECTHU: IHPPACTPYKTYpa 5K
nocayra (laaS, anrm. laaS or Infrastructure-as-a-Service), miatdopma sk mociayra
(PaaS, anrza. Platform-as-a-Service), mporpamue 3a0e3neueHHs sk mociyra (SaaS,
anri. Software-as-a-Service).

Ane He BCl pO3pPOOHUKH MIATPUMYIOTH TITBKH TakKl MOJEINI €, HaNpUKIalI, —
poboue Mmiclie K MOCiyra, JaHl K Iociayra, oesneka sk mociyra, Compute as a
Service, Storage as a Service, Virtual Desktop as a Service (xommawnis Dell),
komnanis Gartner nependauyae Everything as a Service. OcranHe 3yMOBIIEHE THM, IO

HaIpPsIMOK XMapHUX OOYHMCIIEHb NepeOyBae B CTaHI HAKOMUYEHHS MEPIIOTO JOCBITY
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Ta 1HHOBAIIHUX MOIIYKiB, BU3HAYEHHS IUIAX1B JOCATHEHHS TEOPETUYHHUX MOJIOKEHD
y npaktuil. Ile marBepaKye i TOCUTHh 3HaYHA Bapiallisl MPOTHO31B 010 PO3BUTKY
XMapHUX OOYMCIeHb Ta HEOJHO3HAUHICTh 1AeHTU(IKAII] CBOIX NPOAYKTIB
nocrayaibHuKamMu. Taki BcecBiTHbO BimoMmi ¢ipmu sik Gartner, IDC, Forrester
Rescarch, McKinSey, Unit 4, Softline, Symantec i3 pi3HiUM BiJICOTKOM IPOTHO3YIOTh
3pOCTaHHs MOMUTY Ta MPUOYTKIB BiJl XMapHUX MOCHyT. 3a iX nmporHo3amu, 10 2030 p.
XMapHUMH OOYHUCIEHHSAMU OynyTh KopuctyBaTucs 60-75% pobOounx micib. Aje 11e
CTOCY€EThCS PO3BUHEHHX KpaiH €Bporu Ta cBiTy [28].

[TpuBaTHa xmapa (amri. private cloud) — me xmapHa iH(pacTpykTypa, sKa
IpU3HauY€Ha JJii BUKOPUCTAHHS BHMKJIIOYHO OJHIEI0 OpraHi3alli€lo, M0 BKIIOYA€e
JEeKUIbKa KOpPUCTyBauiB (Hampukiad, mniapo3aun). [lpuBatHa xmapa Moxe
nepeOyBaTu y BJIACHOCTI, KEPyBaHHI Ta €KCIUTyaTallli sIKk camoi oprasizaiii, Tak i
TpeThoi CTOpOHU (UM Jesikoi iX KomOiHamis). Taka xmapa Moxe (GI3U4HO
3HAXOJIUTHUCH SIK B, TaK 1 [103a IOPUCIUKINEO BIacHuKa [35].

[Ty6miyna xmapa (anri. public cloud) — e xmapua iHdpacTpyKkTypa, sKa
IpU3HaYeHa ISl BUIbHOTO BUKOPUCTAHHA MMPOKUM 3aranoM. [lyOmiuna xMapa Moxe
nepedyBaT y BIJIACHOCTI, KEPyBaHHI Ta EKCIUTyaTallli KOMEpIINHUX, aKaJeMIYHHUX
(OCBITHIX Ta HayKOBHUX) a00 Jep>KaBHHX OpraHizaiiii (4u Oyap-aKkoi iX KOMOiHaIlii).
[Ty6niyHa XMapa 3HaXOAUTHCS B FOPUCAUKIIIT MOCTaYaIbHIUKA XMAPHUX MOCTYT.

I'pomazceka xmapa (anria. community cloud) — me xmapHa iHppacTpykTypa,
gKa TMpU3HAYCHA JJIsI BUKOPUCTAHHS KOHKPETHOIO CIUIBHOTOK CIIOXKHBaviB 13
opraHizailiif, 1m0 MarThb CHUIBHI LT (HANPHUKIAA, MICII0, BUMOTH IIOAO0 Oe€3IeKw,
MOJIITUKY Ta BIJMOBIIHICTG PI3SHOMAHITHUM BHUMOram). ['pomajichka xmapa MOXe
nepeOyBaTu y CHUIbHINA BJIACHOCTI, KEPYBAaHHI Ta €KCIUTyaTalii OJHi€l 4u OuIbIle
oprasizaiiii 31 CHITFHOTH a00 TPEThOi CTOPOHM (UM Heskoi ix komOiHarii). Taka
XMapa Moke (Pi3MIHO 3HAXOAUTHUCH SIK B, TAaK 1 M103a IOPUCAMKINIEIO BIacHuKa [32].

I'opuana xmapa (anri. hybrid cloud) — me xmapna iH(pacTpykTypa, IO
CKIIAJAEThCsl 3 JBOX a00 OuIbIe PI3HUX XMapHUX IHPPACTPYKTyp (IMPUBATHUX,
IPOMAJICBKUX a00 MyOMIYHMX), SIKI 3aJMIIAIOTHCA YHIKAIBHUMH CYTHOCTSIMHU, aje

3’€THaHHI MDK COOOI0 CTaHJAApPTU30BAaHUMHU a00 MPUBATHUMHU TEXHOJOTISIMHU, IO
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YMOKJTUBITIOIOTh TEPEHOCHMICTh JaHUX Ta NPHUKIAJAHUX MPOTpaMM (HAMMPHUKIIA],
BUKOPHUCTAHHS peCypciB MyOJiuyHOT XMapu Ui OallaHCyBaHHS HaBaHTaKCHHS MIXK
XMapamH).
JlocuTh IIKaBUM € CHIBBIJHOIICHHS HA4eOTO IIOBHOI €KOHOMIYHOI
e()eKTUBHOCTI XMapHHUX TEXHOJOTIM Ta BIJHOCHO IMOBLIBHOTO iX BIPOBA/PKCHHS B

MPaKTUKy. Y MaHii poOOTI 3rpyMmoOBaHO Ta MPOAHATI30BAaHO TMEpPeBaru Ta HEAOIKH

XMapHUX TEXHOJIOTIH 1 cy0’eKTiB — IX oaepskyBauiB (Tabmmi 2.1.1, 2.1.2).

Tabmums 2.1.1 - CyTHICTh IEpeBar XMapHUX TEXHOJIOT1H JIs1 BiIITOBITHUX

OJIep>KyBayiB
[lepeBaru CyTHiCTb OnepxyBaui
1 2 3

Exonomist komriB
(3HMKEHHS BapTOCTI
BosaominHA IT-

cuctemoro Ha 50-75%)

He € notpi6HUM nipuiOaHHs
oOnaHaHHs, TPOrPAMMHOI0
3a0e3Me4eHHsl, 00CIyrOBYBaHHS 1X
Ta NIATPUMKHU B aKTyaJIbHOMY CTaHI
— TIepeBeICHHS KaIliTAIbHUX BUTPAT
y omeparliiiii, OpeHHa Tu1aTa 3a
pecypcH, 1o HaKTHIHO
BUKOPHCTOBYIOThCS

KopuctyBaui Bcix
MOJICIEH
00CITyroByBaHHs
BIIMOBIHO /10 PiBHS
MOCIYT

ExoHowMis acy

He € moTpiOHuM 3aliMaTucs
PO3pOOJICHHSIMU, OHOBJICHHSIM,
MIITPUMKOIO; MOYKHA IIBUJIKO B
aBTOMaTUYHOMY PEKUMI
HapOILLyBaTH 00CATH TIaM’SITi,
IIBUJIKOJIIIO 1 T. 1H.; JJOCTYIHICTb 3
OyJIb-SIKOTO MICIIs, I € MEPEKa,
JTVCTAHIIHUNA TOCTYM 10
€JICKTPOHHUX IIPUCTPOIB

KopuctyBaui Bcix
Mozelen
00CITyroByBaHHs
BIJIMOBIHO /10 PiBHS
MOCIYT
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[IponoBxenus Tadbmmmi 2.1.1

Bukopucranus

1 IBUIIEHOTO 3aXUCTY

POrpamMHOro

3a0e3meyeHHs 1 JaHuX

CremiaizoBaHi 3ac00M 3aXHCTY, 110
ITOCTIMHO OHOBJIIOIOTHCS; IESIKI
MOCTaYaJIbHUKH MPOTIOHYIOTh
MOCTIHE pe3epBHE KOMIIOBAHHS.

KopucrtyBaui
Mmoxener PaaS, SaaS,
PO3POOHUKH — 3aXHCT
B1J] HEJIIIEH31MHOTO
BukopucTtanus 113

ExoHOMis 32 paxyHOK
edexTy MacmTady

BHKOPHUC-

MoxnuBiCTh €eKTUBHOTO

TaHHS PECYPCIB 32 paXyHOK
IePEPO3MOALTY MK KOPHCTYBadyaMU

J171s1 BITaCHUKIB
[HOiB, kopucryBa-
qiB Mmozenei laaS

Tabmuusg 2.1.2 - CyTHICTh HEJOMIKIB XMapHUX TEXHOJIOTIN

Henomniku CyTHiCTb [Tpumitka
1 2 3
Hezanosisnb- [TinBumenns pisusg nociayr | 17.03.2011 — intepuer-cepsic Reddit
Ha Oe3rey- IIOB’I3aHE 3 OJTHOYACHUM MPUIMHUB POOOTY Ha AEKIJIbKA FOJIUH
HICTh 3HMKEHHSIM PIBHSI KOHTPO- | Yepe3 BUXI1J 3 J1aay oOJa HaHHS.
JHOBAHOCTI mporieciB i3 60- | 21.04.2011 — gepe3 BiAMOBY poOOTH
Ky M1IIPUEMCTBA. cepBicy Amazon nocTpaxkaaiu TUCSYI
MO>KJIMBICTh POMUCIIO- KOPHUCTYBauiB, 3011 JIIKBITyBaBcs 3
BOT'O LIMIOHAXY, J00H.
BUKOPHUCTAHHS M1JCTaBHUX
CaHlTIB 1 T.1.
Kputnunuii 3601 cucremu
Oyzne cTocyBaTucs MUTbHO-
HIB KOPUCTYBaYiB.
HespimicTh
NO0CTa4aJIbHUKIB.
HeMoxuBiCTh KOHTPOJTIO
abo 0e3nocepeHbO
BUJTYUYCHHS, BUIAJICHHS
CBOIX JJaHUX
Henaniiinuii Henaniiini kananu 38’ 513Ky, | BapTicTh IHTepHET-TIAKITIOUEHHS
InTepHer, 0COOJIMBO Y MAJIUX MICTax 1 | pO3paxOBYETHCS Y BIACOTKAX Bif
BHCOKa Bap- BiIHOCHO BHcOKa BapTicTh | BHII Ha oco0y.

TICTh MOCIYT

[Iponorxenus Tadmuii 2.1.2
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3aJIe)KHICTD
B1JI TIOCTa4a-
JIbHUKA

binpmricts xmapaoro 110
Ma€ MpoTpieTapHUN Xapak-
TEp, 3AKPUTUHN KOJI.
3HUKHEHHS TOCTavyaIbHUKA
3 XMapy — 3HUKHEHHS 1
BCHOTO, 1[0 B XMapax y
TaKOI'0 OCTa4aJIbHUKA.

Haii6i1b111 po3MmoBCIOIKEHUMH €
cepicu Google, Amazon. Bci
rJI00aJIbHI MOCTAYIBHUKH THM YH
THIIIMM CIIOCOOOM HaMararoThCs
3QJIyYUTH 1 TIPUB’sI3aTH JI0 ceOe
KopucTyBauiB. [IporpaMHi npoaykTu
IMOBUHHI BIAMNOBIJaTA BUMOTaM
iHTeponepadbeTbHOCT1, MOOLIBHOCTI,
KpOoCI1aT(OpMEHOCTI, MaTH
ctanaaptHi API qist miakmrodeHHs
porpam 1HIMKMX PO3POOHUKIB.

TpynHoui 1H-

JInst BEMUKUX MiATPUEMCTB,

3amiHa CUCTEMHU, pO3pOOIECHHS

Terparii 3 K1 BUKOPUCTOBYIOTh JIOTATKOBUX MOJYJIIB IHTETpamii —
JIOYUMHA KOMILJIEKCHY aBTOMAaTu3a- | IOAATKOBI rpoii. /{1 BUKopucTaHHs
1H(pop- [1I0 HE MA€ CEHCY 30BHIIIHBOI XMapH MiANPUEMCTBO
MaliiHUMHU MOBHICTIO 3MiHIOBaTH IC, MTOBUHHO CTBOPUTH BHYTPIIIHIO
CUCTEMAMU TOJI1 TIOCTAE xMapy (IpoBeCTU BipTyati3alio —
MUTAHHS IHTErpallii, sKe 3a0€3MeUYUTH TOPU30HTATIEHY
HE TaK MPOCTO BUPINIYETHCS | MACIITA0OBAHICTh Ta CEPBICHO
OpIEHTOBaHY apxiTekTypy). s
0aratboXx I1€ MOBHE MepepOoOICHHS
CHUCTEMH.
Menma ¢ysk- | [Ipuknagni cepBicu y myo- | TumuacoBa Bana, sika Oyje
[IOHAIBHICTh | JIYHUX XMapax MaloTh BUIIPABJICHA Y

XMapHUX CHUC-
TEM

MEHIITy (YHKI[IOHAJIBHICTb,
HI’K aBTOHOMHI

MPOIIEC PO3BUTKY.

BiacytHicTh
aJIEKBaTHOT'O
IOPUIUYHOTO
3a0e3IeueHHs

Hemae 3akoHOmaBCTBA, SIKE
0 peryJroBaJio BiIHOCHHH
CyO’€KTIB XMapHUX
00YHCIEHDb, OOMEKEHICTD
HaIlOHAJILHUX 3aKOHHO-
JTABCTB Ha PO3MIIICHHS
MEePCOHATBHUX Ta THIITUX
JTaHUX

BepxoBnuii cyn BenukoOputanii y
muctomai 2010 p. BUHIC pilIeHHS,
10 BiAMOBINAJIBHICTD 32
ormy0ikoBany iHGOpMaIIiio B
InTepHeTi ocoba Hece TIIBLKK B KpaiHi,
ne (13M4HO po3TalloBaHi cepBepu. B
VYkpaini gaHi mianpueMCTB TOBUHHI
nepeOy-BaTu Ha ii TepuTopii. Y
NEesSKUX KpaiHax ypsIoBI OpraHu
MOXXYTh BHJIyYaTH JIaHi y
MoCTayaIbHUKIB

XMapHHUX TOCIIYT 0€3 MOMepeIKCHHS
BJIACHUKIB.

[Tponorxxenus taduii 2.1.2

‘ 3Ha4yHa KOH-

‘ 3Ha4yHy €KOHOMIIO 1 JTOX1]T

‘ [Tobynosa kpynsoro [1O/la y CIIA
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neHTparlist 00- | Bijg MacmTaOyBaHHS Ha 50 TUC. cepBepiB KOIMITYE MPUO-
YHUCIIIOBAIBHUX | OACPKYIOTh Y pasi mu3HO 200 MutH ton

NOTY>XHOCTEH, | 00CTyro-ByBaHHs

10 MOKE€ TIPU- | AAMIHICTPATOPOM O1JIbIII
3BecTH 710 Mo- | Hik 1000 cepBepiB
HOIIOJTI3MY

HasBHicTh mepeBar 1 HEAOJIKIB BKa3dye Ha HEOOXITHICTh JJII KOXKHOTO
MIAMPUEMCTBA YBXXHO MIJAXOJAUTH JI0 3MIH y MOJEsAX Oi3HECy Ta IPOIleciB, IO iX
o0ciyroBytoTh. Jlo TOro * y KoKHOMY Oi3Hecl CBOi KpUTHYHI JaHl 1 MpOIEecH, a
TaKOXX CITIBBIAHOIICHHS IIBUIKOCTI, JOCTYMHOCTI JJIA KIHIIEBOTO KOpPHCTyBaya Ta
PU3MKM BTpPATH JTaHUX 1 KOHTPOJIKO Haj cuTyauiero. Sk crBepikyBaB b. bpexr y
ceoemy «KoniiiuaHomy pomani»: He OylneMo crepedatucs, mnopaxyemo. To0To
HEOOXITHO PETENbHO OOTPpYyHTYBaTH y (PIHAHCOBOMY IUJIaHI HEOOXIAHICTH 1
MO>KJIMBICTh EPEXO01Y A0 HOBOI MOJI€1 00CITYyrOByBaHHS.

Ane scCHO oAHe, IO XMapHI TEXHOJOTrii BXE pPO3BUBAIOTHCA 1
BUKOpPUCTOBYIOThCA. | Te, mo €Bpona 1 CHIA 3aliMaroThCsl BHOPSAIKYBaHHSIM IMUTAHb
3 iX BHUKOpUCTaHHA (Oe3meKkH, MOPUAUYHMUX, CTaHJAPTU3AIlli) CBIIYUTH MPO
MOCTYIIOBUI TTEPEXiJl 0 AKTUBHOTO MTPOMHUCIIOBOTO BIIPOBAKEHHSI IIMX TEXHOJIOTIH.

Hampuknan, y mexax denepalibHOI TpOorpaMul YIpaBIiHHSI pHU3UKAMH Ta
aBropuzaiiiero (RedRAMP), sika nmpusnayeHa s Bi10OPY MocTavyaaIbHUKIB XMapHUX
MOCJIyT JJisi JIep’KaBHUX OpraiB, ¢eaepansHoro kepiBauiTBa CIIIA, BcTaHOBIEHO
omu3pko 170 3axoiB 13 3a0e3nedeHHs Heoe3neunocTi [11].

€Bporneiicbkka areHisi 3 MepexeBoi Ta iH(opmariinoi Oesneku y 2009 p.
omyOJiKyBaja 3BIT PO pPHU3MKK U TMepeBarn XMapHUX oO4ucieHb y cdepi
iHpopmariiiHoi 6e3neku [34].

€Bpokomicap i3 rudposoro po3Butky Neelie Kroes 3a3naumnia, 1110 npaBuibHi
nii 3 OOKYy €BpOINEUCHKOTO ypsiAy JMAO03BOJIATH 30epertu 3a [HTepHETOM poiib
reHeparopa 1HHOBaIliil, EKOHOMIYHOTO 3pOCTaHHs Ta cBOOOau. [lepmuM HampsMKoM
JISUTBHOCTI €BPOMNENCHKOro ypsy CTaHE BIOCKOHAJIEHHS 3aKOHOonaBcTBa. Ll poboTa

MOBUHHA BECTHCS B MDKHAPOJHUX MaciiTadax: Takl MUTaHHS 1 3aXUCT JaHUX, 1
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IPUBATHOCTI, BA3HAYCHHS IOPUCAMKIIT JAaHUX, BUZHAYCHHS MipY BIIOBIIAIBFHOCTI 32
MOPYILIEHHS B POOOTI CEPBICIB Ta 3aXHUCT MpaB KOPUCTYBa4yiB MalOTh MIKHApPOTHUI
1HTEepecC.

o crocyeTscst YKpaiHu, TO HEMae 3arajbHOICPKaBHUX 1HIIIIATHB 13 PO3TIISILY
MUTaHb XMapHUX OOYHUCJIEHb, € JeAKl MpUBATHI IMyOdiKaimii 3 OMISIAY CHUTYyarlii,
peKiIaMHI MaTepiaql BEHJOpIB KPYMHUX 3apyODKHHX Kopropamiid. YKpaiHCBKI
KOMITaHii JOCHUTh CKPOMHO MIJXOJATh /10 BH3HAYEHHS CBOiX IMOCIYr — XMapHH
XOCTHUHT, 110 B MIPUHIIUII BIMOBIAA€ CYTHOCTI OLIBIIOCTI MOCYT, 10 HAJAIOTHCS.

VY3aranbHeHy XapaKTepUCTHKY XMapHUX TOCITYr, M0 MPOMOHYIOTHCS
mpoBaiiiepaMu y myOmiuHuX xMmapax Ykpainu (tabmumi 2.1.3; 2.1.4) namano 3a
mMonensiMu obcmyroByBanHsa. Jlani Tabmmmi 2.1.3 moka3yroTh, 110 OCHOBHAa Maca
MOCJIyT HaJeXUTh Mojelni [aaS 1 mocimyru MarTh JOCUTH 3HAYHY PO3ODLKHICTH 3a
xapakTepuctukamu. (Y TaONUII0 BKIIOYEHI TUIBKA TI TPOBaMJIEpH, Y SKHUX €
KOHKPETHI XapaKTEPUCTUKHU CEPBICIB, 1[0 HUMH MPONOHYIOThCS, Ta iX LIHHU).

®ipma Interserver Hamae JOCTYI A0 IPOrPaMHOTrO 3a0€3MEUEHHS, SIKE J03BOJISE
BIIHECTH 11 ocayru 10 mojeni PaaS.

[Ilo crocyeThes Mol SaaS, TO MM MaEMO TOCUTH I[IKaBY CUTYaIlilo.

Tabmuusg 2.1.3 — XapakTepucTka XMapHOTO XOCTUHTY B YKpaiHi

dipma Pimenns HHD oC Lina/m | HOHu
1 2 3 4 5 6
HostPro Cloud wmini- | 10000Mb | Byap-sika OC | $25.00 | YVkpaina,
hostoro.ua MaJILHUH Hinepnanau
pro. Cloud max- | 160000Mb $320.0
. bynb-ska OC
CHUMAJIbHUN
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[Tponosxenus Tadmmi 2.1.3

UnixHost VDS Mini | 10240Mb | byap-ska OC | $14.00 | Ykpaina
unixhost.comua e foht [15000Mb | Byas-sxa OC | $19.00

VDS Base 25000Mb | Byas-sxa OC | $24.00

VDS 50000Mb | Byap-saxa OC | $34.00

Medium

VDS 60000Mb | Byas-sxa OC | $44.00

Powerful

VDS High | 80000Mb | Bymps-sxa OC | $74.00
00O «IIpocto VPS-L 80000Mb | Unix/Linux | $39.95 | Vkpaina
XOCTHUHI VPS-XL 160000Mb | e Bka3zaHo $69.95
prostohost.com VPS-XXL | 250000Mb | He BkazaHo $129.9
Ukraine Hosting | Cloud-1 2000Mb byap-sxa OC | 25.00 | Ykpaina
ukrainehosting.

IPH

com.ua
Paylicense OVZ Linux | 3000Mb Unix/Linux | $4.99 | Vkpaina,
paylicense.com 1 7000Mb Unix/Linux | $7.99 | HimeuuwuHa,

OVZ Linux | 10000Mb | Unix/Linux $11.99 | ®panuis

2

OVZ Linux

3
3A0 Host Cloud | 1000Mb He Bkazano | $1.29 | Bensbris,
«ISPSystem» CIIA,
ispserver.com Himeuunna
OOO Eksua [Maker A 50000Mb | FreeBSD $18.75 | Ykpaina
www.ekvia.com | ITaker B 100000Mb | FreeBSD $27.50

ITaket C 200000Mb | FreeBSD $47.50
Just Hosting JV1 He o6me- | Unix/Linux | $8.00 | Himeuunna
justhosting.com | JV2 KEHO $12.00

JV3 $18.00
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[Tponosxenus Tadmmi 2.1.3

ROICDC RO 8000Mb bynp-saxka OC | $10.00 | Ykpaina
roicdc.com R1 10000Mb $15.00

R2 12000Mb $18.00
MiroHost eVPS 1 1o 40 Gb 54 rpH. | YkpaiHa
http://www.favor. | eVPS 64 40 Gb 1800
com.ua

TPH.

Interserver MINI 500 Mb 1.8% Himeuunna
http://interserver. OPTIMAL | 2000 Mb 4%
com/ PRO 7000 Mb 7%

VIP 20000 Mb 10$

UNLIM 50000 Mb 19%

3HauHa KUIBKICTh TPOMAJIIH YKpaiHU BKE KOPUCTYETHCS JIEIKUMU XMapHUMHU

MOCJIyraMl HaBiTh HE AyXKe 3aMuciorunch Haj nuM. CorianbHi Mepexi, BeO-

NOIIITA, 1HIII KOMYHIKalli, 30epiranHs naHux, ¢ortorpadiid, opicHI IporpaMu, sKi €

JOCTYITHUMHU 3a JIONOMOTOI0 BeO-Opay3epa. bBinbImicTe 3 HUX € OE3KOIITOBHOIO

(BenbMM 3Hauymui (akTop). AJle TOJOBHUI HampsIMOK JJisi po3poOiitoBaviB SaaS-

cepBiciB Manuii Ta cepenHii Oi3Hec. Came I1iell HAMPSMOK Ma€ CTaTH JKEPEIoM

JIOXOMIB JJIsi TIEPIIUX 1 MOMKIIMBICTIO €KOHOMIi Juisi apyrux. Ilepenik HasBHOTO B

YkpaiHi mporpaMHOTO 3a0€3MeUeHHS 3a MOJISIUTIO SaaS HaBeneHo y Tadmwmmi 2.1.4.

Tabmuusg 2.1.4 — Xapakrepuctuka SaaS-cepBiciB B YKpaiHi

Tun nporpamu HasBa nmporpamu Po3pobuuk
1 2 3
OdicHi makeTH Google Docs, Google Google

Apps, Zoho Write, Office | Microsoft
Web Apps, Office 365

[Ipe3enTarii

Sliderocket, Prezi

Sliderocket Inc, Prezi Inc

['padiuni pegakropu

Photoshop, PixIr, Lunapic | Adobe Systems, PixIr

team, lunapic
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[Iponoxenus Tadbmmii 2.1.4

[TomrroBi cepBicu Ta
MONITYKOBI CHCTEMH

Google, Pandora

Google, Pandora Corp

Bbyxranrepcrki Ta
1H1I1 nporpamu «1Cy»

1C byxrantepis 8.3

«1C», YkpaiHa
Goodex (Ykpaina)

AHTHUBIPYCHI IPOTPaMH

ESET

ESET, CnoBauunna

Oprani3aitis KOJEKTUBHOI
po6otu, CRM cucremn

O06’eananns odicis 3a
JIOTIOMOT'OF0 TEXHOJIOT11
VPN, anTHBipyCcHU# 3a-
XHUCT 1 Oe3I1eKa, IOIITOB1
CUCTEMHU, CUCTEMH KOJICK-
TUBHOI podoTH, CRM cuc-
TEeMU

Kowmmanis ISS (Ykpaina)
(wwwe.issukraine.com)

EnexkTpoHHuUi 10KyMeH-
TOOOIT

Directum

[IpeacraBHUITBO ipMu
«Jlan Cepic» B YkpaiHi

ComuiasibHi Mepexi

Facebook, MySpace

Facebook, CIIIA

Pi3ne it manux 1
cepenHix Gipm

«CywmicHa paboTay,
«bU3HECMEHEKEDPY,
«Tack-menemxep»,CRM

«Merarutan», Ykpaina

AHami3 naaux Tadbnui 2.1.4 mokasye J0CUTh OOMEKESHHH MepeliK CIeriaiizo-

BaHMX IMOCIYI 3a MOJEIUII0 SaaS, SKMX HeMae y Oe3KolmToBHOMY cepgici. Lle
O3Hayae, 110 MOCTaYaJbHUKAaM SaaS-mociiyr MOTPIOHO JOKa3aTh CBOIM KIIEHTaM
BUTIJTHICTh 1X XMapHHUX CEpBICIB. 30KpemMa, 1€ CTOCYEThCS BIAKPUTOCTI 1H(OpMaIIii
1I0J10 TapU(PHUX TJIaHIB, MOXJIUBOCTI OE3KOILITOBHOTO O3HAMOMIIEHHS 3 MPOAYKTAMHU
Ta mociayraMud (MO3UTHBHI Tpukiagu — kommadis ISS), moctym mo SLA Ta
3a0€e3Me4eHHs HOro BUKOHAHHSI.

Benuki kopnopatiii, 0co6suBo (piHaHCOB1, Oy yIOTh i BAKOPHCTOBYIOTH BJIacH1
O/, cTBOPIOIOTH IPUBATHI XMapH JUIsl BHYTPINIHIX MOTPeO. 3 0HOTO OOKY, Y HUX
€ (IHAHCOBI MOJKJIMBOCTI, @ 3 IHIIOTO — BOHU OMNIKYIOThCSl O€3MEKOI JaHUX 1 HE
XOYYyTb BTPATUTU OY/Ib-sIKUH KOHTPOJIb HAJ JAHUMHU 1 POLIECAMHU.

Haii6inpmmi  mpoOneMu  BHHHMKAIOTH IIOJI0  KOMIUIEKCHOI — aBTOMAaTH3aIlii
JISITBHOCTI MIATPUEMCTB 200 1X OCHOBHUX O13HEC-TIPOIIECIB.

[ MoxHa ckazaTh, IO YKpaiHCBbKI pPO3pOOHHWKK Mojeni SaaS BHHAWIILIU
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HENOTaHWil crmoci®d 3aBOIOBATH NPUXWIBHUKIB — BHUKOPUCTAHHS KOMIIPOMICHOTO
BapiaHTy 3 YypaxyBaHHSM SIKOCTI MICIIEBUX I1HTEPHET-KaHAIIB 1 IICHXOJIOTTYHOTO
HACTPOIO KOPHCTYBAUiB «MAaTH CBOE MpHU cobi1» (Moaenb S + S). BoHu npomnoHyooTh
nporpamai 3acobu («IIpoctmii 6i3Hec», 3asBiena «1C:byxrantepis 8.3»), ski
MOXXYTh TpaIloBaTH y XMapax 1 BuUBaHTaxyBatucia y aBToHoMHuil IIK. Tak, y
«IIpoctomy Oi3Heci» 0aza AaHUX TpPU POOOTI KEIIYeThCS M MPOAOBXKYE MPAIIOBATU
HaBITh 3a MOPYIICHHS 3B SI3KY.

3aranpHOI0 XapaKTEPUCTUKOIO KOMMaHii, mo OyAyloTh CBOi MPOIYKTH Ha
OCHOBI XMap, € BIIEBHEHICTh y TOMY, III0 Mepeka [HTepHeT B 3M031 3aI0BOJILHUTH
noTpebu KopuctyBadiB B 00poOmi gaHux. HalOimpmumu rpaBIsiIMU Ha PUHKY
iHppacTpykTypH sk mociyru € Amazon, Microsoft, VMWare, Rackspace ta Red Hat.
Xouya JIesKi 3 HUX MPOMOHYIOTh OUIBINE HIK MPOCTO 1HPPACTPYKTYPY, iX 00’eaHye
MeTa MpojaBaTti 0a30B1 00UHCIIIOBAIIbHI PECYPCH.

3arajioM XMapHi TE€XHOJOT1i MalTh SIK IUTIOCH, Tak 1 MiHycu. Bonu moBosi
E€KOHOMIYHI 1 JOUUIBHI JJIA OpraHizaimii, kopmopamii, ¢ipm 1 T... BoHu He
noTpeOyIOTh 3HAYHMX pecypciB Bamoro mpuctporo (0yap-tro IIK, mnnanmer,
cMapTPoH, HeTOYK ab0 1HIIUN KOMIT I0TEp), ajleé BOHM BUMOTJIMBI IIOA0 AOCTYIY 10
InTepHery.

Henoniku «xMapHUX» pillIeHb 3BOJATHCS, B OCHOBHOMY, A0 MpoOJeMu A0BipU
MoCTayaJbHUKY CEpBICY, Bl SKOTO 3ajJekKUTh sK Oe3mepediiiHa pobora, Tak 1
30epeKeHHs] BAXKIMBHUX JlAaHUX KOpucCTyBada. KpiM TOro «xmapHi OOYMCIIECHHS»
BHUCYBAIOTh BUCOKI BUMOTH JO SIKOCTI KaHajiB 3B 43Ky, SKI TapaHTYIOTh MOCTIHHUIA
AKICHUHM AocTyn B [HTEpHeT.

OpranizamisM, siKi TOBMHHI 3a0€3ME€YUTH TMOCTIHHE JOTPUMAaHHS HAJIEKHOTO
piBHS CepBICY HEOOXITHO BUPINIUTH JEKUIbKA KIFOYOBUX BHUMOT, TIEPII HIXXK BOHU
3MOXYTh TEPEMICTUTH KOHQIIEHIIWHI aHi y XxMapu. Po3risHeMO BIAMOBIIHICTH
3aBJaHb, 10 CTOSATH IEpe]l OpraHi3allisiMU Ta CUCTEMaMH, SKi OepyTh 1HIIIATUBU 3
pPO3rOpTaHHs MPOTPAMHOTO 3a0e3MeUeHHs Y XMapax, mo0 3a0e3MeunTr 3aXUIIeHICTh
Ta BIJIMOBIJHICTh JAHUX 1 PECYPCIB 3 MAKCUMAJIBHOIO €()EKTUBHICTIO.

PosrnssHemMo mpoOsieMaTuKy pO3ropTaHHS MPOrPaMHOTO 3a0e3nedyeHHs SK
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cepsicy. baraTo mianpueMcTB 6akat0Thb CKOPUCTATHUCS TepeBaraMu NpOAyKTUBHOCTI,
€KOHOMIi BUTpAT 1 MaclITabOBaHICTI, III0 MPOIOHYIOTh XMapH1 1HPpacTpyKTypu. Tum
HE MEHIII, HEOOX1THICTh JOTPUMAHHS BUMOT PiBHSI OOCITYyTOBYBaHHS HE 3HUKAE, KON
HiAMPUEMCTBO PO3TOpTAaE XMapHi pilIeHHs, Oyab TO PO3TOPTaHHS MPOTPaAMHOTO
3a0e3neycHHs K cepBicy (SaaS) uum moBHOI iHppacTpyKTypH-sak-mociayru (1aaS).

BaxxnnBo momikiIyBaTHCh PO BUPIIIICHHS HACTYITHUX MTUTAHb!

— po3’sicHeHHA 100 3abe3meueHHs Oes3meku. Komwm opranizaifii MirpyroThb
BOXJIMBI JaHl JI0 CEpeJOBHINA MyOJIYHMX XMap, iM JOBOJMUTHCS JOBIPATH CBOIM
NOCTa4YaJbHUKaM XMApHOTO CEpEelOBHINA, NPHHANMHI Ha pIBHI JOCATHYTHX
JOMOBJIeHOCTeH. BinmoBinHi QyHKINT 1 000B’SI3KM KIIIE€HTA 1 MOCTavyalibHUKA OYIyTh
1ICTOTHO BIAPI3HATHUCS B 3aJI€KHOCTI BiJ MOJIETl po3ropTaHHs xmapu. Hanpukian, y
BUMNAAKY cepefoBuia laaS, kimieHT 30epeke Taki OOOB’S3KH, SIK 3aXUCT JaHUX 1
BUIIPABJICHHS, a MPOJABEI[b MOKE HECTH BIJMOBIIAIBHICTh 3a (I3UYHY O€3MeKy,
CErMEHTAIlII0 MEpeXl, a TaKOX 130JIALII0 OpeHJapiB B 0araTOKOPHUCTYBalbKUX
cepenoBuiax. HezanexxHo BiJ MpUHHATOI MOJENl XMapu, OpraHizaiisiM HeoOX1THO
3a0€3MeunT  PO3MEKYBAaHHS  BIAMOBINAIBHOCTI  IOKJIAJAEHOI HAa HHUX, Ta
MEePEKOHATHUCH, 10 3aXOAM MOCTayajdbHUKA IS 3a0€3MeUeHHs] O€3MeKH OYEBUJIHI Ta
MOXYTbh OyTH MEpPEBIPEHUMU;

— 3a0e3rneueHHsT KOH(IIEHIIMHOCTI JaHuX 1 aoBipu. Konm BaxkiuBi JaHi
3HAXOAATHCS IMiJI KOHTPOJIEM XMapHHUX IOCIYT, OpraHi3alii MOBUHHI MaTH YITKE
ySBIEHHS TpO Te, SK Il JaHl MOXyTb OyTu 30epexeni. Hampuknan, neski
IpoBaiiiepn XmMap MarTh YTOYHIOIOUI MpaBuja, 110, B pa3l po3ipBaHHS JOrOBOPY,
BOHU OynyTh 30epiraTi JaHl o KJIIEHTIB, TOKHU HE OyyTh 3arjiaueHi Bl OOpru, mo
MOXe OyTH TNPUYMHOIO BIMOBHU BIJ MOCAYr OaratboX oOprasizamii. B iHImmMx
BUITAJIKaX, SKIIO MPOBaKIep XMapHu BUKIUKAHUH 0 CYTy, BOHU MOXYTh TIOTOJTUTHCS
NepeIaT 3aucH Uik OJTHOTO a00 JCKITBKOX KIIIEHTIB JI0 MMPABOOXOPOHHUX OPTaHiB.
Hapemiri, nutanHs moB’s3aH1 3 HAJCKHUM BUBEICHHIM 3 €KCIUTyaTallii HOCIiB JaHUX
3 KOMISIMU JI0AATKIB Ta 00pa3aMu BIPTYaJIbHUX MAaIlMH TaKOXK MOXYTh IIPEICTABIATH

npo0iemu;
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— PO3TJISAl MOXKJIMBUX PEriOHAJIBHUX OCOOJIMBOCTEN. € OaraTo mpaBuJ, SIKi € He
TUIbKK CcHENU(IYHUMU IS JAHHOTO PETiOHy, ajie skl nependadyaroTh, € YyTIUBI
iH(opMalIiitHl pecypcru MOXYTh 1 HE MOXYTh PO3MIITyBaTUCh. B Garathox kpaiHax
TaK0XX ICHYIOTh 3aKOHH, 1110 OOMEXYIOTh MOXKIIUBICTh MIepeiadi Ta 00poOKH JaHHX 32
KOpJOHOM. SIK HampuKiaa, B YacTUHI €BPOMEUCHKUX KpaiH, MEIUYHI 3aKJIagud He
MOXXYTh KOPHUCTYBaTHCS XMapHHUMH TIOCHyramMH [JIsi 30€piraHHs JaHuX Ipo
MAIIE€HTIB, SIKIO 00’ €KTH MpOBaiepa He 3HAXOMSITHCS BUKITIOYHO B MEXKaX KOP/IOHIB
KOHKPETHHUX KpaiH.

Po3riagHeMo TEXHIKO-€KOHOMIYHI BHMOIM J0 3a0e3ledyeHHsT Oe3IeKu

pO3ropTaHHs CEPBICIB.

BuaaneHHsa
A —»{ OHOBNEHHA —
: BctaHOBNEHHA BusegeHHs 3
Penis — e > "
; Ta aKTMBaLiA ekcnayaTadii
oy ——»{ ApanTauja ——

[eaktusauia

Pucynok 2.2.1 — Etanu po3ropTaHHs MpOrpaMHOTO 3a0e3MeYeHHS

3 METOI0 3aJI0BOJIEHHS CBOIX HOPMAaTHBHMX BHUMOI Yy BIpTyali30BaHUX
CEpelOBHUIIAX XMapH, OpTaHi3allli TOBUHHI BUXOAUTH 32 PAMKHA OCHOBHUX €JIEMEHTIB
YOPaBIIHHS JTOCTYIIOM KOPHCTYBauiB 1 aKTMBHO 3aCTOCOBYBATH HAJIMHI TMOJITHUKU
oesnexku. Ha puc. 2.2.1 mnpuBedeHi eTanu >KUTTEBOTO IMKIY MPOTPaAMHOTO
3a0e3MeUeHHs NMPU BBEJICHHI B eKCIuTyaTallito. JIJis MOCSTHEHHS MPUBEICHUX BUIIEC
uinei, cucremu posropranis [13 moBUHHI BIANOBIJATH TAKUM BUMOTaM:

— KOHTPOJIb MPUBLICHOBAHOTO JOCTYIy KOPUCTYBauiB, BIAMOBIAHO 3 BEIMKOIO
KUIBKICTIO MaH/JATIB OE3MeKH OpraHizaimiil aJis 3aXHMCTy BiJ BHYTPINIHIX 3arpo3 Ta
MOM’SIKIIICHHSI PU3MKIB, TIOB’SI3aHUX 3 3JIOBMHUCHMMH JisIMH aJIMIHICTPaTOPIB.
Cucremu TIOBMHHI 3a0e3neuyBaTH, 1100 HaBiTh B 0araTOKOPUCTYBAIbKHX

CepeloBHUIIAX XMap, MaJid MICII€ TIPO30PICTh Ta KEPOBaHICTh O€3MEKU, HEOOX1THI IS
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3aXMCTy YyTIMBUX JMaHuX. J[JI1 1OTO CHCTeMa IMOBHHHA PO3MIISTH BIPTyallbHI
MOJYJIi, sIKI MICTATh KOH(piAeHIIiHI qaHl. B pe3ynprari, cuctema 0e3neKu oTpruMae
KOHTPOJIb Ta 3a0e3MeYyuTh HEMOXJIMUBICTh aJMIHICTPATOPIB XMAapHUX MOCIYT
37IOBXKMBATH CBOIMH TIpaBaMH CYNEPKOPHUCTyBaya 1, 1[0 KOPUCTYyBaui, SIKIi MarlOThb
JOCTYIl JI0 OJHOIO CEPBICY UM WOro YacTUHH, HE MOXYThb OTPUMATH JIOCTYI [0
eK3eMIUIpiB 1HIOI Tpynu. Kpim Toro, HeoOXigHO 3abe3MeunTd KOHTPOJIb Ta
CIIOBIILICHHS TIPO 3MIHU B KPUTUYHUX IIPaBUJIax JOCTYITY JJISI BiMOBITAILHUX OCI0;

— 3aXMCT BiJl HECAHKIIMOBAaHOTO KOTIIOBAaHHS €K3eMIUIApPIB cepBicy. B
XMapHUX CEepeloBUIIAX, MPUMIPHUKM MOXYTh TIOCTIMHO MITpyBaTH  MiX
BIPTy&JIbHUMHM MalllMHAMU. 3 YpaxyBaHHSIM MIHJIMBOCTI IIUX YMOB, CHCTEMa
pO3ropTaHHs MOBHMHHA TapaHTyBaTH, 10 BIpTyaiabHI oOpa3u 1 KOHGIIEHIIIHHI JaHi,
SKUMH BOHHM BOJIOJIIIOTh, HE 3aJMIIAJIUCh BHUIAIKOBO B HE BHUKOPHCTOBYBAHUX
cuctemMax, abo cucremax, J0 SAKUX MOXYTh OTPUMATH JOCTYI CTOPOHHI OCOOM 4u
cepBicu. CuctemMa po3ropTaHHs MOBHMHHA TAKOX 30€epiraTv MOBHUM KOHTPOJIb HaJ
130JIbOBAHICTIO  JIJaHWX, 3aXUIIEHICTIO Ta  CHUIBHUM  BUKOPUCTaHHSM B
0araToKOpHUCTYBAIlbKUX XMapHUX CepenoBUIlaXx. BuxopuctoByroun mudpyBaHHA
BIPTyaJIbHUX  €K3EeMIUIApPIB, MOXKHa K ICTOTHO CKOPOTUTH WMOBIPHICTb
KOMITPOMETYBAHHSI CUCTEMH 4epe3 JOCTYI A0 11 PI3UYHUX HOCIIB, TaK 1 3a0€3MeYnTH
3aXMCT BiJI IIIJIOTO psALy BpaziauBocTed. KpiM Toro, cucrema noBuHHa 3a0e3neuyBaTH
MOXJIMBICTh TOYHOTO 3aCTOCOBYBAaHHSI TOJITUKM O€3MeKU JJIsi KOHKPETHUX
niaMHOXKHUH JaHuX. Lle 300paxae nuisgx sxkuM Moxke OyTH 3armedeHa Oesneka JaHux
MIPU PO3TOPTaHHI MPOrPAMMHOTO 3a0€3MEUCHHS SIK CEPBICY;

— 3a0e3neyeHHsl BIICHIIKOBYBaHHS i, [[ns cucteMu BaXJIMBO HE TUIBKU
3a0e3MeunT HAAIMHUI TTPoIIeC pO3TOPTaHHS, a i nepeadauynT HajllliHe 30epeKeHHS
iHdopmarllii npo Bcl J1i BUKOHYBaHI CHUCTEMOIO abo aaMmiHICTpaTopoM 3 ii
BUKOpHUCTAaHHAM. L{e € BaxXJIMBUM JIs1 BIACTIKOBYBAaHHS BCIX 3MiH, 1110 OyJIM BHECEHI
MPOTATOM PO3TOPTaHHS cepBicy, abo M 4Yac ekcruryaraiii cucremu. JlJis 1mboro
MOBUMHHE OyTH BUKOPUCTAHE LEHTPaII30BaHE YIPABIIHHS MpolecoM 3MiH. DyHKIIs
MepPEeBIPKHU IUIICHOCTI BUSIBIISIE HE 3aIlJIaHOBaH1 3MiHH, 5IKi1, MOXKJIIUBO, OYyJI0 3p00JIEHO

BPYUHY Ha cepBepi 1 MOMepeakae oneparopa, SKMid MOKe MPUNHATH PIIIEHHS PO
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IHTErpyBaHHs LUX 3MIH B OCTaTOYHY KOH(]irypamiro abo X iX BIAXWJICHHS 1
MOBEPHEHHS JI0 €TajJoHHOI KOHpirypainii. Takoxx BiJCIIIKOBYBaHHS A1l MOXke OyTH
BUKOPUCTAHO JIJISi ayauTy pOoOOTH CHCTEMH Ta, Yy BHITAJIKy HEIITAaTHUX CHUTYaIlii,
3HAYHO CIPOIILY€ PO3CIIAyBaHHS X MIPUYUKH.

PosrnsitHeMo Takuii 1HCTPYMEHT YNpaBIiHHA SK CXOBHILIE JaHUX IS
MiABUIICHHA  KOHKYPEHTOCIPOMOXKHOCTI — MiampueMcTB. Mani Ta  cepeaHi
MIJMPUEMCTBA BIIITPalOTh BAXKIWBY pPOJb Ha MICIEBHX, HAI[lOHAJIBHUX Ta HaBITh
I00ATPHOMY PHHKAX.

[X po3BuTOK Ta minBMINEHHS e(pEKTUBHOCTI iX yHpaBIiHHS € HEBijl’€MHOIO
YaCTHMHOIO Ta HEOOXIJHICTIO HAIIOHATBHUX €KOHOMIK. [linBuilieHHs edeKTHUBHOCTI
YOPABIIHHSA MAJIMMH Ta CEPEAHIMU MIITPUEMCTBAMU HEMOXKIIUBO 0€3 BIIOCKOHAJIEHHS
TEXHIYHOI CTOPOHU (PYHKI[IOHYBaHHS MIANPUEMCTB, a caMme 1H(OpMAIIHHUX
TexHoJoTi. lle 0OyMoBIeHO HEOOXITHICTIO 30MpaHHS Ta OOPOOJIEHHS BEIUKOTO
00’e€My NMaHMX Ta BUKOPHUCTAHHS CYYaCHUX CHCTEM MIATPUMKH TPHAHATTS PIIICHD
(CIIITP) HaBITh MaJIUMH 1 TPUEMCTBAMU 3 METOIO T IBUIICHHS
KOHKYPEHTOCHPOMOXKHOCTI.

Punok CIIIIP HanoBHeHW# pi3HOMaHITHUMHU cuctemMamu. lIpore, Bucoka
BapTICTh, BUCOKI BUMOTH JI0 arapaTHOi Ta MPOTrpaMHOi 1HGPACTPYKTYPH, CKIAJHICTh
JUIsl KOPUCTYBayiB, HaJMIpHa (YHKIIOHAJIBHICTh, HU3bKa THYYKICTH CHCTEMH [0
IIIBUJIKO3MIHHOTO O13HEC-CepeI0BHIIA, HEBIMOBIIHICTh crierudimni podoTH Maaux Ta
CepelIHIX MIAIPUEMCTB POOJISThH ICHYIOU1 HA pUHKY YKpaiHi Ta MIXXKHAPOJHOMY PUHKY
CIIITP HenpuaaTHUMU Ta HEAOCSHKHUMU 11 mianpuemMcts MCB.

Takum uymHOM, Mami Ta CcepeHl MANPUEMCTBA TOTPEOYIOTh JICIIEBOTO,
IPOCTOTO0, THYYKOTO Ta B TOM K€ Yac E(PEKTUBHOTO PIIICHHS 3 <JICTKOIO»
apxiTeKTyporo. [[7s BUKOHAHHS ITMX BUMOT JIOIIIBHO BUKOPHUCTOBYBATH «JIETKOTO)
KJIiEHTa Ha OCHOBI Web-intepdeticy (mampukiam, Web-Opaysep). Kpim Toro,
BUKOPHCTAaHHs WeD-TexHojoriii 3a0e3rnedye BIAHOCHY JCIIEBH3HY OTPHUMAHOTO
pIIlICHHST 32 PaXyHOK BIJACYTHOCTI HEOOXITHOCTI BENMKOi KITBKOCTI JOJATKIB, Ta
HEOOX1THOCTI MOOYyJ0OBM Ta MIATPUMKH KopriopaTuBHOi Mepexi. Ilotpeba y

Oe3nepepBHOMY aHalli31 TaHUX TPATUIIMHO BUPIMIYETHCS 3a JOMOMOIOK TEXHOJIOT1H
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OLAP (Online analytical processing), ame BOHM Maiike 3aBXIu 0a3ylOThCS Ha
«BAXKI» apXxITEKTypi 1 IX THYYKICTh OOMEKEHa arperaiiiero naHux. BogHouac 6asu
nanux (bJ]), mo mpartoroTh BUKIIOYHO B onepaTuBHii mam’sti (OI1), maroTe 3HauHI
nepeBard 4acy oOpoOKHM JaHWX Ta HAJUICHI OUIBIION THYYKICTIO (aHam3 JaHUX
MOXJIMBUM Ha Oy/b-IKOMY PIBHI JAeTajizarlii).

Bukopucranass Web ans moOynoBu cUCTeMU HIATPUMKH MPHHHATTS PIillICHb
BiI0OyBaeThCA 3a HacTynmHuMHU Hampsmkamu: Web sk mxepeno indopmarii, Web sk
«erkuiy kiiedt (Hanpukian, Web Opaysep), Web sk cxoBume manux, Web sk
TEXHOJIOT1i 0OpOOKH Ta Bi3yaili3alii JaHUX.

o nporo yacy Web BUKOpPUCTOBYBaBCsl 3/1€0LIBIN B AKOCTI iHTepdeENcy ais
BioOpakeHHs JaHMX. 3acTocyBaHHS Web-Opay3epiB 3abe3mnedye MpPOCTOTY Ta
JENICBU3HY 1HCTAIAIII Ta BUKOPUCTAHHS CHUCTEMH, CHPOIIYE IMPOIEC HABUAHHS
KOPHUCTYBaudiB CUCTEMH, 3MEHIIIY€ BapTICTh BIIPOBAHKCHHS Ta MIATPUMKHU cucTeMu. B
TOM XK€ 4Yac 3HUKAa€ HEOOXIJHICTh Y BEJUKIM KUIBKOCTI pPO3pI3HEHHUX, IOJIATKIB,
HAJAEThCS MOJXKIIMBICTh MPOIJISIATA CXOBUIIE JIaHUX TapTHepaM Ta (iisam
nignpuemcTBa. [Iporte, icHye Oe3niy MoxIMBOCTEW y BUKOpUcTaHHI Web y cdepi
cxoBuIl gaHux. WWeb-cXoBHIIa TaHUX HACHIIYIOTh TaKi SIKOCTI TPATUIIHHIX CXOBHII
JAHUX SK OpraHi3amis JaHuX IM0J0 OO0 €KTIB MIANPHEMCTBA, arperaiis JaHUX,
HABEJACHHS JaHWX B BHIJIA YacoBHX psamiB. OnpHak, Web-cxoBuma maHux
BIIPI3HAIOTBCS ~ JOCTYIIOM 10  JaHWX  (3aMICTh  JIOKQJIBHOTO  JIOCTYITY
BUKOPHCTOBYETHCS JIOCTYT Uepe3 Mepexy [HTepHeT).

Web-cxoBuia maHux MokHa ToaiauTH Ha 1Bi miarpynu: XML document
warchouses Ta XML data warehouses. Ilepmii Hamiieni Ha poOoOTy 3
HECTPYKTYPOBAaHMMHU JAHUMHU, JPYri — Ha poOOTY 31 CTPYKTYPOBAHUMH JaHUMHU.
[TobynoBa cxoBuIla AaHUX 3a JIOMOMOTOI) HABEJACHUX TEXHOJIOTIN BiIOyBa€eThCA
nuIIxXoM neperBopeHHss XML gaHux B pemsiliiHy Mojeib 3 BUKOpUCTaHHSIM XML
CXEMH JIaHUX.

Huni momynmsipHi  xMapHi OOYHCIEHHS TakKOX BHUKOPUCTOBYIOTH Web-
TexHoJorii. XMapHi OOYUCIEHHS HAJal0Th JOCTYN 10 BEJIUKUX 00’€MIB JaHUX Ta

OOYHUCITIOBAILHUX PECypciB depe3 pi3Hl iHTepdeicu. ['0J0BHUMHU KOpHCTyBayaMu
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XMapHUX OOYHCJIeHb CTalOTh Majl MIANPUEMCTBA, AKI HE MalOTh MOXKJIHUBOCTI
CaMOCTIHHO 1HBECTYBaTH Ta MIATPUMYBaTH KOLITOBHE arapaTHE Ta IPOTpPaMHE
3abesneyeHHs. Kpim Toro, ix I[iHOBa MOJIITHKA aJanTOBaHa J0 BUKOPHCTOBYBAaHUX
pecypciB.

Takum uymHOM, 3I1ICHEHO HAyKOBO-TEOPETUYHHIl aHali3 ICHYIOUUX METO[IIB
ontuMizaiii IC opranizaniii Ta manpueMcTB Ha 6a31 “XMapHHUX TEXHOJIOT1i, a TAKOXK
pPO3IJIIHYTO, IO Take XMapHI OOYMCIEHHS, MOJEJl PO3TOpTaHHSA Ta MOJeNl
0OCIIyroByBaHHSI XMapHUX OOYHUCIICHb, 3TPYNOBAHO Ta MPOAHATI30BAaHO MEpPEeBaru Ta
HEJOJIIKM XMapHHUX TEXHOJIOTIM 1 iX OJep)KyBauiB, y3arajJbHEHO XapaKTEPUCTHUKY
XMapHUX MOCIYT, 10 IPONOHYIOThCS MpoBaiiicpaMu y IMyOJIIYHUX XMapax YKpaiHu,
TAaKOXX PO3TOPHYTO MPOOJIEMATHKy PO3TOPTAHHS TMPOTPAMHOTO 3a0e3MeyYeHHsS SK

CEpBICY Ta TEXHIYHI BUMOTH I10 3a0€3MeUeHHI0 0€3MEKU PO3rOPTaHHS CEPBICIB.

2.2. OOrpyHTyBaHHS BHOOpPY TIpOIEAYp 1 aJrOpPUTMIB BIIPOBAKCHHS

“xMapHuX’ TexHojorii B iHpopmartiiini cucremu GITBH3

[Ipodeciitna miaroroBka IT chermiamicTiB, B Cy4acCHOMY CBITI CTHKA€ThCA 3
npo0JIeMOI0 TOCTIHHOTO OHOBJIGHHSI SIK amaparHOro TaKk 1 TMPOrPaMHOTO
3a0e3nedeHHs. OCBITHI YCTAHOBM 3alie’KaTh BiJ 1HPOPMALIMHUX TEXHOJIOTIH, Oe3
AKUX BOHHM BXKE HE MOXyTh edextuBHO ¢yHkiionyBatu. [lpuabanns Tta
00CIIyrOBYBaHHSI MPOrPAaMHOTO 3a0€3MEUeHHS Ta PI3HOI KOMITHOTEPHOI TEXHIKU
MOCTITHO BHUMarae 3Ha4YHMX (PIHAHCOBUX BKJIAJIEHb 1 3aly4Y€HHs KBaJll(pIKOBaHUX
daxiBiiB. PimeHHsM mpoOieMu MOKe CTaTh BHUKOPUCTAHHS TEXHOJIOTIN "XMapHHUX
obuuciens", Web 2.0 1 Web 3.0.

Y 10CKOHAJIGHHSI CHUCTEMU OCBITH Ha OCHOBI 1H(GOpPMAIIMHUX TEXHOJOTIH Ta
IIMPOKE BIPOBAKEHHS B HaBuanbHui mporiec IKT mocmimxkyBanu BueHi: B.bukos,
A.Bepnanb, P.I'ypeBuu, M. Kanmak, T.KoBamb, C.CucoeBa, O.Cmipis,
O.Ctedanenko Ta iH.

MepexxeBUM TEXHOJIOTISIM Ta BUKOPUCTAHHIO MEPEXKEBUX COIIAIbHUX CEPBICIB

Mepexi IHTepHeT B OCBITI TakoXX MPUCBAYEHO OaraTo POOOTH BITYM3HSHUX, Ta
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3apyOiKHMX aBTOpiB. Hampukiiam, MOMKIMBOCTI BHUKOPHCTAHHS BEO-TEXHOJIOTIN B
OCBITHROMY TMpOIleCi TEPEIBUINMX HABUYAIBHUX 3aKiaJiB YKpaiHU pO3IJISHYTI B
nochimkenusax B.bukoBa. I'permon /xum B cBoiif poOOTI omucye 0coOIMBOCTI
BUKOPHUCTaHHSA [HTEpHET B SIKOCTI OCBITHBOI TEXHOJOTII B CHCTEMI MEpeaBHILIOL
OCBITH, Ja€ PEKOMEHJAIll 0 iX 3aCTOCyBaHHA. Y TE€pepaxoBaHUX BHUIIE PoOOTax
BeO-CepBiCH PO3IIIAIAIOTHCS K MEpeKeBe MporpamMHe 3a0e3mneueHHs, o TiATPUMYE
rpymnoBi B3aemonii. Ha BiaMiHy BiJ PO3IJISHYTHX Y BHIIE IepeaideHuX poOoTax
MepekeBUX cepBiciB (OJ0TH, BiKi-CTOPIHKH, MECEHKEPH, BIJEOCEPBICH TOIIO),
"XMapHl O0O4YMCIEeHHA" [03BOJSIOTH BHUKOPUCTOBYBAaTHM SIK CEpPBIC 1 MPOrpaMHe
3a0e3MeUeHH s, 1 JlaHl, 1 HaBiTh KOMI'IOTepU. B neskux poOoTax HaBITH OINHCAHO,
AKUM YMHOM MOXHa €(QEeKTHMBHO BHKOpHCTOBYBaTH cloud computing B mponeci
HaBYaHHSA 1 MIATOTOBKM CTyAeHTIB. OjHak, aHal3 NeJaroriyHux Impaipb Ta
JITEpaTypu BUSBUB, 110 NMHUTAHHS BUKOPUCTAHHS XMapHHUX CEPBICIB B OCBITHbOMY
nporieci ®IIBH3 mManoBuBueHi.

"Xmapa" mo3Havae CKIaAHy 1HPPACTPYKTYPY 3 BEIUKOIO KIJTBKICTIO TEXHIYHUX
neTaneu, 3axoBaHux y "xmapax". HamioHanbHUN 1HCTUTYT CTaHAAPTIB 1 TEXHOJIOT1H
CIIA (National Institute of Standards and Technology — NIST) B nokymenti "NIST
Definition of Cloud Computing v15" Bu3Ha4uuB "XMapHi 00YHMCICHHS" HACTYITHUM
YUHOM: MOJIeJIb "XMapHUX OOYHMCIIEeHb" l1a€ MOMIIMBICTH 3PYy4YHOTO JOCTYMy 3a
JIOTIOMOTOI0 MEpPEXK1 [0 3arajbHOro Myjidy 3 HaJallTOBAaHUM OOYHCIIOBAJIbHUMHU
pecypcamu (HaAmpuKIaa, MeEpexi, cepBepa, CUCTEeMHU 30€piraHfsi, MNporpamu,
MOCIIyTH); MOJENb "XMmapu" CHpHUsi€ ITOCTYIHOCTI Ta XapaKTEPU3YEThCS IM'AThMa
OCHOBHUMH €JIeMEHTaMH (caMOOOCIIyrOByBaHHSI Ha 3aMOBJICHHS, HMIMPOKUHN JOCTYII
0 Mepexi, o0'€eqHaHM pecypc, HE3aJIeKHE pO3TalllyBaHHS, IIBHIKA THYYKICTb,
BUMIpIOBaH1 cepBicu). "Xwmapa" MICTUTh TpU cepBiCHI Mojem (TporpamHe
3a0e3MeUeHHsl K MOCiyra, miatdopma K mociyra, iHQpacTpyKkTypa sk Mociyra) i
YOTHUPHU MOJIEN pOo3ropTaHHs (MPUBATHI XMapH, FPyNoOBl XMapH, 3arajibHOIOCTYIHI
xmapu, riopuani xmapu). [Ipodecop MaccadyceTchbKOro T€XHOJIOTIYHOTO 1HCTUTYTY
(MIT) Kapn XeBBiT BiJ3HAuuB, IO OpU "XMapHUX OOYUCIEHHSAX" AaHI MOCTIIHO

30epiratoTbCs Ha BIPTYyaJIbHUX CepBepax, pO3TalloBaHUX Yy "XMapi"', a Takox
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TUMYACOBO KENIYIOThCSI Ha CTOPOHI KJTIEHTA HA KOMIT'IOTepax, HOyTOyKax, HEeTOyKax,
MOOLTEHUX MPUCTPOSX Ta iH [17].

[lepmium KpoKOM y BHUKOPHCTaHHI '"XMapHUX oO4HcleHb" B OCBITI Oyina
nepeaada MiATPUMKH €JIEKTPOHHO! TMOIMITH (ayTCOPCHHT) CTYIASHTaM 1 BUKJIAgadam.
EnexTponHa nomra — 11e 6a3oBa, 10CUTh J0Ope CTaHAapTU30BaHA MMOCTYTa, SIKa JIETKO
MO>K€ TATPUMYBATHCS 330BHI, ajie HE € KIFOYOBOIO ISl POOOTH OCBITHROT yCTAaHOBH.
Ax Google, Tak 1 Microsoft B 6araTb0X KpaiHax HaJalOTh OCBITHIM YCTaHOBaM
CJIEKTPOHHY TMOMTY O€3KOomTOBHO. HaByampHI 3akimagW TaKoX IMOYMHAIOTH
BUKOPUCTOBYBAaTH HU3bKOPIBHEBI XMapHI MOCIYTH 3 METOI0 30epiraHHs JgaHux. Lle
MOKE BHUSIBUTHUCS BHTIJIHUM, SIKIIO Oe3leKa JIOCTYIMy A0 JaHUX HE € MPIOPUTETOM,
HalpuKiIaa, SKIIO BiJA€o- Ta ayAloMaTepiadud HaJalThCs SK BIAKPUTI OCBITHI
pecypcu. beskomrToBHE BificO B PeKUMI OHJIAMH BIJIKpUBAaE HeOA4YeHI MOMKIMBOCTI
JUTst OyAb-sIKOTO (haxiBIlsd y raixy3l OCBITH. SIK MPUKIIAJ MOKHA MIPUBECTU 010710TEKy
Axanemii Xana, e yrpumyetbesi Outbiie 2400 Oe3KOMITOBHUX BiJICOJEKININ 31 BCIX
MPEIMETIB.

PeanizoBana 3 1997 poky HekomepiiitHa nporpamMa MepexHux akagemii Cisco
0E3KOLITOBHO HaJla€ HaBUaJIbHI 1 €K3aMEHallliHI MaTepialid, a TAKOK IHCTPYKTOPCHKY
MIATPUMKY HaBYAJIBHUM 3aKjiaJiaM y BCIX yacTMHaxX cBity. Huni Bona mie B 165
nepxkaBax. Takum ymHOM, MepexHi akagemii Cisco € HalOUIBIIMM BIPTyaJIbHUM
HaBYAJIbHUM KJIACOM Ha HaIllii IUIaHeTi. XMapHi TeXHOJIOTIi JTOCTaBJISIIOTh HaBYaJIbHI
Marepiaii HAWMEKOHOMIYHIIIMM 1 HaWHAAIWHIIIAM CHOCOOOM, BIIPI3HAIOYHUCH
MPOCTOTOI0 PO3MOBCIOJIKEHHS 1 OHOBJIEHHs. KpiM TOro, MepekHa XMapa BiJAKPUBAE
JIBEpl B CBIT OCBITH ISl THX, XTO HE B 3MO31 BUUTHUCS TPATUIIHHHM CIIOCOOOM.
Oco06MBYy KOPUCTh IPUHECYTh JBa THUIIU XMapHUX oOuuciieHb: SaaS (software-as-a-
service — mporpamHe 3a0e3leUcHHS SIK mociyra, TOOTO JOCTaBKa XMapHOTO
porpaMHOro 3abe3neycHHs y peajgbHOMy Yaci) i laaS (infrastructure-as-a-service —
1H(pacTpyKTypa K mociyra, ToOTO O€3KOIITOBHE HaJaHHS PECYpCiB 30epiraHHs
naHuX, (QYHKIIA EJEeKTPOHHOI MOIMITH 1 CHUCTEM CIHUIbHOI poOoTu). Tperii Tum
xMmapHux o0uuciienb — PaaS (platform-as-a-service - o6uncmoBaabHa maThopma sk

MOCJIyTa), U1l OCBITHIX YCTAHOB 3 4aCOM MAa€ CTAaTU OUIbII aKTyaJIbHUM.
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[TigTpuMka XMapHUX TEXHOJOTIH 1 OOYMCIEHb CTa€ BAXKJIMBOIO CKJIaJ0BOIO
PO3BUTKY OCBITH. € JBa OCHOBHMX CIIOCOOM BUKOPUCTaHHS XMapHHUX CEPBICIB B
OCBITI.

[Mepmmit — mnyOmikamii Ta o0OMIH pecypcaMd B paMKax CIHUIBHOTHU
KOpPHCTYBauiB.

[Hmumit  BapiaHT BUKOpUCTaHHS "XMapHHX" TIOCHYT, SKAW TOYMHAE
MOIIUPIOBATUCS B cdepl OCBITH, 1€ MEepeMIlleHHs B "XMapy'" CHCTEM YIIpaBIIiHHS
HaByanusM (LMS, Learning Management Systems). [lepemaua miaTpuMKH Takux
cucteM sik, Hanpukiana, Blackboard ta Moodle, 30BHIIIHIM TTpoBaiiepaM Ma€e CEHC
JUISL OCBITHIX YCTAaHOB, $IKI HE MOXYTh JO3BOJUTH COOl MOKYNKY W MIATPUMKY
JIOPOrOr0 yCTAaTKYBaHHS 1 MPOTPaMHOTO 3a0e3MeUYEHHS.

IcHye momMuikoBa aymka, 1o "xmapHi oOuuciaeHHs" — Oyab-Ka MOCiIyTra, 110
HaJaeTbes 3a gonomororo Inrepuer. Kpim toro, yacro tepmin Web 2.0 muyTaroTs 3
TepMiHOM "XMapHi oOuMcieHHs". Sk 1 y BHOaAKy XMapHUX OOYHWCIEHb, 3
Bu3HaueHHsIM Web 2.0, Web 3.0 nmoku He JOCSITHYTO ITOBHOI OJJHOCTAHHOCTI.

Konnenmis Web 1.0 mepenbauae, mo caiiT 1 #oro 3MmiCT CTBOPIOE aBTOD,
BJIACHUK pecypcy. KopucTyBau Mae MOXIMBICTh OYTH JIUIIE CIOKUBAYEM KOHTEHTY,
MO>KJIMBICTh y4acTi KOPUCTyBada B MOTO0 CTBOPEHHI XKOPCTKO oOMexeHa. CalT s
KOPHUCTYBaya BUCTYIIA€ B KOCTI IHPOPMALIIMHOTO JKEpena.

VY xonmeniii Web 2.0 cnouatky cailT € He 310paHHSIM 3MICTY, SKHH MOXE
3alliKaBUTH BiABiAyBaya, a AESKUW 1HQOpMaLIWHUIA MPOCTIp, A€ KOPUCTYyBay Mae
MO>KJIUBICTh TIPOSIBUTH BJIACHY aKTHUBHICTh: 3aBaHTAXXUTH CBOIO 1H(POpMaILIit0, TOOTO
CTaTH CHiBaBTOPOM KOHTeHTy. Takum ynHOM Web 2.0 — caiit, He Oyaydd CIOYATKY
KOJIEKLII€I0 KOHTEHTY, MOCTYNOBO — 3a PaXyHOK BHCOKOI aKTMBHOCTI KpUCTyBada —
CTa€ KOHTEHTHO HAalIOBHEHMM, IIKaBUM 1 3HauyuM. Ha nmpotuBary Web 1.0 — caiiry,
Web 2.0 — caiftr Moxe OyTH OXapakTepHU30BaHHH SK MalJaHUYMK, IHCTPYMEHT, SIKUit
KOPUCTYBa4 MOXE BHUKOPHUCTOBYBATH JIJIsi CBOIX moTped. ABTopom Tepminy "Web
2.0" mpuitasato BBakatu Tima O'Peiinmi — kepiBHuka BuaaBHu4oi kommanii O'Reilly
Media 1 mpuxuiabHUKa pyXy 3a BUIbHE MporpamHe 3a0e3mnedeHHs. Tim O'Peitmi

Bu3HauMB "Web 2.0" gk METOAMKY NPOEKTYBAHHS CUCTEM, SIKI HUISIXOM 3a0€31eYeHHS
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MEPEKHUX B3a€EMOJIIM CTaIOTh TUM Kpallle, YUM OLIbIIE JII0eH HUMU KOPUCTYIOTHCS.
VY xonnemnmii "Ocgita 2.0" ocBita criupaerbest Ha koHuemniito Web 2.0. Ilporpamue
3a0esneyeHHs ([13) 3 TakUMH MOXIHMBOCTSIMH MOXE PO3MIILYBaTHCS B CaMii
OCBITHI! ycTaHOBI a00 OyTH MoCTyImHUM Yepe3 [HTepHeT. BoHO MOXe 3HAXOAUTHUCS B
XMapi, SKE€ XapaKTepU3yeThbCsl IMIKOBOI EIACTUYHICTIO, OIUIaTol 3a (akTom
BUKOPHUCTAHHS Ta IHIIMMH KJIIOYOBHMH BIIACTUBOCTSIMH, a MOXE OYyTH PO3MIIIEHO
JIOKAJIBHO.

JlocmikeHHsT TUIAaKTUYHUX MOKIIMBOCTEH cepBiciB Beb 2.0 cBimuaTh, M0 B iX
BUKOPHUCTaHHI B HABYAJIbHOMY MPOLECI BUKJIUKAIOTh IHTEPEC HACTYIIHI CEPBICH.

brnor (Bix anri. blog, web blog) «mepexeBuit xypHan abo 1MOJEHHUK MOIH) —
e BeO-caliT, OCHOBHMI 3MICT SIKOTO CKJIQIal0Th 3alMCH, IO PETYJISIPHO TOAAI0THCS,
300pakeHHsT a00 MyJbTHMeEdia. 3a aBTOPCHKUM CKJIAJIOM OJOTH MOXYTh OyTH
OCOOMCTUMHU, TPYIOBUMU (KOPHIOPATUBHUMH) 200 TPOMAJICEKUMHU (BIAKpUTUMU). Jliis
0JIOT1B XapaKTepHa MOXKJIUBICTh My OJIiKalii BIATYKIB BIJBITyBayiB.

Benenns Onory nependayae HasiBHICTH nmporpamuoro 3abesnedenss (I13), mro
JTIO3BOJISIE 3BUYAITHOMY KOPHCTYBAu€Bl JI0JaBaTH 1 3MIHIOBAaTH 3aluCH, MyOJiKyBaTH
ix B IHrepneri. Take II3 Ha3zuBaroTh ABMXKKOM Osiory. BukopucrtanHs OJIOTIB
JT03BOJISIE TIPOSIBUTH Taki (yHKIII B IMeNAroriii: KOMYHIKaTHBHI, caMOIpe3eHTallli,
3TYpTYBaHHA W YTpUMaHHS COIIAJIbBHUX 3B’S3KiB, CaMOpPO3BUTKY a0o0 pediiekcii,
MICUXOTEPaANeBTUYHI.

bioru MoXxyTh OyTH BUKOPUCTaH1 B HABYAIBLHOMY ITPOLIECI TAKUM YHHOM:

— SIK JDKEpeJIo HaBYabHOI 1HGoOpMAIlii, MO0 TNOMepeaHbO OmMyOJiKOBaHO
BUKJIaJIa4YEM;

— JIJIsl opraHizallii 1MCcKycii (ceMiHapiB) 3a TEMaMH HaBYAJIbHOI IPOTPaMH;

— JUIA OpraHi3arii JUCTaHIIHHOTO HaBYaHHS;

— 71T KOHTPOJIF0O Ha OCHOBI MyOJtiKar(iii, 0OroBOpeHHsI KOHTPOJBHHUX POOIT 1
3aBJlaHb CTYJCHTIB, sIKI BOHH PO3MIIIYIOTh y BIACHUX OJIOTax.

Biki craHoBiATh Beb-cailiT, CTpyKTypy 1 3MICT SIKOTO KOPHUCTyBadl MarOTh
3MOTY CHIIBHO 3MIHIOBAaTH 3a JOMOMOIOI0 1HCTPYMEHTIB, MPEJICTABICHUX CaMHUM

caritom. Haii6inem Bizomum Biki-caiitom € Bikinenis (wikipedia.com).
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s ctBopenHst Biki-cepenoBuiia Takok HEOOXiJHE cleliajJbHe MPOrpaMHe
3abe3neueHHs (IBDKOK Biki), skuii g0BOJII TMPOCTUH B CBOikM OyAoBI 1
(GYHKIIIOHATBHOCTI, B 3B 513Ky 3 THM, IO BCl [ii 13 CTPYKTypyBaHHS, 0OpOOJICHHs
3MICTy BUKOHYIOTHCSI KOpHUCTyBaueM BpyuHy. HaBememo mnpukimaau 3aHSATh 3
BUKOPHUCTaHHAM BiKi.

Posrisaemo mpukiaa po3poOku riocapiro. Po3pobka riocapito € CKIagoBOO
YaCTHUHOIO  OyAb-SIKOTO  €JIEKTPOHHOTO  HaBYAJIbHO-METOAMYHOTO  KOMILJIEKCY.
Tpyanomi #oro ckiagaHHS MOJATAIOTh Y TOMY, IO YacTO 3YCTPIYAIOThCS JEKUTbKA
BU3HAYEHb OJHOTO M TOTO caMoro moHsTTs. [IpoOGnemMa nomsirae y BUOOp1 MOHSATTA 3
MHOKMHU BU3HAuY€Hb JJI1 PO3MIIIECHHS B riocapiil. Buknanad moxe oOpartu oane
BU3HAYCHHS TEPMIHY 1 JAEKIJIbKA 1HIIUX BU3HAYEHb. CTyIEHTH PEECTPYIOTHCS 31 CBOIX
KOMIT I0TE€pIB y cucTemi Biki, BUBUaIOTh, peAaryoTh 1 MPOMOHYIOTh CBOE OAaueHHS
TEpPMIiHIB 13 3aIPONOHOBAHUX BHKJIaJauyeM Ta omyOnikoBaHuxX y Biki. BpaxoByrouu
Te, 10 NyOJiuHe peAaryBaHHs 30€pIra€ThCsi, YYACHUKH HABUYAJbHOTO MPOLECY
OJIEP)KYIOTh MOXJIMBICTh ~aHANI3yBaTH BcE 3aHATTA. Bci 3aHATTS  MOXYTh
npoBoauTucs B pexumi off-line, a Takox y peanpHoMy yaci on-line. IIpu upbomy Ha
cepBepl 30epiraroThCsi pe3ysibTaTH POOOTH TPYMH, IO JOCTYMHI BCIM y4acCHUKaM.
Kpurepiem sSIKOCTI 3aHATTS € aKTUBHICTh YYaCHHUKIB 1 3MICT moBigoMIIeHb. CTyAeHTH
PO3BUBAIOTH AHANITUYHE MHCIEHHS, OBOJIO/IBAIOTh HOBHUMH MOXKIIUBOCTSIMH
InTepner.

Po3rissHeMO MOXIJIHMBICTh CTBOPEHHS KOJEKTHBHOTO HAaBUAIBHOTO MaTepialiy.
Buxmagaa posminrye ¢parMeHT TEOPETHYHOI YaCTHHH KypCy, HAmpUKIan, 3
HABYAJIBLHOTO TOCIOHMKA, CTYJIEHTH pPO3POOJSIOTh MOro; 3a HACIIAKAMU IHOTO
OJIEP)KY€EThCA KOJIEKTUBHA MOJIEpHI3AIlisl TEKCTY HaBYalbHOro Marepiany. Kpurepiem
OLIIHKH 3aHATTS € aKTUBHICTh CTYJICHTIB y I'PYyIIl Ta 3MICT KOMEHTapiB. TakKUM YHHOM,
CTYJIEHTH MOXKYTh OTPUMATH O1IIIT TITMOOK] 3HAHHS.

Posrnssuemo BeO-caiit pemnimec (Big anri. delicious — 4y1oBuif) — 11€ BEO-cailT,
10 HAJA€ThCs OE3KOIITOBHO KOPUCTYBauaM, SIK1 3apeeCTPyBaJIMCs, a TAKOXK J103BOJISIE
3MIACHIOBATH TIOCIYyTH 30€peKEeHHS KOJIEKI[li CBOiX myOmikaiii 3akjaJoK Ha

niai0paHuX 3 TMEBHOI METOI CTOpiHKax BcecBITHBOI Mepexi. Yci KopucTyBaui
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Jlenimeca MOXYTb MPOJUBIIATHCS 3aKJIaJKH, BIOPSAKOBYBATH iX 3a Ba)JIMBICTIO 1
HAJaHUMU MITKaMHu (TeramMu). 3apeecTpOBaHUU KOPUCTYBaY MA€ MOKIIUBICTh
JI0JIaBaTH 3aKJaJKy Ha OyAb-sKy BeO-CTOPIHKY, BKa3aBIIM [HTepHET-aapecy, Ha3BY
3aKJIaJIKH, 1i ONMUC 1 KITo4YoBi cioBa. KopucTyBad MoOKe TPHCBOIOBATH 3aKJIaKaM
JTOBUTbHI MITKHA. OHINA 3aKa/Il MOKHA TPUCBOIOBATH JeKiIbKa MITOK. Bubupatouu
MEBHY MITKy a00 TpPyImy MITOK, MOXHa TPOIMBIISATUCS CIUCOK 3aKJIAIOK 3 IUMH
MiTKamMu. JJi KOKHOT 3aKJIaJIKM MOYKHA TIPOJUBIISITUCS CIIMCOK CBOIX MITOK, a TAKOX
CIHMCOK MITOK, IIIO MOJaHi 1HIIUMHU KOPUCTyBadyaMu. TakoK MO>KHA MPOAUBIISATUCS
CIMCKH MOMYJIIPHUX 3aKJIaI0K a00 Ti, 10 A0 aH1 iHIIUMHU KopucTyBayamu [16].

TakuM 4MHOM, MOXJIMBICTH JAHOTO CEPBICY MOJIATA€E B TOMY, II0 HA HHOMY
MOxHa 30epiratd 1 kiacuikyBaTH paHiiie MiAIOpaHi 3aKJIajKd ajgpec CaTiB 3
NEBHUX HABYAJIBHUX TeM. Y MpoIeci IrpynoBoi poOOTH cepBiC JO3BOJISE CILIBHO
mpaioBatd  Haj iHGopMalier (TPOJIUBIATHCS, OIIHIOBAaTH, JOIOBHIOBAaTH) B
HaBYAJIbHUX TPyIax CTy/CHTIB.

PosrnsiHemo cepgic 10100 (YouTube) — cepic, 1110 Hajae MOCIYTH XOCTIHTY
(po3MillleHHs) PI3HOMaHITHHX BijeoMmarepiamiB. KopucTyBaul MarTh 3MOTY
J0/1aBaTH, MPOJIUBIIATHUCS 1 KOMEHTYBATH B1A€O3aNUCH. 3aBISKH IPOCTOTI 1 3pyYHOCTI
BUKOpucTaHHAd YouTube cTaB HaWMOMyJISPHIMIUM MICIEM [JIi  PO3MIIICHHS
Bineodainis. Ha caiiTi MOXyTh OyTH mpeAcTaBieHi NpodeciiiHi Ta aMaTOpChbKi
(b1IEMU 1 KIIIIH 32 PI3HOIO TEMATHKOIO.

Y HaBuasbHOMy mipoueci Mmatepianu 3 FOTp0Oy MOXYyThb €(EKTUBHO
BUKOPUCTOBYBAaTUCSA SIK HaBuajbHI MaTepiand. Bin3Hadaioun OararoyucenbHi
nepeBaru Be6 2.0, BUOKpeMHUMO i JIesiKi HeraTUBHI aCTeKTH:

— HEOOX1THICTh CyYaCHUX KOMIT FOTEPIB 1 MBHUAKICHUX KaHAJIB 3B’ SI3KY;

— ClieliaibHa MAr0TOBKA BUKIIAAYiB 1 CTYICHTIB JIJIl BUKOPUCTAHHS CEPBICIB;

— npobJyieMa caMonpe3eHTallli 1 JOBIpH 110 1HGOpMallii;

— MEBH1 TPYAHOILI BUKOPUCTAHHS €MOLIIN 32 JI0MOMOT0I0 TEKCTOBOT'O KaHAITY

— KOMYHIKaIIii;

— mpoOJIeMU TPUBATHOCTI;

— MCUXOJIOTTYHI mpobsieMu [HTepHET-CIIKYBaHHHS;
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— 1HTEeJIEKTyaJIbHA BJIACHICTD 1 aBTOPCHKE IMPaBO.

dopyM — OAWH 13 HAWOLIBII JOCTYIMHUX 1 pa3oM 3 TUM e(EKTUBHHUH 3aci0
BIJITAJICHOTO CIIJIKYBaHHS, IO CTAHOBHUTH 3aci0 MEPEKEBOro CIIIKYBaHHS 3a
JOTIOMOTOI0  OOMIHY ~ TEKCTOBMMH  TOBIJOMJIGHHAMH  MDK  CTyACHTamH,
cuiBpoOiTHHUKaMu B pexumi «KoxHuil 3 ycimMay ab0o «KOXHUU 3 KOXKHHMY» Y
peanpbHOMY a00 BinkiageHomy 4daci. CTBOpEHHS CUCTeMH 3aKpUTux (opymiB cepen
CIIBpOOITHUKIB J03BOJIsSIE OOTOBOPIOBATH MUTAHHS PI3HOTO XapakTepy. TpaauiiitHo
dbopyMm peanizyeTbesl IK KOMIOHEHT 1H(GOPMAIIHHO-OCBITHROTO CEPEIOBUINA 1 € HOTO
OKPEMHM CEpBICOM; MOXHa TaKOX PO3rsAgaTH (GopyM SK €JICKTPOHHHUM OCBITHIN
pecypc, KOTpuil ciayrye s 3abe3neueHHs KOMYHIKAIIMHUX BHUIIB JiSJIBHOCTI B
MeKax po0odYoi mporpamMu AUCHUIUIIHA 1 € HEBI1J €MHOI YaCTHHOIO €JIEKTPOHHOTO
HABYAJIbHO-METOUYHOTO KOMILIEKCY.

BnpoBamkenns cyyacHux IKT B HaB4asibHMM IIPOLEC JO3BOJWIO JOCSATHYTH
3HAYHUX TO3UTUBHHUX pPE3yJbTaTIiB 3a YMOBHM MIABUIICHHS MPOIYKTUBHOCTI 1
HaJIMHOCTI MiJ] 9ac MOCTIHHOTO 301IbIIeHHS 00CsTIB 1H(pOpMAaIlii, 1o 00poOIIETHCS 1
BUMOTIOI0 3MEHILEHHS BUTPAT HA MIATPUMKY OCBITH.

EdextuBHuM 3aco60M po3B’sizanHs 11i€i mpobiemu € po3BuTok IKT Ha ocHOBI
BNpoBaKeHHS XxmapHux oOuucieHb (Cloud Computing), 1o HUHI € OAHUM 13
HalOUIbII TMEpPCINEeKTUBHUX 1HHOBALIMHUX HampsMiB B po3BUTKY cepsiciB IKT.
XMapHi 004YHMCIICHHS — 11e TMHAMIYHO MacIITabyeMHM CIIOCiO TOCTYITy 0 30BHIMIHIX
OOYHCITIOBAILHUX PECYPCIB Yy BHUIUIAI CEpPBICY, IO HATAETHCS 3a JOTIOMOTOIO
[HTEpHET, TIPM 1LOMY KOPUCTyBady HE MOTPIOHO HIAKUX 3HAHB 31 CTPYKTYpH
«xMapu» ab0 HaBUYOK YIMPABIIHHA II€I0 «XMapHOI TexHoorieo». Koxen
KOPUCTYBad HE Ma€ TIKIYyBaTUCA MPO CYMICHICTh €JIIEKTPOHHUX JIOKYMEHTIB 1
mporpamMHOro 3a0e3MeueHHs, a MOXKe 30epiratd CBOi JOKYMEHTH Ha BIIAJICHOMY
cepBepi i 0JIepKyBaTH TOCTYT JIO HUX 3 OyAb-SIKOT0 pUCTporo [21].

3a 1i€10 TEXHOJOTIEI CTYAEHTH MalOTh MOXIJIMBICTb JOCTYMY 10 HAaBYAJIbHUX
MaTepianiB, BIAMPABIATA BHUKOHAHI POOOTHM Ha TEPEBIPKY, 3aBEPIIyBATH DaHIIIE

po3noyare 3aBIaHHS, BUKOHYBAaTH CBOIO YacTKy MPOEKTY, PO3MIIIyBaTU CBOIi
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HaANpaLOBaHHs, Mpe3eHTalii Ta 1H. XMapHi OOYHMCIEHHS MaroTh IMEBHI MEpeBart,
30KpeMa: JOCTYMHICTh, HHU3bKAa BapTICTh, THYYKICThb, HAJIMHICTh, OE3MEUYHICTB,
BEJIMYE3HI 0OUMCIIOBATbHI MTOTYKHOCTI.

Bce 1ie 3yMOBITIO€ miepeBard BUKOPUCTAHHS XMapHUX OOYHCIIECHb MOPIBHSIHO 3
IHIIMMU TexHoJorisiMu. [IpuBepHeMo yBary A0 OKpeMHX Mpo0JieM y BUKOPUCTaHHI
XMapHUX 00YnCiIeHb [22]:

1. ITotpeba mocTiiiHOTO 3’€THAHHS 3 MEpekKero [HTepHeT.

2. IleBHi 00uYMCIIEHHS IPOrPaMHOTO 3a0€3MeUeHHs, 10 MOYXKHA PO3rOopTaTH Ha
«xXMapax» 1 HaJlaBaTH KOPUCTyBayam.

3. 30epexkeHHs KOH(PIACHIIIITHOCTI JaHUX, 110 30€pIiraloThCs Ha «XMapaxy.

4. HapiitHicTs 1H(pOpMAIii, 10 30epiraeTbcsa Ha «XMapi», KO il BTPATUTH Ha
«XMapi», TO 3HAUTH ii HEMOKIIUBO.

5. be3neuHicTh — «XMapa» € HallHOIO CUCTEMOIO, ajle IPOHUKHEHHS JI0 HEl 1a€
JOCTYII IO CXOBUIII IAHUX, MOKJIMBICTh BUKOPUCTAHHS BIPYCIB.

6. Bemnuka BapTicTh 00JaHAHHS — JJIs1 TOOY0BH BJIACHOT «XMapu» MOTPIOHE
nopore o0JiaTHaHHS.

He 3Baxarounm Ha 1€, «XMapHD» OOYHUCIEHHS MAaloTh BEJIMKE MailOyTHE,
MEPCIEKTUBH Y BUKOPUCTAHHI Y HAYKOBHUX JTOCHIKEHHSAX, OpraHizamii 1 3/11iCHeHH1
HaBYaHHS.

OTtxe, BUKopucTanHs cepiciB Bed 2.0 B ocBITI cripusie:

— BUIBHOMY PO3MOBCIO/KEHHIO HaBUAJILHUX MaTepialliB,

— BIIKPUBAETHCA MOJKIIUBICTh iX CIUIBHOTO BUKOPUCTaHHS B HABUYAJIbHOMY
MpoIIECt;

— CAMOCTIMHOMY CTBOPEHHIO MEPEKEBUX HaBUalIbHUX MatepiamiB. Koxxuuii
OJIEP)KY€ MOKJIUBICTh HE TUIBKH OJIEPKYBATH JOCTYI 1O MUGPPOBUX KOJEKIliH, a U
OpaTu y4acTb y CTBOPEHHI BIIACHOTO MEPEKEBOTO 3MICTY;

— MOKJIMBOCTI OpaTh y4yacTh y HOBUX (opmax IIsTIbHOCTI 0e3 crelialbHUX
3HaHb 1 HaBUYOK 3 iH(MopmaTuku (TONIYK, HAKOIMYEHHS, peJaryBaHHA 1

BUKOPUCTAHHSA BJIACHUX HUPPOBUX OO €KTIB MJISIIBHOCTI 31 CIOCTEPEXKEHHS 3a
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y4aCHUKaMU CIIIBTOBApPHUCTB; MpPU IbOMY CIIJIKYyBaHHS 3IHCHIOEThCS Yy (opmi
B3aEMHOTO CIIOCTEPEXKECHHS 32 JISUTbHICTIO B MEPEXKI.

Buxopucranus TEXHOJIOT 11 «XMapHUX» 00YHnCIICHB JI03BOJIATH
aBTOMAaTU3yBaTH, BipTyamizyBaTu [T-mpoliecu, a KOpHCcTyBauyaM — OJEP)KyBaTd 3a
3alUTOM TOTPiIOHI OOYMCITIOBAIBHI MOTY>KHOCTI, JOCTYMY 10 CXOBHIIl JaHUX Ta iH.
[Tpocrime kaxxyun, Web 2.0 — 11e ieBHUI BUA MPOTPAMHOTO 3a0€3MEUECHHS, TOJIl 5K
XMapHi OOYMCIICHHS — Ie MeToja 30epiranHs gaHux 1 HagaHHa [IO xiHIeBoMy
KOpHUCTyBaueBi. be3nepeuHo, 1me BUKIUK cucTeMi (haxoBoi MepeaBHINOi BiCHKOBOI
OCBITU. AJie 1€ BUKIMK 1 JUIsl CTYJEHTIB, 1 JJI1 BHUKJIAJadiB: YU 3MOXYTh BOHH
CTBOPUTU HOBY CUCTEMY CIIPUHHATTA 1HPOPMAIlii, KOJU BaXJIMBO 3HATH HE TUIbKH, JI€
3HAUTH 1H(QOPMAILIIO 1 SIK OLIHUTHU ii JTOCTOBIPHICTh, ajl€ 1 K 1€ pOOUTH B TEMII
cydacHocTi [23].

Web 3.0, srigno 3 BusHauenHsMm JIxeticona Kamakanica (Jason Calacanis),
KepiBHUKa Netscape.com, TBoplsl moirykoBoro crapramy Mahalo.com 1 mepexi
caitiB Weblogs — 116 BHCOKOSKICHHMM KOHTEHT 1 CEpBICH, SIKI CTBOPIOIOTHCS
TaJaHOBUTUMU NpodecioHasaMu Ha TexHodoruHii miargopmi Web 2.0.

Ha 3miny Texuosoriuniii miardpopmi Web 2.0, ska mnpusBena 10 MOSIBU
BEITMYE3HO1 KIJIbKOCTI OJJHOMAHITHUX PECYPCIB, 1110, BIJIMOBITHO, AEBAJIbBYE IIHHICTD
OUIBIIOCTI 3 HHUX, MPUXOAUTH TpeTs - KyJabTypHa Bepcisi Web. Bona
BUKOPUCTOBYETHCS TpodecioHamaMu JUisi CTBOPEHHS HOBOTO — I[IKABOTO Ta
KOPUCHOTO — KOHTCHTY.

HaiiGinpm  mommpeHoro Bepciero  TpakTyBaHHs TepmiHa Web 3.0 e
imeHTudikaIis “Woro 3 ceMaHTUYHOI maByTHHOIO (Semantic Web). ['onoBHa mymka
11€1 KOHIIENIIi 6a3yeThCs HA BIPOBAHKEHHI METAMOBH, 110 OMUCYE 3MICT CAWTIB JIJIst
oprasizaiii aBTOMaTHYHOTO OOMIHY MK cepBepaMu. [[pyrum 3a TOMIMPEHICTIO
Bu3HaueHHSIM Web 3.0 € koHreniis "MeHemkepiB 3HaHb". BoHna Oyina 3anpononoBana
B 2006 poil TOJOBHUM peIakKTOpoM TMomyiasipHoro BeO moprany Onekciem
AHnpeeBuM. BiamoBigHO 10 Mi€i KOHIEMIl, MEHEIKEp 3HaHb — II€ EKCIePT B
KOHKpETHIN ramy3si, mo npuBHOcUTh B caiitu (Web 2.0) skicHy iHopmarito, TUM

caMuM N030aBJIsI0UM IEPECIYHOIO KOPUCTYBaya BiJ HEOOX1THOCTI MOIIYKY 1 OLIIHKH.
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['onoBHa imess Web 3.0 monsirae B TOMy, IO KOPUCTYBay, SIKHA IO IIHOTO
OJIHOOCIOHO OyB 3aJydeHHil B mpoliec (OopMyBaHHS KOHTEHTY, BIATEHEP TBOPUTH
KOJICKTHBHO, 1 HOTO MapTHEpaMH, KpIM 1HIIUX KOPUCTYBAUiB, € €KCIEPTU HAMPSMIB,
IpUYOMY CTaTyC KOpHCTyBada MOxke OyTH 3MIHEHUH Ha €KCHEepTHHUH, TaK camo SIK 1
dopMa cmiBmpaii TBOpIS KOHTEHTY 1 MOpTaidy. EKCHepT NOBHHEH BHUCTYIUTH
CBOEPIAHUM MOJIEPATOPOM KOHTEHTY. BaJMBHM MOMEHTOM € TMOsBa B MOpTajax
dbopmary Web 3.0 "konexktuBHoro posymy" (wisdom of the crowds) 3amicTb

n

NaHYyI4oro chorojHi "rpymoBoro OoxeBimia" (madness of the mobs). Web 3.0
nepeadavae MosBy BY3bKOCIHEI1aM130BaHUX (HIIIEBUX) pecypciB, e Oyae mpoBeacHa
arperaifisi BCiXx HEOOXITHUX KOPHUCTYBau€Bl CEpBICIB Ta 1HCTPYMEHTIB mpodeciitHoi
COIllaJIbHO1 CKJIaJ0BOi Ta OyAe 3aiiicHIoBaTHCA TyOJikaiiss KOHTEHTY, IO
MOJIEPY€THCS EKCIIEPTAMHU.

Buxopucranns texHosoriii "xmapaux obuuciens", Web 2.0 Ta Web 3.0 — 1ie
Halicepilo3HIIIl 3MIHM, IO BIAOYBAalOThCA B JAaHWW yac B raiysi iH(opMamidiHux
TEXHOJIOT1H, 1 OCBITa HE MOKE HE BUKOPHCTOBYBATH IepeBaru poooTH 3 iHpopMarriero
y "xmapax".

€ ceHC moayMaTH TPO JOLUIBHICTE CTBOPEHHSI MOJENIi HaBYaHHS Ha OCHOBI
BUKOpUCTaHHA "XMmapHux" TexHousori, mo mno36aBute PIIBH3 Big HemoTpiOHUX
BUTPAT Ha amapaTHe abo mporpamHe 3a0e3leueHHs, 3a0e3Medyrdu Ipu IbOMY
JOCTYNI 70 cepBepiB gaHuX. KpiM €KOHOMIi KOIITIB, IO TaK HEOOXITHO HAITUM
®IIBH3, ue mactb MOXIUBICTh KypcaHTaM OJHOYACHO MPALIOBATU 3 3arajlbHUMH
0a3zaMu JaHuX B [HTepHETI, BUKOPUCTOBYBATH aKTUBHO CBOI HOYTOYKH, CMapT(hOHH,
Ta 1HII MOXJIMBOCTI poOOTH 3 iHGOpMalliero 3 "XMapu', MIHIMI3YyIOUH MOTPeOy B
KOMI'TOTEpHUX JJabopaTopisix, abo iX peasizailito B XMapHUX CEPEIOBUIINAX.

TakuM 4YHHOM, PpO3MJISIHYTO TMPOIEAYPH 1 QJITOPUTMHU BIPOBAIKCHHS
"xMapHuX" TexHoJoTiH B iHpopMariianx cuctemax @IIBH3, a came: BukopucTanus
BEO-TEXHOJIOTIH B OCBITHbOMY Ipolieci (axoBUX TMepeABUIIMX BIHCHKOBUX
HaBYaJIbHUX 3aKJIaJ(IB YKpaiHU, OCHOBHI CIIOCOOM BUKOPUCTAHHS XMapHUX CEPBICIB B
OCBITI, @ TaKOX BHJUJIEHO IepeBard Ta MNpoOJeMHU BUKOPHUCTAHHS 'XmapHHX"

TEXHOJIOT1M B 3aKJIaJlax OCBITH. 3alpONOHOBAHO BUKOPUCTAaHHS B HABYAILHOMY
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nporieci cepeiciB "Web 2.0" Takux, sik: Oior, Biki, F0TbIOO, GopyM Ta Aemimiec, 110

JTO3BOJIUTH HIIBUIIATH AKICTH OCBITH.

2.3. ®opmarizoBaHa TOCTaHOBKa Ta MOJCIBHE NPEICTaBICHHS MPOOIeMU

M1JIBUIIICHHS €KOHOMIYHOI eeKTUBHOCTI 1HpopMaliiHux cuctem OITBH3

[IpoTsirOoM OCTaHHIX POKIB CTAJIUCS CYTTEBI CTPYKTYpPHI Ta SIKICHI 3MIHU SIK B
YKpalHChKI CHCTEMi OCBITH, TaK 1 B CaMUX BITUYM3HAHUX (PAXOBUX TMEPEABUIINX
BIMICbKOBUX HABYAJIbHUX 3akiajgax. [IparHyum 3a0e3neuuTu CTiilke €KOHOMIYHE
CTAaHOBHIIIE B yMOBaX >KOPCTKOI KOHKypeHTHOi OopoTeOu, ®IIBH3 Bce yBaxHie
MPUCTYXAIOTHCS A0 BUMOT PUHKY Ta JAEPK3aMOBHHKIB.

KoHKypeHTOCTIpOMOXKHICTh (axoBUX MNEPEIBUIIMX BINCHKOBUX HaBYaJIbHHUX
3aKJ1a/liB B YMOBAaX PUHKOBOI €KOHOMIKHU MPSMO 3aJI€KUTh BiJ] SKOCT1 YIPABIHCHKUX
pillleHb, LI0 NPUIMAlOThCA, Ta €(PEKTUBHOCTI CHUCTEMH yOpaBiiHHSI. OCHOBHUMH
KpUTEPISIMUA yCHiXy MpodeciiHOrO YIpaBiIiHHSA CTAa€ S[KICTh OCBITHU Ta PEUTHUHT
®IIBH3, exoHOMIYHA €(EKTUBHICTH, MPAaBUIIbHA OpraHi3allis MPOLECiB HABYAHHS Ta
HAyKOBUX JOCTIIKEHb.

EdextuBHe ympaBiiHHA Cyd4acHHUM (paXxOBUM TMEPEABUIIUM HaBYAIHHUM
3aKJIaIOM Ba)XKO YSIBUTH O€3 BIAMOBIIHOI 1HQOpMaLIiHOI miaTpuMKu. ChOroJiHI 11e
po3yMi€ OUIBIIICTh KEPIBHUKIB yCiX piBHIB. TakuMm 4MHOM, cydacHa iHdopmarliiiina
cucrema ympaBmiHHA (ICY) cTae He3aMiHHUM IHCTPYMEHTOM KEpiBHHKA Y
3a0€3MeUeHHI YCIIIIHOTO Ta cTad1IpHOro po3Butky GIIBH3.

B yMoBax po3mmpeHHs: BUKOpUCTaHHS 1HGOPMAIIITHIX TEXHOJOTIH 1 Mpoiieci
¢bynkuionyBanua OIIBH3 oanuM 3 HalOUIbII akTyaJIbHUX € MUTAHHSA 301IbIIECHHS

exkoHoMiuHOi epextrBHOCTI IC ®IIBH3 (puc. 2.3.1).
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BaHk maHux mporpamMHoOro
3a0e3neueHHs

[Iporpamue

1C ®IIBH3 BKCC 3a0e3MeyeHHS

AmnapatHe
3a0e3IeueHHs

TexHiuHe Mepexese
3a0e3neueHHs ] 3a0e3neueHHs

Pucynok 2.3.1 — [npopmaniitna cucrema ®IIBH3 “BKCC”

OngHuM 13 HaAWOUIBII MEPCHNEKTUBHUX HANPSIMKIB 3HIKEHHS BUTpAT s
NIJBUILIEHHS €KOHOMIYHOi edekTtuBHOCTI 1H(opmaniiiHoi cuctemu BKCC e
BUKOPHUCTAHHS TaK 3BaHUX SaaS - MOCIYT.

SaaS (Software-as a Service), abo mporpaMHe 3a0e3neueHHs K cepBic. Jleske
nporpamHe 3a0e3neueHHs ado J0AaTKW, HAPUKIIAA BHYTPILIHINA cepBep Oprasizanii
JUTsl pOOOTH TIOIITH, OOMIHY JAaHUMU 3aMOBIISIETHCS SIK TJIATHA IHTEPHET-TIOCIIyTA.

VY ramy3i OCBITU 1€l THUIl CEPBICY MOKE HaJaBaTU CTYJIEHTaM JOCTYH 0
€JICKTPOHHOT MOIITH, ONEPaIiiHUX CUCTEM, TOAATKIB, MPOTPaM pO3Ii3HABAYIB CIIaMy
1 HemoTpiOHOiI KOpeCHOHJEHIli, 3a0e3leuyBaTH KypCaHTIB 1 JIOCHIAHHUKIB TIO
HEOOXI1THOCTI CHeliali30BaHUM MPOTrpaMHUM 3a0€3MEUEHHSM, a TAKOX MPOrPaMHHUM
3a0e3MeUYeHHsIM Ta OO0JIaJIHAaHHAM, siKe TOTpedye Oarato 0oOpoOKHM 1 OOYMCIICHb
(HampuKIa, A 3A1MCHEHHS] €KCIIEPUMEHTIB).

Jlessiki  gocHigHUKH —BOAYarOTh TMEpeBaru BUKOPUCTAHHS  «IIPOTPAMHOTO
3a0e3MeyeHHs SIK OCIYTH» Y HaBYaJIbHUX 3aKianax y 1Box (akropax. [lo-mepue, 11e
A€ MO>KJIMBICTh BUPIIIMTH TPOOJEMH JIILIEH31MHOTO BUKOPUCTAHHS MPOTPamMHOro
3a0e3MeUeHHsI, M0 MOTPeOy€e TMOCTIMHOTO OHOBJICHHS. 3 UM TOB’SI3aHUM TPOIIEC
MIATPUMKHN Ta BCTAHOBJIEHHS, BIICTEKYBaHHS TEPMIHIB JIIEH31H 1 T.II., 10 TOTpedye

3HAYHUX KOIUTIB 1 CHELIaJIbHUX MPAILIBHUKIB. Y BHUMNAAKY 3aCTOCYBaHHS XMapHUX
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O04YHCIIEHb CXeMa JIIIIEH3YBaHHS CIPOIIEHA, a KOIITIB HEOOXITHO MEHILE 32 PaXyHOK
TOTO, CIUIAUYyEThCS caMe€ IOCIyra, a He KYMiBJis mporpamHoro 3adesneueHHs. [lo-
Jpyre, apryMeHTOM Ha KOPHUCTh TEXHOJOTIT XMapHUX OOYHUCIEHb ISl KOJEIKY
TOCIITHAKK BOa4yaloTh T, M0 HABYAJBHUN TIPOIeC HAWOULIbIIEe 3a 1HII BUAH
JISJIBHOCT1 MOTpeOy€e MOIIyKYy 1 €KCIEPUMEHTYBaHHS. A THYYKI MOJKJIHMBOCTI, IO
HAJAI0Th XMapHI TEXHOJOTil 03BOJIAIOTH 3MIHIOBAaTH, BHUIPOOOBYBaTH 1
MOPIBHIOBATH Pi3HI THUIKM MPOrpaMHOTO 3abe3rnedeHHs, pizHl (opmu  Horo
BUKOPHUCTAHHSA, 110 Oysi0 6 HEMOXJIMBO 32 YMOBH BUTpPAT Ha 3aKyMiBIIO KOXEH pa3
HOBOT'O MPOTrPAMHOTO 3a0€3MeUeHHs, 00IaHaHHS 1 iX MIATPUMKH.

OnHy 3 Takux MOCIYT Hajae kommaHis Microsoft, sika mpomoHye XMapHHIA
cepsic Office 365.

Microsoft Office 365 — 1ie TuTaTHUI XMapHUI BIACHUIIBKHIA IHTEPHET - CEPBIC
1 mporpamHe 3a0e3neueHHs kommanii Microsoft, 10 po3MOBCIOIKYETHCS 32 CXEMOIO
«mporpamHe 3abe3rneueHHs + mocayruw» (aHri. Software + Services). Xmaphuii
dbopmar o3Hayae, MmO JgaHl 30epiraloTbcs B IIEHTPI OOpOOKM J1aHMX, a HE Ha
KOMIT'IOTEp1, 10 3a0€3MeUYUTh KOPUCTYBayaM JIOCTYI J0 JTOKYMEHTIB 1 JaHUX Yepes
Opay3ep 3 PI3HUX MPUCTPOIB 3 MOXKJIUBICTIO BUXOAy B I[HTepHer, abo 0e3 maHOl
MO>KJIUBOCTI.

Cepgic Office 365 nyst OCBITHIX 3aKJaJ(iB MPONOHYeE TaH A3 skuil KowTye 2,5
nonapiB CIIIA na 1 xoMm’roTep B MiCSIb, IPU IbOMY HaBYAJIBHHI 3aKJIa]] OTPUMYE
TaKi MOCIYTH:

— eNIeKTpOHHA moinTa Ha cepBepi B [HTepHeti: 25 ['b mpoctopy 306epiranHs Ha
KOXXHOTO KOPHCTyBaya, €JICKTPOHHA MoInTa Ol3HEC-KIacy Ta CIUIbHI KaJeHAapl Mij
kepyBaHHsM Exchange Online;

— BeO-KOH(EpEeHINi: MOXJIUBICTh MPOBOJUTH Hapaau dYepe3 I[HTepHeT 3a
JIOTIOMOTO10 BijieokoH(pepeHiii y ¢popmati HD, crniibHOro BUKOPUCTaHHS €KpaHa Ta
O0OMiHY MUTTEBUMU TTOBITOMJICHHSIMHU;

— caifT B iHTpaMepexi st podounx rpy: caidtu SharePoint HagatoTs poboui
00J1aCcTi 3 MOXKJIMBICTIO HACTPOIOBAHHS MapaMeTpiB OE3MEKH I OKPEeMHUX POOOUYUX

rpyn y 3akiajii;
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— iHTerparniss 3 Active Directory: kepyBaHHS OOJIKOBUMHU JIaHMMHU Ta
JI03BOJIaMU KOPUCTYBAaYiB;

— €IMHUM BX1] 1 cMHXpOHi3awig 3 Active Directory;

— 3aXMCT BIJ CllaMy Ta 3JIOBMUCHUX MpOrpaMm: MOKpalleHW HaCTOIOBaHUN
3aXUCT BiJl 3TOBMUCHHUX IIPOTrpaM 13 MOKIIMBICTIO (QiIbTpallli camys;

— MATPUMKA CIIIBHOTH Ta MmaTpuMka 1o Ttenedony: IT-miarpumka B
[aTepHeTi Ta miaATpUMKaA MO TelePOoHYy B pa3l BUHUKHEHHS CEpHO3HUX IPOOJeM, 110
nie 24 roguHu Ha 100y 1 7 THIB Ha THKIICHB;

— Office Web Apps: cTBoproiite Ta penaryiite daiinu Office y 6payzepi;

— (¢hiHaHCOBa rapaHTisg O6e3nepediitHoi podoTu mpoTtsrom 99,9 % yacy: 3aBasKu
(d1HaHCOBIM TrapaHTii Oe3rnepediitHoi podoTH mpoTtsiroM 99,9 % uacy BU MOXKETE HE
TypOyBaTHUCS PO JOCTYIHICTh CBOIX CITyXk0;

—3acrocynku Office: mepemamiata Office monaioimeme mus 5 IIK a6o
KoMmm’roTepiB Mac Ha oxaHoro kopuctyBada. Bepcii Word, Excel, PowerPoint,
Outlook, Access Ta IHIIMX 3aCTOCYHKIB JJIsl HACTIJILHOTO KOMIT I0TEPa;

— pO3LIUPEH] MOMXJIMBOCTI €JIEKTPOHHOI MOIITH: MOXJIMBOCTI apXIBYBaHHS Ta
YTPUMAaHHS 3 IOPUIAYHUX MPUYUH, 4 TAKOK HEOOMEKEHUU MPOCTIp s 30epiraHHs
TaHUX;

— IEHTP BUTPEeOyBaHHS €JICKTPOHHOI 1H(pOpMAIIi: 3HAPSAIAS 7151 3a0e3NeYeHHS
BiAmoBigHOCTI BUMoram. [lomyk Ha caiftax SharePoint i B MOmTOBUX CKpHHBKAX
Exchange;

— po3mMpeHi (PyHKIIi ToJIOCOBOI MOIITH: MIATPUMKA TOJIOCOBOI TOIITH Ha
cepBepi B [HTepHeTi.

Onniero 3 HaWOUIBII KOPUCHUX MOCIYT JAHOTO IUlaHy, Ha MId TOTJsI, €
3actocynku Office, sikuit HamaeTbest y kopuctyBanHs sik maker MS Office. 3ansku
JaHIM TIOCTYy31 CTa€ MOXKJIMBUM 3€KOHOMUTH KOIITHU BiJIMOBUBIIWCH BiJ MPUIAOaHHS
minensii makery MS Office mist Beix 1K kosnemxy. KoM roTepHuii mapk KoJjaemmxy
Haimiaye 2000 TIEOM, siki 00’enHaHI B €IMHY KOJICKIBCHKY JIOKAJIbHY MEPEXY 3

MO>KJIMBOCTAMHM JTOCTYIy A0 Mepexi Internet. 3naroun kinbkicts [IEOM B konemxi Ta
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BapTicTh | minensii, sika ctanoButh 621 rpusHio mns 1 [IK, moxxna BupaxyBatu
BapTicTh npuadanus ginensii MS Office 3a popmyioro:

A*B =2C, (2.3.1)
ne A — kinbkicts IIEOM konemxky (mirt.) ;
B —Bapricts 1 minensii 15 1 [IEOM (rpH.) ;
C — BuTpatu Ha 3a0e3MeYeHHs JIILEH315IMH BChOTO KOMII IOTEPHOTO MAapKy KOJEIKY
(rpH.).

2000 * 621 = 1242000 (rpH.)

OTxe, 3 BUIIE HABEACHUX pPO3PAaXyHKIB MOXXHA MMO0QUUTH, IO IS
3a0€3MEeUCHHs JIIEH31SIMH BChOTO KOMIT IOTEPHOTO MapKy KOJIEIKY HEOOX1THO
osm3bKo 1,242 MiH. rpH.

Jani HeoOXiHO BHUpaxyBaTH BUTPATH HA BUKOPUCTaHHS IUIaHy A3 sKuii
npornonye MS Office 365, nist Bcix IIEOM BKCC. Bigomo, 1m0 BapTicTh miany A3
st 1 TIK/micsue cranoBuTh 20 TpH., OTXKE€ MOKHA BHpaxyBaTH BUTPATH Ha
BUKOpHUCTaHHA mociyru A3 nist komm ' rotepHoro nmapky BKCC 3a gpopmyioro:

Ax(D*N)=F, (2.3.2)

ne, A — kinekicts [IEOM konemky (mr.) |
D — Bapricte mitany A3 nns 1 TIK/mic. (rpH.) ;
N — yac KOpUCTYBaHHS MOCTYTOIO (MICAIIB/PIK) ;
F — Burparu Ha npundanus MS Office 365 many A3 ais BChbOro KOMIT FOTEPHOTO
MapKy KOJEIXKY (TpH.).
2000 * (20 * 12) = 480000 (rpH.)

3 BHUIllE HAaBEACHUX PO3PAXYHKIB MOKHAa MOOAaYuTH, 110 Ha npuadaHHs MS
Office 365 mimany A3 it BChOTO KOMIT'FOTEPHOIO MapKy KOJICPKY HE0OXiTHO
osm3bKo 480 THC. TPH.

OTtxe, 3Hatoun BaprticTh JineH3id MS Office ta BapTicTs mnany A3 Big MS
Office 365 MoxHa BUpaxyBaTu €KOHOMIYHUN €(EKT BiJ BUKOPUCTAHHS 1uiany A3, 3a
bopmyIior:

C-F=E, (2.3.3)
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ne, C — BuTpaTtu Ha 3a0€3MEUYEHHS JIIEH3ISIMH BCHOTO KOMIT IOTEPHOTO MapKy
KoJie/uKy (TpH.);
F — Burparu Ha npundanus MS Office 365 mmany A3 anst BChbOro KOMIT FOTEPHOTO
NapKy KoJieJKy (TpH.);
E — ekoHOMIUHa pi3HUL BiJ iepexoay Ha miaH A3 (TpH.).

1242000 — 480000 = 762000 (rpH.)

OT:xe, BIIMOBHUBIIKMCH BiJl BAKOPUCTAHHS JIIIEH31M Ta BIPOBAIUBIIN XMAPHUN
cepsic MS Office 365 mutan A3 konemx Moke 36KOHOMUTH OJM3bKO 762 THC. TPH. HA
piK, 110 JT0O3BOJUTH CYTT€BO MIIHATH eKoHOMIYHY edektuBHIcTh IC BKCC. Kpim
TOr0, HAaBYAJILHUH 3aKJaJl MOXe CyTTeBO 3eKOHOMUTH Ha IT - pecypcax 1 npu upomy
OyTH BIEBHEHMM Y HAJIAHOCTI Ta O€3Mell CEepBiCy, 3aXWUIICHOTO BIJ CHaMy Ta
peKJamu.

TakuM YMHOM, PO3MVIAHYTO HaMOLIBII NEPCIEKTHBHI HANpPSIMH 3HUKEHHS
BUTPAT JUISl TMIJABUILECHHS EKOHOMIYHOI €(eKTUBHOCTI 1HGOPMAIIMHOI CHUCTEMU
¢daxoBoro mepenBUINOro BilicbkoBOro HaB4anbHOro 3akiany "BKCC", a takox
3MIICHEHO PO3paXyHKH €KOHOMIYHOTO €(DEeKTy BiJl BUKOPUCTAHHS XMAapHOT'O CEPBICY.

3anponoHOBaHO BUKOPUCTAHHA SaaS — mociyr, a came iHTepHeT — cepBic Microsoft

Office 365.

2.4. BUCHOBKH /10 PO3/iTy 2

TakuM YWHOM, Yy JPyroMmy po3auli Oyjio 311MCHEHO HayKOBO-TECOPETHUUHHI
aHai3 ICHYIOUMX METOIB ONTHUMI3alli 1H(GOpMAIIfHUX CHUCTEM OpraHizaiii Ta
MIINPUEMCTB Ha 0a31 “XMapHMX’ TEXHOJIOTiM, B SKOMY pO3IJISHYTO MOAENI
pO3ropTaHHsi Ta MoJeni OOCIyroBYBaHHS XMapHHX OOYMCIIeHb, 3TPYNOBAHO Ta
MPOAHAJII30BaHO TIEpEeBark Ta HEJIOJIKM XMAapHUX TEXHOJOTIH Ta pPO3TOPHYTO
npoOJieMaTUKy PO3rOPTaHHS MPOTPAMHOIO 3a0e3MedYeHHs SIK CEepBICY Ta TEXHIYHI
BUMOTH TI0 3a0€3MeYCHHI0 OE3IMEeKH PO3rOPTaHHS CEPBICIB.

OO6rpyHTOBaHO BUOIp MPOLEAYpP 1 AATOPUTMIB BIPOBAIKEHHS  “XMapHUX

TEXHO-JIOTIA B 1H(QOpMalliHI CcHUCTEeMH (axOBUX MEPEABUIIMX BIMCHKOBUX
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HaBYAJIbHUX 3aKJa/liB, HABEJEHO OCHOBHI CIIOCOOM BUKOPUCTaHHS XMapHUX CEPBICIB
B OCBITI, @ TaKOXX BHJIJICHO IeEpeBard Ta MpoOJieMd BUKOPUCTAHHA '"XMapHHX"
TEXHOJIOT1H B 3aKJIaJjaX OCBITH.

Po3rnssHyTO HaAWOUIBII TEpPCNEKTUBHI HAMpsIMU  3HWO)KCHHS BHUTpAT JJs
MIJBUIIICHHS E€KOHOMIYHOT e(ekTuBHOCTI 1HGOpMAIIHHOI cucTeMu (HaxoBOTO
NEePEeBUIIOTO BIICHKOBOTO HaBYaIbHOTO 3akiany 'BKCC".

Byno 3ampornoHoBaHO BHKOPHMCTaHHS B HaBYajbHOMY Ipolieci cepriciB “"Web
2.0" Ta "Web 3.0" ta inTepuer — cepsicy Microsoft Office 365, mo mo3BonHTH
3pOOMTH TpOIEC HaBYaHHS OUIBII MPOCTHUM Ta 3PYYHUM JUIsl CTYIEHTIB Ta
BUKJIJIayiB, 1[0 B CBOIO UEPTy CIPUATUME T1BUILIEHHIO SKOCT1 OCBITH.

OTXe, BUKOPUCTaHHS "XMapHUX'" TEXHOJOTIHA M030aBUTh HABYAJIBbHI 3aKJIagu
BiJl HEMOTPIOHUX BUTPAT HA amapaTHe abo mporpamHe 3a0e3nedyeHHs, 3a0e3neuyoyn
IpU 1[OMY JIOCTYH J0 cepBepiB AaHUX. KpiM €KOHOMIi KOMITIB, 110 TaK HEOOXI1THO
HamuMm OIIBH3, me nactb MOXIMBICTH KypcaHTaM OJIHOYACHO TMpalloBaTH 3
3arajJbHUMHU 0a3aMM JIaHUX B 1IHTEPHETI, BUKOPUCTOBYBATH aKTHUBHO CBOi HOYTOYKH,
cMapTPOHM, Ta 1HIII MOXKIMBOCTI poOOTH 3 1H(DOpMamiero 3 "xmapu", MIHIMIZYIOUU

noTpedy B KOMIT'FOTEPHUX JIa0OpaTOpIsIX.
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PO3JILT 3
PEAJII3ALISI TPOLIEYP I AJITOPUTMIB IHCTPYMEHTAPIIO
MOJIEJTbHUX EKCITEPUMEHTIB 3 BIIPOBAJUKEHHS “XMAPHUX”
TEXHOJIOTTI B TH®OPMALIIMHUX CUCTEMAX ®IIBH3

3.1. Omnuc 1 oOrpyHTYBaHHSI BUOPAHUX aJITOPUTMIB 1 IPOLIETYP

Tennentii po3BUTKY BUCOKMX TEXHOJIOTIH CBIAYATh MPO 3POCTaHHS iX poii y
pPO3BUTKY JIIOJACTBA. BHHMKae HEOOXIHICTh MOJEpHI3aLil OCBITHbO-HAyKOBOTO
cepenoBuiia (HaxoBUX TEPENBUINMX BIMCHKOBUX HABUaJbHUX 3aKJIaJiB, 1100
MPUBECTU HOr0 Yy BIAMOBIIHICTD O Cy4aCHOT'O PIBHS PO3BUTKY HAYKH 1 TEXHOJIOTIH.

Came xMapHI TEXHOJIOT1i, SKI € I1HHOBAIIMHUMH TEXHOJIOTIAMH 1H(OP-
MaliifHOTO CYCHUIbCTBA, MOXYThb BIAIrpaTH POJb TPOBIAHOTO 1HCTPYMEHTY
1H(popmaTH3alii paxoBoi NepeIBUILOI BINCBKOBOT OCBITH.

Sk cBiguaTh JaHl CTATUCTUYHUX JIOCHIIKE€Hb, CHOTOJIHI CIIOCTEPIraeThCs
3HAYHUW PO3PUB MK MPOIECOM HAYKOBOTO MOLIYKY, 30Kpe€Ma MeAaroriyHoro, 1
piBHEM BIPOBAKEHHA 1 BUKOPUCTaHHS MHoro pe3yibTaTiB. He BigOyBaerbes
Oa)XXaHOTO 3POCTAaHHS €KOHOMIKH, HAYKW 1 OCBITH, MPOIIECY 301IbIICHHS 1HHOBAIIIM.
OnHi€o 3 ONPUYMH € Te, 110 HAYKOBO-OCBITHE CEPENIOBUIINEC HABYAIBHUX 3aKJIaJIB
3HAYHO BIJICTA€ BiJ PIBHIO TEXHOJIOTIYHOTO 3a0C3MEUCHHS Ta OpraHizaiii MmpoIecy
HaBYaHHS, SIKi BIAMOBIIal0Th CydacHUM BUMoram [2].

BiacyTHICTP BHCOKOTEXHOJIOTIYHOI ~ E€KCIIEpUMEHTaJbHOI 0a3u  CTpuUMye
PO3BUTOK HAYKOBUX JOCIIKEHB, IO MOTJIM O MPHU3BECTU JO CYCHUIBHO 3HAYMMHX
pe3yabTaTiB Ta iX MNOIMIMPEHHS 1 BIPOBAKEHHS y MpakTUIl. € HEOOXIAHICTbH
MPUBEACHHS MEPEXi OCEPeNKiB MIATOTOBKM HAyKOBHX 1 HAyKOBO-TIEIArOTIYHUX
KaJIpiB JI0 peajbHOTo MPOIeCY BUKOHAHHS HAYKOBUX 1 HAYKOBO-TIEIArOTIYHUX POOIT,
a THX, Y CBOIO Yepry, J0 BIIPOBAHKCHHS 1X PE3y/IbTATIB y MEIaroridyHy MPaKTHKY.

OnuH 13 NUISXIB TMOJOJIAHHS IIOTO PO3PUBY — Iie (JOPMYBaHHS OCBITHBOTO
HAyKOBOTO cepeqoBUIlla Ha 0a3l Cy4aCHHUX TEXHOJIOT1M, IO JacTh MOXKJIHUBICTh

MOEHAHHS HAyKd 1 MPaKTHKH, IHTErpamii Mpouecy MiArOTOBKH CIEIaTICTIB 1
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3M1ACHEHHS HAYKOBUX JIOCIHIIKECHb.

IcHye cBiTOBa TEHAEHIIS /10 YKpYMHEHHs (DaxoBUX MEpeIBUIIUX BIHCHKOBHUX
HaBYAJIbHUX 3aKJIa/IiB, SKa MOMIMPIOETHCS 1 B YKpaiHi.

3anpoBa/KEHHSI  €IUHOI  TEXHOJOTI4HOT maTthopMu  (YHKIIOHYBaHHS
pPEriOHAIbHOTO HABUYAJBHOTO 3aKJIaly € MUIIXOM [UJIs BUPIIICHHS YHCIEHHUX
npoOieM, SKI BHHHKAIOTh, 30KpeMa, B TIpoleci 00 ’€aHaHHS TEXHOJOT14HOT
1H(GPACTPYKTYpU HABYAHHS B €JUHY MEPEXKY, L0 Ja€ MOXJIMBICTH JOCTYIY 0
Kpalux 3pa3KiB €JIeKTPOHHUX 3ac001B Ta PECypCiB HABYAIBHOTO MPU3HAYCHHS THUM
3aknazgaM, Je Hemae BianoBigHux notyxHux IKT-migpo3ainiB ta MarepiajibHO-
TEXHIYHHUX pecypciB [12].

Ile y3romxyeTbcsi 3 TEPCHEKTHUBOIO CTBOPEHHS I1HTErpaibHUX (Tady3eBHX,
HaIllOHATBHUX) 0a3, KOJEKIIi JaHUX, PeCcypciB, IO CTAIOTh JOCTYIMHUMU JJI PI3HUX
HaBYaJIbHUX 3aKkianiB. g Toro, mob CKOpUCTATHCS MepeBaraMyu TaKUX KOJIEKIIHM B
MOBHIM MIp1, TAKOX JTOLIIBHO 3alPOBAKEHHS 3aC001B XMapHUX 0OUHCIIEHb.

[ToTpebye po3risiay MOHATTS XMapHO OPIEHTOBAHOIO OCBITHBO-HAyKOBOTO
cepenoBumia — ue IKT-cepenoBuiie HaBYANBHOIO 3aKiIany, y SKOMY OKpeMi
TUIAKTUYHT (QYHKIII, a TakoX JeAKl MPUHIIMIIOBO BaXJMBI (YHKIT 311HCHEHHS
HAyKOBUX JIOCHIJDKEHb Tepen0avyaroTh JOUUIbHE KOOPJIMHOBAaHE Ta IHTETPOBAaHE
BUKOPHUCTaHHS CEPBICIB XMAPHUX TEXHOJIOTIH.

XMapHi CepBICHM 3aCTOCOBYIOTH JJII TOro, 100 3pOOWUTH JTOCTYITHUM
KOPUCTYBAu€B1 €JIEKTPOHHI OCBITHI PeCYpCH, IO CKJIaJal0Th 3MICTOBHE HAITOBHEHHS
XMapHO OPIEHTOBAHOTO CEPEIOBHINA, & TAKOX 3a0E3MEUYUTH IMPOLIECH CTBOPECHHS 1
MOCTa4YaHHS OCBITHIX CEpBICIB. 3aBISKH IIbOMY CTBOPIOETHCS MEPCOHI(pIKOBaHE
KOMIT'FOTEpHO IHTErpOBaHE HABYAJbHE CEpPEIOBHINE — BIAKPUTE KOMII FOTEPHO
IHTETPOBAaHE HaBUAJIbHE CEPEIOBHUIIIEC MEATOTIYHIX CUCTEM, B SIKOMY 3a0€31MeUy€eThCs
HanamtyBanHa IKT-indpacTpykTypu (y TOMy 4Mcii BIpTyajibHOI) Ha 1HAMBIIyallbHI
1H(dOopMaIliiHO-KOMYHIKaIllHI, 1H()OpMaLiiHO-pecypcHl Ta omnepariiiHo-npoIle-
CyaJibHI MOTpeOM YYaCHUKIB HAaBYAJIBHOTO MPOIIECY.

JJist BUBHAYEHHS KpalUX IUISAX1B MPOEKTYBaHHS (DYHKIIIH 1 CKJIaA0BUX XMapHO

OpPIEHTOBAHOTO OCBITHBOT'O CEpeOBHUIIA AOLLILHO BUKOPUCTATU TIOPUIHY CEPBICHY
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MOJIeJIb HOTO CTPYKTYpPH, @ JUIsi BUOOPY HANOUIBII ONTUMAILHOTO XMapHOTO CEPBICY
JOIIJILHO BUKOPUCTOBYBATH METOJ aHAJII3Y 1€papXiil.

Meton anamizy iepapxiii (MAI) Ga3zyeTbcst Ha iepapXiYHOMY MpeICTaBICHHI
€JIEMEHTIB, 110 BU3HA4YalOTh CyTh mpoOiemu. [Ipobiema po3OuBaeThCsi Ha OLIBII
MPOCTI CKJIAA0B1 3 HACTYITHUM OIIHIOBaHHSAM 0C00010, 110 npuiiMae pimenHs (OI1P),
BITHOCHOTO CTYIEHS B3a€EMO/IIi €IEMEHTIB OJCpPXKYBaHOI 1€papXiyHOi CTPYKTypu. Y
METO/Il BHKOPUCTOBYIOTBCS ‘SKOPCTKI™ OI[IHKM B mIKaii BiiHOCUH. MAI OynyeTbest Ha
MPUHLIUII IIEHTHYHOCT] M IEKOMMO3UIIIT 1 BKIIIOYA€E MPOIETyPU CUHTE3y MHOKUHHHIX
TBEPJLKEHb, OJIEP>KaHHS MPIOPUTETHOCTI KPUTEPIIB 1 3HAXOHKEHHS aJIbTEPHATUBHUX
pimeHb. [IpuHIMO 1AEHTUYHOCTI ¥ JEKOMMO3UIli mependadae CTPYKTYpyBaHHS
npo0ieM y BUTIIAL 1epapxii abo Mepexi sik nepuoro etany MAI [ToOGynoBa iepapxii
IIOYMHAETHCSI 3 OKpECIEHHs Mpobiemu JociipkeHHd. [lami OynayeTbcst BiacHe
lepapxisi, 0 BKIIOYa€E METy (MpU3HAYCHHS), MPOMIXKHI PiBHI (aCIIEKTH METH, METH-
KpUTEpii, KpUTEpli) 1 aJIbTEPHATUBH, K1 (OPMYIOTh HAHOUIbII HU3BKUHN 1€papX1uHUAN
pIBEHb (JIUCTS).

Ileit meron OyB po3poOJeHUN aMEPUKAHCHKUM MaTeMaTUKoM Tomacom
JI.Caati (Thomas L.Saaty) i 0a3yeTbcsi Ha HWOro BIAOMHX pe3yjibTaTax B Traiysi
HECTPYKTypoBaHoro mnpuitHaTTs pimens» (Non-structured Decision Making).
[Tormpu Te, mo Meton CaaTi Ha paHHIX €Tamax 3acTOCYBaHHS (TIOYATOK JIEB’STHOCTUX
POKIB) pO3TJISAABCS BUKIIOUHO K JOTIOMIKHHUM 1THCTPYMEHT JJI IPUUHSTTS PIIICHb,
3roJIOM MOro mnovajd BUKOPUCTOBYBAaTH IPU pO3B’A3aHHI 3a7ad «Bi3yasizallii
MaifOyTHBOrO», W0 POOUTH MOro JOCUTH IIKABUM JUISI  TEXHOJOTTYHOTO
nependayeHHsI.

Ha BinMiHy BiJ 1HIIMX METOIB, SIKI BUKOPUCTOBYIOTHCA Y Il cdepi 3HaAHB,
i1est merony Caarti moJisirae B 000B’I3KOB1i YMOBI «(OKYyCyBaHHS» a00 «CXOIKEHHS»
JI0 YOTOCh €JMHOTO CTOCOBHO BHMCHOBKIB €KCIIEPTIB 1 Jili YHMCIICHHUX BHKOHABIIIB
CKJIQIHOTO TIPOIIeCy, 1o nepeadadacTbes. ToOTO B IbOMY pa3i METOJ IPYHTYETHCS Ha
(TMPUYUHHIN» TIEPCIIEKTUBI TMPOIECiB, SKI 3aKJIAJal0ThCsl B OCHOBY PO3POOKHU

ClieHapiiB Mail0yTHHOTO.
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3acTocyBaHHA METOAY 0a3yeTbCs HAa BUKOPUCTaHHI TaK 3BAHUX 1€papXiuyHUX
MepexX Mpu ToOyJOBI MoOJeNi, sika MpU3HAYeHa I PO3paxyHKy HMOBIPHOCTEH
BUHUKHEHHSA KOXXHOTO MOJJIMBOTO CIIeHapit0 B MailoytHeomy. I[Ipuuomy Ha
nepimoMy erari rpyma ¢axiBiliB, SKa KEpye€ BUKOHAHHSM JOCTIIKEHb, MYCHTH
npuHaiMHI BepOanbHO (y CiOBEeCHIH (popMi) BU3HAYUTH, YUM € PEaTbHO MOXKIIHUBI
cueHapii MaiiGyTHEOro. VIMOBIpHICTH BHHHKHEHHS ab60 Mipa HEBH3HAYEHOCTI
KOXXHOTO MOJKJIMBOTO CIICHApII0 BU3HAYAETHCS 3aCTOCYBaHHSIM aJTOPUTMIB IIHOTO
METOJIy Ta MOJIETI 1EPAPXIIHIX MEPEK.

Merton anamizy iepapxiii 0a3yeTbCs Ha NPUHLIMIL  1AEHTUYHOCTI 1
JIEKOMIIO3MIIii, BKJIIOYAa€ MPOLETypU CUHTE3Y MHOKUHHUX TBEPKEHb, OTPUMAHHS
NPIOPITETHOCTI KPUTEPIIiB Ta 3HAXOHKEHHS aIbTEPHATUBHUX PIIICHb.

[cHye psig moaudikaiiii MeToIy aHami3y iepapxii:

— 3 OJHAKOBUM 4YHUCJIOM 1 (YHKIIOHAJbHUM CKJIAJO0M aJbTEPHATUB IIi]l
KpUTEPIEM;

— 3 pPI3HUM YHCJIOM 1 (DYHKIIOHAJILHUM CKJIaJIOM aJIbTEPHATHUB 1]l KPUTEPIEM.

Kpim Ttoro, 'y  wmetomi aHamizy  lepapxii € 3 METOIU
NOPIBHSAHHA(PEHTUHTYBAHHS ):

1. [lonapHe NOPiBHIHHS,

2. IlopiBHSHHS aNbTEPHATHUB IIOAO0 CTAHIAPTIB,

3. [lopiBHSHHS albTEPHATHUB KOIIIOBAHHSIIM.

[lepeBaru Ta HemOJMIKM METOAY aHami3y lepapxiii. B pamkax Meromy aHamizy
lepapxiii HeMae 3arajJbHUX MpaBui AJI1 GOPMYBAaHHS CTPYKTYPH MOJEI MPUNHHATTA
pimieHHs. Lle € BimoOpaxeHHSM peanbHOi CUTyalli MPUUHATTS PIIIEHHS, OCKUIbKU
3aBXIU JJIA OJIHI€T 1 Ti€l X mMpoOJeMHU € MUIMA CHEeKTp IyMOK. MeTos 103BOJIsIE
BpaxyBaTh If0 OOCTaBUHY 3a JOTMOMOTrOK TOOYTOBHM JOJATKOBOI MOJEI ISt
Y3TOJDKEHHS PI3HUX JyMOK, 3a JIOMOMOTOK) BU3HAUEHHS iX MPIOPUTETIB. Takum
YUHOM, METOJl J03BOJISIE BPAXOBYBATH «JIIOJCHKHI (hakTOp» TpHU MIATOTOBII
OpUMHATTA pimeHHs. Lle ogHa 3 BaXXIMBUX TepeBar JAHOTO METONY Tepel iHIIMMHU
METOJaMH MPUAHATTS PIIICHb.

@opMyBaHHS CTPYKTYpU MOJENI NPUUHSTTS PIIIEHHS B METOJMI aHaJi3y
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lepapxiii gemo TpynomicTkuil mpouec. OAHaK y pe3ysbTaTi BAAETbCA OTPUMATH
JeTalbHE YSBJICHHS NpPO Te, SIK CaM€ B3a€MOJIIOTh (DaKTOpH, IO BIUIMBAIOTH Ha
IOpIOPUTETH albTEPHATUBHUX pIllIeHb, 1 cami pimenHda. [Ipouenypu po3paxyHKiB
PEUTHHTIB Yy METO1 aHajii3y ie€papxXiil JOCHUTh MPOCTi (BIH HE CXOXKHHM HAa «YOPHHIA
AIIUK»), 10 BUTIAHO BIAPI3HSE 1€ METOJ BiJ IHIIMX METOJIB MPUUHATTS PIllICHb
[33].

30ip AaHUX IS MATPUMKA TPUAHATTS PIIIEHHS 311MCHIOETHCS TOJOBHUM
YUHOM 3a JIOTIOMOTOI0 TPOIEAYpH TApHUX TMOPIBHAHB. Pe3ymbratm mapHUX
NOPIBHSAHb MOXYThb OyTH cynepewinBuMH. (MeToa Halae BETUKI MOKIMBOCTI IS
BUSIBJICHHSI po30DKHOCTeH y naHuXx. [Ipu 1ipoMy BUHHMKae HEOOXITHICTH MEPETIIsiIy
JTaHUX I MiHIMi3alli cynepedHocted. IIpouenypa mapHuUX MOpPIBHSAHB 1 MPOIIEC
NEeperisily pe3ysbTaTiB MOPIBHSIHBL [UJIS MIHIMI3AIll CYNEepEeYHOCTEe YacTo €
TpynomicTkumu. OpHaK y TIACYMKYy oco0a, sika NpuiMae pIlieHHs, OTPUMYE
BIIEBHEHICTB, 1110 BUKOPUCTOBYEMI JIaHI € IIJIKOM OCMHUCICHUMH.

B pamkax wetony aHamizy iepapxiii HeMae 3aco0iB IS TEpPEBIPKH
JIOCTOBIPHOCTI JaHuX. lle BaxIMBUNA HEJOJIK, YACTKOBO OOMEXYE MOMKIMBOCTI
3acTocyBaHHA MeTomny. OmgHaK METOJ 3aCTOCOBYETHCS TOJOBHHUM YHHOM B THX
BUMAJKaX, KOJU B MPUHIMII HE MOXEe OyTH OO'€KTUBHHX JIaHMX, a BEAYUYHUMH
MOTHBaMU JJIsi TIPUMHSTTS pilleHHsa € nepeBaru jgtojen. [lpu mpomy mpoieaypa
MapHUX TMOPIBHSAHB YIS 300py JaHUX MPAKTUYHO HE Ma€ ajibTepHATHB. Ko 301p
JJAHUX TIPOBEJIEHO 3a JOMOMOTOI JIOCBIJYEHUX EKCIEpPTIB Ta B JaHUX HEMae
CYTTEBHX CYNEPEUYHOCTEH, TO SIKICTh TaKMX NAHWX BU3HAETHCS 3aJI0BUTbHOIO0. Cxema
3aCTOCYBaHHS METOJy 30BCIM HE 3aleXHuTh BiA cdepu TisAIbHOCTI, B SKIH
npuitMaeThes piteHHs. ToMy MeTo € yHIBEpCaIbHUM, MOT0 3aCTOCYBaHHS JO3BOJISIE
OpraHi3yBaTu CUCTEMY MIATPUMKHU TPUAHSTTS PIllICHb.

Po6oTta 3 miArOTOBKM MPUUHSATTS PIIIEHh YaCcTO € HAJATO TPYAOMICTKOIO IS
oJHi€l mroauHu. Mojiens, CKilajieHa 3a I0IOMOI00 METOy aHai3y 1epapXii, 3aBxKIu
Ma€ KJIaCTepHY CTPYKTYpy. 3aCTOCYBaHHS METOMY JI03BOJISIE PO3OUTH BEIHKY 3a/1a9y
Ha P MaJIUX CaMOCTIHHUX 3aBlaHb. 3aBISKH IIbOMY JUISl MIATOTOBKH TPUHHSTTS

pILIEHHSI MOKHA 3aJyYUTH E€KCIEPTIB, SKI MPaLIOI0Th HE3aJleKHO OJIUH BIJ OJHOTO
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HaJ JIOKATbHUMHM 3aBAaHHSIMH. EKCIIepTH MOXYTb HE 3HATH HIYOTO MPO XapakTep
MPUHAHATOrO PIIICHHS, 10 YaCTKOBO CIpHs€ 30€pEKCHHIO B TAEMHMIN 1H(OpMaIii
PO MMiATOTOBKY pillieHHS. 30KpeMa, 3aBIsSKH IbOMY BJA€THCS 30€perTH B TAEMHHIII
1HGOpMaIIiIO TTPO MIATOTOBKY PIIICHHS.

MeTton nae nuie cnocid pedTUHTYBaHHS allbTE€PHATUB, ajleé HE MAa€ BHYTPIIIHIX
3aco0iB s iHTeprpeTaltii peUTuHriB. ToOTO BBaXkaeThCs, MO 0co0a, MO MpUitMae
pIILICHHS], 3HAIOYM PEUTHUHT MOXKJIMBUX PIIICHb, TOBUHHA B 3QJICKHOCT1 Bl CUTYaIlll
cama 3poouTy BUCHOBOK. Lle cii BU3SHATH HEJOTIKOM METOY.

Meton BioOpakae NPUPOAHUM XiJ JIIOJACBKOTO MUCICHHS 1 Ja€ OuIbIil
3araJIbHUM MIAX1A, HDK METOJ JOTIYHUX JIAHIIOriB. BIiH He TUIBKH Ja€ CIocCiO
BUSIBJICHHSI HAWOUIbII MPUAHSATHOTO PIIIEHHS, aje 1 JO3BOJISIE KIJIbKICHO BHPA3UTH
CTYIIIHb IIEpEeBaru JTOMOMOTOI0 PEUTUHTYBaHHs. Lle crpusie mOBHOMY 1 aleKBaTHOMY
BUSIBJICHHIO TiepeBar ocoOu, 1o mpuiimMae pimeHHsa. KpiM Toro, omiHka wipu
CYTIEpPEUIMBOCTI BUKOPUCTAHUX JIaHUX JIO3BOJISIE BCTAHOBUTH CTYIIHb JOBIPH O
OTPUMAHOI0 PE3yJIbTaTYy.

BpaxoByroun nepeBaru Ta HEIOJIKA METOAY aHaJi3y lepapXiii MU BCE K TaKH
OyZeMo BUKOPUCTOBYBATH CaMme 1€l METO/I, TaK SIK, Ha Hally AYMKY, TaHUH METOJ €
HAWOUTBII JOIUTBHUM Ta 3pYYHUM JJIsI BAOOPY ONTUMAIBLHOTO XMapHOTO CEPBICY.

3acToCcyBaHHS METOJY aHaJi3y iepapxii. /s po3B’s3Ky 3a1a4 moai0HOTO POy
B aHATITUYHOMY IUIAaHYBaHHI MIMPOKO 3aCTOCOBYETHCS METOJI aHANI3y iepapxiil (maui
MAI), po3pobnenuii T.Caari. Choroasi #oro m1poKo BUKOPUCTOBYIOTH SIK PlENTEpH,
IIPU OLIHIII HEPYXOMOCTI, TaK 1 KaJpOBHUKH, IIPH 3aMILIEHH] BaKaHTHUX MTOCAJ.

[Tepmm etanom 3acrtocyBanHst MAI € cTpykTypyBaHHS MpoOsieMH BUOOPY Y
BUIISIAL i€papxii a0o Mepexi. Y HaWOUIbII eJIeMEHTAapHOMY BHUIJISL 1€papXis
OynyeTbest 3 BepiMHU (I[UJ11), Yepe3 MPOMIXKHI PiBHI-KPUTEPIi (TEXHIKO-€KOHOMIYHI
napamMeTpu) 10 CaMOTO HUXHBOTO PIBHS, SIKUW B 3arajJbHOMY BHITQJIKy € HaOOpoOM
aNbTepHATUB (XMapHi CEpBICH B HAILIOMY BHUIIAJIKY ).

[Ticnst 1epapxi4HOTO BIATBOPEHHS MPOOJIEMU BCTAHOBIIOIOTHCS MPIOPUTETH
KpUTEPIiB 1 OIIHIOETHCA KOXKHA 3 allbTepHaTUB 3a kputepismu. B MAI enementu

3aBJaHH HOpiBHIOIOTBCSI IIoMmapHoO 110 Bi)IHO]_HeHH}O a0 X BIIIMBY Ha 3arajbHy OJId
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HUX XapakTepucTuky. Cuctema MapHUX BIIOMOCTEW MPHU3BOAMUTH 10 PE3yJbTary,

AKUA MOXe OyTH TNpeCcTaBIeHU y BUTJsAAI Marpuli. EnemMentom matpumi a(i,j) €

IHTEHCUBHICTh MPOSBY €JIEMEHTA 1epapXii 1 010 eIeMeHTa iepapxii j, OlLliHIOBaHa 3a

IIKAJOK0 1HTEHCUBHOCTI Bl 1 10 9, 3amponoHOBaHOI aBTOPOM METOJY, J€ OLIHKH

MaroTb HaCTyrIHi 3HAa4YCHHA:

Taomung 3.1.1 — [IIkana oiHOK IHTEHCUBHOCTI BIIHOCHOT BAYKJIMBOCTI

IHTEeHCUBHICTH BITHOCHOI Busnauenns
Ba KJIMBOCTI
1 OnHakoBa BaXJIMBICTE €JIEMEHTIB
3 [ToMipHa mepeBara 0JJHOTO HaJl IHIIIUM
5 IcToTHa abo cyTTEBa epeBara
7 AOcomnoTHa iepeBara
9 Jlyxe cunpHa TiepeBara
2,4,6,8 [TpomixkHi pillIeHHS MK CYyCIIHIMU TyMKamMu

SIkmo npu mopiBHSAHHI ogHOTO (hakTopa i 3 iHmmM | otpumano a(i,j) = b, To

npY TOPIBHSIHHI Apyroro (akropa 3 nepiuuM orpumyemo a(j,i) = 1/b.

JocBig mokaszaB, IO MpU MPOBEJAEHHI MONApPHUX IMOPIBHAHb B OCHOBHOMY

CTaBJIATHCS HACTYIHI MUTaHHS TIPU MOPIBHSAHHI eleMeHTiB A 1 b:

— SKWH 13 HUX BAXKJIUBIIINK a00 Mac OlIBIINN BILJINB,

— SIKMM 3 HUX OUIBII BIPOT1IHHM;

— KWW 3 HUX Kpalle.

BinnocHa BenmunHa a60 WMOBIPHICTH KOKHOTO OKpPEMOTro 00'ekTa B ie€papxii

BU3HAYAETHCA OILIHKOIO

BIIMOBIAHOTO €JIGMEHTA BJIACHOTO BEKTOpa MAaTpHIIi

NPIOPUTETIB, HOPMAII30BAHOIO A0 oauHuuI. I[Ipouenypa BU3HAYEHHS BIACHUX

BEKTOPIB MATPHIlh MiIAAETHCS HAOIMKCHHIO 3 JIOIIOMOI'OK0 OOYMCIICHHS CepeaHbOl

r€OMETPUYHO].

Hexaii:

Al ... An - MHOXHHA 3 N €JIEMEHTIB;

W1 ... Wn - criBBIZHOCSTBHCS HACTYITHUM YHHOM:
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Taomung 3.1.2 — CriBBIIHOIIIEHHS €JIEMEHTIB

A An
A 1 W1/W,
1 An
An W,/W; 1

O1iHKa KOMIIOHEHT BEKTOpa MPIOPUTETIB 3A1HCHIOETHCS 32 CXEMOIO:

Tabnuug 3.1.3 — Cxema OIIHKY KOMIIOHEHT BEKTOpA MPIOPUTETIB

Ay . A
A (1 o W/W, X =1 (W W) *.. X (W/Wp))Y" BATA(A1)=X1/CYMA(X;)
1 |An
A, Wo/W1 (.. 1 Xn=((Wn/W1)*..*(Wn/W,.1)*1)" BATA(A)=X//CYMA(X;)
CYMA(X))

[TpiopuTteT CUHTE3yIOThCS MOYMHAIOYM 3 Jpyroro piBHSA BHU3. JlokaibHI
NPIOPUTETU MEPEMHOKYIOTHCS Ha TMPIOPUTET BIJAMOBIIHOTO KPUTEPIIO HA BUILOMY
PiBHI 1 MJICYMOBYIOTBCSI TI0 KOXHOMY €JIEMEHTY y BIJINOBIIHOCTI 3 KPUTEPISIMHU, Ha
K1 BIJTUBAE €JIEMEHT.

BenbMH KOpPUCHUM TMOOIYHMM MPOAYKTOM Teopli € Tak 3BaHMM 1HIEKC
y3romkenocTi (1Y), axuii nae iHdopmariito npo CTymiHb MOPYIIEHHS Y3TOIKEHOCTI.
Pazom 3 MaTpuiero napHuX MOPIBHSAHb MU MAaEMO MIPY OLIHKH CTYNEHS BIAXUJICHHS
B1JT Y3IOJDKEHOCTI. SIKIIO Taki BIIXWUJICHHS MEPEBUIYIOTh BCTAHOBJICHI MEXI1, TO CIIiT
MEPEBIPUTH 1X Y MATPHIIL.

IC =(Amax—n)/(n-1) (3.1.1)

JIJis HalmwX MaTpPHUIb 3aBXKIU Amax = N.

Tenep MoOpiBHAEMO I}0 BEJIIMYUHY 3 TI€IO, sfiKa BUHIUIA O IPU BUIAAKOBOMY
BUOOPI KITBKICHUX CY/DKEHB 3 HAIOT IIKAIH 1 yTBOpEeHOI MaTpuill. Huwxkde npuBeneHi

CepeJlHI y3roJI>KEHOCTI JJIsl BUMAIKOBUX MAaTPUIb PI3HOTO MOPAJIKY.
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Tabmuis 3.1.4 — Y3romkeHoCT! A BUNIAAKOBUX MaTPULb PI3HOTO MOPSIKY

Posmip matpumi | 1 | 2 3 4 5 6 7 8 9 10
Bumnankosa 0/0|058 |09 | 112 | 124 132 | 1,47 | 1,45 | 1,49
y3TOJKEHICTh

Axmo pozaimuty IC Ha 4mCo, BIAMOBIHE BUMAIKOBIN Y3T0OKEHOCTI MAaTPHIT

TOTO  TIOPSIKY, OTPUMAEMO BifHOIIEHHS Yy3ropkeHocti (BY). Bemuumna BY

noBuHHa Oyt mopsaky 10% abo menmie, mo0 OyTu mHpuiiHATHOIO. B nmeskux

BUnajakKax nonyckaerbcsi BY no 20%, aje He Ouiblie, iHakiIe Tpeda NEepeBIPUTU CBOT

CYJIPKEHHS.

3 yChOro 1bOro MaTepiaxy HaMm 3HaJ00JSThCS TUTbKHM 3HauYeHHs Tabmuipb 3.1.1

i 3.1.4, 00poOKa x MaTpuIlb OyJe MpoBOIUTHUCS Yy (aiii enexkTponHoi Tadomumi (MS

Excel 2022).

BuOip anbTepHaTuB.

Jnst  BupilleHHs 3aBaaHHsA Oyyio oOpaHO IT'STh

aIbTEPHATUBHUX XMApHUX CEPBICIB K1, HA HAIly IYMKY, € HAHOUIbII BUT1IHUMHU JIJI5

BIPOBAI>KeHHs Ta KopuctyBanHs B BKCC.

Tabmuusg 3.1.5 — OGpani XMapH1 cepBicu

Ne ni/m XMapHui cepic
1 Amazon Web Services
2 Windows Azure
3 Windows Intune
4 Google Apps
5 Microsoft Office 365

UwucIioBi OIIHKY MaTPUIIl MOMAPHUX MOPIBHSHD KPUTEPIiB.

[Ipoananizyemo oOpaHi Ha MONEPEIHbOMY KPOIl XMapHi CEpBICH 1 3BEAEMO B

OJIHY TaOJIMI[I0 MapaMeTpH, 3a SKUMU BOHH BIJPI3HIIOTHCS.
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Tabmuis 3.1.6 — XapakTepucTuka XMapHUX CEPBICIB

Amazon Web | Windows | Windows | Google | Microsoft Office

Services Azure Intune Apps 365

Tapud 3a [TK/m

475 46 11 4,17 beskomnrrosHo
(%)
Po3mip

10 100 120 25 35

cxosuia (GB)

K-ctp dbyHKIII
by 6 5 12 7 13

(1rT.)

3BHYAIHO K, XMapHiI CEpBICH BIAPI3HAIOTHCS HE TIIBKA HaBEICHUMHU
napameTpamu. byno BifgiOpaHo nuiie TI KpuTepii, SKi IIMCHO MOXYTh SKOCh
BIUTMHYTH HA HaIll BUOIP.

OTxe, y CIHCOK KpHUTEpliB, 3a SKUMU MU OyJeMO MOpPIBHIOBaTH XMapHi
cepBicH, OyAyTh 10JIaH1:

— IloyaTkoBI IHBECTHIIIT — HEOOX1/IHA cyMa 3aTpaT AJi BIPOBAKEHHS;

— MoxnuBICTh MOAEPHI3ALT — MOKJIMBICTb PO3LIMPEHHS KIIBKOCTI TIOCIYT;

— JlocTynHicTh — yac mpaie3aaTHOCTI CEPBICY Y BIICOTKAX;

— DyHKIIIOHANBHICTD — KUTBKICTh QYHKIIINA Ky MOXE HaJaTH MEBHU CEPBIC;

— BapricTs ans kopuctyBaua — BapTicTs ocayT Ha 111K B micsie abo pik.

JlomaTkoBi KpUTepii MOKYTh OYTHM # iHIIMMH. IX KiNbKICTh TaKOX MOXKeE
BIJIpI3HATHCS BiJ 0OpaHoi Hamu. Ciijl BpaxoByBaTH, 1110:

— MOBUHHA OyTH MOXJIMBICTH 310patu iH(OpMaIlio 3a KOKHUM JTOJATKOBUM
KpUTEPIEM JIJIs BCIX BiJIIOpaHUX MPOBaiIepiB;

— KUTBKICTh KpPUTEPIiB HE MOBMHHO TEPEBUINYBaTH 7-8, m00 HE 30UIBIIATH
TPYJIOMICTKICTh OOPOOKH JAHUX 10 HEPOZYMHHUX MEX.

Best migroroBya po6ota mpoBeneHa. Temep Ha MPaKTHUINl 3aCTOCYEMO METOJ
aHami3y iepapxii s BUOOpPY XMapHOTO cepsicy. Ilepmmm kpokom Oynae OIliHKa

KpHUTEPIiB.
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[Tounemo 3 MOOYOBH MaTpUIll MOMAPHUX MOPIBHSAHB JJISI KPUTEPIiB, TOOTO 3
JIpyroro piBHs i€papxii (Ha mepiioMy piBHI Hallla MeTa - BUOIp XMapHOTO CEPBICY, Ha
TPETHOMY - albTepHATHUBH). (7 mporo OyayeEMO MATPHIO PO3MIpHICTIO 5X5 (110
YHUCITy KPUTEPIiB) 1 MIAMUIIEMO PAIKHA 1 CTOBIII HAaWMEHYBAaHHSIMH IOPIBHIOBAHUX
KPUTEPIiB.

3anoBHIOEMO TaOUIIO0. [I71sT 1IHOTO TOTTApHO MOPIBHIOEMO KPUTEPIi 13 psaKa 3
KpUTEPIEM CTOBMIIS MO BIAHOLIEHHIO JI0 METH — BUOOPY XMapHOTO CepBiCy. 3HAUCHHS
MIKaMu BIAHOCHOI BaxuiuBOCTi (Tabmums 3.1.1) BomMcyeMo B ocepenky, yTBOPEHi
MEePETUHAHHAM BIAMOBIHOTO PSAKA 1 CTOBMIIA.

Hanpuknan: mu BBakaeMo, IO MPU BUOOPI XMApHOTO CEPBICY BApTICTh Ma€
ICTOTHY TIepeBary mnepen AocTymHicTio. B Tabmuii 3.1.7 3 mi€to OLiHKOIO BiAMOBIAAE
3HaueHHd "5". ToMy y KIITUHII Ha nepeTuHi psaka "Bapticts 1is kopuctyBaya' Ta
croBnils "JlocTynHicTs" 3anucyeMo 3HaueHHs "S".

OueBusHO, 110 AlaroHaNb Ii€i Matpuill Oyjae 3amoBHEHa 3HadeHHsM "1, a
KJIITUHKH, 1110 JI&KaTh HIKYE JllaroHalli OyayTh 3alIOBHEH1 3BOPOTHUMU 3HAUYCHHSIMH.
Otxe, y xkoMipul Ha nepetwHi panka "/loctymnicts" Ta croBmus "BapTicTe s
KopucTyBaua" 3anucyemMo 3HadeHHs "1/5". [ Tak gani st KOKHOT mapu KpUTepiiB.

Tabmuus 3.1.7 — Kpurepii oriHioBaHHS XMapHUX CEPBICIB

= Ouinkn | HopmamnizoBasi
) Hew N .S x < .
‘s =] B H| E os § 5 | KOMIIOHEHT | OILIIHKH BEKTOpa
o | .2 .9 =] S
A 2! = /M
vee N S M o p— E fas] 0 >\‘ .
Kpurepii = E| = B| E = = 2| BIIaCHOro MIPIOPHUTETY
S 22 & 2 |& |2 g
c a2l & 58 g = 3
= O o, 2| BekTopa
== = m =
>
S/
ITouaTkoBi
. 1 2 U3 1A} 19 | 045032 0,05711
1HBECTHIIT
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[Tpomoxenns Tabmii 3.1.7

MOKITUBICTE

o 1/2 1|16 | 1/8 | 19 | 025864 | 0,03280
MOIepHi3aii ’ ’

JIOCTYyMHICTD 3 6 1 |13 1/5 1,03714 0,13153
@OyHKI110HAIBbHICTD 4 8 3 1 1/3 2.00000 0,25364

Bapricts nns
9 9 513 1 1413919 | 052493

KOpHCTyBaya

CroyaTKky BH3HAYa€EMO OI[IHKA KOMIIOHEHTa BJIACHOTO BeKTopa. Tak Jyis
KpuTepito "BapTicTh a5ig kopuctyBava' e oyne:

(9x9x5x3x1)1/5=4,13919;
OTpuMaBIIM CyMy OIIHOK BiacHUX BekTopiB (= 7,88529), obuucmroemo

HOpPMAJII30BaH1 OI[IHKM BEKTOpa MPIOPUTETY JIJISi KOKHOTO KPHUTEPII0, PO3IUTHBIIH
3HAYEHHA OIIHKHM BJIACHOTO BEKTOpa Ha 1o cymy. Jlist Toro x kpurepito "Bapricth

JUJIsL KOPUCTYBa4da" MaeMo:

4,13919/ 7,88529= 0,52493;
[TopiBHIOIOYM HOpPMAaJi30BaHI OIIIHKKA BEKTOpa MPIOPUTETY MOXHA 3POOUTH

BHUCHOBOK, 1110 HalOUIbLIe 3Ha4YeHHs Mpu BHOOpPI xmapHoro cepsicy st BKCC mu
HaJaeMo Kputepito "'BapTicTb 11 KopucTyBaya'.

Tabmuus 3.1.8 — HopmaiizoBaHi OI[IHKA BEKTOpa MPIOPUTETY KPUTEPIiB

[TouaTkoBi iHBeCTHIIIT 0,05194
MoXIHMBICTh MOJICpHI3allii 0,02976
JlocTynHICTh 0,14331

D YHKITIOHAIBHICTD 0,27060
BapTicTs 1151 KOpuCTyBaua 0,50439

HeoOxinHO mepeBipuTH, HACKUIBKH HAIll AYMKH OyJd HECYNEpEeUwIMBUMHU MPU
CKJIaJaHHl MaTpUlll MONAapHUX NOPIBHAHb KpuTepiiB. s 1poro HeoOX1AHO
pO3paxyBaTu 1HIAEKC Y3TOJKEHOCTI JJI 1€l Marpuili. Po3aummBimm oro Ha 4ucio,
BIJIMOBITHE BUMAJAKOBIN Y3TO/HKEHOCTI MATPHIIl T'ATOTO MOPSAKY, 10 AopiBHIOE 1,12
(Tabmuus 3.1.2) otpumaemo BiiHOIIEHHS y3romkeHocti (BY). ¥V nanomy Bunaaky:

BY =4,85% < 10%,
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TOOTO TIEPETAAaTH CBOI CY/DKEHHS HEMA€E TOTPEOH.

UucoBl OIIHKK MaTPHIIl MOMAPHUX MTOPIBHIHB IMTOYATKOBUX 1HBECTHUIIIH.

JUis OmiHKM po3Mipy HAJaHOTO JUCKOBOTO TMPOCTOPY HIisIKI JI0JIaTKOBI
po3paxyHKH abo0 IOCHIDKEHHS He 3HamoOmsaThes. llg iHdopmariiss oIHO3HAYHO
BH3HAaUCHA 0OpaHUM Tapu()HUM TUTAHOM.

Tabmums 3.1.9 — [ToyaTkoBI IHBECTHIIIT B XMapHUN CEPBiC

XMapHUH CepBic IToyaTkoBi iHBeCTHINT (TPH.)
Amazon Web Services 8000
Windows Azure 10500
Windows Intune 19000
Google Apps 14000
Microsoft Office 365 9300

Byayemo maTpulito MOpiBHSAHB, JIS1 YOTO MOMAPHO NOPIBHIOEMO aJIbTEPHATHUBY
3 psAOKa 3 aJIbTEPHATHBOIO CTOBILSA [0 BIJHOIIEHHIO 10 HAJaHOTO JIUCKOBOTO
npocropy. Hiski iHIII KpuTepli MpU LBbOMY HE BpPAaXOBYEMO. 3HAUEHHS KA
BiTHOCHOT BaxkiuBocTi (tabmurss 3.1.1) BhOuMcyeMO B KIITHHKH, YTBOPEHI
MepETHHAHHAM BIIMOBIIHOTO PSAAKA 1 CTOBIIIA.

JliaroHamnsb 1€l MaTpUIll 3alIOBHIOEMO 3HaYeHHsIM "1", a KIIITUHKH, 110 JIeXaTh

HIDKYE JiaroHa - 3BOPOTHUMH 3HAUCHHSIMH.
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Tabmui 3.1.10 — Marpuiist nopiBHSHB

O1iHKH HopmarnizoBani
(<) 3 o = KOMIIOHCHT | OII1IHKH BCKTOpPaA
= g E |2 |% P
AnbrepHaTuBu | § g 2 2 o & @& | BIacHOrO PIOPUTETY
N = o O ™
g & ‘§ '§ §) S BEKTOpa
< |z |2 |© |
Amazon Web
. 1 319 |6 3 0,45032 0,05711
Services
Windows
73 1 1 7|5 1/3 0,25864 0,03280
Azure
Windows
1/9 1/7 1 1/3 1/5 1.03714 0.13153
Intune ’ ’
Google Apps 1/6 1/5 5 1 1/3 2.00000 0,25364
Microsoft U3 3 o c .
office 365 4,13919 0,52493
Cyma 1944 (7,34 | 31 |17,2| 4,6444 | 7,609746

BigHocHa y3romkeHicTs MaTpuili - 9,58%, Tooto <10%.

YucioBl OIIHKA MATPULll MONAPHUX MOPIBHAHb MOXJIMBOCTI MOJEPHIi3allli.

JIns OIIHKKM MOJKJIMBOCTI MOJEpPHI3aImii XMapHOTO CepBicy MH OyJIeMo
BUKOPUCTOBYBAaTM YMOBHI OAMHUII, TaK K MOXJIMBICTh MOJEPHI3ALlI HEMOMXIUBO
BUMIPSITH B SIKUXOCh KOHKPETHUX BEJIMYMHAX.

Tabmuns 3.1.11 — YMOBHI 0IMHUII MAaTPUIll TONAPHUX MTOPIBHSIHB

MOXJIMBOCTI MOJIepHi3allii

XMapHHU# CepBic VYMOBHI1 OIUHAILI
Amazon Web Services 7
Windows Azure 9
Windows Intune 1
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ITponosxenns Tabmaumi 3.1.11

Google Apps

3

Microsoft Office 365

5

Byayemo maTpuilio mopiBHSAHB, U1 YOTO MONAPHO MOPIBHIOEMO aTbTEPHATUBY

3 piaAaKa 3 aJIbTCPHATHBOIO CTOBIIIA IIO BiI[HOIHGHHIO JO0 HaJaHOI'0 AHMCKOBOI'O

npocropy. Hisiki iHIII Kputepli Mpu LOMY HE BpPAaXOBYEMO. 3HAUEHHS IIKAJIU

BIJTHOCHOI

BAXKJIMBOCTI

(tTabmums  3.1.1)

BIIUICYEMO B

MepETHHAHHAM BIIMOBIAHOTO PSAAKA 1 CTOBIIIA.

KIIITUHKY,

yTBOpEHI

JiaroHans 1i€i MaTpUIll 3alIOBHIOEMO 3HAaYeHHsIM "1", a KIIITUHKH, 1110 JeXaTh

HIDKYE J1aroHali - 3BOPOTHUMU 3HAUCHHSIMH.

Tabnuusg 3.1.12 — Matpuiist TOpiBHSIHb MOXKJIMBICTI MOJAEPHI3AIlli XMapHHUX

CEpBICIB
Ouinku | HopmainizoBani
o |2 lg |, |3 |
) N =] S | E KOMITOHEHT | OI[IHKH BEKTOpa
= gl < = 2‘ )
AnprepHatuBu | § g 2 2 @ & @& | BIacHOrO PIOPUTETY
N = S a ™
g & '§ '§ §) 2 BEKTOpa
< |z |2 |© =
Amazon Web
. 1 |15 7 | 18] 13 | 0689251 0,097383
Services
Windows
5 17 ] 5 3 3,499708 0,494466
Azure
Windows
Ve o ur | 13| 15 | 0267142 0,037744
Intune
Google Apps 3 |15] 3 |1 1/3 | 0,902880 0,127566
Microsoft 3 w3 | s 3 .
office 365 1,718772 0,242841
Cyma 12,14 | 1,88 | 23 | 9,66 | 4,866 7,077754

BingnocHa y3romkenicts MaTpuil - 8,78%, tooto <10%.
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Ha naniliHicTh XMapHOTO cepBicy BIIMBae 6e3miu ¢akropis. Cepea HUX:

— HaJIHICTh YCTaTKyBaHHS;

— AKICTh BCTAHOBJICHOTO MTPOTPaMHOTO 3a0€3MEUYEHHs, HOT0 HaNaIlITyBaHHS,

— piBeHb NMpoeciitHOT MIATOTOBKH 00CIIyTOBYIOUYOTO IIEPCOHATY;

— 0€3BIIMOBHICTb CUCTEM PE3EPBHOTO KUBJICHHS;

— HasBHICTb MOCIYTH MIOJACHHOTO PE3EPBHOTO KOMIIOBAHHS JaHUX;

— KOHTPOJIb 3aBaHTAXCHHS CepBEpa.

Yac, npoTsAroM sIKOTO CepBep 3HAXOAUTHCS B CTA0IILHOMY CTaHi, BAPAKEHUN Yy
BIICOTKaxX BIiJ ychoro yacy crnoctepexkenb (UpTime), xapaktepusye HaAIHHICTD
XOCTHUHTY.

3posymino, mo 100% UpTime pocsartu HEMOXIMBO Xoda O dYepes
000B'A3KOBICTh PETIAMEHTHUX POOIT. AJle IIBUJKE MPOBEACHHS LIMX POOIT 1 HE MEHII
IIBUJIKE YCYHEHHS BUHUKAIOUMX HECIPABHOCTEHW XapaKTEPHO JJIsl HAIIMHOTO CEpBICY
1 3HauHoro BruuBy Ha UpTime He Hanae.

Tabmuusg 3.1.13 — XapakTepucTika mpare3aTHOCTI CEpBICiB

XMapHHH cepBic Up Time (%)
Amazon Web Services 99,892
Windows Azure 99,875
Windows Intune 99,407
Google Apps 98,929
Microsoft Office 365 99,99

bynyeMo MaTpuIio mOpiBHSHB, ISl YOTO MOMAPHO MOPIBHIOEMO aJIbTEPHATHUBY
3 psAIKa 3 aIbTEPHATHBOIO CTOBMIIS MO BIAHOIIEHHIO 10 BIJICOTKY Mparie3qaTHOCTI
cepBiciB. Hiski 1HmI KpuTepii Opu LbOMY HE BpPAXOBYEMO. 3HAUEHHS MKW
BiHOCHOT BaxumBocTi (tabmuus 3.1.1) BOucyemMo B  KIITUHKH, YTBOPEHI
MEepEeTUHAHHAM BIIMOBIIHOTO PSAKA 1 CTOBMIIS.

Jliaronans 11i€i MaTpuIll 3aloOBHIOEMO 3HadeHHsM "l1", a KJIITHHKH, IO

3HaXO04ATbCA HUXKYC I[iaFOHaJ'Ii - IPOTUJIC)KHUMHA 3HAUYCHHAMMU.
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Tabmuis 3.1.14 — Matpuiist nopiBHSIHb TOCTYITHOCTI CEPBICIB

O1iHKH HopmarnizoBani
o o 3
3 2 = a = KOMIIOHEHT | OI[IHKU BEKTOpa
= 8|< |E | & |3 .
AnbTpHATUBU | § g 2 2 ® £ 3 BJIACHOT'O PIOPUTETY
N = Ke S ™
g & é é g’) .g BEKTOpa
< S |2 S
Amazon Web
. 1 2 | 3|5 1/3 1,584893 0,227712
Services
Windows
1/2 1 7|5 13 | 1422929 0,204441
Azure
Windows
73 |15 1 | 3 15 | 0,525306 0,075474
Intune
Google Apps 1/5 1/7 | 1/3 1 1/7 0,267142 0,038382
Microsoft 3 3 c . .
IITffice 365 3,159818 0,453991
Cyma 5033 6,34 143| 23 | 2,0095 | 6,960089

BimnocHa y3romkeHicTs MaTpuili - 7,14%, Tooto <10%.

YucIioBl OI[IHKA MATPULl MONAPHUX MOPIBHAHB (DYHKIIIOHAIBHOCTI.

OyHKIIIOHAIBHICT OyJ€MO BHUMIPIOBATH KIJIBKICTIO (YHKIIIHA SKy Haaae

MEBHUI XMapHUI CepBiC Y PO3NOPAIKEHHS KOPUCTYBAUEBI.

Tabmuusg 3.1.15 — KinbkicTs (yHKIIIH XMapHUX CEpPBICIB

XMapHUM cepBic

KinbkicTe hyHKIIHN (1I1T.)

Amazon Web Services

6

Windows Azure

5
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Windows Intune 12
Google Apps 7
Microsoft Office 365 13

Byayemo maTpuilio mopiBHSAHB, Ui YOTO MONAPHO MOPIBHIOEMO aTbTEPHATUBY

3 psaKa 3 AIbTEPHATUBOIO CTOBMIIS MO BIIHOIICHHIO J0 HAJAaHOI KIIBKOCTI (DYHKITIH.

Hisiki 1Hm xpurtepii mpu IbOMY HE BpaxOBYEMO. 3HAYCHHs IIKAJIA BiIHOCHOI

BaXIMBOCTI (Tabmuis 3.1.1) BOMCyeMo B KIITHUHKHA, YTBOPEHI NEPETUHAHHSIM

BIJIMOBITHOTO PSAIKA 1 CTOBIIIIA.

JiaroHans 1i€i MaTpulll 3aloOBHIOEMO 3HauyeHHsM "l1", a KIIITUHKH, M0

3HaXOAATBhCA HUKYC I[iaFOHaJIi - IPOTUJIC)KHUMHA 3HAUYCHHAMU.

Tabmus 3.1.16 — Martpuiis mopiBHSHB (QYHKIIIOHATBHICTI CEpPBICIB

Ouinkn | HopmamizoBani
(5] 2 = o = KOMIIOHCHT | OLIIHKH BEKTOpa
= 8 < |E | & |O ,
AnprepHatuBu | § g 2 2 @ S 8 | BIACHOrO PIOPUTETY
~ jall = o
g %) é é § é BEKTOpa
R = = S
Amazon Web
. 1 2 U7 | 3 U7 | 0,657039 0,078879
Services
Windows
V2 11 |19 13| 19 | 0290184 0,034837
Azure
Windows
7 9O | 1 | 7 13 | 2,713085 0,325710
Intune
Google Apps 1/3 3 1/7 1 1/7 0,459157 0,055122
Microsoft . 9 3 . L
Office 365 4,210290 0,505452
Cyma 1583 | 24 4,39 18,3 | 1,7302 | 8,329754

BignocHa y3romkeHicTs MaTpuil - 8,98%, tooto <10%.
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YucnoBi OLIHKA MaTpPHUIIl MOMAPHUX MOPIBHIHBL BAPTOCTI JIJIs1 KOPUCTYyBaya.

JIJ1 KO>KHOI 3 aJIbTEpPHATUB MiIpaxy€eMO MOBHY BapTICTh MOCIYT, BPAXOBYIOUU
MmicsiayHui Tapud. BapTicts ciouatky po3paxoByeThes 3a micsaip Ha 1 [1K, a moTim 3a
pik KopuctyBaHHs nociayramu Ha 1T1K.

Ta6mui 3.1.17 — XapakTepucTrka BapTICTI MOCTYT XMapHUX CEPBICIB

XMapHHUH CepBic Tapud 3a ITK/m ($) 3a pik ($)
Amazon Web Services 47,50 570,00
Windows Azure 46,00 552,00
Windows Intune 11,00 132,00
Google Apps 417 50,04
Microsoft Office 365 0,00 0,00

Byayemo maTpuito NOpiBHSAHB, U1 4YOTO MONAPHO MOPIBHIOEMO aJIbTEPHATUBY
3 pAliKa 3 AIbTEPHATUBOIO CTOBIILS IO BIJHOIIEHHIO 0 BapTocTi Tapudy. Hiski 1Hm
KpUTEpli NMpU IOMY HE BpPaxOBYeMO. 3HAYCHHS WIKAJIW BiJIHOCHOI Ba)KJIMBOCTI
(Tabmuus 3.1.1) BoucyemMo B KIIITHHKH, YTBOPEHI MEPETHHAHHSIM BiAOBITHOTO PSIKA
1 CTOBIILIA.

Jiaronans 11i€i MaTpuIll 3aloOBHIOEMO 3HadeHHsAM "l1", a KJIITHHKH, IO

3HaAXO04AThCA HUKYC I[iaI‘OHaJ'Ii - IPOTUJIC)KHUMU 3HAYCHHAMM.
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Tabmuis 3.1.18 — Matpuiist nopiBHSHB BapTOCTI MOCIYT XMapHUX CEPBICIB

O1iHKH HopmarnizoBani

o L 3
3 S |2 | & |E KOMIIOHEHT | OL[IHKH BEKTOpa
= g/ < |2 | & |O . ,
AJbTepHATHBU § S % % % E © BJIACHOT'O IIP1OPUTETY
S @2 |8 |3 2 BEKTOpa
< = |2 S
Amazon Web
. 1 |3 15|17 | 19 0,254047 0,032918
Services
Windows
3 1 |18 | U5 | 17 0,491119 0,063636
Azure
Windows
5 3 |1 13| 15 1,000000 0,129574
Intune

Google Apps 7 5 13 |1 1/3 | 2036168 0,263834

Microsoft

9 7 3) 3 1
Office 365 3,936283 0,510039

Cyma 25 |16,3|9,53|4,67| 1,7873 | 7,717617

BinnocHa y3romkenicte Matpuii - 5,42%, tooto <10%.

Pe3ynbTaT MU OTpUMaeMo 3a JOTMOMOT'O0 MPOCTUX apU(PMETUUHUX JTIH.

3anoBHtoeMo Tabmuirio 3.1.19:

— y BEpXHIH psiIoK epeHocuMo 3 Tabnuili 3.1.7 3HaueHHS BEKTOpa MPIOPUTETY
JUTSL KOSKHOTO KPUTEPIIO;

— JUTSI KOKHOI 3 allbTepPHATHUB 3allOBHIOEMO CTOBIII KPUTEPIiB 3HAYCHHSAMHU
JIOKaJIBHUX BEKTOPIB MPIOPUTETY, OTPUMAHUX BiAMOBIAHO B Tabmuisx 3.1.10, 3.1.12,
3.1.14, 3.1.16, 3.1.18§;

— MiPaxOBYEMO 3HAUCHHS TJIO0QJIBHOTO TPIOPUTETY JUISI  KOXKHOI 3
alIbTEpHATUB SIK CyMy JOOYTKIB 3HAY€HHS BEKTOpa MPIOPUTETY I KPUTEPIIO 1
3HAYEHHS BEKTOpa JIOKAJIBHOTO TMPIOPUTETY IIi€l aabTepHATHUBU MO0 JaHOTO

KpuTepito, To0TO /is anbTepHaTiHBr Amazon Web Services e Oye:




94

0,057109 * 0,452853 + 0,032800 * 0,097383 + 0,131528 * 0,032918 + 0,253637 *
0,078879 + 0,524926 * 0,227712 = 0,172924.

Tabmurs 3.1.19 — PesynpTaTl BUOOpPY aJIbTEpPHATHB

Kpurepii
= =
== @E = l= = E\ Imo6anbHi
AnprepHatuBu | § 8 i S > =] % E 2
é 2 5 X 9 T o o piopUTETH
"~ S = = & M 2
YucenbHe 3HAYEHHS BEKTOPA MIPIOPUTETY
0,057109 | 0,032800 | 0,131528 | 0,253637 | 0,524926
Amazon Web
Services 0,452853 | 0,097383 | 0,227712 | 0,078879 | 0,032918 | 0,172924
WA”Z?J?‘Q’S 0.172423 | 0,494466 | 0,204441 | 0.034837 | 0,063636 | 0,150588
Windows
Intune 0,026799 | 0,037744 | 0,075474 | 0,325710 | 0,129574 | 0,142041
Google Apps
0,066559 | 0,127566 | 0,038382 | 0,055122 | 0,263834 | 0,076816
Microsoft
Office 365 0,281366 | 0,242841 | 0,453991 | 0,505452 | 0,510039 | 0,457631

OOpaHOIO aNbTEPHATHBOID BBAXKAETHCS albTEpPHATHBA 3 MAaKCUMAIbHUM

3HAYEHHAM TIJ100aJIbHOTO NPIOPUTETY.

Tabmuns 3.1.20 — 'mobGankHI IPIOPUTETH ATHTEPHATUB

Amazon Web Services 0,172924

Windows Azure 0,150588

Windows Intune 0,142041
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[Tpomosxkenns Tabnwi 3.1.20
Google Apps 0,076816
Microsoft Office 365 0,457631

B manomy Bumazaky 1ie xmapuuii cepBic Microsoft Office 365, Ha sskomy ciia
3YIUHUTH CBiM BUOIP.

Otxe, BHOpaBIIM HANHOUTBII ONTUMANbHUN XMapHUW CepBIC, B JaHOMY
Buniaaky Microsoft Office 365, Oyito 6 AOIIIBLHO 3pOOUTH OIS JAHOTO CEPBICY.

Microsoft Office 365 — 1ie Habip mporpam, MmO 0a3yeTbcs Ha XMapHHX
TEXHOJIOT1SIX 1 BKJIIOUa€e B ceOe OE3KOLITOBHY €JIEKTPOHHY MOIITY, CIyK0y OOMIHY
MUTTEBUMHU TOBIJIOMJICHHSMH, 3aci0 MpPOBEICHHS BiAeOKOH(EpeHIi 1 3A1CHEHHS
rOJIOCOBUX BUKIIMKIB, @ TaKOX JIO3BOJIIE CTBOPIOBATH 1 pelaryBaTH JOKYMEHTH B
oHJslaliHl. XMapHHi (opMar o3HaYae, 10 BCl AaHl 30epiraloTbcsa B LIEHTPl 00poOKu
nanux Microsoft, a He Ha KOMIT'IOTEepl KOPHUCTYBaua, 1 11e 3a0e3rneyye KOpUcTyBadam
JOCTYII 10 IOKYMEHTIB 1 JJAHUX 3 PI3HUX MPUCTPOiB 4yepe3 IHTEepHET 3 JOMOMOIO0
Opay3sepa [31].

o cknany Microsoft Office 365 Bxoasth ciyx6u Microsoft Exchange Online,
Microsoft SharePoint Online, Microsoft Lync Online, Office Web Apps, a takox
octaHHs Bepcist Habopy nporpam Microsoft Office Professional Plus [20].

[lepeBarm mJis HaBYAJBHUX 3aKjadiB. BHUKOpUCTaHHS XMapHUX CIIyXO
Microsoft Office 365 moxe HagaTH OCBITHROMY 3aKJIaly HU3KY IEpeBar:

— CKOPOYEHHS BUTPAT Ha IHPPACTPYKTYPY;

— NOCTIMHUN JOCTYM 10 JaHUX;

— Kpallli yMOBHU POOOTH JIJIsl yYaCHUKIB HAaBYAIBHOTO TPOIIECY;

— EJIEKTPOHHI TOIITOBI CKPUHBKU JIJIsl BCIX YYHIB, BUKJIQ/IadiB, aJMiHICTpaIllii,
1HIIHX;

— yHI()IKOBaHI aJpecH €JEKTPOHHOI MOIITH — JApYyra YacTHHA €JIEKTPOHHOI
aapecu (IOMEHHE 1M'sl) criBOagaTUME 3 aAPECOI0 CaliTy HAaBYAJIBHOIO 3aKJIaay;

— mwBuakuil noctyn o Office. [Ipu po6oti 3 Office B moTokoBOMY pexxumi He

NOTPIOHO YeKaTH, MOKHU BiH Oyjie BCTAHOBJIEHUH, 1 3yMUHATH POOOTY AJii OTPUMAHHS
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onoBneHb Office. binbm Toro, HoBuit Office MoOXHa BCTaHOBHTH pPa3oM 3
nonepeaHiMu Bepcisimu Office;

— nepeMillieHHd napameTpiB. OcTaHHI JOKYMEHTH, MapamMeTpu 1 JOJaTKOBI
CJIOBHHMKH TIEPEMIIIYIOTHCS pa3oM 3 o0mikoBUM 3amucoM Microsoft, Tomy poboTa i
HAJAITYBaHHS OyIyTh 3aBX]1 3 BaMHU;

— Office Web Apps. 3 nonomoroto nosninmenux 3actocynkiB Office Web Apps
MO>KHA BUKOHYBATH pe/laryBaHHS Ha Pi3HUX MPUCTPOSIX TPsSMO B Opaysepi;

— OararoctoponHi Hapaau y ¢popmati HD ta FUllHD. MoxiuBicTh npamfoBaTH
pazoM, mepeOyBaiouu B Oynb-sKid TOYIll CBITY 1 BHUKOPUCTOBYIOUM KOH(EpeHII-
3B'SI30K 3 MOXJIMBOCTAMHM PO3IMIMPEHOTO CHUIBHOTO AOCTYIy A0 (haidsiiB, CTBOPEHHS
3aMITOK 1 KOMEHTapiB;

— MATPUMYBATH 3B'SI30K CTaJIO I JIeTIIee 3aBIAKH YHi(IKOBaHIN KapTii
KOHTaKTy, 0 J03Bojsie 00'eqHaT onoBienns SharePoint, Facebook i LinkedIn. 3a
JOTIOMOTOI0  I11€i  KapTKh  OOMIHIOBaTUCS  MHUTTEBUMHU  IOBIJIOMJICHHSIMH,
3arenedoHyBaTH ab0 MOYATH Bije0YaT MOXKHA OJTHUM KJIAIlaHHSIM;

— OUTBIII BUCOKHI PiBEHb O€3MeKH Ta KOH(IIEHIIMHOCTI, SKUi 3a0e3Meuy€eThCs
3aBasikd  Oe3mepeObiitHiii poOoTi mpotsrom 99,9 % wacy. Posmmpeni ¢yHKiii
KOH(D1ICHIIIITHOCTI, a TAaKOX BIJICYTHICTh YUTAHHS MOBIIOMJIEHB €JIEKTPOHHOT MOIITH
a00 TOKYMEHTIB 3 METOI0 HaJaHHS peKJIaMH. besmepepBHE pe3epBHE KOIIIOBAHHS
JAaHUX, HaJIIWHI QPYHKI[IT aBapiiHOTO BITHOBJICHHS 1 pe3ePBHI IIEHTPH OOPOOKH JTaHUX,
JOCTYIIHI 3 OyAb-5IKOT TOUKH CBITY.

VY Bci mnanu Office 365 mnst ocBiTHIX ycraHOB (TU1aHM A) BXOIUTH:
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Tabmums 3.1.21 — Oynxkmii Office 365 ms 0cBiTHIX ycTaHOB

EnexTpoHHa nomita ta KajeHaapi

MOo3XIHMBICTh KOPUCTYBATHUCS BEO-3aCTOCYH-
kamu Outlook Gi3HEc-kmacy, Mo BKIIFOYAE
MOIITOBY CKPUHBKY po3mipoM 25 I'b ms

KOKHOI'0 KOpPHCTYBaya, 3arajibHi KaJeHaapl

Ta THCTPYMEHTH ISl YIPaBIIIHHS
3aBJlaHHSMU. BUKOpHCTOBYBaTH BJIacHE

JIOMEHHE 1M 'A.

Be0-koHpepenii

MO>XJIMBICTh MPOBOAUTEU AyII0 - 1
BUJI€0300pU IO MEPEXi, Haal0Yl OAHUM
KJIALIAHHAM CIUIBHUIA TOCTYII IO €KpaHy, a
TaKOX BUKOPUCTOBYIOUH BIACOKOH(PEPEHIIIT Y
dopmarti HD 1 BipTyansny nomiky. Lle
171eaTbHUAN BapiaHT AJIsl AUCTAHIIAHOTO

HaB4YaHH.

OOMIH MHUTTEBUMH ITOBIIOMICHHSIMUA

BcTranoBneHHs 3B'S13Ky 3 1HIIUMH JIFOAbMU,
OOMIHIOIOUMCH MUTTEBUMH TTOB1JOMIICHHSIMH,
1 TO3HAYalTe CBOIO MPUCYTHICTD 3a

JIOTIOMOTOX0 (DYHKITIT CTaHy.

30epiraHHs 1 CrijbHE BUKOPUCTAHHS

daiiniB

SkyDrive Pro nagae xopuctyBadam 7 I'b st
30epiraHHs 0OCOOMCTHUX JaHUX 1 MOXKITUBICTh
cunxponizaii 3 [IK abo Mac nns
aBTOHOMHOTIO IOCTYyIly. JIerko ALmThCs
JIOKYMEHTaMU 3 1HIIMMH JIOAbMH,

BukopuctoByroun Office SharePoint.
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Caiitu rpynu

CrisnbHa poOoTa Ha/l MPOEKTAMU B
HABYAJIbHUX TPYyIax 3a JIOMIOMOTOI0 CalTIiB
rpym - Ha SIKUX 3PYYHO CHLUIBHO 30epiratu Ta
BITOPSIKOBYBATH IOKyMEHTH, HOTATKH,

3apnanHs Ta Oecigu. 1o 300 modipHiX calTiB.

Office Web Apps

CTBOpEHHS Ta pearyBaHHs JOKYMEHTIB
Word, OneNote, PowerPoint i Excel B 6yb-

SIKOMY Cy4acHOMY Opay3epi.

MOO1JIBHICTH

CUHXpOHI3yBaHHS MTOBIJJOMJICHHb

CJICKTPOHHOI TIOIITH, KaJIeHAAPs 1 KOHTAKTIB;

OTpUMaHHS JIOCTYITy 110 caiTiB SharePoint;

neperyisi Ta peaaryBanns gokymentis Office

3a jonomororo Office Web Apps Gpay3zepa Ha

npuctposx mija ynpasmiaaam OC Windows
Phone, i0S i Android.

[Mporpamu mis Office i SharePoint

Hogi nonatku, po3po6sieHi CTOPOHHIMU
BUPOOHHMKAMHU 1 KIIIEHTAMHU, TIPAITIOIOThH 3
Office i1 SharePoint mst migkiroueHHs BEO-
CITy>k0 6e3mocepeIHbO 10 JOKYMEHTIB 1

CaMTIB.

AJIMIHICTpYBaHHS

[Topran agminictpyBanss Hagae IT-Bipainam
MO>KJIMBICTh BCTAHOBIIIOBATH JIETAIbHI

napameTpu KoH(Iryparlii 1ji CBOiX CITyx)0

a00 3 oHJTAH-TIOpTalTy, 200 3a 10TOMOT0K0

AdBTOMAaTHU30BaHOI'O ynpaBHiHHH 3 JOIIOMOI' OO

PowerShell koman.
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HaniitaicTh BnieBHEHICTh y JOCTYITHOCTI CBOIX CITYkO

3aBJISKH YTO1 PO PiBHI 00CTYTrOBYBAaHHSA 3

HaJaHHSIM TapaHTii 6e3mepediitHoT podoTH
poTsarom 99,9 % yvacy - HaMBUIIOTO

MTOKa3HUKA B TaTy3i.

besmneka [TepenoBi meTou 3a0e3nedeHHs OC3MEKH 3
BUKOPHUCTAHHSM I'SITU PIBHIB 3aXUCTY 1
MOTIEPEKYBATHHOTO MOHITOPHHTY

Jo1oMararOTb 3aXuCTHUTH Ballll I[aHi.

KoudinenmiitHicTh Kopnopartiist MaiikpocodT He ynTae
MOBIJJOMJICHHSI €JIEKTPOHHOI MOLITH ab0

JOKYMCHTH 3 MCTOIO HaJlaHHS PCKIIaMHU.

3aBx/11 OHOBJIEHA BEPCis He noTpiOHO muiatutu 3a OHOBJICHHS BEPCii;
BOHM BKJIIOUEHI y mignucky. I'T-Bigain moxe
HaJIAIITOBYBAaTH HOBI (DYHKIII1, PO3TOPHYTI

i kimentiB Office 365.

[linTpumka [{i1oq000Ba TenedoHHa MATPUMKA MO
BcboMy I T-niutanb. J1J1s BUpIilIEHHS MEHIII
TEPMIHOBUX MUTaHb MOXKHA BIAMPABISATU

3aIIUTH Ha 00CITYTrOBYBaHHS O€3110CepeIHbO

4yepe3 mopTaj aIMIHICTPYBaHHS.

[Mpuennanus no Microsoft Office 365 — edexTuBHE pillleHHs /15 HABYAIBHUX
3aKJIa/1iB, SIKI BUPIIIMIM CKOPUCTATUCS MIepeBaraMu XMapHUX TEXHOJIOTIH 1 YHUKHYTH
3aiiBux BuTpar Ha IT-indpacTpyktypy [25].

VY pasi Takoro mpueaHaHHs 3aBAsSKU 3acobam Microsoft Office 365 yuureni
KOPHCTYBAaTUMYThCS OHJIAHOBUMHU CEpEIOBHINAMHU [JIsl 30epiraHHs HaBYAIbHUX
MaTepianiB, 3MOXKYTh CTBOPIOBATH CaWTHU TPyMH JUIsl CIUIBHOT pOOOTH 1 MIBUIKOTO

oOMiHy 1H(}OpMAIlI€I0, OTPUMAIOTh Y CBOE PO3MOPSAIKEHHS 3aCO0U TIIaHYBaHHSI.
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VY4HI 4M KypCcaHTH TaKOX 3MOXYTh KOPUCTYBATHCS ycCiMa IepeBaraMu i€l
CITY>KOHU: BECTU BJIACHUH KayieHaap, 30epiratv JOKYMEHTH 1 300pa’keHHS B OHJIAMHI,
CHUIKYBaTUCA MIXK COOOIO.

KonTposb Ta Oe3neka. Y ciyx6i Microsoft Office 365 agminicTparop mae y
CBOEMY PO3MOPSKEHHI 0arato 3aco0iB, IO J0MOMararTh €(PEKTUBHO KepyBaTH
CJICKTPOHHUM 3B'SI3KOM Y ITKOJI1 Ta 3A1MCHIOBATH HAaJl HUM KOHTPOJIb, TAKHUX SIK:

— 3aKpUTUN (DUIBTP HABYAIBHOTO 3aKJIaqy — JO3BOJIIE OOMEXKHUTH 3B'S30K 3
JIOMEHOM,

— QubTp OpaHaMayepa Ha €THUYHIM OCHOBI — HaJla€ MOXKJIUBICTH 3arlo0IrTu
CHUIKYBaHHIO 3 JIOTIOMOTOIO €JEKTPOHHOI TMOINTH MDK JBOMAa MOMEPEAHBO
BU3HAYCHUMH 0cobamu abo rpymnamu;

— QUIBTp HENPUCTOMHUX CIIB — J03BOJISIE OJIOKYBaTH TOBIIOMIICHHS
€JIEKTPOHHOI TOIITH, SIKI MICTSTh HEMPUCTONHI CIIOBA, BKIIIOYEHI JI0 MOINEPEAHBO
CKJIaJIEHOTO CIIHCKY.

Cnyx06a Microsoft Office 365 wmicture mmpokwii HaGlp (yHKIIN 3axucTy
KOH(D1ICHIIIITHOCTI Ta HE CKaHy€ EJIEKTPOHHY MOIITYy a00 JOKYMEHTH B PEKIaMHUX
MIISX. 3aBASKU TOCTIHHOMY pE3epBHOMY KOIIOBAHHIO JIaHUX, MOKJIMBOCTSIM
aBapiMHOr0 BIJIHOBJICHHS Ta PO3TAIIOBAaHUM [0 BChOMY CBITY ILIEHTpam OOpOOKH
JIAHUX Ballll JIOKYMEHTH Ta CIIY»KOH OyayTh MOCTymHI 24 roauHu Ha 100y 1 7 JHIB Ha
txaeHs [30].

[Tnanm mu1s HaBYaNbHKX 3akiaafiB. Po3noscromkyerbes Microsoft Office 365 3a
CXEMOI0 «mporpamHe 3abe3nedeHHs + mociayru». [lpu 1mpoMy iCHYIOTH TapudHi
IUIaHW 11 MaJIoTo 1 CEepeHbOro Oi3Hecy, MIANPUEMCTB, HABUAIBHUX 3aKJIAJIB 1
YPSIIOBUX OpraHi3ailii.

Microsoft Office 365 ams ocBitu siBisie co0OI0 Habip BeO-IHCTPYMEHTIB,
MOKJIMKAHUX 3a0e3nmeyuTd e(EeKTUBHY CIIBIpAIl0 IMIKOJSIPIB ab0 CTYACHTIB 3
BuKIanadamu. 3 mpomomororo Microsoft Office 365 yci ywyacHUKHM HaBYaJIbHOTO
IIPOIIeCY MOXKYTh pa3oM IpaIfOBaTH HaJ 3aBIaHHSIMH Ta TPYNOBHUMH TPOEKTAMH B
peasbHOMY 4aci, HaJaBaTH CHUTBHHUM TOCTYI A0 CBO€T iH(OpMAIii, eperasaaTu i

penaryBaTH JOKyMeHTH y Opay3epi abo B cuctemi Office.
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Kopnopariis MaiikpocodT TpOnoHy€e sl HaBYAIBHHUX 3aKJIAJliB TPU TUTAHH
cucremu Office 365 — A2, A3 1 A4.

JI1st HaBYaJTbHHX 3aKJIajliB O€3KOIITOBHUM € TiIaH A2, 10 J1a€ 3MOTY:

— BUKOPHUCTOBYBATH €JICKTPOHHY MOIITY, KAJICHAAP 1 KOHTAKTH, PO3MIIIEHI Y
XMapi;

— BUKOPHUCTOBYBATH BJIACHE 1M'Sl IOMEHY;

— OOMIHIOBaTUCS MUTTEBUMH MOBIIOMJICHHSIMU;

— 3J1MCHIOBATH I'OJIOCOBI Ta B1JCOBUKIINKHU;

— MPOBOJIMTH OHJIAITHOB1 KOH(EpeH11i 3 3a0€3MEeUEHHAM CIIIBHOTO JOCTYITY 0
pobouoro croa;

— MeperisiiaTu 1 pearyBaru y Be0-opaysepi daitiiu Word, Excel, PowerPoint 1
OneNote;

— po3po0asATH  Ta  MATPUMYBAaTH  3arajJibHOAOCTYIHI  BeO-calTh Y
BJIACHOMY/IOMEHI.

[TigkaroueHHs HaB4aiabHOro 3akiany jgo Microsoft Office 365. Hasuambhi
3aKIagd  MOXKyTh migkmountHces g0  Microsoft Office 365 GeskomToBHO.
OOOB'A3KOBOI0 YMOBOIO € HAsIBHICTh y HABYAJIBHOTO 3aKjaay JAOMEHHOTO IMEHI B
[aTepHeTI.

Bukopucranus Microsoft Teams. Microsoft Teams — teHTp A1 KOMaHIHOT
pobotu B Office 365 Bim Microsoft, sikuil 1HTErpye KOpHCTYyBayiB, BMICT 1 3ac00M,
HEOOX1THI KOMaHIl Mg e(exTuBHImOi poOoTH. 3acTOCYHOK 00'€qHYEe Bce B
CHJILHOMY POO0OYOMY CEpPEIOBHIII, SIKE MICTUTh 4aT il Hapald, (paiio0OMiHHUK Ta
KOpropaTuBHi mnporpamu. Po3pobnenuii s cMapTdoHiIB, 10 MNPaLIOTh Ha
mwiatpopmax Android, 10S, Windows Phone 1 komm'ioTepiB 3 omepaiiifHOO
cuctemoro Windows 10 S, Windows 7 Ta Bumie abo Mac OS X 10.10 ta HoBiIE.

Microsoft Teams € KOHKypeHTOM Takux cepsiciB, sk Slack, 1 € eBomomitHUM
OoHOBJICHHSIM BiJ Microsoft Skype s 613Hecy.

[lepeBaru cTBOpeHHs caiity y ciry:x61 Microsoft Office 365:

— He MOTPiOHO MaTH CHEIlaJbHUX 3HAHb;
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— MOJXJIUBICTh BUOOPY KOJIBOPIB 1 MaKeTa 3 TOTOBUX I1a0JIOHIB;

— OHOBIICHHS 1 MyOIIKyBaHHS CaliTy MO>KHAa BUKOHYBaTH CAMOCTIITHO;

— MOXJIMBICTh BUKOPHCTOBYBATH BJIACHE IM'sl JOMEHY.

PosrisitHeMo CTBOpeHHSI MiACAMTIB JJsi calTy Tpynu. /s KOKHOro HOBOTO
o6mikoBoro 3amucy Microsoft Office 365 3 mpaBamu aaMiHicTpaTOpa aBTOMAaTHYHO
CTBOPIOEThCS caiit rpynu https:/im's_momeny.sharepoint.com (BiH € Takox
cimeiictBoM caiitiB). Hampukmnan, micis peecrpanii B Microsoft Office 365 mkomnm,
ska wMae gomeH Www.zaklad.ua, aBTOoMaTHuHO Oyae CTBOPEHO  CalT
https://zaklad.sharepoint.com. [1[o6 moTpanuTH Ha HBHOTO, MOTPIOHO Ha JOMAIIIHIN
cropiami Office 365 oGmikoBoro 3amucy ajaMiHiCTpaTopa KIAHYTH ITOCHJIAHHS
«Caut rpynmy. [licns mporo agmMiHicTpaTOp MOXE CTBOPIOBATH 1HII CalWTH TPYII, SIK1
CTaHyTh NIAPO3AUIaMU TOJIOBHOrO caiTy. JlocTynm OO0 TOJOBHOrO CalTy Ipynu 1
M1JICaiTIB MOKHA HaJAIITYBaTH JIJIsl BCIX KOPUCTYBauiB y4OOBOTr0 3aKjiaay abo JIHIIe
JUISL OKPEMUX 3 HUX.

Posrisitnemo piBHI goctynmy g0 caidty rpynu. OpHa 3 OCHOBHHMX I€peBar
BUKOPUCTAHHS CAWTIB TPYIl MOJSATa€ y TOMY, IO JIJISi BCIX KOPUCTYBayiB Ta TPym
MO>KHA HaJIAIITOBYBATHU BIJMOBIIHI PIBHI JOCTymy A0 iHpopmarlii. 3a yMOBUYAHHAM
KOPUCTYyBa4yaM JOCTYII J0 caiTiB SharePoint y misax Oe3neku He HATaeThCsl.

Binpa3y micinsi CTBOpEHHS CalTy rpylnu AOCTYNl JO HBOTO MAaTHMeE JIMILE
KOpUCTYBau — aJMIHICTpaTop, 1 caMe BIH Ma€ HaJaTH JOCTYH JI0 CalTy IHIIUM
KOpHCTyBa4aM, ISl SIKMX MPU3HAYCHO MOJaHUN Tam BMicT. Hampukian, skmo Ha
caitTi € po3ainu [ BunteniB 1 s yuHiB, TO BUUTEN MOXKYTh MaTH JOCTYT 10 000X
3 HUX, a YYHI — Juiie 10 po3auty st yuHiB.

VY 6paysepi Microsoft Edge mepeiinite Ha cropinky https://login.microsoft-
online.com i yBiiiaiTe y cucremy mijg cBoim oOmikoBum 3amucom Office 365.
Knaunite nocunanns Caiit rpynu. Buxonaitte xomanay Hii caiity>Ilapamerpu
caiity>/lo3Bonu caifty 1 3aaiiTe mpaBa JOCTYIy 10 CauTy.

KopuctyBaui caiiTy rpynu OTpuMyOTh MOXKJIUBICTb:

— CIILJTFHO TIPAIFOBATH HAJl JOKYMEHTaMU;

— BUKOPHUCTOBYBAaTH KAJICHIAP;
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— BIJICTEXKYBaTH 3aBIaHHS;

— OpaTu y4acTh B 0OTOBOPCHHSIX.

Koxuuit kopuctyBau 1oMeHy y400BOTO 3aKJIay Ma€ 3MOTY, KJIAIHYBILU CBOE
npi3BUIIE B MPaBOMYy BEPXHBOMY KyTi €KpaHa 1 BuOpaBImIuM KomaHay Miil caiir,
CTBOPUTU BIIACHUW CaWT 1 HAJAIITyBaTU CHUIBHUNA JOCTYI JO HBOTO JUISl 1HIIMX
KOpPHCTYBauiB.

Kpim TOro, Takuii KOpucTyBad MO>KE€ CTBOPUTH BJIACHUHN OJIOT 1 BECTH HOTO.
brorn Mo)XHa BHUKOPUCTOBYBAaTH SK CaWTH Tpyl, CaWTH HOBUH, KYpHaIH,
IIOJICHHUKHU. 3a3BU4Yail  OJOrM MICTSTh PEryJisipHI  KOPOTKI — 3alHCH, SIKI
B1JIOOPaXKatOThCsl Y 3BOPOTHOMY XPOHOJIOTIYHOMY MOPSAKY (CIIOYaTKy BiABITyBad
0auuTh MOBIJOMJICHHS, 110 HAAIMIILIN OCTaHHIMH). BIlorM CHpUsIOTH CHUIKYBaHHIO
MDK BiJIBIlyBayaMu CalTy, OCKUIBKH T1 MalOTh MOKJIUBICTh 3aJIMIIATA KOMEHTapi 110
HOB1IOMJIEHbD.

Kirouosi nepesaru Microsoft Office 365:
— JIOCTYTI J10 €J1EKTPOHHOI MOIITH, TOKYMEHTIB, KaJleHaps, KOHTAKTIB 3 PI3HUX

[1K ta MOO1IbHUX TENE(OHIB;

— MMpOCTa B3a€EMOJISl 3 Kojeramu Ta Oi3HEC-TIapTHEpaMH 3 BUCOKUM pPIBHEM
1HpopMmarliiiHoi 6e3nexy;

— (iHaHCOBO rapaHToBaHa CTaOUTbHICTh POOOTH MPOTsAToM 99,9% yacy;

— JIOCTYIIHI PIIIEHHS, TaKl fK MIATPUMKAa KOPUCTYBayiB, MOPTAJIH, CAWUTH,
MUTTEBUN OOMIH TMOBIAOMJICHHSIMU, BeO-KOH(EpeHIlii, eJeKTpOHHAa Ta TOJOCOBa
TOIIITA;

— I[IHOBI PIMICHHS BIAMOBIAHO JO IMOTOYHUX BHMOT, IO J03BOJISIE€ OpraHizamii
e(eKTUBHO IJIAaHYBaTH BUTPATH Ta OyTH THYYKOIO y pa3i 3MiHU O13HEC-MOTpeo.

OTxe, HEeMae CYMHIBIB B TOMY, II0 XMapHI CEPBICH CTald IYy>K€ BAKIUBUM
IHCTPYMEHTOM MJII OCBITHBO-1H(OPMAIIHHOTO CepeloBUIlA 3aKJIaliB OCBITH. BoHu
M1BUIIYIOTh €(PEKTUBHICTH OCBITHBROTO MPOIECY 1 CHPUSIIOTH TOMY, III0 HaBYAHHS
CTa€ JAOCTYNHUM 24 rouHU HA A00Y, B OyAb-SIKUIl JE€Hb THXHS 3 JOTIOMOT0I0 Oyab-
SAKHUX IPUCTPOIB.

BpaxoBytoun MoTOYHY €KOHOMIYHY CUTYyalio, 6a3zoBuil nmaker Office 365 mis
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OCBITH HaJa€Thcs 0e3KomTOBHO. OCBITSHU OTPUMYIOTHh O€3MeyYHe, THYYKe PIIIeHHS,
SIK€ JI03BOJIUTh TOTYBAaTH KypcaHTIB (200 CTYJICHTIB) O MaiOyTHHOTO, 1 B TOM K€ yac
BUPIIIYBaTH 3aBJJaHHS CHOTOJICHHSI.

Taxkum 9uHOM, OYyJIO PO3TISHYTO Ta MPOAHATI30BAHO METOJ aHAJI3ZY i€papXii
SK OJIMH 13 METO/IIB BUOOPY aJbTEpHATHB BHOOPY XMApHOTO CEPBICY, 3BAKUBIIH BCl
IUTIOCK Ta MIHYCH JaHOTO MeTody, Oyio oOpaHO came Iied METoN IJisi BHOOPY
HaNHOUIBII ONTUMAIBHOTO XMAapHOTO CEepBICY. 3aCTOCYBABIIIM METO]I aHAJIIZY l€epapXiid
13 M’ATH albTepHATUB OyJI0 00paHO HAMOLIBII ONTUMATBHUNA XMapHHUM CepBic IS
BIIPOBaKeHHS B 1HQopMauiiiny cuctemy @OIIBH3 “BKCC”, 3a pesynbraTamu

po3paxyHkiB 0ys10 oopano MS Office 365.

3.2. IlporpamHua peanizalisi aITOPUTMIB 1 IPOLIEAYP

Po3pob6ka minan-rpadika podotu. CkiaajaHHs IUIaHy MPOEKTY TOJISITA€ B OMHUCI
3aBJIaHb MPOEKTY, JOCTYIHUX PECYpCIiB Ta BU3HAYECHHI B3a€MO3B'SI3KIB MK HUMH 3
JIOTIOMOTOFO TIPU3HAYCHbD.

[InanyBaHHS TIOYMHAETHCS 3 BHU3HAUCHHS TIPOEKTY, TOOTO OMHUCY HOTO
KIIFOUOBUX XapakTepucTuk. [loTiM CKIageMo CHHCOK eTamiB, a TaKOX CIHCOK
HEOOXITHUX JJIA X BUKOHAHHS pecypciB. HapemTi, 311iCHIOETHCS PO3NOALT PECYPCIB
3a eTanamu (IIPU3HAYEHHS), TICIS YOTO MPOEKT ONTUMI3YETHCS, SKIIO TPUBATICTH
(ab0 Gro/1KET) BUSBIISIETHCS OUIBIIE OYIKYBAHOI.

[lepmyM 3aBIaHHAM IUIAHYBAaHHA € CKJIAJaHHS TMEPENiKy OCHOBHUX €TamiB 1
BU/IIB pOOIT, K1 TOBUHHI OyTH BUKOHAHI B XO1 pO3POOKHU MPOEKTY.

3rinHo crarTi  «IHbopmariiiHa TexHosoris. Ilporecu >KUTTEBOTO LMK
IpOrpaMHUX 3ac00iB» BIPOBAKECHHS 1HGOPMAIIHHUX TEXHOJIOTIA MOXE BKJIIOYATH

Taki etanu (puc. 3.2.1).
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1. I[TinroroBKa mporiecy

e
1 2. AHaJi3 BUMOT 110 Po0otH, noB'sg3aH1 3 CHCTEMOIO 11. Kamidikariiui :
: CUCTEMH BUIIPOOYBaHHS cUCcTeMH| |
I 3. HpoeKTyI:}aHHSI 10. Cxinananus 1
Lo CUCTEMHOI apXiTeKTypH CUCTEMHU - _
~-__ ———___
5__~~~ ———___
-_~~~~ ="
_——_ -
4. AHai3 BUMOT JI0 Po6oTn, moB's13aHi 3 mporpaMHAME 3acO0aMu 9. Kpanigikariiizi
MpOrpaMHuX 3aco0iB BUTIPOOYBaHHS
MpOrpaMHUX 3ac00iB
5. IIpoexTyBaHHs 8. CknamaHHs
MIpOrpaMHOi IIPOrpaMHUX 3aC00iB
apxiTeKTypu

6. TexHIYHE TPOEKTYBAHHS
MPOrpaMHUX 3ac00iB

7. IIporpamyBaHHs Ta
TCCTYBAaHHA IIPOrpaMHUX
3ac00iB

Pucynok 3.2.1 — ETanu BrpoBa>KeHHs 1HPOPMaILIMHUX TEXHOJIOT1H

YV rtabmumi 3.2.1 HaBeAEHO XapaKTePUCTHKY BKa3aHUX BHIIE €TalliB
BIIPOBAHKCHHS 1HOPMAIIITHIX TEXHOJIOT1H.
Tabmuusg 3.2.1 — XapakTepucTuka eTariB Npy BIPOBaHKEHH1 1H(OpMaIiiHUX

TEXHOJIOT1H

No

Eran Ovukmi
eTary YHKIL

. AHarni3 00acTti 3aCToCyBaHHs cucteMu. Bumoru
AHai3 BUMOT 110

1 CHCTEMI MOBUHHI OXOIUTIOBATU: (PYHKIIT 1 MOXKIIMBOCTI CUCTEMU;
KOMEDPIIiifHI Ta OpraHi3alliiiHi BUMOTH 1 T.II.
BusnaueHHs 3arajabHOI apXiTEKTYPH CHCTEMH,
IIpoexTyBanns cuc- . :
2 3a0€3IeUeHHsI PO3MOJILTY BUMOT JIO CHCTEMHU MIXK

TEMHO1 apXITeKTYpHU , .
00'eKTaMM apXITEKTYPH.

Po3poOka apxiTeKTypHu IpOorpaMHOro 00'exra Ta
€CKI3HUX MPOEKTIB 1) 30BHINIHIX 1HTep(DeiciB; 2) 6aszu
nanux. Po3poOka momnepenHix Bepciii JOKyMeHTaIlii
KOPHUCTYBaua.

IIpoexTyBanHs Mpo-
3 |rpamHOi
apXITEKTYpHU
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ITponopxenus tadaui 3.2.1

TexHiuHe MPOEKTH
dopMyBaHHS
IpOorpaMHMX 3aC001B

Posmozin TexHIYHUX BUMOT 10 KOMITOHEHTIB
IPOrPaMHOTr0 00'€KTa MI>K TPOrPAMHUMU MOJTYJISIMU.
Po3po6ka TexHiyHUX MPOEKTIB 1) iHTEpdEiiciB
nporpaMMHoro o6'ekra; 2) 6a3u ganux. Po3pooka
BUMOT HHUM J10 BUIIPOOYBaHb 1 MPOrpaMu BUNIPOOYBaHb.

[IporpamyBaHHs 1

Po3pobka: 1) KO)KHOTO TPOrpaMHOTO MOJTYJIS 1 0a3u

IpOrpaMHMX 3aC001B

TEeCTYBaHHS
JAHHUX; 2) IpOLEeIypH TeCTyBaHHA. TecTyBaHHs
TPOTPAMMHBIX KOKEHOTO IMPOrpaMHOro MOAVJIA 1 0a3u JaHUX
3aco01B porp Y ’
301p mporpaMHUX MOAVJIIIB 1 KOMIIOHEHT Ta TECTYBAHHS
Cxknananas p TIporp Y y

iX SIK IPOAYKTY, pO3pOOJIEHOTO Y BiIMOBIAHOCTI 3
IUIAHOM CKJIaJIaHHSI.

KBanigikamiitai
BUNPOOYBaHHS
MpOTrpaMHUX 3aC001B

KBamidikarriitni BuripoOyBaHHs (TECTyBaHHS) Ha
BIIMOBIHICTH KBaI(PpiKAIIHHUM BUMOTaM 10
porpamMHoOro 00'ekra. Y TOUHEHHS IOKyMEHTaIlli
KopuctyBaua. [IpoBeieHHs ayIMTOPCHKOI MEPEBIPKHU.

CKHaI[aHHH CHUCTCMH

30upaHHsI KOMIIOHEHTIB B €JUHY CUCTEMY Pa3oM 3
00'ekTa-MU TEXHIYHOI KOHPITyparllii, pyYHUMHU
onepauisMH 1 3 IHIIMMHU cucTeMaMu. BunpoOyBaHHs
€MHO1 CUCTEMH.

BBeneHus B airo
MpOTpaMHUX 3aC001B

Po3po0sieHHs m1aHy 1Mo BBEIEHHIO B I1K0 IPOTPaMHOTO
MPOAYKTY B CEPEIOBUIIII eKCcIuTyaTallii. BBeaeHHs B
JI10 IPOTPAMHOTO IPOIYKTY Y BIJIITOBITHOCTI 3
IIJIAHOM.

Jpyrum 3aBIaHHSIM IUIAHYBaHHS € OI[IHKAa TPYAOMICTKOCTI €TamiB 1 BH/IIB

pOOIT, OI[IHIOBAHUX €KCIIEPTHUM IUISIXOM Y JIFOAUHO-AHAX. OJIUH 13 cC1IOCOOIB OIIHKH

3arajbHOI TPYAOMICTKOCTI pO3p0OKH HaBe[eHO B Ta0uIl 3.2.2




Tabmuns 3.2.2 — Omidka 3arajJbHOi TPYAOMICTKOCTI

107

OuikyBaHe 3HAYCHHS

Ne | MinimanbHO MOXIHMBa | MakCHMaibHO MOXKITMBA TPYJAOMICTKOCTI

eTamy | TPYAOMICTKICTB (tmin) TPYAOMICTKICTD (tmax) 3t +2t
8

1 2 4 2,80

2 3 5 3,80

3 3 6 4,20

4 5 6 5,40

5 30 40 34,00

6 4 8 5,60

7 3 5 3,80

8 4 7 5,20

9 2 4 2,80
Pa3zom 57 85 67,6

Tperim 3aBIaHHAM IUIAaHYBaHHA € CKJafaHHs rpadika poOIT 3 ypaxyBaHHAM

NpU3HAYeHHs1 pecypciB. MoxHa BHUKOPHCTOBYBATH Pi3HI Tpadiku: JHUHINHUM,

MepeXeBUH rpadiky 1 oneporpaMmy.

Omneporpama 1okasye 3alHATICT, BUKOHABIIIB y nHsIX. Ha puc. 3.2.2 HaBeneHo

OIEPOTPAMH.

st moOynoBu JiHIHOTO ab60 MepexeBoro rpadikiB MOKHa BHUKOPHCTOBY-

Batu nporpamy Microsoft Project. Jlanimroxxok BizyanizyeTbcsi B jgiarpami [ aHTa.

[Tpuxman miniifHOTO Tpadika HaBeAeHO Ha puc. 3.2.2.
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e KepiBHuk [Iporec [Iporpamict
eTarmy
1 BB (2,8 nus)
2 BB (1,8 nus) / C (2 nus)
3 D BB (4,2 nus)
4 BB (2,4 nus) / C (3 gus)
3) H BB (34 nus)
6 I BB (5,6 ans)
7 l BB (3,8 nus)
8 / BB (5,2 nns)
9 BB (0,8 xHs) e - C (2 nn)

Pucynok 3.2.2 — Oneporpama 3aiiHATOCT] BUKOHABI[IB

YmoBHI to3HaueHHS: BB - BigmoBigansHui BHKOHABEIb; C - CIIIBBUKOHABEIID;

<+—— —  q@epeaada yIrpaBIiHHS 1 BIIMOBIAAIBHOCTI;
DR — chiibHa poOOTa B SKOCTI CITIBBUKOHABIIS.
Microsoft Project — cuctema ympaBIiHHS THPOEKTaMH, PO3poOJICHA

koprnopattiero  Microsoft. Microsoft Project crTBOpenuit, mo0 gOMOMOITH
MEHEIPKEpOB1 TMPOEKTY B PO3pOOIN IUIaHIB, PO3MOIIII PECYpPCIB 3a 3aBJaHHSIMH,
BIJICTeXKYBaHHI TIporpecy 1 aHamizi o6csriB pooOiT. Microsoft Project cTBOproe
PO3KIIAM KPUTHYHOTO NUIAXY. Po3kianu MOXyTh OyTH CKJIaJeH1 3 ypaxyBaHHSIM
BUKOPUCTOBYBaHUX pecypciB. [iarpama ['aHTa mpoekTy BOPOBAIKEHHS ‘“XMapHUX
texHosorii B IC ®IIBH3 BKCC naBeneno B nogaTtky A.

[IpoTsiroM TpPO€EKTy HEOOXITHO aHaNI3yBaTH MEPBUHHI MPOEKTHI daHl s
OTpPUMaHHS yCepeAHEHOI, arperoBaHoi i1HQopMarllii Ta BHUSBJICHHS TEHJICHIII.
Microsoft Project MICTUTBh BeNMKY KUIBKICTb METPHUK IO PI3HOMaHITHUM acIleKTaM
X0y TpoekTy. ['padiuHi IHAMKATOPHU JAOMOMOTalOThb IIBUIKO 1 HAOYHO MOIEPEIUTH
PO BUHUKHEHHSI BiIXWiIeHb. [lonanus iHdopmariii Moxe OyTH TOBUIBHO 3TPyNOBaHEe

Bin(pibTpOoBaHe 1 BimcoproBane. OTpuMaHi JaHI MOXHA PO3APYKYBATH y BUTIISII
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HAOYHUX 3BITIB Ta mojaTu KepiBHUUTBY. DyHkuis «HaouHi 3BITH» BUKOPHCTOBYE
Microsoft Office Excel 1 Microsoft Office Visio nmns renepariii 6araToBUMIpHUX
3BeJICHUX TaONuIh, miarpam, TrpadikiB i CXeM, 3aCHOBaHHMX Ha JaHuUX Microsoft
Project.

[Ticnss TOro K MPOEKT TOYaB BUKOHYBATUCA, KEPIBHUK MAa€ MOXKIIUBICTD
NepersiiaTy 3BITH Tpo Xif npoekTy. MS Project micTuTh Halip rOTOBUX 3BITIB, SKI
MO>KHa BUKOPUCTOBYBATH Y LIUX BUIIAJKaX, 1 MIPOIMOHYE MOKJIMBOCTI IO CTBOPEHHIO
BJIACHHMX 3BITIB. 3BEJACHMI 3BIT MPO BUTPATH PECYpPIB Ta 3BIT MPO PyX T'POIIOBUX
KOIIITIB HaBeJIeHO y nojaTky b Ta nomatky B BiamoBigHO.

3BITH 3pYYHO BUKOPHUCTOBYBATHU KEPIBHUKY MPOEKTY, OCKUIBKH 3 JOIIOMOTOIO
JeSKUX 3 HUX MOXKHA OTPUMATH JaHi, SIKI HEMOXKJIMBO TEPETISTHYTH B YSIBICHHSX.
Hanpukian, 3 100OMOTo0 OJHOTO 31 3BITIB MOXKHA OTPUMATH TAOJIMIIO 3 OMUCOM
KaJIeHJaps MPOEKTY 1 BCIMa JHSAMU 3 OCOOJIMBUM PEKUMOM POOOTH.

Haiinpocrimmid ctaTucTUuHUM 3BIT, Project Statistics (CTaTuCTUKa TPOEKTY),
BUKJIMKAETHCS 32 JOMOMOTOI KHOMKH Statistics (CtaTUCTHKa) 3 J1aJIOTOBOTO BIKHA
BiZJOMOCTEH PO MPOEKT abo 3 maHeni inctpymenTiB Tracking (Bimcrexxenns).

BikHO cTatucTuku mpoekTy (puc. 3.2.3) MofiieHe Ha Bl YaCTUHU. Y BEpXHiH
YacTHHI BIIOOpakaeThcs TAOMUIS 3 JAaHUMH TPO JaTH TOYATKy 1 3aKIHUYCHHS
IPOEKTY. Y TEPIIOMY PAIKY BiIOOpaXaroThCS MaTH 3a TOTOYHHUM IUIAHOM, Y
JIPYroMy psiAKy - 3a 0a30BUM IIJIAHOM, Y TPeTidl - ¢gakTuyHi gaTu. B ocranHbOMY

pPAAKY BIOOpaXaeThCs BIAXUICHHS (PaKTUYHUX JAHUX BIJ JaHUX 0A30BOTO IUIaHYy.
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- =
CTaTHCTHEA NpoEKTa &J
MovaToK JakiH4eHsa
TenepiwHe Cp 08.05.2024 M 09.08.2024
bazoee HO HA
PaKTHYHE HO HA
BlAXHAEHHA Oa Oa
TpHeasicTh PecypcomicTiicTe BHTpaTH

Tenepiwni 67,60 540,8r 9 299, 20
bazoel Op? or 0,00
PaKTHYHI ]} or 0,00%
JasHwok 07,60 540.8r 9 299 202
BlacoTok 3aeeplueHHs
TpreaAlcTs: 0% PecypcomicTddcTs: %%

L

Pucynok 3.2.3 — CraTtucTrka mpoexTa

B HMKHIA 4YacTHHI BIKHA 3HAXOIUTHCI TAOJNHUI 31 3BEIECHUMHU JAaHUMH IO
TPHUBAJIOCTI, TPYyA03aTpaTaMy 1 BUTpaTaMH Ha MPOEKT, 3TPYMIOBAHUMH MO KOJOHKAX.
VY BepXHbOMY pAIKY TaONUIll BiIoOpa)karoThCa JaHl MOTOYHOTO IUIaHY, B JIPYroMy
pAAaKy - AaHi 0a30BOro IUlaHy, B TpeTid - (pakTU4HI, a B 4YETBEPTIA — Ti, WIO
sanmamuncs. [ling Tabnuiero BUBOAATHCS BIIOMOCTI PO BIJICOTOK 3aBEpIICHHS
MIPOEKTY 3a TPUBAJICTIO Ta 3a TPY103aTpaTaMu (PecypCOMICTKICTIO).

OTxe, 3riIHO CTATUCTHKHU JJAHHOTO MPOEKTY MOKHA MOOAYUTH, 110 TPUBAIICTh
MPOEKTY CTAHOBUTH MPUOIU3HO 68 mHIB a00 541 roauHy, a BapTICTh BCHOTO MPOEKTY
oO01ierbes 61u3bko 9300 rpuBeHb.

Takum unHOM, OYyJI0 pO3pobJieHO TuTaH Ta rpadik poOIT MO BIPOBAIKEHHIO
NPOEKTY 3a JOMOMOIOI0 IporpamMu ympasiiHHg npoexktamu MS Project, ckiazeHo
NEepeiK eTamiB 1 BUAIB pOOIT MpU BOPOBAKEHHI I1HPOPMALIMHUX TEXHOJIOTIMH,
BUKOHAHO OIIIHKY TPYJIOMICTKOCTI €TamiB 1 BUIIB POOIT, OIIHIOBAHUX EKCIEPTHUM
HUIXOM Y JIIOAUHO-IHSX, PO3POOJIEHO ONeporpamy 3ailHATOCTI BUKOHABIIIB MTPOEKTY
Ta HaBEACHO 3BITH IMPO BUTPATH PECYpPCIB Ta PyX TIPOIIOBHX KOIITIB, a TaKOX
MOKa3aHO CTAaTHUCTHKY MPOEKTY 3TITHO SKOi BUAHO, IO TPHUBAIICTh MPOEKTY
CTAaHOBUThH MpuONM3HO 68 nHIB abo 541 roauHy, a BapTICTh BCHOTO MPOEKTY

o0iiinerbes 61m3bko 9300 rpuBeHb.
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3.3. [ExkonHomiuHuii aHami3 pe3yNbTaTiB Ta PO3PAXyHOK  BEIMYUHU
€KOHOMIYHOTO e(PEeKTy BiJl BIPOBAKEHHS “XMapHUX  TEXHOJIOT1H B iH(OpMaIIHUX

cuctem OIIBH?3

[IpoBenemo oImiHKY €(heKTUBHOCTI 1HBECTHUIIM B 1H(OpMaIiiiHI TEXHOJIOTII.
Jlyis yXBaJIeHHs pIIIEHHS PO BIPOBAHKEHHS 1H(GOPMAIIHHUX TEXHOJIOTIN B KOJIEIXKI
HEOOX1THO MpoaHaji3yBaTH MPOEKT HA BIJAMOBIIHICTh BCTAHOBJICHUM yMoBaM. Jlis
IIOTO HEOOX1JHA METOIUKA, IO T03BOJISIE€ TIPOBECTH MOAIOHMI aHATI3.

ITpu opranizauii inBecTUlii B [T NOBHMHHI BUKOHYBAaTUCS HACTYIHI IPABUIIA:

— pIIIEHHS MNP0 IHBECTHLIT B I1HQOPMALIHI TEXHOJOTIl YXBAIIOKOTHCA
BUXOJISIYU 3 MIpKYBaHb ()1HAHCOBOT BUTOJIN;

— po3BuTok IT moBHHEH 3AiiiCHIOBATUCS B TICHOMY 3B’43Ky 3 MOTpeOaMu B
obJacTi oprasizailii HaB4aJIbHOTO IIPOIIECY;

— BIAJT 1H(QOpMALITHUX TEXHOJIOTIH MOBHHEH J00pe pO3yMITH MOTPeOu
HAaBYAJIBHOIO TMpPOIECY, a HaBYAJIbHI MIAPO3AUIM - pealbHl MOXJIMBOCTI
1H(}OpMAIIHHUX TEXHOJIOTIH.

JIns omiHKM 1HBECTHIIN B iH(OpPMAILIHI TEXHOJIOT1T KOJISJXKY BaXKJIMBO 3HATH
YUHHUKH YCHIXy 1 YMHHUKHA PU3MKY TaKUX MPOEKTIB, BAXKIMBO CHIBBIJIHOCUTH
BUTpATH Ha 1HGOPMAIIIIHY CHUCTEMY 1 OJIepXaHi repeBaru 3 Norisay (iHaHCOBUX 1
OpraHi3alliiHUX MepCHeKTUB. PiBeHb TakWX 3HaHb 3a0€3MeunuTh €(QEeKTUBHICTh
BKJIaJIEHb B 1H(OpPMaLIiifHi TEXHOJIOTII.

Posrnssaemo meToan Ha 0cHOBI (hiIHAHCOBUX MOKa3HUKIB, Takl gK: Total Cost of
Ownership (TCO) — omiHka CyKymHOI BapTOCTI BOJIOAIHHA 1H(pOpMaLIiHUMU
cucremamu, Return on Investment (ROI) - orinka moBepHEeHHs IHBECTHIIIH.

3aranpHa BapTicTh BosoAiHHSA [T (TCO) € omHUM 3 HaBaXKJIMBIIIUX KPUTEPIiB
Opyu  po3risiAl  MaOyTHIX  TMPOEKTIB, OCKUIBKM BHU3HAYa€ I1X EKOHOMIYHY
OOTPYHTOBaHICTh. AJle TIPH BCii CBOi KOPUCHOCTI JaHa METOJIUKA HE MOXKE CITY>KUTU
KPUTEPIEM OILIIHKKA €(PEKTUBHOCTI 1HPOPMALIMHUX TEXHOJIOT1M, TOMY IO MICTHUTb
1H(pOpMaLIiIO MTPO BUTPATH, IO SIBJIsIE COO0I0 TUIBKM OAHY YacTUHY. [HIIY yacTuHY -

BUTOAY 3 JaHOI'O IMOKA3HHUKA OTPUMATHU HC MPCACTABIAECTHCA MOKINBUM [5]



112

B ocnoBy moneni TCO nmoknazaeHi ABI kareropii BUTpaT: mpsimi (OrOKeTH1),
HeTpsMI.

[Tpsimi BUTpaTH BIACTHUBI HACTYIHUM KaTeTOpisM BIIAUTIB (1 3A1HCHIOIOTHCA 32
paxyHok ix OromkeriB): [T - BigALT KONEIXKy, BIAMOBIAAJBHUN 3a PO3BUTOK 1
niaTpuMky [C koseKy, JTOKaJIbHOI Mepexi 1 T.A. (BepXHId KOPIIOPATUBHUM PIBEHB);
rpynu mo miarpumii i1 po3Butky IT; okpemi rpynu axiBiiB, mo 3a0e3MevyyroTh
Crieliaii3oBaHi BUU TOCITYT, HAITPUKJIIAJI TTOCIYT 3B'A3KY 1 Iepeaadl JaHuX.

[Tpsimi BUTpaTH BKIIOYAIOTH: KaliTajdbHI BUTPATH - amapaTHe 1 MporpaMHe
3a0e3neueHHss (A3 1 [13); Butparu Ha ynpaBmiHHA IT; BUTpathm Ha TeXHIYHY
nintpumky A3 1 [13; Butpatu Ha po3poOky npukiagHoro I[13 BracHuMu cuiiamu,
BUTpATH Ha ayTCOPTHHT; BUTPATH HA BIAPAIKCHHS, BUTPATH HA TMOCIYTH 3B'SI3KY;
IHII TPYTIH BUTPAT.

[To nux rpynax npsiMux BUTpaT BU3HauaroTh ckianoBl TCO. Hanpuknaa, npu
BU3HAUCHHI KamiTaJbHUX BUTPAT Ha YCTaTKyBaHHS BUTPATH TOBHHHI BKIIOYATH:
BUTpATH Ha MPUAOAHHS HOBOTO YCTAaTKyBaHHS 1 MOTro 3aMiHy; KOIITH, BUPYUYEHI BiJ
npoAaxky abo mepemayi yCTaTKyBaHHS, aMOPTH3AIlil0 YCTaTKyBaHHs, BUTpAaTH Ha
MEpeXeBe YCTaTKyBaHHsS 1 3'€HaHHS; BUTpATH Ha MNOpuAOaHHS nepudepiiHuX
MPUCTPOIB; BUTpATH Ha MPHUAOAHHSA JOAATKOBOI ONMEPATHBHOI Mam'sTi; BUTPATH Ha
JIOJIaTKOB1 JMCKOBI MPHUCTPOI (BPaXOBYETHCS aMOpPTHU3Alllsl YCTaTKyBaHHs); BUTPATH
Ha 3aMiHY yCTaTKyBaHHS; 1HIIIl BUTPATH IO YCTAaTKyBaHHIO.

Burtpatu no ycraTKkyBaHHIO — HaWmpocTima rpyna aias po3paxyHkiB TCO.

AHANOTIYHO PO3IIAJAIOTECS 1 1HUIL TPyNu NOpSIMUX BUTpaT (TIporpamHe
3a0e3MeUeHHs], TeXHIYHA MIATPUMKA, YIIPABIIHHA 1 T. 1.). Haltonbur Tpy1oMiCTKY 1J1s
PO3paxyHKIB TpyIy CKIaJarOTh BUTpaTH Ha ympaBiiHHSA. Croaw BXOISATh 30KpeMa
BUTPATH HAa TMPOEKTYBAHHS, YIPABIIHHSA TMPOEKTaMH, aJMIHICTPYBaHHS MEPEXK,
MO/I0JIaHHS HAA3BUYAWHUX CUTYyalliid, HACTPOWKH CUCTEM 1 MIJCUCTEM.

Hemnpsimi BUTpaTu 3HaxonsATbesl 3a paMkamu OromxeriB Ha IT, mporte BoHHU
MOXXYTh BHUKOHYBAaTH ICTOTHY pOJb B OIlIHIIl pillleHHS 3a MpoekTaMu. [Ipu mpomy
nepima ix rpyna “Hempane3faTHICTh CUCTEMU~  MOXe OyTh posrisHyTa 3

BUKOPUCTAHHSAM METOJy BHU3HAY€HHsS BHUpOOHWYMX BTpar. Jlpyra rpyna
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“HENpPOAYKTHUBHI 3yCWJUISl KIHIIEBOIO KOpHCTyBaya’, TOB's3aHa 3 1H(QOpMAIiTHUMH
TEXHOJIOT1SIMU, BU3HAYAETHCS 32 JIOTIOMOTOI0 CTATUCTUYHUX JOCTiKeHb.  Ha

JAHOMY €Tali HEMOXKJIMBO BHU3HAYUTH BUIIEC HaBEJIEHI BUTPATH, TOMY HENpsMi
BUTpaTu OyAyTh JOPIBHIOBATH HYJIO. TakKUM YWHOM CYKYIIHA BapTicTh BOJOMIHHS IT

BU3HAYAETHCS 32 (OPMYJIOLO:

TCOZI A +i A (331)
ne, I1s - mpsiMi BUTpATH;
Heg - nenpsimi BUTpaTHu.
[Ipu upomy:

Ta=Tau+l p+T 4, (3.3.2)

ne, I1el - xamiTajibHI BUTpaTH,;
1182 - Butpatu Ha ynpasiiHHs [T Ha pik;

1183 - BuTpatu Ha TexHIYHY miaTpumMKy A3 1 [13 Ha pik .

Jam po3paxyemMo BapTiCTh MOPSIMUX BUTpaT, Je, KaliTalbHI BUTpaTH
nopiBHIOIOTH 9300 rpuBeHb, MO0 MOXKHA MOOAYUTH TOTJISIHYBIIM Ha CTATUCTHUKY
BIIPOBAKEHHS MPOEKTY (puc. 3.2.3), BUTpATH HA yIpaBiiHHSA, LI€ 3apoOiTHA miaTa
CUCTEMHOTO aJMIHICTpaTOpa MOMHOKEHA Ha KUIbKICTh MICSIIIB, BUTPATU HA TEXHIYHY
nintpumky A3 1 113, me 3apoOiTHa mjuaTa MPOrpamicTiB Ta PEMOHTYBAJIbHHKIB
MOMHO’K€HA Ha KUIBKICTh MicALiB. Po3paxyemMo BapTiCTh NPSMUX BUTPAT:

[, =9300+(3500*12) + (2600*3+1200*2) =173700 (2pH.)

OTxe, BapTICTh MPSMUX BUTpAT CTAaHOBUTH 173700 rpuBeHb.

Taxkum YMHOM, 3HAIOUW BAPTICTh MPSAMHUX Ta HEMPSAMHUX BUTpAT moka3zHuK TCO
Oy/Iie CTaHOBUTH:

TCO =173700+0=173700 (2pH.)

Jlanuii miaxia KOPUCHUM 1 HEOOXITHUMN SK y MPOIIEC] TUIAaHYBAaHHS 1HBECTHIIIH,

Tak 1 Ha eTari excruryaraiii [C 1t mepeBipKy BIAMOBIIHOCTI PO3PaxXyHKIB PeaIbHUM

nokasHukam. | 3HoBy, po3paxyHok TCO € HeoOX1HOIO, alle HEOCTAaTHHOI YMOBOIO.

[To-mepiie, KoaemKy BapTO OUTBIN PETEIHHO MIAXOAUTH 0 aHAII3Yy ¥ pO3paxyBaHHIO
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Butpatr Ha IT. Ilo-gpyre, moTpiOHe OuTbIN raMOOKEe PO3YMIHHA BUTpAT, a came iX
JWHAMIKY ¥ MOBOJIKEHHS B MPUB'A3IIl A0 BUAIB AisUIbHOCTI. [lo-Tpete, kepyBanHs 1T
TITBKHM JIMIIIE Ha OCHOBI KEpPYBaHHS BUTpaTaMH MOXKE TPHU3BECTH 10 HETaTUBHUX
HacHiakiB B mioMy. CkopodenHst BuTpat Ha IT y mepiog pocTy i OCBOEHHS HOBUX
BUJIIB JiSTTLHOCTI CKOPIIII€ HAIIKOAUTh, YMM MOCIPUSE JOCITHEHHIO [UX IIICH.

Mogens TCO npuHIIMIOBO BiIPi3HAETHCS 3a MPUPOJOIO BiJ 1HIIUX, OCKIIBKU
MPUITyCKa€e BU3HAYCHHS BUTPAT, AK€ MOXIMBO 3JIMCHUTHU SIK Ha eTarl IJIaHyBaHHS,
TakK 1 Ha eTarl OI[iHKK (aKTUYHO OJICPKAHUX PE3yJIbTATIB.

[TpoBenemo orminky mnoBepHeHHs iHBecTuiii. Mogens ROl po3paxoBye
KOe(DIIIEHT TMOBEPHEHHSI 1HBECTHULIM B 1H(PACTPYKTYpYy KOJEIKY. AHaMI3 I[HOTO
MOKA3HUKA PO3TJISIAETHCA SIK CIOCIO MPOAEMOHCTPYBATH HEOOXITHICTH BKJIaJCHHS
KOIITIB B 1H(POpMaIlIHI TEXHOJIOT1].

JIs1 o1iHKY nprOYTKOBOI YaCTHHHU, SIK IIPABUJIO, CIIOYATKY aHATI3YIOTh TI ITii,
K1 TOTPIOHO JOCATTH LUISXOM BIPOBAKEHHS 1HQOpMAIITHOTO TPOoeEKTy abo 3
MOSIBOIO SIKUXOCh HOBUX MPOJYKTIB, IO JAlOTh MPHUHIIMIIOBO HOBY 1H(OPMAIIIIO.
bepyun y po3riasg BUMIpHI TOKa3HUKK (HANPHUKIAad, CKOPOYCHHS ONepaliiiHuX
BUTpAT, MIATPUMKA KOHKYPEHTO3JIaTHOTO CTaHy, MOJIMNIIEHHS BHYTPIIIHHOTO
KOHTPOJIIO) 1 10 HHX 3IIACHIOIOTh OMMIHKK edekry. Jlami 3rigHo METOHII
pPO3paxOBYETHCS KOE(PIIIEHT MOBEPHEHHS 1HBECTULIN B 1HYPACTPYKTYPY KOJEIKY IO

dbopmyi:

RO :Al_f’, (3.3.3)

ne, E¢ - ebexr Bia BupoBakeHHs IT;
E¢ = Buroau Bix BnpoBamkeHs cucremu  (TCO);
I - iaBectuii B IT (TCO).

| _ 1242000
173700

=715,

Bapto 3a3nHauuTu, mo s gouuibHOCTI BrnpoBakeHHS [T mokasnuk ROI
MOBUHEH OyTH OUIBIIIMM OJUHMIN, B IPOTUIC)KHOMY BUITQJIKY, SKIIO MOKA3HUK OyJ1e
MEHIIIE OJMHMUIII, TO 1€ Oy/Ie TOBOPUTH MPO HEBUTITHICTH BIPOBAKEHHS MPOEKTY. B

naHHoMy Bunanky nokasHuk ROl cranoButh 7,15, 1e o3Hauae, 10 MPOEKT €
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JIOCTaTHHO BHUT1THUM JJISI BOPOBAKEHHS B KOJIEDKI.

Burianicte a00 HEBUTIIHICTh BIPOBAKEHHS 1HGOPMAIIMHOI CHCTEMHU 03HayYa€e
BIJIMTOBITHICTH a00 HEBIMOBIIHICTH PE3yIbTATIB POOOTH CUCTEMH LUISM 1 3aBIaHHIM
KoJe/Ky. Bubip iHbopMaIiitHOI cucTeMu, a TaKOX MOCTAHOBKY 3aBIaHb HEOOXITHO
MPOBOJIUTH, BUXOJSIYA 3 PAMOK JIOBFOCTPOKOBOTO CTPATET1UHOTO IUJIAHYBaHHSA, MiCil
HABYAJILHOTO 3aKyaay. Xo4a Ipu BUOOPI CUCTEMH BCl BUHMKAIOYl MO3UTHBHI e(heKTH
B cuiy Oaratbox (hakTOpiB YypaxyBaThd HEMOXKJIHMBO, HEOOXIJHO OXOIMUTH BCl
MOXJIMB1, KUIBKICHI 1 SKICHI TIONINMIIGHHS. Buromm Big BOPOBaIKCHHS
1H(pOpMAaIITHUX TEXHOJIOT1H OLIHIOIOTHCS B KUTBKICHOMY M Y SIKICHOMY BUPAQ)KEHHI.

OcoOnuBoi yBaru 1 o0epexxHocTi BuMararoTh nokasHuku ROI, pospaxoBani
PI3HMMH aHAJITUYHUMHU MIANPUEMCTBAMU i THUX abo 1Hmux [T-pimens 1
npoaykTiB. [IpakTuka mokasye, 1o HaBITh JIJIsl PO3PAXYHKY TaKOTO “‘OJJHO3HAYHOTO”
MOKa3HUKA, 3aCHOBAHOTO Ha OyXTrajTepChKUX JaHUX, aHAJIITUKH MOXYTh
3aCTOCOBYBATH PIi3HI MIAXOJIU, IO YTPYAHIOE a00 3BOAUTHL HaHIBEIhL CHPOOHU
31CTaBUTH JaHi, ojiepKaHi 3 pi3HUX JpKepen. Taka mpaktuka gojae nmokazHuky ROI
JIeUIO LTFO30PHUM XapaKTep.

Po3paxyemo 3aTpatu Ha BIpOBaKeHHs 1H(QOpMaliiHuX TexHoorii. [lorpedy
B MICJISIIHBECTUIIITHOMY KOHTPOJI1 BiAMIYaIOTh 1 3apyOi’kH1 BUCHI, JOCTIDKCHHS SIKUX
MiATBEPKYIOTh, IO 3 BBEJACHHSAM B KOMIIAHISIX J@HOTO €Taly KOHTPOJIIO
BIIMIYAEThCSA 3HAYHE ITOKPAIICHHS MPONOHOBAHMUX JIO peajizallli 1HBECTHI[IHHUX
NpO€EKTIB. TakuM YMHOM, 32 METY MICISAIHBECTULIIMHOTO KOHTPOJIO MPUMUMAETHCS HE
TUTbKU BUSIBJICHHS IOMUWJIOK, a 1 MIABUIIEHHS BIAMOBIAAIBHOCTI 1HII[IATOPIB MPOEKTY.
Crning 3a3HAYMTH, 10 KOHTPOJIb €(PEKTUBHOCTI BIPOBAHKEHHS MPOEKTY MOBHHEH
3MIACHIOBATUCA HA OCHOBI €IMHOI CHUCTEMHU KpPHUTEpIiB MPOTIrOM BCIX €TalliB
KUTTEBOTO MUKy TPOEKTY. 3araJibHUM TWPAaBUJIOM TPU BHU3HAYEHHI KPHUTEPIiB
KOHTPOJIF0 €(DEKTUBHOCTI BUCTYMAE IITLOBUHN MIAXIJ, BIAMOBIIHO SKOMY - II€ PIBEHb
TOCSTHEHHS METH. BUXOmsuum 3 TOTo, IO METOK TMPOEKTY BIPOBAKCHHS €
HaJaro/DKCHHS  1HGOPMAIlIMHUX TEXHOJOTIM Ha JOCATHEHHS TIEBHHMX ITJICH,
BIJIOBIJTHO 1 €PEKTUBHICTh OyJle BUBHAUATHUCS K CTYIEHb iX JOCATHEHHS.

[HImIMM, 3aradbHONPUMHATHM, MIAXOJOM TIyMadeHHS €QEKTUBHOCTI €
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ciBBiIHOIIEHHST BUTOJ (€deKTy) 1 BUTpaT. Ajie KOHIICHTPYBaTH yBary TUIBKH Ha
OILHIII JAHOTO TOKa3HUKAa € TIOMHUJIKOIO, TaK $K BHUMIPIOBAaHHSA €(QEKTUBHOCTI
BIIPOBA/DKEHHS  1H(OOPMALIMHUX TEXHOJNOTIM 3a JaHUM MIIXOJOM €  JIEIIO
oomexxennM. OcHOBHa TMpoOsiema Mojsrae y TOMY, IO BIUTUB 1H(QOpMAIiHUX
TEXHOJIOT1M Ha JIOXOJHICTh MIJMPUEMCTBA, SIK MPABUIIO € OMNOCEPEIKOBAaHUM 4Yepes
MOKpallaHHs ~ yOpaBiiHHSA  Oi3Hec-TpoliecaMu  MIAIMPHEMCTBA,  ITiIBHIICHHS
KOMIIETEHTHOCTI TpalliBHUKIB, 3aJI0BOJICHHS KJII€EHTIB. BuMipioBaHHs X €(QEKTIiB Y
¢dbiHaHCOBOMY BUMIpI € JIOBOJII CKJIATHUM, TOMY 1 3HAUEHHS MOKa3HUKA €(PEKTUBHOCTI
HEe 3a0e3nmeunTh TOYHOI 1H(poOpMalii 1oa0 e(EeKTUBHOCTI  BIPOBAIKECHHS
1H(}OpMAaIIHHUX TEXHOJIOTIH.

3a JaHUMU YMOBAaMH, BBa)XXAa€MO, i €(EKTUBHICTIO BIPOBAIKEHHS
iHQOpMaIIHHUX  TEXHOJOTIM CIiJA PO3YMITH aJE€KBAaTHICTh (YHKIIOHAJIBHUX
XapaKTEPUCTUK TEXHOJIOT1H KOHKPETHUM LIISAM 1 3aBJAHHSAM, SIKI BU3HAYAIOTHCS MIPU
INPUIHATTI PILLIEHHS OO0 BIPOBAKEHHS a00 MOJEpHi3alii IHPOpMaLIIHOI CUCTEMH
niAnpueMCcTBa a00 HaBYaIbHOrO 3akiany. OTxke, came BiJ LIJIEH MPOEKTY B MEPILY
yepry 3ajexuTh HaOlp eeKTiB BiJ BIPOBAIKEHHS 1H(OpMAILIITHUX TEXHOJOTIH, a
BIIMOBIAHO 1 €PEKTUBHICTb.

VY3aranpHIOIOYHM ICHYIOYHM MIIXOIU 0 OI[IHKM, MOKHAa BHOKPEMHUTH OCHOBHI
BAKJIMBI €Tanu OI[IHKM €(QEKTHUBHOCTI MPOEKTIB BIPOBAIKEHHS 1H(OpMALIHHUX

TEXHOJIOT1H:
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— OIliHKA 3aTpaT Ha iHopMmariitHi TexHoorii. Ha maHomy ertari BU3HAYa€ThCS
oOcsr 1HBeCcTUIIM B 1HGOpPMAIIHHI TEXHOJOTHl HEOOXIAHUN IS JOCSATHEHHS
IIOCTAaBJICHUX I(IJIEH;

— OITiHKA 3aTpaT Ha iH(pOPMAIIiiHI TEXHOJIOTIi TOBUHHA MepeadadaT HaCTYITHI
eTarnu:

— OITIHKA 3aTpaT MO0 MPOEKTY Tepeadadae BU3HAYCHHS yCIX KamiTaTbHUX
1 MIOTOYHUX 3aTpaT IMOB’A3aHUX 3 BIPOBAIKCHHSIM 1 BUKOPHUCTAHHAM 1H(OpMaIIHHUX
TEXHOJIOT1I;
— OITIHKAa TMPSMHUX 3aTpaT Ha TPOEKT BIPOBA/DKEHHS. Bu3HaueHHS
PSIMUX 3aTPAT HA MPOEKT BIPOBAKEHHS 3I1MCHIOETHCS 32 POPMYIIOIO:
Vi =Vec+Vic +V; +V, (3.3.4)
ne, V, — mnOpsmi 3arpaTd Ha MNPOEKT BIPOBAKEHHS 1HPOPMALIMHUX
TEXHOJIOT1H, TPH;

Vs — 3aTpaTu Ha NpuUI0aHHS TEXHIYHOTO 3a0€3MeYeHHs, TPH.;

V,; — 3aTpaTv Ha NpUAOAHHS NPOrPaMHOI0 3a0€3MEeUYEeHHs], IPH.;

V,, — 3aTpaTu Ha OIJIaTy Mpaili, TPH.;

V; — 1HWi npsAMi 3aTpaTv Ha BIPOBAHKEHHS, TPH.

Po3paxyemo mpsiMi 3aTpaTH Ha MPOEKT BOPOBAKEHHS 1HPOPMALIMHUX
TEXHOJIOT1M: 3aTpaTu Ha MPUIAO0AHHS TEXHIYHOTO 3a0€3MeUeHHs BI3bMEMO BapTICTh
3aKyImiBIl cepBepa — 7335 rpH., BUTPATH HA MPUI0AHHS MPOTPAMHOTO 3a0e3MeUeHHSs
BizbMeMO BapTicTh 3akymiBia Windows Server 2012 — 7458 rpH., 3aTpaTi Ha OILIATY
mpaii B3STO 3TJIHO CTaTUCTUKUA MNpOoekTy (puc. 3.2.6), Ta 1HII mOpsMi 3aTpaTd
TOpiBHIOIOTH ) TaK K HE MIAHYETHCS HiSIKUX JOJIaTKOBUX BHTpAT.

—V, =7335+7458+9300+0 = 24093 (2pr.)

— OITIHKA HEMpsIMUX 3aTpaT Ha MPOEKT BIpoBakeHHs (Vy), rpH. Ha manomy
eTarni HEeMOXXJIMBO BU3HAYUTH BapTICTh HEMPSMHUX BHUTPAT, TaK K, JUIS MPHUKIATY, B
JAaHUW Yac HEMOXKJIMBO BHUPAXyBaTH MPOCTOI POOIT BIPOBAKEHHS MPOEKTY, TOMY
HEMpsM1 BUTPATU OyIyTh IOPIBHIOBATH HYJIIO;

— OI[IHKA 3aTpaT Ha yTpUMaHHS 1HPOpPMaLIMHMX TEXHOJOIIH 3a mepiof ix

KUTTEBOTO IMKIy. [lanuii eran mepembavyae MPOTHO3YBAHHS IMIOPIYHOT BETUYHHH
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3aTpaT Ha yTpPUMaHHS 1HPOPMAMWHUX TEXHOJOTIA TPOTATOM iX KOPHUCHOTO
Bukopucrtanus. [l{opiuni 3aTpaTi BU3HaYatoThes 3a HOPMYyJIOLO:
Voo =V +V,, (3.3.5)
ne, Vmp— IOpIuHI BUTPATH HA yTpUMaHHs 1HQOPMAIITHUX TEXHOJIOTH, TPH.;
Von — BUTpaTH HaA OIUIaTy Npali MO0 MIATPUMKH Ta YyJAOCKOHAJIECHHIO
1H(hOopMaIlitHOT CUCTEMHU, TPH.;
V; — iHmn 3aTpatu Ha yTpUMaHHS 1HGOPMAIIITHOI CHCTEMH, TPH.
Vop = (3500 + 2600*3+1200*2) + 0 =164400 (2pH.)
— OI[IHKAa MOXJIMBUX BTPAT BiJl BIPOBAHKEHHS 1H(MOpMaIiiHuX TexHoorii (P),
rpH. Jlanuii ertan mnependavae BHU3HAYEHHS BTPAT BiJ MPOCTOIB IOB’A3aHUX 3
IJIAHOBOIO 200 HEIJITAHOBOKO 3YMUHKOI Ppo0O0TH 1H(OPMAIIHOT CUCTEMH, BTPAT BiA
YCYHEHHs 300iB B CHCTEMI Ta 1HIIMX MOMJUBUX BTpar. Tak SK Ha JaHOMY €Tami €
HEMOXJIMBUM BH3HAUUTH BTPATH BiJl MPOCTOIB MOB’S3aHUX 3 IUTAHOBOIO abo
HEIJIAHOBOIO 3YNMHUHKOK po00TH 1H(MOPMAIIHOT CHCTEMHU, TO JaHUM MOKa3HUK Oy/ie
JIOPIBHIOBATH HYIIIO.
3aranpHa BeTMYMHA 3aTpaT M0 MPOEKTY BU3HAYAETHCS 32 POPMYIIOLO:
Vi =V +V; +Veep+ P, (3.3.6)
ne, Vir — 3araJibHI BUTpaTH Ha TMPOEKT BIPOBADKEHHS 1HGOpMAIIITHUX
TEXHOJIOT1H, TPH.
Otxe, Maroul BCl HEOOXIJHI MOKA3HUKH pPO3paxyeMO 3arajibHi BUTpAaTH Ha
MPOEKT BIPOBAKEHHS 1H(QOPMAIIHHUX TEXHOIOTIH:

V,; =24093+0+164400+0=188493 (2pH.)

Jani cTae MOXIJIMBUM BUKOHATH PO3PaXyHOK BEJIMUYMHU €KOHOMIYHOTO €(EeKTy
BiJl BIPOBA/DKCHHS “‘XMapHHX~ TeXHOJOTriH B iH(opMmamiiHy cuctemy ©OIIBH3
“BKCC” 3a popmyiioro:
A =A-V., (3.3.7)
7€, — BEJIMYMHA EKOHOMIYHOrOo eQeKTy BiJl BIPOBAHKCHHS “‘XMapHUX
TEXHOJIOT1H;

E — exoHoMiuHa pi3HMI Bij nmepexoay Ha Microsoft 365;
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Vr — 3aranbHi 3aTpaTH HA MIPOEKT BIPOBAKEHHS 1HPOPMAIIHHIUX TEXHOJIOT1H.
Ao =1242000—188493=1053507 (2pH.)

OTxe, BeIMYMHA EKOHOMIUYHOTO €(eKTy BiJ BIPOBAKECHHS ‘“XMapHUX’
TEXHOJIOT1H B MEepIIMii pik KOPUCTYBaHHS cTaHOBUTUME O61u3bko 1053507 rpuBeHs Ha
PiK, a Ha KOKEH HACTYyIHHH pik kopuctyBaHHs Microsoft 365 exoHomiuHMi edekT
cranoButuMe Onmu3bko 1242000 rpuBeHb Ha PIK, MO BIAHOIICHHIO KOPUCTYBaHHS
JIIEH31IMHU, TaK SK BITHIMYTbCS BUTPAaTH HA MPOEKT BIPOBAIKEHHS ‘‘XMapHUX
TEXHOJIOT1H.

Takum uMHOM, OyJI0 MPOBEACHO OLIHKY €(QEKTUBHOCTI 1HBECTHULIN B
1HopmMmariiiiHi TexHosorli koyemKy 3a gonomoror Mmojaeni TCO ta monent ROl ns
po3paxyHKy Koe(illieHTy TTOBEpPHEHHS 1HBECTHUIIIN B 1HOPACTPYKTYPY KOJEIKY SKUN
JOpIBHIOE 7,15, 1110 TOBOPUTH MPO JOUIIBHICTH BIPOBAKEHHS MPOEKTY. Takox 0yIio
BUKOHAHO pO3PAaxXyHKH BEJIUYUHM EKOHOMIYHOTO €(eKTy BiJ BIPOBAHKECHHS
“xmapHux” TexHosorii B 1H(popmatiiiny cuctemy @IIBH3 “BKCC” 3a
pe3yabTaTaMu SIKUX BXKe B MepIuii pik kopuctyBanHs Microsoft 365 crae moximBum
3ekoHOMUTH 01u3pK0 1053507 rpuBeHb, 10 A03BOJIUTH 3HAYHO 301IBIITUTH OOJKET

KOJICIIKY.

3.4. BUCHOBKH /10 po3aiy 3

Takum 4YHUHOM, y TPEeTbOMY pO3JAUII OyJI0 OMUCAHO 1 OOTPYHTYBOHO BHOIp
QITOPUTMIB 1 MPOLEIYp BIPOBAHKEHHS XMApHUX TEXHOJOrd B 1HGOpMaIiiiHy
CUCTEMY KOJEKY, PO3IJISTHYTO Ta MIPOAHATI30BAHO METO]I aHali3y 1€papxii K OJUH
13 METO/IIB BUOOPY aIbTEPHATUB BUOOPY XMAPHOTO CEPBICY, 3BAKHUBIIH BCI ILTIOCH Ta
MIHYCH JaHoro meroay Oyjo oOpaHo came Iedl MeTod s BUOOpYy HaWOUIbII
ONTUMAJIBHOTO XMAapHOTO CepBicy. 3a pe3yjbTaTaMH PO3PAXYHKIB METOAY aHaNi3y
iepapxiii O0yno oopano Microsoft 365, Takoxx OyJi0 ONMMCAHO Ta PO3MVISIHYTO JaHHN
XMapHHIi cepBic.

3a [0MOMOrOK MpOorpaMu yrhpaBidiHHsA mnpoektamu MS  Project oOyio

po3pobiieHo 1IaH Ta rpadik poOIT MO BIPOBAIKEHHIO, CKIAJACHO IMEPEeNiK eTamiB 1
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BUJIB POOIT MpH BOPOBAIKEHHI 1H(OPMALIWHUX TEXHOJOTIH, BHUKOHAHO OIIHKY
TPYJAOMICTKOCTI €TaIliB 1 BUAIB POOIT, OI[IHIOBAHUX EKCIEPTHUM IIUISIXOM Y JIFOJIMHO-
THSX, PO3pOOJIECHO omeporpamMmy 3aiHATOCTI BUKOHABIIIB MPOEKTY Ta HABEJCHO 3BITH
PO BUTPATH PECypCiB Ta pyX TPOIIOBHX KOIITIB, a TaKOX IMOKa3aHO CTAaTHUCTHUKY
MPOEKTY 3TIAHO SKOi BUTHO, IO TPUBATICTH MPOEKTY CTAHOBUTH MpUOIU3HO 68 NHIB
a60 541 roguHy, a BapTICTh BCHOTO MPOEKTY 00iiiAeThCS 6113pK0 9300 rpuBeHb.
[IpoBeneHo OIIHKY €(EeKTUBHOCTI 1HBECTHIIH B i1H(OpMaIliiiHl TEXHOIOTIi
kosemxky 3a gornomororo moaen TCO Tta monem ROl mist po3paxyHky kKoegilieHTy
MOBEPHEHHSI 1HBECTULIA B 1H(MPACTPYKTYpPY KOJEIKY, SKU AopiBHIOE 4,39, 110
TOBOPUTH PO JOIUIBHICTD BIIPOBAKEHHS MPOEKTYy. binblie Toro, 0yjio BUKOHAHO
pPO3paxXyHKH BEJIMYMHUA EKOHOMIYHOTO €(EeKTy BiJ BIPOBAIKEHHA ‘‘XMapHUX
TexHoJorii B iHpopMariitny cuctemy ®IIBH3 “BKCC”, 3a pesynbTaTamMu SKuX BkKe
B mepimid pik kopuctyBanHs Microsoft 365 crae MOXIHMBUM 3a0MIAJAUTH OJIM3BKO

1053507 rpuBeHb, 110 AO3BOJIUTH 3HAUHO 30UTBIITUTH OI0/HKET KOIEIIKY.
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BUCHOBKHA

Takum uuHOM, y MaricTepchpkiii poOoTi Oyno po3risiHyTO 1H(OpMAaIiliHI
cucteMu (paxoBUX MEPEIBUIINX HaBUAIBHHMX 3aKIajliB, PO3IIIIHYTO KiIacuikariiio
iHQopMaIiitHUX crucTeM Ta 1H(popMaTH3aIlilo cucTeMu (HaxoBOi MEPEIBUIINOI OCBITH.
HaBeneno xapakrepuctuky iHdopmariiiaux cucrem @OIIBH3, BumineHo oCHOBHI
enemenTH [C 3aknaaiB OCBITH, TAKOXK PO3IIISTHYTO ICHYIOY1 HaBUaJibHI 1H(OpMaIiiiHi
pecypcu Ta CTPYKTypy HaB4YaibHOI iH(popMariiaoi cuctemu OIIBH3. PosrmsayTo
ICHYyIOYl METOAM MIABULIEHHS EKOHOMIYHOI €(EeKTUBHOCTI (yHKLIOHYBaHHS
iHpopmariiinux cucreM @GIIBH3. OcobnuBy yBary Oyjio HpHAUIEHO ‘“XMapHUM
TEXHOJIOT1SIM (OOYMCIIEHHS) TiJ SKUMH CI1J PO3YMITH MOJENIb 3a0€3MeUeHHs
MEpEXEBOT0 JOCTYITY 1O OOUYUCITIOBAILHUX PECYPCIB, T BUALUIEHO OCHOBHI HAPSIMHU
PO3BUTKY “XMapHUX~ TEXHOJIOT{, 10 HaOyBalOTh MOILIMPEHHS B OCTaHHIM yac, y
TOMY YHMCJI 1y raiy3i OCBITH.

3MiIiICHEHO HAayKOBO-T€OPETHMYHUN aHalll3 ICHYIOYHMX METOMIB ONTUMI3AIlil
iH(oOpMaIIiHUX CHUCTEM OpraHizamiii Ta MiANPUEMCTB Ha 0a3l  “xmapHUX’
TEXHOJIOT1H, B SIKOMY PO3TJISHYTO MOJIENIlI PO3TOPTaHHS Ta MOJEIl 00CIyroByBaHHS
XMapHUX OOYHMCIIEHb, 3TPYNOBAHO Ta MPOAHANI30BAHO TIEpEBAard Ta HEIOJIKU
XMapHUX TEXHOJIOTIH Ta PO3TOPHYTO MPOOJIIEMAaTHKy PO3TOPTaHHS MPOTPaAMHOTO
3a0e3MeUeHHS SIK CEePBICY.

OO6rpyHTOBaHO BHOIp MPOLEAYp 1 AJITOPUTMIB BIPOBAKEHHS ‘‘XMapHUX
TEXHOJIOTIM B  1H(pOpMaIiiiHI CcUCTEMH (PAaXOBHX MEPEIBUIIUX  BIHCHKOBHX
HaBYAJIbHUX 3aKJIa/1iB, HABEJCHO OCHOBHI CIIOCOOM BUKOPUCTAHHS XMapHUX CEPBICIB
B OCBITI, @ TaKOXX BHJILJIEHO IEpeBard Ta MpoOJIeMH BHUKOPUCTAHHS '"XMapHUX'
TEXHOJIOT1H B 3aKJIaJ]aX OCBITH.

Bbyno Bukopuctano MeTona aHami3y i€papxii 1jisi BAOOPY XMapHOTO CepBicy, 3a
pe3ysbTataMu po3paxyHKiB Oyno oopano Microsoft 365 sk HalOUIBIT ONTUMATEHUN
xMapHui cepsic nis BripoBapkeHHs B [C «BKCCy.

BukopucroBytoun mnporpamy ymopaBiiHHS mpoektaMu MS Project Oyno

PO3pO0JIEHO TIPOEKT BIPOBaKEHHS XMapHoro cepsicy Microsoft 365, ckmageHo
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mepesik eramiB 1 BHAIB pOOIT MPH BHOPOBAIHKEHHI 1HQOPMAIIMHUX TEXHOJOTIH,
BUKOHAHO OIIIHKY TPYJIOMICTKOCTI €TamiB 1 BHUIIB POOIT, HABEJIEHO CTATUCTHKY
MPOEKTY, 3TIAHO SIKO1 TPUBAIICTh MPOEKTY CTAHOBUTH MPUOIU3HO 68 nHiB a0 541
TOJIMHY, a BAPTICTh BCHOTO MPOEKTY 001HaeThCs 0mr3bKk0 9300 rpuBeHb.

IIpoBeneHo OIIHKY €(EKTUBHOCTI 1HBECTHIIM B 1HGOpPMAIIAHI TEXHOJOTIT
kosemxky 3a gornomororo moaen TCO Tta monemi ROI mist po3paxyHKy KoegilieHTy
MOBEPHEHHS 1HBECTHINIH B 1HPPACTPYKTYpy KOJEIKY, SKuUH aopiBHIOE 7,15, 110
TOBOPUTH MPO JOIUIbHICTh BIPOBAKEHHS MPOEKTYy. Takoxk OyJI0 BHKOHAHO
pPO3paxXyHKH BEJIMYMHUA EKOHOMIYHOTO €(EeKTy BiJ BIOPOBAIKEHHA ‘‘XMapHUX’
TexHoJorii B iHpopMariitHy cuctemy OIIBH3 “BKCC”, 3a pesynbTaTamMu SKuX BikKe
B mepimid pik kopuctyBanHs Microsoft 365 crae MokiIMBHM 3a0IaAUTH OJIU3BKO
1053507 rpuBeHb, 1110 T03BOJIMTH 3HAYHO 30UIBIIUTH OFOHKET KOJEIKY.

Orxe, BukopuctanHs "xmapHux'" TtexHojorik, B IC ®IIBH3, mo36aButh
HaBYAJIbHI 3aKJIaIM B HEMOTPIOHMX BUTpPAT HaA amapaTHE Ta MPOrpamMHe
3a0e3neyeHHsl, 3a0e3Meuyodr Mpu IbOMY JOCTYII 10 cepBepiB AaHux. Kpim exoHOMIl
KOILTIB, 10 Tak HeoOxigHo Hammm OIIBH3, 1e gacte MOXJIMBICTH CTyAEHTaM
OJIHOYACHO MpAIIOBATH 3 3araJIbHUMHU 0a3aMu JaHHUX B IHTEPHETI, BUKOPUCTOBYBATH
aKTUBHO CBO1 HOYTOYKH, cMapThOHH, Ta 1HIIN MOXKIUBOCTI poOoTH 3 iH(OpMaIIi€ero 3

"xMapu", MIHIMI3yI0Ud OTPEOY B KOMI'IOTEPHUX JTa00PATOPIAX.
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Hiaepama I'anma npoexmy enposaodicenusn “xmapnux’ mexuonoeiu 6 [C BKCC
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Honatok b

Ilepenix npezenmayiiinoco mamepiany

MiHicTepcTBO OCBITH Ta HayKH YKpaiHu
Hamionansauii yHiBepcuteT «llonraBcpka nomrexnika iMeHi FOpis Kongpartioka»

Kadenpa aBromaTuku, eIeKTpOHIKH Ta TeJICKOMYHIKaIlii

KBasnidikamiitna podora Marictpa
Ha TEMY:
«YocKoHaJIeHHS 1HQOopMaIllitHOT CHCTEMH 3aKjIaay
¢daxoBoi nepeBUIOI BINCHKOBOI OCBITH HIISTXOM
BIIPOBA/IP)KEHHSI XMAapPHUX TEXHOJIOT11»

Bukonas cryaent rpynu 16TT:
®ikTIHOB AHJIpiil AHATONIHOBUY
HayxoBuii KepiBHHK:

KaHIUIaT TeXHIYHUX HayK, TOIICHT
®omin Onekcanap CepriiioBuy

* Mera po6oTH: PO3IISIHYTH “XMapHi” TEXHOJIOTIT Ta MEPCIEKTHBH
iX BHUKOpUCTaHHS B IH(opMamiiHUX cHcTeMax (axoBHX
TNIepe/IBUIIMX BIHCHKOBUX HaBYAJIbHUX 3aKJIA/IIB.

* Ilpeamer AoCHiIKeHHSI: CYKYIHICTh QJITOPHUTMIB Ta IPOLEIYp
BIIPOBA/DKCHHSI XMapHHX TEXHOJIOTIH B 1H(OpMAIiHI CUCTEMH
(axoBUX MepeIBULINX BINCHKOBUX HAaBYAJIbHHUX 3aKJIa/lIB.

* O0'exkt pmocaimkeHHsi:  iHQpacTpykTypa  1HpOpMaliIHHUX
TEXHOJIOTIH (aXOBUX THEpPEABHIIUX BIMCHKOBHX HaBYAJIbHHUX
3aKJIaliB.

* IlpakTHyHa WiHHICTB: BIPOBA/UKCHHS Ta BUKOPUCTAHHS
“XMapHUX’ TEeXHOJIOTiH B I1H(pOpMaliWHIA cHcTeMl (aXoBOTO
MepeIBUIIOrO BiChKOBOTO HaByasibHOTO 3akiany «BKCC BITI».




3aBjIaHHsA:

IPOBECTH aHali3 1HpopMaIiiHUX cHcTeM (PaxoBHUX MepeIBUIIUX
BICHKOBUX HaBUAJIbHHX 3aKJIa]liB;

BU3HAUUTH  OCHOBHI  HAmNpsSMH  BJIOCKOHAJCHHS  JaHUX
1HPOPMALIIHHUX CUCTEM;

IIPOBECTHU aHaJI3 ICHYIOUUX METOAIB OoNTHMIi3allli 1HpopMaIliiiHuX
cucTeM Ha 0a3i “XMapHHUX” TEXHOJIOTIH;

pPO3pPOOUTH  TMPOEKT  BIPOBA/PKCHHS  XMapHUX  CEpBICIB B
iHpopMaIliiiHy cucteMy (haxoBOTO IEpE/IBUINOIO BIHCHKOBOTO
HaByaibHOro 3akiany “BKCC BITI”;

pO3paxyBaTH BEIMYMHY €KOHOMIYHOTO e(eKTy Bijl BIIPOBA KCHHS
“xMapHux’’ texnonoriit B IC ®IIBH3 “BKCC BITI”.

Crpykrypa Ta 00csAr podoTu

OcHOBHA YaCTHHA:

PO3ALT 1. XAPAKTEPUCTHMKA 1 AHAJI3 CTAHY
IHOOPMALIMHUX CUCTEM ®AXOBHUX IMEPEJIBUIIIMX
BIMCHKOBUX HABUAJIbHUX 3AKJIAJIIB

PO3/IT 2. 3BACTOCYBAHHS METO/IIB OITTUMI3ALLII IC
®IIBH3 HA OCHOBI BIIPOBAJDKEHHST “XMAPHUX”
TEXHOJIOT'THA

PO3IIJT 3. PEAJIIBALIA TIPOLELAYP I AJITOPUTMIB
IHCTPYMEHTAPIIO MOJEJIbHWX EKCIIEPUMEHTIB 3
BIIPOBA/DKEHHS ~ “XMAPHUX” TEXHOJIOITH B
IHOOPMALIMHUX CUCTEMAX ®IIBH3
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PO3ILI 1

Xapakrepucruka i anaui3 crany 1C ®IIBH3

1.1 Anam3 indopmamiitnux cuctem GIIBH3

1.2 ExoHOMIYHa XapaKTepUCTHKa 1H(GOpPMALIHHUX CHCTEM
®IIBH3

1.3 XapaxkTtepucTtuka ICHYIOUMX  METOMIB  MIJABHIICHHS
€KOHOMIYHOI  e(eKTHBHOCTI (PYHKLIIOHYBaHHS 1H(GOpMaLIHHHUX
cuctem OIIBH3

1.4 “XmapHi”  TexHOJOTrI K OCHOBHMH HarpsM
BIOCKOHaJIeHHs 1H(popmaiiitnux cuctem OI1BH3

1.5 BucHoBKH /10 po3ainy 1

Mojaeanb iHpopMaliiiHOI CHCTEMH 3aKJ/Ia]1y OCBITH

Indopmaniiina cucrema
3aKJIaj1y OCBITH

Anapatre Texuiune Inopmaniiiai ABTOMATH30BaHi Kopucryaai
3abesr 3abe pecypen poboi Mict 1A
KOPHCTYBadiB

IP 3aKnay ocBiTH AjvinicTpaTopn

7 ocBiTH
Cucremse IT3 o7
APM aiicTpaniBo-

YIPaBIiHCEKOrO
T IP xadespansHOro " < Haykoso-
InctpymerTapiit @ s Hicpconary e e
y e piBHA le] BUKIAZAUBKIT ||
KOPIHCTYBada 5
- APM HaBuaIbHO- =
Hapuamse 13 IP piBHSA IHKI0BHX BHKJIA/IalbKOT0 PIBHA HAomomixmmsii
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PO3/IILI 2

3acrocyBanus meroxis ontumizauii IC ®IIBH3 na ocuosi
BNPOBAKEHHS “XMAPHHUX’ TEXHOJIOTIH

2.1 HaykoBo-TeopeTHUHMI  aHall3  ICHYIOUHX  METOIIB
ONTHMI3aIl1 IC opranizamii Ta MANPHEMCTB Ha 0a3i
“XMapHUX"’ TEeXHOJIOTIH

2.2 OOrpyHTyBaHHsi BHOOpY Tpoueayp 1 allfOPUTMIB
BIIPOBA/DKEHHsI “XMapHHX’ TEXHOJIOTiH B 1H¢opMaIiiiHi
cuctemMu OIIBH3

2.3 ®dopmaiizoBaHa [OCTAHOBKA Ta MOJeJIbHE
IIPEICTaBIECHHS npoOieMH MIIBULICHHS €KOHOMIYHOI
eextuBHOCTI 1HpopMaiiHuX cuctem @IIBH3

2.4 BHCHOBKH 10 po3auny 2
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Mojedi po3roprannst Ta 00CJayroByBaHHs
XMAapHHUX CepBICIB

Mopeni po3ropraHHs: BIacHa XMapa, myOinigyHa Xxmapa,
ribpuaHa XxMapa, CycrijbHa XmMapa.

Mogemni o6cityroByBaHHS:
iHppacTpykTypa sk nocayra (laaS, anri. Infrastructure-
as-a-Service);
wiarpopma sk mociyra (PaaS, anrn. Platform-as-a-
Service);

nporpaMHe 3a0e3rnedyeHHs1 sk rociayra (SaaS, aHrmI.
Software-as-a-Service).

PO3JILT 3

Peanizanis npoueayp i ajaropuTMmiB iHCTPYMeHTAapilo
MO/JeJIbHHX €KCIIePHMEHTIB 3 BIPOBAKEHHs “XMapHHX”’
TexHouorii B IC ®IIBH3

3.1 Ommc 1 oOrpyHTYBaHHS BHOpaHWX alTOPUTMIB 1
nponenyp

3.2 I[IporpaMHa peasnizallis alrOPUTMIB 1 IPOLIEAYP

3.3 ExoHOMIYHHH aHam3 pe3ylbTaTiB Ta PO3paxyHOK
BEJIMYMHH CKOHOMIYHOTO e(eKTy BiJA BIPOBaKCHHS
“XMapHHUX’’ TexHoJIOoT1i B iH(popmaliiinux cucrem OIIBH3

3.4 BUCHOBKH /10 po3/1iay 3

10
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AJIbTEpHATHBH BUOOPY XMAPHOIO cepBicy

» Amazon Web Services
»  Windows Azure

»  Windows Intune

»  Google Apps
Microsoft 365

Kpurepii oniHIOBaHHS AJILTEPHATUB

» [louaTkoB1 1HBecCTHIlIi — HeOOXiHA cyma 3aTpar s
BIPOBAKEHHSA (TPUBCHB);

» MOXKIIMBICTh MOJIEpPHI3alll — MOMJIHBICTh PO3LIMPEHHS
KUTBKOCT1 TTOCHYT (YMOBHI OJTHHHIII);

» JIOCTYIHICTB — Yac Mpale3aaTHOCTI cepBIcy (BIICOTKIB);

» OYHKIIIOHANIBHICTE — KUIBKICTh (YHKINH AKy MOXKe
HaJ[aTH TIeBHHI cepBic (IITYK);

~ Bapricte kopuctyBaua — BapTicTh nociayr Ha | IIK B

MICSIb (TPUBEHB).




MaTpuist HonapHuX NOPIBHSIHb 115
KpUTEPiiB BHOOPY XMAPHOIO CepBicy

1/2 1 1/6 1/8 1/9

3 6 1 1/3 1/5

4 8 3 1 1/3
Bapricts pis

9 9 5 3 1

KOpHCTYBAYA

i

Amazon Web

Services 9
1/3 1 7 5) 1/3
1/9 1/7 1 1/3 1/5
1/6 1/5 S 1 1/3
1/3 3 9 5 1
1,944 7,34 17,2  4,6444

0,45032

0,25864

1,03714

2,00000

4,13919

0,45032

0,25864
1,03714
2,00000

4,13919
7,609746

0,05711

0,03280

0,13153

0,25364

0,52493

Marpuust nonapHuX NOPIBHIHb AJILTEPHATUB
3a kpurepiem “Iloyarkosi inBecTumii”

0,05711

0,03280
0,13153
0,25364

0,52493
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Pe3yabraru BUOOPY ajibTepHATHB
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YncenbHe 3HAYSHHS BEKTOpa npiopu're'ry

0,057109 0,032800 0,131528 0,253637 0,524926

0,452853 0,097383 0,227712 0,078879 0,032918  0,172924

0,172423 0,494466 0,204441 0,034837 0,063636  0,150588
0,026799 0,037744 0,075474 0,325710 0,129574  0,142041

0,066559 0,127566 0,038382 0,055122 0,263834  0,076816

Microsoft Office

365 0,281366 0,242841 0,453991 0,505452 0,510039 0,457631
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Jiarpama I'anTa Npo€KTY BIPOBAKCHHS
“xmapuux” rexuodoriii B IC ®IIBH3 BKCC
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[Ipuxiaaa crarucTuanol popmu peaizauii

MPOEKTY BIHNPOBATZKCHHI XMAPHHUX
TEXHOJIOT'ill HAa BU3HAYEHUH Yyac

r A
CTaTMCTHKA NpoeKTa &J
Movarok 3axiuvens
Teneplwue Cp 08.05.2024 Mt 09.08.2024
bazose HA HA
PaxTiuHe HA HA
BIAXHA@HHA Oa Oa
TpusaaicTs PecypcomicTdicTs BurpaTu

Tenepiwni 67,6a 540,8r 9 299,202
basosl 0a? or 0,002
Paxruunl Oa or 0,002
3aanwox 67,6a 540,8r 9 299,202
BIACOTOK 30BepWeHHA

TpueaaicTs: 0% PecypcomicTdicTs: 0%

[TopiBHSIHHS 3aNJIAHOBAHUX BUTPAT HA
BHKOPHCTAHHSA IPOIPAMHOIO 320€31CYCHHSI
HPOTSITOM OAHOI'0 POKY
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BucHoBkn

» PO3DISIHYTO “XMapHi” TeXHOJIOT i (OOUMCICHHS) MiJ SAKHUMH CIiJ
pO3yMITH MoJeidb 3a0e3NeueHHs MepeKeBOro JOCTyIy M0
0OUHNCITIOBaJIBHUX PECYPCIB;

» IPOBEACHO aHalli3 iHpOpMaliiHUX cHcTeM (PaxOBUX NEPeABHIIUX
BINICbKOBHX HaBYaJIbHUX 3aKJIa/liB;

» 3IIHCHEHO aHali3 ICHYIOUHMX METOIB onTHMi3alii iH(opMaliiHux
CHUCTeM OpraHizamiii Ta mianpueMcTB Ha 0a3i  “XMapHHX”
TEXHOJIOT1H;

» po3po0iieHO eTanmM BIPOBAPKCHHS XMapHUX TEXHOJIOTIH B
iHpopmariitHi cuctemu GIIBH3;

» PO3DISIHYTO OCHOBHI HampsMH BIOCKOHAJIEHHS iH(pOpMaliitHIX

CHCTEM;

PO3paxoBaHO BEJIMYUHY €KOHOMIYHOTO e(eKTy BiJl BIPOBAIKEHHS

“xmapuux” Texnonorii B [C ®IIBH3 “BKCC”.

\ "\&
AN

MiHicTepcTBO OCBITH Ta HayKH YKpaiHu
Hamionansauii yHiBepcuteT «llonraBcpka nomirexsika iMeHi FOpis Konapartioka»

Kadenpa aBromaTnku, eIeKTpOHIKH Ta TeJIeKOMYHIKaIlii

KBanigikamiiina po6ora marictpa
Ha TCMY:
«YnocKoHaJIeHHS 1HQOopMaIlliiHOT CUCTEMH 3aKiIaay
¢daxoBoi nepeBUIOI BIHCHKOBOI OCBITH HIISIXOM
BIIPOBA/I)KEHHSI XMAapHUX TEXHOJIOT11»

Buxonas crynent rpynu a6TT:
®DikTaHOB AHJIpiil AHATONIHOBUY
HayxoBuii kepiBHHK:

KaH/IUIaT TEXHIYHUX HayK, IOIICHT
®omin Onekcanap CepriiioBuy
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Honatok B

Te3u oonogioi

HapioEaisEEE vEIEepcETeT «IloITaEchka DodiTermina imer F0pia Kopapatmeas
JenapraMesT eR0E0MINE0TD POIBETEY, TOPTIET] TA IIVIeEES iEBeCTENIE
Mearaecekoi ofaacmoi pilceroecl anMiEicTpamil
IloaTaBCERS TOPTOBC-TPOMECI0ED DATATE
VaigepcaTer $aopaaa (CIIA)

“1 DECEMEBEIE 1918” University of Alba Inlia (Pysymia)

BiTecToneREE TeIH0I0rIENE YEiBepcaTeT ([loasma)

BiteEs{eREE YEIBEPOETET OpEETAIEET Bave (VIKD) (IeTEa)

London Metropolitan University (Beaera BpETamia)

CIoBanEREE TEIHOIOMSEEE FEEEDCETET (CI0BaTIEEA)

Paza monoan: eseEex HanioBaasE0l akazesil Baye Y EpaiEeE
Paga wo1o3ns p9e86I HamwEaa1sE0r0 FEIBEPCETETY 433 D0PIERES DOTITEIHIED
Paza soaogez TeEET HamioEaTeE0ro TeIRITEGTD YRIEepCATETY «IBIOpOECREA DOTiTeIRIR A
Faza moaoaET E9:EET HanioEAIEB0TD YEIEEPCETETY « {epEITIBCERD DOIITETHIED +
Paza Mo1o7ex 59601 HimoEa1bEoro VEIELPCETLTY «(iIechRa Do TiTeIRIRAS
Paza mozoaex paeEEY OIe(eRoro EANI0EATLEOTD FEIESpCETETY iMemi 1.1 Meqempoea
Faza Mo1038T E9EET [3Mal1bbROTO J8PEIBEOTE TVMARITIPEOTO FHIERD{ETETY
Paza mo1o3ex BRI [ AyTIECEE0TO BEADIOEATEENTD DETATOTITEOTD YHIEEPCHTETY
ingemi QaescanIpa JosaeEss
Paza Mo1038T E9¢EET CYMIEROT0 HANIOEAIREOTG ATPAPEOTE FEIEEPLETETY
Paza moaoaex e=eEer HamioBaIsE0TO TEIEIIECOTO YHIBEPLETETY ¥ EpaiEn
+KEB(EAE ToITeIHMMEEE iBcTETYT ivemi Irops CikopisRoros
Faza mo103nT E92EET XapEIECREOTD BANIOEI TREOTD DETAr0TITE0rD YEiBepCETETY iMemi ['.C. Crozopoas
Faga MOI0JET BIEEEI epEIESOREOIT BANIOEATLEOTD YHIBEPCETETY iMegi H)pin $e1enoemaTa
HayeoBe TOBAPECTED CTYZEETIE T3 MOJIOIHT EY2EET XM IEEROLEITT BANIDEATEEOID YHIEEPCETETY
Paza moaodEI ET6EET KEIBCRROTD BAMIOEATEEOD VEIESDCETETY OVIIBEHOTES T3 APLTERTYPE
Pags MoI0IEX B9EEET XepooBCREOTD JEpEIEE0ND ATPIPE0-ER0H0MITHOrD VHIEEPCHTETY

MOJJIOII'KHA HAVKA:
THHOBAIIII TA I''TOBAJIBHI BUKJIUKHI

3BIPHHK TE3
MixsrapoaHol HAVKOBO-OIPAKTHEYHOI KoH(epeHDIL CTVIEHTIE,
aAcHipaHTIE Ta M0.I0JHX BE9eHAX

[oaTaga, 06 ancromama 2024 powy
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YK 321.8:164.5
DikTAHOB AHAPi AHATOTiIHOBUY
3100yBad OCBITH APYroro (OCBITHbO-HAYKOBOTO) PIBHS BIIO1 OCBITH
Hamionansuuit yniBepcutet «llonTaBchka mosiTexHika
imeni FOpis Konnpatrokay

Domin Ouexkcanap CepriiioBuy
KaHJU/IaT TEXHIYHUX HAYK, TOTICHT
Hamionanpauit yHiBepcuteT «IlonaTaBchka momgiTexHika
imen1 FOpis Konapariokay

YJOCKOHAJIEHHSI IH®OPMAIIMHOI CUCTEMMU 3AKJATY
®AXOBOI NEPEJABHUIIOI BINCHBKOBOI OCBITHU LHIJIIXOM
BIIPOBAJI’KEHHSI XMAPHUX TEXHOJIOT'II

VY cydacHuxX ymMoBax mnepen CUCTeMOI0 (DaxoBoOi MepeBUINOI BIHCHKOBOI OCBITH
CTOITh Oarato 3ajay, BHUPIMIEHHS SIKUX NOTpeOy€e BUKOPUCTAaHHA 1H(GOpPMALIITHUX
texHoJsorid (IT). Came nuisixom BrpoBakeHHs [T MOXIMBO 1OCATTH €(EKTUBHOTO
YOpaBIiHHSA Ta (PYHKI[IOHYBaHHS CHCTEMH (PaxoBOi MEPEABHINOI BIMCHKOBOI OCBITH
(COIIBO) [1].

3aranpHOBIIOMO, IO ABTOMATHU30BaHUN 301p PI3HMX JaHUX, iIXHS OOpoOKa Ta
30epiraHHs HEOOX1JHI HE TUIbKUA g (HDIHAHCOBO-TOCHOJAPCHKOTO YIMPABIIHHA Yy
CO®IIBO. Bcee uactime IT € ocHOBOIO juist yIpaBiHHA HaBYaJbHUM IPOIIECOM Ta
3a0e3neuyoTh Horo mocTiHy marpuMky. [Ipaktuuno Bci (axoBi mepenBHII
BilicbKOBI HaB4ayibHi 3akianu (PIIBH3) VkpaiHu MaroTh BIIacHI CaliTH y Mepexi
InTepuer. Lle mae MOXKIIMBICTH po3MillyBaTu iH(popmallito, sika crocyerbest GIIBH3,
Ta TPUMATH 3B’SI30K 3 KypCaHTamH, BUKJIaJayamMH, HAYKOBISIMU, POOOTOABLISIMU Ta
ycimMa, XTo 3auikaBieHuil y aisuibHOocTi GIIBH3. ¥V 0arathoX po3BHHEHHX KpaiHax
CBITY aBTOMAaTHU3alllsl TOPKHyJacs NpPOLECIB JLEH3yBaHHsA Ta akpeautauii. Lle
3a0e3nedye 3py4yHICTh MOJAHHS HEOOXIJHUX 3BITHUX JOKYMEHTIB Ta MPO30PICTh
OPUMHATTS pIIIEHb BIANOBIAAIBHMUMHM opraHaMu. OKpiM I1bOT0, HIMPOKOIO
PO3MOBCIO/KEHHST HAaOyJa AUCTAHIlIITHA OCBITA, sIKA JTO3BOJISIE OTPUMYBATH 3HAHHSA 3
OyIp-sIKOi TOYKM CBITY y 3pydHuUd yac. Ha 1mpoMy MATPYHTI CKJIANIOCS TOHSTTS
«BIPTYaJIHLHOTO YHIBEPCUTETY.

Ha panuit MomeHT, po3poOKOI0 HaBYAIBHHX PECYpCIiB 3alMalOThCs B YCiX
(daxoBHUX MEPEIBUIIMX BIHCHKOBHX HaByanbHuX 3akmagax (DIIBH3), ogmak s
MOETHAHHS HAsSBHUX 1H(POPMAIIMHUX peCypciB HE BUCTAYa€ Hi aMiIHICTPATUBHHUX, Hi
(d1HaHCOBUX, HI TEXHIYHUX pecypciB. JlocuTh 4acTo crocTepiraeTbcs HeeeKTUBHE
BUKOpPUCTaHHSA a00 AyOIIOBaHHS BKe HasBHMX pecypciB. Lle 3myliye nrykaTd HOBI
IUISXMA 1X BHUPIIIEHHS B yMOBaX CTPIMKOTIO PO3BUTKY TEXHOJIOTIH 1 KOMYHIKAIiH.
Opnum 13 nepcrnekTuBHUX HanpsamiB BaockoHasieHHa [C ®OIIBH3 e BmpoBamkeHHs
“XMapHUX TEXHOJOT1H (OOYUCIICHB).

Hamu Oyno onucaHo 1 OOrpyHTYBaHO BHOIp aIrOpUTMIB 1 MPOLEAYp
BIIPOBA/DKEHHSI XMAapHUX TEXHOJOTId B 1HQOpMAIIiHY CHCTEMY KOJEIXKY,
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PO3TJSHYTO Ta MPOAHAII30BaHO METOJI aHAJ3y 1€papxiil sIK OAMH 13 METOJIIB BUOOPY
aIbTepHATUB BHOOPY XMapHOTO CEPBICY, 3BaXKMBIIM BCl IUIIOCH Ta MIHYCH JaHOTO
MeToay Oyio oOpaHo came Iieil MeTonx Ijsi BHOOpY HANOUIBII ONTUMAaIbHOTO
XMapHOTO CEpBiCy. 3a pe3yipTaTaMd pPO3paxyHKIB METOAY aHami3y iepapxiii Oyio
oopano MS Office 365. byno onucano ta po3risinyto xmapuuii cepBic MS Office
365.

3a J0MOMOrol TmporpamMu yopaBiiHHS mnpoektramu MS  Project Oyno
po3pobIieHO TIaH Ta rpadik poOIT MO BIPOBAKEHHIO, CKIAJACHO MEPEIiK €TaliB 1
BUJIIB POOIT MpH BHPOBAKEHHI 1HGOPMAIIMHUX TEXHOJOTIH, BUKOHAHO OIlIHKY
TPYJAOMICTKOCTI €TalliB 1 BUAIB POOIT, OI[IHIOBAHUX EKCIEPTHUM IIUIIXOM Y JIFOJIMHO-
JTHSIX, pO3pOOJIEHO ONeporpaMy 3alHSITOCTI BUKOHABIIIB MPOEKTY Ta HABEICHO 3BITH
PO BUTPATH PECypCIB Ta pyX TPOIIOBHX KOIITIB, & TaKOX IMOKa3aHO CTATUCTHKY
IIPOEKTY 3TIAHO SKOI BUJHO, IO TPUBATICTh MPOEKTY CTAHOBUTH NPHUOIU3HO 68 THIB
a00 541 roauny, a BapTICTh BCHOT0O MPOEKTY 001iaeThCcst 01n3bk0 9300 rpuBeHb.

[IpoBeneHo OIIHKY €(GEeKTUBHOCTI 1HBECTHIIM B 1HQOpMAIliliHI TEXHOJOTIi
yHiBepcuTeTy 3a gomomoroto mozemi TCO ta moxmemi ROI s pospaxyHky
KOe(DILIEHTY TOBEPHEHHS 1HBECTULIA B IHPPACTPYKTYPY YHIBEPCHUTETY SIKHA
NOpiBHIOE 4,39, 10 TOBOPUTH PO JOLIIBHICTH BIPOBAKEHHS MPOEKTY, TAKOK OyIJI0
BUKOHAHO pO3PAaXyHKH BEJIWYMHM EKOHOMIYHOTO e(QeKTy BiJ] BIPOBAKECHHS
“xMmapHux” TexHojorii B iHpopmariiiny cucremy ®PIIBH3 “BKCC BITI” 3a
pe3yibpTaTaMu SIKMX BxKe B Tmepmmil pik kopuctyBanHa MS Office 365 crae
MOXJIMBUM 3€KOHOMHUTH Onu3bko 1053507 rpuBeHb, IO JO3BOJIUTH 3HAYHO
30UIBIINTH OOKET KOJIEKA.

OTxe, BIPOBAKEHHS TEXHOJIOTHI XMapHMX OOYHUCIEHb € NEPCIEeKTUBHUM
HanpsiMoMm BrockoHaneHHs [C ®IIBH3. i texHonorii MoXyTh OyTH 3acCTOCOBaHI
JUTsL peaiizailii OCHOBHUX (DYHKIIM YNpaBiiHHA HAaBUAJbHUM KYypCOM, a TAKOX IS
MOJIMIIEHHS PI3HOMAHITHUX [OKAa3HMKIB peali3alli e-HaBYaHHS, TaKuX SK
JIOCTYMHICTb, 1HIWBIAyali3allis, IKICTb OCBITHIX MOCIYT, CTaHAAPTU3AIlisl BUMOT JI0
OCBITHIX pecypciB.

CnMCOK BUKOPUCTAHUX JKEPET
1. TIpo daxoBy mepeasuiry ocBiTy: 3akoH Ykpainu Bix 06.06.2019 Ne 2745-
VIII. URL.: https://zakon.rada.gov.ua/laws/show/2745-
19?find=1&text=%D0%B7%D0%B4%D0%BE%D0%B1%D1%83%D0%B
2%D0#Text
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Honatok I'
SECTION 2
APPLICATION OF METHODS OF OPTIMIZING INFORMATION SYSTEMS OF
PROFESSIONAL ADVANCED MILITARY EDUCATIONAL INSTITUTIONS
BASED ON THE IMPLEMENTATION OF "CLOUD" TECHNOLOGIES

2.1. Scientific and Theoretical Analysis of Existing Optimization Methods for

Organizational and Enterprise IS Based on Cloud Technologies

Cloud Computing is a model of providing ubiquitous and convenient on-
demand access over a network to a shared pool of configurable computing resources
(for example, to communication networks, servers, data storage facilities, application
programs and services), and which can be quickly provided and released with
minimal administrative costs and referrals to the provider. When using cloud
computing, the software is provided to the user as an Internet service. The user has
access to his own data, but cannot control and should not care about the
infrastructure, operating system and software with which he works. The "cloud"” is
metaphorically called the Internet, which hides all technical details. According to an
IEEE document published in 2008, "Cloud computing is a paradigm in which
information is permanently stored on servers on the Internet and temporarily cached
on the client side, such as on personal computers, game consoles, laptops,
smartphones, etc". Cloud services that allow you to transfer computing resources and
data to remote Internet servers have become one of the main trends in the
development of IT technologies in recent years. The concept of cloud computing
appeared back in 1960, when the American scientist, specialist in computer theory
John McCarthy suggested that someday computer computing will be provided like a
public utility. An analogy of computing "clouds™ from everyday life can be power
plants. Although a homeowner can buy a generator and maintain it on their own,
most people prefer to get their energy from a centralized supplier. Cloud solutions

providers allow you to rent computing power and disk space over the Internet. The
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advantages of this approach are availability (the user pays only for the resources he
needs) and the possibility of flexible scaling. Customers get rid of the need to create
and maintain their own computing infrastructure. According to experts, the use of
cloud technologies in many cases allows to reduce costs by two to three times
compared to the content of a self-developed IT structure. The cloud opens up a new
approach to computing where neither the hardware nor the software belongs to the
enterprise. Instead, the provider provides the customer with a ready-made service.
The help of the "cloud" is often resorted to by young start-up companies that need
large computing resources to serve users, but cannot afford the creation and operation
of their own data center. One of the first widely available cloud Internet services was
e-mail with a web interface. In this case, all data is stored on remote servers, and the
user gets access to his letters through a browser from any computer or sufficiently
powerful mobile device.

There are the following deployment models: private cloud, public cloud, hybrid
cloud, public cloud.

The main service models include: infrastructure as a service (1aaS), platform as
a service (PaaS), software as a service (SaaS).

But not all developers support only such models, for example - workplace as a
service, data as a service, security as a service, Compute as a Service, Storage as a
Service, Virtual Desktop as a Service (Dell company), Gartner predicts Everything as
a Service. The latter is due to the fact that the direction of cloud computing is in a
state of accumulation of first experience and innovative searches, determination of
ways to achieve theoretical provisions in practice. This is confirmed by the rather
significant variation of forecasts regarding the development of cloud computing and
the ambiguity of the identification of their products by suppliers. Such world-
renowned firms as Gartner, IDC, Forrester Rescarch, McKinSey, Unit 4, Softline,
Symantec predict the growth of demand and profits from cloud services with varying
percentages. According to their forecasts, by 2030 cloud computing will be used by
60-75% of workplaces. But this applies to the developed countries of Europe and the
world [28].
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A private cloud is a cloud infrastructure that is intended for use exclusively by
one organization, which includes several users (for example, divisions). A private
cloud can be owned, managed and operated by the organization itself or by a third
party (or some combination thereof). Such a cloud can be physically located both in
and outside the owner's jurisdiction [35].

A public cloud is a cloud infrastructure that is intended for free use by the
general public. A public cloud can be owned, operated and operated by commercial,
academic (educational and research) or government organizations (or any
combination thereof). The public cloud is under the jurisdiction of the cloud service
provider.

A community cloud is a cloud infrastructure that is intended for use by a
specific community of consumers from organizations that share common goals (for
example, mission, security requirements, policies and compliance with various
requirements). A public cloud may be jointly owned, managed, and operated by one
or more organizations in the community or a third party (or some combination
thereof). Such a cloud can be physically located both in and outside the owner's
jurisdiction [32].

A hybrid cloud is a cloud infrastructure consisting of two or more different
cloud infrastructures (private, public or public), which remain unique entities, but are
interconnected by standardized or private technologies that enable data portability
and application programs (for example, using public cloud resources for load
balancing between clouds).

Quite interesting is the relationship between the seemingly complete economic
efficiency of cloud technologies and their relatively slow implementation in practice.
This work grouped and analyzed the advantages and disadvantages of cloud
technologies and subjects - their recipients (tables 2.1.1, 2.1.2).
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Table 2.1.1 — The essence of the benefits of cloud technologies for the relevant

recipients

Benefits

Entity

Recipients

1

2

3

Savings of money
(reducing the cost of
owning an IT system
by 50-75%)

It is not necessary to purchase
equipment, software, maintain them
and maintain them in an up-to-date
state - transfer of capital costs to
operating rooms, rent for resources

that are actually used

Users of all service
models
according to the level

services

Saving time

There is no need to deal with
development, updating, support; you
can quickly increase the amount of
memory, speed, etc. in automatic
mode; availability from any place
where there is a network; remote

access to electronic devices

Users of all service
models
according to the level

services

Use of enhanced
protection of software

and data

Specialized protection tools that are
constantly updated; some providers

offer continuous backup

Users of PaaS, SaaS
models, developers -
protection against
unlicensed use of

software

Economy due to the

effect of scale

The possibility of effective use of
cheapening of resources due to

redistribution between users

For data center
owners, users of laaS

models
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Table 2.1.2 — The essence of the disadvantages of cloud technologies

Disadvantages

Essence

Note

1

2

3

Unsatisfactory

security

The increase in the level of
service is related to the
simultaneous by reducing
the level of control

the severity of pain-related
processes to the enterprise.
The possibility of industrial
espionage, the use of bogus
sites, etc.

Critical system failure

will concern million
number of users.
Immaturity of suppliers.
Impossibility of control or
directly removing, deleting

your data

03/17/2011 - Reddit internet service
stopped working for several hours
due to equipment failure.
04/21/2011 - due to refusal of work
Amazon service affected thousands
users, the failure was eliminated in 3

days

Unreliable
Internet, high
cost of

services

Unreliable communication
channels, especially in
small towns and relatively

high cost

The cost of Internet connection is
calculated as a percentage of GNP per

person
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Continuation of table 2.1.2

Dependence Most cloud software The most common services are
from the Is proprietary, closed code. | Google and Amazon. All global
provider The disappearance of a providers in one way or another try to
provider from the cloud attract and bind users to themselves.
means the disappearance of | Software products must meet the
everything that is in the requirements of interoperability,
clouds of such a provider mobility, cross-platform, have
standard APIs for connecting other
developers' programs
Difficulties of | For large enterprises that System replacement, development of
integration use complex automation, it | additional integration modules -
with existing | does not make sense to additional money. To use an external
information completely change IS, then | cloud, the enterprise must create an
systems it appears the question of internal one cloud (implement
systems integration, which it is not | virtualization - ensure horizontal
S0 easy to solve scalability and service-oriented
architecture). For many, this is a
complete overhaul systems
Less Application services in Temporary defect that will be fixed in

functionality
of cloud

systems

public clouds have less
functionality than

standalone services

the development process
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Continuation of table 2.1.2

Absence

adequate legal

There is no legislation that

would regulate the relations

Supreme Court of Great Britain in

November 2010 ruled that a person

provision of cloud computing entities; | bears responsibility for published
limitation of national information on the Internet only in the
legislation on the placement | country where the servers are
of personal and other data | physically located. In Ukraine,
enterprise data must be located on its
territory. In some countries,
government authorities can seize data
from providers cloud services without
warning the owners
A significant | Significant savings and Building a large data center in the

concentration | income from scaling are USA for 50 thousand servers costs

of computing | obtained in the case of approximately 200 million dollars

capacities, administrator maintenance
which can lead | of more than 1000 servers

to monopoly

The presence of advantages and disadvantages indicates the need for each
enterprise to carefully approach changes in business models and the processes that
serve them. In addition, every business has its own critical data and processes, as well
as the ratio of speed, availability for the end user and risks of data loss and control
over the situation. As B. Brecht claimed in his "Copper Novel": let's not argue, let's
count. That is, it is necessary to carefully justify the necessity and possibility of
transition to a new service model in financial terms.

But one thing is clear, that cloud technologies are already being developed and
used. And the fact that Europe and the USA are engaged in streamlining issues
related to their use (safety, legal, standardization) indicates a gradual transition to the

active industrial implementation of these technologies.
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For example, within the framework of the Federal Risk Management and
Authorization Program (RedRAMP), which is designed to select cloud service
providers for government agencies, the US federal government has established about
170 security measures [11].

In 2009, the European Network and Information Security Agency published a
report on the risks and benefits of cloud computing in the field of information
security [34].

European Commissioner for Digital Development Neelie Kroes noted that they
are correct actions by the European government will allow the Internet to maintain its
role as a generator of innovation, economic growth and freedom. The first area of
activity of the European government will be the improvement of legislation. This
work should be conducted on an international scale: such issues as data protection
and privacy, determination of data jurisdiction, determination of the degree of
responsibility for violations in the operation of services, and protection of user rights
are of international interest.

As for Ukraine, there are no national initiatives under consideration issues of
cloud computing, there are some private publications with an overview of the
situation, advertising materials of vendors of large foreign corporations. Ukrainian
companies approach the definition of their services quite modestly - cloud hosting,
which in principle corresponds to the essence of most of the services provided.

The generalized characteristics of cloud services offered by providers in public
clouds of Ukraine (tables 2.1.3; 2.1.4) are provided by service models. The data in
Table 2.1.3 show that the bulk of the services belong to the 1aaS model and the
services have quite significant differences in characteristics. (The table includes only
those providers that have specific characteristics of the services they offer and their
prices).

Interserver provides access to software that allows refer its services to the RaaS
model.

As for the SaaS model, we have a rather interesting situation.
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Company Solution HHD oC Price/m | Data centers
1 2 3 4 5 6

HostPro Cloud 10000Mb | Any OS $25.00 | Ukraine,
hostpro.ua minimal 160000Mb | Any OS $320.0 | Netherlands

Cloud

maximum
UnixHost VDS Mini | 10240Mb | Any OS $14.00 | Ukraine
unixhost.com.ua VDS Light | 15000Mb | Any OS $19.00

VDS Base | 25000Mb | Any OS $24.00

VDS 50000Mb | Any OS $34.00

Medium

VDS 60000Mb | Any OS $44.00

Powerful

VDS High | 80000Mb | Any OS $74.00
00O «IIpocto VPS-L 80000Mb | Unix/Linux | $39.95 | Ukraine
XOCTHHD» VPS-XL 160000Mb | Not specified | $69.95
prostohost.com VPS-XXL | 250000Mb | Not specified | $129.9
Ukraine Hosting Cloud-1 2000Mb | Any OS 25.00 | Ukraine
ukrainehosting. UAH

com.ua
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Continuation of table 2.1.3

Paylicense OVZ Linux | 3000Mb Unix/Linux | $4.99 | Ukraine,
paylicense.com 1 7000Mb Unix/Linux | $7.99 | Germany,
OVZ Linux | 10000Mb | Unix/Linux |$11.99 | France
2
OVZ Linux
3
CJSC «ISP System» | Host Cloud | 1000Mb | Not specified | $1.29 | Belgium,
Ispserver.com USA,
Germany
LLC «ExkBia» Packet A 50000Mb | FreeBSD $18.75 | Ukraine
www.ekvia.com Packet B 100000Mb | FreeBSD $27.50
Packet C 200000Mb | FreeBSD $47.50
Just Hosting JV1 Unlimited | Unix/Linux | $8.00 | Germany
justhosting.com V2 $12.00
JV3 $18.00
ROICDC RO 8000Mb | Any OS $10.00 | Ukraine
roicdc.com R1 10000Mb $15.00
R2 12000Mb $18.00
MiroHost eVPS 1 10 40 Gb | Not specified | 54 Ukraine
http://www.favor. eVPS 64 40 Gb UAH
com.ua 1800
UAH
Interserver MINI 500 Mb Not specified | 1.8% Germany
http://interserver.com | OPTIMAL | 2000 Mb 4%
PRO 7000 Mb 7$
VIP 20000 Mb 10$
UNLIM 50000 Mb 19%

A significant number of Ukrainian citizens already use some cloud services

without even thinking about it. Social networks, webmail, other communications,
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storage of data, photos, office applications that are accessible through a web browser.
Most of them are free (a very significant factor). But the main direction for
developers of SaaS services is small and medium-sized businesses. This direction

should become a source of income for the former and an opportunity for savings for

the latter. The list of SaaS software available in Ukraine is given in Table 2.1.4.

Table 2.1.4 — Characteristics of SaaS services in Ukraine

Program type Program name Developer
1 2 3
Office packages Google Docs, Google Google
Apps, Zoho Write, Office | Microsoft

Web Apps, Office 365

Presentations

Sliderocket, Prezi

Sliderocket Inc, Prezi Inc

Graphic editors

Photoshop, PixIr, Lunapic

Adobe Systems, Pixlr

team, lunapic

Postal services and search

engines

Google, Pandora

Google, Pandora Corp

Accounting and other "1C"

programs

1C byxrantepis 8.3

«1C», Ukraine
Goodex (Ukraine)

Antivirus programs

ESET

ESET, Slovakia
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Continuation of table 2.1.4

Organization of collective | Unification of offices Company ISS (Ukraine)
work, CRM system using VPN technology, (wwwe.issukraine.com)
antivirus protection and
security, mail systems,
collective work systems,

CRM systems

Electronic document Directum Representative office of

management "Jlan Cepsic" company in
Ukraine

Social networks Facebook, MySpace Facebook, USA

Different for small and | «Cywmicua paboray, «Meraruiany», UKraine

medium-sized companies | «busHecMeHeKEPY,

«Tack-menemkep», CRM

Analysis of the data in Table 2.1.4 shows a rather limited list of specialized
services based on the SaaS model, which are not available in the free service. This
means that SaaS service providers need to prove the value of their cloud services to
their customers. In particular, this concerns the openness of information regarding
tariff plans, the possibility of free familiarization with products and services (positive
examples are the company ISS), access to the SLA and ensuring its fulfillment.

Large corporations, especially financial ones, build and use their own data
centers, create private clouds for internal needs. On the one hand, they have financial
opportunities, and on the other hand, they care about data security and do not want to
lose any control over data and processes.

The biggest problems arise with regard to the complex automation of
enterprises' activities or their main business processes.

And we can say that the Ukrainian developers of the SaaS model have invented

a good way to win supporters - the use of a compromise option, taking into account
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the quality of local Internet channels and the psychological attitude of users to "have
their own™ (S + S model). They offer software tools ("Simple Business", declared
"1C: Accounting 8.3") that can work in the cloud and be downloaded to an
autonomous PC. Yes, in "Simple Business" the database is cached during operation
and continues to work even if the connection is interrupted.

A common characteristic of companies that build their products on the basis of
the cloud is the confidence that the Internet is able to meet the needs of users in data
processing. The largest players in the infrastructure-as-a-service market are Amazon,
Microsoft, VMWare, Rackspace, and Red Hat. Although some of them offer more
than just infrastructure, they share the goal of selling basic computing resources.

In general, cloud technologies have both advantages and disadvantages. They
are quite economical and appropriate for organizations, corporations, firms, etc. They
do not require significant resources of your device (be it a PC, tablet, smartphone,
netbook or other computer), but they are demanding in terms of Internet access.

The disadvantages of "cloud" solutions are mainly reduced to the problem of
trust in the service provider, which depends on both uninterrupted operation and the
preservation of important user data. In addition, “"cloud computing”" makes high
demands on the quality of communication channels, which guarantee constant high-
quality access to the Internet.

Organizations that need to ensure consistent service levels must address several
key requirements before they can move sensitive data to the cloud. Consider the
matching challenges facing organizations and systems that take the initiative to
deploy software in the cloud to ensure that data and resources are protected and
aligned with maximum efficiency.

Let's consider the issue of deploying software as a service. Many enterprises
want to take advantage of the productivity, cost savings and scalability offered by
cloud infrastructures. However, the need to meet service level requirements does not
disappear when an enterprise deploys cloud solutions, whether it is a software-as-a-

service (SaaS) or full infrastructure-as-a-service (laaS) deployment.
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It is important to take care of solving the following issues:

— clarification on security. When organizations migrate important data to a
public cloud environment, they have to trust their cloud providers, at least at the level
of agreements reached. The respective functions and responsibilities of the client and
the provider will differ significantly depending on the cloud deployment model. For
example, in the case of an laaS environment, the customer will retain responsibilities
such as data protection and patching, while the vendor may be responsible for
physical security, network segmentation, and tenant isolation in multi-tenant
environments. Regardless of the cloud model adopted, organizations need to ensure
that responsibilities are separated and that the vendor's security measures are clear
and auditable;

— ensuring data confidentiality and trust. When critical data is under the control
of cloud services, organizations must have a clear idea of how that data can be
preserved. For example, some cloud providers have rules specifying that, in the event
of contract termination, they will retain customer data until all debts are paid, which
can be a reason for many organizations to refuse services. In other cases, if a cloud
provider is subpoenaed, they may agree to turn over records for one or more
customers to law enforcement. Finally, issues related to proper decommissioning of
application copy media and virtual machine images can also present challenges;

— consideration of possible regional features. There are many rules that are not
only region-specific, but that dictate where sensitive information assets can and
cannot be located. Many countries also have laws that limit the ability to transfer and
process data abroad. For example, in some European countries, medical institutions
cannot use cloud services to store patient data, unless the provider's facilities are
located exclusively within the borders of specific countries.

Let's consider the technical and economic requirements for ensuring the

security of service deployment.
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Figure 2.2.1 — Stages of software deployment

In order to meet their regulatory requirements in virtualized cloud
environments, organizations must go beyond basic user access controls and
proactively implement robust security policies. Fig. 2.2.1 shows the stages of the life
cycle of the software during commissioning. To achieve the above goals, software
deployment systems must meet the following requirements:

— control of privileged user access, in accordance with a large number of
security mandates of organizations to protect against insider threats and mitigate the
risks associated with malicious actions of administrators. Systems must ensure that,
even in multi-user cloud environments, the security transparency and control
necessary to protect sensitive data takes place. For this, the system must separate
virtual modules that contain confidential data. As a result, the security system will
gain control and ensure that cloud service administrators cannot abuse their superuser
rights and that users who have access to one service or part of it cannot access
instances of another group. In addition, it is necessary to ensure control and
notification of changes in critical access rules for responsible persons;

— protection against unauthorized copying of service instances. In cloud
environments, instances can constantly migrate between virtual machines. Given the
variability of these conditions, the deployment system must ensure that virtual images
and the sensitive data they hold are not accidentally left on unused systems, or
systems that can be accessed by third parties or services. The deployment system

must also maintain full control over data isolation, security, and sharing in
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multitenant cloud environments. By using encryption of virtual instances, it is
possible to significantly reduce the probability of compromising the system through
access to its physical media, and to provide protection against a number of
vulnerabilities. In addition, the system must provide the ability to accurately apply
security policies to specific subsets of data. It depicts the way data security can be
baked into software-as-a-service deployments;

— ensuring action tracking. For the system, it is important not only to ensure a
reliable deployment process, but also to provide reliable storage of information about
all actions performed by the system or the administrator using it. This is important for
tracking all changes made during service deployment or during system operation. For
this, centralized management of the change process should be used. The integrity
check function detects unplanned changes that may have been made manually on the
server and alerts the operator, who can decide whether to integrate these changes into
the final configuration or reject them and return to the reference configuration. Action
tracking can also be used to audit system performance and, in case of abnormal
situations, greatly simplifies the investigation of their causes.

Consider such a management tool as a data warehouse for increasing the
competitiveness of enterprises. Small and medium-sized enterprises play an important
role in local, national and even global markets.

Their development and increasing the efficiency of their management are an
integral part and necessity of national economies. Improving the efficiency of
management of small and medium-sized enterprises is impossible without improving
the technical side of the functioning of enterprises, namely information technologies.
This is due to the need to collect and process a large amount of data and use modern
decision support systems (DSS) even by small enterprises in order to increase
competitiveness.

The DSS market is filled with various systems. However, the high cost, high
requirements for hardware and software infrastructure, complexity for users,
excessive functionality, low flexibility of the system for a rapidly changing business

environment, inconsistency with the specifics of the work of small and medium-sized
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enterprises make the existing on the Ukrainian and international market of SSPs
unsuitable and unattainable for enterprises SME.

Thus, small and medium-sized enterprises need a cheap, simple, flexible and at
the same time effective solution with a "light" architecture. To fulfill these
requirements, it is advisable to use a "light" client based on a web interface (for
example, a web browser). In addition, the use of web technologies ensures the
relative cheapness of the obtained solution due to the absence of the need for a large
number of applications, and the need to build and maintain a corporate network. The
need for continuous data analysis is traditionally solved with the help of OLAP
(Online analytical processing) technologies, but they are almost always based on a
"heavy" architecture and their flexibility is limited by data aggregation. At the same
time, databases (DBs) operating exclusively in RAM have significant advantages in
data processing time and are endowed with greater flexibility (data analysis is
possible at any level of detail).

The use of the Web to build a decision support system takes place in the
following directions: the Web as a source of information, the Web as a "light" client
(for example, a web browser), the Web as a data store, the Web as a data processing
and visualization technology.

Until now, the Web has been used mostly as an interface for displaying data.
The use of web browsers ensures simplicity and cheapness of installation and use of
the system, simplifies the process of training system users, and reduces the cost of
system implementation and maintenance. At the same time, the need for a large
number of separate applications disappears, partners and branches of the enterprise
are given the opportunity to view the data storage. However, there are many
opportunities in the use of the Web in the field of data warehousing. Web-data
repositories imitate such qualities of traditional data repositories as the organization
of data on enterprise objects, data aggregation, data presentation in the form of time
series. However, web data repositories differ in access to data (instead of local access,
access via the Internet is used).

Web data warehouses can be divided into two subgroups: XML document
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warehouses and XML data warehouses. The first are aimed at working with
unstructured data, the second - at working with structured data. The construction of a
data warehouse with the help of the above technologies takes place by converting
XML data into a relational model using XML data schema.

Currently popular cloud computing also uses Web technologies. Cloud
computing provides access to large amounts of data and computing resources through
various interfaces. The main users of cloud computing are small businesses that do
not have the opportunity to invest and maintain expensive hardware and software on
their own. In addition, their pricing policy is adapted to the resources used.

Thus, a scientific and theoretical analysis of the existing methods of optimizing
the IS of organizations and enterprises based on "cloud" technologies was carried out,
as well as what cloud computing, deployment models and cloud computing service
models are considered, the advantages and disadvantages of cloud technologies and
their recipients were grouped and analyzed , summarized the characteristics of cloud
services offered by providers in public clouds of Ukraine, also discussed the issues of
deploying software as a service and technical requirements for ensuring the security

of deploying services.

2.2 Justification of the selection of procedures and algorithms for the
implementation of “cloud" technologies in the information systems of the

professional advanced military educational institutions

Professional training of IT specialists in the modern world faces the problem of
constant updating of both hardware and software. Educational institutions depend on
information technology, without which they can no longer function effectively. The
purchase and maintenance of software and various computer equipment constantly
requires significant financial investments and the involvement of qualified specialists.
The solution to the problem can be the use of "cloud computing”, Web 2.0 and Web
3.0 technologies.

The improvement of the education system based on information technologies
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and the widespread introduction of ICT into the educational process were studied by
scientists: V. Bykov, A. Verlan, R. Gurevich, M. Zhaldak, T. Koval, S. Sysoeva, O.
Spirin, O. Stefanenko, and others .

Many works of domestic and foreign authors are also devoted to network
technologies and the use of network social services of the Internet in education. For
example, the possibilities of using web technologies in the educational process of
advanced educational institutions of Ukraine are considered in the studies of V.
Bykov. In his work, Grendon Gill describes the peculiarities of using the Internet as
an educational technology in the system of preliminary education, and gives
recommendations for their use. In the works listed above, web services are considered
as network software that supports group interactions. Unlike the network services
considered in the works listed above (blogs, wiki pages, messengers, video services,
etc.), "cloud computing™” allows you to use software, data, and even computers as a
service. Some works even describe how cloud computing can be effectively used in
the process of teaching and training students. However, the analysis of pedagogical
works and literature revealed that the issue of using cloud services in the educational
process of the professional advanced military educational institutions is poorly
studied.

"Cloud" refers to a complex infrastructure with a lot of technical details hidden
in the "clouds". The US National Institute of Standards and Technology (NIST) in the
document "NIST Definition of Cloud Computing v15" defined "cloud computing" as
follows: the model of "cloud computing" enables convenient access via a network to
a common pool of configured computing resources (for example, networks, servers,
storage systems, applications, services); the "cloud" model promotes accessibility and
is characterized by five main elements (on-demand self-service, wide network access,
pooled resource, independent location, rapid flexibility, scalable services). "Cloud"
includes three service models (software as a service, platform as a service,
infrastructure as a service) and four deployment models (private clouds, group
clouds, public clouds, hybrid clouds). Professor of the Massachusetts Institute of

Technology (MIT) Karl Hewvit noted that with "cloud computing” data is
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permanently stored on virtual servers located in the "cloud"”, and also temporarily
cached on the client side on computers, laptops, netbooks, mobile devices, etc [17].

The first step in the use of "cloud computing" in education was the transfer of
email support (outsourcing) to students and teachers. E-mail is a basic, fairly well-
standardized service that can easily be supported externally, but is not central to the
operation of an educational institution. Both Google and Microsoft provide free e-
mail to educational institutions in many countries. Educational institutions are also
beginning to use low-level cloud services for data storage purposes. This can be
beneficial if the security of data access is not a priority, for example, if video and
audio materials are provided as open educational resources. Free online video opens
unprecedented opportunities for any professional in the field of education. An
example is the library of the Khan Academy, which hosts more than 2,400 free video
lectures on all subjects.

Implemented since 1997, the non-profit Cisco Network Academies program
provides free educational and exam materials, as well as instructor support to
educational institutions in all parts of the world. Currently, it operates in 165
countries. Thus, Cisco Networking Academies is the largest virtual training
classroom on our planet. Cloud technologies deliver educational materials in the most
economical and reliable way, distinguished by ease of distribution and updating. In
addition, the cloud network opens the door to the world of education for those who
are unable to learn in a traditional way. Two types of cloud computing will be of
particular benefit: SaaS (software-as-a-service - software as a service, i.e. delivery of
cloud software in real time) and laaS (infrastructure-as-a-service - infrastructure as a
service, i.e. free provision data storage resources, e-mail functions and collaboration
systems). The third type of cloud computing - PaaS (platform-as-a-service) should
become more relevant for educational institutions over time.

Support for cloud technologies and computing is becoming an important
component of education development. There are two main ways of using cloud
services in education.

The first is publications and resource sharing within the user community.
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Another variant of the use of "cloud" services, which is beginning to spread in
the field of education, is the transfer to the "cloud" of learning management systems
(LMS, Learning Management Systems). Outsourcing support for systems such as
Blackboard and Moodle makes sense for educational institutions that cannot afford to
purchase and maintain expensive hardware and software.

There is a misconception that "cloud computing" is any service provided using
the Internet. In addition, the term Web 2.0 is often confused with the term "cloud
computing™. As in the case of cloud computing, the definition of Web 2.0, Web 3.0
has not yet been fully agreed upon.

The concept of Web 1.0 assumes that the site and its content are created by the
author, the owner of the resource. The user has the opportunity to be only a consumer
of content, the possibility of the user's participation in its creation is strictly limited.
The site serves as an information source for the user.

In the concept of Web 2.0, a site is initially not a collection of content that may
interest the visitor, but some information space where the user has the opportunity to
show his own activity: to upload his information, that is, to become a co-author of the
content. In this way, Web 2.0 - the site, not being a collection of content at first,
gradually - due to the high activity of the user - becomes content-filled, interesting
and significant. In contrast to the Web 1.0 site, the Web 2.0 site can be characterized
as a platform, a tool that the user can use for his needs. The author of the term "Web
2.0" is generally considered to be Tim O'Reilly, the head of the O'Reilly Media
publishing company and a supporter of the free software movement. Tim O'Reilly
defined "Web 2.0" as a methodology for designing systems that, by providing
network interactions, become better the more people use them. In the concept of
"Education 2.0", education is based on the concept of Web 2.0. Software (software)
with such capabilities may be hosted at the educational institution itself or be
accessible via the Internet. It can be in the cloud, which is characterized by peak
elasticity, pay-as-you-go and other key features, or it can be hosted locally.

Studies of the didactic possibilities of Web 2.0 services show that the following

services are of interest in their use in the educational process.
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A blog (from the English blog, web blog) "online journal or diary of events) is
a website, the main content of which consists of regularly added records, images or
multimedia. By authorship, blogs can be personal, group (corporate) or public (open).
Blogs are characterized by the possibility of publishing reviews of visitors.

Blogging requires the availability of software (software) that allows the
average user to add and change entries and publish them on the Internet. Such
software is called a blog engine. The use of blogs allows you to demonstrate the
following functions in pedagogy: communicative, self-presentation, cohesion and
maintenance of social ties, self-development or reflection, psychotherapeutic.

Blogs can be used in the educational process in the following ways:

— as a source of previously published educational information teacher;

— for the organization of discussions (seminars) on the topics of the curriculum;

— for the organization of distance learning;

— for control based on publications, discussion of control works and students'
tasks, which they post in their own blogs.

A wiki is a Web site, the structure and content of which users can jointly
change with the help of tools provided by the site itself. The most famous wiki site is
Wikipedia (wikipedia.com).

To create a Wiki environment, you also need special software (Wiki engine),
which is quite simple in its structure and functionality, due to the fact that all actions
related to structuring and processing of content are performed manually by the user.
We will give examples of classes using the Wiki.

Let's consider an example of glossary development. Glossary development is
an integral part of any electronic educational and methodological complex. The
difficulty of compiling it is that there are often several definitions of the same
concept. The problem is to choose a concept from a set of definitions for placement in
the glossary. The teacher can choose one definition of the term and several other
definitions. Students log into the Wiki system from their computers, study, edit and
offer their own vision of the terms suggested by the teacher and published in the

Wiki. Given that public editing is preserved, the participants of the learning process
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get the opportunity to analyze the entire lesson. All classes can be held offline, as
well as in real time online. At the same time, the results of the group's work are stored
on the server, which are available to all participants. The criterion of the quality of
the class is the activity of the participants and the content of the messages. Students
develop analytical thinking, master new possibilities of the Internet.

Let's consider the possibility of creating collective educational material. The
teacher places a fragment of the theoretical part of the course, for example, from the
textbook, students develop it; as a result of this, a collective modernization of the text
of the educational material is obtained. The activity of the students in the group and
the content of the comments are the criteria for evaluating the lesson. Thus, students
can gain deeper knowledge.

Let's consider the website delicious (from the English delicious - excellent) is a
website that is provided free of charge to registered users, and also allows you to save
a collection of your bookmarks on selected pages of the World Wide Web. All users
of Delicious can view bookmarks, order them by importance and given labels (tags).
A registered user can add a bookmark to any web page by specifying the Internet
address, the name of the bookmark, its description and keywords. The user can assign
arbitrary labels to bookmarks. You can assign several labels to one bookmark. By
selecting a certain tag or group of tags, you can view a list of bookmarks with these
tags. For each bookmark, you can view a list of your tags, as well as a list of tags
submitted by other users. You can also view lists of popular bookmarks or those
added by other users [16].

Thus, the possibility of this service lies in the fact that it is possible to store and
classify previously selected bookmarks of site addresses on certain educational
topics. In the process of group work, the service allows you to work together on
information (view, evaluate, supplement) in study groups of students.

Let's consider the YouTube service - a service that provides hosting services
(placement) of various video materials. Users can add, watch and comment on
videos. Thanks to its simplicity and ease of use, YouTube has become the most

popular place to host video files. Professional and amateur films and clips on various
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topics can be presented on the site.

In the educational process, materials from YouTube can be effectively used as
educational materials. Noting the numerous advantages of Web 2.0, let's highlight
some negative aspects:

— the need for modern computers and high-speed communication channels;

— special training of teachers and students for using services;

— the problem of self-presentation and trust in information;

— certain difficulties in using emotions using the text channel communications;

— privacy Issues;

— psychological problems of Internet communication;

— intellectual property and copyright.

The forum is one of the most accessible and, at the same time, effective means
of remote communication, which is a means of network communication using the
exchange of text messages between students, employees in the mode "Everyone with
everyone" or "everyone with everyone" in real or delayed time. The creation of a
system of closed forums among employees allows to discuss various issues.
Traditionally, the forum is implemented as a component of the information and
educational environment and is its separate service; it is also possible to consider the
forum as an electronic educational resource that serves to provide communication
activities within the working program of the discipline and is an integral part of the
electronic educational and methodological complex.

The implementation of modern ICT in the educational process has allowed to
achieve significant positive results under the condition of increasing productivity and
reliability during a constant increase in the amount of information being processed
and the requirement to reduce the costs of supporting education.

An effective means of solving this problem is the development of ICT based on
the introduction of cloud computing (Cloud Computing), which is currently one of
the most promising innovative directions in the development of ICT services. Cloud
computing is a dynamically scalable way of accessing external computing resources

in the form of a service provided using the Internet, while the user does not need any
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knowledge of the structure of the "cloud" or management skills of this "cloud
technology". Each user does not have to worry about the compatibility of electronic
documents and software, but can store his documents on a remote server and access
them from any device [21].

Using this technology, students have the opportunity to access educational
materials, submit completed work for review, complete previously started tasks,
complete their share of the project, post their work, presentations, etc. Cloud
computing has certain advantages, including: availability, low cost, flexibility,
reliability, security, huge computing power.

All this determines the advantages of using cloud computing compared to other
technologies. Let's draw attention to certain problems in the use of cloud computing
[22]:

1. The need for a permanent connection to the Internet.

2. Certain software computations that can be deployed on "cloud" and provide
users.

3. Preservation of confidentiality of data stored in the "clouds".

4. Reliability of information stored on the “cloud”, if it is lost on “clouds", then
it is impossible to find it.

5. Security - the "cloud" is a reliable system, but penetration into it gives access
to data stores, the possibility of using viruses.

6. The high cost of equipment - to build your own "cloud" is necessary
expensive equipment.

Despite this, "cloud" computing has a great future, prospects for use in
scientific research, organization and implementation of training.

Therefore, the use of Web 2.0 services in education contributes to:

— free distribution of educational materials;

— the possibility of their joint use in the educational process opens up;

— independent creation of network educational materials. Everyone gets the
opportunity not only to access digital collections, but also to participate in the

creation of its own network content;
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— opportunities to participate in new forms of activity without special ones
knowledge and skills in informatics (search, accumulation, editing and use of own
digital objects;

— monitoring of community members; at the same time communication is
carried out in the form of mutual monitoring of network activity.

The use of "cloud" computing technology will allow IT processes to be
automated and virtualized, and users will be able to receive the necessary computing
power, access to data storage, etc. upon request. Simply put, Web 2.0 is a type of
software, while cloud computing is a method of storing data and delivering software
to the end user. Undoubtedly, this is a challenge to the system of professional
advanced military education. But this is a challenge for both students and teachers:
will they be able to create a new system of information perception, when it is
important to know not only where to find information and how to assess its
reliability, but also how to do it at the pace of modernity [23].

Web 3.0, according to the definition of Jason Calacanis (Jason Calacanis), the
head of Netscape.com, the creator of the search startup Mahalo.com and the Weblogs
network, is high-quality content and services created by talented professionals on the
Web 2.0 technological platform.

The Web 2.0 technological platform, which led to the emergence of a huge
number of monotonous resources, which, accordingly, devalues the value of most of
them, is being replaced by the third - cultural version of the Web. It is used by
professionals to create new — interesting and useful — content.

The most common interpretation of the term Web 3.0 is its identification with
the Semantic Web. The main idea of this concept is based on the implementation of a
metalanguage that describes the content of sites for the organization of automatic
exchange between servers. The second most common definition of Web 3.0 is the
concept of "knowledge managers.” It was proposed in 2006 by the editor-in-chief of
the popular web portal Oleksiy Andreev. According to this concept, a knowledge
manager is an expert in a specific field who brings high-quality information to sites

(Web 2.0), thereby relieving the average user of the need to search and evaluate.
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The main idea of Web 3.0 is that the user, who was previously involved in the
process of creating content, now creates collectively, and his partners, in addition to
other users, are experts in the fields, and the status of the user can be changed to
expert, as well as and a form of cooperation between the content creator and the
portal. The expert should act as a kind of moderator of the content. An important
point is the emergence of "wisdom of the crowds" in Web 3.0 format portals instead
of the prevailing "madness of the mobs" today. Web 3.0 foresees the emergence of
highly specialized (niche) resources, where the aggregation of all the services and
tools of the professional social component necessary for the user will be carried out,
and content moderated by experts will be published.

The use of "cloud computing" technologies, Web 2.0 and Web 3.0 are the most
serious changes currently taking place in the field of information technology, and
education cannot fail to take advantage of working with information in the "clouds".

It makes sense to think about the expediency of creating a learning model
based on the use of "cloud" technologies, which will save the professional advanced
military educational institutions from unnecessary costs for hardware or software,
while providing access to data servers. In addition to saving money, which is so
necessary for the professional advanced military educational institutions, it will give
cadets the opportunity to simultaneously work with common databases on the
Internet, to actively use their laptops, smartphones, and other opportunities to work
with information from the “cloud™, minimizing the need for computer laboratories, or
their implementation in cloud environments.

Thus, the procedures and algorithms of the implementation of “cloud"
technologies in the information systems of the professional advanced military
educational institutions were considered, namely: the use of web technologies in the
educational process of professional advanced military educational institutions of
Ukraine, the main ways of using cloud services in education, and the advantages and
problems of use were also highlighted. "cloud"” technologies in educational
institutions. The use of "Web 2.0" services such as blog, wiki, YouTube, forum and

delicious in the educational process is proposed, which will improve the quality of
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education.

2.3 Formalized formulation and model representation of the problem of
increasing the economic efficiency of information systems of the professional

advanced military educational institutions

In recent years, there have been significant structural and qualitative changes
both in the Ukrainian education system and in the domestic professional advanced
military educational institutions themselves. In an effort to ensure a stable economic
position in the conditions of fierce competition, the professional advanced military
educational institutions are increasingly listening to the demands of the market and
state customers.

The competitiveness of professional advanced military educational institutions
in the conditions of a market economy directly depends on the quality of management
decisions made and the effectiveness of the management system. The main criteria
for the success of professional management are the quality of education and the rating
of the professional advanced military educational institutions, economic efficiency,
and the correct organization of learning processes and scientific research.

It is difficult to imagine the effective management of a modern vocational
higher education institution without appropriate informational support. Today, most
managers at all levels understand this. Thus, a modern information management
system (IMS) becomes an indispensable tool of the manager in ensuring the
successful and stable development of the professional advanced military educational
institutions.

In the context of expanding the use of information technologies and the process
of functioning of the professional advanced military educational institutions, one of
the most urgent issues is the issue of increasing the economic efficiency of the

professional advanced military educational institutions 1S (Figure 2.3.1).
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Figure 2.3.1 — Information system of professional advanced military educational
institution “VKSS”

One of the most promising ways to reduce costs to increase the economic
efficiency of the information system of the VKSS is the use of so-called SaaS
services.

SaaS (Software-as-a-Service), or software as a service. Some software or
applications, such as an organization's internal server for mail, data exchange, are
ordered as a paid Internet service.

In the field of education, this type of service can provide students with access
to e-mail, operating systems, applications, spam detection programs and junk mail,
provide students and researchers with specialized software as needed, as well as
software and hardware that require a lot of processing and calculations (for example,
to carry out experiments).

Some researchers see the benefits of using "software as a service" in
educational institutions in two factors. First, it makes it possible to solve the problems
of licensed use of software that requires constant updating. This is related to the
process of support and installation, tracking the terms of licenses, etc., which requires
significant funds and special employees. In the case of using cloud computing, the
licensing scheme is simplified, and less money is needed due to the fact that the
service itself is paid, and not the purchase of software. Secondly, as an argument in
favor of cloud computing technology for college, researchers see the fact that the

educational process requires searching and experimentation more than other types of
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activities. And the flexible opportunities provided by cloud technologies allow you to
change, test and compare different types of software, different forms of its use, which
would be impossible if the costs of purchasing new software, equipment and their
support were incurred every time.

One such service is provided by Microsoft, which offers the Office 365 cloud
service.

Microsoft Office 365 is a paid cloud proprietary Internet service and software
of the Microsoft company, which is distributed according to the "software + services"
scheme. The cloud format means that the data is stored in a data center, rather than on
a computer, which will provide users with access to documents and data through a
browser from various devices with or without the ability to access the Internet.

The Office 365 service for educational institutions offers the A3 plan, which
costs 2.5 USD per 1 computer per month, while the educational institution receives
the following services:

— e-mail on a server on the Internet: 25 GB of storage space per user, business-
class e-mail and shared calendars managed by Exchange Online;

— web conferencing: the ability to hold meetings over the Internet using HD
video conferencing, screen sharing, and instant messaging;

— intranet sites for workgroups: SharePoint sites provide workspaces with the
ability to configure security parameters for individual workgroups in the institution;

— integration with Active Directory: management of credentials and user
permissions;

— single login and synchronization with Active Directory;

— protection against spam and malicious programs: improved persistent
protection against malicious programs with the ability to filter spam;

— community support and phone support: 24/7 online IT support and phone
support for serious issues;

— Office Web Apps: create and edit Office files in the browser;
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— financial guarantee of uninterrupted operation during 99.9% of the time:
thanks to the financial guarantee of uninterrupted operation during 99.9% of the time,
you can not worry about the availability of your services;

— Office applications: Office subscription for a maximum of 5 PCs or Macs per
user. Desktop versions of Word, Excel, PowerPoint, Outlook, Access and other
applications;

— advanced e-mail capabilities: archiving and retention for legal reasons, as
well as unlimited data storage space;

— Electronic Information Requisition Center: a tool to ensure compliance with
requirements. Search on SharePoint sites and Exchange mailboxes;

— advanced voicemail features: support for voicemail on a server on the
Internet.

One of the most useful services of this plan, in my opinion, is the Office
application, which is provided for use as an MS Office package. Thanks to this
service, it becomes possible to save money by refusing to purchase licenses for the
MS Office package for all college PCs. The college's computer park has 2,000
personal computers, which are connected to a single college local network with
Internet access. Knowing the number of PCs in the college and the cost of 1 license,
which is 621 hryvnias for 1 PC, you can calculate the cost of purchasing MS Office
licenses using the formula:

AxB =_C, (2.3.1)
where A is the number of college PCs (pieces);
B — cost of 1 license for 1 personal computer (UAH);
C — costs of providing licenses for the entire computer park of the college (UAH).
2000 *x 621 = 1242000

So, from the above calculations, it can be seen that about 1.242 million UAH is
needed to provide licenses for the entire computer park of the college.

Next, it is necessary to calculate the costs of using the A3 plan offered by MS
Office 365 for all VKSS PCs. It is known that the cost of the A3 plan for 1 PC/month
iIs UAH 20, so you can calculate the costs of using the A3 service for the VKSS
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computer park using the formula:
Ax(D*N)=F, (2.3.2)
where A is the number of college PCs (pieces);
D — cost of A3 plan for 1 PC/month. (UAH);
N — service usage time (months/year);
F — costs for the purchase of MS Office 365 plan A3 for the entire computer park of
the college (UAH).
2000 * (20 * 12) = 480000 (UAH)

From the above calculations, it can be seen that the purchase of MS Office 365
plan A3 for the entire computer park of the college requires about 480,000 UAH.

So, knowing the cost of MS Office licenses and the cost of the A3 plan from
MS Office 365, you can calculate the economic effect of using the A3 plan, according
to the formula:

C—F=E, (2.3.3)
where C — is the cost of providing licenses for the entire computer park of the college
(UAH);

F — costs for purchasing MS Office 365 plan A3 for the entire college computer park
(UAR);
E — is the economic difference from switching to the A3 plan (UAH).

1242000 — 480000 = 762000 (UAH)

Therefore, by abandoning the use of licenses and implementing the cloud
service MS Office 365 plan A3, the college can save about UAH 762,000. per year,
which will significantly increase the economic efficiency of the VKSS IS. In
addition, the educational institution can significantly save on IT resources and at the
same time be confident in the reliability and security of the service, protected from
spam and advertising.

Thus, the most promising ways of reducing costs to increase the economic
efficiency of the information system of the specialized advanced military educational
institution "VKSS" were considered, and the economic effect of using the cloud

service was also calculated. The use of SaaS services, namely the Internet service
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Microsoft Office 365, is proposed.

2.4 Conclusions to section 2

Thus, in the second chapter, a scientific and theoretical analysis of the existing
methods of optimizing the information systems of organizations and enterprises
based on "cloud" technologies was carried out, in which deployment models and
cloud computing service models were considered, the advantages and disadvantages
of cloud technologies were grouped and analyzed, and deployment issues were
discussed software as a service and technical requirements for ensuring the security
of deployment of services.

The choice of procedures and algorithms for the introduction of "cloud"
technologies into the information systems of professional advanced military
educational institutions is substantiated, the main ways of using cloud services in
education are given, and the advantages and problems of using "cloud” technologies
in educational institutions are highlighted.

The most promising ways of reducing costs to increase the economic efficiency
of the information system of the specialized advanced military educational institution
"VKSS" were considered.

The use of "Web 2.0" and "Web 3.0" services and the Internet service
Microsoft Office 365 in the educational process was proposed, which will make the
learning process simpler and more convenient for students and teachers, which in turn
will contribute to the improvement of the quality of education.

Therefore, the use of "cloud" technologies will save educational institutions from
unnecessary costs for hardware or software, while providing access to data servers. In
addition to saving money, which is so necessary for our specialized advanced military
educational institution, it will give cadets the opportunity to simultaneously work
with common databases on the Internet, to actively use their laptops, smartphones,
and other opportunities to work with information from the "cloud", minimizing the

need for computer laboratories.
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