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37I0YMHIB, BUSBJICHHS BEIMKOI KUIbKOCTI mopymieHs [1/IP, 3HmKeHHIO Kopymiii Ha

Joporax Ta MiABUIIEHHIO OE3MEeKH PyXy Ha Joporax.

Jliteparypa: 1. Cuctema «VOCORD Traffic» [Enektponnuii pecypc]. — Pexum noctyma:
http://www.vocord.ru 2. PEC «PAIIMPA» [Enexkrponnuii pecypc]. — Pexum pocryna:
http://www.rapiraua 3. Cucrema «Kipod» [Enektponnuii pecypc]. — Pexum mocryma:
http://synesis.ru

YK 004.77
XMAPHI CEPBICH SAK IHCTPYMEHT BUKJIAJIAYA TA HAYKOBLA
Muymka O. B., accucrenT, Ka). KOMII’IOTEPHUX TEXHOJIOTid Ta MeXaTPOHIKH,

XHAJLY

IlocranoBka  mpodJiemu. [IBuakuii  pO3BUTOK  1HQOpMAIIIITHO-
KOMYHIKAI[IHHUX TEXHOJIOT1H HaJa€ CydacHOMY BHUKJIaauy Ta HAYKOBIIO IITUPOKUI
CTHEKTP MOXKJIMBOCTEH BJIOCKOHAJICHHS MEAAroTiYHUX TEXHOJOTI Ta MIBUIKOTO
pimieHHs: HaykoBUX mpodsieM. Xmaphi TexHoszorii (Cloud Computing) € ocHOBHUM
TpeHAoM Ha puHKY IT-mocayr, a iX KUIBKICTh Ta HANOBHEHHS 3a0e3MedyloTh
noTpedn Maiike BCiX cep BUKOPHCTAHHS KOMII IOTepiB. € HOCTaTHBRO Oararto
OE3KOIITOBHUX BapiaHTIB BUKOPUCTAHHS TAaKUX TEXHOJIOTIN (CEepBICIB), SIKIO HE
BpaxoBYBaTH BapTICTh HAaJIaHHS MOCIYT JAOCTYIY 10 Mepexi I[HTepHeT.

Mera jgociailKeHHsI — aHajgi3 XMapHUX CEPBICIB, IO MOXYTb OyTH
BUKOPUCTAHMMHU BUKJIQJadyaMU Ta HAYKOBI[IMU NJIsi PO3B’S3aHHS TOBCSKIEHHUX
npodeciitHux 3aaau.

XMmapHi cepBicM fIK IHCTPyMEHT BHKJAaJa4a Ta HayKoBHs. XMapHi
CEpBICM € HACTYIIHUM €TaloM pO3BUTKY TEXHOJOrIi BIpTyasi3alii pecypciB
OOUYHMCIIOBAILHUX cHCTEM. TexHoJoris BipTyani3auii BigoMa 3 cepeauHu 20-ro
CTOp14Ysl, ajie MKy CBOrO PO3BUTKY BOHA JiCTalla B OCTaHH1 JecsATh pokiB. Cnanax
IHTEpeCy J10 TEXHOJIOT1 BIpTyamizalii OyB 3yMOBJIEHUN CTPIMKHUM PO3BUTKOM
€JIEMEHTHOI 0a31 KOMIT FOTEPIB, ii 3HAUHUM 37CIIEBICHHSIM, a TAKOX MIITPUMKOIO
peXUMY BipTyatizailii y mpolecopax, OplEHTOBaHUX Ha MACOBUN PUHOK.

XwmapHi cepicu (puc. 1) 3’SBUIUCH SK BIAMNOBIAbL Ha BUIBHI pecypcu y
HEeHTpax 0OpoOku naHuX. [CHye Tpu OCHOBHUX BUJM Ha/laHHS XMAPHUX MOCIIYT:

eindpactpykrypa sk cepBic (laaS) — s po3poOHHKIB, HATAETHCS
BIpTyaJIbHUM KOMIT'IOTEP 13 33J]aHUMU XapaKTEPUCTUKAMU;

erutaropma sk cepsic (PaaS) — mast po3poOHUKIB, HANAETHCA HAJANITOBAHE
[13 — OC, inTerpoBaHe CEpeIOBUIIE i T. II.;

eIporpaMHe 3a0e3neyeHHs K cepBic (SaaS) — /Uil KIHLEBOTrO KOPHUCTyBaya.
Hanaetwcs nanamrosane [13 (Google Docs, Microsoft Office 365, Zoho i1 1. 11.)

Buknamadi Ta HayKoBIIi 32 Oa)KaHHAM 3HAWTYTh IHCTPYMEHT JIJIs PO3B’SI3aHHS
CBOIX 3a/a4 y Oyab-sKuX XMapHuX cepBicax. CydacHuit 0i3Hec, 10 HE BXOJIUTH y
chepy IT-TexHOOTIH, OPIEHTYETHCS B TEPIIY YEpry Ha BUKOPUCTAHHS CEPBICIB
SaaS. OcHOBHa MeTa — €KOHOMIsl KOIIITIB HA PO3BUTOK MEPEKHOI 1HOPACTPYKTYpH
Ta yrpuManHns [ T-creriamicTis.

Po3srissHeMo XMapHi cepBicH 3 OISy Ha TUIOBI 3a/1a4i, Cepel IKUX:

1) 06pobOKa TekcToBOI 1H(DOpMaIii;
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2) po0oTa 3 TaHUMU, OOUMCIICHHS CePEeIHbO1 CKIaIHOCTI;

3) npe3eHTallis pe3yyibTaTiB poooTH;

4) ciiyibHa po0OoTa 13 KOJIeraMu, CTyICHTaMH TOIIIO;

5) cknaaH1 0OYMCIICHHS, MOJICIIFOBaHHS, 00pOOKa pe3yIbTaTiB €KCIIEPUMEHTY;
6) po3poOKa MpOrpamMHOro 3a0€3MeUeHHS.

Pucynox 1 — XmapHi cepBicu

[lepmri 9oTtupu 3adadi yMOBHO BIJHECEMO [0 TepIiioi rpynu. Bonu
XapakTepHI K JUIA BUKJIaaada, Tak 1 Juis HaykoBIpl. OcTaHHI JIB1 3aJa4i — Jpyra
rpyna, 1 3aja4i € OUIbII XapaKTepHUMU U1 pOOOTH HAYKOBIIS.

[HCTpyMEeHTaMu JU1sl pO3B’sI3aHHA 3a/1a4 NEPILIOI TPYIH € IHTErPOBaH1 CEPBICU
SaaS, sxi Hagatote Google, Microsoft, Zoho, Apple ta 1H. Lli cepBicu HanawOTH
JIOCTYM J0 €JIEKTPOHHOI MOIITH Ta OH-JJAWHOBOTO O(ICHOTO MAaKeTa, 10 MICTUT,
K MIHIMYM, peIakTOp (MPOILECOP) TEKCTY, EAEKTPOHHI TabauIl Ta mpe3eHTanii [1].
BukopuctanHs 1UX cepBiciB B 0a30BOMY BapiaHTI HAJaeThCsl Ha Oe30IUIaTHIN
OCHOBI, ayne (YHKIIOHAJIbHI MOKJIMBOCTI OHJANHOBUX O(ICHUX MAaKETIB JEIIO0
oOMeKeH1 y MOopiBHsIHHI 13 iX a”Hanoramu — Microsoft Office ta LibreOffice.

[HCTpyMEHTaMu criibHOI POOOTH € €NeKTPOHHA MOIITa, KajleHaap, HOTaTK!
Ta Mporpamu JJig oOMiHy noBigomiieHHaMH. Google Hazae MOKIIMBICTh CTBOPEHHS
3akpuTHX a00 BiAKpUTHX cnuibHOT (Google ['pymnu), siki MOXKHA BUKOPUCTOBYBATH
JUISL CTIUJIKYBaHHSI Ta OpraHizaiii CIuIbHOI poOOTH. AHAJOTIYHUN CepBiC € il y
Zoho.

[lepeBarm SaaS: iHTerpaimiss 13 MOOUIBHUMHU MPUCTPOSIMH Ta J0JaTKaMHu;
MO>KJIMBICTh CHIJIBHOTO PearyBaHHs TIOKYMEHTIB Y OHJIAilH PEKHUMIi; aBTOMAaTUYHE
30epeKeHHs BEepCii JOKYMEHTA; CIUIbHI MaIKK; CIYy»K0u cruikyBaHHsa. Hemomik —
HEOOX1IHICTh MIBUJIKOTO HAIMHOTO MIAKIIOYEHHS 10 Mepexi [HTepHeT.

CrerianpHe nmporpamMHe 3a0€3MeUeHHs y BUTIAII XMapHUX CEPBICIB SaaS, 1110
HAJA€ThCsl HA OE€30MIaTHIM OCHOBI:

1) ananoru Matlab: Scilab on Cloud (http://cloud.scilab.in); Octave Online
(https://octave-online.net/); SageMathCloud (https://cloud.sagemath.com) ta is;

2) amamorm Mathcad, Maple, Mathematica: Online Algebra Calculator
(http://maxima-online.org/); Wolfram Alpha (https://www.wolframalpha.com);
SMathStudioCloud (http://smath.info/cloud/ ) Ta in.;

3) CUCTEMU IUCTAHIIHHOTO HaBYaHHS: MoodleCloud
(https://moodle.com/cloud), Google Classroom (https://classroom.google.com/);

4) cucremu  aBromatuyHoro  mpoektyBaHHsi ~ (CAIIP):  Onshape
(https://www.onshape.com); Tinkercad (https://www.tinkercad.com). BupoOuuku
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komepuiiaux CAIIP Takoxx po3BUBalOTh XMapHI CEpBICH, HANPUKIAA MPOTYKTH
Dassault Systems (www.3ds.com) MarOTh XMapHi aHaJIOTH.

JIns HayKOBIIIB CTBOPEHO 1HTErPOBAaHI CEPBICHM y XMapl, HaNpUKIaa CEPBIC
Fly Elephant (https://flyelephant.net) Hagae gocTyI 10 0OUKCITIOBATIBLHUX PECYPCIB,
GRID, HPC Tta GPU knacrepiB. Takux pimeHs Oarato, aje BOHHU, K IIPaBUIIO,
HAJIal0ThCS Ha KOMEPITIHHIN OCHOBI.

[HCTpyMEHTOM pPO3pOOHHMKA € TAaKOXK OH-JIAWHOBI KOMIUISATOPH, IO
J03BOJISIIOTh BUBYATH MOBY MPOTPAMyBaHHSI Ta CIUIBHO MPAIIOBAaTH HaJ KOJOM
oe3 BCTAHOBJICHHS cepeaoBHIIa pO3pOOHUKA: https://ideone.com,
http://coliru.stacked-crooked.com, http://rextester.com/, http://codepad.org. Jlo mi€i
rpynu BigHeceMo M OaratodyHKIIOHaIbHI cepBicu Taki sk TutorialsPoint
(https://www .tutorialspoint.com/), 1e MOKHA MBUIKO BUKOPUCTATH (BUIIPOOYBATH)
BEJIMKY KUIBKICTh IHCTPYMEHTIB pO3pOOHHKA, OpiEHTOBAaHOTO Ha Linux.

VY pasi, KoJu MOKJIMBOCTEH MyOJIIYHUX XMapHUX CEPBICIB SaaS HeI0CTaTHHO
ab0 mMOoTpIOHO HaBYATH XMAapHUM TEXHOJOTIAM TPOMUIBHUX CIENialiCTIB,
pPO3ropTaroTh MPUBATHI XMapH Ta HAJAIITOBYIOTH iX JUIsl HOTped opraxizarii [2].

BucnoBku. XwmapHe mnporpaMHe 3a0e€3MEeUeHHS HaJga€e 1HCTPYMEHTH
BUKJIaJladyaM Ta HAYKOBISIM JUISI IIBUJIKOTO PO3B’SI3aHHS MMOCTaBICHUX 3a/1a4, B T. Y.
Ha 0e301UIaTHIN OcHOBI. BukopucTanHs cepBiciB SaaS 103BOJISIE€ OLIIHUTH IEpEBaru
Ta HEAOJIKM XMAapHHUX TEXHOJIOTIH. SKI0 MOXIMBOCTEM MyONIYHUX XMapHHX
CEpBICIB MOKHA 31MCHUTH Nepexi Ha npuBatHi cepBicu ([aaS, PaaS, SaaS), ane
TaKHWil Mepexi/i BUMarae BKJIAJICHHS KOWITIB B IHPPACTPYKTYpy Ta KBai(piKOBaHU

NePCOHAI JJIA il pO3ropTaHHs Ta NIATPUMKHU.

Jlireparypa: 1. CaBuenko B.H. lcnonb3oBanue BuUpTyanu3alud U OOJAYHBIX
TEXHOJIOTuil ipu 00y4yeHnn nHbopmamonubM Texnonorusim / B. H. CaBuenko, O. B. MHuy1ka,
U. A. CacumoBa // HoBi TexHomorii HaBuaHHA : Hayk-meroa. 30. — KwuiB : IHcruryr
IHHOBaLIHUX TexHoJoriH 1 3MicTy ocBith MOH VYkpainu, 2016. — Bun. 88, vactuna 1. — C. 97-
101. 2. OO6naunsie TexHojmorun U  obOpazoBanue [Tekcr] / [3.C. Ceiinamerona,
2. U. A6nsanumosa, JI. M. MemxkutoBa u np.] : mox o6m. pen. 3. C. CeitnameroBoii. —
Cumepomnons : «JUAUTIN», 2012. — 204 c.

YK 656.223
IJISIXW YIOCKOHAJIEHHSI POBOTH 3AJI3HUYHUX CTAHIIIN 3
HEBEJIMKUM OBCAI'OM POBOTH HIVIAXOM 3AJTYYEHHA
JNOJATKOBUX BAHTAXIB
Jlomorbko /I.B. A.T.H., mpo@d., kKad. TPAHCIOPTHI CUCTEMH TA JOTICTHKA,
YrpA¥Y3T
Hocko H.A., acnipanT, ka¢. TpaHCOPTHI cucTemMHu Ta Jorictuka, YRpAY3T

IMocranoBka mnpodaemu. [IpoGiemu ekcruryartaiii MajgoAisUTBHUX AUISTHOK
3ami3HUIL YKpainu. Excrutyatariis MamomisuTbHUX [IJSSHOK 3aMi3HUIL Y KpaiHH
MPUHOCUTHh YKP3aIi3HUIl JOCTATHHO BIMYYTHI 30UTKH, IO - 3HAYHO TJBHUIILYE
coOIBapTICTh 3aJI3HUYHUX TEPEBE3CHb Ta BIUIMBAE HA KOHKYPEHTOCTIPOMOXKHICTh
3aJII3HUYHOTO TPAHCTIOPTY

Mera pociaigkeHHsi. BusHauMTH OUISXW  MABUIEHHS ©()EKTHUBHOCTI
(GYHKI[IOHYBaHHS MAJIOAISUIBHUX JIJITHOK 1 CTAHIIIH.
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HAYKOBE BUJIAHHA
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