HEOOX1/TH1 JOCIIIN 1 CIOCTEPEKECHHSI, MU IIPUXOAUMO JI0 HEOOX1THOCTI BUKOPUCTAHHS HAsBHUX JDKEPEIT
iHpOopMaii — migpyYHUKa, TOBIIKOBOI JTiTEpaTypH.

[Tpu npoGieMHOMY HaBYaHHI BUMTEh CTBOPIOE MPOOJIEMHY CHTYallil0, CIPSIMOBY€E y4YHIB Ha ii
pillIEHHs, OPraHi30BYe MONIYK PillleHHsA. TakuM YMHOM, Y4€Hb CTaBUTHCA B MO3HUIIIIO CY0'€KTa CBOTO
HABYAHHS 1 K Pe3yJbTaT y HbOTO YTBOPIOIOTHCS HOBI 3HAHHS, BiH BOJIOJIIE HOBUMH CHOCOOaMH ii.
TpynHomi ympaBiiHHS TPOOJEMHHM HaBYAHHSM B TOMY, IO BHHUKHEHHS MPOOJIEMHOI cHTyamii —
nporec IHAWBIAyadbHUH, TOMY Big BYHTENs NOTPIOHE BUKOPUCTAHHSA IU(EPEHIIHOBAHOTO Ta
IHIMBIOYaNbHOTO MiAX0Ay. SIKII0O TpHM TpaauIiiHOMy HaBYaHHI BYMTENb BHKJIAZA€ TEOPETHUHI
MIOJIOKEHHSI B TOTOBOMY BHUTIISII, TO NpPH NPOOJEMHOMY HaBUYaHHI BiH IiIBOAWUTH HIKOJSPIB [0
MPOTHPIYYS 1 IPOTIOHYE IM CAaMHUM 3HANTH CIOCIO 10T0 BUPIMICHHS, 3IITOBXYE MPOTUPIYUS MPAKTHIHOT
TISTTBHOCTI, BUKJIAZA€ Pi3HI TOYKM 30pY Ha OJHE 1 T€ K NMUTaHHA. TWUIMOBI 3aBOaHHSA MPOOIEMHOTO
HABYAHHS: PO3TIISIHYTH SBUIIE 3 PI3HUX MO3MIIIH, TPOBECTH MOPIBHAHHS, y3araJbHEHHS, CHOPMYITIOBATH
BHCHOBKH 3 CHUTYyallli, 3icTaBUTU (pakTh, cHOpMYJIIOBaTH CaMUM KOHKPETHI nuTaHH: [1; 2].

OTxe, BUKOPUCTaHHSI METOIB MPOOJIEMHOT0 HaBYaHHS € HaledekTuBHIIMM. Bussieno, mo
MOCTiifHAa TIOCTAHOBKA Tepe T TUTHHOIO MTPOOJIEMHHX CUTYAIIIld IPUBOAUTH 10 TOTO, 1[0 BOHA HE «I1aCye»
nepes mpoOieMamu, a MparHe iXx BUPINIMTH, THM CAMHM MH MAaEMO CIIPaBy 3 TBOPYOK OCOOMCTICTIO
3aB)K/IM 3[]aTHOIO JI0 TIOLIYKY, sIKa BBIMIIOBILHN B )KUTTA Oyze OUIbII 3axuilieHa Bij cTpeciB. [IpoGnemue
HaBYaHHsS BYUTh MHUCIUTHU JIOTTYHO, HAYKOBO, JIaJEKTUYHO, TBOPUO, POOMTH HAaBUAJbHUN Marepiai
OUTBII TOKA30BUM, CIIPUSIOYM TUM CaMHM MEPETBOPEHHIO 3HaHb y NMEPEKOHaHHA. SIK mpaBHIIo, OUIbIIT
€MOIIIHO BUKJIMKAE TTUOO0K] IHTEIEKTYalbHI MOYYTTsI, B TOMY YHCII1 TOYYTTS PAJICHOTO 33I0BOJICHHSI,
MOYYTTSI BIIEBHEHOCTI B CBOIX MOYJIMBOCTSX 1 CHJIaX, TOMY 3aXOIUTIOE MIKOJISIPIB, GOpMy€e CepHO3HHI
IHTEepec yYHIB 0 HAyKOBOTO 3HAHHS.
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USING THE METHOD OF CLOUD COMPUTING IN TEACHING

DISCIPLINES OF THE NATURAL CYCLE
Kuznetsova T. Yu., Shynkarenko V.1I.
Poltava V.G. Korolenko National Pedagogical University

Theoretical modeling and simulation play an important role in understanding the subtle and
complex behavior of nanostructures. Atomic simulations can capture the microscale mechanism of
nanostructures, but they are limited to very small systems due to their computational cost.

Nanostructure modeling is the computation of the positions and orbitals of atoms in arbitrary
nanostructures [1].

Accurate atomic-scale quantum theory of nanostructures and nanosystems fabricated from
nanostructures enables precision metrology of these nanosystems and provides the predictive, precision
modeling tools needed for engineering these systems for applications including advanced semiconductor
lasers and detectors, single photon detectors, etc [2].

The progress of computer modeling of nanostructures depends very much on the power of
existing computers and the efficiency of computational algorithms. To calculate complex nanosystems,
such as nanorobots, consisting of billions of atoms, a computer needs to calculate a huge number of

85



equations of quantum mechanics. This process can take from a few minutes to tens or even hundreds of
years.

Therefore, it is expedient to use cloud computing for precise nanosystem modeling, which allows
reducing the time of computing by using powerful remote servers. This allows researchers and engineers
to save money on the powerful data centers, and use existing ones, paying only for the used computing
time.

Cloud computing (CC) involves sending outgoing parameters of the nanosystem to the remote
servers which can process data much faster than PCs and getting only the result of modeling. Scientist
do not have to care about the modeling process. Figure 1 shows some of uses of CC which can help
simulate a nanostructure.

@f CC needed for nanosystemn mo@

‘ Store, back up J Analyse data for

and recover data Deliver software patterns and

on demand

make prediction

Figure 1. Uses of cloud computing

Top benefits of cloud computing include [3]:

1. Cost. Cloud computing eliminates the capital expense of buying hardware and software and
setting up and running on-site datacenters - the racks of servers, the round-the-clock electricity for power
and cooling.

2. Speed. Most cloud computing services are provided self service and on demand, so even vast
amounts of computing resources can be provisioned in minutes, typically with just a few mouse clicks,
giving a lot of flexibility and taking the pressure off capacity planning.

3. Global scale. The benefits of cloud computing services include the ability to scale elastically.
In cloud speak, that means delivering the right amount of IT resources - for example, more or less
computing power, storage, bandwidth - right when its needed and from the right geographic location.

4. Productivity. On-site datacenters typically require a lot of “racking and stacking” - hardware
set up, software patching and other time-consuming IT management chores. Cloud computing removes
the need for many of these tasks.

5. Performance. The biggest cloud computing services run on a worldwide network of secure
datacenters, which are regularly upgraded to the latest generation of fast and efficient computing
hardware. This offers several benefits over a single corporate datacenter, including reduced network
latency for applications and greater economies of scale.

6. Reliability. Cloud computing makes data backup, disaster recovery and business continuity
easier and less expensive, because data can be mirrored at multiple redundant sites on the cloud
provider’s network.

Most cloud computing services fall into three broad categories: infrastructure as a service (laaS),
platform as a service (PaaS) and software as a service (SaaS). These are sometimes called the cloud
computing stack, because they build on top of one another.
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Figure 2. Management model of SaaS

The most appropriate type for goals of nanostructure modeling and simulations is SaaS because
it is cheap but, at the same time, provides all needed functions.

Software-as-a-service (figure 2) is a method for delivering software applications over the
Internet, on demand and typically on a subscription basis. With SaaS, cloud providers host and manage
the software application and underlying infrastructure and handle any maintenance, like software
upgrades and security patching.

Not all clouds are the same. There are three different ways to deploy cloud computing resources
(fig.3): public cloud, private cloud and hybrid cloud [3].

Public clouds are owned and operated by a third-party cloud service provider, which deliver their
computing resources like servers and storage over the Internet. With a public cloud, all hardware,
software and other supporting infrastructure is owned and managed by the cloud provider. You access
these services and manage your account using a web browser.

Private clouds refer to cloud computing resources used exclusively by a single business or
organisations. A private cloud can be physically located on the company’s on-Site datacenter. Some
companies also pay third-party service providers to host their private cloud. A private cloud is one in
which the services and infrastructure are maintained on a private network.

s
® Single tenant & Combination for - MultiftEnant_
implementation private and one or implementation
& Owned and operated more public cleuds ®  Owned and prepared by
by IT organizations & Allows IT Service Prowider

® Tiefine vour own data organizations to ® Eound by multi-tenant
management policies become brokers of data management policies
& Zelf service and services ®  Similar self-service and

automation capabilities autemation capakilities as

provide new agility Private Cloud

Figure 3. Deployment models of cloud computing

Hybrid clouds combine public and private clouds, bound together by technology that allows data
and applications to be shared between them. By allowing data and applications to move between private
and public clouds, hybrid cloud gives businesses greater flexibility and more deployment options.

All of deployment models have a lot of advantages and can be used for modeling of
nanostructures and nanosystem.

To sum up, cloud computing is a perfect idea for those who wants to create complex precise
nanostructures and nonosystems but aren’t ready to spend a huge amount of money for datacenters and

computer power.
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BUKOPUCTAHHSA TEXHOJIOI'T] YKPYIIHEHHSA IUJAKTUYHHUX

OJUHUIIb HA YPOKAX XIMII

Kyaenko O.A.
[TonTaBchkuil HaIIOHAIBHUM MieAaroTiyHui yHiBepcuTeT iMeH1 B.I'. Koponenka

CydacHa xiMis — 1ie (QyHIaMEHTaJlbHa CHCTEMa 3HAaHb MPO HABKOJMIIHIA CBIT. Y CHCTeMI
MIPUPOJIHUYOI OCBITH XIMIisl SIK HaBYAJIbHUM MpeAMET 3aliMae BaXXJIMBe Miclie, 00yMOBIIeHE il pOJUIIO B
MI3HAHH1 3aKOHIB MPHUPOAM, MaTEpPialbHOTO MUTTS CYCIUIbCTBA, BUPILIEHHI II00anbHUX MHpoOiiemM
JIOJICTBA, Y (hOpMyBaHH1 HAYKOBOi KAPTUHHU CBITY. XiMisl IK HaBUAJIbHUI NMpeAMET NOKINKaHa 030pOiTH
Y4YHIB OCHOBHUMH XIMIYHUMH 3HAHHSIMU, HEOOXITHUMU IS )KUTTSI, POJOBKEHHS OCBITH, BUPOOHUUIOT
JISUTHHOCTI, PABWJIBHOT MTOBEIIHKA B HABKOJHUIITHROMY CEPEI0BHIIIL.

CyuacHa cucTteMa HaBuaHHS XiMii BUCYBa€ HOB1 BUMOTH JI0 BUBUEHHS, 3aCBOEHHS 1 3aKpIMJICHHS
HaBYAJHHOTO MaTrepialy, a TaKoXX J0 KOHTPOJIO OTPUMAaHHX YYHSAMH 3HaHb. OCHOBHOIO (popMoOrO
oprasizailii HaB4aJIbHO-BUXOBHOTO TpoIleCcy OyB 1 3aJUIIAETHCS YPOK, JI0 SIKOTO ChOTOJIHI, SIK HIKOJIH,
HEOOXI1/IHO peTesIbHO rOTYBaTHCS, YPaXOBYIOUH BC1 HOBITH1 IHHOBAIIIHH1 il iHTEpakTUBHI TexHoJjorii. e
TPYAOMICTKHM, TBOPYHMI MpoIiec, 10 3aiiMae 3HAYHY YaCTUHY OCOOMCTOTO 4Yacy BUMTENS W BUMAarae
yBaru 10 0Oe3miui pi3HUX KpuTepiiB, ¢GakTopiB 1 ymMoB. BUIYCKHMK cy4acHO1 IIKOJH Mae OyTH
3aIliKaBJICHU B OJIEpXKaHHI 3HaHb, SKI OyayTh oMY TOTPiOHI JJIs YCIIIIHOI IHTErpallii B COIyM i
aganTarlii B Hbomy. OTHAM 13 IIJISAXIB peasizallii boro 3aBJaHHs € BIIX1/ Bi KJIIaCHYHOTO (hOpMYBaHHS
3HaHb, YMIHb 1 HABUYOK Ta TIEPEXiJ 10 1/1€0JI0TIi pO3BUTKY Ha OCHOBI OCOOMCTICHO OPI€EHTOBAHOT MOJIEN1
OCBITH, e TOCTITHUIIbK], TBOPYl METOAM HAaBYaHHS BIAIrPalOTh MPOBIIHY POJIb.

CydacHa MeTOJMKa HaBYaHHS XIMil Ma€e Oaratuii apceHasl MPUMOMIB /IS ITIIBUIIICHHS THTEPECY
IIKOJISIPIB 10 HABYAHHS: BUKOPUCTAHHS HA YPOKAX IIKABUX KUTTEBUX MPHUKIIAIIB, XIMIYHUX TOCIIIIB,
napajgoKcanbHUX (akTiB, HEOPAMHAPHHUX 3aBAaHb. [[iABUIIEHHS SKOCTI 1 €(PEKTUBHOCTI HaBYAHHS
3QJIGKUTh BiJl ypaxyBaHHs Oaratbox QakropiB. Ile, Hacammepen, BIPOBAPKCHHS HAWOLIBIIT
ONTHUMAIBHUX METOIIB POOOTH Ha ypoOIli XiMii, parioHaTIbHE BUKOPUCTAHHS JTa00OPATOPHUX JTOCIHIIIB 1
JNEMOHCTpAIlId, MUIAKTHYHUX MarepiaiiB. BakauBoro yMOBOIO HaBYaHHS XiMii € QopMyBaHHS
Mi3HaBaJBHOTO IHTEPECY YUHIB.

CydvacHa mKiIbHA Tporpama 3 XiMii BKIIFOYa€ BETMYE3HE YHCIIO MTOHATh, 3aKOHIB, TEOPiid, (PaKTiB,
3HaYHUN 00’€M Mi3HaBaNbHOI iH(opMalii. Y 3B’S3Ky 3 YUM Yy4yHI MOCTiHHO mnepeBaHTaxeHi. Lo
npoOieMy B 3HaUHii Mipi MOKHA BUPIIIUTH, BUKOPUCTOBYIOUU TEXHOJIOT1I0 YKPYIMHEHHS TUJAKTUYHUX
OJIMHUIIB, SKY 11e B 1968 poii 3anpononysas [1.M. Epanies [1].

Y  BITUM3HSHIA METOAMII TEXHOJOTIS YKPYMHEHHS AWJAKTUYHUX OJWHUIL YacTille
BUKOPHUCTOBYETHCS IiJ] YaC BUKJIAJaHHsI MAaTEMAaTUKH K Y Cepe/iHii, Tak 1 B TOYaTKOBIH MIKOJI, PO 110
roBOpsATH MmyOiikamii maTepiaiiB HaykoBUX KoHdepeHuid. Jlo 1iei TexHosorii B cBoix poboTax
3Bepratotbes Jyouk A.O., IBanuenko O.O., JlutBunenxo I.I., Mopozosa T.B. [IpuHuunu TexHomorii
YO 6ynu Buknaneni ®aneesoro T.O. [2]. BopoBa/keHHIM YKPYNHEHHS IUAAKTUYHUX OJUHUIL Y
HaBYaJbHUHA mpouec 3 GI3uMKM, 30KpeMa MpHU pO3B’s3yBaHHI 3ajnad, 3aiimanace Ilomoma T.M.,
Map’incekux KO.M. 3anponoHyBaB NOHSATTA 1 CTPYKTYPY YKPYIHEHOI JUAAKTUYHOT OJMHUII B (i3UILL,
M0Ka3aB peaizallilo IPUHIUIIB 1i€] TEXHOJOr1l B HAOUYHUX 3ac00ax y BUTJISAA1 KOMIUIEKTY TaOiIullb, 1€
IpeJCTaBiIeH] aBTOHOMHI MOpLii y4yOOBOro Mmarepiagy 3a JONOMOTOI0 0O0’€qHaHHS TrpadidHoro,
3HAaKOBOT'0, TEKCTOBOT'O CTHJIIB Ta KOJIBOPOBOTO O(POPMIICHHS.

[TegaroriyHa TeXHOJOTII YKPYIMHEHHS TUAAKTUYHUX OJUHUIIb, SIKa CIIUPAETHCS HA JIOCIIIKEHHS
NCUXOJIOTiB 1 (i3iosoriB, 3HaWIUIa MIMPOKE BiZOOpaXeHHS B pPOOOTaX HAYKOBIIB OJIMKHBOTO
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