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Iporpama HABYAJIBHOI JUCITHTLTIHA

1. Onnc HaBYAJIbHOI 1M CHUILJIIHH, 1l MeTa, IPeAMeT BUBYAHHS Ta
pe3yJbTAaTH HABYAHHS

Hucturmina “XwmapHi OOYMCIIEHHS” CIPSMOBaHA HAa BHBYCHHS IIAXOIB, METOMIIB 1
MeXaHi3MiB (PYHKIIIOHYBaHHS Ta BUKOPUCTaHHA 1H(PACTPYKTYp AJIS PO3MOAITICHUX O0UNCIEHb Ha
6a3i GRID-cucrem ta xmapaux iHQpacTpykTyp. HeoOXigHicTh B BUKOPUCTaHHI HOBUX ITiJXO/IB
o0yMOBJIEHAa THUM, IO Cy4YacHI IMJAXOAW IO BUPIMICHHS CKJIATHUX 3aBJaHb, SIKI MOTPEOYIOTh
00poOKHM HAI3BUYAWHO BEITUKOTO OOCATY JaHWUX, HOTPEOYIOTh BUKOPUCTAHHS BEJHMKOI KUIBKOCTI
00YHCITIOBAIBHUX PECYPCIB.

BuBueHHs naHoi AMCHUIUIIHE MailOyTHIMH HayKOBLSIMU JO3BOJHTH M HAOyTH BaXKIMBHUX
KOMIIETCHI[I B TUIaHI PO3BUTKY ICHYHOYHMX 1 BUKOPHUCTAHHIO HOBUX ITIJIXOJMIB IPOCKTyBaHHS
XMApHUX KOMIT' FOTEPHUX CHUCTEM, a TaKOX OCBOITM METOIM OOYHUCIICHb 1 HOBI TEXHOJOTIT
1100yJOBH XMAapHUX KOMIT FOTEPHHUX CHCTEM.

MeTo10 BUBYCHHS AUCHUILTIHU “XMapHi 00YMCICHHS € MiAroToBKa (haxiBIliB, 3AATHUX
PO3B’sI3yBaTH KOMILIEKCHI MPOOJIEMH B rary3i HayKOBO-IOCTIAHOI JisSUIBHOCTI y chepi moOynoBu
HOBHX €(DEKTHBHUX XMapHHUX KOMIT IOTEPHHX CHCTEM, OpPraHi3alil0 OKPEMHX KOMITOHEHTIB IpH
1100y/J0B1 XMapHUX KOMIT IOTEpPHUX CHCTEM, iX CIIOCOOM HaJallTyBaHHS Ta MOOY/OBH.

IIpeameToM IUCIUILIIHY €:

HiXOU, METOAM Ta MEXaHi3MH NOOYIOBH KOMIIOHEHTIB HOBHX €()EKTUBHHX XMapHHUX
KOMIT'IOTEPHUX CHUCTEM;

METO/M Ta MEXaHI3MHU HAJAIITYBaHHS OKPEMHUX KOMIIOHEHTIB HOBHX €(DEKTUBHUX XMAPHHUX
KOMIT'IOTEPHUX CUCTEM,

METOAM Ta MEXaHi3MH IHTerpamii KOMIIOHEHTIB HOBHX €(EKTUBHHUX XMapHHUX
KOMIT'IOTEPHUX CUCTEM,

METO/M Ta MEXaHI3MH HAIAIITYBAaHHS Ta MOHITOPHHTY Ha0Opy KOMIIOHEHTIB HOBUX
e(PEeKTUBHUX XMapHUX KOMIT FOTEPHUX CUCTEM.

Jucuumnina "XmapHi o0unciIeHHs” 3a0e3nedye HacTyIHI IpOorpaMHi KOMIIETEHTHOCTI 1
IIpOrpaMHi pe3yibTaTH OCBITHhO-HaykoBoi mporpamu (OHII): ®K15, ITPHI.

3riano 3 Bumoramu OHII 3100yBayi miciast 3aCBOEHHS JUCLHUILTIHU «XMapHi 00UNCIEHHS »
MaroTh MPOJIEMOHCTPYBATHU TaKi MPOTPaMHi Pe3yJIbTaTH HaBYAHHS:

[IporHo3yBatu BIUIMB 1 €PEKT 3aCTOCOBYBAHHMX METOJIIB, TEXHIYHHMX 3ac00iB 1
TEXHOJIOT1H KOMIT I0TEpPHOI 1HXKEHepIi.

Po3B’s13yBaTH CKIIajHi 33141 1 TpoOJIeMH, 1110 BUHUKAIOTh Yy IPOQeciiiHil isIbHOCTI.

JleMOHCTpYBaTH 3HaHHS KOHLENTYaJIbHUX 1 METOAOJOTIYHHUX 3aCaj PO3B’A3aHHs
HayKOBHX MP0OJIeM B KOMIT IOTEpHIH 1HXKeHepii Ta JOTUYHUX MIKIUCIUIUIIHAPHUX HarpsMax.

CamocriitHO obupaTtu Ta Oe3MeyHO 3acTOCYBAaTH BIJMOBIJHI TEXHIYHI Ta
IIpOrpaMHi 3aco0u JJIs1 BAKOPUCTAHHS B KOMII FOTE€PHIN 1HXEHepii.

3niiCHIOBATH JIOCHI/DKEHHS Ta NPOEKTYBAaHHS TEXHIYHUX Ta MPOTrpaMHUX
CKJIaJJOBUX XMapHUX CHCTEM Ha TMIiJACTaBl 3HAHHA TEHIACHLIH pPO3BUTKY CYYaCHHUX
KOMIT'FOTEPHUX CUCTEM

3a pe3yiabTaTaMH BHBUEHHS HAaBUAIBbHOI JUCHMIUIIHM “XMapHi oO4HMCIeHHA MaroTh OyTH

OTpHUMaHi TaKi 3HaHHS.

1. Martu nepenoBi KOHIENTYalIbHI Ta METOOJIOTIYHI 3HAaHHS Y cdepi moOyI0BHU HOBUX

e(eKTUBHUX XMapHUX KOMII IOTEPHUX CHCTEM.

2. Maru MeTof050T14H1 3HaHHS B TUIaH1 PO3pOOKH OCHOBHHUX KOMITOHEHTIB XMapHUX

KOMIT FOTEPHUX CUCTEM;
3. Maru KoHIenTyanbHi Ta METOJ0JIOTIYHI 3HaHHS Y cepi MOOYAOBH OCHOBHHUX
KOMITOHEHTIB XMapHHUX KOMIT IOTEPHUX CHCTEM.



YMiHHSA, SKI MalOTh OyTH OTPUMaH1 y paMKax BUBUEHHS HaBYAJIbHOI AUCUUILTIHY "XMapHi
oOuucieHHs".
1. BmiTu eeKTHBHO 3/1HCHIOBATH MOIIYK Ta KPUTUYHHMA aHaJi3 OpraHizarii XMapHUX
KOMIT'IOTEPHUX CUCTEM .
2. BmiTH po3B’si3yBaTH 3a7a4i po3p0oOKH Ta HAJIAIITYBaHHS OCHOBHUX KOMIIOHEHTIB XMapHUX
KOMIT'FOTEPHUX CHUCTEM.
3. BMmiTH po3B’s3yBaTH 3a1a4i HaTAIITYBAaHHS B3a€MO/Ii1 OCHOBHUX KOMIIOHEHTIB XMapHUX
KOMIT'FOTEPHUX CHUCTEM.
4. BMITH 3aCTOCOBYBATH TEXHOJIOTII iIHTErpaIlii OCHOBHUX KOMIIOHEHTIB XMapHHUX
KOMIT FOTEPHUX CHCTEM.
5. BwmiTu 3acTOCOBYBaTH TEXHOJIOT11 HAJIAITYBaHHS CYKYITHOCTI OCHOBHMX KOMITOHEHTIB
XMapHHUX KOMIT IOTEpPHUX CHCTEM JUIS HAAIHHOI pOOOTH 3 JaHUMH.

3100yBavi HAYKOBOTO CTYIICHS TaKOX MAfOTh OyTH 3/1aTHI.

1. 3actocoByBaTu MpHKIaaHI 010TIOTEKH Ta MPOTPaMHI CUCTEMH, SKi BUKOPUCTOBYIOTHCS
IIPH PO3POOII OCHOBHUX KOMIIOHEHTIB XMapHHUX KOMIT FOTEPHUX CHCTEM.

2. Bomonith MeTomamMu Ta TEXHOJOTISIMU TPOTPAMyBaHHS 3 BUKOPHCTAHHSM MPHKIATHUX
010J1I0TEeK Ta MPOTPaMHUX CHUCTEM, IPU3HAYEHUX IS IHTerparii OCHOBHMX KOMIIOHEHTIB
XMapHUX KOMIT FOTEPHHUX CHUCTEM.

Take moeHaHHS 3arajlbHUX Ta CICIIAJIbHUX KOMIIETCHTHOCTEH, TCOPETUYHUX Ta MPAKTUYHUX

3HaHb, YMiIHb Ta 3[aTHOCTEH CIpHS€ IiJBUIICHHIO HAayKOBO-TIPAKTHYHOTO PIiBHA 3700yBadiB

HAYKOBOTO CTYIIEHS Marictpa 3aJuist 31iHCHEHHsI HUMU €()eKTHBHUX HAYKOBHX JOCIIIDKCHb.

2. IIpepekBi3uTH Ta MOCTPEKBI3UTH AUCHUILIIHA (MicLe B CTPYKTYPHO-CHCTEMUJIOTTUHIH
cxXeMi HABYaHHS 32 BiINOBiIHOI0 OCBITHBHOIO POTPAMOI0)

JU1s1 yCIIITHOTO OBOJIOIIHHS AUCLMITIIIHOK HEOOX1AHI 3HAHHS:

* OCHOB MaTeMaTHYHOTrO aHaji3y, Teopii rpadis, Teopii GyHKIIIH Ta MATEMAaTUIHOT
CTaTUCTHKH;

*  OCHOB ()yHKIIIOHYBAaHHS OIl€paLlIiHUX CUCTEM;

*  OCHOB MaPAJIENBHOTO IPOrPaMyBaHH:.

BinmoBigHO 10 OCBITHROI IPOrpaMu HEOOX1JHO MOMEPETHBFO OBOJIOAITH 3HAHHSIMU 3 JUCIHUILIIH:
“IIporpamyBaHHs”, “ApXITEKTypa KOMIT I0TEpHUX cucTteM”, “Komm’toTepH1 cucremMu”,

9% ¢

“CTpyKTYypH JaHUX Ta anroputMu’’, “JlocnipkeHHs 1 MPOEKTYBaHHS KOMIT IOTEpHUX CHCTEM”,

99 ¢¢

“AnroputMu Ta MeToM o04McieHs”, JIluckpeTHa MaTeMaTuka’”.

KomneTreHTHOCTI, 3HaHHs Ta BMIHHS, OTPUMaHi B paMKaxX BUBYEHHS 1aHOT AUCIUILIIIHH, MOXYTh
OyTH 3aCTOCOBaHI /Ul OTPUMAaHHS OOIPYHTOBAHUX PE3yJIbTATIB JOCHIKEHb Ta MiBUILEHHS
HayKOBOI'O PiBHS AMCEpTAIIiTHUX POOIT.

3. 3MicT HABYAJILHOI AUCIUILTIHU

BBenenns B kypc. Mera 1 3aBaHHS Kypcy.

Monyns 1. [lapanensHi 00YUCIIEHHS Ta PO3MOIITICH] CHCTEMH
1. Opranizauis napaneiabHUX 0OUNCIIEHb
2. ApXiTeKTypa pO3IMOIIIEHUX CUCTEM

Monyns 2. TexHomnorii BipTyasnizarii

1. Tunu BipTyamizamii

2. 'umepBu3Op

3. Bipryauizaltist CXOBHII JaHUX

4. BipTtyamnizalis MepeXeBUX PeCypciB

5. I1manyBaHHs 1 ynpaBIIiHHA BIPTYyaIbHUMH PECypCaMu



Monyns 3. BBeneHHs B XMapHi 004HCICHHS

1. Bu3nayeHHs XMapHHUX 00YHCIICHb

2. ATpuOyTu XMapHUX CEpBICIB

3. IIpuHIIMTIN XMapHUX 00YHCIIEHD

4. Icropist i EpCHEKTUBU PO3BUTKY XMapHUX 00UUCIICHb

Mopynb 4. TeXHOJIOTii 1 TUTIK XMapHUX 00YHCIICHb
1. Moneni o06cyroByBaHHS

1.1. Indpactpykrypa sk nmocayra (IaaS)

1.2. Inarpopma six mocayra (PaaS)

1.3. Ilporpamue 3abe3neueHHs sk nociyra (SaaS)

2. Mopeni po3ropranHs

2.1. [IpuBatHe xMapa

2.2. [ly6mniyna xmapa

2.3. I'pomanceka xmapa

2.4. T'ibpunHa xmapa

3. IIpoBaiinepu xmapuux cepsiciB. Amazon Web Services. Google App Engine. Windows Azure

Monyns 5. Po3noaineni cucreMu 06poOKu JaHUX
1. OcuoBu MapReduce
2. Ocuosu Hadoop

Monyns 6. Po3nozineni cuctemu 30epiranis JaHUX
1. Big Data

2. Posnonineni ¢aitnosi cucremu. GFS. HDFS

3. NoSQL 6a3u nanux

Monyns 7. be3neka XMapHUX 00UUCIIEHb

1. 3arpo3u 1 pu3uKH1 BUKOPUCTAHHS XMapHUX 00UYUCIIEHb
2. IInanyBaHHs O€3MeKH B XMapHUX O0UYHCICHHSX

3. Aynut Oe3neku XMapHUX 00UYHCIICHb

4. HapuajabHi MaTepiaiu Ta pecypcu
basoBa:

1.Terpenko A.IL, Ceicrynos C.51., Kucenvos I'.J]., [IpakTukym 3 rpia-TexHomorii //
Kuis: HTYY «KIIly», 2011. - 180 c.

2.Cripenxo C. I'., I'pubenko /1. B., 3inenko O. 1., Muxaiinenko A. B. 3aco6u mapanensHOro
nporpamyBanss // 2013 [Enexrponnwuii pecypc], http://hpcc.kpi.ua/hpc- book/

3. XmapHi obuucienns . JlJabopatopuuit npaktukyMm. HaBu. nmociOHuk 11 3100yBaviB CTyHeHs
Mmarictp 3a cneuiaibHicTio 123 «Komn’otepHi cuctemu Ta Mepexi» / I'opaienxo FO., Tapan B. K.:
KIII im. Iropst Cikopcwkoro, 2022, — 24 ¢. [ Enextponnnii pecypc], http:// comsys.kpi.ua

JopaTrkoBa:

4. Murugesan S., Bojanova 1.(eds.), Encyclopedia of Cloud Computing // John Wiley &
Sons, Ltd, 2016 — ¢.725.

5 Andrews G.R. Foundations of Multithreading, Parallel and Distributed Programming.
Addison-Wesley, 2000.- Prentice Hall, 1996.

6. Dimitri P. Bertsekas, John N. Tsitsiklis. Parallel and distributed Computation. Numerical
Methods. - Prentice Hall, Englewood Cliffs, New Jersey, 1989.

7 Fox G.C.etal. Solving Problems on Concurrent Processors. - Prentice Hall,
Englewood Cliffs, NJ, 1988.


http://hpcc.kpi.ua/hpc-

Indopmaniiini pecypeu

1 Barker, M. (Ed.) (2000). Cluster Computing Whitepaper
(http://www.dcs.port.ac.uk/~mab/tfcc/WhitePaper).

2 EGI, the European Grid Initiative (http://www.eqgi.eu)

3 AWS Global Infrastructure (http://aws.amazon.com/about-

aws/globalinfrastructure).

4 Windows Azure training Kit: Windows Azure Introduction

(http://www.windowsazure.com/en-us/documentation/articles/resources-training-Kit).

5 Google Datacenter inside

(http://www.google.com/about/datacenters/inside/index.html).
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Po3nin 4. TexHoJiorii i TMIIM XMapHHUX 004K C/IEHb
1. Moneni o0ciyroByBaHHs

1.1. Inppactpykrypa sik mociyra (1aaS)

1.2. ITnarpopma sik mociyra (PaaS)

1.3. [Iporpamue 3abe3neuenHs sk mociyra (SaasS)

2. Mogeni po3ropTaHHs

2.1. lpuBatHe xmMapa

2.2. IlyGniyHa xMapa

2.3. I'pomazceka xmapa

2.4. T'ibpunHa xMapa

3. [Ipoaiinepu xmapHux cepsiciB. Amazon Web Services.
Google App Engine. Windows Azure
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1. Ocuosu MapReduce 14 2 5 2
2. OcuoBu Hadoop 2 2
Monyas 6. Po3noaisieni cucteMu 30epiraHus JaHux 4 6
1. Big Data 16 5 4
2. Posnopineni dainosi cuctemu. GFS. HDFS 2 2
3. NoSQL 6a3u manux 2
Moayas 7. be3neka XMapHHUX 004K CIeHb 6
1. 3arpo3u i pu3HKH BUKOPUCTAHHS XMapHUX 00YMCIICHB 6 2
2. [InanyBaHHs O0€3MEKU B XMapHUX O0UHCIICHHIX 2
3. AynuT 6e3reKu XMapHUX 00YMCIICHb 2
Bcboro B cemecTpi: 120 30 14 76

JlaGoparopHi 3aHATTS:

MerToro mpoBeicHHS 1a00PaTOPHUX 3aHATh € HAOYTTS CTYACHTAMH HEOOX1THUX IPAKTHYHUX
HABUYOK JIJIS TOOYJIOBH XMapHHUX KOMIT FOTEPHUX CHUCTEM.

1.JIabopaTtopHa po6oTa Nel: banancyBanHsl HaBaHTa)KE€HHS Ha BeO-cepBepH
2. JIabopatopHa po6ota No2:Knactep 6a3u nanux

3.JIaboparopna po6ota Ne3: Po3noninene cxopuie nanux ta RAID

Camocriiina po0doTa cTyaeHTa

- MOiAroTOBKA JI0 JEKIIHI
- TIJATOTOBKA IO JIAOOPATOPHHUX 3aHATH
- MIArOTOBKA 10 €K3aMEHY

IoaiTnka T2 KOHTPOJIb
IMoniTuka HABYATBHOI AUCHUILTIHY (OCBITHHOT0 KOMIIOHEHTA)

[Tig gyac 3aHATH 3 HABUATBHOI AUCHUIUTIHA «XMapHi OOUHUCTICHHS
CTYJCHTH MTOBUHHI IOTPUMYBATHUCh IEBHUX JUCIUIITIHAPHUX MPABHUIL:

- 3a00POHSETHCS 3aMi3HIOBATHCH HA 3aHATTS,

- HE JIOMYCKAIOThCS CTOPOHHI PO3MOBH 200 THIIHIA HIyM, IO 3aBaXKa€ MPOBEICHHIO 3aHSTh;

- HE JIOMYCKAEThCS KOPUCTYBaHHS MOOLTBHUMHU TeJe(OHAMU Ta IHITUMU TEXHIYHUMHU
3aco0amMu 0e3 103BOJTy BHKJIa1aua.

[TepeBipka pe3ynbTaTiB 1a0OpaTOPHUX POOIT BKIIIOUYAE IEPEBIPKY IPOTOKOITY, SIKUN
CTYJIEHT TOTY€E OCOOHCTO.

Po6oTu, siKi 311a10ThC 13 MOPYIICHHSM 3a3Ha4€HUX TEPMiHIB 0€3 MOBAXHUX MPUUHH,
OLIIHIOIOTHCS HAa HIDKYY OIHKY.



8 Buau KOHTPOJIIO TA PeITHHIOBA CHCTEMA OI[iHIOBAHHS Pe3yJIbTATIiB HABYAHHS
PCO)

Buam KOHTpOITIO 3 HABYAIBHOT TUCIIUITIIIHNA «XMapHi 00YHCICHHS BKIIIOYAIOTh:

JlaGopaTopHi poboTu:

3angaHoBaHO CaMOCTiliHE BUKOHAaHHS TPBHOX JIAOOPAaTOPHUX POOIT.
Temu mabopaTopHHUX POOIT Y3TrOKEH] y 9aci Ta 3a 3MICTOM 3 TeMaMu JIeKIliil. Bukonanus madopaTopHuUX poOiT y
MTOBHOMY 00Cs31 103BOJIsI€ HAOYTH MPAKTUYHIX HABMYOK BUKOPUCTAHHS XMapHUX OOUHCIICHb .
IToToYHMI KOHTPOJIb:

[lepenbaueHo MpoBeICHHS OMUTYBAHHS
Icnmt:

[IpoBoauThCS y BUTIIAI CIIiBOECIIN 31 CTY/IEHTOM Uit 00'€KTUBHOTO BU3HAYEHHS PiBHA 3HAHb, YMiHb Ta
MPAaKTUYHUX HABHYOK, OTPUMAHUX 33 CEMECTP

CeMecTpoBHUil pEHTHHT CTYICHTA CKJIAJAEThCA 3 0alliB, SIKi BIH OTPUMYE 32 BUIU POOIT BIAIOBITHO A0 TaOIHIII

1.
Tabnuys 1
Oyinrosanms okpemux 6udie HaguaIbHoI pobomu cmyoenma (v 6anax)
Bun Bcnoro 3a Buaom
HABYAJIBHOI pO00TH podoTu
BuxonanH: Ta 3aXuCT 1abopaTropHOi podoTr Ne 1 20
BuxonaHH: Ta 3aXUCT 1abopaTopHOi podoTH No 2 20
BuxonanH: Ta 3aXUCT 1abopaTtopHOi podoTr Ne 3 20
Rn 60
Icnut (Ri) 40
VYeboro 3a cemectp (R = Ro+ Ri) 100

[HmBinyansHui moTOUHMN pedTHHT cTyneHTta (Rim) ckinamnaerses 3 OaliB, siKi BiH OTPHUMYE 3a
BUKOHaHHSA JJabopaTopHUX poOiT. IIpoTarom cemecTpy cTy/eHTH BUKOHYIOTh 3 J1a00opaTopHi poOTH
MaxkcuMaibHa KUTBKICTE 0aJIiB 32 KOXkHY JJabopaTopHy poooTy — 20. baimm HapaxoByrOThCS 3a:

- Teopernuna ckiagosa — 10 Gais,
- Ilpaktuuna ckimagoBa — 10 6aniB

MakcumanbHUN MOXKIIMBHE 0an 3a 1abopaTopHy poboty — 20 GariB.
MakcumanbHa KiTbKicTh OaliB 3a Bei laboparopHi podotu 20 x 3= 60 Gautis.

PozpaxyHok po3mipy mikanu (R) peiitunry.
Cyma BaroBux 0aiiB KOHTPOJIbHUX 3aXO/1B MPOTITOM CEMECTPY CTAHOBUTH:

R=Rn + Ri,
ne R — cemectpoBuil peHTHHT cTyaeHTa (J1a0opaTopHi poOOTH).
Ri — icriur.

Po3mip pedTHHTOBOI MKW /ISl HABYAJIBHOI JUCITUTIIIIHU CTAHOBUTH!

R = Rm + Ri =60 + 40 = 100 6anis.

Heo0xi/1HOI0 YMOBOIO JIOITYCKY CTYJEHTa JI0 ICIIUTY € HOro 1HIMBIAYyalIbHUN CEMECTPOBUI pEeHTHHT
(Rn), He ™enmmii, HDK 59 OamiB, Ta BiAcyTHICTH 3aboproBaHocTi 3 naboparopHux poOit. [lpu
HEBUKOHAHHI 3raJJaHUX BUMOT CTYJCHT /IO iICTIUTY HE JIOIYCKAEThCS.

Tabnuist BIAMOBIAHOCTI PEUTUHTOBUX OB OI[IHKAM 3a YHIBEPCUTETCHKOTO IITKATH



Ta0u.1 BinnmoBinHicTh peTHHroBHX 0aliB ONIHKAM 32 YHiBEPCHTETCHKOI HMIKAJIOK

KinbkicTnb 6aiB Ouinka ECTST
95...100 BigMiHHO
85...94 Hyxe nobpe
75...84 Hobpe
65...74 3a/10BUTEHO
60...64 HoctatHbo
Rc< 60 HezanoBineHO
Rc <60 abo He BUKOHAHI 1HIII yMOBH He fonymeno
JIOTTYCKY JI0 €K3aMEeHY

JonarkoBa indopmanis 3 TMCUMILTIHA (OCBITHHLOT0 KOMIIOHEHTA)

TeOpeTI/I‘IHi Ta HpaKTI/I‘IHi IIUTAaHHA, IO BUHOCATHCA HaA CeMeCTpOBI/Iﬁ KOHTPOJIb, Bi,Z[HOBiI[aIOTB

mepesiiky OCHOBHHUX TEM, III0 BXOSTh JO INPOrpaMH BHBYCHHS JUCHUIUNHU “XMapHi
o0uuciieHus”.

Ymosa 3apaxysanns oooamkosux danie.

B paMkax BUBUCHHS HaBYaJIbHOI JAMCIMIUTIHU JOIYCKA€ThCS 3apaxyBaHHsS OajliB, OJepKaHUX B
pe3yibTaTi:

- BUKOHAHHS 1HAMB1lyaJbHOI0 HAyKOBO-JIOCIIITHOTO MPOEKTY 3a TEMOIO AUCIUILIIHU Ta YMOBU
MIOTIEPETHROTO TIOTO/DKEHHS HANpsMy JOCTIDKEHHS 3 BHKIAJadeM Ta ToJadi CTaTTi Mpo
pe3yJabTaTh AO0CIIKEHHS Ha MDKHAPOIHY HayKOBY KOH(pepeHIlito piBHe He Hinkue IEEE/ACM.

Po6ouy nporpamy HaB4aJIbHOI AUCHMILIIHY (cHIadyc):

Cxuiaaeno: npodecopom kadeapu 00UUCITIOBAIBHOT TEXHIKH, 1.¢.-M.H., ¢.H.C. ['opaieHKoM
Opiem I'puroposruem

YxBaseHo: kapeaporo o0uncaoBanbHO1 TeXHIKU (mpoTokoi Ne 12 Bix 23.06.2025 p.)

IMoromxeno: meroanunoro kKomiciero @IOT (mpotokon Ne 11 Bix 27.06.2025 p.)



