HauioHanbHMA TEXHIYHKA YHIBEpTHTET YHPaiHK Kadenpa inxenepii
«KUIBCbKUI NOMTEXHIYHWUA IHCTUTYT NMPOrpaMHoOro 3ade3nev4eHHs B
imeHi IFTOPA CIKOPCLKOTO» enepreruui (II3E)

XMAPHI TA T'PIA-TEXHOJIOI'TI

Po6oua nporpama HaB4aJabHOI AUcHUAILIIHE (Cuiiadyc)

PexBizuTH HABYAJILHOI JUCIHHMILIIHA

PiBenb BUIIOI OCBiTH Hpyruii (MaricrepcbKuii)
l'any3s 3Hanb F Indopmariitai TexHomorii
CrneniajgbHicTh F2 Tmxenepis nporpaMHOTo 3a0e3neueHHs

OcaiThsi nporpama Inoicenepia npoepamnozo 3abesnedenns IHmMenNeKmyaibHUx

Kibep-izuunux cucmem 6 eHepeemuyi
Craryc nucuuniiinu Hopmarushna

dopma HaBYAHHA OYHa(JIeHHA)/ IUCTaHIIHHA/3MIIIaHa

Pik miaroroBku, cemecrp | kypc, ociHHiil cemecTp

O0cAar AMCHMILIIHA 4,0 kpenutiB €EKTC, 120 rogun, 3 sikux 46 roguau ayaqutopHux ( 30 .
JeKIii, 16 r. mpakTuIHUX poOiT), 74 TOAUH CTAHOBUTH CaMOCTiliHa poOoTa

CemecTpoBuii 3anik / MOy IbHA KOHTPOJIBHA poOoTa

KOHTPOJIb/ KOHTPOJIbHI

3axo1u

Po3kJjian 3aHATH http://rozklad.kpi.ua/

MoBa BUKJIa/IaHHHA VYkpaiHncbka

Indopmanis npo Jlextop: k.T.H. €pomikin Opiit MukonaiioBud

KepiBHUKA Kypcy / [paxtuysi: k.T.H. €poukin FOpiit MuxonaiioBug

BHKJIA1a4iB

Po3mienHst kypcy [Tnarpopma auctaniiinoro HaBuanHs "Cikopcbkuit"

IIporpama HaBYAJIBHOI M CHUILTIHI

1. Onuc HaBYAJIbHOI AUCHMILIIHM, Il MeTa, MpeaAMeT BUBYAHHS TA pPe3y1bTaTH HABYAHHA

Juctuminina «XMapHi Ta [pia-TexHOJOr» € HOPMaTHUBHOIO HABYAJIBHOIO JUCIUIUIIHONO, IO
BXOJIUTH JI0 TIEPENiKy HaABYAIbHUX AUCHUIUIIH MPOQeciitHOl MiArOTOBKH MariCTpiB.

Hucuumnina «XwmapHi Ta [pia-TexHosdori» CkjiaajeHa BIAMOBIIHO [0 OCBITHbO-NPOQeCciiiHOL
mporpaMd  MIATOTOBKM — Marictpa  «lmkeHepis mporpamHoro  3a0e3medeHHs  IHTENeKTyaJbHUX
Ki0epdi3uyHuX cucteM B eHeprerun» CrenianbHocTi F2 «lHxkeHepist mporpaMHOro 3ab6e3neueHHs», .

[lin 4yac BHBYEHHS Kypcy CTYAEHTH HaOyBalOTh 3HaHb Ta YMiHb (axiBUs BUKOPHUCTAHHS
I'pin-TexHoOriT 17151 BUPIIIEHHS CKJIQAHUX HAayKOBO-IIPAKTUYHHX 3aB/IaHb.

MeToro KpeaIuTHOrOo MOJIYJsl € BUBYEHHS 0a30BUX OCHOB I piJ-TEXHOJOTIH, K1 BUKOPUCTOBYIOTHCS
s 3a0e3MeYeHHs HAayKOBMX JOCHIDKEHb Ta HaOyTTs NPAaKTUYHUX HABUYOK BHUKOPUCTAHHS
I'pin-TexHomorii 11 BUPIIIEHHS HAYKOBO-IIPAKTUYHUX 3aB/laHb.

3riiHO 3 BUMOTaMM HpPOTrpaMy HABYAJIbHOI JUCLMIUIIHM CTYIEHTH IICJIS 3aCBOEHHS KPEIUTHOIO
MOJIYJIsl MalOTh MTPOAEMOHCTPYBATH TaKl pe3yJabTaTH HaBUYaAHHS:
®K 02 — 3naTHICTH PO3POOIIATH 1 peanTizoByBaTH HayKOBI Ta/abo MPHUKIaIHI MPOEKTH Y cdepl iHxKeHepil

MIPOTPaAMHOTO 3a0€3MeUCHHS.

@K 03 — 3naTHICTh MPOEKTYBATH APXITEKTYPY MPOTrPaMHOTO 3a0€31EeUEeHHS, MOJICIIOBATH MTPOLIECH
(yHKIIIOHYBaHHS OKPEMUX MIJACUCTEM 1 MOIYIIB.

@K 14 — 3naTHiCTh MPOEKTYBATH Ta PO3POOIATH PO3NOALICHI IPOTrPaMHi CHCTEMH Ha OCHOBI Cy4acHOi
METOJIOJIOT11 1HXKEeHEPil MpOorpaMHOTo 3a0e3NeUeHHS.

@K 16 — 3naTHiCTh MPOEKTYBATH Ta PO3POOIATH POTpaMHe 3a0€3MeUeHHs A1l poOOTH B XMapi.


http://rozklad.kpi.ua/

@K 17 — 3natHicTh po3po0IATH Ta MPOEKTYBATH MIPOTpaMHe 3a0e3mnedeHHs A podotu B ['pin-cepenoBuii.
[TPH 07 — AmnamizyBaTu, OIIIHIOBaTH 1 3aCTOCOBYBaTH Ha CHCTEMHOMY pPIBHI Cy4acHI MpPOTpaMHI Ta
araparHi matopMu JUTs po3B'si3aHHS CKIIaHUX 3aJa4 1HXKEHEepii MporpaMHoro 3a0e3neueHHs..
[TPH 08 — Po3polnsatu 1 MmoaudikyBaTu apXiTeKTypy MPOrpaMHOIo 3a0e3NedeHHs i peajtizaiii BUMOT
3aMOBHHKaA.
[IPH 23 — BMiTH npoeKTyBaTH Ta PO3pOOISATH PO3MOAUIEHI MPOrpaMHI CUCTEMHU HAa OCHOBI Cy4acHOi
METOJIOJIOT11 1HXKEHEPil MpOrpaMHOro 3a0e31eUeHHS.
[1PH 25 — BmiT nnpoexTyBaTH Ta po3poOisTH MporpaMHe 3a0e3nedeHHs st poOoTH B XMapi.
ITPH 26 — 3Hatu ocHOBHU [ pin-TexXHONOTIN, BMITH PO3POOIISATH Ta MPOEKTYBATH MPOrpaMHe 3a0e3MeUeHHS
1t pobotu B ['pia-cepenoBuri.

ITicns 3acBOEHHS KPEAUTHOTO MOIYJISl CTYACHT Ma€ OyTH TOTOBMIA:

- 10 KOHULENTYaJlbHOTO TMPOEKTYBaHHS iH(OpMAIIfHUX CHCTeM 1 TexXHOJorid, no yHidikamii i
TUII3alli IPOEKTHUX pillIEHb Ha 0a31 CEpBICHOTO MIAXO0Y, BUOOPY 1 BIPOBAPKEHHS B IPAKTUKY 3aC001B iX
aBTOMAaTHU30BaHOTO MPOEKTYBAHHS;

- 10 CTBOPEHHS 1 BUKOPHCTAaHHS Cy4YacHUX IH(QOPMAIIfHMX CHCTEM Ta TEXHOJOTIH pi3HOTO
MpU3HaueHHs, 0a30BaHUMX Ha BUKOPUCTAHHI PO3MOAUIEHUX XMapHHX OOYHMCIEHb 1 XMapHHX CXOBHII
JAaHUX, CEPBIC-OPIEHTOBAHUX OOYHUCIICHBb 1 apXITEKTyp, TYMaHHHX OOYHMCIICHb, KOHTEKCTHO-KEPOBAaHUX
aJIalITUBHUX OOYHUCIIEHDb Ta 0€3 cepBEpHUX 00UNCIICHB;

- 10 pO3pOoOKM XMapHOTO mporpamHoro 3abe3medeHHs tumy Infrastructure as a Service (IaaS),
Platform as a Service (PaaS), Software as a Service (SaaS), Data as a Service (DaaS), Knowledge as a
Service (KaaS), Application as a Service (AaaS);

- 10 pO3B’si3aHHS KOMIUIEKCHUX MPoOJIeM B raiy3i mpodeciiiHoi Ta/ado 10CiAHUIIBKO-IHHOBAIIHHOT
TiSUTBHOCTI, 10 Tiepeadadae TIMOOKe MepeoCMHUCICHHS

2. IlpepekBi3NTH Ta NOCTPEKBI3UTH AUCHHUILIIHU (Micle B CTPYKTYPHO-JIOTi4HIHi cxemi
HABYaHHA 32 BIANOBIIHOIO OCBITHLOIO MPOrPaMoI0)
BuBueHHs 1aHOi TUCHMIUTIHY 6a3y€ThCsl HA TAKUX JTUCHUIUTIHAX:
e TexHoJIOT11 CTBOPEHHS TPOrPaMHUX CEPBICIB
e OCHOBH CEPBIC-OPI€EHTOBAHUX OOYHCIICHD 1 APXITEKTyp
e PosmofiisieHi 00YMCIIOBAaHHS Ta IHTEPHET-TEXHOJIOT 11
e XMapHi TEXHOJIOTIi Ta cepBicH
Jucuuminina «XMapHsi Ta ['pin-Texnosnorii» 3abe3neuye BUBYCHHS! HACTYTHUX JUCLUILIIH:
e MeTozomoris iHxeHepii nporpamuoro 3adesneueHus (I10 04);
e HaykoBa po6oTa 3a Temotro maricreperkoi aucepraii (ITO 01).

3. 3MicT HABYAJBHOT AUCHHUATLIIHA
CTpyKTYypa KPeAUTHOIO MOTYJIsI

KinpkicTs rogua

y momy uucii

Ha3Bu po3niiis i Tem
Bcvozo

Hdexyii  |Ilpakmuuni cPC

1 2 3 4 6

PO3A1JI 1. Konnenuist I'pix (The concept of Grid)

Tema 1.1. Beeoenns 6 I pio-mexnonoeii [Introduction to

Grid-technology] 4 2 2
Tema 1.2 Apximexmypa I pio. Obuucniosanvhi pecypcu epio. [Grid

. . . 5 2 3
architecture. Grid computing resources]
Tema 1.3 3abesneuenns desnexu epio [Grid 5 ) 3

security |

Pazom 3a pozminom 1 14 6 8




PO3LJI 2. ITpomizkHe mporpamue 3a6e3nedyenns rpia (Grid middleware)
Tema 2.1 3acanvrua cmpyxmypa npomisicHo20 npocpammozo
3abe3neyuenns. 5 2 3
[General structure of middleware.]
Tema 2.2 Kopucmysaywkuti cyenapiii pooomu 6 epio. [User
. . . 5 2 3
interface in the grid].
Tema 2.3 Cmpyxkmypa ma cKkaao npomisncHo20 NpoSpamMHO20
3abesnevenns ARC 5 2 3
[The structure of the ARC middleware]
Tema 2.4 Cmpyxmypa ma ckaao npomisicHo20 npocpamHo2o
3abesneyenns glite. 5 2 3
[The structure of the gLite middleware]
Tema 2.5 3abesneuenns ¢ynkyionanvroi cymicnocmi ma 63aemooii
epio-cucmenm. 5 2 3
[Interoperability and Interoperation of grid]
Tema 2.6 Ingpopmayitina cucmema epio. Monimopune. [Grid
information s itori > 2 3
ystem. Monitoring]

Tema 2.7 Pospooxa cepsicis epio [Development

. . 4 2 2
of grid services]
Pazom 3a posminom 2 34 14 20

PO31JI 3. Xmapni Texnosorii (Cloud technology)

Tema 3.1 Apximexmypa naykoeoi xmapu [ Architecture 10 ) 4 4
of the Scientific clouds]
Tewma 3.2 Ilpoepammne 3abesneuenns KepysanHs XmMapHoO
ingppacmpyxmypoio 12 4 4 4
[Cloud infrastructure management software]
Tema 3.3 Kopucmysaywkiii inmepghetic oocmyny 00 xmapHoi
ingppacmpyxmypu 16 4 8 4
[Custom interface for accessing cloud]
Pazom 3a po3minom 3 38 10 16 12
KonTpoabhua moayJibHa podora 3 po3aiaiB 112 4 4
Hiaroroska 10 3aJiky 30 30
Bceworo roopnn 120 30 16 74

4. HagpuaJbHi MaTepiajau Ta pecypcu
Bba3zoBa Jiteparypa:

Konoscbkuit B.M. Teopist mapanensHUX 00UUCIIeHb: HaBYaIbHUH OCiOHUK. Ykropon: T111
«AYTHOP-IIIapk», 2021. 188 c.

Mumuayk I.B., Maescrkuii O.B., Hazapeuu O.b., Cranuuk M.A. «[pia-cucremMu Ta TEXHOJOTIT XMapHUX
oOuncnens» -/ Koncnekr nekuiit — Tepronins: TepHoninbchbkuil HalllOHATBHUM TEXHIYHUN YHIBEPCUTET
imeHi IBana I[lymros, 2016 — 340 c.

B.A. IOpunmun. «XMapHi Ta rpia-texsonorii» -/ Koncnekr nexuiit, Kuis, KIII im. Iropst Cikopcbkoro,
2022.- 245 c.

B.B. lllnukos, B.A. JlaninoBa « BUCOKONIPOAYKTUBHI PO3NOLIEH]I 00YHCIIOBAIbHI CUCTEMU:
[IpakTukym»-/ HaBY. mocil. 11 cTyAeHTiB crenianbHocTi 122 «Komm totepHi Haykuy, — Kuis: KIII im.
Iropst Cikopebkoro, 2018. — 108 c.

JonarkoBa Jiteparypa:
NorduGrid project. http://www.nordugrid.org
The NorduGrid Grid Manager And GridFTP Server: Description And Administrator’s Manual.
http://www.nordugrid.org/papers.html
The NorduGrid Brokering Algorithm, M.Ellert, http://www.nordugrid.org/papers.html


http://www.nordugrid.org/
http://www.nordugrid.org/papers.html
http://www.nordugrid.org/papers.html

xRSL (Extended Resource Specification Language), O.Smirnova, http://www.nordugrid.org/papers.html

Usage statistics and usage patterns on the NorduGrid, K.Pajchel,

http://www.nordugrid.org/papers.html

ARC User Interface: User’s Manual http://www.nordugrid.org/documents/NorduGrid-UILpdf

The NorduGrid ”Smart” Storage Element, A.Konstantinov, http://www.nordugrid.org/papers.html

The NorduGrid/ARC Information System, (Technical Description and Reference Manual), Bal azs

K’onya, http://www.nordugrid.org/papers.html

10. The Grid Monitor: Usage Manual, http://www.nordugrid.org/documents/monitor.pdf

11. GLITE 3.1 USER GUIDE , https://edms.cern.ch/file/722398/1.2/gLite-3-UserGuide.pdf

12. Logging and Bookkeeping, A. K'renek et al., http://egee.cesnet.cz/cvsweb/LB/LBAG.pdf.

13. EGEE User’s Guide, WMS SERVICE , https://edms.cern.ch/document/572489/1

14. JDL Attributes Specification, EGEE-JRA1-TEC-555796-JDL-Attributes-v0-6,
https://edms.cern.ch/file/555796/1/.

15. The Resource Broker Info file, DataGrid-01-TEN-0135-0 0, http://www.infn.it/workload-
grid/docs/DataGrid-01-TEN-0135-0_0.doc.

16. Web Services (http://www.w3.0rg/2002/ws/)

17. Openldap. http://www.openldap.org

18. Runtime Environment Registry, http://www.csc.fi/grid/rer/

19. The GLUE Information model versin 1.2 http://infnforge.cnaf.infn.it/glueinfomodel/

19. EGEE Middleware Architecture, DJRA1.1 ,https://edms.cern.ch/document/476451/1.0.

20. Global Security Architecture, DJIRA1.3 ,https://edms.cern.ch/document/487004/1.1.

21. VOMS User’s Guide, EGEE-JRA1-TEC-571991 ,https://edms.cern.ch/file/571991/1/voms-guide.pdf.

22. www.datagrid.org

23. www.unicore.org

24. www.glite.org

LN U A

25. www.globus.org

26. https://help.sap.com

27. https://discovery-center.cloud.sap

28. “Architecting Cloud Computing Solutions” — Kevin L. Jackson, Scott Goessling

HaB4yajbHMH KOHTEHT

5. MeToauka OnaHyBaHHS HABYAJIbHOI IUCHUILITIHU (OCBITHHOI0 KOMIIOHEHTA)

BuBueHHS 1aHOT MUCIUTUTIHH PEaTi3y€eThCs Ha JICKIISAX Ta MPAKTUIHUX 3aHATTSIX.

Jiis  mormmONeHOro BHBYCHHS TEMATUKH, TMPEICTABICHUX HA JICKISAX, KOKHOMY CTYICHTY
MIPOIMOHYETHCS TEMa JUIS CAMOCTIHHUX JJOCIIHKEHb, SIKi BAKOHYIOTHCS B paMKaX I'O/IMH, 3aIUTAHOBAHUX JISI
camocriitHoi pobotu (CPC). KokHuii CTyIEeHT 3BiTy€ NMPO BHUKOHAHHS JOCIHIKEHb HAa TPAKTUIHHX
3aHATTIX Yy (hopMi 0OrOBOpeHb B aKaJeMiuHil TPyIi OTPUMaHUX HUM PE3yJbTaTIB 10 TeMi, sika oMy Oyra
3aMpoNOHOBaHA 10 JaHIN JUCIUIUIIHI, & TAKOX HANPHKIHII Y400BOro ceMecTpy — y (hopmi MUCbMOBOTO
pedepary. Taka ¢opma opranizamii TPaKTHYHUX 3aHATH 3a0X0YY€ CTYACHTIB O BUKOHAHHS SKICHUX
HayKOBUX JOCII/DKEHb 1 TIJIBUINYE HABUYKH JOBEICHHS PE3yJIbTaTiB CBOIX HAYKOBHX JIOCIIKCHB TEpPe
ayUTOPI€EIO.

Jlexkuiiiui 3aHATTA

Ne Ha3ga Temu Jiekuii Ta nepejik 0OCHOBHHX NUTaHb (MepeJtik ANAAKTHYHHUX 32c00iB,
3/m MOCWJIAHHS Ha JiiTeparypy Ta 3apaanusa Ha CPC)



http://www.nordugrid.org/papers.html
http://www.nordugrid.org/papers.html
http://www.nordugrid.org/documents/NorduGrid-UI.pdf
http://www.nordugrid.org/papers.html
http://www.nordugrid.org/papers.html
http://www.nordugrid.org/documents/monitor.pdf
https://edms.cern.ch/file/555796/1/
http://www.infn.it/workload-
http://www.w3.org/2002/ws/)
http://www.openldap.org/
http://www.csc.fi/grid/rer/
http://infnforge.cnaf.infn.it/glueinfomodel/
http://www.datagrid.org/
http://www.unicore.org/
http://www.glite.org/
http://www.globus.org/
https://help.sap.com
https://discovery-center.cloud.sap

Beenenns B I'pin-rexnonorii. Apxirexkrypa I'pia.

Mera, 3aBnanns Ta 3micT Kypey. Konnemnis ['pia. Ictopis po3sutky I'pin. [puknagu
3actocyBanHs [ pig. O6unciroBanbHi pecypeu. Knacrepu. Pecypci 30epiranns gaHux.
[Tpoext GEANT2.Po3BuTOK KaHasiB 3B 53Ky B YKpaiHi. [ pia B Ykpaini. YkpaiHCbKuit
HanionansHuit ['pin-npoext UNGI qs EGI .

3asdanusa na CPC:

1. Eomomis ['pix (mepie, apyre Ta TpeTe moKomiHHS [ pin).
2. Mixnapoasni ['pig nmpoextu (GrossGrid, EGEE, Grid2003, myGrid)

Pexouenodoeana nimepamypa: [J112, c. 10-17], [J14, c. 1-214], [JI2, c. 28-41, c. 18-25].

O0unc/0BaIbHI pecypcu rpiu.
bazogi kommonenTu I'pig-apxitexkrypu. O6uncmroBaibHi pecypcu. Knactepu. Pecypci
30epiranHs AaHuX. MeToauKa MiAroTOBKY 3aBaaHHs Ha Linux kimactepi. JlokanbHa
cucreMa kepyBaHHs 3aBnanHsaMu — PBS. Bukopucranns 6i6miorexu MPI qiis mapanenpHuX
o0uuCIIeHb Ha KJIacTepi.
3asdanmns na CPC:

1. OCHOBHI HaNPsIMKU PO3BUTKY OOYUCITIOBATIBHOT TEXHIKH .

2. TexHonorii mapaneibHOTo IPOrpaMmyBaHHS.

3. Texnonorist MPI.
Pexomendosana nimepamypa: [J14, c. 1-214], [J12, c. 28-41].

3abe3neueHHs O0e3MeKH i
OcobnuBocti Mozeni 6e3neku ['pia-cepriciB. 3arabHi TPUHIMITN AITOPUTMIB MU PYBAHHS.
Inentudikamis kopuctyBadiB ta ['pig-pecypciB. Ceprudikar BiakpuTux kirodiB X.509
Bipryanshi opranizanii. Cuenapii po6otu kopuctyBada 3 ceprudikatom 3asdanns na CPC:
1. JleneryBaHHs IIpas.
2. CepBicu KepyBaHHS BipTyaJbHUMH OpraHi3allisiMH.

Pexomenoosana nimepamypa: [J12, c. 79-81].

3arajbHa CTPYKTypa NPOMIKHOI0 IPOrpaMHOro 3adesnedenns. KopucryBanbkuii
cueHapiii podoTu B rpixa.
OcuogHi ['pin-cnyx6u. Ilincucrema kepyBanns 3aBaanHsamiu. [lizcucrema kepyBaHHs
nanumu. [Hdopmariiina mijzicucrema Ta niacucTeMa MoHiTopuHry. [lincucrema 6e3nexu ta
KOHTPOJIIO IipaB AocTyiy. IlizcucremMa npoTokotoBaHHs npouecy o0poOaeHHs 3aBIaHb.
OcHoBHI QyHKIIIT KOpUCTYBalLbKOTO 1HTEpdeiicy. Onuc 3aBnanHsA. MOHITOPUHI BUKOHAHHS
3aBJJaHHA Ta OTPUMAaHHS PE3yJIbTATIB.
3asdanusa na CPC:

1. IMlincucrema 00Ky BUKOPUCTAHHS PECYPCIB.

2. Opranizanis pecypciB 30epiraHss JaHHX .

3. OrpumanHs ceptudikary.
Pexomendosana nimepamypa: [J12, c. 54-78]

KopucryBaubkuii cuenapiii podotu B rpin.
OcHoBHI QyHKIIIT KOpHuCTyBalpKoro intepdericy. Orpumanns ceprudikary. Omnmc 3aBaaHHs.
Komannu BianpaBku 3aBaanHs B [ pi. MOHITOpUHT BUKOHAHHA 3aBaaHHs. OTpUMaHHS
pe3yJIbTaTiB BUKOHAHHS 3aBIaHHS.
3asdanus na CPC:

1. Tunu 3aBmass B ['pin.

2. Metoauka miaroToBKM 3aBnaHHs Ha Linux kiacrepi.

3. JlokanpHa cucTeMa KepyBaHHS 3aBaaHHAMHU — PBS.
Pexomendosana nimepamypa: [J12, c¢. 10 - 121]




CTpyKTypa Ta cKJIa] MPOMIKHOI0 NMPorpaMHoro 3ade3nedenHss ARC

[Tpoext NorduGrid. Apxitektypa ARC (Advanced Resource Connector). [ndhopmariitna
cucreMa. ApXIiTeKTypa Ta anroputm poootu ['pix — menemkepa ARC.

3asdannsa na CPC:

1. Apxitekrypa ta anroput™ podotu GridFTP.
Pexomenodosana nimepamypa: [J12, c. 82-84], [JI10, JI11, JI12,J113, JI14, JI15, JI16,
JI17,J118]

CTpyKTypa Ta cKjIaJ MPOMIKHOI0 NMPorpaMHoro 3adesnedeniss ARC

(MpoaoOBKEeHHS)

Buxonanns 3aBganb B ARC. OcHOBHI koMaH 1 KopucTyBalbKoro inTepdericy ARC. Mosa
onucy 3aBnanHs xRSL.

3asdanns na CPC:

1. Monuropunr B ARC.
Pexomendosana nimepamypa: [J110, JI11, JI12,J113, JI14, JI15, JI16, JI117,J118]

CTpyKTypa Ta cKJaJ IPOMi’KHOI0 NPOrpaMHoro 3adesnevyenns glite

[Ipoext LCG ta EGEE. Apxutektypa glite. KepyBanns 3aBaHTa)KeHHSIM pecypciB
(Workload Management System). KepyBanust nanumu (Data Management System).
[ndpopmariitna cuctema Ta MmoHiTopuHT (Information System). ITincucTema mpoTOKOIOBaHHS
(Logging and Bookkeeping).

3aedanmns na CPC:

1. ITincucrema o0niKy BUKOpUCTaHHS pecypciB (Accounting Subsystem).

Pexomendoeana nimepamypa: [J119, J120, JI121,J122]

CTpyKTypa Ta CKJIa/J MPOMIi’KHOT0 IPOrpPaMHOro 3ade3nedeHus glite (mpoaoB:xeHHs)
Bukonanns 3aBmanb B glite. OCHOBHI KOMaH/IM KOPUCTYBaIbKOTo iHTepdeiicy glite. Mosa
onucy 3aBaanusa JDL.
3asdanns na CPC:

1. Twunu 3aBganb: Collection, DAG, Parametric.

2. MowitopuHr B glite.

Pexomenodosana nimepamypa: [J119, JI120, J121,J]122]
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Indopmaniiina cucrema rpian. MoHiTOpHHL.
3aBmpanHs 1HGOPMAIIITHOT CHCTEMH Ta CHCTEMH MOHITOPUHTY. APXITEKTypa CUCTEM
MoHiTOopuHTY. Cy4acHi cucTeMHU MOHITOpUHTY [ pin-cepenosuina. Bzaemonis 3
1H(pOpMaLIiHOIO CUCTEMOIO.
3asoanusa na CPC:

1. Apxitekrypa cucteMm MoHiTopuHry Globus MDS 2/4, MonALISA,

GridICE, GridMaps

Pexomendosana nimepamypa: [J110, c. 120-134].

11

IlnanyBaHHs pecypciB B Ipia cucremax
3amaun nucneruepesaiii B [ pin-cucremax. TexHomorii peanizaiii 3a7a4 IiaHyBaHHS
pecypciB B I'pin-cuctemax. MeToauKy OLIHKY 3aBaHTaXeHHs | pia-pecypcis.
[TnanyBaHHs pecypciB B [ pig-cuctemax mija KepyBaHHSM IMPOMIKHOTO ITPOTPaMHOTO
3abe3neueHHs glite Ta ARC. ApxiTekTypa noOy10Bi MeTa IianyBajibHuKa [ pin-pecypcis.
Apxitekrypa noOynosi [ pin-nopraiis.
3asdannsa na CPC:

1. MeramuianyBajabHUKH B [ pig-cucremax.

2. AJropuT™Mu ONTHUMAJIBHOIO IJIaHYBaHHS 3aBaHTakeHHs ['pin-pecypcis.

3. Ipuxmaau nmoprais.

4. Pobora B rpia-noptaii goctyny GILDA.
Pexomendosana nimepamypa: [J12, c. 84-102], [JI3, c. 9-89, c. 309-356], [J124 ]
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Po3podka cepgiciB rpin
Bgenens B Service Oriented Architecture (SOA). OcHOBHI eTanu po3poOKu TPi-CEPBICIB.
[Tpuknaau noOy0BU TPij CEPBICIB.
3asoannsa na CPC:
1. BacrocyBanus 616miorexu Globus Toolkit.

Pexomenodosana nimepamypa: [J124 1, [JI6 c. 1-273 ]

13

TexHoJiorii BipTyaJsizauii Ta 0CHOBHM XMapHHMX 004K CJ/IEHb
Koncominanis ta Bipryanizauist [T-iHppacTpykrypu, Tinu koHcomiaauii. [lpunnunu pobotu
TEXHOJIOT1{ BipTyami3allii, TUIH BipTyamizaiii. EBomroris xMapHuXx obuncineHs. Tunm
XMapHHX TTOCIYT.
3asoanng na CPCEs:

1. TlopiBHsIBHINM aHAII3 TPOTPAMHOTO 3a0€3MeUeHHs 1715 TOOYJ0BH XMapHOT

1H(PACTPYKTYPH.
2. Apxirekrypa S-OGSA

Pexomenoosana nimepamypa: [J19, c. 1-384]

14

ApXIiTeKTypa HayKOBOI XMapH
OcnogHi 3aBaanns apxitekrypu Cloud computing. [Ipuknanu apxitekrypu Cloud
computing. Apxitekrypa Amazon Web Services, SAP Business Technology Platform
3asoanns na CPC:

1. Apxirekrypa ta 3aBaanHs cucremMu GrepTheWeb.

2. [Iporpamuuii npoaykt Hadoop

Pexomendosana nimepamypa: [J17, c. 1-286], [JI8, c. 1-336]? [J19, c. 1-384]
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MybTHTEHAHTHA apXiTeKTypa XMapHHX 004nc/ieHb (Ha npukiaaai SAP BTP)
OCHOBHI MOJIeNl XMapHHUX CepBiciB. BiTHOCHHM MiXk IMOCTaYaJIbHIUKOM Ta CIIOKUBaYEeM
xMapHUX nocayr. SaaS Provisioning service. HeoOxiHI KOMIIOHEHTH Ta CEPBICH IS

CTBOPEHHS MYJIETUTCHAHTHOT apXITEKTYPH.

3asoanng na CPC:
1. Apxitektypa Ta 3apaaHHs cucreMu GrepTheWeb.
2. Ilporpamuuii nponyxt Hadoop

Pexomenodosana nimepamypa: [J126], [J127], [J128]

IIpakTu4Hi 3aHATTSI

Ha3Ba npakTu4Hoi podoTu

KinbkicTh
ay/l. roauH

CtBopennsi SAP Universal ID ta o3naiiomjienns 3 cepenopuiiem SAP BTP
Cockpit

CtBOpeHHs1 OONIKOBOTO 3amucy B sap.com. BHUBYEHHsS TEXHOJOTIT BiJAaneHOTO
noctymy a0 xmapaoi tuiargopmu SAP Business Technology Platform (BTP).
BuBueHHS MOXIUBOCTEH IUIaTGOPMU YIPABIIHHSA XMApHUMHU PECYPCAMH.
Peectpaniis nonatkoBux cyOakayHTIB B Mexax mnpoOHoro (trial) mro0GambHOTO
obmikoBoro 3amucy. JlochmikeHHs pi3HUX IIAOJOHIB apXiTEKTypH, sIKi MOXHA
peamizyBatu 3a gomomoroto cepBiciB SAP BTP. 3mnaiiomcTBO 3 Karamorom
CEpPBICIB Ta HABYAJILHUX MICIH.

2

HanamryBanns cepenosuma po3pooxku SAP Business Application Studio Ta
o3HailomJIeHHd 3 ppeiimBopkoM SAPUIS.

Bupuenns intepgeiicy kopuctyBaua Fiori. OTpuMaHHS NPaKTUYHUX HABUUOK
po3po0KM XMapHUX 3acTOCyHKIB B Business Application Studio 3a momomororo
mabnony SAP Fiori generator. Omisn AOKyMEHTAIlll, NPUKIAIIB KOLy Ta
JEeMOHCTpAIlifHUX ~ mporpaM.  [IpakTudHe  3aCTOCYyBaHHS ~ KOMITOHEHTIB
¢dpeiimBopky SAPUIS B caMOCTIITHO CTBOPEHUX JOAATKAX.



https://www.sap.com/products/technology-platform.html
https://www.sap.com/products/technology-platform.html
https://www.sap.com/products/technology-platform.html
https://www.sap.com/products/technology-platform.html
https://www.sap.com/products/technology-platform.html

3 Posropranns cepBicy SAP Build Work Zone, standard edition. 2
BuBueHHSI MOXKIIMBOCTEH cepBICY JUISl CIIPOLLIEHHS IOCTYIY /10 XMapHHUX J0/AaTKIB
IIJISIXOM CTBOPEHHs Oi3Hec-caiiTy. BcTaHOBIEHHS MOOUTBHOTO 3acTOCYHKY SAP
Start Ta HanamTyBaHHs qoctyny 1o cepsicy Build Work Zone.

4 Buxopucranns OData cepsiciB B SAPUIS 3acTrocynkax. 2
OTpuMaHHA NPAKTUYHUX HABUYOK HIOAO MiJKIIOYEHHS XMAapHUX CEpPBICIB J10
Ha3eMHHX CHUCTeM. BuBUEHHS TMpHU3HAYEHHS Ta MOXJIMBOCTEH cepBiciB
Destination Ta Connectivity. CTBOpeHHsI Ta pO3ropTaHHsI XMapHOT'0 3aCTOCYHKY B
xmapi. BuBYeHHS pI3HHUX OCOOIMBOCTEHl PpO3TOpPTaHHS, BUKOPHUCTOBYIOUH
cxosuiie HTMLS Applications ta Cloud Foundry Spaces.

5 Po3pobka SaaS cepsgiciB (wacTuna 1). 2
3HaiioMcTBO 3 cepBicoM SaaS Provisioning Service, miArotoBka 0OIIKOBOTO
3amucy “‘poBaiiiepa’ 10 PoO3ropTaHHSA SaaS 3acTOCYHKIB. AjanTamis KOxy
PO3pO0OJIEHUX 3aCTOCYHKIB JJIi BUKOPUCTAHHS K IOCIYTH Ta PO3MIIIEHHA iX B
Service Marketplace.

6 Po3po0ka SaaS cepsiciB (4acTuna 2). 2
OTpuMaHHS NPaKTUYHUX HABUYOK PO3rOpTaHHs OOIIKOBOTIO 3alucy ‘‘crioknBada’

Ta mAanucku Ao SaaS 3actocyHky. O3HallOMIIEHHS 3 MOHITOPHHIOM
BUKOPUCTAHHS PECYPCIB K MOCITYTH.

7 Cepsic PaaS SAP Integration Suite (yacTuna 1). 2
3HalloMCTBO 3 iHTerpamiiinuMu pimeHHsMH. Omsin ocHoBHHUX 00’ekTiB: Http
connector, Mapping, Router, Script. Pozropranus cepsicy PaaS SAP Integration
Suite B o6nikoBoMYy 3amuci. 3HaHOMCTBO 3 iHTEpdeiicoM KopHCTyBaya.

8 Cepsic PaaS SAP Integration Suite (4acTuna 2). 2
OTpuMaHHS PAKTUYHUX HABUYOK CTBOPEHHS Ta PO3TOPTAHHS CXEMHU-IHTETpallii.
HanmamryBannas apropwmsaiiii goctymy. Bupuenns texnosorii push. Peamizarist
HEBEJIMKHUX IMOB1JIOMJICHB 3a goromoroto API miargopmu Postman.

6. CamocTiliHa po0oTa cTyleHTa
Ne HaszBa Temu Jiekii Ta nepeJsiik OCHOBHUX NUTAHb (MepestiK TUIAKTHYHHX KinbkicTh
3/m 3ac00iB, MOCUJIAHHS HA JiTeparypy Ta 3aBaaHHs Ha CPC) rogun CPC
1 Beenenns B I'pin-rexnosorii. Apxirexkrypa I'pin. 3aBnanns Ha
CPC: TloBropenns nekiiiinoro marepiany. EBomrortis ['pin
(mepie, gpyre Ta TpeTe MOKOMiHHS [ pin).
Mixuaponni I'pig npoextu (GrossGrid, EGEE, Grid2003, myGrid) 2
Pexomenoosana nimepamypa. [J11, c. 5-10, c. 55- 132],[J12, ¢. 10-17],[JI5, c.
1-145], [J14, c. 1-214], [J12, c. 28-41, c. 18-25].
2 Oo0unciaBaJbHI pecypcu rpiu.
3asnanuns Ha CPC: IloBropeHHs nekuiiiHoro marepiany. OCHOBHI
HANPSIMKHU PO3BUTKY OOUMCITIOBATBHOI TEXHIKH . TexHomoril
napajgeiabHOro IporpaMyBaHHS. 3

Texuosoria MPI.

Pexomendosana nimepamypa: [J14, c. 1-214], [J12, c. 28-41].
: [loBTOpEHHS JIEKIIIHHOTO MarTepiaiy.




3ale3neueHHs Oe3meKu rpia

3aBnanns Ha CPC: [ToBTopeHHs NeKIiitHOro Marepiaiy.
JleneryBaHHs IIpas.

Cepaicu kepyBaHHS BipTyaJlbHUMHU OpraHi3alisiMu.

Pexouenodosana nimepamypa: [J12, c. 79-81].

3arajibHa CTPYKTYPA NPOMIKHOI0 POTrPaMHOI0 3a0e3nev4eHHsl.
KopucryBanbkuii cuenapiii poéoru B rpia.

3aBnanns Ha CPC: [ToBTopeHHs NeKIiitHOro Marepiay.
[Tincucrema 00Ky BUKOPUCTAHHS PECYPCIB.

Opranizaitis pecypciB 30epiranss ganux . OTpumaHHs cepTudikary.

Pexomenodosana nimepamypa: [J11, c. 21-28], [J12, c. 54-78], [JI5, c. 10 - 121]

KopucryBanbkuii cueHapiii podoTu B rpin.

3asnanns Ha CPC: IloBropeHHs JekuiiiHoro Marepiaiy. TUNM 3aBiaHb B
I'pin.

Meroauka miaroToBku 3aBaaHHs Ha Linux kimactepi. JlokanbHa

cUCcTeMa KepyBaHHs 3aBaaHHsIMU — PBS. Pexovenodosana

aimepamypa: [J15, c. 10 - 121]

CTpykTypa Ta ckJjaJ NPOMIKHOIO mporpamMHoro 3adesnedyeHuss ARC
3aBnanus Ha CPC: IloBropenHs nekiiiiHOro marepiamxy. ApxiTeKkTypa Ta
anroputMm podotu GridFTP.

Pexomenodosana nimepamypa: [J12, c. 82-84

CTpykTypa Ta CKJIaJ NPOMIKHOT0 NporpamMmuoro 3adesneyennss ARC
(mpomxoB:KeHHST)

3aBnanns Ha CPC: [ToBTopeHHs neKiiitHOro Marepiaiy.

Monutopunr B ARC.

Pexomenoosana nimepamypa: [J110]

CTpykTypa Ta CKJIaJ MPOMIKHOT0 NPOrpamMHoOro 3adesnevyeHns glite
3aBnanns Ha CPC: [loBTOpeHHs NeKIiitHOro Marepiay.

[Tincucrema 061Ky BUKOpHCTaHHS pecypciB (Accounting Subsystem).
Pexomendosana nimepamypa: [J119, J120, J121,J122]

CTpykTypa Ta CKJIaJ MPOMIiKHOT0 POrPaMHOro 3ade3nedenns glite
(mpoxoB:KeHHST)
3aBnanns Ha CPC: [ToBTOpeHHS JeKIiitHOTO MaTepiay.

Tunu 3aBnane: Collection, DAG, Parametric. Monitopunr B gLite.
Pexomendosana nimepamypa: [J119, J120, J121,J122]
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3a0e3nevyenHs: GyHKIIOHAJIBHOI CYMICHOCTI Ta B3a€MOJII IPiJ — cuCTeM.
3aBnanns Ha CPC: [ToBropenns nekiiitnoro marepiany. [Ipoext Grid
Interoperability Now - (GIN). 3a6e3neuenns B3aemoii [ pig — cuctem B paMkax
npoekty EGGE. Apxitektypa cucrem monitopunry Globus MDS 2/4,
MonALISA, GridICE, GridMaps .

Pexomendosana nimepamypa: [J15, c. 1-145]

11

Indopmauniiina cucrema rpia. MoHITOPpHMHT.
3apnannsa Ha CPC: [1oBTOpeHHs JIEKIIHHOTO MaTepialy. ApXiTeKTypa CUCTEM
MoHiTopunry Globus MDS 2/4, MonALISA, GridICE, GridMaps .

Pexomenodosana nimepamypa: [J110, c. 120-134]
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IlnanyBaHH#A pecypciB B rpia cucremax

3aBnanns Ha CPC: [ToBTopeHHs NeKIiitHOro Marepiaiy.
MerarutanyBanbHUKH B [pif - cucremax.

AJNTOpPUTMHU ONTHMAJIHHOTO IJIAHYBaHHS 3aBaHTaKeHHsI [ pix — pecypcis. 2
[Tpuknaau nopramniB. Poborta B rpix — noptaini goctyny GILDA.
Pexomenodosana nimepamypa: [J12, c. 84-102], [JI3, c. 9-89, c. 309-356], [J124 ]

13

ITopTaau Ta MeTa NJIaHYBaJIbHUKH

3aBnanns Ha CPC: [ToBropenns nekiiitnoro marepiany. Po6ora B
rpig — noprami gocrymy GILDA.

[Topran 3Hanb 11 ['pig — iHppacTpykrypu Ykpainu. ['pix — nopran SD 3
Grid.

Pexomenodosana nimepamypa. [J12, c. 84-102]

14

Po3po0ka cepsiciB rpin
3aBnanns Ha CPC: [ToBTopeHHs nekiiitHoro Marepiany. 3aCTOCyBaHHS
616miorexu Globus Toolkit. 3

Pexovenodosana nimepamypa: [J124 ], [J16 c. 1-273 ]

15

ApXiTeKTypa HayKoBOI XMapHu

3ananus Ha CPC: [ToBTOpEHHS IEKIIIHOTO MaTepiay.
Apxitektypa Ta 3aBaanus cuctemu GrepTheWeb. 1
[Tporpamuuit npoxykt Hadoop

Pexomenodosana nimepamypa: [J17, c. 1-286], [JI8, c. 1-336] [JI9, c. 1-384]

16

IIporpamue 3a0e3ne4eHHs1 KEPYBAHHS XMAPHOI0 iIHPPaCTPYKTYpPOIO
3ananus Ha CPC: [loBTOpeHHS NEKLIHOTO MaTepiany.
[TopiBHANBHIN aHAJI3 MPOrPaMHOTO 3a0e3MeUeHHs 17151 TOOYI0BH XMapHOT

iHppacTpyKTypH. 1
Apxitekrypa S-OGSA

Pexomendosana nimepamypa: [J19, c. 1-384]

17

Kontponbna moayiabHa podora 3 po3aiiais 12 4

18

IiaroroBka 10 3ajiky 30

MarepianbHoO-TexHiUHe 320e3Me4YeHHs
JJ11 BUKOHAHHSI IPAKTUYHUX pOoOIT BUKOPUCTOBYEThCS eMOHcTpaliiiHa miuargopma SAP Business

Technology Platform.

6. [losiTnka HABYAJILHOI TUCHMILTIHA (OCBITHBOT0 KOMIIOHEHTA)
BumMoru, KuX Ma€ 10TpUMYBaTHCA CTYJEHT B paMKax JaHOI AUCLUILIIHU:
Bi/IBIYBaHHS JICKI[IHHUX Ta MPAKTUYHHUX 3aHATH € Oa)KaHUM, ajie He 000B’ I3KOBHM;
I1]] Yac IPOBEACHHS 3aHITh MOOUIbHI TelIeQOHU MalOTh OyTH NepeBeieH] Y 0e33BYUHHM PeXUM;
TI03BOJIIETHCSI, TIPH HEOOXiMHOCTI, BHUKOPUCTAHHS 3acO0iB 3B’A3KYy JJs MOWIYKY IOTPIOHOT
iH(dopmartii Ha TuTaTGopMi AUCTAHITIHHOTO HABYAaHHS Ta/ab0 B IHTEPHETI;
MpakTHU4HI poOOTH MaroThb OyTH BUKOHAHI Ta 3aXMILIEHI O0COOMCTO, MiJ Yac 3aXUCTY CTYIAEHT
MOBUHEH BIJIMOBICTH HA MUTAHHS BUKJIA/a4a, 110 CTOCYIOTHCS SIK caMoi MPaKTHYHOT poOOTH, TaK i
TEOPETUYHOTO MaTepiairy, Ha SKOMYy BOHa 0a3yeThCs;
320X0UyBaJIbHI 0aJli MOXKYTh MPU3HAYATUCS 32 AKTMBHICTH HA JIEKIISX Ta HECTAHJAPTHI PILICHHS
MIPY BUKOHAHHI MPAKTUYHUX POOIT;
mrpadHi 6anu MOXKyTh IPU3HAYATHCS 32 HECBOEYACHE BUKOHAHHSI IPAKTUYHUX POOIT;

MIPM BUKOHAHHI MPAKTHYHUX POOIT MOTPIOHO AOTpUMYBATHCS Tpadika, SIKHA JTOBOAUTHCS 10
BiJIOMa CTY/ICHTIB BUKJIaJJau€M Ha [OYaTKy CEMECTpY;



* 00OB’A3KOBUM € JIOTPUMAHHS aKaJIeMIYHOI JOOPOYECHOCTI.

®opmu podoTH

Ha nexuii nmemaror y cioBecHiil (opMmi po3KpHBa€e CyTHICTh HayKOBHX IOHSTH, SIBUII, NPOLECIB,
JIOTIYHO TIOB'SI3aHUX, 00'€THAHUX 3arajbHOI TEMOIO 1 MpEACTaBIsIE X y (opmi ClaifiB B mporpami
PowerPoint. Ha crnaiinax Bukiazau po3milllye Marepiaiu, sKi MOSCHIOIOTH 1 JETali3yloTh MaTepiaiu
nekuii, ta npukiaaad. [Ipm HbOMy CTyAEHTH MalOTh PO3YMITH, LIO JKEpejaa OTPUMaHHS HAyKOBOI
iHpopMaLii — 1e JeKIii BUKJIaga4a, a TaKoXK JITepaTypHi pKepena, Kl IPONOHYIOThCS BUKIaqaueM JUis
OBOJIOJIIHHS JIAaHUM TMPEAMETOM, HAyKOBI CTATTl Ta IHTEpHET.

BeneHHs KOHCTIEKTY Ja€ 3MOTY CTYJIEHTY:

- Kpalle miaroTyBaTucCh 0 KOHTPOJIBHOT pOOOTH Ta 3TIKY 3 KPEAUTHOTO MOIYJIS;

- BUPIIIUTH MUTAHHS, SIKY MOKYTh BUHUKHYTH y CTY/I€HTA 3 TUX YH 1HIIHUX TeM JaHOi
JUCIUTLTIHY;

- 3apaxyBaTy BUKJIAAAYCBl TPOMYIICHI 3aHATTSL.

BirtaroTbcst muTaHHS BiJ CTYACHTIB OO BHKIAJaya IMiJl 4Yac JIeKIii Ta ydacTh y JHUCKYCISX,
IHTEepakTUBHUX (OpMax OpraHizamii 3aHATTA. BUKIagad MOXKe CTaBUTH MUTAHHS OKPEMHM CTYIACHTAM
abo 3arayiom ayautopii. JlomyckaeThcs 1 BITA€ThCS JiaJIor MK CTYICHTaMH 1 BHKJIaJa4eM Ha JICKITii.
dopma ydacTi CTY/ICHTIB Ha 3aHATTIX BUIVISAAE K CyMapHa poO0Ta, B IKY BXOIUTh:

- y4acTh Y JTUCKYCISX;

- HAIMCaHHs KOHTPOJIBHOT pOOOTH Ta HaJaHHS 11 BUKJIa1ady JIJIs OLIHKY 3HaHb CTYICHTA;

- MUCHbMOBUII 3BIT HAIIPUKIHIII CEMECTPY PO BUKOHAHI JociikeHHs B pamkax CPC.

[oniTuka yniBepcurerty
AxkaneMiuyHa 100poUYeCHICTD
[ToniTvka Ta TPUHIMIN axKaaeMidHOl JA0OpodYecHOCTI Bu3HaudeHi y posmaim 3 Komekcy wuecrti
HarmionaneHoro TexHiyHOro yHiBepcuTeTy Ykpainu «KuiBChKMII MOMITEXHIYHHMM 1HCTUTYT iMeHi Irops
Cikopcbroroy. [leransninie: https://kpi.ua/code.

Hopmu eTuuHOi noBeaiHKN
Hopmu eTw4HOi TOBEMIHKM CTYAEHTIB 1 MpaliBHUKIB BH3HaueHi y po3aun 2 Koaekcy dvecti
HamionanbHOro TexHiyHOTO yHiBepcuTeTy Ykpainm «KuiBChKMH MONITEXHIYHUN 1HCTUTYT iMeHi Irops
Cikopcwkoroy. JletanpHimme: https://kpi.ua/code.

7. Buam KOHTPOJIIO Ta peiiTHHIOBA CHCTeMa OL[iHIOBaHHS pe3yabrartiB HaBuyaHHA (PCO)
Sk 6a30BHif METOJ] HABYAHHS BUKOPUCTOBYETHCS TIPOBEICHHS JICKI[iIH Ta BAKOHAHHS MPAKTUIHUX POOIT
(11 KOXKHOTO CTyACHTa CBI OKpEMHM BapiaHT KOXKHOI 13 MPakTHYHUX poOiT). Marepianu 11 BUKOHAHHS
MPAKTUYHUX pOOIT (BIAMOBIIHI METOAMYHI BKa31BKH) 3HAXO/SATHCS HA CaiTi Kadeapu.
[Topsimok po3ainiB MoOyI0BaHUM BiJ MPOCTOTO JO CKJIAIHOTO, 1 HOTO AOUUIBHO MPUTPUMYBATHCS.
JUis TpakTUYHUX POOIT JOLIIBHO MIOPIYHO OHOBIIOBAaTH 3aBJaHHS, a iX OI[IHIOBaHHA NOTpedye
000B’SI3KOBOTO 3aXHUCTY.
O1iHKa 3 JUCIHUILTIHA BUCTABIISIETHCA 32 0araro0aIbHOK CHCTEMOIO.
MaxkcumanbHa KUTBKICTh 0amiB 3 aucuurutinu gopisHioe 100.
PeiiTunr cTyneHTa 3 AUCIUIUTIHU CKJIAJAA€ThCs 3 OaiB, 1110 BIH OTPUMYE 3a:
1) BUKOHAHHS Ta 3aXUCT MPAKTUIHUX POOIT;
2) MOITyJIbHY KOHTPOJIBHY POOOTY.
Kpim Toro, nie cucrema mrpadHuUx Ta 3a0X04yBAIbHUX 0aliB 3a:
- HedopManbHUH MiIXi 10 BUKOHAHHS MPAKTHYHUX POOIT Ta 3aCTOCYBaHHS OPUTIHATIBHUX
MporpaMHuX pimieHs +1 6aJ;
- HECBO€YACHA 3/1a4a MPAKTHYHKUX poOIT Oe3 MOBaXKHOT IpU4KHU -1 6aJI.

a. BukxoHaHH# 3aBIaHb NPAKTHYHHUX POOIT
Hwx4e y Tabnuisgx HagaHo 1H(GOPMAIIIIO 11010 BiJICOTKOBOTO BHECKY BHIB KOHTPOIIO Y CEMECTPOBUI
PEUTHHL.

BiicoTkOBUI BHECOK BUIIB KOHTPOJO Y

Bunu cemecTpoBOro KOHTPOJIIO N
CEMEeCTPOBHUM PEUTHHT



https://kpi.ua/code
https://kpi.ua/code

npakTuuHi poooTtu Nel - Ne4 20
npakTHdHi poooTu Ne5 - Ne6 20
npakTuuHi poooTu No7 - Ne8 20
MPaKTUYHI KOHTPOJIbHA pOOOTa 40
Pazom 100%

OniHIOBaHHS MPAKTUYHUX POOIT:

- sKIIo po0boTa BUKOHaHA HeBYacHO 3HiMaeThbes 10-30% Bix MakcHMalIbHOT KiTBKOCTI OaliB
(KUIBKICTh IPOLIEHTIB 3aJI€KUTh BiJl TEPMIHY 3alli3HEHHS);

- SKII0 poOOTa BUKOHAHA HE CAMOCTIMHO Ta MPOCTEKYEThCS HE 1HAMBIIyalbHEe BUKOHAHHSI,
To 3HIMaeThesa 50% BiJ MaKCHMAaJIBHOT KIILKOCTI OalliB;

- SKIIO B IIporpami He BUTPUMaHI OCHOBHI IPaBHJIa CTBOPEHHS MPOrPAMHHUX
MPOAYKTIB (MOIYJIbHICTb, APYKHIN iHTEp(delic, HassBHICT KOMEHTapiB Ta T.II.),
3HIMaeThCA 5%.

b. MonyibHa KOHTPoOJIbHA PodoTa

Ha ocranHiif JeKIlii TPOBOIUTHCSA MOJYJIbHA KOHTPOJIbHA pO0OTa, sIKa CKIIaaaeThes 3 40 MUTaHb:
MaKCUMaJIbHUI Barosuut oaix — 40.

Pospaxynok wikanu (R) petmuncy:

Cyma BaroBux 0ajiB KOHTPOJIBHHUX 3aX0/11B (IIPAaKTHUHI POOOTH Ta MO/YJIbHA KOHTPOJIbHA po00Ta)

MIPOTATOM CEMECTPY CKIIAJAE:
R=60+40=100 6anie

TakuM 4MHOM, peHTHHIOBA IIKaJa 3 KpEAUTHOro Moys ckiaznae 100 Oamis.

HeoOximHOIO YMOBOIO JOMYCKy [0 3alliKy € 3apaxyBaHHS BCIX MPAaKTUYHHX pOOIT, a TaKOX
craproBuid pedTHHT (rc) He MeHre 40 OamiB. [ orpumanHs cTymeHToM BiamoBigaux oriHok (ECTS Ta
TpaauIifHKX) Hioro peiiTuHroBa oriHka RD nepeBoauThes 3riHO 3 TaOIUIIeIO:

IlIkana oyinrosannsn

banu (RD) TpaauuiiiHa oriHka
95..100 Bigminzo
85...94 Hyxe nobpe
75...84 Hobpe
65...74 3a10BTHHO
60...64 Hocrarabo
RD<=60 He3anosinbsHO
RD <40 ab6o He BUKOHaHI 1HIIII YMOBH He nonymennii
JOTIYCKY 10 3Ky

8. JlonarkoBa iHdopmanisi 3 1TMCUMILTIHA (OCBITHHOIO KOMIIOHEHTA)

[Ipu BuBYEHHI MaTepially Kypcy PpEKOMEHIYEThCS OCOOIMBY yBary MNPUAUINTH 3aKpIIJICHHIO
0a30BHX MOJIOKEHB, TTOCTYNOBO YCKJIAJHIOIOUM MaTepiaj 13 HaBeIEeHHSM BiJIMOBIAHUX MPUKIAIIB 33/au.
[Tix yac 3aiKy 103BOJIE€THCS BUKOPUCTAHHS KOHCIIEKTY, 1110 3MEHIIIY€E IICUXOJIOTTYHUIN THCK Ha CTY/IEHTIB
Ta CTUMYJIOE OUTbII aKTUBHY poOoTy Ha Jekuisx. [locTiiHuil 3BOpOTHIN 3B’SA30K 31 CTyIEHTaMH uepe3
Cy4yacH1 3aco0M KOMYHIKAIlll J03BOJISIE LIBUAKO BHUPILIyBaTH TPYAHOIIl B HaBYaHHI Ta € 3aco0oM
1HAMBIAyaTbHOTO HABYAHHSI.

3a MOTrO/KEHHSM 3 BUKJIA/JaueM, CTYACHT Ma€ MOXJIMBICTh IPONTH JUCTAHIIMHI YU OHJIAHH KypCH
3a BIATOBITHOI TEMATHUKOIO Ta 3apaxyBaTh OTPUMaHI CepTH(IKATH SK JONATKOBI Oalu 10 pelTHHTY (HE
oinpie 10 GamiB).
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[lepenix muTaHb, IKi BAHOCATHCS HA CEMECTPOBUI KOHTPOJIb:
Sk BuUKOHY€EThCST 00poOKa 3aBnanHsa kopuctyBada B ARC BianmoBigHO cTanam 3aBnanHs? HaBeniTh
CTHCIIUHI OMHUC KOXKHOTO CTaHy.
[lepeniuiTh icHytoul Mozeni 3a0e3neueHHs QyHKIioHaIbHOT cyMicHOCTI. HaBeniTh cTucnuii onuc
KOYKHOT MOJIETTi.
SxuM urHOM MOOy0BaHa MoJieNb 3a0e3neueHHs Oesneku B ARC?
Hagenith 3aBgaHHs MOHITOPUHTY B I'pijJl HA KOXKHOMY PiBHI MOJIEIi MOHITOPHUHTY.
Hagenite apxiTekTypy noOymnosu kinactepy Beowulf.
Sk BUKOHY€EThCSI 00pOOKa 3aBIaHHs KOprcTyBada B glite BiAmoBiAHO cTaHaM 3aBaaHHsa? HaBeniTe
CTHCIIUI OMHUC KOXKHOTO CTaHy.
Yum BigpizHsaeTses Scientific Computing 1i1st HAyKOBHUX TOCIiIKEHb Bl KitacnyHoi mozeni Cloud
computing ?
Ak mobynoBana Ykpaincbka HarionaneHa ['pin-ingpactpykrypu. Pecypcu, mpomi>kHe mporpamHe
3a0e3nedeHHsl, iIHpopMalliiHi pecypcu?
[MosicHiTh TepMiH «xMapHi obunciaenHs» (“cloud computing”).
Hagenite QyHKIIT Ta apXiTeKTypHY 1100Y10BY iH(OpMAIiifHOT CHCTEMH TPOMI>KHOTO TIPOTPAMHOTO
3abe3nedeHHs glite.
SkUM YMHOM BUKOHYETHCS (PYHKITIOHAIBHA CYMICHICTD I'Pil iIHPPACTPYKTYp 32 TONMOMOTOIO a/IalTepiB
1 TpaHCAATOPIB?
Jnst sikux el BukopuctoByeThes cepBic VOMS (Virtual Organization Membership Service) B
MIPOMIKHOMY NPOTrPaMHOMY 3a0€31E€UEHHI.
Sk miaroTyBaTH Ta BUKOHATH 3aBJaHHA B rpin glite?

Sk mpartroe JeneryBaHHs paB 1 BAKOPUCTAHHS JJOBIPEHOCTEH?

[Mopisusiite rpig Ta Cloud computing npu BUKOPUCTaHHI B X JJIs1 HAYKOBUX OOYMCIICHb.
[MopiBusiiTe mpomikHe nporpamue 3abe3neueHns glite i ARC.

Sk BUKOpHCTaTH XMapHy iH(pacTpykTypy mix kepyBanHsM OpenStack U1t HAyKOBUX pO3paxyHKiB?
SIKuM YMHOM BUKOHY€ETbHCA 1IeHTH(IKaLis KopucTyBauiB rpij ta Grid By3iiB?

[TosicuuTu 3 TOUKHM 30py KOpUCTyBada rpia-cuctemu Tepmi «B3aemonis (Interoperation) rpin
CHCTEM.

HageniTe 0cHOBHI KOMITIOHEHTH apXiTeKTypu ARC Ta BKaxiTh sIKy (DyHKIIIF0 BOHH BUKOHYIOTb.

o Take rpin? JlaiiTe BU3HAYEHHS 1 TOSICHITH CKJIAJIOB1 YACTHHHU TPIY.

Hagenits knacudixkariiito 6araTonponecopHux CUCTEM Ta BU3HAUTE OCOOIMBOCTI, IIepeBaru Ta
HEJIOJIKU KOKHOT MOJEII.

HageniTh OCHOBHI KOMIIOHEHTH apXiTEKTYpH HiICUCTEMHU iH(POPMALIIHHOTO 0OCITyrOByBaHHS I'PiJ .

Po0ouy nporpamy HaBuyajabHOI qucuuiiinu (Cunadyc): Xmapsi ta I'pin-rexnoJiorii

CkJ1aeHo acucTeHToM Kadenpu iHxeHepii mporpamuaoro 3abdesneuenss B enepreruni HH IATE, k.1.H.
€pomkinnm KOpiem Muxkonaiiopuyem.

YxBaJjieHo kadeaporo iHxeHepii nporpamHoro 3ade3nedyeHns B enepretuni HH IATE (npotoxon Ne 43
Big 24.06.2026 p.)

Ioromkeno Metonnunoro komiciero HH IATE (nmporoxon Ne 9 Bix 26.06.2026 p.)
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