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Honarok 1

Ta6mums 1 - 3mian 1o Cunadycy 3 auciuiuiing [HdopmarliiiHi TeXHOIOTIi MOHITOPHHTY Ta aHAIII3Y

IaHuX

1. BATAJIBHA THOOPMAIIIS ITPO OCBITHIA KOMIIOHEHT

9, 3araabHuil 00CAT roIuH
Ta X PO3MOALI

KoHrakTHa poboTa(3aHATTS) CawmocriiftHa po6oTa
JlekuiiiHi [IpakTuuni JlabopartopHi
/ceMiHapChKi
36 24 | - | - 90 \

3. 3MICT OCBITHBOI'O KOMOIIOHEHTA (ITPOTPAMA HABYAJIBHOI
JAUCHUIIJITHN)
Tewma. Posmonin B Mexax 3aralibHOTO OIOJDKETY Yacy PexomenmoBana
[lepenik muTaHb, 1110 OYAYTh AynutopHa poboTa Camocriiina JiTeparypa

PO3TISHYTI B MEXKaxX TEMH

I1.3 / cemin. 3

JIa0. 3.

pobora

Jlenna

3aou.

Jlenna | 3aou.

Jlenna

3ao0u.

Jlenna

3ao0u.

Tema 1. Ocobausocmi
POo3n00iny 3a0au i nepedaui
Oanux. lcmopis eunuxHenHs ma
esontoyis grid-cucmenm.
Knacugixayis grid-cucmenm.
1.1. OcobnuBocTi po3nonity
3a/1ad i epeaadi JaHuX.

1.2. IcTopist BUHUKHEHHS Ta
eBouttolIis grid-cucrem.

1.3. EBouromtist grid: meprre
nokoJiHHA (1990-1996 poxwn).
1.4. Esosromtis grid: npyre
nokoJiHHsA (1997 — 2003 pokn).
1.5. EBourortist grid: Tpete
MOKOJIHHS [ e-Hayku (3 2004
POKY).

1.6. EBomrownis grid: oOpii
HACTYITHUX MTOKOJIIHb.
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OcHoBHa: 1, 2
(c. 8-42)

Tewma 2. Apximexmypa grid.
PDIBHI Ma 207106HI KOMNOHEHMU,
NPOMOKOIU ma iHmepgeticu.
IHpuxnaou apximexmypu grid-
cucmem. Biokpuma
apximexkmypa grid-cepsicie
(ogsa) — cepsicro-
opieHmoganull nioxio.
Ipuxnaoni oooamku grid:
HAYKd, NpOMUCLO8icmb, Oi3Hec,
ocsima.

2.1. Apxitektypa grid.

2.2. CepBic-opieHTOBaHa

OcHoBHa: 1, 2
(c. 43-62)




apxiTekTypa.
2.3. E-nayxka i grid npoexTu.

Tema 3. Knacugirayis
CYYACHUX 0OUUCTIOBATILHUX
cucmem. Cucmemamuxa ¢nina
ma ii 0demanizayis. Cucmemu 3
3a2aNbHOI0 NAM SIMMIO.
3acanvna xapaxmepucmuxa,
npukaaou, npooaemu. Cucmemu
3 PO3NOOLNEHOI0 NAM SIMMIO.
Mynvmuxomn 1omepu.
Cynepkxomn tomepu.

Komn tomepni knacmepu,
3a2anbHa XapaKmepucmuKa,
nPUKIA0U, npoobLemu.

3.1. Knacudikaris
napaieinbHUX KOMITIOTEPIB 1
CHUCTEM.

3.2. [lapanenbHi KOMI'IOTEPH 13
3arajibHOIO MaM'SITTIO.

3.3. O6uncroBaIBHI CUCTEMH 3
PO3MOILICHOO ITaM’ ITTIO.

3.4. KimactepHi poeKTH.

3.5. KomyHikarifini TexHomorii
noOyJI0BU KJIaCTepiB.

3.6. MeTou OIiHIOBaHHS
MPOAYKTHBHOCTI
CYIIEpKOMI'IOTEPIB.

3.7. [lobynoBa ta
XapaKTEPUCTUKU CYYACHHUX
CYNIEpPKOMI'IOTEPIB.

3.8. I'amy3i 3acTocyBaHHs
CYNEPKOMIT'IOTEPIB.

3.9. [Ipobnemu 3acTocyBaHHS
CYNIEpPKOMI'IOTEPIB.

3.10. IlepconanbHi
CYNEPKOMI'FOTEPH.

OcuoBHa: 1, 2
(c. 63-121)

Tema 4. Kopomxa
Xapaxmepucmuka peumuney
top500. Cyuacni menoenyii
po3sumky npoyecopis. I iopuoni
BUCOKONPOOYKMUBHI
00UUCTIOBANILHI CUCTHEMU.
Opeanizayis Midcnpoyecoprux
36 S13KI8 — KOMYHIKAYIIHI
mexHnonozii. Xapaxmepucmuxu
inmepkonexmy. lloboyodosa
K1acmepis,
bazamonpoyecopHux
cepedosuLy meaeKoMymayitiHux
Mmepedic 0Jis1 pO3n0OLNeHUX
IHGhopmayitinux cucmem.

4.1. KopoTka xapakTepucTHKa
peuTuHry top500.

4.2. bararosaepHi IPOIIECOPH.
4.3. TlinBumeHus
MPOAYKTHBHOCTI KOMIT'FOTEPHHUX

OcHoBHa: 1, 2
(c. 122-174)




CHCTEM 3a JOMOMOT0I0
CITeITiaTi30BaHUX TIPOIIECOPIB.
4.4. I'iOpuaHi apxiTeKTypu
00YHCITIOBATILHUX CUCTEM.

4.5. ObnacTi 3acToCyBaHHS
napajelbHUX PO3paxyHKiB Ha
rpa¢iqHUX IpoIecopax.

4.6. XapakTepuCTUKU
IHTEPKOHEKTY.

4.7. OOYUCITIOBAILHUM KIIACTED.

Tewma 5. llapanenvni
aneopummu, AK 3acio

D038 A3aHHA 8eIUKUX 3a0ad HA
BUCOKONPOOYKINUBHUX
cucmemax. I pag «onepayii-
onepanouy. Buxopucmanus
bazamo nomounocmi npu
NPOSPAMYBAHHI 015l
bazamosoepHux niamgopm.
5.1. [lapanenbHi anrOpUTMH.
5.2. I'pa¢ oneparii-onepanay.
5.3. Crangapt mpi.

5.4. MPI nporpama ans
oOumncienHs yncna w Ha MoBi C.
5.5. [Iporpama MHOXKEHHS
MAaTpHIIi Ha BEKTOP.

5.6. Openmp.

OcnosHa: 1, 2
(c. 175-190),
MeroauuHa: 4
(c. 5-123)

Tema 6. Ilonamms npomisxcrnozo
cepedosuwa (middleware) ons
grid. Ilpoyec guxonanms
saeoanns grid. I1ioxoou oo
opeaHizayii CKIAOHUX cepsicie
ma nomoxise pooim.
Iapanenvre npoepamyseanns
ma grid. 3adaui ¢ grid ma
OCHOBHI onepayii Hao HUMU.
Komnonysanns cknaonux
3a0au, nOMoKu 3a0ay.

6.1. [ToHATTS IPOMIKHOTO
cepenosuma (middleware) mst
grid.

6.2. IIporec BUKOHAHHS
3aBJaHHA grid.

OcnosHa: 1, 2
(c. 191-195),
Meroanyna: 4
(c. 5-123)

Tema 7. Apximexmypni pieni
00YUCTIOBATILHOL XMAPU.
Ingpacm-pyxmypa sx cepsic.
Ilnamgopma sx cepsic.
Ilpocpamne 3abe3neuenus axk
cepeic.

7.1. Buan XMapHUX 0OUHCIICHb.
7.2. IlepeBaru XMapHHUX
00YHCIIEeHb.

7.3. Henoniku Ta nmpoGiieMu
XMapHHUX OOYHCIICHb.

7.4. be3nexka.

7.5. 3anexHicTh Bix
«XMapHOTo» IpoBanepa.

OcnosHa: 1, 2
(c. 196-210),
Meroanuna: 4
(c. 5-123)




7.6. Ilepemikoau po3BUTKY
XMapHUX TEXHOJIOTIH.
7.7. Po3nioaisieHi 004UCICHHS

(grid computing).

Tema 8. Mooeni
IH(hpacmpyxmypu «xmapHuxy
obuucnens. Konconioayis
OaHUX.

8.1. IlopiBHIIEHUI aHATI3
MoOJeIIel XMapHUX TEXHOJIOTIH.
8.2. BinMoBOCTIMKICTE Ta
MacmTabOBaHICTh CHCTEMH.
8.3. Mogem Ta TeXHOJOTIi
oprasizariii.

8.4. Opranizaiis 6e3neKu
XMapHUX TEXHOJIOTIH.
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OcHoBHa: 1, 2
(c. 211-216),
Mertoauuna: 4
(c. 5-123)

Tema 9. Xmapu cemepocennux
Ppecypcie. «XmMapHiy 0OUUCTIeHHS
ma grid-komn tomine. Web-
CYoHCOU 8 XMAPI.

9.1. Amazon.

9.2. IInatdopma sik cepsic
(paas).

9.3. Microsoft azure.

9.4. IIporpamue 3a0e3neueHHs
SK CepBic (saas).

9.5. KomyHikariist sik cepBic
(caas).

9.6. MoHITOpHHT SIK CepBic
(maas).

OcHoBHa: 1, 2
(c. 217-237),
Mertonuyna: 4
(c. 5-123)

Tema 10. Xuaprni cepsicu
vmware ma google.

10.1. ®yHkmii, goCTYIHI
KOPHCTYBa4deBi.

10.2. omra Ta 0OMiH
HOBITOMJICHHSIMH.

10.3. Kanennap.

10.4. PobGota 3 TOKyMEHTaMHU.
10.5. CraproBa cTopiHka i
PEIaKToOp CTOPiHOK.

10.6. App engineapp engine.
10.7. CepeoBuiiie T0aTKIB.

Ocnosna: 1, 2
(c. 238-248),
Meroanyna: 4
(c. 5-123)

Tema 11. Konconioayis,
gipmyanizayis im-
iHpacmpyxmypu.
Bipmyanizayia 3acmocysans.
11.1. Texnonorii BipTyasizanii.
11.2. Bipryamizamis
3aCTOCYBaHb (JI0/IaTKIB).

OcnosHa: 1, 2
(c. 249-255),
Meroanuna: 4
(c. 5-123)

Tewma 12. Bipmyanizayis
Ppobouux micyp.

OcnosHa: 1, 2
(c. 256-258),
Meroanuna: 4
(c. 5-123)

Tewma 13. Bipmyanizayis
cepeepis.

OcnosHa: 1, 2
(c. 259-262),
MeroauuHa: 4
(c. 5-123)




Tewma 14. Bipmyanizayis 2 4 OcHoBHa: 1, 2
yenmpie 0opoObKU OaHUX. (c. 263-274),
14.1. KopoTkuii ornsg Mertonuuna: 4
iatdopM BipTyarizamii. (c. 5-123)
Tema 15. Grid i 6asu danux. 2 4 4 OcHoBHa: 1, 2
Ynpaegninus grid-omouennsm. (c. 275-291),
15.1. Posnopaineni 6a3u naHux. Mertonuuna: 4
15.2. ToMorenHi i reTeporexnHi (c. 5-123)
posmnomaireni CKB/I.

Tewma 16. Kepysanus 2 2 4 OcHoBHa: 1, 2
PO3NOOLNIEHOI0 NAPANEbHICTNIO. (c. 292-313),
16.1. YrpaBniHus Mertoau4na: 5
PO3MOTUIEHUMHA TPaH3aKIIisIMH. (c. 4-49)

16.2. YnpaBiinas

napanelbHUM BUKOHAHHSM B

PO3MOIIIIEHOMY CepEIOBHIIIL.

Tewma 17. Iumepnem, xmapu, E- | 2 2 4 OcHoBHa: 1, 3
LEANING. (c. 314-321),
17.1. IHTEpHET B OCBITI. Meroauuna: 5
17.2. Cepgicu IntepueTt B (c. 4-49)
OCBITI.

17.3. CiTOBa CTaTUCTHKA

BUKOpUCTaHHS [HTEpHETY.

17.4. Kmtogosi Tperau [T-

ctepu, SKi HAAAIOTH BILUIUB HA

OCBITY.

Tewma 18. IT-ingppacmpyxmypu | 2 4 OcHoBHa: 1, 3
8 0CGimi. (c. 322-335),
18.1. JIuzaiina IT- Meroauuna: 5
iH(pacTPyKTypH. (c. 4-49)

18.2. Tpagumiitaa i xmapHa IT-

iHQPaCTPyKTypH.

18.3. Cyuacha IT-

iH(pacTpyKTypa B HAaBYATBHUX

3aKJaax.

Bcworo 36 36 78




1. BATAJIBHA THOOPMAIIISA ITPO OCBITHINA KOMIIOHEHT

1. Hassa OK [HdopmariiiHi TeXHOJOTii MOHITOPHHTY Ta aHANI3y AaHUX
2. dakynereT/Kadenpa ExoHOMIKH 1 MCHEIPKMEHTY / KiOepHETHKH Ta iHpOpMaTHKH
3. Craryc OK 000B’I3KOBUIA
4, IIporpama/Crenianbricts | 126 [HbopMamiitHi ccTeMH Ta TEXHOJOTI1
(mporpammu), CKJIa10BOIO
skux € OK ms
(3anosnioemubcs ona
0006 ’s3x06ux OK)
5. OK moxe OyTH
3aIlPOTIOHOBAHUMN ISt
(3anosnioemucs ona
subiprosux OK)
6. Pisenr HPK 6-i
7. CemecTp Ta TPUBANICTh 7 cemectp, 1-15 TrxHI
BUBUYCHHS
8. KinpKicTh KpeauTis 5
€KTC
9. 3aranpHAN 00CST TOANH KonTakTHa po6oTa(3aHsATT) Camocriita poboTa
Ta iX PO3MOALI Jlexuiini [Mpaktiuni | JlaGopartophi
/ceMiHapchKi
R 24 | - | - 90
10. | MoBa HaBYaHHS Ykpaincbka
11. | Buknagau/Koopaurarop | JomeHTt kadenpu KiOepHETHKH Ta iHPOPMATHKH, KAaHTUAAT €KOHOMITHUX
ocBiTHROTO KOoMNIoHeHTa | Hayk (PhD) B’ronenko Onexcanap bopucoBnu
11.1 | KonraktHa iHdopMarris oleksandr.viunenko@snau.edu.ua; ayma. 308e.
12. 3arajgnLHUi OIKC VY HaBuanbHiil pucrumuiini «lHbopMaIiiiHi TEXHOJIOr] MOHITOPUHTY Ta
OCBITHBOTO KOMIIOHEHTa | aHANi3y JaHUX» pPO3IJISAJAalOThCS 3arajibHi TNPHUHIWIH 3aCTOCYBaHHS
METOJIIB 1 TEXHOJIOTiH, IO BUKOPHUCTOBYIOTHCSA IJIsi MOHITOPHHTY Ta
aHaJi3y JaHUX B CHCTEMax MiATPUMKH NPUHHATTS pillleHb, 0COOIMBOCTI
po3momity 3amad 1 mepenadi JaHWX, EQEeKTUBHICTh BHKOPUCTAHHS
TEXHOJIOTI XMapHUX OOYHCIICHb, a TAKOX CY4YacHI TEHJEHINI pO3BUTKY
grid-cucrem.
13. | MeTa ocBiTHBOTO HaBunTH CTYJeHTIB IPaBUIILHO 3aCTOCOBYBATH iH(POPMAIIiiHI TEXHOIOT1T
KOMITOHEHTa JUISL OTPUMAHHS Ta aHaNizy iH(OpMAIi PO CHCTEMH, MPOIIECH Ta SBHIIA
pi3HOT mpHpoIU, BUOMPATH Ta 3aCTOCOBYBATH iH(GOpMAIIiiiHI TeXHOIOTIT
KOMIUIEKCHOTO aHamidy, Bi3yamizamii Ta mepeqdadeHHs] pi3HOPIAHUX
JIaHUX, @ TAKOXK PO3IJISIHYTH Cy4acHI TeHJCHIT po3BUTKY [ 'pin-cucrem.
14. | IlepenymoBY BUBUEHHS 1. OcsithHii kommnoHeHT Oa3yerbesi Ha OK «Cucremu mMiATPUMKH
OK, 3B'130K 3 iHIIMMH NpUHHATTA pileHsy», «Data mining».
OCBITHIMH 2. daxoBe cTaKyBaHHS.
komnoHeHTamu OI1
15. | IoniTuka akageMiqHOl [Ipn BUKOHAHHA NPAaKTUYHUX poOIT, HamucaHHi pedepaTiB Ta NpH
JI00pOYECHOCTI HAaIlMCaHHS MOMYJIbHUX, aTECTAllIMHUX, 3aJIKOBHUX Ta €K3aMEHAIl[iHHX
pOOIT CTyleHT 00OOB’S3KOBO Ma€ JOTPUMYBAaTHCh TPaBHJI aKaJeMidHOT
nobpouecHocTi. [lpu BusiBneHHi ¢akTiB cnucyBaHHs a0 akajeMiuHOl He
J0OpOYEeCHOCTI poO0Ta BUKOHAHA CTYACHTOM aHYIIIOETHCSI.
16. | IlocuaaHHs Ha KypC Y https://cdn.snau.edu.ua/moodle/course/view.php?id=4664

cuctemi Moodle




2. PE3YJIBTATH HABYAHHA 3A OCBITHIM KOMIIOHEHTOM
IMPOI'PAMHUMMU PE3YJIBTATAMU HABYAHHSA

TA iX 3B'SI30K 3

Pe3ynbTaT HaByanHus 3a OK:
ITicnst BUBYEHHS OCBITHBOTO

IIporpamui pe3yJbTaTH HABYaAHHSI, HA
JOCSITHEHHA AKkuX cnpsiMoBanuii OK

Sk ouinoerncss PHJL

KOMITIOHEHTA CTYyJIEHT O4iKyBaHO Oye
3]1aTEH...» wlo|l~|lo| 2| d SIS 3
£ EIEEEEEEE
EIEIE|E|E
JPH 1. IlpoexTyBatu Mozeii + |+ |+ + TecTn MHOKHHHOTO
iH(QOpMaIIHUX MPOTIECIB, CHCTEM BHOOPY, pO3paxyHKOBI
Pi3HOTO Ki1acy 3a JI0OTIOMOTOI0 METO/IiB 3aBJlaHHS
MOJIEITIOBaHH:, (hopMaJTizaiii,
anropuTMizauii i peanizawii Mmoaese 3a
JIOTIOMOT'0I0 CyYacHUX KOMIT FOTEPHHX
3aco0iB.
JPH 2. IIpoBoauTn o64KCIIOBaIbHI + + TecT MHOKHHHOTO
EKCIEPUMEHTH, IUIAaHYBaTH MPOBEICHHS BUOODY, PO3PAXyHKOBI
EKCIIEPUMEHTIB 1 00po0IsATH X 3aBIaHHS
pe3yabTaTH.
JPH 3. AnanizyBaTu BEJIWKi MacHBH + |+ + | TecTn MHOXUHHOTO
JaHUX, Y TOMY YHCIi HECTPYKTYPOBaHHX, BUOODY, PO3pPaxyHKOBI
3a JOIOMOTOI0 METOJIiB 3aBJaHHS
IHTEIIEKTyaIbHOTO aHaNi3y Ta
MPOTHO3YBATH HA OCHOBI IIOTO aHAIi3Y
€KOHOMIYHI TOKA3HUKH TisUIbHOCTL
oprasizartii.
JPH 4. 3natu cy4yacHi meTo 1 00poOKH + |+ TecTu MHOKHHHOTO
iH(opMariii, cydacHi TeHJEHII1 pO3BUTKY BUOOPY, pO3paxyHKOBI
grid-cucrem Ta po3yMmiTH TEHIESHIIT X 3aBJIaHHS
PO3BHTKY.




3. 3MICT OCBITHBOI'O KOMOIIOHEHTA

JUCLIUTIIITHN)

(MPOT'PAMA  HABYAJILHOI

Tema.
[lepenik nmuTanp, Mo OyIyTh
PO3IIIAHYTI B MEXaxX TEMHU

Po3nonin B Mekax 3araJibHOro OIOJDKETY 4acy

AynutopHa poboTa

I1.3 / cemin. 3 JIab. 3.

Cawmocriiina
pobora

PexomMmenpgoBana
JiTepatypa

Jlenna

3aou. | Jenna | 3aou. | [eHHa

3aou.

Jlenna

3aou.

Tema 1. Ocobausocmi
PO3n00iny 3a0ay i nepedaui
Ooanux. Icmopis eunuxnenns ma
esontoyis grid-cucmenm.
Knacugixayis grid-cucmenm.
1.1. OcobnmBoCTi po3nomiTy
3a/1ad i nepeaadi JaHux.

1.2. IcTopist BAHUKHEHHS Ta
eBouTroIIis grid-cucrem.

1.3. EBonromis grid: meprre
nokoJiiHHSA (1990-1996 pokn).
1.4. EBomromist grid: mpyre
nokoJiHHsA (1997 — 2003 pokn).
1.5. EBomnrorist grid: Tpere
MOKOJIHHA U1 e-Hayku (3 2004
POKY).

1.6. EBonromis grid: oOpii
HACTYITHUX MOKOJIiHb.
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OcHoBHa: 1, 2
(c. 8-42)

Tewma 2. Apximexmypa grid:
PI6HI Mma 207106HI KOMNOHEHMU,
npomoxoau ma inmepgericu.
Tpuxnaou apximexmypu grid-
cucmem. Biokpuma
apximexmypa grid-cepsicie
(ogsa) — cepsicro-
opienmosanuti nioxio.
Ipuxnaoni 0ooamku grid:
HAyKa, npomuciosicme, disHec,
oceima.

2.1. Apxitekrypa grid.

2.2. CepBic-opieHTOBaHa
apxiTeKTypa.

2.3. E-nayka i grid mpoektu.

OcHoBHa: 1, 2
(c. 43-62)

Tema 3. Knacugixayis
CYYACHUX 00UUCTIOBATILHUX
cucmem. Cucmemamuxa ¢uina
ma it demanizayis. Cucmemu 3
3a2aNbHOI0 NAM AMMIO.
3azanvna xapakmepucmuxa,
npuxaaou, npooremu. Cucmemu
3 PO3NOOLNEHOI0 NAM SIMMIO.
Mynvmuxomn’tomepu.
Cyneprxomn tomepu.
Komn’romepni knacmepu,
3a2anbHa XapaKmepucmuxa,
NPpUKIAOU, npodIemu.

3.1. Knacudikarris
MapayieTbHAX KOMIT'TOTEPIB 1
CHCTEM.

OcHoBHa: 1, 2
(c. 63-121)




3.2. IapanensHi KOMO'IOTEPH 13
3arajgbHOI0 aM'SITTIO.

3.3. O6uncroBaIbHI CUCTEMH 3
PO3MOIIEHO0 MaM’ ATTIO.

3.4. KnacTepHi MPOEKTH.

3.5. KomyHikariitHi TeXHOIOTi
noOyZ0BHU KJIacTepiB.

3.6. Metonu oniHIOBaHHS
MPOAYKTUBHOCTI
CYMEPKOMI'IOTEPIB.

3.7. ITobynoBa Ta
XapaKTEePUCTUKH CYyJaCHUX
CYTIEpKOMIT'IOTEPIB.

3.8. amy3i 3acTocyBaHHs
CYTIEpKOMIT'IOTEPIB.

3.9. [IpobGiremu 3acTOCyBaHHS
CYIIEpPKOMI'IOTEPIB.

3.10. IepconanpHi
CyNEepKOMI'IOTEPH.

Tema 4. Kopomxa
Xapaxmepucmuxa peumuney
top500. Cyuacni menoenyii
po38umKy npoyecopis. 1iopuoni
BUCOKONPOOYKMUBHI
00YUCTIOBANIbHI CUCTEMU.
Opeanizayia MidcnpoyecopHux
36 S13Ki8 — KOMYHIKAYIlIHI
mexHoa02ii. Xapakxmepucmuxu
inmepkonexmy. llob6yoosa
Knacmepie,
bazamonpoyecopHux
cepeoosuLly meaeKoMymayitiHux
Mepedxc 0Jist pO3NOOLIEeHUX
iHGhopmayitinux cucmem.

4.1. KopoTka xapakTepuCcTHKa
peltunry top500.

4.2. bararosiiepHi MpoIECOpH.
4.3. TTinBumeHHs
NPOAYKTUBHOCTI KOMIT'FOTEPHUX
CHCTEM 3a JOIIOMOT0I0
CIeIiani30BaHuX MPOIECOPIB.
4.4. T'iOpuaHi apxiTeKTypu
00YHCITIOBAJIBHUX CUCTEM.

4.5. O6nacti 3aCTOCYBaHHS
napayenbHUX PO3paxyHKiB Ha
rpa¢i4HUX IpoLecopax.

4.6. XapakTepuCTUKH
IHTEPKOHEKTY.

4.7. O0uuCIIOBAILHUM KIacTep.

OcHoBHa: 1, 2
(c. 122-174)

Tewma 5. Ilapanenvni
aneopummu, K 3acio

PO38 A3AHHS BENUKUX 3A0aY HA
BUCOKONPOOYKMUBHUX
cucmemax. I pag «onepayii-
onepanouy. Buxopucmanus
bazamo nomounocmi npu
NPOSPAMYBAHHT OJisl

OcnosHa: 1, 2
(c. 175-190),
Meroanuna: 4
(c. 5-123)




bacamosioepHux niamgopm.
5.1. IapanenpHi aTOPUTMH.
5.2. I'pa¢ oneparii-onepanay.
5.3. Crangapt mpi.

5.4. MPI porpama miis
oOumcneHHs gyncna T Ha MoBi C.
5.5. [Iporpama MHOKEHHS
MaTpHIli Ha BEKTOP.

5.6. Openmp.

Tema 6. Ilonamms npomiscrnozo
cepedosuwa (middleware) ons
grid. Ilpoyec sukonanms
3ae0anta grid. 11ioxoou oo
OpeaHizayii CKIaoHUx cepsicie
ma nomokie pooim.
Ilapanenvne npocpamysanus
ma grid. 3adaui ¢ grid ma
OCHOGHI onepayii Hao HUMuU.
Komnonysanus cknaonux
3a0ay4, NOMOKU 3a0ay.

6.1. TTIoHATTS TPOMIXKHOTO
cepenosuia (middleware) ms
grid.

6.2. IIporec BUKOHAHHS
3aBaHHs grid.

OcHoBHa: 1, 2
(c. 191-195),
MeroauuHa: 4
(c. 5-123)

Tewma 7. Apximexmypni pieni
00UUCTIOBATILHOT XMAPU.
Inghpacm-pykmypa six cepsic.
IInamghopma six cepsic.
IIpoepamne 3a6es3neuenns ax
cepeic.

7.1. Buan XxMapHUX OOYHUCIICHb.
7.2. IlepeBaru XxMapHHUX
004HCIIEHB.

7.3. Henoniku ta poGiiemu
XMapHHUX 0OYHCIICHb.

7.4. besnexka.

7.5. 3aeXKHICTD Bij
«XMapHOTo» IpoBaiepa.
7.6. Ilepemikoaun po3BUTKY
XMapHHUX TEXHOJOT1H.

7.7. Po3noxineHi o0uncieH s
(grid computing).

OcHoBHa: 1, 2
(c. 196-210),
Meroauuna: 4
(c. 5-123)

Tema 8. Mooeni
IHpacmpykmypu «<xmapHuxy
obuucaens. Konconioayis
OaHUX.

8.1. TopiBHsIIBHUE aHAII3
MOJIeJIeH XMapHUX TEXHOJIOTIH.
8.2. BigMoBOCTIHKICTh Ta
MaciTaboBaHICTh CHCTEMU.
8.3. Mogemni Ta TeXHOJIOTIT
oprasxizariii.

8.4. Opranizaris 6e3neKu
XMapHUX TEXHOJIOTIH.

10

OcnosHa: 1, 2
(c. 211-216),
Meroanuna: 4
(c. 5-123)

Tema 9. Xuapu cemepocennux
Ppecypcis. «XMapHiy 0OUUCIeHHS

OcHoBHa: 1, 2
(c. 217-237),




ma grid-xomn tomine. Web-
cayacou 8 xmapi.

9.1. Amazon.

9.2. [Inatdopma siK cepBic
(paas).

9.3. Microsoft azure.

9.4. IIporpamue 3a0e3ncucHHS
SIK CepBic (saas).

9.5. KomyHikariis sik cepBic
(caas).

9.6. MOHITOpUHT $IK CepBic
(maas).

Metoauuna: 4
(c. 5-123)

Tema 10. Xmaprni cepsicu
vmware ma google.

10.1. ®yHkmii, AOCTYIHI
KOPHCTYBa4deBi.

10.2. [TomTa Ta 0OMiH
MOB1IOMJIEHHSMU.

10.3. Kanennap.

10.4. Po6oTa 3 TOKyMEHTaMH.
10.5. CraproBa cTopinka i
pPEMTaKTOp CTOPIHOK.

10.6. App engineapp engine.
10.7. CepenoBHIIE TOAATKIB.

OcHoBHa: 1, 2
(c. 238-248),
Mertoauuna: 4
(c. 5-123)

Tema 11. Konconioayis,
gipmyanizayis im-
iHpacmpykmypu.
Bipmyanizayia 3acmocysans.

11.1. Texuomorii Bipryauizarii.

11.2. Bipryamni3aris
3aCTOCYBaHb (JI0JIaTKIB).

OcHoBHa: 1, 2
(c. 249-255),
Mertoaudna: 4
(c. 5-123)

Tewma 12. Bipmyanizayis

OcHoBHa: 1, 2

PobOUUX Micyb. (c. 256-258),
Meroanyna: 4
(c. 5-123)
Tewma 13. Bipmyanizayis OcHoBHa: 1, 2
cepaepis. (c. 259-262),
Meroauuna: 4
(c. 5-123)
Tewma 14. Bipmyanizayis OcHosHna: 1, 2
yenmpig 00poOKU OaHUX. (c. 263-274),
14.1. KopoTkwuii orisiza Meroauyna: 4
wiatdopm BipTyaizarii. (c. 5-123)
Tema 15. Grid i 6azu oanux. OcnoBHa: 1, 2
Ynpaeninus grid-omouennsam. (c. 275-291),
15.1. Po3nozineni 6a3u JaHuX. Metonuuna: 4
15.2. T'omoreHHi i rereporeHHi (c. 5-123)
posnonineni CKB/I.
Tema 16. Kepysanns OcHoBHa: 1, 2
PO3N0OINEHOI0 NAPANIETbHICTNIO. (c. 292-313),
16.1. YnpaBninas Meroauuna: 5
PO3MONITIEHUMH TPAH3AKIISIMH. (c. 4-49)

16.2. YnpasmiHas
napanelbHUM BUKOHAHHSM B
PO3MOIICHOMY CEpEIOBUILLL.

Tema 17. Inmepuem, xmapu, E-
LEANING.

OcHoBHa: 1, 3
(c. 314-321),




17.1. IaTepHeT B OCBITI.

17.2. Cepgicu IaTepHeT B
OCBITI.

17.3. CiTOBa CTaTUCTHKA
BUKOpUCTaHHS [HTEpHETY.
17.4. Kirogosi Tpenau IT-
cdepu, SKi HAAAOTH BILTUB HA
OCBITY.

Meroauuna: 5
(c. 4-49)

Tewma 18. IT-ingppacmpyxmypu
8 0CBIimi.

18.1. Muzaiin IT-
iH(pacTpyKTypH.

18.2. Tpagwumiitaa i xmMapHa [T-
1HPaCTPyKTypH.

18.3. Cyuacha IT-
iH(pacTpyKTypa B HAaBYATHHIX
3aKJauax.

OcuoBHa: 1, 3
(c. 322-335),
Meroauuna: 5
(c. 4-49)

Bcroro

36

24

90




4. METOIU BUKJIAJJAHHA TA HABYAHHA

JAPH Metoau Bukiaagannsa |Kiab- | Meroan HaBuyanHs (ki Buau | Kijib-
(pobota, mo 6yne KicTh HABYAIILHOT TISUTBHOCTI Ma€e KiCTh
NpOBE/ICHA BUKJIAJa4eM [FOJMH | BUKOHATH CTY/ICHT CAMOCTIHHO) | rOAMH
IiJ] 9ac ayIUTOPHUX
3aHATh, KOHCYJIbTAIIIH)
JPH 1. IlpoexTtyBatn Jlexiris, 0GTOBOpEHHS 10 OrmpaIttoBaHHs TEOPETUIHOTO 10
Mozeni iHpopMariftHux aKTyaJIbHUX MTUTaHb MaTtepiany.
MPOIIECiB, CUCTEM Pi3HOTO
KJIacy 3a JJOIOMOT OO
METOIB MOJEIIOBAHHS,
dhopmarizariii,
aJToOpUTMI3aIllii i
peaizarii Moaeen 3a
JIOTIOMOT'OF0 CYYaCHHX
KOMIT'IOTEpHHX 3ac00iB.
JPH 2. IIpoBogutn Jlexisi, mpaKTUYHE 15 OnpaltoBaHHS TEOPETHYHOTO 20
00YHCITIOBATTBHI 3aHATTS, OOTOBOPEHHS MaTepiany, BAKOHAHHS
CKCIICPUMEHTH, AKTYyaJIbHUX IUTAHb PO3pPaxXyHKOBUX 3aBJaHb
IUTAaHYBATH POBEICHHS
EKCIIePUMEHTIB 1
00po0IIsITH 1X
pe3yabTaTH.
JPH 3. AnanizyBaru Jlexisi, mpaKTUYHE 15 OnpalitoBaHHS TEOPETHYHOTO 30
BEJIMIKi MAaCHBH JAHWX, Y | 3aHSTTS, OOTOBOPEHHS MaTepiany, BAKOHAHHS
TOMY YHCII aKTyaJIbHUX IUTaHb PO3paxyHKOBUX 3aBIaHb
HECTPYKTYPOBaHHUX, 3a
JIOTIOMOT'OF0 METO/IiB
IHTENEKTYaJIbHOTO
aHaJizy Ta MpOrHO3yBaTH
Ha OCHOBI IIFOTO aHAJI3y
€KOHOMIYHI ITOKa3HUKH
JUSTIBHOCTI OpraHizartii.
JPH 4. 3uatu cy4acHi Jlexutisi, mpaKTUYHE 20 OnpalitoBaHHs TEOPETHYHOTO 30

METO I 00pOOKH
iHpopMmallii, cygacHi
TEHIEHIIIT PO3BUTKY grid-
CHCTEM Ta PO3YMITH

TCHACHII 1X PO3BUTKY.

3aHATTA, 06FOB0peHH$I
AKTyaJIbHUX IUTAHb

MaTepiany, BAKOHaHHS
pPO3paxyHKOBUX 3aB/IaHb




5. OHIHIOBAHHS 3A OCBITHIM KOMIIOHEHTOM
5.1.JliarHocTYHe OLiHIOBAHHS (32a3HAYAETHCS 32 MOTPeOH)

5.2. CymaTuBHeE OI[iHIOBAHHS

5.2.1. Jlns ouiHIOBaHHS OYiKYBaHMUX PE3yJbTATiB HAaBYAHHS NepeadadueHo

MeToau CyMaTHBHOTO OIIHIOBaHHS

bamu / Baray
3arajbHid OLIHII

Jara ckiragaHHs
(3a3HaYUTH HOMEP THXKHS,
Ha sIKOMY Oye
TIPOBEACHO OIIHIOBAHHSI)

1. ITpakTuuna podora 1-6 10 Gani / 10 % 7 TUXKJIEHb
2. TectyBaHHs 10 Ganis / 10 % 7 TKICHB
3. ATtecTanis 15 6ams/ 15 % 7 THKAEHD
4, Camocriitai pobotn 1-10 15 6aniB / 15 % 13 TKaeHb
5. IIpakTuuna podora 7-12 10 Gamie / 10 % 14 THXICHD
6. TectyBanHs 10 6anis / 10 % 14 tuxeHn
7. Icrut 30 6anis / 30 % 15 TrxneHs




5.2.2. Kpwurepii oiHIOBaHHS

KomMmoHneHnT He3agoBiinHO 3amoBiILHO JHoope Binminno

IMpakTuyna 0-3 banis 3-5 banis 5-7 banie 8-10 6anis

po6ora 1-6.
3aeoanns ne Xio euxonanus 3asoanns 3asoanns
BUKOHAHO BIpHUIL, ajle HAA6HI | BUKOHAHO, Ale noGHicmio
(memoduxka ma cymmesi NOMUIKY, | iCHylomb BUKOHAHO.
8I0No0eioi 810N08I0I, 6 Hecymmesi Tomunxu
HEeNnpasuibHi) OCHOBHOMY NOMULKU 8i0cymui

HenpasuibHi

MonayabHuii 0-3 6anis 3-5 banie 5-7 banis 8-10 oanis

KOHTPOJIb (TecT

MHOKUHHOTO 3anexuTs BiJ | 3aJIeKUTH Bix 3aneKuTh Bijg 3anexuTs Bijg

BuGOPY) KUTBKOCTI  BIpHHX | KIJIBKOCTI BipHUX KUTBKOCTI BipHUX KUTBKOCTI BIpHUX
BIAITOBiZEHN HAa TECT | BIAMOBIAEHN Ha TECT | BIAIMOBIAEH HA TECT | BIAMIOBIAEH HA TECT

ATecrais (Tect 0-3 6axie 4-8 banie 9-12 6anie 13-15 6anie

MHOKHHHOTO 3aeKHUTh Bil 3aJIeKUTh Bijl 3aJIeXKHUTh Bijl 3aIeKHUTD Bil
BHOODY) KiIBKOCTI BipHUX KiIBKOCTI BipHUX KIIBKOCTI BIpHUX | KUJIBKOCTI BIpHHX
BIAIIOBiZEH HAa TECT | BIANOBIJEH HA TECT | BIAIMOBIASH Ha TECT | BIAMIOBIAEH HA TECT
IpakTuuHa 0-3 6anis 3-5 banis 5-7 6anis 8-10 bazie
podora 7-12 3asoanns ne Xio euxonanns 3asoanns 3asoanns
BUKOHAHO GIpHULL, ale HAABHI | BUKOHAHO, ane HOBHICTIO
(mMemoouka ma CYymmeei NOMUIKY, | iCHYIONmb BUKOHAHO.
81006101 810n06I0I, 6 Hecymmesi Homunxu
HenpasuibHi) OCHOBHOMY NOMUIKU giocymni
HenpaguibHi
Monyasnmii 0-3 banis 3-5 banis 5-7 banis 8-10 6anis
KOHTPOJIb (TECT | 3a7e5uTh Bin 3anexuTh Big 3anexuTh Big 3aexuTh Bij
MHOKUHHOT0 KIJIBKOCTI BIpHHX KIJIBKOCTI BIpHHX KIJIBKOCTI BIpHHX KiJIBKOCTI BipHHX
BHOOpY) BiAmoOBizel Ha TeCT | BIAIOBiNEH HA TECT | BIAIOBiZEH HA TeCT | BiAIOBinEH HA TECT
Camocriiina 0-3 6anis 3-7 banis 7-13 6anie 14-15 6anis
pobora (Tect
MHOKUHHOTO 3aeoanns ne Xio euxonanms 3aeoannsa 3asoanns
BHOOPY) BUKOHAHO GIpHULL, ale HAABHI BUKOHAHO, aNle HOBHICTNIO
(memoouxa ma CYymmesi NOMUIKU, icHytomo BUKOHAHO.
8I0Noeiol 8I0NoeIoi, 6 Hecymmesi Tomunxu
HenpasubHi) OCHOBHOMY NOMUIKU giocymni
HenpasuibHi
Icnur 0-9 6anis 10-16 6anis 17-24 6anis 25-30 banie

3a1eXuTh Bijg
KUTBKOCTI BIpHUX
BIAIIOBiZEl HA TECT
1 3aBIaHHSA

3aleXnTh Bl
KUTBKOCTI BipHUX
BIJIIOBiEH HA TECT
1 3aBIaHHSA

3alexnuTh Bl
KUTBKOCTI BipHUX
BIJIIOBiEH HA TECT
1 3aBHaHHS

3aleXUTh BiJ
KUTBKOCTI BIpHUX
BIAIIOBifEH HA TECT
1 3aBIAaHHS




5.3.@opmaTHBHE OLIHIOBAHHSA:
JUis OIiHIOBAaHHS MOTOYHOTO IMPOTPECy Yy HABYAHHI Ta PO3YMiHHS HANpsMIB IMOAAIBIIOTO
yIIOCKOHAJIEHHS TIepe10aueHo

Ne EnemenTn (popMaTHBHOIO OLiHIOBAHHS Hara
1 | YcHe onuTyBaHHS MiCIsi BUBYCHHS KOXKHOT TEMU [Ticns 3aBepiICHHS BUBYCHHS
TEeMU

2 | IlpoxomKeHHs TECTyBaHHS 3 aTecTallil Ta MOJyIbHOTO 7 TUKJIEHb
KOHTPOJTIO 31 3BOPOTHIM 3B’S3KOM 3 BUKJIa1adyeM

3 | IlpoxomxeHHs TeCTyBaHHS MiCIIs 3aKiHYCHHS BUBYCHHS PerymtoeThcst cTyaeHTOM
KOKHOI TEMU JIJIsl CAMOCTIHOTO KOHTPOJIIO 3HAHB Ta CaMOCTIHHO
MiJITOTOBKY JIO CKJIAJIAaHHS ICTIUTY

4 | 3axuCT NPaKTHYHUX POOIT Uepes THOKIICHD MICIA iX 371a9i

5 | Ycuuii 3BopoTHUI 3B'30K Bij BUKIJIagada mij yac podbotu | Ha mpotssi Bchoro cemectpy
HaJl IPaKTUYHUMHU poOOTaMH MPOTSATOM 3aHSTh

5.3. Illkana ouniHOBaHHA (MiACYyMKOBA) — 3araJiLHONPUHHATA 1JIs1 YHiBepcUTeTY:

Cyma 6aJiB 3a Ouinka 3a HAIOHATBHOKO IIKAJIOK0
BCi BN Omninka -
HABYAJIbHOI ECTS AV 3a TRy
JiJILHOCTI
90-100 A
82-89 B
75-81 C 3apaxoBaHO
69-74 D
60-68 E
35-59 EX HE 3apaxoBaHO 3 MOXKIIMBICTIO IOBTOPHOTO CKJIAJIaHHS
HE 3apaxoBaHO 3 000B’SI3KOBUM MOBTOPHUM BHUBYECHHSM
0-34 F JHCIUATUTIHA

6. HABUAJIBHI PECYPCHU (JIITEPATYPA)

6.1. OcHoOBHI JpKEpena

6.1.1. [TinpyyHUKHU MOCIOHUKH
1. baxpymun B.€. Meroau anamizy AaHMX: HaBYaJbHUM MNOCIOHMK 11 cryaeHTtiB / B.€.
baxpymms. — 3anopixoks: KITY, 2011. — 268 c.
2. KoHcrekt Jekmiii 3 mucruiuniad «Po3MojijieHi CHCTEMH MOHITOPHHTY Ta KEPYBAaHHS» IS
CTYACHTIB OCBITHBOTO piBHS «0OakamaBp» creuianbHocTi 125 — «KibGepbesneka» / Ykmamaui:
[Mumuyk I".B., Maescekuii O.B., Hazapesuu O.b. — Tepnonines: Bun-so THTYVY imeni IBana Ilymros,
2016 - 316 c.
3. KoncrmekT nexmii 3 gucturuiinud «['pig-cHCTeMH Ta TEXHOJOTIi XMapHUX OOYHCICHB» s
CTY/CHTIB OCBITHIX piBHIB «0akanmaBpy», «Marictpy» / Ykmagaui: [llumuyk I'.B., Maescbkuii O.B.,
HazapeBuu O.b., Cragnuk M.A. — Tepnonuib: TepHONUIBCHKUN HallOHAJBHUN TEXHIYHUIN
yHiBepcuteT imMeHi IBana I[Tymros, 2016 — 340 c.
4. JTaane JI.B. Bizyamizaris Ta aHami3 MepeKeBUX CTPYKTYD : HaBuanbHUM nociOnuk / JI.B. Jlanne,
LIO. Cyb6au; IC33I KIII im. Iropss Cikopcbkoro. — Kui: KIII im. Iropss Cikopcekoro, Bua-Bo
«[Tomitexuika», 2021. — 80 c.



5. Jlanpge A.B., Cybau LIO., Bospunoa FO.€. OcHoBu Teopii i MPaKTUKU IHTEIEKTYaIbHOTO
aHamizy maHux y cdepi kidepoesneku: HaBdanbHHE mociOHuk. — K.: IC331 KIII im. Irops
Cikopcbkoroy, 2018. — 297 c.

6. Jluteun B.B., [Taciunuk B.B., Hikonscekuit O.B. AHani3 gaHux Ta 3HaHb: MAPYYHHK. - JIbBIB:
Marnomig-2006, 2019. - 275 c.

7. MoniTopuHr ta oxopoHa 3emenb. KoncmekT nekmiii /B.O. Pomanko, B.JO. Ilepeconsk, 1.B.
Kanunny, T.b. Mapyxuuu — Yxkropoa: VxxHY «oepnay, 2021. — 85 c.

8. Imrenexryanpamii anamiz manux: [liapyunuk / Yepusk O.l., 3axapuenko I1.B./ K.: 3nanns,
2014p. - 599 c.

9. Omiitnuk A.O. InTenexryanpbHul anamiz nanux: HaByanpauii mocionuk / A.O. Omiiinuk, O.O.
Oumiiinuk, C.O. Cy660Tin. — 3anopixoks: 3HTY, 2011. — 278 c.

10. Pomakin, B. B. Komm'torepHuii anani3 maHux: HaBd. 1oci6. 3 mucuuruiinn "ladopmaruka-2"'
JUTSL CTY/I. BHII. HaB4Y. 3aKiI. / B.B. Pomakin. - Mukomnais: Bun-so M/II'Y im. ITerpa Morumm, 2006.
- 140 c.

6.1.2. MeronuuHe 3a0e3eYeHH
1. TnTenekryanbHmii aHami3 gaHuX [Tekct]: MeToawdHI BKa3iBKH JO BHUKOHAHHS J1a00OpaTOPHUX
poOIT ansa cryneHTiB Hampsmy migrotoBku 6.050101 «Komm’roTepHi Hayku» JeHHOI ¢dopMu
HaByanas. Yacrtuna 1/ yknan. H. M. Jlimmaa, A.A.Amyk. — JIynek: Jlynekuit HTY, 2015. — 102 c.
2. MeroaunuHi BKa3iBKU /10 BUKOHAHHS MPAKTUYHUX POOIT 3 AUCHUILTIHU "[HTeNeKTyaabHUN aHami3
nmaHux" s ctyaeHTtiB cremianbHOCT 122 «Komm’rotepHi Hayknm» / Yki. T.B. @emopoHuak. —
Zanopixoks: 3HTY, 2017. — 44 c.
3. Jlanpe A.B., Cybau LIO., Bospunoa FO.€. OcHoBH Teopii i MpPaKTUKK IHTEIEKTYaIbHOTO
aHanizy nanux y cdepi kibepoesneku: Had. noci6. Kuis: IC331 KIII im. Irops Cikopcbkoro, 2018.
297 c.
4. MeTonn4Hi BKa3iBKHU /10 BUKOHAHHS Ja00paTOPHUX poOIT 3 TucuuILIiHU «Po3moineni cucteMu
MOHITOPHHTY Ta KEPYBAHHSI» JJIsl CTYJIEHTIB OCBITHBOTO PiBHS «OakanaBp» creuiaabHocTi 125 —
«KibepOesnekay / Yimnagaui: Hlumuyk I'.B., Maescbkuii O.B., Hazapesuu O.b. — TepHonins : Bun-
Bo THTYVY imeni IBana Ilymtos, 2016 — 124 c.
5. MeTtoauyHi BKa3iBKM /0 BUKOHAHHS JabOpaTopHHUX pobiT 3 muctumiinu «['pig-cuctemu Ta
TEXHOJIOTIl XMapHUX OOYMCIIEHb» MJI CTYAEHTIB OCBITHIX pPIBHIB «CIELIATICT» «Maricrp» /
Vxnanaui: lumuyk I'.B., Maescekuit O.B., HazapeBuu O.b., HeGecuuit P.M. — TepHominb:
TepHONNbCHKUI HALIOHAIBHUN TEXHIYHUH yHIBepcuTeT iMeH1 [Bana Ilymros , 2016. — 52 c.

6.1.3. Tami mxepena
1. JlepxaBHa ciyx0a cTaTUCTUKM YKpaiHM [DneKkTpoHHBIH pecypc]. — Pexum nocrymy:
http://www.ukrstat.gov.ua
2. €1UHUN epKaBHUM BeO-MopTal BIAKPUTHX JaHUX [DNEeKTpOHHBIN pecypc]. — Pexxum nocrymy:
https://data.gov.ua
3. Keeramii P.H., Kucimuus JI.M., Komro6uncekuit B.1O., Ycor B.B. Indopmariitna TexHomoris
NPUMHATTA pilIEeHb Ha OCHOBI MPOTHO3YBAaHHS YacCOBHMX PSAIB 3 MOJBIHHOIO JOBrOIO IaMm’sITTIO:
moHnorpadis. Binnums: BHTY, 2012. 140 c.
4. CROSSGRID [Dnextponnsiit pecype]. — Pesxum moctymy: https://www.crossgrid.org/
5. EMBL-EB [OnextponHslii pecypc]. — Pesxxum goctymy: https://www.ebi.ac.uk/
6. EUROGRID [Dnextponnsiii pecype]. — Pesxxum moctymy: https://www.eurogrid.org/
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