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Big Data Ta xmapHi TEXHOJOril: METOAWYHI PEKOMEHIAIll I CaMOCTIHHOI
poOOoTH 3100yBayiB, K1 HABYAIOTHCS 3a APYIUM (MariCTEpCbKUM) PIBHEM BHUILOI1 OCBITH
B rany3i 3HaHb 12 «IHpopmarriitai TexHonorii» [Enextponne Bumanus]| / ColoBchbka
.M., PozenBaccep /.M. Kadenpa koM’ roTepHux Hayk Mi>KHapOAHOTO I'yMaHITaApHOTO
yHiBepcuteTy. Oneca, 2023. — 18 c.

MetoanuHi pekoMeHallii 3 kypey «Big Data Ta xmapHi TEXHOJIOTI» MPU3HAYCHO
JUIsL caMOCTIMHOI poOOoTH 3100yBayiB, M0 HABYAIOTHCA 3a JIPYTrUM (MariCTEpPChbKUM)
piBHEM B rany3si 3HaHb 12 «IHdopmarliiiHi TEXHOIOTIi».

MetoanuHi peKoMeH/Ialii po3po0ICHO y BIAMOBITHOCTI /10 HABYAJILHOIO IUIaHY
OCBITHBO-TIpOdeciiiHOi  Tporpamu  «[HXeHepiss mnporpaMHOro 3a0e3nedyeHHs» 31
cnemiainbHoCcTl 121 «lHXKEHepis mporpaMHOro 3a0e3MeueHHs», OCBITHHO-POGeCciiHOT
nporpamu  «Komm’rotepni Hayku» 31 crnemiaigbHocTi 122 «KoMm'toTepHi Haykmny,
oCBiTHRO-TIpOdeciiinoi  mporpamu  «Komm’totepHa iHXKeHepis» 31  CHEIladbHOCTI
123 «Komm’roTepHa iHXeHepish». MaTepialivu NMpu3HaueHo A 3400yBaviB (paKylIbTeTy
KiOepOe3neky, MTPOorpaMHOi 1HXKEHepii Ta KOMITIOTEpHUX HayK MiXKHApOIHOTO
I'YMaHITapHOTO YHIBEPCUTETY.

Hucuummina «Big Data Ta xmapai TexHosorii» ¢opmye y 3100yBauiB
HEOOXITHUN O0CAT TEOPETUYHMX 1 MPAKTUYHUX 3HAHb MpO Beduki AaHHi Big Data,
METOAM Ta 3aco0M IXHBOTO aHajizy Ta OOpOOKH, OCHOBHUX MPHUHIUIIB TOOYIOBH
CUCTEM YIPaBIIHHA BEJIMKUMHU JaHUMH. [Ipy BUBYEHHI NUCUUIUIIHA OCOOJIMBY yBary
OPUJIIJICHO CKJIaJy Ta BUBUYEHHIO MOXKJIMBOCTEHM MPOTPaMHOTO 3a0€3MeUYEeHHs Cy4YaCHUX
CUCTEM, $IKI BUKOPHUCTOBYIOTHCA JiA 30€pekeHHs Ta OOpOOKM BEJIMKUX JaHHUX B
1H(}OpMaIIHHUX CUCTeMax 3a IOMOMOT00 XMapHUX TEXHOJOTIH.
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Huciumina «Big Data Ta xmaphHi TexHosorii» ¢opMmye y 3700yBayiB
HEOOXITHUN O0CAT TEOPETUYHMX 1 MPAKTUYHUX 3HAHb MPO Benuki gaHHi Big Data,
METOAM Ta 3aco0M IXHBOTO aHajizy Ta OOpOOKH, OCHOBHUX MNPUHIUIIB NOOYAOBH
CUCTEM YIPABJIIHHS BETUKUMHU JaHUMH. BUSBIEHHS CKilay Ta BUBUEHHS MOXKIIMBOCTEN
IpPOrpaMHOTO  3a0E3MEYeHHS] CY4YaCHHX CHUCTEM, SKI BUKOPHCTOBYIOTBHCS  IJIs
30epekeHHsT Ta 0OpOOKHM BENMKUX JAaHUX B 1HGOPMAIIHUX CHUCTEMaxX 3a JOIMOMOTOIO
XMapHUX TEXHOJIOTIH.

BuBuenHns aucnumuniHg  3a0es3redye BOJIOAIHHS 3HAHHAMHM IIOJ0 XMapHHUX
TEXHOJIOTIM Ta TEXHOJOriM BipTyanmi3alli, TINEpBI3OPIB, CHUCTEM YIPaBIIHHA,
OamancyBaHHS Tpadiky XMapHHX pecypciB Ta 3a0€3Me4YeHHS TapaHTOBAaHO! SKOCTI
oOcCyroByBaHHs. 3HaHHS, OTPUMAaHHI NIPU BUBYEHHI nucuuiuiing «Big Data ta xmapHi
TEXHOJIOT1(» T03BOJISATH MariCTpaM BHUKOHYBAaTH IHTEJIEKTyaJbHUN aHali3 Ta 0OpoOKy
BEJIMKHUX JIaHUX, (POPMYBATHU BIPTyajbHI XMapHI CEpEOBHINA Ta BOJOAITH HABUUKAMHU
KOHTEHHEpHOi  BIpTyamizaiii, BOJIOAIHHIO  IHCTpyMEHTaMHU  KOH(]IrypyBaHHS
BIPTyaJIbHUX XMapHUX pecypciB 1 cHoco0amMu OIHKH €(PEeKTUBHOCTI XMapHO1
1H(DpacTpyKTypH.

Mera BuKJIaJaHHS AUCHMILUIIHM — (OpMyBaHHS 3HaHb Ta 3aCBOEHHS 0a30BHX
HOHSTH CY4acHO1 Teopii opraHizauii 0a3 Benukux ganux Big Data Ta ixupoi 00poOku 3a
JIOTIOMOTOI0 XMapHUX TEXHOJIOTiA. BUBUEHHS 3araJibHUX TMPUHILUIIB Ta METOIIB
3aCTOCYBaHHSA Cy4yacHOi Teopli BenMkux gaHux Big Data ans mpoekTyBaHHS Ta
pPO3pOOKU MPOrpamMHOrO 3a0€3MEUeHHs, a TaKOX BUKOPUCTaHHS OOPOOKH BEIUKHX

JTAHUX 32 JOTIOMOTOI0 CY9aCHUX XMapHUX TEXHOJIOT1H Ta MPUHITUIIIB BipTyari3aliii.




IlepenymMoBH [Jisi BUBYEHHSI AUCHUILUIIHM € 3HAHHA 1 BMIHHA, OTpUMaHi
CTYJIEHTOM TIPY BUBUEHHI HaBYAJIHHUX JUCIHIUIIH OaKaIaBpChKOT MiATOTOBKA. 3HAHHS 1
BMIiHHS, OTPHMaHi CTYJCHTOM TpHU BUBYCHHI JaHOI HABYAJIBHOI TUCHHUIUTIHH, MOXYTh
OyTH BHKOPHCTaHI TPH MapajelbHOMY BHBYCHHI TaKUX IUCIUIUTIH: «MaTemaTh4dHi
METOJIM B HAYKOBUX JOCIIDKEHHSIX, «MalliHHe HAaBYaHHS» Ta HANMCAHHI BUITYCKHOI
kBasTi(pikariitHoi poOoTH.

2. BAIIVTAHOBAHI PE3YJIbTATU HABYAHHS

CTyneHTH NOBUHHI 3HATH:

— METOJAM Ta 3acO0M aHaNi3y, arperaiii Ta 0OpoOKU BEJIMKUX JaHUX PI3HUX BH/IIB,

— MaTeMaTU4YHI MOJIEJI1 Ta METOJY aHaJi3y JaHUX (BKJIIOYHO 3 BEJIMKHUMM);

— METOJI Ta 3acOo0M Bizyasizallli BEIMKUX JaHUX;

— XMapHi TEXHOJIOTii Ta CepBICHM, MEXaHI3MH YIPaBIIHHA XMapHOIO
1H(}pacTpyKTypoIO,

— aNropuTMH Ta METOJAU MPOTHO3YBaHHA Ta OanaHCyBaHHA Tpadiky gaHUX
XMapHOi IHPPACTPYKTYPH.

CryaeHTH IOBUHHI BMITH:

— BHUKOPHUCTOBYBAaTH 3acoOM IHTErpamli BeJIMKUX JaHUX, OOWpath Ta
BUKOPUCTOBYBAaTH METOJM Ta aNropuTMu (pinbTparii, Bapiamii Ta 30epiraHHs BETUKHUX
JTAaHUX 13 3aCTOCOBYBAHHSM crieniiikaliiid, CTaHAapTiB, MPABWII 1 pEKOMEH A1,

— PO3pOOIISITH MOJIENI Ta 3aCO0U 1HTEIEKTYyaIbHOI 0OpOOKHU JaHUX,

— wiacudikyBaTd JaHl U1 TPOEKTYBAHHS TMPOTPAMHOTO 3a0e3MEeUEHHS,
PO3POOJIATH Ta CYIPOBOIKYBATH 0a3M TaHUX Ta 3HAHb,

— po3ropTaTi XMapHi IHOPACTPYKTYPH Pi3HUX BUIIB Ta MPU3HAYECHD,

— 3a0e3neuyBaTd (PyHKIT OalaHCyBaHHS Ta NMPOTHO3YBaHHS Tpadiky XMapHOI
1H(DpacTpyKTypH,

— TeCTyBaTH TpPOrpaMHE 3a0e3MEeUeHHS Ta 3AIMCHIOBATH  ONTHUMI3AIliI0
POrpaMHOro 3a0e3MeyYeHHs 3 ypaxXyBaHHIM BUMOT 110 HaIHHOCTI,

— TMPOEKTYBATH apXITEKTypy MPOTPaMHOI0 3a0€3MEUCHHS IS aHalli3y BEIMKUX
JAHUX Ta MOJEJIOBATH MPOLIECH MPUNHATTS PIillIEeHh HA OCHOBI OTPUMAHOI 1H(QOpMaIlii.

3. MIPOTPAMA HABYAJIBHOI JUCIUTILJITHA

Tema 1. Big Data
Metogu 1 TexHosorii aHamizy BeNMMKUX ~JaHuX. CTpyKTypoBaHi Ta



HecTpykTypoBaHi jani. Big Data, oOcar maHux, MBHAKICTE OOPOOKH JIaHUX,
PI3HOMAaHITHICTP Ta JOCTOBIPHICTh JIaHHWX, MIHJMBICTh JaHUX. I[HPpacTpykTypa
30epekeHHs 1 00poOKH BeIMKUX 00 €MiB AaHUX. PerpeciiiHuii aHami3 nanux. Metoau
knacudikamii, kiacrepusanii i MporHo3yBaHHA. MeToj OMOpPHUX BEKTOpiB. MeToau
Hanommxkgoro cycima KNN, WKNN 3 BaroBumm koedimientamu. baiiecoBchka
kinacudikamis. Kimacrepusaris, kiractepu3ariisi Ha ocHOBI K-means.

Anami3z Benukux ganux MapReduce wa mmardgopmi  Apache Hadoop.
baratoBy3noBa kiacrtepoBa apxitekrypa Hadoop. Posmnominena ¢aiinoBa cuctema
Hadoop (HDFS).

CepBicu AWS mis pob6otu 3 BigData. Amazon EMR, Amazon Glue, Amazon
StepFunctions, Amazon Textract, Amazon Lex, Amazon Polly, Amazon Rekognition.

Tema 2. XMapHi TeXHOJIOTII.

OcnoBui  BusnHauenHs ITU-T Rec. Y.3500-3501. Meronu po3ropTaHHs
(mpuBatHa, my6iiuyHa Ta riopuaHa). Knacudikaris xmapaux cuctem laaS, SaaS, PaaS.
Cucremu ynpaBliHHS XMapHOIO iH(ppacTpykryporo. Google ta Amazon xmapsi
cepBicu. KondiaeHiitHicte Ta 6e3meka XMapHUX TEXHOJIOTINA Ta CEPBICIB HA X OCHOBI.
AKTyanpHl NpoOJieMH Ta NEPCHEKTUBH XMAPHUX TEXHOJOrI. XMapHI CXOBHIIA.
XMapH1 JOJIaTKH.

Tema 3. Bipryadnizauis.

[lepeaymoBH 3ampoBajKeHHs BipTyamizaiii. Orisa TEeXHOJOTId BipTyani3alii.
Tunu BipTyanizanii. [lepeBaru Ta He0MIiKK BipTyasi3arlii.

BipryansHi mamunu. 'inepsizop BipTyanbHux MamuH (Xen, VirtualBox, KVM).
KonretinepHna Biptyanizaiis (Namespaces u Control Groups). Docker-konTeitHepu3artist
(Docker Workflow).

Konrelinepna Bipryamizaiis. [Ipunnunu QyHkiiionyBanHs ta peanizaiii. Docker-
koHTeHepu3amis. [lpuxknagum peanizamii. IlepeBaru Ta QyHkuionyBanHs Docker-
KoHTelHepu3amii. Bipryamizamis y cmyx06i xmapaux oOuucienb Cloud Computing
Service.

Tema 4. AJITOpuTMH Ta METOAM NMPOTHO3YBAaHHA Ta 0aJJaHCYBaHHA Tpagiky
JAHUX XMAPHOI iHPPaCTPYKTYypH.

AnropuTMu Ta MeToAM OalaHCyBaHHS HABAaHTA)XEHHS B XMapHOMY CEpEIOBHIIII.
[TpoGnemu 3abe3nedeHHs MPOIYKTUBHOCTI Ta 4Yacy 3aTpUMKU. BiuB BiacTuBOCTEH
caMonoAiOHOCTI Tpadiky (popMyBaHHI BUMOT 70 XMapHUX CXOBHII. 3a0e3nedyeHHS
XapaKTEPHUCTHK SKOCTI 00CIyTrOBYBaHHS Tpadiky.



banancyBaHHsS HaBaHTa)XCHHsSI HA MEPEKEHOMY, TPAHCTIOPTHOMY Ta TPHUKIIATHUX
piBasax. CraTudyHe Ta JuHaAMiuyHe OanaHCyBaHHS Tpadiky, SKHA Mae€ O3HAKU
CaMOIIOI10HOCTI.

Anroputmu Round Robin, Least Connections, Hash Scheduling ma Source Hash
Scheduling, Sticky Sessions. OcHOBHI MiAXOAM MO0 MacIITaOyBaHHS, PO3MIILICHHS Ta
PE3EePBHOTO KOIIIOBAHHS.

[IporHo3yBaHHsI XapakTEepUCTUK Tpadiky (CIUIaliH- Ta BEHBIIET-€KCTPATOJISIIis).
AnroputMu Ta MeToau OanaHcyBaHHS Tpadiky JaHuUX XMapHoi iHdpacTpykTypu. Bius
BJIACTUBOCTEH camoroioHocTi Tpadiky. IIpobremu 3abe3nedeHHs MpOIyKTUBHOCTI Ta

3aTPUMKHU.

4. CTPYKTYPA HABYAJIbHOI JUCHUILJIIHU

Kinekicts rogua
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[TimcymMKOBHIT KOHTPOJIb — €K3aMEH




5. IMTAHHA 10 IPAKTUYHUX 3AHATDH

Tema 1. Big Data

Ornsig METOMIB aHaITI3y BEIUKUX JaHUX.

Metoau aHamizy BENUKHX JaHUX 3a JIOTIOMOTOI0 PEerpeciiHOro aHamily,
mwiargopma anam3zy nanux Weka.

O6poOka Ta aHaji3 BEIMKHUX JAaHUX 3a JIOMOMOTOK METOMIIB Kiacudikalii Ta
KJacTepu3aiii Ha 0a3i iardgopmu aHamzy nanux Weka.

O0po0Oka Benukux 060 emiB nanux Hadoop. MapReduce na ximactepi Hadoop.

Cepsicu AWS s po6otu 3 BigData.

Tema 2. XMapHi TexHOJIOTI.
Knacudikamis xmapaux cucteMm laaS, SaaS, PaaS. Oco6nuBocTi BUKOpUCTaHHS
xMapHux cepBuciB Google Ta Amazon.

Tema 3. BipryaJizauis.

Orusan TeXHOJOT1H BipTyaunizalii. Tunu BipTyanizariii.

BipTyanbHl MallvHHA, CTBOPEHHS Ta HajJamTyBaHHS. [1mepBi3op BipTyalbHUX
MmamuH (Xen, VirtualBox, KVM).

Konretinepna Bipryamizanis. [IpuHnmnm ¢yHKIioHyBaHHS Ta pearizarii. Docker-
koutTernepu3aiist (Docker Workflow).

Bipryanizauis y cinyx61 xmapuux oduncienb Cloud Computing Service.

Tema 4. AuiropuTMHu Ta MeTOAU NMPOTHO3YBAHHA Ta 0aJIaHCYBaHHS Tpagiky
JAHUX XMAPHOI iHPPaCTPYKTYpH.

AnroputMu Ta MeToAM OallaHCyBaHHS HABAHTAXEHHS B XMAapHOMY CEpEOBHIIIL.
Bmue xapaktepuctuk camonofioHocTi Tpadiky npu ¢hopMyBaHHI BUMOT 10 XMapHHUX
cxoBulll. [TinTprMKa XapakTepUCTUK SIKOCTI 00CITyroByBaHHS Tpadiky.

[IporHo3yBaHHs xapakTepUCTHK Tpadiky (CIIailH- Ta BEWBIIET-EKCTPATIOJIAILis).
BnuB BnacTtuBoCTel caMonoaioHOCTI Tpadiky.

6. CAMOCTIMHA POBOTA

Jlo camocTiitHOi poOOTH CTYIEHTIB L1040 BUBYEHHS Aucuuiuiinu «Big Data ta
XMapHi TEXHOJIOT11» BKIIOYAIOThCS:



1. 3HaifloMCTBO 3 HayKOBOIO Ta HABYAJILHOIO JIITEPATYpOIO BiJMOBITHO 3a3HAYEHUX
y porpami TeM.

2. OmnpalrtoBaHHs JICKIIHHOTO Marepiaiy.

3. [ligroToBKa 10 MPAKTUYHUX 3aHSITh.

4. KoHcynpTarii 3 BUKJIaAa4eM IPOTATOM CEMECTDY.

5. CamocriliHe ONpaIfoBaHHs OKPEMUX MUTAHb HABYAJIBHOI TUCIUILTIHH.

6. IligroToBKa JI0 MiACYMKOBOTO KOHTPOJIIO.

TEMATHUKA TA IUTAHHS IO CAMOCTIMHOI INIATOTOBKH TA
IHAUBIAYAJIBHUX 3AHATD

Tema 1. Big Data

MeTtonu 1 TexHIKa aHali3y BEJMKUX AaHUX. [HppacTpykTypa 30epexeHHs 1
00poOku Benukux 00 eMmiB nanux Hadoop. Mertonu kmacudikamii ¥ mporHo3yBaHHS.
Meton omopaux BekTopiB. Metoau K-manOmmxumx cycimiB KNN Ta K-maiOmmxanx
cyciniB 3 BaroBumu koedinientramu WKNN. baitecoBcbka knacudikartis.

Tema 2. XMapHi TeXHOJIOTII.
CrBopennss xmapuux cucreM laaS, SaaS, PaaS. IlopiBHsHHS Ta peamizamis

KOXXHOTO BUy XMapHUX cucteM. [lepeBaru Ta HeIOMIKH.

Tema 3. Bipryanizauis.  Konteitnepna  Bipryamizamia.  [lpunmnmnm
¢dyHkuionyBaHHa Ta peanizamii. Docker-konrelinepuzamis. Ilpuknaau peanizarii.
[lepeBarm Ta ¢ynkmionyBanns Docker-konteiHepuzaiii. BipTyamizaiis y ciyx0i1
xMapHux obuucienb Cloud Computing Service.

Tema 4. IIporHodyBanHs Ta 0ajlaHCyBaHHA Tpagiky. AJITOpUTMH Ta METOIU
oamancyBannsa Tpadiky (Round Robin, Least Connections, Hash Scheduling Ta Source
Hash Scheduling, Sticky Sessions). IIporno3zyBanust Tpadiky (criaiiH- Ta BeuBieT-
EKCTpamoJiAilis). AJTOPUTMHU Ta METOAM OanaHCyBaHHS Tpadiky. BiauB BracTuBOCTEM
camonoAioHOoCTI Tpadiky. [Ipobiemu 3ade3neueHHs NPOYKTUBHOCTI Ta 3aTPUMKHU.

7. BUIN TA METOJIHU KOHTPOJIIO

Poboua mporpama HaBuanbHOI Aucuuiulind «Big Data Ta XMapHi TEXHOJOTI»



Hepez[6at1a€ HaCTYHHi BHUJH Ta MCTOJAHU KOHTPOJIIO:

Buau KOHTpOI10 CkiaanoBi
OLlIHIOBAHHSA
NMOTOYHUM KOHTPOJb, SKHH 3IIUCHIOETBCS Y XOJ1: IPOBEACHHS 50%

MPaKTUYHUX 3aHATh, BUKOHAHHS BapiaHTIB 3aBJaHb, IPOBEICHHS
KOHCYJIbTAlIl¥ Ta BIAPaIlOBaHb, MJACYMKOBHI KOHTPOJIb.

NiACYMKOBHUI KOHTPOJIb, SKUW 3IIHCHIOETbCS Y XOJ1 MPOBEACHHS 50%
1CTIUTY.

Metoau (GpoHTaNbHE ONUTYBaHHS, IHAUBIAyallbHE OMUTYBaHHS, poOdOoTa y
NiarHOCTHKH 3HAHb rpynax, po3B s3aHHs 3a/1a4 1 IPAaKTUYHUX 3aBJIaHb, ICIIUT

(KOHTPOJII0)

8. IMTAHHA 0 ICIIUTY

1. JlaiiTe BU3HAUYECHHS MOHATTIO «BEJIUKI JaH1», Kl CTPYKTYPH JIaHUX BlJHECEHI
1o Big Data.

2. Slxi MeToau BUKOPHCTOBYIOTHCS U aHali3y BEIUKHUX TaHUX, HABEIITh
NPUKIIATU Ta TOPIBHSIHHSL.

3. HaBenitb MeToau, sIKI BUKOPUCTOBYIOTHCS JUIsl KiIacu(iKallli BEIUKUX JAHUX
Ta MPOTHO3YBaHHSI.

4. MeToj OTOPHUX BEKTOPIB. 3aCTOCYBaHHs, IEPEBAru Ta HEJOMIKH METOTY, IO
BUKOPHCTOBYETHCS JUISl aHAJI3y BEJIMKUX JAHUX.

5. Meronu naitonmxdoro cyciza KNN, WKNN. IlopiBHsHHsS Ta BHOIp
KOoe(DIIli€HTIB.

6. baliecOBCbKUI METOJT aHATI3y BEIUKUX JAHUX.

7. TlopiBHSHHS METOJMIB aHaJI3y BEIMKHX JAHUX, METOIU HaWOJIMXKYOro cycima
KNN ta WKNN, batiecoBchkuii meton. [lepeBaru Ta He0J1KH.

8. Cepsicu AWS nmns podotu 3 BigData. Amazon EMR, Amazon Glue, Amazon
StepFunctions, Amazon Textract, Amazon Lex, Amazon Polly, Amazon Rekognition.

9. OCHOBHI BHU3HAQYEHHS IOJ0 «XMapHUX TEXHOJIOTiH», BHAM XMap Ta IXHS
KJ1acQikarrisi.

10. MeToau po3roptanHss (MpuBaTHA, MyOiyHA Ta T1IOpPUIHA).

11. Knacudikanis xmapaux cucreM laaS, SaaS, PaaS.

12. 3abe3neueHAss KOH(IASHIIMHOCTI Ta O€3MeKH XMapHUX TEXHOJOTIM Ta
CEpBICIB Ha iX OCHOBI.




13. AkTyanbHi mpoOjieMU Ta MEPCIEKTUBU PO3BUTKY XMApPHUX TEXHOJIOT1M.

14. llepenymoBu  3ampoBajykeHHs — BipTyamizamii.  Oriasim  TeXHOJOTIH
BipTyamnizarii. Tunu BipTyamizaiii. [lepeBaru Ta HeA0JMIKH BipTyaizarlii.

15. Bipryaneni mamuau. [inepsizop BipryamesHux mamuH (Xen, VirtualBox,
KVM).

16. Konreitnepna Biptyamizauis (Namespaces u Control Groups).

17. Docker-xonrerinepu3zaitiss  (Docker Workflow). [lpukmagun —peaizarii.
[TepeBaru Ta ¢pynkiionyBanast Docker-konTeiinepu3arii.

18. Bipryanizanis y ciyx01 xmapHux oouncnenb Cloud Computing Service.

19. AnroputmMu  Ta MeToau OajaHCyBaHHS HaBaHTAXEHHS B XMapHOMY
cepenoBuil. [Ipo6iemu 3a6e3neueHHs MPOIyKTUBHOCTI Ta Yacy 3aTPUMKH.

20. BruB BnacTuBOCTEH camomoAiOHocTI Tpadiky GopMyBaHHI BHUMOT 1O
XMapHHUX CXOBHII. 3a0€3MeUeHHS XapaKTePUCTUK SIKOCT1 0OCITyroByBaHHS Tpadiky.

21. banancyBaHHsS HABaHTAKEHHS Ha MEPEKCHOMY, TPaHCIOPTHOMY Ta
MPUKIIATHUX PIBHSAX.

22. CtatnyHe Ta JuHaMivyHe OanaHCyBaHHS TpadiKy, SKAHA Ma€ O3HAKH
CaMoII0/110HOCTI.

23. Anroputmu Round Robin, Least Connections, Hash Scheduling ma Source
Hash Scheduling, Sticky Sessions. OcHoBHI migXogW IMOAO MacIITaOyBaHHSI,
PO3MIIIEHHS Ta PE3ePBHOTO KOMIIOBAHHSI.

24. TlporHo3yBaHHsI ~ XapakTepucTuk  Tpadiky  (crutaitH- Ta  BEUMBIET-
EKCTPAIOJIALII).

25. 3a0e3neUeHHs]  XapaKTepPUCTUK  AKOCTI  oOCimyroByBaHHA Tpadiky Ta
BU3HAYCHHS HEOOX1THOTO 00CATY CXOBHIIIA.

9. KPUTEPII IIICYMKOBOI OIIIHKH 3HAHb CTY/JIEHTIB
(naist icuty / 3aJ1iKYy)

PiBeHb 3HaHD OIIIHIOETHCS:

- «BIAMIHHO» / «3apaxoBaHo» A - Big 90 no 100 6aniB. CTyaeHT BUSBIISIE€ OCOOIUBI
TBOpYl 3A10HOCTI, BMI€ CaMOCTIHHO 3HAXOAWTH Ta OIpalbOBYBAaTH HEOOXIIHY
1H(dopMaIlito, T1EeMOHCTPYE 3HAHHS Marepiaiay, MNPOBOJAUTH y3arajbHEHHSI 1 BUCHOBKH.
byB mpucyTHiil Ha JEKIISX Ta MPAKTUYHUX 3aHATTIX, MIJ Yac SKUX JaBaB BHUCPITHI,
OOIpYHTOBaHI, TEOPETUYHO 1 MPAKTHUYHO TMPABUIIbHI BIAMNOBIJAl, MAa€ KOHCHEKT 3
BUKOHAHWMHU 3aBJaHHSMHU JO CAMOCTIHHOT pOOOTH, MPOSIBIIS€ aKTUBHICTH 1 TBOPYICTH Y
HayKOBO-JOCIAHIN POOOTI;

- «mo0pe» / «3apaxoBaHo» B - Bim 82 mo 89 GamiB. CTyneHT BOJIOAIE 3HAHHIMU



Marepiaiy, aje JO0IMycKae He3HAYH1 TOMUJIKM Yy (OpMYyBaHHI TEPMiHIB, KaTETrOpii, MpoTe
3a JOTIOMOTOI0 BUKJIaJaua IMIBUAKO OPIEHTYETHCS 1 3HAXOAUTD MPaBUIIbHI BIANOBII. byB
OPUCYTHIM Ha JIEKUISIX Ta NPAKTUYHUX 3aHATTAX, MA€ KOHCHEKT 3 BUKOHAHUMU
3aBJaHHSIMHU JI0 CaMOCTIHHOI pOOOTH, MPOSBISE aKTUBHICTh 1 TBOPYICTh Y HAayKOBO-
JTOCTIIHIN POOOTI;

- «mo0pe» / «3apaxoBaHo» C - Bim 74 mo 81 OamiB. CTyl€HT BIATBOPIOE 3HAYHY
YaCTUHY TEOPETUYHOTO MaTepialy, BUSBIISAE 3HAHHS 1 pO3YMIHHS OCHOBHUX MOJIOKEHbD, 3
JIOTIOMOTOF0 BUKJIaJlada MOYKE aHaIi3yBaTH HaBYAJIBHUN MaTepia, ajie Ja€ HeJOCTaTHbO
OoOTpyHTOBaH1, HEBUYEPITHI BIAMOBIMI, JOMYyCKae MOMUIKH. [Ipu 11bOMy BpaxoBYEThCS
HAsBHICTh KOHCIIEKTY 3 BHKOHAaHMMH 3aBJaHHSIMH JO CaMOCTIMHOiI poOoTu Ta
aKTHUBHICTh Y HAYKOBO-AOCIIAHIN poOOTI;

- «3aJ10BUTbHO» / «3apaxoBaHo» D - Bix 64 no 73 6amiB. CTyneHT OyB NPUCYTHIN
HE Ha BCIX JIEKIISIX Ta CEMIHAPCHKUX 3aHATTAX, BOJIOJI€ HAaBUAJHLHUM MaTepiajioM Ha
CepeHbOMY PIBHI, JIOMYCKA€E MOMMIKH, CEPE] SIKUX € 3HAYHA KUIbKICTh CyTTeBUX. [Ipu
[bOMY BPaxXOBYEThCSl HASIBHICTh KOHCTIEKTY 3 BUKOHAHWMH 3aBJIaHHSAMHU JI0 CAaMOCTIHHOT
poboTu;

- «3aJ10BUTbHO» / «3apaxoBaHo» E - Bim 60 mo 63 6aniB. CTyneHT OyB NpUCyTHIN
HE Ha BCIX JICKI[ISIX Ta CEMIHAPCHKUX 3aHSTTSAX, BOJIOJIE€ HaBYAJIbLHUM MaTepiaJioM Ha
Pi1BHI, BUIIIOMY 3a MMOYATKOBUH, 3HAUHY YACTUHY HOTO BIITBOPIOE HA PETIPOTYKTUBHOMY
piBHI, Ha BCl 3alUTaHHSA Ja€ HEOOIPYHTOBaHI, HEBUYEPIIHI BIAMNOBIAI, JOIyCKae
MOMWJIKH, Ma€ HETIOBHUM KOHCTIEKT 3 3aBAaHHSIMU JI0 CAMOCTIMHOI POOOTH.

- «HE3aJI0BUTBHO 3 MOXJIMBICTIO IIOBTOPHOT'O CKJIaJaHHs» / «HE 3apaxoBaHo» FX —
B 35 no 59 GaniB. CTyaeHT BOJIOJI€ MaTepiajioM Ha PiBHI OKpeMHUX (PparMeHTIB, IO
CTaHOBJIATh HE3HAYHY YaCTUHY HaBYAJLHOTO MaTepiaiy.

- KHE3aJI0OBUIBHO 3 00OB’SI3KOBMM ITIOBTOPHMM BHBYCHHSM JHCIUILIIHU» / «HE
3apaxoBaHo» F —Bin 0 1o 34 GaniB. CTyIeHT HE BOJIOJII€ HABYAJIbBHUM MaTepiajioM.

Tabumus BiANOBIAHOCTI Pe3yJIbTATIB KOHTPOJIIO 3HAHb 32 PI3HUMH HIKAJAMH

100-6anabHOI0 IlIkana 3a ECTS 3a HAIOHAJILHOIO IIKAJIOI0
HIKAJIOK0 icnur 3aJiK
90-100 (10-12) A BiamiaHO 3apaxoBaHO
82-89 ( 8-9) B JloGpe
74-81 (6-7) C
64-73 (5) D 3a10BIIBHO
60-63 (4) E
35-59 (3) FX HE3a0BLIBHO HE 3apax0BaHO
1-34 (2) F
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