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BCTYII
3MicT mporpamu  06yMOBIEHO BIANOBINHICTIO BXiTHHX KOMIETEeHTHOCTEi]
BCTYIIHUKIB BHXiTHUM KOMII€TEHTHOCTIM MaricTpiB 3i cmemiampHocTi «CHCTeMHUi
aHaJli3», BU3HAYEHHX CTaHAapTOM BHINOI OCBIiTH 3i criemiameHocTi 124 «CHcreMHui
aHali3» LI Apyroro (MaricTepchkoro) PIBHS BUIIOT OCBITH (3aTBepIkeHO Ta BBEIEHO B
Air0 Haka3oM MiHicTepcTBa ocBiTH i HayKd Ykpainu Bix 18.03.2021p. Ne 33 1), a came:
3K1. 3naThicTs 10 abeTpakTHOrO MHCIICHHS, aHaJli3y Ta CHHTE3Y.
3K3. 3narnicts 10 momyky, 00poGnenns Ta aHanizy iHdopmanii 3 PI3HUX JDKeper.
3K4. 3patuicts cminkysathes 3 NPEACTaBHUKAMH IHIIMX MpodeciitHux rpyn
PI3HOTO piBHS (3 eKcmepTaMu 3 iHIIHX rajyseif 3HaHB/BHIIB E€KOHOMIYHOT
JiANBHOCT] ).
3KS. 3natHicTs po3pobmsTu IIPOEKTH Ta YNPABIISATH HUMH.
CKl. 3patnicTs iHTerpyBaTé 3HAHHS Ta 3miHCHIOBATH CHCTEMHI IOCHiIKeHHS,
3aCTOCOBYBATH METOAM MATeMaTH4YHOTO Ta iH(OPMAmilfHOro MOJIETFOBaHHS
CKJIaIHHX CHCTEM Ta IPOLECIB Pi3HOT mpupoy.
CK2. 3naTHicTs npoekTyBaty apXiTeKTypy indopManifiHux crcTeM.
CK3. 3nartricts pospobisti  cucremu MIATPUMKH  OpHHHSATTS pillleHb Ta
PeKOMeHIalLiiiHi CHCTeMH.
CK4. 3patnicts ouinroBaty pusuky, PO3POOIIATH AIrOPUTMH YIIPaBIIiHHS pH3HKaMHU
B CKIIa[IHUX CHCTeMax Pi3HOT IPHpPOMH.
CKS. 3parnicts MopmemoBarw, IIPOTHO3YBAaTH Ta MPOEKTYBATH CKIAIHI CHCTEMH i
NPOLIECH Ha OCHOBI METOMIB Ta IHCTPYMEHTANBbHHX 3aCOBIB CHCTEMHOrO aHanizy.
CK6. 3narnicTs 3acTocoByBatn Teopifo i Meronu Data Science mist 3niifcHenns
IHTENEKTYabHOTO aHAJi3y NAHHX 3 METOI) BHSBJICHHS HOBHX BJIACTHBOCTEH Ta
reHepallil HOBUX 3HaHb MPO CKIIA/HI CHCTEMH.
CK7. 3patmicts ynpasastn poGounmu npouecamu y coepi iHpopmamiiinux
TEXHOJIOTIH, sIKi € CKIagHUMH, HenependavyBaHUMH Ta MOTPeGYIOTh HOBHX
CTpaTeriYHUX IMiAXOMIB.
CK8. 3nartHicts pospobmsaty i peanizoByBaTH HayKOBi Ta IpHKJIaqH IIPOEKTH B
ranysi inpopManifiHUX TeXHOOTIH Ta JoTHYH] 10 Hei MDKIMCHUIITIHAPH IPOEKTH.
CK9. 3partHicTe 3milicHIOBATH 3axmcT IpaB IHTEJIEeKTyalbHOT BJIACHOCTI,
KOMepLialli3alilo pe3yIbTaTiB JOCTiIKe b Ta IHHOBAL.
CK10. 3patHicTs 10 caMoocBiTH Ta npodeciiHOro po3BUTKY.
3aranpHa KoMmereHTHicTh «3K2. 3maTHicTs CIIKYBAaTUCS 1HO3EMHOK MOBOIOY
3a3HAYCHOrO BUIIE MATiCTEPCHKOrO CTAHAAPTY TepeBipsaeThes npu cKilanansi €BI.
IIporpama BCTYITHOTO iCIIUTY CKIIaaeThCS 3 TPHOX PO3MiJIiB:
1. 3MicT mporpamu BeTynHOrO icruTy.
2. Crpyxkrypa ex3aMeHauiiinoro 6inery Ta KPHUTEpil OL[iHIOBAHHS.
3. Cnucok peKOMeHIOBaHUX JOKEpelt.




Posaixn 1. 3SMICT ITIPOTPAMU

TEMA 1. METOOJIOTISI CUCTEMHOI'O AHAJII3Y

IlpuHIMIH  cHCTeMHOro minxoxy. IloHsTrs CHCTeMH, HaBKOJIMIIHBOT'O
CepenoBHIla Ta MeTH. JlekoMmosuis. [ToHITTS C/IEMEHTY, QYHKIII, CTpyKTypH.

Buny notokiB y cucremax. Crcremu Ta mozeni. Knacudikanist ta Bmactusocri
cucreM. @DyHKUii Monenelt cuctemu Ta ix Knacugikanis. CHCTeMHO-MeTonoMor YHi
ACNEKTH MOJCIIOBAHHSA. AHAN3 Ta CHHTE3 B CHCTEMHHX MOCIIIKEHHSX, AHaTiTHYHUI
MIXiA 10 DOCIHIIKEHHS CKIaTHHX CHCTEM. JlexomMnosunist ta arperysanms. Bunu
arperaris, 10 BAKOPUCTOBYIOTHCA B CUCTEMHOMY aHali3i.

Etanu cucremuoro poss’szanms npobnem. ITocminoBHiCTh eTamiB cHcTeMHOro
aHanmizy. MeTonosoris  cHCTeMHOTro JOCIIIDKEHHS, OpIEHTOBAaHA HA MOCIimKEHHS
ICHYIOUHX CHCTeM Ta BHSBICHHS npobinem. Knacudikaniss metonosnoriii CHCTEMHOr0
aHaJli3y, OCHOBH CTPYKTYPHOI'O CHCTEMHOLO aHawizy.

Merononoris dyHkuionansHoro Monetrosanss IDEF 0. Miarpama motokis qanux.
Merozonoris IDEF3. ®opmarshe, IHKpEMEHTHE Ta CHCTeMHe InanyBaHHsA. CTpaTeriune
nnaHyBanHd. IIpsmuit Ta obepHeHmit mpomecH cucTeMHOro IUIaHyBaHHA. Meronu
3HaXOKeHHS OaXaHMX cueHapiiB. MeTox aHaji3y iepapxiii. Metox nepeBa Iijeil.
Meton densbi. OyHKLiOHATBHO-BAPTICHUI aHais.

Pexomenoosani dscepena: 6, 18.

TEMA 2. MOOEJFOBAHHSI ITPOLOECIB TA CUCTEM

IToHATTS cucTeMu Ta il CKNAmoOBHX eleMeHTIB. HouaTTs MonentoBanus. Mertomu
MozemoBanH4. [obynoBa Ta Bepudikaruis Mmozeeii. IIpUHIUITHE TPOEKTYBAHHS CHCTEM.
Po3pobka cucTeMHHX pimnens. AGCTparyBaHHs Ta NEKOMITO3HINSI CHCTeM. Meronu
aHalli3y Ta CHHTe3y cHcTeM. Momeni TMPOLECIB 1 MOTOKIB JaHMX. besnepepsui Ta
OUCKpeTHI Mogmeni. MeTomu MOZICMIOBAHHA ~IHHAMIYHMX CHCTeM. IMiTamiiine
MozeioBanHs. Mertoznonorii ynpasninns npouecamu (BPMN, LEAN, Six Sigma).
CASE-3acobu m1s MonemroBanHs IpoleciB Ta cucteM. MeTtomu Ta IHCTpYMeHTH
YNpaBIiHHS poGounMu mpomecamu. MeTomu ONTHMi3allil TapameTpiB cucTeMH.
Crpareriune NpOEKTYBaHHS CHCTEM HA OCHOB] CHCTEMHOI0 aHali3y. YTpaBiiHHS
poboYMMH TpoLecaMu: cTpaTeridi migxomu Ta IHCTpyMeHTAaBHI 3acobu. [Iporpamai
3aCO0M IUI1 CHCTEMHOTO aHai3y Ta MOIeTIOBAHHS.

Pexomenoogani oxcepena: 1, 4, 1 1, 15, 29,

TEMA 3. CACTEMMU NPUMHSATTS PILIIEHD

Mopgeni npuiiHstrs  pimens. Ilpouec mpuitHaTTs pimens s YIIPaBJIiHHI.
IIcuxomnorivni aceK Ty IpUHHSATTS pimreHs. Iepapxiunuii ananis. Ananiz SWOT. Metou
baraTokpuTtepiansHoro u6opy. Crcrem MATPUMKH PUHHATTS pilleHb, CTPYKTypa Ta
KOMIOHEHTH. BinMIHHOCTI MiXk crcTeMoro minTpuMKy NPUAHATTS PillleHb Ta CUCTEMOIO
YNIpaBIiHHA iHpopMalieo. IuTepakTHBHI cHcTemu MIITPUMKH TIPUAHATTS pillieHs.
Brnue Benukux namumx Ha mpouec NPUHHATTS pileds. [IpUHHATTS pilrens B yMOBax
HEBU3HAYEHOCTi. MeTOmH OLiHKM pH3HKIB. Crparerii ynpasninHg Ta MonemoBaHHs
pusuki. ETuuHi 3acaqu npuitHATTS piens. CyTHicTs pexoMeHnaniiinux cucrem. Tumu
PEKOMEHIAaLIfHUX CHCTEM: CHCTEMH Ha OCHOB] KOHTEHTY, KosabopaTHBHOI (inbTparii,
ribpunni cucremu Tommo. MamuHHe HaBYaHHS Y PEKOMeHIaUifHUX cucTeMax. MeTonu
OLIHKH TOYHOCTI peKOMeHIaIliH.
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Pexomenoosani oxcepena: 2, 31.

TEMA 4. IHTEJIEKTY AJBHUI AHAJII3 TAHUX

OcHOBHI MOHATTS Ta Tepminu Data Science. HpuHuuny awanisy narnx. Metomuka
Knowledge Discovery in Databases. Ocropxj 3amad4i Data mining, Tumu, Bumy i hopmu
pelCTaBNeHHs naHux. Ilponec koHcomimamii mammx. CucreMu 36epexeHHs naHmx.
BaratoBumipHi cxoBHma nmaHux. IlepenoGpobka mamux. Ominka skocTi IaHUX.
Tpanchopmanis ganux.

Hpuanuny knacubixauii qammx. Krnacudikaniitui npasmna. Merox Naive Bayes.
HepeBa piurens. 3anaua KacTepusanii naHux. Mipu Bincrameit IpU KJlacTepu3alii.
ANropuT™ Knactepusanii k-means. Perpeciitunii ananiz nammx. Ilapra Ta MHOXHHHA
perpecist. Jlorictuuna perpecis. I[Tepesipka sxocTi perpeciiiioi Mozeni nanux. Acomiamis
HaHuX. ACONIaTHBHI MpaBHIIa Ta iX KiIbKicH] XapaKTePUCTHKH. AJITOPUTM Apriori.

Bisyanernit ananiz manmx - Visual Mining. Amanis TekcToBux mamux - Text
Mining. Ananis nanux mepexi iHTepHeT - Web Mining. Ananis nanux y peaibHOMY yaci
- Real Time Data Mining.

[HcTpyMeHTaNBHI 3aco6u aHamisy nanux: Qlikview, Klipfolio, Tableau, Rapid
Miner, Power BI, Python, R.

Pexomernooesani Oxicepena: 5, 12, 17, 21-28

TEMA 5. IHOOPMAIIIIHI CHCTEMM TA MOJIEJII MAIIUHHOT' O
HABYAHHS

OcHOBHI OHSTTS iHpOPMALIHHUX crcTeM. KomnonenTu indopmauiiiaux cicren.
3araneHa CTpyKTypa apXiTeKTypu iHpopManifiuux cucrem, Moneni Bzaemonii
KOMIIOHEHTIB B iHMOpPMAIilfHUX  CcHCTeMax. ApXiTeKTypa KIIIEHT-CepBEpHUX
iHpopMalifiHUX cHcTeM. ADpXIiTeKTypa po3momieHnx iHpopmanifiuux  cucrem.
Ilpuauumu  npoekTyBauHs iHpopMamiiiHuX  cucteM.  3acobu MOJIETIOBaHH
iHOOpMaNifHEX cHCTeM (UML, BPMN). Crannaptu indopmaniiinoi apXiTeKTypH.
Mikpoceppicna apxitektypa. [TomsTTs MallliHHoro Hap4aHHS. [lomepents o6poGka
naHuX. Monerni kepoBaHOTo MAIIMHHOIO HABYAHHS. Moneni HekepoBaHOrO MarHHHEOrO
HaB4aHHsI. OniHKa eeKTUBHOCTI MozeIeit. Heiiponni Mepesxi. [HcTpyMenTH i TexHOMOLT
MAIIMHHOTO HAaBYaHH.

Pexomenoosani dscepena: 9, 10.

TEMA 6. OBPOBKA BEJIUKHUX JJTAHUX

Busnauenns Big Data. Ictopis PO3BUTKY Big Data. Maciutabu Benukux maHmx.
Cyuacna apxitextypa Big Data. MeTonuky aHamizy BeIMKMX mTaHHX. AHanmiTHYHHIH
IHCTPyMEHTapiif i1 06pO6KH BEMMKHX IaHHX. ITnatdopmu Benmukux manmx (Big Data
Platform). CsitoBuii mopran BIIKpHTUX Hauux Data.world, €munuit Jep:KaBHUM BeO-
nopTal BIIKpuTHX fauux Data.gov.ua. Bumoru A0 CTPYKTYpH HabOpiB NaHHX.

Bubip dopmu Bisyamizanii Benukux maHHX B 3aMeKHOCT] Bil MeTH Bisyanizawii:
PO3IOALII, B32€MO3B’I3KH, MTOPIBHAHHS, CTPYKTypa JaHHX.

Beb6-ckpaninr Ta napcinr Benuknx nanux. EieMenTH HTML i CSS'y 3anauax Be6-
CKpamiHry. ITapcinr quramiuamx BeO-cTopiHoK. 36ip iHpopMaii 3 BUKOPHCTaHHAM APJ.
Perynsphi Bupasu y Be6-ckpaninry ta NapCIHTy BEMMKUX JaHUX: CHMBOJH, METACHMBOIH
Ta KBaHTH(iKaTopH.




Ilonsarrs MapReduce. Exocucrema Hadoop. Texuonoris Spark B amamituni
BEIIHKHX aHUX.
Pexomenoosani dscepena: 13, 21, 27, 30, 34

TEMA 7. KOMIPYOTEPHE MOJEJIOBAHHSI TA IIPOT PAMYBAHHS

3aranbHi MOHATTS KOMI'IOTEPHOTO MOJE/TIOBAHHS, Knacudikanis monenei.
Marematuyni Mozeni. CHCTeMHe MoeTIOBAHHS. MozemoBanns ¢isuunux mpouecis.
Meroau nucKpeTHOro MonemoBaHHA. MONeIOBAHES CKIIaHUX CHCTEM i MpOIECiB.
Ontumizanis B MomemoBanHi. MoLeTIOBAHHS OisHec-nponecis.  IHCTpyMmeHTH
KOMIT'IOTEpHOr0  MozentoBanHs: MATLAB, Simulink, ANSYS. Anropurmu Ta
MPOrpamMyBaHHs y cdepi KOMIT'IOTEPHOTO MOZEIOBaHHA. BH3HAYCHHs aJITOPUTMY.
ba3oBi amropurMmiusi KoHCTpyKil, CTpyktypu naHux. Anropurmu COpTyBaHHS.
Anroputmu  moruyky. Pekypcis. Anroput™Mu, noOymoBaHi Ha rpagax. OcHoBH
MPOTPamMyBaHHs: CHHTAKCHC, YNPaBIiHHA NOTOKOM IMIPOrpaMu, ¢yHKUil Ta mMomyni,
pobora 3 daitnamu, 06pobka BuHsTKIB. CKIagHicTh anroput™iB. [IpuHIKIH 06’ €KTHO-
OPi€HTOBAaHOTO IPOrpPaMyBaHHSI.

Pexomenoosani oxcepena: 11, 33

TEMA 8. YITPABJITHHS IT IPOEKTAMU

IIOHATTS Ta NPUHLMIM yNpPaBiHHA mpoekTamu. YKHTTeBuii UK TIPOEKTY Ta
OCHOBHi eTamu iforo peamizanii. MeTomomorii YNIPaBIIHHA MPOeKTaMu (BOXOCHALHA,
THYy4Ki, riOpuani). Opranizariitui CTPYKTYPH YIPaBIiHHS NPOEKTaMH. BU3HAUEHHS MeTH
Ta 00JIACTI 3aCTOCYBaHHS NPOEKTY. Po3poGka IIPOEKTHOTO IIJIaHy: 3aBJaHHS, PECYpPCH,
TepMiHH. Bubip Ta posmoxin pecypceis mis IT MpOoeKTy. IIOHATTS Ta OCHOBHI MPHHLKTH
saxucty IT mnpomykris. Komepuianizamis pesynbraris mociimkeHb. Po3pobka
npuknaguux IT mpoextis: ocHoBHI eramu Ta Meromuku. ITinxomn N0 pOo3pobKH Ta
peamizauii mbkauciumtinapuaux IT mpoekTis. AHanis Ta inenTudikanis pusukis y IT
npoextax. Crparerii MiHiMisauil Ta ynpaBmises pusukamu B npoekrtax. Ilporpamui
3aC00M Ul IJIaHYBaHHS Ta KOHTPOIIO IPOEKTIB. BripoBaIikeHHS MozemoBaHHS Ta
YNIPABIIHCBKHUX pimteHs B IT npoexTy Ha mpakTuii.

Pexomenoosani oxncepena: 7, 8, 14, 1 6, 19

Poznin 2. CTPYKTYPA EK3AMEHALIMHOI'O BLIETY TA KPUTEPII
OLIHIOBAHHS

Ex3amenaniltauii 6iner ckinagaeThest 3 1BOX YaCTHH — TEOPETHYHOI Ta NPaKTHYHO].

Teopetnuna yacTHHa sBNsE€ COGOK KOMIIEKCHE TECTOBE BUIIPOOYBaHHSI, sKe
BKIOYae B cede 50 TeCTOBUX MUTaHb 3 yCiX TeM Iporpamu.

Y nmpakTHyHii uacTHHI mepenGaueno PO3B’S3aHHSA aHAIITHYHOI 3amayi 3
BUKOPHCTAaHHAM IHCTPYMEHTaJBHOIO 3aco0y aHalizy Ta 00pobkM maHUX Ha BHOIp
abitypienta (MoBa mporpamyBanHs Python, R, C# Tomo a60o aHamiTHuHA nnardopma
Power BI, Tableau, Weka Tommo). 3aBnanss BKIIOYaE TaKi CKJIaJIOBI:




1)
2)

3)

4)
5)

6)
7)

8)

9)

IMIIOPTYBaTH JlaTaceT, BKa3aHHi B YMOBI 3aBAaHHS, i3 30BHIIIHBOIO JIOKAJIBHOTO
mxepena abo BeO-CTOPIHKH;

3AIACHUTH OILIHKY SIKOCTI JJaHKX Ta 3a IOTPeOH IPOBECTH Mepea00podKy TaHuX
(ycyHeHHs OyOat0BaHb, MPOTHPIY, MPONMYLIEHHUX Ta aHOMAJbHUX 3HAYEHb ),
MepeBIpUTH KOPEKTHICTh THIIB TOJIB JaraceTy Ta 3a IMOTpeOu 3MiHCHUTH
TpaHcopMalilo JaHUuX Y BIAMOBIAHOCTI JO BHMOI IHCTPYMEHTAJIBHOTO
CepeIOBHINA;

PO3LIMPUTH JaTaceT IMIIAXOM JOJaBaHHS OOYHMCIIOBAIBHHX IIOJIB Y
BIJIMIOBITHOCTI JIO TIOCTABJIEHOIO 3aBIaHHs;

CTBOPHMTH Bi3yallbHI €JIEMEHTH, 5IKi HaWKpaIlkM YHHOM BiJITBOPIOIOTE rpadiuHy
3aJIeXKHICTh MK (paKTOpaMy Habopy JaHMX 3T1JIHO 3 YMOBOIO 3aBIaHHS;
00’eqHaTH CTBOPEHI Bi3yaui3alii y CUCTeMy IHTepaKTHBHHMX AAIIO0pPIiB;
BUKOHATH DPO3paxyHOK MPOTHO3HHX 3Ha4eHb HAOOpy MaHUX Ta MPOBECTH iX
BI3yaJbHUM aHai3 Y BIAMOBIIHOCTI JIO PIBHS 3HAYYIIOCTI TPOTHO3Y;

3MIMCHUTH €KCIIOPT Pe3yJIbTaTIB aHali3y (PO3IMIMPEHOro 1aTaceTy Ta 1ambdopiB)
110 30BHINTHBOTO JDKepesta ado myOJtikaIlito pe3ybTaTiB aHAIITUYHOTO 3BITY Ha
BiIKpUTOMY BeO-pecypci;

chopMylFOBaTH BHUCHOBKH Ta TMPOMO3UIII 3a pe3yJibTaTaMH IPOBEIEHOI0
aHaizy.

Koxna dacTuHa OineTy oliHIOETheA MakcumanbHO B 100 Oani, MakcuMaibHa

cyMapHa KijbKicTh 6amiB — 200 6anis.

Kpurepii oliHIOBAHHS

VY TeopeTHuHIM YacTHHI eK3aMeHalliHOro OlleTy KO)KHa BipHa BIJIOBIAbL Ha

TEeCTOBE IMTAHHS OLIIHIETHCH B 2 Oalu.

3aBIaHHsA NMPAKTHYHOI YACTHHH OLIHIOEThCS 3a IKanoro Bix 0 mo 100 Gani

3aJIe)KHO Bifl TIOBHOTH, IPABHIIBHOCTI Ta 0OTPYHTOBAHOCTI PO3B’sI3aHHSA y PO3pi3l TaKKUX
KpHUTepIiB:

I(pumepiﬁ MuakcumansHa
KinbKicmob danie

31aTHICTh Oy IyBaTH Ta peajli30ByBaTH aJIFOPUTM MOLIYKY Ta IMIIOPTY 10
JTAHUX JIO CUCTeMU 00pOOKHU
BMiHHs IpOBOIHUTH Iepeo0poOKyY Ta TpaHC(OpMAIlifo JaHHX 20
3/1aTHICTh MPOBOIUTHU MOMEpPEHIN aHalli3 HassBHUX JaHUX, BU3HAYATH
Ta peani3oByBaTM HEOOXiJHI JOJATKOBI METPUKH JUIS HOro 20
PO3IIUPEHHS
3naTHicTh [0 Bi3yamizamii pe3yJbTaTiB aHallizy, PpoO3poOKH Ta 30
nyOJTiKalii aHaJliTHYHOTO 3BITY
CucreMHiCTh, MOCTiJOBHICTE Ta OOIPYHTOBaHICTh BHCHOBKIB 1 20
MPOMO3HUIIiH, 3pO0JICHUX 32 pe3yJbTaTaMH aHali3y

Ocobu, axi orpumanu Menuie 100 GaniB Ha BCTYITHOMY ICIHTI 31 CIeLiadbHOCTI

y4acTi y KOHKypCHOMY BigOopi He OepyTs.
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