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[Tonicekuii HaUiOHANLHUI YHIBEpCUTET

1. Onuc HAaBYAJIBLHOT AMCUHUILIIHH

. ; : XapakTepHuCTHKa
HaiimenyBaHHs [asty3b 3HaHb, CHELIANBHICTS, . ;
: . ; HABYAILHOI AUCIUILTIHH
MOKa3HUKIB OCBITHIH CTyIIiHb
nenna popma | 3aouna hopma
3arajibHa KiJIbKICTh ["anmy3b 3HaHB
KpeauTiB — 4,0 D bisnec, ajaMiHICTpyBaHHS 000B’s13KOBa
Ta MpaBo
lomun —120 Pik miarotoBku:
1-it | -
3MICTOBMX MOJIYJIIB — 2 i i
1y CrenianbHICTh Cemectp
D3 MenemxmenT
1-# | -
Jlexuii
12 | .
[TpakTH4HI
JlaboparopHi
PiBeHb BH1II0T OCBITH: 28 : | -
Tpemiit (ocgimmbo-naykogui) Camocriiina pobora
80 | -
[H MBI IyaIbHI 3aBAAHHS:
Bu koHTpomo:
3aJliK

2. MeTa Ta 3aBJaHHS HABYAJbHOI JHCHHILJIIHH

MeTol0 HABYAIBHOI IUCUMIUIHKM € (opMyBaHHS KOMIIETEHTHOCTEH 11010
BHBUYEHHS METO/IIB JOCIIXKEHHs Ta CUCTEMHOr0 aHamni3zy o0’eKTiB pi3HOI MPUPOAM Ha
3arajbHii MEeTOJOJIOTIYHIM OCHOBI Teopii cucteM, HaOYTTS BMIHHS KOPUCTYBATHCS
OCHOBHMMH METOJAMU MOJIEIOBAHHS CKJIaIHUX eKOHOMIYHUX cucTeM. OBOJIOAIHHS
HABMYKAMH CHCTEMHOro aHaji3y 00’€KTiB, NPOLECIB Ta SBUIL 3HAYHO IiJBHIILYE
LiHHICTh Ta HAYKOBY 3HAYYIIICTh pe3yJbTaTiB JOCIIUKEHHs aclipaHTiB.

3aBaaHHsA [UCLMIUIIHM € 1) 3aCBOEHHS TEOPETHYHHUX OCHOB CHCTEMHOIO
aHaji3y Ta CMCTEMHOrO MiAXOXy B HAYKOBMX MOCHTIUKEHHAX (BHBYEHHS IMOHSTTS
CUCTeMH, 11 BJIACTUBOCTEH, CTPYKTypH, LUiled Ta B3aeMOJIl 13 30BHILLHIM
cepelloBHIIEM); 2) O3HAHOMIEHHA 3 METOJOJIOTIAMH MOJIEIIOBAHHS CKJIAQAHUX
cucteMm, 3okpema SADT, IDEFO, IDEF3 ta DFD; 3) ¢dopmyBaHHS NpakTH4HHUX
HAaBMYOK 3aCTOCYBAHHS METOJIB CHCTEMHOrO aHaji3y Ajs CTPYKTYpH3allli HayKOBHX
rmpoGiieM, aHali3y ajibTepHATHB | NPUHHSTTS pillleHb; 4) 3aCBOEHHSA METOIOJIOTI
perpeciifHoro amanizy Ta (OpMyBaHHS HABUYOK I100YJIOBH, OLIHIOBaHHS i
iHTeprperalii perpecifiHux Mozelel y HayKOBHUX MJOCHIUKEHHSX; 5) CTBOPEHHS
MPaKTHYHMX HABUYOK pOGOTH 3 JaHWMH Ta NPOBEJEHHS CTATUCTHYHOIO aHalli3y B
cepenopunii R Ta RStudio, BKIOYHO 3 MiArOTOBKOIO JaHWX 1 Bisyanizallero
pe3yJiIbTaTIB.
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TNonicekuii HauioHanbHU yHiREpCHTET

[Iporiec BHBYEHHS MIUCHUIUIIHM CHPSMOBaHUH Ha (OPMYBaHHS €JIEMEHTIB
TaKUX KOMIIETEHTHOCTEH:
a) 3araJbHUX:
3K2. 3naTHicTh [0 MOLIYKY, 06po6IieHHs Ta aHamizy iHpopmalii 3 pi3HUX JuKepell.
0) creniajbHUX:
CK02.31aTHicTh yCHO 1 IHCBMOBO IIpe3eHTyBaTH Ta OOrOBOPIOBAaTH pe3yJbTaTH
HAaYKOBHUX JI0CJIiJKEHb Ta/ab0 iHHOBALIHHUX pOo3pOOOK YKPATHCBKOIO Ta aHIJIIACHEKOI0
MOBAMH, OIpPalbOBYBATH HAYKOBY JITEPaTypy 3 YIpPaBIiHHA Ta aJMiHICTpYBaHHS Ta
e()eKTHBHO BUKOPUCTOBYBATH HOBY iH(OPMAIIIIO 3 PI3HUX JKEpEL.
CKO05. 3n1aTHicTh 10 po3po0KK TEXHOJIOrTH 00IpyHTYBaHHS yIPaBIIHChKUX PIllIEHb B
MEHEDKMEHT]I 3 BUKOPHMCTAHHAM CY4acHOTO IHCTPYMEHTapilo IUTYYHOIO IHTENEKTY,
iHHOBAIi HHUX MeToAIB GOpPMYyBaHHS IM3aiHy KOMYHIKaTHBHOTO MPOMLIIO.
CKO06. 3maTHicTh 10 oprasisallii BECOKOIHTENEKTYaIBHIX MeXaHI3MiB KOMYyHIKallil,
pO3pOOKM  ClIeliadi30BaHUX KOHTEHTIB, BHKOPHCTaHHS KPEaTHBHUX pIlIEHb B
opraHizauiiHii B3aeMoll.

[Tporpamui pesyiabratd HagyaHHs (ITPH):
PHO!. 3acTocoByBaTu cy4acHi iIHCTPYMEHTH 1 TEXHOJOTII MouyKy, o0pobieHHs Ta
ananizy iHdopMmanii, 30kpeMa, CTATUCTHYHI METOAM aHajli3y JaHMX BEJIHMKOro 00CsAry
Ta/abo cKnagHol CTPYKTYpH, creliaiizoani 6a3u 1aHUX Ta iHGOpMaIiiHI CHCTEMH.
PHO3. Po3pobnsaTu Ta JOC/iKYBAaTH KOHLENTYalbHi, MaTeMaTHuHi i KOMIT'FOTepHI
MOJIeJIi TpoIeciB i crcTeM, e(pEeKTUBHO BUKOPUCTOBYBATH IX JUJIsi OTPMMAHHS HOBHX
3HaHb Ta/ab0 CTBOpPEHHs IHHOBAIIMHUX TPOAYKTIB y Tally3l MEHEIKMEHTY Ta
JOTHYHHUX MDKIMCLUHMIUTIHAPHUX HANPAMaXx.
PHO06. IInanysaTy i BAKOHYBATH HAYKOBI 1 MPHKJIAAHI JOCIIKEHHS 3 MEHEKMEHTY
Ta JOTMYHMX MDKIUCHHUIUTIHADHUX HANpsMIB 3 BUKOPMCTaHHAM Cy4YacHHUX
iHCTPYMEHTIB, KpUTUYHO aHaJi3yBaTH pe3yIbTaTH BIACHUX JOCIIDKEHb | pe3ybTaTh
{HIIMX JOCHIJHHUKIB y KOHTEKCTI YChOIO KOMIUIEKCY CYYacHHX 3HaHb IIOJA0
JOCHipKyBaHOi MpoBieMHu; CKIaaaTH Mpoo3ulil moao (iHaHCyBaHHS MOCIIIKEHb
Ta/abo MPOEKTIB.
PH09. 3acTocoBYBaTH CydacHi iHCTpyMeHTH L¥(poBi3allii B yIpaBiliHHI COLIATBHO-
eKOHOMIYHHMH CUCTeMaMH, GOpMyBaTH KOMYHIKATHBHE CepefloBHILEe MPO(eCciHHOro
MeHePKMEHTY, pO3pobsaTH IHHOBaLilHI MexaHi3MM e]eKTHBHOI OpraHisauiiHol
B32€EMOII.

V pe3yibTaTi BMBYEHHS HABYAIBHOI MUCLMIUIIHM 37100yBad BHIILOI OCBITH
MOBUHEH

3Hamu: TEOPETUYHI 3aca/id CUCTEMHOIO aHalli3y Ta MOJEJIOBAHHS CKIIaJHHX
CHCTEM Yy HAyKOBMX JOCJIUKEHHsSX, OCHOBHI Iigxoau [0 ¢opmanisauii Ta
CTPYKTYpH3alii HAayKOBMX [poOieM, NpPHHIMIN MOOY/IOBM MaTeMaTHYHUX |
CTATMCTHUHMUX MOJENel, METOJO0JIOTII0 perpeciiHoro aHamizy, 0a30Bi MOMKIMBOCTI
Cy4acHHX IH(GOPMALIHHUX TEXHOJOTiHd 1 NPOrpaMHHX CEePEOBUI CTATHCTUIHOIO
aHami3y JaHHX 3 ypaxyBaHHSM BMMOI HayKOBOI KOPEKTHOCTi Ta BiJTBOPHOBAHOCTI
pe3yJbTaTiB;

emimu: (GOPMyYJIOBATH HAyKOBI MpoOJieMH 3 TO3MLIH CHCTEMHOrO IMiIXOMy,
3ICHIOBATH TOIIYK, BiAOIp | KpUTHUYHY OLIHKY HayKOBHUX Ta CTATUCTHYHHX JaHHUX 3
BIIKDMTHX 1 CrielianizoBaHux JuKepel, Oy/lyBaTH KOHLENTyallbHl, CTPYKTYpHI Ta
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[TonicbkHii HallioHANBHHIH YHIBEPCHTET

CTATUCTHYHI MOJIEJ JOCIIDKyBaHUX 00’ €KTIB, BAKOHYBATHU aHalli3 1 00poOKy JaHuX
y cepenoBuii  RStudio, iHTepnperyBaTH  pe3yibTaTH  MOJEIIOBAHHA  Ta
00IpYHTOBYBaTH HAayKOBI BUCHOBKH.

3. 3MicT HABYAJILHOT JHCLHHILJIIHHU

3microBuii moayab 1 (3M1). MeToaoJiorisi aHaJi3y JaHHUX

Tema 1 (T1). IToustrs Ta BractuBocTi cucteMu. CUCTEeMHMH aHami3
TToHsTTS cHcTeMH Ta T eIeMEHTIB, CTPYKTYpa 1 B3a€MO3B’SI3KH, BIACTUBOCTI Ta THUIIH
CHCTEM, MeXI CHCTeMH 1 30BHIIIHE CepesloBHINE, LIl Ta (QYHKLII CHCTEM, POJb
CHCTEMHOTO aHalli3y B HAYKOBUX JOCIHIKEHHSAX

Tema 2 (T2). Metoonoris moaentoBadus SADT
[TousTTs MeTomoJoril Ta 1i uini, ocHoBHI koHueniil SADT, eranu cTBopeHHS Mozl
SADT, cemantuka, eranu crBopennsi IDEFO-monene#t, nopisusuusa IDEF0, IDEF3
ta DFD, merononoris IDEF3, DFD-moneni

Tema 3 (T3). MeToau CUCTEMHOI0 aHallizy
Knacudikaiiss METO/IiB CUCTEMHOTO aHalidy, AKICHI Ta KIJIbKICHI MiJXOJH, METOIH
CTPYKTypH3allii poGJieM, aHaii3 3B s3KIB 1 B3a€MOJiH, OLIHIOBAaHHS aJbTEPHATHB I
pillleHb, BUKOPUCTAHHS CHCTEMHHX METOMAIB Yy MDKIMCIMIUIIHAPHUX JOCIIUKEHHAX,
METOJIM MOJICJIFOBaHHS

Tema 4 (T4). MeTtojio510ris perpeciiiHoro aHamuizy
[TousTTss perpeciiiHoi Mojesi, reHepajbHa Ta BHOIpKOBa CYKYIHOCTI, THIIH
perpeciiiHux 3ajexHOCTeH, MPUIYIIEHHs Ta OOMEXKEeHHs perpeciiiHoro amamisy,
OLHIOBaHHs IapaMeTPiB MoJeNIel, NepeBipKka CTATHCTUYHHX TiloTes3, IHTeprpeTallis
pe3ynbTaTiB Y HAyKOBHX JOCIIIKEHHAX

3microBuii Moayab 2 (3M2). MoaemoBanus B R

Tema 5 (T5). OcuoBu pobotu B cepentosuuli RStudio
Apxirektypa cepenoBuiia R ta RStudio, 6a30Bi Tunu nanux i 00’€KTH, IMIOPT i
MiIrOTOBKa [JaHMX, OCHOBHI omepauil 3 [JaHUMH, Bi3yali3allis pe3yJbTarTis,
oprasizallisi BLATBOPIOBAHOT'O JOC/IKEHHS

Tema 6 (T6). Perpeciiinuii anaini3z B cepeposuili RStudio
[To6ynoBa perpeciiinnx Mogenei y R, oOIiHIOBaHHA NapaMeTpiB 1 JiarHOCTHKa
Mojeleli, NepeBipka NpHUITyIeHs perpecii, aHami3 3aJMIIKIB, IHTEepIpeTalis
pe3yJbTaTiB, IPEICTaBIeHHS Ta Bi3yalli3allis pe3y/bTaTiB aHali3y

4. CTpykTypa HaBYAIbLHOI AHCUHHIIIHH

CtpyKTypa Kypey KinpkicTh roaux
Ycroro y TOMY YHCIIi
nekuii | mpakT. | 1ab | cam.p.
1 2 3 4 5 6
3micToBuit Moysb 1. MeTomornorist aHanizy JaHHX

Tema 1. ITousitrs Ta BiacTuBOCTI cucreMu. CHCTeMHHH 10 2 - 8
anais
Tema 2. Metonoiorisa moaentoands SADT 20 2 8 10
Tema 3. MeToau CHCTEMHOIO aHaJli3y 18 2 2 14
Tema 4. MeTooJ10rist perpeciiHoro aHaizy 26 2 8 16
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[MonicekHii HALOHANLHUI YHIBEPCHTET

Pasom 3a 3micTOBHHM MoayJiem 1 | 4 | 8 | \ 18 I 48
3MicToBHI MOJTy/b 2. MozienoBanHs B R

Tema 5. Ocnosu pobotu B cepejiopui RStudio 18 % 6 10

Tema 6. Perpeciiinuit anani3 B cepenoui RStudio 28 2 4 22

Pa3zom 3a 3MiCTOBHHM MojyJieM 2 46 4 10 32

Yenoro roauH 120 12 28 80

5. Temu npakTHYHUX/J1a00PaTOPHHUX 3aHATH

= B KinpKicTh roauH
&= Hazsa Temu JIleHHA | 3204HA
~| K dopma | popma
3micToBuil MoayIb 1. MeTosi010Tisl aHali3y JaHuX
1 | T2 | [obynora dpynxuionansaoi mojeni IDEF0 06’ exTa 1ociiKeHHS 4
2 | T2 | INobynosa PFDD-mozeni cucremu 2
3 | T2 | Ilobynora OSTN-mozneni cucreMu 2
4 | T3 MeToaMKa OLIHIOBAHHS MPOIeciB (PYHKIIOHYBAHHSA CKIaTHUX 5
CHCTEM
R ,'Hocninﬁcem_m Ta 00po0OKa CTAaTUCTUYHHUX JAHUX 3a JI0TMOMOTOI0 4
incrpymentiB MS Excel Ta
6 | T4 PerpeciﬁHe.Monemonauﬂﬂ rnpoieciB QyHKI[IOHYBaHHS CHCTEMH B )
cepenoui MS Excel
7 | T4 Per‘peciﬁﬂe.MO}Ieﬂ}OBaHHH npoleciB pyHKIIOHYBaHHs CHCTEMH B 5
cepesiouii SPSS
3micToBui MOayb 2. Mozemopanus B R
8 | T5 | Ilouatok pobotu B R 2
T5 | Excriopr nanux. ®GopmyBaHHs MacHBy JaHHX, YACOBUX PSAIIB p
10 | T5 | JMeckpuntupna cratuctika B R. [lomyk Ta ayT/atiepis 2
T6 | Jliniiina perpecis 2
12 | Té CTBOpeleﬂ Ta J0CHiDKeHHs 0aratoakTOPHUX perpeciinux 5
Mojenei
Bceworo: 28
6. CamocTiiina podora
= o Ha3zga TeMH Ta BUAH 3aBJlaHb o
=| = KinpKicThb
S [3 TOOUH
[TonsTTs Ta BjIacTUBOCTI cucTeMu. CUCTeMHHI aHami3 8
TTopiBHAHHS CMCTEMHOIO Ta PeIYKIIOHICTCHKOTO MIAXOMIB Y dbopMyBaHHI
HAyKOBOT TiMOTe3H. AHali3 CHCTEMHHX PHM3MKIB 1 HEBH3HAYCHOCTEH Y
1 | T1|cknaguux o06’extax mocnijukenus. [loOynoBa KOHLENTYalbHOI KapTH
JOCTTiKYBAHOTO MPOLIECY 3 BH/IICHHSM KIIOUOBUX 3MIHHHX Ta 3BOPOTHHX
3p’a3kip. OuiHKa BIUIMBY CTPYKTYpM CHCTeMH Ha 1 cTifikicTs i
aJIalI TUBHICTb.
Metononoris moaemoBanus SADT 10
[lopiBHsiHHS  (YHKI[IOHAIEHOTO, [IPOIECHOTO Ta areHT-OpPIEHTOBAHOIO
2 | T2 | nigxoziB 1o MomemoBaHHs. AHaIi3 MOXKIIMBOCTEH 3aCTOCYBaHHs CHCTEMHOL
nuHamike  (System Dynamics) y OCHIKEHHI CKJIaJHHX IPOLECIB.
[ToGynoBa npuumuHo-HaciiakoBol miarpamu (Causal Loop Diagram) s
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[MoJsickKuii HALIOHAMLHHUI YHIBEPCHTET

OOrpyHTYBaHHS  JOCHiAHMIBKOT  rinoresu.  OmiHka  JOHIIBHOCTI
BUKOPHUCTaHHS MEPEKEBOrO aHalily Ui BHBUCHHS B3aEMOJIH MiK
eJIeMEHTaMH CHCTEMH.

MeTo/iM CHCTEMHOT0 aHami3y 14
3acToCcyBaHHs KJIACTEPHOrO aHaii3y JUIS BHABJIECHHS OJIHOPIAHHX TIpyIl
00’exTiB gocnimkenns. [TopiBHsSHHS i€papXiuyHOl KJIacTepHu3allii Ta METOMIY
3 | T3 | k-means. Buxopucranus wMetoxy rosoBHHX kommoHeHT (PCA) juis
3MEHILIEHHA PO3MIPHOCTI JaHuX. AHami3 cTablIbHOCTI KIacTepPHHX pilIeHb
Ta iHTeprpeTalis OTpUMaHuX pe3ynpTaTiB.  OIiHKa MOXIMBOCTEH
6araToBUMIpHOIO CTATHCTHYHOTO aHATI3Y Y BIACHOMY JIOCIIJKEHHI.

MeTo/10J10Tisl perpeciiHoro aHaiizy 16
[ToBynoBa Mozenel 3 JArOBAHUMH 3MIHHHMH Ta B3aeMOjii€lo (hakTopis.
Topisuanns anbTepHATHBHUX crenudikauiii Mozxeni 3a indopmauifinnmu
4 | T4 | xputepiamu (AIC, BIC). Ananis BrimBy MyJIbTHKOJIIHEAPHOCTI Ta crocodiB
ii nomonanua. Ouinka pobacTHOCTI pe3y/lbTaTiB 13 BHKOPHCTaHHAM
albTePHATHUBHUX  CTAHJ@PTHUX IMOXHOOK. IHTepnperailis TpaHHYHHX
e(eKTIB 1 eTJaCTHUHOCTEH.

OcuoBu poboTu B cepenopuii RStudio 10
Po3pofka anropuTMy IMiATOTOBKH JIAHHX [0 aHalidy 3 ypaxyBaHHAM
MpOMyLIEHHX 3HaueHb Ta ayTiaifepiB. [TOpIBHAHHA METOMIB OYMILEHHH
5 | TS | manux i owiHka iX BIUIMBY Ha pe3yJbTaTH MojeiopaHHs. Opranisanis
BIJITBOPIOBAHOTO  JOCII/UKEHHsT i3  BUKODMCTAaHHSM  CKPHMITIB  Ta
KOMeHTyBaHHs Kojy. [loOymoBa GaratoBuMipHHX Bisyamizauid (heatmap,
scatter matrix, dendrogram) juist npencTaBiIeHHs pe3yJbTaTiB.

Perpeciitnuii anasi3 B cepeyiosuii RStudio 22
[To6ynoBa nanensuux moxeneii (pooled, fixed effects, random effects) ta
norika ix BubOopy. Ilposemennst tectie Jjuis BubGopy mix FE ta RE
mojiensMu. IloByoBa JMHAMIUHMX MaHeIBHUX MOJENEH i3 J1aroBaHoo
3QJI)KHOIO  3MIHHOIO. AHali3 4YacoBMX PpSJUB: TPEHJ, CE30HHICTB,
cranionapuicts. IlopiBHAHHS perpeciiHux Mojenedf i3  MeTogamu
MAaIIMHHOTO HaBuaHHs (JaecpeBa pimens, random forest) juis 3amau
IIPOrHO3YBaHHSI.

7. MeToau HABYAHHS

VY mpoleci BHKIaJaHHS AUCLMIUIIHM 3aCTOCOBYIOTBCSI METOIM HaBYaHHS,
opieHTOBaHi ~Ha  (OpPMyBaHHs  JOCHIJHHMILKOI ~ aBTOHOMIi,  3J@THOCTI MO
MeTO/10J10TrIYHOro BUbopy Ta HayKoBol pedeKcii.

JlocaiIHUIBKO-CEMIHAPCEKUN MeToJ — Tiepejidadae OOrOBOPEHHS Cy4acHUX
HAyKOBUX NyOJiKallilf, aHali3 MeTOJOJOri4HOro Au3aiHy MOCHIDKEHb, KPUTHYHY
OLiHKY 06paHUX Mojieliel Ta crocobiB iHTepnperanii pe3yabTaris.

MeTo METOIONOTIYHOrO MTOPiBHAHHS — 3/100yBayi aHaNi3yIOTh aJlbTepPHATHBHI
MiZXOMM 10 MOJENIoBaHHS (perpeciiini, naHeinbHi, KiIacTepHi, (pakTOpHI, METOIH
MAIIMHHOTO HABYaHHS), OOIPYHTOBYIOTH BHOIp ONTHUMAabHOI crenugikamii s
BJIACHOTO J0CJIi/DKEHHS Ta apryMEHTYIOTh BIIMOBY BiJl IHIIMX ITiIXOIB.

MojenoBaHHs Ha OCHOBI BIAacHMX J@HUX — MoOyJoBa Ta ampobalis
eKOHOMETPHYHHUX, MaHEeJIbHUX 1 0araTOBUMIpDHMX MojeNell Ha eMIIpUIHOMY
maTepiani JucepTaliffHOrO0 MOCHI/UKeHHS 3 IONAlbLIOK  AIarHOCTHUKOIO  Ta
I1epeBipKOI0 POOACTHOCTI pe3yIbTaTiB.
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[TonicbkMii HALIOHANBHUIA YHIBEPCHTET

HaykoBa ampobaliisi pe3yJbTaTiB — NpeCTaBIeHHs NMPOMDKHHUX pe3yJbTaTiB
MOJEIIOBAaHHS Yy QopMmaTi HayKoBOI JIOMOBIAl 3 MOAAJBIIMM OOIOBOPEHHAM
00MekKeHb MOJIeN, NEPEBIPKOIO MPUMYIIEHB 1| KOPEKTHOCTI CTATHCTHYHUX BHCHOBKIB.

Meron BigrBoproBanoro jgociimkenns (Reproducible Research) — oprauizanis
AHAJITUYHOrO MPOLIECY Y BHIJISI CTPYKTYPOBaHMX CKPHITIB, JOKYMEHTYBaHHs
KOy, 3a0e3MeueHHsI IPO30POCTi Ta NepeBipIOBaHOCTI PE3yJIbTATIB.

AHaniTU4HA pelleH3is — B3aeMHe pelleH3yBaHHS [00yJOBaHUX MOJEJeH 13
doxycom Ha JoriKy crenudikamii, CTATUCTHYHY KOPEKTHICTh, iHTEpIpeTamiio
Koe(ilieHTIB Ta a/IeKBaTHICTh BUCHOBKIB.

[HaMBigyanbHI  KOHCyNbTalidiHi cecii — chopsMoBaHi Ha TnoriaubieHe
0OroBOPEHHsI METOIOJOTTYHUX PIllIeHb Y MEXKaX BJIaCHOT HayKOBOI pPOOOTH.

8. ®opMH KOHTPOJIIO | METOAH OLIHIOBAHHSA

OCHOBHMMH BHIaMU KOHTPOJIIO pe3y/IbTaTiB HaBYaHHA MiJ 4ac BUBYEHHS
JUCLUIUIIHU €: TOTOYHHM, TepIOIMYHUHN 1 M1ICYMKOBUH.

[Ticast BHMBYEHHsS KypCy 3acTOCOBYETBCS ITIJICYMKOBHH KOHTpO/b y (hopmi
saniky. IliICyMKOBa OIliHKA BHM3HAYAe€ThCs SK CEepeJHE apu(pMeTHYHE 3HAYEHHS
OLIHIOBAaHHS 3HAHb I BMiHb 300yBava BUIIOT OCBITH 3a INOTOYHUH Ta MiJACYMKOBHH
KOHTPOJIb 3a S5-0aJbHOK CHUCTEMOK 3 HAaCTyNHMM mepeBe/ieHHAM B 100-Ganbmy
LIUTIIXOM MHOYKEHHS CepeHBOr0o 3HaUeHHs Ha KoedilieHT nepesejienns 20. 3n00yBay
BUILO] OCBITH OJIEPIKYE IiJICYMKOBY OLIHKY 3a 3aJiKOBY HaBYalbHy JMCUHMIUIHY,
AKIIO 3@ Pe3yJIbTaTaMH [OTOYHOIO KOHTPOJO BiH Habpas 60 i1 Ginbiie bamis. SKiio
3a pe3yJbTaTaMK MOTOYHOrO0 KOHTPOIIO 3/100yBau BHLIOI OCBITM HaOpaB meHule 60
GasiB, BiH MOBUHEH BUKOHATH 3aJ1iKOBE 3aBJIaHHS 1 3 ypaxyBaHHsIM Horo pesybTariB
oJlep’KaTH BIAMOBIAHY KUIBKICTH 3allikoBuX OaniB i3 JACLMIUTIHKA. Ko 3a
pesyNnbTaTaMK [OTOYHOIO KOHTPOIIO 37100yBay BHIOI OCBiTH Habpas 60 i Oiiblie
OaniB, MpoTe Xode MOJINIIKTH CBilf MiJACYMKOBHH pe3ylbTaT, BiH TaKOX MOXe
BMKOHATH 3aJliKOBE 3aBJaHHs 1 3 ypaxyBaHHSIM HOTO pe3yJbTaTiB IIJBUIIUTH CBOIO
MiICYMKOBY OIIIHKY 3 JUCIMIUIIHH.

Po3nojin 6aJiB, iki 0OTpUMYIOTH 3100yBayi BHIIOT OCBITH

3MiCTOBHMIT MOAYJIb | [ 3MicTOBHMI MOYNb 2 3anik | Cepeans ouinka | Ilincymkora
JlaGopaTopHi poboTn 3a ceMecTp OLliHKa
T2 | T2 | T2 | T3 | T4 | T4 | T4 | TS| TS| TS5 [T6 | T6 (1+2+...+15) /15 | 5x20=100
S 5 5 5 51555551575 5 S-banbHa LKana 100 6anis
KoHrponbha poboTa 3a KonTtponsHa pobora3a3M 2 -5
3M1-5

Il kana ouinoBanus: HauionaasHa ta ECTS

Cyma 0aniB 3a BCl BUAH HaBYAJIbHOL OrmiHka 3a Hal[lOHAJIBHOIO MIKAJIO0
JUSUTBHOCTI
90-100 BigminHO
75-89 Jobpe
60-74 3a10BUILHO
meHuie 60 HeszanoBisibHO
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Or1iHIOBaHHS BUKOHAHUX TMPAKTHYHMX 3aBllaHb 3/IHCHIOETHCS 33 TaKUMH
KPUTEPISIMU:

5 6amiB — 37M00yBaY JAEMOHCTPYE CHCTEMHE Ta KpPUTHYHE PO3YMIHHA
METOJIOJIOTIT JOCIIDKEHHS, OOIpYHTOBAaHO o00Mpae MeToAM aHami3y (perpeciiiHi,
KjacTepHi, 0araToBHMIpHI TOIIO), apryMeHTye creludikaiiio Mojell, KOPeKTHO
repeBips€ CTATUCTUYHI NPUIYIIEHHsI Ta IHTEpIpeTye pe3yJbTaTH; aHali3 MICTUTh
elIeMEHTH HAayKOBOI HOBHM3HM abo ajganTaiii METOJMKH JI0 BIACHOTO JOCIHIIKEHHS;
KOJI CTPYKTYpPOBaHHH, BIJTBOPIOBAHUH, JIOIiYHO MPOKOMEHTOBAaHMH; BHCHOBKH €
apryMEeHTOBaHMMH Ta METO/JO0JIOTIYHO KOPEeKTHUMHM; BHkopucTanHs LI mae
JIONIOMDKHUN XapakTep 1 He IMiJIMIHs€ aHaliTHYHY poOoTy 3100yBaya.

4 Ganmu — 3100yBay MpPaBHJIBHO 3aCTOCOBYE BIJIOBIHI METOAM aHali3y Ta
3arajloM KOPEKTHO IHTepHpeTye pe3ylbTaTH, OJHAK apryMeHTallis BHOOpy Mojeli
ab0 TepeBipKa TpPUIIYLIEHb € HENOBHOK; MOXJIMBI OKpeMi MEeTOJ0JIOrIuHI
HETOYHOCTI, II0 HEe BIUIMBAIOTh KPHUTHYHO Ha BHCHOBKW; KOJ 1 pe3ylbTaTH €
BIJITBOPIOBAHWMM; PiBEHb CAMOCTIHHOCTI JOCTATHIMN.

3 Gamu — 3700yBay YacTKOBO BOJIOJIE€ METOJOJIOTIEID aHalli3y; MOIEINb
nodymoBana (GpopMaibHO 0€3 J0CTaTHROrO OOTPYHTYBaHHs creludiKallil; nepesipka
CTAaTMCTUYHHMX TPUIYIIEHb MPOBEIeHa IOBEpPX0BO abo BUOIPKOBO; IHTEpIIpeTallis
pe3yJIbTATiB € OIMKCOBOI, Oe3 IIIMOOKOro aHalli3y; CIOCTepPIracThesl 3aj1eKHICTh Bijl
FOTOBHMX QJIFOPUTMIB 200 1IaOJOHHUX PILLEHb.

2 Gaiu — 3aBJlaHHS BUKOHAHO ()parMeHTapHO; BIJICYTHE YiTKE OOIPYyHTYBaHHS
BUOOPY METOMIB; JOMYIIEHO CYTTEBI MOMHIKH Yy T00ynoBI Mojened abo
iHTepnpeTanii Koe]ilieHTIB; BIACYTHS TMepeBipKa CTATUCTUYHUX MPHUIIYIIEHD,
aHaJIiITHYHA CAMOCTIHHICTH MiHIMaJbHA.

1 Gan — 3100yBay meMOHCTpPY€e (pparMeHTapHI 3HAHHS; MOJeNb 100y oBaHa
HEKOPEKTHO a0 MeXaHI4HO; BiJICYTHE PO3YMIHHS JIOTIKM METOJOJIOrI; pe3ylbTaT
He IHTeprnpeToBaHi a0 IHTepIIpeTOBaHI IOMHUIIKOBO.

0 6aniB — 3aBJaHHsA He BMUKOHAHO ab0 BHKOHAHO 3 IOBHHMM HepO3yMiHHAM
3MICTY; BIICYTHI O3HaKH CaMOCTIHHOT HayKOBOI pOOOTH.

[Tix uyac owLiHIOBaHHS 3HAHbL 1 BMiHb 3700yBa4diB MOXYTb OyTH BpaxoBaHi
pe3yJibTaTh HaBYaHHs, OTpUMaHi y HedopmanbHii ocsiTi. Jng nporo, 3100yBa4
OCBITH, 1110 Ma€ MiATBEPKEHHs PO pe3yJbTaTH HaBYaHHs y HeopMasbHii OCBITI
(ceptudikar, TUIIOM YH IHIIMH JOKYMEHT), 3BePTA€ThCA 13 MHMChMOBOIO 3asBOI0 B
nexanar (axkyjbTeTy 1 CKIafae [MMiICyMKOBHII KOHTPONIb NpeaMeTHil KoMmicii.
HasiBHicTh NMIATBEPKYIOYMX JIOKYMEHTIB € IIJICTABOKO JUIS 3apaxyBaHHs OKpeMol
TEMU JIEKILIHHOrO YK [PAKTHYHOTO 3aHSTTS, 3MICTOBHOIO MOJYJs YU BCHOTO
HABYAJILHOIO MaTepiany JAUCLHUIUIIHK 38 YMOBH, 1[0 IIporpaMa HeopManbHOI OCBITH
Bi/inoBiiae po0OoUiii mporpami AUCHUILIIHH.

9. ITuTanHs 1J1s1 NepeBipKH 3HAHb

1. IIlo o3Hayae po3risn 00’ €KTa TOCHIDKEHHS K CUCTEMU?
2. SIki BMacTHUBOCTI CKJIaJHUX CUCTEM € IPUHIIMIIOBO BaXKIUBHMHU [IJI1 HAYKOBOI'O
aHami3zy?
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(OS]

. Y 4YoMmy moJisra€ BiIMIHHICTP MK CHCTEMHHM 1 pPeIyKI1OHICTCHKHM
niaxoaaMu?

4. SIK BUBHAYUTH MEXK1 CUCTEMH y HayKOBOMY JOCII>KEHH1?

[I{o Take eMepJIKEHTHICTH 1 SIK BOHA MPOSIBISIETHCA?

6. Sk imeHTHdIKYBaTH eJeMEHTH Ta MIACUCTeMH Yy CKIaAHOMY OO0’ €KTI
JNOCTIIKEeHHs?

7. 1llo Take CTpyKTypa CUCTEMH Ta SK ii (popmaizyBaTu?

8. Sk aHasi3 3BOPOTHUX 3B’sA3KiB BIUIMBAE HA MOSICHEHHs IPOLECiB?

9. V 4omy mnoJisirae poiib CUCTEMHOI0 aHallizy B OOIPYHTYBaHHI HayKOBOI
rimore3u?

10.5Iki THIIOBI TOMHJIKH BUHUKAIOTH NP (Gopmanizalil CKIaJHUX CUCTEM?

11.Y yoMy BiiMiHHICTB MK (QYHKI[IOHAJIBHUM 1 IIPOIIECHUM MOJIENIIOBAHHSIM?

12.51ki ocHOBHI npuHLMIIM MeTojoorii SADT?

13.VY womy nossrae yorika nodynosu IDEF0-monemni?

14.51x1 BigmindocTi Mixk IDEFO, IDEF3 ta DFD?

15.111o Take IEKOMIMO3MI(IS Y MOJIEJIFOBAaHHI CUCTEM?

16.51k moOyyBaTH MPUYHMHHO-HACIIIKOBY Jiarpamy?

17.Y 4oMy noJisirae CyTHiCTh CUCTEMHOI JTUHAMIKH?

18.111o Take MeperKeBUIi aHaI3 1 Jie BIH 3aCTOCOBYETHCS?

19.5Iki migxoau iCHYIOTE 10 Kiacudikalii MeTo1iB CHCTEMHOI0 aHai3y?

20.Y 4yoMmy pi3HHUI MK SKICHIMH Ta KiIbKICHUMHM METOZAMHU aHaizy?

21.111o Take perpeciiiHa MOJeJb?

22.5Iki npuIyIeHHs KJIacu4YHOI JIiHIHHOT perpecii?

23.111o Take reHepanbHa Ta BUOIpKOBa CyKYITHOCTI?

24 .5k inTepripeTyBaTH KoedilieHTH JIiHiiHOT perpecii?

25.111o Take xoedilieHT AeTepMiHaLii?

26.Y yoMy rondrae eKOHOMIuHa iHTeprpeTallis perpeciiHuX KoediuieHTiB?

27.111o Take CTaTUCTUYHA 3HAYYIIICTh ITapamMeTpiB Mojieli?

28.5Ik nepeBipsieThesl HYNIBOBA TMOTE3a Y perpeciiiHnomy aHanizi?

29.111o Take MYyJbTUKOJIIHEAPHICTH?

30.5Iki criocoOu BUSIBJIEHHS! MYJIBTUKOIIHEAPHOCTI?

31.11o Take reTepocKeacTUYHICTh?

32.51ki METOM KOPEKIIil reTepocKeJaCTHYHOCTI?

33.111o Take aBTOKOpPEJAIis 3aJIUIIKIB?

34.5Iki HACHIIKK NOPYLIEHHSI [IPUITYLLIEHb perpecii?

35.111o Take jaroBaHa 3MiHHA?

36.Y uomy MoJsATae 3MIiCT MOJieiel 3 B3a€MOJII €10 3MIHHHX?

37.111o Take HeJiHIMHA perpecis?

38.5Ik mopiBHIOBATH ajbTePHATHBHI crielMpikanii moaemni?

39.111o Take indpopmaniini kputepii AIC ta BIC?

40.Y yoMy M0JIAra€ CyTHiCTh pOOACTHUX CTaHJAPTHUX MOXUOOK?

41.111o Take naHeabHI JaH1?

42.V yomy pizHuis Mik pooled, fixed effects ra random effects monensamu?

43 .5k obupaerbcs mik FE Ta RE monensamu?

44 111o Take iHAMBIyalibHI edeKTH y NMaHe bHId Mosieni?

wh
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45.111o Take TMHAMIYHA MaHEeJIbHA MOJIENb?

46.51ki 0cOBIMBOCTI OLIIHIOBAHHS MOJIEJICH 13 JaroBaHOIO 3aJI€XKHOI0 3MIHHOIO?

47 11lo Take cTalllOHAPHICTh YaCOBUX PSIB?

48.51x BUABUTH TPEH[[ 1 CE30HHICTh Y YaCOBOMY psiii?

49.111o Take KnacTepHUi aHai3?

50.Y uoMy pi3HHUISL MDK i€papXi4HOIO KJIacTepH3alliero Ta MeTooM k-means?

51.5Ik BUBHAYMTH ONITUMAJIBHY KIJIBKICTB KJIacTepiB?

52.11lo Take meToj ronoBHUX KomiioHeHT (PCA)?

53.V 4yomy mossArae MeTa 3MEHIICHHs PO3MipPHOCTI JaHKUX?

54.111o Take dhakTopHUH aHaNI3?

55.51ki eTanu npoBeeHHs KJIacTepHOro aHamizy?

56.51k iHTepnpeTyBaTH pe3yabTaTH O0araTOBUMIPHOTO aHami3y?

57.111o Take IECKPUINITHBHA CTATUCTHKA?

58.5Iki OCHOBHI MOKA3HUKHU LIEHTPAIbHOT TeHIEHLIT?

59.5Iki moKa3HUKH Bapiallil BAKOPUCTOBYIOThCS B aHali31?

60.111o Taxe ayTnaiiep i sk HOro BUSBUTH?

61.5Ik BIIMBAIOTh NPOIYILEH] 3HAYEHHS HA pe3yJIbTaTH MOJIENIIOBAHHA?

62.51ki MiAX0aM 10 OYHMILEHHS JaHHX 3aCTOCOBYIOThCS B R?

63.5Iki ocHOBHI THUITH JaHUX Y R?

64.111o Take 06’ €KTH Ta CTPYKTYpH JaHuX y R?

65.5Ik iMnoptyBartu JaHi B cepenosuiie R?

66.51ki 6a30Bi onepartii 3 Tpanchopmarii gaHux y R?

67.111o Take BiATBOPIOBaHEe JOCIIIKEHH:?

68.5k 1OKYyMEHTYBaTH aHATITUYHUH npouec y R?

69.5Iki npUHLIKMIK MOOYI0BH AKiCHOI Bidyasi3alii JaHuX?

70.111o Take heatmap Ta dendrogram?

71.5Ik inTepripeTyBaTH rpadiky 3alHIIKIB perpeciiHol Moaeni?

72.111o Take rpaHu4HUH edekT?

73.111o Take enacTHYHICTh Y perpeciiHoMy aHami3i?

74 .51k OLIHUTH SIKICTh MPOTHO3HOT MOJENi?

75.111o Take RMSE ta MAE?

76.Y 4oMy Ppi3HHIS MDK CTQTUCTHYHHM MOJENIOBAHHSAM 1 MallHHHUM
HaBYaHHAM?

77 11lo Take nepenaB4anHs (overfitting)?

78.51ki criocoOu yHUKHEHHS NepeHaByaHHs?

79.111o Take nepeBo pilleHb?

80.V yomy noasrae npuniMn podoru Random Forest?

81.5Ik nepeBipuTH pOOACTHICTH pe3yJIbTATIB JOCIIIKEHHs?

82.11{o Take 4yTIMBICTH MOZAENI 1O 3MiHH NPUITYIIEHE?

83.51k ouiHNTH 0OMeKeHHs o0y 10BaHOT Mojeni?

84.51ki eTany MigroTOBKY JaHKMX JI0 MaHEJIBHOro aHamizy?

85.5Ik inTepniperyBat koediuientu y FE-moneni?

86.Y uoMy ocobnuBicTs inTeprnpetauii RE-moneni?

87.111o Take TecT XaycmaHa?

88.5Ik mepeBipUTH HABHICTh {HIMBILyalbHUX eQeKTIB y manei?
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89.5Iki THMIIOBI IOMHIIKM BHHHKAIOTh IpH IHTepIpeTalii CTaTUCTHYHHUX
pe3yJibTaTiB?

90.5Ix miaAroTyBaTH pe3ynbTaTH MOJSIIFOBAHHS 10 HayKOBOI MyOJIiKalii?

91.5Iki BUMOTH 10 aKajeMiuyHoi J0OPOUeCHOCTI pH poOOTI 3 TaHUMH?

92.V YoMy moJsirae BiANOBIIAIBHICT JOCIIIHHKA 32 KOPEKTHICTh CTATUCTHYHHUX
BHUCHOBKIB?
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