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BCTYII

AHoOTALA

[TinroToBka ¢haxiBIiB, sAKI 37aTHI MPOAYKYBAaTH HOBI 11ei, PO3B’sI3yBaTH
KOMIUIEKCHI HAyKOBO-TIPUKJIAAHI 3adayl Ta/abo mpoOiemMu B raiy3i mpodeciitHoi
Ta/ab0 AOCHIIHUIBKO-IHHOBAIIIHOI AISUNIBHOCTI y cdepl KOMIT'IOTEpHUX HayK,
nmoTpeOye 3HaHb 1 BMIHB y TOMY WYHCII 3 METOIIB aHami3y pe3yJbTaTiB
EKCIIEPUMEHTAIBHUX JOCIIKEHb.

Kurouosi cioBa: meron, aHamni3, pe3yiabTaT, €KCIIEPUMEHTAIbHE JOCIIIKEHHS,

JTaHl.

Abstract

Training of specialists who are able to produce new ideas, solve complex
scientific and applied tasks and/or problems in the field of professional and/or
research and innovation activities in the field of computer sciences, requires
knowledge and skills, including methods of analyzing the results of experimental
research.

Keywords: method, analysis, result, experimental research, data.



Onuc HABYAJIBLHOIL JUCHHUILIIHNA

XapakTepucTuka
. ) ) HaBYAJIbHOI JUCIUTLIIHA
HaiMeHVBANHS OKA3HIKIE ["any3b 3HaHb, CrICiaAIbHICTD (OCBITHS
ye nporpama), OCBITHiH piBE€Hb HAenna 3ao4na
dbopma dbopma
HaBYaHHS HABYAHHS
N . ["anmy3s 3HaHb: F [HQopMmariitai
KinpkicTh kpenuTiB — 6 y (1) pMat O00B's13Kk0Ba
TEXHOJIOT1]
Mopynis — 1 Pik nmiarorosku:
3MICTOBUX MOJYJIB — 2 CrenianeHicTs: F3 KoM’ rotepHi
Enextponnii agpec PITH/I HAayKH 1-it 1-it
Ha caiiTi YHIBEpPCUTETY:
(ocBiTHBO-HAYKOBA MpOrpaMa
3aranbpHa KiJIbKICTb TOIUH — "Komm’rorepHi Hayku'") CemecTpu
180 1-ii | 1-ii
Jlekuii
30 rox | 30 rox
JlabGopaTopHi 3aHATTA
TvxHEBUX TOAUH IS 30 rox | 30 rox
NeHHO1 (OpMH HABYAHHS: C . Camocriiina podora
) OcBiTHIH piBeHb: TpeTiit
ayTuTOpHUX — 4, ) . 120 rox | 120
U (ocBiITHBO-HAYKOBHIA) - -
caMocCTiHOT poOOTH InauBinyaabHi 3aB1aHHs
cTyneHra — 8. _ | _
Buja KOHTPOJIIO: eK3aMEH
dDopMa KOHTPOJIIO:
KOMOIHOBaHa

1. MeTa BUBYCHHSA HABYAJILHOI JUCHUILIIHA
MeTo0 BHUBYEHHS HaBYAJIBHO! AUCHUIUIIHK ''METOAM aHami3y pe3yJbTaTiB
€KCIIEPUMEHTAJIbHUX JOCHIKEHb € (OpMYyBaHHS y CTYAEHTIB BIAMNOBIAHO [0
OCBITHbO-HAYKOBOI IPOrpaMu TaKUX KOMIIETEHTHOCTEH:

3K02. 3paTtHicTh 10 TOIIYKY, OOpoOJieHHS Ta aHami3dy iHpopMalii 3 pi3HHUX
TDKEper.

CKO01. 3gaTHICTh BUKOHYBAaTH OPUTIHAJIBHI JOCHIIKEHHS, JOCSATaTH HAyKOBHUX
pe3yNbTaTiB, SKi CTBOPIOIOTH HOB1 3HAHHS Y KOMIT FOTEPHUX HayKax Ta JOTUYHHUX IO
HUX MDKAUCIHUIUTIHAPHUX HaIpsiMax 1 MOXYTb OyTHM OmyOJIIKOBaHI y MPOBIAHHUX
HAyKOBHUX BUJAHHIX 3 KOMIT IOTEPHHUX HAYK Ta CYMDKHUX Taily3eu.

CKO2. 3gaTHicTh 3aCTOCOBYBATH Cy4acHI METOJ0JIOT1i, METOAN Ta IHCTPYMEHTHU

EKCIIEPUMEHTAILHUX 1 TCOPETUYHUX JOCHIDKEHb y cdepl KOMIT IOTEpHUX HaAYK,




cydacHi u(poBi TEXHOJIOT11, 6a3u JaHUX Ta 1HII €JICKTPOHHI PECYpCH Y HAYKOBIH Ta
OCBITHIH QISJIBHOCTI.

CK03.31aTHICTh BUSBISATH, CTAaBUTH Ta BUPINIYBaTH JOCITIIHUIBKI HAyKOBO-
NPUKIIAIHI 3a/a4dl Ta/abo mpobiieMu B cdepl KOMIT IOTEPHUX HAyK, OIIHIOBATH Ta
3a0e3neyyBaTu SKICTh BUKOHYBAaHUX JOCII1KEHb.

CKO07.3naTHiCT,  3aCTOCOBYBaTH METOJW MATEMaTHYHOTO  MOJIEITIOBAHHSI
BUTIAJKOBUX IMPOIIECIB Ta CTOXAaCTHYHUX CHUCTEM JJisi OOpOOKH eKCIEpUMEHTaIhHIX

JIaHuX y cepi KOMIT IOTEpHUX HAYK

3. IlepexymoBH /i1 BUBYEHHS AN CIUILTIHA

[lepeaymMoBH 7151 BUBYEHHS JUCLUILIIHYU BICYTHI.

4. OuikyBaHi pe3yJIbTaTH HABYAHHS

BuBueHHsI HaBYaibHOI MUCHUIUTIHU mependadae (GoOpMyBaHHS Ta PO3BUTOK Y
CTYJICHTIB TAKUX NMPOrPAMHHUX Pe3yJIbTATIiB HABYAHHA:

PHO3.DopmynoBaTd 1 MOEpeBIpSITH  TINOTE3H; BUKOPUCTOBYBATH IS
OOTpYHTYBaHHsSI BHCHOBKIB HAJICKHI JIOKa3u, 30KpeMa, pe3yJbTaTH TEOPETHUYHOTO
aHaji3y, eKCIEePUMEHTAIbHUX JOCHIIIKEHb 1 MATEMATUYHOTO Ta/ab0 KOMIT IOTEPHOTO
MOJICTIIOBaHHS, HAsIBHI JIITepaTypH1 JaHi.

PHO04.Po3po0nsiTh  Ta  JOCHKYBaTH  KOHLIENTyaldbHI, MaTeMaTU4Hl 1
KOMIT'IOT€PHI MOJIEJI MPOIECiB 1 cucTeM, €()EKTUBHO BUKOPUCTOBYBATH 1X IS
OTpMMaHHS HOBUX 3HaHb Ta/ab0 CTBOpPEHHS 1HHOBAIIMHUX TPOAYKTIB Yy
KOMIT FOTEepHUX HayKax Ta JOTUYHUX MUKIUCHUIUTIHAPHUX HAIpsiMax.

PHOS.IInanyBat 1 BUKOHYBaTH €KCIIEPUMEHTalIbHI Ta/ab0 TEOpEeTHYHI
JOCIIJKEHHS 3 KOMIT FOTEPHUX HAyK Ta JOTUYHUX MDKIUCLUUIUTIHAPHUX HAMPAMIB 3
BUKOPUCTAHHSM CYYaCHHMX IHCTPYMEHTIB, KPUTHYHO aHali3yBaTH pe3yJibTaTu
BJIACHUX JOCII/DKEHb 1 PE3ylbTaTH IHIIUX JOCHIJHUKIB Y KOHTEKCTI YChOTO
KOMIUIEKCY CyYaCHUX 3HaHb LIOJI0 JOCIIKYBaHOI MPOOIEMH.

PH12.3acTocoByBaTH METOJM MaTEMATUYHOI'O MOJICJIIOBAHHS BHUITAJKOBUX
MPOLIECIB Ta CTOXAaCTUYHUX CHUCTEM ]ISl 0OpOOKH JaHUX Yy BIACHHUX JTOCIHIKCHHSX Y

cdepi KOMIT'IOTEpPHUX HaAYK.



5. [Iporpama HaBYAJBHOI AUCIHUILTIHI

3micToBuii Moayab 1. MeToau NO4YaTKOBOI0 aHAJI3y pe3y/bTaTiB
eKCIIePUMEHTAJIbHHUX A0CTiZKeHb

Tema 1.1.Bcryn. OCHOBHI MNOHATTA 3  aHaJi3y pe3yJbTaTiB
eKCIIePUMEHTAIBLHUX JOCTi/IZKeHb

[Hpopmaris MO0 3aHATH 3 OUCHUIUTIHM, BUMOT 3 O(OpPMIIEHHS 3aBIaHb
(mocTaHOBKY 3aJaul, METOJIMKY pIIICHHS 3a/Jayl, aJropuTM pIllleHHS 3ajadi,
oOy1I0BYy IIporpaMu 3a po3poO0JIEeHUM aJropuTMOM, BepudiKallilo mporpamMu, aHaji3
pe3yJIbTaTiB, BUCHOBKH); IOTOYHUH Ta KIHIEBUI KOHTPOJIb YCIIIIIHOCTI.

Merta Ta 3aBmaHHs DUCUMIUIIHUA. 3a7adi KOMI IOTEPHHUX HAyK, SIK1 TOB’s3aHI 3
aHaTI30M EKCHEepUMEHTANbHUX JaHuX. OCHOBHI TOHSTTS 1 BHU3HA4YEHHS. AHaI3
EKCIIEpUMEHTAJIbHUX JaHMX SIK €Tal IPOBENEHHS EKCIEepUMEHTy. Mera aHami3zy
nanux. Etanu ananmizy ganux. Tunu aHamizy ganux. Onucouit aHamis. IlomykoBuii
(po3BimyBanbHuii) anamiz. [IporHo3nuit aHami3. AHam3 OJHOBUMIPHUX Ta
O0araroBUMIpHUX JaHUX. baratoBuMmipHMil cTaTUCTHUHUNA aHai3. [loyaTkoBuil aHani3
OJIHOBUMIPHHUX JaHUX.

Tema 1.2. [TouaTkoBHii aHAJI3 0araTOBUMIPHHUX JaHHUX

baraToBuMIpH1 JaHl Ta iX XapaKTEPUCTUKH. BEKTOpU OLIHOK CTATHCTHYHUX
MOMEHTIB. BubipkoBa koBapialliiina Matpuus. bararoBumipnuii posmonin I'aycy.
JloBipuuii emnincoin BUOIpkoBUX cepeanix. JloBipuunii einc BUOIpKOBUX CEPEIHIX.

MeTtonu mTeEpeBIPKU BIAXWICHHS PO3MOJUTY OaraTOBUMIPDHUX JaHUX BIJT
HOpManbHOTO. bararoBumipni acumerpiss Ta ekcuec. llepeBipka BIIXWICHHS
PO3MOoILTy OaraTOBUMIPHUX JIAHWX BiJl HOpMaJIbHOTO 3a KpuTepiem Mapaia. KBaapar
BijicTadnl Maxanano6ica. Meroau BH3HAYCHHS BUKHUAIB y OaraTOBUMIPHUX JaHUX y
pasi 3acTOCYBaHHS MPUMYIIEHHS MPO iX HOpMaJbHICTh. Eminc nepeadauenHs ta oro
piBHsiHHA. Enincoin nependayeHHs Ta MOro piBHSIHHS.

Tema 1.3. BusHayeHHsI BUKHIIB Y 0araTOBUMMipHUX JaHUX, PO3NOALT SIKMX
He € rayCiBCbKHUM

[TpunyieHHs, sKi 3a3BU4Yail BAKOPUCTOBYIOTHCS MPU BU3HAYEHHI BUKHUIIB Y
O0araTOBUMIpHUX JaHUX. MeETOoaM BU3HAYCHHS BUKUJIB Y OaraTOBUMIPHUX JaHUX,
pPO3MOALT SIKUX HE € rayciBCbkuM. Bu3HaueHHsS BUKUAIB Yy 0araTOBUMIPHUX JAHUX,
pO3MOMLT SIKMX HE € TayCIBCBKMM, Ha OCHOBI HOPMAJi3yIOUUX IEPETBOPEHb.
OmHOBUMIPHI B3a€EMO-3BOPOTHI HOPMAJIi3yIoUl IEPETBOPEHHS.

Tema 1.4. bBaratoBuMipHi B3a€EMO-3BOPOTHI HOPMAJIi3yI04i NepeTBOPEHHA
Ta IX BAKOPUCTAHHS B aHAJII31 0araTOBUMipHHUX JaHUX

baratoBuMipHi B3a€MO-3BOpOTHI HOpMalTi3yrodi meperBopeHHs1 bokca-Kokca
ta J[xoHcoHa. Metoau OIiHIOBaHHS MapaMeTpiB 0OaraTOBUMIPHUX NEPETBOPEHb
boxkca-Kokca ta J[>xoHcona. MeTosi MakcuMaibHOI MpaBaonoAioHocTi. BusHaueHHs



BUKHU/IB y 0araTOBUMIPHUX JaHUX, PO3MOALT SKHUX HE € rayCiBChbKUM, Ha OCHOBI
0araTOBUMIPHUX HOPMAaJI3yIOUMX MEPETBOPEHbD.

3micTroBuii Moay. b 2. MeTOoaM aHATI3y Pe3yJIbTATIB eKCIIEPUMEHTAJIbHUX
JAOCJII>KEHb HA OCHOBI MO0Y/I0BM MaTeMATHYHHUX MOjIeJieil

Tema 2.1. Jliniiinuii perpeciiinuii aHaj1i3 TBOBUMipHMX JTaHUX

JliniiHa perpeciitHa Mojenb. JliHiliHE perpeciitHe piBHSIHHA. I[loOymoBa
01HO(haKTOPHOI JiHINHOI perpeciiiHoi Mozeni. OILiHIOBaHHS MapaMeTpiB JIIHIHHOTO
piBusiHHs perpecii. [lepeBipka sikocTi jdiHiMHOTO piBHSHHS perpecii. KoedimienT
nerepminanii R? (the coefficient of determination), cepenns Benuuuna BigHOCHOT
nomuwiku MMRE (Mean Magnitude of Relative Error) i BiacoTok IpOrHO30BaHUX
pesyneratiB PRED (Percentage of Prediction). IlepeBipka Ha 3HaYUMICTh JIIHIAHOT
perpecii. T-tect. F-tect. JloBipuuii iHTEpBal Ta 1HTEpPBal MPOTHO3YBAaHHA JIHINHOI
perpecii. IloOynoBa AOBIpYOro IiHTEpBAly Ta IHTEPBAJIy MPOTHO3YBAaHHS
0/1HO(haKTOPHOI JIIHIMHOI perpeciti.

Tema 2.2. Jliniiinunii perpeciiinuii anaji3 6araToBUMipHUX JaHUX

[TobynoBa OararodakTopHOi JiHIAHOT perpeciiiHoi Mojeni. YMOBH, fKi
MOBUHHI BUKOHYBATHUCS NMPU BUKOPUCTaHHI OaratodakTopHOI JiHINHOI perpeciiHoi
mozeni. [Ipobimema mysnbTukoneHiapHOCTI. [loOymoBa OaraTodakTOpHOI JIIHIHHOT
perpeciitnoi mojeni. [TobynoBa qoBipUOro iHTEpBaly Ta 1HTEPBAIy MPOTHO3YBAHHS
0araro(akTOpHOI JIIHIMHOI perpeciti.

Tema 2.3. Heninilinnii perpeciiinuii anaiiz 6araToBuMipHux JaHux

Hemiuiiitna perpeciiina mozens. HeniniliHe perpeciiiHe piBHAHHS. Metoau
noOyJJOBM Ha OCHOBI MIPOCTOTO Nepedopy, JIHEAPU3YIOUUX Ta HOPMATi3yIOUUX
nepeTBopeHb. [1o0yaoBa onHOdaKTOpHOI HENMIHIMHOI perpeciiiHoi Mmoaeni. [TloOynoBa
JIOBIPUOTO 1HTEpBAy Ta IHTEpPBaNy MPOTHO3YBAaHHS OJHO(DAKTOPHOT HENIHINHOT
perpecii.

[TobynoBa OGaratodakTopHoi HemiHIAHOI perpeciitHoi mogmeni. [loOymosa
JIOBIPUOTO 1HTEpBAy Ta IHTEPBAy MPOTHO3YBaHHA OaratoakTOpHOI HETIHIHHOT
perpecii. [ToOymoBa HemiHIHHOT perpeciitHol Mojieni y pa3l HassBHOCTI BUKHU/IIB.

Tema 2.4. KnactepHuii aHati3 6araToBUMipHUX JaHUX

3amaua kmacrepizaiii. IcHyrOUl MiIXOMW A0 BUPIMICHHS 3a/Jadi KiacTepizarlii
OararoBUMIpHUX JaHUX. MeToau Kiactepizallii OaraTOBUMIpHHX aaHux. Mertoau
KJIacTepizallii Ha ocCHOB1 Mojemi. [loka3HUKH SKOCTI KiacTepisarii.



TeMaTHYHNH IVIAH HABYAJIBbHOI JUCIUILIIHA

KinekicTs rogmna

JeHHa popma 3a04Ha opma

Ha3Bu 3MiCTOBUX MOZYJIB 1 TEM

yChO- y TOMY YHUCJI1 yChO- y TOMY YHCII
o bl ‘ J1.D. c.p. o b ‘ JL.D. C.p.
Moayas 1
3micTroBuii Moayab 1. MeToan MOYaTKOBOI0 aHAJII3Y pe3yJIbTATiB eKCIIePUMEHTAJBHUX A0CTi/IKeHb
Tema 1.1. Bctyn. OCHOBHI MOHATTS 3 aHAII3Y 22 4 4 14 22 4 4 14
PE3YJIbTATIB EKCIIEPUMEHTATLHUX JOCIiKEHb
Tema 1.2. [louaTkoBuii aHaJi3 6araTOBUMIPHUX JaHHUX 22 4 4 14 22 4 4 14
Tema 1.3. BuzHaueHHs BUKUIB y OaraToOBUMipHHUX 22 4 4 14 22 4 4 14
JAHUX, PO3MOJII SIKHX HE € rayCiBChbKUM
Tema 1.4. bararoBuMipHi B3a€EMO-3BOPOTHI 24 3 3 18 24 3 3 18
HOpMaJTi3yI04i EPETBOPEHHS TA IX BUKOPUCTAHHS B
aHaJti3i 6araTOBUMIpHUX JAHUX
Pa3om 3a 3micToBuM moayJsem 1 90 15 15 60 90 15 15 60

3micToBuii MoayJib 2. MeToau aHaJi3y pe3yJibTaTiB eKCIepPMMEHTATbHHUX

AOCJiI’KeHb HA OCHOBI MOOY/10BM MAaTeMATUYHUX MojeJieil

Tema 2.1. JliniliHuii perpeciiHuii aHai3 ABOBUMIPHUX 22 3 5 14 22 3 5 14

JAHUX

Tema 2.2. Jlinilinuii perpeciiHuii aHai3 6araTOBUMIPHUX 24 4 5 15 24 4 5 15

JAHUX

Tema 2.3. Heniniitnuit perpeciiinuii anami3 24 4 5 15 24 4 5 15

0araTOBUMIPHUX JTaHUX

Tema 2.4. KnacrepHwuii aHani3 6araToBUMipHHUX JaHUX 20 4 - 16 20 4 - 16

Pa3om 3a 3MicTOBUM MOIyJIeM 2 90 15 15 60 90 15 15 60
Ycboro rogun | 180 15 15 120 180 15 15 120

Pa3om 3a Kypcom 180 30 30 120 180 30 30 120




Temu nabopatopHux poOiT

KinpkicTh

No

Ha3Ba temn TOOUH

3/m
i 3
1.1 | BerynHe 3aHITTS 4 4
1.2 ITouaTkoBUMI aHaI13 OJJTHOBUMIPHHUX JTAHUX 4 4
1.3 | IlouaTkoBwmii aHaJi3 0araTOBUMIpHUX JTAHUX 4 4
14 IToyaTkoBHUI aHaJi3 6araTOBUMIPHUX JAHUX 3 3
2.1 | Jlinifinuii perpeciiiamii aHaji3 0araTOBUMipHUX JTAHUX S 5
2.2 | HeniuHiliHMiA perpeciiiHuii aHaji3 6araTOBUMIpHHUX JaHUX 5 5
2.3 | HeniuiliHuii perpeciiiHuii aHaji3 6araTOBUMIpHHUX JaHUX 5 5
Pazom 30 30

CamocriitHa podora

Po3nosin roaud camocTiiHOT pOOOTH JIJIst CTYJIEHTIB JIEHHOT (hOpMH HaBYAHHS:

e [IiArOTOBKA J10 JIEKLIHUX 3aHATh — 1 roa./1 rox. 3aHATh,

e ITiIrOTOBKA 70 JabopartopHux poOit — 1 roa./1 roa. po6oTu;

® II1JITOTOBKA JI0 €k3aMeny — 15 rox. Ha 1 3axi.

KinpkicTh roaux

No
3/m Hassa Temu JICHHA 3a049Ha
dopma dopma
1 ITinroToBKa IO JAEKIIH 30 30
2 [TigroroBka 10 1a6opaTOpHUX poOIT 30 30
CamocrTiiiHe BUBYEHHS TEM KYPCY
3 Tema 1.1. Bcryn. OCHOBHI OHATTS 3 aHaNI3y Pe3y/bTaTiB 6 6
eKCTIEPUMEHTAIBHUX JTOCIIJKCHb
4 Tema 1.2. [ToyatkoBwuii aHajIi3 6araTOBUMIPHUX JTAHUX 6 6
5 Tema 1.3. BuzHaueHHs BUKUIB y OaraTOBUMIPHUX JaHUX, 6 6
PO3IOMII SIKUX HE € TayCiBCHKUM
Tema 1.4. baraToBUMIpHI B3a€EMO-3BOPOTHI HOpMaITi3yIoyi 6 6
6 TIEPETBOPEHHS Ta IX BUKOPUCTAHHS B aHai31
0araTOBUMIPHUX JTaHUX
7 Tema 2.1. JliniiiHwii perpeciiiHuii aHaITi3 TBOBHMIPHHX 8 8
JTaHUX
5 Tema 2.2. Jlinilinuii perpeciiHuii aHai3 6araTOBUMIPHUX 8 8
JaHUX
9 Tema 2.3. Heninilinuit perpeciiinuii aHai3 0araTOBUMIpHUX 8 8
JaHUX
10 | Tema 2.4. KnactepHuii anami3 6araToBUMipHHX JaHUX 8 8
11 [TigroToBKa JOMAIIHBOI KOHTPOJIBHOT pOOOTH - -
12 [TinroToBka 10 exk3aMeHy 15 15
Pazom 120 120

10




6. MeToau HABYAHHS, 32C00M JiarHOCTUKM pPe3yJbTaTiB HABYAHHS Ta METOAHU

IX IeMOHCTPYBaHHS

HaGyrrss 3700yBayaMu  KOMIIETEHIIIM  3a0e3MeuyeThcsi  4Yepe3  3aCBOEHHS
HABYAJILHOTO MaTepially Y BUTJISAII1 JICKIIMHUX, Ja00OpaTOPHUX 3aHSATH Ta CaMOCTIHHOI
pOOOTH CTYIEHTIB.

OcCHOBHUMHU METOAaMH HaBYAHHS 3 JUCITUILTIHH €:

1. TlosiCHIOBaJIbHO-UTFOCTPATHBHUN METOJ, 3a JIOMOMOTOIO TIOBIIOMJICHHS Ta
3aCBO€HHA 1H(opMalii Ha JEKIIHHUX Ta Ja0OpaTOPHUX 3aHATTAX CIOBECHHUMH W
HAOYHUMH 3aCO0aAMHU.

2. IIpobnemMHMT METOJT, KOJIM Ha J1a0OPATOPHUX 3aHATTSIX YTBOPIOIOTHCS MOLTYKOBI
CUTYyallil, PO3BHBAETHCS AKTUBHICTh, CAMOCTIMHICTb, TBOPYl 3A1I0HOCTI 3100yBayiB
OCBITH.

Sk HaouHMII Marepiaj Ha JIEKIIAX 3aCTOCOBYIOTHCS MYJIbTUMEIINHI Claliau Ta
JIEKITIHI IEMOHCTpAIIii.

Jlist 3py4HOi Ta epeKTUBHOI Ooprasizalii HaBYaJIbHOrO Ipoiecy, 3podieHo Google
ClassRoom 3 HaB4aJIbHOI JUCLMIUIIHY, JI€¢ PO3TAIllOBaH! KOHCIIEKTH JICKI[1HA, 3aBJAaHHs
110 1ab0opaTOpHUX POOIT Ta CYyNMPOBOXKYBaILHI MaTepianu. JlocTym 10 Kiacy Haga€eThCs
Ha TIEPIIIOMY 3aHSTTI 32 YHIBEPCUTETCHKOIO €JIEKTPOHHOIO TIOIITOIO.

3 METOI pO3’SICHEHHS HAWOUIbII CKIAQTHUX MUTAaHb AUCHUILIIHA Ta IIiIBUIICHHS
AKOCTI BHUKOHAHHS 3aBJaHb JabOpaTOpHUX POOIT MPOBOAATHCS TPYNOBI Ta
1HMBIAYyaJIbH1 KOHCYJIbTAIT 32 PO3KIIAI0M Kadeapu.

[lim ywac KapaHTHHY Ta BOEHHOTO CTaHy 3aHATTS TIOBHICTIO TIPOBOISTHCS
nucranmiitao y Google ClassRoom.

3aco0amMu OIIHIOBaHHS Ta METOJaMHU JEMOHCTPYBaHHS pe3yJbTaTiB HaBYaHHS 3
TUCLUILIIHH €:

— BUKOHAHHS 3aBJIaHb Ha J1a00paTOPHUX 3aHATTSX;

— 3aJIIK.
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7. ®opMH OTOYHOIO TA MiJICYMKOBOI0 KOHTPOJIIO

JlocsiTHEHHS cTyieHTa OLiHIOI0ThCs 3a 100-0anbHOI0 CUCTEMOIO Y HIBEPCUTETY.

[limcymkoBa OIliHKAa HABYAJIBHOIO KypCy BKJIIOYA€ B ce0€ OIIHKH 3 MOTOYHOTO
KOHTPOJTIO 1 OIIIHKY 3a 3a]iK. Y KOKHOTO KOMIIOHEHTA CBOS YacCTKa B 3araJIbHIN CUCTEMI1
OLIIHOK. Y MPOMDKHUX OLIHKAaX CTYIAEHT Moxe HaOpatu makcumyM 80 6aJis. Ilig
KOMITOHEHTOM IMPOMDKHHUX OIIHOK PO3YMIIOTHCSA MOTOYHI OLIHKH MPOTATOM CEMECTPY
(aKTMBHICTb, YYaCTh B IUCKYCISX; BUKOHAHHS 3aB/JIaHb Ta 1HIIE).

[lutoma Bara ek3ameHy B 3arajibHii cucteMi omiHOK — 20 6aJuiB. [IpaBo 31aBatu
3aJIIK HAJAEThCS CTYNICHTY, SIKIH 3 ypaXyBaHHSIM OTpHUMaHUX OajliB MPOMIKHUX OLIIHOK 1
31Ky MO)XKe HaOpatu pa3zom He MeHie 60 OaxiB. IlincymMKoBa OIlliHKAa HAaBYAJIBHOTO
KypCy € CyMOIO MIPOMI’)KHUX OLIIHOK 1 OLIHKH 3aJIiKYy.

[ToTOoYHMIT KOHTPOJIb MPOBOJUTHCS HAa KOKHOMY JIaDOpAaTOPHOMY 3aHSTTI Ta 3a
pe3yJbTaTaMu BUKOHAHHS 3aBJIaHh CaMOCTIHHOI poOoTH. BiH nepenbadae omiHIOBaHHS
TEOPETUYHOI MIATOTOBKM 3100yBayiB BHILOT OCBITH 13 3a3HAYEHOI TeMH (y TOMY YHUCII,
CaMOCTIITHO OIpalbOBaHOr0 MaTepially) IiJl Yac poOOTH Ha 1aOOPaTOPHUX 3AHATTSX.

3apaxyBaHHSl KPEAWTIB HAaBYAIHLHOTO KYpPCY MOXKIJIMBO TUIBKH TICIIS JOCSATHEHHS
pe3yabTariB, 3amnanoBanux PITH/I, mo BupakaeTbcs B OJIHIM 3 MO3UTHBHHUX OIlIHOK,

Hepez[6aquI/Ix YNMHHHUM 3aKOHOJaBCTBOM.

MaxkcumanbHa KiJbKicTh 0aiB
dopma KOHTPOJIIO
Jenna ¢popma 3aouna ¢popma
BuxonaHHs 1a00paTOpHUX POOIT 4 x 20 6aniB = 80 OamiB 4 x 20 6aniB = 80 Ganis
3aiik 1 x 20 6autiB = 20 GaiB 1 x 20 6amiB = 20 GamiB
Bceboro 100 100
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Kpurepii oiHroBaHHs J1a00paTOpHOI pod0OTH

Ban

Kpurepii oniHioBaHHs

20

PoGora BuKOHaHAa y BCTaHOBJIEHUH TepMiH. BHKOHaHAa CaMOCTIHHO, YITKO
chopMynbOBaHI 1T, 3aBJaHHS Ta TIMOTE3a JOCHIIKEHb. 3aCTOCOBYBAJIHMCS
KOPEKTHI MeToau OOpOOKM OTpHMAaHHMX pe3ysbTaTiB. Y BHCHOBKAaxX IpOBEJICHA
KOPEKTHA IHTEpIIpETAaIlis PE3yJIbTATIB.

16-19

Po6Gora BukoHaHa y BcTaHOBIIEHUH TepMiH. CTYIEeHT BUKOHYE TaO0paTOpHY pOoOOTY
3TiIHO 3 IHCTPYKIN€IO, 1HOMI IMCJIS KOHCYJbTallli BHKJIaaadya; OIHUCYE
CIIOCTEPEIKEHHS; B IIIJIOMY MPABUIILHO CKIIAJAE 3BIT Ta POOUTH BUCHOBKH.

10-15

Po6oTa BHKOHAaHA 3 MOPYIICHHSM BCTAHOBJICHHX TepMiHiB. CTYICHT BHUKOHYE
1abopaTopHy poOOTY 3TiJTHO 3 IHCTPYKII€0, 1HOJI MIC/IsA KOHCYJIbTAIlll BUKIaqaua;
OIMCYE CIIOCTEPEKCHHS; CKJIAIa€e 3BIiT, IO MICTUTh HETOYHOCTI y BHUCHOBKax Ta
ITIOMMIJIKH.

PoGota BHMKOHaHAa 3 TOPYIICHHSM BCTAaHOBJICHHX TepMiHIB. CTYICHT BHUKOHYE
7a00paToOpHy 3TiHO 3 IHCTPYKIIEI; CKJIQJCHUH 3BIT MICTHTh HETOYHOCTI Y
BHCHOBKAX Ta IIOMHJIKH.

Pobota BuKOHaHa 3 TOPYUICHHSM BCTAHOBJICHUX TepMiHIB. CTYIEHT BHUKOHYE
71ab0paToOpHY i KEPIBHUIITBOM BHKJIAJ[a4a; CKIQJCHUN 3BIT MICTHUTh HETOYHOCTI Y
BHCHOBKAX Ta IOMUJIKH.

PoGota He BUKOHYBas1acst

3ajik

Kpurepii oninioBanH1 (3aJ1iK)

20

BinmoBige noriyHO moOyaoBaHa, CTYIEHT YITKO Ta CTHCIO BHKIAgae Marepiadn,
MOKa3zye TNMOOKI 3HaHHA 3 MUTaHb 3aMiKy, 1]l Yac JOMOBIJl BIEBHEHO 1 JOKJIAJAHO
BIMOB1gAc Ha IIOCTABJIEH] 3alIUTaHHSL.

17-19

CTyneHT CIpOMOKHHM YiTKO Ta CTUCIIO 3pOOHUTH JIOTIOB1/Ib, Ta€ IPABUIIBHI BiIMOBII1
Ha BCl 3alWTaHHS, ajlé HE 3aBXKIU YIICBHCHHWA B apryMeHTaIlii, Yd HE 3aBXKIU
KOPEKTHO ii (hopMYITIOE.

14-16

CTyZneHT CHpOMOKHHUH YITKO Ta CTUCJIO BIANOBICTM HA MUTAHHS 3Ky, HaJEKHO
OOIPYHTOBYE MaTepiaj, ajge JONyCcKae HETOUYHOCTI Y BIJMOBISX Ha 3alIUTAHHSL.

11-13

CTyneHT CHpOMOXXHHUH YITKO Ta CTUCJIO BIANOBICTM Ha MUTaHHA 3aliKy, aje
JOTTYCKAa€ CYTTEBI HETOYHOCTI Y BIJAMOBIAAX Ha 3allUTAHHS, HE 3aBXKIAH HAJIECKHO
OOTPYHTOBYE BiIOBIJI.

8-10

CTynaeHT HEBHOPSAIKOBAHO Ja€ BIAMOBIAI, HAMaraeThCs JAaTH BIJNOBIIb Ha
MIOCTaBJICH 3aIUTAHHS 1 pOOUTH CIIPOOU apryMEHTYBAaTH CBOIO MO3HIIIIO.

CTyneHT HEBHOPSAKOBAHO Ja€ BIANOBIAI HA MHUTAaHHS 3aliKy, POOUTH CIPOOHU
apryMEeHTYBaTH CBOIO [IO3MIIII0, HAJAa€ HEMOBHI, IOBEPXOBi, HEOOIPYHTOBAHI
BIJIOBI1 HA MOCTABJIECH] TUTAHHSL.

CryaeHT 1eMOHCTpY€E 3aJ0BUTHHI 3HAHHS 3 MUTaHb 3Ky, ajle HE MOXKE BIIEBHEHO i
YITKO BIANOBICTH Ha [OJATKOBI 3allUTaHHS WIEHIB KOMICi, Ta HaJIEKHO
OOTPYHTYBATH CBOIO BIJIIOBIIb.

CTyneHT HEeBMOPSAIKOBAHO JIa€ BIAMOBII HA MUTAHHSA 3aJliKy, HE CIIPOMOXHHUH aTH
BIAMOBIAL Ha 3alIMTAHHS, BIICTOIOBATH CBOIO MO3MIIIIO.
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8. Kpurepii ouiHioBaHHsI pe3y/ibTaTiB HABYAHHA

Jlenne Biggisienns
KinbkicTs
Bua podorn Gauin

T1.3 | JlabopatopHua po6ota Nel 20

3M1
T1.5 | JJaboparopHa po6ota Ne2 20
T2.3 | JlaGopatopHua pobota Ne3 20

3M2
T2.4 | JIaGopatopHa poboTa Ne4 20

[TincymxoBuii
eK3aMeH 20
KOHTPOJITh

Cyma 100

9. 3aco0M HABYAHHSA

VY criemianbHUX 3aco0ax HaBYaHHS MOTPEOH HEMAE.

10. PexomenoBaHi qkepesia ingopmanii

OcHoBHa JiTepaTypa

KoBanienko I.I. Cy4acHi MeTOOM CTAaTUCTUYHOTO aHaJi3y JaHuX (HaBYAJIbHUN
nociouuk 3 rpudpom MOHMCY) [Tekcr] / 1. 1. Koanenko, C. b. ITpuxossko,
JI. O. Jlatanceka. — MuxonaiB: HYK, 2011. — 192 c. — ISBN 978-966-321-184-8
Johnson R.A. Applied multivariate statistical analysis / R. A.Johnson,
D. W. Wichern. — Pearson Prentice Hall, 2007. — 800 p.

Jonomi:kHa JiiTteparypa

Mertoau Ta 3aco0M EKCIIEpUMEHTAIBHUX JOCHIIKeHb : Hapd. moci6. / I'.b.
[Tapacka, [1.B. [Ipubera, I1.C. Maiinan. — KuiB : Konnop-Bunasuuirso, 2017. —
138 c.

Bononmapcekuit  €.T., Komea JI.O. Craructuuna o0pobOka manmx: Hapu.
nocionuk. — K.: HAY, 2008. — 308 c.

baxpymun B.€. Meroau ananizy JaHUX : HaBYaJIbHUN MOCIOHUK JJIA CTYJEHTIB /
B.€. baxpymmun. — 3anopixoks : KITY, 2011. — 268 c.
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10.

11.

12.

13.

CratucTuyHui aHali3 JaHWX BUMIpIOBaHb: HaB4. mocid. / €pemenko B.C., Ky
10.B., Mokiituyk B.M., Camoitnigenxo O.B. — K.: HAY, 2013.— 320 c.

I'opgar A.A., Momnap 0O.0., MiubkoBuu B.B. Meronu 00pobku
EKCIIePUMEHTAIbHUX AaHUX 3 BuKopuctanHsiM MS Excel: HaBuanpHuii mociOHUK.
VYxropon: Bugasuunrso YxxHY “ T'oepna”, 2019. — 182 c.

MetonuuHi BKa3iBKM Ta 3aBJaHHS JJO BUKOHAHHS JJaOOPAaTOPHUX POOIT 3 JUCHUILTIHUA
«O06pobKa excriepuMeHTaTbHIX JdaHux Ha koMl roTepi» [Tekct] / C. b. Ilpuxoapko,
JI. M. Makaposga, K. C. [lyrauenko. — Muxomnais: HYK, 2018. — 76 c.

ITpuxoapko C.b. InTepBanbHe OLIIHIOBAHHSI CTAaTUCTUYHUX MOMEHTIB
HeFayciBCBKI/IX BHUITAIKOBUX BCJINMYHUMH Ha OCHOBI HOpMaJIi?)YIOIII/IX IICPCTBOPCHDb
[Texcr] / C. B. [Ipuxoasko / HaykoBuii sxypHan “MaTteMaTHUHE MOJICITIOBAHHS ", —
Juinponzepxkuncek: JATY, 2011. — Ne 1 (24). — C. 9-13.

Morrison D.F. Multivariate Statistical Methods. 4th edition (May 25, 2004).
Duxbury Press, 2004. — 496 p.

Prykhodko S.B. Constructing the transformed prediction ellipses on the basis of
normalizing transformations for bivariate non-Gaussian data / S. B. Prykhodko,
N. V. Prykhodko, O. O. Kudin, T. G. Smykodub // TIpo6iembr uHpOpMAITHOHHBIX
texHoorumid. — 2017. — Ne 1 (021). — P. 134-138. — ISSN 1998-7005

Prykhodko S.B. Constructing the non-linear regression equations on the basis of
bivariate normalizing transformations / S. B. Prykhodko, N. V. Prykhodko,
L. M. Makarova, O.O. Kudin, T.G.Smykodub // Bicauk XepcoHCHKOrO
HarioHasibHOTO TexHiuHOro yHiBepcutety (Visnyk of Kherson National Technical
University). — 2017. — Ne 3 (62). — P. 333-337. T.1. ISSN 2078-4481

Prykhodko S. Detecting Outliers in Multivariate Non-Gaussian Data on the basis
of Normalizing Transformations / Sergiy Prykhodko, Natalia Prykhodko, Lidiia
Makarova, Kateryna Pugachenko // Proceedings of the 2017 IEEE First Ukraine
Conference on Electrical and Computer Engineering (UKRCON) «Celebrating 25
Years of IEEE Ukraine Section», May 29 — June 2, 2017, Kyiv, Ukraine. — p. 846-
849. — ISBN: 978-1-5090-3005-7. - DOI:
https://doi.org/10.1109/UKRCON.2017.8100366

Prykhodko S. Application of the Squared Mahalanobis Distance for Detecting
Outliers  in  Multivariate  Non-Gaussian Data /  Sergiy Prykhodko,
Natalia Prykhodko, Lidiia Makarova, Andrii Pukhalevych // Proceedings of 14th
International Conference on Advanced Trends in Radioelectronics,
Telecommunications and Computer Engineering (TCSET), Lviv-Slavske, Ukraine,
February 20 — 24, 2018, p. 962-965. - DOI:
https://doi.org/10.1109/TCSET.2018.8336353

Prykhodko S. Application of Transformed Prediction Ellipsoids for Outliers
Detection in Multivariate Non-Gaussian Data / Sergiy Prykhodko, Lidiia
Makarova, Kateryna Prykhodko, Andrii Pukhalevych // Proceedings of the 15th
International Conference on Advanced Trends in Radioelectronics,
Telecommunications and Computer Engineering (TCSET), IEEE, Lviv-Slavske,
2020, pp. 359-362. https://doi.org/10.1109/TCSET49122.2020.235454
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