MIHICTEPCTBO BHYTPIIIHIX CIIPAB YKPATHU
XAPKIBCbKUH HAIIIOHAJIbHUN YHIBEPCUTET
BHYTPIIIHIX CIIPAB

Kadenpa nporuaii kidep31ouunHocTi pakyabrery Ne 4

METOJUYHI MATEPIAJIN

10 JABOPATOPHUX 3AHATDH
3 HaBYaJIbHO1 AucUILTIHY «[IpuKIagHuii aHa i3 BeJJMKUX JaHUX Y PO3CJIiTyBaHHI
3JI0YMHIB»
BHUOIPKOBUX KOMIIOHEHT OCBITHBOI IPOTpaMu
nepioro (6akagaBpChbKOro) piBHS BUILOT OCBITH
125 Ki6epoesneka (ITomireichki)

XapkiB 2023



3ATBEPIKEHO CXBAJIEHO
HaykoBO-METOIUYHOIO PAJIOK0 Buenoro panoro daxynsrery Ne 4
XapKiBCHKOTO HALliOHATHEHOTO IIporokon Bix 20.09.2023 Ne 10
YHIBEPCUTETY BHYTPIILIHIX CIIPaB

[Tportoxon Bix 25.09.2023 Ne §

MNOI'OJKEHO

Cexmiero HaykoBo-mMeToau4HOi pajau
XHYBC 3 TexH1YHHUX OUCIUILTIH
[Iporokon Bix 22.09.2023 Ne 8

PosrasinyTo Ha 3acinanHi kadeapu NpoTHaii KiI0ep3104YuHHOCTI (npomokon 8io
18.09.2023 Ne 21)

Po3po0Huk:

npodecop kadenpu npotuaii kidepznounHHocTi XHYBC Jyuuk C./.

Penenzenru:

JlonieHT kadenpu KOMITIOTEpPHHUX HayK, KaHaumar ¢.-M. HayK, JOICHT
Kam’ssnenp-Ilominbchkoro HalioHaJbHOTO YHiBepcuTeTy iMmeHl IBana OrieHka
IMnoun’rok T.M.;

npodecop kadeapu npoTuali KiIOep3TOUMHHOCTI, KAHAUIAT TEXH. HAYK, JTOLCHT
baxynbreTy No4 XapkiBCHKOTO HaIllIOHAJIBHOTO YHIBEPCUTETY
Hocos B. B.



1. Po3noais yacy HAaBYaIbHOI JMCHUILIIHU 32 TEMAMU

KijabKicTh roguH, BiiBeJeHUX Ha
BHBYEHHSI HABYAJIbHOI
JUCHMILIIHU
3 HUX:
2
' = g P 3
= = = = 2
. = = = =] e
Homep Ta Ha3Ba HABYAJILHOI TeMH - = | E| 2% z
g - R s 1) = <
p— .
2 = 'z o = g =
=] <) 1) = S = =]
= o = = I
< = = 3
= < =3 e
o < <) =
= =% © <
@] =
Cemectp Ne 8
Tema Ne 1: AKTyanbpHICTB i TeHACHIIIT aHATI3y 10 4 6
Benmkux JlaHUX Y IpaBOOXOPOHHIN cdepi.
Tema Ne 2: 3amagi 06poOku Bemuknx JlaHux. 6 2 4
Tema Ne 3: MeTou 1 alrOpUTMH YiTKOT 12 2 4 6
KracTepusari. K/p
Tema Ne 4: Cratuctuune gociipkeHsst Bemukux | 54 | 10 20 24
JIaHUX.
Tema Ne 5: [ncTpymeHTanbHI 3ac00u 00poOKU 6 2 4
Benukux JlaHux B MOJiNEHChKIH qisSUTBHOCTI.
Bceboro 3a cemectp Ne 8: 90 | 20 24 46 3aJtik
Bceboro no qucumiutiHi 90 | 20 24 46

2. MeToau4Hi BKa3iBKH /10 J1a00paTOPHUX 3aHATH

Tema Ne 4. CtarucTHUYHE TOCTIIKEHHS BeJIUKHX JTAHUX.

JladopaTophe 3anusaTTs 1. [loka3HUKH psTy TMHAMIKH.

HaBuajbHa MeTa 3aHATTSA. cHOPMYBATH y CTYJICHTIB HABUYKH 3aCTOCYBaHHS
PSAIIB TMHAMIKY 11 aHami3y Benmukux Jlanux.

Yac nposeneHus: 4 ro.

HaBuyaabHi nUTaHHSA:

1. AGCOIIOTHI MOKA3HUKH.

2. BigHOCHI NOKa3HUKH.

3. CepenHi MOKa3HUKH PATY TUHAMIKH.

Jlireparypa:

OcHoBHa.

1. TadopmariiiHi TeXHOJOTII y TPABOOXOPOHHIN mismibHOCTI. YactmHa 1:
BucoOKOTeXHOIOTIUHI TPEHAM Yy MPaBOOXOPOHHINA cdepi 3apyOiKHUX KpaiH: HaBY.
noci6. / XapkiB. Ham. YH-T BHyTp. Cnipas; [B.M. Ctpykos, /I.B. ¥3nos, FO.B. I'nycos
Ta iH.] ; 3a 3ar. ped. KaHi. TeXH. Hayk, jgoi. B.M. Ctpykoa. Xapkis : TOB «JIICA
[TJTFOCy, 2020. 276 c.

2. KyoOpax B. II. IIpaBoBa cratuctuka: HaBy. moci6. / B. II. Kybpak. — MBC
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VYkpainu, Xapk. Hail. yH-T BHYTp.cripaB. — XapkiB: 2017. — 194 c.
3. KoHcnekr nekiii.

JlonaTkoBa.

4. 3auepknsauii M.M. Iudopmaniiini TexHOJOTIi y MPaBO3aCTOCOBHIM
nistmeHOCTI: HaBu. mocioamk / M.M. 3anepkisuuii, B.M. Ctpykog. : X.: TOB ,,Cxigno-
perioHaJIbHUN IIEHTP TyMaHITapHO-OCBITHIX iHimiaTuB”; 2010. 332 c.

5. Bauepxmsauit M.M. OCHOBH KOMIT IOTEPHUX TEXHOJOTIN ISl €KOHOMICTIB:
Hagu. mocioauk / M.M. 3anepkisanii, O.®. Menpankos, B.M. Ctpykos. — K.: B/l
I Ipodecionan™, 2006 p. — 672 c.

Indopmariitai pecypeu B IHTEpHETI.
6. Gartner: Ton-10 crpaTeriyHux TpeHAIB PO3BUTKY TexHoJsori y 2020 pori:
caiir. URL: https://ain.ua/2018/10/26/gartner-top-10-trendov-razvitiya-texnologij/
(marta 3BepHenHs: 25.10.2019).

3aBnanns: BinnoBigHO 3 AaHMMU BugaHoro Bam BapiaHTa po3paxyiite
aOCOJIIOTHI, BIIHOCHI Ta CEPEIHI MOKA3HUKH PSITy AUHAMIKH, TOOYAYHTE CTOBITYUKOBY
JiarpaMy KUIbKOCTI 3apeecTpOBaHMX rpabexiB, 3p00iTh BUCHOBOK HIOAO TEHACHIII
PO3BUTKY Tpa0exKiB.

Ilnan MPOBCACHHSA 3aHATTI.

1. 3amycrite nporpamy Excel.
2. Tlobynyiite psin nMHaMiky, BKazaHuii B Bammomy BapiaHTi.
3. Poszpaxyiite moka3HUKU Py TUHAMIKH OA3UCHUM CITOCOOOM.
3.1. B xomipkax E12:J12 pospaxyiite abcoaromui npupocmu 3a KOXKHUN PIK 32
popmynoro: A°=yi—Ys,
ne Vi — KUTbKICTh TpabexiB 3a koxkHuii pik (3 2011 mo 2016), a Y5 - KUTBKICTh
rpabexis 3a 2010 pik.
3. 2. B xowmipkax E13:-J13 pospaxyiite memnu 3pocmanisn 3a KOXXHHUHN PiK 3a
hopmyiioro: 7,6, - Y
6
3.3. B xomipkax E14:J14 pospaxyiite memnu npupocmy 3a KOXHHH PIK 3a
bopmymoro: 5 _ A% 100
Yo
4. Po3spaxyiiTe MOKa3HUKU PSAIY TUHAMIKH JIAHIIOTOBUM CIIOCOOOM.
4.1. B xomipkax E15:J15 pospaxyiite abconromui npupocmu 3a KOXHUN PIK 3a
dopmynoro: A=Y — Vi1
ne Y — KUIbKICTh rpabexiB 3a koxkHui pik (3 2011 mo 2016), a Yi-1 - KUTBKICTh
rpabexiB 3a KOKHUW MONEPeIHIN piK.
4.2. B xomipkax E16:J16 pospaxyiite memnu 3pocmaHnHs 3a KOXKHUNA PIK 3a
bopMyIIOI0: 757 = i
Vi
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TnasHaa Beraska PasmeTka cTpaHALsl DOpMynEl AaHHsle PeugHsHpOBaHKHE Bua PaspaGoTunk ® - =7 X
E] L Crparuurbiii peskim NuHeiika V| Crpoka dopuyn O 1 EwJ £ Hosoe okHo = Pasgenume. | 11 -_ =
Il MpegcraeneHna V¥ Cetka ¥ 3aronoeku \ Al i H ynopagouns sce . CrpeTe | i;‘ =22
OBEIYHEIA| PasmeTka . . Macwrag 100% Macwraéuposats o CoXpaHWUTE Mepeittn & Makpocsl
CTpaHMLEl =l Bo secb 3kpan @HefNb CO0BLEHNK BHIAENEHHEI HparMeHT Jﬂhﬂﬂfﬂmb o6nactn ~ [] OtoBpasuTe | 4 pabouyio 06NACTE APYTOE OKHO ™ E
PexuMsl NPOCMOTPA KHUTM MoKa3aTs MK CKPEITE Macurrab OkHo Makpace!

=
£
g
4
T
A <]

A B c D E F G H d K L " N 0 [ Q R 5 T u v w
1
2 3aKATTA N2
3 Tewma: MokasHmki pAgY AUHAMiKH
4 BapianT N2 (Bonuscexa ofnact)
B [ Pir. [ 2010 | 2011 | 2012 | 2013 | 2mM¢ | 2015 | 2016 |
7 |KinekicTs sapeecTposannx paGemis | 299 | 275 | 289 | 214 | 231 | 188 | Mz |
8 Homepa pisHie pagy guHami vt | v2 | ¥3 v | v | Vi |
9
10 Tokaskinku pagy AuHamiKn
11
12 . |ABconTHi npupicT 24 -30 -85 68 111 13

BasucHuii

13 cnocis  |LEMN SPOCTaERHA 092 0,90 072 077 083 1,04
14 Tewmn npupocTy (%) 803 -1003 2843 | 2274 | 3712 | 435
15 | ABconiaTHii npupict 24 5 55 7 3 1248
16 ”“W"ﬁa““ Tewn 3pocTaHA 092 0,98 0,30 708 | 081 766
17 onoel Tewmn nprpocty (%) 8,03 -2,18 -20,45 794 -18,81 65,96 =
18 Cepeaniil pises pagy punamiki 25543
19 Cepepnii aconioTHuil npupicT 2
20 CepeHili Temn spocTarka 101
21 Cepepuii Temn npnpocry (%) 071
22
23 Duwawixa rpabexie BHCHOBOK: ANaNis POSPEXOBAHIX
24 noKasHUKE PATY AMHEMIN CE{I4ITE npo
25 HARBHICTE TEHASHUT 3POCTAHHA KINBKOCTI
26 rpabexis.
7
28
29
30
31
32
3 ™o Wi 2002
34 Foxn
35 I
36 C
M A v W[ Anerl T2 | inerd o Twerd ED oo m 0 |
fotose | £ [ | 83 =)——— ()

EN o @ ) 513 ||

4.3. B xomipkax E17:J17 pospaxyiite memnu npupocmy 3a KOXKHHHA pIK 3a
(opmynoro: Tnpﬂiz;ﬂ-loO%
i-1
5. B o0'eqnanux komipkax D18:J18 pospaxyiite cepeoniti pisers psay TUHAMIKH
YitYo+Ys+.. 1Y,
n
6. B 00'eqnanux komipkax D19:J19 pospaxyiite cepeoniii abconrommuuii npupicm
A2+ A" +...+ A"
n-1
7. B 06'emnanux komipkax D20:J20 po3paxyiite cepedniii memn 3pocmarnts 3a

(1)OpMYJ'IOI0: T ="‘\]/T3p"z-T3p"3-...~T3p"n

Jiis uporo Habepith popmyny: =(EL16*F16*G16*H16*116*J16)"(1/6).

8. B 00'emnannx xomipkax D21:J21 pospaxyite cepedniii memn npupocmy 3a
dbopmymoro: 7, = (Ty — 1) 100%

9. IloGynyitte rictorpamy “/IlmHamika rpadexiB”, sika XapaKTepusye 3MiHY
KUTBKOCTI 3apeecTpoBaHuX rpadexis 3a nepioa 3 2010 mo 2016 poku. [ mporo:

9.1. Buainite komipku D7:J7 (KITBKICTh 3apEECTPOBAHUX TPAOEIKIB).

9.2. BubepiTh y MeHIO BKJIanky BeraBka, motim B obnacti JImarpamma
HATUCHITH TikTOorpamy I'mcrorpamma 1 BuOepiTh pgiarpamy I'mcrorpamma c
rpynnvpoBKOM.

9.3. B oOnacti JlaHHble HATUCHITH KHONKY BbIOpaTh JaHHbIE.

9.4. Ilin narmucom IlognucH ropuU3OHTAJILHONW OCH (KAaTeropwuM) HATUCHITH
KHONIKY U3MEeHHUTD.

9.5. ¥ Biakpute nose Ioanuen ocu BBEIITH POKU MIJISXOM BUIIIECHHS KOMIPOK
D6:J6 i natucHith OK.

3a (hOPMYJIOH0: y =

3a GOPMYJIOI0: 4 =
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9.6. Bubepith y MeHto BkiIaaky Maket, y BikHi Iloamucu HaTUCHITH KOMaHIY
Ha3Banue nuarpaMmbl BKaxiTh JlnHamika rpadexis.

9.7. Haruchite komannay Ha3panme oceil. HatucHith komanny Ha3zBanue
OCHOBHOW TOpHM30HTAJIBHOW ocH, micias 1poro — Ha3Banume mox ocwkio. B momi
Ha3Banue ocu BkaxiTh Pokm.

9.8. Harucuith komanny Ha3BaHue OCHOBHOH BepTHKAJIbHON ocH, Yy
BIIKpUTOMY BikHI BKaxiTh [loBEépHYTOE Ha3BaHue.

9.9. V Binkputomy BikHi Ha3Banue ocu Brkaxith KinbkicTh rpade:xis.

9.10. V Bikui Hognucn HatucHITE KoMmaHnay Jlerewaa. Y BiakpUTOMY BiKHI
BkaxiTh Het (He mo6aBmsTh nereuy).

9.11. OTpumany aiarpamy BCTaHOBITh Y HEOOXiTHE MICIIE.

10. 3po6iTh BUCHOBOK 111010 TEHJICHIII1 pO3BUTKY IpabexKiB.

Tema Ne 4. CraTHcTHYHE JOCTiIKeHHSA BeJIUKHX JaHUX.

Jlabopatopue 3auaTTs 2. CepeliHi MOKa3HUKU Ta MMOKa3HUKU Bapiallii.

HapuyajbHa MeTa 3aHATTA: cOPMyBaTH y CTYACHTIB HABUYKH OOYHCIIIOBATH
CepeJlHI MOKa3HUKU Ta MOKa3HUKHU Bapialii, BAKOPUCTOBYI0UM (yHKLIi Microsoft
Excel.

Yac nposenenusi: 4 rom.

HaBuaJibHi nHTAHHS:

1. CepenHi MOKa3HUKH.

2. Mona ta memiaga.

3. Iloka3Huku Bapiallii O3HaKH.

Jliteparypa:

OcHoBHa.

1. IndopmauiiiHi TEXHOJOrli y NPaBOOXOPOHHIN HisiibHOCTI. Yactuna 1:
BHCOKOTEXHOJIOTIUHI TPEHAM Yy MPaBOOXOPOHHIN cdepl 3apyOiKHMX KpaiH: HaBY.
noci0. / Xapki. Hau. YH-T BHyTp. Cnipas; [B.M. Ctpykos, /I.B. ¥3nos, FO.B. I'nycos
Ta iH.] ; 3a 3ar. pel. KaHJ. TeXH. Hayk, noi. B.M. CtpykoBa. Xapkis : TOB «IICA
TTJIFOCy, 2020. 276 c.

2. KyoOpax B. II. ITpaBoBa cratuctuka: HaBy. noci6. / B. I1. KyOpak. — MBC
VYkpainu, Xapk. Hall. YH-T BHyTp.crpaB. — XapkiB: 2017. — 194 c.

3. KoHcnekT nekiii.

JlonaTkoBa.

4. 3anepxnsauit M.M. Indopmariiini TexHoJOrii y MpaBO3aCTOCOBHIM
nistmeHOCT1: HaBu. mocioamk / M.M. 3auepkisuuii, B.M. Ctpykos. : X.: TOB ,,Cxinno-
perioHaNbHUMN IIEHTP TyMaHITapHO-0CBITHIX 1HIimiatuB”; 2010. 332 c.

5. 3anepxistHuit M.M. OCHOBU KOMIT IOTEPHUX TEXHOJIOTIH JIJIi €KOHOMICTIB:
Hagu. nocionuk / M.M. 3auepkisanuii, O.®. Menbarkos, B.M. Ctpykos. — K.: BJ|
,IIpodecionan”, 2006 p. — 672 c.



Indopmariitai pecypeu B IHTEpHETI.
6. Gartner: Ton-10 cTpaTeriyHux TpeHAIB po3BUTKY TexHojorik y 2020 pori:
caiit. URL: https://ain.ua/2018/10/26/gartner-top-10-trendov-razvitiya-texnologij/
(mara 3BepHeHHS: 25.10.2022).

Ilnan NMPOBECACHHS 3aHATTI.

1. 3amyctiTh nporpamy Microsoft Excel.
2. Po3paxyiite moka3HUKH, BKa3zaHi B Tabmuii 1. J{ns mporo:

2.1. TlobynyiiTe craTucTUuHy Tadaumio 1. Bik oci0, sSKi BUNHUIN 3JI0UYUHH,
BI3bMITh 13 3aBaaHHs 1, BkazaHoro y Bamomy Bapianti. Jljist Toro, 1mo6 BKa3aTu
CTyIiHb 2 y HaliMeHyBaHHi Moka3HuKa (X-Xcep)? HAOEPITh MICIIS 3aKPUBAKOYOT IY/KKH
mudpy 2 1 Bumumte ii. Y Bkiuagmi I'maBuas B moni LlpudT HATUCHITH IiBOIO
KJIABIIICI0 MUII CTPIJIOUYKY, BIJAKPUETbCS BikHO dopMar s4eeK, y BIKHI
BunonzmeHneHnue yBiMKHITH I€pEMUKAY HAACTPOYHBIIH.

2.2. B xomipmi D15 pospaxyiite cepenniii Bik oci6 B rpymi (Xcep). st mporo
3HaAITh Y BKIaAl @opmyJisl pyHkio “CP3HAY”, HaTUCHITS 11, BUALIITH KOMIPKH
B7:B11(Biku ycix 0ci0) 1 HATUCHITH KHONKY OK.

2.3. B xowmipui D16 pospaxyiiTe cepeaHe KBajgpaTH4He BiIXHJIEHHS.
dopmysia cepeHbOro KBaIpaTUYHOTO BIAXUIICHHS

cep cep cep

\/(Xl—X Y +(X,—-X., )+ +(X, - X )
o=
n

2.4. Jlna po3paxyHKy CEpEeJIHbOT0 KBaJIpPaTUYHOTO BIJIXWJICHHS CIIOYATKy B
xomipkax C7:C11 pospaxyiite kBagpaTuuHi BigxuiaeHHst ( X1-Xeep)?, ( Xo-Xeep)?, - (
Xn-Xeep)?, SIKI 3HAXOISTHCS i KOpeHeM, 3a GopmyIior: =(X - Xegp) 2.

2.5. B xomipri C12 po3paxyiite cymy KBaApaTUIHHUX BiIXUJICHb.

2.6. JIns pospaxyHKy B koMipili D16 cepeaHpOro KBaapaTHYHOTO BiIXWICHHS
3HANITH 1 BUKOpUcTaiTe y BKiIaall @opmyasl pyskuio “KOPEHB”. ®opmyna s
pospaxyHky O0yzae matu Burisia: = KOPEHb(C12/5).

2.7. B xomipui D18 po3paxyiite koedinieHT Bapiamii.

2.8. 3po06iTh BUCHOBOK: OJJHOPI/IHA 32 BIKOM I'pyImia 0ci0 B Ta0auIl 1 4u Hi, 1 4OMY.
3. PospaxyiiTe moka3HMKH, BKazaHi B Tabnuui 2. Jlas uboro:

3.5. 3.1. IloOynayi#iTe cratucTuyHy Tadnuito 2. JlaHi, ski Bka3zaHl B TaOIHIIi,
BI3bMIThH 13 3aB/IaHHA 2, BKa3aHOTO B Bamomy BapiaHTi.

3.6. 3.2. BuzHauuTh HIKHIO TPAHUIIIO MIEPIIOTO 1HTEPBATY 1 BEPXHIO TPAHUITIO
I’ SITOTO 1HTEPBAITY.

3.7. 3.3. B xomipkax [7:111 Bu3HauuTh cepegHe 3HaueHHs BiKy (X) B KOKHOMY
1HTEpBal.
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3.8. 3.4. B xomipui G15 pospaxyiite cepenniit Bik oci0 (Xcep) 3a ¢popmysioro

CepelHbOi apu(METUYHOT 3BaKEHOI: Xcepz% :
f

pO3paxyiTe OKPEeMO YHCEIbHHK 1 3HAMEHHHUK ITI€T (hOpPMYJIH.

I[JUI ObOI'o CIIOYAaTKy

fnasMas | Beraska  PasmeTka cpabuus Qopmynsl  JaMMbe  PeuewsuposaHue  Bug  PaspaboTumk @
o _ ) 1 |2 B -
B & Caibri S - (AN [B = =([®-| |Sinepenocrexas OBt B :hj‘! :H;d '—;d Er-talln ; F Ea
Sa - -  panure || [@]~
BerasuTe X K U - -|[ &~ A = = =||:==| BHos T 0 00 YenasHoe DOPMATUPOEATE CTANM || . CopTvposka  Haiimi n
- F || == || |51 (2125 | B o6veamims n moweerms n ermpe | [B81 e 58 ol OpMaTMPOBAHNE T KK TABANLY T Aueek~ || o] POPMET T T nQUABTD T BHGEAMTE T
Bydep obmena Wipngt s BripaBHUEaHME ] Yucno L Crvam Aueiiku PeaKTHDOEaHME
[ Q37 - (. 5]
i3] 3pasor] [Pexum coemecTumocT] - = x
A B C D E F G H 1 i) K L M N o] P a i‘
1
2 3aHATTA No4
3 Tema: CepefiHi NOKa3HMKK Ta MOKA3HWKM Bapiallil 03HaKK
4 BapianT Ne5
5 Tabnmua 1 Tabauua 2
Bik oci6, Akl HieHa BepxHa KinsKicTh CepegHe
BUMHHUAK (X-Xcep)* rpaxuuA paHUUA f 3HAYEHHA X-f
5 3N0UMHA iHTepeany | inTepeany ocit (f) iHTepeany (X)
7 23 9,00 18 22 2 20 40
8 34 64,00 23 27 4 25 100
9 17 81,00 28 32 3 30 S0
10 25 1,00 33 39 5 36 130
11 31 25,00 40 46 3 43 129
12 Cyma 180,00 Cyma 17 Cyma 539
13
14 =
15 X cep. 26 Xcep. ‘ 3L71 ‘
16 CepeQiHe KBAPaTHUHE 6,00
17 BiIXMNeHHA ’
18 KoediuieHT Bapiauii (%) 23,08
19
20 Bucnogok: Mpyna ocib 3a sikom
04HOPIAHA, Tak AK KoedilieHT Bapialyi
21 e nepesnwjye 33,3%.
fotgso | EEEFETT e ()
3y T

3.5. Jlns po3paxyHKy YHMCEIbHUKA BU3HAYNTH B KoMmipkax J7:J11 moOytku X-f
B KO’)KHOMY IHTE€pBaJIl, @ HOTIM B KOMip1li J12 BU3HAUUTH iX cymy ) (X:f).

3.6. Jlns po3paxyHKy 3HaMEHHHMKAa BW3HA4YWTh B KoMipii H12 3arampHy
KUTBKICTB OCi0 B rpymi ) f .

3.7. Po3paxyiite cepenHiii BiK 0cCi0, sIKI BUMHWIM 3JI0YMHH, 32 (POPMYIIO0
cepeaHbOi apu(METHIHOT 3BaAXKCHOI.

Tema Ne 4. CraTucTHYHE JOCTiIKEeHHSA BeJIUKHX JaHUX.

JlabopatopHe 3auaTTs 3. BusHaueHHs TEHJEHIIIT PO3BUTKY MTPABONOPYIIICHbD.

HaBuyajbHa MeTa 3aHATTS: HABYUTHUCS BH3HAYaTH TEHACHINIO PO3BHUTKY
paBoOMOpYIlIeHb, BUKOpUCTOBYIOouH (yHKIIi1 Microsoft Excel.

Yac npoBeneHHs: 4 roj.

HaBuaJibHi nHTAHHS:

1. BusiBjieHHS OCHOBHO1 TEH/ICHII11 3MIHU B Yacl JOCJI>)KYBaHOTO SIBUIIIA.
2. BuzHaueHHs Ce30HHUX KOJIMBAHb PIBHIB PSAIY TUHAMIKH.

3. Iloka3Huku Bapiallii O3HAKH.
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Jlireparypa:

OcHoBHa.

1. Tudopmaniiini TexHONOTIi Yy MPaBOOXOPOHHINW nisnmbHOCTI. Yactuna 1:
BucokoTexHOMOTIYHI TpeHAN Yy MPaBOOXOPOHHIN cdepi 3apyOiKHHX KpaiH: HaBY.
noci0. / XapkiB. Ham. YH-T BHyTp. Cripas; [B.M. Ctpykos, /I.B. ¥3nos, F0.B. ['nycos
Ta iH.] ; 3a 3ar. pel. KaHJ. TeXH. HayK, jnoi. B.M. Ctpykosa. Xapkis : TOB «IICA
ITJIFOCy, 2020. 276 c.

2. KyOpax B. II. IIpaBoBa cratuctuka: HaBd. moci6. / B. I1. Ky6pak. — MBC
Ykpainu, Xapk. Hail. yH-T BHYTp.cpaB. — Xapkis: 2017. — 194 c.

3. KoHcnekr nexiii.

JlonaTkoga.

4. 3anepxnsauit M.M. Indopmariiiini TeXHOJOTIi Yy MpaBO3aCTOCOBHIM
nistmeHOCTI: HaBu. mocionuk / M.M. 3auepkisinuii, B.M. Ctpykos. : X.: TOB ,,Cxinno-
perioHaIbHUM IIEHTP ryMaHITapHO-0CBITHIX 1HimiatuB”; 2010. 332 c.

5. 3auepxistHuit M.M. OCHOBU KOMIT'IOTEPHUX TEXHOJIOTIH JJi1 €KOHOMICTIB:
Hagu. nocionuk / M.M. 3auepkisanauii, O.®. Mensaukos, B.M. Ctpykos. — K.: B/]
,IIpodecionan”, 2006 p. — 672 c.

[ndopmariitii pecypcu B [HTEpHET!I.
6. Gartner: Ton-10 cTpaTeriunux TpeHAIB pO3BUTKY TexHoJoriid y 2020 pori:
caiit. URL: https://ain.ua/2018/10/26/gartner-top-10-trendov-razvitiya-texnologij/
(marta 3BeprenHs: 25.10.2019).

3aBaaHHA:

1) B 3a60auni Nel BU3HAUUTH TEHACHINIO 3MIHM KUTBKOCTI 3apEECTPOBAHUX
3JI0YMHIB, BUKOPUCTOBYIOYM BHUPIBHIOBAHHS DSy JAMHAMIKHM METOAOM YKPYITHEHHS
IHTEpBaIIB Yacy 1 METOA0M OOUYHCIICHHsS KOB3HOI CEepeHbOi, 3p00ITh BiAIMOBIIHUMA
BHCHOBOK.

2) B 3a60auni Nel BU3HAUUTH CE30HHI KOJMBAHHS 3JIOYMHIB, PO3paxyBaBIIU
1HJIEKCU CE€30HHOCTI, 3p001Th BIAMOBIIHNUI BUCHOBOK.

3) IloOynyBatu rpadik, AKUN XapakTepU3ye AMHAMIKY 3JI0YMHIB B MEPUIOMY
3aBJaHHI.

4) TloOyayBatu rpadik, SKUH XapakTepHu3ye CE30HHI KOJUBAaHHS 3JI0YMHIB
(Ce30HHY XBUJIIO) B IPYTrOMY 3aBJaHHI.

Ilnan NMPOBCACHHA 3AHATTH.

3aedanna__Nel. Bu3HauuTh TEHJCHINIO 3MIHHM KUIBKOCTI 3apeeCcTpPOBAHMUX
3JI0YMHIB, BUKOPUCTOBYIOUHM BUPIBHIOBAHHS PSAIY NUHAMIKA METOJOM YKPYITHEHHS
1HTEpBaJIiB Yacy 1 METOJJOM OOUYMCIIEHHS KOB3HOI cepeiHboi. [ uporo:

2.1. BkaxiTh KUIBKICTh 3JI0YHUHIB 32 KOKHUN MICSIIb.

2.2. B xomipkax D7, D10, D13, D16 Bu3HauuTh KiJIBKICTh 3JI0YMHIB 3a 3 MicCsIIl
(ykpymnHiTh inTepBaam), BukopuctoByroun ¢pyskiiro CYMM.
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2.3. B xomipkax E7:E16 po3paxyiiTe 3HaUCHHS KOB3HOI cepedHbol 3a TPU MICAII],
BukopuctoByroun ¢pyskiiro CP3IHAY. /{ns mporo:

2.3.1. B xomipui E7 Bu3Ha"iTh CepeHIO KUIBKICTh 3JIOYMHIB 3a Mepii 3 Micsii
(ClueHb, JTIOTHH, OEPE3EHB).

A IR T e M
L =
=/ tnasnan Beragka Pa3MeTka CTpaHMLE! ®opuynbl  [laHHEE PeljeHzMpOEaHHe Bugy | PaspaGoTumk @ - = x
j Ul CrpanmuHEl pexim NMuHeiika V| CTpoka hopmyn -_:'\ ] EJ 5 Hosoe okHO [ PazgenuTe. -
Ij NpeacTasneHna V| CeTka V' 3aronoskw 5‘ A —= = ¥nopagouuts ace . Ckpuite E;I =
O6ruHEIR| Pasmetka - i ) Macwraé 100%  MacwrabuposaTe - CoxpaHute Mepeiitn s || Makpocs
crpaniyu (5 Bo sece 3kpan aHenk Lo0BEHM| seipenenmii pparment || L 3akpenuTs 06nactn ~ ] OToGpasuTe PaGouyIo OBNACTE APYTOE OKHO ™ -
PexMML NPOCMOTPA KHHMK Moka3aTe MAK CKPLITE Macwraé OkHo Makpocsl
[ V34 - £
A B c 1) E F G H 4 K L M N 0 P a R S T u v w X Y =
1 3anaTTA Ne2
2 Tema: BU3HEYEHHA TEHASHLT PO3BMTEY NPaBONOPYWLEHE
3 BapiarT he?
4 3sEpsmnA NET
» Oukanixa snouwsie
6 mIT
7 5
: iz S
s iz P
10 o
11 217
12 =
13 3 4 5 6 T ] 0
18 Micaui
15 -
16
17 BicHoB0K: Mae MiCe TEHIEHLE SPOCTAHHR KiNGKOCTI SNOYNHIE
18
18 3sspenus N2
20 inexicTe snoumsis Gepean nerdera [ | ces o
7 2015 2016 [sncunwis sa mica ™
2 3 ) 200 <
23 14 18 14,00
24 % 8 26.00 F
25 30 34 32.00 =, —
% 2 26 26,67 e -
27 20 18 20.00
28 20 2 20.00
2 1 12 11.00 IR
30 10 ) 10.23 eul 1
3 He 12 15 14,00
32 fuctensg 10 1 14 12,00 KiNBKICTE SNOYHHIE BYHHAETLCA B
33 pyaens 1 10 8 967 56,68 |KBITHI, HAMMEHILE - B CiuHi,
34 CepenHA KbKICTb SNONHIB 38 BGI MICAL 17.08
35
W 4 r M fincrl | Nincr2 a3 S#D | il
fotoso | 0 D) &)
e - . I

2.3.2. B xomipii E8 Bu3HaUITH cepeHIO KUTBKICTh 3JIOYMHIB 3a 3 MicslIi,
MOYMHAIOYH 3 2-T0 MicsIs (JIF0THH, Oepe3eHb, KBITEHB).

2.3.3. B xomipiii E9 Bu3zHauiTh cepeHIO KUTBKICTh 3JI0YMHIB 3a 3 Micslli
MOYMHAIOYH 3 3-T0 Mics1s (Oepe3eHb, KBITEHb, TPABEHB) 1 T.1I..

3po0iTh BUCHOBOK IIOJI0 MeHOeHYii 3MIHUA KIJTbKOCT1 3apEECTPOBAHUX 3JI0YMHIB.

3. IloOynyiite rpadik “/{MHamika 3JI0YMHIB”, SKUA XapaKTepHU3ye 3MIHY
KUILKOCTI 3JIOYMHIB [0 MICSIIIX.

Jl1s1 uporo:

3.1. Buainite komipku C6:C17 (KUTBKICTh 37TI0UHHIB).

3.2. Bubepith y MmeH koMaHay BeraBka, motiM B obmacti Jlmarpamma
HATUCHITH nikTorpamy I'padik 1 Bubepits niarpamy I'paduk ¢ mapkepamu.

3.3. BubGepiTh y MeHto Bkinaaky Makert, y BikHi [lognucu HatucHiTs Ha3Banue
auarpammbl, BKaxiTh Hang auarpammoii, B 3aronoBky Ha3Banue nmarpammbl
BKaxiTh /ImHaMika 3/109uHiB.

3.4.V Bika1 Hoagnucu HatucHITH BiIkHO Ha3zBaHue oceii.

3.5. HatucHite xoManny Ha3BaHue OCHOBHOW TOPU3OHTAIBLHONW OCH, TICIA
uroro — Hazsanue nmoja ockio. B mom HaszBanue ocu Brkaxite Micsi.

3.6. V BikH1 [Hoanucu HatucHITH BikHO Ha3zBaHnue oceid.

3.7. YV BikHl Ha3Banme oceli HaTtucHITL BikHO Ha3BaHue OCHOBHOM
BePTUKAJBbHOM OCH, Y BIAKPUTOMY BikHI BKaxiTh IloBEpHYTOE Ha3BaHue.

3.8. ¥ Bimkputomy BikHi HazBanme ocu BkaxiTh KUIbKIiCTh 3710UMHIB.
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3.9. V BikHi [loanucu HAaTUCHITH BikHO Jlerenaa. Y BiIKpUTOMY BiKHI BKaXKITh
Het (He no6aBnsarth JiereHay).

3.10. OTpumany aiarpamy BCTaHOBITh Y HEOOXiHE MICIIE.

3asdanna No2. BusHaunTh CE30HHI KOJIMBAHHS 3JI0YHHIB, PO3pPaXyBaBIIIH 1HACKCH
Ce30HHOCTI. /{1 mporo:

4.1. BkaxiTh KUTBKICTh 3JI0YMHIB 3a KOHHH Micsips B 2014, 2015, 2016 pokax.

4.2. B xomipkax F22:F33 po3paxyiiTe cepenHio KUTbKICTh 3JI0YHUHIB B KOKHOMY
micsi 3a 3 poku (y, ), BukopuctoByroun gpynkuizo CP3HAUY.

4.3. B xomipii F34 pospaxyiiTe cepeHo KiIbKICTh 3JI0YHHIB 3a BCl MicsIl 3a 3
poku (... ), BukopucToByroun dpynkuiro CP3HAY.

4.4. B xomipkax G22:G33 po3paxyiTe iHAeKCH CE30HHOCTI 32 KOXKHUN MICSIIb,

BHKOPHCTOBYIOUH (GOPMYITY IC = 2 .100%.
Y s
4.5. BUBUMBIIM OTpUMaH1 1HAEKCU CE30HHOCTI, 3p00ITh BUCHOBOK: Y IKOMY
MICAIIl BUMHSETHCS HAOUIbIIA KUTBKICTh 3JI0UYMHIB, a B IKOMY - HAalilMEHIIIA.
5. Takum ke yuHOM, SIK 1 nonepenHid, noOyayite rpadgik “Ce30HHA XBWIA,

SAKUU XapaKTepU3ye 3MiHY 1HJIEKCIB CE30HHOCTI MO MICSIISX.

Tema Ne 4. CraTHcTHYHE JOCTiIKeHHSA BeJIUKHX JaHUX.

Jlabopatopue 3ausaTTs 4. [IporHO3yBaHHS CTaHy 3IOYMHHOCTI.

HapyajbHa MeTa 3aHAITTSA. HABUMTUCA BU3HAYaTH MPOTHO30BAHY KUIBKICTh
3JI04YMHIB, BUKOpUCTOBYIoun (pyHkIii Microsoft Excel.

Yac nposenenus: 4 ron.

HaBuaJibHi nHTAHHS:

1. TToHATTS psiAy TUHAMIKH, BUAM PSIIB JUHAMIKHU.

2. [IporHo3yBaHHS 3HAYEHb CTATUCTUYHOTO MTOKAa3HUKA.
3. [lokaznuku Bapiallii O3HAKH.

Jliteparypa:

OcHoBHa.

1. TndopmariiiHi TEXHOJOTIi y TPaBOOXOPOHHIN misnibHOCTI. YactmHa 1:
BucokoTexHOIOTIUHI TPEHAM Y MPaBOOXOPOHHINA cdepl 3apyOKHHX KpaiH: HaBY.
noci6. / XapkiB. Ham. YH-T BHyTp. Cnipas; [B.M. Ctpykos, /I.B. ¥3nos, FO.B. I'nycos
Ta iH.] ; 3a 3ar. pea. kKaHja. TeXH. Hayk, jgoi. B.M. CtpykoBa. Xapkis : TOB «JIICA
[TJIFOC», 2020. 276 c.

2. KyoOpax B. II. ITpaBoBa cratuctuka: HaBy. noci6. / B. I1. Kyopak. — MBC
VYkpainu, Xapk. Hall. YH-T BHyTp.crpaB. — Xapkis: 2017. — 194 c.

3. KoHcmekr nekiiii.

JlogaTtkoBa.
4. 3anepxnsauit M.M. Indopmariiini TexHOJOrii y MPaBO3aCTOCOBHIM
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nisibHOCTI: Hapd. mocionuk / M.M. 3auepkisinuit, B.M. Ctpykog. : X.: TOB ,,CxigHo-
perioHaJpHUM EHTP I'yMaHITapHO-0CBITHIX iHiIaTuB”; 2010. 332 c.

5. 3BanepxistHuit M.M. OCHOBU KOMIT'IOTEPHHUX TEXHOJIOTIH JIJIT €KOHOMICTIB:
Hagu. mocioauk / M.M. 3anepxsianii, O.®. Menpankos, B.M. Ctpykos. — K.: B/l
I Ipodecionan™, 2006 p. — 672 c.

[adopmariitai pecypcu B IHTEpHETI.
6. Gartner: Ton-10 cTpaTeriunux TpeHAIB po3BUTKY TexHojoriid y 2020 pori:
caiit. URL: https://ain.ua/2018/10/26/gartner-top-10-trendov-razvitiya-texnologij/
(mara 3BepuenHs: 25.10.2019).

I1Lnan NMPOBCACHHA 3aHATT.

3aBaanns: BinnosinHo 1o BugaHoro Bam BapiaHTa:
1) B 3a60anni Nel BU3HAYUTh MPOTHO30BaHY KUIBKICTh 37104uHIB B 2017 1 2018
pOKax METOJIOM CEPEAHBOI0 a0COIIOTHOIO IPUPOCTY;
2) B 3a60anni Ne2 BU3HAUUTH MIPOTHO30BAHY KUTBKICTh 3704uHIB B 2017 1 2018
pOKax METOJIOM CEPEIHBOTO TEMITY 3POCTaHHS;
3) B 3a60anni No3 BU3HAYNTh NPOrHO30BaHY KUIBKICTh 3104MHIB B 2017 1 2018
pPOKax METOJOM aHAJIITUYHOTO BUPIBHIOBAHHSA PALY TUHAMIKH.

[Tops10K BUKOHAHHS.

1. 3anycriTh nporpamy Excel.

2. BukoHnaiite 3agdanns Nel. BuzHauuTh MpOrHO30BaHy KUIBKICTH 3JI0YMHIB B
201712018 pokax METOJIOM CepeIHHOTO aOCOTOTHOTO PUPOCTy. I BOTO:

2.1. B xomipku B6:G6 BBeniTh pOKH.

2.4. B xomipku B7:E7 BBeAiTh KiIBKICTh 3apEECTPOBAHMX 3JI0OUMHIB, 3a3HAYECHUX
y Bamomy BapiaHTi.

2.5. B komipkax C8:E8 Bu3HauuTh aOCOJMIOTHUN MPUPICT JIAHIIOTOBUM
crocobom B 2014, 2015 1 2016 pokax.

2.6. B xomipui B9 Bu3HaunTh cepenniit abcomoThuil mpupict (A)3a 2013-2016
POKH.

2.7. B xomipkax F7 1 G7 BU3HAUNTh IPOTHO30BaHy KiTBbKICTh 3704MHIB B 2017 1
2018 poxax no opmymi Y, =Y, + A-t, ne: Y, — OCTaHHiil piBeHb pALy IUHAMIKH, Y nst

— MPOTHO30BaHM piBeHb, t — cTpok mporHo3y (B 2017 pori — 1, B 2018 porti — 2).

3. Buxonaiite 3a60anusa Ne2. BusHaunTh NPOrHO30BaHy KIIBKICTh 3JIOUMHIB B
2017 1 2018 pokax METOIOM CEPEIHBOTO TEMITY 3pOCTaHHs. [[J1s1 11boT0:!

3.1.B xomipku B13:G13 BBeAiTh pOKH.

3.2.B xomipku Bl4:-E14 BBeniThb KUIBKICTh 3apeeCTPOBaHUX 3JI0YHMHIB,
3a3HayeHuX y Bamomy BapiaHTi.

3.3.B xomipkax C15:E15 BU3HauUUTh TEMI 3pOCTAHHS JIAHLIFOTOBUM CITIOCOOOM B
2014, 2015 12016 pokax.

3.4.B xomipui B16 BusHauute cepemuiii Temmn 3poctanus (T.,)3a (GOPMYJIOL:

=(T3p2*T3p3*T3ps)\(1/3).
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3.5.B komipkax F14 1 G14 Bu3HauuTh NPOTrHO30BaHY KIJIBKICTh 37104MHIB B 2017
12018 pokax o gopmyii Y., =V, -T.,', ie: Yn — OCTaHHii piBeHb Py IMHAMIKH, Y nat
— MPOTHO30BaHM piBeHb, t — cTpoK mporHo3y (B 2017 pomi — 1, B 2018 porti — 2).

CACEEED - "N . M e oo i == |
fon - R :
= 9. -

a  Powenaopsmap  Gopupne  [Jasewe  Peyerowposasme By x

g -0 - (A & oc excra Ctupin

= O6neprenms mnoweas s uenmpe - S8 - 8 000 || %3 79 .

L
«

A B C D E F G H | J K L M N o B Q R S T B
1 3aHaTTa Ne 7
2 Tema: MporHo3yBaHHa cTaHy NpaBonopyLUeHb
3 Bapiant Ne 5
4
5 3aBpaHHa Net 3aBpgaHHAa Neld

KinbkicTs

Pik 2013|2014 2015/ 2016|2017 2018 Pik anouwHis | f | Y-t t2 |Y meop
6 ()
7 KinskicTs 3apeecTpoBaHux 3nouunie | 24 | 32 | 42 | 51 | &1 | &1 2012 20 2| -40 4 196
8 ABConIoTHUIA NpupicT (naHu) 8 10 9 2013 18 1] -18 1 18,8
9 CepepHiit abcontoTHMI npupicT 9 2014 19 0 0 0 18
10 2015 16 1 16 1 17,2
11 2016 17 2] 34 4 164
12 3aBpaHHa Ne2 Beboro 90 0 -8 10
13 Pik 2013|2014 2015|2016/ 2017{ 2018
14 KinbkicTs 3apeecTposaHux snoumtis | 14 | 19 | 26 | 35 | 48 | 64 a 18
15 Temn spocTanHa (naHu) 1,361,37]1.35 b -0,8
16 CepeqHil TeMN 3poCTaHHA 1,36 Y reop=a+b-t=18+(-0,8)
17
18 2017 15,6
19 2018 14,8
20
21
22
23
24
25
26

Y ¥ Mmcii | ecid,cfwar3 D [«1

4. Bukonaiite 3agdanusa Ne3. BuzHauuTh NPOrHO30BaHy KUIBKICTH 3JIOUYHMHIB B
201712018 pokax METOIOM aHAJIITUYHOTO BUPIBHIOBAHHS pAly AMHAMIKH. J{J1s1 bOTO:

4.1. B xomipku 16:N6 BBeniTh HalitMEeHyBaHHSI TOKA3HHKIB.

4.2. B xomipku I7:111 BBeAiTh poKH.

4.3. B xomipku J7:J11 BBeniTh KiJIbKICTh 3aPEECTPOBAHUX 3JIOUMHIB, 3a3HAUYECHUX
y Bamomy BapiaHTI.

4.4. 3MiHa piBHIB sy TMHAMIKH allPOKCUMYEThCS MpAMoro jiHiero (Y, =a+b-t

meop
). BuzHauuTh piBHSHHS KOHKpemHOi MPSMOi JIiHII, 0 XapaKTepU3ye 3MIHY PIBHIB
Bawoeo psany aunamiku. Jas nporo:

4.4.1. Buznauuts a i b. [isi 1boro BUKOPHCTOBYEMO YMOBHHUE MacmTal vacy.
Cepenniii piBers (komipka K9) npuitmaemo 3a 0, Tosi Buiectosii piBHi (komipku K8
i1 K7) OynyTb no3nauatucs 3i 3HakoM minyc (-1,-2), a Hmxdectosi (komipku K10 i
K11) — 31 3Hakom naroc (1, 2).

4.4.2. Po3paxyiite B komipkax L7:L11 3navenns (Y-t), a B komipkax M7:M11
3HayeHHs T2

4.4.3. Po3paxyiite B komipkax L12 i M12 cymu 3Hauens (Y- t) i t? (y npukiami
BOHU JIOPiBHIOIOTH -8 1 10).

4.4.4. Po3paxyiite B koMipkax J12 3arajibHy KiIbKiCTh 3apEECTPOBAHUX 3JIOYMHIB.
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4.4.5. Po3paxyiite B komipkax J10 i J11 3Hauenns a i b 3a hopmynamm: 5 - 2y

n

b 20

2t

Bonwu nopiesrorots: a =18 b =-0,8.

4.4.6. 3Hatoun @ i b 3anmumITh PIBHSHHS ANMPOKCHMYIOYOI MPSIMOT JIiHIT IS
Bamoro psay auHamiku (y mpuKIiIaai BOHO BUTIIAAE Tak: Y, =18+ (-08)-t.

4.4.7. IlincTaBnsitoud B OTpUMaHE PIBHSIHHS 3HAYCHHS t, BUBHAUUTH B KOMipKax
N7:N11 3nauenns Yreop.

4.4.8. B xomipkax J18 1 J19 Bu3HauuTh MPOTHO30BaHY KUIBKICTh 37104MHIB B 2017
1 2018 pokax. ns uporo y popmymni Y, , =18+ (-08)-t BKaxiTh 3HaueHHs t=3 (mus

2017 poky) 1 t=4 (nnsa 2018 poxy).

meop

meop

Tema Ne 3. Metoam i aJiropuTMM 4iTKOI KJIacTepu3amii.

JlabopaTopHe 3aHATTS 5. AJNTOPUTMU 1€pAPXIYHOI KJIaCTEpU3ALIii.

HaByanbHa MeTa 3aHATTS: BIJIPAIIOBAaHHSl  MPAKTUYHUX HABUYOK
BUKOPUCTAHHS 1€papXi4YHUX aJITOPUTMIB KJIACTEPHOTO aHali3y B CTaTUCTHUYHIN
rpadiuniii cucremi STATGRAPHICS Plus for Windows».

Yac nposenenusi: 4 ron.

Micue npoBeeHHs - KOMIT FOTEPHUM KJ1ac

HaB4yajibHi NUTAHHSA:

1. 3HallOMCTBO 3 OCHOBHUMHM QJITOPUTMaMHU KJIACTEPHOTO aHai3y.

2. Peamizanis i rpadiuHe npeAcTaBiICHHS 1€papXiUHUX arJIoMEepaTUBHUX
anropuTMiB KiactepHoro anani3y B cucreMi STATGRAPHICS Plus;

Jliteparypa:
OcHoBHa.

1. Aggarwal C.C. Data Mining. — Cham: Springer Ltd. Publ. Switzerland, 2015. — 734p.

2. Aggarwal C.C., Reddy C.K. Data Clustering. Algorithms and Applications.- New
York:CRC Press, Tailor & Francik Group, 2014. — 648p.

3. O030p METOJIOB KJIaCTEPU3AIIMK TEKCTOBOM MH(POpMAaIuK [ DIeKTpOHHBIHN pecypc]/
K. M. Kupuuenko, M. b. I'epacumoB - D11eKTpoH, TEKCT, AaH. - Pexum noctymna: www/ URL:
http://www.dialog- 21.ru/Archive/2001/yolume2/2__26.htm - 10.12.2009 1. - 3ar1. ¢ 3kpaHa.

4, KOHCHEKT JIEKLIIH.

JlonaTkoga.

5. Indopmariiini  TexHONIOTIT y MPaBOOXOPOHHIN misuibHOCTI. YactmnHa 1:
BucokoTexHOIOTIUHI TPEHAM Y MPaBOOXOPOHHINA cdepi 3apyOKHHX KpaiH: HaBY.
noci6. / XapkiB. Ham. YH-T BHyTp. Cnipas; [B.M. Ctpykos, /I.B. ¥3nos, H0.B. I'nycos
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Ta iH.] ; 3a 3ar. pexa. kKaHa. TexH. Hayk, fgoi. B.M. CtpykoBa. Xapkis : TOB «JIICA
TTIJTFOC», 2020. 276 c.

6. 3auepxinsnuit  M.M. I[adopmaiiitHi TeXHOJIOTI y MPaBO3aCTOCOBHIN
nistmeHOCTI: HaBu. mocioamk / M.M. 3anepkisuuii, B.M. Ctpykog. : X.: TOB ,,CxigHo-
perioHaJIbHUN IIEHTP TyMaHITapHO-OCBITHIX iHimiaTuB”; 2010. 332 c.

[adopmartiitai pecypcu B IHTEpHETI.
7. Gartner: Tomn-10 cTtpaTeriuHux TpeHIIB PO3BUTKY TexHojorii y 2020 pomi:
caiit. URL: https://ain.ua/2018/10/26/gartner-top-10-trendov-razvitiya-texnologij/
(mata 3BepHeHHs: 25.10.2019).

Ilnan npoBeeHHs 3AHATTS.

L. [lopsinok npoBeAeHHS BCTYILY 10 3aHSTTS: 03HaHOMIIEHHS 37100yBayiB BUILIOT
OCBITH 3 HAaBYAJILHOIO METOIO 3aHSTTS, HAaBYAJIbHUMU IMUTAHHSAMU Ta PEKOMEHIOBAHOIO
JITEpaTypoIO.

I1. TIopssnok npoBEIEHH OCHOBHOI YaCTHHY 3aHATTSL.

1.3aBaaHHs 1)1 BUKOHAHHSA HA MPAKTUYHOMY 3aHSATTI:
1. BuBYHTH OCHOBHI aJTOPUTMH KJIACTEPHOTO aHATI3Y.

2. MerogamMu KJIaCTEPHOrO aHaji3y IMPOBECTU JOCHIIKEHHA 16 1HBECTHUIINHUX
(GoHAIB, 1110 ONEPYIOTh IHHUMH IarepaMu’ .

3. PeamizyBatu B cuctemi STATGRAPHICS Plus iepapxiuHi arimomepaTuBHI
aJITOPUTMH KJIACTEPHOT'O aHaII3Yy.

4. BukopucToByroun 1HCTpyMEHT cuctemMu Statreporter, ckmacTd 3BIT 1O
nabopaTopHiid poOOTI, IO BKIIIOYAE PE3yIbTaTH CTATUCTUYHOTO aHaIi3y, TOOYI0BaHI
Tabnui i rpadiky.

5. 30epertu NaHi i pe3yiabTaTH poOOTH Y BUTIISLAL (DAMTy CTATUCTUYHOTO MPOCKTY
Statfolio.

HOpH}IOK BUKOHAHHA 3aBIaHHA

Knacrepuuii aHanmiz — 1e CYKYNHICTh METOIB, HIO JO03BOJSIOTH IMPOBECTU
yIpyHOBaHHS 0araTOMIpHUX CIHOCTEPEXKEHb, KOXKHE 3 SKUX OMUCYEThCS HAObOpOM
BUXIJTHUX 3MIHHUX Xi, X, ..., Xh. MeTOw KJIacTepHOro aHaii3y € CTBOPEHHS IpyIl
CXO0XHUX MK COO0I0 00'€KTIB, SIKI IPUIHATO HA3UBATH KiacTepaMu. TepMiH Kiacmep
(cluster) TpakTy€eThCS SIK 32yWeHHs, CKYNYEHHS, 2DOHO, KUCMb, RYYOK, 2PYNA.

MeTtonu KJIacTepHOTO aHaI3y MOKHA PO3JAUIMTH Ha JB1 OIBII TPyNH
1€papX14YHOTO TPYMYBaHHS: aryioMepaTUBHBIE (00'€AHYI0U1) 1 TUBU3UMHI (TTOAUISIIO1).
ArioMepaTHBHI METOH MOCIIOBHO MOEIHYIOTh OKpeMi 00'€KTH B TpynH (KJIacTepu),
a TUBU3UMHI METOJIM pO30MBAIOTh IPYIH HA OKpeMl 00'€KTHU. Y CBOIO Yepry KOXKHUMN
METOJl AK 0O0'€JHYIOUOT0, TaK 1 PO3AUIAIOUOTO TUIy MOXKe OyTH peani3oBaHMil 3a

! Jliox B. O6paboTka ganmsix a 1K B mpumepax. — CI16.: Tlurep, 1997 . — 240 c.


https://ain.ua/2018/10/26/gartner-top-10-trendov-razvitiya-texnologij/
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JIOTIOMOTOI0 PI13HUX AJITOPUTMIB.

Ha nepmiomy kpoili B arjioMepaTUBHUX aJIrOPUTMAX YCl 00'€KTH BBAXKAIOTHCS
OKpeMUMH KiacTepamu. [IoTiM Ha KOXXHOMY HACTYITHOMY KpOIll JBa HaWOIMKYl
KJIAaCTEepH MOEAHYIOThCS B ofuH. KokHe 00'€fHaHHS 3MEHIITY€E YHCIIO KJIAcTepiB Ha
OJIMHUIIIO. BUKOHAHHS aNTOpPUTMY 3aBEPIITYETHCS TO1, KOJU BC1 00'€KTH TOETHYIOTHCS
B oauH Kiactep. Haitbinemn miaxonsiry po30MBKY BHOMpae HalyacTilie cam
TOCITITHUK, SIKOMY HaIa€ThCs ICHIpOrpama, 1o BiIoOpakae pe3ysIbTaTu IPYyITyBaHHS
00'eKTIB Ha BCIX KPOKax aJTOPUTMY.

B STATGRAPHICS Plus for Windows peanizoBaHo 7 BHIIB i€papXiqHHX
arJIOMEpaTUBHUX TPOIEIYp 1 OJHA HEiepapXidHa MpoIeaypa KIACTEPHOTO aHATI3Y:
meron k-cepennix. lepapxiuHi mnpoleaypu AO3BOJISIIOTH IPOCTEKUTH MPOILIEC
BUJIUICHHS YTPYNOBaHb 1 LTIOCTPYIOTh BKJIQJICHICTh KJIACTEPIB, 110 YTBOPIOIOTHCS Ha
PI3HHX eTanax poooTH.

Posrnsaemo 3agady mociipkeHHS 16 1HBeCTHIINHUX (POHAIB, IO OMNEPYIOTh
[IHHUMU TarnepaMu, JJIs OIIHKH iX CTaHy. Y SIKOCTI 3MIHHUX BUKOPHUCTOBYIOTHCS
HACTYMHI XapaKTepUCTUKU (OUIBIIICTh 13 HUX OMUCYETHCS B YMOBHUX OJMHHMIISX):
NpuOYTKOBICTh 3a M'SITHPiYHWEN Tepion — 3MiHHA Five Yr, pmsuk — 3minHa RISk,
mopiyHui BigcoTok aoxony (performance) — Perfl0, Perfll, Perl2, Perl3, Perl4,
BUJIATKOBA YaCTHHA — 3MiHHA EXpPeNnce 1 mogaTkoBi pedTUHTU — 3MiHHA Tax.

Buxigni gani HaBegeHo B Tabmumi 2. Y mepuioMy CTOBII 3a3HAayY€HE
HalilMEeHyBaHHS (POH]ly, @ B OCTAHHbOMY — PEKOMEH/IALlil €KCIEPTIB MO onepaniiax 13
IIHHUMU TlarepaMu 1ux (QoHiB.

Tabauusa 2. lani npo inBecTuuinHi (poHIU

Fund | Five Yr Perfl0 | Perfll | Perfl2 | Perfl3 | Perfl4 | Expence | Tax

Chip 16476 10 25 6 55 4 1,22 89

Contra | 15476 -1 21 16 55 4 1,03 90

Destiny | 14757 4 26 15 39 -3 0,70 69

Vista 15145 -1 20 13 /1 —6 1,49 96

Risk

2

2

3

4
Berger 15596 5 —7 21 9 89 —6 1,70 95
Assett 13640 1 0 22 15 18 —6 1,33 85
Focus 14081 3 1 16 21 25 —6 0,85 75
Magellan | 13827 3 —2 25 7 41 -5 0,96 73
Janus 13187 2 -1 11 7 43 -1 0,91 85
Mason 13029 4 1 12 11 35 17 1,82 92
Gabelli | 12301 3 -3 11 4 34 —2 1,41 80
Growth | 11793 2 3 7 3 27 2 0,77 90
Janus 12441 4 —7 3 2 69 1 1,02 95
Capital | 11728 4 -10 16 5 41 -16 0,97 68
Kemper | 11386 4 —6 2 —2 67 4 1,09 86
200 | y1p58 | 4 | 8 | 15 | 4 | 32 | 0 | 100 |60

Cent.

1. Beenemo HaBeneHi naHi B enektporny Tadmmiro STATGRAPHICS i
30epexeMo ix y (aiini 3 imenem Investfunddata (puc. 1).
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iii! InvestFundData.sf3

Fund Five_Yr Risk Perfl10 Perfl1 Perfl12 Perfl3 Perfl4 Expence Tax =
1 Chip [1] 16476 2 10 25 [ 13 4 1,22 89 -
2 Contra [2] 15476 2 -1 21 16 b5 4 1,03 30
3 Destiny [3] 14757 3 4 26 15 39 -3 0.7 69
4 Yista [4] 15145 4 -1 20 13 7 -6 1.49 96
b Berger [5) 15536 b - 21 9 89 -6 1.7 95
6 Assett (6] 13640 1 0 22 15 18 -6 1,33 85
7 Focus (7] 14081 3 1 16 21 25 -6 0,85 75
8 Magellan (8] 13827 3 -2 25 7 11 -5 0,96 73
9 Janus [9] 13187 2 -1 11 7 43 -1 0.9 85
10 |Mason [10] 13029 4 1 12 11 35 17 1.82 92
11 Gabelli [11] 12301 3 -3 11 4 34 -2 1,41 80
12 |Growth [12] 11793 2 3 7 3 27 2 0,77 30
13 |Janus [13] 12441 4 -7 3 2 69 1 1,02 95
14  |Capital [14] 11728 4 -10 16 5 11 -16 0,97 68
15 |Kemper{15] 11386 4 -6 2 -2 67 4 1.09 86
16  |20th Cent. [16] 11258 4 -8 15 -4 32 0 1 60
17
18
19 I -
| o[

Puc. 1. @aiin oanux

2. Bubepemo Special | Multivariate Methods | Cluster Analysis.

3. YV BiKkHI Alajory BBEJICHHS JaHUX KJIACTEPHOIO aHaI3y (pHUc. 2) 3alUIIeMO
3minHi Expence, Five_Yr, Perfl0, Perfll, Perfl2, Perfl3, Perfl4, Riski Taxy
nojne Data; xapakrepuctuky Fund y mone Point Labels; mone nanux Select

3aJIMIITMMO HOpO}KHiM.

Cluster Analysis

Expence
Five_T
Fund
Perf10
Perfl1
Perf12
Perf13
Perf14
Risk.

Tax

v Sort column names

o]

Data:

X

Expence
Five Y1
Perf10
Perf11
Peirf12
Perf13
Perfl4
Risk:

Tax

[Paint Labels:)

|

[Select:]

Fund

|

Cancel | Delete |

Tranzfarm... |

Help |

Puc. 2. Bixno oianoey 86e0enHsi 0aHux KiacmepHo2o aHali3y

[Ticns natuckanHs kiaBim OK 3'BUTbCA BIKHO 3 NEPBUHHUM 3BEJICHHAM
KJIACTEPHOT'O aHai3y.
Komanma Analysis Options... (BUKJINKA€ThCS KITAlaHHSIM MPaBoi KHOIKKA MHUIII )
nadeni anamizy Analysis Summary no3Bojsie BUOpaTH MapamMeTpH alrOpPUTMY
KJ1lacTepHoro anamizy (puc. 3):
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Cluster Analysis Options E]

Method Diztance Metric oK

(& Mearest Meighbor * Squared Euclidean Carcel

" Furthest Meighbor " Euclidean

" Centroid " City Block
Help

Pl

® fizd= Clugter

" Group Average
O Wad's

(+ Observations

" Wariables
" kMeans

Murmber of Clusters: I Standardize

i

Puc. 3. Bikno eubopy napamempie aneopummy KiacmepHo2o aHalizy

Po3nin Method Bu3Hauae MeToa 00'eTHAHHS CIIOCTEPEIKEHD Y KIIACTEPH:
Nearest Neighbor — cTymiab moaiOHOCTI JBOX KJIACTEPiB BU3HAYAETHCS K BiJICTAHb
MDXK JIBOMa HAHOUIBII CXOXKUMHU (HAMOIMKUYMMK) 00'€KTaMU ITUX KJIacTepiB (METO
«ONU3BKOTO CyCiIay).

Furthest Neighbor — crymine momiOHOCTI BOX KJTacTEpiB BU3HAYAETHCS SIK
B1JICTaHb MIXK JIBOMA HalO1IBII HECXOKUMHU (BIIJAICHUMH) 00'€KTaMU IIUX KJIACTEPIB
(MeTo «aJIeKoro Cyciiay).

Centroid — cryniab moi0HOCTI IBOX KJIACTEPIiB BU3HAYAETHCS K BIACTaHb MIXK
[EHTPaMH IIUX KJIaCTepiB.

Median — cTymiHb HOAIOHOCTI JBOX KJaCTEPIB BH3HAYAETHCSA SIK MeIiaHHA
BIJICTaHb BiJl CIIOCTEPEKEHb B OJTHOMY KJIacTepi IO CIIOCTEPEKEHb B 1HIIIOMY KJIacTepl

Group Average — cTymiHb MoI0HOCTI ABOX KJIACTEPIB BUZHAYAETHCS SIK CEPETHS
BIJICTaHb BiJ] CIIOCTEPEKEHB B OJTHOMY KJIACTEP1 JI0 CIIOCTEPEKEHB B 1THIIIOMY KJIaCTEPI.

Ward’s — wmeron Yopna (Bapma), mpu peanizaifii sIKOro JBa KJIacTepu
BBAXKAIOTHCS HAMOUIbLIE ONMM3bKUMHU, SKILO MPU iXHbOMY 00'€JTHAaHHI MIHIMI3Y€ETHCS
MPUPICT 3arajibHO1 AUCHEPCIi.

K-Means — neiepapxiuanii meroq K-CepenHix, aJirOpuTM SIKOTO MPUITYCKAE
BUKOPUCTAHHS TIJbKA BXIJHUX 3HA4YeHb 3MiHHUX. /Jlngd modatky mpouexypu
kinacudikamii moBuHHI OyTH 3amaHi K BHUMAaKOBO 0OpaHUX 00'€KTiB, sKi OyIyTh
CILY’KUTH €TaJIOHaMU, TOOTO LIEHTPaMHU KJIaCTEPiB.

Pozain Distance Metric Buznayae MeTo1 OOUKMCICHHS BiACTaHI MiXk KJIacTepaMHu:
n
- . . . ., 2
Squared Euclidean — kBagpaT eBkIIi10BOI BijicTaHi: dj, = Zl(xij — Xij)
J:

Euclidean — eBkiinoBa Bincranb: dy =

n

2
Z(Xij — X)) -
=1

n

City Block — sincrans city-block: di =" | xij — X |-
j=1

Po3nin Cluster BuzHavae cxemy kiactepusariii JaHHUX:

Obsevations — knactepu3zaliiss IPOBOJUTHCSA 3a CIHOCTEPSIKEHHSIMH, TOOTO I10
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psAnKax TabauIll TaHKX.

Variables — kmacrepusaiiis MpPOBOAUTHCS MO 3MIHHHUM, TOOTO MO CTOBIIIAX
TaOJIUIll TaHUX.

Poszmin Number of Clusters — kinbKkicTh KitactepiB

Jliis xinactepu3sarii iHBECTUIIIMHUX (OHIIB 3a JonoMoror komanau Analysis
Options... (BHKJIHMKAaEThCA KIIAIlaHHSAM TIpaBOi KHOMKW MwuIi) BuOepemo Furthest
Neighbor — Metox «manekoro cycia» 00'eTHaHHS CIIOCTEPEIKEHD Y KIIAaCTePH; METO]]
oOYMCIICHHST BIJICTAaHI MK KjacTepaMu — €BKJIioBa BincTanb Euclidean; ixmm
napaMeTpH 3aIMIIMMOo 0e3 3MiHu (puc. 4).

Cluster Analysis Options

~ Method ~ Distance Metric
" Mearest Neighbor ~ Squared Euclidean Cancel |
@ Furthest Meighbor & Eyclidean

" Centroid " City Block ﬂl
" Median  Cluster &l
€ Group Average ¢ Dbservations

# s " Variables

" kMeans

Mumber of Clusters: ¥ Standardies

e
Puc. 4. Bikno napamempis kiacmepuzayui ineecmuyiinux ¢onoie

[Ticna natuckanua kinaBimi OK 3'SBUTBCA BIKHO KJIACTEPHOTO aHAMI3y IS

o0paHuX mapaMmeTpiB MeTofy (puc. 5).

B4 STATGRAPHICS Plus - InvestFundFolio.sgp
File Edit Plob Describe Compare Relate Special SnapStatsll Help

] bee |8 | (0 2| B
How:|

EEX

" Eapence Dendrogram
Five_¥r
pore 19 Furthest Neighbor Method,Euclidean
Perf 12 8F 7
Perf 13
Perf 14
Risk
Tax

Humber of complete cases: 16
Clustering Method: Furthest Meighbor (Complete Linkage)
Distance Metric: Euclidean

Cluster  Hembers  Percent

u 16 100,00

Distance

Centroids

Cluster  Expence Five_vr Perf 11

1,14188 13507,6 15,8125

#|lnvestF... & [2] % | Estatad... [#][8] | F3statGal...[= O] > StatRe... |7 [21] >
se button to selsct options ] Z

Puc. 5. Bikno xnacmepuszayii ineecmuyivinux ¢oroie
Hennporpama BioOpaxae i€epapxidHy CTPYKTYpy TIpyIyBaHHS 1HBECTHLIMHUX
donxi. Ilo BepTHKaIbHIA OCiI BiIKJIaAeHA BIJCTaHb MJIsI KOKHOTO KPOKY poOOTH
arJoMepaTHUBHOTO 1€papXiYHOTO alIropuTMy kiactepusauii. Ha ropusonrtanpHiit oci

Use the right mou:
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MOKa3aHl CIOCTEPEKEHHS, CKOMOIHOBaH1 BIAMOBIIHO J0 MpoBeacHoro aHanizy. Ha
JEHJIporpaMi BHUJHI SK MIHIMyM Tpu JepeBa (Kiactepa) 1 iMeHa O0O0'€KTIB
(imBecTHIIHHUX (DOHIIB), 110 BBIMIIUIM Y BUJILJICHI KjacTepH (puc. 5).

J1u1st 61TBIIT TOKIIQTHOTO PO3TIISAY KOKHOTO 13 KJIACTEPIB 3a IOMOMOTOF0 KOMaH !
Analysis Options... (BUKJIHKAEThCS KJIAIAHHAM IPAaBOT KHOIKU MHIIT) Y BiKHI BUOOPY
napamMeTpiB  aNTOPUTMYy KIACTEPHOTO aHamizy (puc. 5) yCTAaHOBUMO KUIBKICTh
kiactepiB Number of Clusters pisue 3.

BuxopucrtoByroun xHonky Tabular Options — BHOOPY TaOJIMYHHUX OMIIIH,
JOTIOBHUMO pe3yNbTaTh Tmpoueaypu kiactepHoro anamizy Cluster Analysis
tabmumsivt - Membership  Table  (npunanexnicte  00'exTiB  Kiactepy) i
Agglomeration Schedule (mocnigoBHicTh 00'¢THaHHS 00'€KTIB y KitacTepu) (puc. 6).

v Analysiz Summary

¥ Membership Table

I lcicle Plot

ok | cencel | s | Hep |
Puc. 6. Tabnuuni onyii npoyedypu Cluster Analysis

BukopucroByroun kaonky Graphics Options — BUOOpY rpadiuHUX OMIIiH,
JIOTIOBHUMO ~pe3yJbTaTH mpoleaypu kiaactepHoro ananizy Cluster Analysis
JBOBHMIPHOIO Aiarpamoro poscitoBanus 2D Scatterplot (puc. 7).

Graphical Options g]

[¥ Dendrogram
[v 20 Scatterplat
[ 3D Scatterplat

[ Agglomeration Distance Plat

ok | Cancel | |

Puc. 7. I'pagiuni onyii npoyeoypu Cluster Analysis

BianoBinHo 10 BBeAeHUX 3MIH OyayTh 3poOisieHi Ta0nuuHi ¥ rpadiuni
nepeTBopeHHs (puc. 8).

VY 3BenenHi kiactepHoro anamizy Analysis Summary Bka3yrooThcs: iMeHa
3MIHHUX, 110 Opanu ydacTh B anamizi Data variables; kinbkicTh croctepexeHb
Number of complete cases; Bukopucranuii Metos kinactepHoro anamizy Clustering
Method i npuitasta metpuka Distance Metric. /lami y 3BeZicHHI OMUCYIOTHCS: YUCIIO
wiactepiB Cluster, kinbkicTh 00'€KTiB y KOXHOMY Kiactepi Members i BimcoTok
00'eKTiB, 110 HAJIEKATh KJacTepy Percent. YV HIkHIN 4acTUHI 3BEICHHS MPUBOIUTHCS
iHopMaltist PO KOOpAUHATH IIEHTPIB KinacTepiB Centroids mo KoxHii 31 3MiHHUX.

VY tabmuii Membership Table (mpunanexHicTh 00'€kTiB KiacTepy) omnrcaHi oOpaHi
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napaMeTpu KJIAaCTEPHOTr0 aHai3y ¥ Ja€ThCs MOBHUHM CITUCOK YCiX 00'€KTIB, X iMeHa U
HOMEpA KJIACTEPIB, Y SIKI BXOASATH 3a3HAUCHI 00'€KTH.

VY rabmuii Agglomeration Schedule naBemena mocmioBHICTE 00'€THAHHS
00'€eKTIB y KJIacTEpH.

JlBoBuMipHa miarpama po3citoBanHs 2D Scatterplot mokasye, sik TpymyrOThCs
JOCTIKYBaHi CIIOCTEPE)KEHHS Ha IUTOIIMHI JBOX 3MiHHI EXpence i Five_Yr (puc. 9).

W24 STATGRAPHICS Plus - InvestFundFolio.sep [=1E3]
File Edit Plot Describe Compare Relate Special SnapStats!!  Wiew  Window Help

Ca || B b ol

EEX

Dendrogram
Furthest Neighbor hMethod Euclidesn

Distance

Membership Table

Cl ing Method: Furthest Neighb
Distance Metric: Euclidean

Row Label Cluster
Cluster Scatterplot
Chip (1] 1 % 1000) Furihest Neighbor Method Euclidesn
Contra (2] 1 17 -

| Cluster

Agglomeration Schedule Centroids

ICI ing Method: Furthest N
Distance Metric: Euclidean

Clusters Combined Stage First Appears  Next
iStage Cluster 1 Cluster 2 Coefficient Cluster 1 Cluster 2 Stage

03 11 13
Expence

% lnvestF...| % |0 % | &uStatGal... |7 O] StatRe... 7 [0] % Elstatad... [ O]

Lse the right mouse button to select options

4

Puc. 8. Bixno npoyedypu Cluster Analysis epynosanns ¢honoie na mpu kiacmepu
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§. Cluster Analysis (=13
_lﬁ*éﬂﬁr B EHUW |E|
Cluster Scatterplot
X 1000) Furthest Neighbor Method,Euclidean
17 E ' ' ' ' ' = Cluster
o 1 o 1
16 E
~ 15[ ) - 1° 3
>'| E° " - i +  Centroids
i) 14 | 5 -
> E ; ]
L 13 ;— ° * —;
11 :,‘ ‘ @ D‘ ) ) ‘ =
0,7 0,9 1,1 1,3 15 1,7 1,9
Expence

Puc. 9. Jleosumipna diacpama posciosanns 2D Scatterplot

KoxHuil knactep npecTaBlieHUid Ha JlarpaMi BIACHUM CUMBOJIOM 1 KOJIBOPOM.
I3 rpadika BurumBae, mo 1-ii kiactep Mae, HU3bKI W CEpellHI BITHOCHI BUTpPATH
Expence 1 gocuTh BHCOKI J0XOAW 3a M'ATUPIYHUMNA Tiepioa. Y kiactepi 2
CIIOCTEPIraloThCs HAMBHUII BUTPATH, aje M cepenHl W BUCOKI M'ATUPIYHI Aoxoau. Y
KJIacTepl 3 HU3BKI BHUTPATH CYNPOBOIKYIOTHCS W HEBUCOKUMH M'STUPIYHUMHU
JIOXOJIaMU.

Jns Toro mo6 BimoOpa3WuTH 1HIINI JlarpaMd PO3CIIOBaHHS, JTOCHUTH KIIAITHYTH
MIPaBOI0 KHOIIKOI MHMIIN ¥, y BiJIOBIJIHOMY BIKHO J1aJIOTy, BUOpATH, IO IIKABIIATH
napv 3MIHHHX.

3. CxaagaHHs 3BIiTY

Cucrema STATGRAPHICS Plus micTuTh criemiaibHui 3aci0 CKIIagaHHs 3BITY 10
MPOBENCHIM CTaTUCTUYHIN poOoTi Statreporter, mo 103BOJsSE 3MIUCHUTH
KOMOIHYBaHHS TEKCTY U rpadiku.

Jlist 30epeskeHHsT pe3ysbTaTiB CTaTUCTUYHOT 00poOKkM nanux B Statreporter
HEOOXI1THO KJIAIHYTH MPABOI0 KHOIMKOI MHIII B Oy/b-sIKOMY MiCIll 0OpaHOi maHemi
aHaJi3y W B, 10 3'IBUBCS KOHTEKCTHOMY MeHI0 BHOpatu myHKT Copy Analysis to
Statreporter...

4. 30epexeHHS CTATUCTUYHOTO MIPOEKTY PO0OTH

Jlnis Toro m00 MOBTOPUTH BCIO CXEMY W €Tamu MPOBEACHOTO CTaTHCTUYHOTO
aHamizy st HoBoro MacuBy mgaHux cuctema STATGRAPHICS Plus nossossie
30epiratu pe3yJibTaTu poOOTH y BUTJISA/II CHIEHIAIbHUX (hailJliB CTATUCTUYHUX ITPOCKTIB
Statfolio. /]yt boro NpoBOASTHCS CTaHAAPTHI Jii:

1. V ronoBHoMy MeHro BuOepith komanay File | Save Statfolio As;

2.V nianoroBomy BikHi Save Statfolio As ykaxiTte manky, y sikiii He0OXiTHO
30eperTu MpoexT 1 iM's (aity;

3. HarucHiTth kHONIKY Save (30epertn).
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JIsist IPOBEJICHHST CTATUCTUYHOTO aHANi3y 3a CXEMOI 30€peKEHOro IMPOCKTY
Statfolio meoOximHo Bimkputu ioro komanmoro File | Open Statfolio, a motim
3aBaHTAXUTH HOBHi (aiin maHux, BukoHaBmu koMmanay File | Open Datafile. Vi
3aJjaHl CTATUCTUYHI MpoLeAypH OyayTh aBTOMAaTUYHO MepeiueHi 3 HOBUMH JTaHUMHU.

II1. ITopsinok NpoBeACHHSA 3aKJIIYHOI YACTUHU 3aAHATTH

Jliis Toro mo6 3aBepmuTH podoty B cucteMi STATGRAPHICS Plus moxxna
BUKOHATH OJ[HE 3 HACTYIMHUX JIIH:

1. Bubpatu komanny File | Exit Statgraphics;

2. Hatucuytu xombOinamiro kiapim <Alt+F4>;

3. HaTucHyTu KHONKY 3aKpuTTS, sika mnepe0yBae B PsIKY 3arojoBKa BIKHA
STATGRAPHICS Plus.

Tema Ne 4. CraTHcTHYHE JOCTiIKeHHSA BeJIUKHX JaHUX.

JlabopaTopHe 3aHATTS 6. JleCKpUNITUBHMIA aHAJII3 BEIMKUX JTAaHUX.
HapuyanbHa MeTa 3aHATTA: chopmMyBaTH y CTYACHTIB HAaBUYKH pPOOOTH B
craructuuHiii rpadiuniii  cuctemi STATGRAPHICS Plus for Windows 3
BaplalliHUMHU PSITAMH, YACITOBUMH XapaKTEPUCTUKAMH, IHTEPBAIbHUM OLIIHIOBAHHSIM.

Yac nposenenusi: 4 ron.

HaBuajbHi nUTAHHSA:

1. 3HallOMCTBO 3 OCHOBHHMMH BJIACTUBOCTSIMU CHUCTEMH 1 3aco0amMu poOOTH B
STATGRAPHICS Plus; BBegeHHS CTATUCTUYHUX JAHUX.

2. [ToGynoBa BapiamifHuX psSAIiB 1 ix TpadiuHuX 300pakeHb y CHUCTEMI
STATGRAPHICS Plus.

3. O6unCIeHHS YUCIOBUX XapaKTEPUCTUK CTATUCTUYHUX PO3MOILITIB.

4. TloOynoBa 1HTEpBaJIbHUX OLIHOK MapaMeTpiB IE€HEPabHOI CYKYMHOCTI 3a
BUOIPKOBUM JTAHUMHU.

Jlireparypa:
OcHoBHa.

1. Aggarwal C.C. Data Mining. — Cham: Springer Ltd. Publ. Switzerland, 2015. — 734p.

2. Aggarwal C.C., Reddy C.K. Data Clustering. Algorithms and Applications.- New
York:CRC Press, Tailor & Francik Group, 2014. — 648p.

3. KOoHCIIEKT JIeKIIii.

JlogaTtkosa.
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4. TndopmarriiiHi TEXHOJIOTIi Yy TMPaBOOXOPOHHIM mdismbHOCTI. Yactuna 1:
BucokoTexHoJIOT14HI TpeHJU y MNPaBOOXOPOHHIN cdepi 3apyOiKHMX KpaiH: HaBd.
noci6. / Xapki. Hau. YH-T BHyTp. Cnipas; [B.M. Ctpykos, /I.B. Y3nos, FO.B. I'nycos
Ta iH.] ; 3a 3ar. pel. KaHJ. TeXH. HayK, jnoi. B.M. Ctpykoa. Xapkis : TOB «JIICA
ITJIFOCy, 2020. 276 c.

5. 3auepknsnuit  M.M. [HdopmarmiiiHi TexHOJOTl y MPaBO3aCTOCOBHIM
nistmeHOCTI: HaBu. mocioamk / M.M. 3anepkisuuii, B.M. Ctpykog. : X.: TOB ,,Cxinno-
perioHaJIbHUN IIEHTP TyMaHITapHO-OCBITHIX iHimiaTuB”; 2010. 332 c.

[adopmariitai pecypcu B IHTEpHETI.
6. Gartner: Tom-10 cTpareriuHux TpeHIIB pO3BUTKY TexHojorikd y 2020 pormi:
caiir. URL: https://ain.ua/2018/10/26/gartner-top-10-trendov-razvitiya-texnologij/
(marta 3BepHenHs: 25.10.2019).

IlLnan MPOBCACHHA 3AHATTH:

L. [Topsinok npoBeAeHHs BCTYILY A0 3aHATTS: 03HaHOMIIEHHS 37100yBayiB BUILIOI OCBITH
3 HAaBYAJIBHOK METOK0 3aHATTSA, HABYAJIBHUMH NUTAHHSIMU Ta PEKOMEHJIOBAHOKO
JTEepaTyporo.
I1. TIopssnok npoBEIEHH OCHOBHOI YaCTHHY 3aHATTSL.
1. 3aBaaHHA 1151 BUKOHAHHSL.
1. BuBuntu ocHoBHi xapaktepuctuku cuctemu STATGRAPHICS Plus.
2. Bectn 3HauenHs 3minHOT X st 50 oguHUIE AOCTIIHKYBAHOI CYKYITHOCTI:
X1, X9,..., X (Tabm. 1).

Tabmus 1.
Xy Xo X3 Xy X5
98 100 98 100 101
X6 X7 Xg Xg X10
100 102 101 101 102
X11 X12 X13 X14 X15
99 101 101 103 99
X16 X17 X18 X19 X20
100 100 98 99 103
X21 X22 X23 X24 X25
98 100 99 98 102
X26 X27 X28 X29 X30
101 100 100 100 101
X31 X32 X33 X34 X35
99 101 103 97 102
X36 X37 X38 X39 X40
103 99 100 100 99
X41 X42 X43 X44 X45
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101 101 100 102 97
X46 X47 X48 X49 X50
100 103 102 100 97
3. BukopucTtoByroun  3HaueHHs ~ 3MIHHOI X, MOOyayBaTH  JUCKPETHUIA

BapialifHul psiJl, CTOBITYUKOBY M CEKTOPHY JllarpaMH.

4. O0YHCIUTH OIMKCOBI CTATUCTUKU (YHCIIOBI XapaKTEPUCTUKH) 3MiHHOT X :
cepeaHe, MeliaHy, MOy, JUCIIEPCIIO, CEpEIHE KBaapaTUYHE BIIXWICHHS, MIHIMYM,
MaKCHMYyM, pO3Max BapilOBaHHS, HW)KHIN KBapTUJIb, BEPXHINH KBAPTUJIb, KOSMIIIEHT
acUMeTpii, CTaHJapTU30BaHUK KOe(IIIEHT acuMeTpli, Koe]illleHT eKcIecy,
CTaHJapTU30BaHUN KOe]IllleHT eKcIecy, KoedilieHT Bapiarlii.

5. 3a nanumu BuOipku obunciutu 1-#, 10-#, 25-#, 35-#, 50-#, 65-#, 75-i, 90-i,
99-#1 mporeHTHIH.

6.3a nmanumu BuOipkum moOyayBatu 95% 1 99% moBipui iHTepBamM s
MaTEMaTHYHOTO OUYIKYBAaHHS ¥ CEpETHBOTO KBaJAPATUIHOTO BiAXHUIICHHSI.

7. 3a nanuMu BUOIpKU NOOYy1yBaTH 1HTEPBAJIbHUMN BaplalliiHUI psia 1 TICTOrpamy
9acToT.

8. BukopucTtoByroun iHCTpyMeHT cucteMu Statreporter, ckimacTu 3BiT IO
nabopaTopHii poOOTI, IO BKIIIOYAE PE3yIbTAaTH CTATUCTUYHOTO aHali3y, Mo0yI0BaHi
Tabnuill i rpadiky.

9. 36epertu naHi i pe3ysbTaTd pOOOTH Y BUTJISI (pailily CTAaTUCTUYHOTO MTPOCKTY
Statfolio.

2. Oopodka nanux y crarucru4Hiii cucremi STATGRAPHICS Plus

STATGRAPHICS Plus — mporpamHmii nakeT Jyisi CTATHCTUYHOTO aHAI3Y
JaHUX, 10 BKJItoUae Oubie 250 CTaTUCTUYHUX 1 CUCTEMHUX TIPOLIEAYD, 110
3aCTOCOBYIOTHCS B O13HEC1, EKOHOMIII, MAPKETUHTY, MEUIIUHI, 010JI0T11, COLI10JIOT11,
MICUXOJIOTIT ¥ B 1HIIMX 00JIaCTSX.

VY 6a30Biii cucTeMi (PYHKIIOHYIOTh HACTYIHI TPOLIEIYPH:

e Mento Describe (omvc maHux) MiCTUTh CTaTUCTHYHI METOIM aHAII3y MO OIHIHN i
MHOHH1 3MIHHHX, TIPOIEYPH JOOOPY pO3MOILIIB, 3ac00M TaOyIISIIIT JaHUX;

e Mento Compare (MopiBHSHHS TaHWUX ) BKIIFOUYA€ METOIH IMOPIBHSHHS IBOX 1 OLIbIIe
BUOIPOK JaHUX, IPOLEYpU OAHE— 1 0araTo(pakTOPHOro AUCHEPCIHHOrO aHai3y;

e Mento Relate (BimHOCHHY TaHUX) MICTUTh MPOLEIYPH TPOCTOTO, MOJTIHOMIAILHOTO
1 MHOXXMHHOT'O PErpeciiiHOro aHamizy.

Ji pO3IIMPEHHS] MOXKJIMBOCTEHN CHCTEMU MPOMOHYIOTHCS 10AATKOB1 MOAYI,
iHIIaTi3aIisa AKUX 3AIHCHIOEThCS yepe3 MeHro Special. o Hux BiIHOCSATHCS:

e Monyns «KOHTpPOJIb KadyecTBa» MPU3HAYCHUN IS OIIHKK €(EKTHBHOCTI BCIX
JJAHOK BUPOOHUYOTO TMpoIecy i popMyBaHHS BIAMOBITHUX KapT.

e Monyns «Ili1aHNpoOBaHMe IKCIIEPUMEHTA) JJonoMarae chopMyJItoBaTH KpUTEPIi
ONTUMAJIBHOCTI IJIaHY €KCIIEPUMEHTY, MiAi0paT HallKpallui 11aH, OpraHizyBaTu
30ip 1 00poOKy HeoOximHOoi1 iH(opMalii. Y Moaysal MpPONOHYIOThCS €(PEeKTUBHI
crocoOu CpouIeHHs ¥ 1HTerpatii 3HaHb Ipo AOCI1KYBaHUI MpoIEC.
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e Monynb «AHAJU3 BPEMEHHBIX PSIA0B» MICTUTh OMUCOBI METOIH, MPOIEIYPH
3TJ1a/KYBaHHS PSAIIB, CE30HHOT IEKOMIO3UITIT i TPOTHO3yBaHHS.

e Monyne «MHOroMepHble MeTOAbI» NPU3HAYCHUM JUISI BUBYEHHS B3a€EMUH
MHOXHUHH (akTopiB (3MiHHKX). J[J1 11bOTO B MOy (DYHKITIOHYE TI'SITh TIPOIIETYD,
mo 3abe3meuyioTh TpoBeneHHS KiiacTepHoro anaJjily, aHamizy MO METOIY
I'osioBHUX KOMIOHeHTIB, MakTopHOro, AuckpuminanTHoro i1 KaHoHiuHoro
KOpeJsiiiiHOro aHaizy.

e Po3mmpenuii perpeciiinuii aHaJji3, kpiM 0a3MCHHUX TIPOIEAYpP pPErpeciitHoro
aHajizy, BKJIIOYAE pI3HI KamiOpoBaHI MOJEdi, MNPOLEIYpPH TOPIBHSHHS JIHIM
perpecii, BiZOOpy HaWKpamuX pPErpeciiHuX MoJeeH, HEeTiHIHHY MHOXUHHY
perpecito, puIHK—pPErpecito i JOTICTUYHY Perpecito.

Statfolio — craTucTuyHMii MpoeKT

B STATGRAPHICS Plus peanizoBanmii 3aci® CTBOPEHHS CTaTHCTUYHUX
MPOEKTIB JJIsi aBTOMAaTHU3allli ¥ 30epexeHHs] pe3yibTaTiB PoOOTH. YCIO MPOUEaypY
aHami3y naHux (oOpaHi METOH, MapaMeTPU CTATUCTUYHUX METOJIIB, BUJU rpadiuyHuX
BiJIOOpa)KeHb pE3yJbTaTIB aHajizy, TaOau4Hi (opmMu, KOMEHTapi ¥ T.I.), MOXKHa
30epertu y Burisaai daiiny Statfolio. Skio BuHMKae HeoOXiaHICTH B 00pOOIIi 1HIIIOT
MHOKMHH JIaHUX 32 CKJIAJIEHOIO0 CXEMOI0 aHalli3y, MOTPIOHO 3aBAHTAKUTH HOBUH (haiis
nanux. Pesynbratu anamizy, Tabnuii i rpadiku OyayTh nepenidyeHi aBTOMaTHYHO.

Statadvisor — craTHcTHYHA KOHCYJIbTANist

VY mporpami STATGRAPHICS Plus peanizoBanuii inctpyment Statadvisor
1HTeprpeTalii pe3yJbTaTiB aHali3y JAaHUX; OOTOBOPEHHSI MOXKJIMBUX HEIOJIKIB 1
npoOJeM METOIB aHami3dy; BU3HAYEHHS CTAaTHCTUYHOI 3HAYMMOCTI OTPUMAHHUX
pE3yNbTATIB.

Statgallery — incTpymeHT 1J1s1 KOMOiHYBaHHS TEKCTY i rpadikm

Incrpyment Statgallery mnosBossie 30epiraTé pe3ysibTaTH aHadi3y AaHHX Y

BUTJISAI MeTadaiiia i1 apXiBarlii, meperysiay 1 ApyKy.

Statreporter — iHcTpyMeHT AJisl CTBOPEHHS 3BiTiB

Statreporter — «rpoMi>KHMID THCTPYMEHT MK OJIOKHOTOM 1 «IIOBHUM
TEKCTOBHM MPOIECOPOM, JI03BOJISIE€ TTOETHYBATH 3BITH, CTBOPEHI 3 TAOJIMYHUX OIIIIH,
rpadikiB, 3aMITOK 1 iIHTepHpeTaiiii 3 Statadvisor.

Bun po6oyoro BikHa STATGRAPHICS Plus mnpencraBineHuit Ha puc. 1.

Habip kHOMOK y maHen MBUAKOTO AOCTYMY NPU3HAYEHUH ISl BIOKPUTTS U
30epexkeHHs cTaTUCTUIHKX TTpoekTiB Statfolio, daiinis qanux, mi1st podboTH 3 Oydhepom
OOMiHY, JJI1 BUBEJEHHS PE3yJbTATIB CTATUCTUYHOTO aHaNI3y Ha JPYK, a TaKOX JJIs
BUKJIMKY JIEIKUX CTATUCTUYHUX 1 rpadiyHUX MPOLEAYD.

VY HUKHIN YacTHHI BIKHA PO3TaIllOBaHUi HaOip MIKTOrpaMm, 3B'I3aHUX 3 HACTYITHUMHU
onepanismu: Untitled Comments, Statadvisor, Statgallery, Statreporter.



27

%4 STATGRAPHICS Plus - Untitled StatFolio

dit Plot Describe Compare Relate Special SnapStats!! View

S 8 T | DR F el e ) B2

Tlanens ObICTPOro JOCTYIA K JAHHBIM K DnekTpoHHas TabaHIa
I'maBHOE MeHIO CTaTUCTUUYECKUM IIPOLieypaM

i cuntitled> |Z”E‘

StatGallery  fj StatReporter

Puc. "I . Bixno STAT GRAPHIéS Plus i io2o ocrnoeHi eremenmu
3. BBeaenns 1anux

1. Iicns 3amycky STATGRAPHICS Plus  BigkpuBaetbcs BikHo Untitled
eneKkTpoHHo1 TabmuIl (puc. 1). I{g Tabmuis opraHi3oBaHa TaKUM YHHOM, IO 11 PSAIKH
BIJINOBIJIAIOTh CTIIOCTEPEKEHHSIM (E€KCIIEpUMEHTAbHUM, BHOIPKOBUM JIaHHWM), a
CTOBIIIIl — O3HaKaM (3MiHHMM). Po6oTa 3 Heto aHanmoriyHa poOoTi 3 IHIIUMH B1JIOMUMHU
enekTpoHHnMu Tabmumsmu s Windows, takumu sk Microsoft Excel, Statistica,
SPSS, Lotus 1 1H.

2. Jlnd 3aBOaHHS IMEHI 1 TUITY 3MIHHUX (O3HAaK) BUKOHAWTE HACTYMHI Al

* KJIAIHITH JIIBOIO KJIABIIICIO MUIII HA IMEH1 3MIHIOBAHO1 3MIHHOT (HAITPUKJIA],

Ha Col_1);
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i
Comment: Cancel
|W'idth: Q
ﬁE_ Help
Type

& Numeric

" Character

" Integer

" Date

" Maonth

" Quarter

T Time [HH:MK) " Date-Time

7 Time [HH:MM:55) " Date-Time

" Fived Decimal: |—

" Formula

|

Puc. 2. Bikno mooughixayii sminnoi
KJIAIHITh MPABOIO0 KHOIIKOIO MUIII;
* y KOHTEKCTHOMY MEHIO, 1110 3'iBUBCs, BHOepiTh komanay Modify Column;
* y BikHi gianory Modify Column (puc. 2) 3anoBHiTs nosst: Name — im'st
3MinHOl, (Hanpukiaa, X); Comment — komeHTap ( pH HEOOXIAHOCTI); Y
nose Type Bi3HauTe HEOOX1THUM TUTT 3MIHHOA.
*natucHiTh OK;
*ckacyiiTe BUIUIEHHS CTOBIYMKA, YCTAHOBUBIIM IMOKAKYMK MHILII 11032
TPaHUIICIO CTOBIMYMKA W KIIAI[HYBIIH JIIBOIO KHOIIKOIO.
3. BBeniTh 3HaUEHHS 3MIHHOI.
4. Ilicns 3anoBHEHHS TAOIMII HEOOXIAHO 30epertu (aia JaHuX, Uil 4Oro

*

1234

BuOepiTh koMmanay File | Save | Save Data File (abo matucHiTh Ha mikTorpamy | B Ha
NaHesi IIBHUIKOTO JOCTYIy); BBeAiTh iM's ¢airy (manpukiax, Descriptive) i
HatucHITh OK. Ilicis 1iei oneparii B 3aroyloBKy TaOJIHII 3'IBUTHCS 3a3HAYCHE 1M'S,
sKe OyJie BUKOPUCTOBYBATHCS y MOAANBIIOMY aHai31 (puc. 3).

5. 30epexiTh MPOEKT aHAIIi3y JaHUX, U 4oro BuOepiTh komaHay File | Save |

Save Statfolio (a6o HaTHCHITB Ha mikTOrpamy BV Ha mAaHEN MIBHAKOIO HOCTYIIY);
BBeiTh iM's mpoekty (Hampukian, Descriptivefolio) i matuchiTe OK. Ilicas miei
orepariii B 3arosioBky pododoro BikHa STATGRAPHICS Plus 3'sBuThcs 3a3HaucHe
IM'Sl IPOEKTY.
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::::|Descriptive.sf3

X Col_2 Col_3 Col_4 Col_5 Col_6 Col_7 Col_8 Col_9
98 | [

Puc. 3. @avin oanux
4. IToOynoBa i rpagiune 300pasKeHHs JTUCKPETHOI0 BapiauiiiHOIro psaxy

1. ¥V rooBHOMYy MeHI0 BuOepiTh komanay Describe | Categorical Data |
Tabulation.

2. Y BIKkHI, 10 3'iBWIOCA, BUOOPY 3MiHHUX mpoueaypu Tabulation (puc. 4)
BIJI3HAUTE HEOOXIOHY 3MIHHY.

Tabulation E
Data:
]|

[Select:)

|

¥ Sort column names

u]:8 | Cancel | Delete | Iransform..| Help

Puc. 4. Bixno eubopy 3minnux npoyeoypu Tabulation

3. Buecith iM's 3MiHHOI B mojie Data, knanmHyBIIM J1iBOIO KHOIMKOK MHUIII Ha

KHOIILI1 E

4. HatucHits knasimy OK.

5. Ha expani 3'sButhest BikHo Tabulation, mo MicTUTh Taki BUJIU aHATI3Y
o0paHoi 3MIHHOI, SIK:

1) Analysis Summary — y3aransHeHuii anaini3 (Data variable: — anamizoBana
sminaa; Number of observations: — aucio cnocrepeskens; Number of unique
values: — grcio pi3HUX 3HAYEHb CIIOCTEPEIKEHD (YUCIIO BapiaHT));

2) Frequency Table — Tabaums wactot. To0TO Bapiariiiai psiau gactot (Class —
nopsaAKoBuil HoMep Bapiantu; Value — BapianTa; Frequency — gyacrtora; Relative
Frequency — BigHocHa yactota; Cumulative Frequency — HakomnuueHa 4acToTa;
Cum. Rel. Frequency — nakomuueHa BiJHOCHA YaCTOTA);
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3) Barchart — croBnunkoBa (cMyroBa) jiarpama.
4) Piechart — cextopHa aiarpama.

VY BepxHbOMY psizIKy BikHa Tabulation po3ramioBani cTaHIapTHI KHOIIKH, SKi
3'ABIIAIOTHCS Y BIKHI OY/Ib-5KO1 CTATUCTUYHOI TIporieaypu (puc. 5):

Input Dialog &=

— 3MIHA BXIJTHUX JaHHX;

Tabular Options — BUOIp TaOJUYIHUX OTIIIIH;

Graphics Options — BHOIp rpadivyHUX OMIIiH;

Save results — 30epeXeHHs pe3ybTaTiB aHami3y y ¢aili JaHuX.

¥4 STATGRAPHICS Plus - DescriptionFolio.sgp.
File Edit Plot Describe Compare Relske Special SnapStats!l Wiew Window Help

o o ] v | B2

)i v 2| 02|

O]

Analys:
Data variable: X
Mumber of observations: 58

Number of unique values: 7

The StatAdvisor

This procedure counts the number of times each of the 7 unique

values of X occurs. It then displays tables and graphs of the

tabulation.

Barchart for X

frequency

Frequency Table for X

Relative

Frequency Frequency Frequency

Cunulative Cum. F

Freque

3 08,8608
5 a8,1888
7 a8,14808
14 a,28a80
18 6,2600
6 a8,1208
5 a8,1888

3

8
15
29
39
45
1)

1
.1

i
» 8
1

The Statnduvisor

| @

A

v

Piechart for X

statRe... 7 [0 % | EstaGal... [ 2] %

Puc. 5. Bixno npoyedypu Tabulation

[ToaBiitHMM KJIallaHHSM JI1BOi KHOTIKM MUIII TI0 OOpaHii MaHel aHali3y MOXKHa
PO3KPHUTH HOTO 7S TIEPETIIsA Y.

Kiamanus npaBoi KHOIIKM MUIII Ha TIaHEeJ1 aHaJl13y BUKJIUKA€ KOHTEKCTHE MEHIO
OMII[I{, MyHKTH KOO 3ajekKaTh B TUMY MaHeni. Hanpukia, KOHTEKCTHE MEHIO
CTOBITYMKOBOI miarpamu Barchart (puc. 6) mo3Bosisie ofepkati TOCTYII 0 OIIIiK
naneni (Pane Options...), mapamerpam rpadiku (Graphics Options...), ckomiroBaTu
rpadik y 6ydep oominy (Copy...), posapykyearu (Print...) abo BUKOHATH TIeperiisi
rpadika nepex qpykom (Print Preview...), ckomitoBaTu nanesb y rajepeto (Copy
Pane to Gallery...) a6o 3Bit (Copy Analysis to Statreporter...), 36epertu rpadik
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(Save Graph...).

Pane Cptions. ..

Graphics Options...

Copy ChrH-C

Prirt... F4
Prink Presiew. .. Shift+F3

Copy Pane to Gallery...
Copy Analysis to StatReporter,.,

Save Graph...

Puc. 6. Koumexcmne mento cmosnuuxosoi oiaepamu Barchart

BukopucroByroun nmyHkT Pane Options... KOHTEKCTHOTO MEHIO CTOBITYMKOBOT
niarpamu Barchart smiHuMO ropu30oHTaIbHUN HANPSMOK Ipadika Ha BEPTHKAIbHE

(puc. 7):

Barchart for X

e e
" Clustered 15F 3
Cancel
" Stacked
Help 12 | -
Scaling Q a‘
% Frequencies § 9t T
~
Percentages o 6l ]
Direction g 3
" Horizontal i . ]
@ Wetical Ok 5
Baseline: 100 101 102 103
0.

Puc. 7. 3mina nanpsamxy cmonbuxosoti oiaepamu Barchart
5. OnHOMipHMH aHAJII3 TaHUX
Yucs10Bi XapaKTepUCTUKH (CyMapHi CTATUCTHKH)

1. V¥ ronoBHomy MeHio BuOepith komanay Describe | Numeric Data | One-
Variable Analysis.

2. Y pgianoroBomy BikHi One-Variable Analysis Bigsnaute odocurioocysarny
3MIHHY.

3. 3anumiTh iM's 3MiHHOI B nojie Data.

4. HarucHits knasimry OK.

5. Ha expani 3'sButbes Bikno One-Variable Analysis (puc. 8), mo mMicTuTh Taki
BUJIM aHAJI3y 0OpaHoi 3MIHHOT, SIK:

1) Analysis Summary — y3aransHeHuii anaini3 (Data variable: — anamizoBana
sminnaa; Number of observations: — aucio cnocrepeskens; Number of unique
values: — yrcio pi3HUX 3HAYEHb CIOCTEPEKEHD (YMCIIO BapiaHT)).
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2) Summary Statistics — cymapHi CTaTHCTHUKH.

3a 3aMOBUYYBaHHSIM OOYHCIIIOIOTHCS HACTYITHI XapaKTePUCTUKH:
Average - cepenns apupMeTuyHa;

Median - meniana;

Mode - mona;

Variance - nucnepcis;

Std. Deviation - cepenHe kBapaTHYHE BIAXUICHHS (CTaHIaPTHE BIIXUICHHS);
Min. - MiHIMyM;

Max. - MakcuMyMm;

Range - po3max BapitoBaHHS;

Lower Quartile - HuKHI# KBapTHIIb;

¥4 STATGRAPHICS Plus - DescriptiveFolio.sgp
File Edit Plot Describe Compare Relate Special SnapStats!! ¥ew Window Help

o | ] ([l | B e R e ) PO

Variable Analysis - X

Summary

Data variable: X Scaﬁel’plot

58 values ranging from 97,8 to 183,80

The StatAdvisor

This procedure is designed to summarize a single sample of data.
It will calculate various statistics and graphs. Also included in trt
procedure are confidence intervals and hypothesis tests. Use the
Tabular Options and Graphical Options buttons on the analysis toolbar
to access these different procedures.

98 99 100 101 102

X

Summary Statistics for X i
Box-and-Whisker Plot
Count = 58
Average = 100,22
Median = 108,08

,
Uariance = 2,6649

Standard deviation = 1,63245
Minimum = 97,08

Lower quartile = 99,8

Upper quartile = 1081,8

Stnd. skewness = -8,386327
Stnd. Kurtosis = -0,754249
Coeff. of variation = 1,62887%

The Statnduvisor
<

———— e —_— — e e —_—

Use the right mouse butkon to select options

Puc. 8. Bixno npoyeoypu One-Variable Analysis

Upper Quartile - BepxHiit kBapTuIib;

Std. Skewness - crangapTi3oBaHuii (HOPMOBaHHIT) KOS(DII[IEHT aCUMETPIT,

Std. Kurtosis - cranmapTr3oBaHuii (HOpMOBaHHUi) KOSPIIIEHT EKCIIECY;

Coeff. of Var. - koedimieHT Bapiariii;

3) Scatterplot — giarpama po3citoBaHHSI.

4) Box-and-Whisker Plot — miarpama "Slik 3 Bycamu" (iiarpaMa po3maxy).

Komanma Pane Options... (BUKJIMKAETHCSA KIAllaHHSIM MMPaBO1 KHOIKKM MHMIII )
naHel aHanizy Summary Statistics 103Bossie 00YMCIIUTH T0AATKOBI
XapakTepucTuku (puc. 9):
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Summary Statistics Options g]
v in. I™ Skewness
IV Max ¥ Std. Skewness

v Mode ¥ Range [ Kurtosiz

™ Geo. Mean ¥ Lower Quartile ¥ Std. Kurtosiz
¥ Wariance ¥ Upper Quartile Iv Coeff. of Var.
v Std. Deviation [ Interquartie Range [ Sum

I Std. Emor

0k | Cancel | Al | Help |
Puc. 9. Bixno eubopy cmamucmux naneni ananizy Summary Statistics

Geo. Mean - cepeHe reOMETPUYHE;

Std. Error - crangapTHa IOMHUIIKA;
Interquartile Range - Mi>kKBapTHIIbHUI PO3MaX;
Skewness - koedillieHT acUMeTpiT;

Kurtosis - koedillieHT excIiecy;

Sum - cyma elleMeHTIB CYKYITHOCTI;

BuxkopucroByroun kHoniky Tabular Options — BUOOPY TaOJIUYIHUX OIIIIIH,
JIOTTIOBHUMO OJHOMIpHUH aHai3 nanux One-Variable Analysis nporenypamu
OOYHMCIICHHS MPOIEHTUIIIB, TOOY0BH IHTEPBAJILHOTO BapialllfHOTO PSAY M JOBIPUUX
iHTepBaiiB (puc. 10).

Tabular Options E]

I¥ Analysis Summary

¥ Summary Statistics

¥ Percentiles

¥ Frequency Tabulation
™ Stem-and-Leaf Display
¥ iConfidence intervals
™ Hypothesis Tests

0K | Cancel | 2l

Help |

Puc. 10. Bixno subopy suois oonomipnoco ananizy One-Variable Analysis
6. [lobdynoBa ii rpagiuna 300paxeHHs1 iIHTEpPBAJLHOT0 BapiauiiiHoro psiay

1. Jlnga moOyqoBU IHTEPBAIBLHOTO BaplaliiHOTO psy 3a BUOIPKOBUM JaHUMHU
HATHCHITh KHONKY BHOOpY Tabnmunux ommii Tabular Option ogHomipHOTO aHami3y
One-Variable Analysis.

2. Y BiKkHI, 110 3'ABHIIOCS, Bii3HauTe NyHKT Frequency Tabulation (main. 10).

3. HatucHits knasimy OK.

4.V mnanmem opHomipHoro anamizy One-Variable Analysis 3'SIBUTHCS
IHTepBaJILHUN BaplalliiHul psij;
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Frequency Tabulation for X

Lower Upper Relative Cumulative Cum. Rel.

Class Limit Limit Midpoint Frequency Frequency Frequency Frequency
at or below 96,0 0 0,0000 0 0,0000

1 96,0 97,1429 96,5714 3 0,0600 3 0,0600

2 97,1429 98,2857 97,7143 5 0,1000 8 0,1600

3 98,2857 99,4286 98,8571 7 0,1400 15 0,3000

4 99,4286 100,571 100,0 14 0,2800 29 0,5800

5 100,571 101,714 101,143 10 0,2000 39 0,7800

6 101,714 102,857 102,286 6 0,1200 45 0,9000

7 102,857 104,0 103,429 5 0,1000 50 1,0000
above 104,0 0 0,0000 50 1,0000

Mean = 100,22 Standard deviation = 1,63245

Tabnuig BapialiitHOro psly MICTUTh HACTYITHI CTOBIILI:
Class — ITopsimkoBuit HOMEp

Lower Limit — HwkHs rpaHuist

Upper Limit — Bepxus rpanuiis

Midpoint — Cepenuna iHTepBaIy

Frequency — Yacrora

Relative Frequency — BinnocHa dacToTa

Cumulative Frequency — Hakonu4eHa yactora
Cumulative Relative Frequency — Hakonuuena BigHOCHA 4acToTa
Mean — Cepenns apupmMeTnyHa

Standard deviation — CepenHe kBajipaTHIHE BiIXUICHHS

Freguency Tabulation Options

Murnber of Claszes:
! Cancel
L Linit:

awer Limi Help

9. _______J
U pper Limit:

103, [ Hald

Puc. 12. Bikno sminu onyit npoyedypu Frequency Tabulation

Jlyist 3M1HU TIapaMeTpiB BapialliifHOTO PsAy KJIAIHITH MPABOK0 KHOTKOIO B OY/Ib-
AK1i rpadi BapiamiiftHOTO psiay. Y I1aJOroBOMY MEHIO, IO 3'SBUBCS, BUOEPITh MYHKT
Pane Options. 3'sButhes BikHo Frequency Tabulation Options (puc. 12).

3anoBHUBIIY BIAMOBIAHI 0JI, MOKHA 3MIHUTH:

*ypcio inTeppaiiB po3ouBku (Number of Classes);

*HIKHIO TPAHUITIO TIEPIIIOTO iHTepBaiy po3ouBku (Lower Limit);

*BEpXHIO IPAaHUIII0 OCTAHHKOTO iHTepBaTy po3ouBku (Upper Limit).
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Frequency Tabulation for X

Lower Upper Relative Cumulative Cum. Rel.

Class Limit Limit Midpoint Frequency Frequency Frequency Frequency
at or below 96,0 0 0,0000 0 0,0000

1 96,0 97,0 96,5 3 0,0600 3 0,0600

2 97,0 98,0 97,5 5 0,1000 8 0,1600

3 98,0 99,0 98,5 7 0,1400 15 0,3000

4 99,0 100,0 99,5 14 0,2800 29 0,5800

5 100,0 101,0 100,5 10 0,2000 39 0,7800

6 101,0 102,0 101,5 6 0,1200 45 0,9000

7 102,0 103,0 102,5 5 0,1000 50 1,0000
above 103,0 0 0,0000 50 1,0000

Mean = 100,22 Standard deviation = 1,63245

Jlnst Toro 1100 3adikcyBaTH BHECEHI 3MiHHM BCTaHOBHUTE mpanoperis Hold.

BukopucroBytoun kaonky Graphics Options — BUOIp rpadiyHUX OMIIii
(puc. 13), nogamo 1o rpadiyHUX MaHeled 0OJHOMIPHOTO aHami3y nanux One-
Variable Analysis nanens Frequency Histogram 3 ricrorpamoro yactoT (puc. 14).

Graphical Options

v Scatterplot
W Box-and-whisker Plat
i '
[ Quantile Plat

™ Mormal Probahbility Plot
[ Density Trace

™ Symmetry Plat

[ ok | concel | s | Hew |
Puc. 13. Bikno subopy epaghiunux onyiv Graphics Options
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B STATGRAPHICS Plus - DescriptiveFolio.sgp - a
File Edit Plot Describe Compare Relate Special SnapStats! View Window Help
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Use the right mouse button to select options

Puc. 14. T'icrorpama yacrot Frequency Histogram

Hust 3miHu mapameTpiB abo Buay rpadiuyHOTO 300pa)kKeHHS, YCTaHOBUTE

NOKXYMK MHUIIl y BIKHI TICTOrpaMH W KIJIALHITH NPABOI0 KJIABIICID MHIIL. Y
J1aJJOTOBOMY MEHIO, 110 3'aBUBCA, BUOepeTe mMyHKT Pane Options. 3'IBUTBCS BIKHO
Frequency Plot Options (puc. 15).

Frequency Plot Options

Murnber of Classes:
7
Cancel
Lower Limit:
5. Help
Upper Limit:
103, ¥ Hald

Counts Plat Type
™ Relative * Histogram

[T Cumulative " Palpgon

Puc. 15. Bixno 3minu napamempis cicmozpamu 4acmom

3amoOBHHUBIIM BiJITOBIIHI TIOJIT MOYKHA 3MIHHUTH:
e upcyo intepBaiB po3ouBku (Number of Classes);
® HIDKHIO TPAHHUIIIO TIEPIIIOro iHTepBany po3ousku (Lower Limit);
e BCPXHIO IPAHUIIIO OCTAHHBOTO iHTEpBaIy po3ouBku (Upper Limit).

Takox MO>KHa 3MIHUTH TiCTOrpaMy 4acTOT Ha:
e ricrorpamy BimHocHuX 4yactoT (Relative);
e TicTOrpaMy HakoOmMuYeHHUX BigHOCHHX YacToT (Cumulative).

MosknuBa 3mMiHa BUy rpadigHOTO 300paKEHHS:
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e ricrorpama (Histogram);
e tojiron (Polygon).

Bim3naunBmm moTpibHI omiiii, HaTUCHITH KiaBinty OK.

8. Ckuiaganns 3BiTy o po0ori.

Cucrema STATGRAPHICS Plus micTuth crierianbHuii 3aci0 CKIaJgaHHs 3BITY
10 IIPOBE/ICHIN CTaTUCTHYHIN poOoTi Statreporter, mo 103BoJis€ 3M1HCHUTH
KOMOIHYBaHHS TEKCTY il rpadiku.

Jlns1 30eperkeHHsl pe3yJIbTaTiB CTaTUCTHYHOT 00poOKHU JaHux B Statreporter
HEO0OX1THO KJIAITHYTH MPaBOIO0 KHOMKOI MUIII B OyIb-SIKOMY MiCIll 00paHOi MmaHei
aHaJi3y U B, MO 3'IBUBCSI KOHTEKCTHOMY MeHIO BiOpatu myHKT Copy Analysis to
Statreporter...

9. 30epexkeHHS CTATUCTUYHOIO MPOEKTY BUKOHAHOTO 3aB/JAAHHSI.

Jliist TOro 1100 TOBTOPUTH BCIO CXEMY U €Talu IMPOBEIECHOrO CTATUCTHYHOTO
aHanizy juis HoBoro macuBy nanux cucrema STATGRAPHICS Plus no3sossie
30epiratu pe3yjabTaTu poOOTH Y BUTJISI ClielialbHUX (haiiiiB CTATUCTUYHUX
npoektiB Statfolio. [Ins 1p0ro mpoBOAATHCSA CTAHIAPTHI i

1. 'V ronoBHOMy MeHIO BuOepiTh komany File | Save Statfolio As;

2. 'Y mianoroBoMmy BikHiI Save Statfolio As ykaxiTh nanky, y sikiii He0OXiIHO
30eperTH mpoekKT 1 iM's Qaity;

3. HatucHite xHOnKy Save (36eperTn).

JJist mpoBeEHHS CTATUCTUYHOIO aHaJI3y 32 CXEMOIO 30€peKEHOr0 NPOEKTY
Statfolio HeoOximHo BinkpuTH oro komanzoro File | Open Statfolio, a motim
3aBaHTaXXUTH HOBUH (paiin nmaHux, BukoHasim komanny File | Open Datafile. Vi
3a/1aH1 CTAaTUCTUYHI NPOLEAYypU OyAyTh ABTOMATUYHO NIEpPEIIYeHi 3 HOBUMU JaHUMH.

II1. ITopsinok NMpoBeAeHHA 3aKJIIOYHOI YACTUHH 3aAHATTSH

s toro mo6 3aBepmutH podoty B cuctemi STATGRAPHICS Plus moxna
BUKOHATH OJHE 3 HACTYITHHUX JIIH:

1. Bubpartu komanay File | Exit Statgraphics;

2. HarucuyTtu komOiHalio kinasim <Alt+F4>;

3. HarucHyTm Ha KHOMII 3aKpUTTH, siKa mepe0yBae B PSAKY 3arojioBKa BiKHA
STATGRAPHICS Plus.



