MIHICTEPCTBO BHYTPIIIHIX CIIPAB YKPATHU
XAPKIBCbKUH HAIIIOHAJIbHUN YHIBEPCUTET
BHYTPIIIHIX CIIPAB

Kadenpa kioepoe3nexku Ta DATA-TexHosorii, pakyabrer Ne 6

METOJUYHI MATEPIAJIN

N0 ITPAKTUYHUX 3AHSATH
3 HaBYAJIbHO1 AUCHUILUIIHA «Mo/eJi, MeToaH Ta 3acC00M AHAJTITHYHOI 00POOKHU
BeJIMKMX MACUBIB JaHUX»
BUOIPKOBUX KOMIIOHEHT
OCBITHBOI IIPOTpaMu dpyeo2o(macicmepcbko2o) piBHSA BUIIOI OCBITH
125 KibepoOesneka ta 3axuct indopMmarii (be3neka inpopmariitHux Ta
KOMYHIKAI[IHHIX CUCTEM)

XapkiB 2023



3ATBEP/I’KEHO CXBAJIEHO
HayxoBo-meToanuHoI0 panoro Buenoro pagoro dakynprety Ne 6
XapKiBCHKOI'O HAI[IOHAIHLHOTO [TpoTokon Bix 25.08.2023 Neo 7
YHIBEPCHUTETY BHYTPIIIHIX CIIPaB

[TpoTtoxomn Bix 30.08.2023 Neo 7

INOI'OJI’KEHO

Cekuiero HaykoBo-MeTOIMYHOT pajgu
XHYBC 3 TeXHIYHUX TUCIUAILIIH
ITporokon Bix 29.08.2023 Ne 7

Posrinsitnyro Ha 3acimaHHi  kadgenpu  kiOepoOesneku Ta  DATA-TeXHOJIOTH
daxynbrery Ne 6 (npomoxon 6io 15.08.2023 Ne 8)

Po3poOHuk:
1. Ilpogpecop. kagedpu, k.m.H., doyenm Cmpykos B.M.

Penenszenru:

1. IIposionuti naykosuti cnigpobimuux Haykoso-o0ocnionoi nabopamopii 3 npobaem
po3zeumky ingpopmayitinux mexronoei XHYBC, kano.mexH.nayx, 0oyenm
Mopoeunyes M.B.;

2. Kawno.mexu.nayx, ooyenm, ooyeum kageopu npoepamuoi indicenepii XHYPE
Jlanosuti O.D.



1. Po3noaia yacy HaB4aJIbHOI JUCHMILIIHMA 32 TEMAMH

KijabKicTh roguH, BiiBeJeHUX HA
BHBYEHHS HABYAJIbHOI
JUCIUITIHA
3 HUX:
E
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Cemectp Ne 1
Tema Ne 1. AKTyanpHICTB 1 TEHACHIIIT aHATIZY 18 4 4 10
Benmkux JlaHNX Y IpaBOOXOpPOHHIN cdepi
[Ipobema 00pOOKH BEIMKHUX MACHBIB TaHUX. K/p
Tema Ne 2: 3amadi i eTanu onpairoBaHHL 12 2 2 8
BEIIUKHX JTaHUX.
Tema Ne 3: EneMenTu Teopii MHOKUH 1 Teopii 18 | 4 2 12
rpadis.
Tema Ne 4.CtaTucTUYHE AOCTIIKCHHS BEIUKUX 46 | 10 12 24
JTAaHUX. K/p
Tema Ne 5: Anropurmu iepapxigaoi 28 2 2 4 20
KJIACTepH3aIlii.
Tema Ne 6: MeToau i anropuT™MH 9iTKOi 28 2 2 4 24
KJIacTepH3allii.
Tema Ne 7: TactpymeHTanbHi 3acodu 00poOKu 30 4 4 22
Benukux JlaHuxX y NpaBOOXOPOHHIN JisUILHOCTI.
Bceboro 3a cemectp Ne 1: 180 28 | 16 | 16 120 eK3aMeH
Bceboro mo gucuuiutiHi 180 28 | 16 | 16 120

2. MeToau4Hi BKa3iBKH /10 IPAKTUYHUX 3aHATH

Tema Ne 4. CtarucTHYHE TOCTIIKEeHHS BeJIUKHX JTAHUX.

IMpakTuune 3anarTsa 1. [loka3HUKY Py TUHAMIKH.

HapuyajbHa MeTa 3aHATTA: cPOPMYBATH Y CTYACHTIB HABUYKU 3aCTOCYBAHHS
pSAAIB AMHAMIKM JJ1s aHani3y Benukux JlaHux.

Yac npoBeeHHA: 2 TOI.

HaBuyaabHi nUuTaHHSA:

1. AGCOIIOTHI MOKA3HUKH.

2. BimHOCHI MOKAa3HUKH.

3. CepeHi MOKa3HUKU Py TUHAMIKH.

Jliteparypa:
OcHoBHa.

1. IndopmauiiiHi TEXHOJOri y NPaBOOXOPOHHIN nisnibHOCTI. YactunHa 1:
BHCOKOTEXHOJIOTIUHI TPEHAM Yy MPABOOXOPOHHIM cdepi 3apyOiKHUX KpaiH: HaBY.
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noci6. / XapkiB. Har. YH-T BHyTp. Cripas; [B.M. Ctpyxkos, /I.B. V3108, FO.B. I'nycos
Ta iH.] ; 3a 3ar. ped. KaHa. TexH. Hayk, gou. B.M. CtpykoBa. Xapkis . TOB «/IICA
ITJIFOCy, 2020. 276 c.

2. KyoOpax B. II. IIpaBoBa cratuctuka: HaBu. moci6. / B. II. Kyopak. — MBC
VYkpainu, Xapk. Hail. YH-T BHYTp.cripaB. — XapkiB: 2017. — 194 c.

3. KoHcnekr nekiii.

JlonaTkoga.

4. 3BauepxnsHuit M.M. IndopmarniiiHi TeXHOJOTIi Yy HPaBO3aCTOCOBHIM
nisibHOCTI: Hard. mocionuk / M.M. 3auepkisiauit, B.M. Ctpykog. : X.: TOB ,,CxigHo-
peTioOHaNBLHUHN IIEHTpP TyMaHITapHO-0CBITHIX iHimiatuB”’; 2010. 332 c.

5. Banepxistanit M.M. OCHOBH KOMIT IOTEPHUX TEXHOJOTIH JJIT €KOHOMICTIB:
Hagu. nocionuk / M.M. anepxisuuii, O.®. MenbaukoB, B.M. Ctpykos. — K.: B]]
wIIpodecionan”, 2006 p. — 672 c.

[ndopmariitHi pecypcu B IHTEpHET!I.
6. Gartner: Ton-10 crpaTeriyHux TpPeHAIB PO3BUTKY TexHoJoTi y 2021 pomi:
caiit. URL: https://ain.ua/2018/10/26/gartner-top-10-trendov-razvitiya-texnologij/

3aBnanns: BinmoBimHo 3 JaHUMU BujgaHoro Bam BapiaHTa po3paxyiiTe
aOCOJIIOTHI, BIJIHOCHI Ta CEpEe/IH1 MOKA3HUKH PSITy TUHAMIKH, TTOOYAYWTE CTOBITYUKOBY
JiarpaMy KUIBKOCTI 3apeecTpOBaHHMX IpabekiB, 3p00iTh BUCHOBOK IIOAO TEHJCHIIIT
PO3BUTKY IpabexKiB.

Ils1an mpoBeieHHS 3AHATTA.

1. 3amycrite nporpamy Excel.
2. TloOynyiite psa nuHamiky, BKazaHuil B Bamomy BapiaHTi.
3. Po3spaxyiiTe mOKa3HUKH PsAy AMHAMIKH 0a3MCHUM CITOCOOOM.
3.1. B xomipkax E12:J12 po3paxyiite abcomomui npupocmu 3a KOXHHUHI piK 3a
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 3pocmanusa 3a KOXHHUHN PiK 3a
hopMyIIOI0: 75,6; — Ji
Yo
3.3. B xomipkax E14:J14 pospaxyiite memnu npupocmy 3a KOXHHU pIK 3a
(bopwmymoro: ;5 =f>6i~100%
6
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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 | vs | w6 [ v |
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
33 011 2012
34 Foxn
35 I
36 C
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4. PospaxyiiTe MOKa3HUKU Py TUHAMIKH JIAHIIOTOBUM CIIOCOOOM.

4.1. B xomipkax E15:J15 pospaxyiite abconromui npupocmu 3a KOXHUN PiK 32
bopmynoro: A=Y —VYi-1
ne Y — KUIbKICTh rpabexiB 3a koxkHuid pik (3 2011 mo 2016), a Yi-1 - KUIbKICTh
rpabexiB 3a KOKHUN MONIEPEIHIN PIK.
4.2. B xomipkax E16:J16 pospaxyiite memnu 3pocmanHs 3a KOXKHUN PIK 3a
bopmymnoro: 7,7 - i
Yia
4.3. B xomipkax E17:J17 pospaxyiite memnu npupocmy 3a KOXKHHHA pIK 3a
(bopwmyoro: Tnpf’i=;ﬂ~100%
i-1
5. B o0'ennanux komipkax D18:J18 pospaxyiite cepeowniil pigens psaay AMHAMIKA
YitYo+Yst+..tY,
n
6. B 00'eqnanux komipkax D19:J19 pospaxyiite cepeoniii abconrommuuii npupicm

3a popMmymoro; ;- A2+ A%tk Al
n-1

7. B o0'eqnanux komipkax D20:J20 pospaxyiite cepedniti memn 3pocmanns 3a
q)OpMYJIO}O: T =”’\1/T3p”z-T3p"3-...-T3p”n

Jlns riboro Habepith hopmyay: =(E16*F16*G16*H16*116*J16)"(1/6).

8. B 00'ennanux xomipkax D21:J21 pospaxyiite cepedriii memn npupocmy 3a
bopmyioro: Ty, = (T — 1)100%

9. IloGynyiite rictorpamy “/IlmHamika rpadexiB”, sika XapakTepusye 3MiHY
KUJIBKOCTI 3apeecTpoBanux rpadexis 3a nepion 3 2010 mo 2016 poku. [ljist mporo:

9.1. Buainite komipku D7:J7 (KIIBKICTh 3apEECTPOBAHUX IPAOEIKIB).

3a OpPMYJIOH0: y =
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9.2. BubepiTp y MeHo Bkiaaky BeraBka, motiMm B oOnacti JImarpamma
HATUCHITH TMiKTOorpamy I'mcrorpamma 1 BuOepith agiarpamy [Hcrorpamma c
rPyNIMpOBKOM.

9.3. B o6nacti /laHHbIe HATUCHITH KHOIIKY BbIOpaTh 1aHHBbIE.

9.4. Ilin narucom IloanmcH ropuU3OHTAJILHONH OCH (KAaTeropuM) HATHUCHITH
KHONIKY U3MEeHMTh.

9.5. ¥V Binkpute noje [ognucu ocu BBEIITh POKH IIJISIXOM BUAICHHS KOMIPOK
D6:J6 i natucHiTh OK.

9.6. Bubepith y MeHto BkiIagaky Maket, y BikHi Iloanmucu HaTUCHITH KOMaHIY
Ha3Banue nuarpaMmbl BKaxiTh JIlnHamika rpadexis.

9.7. Harucuits xomanny HasBanue oceii. Hatuchite komanny Ha3zBanme
OCHOBHOW TOpHM30HTAJIBHOW ocH, micias 1poro — Ha3Banume moa ocwhio. B momi
Ha3Banue ocu BkaxiTs Poku.

9.8. Harucuite komanny Ha3Banue OCHOBHON BepTHKAJIbHON oOCH, Yy
BIJIKpUTOMY BiKHI BKaxiTh [loBépHyTOE Ha3BaHue.

9.9. V Binkputomy BikHi Ha3Banue ocu Brkaxith KinbkicTh rpadexis.

9.10. V Bikui Ilognuen HaTUCHITH KoMmaHay Jlerenaa. Y BiIKpUTOMY BiKHI
BkaxiTh Het (He noGaBnsaTe nerenny).

9.11. Otpumany niarpamy BCTaHOBITh Y HEOOXiJIHE MICIIE.

10. 3po6iTh BUCHOBOK 111010 TEHJIEHIIIT pO3BUTKY IpabexKiB.

Tema Ne 4. CraTHcTHYHE JOCTiIKEeHHA BeJIUKHX JaHUX.

IpakTuyne 3anarTsa 2. CepeaHi MOKa3HUKHU Ta MOKA3HUKH Bapiallii.

HagpuyajbHa MeTa 3aHATTA: cOpMyBaTH y CTYACHTIB HABUYKH OOUHCIIIOBATH
CepeJlHI MOKa3HUKU Ta MOKa3HUKHU Bapiallii, BAKOpUCTOBYI0UM (yHKLIi Microsoft
Excel.

Yac npoBeieHHA: 2 TOI.

HaBuyaabHi nUTaHHSA:

1. Cepenni mOKa3HUKH.

2. Mona ta memiasa.

3. Iloka3Huku Bapiallii 0O3HaKH.

Jliteparypa:

OcHoOBHa.

1. IndopmauiiiHi TEXHOJOri y NPaBOOXOPOHHIN HisiibHOCTI. Yactuna 1:
BHCOKOTEXHOJIOTIUHI TPEHAM Yy MPaBOOXOPOHHINA cdepl 3apyOiKHMX KpaiH: HaBY.
noci0. / XapkiB. Har. YH-T BHyTp. Cripas; [B.M. Ctpykos, /I.B. V3108, FO.B. I'nycos
Ta iH.] ; 3a 3ar. pexa. kKaHja. TeXxH. Hayk, jgoi. B.M. CtpykoBa. Xapkie : TOB «JIICA
[TJTFOCy, 2020. 276 c.

2. KyoOpax B. II. IIpaBoBa cratuctuka: HaBy. moci6. / B. I1. Kybpak. — MBC
VYkpainu, Xapk. Hall. YH-T BHyTp.crpaB. — XapkiB: 2017. — 194 c.

3. KoHcmekT nekirii.



JlonaTkoBa.

4. 3anepknsauii M.M. IadopmariiiHi TeXHOJOTIi Yy TMPaBO3aCTOCOBHIM
nisibHOCTI: Hapd. mocionuk / M.M. 3auepkisiauit, B.M. Ctpykog. : X.: TOB ,,CxigHo-
perioHaJpHUM IEHTP I'yMaHITapHO-0CBITHIX iHiIaTuB”; 2010. 332 c.

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

Indopmariitai pecypeu B IHTEpHETI.
6. Gartner: Ton-10 cTpaTerivHuX TPEeHAIB PO3BUTKY TexHoJOTIH y 2021 pori:
caiit. URL: https://ain.ua/2018/10/26/gartner-top-10-trendov-razvitiya-texnologij/

Ilnan NMPOBCACHHSA 3aHATTI.

1. 3anycriTh nporpamy Microsoft Excel.
2. Pospaxyiite noka3Huku, Bkazani B Tadmui 1. [{ns mporo:

2.1. loOynyiiTe craTucTuuHy Tadauimio 1. Bik oci0, ki BUMHWIN 3]I0YUHH,
BI3bMIThH 13 3aBAaHHs 1, BkazaHoro y Bamomy Bapianti. [{ns Toro, mo0 BKa3zaTu
CTyIiHb 2 y HaliMeHyBaHHi MoKa3HUKA (X-Xcep)? HAOEPITH MICIIS 3aKPUBAKOUOT JIYKKH
mudpy 2 1 Bumumte ii. Y Bkuagmi I'maBuas B moni lpudT HATHCHITH NiBOIO
KJIABIIICI0 MHUIIl CTPIIOYKY, BIIKpUETbCS BikHO dDopMar sYeeK, Yy BIKHI
Buion3zmeHneHnue yBIMKHITH IepEMUKAY HAACTPOYHBIIH.

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

2.3. B xowmipui D16 pospaxyiiTe cepeaHe KBajpaTH4He BiIXHJIEHHS.
dopmyia cepeHbOro KBaIpaTUYHOTO BIAXUICHHS

cep cep cep
n

\/(Xl—X Y+ (X, — X, )+t (X, - X, )
o=

2.4. Jlns po3paxyHKYy CEpPEeIHbOTO KBaJIpaTUYHOTO BIIXWIECHHS CIIOYaTKy B
komipkax C7:C11 po3paxyiite kBaapaTudHi BinxuinaeHHs ( X1-Xeep)?, ( Xo-Xeep)? ... (
Xn-Xeep)?, SIK1 3HAXOAATHCS TMiJ] KOpEeHeM, 3a GopMynoro: =(X - Xeep) 2.

2.5. B xomipui C12 po3paxyiite cymy KBaApaTUYHUX BIIXUIICHb.

2.6. Jlns po3paxyHky B komipii D16 cepenHboro KBaapaTUYHOTO BiIXUJICHHS
3HAUMITH 1 BUKOpUcTaiTe y BKiIaaui @opmyasl pyskuito “KOPEHB”. ®opmyna s
po3paxyHky Oyne maru Burisin: = KOPEHB(C12/5).

2.7. B xomipui D18 po3paxyiite koedinieHT Bapiauii.

2.8. 3po06iTh BUCHOBOK: OJJHOPI/IHA 32 BIKOM I'pyIia 0ci0 B Ta0iuIl 1 4u Hi, 1 4OMY.
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I?‘i] 3pazokl [PexMM COBMECTHMOCTH] - = x '
A B G D E F G H [} J K L M N o P Q f
1
2 3aHATTA N2d
3 Tema: CepeiHi NOKa3HUKK Ta NOKa3HWKK BapiaLlii 03HaKK
4 BapiaHT Ne5
5 Tabnuua 1 Tabnuua 2
Bik ociG, Aki HikHa BepxHa KinLKIcTS CepefHe
BUMHHAN (X-Xcep)* TPAHNUA | TPaHMUA . IHBYEHHA Xf
G INOUMHH iHTepRANY | iHTEpBANY ocif ( ) 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 90
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 E
15 X cep. 26 Xcep. | 3,71 |
16 CepeQiHe KBagpaTHuHE 6,00
17 BiMXMNEHHA ’
18 KoediuieHT papiauii (%) 23,08
19
20 Buchosok: pyna ocib 3a eikom
OAHOPIAHA, TaK AK KoedilieHT Bapiayil
21 He nepesnwye 33,3%.
foroso | ] ) (1| 00%,,(=), o ()
— y y — B R e
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3. Po3paxyiite noka3zuuku, Bkazani B Tabnuii 2. st mporo:

3.1. Tlobynyitite cratuctuuny Tabnuipo 2. JlaHi, ski BKa3aHi B TaOMII,
BI3bMITh 13 3aBJaHHS 2, BKa3aHOro B Baiiomy BapiaHTi.

3.2. Bu3HauuTh HWKHIO TPAHUITIO TEPIIOTO IHTEPBATY 1 BEPXHIO TPAHMIIO
I’ ITOTO 1HTEPBATY.

3.3. B xomipkax [7:111 Bu3Haunth cepenHe 3HaueHHS BIKY (X) B KOKHOMY
1HTEpBaIl.

3.4. B xomipmi G15 pospaxyiite cepenniii Bik oci6 (Xcep) 3a dhopmysoro

CepeHbOi apru(METUIHOI 3BAKEHOT: Xcep:ZL];f) . JInsg Uporo crovyatrky po3paxymure

OKPEMO YUCEIbHUK 1 3HAMEHHUK 11i€i (hopMyIn.

3.5. Jlng po3paxyHKy YHCeIbHUKA BU3HAYATH B KoMipkax J7:J11 mooytkm X-f
B KO’KHOMY IHTE€pBaJIl, @ HOTIM B KOMipii J12 BU3HAUUTH iX cymy ) (X*f).

3.6. Jlnms po3paxyHKy 3HAMEHHHWKA BH3HAUYUTH B KoMipiii H12 3arampry
KUTBKICTB OCi0 B rpymi ) f .

3.7. Po3paxyiite cepenHiii Bik OcCi0, sIKIi BUMHWIM 3JI0YMHH, 32 (POPMYIIO0
cepeaHboi apu(METUIHOT 3BaAKEHOI.

Tema Ne 4. CraTtucTHYHE JOCTII)KEHHS BEJINKHUX JAHUX.

IMpakTuyHe 3anaTTa 3. BU3HadeHHs TEHACHIIT pO3BUTKY MPABOMIOPYIIICHb.

HaByajbHa MeTa 3aHATTS: HABYMTHUCS BH3HAYATH TEHACHIIO PO3BHUTKY
MIPaBOMOPYIIIEeHb, BUKOpUCTOBYI0ouN (hyHKINi Microsoft Excel.

Yac npoBeaeHHs: 2 Toj.

HaBuajabHi nuTaHHA:
1. BusiBjieHHS OCHOBHO1 TEH/IEHII11 3MIHU B 4acl JOCJIX)KYBaHOTO SIBUIIIA.
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2. BusHaueHHs C€30HHUX KOJIMBAaHb PIBHIB PSAY AUHAMIKH.
3. [loka3Huku Bapiallii O3HAKH.

Jlireparypa:

OcHoBHa.

1. IndopmariifHi TEXHOJOTII y NPaBOOXOPOHHIN nisutbHOCTI. Yactuna 1:
BucokoTexHoJIOT1YHI TpeHJIU y MNpPaBOOXOPOHHIN cdepi 3apyOiKHMX KpaiH: HaBd.
noci6. / XapkiB. Hau. YH-T BHyTp. Cnipag; [B.M. Ctpykos, /I.B. ¥3nos, FO.B. I'nycos
Ta iH.] ; 3a 3ar. pel. KaHJ. TeXH. Hayk, jqoi. B.M. CtpykoBa. Xapkis : TOB «/ICA
ITJIFOCy, 2020. 276 c.

2. KyoOpax B. II. IIpaBoBa cratuctuka: HaB4. moci6. / B. I1. Kybpak. — MBC
VYkpainu, Xapk. Hall. yH-T BHyTp.cripaB. — Xapkis: 2017. — 194 c.

3. KoHcnekr mexmii.

JlonaTkoBa.

4. 3anepxnsauit M.M. Indopmariiiini TeXHOJOTIi Yy MPaBO3aCTOCOBHIM
nisibHOCTI: Hard. mocionuk / M.M. 3auepkisiauii, B.M. Ctpykog. : X.: TOB ,,CxigHo-
perioHalIbHUM IIEHTP ryMaHITapHO-0CBITHIX 1HimiatuB”; 2010. 332 c.

5. 3anepxistauit M.M. OCHOBH KOMIT IOTEPHUX TEXHOJOTINA JJII €KOHOMICTIB:
Hagu. nocioauk / M.M. 3anepkisuuii, O.®. MensaukoB, B.M. Ctpykos. — K.: BJ]
»Lpodecionan”, 2006 p. — 672 c.

IndopmartiitHi pecypcu B [HTEpHET!I.
6. Gartner: Ton-10 cTpaTeriunux TpeHAIB PO3BUTKY TexHoJoriid y 2021 pori:
caiit. URL: https://ain.ua/2018/10/26/gartner-top-10-trendov-razvitiya-texnologij/

3aBaaHHA:

1) B 3a60auni Nel BU3HAYUTH TEHACHIIIO 3MIHM KUIBKOCTI 3apEECTPOBAHUX
3JI0YMHIB, BUKOPUCTOBYIOUM BUPIBHIOBAHHS PSAIY JUHAMIKA METOJOM YKpPYITHEHHS
IHTEpBaIIB Yacy 1 METOA0M OOUYHCIICHHS KOB3HOI CEpeaHbOI, 3p00iTh BiAIOBIIHUMA
BHUCHOBOK.

2) B 3a60auni Nel BU3HAYUTH CE30HHI KOJMBAHHS 3JIOYMHIB, PO3paxyBaBIIIH
1HJIEKCH CE30HHOCTI, 3p00iTh BIJMOBIIHHIN BUCHOBOK.

3) TloOGynyBatu Tpadik, KN XapakTepu3ye AUHAMIKY 3JI0YMHIB B MEPIIOMY
3aBIaHHI.

4) TloOyayBatu rpadik, SKUH XapaKTepu3ye€ CE30HHI KOJMBAHHA 3JI0YMHIB
(Ce30HHY XBUJIIO) B IPYTOMY 3aBJIaHHI.

Ilnan npoBeIeHHS 3aAHATTH.

3aedanna_Nel. Bu3HauuTh TEHJACHIIIO 3MIHM KUIBKOCTI 3apeeCcTpPOBAHUX
3JI0YMHIB, BUKOPUCTOBYIOUM BHUPIBHIOBAHHS PsIy AMHAMIKHM METOJOM YKPYIHEHHS
1HTEpBaJIiB Yacy 1 METOJJOM OOYMCIIEHHS KOB3HOI cepeHboi. [ uporo:

2.1. BKaxITh KUIBKICTB 3JI0YMHIB 3a KOKHUNA MICSIIb.
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2.2. B xomipkax D7, D10, D13, D16 Bu3HauuTh KIJIBKICTh 3JIOYMHIB 32 3 MicsIIl
(YkpynHiTh inTepBaan), BUKopuctoBytoun ¢pyskiiro CYMM.

2.3. B xomipkax E7:E16 po3paxyiiTe 3HaUCHHS KO83HOT cepeOHbOol 32 TPH MICSII],
BukopucroBytoun ¢pyskuiro CP3HAY. /{ns mporo:

2.3.1. B xomipui E7 Bu3Ha"ITh CepeHIO KUIBKICTh 3JIOYMHIB 3a Mepii 3 Micsii
(ciueHb, JIIOTUH, OEPE3CHB).

A EERD - 3pasok [Pexim cosmectumocth] = Microsoft Excel
Hoa =
—/‘ TnasHan Beraeka PasmeTka TpaHMLbl Popmynel AaHHsle PeueHsHpoBaHHe Eng PaspaboTumk @ - 7 X
B Ll Crpanuunsi pexim Nuneitka V| Crpoka dopmyn © ] EJ 3 Hosoe okno [ Pasgenne — =
15| Npeacrasnenmna V| Cetxa | 3aronosku VoL g == = ¥nopsgoumb sce |} Ckpite == =
O6eHEIli| Pasmeka B i ) Macwtaé 100%  Macwra6uposate - Coxpanute Mepeiitas | Makpoce
crpannye (5 Bo secs 3kpan anens cooBujen SHAENEHHEN bparmenT || Do 3akpenvTe oBnacrn ~ | OToBpaie paGouy 0BNACTE APYFOE OKHO -
PexMbl NPOCMOTPa KHITI Moka3aTe MAK CKPETS Macuraé Oxkro Makpocs
[ V34 - £
A B & i) E F G H J K L 1] 1 0 P Q R s T u v W X Y [
1 3anaTTa N2
2 Tema: Bishauenns Teraenyll POIEVTRY npasonopywens
3 BapiaxT Ne2
4 3sspanna N1
Oukanixa snoumHie
(] m
7 I
s iz ———
9 PN
10 LR
11 27
12 =
13 14 5 6 T & o
14 Wicsui
15 =
16
17 BucHoB0K: Mae MICUE TEHEHLIR SPOCTAHHR KiNEKOCTI SNOUNHIE
18
18 3aspanna N2
20 inericTs snouHiE L erm .
2 2015 2016 |ancunsi 33 mica e
2 ] ) 5.00
23 14 18 14,00
24 2 28 26,00
25 30 34 22,00
26 24 2 26,67
7 2 18 20,00
28 20 2 20.00
29 11 12 11,00
30 10 ) 10,23 1
31 1 16 14.00
32 12 14 12,00 70,28 |Bucrogok. Hailbinswa KinbKiCTE SNOUMHIE BYNHASTECA B
3 oyasde 1 10 3 .67 56,68 |KBITHI, HAMMEHLLE - B CiuHi.
3 Cepequn KINBKICTE AN0UMHIE 32 BCI MICAL 17.08 [ 1
35 4
M 4 r M fncrl | Jiner2 w3 ¥ 0 I ] 0
fotosa | FEEErTe {1 (¥)

2.3.2. B xomipii E8 Bu3HaUITH cepeHIO KUTBKICTD 3JIOYMHIB 3a 3 MicsIIi,
MOYMHAIOYH 3 2-T0 MicsIs (JIF0TH, Oepe3eHb, KBITEHB ).

2.3.3. B xomipii E9 Bu3zHaUiITh cepeHIO KUTBKICTh 3JI0YMHIB 3a 3 MicsIIi
MOYMHAIOYH 3 3-T0 MicsIs (Oepe3eHb, KBITEHb, TPABEHB) 1 T.1..

3p06iTh BUCHOBOK IIOJIO MeHOeHYii 3MIHU KIIBKOCT1 3aPEECTPOBAHUX 3JI0UMHIB.

3. Tlobynyiite rpadixk “/luHamika 3JI0YMHIB’, SIKUNW XapaKTEpPHU3yE 3MIHY
KIJIbKOCTI 3JIOYHHIB 1O MIiCSIISX.

Jl1s uporo:

3.1. Buainite xomipku C6:C17 (KUTBKICTh 37TOYHHIB).

3.2. Bubepith y MeHi0 koMaHay BeraBka, motiM B obOnacti JImarpamma
HATUCHITH nikTorpamy I'padik i Bubepits niarpamy I'padguk ¢ mapkepamu.

3.3. BubOepiTh y MeHto Bkiaaky Maker, y BikHi Ilognucu HatucHiTs Ha3Banue
auarpammbl, BKaxith Hang auarpammoii, B 3aronoBky Ha3zBanue nmarpammbl
BKaxiTh /lmHaMika 3/109uHiB.

3.4.V Bikui [lognucu HaTucHITh BikHo Ha3Banue oceid.

3.5. Hatuchite xomanay Ha3BaHue OCHOBHOH TOPU3OHTAJBLHON OCH, IMICIA
uporo — HaszBanme noja ocbro. B mom Ha3sBanue ocu Bkaxxite Micsi.

3.6. V Bikui [loagnucu HatucHITh BikHo Ha3zBanue oceii.

3.7. 'V Bikni Ha3Banme oceii HaTucHiTh BikHO Ha3BaHue 0CHOBHOM
BePTUKAJBbHOM OCH, y BIAKPUTOMY BikHI BKaxiTh IloBEpHYTOE Ha3BaHue.
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3.8. Y Binkputomy BikHi Ha3Banue ocu Brkaxith KinbkicTh 37109uHIB.

3.9. V Bikni llognucn HatucHITH BikHO Jlerenaa. ¥V BiIKpUTOMY BiKHI BKaXITh
Het (He 106aBnsTh jgereHmy).

3.10. OTpumany aiarpamy BCTaHOBITh Y HEOOXiHE MICIIE.

3asdannsa Ne2. BuzHauuTh CE30HH1 KOJMBAHHS 3JI0YMHIB, pO3paxyBaBIIIH 1HACKCH
ce30HHOCTI. [is 11poro:

4.1. BkaxiTh KUIbKICTh 3JI0YHHIB 32 KOXHUH Micsis B 2014, 2015, 2016 poxkax.

4.2. B xomipkax F22:F33 po3paxyiite cepeHIo KIIbKICTh 3JI0YUHIB B KOKHOMY
micsi 3a 3 poku (y, ), BukopucroByroun Gpyukuiro CP3ZHAY.

4.3. B xomipii F34 pospaxyiiTe cepeHio KiIbKICTh 3JI0YMHIB 3a BCl MicsIl 3a 3
poku (., ), BukopucroByroun pyukiiro CP3ZHAY.

4.4. B xomipkax G22:G33 po3paxyiiTe iHA€KCH C€30HHOCTI 32 KOXXHUM MICSIIb,

BUKOPHCTOBYIOUH (hOPMYIY /C = 2 .100%.

4.5. BUBUMBIIM OTpUMaH1 1HAEKCU CE30HHOCTI, 3p00ITh BUCHOBOK: Y SIKOMY
MICAILIl BUMHSETHCS HAMOUIbIIA KUTBKICTh 3JI0UYMHIB, a B IKOMY - HalilMEHIIIA.

5. Takum ke 4ynMHOM, SIK 1 nonepenHi, nodynyite rpadik “Ce30HHA XBWIA,
KWW XapaKTepu3ye 3MiHY 1HJIEKCIB CE30HHOCTI MO MICSIISX.

Tema Ne 4. CraTHcTHYHE JOCTiIKEeHHA BeJIUKHX JaHUX.

IMpakTuune 3anaTTs 4. [IporHo3yBaHHs CTaHy 3JIOYUHHOCTI.

HapuyajbHa MeTa 3aHAITTA. HABUYUTHUCS BH3HAYaTH MPOTHO30BAHY KIJIBKICTh
3JI04YMHIB, BUKOpUCTOBYIOUM (PpyHKIliT Microsoft Excel.

Yac npoBeieHHA: 2 TOI.

HaBuaJibHi nHTAHHS:

1. TToHATTS psiAy TUHAMIKUA, BUAM PSIIB JUHAMIKHU.

2. [IporHOo3yBaHHS 3HAYCHb CTATUCTUYHOTO MTOKA3HUKA.
3. [loka3Huku Bapiallii O3HAKH.

Jliteparypa:

OcHoBHa.

1. TndopmariiiHi TEXHOJOTi y MPaBOOXOPOHHIN misnibHOCTI. YactmHa 1:
BucokoTexHONIOTIUHI TPEHAM Yy MPaBOOXOPOHHINA cdepl 3apyOKHMX KpaiH: HaBY.
noci6. / XapkiB. Ham. YH-T BHyTp. Cripas; [B.M. Ctpykos, /I.B. ¥3nos, FO.B. I'nycos
Ta iH.] ; 3a 3ar. pea. KaHja. TeXH. Hayk, fgoi. B.M. CtpykoBa. Xapkis : TOB «JIICA
[TJIFOCy», 2020. 276 c.

2. Kyo6pax B. II. IIpaBoBa cratuctuka: HaBy. noci6. / B. I1. Kybpak. — MBC
VYkpainu, Xapk. Hall. YH-T BHyTp.crpaB. — XapkiB: 2017. — 194 c.

3. KoHcrekr nekiiii.

JlonaTkoga.
4. 3anepxnsauii M.M. Indopmariiiini TexXHOJOTIi Yy TPaBO3aCTOCOBHIM
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nisuibHOCTI: HaBu. mocioauk / M.M. 3anepkistauii, B.M. Ctpykos. : X.: TOB ,,CxigHo-
peTioOHaNBLHUHN IIEHTP TyMaHITapHO-0CBITHIX iHimiatuB”’; 2010. 332 c.

5. Bauepxisauit M.M. OCHOBH KOMIT IOTEPHUX TEXHOJIOTIN NIl €KOHOMICTIB:
Hagu. nocionuk / M.M. 3auepkisanuii, O.®. Menbarkos, B.M. Ctpykos. — K.: B/I
,IIpodecionan”, 2006 p. — 672 c.

Indopmariitai pecypeu B IHTEpHETI.
6. Gartner: Ton-10 cTpaTeriyHux TpEeHAIB PO3BUTKY TexHojorik y 2021 pori:
caiit. URL: https://ain.ua/2018/10/26/gartner-top-10-trendov-razvitiya-texnologij/

Ilnan MPOBECACHHS 3aHATTI.

3aBaanns: BianosigHo 10 Bujganoro Bam BapiaHTa:
1) B 3a60anni Nel BU3HaYNTh NPOrHO30BaHy KUIBKICTh 37104uHIB B 2017 1 2018
pOKax METOJIOM CEPEIHBOTO abCOIIOTHOTO MPUPOCTY;
2) B 3a60anni Ne2 BU3HAUUTH MIPOTHO30BAHY KUTBKICTh 3704uHIB B 2017 1 2018
pOKax METOJIOM CEPEAHBOI0 TEMITY 3pOCTAHHS;
3) B 3a80anni No3 BU3HAYUTh MPOrHO30BAHY KUIBKICTh 37104uHIB B 2017 1 2018
pOKax METOJIOM aHAJITUYHOTO BUPIBHIOBAHHS DSy IUHAMIKH.

[Topsinok BUKOHAHHSL.

1. 3anycriTh porpamy Excel.

2. BukoHnaiite 3agdanns Nel. BuzHauuTh MpOrHO30BaHy KUIBKICTH 3JI0YMHIB B
201712018 pokax METOJIOM CepeHbOr0 aOCOMOTHOTO MPUPOCTy. JJIst IILOTO:

2.1. B komipku B6:G6 BBeniTh pOKH.

2.4. B xomipku B7:E7 BBe#iTh KUTbKICTh 3apEECTPOBAHMX 3IOUYHHIB, 3a3HAUCHUX
y Bammomy BapiaHTi.

2.5. B xomipkax C8:E8 Bu3HauuTh aOCOMIOTHHUN NPHUPICT JAHIIOTOBUM
cnocobom B 2014, 2015 1 2016 poxkax.

2.6. B xomipui B9 Bu3Hauuth cepenniit abcomorHuii npupict (A)3a 2013-2016
POKH.

2.7. B xomipkax F7 1 G7 BU3HAUNTh IPOTHO30BaHy KiNBbKICTh 3704MHIB B 2017 1
2018 poxkax o popmymi Y,,, =Y, + A-t, 1e: Y, — OCTaHHil piBeHb Py AUHAMIKH, Y et

— MPOTHO30BaHMH pPiBeHb, t — cTpok mporHo3y (B 2017 pomi — 1, B 2018 pori — 2).
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3aHaTTa Ne 7
Tema: lporHo3yBaKHs cTaHy NpasonopylueHs
Bapiant Ne 5

[LIFTFA RN

3aBpgpaHHa Nei 3aBpgaHHa Ne3
KinekicTs

Pik 2013|2014 2015/ 2016|2017 2018 Pik snoumkis | f | Y-t t2 |Y meop
6 (Y)
7 KinskicTs 3apeecTposaHux snoumHis | 24 | 32 | 42 | 51 | 51 | 51 2012 20
8 ABCOonIoTHUIA NpupicT (naHu) 8 10 9 2013 18
9 CepegHiii aGconoTHMIA NpupicT 9 2014 19
10 2015 16
11 2016 17
12 3aBpgpaHHs Ne2 Bcsoro 90

Pik 2013|2014 2015( 2016|2017 2018

19.6
18.8

17.2
16,4

oM = O|=N
o

SIS ENI=1ENEN
o

14 KinbkicTb 3apeecTpoBaHux snouwHis | 14 | 19 | 26 | 35 | 48 | 64 a 18
15 Temn spocTasHs (naHu) 1,36 1,37 1.35 b -0,8
16 CepegHili TeMn 3pocTaHHS 1,36 Y reop=at+b-t=18+(-0,8)t

18 2017 15,6
19 2018 14,8

W Tncrl | Mnct2 - Tined 78 I4]

o el N R T
" mnmy |

3. Bukownaiite 3a6danns Ne2. BuzHauuTh MPOTHO30BaHy KUIBKICTh 3JI0UYHMHIB B
2017 1 2018 pokax METOIOM CEPEIHBOTO TEMITY 3pOCTaHHs. J[J1s1 11bOT0:

3.1.B xomipku B13:G13 BBeniTh pokxw.

3.2.B xomipku Bl14:-E14 BBeniTh KUIBKICTh 3apeeCTPOBAHUX 3JI0YHMHIB,
3a3HayeHuX y Baimomy BapiaHTi.

3.3.B xomipkax C15:E15 Bu3HAUUTH TEMN 3pOCTaHHS JIAHLIOTOBHUM CIIOCOOOM B
2014, 201512016 poxax.

3.4.B xowmipui B16 Bu3HauuTh cepemHiii Temm 3pocTaHHs (T, )3a (HOPMYIIOL:
=(T3p2*T3ps*T3pa)™(1/3).

3.5.B komipkax F14 1 G14 BU3HAYNTH NIPOTHO30BaHy KiJbKIiCTh 37104nHIB B 2017
12018 pokax no gopmyini Y, =Y, -T,', ae: Yo — OCTaHHIi piBeHb pAmy AUHAMIKH, Y n+t

— MPOTHO30BaHM pPiBeHb, t — cTpok mporHo3y (B 2017 pomi — 1, B 2018 porti — 2).

4. Buxonaiite 3agdanns Ne3. BuzHaunTh NPOrHO30BaHy KUIBKICTh 3JI0YMHIB B
201712018 pokax METOJIOM aHAJTITUYHOTO BUPIBHIOBAHHS pAly AMHAMIKH. J{J1s bOTO:

4.1. B xomipku [6:N6 BBeiTh HaliIMEHYBaHHS TOKA3HUKIB.

4.2. B xomipku [7:111 BBeAiTh pOKH.

4.3. B xomipku J7:J11 BBeniTh KIIBKICTh 3aPEECTPOBAHUX 3JI0OUMHIB, 3a3HAUYCHUX
y Bamomy BapiaHTi.

4.4. 3MiHa piBHIB ALYy AMHAMIKU alIPOKCUMYETHCS MPAMOIO JiHier (Y, =a+b-t

meop

). BuzHauuTh piBHSHHS KOHKpemHoi MPSMOi JIiHIi, 0 XapaKTEepU3ye 3MIHY DPIBHIB
Bawoeo psany nunamiku. Jas nporo:

4.4.1. Buznauuts @ i b. Jns 1poro BUKOPHCTOBYEMO YMOBHUII MaciiTad 4acy.
Cepenniit piBensb (komipka K9) mpuitmaemo 3a 0, Toai Bumectosimii piBHi (komipku K8
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i K7) OynyTh mo3navarucs 3i 3HakoM minyc (-1,-2), a Hrkdectosmi (komipku K10 i
K11) — 3i 3Hakom naroc (1, 2).

4.4.2. Po3paxyiite B komipkax L7:L11 3nauenns (Y -t), a B komipkax M7:M11
3HauYeHHA t2.

4.4.3. Pospaxyiite B koMipkax 112 1 M12 cymu 3Hauens (Y -t) 1 t* (y mpuKiIai
BOHH JIOPiBHIOIOTH -8 1 10).

4.4.4. Po3paxyite B koMipkax J12 3arajibHy KiJIbKICTh 3apEECTPOBAHUX 3JI0YMHIB.

4.4.5. Po3paxyiite B komipkax J10 i J11 3Hauenns a i b 3a popmynamu: , — 2y

n

b 20

2.t

Bonu nopiesiorots: a =18 b =-0,8.

4.4.6. 3Hatoun @ i b 3anmumITh PIBHSAHHS ANMPOKCHMYIOYOI MPSIMOT JIiHIT IS
Bamoro psay auHaMiku (y NpUKIIaal BOHO BUIJISAA€ Tak: Y, =18+ (-08)-t.

4.4.7. IlincTaBnsitourd B OTpUMaHE PIBHSIHHS 3HAYEHHS t, BUBHAUUTH B KOMIpKax
N7:N11 3nauenus Yreop.

4.4.8. B xomipkax J18 1 J19 Bu3HauuTH MPOTrHO30BaHy KUTBKICTH 371049MHIB B 2017
1 2018 pokax. ns uporo y popmym Y, =18+ (-0,8)-t BKaXiTh 3HaAUCHHS t=3 (s

2017 poky) i t=4 (aya 2018 poky).

meop

meop

Tema Ne 5. Anropurmu iepapxiyHoi kjiacTepu3anii.

I[IpakTu4He 3aHATTA 5. AJITOPUTMH 1€PAPXIYHOI KJIaCTEpU3aLlli.

HaByanbHa MeTa 3aHATTS: BIJIMIPAIIOBAaHHS  MPAaKTUYHUX HABUYOK
BUKOPUCTAHHS 1€papXiYHUX aJITOPUTMIB KJIACTEPHOTO aHali3y B CTaTUCTHUYHIM
rpadiuniii cucremi STATGRAPHICS Plus for Windowsy.

Yac nposenieHHs: 4 rof.

Micue npoBexeHHs - KOMITIOTEpHUI KJ1ac

HaBuajbHi nUTAHHSA:

1. 3HallOMCTBO 3 OCHOBHUMH aJITOPUTMAMU KJIACTEPHOTO aHAIIi3y.

2. Peamizanis i rpadiuHe npeAcTaBiICHHS 1€papXiYHUX arJIOMEpaTUBHUX
anropuTMiB KinactepHoro ananilzy B cucreMi STATGRAPHICS Plus;

Jlireparypa:
OcHoOBHa.

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 METOIOB KIIacTepU3aIliy TEKCTOBOM MH(pOPMAIN [ DIEKTPOHHBIN pecypc] /
K. M. Kupuuenko, M. b. ['epacumoB - DnekTpoH, TeKcT, qaH. - Pexxum noctymna: www/ URL:
http://imwww.dialog- 21.ru/Archive/2001/yolume2/2__26.htm - 10.12.2009 r. - 3ari1. ¢ 9kpaHa.

4, KOHCIEKT JIEKLIIH.



15

JlonaTkoBa.

5. Indopmarniiini  TexXHOJIOTIT Yy MPaBOOXOPOHHIM AisibHOCTI. YacTtunHa 1:
BucokoTexHoJIOT1YHI TpeHJU y TPaBOOXOPOHHIN cdepi 3apyOiKHMX KpaiH: HaBy.
noci6. / XapkiB. Hau. YH-T BHyTp. Cnipag; [B.M. Ctpykos, /I.B. ¥3noB, FO.B. I'nycos
Ta iH.] ; 3a 3ar. pel. KaHJ. TeXH. Hayk, jgoi. B.M. Ctpykoa. Xapkis : TOB «JICA
TTJTFOCy, 2020. 276 c.

6. 3auepkinsnuit  M.M. I["dopmaiiitHi TEeXHOJIOTII y MPaBO3aCTOCOBHIN
nisibHOCTI: Hard. mocionuk / M.M. 3auepkisiauit, B.M. Ctpykog. : X.: TOB ,,CxigHo-
perioHaJIbHUN IIEHTP TYMaHITapHO-OCBITHIX iHimiaTuB”; 2010. 332 c.

[ndopmariitHi pecypcu B [HTEpHET!I.
7. Gartner: Ton-10 cTpaTeriuHux TpeHJIB pO3BUTKY TexHojoriid y 2021 poui:
caiit. URL: https://ain.ua/2018/10/26/gartner-top-10-trendov-razvitiya-texnologij/

I1;1aH npoBeIeHHS 3AHATTH.

L. TTopsimok mpoBeICHHS BCTYITY JI0 3aHATTS: 03HAWOMIICHHS 37100yBaYiB BUILIOL
OCBITH 3 HABYATLHOIO METOIO 3aHATTS1, HABYAJIbHUMH TUTAHHSMH Ta PEKOMEHI0OBAaHOIO
JITEpaTypoIO.

I1. ITopsnok npoBEnEeHHS! OCHOBHOI YaCTUHU 3aHSTTSL.

1.3aBaaHHs 1J151 BUKOHAHHS HA PAKTUYHOMY 3aHATTI:
1. BuBYMTH OCHOBHI aNTOPUTMHU KIACTEPHOTO aHATI3Y.

2. MerogamMu KJIaCTEPHOrO aHaji3y MPOBECTH JOCHIIKEHHA 16 1HBECTHUIINHUX
(GoHAIB, 1110 ONEPYIOTh IIHHUMH IanepamMu’ .

3. PeamizyBatu B cuctemi STATGRAPHICS Plus iepapxiuHi armomepaTtuBHi
QITOPUTMH KJIACTEPHOTO aHai3y.

4. BukopucToBytoun 1HCTpyMEHT cuctemu Statreporter, ckmacta 3BIT TIO
nabopaTopHii poOOTI, IO BKIIIOYAE PE3yIbTaTH CTATUCTUYHOTO aHai3y, MO0y 0BaHi
Tabnuil i rpadiky.

5. 30epertu JaHi i pe3yabTaTH poOOTH y BUTIISLAL (Daiiily CTATUCTUYHOTO MPOEKTY
Statfolio.

HOpHIlOK BUKOHAHHA 3aBJaHHA

Knacrepuuii aHajnmiz — 1e CYKYMNHICTh METOMIB, IIO JO03BOJSIOTH IMPOBECTH
yIpyHOBaHHSI 0araTOMIpHUX CIOCTEPEXKEHb, KOXKHE 3 SIKUX OMUCYEThCS HAOOpOM
BUXITHUX 3MIHHUX Xi, Xo, ..., Xp. MeTow KacTepHOIro aHali3y € CTBOPEHHS TPyIl
CXOXKHX MiX cO0010 00'€KTIB, sIKi MPUMHATO HA3UBATH KiacTepamu. TepMiH xiacmep
(cluster) TpakTy€eThCS SIK 32YVWeHH S, CKYNYEHHS, 2POHO, KUCMb, NYHOK, 2PYNd.

MeTtonu KJIacTepHOro aHadidy MOKHAa pPO3AUIMTH Ha JB1 OUIbIIl TpyNH

1 Jlrox B. O6paGoTtka nansbIx Ha IIK B mpumepax. — CII6.: ITutep, 1997 . — 240 c.


https://ain.ua/2018/10/26/gartner-top-10-trendov-razvitiya-texnologij/
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1€papX14HOTO TPYMYyBaHHS: arJioMepaTUBHEIE (00'€AHY0U1) 1 TUBU3UMHI (TTOALISIFOY1).
ATrioMepaTUBHI METOAM MOCTIOBHO MOETHYIOTh OKpeMi 00'€KTH B TpynH (KJIacTepH),
a IUBU3MMHI METOAHM PO30MBAIOTh TPYNH HA OKpeMi 00'€KTH. Y CBOIO YEpry KOKHUH
METOJ SIK OO0'€THYIOUOro, Tak 1 PO3AUISIOYOTO THIY MOXe OyTH peasli3oBaHHi 3a
JIOTIOMOTOI0 PI3HUX AJITOPUTMIB.

Ha nmepuiomy kpolii B arJioMepaTUBHHUX aJITOPUTMAX YCl O0'€KTH BBAXKAaIOThCS
OKpeMUMH KiacTepamu. [loTiM Ha KOXXHOMY HACTYIIHOMY KpOIll JBa HaHOIMKYl
KJIaCTEepH MOEAHYIOThCSl B ofuH. KokHe 00'efHAHHS 3MEHIIY€E YHCIIO KJIacTepiB Ha
OJIMHULIIO. BUKOHAHHS aNTrOpUTMY 3aBEPIIY€ThCS TO/I1, KOJIU BC1 00'€KTH MOETHYIOTHCA
B OJMH KiacTep. HalOuipm migxoasiry po3OMBKY BHOMpae HaldacTie cam
TOCITITHUK, SIKOMY HaIa€ThCs ICHIpOTpama, 1o BiIoOpakae pe3ysIbTaTH IPyITyBaHHS
00'e€KTIB Ha BCIX KPOKaX aJlTOPUTMY.

B STATGRAPHICS Plus for Windows peamizoBaHo 7 BHWIIB i€papXiqHHX
arJIoOMepaTUBHUX IPOIEAYP 1 OJHA HelepapXidHa MpoIeAypa KIACTEPHOrO aHai3y:
Meton k-cepemnix. lepapxiuHi mpoleAypyd [03BOJISIIOTH MPOCTEKUTH ITPOIIEC
BUJIIJIEHHSI YTPYNOBaHb 1 UTFOCTPYIOTh BKJIAJEHICTh KJIACTEPIB, IO YTBOPIOIOTHCS Ha
PI3HHX eTanax poooTH.

Posrnsaemo 3amgady mociipkeHHS 16 1HBeCTHIINHUX (OHAIB, IO OMNEPYIOTh
[IHHUMU TarnepaMu, JJIsl OIIHKHM iX CTaHy. Y SIKOCTI 3MIHHUX BUKOPHUCTOBYIOTHCS
HACTYMHI XapaKTepUCTUKU (OUIBIIICTh 13 HUX OMUCYETHCS B YMOBHUX OJMHHMIISX):
npuOYTKOBICTh 3a M'STHPIYHUEN Tiepion — 3MiHHa Five Yr, pusuk — 3minHa RISk,
mopiuHuii Bigcotok moxoxay (performance) — Perfl0, Perfll, Perl2, Perl3, Perl4,
BHJIATKOBA YaCTHHA — 3MiHHA EXpPeNnce 1 moaTkoBi pedTUHTH — 3MiHHA Tax.

Buxigni gani HaBegeHo B Tabmumi 2. Y mepuioMy CTOBMI 3a3HayeHE
HaliMeHyBaHHs (OH]ly, @ B OCTAHHbOMY — PEKOMEH/Iallii eKCIEPTIB MO onepauiiax i3
[IHHUMU 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 71 —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
20th 11258 4 -8 15 —4 32 0 1,00 60
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Fund

Five Yr

Risk

Perf10

Perfll

Perfl12

Perfl3

Perfl4

Expence

Tax

Cent.

1. Benemo HaBezeHi gaHi B enektpoHHy Tadauito STATGRAPHICS 1
30epexeMo ix y daiini 3 imenem Investfunddata (puc. 1).

InvestFundData.sf3

Fund Five YT Risk Perfl10 Perfl1 Perfl12 Perfl 3 Perfl4 Expence Tax

1 Chip [1] 16476 2 10 25 [ 113 4 1.22 89

2 Contra [2] 15476 2 -1 21 16 13 4 1.03 90

3 Destiny (3] 14757 3 4 26 15 39 -3 0,7 69

4 Vista [4] 15145 4 -1 20 13 71 -6 1,49 96

5 Berger [5] 15696 h -f 21 9 89 -6 1.7 95

b Assett [6) 13640 1 1] 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 1 7 43 -1 0,91 85

10 |Mason [10] 13029 4 1 12 11 35 17 1.82 92

11 Gabelli [11] 123M 3 -3 11 4 34 -2 1.1 80

12  |Growth [12) 11793 2 3 7 3 27 2 0,77 90

13 |Janus [13] 12411 4 -7 3 2 69 1 1.02 95

14  |Capital [14] 11728 4 -10 16 5 41 -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 .

-

Puc. 1. @aiin oanux

2. Bubepemo Special | Multivariate Methods | Cluster Analysis.

3. YV BiKkHI Aiajory BBEJCHHS JaHUX KJIACTEPHOI'O aHAI3y (pHUcC. 2) 3alUIIEeMO
3minHi Expence, Five_Yr, Perfl0, Perfll, Perfl2, Perfl3, Perfl4, Risk i Taxy
noje Data; xapakrepuctuky Fund y mone Point Labels; mone manux Select

3aJIMIIUMO TTOPOKHIM.

Cluster Analysis

Expence
Five_'r
Fund
Perf10
Perf11
Perf12
Perf13
Perf14
Rigk.

Tax

v Sort

column names

o]

Data:

X

Expence
Fiwe Y1
Perf10
Perf11
Perfl2
Perf13
Perfl4
Risk

Tax

[Paint Labels:]

|

[Select:]

Fund

|

Cancel | Delete |

Tranzform... |

Help |

Puc. 2. Bixno odianoey 86e0enHsi 0aHux KiacmepHo2o aHali3y
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[Ticns watuckannas kimapimn OK 3'SBUTBCS BIKHO 3 TEPBUHHUM 3BEIICHHSIM
KJIACTEPHOTO aHaJII3Yy.

Komanma Analysis Options... (BUKIUKAETHCS KIAlaHHIM TPaBOi KHOITKHA MHIII )
naHem adamizy Analysis Summary go3sosise BHOpaTH IapaMeTpH aJIrOpUTMY
KJIaCTepHOTo aHami3y (puc. 3):

Cluster Analysis Options @

Method Distance Metric oK
+ Mearest Meighbor * Squared Euclidean Cancel
" Furthest Meighbor " Euclidean
" Centroid " City Block

£ Median Cluster ek

dil s

" Group Average
" Wwad's

+ Observations
™ Wariables
" k-Means

Mumber of Clusters: ¢ Standardiae

i

Puc. 3. Bikno eubopy napamempie aneopummy KiacmepHo2o aHalizy

Po3nin Method Bu3Hauae MeToa 00'eTHAHHS CIIOCTEPEIKEHD Y KITACTEPH:
Nearest Neighbor — ctymiap moaiOHOCTI JBOX KJIACTEPiB BU3HAYAETHLCS SIK BiICTaHb
MDXK JIBOMa HAOUIBII CXOXKUMHU (HAMOIMKUYMMU) 00'€KTaMU ITUX KJIacTepiB (METO
«OJIM3BKOTO Cyciaay).

Furthest Neighbor — crymine momiOHOCTI BOX KJIaCTEpiB BU3HAYAETHCS SIK
B1JICTaHb MDXK JIBOMA HAHOUIBII HECXOKUMHU (BIIJAICHUMH) 00'€KTaMU IIUX KJIACTEPIB
(MeToa «IaIeKoro Cyciaay).

Centroid — ctyniab moiOHOCTI IBOX KJIACTEPIiB BU3HAYAETHCS SIK BIJACTaHb MIXK
[EHTPaMH IIUX KJIaCTEPIB.

Median — cTymiHp HOAIOHOCTI JBOX KJACTEPIB BH3HAYAETHCSA SIK MeEIiaHHA
BIJICTaHb BiJl CITIOCTEPEKEHb B OJJHOMY KJIACTEP1 JI0 CTIOCTEPEKEHb B 1HIIIOMY KJlacTepi

Group Average — cTyniHb MoiOHOCTI ABOX KJIACTEPIB BUBHAYAETHCS SIK CEPEIHS
BIJICTaHb BiJ] CIIOCTEPEKEHB B OJTHOMY KJIACTEP1 JI0 CTIOCTEPEKEHD B THIIIOMY KJIacTepi.

Ward’s — wmeron Yopna (Bapma), npu peanizaiii sSIKOro aBa KJIacTepu
BBAKAIOTHCS HAMOUIbIE ONMM3BbKUMHU, SKIINO MPHU iXHBOMY 00'€THAaHHI MIHIMI3Y€ThCA
MPUPICT 3arajibHO1 AUCHEPCIi.

K-Means — neiepapxiuaunii meron K-CepenHix, alroput™m sIKOro MpHUITyCKae
BUKOPWUCTAHHS TIJIbKM BXIJHUX 3HA4YeHb 3MiHHUX. JlJIg TouaTtky mpouexypu
kinacudikamii moBuHHI OyTH 3amaHi K BUMAJKOBO 0OpaHUX 00'€KTiB, sKi OymyTh
CILy’KUTH €TaJIOHaMU, TOOTO LIEHTPaMHU KJIaCTEePiB.

Po3ain Distance Metric Bu3Hauae MeTo] OOUMCIICHHS BiJICTaHI MiXK KJIaCTEPaMH:

n
Squared Euclidean — kBazpat eBkiinoBoi Bigcrani: di = Y (x;j - xkj)2 :
j=1

Euclidean — eskmigoBa Bigcrans: dy =
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n
City Block — incrans city-block: di, =" | xjj — X |-
j=1
Po3zain Cluster BusHauae cxeMy KiacTepusallii JaHHX:

Obsevations — kiactepu3zailisi IPOBOJUTHCSA 32 CIHOCTEPSKCHHSIMH, TOOTO IIO
psiaKax TabIUIl JaHUX.

Variables — xmacrepu3aliiss MpOBOAUTHCS MO 3MIHHHUM, TOOTO IO CTOBIIIAX
TaOJHII TaHUX.

Po3ain Number of Clusters — kinpkicTh KiacTepin

Jlins kiaactepusarii iHBeCTUIIHHUX (OH/IIB 3a JomoMoror koMauau Analysis
Options... (BUKJIHMKAE€ThCS KIAllaHHSAM IIpaBoOi KHOMNKK Mwuili) BuOepemo Furthest
Neighbor — meron «manekoro cyciga» 00'eqHaHHS CIIOCTEPEIKCHD Y KIACTEPH; METO/
oOYMCIIEHHST BIJCTaHI MDK KjacTepaMd — eBKJIimoBa Biicranp Euclidean; immm

napameTpu 3aIUInuMo 6e3 3MiHu (puc. 4).
Cluster Analysis Options E|

Method Diztance Metric oK

Mearest Meighbor " Squared Euclidean Cancel

Centroid (™ City Black

dills

~
* Furthest Meighbor * Euclidean
~
~

. Help
Hizi=n Cluzter

" Group Average
" Wwiand's

{+ Observations

" Wariables
" kMeans

Mumber of Clusters: I Standardize

e
Puc. 4. Bixno napamempis kiacmepuzayui ineecmuyiinux ¢ponois
[Ticns watuckanus knaBimi OK 3'SBUTBCS BIKHO KJIACTEPHOTO aHami3y IS
oOpaHuX MapaMeTpiB MeToay (puc. 5).
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B4 STATGRAPHICS Plus - InvestFundFolio.sgp
File Edit Plot Describe Compare Relate Specisl SnapStabs!! Miew Window Help

Sl i (e N = AN N Ede b2 et val |

EEX

P pence Dendrogram
Five_Yr
A Furthest Neighbor Method,Euclidean
Pere 12 8F 3
Perf 13
Perf 14

Risk
Tax L
Humber of complete cases: 16
Clustering Method: Furthest Meighbor {Complete Linkage)
Distance Metric: Euclidean
Cluster Hembers Percent
16 168,88
Expence Five_Y¥r Perf 11

1,14188 135087 ,6 . 15,8125

)]

Distance
.p.

I\)

\—N(V)COI“—(O‘Q'U')C)O)N\—O’)LOQ'(O

£ InvestF... [ [0 | [lstatad... [2[0] | B statGal... [2][O] > StatRe... |7 |[01] >

Use the right mouse button to select options ]

Puc. 5. Bikno xnacmepusayuu ineecmuyiinux ¢onoie
Hennporpama BimoOpaxae i€epapxidHy CTPYKTYpy TPyIyBaHHS 1HBECTHIIIMHUX
donxis. [lo BepTHKaIbHINA OCiI BiIKJIaAeHA BIJCTaHb JJI KOXKHOTO KPOKY POOOTH
arJIoMEpaTUBHOIO 1€papXIYHOTO AJNTOPUTMY Kiactepusaiii. Ha ropuszonTanbHii oci
MOKa3aHi CIOCTEPEKEHHSI, CKOMOIHOBAHI BiJMOBIHO O MpOBeAeHOTo aHamizy. Ha
JNEHAporpaMi BHJAHI SIK MIHIMyM TpW JepeBa (kjacrtepa) 1 IMEHa O0'€KTIB
(iHBecTHLIMHUX (OHIIB), 110 BBIAIIUIN Y BUIIJICHI KiacTepu (puc. 5).

J1Jis1 O1Ib11I TOKJIaIHOTO PO3IIISIY KOXKHOTO 13 KJIACTEPIB 3a JOMOMOT0I0 KOMaHIu
Analysis Options... (BUKJIMKAETHCS KITAAHHAM ITPaBOi KHOIIKH MHUIII1) Y BiKHI BHOOPY
napameTpiB alTOPUTMY KIIACTEPHOTO aHami3y (puc. 5) yCTaHOBUMO KUIBKICTh
kiaactepie Number of Clusters pisne 3.

BukopucroBytoun knonky Tabular Options — BUOOpPY TaOJIMYHUX OIIIIIH,
JIOTIOBHUMO ~pe3yJIbTaTH Mpolieaypu kiactepHoro anamizy Cluster Analysis
tabmuisamu - Membership  Table  (mpunanexnicte  00'ekTiB  Kiactepy) i

Agglomeration Schedule (mocaigoBHicTh 00'e1HaHHS 00'€KTIB y Ki1acTepu) (puc. 6).
Tabular Options |E|

W Analysis Summany
¥ Membership Table
™ lcicle Plot

ok | cancel | sl | Hep |
Puc. 6. Tabnuuni onyii npoyedypu Cluster Analysis
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BukopuctoByroun kaonky Graphics Options — BUOOpY rpadiyHUX OIIIii,
JOTIOBHUMO ~pe3yJbTaTh Tmpouenypu kiaactepHoro anamizy Cluster Analysis
JIBOBHMIPHOIO JiarpaMoro po3citoBanus 2D Scatterplot (puc. 7).

Graphical Options @

[¥ Dendrogram
[v 20 Scatterplat
[ 3D Scatterplat

[ Agglomeration Distance Plat

(]9 | Cancel | Al |

Puc. 7. I'pagpiuni onyii npoyeoypu Cluster Analysis

BiamoBimHo 10 BBeaeHUX 3MiH OyAyTh 3poOseHi TabmuyHi W rpadivxi
nepeTBopeHHs (puc. 8).

VY 3BenmeHHi KiactepHoro anamzy Analysis Summary Bka3yroThCs: iMeHa
3MIHHHX, 110 Opaju y4acTh B aHami3i Data variables; kingpkicTh croctepexeHb
Number of complete cases; Bukopucranuii Mmetos kinacrepHoro anamizy Clustering
Method i mpuitasta meTpuka Distance Metric. /lami y 3BeJIcHHI OMIUCYIOTHCS: YUCIIO
knactepiB Cluster, kimbkicTh 00'e€kTiB y KOokHOMY Kiactepi Members i BigcoTok
00'eKTiIB, 110 HaJIEXKaTh KiaacTtepy Percent. Y HuxHIM yacTUHI 3BeICHHS TPUBOIUTHCS
iH(OpMaIis TPO KOOPAUHATHU IIEHTPIB KiacTepiB Centroids mo koxkHil 31 3MiHHUX.

VY tabmuii Membership Table (mpunanexHicTh 00'€KTIB KacTepy) omrcaHi oOpaHi
napameTpy KJIACTEPHOTO aHali3y ¥ Ta€ThCs MMOBHUM CITUCOK yCiX 00'€KTIB, iX IMEHa U
HOMEPA KJIACTEPIB, y sIKI BXOASATH 3a3HAUCHI 00'€KTH.

VY rabmuii Agglomeration Schedule naBemena mocmigoBHICTE 00'€IHAHHS
00'€KTIB y KJIaCTEpH.

JlBoBuMipHa mdiarpaMa po3scitoBanHs 2D Scatterplot mokasye, sik TpymyrThCs
JOCTIKYBaHI CIIOCTEPE)KEHHS Ha IJIONIMHI IBOX 3MiHHI EXpence i Five_Yr (puc. 9).
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¥4 STATGRAPHICS Plus - InvestFundFolio.sgp
File Edit Plot Describe Compare Relate Special SnapStats!! Wiew Window Help

o e B e | B e R b 0 | (2 I

./ Cluster Analysis

How:l

Dendrogram
Furthest Neighbor hethod Euclidean

Distance

<

Cl ing Method: Furthest Neig | ink | sz Z2==2
Distance Metric: Euclidean ;]

Row Label Cluster
Cluster Scatterplot

Chip (1) 1 (% 1000) Furthest Neighbor Method Euclidean
17 F

Contra [2) 1

Cluster

Agglomeration Schedule Centroids

IClustering Method: Furthest Neighbor [Compl Linkage)
Distance Metric: Euclidean

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

04 11 13
Expence

£ InvestF... [ [O] x | HastatGal... = 5] StatRe... |2 [0 % | Dstatad... [T

Use the right mouse button to select options

[

Puc. 8. Bixno npoyedypu Cluster Analysis yepynosanns ¢honois na mpu kracmepu

2\ Lbl,—Huwl—
Cluster Scatterplot
X ‘IOOO_) Furthest Neighbor Method, Euclidean
17 F ‘ ‘ ' ‘ ‘ 4  Cluster
: : i° 01
16 D ) 17 5
S 15F * 3 3
>_| £° ’ * i -+ Centroids
o 14t ° o 3
> ° ]
L 13- ¢ -
125 o ’ 3
1 L, . . ‘ ‘ E
0,7 0,9 1,1 13 15 1,7 1,9
Expence

Puc. 9. /leosumipna diaecpama poscirosanns 2D Scatterplot

Koxnuil kactep npeacTaBieHuil Ha AiarpaMi BJaCHUM CHMBOJIOM 1 KOJIBOPOM.
I3 rpadika BummBae, mo 1-i knactep Mae, HU3bKI W cepedHl BITHOCHI BUTpPATU
Expence 1 pgocuth BHUCOKI JOXOIM 3a M'STHPIYHUN mepioa. Y Kiactepi 2
CIIOCTEPITraloThCcs HAMBHILI BUTPATH, ajie ¥ cepeHl W BUCOKI M'STUPIYHI TOXOAH. Y
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KJacTepl 3 HHU3bKI BUTPATU CYNPOBOMKYIOTBCA W HEBUCOKUMHU M'ATUPIYHUMU
JI0XO0JIaMHU.

Jis Toro mo0 BimoOpa3WTH 1HINI AiarpamMH PO3CIIOBAHHS, JOCHTH KJIAI[HYTH
MIPaBOI0 KHOIIKOIO MMIIN ¥, y BIJAMOBIJIHOMY BIKHO J1aJIOTy, BUOpATH, IO IIKABJIATH
napy 3MIHHUX.

3. CkiagaHHs 3BiTY

Cucrema STATGRAPHICS Plus micTuTh criemianbHuii 3aci0 CKiI1agaHHs 3BITY 110
MPOBEJICHIM CTAaTUCTUYHIM POoOOTI Statreporter, mo m103BOJIAE 3AINCHUTH
KOMOIHYBaHHS TEKCTY U rpadiki.

Jlist 30epekeHHsT pe3ynbTaTiB CTaTUCTUYHOI 00poOkM manux B Statreporter
HEOOXITHO KJIAIHYTH MPaBOK KHOMKOK MHILI B Oy/b-sIKOMY MICLI OOpaHOi maHemi
aHayizy ¥ B, IO 3'IBUBCS KOHTEKCTHOMY MeHIO BuOpatu myHKT Copy Analysis to
Statreporter...

4. 30epekeHHS CTATUCTUYHOTO MIPOEKTY POOOTH

Jlsist Toro mo0 MOBTOPUTH BCIO CXEMYy M €Talu MPOBEACHOI0 CTaTUCTUYHOTO
aHamizy Uit HoBoro MacuBy gaHux cuctema STATGRAPHICS Plus nosBosse
30epiraTu pe3yJibTaTu poOOTH Y BUTJIAII CHEIiadbHUX (haliIiB CTATUCTUYHUX ITPOCKTIB
Statfolio. /Iyt 1boro NpoBOAATHCS CTaHAAPTHI il

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

2.V nmianoroBomy BikHi Save Statfolio As ykaxiTe nanky, y sikiii HeoOXiTHO
30eperTH npoexT 1 iM'sa (aitiy;

3. HarucHiTh kHOTIKY Save (30epertn).

JUist IpoBEICHHSI CTAaTUCTUYHOTO aHAJI3Y 3a CXEMOK0 30€pEeXEHOro MPOEKTY
Statfolio neoOximHo Bimkputu Horo komanmoro File | Open Statfolio, a mortim
3aBaHTa)XUTH HOBWMHU (haiin maHux, BukoHaBin komanay File | Open Datafile. Vi
3aJlaHl CTaTUCTUYHI NPOIEAypH OYIyTh aBTOMATHYHO NIEpeiiueHl 3 HOBUMH JJAHUMHU.

II1. ITopsaaoK NMpPOBeIeHHA 3aKJIIOYHOI YACTUHH 3aAHATTS

Jlns toro mo6 3aBepiuti podoty B cuctemi STATGRAPHICS Plus moxna
BUKOHATH OJHE 3 HACTYIHUX JIIH:

1. Bubpatu komanny File | Exit Statgraphics;

2. Hatucuytu xomoOinamiro knapim <Alt+F4>;

3. HaTucHyTH KHONKY 3aKpUTTS, sKa mepeOyBae B PSAKY 3arojioBKa BiKHA
STATGRAPHICS Plus.

Tema Ne 4. CtarucTHYHE TOCTIIKEeHHS BEJIUKHX JaHUX.
IMpakTuyHe 3aHATTA 7-8. J[eCKpUNITUBHMI aHAJI3 BEIMKUX JTAHUX.
HaBuajibHa MeTa 3aHATTA: cPoOpMyBaTH y CTYICHTIB HaBUYKU POOOTH B
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craructuuHiii rpadiuniii  cuctemi STATGRAPHICS Plus for Windows 3
BapialiitHUMH psIaMu, YUCTIOBUMH XapaKTEPUCTUKAMHU, IHTEPBATbHUM OLIIHIOBAaHHSIM.

Yac noposeneHus: 4 ron.

HaBuajbHi nUTAHHA:

1. 3HallOMCTBO 3 OCHOBHHMMHM BJIACTUBOCTSIMU CUCTEMH 1 3aco0aMu poOOTH B
STATGRAPHICS Plus; BBeieHHS CTATUCTUYHUX JAHKX.

2. IloObynoBa BapialiiHuX psAgIB 1 iXx rpadiuHuxX 300pakeHb Y CHCTEMI
STATGRAPHICS Plus.

3. O6GunCIEHHS YUCIOBUX XapaKTEPUCTUK CTATUCTUYHUX PO3MOALITIB.

4. [TobynoBa 1HTEpBAJBLHUX OIIIHOK MapaMeTpiB TeHepalbHOI 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. O030p METOJIOB KJIacTepU3aIliy TEKCTOBOM UH(GOPMAIK [ DIEKTPOHHBIN pecypc] /
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BHCOKOTEXHOJIOTIUHI TPEHAM Yy MPaBOOXOPOHHINA cdepl 3apyOKHMX KpaiH: HaBY.
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nistmeHOCT1: HaBu. mocioauk / M.M. 3anepkisuuii, B.M. Ctpykos. : X.: TOB ,,Cxinno-
perioHaIbHUN HEHTP ryMaHITapHO-0CBITHIX 1HimiaTuB”; 2010. 332 c.

Ilnan npoBeieHHS 3aAHATTS:

I. Tlopsimok mpoBeieHHsI BCTYITY JI0 3aHSTTS: O3HAHOMIICHHS 3/100yBaYiB BUIIO1 OCBITH
3 HABYAJBbHOK METOI 3aHATTSA, HABYAJIBHUMU MUTAHHSIMH Ta PEKOMEHOBAHOIO
JTepaTyporo.
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I1. TIopsnok npoBeIeHH OCHOBHOI YaCTUHU 3aHATTSL.
1. 3aBaaHHs )i BUKOHAHHS.
1. BuBuntu ocHoBHi xapaktepuctuku cuctemu STATGRAPHICS Plus.
2. BBectn 3HaueHHs 3miHHOT X it 50 OOUHUIE AOCTIIKYBAHOI CYKYITHOCTI:
X1, Xo, ...y Xp (TAOM. 1).

Tabmums 1.
Xq X X3 X4 X5
98 100 98 100 101
X6 X7 X8 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
101 101 100 102 97
X46 Xa7 Xa8 X49 X50
100 103 102 100 97

3. BUKOpPHUCTOBYIOYM  3HAUeHHS  3MiHHOI X ,  1OOYIyBaTd  JUCKPETHUI
BaplalliiHUN psiJl, CTOBITYMKOBY M CEKTOPHY JlarpaMu.

4. OOYMCIIUTH ONMCOBI CTATUCTUKM (YMCIIOBI XapakTEPUCTUKH) 3MiHHOT X :
cepelHe, MeliaHy, MOy, JUCIIEPCIIO, CEPEIHE KBaapaTUYHE BIIXWJICHHS, MIHIMYM,
MaKCUMYM, pO3Max BapilOBAHHS, HWKHIN KBapTHIIb, BEPXHIM KBAPTUIIb, KOSDIIIEHT
acuMeTpii, CTaHJapTU30BaHUM KOEQILUIEHT acuMeTpii, Koe(DIlieHT eKciecy,
CTaHJapTU30BaHUMN KOePIlI€HT eKcIiecy, KoedillieHT Bapiailii.

5. 3a maammu BuOIpKU ooumcuTH 1-#, 10-i, 25-1, 35-i, 50-i, 65-i, 75-i, 90-1,
99-i1 mporeHTHIIN.

6.3a nmanumu BuOipku nobyayBatu 95% 1 99% nmoBipui 1HTEpBaIM IS
MaTEeMaTUYHOTO OYIKYBaHHS i CEpeIHbOT0 KBaPATUIHOIO BiIXUIICHHS.

7. 3a mannMu BUOIpKHU MOOYIyBaTH IHTEPBATILHUYN BapialliiHUMN Psil 1 TICTOTpamy
4acToT.
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8. BukopucTtoBytoun 1HCTpyMEeHT cucteMu Statreporter, ckiacTéd 3BIT IO
nabopaTopHii poOOTI, IO BKIIIOYAE PE3yIbTaTH CTATUCTUIHOTO aHai3y, OOy 0BaHi
Tabnui i rpadiky.

9. 36epertu naHi if pe3ysbTaT poOOTH Y BUTIISI Pailily CTaTUCTUYHOTO MTPOEKTY
Statfolio.

2. Oopodka nanux y crarucru4Hiii cucremi STATGRAPHICS Plus

STATGRAPHICS Plus — nporpaMHuii makeT JIjIsi CTATUCTHYHOI'O aHaIli3y
JTaHUX, 10 BKItoYae Oiibiie 250 CTAaTUCTUYHUX 1 CACTEMHUX MPOIEAYP, 1110
3aCTOCOBYIOTHCS B O13HECI, EKOHOMIIll, MAPKETHUHTY, MEAUITNHI, 610J10T1i, COITI0JIOT1],
TICUXOJIOTI{ i B 1HIIAX 00JACTSX.

VY 6a30Bi1ii cucteMi (QYHKIIOHYIOTh HACTYITHI TPOLIETYPHU:

e Mento Describe (omuc naHux) MiCTUTh CTATUCTHYHI METOJM aHAI3y MO OJHIH 1
MHOKHH1 3MIHHHX, TIPOLEYPH JOOOPY PO3MOILIIB, 3acO0M TaOyIIAIIT JaHUX;

e Mento Compare (MopiBHAHHS JIaHUX ) BKJIFOUYA€ METO/IU MOPIBHAHHS IBOX 1 OUIbIIIE
BUOIPOK JaHUX, IPOLIEypU OJHE— 1 6arato(hakTOpHOTO AUCTIEPCIHHOTO aHAII3Y;

e Mento Relate (BimHOCHHY TaHUX) MiCTUTh MPOLEAYPH MTPOCTOTO, MOJTIHOMIaTLHOTO
1 MHO>XMHHOT'O PErpeCIHOro aHamizy.

J17s pO3MIMpEeHHs] MOXKIIMBOCTEH CHCTEMU MPOTIOHYIOTHCS TOAATKOB1 MOAYI,
1HiIami3aIis SKuX 3MiHCHIOEThCs Yepe3 MeHto Special. Jlo Hux BiTHOCSTHCS:

e Monynb «KOHTpPOJIb KadyecTBa» MPU3HAYCHUN IS OLIHKK €(EeKTHUBHOCTI BCIX
JJAHOK BUPOOHUYOTO MpoIecy ¥ popMyBaHHS BIAMOBIIHUX KapT.

e Monyns «IliilaHMpOBaHMe IKCIIEPUMEHTA) JlonoMarae c(hopMyJItoBaTH KpUTEPIid
ONTUMAJIBHOCTI IJIaHY €KCIIEPUMEHTY, MiA10paTH HalKpaluil 1iaH, OpraHi3yBaTu
301p 1 00poOKy HeoOxiaHOo1 1H(opMmarii. Y MoayJl NPONOHYHOThCS €(hEeKTUBHI
CrocoOu CpoUIeHHs | 1HTerpatii 3HaHb Ipo AOCI1KYBaHUI Ipoec.

e Monyinb «AHAJW3 BPEMEHHBIX PSIA0B» MICTUTh OMUCOBI METOH, MPOIEIYPH
3rJIaJKYBaHHS PS/AIB, CE30HHOT IEKOMIO3UIIIT i MPOTHO3yBaHHS.

e Monyins «MHOroMepHsbie MeTOAbI» NPU3HAYECHUM JUIsI BUBYEHHS B3a€EMUH
MHOXHUHH (akTopiB (3MiHHUX). J[J1 IbOTO B MOy (PYHKITIOHYE T'STh MPOIIEAYD,
mo 3abe3neuyloTh MpoBeleHHs KiacrepHoro anajisy, aHamizy 1o MeETOAy
I'osioBHUX KoMMOHeHTiB, PakTopHOro, /luckpuminanTHoro 1 KaHoHiuHoro
KOPeJALIIHOr0 aHaiszy.

e Posmmpenuii perpeciiinnii aHaji3, kKpiM 0a3uCHUX MPOUEAYP PpPErpeciiiHoro
aHaii3dy, BKJIIOYA€ Pi3HI KajdiOpoBaHI MOAEINI, MNPOUEAYpU MOPIBHSIHHS JHINA
perpecii, BiZOOpy HaWKpaluX perpeciiHux Mojeiei, HeTiHIHHY MHOXUHHY
perpecio, pupK—pEerpecito i JIOTICTHYHY perpecito.

Statfolio — craTucTHYHUMIT TPOEKT
B STATGRAPHICS Plus peanizoBanuii 3aci0 CTBOPEHHS CTATHCTUYHHX
MPOCKTIB Il aBTOMAaTW3aIlli W 30epexeHHsT pe3ybTaTiB poOOTH. YCI0 Tpoleaypy
aHani3y naHux (oOpaHi METOIM, MapaMeTpU CTaTUCTUYHUX METOJIIB, BUJU rpadiuHux
B1JI0Opa)K€Hb pE3yJIbTATIB aHajizy, TaOau4Hi (popmMu, KOMEHTapi ¥ T.I.), MOXHa
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30epertu y Burisai ¢aitny Statfolio. SIkuo BuHKMKae HeoOXiqHICT B 00pOOII 1HIIOT
MHOKMHH JIaHUX 32 CKJIQJICHOI0 CXEMOIO aHaJli3y, MOTPIOHO 3aBAHTAKUTH HOBUH (haiii
nanux. Pesynbratu ananisy, Tabmuii i rpadiku OyayTh HepeiueHi aBTOMaTHYHO.

Statadvisor — craTucTHYHA KOHCYJIbTAMis
VY mporpami STATGRAPHICS Plus peanizoBanuii iHcTpymMeHT Statadvisor
IHTepHpeTallii pe3yJbTaTiB aHaNi3y JaHWUX; OOrOBOPEHHS MOMUJIMBUX HEJIONIKIB 1
npoOieM METO/IB aHajli3y; BHU3HAYEHHS CTATHCTMYHOI 3HAYUMOCTI OTPUMaHUX
pDE3YJIbTATIB.

TGRAPHICS Plus - Untitled StatFolio
it Plot Describe Compare Relate Special SnapStats!! Yiew Window Help

ShelEE El | DR #lelalE] v|elnE plE? 5

IManens OBICTPOTO TOCTYyIA K JaHHBIM U DJIeKTpOoHHAs Tabnia
I'maBHOE MeHIO CTATHCTUYECKUM NPOLIE/yPaM

i | <untitled> |Z| ‘E‘

e41,,1| Kommenrapun | 5| StatAdvisor =) StatGallery StatReporter

Puc. 1. Bikno STATGRAPHICS Plus i iio2o ocrosni enemenmi

Statgallery — incTpyMeHT 1J1st KOMOIHYBaHHSI TEKCTY i rpadiku
Inctpyment Statgallery nosBossie 30epiraTé pes3ynbTaTH aHalizy AaHHUX Y
BUTJIAII MeTadaiiia 11 apXiBalii, meperisiay 1 IpyKy.

Statreporter — iHcTpymMeHT AJ1sl CTBOPEHHs 3BiTiB

Statreporter — «mpoMi>kHHIA» THCTPYMEHT MiXK OJIOKHOTOM 1 «ITTOBHUM)»
TEKCTOBUM IMPOIIECOPOM, JI03BOJISIE TIOETHYBATH 3BITH, CTBOPEH1 3 TAOJUYHUX OIIIIH,
rpadikiB, 3aMITOK 1 iHTEepIpeTalii 3 Statadvisor.

Bun po6ouoro Bikna STATGRAPHICS Plus mnpencraBnenuit Ha puc. 1.

Habip xHOMOK y maHen MIBUAKOTO AOCTYNY NPU3HAYEHUH A1 BIOKPUTTS I
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30epexeHHs cTaTUCTUIHHX TpoekTiB Statfolio, dhaiinis qanux, mist podoTH 3 Oydepom
OOMiHY, JUIsl BUBEJCHHS PE3yJIbTATIB CTATUCTHYHOTO aHAJI3y Ha JAPYK, a TaKOX JJIs
BUKIIMKY JIESIKUX CTATUCTUYHUX 1 TpaiuHuX MpOLeayp.

VY HUKHIN 4acTHHI BIKHA PO3TalIOBaHUI HA01p MIKTOrpaMm, 3B'13aHUX 3 HACTYITHUMHU
onepariismu: Untitled Comments, Statadvisor, Statgallery, Statreporter.

3. BBegennst 1anux

1. Iicna 3amycky STATGRAPHICS Plus  BigkpuBaethcs BikaOo Untitled
eneKkTpoHHO1 TabuIl (puc. 1). L{g Tabnuisg opranizoBaHa TAaKUM YMHOM, IO i1 pSIAKA
BIJIMTOBIJIAIOTh CTIIOCTEPEKEHHSIM (€KCIIEpUMEHTAILHUM, BHOIDKOBHM JIaHWM), a
CTOBMII — 03HaKaM (3MiHHUM). Po6oTa 3 Hero aHajoriyHa poOOTi 3 IHIIMMHA B1IOMAMHA
eneKkTpoHHUMH TaomuisMu it Windows, Takumu sik Microsoft Excel, Statistica,
SPSS, Lotus i in.

2. Jns 3aBaaHHA IMEHI U TUITY 3MIHHUX (O03HAK) BUKOHANTE HACTYIIHI J1i:

* KJIAIHITH JIIBOIO KJIABIIICIO MUIIII HA IMEH1 3MIHIOBAHO1 3MIHHOT (HAITPUKJIIA],

Ha Col_1);
Modify Column EJ
Mame:
|>:me
Comment: Cancel
“wfidth: ———————J
13 Help
Type
& MNumeric
" Character
" Integer
" Date
" Month
" Quarter
" Time [HH:MM) " Date-Time
" Tine [HH:MM:55] " Date-Time
" Fixed Decimal: |—
" Formula

Puc. 2. Bikno mooughixayii sminnoi
KJIAIHITH TTPaBOO0 KHOMKOKO MHUIIIL;
* y KOHTEKCTHOMY MEHIO, 1110 3'iBUBCs, BUOepiTh komanay Modify Column;
* y Bikni gianory Modify Column (puc. 2) 3anoBuiTh nmojsi: Name — iM's
3MinHol, (Hanpukiaa, X); Comment — komeHTap ( mpH HEOOXIAHOCTI); Y
nosie Type Big3HauTe HEOOX1THUHN THI 3MIHHOI.
*gatucHith OK;
*ckacydUTe BHJIJICHHS CTOBIYMKA, YCTAHOBUBIIM MMOKKYMK MHIII 11032
I'PAHUIICIO CTOBIYMKA ¥ KJIAITHYBIIH JIiBOIO KHOITKO¥O.
3. BBeniTh 3Ha4E€HHSA 3MIHHOI.
4. Tlicns 3anmoBHEHHsI TaOnuWIl HeoOXigHO 30eperty (aill AaHUX, JJIs YOro

133y

BubOepith koManay File | Save | Save Data File (abo narucHiTh Ha mikrorpamy | Bl Ha
NaHesi IIBHUIKOTO JOCTYIy); BBeHiTh iM's (ainy (Hanpukiam, Descriptive) i
HatucHITh OK. Ilicis 1miei oneparii B 3arojloBKy TaOJHII 3'IBUTHCS 3a3HAYCHE 1M'S,
sKke OyJie BUKOPUCTOBYBATHUCS y NMOAANbBIIOMY aHali31 (puc. 3).

*
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5. 36epexiTh MPOCKT aHAJI3y JaHUX, JUII 9Oro BUOepiTh komanmy File | Save |

Save Statfolio (abo HaTHUCHITH Ha MIKTOrpamy g Ha TaHeJl MBHUIKOTO JOCTYIY);
BBeIITh iM's mpoekty (Hampukian, Descriptivefolio) i matucuite OK. Ilicis mied
oreparii B 3aroyioBky pododoro BikHa STATGRAPHICS Plus 3'sButhcst 3a3HaucHe
IM'sl IPOEKTY.

::::|Descriptive.sf3

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

2z 100

25 102 -

Puc. 3. @aiin oanux
4. IToOynosa i rpadiuHe 300pakeHHs JUCKPETHOI0 BapianiiiHOro psaay

1. V ronoBHOoMy MeHI0 BuOepiTh komanay Describe | Categorical Data |
Tabulation.

2.V BikHI, WO 3'ABUIOCA, BUOOpY 3MiHHUX mpoueaypu Tabulation (puc. 4)
BIJI3HAYTE HEOOXIOHY 3MIHHY.

Data:

=i
[Select:)
'

¥ Sort column names

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

Puc. 4. Bixno eubopy 3minnux npoyeoypu Tabulation

3. BHeciTh iM's 3MiHHOI B nosie Data, kianHyBUIM JIBOIO KHOMKOIO MHMIII Ha

KHOIIIII E

4. HatucHits knasimy OK.

5. Ha ekpaHi 3'sButbces Bikao Tabulation, mo MicTuTh Taki BUAM aHAIi3y
oOpaHoi 3MIHHOI, SIK:

1) Analysis Summary — y3aransHenwuii anaii3 (Data variable: — ananizoBana
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sminna; Number of observations: — urcio coctepesxxens; Number of unique
values: — grcio pi3HUX 3HAYCHDb CITOCTEPESIKECHD (YHMCIIO BapiaHT));

2) Frequency Table — ta6mums gactoT. ToOTO BapiamiiHi psau yactot (Class —
nopsiiKoBUi HoMep Bapiantu; Value — Bapianta; Frequency — vacrtora; Relative
Frequency — BigHocHa yactota; Cumulative Frequency — HakonuueHa 4acToTa;
Cum. Rel. Frequency — nHakomnu4eHa BiJHOCHA 4acTOTA);

3) Barchart — croBmumkoBa (cMyrosa) jiarpama.

4) Piechart — cextopHa aiarpama.

VY BepxHbOMY psaaKy BikHa Tabulation posramroBani craHIapTHI KHOIIKH, SKi
3'ABIIAIOTHCS Y BiKHI OY/Ib-5IKOT CTATUCTUYHOI Iporieaypu (puc. 5):

Input Dialog ‘i, — 3MiHa BXIIHUX JAaHUX;
Tabular Options — BHOIp TaOJIMYHUX OTIIIIIA;
Graphics Options — BUOIp TpadivyHUX OIIIIiA;

Save results — 30epeKeHHs pe3ybTaTiB aHami3y y daii JaHuX.

¥4 STATGRAPHICS Plus - DescriptionFolio.sgp
Fie Edit Plot Describe Compare Relate Special SnapStats!! ¥iew Window Help

|| @ B ] | BIR | R e ) 2|

EEX

Analysis Summary

Data variable: X Barchart for X

Mumber of observations: 50
Mumber 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.

frequency

Frequency Table for X -~

Piechart for X

Relative  Cumulative Cum. F
y Freq Freq Freque

o
=
o
Il
[t}

3 08,0600 3 0,6
5 08,1000 8 0,1
7 08,1400 15 H

14 0,2800 29

18 8,2008 39 ¥
6 08,1200 u5 K
5 08,1000 50 N

No VI E N

The StatAdvisor

StatRe... [F [0 | A2 statGal... (7 [O] <

Puc. 5. Bixno npoyeoypu Tabulation

[ToaBiitHMM KJIallaHHSM JI1BOi KHOTIKM MUIII TI0 OOpaHii MaHell aHali3y MOKHa
PO3KPUTH HOTO JJIsl IEPETIISTY.
Kiamanus nmpaBoi KHOIIKM MUIII Ha TIaHEeJ1 aHalli3y BUKIIMKA€ KOHTEKCTHE MEHIO
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OTLIIH, MYHKTH SKOTO 3aJieXkaTh Bl TUMy naHeni. Hampuknaa, KOHTEKCTHE MEHIO
CTOBITYMKOBOI Jiarpamu Barchart (puc. 6) mo3Bosisie ogepkaTu JOCTYI JIO OIITii
nanen (Pane Options...), mapamerpam rpadiku (Graphics Options...), ckomiroBaTtn
rpadik y oydep oominy (Copy...), po3apykysatu (Print...) abo BUKOHATH IIEPETJIs
rpadika nmepen apykom (Print Preview...), ckomiroBaTu nmaneis y rauepero (Copy
Pane to Gallery...) a6o 3Bit (Copy Analysis to Statreporter...), 30epertu rpadik
(Save Graph...).

Pane Cptions...

Graphics Options...

Copy Chrl4+C

Print... F4
Print Presiew. .. Shift+F3

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

Save Graph...

Puc. 6. Koumexcmne mento cmosnuuxosoi oiaepamu Barchart

BukopucroByroun nmyHkT Pane Options... KOHTEKCTHOTO MEHIO CTOBITYMKOBOT
niarpamu Barchart smiHuMO ropu3oHTaNbHUN HANPSMOK rpadika Ha BEPTHKAIbHE

(puc. 7):

Barchart for X
archart for
Chart Type
fs Clustered - 15F ]

" Stacked

[y
N
T

Help

Scaling

&+ Frequencies

frequency

" Percentages
Direction

6L i
3+

" Horizontal .

@ Weitical 0 5

100 101 410> 103

Baseline:

o

Puc. 7. 3mina nanpsimky cmonbuxosoti diacpamu Barchart
5. OnHOMipHMH aHAJII3 TaHUX
Yucs10Bi XapaKTepUCTUKH (CYMAPHI CTATUCTUHKH)

1. V¥V ronosBHomy MeHro BuOepith komanmy Describe | Numeric Data | One-
Variable Analysis.

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

3. 3anumiiTh iM's 3MiHHOI B nojie Data.
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4. Harucnits knasinry OK.

5. Ha ekpaHi 3'sButhcs BikHO One-Variable Analysis (puc. 8), o MicTuTh Taxi
BUJIM aHAJ3y 0OpaHOi 3MIHHO, SIK:

1) Analysis Summary — y3araneHenuii anainisz (Data variable: — ananizoBana
sminHa; Number of observations: — yrcno cnocrepexens; Number of unique
values: — yrcio pi3HHX 3HAYEHb CIIOCTEPEIKEHD (YHCII0 BapiaHT)).

2) Summary Statistics — cymapHi CTaTUCTHKH.

3a 3aMOBUYBaHHIM OOYHCITIOIOTHCS HACTYITHI XapaKTePUCTHKH:

Average - cepenns apupMeTuyHa;

Median - meniana;

Mode - mona;

Variance - nucrepcis;

Std. Deviation - cepenHe KBagpaTHYHE BIIXUICHHS (CTaHIAPTHE BiIXHIICHH);

Min. - MiHIMYyM;

Max. - MakcuMyMm;

Range - po3max BapitoBaHHS;

Lower Quartile - HuKHI# KBapTHIIb;

¥4 STATGRAPHICS Plus - DescriptiveFolio.sgp
File Edit Plot Describe Compare Relske Special SpapStats!! Yisw  Wind Help

oz B ] (ol | R i@ | | BE|? B

B. One-Variable Analysis - X

Data variable: X Scaﬁerplot

58 values ranging from 97,0 to 16823,0

The Statadvisor

This procedure is designed to summarize a single sample of data.
It will calculate various statistics and graphs. Also included in tf
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

Box-and-Whisker Plot

Uariance = 2,6649
Standard deviation = 1,63245

Lower quartile = 99,9

Upper quartile = 101,8

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

The StatAdvisor
<

Use the right mouse button to selsct options

Puc. 8. Bixno npouedypu One-Variable Analysis

Upper Quartile - BepxHiit kBapTuIb;
Std. Skewness - crannapTi3oBaHuii (HOpMOBaHHiT) KOS(DII[IEHT aCUMETPIT,
Std. Kurtosis - crangapTu3oBaHuii (HOpMOBaHHiT) KOS(IIIEHT eKCIeCy;
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Coeff. of Var. - xoedimienT Bapiariii;

3) Scatterplot — miarpama po3ciroBaHHS.

4) Box-and-Whisker Plot — niarpama "k 3 Bycamu" (Iiarpama po3maxy).

Komanma Pane Options... (BUKINKA€ThCSA KIAllaHHIM MPaBO1 KHOIIKHM MHMIII )
naHeln aHamizy Summary Statistics 103Bosste 00YHCIUTH T0AATKOBI
XapakTepucTuku (puc. 9):

Summary Statistics Options E]

] ¥ Min. I” Skewness

¥ Median W Max ¥ Std. Skewness
¥ Mods ¥ Range ™ Kurtosis
™ Geo. Mean W Lawer Quartilz ¥ Std. Kurtosiz
¥ Wariance I¥ Upper Quartile [v Coeff. of Var.
v Std. Deviation 7 Interquartle Range [ Sum
I~ Std. Emar

[ ok ]| conce | a | Hem |

Puc. 9. Bikno eubopy cmamucmux naneni ananizy Summary Statistics

Geo. Mean - cepeiHE TEOMETPUYHE;

Std. Error - crangapTHa IOMHUJIKA;
Interquartile Range - Mi>kkBapTUIBHHN pO3MaXx;
Skewness - koedillieHT acUMeTpiT;

Kurtosis - koedilieHT excIecy;

Sum - cyma eJNeMeHTIB CyKYyIHOCTI;

BuxopucroByroun kHonky Tabular Options — BUOOPY TaOJMYHHX OIIIIIH,
JIOTTIOBHUMO OJHOMIpHUH aHaii3 nanux One-Variable Analysis nporenypamu
OOYHMCIICHHS MPOIEHTUIIIB, TOOY0BH IHTEPBAJILHOTO BapialllifHOTO PSAY W JOBIPUUX
iHTepBaiiB (puc. 10).

Tabular Options g]

IV Analysis Summary

IV Summany Statistics
Iv Percentiles

¥ Frequency Tabulation

[ Stem-and-Leaf Display

Puc. 10. Bikno subopy suodis oonomiprnozco ananizy One-Variable Analysis
6. IloOynoBa ii rpagiuna 300pakeHHs1 iIHTePBaJIbHOI0 BapialiiHOro psaay

1. Jlnga moOy0BM IHTEPBAILHOTO BapialliiHOTO psy 3a BUOIPKOBUM JAaHUMU
HATHCHITh KHOTKY BHOOpY Tabimunux omiii Tabular Option ogaomipHoro anamizy
One-Variable Analysis.

2. Y BikHI, 0 3'sBUjI0CA, Bim3HauTe myHKT Frequency Tabulation (maim. 10).

3. HatucHits xnasimy OK.
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4.Y manenm omgHomipHoro anamizy One-Variable Analysis 3'SIBUTHCS
IHTEpBAJILHUHN BapialliiHUN P

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

Tabnuisg BapialiitHOro psiry MICTUTh HACTYIIHI CTOBIILII:
Class — ITopsiixoBuit HOMep

Lower Limit — HwkHs rpaHuigs

Upper Limit — Bepxus rpanuiis

Midpoint — Cepenuna iHTepBaIy

Frequency — Yacrora

Relative Frequency — BizHocHa dactoTta

Cumulative Frequency — HakonuueHa yactoTa
Cumulative Relative Frequency — HakonnueHa BifHOCHA 4acTOTa
Mean — Cepenns apupmMeTuyHa

Standard deviation — CepenHe kBajipaTHUHE BiIXUICHHS

Frequency Tabulation Options

Mumber of Clazses:
! Cancel

L inmit:

o Limit Help

9E. _______J
U pper Limit:

103, [~ Hald

Puc. 12. Bikno sminu onyit npoyedypu Frequency Tabulation

Jlst 3M1HU TIapaMeTpiB BapialliifHOTO PsAy KJIAIHITH MPABOK0 KHOMKOIO B OY/Ib-
AK1i rpadi BapiamiiftHOTO psiay. Y M1aJOroBOMY MEHIO, IO 3'SIBUBCS, BUOEPITh MYHKT
Pane Options. 3'sButhes BikHo Frequency Tabulation Options (puc. 12).

3anoBHUBIIM BIAMOBIIHI 10JI, MOKHA 3MIHUTH:

*ypcio inTepBaiiB po3ouBku (Number of Classes);
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*HIDKHIO TPAHUITIO TIEPIIOTo iHTepBaty po3ouBku (Lower Limit),
*BEpXHIO TPAHUITIO0 OCTAaHHBOTO iHTEepBaTy po3ouBku (Upper Limit).

Frequency Tabulation for X

Relative
Frequency

Cumulative
Frequency

Cum. Rel.
Frequency

0,0000
0,0600
0,1000
0,1400
0,2800
0,2000
0,1200
0,1000
0,0000

0,0000
0,0600
0,1600
0,3000
0,5800
0,7800
0,9000
1,0000
1,0000

Lower Upper

Class Limit Limit Midpoint Frequency
at or below 96,0 0
1 96,0 97,0 96,5 3
2 97,0 98,0 97,5 5
3 98,0 99,0 98,5 7
4 99,0 100,0 99,5 14
5 100,0 101,0 100,5 10
6 101,0 102,0 101,5 6
7 102,0 103,0 102,5 5

above 103,0 0

Mean = 100,22 Standard deviation = 1,63245

Jlnst Toro 1100 3adikcyBaTH BHECEHI 3MiHM BCTaHOBHUTE nparnopels Hold.

BukopucroByroun kHonky Graphics Options — BUOIp rpadiyHUX OMIIii
(puc. 13), nogamo 1o rpadiyHUX MaHelel 0OJJHOMIPHOTO aHami3y nanux One-
Variable Analysis nanens Frequency Histogram 3 ricrorpamoro yactoT (puc. 14).

Graphical Options

v Scatterplot
¥ Bow-and-whisker Plot

[ Quantile Plat
™ Mormal Probahbility Plot
[ Density Trace
I~ Spmmetry Plat

o]

Cancel |

All

Help |

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 gactot Frequency Histogram

Jist 3miHM mapamerpiB abo Buay rpadiyHOro 300paXeHHs, YCTaHOBHUTE

MOKXXYMK MHUIIl y BIKHI TICTOTpaMHM M KIJIAIHITH NPABOIO KJABIICHO MHIIL. Y
J1aJIOTOBOMY MEHIO, 110 3'aBUBCA, BHOepere mMyHKT Pane Options. 3'SBUTHCS 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 3sminu napamempig cicmozpamu 4acmom

3arrOBHUBIIY BIIIIOBIIHI ITOJIST MOYKHA 3MIHUTH:
e uyucio intepBaiiB po3oueku (Number of Classes);
® HIDKHIO TPAHUIIIO TIEPIIOTO iHTepBasy po3ouBku (Lower Limit);
® BCPXHIO IPAHUIII0 OCTAHHBOTO iHTepBany po3ousku (Upper Limit).

Takox MOKHA 3MIHUTH TCTOrpaMy 4acTOT Ha:
e ricrorpamy BimHocHuX 4yactoT (Relative);
e ricTOorpaMy HakomuueHHX BigHOCHHMX yacToT (Cumulative).

Mo>kninBa 3MiHa BUy rpadiyHOro 300paXKeHHS:
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e ricrorpama (Histogram);
e noJjirou (Polygon).

BigznauuBim notpiOHI omiii, HAaTUCHITH KiaBimy OK,

8. Ckiaganus 3BiTY IO po0OTI.

Cucrema STATGRAPHICS Plus mictuth criemiansHuiA 3aci0 CKIIaIaHHS 3BIiTY
0 MPOBEJICHIN CTAaTUCTUYHIHN poboTi Statreporter, mo 103BoJIsI€ 3MIHCHUTH
KOMOIHYBaHHS TEKCTY i rpadiki.

Jist 30epekeHHs pe3yabTaTiB CTATUCTUIHOT 00poOKHM qaHux B Statreporter
HEOOX1/THO KJIAIHYTH MPABOI0 KHOMKOIO MHUIII B OY/Ib-IKOMY Miclli 00paHOi maHemi
aHaJTi3y ¥ B, 10 3'IBUBCS KOHTEKCTHOMY MeHI0 BuOpatu nyHktT Copy Analysis to
Statreporter...

9. 30epexkeHHS CTATUCTHYHOTO IPOECKTY BUKOHAHOIO 3aBAAHHS.

Jis Toro 1100 NOBTOPUTHU BCIO CXEMY M €Tanu MPOBEJEHOTO CTATUCTUYHOTO
aHayi3y s HoBoro macuBy nanux cucrema STATGRAPHICS Plus no3Bossie
30epiraT pe3yJabTaTH pOOOTH y BUTIIAI CIICHIAIbHUX (alIiB CTATUCTUYHHUX
npoekTiB Statfolio. /{nst boro nmpoBoaATECS CTaHAAPTHI il

1. VY ronoBHOMY MeHIo BuOepiTh koManay File | Save Statfolio As;

2. 'Y mianoroBoMmy BikHi Save Statfolio As ykaxiTe nanky, y sikiii He0OXiIHO
30eperTu npoexT 1 iM'sa (aitiy;

3. Haruchite xHOTIKY Save (36epertn).

JIJis TpOBEIEHHS CTATUCTUYHOTO aHAITi3Y 32 CXEMOI0 30€pEKEHOTO TIPOCKTY
Statfolio HeoOxiano Binkputu #ioro komauzoro File | Open Statfolio, a motim
3aBaHTa)XUTH HOBUH (paiin maHux, BukoHasim komanay File | Open Datafile. Vi
3aJlaHl CTaTUCTUYHI POIEAypH Oy IyTh aBTOMATHYHO NIEpeIiiueHl 3 HOBUMH JJAHUMHU.

II1. ITopsaaoK NMpPOBeIeHHA 3aKJIOYHOI YACTUHH 3aAHATTS

Jlns toro mo6 3aBepiuti podoty B cuctemi STATGRAPHICS Plus moxna
BUKOHATH OJ[HE 3 HACTYIHUX JIIH:

1. Bubpartu komanny File | Exit Statgraphics;

2. HatucHyTrn koMOiHalito kinasim <Alt+F4>;

3. HarucHyTu Ha KHOMNI 3aKpUTTH, sKa nepedyBa€e B PsAKY 3arojioBKa BIKHA
STATGRAPHICS Plus.



