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HUroroBnlii TeCcT
(ITpumepsbI BOIPOCOB UTOTOBOI0 TECTA)

1) Vxaxute BepHOE onpeaencHue tepmuHa Data Warehouse (XpaHumauiie TaHHBIX).
MeTozbl ¥ TEXHOJIOTHUU BBOJA, CTPYKTYPUPOBAHHOTO XpaHEHUsI U 00paboTku 0a3
JTAHHBIX B PEXKHME PEabHOTO BPEMEHH.

MeTobl ¥ TEXHOJIOTUH MTOJEPKKU 0a3bl TAHHBIX, KOTOPAsi UHTETPUPYET KOTTHUHU
(parMeHTOB JJAHHBIX U3 PA3JIMYHBIX UCTOUHUKOB U OOHOBJISIETCS Ha PETYJISIPHOU
OCHOBE.

MeTo/bl ¥ TEXHOJIOTHUH, HAMPABJICHHBIE HA 00ecieueHre OBICTPON MOATOTOBKHU
OM3HEC-O0TYETOB O JAHHBIX, XpaHSIIIUXCS B 0a3€ JaHHBIX.

MeTozbl ¥ TEXHOJIOTUM OOHAPYKEHUSI CKPBITHIX 3aKOHOMEPHOCTEH (TPEHI0B U
aHOMaJIui) B JAaHHBIX, XpaHAIIUXCS B 0a3e JaHHBIX.

2) Ykaxute BepHOe onpejeneHue tepmuna Data Mining (MHTEIIEKTyalIbHBIA aHAIN3
JAHHBIX ).

MeToapl ONTUMU3AIMH 3aIPOCOB K CBEPXOOIBIITUM 0a3aM JaHHBIX, B T.4. B PEKUME
peaJbHOTO BPEMEHHU.

MeTozbl ¥ TEXHOJIOTUU BBOJAA, CTPYKTYPUPOBAHHOTO XpaHEHUsI U 00padoTku 0a3
JTAHHBIX B PEXKHME PEabHOTO BPEMEHH.

MeTozbl ¥ TEXHOJIOTHUH, HAMPABJICHHBIE HA 00ecTieueHre OBICTPON MOATOTOBKHU
OM3HEC-OTYETOB O JAHHBIX, XPAHSAIIUXCS B 0a3€ JaHHBIX.

MeTobl ¥ TEXHOJIOTUM OOHAPYKEHUSI CKPBITHIX 3aKOHOMEPHOCTEH (TPEHI0B U
aHOMaJIui) B JAaHHBIX, XpaHAIIUXCS B 0a3e JaHHBIX.

3) Ykaxwute Tpu no3uinuu, koropsie HE sBisitoTCst HEMmocpeacTBEHHBIMU 3aJja4aMu
MpeIBapUTEIbHON 00pa0OTKH JaHHBIX.
HNHTenneKTyalbHbld aHAJIN3 TaHHBIX
OuncTka TaHHBIX

HNuTerpanus 1aHHbIX

Penykuus qaHHbIX

OnepaTuBHBIN aHAIIA3 JAHHBIX
Hopmanuzanus tabnui] XpaHUIua JaHHBIX

4) YkaxxuTe BEpHOE ONpeeIeHNEe 3a/1auM Ma0JOHOB M aCCOIMATUBHBIX MPaBUIL.
Onpenenenue, Kakue U3 UMEIOIINXCS JAHHBIX MOTYT ObITh UCTIOIb30BAHBI IS
MIPUHSITHUS CTPATETHUECKUX PEIICHUM, a KaKhe — HET.

Haxos1eHne 4acTo BCTPEUAIOUIUXCSl 3aBUCUMOCTEN MeX Iy 00BbEKTaMHu.
OrnpeneneHue KIaccoB, K KOTOPBIM MPUHAAIEKAT 00BEKTHI 32 ITaHHOTO MHOYKECTBA,
10 XapaKTEePUCTUKAM 3THX 00BEKTOB. MHOKECTBO KJIaCCOB, K KOTOPHIM MOYKET
OBITh OTHECEH O0BEKT, 3apaHee U3BECTHO.




OnpeneneHne KIaccoB, K KOTOPHIM IIPHHAIIEKAT 00BEKTHI 33JaHHOTO MHOKECTBA,
10 XapaKTePUCTHUKAM 3TUX 00BEKTOB. MHOKECTBO KJIACCOB, K KOTOPHIM MOXKET
OBITh OTHECEH O0BEKT, 3apaHee He M3BECTHO.

5) YcTaHoBUTE COOTBETCTBUE MEKY 0a30BBIMHU 33/1a4aMH UHTEJUIEKTYaJIbHOTO aHAIN3a
JAHHBIX ¥ IPHUBEJICHHBIMU 33a/1a4aMU PeaIbHOW MPEAMETHON 00JIaCTH.

OnpeneneHue CMcka KOPPECHOHICHTOB, 3a1ada moucka
OTMPABUBIIKX HAUOOJIBIIEE KOJTUIECTBO aCCOLIMATUBHBIX MPABUIT
AJIEKTPOHHBIX MUCEM.

OnpeneneHue KaTeropuu MUCbMa IEKTPOHHON 3amaua HE u3 o6nactu
noutsl: "ciam" uiaym "00bpIYHAsA 1OYTa" — HA OCHOBE MHTEIJUIEKTYaJIbHOI O
JAHHBIX O KJIFOYEBBIX CJIIOBAX 3TOr0 MUCHMA. aHaJIN3a TAHHBIX
Ornpenenenue aapecoB ANEKTPOHHON NTOYTHI, 3ajaya KiacTepu3aluu

KOTOpbI€ YaCTO (PUTYPUPYIOT COBMECTHO B CITUCKE
aJpecaToB IIUCEM.

OrnpeneneHueM CMBICTOBBIX TPYIIT MTUCEM 3agava knaccuukau
3JIEKTPOHHOM MOYTHI HA OCHOBE JTAHHBIX O KIFOUEBBIX
CJIOBaX 3THUX IMHCEM.

6) Ykaxute BepHoe onpenaenenue tepmuaa OLAP (OnLine Analitycal Processing,
OTIepaTHBHBIN aHAIN3 TAHHBIX).

MeTozbl ¥ TEXHOJIOTHUU BBOJAA, CTPYKTYPUPOBAHHOTO XpaHEHUsI U 00paboTku 0a3
JTAHHBIX B PEKUME pPeaJbHOTO BPEMEHH.

MCTOIH)I M TCXHOJIOTHH, HAIIPABJICHHBIC HA oOecrieucHue IIOATOTOBKH B PCKUMC
PCaJIbHOT'O BPCMCHHU OM3HEC-OTYETOB O JAaHHBIX, XpaHAIIUXCS B Oase JaHHBIX.

MCTOIH)I N TCXHOJIOTHHU ITOJACPIKKHU 0asbl HAaHHBIX, KOTOpasd HHTCTPUPYCT KOIIUHU
(bpaFMCHTOB JaHHBIX U3 pa3JIMYHbIX HCTOYHHUKOB U OOHOBJIICTCS HA pCFYJIHpHOP’I
OCHOBC.

MeTobl ¥ TEXHOJIOTUM OOHAPYKEHUSI CKPBITBIX 3aKOHOMEPHOCTEH (TPEHI0B U
aHOMAaJui) B JaHHBIX, XpaHAIIUXCS B 0a3e JaHHBIX.

7) YkaxuTe BEpHYIO MNOCIIEI0BATEIBHOCTh 3TANIOB CO3/JaHUSI XPAHUJIUIIA JAHHBIX.

H3BneueHue CBhIPBIX I[aHHBIX—>3any3Ka I[EIHHBIX—>O‘II/ICTK3 " arperanus 1aHHbIX

3arpy31<a I[EIHHBIX—>O‘II/ICTK3 " arperanus I[aHHBIX—>I/I3BJ'IC‘I€HI/I€ CBhIPBIX JAaHHBIX

3arpy31<a I[aHHBIX—>I/I3BJ'IC‘I€HI/I€ CBhIPBIX I[EIHHBIX—>O‘II/ICTK3 H arperanus 1aHHbIX

H3BneueHue CBhIPBIX I[EIHHBIX—>O‘II/ICTKEI n arperanus I[aHHBIX—>3any3Ka JaHHBIX

8) IlycTh nMeeTcs XpaHWINILE JaHHBIX C ABYMsI H3MEPEHUSIMHU U OTHOM MEPOH.
N3mepenusi: T'og={2015, 2016}, I'opon={Yens6unck, Mocksa}. Mepa - Cymma npoaax.
Tabnuna hakToB UMEET CleyIOMUM BU/:



Mpopaxwu

fon Topop Cymma
2015 YensabuHck 100
2015MockBa 50
2016 YensbuHck 200
2016 Mockea 80

YKaxxute BepHbli pesynbTat 3anpoca
select lNop, Mlopoa, sum(Cymma)

from Npopaxwu

CUBE BY (log, lopop);

Bbl6epuTe 0AWH OTBET:

Top, Topon, Cymma
2015, 2016 YensbuHck, Mockea430

fon ToponCymma

2015 150
2016 280
430

Ton Topop Cymma
2015Yenq6uHck'100
2015'Mockea 50
2016'4ensbuHck'200
2016'Mocksa 80
430

fon Topon Cymma
2015 YenabuHck:100
2015 ‘Mockga 50
2015 150
2016 Yensbuuck:200
2016 'Mockea 180
2016 280
430

9) [lycTh B mpeaAMeTHOM 00JaCcT UMEeTCsl 3 U3MEPEHUS, KOTOPbIe MOTYT MPUHUMATh
COOTBETCTBEHHO 3, 4 1 5 3HAUEHUH, U onpeiesieHbl 2 Mephl. Beruncnure o0beM Kyda
JAHHBIX.

10) YkaxkuTe pa3HOBUIHOCTh XPAHUIIUIIA, UMEIOIIETO MPUBEACHHYIO CXEMY:

create table MocTaBWMKY ( create table MpoussoguTenm (
WA int primary key, WA int primary key,
Mmsa char(20), Mmsa char(20),
PeiiTuHrint); PeiiTuHrint);

create table Mpogaxwm ( create table MecTa (
MocTtaewwuk int foreign key MocTtaswwku (M), W[ int primary key,
Oetans int foreign key Jetanu (U4), Aapec char(40),
MecrTo int foreign key MecTa (1), lopopa char (15),
Cymmallpogasu int, CrpaHa char(3));

Konuulpogasxu int);

create table fetanm (

WA int primary key,

Wmsa char(20),

Llena int,

MpoussoguTtens int foreign key Mpownssogutenu (UAQ));
BriOepute ouH OTBET:
Tabnuna dhakToB
CHexnHKa
3Be3aa

Co3sBe3aue




11) Ykaxxute BepHOE OlpeiesieHue MoIIep>KKu Habopa.

JloJist TpaH3akiuii B 6aze TpaH3aKIMi, KOTOPBIE COJIEpkKaT JaHHBIN HA0OpP.
Jlons TpaH3akiuii B 6a3e TpaH3aKIMi, KOTOpPHIE coJiepKat naHHbIi HaObop BE3
JIPYTUX HAaOOPOB.

Jlons Tpanzakiuii B 6a3e Tpan3akuuii, kotopele HE conepxat nanHbiii Habop.
Jlons TpaH3akiuii B 6a3e TpaH3aKIKMH, KOTOPHIE COJIepKaT JaHHBIN HabOp
COBMECTHO C IJPYTUMH HAOOpaMH.

12) Ilycth umerorcsa Habopsl ToBapoB A u B, npuuem ACSB. Exaxute BepHOe
yTBEpXKIEHUE O MoAIepKKke HabopoB A u B.

support(A)<support(B)

support(A)=support(B)

support(Ayzsupport(B)

support(A)>support(B)

support(A)<support(B)

13) IlycTh nMeeTCsl MHOKECTBO YaCThIX HAOOPOB
Ls;={{ab,c},{a,b,d},{a,c,d},{a,c,e},{b,c,d}}. YKkaxxuTe MHOXECTBO KaHIHUIaTOB B YaCThIC
Habopbl €4, KOTOPOE OYJIeT CPOPMHUPOBAHO ANTOPUTMOM Apriori.

{a,c,d,e}

{{a,b,c,d}, {a,c,d,e}, {a,b,c,e}, {a,b,d,e}}
{{a,b,c.d}, {a,c,d,e}, {a,b,c.e}}
{{a,b,c,d}, {a,c.d,e}, {a,b,d,e}}

{a,b,c,d}

{{a,b,c,d},{a,c.d,e}}

14) Boluncnute 3Ha4eHUE MOAACPKKH aCCOIMATUBHOTO MpaBuiia Kojla— (OpPEXH,YHUIICHI)
JUIS MHOKECTBA KOP3UH.

=
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Kop3uHa

-}

LOOO\IG’\U’!-&LUNH?

BOAa, Kona, xneb, Ynncol, opexu
BOAa, YUNCbl
xneb, Kona, Ynncel

BO/a, Opexu
KO/1a, Yuncol

Boaa

opexwu, kona, x1e6, yuncel
Kona, xneb, umnceol

KO/1a, YUncebl

opexwu, Kona, x1e6, yuncel

[ury
o

15) Ykaxxute ouH 4acThii 3-3IEMEHTHBIN HaOOp Mpu minsup=>S5.

Ne
n/n

KopsuHa

[y

80/a, Kona, x1e6, unncel, opexu
BO/a, YANCbI

xneb, Kona, ymncel

B80/1a, Opexu

KO/1a, YUncobl
BOAa

opexwu, Kona, x1eb, ynncol
Kona, xneb, umncel

V|0 |N|O(n|hs|wWw|N

KO/1a, YUncobl
opexwu, Kona, x1eb, ynncol

=
o




(x71€6, YunCcel, BOJA)

(koJ1a, YUIICHI, OPEXHU)

(xona, x71e0, YUIICHI)

(opexu, Kona, Xyeb)

(opexu, Koma, BOJa)

(BoJ1a, YHUIICHI, OPEXHU)

16) YkaxkuTe BepHOE onpeJiesIeHHe TECTOBOM BEIOOPKH JIJIs 3aJ]a4u KJlacCU(pUKAIUU.

[lepeceuenre MHOXKECTB, UCTIOTB3YEMBIX JJIsI TOCTPOEHUS U IPOBEPKU MOJETU
KJ1IacCU(UKAIUU.

MHoOxecTBO KJIacCU(UIIMPOBAHHBIX 00BEKTOB, UCTIOJIB3yEMBIX JIJIsl IOCTPOCHUS
MOJIENH KIacCU(pUKAIUU.

MHOXxecTBO Ki1acCU(DUIIMPOBAHHBIX 00BEKTOB, KIacCU(PUKAIM KOTOPHIX JOJKHA
OBITH BBINOJHEHA HA OCHOBE MOCTPOEHHON MOJIEIIHU ISl €€ TPOBEPKHU.

MHOXecTBO He KJIaCCU(UIIMPOBAHHBIX KOPTEKEH, KIacCuUKaims KOTOPHIX
JIOJ’KHA OBITh BHITIOJIHEHA HA OCHOBE MOCTPOCHHOM MOJIEIIH.

17) Yxaxute cxemy Meroaa OycTuHra ancamOJeBol KiaaccuUKaImm.

1. TlpuMeHUTH COMIUTUHT O€3 MOBTOPEHHM K UCXOAHOM oOydaroiei BbIOOpKE U
chopMupoBaTh BHIOOPKHU 7151 KJIaCCU(UKATOPOB-YYaCTHUKOB aHcaMOJist. OO0yUunuTh
KaXXJIOT0 YYaCTHHKA Ha CBOEH BHIOOPKE.

2. ITomy4uTh OT KaXXJOTO YYaCTHUKA aHCAMOJIsl KJIacC paHee HE U3BECTHOTO
oObekTa. [1oyuynTh UTOrOBBIN KJIacC paHee HEU3BECTHOIO OOBEKTA HA OCHOBE
Ma)KOPUTapPHOTO TOJIOCOBAHUS YYACTHUKOB aHCaMOJIsl.

1. IlpuMeHUTH COMIUTHUHT C TIOBTOPEHUEM K MCXOAHOM 00ydaroniei BHIOOpKE 1
chopMupoBaTh BHIOOPKHU 7151 KJIacCU(UKATOPOB-YUaCTHUKOB aHcaMOJist. OO0yUunuTh
KaXXJIOT0 YYaCTHHKA Ha CBOEH BHIOOPKE.

2. ITomy4uTh OT KaXXJOTO YYaCTHUKA aHCAMOJIsl KJIacC paHee HE U3BECTHOTO
oObekTa. [1oyuynTh UTOrOBBIN KJIacC paHee HEU3BECTHOIO OOBEKTA HA OCHOBE
Ma)KOPUTapPHOTO T'OJIOCOBAHUS YYACTHUKOB aHCaMOJIsl.

1. TlpucBouTh OAMHAKOBBIE Beca 00bEKTAM UCXOAHON 00ydaroield BbIOOPKHU.

2. IlpuMEeHUTDH CIMIUIMHT C TIOBTOPEHUEM Ha OCHOBE BECOB OOBEKTOB K UCXOJHOM
oOyuaroiiieil BBIOOpKe U cPOpMHUPOBAThH BEIOOPKY MJIs KiacCU(HUKATOpa-y4aCTHUKA
ancamOus1. OOy4HTh yYaCTHHKA Ha CBOEH BBIOOpKE.

3. OLEeHHUTh TOYHOCTh YYaCTHHUKA aHCAMOJIsl Ha 00BEKTaX UCXOAHON 00yJaroniei
BbIOOpKU. [10BBICHUTH BEC HEBEPHO KJIaCCU(PUIIMPOBAHHBIX 00HEKTOB UCXOHOM
oOy4arorieil BBIOOpKHU. BEIUHCINTE BeC y4aCTHHKA aHCAMOJIsl HA OCHOBE
MOKa3aHHOW UM TOYHOCTHU KJIacCU(HUKALIUU.

4. IloBTOopuUTh M. 2, 3 OCJIEIOBATENIBHO JJIs1 KaXKJA0T0 YYaCTHUKA aHCAMOJISL.

5. Iloy4uTh OT Ka)KJOr0 YYaCTHUKA aHCAMOJIs KJIacC paHee HE U3BECTHOTO
oObekTa. [1oyuynTh UTOrOBBIN KJIacC paHee HEU3BECTHOIO OOBEKTA HA OCHOBE
B3BEIIEHHOT0 I0JIOCOBAHUSI YYACTHUKOB aHCaMOJIsl.

1. B kadecTBe KIaccu(pUKaTOPOB-yUACTHUKOB aHCAMOJIS B3ATh JI€PEBbs
pemenuid. ChopmupoBaTh BIOOPKH IS KJIacCU(UKATOPOB-YYACTHUKOB aHCAMOJIsI




MyTEM CIIy4ailHOr0 0TOOpa MOJMHOXECTBA aTPHUOYTOB UCXOJHOM

BbIOOpKU. OOYUNTh KaKIOTO yYaCTHHKA Ha CBOEU BBIOOPKE.

2. Tlony4yuTh OT KaXXJ10r0 y4acTHHKA aHCAMOJIsI KJ1acC paHee He U3BECTHOIO
oObekTa. [1oyuynTh UTOrOBBIN KJIacC paHee HEU3BECTHOIO OOBEKTA HA OCHOBE
MayKOPUTAPHOr'0 rOJI0COBAaHUS YYACTHUKOB aHCaMOJIsl.

1. TlpucBouTh OAMHAKOBBIE Beca 00bEKTAM UCXOAHOUN 00ydaroiel BbIOOPKHU.

2. IlpuMeHUThH COMIUIMHT 0€3 MOBTOPEHUI HAa OCHOBE BECOB OOBEKTOB K UCXOJHOM
oOyuaroiiieil BBIOOpKe U cPOpMHUPOBAThH BEIOOPKY MJis KiacCU(UKATOpa-y4aCTHUKA
ancamOus1. OOy4HTh yYaCTHHKA Ha CBOEH BBIOOpKE.

3. OLEeHHUTh TOYHOCTh YYaCTHHUKA aHCaMOJIsl Ha 00BEKTaX UCXOAHON 00yyaroniei
BbIOOpKU. [10BBICHUTH BEC HEBEPHO KJIaCCU(PUIIMPOBAHHBIX 00HEKTOB UCXOHOM
oOy4aronieil BBIOOpKHU. BEIYHCINTE BeC y4aCTHHKA aHCAMOJIsl HA OCHOBE
MOKa3aHHOW UM TOYHOCTHU KJIacCU(HUKALIUU.

4. IloBTOpUTH M. 2, 3 MOCJIENOBATENBHO JJIs1 KaXKJA0T0 YYaCTHUKA aHCAMOJISL.

5. Iloy4uTh OT Ka)KJOr0 YHYaCTHUKA aHCAaMOJIs KJIacC paHee HE U3BECTHOTO
oObekTa. [1oyuynTh UTOrOBBIN KJIacC paHee HEU3BECTHOIO OOBEKTA HA OCHOBE
B3BEIIEHHOTO IOJIOCOBAHUS YYACTHUKOB aHCaMOJIsl.

18) Ucnonw3ys suTponuto, Berarcaute Info aiist atpudyra al no ciaegyromieit BEIOOPKeE:
as ag | Target Class
| 1.0 +
r 6.0 +
I 5.0 —
F 1.0 +
T 7.0 —
T
I
I
I

Instance | a;
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19) Kakoli n3 nepeyncieHHbIX aTpUuOyTOB SBISIETCS] HAWIYYIIUM aTpuOyTOM pa30ueHus,
€CJIM OCYILECTBIISIETCA MOCTPOECHUE KIIACCU(PUKALNOHHON MOJEIH C IBYMs KJlaccamu U
cieaymolieit o0yyaroiei BBIOOPKOH?

# Attrubute-1 Attribute-2 Attribute-3 Attribute-4 CLASS

A 5 7 Z Class-1
Class-1

-

Class-1
Class-1
Class-1
Class-2
Class-2
Class-2
Class-2
Class-2
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Attribute-3
Attribute-2
Attribute-4
Attribute-1




20) BriGepute BepHOE yTBepxkKIeHUE 0 KiaccupukaTopax M1 u M2 Ha ocHOBe
cienyrouero rpaguka ux ROC KpuBbIX.

M1 nyume (Tounee), yem M2

['paduk He gaeT BOZBMOKHOCTH OJHO3HAYHO yKa3aTh, KAKOH U3 KIaCCH(PHUKATOPOB
Jay4uie (TouHee)

M2 nyumie (Tounee), yem M1

Ilennoctsh (TouHOCTH) M1 11 M2 onuHakoBa

21) [lycThb BBIMONTHAETCS KJAcTepU3als CIEIYIOIIEr0 MHOKECTBA TOUEK AITOPUTMOM
DBSCAN c nmapametpamu MinPts=3, Eps=2. YkaxuTe pe3yabTUpYIOLIUE KIACTEPHI.

D0 Oy
<~

k m o

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Cl={a,d,h, k,p,q, 1,8, t, I, v, w, x}
C2={b, c,e, 1, g,1,j,n, m, 0, u}
Touku mryma OTCyTCTBYIOT
Cl={a,d,h, k,p,q, 1,5, t, v, W}
C2={b, c,e, 1, g,1,j,n, m, 0, u}
Touku mywma: {l, x}

Cl={p, q, v}

C2={a,d,h, k, 1,s,t, W, x}
C3={b, c,e, f, g,1,j,n, m, 0, u}
Touku mywma: {l}

Cl={a,d,h, k,p,q, 1,8, t, v, w, x}
C2={b, c,e, 1, g,1,j,n, m, 0, u}
Touku mywma: {l}

Cl={p, q, v}

C2={a,d,h, k,1,s,t, W}

C3={b, c,e, f, g,1,j,n, m, 0, u}
Touku mywma: {l, x}




Cl={p, q, v}

C2={a,d,h, k, 1,1, s, t, w, x}
C3={b, c,e, f, g,1,j,n, m, 0, u}
Touku mryma OTCyTCTBYIOT

22) YKaXuTe OCHOBHYIO HJICI0 JUBU3UMHBIX aJITOPUTMOB KJIACTEPHU3AIIHH.
[Ipeanonaraercsi, 4TO KaKJIbId UCXOAHBIN OOBEKT 00pa3zyeT OTAENbHBIN KIacTep, U
3aTeM BBITIOJIHIETCS CIUAHUE OJIM3KUX JIPYT K APYry OOBEKTOB WM KIACTEPOB 0
TEX TOp, MOKa He OYyJIeT MOJyYeH eIMHCTBEHHBIN KJIacTep WU HEe OyJIET BHIITOJIHEHO
YCJIOBHUE 3aBEPIICHUS CIUSHMUSL.

[Ipeanonaraercsi, 4TO BCe UCXOAHBIE OOBEKTHI BXOJAT B OJIUH KJIACTEP, U 3aTEM
WUTEPATUBHO BBIMOJIHAETCS €ro pa3OreHne Ha MEHEee MOIIIHbIE KIaCTEPHI 10 TEX MOp,
MoKa He OyIyT NOJy4YEeHbI KIaCTEPbI-CUHTIITOHBI UJIK HE OyJIET BHITIOJIHEHO YCIIOBUE
3aBepIIeHUs] pa30UEeHUsI.

Kinactepusaniust BeIMOJHSIETCS B JIBa 3Tamna:

1) pa3breHne NCXOIHOTO MHOXKECTBA 00OBEKTOB Ha KJIAaCTePhl (B KaXKIOM KiacTepe
UMeeTCs, 0 KpaliHel Mepe, OJIJUH O0BbEKT U KXl 00BEKT MPUHAJTICKUT B
TOYHOCTH OJTHOMY KJIacTepy);

2) UTepaTUBHOE NIEPEMENIEHUE O0BEKTOB MEXKAY KIaCTEPaMU C LEbI0 YIyUIlUTh
HavyajabHOE pa3z0oueHue (4ToObl 0OBEKTHI U3 OJIHOTO KJacTepa Obuin Oosee
"Oam3kuMuU", a U3 pa3HbIX KIacTepoB — Oosiee "namekumu'").

JloGaBieHue 00bEKTOB B KJIACTEP 10 TEX MOP, MOKA KOJIHUYECTBO COCETHUX
00BEKTOB HE MPEBBICUT HEKOTOPOTO 3aJaHHOI0 MOPOTa; MPU 3TOM B OKPECTHOCTH
KaXXJI0ro 00BEKTa KacTepa JOJKHO HAXOIUTHCS HEKOTOPOE MUHUMAIBLHOE
KOJIMYECTBO JPYTUX OOBEKTOB.

23) Hcnonb3ys Cleayonyo IeHIporpaMmMy, YKaKUTE ONTHMAIbHOE KOJTMYECTBO
KJIACTEPOB [IJIs1 COOTBETCTBYIOLIET0 MHOKECTBA TOUEK MPHU BBIIIOJIHEHUH KIIACTEPU3ALINH C
moMoIIIbIo anroputma k-means.
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24) YkaxuTe BepHbIN pe3yibTaT KilacTepu3alui 00bEeKTOB MHOXeECTBa {4, 5, 8, 9, 10}
OCpeACTBOM aiaroputMa k-means npu k=2.

Cl1={4,5, 8,9}
C2={10}
Cl={4, 5}
C2={8, 9, 10}
Cl={4,5, 8}
C2={9, 10}
Cl={4, 5, 10}
C2={8, 9}

25) [lycth uMeeTcss MHOKECTBO, COCTOSIIIEE U3 YETHOTO KOJUYECTBA TOYEK METPUUECKOTO
MPOCTPAHCTBA. DTU TOYKH pa30UTHI HA YETHOE KOJIMYECTBO KiacTepoB. [Ipu BeIoOTHEHUN
Kiactepuzanuu ucnoibzyercs Mepa SSE (Sum of Squared Errors): cymma kBagpaToB
PAcCCTOSIHUM OT TOYKH KJIaCTEpa 10 LIEHTPOUA ATOTO KilacTepa, Korja CyYMMHPOBAaHHE
BBITIOJIHSIETCS 1O BCeM Kiiactepam. [looBUHA yKa3aHHBIX KJIACTEPOB SIBISIOTCS OoJiee
IJIOTHBIMH, JIpyTasi MOJIOBUHA — MEHEE TJIOTHBIMU, U COOTBETCTBYIOIIKME 00IaCTH XOPOIIIO
OTZIEJIUMBI JIPYT OT Apyra. YKaKUTe CBOMCTBO, IPU KOTOPOM KJIacTepH3alusl JaHHOTO
MHO’KECTBa TOUYEK JaeT MUHUMAaJIbHOE 3HaueHue SSE.

LenTpouasl 10MKHBI OBITH CTy4ailHO PacloioKeHbl B 00Jiee IMIIOTHON U B MEHEe
IUIOTHOM 00J1aCTAX

Bornee mooBUHBI IEHTPOUIOB JOJDKHBI OBITH PACIIONIOKEHBI B MEHEE TUIOTHOU
obiacTn

[leHTpouas! 10IKHBI OBITH MOPOBHY PACMOJIOKEHBI B 00JIee TUNIOTHON U B MEHEE
IUIOTHOM 00J1aCTAX

Bosee mooBUHBI 1IEHTPOUIOB JOJKHBI OBITh PACIIONIOKEHBI B 00jI€€ MITOTHOM
obiacTn

Bce nenTponapl KJ1acTepoB TOMKHBI OBITh PACIOJIOKEHBI B 00JIee TIIIOTHON 001acTH
Bce nenTponapl KJ1acTepoB TOMKHBI OBITH PACTIOIOKEHBI B MEHEE TNIOTHOW 00J1aCTH




