®onp oreHouHBIX cpeacTB OOII «VckycCTBEHHBIM UHTEIUICKT M HHXEHEPUS JaHHBIX) 110
Harpanyiennto 09.03.04 — ITporpaMmmHast uH)EHEpHUS
JuctuminHa « TeXHOI0TUHN aHATUTHYECKONH 00paboTKH MH(OpMaLIUI»

KounrtpoasHnslii onpoc 4
"Kaaccupukanus"

(ITpumep BOIPOCOB TECTA)

1) Ykaxkute BepHOE OnpeeeHue 3aa4n KI1acCu(PUKAIIIH.

Omnpenenenre KIaccoB, K KOTOPHIM MPUHAANIEKAT 00BEKTHI 33JaHHOTO
MHO>KECTBA, 110 XapaKTePUCTUKAM 3TUX 00bEKTOB. MHOXECTBO KJIACCOB, K
KOTOPBIM MOXKET OBITh OTHECEH O0BEKT, 3apaHee U3BECTHO.

Haxomz[eHHe qacTO BCTpCHAONINXCA 3aBUCUMOCTEH MCKY KjlaCCaMU 0OBEKTOB.

OnpeaeneHHe KJIaCCOB, K KOTOPBLIM IIPHUHAAJICIKAT 00BEKTHI 3aJaHHOI'O
MHOKCCTBA, 110 XapaKTCPHUCTUKAM 3TUX 00BbeKTOB. MHOKECTBO KJIaCCOB, K
KOTOPBIM MOKCT OBITH OTHECEH O6T>CKT, 3apaHCEC HC U3BCCTHO.

Pa3znenenue 3a1aHHOr0 MHOXECTBA OOBEKTOB Ha JIBa Kj1acca: T€, YTO MOTYT OBITh
VCITOJIB30BAHBI JIJIs1 IPUHATHUS CTPATETUHYECKUX PELIEHUM, U OCTaIbHBIE.

2) YkaxxuTe BEpHYIO MOCIEI0BAaTEIbHOCTh BBIIIOJIHEHUS ITAMOB MIpoliecca
KJIacCU(pUKALIUU.

[TocTpoeHnne Moieu Ha OCHOBE oOy4arotell BEIOopku =P O1ieHKa TOYHOCTH
MOJIEJIA Ha OCHOBE TeCTOBOM BHIOOPKU =P Kitaccudukarys panee HEM3BECTHBIX
JAHHBIX

O1eHKa TOYHOCTH MOJIETH Ha OcHOBe oOyuatoriei Beioopku=> [loctpoeHwne
MOJIEJIA Ha OCHOBE T€CTOBOM BHIOOPKU =P Kitaccudukarys panee HEM3BECTHBIX
JAHHBIX

O1eHKa TOYHOCTH MOJIETIN Ha OCHOBE TECTOBOM BEIOOpKH=> [TocTpoeHre Monenu
Ha OCHOBE oOy4aroiei Beioopku =P Kitaccudukariysi paHee HEM3BECTHBIX JTaHHBIX

O1ieHKa TOYHOCTH MOJIEIIH Ha OCHOBE 00yuJaromieii Bbioopku= OlieHKa TOUHOCTH
MOJIEJIM Ha OCHOBE TeCTOBOM BhIOOpKH =P Kitaccuukalys paHee HEU3BECTHBIX
JTAHHBIX

[TocTpoeHre MoJIeN I Ha OCHOBE TECTOBOM BHIOOPKU =P OlieHKa TOYHOCTH MOJICITH
Ha OCHOBE oOy4aroiei Beioopku =P Kitaccudukariysi paHee HEM3BECTHBIX JTaHHBIX




3) Beruucnute Gini index mist arpudyta Shirt Size:

Customer ID | Gender | Car Type Shirt Size Class
1 M Family Small '
2 M Sports Medinm i
3 M Sports Medium i
4 M Sports Large i
5 A Sports Extra Large | CO
i | Spaorts Extra Large i
7 F Sports Simall 0
] F Sports Small 0
] F Sports Medium i
10 F Luxury Large ')
11 M Family Large Cl1
12 A Family Extra Large | Cl
13 A Family Medium 1
14 Al Luxury Extra Large 'l
15 F Luxury Smnall 'l
16 F Luxury Small C1
17 F Luxury Medinm 1
18 F Luxury Medinm 1
19 F Luxury Medinm ']
20 F Luxury Large C1




Texymumit
KOHTPOJTb

KonTponbHsIit
ompoc 4
"Knaccudmukair
I/IH"

[Ipumep BompocoB TecTa:
1) Vkaxxute BepHOE OIpeielICHHE 3aJa491 KJIaCCH(UKAIHN.

OrnpeaeneHne KJIacCcoB, K KOTOPHIM IMPHUHAIEKAT 00BEKTHI 3aJaHHOTO
MHOJKECTBA, 110 XapaKTePUCTUKAM 3THX 00BEKTOB. MHOXKECTBO
KJIACCOB, K KOTOPBIM MOET OBITh OTHECEH 00BEKT, 3apaHee N3BECTHO.

HaxosaeHre 9acTo BCTPEUarOIMXCs 3aBUCUMOCTEH MEX 1y KilaccaMu
0O0BEKTOB.

Omnpe/ieneHre K1accoB, K KOTOPBIM MTPUHAICKAT OOBEKTHI 32IaHHOTO
MHOJKECTBA, 110 XapaKTePUCTUKAM 3THX 00BEKTOB. MHOKECTBO
KJIACCOB, K KOTOPHIM MOKET OBITH OTHECEH 0OBEKT, 3apaHee He
W3BECTHO.

Paznenenue 3amaHHOrO MHOXECTBa OOBEKTOB Ha JBa KJIacca: T€, 4TO
MOTYT OBITH MCIIOB30BAHBI TSI IPHHATHS CTPATETHIECKUX PEIICHHH,
Y OCTaJIbHBIE.

2) VKaXuTe BEPHYIO MOCIE0BATEILHOCTD BBIMOIHCHHUS 3TATOB Tpoiiecca
KJTaccu(PUKaIIm.

ITocTpoeHre Momeny Ha OCHOBE 00y4aroIiel BEIOOpKH->OI1eHKa
TOYHOCTH MOJIEJIH HAa OCHOBE TECTOBOU BRIOOPKU->Kitaccudukarus
paHee HEeN3BECTHBIX JIAHHBIX

OreHKa TOYHOCTH MOJIEIT Ha OCHOBE 00yJaroIeii BEBIOOPKH->
[ocTpoenne Mozenn Ha OCHOBE TECTOBOM BBIOOpKU->Kitaccudukanus
paHee HEM3BECTHBIX AaHHBIX

Or1ieHKa TOYHOCTH MOJIEIM Ha OCHOBE TECTOBON BHIOOPKH->
ITocTpoeHre MoIeN Ha OCHOBE 00YYArOIIEeH BRIOOPKH->
Knaccudukanus paHee HEU3BECTHBIX JAHHBIX

OrneHka TOYHOCTH MOZEIH Ha OCHOBE 00y4aromieil BEIOopku->OneHKa
TOYHOCTH MOJIETH Ha OCHOBE TECTOBOH BBIOOpKH->Kiaccupukanus
paHee HEU3BECTHBIX JaHHbIX

[locTpoenne Moaenn Ha OCHOBE TECTOBOM BBIOOPKU->O1eHKa
TOYHOCTH MOJIENTM HAa OCHOBE 0Oyuaromiel Bhioopku->Kinaccudukanms
paHee HEU3BECTHBIX JaHHbIX

3) Beruucaure Gini index s arpudyta Shirt Size:

Customer 1D | Gender | Car Type Shirt Size Class
1 M Family Small (&1}
2 M Sports Medinm L8]]

3 M Sports Medium o

1

1

1

A Sports
M Sports

M Sports | Extra Larg o
7 I Sports Small ell]
8 F Sports Small o
9 F Sports Medium o
10 F Luxury Large co
11 M Family L Cl1
12 M Family Extra Large 1
13 A Family AMedinm H
14 M Luxury | Extra Large

15 F Luxury Small
16 ¥ Luxury Small

19
20

Luxury Medium

ol
1

Cl

I c

I Lusury Medinm «l

18 ¥ Luxury Medium al
F 1

I Cl

Luxury Large




Texyuuit
KOHTPOJIb

KonTponbHbiii
ormpoc 5
"Knacrepuzauu

n

A

[Ipumep BompocoB TecTa:
1) Vkaxwure 3a1a4n pearbHOH IIPEIMETHON 00IaCTH, KOTOPBIE SBIISIOTCS
3aJladyaMy KJIacTepH3aIH.

OHpe,I[eJ'ICHI/IC CMBICJIOBBIX I'PYIII KJIMCHTOB 6aHKa, B3sBHIUX KPCIUT,
Ha OCHOBC INCPCOHAJIBHBIX JAHHBIX 3TUX KJIIMCHTOB.

OnpeesieHre aapecoB 3NEKTPOHHON TTOYThI, KOTOPBIE YacTO
(UTYPUPYIOT COBMECTHO B CIIFICKE aJIPECATOB TIHCEM.

OHpeI[eJ'ICHI/ICM CMBICJIOBBIX I'PYyHIT MTUCEM BHCKTPOHHOP’I IIOYThI Ha
OCHOBC JAHHBIX O KJITIOYCBAIX CJIOBAX 3TUX ITHMCCM.

OmpeneneHre BO3MOXHOCTH BEIIAYX KpeauTa KIHNCHTY OaHKa Ha
OCHOBE MEPCOHAIBHBIX TAHHBIX ATOTO KJIMEHTA.

OHpeI[eJ'ICHI/IC CITMCKa KJIMCHTOB 6aHKa, HUMCIOIMUX 3aJ0JDKCHHOCTH I10
BBITIJIaTaM KpeauTa.

Omnpenenenre ciucka KOPPECTIOHACHTOB, OTIPABUBIINX HanOobIIee
KOJIMYECTBO AJICKTPOHHBIX MTUCEM.

OHpe,Z[eJ'ICHI/IC IMaKkeTa yCJiayr, KOTOPBIC 4aCTO BBI6I/IpaIOTC$I KIIMCHTaMH
0aHKa COBMECTHO C B3STHEM Kpeaura.

OrmpeaeneHne KaTeroOpruy MAChMa JICKTPOHHOM MOYTHL: ""ciam" HiTn
"00bIYHAs [Mo4YTa" — Ha OCHOBE JAHHBIX O KJIFOUEBEIX CJIOBAX 3TOTO
MHUCHEMa.

2) YKaXuTe BepHOE OIpeAeIeHne MEIOUIa B allTOpUTME KiIacTepU3amuu k-
medoids.

Menoun — 00BEKT co cIy4aifHBIMI KOOPIWHATAMH, BEIOMpPAeMBbIil B
KayecTBE LIEHTpa KJIacTepa B Mpoliecce KIacTepU3aliH.

Memnoua — 00BEKT HCXOTHOTO MHOXKECTBA, KOTOPOMY B TIpoIIecce
KJIaCTEepHU3allMU IPUCBAUBACTCSI METKA KIIacTepa.

Menon — 00bEKT HCXOTHOTO MHOXECTBA, BHIOUPACMBbIi B KAUeCTBE
[EHTpa KJlacTepa B Mpolecce KIacTepU3alluy.

Memoun — 00BEKT, UMEIONTHI CpeTHIE TI0 BCEM 00BbEKTaM UCXOIHOTO
MHOJKECTBA KOOPIUHATHI, BRIOMPAEMbIN B KAUECTBE IICHTPa KJIacTepa B
npolecce KJIacTepu3alui.

3) VkaxuTe B aITOPUTMOB KJIACTEPU3ALNH, K KOTOPOMY OTHOCHTCS
anroputm DBSCAN.

IInotHOCTHEIC AJITOPUTMBIL

PazgenurenbHbie AJITOPHUTMBI

AriomepaTuBHBIEC aITOPUTMBI

I[I/IBI/I3I/IMHBIC AJITOPUTMBIL

Heuerkue AJITOPUTMBI

Texymumit
KOHTPOJTb

IIpakTrueckoe
3anmanue 1
«IlocTpoenue
XpaHWJIHIIA
JAHHBIX»

Bomnpock! 17151 TOATOTOBKH K YCTHOMY OIPOCY:

1. MaiiTe onpeneneHne MOHITHS XPAaHWINAIIA JAHHBIX.

2. OnuInMTe 3Tanbl TEXHOJIOTHYECKOTO IIUKIIA aHATUTUIECKOH 00padoTKH
JTAaHHBIX.

3. [lepeuncnure METOIbI OYMCTKH, TPAHCHOPMALIUHU U PEAYKIIUH JTAHHBIX.
4. KpaTko OIUIINTE CXOCTBA U pa3iandus cxeM "3Be3na’ u "cHeXuHKA" U
MPOaHATM3UPYNUTE X MPEUMYIIECTBA U HEJOCTATKH 10 OTHOIICHHUIO JAPYT K
Apyry.

5. O6wscuute npunimn ETL (Extract-Transform-Load) moctpoenus
XpaHWINIIA JTAHHBIX.




Bormnpocs! 11 NOATOTOBKY K YCTHOMY OTIPOCY:
1. Tatite onpenenenue noustuss OLAP-ky0a.
2. [IpuBeauTe MpUMEp U3MEPEHUH MHOIOMEPHOTO Ky0a.

. Hp aKTHqSCKoe 3. Haiite onpenenenus ocHoBHBIX TUIoB OLAP-ky00B: nojHbIHi KyO, Ky0-
Egﬁzggﬁ i%ﬂﬁips aricOepr, 3aMKHYTBIH Ky0a, 000JI09Ka Kyoa.
sampochi 4. OOBsCHATE UACH CIIEAYIOMIX ANTOPUTMOB BHITHCICHHUS OLAP-ky6a:
METOA MHOTOMEPHOH arperaiuy, MeTol HUCXOASIIETO BEIYUCICHIUS
MOIKyOOB.
5. O0bsicauTe oTaMumst Mexxay KoHctpykimsamu ROLLUP BY u CUBE BY.
Bomnpock! 1151 MOATOTOBKH K YCTHOMY OIPOCY:
1. JlatiTe onpeesieHus CIIEAYIONINX MOHATHI: 06a3a TpaH3aKIWiA, OICPIKKa,
TpaxTiieckoe JacTBIM Ha0Op.
Texymuit |saganme 3 2. OOBsICHUTE MPUHIINIT QHTHMOHOTOHHOCTH TIOJICPHKKH.
KoHTpOb | «TTOHCK YaCTHIX 3. O0BsicHuTE paboTy anroputMa APriori morcka 4acTeIx HaOOPOB.
HaGOpOBY 4, O6T>}ICHIiI'Te HCI0 U CXEMY HMCITOJIb30BaHuUs (hparMeHTAIIUH 0a3bl
TpaH3aKLWH 1715 TOMCKA YacTHIX HaOOPOB.
5. OOBsICHUTE UACIO U CXEMY HCTIONB30BaHMS COMIUIMHTA 0a3bl TPaH3aKLIUiH
JUTSI TIOMICKA YacThIX HAOOPOB.
Bompocs! 71 mOArOTOBKH K YCTHOMY OTIPOCY:
1. Jaiite onpeneneHus caenyOMuUX NOHATHN: acCCOLIUATHBHOE MPABHUIIO,
[IpakTryeckoe |AOCTOBEPHOCTH, yCTOWYMBOE MIPABUIIO.
Texyuuii 3amanmue 4 2. OOBSCHUTE aJITOPUTM IIOMCKA YCTOMYUBBIX MPABUII C TIOMOIIIBIO ITOMCKA
KOHTPOITD «ITouck 4acThIX HAOOPOB. §
acconuatuBHbIX | 3. [IpuBeauTe IpUMEp YCTOMYMBOTO, HO MPAKTUYECKU OECIIONE3HOTO MPaBUIIa.
TIPaBHIT» 4. Jlatite onpenenenne Mepsl lift moe3nocTr mabI0HOB.
5. [lafiTe onpeneneHns MOHATHI MaKCUMAaILHO YaCTOTO M 3aMKHYTOT'O Habopa,
nuepapxuu HabopoB.
Bomnpock! 1151 MOATOTOBKH K YCTHOMY OIPOCY:
TpaxTiueckoe 1. O6E>5ICHHTe TIPUHITAT TIOCTPOCHHUS JIEPEeBa PEIICHUH. -
sanatie 5 2. ,‘{[ame OTIpEIICIICHIS KpUTEPHs BEIOOpa aTpruOyTa pa3zoueHus Information
Texymmit «Knacendukan Gain.
KOHTpOIb | - Tlepesbs 3. I[alj'ITe OTIpeJICIICHIE KPUTEPHS BEIOOpa aTpruOyTa pazoueHus Gglr} Ratio.
pememyii 4, I[aI:’ITe OMpeeCHHE KPUTEPHUS 31:16opa aTpubOyta pazouenus Gini Index.
5. JlaliTe onpeneneHus nokasaTesneil kKadyecTBa KIacCH()UKALUK: aKKypaTHOCTD
(accuracy), TouHOCTB (precision), monnota (recall), F-mepa.
Bompocs! 71 oArOTOBKH K YCTHOMY OTIPOCY:
1. OOBsCHUTE TIENTb U UACI0 aHCAMOJICBON KJTaCCH(DUKATIHIH.
2. O0BsicHUTE PabOTy MeTO/1a OATTHHTA.
3. O0BsICHUTE, JOMTYCTUMO JIM BXOXKICHHE B aHCAMOJIb, BHIIIOIHSOIIIHIA
OSTTHHT, Pa3HOPOIHBIX KIACCHU(PUKATOPOB.
4. Ha3oBuTe mpenMyliecTBa U HEIOCTATKH METOAa O3ITHHTA.
5. O0BsicHUTE, TOYEMY O3ITHHI IPEAIOoaracT MPUMEPHYIO BEPOSITHOCTh
0.632 BKITIOUEHUSI AJIEMEHTA HCXOAHOM 00y4aroieil BRIOOPKH B BEIOOPKY
[IpakTrdeckoe |ydacTHHKA aHCAMOJIS.
Texymuii 3agaHue 6 6. O0BsicHUTE PabOTy METO/IA CIy4aliHOTO JIeca. }
KOHTpOID «AncambneBas | 7. HazoBure NPEUMYIIECTBA M HEAOCTATKA METONA CIIy4ailHOro JIeca.
knaccudukanus | 8. O0bsIcHUTE paOdOTY OJHON U3 Pa3HOBHIHOCTEH METOJIa CIIyYaliHOTO Jieca,

»

Forest-RI.

9. O0BsicHUTE PabOTy OJHOM U3 Pa3HOBUIHOCTEH METO/A CIIy4aiHOro Jieca,
Forest-RC.

10. O6bscHuTe paboTy Metona Oyctunra (Ha npumepe aaropurma AdaBoost).
11. Ha3oBuTe mpenmymiecTBa U HeJOCTATKH METO/1a OyCTHHTA.

12. Vkaxute omrbKy o0yueHHs aHcaMOIIsl KIacCH(OUKATOPOB B METO/IE
OycTuHra.

13. O6bscauTe, Kak yObIBaeT omnOKka 00y4eHus: ancamOiisi B OyCTHUHTE MPH
YBEIMYCHUH KOJIMYECTBA KIACCH(UKATOPOB B aHCAMOIIE.




Bomnpock! 1151 MOATOTOBKH K YCTHOMY OIPOCY:

1. OOBsCHUTE HIEI0 pa3IeINTEILHON KIacTepru3ali u padoTy alropurMa k
Means.

2. Hanummte dopmysty Meps ai1st BeisiBieHus KinactepoB B kK Means (Sum of
Squared Errors)

3. HazoBuTe mpeuMyimecTsa ¥ HeJoCTaTKU ajnropurMa k Means.

4. O6BsicHATE OAKH U3 c1I0co00B (Ha BEIOOP) moAOOpa HayaIbHBIX
HEeHTpouI0B B anropurme K Means.

5. O6bsicauTe padoty anroputma k Medoids.

6. OOBsiCHUTE UAECIO TUIOTHOCTHOM KJIACTEPH3aLUHU U Pa0OTy ajJropuTMa
DBSCAN.

7. JlaiiTe orpeneneHrss OCHOBHBIX MOHSITHH, UCTIONb3yEMbIX B aJlTOPUTME
IIpaktuueckoe |DBSCAN: okpecTHOCTh TOUKH, KOpHEBAs TOUKA, HEIOCPEICTBEHHAS

7. | Texymwii |3ananue 7 JOCTHKUMOCTD, TOCTUKHMOCTb.
koHTponb | «Knacrepusaiu |8. HazoBure npenmymiectsa u HenoctaTku anroputMa DBSCAN.
q» 9. O6bsicauTe, nouemy anroputM DBSCAN sBisieTcst HeUyBCTBUTEIBHBIM

BbIOpOCAM U IIIyMaM B UCXOJHBIX JaHHBIX.

10. O6BsicHUTE, KAKUM MOXKHO NoaOUpath mapaMeTpsl MinPts u Pts
anroputma DBSCAN.

11. O6wsicHHUTE UICIO NEPAPXUUYECKON KIIACTEPHU3AINHU U Pa0OTy allrOpUTMa
arJoMepaTHUBHOM KJlacTEpU3aLIH.

12. O6BsicHHUTE UCIO NEPAPXUUYECKON KIIACTEPH3AINU U PabOTy allrOpUTMa
JIMBU3UMHOM KJlacTepU3alUu.

13. O6BsicHuTE C1IOCOO MOCTPOCHHS ACHAPOTPAMM.

14. Ha3oBuTe mpenmyIiecTBa 1 HEJOCTATKH HePapXUUIECKOH KIIacTepHU3aLuy.
15. JTaiiTe onpeneneHus CIEAYOIUX MEP CXOXKECTH, UCTIONb3YEMbIX B
uepapxuueckoit knactepusauuu: Single linkage, Complete linkage, Average
linkage.

Bompock! 115t TOATOTOBKH K YCTHOMY OIPOCY:
1. O0BsicHUTE pabOTy METO/1a JIOKTS ONPEACIICHNS ONTHMAIBHOTO KOJTNIeCTBA

KJIaCTEpOB.
[Ipaktuueckoe |2. OObsICHUTE PabOTy METOIA KPOCC-BATUAALINH ONIPEIEIICHHIS ONITUMAILHOTO
., |3amaHue 8 KOJIMYEeCTBA KIIACTEPOB.
8. | Texymuii .
" | komrpoms «KauecTBo 3. JlaiiTe onpeneneHue CUIy3THOTO K03 puuuenta u 00bSICHUTE €T0
KJIacTepH3alliy | IPUMEHEHHUE ISl OTIPEICIICHUS ONTHMAILHOTO KOJMYECTBA KIaCTEPOB.
» 4. O6wsicauTe crOco0 OIEHKH HECTYYaliHOCTH KIIACTEPU3YEMBbIX JIaHHBIX Ha
OCHOBE yucia XOIKHHCA.
5. O0BsicHUTE CIOCO0 OLICHKH KAauecTBa KJacTepU3alliii Ha OCHOBE
IpeIBapUTEIbHON KJIACCU(HUKAIIH.
IIpomexy
9 . N [Ipumepsl BOMpOCOB UTOrOBOTO TeCTa (CM. Aajee).
- |Touynbrid | ITOTOBBII TECT
KOHTPOJIb

[Tacmiopt poHa OIIEHOYHBIX CpPeACTB mpuBeneH B 1. 6.3 PIT/I.

Pa3zpabotunk MLJL. Lpim6ep



OI'AOY BO «tOxHO-YpanbCcKuil roCyJapCTBEHHbIM YHUBEPCUTET
(HAILIMOHAJILHBIN HCCIIEIOBATEIbCKUA YHUBEPCUTET ))
Kadenpa cucreMHOro nporpaMMupoBaHust

JucnuminHa « TeXHOIOTUH aHATUTUYECKONH 00paOOoTKH MH(OPMAIIUK

WUTOI'OBBIM TECT

1) Yxaxure BepHoe onpenencHue Tepmuaa Data Warehouse (XpaHumiie JaHHbIX).

MeToabl ¥ TEXHOJIOTHH BBOJIA, CTPYKTYPUPOBAHHOTO XpaHEHUS 1 00pabOTKH 0a3 NaHHBIX B PEKUME
pearbHOTO BPEMEHH.

MeTobl ¥ TEXHOJIOTHH MOJIEPKKH 0a3bl JAHHBIX, KOTOpasi HHTETPUPYET KOMUK (ParMEeHTOB JaHHBIX U3
Pa3IUYHBIX UCTOYHHKOB U OOHOBJISICTCS HA PETYJSIPHOW OCHOBE.

MeTo/IbI ¥ TEXHOJIOTUH, HaNIPaBJICHHBIE Ha 00ecrieueHne ObICTPOI TTOJITOTOBKU OU3HEC-OTYETOB O JIaHHBIX,
XpaHAMMXCS B 0a3e JaHHBIX.

MeTo/IpI ¥ TEXHOJIOTHH OOHAPYKEHHS CKPBITHIX 3aKOHOMEPHOCTEH (TPEHI0B M aHOMAJINi) B TAHHBIX,
XpaHANMXcs B 0a3e JaHHBIX.

2) Vkaxwure BepHoe onpeaenenne repmuna Data Cleaning (04nCTKa JaHHBIX).

HepeMemeHHe JaHHBIX, IOABEPTACMbIX UHTCIICKTYAaJIbHOMY aHAIN3y, U3 HCTOYHHUKOB JaHHLIX B
XPaHWJINIIC NaHHBIX.

BrisBienue u HCIIPABJICHUC OH_II/I6OK, HECOOTBETCTBUH B JAHHBIX C ICJIBIO YJIYYIICHUS NX Ka4YCCTBA.

OT60p pe3ynbTaTOB HHTEIUIEKTYAIBHOTO aHAJIN3a TAHHBIX, MTOJIE3HBIX B IPEAMETHOW 00IacTH.

OT60p JaHHBIX MTPEeIMETHON 00JIaCTH, MOIBEPTaeMbIX HHTEIUIEKTYAIbHOMY aHAJIN3y.

3) Ykaxwure 3aauy, KOTopas oTHocHTCs K cepe Data Mining.

[Ipenckazanme CyMMBI BBIMTPHIIIA, TOJTy9EHHOTO UTPOKOM B UTPE, MPEAIoarammnieil BhIOpackiBaHUE Taphl
UTPAJIBHBIX KOCTEH, HA OCHOBE IOJIYYEHHBIX OT APYIMX HIPOKOB JAHHBIX O BEPOATHOCTSAX BBIMIPHINIA IIPH
YKa3aHHOUM CyMME CTaBKU

[Ipenckazanue CyMMBI BBIMTPBIIIA, TOJTyIEHHOTO UTPOKOM B UTPE, MPEAITOJIATaoNIeii BHIOpaChIBAHUE TAPhI
UTPaIbHBIX KOCTEH, HA OCHOBE MOJIYYEHHBIX OT APYTUX HIPOKOB JAHHBIX 00 NCTOPHU CTABOK M BBIUTPBILIEH
JIPYTUX UTPOKOB

[Ipenckazanue KOMMYECTBA UTP, BBIUTPAHHBIX HTPOKOM B UTPE, MPEATIOIAraroIIeH BRIOPACEIBAHKE TTAPhI
UTPabHBIX KOCTEH, HA OCHOBE MOJIYYEHHBIX OT APYTUX HIPOKOB JAHHBIX O BEPOSTHOCTIX BEIOPOCHUTH
onpeiesIeHHOE KOJMYECTBO OYKOB HA OJTHOM KOCTH 32 ONPEAETICHHOE KOJTUIECTBO UTP

[Ipenckazanue KoMMYECTBA OYKOB, BEIOPOIICHHBIX UTPOKOM Ha Iape UTPATbHBIX KOCTEH, HA OCHOBE
MOJTYYEHHBIX OT PYTHX UTPOKOB JAHHBIX O BEPOSTHOCTSAX BEIOPOCHTH ONPEICICHHOE KOJMYECTBO OYKOB Ha
OJTHOM KOCTH

4) Vkaxure BCPHOC ONPCACIICHUC 3a1aun 1a0JI0HOB U ACCOLIMATUBHBIX IPaBUJIL.

Onpe/eneHre, KaKue U3 IMEIOIIUXCS JaHHBIX MOTYT OBITh HCITOJIb30BaHBI JUIS IPUHATHUS CTPATETHICCKIX
pElIeHU, a KaKhe — HeT.

HaxoskeHne 9acTo BCTPEYAIOIINXCS 3aBUCUMOCTEH MEKIy 00bEKTaMHu.

Onpe;[eneHI/Ie KJIaCCOB, K KOTOPBIM IMPUHAIJICIKAT OOBEKTHI 3aaHHOI'0 MHOXCCTBA, 10 XapaKTCPpUCTUKaAM
ITHX 00BEKTOB. MHOKECTBO KJIaCCOB, K KOTOPBIM MOXKCT OBLITH OTHECCH O6’BCKT, 3apaHCC U3BCCTHO.

OHpCI[CJIeHI/IC KJIaCCOB, K KOTOPBIM ITPUHAJICKAT 00BEKTHI 3aJaHHOI'0O MHOXKECTBA, I10 XapaKTEPHUCTUKaM
9THX 00BEKTOB. MHOKECTBO KJIACCOB, K KOTOPBIM MOXET OBITh OTHECCH O6’beKT, 3apaHCC HC N3BCCTHO.

5) YcraHoBUTE COOTBETCTBUE MEX Ty 0a30BBIMHU 3a1a4aMi MHTEIICKTYaTbHOTO aHATH3a TAHHBIX M MPUBEACHHBIMH
3a/1adaMy pealbHON TIPeIMETHON 00JIaCTH.

Omnpenenenue cucka KOPPECHOHICHTOB, OTIPaBUBILNX HauOOJIblIee 3ajaya MoMcKa acCOLMAaTUBHBIX
KOJIMYECTBO AIEKTPOHHBIX MMHCEM. MPaBUII

Omnpenenenne KaTerOpuy MUCbMA 3JIEKTPOHHON MOYTHI: ""criaM" WiH 3amaua HE u3 obnactu
"00OpIyHasA OYTa" — HA OCHOBE JJAaHHBIX O KIIIOUEBBIX CJIOBAX 3TOTO UHTEJUIEKTYaIbHOIO aHajIu3a
MUCHMA. JAHHBIX




OmnpenenexHue aapecoB AEKTPOHHOU MOYTHI, KOTOPBIE YaCTO 3amaya KiacTepu3aluu
(UTYpHUPYIOT COBMECTHO B CITMCKE aIPECATOB TIHICEM.

OmnpeneneHneM CMBICIOBBIX TPYII MHACEM 3JIEKTPOHHON OYTHI Ha 3anada Knaccuukanuu
OCHOBE JTAHHBIX O KJIIOYEBBIX CJIIOBAX 3TUX IUCEM.

6) Vkaxwure Bepuoe onpezaenenne repmuaa OLAP (OnLine Analitycal Processing, onepaTuBHBIN aHAIN3 JaHHBIX).

MeToab! ¥ TEXHOJIOTHH BBOJIA, CTPYKTYPHUPOBAHHOTO XpaHEeHHUsI 1 00pabOTKH 0a3 NaHHBIX B pEeXKUME
peanbLHOro BpeMEeHH.

MeTo/IbI ¥ TEXHOJIOTHH, HANIPaBJICHHBIE HA 00ECIIEYeHUE MTOATOTOBKH B PEIKUME PEaTbHOTO BpEMEHU
OM3HEC-OTUETOB O JIAHHBIX, XPAHAIIMXCSA B 0a3e JaHHBIX.

MeTo/bl ¥ TEXHOJIOTHH MOJIEPKKH 0a3bl JAHHBIX, KOTOpasi HHTETPUPYET KOMUK (ParMeHTOB JaHHBIX U3
Pa3IUYHBIX UCTOYHUKOB U OOHOBJISICTCS HA PETYJSIPHOW OCHOBE.

MeToabl 1 TEXHOJIOTUH O0OHAPYKEHHUSI CKPHITHIX 3aKOHOMEPHOCTEH (TPEHIOB M aHOMaJIMii) B JAHHBIX,
XpaHsmuxcs B 0a3e JaHHBIX.

7) Vkaxure BCPHYIO MOCJICAOBATCIILHOCTD 3TAIOB CO3AAHUA XpaHWUJINIIA JAHHBIX.

W3Bneuenne CBhIPBIX I[aHHBIX—>33pr3Ka I[aHHLIX—>O‘-II/ICTKa 1 arperanyvsd JaHHBIX

3arpy3ka nanHeIx—OUnCTKA U arperaius JaHHpIX— 3BlIeueHNe CRIPBIX JAHHBIX

3arpy3ka qaHHeIX—VI3BIeUeHNE CHIPBIX TaHHBIX—OUYNCTKA U arperaris JaHHBIX

W3Bneuenne CBhIPBIX I[aHHI:IX—>O‘lI/ICTKa " arperanusi ):[aHHLIX—>3aI‘ PYy3Ka JaHHBIX

8) ITycTh uMeeTcs XpaHWIHIIE JAaHHBIX C ABYMS U3MEPEHUSAMH U OJHOM Mepoii. M3amepenus: Tog={2015, 2016},
I'opoa={Yensounck, Mocksa}. Mepa - Cymma npoaax.
Tabmuna GakToB UMEET CIeaYIOINN BUI;

Mpopaxu

fon Tlopon Cymma
2015 Yenabuuck 100
2015MockBa 50
2016 Yensbunck 200
2016MockBa 80

YKauTe BEpHbIA peaynbTaT 3anpoca
select log, Mlopog, sum(Cymma)

from Mpogamm

CUBE BY (l'og, lopog);

BbibepuTe 0guH OTBeT:

Ton Topon Cymma
2015, 2016 HennbuHck, Mockea430

fon ‘Topop Cymma

2015 150

2016 280
430

lop Topon Cymma
20154ena6uHck'100
2015'Mockea 150
2016'4enabuHck200
2016'Mockea 180
430

log Topon Cymma
2015 MHensbuHck100
2015 'Mockea 150
2015 150
2016 HensbuHck 200
2016 ‘Mocksa 180
2016 280
430

9) ITycThb B mpeAMETHOM 00IaCTH UMEETCS 3 M3MEPEHMs, KOTOPBIE MOTYT IIPHHUMATh COOTBETCTBEHHO 3, 4 U
5 3HAYEHWIA, ¥ ompeeNneHbl 2 Mephl. Beruncnnrte 06beM Kyba TaHHBIX.



10) Vxkaxure Pa3HOBUAHOCTH XpaHUJINIIA, UMCIOIICTO MPUBCACHHYIO CXCMY!:

create table NMocTaBWmMKK ( create table MpoussoauTenw (
A int primary key, A int primary key,
Wms char(20), Wmsa char(20),
PeiTtuHr int); PeiiTuHr int);

create table Mpoaaxm ( create table MecTa (
MocTaBwyuk int foreign key MocTaswukn (M), A int primary key,
[fetans int foreign key Oetanu (M1), Agppec char(40),
MecTo int foreign key Mecta (W), lopoa char (15),
Cymmallpogasm int, CtpaHa char(3));

Konuulpopaxw int);

create table Oetanm (
0 int primary key,
Wms char(20),
LleHa int,
MpownseoauTens int foreign key Mpoussogutenu (UA));

BriGepuTe oMH OTBET:
Tabnuna dakros
CHexuHKa
3Be3na
Co3Be3nue

11) VkaknuTe BepHOE OIpeIeIIEHIEe TOAIEPKKH Habopa.

Jons Tpan3akiuii B 6a3e TpaH3aKIUiH, KOTOPBIC COAepKaT TaHHbIN HA0O0D.

Jonst Tpan3akiuii B 6a3e TpaH3akIMid, KOTOpBIE coepxat gaHHbi Habop BE3 apyrux nabopos.

Jonst Tpan3akimii B 6a3e Tpanzakuuii, kotopsle HE conepxart ganubiii Habop.

Jost Tpan3akuuii B 6a3e TpaH3aKIMid, KOTOPBIE COAEPKAT JaHHBIA HA0OP COBMECTHO C APYTMMH HaOOpaMHu.

12) ITycte numerotcs Habopsl ToBapoB A u B, mpuuem ACSB. Exaxure BepHOE YTBEPIKICHHE O TOAIEPKKE HAOOPOB
AuB.

support(A)<suppori(B)
support(A)=support(B)
support(A)zsuppori(B)
support(A)>support(B)

support(A)<suppori(B)

13) IlycTh nMeeTcs MHOXKECTBO yacThiX HabopoB Ly={{a,b,c},{a,b,d},{a,c,d},{a,c.e},{b,c,d}}. Vkaxure
MHO)KECTBO KaH/IMJIATOB B YacThle HA0OpHI L4, KOTOpOE OyaeT ChOPMHUPOBAHO AITOPUTMOM Apriori.
{a,c,d,e}

{{a,b,c,d}, {a,c,de}, {ab,ce} {ab,de}}
{{a,b,c,d}, {a,c.d,e}, {a,b,ce}}
{{a,b,c.d}, {a,c.d.e}, {a,b,d,e}}

{a,b,c,d}
{{a,b,c,d}{a,c,de}}
14) BeiumcnuTe 3HaAUYCHHUE TTOAICPKKH ACCOI[HATHBHOTO MPaBIIa KOma— (OpPEXH,YUTICHI) [T MHOYKECTBA KOP3UH.
Ne KopsuHa
n/n p

1 |BoAa, Kona, xned, YMncel, OPexu

BOAA, YMNChI
xneb, Kona, YMncel

BOJa, OPEXH

KONa, YANChI

BOAa

opexwu, Kona, xned, Yncel
kona, xneb, umncel

W o~ || afr

KOna, YMncel
10 | opexu, Kona, xned, Ynuncel

15) VkakuTe OUH 4acThIil 3-2JIeMEHTHBIH Habop mpu Minsup=>5.



No

n/n
1 |soga, kona, xneb, ynncel, opexm

BOJA, UMNChI

xneb, kona, umncel

Kopsura

BOJa, OPexXun
Kona, YMncol

BoJa

opexwu, Kona, xneb, uuncel
kona, xneb, umncel

Kona, YMncol

10 | opexu, kona, xneb, yuncel

(oo |~ |n|f|w]m

(x71€0, YHIICHI, BOJIA)
(xoJia, YHIICHI, OPEXH)
(xona, x1€0, YUIICHI)
(opexu, xona, xJ1e0)
(opexwu, Koja, BO/Ia)
(BOA, YUTICHI, OPEXH)

16) YkaxuTe BepHOE ONPEICTICHHE TECTOBON BRIOOPKH JJTA 3a/1aUM KIaCCU(DUKAIINH.

[epecedeHrie MHOXKECTB, HCTIOJIb3YEMBIX JIJISl IOCTPOCHUS ¥ IPOBEPKU MOJIETH KIacCH(MUKAIIHH.

MHOEeCTBO KJIACCU(HUIIMPOBAHHBIX 00HEKTOB, HCTIOIh3YEMBIX JJIsi HOCTPOSHHSI MOJIETH KJIacCH(UKAIINH.

MHOXecTBO KIacCUPUIUPOBAHHBIX O0BEKTOB, KIACCH(HUKALIUI KOTOPBIX A0JDKHA OBITH BHIIIOJHEHA HA
OCHOBE TIOCTPOEHHON MOJENH JI7Isl €€ POBEPKHU.

MHoXecTBO He Kllaccu(DUIMPOBAHHBIX KOPTEKEH, KiTacCU(PHKAIINS KOTOPBIX JODKHA OBITh BBITIOJIHEHA HA
OCHOBE MMOCTPOEHHOMN MOJIEIIH.

17) YxaxxuTe BepHOE olpesieeHre TepMuna "moaronka” (overfitting) juis 3a1auun kiaccuduKaIyu.

MHoXecTBO He Kllaccu(hUIMPOBAHHBIX KOPTEKEH, KiTacCUPHKAIINS KOTOPBIX JODKHA OBITh BBITIOJIHEHA HA
OCHOBE MMOCTPOEHHON MOJIEIIH.

MHoxkecTBO KJ'IaCCI/I(l)I/ILII/IPOBaHHBIX O6’L€KTOB, HCIIOJIb3YCMBIX JJISI MOCTPOCHUA MOJACIIN KJ'IaCCI/I(l)I/IKaLII/II/I.

MHOX€eCTBO KIacCHPHUIIMPOBAHHBIX 00BEKTOB, KIACCH(UKAIINSI KOTOPHIX J0JKHA OBITh BBITOJHEHA HA
OCHOBE TTOCTPOCHHOW MOJIEIH JJIsl €€ TIPOBEPKH.

[epecedeHrie MHOXKECTB, MCTIOJIb3YEMBIX JIJISl IOCTPOCHUS ¥ TPOBEPKU MOJIETTH KIacCH(HUKAIIHH.

18) Hcnonw3ys suTponuto, Beraucaute Info mis arpudyra al no ciemyromieii BHIOOpKe:

Instance

ay ag | Target Class
1.0
6.0
5.0
4.0
7.0
3.0 -
8.0 -
7.0
5.0 -

3 =
L+ 1+ +

+

00 =] D UT = LD B
HHEmEEA A
Hmmadgme A

1=}

19) Kakoii U3 nepednciaeHHbIX aTpUOYTOB SIBIISCTCS HAWTYYIIHNM aTpUOyTOM pa30HEHHsI, €CIIN OCYIIECTBIISCTCS

TTOCTPOEHNE KIaCCU(UKAITMOHHON MOJIETH ¢ IBYMS KJIacCaMH M CIICAYIOIICH 00yJaromnieii BBIOOPKO¥i?
# Attrubute-1 Attribute-2 Attribute-3 Attribute-4 CLASS

1 A 5 7 Z Class-1
2 B o 9 Z Class-1
3 C 5 7 Z Class-1
4 [ 5 7 z Class-1
5 A 5 7 X Class-1
6 A 8 9 X Class-2
7 C 8 9 X Class-2
8 B 8 9 X Class-2
9 B 8 7 X Class-2
10 B 8 7 X Class-2

Attribute-3

Attribute-2

Attribute-4

Attribute-1




20) BribepuTe BepHOE yTBepKIeHUE 0 Kiaccupukaropax M1 u M2 Ha ocHOBe cienytoiero rpaduka ux ROC
KPUBBIX.

TPR

] 01 02 03 o0& 05 06 07 08 08 1
FPR

M1 nyumre (Tognee), uem M2

I'pacduk He maeT BO3MOXKHOCTH OJJHO3HAYHO yKa3aTh, KAKOW M3 KIacCU(UKATOPOB JIydlie (TOUHEE)
M2 nyunie (Tounee), uem M1

Ilennocth (TounocTh) M1 u M2 onuHakoBa

21) TTycTh BHITIONHAETCS KIaCTEPU3aIKs CIEAYIOIIEro MHOKeCTBA Touek anropurmoM DBSCAN ¢ mapameTrpamu

MinPts=3, Eps=2. Ykaxure pe3yJbTUPYIOLIHE KIACTEPHI.
K
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Cl={a,d,h,kp,q,r st 1 v, w, X}
C2={b,c,ef,g,1,j,n, m o, u}
Touku 1ryma OTCyTCTBYIOT
Cil={a,d,h,k p,q,r, 5t v,wW}
C2={b,c,ef,g,1,j,n, m o, u}
Touku myma: {1, x}

Cl={p, q, v}

C2={a,d, h,k, st w,x}
C3={b,c,e,f, g,1,j,n, m o, u}
Touku myma: {1}
Cil={a,d,h,kp,q, 15t v, w, X}
C2={b,c,ef,0,i,j,n, m o, u}
Touku myma: {1}

C1={p,q, v}

C2={a,d, h,k st w}
C3={b,c,e,f,g,1,j,n, m o, u}
Touku myma: {l, x}

C1={p. q, v}

C2={a,d, h, kI, r st w,x}
C3={b,c,e,f,g,1,j,n, m o, u}
Touku myMa OTCYTCTBYIOT

22) YKa)XuTe OCHOBHYIO HICI0 TUBH3UMHBIX aJITOPUTMOB KJIACTCPH3AIIUH.

HpennonaraeTcs;, 4qTo Ka)KZ[BIﬁ I/ICXOZ[HI:Jﬁ 00BEKT o6pa3yeT OTHCHBHBIﬁ KJIaCTCp, U 3aTCM BBITIOJIHACTCA
CIUSHHE OJIM3KUX APYT K ApYyTY 00BEKTOB HIIU KJIIaCTCPOB A0 TEX I1OP, IOKa HC 6yz[eT MOJIy4YCH
eZ[I/IHCTBeHHBIﬁ KJIaCTEP MUJIN HE 6yz[eT BBITIOJTHCHO YCJIOBUC 3aBEPIICHUSA CIIUSAHMA.




[Ipenmosnaraercs, 4To Bce UCXOIHBIC OOBEKTHI BXOJIAT B OJMH KIIACTEP, M 3aTEM UTEPATUBHO BBITTOIHAETCS
ero pa3OneHne Ha MEHee MOIIHBIE KJIAaCTePHI A0 TeX MOP, OKa He OYAYT MOITYYEHbI KIACTEPbI-CHHTIATOHBI
WH He Oy/IeT BHITTOJIHEHO YCIIOBHE 3aBEPIICHUs Pa30OueHusl.

Knactepusanus BEIIONHSETCS B IBa dTaMa:

1) pa3OueHne HCXOAHOTO MHOXKECTBA OOBEKTOB Ha KJIACTEPHI (B KAXKIOM KlacTepe UMeeTcs, 110 KpaiHen
Mepe, OIUH 00BEKT M KaKAbI OOBEKT NPUHAMJIECKHUT B TOYHOCTH OJJHOMY KIIaCTepy);

2) uTepaTuBHOE IIepeMelIeHrue 00BEKTOB MEXAY KIIAaCTEPaMH C LENbI0 YIYUIINTh HadallbHOe pa3oneHune
(4TOOBI O0BEKTHI U3 OAHOTO KJacTepa OblTH Oojee "OIM3KUMU'", a U3 Pa3HBIX KJIACTEpoB — Ooliee

" mamexumu'").

JloGaBneHne 00bEKTOB B KJIAaCTep JIO TEX 0P, MOKA KOJMYECTBO COCEAHUX OOHEKTOB HE TIPEBBHICHT
HEKOTOPOT'O 33J]aHHOTO TIOPOTa; ITPH 3TOM B OKPECTHOCTH KaXKJ0T0 00BEKTa Ki1acTepa JOKHO HAXOIUThCS
HEKOTOPOE MUHUMAJIHHOE KOJUYECTBO JIPYTHX 00BEKTOB.

23) Vcnonb3ys ClenyoNIyo JeHAPOrpaMMy, YKaKHUTE ONITHMAIbHOE KOJIMUECTBO KIIACTEPOB IS
COOTBETCTBYIOIIETO MHOXKECTBA TOUEK IPH BBHITTOJHECHUH KIIACTEPU3AIUH C TOMOIIBIO anroputMa k-means.

10

-

I/IMCIOH_II/ICCH JaHHBIC HC ITO3BOJIAIOT HaTh OZ[HOBHa‘-IHBIﬁ OTBCT HA BOIPOC
2
3

24) JlaHbI 4eThIpe MHOKECTBA TOYCK — "NHIA" Ha PUCYHKAX a, b, ¢, d. IHTEHCHBHOCTH 11BETa ¥ KOJIMUECTBO TOUCK
MOKAa3bIBAIOT IUIOTHOCTG. JIMHMM OTAENAIOT o0sacTu To4ek, mpu 3ToM HE sBisisich Toukamu. YKakuTe IHna, A
KOTOPBIX HU OJUH ayiroput™ kiactepuzauuu HE criocoOeH oThIcKaTh Ki1acTephl, COOTBETCTBYIOIIME IJ1a3aM, HOCY

U pTYy.

o0 ||

25) TlycTh UMeeTCst MHOKECTBO, COCTOSIIEE U3 YETHOTO KOJIMYECTBA TOYEK METPUIECKOTO MPOCTPAHCTBA. DTH
TOYKH Pa30UTHI HA YETHOE KOJIMUYECTBO KiacTepoB. [Ipy BEIMOTHEHNN KIacTepU3aliy UCTIONb3yeTcs Mepa SSE
(Sum of Squared Errors): cymma KBapaTOB PACCTOSHUIN OT TOYKHU KJIacTepa J0 IIEHTPOK 1A 3TOr0 KiacTepa, Kora
CYMMHPOBaHHUE BBITIOJIHAETCS 10 BCeM KiacTepaM. [looBuHa yKa3aHHBIX KIacTEPOB SBISIOTCS 00Jiee TNIOTHBIMH,
JpyTas MOJIOBIHA — MEHEE IJIOTHBIMH, ¥ COOTBETCTBYIOIIKE 00JIACTH XOPOIIIO OTIEIUMEI IPYT OT Ipyra. YKaKHuTe
CBOMCTBO, PU KOTOPOM KJIACTEpU3allMsl JAHHOTO MHOXKECTBA TOYEK JaeT MUHUMaIbHOE 3HaueHue SSE.
IleHTpouapI TOJKHBI OBITH CIYYaiHO PACIIOJIOXKEHBI B 00JIee INIOTHON M B MEHEE IJIOTHOM 00J1aCTIX
Bbonee monoBHHBI IEHTPOUIOB JOJDKHBI OBITH PACIOJIOKEHBI B MEHEe TUIOTHON 00J1acTH

LleHTpounp! TOKHBI OBITH MOPOBHY PACIIONIOKEHHI B O0Jiee MIOTHOW U B MEHEE TUNIOTHOM 00JIacTsIX
Bonee mooBUHBI IICHTPOUIOB JOKHEI OBITH PACIIONIOKEHBI B 00JI€€ TUIOTHON 00JIacTH

Bce neHTponibl KIIacTepoB JTOJKHBI OBITh PACIIONOXKEHEI B 00JIee INIOTHOHW 001acTh

Bce 11eHTpon B KITaCTEPOB JOKHBI OBITH PACTIONIOKEHBI B MEHEe TUIOTHOW 00JIacTH




