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®K1O: Kocerok Cepreit Muxaiinosuy
[lonxHOCTb: pekTop
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YHUKaNbHbHA-FDOFDaMMHbHAKFHOM

0336873 b KO HATIPABACHHE, 16 b cf336 09.04.02 UTHOPOPMAILIIOHHBIE CUCTEMBI U
THHUATUITUDRNYT TEXHOHOFI/IM
Hanpasnennoctsb YITPABJIEHUE JAHHbBIMI
(mpoduip)
®dopma 00yueHus OuHas
Kadenpa-pazpaborunk WNubopMaTKe ¥ BEIYUCITUTEILHON TEXHUKU
Brimyckaromas kadenpa WNudopMaTuKy ¥ BEIYUCIUTENEHON TEXHUKU
IIpoBepsiemasn 3aganue BapuaHThbl 0TBETOB Tun cjio’KHOCTH BONpoca
KOMIIeTeHI U

OIIK-1 3angaya knaccudukanuu | (1) HAXOXKICHUIO YaCThIX HU3KHUH

OIIK-4 CBOIUTCAK ... 3aBUCUMOCTEN MEXKIY

I1K-13 00BEKTaMU WIIN

[1K-15 COOBITHSIMH;

(2) onpenenenuto kiacca
00BeKTa 10 ero
XapaKTePUCTHKAMU;

(3) onpenenenuto, mo
HU3BECTHBIM
XapaKTePUCTHKAM
00BEKTa, 3HAUCHUSA
HEKOTOPOTO €ro
rapamerpa;

(4) moncka HE3aBUCHMBIX
TPYIIT U UX
XapaKTEPUCTHK BO BCEM
MHOYECTBE
aHAJIM3UPYEMBbIX JaHHBIX.

OIIK-1 3aiada perpeccun (1) HaxOXICHUS YACThIX HU3KHU
OIIK-4 CBOIOUTCAK ... 3aBUCUMOCTEN MEXKITY
I1K-13 00BbEKTaMH WJIH

IIK-15 COOBITHSIMU,

(2) onpenenenuro kinacca
00BEKTA 110 €ro
XapaKTePUCTHKAMU;

(3) ompenenenuto, Mo
HU3BECTHBIM
XapaKTePUCTHKAM
00BEKTa, 3HAUCHUSA
HEKOTOPOTO €ro
rnapameTpa;

(4) moucka HEe3aBUCHUMBIX
TPYII U UX
XapaKTePUCTHK BO BCEM
MHOKECTBE
AHATM3UPYEMBIX TAHHBIX.




OIIK-1
OIIK-4
I1K-13
I1K-15

Ilenwro moucka
ACCOIMATUBHBIX MTPaBUII
ABJISACTCA ...

(1) Hax oK ICHHST YaCThIX
3aBUCUMOCTEN MEXKITY
00BbEKTaMU WK
COOBITHSIMH;

(2) onpenenenus kaacca
00BeKTa 1O ero
XapaKTePUCTHKAM;

(3) onpenenenue, Mo
M3BECTHBIM
XapaKTePUCTHKAM
00BEKTA, 3HAYEHUI
HEKOTOPOTO €ro
napamerpa;

(4) mouck HEe3aBUCUMBIX
TPYII U X
XapaKTEPUCTHK BO BCEM
MHOKECTBE
aHAJIM3UPYEMBIX JaHHBIX.

HU3KUH

OIIK-1
OIIK-4
I1K-13
I1K-15

OuncTKa JaHHBIX — ...

(1) xoMIUIEKC METOJIOB U
MPOIIEeTypP, HAIIPaBJICHHBIX
Ha yCTpaHEeHHE

MPUYHMH, MEIIAOIIAX
KOPPEKTHOH 00paboTKe:
aHOMAJIUH, MPOITYCKOB,
TyOJIMKATOB,
MPOTHUBOPEUUii, ITYMOB U
T.JI.

(2) mportece momonHeHHs
JAHHBIX HEKOTOPOU
uHpopmanuei,
ITO3BOJISAOIIEH ITOBBICUTH
3¢ (HEeKTUBHOCTh
AQHATTMTHYECKUX 3a7a4

(3) oOBekT, comeprkarnit
CTPYKTYypHUPOBAHHBIE
JaHHBIE, KOTOPHIE MOTYT
OKa3aThCs MOJIE3HBIMU
(4) koMILTEKC METO/IOB U
MpoIIeTyp, HalPaBJICHHBIX
Ha M3BJICYCHUE IAHHBIX
u3

pa3IMYHBIX UCTOYHUKOB,
o0ecrnieueHue
HE00XO0AMMOTO YPOBHS UX
MH(OPMATUBHOCTH U
Ka4yecTBa,
npeoOpazoBaHus B
enuHBIN (opmar, B
KOTOPOM OHHU MOTYT OBITh
3arpy’>KeHbl B XPaHUJIHIIE
TAHHBIX WA
AHAJTMTUYECKYIO CHCTEMY

HU3KUHN

OIIK-1
OIIK-4
I1K-13
I1K-15

[Ipu ucnonb3zoBaHM
KaKoro MeTojia
Heo0X0InMO 3a1aBaTh
KOJIMYECTBO KJIacTepoB?

(1) meton k-cpemnux
(2) meTon GimxHETO
cocena

HU3KUHU




(3) Bcst rpymma
HepapXUUECKUX METOIOB
(4) Bce OTBETHI HEBEPHBI

OIIK-1 K xiaccy onucarensubix | (1) mporHosupoBaHue CpeaHui
OIIK-4 3agau Data Mining (2) xnaccudukarus
I1K-13 oTHOCsATCs Takue 3afaun: | (3) kmacTepu3arius
I1K-15 (4) Busyanmu3zanus
OIIK-1 K kmaccy (1) nporuo3upoBanue CpeaHuii
OIIK-4 MIPOrHO3UPYIOIKX 3a1a4 | (2) KiacCHU(pHKAIHs
I1K-13 Data Mining oTHOCSTCS (3) xnmacrepuzanus
ITK-15 TaKye 3a1a4H: (4) Buzyanmuzanus
OIIK-1 OcHOBHBIE MEpHI (1) eBxiinIOBO CpeaHui
OIIK-4 pacCTOSIHUS MEXITY paccTtosiHue
IIK-13 00BEKTaMU TIpH (2) xBagpat eBKIMI0BA
ITK-15 HCIIO0JIb30BaHUH paccTostHuS
uepapxudyeckoro merona | (3) MaHXITTEHCKOE
KJIACTEPHOT'0 aHaJIM3a paccrosiHue
(4) paccrosinue
UYeObImeBa
OIIK-1 Ha3zoBwute nocTronHcTBa (1) mpoctoTa CpeaHui
OIIK-4 aNropuT™Ma HCTOJIb30BAHUS
I1K-13 KJIacTepu3anuu k- (2) 6pICTpOTA
[1K-15 CpEeIHHX HUCHOJIBb30BaHUA
(3) moHsATHOCTH M
MPO3PAYHOCTh ATOPUTMA
(4) HEeYYBCTBUTEIBHOCTD
K BbIOpOCcam
OIIK-1 Anroputm (1) ue Tpedyer oT CpenHHi
OIIK-4 KOHCTPYHPOBaHHUS MOJIb30BaTENsI BEIOOpA U3
I1K-13 JiepeBa pemeHui . . . Habopa BXOIHBIX
I1K-15 aTpuOyTOB (HE3aBUCUMBIX
MIEpEMEHHBIX ), Harbosee
3HAYMMBIX
(2) Tpebyert oT
MIOJIb30BaTENsI BEIOOPA U3
Ha0opa BXOIHBIX
aTpuOyTOB (HE3aBUCHMBIX
MIEpEeMEHHBIX ), Hanbosee
3HAYMMBIX
(3) Ha BXOA anroput™Ma
MOXXHO I10JIaBaTh BCE
CYILIECTBYIOIIIUE
aTpUOYTHI, AJITOPUTM CaM
BbIOEpET Haubosee
3HAYUMBbIE CPEIH HUX, U
TOJIbKO OHH OyIyT
UCIIOJIb30BAHBI JIJISI
MIOCTPOCHHMSI IepeBa
OIIK-1 3amaun kiaccudukanuu | (1) meromom nepesa cpenHuit
OIIK-4 perarTcs CASAYIOMMUME | PEIICHUI
I1K-13 IITOPUTMAMHU: (2) meTompI IMHEIHOMN
ITK-15 perpeccun
(3) anropurmom Apriori
OIIK-1 Kakas u3 Texnonoruii (1) Data Mining cpenHuit
OIIK-4 AHAJTM3UPYET MACCHUBBI (2) Text Mining




I1K-13
I1K-15

HECTPYKTYPUPOBAHHOMN
nH(pOpMaIUY U OTHUM
U3 €€ METOJOB SIBJISIETCS
MTOKMCK MOJCTPOKHU B
CTpOKe?

(3) Web Mining

OIIK-1
OIIK-4
I1K-13
I1K-15

Uto Takoe TOKeHU3auus
B 00pabOTKE TEKCTOB?

(1) Onus u3 sranos
00paboTKH TEeKCTa

(2) Pazoucuue
MOCJIEI0BATEIbHOCTH
CHMBOJIOB Ha
MOCJICIOBATEIbHOCTD
CIIOB

(3) Y aanenue 3uakoB
NpEUHAHKS U3 CTPOKH
(4) dobGaBnenwue
3armpOBaHHBIX
JJIEMEHTOB K
MOCJIE0BATEIbHOCTH
CHMBOJIOB

(5) Pacmugposka
PETYJISIPHBIX BBIPAKCHHI

CpeaHuii

OIIK-1
OIIK-4
I1K-13
I1K-15

KiuenT mokynaer Ouier
Ha caMoJIeT yepes
uHTepHer. Kak Obl B
JAHHOM CIly4dae
(dbopMynpoBanach
3agaya
IIPOrHO3UPOBAHUS?

(1) B MOMEHT MOKYIIKH
HpeICKa3aTh, HACKOIbKO
U KOT/Ia MOKET YITacTh
CTOMMOCTB 3TOTO OHjeTa
B Omkaiiiem Oymyriem
(2) B MOMEHT MOKYTIKH
OMPENIEITUTh, K KAKOMY
CErMEHTY OTHOCHUTCS
MOJIb30BATEINh U
MPEUIOKHUTh BBITOHBIC
TSI HETO YCIIOBUSI
CIIEJIKA

(3) BBIZATH
MOJIH30BATEIIO MPOTHO3
HOTOJIBI JUTSL TOTO MECTa,
Ky/Ia OH JICTUT

(4) cnporHo3upoBathb
BEPOSTHOCTh
JOTIOTHUTEIBHBIX
MOKYTIOK (OTEIb,
CTpaxoBKa,
TYPUCTHYECKUH Typ) U
NPEUIOKUTh Hanbosiee
BEPOSITHBIE
M0JIb30BATEITIO

CpeaHuii

OIlK-1
OIIK-4
I1K-13
I1K-15

C HekoTopou
MEPHOJNIHOCTHIO
TIEPCOHA MTPEATIPUATHS
CIHUCBIBAET TPYIIITHI
PacXOIHBIX MAaTEPHAJIOB
Ha Pa3IMYHBIX Y4aCcTKaX
yuera. /{151 BBIIBIICHUS
OIIMOOK, aKThI CIIMCAHUS
BBIOOPOYHO
MIPOBEPSIOTCS

(1) ompenenuts
XapaKTepHBIC TPU3HAKU
OIIHMOOYHBIX CITMCAHUI
(2) nayuurtbes
ABTOMATHYECKH BBISBIIATH
OIIMOOYHBIE CIIMCAHUS C
0)KHIa€EMOU OINOKON HE
Hmxe 97%

cpeaHui




ayautopoMm. Kak Ob1 B
TAaHHOM CITyJae
¢dbopmynHrpoBaach
3amaya Kjaaccupurkanun?

(3) xnmaccudupoBaTh
TUMAYHBIC OIITHOKU U
COCTaBHTh UX CIIHICOK
(4) onpenenuts TPU
KaTeropuu:
"omuo6ounsIe", "moxa
COMHCHHEM",
"0e30mmO0YHbIC" U HAUTH
MIPABWJIO OTHECEHUS K
9TUM KaTCTOPUSIM

OIIK-1 Ha mutockoctu nans 8 (1) Kpome A Touek HeT BBICOKHIA
OIIK-4 TOYEK C KOOPIHHATAMH (2)A,/B
I1K-13 A(1;1), B(2;2), C(2;4), 3)A, B, C
I1K-15 D(3;3), E(4;2), F(4;4), 4 A B,CD
G(5;5), H(6;6). 5)A,B,C,D,E
W3nauansno nentpounsl | (6) A, B,C,D,E, F
HaXOJATCS B TOYKAX
(1;3), (6;4). [Ipumenus
QITOPUTM 2-CPEHUX C
€BKJINJJOBOM METPUKOM,
OTIPECITUTE TOYKH,
MPUHAIICKAIHE TOMY
Ke KJIacTepy, uTo u
Touka A, npu
JOCTUKCHUH
CTAIlMOHAPHOTO
COCTOSTHHUSI.
OIIK-1 JlaHo ucciemoBaHue (1) Maya, aBTOMOOMIIB, BBICOKHI
OIIK-4 CaMOOIIYIICHHS IETH
I1K-13 COOCTBEHHOTO (2) Haua, netwu,
[1K-15 MaTepUaIbLHOTO aBTOMOOMIIb

nosioxkeHus cpeau 200
gesoBek. 100 u3 Hux
OLICHUJIN CBOE
MarepuaibHOe
IMOJIOXKEHUE KaK ""HIDKE
cpenuero" ("uc"),
apyrue 100 - xak "Bbliie
cpennero” ("Bc"). Takxe
otH 200 JemoBek
OTBETHJIM HA BOIIPOCHI O
HATMYUU y HUX Ja4H,
aBTOMOOWJISI U JETEMN.
Jlaua — ectb/HeT. Jlaua
ecTh: "HC" - 35 JenoBexk,
"Bc" — 75 denoBek.
ABTOMOOMIIL — €CTh/HET.
ABTOMOOMIB ecTh: "HC"
— 20 yenosek, "B¢c" — 70
YeJIOBEK.

Jetu - vet/1/60npmme 1.
Her nmereii: "uc" - 20
yejoBek, "Bc" — 40
4enoBek; | pebeHok:
'HC" — 50 gyemoBek, "Bc"
— 50 4JenoBexk.

(3) ABTOMOOMITB, Tava,
neTH

(4) ABromMOOWMIIB, TETH,
nava

(5) Hetu, naua,
aBTOMOOMIIb

(6) letu, aBTOMOOWUIID,
nava




Tpebyercst mocTpoUTh
JIEpEBO M0 aITrOPUTMY
CART, seuncrora
(impurity) BeIYuCISIETCS
1o JIxuHu.
Pacrnionoxxure nmpusHaku
B IIOpsi/IKe YOBIBaHUS IO
KauecTBYy pa30HeHuUs B
KOpHE JIepeBa:

OIIK-1 B noxymenre d cioBo BBICOKUHA
OIIK-4 "kiacrep" BCTpeuaercs ¢
I1K-13 4acTOTOM
I1K-15 TF("kmactep",d)=0,0125.
Mps1 umeem
BO3MOYKHOCTh
pOrpaMMHBIM 00pa3oM
M3YYUTh MUAJUTMOH
JTOKYMEHTOB, U
BBISICHUTb, YTO
yKa3aHHOE CJIOBO
BCTPEYAETCS TOJIBKO B
100 u3 Hux. Beiuncoure
TF-IDF cnoBa "knacrep"
B JokyMeHTe d ¢
TOYHOCTBIO 10 IBYX
3HAKOB T0CJIE 3aIsATOM:
OIIK-1 Kakune npobaembl (1) pasmeTka naHHBIX "B BBICOKHM
OIIK-4 pemaroT 3a1a4u pyuHy10" OU€Hb JOPOTO U
I1K-13 KJIaCTepU3alllu, TPYZI03aTPaTHO
[1K-15 OTBICKHBAA "CKPBITYIO (2) moctpoenue
CTPYKTYpY" MPU3HAKOB U3 OUYEHb
WCCIIETyeMbIX JaHHBIX | OOJIBIIIEro KOJUYECTBa
HE UMesl OTTIOPHOU JTAHHBIX
EJICBOM MTEPEMEHHOM? (3) BO3MOXKHOCTB
OTCJIC)KUBATH
HBOJIOI[OHHBIE
W3MEHEHHUS
(4) mouck BBIOPOCOB U
IIYMOB B UCCIIETYEMBIX
TTAaHHBIX
(5) uccnenoranue u
BH3yaJIM3aIis OOJIBIINX
JTAHHBIX
OIIK-1 Jloma Ha yeTHOU (1) BunapHsIii BBICOKU I
OIIK-4 CTOPOHE YJHUIIBI UMEIOT (2) HoMuHanbHbIH
I1K-13 HoMepa 2,4, 6, ... . (3) MopsiakoBsrit
IK-15 Howmep noma — 3t0 (4) KosnmyecTBeHHbBIH
MIPHU3HAK: (5) Her mpaBuiibHOTO

OTB€Ta




