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Crpykrypa

(poH1a OLICHOYHBIX CPEICTB
10 IMCHHUILIHHE «AHAIHU3 U 00padoTka uHGopManum»

Ne
/1

Tema u3 paboueii
POTPAMMBI

3akpeiBacMast
KOMIICTCHIIUS

®opmupyemsie 3Y-
Her (3.1, Y1)

Bug u Homep 3a-
nanus B ©OC

Kpurepnii one-
HUBaHUA (110
100-% mikae)

Pasnenr 1. Bsene-

HUC

OK 2.

V.1. onpenensrs
3aJ1auM JUIs TOMCKa
nHopMaIuu

JlaGopaTopHas
pabota Nel

15

Pazgen 2. OcHoBH

bl¢ ITOHATHUA,

aHau3e HHpopManuu

HCIOJIb3YyE€MblI€ TNPpHU

2.1. Bonpne nan-
HbIE ¥ MAILIMHHOE
o0OydeHune

OK 2.
IIK 2.5.

VY.2. onpenenstob
HEOOXOMMEBIE HC-
TOYHUKH WHPOpMa-
uuy; Y.4. CTpyKTy-
pHpOBATH MOJTyyac-
MY0 HHQOPMAIIHIO;
VY.5. BeIACTIATE
HaunboJiee 3HAYNMOE
B miepeuHe nHpop-
Manuw;

VY.6. oneHuBaThH
MPaKTUYECKYIO 3Ha-
YUMOCTH Pe3yJIbTa-
TOB ITOHCKA;

V.7. opopmiisats pe-
3yJIBTATHI TIOMCKA.
3.1. npuemsl cTpyK-
TypUPOBaHUS HH-
(dhopmarumy;

3.2. popmar oopm-
JICHUs Pe3yJIbTaToB
noricka uHMopma-
nu,

3.4. BO3BMOXHOCTH
NTOPUTMOB Ma-
IMIMHHOTO O0Y4eHHS;
3.5. K;maccel 3a1a4,
pelaeMbIxX ¢ TOMO-
IIBIO aJITOPUTMOB
MAIIMHHOTO 00yYe-
HUSL.

Tect no teme (20
BOIIPOCOB)

17-20 BepHbIX
OTBETOB — «5»
11-16 BepHBIX
OTBETOB — «4»
5-10 BepHbIX
OTBETOB — «3»
4 u menee — «2»

2.2. BBengenue B
nporpaMMHUpPOBaHUE
Ha si3pike Python

OK 2.
IK 2.5.

V.3. mraHupoBaTh
HpoLecce MOUCKa;
VY.8. npoBOaUTH
aHaln3 IaHHbIX;

Tect mo Teme (10
BOIPOCOB)

10-9 BepHbIX
OTBETOB — «5»
8-7 BepHBIX OT-
BETOB — «4»
6-5 BEepHBIX OT-
BETOB — «3»

4 u MeHee — «2»

2.3 Metpuueckue
MeTOAbI Kiaccuu-
KaIuu

OK 2.
IK 2.5.

V.6. orieHUBaTH
MPaKTUYECKYIO 3Ha-
YUMOCTh Pe3yJIbTa-
TOB TOMCKA;

V.9. npuMeHATh Ha
MPAKTUKE AJITOPHT-

JlaboparopHuas
padora Ne2

15




MBI MallTHHHOT O
0o0yueHus;

V¥.10. o6ocHOBaTH
MPUMEHEHUE TOTO
WJIA UHOTO aJro-
pUTMa MalTMHHOTO
oOyueHus ams pe-
HICHUS] KOHKPETHON
3a]1a4u.

3.3. MeTOoabI UHTEN-
JIEKTYaJIbHOTO aHa-
JM3a TAHHBIX
(BKITIOUAS UX MPEe00-
pa3oBaHME U OUHCT-
Ky, paboTy ¢ mpo-
MYIICHHBIMHU 3HAYE-
HUSIMH, OCHOBHBIE
CHocoObI BU3Yalu-
3allU¥ JAaHHBIX, KOP-
PEISIUOHHBIN aHa-
JI13, TOUCK HEIH-
HEUHBIX accolua-
LLHif);

2.4. Jlornueckue
METOABI Kiaccuu-
KaIun

OK 2.
IIK 2.5.

V.6. olleHUBaTh
MPAKTHUYECKYIO 3Ha-
YUMOCTH pe3yibTa-
TOB TIOUCKA;

V.9. npuMeHATh Ha
MIPAKTHKE alTOPHT-
MBI MallTTHHOT O
0o0y4eHus;

¥Y.10. obocHOBaTH
MIPUMEHEHHUE TOTO
WJIM UHOTO aJIro-
pUTMa MalIMHHOTO
oOydeHus A pe-
IIeHUS KOHKPETHOM
3aJIa4H.

3.3. MeTOIBI UHTEN-
JIEKTyaJbHOTO aHa-
JIU3a JTaHHBIX
(BKJTIOYAs UX MPE0d-
pa3oBaHKE U OYUCT-
Ky, paboTy ¢ TIpo-
MyIIEHHBIMU 3HAYE-
HUSIMU, OCHOBHEIE
CHOCOOBI BU3YallH-
3allMu JaHHBIX, KO-
PENAIMOHHBIN aHa-
JIU3, TIOUCK HEI-
HEWHBIX accolna-
1uif);

JlaboparopHas
pabota Ne3

15

2.5. Jluneiinbple me-
TOJBI KiTaccuuka-
1112070

OK 2.
IK 2.5.

VY.6. ouieHUBATH
MPaKTUYECKYIO 3Ha-
YUMOCTb Pe3yjIbTa-
TOB TIOUCKA;

¥Y.9. npumeHsTh Ha

JlaGoparopHas
pabota Ne4

15




MPAKTUKE aJITOPUT-
MBI MAITUHHOTO
o0Oy4eHus;

V¥.10. o6ocHOBaTH
MPUMEHEHUE TOTO
WJIA UHOTO aJro-
pUTMa MalITHHOTO
oOyueHus ams pe-
IIEHUS] KOHKPETHOU
3a7aqi.

3.3. MeTOIbI MHTEII-
JEKTYaJIbHOTO aHa-
JM3a TAHHBIX
(BKITIOYAst UX TIPE0O-
pa3oBaHUE U OUHCT-
Ky, paboTy ¢ mpo-
MyIIEHHBIMU 3HAYC-
HUSIMU, OCHOBHBIC
CIIoCcOOBI BU3yasu-
3allUM JaHHBIX, KOP-
pENALMOHHBIN aHa-
JIU3, TOUCK HEIH-
HEUHBIX accolua-

1Hit);
12 | Utoro mo Texy- OK 2. Cdopmuposansi: 4 — maGoparop- Konuuecmeo
el aTrecTaluu IIK 2.5. 3.1;3.2; 3.3; 3.4; HBbIX padoT; oannoe
3.5 15 — TecToBBIX MUHUMATIbHOE
Y.1;VY.2; ¥V.3; YV.4; | 3apanmuii. 40; maxcu-
Y.5,V.6;¥.7;Y.8; manvnoe 70
Y.9; V.10
13. | [IpomexyTOoUHAs OK 2. Y.4. crpykrypupo- | UTtorossrii Tect 3aueT npoBo-
aTTecTanus IK 2.5. BaTh  IOJIy4aeMyIo 30 Bompocos aTcs B popme

WH(OPMAITHIO;

V.5, BBIJICTISITH
HaunboJiee 3HAUYNMOE
B TiepeyHe uHGOp-
Maruw;

Vv.6. OLIEHHUBATH
NPaKTHYECKYIO0 3Ha-
YUMOCThb  pe3yJbTa-
TOB ITOHCKA;

V.8. MIPOBOJIUTH
aHaJIN3 JIaHHBIX;

3.3. MeToabl MHTEN-
JEKTYaIbHOTO  aHa-
nm3a JTAHHBIX
(BruTIOYas UX Mpeoo-
pasoBaHUE W OYHCT-
Ky, paboTy c mpo-
NYUICHHBIMU 3HAYe-
HUSIMH,  OCHOBHBIE
CrocoObl  BU3yalu-
3alM JJaHHBIX, KOP-
peTS-IIMOHHBIN aHa-
T3, TIOUCK HEIH-
HEHHBIX  acconua-
uui);

KOMIIBIOTEPHOTO
TECTUPOBAHMUS.
Kaxnaprit mpa-
BUJIBHBIA OTBET

Ha BOIIPOC TecTa
OLICHUBAETCS B

1 6ann

«5»- 24-30 ot-
BETOB;
«4» -17-23 ot-
BETOB
«3»-10-16 ort-
BETOB




3.4. BO3MOXXHOCTH
aJIrOPUTMOB Ma-
IIMHHOTO O0YYCHHS,
3.5. kjacchel 3a1au,
pEIIaeMbIX C IIOMO-
IO AJITOPUTMOB
MAIIIMHHOTO 00yYe-
HUS.

Pe3y.]IbTaTI)I O0CBOCHMA NTUCHHUILIMHBI, IIOJIC/KAIIINE IIPOBEPKE
OOyuaromuiics B X0J1e OCBOSHUS JUCLUUIUIHNHBI JOJKEH:
yMeThb:
VY.1. onpenensaTh 3a7auu AJs Houcka uHdopmanuu;
V.2. onpenensTh HEOOXOAMMbIE UCTOYHUKH HH(POPMALINY;
V.3, II1aHuPOBATh MPOLECC MOUCKA;
VY.4. cTpyKTypupoBaTh MOTydaeMyro HH(pOpMaIHio;
VY.5. BeIIEATH HauboJee 3HaUUMOoe B IiepedHe nHpopmanuu;
V.6. orieHMBaTh MPAKTUYECKYIO 3HAUMMOCTh PE3yJIbTATOB MIOMCKA;
VY.7. opopmiATh pe3ynbTaThl HOUCKA.
V.8. IpoBOAUTH aHANIU3 TAHHBIX;
VY.9. npUMEeHATh Ha MPAKTUKE aJTOPUTMbI MAIIMHHOTO O0YYECHHUS;
¥.10. 060cHOBaTh MPUMEHEHHE TOTO MJIM HHOTO aJITOPUTMa MAIIIMHHOTO O0YyYEHUS JUIS PeIICHHS
KOHKPETHOH 3aJ1auu.
3HATh:
3.1. npuemsbl CTPyKTypUpOBaHUs UH(DOPMALINH;
3.2. popmar odopMIICHHS pE3yIbTaTOB TIOMCKA WH()OPMAIINN;
3.3. MeTo/bl MHTEJUIEKTYaJIbHOTO aHalu3a JaHHBIX (BKJIIOYas UX MPeoOpa3oBaHHUE M OYUCTKY,
paboTy ¢ MpOIyIIEeHHBIMU 3HAYEHUSIMH, OCHOBHBIE CITOCOOBI BU3yalHM3allMH JaHHBIX, KOppes-
IIMOHHBIN aHAJIN3, TOUCK HEJIMHEWHBIX aCCOIIMAIIHH );
3.4. BO3MOXHOCTHU aJITOPUTMOB MAIIUHHOTO 00Y4YEHMUS;
3.5. KJmacchl 3a/1a4, pelIaeMblX ¢ MOMOIIBIO AITOPUTMOB MAITMHHOTO 00Y4EHUsI.

N3yueHne AUCIUIUIMHBI CTOCOOCTBYET OCBOCHHIO 00IIUX U MPO(eCcCHOHATbHBIX

KOMITETeH LM
Kon HaumeHoBaHue pe3yJIbTaTOB 00y4eHHSA
OK 02 Ocy1ecTBIATh OUCK, aHAIU3 U UHTEPIPETALUI0 HHPOPMAIMK, HEOOXOAMMON
JUIsL BBITTOJIHEHMSI 33]1a4 IPO(eCcCHOHATBHOMN eI TETbHOCTH.
I1IK 2.5 [Ipon3BOAUTE MHCIIEKTUPOBAHNE KOMIIOHEHTOB ITPOTPaMMHOTO
o0ecreyeHus Ha MpeIMeT COOTBETCTBUS CTaHapTaM KOJHPOBAHHUS




MUWHHUCTEPCTBO HAYKY U BBICIIETO OBPA3OBAHUS POCCUMCKOM ®EJIEPALINN
®EJIEPAJILHOE I'OCYJAPCTBEHHOE BIOJKETHOE OBPA30OBATEJILHOE YUPEXK/EHME BBICILIETO OBPA-
30BAHUSI
«BAUKAJIbCKUM T'OCYIAPCTBEHHBI YHUBEPCHUTET»
YUTUHCKUN NUHCTUTYT
KOJIJIEJDK

KommuiekT 3aganuit 1j1st 1abopaTopHBIX padboT
10 JUCHUIUIMHE «AHAJIU3 U 00padoTKa uHGopManum»

OcHobl padoTsl ¢ nakerom KNIME

KNIME npeacrasiser codoii cBOOOAHO pacpoCTpaHIEMblld MPUKIIATHON MTPOTrpaMMHBII
nakeT ¢ rpaduyeckuM HHTEpdencoM, MOANCPKUBAIOMIUN UK MHTEUICKTYaIbHOTO aHaJIn3a
JaHHBIX (IOCTYH K JaHHBIM Pa3iHyYHbIX (OpMaToB, TpaHCPOpMAIUA JTaHHBIX, AaHATUTHUYECKHE
GyHKIMH, BU3yaIM3aIus U TOATOTOBKA OTYETOB).

Nneonoruueckoit ocHoBoit KNIME sBisiercst monsitue nmoroka padot (workflow). ITorok
pabot rpaduueckn n300paxkaet mporecc MpeoOpa3oBaHUs HCXOIHBIX JAHHBIX B PE3yJIbTATHI (CM.
Puc. 1). U306paxkeHre cOCTOUT U3 y3710B (MPSIMOYTOJILHUKOB) U CTPEJIOK. Y3eJ UHKAICYIUpyeT
HEKOTOPYIO ONEPALIMIO HAJl JaHHBIMH, CTPEJIKU MTOKA3bIBAIOT IIyTh JaHHBIX.

Slacknd Areas Chan

Fie Roader
(Comglox Format) Columma Filler Row Filter

(3> .iis -5

Node 1 Node 2 Node ) '@.

Puc. 1. IIpocroii noTok pador
Cxkauaiite u ycranosute KNIME Analytics Platform
1. Jlnst Hauana ckavaiite sales data.csv, comeprkanuii JaHHbIE, KOTOPHIE BBl OyieTe
UCMOoIb30BaTh B paboueM mporecce. Otkpoiite miaargopmy KNIME u coznaiite HOBBII ImycToi
pabounii mporecc, HaxaB «New...» Ha maHenun HHCTpyMeHTOB u nanee «New KNIME
Workflow».

e KNIV Werktiow
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HazoBute npoekT u HaxxMuTe KHONKY «Finishy.



2. B moucke oxkna Node Repository BBemute ciioBo «Reader» (mocMoTpute Kakue

TUNBl (AlIOB MOXKET CUMTHIBaTH MHporpamma) neperammre snemeHT File Reader (Complex
Format) B penaktop paboueli cpepl.

L e

OTkpoiiTe KOHTeKCTHOE MeHIO 1 HaxkmuTe «Configure...»
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3neck Bel MoxkeTe BBIOpaTh MyTh K (haiiiry, KOTOPBIA XOTUTE UCIOIB30BATh Ui 00padoT-
KM, Tiocjie 3Toro Bl yBuanTe npenBapuTenbHbli mpocMoTp TaOiauib! AaHHbIX. Haxkmute Apply
u OK u 3amyctute y3en File Reader (Complex Format), menknyB y3en npaBoil KHOIKOM MBIIIH



u BbIOpaB Execute B KOHTEKCTHOM MeHIO. Tenepb BXOJHBbIE AaHHBIE JOCTYIHBI Ha BBIXOJAHOM
nopty y3ia File Reader (Complex Format). UToObI IpOCMOTPETHh BBIXOAHYIO TAOIHILY, MICIKHH-
T€ MPaBOM KHONKOW MBIIIA HCIIOJHAEMBIN y3€ll U BbIOEpUTE B MEHIO MocieqHuil myHKT: File
Table.

3. Uto0bI OTHHIBTPOBATH HEKOTOPHIE CTOIOIBI, MCTIONB3YHTE y3era «Column Filtery.
{' MNode Repovtory
R Celumn Fited
v}t Mangriation ~

‘l‘ Column Filter

i' Reference Cotumn Fiter

!! cnstart V plurme Filter

i Munng Yotue Column Fites

= PL
]} Column Filter (PMIML)

Columa Filter

s ob
v & Database (legacy

e Fdter {legacy)

v % Configurstion
v selection

222 Celumn Rter Confiaurabian

Ha nanenu PEIIO3UTOPUA Y3JIOB CJICBA:

. nanummre «Column Filter» B mone moucka
. neperanute Column Filter B penaktop padodero mpoiiecca.
. COEIMHHUTE €ro BXOJHOMW MOPT C BbIXOAHBIM mopToM y3ia File Reader (Complex
Format)
File Reader
(Complex Format) Column Filter
[3» > i
Node 1 Node 2

UToOBI OTKPBITH AMATIOTOBOE OKHO KOH(PUTYpALIUH, IIETKHUTE y3€l IPaBoi KHOTI-
Koil MbIitu 1 BeiOepure «Configure...».

311ech MEPEMECTUTE CTOJIONBL: «CTPaHy», «1aTy» U «cymMmy» B none «Include» B
IPaBOil 4acTH AMAJIOrOBOro OkHa, 3aTeM Haxmure «OK». Ilocne BbimonHeHus y3ia Tad-
auna oTUIbTPOBAHHBIX JAHHBIX JIOCTYITHA Ha BBIXOJHOM Mopty y3aa Column Filter.

T Mg (W ey oy

¥ Marus Sclecten et A Woges Sew: tor Tioe Setmetony

& Eréforc enchanon Eréwcs roasor

n Lgphy Canew

4. UToObl OYUCTUTH Ballld JAaHHBIE, OTQUIBTPOBAB CTPOKH, COOTBETCTBYIOILIUE
OTIpe/IeIeHHBIM 3HAYSHHUAM OJIHOTO CTOJIONa, ucnoib3yire y3en Row Filter. Haiinute y3en Row
Filter B peno3utopun y310B cieBa, 700aBbTe€ €ro B pabouyuil MpoIlecc U COETUHUTE C y3JI0M
Column Filter.

OTkpoiite tuanoroBoe okHO KoHurypauuu yszna Row Filter u uckirounte ctpo-

KU U3 BXOJHOM TaOIUIIBI, T/I€ CTOJIOCI] «CTpaHa» UMEET 3HAUCHHE «HEU3BECTHOY.
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Haxxmure OK u BeimosnHuTe y3en. Temepb Tabnuna oTGUIBTPOBAHHBIX JTAHHBIX
JOCTYITHA Ha BBIXOHOM TopTy y31a Row Filter.
5. YroObl BU3yaIM3UPOBATH JAHHBIE, HAIIPUMED, IIOCTPOUTH TUarpamMmy ¢ o0JyacTs-
MU C HAKOIUICHHEM U KPYTOBYIO ITuarpaMmmy, ucronb3yiite y3isl Stacked Area Chart (duarpam-
Ma ¢ obnactsamu ¢ HakorieHueM) U Pie/Donut Chart (KpyroBasi/konbieBas auarpamma). Haiinu-
Te UX U J00aBbTE B pabOUHii IIpoIiece, MOAKIIOYNB 00a K y3iy Row Filter.
Hacrpoiite cTonben «mata» kak croiber ock X B JHAIOTOBOM OKHE KOH(HTYpa-
[IUH y3J1a JHAarpaMMbl ¢ 00JIACTSAMHU C HAKOTUICHUEM.

L - Stacked Arey Chant

ROUR  Gentrdl Mot Opters  Avs Corfiguratos  Contrdd Optors R Varebies
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Choome coken for vewe 5 | Sate
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® Ml Gt Wi R eges Setecton
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® O e Eréuroe nctamn

oK Agpy Camerl

HactpoiiTe cromber| «cTpaHa» B KadecTBE CTOJIONA KaTErOPHH, «CyMMay B Kade-
CTBE METO/Ia arperupOBaHUS M «KOJIWYECTBO» B KaUECTBE CTOJIOIA YACTOTHI B Y3II€ KPY-
TOBOW/KOBIIEBOM AHArPaMMBI.
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Teneppb Bbl MOXKETE BBIIOIHUTH U IPOCMOTPETH BBIBOJ 3THUX ABYX MOCIEIHUX Y3-
noB. llenkHuTe y3en mpaBol KHONKOW MBIIIM U BblOepUTE «BBINOJIHUTE U OTKPHITH
IIPEJICTaBICHUE» B KOHTEKCTHOM MEHIO. OTKpOETCs HOBOE OKHO, IOKa3bIBalOLIEE Jua-
IrpaMMBbl, KOTOPBIE BBl IIOCTPOMIIM C JTAHHBIMU O IPOJAKAX.
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[Ipoctoii moTok paboT rotoB. Temepp MOXKETe 03HAKOMUTHCSI C OCHOBHBIMH JI0-
KyMEHTaMH U MEePeUTH K 1a00paTopHBIM paboTam.



Nzyunte kpatkoe PykoBoactBo mombs3oBatens KNIME. IlpoBepbte ce0s Ha moHMMaHUE
ocHoBHBEIX TepMuHOB KNIME: motok pabot (workflow), pabouee nmpoctpanctBo (workspace),
y3en (node), mopt y3ma (port), craryc ysna (node status), coeaMHEHWE W HACTPOHKA Yy3ia
(connecting and configuring node).

JlabopaTopHnasi padora Ne 1. Ilouck mad/i0HOB
L]enw. IlocTpoeHne NOTOKA pabOT, BHITOIHSAIOLIETO PEIIEHUE 3ajaul aHAJIN3a PhIHOYHOM
KOpP3HHBI U IIOMCKAa aCCOLIMATUBHBIX NMpaBWil. J[aHHBIA MOTOK JOJKEH BBIIOIHATH CIEAYIOILYIO
II0CJIEI0BATENbHOCTh ACUCTBUI: 3arpy3uTh JaHHbIE U3 TEKCTOBOro (aiina, nmpeoOpa3oBath 3a-
Ipy’KEHHBIE JAHHBIE B CIIEUAIN3UPOBaHHBIN TUll JaHHbIX naketa KNIME, naiith yacteie Habo-
PBI M aCCOLMATUBHBIC ITPABUIIA, BBIBECTU PE3YJIbTATHI.
1. Co3zpnaiite moTok paboT, npuBeaEHHBIH Ha Puc. 2.

File Reader Create Collection  Association Interactive
{Complex Format) Column Rule Leamer Table (local)
(3 » > [ > > k> D@
t o
Node 11 Node 12 Node 13 Node 14

Puc. 2. ITotok pa®oT [1st pelieHus 3a/1a4u aHajIn3a PhIHOYHOM KOP3UHBI

2. Bemonnute HacTpoiiky y3na “File Reader” Tak, 4ToObI:
- B KauecTBe (pailyia UCXOAHBIX TaHHBIX GUTypHupoBal baskets.csv;
- nepBasi CTpoka (Qaiisia TpakToBajach KakK CoJieprKalias Ha3BaHUs CTOJIOIOB
(“Read column headers”);
- B KQ4eCTBE pa3/iesIuTeNs CTOJIONOB (UIryprupoBaa 3amnsras;
- y3en oOpabaThiBall HEMOJNHbIE CTpokHu (kHomka “Advanced”, Bkiamka
“Short lines™).

3. Beimonnute HacTpoiiky y3na “Create Collection Column” Tak, 4ToOBI:

- BCE CTPOKU UCXOJIHOTO (hailyia monajiu B BBIXOAHYIO KOJUIEKLIUIO JaHHBIX;
- ycranosute ¢uarn “Create collection of type set”, “Ignore missing val-
ues”, “Remove aggregated columns from table”.

4. BpInmonHUTE MOTOK paboT, MpeaBapUTENbHO HAcTpouB y3en “Association Rule
Learner”, ykazaB pa3iaudHble 3HAYCHHUS TOMIEPKKU (minimum support). OOBICHUTE MMOTY-
YEeHHbIE Pe3y/IbTaThl (KaK JaHHBINA IapamMeTp BIUSET Ha pelieHue 3a1aun?).

5. Co3pmaiiTe CKpUHIIOTHI TIOTOKA PabOT M PE3yIbTaTOB €r0 PadOTHI ISl HCIIOIB30-
BaHUS B KQUECTBE OTUYETA O BHITIOJIHEHUH 3a/1aHUsl.

JlabopaTtopHnasi pa6ora Ne 2. JlepeBbsi pemieHuii
[]enw. [locTpoeHne noToka padoT, BBIMOIHSIOIIETO PELIeHUE 3a/1aul KilacCU(PUKAIIK 110-
CPEICTBOM IOCTPOEHHUS JIepeBa pelleHni. /JJaHHBIN MOTOK JOJKEH BBINOIHATH CIEIYIOIIYIO 10-
CJIEIOBATENbHOCTD JIEHCTBUI: 3arpy3UTh JaHHBIE U3 TEKCTOBOTO (ailia, MOCTPOUTH EPEBO pe-
IIEHUH, BEIBECTU PE3YJIbTAThI.
1. Co3zpnaiiTe moTok padoT, MpuBenEHHBIN Ha Puc. 2.

File Reader Decision
(Complex Format) Tree Learner

B3> > .

Node 15 Node 16

Puc. 3. I[Totok paboT 1i1s pemeHus 3a1a4n KiaccupuKaiuu

2. BemoaauTe HacTpoiiky y3na “File Reader” Tak, 4ToO#br:



- B KauyecTBe (aiiyia UCXOAHBIX JaHHBIX (GUrypupoBai marks.csv;
- nepBasi CTpoka (haiiya TpaKToBajach Kak cojeprKalias Ha3BaHUs CTOJIOIOB
(“Read column headers”);

3. Bemoanute HacTpoiiky y3ma “Decision Tree Learner” Tak, 4ToOBI TI0JIE
FINALMARK TpakToBajioch Kak IIpU3HaK Kjacca.

4. BoimonHuTe MOTOK paboT. YOeaurech, 4TO MOCTPOCHHOE JAEPEBO PEIICHU MOKa-
3BIBACT 3aBHCUMOCTh UTOTOBOW OLIEHKH TOJBKO OT aTpUOYTOB, OTPAXKAIOIIMX MHEHHUE YUH-
tens (umerormux HazBanue Buga TEACHER xx), u ee He3aBHCMMOCTh OT aTpuOyTOB, OTpa-
JKAIOIIUX NIEPCOHANIbHBIE IaHHbIEC yueHHKa (Mmeroiux HazBanue Buga PUPIL xx).

5. CoznaiiTe CKpUHILIOTHI TOTOKAa paboOT U pe3yJbTaTOB €ro paboThl ISl UCIOJIbB30-
BaHUs B KAUECTBE OTYETA O BBIIIOJHEHUU 3aJaHMUSL.

6. M3MeHuTe co31aHHbIN MOTOK paboT, Kak mokazaHo Ha Puc. 4.

Féle Readeor Decision Decision Tree
(Complex Format) Color Manager Tree Loammer To mago
&
G- ik . S oL
Node 18 Node 19 Node 17 Node 20
Puc. 4. IloTok pabor ISt peLeHuns 3a1a4u KJaccuukanum

C JOIIOJHUTCIIbHBIMH Y3JIaMU

1. Hactpoiite y3en “Color Manager”, yka3zas cronbenr FINALMARK kak packpa-
HIeHHBIA. BeimonnuTe motok padbot. CpaBHUTE Pe3yIbTAThI MIPH PAa3IUYHBIX HACTPOHKAX Y3-
na “Decision Tree Learner” (koHTekcTHOe MeHIO y371a): “Decision Tree View” u “Decision
Tree View (simple)”.

2. CoznaiiTe CKPUHILIOTHI OTOKA pabOT M pe3yibTaToB €ro paboThl ISl UCIOIb30-
BaHUS B KAUECTBE OTYETA O BHIMIOJIHEHUH 3a/IaHHS.

JlabopaTtopHuasi padora Ne 3. Kiacrepusamusi
L]eny. TlocTpoeHne moTOKa paboOT, BBHIMOJHSIONIETO PEIIeHHE 3a7auyd KJIacTepU3allUu.
I[aHHBIfI MOTOK IOJIKCH BBIINIOJHATH CICAYIOMIYHO TTOCICAOBATCIIBHOCTD HeﬁCTBHﬁZ 3arpys3uThb
JaHHBIE U3 TEKCTOBOTO (haiiya, MOCTPOUTH JIEPEBO PELLIEHUH, BBIBECTH PE3YJIbTAThI.

1. Co3paiite moTok padoT, npuBeAEHHBIN Ha Puc. 5.
File Reader Scatter Plot
(Complex Format) Kk-Means Color Manager

Qr

bﬁg

intF e e

Table (Jocal)

£

Node 25

Node 21 Node 22 Node 23

Puc. 5. [loTox padoT /i1 penieHust 3a1a4u KJacTepu3aluu

2. Brinonnute HacTpoiiky y3na “File Reader” Tak, 4To6b! B kauecTBe (paiina nucxon-
HBIX JTaHHBIX (urypuposai basketball.csv.

3. BremonanTe motok pador. CpaBHUTE pe3yiabTaThl MPH PA3IMYHBIX MapamMeTpax:
KOJIMYECTBO KJIACTEPOB, I[BETA JUISI OTOOPaKEHUsI KIIACTEPU3yEeMBIX 00BEKTOB.

4. Co3naiiTe CKpUHIIOTHI MOTOKA PabOT M PE3yJIbTaTOB €ro paboThI I MCHOIb30-
BaHMS B KQUECTBE OTYETA O BHIIIOJHEHUH 33aHUSL.



JlabopaTopHas padora Ne 4. [loctpoenne padoyero npouecca npeaBa-

PHUTEIbLHON 00Pa00TKH JaHHBIX
Lenpto ATOTO yHpaXHEHUs SBISETCS CO3/IaHUE MPOCTOTro pabouero mnpouecca As mpej-
BapUTENbHON 00paboTKH JaHHBIX. MBI Oy/ieM MCIOJb30BaTh aHOHUMHU3UPOBAHHBIC JAHHBIC T1€-
pernicu Hacenenus: CIIIA 1994 r., roe kaxaplii KOPTEK JAHHBIX COCTOUT W3 aTpUOYTOB, Mepe-
YHCJICHHBIX HUXKE.

1. | AGE Bo3spact nuunocTH.

2. | WORKCLASS Tumn 3ansroctu (Bo3MokHbIe 3HaYeHus Private, Self-emp-
not-inc, Self-emp-inc, Federal-gov, Localgov, State-gov,
Without-pay, Never-worked).

3. | ENLWGT BeC, MPUCBOEHHBIN BIopo nepenucu HaceIeHusl.

4, | EDUCATION Breicmuii ypoBeHb 00pa3oBaHUs, TOCTUTHYTHIM ATHUM 4Ye-
J0BeKOM (BO3MOsKHBIE 3HaYeHUs1 Bachelor, Some-college,
Master, Doctorate, etc.).

5. | EDUCATION-NUM Bricmuii ypoBeHb 00pa3oBaHus B YUCIOBOM (popme.

6. | MARITAL-STATUS CewmeitHoe moJokeHHe (U3MYECKOTO JHIa (BO3MOXKHBIC
3Hayenus Marriedciv-spouse, Divorced, Never-married,
etc.).

7. | OCCUPATION IIpodeccus uenoBeka (BO3MOKHBIE 3HaueHus Techsup-
port, Craft-repair, Other-service, Sales, Exec-managerial,
Prof-specialty, =~ Handlers-cleaners,  Farming-fishing,
Transportmoving, Armed-Forces, etc.).

8. | RELATIONSHIP CeMeifHbIC OTHOLICHHS IMYHOCTH (BO3MOIKHBIC 3HAYEHUS
Wife, Own-child, Husband, Not-in-family, Other-relative,
Unmarried).

9. |RACE Paca uyenoBeka (Bo3moxubie 3HaueHus White, Asian-
Paclslander, Amer-Indian-Eskimo, Black, Other).

10. | SEX [Ton yenoBeka (Bo3MoxHbIe 3HaueHUs1 Female, Male).

11. | CAPITAL-GAIN IPUPOCT KanuTana GU3NYecKoro Jula.

12. | CAPITAL-LOSS NOTEpH KamuTajga GU3nYecKoro JIMIA.

13. | HOURS-PER-WEEK KonnuecTBo 4acoB, 0TpabOTaHHBIX YEJIOBEKOM B HECIIO.

14. | NATIVE-COUNTRY Crpana mpoucxoxaeHus Uit (usuueckoro jiuua (BO3-
moxHbeie 3HaueHus UnitedStates, Cambodia, England,
Puerto-Rico, Canada, Germany, etc.).

15. | INCOME ®ar, moKa3bIBAIOIIN, 3apabaThiBaeT 1M YeIoBeK OoJee
50000 nonnapoB B rof. (Bo3MoxkHble 3HaueHHs >50K,
<=50K).

BBl 10JDKHBI IOCIE€I0OBATEILHO BBIIOJIHUTD CJICAyromue maru HpeHBapHTeHLHOﬁ

00paboTKu:

e Pa3fenuth BXOAHYIO TaONMIly MO BEpTUKaIU Ha jaBe Tabmuusl: [lepBas, ¢ UMEHHBIMU
cronoriamu ToabK0 (T.6. WORKCLASS, EDUCATION, MARITAL-STATUS, OCCUPATION,
RELATIONSHIP, RACE, SEX, INCOME) u BTOpO€, TOJBKO C YHCJIOBBIMH CTOJIOIIaMHU
(manpumep, AGE, FNLWGT, EDUCATION-NUM, CAPITAL-GAIN, CAPITAL-LOSS,
HOURS-PER-WEEK).
e Coxpanuth Bce ctpoku nepoit Tadnuisl, rie EDUCATION — Bachelor nnu Master,
U YIAJIUTh JpYyTHE.
e CoxpaHuTh Bce CTpOKH BTOpoit Tabmuibl, rae AGE ot 21 o 65 ner, u ynanute Apyrue.
e [IpucoeaunsaiiTech K MepBOH M BTOPOH TabiIMIaM, YTOOBI 00ECHEeuuTh COOJIIOJICHHE
000HX KPUTEPUEB, YIIOMSHYTHIX BBIIIE.



e PaccunTarh pa3NU4HyI0 CTaTUCTUKY (MHHUMYM, MaKCUMYyM, CpEIHEE U T. JI.) pe3ylib-
TUPYIOIIEH TaOIUIBI U3 TPEABIAYIINN TIIar.
e Coxpanute cron6usl BO3PACT u YACBHI B HEAEJIIO BTOpO# Tabauubl ¥ yIaduTh

JpyTHe.
e Hapucyiite OnouHyro AuarpamMmy Ui pe3yJbTHpPYIOUIEH TaOIUIbl U3 MPEIblIyLIero

mrara.
Brinonnenue
1. Cosnaiite moTok padoT, mpuBen¢HHBIN Ha Puc. 56.
Kaominal Value
Row Fimer
[ =S 3
File Reader Joner Stanstics
(Complax Format) Column Spitter > >
= Node 3% o ’&
o .
Node 37 Node 38
Noce 30 Node 34 Row Filter
A

Cotomn Filer Box Plot
Node 40
it *

Node 38 Node 41

Puc. 6. [Totok paboT nms perieHus 3a1a4u npeaBapuTeIbHon 00paboTKU JaHHBIX

2. Bemonnute HacTpoiiky y3na “File Reader” Tak, 4roOb1 B kauecTBe (paiina UCXoI-
HBIX JaHHBIX (purypuposan adult.csv.

3. HactpoiiTe y31bl M0 3aJIJaHUIO, €CJIH MOSBISIOTCS BONPOCHI — 00OpaTHTECh K TIpe-
H0JaBaTeIIIo.

4. BoimonHuTe noTok pabor. CpaBHUTE pe3ynbTaThl NMPU Pa3IWYHBIX MapameTpax:
KOJINYECTBO KJIACTEPOB, I[BETA JJIs1 OTOOPAKEHMS KIIACTEPU3yEMbIX OOBEKTOB.

5. CoznaiiTe CKpUHILOTHI OTOKA padOT U pe3yibTaToOB €ro padoThl /Ui MUCIOIb30-
BaHUS B KAUECTBE OTYETA O BHIMOJIHEHUH 3a]IaHHs.



MUWHHUCTEPCTBO HAYKU U BBICIIIET'O OBPA30BAHMS POCCUMCKON ®EJIEPALINN
®EJIEPAJILHOE I'OCYJAPCTBEHHOE BIOJPKETHOE OBPA3OBATEJILHOE YUPEXEHME BBICIIETO OBPA-
30BAHUSI
«BAUMKAJIbCKUI TOCYIAPCTBEHHBI YHUBEPCUTET»
YUTUHCKUN NHCTUTYT
KOJIJIEJDK

KommiekT TecTtoB
TECT

o teme «bomabiiue JaHHbIC 1 MalllMHHOC 06y‘-I€HI/Ie))

1. K KaKOMYy THIIY 3aJia4 MAIIMHHOT'O O6yLICHI/IH OTHOCHUTCA 3aaa4a IMPEACKa3saHUus LCHBI
JKHJIbA 110 €TI0 XapaKTepI/ICTI/IKaM?

a) Kraccudukaius Ha 1Ba Kiacca,

b) Krnaccudukanus Ha M HellepeceKaromuxcsl KIIacCoB;
C) Krnaccudukaius Ha M nepeceKaronuxcsi Kiaccos;
d) BoccranoBineHue perpeccum;

2. K xakomy THIly OTHOCHTCS Ipu3HaK «LIBer rimasz»?

a) bunapHsblii;
b) KonnyecTBeHHBIN;
c) HomunanbeHbli (kaTeropuajibHblil);

d) [TopsAKOBHIiA;

3. K xakomy Tumy 3aja4 MallMHHOTO OOy4YeHUs, OTHOCHTCA 3a/laya B KOTOPOMl HE0OXo-
JIUMO OTIPEJICTIUTh HE3aBUCUMBIE TPYIIBI U UX XapaKTEPUCTUKHU BO BCEM MHOKECTBE aHAIU3UPY-
€MBIX TaHHBIX?

a) 3aja4ya KJIacCU(pUKalum;
b) 3a7a4a perpeccuw;
c) 3aj1a4ya KJIacTepHU3allnu;

4. K xakoMy Tuly 3ajjad MallMHHOTO OOy4eHHs, OTHOCUTCS 3ajaya B KOTOPO HE0OXo-
JIMMO OIPEJENIUTh 3aBUCUMOCTU MEXIY OOBEKTaMHU HIIU COOBITUAMU?

a) 3aj1a4a pacro3HaBaHus 00pa30B;
b) 3aj1a4a MOMCKa aCCOIIMATHBHBIX MPaBUIT;
C) 3aJ1aua HOpMaJIH3allkiu;

5. ActpoHoM Buts Xoder mocTpoMTh MOJAENb, KOTOpas CMOXET pa30MTh H3BECTHBIE
HayKe 3BE3/IbI

Ha IPYINIBI 10 UX XapaKTePUCTHKAM, YTOObI Jy4llle U3yunuTh UX ocobeHHocTH. K kakomy
TUITy OTHOCUTCS JaHHas 3a1a4a’?

a) Knacrepuzanus
b) Knaccudukanus
C) PamxupoBanue
d) Perpeccus

6. BeiOepuTe Bce BEpHBIE YTBEPIKICHUS:

a) Monenbs MalIMHHOTO 00y4Y€eHus, M0 CYTH, SBISETCSI 0TOOpaKEHUEM MPOCTPAHCTBA
OTBETOB B ITPOCTPAHCTBO OOBEKTOB
b) OyHKIMOHAI OIMOKHN MOKAa3bIBAET, HACKOJIBKO MJI0X0€ Ka4eCTBO UMEIOT JIaHHBIE,

MCIIOJIb3yEMBIE JIJISl PELLICHUS 3aa4n
C) [Tporiecc 0OydeHust MOIETH 3aKTF0YACTCS] B MUHUMU3AIUHU (YHKIIMOHAJIA OTIHOKHT



d) DneMeHTaMHu 00ydYaromiel BHIOOPKU SIBISIOTCS OOBEKTHI, XapaKTEPUCTHKHA KOTO-
PBIX ABJIAKOTCA 3HAYCHUAMHA ITPHU3HAKOB

7. MOXHO JI1 U3 MOJIENIH JTUHEHHOU PErpeccHy BEIOPOCUTH CBOOOIHBIN KOA((HUIIMEHT Mg
u ouemy?

a) Her, motomy uTo 6€3 0o MOaENb OyAeT KOHCTAaHTHOM

b) Her, motomy uto 0e3 cBoOG0aHOr0 K03 (DUIMEHTa MOICTbh FAPAHTHPOBAHHO OyIeT
JlaBaTh HYJIEBOW MPOTHO3 IPU HYJIEBBIX 3HAYCHUSIX BCEX IPHU3HAKOB, a 3TO OIPAaHUYHMBAET BO3-
MOYKHOCTH I10 ITOJI'OHKE IO/ JJAHHBIC

C) Jla, oH y4acTByeT B MOJENHU TOJIbKO JUIsl YIPOILIEHUS MPOLEAyphl 00yUYeHHs, HO
IIPU 3TOM HUKaK HE MOBBIMIAET €€ CUITY
d) Jla, oH y4acTByeT B MOJEJIN UCKIIOYUTENLHO 110 UICTOPUUYECKUM TPUYNHAM

8. Paccmorpum mpusHak “O0pa3oBaTenbHas mporpamma’ TpU aHAIKM3€ JaHHBIX IO CTY-
JE€HTaM YHHUBEpPCUTETA. JTOT MPU3HAK MOKET NPUHUMATh TPU 3HAUYCHHUA: “DKOHOMHKA”, “Mare-
matuka”, “@unocodus”’. Bocnonszyemcs one-hot kogupoBaHueM M 3aMEHUM ITOT MpPHU3HAK HA
TpU OMHAPHBIX, KOTOPbIE OYIyT COOTBETCTBOBATH KAaTErOPUSM B TOM MOPSJIKE, B KOTOPOM OHU
nepeuuciensl Boinie. Kak Oyaet 3akoanpoBaH Mpu3Hak co 3HaueHueM “@unocodus™?

a) 0,1,0)
b) (1,0,0)
C) 0,0,1)

9. IpeamnonokuM, 9TO MBI CTPOMM MOJIEIh MPEACKA3aHUs POCTA II0 BO3PACTY M BECy Ue-
JIOBEKa.

Monenb ¢ KakuM K03 PUITUSHTAMH BEPOSITHEE BCETO TIEpeoOydrIach?

a) 0.001 * (Bospacrt) + 0.5 * (Bec)

b) 1402325.3 * (Bo3pacT) + -1404370.5 (Bec) BepHO

C) 0.1 * (Bo3pact) + 0.33 (Bec)

10. IlpeanonoxuM, 9To Mbl CTPOUM MOJIENb NMPEACKA3aHNUs CTOMMOCTH JIOMa 110 KOJINYe-
CTBY KOMHAT U CpeJlHEeH 1ieHe 1oma B paiioHe. [lepen kommdyecTBOM KOMHAT KOO(PPHUIIMEHT paBeH
1400230, a nepen cpenHeil nieHoit foma B paitone 0.8. MOXKHO M yTBEpXkAaTh, 4YTO KOJTUYECTBO
KOMHAT — 0oJiee BaKHBIN MPHU3HAK I Ka4ecTBa MPeJICKa3aHusl, YeM CpeIHsIsI IIeHa B pailoHe U
nouemy”?

a) Jla, Tak KaK KOJMYECTBO KOMHAT — 3TO MPHU3HAK, KOTOPHIH MOXKET MPUHUMATh
HEeOOJIbIIIOE KOJUYECTBO 3HAYEHUH, a 3HAYMT, KaXJ10€ 3HAYCHUE COJACPKUT B cebe Ooblle MH-
dbopmaruu

b) Her, Tak xak ko3¢ duiireHTs HeCpaBHUMBI, OCKOIBKY MPU3HAKU UMEIOT Pa3HBIHA
Maciirad

C) Her, Tak kak cpeaHss 1eHa JoMa B pailoHe — 3TO MPU3HAK C OONBIINM Pa3opo-
COM, a IMEHHO Pa30poc XapaKTepu3yeT IIEHHOCTh MPU3HAKA

d) Ha, Tak kak K03 PUIHEHT TIepe]] KOJIUYECTBOM KOMHAT O0JIbIIe

11. 3anonuute npomnyck: «/l1s BBITYKI0H (QYHKIUH ... YKa3bIBa€T CTOPOHY HAMCKOpEW-
11ero yobIBaHUS»

a) N3oxpona
b) JIunust ypoBHS
C) AHTUTpaTUEHT

d) I'pagueHT

12. TTo3BoIsI€T M TPAJUEHTHBIN CITyCK HAXOJUTh MUHUMYM (PYHKIUHU?
a) Her, nponecc nogdopa He CXOAUTCS K MUHUMYMY



b) Jla, anropuT™ Bcerja CXOAUTCs K ri100aIbHOMY MUHUMYMY
c) Jla, HO TOJIBKO JIOKaJIbHBII MUHUMYM

13. Haiinure eBkauaoBy HopMy BekTopa X = (1, 1, 1.5, 1). OtBer BBOoguTE C TOUKOM, C
TOYHOCTBIO /10 2-X 3HAKOB I1OCIIE 3aMATOMH.

14. B nexnuu ObUT paccka3aH ajJrOpUTM I'PAJMEHTHOTO CITyCKa, B KOTOPOM Ha KaKIOM
mIare rnapaMeTphl CABUTAIOTCS B CTOPOHY aHTUTPAJMEHTA, 332 CUET YEro YMEHbBIIAECTCs OIIHOKA.
[IpencraBpTe cebe Qpyroi alropuTM: Ha KaKAOM IIare Mbl BEIOMpaeM OJWH M3 MAapaMETPOB H
CABHTaeMcsi 10 HEMY BIJIEBO WJIM BIpaBO (BbIOMpaeM Takoe HampaBieHHe, 4TOoObI ommOKa
yMeHbIIIaJIach CHIbHEe). Takoi MeTox Ha3bIBAIOT MOKOOPIMHATHBIM CITycKoM. UeM oH xyxe?

a) [TokoopauHATHBIN CIYCK, CKOpee BCEro, MoTpedyer OOJBIIEero yKcia UTepanu,
YEeM IPaIUEHTHBIN CITyCK.

b) [TokoopauHATHBIN CIYCK TpeOyeT moacyéra rpaJiueHTOB, a 3TO MOXXET OBbITh J0-
CTaTOYHO 3aTPaTHO IO BPEMEHH.

c) [TokoopaMHATHBIN CITyCK HE AT HUKAKUX TapaHTUH TOTO, YTO OommoOKa OyneT
YMEHBIIATHCS C YACIIOM LIaroB.

d) [TokoopaAMHATHBIN CIYCK MOKET ObITh HEI((PEKTUBHBIM B MPOCTPAHCTBAX OO0JIb-

I0¥ pa3MEPHOCTH, MTOCKOJIBKY JJaskKe YTOOBI CIBUHYTHCS TI0 KAXKI0H KOOpIUHATE 10 OJHOMY pa-
3y, MOTPeOyeTCss MHOTO IIaroB.

15. YeM rnoGanbHbIi MUHIMYM OTJIMYAETCS OT JIOKAJIBLHOTO?

a) B Touke riobanbHOr0 MHUHUMyMa (QYHKLUS MPUHUMACT YHUKAJIBHOE 3HA4YEHUE,
KOTOpOE HE JAOCTUTAeTCs OOJIbIIE HUTTIE.

b) B Touke rmobansHOro MUHUMyMa (YHKIMS IPHHAMAET caMOe MaJIeHbKOE 3Haue-
HUE 10 CPABHEHUIO C TOYKAMH, HAXOSIIUMHUCS PSIIOM.

c) B Touke rno6ambHOro MMHMMyMa (YHKIMS HNPUHUMAeT Takoe 3HAuy€HHUe, 4To
MEHBIIIE HETO JIOCTHYb HEJb3SI.

16. Yem croxactuueckuil rpagueHTHbIN cryck (SGD) myuine oObIYHOrO IpaJUeHTHOIO
crycka?
Bri6epute Bce MoAXOASIINE OTBETHI.

a) Opun mar B SGD GwicTpee, MOATOMY B LI€JIOM STOT METOJ MOXET ObICTpee BbI-
JaTh pEIICHHUE.

b) B SGD rapanTtupyercs, 4To Ha Ka)XA0H UTepalluil YMEHbIIAeTCs OMMUOKa MOJICIH.

C) B SGD rapantupyetcs, uto OyaeT HaiieH rio0aabHbIii MUHUMYM.

d) Opun mar B SGD TouHee, yeM B OOBIYHOM TPAJAMEHTHOM CITYCKE, IO9TOMY Tpe-

6yeTC$I MCHBUIC IaroB AJid MOJYYCHH PCIICHUS.

17. Brol pemaere 3aiadyy Kjiaccu(UKalUK MUCEM HAa HOPMAJIbHBIE M CIIaM, IPUYEM IpHU-
MEpoB crama o4eHb Masio (MeHble 1% oT pa3mepa Bceil BBIOOpKH). Bbl pemmim paccMoTpeTh
MOJIeJIb, KOTOpas JUIsl JIFOOOro MUChMa FOBOPHT, YTO OHO HOpMallbHOE. BriOepute Bce BepHBIE
YTBEPKACHUSI PO METPUKHU KadeCTBA JUIsl TAKOH MOJIEIH.

a) Jlons BepHbIX OTBETOB OyneT 6mu3ka k 50%
b) [TonmHOTa OyIeT paBHa €AMHHULIE

C) JloJis BEpHBIX OTBETOB OYJ/I€T BHICOKOMH

d) TounocTh OyZieT paBHa eIUHULIE

18. Uro ornieHnBaeT abCOIIOTHOE 3HAYCHHE OTCTYTAa?

a) Moayns Beca, COOTBETCTBYIOIIETO JAHHOMY OOBEKTY

b) BeposiTHOCTB Ki1acca Juis JAaHHOTO 00BEKTa

C) Paccrosinne oT 00BeKTa 10 pa3aeNaronIe THIIePIIOCKOCTH



d) BeposTHOCTE TOTO, UTO 1aHHBIN 0OBEKT ABIISAETCS BEIOPOCOM

19. PaccmotpuM BBIOOPKY M3 TpeX 00BEKTOB, MpuHAIeKamux K kiaccam 0, 1 u 1 coot-
BeTcTBeHHO. OIeHKa MPUHAJISKHOCTH Kaccy | anropurMa kiaccu(UKauu AJis MepBoro 00b-
ekta paBHa 0.2, nys BToporo - 0.4, u jyis Tpetbero - 0.9. Haitgure nmomaas noa PR-kpuBoit aiist
JAHHOTO KJIacCU(UKATOpa Ha TAHHOUW BBIOOPKE.

20. BriOepure BepHBIC YTBEPXKIEHHUS IMPO METOJ OMOPHBIX BEKTOPOB ISl JIMHEHHO
HEpa3enuMoro ciryyas:

a) B MeTozne OmopHBIX BEKTOPOB MaKCHMHM3HPYETCS PAaCCTOSHHE OT Pa3Jeisromeit
MMOBEPXHOCTH JI0 OJIMbKaiIero oobekTa 00ydaronieii BRIOOPKH

b) B Merone OmMOpHBIX BEKTOPOB MUHHMMHU3HUPYETCSl PACCTOSHHUE OT pa3Aessromen
MOBEPXHOCTH JI0 OJrbKaiiero oobekTa o0ydaronieii BRIOOpKH

c) B MeTo/1e 0mopHBIX BEKTOPOB Ha 0OBEKTE MOXKET OBITH JIOMyIIeHa omK0Ka, HO 3a
9TO0 B (pyHKIIMOHANE AoOaBsieTcs mTpad

d) B meToze onmopHBIX BEKTOPOB 3alpelieHo A0MycKaTh OMHOKA Ha 00BeKTax o0y-

Yaromiei BEIOOPKU

TECT
1o treMe «BBezneHue B mporpaMMupoBaHue Ha sizbike Python»
1. Kakue cyniecTByIOT THIIBI IIEPEMEHHBIX (BBIOpATh HECKOJILKO BAPHAHTOB):
a) float
b) str
c) num
d) int
e) bool
f) real
2. [lepemennas int:
a) BEIIECTBEHHAs [TepEMEHHAs
b) CHMBOJIbHASI CTPOKA
c) JIOTHYECKasi epeMeHHast
d) 1esas mepeMeHHas
3. [lepemennas float:
a) BEIIECTBEHHAs [IepEMEHHAs
b) CHMBOJIbHAsSI CTPOKA
c) JIOTHYECKasi epeMeHHast
d) 1esas mepeMeHHas
4. [Iepemennas str:
a) BEIIECTBEHHAs IIepEeMEHHas
b) CHMBOJIbHAsSI CTPOKA
c) JIOTHYECKasl IepeMeHHast
d) 1esas mepeMeHHas
S. [lepemennas bool:
a) BEIIECTBEHHAs IIepEeMEHHAs
b) CHMBOJIbHASI CTPOKA
c) JIOTHYECKas epeMeHHast

d) 1eas mepeMeHHas



6. MMeHa mepeMeHHbBIX HE MOTYT BKJIFOYATh:
a) Pycckue OyKBbI

b) JlaTnHCKHE OYKBBI

c) ITpobensl

d) CkoOxkwu, 3Haku + =1 ? b np.

e)  Hudper

7. Yro OyzeT B pe3ysbTaTe BHIIOIHEHHS IPOTPAaMMBI:
a=20

b=a+4

a=b™*100

print(a)

a) 240

b) 2400

C) 100

d) 420

8. UYro OyneT B pe3ysIbTaTe BHIIOTHEHUS CIEAYIOUIETO AITOPUTMA!

Bxonnabie nanaeie: 57

x = int(input())
if x>0:
print(x)
else:
print(-x)

0

-57

57

23

9. UYro OyneT B pe3ysbTaTe BHIIOIHEHUS CIEAYIOLIETo alrOpUTMa:

Bxoanble manusie: -57

x = int(input())

if x>0:
print(x)
else:
print(-x)
a) 0
b) -57
C) 57
d) 23
10. Yro 6yz[eT B pC3YyJIbTATC BBIIIOJHCHUS CIICAYIOUICTO aJITOPUTMA IIPOTpaMMBbI:

Bxonnbie naHHbIe:



15
45

a = int(input())
b = int(input())
ifa% 10==00rb % 10 ==0:

print("YES")
else:
print(‘NO")
a)  YES
b) NO
Hmozoewviit mecm
1. 3anava kimaccuuKaud CBOIUTCS K ...
a) HaXO0X/ICHUIO YaCTbIX 3aBUCUMOCTEN MEXTy 00bEKTaMH UM COOBITUSAMU;
b) OHpe,Z[eJ'IeHI/IIO KJ1acca 06’beKTa I10 €ro XapaKTepI/ICTI/IKaMI/I;
C) OTIPEICIICHUIO TI0 M3BECTHBIM XapaKTEPUCTUKAMU OOBEKTa 3HAYCHHE HEKOTOPOTO
€ro napaMeTpa;
d) IIOMCKAa HE3aBUCHUMBIX I'PYIII U UX XapaKTEPUCTUK BO BCEM MHOXXECTBE aHAIU3U-

PYEMBIX NaHHBIX.

2. 3anaya perpeccuu CBOAUTC K ...

a) HaXO0X/IEHUS YacThIX 3aBUCUMOCTEN MEXy 00bEKTaMU MM COOBITUSIMU;

b) orpezeneHus kKiacca 00beKTa Mo ero XapakTepuCTUKaMU;

C) OTpe/ieNIeHUE MO M3BECTHBIM XapaKTEPUCTUKAMU OObEKTa 3HaYCHHE HEKOTOPOTO
€ro napamMerpa;

d) MTOMCKAa HE3aBUCHUMBIX IPYII U UX XapaKTEPUCTUK B BCEM MHOXECTBE aHAIU3HUPY-

CMBIX JaHHBIX.

3. 3ajava KIIacTepH3alliK 3aKIIF0YACTCS B ...

a) HaXO0X/IEHUS YacThIX 3aBUCUMOCTEN MEXy 00bEKTaMU MIIM COOBITHSIMU;

b) OIpeIeTICHUs Kllacca 00BEKTa MO ero XapaKTepUCTUKAMM,

c) OMpEJIeNICHNE 10 M3BECTHBIM XapaKTEPUCTUKAMHU OOBEKTa 3HAYCHUE HEKOTOPOTO
ero mapamerpa;

d) MOMCKa HE3aBUCHUMBbIX TPYIIN M UX XapaKTEPHCTHK B BCEM MHOXKECTBE aHAIH3HPY-

€MBbIX JaHHBIX.

4, [lenpro Morcka acCOMATUBHBIX MTPABUII ABJISETCA ...

a) HAXOXKCHHS YaCThIX 3aBUCUMOCTEH MEXIy OOBEKTaMH HIIH COOBITHSIMHU,

b) OIpeIeTICHUS Kilacca 00BEKTa MO ero XapaKTepUCTUKAMH,

c) OMpEJIENICHNE 10 M3BECTHBIM XapaKTEPUCTUKAMHU OOBEKTa 3HAYCHUE HEKOTOPOTO
ero mapamerpa;

d) MOMCKa HE3aBUCHUMBIX TPYIII M UX XapaKTEPHCTHK B BCEM MHOXECTBE aHAIU3UPY-

€MBbIX JaHHBIX.

5. JTo mpezronaraeMpIX MOJIEIEN OTHOCSTCS TaKUE MOJEITH JaHHBIX:

a) MOJIETTH KJIaCCU(HUKAIIUH U TTOCIIEI0BATEILHOCTEN;

b) perpeccuBHbBIE, KITACTEPU3AINH, UCKITFOUCHHI, HTOTOBBIE M aCCOIIHAINH;
C) KJIacCH(HKAIINH, KITaCTePU3aIliH, UCKITFOUEHHIA, HTOTOBBIEC M ACCOIMAIIHH;

d) MOJICNIH KJIacCHU(UKAIINH, TTIOCTIETOBATEILHOCTEN U UCKITIOUCHUM.



6 UYro Takoe BU3yanu3anus JaHHbIX?

a) IIOCTPOEHUE OTYETOB 10 UMEIOIIUMCS TaHHBIM

b) npencraBicHrue WHPOpManMM B BUAC TpaQUKOB, AMATPAMM, CTPYKTYPHBIX
CXEM M T. [I.

C) BBIBOJI MH(OPMAIIMY Ha 3KpaH KOMIIBIOTEpA

d) reyaTh JAHHBIX HA TBEPJOM HOCHUTEIE

7. B onucarenbHbIX MOJENEN OTHOCATCS CIAEAYIOIINE MOJEIH TaHHBIX:

a) MOJIeTH KJ1acCu(UKAITK U TTOCTIEA0BATEIbHOCTEH;

b) perpeccuBHbIe, KJIaCTEPU3ALNH, UCKITOYEHUH, HTOTOBBIE U ACCOLMALINY;

C) KJIacCU(UKALINH, KIACTePU3AIUH, HCKIIFOUECHUH, UTOTOBBIC U aCCOIUAIUY;

d) MOJIeTH Ki1accu(UKaIiK, MOCIe0BaTeIbHOCTEN U UCKITIOUEHUH.

8. Monenu knaccuuKanuy OMUChIBAIOT ...

a) MpaBujia Wik HAOOp MpaBwWil, B COOTBETCTBUU C KOTOPHIMU MOKHO OTHECTH OIIH-
caHue JII000ro HOBOTO 0OBEKTA K OJTHOMY U3 KIIACCOB;

b) (YHKIIUU, KOTOPBIE TIO3BOJISIOT MTPOTHO3MPOBATh H3MEHEHHS HETIPEPHIBHBIX YHC-
JIOBBIX NTAPaMETPOB;

C) (YHKIIMOHATILHBIC 3aBUCHMOCTH MEX/y 3aBHCHMBIMH W HE3aBUCHMBIMHU ITOKa3a-
TEJISIMHU U IEPEMEHHBIMU B MIOHSATHOM YelIOBEKy GopMe;

d) TPYIIIbI, HA KOTOPhIE MOKHO Pa3/IeliuTh OOBEKTHI, JAHHBIE O KOTOPBIX MOJBEPra-

IOTCs aHaJIM3a.

9. Korna Heo6X0uMO CpaBHHUTH 3HAYCHHS HECKOJIBKUX HaOOPOB JaHHBIX, Tpadude-
CKH M300pa3uTh OTJIMYMUS 3HAYCHHUSI OJJHUX JAHHBIX OT APYTHX, MTOKA3aTh U3MEHCHUS TaHHBIX C
TeYEHHEM BPEMEHH, 11e1eco000pa3Ho CO3/1aTh

a) Kpyrosyto nuarpammy

b) I'ucrorpamMmy

C) JIuneiyaryro quarpaMmy

10. Mopenu moclieoBaTeIbHOCTEH OMKUCHIBAIOT ...

a) MpaBWJia WIK HaOOp MpPaBUJl, B COOTBETCTBUU C KOTOPHIMU MOKHO OTHECTH OIH-
caHue JJI000ro HOBOTO 00BEKTA K OJTHOMY U3 KJIacCOB;

b) (GYHKIIUH, KOTOPBIE TO3BOJSIOT MPOTHO3UPOBATh U3MEHEHHS HETIPEPHIBHBIX YHC-
JIOBBIX ITAPaMETPOB;

C) (yHKIIMOHATFHBIE 3aBUCMMOCTH MEXy 3aBUCHMBIMH U HE3aBHUCHMBIMHU IOKa3a-
TEJISIMHU M IEPEMEHHBIMU B TIOHSATHOW YEJIOBEKY (opMe;

d) TPYNIbI, HA KOTOPbIE MOXKHO Pa3AeNuTh OOBEKTHI, JaHHBIE O KOTOPBIX MOJABEpra-

IOTCs aHaJInu3a.

11.  PerpeccuBHbBIE€ MOJIE€IH OMUCHIBAIOT ...

a) MpaBWJia WIK Ha0Op MpPaBUJl, B COOTBETCTBUU C KOTOPHIMU MOYKHO OTHECTU OTIH-
caHue JJI000r0 HOBOTO 00BEKTA K OJJHOMY M3 KJIaCCOB;

b) (GYHKIIUH, KOTOPBIE TIO3BOJSIOT MPOTHO3UPOBATh H3MEHEHHS HETPEPHIBHBIX YHC-
JIOBBIX ITAPaMETPOB;

C) (yHKIIMOHATFHBIC 3aBUCUMOCTH MEXKY 3aBUCHMBIMH M HE3aBHCHUMBIMHU TTOKa3a-
TEJISIMHM M TIEPEMEHHBIMU B IIOHATHOW YEJIOBEKY (opMe;

d) TPYNIbI, HA KOTOPbIE MOXKHO Pa3AeNUTh OOBEKTHI, JaHHBIE O KOTOPBIX MOJABEpra-

I0OTCs aHaJInu3a.

12. Bupl TMHTBUCTHYECKON HEONTPEAEICHHOCTH:



a) HETOYHOCTh U3MEPEHUI 3HAUCHUH OMPE/IEICHHON BEIMYNHBI, BBITOTHIEMBIX (H-
3MYECKUMH TPUOOpaMu;

b) HEOMpeAeNeHHOCTh 3HaueHUi cioB (MHOr03HauHOCTh, Pa3MBITOCTh, HEMOHSIT-
HOCTb, HEYETKOCTh); HEOAHO3HAYHOCTH cMbIcia ¢pa3 (CHHTaKCUYeCKast U CEMaHTHUECKas );
C) CIIy4alHOCTH (MJIM HaJM4YWe B BHEIIHEH Cpejle HECKOJIbKHUX BO3MOXHOCTEH, Kax-

Jasi U3 KOTOPBIX CIIy4ailHBIM 00pa3oM MOXKET CTaTh ACWCTBUTEIBHOCTHIO); HEOMPEIeICHHOCTD
3HA4YEeHUH CJI0B (MHOIO3HAYHOCTh, PA3MBITOCTb, HESICHOCTb, HEUETKOCTh)

d) HEOJTHO3HAYHOCTh cMbIcia (pa3 (CHHTaKCHUECKasi 1 CEMaHTUYECKas).

13. Mogenu UCKIIOYEHUH OMTUCHIBAIOT ...

a) UCKJIIOYUTEIIBHBIE CUTYall! B 3aIIMCSX, KOTOPBIE PE3KO OTIMYAIOTCS TPOU3BOJIb-
HOM IIPU3HAKY OT OCHOBHOM MHOKECTBA 3aIIUCEH;

b) OTrPaHUYEHUS Ha JaHHBIC AHAIU3UPYEMOTO MAaCCUBA;

c) 3aKOHOMEPHOCTH MEXKY CBA3aHHBIMU COOBITUSAMU;

d) IPYMIIbI, HA KOTOPbIE MOXHO pa3JeNuTh OOBEKTHI, JaHHbIE O KOTOPBIX MO/BEpra-

IOTCs aHaJIn3a.

14.  UroroBsie Moaenu oOHApyxarT ...

a) UCKJIIOUUTENIBHBIE CUTYallu! B 3aIMCSX, KOTOPBIE PE3KO OTIMYAIOTCS IIPOU3BOJIb-
HOM IIPU3HAKY OT OCHOBHOM MHO>KECTBA 3aIIUCEH;

b) OrpaHUYEHUS Ha JaHHBIE aHAIIM3UPYEMOIO MAaCCHUBa;

C) 3aKOHOMEPHOCTH MEXY CBSI3aHHBIMU COOBITHUSMH,

d) IpYMIIbI, HA KOTOPbIE MOXHO pa3JeNuTb OOBEKTHI, JaHHbIE O KOTOPBIX MO/BEpra-

IOTCs aHaJIn3a.

15. Mopenu acconuanuu MposiBIISIIOT ...

a) UCKJIIOUUTENIBHBIE CUTYallUN B 3aIIUCSX, KOTOPBIE PE3KO OTINYAIOTCS TPOU3BOJIb-
HOM IIPU3HAKY OT OCHOBHOM MHOKECTBA 3aIINCEH;

b) OTrpaHUYEHUS Ha JaHHBIE aHAIM3UPYEMOIO MAaCCHUBA;

C) 3aKOHOMEPHOCTH MEXIY CBSI3aHHBIMU COOBITUSIMU;

d) IPYMIIbI, HA KOTOPbIE MOXHO pa3JeuTh OOBEKTHI, JaHHbIE O KOTOPBIX MO/BEpra-

IOTCs aHaJIn3a.

16.  Buzasl pu3uUecKoil HEONPEIeIEHHOCTH JaHHBIX:

a) HETOYHOCTb U3MEpPEHUI 3HaUeHUH ONpeaeIeHHON BEeIMYMHBI, BBINOIHAEMBIX (Hu-
3U4ECKUMHU IpUOOopamMu; Cay4yailHOCTh (MJIM HaJU4Ke B BHELIHEH cpe/ie HECKOJIbKUX BO3MOYKHO-
CTEH, KaXJ1ast U3 KOTOPBIX CIy4aHbIM 00pa30M MOXKET CTaTh AEHCTBUTEILHOCTHIO)

b) HEONPENENEeHHOCTh 3HaYeHU cioB (MHOTr0O3Ha4HOCTh, Pa3MBITOCTh, HETOHST-
HOCTb, HEYETKOCTh); HEOJHO3HAYHOCTh cMbIcTa ¢pa3 (CHHTaKCHYecKast U CEMaHTHUeCKasl);
C) CIIy4alHOCTh (WJIM HAJIMYHME B BHEIIHEHW Cpelie HECKOJIBKHUX BO3MOKHOCTEH, KaXkK-

Jast U3 KOTOPBIX CIIydailHBIM 00pa3oM MOXKET CTaTh JAEWCTBUTENBHOCTHIO); HEONPEIeTIEHHOCTD
3HaYeHHUH c10B (MHOTO3HAYHOCTh, Pa3MBITOCTh, HESICHOCTh, HEUETKOCTb);

d) HEOJIHO3HAYHOCTh cMbIcia (pa3 (CHHTaKcHYECKasi U CEeMaHTUYEeCKas).
17. OuncTKa JaHHBIX — ...
a) KOMIUICKC METOJIOB M MPOIEIYp, HAMPABICHHBIX HA YCTpaHEHWE MPHUYWH, MeIla-

IOIIMX KOPPEKTHOH 00paboTKe: aHOMalMid, TMPOMYCKOB, IyOJIMKAaToB, MPOTHBOPEYHUH, IIIy-
MOB H T.J.

b) IpoIiecC JOMOJIHEHUS JaHHBIX HEKOTOpoW MH(OpMaIuei, mo3BOJISAIOIIEH MOBBI-
CUTh 2P PEKTUBHOCTH Pa3BA3KY aHATTUTHUECKUX 3a7a4
C) 00BEKT, COAepXKAILUI CTPYKTypUPOBaHHbIE JaHHbBIE, KOTOPBIE MOTYT OKa3aThCs

MMOJIC3HBIMU JJIA Pa3BA3KY aHAJIMTHYCCKOI'O 3aaa4n



d) KOMIUIEKC METOOB U MPOLEAYpP, HAIPABIEHHBIX HAa U3BJICUYECHUE JTAHHBIX U3 pa3-
JUYHBIX UCTOYHUKOB, 00ECIIEYCHHEe HEOOXOAUMOTO YPOBHS WX MH(GOPMATHUBHOCTU U KadeCTBa,
npeoOpa3oBaHus B €IUHBIN opMaT, B KOTOPOM OHU MOTYT OBITh 3arpy’KEHbI B XpaHWIUIIE JaH-
HBIX UM QaHATUTHYECKYIO CUCTEMY

18.  OGoramenue — ...

a) KOMITJIEKC METOJIOB U TPOLETyp, HANPABICHHBIX HAa YCTpPaHEHUE NPHYHH, MEIa-
IOIIMX KOPPEKTHOH 00paboTKe: aHOMalMid, MPOMYCKOB, IyOJMKATOB, MPOTUBOPEUMMA, IIy-
MOB ¥ T.JI.

b) IpoIecc JOMOTHEHUS TaHHBIX HEKOTOPOW MH(OpMAIUel, MO3BOJISIOMIEH MOBBI-
cuTh 3(p(HEeKTHBHOCTH pa3BsA3Ky aHATUTUYECKUX 33714

c) 00BEKT, COACpPKALINI CTPYKTYpUPOBaHHbIE JaHHbBIE, KOTOPHIE MOTYT OKa3aThCs
HOJIE3HBIMU JUTS PA3BSI3Ky aHATUTHYECKOTO 3a/1auu

d) KOMILIEKC METOJIOB M MPOIEyp, HAPAaBICHHBIX HAa W3BJICUEHUE TAHHBIX U3 pa3-
JMYHBIX UCTOYHHKOB, 00ECIIeYeHNEe HEOOXOIUMOT0 YPOBHS MX MH(OPMATHBHOCTU M KadyecTBa,
npeoOpa3oBaHus B €IMHBINA (hOpMaT, B KOTOPOM OHHM MOTYT OBITH 3arpy>KE€HbI B XpaHWIUIIIE JJaH-
HBIX WJIM aHATUTHYECKYIO CUCTEMY.

19. Koucomupmamusg — ...

a) KOMILIEKC METOJ/IOB ¥ MPOLEAYp, HApaBICHHBIX HAa yCTpaHEHHE MPUYUH, MeIlla-
IOIINX KOPPEKTHOW 00paboTKe: aHOMaNui, MPOIMYCKOB, AyOJIMKAaTOB, MPOTUBOPEUYHA, IIIyMOB H
T.I.

b) IPOLIECC JOTOJHEHHS JTAaHHBIX HEKOTOPOM WH(OpMAIMei, MO3BOJISIONICH MOBHI-
CUTH 3P PEKTUBHOCTH Pa3BA3KY aHATTUTUYECKHX 33124

c) 00BEKT, CoAep)KAIINN CTPYKTYPHUPOBAHHBIC JAaHHbBIC, KOTOPHIE MOTYT OKa3aThbCs
MIOJIC3HBIMU JIJIsl Pa3Bs3KY aHAJTTMTHYECKOTO 3a7auu

d) KOMILJIEKC METOJIOB U MPOIelyp, HAllPaBICHHBIX HAa W3BJICUEHUE TAHHBIX U3 pa3-
JMYHBIX UCTOYHUKOB, oOecrieueHrne HeoOXOAMMOTO YPOBHSI UX MH(OPMAaTHBHOCTH M KavecTBa,
npeoOpa3oBaHus B €UHBINA (hopMaT, B KOTOPOM OHHM MOTYT OBITh 3arpy>K€Hbl B XpaHHWJIHUIIE JaH-
HBIX WJIM aHATUTHYECKYIO CUCTEMY

20.  Tpauzakuus — ...

a) HEKOTOpHKI Habop omeparuii Haj 6a30il JaHHBIX, KOTOPBIA paccMaTpUBAETCs Kak
€MHCTBCHHOE 3aBEPIIEHO, C TOUYKH 3PEHUS MMOJIh30BaTElls, ICHCTBUE HAJl HEKOTOpOoi mH(popMa-
1uel, 0OBIYHO CBSA3aHO C OOpaleHneM K 0aze JaHHBIX

b) Pa3HOBUIHOCTh CUCTEM XpaHEHUs, OPUESHTHPOBAHA Ha MOJIJIEPKKY MpoIiecca aHa-
JU3a JaHHBIX IEJIOCTHOCTh, 0OECIEYMBAET, HEMPOTUBOPEYMBOCTh M XPOHOJIOTHIO JaHHBIX, a
TaK)Ke BBICOKYIO CKOPOCTh BBIITOJIHCHUS aHATUTHICCKUX 3aIPOCOB

c) BBICOKOYPOBHEBBIE CPEACTBA OTpaKeHHsI HH(OPMAIIMOHHON MOJETN U OMMCAHUS
CTPYKTYpPBI TaHHBIX
d) 9TO YCTAHOBJICHUE 3aBUCUMOCTH JMCKPETHOW BBIXOJHOM IEPEMEHHOM OT BXOJ-

HBIX IIEPEMECHHBIX

21. MeragaHiele — ...

a) HEKOTOpBI Habop omeparuii Haj 60a30i JaHHBIX, KOTOPBIA paccMaTpUBAETCA Kak
€JIMHCTBCHHOE 3aBEPIICHO, C TOUYKH 3PEHUS ITOJIb30BaTeNs, ISHCTBUE HAJl HEKOTOPOH MH(pOpMa-
1ueit, OOBIYHO CBS3aHO C OOpaleHneM K 0aze JaHHBIX

b) Pa3HOBUIHOCTH CUCTEM XpaHEHHS, OPUSHTHPOBaHA Ha TOJIICPIKKY Ipollecca aHa-
JU3a JaHHBIX IEJIOCTHOCTh, OOECTIEYMBAET, HEMPOTUBOPEUYMBOCTh W XPOHOJIOTHIO JAHHBIX, a
TaK)Ke BBICOKYIO CKOPOCTh BBIITOJIHCHUS aHATUTHICCKUX 3aIPOCOB

C) BBICOKOYPOBHEBBIE CPEACTBA OTPAKEHUSI WH(HOPMAITMOHHON MOJEIH U OMHCAHUS
CTPYKTYPBI IAaHHBIX



d) 3TO YCTAaHOBJICHHE 3aBUCHUMOCTH JUCKPETHOM BBIXOJHOW MEPEMEHHOW OT BXOJ-
HBIX IICPCMCHHBIX

22.  Knaccudukanus — ...

a) HEKOTOpPBI HAOOp ormeparuii Haj 0a30¥ JaHHBIX, KOTOPBIA pacCMaTPUBACTCS Kak
€MHCTBCHHOE 3aBEPIIEHO, C TOUYKH 3PEHUS MMOIh30BATENs, IEHCTBUE HAJl HEKOTOPOi nHpOopMa-
e, 0OBIYHO CBSI3aHO C OOpalIeHneM K 6a3e JTaHHBIX

b) Pa3HOBUIHOCTh CUCTEM XpaHEHUS, OPUSHTHPOBAHA Ha MOIEPIKKY Ipoliecca aHa-
JU3a JIAHHBIX ICJIOCTHOCTh, OOECIICYMBACT, HEIMPOTHBOPEYMBOCTh M XPOHOJIOTHIO JAHHBIX, a
TaK)Ke BBICOKYIO CKOPOCTh BBIIIOJIHCHHUSI aHATUTUICCKUX 3aIPOCOB

C) BBICOKOYPOBHEBBIE CPEACTBAa OTPaKEHUSI UHGOPMAITMOHHONW MOJEIN M OMUCAHHS
CTPYKTYPBI IaHHBIX
d) 3TO YCTaHOBJICHHE 3aBHUCHUMOCTHU JUCKPETHOM BBIXOAHOW MEPEMEHHOH OT BXO-

HBIX MICPCMCHHBIX

23.  Perpeccus — ...

a) 3TO YCTaHOBJICHHE 3aBHCUMOCTH HEMPEPHIBHOW BBIXOJIHOM MEPEeMEHHON OT BXOJ-
HBIX TTIEPEMEHHBIX

b) 3Ta rpynnupoBka o0bekToB (HabmioneHuii, coObITHIT) HA OCHOBE AHHBIX, OMH-
CBIBAIOIINX CBOHCTBA OOBEKTOB

C) BBISIBJICHHE 3aKOHOMEPHOCTEH MEXIY CBA3aHHBIMU COOBITUAMU

d) 9TO YCTAHOBJICHUE 3aBUCUMOCTH JHUCKPETHOW BBIXOJHOW IEPEMEHHOM OT BXOJ-

HBIX IICPCMCHHBIX

24. Knacrepuzamus — ...

a) 9TO YCTAaHOBJICHUE 3aBHCHUMOCTH HEIPEPBIBHON BBIXOJHOM MEPEMEHHONU OT BXOJ-
HBIX NTEPEMEHHBIX

b) 3Ta TpynnupoBka 00bekToB (HabmoaeHuii, coObITHI) Ha OCHOBE JaHHBIX, OIH-
CBIBAIOIINX CBOMCTBA OOBEKTOB

C) BBISIBIICHHE 3aKOHOMEPHOCTEH MEXY CBI3aHHBIMU COOBITHSIMU

d) 3TO YCTaHOBJIEHHE 3aBUCHUMOCTH JMCKPETHOH BBIXOJHOM MEpEeMEHHOM OT BXOJI-

HBIX IICPEMCHHBIX.

25. Accormanusa — ...

a) 3TO YCTAHOBJICHHE 3aBHCHMOCTH HEMPEPHIBHON BBIXOJIHOM MEPEMEHHON OT BXOJ-
HBIX TICPEMEHHBIX

b) 3Ta TPYNIUPOBKA 00BEKTOB (HAOMIOIeHUH, COOBITHIT) HA OCHOBE JIaHHBIX, OTHCHI-
BaIOIIMX CBOMCTBA OOHLEKTOB

C) BBISIBJICHHE 3aKOHOMEPHOCTEH MEXIY CBA3aHHBIMU COOBITUSMHU

d) 9TO YCTAHOBJICHUE 3aBUCUMOCTH JHCKPETHOW BBIXOJHON MEPEMEHHOM OT BXOJ-

HBIX IICPCMCHHBIX

26.  MamuHHOe 00y4YeHne — ...

a) CHelHaTM3UPOBAHHBIN MPOrpaMMHBIN peleHne (Wi Habop pelieHuit), KOTOphIi
BKJIIOYAET B c€0s1 BCe MHCTPYMEHTHI JIJIsl U3BJICUEHUSI 3aKOHOMEPHOCTEH U3 CHIPBIX TaHHBIX

b) 3Ta TpynnupoBka 00bekToB (HabmoaeHunii, coObITHI) HAa OCHOBE JaHHBIX, OIH-
CBIBAIOIIMX CBOHCTBA OOBEKTOB

C) Ha0Op MaHHBIX, KaX/1as 3allMCh KOTOPOTO TPEICTABISIET COO0H yUeOHbII pumep,

COJIEpKallero 3a/laHHbIil BXOJHOM BIMSHHUE, YTO U OTBEYACT €My IPaBWIBHBIN BBIXOJHOW pe-
3yJIbTaT.

d) MIO/Ipa3JEJIEHNE MCKYCCTBEHHOIO MHTEUIEKTa M3Y4arolMi METOABl MOCTPOEHHUS
AJITOPUTMOB, CITOCOOHBIX 00yUYaThCsl HA JAHHBIX



27.  Amnamutudeckas miatdopma — ...

a) CHeIHaTM3UPOBAHHBINA MPOTPaMMHBIN pelieHre (M Habop peuIeHHi), KOTOPbIH
BKITIOYAET B c€0s1 BCE MHCTPYMEHTHI JIJISl M3BIICUCHUS 3aKOHOMEPHOCTEH U3 CBIPBIX JTaHHBIX

b) 9Ta rpynnupoBka o0bekToB (Habmromenuii, coOObITHI) HA OCHOBE JaHHBIX, OIH-
CBIBAIOIIIUX CBOWCTBAa 0OBEKTOB

C) Ha0Op JAAHHBIX, Ka)KJas 3alUCh KOTOPOTO MPEACTaBiseT co00i yueOHbIi mpumep,
COZEPKAIIETO 3aJaHHBIA BXOJHOW BJIMSIHUE, YTO U OTBEYACT €MY IPAaBUJIbHBIA BBIXOJHOW pe-
3yJbTar.

d) MOJIpa3/IelICHNe MCKYCCTBEHHOI'O HMHTEICKTa HM3YYarOIIMid METOABl MOCTPOCHHUS
AITOPUTMOB, CITIOCOOHBIX 00yUYaThCs HA JAaHHBIX

28. OO6yuatorast BBIOOpKa — ...

a) ata rpynnupoBka o0bekToB (HabmogaeHuil, cOObITHI) HA OCHOBE JAaHHBIX, OIUCHIBA-
IOIIUX CBOMCTBA OOBHEKTOB

b) Habop maHHBIX, KaXas 3alMCh KOTOPOTO MPEICTABIICT COO0N yueOHBIH mpumep, co-
JIepoKaIllero 3aJaHHbI BXOJHOW BIIMSHUE, U COOTBETCTBYIOLIMN €My MPaBWIbHBIA BBIXOJAHOU
pe3yabTar

C) HaOOp JAHHBIX, KaKas 3aMUCh KOTOPOTO MPEACTABISAET CO00# yueOHbIN mpumep, co-
JIep7KAILEro 3alaHHbI BXOJIHOM BIIMSIHUE, YTO U OTBEYAET €My IPABHIIBHBIN BBIXOJAHOU PE3YJlb-
Tar.

d) BBIsSIBJICHUE B CHIPBIX JIAHHBIX PaHEC HEU3BECTHBIX, HETPUBHAJIBHBIX, IIPAKTUYCCKH MO~
JIE3HBIX U JOCTYIMHBIX UHTEPHpPETAlUU 3HAHUN, HEOOXOIUMBIX IS MPHUHITHUS PELICHUI B pas-
JMYHBIX c(epax 4eJI0BEUECKOH AeATeIbHOCTU

29.  Ommbka oOydeHus — ...

a) 3TO omMOKa, TOMyIIeHHast MOJICIbIO Ha Y4eOHOW MHOXKECTBA.

b) 9TO OHII/I6Ka, IOoJIyd€HHasA Ha TCCTOBBIX IMMPHUMEPAX, TO €CTh, UYTO BBIYUCIIACTCA IO
TeM xe popMyJiaM, HO JIJIsl TECTOBOM MHOYKECTBA

C) HUMCHA, TUIIbI, METKH U HAa3HAYCHU A oJien I/ICXO}IHOﬁ BI)I60pKI/I JAaHHBIX

d) Ha0Op MaHHBIX, KaX/1as 3alMCh KOTOPOTO MpEACTaBIsIeT CoO00W yUeOHbII mpumep,

COZEPIKAIIETO 3aJaHHbId BXOJHOW BIIMSIHUE, U COOTBETCTBYIOIIMI €My MPAaBHJIbHBIN BBIXOJIHOM
pe3yJibTar

30. Ommbka 0000mesuss — ...

a) 9TO OIIMOKA, JOMYIIIEHHAs MOJIENBIO Ha Y4EOHOM MHOXKECTBA.

b) 3TO OIIMOKA, MOJyYeHHAas: Ha TECTOBBIX MPUMEPaX, TO €CTh, YTO BBIYUCIAETCS IO
TeM ke opmyram, HO JIUIsl TECTOBOM MHOXKECTBA

C) WMMEHa, TUTIbI, METKH U Ha3HAYEeHHUsI MOJIeH UCXOTHON BEIOOPKH TaHHBIX

d) Ha0Op JaHHBIX, KaXK/as 3aIHCh KOTOPOTO MPEICTaBIISAET COO0M yUeOHBIN puMep,

COJIEpXKAIIero 3aJlaHHbI BXOJHOW BIIMSHHUE, U COOTBETCTBYIOLIUN €My NMPABWIbHBIM BBIXOJIHOU
pe3ynbTaT



