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1. IlepeyeHb IIAHMPYEMBIX pe3y/JbTATOB 00y4YeHHs MO TUCHUILINHE, COOTHECEHHBIX €

IUIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOEHHS IPOrPaMMBbl

1.1. JIucnunnumuna  «BBeneHue B aHAIM3 JTAHHBIX ) oOecricunBaeT OBJIAJICHHUE
CHEAYIONIMMU KOMIIETCHIIMSMU:
Tabmuma 1.1
Kon HaumenoBanue Kon HaunmeHoBaHne  KOMIIOHEHTa
KOMIIETEHI | KOMICTSCHIINHU KomrioHeHTa | KOMIETEHIIUHM
3178 KOMITCTCHIUN
YK OC-9 Crocoben ncrons3oBark | YK OC-9.3 Crocoben MIPUBOIUTH
OCHOBBI SKOHOMHYECKUX 3HAHUMU AKOHOMHYECKOE O00OCHOBAaHHE
Ui TIPUHATHS  DKOHOMUYECKH MPUHUMAEMBIX  PEIICHUH B
O00OCHOBAaHHBIX  pEIICHUH B pa3IMyYHBIX cdepax
Ppa3IMYHBIX chepax JIeSITeIbHOCTH
JIeATEIIbHOCTU
B pesynbraTe 0oCBOCHHS TUCIUILTUHBI y CTYACHTOB JOJKHBI OBITH C(DOPMHUPOBAHEI:
Tabmuma 1.2
OTD/TD Kog Pesynbrarer 00yueHus
(l'IpI/I HaJIMYUnu KOMIIOHCHTa
npodcrangapra)/ KOMITETEHITH
mpodeccnoHaTbHbIC TEHCTBHS
O6ocuHoBanne  pemenuii | YK OC-9.3 HA YPOBHE 3HAHMIA:
D/6 —  TEOPETHYECKHME M NPHUKIAIHBIE BOIPOCHI
aHajy3a JaHHBIX C IICJbI0 aHamM3a, 00OCHOBAaHUS U
®opmMupoBaHUE BBIOOpA pelIeHu;
BO3MOXHBIX PCILICHUH Ha —  OCHOBHbBIC IIOHSTHUA H OCHOBHBIE METO/IBI,
OCHOBE  paspabOTaHHBIX MHOTOMEpPHOM MaT€MaTUYECKON CTaTUCTUKH;
INES HHUX HEJIEBBIX —  coBpemennbie UKT u UC, nux BO3MOKHOCTH;

nokasareseit D/01/6

Amnanu3, 00OCHOBaHHE U
BBIOOD perenus D/02.6

—  cpencTBa OW3HEC-aHAIMTHKH, COBPEMEHHEIC
SI3BIKA  cTaTHCTHUecKor oOpabotku (R, Python) u
rpadudeckue miaTHopmbl;

—  OCHOBHBIC TIOHSITUS W OCHOBHBIE METOJIBI
TEOpUU  aHalu3a JIaHHBIX, HWHTEIUICKTYaIbHON
00pabOTKH NaHHBIX, SKOHOMETPUKH, MHOTOMEPHOM
MAaTeMaTUYECKON CTATUCTHKU

—  TEXHOJIOTUH aHaJIM3a JaHHBIX

Ha YPOBHE YMEHMIi:

- oOpabaThIBaTh SMITUPUIECKUE "
IKCIIEPUMEHTAIBHBIC JaHHBIE,  OCYIIECTBIISTH
npenoOopaboTKy M OYMCTKY JQHHBIX, BBITOJHSITD
pa3BebIBATEbHBIN aHATIH3;

- HCIOJIB30BaTh MaTeMaTU4YeCKue U
WHCTPYMEHTAIbHBIC CPEACTBA ISl aHAIHM3a TAHHBIX B
Mpolecce HKOHOMETPUYECKOrO0  MOJEIMPOBAHMS,
NpEIUKAaTUBHONW aHAINUTHKH, cOopa, o0paboTku u
aHanu3a OOJIBIIIMX JTaHHBIX, OOOCHOBAHMS M BBIOOpa
peLIeHu;

- MpOrpamMMHUpOBaTh Ha A3BIKAX
CTaTUCTUYECKON 00pabOTKH, OPUEHTHPOBAHHBIX Ha
paboTy ¢ OONBIIMMH TAHHBIMU: TSI CTATUCTUYECKOM
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00paboTKM JaHHBIX W paboThl C Tpadukoi, I
paboThI ¢ pa3pO3HEHHBIMH (hparMEHTaMH JAaHHBIX B
OONBIIMX MaccuBax, g paboTel C  0azamu
CTPYKTYPUPOBAHHBIX ¥  HECTPYKTYPUPOBAHHBIX
JTAHHBIX;

- OILICHMBATh KAueCTBO pEUICHHs 3a7ad cOopa,
00paboOTKK U aHATM3a JAHHBIX;

- HpOBOI[I/ITI: CpaBHHTeHBHBIﬁ aHaJIn3 MECTOA0B
Y MHCTPYMEHTAIBHBIX CPEJICTB aHAIN3a JTaHHBIX.

2. O0beM u MecTO AUCHUIIMHBI B cTpyKType OIl BO
O0LeM TUCIUILIHHBI
OO6mmast TpyI0EMKOCTh TUCHUIIIMHBI COCTaBiseT 3 3adeTHhIX enuHul] 108 akamemuueckux
YacoB.

Tabmuma 2
Bun pabotst TpynoemkocTh TpyaoeMKoOCTh
B aKaJ. yacax B aCTPOH. Yacax
ayn./20, 10T ayn./20, 10T
OO0masi Tpy10eMKOCTh 108 81
KonrakTHas padorac 54 415
npenojaaBareyieM
Jlexuuu 24 18
[IpakTrueckue 3aHsATUS 28 21
IIpakTHyeckasi NOArOTOBKA 16 12
CamocrosiTesqibHasi padoTa 18 40,5
Kountpons 36 27
DopMBI TEKYIIETO KOHTPOJIS 3amaHus, KOHTPOJIbHAS paboTa, TECT, OIPOC
®opMa NpPOMeKYTOUHOI SKaMen
aTTecTaluu

MecTto nucuumiauibl B ctpykrype OII BO

Hucrunnmaa b1.B.06 «AHanu3 qaHHBIX» OTHOCUTCS K BApUATUBHOW YacTH y4eOHOTO TUTaHa
no HampasieHuio «busHec-undopmaruka» 38.03.05.
JlucrumirHa OCBaMBaeTCs ¢ MPUMEHEHUEM 3JIEKTPOHHOTO (OHJaiH) Kypca (manee — 9K)
o01Mii 00beM JUCHUILIAHEL, BKIodas DK - 108/81,
00beM HCIUIUIMHBI, 3a HWCKIIOYeHHeM OK: KONMMYecTBO aKaJeMHYECKHX 4YacoB,
BBIJICJICHHBIX HA 3aHSTHUS JCKIIMOHHOTO ThMa — 24/18 a.4., 3anaTus cemunapckoro tumna 28/21 a.u.,
Ha CaMOCTOSATENbHYIO PabOTy CTYAEHTOB IO OCBOCHHIO BIICKTPOHHOrO Kypca 18/12 au. wu
IPOMEXYTOUHYIO aTTecTanuio 36 a.u.:
o6weM OK (B cocTaBe MTUCIUIUIMHBI): KOJIMYECTBO aKaJIeMHUECKHX YacOB, BbIICJICHHBIX Ha




CaMOCTOATENBbHYI0 paboTy oOydaromuxcs: Bcero mo DK - 18 a4, u3 Hux : 18- kommvectBo
AKaJIEeMUYECKUX 4YacoOB, BBIJEJICHHBIX HA IMPAKTUKOOPUEHTUPOBAHHBIE 3aJaHUSl WU TEKYLIUI
KOHTPOJIb YCIIEBAEMOCTH. Jucuumuinna usydaercs B 4-M cemecTpe 2-ro Kypca. DopMoit mpoMeKyTOUHOM
aTTECTAllM B COOTBETCTBHUM C y4eOHBIM ITAHOM SIBIISIETCS K3aMEH.

3. Copep:xaHue H CTPYKTYpPa AW CHMIIHHBI

Tabmuma 3
Ne i/ HaumenoBanue O0beM AMCUUILIMHBI, Yac. dopma
TeM Bcero KonTakTHas padora Cp TeKYLLIEero
00yyarommxcs ¢ KOHTPOJISA
npemnojaaBarejiemM ycneBaemo
10 BHIaM Y4eOHbIX cTu**,
3aHATHH MPOMEIKYT
JI 113 KC | CPO | CII OYHOM
P arrecranm
"***
Tema 1 OcCHOBEI aHAIM3a 6 4 5 O/T
JTAHHBIX
[IpenobpabdoTka,
Tema 2 ouncTia 12 4 4 4 0/3ay/T
pa3BeIOYHBIMA
aHaJIn3 JaHHBIX
Tema 3 Knactepusiit 12 4 4 4 O/3an/T
aHaJIn3
Tema 4. Sapam 16 4 8 4 O/3an/T
KJ1accuukanum
OJIEMEHTBI
Tema 5 daxTopHOTO 12 4 4 4 O/3an/T
aHaJm3a
AcconyaTuBHbBIE
Tema 6 fpapiia i 14 4 8 2 O/3an./KP
peKOMeHIaTeIbHbIC
CUCTEMBI
[TpoMexxyTodyHast aTTecTamus 36 36
Bcero (akan./acTp. 4achl): 108 24 28 54
Ilpumeuanue:

- KOHCYJIbTALIHS MTepe/l 9K3aMEHOM — 2 Jaca
Hcnonb3yembie COKpaIeHUs:
JI — 3aHSATHS JISKIMOHHOTO THIA (JICKIIUH ¥ WHBIC YYEeOHBIC 3aHTHS, TIPEAYyCMaTPUBAIOIIIC
NPEHMYIIECTBEHHYIO Tepeady yueOHOi nHOpMAIMU eJarornaeCKUMH pabOTHUKaMHU OpTraHu3alvy U (JTH)
JMLIAMU, TPUBJIEKaeMbIMI OpPTaHU3aIUeH K pean3alii 00pa30BaTeIbHBIX IPOrPaMM Ha MHBIX YCIOBHSX,
00yJaromuMcs) ;
13 — mpakTryeckue 3aHATHs (BUIBI 3aHATHS CEMUHAPCKOTO THIIA 33 HCKIIIOYSHUEM JIa00paTOpHBIX padoT) ;
KCP — unauBuyanbHast paboTa 00yJarouxcs ¢ ne1arorndeCKMMHA pabOTHUKAMU OpraHU3aliy U (UTH)
JUIAMH, TIPUBIIEKaEMBIMI OpTaHU3aIHel K pean3alui 00pa3oBaTelbHBIX TPOTPAMM Ha WHBIX YCIOBHSX (B
TOM YHCIIC WHIMBHIYaIbHbIC KOHCYJIBTALUH) ;
CP — camocrosiTenbHast padoTa, ocyIecTBisieMas 0e3 y4acTusi eJarorniecCKiux paboTHUKOB OPraHU3aLiH 1
(mnn) JuL, TpUBJIEKaeMBIX OpraHU3aIliel K peaan3auyd 00pa3oBaTeNbHBIX IPOrpaMM Ha MHBIX YCIOBHUSX;
CII - camormpoBepka;
CPO - camocrosiTenbHast paboTa 00ydJaromerocs
koHTposbHBIE padoTh (K), onpoc (O), rectupoBanue (T). Bemmonnenue 3amanus (3am)




3.Conep:xanue Q¥ CUUNIMHBI

Tema 1. OcHOBBI aHAJIN3A JTAHHEIX

Beenenue. [lonstue anHanu3a AaHHBIX. 33aJa4d CUCTEM MOJJACPKKH MNPUHATHS PEUICHUM.
JKuzHeHHBIH UK Tpoliecca aHanu3a JaaHHbX. Kinaccudukanus merogos Data Mining. Moaenu
Data Mining. TlousTtrie maHHBle W 3HAHHWSA. THOBI W KAl JAHHBIX. PEMO3MTOPHM TaHHBIX.
Knaccuueckne HaOoOpbl JaHHBIX. 3afaud aHalWM3a JAaHHBIX. OnucarenbHas aHAIWTHKA,
Juarnoctuueckas aHanutuka. [IpenckazarenbHas u mpeanuchiBaromias aHanuthka. [Iponecc
oOHapyXeHUs 3HaHMH. MammHHOe o0ydeHHe. OCHOBHBIE MPOOJIEMbI MAIIMHHOTO OOYYEHHS.
[Tepeobyuenne u HemooOyduenue wmonenu. IIpoOiema cmemieHHss W OOJBINONW AWCIICPCHUU.
Knaccudukarnus 3amau Data Mining. Metoasl aHanu3a JaHHBIX. 3agaudl KIacCH(HUKAIUU U
perpeccun. CpeacTBa aHanu3a JaHHBIX W MAlIMHHOTO 0OydeHws. Mcmomb3oBaHue
CTaTUCTUYECKUX TTAKETOB JIJISl HHTEIUIEKTYaTbHOTO aHAN3a JaHHBIX.

Tema 2. IIpenoopadoTka, 0YHCTKA U Pa3BeIOYHBIH AHAIHU3 TAHHBIX

Metononorus KDD. 3amnaun npenoOpaboTku nanubix. Texnomorus ETL.

Pa3Benounsiii ananu3 gaHHbIX. Mojienb ananu3a nanHbix Teioku. Habop qanHbx AHCKOMOA.
[IpocMoTp manHbIX. OuncTka naHHBIX. OlLIEHKAa KauyecTBa JAHHBIX. 3alOJIHEHHE MPOMYIIEHHBIX
NAHHBIX. AHOMaJbHBIE M TpEeAeNibHbIE JaHHble. Vcnonb30BaHHWE SMIUYHOM JUArpaMMBbl.
BrisBiienne nyommkaroB u npotuBopeunii. Koppensimonnasiii anamm3. TpanchopMmalius JaHHBIX.
KBanroBanue nanubix (OuHHUHT). ComrumuHr. [ToBTOpHEIE BEIOOPKHU. ByTcTpen. KpoccBanumarusi.
ITepecranoBounblii TecT. MeToa «CKIagHOTO HOXKay. |'pynnupoBka AaHHBIX. PemreHue 3amad
npenoopaboTku U ourcTKHU naHHbIX B R (Python).

Pemenne 3amau  omumcarenbHOM — CTAaTHCTUKH.  ['paduueckuii aHaIM3  JAHHBIX.
Craructuyeckue AuarpaMMel.

OCHOBHBIC TIOJIOKEHHUSI HEMapaMETPUUECKOW W HEUYUCIOBOM CTAaTHUCTHKHU. TaOmuiipl
COMPSDKEHHOCTH.  Tabmuma  compspkeHHocTH  2X2.  Tabmumpsl  ¢maroB W 3aroJIOBKOB.
Hemnapamerpuueckue u HeuucnoBsle Kputepuu. Kanonunueckuid ananu3. KoppensunoHHas
Matpuna. Kosdduiuentsl kaHoHHYeckoil Kkoppensuuu. Mepbl H30BITOYHOCTH TNEPEMEHHBIX.
3ajaun accoluaIym.

Tema 3. KnacrepHblii anaau3

[TocranoBka 3amau kinactepHoro aHanusa. Onpenenenue knacrepa. [lapamerpsl kiactepa.
Mepsl  6mu3ocTH. MeETpUKHM KJIACTEpHOIO aHaiu3a. ba3oBble alropuTMBl  KJIacTEpU3AIMH.
Uepapxuueckas knactepuzanus. Jlennporpammel. Merox K-cpemnux. Ilpodumm kmactepos.
Onenka KkauecTBa KiacTepHOro asamusza. Jluarpamma «iIokTs». Jluarpamma CHIIy3TOB.
Knacrepuzarus Ha rpadax. Meroq DBSCAN. Hcnons3oBanue makera LOQINOM mjst pereHus
3aJad KiacTepHOro aHainusa. KiacTepHbIl aHanu3 B CpeACTBAaX MHTEIIEKTYaJIBHOTO aHaiIu3a

Microsoft Office (na R, JASP, Python).

Tema 4. 3apaun kjaaccupurannu

@opmynupoBka 3amaun kinaccudukanuu. Kiaccudukanuonusiii aHanm3 ¢ 00ydeHHEM.
Meron k-Ommkaiimmx coceneii. HauBHblii  OaiiecoBckmii  kimaccugurarop. Jlorucruueckas
perpeccus. [epeBbs pemieHuid. Meroa OnoOpHBIX BEKTOPOB. VCnoyib30BaHWE HEUPOHHBIX CETEMN
JUIs peleHust 3afad kiaccuduxanuu. AHcamOneBble MeTonbl kinaccupukauuu. CpaBHeHUE
pe3yNbTaToOB KiIacCH(UKALMK Pa3IMYHBIMU  MeTonaMu. Bepudukamms. OreHka KadecTBa
kinaccudukamuu. ROC-kpuBas. Ilokazarenr AUC. Tabmuma conpsbkeHHOCTH —(MaTpuIiia
nyranunbl). [lokasatenun  tounoctu:  accuracy, recall, precision, F1. TIpoGnema
cOaIaHCUPOBAHHOCTH JJAaHHBIX.

IIpuMepsl anropuTMOB ITOCTPOEHUS E€PEBLEB pelleHui. Vcronb30BaHue CTaTUCTUYECKUX
nmakeroB Loginom, JASP, Excel (R, Python) mist mocTpoeHust 1epeBbEB PEIICHHIA.



Tema 5. DjieMeHTHI (PAKTOPHOT0 AHAJIM3A

ArperupoBaHre W TpynmupoBaHue NaHHBIX. [loHsTHe mpoekiuu. [IpuHIMN opaMHAINH
HaOmoeHui. 3amayv  CHIDKCHHMsI Pa3MEPHOCTH JIaHHBIX. MeETOJ TJIABHBIX KOMIIOHEHT.
Opranuszamus pemeHus 3a1a4d METOJIOM TJIaBHBIX KOMIOHEHT. Marpuiia (pakTOpHBIX HArpy30K.
CoOctBennbie uncna. Kpurepuit KMO. Kpurepuit Kaiizepa, Kpurepuii kaMeHHCTOH OCHITIH.
OObsicHeHHass coBOKymHas mucnepcusi. daktopubeiii anamu3. OCHOBHBIE 3Tambl (HaKTOPHOTO
aHanm3a. OOIIHOCTh M XapakTEePHOCTh TMepeMeHHbIX. ['paduk (akTopHBIX Harpy3ok. Merombl
BpamieHus. PerieHue 3amad ¢axropHOro anaiamsza ¢ momoreio Rstudio, Anaconda navigator
(Jupyter Notebook ). Pa3zsemounblii 1 OATBEPIKIAFOIIHI METOBI (PAKTOPHOTO aHAIIH3A.

Tema 6. AccolyuaTuBHbIE NPABWJIA U PeKOMEHAaTe/IbHbIe CHCTEeMbI

AccormaruBasie mpaBuiia. [logaepkka U JTOCTOBEPHOCTh ACCOMMATHBHBIX MpaBwil. JIUQT.
AHFOpI/ITMBI MMOCTPOCHUSA ACCOLMATUBHBIX IIpPaBUJIL. PeKOMeH[[aI_[I/II/I o TreHepaluu IMpaBUll.
Anroputm apriori. HMcmoms3oBanme makera Deductor, Loginom, Orange mnst mocTpoeHus
ACCOLIMAaTUBHBIX IIpaBUJIL. PeKOMeHI[aTeHBHBIe CHUCTCMBEI. KOHHa60paHI/IOHHBIe PCKOMCHAATCIILHBIC
cuctembl. Item-based u User-based.

4. MarepuaJjbl TEeKYIIEro KOHTPOJIA YCIeBaeMOCTH 00y4arommxcst U (poHx OlleHOYHBIX
CPeACTB MPOMEKYTOYHOM ATTECTALMH 10 TUCHUIIHHE

4.1.®opMbI 1 METOABI TEKYIIEr0 KOHTPOJISI YCIIeBAeMOCTH 00y4aroMXcsl

B xoxe peanuzanuu IUCHUIUIMHBL «AHAINW3 JAHHBIX)» UCHOJIB3YIOTCS CIIEIYIOIINE METOIbI
TEKYILEro KOHTPOJIS yCIIeBAeMOCTH 00Y4arOLIXCS:

Tabmma 4.1
Tema (pa3nen) ®opMmBI (METOIBI) TEKYIIETO KOHTPOJIS YCICBAEMOCTH

Tema 1. OcHOBBI aHaIM3a JAHHBIX O/T
Tema 2. IlpemoOpabotka OYHNCTKA U

_ "penoop ’ O/3an/T
pa3BeIOUHbIN aHAJIU3 JAHHBIX
Tema 3. KnacrepHblii ananu3 O/3any/T
Tewma 4. 3anaun kinaccuduxanuu O/3an/T
Tema 5. DnemMeHTH! (haKTOPHOTO aHAIU3a O/3any/T
Tema 6. AccomuaTuBHBIC nmpaBujia |

H P 0/3a./KP

pEeKOMEHAATENbHbIE CUCTEMBI

B nmucunmnimHae HCnonb3yloTCs CIEAYIONINe aKTUBHBIE U HHTEPAKTUBHBIE METOABI 00y4YEHHS:

-IMCKYCCHH B TIEPHUO]] 0OCYKJICHUS MPEIOKEHHBIX OIICHOYHBIX MaTEpHAJIOB,;

-BBINTOJTHEHHE U 3alUTa 3aaHUsl 1 KOHTPOJILHOM paboTHI;

-MHTEpaKTHBHAsE paboTa TO pEIICHUIO MPAKTUYECKHX 337ad Ha KOMIBIOTEpaX B
KOMIIBIOTEPHOM KJIacCe C TEKYIIMM OOCYXICHHEM XOAa M pEe3ylIbTaToB pPEUICHUs 3aladH,
UCIIOJIb30BAaHHIO COBPEMEHHBIX IPOrPAaMMHBIX CPEJCTB aHAIMTHKH, data mining;

-BBINTOJTHEHUE TECTUPOBAHMUS;

- METO/IbI KOJUIEKTHBHBIX 00CYK/ICHHI Ha 3aHSITUSIX CEMHHAPCKOTO THIIA;

- TPEHHWHTHM B PCUICHWM TPAaKTHYECKUX 3ajad, HamNpaBICHHBIX HAa (OpMHUpOBaHHE
YHUBEPCAIBbHBIX U 001Ienpo(eCCHOHATbHBIX KOMIETECHIINH;

[Ipr3HakaMu JaHHBIX METOOB SBIISIOTCS:

— aKTHUBU3AILUS MBIIUICHUS CTY/ICHTOB, IPUYEM YUaIllUiCsl BBIHYK/ICH ObITh aKTHBHBIM;

— JUIMTENIHOE BPEMsI aKTUBHOCTH — YYalllUiics padOTaeT He SMHM30UYECKH, a B TCUCHHE
Bcero yueOHoOro mporecca. [103ToMy aHHbIE METOJIBI B OCHOBHOM pEATM3YIOTCS Ha 3aHATHUSIX
CEMHHAPCKOT0 THIIA;




— CaMOCTOSTENILHOCTh B BBIPAOOTKE M MTOUCKE PEILICHUH TOCTABICHHBIX 3a/1a4;
— MOTUBUPOBAHHOCTh K OOYYEHHUIO IyTE€M HCIOJIb30BaTh OAIbHO-PEHTUHTOBON CHCTEMBI
OLICHUBaHUS.

4.2. MaTtepuaJibl AJsl TEKYIIEro KOHTPOJIA YCIeBAeMOCTH

4.2.1 Keiic-3ananust TunoBbie OLIEHOYHbIE MATEPUABI 1O Teme 1

Tunosble Bonpockl AJs onpoca no teme 1

1.
2.
3.

o o

Haiite cpaBautenbhblil anamn3 OLAP u OLTP cuctem. Cdepbl ux mpUMeHEHHS.

B yem oTnnune nHGOpMaIIOHHOTO XpaHUIUIIA OT 06a3 TaHHBIX?

[puHIHTIBL MTOCTPOCHUS UH(OPMAITMOHHBIX XPaHWJIHIIL Knaccudukarms
MH(OPMAITMOHHBIX XPaHWIINLLI.

Mogenu uH()OPMAMOHHBIX XpaHWIHIL. MHOTOMepHas MOJENb JaHHbIX. HopMmanbHas
dhopma. JleHopmanu3aiust MoIeIeH TaHHbIX.

IIpaBuia Kogna. 3auem npumeHseTcs 1eHOpMannu3anus Moaenen?

PasmeprocTHBIC MOAETH. B uem oTimuune Tabnuipl (PakToB OT pa3MEPHOCTHOM TaOIUIIBI?
Jlaiite xapakTepucTuKy ctanaapram Data Mining.

3amanue mo Teme 1
Wcnons3oBanue makera QlikView u Power Bl mas pemienus 3amad aHanm3a JaHHBIX O

nemorpadudeckord cutyaru B Poccum. s KakOoro BapuaHTa NPUBEICHBI TAaONHIIBI C
yKa3aHUEM BHJa HCXOAHBIX JAaHHBIX, KOTOpble OyAyT aHAIU3UpPOBAThCS CpEICTBaMHU OH3HEC-

AHAIIUTUKHU.

Top

oJic Mita oc Tpyno

Koe I. H. CII0Cco
Ba |1 | 006 | pe | mHac | 3ap | mur | Cme | Poxxng | Cme | mac | @ | mpect | cenp | OHoe oe3p

pua | o | ma | TH | eme | mwia | pam | pTHO | aemo | prHO | eme | oH | ymre | cke | Hacen | aGor
HT | 1o |crte | OH | HHE | Ta ust CTb | CTb CTh HHe | Al | HUs Xo3 | eHue HbIE

1 |+ ]| + + + - + - + + + - + - + +
2 |+ | + + - + + - + - + + - - + +
3 |+ + + + - - + + + + - + + + +
4 |+ | + + - + - - - + + - + -
5 |+ | + + + - + - - + + - + - + -
6 |+ | + + - + + - - - + + - - + -
7 |+ + + + - - + + + - + + +
8 |+ | + + - + - + - + + - + +
9 |+ | + + + - + - + + + - + - + +
10 |+ | + + - + + - - - + + - - + -
11 |+ | + + + - - - + + - + + -
122 |+ | + + - + - - - + + - + -
13 |+ | + + + - + - + + + - + - + +
14 |+ | + + - + + - + - + + - - + +
15 |+ | + + + - - + + + - + + +
16 |+ | + + - + - + - - + + - + + -
17 |+ | + + + - + - - + + - + - + -
18 |+ | + + - + + - - - + + - - + -
19 |+ | + + + - - + + + + - + + + +
20 |+ | + + - + - + - + + - + +
21 |+ | + + + - + - + + + - + - + +




22 |+ | + + - + + - - - + + - - +

23 |+ | + + + - - - + + - + +

24 |+ | + + - + - + - - + + - + +

25 |+ | + + + - + - + + + - + - +
Tect

1. OLAP-ky0Ob1. {51 uero ucnons3yror OLAP-kyOb1?

Jl1d cHYOKEHHS Pa3MEPHOCTH 33Ja4u

Jist MCKITIOYeHUs N30BITOYHOCTH

JI1 XpaHeHUs: MHOTOMEPHBIX TaHHBIX

Jl1s XpaHeHus: arperupoOBaHHBIX TaHHBIX

Jl1g XpaHeHus: HOpMAJIM30BaHHBIX JaHHBIX

J1st paboTHI C MOTOKOM TpaH3aKIMNA

st pabotsl ¢ SQL-3ampocamu

2. MamquKHH kBagpanT ['apTHepa. BoiOepure kBaipaHThl, KOTOPHIE BXOIAT B

Noogkrwh e

Maruyeckui KBaapauT ['apTHepa.

Jluneper

[IperenneHTsl

YYaCTHUKH (aKTUBUCTHI)
MPOBUIIIEI (BU3YATH3ATOPHI)
HUIIIEBBIE UTPOKU
KOHKYPEHTHI (AKTUBUCTHI)
BEH0PbI

KaHAUIAThl (HHHOBATOPHI)
3. MOI[CJ'II/I maaaeix OLAP

NGO~ WNE

Kakue cxembl UCNONB3YIOTCS NP MOCTPOSHUH MHOTOMEpHOI Mozenu nanHbix OLAP?

Nepapxuueckas

MH/IEKCHBIX CIIMCKOB

3Be3ja

HOpMaJIM30BaHHas cxema "CyIHOCTb -OTHOLIeHuE"
CHEKUHKA

LEToYKa

cereBas

NoogkrwhE

4. Onepaupm HaJ pasMepHocTsIMU. Kakue onepanyy BBIIOIHSIOTCS C Pa3MEPHOCTAMU

OLAP-xy6a?

Ceuenue

TpancnonrpoBanue

Cpes

JeTaln3alns U KOHCOJIUAALuUs

bunbTpanus

3arpoc

3arpoc Ha OOHOBJICHUE

yJaneHue

5. XpaHWIHIIE JaHHBIX. YKaKUTE CBOMCTBA XPAHIIIULL JAHHBIX
MUHUMH3AIHS U30BITOYHOCTH
1aT(hOPMOHE3aBHCUMOCTH (KPOCCIIIAT(GOPMEHHOCTD)
3aBHCHUMOCTH OT BPEMEHHU

MHTETPUPOBAHHOCTH TAHHBIX

Hepa3pymaeMoCcTh HHGOPMAITHH
MHTEpOIepadenbHOCTh

HacJIeJOBaHHUE CBOMCTB

HOpMaTH3AIIHS

ONoGOMWNE

NN E
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6. KpuBas runepriukiia ['aptaepa. CKOIBKO CTaauil COAEPIKUT KPUBas THIIEPIIUKIIA
l'apthepa?

7. Metomonorus KDD. Ckomnbko 3TanoB cogepxuT Texnosiorust KDD?

TumnoBbie OLIEHOYHbIE MaTepHaJbl 11O TEME 2

Tunosbie BOMPOCHI AJs ONPOCa Mo Teme 2
1. Jlaiite xapaktepuctuky stana ETL (Extracting Transformating and Loading).
2. Kakue 3amaun pemratorcst Data Mining?
3. KakoBo mpenmHasHaueHMe W CpEACTBAa pa3BENOYHBIM aHanu3 jgaHHBIX?  [laiiTe
XapaKTEPUCTUKY TUATPAMMBI «SIIIUK C yCAMU
Ha3oBute kakue onepanuy BbIIOIHSIOTCS IPU arperupOBAHUN JAHHBIX.
[IpuBenuTe npHUMEpPHl HMCHOIB30BAHUSI CTATUCTUUECKUX IAKETOB JUISI Pa3BEIOYHOIO
aHanu3a.
6. HazoBuTe M BBINOJHUTE CPAaBHUTEIBHBIA aHATN3 rpaduyeckux cpeicTB aHanuza. JlaiTe
XapaKTEePUCTUKY OMPKEBBIX AUATrPAMM.
7. ]l 4ero UCIob3yOTCS IUarpaMMBbl paccesHus?
3aganudg mo reme 2
3ananue 1. Pemmth 3a1a4dy pa3BefoyHOro aHaim3a i Habopa manHbix Boston B dataset
Orange mauHbIi HA0Op AaHHBIX Ha3bIBaeTcs Housing.
s peuienus 3aaaun B excel, R, JASP umerorcs nanneie Boston. B python ucnons3oBath
sklearn.datasets.load boston
3ananue 2. Habop JaHHBIX UMEET MPOIYCKU M aHOMAJIbHbIC 3HAYCHUS
X Y

S

[EEN
[EEN

1
[REy

1
w

PR (NPIN(YINDS

N
(92

AN || OV

10

NiRkPr(YN|P|W|IO|A(NW(W|IRPIW|AR|WIRP|IWWIN|IULIND|W
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2 2
6 9
4 5
2 2
5
1 1
2 2
1 1
5 7
5 7
2 2
-1
3 3
3 4
4 5
7 10
6 8
5 7
3 4
4 6
4 5
6 9
5 7
5
4 5
4 5
1 0
1 1
1. TIpoBepuTh THIIOTE3Y O HOPMATBHOM 3aKOHE pacIpeAesieHus s mepeMeHHbIX X,Y
2. Pemmts 3a1auy BOCCTaHOBJICHUS MPOIYIICHHBIX TaHHBIX;
3. Haiitu aHoManbHbBIE 3HAUCHUSI.
4. llpoaHamu3upoBaTh KOPPESIIMIO MEXAY IepeMeHHbIMHU. [IpoBepuTh rumoresy o
3HAYUMOCTH KO3 (HHUIIMEHTA KOPPETAIIUN
Tect

1. I'mcrorpammsl pacpeeneHus

ITocTaBuUTE COOTBETCTBHE MECXAY 3aJaHHBIMU IMOCJIIEAOBATCIIBHOCTAMU W THUCTOI'paMMaMU
pacrpeielieHusI, €CIU TI0CISIOBATEIIPHOCTH TPEACTABIISIOT COO0OM CiydJaiiHbIe YHCia, TONyYCHHBIC C
IIOMOILBIO PA3IMYHBIX T€HEPATOPOB C Pa3HBIMU 3aKOHAMHU PACIIPEIEIICHU:

set.seed(1234)

x1<-rnorm(1000,10,2)

x2<-rgamma(1000,2,5)

x3<-rt(1000,8)

x4<-rexp(1000,0.1)

13
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BapuanTsl OTBETOB:

s

o

a. X1
b. X2
c. X3
d. X4

2. Kpurepuii mpoBEpKH TUIOTE3bI O HOPMAIBHOM 3aKOHE PaCIIpe/IeIICHHUS

BriGepute u3 MpenioKEHHOTO CIACKA CTATUCTUICCKUX KPUTEPHUEB KPUTEPHH, KOTOPBIN MTO3BOJISCT
[POBEPHUTH THITOTE3Y O HOPMAIBHOM 3aKOHE PaCIPEIeICHHS

- Konmoroposa-CmupHoBa

- [Tupcona (Xu kBaapar)

- CTplOZIEHTA

- @umepa

- Tanmupo

- [amupo-IIsaTenkoro

- ManHa-YuTHU

- Aunepcona-/lapiaunra

3. Acummerpus

TlocnenoBaTenbHOCTH 33JjaHa C TTIOMOIIBIO MPEIOKEHUS

x<-c(2,3,4,NA,3,4,5NA5,7,13,NA,26,33, 17, NA, NA, NA, 14,28,36)

quy paBHa aCUMMCTPpUI L[aHHOﬁ MOCaACA0BATCIBHOCTH, CCJIIM BCC MPOITYCKHU 3aMCHCHBI CPCAHUM
3HAYCHHUECM UMCCMBbIX JaHHBIX. OtBer AaTh C TOYHOCTBIO 1O ABYX 3HAKOB I1OCJIC 3aIISITON

14



4. 3HaunMocCTh K03 GUIMEHTa KOPPEIIALUU
YeMy paBeH ypOBEHb 3HAYMMOCTH TPU MPUHATHH THUIIOTE3bI O HATHUUK Koppessiiuu [Tupcona as
JBYX CIy4alHBIX BennunH/ OTBET JaTh C TOYHOCTBIO IO JIBYX 3HAKOB MOCIIEC 3aMATON

Tabmnuna
HaOIIOACHUI
X y
0 3
2 4
3 5
1 3
4 4
5 3

5. IHTepKBapTHIILHEIN pa3zMax

ITocnenoBaTeNnbHOCTD 33/1aHa ¢ IOMOILBIO TIPEATIOKCHUS

x<-c(2,3,4,NA,3,4,5NA5,7,13,NA,26,33, 17, NA, NA, NA, 14,28,36)

UeMmy paBeH MHTEPKBAPTWIBHBIA pa3Max IJisl TaHHOW MOCIEAOBATEIBHOCTH, €CIU BCE MPOITYCKU
3aMEHEHBI CPETHUM 3HaUCHHEM MMEEMBIX JaHHBIX. OTBET 1aTh C TOYHOCTHIO J0 IETTBIX

6. KoppessiinoHHbIN aHaIu3
Yemy paBeH koadpurmert koppessinun CripMeHa Juis CayJdaiHpIx Bequuud X, Y

Tabmuma
HAOJIIOICHHIHA

X y
0 3
2 4
3 5
1 3
4 4
5 3

OTBeT AaTh C TOYHOCTBIO IO ABYX 3HAKOB MOCJIE 3aIsATOM

7. K03h(HUIUEHT KOPPETSINHA
Yemy paBeH k03¢ dureHT koppesuuu [lupcona ans ciydaiiHbIX BETHYUH
Tabmuna

HaOI0ICHUIH

OB |WIN|O|X
Wlhlw|lO~ W

8. Kpurepuii [llanpo-Yunka
CrenepupoBath ciy4aiiHyI0 BEIOOPKY, pazMepoM B 500 HaOM0eHUH, HCIIONB3Ys TeHEpaTop
HOPMaJIbHO paclpeleIeHHbIX CIyJalHbIX YMCell ¢ MaTeMaTuieckuM oxunanueM 10, nucnepcueit

15



16. IIpu sTOM HauvagbHOE 3HAYCHHE T'€HEpaTopa CIydaHbIX 4mcel paBHO 4321. Uemy paBeH
YPOBEHb 3HAYMMOCTH NP IPOBEPKE TUIIOTE3bI O HOPMAJILHOM 3aKOHE PACIPEIEIICHUS C TOMOILBIO
kputepus [lanupo-Yunka. OTBET AaTh ¢ TOUHOCTBIO 10 ABYX 3HAKOB IOCJE 3ansaTol. B kauecTse
QJIBTEPHATUBHOW MCIIOJIB30BATh JBYCTOPOHHIOKO TUIIOTE3Y.

9. IlpoBepka runoTe3bl 0 3aKOHE PaCIpeIeIeHUs

CrenepupoBath ciy4aiiHyI0 BEIOOPKY, pazMepoM B 500 HaOM0JeHUH, HCIIONB3Ys TeHEpaToOp
HOpPMAaJIbHO pacrpeieNieHHbIX CIy4alHbIX YHCeN ¢ MaTeMaTHueckuM oxxuganuem 10, nucnepcueit
16. IIpu sTOM HayanbHOE 3HAYCHHE TeHeparopa CilydalHbIX uucen paBHO 4321. Yemy paBHO
HaOmomaeMoe 3HaueHne kputepus Komvoroposa-CmupHoBa. OTBET 1aTh ¢ TOYHOCTBIO JI0 JBYX
3HAKOB IOCJIE 3aIATOM. B KauecTBe aJIbTEpHATUBHOM MCIOJIB30BATh IBYyCTOPOHHIOKO TUIIOTE3Y.

10. ITpoBepka rUMoTe36l 0 3SHAYUMOCTH OTITHIHIA
Nmeercs BpIOOpKA 3HAYCHUH ABYX CIy4alHBIX BETUYUH

X y
0 3
2 4
3 5
1 3
4 4
5 3

IIpoBepurh rumOTE3y O PpPABEHCTBE MATEMATHYECKUX OXKUIAHWM IIpU JOINYIICHUU O
HEpaBHBIX TUCTIEPCHUH MPH JOMYIICHUHA O HE3aBUCUMOCTH JIaHHBIX BEJIMYHH.

UYemy paBHO Habmomaemoe 3HaueHue kpurepust CteiogenTa. OTBET IaTh ¢ TOYHOCTBIO JI0
OJIHOT'O 3HAaKa ITOCJIE 3aIIITOM.

11. IIpoBepka TUIIOTE3HI O PABEHCTBE AUCIICPCUN

JlaHHbIE 3a1aHBI IBYMS ITOCIEAOBATENBHOCTAMU

x<-¢(0,2,3,1,4,5)

y<-c(3,4,5,3,4,3)

Yemy paBHO HaOmomaeMoe 3HadeHUe Kpurepus Dumiepa mpu MpOBEpKE THUIOTE3BI O
paBeHcTBe qucnepcuii? OTBET AaTh C TOYHOCTHIO IO BYX 3HAKOB MOCTIE 3aIsITOM

12. Tlpomycku JaHHBIX

[TocenoBaTenbHOCTH 3a/1aHa C TOMOIIBIO TIPEUIOKEHUS

x<-c(2,3,4,NA,3,4,5NA 5,7,13,NA,26,33, 17, NA, NA, NA, 14,28,36)

Yemy paBHO cCpefHee TaHHOW IIOCIEIOBAaTEIbHOCTH, €CIH BCE IPOIYCKH 3aMEHEHBI
Me/IMaHHbIM 3HaueHHeM. OTBET JaTh C TOYHOCTHIO JI0 ABYX 3HAKOB I1OCIIE 3aMATON

13. Ilpomycku JaHHBIX

[TocenoBaTenbHOCTH 3a/1aHa C TOMOIIBIO TPEUIOKECHHS

x<-c(2,3,4,NA,3,4,5NA 5,7,13,NA,26,33, 17, NA, NA, NA, 14,28,36)

Yemy paBHa MeanMaHa JaHHOW IOCIIEIOBATEIBHOCTH, €CJIM BCE TPOIYCKH 3aMEHEHBI
CpeIHUM 3HaYCHUEM MMEEeMbIX JaHHBIX. OTBET JaTh ¢ TOYHOCTHIO J0 ABYX 3HAKOB IOCIIE 3aISTOM
Kiroun:

1 2 3 ] 4 [5]6 78 9 [10] 11 12 | 13
1- [1457(086[062]9[028[026]|057| 09 | - | 066 |1152]1333
3,2- 1,4
13-
4, 4-
2
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Tumnossble olleHOYHBIE MaTEPHAJIBI 110 TeMe 3
Tumnossle BOonpock! AJ1s 0Npoca no reme 3
1. Yro nonumaercs nox kinacrepoM? HaszoBuTe xapakTepucTHKHM KiacTepa. UYTo Takoe
«IEHTPOUI» Ki1actepa?
2. Naiite xiaccu(UKAUIO METOJOB KJacTepHOro aHanu3a. lIpuBenure mnpuMepsl HX
IIPUMEHEHUS B IPAKTUYECKOU KU3HU.
3. 3ayeM ucnonb3yroTca Mepsl OsinzocTu? HazoBuTe METO/IBI ONIpeeNiCHUs OIM30CTH MEXKITY
KJIACTEPaMH.
Korna nmpumensiercst MmeTo] OJIM)KHETo cocefia, AanbHero cocena? CpaBHHUTE HX.
JlaliTe XapakTepUCTUKY METPHUK KJIACTEPHOTO aHAJIU3A.
[losicuure copep)kaHue «AEHIOTPaMMbD) U OPraHU3ALUIO €€ IPUMEHECHHUS.
Yro noHumaercs noa npoduiaeM Kiacrepa.
Hcnonp30BaHNE CTATUCTUYECKUX MTAKETOB JJIs PELLIEHUS 3a/1a4 KJIACTEPHOTO aHAIM3a.
. JlaliTe XapakTepUCTUKY METO/a K-CPEIHUX.
3aganus mo teme 3

©oN A

3ananme 1.
Nmeercst BbIOOpKA MaHHBIX O 6 mpenmpusaTusx. Hailtu paccTosiHue MEXIy O0OBEKTaMHU C
IOMOIIBIO PA3JIMYHBIX MCTPUK

X1 X2 X3
1 120 9100 11000
2 180 8400 16000
3 840 13000 20000
4 410 11300 16000
5 460 12000 15000
6 560 11500 13000

C mnomomplo mnpuHIMna "Omwxkaimero cocema" s METpUKH EBKIMAa MOCTPOUTH
AeHaorpamMMmy. 3ajady pelIuTh B Pa3IMYHBIX OpwiokeHusx. [locrpouts Workflow-diagram
Orange

3ananue 2.

Ha npennpusarun cymectByioT 5 otaenoB. [IocKkoibKy B HHMX HMMEETCS pa3HOE YHCIIO
COTPYIHUKOB, Pa3Hbl€ BUJIbI JEATEIBHOCTH U JP. PEIICHO CTPYNIIUPOBATh OTAENbI. PemuTh 3agauy
IPYIIUPOBAHUS HEPAPXUUCCKUM U METOZIOM K-CpeHuX.

CrouMOCTb IPOU3BOJCTBEHHBIX CpennemecsuHblil 00beM
donmos, X1 pabor, X2
1 699 190
2 510 210
3 340 110
4 290 95
5 310 130

3amauy pemnts B R, JASP, Python

3ananue 3. PacueTHo-rpadguyeckoe 3aaHue.

Pemmth 3amady KiacTepHOro aHaiu3a Ui MpeuIosKeHHOro Habopa naHHbX. Mmeercs 30
HaOOpOB JaHHBIX, pasMmenieHHbIX B Moodle. Kaxplii crymgeHT permaer 3aqaqy KIacTEpHOTO
aHaIM3a Uil CBOCTO BapHaHTa UCXOIHBIX JNaHHBIX. [Ipu pemieHny 3aqaun KIaCTepHOrO aHaIn3a
CIeqyeT peIaTh 3aJauyd HEepapXHUuecKoro KIACTEPHOrO aHalmnM3a M KIACTEPHOTO aHalIn3a,
penieHHoro ¢ momomsio Merona K-cpeanux. B Moodle maxomurest mpumep penieHus 3aauul |
oopmiieHns otdyera. B nmpumMepe npuBeeHbI CKPUNITHI, TIO3BOJISIIONINE PEIINTh JaHHBIC 337a491 Ha
a3bIke R.
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Tect

1. HennporpamMmel.  IlocTaBUTh  COOTBETCTBHE MEXIY JACHApOrpaMMamMu U
HCIOJIb3YEMbIMHU METO/IaMu TUTSt HaOJFOICHUI, MPU3HAKU KOTOPBIX 3a/1aHbl
MOCIIEI0BATEIbHOCTAMU

x<-¢(2,3,4,5,6,7,8,3,5)
y<-¢(3,2,5,6,3,4,5,10,7).

Cluster Dendrogram
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Cluster Dendrogram
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Cluster Dendrogram
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(=T w w - ™~
(=] - =
2. Hepapxuueckuil kinacTepHbIi aHanus. 1Ipu penienun 3a1a4u KJIaCTEpPHOTO aHAJIM3a

Ui HAabopa AaHHBIX IMiS pa3IMYHBIMH METOJAMH IMOCTPOCHBI JICHAPOTPAMMBI C BBIJCICHHUEM
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KJIAaCTEpOB NPAMOYTOJIbHUKAMHU JUIsl 3aJJaHHOTO 4YHCia KJIacTepoB paBHOro Tpem. BriOepute
JYYIIANA U3 METOJIOB, €CJIU JCHIPOrPaMMBbl UMEIOT CIIEAYIOLIUH BU/L

AT

TG centod

BT g

- OJIMDKHET O cocena
- TaJIbHETO cocena
- HEHTPOUIHBIN
- CpEIHEH CBA3U
- B3BCILLICHHOMN CPEIHEHN CBA3U
3. Mertoapbl nepapxudeckoi kinactepuzanun. Kakoit U3 METoI0B KJIaCTEPHOIO aHAJIN3a
MIpY aHAIM3€ KaHIUJATOB HA BKJIFOUEHUS B KIIACTEP HA TEKYIIEM Iare UCIOJb3yeT Pe3yIbTaThl
OIIEHKH TUCTIEPCHi?
1. wmerox Bapna
2. MeroJ OmKaiIero cocena
3. MEeTOoJI MOJHOM CBSI3U
4. UEHTPOUIIHBIN METOJ
5. METO]l HEB3BEIICHHOTO MOMAPHOT0 CPETHETO
4. BuyrpukiactepHas aucnepeusi. Mcmonms3ys RStudio pemmuth 3amady  KiaacTepHOTO
aHanmu3a MetonoM K-cpemnux s HaOopa naHHBIX iriS. Tlpu pelieHuu 3aa4dM KCIOJb30BaTh
HayaJlbHOE 3HAYeHWE TeHepaTopa ciaydaHbiXx umcen 1234. 3amarh MakKCHUMalbHOE YHCIIO
uteparmii paBHoe 10. Yucno kmactepoB 3amath paBHbIM TpeM. llepen pemieHueMm 3a1adu
BBIMIOJIHUTh ~ CTAHAAPTU3AIMI0 3HAYCHWH MapaMeTpoB ¢ momolnsio  QyHkiuu  Scale.
Krnacrepuzaiuio BBIONHATE MO YETHIPEM MEpEMEHHBIM Ha0oOpa MaHHBIX (AJMHE W IIMpPUHE
YaleaucTuKa 1 jernectka). Uemy paBHO CyMMapHO€ 3Hau€HHE BHYTPUKIACTEPHON TUCIIEPCUU TS
BCEX TPEX KJIacTepoB?

5.Jlenaporpammbel. HaGop maHHBIX 3aJaH JByMs IIOCJIENOBATEIBHOCTSIMH 3HAYCHUU
MIPU3HAKOB.

x<-¢(2,3,4,5,6,7,8,3,5)
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y<-c(3,2,5,6,3,4,5,10,7).

YeMy paBHO 3HAYEHHE PACCTOSHUS MEXKAY YETBEPTHIM U JIEBSITHIM HAOIIOJCHUAMH, €CITH BCE
JTAHHBIMU OBUTM CTaHIAPTU3UPOBAHBI C TOMOIIBI0 QyHKIMU SCale, a Takke MpHU MOCTPOCHUH
JeHJIPOrpaMMbl UCTOJIb30BaTh METO/] MOJHOM CBsI3U (HanbHero cocena)? OTBET naTh ¢ TOYHOCTD
JI0 IBYX 3HAKOB IOCJIE 3aMsTON

6. lnarpamma cuinyatoB. [Tocie perenus 3aqaun KI1acTepHOTro aHaIn3a JUist Habopa JaHHBIX
iriS mosydeHa quarpaMma CHIIy3TOB, KOTOpast HMEET BHUI:

Silhouette plot of (x = clus.iris$cluster, dist = dist(scale(iris[1:4])))
n=150 3 clusters C;
Iyl aveig s

1: 50| 064

2. 471035

3: 531039

T T T T T 1
0.0 02 0.4 06 0.8 1.0
Silhouette width s;

Average silhouette width : 0.46
VYkakure HOMep KiacTepa, KauecTBO (pOpMUPOBAHHS KOTOPOTO HAMIIyYIlIee MPH €€ OLIEHKE
METOAO0M cuiTy3ToB? HOoMmep styuliero kiactepa ykas3arb YiCIOM

7. meron K-cpennux. Mcnonb3ys RStudio pemmts 3aga4y KiiacTepHOToO aHan3a MeTooM K-
cpenHux JUisi HaOopa maHHBIX iriS. Ilpy pelieHuH 3ajavd MCIOJIb30BaTh HAYabHOE 3HAYCHHE
reHeparopa ciuydyaitHeix yucen 1234. 3amaTh MakcuMainbHOE Ynciao utepanuii pasaoe 10. Hucno
KJIaCTEpPOB 3aJaTh paBHBIM TpeM. llepenm pelieHueM 3agadd BBITOJHHUTH CTaHAAPTU3AIHIO
3HAYCHUH MapameTpoB ¢ momolnsio GyHkuu Scale. Kiactepusaiuio BBINOIHSTH 1O YETHIPEM
MIEPEMEHHBIM Ha0Opa JIaHHBIX (JJIMHE W MIMPHUHE YalIeTMCTUKA U JIeTecTKa). YeMy paBHO YHCIIO
HAOIOICHNH, TONABIIUX BO BTOPOH Kiactep?

8. Metpuku paccrosHus. Yemy paBHO EBKINIOBO paccTOsHHE MEXIy OOBEKTaMHy,
XapaKTEpU3yEeMbIMH JBYMs ITPU3HAKAMH, €CIIM W3BECTHBI 3HAUYEHUS IPU3HAKOB

] 4

3 5

OTBeT AaTh C TOYHOCTBIO IO ABYX 3HAKOB MOCJIE 3aMsATON

9. IIpodwm knacrepoB. 3amaya KIAaCTEPHOrO aHaiW3a Uil HaOOpa JAaHHBIX IMiS pelieHa B
JASP. 3aaua permanach METOIOM JIBYXATAITHOTO KJIACTEPHOTO aHann3a. B pe3ynbrare ee peneHus
JUI 33J]aHHOTO YHMCIIa KJIACTEPOB PABHOTO TPEM IMOJydeHa Taluuia npouiel KiacTepos,
MUMEFOIIAs BHI:

HpoaHaJ'II/IBI/IpOBaB JaHHYIO Ta6J'II/II_[y, YKQXXUTE HOMECP KiIacTte€pa, KadC€CTBO KOTOPOro
LeHTpouabl

SEPALL SEPALW PETALL PETALW

CTaHa. CTaHa. CTaHa. CTaHa.
CpepgHee OTKNOHEHWA CpeaHee OTKNOHEHWA CpepgHee OTKNOHEHWA CpeaHee OTKNOHEHWA

1 5,0060 36249 34280 37906 1,4620 17366 2460 10539
2 6,1742 54177 28333 29940 4,8065 76298 1,6366 40908
3 7,4286 41519 33857 34847 6,2286 35456 2,2000 ,25820
OBk EAVHE HHBI 5,8433 82807 30573 43587 3,7580 1,76530 1,1893 76224

KnacTtep
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Hauxyzuiee. B oTBeTe HOMEp yKa3aTh YUCIOM

10. Paccrosnue ManxerreHa. Uemy paBHO paccTosHue MaHXeTTeHa MeXAy OOBeKTaMHu,
XapaKTEpU3yEeMbIMH JBYMs IIPU3HAKAMHU, €CJIM U3BECTHBI 3HAUEHUS IPU3HAKOB

] 4

3 5

OTBeT JaTb C TOYHOCTBIO A0 I CIbIX

11. Paccrossame MunkoBckoro. Mcmonp3ys HaOOp IaHHBIX WPHCHL, ¢ momorislo JASP
OIpeneNuTh paccrostHue Mexay nepemenHbsiMu SEPALL, SEPALW c¢ nomomipio MeTpuku
MuHKOBCKOro BToporo nopsaka. [Ipu pemenun 3aiaun BHIIOJHUTH CTaHIAPTU3ALUIO 3HAYCHUN
NEPEMEHHBIX C MOMOIIBI0 Z-OICHKU. 3ajady peHMTh C TOMOIIBI0 HEpapXUUecKOn
KJIacTepu3alluy, cnoib3ys Merol Bapna. Pesynbrarsl B3aTh U3 MaTpuisl 6auzoctu. OTBET AaTh
C TOYHOCTBIO JI0 JIBYX 3HAKOB IOCJIE 3aISATOM

TunoBble OLleHOYHBbIE MATEPHUAJIBI IO TeMe 4
Tunosble BONpockl AJs onpoca no teme 4

1. Maiite omnpeneneHue 3amaud  kiuaccupukanuu. Kakue MeToApl pelieHus 3aaadu
kiaccuduxaruu Bl 3Haete?

2. OcoOeHHOCTH pelIeHus 3aa4 KJIacCU(UKAIK ¢ 00yueHHEM.
3. JlepeBbs kinaccupUKAIUKA U UX CBOMCTBA.
4. TlpuBenute npuUMeEphl aITOPUTMOB JIEPEBHEB.
5. Kak omnpezensercs nmpaBuiao OCTAHOBKH ITOCTPOCHHUS iepeBa?
6. Anroputm CART? IIpuBenuTe mpuMep ero UCIOIb30BaHUS.
Tunosble 3aqanus no teme 4
3ananue 1. [loctpouTts 1epeBo pemieHni 10 TaHHBIM, IPUBEICHHBIM B TaOIHUIIE.
Pelitunr Bospact Yposens/loxona O06pazoBanue
0 35 3000 0
0 25 5000 1
0 31 7000 1
1 56 1000 0
1 62 1100 1
1 49 1500 0

3apanme 2. Pemuth 3amady Joructudeckoil perpeccuu. Ormnpenenutb KadyecTBO
NOCTPOCHHOM Mojenu Kiaccupukanuu. Pemute JaHHy 3amady JpYyrHM — METOJIaMu
kinaccudukanmu, peanmm3zoBanHbivu B Deductor Academic. CpaBHUTH pe3yibTaThl PELICHUS
3aJ1a4M KJIACCH(PUKAUK C TOMOIIBIO TAOIHIBI CONPSKEHHOCTH.

PeiiTunr O6paszosanue, Al Hoxoxn, A2 Bospacr, A3
HU3KHUI BEICIIIEE MaJIbIi 35
HU3KHAN cpeaHee 60IBIION 40
BBICOKHIT BEICIIIEE OOJIBIIION 30
BBICOKHIT BEICIIIEE OOJIBIIION 30
HHU3KHAN cpeaHee MAJTBIi 30
BBICOKHIT BEICIIIEE MaJIbIi 35
BBICOKHI BEICIIICE 00JIBIION 45
BBICOKHIT BEICIIIEE OOJIBIIION 35

3apanue 3. 3aganne 3. PacueTHo-rpaduyeckoe 3a1anmue.
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PemuTs 3amauy knaccudukanuu 1uisi peioKeHHOro Habopa nanHbix. Mmeercst 15 nHabopos
JaHHBIX, pa3MenieHHbIX B Moodle. Kaxplil cTyneHT periaer 3a1a4qy KIacCU(PUKAIUK [T CBOCTO
BapHaHTa WCXOMHBIX NaHHBIX. [Ipw pereHnu 3amaun Kiaccu(UKAUU CIEeAyeT peliath 3aaadu
KiIaccu(UKAIMM METOJaMU JIOTUCTUYECKON PErpecCHH, AEPEBHEB PEHICHHM, K-OmKaiimmx
coceneid, ciydaitHoro sieca. B Moodle naxoaurcs mpumep pemieHus 3amadd ¥ o(QOpMIICHUS
otyera. B nmpumepe npuBeseHbl CKPUMTHI, MO3BOJIAIONINE PEIIUTh TaHHBIC 33/1a4M Ha si3blke R, a
TaKke ¢ moMmolnkko mwiargopmsr Anaconda Navigator u npunoxxenust Orange.

Tecr
1. [epeBbs pemeHuil. B pesynbrare mocTpoeHHs OepeBa peIICHUHA MNPH pEIICHUH 3afadu
KJIaccu(UKalUy MPUCOB MOTyYeHa TaKas XapaKTePUCTHKA Y3JI0B:
library(tree)
iris.tree<-tree(iris[,5]~.,iris[,-5])
iris.tree
1) root 150 329.600 setosa ( 0.33333 0.33333 0.33333)
2) Petal.Length < 2.45 50 0.000 setosa ( 1.00000 0.00000 0.00000 ) *
3) Petal.Length > 2.45 100 138.600 versicolor (10.00000 0.50000 0.50000 )

6) Petal.Width < 1.75 54 33.320 versicolor ( 0.00000 0.90741 0.09259 )

12) Petal.Length < 4.95 48 9.721 versicolor ( 0.00000 0.97917 0.02083)

24) Sepal.Length <5.155 5.004 versicolor (0.00000 0.80000 0.20000 ) *
25) Sepal.Length > 5.15 43 0.000 versicolor ( 0.00000 1.00000 0.00000 ) *

13) Petal.Length >4.956 7.638 virginica ( 0.00000 0.33333 0.66667 ) *

7) Petal.Width > 1.75 46 9.635 virginica ( 0.00000 0.02174 0.97826 )

14) Petal.Length < 4.956 5.407 virginica ( 0.00000 0.16667 0.83333) *

15) Petal.Length > 4.95 40 0.000 virginica (0.00000 0.00000 1.00000 ) *
s mecToro y3ia noctaBbTe COOTBETCTBUE 3HAYEHUI MapaMETPOB y3Jia U UX HA3BaHUI
- 54
- 33.320
- 0.00000
-0.90741
- 0.09259
BapI/IaHTBI OTBCTOB,

- BeposTHOCTB TpeTbero kinacca B y3Iie;

- BepositTHOCTB TIEpBOrO Ki1acca B y3Jie;

- KonniecTBo 371EMEHTOB B Y3II€;

- BeposiTHOCTH BTOpPOTO Kj1acca B y3Ii€;

- Jlonst mpaBUIIbHO KJIaCCHU(HUITMPOBAHHBIX B y3IIC;
- Jlo7st HeBepHOU Ki1acCU(pHKALUU B y311€

2. Bribop wnaccudpukaropa. Vcrnonb3oBaHue pasiWYHBIX METOJOB KIACCU(PHKAIUH TTO3BOJISIET
MONYYHTH CIEAYIONIHE TaOIHUIIbI COMPSHKEHHOCTH.
Merton TMHEHHOrO AUCKPUMUHAHTHOTO aHAIN3a

69535] 442

4546 477

Meron Kk ommkaiimmix cocenei npu k=9

69939] 39
4973 50
Jloructuueckas perpeccust
69770 207
5005 18
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MCTOZ[ OIIOPHBIX BEKTOPOB

69882 103

4890 125

BrIOpaTh JydInmii METOL 110 ITOKa3aTe o Precission
- METO/] OITIOPHBIX BEKTOPOB

- MeToJ K-OmimKkaliimx coceneit

- TIOTUCTHYECKAsl perpeccust

- JIMHEHHBINA JUCKPUMHUHAHTHBIN aHAJIU3

3.Hcnonp30BaHue Pa3IMYHbIX METOIOB KIIACCU(PHKALIMY T03BOJIIET MOJYIHUTh CACIYFOIINE TaOIHIIbI
COMPSKECHHOCTH.
Meroa TUHERHOrO NMCKPUMHUHAHTHOIO aHAIIN3a

69535) 442

477

Meron k ommkaiimmix cocenei npu k=9

69939] 39
4973 50
Jloructuueckas perpeccust
69770 207
5005 18

MCTOZ[ OIOPHBIX BEKTOPOB

69882 103

4890 125

BriOpaTh ydmmmii MeTox o mokasaTesro accuracy
- METO]1 OIIOPHBIX BEKTOPOB

- MeTo 1 K-OmmKkaimux cocenei

- JIOTUCTUYECKAsl perpeccust

- JIMHENHBINA JUCKPUMHUHAHTHBIN aHAJIU3

- JlepeBbs pelieHuil.

4. Ilpu perieHny 33/1a9¥ KIacCu(pHUKAIMy Ha HA0OpEe TaHHBIX IM1S TOIYYEeHO JIePEBO PEIICHUI
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Dedidion Tree iris $ Species

virginica
31 33 35
100%

virginica
.00 49 51
69%

virginica
.00 .03 .97
33%

versicolor
00 92 08
35%

Rattle 2021-AuB-21 12:08:47 Viadimir
KaxkoBa BCPOATHOCTDH OIINOKHU npu KHaCCI/I(l)I/IKaL[I/II/I IIBCTKA, €CJIM, AJINHAa JICIICCTKAa OoIbIIIE 2, 6 cMm
u menbie 4,9 cm. OTBeT naTh ¢ TOYHOCTBIO J0 JBYX 3HAKOB IOCNE 3amsToi. B kauecTBe pasmenuTelis
HCIIOJIB30BATh 3alIATYIO
5. KagectBo knaccudukaTopa
Tabnumna compsbkeHHOCTH (MaTpulia MyTaHHIb, confusion matrix), momydeHHas TMpH TPOBEPKE

KavecTBa OMHAPHOTO KiTacCU(UKATOPA, HMEET BUJT

25

10

8

14

pe3yabpTaThl

TECTUPOBaHUA.

Uemy paBHO

3HaA4YCHUC

IIOKa3aTcCiIA

TOYHOCTH

CTpOKaMI/I MaTpulbl ABJIIOTCSA HWCTHUHHBIC 3HAUCHUA TCCTHPYCMBIX O6’I)GKTOB, a CTOJ'I6L[a -

kinaccuukaTopa

(precission)? OtTBeT maTh ¢ TOYHOCTHIO JI0 ABYX 3HAKOB IIOCITE 3aIIATOM

6. KauecTBo Kiaccudukaropa
Tabmuma conpsbKeHHOCTH (MaTpuiia myTaHuipsl, confusion matrix), momydeHnast mpu mpoBepKe

KadyecTBa OMHAPHOTO KiTacCU(UKATOPA, HMEET BUJT

25| 10

8 14

CTpokaMy MAaTpHIIBI SIBISIOTCS HCTHHHBIC 3HAYEHHS TECTHPYEMBbIX OOBEKTOB, a CTOJIONA -
pe3yIbTaThl TeCTUpOBaHus. YeMy paBHa TOUHOCTH Kiaaccupukaropa (recall)? Otser gath ¢ TOYHOCTBIO 1O

JIBYX 3HaKOB MOCJIE 3aMsTON

7. KauecTBo K1accuukaiuu
B pesynbrare perieHust 3a1a4n Kiaaccuukaiym ¢ moMorpo Orange MeTooM IepeBbeB peIlCHHU
MoJy4eHa MaTpHIa

= o X

i Confusion Matrix

Tree Show: |Number of instances =
Iris-setosa Iris-versicolor Iris-virginica b
Iris-setosa 10 o 0 10

Iris-versicolor 4 17

Actual

Iris-virginica o 3 15 18
I 10 20 15 45

Output
Fredictions [_] Probabilities
Apaly A

7BIB:
HaHHaﬂ MaTpula II0JIy4Y€Ha IIpU IIPOBEPKE KadcCTBa KJIaCCI/I(bI/IKaTOpa C IIOMOIIBIO TECTOBOU
BBI60pKI/I. OHpeI[eJ'H/ITB 3HaueHue nmokazarens AC. OTeer AaThb C TOYHOCTBIO 10 IBYX 3HAKOB I1OCJIC 3aIATON

Select Correct Select Misclassified Clear Selection

24



8. Tabmuua conpspkenHoctu (confusion matrix). Tabmua conpsyKeHHOCTH (MaTpHULa MyTaHHIIBL,
confusion matrix), mosry4eHHas mpu MpoBepKe KayecTBa OMHAPHOTO KacCH(HKaTOpa, HIMEET BUJL

25| 10

8 14

CrpokaMy MaTpHllbl SIBJISIOTCS HCTUHHbBIE 3HAYEHUs] TECTUPYEMBIX OOBEKTOB, a cToIOLa -
pe3yJIbTaThl TECTHPOBaHHs. YeMy paBHa TOUHOCTH Kiaccudukaropa (accuracy)? OTBeT AaTh C TOYHOCTBIO
710 IBYX 3HAKOB IOCTIE 3aMATon

Tunosble OLeHOYHBIE MaTepHAJIbI 110 TeMe 5
Tunosble BONPOCHI 151 ONPOCA IO TeMe O

3aganug mo reme 5
3aganme 1. Pemuth 3amady (akropHoro aHayimsa s HaOopa maHHbix ausland.sav. Jlanubie
MPEJICTABIAIOT CO0O0M pe3ysabTaThl aHKETHUPOBaHUS, NposeneHHOro Mucrutyrom Couuonoruu
YuuBepcurera MapOypr. Ha ocHoBe pa3paboTaHHONW aHKEThl Ha JBYX T'€CCEHCKHUX
METATYPrUUeCKUX MPEeANpUATUSAX ObUIO TNPOMU3BEACHO HCCIEIOBAaHUE OTHOUICHHS K
uHocTpaHam. OmpamurBaeMbIM TPEIJIOKWIM BBICKA3aTh CBOE OTHOIICHHE K CIEIYIOIINM
MATHAAIATH MTOJIO0KECHUSIM:
. Heo6xomuMo ymydniMTh HHTET PO HHOCTPAHIICB.
. HeoO0xoqumo MArde OTHOCUTECS K OEKEHIIaM.
. Henbru ['epMaHuu TOJDKHBI OBITH TOTPAYEHBI HA HYXKIBI CTPAHBI.
. l'epmanust — 310 HE cy)K0a COMAIIBHON TTOMOIIH JJIsI BCET0 MHPA.
. HeoOxomumo cTapaThest HATaXMBATh XOPOIIIUE OTHOILIEHHSI IPYT C IPYTOM.
. [IpaBa OexxeHI1IeB cieTyeT OrpaHUYUTb.
. HeM11p1 cTaHYT MEHBITMHCTBOM.
. [IpaBo GexeHIIeB HEOOXOMMO OXpaHATh BO Bcel EBpore.
. Bpaxxe6HOCTh K MHOCTpaHIIaM HAHOCHUT BpeJ SKOHOMUKE [ epMaHmy.

e 10. Crauana HEOOXOAMMO CO3/1aTh HOPMAJIbHBIC KUJITHUIIHBIC YCIOBUSI IS HEMIICB.

e 11. MsI BeZib TOKE IPAKTHYECKH BE3/IC SBISIEMCSI MHOCTPAHIIAMHU.

e 12. MynbTHKYIBTYpa O3HAYAECT MYJIbTUKPUMUHAI.

e 13. B nmoxke HET CBOOOTHBIX MECT.

e 14, lnocTpaHIIbI BOH.

o 15. MHTerpanust UHOCTPaHILIEB — 3TO YOHIICTBO HAIHH.

OIleHKH CTaBUJIMCh TIO0 CeMHOAIbHOM INKane: OT moyiHoro Hecoriacus (1) mo mosHOro
cornacusi (7). Pesymprarer ompoca s 90 dyenoBek xpausrcs B (aine ausland.sav B
nepeMeHHbIX al - al5. [Ipumep npuseaeH B camoyuutesne JASP.

OTtmeTnM, 4YTO JaHHBIE TPHUBEICHHI HAa HEMENKOM si3bike. [Ipy BBHIMOTHEHWH 3aTaHUS
clielyeT JaHHbIE MPECTaBUTh Ha PYCCKOM SI3BIKE.

.
O©CoOoO~NO U WDN P

Tecr

1. Dramnbl hakTOpHOTO aHAIHM3A

[TocTaBpTe COOTBETCTBHME MEXIy HOMEpPAaMH JTamoB (AaKTOPHOTO aHAIM3a M HX
COZIep)KaHHEM

1. Bri6op merona hakropHOrO aHanmMza

2. Br160op urcna koMmmnoHeHT (pakTopoB)

3. [locTpoeHne MaTpuil M ONpeAeiICHUE 3HAUYCHUNH KOMITOHEHT ((PakTopoB) IS
Ka)XI0ro HaOIIOqeHUS

4. Bpamenne koMnoHeHT ((hakTopoB
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http://www.datuapstrade.lv/spss/upload/ausland.sav

5. WNuTepnpeTalius moydeHHBIX KOMIOHEHT ((pakTopoB)
2. Koppensmmonnas matpuia
I[HarpaMMa KOpPEISIUUOHHON ManI/II_IH [Iupcona umeer BuI

eorre@tlon USJuqﬁeRajlngs {sing Pearspn i z

...........
0000000000
90000000000 ‘

04

00000000000 @

00000000000
-~ 90000000000
90000000000

00000000000 o
CONT

‘

1

Rattie 2021-A18-21 20:24°16 Viadimir

BriGepuTe npaBUIbHBIN OTBET

1. 3P PEeKTUBHOCTD (PAKTOPHOTO aHAJIM3a HEBBICOKA

2. CJIETyeT BBITOJHATH (haKTOpHBIA aHanmu3. OHAKO J0 3TOr0 HEOOXOIUMO BHIOpAThH
MOAMHOKCCTBO aHAJIIM3UPYCMbBIX IICPECMCHHBIX

3. [{enecoobpa3Ho pemuTh 3a71a9y (paKTOPHOTO aHATM3a

4. JIJist TpUHATHUSL PEHICHHUS O 11eJIeCO00Pa3HOCTH (PaKTOPHOTO aHAIHM3a HEOOXOIUMO
UCIIOJIb30BATh HETIAPaMETPUICCKUE KPUTCPUH KOPPEIISIIIUN

5. @dakTopHBId aHAMM3 HE IenecooOpazeH. HyxkHO mompoOoBaTh pemuTh 3amady

METOZOM IJTaBHBIX KOMIIOHEHT

3. Marpuna GpakTOpHBIX Harpy30K

Yro 03HaYAET 37I€MEHT MATPHIIBI (PAKTOPHBIX HATPY30K aij?
KOPPEISIUI0 MEXKY IEpeMEHHOM U (PaKTOPOM (KOMITOHEHTOM )
KOBapuaIlio MKy HaOII0ACHUIMU
CYMMAapHYIO IUCIIEPCUIO HAOIIOICHUH TSl KaXKIOM MTePEeMEHHBIX
JTUCTIEPCHIO HAOMIOACHUIN 1T KaKI0To pakTopa (KOMIIOHEHTA)
CTaHJApTU3UPOBAHHOE 3HAYCHUE MTEPEMEHHOM

4. Onenka kayecTBa (paKTOPHOTO aHATH3a

B pesynbrate pemieHus 3amaun (paKTOPHOTO aHAIH3a MONYyYeHBI TpAdUKH HArPy30K IS
Ka)X/10T0 THUIIA [[BETKA Ha6opa I[aHHBIX iris

Puarpamma € AnA useToB setosa

agrwNE

LLLLLL

Komnorent 2
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[AuarpamMma KOMMNOHeHTa BO BPaLLaeMOM NPOCTPaHCTBe versicolor
SEPALW
°
PETALW
.
PETALL
05 =

SEPALL
°

KomnoerT2

-10 05 00 05 10
KomnoHenT 1

s virginica

FETALW
° sepaLW
°

£
FETALL

KomnokewT 2

[X) 05 i

KomnoHeHt 1

-
Bri6epute npaBuiibHOE paH)XKUPOBAHKE KauecTBa pellieHus 3a/1aui (PaKTOPHOTO aHATTN3a JIs
Pa3HbBIX KJIACCOB LIBETOB

1. KauyeCTBO OIMHAKOBOE

2. 1 setosa, 2. versicolor, 3 — virginica
3. 1 setosa, 2. - virginica, 3. - versicolor
4. 3 setosa, 2. - virginica, 1. - versicolor
5 3 setosa, 1. - virginica, 2. - versicolor

5. Kpurepuit Kaitzepa
JnarpaMMa KaMEHHCTOW OCBHIIIA UMEET BU/T

AnarpaMma KaMeHUCTOH OChINK

®
\
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® -4 —
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AL
A
T T T T T
2 4 3] 8 10

Factor'Component Number

quy PAaBHO PEKOMEHAYEMOC YHCJIO I'NTABHBIX KOMIIOHCHT JJIA (baKTI/I‘ICCKI/IX JaHHBbIX, €CJIN
HCIIOJIB3YCTCA METO I'IaBHBIX KoMIoHEHT? OTBET JaThb YUCJIOM

6. Marpuna (pakTopHBIX HArpy30K

Wcxoaubiii Habop manubix comepxkut 20 Habmoaenuit u 11 nepemennnix (feature). IMocme
aHaM3a 3HAYCHWH KpPHUTEpUEeB (DaKTOPHOTO aHAIW3a MPUHATO PpEIICHHE O JABYX (hakTopax.
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JluarpamMma pe3ynbTaToB (JaKTOPHOTO aHAIN3a UMEET BU:

Factor Analysis

Bri6epuTe npaBuiIbHYIO pa3MEPHOCTb MaTPULIbI (PAKTOPHBIX HArPY30K, €CIU IMPEBOE YUCIIO
Mapbl YMCEN OTMPEACIISET YUCIO CTPOK, & BTOPOE - YHCIIO CTOJIOIIOB

7. MeTo/1 r/TaBHBIX KOMIIOHCHT
B pesynbrate peleHus 3amaud COKpAINEHUsS Pa3MEpHOCTH sl Habopa IriS Merojom

Rattle timestamp: 2021-01-21 12:37:54 Vladimir

KakoBa 507151 00BsICHEHHOM TUCTIEPCHH TTIEPEMEHHBIX TIEPBOM TJIABHON KOMITOHEHTOH? OTBET
JaTh C TOYHOCTBIO JI0 JIByX 3HAKOB IOcje 3amsiToil. B kauecTBe pasznenuTesns HCIOIb30BaTh
3aIIATYIO

8. Merto/ ri1aBHBIX KOMITOHEHT

Jnst perenus 3agauu (pakTOpHOro aHaM3a B R BBITIOIHEH CIeayIONMiA CKPUNIT

library(psych)

pc <- principal(USJudgeRatings[,-1], nfactors=6,rotate='none’). Ckonbko TJIaBHBIX
KOMITOHEHT JIOCTaTOYHO sl pelieHus 3a1aun (hakTopHoro aHanmmza? OTBET JaTh YUCIOM

9. MeTo/ TJIaBHBIX KOMIIOHEHT
[Ipu pemeHny 3amaunM OpAWHAIHM3AIMK TIOJydeHa auarpamma. Kakas momnst nucriepcuu
MEPEMEHHBIX OMKUCHIBACTCS C MMOMOIIBIO IBYX TJIABHBIX KOMIIOHEHT?
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OrBer AaTb C TOYHOCTBIO 10 ABYX 3HAKOB ITOCJIC 3aIsTON

10. CoOcTBEHHBIE 3HAYEHUS

[Tpu pemiennu 3a1a4un (PaKTOPHOTO aHATN3a METO/IOM TJIaBHBIX KOMITOHEHT B JASP monryuena
TabnuIa 0ObSICHEHHON COBOKYITHOW JUCIICPCHH.

OBLACHEeHHaA CcOBOKYNHAA AUCNepcuA

HauankHele cofcTBEHHEIE 3HAUEHKMA M3ENEUEHME CYMMEl KBE3APATOR HArpy30kK
CyMmapHblit CyMMapHBIRA
KoMOOHEHT Ecero % Aucnepcun % Bcero % gucnepcun %
1 2,911 72,770 72,770 2,911 72,770 72,770
2 821 23,031 95,801 921 23,031 95,801
3 147 3,684 99,485
4 021 A15 100,000

MeToA BEIAENEHWA HaKTOPOE: METOA MMAaBHBX KOMMAOHEHT.

Yemy paBHO COOCTBEHHOE 3HAYCHME JIJIsi MEPBOM TJIaBHOW KOMITOHEHTHI? OTBET naTh ¢
TOYHOCTBIO JI0 IBYX 3HAKOB IOCJIE 3aMsATON

Koroun:
1 2 3 4 5 6 7 8 9 10
1-1, 2-2, 2 1 3 4 (11,2) 0,92 1 0,96 2,91
3-3, 4-4,
5-5

TunoBbie OLEHOYHbIE MaTepHaJbl MO TEME 6

TumnoBble BONpoCHI AJ1s ONpoca no Teme 6

1. 3agem wucmonp3yrOTCs — accoumartuBHBbIe TpaBwiaa?  [IpuBenuTe  mpuMepsl  3amad
MCIOJIb30BaHMS ACCOLMATUBHBIX MPABUIL

2. JlaliTe ompeneneHWe acCOLMATHBHOIO MpaBWJIA. 3ayeM HCIOIB3YIOTCS 00OOIICHHBIE
npaswia? Yto Takoe Tpan3akius. [IpuBenure npuMepsl TpaH3aKIIHMA.
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Kakwue nokazarenu ucnosib3yroTcs sl TOCTPOEHUS TTpaBuiia?
AJITOPUTMBI TOCTPOCHHSI ACCOLUATUBHBIX TPABU. AJITOPUTM apriori.
Oomras xapakteprucruka makera Deductor (Loginom).
Hcnonb3oBanue makera Deductor (Loginom) s pemieHus 3aaa4 WHTEUICKTYaTbHOIO
aHaJM3a JaHHbIX.

TunoBkle 3a1aHUA 10 TeMe 6

3ananmue 1

[TocTpouTh acconuaTUBHBIC TPABUIIA 10 UMEEMBIM TpaH3aKIMsAM. PaccunTath

XapaKTEPUCTUKH [T KaKIOTO IPaBUIIa.

oUW

Tpan3akuuoHHas 6a3a JaHHBIX
TID IIpuoOpeTeHHbIE MOKYNKH
100 PEMEHb, )KEHCKast CyMKa, IOPTMOHE
200 JKCHCKasl CyMKa, KOCMETHYKa
300 JKCHCKast CyMKa, PEMCHb, KIIFOUHHUIA, TOPTMOHE
400 JIAMCKHUI 30HT, KIFOYHHUIA, KOCMETHYKA
500 PEMEHB, )KEHCKast CyMKa, IOPTMOHE, KIIFOUHHMIIA
600 KOCMETHYKA, TOPTMOHE
700 peMeHs, opTdens

KourpoJsbHasi pabora
[IpakTHdeckoe KOHTPOJBHOE 3aJaHWE BKIOYAaeT NATh 3amad. [11aGmoHBI KOHTPOIBHOMN
pabotel pasmemnieHbl B daitne Excel. K Tematrke 3amau OTHOCATCS: 3agada OYMCTKH JTaHHBIX,
Hepapxuueckas 3a7a4da KJIacTEpPHOTO aHalu3a, PEIICHHE 3a]aui KIaCTEPHOTO aHalln3a METOOB K-
CPEIHHX, TTOCTPOEHUE aCCOIMATUBHBIX MPaBUJII, IIOCTPOCHHUE JIepeBa PEIICHU, pelIeHne 3a1a4uu
METOJIOM TJIaBHBIX KOMITOHEHT. 3a1aun penratorcs B IBM JASP, R, Python,
[Ipumep 3amaun. [locTpouTh meHAporpamMmy, UCHOJIb3yd EBKINMIOBO pacCTOSHHE U METO
"nanpHero cocena". Ilepex mocTpoeHHMEM KIIACTEPOB BBINOJIHUTH CTAHIAPTU3ALMIO 3HAYECHUN

aTpuOyTOB
Howmep o6bekra x1 X2
1 3,00 10,00
2 4,00 11,00
3 6,00 10,00
4 10,00 9,00
5 11,00 9,00
6 10,00 7,00

Haiitn acconimaTuBHbBIC MMPABHUIIA, €CJIM MHOYKECTBA TPAH3AKIIMI UMEIOT BUT

TID IIpeameTHbIe HAOOPHI
TID1 3yOHas macrta KpeM ISl OpUThS aMITyHb
TID2 MBLIO JIe30I0PAHT aMITyHb
JIOCHEH MOCIIe
TID3 LIAMITyHb JI€30/I0PAHT OpHThsI LIAMITyHb
JIOChCH
nocie
TID4 KpeM Juisi OpuThbs IIAMITyHb JI€30/I0PAHT OpuThs
TID5 JIOCHEH TOCTIE OPUTHS MBLIO 3yOHas macra
JIOCHEH MOCIIe
TID6 JIe3010paHT MBLIO OpHUThS JI€300PAHT
TID7 JIe3010paHT IaMIyHb
TID8 3yOHas macrta JIe307I0PAHT KpeM JJIs1 OpUThS
JIOCHEH MOCJIe
TID9 JIC30I0PAHT MBLJIO OpuUThHs
TID10 JIOCHEH TOCTIC OPUTHS aMIyHb

5. OueHo4YHbIe MaTEePHAJIbI IPOMEKYTOYHOM aTTeCTALMH N0 TUCHHUILINHE

5.1 DKk3aMeH NPOBOANTCS ¢ NPUMEHEHHEM CJIeYIOIMX MeTOA0B (CPeICTB):
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DK3aMeH TMPOBOJUTCS B KOMITHBIOTEPHOM Kilacce B yCcTHOM ¢dopme. Bo Bpemsi sk3ameHa
IIPOBEPSIETCS YPOBEHb 3HAHUM IO «AHAJIN3Y TaHHBIX», a TAKXKE YPOBEHb YMEHHH peliaTh yueOHbIe
3aJa4u aHaJIu3a JJaHHBIX C MCIIOJIb30BAHUEM NPOTPAMMHBIX MpUiIokeHui. K 3Kk3aMeHy cTyeHTbI
JOJDKHBI PELIUTh 33/1aHUsl 10 BCEM TeMaM y4eOHOW TUCLUIUIMHBL Pe3ynbTarsl pemeHus 3amay
MOTYT OBITh HCIIOJIB30BAHBI MPU PEIICHUH MPAKTHUECKOH 3aJaull B COOTBETCTBHM C MMEEMBIM
nepeyHeM 3anad. [Ipumep 3amau mpuBeneH B nporpamme. I[Ipy oTBeTe Ha BONPOCHI CTYAEHT
MIOKa3blBa€T YMEHHUE peIlaTh NPAKTUYECKUE 3aJaud C MCIIOJIBb30BAHUEM HHTEIPUPOBAHHBIX
cpencts paspabotku IDE Rstudio, Anaconda navigator (Jupyter Notebook )

[MpomexxyTouHast —arrecranuss MoOXeT THpoBomutbess yctHo B JOT/mucemenno /
TeCTUpOBaHue. i1 yCIEIHOrO0 OCBOECHMs Kypca y4aleMyCs PEKOMEHAYETCS O3HAKOMHUTBCS C
JUTEPaTypoOil, pa3MEILIEHHO! B pa3zene 6, U MaTepuanaMmi, Bbl1oxkeHHbIMH B JIOT.

5.2.IlepeyeHb KOMNETEHIMIA ¢ YKa3aHHeM 3TanoB UX (GOpMUPOBaHUs B Npolecce OCBOCHU
o0pa3oBaTe/ibHOI MPOrpaMMBbl.

Tabmuma 4.2
Kon HaumenoBanune Kon HanmeHnoBanne  KOMITOHEHTA
KOMIIETEHI] | KOMIIECTCHIIMHU KomMmIioHeHTa | KOMIETEHIIMHU
3071 KOMIICTCHIUU
YK OC-9 Crocoben ncrons3oBatk | YK OC-9.3 Crocoben MIPUBOIUTH
OCHOBBI SKOHOMHMYECKUX 3HAHUN SKOHOMHYECKOE O0OCHOBAaHHE
JUIS  TIPUHATHAS  SKOHOMHYECKH MPUHUMAEMBIX  PEIICHUH B
O00OCHOBAaHHBIX  pEIICHUH B pa3IMyYHBIX cdepax
Pa3IMYHBIX chepax JIEeITECILHOCTU
JIEATEIIbHOCTH

IToka3aren M KpUTepHH OLEHHWBAHMSA KOMIIETEHIMII HAa Pa3jJHYHBIX 3TANax HX
(popmupoBanus

Tabmuna 4.3
Koa xommnonenra Iloka3aresns onennBanus | Kpurepuii oueHuBaHUSs
KOMIIETCHI U
YK OC-9.3 [TpuBoauT 1. [IpencraBienpl pe3ynbTaThl BBITOJIHECHUS
HKOHOMHUYECKOE y4eOHBIX KEHCOB MO PEIICHUIO 3a7ay aHAIUTUKU
000CHOBaHHE JTaHHBIX.
IPUHAMACMBIX 2. [TpuBeneHs! CKPHIITHI, pe3ynbTaThl
pellennil B pasnuunpix | PEUICHAA 33724 Pa3BEIbIBATENLHOIO  aHAIN3A,
chepax nesrenpmocty | MHTCIIEKTYNbHOTO  aHAMW33, — MHOTOMEDHOH

CTaTUCTUKUA C WCIIOJIB30BAHUEM CTAaTHCTHYECKHX
MIAKETOB, S3BIKOB CTATHCTHYECKOW 00paboTku (R,
Python).

3. [IpaBuiIBbHO BBIOJHEHUS WHTEPIPETALINS
PC3YJIBTATOB MOACIINPOBAHMS, UX BaJIUAAIIAA

4, C,Z[eﬂaHI:I MMpaBUJIbHBIC OTBCTHI Ha IMOCTABJICHHBLIC
BOIIPOCHI NI TCCTLL

Tunosble oLeHOYHbIE MaTepPUAJIbl IPOMEKYTOYHOI aTTecTALUM.

Tumnosbie BONPOChl, BLIHOCUMBbIE HA IK3AMEH:
1. Jlate XapakTepuCTUKY CUCTEM MOIEP>KKU MPUHATHUS PEIICHUH, XpaHUIUI TaHHBIX.
2. Cdopmymuposars cBoiictBa OLAP u OLTP-cuctem, HallTH X OTIUYHS.
3. MHare onpenenenue rexnonorun KDD. OxapakrepusoBath 3Tans! anaausa ganaeix KDD.
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10.

11.

12.

13.
14.

15.

16.

17.
18.

19.

20.
21.

22.
23.
24.

25.
26.

217.

28.
29.

30.

OOBACHUTH  COAEPIKAHUE OCHOBHBIX  JJIEMEHTOB  MaTeMaTHYECKOW  CTAaTHUCTHKH,
UCMOJIb3YyEeMBIX JUIsI aHANIM3a JaHHBIX. JlaTh XapakTepUCTHKY ONEpaluil arperupoBaHUs
JAHHBIX.

OxapakTepu3oBaTh CoOJepkaHue HavalbHbIX 3TanoB KDD, mpemoOpaboTku, o4HMCTKa U
TpaHchOpMaLUH TaHHBIX.

Cnenatb 0030p OCHOBHOTO COJAEP)KaHUSI pa3BEIbIBATENIbHOTO aHAIW3a, COJEp>KaHUS
Mozenu ThioKH. YKa3aTh OCHOBHBIC 33/1a41 Pa3BEAbIBATEIILHOTO aHAJIH3a.

Jlath onpezneneHue MOHATHS aHOMAIUU. BBIMOTHUTE XapaKTEPUCTHUKY METOJOB OOpPHOBI €
aHoMmanusaMHu. JlaTh XapakTepUCTHKY SIIMYHBIX Auarpamm. [IpuBecTu mpuMepsi.

Jate ompezneneHre IMOBTOPHOW BBIOOPKH. YKa3aTh METOJbI TOBTOPHOW BBIOOPKH H
OpraHU3alMy UX HCIIOIb30BAHUS.

Ha3Bath ocHOBHBIE Tpaduueckue cpeicTBa aHaIM3a. XapaKTepU30BaTh OpPraHU3AINIO
MOCTPOCHHS TUCTOTPAaMM M BEPOSITHOCTHBIX I'PaMKOB, a TAK)KE UX HCIOJIB30BAHUS IPH
pa3BebIBaTeIbHOM aHaJK3e.

Onucatb OpraHu3aIyio MPOBEPKH TMIIOTE3 O 3aKOHAX pacrnpeneneHus. [Ipusectu mpumepsl
MPOBEPKH TUTIOTE3 B R.

Onucarh OpraHu3alMio MPOBEPKU TUIIOTE3 C Hcmojib3oBaHueM T-kpurepus. IlpuBectu
pUMEpBI IPOBEPKH rumnores B R.

Onpenenuts TUCTOTPaMMy pacripellelieHHs] U Auarpamma <GIImK ¢ ycammy». Onmcarh ux
UCIOJIb30BaHKE MIPU MTPOBEPKE TMIIOTE3bI O 3aKOHE PACIPEICIICHUSI.

OxapakTepn3oBaTh 36K R. BBITOIHUTE 0030p €r0 OCHOBHBIX BO3MOXKHOCTEH.
Oxapakrtepu3oBath rpaduueckyio cpexy RStudio. TlpuBectn mnpuMepsl pemICHHS
NPOCTEHIINX 3324 C TOMOIIBIO TAHHOH I'pauuecKon cpeabl

Hatp obmryto xapaktepuctuka JASP. [IpuBectu nmpuMepsl pelieHus 3aa4d ONnrucaTeIbHO
CTaTUCTHKH.

OnpenenuTs 3aAady KiIacTepHoro ananusa. Jlath oOIIyI0 XapaKTepUCTUKY METOJOB
KJIACTEPHOTO aHaJIM3a.

[IpuBecTu npuMepsl METPHK KJIACTEPHOTO aHANIN3A.

JlaTb xapakTepUCTUKY METOJIOB OMpEeNeNeHUs ONM30CTH Mexay kiactepamu. [IpuBectu
IpUMEPHI PELICHNUs 3a/1a4 ONpeieNIeHUs OTU30CTH.

OOBsCHUTL  coIep)KaHME  HMepapXWueckod  kimacrepusamuu.  OxapakTepu30BaTh
arJIOMEpaTUBHBIN U TUBU3UMHBIA MeToabl. [IpuBectu npumepsl B R.

XapakTepu3oBaTbh MeTO]1 K-cpeanux. [IpuBectn npumeps! pemenus 3a1ad B JASP u B R.
JlaTh XapakTepuCcTHKY MeTo/Ia K-CpeJHNX, METO/IOB OIPE/IS/ICHNs YHCIIa KJIACTEPOB, METO A
JIOKTS.

Omnpenenuts CTPYKTYPY aCCOLMATUBHBIX MPABUIL, IIOHITHS aHTUMOHOTOHHOCTH.
Onpenenuts METPUKU MTOCTPOCHHUS aCCOLMATUBHBIX MPABUII.

XapakTepu30BaTh aJTOPUTM TOCTPOCHUS ACCOIMATUBHBIX MpaBwil a’Priori, ykasath Ha
napaMeTpbl, UCMOIb3yEeMbIe MTPH MOCTPOSHUH MPaBUIL

Jlate onpenenenue aepeBbeB penieHuii. Jlath o011y XapakTeprCTHKA IEPEBHEB PELICHUH.
Cnenatb 0030p aIrOPUTMOB MOCTPOCHUS IEPEBLEB PEIICHU. XapaKTEepU30BaTh AJITOPUTM
CARD, C4.5.

Xapakrtepu3oBarh 3amaun kimaccudukanuu. Jlare ompenenenune ROC-kpuoit. Onucarthb
OpraHu3alMio OLEHKM KaudecTBa kiaccuukanuun c¢ mnomouipio AUC. OOBSICHUTH
OpraHm3aiio pemieHus 3agadn  kiaccudukamuu B Deductor. IlpuBectu mnpumep
noctpoernst ROC-kpuBoii.

[TpuBecTu XxapakTepUCTUKY ITOCTPOCHHUS IepEeBbEB pelieHus B R.

XapakrepuzoBarb Merox random forest. [lathb XapakTepHCTHKY, MPHUBECTH INPHMEPHI
pelieHus 3a1a4 KiaccuuKaluy ¢ MOMOIIbI0 METO/Ia CIIy4aifHOTO Jieca.

Oxapakrepu3oBath Tabuuily conpsokerHoctd (conclusion). Ommcath  OpraHu3aIuio
MOCTPOEHHUS TaOJHIl COMPSDKEHHOCTH B R. YTOWHMTH comepkaHue OmMOOK MEpBOTO U
BTOPOTO POAA.
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31. latp ompexaeneHue JOTUCTUYECKOM perpeccuu. [IpuBecTw mpuUMeEpbl perieHus 3amad
OuHapHOW KJIaCCU(PUKAIUK DPA3IUYHBIMU MeToAaMu. OnpenenuTs MOHATHE aHcamOs
METOJIOB.

32. latb onpeneneHue HelpoHHoU ceTu. KiaccudunmpoBars HEHPOHHBIE CETH.

33. XapakTepu30BaTh AKTUBU3AIMOHHBIC (DYHKIIMN HEWPOHA.

34. IlpuBectn TIpUMEpPHI APXUTEKTypa HEUPOHHOW ceTH. [locTpouTh HEHPOHHBIE CETH B
Deductor.

35. JlaTh XapaKTEepUCTUKY OCHOB CHHTAKCHCA SI3bIKa R, CTPYKTYpPBI TaHHBIX S3bIKA.

36. XapakTepu30BaTh CPECTBA UMIIOPTA M SKCIIOPTa TaHHBIX. [IpuBecTr npumepsl.

37. Knaccudpunuporats rpaduky B R. [IpuBectu nmpumepsi.

38. XapaxTepHu3oBaTh CpeCTBa aHaIN3 BBIOOPKH B R. [IpuBecTu nmpumepsl.

39. [IponeMOHCTpUpPOBaTh OPTaHU3AIMIO MPOBEPKU CTaTUCTUYECKUX rumnore3 B R, B JASP.
Onucarb cojiepskaHle M OpTaHU3AIMIO UCTIONb30BaHus KpuTepusi CThIOJICHTA U KPUTEPHS
Manna-YuTHH.

40. IIpogeMOHCTPUPOBATh PELICHHE 3a/au KoppesinuoHHoro aHanm3a B R. Cnenatb 0630p
CPEICTB KOPPEISLIMOHHOTO aHATTN3a.

41. XapakrepuzoBatb koppemsiuuu ITupcona, Cnupmena, Kennamaia, 4acTHOM KOppensiuu.
[Tokazatb mpuUMephl KX UCIIOIB30BAHUSI.

42. JlaTb XapaKTEpPUCTHKY 3a/1aui (PAKTOPHOT'O aHAIIN3A

43. ChopMynupoBaTh 3Tallbl pelieHus 3a1ad (PaKTOPHOTO aHAIH3A.

44. ]Jlatb 00I1YI0 XapaKTEePUCTUKY aCCOIIMATUBHBIX MTPABUI

45, Jlatp 00IIyI0 XapaKTEPUCTUKY alropuT™a a’priori

46. XapakTepu30BaTh pEKOMEHIATEIbHbIC CHCTEMBI.

TunoBble KOHTPOJIbHBbIE 32JAHUS HA IK3aAMEH:

3apgauya 1. IlpoBepuTh rumoredy 0 3HAYMMOM OTJIMYMM CpEelHEro Oajga 3a SK3aMEHbI B
JECATOM U OJUHHAIIATOM KJIaccax, UCNoJib3ys kputepui CTbioJieHTa U KpuTepuii ManHa-Y UTHH.
[TocTpouTh qUarpaMMBbl «SIIHK C YCaMI» IS IIKOJFHUKOB, UMEIONUX pa3Hble x000u. [TlocTpouTh
TUarpaMMy «JIepeBO-ITHCThs». JlaHHbie HaxonaTcs B ¢aiine Tectoilllkomna.txt. 3agauy pemmts B R
u B JASP.

[Toctpouts 3amauy kinaccupukauyu Xxo00U B 3aBUCUMOCTH OT Pe3yIbTaTOB TECTUPOBAHUS.
3anauy KIacCU(PUKALUU PEIIUTh C TIOMOIIBIO IEPEBhEB pelieHui B R.

3agaua 2. Co3marh CIIy4ailHYIO TOCIENOBaTeNbHOCTh pasMepoMm B 500 wabmomeHwit ¢
WCIIONB30BAaHUEM TEHEpaTopa PaBHOMEPHO pacIpeleNeHHbIXx uyucen B jauanazoHe ot 0 go 10.
[IpoBepHUTH CTaTUCTUYECKYIO TUIIOTE3Y O YUCIIOBBIX 3HAUEHUSIX [TapaMETPOB:

1H,:a=05H,:a#0,5.

2 H,;a=5H,:a>5.

[Toctpouts ructorpamMmmy pacnpenenenuss B R. Iloctpouts rucrorpaMmy 4acToT U
TUCTOrPaMMy OTHOCUTEIBHBIX YacToT. [Ipy mocTpoeHuu rucTorpaMMbl OLEHUTh U 337aTh YUCIIO
MHTEPBAJIOB. YKa3aTh Ha3BaHHE Ocell M Ha3BaHUE FMCTOIPAMMBbI, a TAK)KE 3AJIMBKY CHHErO L[BETa.
Ha auarpaMmMmy noMecTuTh KpUBYIO SI€PHOM MJIOTHOCTH, @ TAK¥KE allpPOKCUMAIIIO0 PABHOMEPHBIM
3aKOHOM pacmpenenenus. [Ipu noctpoeHnn KpUBOH PeryIupoBaTh €€ IIIaJKOCTh.

- OLIEHUTh CTATUCTUYECKUE XaPAKTEPUCTUKH.

- [Ipu mpoBepKe TUIIOTE3BI: UCIIOJIB30BATh OJTHOBBIOOPOUHBIN T-KpuTepHii. 3a1aTh YPOBEHb
snaunmoctu 0,05. Mcrnonk30BaTh OJHOCTOPOHHIOKO U JBYXCTOPOHHIOK) MPOBEPKU THITOTE3BI.

- [IpoBepuTh ruUmoTre’y O pPaBHOMEPHOM 3aKOHE pPACIpENEieHUs C MOMOIIBI0 KPUTEPHUS
Konmoroposa-CmupHoBa.

B R ucnons3oBath GyHkImio t.test

3apaua 3. B ¢aitne 'ocCnyx0Oa.tXt mpuBeneHbl NaHHBIE MO CTaXy paOOTHI, CTaxy B
JOJKHOCTH M BO3PACTY B FOCYIapCTBEHHOM CITyKOe.

—IlocTpouTh rUCTOrpaMMBbl PacpeeICHHs] CTyYalHbIX BEJIMYUH.
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—O1eHUTh BEIOOPOYHBIE XaPaKTEPUCTUKH.

—IIpoBepuTh cTaTuCTUUECKUE TUIIOTE3BI O 3HAYMMOM OTJIMUYUM CTaka B JIOJDKHOCTH, CTaXKa
paloThl Ha Toc. cay:k0e M BO3pacTa JUlsl MY)KUMH M JKEHILUH C HCIOJIb30BaHUEM t-KpuTepus u
Kkpurepust ManHa-YUTHH.

—IlocTponTs AuarpamMMsl pa3maxa JJis CIlydalHbBIX BEJIMYMH: BO3PACT, CTaX CIYXKOBI.

3amauy pemuts B JASP.

3amaya 4. TakcOMOTOPHYI0 KOMIIQHHMIO HHTEpPECYeT 3aBUCHUMOCTb MEXKIY CpPEAHUM
npoOeroM aBTOMAIIMHBI B pacueTe Ha 1 51 TomnmBa M BO3pAacTOM MamuHbL. Bbutn B3siThI 12
aBTOMallMH ofHOM Mapku. [lockonmbky BoauTENnsIMM OBUIM  MYKUYMHBI M KEHILIUHBI,
IPEIOIarajJoch, 4YTo Kakas-TO YacThb M3MEHUMBOCTH Mpobera ompeaesnsercss pa3HOW TEeXHHKOM
BOXKJICHUS y MY)KUMH U KEHIIMH. 3HAYeHUs CpelHero npodera ObUIM pacCUUTaHbl Ha OCHOBE
CBEJICHUI O pacxojie TOPIOYero Imnocie MpoxoxaeHus mammHoil paccrosaus 100 kM. JlaHHbIE
MIPUBEJICHBI B TA0JIHIIE.

[Ton (My>xuuHbl, keHIMHB) | Bo3pact Mammnsl, g€t Pacxon roproyero, K.
MYXUYHHA 3 8,92
JKEHIIMHA 4 8,8
JKEHIMHA 3 9,48
MY)KUYHHA 2 9,68
JKEHIIIMHA 1 10,2
MY)KUYHHA 5 8,44
MY>KIHHA 4 8,24
MY’)KUYHHA 1 9,6
JKEHIIIMHA 1 10,4
MY>KYHHA 2 9,24
JKEHIIHA 2 9,92
MY>KUYHHA 3 8,08

- OnpenenuTh, 3HAYMMBI JIM Pa3IH4YUsl MEXIy NpoOeroM Ijsi BOAWUTENCH-MYXUYHUH U
BOJWTENICH IKEHILWH, HCIONb3ys T-TecT MAJis HE3aBUCHUMBIX TIpynn (ABYXCTOPOHHUN U
OJTHOCTOPOHHMM). [[yIsl MpOBEpPKM THUIOTE3bl MPOBEPUTH TMIIOTE3Y O IOCTOSHCTBE IUCIEPCUH.
CpaBHUTH pe3ysbTaThl MMPOBEPKU TMIOTE3bl C PE3yIbTaTaMU MPOBEPKU MO Kputepuro MaHHa-
Yurau. [Toctpouts quarpaMmsel pa3maxa.

- [TocTpouTs AMYHBIE TUArpaMMBbl JUIsl BOAUTENIECH MYKYMH U BOJUTEICH-KEHIIVH.

- Pemmmts 3a1a4y nmocTpoeHus onucarenbHoN craTucTuku B JASP.

Jns mpoBepkM TUTNOTE3bI MO KpuTepuio MaHHa-YuTHH B R wHcronb3oBath (PyHKIIMIO
wilcox.test(y ~ x, data)

3agaua 5. Co3math 1OBe CiydaliHbIE TOCIEIOBATEIBHOCTH JBYX CIIYYalHBIX BEIWYMHAX,
pasmepom B 200 wHaOmroneHWidd, TOIYYEHHBIX C MOMOIIBIO TEHEPATOPOB  HOPMAIBHO
pacIpeneneHHbIX CIy4alHbIX YUCEIl, UMEIOIINX OJIMHAKOBOE MATEMAaTUYECKOE 0KUAAHNE, PABHOE
5 ¥ CKO, COOTBETCTBEHHO 1 1 2.

- [IpoBepuTh ruUmoTe3y 0 paBEeHCTBE MAaTEMAaTHMYECKUX OXUIAAHWA W JHUCIIEPCUM JTaHHBIX
BEJIMYMH.

- Ismenutp reHeparop, A00aBUB B MEPBBIA T'€HEPATOpP CMEILEHUE MaTeMaTHUYecKOro
OXuJaHusg. BHOBb IpOBEPUTH CTaTUCTUYECKYIO THIIOTE3Y.

- [IpoBepuTh TUIIOTE3BI O HOPMAIBHOM 3aKOHE PACIIPEACICHUS.

- Haiitu cymmy nsiTi cimy4aifHBIX BEJTUYHH, pABHOMEPHO pacrpeeleHHbIX Ha nHTepBae 0,
2. [IpoBepHTh rUIOTE3y O HOPMAIBHOM 3aKOHE pacpeiesieHUs] CYMMBI.

3agady peluTh C MIOMOLIbI CTaTUCTHUECKUX KpuTepueB B R. ITocTponuTs BEpOATHOCTHBIE
Y KBaHTWJIb-KBAaHTWIb IPpaUKH.

3amauva 6. Pemnth 3agauy kiactepHoro ananusa juist (aiiina CemeitHoe nonoxxenue.txt. mpu
PEILIECHNH 3a1a41 KJIACTEPHOrO aHAJIN3A:
- OIIPEACIIUTD CKIIOHHOCTb K KJIACTEPU3ALUY;
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- OMIPEJCTNUTH JIYUIIYI0 METPUKY HEPAPXHUCCKOM KITACTePH3AIIUHT;
- BBIMTOJHUTH HEPAPXUIECKYIO KIIACTEPU3AIIHIO;

- OTIPE/ICIIUTL COCTAB U IICHTPOU/IbI KIIACTEPOB;

- Pemute 3amauy kiacrepusaimu MetonoM K-cpeanux;

- BBITIOTHUTE MHTEPIPETALIUIO TIOTYUECHHBIX KJIaCTEPOB;

- BusyanusupoBath MONy4eHHYIO KIIaCTEPU3AIINIO;

- 3agauy permuth B RStudio u B JASP.

Bamaua 7. B nHabope Animals oubGmuoreku cluster umerorcs nanapie 0 20 KUBOTHBIX.
3amanpl 6 OWHApHBIX MPU3HAKOB: TEIJIOKPOBHBIC/HETEIUIOKPOBHBIC, JICTAIOT/HE JIETAIOT,
MMO3BOHOYHBI/0ECIIO3BOHOYHBIN; HAXOSAIIUXCS TIOJ] YIPO30H BHIMHPAHUS; JKUBYIIUX B TPYIIAX.
Pemnts 3a1auy kiacrepHoro ananuza HaomoaeHuit B JASP u B R. Mcnonb30BaTh nepapXxmdecKkyro
KJIACTEPU3AIIUIO M KJIACTEPU3AIIUI0 METOZOM K-CpeTHHUX.

3agauya 8. Pemmth 3a1auy KjIacTepHOro aHaau3a Juisi Habopa manHbix USArrests.txt

3agauya 9. Pemmth 3amauy kiaccudukamuu i HaOopa JaHHBIX 3aeMIIuK. PaznenuTh
BBEIOOPKY Ha OOy4arollyl0 U TecTOBYI0. lIpoBepHTh KayecTBO pEIICHHS 3aJaddl C IMOMOIIBIO
TaONHIBl COMPSDKEHHOCTH. 3amauy pemuth B R u B Orange. Ilpu pemenun 3amaun B Orange
BBIOpATh JYUIIUH KiIacCU(pHUKATOP.

3amaua 10. Pemmte 3amauy kimaccu(uUKay ¢ TOMOIIBIO JIEPEBbEB pelIeHUH s daiina
Hpuc B R, Orange, jupyter. Ouenutp kauectBo Kiaccuduranuu. C 3TOH I€IbI0 BCIO BHIOOPKY
pas3enuTh Ha JiBe: 00y4aroulyto ¥ KOHTPOIUPYIOIIYIO, HAPUMEp, C TOMOIIBIO CKPUINTA
*# OOyuaromast BIOOpKa
e train <- iris[c(1:25, 51:75, 101:125), 1:4]
*# TecroBas BbIOOpKa
* test <- iris[c(1:25, 51:75, 101:125)+25, 1:4]
*# Kop ximacca jyist o0y4aromeii BRIOOPKH
cl <-iris[c(1:25, 51:75, 101:125), 5].

3amauya 11. Pemmuts 3amauy kiaccubukammu ans Qaiina [Ipoaykr.ixt. 3agauy pemuTh
pasnuyHbIMH  criocoOamu. BpiOpate nydmumii  kimaccudukKaTop € MOMOINBIO  TaOJIMIIBI
conpspkeHHOCTH. [IpoBepky KauecTBa KilacCHM(DMKAIIMKM BBIMOJHUTH Ha OOydYaromield BBIOOpKeE.
3anauy pemuth B R u B Orange.

Bamaua 12. Pemmth 3amauy ananmsa ganabix (Kwan K.C. et al., 1976) mo ckopoctu
BBIBEJICHUS W3 OpraHu3Ma 4YeJoBeKa WHIOMETalliHa — OJHOr0 U3 Hamboyee aKTUBHBIX
MIPOTHBOBOCIIAUTEIBHBIX MpenaparoB. Jlanubie HaxoaaTcst B Habope maHHbx Indometh.

- [TocTpouTh nuarpamMmy 3aBUCUMOCTH KOHIIGHTpAI[MM B OpraHu3Me OT BPEMEHU
BBIBOJIA.

- [TocTpouTh AMMYHYIO TUArpaMMy ISl KaXJI0TO UCIBITYEMOTO;

- Be11BUTE aHOMAJIBHBIE HAOTIOACHNS,

- Haiitu cpennue 3HaYCHUS I KOKIOW TPYIIIBI C TTOMOIIBIO0 (DYHKITHH

- [TocTpouTh rUCTOrpaMMBbl pacpeIeICHUS.

- [TocTpouTh AlIMYHBIE AUArPAMMBI 17151 KaXKI0TO

- HaiiTi ormucaTenbHBIC CTAaTUCTHKU.

- [IpoBepuTh rUMOTE3BI O 3aKOHAX PACIPEICICHHUS.

3amaua 13. B nabGope mannbix InsectSprays, xpassarcs pe3yabTaThl SKCIEPHUMEHTA IO
n3y4eHHI0 AP (PEKTUBHOCTH IECTH BUIOB HHCEKTUIIMIHBIX CPEICTB.

-[TocTpouTs SIMUKK C ycaMu A7 KaKAO0TO CIpes.

-[TocTpouTs OnMCaTeNbHYIO CTATHCTHKY.
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-[IpoBepuTh THIOTE3y O 3HAYUMOCTH OTIMYHKA MEXIY pPe3yJIbTaTaMH HCIOJIb30BaHUS
uncrenuaos A, C; A, F; E, D ¢ momotpto SmuyHOM TuarpaMmel.

3agaua 14. Pemmth 3amaqy NMPOBEPKH CTATUCTUYECKOW THUIIOTE3bI O CYTOYHOM Pacxoje
OHCPIYUHU Yy XYIAOLIABLIX KCHIIUH KU KCHIIWH C I/136BITO‘-IHBIM BE€COM, €CJIM NAaHHBIC HAXOIAATCA B
Habope energy oubmmoreku ISWR. [Ipu nmpoBepke rumore3sl UCIOIB30BaTh t-TecT U TecT MaHHa-
Yurau. [1ocTpouTs AIUYHBIE IUarpaMMbl, THCTOIPaMMBI pacrpeaencHus. BeIABUTb aHOMAJIBHbBIE
HabmoaeHus. [IpoBepuTh rMUNOTE3Y O MOCTOSIHCTBE AUCIIEPCHH.

3amaua 15. Pemmts 3amauy KiacTepHOro aHanu3a s Habopa ganubix Florida. B HaGope
JAHHBIX XpaHATCS pe3ynbTarThl rojocoBaHusi Ha BeiOopax IIpesumenta CILA B 2000 ronmy.
ATpubyTamu SBISIOTCS KaHAUAAThI B ipe3uaeHTsl (I'op, Oy u ap. Beero 10 kanaumaTos. Adams,
G. D. and Fastnow, C. F. (2000) A note on the voting irregularities in Palm Beach, FL. Formerly
at_http://madison.hss.cmu.edu/, but no longer available there. 67 ctpok mpencraBnsoT coboit 67
HaceneHHbIx myHkToB (HaGop manusix Florida {carData})

3agauya 16. Pemuth 3amauy kmacrepHoro aHanusa juist mratoB CHIA. JlanHble o mTarax
HaxojsTcs B ¢aiine [taTertxt.
- -OIpeAeNuTh CKIIOHHOCTb K KJIACTEPU3aLIUH;
- -BBITIOJIHUTH HEPAPXUUECKYIO KIIACTEPU3ALINIO;
- Pemmth 3amauy kinactepusaiyu MeTooM K-cpennux;
- BBINOSHUTE UHTEPIIPETAIUIO TTOJTYICHHBIX KIACTEPOB
3aja4y pemnTh HepapXUIeCKUM METOJIOM, a TaKkke MetonoM K-cpeanux B JASP u B R.

3agaua 17. Pemmth 3amady kinaccudukamum s Habopa naHHbIX Omeparop.xIsX 3amauy
PELINUTH C TOMOIIBIO IEPEBHEB PELLICHUM.

Ilpu pemenun 3agaun  KiIacCU(PHUKALIMKM  HEOOXOJUMO CO37aTh  OOy4aloImlyl0 |
KOHTPOJIMPYIONIYI0 BBIOOPKY. Ilpm co3manwm KoHTponupyronieih u oOydaromeld BBIOOPKH
UCIIOJIb30BaTh PyHKIUIO Sample. TecToByro BBIOOPKY MOTYYHTh CIy4aitHO, BEIOpaB mprMepHo 30
MIPOIIEHTOB OT BCcel BhIOOpKH. Hammpumep, ¢ moMompio GyHKITUH

test.num <- sample(1:nrow(sales), 50, replace = FALSE),

re sales —ums dpeiima ¢ JaHHBIMH;

50 — pa3mep TeCTOBOI BEIOOPKHU.

HIxaja oneHKH

OreHka pe3yabTaTOB MPOU3BOJIUTCS HAa OCHOBE OayuibHO-perTuHroBoit cucteMsl (BPC).
UcnonwszoBanmne bPC ocymiectpnsercs B cooTBeTcTBUM ¢ iprka3oMm oT 06 centsops 2019 r. Ne306
«O nmpuMeHeHnr OAJITLHO-PEHTHHTOBON CUCTEMBI OIIEHKH 3HAHUA 00YYarOIIIXCS.

Cxema pacueToB c(HOpMHUpOBaHAa B COOTBETCTBUM C YYEOHBIM IUIAHOM HAampaBJICHUS,
COIJIaCOBaHA C PYKOBOJUTEIEM HAyYHO-O0Opa30BaTEIbHOI'O HAIpPaBIIEHUS, YTBEP)KIEHA JEKaHOM
daxynprera.

3ananue MakcuManbHas cymMma 0aioB
Tecr 1

Tecr 2

131

Tect 3

3aganue «CpeacTBa JErkoil aHaTUTHUKN
1132 KnacrepHblii aHaJIN3

3aganue «KiacTepHblii aHAJIU3)»

Tect 4

3ananue «3anauu KIacCu(UKALIN)
Tect 5

WO(WINWIW I WIN[W(W

w
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http://madison.hss.cmu.edu/

I13 3 dakTopHBIN aHATN3 2
KonTponpHas pabora 10
[Tocemenne 3aHsaTUi 20
OK3aMeH 30
Bcero 100

Cxema pacyeToB JOBOAMUTCA A0 CBEAEHUS CTYJIEHTOB Ha IIEPBOM 3aHATHUU IO JAHHOU
IVCLUIUINHE, SIBISETCS COCTaBHOM YacTbl0 paboueil mporpaMMbl AUCLUILIMHBI U COJIEPXKUT
MHPOPMALIUIO 110 W3YYCHUIO JUCIMIUIMHBL, YKa3zaHHyI0 B IlonoxkeHnu o OamibHO-pEeHTHHTOBOM
CUCTEME OIICHKHU 3HaHui oOydaromuxcs B PAHXul'C.

B ciyuae ecnu CTyzneHT B TeUeHHE ceMecTpa He HaOMpaeT MUHMMAJIbHOE YHUCIO OailioB,
HeoOXoauMoe Uil CcAa4d  I[POMEXYTOYHOM aTTecTalM, TO OH MOXeET 3apaboTaTb
JONOJIHUTENIbHBIE 0allibl, OTPabOTaB COOTBETCTBYIOLIME pa3feibl TUCHUIUIMHBL, MOJYYHUB OT
IIPENIOIaBaTeNsl KOMIICHCUPYIOIINE 3aaHts.

B ciydae momydeHus Ha NPOMEKYTOYHOW aTTECTAlMU HEYIOBJIETBOPUTEIIBHOM OLICHKH
CTYIEHTY IPEAOCTABIIACTCS IPaBO IOBTOPHOM AaTTECTallud B CPOK, YCTAHOBJICHHBIA IS
JMKBUJALMH aKaJeMUYECKON 3aJJOJDKEHHOCTH 110 UTOTaM COOTBETCTBYIOLIEH CECCHUM.

OOyuaromuiicsi, HaOpaBIINK B XOZ€ TEKYIIEro KOHTPoJsi B cemectpe oT 51 1o 70 Gamios,
IO €ro KeJIAHUIO MOXKET ObITh OCBOOOK/ICH OT MPOMEKYTOYHOM aTTECTaIHH.

KoanuecrBo 0a10B Onenka
NMPONMUCHI0 OyKBoOit
96-100 OTJIMYHO A
86-95 OTJIMYHO B
71-85 XOpOIIIOo C
61-70 XOpOILIO D
51-60 YJIOBJIETBOPUTEIHHO E

[lepeBox OamTbHBIX OIEHOK B aKaJAEMHUYECKHE OTMETKH «OTIIMYHOY», «XOPOIIOY,
«yJOBJICTBOPUTEIILHOY

- «Otamuno» (A) - ot 96 mo 100 GamIoB — TEOpETHUYECKOE COEPKaHKE Kypca OCBOECHO
MOJTHOCTBIO, 0€3 MpoOenoB HEOOXOAMMBIC MPAKTHUECKHE HABBIKM pPaOOTBI C OCBOCHHBIM
MaTtepuagoM chOpMHUPOBAHBI, BCE MPEIYCMOTPEHHBIC TPOrpaMMOi 00y4YeHHs yueOHbIC 3aaHUS
BBINOJIHEHBI, KAYECTBO UX BBIOJIHEHHUS OI[EHEHO MaKCUMAJIbHBIM YUCIIOM OajlioB.

- «Otimmuno» (B) - ot 86 mo 95 GamioB — TeopeTHdeckoe coaepKaHUE Kypca OCBOSHO
MOJTHOCTBIO, 0€3 TpoOenoB HEOOXOAMMBIC NPAKTHUECKHE HAaBBIKM pabOThl C OCBOCHHBIM
MaTtepuajoM chOpMHUPOBAHBI, BCE MPEIYCMOTPEHHBIE POrpaMMOi O0O0y4YeHHS yueOHbIC 3aaHHs
BBINOJIHEHBI, KAYE€CTBO UX BBIMOJIHEHHS OIICHEHO YHCIIOM 0alliIoB, OMU3KUM K MAKCUMAJIbHOMY.

- «Xoporro» (C) - ot 71 mo 85 6amioB — TEOpETHUECKOE COAEPKAHHE Kypca OCBOCHO
MIOJTHOCTBIO, 0€3 MPoOesIoB, HEKOTOPhIE MPAKTUUECKHE HABBIKA PAOOTH C OCBOCHHBIM MaTepruaioM
cOopMHUPOBaHBI HEIOCTATOYHO, BCE MPETyCMOTPEHHBIC TIPOTPaMMOi 00y4eHUsI YIeOHbIC 3aaHHs
BBHITIOJTHEHBI, KAYECTBO BBITIONHEHHS] HU OJHOTO M3 HHUX HE OIICHEHO MHUHUMAIBHBIM YHUCIOM
0aJIoB, HEKOTOPBIE BUIBI 33/IaHHH BBITOIHEHBI C OITHOKAMH.

- «Xoportio» (D) - or 61 mo 70 0a/IOB — TEOPETUYECKOE COACPIKAHUE Kypca OCBOCHO
MOJTHOCTBIO, O€3 MPOOEIIOB, HEKOTOPHIE MPAKTUICCKUE HABBIKH PA0OTHI C OCBOSHHBIM MaTEPHAIOM
cOpMHUPOBaHBl HEIOCTATOYHO, OOJBUIMHCTBO MPEAYCMOTPEHHBIX MPOTrpaMMON O00ydeHHS
yUeOHBIX 3aJaHU{ BBITOJHECHBI, Ka4eCTBO BBIOJHEHUS HHU OJHOTO W3 HHUX HE OIICHEHO
MUHUMAJIBHBIM YHCIIOM 0aJlIIOB, HEKOTOPBIE BUIbI 3aJJaHHI BBITIOJHEHBI C OIIMOKAMHU.

- «YnosaerBoputenbHo» (E) - or 51 mo 60 6anioB — TeopeTHUeCKoe ColepKaHie Kypca
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OCBOGHO YAaCTUYHO, HO TPOOENbl HE HOCAT CYIIECTBEHHOTO XapakTepa, HEoOXOIMMbIe
NpaKTHYECKUE HABBIKM pabOTBI C OCBOCHHBIM MaTE€pPHAIIOM B OCHOBHOM C(OPMHPOBAHHI,
OOJIBIIIMHCTBO TPEAYCMOTPEHHBIX TNPOrpaMMON 0OyueHHs y4eOHBIX 3a/JaHUil BBIOJIHEHO,
HEKOTOpBIE U3 BBIMTOJIHEHHBIX 33/1aHUH BBITIOJIHEHBI C OLTHOKAMH.

OueHoYHbIE Iokazarenm Kpurepnu oueHku
cpencTBa OlleHKH
(popmbI
TeKyLlero u
NMPOMEKYTOYHOT O
KOHTPOJIsT)

Ompoc KoppekTHocTh 1 OJTHOTa OTBETOB Onpoc MpOBOAUTCS B XOJIE 3aHATUS U
€ro Pe3yNbTaThl MOTYT OBITh YUTCHEI
MIPH OIIEHKE TOCEIIaeMOCTH 3aHITHH

Tect 1) [MpaBUIBHOCTH pEIICHNUI; MakcuMalibHOe KOJIMYECTBO 0ajlioB
2) KoppeKTHOCTb OTBETOB 32 UTOTOBBIA TECT COCTABIISET 15
6autoB. TecThl O OT/ENFHBIM TEMaM
BXOJISIT B UTOTOBBIN TECT, KOTOPHBIiA
MIPOBOAUTCS TIEPE]T UIIU BO BPEMsI
9K3aMeHa B 3aBHCUMOCTH OT (POPMBI
€ro NpOBEACHUS: OUHOU WU
JUCTAHIIMOHHOMI

3ananue 1)I[IpaBUIbHOCTH peLIeHUH; MaxkcumansHO 5 6aJIoB 3a OHO
2)[IpaBuiibHBIE OTBETHI HA BOIIPOCHI IIPH | 3ajaHuUE
YCTHOM 3alllUTe 3aIaHUI

Pacuetnoe 1)I[IpaBUIbHOCTH peLICHNU; MakcumansHo 10 6amioB 3a oHO
3aaHue 2)KagecTBo opopMIICHHS OTUETA; 3a1aHUE

3)[IpaBuibHBIC OTBETHI HA BOIIPOCHI TIPH
YCTHOM 3aIuTe 3aJaHUH

KonTponbhas 1) npaBUIBHOCTD PEIIEHMS; MaxkcumansHOe KOJIMYECTBO OalioB
pabota 2) KOPPEKTHOCTh BBIBOJIOB 3a KOHTPOJIbHYIO padoty — 10.
3) 060CHOBAHHOCTD PEIIECHHIHA MakcuMaTbHBIH 0alT BEICTABIISICTCS

€CJIM MPABUIILHO PEIICHBI BCE IIECTh
3a7a4, o(pOPMIIEH OTUET MO0 UTOTaM
WX pEIIeHUs], B OTYET BCTABICHBI

CKPHIITHI
Bbonyc Peructpanus na moprane Kaggle B kadecTBe 60HYyca paccMaTpuBaeTcs
peructpanus Ha mopraine Kaggle
OK3aMeH 1)I[TonHOTa OTBETOB HA BOIIPOCHI WIIH MaxkcumanbHOE KOJMYECTBO 0aJlIoB -
MIPaBUIILHOCTH OTBETOB Ha 30. B cnmyyae aucTaHIIMOHHON
MPEJII0’KEHHBIEC TECTHI; (hopMBI TIPOBEIEHIS SK3aMEHA B
2)[IpaBUabHOE pEILICHUE 33/]auH, a TAK)KE | CYMMY OQJJIOB BXOJAT OaJLIbI,
TOJTHBIC U TIPABUIIbHBIE OTBETHI HA MOJTyYEHHBIE B PE3YJIBTATE HTOTOBOTO
BONPOCHI 110 3a]1a9e TECTHPOBAHUS
6. MeTtoauveckue yka3anus AJsi 00y4al0IMXCS 10 0CBOCHUIO TMCIHUIIIMHBI

Paboueii mporpamMmol AMCHUIUIMHBI MPEIYCMOTPEHBI CIEAYIOIIME BUIbI ayAUTOPHBIX
3aHATUHN: JIEKIUH, IPAKTUUYECKHUE 3aHATHUS, KOHTPOJIbHBIE paboThl. Ha nekuusx paccmarpuBaroTcs
HambOoyee CIOXKHBI Marepuan JUCHHUIUTUHBL JIEeKIus COMpOBOXKIAETCS MPE3CHTAIUSIMU,
KOMIIBIOTEPHBIMU TEKCTaMH JIEKI[MHM, YTO MO3BOJISIET CTYACHTY CaMOCTOSITEIbHO paboTaTh Haj
MOBTOPEHUEM U 3aKPEIUICHHEM JIGKIIMOHHOTO MaTepuana. JlJis 3TOro CTYAEHTY JOKHO OBITh
MPEIOCTAaBICHO IPABO CAMOCTOATEIBHO pabOTaTh B KOMIBIOTEPHBIX KlaccaxX B ceTH MHTepHerT.
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[IpakTrueckue 3aHATUS MPEIHA3HAUYEHBI Ui CaMOCTOSITENIbHOW pabOThI CTYIEHTOB IO
pEIIEHNH KOHKPETHBIX 3aJad SKOHOMETPUKU. Psa NpakTUYecKUX 3aHsATUHA TNPOBOIAUTCA B
KOMIIBIOTEPHBIX ~ Kllaccax C wucnoib3oBanueM Excel. Kaxkmoe mnpakTtudeckoe 3aHsATHE
COMPOBOXKAETCSl  JAOMAIIHUMHU  3aJlaHUSIMHM, BBIJAaBa€MbIMU  CTYACHTaAM JJI  pElICHUS
BHEAyIUTOpHOE BpeMst. Jist OKa3aHHs IOMOIIH B PEIICHUH 3a/1a4 UMEIOTCS TEKCThI MPAKTUYECKUX
3aJlaHU ¢ YCTIOBUAMM 3a[a4 U BapuaHTaMU UX PELICHUS.

C uenbio KOHTpOJIA CPOPMUPOBAHHOCTH KOMIETEHIMH pa3paboTaH (OHJ KOHTPOJIBHBIX
3amaHuid. Ero wucmonp3oBaHWE TIO3BOJISIET peaii30BaTh OaUIbHO-PEUTHHTOBYIO — OIICHKY,
ornpeneneHnyo npukasom ot 28 asrycra 2014 1. Nel68 «O npumMeHeHu# 6auIbHO-PEUTHHIOBOM
CUCTEMBI OLIEHKU 3HaHUH CTYJCHTOB.

JUnsi TIOJNTrOTOBKM K €XKErOAHOMY WHTEPHET-TeCTHpPOBaHHIO €-EXam ocymectBisercs
npenBapuTeIbHasl MPOBEPKAa 3HAHUM CTYIEHTOB, a TaK)Ke HMX CaMOOOy4YeHHE C TOMOIIBIO
CHeUHAIbHBIX TPEHAXXEPOB NopTaia HTepHeT-TeCTUpOBaHUSL.

Jlig akTUBU3alMK pabOThI CTYIEHTOB BO BpeMsi KOHTAKTHOM paloOThHI ¢ MpernojaBaTeseM
OTAETbHBIC 3aHATHS MPOBOAATCS B MHTEPAKTUBHOW (opme. B ocHOBHOM, MHTEpakTUBHAs (hopma
3aHATUN oOecrieunBaeTcs MpU MPOBEICHUH 3aHATHII B KOMITbIOTEpPHOM Kiacce. MHTepakTHBHAs
¢dopma obecrieunBaeTcs HaTUYMEM pa3padOTaHHBIX (alaoM ¢ 33JaHUSAMM, HaJIHYUEM
KOHTPOJIBHBIX BOIIPOCOB, BO3MOXKHOCTBIO JOCTyNa K CHUCTEME AMCTAaHIMOHHOTO OOyueHUs,
UCIIOJIb30BaHUEM KaHajia teams, a TakyKe MECCEeHKEPOB.

Ilo02omoska K nexyuy 3aKII0YaeTCs B CIEIYIOIIEM:

—  BHHUMATEJBHO NMPOYUTANTE MaTepHal MPeAbIAYIICH JTCKIIH,

—  y3HaiiTe TeMy MpeACTOosIIeH JeKIUH (110 TeMaTHYeCKOMY IIIaHy, o HH(POPMAIIH

JIEKTOpA);

—  03HAKOMbBTECH C YU€OHBIM MAaTEPHAIIOM 110 YICOHHUKY U yUSOHBIM ITOCOOHSIM;

—  TIOCTapalTech YACHUTh MECTO M3y4aeMOl TeMbI B CBOEH PO ECCHOHATBHON
MOJITOTOBKE;

—  3aluIIMTE BO3MOXHBIE BOPOCHI, KOTOPHIE BBI 3a/Ia/INTE JIEKTOPY Ha JICKIIHH.

llo02omoska Kk ceMuHapcKum 3aHAmMuiM:

—  BHHUMATEJIBHO NPOYUTaiiTe MaTepHrai JEKIHi, OTHOCSIINUXCS K TaHHOMY
CEMHHAPCKOMY 3aHSTHIO, 03HAKOMBTECH C Y4eOHBIM MaTepHAJIOM 0 YYeOHUKY U
y4eOHBIM TTOCOOUSIM;

—  BBINUUINTE OCHOBHBIE TEPMHHBI;

—  OTBEThTE Ha KOHTPOJIbHBIE BOMPOCHI 10 CEMUHAPCKUM 3aHITHSIM, TOTOBBTECH J1aTh
pa3BEpPHYTHIN OTBET HA KaXK/bIil U3 BOIIPOCOB;

—  YSCHUTE, KaKue y4eOHBIE AJIEMEHTBI OCTAIMCH JJIS BaC HESICHBIMU M ITOCTApalTEeCh
HOJTYYUTh HAa HUX OTBET 3apaHee (10 CEMMHAPCKOTO 3aHATHS) BO BpeMs TEKYIIHUX
KOHCYJIbTAIM MIPero/1aBaTels;

—  TOTOBUTHCS MOXHO MHAMBHUIYAIbHO, TAPAMU WJIA B COCTaBE MAJIOH IPYIIIIbI,
nocjieHue ABISAI0TCA Y3PPEKTUBHBIMU (hopMaMH paboThI;

— pabouas mporpaMma JUCHUTIIMHBI B YaCTH 1EJICH, MEPEUHIO 3HAHWM, YMEHUH,
TEPMHUHOB U y4eOHBIX BOIIPOCOB MOKET OBITh HCIIOJIb30BAaHA BaMHU B Kau€CTBE
OpUEHTHUPA B OpraHu3aluy 00ydeHHUs.

Ilooecomoska Kk KoHmpoabHoU pabome:

—  BHUMATEJIbHO MPOYUTANTE MaTepral JICKIHUHI, U MPAKTUYECKUX 3aHATUM, U3yUUTE
CKpUITHI, mpuBeaeHHbIc B M0oodle, a Takke B 3aJaHUAX HA PAKTUYCCKUC 3aHATHS;

—  mompoOyiiTe peluTh 33/1a4u, MOX0XKHE Ha 33/1a41, KOTOpbIe OyIyT IpeaIoKeHbl Ha
KOHTPOJIbHYIO paboTy;

—  paboyas mporpaMmma JUCHUILUIMHBI MOKET ObITh MCIIOJIb30BaHa MPH MOJTOTOBKE K
KOHTPOJIBHOU paboTe.

Iloozomoska K 9K3aMeHy.
K sk3ameHy HEOOXOIMMO TOTOBUTCS LIEJIEHANPABICHHO, PEryIspHO, CUCTEMAaTHYECKH H C
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MEePBLIX AHEW OOY4YEeHUS MO JAHHOW AUCHUILUIMHE. [IOMBITKM OCBOWTH IUCIUILIMHY B TIEPHO
9K3aMEHAITMOHHOW CECCHUM, KaK TIPABHJIO, IMOKA3bIBAIOT HE CIUIIKOM YAOBJIETBOPUTEIIbHBIE
pe3ynbpraTtl. B camom Hadanme y4eOHOro Kypca TO3HAKOMBTECH CO CIEAYIOLeH y4eOHo-
METOANYECKON TOKYMEHTAUEH:

- MIPOTrPaMMON TUCLIUIUINHBL

- IIEPEYHEM 3HAHUN U YMEHUM, KOTOPBIMU CTYEHT JOJIKEH BIIAaJICTh;
- TEMaTHYECKUMU TUTAHAMHM JICKIIUH, CEMUHAPCKHUX 3aHSATHIA,

- KOHTPOJILHBIMU MEPOTIPUATHSIMH,

- y4eOHUKOM, YICOHBIMU ITOCOOHSIMU TI0 TUCIUTIIIMHE, a TAK)KEe

AJIEKTPOHHBIMH PECYpCaMH;

- IMEPCYHEM BOIIPOCOB K 3K3aMCHY.

[Tocne storo y Bac IOJDKHO C(HOPMHpPOBATHCS YETKOE MpEICTaBICHHE 00 o0beme u
XapakTepe 3HaHUW 1 yMEHHI, KOTOPBIMH Haslo OyJeT OBIaIeTh Mo AucHUIuInHe. CHCTeMaTHYecKoe
BBINTOJIHEHHE YIeOHOH pabOThI Ha JICKIUSIX U CEMUHAPCKUX 3aHATHSX MTO3BOJIUT YCIICIITHO OCBOUTH
JTUCLUUIUIMHY M CO3/1aTh XOPOILYI0 0a3y sl cjauu SK3aMeHa.

7.  YdyeOHas quTepaTypa u pecypchbl HHGOPMANMOHHO-TEJIEKOMMYHHKALIMOHHOW CeTH
"UHTepHeT'", BKJIIOYAs NepedyeHb y4eOHO-MeTOANYeCKOro odecnevyeHns 1JIs

CaMOCTOSITEIbHOI PadoThI 00y4YAIOIIUXCS 1O TUCHUIIIMHE

7.1. OcHoBHas JIUTEpPaTypa

1.

AdanacbeB, Bnagumup HukonaeBud. AHann3 BpeMEHHBIX PSIJIOB M POTHO3WPOBAHHUE.
- CaparoB:Aii I[lm Ap Memua. — 310 c. Tekcr : osnmekrponsbii. - URL:
http://www.iprbookshop.ru/90196.html (mara o6pamienus: 12.11.2020). - Pexum
JOCTyHa: JUIsl aBTOPU3HP. MOJIb30BaTeeH

lNonoktuonosa FO.I'., Unemunckas C.A., Wmoxuna WU.b., JIyrockoit A.M., JIucuukuna
H.B. u np. [IporHo3upoBaHue u miaHUpoBaHUE B SKOHOMUKE. - MockBa:[Ipomereit —
544 c. Tekcr : anextponnsbiid. - URL: http://www.iprbookshop.ru/94511.html (marta
obpamienus: 01.10.2020). - PexxuM mocTyma: Ajisi aBTOPU3HUP. MOJIB30BATEICH
Mactunkuit C. 3. (2020) Anamu3 BpeMEHHBIX PSJIOB ¢ momomplo R, —
DneKTpoHHAs KHHUTA, aapec poctymna: https://ranalytics.github.io/tsa-with-r
MupxkuH, bopuc I'puropsesuu. Beenenue B ananus nanasix — M.:FOpaiir, 2020 — 174
c. Texcr : anextponnsiii // DBC IOpaiir [caiit]. — URL.: https://urait.ru/bcode/450262
(mara ob6pamenus: 01.10.2020)

Mxwutapsu B. C., Apxumnosa M. 1O., Jlyoposa T. A., Muponkuna 0. H., Cupotun B.
I1. Ananu3 nanubix. — M.: FOpaiit, 2020 — 490 c. Tekcr : anekrponnsii // IBC FOpaiit
[caiit]. — URL: https://urait.ru/bcode/450166 (nara oopamenwus: 29.09.2020)

O’Hun, Kotu. Data Science : MHcaiinepckas nHbopMaIys Uiss HOBUYKOB. Brirrouas
s3plk R [mep. ¢ anrn.] — CII6. Tlurep. — 368 c. Tekcr: snexkrponnsid. - URL:
http://new.ibooks.ru/bookshelf/359209/reading (nara oopamenus: 25.01.2021)
Xaitnaman P. JIx, Atanaconynoc . [I[porHo3upoBanue: NpUHIUIIBI U PAKTHKA.
[DnexTponnsiii pecypc] —URL: https://otexts.com/fpp3/

Bce ucTouHMKN OCHOBHOM JIMTEPATYPhl B3aUMO3aMEHSIEMBI.

7.2 JlonoJIHUTEJIbHAS JIUTepaTypa
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1. I'ycapoBa H.®, Anamu3 comuanbHbIX ceTeil. OCHOBHBIC TIOHSATHS W METPUKH. —
CIIG.: Yausepcurer UTMO, 2016 — 67 c.

1. Kepon, Openben. [lpuknagHoe wmammHHOe oOydeHue ¢ momorsio Scikit-Learn wu
TensorFlow : Konueniiu, HHCTPYMEHTBI M TEXHUKH JJIS1 CO3[JAHUST MHTEIUICKTYaIbHBIX CUCTEM !
MOJTHOLIBETHOE M3JIaHUE | TIepeBOJI ¢ aHrmiickoro - [IpM.:/lnanektuka. -684 c.

2. Jlann b. — Mamuaaoe o0yuenue Ha R/ - CII6. :TTutep. — 2020 — 464 c.

3. Principles of  Econometrics with R  [Onekrponnsiii pecypc] - URL:
https://bookdown.org/ccolonescu/RPoE4/

1. Jliox 1. Ananus cereii (rpadoB) B cpene R. PykoBoactso nmonb3oBatens- M.: JIMK Ilpecc,
2017 -250c.

4. Makkunuau Y. Python u ananus nanneix. — M.: JIMK, 2015 — 482 c.

5. Hunbcen Oinue. [IpakThueckuii aHaiW3 BPEMEHHBIX PSAOB: IMPOTHO3MPOBAHUE CO
CTaTHCTHKON M MammHHoe ooyueHue. —M.: OO0 [lnanextuka — 2021 — 544 c.

6. HaymoB Bnagumup Hukomaesnu. CpencTBa OusHec- aHAIUTHKU: ydueO. mocobue / B. H.
Haymos ; ®enep. roc. 61o0/pker. 00pa3oBar. yupexkaeHue Boicil. oopazoBanus "Poc. akaj. Hap. X03-
Ba 1 roc. ciyx0b1 ipu [Ipesunente Poc. ®eneparnun', Ces.-3am. un-T ymp. - CI16. : C3UY - du.
PAHXuI'C, 2016. - 107 c.

7. HaymoB B.H. Ananu3 gaHHBIX ¥ MallMHHOE OOYYEHHME: METOABl M WHCTPYMEHTAJbHBIC
cpenctBa. Denep. roc. OrOKET. 00pa30BaT. yUpekKACHUE BBICIIL. 0OpazoBanus "Poc. akaj. Hap. X03-
Ba 1 roc. ciyx0b1 ipu [Ipesunente Poc. deneparun', Ces.-3am. un-T ymp. - CI16. : C3UY - ¢u.
PAHXul'C, 2020. - 260 c.

8. lomme ®. I'mybokoe obyuenue ua Python. — CTI6.: TTutep. 2018. -400 c.

9. llonne ®. I'mydokoe o6yyenue Ha R. — CII6.: ITurep. 2018. -400 c.

7.3. YueOHO-MeTOAUYECKOE 00ecTeyeHre CAMOCTOATeIbHOI padoThI.
1. Tlonoxxenue 00 OpraHM3aIMy CaMOCTOSTENbHON paboTel cryaeHToB AHOBO
«VHCTUTYT CONMANTLHBIX HAYK)
2. TlomoxkxeHne o KypcoBoi paboTe (MPOEKTE) BBIMOIHIEMON CTyJICHTaAMH
AHOBO «MHCTHUTYT cOUMaabHBIX HAYK»
7.4. HopMaTUBHbIE PABOBbIE JOKYMEHTBI.
He ncnone3yrorcs
7.5. UHTEepHET-pecypChl.
C3U1Y pacrnonaraer JOCTyIIOM dYepe3 calT HaydHoi OmOmmorteku http://nwapa.spb.ru/
K CJIEYIOIIUM IMOIMTUCHBIM 3JIEKTPOHHBIM pecypcam:
Pycckosi3bIuHbIE pecypcehl
DNEeKTPOHHBIC YIEOHUKH AIIEKTPOHHO - Oubnmoreunoii cuctemsl (OBC) «A#Oyke»
DNEeKTPOHHBIC YUCOHUKH IEKTPOHHO — OnbmmoteuHoit cucreMbl (ObC) «Jlanb»
Pexomenayercs ucnonb30BaTh CAEAYIOLIMNA HHTEPHET-PECYPCHI
http://serg.fedosin.ru/ts.htm
http://window.edu.ru/resource/188/64188/files/chernyshov.pdf
7.6. UHBIE HCTOYHUKH.
He ucnonw3yrorcs.

8.MarepuaibHO-TexXHHYeCKasA 0a3a, MHPOPMAIMOHHBbIE TEXHOJIOIMH, MPOrPAMMHOE
ob0ecrieyeHne U HH(POPMALMOHHBIE CTIPABOYHbIE CHCTEMbI

Kypc Brirodaer ucnonb3oBaHue nporpaMmHoro odecrieuenust Microsoft Excel, Microsoft
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Word, Microsoft Power Point m1s HOATOTOBKM TEKCTOBOTO W TAOJIMYHOTO MaTepHaa,
rpadgudeckux wumocTpanuii. Ilpu mpoBeneHUM 3aHATANA HCIIOJB3YIOTCS CpeIcTBa OW3HEC-
AQHAITUTUKH.

Mertoapl 00ydeHusi C HCIONb30BaHUEM HH(POPMAIIMOHHBIX TEXHOJOTHI (KOMIbIOTEPHOE
TECTHUPOBAHKE, JEMOHCTPAIUS MYJIbTUMETUIHHBIX MAaTCPUAIIOB).

HuTepHeT-cepBUCHl U ANIEKTPOHHBIE PeCypchl (IIOMCKOBBIE CHCTEMBI, 3JIEKTPOHHAs MOYTa,
npodeccroHabHbIE TeMAaTHYeCKUE 4YaThl M (DOPYMBI, CHCTEMBI ay[li0 U BHUIEO KOH(DEPEHIUH,
OHJIAlH DHIUKJIONICIUY, CIPABOYHUKH, OWOJMOTEKH, SJICKTPOHHBIE Y4YeOHBIE W ydeOHO-
METOIMYECKUE MATEPUAIIbI).

Jlnst opranu3anuy JUCTaHIIMOHHOTO 00yUYeHus ucnoib3yercs cucrema Moodle.

Ne /it HanmeHnoBanue
1. KOMHLIOTepHLIe KJIaCChl ¢ NIEPCOHAJIbHBIMU SBM, 06’BC,HI/IH€HHI)IMI/I B JIOKAJIBHBIC CE€THU C BBIXOAOM B

Wurepuer
ITaker Excel -2016, 2019

2

3 Awnanutndeckas miarpopma Qlik View, MS Bl
4. Cucrema 6u3Hec-ananutrky Deductor Academic
5

CpeacTBa uHTEIICKTya pHOTO aHanu3a SQ Lserver. Haactpoiika Analysis services, data mining ad-
insfor Office.
JASP

6.
7. Ss3eik R, Python, Anaconda navigator, Rstudio
8
9

MynbTUMEANIAHBIE CPEICTBA B KAXK/IOM KOMIIBIOTEPHOM KJIACCE U B JIEKIIMOHHOW ayJUTOPHU
. Bpay3ep, ceTeBble KOMMYHHUKAIIMOHHBIE CPEJICTBA JIJIs BbIx01a B IHTepHeT

10. | Cucrema aucranimontoro ooyuenust Moodle

11. | Oo6naunsie TexHonoruu Google Collab, Loginom

Kommerorepusie kmaccel u3 pacuera 1 I[IOBM ans ogHoro oOydaemoro. Kaxmomy
oOyyJaromeMycs J0JKHA OBITh TPEOCTaBICHa BO3MOXKHOCTh JIOCTYIA K ceTsM Turna MHTepHeT B
teueHue He meHee 20% BpeMeHHU, OTBEIEHHOTO Ha CAMOCTOSITEIBHYIO MOATOTOBKY.
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