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1. IlepeveHb MIaHMPYyeMbIX Pe3yJabTATOB O0yYeHUS MO IMCUUILIHHE, COOTHECEHHBIX €
IUIAHUPYEMbIMHU pe3yJIbTaTaAMU OCBOEHHS IPOrPaMMBbl

1.1. JucumrmuimHa  «AHanu3  JaHHBIX»  OOECHEUMBACT  OBJAZCHHUE  CICAYIOUIMMU
KOMIIETCHIIUSIMH
Tabmuma 1.1
Kon Haumenosanue Kon HauMeHnoBaHue  KOMIIOHEHTA
KOMIETEHI] | KOMIIETEHIUU Komnonenra | koMreTeHIIUH
1505 KOMITETCHIUHU
YK OC-9 Crniocoben ucnoias3oBarh | YK OC-9.3 Crniocoben IIPUBOAUTD
OCHOBBI ’KOHOMHUYECKUX 3HAHUHN AKOHOMHUYECKOE OO0OCHOBaHHUE
JUISL TPUHATUS SKOHOMUYECKU MPUHUMAEMBIX  pEIICHUN B
00OCHOBAaHHBIX  PCIICHUA B Pa3IMYHBIX chepax
Pa3IUYHBIX chepax JIeATEeTbHOCTH
JIEATeIIbHOCTH
B pesynbrare 0cBOSHUS AUCIHILTAHBI Y CTYICHTOB JIOJDKHBI OBITH C(HOPMHUPOBAHBI:
Tabmuma 1.2
OTD/TD Kon Pesynbrater 00ydeHms
(HpI/I HaJIM4YuHn KOMIIOHCHTA
npodcrannapra)/ KOMIIETEHLIUH
podeccroHanbHbIC NEHCTBUS
O6ocuoBanne  pemenuii | YK OC-9.3 HA YPOBHE 3HAHMIA:
D/6 —  TEOpEeTHYEeCKHE ¥ MNPHUKIAJHBIC BOMPOCHI
aHaJM3a JAaHHBIX C LEJBI0 aHaln3a, 0OOCHOBAHUS U
dopmupoBaHue BBIOOpA pelleHu;
BO3MOXXHBIX PCIICHUH Ha —  OCHOBHBIC MOHSATHS M OCHOBHBIC METO/bI,
OCHOBCE paspaboTaHHbIX MHOTOMEPHOM MareMaTH4ECKON CTATUCTUKY;
AT HHX HEICBBIX —  coBpemenHsle UKT u UC, ux Bo3MoKHOCTH;

nokazaresneit D/01/6

Anamm3, 000CHOBaHHE U
BBIOOp pemenust D/02.6

—  cpeacTBa OM3HEC-aHAJIUTHKH, COBPEMEHHbIE
A3BIKM cTaThcTUdeckoi o0pabotku (R, Python) u
rpaguueckue niarGopmsl;

—  OCHOBHBIC TIOHATHS M OCHOBHBIE METOIBI
TEOPUHM  aHAIW3a JAaHHBIX, HWHTEIUIEKTYaJbHOU
00pabOTKM JaHHBIX, IKOHOMETPHUKH, MHOTOMEPHOM
MaTeMaTHYECKOW CTATUCTHKH

—  TEXHOJIOTMH aHaJlIM3a JaHHbIX

HA YPOBHE YMEHUI:

- obpabaThIBaTh SMIIUPUUYECKHE u
OKCIEpUMEHTAIbHbIE  JIaHHBIE,  OCYLIECTBIAThH
npeao0paboTKy W OYUCTKY JIaHHBIX, BBITIOJHATH
pa3Be/IbIBaTEIbHbIN aHaAN3;

- HWCHOJB30BATh MaTeMaTHYECKUE 171
MHCTPYMEHTAJIbHBIE CPEJCTBA JUIS aHajIu3a JAHHBIX
B TIpOIIECCE SKOHOMETPUYECKOTO MOJICITHPOBAHUS,
NpeJUKaTUBHOM aHAIUTHKH, cOopa, 0O0paboTKU H
aHanu3a OOJBITUX JTAHHBIX, 0OOCHOBAHMS W BHIOOpA
peLIeHu;

- TpOrpaMMHpPOBATH Ha SI3BIKAX
CTaTUCTHYECKOW 00pabOTKH, OPUEHTUPOBAHHBIX Ha
paboty Cc OOJBIITUMU JAHHBIMU: TUTST
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CTaTUCTUYECKONH OOpaOOTKH MaHHBIX M PabOTHI C
rpagukoit, st paboThl € pa3pO3HEHHBIMU
(dparMeHTaMH JAaHHBIX B OOJIBIIMX MacCUBaX, JUIS
paboTel ¢ 0a3aMu  CTPYKTYpUPOBAHHBIX H
HECTPYKTYPUPOBAHHBIX JJAHHBIX;

- OlIGHWBATh KA4eCTBO pEIeHUs 3aaad cOopa,
00paboTKU U aHaNu3a JaHHbIX;

- TPOBOJUTH CPABHUTEIHHBIA aHAIN3 METOJIOB
Y MHCTPYMCHTAJIBHBIX CPEJICTB aHAIN3a IaHHBIX.

2. O0beM u MecTO TMCHHUILTHHBI B cTpyKType OIl BO
O0beM TUCHMILTUHBI

OO0mas TpyI0eMKOCTh NUCHMILUIMHBI COCTABISIET 4 3a4eTHBIX eAuHUI] 144 akaeMUuecKux
4acoB.

JucuunimHa peanu3yercs YaCTHYHO C MPUMEHEHUEM JUCTAaHIIMOHHBIX 00pa30BaTelbHBIX
texHonoruit (nanee — J1OT).

JocTtyn K cuCTeMe AMCTaHLIMOHHBIX 00pa30BaTeIbHBIX TEXHOJIOTUN OCYIIECTBISETCS
KOKIBIM  OOy4alolMMCSl ~ CaMOCTOATENBHO C  JIIOOOrO  YCTpOWMCTBA Ha  ToOpTaje:
https://Ims.ranepa.ru/. [lapons ¥ JIOTMH K JTUYHOMY KaOWHETY / MpOMUII0 MPenoCTaBlseTCs
CTYIICHTY B JICKaHare.

Tabnuma 2
Bun pabotsr TpynoeMKkocTh TpynoemkocTh
B aKajl. yacax B aCTPOH. Yacax
ayn./20, 10T ayn./20, 10T
Oouas Tpy10eMKOCTh 144 108
KonrakTHas pabora c 54 41,5
TipenosaBareyieM
Jlexuun 24 18
ITpakTHueckue 3aHATHUSL 28 21
IIpakTuyeckasi NOAroTOBKa 16 12
CamocrosiTeibHas padoTa 54 40,5
KonTpons 36 27
DopMBI TEKYIIEr0 KOHTPOJIS 3ajaHusi, KOHTPOJIbHAsL PaboTa, TECT, ONPOC
®opMa NPOMEKYTOYHOM JK3aMeH
arTecTaluuu

MecTto aucunmimasl B ctpykrype OII BO
Huctunnuna b1.B.07 «Ananm3 naHHBIX» OTHOCUTCS K BapHaTUBHOM YacTH y4eOHOTO
wiaHa 1o HampasieHuto «busnec-unpopmarukay 38.03.05. IIpemonaBaHue JUCHUIUIMHBI
«AHanmu3 JaHHBIX» OcCHOBaHO Ha jucuuiuimHax — b1.0.08.05 «Teopus BeposTHOCTEH U
MaremMaruudeckas craructuka», b1.0.08.01 - «Maremarndeckuii anamm3y, DOT/.04
«IIporpammupoBanne Ha s3bike Python». B cBoro ouepenb oHa co3maér HeoOXoquMble
NPEINOCBUIKM Ul OCBOEHHMS IporpamMm Takux aucuuiuimg, kak b1.B.JIB.03.01 «Metoas!
nporHozupoBanus», b1.B.JIB.03.02 «IIporHo3upoBaHne BpPEMEHHBIX PSAOBY», a TaKXKe IpHU
BBINOJIHEHUH HAyYHO-UCCIIEI0BATEICKON U BHITYCKHOM KBaJTM(UKALIMOHHOM padoThI, .
JucuurinHa oCBanBaeTCs ¢ MPUMEHEHHEM dJIEKTPOHHOTO (OHJIalH) Kypea (nanee — 9K)
o01mii 00beM TUCHUILINHEI, BKIIouas DK - 144/108,
00beM JMCUMIUIMHBIL, 3a HCKIoueHHeM OK: KOIMYecTBO akaJeMUYECKUX 4YacoB,
BBIJICTICHHBIX HA 3aHATHS JIGKIIMOHHOTO Tumna — 24/18 a.u., 3aHsATUS ceMUHapckoro tuna 28/21
a.4., Ha CaMOCTOSITENIbHYIO pabOTy CTYAEHTOB IO OCBOEHHUIO ANMEKTPOHHOTrO Kypca 54/40,5 a.u.
Y IIPOMEKYTOUHYIO arTecTalnio 36 a.u.:
o6veM DK (B cocTaBe AMCIUIUIMHBI): KOJUYECTBO aKaJIEMHUUYECKHUX YaCOB, BBIJCICHHBIX
Ha CaMOCTOSTEIbHYIO paboTy oOydatomuxcs: Bcero mo OK - 54 a.u., u3 Hux : 54- KOJIUYECTBO
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AKaJICMUYCCKUX YaCOB, BBIACIICHHBIX Ha MNPAKTUKOOPHUCHTHUPOBAHHLIC 3aJlaHUA U TGKYH_II/Iﬁ
KOHTpPOJIb ycrieBaeMocTH 54: Bcero no DK — 54 a.4.
JucuuminHa usydaercs B 5-M cemecTpe 3-ro Kypcea.
@opMoli MPOMEKYTOYHOM aTTECTAllMd B COOTBETCTBUU C YYEOHBIM IUIAHOM SIBIISIETCA
9K3aMEH.

3. Conaep:xaHue U CTPYKTYpPa AUCHHUILIMHBI

Tabmuma 3
Ne ni/n HauMmenoBanue O0beM TUCHUIITIMHBI, Yac. dopma
TeM Bcero KonrakTHas padora Cp TeKyILIero
00y4yarImmXxcs ¢ KOHTPOJIA
npenojgaBaresieM ycrneBaemo
10 BUAaM y4eOHbIX CTH**,
3aHATHH NMPOMEKYT
J 113 KC | CPO | CII OYHOM
P arrecraum
"***
Tema 1 OcnoBel ananmsa 12 4 6(6) O/T
JAHHBIX
Tema 2 [penobpadorica u 18 4 4 10(10) O/3an/T
OYHCTKA TAHHBIX
Tema 3 Koacrepupiit 18 4 4 10(10) O/3an/T
aHanu3
Tema 4. 3apadu 22 4 8 10(10) O/3an/T
KJaccuukanuu
DNEMEHTHI
Tema 5 dbakTopHOTO 18 4 4 10(10) O/3an/T
aHaiMsa
AccolaTuBHbIe
Tema 6 fpapiia i 20 4 8 8(8) 0/3a1./KP
pEKOMEH/IaTeNbHbBIE
CUCTEMBI
[IpomexxyTouHast arTecTanus 36 2 36 DK3aMeH
Bcero (akan./acTp. 9achl): 144/1 54(54
08 24/18 28/21 2 /40,5
Ipumeuanue:

- KOHCYNITallMs Iepesl IK3aMEeHOM — 2 Jaca
Hcnonb3yeMbie COKpaieHuUs:
JI — 3aHATHS NEKIIMOHHOTO THIA (JICKIMU ¥ WHbIE YUCOHbIC 3aHATHS, MPELyCMATPHBAIOIIIHE
MPENMYIIECTBEHHYIO Mepeady yaeOHOH HHPOPMAIH TIeJarorniyeCKUMH PabOTHUKAMK OpraHu3aIuy 1 (1IT1)
JIMIaMu, IIPpHUBJICKAaCMbIMU OpI‘aHHBaHHeﬁ K pcajm3anumn 06p330BaTe.HI)HI)IX ImporpaMm Ha UHBIX YCIIOBUAX,
o0y4aromumces) ;
13 — mpakTuueckue 3aHATHS (BUABI 3aHATHS CEMHUHAPCKOTO THIIA 33 UCKIIIOYEHUEM JIa0OPaTOPHBIX padoT) ;
KCP — unnuBuayanbpHas padboTa 00y4aroImxcs ¢ IeIarorndeCKuMU pabOTHUKaMU OPraHU3aluy U (HIIH)
JIUIIaMH, IPUBJIEKaeMBIMHU OpraHu3allel K pean3aiy 00pa3oBaTeNbHBIX IPOrpaMM Ha UHBIX YCIIOBHSX (B
TOM YHCJIC HHAWBUyaIbHbIC KOHCYIIBTAINHN) ;
CP — camocTosTenbHas paboTa, OCyIIeCTRIsIeMas 0€3 yJ4acTHs MeJarorn4eckux pabOTHUKOB OpraHU3aluy U
(nnn) JUI, IPUBIIEKAEMBIX OpraHU3aIMel K pean3alui 00pa3oBaTeIbHBIX MPOrPaMM Ha MHBIX YCIOBHSX;
CII — camonpoBepka;
CPO - camocTostenbHas pabota o0y4daromerocs
koHTpoInbHBIE padoTsl (K), onpoc (O), Tectuposanue (T). Bermonnenue 3ananus (3ax)



3.Conep:xkanme Q¥ CHUNTHHBI

Tema 1. OcHOBEI aHAJIN3a JAHHBIX

Benenue. [lonstue ananusa AaHHBIX. 3a/laud CUCTEM MOIJCPXKKU MPHUHSITHUS PEIICHUH.
OLTP u OLAP-cuctemsl. [IpuHumnsl moctpoeHuss WHGOPMALMOHHBIX XpaHwidnl. Monenu
MH(GOPMAIIMOHHBIX  XpaHuiauil. MuoromepHass  moaens  gaHHbIX. llpaBuna  Kopna.
Pasmepnoctasie momenun. MOLAP, ROLAP, HOLAP- cucrembl. Butpunsl ganubix. ETL
(Extracting Transformatingand Loading) — cpenactBo wu3BieueHus, oOpaOOTKHM U 3arpy3Ku
naHHbIX. JloObua nanHbIX. JJoObIua TaHHBIX B yrpaBieHHH KadecTBoM. Data Mining. CtannapTsl
Data Mining. Crangapr CWM, CRISP, PMML. J)Xu3HeHHBIN ITUKII Tpollecca aHalnu3a JaHHBIX.
Knaccugpukamus meronos Data Mining. Moxpenu Data Mining. [lonatue naHHble ¥ 3HaHUSL.
[Iponecc oOHapykenus 3Hanui. Knaccudukarus 3amaq Data Mining. MeTonbl aHanu3a JaHHBIX.
Pa3zBenounsiii ananu3 ganabix. OuncTka u QuiasTpanus gaHHBIX. CTaTUCTHYECKHUE TUarpaMMBbl.
«Slmmynpie» nuarpaMmel. J{MarpaMMbl «CTBOJI-JIMCThS». 3a1aun KiacCUu(DUKAIIMKU U PEerpecCuu.
Hcnonp30BaHUE CTAaTUCTUYECKUX TAKETOB ISl MHTEIUICKTYAJILHOTO aHanu3a AaHHBIX. [loHsATHE
ousnec-ananutuku. CpencrBa OusHec-aHanuTuku. CpenctBa Jierkod OusHec-aHanutuku. Qlik
View, Qlik Sence, Power BIL.

O6mas xapakrepuctuka sizbika R. I'paduyeckue cpeacta s3bika. MHTerpupoBaHHBIC
cpenctBa pazpaborku Rstudio, Anaconda navigator (Jupyter Notebook )

Tema 2. Ilpeno6padoTka U 04YHCTKA JAHHBIX

Metononmorust KDD. 3amaun mpemnoOpabotku manHbix. Texnomoruss ETL. ITIpocmotp
naHHbiX. OuncTka naHHbiX. OllEHKa Ka4ecTBa JAHHBIX. 3alOJHEHUE MPOMYIICHHBIX JIaHHBIX.
AHOMasibHbIE U TMpeAeibHbIE JAaHHbIE. Vcrnonb30BaHHE SIIMYHOM AuarpaMMbl. BoisBiieHue
nyonukaroB U npotuBopeunid. Koppensiimonnsiii ananus. Mcnonb3oBanue GakTOpHOTO aHaIu3a
npu npenodpadorke naHHbIX. Tpancopmanus nanueix. KsanroBanue. CoMiuHr. [ pynnuposka
NaHHBIX. Pemenne 3ama4 npenoOpaboTKH 1 04rcTKU AaHHBIX B R (Python).

OcCHOBHBIE TIOJIOKEHUSI HEMapaMeTPUYECKOW ¢ HEYHUCIOBOM CTAaTHUCTUKHU. TaOmuiibl
conpsbkeHHocTU. TaOmuna  compsbkeHHocTH  2X2.  Tabmuupel  ¢GuaroB M 3arojioBKOB.
Henapamerpuueckne u HeuuciioBble Kputepuu. Kanonumueckuil ananu3. KoppensumonHnas
Marpura. KoaddummenTsl kaHOHWYECKON Koppensauuu. Mepbl HM30BITOUHOCTH TEPEMEHHBIX.
3aja4u acCOLMALIMH.

Tema 3. KinacrepHblii anaau3

[TocranoBka 3a/au kjactepHoro aHanusza. Onpenenenue kinactepa. [lapameTpsl kinacrepa.
Mepbl OGnuzoctH. MeTpUKH KIIAaCTEPHOIO aHaju3a. ba3oBble alrOpUTMBbl KIIACTEPHU3ALMH.
Hepapxuueckas knactepusauus. Jlennporpammbl. Metox K-cpennux. Ilpodunm xmacrepos.
B3anMoCBsI3b KJIAaCTEPHOTO M perpecCMOHHOrO aHaiu3a. Mcnonb3zoBanue nakera Loginom juist
pelieHns 3a/1ad KJacTepHOro aHanusa. KimacTepHbll aHamu3 B CpelcTBaX MHTEIUIEKTYaJbHOTO
ananmusa Microsoft Office (Ha R, SPSS, Python).

Tema 4. 3agaun knaccupukanumn

®opmynupoBka 3aaauu kiaccuukanuu. KimaccudukannoHHbI aHanmu3 ¢ 0Oy4yeHHEM.
Merton k-Onmxaiimux coceneil. HauBnblil OaiiecoBckuil knaccugukarop. Jlorucruueckas
perpeccusi. JlepeBbs pemieHunil. AITOPUTMBI TIOCTPOSHUS JepeBheB pemennit. Knaccudukarms
kputepueB pazouenuil. Kpurepuit Gini. [lepeBbs kiaccudukanum u uX cBoiictBa. Tumbl
BeTBJIeHNA. Meronpl u anroputmsl nocrpoenus nepeBbeB. Anroput™M CART. Onpenenenue
IpeKpalleHus: MOCTpOoeHUs JepeBa Kiaccupukanuu. Vcmonb3oBaHHEe HEHPOHHBIX ceTed s
pemienus 3anad kinaccudukanuu. Kaprel Koxonena. CpaBHeHHe pe3ynbTaToB KilacCcU(UKaLUU
pasnuyHbIMH  MeToaMu. Bepudukanms. Onenka kadectBa kiaccupukamuu. ROC-kpuBas.
[Toxazarens AUC. Tabnuma compsbkeHHOCTH (MaTpuua myTtaHuisl). [lokasarenu TOYHOCTH:
accuracy, recall, precision, F1



[IpuMepsl anropuTMOB IOCTPOEHUS ACPEBBLEB PEIICHUN. VCIIonb30BaHUE CTATUCTUYECKUX
naketoB Loginom, SPSS, Excel (R, Python) mst moctpoenus nepeBbeB penieHui.

Tema 5. DsieMeHTHI (PAKTOPHOI0 aHAJIU3A

ArperupoBaHue u rpynnupoBaHue AaHHbIX. [loHsTHe mpoekuuu. [IpuHUMI OpauHAUU
HaOmrofeHnid. 3amaydl  CHIDKEHHS] Pa3MEPHOCTH JaHHBIX. MeToJ IVIaBHBIX KOMIIOHEHT.
Opranuzanus pelieHus 3aJja4d METOJIOM IVIaBHBIX KOMITOHEHT. Marpuna (pakTOpHBIX HArpy3oK.
CobcrBennnie uncna. Kpurepuit KMO. Kpurepuii Kaiizepa, Kpurtepuii kaMeHHCTOH OCHITIH.
OObscHenHass coBokynHas aucnepcusi. dakropubiii aHanu3. OCHOBHBIE ATanbl (PAKTOPHOTO
ananu3a. OOLIHOCTh M XapaKTepHOCTh MepeMeHHbIX. [paduk (HakTOpHBIX HArpy3oK. MeToabl
BpameHusi. Pemenue 3amad (akropHoro ananmmsa ¢ momonisio Rstudio, Anaconda navigator
(Jupyter Notebook ),

Tema 6. ACCOIII/IaTI/IBHLIe nmpaBuJjia 1 pEKOMEHAATEC/IbLHbIE CUCTEMbI

AccouuaruBHele npasuia. llognepxka v JOCTOBEPHOCTh aCCOLMATUBHBIX NpaBuil. JInQT.
ANTOpPUTMBI TIOCTPOCHHUS aCCOLMATUBHBIX TpaBWiI. PekoMEHJaluy 1O TeHepaluu IPaBulL
Anroputm apriori. Mcmons3oBanne mnakera Deductor, Loginom, Orange i MOCTpOCHHS
accoLMaTUBHBIX MpaBuil. PekoMeHnnarensubie cucteMsl. KomtabopanoHHbIe peKOMEeHJaTelIbHbIE
cucremsl. Item-based u User-based.

4. MarepuaJjbl TeKylIero KOHTPOJISl yCIIeBaeMOCTH 00y4aomuxcs U (GoH1 OLeHOYHbIX
CPeICTB MPOMEKYTOYHOIH aTTeCTALMHU N0 TUCIUIITTHHE

4.1.®opMbI U MeTObI TEKYIIET0 KOHTPOJIS YCIIeBAEMOCTH 00y4aI0LIUXCS

B xone peanuszanuu IUCUMIUIMHBI «AHAIN3 JAHHBIX» HCMOJIB3YIOTCA CIEIYIOLUIUE METOAbI
TEKYILEr0 KOHTPOJISl YyCIIEBAEMOCTH 00yUYaroIuXCs:

Tabnuna 4.1
Tema (pa3men) ®DopMBI (METOIBI) TEKYIIETO KOHTPOJIS YCIIEBaeMOCTH
Tema 1. OcHOBBI aHAJIM3a JAHHBIX O/T
Tema 2. [IpenoOpaboTka 1 OUHMCTKA JAHHBIX O/3an/T
Tema 3. KnactepHslil ananu3 O/3an/T
Tema 4. 3aaun kaccupukanuu O/3an/T
Tema 5. DnemMeHThI (haKTOPHOTO aHAIM3a O/3an/T

Tema 6. AccouuaruBHble IpaBWwiIa H
PEKOMEHIATENIBHBIE CHCTEMBI

O/3an./KP

B mucoummae HCIIOJIB3YIOTCA CICAYIOMMUEC aKTUBHBIC 1 UHTCPAKTUBHBIC MCTO/IbI 06yT~I€HI/I$II

-AUCKYCCHUH B IICPUOJ O6C}’)KIICHI/I$I MPCIJIOKCHHBIX OLICHOYHBIX MATCPHUAJIOB;

-BBITIOJIHCHHUC U 3alllTa 3aJaHUA U KOHTpOJ'II;HOfI pa6OTBI;

-UHTCPAKTHBHAA pa60Ta o PpPCHICHUIO IIPAKTHYCCKUX 3ada4 Ha KOMIIBIOTCpAaX B
KOMIIBIOTCPHOM KJIaCCE€ C TCKYIIHUM 06CY)K)I€HI/I6M X0ga MW peE3YIbTaTOB PEIICHHA 3ada4u,
HCIIOJIb30BAHUIO COBPEMCHHBIX IMPOTrPaMMHBIX CPEACTB aHAJIUTUKH, data mining;

-BBITIOJIHCHUEC TCCTUPOBAHNA

- MCTOJbI KOJJICKTHUBHBIX O6C}’)K,Z[CHI/II71 Ha 3aHATHAX CCMUHAPCKOTO TUIIA,

- TPEHUHTH B PCIICHHUU IIPAKTHYCCKUX 3aaa4d, HAIIPAaBJICHHBLIX Ha q)OpMI/IPOBaHI/Ie
YHUBCPCAJILHBIX U O6H_Ier0(I)eCCI/IOHaJ'ILHLIX KOMHCTCHI_[I/IP'I;

HpI/ISHaKaMH JAaHHBIX MCTOAOB ABJIAKOTCA:
— AaKTHUBHU3alHA MBIIIJICHUA CTYICHTOB, IIPUYCM y'-IaHH/II\/’ICﬂ BBIHYXJICH OLITH AKTHUBHBIM;
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OLICHUBAaHHA.

— JUIMTETBHOE BpeMsi aKTUBHOCTH — YUallUiics paboTaeT He IMHU30JMYECKH, a B TCUCHHE
Bcero yueOHoro mporecca. [loaTomy maHHbIE METOJbI B OCHOBHOM PEaU3yIOTCSI Ha 3aHSATHIX
CEMUHAPCKOTO THUIA;

— CaMOCTOATCIBbHOCTD B BI)Ipa6OTKe " ITOUCKE peI_HeHI/Iﬁ IOCTaBJICHHBIX 3a1a4,

— MOTHUBHPOBAHHOCTH K O6yLIeHI/II-O IIyTEM HCIIOJIb30BaTh 6aJIJII)HO-peI>'ITPIHFOBOI>'I CHUCTCMbI

4.2. MarepuaJbl Uil TEKYIIEro KOHTPOJISl yCIIeBAeMOCTH

Tunosbie BONPOCHI JJIA onpoca mo reme 1
1.
2.
3.

AN

4.2.1 Keiic-3aganus Tunosblie oneHoYHbIe MaTepHAaJIbI 110 TeMe 1

Haiite cpaBautenbubiil ananu3 OLAP u OLTP cucrem. Cdepbl ux npuMeHeHHs.
B yeM omiinune nHPOPMALIMOHHOTO XpaHUJIMILA OT 6a3 1aHHBIX?
MH(POPMAITTOHHBIX

[IpuHuUMIBL

MOCTPOCHHUS

MH()OPMALMOHHBIX XPAHUIIUIIL.
Monenn wHGOPMAIMOHHBIX XpaHWIAN]. MHOTOMEpHask MOIeib JaHHBIX. HopmanbHas
dopma. Jlenopmanuzamust Moaenell TaHHbIX.
[IpaBuna Kogna. 3auem npumeHsieTcs ieHopManu3anus Moaesnei?
Pa3zmepHocTHbIe Monienu. B yeM oTimume Tabnuiipl pakToB OT pa3MEPHOCTHOW TaOIUIIbI?

Jaiite xapakrepucTuky ctanaapram Data Mining.

3ananue no teme 1
Hcnonp3oBanne makera QlikView m Power Bl mist pemenust 3agau aHanmsa JaHHBIX O
neMorpagpuueckoil cutyaruu B Poccum. [l Kakaoro BapuaHTa NPUBEACHBI TAaOIHUIBI C
yKa3aHHEeM BHJa HMCXOIHBIX JaHHBIX, KOTOpPbIE OyIyT aHAJIM3UPOBATHCS CPEICTBAMH OHM3HEC-

XPaHUJIHLL.

Knaccudukanus

AHaJIUTHUKHU.
ropo
JICKO Mia oc Tpynoc
e II. H. MoCco0H
Ba | T | 06 | pe | Hace | 3ap | mur | Cme | Poxnx | Cme | mace | @o | mpect | cenb oe 6e3pa
pua | o | mac | M | JeH | wa | pam | pTHO | aemMo | ptHO | JeH | HA | ymieH | ckeX | Haceme | 6otH

HT | x| T | oH | wWe Ta nst CTb CTb CTh ne Bl nst 03 HHE bIe
1 |+ + + + - - + + - + - +

2 |+ + |+ - + - - + + - - +

3 |+ + + + - - + + + - + + +
4 |+ + | + - + - - - + + - + -
5 |+] + + + - + - - + + - + - + -
6 |+]| + + - + - - + + - + -
7 | +] + + + - - + + + + - + + + +
8 |+ | + + - + + - + + - + +
9 |+ | + | + + - + - + + + - + - + +
10 |+] + | + - + - - + + - + -
11 |+ + + + - - + - + + - + + + -
12 |+ | + + - + - - - + + - + + -
13 |+ + + + - + - + + + - + - + +
14 |+ | + + - + + - + - + + - - + +
15 |+ + | + + - - + + + + - + + + +
16 |+ | + + - + - - - + + - + + -
17 |+ + | + + - - - + + - + - + -
18 |+ | + | + - + + - - - + + - - + -




19 |+ | + + + - - + + + + - + + +
20 |+ | + | + - + - - + + - +
21 |+ | + + + - + - + + + - + - +
2 |+ | + |+ - + - - - + + - - +
23 |+ | + | + + - - + - + + - + + +
24 |+ | + + - + - - - + + - +
25 |+ | + | + + - + - + + + - + - +
Tect

1. OLAP-kyOsI1. /{51 wero ucnonszytor OLAP-kyOs1?
Jnst CHU>KEeHUsT pa3MEPHOCTH 3a/1a4U1
s uckitoueHust u30bITOUHOCTH
Jis XpaHEeHUs MHOTOMEPHBIX JaHHBIX
Jl1s XpaHeHus: arperupoBaHHbIX JaHHBIX
Jl1s XpaHeHus: HOpMaJIM30BaHHBIX JAHHBIX
Jist paboThI C MOTOKOM TpaH3aKLIUN
st pabotet ¢ SQL-3anpocamu
2. MaqueCKI/m kBajpaHT ['apTHepa. BriOepuTe KBaapaHThI, KOTOPHIE BXOJSAT B
Marmyeckui kBajpanr [‘aptHepa.
JInpeps
IIperenaeHThI
YYaCTHUKHU (AaKTUBUCTHI)
IPOBUILBI (BU3YaJIU3aTOPBI)
HUIIEBbIE UTPOKHU
KOHKYPEHTHI (aKTUBHCTBI)
BEHOPBI
KaH1/1aThl (MHHOBATOPHI)
3. MOI[GJ'II/I maHHelx OLAP
Kakue cxembl HCTONB3YyIOTCS P MOCTPOESHUU MHOTOMEpHOM Mozenu AaHHbix OLAP?

Nk wh =

% NON U R W

1. Hepapxunueckas

2. UHIEKCHBIX CIIMCKOB

3. 3Be3na

4. HoOpMaJIU30BaHHAas cxema "CyIIHOCTh -OTHOLIeHHE"

5. CHEeXHUHKa

6. 1emnodka

7. cereBas

4. Onepanuu HaJ pazMepHocTAMU. Kakue onepanuy BBINOIHSAIOTCS ¢ Pa3MEPHOCTIIMU

OLAP-ky6a?

1. Ceuenue

2. TpancrnoHupoBaHue

3. Cpes

4. peranuzanus U KOHCOMUAAIIUS

5. ¢dunsrpanus

6. 3ampoc

7. 3ampoc Ha OOHOBIIEHHE

8. ynanenue
5. XpaHuiuule JaHHBIX. YKaXUTE CBOWCTBA XPaHUJIUIL JaHHBIX
MHHHUMH3AIUI U30LITOUYHOCTH
m1aT(hOPMOHE3aBUCUMOCTH (KPOCCILIaTPOPMEHHOCTBD)
3aBUCHUMOCTbH OT BPEMEHHU
MHTETPUPOBAHHOCTH JAaHHBIX

b .
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HEpa3pymaeMocTh HHPOpMALIUU
HWHTEPOIepadeTbHOCTh
HACJIEI0BAaHUE CBOMCTB
. HOpMaJu3auus
6. Kpusas runepuukia ['apraepa. CkoiabKo CTaaui COAEPKUT KpUBasi TUIIEPLIUKIIA
I"aptHepa?

% N o

7. Metononoruss KDD. Ckonbko 3TanoB cogepxuT TexHojorus KDD?

Tunosblie OlleHOYHbIE MATEPHUAJIBI 110 TeMe 2

TumnoBbie BONPOCHI VISl OIIPOCA 0 TeMe 2
1. Haiite xapakrepuctuky 3tana ETL (Extracting Transformating and Loading).
2. Kakwue 3agaun pemarorcs Data Mining?
3. KakoBo mpenHazHauyeHWEe W CPEICTBA PA3BENOYHBIN aHAIM3 JAHHBIX?
XapaKTePUCTHUKY JIUATPAMMBI <GIITUK C YCAMU)
4. HazoBuTe Kakue Onepanuy BHITOIHIIOTCS IPU arperipOBaHUH JIaHHBIX.

b

aHaJIM3a.

6. HazoBuTe U BBHINOJIHHUTE CPABHUTEIBHBIN aHANN3 TpapUUecKuX CpeaCcTB aHanm3a. JlaiTe

XapaKTepUCTUKY OUPKEBBIX JHArPaMM.
7. J11s 4ero ucnoib3yrTcs JuarpaMmbl paccestHUs?
3aganuga mo teme 2

3amanue 1. Pemute 3aauy pa3BeoyHOTO aHainu3a Juisi Habopa manHbIx Boston B dataset

Orange naHHbIi HA0Op NaHHBIX Ha3biBaeTcs Housing.

Hns pemenus 3agaun B excel, R, SPSS numerorcst nanusie Boston. B python ucnons3oBath

sklearn.datasets.load_boston
3amanne 2. Habop maHHBIX ©MEET MPOITYCKH U aHOMaJIbHbIE 3HAYCHUS

Jaiite

HpI/IBGZII/ITC MNpUMEPLI HCIIOJIB30BaHUA CTATUCTUYCCKUX IIAKCTOB [JIsI PA3BCAOYHOIO

X Y

[EEN

[EEN

'
=

]
w

BRPINPANII NP>

N
(921

DN (PPN O

HPlWOIARNWIW|IRLRIU|d|PWIRLRLWWINIOWIN|W
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10

10

19

-23

39

11

12

12
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5 7
1 1
2 2
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 TUIIOTE3Y O HOPMAJIBHOM 3aKOHE PACIpEeAeIeHUs 11 epeMeHHbIX X,Y
2. PemnTh 3a1a4y BOCCTAHOBIICHHUSI PONYILIEHHBIX JIaHHBIX;
3. HaiiTu anomManbHbIC 3HAYCHHUSI.
4. IlpoanHanu3upoBaTh KOpPPEJSIUI0 MEXAYy NepeMeHHbIMU. [IpoBeputh rumoresy o
3HAUUMOCTH KO3 (HULIMEHTa KOPPEALUN
Tecr

1. T'ucrorpamMmsl pactpeneneHus

[locTaBuTh COOTBETCTBHE MEXKAY 33ZaHHBIMH IOCJIEAOBATENbHOCTAMH M TUCTOTPaMMaMu
pacrpesieNieHns, ecly TOCIe0BaTeIbHOCTH TPENCTABISIOT COOOH ClydallHble YHClia, TONYyYEHHBIE C
MIOMOUIBIO Pa3JINYHBIX TEHEPATOPOB C PA3HBIMU 3aKOHAMU PACTIPENICIICHHS:

set.seed(1234)

x1<-rnorm(1000,10,2)

x2<-rgamma(1000,2,5)

x3<-rt(1000,8)

x4<-rexp(1000,0.1)
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BapI/IaHTI:I OTBCTOB:

an

a. Xl
b. X2
c. X3
d X4

2. Kpurepuii mpoBepku TUIIOTE36I 0 HOPMAJILHOM 3aKOHE PaCIIpeIeICHIS

BriGepute U3 NpeaiokeHHOTO CIIHCKA CTATHCTUYECKUX KPUTEPHEB KPUTEPHi, KOTOPBIN MO3BOJISET
IPOBEPUTH TUTIOTE3y O HOPMAJIBLHOM 3aKOHE paclpeeNIeHUs

- Konmoroposa-CmupHoBa

- [Iupcona (Xu kBapar)

- CterOzEHTA

- Quiepa

- anmpo

- Hanupo-IIareuxoro

- ManHa-YutHu

- Annepcona-/lapnunra

3. AcummeTtpus

ITocnenoBaTenbHOCTD 3a/1aHa C TOMOLIBIO ITPEUIOKEHUS

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

YeMy paBHa acCHMMETpUs JaHHOW IOCIEA0BATEIILHOCTH, €CIIU BCE MPOITYCKH 3aMEHEHBI CPEIHUM
3HAYCHUEM NMEEMbIX NTaHHBIX. OtBeT JIaTb C TOYHOCTBIO 1O JIBYX 3HAKOB ITOCJIC 3anAToON

14



4. 3Ha9MMOCTh KOG UIIUCHTA KOPPEIISAIHH
UeMy paBeH ypOBEHb 3HAYMMOCTH TPH MPUHITHN THIIOTE3bI O HAIMYHUN Koppensu [Tupcona s
JIBYX ciiydaiiHbIX BeanunH/ OTBET AaTh C TOYHOCTHIO JIO JABYX 3HAKOB IOCIIE 3aIIATON

Tabnu

a

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

5. NHTepKBapTUIBHBIN pa3Max

ITocnenoBaTenbHOCTD 3aJaHa C IOMOIIBIO ITPEIOKEHUS

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

UeMy paBeH MHTEPKBAPTWIBHBIA pa3Max Ul JAHHOM HOCJIENOBATENbHOCTH, €CJIM BCE MPOITYyCKH
3aMCHCHbI CPCAHUM 3HAYCHUEM UMCCMbBIX JaHHBIX. OtBeT JaTb C TOYHOCTBIO OO0 LICJIBIX

6. KoppensiiinoHHbIi aHau3
Yemy paBeH koddurpienT koppessiun CrimpMena AJisl CIIydaifHbIX BeTUIHH X, Y

Tabnu
a
HaOIIOACHUN
X y
0 3
2 4
3 5
1 3
4 4
5 3
OTBeT 1aTh C TOYHOCTHIO JI0 JBYX 3HAKOB IOCJIE 3aMATON
7. k03 pULIMEHT KOppenIIUuu
Yemy paBeH kodddunment koppensiuu [lupcona mist cnydailHbIX BETUYHH
Tabmmuig
a
HaOJIIONEeHUH
X Y
0 3
2 4
3 5
1 3
4 4
5 3
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8. Kpurepuii [llanupo-Yuika

CrenepupoBarh Cily4dailHyI0 BBIOOpPKY, pa3smepoM B 500 HaOmrOIEHUN, HCIIONb3YS
TreHEepaTop HOPMAJIbHO PACIIPEEICHHbIX CIYyYalHbIX YMCENl ¢ MaTeMaTuyeckuM oxuaanuem 10,
nucnepcuert 16. Ilpu >TOM HayanbHOE 3HAYEHHUE TEHEparopa CIydallHbIX yucen paBHO 4321.
Uemy paBeH ypOBEHb 3HAUYMMOCTH TMPU TPOBEPKE THUIIOTE3bl O HOPMAJIBHOM 3aKOHE
pacnpezneneHusi ¢ nomoipto kpurepus Illanupo-Yunka. OTBeT narb ¢ TOYHOCTBIO 10 JBYX
3HAKOB IOCJIE 3aIsTON. B KauecTBe anbTepHaTUBHOM MCIIOJIBb30BATh IBYCTOPOHHIOIO TUIIOTE3Y.

9. IlpoBepka runoTessl 0 3aKOHE pacHpeaesICHUs

CrenepupoBarh Cily4dailHyI0 BBIOOpPKY, pa3smepoM B 500 HaOMrOIEHUN, HCIIOIb3YS
TFeHEepaTop HOPMAJIbHO PACIPEEICHHbBIX CIYyYalHbIX YUCENl ¢ MaTeMaTuyeckuM oxuaanuem 10,
nucnepcuer 16. Ilpu >TOM HayanbHOE 3HAYEHHUE TEHEparopa CIydalHbIX uucen paBHO 4321.
Uemy paBHO Habmromaemoe 3HaueHue Kputepus KommoropoBa-CmupHoBa. OTBeT Aath C
TOYHOCTBIO [0 JABYX 3HAKOB IOcje 3amdaroil. B kauecTBe albTepHATUBHOW HCIOJIb30BaTh
JIByCTOPOHHIOIO THIIOTE3Y.

10. ITpoBepka rumnoTe3sl 0 3HAUMMOCTH OTIAUYUI
Hmeercst BBIOOpKA 3HAYCHUH JIBYX CIyYalHBIX BEIIMYUH

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

[IpoBepuTh TrUNOTE3y O pPABEHCTBE MAaT€MaTHYECKUX OXUIAHUM MpU JOMYIIEHUU O
HEPABHBIX ITUCIEPCUU IIPU JOIYILEHUN O HE3aBUCUMOCTHU JAHHBIX BEJIUYHH.

UYemy paBHO HaOmonaemoe 3HaueHUe kputepust CrbrofeHTa. OTBET JaTh C TOYHOCTBIO J10
OJIHOT'O 3HAaKa I10CJIe 3aIATON.

11. IIpoBepka runoTe3sl O paBEHCTBE AUCIIEPCHH

I[aHHI)IG 3aZlaHbl IBYMA ITOCIICAOBATCIIbHOCTAMUA

x<-¢(0,2,3,1,4,5)

y<-c¢(3,4,5,3.,4,3)

Yemy paBHO HaOmogaeMoe 3HaueHHe Kpurepus dDumiepa Opu NPOBEpPKE TUIOTE3BI O
paBeHcTBe nucnepcuit? OTBET AaTh C TOYHOCTBIO 0 ABYX 3HAKOB MTOCIIE 3aIATOM

12. TIponycku JaHHBIX

[TocnenoBarebHOCTD 3a7jaHa ¢ MOMOIIBIO MPEAJIOKEHUS

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

YeMmy paBHO cCpeAHEe JaHHON IOCIIENOBAaTEIIBHOCTH, €CJIM BCE IPOIYCKH 3aMEHEHBI
MeMaHHbIM 3HaueHrueM. OTBET 1aTh C TOYHOCTBIO JI0 IBYX 3HAKOB MOCIIE 3alsTON

13. IIponycku gaHHBIX

[TocnenoBareabHOCTH 33/1aHa ¢ TOMOLIBIO MPEIOKEHHS

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

Uemy paBHa MeauaHa JaHHOM MOCIENOBAaTEIbHOCTH, €CJIM BCE MPOIYCKH 3aMEHEHBI
CpPeIHUM 3HAYEHUEM HMMEEMBIX NIaHHbIX. OTBET NaTh C TOYHOCTBHIO JI0 JIBYX 3HAKOB IOCIE
3ansaTon

Knroun:
1 2 3 4 5 6 7 8 9 10 11 12 13
1-3,2-11,4.5,710,86]0,62| 9 | 0,28 | 0,26 | 0,57 0,96 - 0,66 11,52 | 13,33
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1 73_47 1 ,4

4.2

Tunosblie OlleHOYHbIE MATEPUAJIBI 110 TeMe 3
Tunosble BONPOCHI JIf1 ONPOCa 1Mo Teme 3

1.

2.

98]

A S

Yro nonumaerca mnox kiactepom? HazoBure xapakrepuctuku kimacrepa. UYrto Takoe
«LIEHTpOU» KilacTepa?
Jaiite knaccupukanMio METOAOB KiIacTepHOro aHauuza. llpuBenurte mnpumepsl uX
IPUMEHEHHUS B IPAKTUUECKOM KU3HU.
3aueM HcHoIb3yIOTCS Mepbl Onuzoctu? HaszoBute Meronsl ompeneneHus — OJIM30CTH
MEXy KJIacTEpaMH.
Korna npumensiercst MeTon O6rKHEro cocena, ganpHero cocena? CpaBHUTE UX.
JlaiiTe XapakTepUCTUKY METPUK KJIIACTEPHOI'0 aHAJIM3a.
[TossicHuTE comep:KaHHUE «IEHAOIPAMMBI» U OPTaHU3ALMIO €€ IPUMEHECHMSL.
Uro nonnMaeTcs moa mpoduiieM Kiacrepa.
Hcnonp30BaHUE CTAaTUCTUUECKUX IIAKETOB I PELLIEHUS 3a7a4 KJIACTEPHOIO aHaJIn3a.
JlafiTe XapakTepUCTUKY METOJa K-CPEIHUX.

3amanuda mo teme 3

3amanmue 1.
Nmeercst BeIOOpKa naHHBIX 0 6 mpennpusaTusx. Haifitu paccrosiHue Mexay oOBeKTaMu ¢

IIOMOIIBIO 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 nomomiplo mnpuHIMNa "Ommkaiimero cocena" a8 METpUKM EBKIMAAa MOCTPOUTH

JIeHAorpaMMy. 3agady pemuTh B pa3iuuHbIX npuioxeHusx. [loctpouts workflow-diagram
Orange

3aganue 2.
Ha npennpustum cymectByror 5 otraenoB. [IOCKOIBKY B HMX HMMEETCS PA3HOE YHCIIO

COTPYIHMKOB, pa3HbIe BHUJBI JEATEIBHOCTH W JpP. PELICHO CrPYyNIUPOBaTh OTHENbl. Pemmnts
3a/1a4y TPyNIUPOBAHUS UEPAPXUIECKUM U METOAOM K-CpeTHuX.

CTOMMOCTbH TPOU3BOACTBEHHBIX CpennemecsuHblil 00beM
dhonmos, X1 pabor, X2
1 699 190
2 510 210
3 340 110
4 290 95
5 310 130

3amauy pemuth B R, SPSS, Python
3aganue 3. PacueTHo-rpadguyeckoe 3agaHue.
Pemmts 3amady KjaacTepHOro aHainu3a JUid NMpeaaoXkeHHoro Habopa naHHbIX. Mmeercs 30

Ha6op013 JAaHHBIX, Pa3sMCIICHHLIX B Moodle. Kancnmﬁ CTYACHT pPCIIAacCT 3aJjadyy KJIACTCPHOT'O
aHajn3a il CBOCro BapuaHTa MCXOAHBIX HaHHBIX. HpI/I PEIICHNHU 3aJa491 KJIACTCPHOI'0 aHajin3a
CICAYCT pCHIaTh 3ada4u HUCPAPXUUCCKOI0 KIACTCPHOTO aHAJIM3a W KIACTCPHOTO aHAJIN3a4,
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peleHHoro ¢ nomoinpio Merona k-cpennux. B Moodle HaxomuTcst mpumep pelieHus 3agadul v
odopmieHus ordyera. B npumepe npuBeneHb! CKPUNTHI, TO3BOJISAIOIINE PEIINTh JaHHbIE 3a/1auu
Ha s13bIKe R.

Tect
l. Hennporpammel.  [locTaBuTh  COOTBETCTBHE MEXKIAY JACHAPOTpaMMaMHM U
UCIIOJIb3YEMBIMHU METOAMHU JUISL HaOJII0ICHUH, IIPU3HAKA  KOTOPBIX 3aJaHbl

HOCIIEI0BATENLHOCTAMU
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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2. Uepapxuueckuid knactepHbld aHanu3. [lpu pemeHnn 3agadyd  KJIACTEPHOTO
aHanmu3a JuIs HaOopa JaHHBIX iriS pPa3dIUYHBIMA METOAAMHU IOCTPOCHBI JCHIPOTPaMMBI C
BBIJICJICHUEM KJIACTEPOB MPAMOYTOJbHUKAMU U1 33JaHHOIO YMCIIa KJIACTEPOB PAaBHOTO TPEM.
BriGepuTe mydImii u3 METOIOB, €CITU ACHIPOTPAMMBI HIMEIOT CIICTYFOIIHA BH/T

method centroid

ol g

- OJIMOKHETO cocena

- JAIBHEro cocea

- HEHTPOUTHBIN

- CPEIHEN CBSI3U

- B3BEIICHHOW CPEIHEN CBSI3H

3. Meronbl uepapxudeckon kinacrepuszanuu. Kakoil W3 MeETOIOB KIJIaCTEPHOTO
aHaJu3a NP aHaJIU3€ KaHIUJATOB HA BKIIFOUEHHS B KJIAcTep HA TEKYIIEM Iare MCIOJIb3yeT
pe3yAbTaThl OLICHKU TUCTIEPCUI?

1. meton Bapna

MeToz OJIMKalIIero coceaa
METOJ] IOJIHOU CBSI3U
LHEHTPOUIHBIA METO]
METO]T HEB3BEIIEHHOTO IMOMAPHOTO CPETHETO

Rl
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4.BuytpuknacrepHas nucnepcus. Mcmonszys RStudio pemmuTh 3amady KiacTepHOTO
aHaJgu3a METOJOM K-cpemHux mjis Habopa maHHBIX iris. [lpm pemieHun 3amadyud MCHOIB30BaTh
HauyaJbHOE 3HAYE€HHUE TIeHeparopa ciydailHbIX uyucen 1234. 3agarb MakCHMalbHOE YHCIIO
utepaunii paBHoe 10. Ywucio kinacTtepoB 3aaarh paBHbIM TpeM. llepen pemienueM 3agauu
BHITIOJIHUTh ~ CTAHIAPTU3AlMI0 3HAYCHUW TapaMeTpoB C TOMOIbK  QyHKIuu  scale.
Knactepuzanuio BBINONHATH [0 YETHIPEM IEPEMEHHbIM Habopa AaHHBIX (IJIMHE U HIMPUHE
YaleNaucTUKa U JenecTka). Yemy paBHO cyMMapHOE 3HA4€HHE BHYTPUKIACTEPHOM AMCIIEPCUU
JUISL BCEX TpeX KiacTepoB?

5. dennporpammbl. HabGop naHHBIX 3aqaH JABYyMs IOCJEIOBAaTEIbHOCTAMU 3HAYCHUI
MIPU3HAKOB.

x<-c(2,3.4,5,6,7,8,3.5)

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

YeMy paBHO 3HAUEHUE PACCTOSIHUSI MEX]Y YETBEPTHIM M JIEBATHIM HAOIIONECHUSMHU, €CIIU
BCE JIaHHBIMU OBUIM CTaHAAPTU3UPOBAHBI C MOMOIIBIO (PyHKIMHU scale, a TakkKe MPH MOCTPOCHUU
JEHAPOTrpaMMBbl UCIIONIb30BaTh METOJ MOJTHOM CBs3U (HaynbHero cocena)? OTBET JaTh C TOYHOCTh
JIO IBYX 3HAKOB IOCJIE 3asTON

6. Jlmarpamma cuinystoB. [locie pemlieHus 3ajadd KJIACTEPHOrO aHaiu3a Juis Habopa
JIAHHBIX i1 MOJTyYeHa JruarpaMmMa CHIIydTOB, KOTOpasi HMEET BHI:

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

1: 50| 064

2: 471035

31531039

T T T T T 1
0.0 02 04 06 08 1.0
Silhouette width s,

Average silhouette width - 0.46
VYkaxxuTe HOMEp KJlacTepa, KauyecTBO (POPMUPOBAHUS KOTOPOTO HAWUJIyYIllee MPU €€ OLEHKE
MECTOOOM CI/IJ'Iy3TOB? HOMep JIydHero Kjiacrepa ykasarb 4ucCJIOM

7. meron k-cpennux. Mcnons3ys RStudio pemmts 3aqady K1acTepHOro aHallM3a METOJIOM
k-cpennux ans Habopa naHHBIX iris. [lpu pemenun 3agauu UCHOIB30BaTh HayalbHOE 3HAYCHHE
re’eparopa ciydaiHbix uucen 1234. 3anate MakcuManbHOE 4nciio urepanuil papHoe 10. Yucno
KJIaCTepOB 3a/aTb paBHbIM TpeM. llepen pemieHueM 3afaddl BBINOJIHUTH CTaHAAPTU3ALMIO
3Ha4YeHUIl mapameTpoB ¢ momoulbio GyHkuuu scale. Knacrepusanuio BBITOTHATh MO YEThIPEM
NepeMEeHHBIM Habopa aHHBIX (JUIMHE U IIMPHHE YalleIuCTHKa U JenecTka). Yemy paBHO 4HCIIO
HaOTI0ZIeHNH, TOMABIINX BO BTOPOH KiacTtep?

8. Metrpuku pacctosHus. Yemy paBHO EBKIMIOBO paccTosHHUE MEXIYy OOBEKTaMH,
XapaKTepU3yeMbIMH IByMs TPU3HAKAMU, €CJIM M3BECTHBI 3HAYEHUsI IPU3HAKOB

]
]

OrtBer AaTb € TOYHOCTBIO N0 ABYX 3HAKOB ITOCJIC 3aIsToN

9. Ilpodunm kmactepoB. 3aaada KJIacCTEPHOTO aHAIM3a JAJs HabOpa JaHHBIX iris pelieHa B
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SPSS. 3apmaua pemanach METOIOM JBYXAITAallHOIO KJIACTEpHOro aHainu3a. B pesynbrare ee
peleHust A 3aJaHHOTO YHWClla KJIACTEpOB PAaBHOIO TpeM INOdydeHa Tabiuua mnpoduien
KJIaCTE€POB, UMEIOIIAsl BUJI:

HpoaHaHI/BI/IpOBaB JaHHYIO Ta6JII/II_Iy, YKaXXUTC HOMEP KiIacTepa, KadC€CTBO KOTOPOIO
LeHTponael

SEPALL SEPALW PETALL FETALW

CTaHg, CraHg. CraHa. CTaHg,
CpegHee OTEMOHEHWUA CpejHee OTKMNOHEHKA CpegHee OTKMOHEHKA CpegHes OTENOHEHUA

1 5,0060 35249 3,4280 37506 14620 17366 2460 10539
2 61742 59177 2,8333 29940 48065 76298 1,666 ,40908
3 74286 41519 3,3857 34847 6,2286 35456 2,2000 25820
OBLEAMHEHHEI 58433 82807 3,0573 43587 3,7580 1,76630 1,1993 76224

Knactep

Hauxyzauiee. B oTBeTe HOMEp yKa3aTh YUCIOM

10. Paccrosnue Manxerrena. Yemy paBHO paccTosHue MaHXETTeHa MEXIy OObEKTamH,
XapaKTepu3yeMbIMU JIByMs IIPU3HAKAMHU, €CJIM U3BECTHBI 3HAUCHUSI IPU3HAKOB

]
]

OtBer JaTb C TOYHOCTBIO 10 LIECIBIX

11. Paccrossame MwuHkoBcKoro. Mcmomnb3ys HaOOp JaHHBIX HMPUCHL, ¢ ToMolibio SPSS
onpenenauTs paccrosiHue Mexay nepemeHHbiMU SEPALL, SEPALW c¢ nomomipto MeTpuku
MMHKOBCKOTrO BTOpOro nopsuaka. [Ipu pemiennun 3amgayu BBITOJIHUTE CTAHAAPTU3ALMIO 3HAYCHUI
MEPEMEHHBIX C IMOMOILIBIO Z-OLIEHKU. 3ajadyy pelUTh C [OMOIIbI HEepapXHUUECKOU
KJIaCTEepU3aIINH, UCTIONB3Ysl MeToll Bapaa. Pesynbprarsl B3aTh U3 Marpuiibl Oim3octu. OTBET 1aTh
C TOYHOCTBIO JI0 JBYX 3HAKOB I1OCJIE 3aIIATON

TunoBble OLIEHOYHbIE MaTepHaJbl 110 TEME 4
TunoBblie BOIIPOCHI IJIA OIIPOCAa IO TEME 4

1. [aiite ompenenenue 3anaud kinaccupukanuu. Kakume MeToAbl pelleHus 3a1adu
kjaccugukanuu Bel 3Haere?

2. OcobeHHOCTH pelIeHHs 3a1a4 KJIacCu(UKAIUU ¢ O0yIeHHUEM.
3. JlepeBbs ki1accu@UKaIMKU U UX CBOMCTBA.
4. IlpuBenute mpuUMEpPHl AITOPUTMOB JIEPEBHEB.
5. Kak onpenensieTcst mpaBuiIo OCTAHOBKH MOCTPOEHUS JiepeBa’?
6. Auroputm CART? IIpuBenute npumMep €ro UCHoOIb30BaHMUSL.
Tunoswple 3a1aHus 10 TeMe 4
3aganue 1. [TocTpouTs AepeBo pelIeHU MO TaHHBIM, TPUBEICHHBIM B TaOIUIIE.
Pelituar Bo3spacr Yposenn/loxona OO6pasoBaHue
0 35 3000 0
0 25 5000 1
0 31 7000 1
1 56 1000 0
1 62 1100 1
1 49 1500 0

3aganue 2. Pemmth 3amady Jjoructudeckod perpeccud. OmnpenenuTh KauyecTBO
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IOCTPOGHHOW Mofenu Kiaccuukanuu. Pemmths 1naHHYIO 3agady JIpyruM — MeTOolaMu
kinaccudukanuu, peanuzoBaHHbiMH B Deductor Academic. CpaBHUTH pe3yabTaThl peHICHUS
3a/1a4u KJIACCU(UKAIIUU C TIOMOIILIO TaOIUIIBI CONPSKEHHOCTH.

Petituar Ob6pazoBanue, Al Joxon, A2 Bospacrt, A3
HU3KUH BBICIIICE MaJTBIN 35
HU3KHI cpemHee OOJIBIION 40

BBICOKHIA BBICIIICE OOJIBIION 30

BBICOKHIA BBICIIICE OOJIBIION 30
HU3KHHN cpenHee MaJIbIi 30

BBICOKHU BBICIIICE MaJTBIN 35

BBICOKHIA BBICIIICE OOJIBIION 45

BBICOKHIA BBICIIICE OOJIBIION 35

3apanue 3. 3aganue 3. PacueTHo-rpaduueckoe 3axanmne.

Pemmute 3amauy knaccudukanuu A OpeanokeHHoro Habopa maHHbeix. Mmeercs 15
Ha0OpOB JaHHBIX, pa3MelleHHbIX B Moodle. Kaxplil cTyneHT pemaer 3ajady KiacCU(pHUKaluu
JUIS CBOET0 BapuaHTa HWCXOAHBIX MaHHBIX. [IpW pemeHuu 3amauu KiacCU(UKALUU CIeayeT
pelars 3a/laud Kjaccu(UKaluy METOaMH JIOTUCTUUECKOM perpeccuu, AepeBbeB pelieHui, k-
Ommkalmmx cocenei, ciydaitHoro neca. B Moodle HaxomuTcsi mpumep pemieHus 3a1add U
oopmiieHus: otyeTa. B mpumepe nmpuBeneHbl CKPUIITHI, TO3BOJISIOIINE PEIIUTh JaHHbIE 3a/1a4uu
Ha s3bIKe R, a Takxke ¢ momoiusto miargopmsl Anaconda Navigator u npuiioxenus Orange.

Tecr
1. JepeBbs pemienuil. B pesynprare NOCTpOoeHHs [OepeBa PELICHUNM IOPU PELICHUH 33Ja4d
KIaccu(UKaIMU UPUCOB MONYYCHA TaKas XapaKTEPUCTUKA Y3IIOB:
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 ( 0.00000 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 <5.15 5 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 >4.95 6 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 <4.95 6 5.407 virginica ( 0.00000 0.16667 0.83333 ) *

15) Petal.Length > 4.95 40 0.000 virginica ( 0.00000 0.00000 1.00000 ) *
JJist mecToro y3ia mocTaBsTe COOTBETCTBHE 3HAYCHUH [TapaMETPOB y3I1a M UX Ha3BaHUH
-54
- 33.320
- 0.00000
-0.90741
- 0.09259
BapuaHTbl OTBETOB;

- BeposTHOCTB TPETHETO Kiacca B y3IIE;

- BeposiTHOCTB TIEPBOTO KJ1acca B y3Jie;

- KonnyecTBo 371€MEHTOB B y3JI€;

- BeposiTHOCTBH BTOPOTO KJ1acca B y3JI€;

- Jlonst mpaBUIIbHO KJTacCU(UIIMPOBAHHBIX B y3II€;
- Jlonst HeBepHOU KiTacCU(PUKAIIMK B y3JI€

2. BBI60p KJ'IaCCI/I(l)I/IKaTopa. Hcnons3oBanue Ppa3JIMIHbBIX MCETOAOB KJ'IaCCI/I(i)I/IKaL[I/II/I IMO3BOJIACT

MOJIYYIHUTD CIIEAYIONINE TaOIUITBI CONTPSDKEHHOCTH.
MeToa TMHENHOrO IMCKPUMUHAHTHOTO aHaJIu3a
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9535 |42

546 |[77

Meron k 6mmkaiimmux coceneit mpu k=9

9938 Q

973 ﬂ

Jloructuueckas perpeccust

9770 |07

005 |18

Merton OOpHBIX BEKTOPOB

9882 ||03

890 |25

BriOpath myummii METO TIO TTOKa3aTeNio precission
- METOJ1 OIIOPHBIX BEKTOPOB

- MeTon k-Ommkaimmx coceneit

- JIOTUCTHYECKAs pErpeccust

- IMHEWHBIA TUCKPUMHUHAHTHBIN aHAJIN3

3.Ucnonp3oBaHne pa3IMYHBIX METOMOB KJIACCU(PHUKAIMU TIO3BOJSET MOMYYHUTh CIEAYIOIINe
TaOIUIBI COTPSIKEHHOCTH.
MeTox TMHEHHOTO AUCKPUMUHAHTHOTO aHAIH3a

9535 |42

77

Merton k onmwkaiiux coceneit mpu k=9

9938 Q

973 a

Jloructuueckas perpeccust

9770 |07

005 |8
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MeToz onopHBIX BEKTOPOB

9882 1|03

890 |25

Bri0pats myummmii MeTon 1o TOKa3aTeiio accuracy
- METOJ1 OIIOPHBIX BEKTOPOB

- Metox k-Gnmmkaimmx cocenei

- JIOTUCTUYECKAsl perpeccus

- JINHEVHBIA JUCKPUMHUHAHTHBIN aHAJIU3

- JlepeBbsi pelieHu.

4. Ipu pemrennu 3a1a4n KiaccUPUKaLUN HA HA0Ope AaHHBIX iris TOJyYEHO IEPEBO PEeLICHUI

ecision Tree iris $ Species
virginica
3133 35
100%

virginica
.00 49 51
659%

virginica
00 03 97
33%

versicolor

.00 92 .08
35%

Rattle 2021-a1s-21 12:08:47 Vladimir
KakoBa BepoATHOCTb OIIMOKH NPH KJIaCCHU(PUKALIMK LIBETKA, €CIIH, AJMHA JIeTecTKa Oombiie 2, 6 cM
u menbie 4,9 cm. OTBET JaTh C TOYHOCTHIO JIO JBYX 3HAKOB IIOCJE 3allATON. B KauecTBe pa3memuTes
UCIIOJIb30BATh 3aIITYIO
5. KauecTBo knmaccudukaropa
Tabnmuma conpspbkeHHOCTH (MaTpuIla MyTaHMIbl, confusion matrix), MomydeHHas MPHU TPOBEPKE
KauecTBa OMHAPHOTO KiIaccu(UKaTopa, UMeeT BT

b

D

CrpokaMu MaTpHUIbl SIBISIOTCS WCTHHHBIE 3HAYEHHs] TECTHPYEMBIX OOBEKTOB, a crojlna -
pe3yibTaThl  TecTHpoBaHMs. YeMy paBHO 3HaueHHME IIOKa3arelss TOYHOCTH  KiaccH(ukaropa
(precission)? OTBeT JaTh ¢ TOYHOCTHIO JIO JABYX 3HAKOB ITOCIIE 3aISATON

6. KauectBo knaccugukaropa
Tabnuna conpsbKeHHOCTH (MaTpulia IMyTaHWIBL, confusion matrix), MOJXy4YeHHAs MPU MPOBEPKE
KauecTBa OMHAPHOTO KiIaccu(UKaTopa, UMeeT BT

b

D
CtpokaMu MaTpHIIBl SBJISIOTCS HMCTHHHBIE 3HAYCHHWSI TECTHPYEMBIX OOBEKTOB, a CTOJOIa -
pe3yNbTaThl TeCTHPOBaHUsA. YeMy paBHA TOYHOCTh Kiaccudukaropa (recall)? OtTBeT AaTh ¢ TOYHOCTHIO

24




JIO TBYX 3HAKOB ITOCJIE 3aISTOM

7. KauectBo knaccuukanuu

B pesynbrare pemenus 3anauu kiaaccupukanuy ¢ momomsio Orange METOAOM JEPEBbEB peIICHUN
HOJTydeHa MaTpHIa

i Confusion Matrix - [m] =

Tree Show: |Number of instances =

Iris-setosa lris-versicolor Iris-virginica I
Iris-setosa 10 [ 0 10
Iris-versicolor 0 17 0 17

E

Iris-virginica 0 3 15 18

[] Probabilities

2pply Autormaticsl Select Correct Select Misclassified Clear Selection

7BIB:

Jannas marpuua mojiydeHa HpU NPOBEpPKE KayecTBa Kiaccu(uKaropa C IOMOIIBIO TECTOBOU

BbIOOpKH. Omnpenenutsh 3Hadenue mokaszarenss AC. OTBeT JaTh ¢ TOYHOCTBIO J0 JBYX 3HAKOB MOCTE
3arATon

8. Tabmuma conpsbkenHocTH (confusion matrix). Tabnuma conpsskKeHHOCTH (MaTpulla MyTaHUI,
confusion matrix), mosyueHHast Py MPOBEPKE KauecTBa OMHAPHOTO K1acCU(UKATOPA, UMEET BUJT

b

D

CTpOKaMI/I MaTpulbl ABJIAIOTCSA HWCTUHHBIC 3HAYCHUSA TCECTUPYCMBIX OGT)CKTOB, a CTOJ'I6H3 -
pe3ynbTarel TecTupoBaHUs. YemMy paBHa TOUHOCTHh Kiaccuukaropa (accuracy)? OTBer gath ¢
TOYHOCTBIO JI0 ABYX 3HAKOB IOCJIE 3aISITON

Tunosbie OLEHOYHbIC MATEPHUAJIBI IO TeMe S
Tunossie BONPOCHI AJIA ONIPOCa IO Teme S

3amanuda mo Teme 5
3ananme 1. Pemutes 3amauy ¢akTopHOro aHanmu3a s HaOopa maHHbIX ausland.sav. Jlannbie
NPECTaBISIOT COOOH pe3ynabTaThl aHKETUPOBaHUs, MpoBeaeHHoro Mucrtutyrom Conmonoruu
VYuuBepcutera MapOypr. Ha ocHoBe pa3paboTaHHOW aHKETHI Ha JBYX T'€CCEHCKHX
METAJUTYpPTHUYE€CKUX MPEANpUIATUAX OBbI0O MPOU3BEIACHO HCCIENIOBAaHHE OTHOIIEHUS K
uHocTpaHam. OmnpammrBaeMbIM MPEIUIOKIIN BBICKa3aTh CBOE OTHOIIEHHE K CIEIYIOIUM
MSATHAIIATH [TOJI0KEHUSIM:
. HeoOxoauMo yimydmimTh HHTETPANNIO0 HHOCTPAHIIEB.
2. Heo6XonuMo MAr4e OTHOCUTHCS K OeKEHIIaM.
3. denbru ['epmMannu AOMKHBI OBITH OTPau€Hbl HA HYXK/bI CTPAHHbI.
4. 'epmaHust — 3TO He CIyk0a COIMATbHOM MOMOIIHU JJIsl BCETO MUpA.
5. Heo6xomumo cTapaThbCsi HaJakKuBaTh XOPOIINE OTHOLIEHUS IPYT C APYTOM.
e 6. IIpaBa GexxeHIlIEB cleNyeT OrPaHUYHTh.
7
8
9
1

—

. HeMIibI cTaHYT MEHBIITMHCTBOM.

. [IpaBo OexeHIleB HEOOXOAMMO OXpaHsTh BO Beel EBpore.

. BpaxxneOHOCTh K MHOCTpaHIIaM HAHOCUT Bpel SKOHOMUKe [ epmaHuu.

0. CHavasia He0OXOIUMO CO34aTh HOPMAJIbHBIE YKIJIMIIIHBIE YCIOBUS ISl HEMIIEB.
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e 11. MbI Beab TOXKE MPAKTUUECKHU BE3/E SBISEMCSI HHOCTPAHIIAMHU.
e 12. MynbTHKYJIBTYpa 0O3HAYAET MYITbTUKPUMUHAIL.

e 13. B nogke HET CBOOOJHBIX MECT.

e 14. UnocTpaHIibl BOH.

e 15. MHTerpamnus HHOCTPAHIEB — 3TO YOUNHCTBO HAIUH.

OueHKH CTaBWINCH O CEMHOANBbHOI IIKajne: OoT MojHoro Hecornacus (1) mo momHOro
cornacusi (7). PesympraTel ompoca mns 90 dyemoBek xpaHstcs B (haiine ausland.sav B
nepeMeHHbIx al - al5. Ilpumep npuseneH B camoyuutene SPSS.

OTMeTuM, 4TO JaHHbIE MPUBEJICHBI HAa HEMEIKOM s3bike. [Ipu BBINOTHEHUU 3aAaHUs
CJIeJlyeT JaHHbIE NMPEACTaBUTh Ha PYCCKOM SI3BIKE.

Tect
1. DTansl hakTOpHOTO aHATHM3a

[locTaBeTe COOTBETCTBHE MEXAY HOMEpaMH JTarnoB (AKTOPHOTO aHalu3a M UX
cofiep)KaHueM

1. Br16op MeTona pakTopHOTO aHaTN3a

2. Br160p uncna KoMmoHeHT ((paKkTopoB)

3. [loctpoenne marpuil W ompeneneHue 3HAYCHWH KOMIOHEHT ((hakTopoB) st
Ka)XJIOTO HAOJTFOJICHUS

4. Bpamenne kommoneHT ((hakTopos

5. WuTepnpeTanys Nogy4eHHBIX KOMIIOHEHT ((pakTopoB)

2. KoppensunonHast MaTpuia
I[I/IarpaMMa KOppensauuoHHo# Matpuisl [lupcona nmeer Bux

eorrelgtlun UsJuq@eRa;Ings t{slng Pearspn 1 =

z
........... |
- Q9000000000
-'*”...........
90000000000 g
00000000000 D
00000000000
90000000000
- § 9P 000000®

90000000000
08

g .

Rattie 2021-Ar8-21 20°24°16 Viadimir bid

Bribepute npaBUIIbHBIN OTBET

1. 3P PEeKTUBHOCTH (PAaKTOPHOTO aHAINU3a HEBBICOKA

2. clieflyeT BBIOJMHATH (haKTOpHbIN aHanu3. OJHAKO A0 3TOro HE0OXOAUMO BBIOPAThH
MIOZIMHOKECTBO aHATM3UPYEMBIX TIEPEMEHHBIX

3. Lenecoobpa3zHo pemuTh 3a/1a4y (PaKTOPHOTO aHAIHU3a

4, Jl1st IpUHSTHS perieHus o 1eIecoo0pa3HoCcTh (HaKTOPHOTO aHaM3a HEOOXOIMMO
UCIIOJIb30BaTh HEMapaMeTpHUECKUE KPUTEPUHU KOPPEISAIINH

5. @dakTopHBI aHaNMM3 He LenecoodpazeH. HyxHo momnpoOoBaTh pemuTh 3agady

METOZOM INIABHBIX KOMIIOHEHT
3. Marpuna gpakTopHBIX Harpy30K
Yro 03HaYAET 3JIEMEHT MaTPHUIIbl (DAKTOPHBIX HATPY30K aij?

1. KOPPEJSLUI0 MEX1y IepeMeHHON U (haKTOpOM (KOMIIOHEHTOM)
2 KOBapHaLUIO MEKAY HAOIIONEHUSIMU

3. CYMMAapHYIO TUCIIEPCUIO HAOTIONCHUN [T KaXKI0U MTepEMEHHBIX
4 JMCTIEPCUIO HAOIIOCHUHN TS KaXKA0ro (pakropa (KOMIIOHEHTA)
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http://www.datuapstrade.lv/spss/upload/ausland.sav

5. CTaHJApPTU3UPOBAHHOE 3HAUCHUE MTEPEMEHHOMN
4. Onenka kayecTBa (haKTOPHOTO aHAIIN3a

B pesynprare perienus 3amadu (haKTOPHOTO aHaIM3a MOJTYYeHBI TpadUKH HArPy30K IS
Ka)KJIOTO THIIA IIBETKA HAOOpa JaHHBIX iris

Auarpania KOMNOHEHTa BO BpaLLaeMOM MPOCTRAHCTEE ANA LIBETOB setosa
I

PTALL
eeTALY
® e

SEPALL
°

°
SEPALW
00

KomnioHeHT 2

0 05 00 0s 10
KomnoHeHT 1
[AuarpamMma KOMMNOHeHTa BO BPaLLaeMOM NPOCTPaHCTBe versicolor
SEPALW
°

PETALWY
°

PETALL
05 ‘3

SEPALL
°

KomnoHeHT2

-10 05 00 05 10
KomnoHenT 1

aso virginica

FETALW
° sepaLW
°

°
BETALL

KomnokewT 2

7] (5 [
KomnoHent 1

BBI6epI/ITe MMPpaBUJIBHOC PAHKUPOBAHUEC KAYCCTBa PCHICHUA 3adavdu q)aKTOpHOl"O aHaJin3a
JJId pa3HbIX KJIAaCCOB IIBETOB

1. KaueCTBO OJJMHAKOBOE

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. Kpurepnii Kaiizepa
Jlnarpamma KaMEHHMCTOM OCBIITA UMEET BUJ

27



AunarpamMma KaMeHUCTOM ocbinn

% —#= PC Actual Data

- PC Simulated Data
—&— FA Actual Data
Py ~  FA Simulated Data

3

eigenvalues of principal components and factor analysis
>

Factor/Component Number

quy paBHO PEKOMCHAYCMOC YUCJIO INIABHBIX KOMIIOHCHT IUJIA q)aKTI/I‘leCKI/IX JaHHBIX, €CJIN
HCIIOJIB3YCTCS METO INTaBHBIX koMIoHeHT? OTBET JaTb YU CJIIOM

6. Marpuna GpakTopHBIX Harpy30K

Ncxonnpiii Habop paHHBIX coaepkutT 20 HaOmonenui u 11 nepemennsix (feature). ITocne
aHanmM3a 3HAYCHUH KpUTepueB (PAKTOPHOTO aHajHM3a IMPHHATO pEUIeHHe O IBYX (akropax.
Juarpamma pe3ynbTatoB (DakTOPHOTO aHATHM3a UMEET BUJL:

Factor Analysis

Bri6epute npaBuibHYIO0 pa3MepHOCTh MaTpULlbl (PaKTOPHBIX HArpy30K, €CIIU MPEBOE YHUCIIO
napsl 4uces onpeaessieT YUCIo CTPOK, a BTOPOE - YUCIIO CTOIOL0B

7. MeTo1 TJIaBHBIX KOMIIOHEHT

B pesynbrare pemieHusi 3ajaud COKpallleHHs pa3MEpHOCTH Juisi Habopa irls MeEToAOM
IJIaBHBIX KOMIIOHEHT MOJY4YEHbI TaOIUIIbI

28



KakoBa monst OOBSCHEHHOH IHCIIEPCHU TEPEMEHHBIX MEPBOHM IIABHON KOMIIOHEHTOM?
OTBer [arb ¢ TOYHOCTBIO JO JBYX 3HAKOB IIOCiE 3amaTod. B kauecTBe pasnenurens
HCIIOJIB30BaTh 3aISATYIO

8. MeTo/ TIIaBHBIX KOMITOHEHT

st perienus 3a1a4n GaKTOPHOTO aHAIM3a B R BBIMOIHEH CIICIYIONIHI CKPHUIIT

library(psych)

pc <- principal(USJudgeRatings[,-1], nfactors=6,rotate='none'). Ckonpk0 TJIaBHBIX
KOMITOHEHT JJOCTATOYHO JUIS PEIIeHUs 3aa49u pakTopHOro aHanmmu3a? OTBET JaTh YHCIOM

9. MGTOJI TJIaBHBIX KOMIIOHCHT
HpI/I pemiCeHUN 3aJa4u OpAHUHAJIM3alUU IIOJYyYCHA JUuarpaMma. Kaxkag A0JI1 JUCTICpCUU
MNEPEMCHHBIX OMMUCBIBACTCA C TIOMOIIBIO ABYX ITIABHBIX KOMHOHGHT?
PCA - USJudgeRatings data
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OrtBer AaTb ¢ TOYHOCTBIO OO0 ABYX 3HAKOB ITOCJIC 3aIsTon

10. CoOcTBEHHBIC 3HAYCHUS
[Ipu pemennn 3amaur (HAKTOPHOTO aHaIM3a METOIOM IVIaBHBIX KOMIIOHEHT B SPSS

NoJy4eHa Tabnuia oObsICHEHHOW COBOKYITHOW AUCIIEPCUH.

OB bAcCHEHHAA COBOKYNHaA AUCNepcHA

HauankHele coGCTERHHLIE 3HAUSHWA MI3BNEYeHWE CyMMBl KEAODATOR HArpy30K
CyMMapHLIA CyMMapHbIi
KOMMIOHEHT Bcero % AUCNEpCHK % Ecero % gucnepcuu %
1 2,91 72,770 72,770 2,91 72,770 72,770
2 821 23,0 85,801 921 23,031 95,801
3 147 3,684 89,485
4 021 A15 100,000

MeTod BelAeNeHWA QaKTOROB: MEeTO TNABHBIX KOMMOHEHT.

quy paBHO COOCTBEHHOE 3HAYEHHE JJIA HepBOﬁ NIaBHOM KOMNIOHEHTHI? OTBET JaTb C

TOYHOCTBIO 1O ABYX 3HAKOB ITOCJIC 3aIsTOMN

Kuroun:

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

TunoBble OLIEHOYHbIE MaTepHaJbl 110 TEME 6

TunoBbie BONPOCHI IJIs1 ONPOCa MO Teme 6

N

ANk w

3aueM WCHOJNB3YIOTCS — accolMaTHBHBIC mpaBwia? [IpuBemure mpuMepsl  3amad
MCIIOJb30BaHMS aCCOIIMATUBHBIX MTPABHIL

JaliTe ompeneneHue acCOIMATUBHOTO MpaBWUiia. 3aueM HCHOJB3YIOTCS O0O0OIIEHHbBIS
npasuia? Uto Takoe Tpanzakuus. [IpuBenuTte mpumepsl TpaH3aKIIHiA.

Kakune mokazareny uCroab3yTCs UTsl TOCTPOSHHS MTpaBuia?

ANTOPUTMBI TOCTPOCHUS ACCOIIUATUBHBIX MPABUI. AJTOPUTM apriori.

O6mas xapakrepucrtuka rmakera Deductor (Loginom).

HcnonwsizoBanue makera Deductor (Loginom) st pemieHus 3aad MHTEIUIEKTYaIbHOTO
aHaJIN3a JAHHBIX.

TunosBble 3a1aHud O TEMe 6
Saganue 1

HOCTpOI/ITB ACCOLIMATUBHBIC ITPpaBUJId IO UMECMbIM TPAaH3aKI[UAM. Paccuurars

XAPAKTCPUCTUKU IS KAXKAO0TO IIpaBujia.

Tpan3zakuuonnasi 6a3a JaHHBIX

TID IIpnoOpeTeHHbIC NOKYIIKH

100 PEMEHB, JKEHCKasl CYMKa, IOPTMOHE

200 JKEHCKasl CYMKa, KOCMETHYKA

300 JKEHCKasl CyMKa, PEMEeHb, KITIOYHHUIIA, TOPTMOHE
400 JIAMCKUH 30HT, KIIFOYHHUIIA, KOCMETHYKA
500 peMeHb, KEHCKas CyMKa, IIOPTMOHE, KITIOYHHIIA
600 KOCMETHYKA, TOPTMOHE

700 peMeHb, TopTdens

Kontponbnas padora
[IpakTHueckoe KOHTPOJBbHOE 3aJaHWe BKIIOUaeT TATh 3amad. [11aGmoHBI KOHTPOIBHOM
paboTsl pasmemnieHsl B (aiine Excel. K Temaruke 3amay oTHOCSTCS: 3a7a4a OYMCTKU JaHHBIX,

30



uepapxuueckas 3a/iaya KJIaCTEPHOTO aHAJIM3a, PEIICHUE 3a/laud KJIACTEPHOTO aHallM3a METOJOB
K-CpPEeIHUX, IOCTPOEHHE aCCOLMATHBHBIX MpaBWJI, MOCTPOCHHE JepeBa pELICHH, pelieHue
3a/1a4y METOJIOM TJIABHBIX KOMITOHEHT. 3aaaun pematorcs B IBM SPSS, R, Python,

[Tpumep 3amaun. IlocTpouTs AeHIpOrpaMMy, UCIONB3ys EBKIMIOBO paccTosSHUE U METOJ
"manpHero cocena". Ilepen mocTpoeHHeM KIIACTEPOB BBINMOIHUTH CTaHAAPTU3ALMIO 3HAYECHUU

arpuOyTOB
Homep oObekra 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
Haiitu ACCOMAaTHUBHBIC ITpaBuJia, €CJIIM MHOXCCTBA TpaH3aKHI/Iﬁ HUMCIOT BU
TID IIpenmetHBIe HAOOPHI
TID1 3yOHas macra KpeM U1 OpUThA IIAMITYHb
TID2 MBLIO JI€30/10PAHT IaMIyHb
JIOCBEH TI0CIIe
TID3 aMIyHb JI€30/10PAHT OpuUTHS IaMIyHb
JIOCBEH
nociue
TID4 KpeM JUisi OpHUThsI IIaMITyHb JI€30/I0PaHT OpHTBs
TIDS JIOCBEH T10CJIe OpUTHS MBLJIO 3yOHas macTa
JIOChEH TocIe
TID6 JI€30J0pPAHT MBLIO OpuUThS J1€30J0pAHT
TID7 JI€30/I0paHT HIaMITyHb
TIDS8 3yOHas macra JI€30/JOPAHT KpeM st OpUThs
JIOChEH TocIe
TID9 JIe30I0PaHT MBLIO OpuThS
TID10 JIOCBEH T10CJIe OpUThS IIaMITyHb

5. OueHouyHble MaTepHuaJjJbl ﬂpOMe)KyTO‘IHOﬁ aTTeCTalluy 1Mo TMCUMIIJIMHE

5.1 Dx3aMeH NPOBOAMTCS € MPHUMEHEHUEM CJIeIYIOIIHX MeTO10B (CPeCTB):

DK3aMeH TMPOBOIUTCS B KOMIIBIOTEPHOM Kjacce B yCTHOM (opme. Bo Bpems sk3ameHa
IIPOBEPSIETCSl YPOBEHb 3HAHMM MO «AHAJIM3y AAHHBIX», a TAK)XKE€ YPOBEHb YMEHHUH pellarh
yueOHble 3alauM aHaJu3a JaHHbBIX C UCIIOJIb30BaHUEM NPOTrpaMMHBIX MpuiokeHuil. K sk3ameny
CTYACHTBI JOOJDKHBI PEIIMTH 3aJjaHus 10 BCEM TEMaM y‘-IC6H01>i JUCHUITIIINHBI. PC3y.]'IBTaTBI
peleHus 3aJad  MOTYT OBITh HCHOJIb30BaHbl IPU PEIIEHUH MPaKTUYECKOM 3ajauu B
COOTBETCTBUM C HMEEMBIM NepeuHeM 3anad. [Ipumep 3agay npuseneH B nporpamMme. llpu oreere
Ha BOIPOCHI CTYAEHT IMOKa3bIBaeT YMEHHME peIlllaTh MPaKTHUECKUe 3aJadd C HCIOJIb30BaHUEM
MHTETpUpoBaHHbIX cpeacTB pazpabotku IDE Rstudio, Anaconda navigator (Jupyter Notebook )

[TpomexyTouHass arrectauss MOXeT mpoBoauThes ycTtHO B JOT/mucbMenHo /
TeCTUpOBaHUe. J[I1 yCIEeNTHOTO OCBOEHUS Kypca ydaleMycsi peKOMEHIyeTCS O3HAKOMHTBCS C
JUTEPaTypoOH, pa3MeILlIeHHOH B pa3zene 6, u MaTrepuaiaMu, BbutokeHHbIMU B JIOT.

5.2.JlepeyeHp KOMIIETEHIMI ¢ YKa3aHHEM 3TANOB UX (OPMHPOBAaHHUS B Ipolecce 0CBOCHHSA
00pa3oBaTe/IbHOM MPOrPaMMBbl.

Tabnuua 4.2
Kon HaumenoBanue Kon HanmeHnoBaHue  KOMITIOHEHTa
KOMIICTCHI] KOMIIECTCHIIN KomnonenTa KOMIICTCHIIN
U KOMIETEHIINH
YK OC-9 Crnocoben ucnoins3oBath | YK OC-9.3 Crniocoben MPUBOAUTD
OCHOBBI SKOHOMUYECKHUX 3HAHUH HKOHOMHYECKOEe 00OOCHOBaHHUE
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JUISL TIPUHSATUS AKOHOMHUYECKHU NPUHUMAEMbIX pElIeHUNd B
O00OCHOBaHHBIX  pEUICHUH B pa3IMYHbIX chepax
pa3IMYHBIX cdepax NeSITeIbHOCTH
JIESITEIBHOCTH
Iloka3zaresm M KpUTepHMH OLEHHMBAHUS KOMIIETEHIUH HAa Pa3MYHBIX ITaNax MX
(¢popmupoBanus
Tabnuma 4.3
KOH KOMIIOHCHTA IToka3arean OLlCHUBAHUA KpnTepnﬁ O CHUBAHUA
KOMIICTCHIIUH
YK OC-9.3 [IpuBonut 1. [IpencraBiieHbl pe3yabTaThl BBINOJHECHUS
YKOHOMHUECKOE y4eOHBIX KEHCOB MO PEHICHUIO 3a7a4 aHAIUTHKU
000CHOBaHHE JTAHHBIX.
IPHHUMAEMbIX 2. [TpuBeneHs! CKPHIITHI, pe3yNbTaThI
perenuit p | pelieHMs  3ama4  pa3sBEABIBATEIBHOIO  AHANNU3A,

HWHTCIIJICKTYaJIbHOI'O aHaJin3a, MHOFOMGpHOfI
CTaTUCTHUKHU C HCIIOJIB30BAHUEM CTAaTUCTUYCCKHX

pasnuuHbIX  cdepax

JeSITeIbHOCTH .
IIAKETOB, S3BIKOB cTaTHCTUYecKoW 00padoTku (R,
Python).
3. [IpaBWJIbHO BBINIOJIHEHUS! HMHTEpIpPETALUs

PE3YJIbTaTOB MOACIIMPOBAHUS, UX BaJIUAAIIUA
4. CpenaHbl IIpaBUWIBHBIE OTBETHI HAa ITOCTABJICHHBIC
BOITPOCHI UJIN TECTHI

el

10.

11.

12.

13.

TumnoBble OLIeHOYHbIE MaTepHuaJjJbl l'[pOMC)KyTO‘lHOﬁ aTTeCTalum.

Tunosbie BONPOCHI, BBIHOCHMBbIE HA JK3aMEH:

JlaTh XapakTepUCTUKY CUCTEM MOALCPIKKHU IIPUHATHUS PELICHUN, XPAHWINILL JaHHBIX.
Cdopmynuposars cBorictBa OLAP u OLTP-cuctem, HailTH UX OTINYUSL.

Jare onpenenenue rexnonoruu KDD. Oxapakrepu3oBars 3Tansl ananusa gaaHsix KDD.
OOBACHUTH  COJAEp)KAaHUE OCHOBHBIX  3JIEMEHTOB  MaTeMaTU4YEeCKOM  CTaTHCTHKH,
UCIIOJIB3YEMBIX I aHAJIA3a JaHHBIX. JlaThb XapaKTepUCTUKY OIEepaluil arperupoBaHUs
JTAHHBIX.

Oxapakrepu3oBaTh cojepkaHue HadajabHbIX 3TanoB KDD, mpeno6paboTku, ouMcTka U
TpaHcpopMaliK JaHHBIX.

Cnenarb 0030p OCHOBHOTO COJEpXaHMS pa3BEAbIBATEIILHOTO aHANIM3a, COAEpIKaHUs
Mozenu Terokn. YKa3aTh OCHOBHBIE 33J1a4H Pa3BeIbIBATEIbHOTO AHAIN3A.

Jlate onpezneneHue MOHATHS aHOMAJIMU. BBIMONIHUTE XapaKTEepUCTUKY METOI0B OOpHOBI ¢
aHOMAJIHAMM. J]aTh XapaKTEepUCTUKY SAIUYHBIX AuarpaMM. [IpuBectr npuMepsl.

Jlate ompeneneHue TMOBTOPHOW BBIOOPKH. YKa3aTh METOAbI IMOBTOPHOW BBIOOPKH U
OpraHU3alK UX HUCIIOIb30BaHUS.

Ha3Barb ocHOBHBIE TpaduyecKkue CpelcTBa aHadN3a. XapaKTepHU30BaTh OpPraHHU3ALUIO
MOCTPOEHUS TUCTOIPAaMM U BEPOATHOCTHBIX I'paMKOB, a TAKXK€ MX HCIOIb30BaHUS MpPU
pa3BeIbIBATCIIBHOM aHAIU3E.

Omnncare OpraHu3anuio IPOBEPKH THUIIOTE3 O 3aKOHaxX pacrnpeaeneHusd. I[Ipusectn
IIPUMEPBI ITPOBEPKU TUIores3 B R.

Onncare OpraHu3alvI0 MPOBEPKU THUIIOTE3 € HMCHoib30BaHHeM T-kpurepus. [Ipuectn
IIPUMEPBI ITPOBEPKU TUIores3 B R.

Onpenenutb TUCTOrPaMMY pacIipe/lelieHHsl U AuarpaMMa «SIuK ¢ ycamu». Onucarb ux
HCIIOJIB30BaHUE IIPU NIPOBEPKE TUIIOTE3BI O 3aKOHE PACIIPEACIICHHUS.

OxapaxTepu30Barh 361K R. BBIMOTHUTE 0030p €ro OCHOBHBIX BO3MOKHOCTEH.
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14.

15.

16.

17.
18.

19.

20.
21.

22.
23.
24.
25.
26.

27.

28.
29.

30.

31.

32.
33.
34.

35.
36.
37.
38.
39.

40.

41.

42.
43.

OxapakrepuzoBarb Tpaduueckyo cpeay RStudio.  I[lpuBectu mnpumepsl pemieHus
MPOCTEHIINX 3a/1a4 ¢ TTOMOIIBIO TAHHOW TpaUIecKon Cpebl

Harb o6myro xapakrepuctuka SPSS. [IpuBectu nmpumepsl pelieHust 3a/1a4 OnucaTeIbHON
CTaTUCTHKH.

Onpenenuth 3afady KilacTepHOro asanusa. [larb oOmIIyI0 XapaKTEpUCTHUKY METO/0B
KJIACTEPHOTr'0 aHAJIN3A.

[TpuBecT npuMepbl METPUK KJIACTEPHOIO aHAIU3A.

JlaTb XapakTepUCTUKY METOMOB OIpeneeHus] OIM30CTH MeXIy Kiactepamu. [IpuBectu
IPUMEPBI peIIeHHs 3a]1a4 ONpeAeTIeHUs OIM30CTH.

OOBbsACHUTH  coONEp)KaHUE  Huepapxuyeckoil  kimactepuszauuu.  OxapaKTepu3oBaTh
arJIOMEpaTUBHBIN U IUBU3UMHBIA MeToabl. IIpuBectu npumeps! B R.

XapakTepuszoBarb MeTOI K-cpenHux. [IpuBectu mpumeps! pemenus 3agad B SPSS u B R.
Jlatp XapakTepucTUKy MeToaa K-CpemHHX, METOJOB ONPEAETCHUs YHCIa KIIACTEpOB,
METO/1a JIOKTSL.

Onpenenurs CTPYKTYpY aCCOLIMATUBHBIX IIPABHII, IOHATUS AaHTUMOHOTOHHOCTH.
Ornpenennutb METPUKHU OCTPOEHHUS aCCOLMATUBHBIX ITPABUIL.

XapakTepru30BaTh AJTOPUTM IMOCTPOCHHUS ACCOLMATHBHBIX INpaBHJI a’priori, yka3arb Ha
napameTpbl, UCIIOJIb3yEMbIE IIPU MOCTPOEHUU IIPABUIL.

Jare ompeneneHue nepeBbeB pelieHud. Jlarb O0OIIyl0 XapaKTepUCTHKAa JEpPEBHEB
pelIeHU.

Crnenarp 0030p aJropUuTMOB IIOCTPOEHHUSI IEPEBHEB PEILICHUM. XapaKTepHU30BaTh AITOPUTM
CARD, C4.5.

XapakTtepusoBarh 3amaun kiaccudukaruu. Jlate ompenenenne ROC-kpuBoit. Omnucarb
OpraHM3aIMi0 OIeHKW KadecTBa kiaccupukanuu c nomompbio AUC. OObSICHUTH
opraHuzanio pemeHus 3amgaund  kinaccuuranuu B Deductor. IlpuBectn mpumep
noctpoenusi ROC-kpuBoi.

[TpuBecTH XapaKTepUCTUKY OCTPOEHUS IepEBLEB pelieHus B R.

XapakrepuzoBarb Metox random forest. JlaTb XapakTepuUCTHKY, NPUBECTH INPUMEPHI
pelIeHus 3a/1a4 KJIacCU(pUKAIUU C TOMOLIbI0 METO/1a CIIY4aiiHOTO Jieca.
Oxapakrepu3oBarh TaOIuIly comnpsbkeHHOCTH (conclusion). OmnmcaTh OpraHu3aluio
MOCTPOEHUS TabIuI CONpsKEHHOCTH B R. YTOUHHUTH conepikaHue OMMOOK MEpPBOTO U
BTOPOTO POAA.

Jare omnpezneneHune JOTMCTHYECKOW perpeccuu. [IpuBecTH mpumepsl pelIeHHs 3a1ad
OuHapHOl Kiaccu(UKauM pa3IuYHBIME MeTofaMHu. OnpeaenuTbh HOHATHE aHcaMmOuis
METOJIOB.

Jatb onpenenenue HeiipoHHoi cet. KnaccupunmpoBars HeHpOHHBIE CETH.
XapakTepr30BaTh aKTUBU3AIIMOHHBIE ()YHKITUN HEHPOHA.

IIpuBecTn INpuUMeEpBl apXUTEKTypa HEUpPOHHOU ceTu. IlocTpouTh HEMPOHHBIE CETH B
Deductor.

JlaTb XapakTepUCTUKY OCHOB CUHTAKCHUCa sI3bIKa R, CTpYKTYpbI TaHHBIX SA3bIKA.
XapakTepr30oBaTh CpeICTBa UMIIOPTA U SKCIIOpTa AaHHbIX. [IpuBecTu nmpumepsl.
Knaccudunuponars rpaduky B R. [Ipuectu npumepsi.

XapakTepusoBaTh cpeicTBa aHanu3 BeIOOpkH B R. [IpuBectu nprumMepsl.
ITponeMOHCTpHUpOBATh OpraHU3aLMI0 NPOBEPKU cTarucTudeckux rumore3 B R, B SPSS.
Onucarb cofepaHue U OpraHU3alUI0 UCI0NIb30BaHusl KpuTepusi CTbIOIEHTa U KPUTEPHUSI
Manna- Yutau.

[IpogemMoHCTpUpOBaTh pelIeHre 3aJad KoppensiuoHHoro aHanusza B R. Caenars 0630p
CPEICTB KOPPEALMOHHOIO aHAIN3A.

XapakrepuzoBarb koppensuuu [Iupcona, Cnupmena, Kengamia, 4acTHOM KOPpPENSIUU.
ITokxa3aTb mpuMeEpPHI UX UCTIOIB30BaHUS.

JlaTh XxapakTepHCTUKY 3a7ja4il (paKTOPHOTO aHAIM3a

CdopmynupoBars 3Tamnsl petieHus 3a1a4 (PakTOpHOTO aHAIH3a.
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44. Jlatp 00II1yI0 XapaKTEPUCTUKY aCCOI[MATUBHBIX MPABHII
45. Jlath OOIIyI0 XapaKTePUCTUKY aIrOpUTMa a’ priori
46. XapakTepu30BaTh PEKOMEHIaTEIbHBIE CUCTEMBI.

TunoBble KOHTPOJIbHBIEC 32JAHUS HA JK3AMeEH:

3apaya 1. IIpoBeputh rumnoresy o 3HaAYMMOM OTJIMYUHU CpeiHEero Oaija 3a SK3aMeHbl B
JIECATOM U OIMHHAJALIATOM KJlaccaxX, HcIosb3ys kputepuil CThlofeHTa M Kputepuil ManHa-
VYutHu. IlocTpouTs AuarpamMMsl <«GILIIMK C ycaMu» Ul LIKOJIBHUKOB, UMEIOIIUX pa3Hble XO00H.
[TocTpouTh AUarpamMmy «J1epeBO-TUCTbs». [lanHble HaxonaTcs B Qaiine tectoilllkona.txt. 3amauy
peunth B R 1 B SPSS.

[ToctpouTs 3ama4uy KiIaccupUKauu X000M B 3aBUCUMOCTH OT PE3YJbTaTOB TECTUPOBAHMUS.
3agauy Ki1accu(UKaUK PeIUTh ¢ IOMOLIbIO IepEeBbEB pelleHui B R.

3agaya 2. Co3gare ciyyailHyI0 MOCIEHOBaTeIbHOCTH pasmepoM B 500 HaOmromeHuit c
MCIIOJIb30BaHUEM I'€HEpaTOpa PaBHOMEPHO paclpeneicHHbIX uncen B auanasone or 0 mo 10.
ITpoBepUTH CTATUCTUUECKYIO TMIIOTE3Y O YHUCIOBBIX 3HAYEHUSX [1apAMETPOB:

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

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

IToctpouts rucrorpamMmy pacupeneneus B R. Iloctpouts rucrorpaMmy 4acToT u
TUCTOIPaMMy OTHOCHUTEJBHBIX 4acTOT. [Ipu mocTpoeHnu rucrorpaMmsl OLIEHUTh U 33J1aTh YHCIIO
MHTEPBAJIOB. YKa3aTh Ha3BaHUE OCEH U Ha3BaHME TMCTOIPAMMBI, a TAK)KE 3aJIMBKY CUHETO 1BETA.
Ha nwuarpaMMmy m[OMECTUTh KpUBYIO SJIEPHOM IUIOTHOCTH, a TaKXe allpOKCUMAIUIO
paBHOMEPHBIM 3aKOHOM pactpenencHus. [Ipu noctpoeHnn KpuBoi peryaupoBarhb €€ INaIKOCTb.

- OLIEHUTD CTATUCTUYECKUE XaPAKTEPUCTUKH.

- [Ipu npoBepke runoTe3bl: UCHOIb30BaTh OHOBBIOOPOUHBIN T-kpuTepuii. 3a1aTh ypoBeHb
3Haynmoctu 0,05. Mcnonab30BaTh OHOCTOPOHHIOK U JBYXCTOPOHHIOIO IIPOBEPKU TUIIOTE3BL.

- [IpoBepuTh TUIIOTE3y O PAaBHOMEPHOM 3aKOHE DPACHPENEICHMS C IOMOIUBIO KPUTEPHS
Konmoroposa-CmupHoBa.

B R ucnons3oBars ¢pyHkuuio t.test

3agaua 3. B ¢aitne [ocCnyxb6a.txt nmpuBeneHbl JaHHbBIE MO CTaxXy pabOThI, CTaxy B
JIOJDKHOCTHU M BO3pAcTy B TOCYJapCTBEHHOM ciyx0e.

—IlocTpouTth rUCTOrpaMMBbl pacipeesieHus CIIy4alHbIX BEJIHUHH.

—O1eHUTh BIOOPOYHBIE XaPAKTEPUCTUKH.

—IIpoBepUTh CTaTUCTUYECKHUE TUIIOTE3BI O 3HAYMMOM OTJIIMYUU CTaXKa B JOJDKHOCTH, CTaXa
paboThl Ha roc. ciyk0e W Bo3pacTa JJIsi MYXUYUH M JKEHIIUH C UCIOJIb30BAaHUEM t-KpUTEpHs U
Kputepuss MaHHa- YUTHH.

—IlocTpouTth quarpaMmsbl pa3maxa il CIy4aiHbIX BEJIMYMH: BO3PACT, CTAX CITY>KOBI.

3anauy pemuts B SPSS.

3agaua 4. TakCOMOTOPHYIO KOMIAHMIO HHTEPECYET 3aBHCHUMOCTb MEXIY CpPEIHUM
npoOeroM aBTOMAIIMHBI B pacueTe Ha 1 J TOIUIMBAa M BO3pacToM MamluHbL. bbumn B3sATHI 12
aBTOMAIIMH OAHOM Mapku. IlockoibKy BoOAUTENIMU ObUIM MYXYMHBI M SKEHIIUHBI,
IPEANoarajoch, 4YTo Kakas-To 4YacThb M3MEHUYMBOCTH NpoOera onpenesseTcsl pa3Hoi TeXHUKOU
BOXKJICHUSI Y MYKUYMH M JKEHIIWH. 3HAY€HUs CpeJHero npobera ObUIM pacCyUTaHbl HA OCHOBE
CBEICHUH O PACXO/le TOPIOUEro MOcie NMPOXOXkAeHHA MamunHoW paccrosHus 100 km. /laHHBIE
TIPUBEJICHBI B TAOIHIIE.

[Ton (My>XYMHBI, )KSHIITUHBI) Bo3spact maimunsl, et Pacxop roprouero, kM.
MY>KYMHa 3 8,92

JKEHIIIMHA 4 8,8

JKEHIITMHA 3 9,48

MY>KYMHA 2 9,68

JKeHIIHA 1 10,2

MY>K4YHMHA 5 8,44
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MYKUYMHa 4 8,24
MY)KYMHA 1 9,6

JKEHIIIHA 1 10,4
MY’KYUHA 2 9,24
JKEHIIIHA 2 9,92
MYKYMHa 3 8,08

- OmpenenuTh, 3HAYUMBI JIM PA3IHYUs MEXKIy NpoOeroM Ui BOAMUTEIICH-MYXUYHH |
BOJUTENICH IKCHIIUH, HCIONB3Yys T-TecT A HE3aBUCUMBIX TIpynn (IBYXCTOPOHHHM U
OJHOCTOPOHHUI). {151 mpOBEpKM TMIOTE3bl IPOBEPUTH TUIIOTE3Y O MOCTOSHCTBE JUCIEPCHUU.
CpaBHUTH pe3yNbTaThl MPOBEPKH TUIIOTE3bl C Pe3ylbTaTaMU MPOBEPKU MO Kpurepuro MaHHa-
YuthHu. [locTpouTs 1uarpaMmsl pa3maxa.

- [locTpouTh SUIMYHBIE TUATPAMMBI JUIsl BOAUTEIEH MYKYMH U BOIUTEICH-KEHILIMH.

- Pemnth 3aa4y nocTpoeHus onucareabHol craTuCcTUKU B SPSS.

Jns mpoBepku rumote3sl Mo Kputeputo Manna-YutHu B R ucnons3oBarh (QyHKIUIO
wilcox.test(y ~ x, data)

3agauya 5. Co3narh J1Be CilydaiiHbIE MOCIENIOBATENbHOCTH JIBYX CIYYalHBIX BEITUYHHAX,
pazMepoM B 200 HaOmOAEHMH, IOJYyYEHHBIX C IIOMOLIbIO T'€HEPaToOpoB HOPMAaJIbHO
pacrpefieNieHHbIX CIy4YailHbIX 4YHCEN, HMMEIOUIMX OJMHAKOBOE MaTeMaTH4ecKoe OXKUIaHHe,
pPaBHOE 5 U CKO, COOTBETCTBEHHO | 1 2.

- [IpoBepuTh runoTe3y O paBeHCTBE MAaTEeMATHYECKUX OXHUJIAHUN U JUCHEPCUN JaHHbBIX
BEJIMYUH.

- I3meHuTh reHeparop, A00aBUB B IEPBbIM TI'€HEPATOp CMEIIEHWE MaTeMaTH4eCKOro
oXugaHus. BHOBb POBEPUTH CTATUCTHUECKYIO THIIOTE3Y.

- IIpoBepuTh rUMOTE3bI O HOPMAIILHOM 3aKOHE pacIpeesICHNUS.

- Haiitu cymmy maTu ciay4yailHBIX BEIMYWH, PABHOMEPHO PACIIpE/ICIICHHBIX Ha MHTEpBaje
0, 2. IIpoBepuTh TUNIOTE3Y O HOPMATHLHOM 3aKOHE PACIIPEICIICHUS CYMMBI.

3aauy peuuTh ¢ MOMOIIBI0 CTaTUCTHYEeCKUX KpuTepueB B R. I[locTpouTh BeposSTHOCTHBIE
Y KBaHTWJIb-KBaHTUJIb TPaAQUKU.

3apaua 6. Pemutes 3amauy kiacrepHoro aHanmza mig Qaitna CeMeliHOe TMONOKEHHE. tXt.
IPY PELICHNH 3a/1a4i KJIaCTEepPHOTO aHaJIu3a:

- OIPEAETHUTH CKJIOHHOCTD K KJIaCTepHU3allny;

- ONPEAETHUTD JTYULIYI0 METPUKY HEPAPXUUECKOH KilacTepHU3allu;

- BBITIOJTHUTH HEPAPXHUECKYIO KIIACTEPH3AIINIO;

- OIPEAETUTh COCTAB U LIEHTPOUIbI KJIACTEPOB;

- Pemmth 3amavy kiacTepuzaiui METOAOM K-cpeHux;

- BoInoaHUTE MHTEpIIPETALINIO OTYYEHHBIX KJIACTEPOB;

- BusyanmsupoBarh Mory4eHHYIO KJIaCTepU3aInio;

- 3amauy pemuts B RStudio u B SPSS.

3agaya 7. B nHabope Animals 6ubmuorexku cluster umerorcs nanuHeie 0 20 KUBOTHBIX.
3amanpl 6 OWHApPHBIX TMPU3HAKOB: TEIUIOKPOBHBIE/HETEIIJIOKPOBHBIC; JIETAIOT/HE JIETAIOT;
M03BOHOYHBII/0€CTI03BOHOYHBIN; HAXOASMIINXCS IO YTPO30H BHIMUPAHHUS, KUBYIIUX B TPYIINAX.
Pemuths 3amauy knacrepHoro ananuza HaOmomenuit B SPSS u B R. UHcnons3oBarb
HEePAPXHUECKYIO KJIACTePU3AINIO U KIACTEPU3AINIO METOIOM k-CpeaHuX.

3anaua 8. Pemuth 3aady KjacTepHOTO aHaimu3a /i Habopa gaHHbeix USArrests.txt

3apaua 9. Pemute 3amauy xmaccudukanuu Juisi Habopa JAaHHBIX 3aeMIIUK. Pa3maenuTsb
BBIOOPKY Ha 0Oywaromyr M TecTOBYIO. [IpoBepHTh KayecTBO pelIeHHUs 3a/aud C MOMOIIbIO
TaONMHIBl COMPsDKEHHOCTU. 3amady pemuTh B R u B Orange. Ilpu pemenun 3amaun B Orange
BBIOPATh TYYIINH KIacCUPHUKATOP.
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3agaua 10. Pemuts 3amauy KiaccupUKaIMK C MOMOILIBIO JEpeBbEB peuieHuid i (daiina
Hpuc B R, Orange, jupyter. OnieHuTh KauecTBO Kiaccudukanuu. C 3TOU IENbI0 BCIO BBIOOPKY
pa3nenuTh Ha JBe: 00y4arolyo 1 KOHTPOJIUPYIOIIYIO, HAIPUMED, C MOMOIIBIO0 CKPHIITA
* # OOyuaromiasi BHIOOpKa
e train <- iris[c(1:25, 51:75, 101:125), 1:4]
*# TecrtoBas BhIOOpKa
* test <- iris[c(1:25, 51:75, 101:125)+25, 1:4]
*# Kon xnacca st oOyyarormieil BBIOOpKU
cl <-1iris[c(1:25, 51:75, 101:125), 5].

3apauya 11. Pemmth 3amauy knaccudukanuu mias ¢aina [IpogykT.txt. 3amady pemuThb
pasnu4yHBIME  criocobamu. BpiOpare mydmmii  kiaccuuUKAaTOp € [OMOINBIO  TaONHUIIBI
comnpsbkeHHOCTU. [IpoBepky kauecTBa KiaccH(UKAlMM BHIIOJIHUTH Ha OOydaromieil BBIOOpKE.
3anauy pemnts B R 1 B Orange.

3agaya 12. Pemmts 3amauy ananmusa naHHbix (Kwan K.C. et al., 1976) mo ckopoctu

BBIBEJICHUS M3 OpraHu3Ma uYeloBeKa WHAOMETallMHAa — OJHOro M3 Haubojiee aKTUBHBIX
IPOTHBOBOCHAIUTENBHBIX MpenaparoB. JlanHeie HaxoasTcs B Habope naHHbX Indometh.

- I[TocTpouts nuarpaMMy 3aBHCHMOCTH KOHILIGHTpPAllMM B OpPraHU3ME OT BPEMEHH

BBIBOZIA.

- I[TocTpouTs SIIUYHYIO JUarpammy Ui KaKJOro UCIBITYEMOTO;

- BeisiBUTH aHOMaJIbHBIE HAOJIIOACHNUS;

- Haiitu cpennune 3HaYCHUS 7151 K&KAOH TPYIIIIBI ¢ TOMOIIBIO (DYHKITUH

- ITocTpouTh r’MCTOrPaMMBbI PaCIPEICIICHUS.

- [TocTpouTs sIIMYHBIE AMATPAMMBI AJIs1 KX 10T0

- Haiitn onucarenbHble CTAaTUCTUKH.

- [IpoBepUTh rUNIOTE3BI O 3aKOHAX paclpeaeICHusI.

3agaua 13. B nabope nanubix InsectSprays, XpaHsTcs pe3yiabTarbl SKCIEPUMEHTa I10
u3yueHuto 3((HEeKTUBHOCTH IIECTH BUIOB MHCEKTULIUIHBIX CPE/ICTB.

-ITocTpouTh AMMKHU C yCaMHU JJIsl KaXKI0TO CIIpesi.

-ITocTpouts onucarenbHyIO CTaTHCTUKY.

-ITpoBepuTh THUIOTE3y O 3HAUMMOCTH OTJIMYUN MEXKIY pe3yJbTaTaMy HCIOIb30BaHUS
uncreuuq0B A, C; A, F; E, D ¢ noMonipio AIKWYHON 1UarpaMMBl.

3agaya 14. Pemmth 3ama4y NPOBEPKM CTATUCTHUYECKOW THUIIOTE3BI O CYTOYHOM PacXofe
SHEPruM y XYIOLIABbIX JKEHIIMH U JKEHIIMH C U30BITOYHBIM BECOM, €CJIM JIaHHBIE HAXOASTCS B
Habope energy 6ubnuorexku ISWR. [Ipu mpoBepke rumnoress! HCIOIB30BaTh t-T€CT M TecT MaHHa-
YutHu. IlocTpouTh AUIMYHBIE JUarpamMmbl, TUCTOTPaMMbl pacrpeneneHus. BbiiBUTH
aHoMaJibHble HaOmoaeHus. [IpoBepUTh TUIIOTE3Y O MOCTOSHCTBE AUCIIEPCUH.

3anauva 15. PemuTs 3aauy Ki1acTepHoro aHanusa Juig Habopa nanubix Florida. B HaGope
JAHHBIX XpaHATCSA pe3yibrarhl rojocoBaHusi Ha BbiOOpax IIpesunmenta CILA B 2000 romy.
Atpubyramu gBIsOTCS Kanaunaarsl B npesuaeHtsl (Top, Oym u ap. Beero 10 xkamauparos.
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 peaCcTaBISIOT
co0oit 67 Hacenennbix myHkToB (Habop nanueix Florida {carData})

3amauya 16. Pemuts 3amauy knactepHoro aHanm3a s mraroB CIIA. JlanHble o mTarax
HaxozasTcs B ¢aitne IlITarbr.txt.
- -ONpEeAENUTh CKJIOHHOCTb K KIacTepH3alluy;
- -BBIIOJHUTH HEPAPXUUECKYIO KJIACTEPU3ALINIO;
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- Pemuts 3a1a4y KnacTepusanuyd METOAOM K-CpeqHuX;
- BbIMONHUTE MHTEPIIPETALIMIO MTOYYEHHBIX KJIaCTEPOB
3aauy penmTh HepapXxuaecKiuM METOIOM, a TaKkke MeToaoM k-cpenunux B SPSS u B R.

3agaua 17. Pemuth 3amauy kinaccudukanuu aias Habopa maHHbix Omeparop.xlsx 3amaqy
PELIUTh C TIOMOIIBIO JIEPEBbEB PEIICHUH.

[Ipu pemenun 3amaun  knaccupukamuu HEOOXOAMMO CO37aTh  OOYYAMOIIYyI0 |
KOHTPOJIMPYIOIIYIO BBIOOpKY. [Ipu co3maHMHM KOHTPOJNHUpYIOMEH W 0OydYaromed BhIOOPKH
UCTIONB30BaTh QyHKIMIO sample. TecToByro BBHIOOPKY HMOITYYHUTH CIy4aliHO, BHIOpAB MPHUMEPHO
30 mpol1eHTOB OT Bceit BeIOOpKU. Hampumep, ¢ momompio GyHKITUN

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

rae sales —ums dpeitma ¢ TaHHBIMU;

50 — pa3mep TeCTOBOI BEIOOPKH.

IkaJjia oneHKH
OneHka pe3ynbTaToB MPOM3BOIUTCSA HA OCHOBE OamibHO-pedTuHroBoi cucteMbl (BPC).
HcnonrsizoBanue bPC ocymecTsiserca B coOTBETCTBUU ¢ IpukazoMm oT 06 centsops 2019 .
Ne306 «O npumeHneHun 0aIbHO-PEUTHHTOBOM CUCTEMBI OLICHKH 3HAHUH 00y4YaroluXcs».
Cxema pacdeTroB CHOPMHUPOBaHA B COOTBETCTBUHM C YYCOHBIM IUIAHOM HAIPABJICHUS,
COIIaCOBaHA C PYKOBOJHUTENIEM Hay4HO-00pa30BaTeIbHOrO HAMpPaBICHUS, YTBEPXKIEHA AEKAaHOM
(dakynbTeTa.

3az[aHHe MaxkcumainbHas CyMMa 0aIoB

Tect 1

Tecrt 2

1131

Tect 3

3amanne «CpeacTBa JIETKON aHATUTHKI

132 KnactepHslii aHanu3

3amanne «KiactepHblil aHaIM3)

Tect 4

3amanne «3aaa4u KIacCUuOUKAITUN»

Tect 5

I13 3 dakTopHbIN aHAIN3

=N W00 W[ J[W|W W N |W| W

KoHTponbHas paboTa 0

Ilocenienue 3angaTuii 20

DK3aMeH 30

Bcero 100

Cxema pacyeToB JOBOAMTCS /10 CBEJIEHUsI CTYICHTOB Ha IMEPBOM 3aHATUU MO JaHHOU
JUCLIUIUINHE, SBJSIETCSI COCTAaBHOM YacThio paboyeil mporpaMMbl JUCHUIUIMHBI U COAEPKUT
WH(GOPMAIUIO 110 U3YYEHUIO TUCIUILIMHBI, YKa3aHHYI0 B [lonoxkeHnn o OalmbHO-pEHTHHTOBON
cucreMe orieHkH 3HaHu# oOyuarommxcst B PAHXwul'C.

B ciydae ecnu CTyneHT B TeUeHHE ceMecTpa He HaOMpaeT MUHUMAIBHOE YUCIIO OaIoB,
HEOOXOMMMOe IS CAa4d  TMPOMEXKYTOYHOM aTTecTalid, TO OH MOXET 3apabdoTarhb
JOTIONTHUTEIbHBIE OallIbl, OTPabOTaB COOTBETCTBYIOIIME pa3/eNibl AUCHUIUIMHBI, MOTYYHB OT
MIPENo/IaBaTesi KOMIIEHCUPYIOIIHE 3aaHusl.

B cnydae momydyeHuss Ha MPOMEXYTOYHOM arTecTalliid HEYJOBJIETBOPUTEIBHON OLEHKH
CTYAEHTY TMPEIOCTABISIETCS MPaBO MOBTOPHOM aTrTeCTalldd B CPOK, YCTAHOBJICHHBIN [JIA
JUKBUAAIMY aKaJeMUYECKOU 3aJ0JKEHHOCTH 110 UTOTaM COOTBETCTBYIOILIEH CECCHU.

OOyuaromuiicsi, HaOpaBIIUI B X0OZ€ TEKYIIETO KOHTPOJIs B ceMectpe oT 51 mo 70 Ganos,
IO €T0 KEeTaHUIO MOXKET OBITh OCBOOOXKAECH OT MPOMEKYTOYHON aTTeCTAIIUU.
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KosmmuectBo 0aJi10B Ouenka
NPONMUChHI0 OyKBoOii
96-100 OTJINYHO A
86-95 OTIINYHO B
71-85 XOpOIIOo C
61-70 XOPOILIO D
51-60 YIOBJIETBOPUTEIBHO E

IlepeBon OauIbHBIX OLIGHOK B AKAJAEMUYECKHE OTMETKH «OTIUYHO», «XOPOIIOY,
«YIOBJIETBOPUTEIILHOY

- «OtmgaaO» (A) - oT 96 o 100 GaNIOB — TEOPETHUYECKOE CONEpKaHUEe Kypca OCBOCHO
MOJTHOCTBIO, Oe3 MpoOesIoB HEOOXOAWMBbIC MPAKTUYCCKHE HABBIKM pPa0OThl C OCBOCHHBIM
MarepuaisoM chopMUpPOBaHbI, BCE MPETyCMOTPEHHBIE TPOTpaMMOoii 00ydeHHs ydeOHbIC 3a/1aHuUs
BBINOJIHEHBI, KAY€CTBO WX BBITIOJTHEHUS OI[CHEHO MAaKCUMAJIbHBIM YHCIIOM 0aJIJIOB.

- «Otmnuno» (B) - oT 86 mo 95 GannoB — TeOpeTHUECKOe COACpPKaHUE Kypca OCBOEHO
MOJTHOCTBIO, Oe3 MpoOesIoB HEOOXOAWMBbIC IPAKTUYCCKHE HAaBBIKM pPa0OThl C OCBOCHHBIM
MarepuaioM c(hopMUpPOBaHBI, BCE MPEITyCMOTPEHHBIE MTPOrpaMMOii 00ydeHHs yueOHbIe 3aJaHHs
BBINOJIHEHBI, KAY€CTBO WX BBITIOJHEHUS OIICHEHO YMCIIOM 0aJlIOB, OJIM3KHM K MAaKCHMAJIbHOMY.

- «Xopomo» (C) - or 71 nmo 85 0amioB — TEOPETUUYECKOE COAEpPKAHHE Kypca OCBOECHO
MOJTHOCTBIO, 0€3 TpOOeIOB, HEKOTOPhIC TMPAKTHUYECKUE HABBIKM pPa0OTBI C OCBOCHHBIM
MarepuaisoM c(GOpPMHPOBAHBI HEIOCTATOYHO, BCE IMPEAYCMOTPEHHBIE MPOTPaMMON OOydeHUs
yueOHbIC 3aJaHMsl BBIMOJHEHBI, KA4eCTBO BBIOJHCHHUS HHU OJHOTO M3 HHX HE OIICHEHO
MHUHHUMAJIbHBIM YHUCJIOM 6aJ'IJ'IOB, HCEKOTOPBIC BUbI 3aI[aHHﬁ BBIIIOJIHEHBI C OIIMOKAMHU.

- «Xopomo» (D) - or 61 o 70 6aLIOB — TEOPETUYECKOE COACPIKAHUE Kypca OCBOCHO
MOJTHOCTBIO, 0€3 TpoOeNoB, HEKOTOpble NPAaKTHYECKHE HAaBBIKM pPAa0OTBI C OCBOSHHBIM
MarepuaioM c(opMUpOBaHBl HEJOCTATOYHO, OOJIBIIMHCTBO IMPETYCMOTPEHHBIX MPOrpaMMoOin
06y‘-IeHI/I$I y‘~I€6HBIX SallaHI/Iﬁ BBIITOJIHEHBI, KAYE€CTBO BBIITIOJHCHUSA HU OJHOI'O M3 HUX HE OLICHCHO
MUHUMAJbHBIM YHUCIIOM 0aIJIOB, HEKOTOPHIE BUJIBI 3a/IaHUI BHITIOJIHEHBI C OIIMOKaAMHU.

- «YnosnerBoputenbHo» (E) - ot 51 mo 60 GamioB — TeopeTuyeckoe coiepaHue Kypca
OCBOEHO YaCTMYHO, HO MpoOesibl He HOCAT CYHIECTBEHHOIO XapakTepa, HeoOXOonuMble
MPAKTUYECKHE HABBIKU pabdOThl C OCBOECHHBIM MAaTepHajJoM B OCHOBHOM C(OpPMHpOBaHBI,
OOJIBIIMHCTBO TPEAYCMOTPEHHBIX MPOTrpaMMOi OOyueHHsI y4eOHBIX 3aJaHUH BBIIOJHEHO,
HEKOTOPBIC M3 BBITTOJIHCHHBIX SaI[aHI/Iﬁ BBITIOJIHEHBI C OIIMOKAMMU.

OueHo4HbIe Ioka3zarenm Kputepun onenku
cpeacTBa OLlEHKH
(popmbI
TeKylero u
MPOMEKYTOYHOT0
KOHTPOJIsI)

Ompoc KoppekTHOCTh ¥ IOJTHOTa OTBETOB Ompoc MPOBOAUTCS B XOJI€ 3aHATUS U
€r0 PEe3yNBTaThl MOTYT OBITh YUTEHBI
MPHY OIIEHKE MOCENIAEMOCTH 3aHATHUI

Tect 1) [IpaBUIBHOCTD pELICHHUIA; MaxkcumanbHOE KOTHIeCTBO 0aJlIoB
2) KoppeKTHOCTb OTBETOB 32 UTOTOBBIM TECT cocTaBiseT 15
0asutoB. TecTsl IO OTHAECIBHBIM TEMaM
BXOJIIT B UTOTOBBIN TECT, KOTOPBIM
MIPOBOIUTCS TEPET WK BO BPEMsI
9K3aMEHa B 3aBHCHMOCTH OT (hOpMBI
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€ro NMPOBEJECHNS: OUHON WIIN
JIACTaHLIHOHHOM
3aganmne 1)IIpaBHIBEHOCTE PEIICHNH; MakcumanbHO 5 0aToB 3a OHO
2)[IpaBuibHBIE OTBETHI HA BOIPOCHI MPH 3aJlaHue

YCTHOM 3aIMTE 3aJaHUI

Pacuetnoe 3aganme | 1)[IpaBHIIBHOCTD PEIICHHUIA; Makcumanbao 10 6am10B 32 OTHO
2)KauecTBo ohopmiieHHS OTUETA; 3aJlaHue

3)[IpaBuiibHBIC OTBETHI HA BOIPOCHI MTPH

YCTHOM 3aIIMTE 3aJaHUI

KonTtponbHas 1) mpaBUIBLHOCTE PEIICHUS; MakcumanbHOe KOJIMYECTBO OaJTIOB
pabora 2) KOPPEKTHOCTh BHIBOJIOB 3a KOHTPOJbHYIO padoty — 10.

3) 000CHOBaHHOCTD PEIICHHIA MaxkcuMallbHBIH 0aJil BRICTaBISICTCS
€CJIN MPaBWIBHO PEIIEHBI BCE IIECTh
3aja4, oopMIIEH OTYET IO UTOTaM UX
pelIeHns], B OTYET BCTABJICHBI
CKPHIITHI

Bonyc Peructpamus na noprane Kaggle B kagectBe OOHyca paccMaTprBaeTCs
peructpanms Ha nopraie Kaggle
OKx3ameH 1)ITosmHOTa OTBETOB Ha BOIIPOCHI UITH MakcuMalibHOE KOJIM4eCTBO OaJlioB -

MIPaBUIILHOCTH OTBETOB Ha TipeuiockeHHbIe | 30. B cmyuyae muctaHMOHHOHN (hOpMBI

TECTBHI; MIPOBEICHHS IK3aMEHA B CyMMY

2)[IpaBuibHOE penIeHUE 3a/jaul, a TakKe | 0aJuIoB BXOJAT Oauibl, MOTyYEHHEIC B

[IOJIHBIE U TPaBUJIbHBIC OTBETHI Ha pe3ynsTaTe HTOrOBOTO TECTUPOBAHMUS

BOIPOCHI 110 3a7a4e

6. Meroanueckue ykazaHus sl 00y4al0MIUXCH 10 OCBOCHHI0 AMCHMILINHBI
Paboueit mporpamMmol IUCHUIUITHHBI TPETyCMOTPEHBI CIICAYIONIUE BUIBI AyTUTOPHBIX
3aHATHIA:  JIEKIUW, TPAKTUYECKUE 3aHATUS, KOHTPOJbHbIE paboTel. Ha  mekmusix

paccmarpuBaroTCsi HamOosee CIOXKHBIM Marepuain AUCHMIUIMHBL Jlekius compoBoXkaaercs
IIPE3EHTALUAMH, KOMIBIOTEPHBIMH TEKCTAMM JIEKIIMH, YTO IO3BOJIIET CTYACHTY CaMOCTOSITENIBHO
paboTarh Haja MOBTOPEHHEM M 3aKpEIUIEHHEM JIEKIIMOHHOIO Marepuana. [[jis 3Toro CTyaeHTy
JIOJDKHO OBITh NMPENOCTABICHO MPABO CaMOCTOSATENBHO padoTaTh B KOMIIBIOTEPHBIX Kiaccax B
cetu MHTEpHET.

[IpakTudeckue 3aHATHSA MpeIHA3HAYECHbI JJIs1 CaMOCTOSATENIbHOW paboThl CTYAEHTOB IO
pPEIIEHNN KOHKDPETHBIX 3aJad JKOHOMETPHUKHU. Psl NpakTUYeCKUX 3aHATHH IPOBOIUTCSA B
KOMITBIOTEPHBIX ~ KJlaccax ¢ ucnonb3oBaHueM Excel. Kaxngoe mnpakrtuueckoe 3aHsATHE
COMPOBOXJAAETCA JOMAIIHMMH  33JaHUSMH, BBIJABAEMBIMU  CTYJEHTaM s  pELICHUS
BHEAayIuTOpHOE BpeMms. /[l oka3aHUS TIOMOIIM B PEIIEHUWH 3a7ad MMEIOTCS TEKCThI
IIPAKTUYECKUX 33aJaHUI C yCIOBUAMM 33134 U BapUaHTaMH UX PELICHMUS.

C uenpio KOHTpOJIA cPOPMUPOBAHHOCTU KOMIIETEHIUH pa3paboTaH (OHJ KOHTPOIbHBIX
3agaHuii. Ero wucnosnbp3oBaHMEe TO3BOJSIET pealn3oBaTh OaNIbHO-PEUTHHIOBYIO — OIICHKY,
omnpeereHHy0 mpruka3oMm oT 28 aBrycra 2014 r. Nel168 «O mpumeHeHnn 6aIbHO-PEUTUHTOBOM
CUCTEMBI OLIEHKH 3HAHUH CTYIEHTOB.

Jlis TOATOTOBKM K €KEroJlHOMY HHTEpHET-TeCTUpoBaHUIO e-Exam ocymiecTBisercs
npeaBapUTeIbHas TMPOBEPKa 3HAHUM CTYIEHTOB, a TaKXK€ HX CaMOOOyueHHEe C IOMOIIbIO
CHeIHaIbHBIX TPeHaKepoB nopTana HTepHeT-TecTUpOBaHUSI.

JUnist akTUBHU3alMK pabOThl CTYJEHTOB BO BpeMsl KOHTAKTHOW paloThl ¢ mpernojaBaTeseM
OTJIENIbHBIE 3aHATUS MPOBOASTCS B UHTEPAKTUBHOM popme. B ocHOBHOM, HHTepakTHBHas (opma
3aHATUI oOecreunBaeTcs MPH MPOBEACHUN 3aHATHI B KOMITBIOTEpPHOM Kjacce. MIHTepakTHBHas
dopma oOecrieunBaeTcsi HalIuuueM pa3paboTaHHbIX (ailjloM ¢ 3aJaHMUsIMH, HaJIUYUEM
KOHTPOJIBHBIX BOIIPOCOB, BO3MOYKHOCTBIO JOCTYNAa K CHCTEME IUCTAHLMOHHOTO OOy4YeHHS,
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MCIIOJIb30BaHUEM KaHajia teams, a TaK’Ke MECCEHIKEPOB.
Ilo0eomoska k nexyuuy 3aKIIF0YaeTCs B CIASAYIOMIEM:

BHUMATEJIbHO NPOYUTANTE MaTepual NpeabIAyIIeH JEeKInu;

y3HaliTe TeMy MpeACTOosIIIen JeKIUH (110 TeMaTHYeCKOMY IUIaHy, o HHPpOpMaluu
JIEKTOPA);

O3HAKOMBTECH C y4eOHBIM MaTEPUAJIOM 10 YUEOHHUKY M YUE€OHBIM ITOCOOHSIM;
MOCTapalTECh YACHUTh MECTO U3y4aeMOM TEMBI B CBOSH MPOeCCUOHATBLHOM
HOJTOTOBKE;

3aMMIIATE BO3MOXHBIE BOIIPOCHI, KOTOPBIE B 3aJaUTE JIEKTOPY Ha JICKLIUU.

Tlooeomoska k CeMUHAPCKUM 3AHAMUAM.

BHUMATEIILHO MTPOYNTANTE MaTepua JEKIHid, OTHOCAIIMXCS K JAHHOMY
CEMHMHAPCKOMY 3aHATHIO, 03HAKOMBTECH C YU€OHBIM MaTepHalIOM 10 y4eOHUKY U
y4eOHBIM TTOCOOHSIM;

BBINUIINTE OCHOBHBIE TEPMUHBI;

OTBETHTE Ha KOHTPOJIBbHBIE BONPOCHI 10 CEMUHAPCKUM 3aHSATHIM, TOTOBBTECH JaTh
Pa3BEPHYTHIN OTBET Ha KaXKIbIH U3 BOIIPOCOB;

yACHUTE, KaKue Y4eOHBIE 3JIEMEHTBI OCTAJIHMCh ISl BAC HESICHBIMHU U TIOCTApalTeCh
MOJYYHTh Ha HUX OTBET 3apaHee (10 CEMUHAPCKOTO 3aHATHI) BO BPEMs TEKYIIHX
KOHCYJIBTAIlUH MPeroaBaTes;

TOTOBUTHCSI MOYKHO MHIUBUIYaJILHO, TTApAMH WJIH B COCTABE MaJIOW TPYIIIIHI,
nocJeHue ABISAI0TCS G GEeKTUBHBIME (popMamu paboTHI;

pabouas mporpaMMa JUCHUILTMHBI B YaCTH LEJIeH, IIEPEeUHI0 3HaHWH, yMCHHUH,
TEPMHHOB U Y4E€OHBIX BOIIPOCOB MOXKET OBITh MCIIOJIb30BaHA BAMH B Ka4€CTBE
OpPHEHTHPA B OPTaHU3AINH 00yUICHUSI.

[loo2omoska Kk KoHmpoabLHOU pabome:

BHHMMATEJILHO IPOYUTANTE MATEpUall JIEKIIUHI, U IPAKTUYECKUX 3aHATHN, U3yUUTE
CKPHIITHL, IpuBeieHHBIe B Moodle, a Takke B 3a1aHUIX HA MIPAKTUYESCKUE 3aHATHUS;
nomnpoOyiTe pemuTh 3a1a4, MOX0XKHUE Ha 3aa4k, KOTOpble OyyT MpeaokKEeHbl Ha
KOHTPOJIBHYIO padoTy;

paboyas mporpamMma JUCHUIUIMHBI MOXKET ObITh UCIOJIb30BaHa MPH MOJTOTOBKE K
KOHTPOJILHOM pabore.

Iloozomoska k IK3AMEHY .

K OK3aMCHY HeO6X0,Z[I/IMO TOTOBUTCA LCJICHAIIPABICHHO, PEryIAPpHO, CUCTCMATUYICCKU U C
MEPBLIX I[HGI\/’I 06yquI/1$[ 1o I[&HHOﬁ JHUCIHUIIIINHE. IIonBITKM OCBOHTH JUCHUIIIIMHY B HICPUOL

AK3aMEHAIlMOHHOM CCCCHUH, KaK IPaBHIIO, ITOKA3BIBAKOT HE CIIMIIKOM YIOBJIICTBOPUTCIIbHBIC

pe3ynbrarel. B camoMm Hauajge y4ueOHOTO Kypca IO3HAKOMBTECh CO CIENyIoIeH yueOHO-
METOANYECKON JOKYMEHTALIUEN:

— MPOTpaMMOM TUCITUTUIHHBL;

- MepeYHeM 3HAHUN U YMEHHM, KOTOPBIMH CTYJEHT JODKEH BIIAJIETh;
- TEMaTHYECKUMH TUIAHAMH JISKITI, CEMUHAPCKUX 3aHATHA;

- KOHTPOJBHBIMU MEPOIIPUSATHSIMH;

- Y4eOHHKOM, yUeOHBIMHU TTOCOOUSIMH 10 JUCITUTIIMHE, a TAKXKE

JIIEKTPOHHBIMU PECYPCAMHU;

- NEPpCUHCM BOIIPOCOB K OK3aMCHY.

ITocnne »toro Yy BacC MOOJIKHO C(I)OpMHpOBaTLCH YCTKOC MNPpCACTABICHUC 00 oObeMe u

XapakTepe

3HAHUM ¥ yMEHHWH, KOTOPHIMH Haao OyleT OBJaJAeTh IO AWCIUIUIMHE.

CucreMaTH4ecKkoe BBIIIOJHEHUE y‘-IC6HOI>i paGOTLI Ha JICKOUAX W CCEMHHAPCKUX 3aHATUAX
IMMO3BOJIMT YCIICITHO OCBOUTH AMCHUILIMHY W CO34aTh XOPOIIYIO 633y JJI Caadu DK3aMEHa.

7. YdeOHasi iuTeparypa u pecypcbl HHGOPMAIIMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH
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"HHTepHeT", BKJIIOYasi IepedyeHb Y4eOHO-MeTOIMYeCKOro odecnedyeHus 1JIs1

CaAMOCTOAITEJILHOM PadoThI 00y4aAIOMIMXCS 10 TUCHUIINHE

7.1. OcHoBHaA JIMTEeparypa

I.

7.

AdanacreB, Bmamumup — HukomaeBwd.  AHaimM3  BPEMEHHBIX  PSJIOB U
nporosupoBanue. - CaparoB:Ai Ilu Ap Menua. — 310 c. TekcT : 27IE€KTPOHHBIN. -
URL: http://www.iprbookshop.ru/90196.html (mara oOpamenms: 12.11.2020). -
Pexum noctyna: asist aBTOpU3UP. MOJIb30BaTeNeit

lonoktnmonosa IO.I., Wnemunckas C.A., Wmoxuna W.b., Jlyrockoii A.M.,
Jlucnuknna H.B. m gap. IlporHo3upoBaHue W IUIAHUPOBAaHUE B DSKOHOMHUKE. -
Mocksa:Ilpomereit — 544 c¢.  Tekcr :  onekrponusid. -  URL:
http://www.iprbookshop.ru/94511.html (mara o6pamenus: 01.10.2020). - Pexum
JIOCTYTIA: JIJIsl aBTOPU3UP. MOJIb30BaTeNe

Mactunxkuit C. O. (2020) AHanmu3 BpEeMEHHBIX PSIJAOB C momompblo R. —
DJIeKTpOHHAs KHUTA, aJipec 1ocTyna: https://ranalytics.github.io/tsa-with-r
Mupxkun, bopuc I'puropseBuy. Beenenue B ananu3 nanasix — M.:}Opaiit, 2020 — 174
c. Tekcr : omekrponnsii // OBC  IOpaiir  [caiit]. —  URL:
https://urait.ru/bcode/450262 (mara obpamenus: 01.10.2020)

Mxurapsia B. C., Apxunosa M. 1O., [lyoposa T. A., Muponkuna tO. H., Cuporun B.
[1. Anamu3 manabix. — M.: FOpaiit, 2020 — 490 c. Tekcrt : snekrponHslil // DbC
FOpaiir [caiit]. — URL: https://urait.ru/bcode/450166 (nara oopamenus: 29.09.2020)
O'Hun, Katu. Data Science : MHcaiinepckas wHpopMalys 11 HOBUYKOB. Bxirouas
s3Ik R : [mep. ¢ anmi.] — CII6. IMTutep. — 368 c. Tekct: snexrponnsid. - URL:
http://new.ibooks.ru/bookshelt/359209/reading (nara o6pamenus: 25.01.2021)
Xanuaman P. [k, Aranaconynoc /. IIporHo3upoBanue: MpUHLIMUIBI U MTPAKTHUKA.
[DnexTponnbiii pecypc] —URL: https://otexts.com/fpp3/

Bce ucToYHMKM OCHOBHOM JIMTEPATYPhl B3aUMO3aMEHSAEMBI.

7.2 lononHMTEIBHAS JIUTEPATypa
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https://ranalytics.github.io/tsa-with-r

1. I'ycapoBa H.®, AHnanu3 comuaibHbIX ceTeil. OCHOBHBIE TMOHSATHS U METPUKH. —
CII6.:Yausepcurer U'TMO, 2016 — 67 c.

1. Xepon, Openwen. Ilpukmamgnoe MammHHOE OOydeHue ¢ mnomomipio Scikit-Learn u
TensorFlow : Konuenuuu, M”HCTpYMEHTBI U TEXHUKU TSI CO3/IaHUSI MHTEIUICKTYaIbHBIX CUCTEM :
IIOJIHOLIBETHOE M3/1aHKE : IEpeBOJl ¢ aHmuickoro - [IpM.:/lnanektuka. -684 c.

2. Jlanu b. — Mammnanoe oO0yuenne Ha R/ - CII6. :ITutep. — 2020 — 464 c.

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

1. Jlrox JI. Amamus cereit (rpadoB) B cpene R. PykoBoactBo momb3oBarens- M.: JIMK
IIpecc, 2017 — 250 c.

4. Makkunnau Y. Python n ananu3 ganusix. — M.: JIMK, 2015 — 482 c.

5. Hunscen OinuH. [lpakTdeckuil aHamu3 BPEMEHHBIX PSAJOB: MPOTHO3UPOBAHUE CO
CTaTUCTUKON M MammHHOE 00yyenue. —M.: OO0 Jluanextuka — 2021 — 544 c.

6. HaymoB Bnamumup HuxomaeBud. CpencrBa OuzHec- aHAIUTHKU: y4eO. mocooue / B. H.
HaymoB ; ®@enep. roc. OromkeT. 00pa3oBar. yupekIeHue Bhicil. obpa3zoBanus "Poc. akan. Hap.
X03-Ba U roc. cnyx0bl ipu Ilpesunente Poc. ®enepanuu', Ce.-3an. un-t ymp. - CII6. : C3UY -
¢un. PAHXuI'C, 2016. - 107 c.

7. HaymoB B.H. Ananu3 naHHbIX W MammHHOE OOy4YeHHE: METO/bl U MHCTPyMEHTaJbHbIC
cpenctBa. denep. roc. OromKeT. 00pa3oBar. yupexkaeHue Bbicil. oOpa3zoBanusa "Poc. akan. Hap.
X03-Ba U roc. cnyx0bl ipu IIpesunente Poc. ®enepanuu', Ce.-3an. un-t ymp. - CII6. : C3UY -
¢un. PAHXul'C, 2020. - 260 c.

8. Illomnne ®. I'mybokoe obyuenue Ha Python. — CIIG.: I[Tutep. 2018. -400 c.

9. [omne ®. I'my6okoe oOy4yenne Ha R. — CII16.: [Tutep. 2018. -400 c.

7.3. YueOHO-MeTOAMYECKOE OOecIiedeHrne CAMOCTOSTeIbHOM padoThl.

1. TlonoxeHue 06 OpraHU3aLUU CAMOCTOSTEIHHON pabOTHI CTYNEHTOB (e1epaTbHOTO
rOCY/IapCTBEHHOIO  OIO/DKETHOrO 00pa30BaTEeIbHOIO  YUPEXKIEHUS BBICIIET0 00pa30BaHUs
«Poccuiickas akageMusi HapOAHOTO XO34HCTBAa M TOCYIapCTBEHHOW ciayxObl npu Ilpesunente
Poccuiickoit denepaunn» (B pea. npukaza PAHXul'C ot 11.05.2016 . Ne 01-2211);

2. llonoxeHue o0 KypcoBoil pabore (MPOEKTE) BBHINOIHIEMONH CTYJIEHTaMU
(denepasbHOro TOCYAAPCTBEHHOIO OIOKETHOrO 00pa30BaTelIbHOTO YUPEXKJICHHUS BBICILETO
oOpazoBanus «Poccuiickasi akaJeMusi HAQpOJHOTO XO34KCTBa M TOCYAapCTBEHHOM CIyXObl Mpu
[Tpesunente Poccuiickoit ®denepaunn» (B pea. npukaza PAHXul'C ot 11.05.2016 . Ne 01-2211)

7.4. HopmaTuBHbIE IPABOBbIE IOKYMEHTHI.

He ucnons3yrores
7.5. UaTepHeT-pecypcehbl.

C3UY pacrnonaraeT AOCTYIIOM uYepe3 CalT HayyHOM Oubmmorexku http://nwapa.spb.ru/
K CJICAYIONIMM TOAMMCHBIM 3JICKTPOHHBIM pecypcam:

Pycckosi3pIuHBIE pecypcehl

ONEeKTPOHHBIE YUEOHUKHU 3IEKTPOHHO - OnbaroTeuHoi cuctemsl (ObC) «Aidyke»
DNeKTPOHHBIE YICOHHUKH AIIEKTPOHHO — OnbmoTeunoi cuctemsl (ObC) «Jlanby»
Pexomentyercst HCTIONB30BaTh CIEAYIOIUN HHTEPHET-PECYPChI
http://serg.fedosin.ru/ts.htm
http://window.edu.ru/resource/188/64188/files/chernyshov.pdf

7.6. UHble NCTOYHHUKH.
He ucnons3yrores.

8.MarepuanbHo-TexHnuyeckass 0a3a, uMHGOPMalMOHHbIE TEXHOJOIHMH, NPOrPaMMHOe
obecrieyeHre 1 HH(POPMALMOHHBIE CIIPABOYHbIE CHCTEMbI

Kypc BxitouaeT ucnons3oBanue nporpammuoro odecneuenus Microsoft Excel, Microsoft

42


https://bookdown.org/ccolonescu/RPoE4/
http://nwapa.spb.ru/
http://serg.fedosin.ru/ts.htm
http://window.edu.ru/resource/188/64188/files/chernyshov.pdf

Word, Microsoft Power Point 118 mNOATOTOBKM TEKCTOBOTO M TaONIMYHOrO Marepuana,
rpadudeckux wunocTpanuid. Ilpu mpoBeneHWHM 3aHATHH HCIOIB3YIOTCS CpEICTBa OW3HEC-
AQHAJTUTHKH.

Meronpl 0OydeHHsI C WCIOJIB30BaHUEM WH(POPMAIIMOHHBIX TEXHOJOTHH (KOMIBIOTEPHOE
TECTHPOBAHUE, IEMOHCTPAIHS MYITbTHMEIUIHHBIX MaTEPUATIOB).

HHTEpHET-CEpBUCH U AIIEKTPOHHBIE PECypChl (IIOMCKOBBIE CHCTEMBI, JJICKTPOHHAS MOYTa,
npodeccuoHalbHbIe TEMAaTHYECKUE 4YaTbl U ()OPYMBI, CHCTEMBI ayiHO M BHUIEO KOH(EPEHIHH,
OHJIAH SHIMKJIONICIMH, CIPAaBOYHHUKH, OHOIMOTEKH, ODICKTPOHHBIC YYeOHbIE M Y4eOHO-
METOJIMYECKUE MaTepUaJIbl).

Jlyist opranu3anuu qUCTaHIIMOHHOTO 00yUeHHsI UCnosb3yeTcs cucreMa Moodle.

No i/t HanmeHoBaHue

1. KommbroTepHbie Ki1acchl ¢ mepcoHanbHeIME OBM, 00beITMHEHHBIMY B JIOKaJIbHBIE CETH C BBIXOAOM B
WHTepHeT

IMaket Excel -2013, 2016, professional plus

Amnanurnueckas miardpopma Qlik View, MS BI

Cucrema 6usHec-ananutuky Deductor Academic, Loginom

DAl Il

Cpenctpa unteiekTyansHoro anaimmsza SQ Lserver. Hagctpoiika Analysis services, data mining ad-
insfor Office.

SPSS

S3wik R, Python, Anaconda navigator, Rstudio

MynsTuMeIUHHbIE CPECTBA B KaXKI0M KOMIIBIOTEPHOM KJIACCE U B JIEKIIMOHHOW ayJUTOPUU

Bbpaysep, ceTeBble KOMMYHUKAIIMOHHBIE CPEICTBA 1715 BbIX0/a B MIHTepHET

_‘.\OS”.\‘.O\

0. | Cucrema aucranimonHoro odydenus Moodle

Kommbrotepusie kmaccel u3 pacuera 1 I[IOBM pmns omnoro oOywaemoro. Kaxmomy
oOyJaromiemMycst J10/bKHa ObITh MPeoCTaBIeHa BOBMOXXHOCTh JOCTYNA K ceTsiM Tuna MHTepHeT B
TedueHue He meHee 20% BpeMeHH, OTBEIEHHOTO Ha CAMOCTOSITENIbHYIO ITOITOTOBKY.
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