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1.

IVIAHUPYEMBIMHU pe3yJibTaTaMU 0CBOCHUS IIPOrpaMMbl

1.1. JducuuniuHa

Ilepeyenb miIaHupyeMbIX pe3yJbTaTOB 00y4YeHHs MO JMCHUIIHHE, COOTHECEHHBIX €

«AHamuTHYEeCKas MNoAACPIKKAa IMPUHATUSA pemeHHﬁ» obecrieynBaeT
OBJIAZICHUC CICAYIOIMUMHU KOMIICTCHIIUAMMU:
Ta6muna 1
Kon HanmenoBanue Kon HaumenoBanue KOMIIOHEHTa
KOMIIETEHIIUH KOMITETCHIHN KOMITOHEHTa KOMITETCHIH
KOMIIETCHIIH
Crioco0eH perraTh 3a/1a41 aHaJIH3a
s dexruBHOCTH UT-
CriocobOeH oCymecTBIATh HHPACTDYKTYDbI IETHATHS
KPUTHICCKIHA aHAIIN3 ’
. OCHOBHBIX OM3HEC-TIPOIICCCOB,
VK-1 MPOGIICMHELX CHTYaLii Ha YVK-1.2 ONPEAEIATh CTPATETUIO NEHCTBUI
OCHOBE CHCTEMHOT'0 MOAX0/a,
BLIPABATLBATS CTPATETHIO Ha OCHOBE KPHTHYECKOTO aHaNn3a
neficTBHit npoOJIEeMHBIX CUTYaIHH,
UCIIOJIb30BAHUS CHCTEMHOTIO
0JIX0/1a
CnocobeH pemarhb 3a1a4u
AHAJIMTUYECKOU IIOAAEPKKU
IIPUHATHS PELLICHUN C
HCTIONIb30BaHUEM COBPEMEHHBIX
OIK -3.1 METOJI0B ¥ POTPaMMHOTO
Cnoco0eH MpuHUMATh HHCTpyMEHTapus cOopa,
pELICHNs, OCYIIECTBISAT 00paboTKN ¥ aHANH3A,
CTpaTeTUUECKOE TUIAHHPOBAHHUE MHTEJJIEKTYaJIbHOTO 000PYI0BAHUS
Y IPOTHO3UPOBAHHE B 1 CHCTEM HCKYCCTBEHHOTO
podeccHOHATBLHON MHTEJUICKTa
JIESITETIBHOCTH C Crioco6eH UCTob30BaTh
OIIK-3 HCTIOBb30BaHUEM COBPEMEHHBIX OCHOBHBIC IPUHIIUIIBI
METO/I0B U IPOTPAMMHOTO CTpaTeruyecKoe MIaHUPOBaHHUE U
HHCTpyMeHTapus coopa, NPOTHO3UPOBAHHKE B
00paboTKM 1 aHaJIM3a JIaHHBIX, po¢eCcCHOHATBFHON AeATeIbHOCTH
MHTEJUIEKTYaJIbHOTO C HCIIOJIb30BAaHUEM COBPEMEHHBIX
000pYIOBaHUS U CHCTEM K 3.2 METOJO0B U IIPOIrPAMMHOIO
HCKYCCTBEHHOTO MHTEJJIEKTa HHCTpyMeHTapus cOopa,
00pabOTKH U aHAIIN3a TaHHBIX,
MHTEJJIEKTYaJIbHOTO 000PYI0BaHUS
1 CHCTEM HCKYCCTBEHHOTO
WHTEJUIEKTA ISl IPUHSTUS
peleHui
CnocobeH poBOIUTh
HCCIIeIOBaHNS, OPTaHU30BBIBATh
CaMOCTOSITENTFHYIO U
KOJJICKTUBHYIO Hay4HO-
HCCIIEIOBATENBbCKYIO PaboTy, CnocobeH opraHu30BHIBATh
MPOEKTHYIO U y4eOHO- Hay4YHO-HCCIIEJIOBATEIILCKYIO
OIIK-5 po¢eCCHOHATBHYIO OIIK-5.1 JIeTENbHOCTD AJIsl IOUCKA U
JIeITeIIbHOCTD ISl TTONCKa, BEIPa0OTKH HOBBIX PELICHUH B
BBIPaOOTKH U MPUMEHEHHS obmactu UKT
HOBBIX pPEUIeHUH B obnacTn
nH(OpMaLMOHHO-
KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH

1.2.B pe3ynbrare OCBOEHHUS AUCHUILIMHBI

KOMIICTCHIIUU

y MAarucTpaHTOB JAOJDKHBI OBbITh CQOPMHPOBAHBI

Tabmuma 2



OTD/TD Kon KOMIIOHEHTA Pesynbrarel o0yuenus
(ipu HaTMYMK KOMITETCHIHH
npodcranaapra)/
mpodecCHoHaTbHBIE
JeUCTBUS
Yrpasienue VK -1.2 Ha ypOBHE 3HaHHM:
AHAJTUTHYECKUMH 3uarn: 3
paGoTamu - ~ MCTOZBI  AHAIWTHYECKOH  MOIEPKKH  MPHHATHS
pelIeHuii;
ronpasaeeHueM/
—  BO3MOXKHOCTH IPOTPaMMHBIX CPEJICTB aHaIM3a JTaHHBIX
VYnpasnenue
—  cOBpeMeHHbIe MH(OPMAIIMOHHBIE CUCTEMBI MOAJIEPIKKH
AHAITUTUYECKUMU .
NPUHSATHUS PELICHUH
paboramu u
IOApa3aeIcHuEM Ha ypOBHE yMEHHS:
Ymersn:
— TNPHUMEHATH NPOTPaMMHBIE CPEACTBA aHAIN3a JAHHBIX,
MOAJICPKKH MIPHUHSTHS pEeLICHNIT;
—  HCHOJIb30BaTh MpOrpaMMHBIE ULt pemeHus
AQHAJMTUYECKUX 3a]a4
Ha ypOBHE BJIaJCHUS:
Baaagern:
COBPEMECHHBIMH ~ MH()OKOMMYHUKAIIMOHHBIMUA  TE€XHOJIOTHSIMU
TIOAJICPKKHU TIPHUHSITHS peIICHNUH;
[IpoexTupoBanue u OIIK-3.1 Ha YPOBHE 3HAHUIA:
Tpanchopmarus 3uars: 5
o —  METOXBI U MOJIEINH MOAJIEP)KKH NPUHATHS PELICHUH pH
HPOLIECCHOM A A FUIEp p p P
MIPOCKTUPOBAHNH;
ApXUTCKTYPbL Ha ypOBHE yMEHHS:
OpFaHI/IBaIII/II/I/ YMmern:
Amnanus — [PHUMCHATH MPOTPAMMHBIC CpPCIACTBA HOANCPKKHU
MIPOIIECCHOM IIPUHATHS PELLICHUN;
apXI/ITeKTprI - HCIOJIb30BaTh COBPEMCHHBIC IMPOTPaMMHLBIC CPEICTBA
JIsL aHAJIM3a IPOLIECCHOM apXUTEKTYPHI;
OpTaHM3aIIH A pon P YPBL,
D/01.7 Ha ypOBHE BJIaJCHUS:
: Baangern:
9. CcoBpeMeHHBIMH POTPAMMHBIMH CPEICTBAMH aHATH3a
MPOIECCHOM apXUTEKTYPBI
VYnpasnenue OIIK-3.2 Ha YpOBHE 3HaHUIL:
AHAIIUTUYECKUMU 3Hare:
pabotamu u —  COBpEMEHHbIE METOIbI ITOJJICPKKH IIPHHATHS pEIIeHUI
ojipasieneHuem/ Ha ypOBHE yMEHHS:
VYnpasnenue YMmerb:
npoleccamMmu —  HCHOJIb30BATh METO/bI OM3HEC-aHATUTHKH PU
pa3paboTK 1 TOJJIEPIKKE TPUHATHS PEIICHHH.
COIPOBOXKICHMS Ha ypOBHE BIaJCHUS:
TpeOOBaHMIA K lfganen,.
CHCTEMAaM U WX . HaBBIKal\iI’I/I pCHICHUA 3a1a4 MOAACPKKU ITPUHATHUA
kauyectBoM, D/08.7 pemCHNNA
VYnpasneHue Ha YPOBHE 3HAHMIL:
MPOEKTaMU B 00IaCTH 3uare:
UT MaJIOro u —  METOIBI aHAJM3a JaHHBIX M MAIIMHHOTO OOYYeHHUS s
CpeIHero YPOBHSI MOWCKa U aHAJTN3a HHHOBAITUH;
CIIOKHOCTH B OIIK-5.1 —  BO3MOXXHOCTH IPOIPAMMHBIX CPEACTB CTATUCTHUYECKOM
YCIOBHSX 00paboTKN M MHTEIUIEKTYaJIbHOTO aHaIN3a JJaHHBIX
o —  coBpeMeHHble MH(OPMAIMOHHBIE CHCTEMBI 00pabOTKH
HEONPEAEIEHHOCTEN,
W aHalM3a JaHHbBIX, WCIOJb3YeMBIX IIPU aHalu3e M
MOPOXKIAAEMBIX

IMPOCKTUPOBAHUUN CUCTEM




3anpocaMu Ha Ha ypOBHE yMEHUSL:

U3MEHEHUS, c Ymern:
IpUMEHEHHEM - NPYMEHATH IIPOTPaMMHBIE CPEJICTBA AHAIN3A JAHHBIX,
q)OpMaJ‘IBHI)IX NMOAACPKKU  HOPUHATHA PCHICHMHU, B TOM  YHCIC npu
I/IHCprMeHTOB MMPOCKTUPOBAHUUN
VIpaBIICHHUs] PUCKaMU
u npobieMamu
HPOCKTa, B/ HA YPOBHE BIIAJICHHUS:
IInanupoBanue B Baajerh:
NpOoCKTax MaJIoro H - METOJaMU U CPEACTBAMH AHATUTHYECKOW IOIJIEPKKH
CpeaHero YPOBHSA TIPUHATHS PEIICHUN
CIIOKHOCTH B 001acTH
UT, B/31.7
2. O0BbeM n MecTo McuMIIMHBI B cTpyKType OII BO

O0BpeM TUCHUIIINHBI
OO01mast TpPyI0eMKOCTh JUCIUILINHBI COCTABIISET 2 3a4ETHBIE SIMHUIIGI /72 Yaca.
JlucuuimHa MOXKET pealin30BaThCsl ¢ MPUMEHEHUEM JUCTAaHIIMOHHBIX 00pa30BaTeNbHbIX
texHonoruit (dazree - /{OT).

Tabmuna 3

Ounas popma

Bun paboThl TpynoeMkocThb
(akam/acTp.yacer)

Oomast TPy10eMKOCTh 72/54
KonTakTHass pabora ¢ npenogaBarejieM 36/27
Jlexrrm 16/12
IIpakTryeckue 3aHsATHS 20/15
JlabopaTopHble 3aHATHS
CamocTosiTesIbHAsA padoTa 36/27
Kontpoib
DopMBbI TEKYLLIETO KOHTPOJISI Pedepar
@dopMa NPOMEKYTOUHOI aTTecTalUU 3auer

MecTo AMCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

JucuunnuHa «AHamuTUYEeCKas TMOAJEpKKA TMPUHATHS pEUICHUH» OTHOCUTCA K
00s13aTeNIbHBIM JTUCIUIUIMHAM 00pa30BaTeIbHOM MporpamMmebl moarotoBku MaructpanTa (b1.0.07)
denepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTAaHIApPTa BBICHIETO OOPa30BaHUA H
M3y4yaeTcs Ha IEPBOM Kypce.

[IpenonaBanne AUCIUIUIMHBI OCHOBaHO Ha aucuurimHe — b1.B.02 «Maremarudeckue
METOABl CTAaTHUCTUYECKOW o0O0paboTkM W aHanm3a [aHHBIX», b1.B.05 «Metoasl OusHec-
aHaJTUTUKW». B cBOIO 04Yepens oHa CO3MaET HEOOXOAMMBIE MPEOCHUIKH JJIsI OCBOCHHS IMTPOTpaMM
Takux nuciuiuiiH, kak b1.B.07 «MogenupoBanue OusHec-mpoleccoB. Process miningy,
b1.B.JIB.02.01 «Menemxment nanueix», b1.B.JIB.03.01 «VYmpasnenue IT-undpactpykrypoit
npennpusituii / Enterprise IT infrastructure management», 51.0.05 «YnpaBnenue >kM3HEHHBIM
[IUKJIOM WH()OPMAIIMOHHBIX CHCTEM», & TaK)K€ JIJIS1 BHITTOJIHEHUSI BBITYCKHOM KBaTU(UKAITMOHHON
paboThl, cllauu TOCYIapPCTBEHHOTO 3K3aMeHAa U BHITIOTHEHUS 3a]1a4 TIPAKTHUK, B TOM YHCJIE HAyIHO-
HCCJIEZIOBATENBCKOM pabOTHI..

dopMoii POMEKYTOUHOM aTTecTallid B COOTBETCTBHH C YYEOHBIM IUTAHOM SIBIISIETCS
3a4er.

Joctyn K cucTeMe AMCTaHIMOHHBIX O00pa30BaTeIbHBIX TEXHOJIOTUN OCYIIECTBISETCS
KOKIBIM OOYYalomMMCS CaMOCTOSATEIRHO C JIFDOOTO YCTpOWCTBa Ha mopTaie: https://sziu-
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de.ranepa.ru/. TTaponb U JOTHH K JUYHOMY KaOWHETY / Mpoduiio mpeaocTaBisieTcsl CTyICHTY B
JIeKaHaTte.

3.Conep:xanue M CTPYKTYpPa JMCHUIIIHHBI
11. CtpykTypa IUCIUTLIMHBI

Tabnuna 4
Ne n/mm HaumenoBanue Tem O0beM AMCHUILVIMHBI (MOAYJISA), Yac. ®opma
(pa3aesioB), Bceero KonrakrHas padora CP TEKYIIEro
Oﬁyqal()HIHXCﬂ C rmpenogaBarejieM KOHTPOJIsA
M0 BUJAAM Y4eOHBIX 3aHATHI ycneBaemMocTu*
J/I10 | JP/IO | M3/a | KC *,
T T* oT P MPOMEKYTOYHO
i
arrecTamuu™**
Amnanutuyeckas
Tema 1 10 4 2 4 YO/3
KYJIBTYpa
OCHOBHBIE ~ METOJBI
Tema 2 | paGoTel ¢ IaHHBIMH. 8 4 - 4 YO/3
Penykius naHHbIx
KiaccudukannoHHbl
i aHajm3 oe3
Tema 3 16 4 6 6 YO/3/T
0oOy4deHHS.
Knacrepnbiii ananus
3agauun
Temad | > 18 2 6 10 YO/3/T
KJIaCCHU(UKAITUU
JluneliHpie  Mopaeau
Tewma 5. a 20 2 6 12 YO/3/T
KJIaCCHU(UKAITUU
[IpomexyTOouHasi aTTecTalus 3auer
36/2
Bcero (akaa./actp. gachr): 72/54 | 16/12 20/15 7
VYO — ycTHBII onpoc
T —Tect
3 —3auer

3.2. Conep:xanue JUCHUNIMHBI

Tema 1. AHasIuTHYECKasi KYJIbTypa

KauectBo nannsix. Pa3Benounsiii ananus nansueiX. [Iponymennsie ganasie. [JyonupoBanue
naHHbIX. Opranuszanus cOopa JaHHbIX. OCHOBHbBIE HOHSATHS HAayKH O AaHHBIX. OpraHuzanus
paboThl aHANIUTUKOB B KomMnaHuu. OCHOBBI aHanu3a JaHHBIX. Pa3paboTka mokaszarenei.
Cropurennunr. KoprnoparusHas KyabsTypa Ha ocHoBe JaHHbIX. Poris CDO, CAO. /IoGbiua 1aHHBIX.
JloOblua naHHBIX B yIpaBieHHd KauecTBOM. IIpocMoTp mannbix. OumcTka gaHHbIX. OleHKa
KauecTBa JIaHHBIX. 3allOJIHEHUE MPOIMYIICHHBIX JaHHBIX. AHOMAJIBHBIE U IIPENIEIbHBIE JaHHBIE.
Hcnonp3oBanue AIIe4yHON auarpammbl. BrisBieHue ayOnukaroB W HpOTHBOpednid. MeTtomsl
aHanM3a JaHHbIX. Pa3BenouHblil AHanuTHYecKas NOJAEpXkKKa IPOLECCOB NPUHATUS PEIICHUN.
Ounctka U QuibTpanus JaHHBIX. CTaTHCTUYECKHE auarpammbl. «SIIMYHBIE)» TUArpaMMBbL.
JuarpaMmbl «CTBOJI-TUCThs». Perienue 3anau npenodpaboTKH U OYUCTKU IaHHBIX B R.

Tema 2. OcHOBHBIE MeTOAbI PA0OTHI ¢ JAHHBIMH. PeqyKIusi JaHHBIX
Tunsl nanueix. Koppensunonuslii ananu3. Vcnonb3oBaHue (akTOpHOro aHaiivd3a MpH
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npenoopadoTke AaHHBIX. Tpanchopmanus manHbiXx. KBantoBanme. ComruimHT. Pernenue 3amau
MpOBEpKHU crarucTuueckux rumnore3 B R. Kiaccuueckue mMeTonpl M MOHSATUSL CTaTUCTHKUA B R.
Henapamerpuueckast craructuka. Ilonstue OyrcTpemn, Kpocc-BbIOOpKU. CKIaAHONW HOX,
MEXaHU3MBbI TeHpAIUU CITy4YailHbIX MICEBIOBBLIOOPOK.

Penykuuss nanHbeix. MeToj INIaBHBIX KOMIOHEHT. MaKkTOpHbIA aHaiu3. MHoOromepHoe
mkanpoanre. OCHOBHEBIC MTOJIOKEHUST METO/Ia AaHATM3a TIIABHBIX KOMITOHEHT. [loHsiTre dakropa.

Marpuna ¢akropHbix Harpy3ok. OCHOBHOE COOTHOILIEHHE METOAA IIIABHBIX KOMIIOHEHT.
Onenka aucriepcuu oTKIMKa. Kpurepuii «kaMEHUCTON OCBIITN.

Tema 3. Knaccupukaunonubiii anaan3 0e3 o0yyenus. Kiacrepubiii anaaus

ITocranoBka 3azau kjaactepHoro aHanusza. Onpenenenue kiactepa. [lapameTpsl kinacrepa.
Mepbl OGnuzoctu. MeTpUKH KIIAaCTEPHOIO aHajau3a. ba3oBble alropuTMbl KIIAacTEpPHU3aLMH.
Hepapxnueckas knacrepusauud. [dengporpammel. Meron K-cpemnux. I[lonsatne nenrpoupa.
[Tpodwmin knactepoB. B3auMOCBSA3b KJIACTEPHOIO U PETPECCHOHHOrO aHanu3a. Mcnoiab3oBaHue
nakera Deductor ans pemieHus 3agad KiacTepHOro aHanuza. KiacTepHbIil aHaiau3 B CpeACTBax
uHTeIeKTyanpbHoro aHamuza Microsoft Office (nma R). Kapter Koxonena. Pemenue 3amau
KJIaCTepHOro aHanu3a ¢ nomoiupto kapT Koxonena. AnroputM DBSCAN. Knacrepuzauus Ha
CeTsX.

Tema 4. 3agauu kiaaccupukanumn

@opmynupoBka 3amaun kiaccudukanuu. KinaccnpukanuoHHBINH aHamM3 ¢ OOydeHHEM.
JepeBbst pemieHuid. ANTOPUTMBI MOCTPOCHHS JEPEBbEB pelieHud. MeToabl U aJIrOpUTMbI
noctpoenust nepeBbeB. Anroputm CART. Omnpenenenue mnpexpaiieHus MOCTPOCHHS JIepeBa
knaccudukanuu. lcrnonb3oBaHne HEWPOHHBIX CeTEH M pelleHUs 3a/lad KiacCU(UKaIUU.
Jlorucrtuueckas perpeccusi. CpaBHEHUE pe3yabTaTOB KiIACCU(UKALNN PA3IUYHBIMA METOAAMHU.
['eneTnyeckue anropuTMbl. Mozenu Teopun aJanTUBHOTO pe30HaHCA.

Meron k-Ommkaiiimmx cocenen.

Onenka kadecTBa 3a4a4 kiaccudukanuu. Tabmuma compsibkeHHOCTH. [loHsTHE
YyBCTBUTEIBHOCTU U cneunduuHocT. ROC-kpuBas. OmuOKy mepBoro M BTOPOro poa MHpu
pelLIeHnH 3aj1a4 KilacCu(uKauu.

Tema S. JIuHeiiHbIe MOEIH KIACCH(PUKALMU

Mertox JIOrUCTHYECKON perpeccun. MeToa OmOpHBIX BEKTOPOB. S AEpHBIN METOA ONOPHBIX
BEKTOPOB. bunapneie KJIacCU(UKaTOPBI. MynbTHKIaCCOBBIE KJ1acCU(UKATOPBI.
HNucTpymeHTanbHble cpeacTBa kiaccuukanuu. budmuoreka scikit learn. DnemeHTs! TyO0OKOTO
oOyuenusi. OcHoBBI HEMpOoHHBIX ceTeil. [Tonarue Tenszopa. bubnmoreka TensorFlow, Keras

3. MarepuaJbl TeKyliero KOHTpoJisi ycreBaeMocTH 00y4arommxcst
4. B xoge peaauM3anuMum ANCHMILIMHBI «AHAJMTHYECKAsl MOAJAEPHKKA IMPOLECcCOB

NPUHATHA PpelleHuil» MCHOJb3YITCH CJeAylolue MeTOAbl TeKYIIero KOHTPOJIsA
ycneBaeMoCTH 00y4aloIMXcs:

Tabmuma 4.1
Tema (pa3zmen) @DOpMBI TEKYIIIEro KOHTPOJIS yCIIEBaeMOCTH
Tema 1. AHanuTHueckas KyasTypa YO/3
Tema 2. OCHOBHBIE METOABI PAOOTHI C JaHHBIMHU. vO/3
Penykuust taHHBIX
Tema 3. KJ‘IaCCI/I(I)I/IKaLI%OHHLII/I aHanu3 6e3 vO/3/T
oOyuenusi. KnacrepHblii aHanus
Tewma 4. 3ayiauun KnaccupuKauu YO/3/T
Tewma 5. JIuneitasie Moenn YO/3/T




4. 2. TunoBbie MaTEPHUAJIbI TEKYLIET0 KOHTPOJIA YCIIeBAEMOCTH 00yYAKO LM XCH.

4.2.1. 3aganue

[Ipumeps! 3ananuit

3apanue 1. meercs ¢aitn ¢ qanasIMu 0 3aeMiukax. Mms daiina 3aeMImuK. txt.

HCO6XOHI/IMO pelInuTh 3aJavy Knaccmbnxauym PasiIMYHbIMHU MCTOAAMU M CPABHUTL PE3YJILTATHI
KﬂaCCI/I(I)I/IKaIII/II/I C IIOMOIIBIO Ta6.]'H/II_II)I COIIPAKEHHOCTU

3amanue BKiIroyaeT HATh 3anad. l1[aGnoHbl KOHTpONBHON paboThl pa3MelieHbl B (aiiie
Excel. K Temaruke 3amad OTHOCSTCS: 3a/Jada OYMCTKH JIaHHBIX, HEpapXuueckas 3ajada
KJIACTEpHOTO aHaJIu3a, pelleHne 3aa4i KJIACTEePHOTO aHalIu3a METOJO0B K-CPEIHUX, IIOCTPOCHUE
ACCOIIMAaTHBHBIX TPABUII, IOCTPOCHUE IEPEBA PEIICHHIA.

[Tpumep 3amaun. [locTpouTs AeHIpOrpaMMy, UCIONB3ys EBKIMIOBO paccTOSHHE U METOJ

"mansHero cocena". Ilepen mocTpoeHMeM KIIACTEPOB BBIMOJHUTH CTAaHAAPTU3AIMIO 3HAYCHUI
aTpuOyTOB

Howmep oObekTa 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

Pemuts 3a1auy kinaccudukaimy st HAbOPOB TaHHBIX, MPUBEACHHBIX B dataset R.

3aganue 2. Pemuth 3amaqy ¢GakTOpHOTO aHANM3a ISl TaHHBIX IO PE3YNBTaTaM BBICTYIUICHHUS I10
ceMubOophi0 cpean xeHmMH B Ceyrne Ha onmuMmmuazae B 1988 romy. HaGop maHHBIX HaXOMUTCS B TaKeTe
HSAUR.

library("HSAUR").

data("heptathlon")

B nanHom makeTe ecTh HHGOPMAIHS O 25 CIIOPTCMEHKaX.

hurdles highjump shot run200m longjump javelin run800m score
Joyner-Kersee (USA) 12.69 1.8615.80 22.56 7.27 45.66 128.51 7291
John (GDR) 12.85 1.8016.23 23.65 6.71 42.56 126.12 6897
Behmer (GDR) 1320 1.8314.20 23.10 6.68 44.54 124.20 6858
Sablovskaite (URS) 13.61 1.80 15.23 23.92 6.25 42.78 132.24 6540
Choubenkova (URS) 13.51 1.7414.76 2393 6.32 47.46 127.90 6540
Schulz (GDR) 13.75 1.8313.50 24.65 6.33 42.82 125.79 6411
Fleming (AUS) 13.38  1.8012.88 23.59 6.37 40.28 132.54 6351
Greiner (USA) 13.55 1.8014.13 2448 6.47 38.00 133.65 6297
Lajbnerova (CZE)  13.63 1.83 14.28 24.86 6.11 42.20 136.05 6252
Bouraga (URS) 13.25 1.7712.62 23.59 6.28 39.06 134.74 6252
Wijnsma (HOL) 13.75 1.8613.01 25.03 6.34 37.86 131.49 6205
Dimitrova (BUL) 13.24 1.8012.88 23.59 6.37 40.28 132.54 6171
Scheider (SWI) 13.85 1.8611.58 24.87 6.05 47.50 134.93 6137
Braun (FRG) 13.71 1.8313.16 24.78 6.12 44.58 142.82 6109
Ruotsalainen (FIN) 13.79 1.8012.32 24.61 6.08 45.44 137.06 6101
Yuping (CHN) 13.93 1.8614.21 25.00 6.40 38.60 146.67 6087
Hagger (GB) 13.47 1.8012.75 2547 6.34 35.76 138.48 5975
Brown (USA) 14.07 1.8312.69 24.83 6.13 44.34 146.43 5972
Mulliner (GB) 1439 1.71 12.68 2492 6.10 37.76 138.02 5746
Hautenauve (BEL) 14.04 1.7711.81 25.61 5.99 35.68 133.90 5734
Kytola (FIN) 1431 1.7711.66 25.69 5.75 39.48 133.35 5686
Geremias (BRA) 1423 1711295 2550 5.50 39.64 144.02 5508
Hui-Ing (TAI) 14.85 1.6810.00 2523 5.47 39.14 137.30 5290
Jeong-Mi (KOR) 14.53 1.7110.83 26.61 5.50 39.26 139.17 5289

9



Launa (PNG) 1642 1.5011.78 26.16 4.88 46.38 163.43 4566

3apanne 3. Permuth 3a1a4qy U1 YCIOBHH 3aHaHMS 2 METOOM IIaBHBIX KOMIIOHEHT.

3aganue 4. [locTpouts JIMHEHHBIC MOJCITHU C TOMOIIIBIO PETPECCHOHHOTO U (PAKTOPHOTO aHaIH3a
JUTSL TAHHBIX KJIACCHYECKOro Habopa JIaHHBIX, MpeiokeHHoro P.dumiepom 1o upucam.

Pedepatni

CucTeMbl MOICP’KKY TPUHATHUS PEILICHHH.

Krnaccudukanms 3a1a4q KI1acTepHOTO aHAIN3A.

OCOOCHHOCTH pellIeHNsT HepapXUIEeCKUX 3aau KIaCTEPHOTO aHAIN3a.
3amaun KiIacCuUKAIIHH.

3ama4n MOBEPXHOCTHOTO OOYUECHHS.

3agauu riry0OKOro 00y4eHUsl.

Cryuaitaerit mec. Meron 6errusra.

Panpgomusanus u OycTpen-MeTo.

CoNoOUTRWNE

. Meronsl OycTuHTa.

10. Bunapubie K1accuhUKATOPBI C PA3THUHBIME Pa3IE/ISIONIMMU TTOBEPXHOCTIMH.
11.Merone! knaccuduKaIuy; 11s HECKONBKUX KIIACCOB.

12. MeTto1b1 MHOTOMEPHON OpJIMHAIUY.

13.06061menHbIe, CTPYKTYpHBIC H HHBIE MOJCTH PErPECCHH.

14 . Koapuanmonnslii ananms.

15. Mucnepcuonnsrii ananus. [TpoBepKka OAHOPOXHOCTH AUCTICPCHH.

16. JInneitapie Mozen B TUCTIEPCHOHHOM aHAJIH3E.

17.Konrpacts! B ucnepcuoHHOM aHaH3e.

18. Mucnepcuonnsrii ananus no Kpackamy-Yommucy.

TecTnI

3AJJAHUE Ne 1 ( - BbIOepUTE 0JUH BAPUAHT 0TBETA)

Koaddunment napHoit Koppemsiiuu xapakTepu3yeT TECHOTY CBA3U MEXKIY
MIEPEMEHHBIMU.
BAPUAHTBI OTBETOB:
1) 7nUHEWHOM ... HECKOJIBKUMU 2) HEIWHEWHOH ... HECKOJIbKUMHU
3) JUHEWHOH ... IByMS 4) HEIUHEWHOH ... TByMsI

3AJTAHUE Ne 2 ( - BIOepUTE BapUaHTBI COITIACHO TEKCTY 3aJIaHHs)

YcTaHOBUTE COOTBETCTBUE MEXy HAUMEHOBAaHUSMH AJIEMEHTOB ypaBHeHUsI Y=bo+b;X+e u
uX OYKBEHHBIMH 0003HAYEHUSIMU:

1. mapameTpsl perpeccuun

2. oObsICHSAIOIAs TepeMeHHast

3. oObsicHsIEMast IepeMeHHast

4. cny4aiiHble OTKJIOHEHHUS

BAPUAHTbBI OTBETOB:
A) Y B) b, b)
) X D) e
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3AJJAHUE Ne 3 ( - BBIOEpHUTE HECKOIBKO BAPUAHTOB OTBETA)
y=atbxts

Jlis nUHEMHOro ypaBHEHHUS perpeccuu
HCIIOJIb3YeTCs MPU OIICHUBAHUU MTAPaMETPOB. ..

METOA HAMMCHBIIMX KBaJApaToB

BAPUAHTHI OTBETOB:
1) B 2) y
3 X 4) a

3AZTAHUE Ne 4 ( - BbIOEpUTE OMH BapuaHT 0TBETAa)CKOJIBKO MAPAMETPOB COAEPKUT
napHoOe JIMHENHHOE ypaBHEHUE perpeccuu?

BAPUAHTbBI OTBETOB:

A)1l

b)2

B)3

4

3AJIAHHUE Ne 5 (-BpiOepUTe HECKOJIBKO BAPHAHTOB OTBETA)
[Tpu Bemonuennn npeanocsuiok MHK onenkun napaMeTpoB perpeccun 001agar0T CBOWCTBAMH:

BAPUAHTBI OTBETOB:
1) nocrtoBepHOCTH 2) s¢ddexkruBHOCTD
3) HECMEIICHHOCTH 4) HECOCTOSITEIbHOCTH

3AJIAHUME Ne 6 ( - svibepume o0un sapuanm omeema)

Kak Biuser yBenuuenue oobeMa BHIOOPKH Ha BEIMYUHY OCTAaTOYHOM qucnepcun
CITy4altHOM BEJIMYUHBI?

BAPUAHTbBI OTBETOB:

A) Huxak.

b) Ocrarounas nqucnepcust yBeTU4UBaeTCs.

B) Ocrarounas aucnepcusi yMEHbIIAETCS.

I') Pe3ynbrar 3aBUCUT OT KOHKPETHOTO BUJA CIIy4YalHOW BEJTMYHHBI.

3AJNIAHUE Ne 7 ( - svibepume ooun eapuanm omeema)

ITpu kakoM 3HaYEHUH NapameTpa X OLCHKA CIy4yallHOW BEJTMYMHBI Y , IOJIyYE€HHAas B

paMKax MapHOW JMHEMHOHN perpeccuoOHHON MoJeu, OyneT Hanboiee TOYHON ?
BAPUAHTbBI OTBETOB:

A)Ilpu X= (Xm-n + Xiax )2, tne Xiin 1 Xyex - MUHHUMAJIBHOE U MAKCUMAJIbHOE 3HAYCHHUS
napamerpa X U3 00cIeJ0BaHHOTO MHTEpBaa.

B) IIpr X = /X i X e

B) IIpu X =X, e X - cpenHee 3HaueHueE napameTpa X U3 00ClIeJOBaHHOTO MHTEpBaa.

I') TouHocTh OAMHAKOBA IIPH BeexX X.

3AJIAHUE Ne 8 ( - svibepume o0un sapuanm omeema)

PaccmarpuBaercs nmapHas TMHEHHas perpeccuoHHas Mosienb. Kak u3MeHnTCs mupuHa
JIOBEPUTEIILHOTO MHTEPBAIA [l YCIIOBHOTO MAaTEMATUUYECKOTO OXKHIaHUs CITy4aiiHON BEJIMYMHBI
y(x) npu yBenuueHuu o0bema BbIOOpKH B 4 pasza?

BAPUAHTbBI OTBETOB:

A) YBenuuutcs B 4 paza.

b) Ymenbmmres B 4 pasa.

B) VBenuuurcs B 2 pasa.
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I') YMenbmutes B 2 pasa.

3AJJAHUE Ne 9 ( - BBIOEpUTE HECKOIBKO BAPUAHTOB OTBETA)
['oMOCKeTacCTHYHOCTh OCTATKOB MOIPa3yMEBAET ...

BAPUAHTbBI OTBETOB:
1) POCT IUCTIEPCUU OCTATKOB C YBEJIMYECHUEM 2) OJIMHAKOBYIO IUCIIEPCUIO OCTATKOB MPU
3HaYeHus (hakTopa Ka)KJIOM 3HaueHuHu (hakTopa
3) YMEHBIIECHUE AUCTIEPCUH OCTATKA C 4) MaKCHUMAaJIbHYIO JIUCTIEPCUIO OCTATKOB MIPHU
YMEHBIIICHUEM 3HaYeHUS (haKTopa CpPEeIHUX 3HAYCHUIX (pakTopa
3AJIAHHUE Ne 10 ( - BeiOepuTe HECKOJILKO BAPHAHTOB OTBETA)
B kmactepHoM aHanmu3e UCMOJIB3YIOTCS METObI OObESTUHEHUS ...
BAPUAHTBI OTBETOB:
1) bmmwxnero cocena 2) JampHero cocena
3) Cpennero cocena 4) UEHTPOUIHBIA METOH

SAZTAHUE Ne 11 ( - BbIOEpUTE HECKOIBKO BAPUAHTOB OTBETA)
B knacrepHoM aHanu3e A1 onpeesneHus OIM30CTH MEXY KiIacTepaMu HCIIONb3YIOTCS
METPHUKH ...

BAPUAHTBI OTBETOB:
1) DBKIUIOBO paccTosHUE 2) Ky0 DOBkiauaoBa paccTOSHUS
3) BsgemieHHOE 3BKINI0BO PACCTOSTHUE 4) Ksazpar OBKiIMI0Ba pacCTOSHUS

3AJIAHUE Ne 12 ( - BeIOepuTE OMH BapHaHT OTBETA)
B nuckpuMuHAHTHOM aHaim3e 00ydaromias BBIOOPKa UCIIOIb3YeTCs JUIA ...

BAPUAHTBI OTBETOB:
1) BeisBneHus 3HaYMMBIX IPU3HAKOB 2) DBrigBieHMS aHOMAJILHOTO U3MEpPEHUs
3) Paznenenus oObEKTOB Ha KJIACCHI 4) Bribopa Bua Moaenu

3AZTAHHUE Ne 13 ( - BeiOepuTE OITMH BapUaHT OTBETA)
B ¢akTopHoMm aHanu3ze npu n U3MepeHusx U k (axkropax marpuiua (pakTOpHBIX HAarpy30K
UMEET Pa3MEPHOCTb ...

BAPUAHTBI OTBETOB:
1) nxn 2) kxk
3) nxk 4) kxn

3AJIAHUE Ne 14 ( - BoiOepuTe HECKOJIBKO BAPHAHTOB OTBETA)
MeTop ImaBHBIX KOMIOHEHT ...

BAPUAHTbBI OTBETOB:
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1) SIBiIeTCS YaCTHBIM CIIy4aeM MeToza 2) [IpenHasHavyeH AJisi CHUKEHUS
(haKTOpHOTO aHaM3a Pa3MEPHOCTH 33/1a491

3) Ycerpansier npobiemy

4) IlpennaznayeH A KiacCU(PUKALUU
KOPPEITUPOBAHHOCTH (PAKTOPOB ) 1lp b

3AJJAHUE Ne 15 ( - BeIOCpUTE OIMH BapHaHT OTBETA)
CurmouanbHas aKTUBH3AIMOHHAS (YHKIIMSI HICKYCCTBEHHOTO HEHPOHA WMEET BHI. ..

BAPUAHTBI OTBETOB:
. B 1, ecu S >T 1
) y= 0, ecu S <T 2)y_]__|.e*S
3 B 1, ecruS >0 4 y-= S,ecitu S >0
) y= -1, ecru S <0 y= 0, ectu S <0

3AZTAHUE Ne 16 ( - BeiOepuTe OIMH BapuaHT OTBETA)

Ha pucynke npuBeneHa apXxuTeKTypa MHOTOCIONHOrO nepcentpoHa. OnpenenuTb YuciIo
PELENTOPHBIX, PEATUPYIOIINX U ACCOLMATUBHBIX AIEMEHTOB

Ap¥MTEETYRE | MM 85 1:5-4-1:1 | N =27
Mpouze0aMTENEHOCTE 0By, = 0,219250 , KOHTR. NROM3B0AMTENEHOCTE = 0,338934 | Tecr,
NPOKHSEOAMTENEHOCTE = 0, 266458

]
iy
'7

N
PR
I'I

BAPUAHTBI OTBETOB:
1) Peuenropubix 4, acCOIIMaTUBHBIX S, 2) PenentopHbIX 4, aCCOIMATUBHBIX 1,
pearupyromux -1 pearupyromux -5
3) Penenropusix 5, acconimatuBHBIX 4, 4) PeuenTopHbIX 1, acCOIMATUBHBIX 5,
pearupyromux -1 pearupyromux -4

3AJIAHUE Ne 16 ( - BoIOepuTe OMH BapHaHT OTBETA)

Ha pucynke mnpuBeneHa nauarpaMMa pasmaxa («IIUK ¢ ycamuy». OrnpeneiauTsb
MHTEPKBAPTUIIBHBIN pa3Max C TOYHOCTHIO JO BTOPOTO 3HAKa
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HOuarpamma pazmaxa ( 1v*50c)

0 MenuaHa= 126769
[ 25%-75%
= (10,9856, 14,2193
T Pazmax fies ewifp.
9 ={95948, 16,7587
Yarl

BAPHAHTEI OTBETOB:
1) 3,23 2)7,16
3) 12,68 4) 16,76

3AJIAHUE Ne 18 ( - cB0OOIHBII 0OTBET)
[Tocne nepenpoBepky MapTHUU SAECKTPOHHBIX JaMIl U3 110 mTyK, U3rOTOBJICHHBIX O IBYM
TEXHOJIOTHSM, TMOJIyUYeHbI pe3yNbTaThl, MpUBEACHHbIC B TaOnuie. HeoO0XoauMo OLIEHUTH CBS3b
KaueCTBa JIAMII C TEXHOJIOTUEH U3 U3TOTOBJICHHUS C TIOMOIIbIO MEP CBSI3HU.

TexHonorus Yucino geeKTHBIX JaM Uuciio roIHBIX JIaMII Bcero namn
1 95 15 110
2 70 40 110
Hroro 165 55 220

2
BBIYHCIINTE 3HAYCHHE KPUTEPUS. & ¢ TOYHOCTBIO JI0 JABYX 3HAKOB
3AJJTAHHUE Ne 19 ( - cBOOOIHBII OTBET)

40 pmanueHTOB Hayaldd MPUMEHSATH [Ba mpemnapara. [lpu 3ToM 8 manueHTOB mpuU3HAIU
CHJIBHBIM JieiicTBHE 000X npenaparoB. 11 —cnabbivm aelicTBue o6oux; 16 — CHIIBHBIM JIeficTBHE

NIEPBOIO U CJIa0bIM JeiicTBHE BTOPOro; 5 —Hao0opoT. Tabyuia conpsiKeHHOCTH UMEET BUJL:

IIpenapar 1(Omsit 1) [Ipenapar 2 (Ot 2)
CunsHoe (+) Cnaboe (-)
CusHoe (1) a (8) b (16)
Crnaboe (-) c(5) d(11)

a, d COOTBETCTBYIOT HEHM3MEHHBIM YCIOBHUSIM OIbITA, KOTAAa OMBIT 1 U 2 OJMHAKOBO
JICUCTBYIOT Ha OOBEKT WJIM HE JCHCTBYIOT. 3HAa4eHHUs D, C COOTBETCTBYIOT Pa3HBIM YCIOBHUSIM
OIIbITa, KOT/Ia AefcTBYeT Tonbko oauH. Takum o6pasom, npu ycnosun D ~ C oneiT me Biuser Ha
00bekT. OnpenenuTs 3HaueHne Kod((UIIMEHTa CONPSKEHHOCTH C TOYHOCTHIO 0 JBYX 3HAKOB
IIOCJIE 3aMATOU

3AJJTAHHME Ne 20 ( - BbIOEpUTE OIMH BapUaHT OTBETA)

JlBa cTyneHTa paccTaBWIM 3HAYMMOCTb NPEIMETOB y4yeOHOro IjiaHa mo paHram. boiee
BaXHOMY IpPEAMETY COOTBETCTBYET MEHbIINI paHr. CTyaeHThl NpPOBEIH paHKUpoBaHHE 0e3
MCII0JIb30BaHUs PABHBIX PAHTOB.

1 2 3 4 5 6 7 8 9 10
Ipeamerl,ri 2 1 3 4 6 8 5 10 7 9
[pemmet?2,si 1 3 4 2 7 10 8 5 6 9

Ouenuth k03pdunreHT Koppensaun CupMeHa ¢ TOYHOCTBIO JI0 IBYX 3HAKOB, UCITOJIB3Ys
HEMapAMETPUUYECKYIO CTATUCTUKY.
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5. OHBHO‘IHLIB MaTepHuaJbl l'lpOMG)KyTO‘IHOﬁ aTTeCTAllMH IO NUCHHUITJIMHE

5.1. 3auet npoBOAMTCS ¢ NPUMEHEHHEM CJIeIYIOIIHNX MEeTOA0B (CpPeaCTB):

3adeT NPOBOAUTCS B KOMIBIOTEPHOM Kjlacce B YCTHOM (opme. Bo Bpems 3adera
MPOBEPSECTCS YPOBEHb 3HAHUW MO AUCUUILUIMHE «AHAIUTHYECKas TMOICPKKA MPOLECCOB MPHHATUSL
peuieHMit», a TakKXKe YpPOBEHb YMEHHMH pemarb ydeOHble 3aJayd aHaliu3a JaHHbBIX C
UCIIOJIb30BaHUEM ITPOrpaMMHBIX ITpUokeHui. K 3aueTy 1o/KHbI peluTh 3aJaHus 10 BCEM TeMaM
y4eOHOI NUCHUIUITUHBI. Pe3ynbraTsl pemenus 3a1ad MOTyT OBbITh MCIIOJIB30BaHbl IPU PELICHUN
IPAaKTUYECKON 3a/1aud B COOTBETCTBUU C UMEEMBbIM IepeuHeM 3ajad. [Ipumep 3amau npuseneH B
nporpamme. IIpu oTBeTe Ha BONPOCHI MAarMCTPAHT IOKA3bIBAE€T YMEHHE pEIIaTh MPaKTUYECKUE
3aJja4 C MOMOUIbIO CPEACTB OM3HEC-aHAIUTUKH, KOTOPbIE M3YYalOTCS B JPYIHX AMCLUILUIMHAX
00pa3oBaTenbHON IPOrpaMMBbl, H3y4aeMbIX M1apaAJUIEIbHO.

5.2. OneHOYHbIE MATEPHUAJIBI IPOMEKYTOYHOM aTTeCTAIUU

Tabmuma 5
KommnoHneHnT KiroueBoii/mpoMesKy TOUHBIH HHIAUKATOP Kpurepnii oneHuBanus
KOMIIETCHIIUU
1. IlomHoTa 1 Ka4yecTBO
Pemaer 3amaun ananuza s¢pdexruBnoctu UT- BBIMOJIHECHUS
UHQPACTPYKTYPbl MPEANPUATUSL, OCHOBHBIX 3a/1aHUiA, KeHCOB.
6I/I3H€C-HpOIICCCOB, OMnpeacsICT CTPATCruro 2. KauecTBeHHoe
JIEUCTBUU HAa OCHOBE KPUTHUUYECKOIO aHalM3a peleHue 3a1a4,
HpO6JI€MHI)IX CHCTyaHHﬁ, HUCITIOJIB30BaAHUA CBSI3AHHBIX C
YK-1.2 CUCTCMHOT'O Imoaxoaa TPYAOBBIMU
byHKUIUAMU.
3. CrenaHbl
MPaBUILHBIE OTBETHI
Ha IIOCTaBJICHHEIC
BOITPOCHI
1. TlomHoTa M KaYyecTBO
Pemaet 3a1a4Yn AHAIIUTUYECKON MOAACPIKKHU BBIMTIOJTHEHUS
NPUHATUSA PEIIEHUH C  HCIOJIb30BAHUEM 3a/1aHUiA, KeHCOB.
COBpPCMCHHBIX MCTOAOB H IMPOrpaMMHOTO 2 ITomHoTa 1 KauecTBO
WHCTpyMeHTapusi cOopa, o00paboTku U OTBETOB HA 3K3aMEHE.
aHaJIn3a, UHTEJUIEKTYAIbHOTO 000PY/IOBaHUS 3. VYMenue
U CUCTEM MCKYCCTBEHHOI'O MHTEJUIEKTA HCIIONIB30BATh
OIlK -3.1 1 poBbIe
TEXHOJIOTUH MPU
pelIeHny 3a1a4
3KOHOMMYECKOTO,
CHUCTEMHOI'0 aHaJIn3a,
MO/ITOTaBJINBATh
YIIPaBJICHUYECKUE
peneHus
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KommnoHneHT Kutio4ueBoii/mpoMeskyTOUHbI HHIAHKATOP Kpurepmuii oneHuBaHuA
KOMIIeTeHIIUI
VTHOTA U Ka4C€CTBO PCHICHUC
5. HCHOHB?)yeT OCHOBHBIC ITPHUHIMIIbLI yLIC6HBIX 3a/1a4,
CTPATCTUICCKOIO IJIaHUPOBAHUA u BBIITOJIHEHUS 3aﬂaHHﬁ,
IMPOTHO3UPOBAHUA B HpO(bGCCHOHaHBHOﬁ Kef/'ICQB’ CUCTEMHOI'O
JIeITEIbHOCTH C HCIOJb30BaHUEM | aHaIM3a KOMIIOHEHTOR
OIK 3.2 COBPEMCHHBIX MCETOAOB H IIPOrpaMMHOI0 I/IH(bpaCTp}’KTypBI HC.
MHCTpyMeHTapus — cOopa, 00pabOTKM W [1HoTa OTBETA Ha BOIIPOCHI HA
aHajim3a JaHHBIX, HHTCJUICKTYAJIbHOTO | »sk3aMeHe
060py,Z[OBaHI/I${ U CHCTECM HCKYCCTBCHHOI'O
MHTEJUICKTA JUIsl IPUHATHS PELICHUI
1. IlomHoTa 1 Ka4eCcTBO
6. OpFaHI/ISOBBIBaCT Hay4YHO- peleHue y‘Ie6HBIX
HCCIICAO0BATCIBLCKYIO JACATCIIHBOCTD JJIA 32724, BBITTOJIHECHUSA
MOMCKAa W BBIOPAOOTKM HOBBIX pEIICHUN B 3a/1aHUiA, KeHCOB,
obnactn UKT ucrnons3oBanus UT-
TEXHOJIOTUU IIpHU
PELICHUH 3a1a4
IMOWCKa MHHOBAIUH C
Y4YC€TOM IIPpaBOBOI'O
OIK-5.1 obecrieueHus }
HHTCJIJICKTYaJIbHOU
COOCTBEHHOCTH U
UH(OPMAITMOHHOTO
Ipasa.
2. KauectBeHHOE
HUCIIOJITHCHUC
(bYHKIIMOHATBHBIX
0053aHHOCTEH,
BBITTOJIHEHUEC
TPYIAOBbIX (DYHKLHUH.

s oneHkM c(OPMHPOBAHHOCTU KOMIIETEHLMH, 3HAaHUM M yMEHHi, COOTBETCTBYIOILUX
JTAHHBIM KOMIIETEHIUSM, HCIOJIb3YIOTCS KOHTPOJIBHBIE BOIIPOCHI, a TAK)KE 3aJa4H, IIPY PEIICHUN
KOTOPBIX ~ HEOOXOAMMO  IPOAEMOHCTPUPOBATh  HABBIKM  BIAJCHHUS  COBPEMEHHBIMU
MH(OPMAITMOHHBIMU CUCTEMaMHU.

KoMmIekT npakTiyeckux 3alaHui B 3JIEKTPOHHOM BHUJIE Pa3MEILEH B JIOKAJIbHOM CETH By3a
U Ha MopTale AUCTAaHIIMOHHOTO O0ydeHus https:/sziu-de.ranepa.ru

TumnoBbie BONPOCHI, BBIHOCMMbIE HA 3a4eT

1. Jlarb ompeneneHue CUCTEMBI MOUIEPKKU IPUHATHS PELLIEHUH, Ha3BaTh UX COCTAB.
XapakTepu30BaTh XPAHIIUINA JAHHBIX.

2. OmnpenenuTh NOHATHE «AHAN3 TaHHBIX». [lepedunciuTh OCHOBHBIE METOBI U CPEJICTBA
aHaJHM3a JaHHbIX.

3. larb onpeneneHue MOHATUS «MalIMHHOE 00yueHue». KinaccupuimpoBars METOIBI
MaImmHHOTO 00y4eHust. ChopmymupoBaTs 0000IIAONTYIO CIIOCOOHOCTHIO.
XapakTepHu30Barh NpodaeMy nepeodyueHus: 1 HeTo0OyUeHUs!.

4. Omnpenenuts OTINYUSA 00YUEHUS C yuuTeneM 1 o0ydyeHus 6e3 yuutens. [Ipusectu
pUMepbl METOI0B 00Y4EHUS ¢ yuuTeseM U 00ydeHus 0e3 yuuTersl.

5. Xapaxtepu3oarh MpodaemMy OonbpIMX TaHHBIX. Caenarb 0030p cpencTB paboThI C
OOJIBIIMMU JJAHHBIX.

6. Crenars 0030p OCHOBHBIX TOJIOKEHUI MAaTeMaTHICCKON CTAaTHCTHKH.
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10.

11.
12.

13.
14.

15.
16.
17.
18.
19.
20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

[TpomimrocTpupoBaTh peIICHUE 3a/1a4 OMUCATEILHON CTAaTUCTUKU, OTIEPALIHi
arperupoBaHMsl JaHHBIX.

Cnenarb 0030p rpaduuecKkux cpecTBa aHaiu3a. [[ponsuiocTpupoBaTh UCIOIL30BAHUE
JarpaMM IpH BBIIIOJHEHNUH 3371a4 Pa3BeJ0YHOro aHanu3a. lpowsuroctpupoBars
OpraHMU3alUI0 UCIIOJIb30BaHUS IUAarPaMMBbl PACCESHUs, TUCTOTPAMMBI, TUArPAMMBbI
«JTUCTBSA-BETBU», BEPOATHOCTHBIX TMarpaMM IIpH IPOBEPKE TMIIOTE3 O 3aKOHE
pacnpeaenenus. [IpuBectu npumepsl pelieHus 3a/1a4 NOArOHKY 3aKOHOB PaclpeieeHUs.
Crnenarb 0030p METOIOB pENYKIMH JaHHBIX. BBIOTHUTH CpaBHUTENbHBIN aHAIU3 METOAA
(bakTOpHOTO aHAJIM3a U METO/A INIABHBIX KOMIIOHEHT.

KnaccuduimpoBars MeTopI TOBTOPHOH BRIOOPKH. JlaTh onpeeneHue OycTHHTA.
PaccMoTtpeTs npuMepsl IPUMEHEHUS IEPECTAHOBOYHBIX TECTOB.

XapakTepr30BaTh METO/IbI 00pHOBI ¢ aHOMaNMUAMH. OOBSICHUTH OPTraHU3AIHIO
WCIIOJIb30BaHUS SIIIMYHON JUarpamMmbl IIPY BbISIBICHUU AHOMAJIU.

XapakTepu30Barh 3aJa4 KJIACTEPHOIO aHaJIM3a.

Cnenarb 0030p METOIOB HepapXudeckoil kiactepusanuu. [IporuirocTtpupoBars perieHue
3a]1a4 UePapXUUYECKOM KJIaCTEpU3aLUHm.

BbINOTHUTE CpaBHUTENBHBIN aHAJIN3 METPUK KJIACTEPHOTO aHAJIM3a.

XapakTepu30BaTh METO/IbI ONPEIEIECHUs OIM30CTH MEXY KJIacTepaMH MPH PEeILICHUH
3a]1a4 UepapXUUECKOU KIIACTepU3ALIUH.

Xapakrepus3oBarb METOJl K-cpeiHuX. OOBSICHUTh OPraHU3alUIo0 ONPEAEICHUS YUCIa
KJIACTEpOB.

Xapakrepuszoarb MeTos kiaacrepuzaunn DBSCAN.

Cnenarb 0030p METOIOB OILIEHKH KaueCTBa KJIaCTepU3alliu.

XapakTepHu3oBarh cofepkaHue 3a1a4 knaccudukanmu. Kimaccupunuposars 3ama4um
KJIAaCCU(UKAIIUH.

Jlate 001Iyr0 XapakTepucTHKy Meroa k-Ommxkaiimux coceneid. [IpomumrocTpupoBars
MPUMEHEHHE METO/Ia JUTsl PeLISHHsI 3a1a4M KJIaCCU(PHUKAIINUU.

[TpuBecTu nokazaresnu, UCHOIb3YEMbIE ITPU MOCTPOCHNUHN aCCOLIMATUBHBIX ITPABUIL.
OOBSACHUTD COIepIKaHUE aNTOPUTMa OCTPOCHUS ACCOLIMATUBHBIX MIPABUII a’priori.
OOBsCHUTD coziepIkaHue MeTo/Ia AepeBbeB perieHuil. Kinaccuduuupoars MeToss!
HOCTPOEHUS JiepeBbeB petieHui. [IpounsmocTprpoBars pereHus 3a1a4 KiacCu(pUKaIiy ¢
MIOMOIIBIO IEpEBbEB perieHnil. OOCyINUTh T0CTOMHCTBA M HEOCTaTKU METOJIOB JIEPEBbEB
peLIeHUN.

XapakTepHu30BaTh AITOPUTMBI IIOCTPOECHMS IEPEBLEB pelieHU. [lepeuncinnuTs napamerpsl
JIepeBbEB, CIIOCOOBI OOPHOBI € MEPeoOyIEHUEM.

Cnenarb 0030p METOJIOB U MOKa3aTeliell OLIEHKH KauecTBa KI1acCU(PUKALIUH.
XapaxktepuszoBare ROC-kpuBasi, TabIMIly CONPSKEHHOCTH.

[TpuBecTu npuMepsl peleHus 3aJa4K KJIacCU(PUKALIMU C TOMOILBI0 Auarpammbl workflow.
BBIMONMHUTE CpaBHUTENBHBIN aHAIN3 KaueCTBa KIACCH(HUKAIIUU C TOMOIIBIO PA3ITUYHBIX
METOJIOB.

Hatb onpenenenue HelipoHHBIX ceTell. Knmaccuduuuposars Apxurektypa. [Ipumepsr
pelieHus

Onpenenuts perpecCUOHHYI0 MOJIENb. JaTh XapaKTEpUCTUKY JIOTUCTUYECKON
perpeccuonHoi Moaenu. OObSICHUTh UCIIOIB30BAHUE JIOTUCTUYECKON MOJIENH AJIst
KJIacCH(pUKaIIH.

PaccMmoTpeTs apXUTEKTYpy HEMPOHHBIX CETEH. BBITTOIIHUTL CPAaBHUTENIbHBIN aHAIN3
HEepIENTPOHA U PaJHaIbHbIX 0A3UCHBIX CETEH.

XapakTepu30oBaTh U MPOUIUTIOCTPUPOBATH OPTaHU3ALIMIO UCTIONIb30BaHUSI KapThl
KoxonHeHa [y1s perieHus 3a1a4 KiacCu(pUKaIui.

Crnenarb 0030p MporpaMMHBIX CpencTB s3bika Python. XapakrepuzoBars Anaconda
navigator.

Cnenarb 0030p ananuTHueckoi mardgopmsl Deductor Academic. Xapakrepu3oBarb

17



aHaMTUYECKYIO Tuiatdhopmy Loginom.

31. XapakTepr30BaTh Cpe/ICTBAa MHTEIUIEKTyapHoro aHanusa SQL Server.

32. ChopmynupoBarh OOIIYIO XapaKTEPUCTHKY s3bIKa R.

33. Cnenarb 0030p 00BEKTOB s13bIKa R, opranuzanuro ux npeaBapuTenbHOi 00padoTKH.

34. [IponmsntrocTpHpOBaTh OPTaHU3ALMIO PAOOTHI C TaHHBIMU s3bIKa R.

35. [IponuttocTpupoBaTh OPraHU3aIMIO PELICHHS 33a4 Pa3BeI0YHOro aHaamn3a B R.

36. [IpomnttocTprpoOBaTh pelIeHue 3a1a4 TPOBEPKU CTATHCTHYECKUX TUMoTe3 B R.

37. XapakTepr30BaTh METO/ INIaBHBIX KOMITIOHEHT. [IporsuttocTpupoBaTh OpraHu3aiuio ux
pemrenus B R (Python).

38. XapakTepr30BaTh METOIbI MHOTOMEPHOTO IIKATUPOBAHHUS.

39. Caenarp 0030p Moziesiell BpeMEHHBIX PAIoB. [IpomutocTprpoBaTh OpraHu3aluio
UCTIONIb30BAHMS JJISl PEILICHHUS 32/1a4 ITPOTHO3UPOBAHMSL.

OneHka pe3ylnbTaroB NPOM3BOAMTCA Ha oOcHOBe IlojokeHuss O TeKyllleM KOHTpOJe
yCIIEBaEMOCTH  OOy4alomMxcs M MPOMEKYTOYHOM  aTTecTalud  OOralpoluxcs 1o
0o0pa3oBareibHbIM IIPOrpaMMaM CpeIHEro HpoeCCHOHAIBHOIO M BBICHIETO 00pa3oBaHUSA B
denepaabHOM TOCYJApCTBEHHOM OIOPKETHOM OOpPa30BaTebHOM  YUPEXKICHHH  BBICIIETO
oOpa3zoBanus «Poccuiickas akajieMuu HApOAHOK XO3SHCTBA U T'OCYJApCTBEHHOH CiyXObl mpu
[Ipesunente Poccuiickoit @enepanuny, yreepxkaeHHoro Ilpukasom Pexropa PAHXul'C npu
[Tpesunente PO or 30.01.2018 1. Ne 02-66 (.10 pasnemna 3 (mepBblid ab3arm) u m.11), a Takke
Pemenuss VYuenoro cosera CeBepo-3anaaHoro wuHctutyra ynpasieHus PAHXul'C npu
[Ipezunente PO ot 19.06.2018, mporokon Ne 11.

IIxana oueHUBaHUA

OneHka pe3ynbTaroB MNPOM3BOAMTCA Ha ocHOBe IlojokeHus O TEKylleM KOHTpOJe
yCcIeBaeMOCTH  OOy4aroUIMXcsi M NPOMEXKYTOYHOM  arTecTalMu  OO€rarommxcs 1o
0o0pa3oBareibHbIM IIPOrpaMMaM CpeIHEero Mpo¢eCCUOHAIBHOTO M BbICHIEr0 0Opa3oBaHMs B
denepaabHOM TOCYJAapCTBEHHOM OIOPKETHOM  OOpa30BaTebHOM  YUPEXKICHHH BBICIIETO
oOpa3oBanus «Poccuiickas akajgeMUu HApOAHOK XO3AHWCTBA M TOCYAAPCTBEHHOM CIIy»KObl NMpHU
[Ipesunente Poccuiickoit @enepanuny, yreepxkaeHHoro Ilpukasom Pexropa PAHXul'C npu
[Tpesugente PO ot 30.01.2018 . Ne 02-66 (m.10 pazmena 3 (mepBblit ad3am) u m.11), a Takxke
Pemenuss VYuenoro cosera CeBepo-3anagHoro wuHctutyra ynpasieHuss PAHXul'C npu
ITpesunente PO or 19.06.2018, nporokon Ne 11.
3auer

Ha «3a4TeHo» O11cHMBAIOTCS OTBET, B KOTOPOM CUCTEMHO, JIOTUYHO U TIOCIIEN0BATEIBHO
U3JI0KEH MaTepuraj Ha BCE MOCTaBJIEHHbIE BOpOochl. Kpome Toro, CTyeHT A0JKEH MoKa3arh
CHOCOOHOCTD JIeNIaTh CaMOCTOSATENIbHBIE BBIBOJIbI, KOMMEHTUPOBATh U3jaraeMblii Marepuai. [Ipu
3TOM JOIYCKAIOTCSl HEKOTOPBIE 3aTPYIHEHUS C OTBETaMH, HAIIPUMED, 3aTPYIHEHUS C IPUMEPaMu
U3 IPAaKTUKH, 3aTPYAHEHUS C OTBETAaMH Ha JIOTIOJIHUTENIbHbIE BOIIPOCHI.

«He 3auTeH0» CTaBUTCS B Cily4ae, KOIa CTY/IEHT HE 3HAeT 3HAYUTEIbHON YacTH yueOHOTO
Mmarepuana, JIOIyCKaeT CYIIeCTBEHHbIE OLIMOKM; 3HAHUS HOCAT OECCHCTEMHBIH XapakTep; Ha
OOJIBIIMHCTBO JIONOJHUTEIBHBIX BONPOCOB JaHbl OLIMOOYHBIE OTBETHI; OTBET JAeTCsi HE IO
BOIIPOCY.

6.Meronnuyeckue MaTepuaJIbl 1Jisl OCBOCHUS IUCHUIINHbBI

PaGoueit mporpamMmoii IUCHUIUITMHBI TPETYCMOTPEHBI CIEAYIONIUE BUIBI AyTUTOPHBIX
3aHATUHN: JIEKINH, TPAKTHYECKUE 3aHATHs. Ha Jexknmsx paccMarpuBarOTCsi HanOOJee CIIOKHBIN
MaTepuas TUCUUIUIMHBL. JJis pa3BUTHSA Y MaruCTPaHTOB KPEATUBHOIO MBIIUICHHS U JIOTUKHU B
KOKIOM Teme y4eOHOW  JUCHUIUIMHBI — MPETYCMOTPEHBI  TEOPETUUYECKHE  TIOJIOKEHUS,
MHCTPYMEHTAJIbHBIE CPEACTBA, & TAKKE TPUMEPHI UX UCIIOJIB30BAHMS TP PEIICHUH 3a/1a4 aHATIU3a
Y TIPOCKTHPOBAHUS apXUTEKTYPHI MpeanpusaTus. Kpome Toro, 4acTh TEOPETHUECKOTO Marepuasa
MPENOCTABIACTCS HAa CaMOCTOSITEIbHOE H3y4Y€HHE IO PEKOMEHJIOBAHHBIM MCTOYHHMKAM st
dbopMupoBaHUs HaBbIKA CAaMOOOYUYECHHUSI.

18



[IpakTryeckue 3aHATHS MPEAHA3HAYECHBI AJISl CAMOCTOSTENbHOI pabOThl MAarCTPAHTOB IO
pELIEHNI0 KOHKPETHBIX 3ajad. Kakgoe MpakTH4ecKOe 3aHATHE CONPOBOXKIAECTCS 3alaHUsMU,
BBIJJABA€MbIMU MaruCTPaHTaM JJIsl PEIIEHHS BO BHEAYIUTOPHOE BPEMSI.

Jnst paboThl ¢ MEYaTHBIMH M 3JIEKTPOHHBIMH pecypcamMu C3MY umeercs BO3MOXKHOCTB
JOCTyIa K OJJEKTPOHHBIM pecypcam. OpraHuzaiyss padOThl MaruCTpaHTOB C 3JIEKTPOHHOM
OMONMMOTEeKON yKa3aHa Ha caiiTe MHCTUTYTA (cTpaHulle caiita — «Haydunas Oubamorekay).

[Ipy u3yyeHHM NUCUUIUIMHBI UCMONB3YIOTCA (Daiiyibl, HaXONALIMECS B pecypcax CeTu
Axkanemun.

MeTtoauyeckue ykazaHus 1Jisi 00y4aroluXcs 10 OCBOCHUIO AU CHHMILIUHBI

Paboueii mporpaMMoii TUCHMIIMHBI TMPETYCMOTPEHBI CIEAYIOINIME BHUIBI AYJHUTOPHBIX
3aHATHUH: JIEKLIUH, IPAKTUYECKUE 3aHATHs, KOHTPOJIbHBIE paboThl. Ha nekuusx paccmarpubaercs
HauOosee CIOXKHBIM Marepuan JUCUUIUIMHBL. JIeKuMsi CONpOBOXKIAETCS IPE3EHTALUIMU,
KOMIIBIOTEPHBIMHU TEKCTaMH JIEKLIUH, YTO IO3BOJISIET MArUCTPAHTY CaMOCTOATENIbHO paboTaTh Hajl
MIOBTOPEHHUEM U 3aKPEIICHHEM JICKIIMOHHOTO MaTepuaia. J{jsi 3Toro MarucTpanTty JOKHO OBITh
IPEAOCTaBIEHO IPABO CAMOCTOSTEIBHO pabOTaTh B KOMIIBIOTEPHBIX Kiaccax B ceTH MIHTepHeT.

[IpakTudeckue 3aHATHS MPeTHA3HAYCHBI TSI CAMOCTOSATEIIEHOW PabOThl MAaruCTPAaHTOB TI0
PELICHUIO KOHKPETHBIX 3a/1a4 MPOEKTUPOBAHMS U HCIOJIb30BAaHUS MH(POPMAIIMOHHBIX CHCTEM.
Kaxnoe mnpakruueckoe 3aHSITHE CONPOBOXKIAETCS JAOMAIHUMHU 3aJaHUSIMH, BbIIABAEMbBIMU
MarucTpaHTaMm JJisl pellieHus] BO BHEAYyTUTOPHOE BpeMsl. J{Jsl oka3aHMs IOMOILM B PELICHUH 3a/1a4
UMEIOTCS TEKCThl IPAKTUYECKUX 3aJaHUN C YCIOBHUSMM 33/1a4 U BApMAHTAMU UX PEIICHUS.

C 1nenpl0 aKTMBM3AallUM CAMOCTOSTEIbHOH pabOThl MAarucTpaHTOB Ha IOpTaje
quctaHioHHoro oOyuenuss C3UY  https://sziu-de.ranepa.ru  pa3paboTaH ydyeOHBIH Kypc
«AHanuTUYecKas NOAJIEp)KKAa IPOLECCOB MPHUHATUSA PELIeHUH M MallMHHOEe OOydeHuey,
BKITIOYAIOIIMIA HA0Op (aiiJioB ¢ TEKCTAMH JICKIUH, MPaKTUKyMa, MPUMEpaMH 3ajad, a TaKke
Ha0OpPOM TECTOB sl OpraHU3alUU IEKTPOHHOTO TECTUPOBAHUS.

JUia  axktuBM3auMM paOOThl MarucTPaHTOB BO BpPEMsl KOHTAaKTHOW paldoThl C
IpernojaBaresieM OTICNIbHBIE 3aHATHS NPOBOAATCA B HHTEpaKTUBHOM (opme. B ocHOBHOM,
MHTEpaKTHBHAsA (OopMa 3aHATHI 00ECTIEYMBAETCS MPHU MPOBEIACHUN 3aHITUN B KOMITBIOTEPHOM
kinacce. VHTepakTuBHass ¢opma obOeclieunBaeTCsl HalUuMeM pa3paboTaHHbIX (aiaom ¢
3a/laHusIMU, HaJMYMEM KOHTPOJIbHBIX BOIPOCOB, BO3MOXKHOCTBIO JOCTyNa K CHCTEME
JUCTaHIIUOHHOTO O0yU€HUs, a TAKXKE K TECTEPY.

Jlns paOoThl ¢ me4YaTHBIMM U 3JIEKTPOHHBIMU pecypcamu C3UY mmeercss BO3MOXKHOCTb
JIOCTYTIA K 3JIEKTPOHHBIM pecypcaM. Opranuzaiys paboThl CTYJIEHTOB C JIEKTPOHHOM OMOIMOTEKOM
yKa3aHa Ha caiiTe MHCTUTYTa (CcTpaHuLe caiiTa — «Hayunas 6ubmuorexa).

KonTposbHbIE BONPOCHI 1JIsl IOATOTOBKHU K 3aHATHIM

Tabnuua 4.3
HanmenoBaHue TeMbl
Ne KoHTponpHBIE BOIIPOCH! AJIST CAMOTIPOBEPKU
JMCUUTLTHHBI
/1
Tema 1 1. Yro Takoe aHaNUTHYECKast KyabTypa?
2. Kak o1eHUTh KaueCcTBO UCXOMHBIX JAaHHBIX?
1 | AHaninTndeckas o
3. Kaxk ncnonp30BaTh HCTOPHIO IaHHBIX B aHAJMTHKE?.
KyJlbTypa 4. PoJib nokasareneil npu aHanm3e JaHHBIX.
1. 3ayeM Hy)KHa pelyKIUs JaHHbIX?
Tema 2. OcuHoBHBIE | 2- Korna nenecoobpasno pemars 3a1a4u (paKTOpHOTO aHaIH3a?
3. aiiTe OCHOBHOE »KaHUE METO/Ia TVIAaBHBIX KOMIIOHEHT.
METOmBl  paboThl ¢ Haiite ocnosroe conep o OMIIOHE
2 P 4. CKoJIBKO KOMIIOHEHT ((haKkTopoB) cieayeT BoIOpaTh?
AQHHBIMH. CHYKIAA | 5 Ha ocHOBe KakMx KpPHUTEpHEB OINPEAENIETCS YHCIIO IIIABHBIX
HAaHHBIX KOMITOHEHT?
6. 3aueM HCIOoJIb3YeTCs TOBOPOT CUCTEMbI KOOPMHAT?
Tema 3. 1. Jliist gero ucnoip3yeTcs KIacTepHbIH aHaIn3?
3 | KinaccnduKarmoHHBII 2. [TpuBenute knaccuuKaIMio METOAOB KIACTEPHOTO aHammM3a?
aHanm3 6e3 o0yueHusl.
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KﬂaCTepHHﬁ aHaiu3 3. Kakue METPUKHU HCTIONB3YIOTCS B HepapxXuuecKon

kinaccudukamn?

4. Kak  ompenmenmuTh  mpeapacloNOKCHHOCTh — JaHHBIX K
KJIacTepu3anuu?

5. [MpuBenure npuMepsl 3agad, Kornma LEeJecoo0pa3HO periaTh
3aja4y KJIacTEpPHOTO aHaJIn3a.

6. Kaxk onpenenuts 1eiaecoo0pasHoe YHCIIO KIacTepoB?

7. Uro monumaeTcs moxa kimactepoMm? HazoBuTe XapaKTepHCTHKH
kiactepa. YTo Takoe «IIeHTpOUI» Kiractepa?.

8. Jlaiite KimaccCUpUKAIMI0O METOJOB KJIACTEPHOTO aHalln3a.
[IpuBenuTe mpUMEpH X TPUMEHEHHUS B IPAKTHUCCKOMN KI3HH.

9. 3aueM UCTHONB3YIOTCS Mepbl Omm3octu? HaszoBHTEe MeETOIBI

orpeneneHus OJIM30CTH MEXAY KIIaCTEepaMH.

10.  Kornma npuMeHsieTcst MeTo1 OIMKHET0 COCena, AalbHero cocea?
CpaBHUTE HX.

11.  Jlaiire XapaKkTepUCTHKY METPHK KIaCTEPHOTO aHAJIN3a.

12.  TlosicHute conepKaHHE «IEHIOIPAaMMBI» U OpraHU3alMIO ee
TIPUMEHEHUSI.

13. UYro moHumaeTcs moa mpoduiaeM Kiacrepa.

14.  Vcnonp30BaHWE CTATHCTUYCCKHUX MAKETOB IUIS PELICHHS 3a1ad
KJIACTEPHOTO aHaJN3a.

15.  JlaiiTe XapaKTepPUCTHKY METO/Ia K-CPETHUX

1. Jaifte ompeneneHue 3amaun kiaccuduranuu. Kakue MeToms
pereHus 3a1a9n Kiaccupukanmu Ber 3HaeTe?
Tema 4. 3aaun 2. OcoOEHHOCTH pEIICHUS 3a1a4d KJ‘IaCE:I/I(bI/IKaLlI/II/I ¢ oOy4JeHHEM.
4 3 JepeBbs kinaccuuKaluy U UX CBOHCTBA.
KiaccHuKariu 4 [TpuBenuTe mpuMepsl aIrOPUTMBI HOCTPOCHUS JIEPEBHEB.
5 Kaxk onpenensercs npaBuio OCTAaHOBKH NMOCTPOCHHUS AepeBa?
6. Anroputm CART? IlpuBenute IpUMep €ro UCHONb30BaHUS.
1 JaiiTe o01IyI0 XapakTepUCTUKY JTUHEHHBIX MOIeTIeH.
2 Yro Takoe 00001IeHHAs TUHEHHAsT MOJIEIb?
3 [IpuBenuTe mpuMepsl 0000MEHHBIX JIMHEHHBIX Mozened. UTo
Tema 5. Jlumeiinpie | T2€0¢ JOTHT-TIPOOUT-perpeccuu’?
5 4. [TpuBeanTe mpuMepHI 33129 AUCTICPCHOHHOTO aHAJIM3A.
MOZICITH 5. Kakme momymenns HCTIONB3YIOTCST TPU pEIIeHUH 3a7adq
JIMICTIEPCHOHHOTO aHaJm3a?
6. Kakme kputepum WCIONB3YIOTCS TPU PEIICHUH 3a1ad

JIUCTIEPCUOHHOTO aHanu3a’?

7. YueOHas quTepaTrypa M pecypchbl HHPOPMALHOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH
"HHTepHeT", BKJIIOYasi NepevyeHb Y4eOHO-MeTOAMYeCKOro odecnedyeHus 1JIs
CaMOCTOSITEIbHOM PadoThl 00yYAIOIIMXCS 1O JUCIHUTIJIMHE

7.1. OcHOBHas JUTEpaTypa

1. AkcenoBa O.A., Boiitenko C.C., 'agacuna JI1.B., 3a6oeB M.B., Xanun B.I'. Teopust npunsitus
pelieHnii// yd4eOHUK W TPaKTHKyM JUisi OakamaBpuaTa W MAarucTpaTypbl [0 3KOHOM.
HAIMpaBJICHUSIM ¥ CIIEIUATBHOCTSM : B 2 T., T.1 [DnektponHsiid pecypc]. — M.: FOpaiir, 2017, -
250c.

2. AxcenoBa O.A., Boiitenko C.C., 'agacuna JI.B., 3a6oeB M.B., Xanuu B.I'. Teopust npuHsaTHs
pelieHnit// ydeOHMK ¥ TNPaKTUKYM sl OakalaBpuata W MAarucTpatypsl [0 3KOHOM.
HAMpaBJICHUSIM U CHEIUANBHOCTSM : B 2 T., T2 [DnekTpoHHbIN pecypc]. — M.: FOpaiit, 2017, -
431c.

3. Merozp!l ¥ MOsIeNH TPOTHO3UPOBAHUS COLUATBHO- SKOHOMHYECKHX MPOILIECCOB : [yued.
nocobue] / T. C. Knebanosa [u nip.] ; Denep. roc. OromkeTHOE 00pa30BaTeIbHOE YUPEKICHUE
BBICIIL 1Tpo¢. oOpa3zoBaHus, Poc. akaza. Hap. X03-Ba U roc. ciayx0b! ipu Ipesunente Poc.
®enepanun, Ces.-3an. uH-1 ymp. - CII0. : U3n-so C3NY PAHXul'C, 2012. - 564 c.

4. MupxkuH, bopuc ['puropseBuy. Beenenne B aHanu3 1aHHbBIX [ DIEKTPOHHBIN pecypc] : yueOHUK
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U MPaKTUKYM JUIsl GaKaiaBpraTa U MarucTparypsbl [110 MHKEHEPHO-TEXH., ECTECTBEHHO- HayY. U
9KOH. HampaBJieHUsM H cnenuansHocTsiM| / b. I. Mupkus ; Har. uccnen. yu-t Beicm. k.
SKOHOMHMKHU. - DNEKTPOH. AaH. - M. : FOpaiit, 2017. - 174 c. https://www.biblio-
online.ru/viewer/46A41F93-BC46-401C-A30E-27CO0FB60B9DE

Hacnenos, Auapeii Imutpueud. IBM SPSS Statistics 20 u AMOS : npodheccrnoHaIbHBII
CTaTUCT. aHaNu3 AaHHbIX / Auapeit Hacnenos. - CII16.[u ap.] : [Tutep, 2013. - 413 c.

ITaxknunH, Hukonaii boprucoBny. busHec-aHaIMTUKA: OT JaHHBIX K 3HAHUSAM : [XpaHWIMILA
nanubix 1 OLAP, ounctka u mpenoOpaboTka JaHHBIX, OCHOBHBIE anroputMbl Data Mining,
CpaBHEHHE U aHCaMOIU MOJIeNeH, perieHre OM3HEC 3a/1a4 Ha aHAIMTHYECKOU Tuiatgopme
Deductor] : y4e6. moco6ue / H. I[Taknun, B. Opemikos. - 2-e u3a., uctp. - CI16.[u ap.] : [Turep,
2013.-701 c.

®opman J[x. MHOTO 1aHHBIX: AHAIM3 OONBIIMX JaHHBIX pu oMo Excel. — M.: Anbpuna
[Tabmumep, 2016.

Bce ncToYHMKM OCHOBHOM JIMTEPATyphbl B3aMMO3aMEHSIEMBI.
7.2. lono/IHUTeIbLHAS JIUTEPATYpa

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

bapcersin A.A, Kynpusinos M.C., Crenanenko B.B., Xonon .M. Ananutrueckas noniepxka
MIPOIIECCOB MPUHATHS pelieHuit u npoueccos. 3-¢ u3a. - CII6. : BXB-IletepOypr, 2010. - 512
c.

bapcersn A.A, KynpusinoB M.C., Crenanenko B.B., Xonon .M. Texnonorus ananusa
nannbix: Data Mining, Visual Mining, Text Mining, OLAP. — CII6.: BXB-IletepOypr. - 2004.
boposuxkos, Brnagumup [Tanosuy. [IporunosupoBanue B cucteme Statistica B cpene Windows :
OCHOBBI TEOPHU ¥ MHTEHCHBHAS MTPAKTUKA HA KOMIIbIOTEpE : yuel. mocodue i By30B, pex. M-
BoM oOpazoBanus Poc. ®enepanuu / B. I1. BopoBukos, I'. Y. UByenko. - M. : ®uHaHCH 1
craructuka, 2000. - 378 c.

Buncron, Yoiin JI. Excel 2007 : AHamuTHYecKas IMOAIEPKKA ITPOIIECCOB MPUHATHS PEIICHUN 1
omsHec- moenuposanue = Excel 2007: Data Analysisi and Business Modeling : [mep. ¢ anmi.]
/ Yoiin JI. Buncron. - M. : Pyc. Penakmus ; CII6. : BXB-IlerepOypr, 2008. - 594 c.

Kanko U. A., [laknun H. b. Ilpaktukym no ananuzy gaHHbIX Ha koMnbiotepe. — M.: KonocC,
2009. - 278 c.

Jlapcon b. Pa3pabotka busnec-ananutuku B Microsoft SQL Server 2005. — M.: TTurep, 2008.
Marsee M.I'., CBupunoB A.C., AnelinukoBa H.A. Monenu u MeToabl HCKyCCTBEHHOTO
uHTeiekTa. [[puyMenenue B 5koHOMUKE.: [yueOHoe mocobue]. M.:DuHaHCHI U CTaTUCTHUKA,
Hzn.niom MH®PA, 2014.

Hacnenos A.Jl. Maremarnueckrie METObI IICUXOJIOTMYECKOTO UCCIIEAOBAHNS © aHAJIN3 U
UHTEpIIpeTanys JaHHbIX : [yue6Hoe nmocodue] / A.Jl. Hacnenosa. - CIIO. : Peus, 2007. - 390 c.
Hacnenos A. SPSS 19. TlpodeccrnonanbHbIi CTaTUCTHUECKUN AHATUTHYECKAs MOIIEPIKKA
nporieccoB npuHaTHs pemenuii. — CII6. : [Turep, 2011.

Haymos, Bnagumup HuxonaeBuu. Cpeactsa OuzHec- aHaIUTUKY : yueO. mocobue / B. H.
Haymos ; denep. roc. 6ropkeT. 00pazoBart. yupexJIeHue BbIcl. 00pazoBanus "Poc. aka. Hap.
X03-Ba U roc. ciyx0b! nnpu [Ipesunente Poc. ®enepanun", Ces.-3amn. un-t ynp. - CI16. : C3NY
- ¢pun. PAHXuI'C, 2016. - 107 c.

Tuxomnpos, Hukonaii [IerpoBud. MeTo/ibl 5KOHOMETPUKH U MHOTOMEPHOTO CTaTUCTUYECKOTO
aHaJM3a : yueOHuUK, pek. M-BoM oOpa3oBanus u Hayku Poc. deneparun / H. I1. Tuxomupos, T.
M. Tuxomuposa, O. C. Yumaes. - M. : OkoHomuka, 2011. - 637 c.

Xanagsa A.A. STATISTICA 6. Craructuueckuii ananu3 gaHHbix. — M.: OOO «buHoM-
[Tpecer, 2007.

Amnnepcon K. Ananutuyeckas kynsrypa. OT cOopa TaHHBIX 10 OM3HEC-pe3yabTraroB. — M.:
Mann, UBanos u depbep, 2017.

7.3.HopmaTuBHBIE IPABOBbIE JOKYMEHTHI
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https://www.biblio-online.ru/viewer/46A41F93-BC46-401C-A30E-27C0FB60B9DE
https://www.biblio-online.ru/viewer/46A41F93-BC46-401C-A30E-27C0FB60B9DE
http://idp.nwipa.ru:2228/reading.php?productid=18456
http://idp.nwipa.ru:2228/reading.php?productid=18456

He ucnonb3yrorcest

7.4.nTepHET-peCcypChI

DNeKTpOHHO-00pa30BaTelibHbIE pecypchl Ha calite HayuyHou Oubnmorekn C31UY PAHXul C
(http:/mwipa.ru)

1.

2.

3.

DNEKTPOHHBIC YUeOHUKHU AEKTPOHHO-O0nOmoTeuHon cuctemsl (ObC) «AOyke»
http://www.nwapa.spb.ru/index.php?page _id=76

DNEKTPOHHBIE YUeOHUKHU AEKTPOHHO-O0nOmoTeuHol cuctemsl (OBbC) «JIanby
http://www.nwapa.spb.ru/index.php?page _id=76

DJNEKTPOHHBIE YUeOHUKH AEKTPOHHO-O0nOmoteuHon cuctemsl (ObC) «IPRbooks»
http://www.nwapa.spb.ru/index.php?page _id=76

DJNEKTPOHHBIE YUeOHUKH AIIEKTPOHHO-O0nOmoTeuHoln cuctemsl (ObC) «tOpaitT»

http://www.nwapa.spb.ru/index.php?page_1d=76

Hay4Ho-nipakTHueckue CTaThy 10 SKOHOMUKE U (uHaAHCaM DJIEKTpOHHON OubmmoTeku /]
«I'pebennnkoB» http:/www.nwapa.spb.ru/index.php?page id=76

Crarbu U3 )KypHAJIOB M CTaTUCTUYECKUX n3nanuil ct-Boro
http://www.nwapa.spb.ru/index.php?page id=76

Awnrnoszerunbie pecypesl EBSCO Publishing: gocTyn kK MynbTHANCHMITIMHAPHBIM
MOJTHOTEKCTOBBIM 0a3aM JIaHHBIX Pa3IMYHBIX MUPOBBIX U3/1aTEIBLCTB 110 OM3HECY,
SKOHOMHUKE, (pruHaHCaM, OyXTaaTepCKOMYy yUeTy, T'YMaHUTapHbBIM U €CT€CTBEHHBIM
o0yacTsIM 3HaHMA, pedeparam U IMOTHBIM TEKCTaM ITyOITMKani U3 HAyYHBIX 1 HAyYHO—
MOMYJISIPHBIX >KYPHAJIOB.

Emerald eJournals Premier - kpymnHeiiiiiee MUPOBOE U3aTEIbCTBO, CIICIUATH3UPYIOIIEECS
Ha AJIEKTPOHHBIX KypHallaX U 06a3ax JaHHBIX MO0 YKOHOMHUKE U MEHEIKMEHTY.

B03MOXHO HCIOIB30BaHUE, KPOME BBILICNIEPEUUCICHHBIX PECYPCOB, M JIPYTUX 3JIEKTPOHHBIX
pecypcoB cetu HTEpHET.

©oo N A~WNE

16.

17.
18.
19.
20.
21.

www.finexpert.ru
http://www.itnews.ru/
http://www.cnews.ru/
http://www.prj-exp.ru/
http://piter-consult.ru/
http://www.gartner.com /
http://www.idc.com
http://bpms.ru / BPMS.ru
http://www.betec.ru /

. http://lwww.cfin.ru / Uatepaer-npoekt «KoprnopaTHBHBINA MEHEIKMEHT

. http://www.0Sp.ru / OTKpbITbIE CHCTEMBI

. http:/mww.citforum.ru / CIT forum

. http://www.iteam.ru / TTopran iTeam — TexHOIOTHH KOPIIOPATHBHOTO YIIPABICHUS

. http://www.idef.com / Merononoruu IDEF

. http:/lwww.interface.ru/home.asp?artld=4449 / Dnexkrponnas Bepcus KHUrH JPBHI A.

Mapka, KiiemenT Makl'oysH Metonoiorust CTpyKTypHOIO aHaJlu3a U IPOEKTUPOBAHUS
SADT.

http://www.fa.ru/dep/cko/msag/Pages/default.aspx / MexnyHapoaHble  CTaHIAPTHI
Ka4dyecCTBa.

http://office.microsoft.com/ru-ru/support/FX100996114.aspx / Microsoft Visio
http://wf.runa.ru/rus / CYBIT RunaWFE

http://www.bizagi.com / Bizagi

http://www.businessstudio.ru / Business Studio
http://www.casewise.com/ru/products/corporate_modeler_suite.html / Casewise
Corporate Modeler Suite

22


http://nwipa.ru/
http://www.nwapa.spb.ru/index.php?page_id=76
http://www.nwapa.spb.ru/index.php?page_id=76
http://www.iprbookshop.ru/
http://www.nwapa.spb.ru/index.php?page_id=76
http://www.nwapa.spb.ru/index.php?page_id=76
http://www.nwapa.spb.ru/index.php?page_id=76
http://www.nwapa.spb.ru/index.php?page_id=76
http://www.finexpert.ru/
http://www.itnews.ru/
http://www.cnews.ru/
http://www.prj-exp.ru/
http://piter-consult.ru/
http://www.gartner.com/
http://www.idc.com/
http://bpms.ru/
http://www.betec.ru/
http://www.cfin.ru/
http://www.citforum.ru/
http://www.interface.ru/home.asp?artId=4449
http://www.fa.ru/dep/cko/msq/Pages/default.aspx%20/
http://office.microsoft.com/ru-ru/support/FX100996114.aspx
http://wf.runa.ru/rus
http://www.bizagi.com/
http://www.businessstudio.ru/
http://www.casewise.com/ru/products/corporate_modeler_suite.html

22. http://www.interface.ru/home.asp?artld=106 / Process Modeler

23. http://www.oracle.com/technetwork/ru/middleware/bpa/index.html / Oracle Business
Process Analysis Suite

24. http://www.softwareag.com/ru / Software AG

25. http://www-03.ibm.com/software/products/ru/ru/wbi / IBM WebSphere Business
Modeler

26. http://www.consultant.ru/ CTIC Koucynsrant [Taroc

27. http://www.garant.ru / CTIC I"apant

28. http://www.consultant.ru/ CTIC Koncynsrant [Taroc

29. http://www.garant.ru / CTIC I"apant

7.5. UHBIE€ HCTOYHHUKH.
He ucnons3yrorcs.

8. MarepuanbHo-TeXHHYeCKas 0a3a, NH(POPMAIMOHHBIE TEXHOJIOTMHU, IPOTPAMMHOE
obecrieyenre U MHGOPMAIMOHHBbIE CTIPABOYHbIE CHCTEMbI

Bce npaktudeckue 3aHATHS MPOBOIATCS B KOMITBIOTEPHOM Kilacce. YdeOHast JUCIUTUIMHA
BKJIFOYAET HMCIOJIb30BaHUE TMporpamMmHoro obecriedeHusi Microsoft Excel, Microsoft Word,
Microsoft Power Point myisi mOATOTOBKH TEKCTOBOTO M TAOIWYHOTO MaTepuaina, rpaduyeckux
wimtoctpanuii. [lng ¢opMupoBaHus HaBBHIKOB TMPOESKTHUPOBAHUS HH(POPMALMOHHBIX CHCTEM
ucnonb3yrotcs Case-CpeacTBa, pacpocTpaHseMble 1o cBoOoaHoi aunen3nn Ramus Educational
n StarUML

Mertonel 00ydeHHs] ¢ HMCIOIB30BAHMEM WH(POPMALMOHHBIX TEXHOJOTHH (KOMITBIOTEPHOE
TECTUPOBAHUE, IEMOHCTPAIUS MYIbTUMEIUWHBIX MaTepHAIIOB).

HHTEpHET-CEepBUCH U AIIEKTPOHHBIE PECypChl (MIOMCKOBBIE CHCTEMBI, IIEKTPOHHAS MOYTa,
npodeccuoHaIbHBIE TeMaTHUYeCcKhe 4YaThl U (OPYMBI, CUCTEMBI ayllu0 W BHUAEO KOH(MEPEeHIIUIA,
OHJIAMH DHIUKIIONEANM, CIPABOYHUKUA, OUOIMOTEKH, OSJIEKTPOHHBIE Yy4eOHbIE U Yy4eOHO-
METOANYECKHE MaTepuabl).

[TopTan cucTtemMbl IUCTAaHIIMOHHOTO 00y4YeHHUs https://sziu-de.ranepa.ru Ha ocaose_Moodle.
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