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1. Ilepeyenb miIaHupyeMbIX pe3yJbTaTOB 00y4YeHHs MO JMCHUIIHHE, COOTHECEHHBIX €
IVIAHUPYEMBbIMH Pe3yJbTaTAMM OCBOEHHUS MPOrPaMMblI

1.1.  Jucnummunaa b1.0.07 «AHanuTudeckas MoAepKKa MPUHITUS PEIICHU» obecreunBaeT
OBJIa/IEHUE CIIEYIOIUMHI KOMIIETCHIUSAMMU:

JIeITeIIbHOCTD IS TTONCKa,
BBIPAOOTKH U NIPUMEHEHHS
HOBBIX pPELIeHHH B 00nacTu
MH(OpPMAITMOHHO-
KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH

Ta6muna 1
Kon HanmenoBanue Kon HaumenoBanue KOMIIOHEHTa
KOMIIETEHIIUH KOMITETCHIHN KOMITOHEHTa KOMITETCHIH
KOMIIETCHIIH
Crioco0eH perraTh 3a/1a41 aHaJIH3a
s dexruBHOCTH UT-

Crioco0eH OCymecTBISATh HHPACTDYKTYDHI EATPHATHS

KPUTHIECCKIHA aHATTN3 ’

o OCHOBHBIX OM3HEC-TIPOIECCOB,
VK-1 NPOOICMHEIX CHTYaIuii Ha YVK-1.2 ONPEAEIATh CTPATETUIO NEUCTBUI

OCHOBE CHCTEMHOTO MOXO0Aa,

Ha OCHOBE KPUTHYIECKOTO aHAIN3a

BBIPAa0ATHIBATH CTPATETUIO .

J-— NpoOJIEeMHBIX CUTYaIHH,
HCTIOJIB30BaHMS CUCTEMHOTO
oJX0/1a
CnocobeH pemarhb 3a1a4u
AHAJIUTUYECKOU NOJACPKKU
IPUHSTHS PELLICHUN C
HCTIONb30BaHNEM COBPEMEHHBIX

OIK-3.1 METOJIOB M IIPOTPaMMHOTO

Cnoco0eH MpuHUMATh HHCTpyMEHTapus coopa,

pELICHNs, OCYIIECTBIAT 00paboTKN 1 aHANN3A,

CTpaTETUUECKOE TUNIAHUPOBAHHUE MHTEJIEKTYaJIbHOTO 000PYIOBAHHS

Y IPOTHO3UPOBAHHE B U CHCTEM HCKYCCTBEHHOTO

npodeccruoHanbHON HHTEJUIEKTa

JIESITETIBHOCTH C Crioco6eH HCToIb30BaTh

OIIK-3 HCIIOJIB30BaHUEM COBPEMEHHBIX OCHOBHBIE IPUHIIUIIBI

METOJIOB M TIPOIPAaMMHOTO CTparernyecKoe IaHUPOBaHUE U

MHCTpyMeHTapus coopa, NPOTHO3UPOBAHHKE B

00pabOoTKM M aHAJIN3A TaHHBIX, po¢eCcCHOHATBFHON AeATeIbHOCTH

MHTEJUIEKTYaJIbHOTO C MCIOJIb30BaHHEM COBPEMEHHBIX

000pyIOBaHUS U CUCTEM OIIK-3.2 METOJOB U IIPOIPAMMHOI0

HCKYCCTBEHHOTO MHTEJJIEKTA MHCTpyMEHTapus coopa,
00pabOTKHN U aHAIIN3a TaHHBIX,
MHTEJUIEKTYaJIbHOTO 000PYyIOBaHHS
W CUCTEM HCKYCCTBEHHOTO
MHTEJUIeKTa JUIsl IPUHSTHS
peleHui

CnocobeH mpoBOIUTH

UCCJIEI0BaHUS, OPraHU30BHIBATh

CaMOCTOATENIBHYIO U

KOJUIEKTHBHYIO Hay4YHO-

HCCIIEJIOBATENBCKYIO PaboTy, CnocobeH opraHu30BHIBAThH

MPOEKTHYIO U y4eOHO- Hay4YHO-NCCIIEA0BATENBCKYIO

OIIK-5 PO eCCHOHATBHYIO OIIK-5.1 JIeITENbHOCTD AJIsl IOUCKA U

BBIPAOOTKH HOBBIX PEILICHHIA B
obmactu UKT

1.2.B pesynbrare OCBOCHHS AHUCHUUIUIMHBI y MariuCTPaHTOB JOJDKHBI OBITH C(HOPMUPOBAHBI

KOMIICTCHIIUU

Tabmuma 2




OTD/TD Kon KOMIIOHEHTA Pesynbrarel o0yuenus
(pu HANMHYMH KOMIICTCHITUH
npodcranaapra)/
mpodecCHoHaTbHBIE
JEUCTBUS
Yrpasienue YK -1.2 Ha YpOBHE 3HaHUIL:
AHAJTUTHYECKUMH 3uarh: 3
paGoTamu - — MCTOZBI  AHANWTHYECKOH  MOIEPKKH  MPHHATHS
ronpasaeeHueM/ PCIICHIH,
Vipasiere —  BO3MOXXHOCTH IPOTPAMMHBIX CPEJICTB aHAN3a TaHHBIX
—  COBpEMCHHBIC HH()OPMAIIMOHHBIC CUCTEMBI TOIICPKKH
AHAJINTUYECKUMU e ———
paboramu u
noapa3aciIcHuEM Ha ypOBHE YMEHHS:
Ymers:
—  TOPUMCHSITH TPOTPaMMHBIC CPEICTBAa aHANHM3a NAHHBIX,
MOJIICPKKU TIPUHSTHS PEIICHUM;
—  HUCIOJIb30BaTh MPOTPaMMHBIC JUIS peuieHus
AHAJTMTHYCCKUX 33734
Ha YPOBHE HABBIKOB:
Baagers:
—  COBpPEMCHHBIMHU HHPOKOMMYHUKAITHOHHBIMHU
TEXHOJIOTHSIMH TIOJICPIKKH TIPUHATHS PEIICHIH
[IpoekTupoBanue u OIIK-3.1 Ha YPOBHE 3HAHMM:
TpaHchopmarus 3uars: 5
TpoTecCHOiH —  METOIBI ¥ MOJCIH MONACPKKH IMPUHSATHUS PEIICHUI pu
MIPOEKTHPOBAHUH
ApXUTCKTYPBI Ha YpOBHE YMCHUS:
opraHu3anuu/ VMerh:
Amnanus — TPUMCHSTH TIPOTPaMMHBIC  CPEICTBa  IOAICPKKHU
HpoueCCHOﬁ MPUHATHS pELICHUN;
APXHUTEKTYPbI ~  HCTIONB30BATh COBPEMCHHBIC MPOTPAMMHBIC CPE/ICTBA
JUTS aHAJIN3a MPOLIECCHON apXUTCKTYPHI;
Oprafusaliiu Ha YPOBHE HABBIKOB!
D/01.7 Baagers:
- COBPEMEHHBIMHU TIPOrpaMMHBIMU  CPECACTBAMU  aHAJIM3a
MIPOLIECCHOM apXHUTEKTYPHI
VYnpasneHue OIIK-3.2 Ha ypOBHE 3HaHUH:
AHAJIINTUYECKIMHU 3Hark:
pabotamu u —  COBPEMEHHBIE METOb! IOJACPKKU IPUHATHS] PEILICHUN
rojpaseneHuem/ Ha YPOBHE YMEHUS:
VYpasienue Ymersn:
npoueccaMu —  HUCIOJIb30BaTh METO/IbI OU3HEC-aHATMTUKH TPH
paspaGoTKu 1 MOJIICPKKE NPUHATHS PEIICHUN
COIPOBOXKICHIS Ha YpPOBHE HABBIKOB:
TpebOBaHUIA K Baaners:
CHCTEMAM M HX — HaBbIKAMM pelICHWS 3ajad TIOANCPKKHM MPHHATHS
kadectBoM, D/08.7 PETHCHHH
VYnpasnenue Ha ypOBHE 3HaHUH:
NPOEKTaMH B 001aCTH 3Harb:
Ut MAaJoro U —  METOIBI aHAJM3a JAaHHBIX M MAIIUHHOTO OOYYEHUS s
CpeHero YPOBHSI MOWCKA ¥ aHAIIN3a MHHOBAIIHI;
CIIOKHOCTH B OIIK-5.1 —  BO3MOXXHOCTH IPOIPAMMHBIX CPEACTB CTATUCTHUYECKOM
YCIOBHAX 00paboOTKN ¥ MHTEJUICKTYaIbHOTO aHaN3a JTaHHbIX
HeoTpe/IeIeHHOCTE , —  COBpeMeHHbIe MH()OPMAIMOHHBIE CUCTEMBI 00PabOTKH
HOpO}KZ[aeMBIX M aHallu3a MOaHHBIX, HMCIIOJb3YyEMbBIX IIPpHU aHAJIU3€C H

IIPOCKTUPOBAHUHN CUCTEM




3anpocaMu Ha Ha ypOBHE yMEHUSL:

U3MEHEHUS, c Ymern:
HpI/IMeHeHI/IeM - NPUMCHATH TMPOrpaMMHBIC CPCACTBA aHaIM3a AJaHHBIX,
q)OpMaJ‘IBHI)IX MOAACPKKUA TIPUHATHA PEHICHHHW, B TOM 4YHUCIC IIpU
I/IHCprMeHTOB MPOCKTUPOBAHUHN
VIpaBIICHHUs] PUCKaMU
u npobieMamu
HPOCKTa, B/ Ha YPOBHE HABHIKOB!
IInanupoBanue B Baajerh:
OPOCKTax Majloro u — MeTogaMH W CPEACTBAMH AaHAJMTHYECKOM TOMICPIKKU
CpeaHero YPOBHSA TIPUHATHS PEIICHUI
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 peain30BaThCsl ¢ IPUMEHEHUEM TUCTAHIIMOHHBIX 00Pa30BaTEeIbHbBIX
texHonoruit (dazree - /{OT).

Tabmuna 3
Ounas popma
Bun paboThl TpynoeMkocThb
(akam/acTp.yacer)
Oomast TPy10eMKOCTh 72/54
KonTakTHass pabora ¢ npenogaBarejieM 36/27
Jlexnun 16/12
IIpakTryeckue 3aHsATHS 20/15
JlaGopaTopHble 3aHsTHS
CamocTosiTesIbHAsA padoTa 36/27
Kontpoib
DOpMBI TEKYIIEr0 KOHTPOJIS YCTHBI 0MIPOC, TECTUPOBAHHKE, 33 JAHHE
@dopMa NPOMEKYTOUHOI aTTecTalUU 3auer

MecTo AMCHMILVIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucuunmuna b1.0.07 «AHanuTuyeckas Moaaep KKa MPUHATHS PEHICHUI» OTHOCHUTCS K
00s13aTeNIbHBIM ~ TUCHUIUIMHAM  00pa3oBaTeIbHOM MpPOrpaMMbl  TMOJITOTOBKM ~ MarucTpaHTa
denepanbHOTO TOCYIapCTBEHHOTO 00pa30BaTeIbHOTO CTAaHIApPTa BBICHIETO OOPa30BaHUA H
M3y4yaeTcs Ha IEPBOM Kypce.

[IpenonaBanne AUCHUIUIMHBI OCHOBaHO Ha aucuurmimHe — 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 aucuumuimH, kak b1.B.07 «MonenupoBanue OusHec-mpoueccoB. 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
IIUKJIOM WH()OPMAIIMOHHBIX CHCTEM», & TAK)KE JIJIS1 BHITIOJIHEHUSI BBIMTYCKHOM KBaTU(DUKAITMOHHON
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 TEXHOJOTHH OCYIIECTBISETCS
KOKIBIM OOYYalomMMCS CaMOCTOSATEIRHO C JIFDOOTO YCTpOWCTBa Ha mopTaie: https://sziu-
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de.ranepa.ru/. ITaponb U JOTHH K JIUYHOMY KaOWHETY / MPO(UIIO0 MPEIOCTaBISIETCS CTYACHTY B
JIeKaHaTte.

3.Conep:xanue M CTPYKTYpPa JMCHUIIIHHBI
3.1. CTpyKTypa AMCUMIIMHBI

Tabnuna 4
Ne n/mm HaumenoBanue Tem O0beM AMCHUILVIMHBI (MOAYJISA), Yac. ®opma
(pa3aesioB), Bceero KonrakrHas padora CP TEKYIIEro
Oﬁy‘lal()HII/IXCﬂ 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 4/2 6/2 6 YO/3/T
0oOy4deHHS.
Knacrepnbiii ananus
ajayu
Tema4 | A 18 2 6/2 10 YO/3/T
KJIaCCHU(UKAITUU
JluneliHpie  Mopaeau
Tewma 5. a 20 2 6/2 12 YO/3/T
KJIaCCHU(UKAITUU
[IpomexyTOoUuHasi aTTecTalus 3aueT
36/2
Bcero (akaa./actp. gachr): 72/54 | 16/12 20/15 7
VYO — ycTHBII onpoc
T —Tect
3 — 3aganue

3.2. Conep:xanue JUCHUNIMHBI

Tema 1. AHasIuTHYECKasi KYJIbTypa

KauectBo nannsix. Pa3Benounsiii ananu3 qansasix. [Iponymennsie nanusie. JlyonupoBaHue
naHHbIX. Opranuszanus cOopa JaHHbIX. OCHOBHbBIE MOHATUS HAayKd O JaHHbIX. OpraHuszaius
paboThl aHANIUTUKOB B KomMnaHuu. OCHOBBI aHanu3a JaHHBIX. Pa3paboTka mokaszarenei.
Cropurennunr. KoprnoparusHas KyiasTypa Ha ocHoBe JaHHbIX. Pois CDO, CAO. /IoGbiua 1aHHBIX.
JloObiua naHHBIX B yrpaBieHuu KauecTBOM. I[IpocmoTp manubix. OuncTka naHHBIX. OleHka
KauecTBa JIaHHBIX. 3allOJIHEHUE MPOIMYIICHHBIX JaHHBIX. AHOMAJIBHBIE U IIPENIEIbHBIE JaHHBIE.
Hcnonp3oBaHue AIedyHON auarpammbl. BrisgBieHue nyOnukatoB U mpoTuBOpednid. Metoabl
aHanM3a JaHHbIX. Pa3BenouHblil AHanuTHYecKas NOJAEpXkKKa IPOLECCOB NPUHATUS PEIICHUN.
Ounctka U QuibTpanus JaHHBIX. CTaTHCTUYECKHE auarpammbl. «SIIMYHBIE)» TUArpaMMBbL.
JuarpaMmbl «CTBOJI-TUCThs». Perienue 3anau npenodpaboTKH U OYUCTKHU TaHHBIX 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 OyrcTpen, Kpocc-BbIOOpKU. CKIaAHONH HOX,
MEXaHU3MBbI TeHpAIUU CITy4YailHbIX MICEBIOBBLIOOPOK.

Penykuuss nanHbeix. MeToj INIaBHBIX KOMIOHEHT. MaKkTOpHbIA aHaiu3. MHoOromepHoe
mkanupoanre. OCHOBHEBIE MOJIOKEHUST METO/Ia aHAITM3a TIaBHBIX KOMITOHEHT. [loHsiTHe (hakTopa.

Marpuna ¢akropHbix Harpy3ok. OCHOBHOE COOTHOILIEHHE METOAA IIIABHBIX KOMIIOHEHT.
Onenka aucriepcuu oTKIMKa. Kputepuil «kaMEeHUCTON OCHIITN.

Tema 3. Knaccupukaunonubiii anaan3 0e3 o0yyenus. Kiacrepubiii anaaus

ITocranoBka 3az1au kjnactepHoro aHaiausza. Onpenenenue kiacrepa. Ilapamerpsl kinacrepa.
Mepbl  OGnuzoctH. MeTpuKH KIIAaCTEPHOIO aHajau3a. ba3oBble alrOpPUTMBbl KIIACTEPH3ALMH.
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 anamuza 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. lcnonbp3oBaHne HEWPOHHBIX CETEH A pelleHUs 3a/ad KiacCU(UKALIUU.
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-kpuBasg. OmuOKu mepBoro M BTOPOro poia MHpu
pelLIeHnH 3aj1a4 KilacCu(UKaLuu.

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 HeMpOHHBIX ceTeil. [TonsaTue Tensopa. bubnuoreka TensorFlow, Keras

4. MaTepuaJibl TEKYIIEr0 KOHTPOJISI yCIIEBAEMOCTH 00y4a0IUXCSI

a. B xome peaim3anum JMCHUIUIMHBI «AHAJMTHYECKAS IOAJEP/KKA IPOLECCOB
NPUHATHS pelleHUui» UCNOJb3YIOTCH CJIeAyIlue MeTOAbl TeKylero KOHTPOJIs
ycrneBaeMoCTH 00y4aloImmXcs:

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 aHanus3 0e3 vO/3/T
oOyuenusi. KnacrepHblii aHanus
Tewma 4. 3ayiauun KnaccupuKauu YO/3/T
Tewma 5. JIuneitasie Moenn YO/3/T




4.2. TunoBbie MaTepUaJIbl TEKYIIEr0 KOHTPOJIS YCIIeBAEMOCTH 00y4YaIOIINXCS.

4.2.1. 3aganue

[Ipumeps! 3ananuit

3apanue 1. meercs ¢aitn ¢ qanasIMu 0 3aeMiiukax. Vims daiina 3aeMInuk. txt.

HCO6XOHI/IMO peliuTh 3a4auy KJ'IaCCI/I(bI/IKaHI/II/I Pa3siIMdHbIMHU MCETOAAMU U CPABHUTH 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: 3ajJa4a OYHMCTKHM JAHHBIX, Hepapxudeckas 3agada
KJIACTEpHOTO aHaJIu3a, pelleHne 3aa4i KJIACTEePHOTO aHalIu3a METOJO0B K-CPEIHUX, IIOCTPOCHUE
ACCOIIMAaTHBHBIX TPABUII, IOCTPOCHUE IEPEBA PEIICHHIA.

[Tpumep 3amaun. [locTpouTs AeHIpOrpaMMy, UCIONb3yst EBKIMIOBO paccTOsIHHME U METOJ

"mansHero cocena". Ilepen mocTpoeHWeM KIJIACTEPOB BBINMOJIHUTH CTAHAAPTU3ALMIO 3HAYCHUM
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 1428 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
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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 TIOMOIIBIO PETPECCHOHHOTO U (DAKTOPHOTO aHAIH3a
JUTSL TAHHBIX KJIACCHYECKOro Habopa JIaHHBIX, MpeiokeHHoro P.dumiepom 1o upucam.

TecThl

3AJIAHUE Ne 1 ( - BbIOEpHTE OJUH BAPUAHT OTBETA)

Koaddunuent napHOi KOppemsiiun XapakTepru3yeT TECHOTY CBSI3U MEXKTY
MePEMEHHBIMH.
BAPUAHTHBI OTBETOB:
1) nHHEWHOH ... HECKOJIBPKUMU 2) HEIMHEWHOH ... HECKOJIbKUMH
3) JIMHEWHOH ... ABYMs 4) HETUMHEWHOW ... IByMS

SAZJTAHUE Ne 2 ( - BbIOEpUTE BapuaHThI COMIACHO TEKCTY 3aJaHUs)

YcraHOBUTE COOTBETCTBHE MEXK1Yy HAUMEHOBAHUSIMM 3JIEMEHTOB ypaBHEeHUs Y=bo+b X+e u
uX OYKBEHHBIMH 0003HAYCHHUSAMHU:

1. mapameTpsl perpeccuu

2. oOBsICHSIOMIAs IEpEeMEHHast

3. oObsAcHsAeMas IepeMeHHas

4. cmydaifHble OTKJIOHCHHS

BAPUAHTBI OTBETOB:
A) Y B) bo, b
) X D) e

3AJJAHHUE Ne 3 ( - BbIOEpUTE HECKOJIBKO BAPUAHTOB OTBETA)
y=atbxtes

JInst JTMHEWHOTO YpaBHEHUS PErpecCHH
HCIIONIb3YETCs NIPU OLICHUBAHUU [1apaMETPOB. ..

MCTOJ HAWMMCHBIIUX KBaApaToB

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

3AJIAHUE Ne 4 ( - BeiOepuTe OAMH BapuaHT 0TBeTa)CKOIBKO MapaMeTPOB COAEPIKUT
HapHOE JIMHEHHOE YPaBHEHUE Perpeccun’?

BAPUAHTbBI OTBETOB:

A)l

b)2

B)3

4

3AJIAHUE Ne S (-BbiOepuTe HECKOJIBKO BApUAHTOB OTBETA)
[Tpu BeimonHenuu npeanocsiok MHK onieHku napameTpoB perpeccun 001a/1at0T CBOMCTBAMU:

BAPUAHTbBI OTBETOB:
1) nocroBepHOCTH 2) »ddexkTuBHOCT
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3) HeCMeneHHOCTh 4) HECOCTOATEIbHOCTh

3AJNAHMUME Ne 6 ( - svi0epume o0un eapuanm omeema)
Kak BrusieT yBenmdeHrne o0beMa BEIOOPKU Ha BETUYHHY OCTaTOYHON JUCIICPCHH

CIIy4aitHOM BEJIUYUHBI?

BAPUAHTbBI OTBETOB:

A) Hukak.

b) Ocrarounas aucnepcusi yBeIM4nBaeTCsl.

B) Ocrarounas nqucnepcusi yMEHbIIAETCSL.

I') Pe3ynbrar 3aBUCUT OT KOHKPETHOTO BUJA CIy4YalHOW BEJIMYHHBI.

3AJNAHMUME Ne 7 ( - svibepume ooun eapuanm omeema)

IIpu xakoM 3HaUE€HUHU ITapameTpa X OLEHKA CIIy4yallHOW BEIUYMHBI Y , IOJIy4CHHAs B

paMKax ImapHOM JJUHEHHON perpecCHOHHON MOACIH, OyeT Hanbosee TOUYHOH?

BAPUAHTBI OTBETOB:
A)Ipu X = (X + Xoa )/ 2, THE X s Xipey - MUHEMAIIBHOE M MAKCUMAJILHOE 3HAUEHHUS

mapamMeTpa X u3 O6CJ'I6I[OBEIHHOFO HHTCPBAJIA.

JOBCPUTCIIBHOIO MHTCPBaJia JJIs1 YCIIOBHOI'O MAaTEMATHUYCCKOTI'O O KU AAHUA cnyqaf/’IHoﬁ BCIIMYHHBI

1)

3)

1)
3)

B) HpH X= \ Xmin Xmax

B) Ilpu X=X, roe X - cpeaHee 3HaueHHE mapameTpa X U3 00CIe0BaHHOTO HHTEPBAJIA.
I') TounocTh OIMHAKOBA IIPH BCEX X .

3AJIAHUE Ne 8 (- svibepume o0un sapuanm omeema)

PaccmarpuBaeTcs nmapHas TMHEHas perpeccoHHas Mojelb. Kak n3sMeHuTces muprHa

y(x) npu yBennueHuu o0bema BEIOOpKH B 4 paza?

BAPUAHTHBI OTBETOB:
A) YBenuuutcs B 4 pasa.

b) YmenbiinTes B 4 pasa.
B) VBenuuutcs B 2 pasa.

I') Ymensbiutes B 2 pasa.

3AJIAHUE Ne 9 ( - BeIOEpHTE HECKOJIBKO BAPUAHTOB OTBETA)
['oMOCKeIacCTUUHOCTb OCTATKOB MOAPA3yMEBAET ...

BAPUAHTbBI OTBETOB:
POCT IMCIEPCHH OCTATKOB C YBEINYEHUEM 2) OJIMHAKOBYIO JUCIIEPCUIO OCTATKOB IIpU
3Ha4YeHus paxkropa Ka)KJIOM 3Ha4YeHUHU (akTopa
YMEHBIIIEHUE QUCIIEPCUH OCTATKa ¢ 4) MaKCUMAaJIbHYIO JUCIIEPCHUIO OCTATKOB IIpH

YMEHbILIEHUEM 3HaueHus akropa CPEIHUX 3HAYEHUSX (aKkTopa

3AJTIAHUE Ne 10 ( - BeIOepuTe HECKOIBKO BAPHAHTOB OTBETA)
B xiacTepHOM aHaIHM3€ UCTIONB3YIOTCSI METOBI OOBETUHEHHUS . ..

BAPUAHTBI OTBETOB:
bmmxuero cocena 2) JanpHero cocena
Cpennero cocena 4) UEHTPOUIHBIN METOn

3AJJTAHHME Ne 11 ( - BbIOepUTE HECKOIBKO BAPUAHTOB OTBETA)
B knactepHoM aHanu3e A5 onpeaesieH s OIM30CTH MEXY KiIacTepaMu HCIIONb3YIOTCS
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METPHUKH ...

BAPUAHTBI OTBETOB:
1) DOBKJIMAOBO pacCTOSHUE 2) Ky0 DBkinmoBa paccTOsTHUS
3) BsBemeHHOE 3BKINI0BO PACCTOSTHUE 4) KBaazpar OBKIMI0Ba pacCTOSHUS

3AJJAHUE Ne 12 ( - BeIOepUTE OJIMH BApUAHT OTBETA)
B muckpuMuHaHTHOM aHanu3e o0ydaroiiasi BEIOOpKa UCIIOIb3YEeTCs IS ...

BAPUAHTLBI OTBETOB:
1) BbrisgBieHUS 3HAYUMBIX IPUZHAKOB 2) BblgBiIeHUS aHOMAJIBHOTO U3MEPEHUS
3) PasneneHus 0ObEKTOB Ha KJIACCHI 4) Bribopa Buga Monenu

3AJTAHHUE Ne 13 ( - BeiOepuTe OIMH BapUaHT OTBETA)
B ¢axTopHom aHanmu3se npu 7 u3MepeHusX U k (axkropax marpuna (pakTOpHBIX HArPy30K
UMEeT Pa3MEpHOCTb ...

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

3AJJAHUE Ne 14 ( - Be1OepUTE HECKOJIBKO BapUaHTOB OTBETA)
MeTop IMaBHBIX KOMIOHEHT ...

BAPUAHTEBI OTBETOB:
1 SIBIII€TCS YACTHBIM CITy4aeM METoja 2) [IpennazHaveH i CHUKEHUS
(akTOpHOTO aHaATH3a pa3MEpHOCTH 3a7a9u
Ycrpansier npobiaemy
3) KOPPEITHPOBAHHOCTH (hAKTOPOB 4) Ilpenna3zHaueH AJis KiIacCU(pUKAIIUU
3AJIAHUE Ne 15 ( - BeiOepuTe OIMH BapHaHT OTBETA)
CurmounanbHas aKTUBH3AMOHHAS (PYHKIIHSI HCKYCCTBEHHOTO HEHpOHA WMEET BHI. ..
BAPUAHTbBI OTBETOB:
1, ecruS>T
) 0, ecmu S <T )Y 1+e7°
1 ectu S >0 " S, ecu S >0
) -1, ectu S <0 0, ectu S <0

3AJIAHUE Ne 16 ( - BeiOepuTe OMH BapHaHT OTBETA)
Ha pucynke mpuBeneHa apXuTeKTypa MHOTOCIOMHOrO nepcentpoHa. OnpeneanuTb 4ucio
PELIENTOPHBIX, PEATUPYIOLINX U aCCOLUATUBHBIX 2JIEMEHTOB
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ApxdTertypa ;MO s51:5-4-11 N=27
MPOMZBOAMTENEHOCTE OB, = 0,219250 , KOHTP. NPOMIBOAMTENBHOCTE = 0,338934 , TecT
NPOKHZEOAMTENEHOCTE = 0,268458

o
sy

BAPUAHTBI OTBETOB:
1) Penientopusbix 4, acCOIMaTUBHBIX 3, 2) PenentopHbIX 4, acCOIMAaTUBHBIX 1,
pearupyromux -1 pearupyromux -5
3) PenientopHsbIx 5, accoluaTuBHBIX 4, 4) PenenTopHBIX 1, acCOIMATUBHBIX 5,

pearupyromux -1
3AZIAHHUE Ne 16 ( - BeiOepuTe OMH BapuaHT OTBETA)

Ha pucynke mnpuBeneHa guarpaMma pasmaxa (MUK C  yCaMuy».
MHTEPKBapTUIIbHBIN pa3Max € TOYHOCTBHIO IO BTOPOTO 3HAKA

pearupyromux -4

Ornpenenuthb

HOuarpamma pazmaxa ( 1vs0c)

O hMeauwaHa =12 6769

10 [] 25%-75%
L = (10,9856, 14,2193)
T Pazmax fes euip.
9 =1(89,5948, 16,7583)
warl
BAPUAHTBI OTBETOB:
1) 3,23 2)7,16
3) 12,68 4) 16,76

3AJIAHUE Ne 18 (- cB0OOIHBII 0TBET)
[Tocne nepenpoBepky MapTUU SAEKTPOHHBIX JaMil U3 110 mTyK, U3rOTOBIEHHBIX MO BYM
TEXHOJIOTHSM, TOJyYEHBI Pe3yibTaThl, TpUBEJACHHbBIE B TaOnuie. HeoO0XoauMo OlEeHUTh CBSI3b
Ka4yeCTBa JIaMII C TEXHOJIOTUEN U3 U3TOTOBJIEHHUSI C IOMOIIBI MEP CBS3H.

TexHomorNsA Ywcino nedeKTHBIX JaMIl Yuycio ToIHBIX JJaMIT Bceero namm
1 95 15 110
2 70 40 110
Wtoro 165 55 220
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2
BBIYHCIINTE 3HAYCHHE KPUTEPUS. & ¢ TOYHOCTBIO [0 JABYX 3HAKOB
3AJJAHUE Ne 19 ( - cBOOOIHBII OTBET)
40 manmMeHTOB Hayajdl NMPUMEHATH JBa mIpemnapara. [lpu »3ToM 8 maiueHToB Hpu3HAIU
CWJIBHBIM JielicTBUE 000uX mpemnaparoB. 11 —cnabbiM neficTBue 060ux; 16 — CUIBHBIM JIeliCTBHE
MIEPBOIO U CJIa0bIM JeiicTBIE BTOPOro; 5 —Hao00poT. Tabiuiia conpsiKeHHOCTH UMEET BUJI:

Mpemnapar 1(Ombit 1) Ipenapar 2 (OnsiT 2)
CuisHoe (+) Craboe (-)
CuisHoe (+) a (8) b (16)
Ca6oe (-) c (5) d(11)

@, d COOTBETCTBYIOT HEHM3MEHHBIM YCIIOBHSIM OIIbITAa, KOTrJa OMBIT 1 M 2 OJMHAKOBO
JICUCTBYIOT Ha OOBEKT WJIM HE JCHCTBYIOT. 3Ha4eHHs D, C COOTBETCTBYIOT Pa3HbIM YCIOBHSAM
OIIbITa, KOT/a AeiCTBYeT Tonbko oauH. Takum o6pasom, npu ycnoBun D =~ C onwIT He Biuser Ha
00beKT. OnpenenuTh 3HaueHue K0d(D(OUIIMEHTa CONPSHKEHHOCTH C TOYHOCTBIO JI0 JIBYX 3HAKOB
II0CJIE 3aIATOU

3AJJAHUE Ne 20 ( - BeIOCpUTE OJIMH BapUAHT OTBETA)

JIBa cTyneHTa pacCTaBWIM 3HAYMMOCTH IPEIMETOB Y4eOHOTO IUIaHa MO paHram. bomee
BaXHOMY TPEAMETY COOTBETCTBYET MEHbIINI paHr. CTyaeHThl MPOBEIH paHKUpPOBaHHE Oe3
WCIIOJIb30BaHUS PABHBIX PAHTOB.

1 2 3 4 5 6 7 8 9 10
[Mpenmerl,ri 2 1 3 4 6 8 5 10 7 9
IIpenmer2,si 1 3 4 2 7 10 8 5 6 9

Ouenutb k03 dunreHT koppensiun CnupMeHa ¢ TOYHOCTBIO 10 IBYX 3HAKOB, UCIIOJIb3Ys
HenapaMeTPUUECKYIO CTaTHUCTHUKY.

5. OueHounble MATEPHAJIBLI MPOMEKYTOUHON ATTECTAIMH 110 AHCUHILIHHE

5.1. 3ayeT npoBoOAUTCS ¢ NPUMEHEHHEM CJIEAYIOIIUX METOA0B (CpeacTB):

3adeT TPOBOAWTCS B KOMIIBIOTEPHOM Kiacce B YCTHOH ¢Qopme. Bo Bpems 3adera
MPOBEPSIETCS] YPOBEHb 3HAHUUN MO JAUCHUUIIIMHE «AHAIMTHIECKAS MOICP/KKA TPOIECCOB MPUHSTHS
pemieHui», a TaKKe YypOBEHb YMEHUM pemarb YydeOHble 3aJaud aHajdu3a JaHHbIX C
MCII0JIb30BaHUEM MTPOTPAMMHBIX TpUIokeHU. K 3a4eTy o KHBI pelnTh 3aJaHus 110 BCEM TEMaM
yueOHOW NUCHUIUIMHBI. Pe3ynbrarsl pelieHus 3a41a4 MOT'YT ObITh MCIIOJIb30BAaHbI IPU pPEIICHUN
MPaKTUYECKOM 3a/1a4M B COOTBETCTBHM C MMEEMBIM IepeuHeM 3ajad. [Ipumep 3a1ad npuBeieH B
nporpaMMe. HpI/I OTBCTEC Ha BOHpOCBI MaFI/ICTpaHT IIOKA3bIBACT YMGHI/IG pGHIaTI) HpaKTI/I‘-ICCKI/Ie
3a/laud ¢ TIOMOIIBIO CPEICTB OM3HEC-aHATUTHUKH, KOTOPBhIE M3y4YarOTCs B APYTUX AMCIUILIHHAX
00pa3oBaTeIbHON MPOrPaMMBbI, H3y4aeMbIX MapalIebHO.

5.2. OueHouHble MaTepHAJIbI IPOMEKYTOYHOM aTTeCTAIUM

Tabnwura 5
KommnoHneHT Ki1roueBoii/mpoMesKyTOUHbIH HHIAUKATOP Kpurepuii oneHuBanus
KOMIICTCHIIMHN
1. TlomHoTa ®  Ka4eCTBO
Pemaer 3amauun ananuza s¢dexruBaoctr UT- BBIMOTHCHHSA 3aJaHHH,
KEHCOB.
MHPPACTPYKTYPHI TPEANPHUITHS, OCHOBHBIX 2. Kavecraenmoe  pemerie
VK -1.2 6H§Hec-r£p0ueCCOB, ONPEACISIET CTPATETHIO sagad,  CBASAHHBIX  ©
JIEWCTBUI HAa OCHOBE KPUTHUYECKOIO aHaln3a TPYIOBHIMH (yHKIHAMHL.
MPOOIIEMHBIX  CUCTYallMid, HCIOIb30BAHUS 3. Cpenanbl  TIpaBHIILHBIE
CUCTEMHOI'0 ITOJIX0J1a OTBE€THI Ha IIOCTaBJICHHBIC
BOITPOCHI
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KommnoHneHT Kutio4ueBoii/mpoMeskyTOUHbI HHIAHKATOP Kpurepmuii oneHuBaHuA
KOMIeTEeHINHU
1. Tommora ™  KauecTBO
Pemraer 3amaun aHAIMTUYECKON NOIICPHKKHU BBITOIHCHN 3aJ1aHuH,
OPUHATHS PpELIEHUH C  HCIOIL30BAHUEM KCHCOB.
2. TlomHOoTa W  Ka4ecTBO
COBPEMEHHBIX METOAOB U IIPOrpaMMHOIO OTBETOR Ha HK3AMCHE.
OITK -3.1 MHCTpyMeHTapus — cOopa, o0pabotku u 3.  VYmenue HCIIOJIB30BaTh
' aHaJIM3a, WHTEIUICKTYaIbHOTO 000pYIOBaHUS nuppoBble  TEXHOIOTHU
U CHUCTEM NCKYCCTBEHHOI'O MHTEJIJICKTa 1IpH  PEHICHHH 33134
HKOHOMHUYECKOTO,
CHCTEMHOTO aHaJm3a,
TIOATOTABINBATh
YIIpaBJICHICCKHE PEIICHU
VTHOTA U Ka4€CTBO PCHICHUC
3. HCHOHB3y€T OCHOBHBIC ITPHUHIMIIbLI yLIC6HBIX 3a/1a4,
CTPATCTUICCKOIO IJIaHUPOBAHUA u BBIITOJIHEHUSA 3aﬂaHHﬁ,
IMPOTHO3UPOBAHUA B HpO(bGCCHOHaHBHOﬁ Kef/'ICQB’ CUCTEMHOI'O
OIIK 3.2 JIeATEIIbHOCTHU c HCIOIB30BaHUEM | aHaIM3a KOMIIOHEHTOR
' COBpPCMCHHBIX MCTOAOB H IMPOrpaMMHOIO I/IH(bpaCTPYKTypBI HC.
MHCTpyMEHTapus  cOopa, 00pabOTKM M [1HOTa OTBETa Ha BOIPOCHI Ha
aHajlin3a JaHHBIX, HHTCJUICKTYAJIbHOTO | sK3aMEHE
O60py,Z[OBaHI/I$I H CHUCTEM HCKYCCTBCHHOI'O
WHTEJUICKTA JUIsl IPUHATHS PEIICHUI
1. TlomHora ®  Ka4eCTBO
4, OpraHu3oBbIBaET Hay4YHO- peliierue yueOHBIX 3azat,
UCCIIEIOBATENBCKYIO  JIEATEIHBOCT  JUIS BBITIOJHCHUA  3a/laHHH,
. KeHCOB,  HCIOJb30BAHUS
MOWICKa W BBIOPAOOTKM HOBBIX PEIICHUN B T -TeXHOTOr M —
obmactu UKT pEIICHUH 3a7ad  IOKCKa
WHHOBAIMA €  y4eTOM
MPaBOBOTO  O0ECICYCHUS
OIIK-5.1 HHTEJUIEKTyalIbHON
COOCTBEHHOCTH u
WH)OPMAIIMOHHOTO TIpaBa.
2. KauecTtBeHHOE
HCTIOJTHEHHUE
(YHKIIMOHATBHBIX
00s13aHHOCTEH,
BBITIOJTHCHUEC TPYAOBBIX
GyHKIMH.

s oneHkM c(hOpPMHPOBAHHOCTU KOMIIETEHLMH, 3HAaHUM M yMEHHi, COOTBETCTBYIOILUX
JTAHHBIM KOMIIETEHIUSM, HCIOJIb3YIOTCS KOHTPOJIBHBIE BOIIPOCHI, a TAK)KE 3aJa4i, IPY PEIICHUN
KOTOPBIX ~ HEOOXOAMMO  TPOAEMOHCTPUPOBATh  HABBIKM  BIAJCHHUS  COBPEMEHHBIMU
MH(OPMAITMOHHBIMHU CHCTEMaMHU.

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

Tunosbie BONPOCHI, BBIHOCUMbIE HA 3a4eT

1. /[late ompenmeneHWe CHUCTEMbl MOMACPKKHA NPHUHATHS PEIICHWH, Ha3BaTh WX COCTaB. XapaKTepHU30BaTh
XPaHUIHIIA JAHHBIX.

2. OmnpeznenuTb MOHATHE «AHAIN3 IAHHBIX». [lepedncIuTh OCHOBHBIE METOJIBI M CPEACTBA aHAIN3A JAHHBIX.

3. atb ompenelieHHe TOHATHS «MaIIMHHOE oOy4eHue». KiaccnpuiupoBaTh METOIbl MAIIMHHOTO OOy4EHHMSI.
CoopmynupoBaTh  0000IIAIONIYI0  CIIOCOOHOCTBIO.  XapakTepu3oBaTh IpoOJeMy mepeoOydeHus |
HEZ000yIeHHSI.

4. OmnpenennuTb OTINYHS 00yUEHUS ¢ yuuTeseM 1 00ydeHus 6e3 yuntens. [IpuBectu npuMepsl METO0B 00y4eHH s
¢ yunTeneM 1 o0ydeHus: 6e3 yauTeds.

5. XapakrepuzoBars npoOiieMy O0mbIINX AaHHBIX. Caenats 0030p cpencTB paboThl ¢ OOJIBITMMU TaHHBIX.
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6. Cnenarb 0030p OCHOBHBIX TOJIOKEHUH MaTeMaTHYE€CKOH CTAaTUCTUKH. [IpOMILIIOCTPHPOBATh PEIeHUE 3a/1a4
OITMCATEeNILHOM CTAaTHCTHKH, ONIEPALMI arpernpoBaHus JaHHbIX.

7. Cnenarb 0030p Tpadu4ecKux cpeincTBa aHanuza. [IponmIuIIOCTpHpOBaTh HCIIOJIB30BAHHE AWArpaMM IpU
BBITIOJTHEHHH 3a/1a4 Pa3BelovHOro aHanu3a. [IponuiocTpupoBaTh OpraHU3alHIo NCTIONB30BAHNUS TUarpaMMbl
paccesiHHsl, THCTOIPaMMBI, JIMarpaMMBI <JTUCThSI-BETBUY, BEPOSITHOCTHBIX AMarpaMM IPH HPOBEPKE THUIIOTE3 O
3aKoHe pacnpeeneHus. [IpuBecTr mpuMeps! pemeHust 3a1a4 HOIrOHKH 3aKOHOB PaCIpEICICHHS.

8. Cpemnatp 0030p METOAOB peAYKIINHU JaHHBIX. BRIONHUTE CpaBHUTEIBHBIHN aHAIN3 METOa (PAaKTOPHOTO aHAIH3a
¥ METO/Ia NIABHBIX KOMITOHEHT.

9. KiaccupunupoBaTs MeTOABI TOBTOPHOW BBIOOpKH. [laTh ompemenenme OyctuHra. PaccMorpers mpumepsl
MPHMEHEHHS [IEPECTAHOBOYHBIX TECTOB.

10. XapakTtepm3oBaTth MeTOmsl OOpHObI ¢ aHOMaNAME. OOBSICHUTH OPraHM3AIMI0 WCIIONB30BAHMS SIIUIHON
JMarpaMMBbI TIPH BBISIBIICHHN aHOMAJTUH.

11. XapakTepun3oBarh 33/1a4 KJIaCTEPHOTO aHAJIH3a.

12. Cpenate 0030p METOIOB HepapXM4ecKoil Kiactepu3auuu. [IpowsuTiocTpupoBaTh —pelleHHe —3ajad
HepapxuuecKoil KIacTepu3alum.

13. BBINOMHHUTH CPaBHUTENBHBIN aHAIN3 METPHUK KIACTEPHOTO aHaJIM3a.

14. XapakTepu3oBaTh METO/BI ONPEACIICHUS ONU30CTH MEXKAY KJIacTepaMH TP PELIeHUHN 3aad HepapXu4ecKoi
KITaCTEpHU3aLIHH.

15. XapakTepuszoBats MeTo[ K-cpenHux. OOBSICHUTH OpraHU3aNNI0 OTPEAEIICHNS JIcia KIIacTepOB.

16. XapakrepuzoBath MeTo Kiactepmsanui DBSCAN.

17. Cpenats 0030p METOJOB OLIEHKH KaueCTBA KIIACTCPH3AIHH.

18. XapakTepu3zoBath cozepkanue 3a1a4 knaccudukanuy. Knaccupummposars 3a1a4n Kiaccu(UKAIIN.

19. [lath o01ryro xapakTepucTuKy MeToa k-ommxkaiimmx coceneit. [IporumocTpupoBaTh MPUMEHEHHE METOIA TS
pelIeHH s 331a4K KIacCUpUKALIUH.

20. TlpuBecTH mokasarenu, WCIOJb3yeMbIe MPHU MOCTPOCHHU aCCOIMATUBHBIX MpaBi. OOBSCHUTH CONEpIKaHUE
JIITOpPUTMA MOCTPOSHHUS aCCOLMATHBHBIX MPABHJI & priori.

21. OObsCHUTH conep)KaHWEe METONa JiepeBbeB pelleHnil. KiaccuuuupoBaTh MeTO/bl MOCTPOSHHUS JIEPEBHEB
pemienuit. [IporsuTIOCTPUPOBATh PEIICHUs 3a/1au KITacCH()UKAIIMH ¢ TOMOIIBIO JIePeBbeB perneHuin. OOCyauTh
JOCTOMHCTBA M HEJIOCTATKH METOJIOB JICPEBLEB PEILICHUH.

22. XapakTepH30BaTh aITOPUTMBI IIOCTPOCHUS IePEBLEB peleHui. [lepednciuTs mapaMeTpsl 1epeBbEB, CIIOCOOb
0OpBOEI ¢ TIepeoOydeHHIEM.

23. Cpenatp 0030p METOOB U TMOKa3aTelel OICHKH KadecTBa Kiaccupukanun. XapakrepusoBate ROC-kpuBasd,
TaOJINITy COMPSKEHHOCTH.

24. TlpuBecTn TpHUMEphHl PEIICHUS 3a7add KJIAcCH(HUKAMK ¢ IoMoInbpio auarpammel workflow. BeimonnHuTh
CpPaBHUTEJILHBIN aHAJIM3 Ka4eCTBa KJIACCU(HUKAIIMH C IIOMOILBIO PA3INYHBIX METO/IOB.

25. Jlatb onpeneneHue HeWpoHHBIX ceTell. Knaccuduunposars Apxutekrypa. [Ipumeps! pemenust

26. OmnpenenuTh pPErpecCHOHHYI0 Mozelb. JlaTh XapakTepHCTHUKY JIOTMCTUYECKOH PErpecCCUOHHOW MOJEIH.
OOBSICHUTH UCIIOIb30BAHKE JJOTUCTHYECKON MOJIEIIH JUIs KilacCH(UKAIUH.

27. PaccMOTpeTh apXUTEKTypy HEHpPOHHBIX ceTeil. BBINONHNUTD CpaBHUTENIBHBIA aHAM3 MepLenTpoHa U
paauaIbHBIX Oa3MCHBIX CeTeil.

28. XapakTepH3zoBaTh M IPOWJUTIOCTPHPOBATH OPraHU3ALMIO MCIIONB30BaHUS KapThl KoXoHHEHa i pemeHus
3a/1a4 K1acCU(UKaIIH.

29. Cpenatp 0030p IpOrpaMMHBIX CpeCTB s13bika Python. XapakrepuzoBars Anaconda navigator.

30. Cpenatp 0030p aHammrudeckoi Mmiatrgopmbl Deductor Academic. XapakTepu3oBaTh aHaJHTHYCCKYIO
miaropmy Loginom.

31. Xapakrepu3zoBarh CpelICTBA UHTEIUIEKTyalbHOTO anam3a SQL Server.

32. CdhopmynrpoBaTh 0OLIYIO XapaKTEPUCTHKY si3bika R.

33. Caenarb 0030p 00BEKTOB s13bIKa R, OpraHu3anuio ux rnpeaBapuTeabHON 00paboTKH.

34. TIpowuTIOCTPUPOBATh OPraHU3AIUIO PAOOTHI C TAaHHBIMU si3bIka R.

35. TIpommmocTpupoBaTh OpraHU3alMIO PEICHHs 331a4 Pa3BeloYHOro aHanmsa B R.

36. IIpommmocTpupoBaTh pelieHre 3ajiad MPOBEPKU CTATUCTUYECKHUX runores B R.

37. XapakTepH3oBaTh METOJ IIaBHBIX KOMITOHEHT. [IponsumrocTpupoBarh opranusaiuio ux pemenus B R (Python).

38. XapakTepH3oBaTh METObI MHOTOMEPHOTO MIKAJIMPOBAHUSL.

39. Cnenare 0030p Mojeineil BpeMEHHbBIX psioB. [IpominIocTpUpoBaTh OpraHU3AIMIO HCHOJIB30OBAHUS UL
pelIeHys 3a1a4d MPOrHO3UPOBAHMSI.

Onenka pe3ynbTaToB NPOM3BOAWUTCA Ha OCHOBe [loNOKEHMA O TeKylleM KOHTpPOJe
yCIIEBaEMOCTH  OOyyaromMxcs M IPOMEXKYTOYHOH  arrecTaluu  OOErarommxcs 1o
0o0pa3oBareibHbIM IPOrpaMMaM CpEIHEro NpOoQEeCCHOHAIBHOIO M BBICHIETO 00pa3oBaHUS B
denepaabHOM TOCYJAapCTBEHHOM OIOPKETHOM  OOpa30BaTebHOM  YUPEXKJIEHHHM BBICIIETO
oOpazoBanus «Poccuiickas akaJleMUU HapOJIHOI0 XO3AMCTBAa M TOCYJapCTBEHHOM CiyxObl mpu
ITpesunente Poccuiickoit @enepanun», yreepxaeHHoro IIpukasom Pexropa PAHXul'C npu
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[Tpesunente PO ot 30.01.2018 1. Ne 02-66 (.10 pasnema 3 (mepBbiid ab3arm) u m.11), a Takke
Pemenuss VYuenoro cosera CeBepo-3anagHoro wuHctutyra ynpasieHuss PAHXul'C npu
[Ipesunente PO ot 19.06.2018, mpotokon Ne 11.
IIxaja oneHNBaHUA

OneHka pe3ynbTaToB MPOM3BOAUTCA Ha ocHoBe [lonokeHHs O TeKylleM KOHTpOJe
yCIIEBaEMOCTH  OOy4alomMxcs M [POMEXKYTOYHOH  arTecTaluu  OOCTalomMXcs IO
o0pa3oBareibHBIM MpoOrpaMMaM CpelHero NpoecCHOHATBHOTO U BBICIIEr0 OOpa3oBaHUS B
(denepaabHOM TOCYJAapCTBEHHOM OIOPKETHOM OOpa30BaTeIbHOM  YUPEXKICHHH BBICIIETO
oOpazoBanust «Poccuiickasi akaJleMUu HApOJHOIO XO3SHCTBA U TOCYAAPCTBEHHOW CIIYKOBI MpHU
[Tpesunente Poccuiickoit @enepanun», yreepxkaeHHoro Ilpukasom Pextopa PAHXul'C npu
[Tpesunente PO or 30.01.2018 1. Ne 02-66 (11.10 pasnena 3 (mepBblid ab3arm) u m.11), a Taxke
Pemenuss VYuenoro cosera CeBepo-3anagHoro wuHctutyra ynpasienus PAHXul'C npu
[Ipesunente PO ot 19.06.2018, mpotokon Ne 11.
3auer

Ha «3auTeHo0» OIleHUBAIOTCS OTBET, B KOTOPOM CHUCTEMHO, JIOTUYHO U MOCIIEI0BATEIbHO
M3JI0KEH MaTepuaj Ha BCE ITOCTaBJIEHHbIE BOpOochl. Kpome Toro, CTyeHT A0JKEH MOKa3arh
CIIOCOOHOCTD JIeNIaTh CAaMOCTOSITENTbHBIE BHIBOJIbI, KOMMEHTHPOBATh U3JiaraeMblil Marepuai. [lpu
3TOM JOIYCKAaOTCSl HEKOTOPBIE 3aTPYIHEHUS C OTBETAMH, HAIIPUMED, 3aTPYAHEHUSI C IPUMEpPaMHU
U3 MPAKTHKH, 3aTPYIHEHUS C OTBETAMU Ha JIOTIOJHUTEIbHBIE BOPOCHI.

«He 3auTeH0» CTaBUTCH B Cily4ae, KOra CTY/IEHT HE 3HAeT 3HAYUTEIbHON YacTH y4eOHOTO
Marepuaa, JIOMyCKaeT CYIIECTBEHHbIE OIIMOKM; 3HAHUA HOCST OECCHCTEMHBIN XapakTep; Ha
OOJIBIIMHCTBO JIONOJHUTEIBHBIX BOIPOCOB JaHbl OLIMOOYHBIE OTBETHI; OTBET JAETCA HE IO
BOTIPOCY.

6.Metoauyeckue MaTepHaJIbI 1151 OCBOCHUS TUCHHUILINHBI

PaGoueit mporpammoill IUCHUIUIMHBI TPETyCMOTPEHBI CIEAYIOIIUE BUIbI ayTUTOPHBIX
3aHATHUN: JIEKIMH, NpaKTU4YecKue 3aHaTusd. Ha nmexkuusx paccMmarpuBaroTcsi Haubosee CIOKHBIN
Marepuasl TUCHUIUIMHBL. J{7s pa3BUTUS y MarucTPaHTOB KPEATHMBHOTO MBIIUICHUS U JIOTUKH B
KaX/J0M TeMe Y4yeOHOM JUCUUIUIMHBI  IPEIyCMOTPEHbl TEOPETUYECKUE  IOJIOKEHUS,
WHCTPYMEHTAIIbHBIE CPECTBA, a TAK)KE MPUMEPHI UX UCIIOIB30BAHUS TP PELICHUH 3a]1a4 aHAIH3a
U TIPOEKTUPOBAHUS apXUTEKTYphl Ipeanpustus. Kpome Toro, 4acTh TEOPETUYECKOTO MaTepuana
IPEOCTaBIIAETCS Ha CaMOCTOSATENIBHOE M3Y4YE€HHE IO PEKOMEHJOBAaHHBIM HCTOUHUKAM JJIs
(dbopMupoBaHus HaBbIKa CaMOOOYUYEHHUSI.

[IpakTyeckue 3aHATUS peTHA3HAYEHbI IS CAMOCTOSATEIbHOM paboThl MAaruCTPaHTOB IO
PELICHNI0O KOHKPETHBIX 3ajad. Kakoe NMpakTUYecKoe 3aHSATHUE CONPOBOXKIACTCS 3aJaHMSIMH,
BbIJIaBA€MbIMHM MaruCTPaHTaM JUIsl pELICHHs BO BHEAYTUTOPHOE BpeMs.

Jlns paOoThl ¢ me4YaTHBIMM U 3JIEKTPOHHBIMU pecypcamu C3UY mmeercst BO3MOXKHOCTb
JIOCTyNa K O3JIEKTPOHHBIM pecypcam. OpraHuzaiys pabOTbl MaruCTpaHTOB C 3JIEKTPOHHOM
OuOMMoTEKON yKa3aHa Ha caiiTe MHCTUTYTA (CcTpaHulle caifta — «Hayunas OnubmmoTexay).

IIpy m3yyeHMM IUCLUMIUIMHBI HCHONB3YIOTCS (hailibl, HaxoIsdIIMecs B pecypcax CeTH
Axanemun.

MeTtoanueckne yKkazaHnus 11 00y4arOMXCH M0 OCBOCHUIO TUCHHUIINHBI

Paboueii mporpaMMoil TUCHMITIMHBI MPETYCMOTPEHBI CIEAYIOIINE BHUIBI AYJUTOPHBIX
3aHATUMN: JIEKLNUH, TPAKTUUECKHUE 3aHATHS, KOHTPOJIbHBIE paboThl. Ha nekmnusax paccmarpuBaercs
HauOoJee CIOXKHBIM Marepuan JIUCHHUIUIMHBL. JIEKIUS COMpOBOXKAAETCS Mpe3eHTAIUsIMU,
KOMITbIOTEPHBIMU TEKCTAMH JIEKIIUH, YTO MO3BOJISIET MATUCTPAHTY CAMOCTOSATEIBHO paboTaTh HAJl
MOBTOPEHHUEM U 3aKpeIICHHEM JIEKIIMOHHOTO MaTepHuaia. J{jsi 3Toro MarucTpanTy JOKHO OBITh
MIPEIOCTABIIEHO MPABO CAMOCTOATEIBHO PadOTaTh B KOMIIBIOTEPHBIX Kilaccax B ceTu MHTepHeT.

[IpakTudeckue 3aHATHS TpeIHa3HAYEeHbI I CAMOCTOSATEIbHOW PabOThl MaruCTPaHTOB IO
pEIIEHNI0 KOHKPETHBIX 3a7ad NMPOEKTUPOBAHUS U HCIOJB30BAHUS HWHPOPMALMOHHBIX CUCTEM.
Kaxnoe mnpakThueckoe 3aHATHE CONPOBOXKAAETCA AOMAIIHUMU 33JaHUSMH, BbIIaBacMbIMU
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MarucTpaHTaMm JUls PEIICHUs BO BHEAYIUTOPHOE BpeMs. /[l Oka3aHMs NOMOILY B PELICHUH 3a]1a4
MMEIOTCS TEKCTBI IPAKTUYECKUX 3aJaHUN € YCIOBHUSMM 3a/1a4 U BapMAHTAMHU UX PELICHUS.

C penpl0 aKkTHBM3AallUM CAMOCTOSITENIBHOW pPabOThl MAarucTpaHTOB Ha IOpTaje
nuctaHimonHoro oOyuenuss C3UY  https://sziu-de.ranepa.ru  pa3paboTaH ydeOHBIH Kypc
«AHanuTu4eckas NOAJEp)KKAa IPOLECCOB IPHUHATUSA PELIEHUH M MallMHHOEe OOy4deHue»,
BKJTIOUAIOMIMKA HAOOp (ailjioB ¢ TEKCTaMM JICKIUH, MPaKTHKyMma, MPUMEpaMu 3aaad, a TaKKe
Ha0OpPOM TECTOB sl OpraHU3alUU JIEKTPOHHOTO TECTUPOBAHUS.

Jns  akTuBHM3auuu pabOThl MarucTpaHTOB BO BpeMsl KOHTAKTHOW paboThl ¢
IpernojaBaresieM OTIENIbHbIE 3aHATHS IPOBOAATCA B HMHTEPAaKTUBHOW ¢opme. B ocHOBHOM,
MHTEpaKTUBHAsA (opMa 3aHATHI 00ECIEYMBACTCS MPH MPOBEACHUH 3aHATUI B KOMIIBIOTEPHOM
kinacce. VHTepakTuBHass ¢opma oOeclieunBaeTCsl HaluduMeM pa3paboTaHHbIX (aiaom ¢
3alaHusIMH, HaQJIWYUMEM KOHTPOJIBHBIX BOIPOCOB, BO3MOMKHOCTBIO JOCTyNla K CHUCTEME
JUCTaHIIMOHHOTO O0yY€HUs, a TAKXKE K TECTEPY.

Jnst paboThl ¢ MEYaTHBIMH M 3JIEKTPOHHBIMH pecypcamMu C3MY umeeTcs BO3MOKHOCTB
JIOCTYTIA K EKTPOHHBIM pecypcam. Opranuzaiys padoThl CTYEHTOB C JIEKTPOHHOM OMOINOTEKOM
yKa3aHa Ha caiiTe MHCTUTYTA (CTpaHuIile caiiTa — «Haydnas Gubmmuorekay).

KonTposbHbIe BONIPOCHI 1JIs1 IOATOTOBKH K 3aHATHIM

Tabmuma 4.3
HammernoBaHme TeMBbI
Ne KoHTponsHBIE BOIIPOCH AJIST CAMOTIPOBEPKH
JVCTIUATUTAHBI
/I
Tema 1. 1. Uro Takoe aHaJIUTHYECKas KylbsTypa?
2. Kak o1ieHuTh Ka4eCTBO UCXOIHBIX JAHHBIX?
1 | AHanmuTHYeCKas
3. Kaxk ucnonp30BaTe HCTOPHUIO JaHHBIX B aHATUTUKE?.
KyJabTypa 4, Posp nokaszaTeneil Ipu aHANM3e JAHHBIX.
1. 3adyeM Hy)KHa peayKIHs JaHHBIX?
Tema 2. OcHoBHBEIE | 2 Korya nienecoobpasto pemars 3aadn (GakTOpHOTO aHamu3a?
METOJIb paGoTHI c 3. JlaiiTe ocHOBHOE coziepkaHHe METO/Ia TJIaBHBIX KOMIIOHEHT.

2 4. CKoJBKO KOMIOHEHT ((hakTopoB) cieayeT BEIOpaTh?
AAHHBIMH. Penyxuus 5. Ha ocHOBe KakuX KpHUTEpHEB OIPENEISIETCS YUCIO TIIaBHBIX
HAaHHBIX KOMITOHEHT?

6. 3adyeM HCIIONIB3YETCs IIOBOPOT CHCTEMBI KOOPIUHAT?

1. Ji1st yero ucnosb3yeTcs KiacTepHbli aHaInu3?

2. [MpuBeauTe KIacCHPUKANNIO METOOB KIACTEPHOTO aHAH3a?

3. Kakme  MeTpWKHm  WCHIONB3YIOTCA B HEpapXUUECKOU
Kiaccuukanum?

4. Kak  ompenenuTs  IpeapacloNOXEHHOCTh  JaHHBIX K
KJlacTepusanun’?

5. IIpuBeaute mpuMepsl 3ajgad, Koraa IeIecooOpa3HO pelaTh
3ajaqy KJIaCTEPHOTO aHaJIN3a.

6. Kak onpenenuts 1iexecoobpa3Hoe YnCiIo KIacTepoB?

7. Uro moHmMaercs mox kiactepom? HazoBuTe xXapakTepUCTHKA

Tema 3. knactepa. UTo Takoe «IIeHTpOUI» Kiactepa?.

3 KJIaCCI/I(l)I/IKaI_II/IOHHLII\/'I 8. Jlaiite Knaccn(lmKauH}o METOJIOB  KJIACTEpPHOI0 aHajaM3a.
aHamu3 0e3 00ydYCeHHUS. [IpuBeauTe mMpUMeEpH X TPUMEHEHUS B IPAKTHYCCKOM KU3HHU.
KItacTepHEIi aHamm3 9. 3ageM uCHONB3YIOTCS Mepbl Omu3octn? HaszoBure MeTomp

OTIpeIeNIeHHs OIM30CTH MEXKTY KIIaCTepPaMU.

10. Korna mpumensieTcst MeToa OJIMKHETO coce/ia, TallbHETo cocena’?
CpaBHUTE HX.

11.  JlaiiTe XapaKTepUCTUKY METPHUK KIACTEPHOTO aHAJIH3A.

12.  TlosicHute conepKaHHE «IEHIOIPAaMMbI» U OPraHM3alMI0 ee
MIPUMEHEHUSI.

13.  Yro moHMMaeTcs moj mpodmiIeM Kiactepa.

14.  Hcmonp3oBaHWE CTAaTUCTUUECKUX MAaKETOB JJISI PEIICHUS 3a/1ad
KJIaCTEpHOTO aHaJIM3a.

15.  JlaliTe XapaKkTEepUCTUKY METOAA K-CPEIHUX

Tema 4. 3amaum | 1. [Jaiite onpenenenne 3amaun kiaccupuxanuu. Kakue MeTonsl
4 KaccHbUKaIHH penreHus 3ana4n knaccudukay Ber 3HaeTe?
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OcobeHHOCTH penleHus 3a1a4 Kiaccu(puKanuy ¢ 00ydeHHeM.
JlepeBbs kinaccu(uKaluy U UX CBOHCTBA.

IIpuBeauTe npuMepsl aNrOPUTMBI IOCTPOEHUS 1€PEBLEB.

Kak onpenenseTcs mpaBUiIo OCTaHOBKY NMOCTPOEHUs AepeBa?
Anroputm CART? TlpuBenute IpuMep €ro UCHONb30BaHUS.
Jaifre o011yr0 XapakTepUCTUKY JTHHEHHBIX MOJeNel.

Yto Takoe 0000IIeHHAS JTUHEIHAS MOJETb?

[MpuBenuTe mpuMepsl 0000MEHHBIX JIMHEHHBIX Mozened. UTo
TaKOE€ JIOTUT-TIPOOHUT-PETPECCUI?

WN RoTR~WN

Tema 5. JlunelHsble

5 4, [IpuBenuTe mpuMepHI 33124 AUCTIEPCUOHHOTO aHAIN3a.
MOZCITH 5. Kakme momymenns HCTONB3YIOTCSI TPU pEIIeHUH 3a7ad
JTUCTICPCHOHHOTO aHam3a’?
6. Kakme kputepum WCIONB3YIOTCS TPU PEImICHHH 3aaad

JUCTIICPCUOHHOI'O aHanu3a?

7. YueOHas JquTepaTrypa U pecypchbl HH(POPMANUOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
"UHTepHer", BKIIOYAS NIepeYeHb Y4eOHO-MeTOAUYeCKOro odecredeHus st
CaMOCTOSITEIbHOMH PadoThl 00y4AIOIIMXCS 1O JUCIHUIIIMHE

7.1. OcHoBHas JUTEpaTypa

1. AxcenoBa O.A., Boiitenko C.C., I'anacuna JI.B., 3a6oeB M.B., Xanuu B.I'. Teopus npuasaTHS
pemieHuit/ y4eOHMK W TpPaKkTHKyM Mjs OakajaBpHata M MAarucTpaTypbl [0 3KOHOM.
HAMpaBJICHUSIM ¥ CIIEHUATBHOCTSM : B 2 T., T.1 [Dnektponnsiid pecypc]. — M.: FOpaiir, 2017, -

250c.

2. AxcenoBa O.A., Boiitenko C.C., 'anacuna JI.B., 3a6oeB M.B., Xanuu B.I'. Teopus npuasATHS
pemieHuit/ y4eOHMK W TpPaKkTHKyM Mjs OakajaBpuata M MAarucTpaTypbl [0 3KOHOM.
HAIMpaBJICHUSIM U CHENUANIBHOCTSM : B 2 T., T2 [DnekTpoHHbIN pecypc]. — M.: FOpaiit, 2017, -
431c.

3. MeTtoap! ¥ MOZIEIIH MPOTHO3UPOBAHUS COIMATIBHO- YKOHOMUYECKUX mpoIieccos : [yued. mocobue]/ T. C. KiiebaHnosa
[u mp.] ; Penep. roc. OrOmKETHOE 0OPa30BATEIBHOE YUPEKICHHE BBICII. MPOd. 00pa3oBanusi, Poc. akas. Hap. X03-
Ba U roc. ciyx0b1 ipu [Ipesunente Poc. ®eneparum, Ces.-3am. ua-T ymp. - CI10. : Uza-8o C3UY PAHXuI'C, 2012.
-564 c.

4. MupkuH, bopuc ['puropeeBud. Beenenre B aHamm3 TaHHBIX [DICKTPOHHEIA pecypc] : YUeOHUK U TPAKTUKYM IS
OakamaBpuaTa W MarucTparypsl [0 WHXXEHEPHO-TEXH., €CTECTBEHHO- Hayd. W OKOH. HAaIpaBICHHWSM U
cnenuanbHOCTM| / B. I. Mupkun ; Ham. uccmen. yH-T Bhicmn. mKk. 3KOHOMUKH. - DIIEKTpOH. AaH. - M. : KOpaiit,
2017. - 174 c. https://www.biblio-online.ru/viewer/46A41F93-BC46-401C-A30E-27COFB60BI9DE

5. Hacnenos, Auapeit Imurpuesnd. IBM SPSS Statistics 20 1 AMOS : npodeccroHaNBHBINA CTaTUCT. aHAIN3 JAHHBIX
/ Aunpeit Hacnenos. - CI16.[u ap.] : ITurep, 2013. - 413 c.

6. [Iaxmun, Hukonaii bopucoBuy. brusHec-aHanuTHKa: OT JaHHBIX K 3HAHUAM : [XpaHuiuina aaHHeix 1 OLAP, ouncrka
1 1peo0paboTKa JaHHBIX, OCHOBHBIE airopuTMbl Data Mining, cpaBHeHHe 1 aHCaMOJIM MOJIelield, pellieHre Ou3HeC
3a1a4 Ha aHanuTuueckoil iardopme Deductor] : yued. mocodue / H. IMakmun, B. Operikos. - 2-¢ u3M., UCIp. -
CII6.[m mp.] : TTurep, 2013. - 701 c.

7. ®opman [Ix. MHOTO HaHHBIX: AHamu3 OOJBIIHUX JaHHBIX pH momomn Excel. — M.: Anppuna [Tabmumep, 2016.

Bce ncTouHMKM OCHOBHOM JIMTEPATYpPhl B3aUMO3aMEHSIEMBI.
7.2. lonoiHUTeIbLHAS JTUTEPATypa

8. bapcersn A.A, KynpusinoB M.C., Crenanenxo B.B., Xonox V.1, AnanuTi4eckast moaepKKa NporeccoB NPHHSATHS
periennii u npoueccos. 3-¢ u3a. - CII6. : BXB-IletepOypr, 2010. - 512 c.

9. bBapcersn A.A, KynpusinoB M.C., Crenanenko B.B., Xomox W.W. TexHonorns ananuza pansbix: Data Mining,
Visual Mining, Text Mining, OLAP. — CI16.: BXB-Iletepoypr. - 2004.

10. Bopoewukos, Biagumup IasmoBud. IIporHosupoBanue B cucteMe Statistica B cpexe Windows : OCHOBBI TEOPHH H
WHTEHCUBHAS TIPAaKTHKA Ha KOMIBIOTEpPE : y4uel. mocodue s By30B, pek. M-BoM oOpa3oBanusi Poc. @enepannu /
B. II. Boposuxos, I. 1. Mrgenko. - M. : ®unancs! u cratuctuka, 2000. - 378 c.

11. Buncron, VYoun JI. Excel 2007 : AHanuThueckas MOJIEpKKa TMPOIIECCOB MPHUHATHS pEIIeHUH W OusHec-
monenupoBanne = Excel 2007: Data Analysisi and Business Modeling : [niep. ¢ anrn.] / Yaita JI. Buncron. - M. :
Pyc. Penaknus ; CII6. : BXB-IletepOypr, 2008. - 594 c.
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Jlapcon b. Paspaborka busnec-ananuruku B Microsoft SQL Server 2005. — M.: ITutep, 2008.

Marsees M.I',, CBupunos A.C., AneitnukoBa H.A. Mozaenu u MeTozb! HCKyCCTBEHHOro uHTeIeKTa. [Ipumenenue
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OromKeT. 00pa3oBar. yupekIeHne BrICII. 0Opa3oBanus "Poc. akan. Hap. x03-Ba 1 roc. ciryxO0s!I ipu [Ipesunente Poc.
®eneparun”, Ces.-3an. uH-T ymp. - CI16. : C3UY - ¢un. PAHXul'C, 2016. - 107 c.

Tuxomupos, Huxonaii [lerpoBrd. MeToabl SKOHOMETPUKH M1 MHOTOMEPHOTO CTaTHCTUYECKOTO aHaIN3a : y4eOHHUK,
pek. M-Bom oOpazoBanust u Hayku Poc. @eneparuu / H. I1. Tuxomupos, T. M. Tuxomuposa, O. C. Yumaes. - M. :
OkoHoMuKa, 2011. - 637 c.

Xanadsu A.A. STATISTICA 6. Cratuctuueckuii ananu3 aaHHbeIx. — M.: OO0 «bunom-IIpeccy, 2007.

Annepcon K. Anamutnueckas xyapTypa. OT cOopa JaHHBIX 10 OusHec-pesynsraroB. — M.: Mann, lBaHoB n
Depodep, 2017.

7.3.HopmaTuBHBI€ IPABOBbIE TOKYMEHTbI
He ucnonb3yrorces

7.4.luTepHeT-pecypchl

DNeKTpOHHO-00pa3oBaTesibHbIE pecypchl Ha caite HayuyHou Oubmuorekun C3UY PAHXul C
(http://nwipa.ru)

1.

2.

IS

DJeKTpOHHBIE YaeOHUKHI AIIEKTPOHHO-ONOINOTETHOM CHCTEMBI (BBC) «AHOYKC»
http://www.nwapa.spb.ru/index.php?page id=76
DJeKTpOHHBIE YIeOHUKHU AIIEKTPOHHO-ONOINOTETHOM CHUCTEMBI (BBC) «JIaHBY
http://www.nwapa.spb.ru/index.php?page id=76
DNEeKTPOHHBIE YUeOHUKH JNIEKTPOHHO-OUOINOTEUHOM CHUCTEMBI (BBC) «IPRbooks»

http://www.nwapa.spb.ru/index.php?page id=76
ONeKTpOHHBIE YYEOHUKH NEKTPOHHO-0nOoTeyHoi cucreMsl (ObC) «Opaiim»

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

HaygHo-mipakTH4ecKie CTaThH 10 SKOHOMHKE U (prHaHcam DnekTpoHHO# Ombmuorekn U] «peGeHHIKOBY
http://www.nwapa.spb.ru/index.php?page id=76

CratpeH U3 )XypHAJIOB M CTaTUCTHYECKUX m3nanuii Mcr-Brro http:/www.nwapa.spb.ru/index.php?page id=76
Anroszeraaeie  pecypest EBSCO Publishing: moctyn kK MynbTHAMCUMIUIMHAPHBIM TTOJHOTEKCTOBBIM 0a3am
JIAHHBIX Pa3JIMYHBIX MHPOBBIX H3JATEJbCTB MO OHM3HECY, SKOHOMHKe, (puHaHCcaMm, OyXraiTepcKoMy YUery,
T'YMaHUTAPHBIM U €CTECTBEHHBIM 00JIaCTSIM 3HaHUM, pedepaTaM M MOJHBIM TeKCTaM ITyOIMKaIMi U3 HayqHbIX
Y Hay4YHO—TIONYJISIPHBIX KYPHAJIOB.

Emerald eJournals Premier - xpynHeiiiiiee MUpOBO€ M3ATENIBCTBO, CIEHANM3UPYIONIEECs Ha AIEKTPOHHBIX
JKypHajax 1 6a3ax JaHHbIX 110 3KOHOMUKE ¥ MEHEPKMEHTY.

B03M0XHO HMCIIONIB30BaHKUE, KPOME BBILIENIEPEUUCIEHHBIX PECYPCOB, U JIPYTUX 3IEKTPOHHBIX
pecypcoB cetu HTEpHET.

BOOo~NoOR~®DE

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://www.cfin.ru / Uatepuet-nipoekt «KopmopaTHBHbIH MEHEIKMEHT

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

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

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

14. http://www.idef.com / Metomonoruu IDEF

15. http://www.interface.ru/home.asp?artld=4449 / Dnexktponnas Bepcust KHuru J[Punm A.
Mapka, Knement Makl'oyaH MeToaoJiorust CTpyKTYpHOTO aHalii3a U MPOEKTUPOBAHUS
SADT.

16. http://www.fa.ru/dep/cko/msa/Pages/default.aspx / MexayHapoaHble  CTaHAAPTHI
Ka4dyeCTBa.

17. http://office.microsoft.com/ru-ru/support/FX100996114.aspx / Microsoft Visio

18. http://wf.runa.ru/rus / CYBIT RunaWFE

19. http://www.bizagi.com / Bizagi

20. http://www.businessstudio.ru / Business Studio

21. http://www.casewise.com/ru/products/corporate_modeler_suite.html / Casewise
Corporate Modeler Suite

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 Koncynsraut Iliroc

27. http://www.garant.ru / CIIC I'apant

28. http://www.consultant.ru/ CTIC Koncynsraut Iliroc

29. http://www.garant.ru / CIIC I'apant

7.5. UHbBIE HCTOYHHUKH.
He ucnons3yrorcs.

8. MarepuajbHo-TexHHYecKasi 0a3a, HHPOPMALMOHHbIE TEXHOJIOTHH, IPOTPAMMHOE
obecrneyeHne M1 MH(PpOPMALHOHHBbIE CIIPABOYHbIE CHCTEMBbI

Bce npaktudeckue 3aHATHS MPOBOIATCS B KOMITBIOTEPHOM Kilacce. YdeOHast JUCIUTUIMHA
BKJIIOYAeT MCIOJb30BaHUE NporpaMmHoro obOecmnedeHus Microsoft Excel, Microsoft Word,
Microsoft Power Point mist moArOTOBKHM TEKCTOBOTO M TAaOJIMYHOTO MaTepualia, rpapuyecKux
wimoctpanuif. J{ns gopMupoBaHMs HaBBIKOB IMPOEKTUPOBAHMS HHQPOPMAILIMOHHBIX CUCTEM
ucnois3yrorcst Case-CpeacTBa, pacnpocTpaHseMble Mo cBoOoHOoM nmunen3un Ramus Educational
n StarUML

Mertonsl 00ydeHHs] ¢ HCMOIb30BAHUEM WH(GOPMAIMOHHBIX TEXHOJOTHH (KOMITBIOTEPHOE
TECTUPOBAaHUE, IEMOHCTPAIHsI MYIbTUMEUIHBIX MaTepUaoB).

HHTEpHET-CEepBUCH U AIIEKTPOHHBIE PEeCypChl (TIOUCKOBBIE CHCTEMBI, AJIEKTPOHHAS MOYTa,
npodeccuoHalbHble TEMAaTHYeCKUe 4YaTbl U (POPYMBI, CUCTEMBbI ayAMO M BHUJEO KOH(EpEHIHH,
OHJIAMH DHIUKIIONEINH, CIPABOYHUKHA, OUOIMOTEKH, DIEKTPOHHBIE Yy4eOHbIE U Yy4eOHO-
METOJIMYECKHE MaTepuasbl).

[Topran cucteMbl JUCTAHIIMOHHOTO 00y4ueHus https:/sziu-de.ranepa.ru va ocnoe_ Moodle.
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