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1. HEJIM OCBOEHM S JUCHUITVINHBI

Hean:

HOHY‘-IGHI/IG HaBBIKOB HCIIOJIb30BaHUA MCTOJOB U MOI[GHGﬁ aHajim3a MJaHHBIX U
COOTBETCTBYIOILIECTO
OKOHOMMYCCKHX 3aJay.

KOMIIBIOTCPHOT'O

UHCTPYMEHTapHs JUIsL  pelIeHUs

2. MECTO JJUCHOUILJIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM
IHPOI'PAMMBbI

Jucrunmaa b1.0 Anamm3 manssix / Data Analysis oTHOCHTCS K 00s3aTeIbHON

gyactu bioka 1.

3. IVNTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUA 11O AUCLHUIIJIMHE

Konx u HammMeHOBaHMe Kon n

KOMIIETEHIIMHU BHIMYCKHUKA | HanMeHOBaHUeE Ilnanupyemble pe3yabTaThl 00y4eHHs M0 JTHCHHILIHHE
HHAMKATOpa
AOCTHIKEHHS
KOMIIeTeHI M i

OIIK-6 - Cnoco6en nonumats | OIIK-6.2 - 3HaTh: MIPUHLINIIBI paboTsr COBPEMEHHBIX

MPUHIMITEL Pa0OTHI Hcnonesyer WHPOPMALMOHHBIX TEXHOJIOTHH.

COBPEMEHHBIX METOABI U

HEOPMAIMOHHBIX IPOTPAMMHBIE VYMeTh: HCHONIB30BaTh COBpPEMEHHBIE HWH(OpMAIMOHHBIE

TEXHOJIOTHIA ¥ UCTIOIh30BaTh
UX JUTSL PEIICHHS 3a1a4
npodecCuoHaIbHON
JCSITEITBHOCTH.

CpencTBa Juist
coopa, 00paboTKH
Y aHAIM3a JaHHbIX

TCXHOJIOTUH [JId pCIICHUA 3alad HpO(beCCHOHaHBHOﬁ
JCATCIBHOCTH..

Bnanmeth: MeTogaMu W TMPOTPAMMHBIMH CPEACTBAMH IS
cOopa, 00pabOTKM U aHaIIN3a JaHHBIX..

VYK-1 - Crnocoben
OCYIIECTBIISITh MTOKCK,
KPUTHYCCKHUN aHATTU3 U
CUHTE3 HH()OpMAIIUH,
MPUMEHSATH CUCTEMHBII
MOAXOI ISl PEIICHUS
ITOCTaBJICHHBIX 3a7a4

VK-1.2 -
PazpabatbiBaer
BapUaHThHI
peleHus
MPOOJIEMHOM
CHUTyaIllu Ha
OCHOBE
KPUTHYECKOTO
aHanmza
JOCTYIHBIX
HUCTOYHUKOB
nHpOpPMaLUH

3HaTh: CUCTEMHBIA TOIXOJ IS PEIICHHUS IMOCTaBICHHBIX
3ajad.

YMeTh: OCYIIECTBIATh IOUCK, KPUTUYECKUN aHAIU3 U
cuHTe3 HH(OPMAILIUH. .

Brmamers: MeTomamu pemieHdus TpOOJIEeMHON CHTyarliu Ha
OCHOBE KPHUTHYECKOTO aHalM3a IOCTYITHBIX HCTOYHHKOB
WHPOPMALUH..

4. CTPYKTYPA U COAEP KAHUME JTUCHUILJIMHbBI*

Homep n
HAHMEHOBAaHHE TeM
U/ nim
pa3aesioB/TeM

Conepma}me AUCHUIIINHBI

O0BLeM TUCHUILINHBI

(akageMHYecKHe Yachl)

KonTakTHas pa6ota




3JIT | 113 Jp | CPO
Tunel ¥ METOMBI TPEJCTABICHUS JTAHHBIX Pa3IUIHON
Tema 1. . npupojabl. Buzyanuzanus AaHHbIX. AHaIu3 OCHOBHBIX
PasBes10uHbIH CBOWMCTB JaHHBIX, HAaXOXKJCHHEC B HHUX OOIIUX 4 > 12
aHajus aHHbIX 3aKOHOMEPHOCTEN, pacnpeeneHnii. OmHOMEPHBIN u
MHOTOMEpHBIN aHAJIN3 JaHHBIX.
Tewma 2. bazoBsie OmnucareapHbIC CTaTUCTHKH. IIpoBepka
CTaTUCTUYECKHE CTaTHCTUYECKUX TuroTe3. KoppensiuoHHBIN aHamus3.
METOIbI aHaIHu3a Ananuz Ta6J'H/II_[ COIIPSAZKCHHOCTHU. 4 S 12
JTAaHHBIX.
Tema 3. Ha3Banue Pabota ¢ nponyckamu u BeIOpocamu. Hopmanmzarms u
TeMbIO0paboTKa CTaHIapTU3anus JaHHbIX. O0paboTKa KaTeropuaabHBIX 4 5 19
JAHHBIX pa3iuyHOi | MPU3HAKOB.
TIPUPO/IBL.
Tema 4. Ha3Banue Meton rnaBHbIX KommoHeHT. Metox T-SNE. Meton
TeMbIMeToIbI UMAP.
MOHWKEHUI 4 6 12
pPa3MepHOCTH
HCXOJHBIX JTAHHBIX
Knacteprr. Metpuku 6im3octt. MeTonbl 00beTUHEHUS
Tewa 3. . KnactepoB. Mepapxuueckuii KIacTEepHbIM aHaIu3.
KnacrepHbiit Henaporpammel. Meron K-means. Meroq DBSCAN. 4 6 12
aHaJIu3. MeTombl OLEHKM KadecTBa KiacTepusaluu. MeTon
CUITY?TA.
KonTpoJn: 36
Bcero no gucuunjaiuHe: 20 28 0 60

*3JIT — 3aHsTHS JIEKITMOHHOTO THTIA, [13 — BCce BUABI 3aHATHI CEMUHAPCKOTO THIIA, KPOME JTab0paTOPHBIX
pabor, JIP — maboparopasie pabotsr, CPO — camocTosTepHas paboTa 00yJaromerocs

5. YYHYEBHO-METOANYECKOE U HTHOOPMALIMOHHOE
OBECIIEYEHMUE JUCIUIIJINHBI

5.1 PexkomeHnayemasi JuTepaTypa

Buﬁnnorpadmtwcxoe ONnmMCaHue u31aHus (aBTDp, 3arjiaBue, Buj,
MECTO M 1oa u31aHusd, KoJl. CTp.)

JJIeKTPOHHBIE PeCypChI

Husopoxxkuna JI.U. Ctatuctuyeckue METOAbl aHAIN3a JAHHBIX :
yuebnuk / J.U. HuBopoxxkuna, C.B. ApskeHoBckumii, A.A. Pymsra

[u ap.] ; mox obur. pea. JI.U. HUBOpoKKMHOM . — DIIEKTPOH. JaH.

- M.; Uznarensckuii Lentp PUOP: OOO "HayuHo-n3narenbckuit
nentp MHOPA-M", 2016. - 333 c.

http://znanium.com/go.php?id=556760

AHaITM3 TaHHBIX : y4eOHuK /1t By30B / B. C. MxutapsH [u np.];
o penakuueit B. C. Mxurtapsina. — MockBa: 3gaTenbcTBo
Opaiit, 2021. — 490 c. — (Bsicmiee oOpa3oBaHue).

https://urait.ru/bcode/469022

MupkuH, b. I'. BBenenue B aHanu3 TaHHBIX: YICOHUK U

https://urait.ru/bcode/450262
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http://znanium.com/go.php?id=556760
https://urait.ru/bcode/469022
https://urait.ru/bcode/450262

npaktukym / b. I'. Mupkun. — Mocksa: U3narensctBo FOpaiiT,
2020. — 174 c. — (Bricuiee oOpa3oBaHue).

['ypukoB C.P. OCHOBBI anropuTMH3aLMK1 U IPOrPaMMHUPOBAHUS Ha
Python : yueOHoe mocodue. — DnekTpoH. aan. — M.: ®OPYM: http://znanium.com/go.php?id=970143

NHDPA-M, 2019. - 343 c.

Kazanckuii, A. A. IlpukiagHoe nporpaMmMupoBanue Ha Excel
2019 : yaebnoe mocobue 115 cperHero npohecCuoHaIbHOTO

oGpasoBanus / A. A. Kazanckuit. — 2-e u3z., mepepa6. u gor, —  [nttps://urait.ru/bcode/470405
Mocksa : U3narensctBo FOpaiit, 2021. — 171 c.

5.2 IlepevyeHb JTULEH3MOHHOTO U CBOOOHO PACIPOCTPAHSIEMOT0
NMPOrpaMMHOI0 o0ecrne4eHns, B T.4. 0Te4eCTBEHHOI0 IPOU3BOCTBA

- 7-Zip

LibreOffice

OC Anbt ob6pazoBanue 10
Jupyter Notebook

- Python

5.3 [lepevyenb unopmanuoHHbIx cnpaBouHbix cuctem (MCC) u
coBpeMeHHbIX npodeccuoHabHbIX 0a3 n1aHHbIX (CITB/I)

Ne HaumenoBanue CIIB/I/ UCC
1 DekTponHas oubimoreka Grebennikon.ru — www.grebennikon.ru
2. Hayunas snexkrponnas 6ubnuorexka eLIBRARRY — www.elibrary.ru
3 Hayunast anektponHas oubnuoreka KubepJlenuka — www.cyberleninka.ru
4 basa nannbix [TOJITTPE]] CripaBounnku — Www.polpred.com
5 basa nanaeix OECD Books, Papers & Statistics na miargpopme OECD iLibrary
' www.oecd-ilibrary.org
6. CrpaBounas mpaBoBas cucrema Koncynprantllntoc (MHCTaIUIMPOBaHHBIN pecypc
CIIOI' DY mmm www.consultant.ru)
7 CrpaBounas mpaBoBas cucrema «I’APAHT» (urctramumpoBannsiii pecypc CIIOI DY
' WM WWW.garant.ru)
g HudpopmanrmoHHO-cripaBouHas cuctema «Komeke» (MHCTaIUIMPOBaHHBIN pecype
' CIIOIDY wmu www.kodeks.ru)
9. DsekTponHas oubnmmoTeuHast cuctema BOOK.ru - www.book.ru
10. DnextponHas Guémmoreunas cuctema O5C FOPAUT — www.urait.ru
1. 3JI€KTp0HI—¥O-6I/I6JII/IOTe‘IHa$I cuctema SHAHUYM (ZNANIUM) —
WWW.zZnanium.com
12. OnexTpoHHas 6ubmuoreka CII6I" Y- opac.unecon.ru



http://znanium.com/go.php?id=970143
https://urait.ru/bcode/470405
http://www.grebennikon.ru/
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6. MATEPMAJILHO-TEXHUYECKOE OBECIIEYEHUE
JTUCHUTIIMHBI

JUts peanu3anuy TaHHOM JTHCLMIUIMHBI UIMEIOTCS CHEUaTbHbIE TTOMEIIECHHUS
JUIsL TIPOBEACHMS 3aHATUN JIEKIMOHHOIO THIA, 3aHATHA CEMHUHApPCKOIo THIIA,
KypCOBOTO TMPOEKTUPOBaHUS (BBIMOJHEHUS KYypPCOBBIX paOOT) TpPYNHOBBIX U
VUHIUBUIYAIBHBIX KOHCYJbTAallMM, TEKYIIEro KOHTPOJS M IMPOMEXYTOUHOU
aTTeCTalluy, a TAK)Ke TIOMELIEHHS JIJIs1 CAMOCTOSITENIbHOM PabOoThlI.

[Tomemenuss ocHaieHsl OOOpPYJIOBaHMEM M TEXHUYECKHMMH CPEACTBAMU
00yueHus.

[Tomemenuss 1 CaMOCTOSATENBHOM padOThl OOYYaOIIMXCSl OCHAILEHBI
KOMIIBIOTEPHOW TEXHUKON C BO3MOXHOCTBIO MOJAKIIOUEHHUS K ceTu "HMHTepHer" n
obOecrieueHreM JOCTyna B JJIEKTPOHHYIO HMH(OPMAIMOHHO-00pa30BaATEIbHYIO
Cpelly YHUBEPCUTETA.

HanmeHnoBaHnmne yueOHBIX ayiNTOPHIi, IepevYeHb Anpec
(MecTOmo0KEHHE)
Y4eOHBIX ayIMTOPHI

Ayn. 2004 Yyebnas aymuropus (IS TPOBENEHUS 3aHATHN JIeKIMoHHOTO THma u | 191023, 1. CaHkT-
3aHSATANH CEMHUHAPCKOTO THIA, KYpCOBOTO MPOEKTUPOBaHU (BBITIONHEHHsI KypcoBbiX | [letepOypr, yn. Kanan
paboT), TPYNMOBHIX W WHAWBHIYaJbHBIX KOHCYJBTAIMi, Tekymero KoHTpoms u | ['puboemoBa,  30/32,
MIPOMEKYTOUHOM aTTECTAITNH), obopymoBaHa MYJbTUMEIUUHBIM | JTUTEP «A», «b», «P»

KomIuiekcoMm.Crieranu3npoBanHas MeOenb u o0opyaoBanne: YueOHas mMeOenb Ha
54 mocamodHBIX MecTa, pabouee MecTo mperonpaBatens, kadeapa - 1 mT., mOcKa
MenoBas (3-x cexiponHas) - 1 wr., cryn - 1 wr., xanto3u - 2 wr., Kommsrotep Intel
i3-2100 2.4 Ghz/AGb/500Gb/Acer V193 19" - 1 mir., MyIbTHMEIHUHHBIA TPOSKTOP
Tum 1 Optoma x 400 - 1 mr. HaGopsl IeMOHCTpaMOHHOTO OOOPYIOBaHHS WU
yueOHO-HAIJSIIHBIX [TOCOOMI: MyJIbTHMEAUNHHBIE TPWIOKEHUS K JIEKIHOHHBIM

KypCaM U MPAKTUYCCKHUM 3aHATUAM, THTCPAKTUBHBIC y‘le6H0-HaFJ’IHI[HBIC ocoous.

Ayn. 2022 Jlabopatopus "JlabopatopHbslid Komiuiekc" Crieruanu3upoBanaaas mebens | 191023, 1.  Caskr-
u obopynmoBaHue: YdeOHas mebOens Ha 19 mocamounsix MecT (19 xommerorepHbIX | [leTepOypr, yiu. Kaman
crona, 19 "4epHBIX Kpecena) pabouee MECTO TpemojaBarens (KOMIbIOTepHBIA ctoi | ['puboemoBa,  30/32,
lmr., kpecio 1mr.), mocka MelloBas OJHOCEKITMOHHAsS 1IMIT., TOCKa MapkepHas Ha | JuTep «Ay», «b», «P»

konmecukax 1 mT., ctox lmrT., ctyn lmr., >xamo3m lmT., Bemamka CToika
lurr. Komnetorep Intel i5 4460/1T6/81°6/mouurop Samsung 23" - 1 mr., Komneotep
Intel 15 4460/1T6/81'6/ wmonurop Samsung 23" - 18 mr. Habopsr
JIEMOHCTPAIMOHHOTO 000pyIOBaHHS u y4eOHO-HATJISITHBIX MOCOOUI:

MyHLTHMCHHﬁHLIC IMPUJIOKCHUS K JICKIITMOHHBIM KypCaM U MNPAKTUYCCKUM 3aHATUAM,

HWHTCPAKTHBHLIC yqe6H0 -HarjasiJHbIC ocoous.

/. METOAUYECKHUE YKA3ZAHUA JJIS1 OBYUYAIOLIETI'OCs 11O
OCBOEHMHIO JUCIIUIIJIMHbI



[Ipuctymass K W3Y4YEHUIO OUCIUIUIMHBI, OOydYarIIeMycs HE00X0IuMO
03HAKOMUTHCS CO CIEAYIOIMMU JOKYMEHTaMU:

— y4eOHO-METOIMUECKOM JOKYMEHTAIIUEH,

— JOKATbHBIMA ~ HOPMATUBHBIMH  aKTaMH, PETJIAMEHTHPYIOITUMU
OCHOBHBIC  BOIIPOCHl ~ OpraHU3AIMM W  OCYIIECTBICHUS OOpa30BaTEIHHOU
JeSATEIbHOCTH, B TOM YHUCJIE PETJIaMEHTUPYIOIINE MOPSIOK MPOBEACHUS TEKYIIErO
KOHTPOJISl yCIIEBAEMOCTH M MPOMEXYTOYHOM aTTeCTalluid 00y4aromuxcs,

— rpadukom KOHCYJIbTalNi COTPYJIHUKOB npodeccopcko-
IPENoAaBaTeIbCKOr0 COCTaBA.

VYpoBeHb W riayOMHAa OCBOEHUS AUCIUIUIMHBI OMPENEISIOTCS aKTUBHOU U
CUCTEMAaTHYECKON paboToil 00yJaromuxcsi Ha JICKIIMOHHBIX 3aHSTHIX, 3aHATUIX
CEMUHAPCKOI0 THUIIA, BBIMOJHEHUEM CaMOCTOATENbHON paboThl, B TOM 4YHCIE B
YacTH BbIICJICHUS HanOO0JIee 3HAYMMbIX M aKTyaJIbHBIX MPOOJIEM ISl JAJIbHEUILIEro
u3ydeHusi. OcoObIM yCIOBHEM Kaue€CTBEHHOTO OCBOCHHUS UCIUIUIMHBI SBIISETCS
3¢ pexTUBHAS OpraHuM3aIUs TpPyAa, IMO3BOJAIONIAS PACTIPEIACTUTh YICOHYIO
Harpy3Ky paBHOMEPHO B COOTBETCTBUHU C TpauikoM yueOHOTO mpoIiecca.

[Ipu moaroToBKe K Y4eOHBIM 3aHSATHUAM OOYYAIOIIMMCS MPEAOCTABIISCTCS
BO3MOXKHOCTh ~ TOCCHICHUS  KOHCYJBTAlMH  COTPYIHUKOB  MPOGeCcCOpPCKO-
npenoaBarenbckoro cocraBa CII6I'DY cornacHo pacnucanuio, yCTaHOBICHHOMY
B IrpauKe KOHCYJIbTAIUH.

AyauTtopHas ¥ BHEayJAWTOpHas paboTa oO0ydyalImuxcs JOJDKHA OBITh
HarpaBjeHa Ha (OpMUPOBAHUE!

— (yHIaMEHTAIbHBIX OCHOB MHUPOBO33PEHUS O0yJaroIIXCsl u
€CTECTBEHHOHAYYHOTO TTO3HAHNS;

— Oa3uCHBIX 3HAHWH, COOTBETCTBYIONIMX HANPABJICHUIO IIOJATOTOBKH U
3asBJICHHOW MPOQPECCHOHAIILHON 007acTH, ()OPMUPYIOMIUX IIEJIEBYI0 U
poecCHOHANIbHYIO0 OCHOBY JIJIs1 TIOJITOTOBKHU KaJIPOB;

— mnpodeccuoHaIbHBIX KOMIIETEHIIMA OPUEHTUPOBAHHBIX HA YAOBIIETBOPEHUE
NOTPEOHOCTEN phIHKA TPY/A;

—  UHAMBUAYAJIBHON TPAEKTOPUHU MOCPEICTBOM OCBOEHUSI YHUKAJILHOTO Habopa
npo(EeCCUOHANIBHBIX KOMIIETEHLIMA JOMOJHSIOIUX KOMIIETEHTHOCTHYIO
MOJENb  OOydJarmierocsi, 3a CYeT OpWUEHTAllud Ha  KOHKDPETHBIE
npodeccuoHaNbHbIE CTICITUATM3UPOBAHHBIC 00JIACTH 3HAHHM, ONTPEIeIIIeMbIe
MPEICTABUTEISIMU PBIHKA TPYAQ;

— METAaHABBIKOB OOYYAIONIUXCs, TAKUX KaK: KOMaHJIHAs paboTa W JIMJIEPCTBO,
aHaIM3 JTaHHBIX, [U(GPOBbIE HABBIKU, pa3padOTKa U peayin3alis MPOEKTOB,

MEXKYJIbTYPHOE B3aUMOJICHCTBUE.

8. OCOBEHHOCTHU OCBOEHMUSA JUCHUIIJIMHBI J1JIs1 UTHBAJIMIOB
N Jinl C OrPAHUYEHHBIMHA BO3MOKHOCTSAMMU 310POBbSA



OOyuenne 0OyYAIOIIUXCS C OTPAHMYECHHBIMH BO3MOXKHOCTSMHU 3/I0POBBS
Ipyu HEOOXOIMMOCTH OCYIIECTBISIETCSI Ha OCHOBE aJalTUPOBaHHOW paboueit
OpOrpaMMbl  C  WCIOJB30BAHHEM  CICHHATBHBIX  METOAOB  OOydYeHHUsS W
IUJAKTHYECKHX  MaTepHaloB, COCTAaBICHHBIX C  YY4ETOM OCOOEHHOCTEH
NCUXO(HU3MUECKOTO Pa3BUTHUS, WHIWBUAYAIBHBIX BO3MOXKHOCTEH W COCTOSIHHS
3I0POBBS TAKUX OOyJArOIIUXCS (00yJaromerocs).

B memsix ocBoeHust yueOHOM MporpamMmbl JUCIHUIUIMHBI WHBAIAJAMUA |
JUIAMHA  C  OTPAaHWYCHHBIMH  BO3MOJKHOCTSIMH  37I0POBbS Y HUBEPCHTET
o0ecrneynBacr:

— JJIS. MHBAJIMJOB M JIUL[ C OIPAaHUYEHHBIMH BO3MOXHOCTSIMH 370POBbS I10
3pEHUI0: pa3MelIeHHe B JAOCTYMHBIX Ui OOYyYaroIIUXCs, SBJISIOIINXCS CIEHBIMU
Wi cnaboBUISMIIMMU, MECTaX W B aJalNTHUPOBaHHOM (opMe CIpaBOYHOU
uHPOpMAIIMM O paCIUCaHWM Yy4YeOHBIX 3aHITHH, TPHUCYTCTBHE AaCCHUCTEHTA,
OKa3bIBAIOIIIETO oOyuaroremycs HEOOXOUMYIO IIOMOILIb; BBIITYCK
aIbTePHATUBHBIX (HOPMATOB METOAMYECKUX MaTepHUanoB (KPYMHBIM mpudT wiu
aynoanel);

— JUISl ’HBAIMJIOB M JIMI[ C OTPAHUYEHHBIMU BO3MOXXHOCTSAMU 30POBBSI MO
CITyXy: HaJiJIe)KaIIMMH 3BYKOBBIMHU CPEICTBAMU BOCIIPOU3BEACHIE HH(POPMAIIHH;

— Il MHBAJIWAOB W JIMI C OTPAHUYECHHBIMH BO3MOYKHOCTSIMHU 3J0POBbBS,
UMEIOLMX  HApyLIEHUs  OIOPHO-ABUIATEIIBHOIO  amnmapara:  BO3MOXKHOCTH
OecnpensaTCTBEHHOTO JTOCTYIa 00yYaromuxcsl B y4eOHbIe TOMEIICHMS], TyaJI€THbIE
KOMHATbl U Jpyrue noMeuieHus: kadenpel, a Takxke NpeObIBAHUE B yKa3aHHBIX
IIOMEIIECHHUSIX.

OOyuaromuecs u3 yncia nHBaIKUI0B U ul ¢ OB3 obecrieyeHsl neyaTHHIMU
U (WIm) DSIEKTPOHHBIMM  O0pa3oBaTelIbHBIMU  pecypcaMu B  (opmax,
aJanTUPOBAHHBIX K OIPaHUYEHUSIM UX 370poBbsi. OOpa3oBaHHEe OOYYaAIOIIUXCS C
OTPaHMYEHHBIMU BO3MOXKHOCTSIMH 3/10POBbSI MOXKET OBITh OPIraHM30BAaHO Kak
COBMECTHO C JPYTUMHU OOYYarOIIMMHCSA, TaK W B OTIACIBHBIX TPYIMIAaX WIH B
OTJICTBHBIX OPTaHU3AIUSX.
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®OH/JI OLIEHOYHBIX CPEJICTB

1.1 KoHTpOJIbHBIE BONIPOCHI U 32IaHUSA K IPOMEKYTOYHON aTTecTAlluU

ITocranoBka 3aJadynu aHajin3a JaHHBbIX. OcHOBHBIE TOHATHS. THIIBI 3aaad. HpI/IMepBI
IMMPUKJIAAHBIX 3a71a4.

HazoBuTe n3BeCTHBIC BaM THUIIBI HU3MEPUTCIIbHBIX HIKaJI.

OI.[GHI/IBaHI/Ie mapaMeTpoB U NOCTPOCHUEC CTATUCTUICCKUX BBIBOJIOB.

Koppenaumonusiii aHanu3 MHOTOMEPHOM TeHepaJbHOW COBOKYITHOCTH, €T0 Ha3HA4YeHUE U
YCJIOBHSI IPUMEHEHHS.

[TpumeneHne TabIuIBl CONMPSHKEHHOCTH U KPUTEPUS XU-KBAApaT.

MCTOI[BI O6p3.60TKI/I KaTeropuajJbHbIX IICPEMCHHBIX. KOI[I/IpOBaHI/Ie KaTeropuaJbHbIX
MEPEMCHHBIX.

AJNTOpUTMBI MOCTPOCHUS pelaronero aepesa. O6paboTka MPOIMyCKOB B TaHHBIX.
MeToibI MOKCKa JTOKAIBHBIX AaHOMAJIMH B HA0OpE JTaHHBIX.

Mertons! BeIsiBIeHHS BbIOpocoB. OOpaboTka BeIOpocoB. ['panuiisl ThiokH.

MeTo/1bl MOHMKEHUS Pa3MEPHOCTU UCXOAHBIX JaHHBIX. OCHOBHBIE XapaKTEPUCTHKHU.
Metonast t-SNE 1 UMAP nist noHmkeHus pa3MepHOCTH JTAHHBIX.

Mertoa riaBHBIX KOMIIOHEHT. IlocTaHoBKa 3agauu. KOBapI/IaLII/IOHHaSI MaTpuia HCXOJHBIX
IIPU3HAKOB.

O160p (pakTOpOB B METOJE IIaBHBIX KOMIOHEHT. DakTopHble Harpy3ku. OIEHKH KauecTBa
Mozenu. MHTepriperanys Noay4yeHHbIX pe3ysIbTaToB.

OCHOBHBIE YHCJIOBBIE XapaKTCPHUCTUKHU U CBOMCTBA ONITUMAILHOCTH TJIABHBIX KOMIIOHEHT.
YcnoBus MNPpUMCHHUMOCTU ME€TOAA I'NTaBHBIX KOMIIOHCHT. Fpa(bnqecm/[ﬁ ooaxond.

Jlnst KaKuX HCCIIEOBATEIbCKUX IIENIeH MCIONb3YyeTcs KiacTepHbli aHanu3? OrmnpeneneHue
KJIacTepa.

MeTtpuku OIM30CTH B 331a4ax KiIacTepu3aniu. MeTo sl 00beJMHEHUS KJIAaCTEPOB.
MeTo/pI HEpapXHIECKOTo KIIACTEPHOTO aHaIN3a.

Meron Omwxkaiiitero cocema. Merton [ Ommkadmmx coceaeil. MeToa B3BEIIEHHBIX
Onmmxaimux coceneil. Beioop BecoBoi (hyHKITHH.

MeTob! OIICHKH Ka4eCcTBa KJIaCTePU3AIIHH.

[TpoBepka HOPMATIBLHOCTH pacpeieiicHus B makere Python.

Maremaruueckue onepanuu B makere Python.

OCHOBHbIE CTPYKTYPHI JaHHBIX B makeTe Python: BekTopsl, MaTpHIIbl, TAOIHIIBI TAHHBIX.
Hcnonp3oBaHue (pakTOpOB /sl KATETOPHAIBHBIX TIEPEMEHHBIX B Iakete Python.
Jlornueckue omnepaimu B makere Python.

Co3nanue codcTBeHHBIX QyHKIMI B makete Python.

PabGota ¢ Oubmuorekamu B makete Python.

Bekropuzanust, pynkiuu apply-cemeiictsa B makere Python.

Wmmnopt/3kcnopt B makete Python.

Busyanusarus B makete Python.

Haiinure Bce 37eMeHTBI 3aIaHHOTO BEKTOpa, Hanbosee Onu3kue k 12. B makere Python.
basoBas rpaduka B makere Python.

bubnuorexka statsmodels.

Hanummre GyHKIMIO, BRIYUCIIONIYIO akTopual, B makere Python.

Haiinure B 3a1aHHOM BEKTOpE BTOPOM JIEMEHT, KpaTHBIH 5. B makere Python.
Knacrepnsrii ananms B Python.

Busyanuzanus Matplotlib B Python.



38  Bwmsyammsamus seaborn B Python.
39  Bwusyammzanus plotly B Python.
40 Bwsyanusamus B Pandas.

1.2 TeMbl NMCbMEHHBIX PadoT

PaGoueit mporpaMMoit TUCITUTUTMHBI HE TIPEyCMOTPEHO.

1.3 KoHTpOJIbHBIE TOYKH

HomMep KOHTpPOJILHOM Tun KOHTPOJIbHOM Cnoco06 nmpoBeneHust Homepa Tem
TOYKH TOYKH
1 AHanutryeckas padora | ¢ TOMOIIBIO 1-3

TEXHUYECKUX CPEIICTB
1 UHPOPMAIIMOHHBIX
CUCTEM

2 AHanutryeckas padora | ¢ TOMOIIBIO 4-5
TEXHUYECKUX CPEICTB
1 MHQOPMAIIMOHHBIX
CHCTEM

3 Tekymuit KOHTPOIH C TIOMOIITEIO 1-5
TEXHUYECKUX CPE/ICTB
1 MHQOPMAIIMOHHBIX
CUCTEM

1.4 [Ipyrue 00 beKTHI OLICHUBAHUSA

Paboueit mporpaMMoi TUCIUTUTMHBI HE TIPEyCMOTPEHO.

1.5 CamocTosiTesibHAsi padoTa 00y4aromerocsi

HauMeHoBaHMsI cCAMOCTOSITENILHON PadoOTHI Homepa Tem
BrinosTHeHe JOMAITHHUX 3a1aHUI 1-5
IToaroroBka K JEKIMOHHBIM M MMPAKTHUECKAM 1-5
3aHIATUIM
IToaroroBKa K SK3aMeHy 1-5

1.6 llIkaya oneHUBaHUSA Pe3yJabTATA

[Ikanel OIECHUBAHUS W MPOILETYPHI OIICHUBAHUS PE3yIbTaTOB OOYUCHHUS IO
AUCHMIUVIMHE  pernameHTHpytoTcss  [lomokeHmeM O  TEKyIleM  KOHTpOJIe
yCIIEBAEMOCTH W TMPOMEKYTOYHON aTTECTallMM OOYyYaloUIuXcs MO MpOorpamMmam
BhICIIero oOpa3zoBanus U [lojoxxeHrneM 0 OAITLHO-PEHTHHTOBOM CHCTEME.

Jlnst  omeHKW Cc(OPMUPOBAHHOCTH PE3yIbTaTOB OOYYCHHS TIO0 JIUCIMIUINHE

UCTIONB3YETCs 0a1JILHO-PEHTHHIOBAs CHCTEMA YCIeBAeMOCTH 00y YaI0IIMXCSI:
®opMoOil UTOTOBOTO KOHTPOJISI TO AUCIUIUIMHE SIBISACTCS JK3aMeH (Uu

nudpepeHIMpOBaHHBIN 3a4eT), UTOTOBas OIEHKa (HOPMHUPYETCS B COOTBETCTBUU
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CO IIIKaJIOH, MPUBEJEHHON HIKE B TaOJIHUIIE:

bael OneHka
<=54 HEYJOBJIETBOPUTEIHHO
55-69 yIOBJIETBOPUTEIHHO
70-84 XOPOIIO
>=85 OTJIUYHO

HIkana oueHuBaHus pe3yjbrara

2 (6amr no 54)

JemoHCTpHpyeT HeTOHNMaHKe TipodiaemMbl. MHOTHE TpeOOBaHuSs, MPEABABISIEMBIE K
3a/IaHUIO HE BBHITMOTHEHBI.

JleMoHCTpHpYETCS IEpPBUYHOE BOCTIPUATHE MaTtepuana. Pabora He3akoHUYCHA U /WITH
9TO TUIaruar.

3 (6amr 55-69)

JleMOHCTpHUpYeT YaCTUYHOE TOHUMaHue Tpo0IeMbl. BoabIMHCTBO TpeOoBaHMIA,
MPEABSBISIEMBIX, K 33JaHUIO BEITIOTHEHBI.

Bnanenue snemenTamMu 3aJJaHHOTO MaTepuaia. B O0CHOBHOM BBITIOJIHEHHBIN MaTepuai
MTOHATEH M HOCUT IEJIOCTHBIM XapaKTep.

4 (6amn 70-84)

JleMOHCTpUpYeT 3HAYUTENBHOE IOHUMAaHKUE TIPOOJIEMbI 0003HAUYECHHOW JUCIIUTUTHHOM.
Bce tpeboBanus, IpeIbsIBIIEMbIC K 32IaHUIO BHITIOJTHCHBI.

CopeprkaHre BBITIOIHEHHBIX 33/IaHUH PACKPBITO U PACCMOTPEHO C Pa3HBIX TOUEK
3peHusl.

5 (6ann 85-100)

JleMOHCTpHUpYeT MOJTHOE MOHUMaHKe PooOieMbl. Bee TpebGoBaHus, IPeIbIBISCMBIE K
3a/IaHUIO BBITIOTHEHBI.

[IpoaeMOHCTpHUPOBAaHO YBEPEHHOE BIIAICHNE MaTePHAIOM TUCITUILINHEI.
BrlinoHeHHBIE 3a/1aHUS HOCAT IIEJIOCTHBIX XapaKTep, BHITOTHEHBI B TIOJTHOM 00bEeMe,
CTPYKTYPHUPOBAHBI, IPEJCTABICHBI PA3IMUHbBIC TOYKU 3PEHUS, TPOJEMOHCTPUPOBAH
TBOPYECKUMN MOJXO/I.
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