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1. HEJIM OCBOEHM S JUCHUITVINHBI

Hean: [TonydyeHne HaBBIKOB HCIIOJb30BAaHUS METONOB M MOJEJIEH aHainu3a NAHHBIX U
KOMIIBIOTEPHOTO WHCTPYMEHTapHUsI IS peleHus

COOTBETCTBYIOILIECTO
OKOHOMMYCCKHX 3aJay.

2. MECTO JJUCHOUILJIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM
IHPOI'PAMMBbI

Jucuunaunaa b1.0 Anann3 maHHBIX OTHOCHTCS K 00s3aTenbHOM YacTh bitoka 1.

3. INTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUA 11O AUCHUIIJIMHE

Konx u HaumMeHOBaHMe Kon u
KOMIIETEHIIMHU BHIMYCKHUKA | HanMeHOBaHUeE ILnanupyemble pe3ya1bTaThl 00y4eHHs M0 JTHCIHILIHHE
HHAMKATOpa
JDOCTHKEHHS
KOMIIeTeHI M i
OIIK-6. Criocoben nmonnmars | OIIK-6.2. 3HaTh: IPUHLUIEI pabOTHl COBPEMEHHBIX
MPUHIMITEL Pa0OTHI Hcnonbsyer WHPOPMALMOHHBIX TEXHOJIOTHH.
COBPEMEHHBIX METOABI U
HEOPMAIMOHHBIX IPOTPAMMHBIE YMeTh: UCTIONB30BATh UX JUIS PELICHNUS 33124

TEXHOJIOTHIA ¥ UCTIOIh30BaTh
UX JUTSL PEIICHHUS 3a/1a4
pohecCHOHAIbHOMN
JCSITEITBHOCTH.

CpencTBa Juist
cOopa, 00paboTKH
Y aHAIM3a JaHHbIX

npodecCHOHANBEHON AEATENTEHOCTH.

BnaneTh: METOAaMHU ¥ IPOTPAMMHBIME CPEJACTBAMH IS
cOopa, 00pabOTKM U aHAIIN3a JaHHEIX.

YK-1. Crocoben
OCYIIECTBIIATH MOWCK,
KPUTHYECKUM aHAIU3 U
cuHTe3 nH(OPMALIUH,
MPUMEHSATH CUCTEMHBII
MOIXOJT IS PEIICHUS
MMOCTABJICHHBIX 33]1a4

YK-1.2.
Pa3zpabateiBaer
BapHaHTHI
pemenus
MPOoOJIEMHOM
CUTyaIluH Ha
OCHOBE
KPUTHYECKOTO
aHaim3a
JOCTYTIHBIX
HCTOYHUKOB
nH(pOpMaITuu

3HaTh: CUCTEMHBIN ITOAXO/ VIS PEIICHUS TTOCTABIICHHBIX
3a1ad4.

YMeTh: OCYIIECTBIATh MOUCK, KpUTUUECKUHN aHATU3 U
cUHTEe3 HH(OpMAIIUH.

Brnagets: MeTogamu perieHus mpoOIeMHON CUTyaluu Ha
OCHOBE KPUTHYECKOTO aHaM3a JOCTYITHBIX UCTOUHHKOB
nHpopmarmu.

4. CTPYKTYPA U COAEPKAHUE JTUCIUIIJIMHBI*

Homep u
HAaHMeHOBaHHe TeM
/WA

Conepmalme AUCHUITIINHBI

O0beM JUCHHUTLTHHBI

(akageMHYecKHe YaChl)




pa3aesioB/TeM KontakTHas padoTa
3JIT | 113 JP | CPO

T | Tunel ¥ METOJBI TPEJCTABICHUS JTAHHBIX Pa3IUIHON

ema l.
P . npupobl. Busyanuszamus HaHHBIX. AHATNU3 OCHOBHBIX

a3BClI0HBIN CBOWCTB JaHHBIX, HAaXOXJEHHE B HHUX OOMINX 4 5 12
aHajuns TaHHbIX 3aKOHOMEPHOCTEN, pacnpeseneHnii. OmHOMEPHBIA ©

MHOTOMEPHBIN aHAJIN3 JaHHKIX.
Tewma 2. bazoBsie OmucareabHbIC CTaTUCTHKH. IIpoBepka
CTAaTHUCTUYECKHE CTaTUCTUUECKUX Tumnote3. KoppensluroHHBIA aHaIu3. 4 5 19
METOJbI aHaJIN3a Ananuz Ta6HI/IH COIIPSZKCHHOCTHU.
TAHHBIX.
Tema 3. O6pabotka | Pabora ¢ mpormyckamu u BEIOpocamu. Hopmanmzarus u
JaHHBIX PA3IMYHON | CTaHJapTH3auus JaHHBIX. OOpaboTKa KaTeropHaabHbIX 4 6 12
MPUPOLEL. MMPU3HAKOB.
Tema 4. Metonsr Meton rnaBHbIX KommoHeHT. Merox T-SNE. Meton
MTOHIKEHUS UMAP.
4 6 12

pa3MepHOCTH
WCXOIHBIX JaHHBIX
T 5 Kiractepsr. MeTtpuku 6mm3octr. MeTOIbI 00beTUHEHNUS

ema 5. . .
K . KkimactepoB. Mepapxudeckwii KJIacTEpHBI  aHAIW3.

JTaCTCpHBIN Hennporpammel. Merox K-means. Metogq DBSCAN. 4 6 12
aHaJTHs. MeTombl OLEHKM KadecTBa KiacTepusaluu. MeTon

CHITYDTA.

KoHTpoJn: 36
Bcero no qucuuniauxe: 20 28 0 60

*3JIT — 3aHATHS JIEKHUOHHOTO THIIA, [13 — BCe BUBI 3aHATUI CEMUHAPCKOTO THIA, KPOME J1a00paTOpHBIX
pabort, JIP — nabopatopusie pabotsl, CPO — camocTosTenbHas paboTa 00ydaromerocs

5. YYHYEBHO-METOANYECKOE U HTHOOPMALIMOHHOE
OBECIIEYEHME JUCIIUITJINHbI

5.1 PekomeHnayemasi JuTeparypa

bubauorpaduyeckoe onucanue u3gaHus (aBTOP, 3arjaBue, BU,
MeCTO M ol U31aHUsl, KOJI. CTP.)

DJIEKTPOHHBIE PeCypPChI

Husoposxkuna JI.U. CtaTuctuueckue MeTo1bl aHAJIN3a JaHHbIX :
yaeonuk / JI.W. HuBopoxkkuna, C.B. ApxenoBckuii, A.A. Pynsra
[1 np.] ; mox o6mr. pen. JI.M. HUBOpoXKuHO# . — DIEKTPOH. JaH.
- M.; U3narensckuit Lentp PUOP: OOO "HayuHo-u3zngatenbckuit
nentp MHOPA-M", 2016. — 333 c.

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

AHanu3 JaHHBIX : yaeOHUK [t By30B / B. C. Mxwurapss [u np.];
noxa pegakuueit B. C. Mxurapsna. — Mocksa: M3narenscTBo
FOpaiit, 2021. — 490 ¢. — (Bricmiee o6pa3zoBaHue).

URL: https://urait.ru/bcode/469022

MupxkuH, b. I'. BBenenue B ananu3 1aHHBIX: YICOHUK U
npaktukym / b. I'. Mupkun. — Mocksa: U3narensctBo FOpaiiT,

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

2020. — 174 c. — (Bricuiee oOpa3oBaHue).

['ypukoB C.P. OCHOBBI anropuTMH3aLK1 U IPOrPaMMHUPOBAHUS Ha
Python : yueOHoe mocodue. — DnekTpoH. aan. — M.: ®OPYM: http://znanium.com/go.php?id=970143
MH®PA-M, 2019. — 343 c.

Kazanckuii, A. A. IlpukiagHoe nporpaMmMupoBanue Ha Excel
2019 : yuebHOoe mocobue 115 cpetHero npohecCuoHaIbHOTO

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

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

- 7-Zip

LibreOffice

OC Anbt obpazoBanue 10
Jupyter Notebook

Python

5.3 [lepeuyenb unopmanuoHHbIx cnpaBouHbix cucteM (MCC) u
coBpeMeHHbIX npodeccuoHaabHbIX 0a3 naHHbIX (CITB/I)

Ne HaumenoBanue CIIB/I/ UCC
1 DnektpoHHas oubmuoreka Grebennikon.ru — www.grebennikon.ru
2. Hayunas snexrponHas 6ubnuorexka eLIBRARRY — www.elibrary.ru
3 Hayunast anektponnas oubnuoreka KubepJlennka — www.cyberleninka.ru
4 basa nannbix [TOJIITPE]] CripaBounnku — Www.polpred.com
5. basa nanaeix OECD Books, Papers & Statistics na miargopme OECD iLibrary
www.oecd-ilibrary.org
6. CrpaBounas mpaBoBas cucrema Koncynprantllntoc (MHCTaIUIMPOBaHHBIN pecype
CIIOI' DY mmm www.consultant.ru)
7 CrpaBounas mpaBoBas cucrema «I’APAHT» (uactrammpoBannsiii pecypc CIIOI DY
' WM WWW.garant.ru)
8 HudopmaronHo-cripaBouHast cucrema «Kojeke» (MHCTaTHPOBaHHBIN pecype
' CIIOIDY wmu www.kodeks.ru)
9. DsekTponHas oubnmmoTeuHast cuctema BOOK.ru - www.book.ru
10. DnextponHas Guénmoreunas cuctema O5C FOPAUT — www.urait.ru
1. 3JI€KTp0HI—¥O-6I/I6JII/IOTe‘IHa$I cuctema SHAHUYM (ZNANIUM) —
WWW.Znanium.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/
http://www.polpred.com/
http://www.oecd-ilibrary.org/
http://www.znanium.com/

6. MATEPMAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCHMILIAHBI

Jlist peanu3anuu N1aHHOW NUCIMIUIMHBI UMEIOTCS CElMalbHbIe TTOMEIEHUS
JUIsL TIPOBEACHMS 3aHSATUN JIEKIIMOHHOTO THWIA, 3aHATHM CEMUHAPCKOIro THIIA,
KypCOBOTO MPOEKTUPOBAHUS (BBINOJHEHUSI KYpPCOBBIX padoOT) TpyNIOBbIX U
WHIUBUIYAIbHBIX KOHCYJbTAllMM, TEKYIIEro KOHTPOJS M TMPOMEKYTOYHOU
aTTECTAIlNH, a TAK)KE MIOMEIIEHUS ISl CAMOCTOSI TETbHON paOOTHI.

[TomerieHust ocHaiieHbl OOOPYJOBAaHMEM U TEXHHUYECKUMHU CpPEICTBAMHU
oOy4eHus.

[Tomerenust st CaMOCTOSATENTBHOM pPabOThl OOYYAIOMIUXCS OCHAIIEHBI
KOMIIBIOTEPHOW TEXHUKON C BO3MOXHOCTBHIO MOJAKIIOUeHUs K cetu "MHTepHer" u
oOecrieueHueM JIOCTyMma B DJIEKTPOHHYIO HH(POPMAIIMOHHO-00pa30BaTEIbHYIO
Cpelly YHUBEpPCUTETA.

HaumeHnoBaHue yueOHBIX ayAUTOPHIi, IepeyeHb Anpec
(MecTOmo0KEHHE)
Y4eOHBIX ayIMTOPHI

Ayn. 503 VueOnas aymauropus (I NMPOBEACHHS 3aHATHHA JIeKIuoHHOTo Tuma u | 192007, 1. CaHKT-
3aHSATHIA CEMHHAPCKOTO THIIA, KyPCOBOI'O MPOCKTHPOBAHMS (BBIMONHEHUsT KypcoBbIX | [letepOypr, VI
paboT), TpyNmoBBIX M WHIWBUAYaJbHBIX KOHCYIbTallMH, TeKymero KoHTpois u | Ilpwmykckas, n. 3,
NPOMEXYTOYHOM arTecTanuu), OOOpyZOBaHa MYJIbTHUMEAUHHBIM KOMIUIEKCOM. | JHUT. A
Crenmann3nupoBaHHAS Mebenp W oOopymoBanme: YdeOHas wMeOenp Ha 92
MOCAI0YHBIX MECT, pabodee MECTO MperogaBaTels, TpHOyHa aynuTopHas - 1 miT.,
JI0CKa ayauTopHas - 1 mwT., Tym0a it anmapatypsl - 1 wr., MonoGmok Acer Aspire
Z1811 Intel Core i5-2400S@2.50GHz/4Gb/1Th - 1 mr., MynsTUMeIUHHBIIR
npoekrop NEC ME401X - 1 mr., Dkpan ¢ anexkrpornpuBogoM Draper Baronet
183x240 cm213/84 - 1 wt., Mukmep-ycunurens (JPA-1240A) 240 Bt/100 B - 1 wr.,
Axyctuueckass cuctema JBL CONTROL 25 WH - 4 mr. Habopsr
JIEMOHCTPAITMOHHOTO o0opynoBaHMsI u y4eOHO-HATIIATHBIX TTOCOOHIA:
MYJIETUMETUAHBIC TIPUIOKEHUS K JICKIIUOHHBIM KypcaM UM MPaKTHUECKUM 3aHSATHIM,
MHTEPAKTHUBHBIC Y4eOHO-HATIISIAHBIC TTOCOOHSL.

Ayn. 403 Jlaboparopus "JlaboparopHsiit komiuieke' Criernanu3upoBantas meoensb u | 192007, 1.  CaHkr-
obopynoBanue. YueOHas MeOenbr Ha 40 mnocamouHblx MecT, padouee Mecto | IletepOypr, VL.
npernojaBarelns, 10cka MenoBas - lmr., TpuOyHa - lmr.MonoOmok Acer Aspire | [Ipuinykckas, na. 3,
Z1811 Intel Core i5-2400S@2.50GHz/4Gb/1Tb - 1 wmr., Komnerotrep 13-8100/ | nur. A

81'6/5001°6/ Philips224E5QSB - 13 mrr., MynstumMeautinsiii mpoektop NEC ME401X
- 1 wr., Kononku JBL(Genbie) - 2 mit., Dxpan ¢ snekrponpuBonoM Screen Media
Champion 203x153cm. MW 4:3. 4-yr. xopnyc - 1 mr., Mukmep-ycunurens TA-
1120 - 1 mr., BecnpoBoamas touka moctyma/UNI FI AP PRO/Ubiquiti - 1 mr.
Habopsl AeMOHCTpPaITMOHHOTO OOOPYIOBAaHUS W yYCOHO-HATISIIHBIX ITOCOOWA:
MYJIBTHMEIUIHBIC TIPUIOKEHUS K JIGKIMOHHBIM KypcaM M TPaKTUYECKUM 3aHSATHSM,
WHTEPAKTHUBHBIE YUeOHO-HATIIATHEIC TTOCOOMS.

7. METOJANYECKUE YKA3ZAHUS J1JI51 OBYUAIOLETOCSI MO
OCBOEHMIO JUCHUIIUHBI

[Ipuctymass K W3Y4YEHUIO MUCIUIUIMHBI, OOydYarOIIeMyCs HE00X0IuMO
O03HAKOMUTBCS CO CIEAYIOINMHU IOKYMEHTAMMU:
— y4eOHO-METOIMUECKOM JOKYMEHTAIIUEH,
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- JJOKAJIbHBIMH HOPpMAaTHUBHbBIMU dKTaMH, PETIAMCHTHUPYIOIIUMU
OCHOBHBIC BOITPOCHI OpraHu3anuu u OCYHICCTBJICHUA 06p330BaTeHBHOﬁ
ACATCIIbBHOCTHU, B TOM YHMCJIC PCTIIAMCHTHUPYIOINNC TTOPAAO0K IMPOBCACHNA TCKYLICTO
KOHTPOJIA YCIICBACMOCTH U HpOMC}KYTO‘IHOﬁ aTTcCTalnn 06yqa}om1/1xc51;

— rpadukoM KOHCYJIbTAIIHH COTPYJTHUKOB npocgeccopcko-
IPENnoAaBaTeIbCKOr0 COCTAaBA.

YpoBeHb U TIyOMHA OCBOCHHS IUCIUIUIMHBI OMPENCISIOTCS aKTUBHOW U
CHUCTEeMAaTUUYECKO paboTol 00ydYaromuXCsl Ha JEKIMOHHBIX 3aHATHIX, 3aHITHIX
CEMHUHApPCKOTO THIA, BBHIMOJHEHHUEM CaMOCTOSITENILHON pabOThl, B TOM YHCJE B
YaCTH BBIJCIICHUSI HANOOJIee 3HAYNMBIX M aKTyaJbHBIX MTPOOJIEM s TallbHEHIIIeTO
u3ydeHus. OcoObIM YCIOBHEM Ka4€CTBEHHOTO OCBOEHUS AUCIMIUIUHBI SBIISAETCS
apdeKkTuBHAS OpraHW3alys Tpylda, MO3BOJIAIOIMIAS PACIPENeIUTh YUeOHYIO
Harpy3Ky paBHOMEPHO B COOTBETCTBHH € IpadKoM yueOHOTO Mmpoliecca.

[Ipy moArotoBke K y4eOHBIM 3aHATHSIM OOYYArOIIMMCS MPEIOCTABISIECTCS
BO3MOXXHOCTh ~ TOCCIICHUS  KOHCYJNBTAIMA  COTPYAHUKOB  MPOQECCOPCKO-
npenojasaresnbekoro cocrapa CIIOI'DY cornacHo pacnucaHuio, YCTaHOBIEHHOMY
B rpauke KOHCYJIbTallUM.

AynuTopHass W BHeayJauTOpHas pabora oOydYaromuxcs JOJDKHA OBITh
HamnpaBJieHa Ha pOpMHUpPOBAHUE!

— (yHIaMEHTaIBHBIX OCHOB MHUPOBO33pPEHUS O0y4JaroIIMXCs u
€CTECTBEHHOHAYYHOTO MTO3HAHMUS,

— 0a3WCHBIX 3HaHWUH, COOTBETCTBYIOIIMX HAIMpPABICHUIO TMOJATOTOBKH U
3asBJICHHONW TMPOGeCCUOHAIBHOW 00y1acTH, (OPMHUPYIOIIMX IIEJICBYI0 U
po(hecCHOHANBHYIO OCHOBY I ITOATOTOBKH KaJIpOB;

— mnpodeccuOHANbHBIX KOMIETEHIIUH OPUEHTUPOBAHHBIX HAa YIOBJIETBOPEHUE
NOTPeOHOCTEH phIHKA TPY/Ia;

—  UHAUBUAYAJIBLHON TPAEKTOPUHU MOCPEICTBOM OCBOEHUSI YHUKAJILHOTO Habopa
npo(eCcCUOHANIbHBIX ~KOMIIETEHLIMA JOMOJHSIOIUX KOMIIETEHTHOCTHYIO
MoOzieNIb  OOydarlomierocsi, 3a CYeT OpUEHTAllMd Ha  KOHKPETHbIE
npodeccuoHanbHbIe CHEeUaATU3UPOBAHHbIE 00JIACTH 3HAHUM, OIIpeIesieMble
NPEACTABUTEISIMU PBIHKA TPY/Ia;

— METaHaBbIKOB OOYyYaIOlIUXCs, TAKUX KaK: KOMaHAHas paboTa U JHUIEPCTBO,
aHalln3 JAaHHBIX, IU(POBBIC HABBIKH, pa3padOTKa U pean3alus MPOEKTOB,

MEXKYJIbTYPHOE B3aUMOJICHCTBUE.

8. OCOBEHHOCTHU OCBOEHUSA JUCIUIIJIMHBI U1 UTHBAJINIOB
N Jinl C OrPAHUYEHHBIMHA BO3MOKHOCTSAMMU 310POBbSA

OOyueHne OOy4YarOIIMXCS C OTPAaHMYEHHBIMM BO3MOXHOCTSMHU 30POBBS
npu HEOOXOIMMOCTH OCYIIECTBIISIETCS Ha OCHOBE aJanTHpPOBaHHOW paboueii
OporpaMMbl  C  HCIOJb30BAaHMEM  CHEHHANBHBIX METONOB OOydeHUs U



JTWIAKTHYECKAX ~ MaTepUaioB, COCTaBICHHBIX C  y4eTOM  OcOoOeHHOCTEH
NCUXO(HU3UUECKOTO0 PAa3BUTHS, WHIMWBUAYAIBHBIX BO3MOXKHOCTEH W COCTOSIHHS
3JI0POBbsI TAKWX 00ydaromuxcs (00yJaromnierocs).

B 1mensx ocBoeHHMs ydeOHOW MporpamMmbl JWCIHMIUIMHBI WHBAIHJIAMU |
JUIIAaMH  C  OTPAaHUYCHHBIMH  BO3MOJXKHOCTSMH  3JIOPOBbS Y HUBEPCUTET
o0ecrneynBacr:

— JIUIS. UHBAJIUJIOB W JIMI] C OTPAHMYECHHBIMU BO3MOXKHOCTSIMH 37I0POBbSI TI0
3pEHUI0: pa3MEIICHUE B JOCTYMHBIX I OOYYAIOIIUXCS, SBJSIOMIUXCS CICTIBIMU
WM  CIa0OBUAIIMMHU, MECTaXx W B aJanTUPOBaHHOW QopMe CIpaBOYHOU
uHQOpMAIIMU O pacHHCaHUU YYCOHBIX 3aHATHN; MPHUCYTCTBHE AaCCHCTEHTA,
OKa3bIBAOIIETO oOyyJaroriemycs HEO0OXOIUMYIO MOMOIIb; BBIITYCK
AIbTEPHATUBHBIX (POPMATOB METOJUYECKUX MATEpUATOB (KPYMHBIM MIpUPT WU
aynuodaiini);

— JUIsI UHBAJIMJIOB M JIMI[ C OTPAHUYEHHBIMU BO3MOKHOCTSMU 310POBbSI 1O
CIYXY: HaJIJIeKAIUMU 3BYKOBBIMH CPEICTBAMU BOCHPOU3BEIeHHE HH(OPMALIUH;

— JUIl MHBAJIWAOB W JIMI C OTPAHUYECHHBIMH BO3MOKHOCTSMH 3J0pPOBbBS,
MMEIOIIMX  HApyLIEHUs  ONOPHO-ABUTATENBHOTO  amnmapaTra:  BO3MOXKHOCTH
OecIpens TCTBEHHOIO JI0CTyIa 00y4YaroluXxcsi B yueOHbIe TOMEUICHUs, TyaJeTHbIE
KOMHATbl U Jpyrue noMeuieHus: Kadenpel, a Takxke NpeObIBAHUE B yKa3aHHBIX
IIOMEIIECHUSIX.

OO6yuaronuecs U3 yncia HHBAIU0B U Juil ¢ OB3 o0ecrnieueHbl eyaTHBIMU
U (WaM) DIEKTPOHHBIMM  oOpa3oBaTeNbHBIMU  pecypcamMu B (dopmax,
aJaNTUPOBAHHBIX K OIPaHUYEHUSIM UX 370poBbsi. OOpa3oBaHHE OOYYAIOIIUXCS C
OTPaHUYEHHBIMH BO3MOKHOCTSIMU 3JIOPOBbSI MOJKET OBITh OPraHM30BaHO Kak
COBMECTHO C JAPYTUMH OOYYalolUMMHUCSA, TaK W B OTIEIbHBIX Tpynmnax WiId B
OTJICTbHBIX OpPTaHU3AIUSX.
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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.

Meton 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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