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1. HEJIM OCBOEHM S JUCHUITVINHBI

Hean:

HOHY‘-IGHI/IG HABBIKOB HCIIOJB30BaHUA MCTOOOB H Mozneneﬁ aHaJIn3a AOaHHBIX H
COOTBETCTBYIOILIECTO
OKOHOMMYCCKHX 3aJay.

KOMIIBIOTCPHOT'O

UHCTPYMEHTapHs JUIsL  pelIeHUs

2. MECTO JJUCHOUILJIUHBI B CTPYKTYPE OBPA3OBATEJIBHOM
IHPOI'PAMMBbI

Jucuumnanaa b1.0 Anann3 JaHHBIX OTHOCHTCS K 00s3aTeNbHOM YacTh bitoka 1.

3. IVIAHUPYEMBIE PE3VYJIBTATbBI OBYUYEHMUS 1O JUCHUIIJINHE

Konx u HaumMeHOBaHMe Kon u
KOMIIETEHIIMHU BHIMYCKHUKA | HanMeHOBaHUeE IInanupyemble pe3yJbTaThl 00y4eHHs 110 JUCHHILINHE
HHAUKATOpa
JOCTHKEHUS
KOMIIeTeHI M i
YK-1 - Cnocoben YK-1.2 - 3HaTh: CUCTEMHBIH MOJAXOJ IJIsl PEUICHUS MOCTaBICHHBIX
OCYILECTBIIATH MTOUCK, PazpabatbiBaer 3ajay.
KPUTUYECKUN aHANN3 U BapHaHTHI .
YMeTh: OCyHmIeCTBISTh MOUCK, KPUTHYECKMH aHaiu3 H
cuHTe3 nHpopmanuy, peeHus
. . CHHTE3 UH(pOpMAaIHH. .
IPUMEHSTh CUCTEMHBII poOIeMHON
HOAXON 11 pEIICHUA CUTyalluu Ha Brnaners: meromamu peuieHusi npoOJeMHON CHUTyallud Ha
IIOCTABJICHHBIX 33114 OCHOBC OCHOBE KPHUTHUYECKOI'O aHajlu3a JOCTYIHBIX HCTOYHHKOB
KPpUTUYCCKOT'O I/IH(l)OpMaHI/H/I. .
aHam3a
JOCTYITHBIX
HUCTOYHUKOB
nH(pOpMaITuu
OIIK-6 - Cnoco6en nonumats | OIIK-6.2 - 3HaTh: MIPUHLIUIIBL paboTsr COBPEMEHHBIX
MPUHIMITEL Pa0OTHI Hcnonbsyer WHPOPMALMOHHBIX TEXHOJIOTHH.
COBPEMEHHBIX METOABI U
VYMeTh:  UCHmONB30BaThb WX JUIA  PEUICHUS  3aj1ad
UH(POPMALMOHHBIX IIPOTrpaMMHbIE

TEXHOJIOTHIA ¥ UCTIOIh30BaTh
UX JUTSL PEIICHHS 3a1a4
npodeccuoHaTbHON
JCSITEITBHOCTH.

CpencTBa Juist
coopa, 00paboTKH
Y aHAIN3a JaHHBIX

po(eCcCUOHATBHOMN IEATENEHOCTH. .

Bnameth: MeTogamMu M TMPOTPAMMHBIMH CPEACTBAMH IS
cOopa, 00pabOTKM U aHAIIN3a JaHHEIX..

4. CTPYKTYPA U COAEP KAHUME JTUCHUITJIMHbBI*

Homep u
HAaUMeHOBaHHe TeM
H/WIu
pa3aeyioB/TeM

Coaep:xanue TUCHUILTHHBI

O0BLeM TUCHUILINHBI

(akageMHYecKHe YaChl)

KonTakTHas pa6ota

3JIT | II3 JpP | CPO




T | Tunel 1 METOIBI TPEACTABICHUS NaHHBIX Pa3IAIHON
ema 1.
P . npupoasl. Busyanuzanusi JaHHBIX. AHANIW3 OCHOBHBIX

a3BCI0HBIN CBOWCTB JAaHHBIX, HAaXOXJEHHE B HHUX OOMINX 4 5 12
aHaJIn3 TaHHbIX 3aKOHOMEPHOCTEH, pacnpeneneHuii. OIHOMEPHBIA U

MHOTOMEPHBIN aHAJIN3 JaHHBIX.
Tema 2. bazoBsle OnucarenabHbIE CTaTUCTUKHU. IIpoBepka
CTaTHUCTUYECKHE CTaTUCTUUYECKUX TumoTe3. KoppensluHroHHBIA aHaIu3. 4 5 19
METO/IbI AaHAJIN3Aa AHanu3 TaOJIHIl CONPSKEHHOCTH.
JAHHBIX.
Tema 3. O6pabotka | Pabota c mpomyckamu u BeiOpocamu. Hopmanuzanus u
JaHHBIX PA3IMYHON | CTaHJapTH3auus JaHHBIX. OOpaboTKa KaTeropHaabHbIX 4 6 12
MPUPOLEL. MMPU3HAKOB.
Tema 4. MeTonast Meton rinaBHbIX KoMmoHeHT. Metonm T-SNE. Metoxn
MOHMYKECHUS UMAP.
4 6 12

pa3MepHOCTH
WCXOIHBIX JaHHBIX
T 5 Knacreper. Metpuku 6mm3octu. Metonisl 00beAnHEHNS

ema 5. N .
K . KkimactepoB. Mepapxudeckwii KJIacTEpPHBI aHAIU3.

JTaCTCpHBIN Hennporpammel. Merox K-means. Metogq DBSCAN. 4 6 12
aHaJIus. MeTo/bl OLIEHKM KadecTBa KiacTepusaluu. MeToj

CHITyDTA.

KoHTpoJn: 36
Bcero no gucuunjauHe: 20 28 0 60

*3JIT — 3aHsTHS JIEKITMOHHOTO THIA, [13 — BCce BUABI 3aHATHI CEMUHAPCKOTO THIIA, KPOME JTa00paTOPHBIX
pabort, JIP — nabopatopusie pabotsl, CPO — camocTosiTenbHas paboTa 00yJaromerocs

5. YYHYEBHO-METOANYECKOE U HTHOOPMALIMOHHOE
OBECIIEYEHMUE JJUCIUIIJINHBI

5.1 PekomeHnayemasi JuTepaTypa

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

JJIeKTPOHHBIE PeCypChI

Husoposxkuna JI.U. CtaTuctuueckue MeToIbl aHAJIN3a JAHHbIX :

yaeonuk / JI.W. HuBopoxkkuna, C.B. ApxenoBckuii, A.A. Pynsra
[v np.] ; mox o6mr. pen. JI.M. HUBOpOXKHHO# . — DIEKTPOH. JaH.
- M.; U3narensckuit Llentp PUOP: OOO "HayuHo-u3zgatenbckuit
nentp MHOPA-M", 2016. — 333 c.

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

AHalu3 JaHHBIX @ yaeOHUK Jutst By30B / B. C. Mxwurapsis [u 1p.];
nox penakuueit B. C. Mxutapsina. — Mocka: 3gaTenbcTBo
Opaiit, 2021. — 490 c. — (Bsicmiee oOpa3oBaHue).

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

MupkuH, b. I'. Benenue B aHanu3 TaHHBIX: YIEOHUK U
npaktukyM / b. I'. Mupkun. — Mocksa: U3narensctBo HOpaiir,
2020. — 174 c¢. — (Bricmiee o6pa3oBanue).

https://urait.ru/bcode/450262

I'ypukoB C.P. OCHOBBI anropuTMH3aLMKi U IPOrPaMMHUPOBAHUS Ha

http://znanium.com/go.php?id=970143
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http://znanium.com/go.php?id=556760
https://urait.ru/bcode/469022
https://urait.ru/bcode/450262
http://znanium.com/go.php?id=970143

Python : yuebnoe mocodue. — DaekTpoH. aan. — M.: ®OPYM:
NMH®PA-M, 2019. — 343 c.

Kazanckwii, A. A. TlpuknanHoe nporpammupoBanue Ha Excel
2019 : yuebHOE ocobue i CpeaHEro MpoPecCuOHATIHLHOTO

oGpasosanmst / A. A. Kasarcknit. — 2-¢ u3j., nepepa6. u gon. —  [nttps://urait.ru/bcode/470405
Mocksa :

N3narensctBo FOpaiit, 2021. — 171 c.

5.2 IlepeyeHb JIUIEH3HOHHOTO M CBOOOHO PACIPOCTPAHAEMOTI0
IPOrpaMMHOI0 odecre4eHusi, B T.4. 0Te4eCTBEHHOI0 MPOM3BO/ICTBA

7-Zip
LibreOffice

OC AunbT 06pazoBanue 10
Jupyter Notebook

Python

5.3 llepeuenb nHPpopManMOHHBIX clipaBo4YHBIX cucteM (MCC) n
COBpeMeHHbIX NpodeccuoHanbHbIX 0a3 JaHHbIX (CIIB)

Ne HaunmenoBanmne CIIB1/ UCC

1. JrekTpoHHas oubnmroTeka Grebennikon.ru — www.grebennikon.ru

2. Hayunas snexkrponnas 6ubnuorexka eLIBRARRY — www.elibrary.ru

3. Hayunas snexktponHas 6ubnuorexa KubepJlenuka — www.cyberleninka.ru

4. basa gannbix ITOJIITPE]] CripaBounuku — Www.polpred.com

5 basa nanueix OECD Books, Papers & Statistics na miardopme OECD iLibrary
' www.oecd-ilibrary.org

6 CrpaBouHas npaBoBas cucrema Koncynprantllntoc (MHCTaIIIMPOBaHHBIN pecypc
' CII6I' DY mmm www.consultant.ru)

7 CrpaBounas npaBoBas cucrema «I'APAHT» (uncrammpoBannsiii pecypc CIIOI DY
' WM Www.garant.ru)

8 HudpopmanrmoHHO-cripaBouHas cuctema «Komeke» (MHCTaIUIMPOBaHHBIN pecype
' CII6I' DY mm www.kodeks.ru)

9. DrekTpoHHas oubnmmuoTeuHas cuctema BOOK.ru - www.book.ru

10. PnexTponnas Guémuoteunas cucrema DbC IOPAUT — www.urait.ru

1. SHeKTpOHgo-6H6HHOTeqHaﬂ cucrema SHAHUYM (ZNANIUM) —

WWW.zZnanium.com
12. DnextponHas 6udnuoreka CII6I" Y- opac.unecon.ru



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 CHEI[MalbHbIe TTOMEIICHUS
JUIsL TIPOBEACHMS 3aHSATUN JIEKIIMOHHOTO THWIA, 3aHATHM CEMUHAPCKOIro THIIA,
KypCOBOTO MPOEKTUPOBAHUS (BBINOJHEHUSI KYpPCOBBIX padoOT) TpyNIOBbIX U
WHIUBUIYAIbHBIX KOHCYJbTAllMM, TEKYIIEro KOHTPOJS ¢ IMPOMEKYTOYHOU
aTTECTAIlNH, a TAK)KE MIOMEIIEHUS ISl CAMOCTOSI TETbHOW PaOOTHI.

[TomerneHust OCHaIIEHBI OOOPYJOBAaHUEM U TEXHHUYECKHUMHU CpPEICTBAMHU
oOy4eHwus.

[TomereHust st CaMOCTOSATETBLHOM pPabOThl OOYYAIOMIUXCS OCHAIIEHBI
KOMIBIOTEPHOW TEXHUKON C BO3MOXHOCTBHIO MOAKIIOUEHUs K ceTu "MHTepHer" u
obecrieueHreM JOCTyna B JJIGKTPOHHYIO HWH(MOPMAIIMOHHO-00pa30BaTEIbHYIO
cpeny YHHBEPCHUTETA.

HauMeHoBaHue YUeOHBIX ayIUTOPHii, epeyeHb Anpec
(MecTOMOJI0KEHNE)
Y4eOHBIX ayauTOpHii

Ayn. 0001 KowmmbloTepHblif Kimacc (Ui TpOBEACHUsS NpakTHUecKux 3ansatuid, | 191023, 1. Caskr-
KypCOBOTO TMPOEKTHPOBaHMS (BBIMOJHEHHS KypcOBBIX pabor) c¢ mnpumeHenueM | [lerepOypr, yn. Kanan
BBIYMCIIUTEIBHON TEXHUKH). Ob6opynoBan MynbTUMeauiAHBIM | ['puboenosa,  30/32,
komriekcoMm.Criennanu3upoBantas Mebenb u o0opynoBanue: YueOHas meOenb Ha | auTep «A», «b», «P»

25 mocaZoYHBIX MeCT, pabo4ee MEeCTO MperoaaBares, cToa 1 1mT., Jocka MenoBast |
mT. (2-X CEeKIMOHHAs), TOCKa MapKepHasi Ha KOJeCcHuKax lIIT., BemanKa CToiKka 31IT.,
xamosn 2mr. Kommerorep Intel 15-7400/8Gb/1Th/ Momurop. DELL S2218H - 24
mT. Habopsl neMOHCTpAIMOHHOTO 000PYIOBaHUS W y4eOHO-HATISIIHBIX ITOCOOMIA:
MYJIbTUMEIUIHbIE IPUIOKEHHUS K JIEKIMOHHBIM KypcaM U NPaKTHUECKUM 3aHSITHSAM,

WHTEPAKTUBHBIE YUeOHO-HATIISAIHEIC TTOCOOHS.

Ayn. 0003 KowmmbloTepHblii Kimacc (Uis TPOBEACHUsS NpakTHUecKux 3aHsaTuid, | 191023, 1. Caskr-
KypCOBOTO TMPOEKTHPOBaHMS (BBIMOJIHEHHS KypcOBBIX pabor) c¢ mnpumMeHenueM | [letepOypr, yn. Kanan
BBIYMCIUTEIbHON  TexHUKH). OOopyaoBaH MyJIbTUMEIUHHBIM  KomIuiekcoM. | [puboemosa,  30/32,
O0opynoBaH MyJbTUMEAUHHBIM KOMIUIEKcoM.Crienuaan3upoBanHas ~ MeOenb U | autep «A», «b», «P»

oOopynoBanue: YueOHas MeOenb Ha 25 TOCAJAOYHBIX MECT, padodyee MeCcTo
npenojaBarens, cTol - 1 mT., Jocka MajeHbKas MeJioBas - 1 mT., Tocka MapKepHas
Ha Kojecukax - 1 mrT., kademapa - 1 mT., Bemagka CTOWKa - 3 IIT., )KaJlfO3d - 2 IMT.,
Kommerotep 15-7400/8Gb/1Th/DELL S2218H - 24 mrt., WHTepakTHBHAsS TOCKa
ScreenMedia OP78 ¢ MOOWIBHOM CTOMKONW M Kpemex s Ipoekropa - 1 .
Habopsl aeMOHCTpaIlMOHHOTO OOOPYIOBAaHUS W yYeOHO-HATISIIHBIX ITOCOOWA:
MYJIBTAUMEIUIHHBIC TIPUIOKEHUS K JICKIIMOHHBIM KypcaM M TPAKTHUECKUM 3aHSITHSM,

WHTEPAKTUBHBIE YUeOHO-HATIISAIHEIC TTOCOOHS.

Ayn. 2067 YueOnas aynuropusi (Uil TIPOBEACHUS 3aHATHH JekinuoHHOro Ttuma u | 191023, r. Caskr-
3aHATHH CEMHHAPCKOIo THIIA, KyPCOBOI'O MPOEKTHPOBAHMS (BBIMOMHEHUsT KypcoBbIX | [letepOypr, yin. Kanan
paboT), TpynmoBBIX M WHIMBUAYaJbHBIX KOHCYJIBTAallM, TEKyllero KoHTpois u | I'puboemoa,  30/32,
IPOMEXKYTOYHOM aTTeCTaluu), o0opyznoBaHa MYJbTUMEAUNRHBIM | JUTEP «A», «b», «P»

KomIutekcoMm.Criermanu3npoBanHas MeOenb u o0opyaoBanne: YueOHas mMeOenb Ha

150 mocamouyHBIX MecT, pabodee MECTO TperofaBaTeNs, Jocka MeioBas (4-x




ceKIroHHan) - 1 mr., kadenpa - 1 wr., Tym6a M/M - 1 wrt., croxn - 1 wr., cryn - 3 wr.,
Kommsrotep Intel 13-2100 2.4 Ghz/500/4/Acer V193 19" - 1 wT., MynbTHMe TUAHBII
npoekrop Tum 2 Panasonic PT-VX610E - 1 mr., 'pomkoroBopurens 2-nonocHoi Hi-
Fi PRO MASKGT-W - 2 mr., Mukiiep ycumutens TA-1120-1 mr. B KOMIUIEKTE ¢
Behringer XM8500 ULTRAVOICE - 1 mwr., DkpaH ¢ anekrpornpuBogom 183x240 cm
Kommakr - 1 mT. HaGopsl AeMOHCTpPAaMOHHOTO OOOpYAOBaHMS U y4eOHO-
HaIJIAHBIX TTOCOOMIA: MYJIbTUMEAWHHbBIE INPUWIOKEHUS K JIEKIMOHHBIM KypcaM |

IMPAKTUYCCKUM 3aHATHAM, HHTCPAKTUBHBIC yqeGHo-Harn;meIe IoCco0usI.

Ayn. 2009 VYuebnas aymuropus (IS TIPOBEICHUS 3aHATHH JICKITMOHHOTO THIA U
3aHATUIl CEMHHAPCKOTO THIA, KypCOBOTO NMPOEKTHPOBAHUS (BBIIOIHEHMS KYPCOBBIX
paboT), TPYNNOBBIX W HMHAWBUIYAIbHBIX KOHCYJIBTAllMi, TEKYIIEro KOHTPOIS M
MPOMEXYTOYHOM aTTeCTaluu), o0opyznoBaHa MYJIbTUMEAUHHBIM
komIiekcoMm.Criennanu3upoBanHas Mebenb u 00opynoBaHue: YueOHasi meOenb Ha
122 mocamouHbix MecT (cTos y4eOHbId 61 miT., cTyapeB 122 mT.), pabouee MecTo
npenojaBarens, cTodl M/M, Tym6a 1 mT., mocka menoBas 1 mT. (3-X CeKUUMOHHAA),
kagenpa 1 wr., tym0a 1 wr., kagenpa 1 wr., cryn 2 wr., Komnstorep Intel i3-2100
2.4 Ghz /AGb/500Gb/Acer V193 19" - 1 mir., 3BykoBoii ipoektop Yamaha Y SP-3000
- 1 ., IToaBec mpoekTopa ¢ IUIOIL. I/KamMepsl - 1 mT., DKpaH NpoeKInoHHbIH draper
- 1 wr., Mynerumenuitaeiii npoekrop Tun 2 Panasonic PT-VX610E - 1 mr.,
Kpownmireitn morosnounsiit Screen Media D1 - 1 mr. HaGops!l 1eMOHCTPAIHOHHOTO
000pyIOBaHHUA M Y4eOHO-HATIAAHBIX IOCOOMI: MYNbTHMEANIHBIE TPHIOKEHUS K
JEKIMOHHBIM KypcaM | TpPAaKTHYECKUM 3aHATHAM, HWHTEPAaKTHBHBIE Yyd4eOHO-

HaIJSIHEIE I0OCOOHS.

191023, r. CaHkt-
[TerepOypr, yn. Kanan
I'puboemosa,  30/32,

autep «A», «by», «P»

/. METOANYECKHUE YKA3ZAHUA JJISA OBYHAIOLIET'OCH 11O

OCBOEHMIO JUCHUIIUHBI

[Ipuctynas K WU3y4EHHIO JUCHUIUIMHBI, OO0ydYaromemycss HeoOX0IuMOo

O03HAKOMUTBCS CO CIEAYIOINMU IOKYMEHTAMMU:
— y4eOHO-METOIMUECKOMN JOKYMEHTAIIUEH,

- JJOKAJIbHBIMH HOPMATUBHBIMU aKTaMH, PETIAMCHTHUPYIOIITUMU
OCHOBHBIC BOITPOCHI OpraHu3anuu u OCYHICCTBJICHUA
ACATCIIbBHOCTHU, B TOM YHMCJIC PCTIIAMCHTHUPYIOINNC TTOPAAO0K IMPOBCACHHA TCKYILICTO

00pa3oBaTeNbHON

KOHTPOJIA YCIICBACMOCTH U HpOMG)KYTO‘IHOﬁ arrecranuu 06yqa}01111/1xc;1;

— rpagukomM KOHCYJIbTalUH COTPYJAHHKOB

MpernoaaBaTCiIbCKOro CocraBa.

npodeccopcko-

VYpoBeHb W riayOMHAa OCBOEHUS AUCIUIUIMHBI OMPENEISIOTCS aKTUBHOU U
CHUCTEMATHYECKON paboToi 00yJaromuxcsi Ha JICKITMOHHBIX 3aHSTHIX, 3aHSTHIX
CEMUHAPCKOTO THUIIA, BBIMOJHEHUEM CaMOCTOSATEILHON pabOThl, B TOM YHCIIC B
YacTH BbICJICHUS HanOO0JIee 3HAYMMBIX M aKTyaJIbHBIX MPOOJIEM ISl JAIbHEHUILIEro
n3ydeHusi. OcoObIM yCIOBHEM Kauye€CTBEHHOTO OCBOCHUS UCIHIUIMHBI SBIISECTCS



abdexTuBHAS oOpraHu3aMs TPyAa, MO3BOJSIONAS PACTPENCIUTh YIEOHYIO
Harpy3Ky paBHOMEPHO B COOTBETCTBUHU € IparKoM yueOHOro npolecca.

[Ipy moArotoBke K y4eOHBIM 3aHATUSIM OOYYarOIIMMCS IPEIOCTABIAECTCA
BO3MOXHOCTh ~ MOCELIEHUSI  KOHCYJBTAlMM  COTPYJHUKOB  MPOGeccopCKo-
npenonaBarenbckoro cocraBa CII6I'DY cornacHo pacnucanuio, yCTaHOBICHHOMY
B rpa(ke KOHCYJIbTallUH.

AynutopHas W BHEayAMTOpHas paboTa oOydYaroImUXCs JJOKHA OBITh
HarpaBjieHa Ha (OpMUPOBAHUE!

— (yHIaMEHTAIbHBIX OCHOB MHPOBO33pPEHUS O0y4JaroIIMXcs u
€CTECTBEHHOHAYYHOIO [TO3HAHUS,

— 0a3uCHBIX 3HAaHUH, COOTBETCTBYIOUIMX HAMPABICHUIO TOJITOTOBKA U
3asiBJIEHHOW NpodeccHoHanbHOil o0mactu, (OPMHUPYIOUIUX LEIEBYI0 U
po(hecCHOHATFHYIO OCHOBY IS TOATOTOBKH KaJIPOB;

— mnpodeccuoOHabHBIX KOMIETEHLIUH OPUEHTUPOBAHHBIX HA YIOBJIETBOPEHUE
NOTPeOHOCTEN phIHKA TPY/A;

—  UHAMBUAYAJIBHON TPAEKTOPUHU MOCPEICTBOM OCBOEHUSI YHUKAJIBLHOTO Habopa
npo(EecCUOHANIBHBIX KOMIIETEHLIMA JOMOJHSIOMUX KOMIIETEHTHOCTHYIO
MoOzeNlb  OOydarlomierocsi, 3a CYeT OpUEHTAllMd Ha  KOHKPETHbIE
npodeccuoHaNbHbIE CHEUATN3UPOBAHHBIE 00JIACTH 3HAHUM, ONTpeIessieMble
MIPEICTAaBUTENISIMUA PHIHKA TPYAQ;

— METaHaBBIKOB 00yYaroUIMXcs, TAKUX KaK: KOMaHJIHas paboTa W JIUJIEPCTBO,
aHalln3 JaHHBIX, IU(POBBIE HABBIKH, pa3padOTKa U pean3alus MPOEKTOB,
MEKKYJIbTYPHOE B3aUMOJECHCTBUE.

8. OCOBEHHOCTHU OCBOEHMUSA JUCIUIIJIMHBI J1JIs1 UTHBAJINIOB
N JInL C O'PAHUYEHHBIMHA BO3MOKHOCTAMMU 310POBbS

OOydeHrne OOYYaOIIUXCS C OTPAHMYCHHBIMH BO3MOXHOCTSIMHU 37I0POBBS
Ipu HEOOXOIMMOCTH OCYIIECTBISIETCS HAa OCHOBE aJanTHpPOBAaHHOW paboueii
IporpaMMbl  C  HWCIIOJB30BAHWEM  CHCIUATBHBIX  METOJAOB  OOy4YeHUS U
TUTaKTHYECKUX  MaTepUalioB, COCTaBJICHHBIX C  y4eTOM  OCOOEHHOCTEH
MCUXO(PU3NYECKOTO PA3BUTHS, WHAUBUAYATHHBIX BO3MOXXHOCTEH W COCTOSHUSA
3I0pOBbsI TAKUX 00yUaroImuXcs (00yJaromerocs).

B menmsx ocBoeHWs y4eOHOW NporpaMMbl JIUCIUIUIMHBI WHBAJIWIAMU H
JUIIAMH €  OrPAaHUYCHHBIMH  BO3MOXKHOCTSMH  37I0POBbS Y HHUBEPCHUTET
00ecneynBacT:

— JIUIS MHBAJIMJIOB W JIMI] C OTPAaHMYCHHBIMUA BO3MOXKHOCTSIMH 3JI0POBbBS T10
3PEHUIO: pa3MENIeHUE B JOCTYMHBIX JJI OOYYaIOIIUXCS, SBISIONMIUXCS CICTBIMU
WM  CIa0OBUIANIMMH, MECTaX W B aJanTUPOBaHHOW QopMe CIpaBOYHOU
uHQOpMAIIMU O pACIHCAaHUU YYCOHBIX 3aHATHN; TPUCYTCTBHE AaCCHCTCHTA,
OKa3bIBAIOIIETO oOyyJaroriemycs HEO0OXOUMYIO MOMOIIB; BBIITYCK
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ATBTEPHATUBHBIX (POPMATOB METOTUYECKUX MATEPUATIOB (KPYMHBIM MIPUPT WU
aynuodaiibl);

— IJIA MHBAJIWJ0B M JUI C OI'PaHUYCHHBIMH BO3MOXKHOCTAMMH 3O0POBBA 110
CIyXy: HAUIC)KAIIUMHU 3BYKOBBIMHU CPEACTBAMUA BOCIIPOU3BCACHHC I/IH(I)OpMaI_II/II/I;

— JJI MHBAJIWAOB U JIMI C OTPAHUYECHHBIMH BO3MOYKHOCTSIMHU 3J0POBbBS,
UMEIOIIMX  HApYyIIEHUs  OMNOPHO-ABUTATEIBLHOTO  amnmapaTta:  BO3MOXHOCTH
OecCTpensITCTBEHHOTO JTOCTYIa 00yJaronuXxcsl B y4eOHbIC TTOMEIICHMS, TYaJICTHBIC
KOMHATbl U Jpyrue noMeuieHus kKadenpel, a Takxke NpeObIBAaHUE B yKa3aHHBIX
MOMEIIECHHUSIX.

OO6yuaronuecs U3 yncia nHBaIUI0B U Juil ¢ OB3 obecrnieueHbl meyaTHBIMU
U (WIm) DSIEKTPOHHBIMH  O0pa3oBaTelIbHBIMU  pecypcaMu B  (opmax,
aJaNTUPOBAHHBIX K OIPaHUYEHUSIM UX 370poBbsi. OOpa3oBaHHe OO0YYaAIOIIUXCS C
OTPaHMYEHHBIMU BO3MOXXHOCTSIMH 370POBbsI MOXKET OBITh OPraHM30BAHO Kak
COBMECTHO C JPYrUMH OOYyYarOIIMMHUCA, TaK U B OTHEIbHBIX TPYMIaxX WU B
OTJICTBHBIX OpPTaHU3AIUSX.
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®OH/JI OLIEHOYHBIX CPEJICTB

1.1 KoHTpOJIbHBIE BONIPOCHI U 32IaHUSA K IPOMEKYTOYHON aTTecTAlluU

IToctanoBka 3aJa4ynu 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 CONPSHKEHHOCTH 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 TJIABHLIX KOMIIOHEHT.
YcnoBus MNPpUMCHHUMOCTU ME€TOAA I'NTaBHBIX KOMIIOHCHT. Fpa(bnqecm/[ﬁ ooaxond.

Jlnst KaKuX HCCIIEOBATEIbCKUX IIENIeH MCIONb3YyeTcs KiacTepHbli aHanu3? OrmnpeneneHue
KJIacTepa.

Metpuku OIM30CTH B 331a4ax KiIacTepu3aniu. MeTo sl 00beJMHEHUS KJIACTEPOB.
MeTopI HEpapXHIECKOT0 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.

Busyanmsamnus B maketre 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 BTOPOU AJIEMEHT, KpaTHBIH 5. B makere Python.
Knacrepnsrii ananms B Python.

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

1.2 TeMbl NMCbMEHHBIX PadoT

Paboueit 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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