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1. HEJIM OCBOEHM S TN CHUITJINHBI

Heanb:

HOJ’Iy‘ICHI/Ie HaBBIKOB HCIIOJIB30BaHUA MCETOIJOB H Moz[eneﬁ aHaJIn3a JaHHBbIX H
COOTBCTCTBYIOLICTO
OKOHOMMHYCCKHUX 3aJay.

KOMITIBIOTCPHOI'O

MHCTPYMEHTapUs JUIs peuieHus

2. MECTO JUCHUIJIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM
IHPOI'PAMMBbI

Jucrunnuaa b1.0 AHann3 JaHHBIX OTHOCHTCS K 00s13aTeIbHOM yacTH bioka 1.

3. IVNTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUA 11O JUCHUIIJIMHE

Koa u HamMeHOBaHHe

KO}I 1 HAMMCHOBAaHHE¢

KOMIIETEHIIUH B])IHyCKHI/IKa HHAMKATOpa HﬂaHI/IpyeMble pe3yJabTaThl Oﬁyqeﬂl/lﬂ mnmo
JAOCTHKEHUSI AUCIHUIINHE
KOMIIeTeHIH I

OIIK-6 - Cnocoben OIIK-6.2 - icions3yer | 3HaTh: NPUHIATIBL paboThI COBpPEMEHHBIX

MOHMMATh IPUHIUITEI PAOOTHI
COBPEMEHHBIX
WH(OPMAITMOHHBIX
TEXHOJIOTHH M UCTIONIH30BaTh
HX JUI pelIeHus 3a1a4
npoecCuoHaIbHON
NeSITETBHOCTH.

METOJIbI i IPOTPaMMHEIE
cpencTBa uist coopa,
00paboTKM 1 aHAIIN3a
JTAaHHBIX JUIS PEIICHUS
3amaq
npodecCuoHaIbHON
JeSITENBHOCTH

MH(POPMALMOHHBIX TEXHOJIOTHH.

YMeTh: HCIOJB30BaTh UX aJid pelICHUA 3aaad
po(heCCHOHAIBHON IEATEIILHOCTH.

Biagers: MeTonamMu M HPOrpaMMHBIMHU CPEICTBAMU
JUTs cOopa, 00pabOTKHU M aHAIM3a JJAaHHBIX.

VK-1 - Cnocoben
OCYIIECTBIISITH TIOUCK,
KPUTHYECKHUM aHAIU3 U
CHHTe3 HH(OpMAIIHH,
MPUMEHSTH CUCTEMHBIH
MOJXO/ AJISl peLLCHHs
MOCTaBJICHHBIX 33134

VK-1.2 - Pa3zpabarbiBaer
BapHaHTBHI pEIICHUS
MPOOJIEMHOM CHTYyalluH
Ha OCHOBE KPUTHUYECKOTO
aHaM3a JOCTYITHBIX
HCTOYHHKOB
nH(pOpMaITUu

3HaTh:  CHUCTEMHLIH
MMOCTABJIEHHBIX 3a/1a4.

MOAXOM  JUIsl  peIIeHUs

YMeTh: OCYIIECTBIATh IMOUCK, KPUTUYECKHA aHAIIN3
Y CUHTE3 UH(OpMAITUH.

Bnaners: METOJJaMH  pemIeHUus  MPOOIEeMHOH
CHUTyallud Ha OCHOBE KPHUTHYECKOIO aHalln3a
JIOCTYIHBIX UCTOYHUKOB HH(OPMAIIUH.

4. CTPYKTYPA U COAEP KAHUE JUCHUITJIMHbBI*

O0BeM TUCHUILINHBI
Homep n
aKajgeMHYecKHe 4achl
HAaHMeHOBaHUe TeM (aan )
/ Conep:xanue TUCHUTLTHHBI
n/nam KonTakTHasi paGora
pa3neyioB/TeM
3JIT | 03 JP | CPO
T 1 Tuner n METOJblI MPEACTABJICHUA JaHHBIX paSJ’IH‘IHOﬁ
Ma 1.
¢ . npuponbl. Busyanmzanus naHHBIX. AHAJIN3 OCHOBHBIX
PaspenouHbIi CBOIMCTB JaHHBIX, HaxXOXKAEHHE B HUX O0OIIUX 4 5 12
aHajns TaHHbIX 3aKOHOMEPHOCTEH, pacnpeseieHnii. OJHOMEPHBIA |
MHOFOMepHI)II\/’I aHaJIN3 JaHHBbIX.




Tewma 2. ba3zoBeie OnwucarenpHBIE CTaTUCTUKH. IIpoBepka
CTaTUCTUYECKHE CTaTHCTUYECKUX TuroTe3. KoppensinuoHHBIN aHau3. 4 c 1
METO/IBI AHAITN32 AHanu3 TabNIurIl CONPSKEHHOCTH.
TaHHBIX.
Tema 3. O6paborka | Pabora ¢ mponyckamu u BeiOpocamu. Hopmanu3zamus u
JAHHBIX PA3IMYHOM | CTaHIapTH3alus JaHHbIX. OOpaboTKa KaTeropHaabHbIX 4 6 12
NPUPOJBI. IIPU3HaKOB.
Tema 4. Metonast Mertona rnaBHbIXx KommoHeHT. Merox T-SNE. Meron
MTOHIKEHUS UMAP.
4 6 12
pa3MepHOCTH
HCXOIHBIX JaHHBIX
T 5 Knacrepsl. Metpuku 0sm3ocTi. MeToabl 00beIMHEHUS
ema 5. N .

. KiacTepoB. epapxudeckuii KJIaCTEpHBIM  aHAIU3.
KractepHbiit Jlennporpammel. Meron K-means. Metox DBSCAN. | 4 6 12
aHaJTH3. MeTompl OLEHKM KadecTBa KiIacTepusanuu. Meton

CHIIYITA.

KonTpoJn: 36
Bceero no qrucumniuiu-ge: 20 28 0 60

*3JIT — 3aHATHSA JEKIIMOHHOTO THTA, [13 — BCe BHUIIBI 3aHATHH CEMHUHAPCKOTO THIIA, KPOME JIA00OPATOPHBIX
pabort, JIP — maboparopusie padots, CPO — camocTosiTenpHast paboTa oOydaromerocs

5. YYHEBHO-METO/INUYECKOE U UTHOOPMAILIMOHHOE
OBECHHEYEHUE JUCIUIIJIMHBI

5.1 Pexomenayemasi Jiureparypa

bubauorpaduyeckoe onncanue u3gaHus (aBTOp, 3arjaBue, BUl,

DJIeKTPOHHbIE pPecypChl
MeCTO M I H31aHusA, KOJI. CTP.)

HuBopoxxkunaa JI.W. CTaTucTHYeCKUEe METOIB aHATN3a JaHHBIX |
yueOnuk / JL.U. HuBopoxkuna, C.B. ApxkeHoBckui, A.A. Pyzsira [u ap.]
; mox oo, pea. JI.W. HuBopoxxkuHo# . — DJIeKTpOoH. AaH. - M.;
M3narensckuii Lentp PUOP: OOO "HayuHo-u3gaTenbCKkuil HEHTP
MHDPA-M", 2016. — 333 c.

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

\AHAJIM3 TaHHBIX : yaeOHUK Jijis By30B / B. C. MxuTapsH [u Ap.]; nox
penaxuueii B. C. Mxurapsina. — Mocksa: U3narenscrso FO0paiit, 2021, | g, . https://urait.ru/bcode/469022
— 490 c. — (Bricmiee oOpazoBaHue).

MupkuH, b. I'. Bpenenue B aHain3 JaHHBIX: y4eOHUK U IPAKTUKYM / b.
[". Mupxun. — Mocksa: UznatensctBo HOpaiit, 2020. — 174 c. —
(Bricmiee obpazoBaHue).

https://urait.ru/bcode/450262

['ypukoB C.P. OCHOBHI aITOpUTMHUA3AIINH B IPOTPAMMHUPOBAHISI HA
Python : yue6Hoe nocodue. — DnextpoH. nan. — M.: ®OPYM: NUHDPA- http://znanium.com/go.php?id=970143
M, 2019. — 343 c.

Kazanckuii, A. A. Tlpukiagnoe nporpammuposanue Ha Excel 2019 :

yaeOHoe rocodue s cpeHero mpodh)eCCUOHAIBHOIO 00pa3oBanus / A.
A. Kazanckuii. — 2-e u3g., nepepad. u gorn. — Mocksa : M3naTenbcTBo https://urait.ru/bcode/470405
FOpaiit, 2021. — 171 c.



http://znanium.com/go.php?id=556760
https://urait.ru/bcode/469022
https://urait.ru/bcode/450262
http://znanium.com/go.php?id=970143
https://urait.ru/bcode/470405

5.2 IlepeyeHb JIMLEH3HOHHOTO M CBOOOIHO PACIIPOCTPAHAEMOI0

IporpaMmMHOro oﬁecneqemm, B T.4. OT€CYE€CTBCHHOI'0 ITPOU3BOJACTBA

- 7-Zip

- LibreOffice

- OC AnwT obpazoBanue 10
- Jupyter Notebook

- Python

5.3 llepeuenb nHpopManHOHHBIX cipaBo4YHbIX cucteM (MCC) n
coBpeMeHHbIX npodeccuoHaabHbIX 0a3 faHHbIX (CIIB/I)

Ne HaumenoBanue CIIB1/ UCC
1. JnekTponHas oubimoteka Grebennikon.ru — www.grebennikon.ru
2. Hayunas snekrponnas 6ubimoreka eLIBRARRY — www.elibrary.ru
3. Hayunas siekrponHas 6ubimoreka KubepJlenuka — www.cyberleninka.ru
4. basa nannbix [TOJIITPE]] CripaBournku — Www.polpred.com
5 baza nanueix OECD Books, Papers & Statistics na miardgopme OECD iLibrary
' www.oecd-ilibrary.org
CrnpaBouHas mpaBoBasi cucrema Koncynprantllntoc (MHCTaIIMPOBaHHBIN pecypc
6.
CIIOI' DY nmm www.consultant.ru)
7 CrnpaBounas npasoBas cucreMa «I’APAHT» (uncrannupoBanssiii pecype CIIOI' DY
' I WWW.garant.ru)
8 WupopmanmoHHO-cripaBouHas cucrteMa «Koeke» (MHCTaJUIMPOBaHHBINA pecype
' CII6I DY mnmu www.kodeks.ru)
9. JsekTpoHHas oubnuoreuHas cuctema BOOK.ru - www.book.ru
10. PnextponHas Guénmoreunas cuctema O5C FOPAUT — www.urait.ru
1 SHeKTpOH§0-6H6nH0TeqHaﬂ cuctema SHAHUYM (ZNANIUM) —
WWW.zZnanium.com
12. OnexTpoHHas 6ubauoreka CII6I" Y- opac.unecon.ru

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
AN CIUIIJIMHBI

Jna peanuzanuu JaHHOW AUCIUILIMHBI UMEIOTCS CHENHATIbHBIE TOMEIIECHUS

JUIsL TIPOBEACHMS 3aHATHUN JIEKIMOHHOTO THWIIA, 3aHATUNA CEMHHAPCKOIoO THIIA,
KypCOBOTO MPOEKTUPOBAHUS (BBINOJHEHUS KYpPCOBBIX pabOT) TPYyNMHOBBIX U
WHIUBUIYAIbHBIX ~KOHCYJIbTAllMM, TEKYIIEr0 KOHTPOJSI M MPOMEXKYTOUHON
aTTeCTalllH, a TAKXKe MOMEUIEHUS AJI1 CAaMOCTOSITEIbHOU PabOTHhI.

[Tomemennst ocHalieHbl OOOpY/IOBAaHMEM W TEXHUUYECKUMH CPEJICTBAMU

oOy4eHus.


http://www.grebennikon.ru/
http://www.polpred.com/
http://www.oecd-ilibrary.org/
http://www.znanium.com/

[Tomemenust 111 CaMOCTOSITENbHOM pabOThl OOYYAIOUIMXCS OCHAIICHbI
KOMITBIOTEPHOM TEXHUKON C BO3MOXXHOCTBIO MOJKIIOUCHUS K ceTu "MHTepHer" u
o0OecrieyeHueM JIOCTyNa B DJEKTPOHHYI0 HMH(POPMALMOHHO-00pPa30BaTEIbHYIO
Cpelly YHUBEPCUTETA.

HaunmenoBanue yueOHbIX ayIUTOPHIi, epevyeHb Anpec
(MecTOMmOI0:KEHUE)
Y4eOHBIX ayTUTOPH I

Ayn. 403 Jlaboparopus "JlaboparopHsiii komiuieke" Crienuanu3upoBanas meoens u | 192007, 1.  CaHkr-
oOopynoBanue: YueOHas wmeOens Ha 40 mocagouyHblx MecT, pabouee Mecto | [letepOypr, VI
npernojaBarelns, 10cka MmenoBas - lmT., TpuOyHa - lmr.MonoOmok Acer Aspire | [lpunykckas, na. 3,
Z1811 Intel Core i5-2400S@2.50GHz/4Gb/1Tb - 1 mr.,, Kommetorep 13-8100/ | mur. A

8I'6/5001°6/ Philips224E5QSB - 13 mur., Mynstumenuiinsiii mpoekrop NEC ME401X
- 1 mr., Konouku JBL(Gennie) - 2 mrT., Dkxpad ¢ anekrponpuBogoM Screen Media
Champion 203x153cm. MW 4:3. 4-yr. xopmyc - 1 mir., Mukmiep-ycunurens TA-
1120 - 1 ., BecnpoBomuas touka moctyma/UNI FI AP PRO/Ubiquiti - 1 .
Habopsr nmeMoHCTparioHHOTO 00OpYyIOBaHHS W Y4eOHO-HATIISIHBIX ITOCOOMIA:
MyHBTHMCHHﬁHLIC IMPUJIIOKCHUS K JICKIITMOHHBIM KypCaM U IMPAKTUYCCKUM 3aHATUAM,

WHTEPAKTUBHBIC Y4eOHO-HATIISTHBIC TIOCOOHS.

Ayn. 413 VY4yeOHnast aymutopus (Ui MPOBENEHHs 3aHATHH JeKuuoHHOro tuma u | 192007, 1. Caskr-
3aHSATHHA CEMHHApPCKOrO TUIA, KYpCOBOTO MPOEKTUPOBaHUs (BBHIOIHEHUS KypcoBbiX | [leTepOypr, YL
paboT), TpyNmoBBIX M WHIMBUAYaJIbHBIX KOHCYJIbTAallMH, TeKymiero KoHTpois u | [lpumykckas, ng. 3,
MPOMEKYTOUHOMN aTTecTalun), o0opymoBaHa MYyJbTUMEIUUHBIM | JUT. A

KomIuiekcoMm.Crieranu3npoBanHas MeOenb u o0opynoBanue: YdeOHas MeOenb Ha
28 mocaoYHBIX MeECT, pabouee MecTO IMpermoaaBareis, TpuOyHa - lmT., JOcKa
aynutopnast - lmr.Kommoerorep intel Core i3-8100S/8Gh/1T6 / Philips224E5QSB -
14 mwr.,Mono6nok Acer Aspire Z1811 Intel Core i5-2400S@2.50GHz/4Gb/1Tb - 1
., DKpaH npoekunoH. Projecta Compact Electrol 153x200 cm MATTE White S - 1
wt., Mynasrumenuiinbiii npoektop NEC NP-ME402X - 1 ., Kononku Hi-Fi PRO
MASKGT-W- (2mr.) - 1 mr. HabGopsl neMOHCTpanmnOHHOTO O0OpYIOBaHUS U
y4eOHO-HATJSIIHBIX  TIOCOOMIA: MyJNbTHMEAUNHHBIE TPWIOKEHUS K JIEKIIMOHHBIM

Kypcam U MPaKTHYECKUM 3aHITHSM, MHTEPaKTHBHbIC Y4eOHO-HATIISHBIE TOCOOUSL.

Ayn. 321 VY4yeOHast aymutopus (Ui MPOBENEHHs 3aHATHH JeKinuoHHOro tuma u | 192007, 1. Caskr-
3aHATHH CEMHHAPCKOI0 THIIA, KypCOBOI'O MPOEKTHPOBAHMS (BBIIOJHEHUSI KypcoBbix | IletepOypr, yIL
paboT), IpymIoBBIX W HMHAMBHIYAIbHBIX KOHCYJBTALMH, TEeKyllero KoHTpons u | [lpumykckas, n. 3,
MPOMEXYTOYHOM aTTecTalun), o0opyznoBaHa MYJbTUMEIUHHBIM | JHT. A

komIiekcoM.Criennanu3upoBanHas Me0Oenp u o0opynoBaHue: YueOHas meOesb Ha
32 mocanouyHbIX MecT, pabouee MeECTO NpenojaBaTels, OCKa MeloBas - |miT.
[lepenocHolt MynpTuMenuitHelii kommiekT: HoytOyk HP 250 G6 1WYS8EA,
Mynerumenuiineiii  npoexktop LG PF1500G. HabGopsl 1eMOHCTpalnOHHOTO
000py/ZIOBaHMsI U Y4eOHO-HATIISIHBIX MMOCOOWH: MYyNbTHUMEIHUHBIC MPHIOKESHUS K
JEeKIIMOHHBIM KypcaM U TIPaKTHYECKHM 3aHATUSIM, WHTEPAKTHBHBIE Yy4eOHO-

HaIJISIIHEIE TOCOOMS.




/. METOANYECKHUE YKA3ZAHUA JJIA OBYHAIOLLIETI'OCH 11O
OCBOEHMHIO JJUCIIUITJINHbBI

[Ipuctynmass K U3Y4YEHUIO JUCUUIUIMHBI, OOydamleMycs HE00X0IuMO
O3HAKOMHTBHCS CO CICAYIOIUMU JTOKYMEHTAMH:

- y4eOHO-METOIMYECKON JOKYMEHTAIUEH;

- JOKaIbHBIMM  HOPMATHUBHBIMU  aKTaMH,  PErNIAMEHTUPYIOUIUMU
OCHOBHBIE  BONPOCHI ~OpPraHM3alMd W  OCYLIECTBJIEHUS 0Opa3oBaTeIbHOU
NESATEILHOCTH, B TOM YHCJIE PETJIaMEHTUPYIOIINUE MOPSIIOK MPOBEACHUS TEKYIIETO
KOHTPOJISl yCIIEBAEMOCTH U MPOMEKYTOYHOM aTTECTAIMU 00yJarouuxcs,

— rpaduxom KOHCYJIbTaIIHi COTPYIHHUKOB npogeccopcko-
[IPENOIaBATENBLCKOrO COCTABA.

YpoBeHb U TIyOMHA OCBOEHHS IWCHUIUIMHBI OIMpPENENSIOTCS aKTUBHOM U
CUCTEMAaTUYECKON paboToil 0Oydaromuxcsl Ha JIEKIMOHHBIX 3aHATHUSIX, 3aHITHIX
CEMHHAPCKOTO THWIIA, BBIMOJIHEHUEM CaMOCTOSITENIbHON paboThl, B TOM YHUCIE B
YacTH BBIJCJICHUS HanboJiee 3HAYMMBIX M aKTyaJbHBIX TIPOOJIEM IS JalTbHEHIIIETO
u3ydeHus. OcoObIM YCIOBHEM Kau€CTBEHHOI'O OCBOEHHUS JUCLHUIUIMHBI SIBISETCA
s dexTrBHAS OpraHu3alus TpyJa, MO3BOJSIONIAS pPacHpeAcUuTh Y4eOHYIO
Harpy3Ky paBHOMEPHO B COOTBETCTBUH € IpahuKoM yueOHOro mporecca.

[Ipy moArotoBke K y4eOHBIM 3aHATUSIM OOYYarOIIMMCS IPEIOCTABISIETCA
BO3MOYKHOCTh ~ MOCELIEHUSI  KOHCYJIbTAIIM  COTPYJHUKOB  MPO(eccopcKo-
npenoaasarenbckoro cocraBa CIIGI' DY cornmacHo pacnucaHuio, yCTaHOBIEHHOMY
B IpaKe KOHCYJIbTAIUH.

AynutopHas W BHeayJWTOpHas pabora oOydarolmuxcs JJO0JDKHA ObITh
HarpaBjeHa Ha (OpMUPOBAHUE!

— (yHIaMEHTAJIbHBIX OCHOB MHUPOBO33PEHUS oOy4Jaronmxcs u
€CTECTBEHHOHAYYHOIO [TO3HAHMUS,

— 0a3WCHBIX 3HAHUHM, COOTBETCTBYIOIIMX HAMpPAaBIECHUIO TOATOTOBKU W
3asiBJIEHHOW mpodeccuoHanbHOil o00macti, (HOPMHUPYIOIIUX LEJIEBYI0 U
po(eCcCHOHANIbHYIO OCHOBY JJIsl IOJITOTOBKHU KaJIpOB;

— mpodeccruoHabHBIX KOMIETEHUUNH OPUEHTHPOBAHHBIX Ha YIOBJIETBOPEHHE
NOTPeOHOCTEN phIHKA TPY/A;

— WHIUBUIYaJbHOU TPAEKTOPHUH MOCPEICTBOM OCBOCHMS YHUKAJIBLHOTO Habopa
npo(eCCHOHANIBHBIX KOMIIETEHIUI  JOMOJIHAIOMUX KOMIETEHTHOCTHYIO
MoOzedb  OOydarolerocs, 3a CYeT OpHEHTAlUd Ha  KOHKPETHBIE
npodeccuoHaNbHbIe CHEIUATN3NPOBAHHBIC 00JIACTH 3HAHU, ONIpeiesieMble
NPEICTAaBUTENISIMUA PHIHKA TPYAQ;

— METaHaBbIKOB OOYyYalolUXCs, TAKMX KaK: KOMaHaHas paboTa U JIUJIEPCTBO,
aHaJlu3 JaHHBIX, HU(POBBIE HABBIKH, pa3pabOTKa U peaju3alusi MPOEKTOB,

MEXKYJIbTYPHOE B3aUMOJEHCTBUE.



8. OCOBEHHOCTH OCBOEHUSA JUCHUIIJIMHBI J1JIs1 UTHBAJIUIOB
N JiinLl C Or'PAHUYEHHBIMHA BO3MOKHOCTSAMMU 310POBbSA

OOydenne 0OydJarOIIUXCS C OTPAaHWMYECHHBIMH BO3MOXXHOCTSIMHU 370POBbSI
npu HEOOXOIMMOCTH OCYIIECTBISIETCA Ha OCHOBE aJalTHPOBAHHOM paboueit
IporpaMMbl  C  WCIOJB30BAaHHEM  CICIMATBHBIX  METOJOB  OOydYeHUS U
TUIAKTHUECKUX  MaTepUaloB, COCTaBJICHHBIX C  y4e€TOM  OCOOEHHOCTEH
NCUXO(U3NUECKOTO PAa3BUTHUS, WHIAUBUAYAIbHBIX BO3MOXKHOCTEM M COCTOSHUS
3JI0POBBS TAKKUX OOydaromuxcs (00yJaromierocs).

B memsx ocBoeHuss ydeOHOM MporpamMMmbl JUCHHUIUIMHBI HHBAIAIAMH U
JUIAMA  C  OTPAaHMYCHHBIMH  BO3MOXHOCTSIMH  370POBbS ~ YHHBEPCHUTET
00€ECIIeYNBAET:

— JUIS MHBAJIUJOB W JIUI] C OTPAaHUYCHHBIMH BO3MOXXHOCTSIMU 3JI0POBBS 110
3pEHUIO: pa3MeIIeHNEe B JOCTYIHBIX A OOydYaromIUXCsl, SBISIOMUXCS CICTIHIMU
Wik cnaboBUIAIIMMU, MeCTaX W B QJalTUPOBAHHON (QopMme CHpaBOYHOMN
uHbOpMAIlMU O pACHUCAaHWM Y4YEOHBIX 3aHATUN; TPUCYTCTBHE aCCHCTEHTA,
OKa3bIBAIOLIETO oOyuaroremMycs HEOOXOAUMYIO MOMOLIb; BBIITYCK
aIbTePHATUBHBIX (HOPMATOB METOJWYECKUX MaTepUaioB (KPYHMHBIA MPUPT WIH
aynnogansl);

— JIA MHBAJIWA0B U JIUI C OTPaHNMYCHHBIMH BO3MOKHOCTAMMH 3O0POBBA 110
CIyXy: HAUICKAIIUMHA 3BYKOBBIMH CPCACTBAMHU BOCIIPONU3BCACHUC I/IH(i)OpMaHI/II/I;

— JUJIl UHBAJIUAOB W JIMI C OTPAHUYECHHBIMH BO3MOKHOCTSIMHU 3J0POBbBSI,
MMEIOIIMX  HApyUIEHUsT  ONOPHO-ABUTATEIbHOTO  amnmapaTa:  BO3MOXHOCTh
OecpensITCTBEHHOTO JOCTYIMa 00y4arouuxcs B yUeOHbIC MOMEILCHHUS, TyaJeTHbIE
KOMHAThl U Apyrue nomenieHus kadeapsl, a TakkKe NpeObIBaHUE B YKa3aHHBIX
MOMEIIECHHUSIX.

OOGyuaronuecs U3 ynciaa HHBAIUI0B U aull ¢ OB3 obecrieueHbl ne4aTHBIMHU
u (uaM) DIEKTPOHHBIMH  OOpa3oBaTeIbHBIMH  pecypcamMu B ¢opmax,
aJanTUPOBAHHBIX K OrPaHUYEHUSIM UX 370poBbs. OOpa3oBaHHEe OOYYAIOIIUXCS C
OTPaHUYCHHBIMA BO3MOKHOCTSIMU 3JIOPOBbSI MOKET OBITh OpPraHM30BaHO Kak
COBMECTHO C JPYTUMH OOYYAIOIIMMHCS, TaK W B OTACIBHBIX TpPyNInax WU B
OTIICTBHBIX OpTaHU3AIHSIX.
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®OH/J ONEHOYHbLIX CPEACTB
1.1 KoHTpoOJIbHBIEC BONIPOCHI ¥ 3aJaHUS K NPOMEKYTOYHOM ATTeCTALNH

IlocTtanoBka 3agaud aHanu3a AaHHbIX. OcHoOBHBIE mNOHATHS. Tunbl 3amad. [Ipumepst
MPUKJIATHBIX 33/1a4.

HazoBuTe U3BECTHBIE BaM TUIIbI U3MEPUTEIIBHBIX IIKAJI.

OueHunBaHue MapaMeTpoB U NOCTPOEHUE CTATUCTUYECKHUX BBIBOJIOB.

KoppensauroHHbIil aHanu3 MHOTOMEPHON IeHepalbHOW COBOKYIHOCTH, €r0 Ha3Hay€HUe U
YCIIOBUS IPUMEHEHHS.

[TpumeHeHne TabIuIBl CONPSHKEHHOCTH U KPUTEPUS XU-KBaApaT.

Metonel  00pabOTKM KaTeropHalIbHBIX MepeMeHHBbIX. KoaupoBaHue KaTeropualibHbIX
MIEPEMEHHBIX.

ANTOpUTMBI MOCTPOCHHUS peraroniero aepesa. O6paboTka MPONyCcKOB B JaHHBIX.

MeTopI TTONCKa JTOKATBHBIX aHOMAJIHA B HA0OPE JTaHHBIX.

Mertons! BeisiBiIeHHS BbIOpocoB. OOpaboTka BeIOpocoB. ['panuiisl ThioKH.

MeToapl TOHWKEHHS pa3MEPHOCTU UCXOIHBIX JaHHBIX. OCHOBHBIE XapaKTEPUCTUKH.
Metonet t-SNE 1 UMAP 11 moHM)KEHUS pa3MEPHOCTH JTaHHBIX.

Meton rnaBubix KommnoHeHT. [loctaHoBka 3amaun. KoBapuannoHHast MaTpuiia MCXOIHBIX
MPU3HAKOB.

OT16o0p (axkTOpoB B METOAE ITaBHBIX KOMIIOHEHT. PakTopHbIe Harpy3ku. OLUEHKH KayecTBa
Mozenu. MHTeprperanys noay4yeHHbIX pe3yIbTaToB.

OCHOBHBIE YHCIIOBBIE XapaKTEPUCTHKU M CBOMCTBA ONTUMAIbHOCTH TJIABHBIX KOMIIOHEHT.
VYcnoBus NIpUMEHUMOCTH METO/Ia TIIaBHBIX KOMITOHEHT. [ padudeckuii moaxo/.

g Kakux McciIenoBaTeNbCKUX LIENe MCIosb3yeTcsl KiacTepHbli aHanu3? OmnpeneneHue
KJ1acTepa.

MeTtpuku 6J1M30CTH B 33/1a4aX KiacTepu3auuu. MeToibl 00beIUHEHHS KJIACTEPOB.

MeTo1bl HEPapXUUECKOT0 KIACTEPHOTO aHATIU3A.

Merton Omwxkaiimero cocema. Merton k Ommxalmmx cocemeil. MeTod B3BEILIEHHBIX
Onmkaiinx cocezieil. Beioop BecoBoit pyHKIMH.

MeTo/b1 OIIEHKH KauecTBa KIacTepU3aIiH.

[IpoBepka HOPMATBHOCTH pacHpeesieHus B makere Python.

Marematryeckue ornepanuu B makere Python.

OCHOBHbIE CTPYKTYPBI IaHHBIX B makete Python: BekTopsl, MaTpHILIbL, TAOIHIIBI JaHHBIX.
Hcnonp3oBanue (HakTopoB Al KATErOPHAIBHBIX TIEPEeMEHHBIX B akete Python.
Jlornueckue omneparmu B makere Python.

Co3nanue coOCTBeHHBIX QyHKIHMH B makere Python.

Pabora ¢ 6bubnmorexkamu B makere Python.

Bekropusanus, yakuuu apply-cemeiicta B makere Python.

Wmmnopt/akcnopt B makete Python.

Busyanuzanus B makere Python.

Haiiaure Bce 271eMEHTHBI 3aTaHHOTO BEKTOpa, HanOosee Oim3kue k 12. B makere Python.
basoBas rpaduka B makere Python.

bubnuorexka statsmodels.

Harmmmmire GyHKIMIO, BEIYUCISIONYIO (akTopran, B makere Python.

Haiigure B 3a1aHHOM BEKTOpE BTOPOI 371eMeHT, KpaTHbli 5. B makete Python.

Knacrepnsrii ananus B Python.

Busyanmusamus Matplotlib B Python.

Busyanuzanus seaborn B Python.

Busyanuzamus plotly B Python.

Buzyanuszanus B Pandas.



1.2 TeMbl NUCbMEHHBIX PadoT

Paboueit nporpaMMoii JUCIIUTUIMHBI HE TIPETyCMOTPEHO.

1.3 KoHTpOJIbHbIE TOYKH

Homep KoOHTpOJILHOM Tun KOHTPOJIbHOI Cnoco0 nmpoBeneHust Homepa Tem
TOYKH TOYKH
1 AnanuTHyeckas padoTa | ¢ MOMOIIBIO 1-3

TEXHUYECKUX CPE/ICTB
1 HH(OPMAITMIOHHBIX
CUCTEM

2 AmnanuTtHyeckas padoTa | ¢ MOMOIIBIO 4-5
TEXHUYECKUX CPEACTB
¥ MH(POPMAIMOHHBIX
CHCTEM

3 Texymuii KOHTPOIb C TIOMOTIIHIO 1-5
TEXHHUYECKUX CPEIICTB
1 HH(HOPMAIIMOHHBIX
CUCTEM

1.4 JIpyrue 00beKThI OLICHUBAHUSA

Paboueil mporpamMMoit TUCIUIUIMHBI HE TIPEYCMOTPEHO.

1.5 CamocrosiTesqibHasi padoTa 00y4aroumerocst

HaunMeHOBaHUSI CAMOCTOSITEIbHOM PadoThI Homepa Tem
BrinonHenue 1oMantHux 3a1aHui 1-5
[ToAroToBKa K JEKIMOHHBIM H IIPAKTUYECKHM 1-5
3aHSTHIM
IlonroToBKa K 3K3aMeHY 1-5

1.6 llIkana oeHUBAHUA Pe3yJIbTATA

[lkanel olleHUBaHUS U MPOLEAYPhl OLICHUBAHUS PE3yJbTaTOB OOyUEHUS IO
AUCHUIIMHE  pernameHTupytorcss [lonokeHneM O  TEKylleM  KOHTpOJIE
YCIEBAEMOCTH U MPOMEKYTOYHOM aTTecTallMiy OO0ydYarolmuxcsl Mo Mporpammam
BbICIIero oOpa3zoBanusd U [lonoxkeHneM o 0aIbHO-PEUTUHIOBOM CUCTEME.

Jnst oueHku cHOPMUPOBAHHOCTU pE3yJIbTATOB OOYYEHHS MO JAMCLMIUIUHE
UCIIOJIb3yeTCsl 0AJIbHO-PETHHIOBAsI CUCTEMA YCIIeBAeMOCTH 00y4a0NXCs:

@®opMOil UTOrOBOrO0 KOHTPOJIS MO AWCLHUIUIMHE SIBISETCA 3K3aMeH (Wiu
nudpepeHIMpPOBaHHBIN 3a4eT), UTOTOBasl OIEHKA (HOPMHUPYETCS B COOTBETCTBUU
CO IIIKAJIOH, MPUBEICHHON HUXE B TaOIHUIIE:
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baubl Ouenka
<=54 HEYI0BJIETBOPUTEIILHO
55-69 yIIOBJIETBOPUTEIHLHO
70-84 XOpOIIO
>=85 OTJIMYHO

HIkana oueHuBaHus pe3yjbrara

2 (6amn o 54)

JleMoHCTpUpYeT HeIOHUMaHue TpooaeMbl. MHOTHE TpeOOBaHUS, MPEABABISECMBIE K
3a/IaHUIO HE BBHITMOTHEHBI.

JemMoHCcTpHpyeTcs IepBUYHOE BOCTIpHUATHE MaTepraia. Pabora He3akoHUEHA U /HH
9TO IUTaruar.

3 (6amm 55-69)

JleMOHCTpHUpYeT YaCTUYHOE MOHUMaHue TPo0JIeMbl. BoIbIIMHCTBO TpeOOBaHMIA,
MPEABSBISIEMBIX, K 3aJaHUIO BBITIOTHEHBI.

Brnanenue snemenTamu 3aJjJaHHOTO MaTepraia. B OCHOBHOM BBINIOJIHEHHBIN MaTepuai
TOHATEH U HOCHUT LIEJIOCTHBIN XapakTep.

4 (6ayn 70-84)

JleMOHCTpUpYeT 3HAUYUTENBHOE IOHUMAaHKUE IPOOJIEMbl 0003HAUCHHOW JUCIIUTITMHOM.
Bce TpeboBanms, TpeabsIBIIEMbIE K 3aJaHUIO BHIITOJHEHBI.

CoaeprxaHue BBITOJHEHHBIX 3alaHUN PACKPBITO U PACCMOTPEHO C Pa3HbIX TOUEK
3pEHUs.

5 (6axut 85-100)

JleMOHCTpUpYeT MOJIHOE MOHUMaHKe IPpo0JieMbl. Bee TpeboBaHus, MPEeIbIBISIEMBIC K
3a/IaHUIO0 BBITIOJTHEHEI.

[IpogemMoHCTpHpPOBaHO yBEpEHHOE BIa/IEHUE MaTEPHAIOM AUCIUATUIHHEL.
BrimosnHeHHBIE 3aJaHrsd HOCAT HCJIOCTHBIX XapaKTCP, BBIIIOJIHCHEBI B ITIOJTHOM 06’LGMC,
CTPYKTYPUPOBaHBI, IPEACTABICHBI PA3TUYHbBIE TOUYKH 3PEHHS, TPOAEMOHCTPUPOBAH
TBOPYECKHUH MOJXO/I.
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