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1. HEJIX OCBOEHUA JUCHUTIINHBI

1.1{Ilenblo OCBOCHUS QUCLUILUINHBI ABISETCS (POPMHUPOBAHUE Y yUALIUXCS CAECAYIOIUX MPOPECCHOHAIBHBIX KOMIIETEHIIUH B
00JIacTH aHaNM3a JAaHHBIX M MAIIHHHOTO 00y9IeHNs:
1.2|- mpeobpazoBanue OM3HEC-3a4a9 B AHATUTHICCKUE TIPOCKTHI
1.3|- opranmusamus paboT B COOTBETCTBHHU C KOHIIETIIMEH KIH3HEHHOTO IUKJIA aHATUTHYECKHX MPOEKTOB
1.4|- n3Bneuenue, mpeobpa3oBaHKe U 3arpy3Kka JaHHBIX U3 PA3IMYHBIX BHIOB HCTOYHHKOB JaHHBIX
1.5|- nocTpoeHue CTaTUCTUIECKUX MOJIENIeH U OIIpe/ie/IeHHe UX KauecTBa
1.6|- ucroap30BaHNE METOIOB BH3yaIU3aL[HN JAHHBIX
1.7|- ucionp30BaHNE METOIOB HHTEIUICKTYaIbHOTO aHAIN3a JaHHBIX M MAITHHHOTO 00yJIeHNs
2. MECTO JUCIIUILVIMHBI B CTPYKTYPE OOII
Huka (pazagen) OOIT: B1.B.01
2.1|TpeboBaHus k npeIBapuTeIbHOIl OATOTOBKE 00y4al0LIerocs:

2.11

MareMaTudyeckuii aHaInu3

2.1.2

HuckpeTHas MaTemMaTuKa

2.2

JUCHMIVIMHBI U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW THCHUTJINHDBI (MOXYJIs1) HEOOX0AMMO KaK
npelecTBYLIee:

22.1

HpOI/ISBO,HCTBeHHaﬂ IpaKTHUKa, MpeAaUuIIOMHas IMpaKTHKa

3. KOMIIETEHIIUHX OBYYAIOIIETOCs, ®OPMHUPYEMBIE B PE3YJbBTATE OCBOEHHUSA JUCIUIIJINHBI

(MOJY.JIST)

IIK-6.2: O0ecnieunBaeT COOTBETCTBHE MPOLECCOB MOAY/IbHOT0 U HHTErPaMOHHOT0 TecTHpoBanns UC npuHATHIM B

OPraHu3alM WIH MPOECKTE CTAaHAAPTAM U TEXHOJOIUAM

IIK-1.1: CodupaeTt u u3y4aeT HAYYHO-TEXHHYECKYI0 HH()OPMALMIO M0 TeMe HCCJIeJOBAHMIT U pa3padoToK

IIK-1.2: IIpoBoauT aHaJIM3 1 00001IEHHE HAYYHBIX IAHHBIX, Pe3yJbTATOB IKCIIEPUMEHTOB U HA0/I0AeHU

B pe3yiabTaTe ocBOeHHUS TMCHUILTUHBI 00y4YaIOIMIicCs J0TAKeH

3.1|3unaTb:
3.1.1|- MeoThI U3BJICUCHHUS, TIPEOOPA30BAHUS U 3arPy3Ka JAHHBIX U3 PA3JIUUHBIX BUIOB HCTOUHHKOB AaHHBIX ([TK 1.1)
3.1.2|- BUABI CTATUCTUYECKUX MOJIENEH 1 cocoOb! onpeenenus ux kayecrsa (I1K 1.2)
3.2|Ymets:
3.2.1|- ucnionk3oBatk MeTo10B Busyanusaiuu gaHHbix (ITK 2.1)
3.2.2|- ucnonp30BaTh METOIOB HHTEIUICKTYAIBHOTO aHAJM3a JAHHBIX U MamuHHOro o0yuenus (11K 1.2)
4. CTPYKTYPA U COAEP) KAHUE JTUCHUIIJIMHBI (MOAYJIS)
Kon HaumenoBanmue pasnesos u tem /Bua | Cemectp / | YacoB | Komneren- | Jlnuteparypa IIpumeyanne
| 3aHATHA 3aHATHA/ Kvnc 10707
Pasznen 1. Beegenne B si3pik Python
11 CunTtakcuc s3sika Python. Ycranoska u 7 1 IK-1.2 JI1.1J12.3J13.2
HCIIOJIE30BaHUE CPEebl pa3padOTKH. J13.4
Hacrpoiika okpysxenus /Jlex/ 23
1.2 Cunrakcuc s3bika Python. Ycranoska n 7 4 MNK-6.2 JI1.1J12.3J13.4
WCIIOJIb30BAaHKE CPEebl pa3padOTKH. 3233
Hactpoiika okpyxenus /J1a6/
1.3 CTpyKTypHOE IPOrpaMMUPOBAHUE. HA 7 1 IK-1.1 JI1.1J12.3]13.4
Python. Tumsl u CTPyKTYphI JAaHHBIX.
Pabota ¢ daiinamu /Jlex/




14 CTpyKTypHOE MPOrpaMMHUpPOBAHKE. HA MNK-6.2 JI1.1J12.3J13.4
Python. Tumbl 1 CTPYKTYpPbI JAHHBIX. 393
Pa6ota ¢ daiinamu /J1ab/

1.5 CTpyKTypHOE NIPOrpaMMHUPOBAHKE. HA MK-6.2 JI1.1J12.3J13.2
Python. Tumbl ¥ CTPYKTYpBI TAaHHBIX. JI3.4
Pabora ¢ daitnamn /Cp/

1.6 Pabota ¢ nanapiMu B 6ubmmorexe Numpy. IK-1.2 JI2.3713.4
OCHOBBI BU3yaJIM3alliU C TOMOIIbIO 01092
oubnmorexu Matplotlib /JTex/

1.7 Cunrakcuc si3bika Python. Yeranoska u [K-1.1 JI.1J12.1
HCTIOJIb30BaHKE CPEIbl Pa3pabOTKH. J12.3J13.4
Hacrpoiika okpyxenus /Cp/ 93

1.8 PaGota ¢ nanapiMu B 6ubmmorexke Numpy. NK-6.2 JI2.1 J12.3J13.4
OCHOBBI BU3YQIH3AIHH C TTOMOIIBIO 24
6ubmmorexku Matplotlib /JTa6/

1.9 Pabora ¢ nanasiMu B Oubmmorexe Numpy. [K-1.2  [JI2.1 JI2.3]13.4
OCHOBBI BU3yaJIU3aIIUH C TIOMOLIBIO
6ubimorexu Matplotlib /Cp/

1.10 OOBEKTH M OCHOBHBIE OIIEPAIUY C HUMH B IIK-1.1 JI2.1 J12.3J13.4
6ubnnorexe Pandas. IToaxmoueHue 3122
BHEITHAX MCTOYHUKOB JAHHBIX /JIex/

111 OOBEKTHI U OCHOBHBIE OIIEPALUM C HUMU B IK-1.2 J1.1J12.1
6ubnnorexe Pandas. [ToaxmoueHue J12.3713.2 J13.4
BHEIIHUX UCTOYHHUKOB JaHHBIX /J[ab/ €|

112 OOBEKTHI 1 OCHOBHBIE OIIEpALlUM C HUMU B IK-1.2 | JI1.1 J11.3J12.1
6ubnmorexe Pandas. [ToaxmoueHue J2.3713.2
BHEIITHUX UCTOYHUKOB JaHHBIX /Cp/ 92
Pazgen 2. CtaTucTHYeCKHe METO/AbI
00paGoTKHN TaHHBIX H BU3yaJIH3anusi

2.1 [TnanupoBaHuEe CTATHCTHYUECKOTO MK-1.2 [J1.1J11.3J12.1
skcnepumeHTa. HopmansHoe J12.3J13.2
pacnpenenenne. JloBepurenbHbIE
HHTEpBaJbl A cpegHero. Jucnepcus
/JTex/

2.2 [TnanupoBaHuEe CTATHCTHYUECKOTO IK-1.1 J.1
skcnepumenTa. HopmanbHoe JI1.3J12.1J13.2
pacnpenenenne. JloBepuTenbHbIE
HHTEpBaJIbl JJ1s cpenHero. JJucnepeus
/J1ab/

2.3 [InanupoBaHue CTATUCTUYECKOTO NK-6.2 JI1.1
sKkcriepuMenTa. HopmansHoe JI1.3J12.1J13.2
pacnpenenenue. JloBepurenbHbIe 25
uHTepBalbl U1 cpeauero. ducnepcus /Cp/

24 Perpeccuonnsie monenu. [Ipumenenue [K-1.1 J1.2
PErpeCCHOHHOrO aHANIN3a U JI1.3J12.1J13.1
UHTEpHpeTanus pe3yasraro /JIex/ JI3.2J13.3

92

25 Perpeccuonnsie monenu. [Ipumenenue NK-6.2 JI1.2
PErpeCCHOHHOrO aHAIN3a U JI1.3J12.1J13.1
UHTEpHpeTanus pe3yasraros  /JIad/ JI3.2J13.3

2.6 Perpeccuonnsie monenu. Ilpumenenue [IK-1.1 J1.2
PEerpecCHOHHOr0 aHaIu3a u JI1.3J12.1J13.1
UHTeprpeTaius pedyabratoB /Cp/ JI3.2 J13.3

9233

2.7 Tunbl BU3yaJIbHBIX JMarpaMM U YCIOBHS MK-1.1 IIK- | JI1.2J12.1 J12.2
ux npuMeHeHus. [IpaBuia Busyanuzanuu 1.2 J12.3J13.1 J13.2
JaHHBIX. /Jlex/ J3.3




2.8 Turnbl BU3yaJIbHBIX JUArPAMM U YCIIOBHS 6 MK-1.2 |[J1.2J12.1 J12.2
nx npuMenenus. [IpaBuna Buszyanusanuu JI2.3J13.1 J13.2
JaHHBIX. /J1ab/ J3.3

2.9 Turnbl BU3yaJIbHBIX JUArPAMM U YCIIOBHS 8 K-1.2 |[J1.2J12.1 J12.2
nx npuMeHnenus. [IpaBuna Buszyanusanuu JI2.3J13.1 J13.2
naHHbIx. /Cp/ JI3.3

9233
Pa3znmen 3. AnropuTMbI MAIIMHHOT O
o0y4eHuUs1

31 AnroputMsl kaccudukanyu. JlepeBbs 2 MK-1.1 J1.2J12.2
pelieHuid, OyCTHHT, CITy4aiHbIii Jec, JI2.3J13.1 J13.2
JorucTudeckas perpeccus /Jlex/ J3.3

31

3.2 AnroputMsl kiaccuukayu. JlepeBbs 6 IK-1.1 J1.2J12.2
pelieHuid, OyCTHHT, CITy4aiHbIi Jec, JI2.3J13.1 J13.2
JorucTudeckas perpeccus /J1a6/ J3.3

32

3.3 AnroputMsl kaccudukanyu. JlepeBbs 8 IK-1.2 J1.2J12.2
pelieHuid, OyCTHHT, CITy4aiHbIii Jec, JI2.3J13.1 JI3.3
norucrtudeckas perpeccus /Cp/ 24

3.4 MeTto1bI KJTaCTEpU3ALUN JAHHBIX U 2 JI1.2J12.2
acCOLMaTUBHBIE NIPaBHUiIa. AJITOPUTM J12.3J13.1 JI3.3
Ommkalimx coceneid, anroput™ K-means, 0354
METPHKHU KayecTBa AITOPHTMOB
KJIaCTePU3ALUH
/JTex/

3.5 Meroap! KilacTepU3alHH TaHHBIX U 6 IIK-1.1 JI1.2J12.2
acCoLMaTUBHBIE IPaBUiIA. AJITOPUTM JI2.3J13.1 JI3.3
Ommkaimux coceneit, amroputM k-means, 92
METPHKHU Ka4eCcTBa alrTOPUTMOB
KJIacTepH3aliu
/J1ab/

3.6 MeTob! KilacTepU3aliiy JaHHBIX U 8 I1K-1.2 JI12.3J13.1 JI3.3
accoLaTUBHBIE IPAaBUIIA. AJITOPUTM 33
6mmkaimux coceneit, amroputm K-means,

METPHUKH Ka4ecTBa aJITOPUTMOB
KJIacTepH3alin
/Cp/

3.7 Mertozp1 00pabOTKH €CTECTBEHHOTO S3bIKA. 2 MK-1.1 JI1.3J12.3J13.1
Tokenu3zauus, NapcUHT. 92
/JTex/

3.8 Meto bl 00pabOTKH €CTECTBEHHOTO S3bIKA. 4 IK-1.1 JI2.3J13.1
ToKeHH3aIMs, TAPCHHT. 35
/J1ab/

3.9 MeTto b1 00pabOTKH €CTECTBEHHOTO SI3bIKA. 8 JI2.3J13.1
ToxeHu3anus, HapCHHT. 92
/Cp/

3.10 KonrponbHas padora /KoHTp.pad./ 8 |TIK-1.1 IIK-

1.2 TIK-6.2

3.11 Ok3ameH /Dx3aMeH/ 36

5. OHEHOYHBLIE CPEJICTBA

5.1. OneHo4HbIe MaTepHAIbI JJIs TEKYIIEro KOHTPOJIS U IPOMEXKYTOYHOIl aTTecTaluu

HpCﬂCTaBHCHbl OTACIIbHBIM JOKYMCHTOM

5.2. OueHoyHbIe MaTepuaJibl AJsd JUATrHOCTUYECKOI'0 TECTUPOBAHUA

HpeZ[CTaBJ'IeHBI OTACIIbHBIM JOKYMEHTOM




6. YYHEBHO-METOJNYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHME JTUCITUIIJIMHBI (MOAY JISI)

6.1. Pexomennyemas aureparypa

6.1.1. OcHoBHas JuTEpaTypa

ABTOpBI, COCTaBUTEIH

3arnaBue

W3znarenbcTBO, TOI

Komnnu-8o

Memynpxo B.M.

SI3BIK IPOrpaMMHUPOBAHHsS BRICOKOTO ypoBHs Python. ®yukimy,
CTPYKTYpbI JaHHBIX, JOTOJHUTEIbHBIE MOLYJIH: Y4eOHOE
rmocooue

Pocros-na-/lony:
€ 731aTeNLCTBO
IOxHOTO
(henepanbHOTO
YHHMBEpCUTETa
(T0dY), 2017,
3JIEKTPOHHBII

pecypce

1

JI1.2

Beccmeptrsiit €7. A.

CucteMbl UCKYCCTBEHHOI'O UHTENJIEKTa: YueOHoe mocobue

Mocksa: €
3matenbeTBo FOpaidt,
2019, anexTpOHHBbIH

pecypc

JI1.3

Hepnenbko, B. M.

OCHOBBI CTATUCTHYECKHX METOZ0B MAILIMHHOTO O0YUYEHHMSI:
yueOHOe mocobue

HoBocubupck:
HoBocubupckuii
TOCYAapCTBEHHBII
TEXHUYECKUI
yauBepcurteT, 2010,
3JIEKTPOHHBIHN

pecypc

6.1.2. lonoTHUTeIbHAS IUTEPATYPA

ABTOpLI, COCTaBUTCIIN

3arnaBue

W3naTenscTBO, TOXI

Komnu-Bo

J12.1

BecemepTasrit U. A.

Cucremsbl HUCKYCCTBEHHOI'O MHTCJJICKTA! YuebHoe mocodue

Mocksa:
W3narenscTBO
IOpaiir, 2019,
3JIEKTPOHHBIHN
pecypc

1

J12.2

Ceprees H.E.

CHCTEeMbI HCKYCCTBEHHOTO HHTEIUIeKTa. YacTs 1: YueOHoe
rmocooue

PocToB-Ha-/lony:
€©)?31aTENbCTBO
IOxHOTO
(henepanbHOTO
YHHMBEpCUTETA
(T0dY), 2016,
3JIEKTPOHHBIN

pecypce

J12.3

Bonbmakos, A. A.,
Bposkosa, M. b.,
I'naskos, B. I1., Eropos,
. B., Jlobanos, B. B.,
Mycaros, B. O.,
ITerpos, . 1O,
TTonsaxos, H. 1.,
IIpuxonspko, U. A.,
ITuenunuena, C. B.,
Cricoes, B. B.

CHCTeMbI HCKYCCTBEHHOTO HHTEIICKTA B MEXaTPOHHKE:
yueOHoe mocobue

Caparos:
CapaToBckuii
roCyJapCTBEHHBIN
TEXHUYECKHUI
YHHBEPCUTET UMEHU
10.A. I'arapuna,
3BC ACB, 2014,
SJIEKTPOHHBIN

pecypce

6.1.3. MeToanueckue pa3padoTKku

ABTOpI)I, COCTaBUTCIIN

3arnaBue

| HSZ[aTeJ'II:CTBO, rog Konna-Bo

ABTOPBI, COCTaBUTENU

3arnaBue

H3parenbcTBO, TOM

Konnu-Bo

J3.1

Koanso JI. I1., Pugapt B.

TocTpoeHne cucTeM MalIMHHOTO 00y4YeHus Ha si3bike Python:
KaK U3BJIeYb OOJbIIe HHPOPMALIUH U3 IAHHBIX IyTeM
MOCTPOCHUS MPAKTHYECKUX CUCTEM MALIMHHOTO O0YYEeHHUs Ha
si3eIke Python

Mocksa: JIMK
IIpecc, 2016

1

J3.2

beccmeptnsiii K. A.

CucteMbl HCKYCCTBEHHOTO HHTEIJIEKTa: YueOHoe mocobue

Mocksa:
W3parenscTBO
IOpaiir, 2019,
3JIEKTPOHHBIN pecypc




J13.3 |Boponosa JI. €., Machine Learning: perpeccroHHbIE METOIBI Mocksa: 1
Boponos B. €°. MHTEJUIEKTYAJIIbHOTO aHaJIM3a JaHHBIX: Y4eOHoe rmocobue MockoBckuit
TEXHUYECKUI
YHHUBEPCUTET CBSI3U U
uHpopmaruku, 2018,
3JIEKTPOHHBIN pecypc

JI3.4 |JIpicenkosa C. A. MaiuHHOe 00yUeHHE: METOTUUECKUE PEKOMEH TAIMH Cypryr: 1
W3narensckuil neHTp
Cypl'V, 2019,

3JIEKTPOHHBIN pecypc

6.2. Ilepeuens pecypcoB HH(OPMALNMOHHO-TeJIeKOMMYHUKAIIHOHHOM ceTn ""UHTepHeTt"

31 |Beexmenue B mammuuoe o6yuenue https://click.linksynergy.com/link?
id=N*EDAps8gF4&offerid=467035.10188601580&type=2&murl=https%3A%2F%2Fwww.coursera.org%2Flearn%
2Fvvedenie-mashi

D2 |MamuHHOE 00yUeHHe U aHamu3 qaHHbIX https://neurohive.io/recommends/mashinnoe-obuchenie-i-analiz-dannyh/

33 |Python mis ananmsa nanubeix https://click.linksynergy.com/link?
id=N*EDAps8gF4&offerid=467035.12697201234&type=2&murl=https%3A%2F%2Fwww.coursera.org%2Flearn%
2Fpython-for-data-science

D4  |Beexmenue B Hayky o nannbix https://click.linksynergy.com/link?
id=N*EDAps8gF4&offerid=467035.11528079558&type=2&murl=https%3A%2F%2Fwww.coursera.org%2Flearn%
2Fvvedeniye-v-nauku-o-dannykh

D5  |Heiiponnsie cetu https://stepik.org/course/401

6.3.1 Ilepevyenb MporpaMMHOro odecrevyeHust

6.3.1.1|Python 3.2

6.3.1.2|IDE JetBrain PyCharm

6.3.1.3|Jupiter Notebook

6.3.1.4|Google Colab

6.3.2 Ilepeyenb nHGOPMAIHOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1|lapanTr-nnpopmanroHHo-npaBoBoit moptai. http://www.garant.ru/

6.3.2.2|Koncynprantllinioc —HagexHas npaBoBas moaepxkka. http://www.consultant.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHWE JTUCHUIIJIMHBI (MOYJIS)

7.1|y4eOHas ayauTopus ISl IPOBEACHUS 3aHATHI JICKIIMOHHOTO THIIA, 3aHATUI CEMHHAPCKOTO TUIMA (JJAOOPATOPHBIX 3aHATH),
IPYTNITOBBIX ¥ HHAWBUAYAIBHBIX KOHCYJIBTAINH, TEKYIIEr0 KOHTPOJIS M MPOMEXYTOUYHOM arrectanyu. OCHallleHa: KOMIUIEKT
CIeNMANTN3UPOBAHHOM yueOHOW Mebenn, MapkepHas (MeJIoBasi) JOCKa, KOMILIEKT MEPEHOCHOTO MYJIbTUMEIHUIHHOTO
000py10BaHUS - KOMITBIOTED, ITPOEKTOP, IIPOESKLIMOHHBIN 3KpaH, KOMITBIOTEPBI C BO3MOXHOCTBIO BbIX0/la B IHTEpHET 1
JIOCTYTIOM B 3JIEKTPOHHYIO HH(GOpMaLMOHHO-00pa3zoBaTenbHylo cpeny. ObecrmedeH qocTyn k cetd MHTepHeT 1 B
AJIEKTPOHHYI0 MH(OPMALMOHHYIO CPEy OpraHu3aluy.




