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1. HEJIX OCBOEHUA

1.1 | Llenpro OCBOCHNUS JUCIUIUIMHBI «ba30BBIe METOABI MAIIMHHOTO O0YYIEHIS ABIIETCS (POPMUPOBAHNE CHCTEMHOTO
0a30BOro npeJCcTaBIeHus], EPBUYHBIX 3HAHNH, YMEHUI M HaBBIKOB CTY/ICHTOB [0 OCHOBaM IIOCTPOEHHSI COBPEMEHHBIX
CHCTEM C JIEMEHTaMH MalIMHHOTO 00Y4EHHs, TO3HAKOMUTD CTY/ICHTOB C KIIIOYEBBIMU TEXHOJIOIUSIMU U HHCTPYMEHTaMH1
HMHTEIIIEKTYaJIbHOTO aHAIN3a JaHHBIX. [[0Ka3aTh BO3MOKHOCTH IIPOTPAMMHBIX CpeJl H MHCTPYMEHTOB PN ¥ TOCT
00pabOTKH JaHHBIX, PACCMOTPETh PaboTy ¢ ONOIHOTEeKaMu, MOKa3aTh CTPYKTYPHI JaHHBIX (Serias, Dataframe),
arpernpoBaHye U BU3yallM3aIMIO JaHHbIX.

2. MECTO B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMBI

Bnox OIT: b1.0

2.1 TpeboBanus k npeuBa]PnTenbnoﬁ NOAroTOBKe 00y4aroLerocs:

2.1.1 | AnnapaTHble CUCTEMBI XpaHEHHS TaHHBIX

2.1.2 | CucteMbl XpaHeHUs 1 00paOOTKH JaHHBIX

2.1.3 | Crmer. riaBbl MATEMAaTHKH TSI MAIIHHHOTO OOYUCHHUS

2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW AUCHHMIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
npeaIecTByomIee:

2.2.1 OCR cucrembl

2.2.2  |I'mybokoe oOyueHue

2.2.3 |MamuHHas reHepanus TeKcTa

2.2.4 | Meronsl ynpaBIeHUs KOMaHOI

2.2.5 |Ilenaroruyeckas npakTHKa

2.2.6 |Pa3paborka Web-mprnoxeHui

2.2.77 | CucrteMbl KOMIBIOTEPHOIO 3pEHUS

2.2.8 |IloaroroBka K mporeype 3alinTHl U 3alIUTa BEITYCKHOW KBATH()UKAINOHHON paboTHI

2.2.9 |IIpennuruioMHas IpaKTHKa

3. PE3YJIbTATBI OBYYEHUS 11O JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHPYEMbBIMH
KOMIIETEHIIUSAMUA

OIIK-2: CnocoGen MpoeKTHPOBATHL H Pa3padaThIBaTh OPHTHHAJILHBIE AJTOPHTMBI H IPOTPAMMHBIE CPECTBA, B TOM YHCJIe
€ HCMO/Ib30BAHHEM COBPEMEHHBIX HHTEUIEKTYaIbHbBIX TeXHOJIOTHH, 1JIs pelleHusI NPo(ecCHOHAIBHBIX 3224 B YCI0BHIX
HeompeIeIeHHOCTH U aJbTePHATHBHBIX PelIeHHil B paMKaX MeKIMCIUIIMHAPHBIX 00aacTeii

3HaTb:

OIIK-2-31 ocHOBHBIE TTIOAXOIBI U AITOPUTMBI JJTs1 MAITHHHOTO 00y9IeHUS

ITIK-1: Cniocoden ¢opMHPOBATH M IOATOTABJIMBAThL TEKCTOBbIE IaHHbIE 115 IPOBEICHUS HCCIIEA0BATEeILCKUX PA0oT.

3HaTh:

IIK-1-31 3Hath nporpaMMHbIE TEXHOIOTHH cOopa, 00pabOTKU U aHANIN3a JaHHBIX

OIIK-7: CniocodeH aganTupoBaTh 3apyde:KHbIe KOMILJIEKCHI 00pa0oTKku nHGOpPMALIMN U ABTOMATU3HPOBAHHOIO
MPOCKTHPOBAHUSA K HY)KAaM O0T€YECTBECHHBIX l'lpE}Il'lpPlflTP[ﬁ

3HaTh:

OITK-7-31 ocHOBHBIE apXUTEKTYpPhI KOMILUIEKCOB 00pabOTKH HH(DOPMAIIHH.

YK-3: CriocodeH ucnoib30BaTh pa3juYHbIe METOAbI ICHOTO U HeBYCMbICIEHHOI0 (GOpMYJIMPOBAHHUS CBOMX BBIBOJOB,
3HAHMIl ¥ 000CHOBAHU V1Al CHELUATH3HPOBAHHON U HECHEHAIM3UPOBAHHON aAYAUTOPHI B HALMOHAIBLHOM H
MEKIYHAPOAHOM KOHTEKCTaX, OPraHH30BbIBATH H PYKOBOAUTH Pa00TOil KOMaH/bI, BLIPA0ATHIBAS KOMAHAHYIO CTPATErHI0
AJIs1 JOCTHKEHHUS TIOCTABJICHHOI 1eJIn

3HaTh:

VYK-3-31 coBpeMeHHBIE TPOrPaMMHO-aHATUTUYECKUE MIaT(HOPMBI 1 HHCTPYMEHTHI 00pab0TKU M aHAlIM3a JaHHbBIX, CIIOCOOBI U
MEXaHHU3MBI yIPaBICHHS JaHHBIMU
TIOIXOJIBI K MaTEMaTHIeCKHUEe METOIBI (hopMaNn3aIiiy U PEIIeHHs OTpacieBrIX (OM3Hec) 3a1aq

OIIK-7: CnocoGeH ananTupoBaTh 3apydeskHble KOMILIEKChI 00padoTKu HHGOPMaLMU U ABTOMATU3MPOBAHHOIO
NMPOEKTHPOBAHUS K HYKIaM 0TeuyeCTBeHHBIX NpPeINnpPUsTHI

Ymerb:

OIIK-7-Y1 ncronp30BaTh U afaliTHPOBATh KOMITIEKCH 00paOOTKH HH(POpMAIIHI.




OIIK-2: Cnoco0eH NpoeKTHPOBATH M Pa3padaThbIBATL OPUITHHAJIbHbIC AJITOPHTMbI H IPOTPAMMHBIE CPEICTBA, B TOM YHCJIe
€ MCIO0JIb30BAHHEM COBPEMEHHbIX HHTEJLIEKTYAJIbHbIX TEXHOJIOTHIA, /ISl pelieHus NpodeccHOHAIbLHBIX 32/1a4 B YCI0BHAX
HeoNpeIeJIeHHOCTH U aJIbTEPHATHBHBIX PEUICHHIl B PAMKAaX MeKIHCIUILIMHAPHBIX o0j1acTeii

YMmerb:

OIIK-2-Y1 ucnonb30BaTh U BHEAPATH OCHOBHBIE AJITOPUTMbI MAIIMHHOTO OOYYEeHHUS

IIK-1: Cnocoben (l)OpMHpOBaT]: H MOATOTABJIUBATH TEKCTOBBIC JaHHbIC IJIA MPOBEACHUA UCCJIE€I0BATC/IBbCKUX paﬁor.

YMmerb:

[IK-1-¥Y1 YMeTs npuMeHSTh IPOrpaMMHBIC CPEAbl 1 HHCTPYMEHTHI B 33Jja4ax 00pabOTKH 1 aHaI3a JaHHBIX

YK-3: Crioco0eH HCIOJIb30BATh PAa3IMYHbIe METOABI SICHOTO U HEABYCMBICICHHOTO (h)opMy/IHpPOBAHUS CBOUX BHIBO/IOB,
3HAHUI U 000CHOBAHUI /I CHIeIHAJIH3MPOBAHHOI H HecleUAIN3HPOBAHHOI AyINTOPHIl B HAHOHAJIBLHOM H
MEKIYHAPOJHOM KOHTEKCTaX, OPraHU30BbIBATh M PYKOBOAMTH PaG0oT0ii KOMAaHAbI, BbIPA0ATHIBAsI KOMAH/IHYIO CTPATErHI0
AJIs1 JOCTH2KEHHs IIOCTABJICHHOM Lelu

YMmerb:

YK-3-V1 NPUMCHATH COBPCMCHHBIC TCXHOJIOTUH B paspa60TKe AHAIUTUYCCKUX AJITOPUTMOB, ITPOTPAMMHBIC ITIPOTOTHUTIIBI
TMPUKIIaTHBIX JaHHBIX
TMPUMEHSATH CHCTEMHBIN oAXod B 3a/lavdax yInpaBJICHUS

IK-1: Cnocoben (l)OpMHpOBaT]) 1 MOATOTABJIMBATH TEKCTOBbIC TaHHbIC 1JI1A IIPOBEACHUIA UCCIEA0BATEIbCKUX paﬁoT.

Baanernb:

ITK-1-B1 HaBBIKaM¥ MPOrpaMMHOI peai3alii MaTeMaTHISCKUX MOJIeNiel 00pabOTKH JTaHHBIX

YK-3: Crioco6eH ucnoib30BaTh pa3juYHbIe METOAbI ICHOTO U HeJBYCMbICIEHHOI0 (GOpMYJIMPOBAHNUS CBOMX BBIBOJOB,
3HAHUH 1 000CHOBAHMIi 115 cHeNMATU3HPOBAHHON U HeCcIelNAJIU3HPOBAHHOI ayIUTOPUIi B HAIIMOHATBHOM U
MEKIYHAPOTHOM KOHTEKCTAaX, OPraHN30BLIBATH H PYKOBOJUTDH Paf0Toii KOMaH/bI, BHIPAGATHIBAsi KOMAHAHYIO CTPATETHIO
AJISI JOCTHIKEHHSI IOCTABJICHHOI 1eIn

Baagernb:

YK-3-B1 HaBbIkamMu 00paOOTKH U aHAU3a JaHHBIX Ha sI3bIKax nporpamMupoBanus C++ u Python
HaBBIKAMH NIPUMEHEHHS COBPEMEHHBIX TEXHOJIOTHI cOopa, 00pabOTKH aHaIH3a JaHHBIX B UCCIICIOBAHUH COMAILHO-
HKOHOMHYECKUX CHCTEMAX

OIIK-2: Cnioco0eH NpoeKTHPOBATH M Pa3padaThIBATh OPUTHHAJIbHbIEC AJITOPUTMbI H IPOTPAMMHBIE CPEICTBA, B TOM YHCJIe
€ CI0JIb30BAHHEM COBPEMEHHBIX HHTEJLIEKTYaJbHbIX TEXHOJIOTUH, JIsl pelleHns NpodeccHoHalbHBIX 32124 B YCJIOBHAX
HeoNpeIeJIeHHOCTH U aJIbTePHATHBHBIX PelIeHHIl B paMKaX MeKIHCIUILIMHAPHBIX o0j1acTeii

Baagern:

OIIK-2-B1 0CHOBHBIM HHCTpYMEHTapHEM B PaMKaX MAIMIMHHOIO O0YUEHHUS U 00paOOTKH eCTECTBEHHOTO S3bIKa

OIIK-7: CnocoGeH aganTupoBaTh 3apy0eskHble KOMILIEKChI 00padoTKU HHGOPMALIMU U ABTOMATU3MPOBAHHOIO
MPOEKTHPOBAHMSI K HY/KaM OTe4ecTBEHHBIX MpeANpusTHil

Baagernb:

OIIK-7-B1 0CHOBHBIM HHCTPYMEHTAPHUEM TS IPUMEHEHHS METOJIOB MAIIIMHHOTO O0yYIeHHs st 00pabOTKH TEKCTOBOM
HHpOpMAIHH

4. CTPYKTYPA 1 COAEP)KAHUE

Kon Haumenopanue pasnenop u | Cemecrp | Yacos | @opmupyemsblie | JIuteparypa | Ilpumedanue KM Boinoan
3aHATHSA TeM /BUJ 3aHATHS/ / Kypc HHIUKATOPBI H I sieMble
KOMIIeTeH Mt pecypcbl padoThI

Pa3nen 1. BBenenne B
aHAJIU3 JAHHBbIX

1.1 BBenenue B ananus 2 2 [IK-1-31 OIIK- | JI1.2 JI1.5
nmanueix /Jlex/ 7-31 OIIK-2-31 | JI1.11 JI1.7
YK-3-31 J1.1
1.2 [Ipumep pemeHust 2 4 IIK-1-Y1 TIK-1 JI.1 P1
OTpacJIeBOM 3a/1a4M aHaJIN3a -B1

nanubx /Tp/




1.3

MammunHoe 00yueHrne Ha
npakTuke. Kakoit crout
cAenaTh IEPBYIO MOJENb
MAaIIMHHOTO OOyYEeHNSI.
MamuHHOoe 00yueHHe Win
9BpUCTUKH. UTO fenaTh co
CTapoi NPOrHO3UPYIOILEH
cucremoit. Kyna pazBuBaTbes
nocJje co3aHus 6a3oBon
Mozenn. MeTprka 1 meneBast
nepemenHas. [logsoaHbie
kamHu W nipoexToB.
[Tpobnemsl B JaHHBIX.
ITpob6nemsr ¢

MmeTpukoit. /JIex/

[K-1-31

14

Perpeccus u knaccupukanys
B aHanu3e AaHHbIX /JIex/

[IK-1-31

J1.1

1.5

OCHOBBI PEKOMEHIATEIILHBIX
cucreMm /Jlex/

IK-1-31

JI1.10 JI1.1

1.6

W3yyeHne aHanuTU4ECKOU
mwiatgopmsl Loginom.
WHcTamnamus.
Untepoeiic. /Tp/

OIIK-7-B1
OIIK-2-B1 VK-
3-Bl

J1.11
98

KM1

1.7

busnec-3anayva.
KoHconupanust 1aHHbIX U
aHAITUTHYECKast OTYETHOCTD
anTeuHoit cetu. /T1p/

OIIK-7-Y1
OIIK-7-B1

JI2.2J11.1
38

KM1

1.8

buznec-3agaua.
ACCOHI/IaTI/IBHBIe npaBI/ma B
CTUMYJTMPOBAHUU PO3HUYHBIX
nponax. /T1p/

OIIK-2-V1
OIIK-2-B1

J2.2
98

KM1

1.9

buznec-3agaua. CermeHTaIUS
KIIEHTOB
TEJICKOMMYHHKAIIHOHHOM
kommanuu. /TIp/

[IK-1-V1 IIK-1
-Bl

J2.2
98

KM1

1.10

buznec-3agaya.
CKOpUHTOBBIE MOJICIH ISt
OIICHKH
KPEeIUTOCTIOCOOHOCTH
3aemMuKoB. /IIp/

OIIK-2-V1
OIIK-2-Bl1

J2.2
98

KMI1

busnec-3anaua.
[IporuosupoBanue npoaax
TOBapOB B ONTOBOH
kommanud. /TIp/

VK-3-B1 IIK-1
-31 TIK-1-VY1
IK-1-B1

22
98

KM1

1.12

busnec-3anaua. IToBbleHne
3¢ HEKTUBHOCTH MacCCOBOM
pacchuiku kuentam. /Cp/

41

TIK-1-31 IIK-1-
V1IIK-1-Bl

28

Pa3nen 2. Texnosoruu
l/lHTeJI.]'IeKTyJ]bHOFO
aHaJIHN3a JAHHBIX

2.1

KomnsrorepHoe 3penue u
IDP /Jlex/

[K-1-31

J1.1




2.2

Deep Learning. Uto Taxoe
HelpoceTn. OgHOCIIOHHAS
HEWpOHHAs CEeThb-
IIpOCTENIUI TpUMeEp.
ApXUTEKTYpBl HEHPOHHBIX
cereil. CBEpTOUHBIC
Heipocetu. IloHumanue
CBEPTOYHOM HEMPOHHOH CETH.
[Ipumepe 3anaun
pacro3HaBaHUs HAJTUYUS
cBeTo(hopa Ha KapTHHKE.
OO0yueHue HelpoceTH.
HeoObIuHbIe TPHIIOKEHUS
CBEPTOUHBIX HEHPOHHBIX
CeTel.

/JIex/

[K-1-31

23

Natural Language Processing
(NLP). ITepBuunas
00paboTKa TeKCTA.
V3Bneuenue GpakTos.
HWcropust BHeApeHUS
MAIIMHHOTO O0Y4eHHS B
Google Translate.
TemaTtnueckoe
MozenpoBaHue. 3agada
KkinacTepusanuu. /Jlex/

IK-1-31

24

Reinforcement Learning.
[Ipumep nmpocTeiimeit cpenasl.
OcHoBHast
TEPMHHOJIOTHS. Y HUBEPCAIbH
ocTb 00y4enust. /JIex/

[K-1-31

2.5

Reinforcement Learning.
W3ydenne OpenAi Universe.
TectupoBanue
HPOrpaMMHOI0 KoJia
TIOBE/ICHMS areHTa Ha
Phyton. /Cp/

16

2.6

[Iporpecc NN. ABTOonumnoTsI:
HUCTOpHSL. ABTOIUIIOTHI:
TEeXHUYECKasi HAUMHKa.
ABTONWIOTHL: 337a4U
MAaIIMHHOTO OOyYEeHNSI.
WckyccTBEHHBINM HHTEIIEKT B
aBToMoOmyIsIX. [lepenauii
Kpaif poOOTOTEXHUKH. Y MHEIE
accucTeHThl. /JIex/

TIK-1-31

Pa3gen 3. Python nas
aHAJIN3A TAHHBIX

3.1

YcranoBka Python. Pabora ¢
Anaconda. /TIp/

[IK-1-Y1 IIK-1
-Bl

JI1.1 J11.3

JI1.4 JI1.6

JI1.8 JI1.9
99

P2

32

CTpyKTYpHI TaHHBIX.
Coznanune. CsoricTBa.BriBon
3HaueHuH. Cpessl
JTAaHHBIX/KOITUPOBAHUE U
CCBUIKH.

VY nanenue /punbTpanys mno
YCJIOBHIO.
JloOaBneHue/BhIpaBHUBAHUE/
COpTHUpOBKa MaHHEIX. /IIp/

MK-1-V1 IIK-1
-B1

J1.9
99

P3

33

Pabora ¢ nHIEeKCaMu.
MotuBauus/onepanum.
Uepapxuueckas
uHaekcarws/Tunsl. /TIp/

IIK-1-V1 IIK-1
-Bl

J1.9
39

P3




34

Yucrka JaHHBIX.
[IponyiieHHble 3HaUEHUS.
IToBTopsromuecs
3HaYCHUs/3aMeHa
3HAaYeHUI/PUMEHEHUI
dynxmit. /Tp/

2 1 MK-1-¥1 IIK-1
-B1

J1.1
39

P4

3.5

MarematiyecKue orneparii.
CBOJIKa CTaTHCTHK /
ApudmeTuueckue onepauum.
OpHOMEpHBIE CTATHCTHKH.
ITpeobpazoBanmue
JTaHHBIX/OKOHHBIE

¢dynkuuu. /TIp/

2 2 [IK-1-V1 IIK-1
-Bl

J1.3
99

P4

3.6

Ornepanuu 00beAMHEHUS
naHHbIX. CTusTHIE U
KOHKaTeHaus natadpeiiMon/
HLongH u HWideH

dbopmartsr /TIp/

2 1 MK-1-V1 IIK-1
-Bl

J1.1
39

P5

3.7

ATpUTHpOBaHUE JaHHBIX.
Mexanusm GroupBy / Tumst
TPYIITUPOBOK.
ArperupoBanue,
npeobpas3oBaHue,
UCKITIOUEHHE TPy /
ConHas tabmuria. /TIp/

2 2 [IK-1-Y1 IIK-1
-Bl

J1.9
99

PS5

3.8

Buszyanuzanus. Hactpoiika
rpa¢ukoB. OCHOBHBIC THITBI
rpacuxkos. /Tp/

J1.9
39

P6

5. ®OHJ OIIEHOYHbBIX MATEPHUAJIOB

5.1. KonTpoJibHbIe MeponpusaTHs (KOHTPOJIbHAN PadoTa, TECT, KOJJIOKBUYM, FK3aMeH U T.II), BONMPOCHI JIJIsI

CaMOCTOSITEILHOI MOATOTOBKH

Kon

KonTponesHoe
MEpONpPHITUE

[IpoBepsiembie
WHIUKATOPbI
KOMIIETeHLIUH

BOHpOCBI JUJIA IIOATOTOBKH




KM1

DK3aMeH

1. AHanu3 NaHHBIX, KaK O0JIACTH JKCIIEPTHOH JesTenbHOCTH. DYHKIMH
aHaJIUTHKA.

2. Chepbl IpUMEHEHHS TEXHOJOTHI aHaK3a JaHHbBIX. 3a/1a4H,
COCTaBIIIOIIME OCHOBY aHAIM3a JaHHBIX. Data Mining

3. Obyuenue, Kak MpoLEcC MOCTPOSHUs Mosienu. Ponp yanTens-
aHaJIUTHKA.

4. OcHOBHBIE MPOLIETYPHI HA CTAJNH ITOATOTOBKY AaTaceTa.

5. IlepBuuHOE Mpeobpa3oBaHUE NaHHBIX.

6. llIxkanupoBaHKe 1 KOJUPOBAHUE JaHHBIX

7. IonroToBka oOy4aromux HaOopoB. Koppersiys i1 aBTOKOpPeIIAIHS.
8. IToaroroBka obydaromux HaOOpPOB. PaHroBast Koppessus.

9. IToaroroBka o0y4arouux HabopoB. CyTh (pakTOPHOrO aHaNM3A.
10. MeTon IaBHBIX KOMIIOHEHT.

11. MeTtozs! KITacCH(UKAIIN TaHHBIX.

12. locTOMHCTBA M HEJOCTATKA METPUUECKUX METOIOB
KIaccu(pUKaIHM.

13. Kiaccudukarys TaHHBIX ¢ HCHOJIB30BaHUEM YHTPOITMHHBIX
kpurepues. ID3

14. Knaccudukamus JaHHBIX C UCIIOJIB30BAHUEM CEMENCTBA IEPEBLEB -
«CITY4aHBINA JIEC.

15. O6ydenne u ontumm3ars Kinaccupunupyromux MHC.
Hcnonb3yeMble KpUTEpUU.

16. Perpeccusi. Bunbl perpeccnoHHbBIX MoJiene
17.ITapameTrpuueckas 1 HermapameTpuaeckas perpeccus. Oomacti
NPUMEHCHHUS B 3371a9axX aHAIN3a JaHHBIX.

18. Jloructuyeckas perpeccuu. [Ipumep ucrnonp3oBaHusl.

19. I'panuenTtHbIid OycTHHT. OOUIMA TPUHIIT PaOOTHI.

20. Knacrepusauus. ITocraHoBKka 3a1a4u.

21. Knactepuzarusa. O6uuii 0630p METOI0B.

22. AnrropuTMBI K1acTepu3aluy. Mepapxudeckas KiacTepu3arys.
23. AntroputMBl KilacTepuzanui. MeTos K-CpeiHuX.

24. Knactepuzamusa 1 UHC. Camoo0yqaromuecst ceTu.

25. CamooOyuenue u camoopranuszaius cereit Koxonena.

26. Hederkas kinacrepuzanusi.

27. ba3bl 3KCHEPTHBIX 3HAHMH, KaK HeUeTKNe (YyHKINH.

28. AnmpoKkcuMaIys JaHHBIX ¢ TIOMOIIBIO HEUYETKUX (QPYHKLIUI

5.2. Ilepeyenn padoT, BbINOJIHSIE

MBbIX 110 JUCIHUILJINHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kon HasBanue Tpoepsiemie
WHTUKATOPEI Coneprxanne padOTHI
pabotsl pabotsl N
KOMIICTCHITUH
Pl ITpakTudeckas ITpouecc peneHus 3a1a41 MallIMHHOTO O0YYEHUS Ha IpUMEpe 3a1a4n
pabota Nel OIIpe/IeNIeHHS TI0J1a KIIMEHTA 110 COBEPIIIaeMBIM UM TPaH3aKIIHIM.
3HAKOMCTBO C JaHHBIMHU, HEOOXOJMMBIMU JIJISI PEIICHUS 3a0aH.
H3ydeHne MeTpUKH KauecTBa MOJETH
ITocTpoenue nepBoii npocToii Monenu. Busyanuzanus JaHHBIX € LEIbIO
BBISIBIICHUS HOBBIX ITOJIE3HBIX MPU3HAKOB U YITyUIICHUS TOHIMaHUSA
JaHHBIX. YIIydIlIeHHe CYIECTBYIONMIEH Mo  61arofapsi HOBBIM
3HAHMSM, NOTy4E€HHBIM BO BPEMs BBINOIHEHHS IPEIbIAYIIETo Iara.
Orenka kagecTBa HOBOH Mozeny. [loBTopeHue maros, oka He Oyaer
JOCTUTHYT O’KHJIA€MBIif pe3yabTaT WX ITOKA HE CTaHET MOHITHO, 9TO
€ro I0CTUYb Henb3sl. Peanusamus anroputMa Ha s3sike Python ¢
HCIIONB30BaHIEM OMOIHOTEKN Xgboost.
P2 [IpakTrueckas Hactpoiika pemo3utopusi, ycTaHOBKa OHOJIMOTEK | 3ammyck Jupyter
pabota No2 Notebook
P3 [IpakTrueckas Crpykrypsl nansbix. Co3ganue. CpoiictBa. BeiBoj 3HaueHuid. Cpessl
pabota Ne3 JTAHHBIX/KOITMPOBAHNE 1 CCBUIKH. Y HalleHue /(QHUIbTPAIHs 10 YCIOBHIO.
JlobaBneHne/BpIpaBHUBAaHNE/COPTUPOBKA TaHHEIX. PaboTa ¢
uHAekcamu. MotuBanus/onepanuu. Mepapxuueckas HHAEKCALMS/ TUIIBL.
P4 [IpakTnueckas Yuctka ganusix. [Ipomymennsie 3nauenus. [loBropsromuecs
pabota Ne4 3HaYeHMs/3aMeHa 3HaYCHIH/IpUMeHeHnH (QyHKumil. MaTeMaTndeckue
omnepanun. CBoAKa cTaTUCTUK / ApudMeTHIECKUE Oepanu.
OnHoMepHbIe ctatucTHKY. [IpeoOpa3zoBanye 1aHHBIX/OKOHHbIE
byHKITII
P5 IIpaktuyeckas ArpernpoBanue TaHHBIX. Mexaau3Mm GroupBy / THIIBI TpyIIIHPOBOK.
pabota No5 ArperupoBanue, peodpa3oBaHue, HCKIodeHue rpynn / CBoxHas

TabauLa




P6 IIpakrtuueckas
paborta Ne6

Buzyanuzanus. Hacrpoiika rpagukoB. OCHOBHBIC THIIEI TPa(hUKOB

5.3. OueHouHbie MaTepuabl, HCIOJIb3yeMble U1 IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

OK3aMeHAIMOHHBIA OMUIIET COAEPKUT 2 BOIIPOCA 110 M3YICHHOMY MaTepuaiy

5.4. MeTroauka OLleHKH OCBOCHHUS JUCHHILUINHBI (MoayJs, npaktuku. HUP)

OreHKa MPaKTHIECKUX PadoT:

Onenka "OtangHo"- CTyIeHT UMeeT IITyOOKHe 3HAHUS, YMEHHUS, HABBIKH, JEMOHCTPUPYET MOJTHOE TTIOHUMaHKE MPOOJIEMbI, BCE
3aJJaHUs BEIITOTHEHEI.

Ormenka "xopomo" -CTyeHT HMeeT ITyOOKHe 3HAHHS, yMEHHUS, HABBIKH, IEMOHCTPHUPYET MIOTHOE TIOHMMAaHHE IPOOIEMBI, BCE
3aJ]aHNs BBITOIHEHEI. 3aKOHYEHHBIH, ITOIHBIN

OTBET ¢ MUHUMAJIBHBIMU HEJJOYETaMH.

Onenka "y10B1eTBOpUTENbHO" - CTYIEHT UMEET HU3KUM ypOBEHb 3HAHHI,yMEHUI, HABBIKOB, JIEMOHCTPUPYET YaCTHYHOE
MOHUMAaHUE MPOOJIEMbI, OOTBIIMHCTBO 331aHUI BBITOTHEHBL,HO OTBET, COAEPKUT HEIOUETHI.

OrieHka "HeyA0BIEeTBOPUTENbHO" - CTYICHT UMEET MPOoOesbl B 3HAHUAX,

YMEHHUSX, HaBBIKaX, JICMOHCTPHUPYET HETIOHUMaHHE TIPOOIIEMBI, 3aJaHMsI HE BBIIIOIHEHBI, CTYACHTY TPEOYIOTCS TOTIOJTHUTEIBHEIC
3aHATHSA JUIT OCBOCHUS KOMIIETCHITUH

Ol11eHKa 32 BBITIOJIHCHUE CAMOCTOSTEIIBHBIX pa60T:

OmeHka "oTaugHO" - BINOTHEHHI Bee 3a1aHust paboThl; paboTa BRIONHEHA B CPOK, OhopMIIeHHEe, CTPYKTypa U CTHIb PaboThI
00pas1oBbIe; paboTa BHIMOIHEHA CAMOCTOATEIBHO, IIPHCYTCTBYIOT COOCTBEHHBIC 0000IIEHHS, 3aKIIIOUCHUS U BBIBOJIBI.

Ormenka "xopomro" - BrImoHeHs! Bee 3a1aHus BCe 3aJaHus padOThl ¢ He3HAYNTEIFHBIMA 3aMEYaHHIMH; Pad0Ta BBITIOJIHEHA B CPOK;
B 0()OPMIICHHH, CTPYKTYpPE M CTHIJIC pabOTHI HET IPyObIX OMIHOOK; paboTa BEIIOIHEHA CAMOCTOSITEIIBHO.

Orenka "y0BIeTBOPUTENBHO" - 3a1aHusl pabOThHl UMEIOT 3HAUUTENbHbIC 3aMEYaHusl, yCTpaHEHHbIE BO BpeMsl KOHTaKTHON paboThI ¢
nperoaBareeM; padoTa BBIIOIHEHA C HAapYIIEHUIMH Irpaduka, B 0)OpMIIEHHH, CTPYKTYPE U CTHIIE pabOThl €CTh HEOCTATKY;
paboTa BBITIOJIHEHA CAMOCTOSATEIBHO.

OreHka "HEynOBIETBOPUTENEHO" - HacTs paboThI Mk Best paboTa BRIMOIHEHA U3 (PParMEHTOB PabOT APYTHX aBTOPOB U HOCUT
HECaMOCTOSTENILHBINA XapakTep; 3a/jaHus B paboTe peleHbl He TIOHOCTIO WITH PEICHB! HENIPAaBUIIbHO; COfiep)KaHue pabOoThI He
COOTBETCTBYET IIOCTaBICHHOI TeMe; IPH HAITMCaHUH paboTHl He OBUIN MCHOJIB30BaHbI JINTEPATypHBIC HCTOUYHHUKH; O0hOpMIIeHHEe
pabOTHI HE COOTBETCTBYET TPEOOBAHUAM.

HI/ICHI/IHHI/IHa CUUTAETCSI OCBOCHHOMN P BBIITOJTHCHUH CJIICAYIOIIUX YCJ'IOBI/II‘/'H

- BBEINIOJIHEHBI BCE J1abopaTopHbIe paboTHI
- BBITIOJTHEHBI M 3alIMIIEHBI BCE CaMOCTOsATENbHbBIE padoThL;("yaoBIeTBOPUTENBHO"; "X0poIo"; "oTin4Ho");

6. YHEBHO-METOAUWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnasue Bubnuoreka W3narenscTBO, ToI

JI1.1 |CyzuP. A SI3BIK TpOrpaMMHUPOBAHUS DnexTpoHHas 6uOnroTeka Mocksa: MnTepHeT-

Python: yuebHoe mocodue YHUBEpCHUTET
WudopmariionHbIX
Texuonoruit (MHTYWT)
|bunoM. JIabopaTopus 3HaHUIA,
2007

JI1.2 | Cornuk C. JI. ITpoexkTupoBaHue cuctem OnekTpoHHas OHONIHOTEeKA Mocksa: HTepHeT-
HCKYCCTBEHHOTO MHTEJIIEKTA: YHuBepcureT
Kypc: yueGHoe rmocodue WNndopmanmoHHbIX

Texunonoruit (MHTYUT), 2007

JI1.3 | byitnaues C. K.,
Bboknar H. 1O.

OCHOBBI nporpaMMUpOBaHUsA
Ha si361ke Python: yaeGHoe
nocodue

DneKTpoHHas OubIMoTeKa

ExarepunOypr: M3narenscTBo
VpanbCKOro yHUBEpPCUTETA,
2014

JI1.4 | Cesepenc Y.

Bsenenue B
nporpamMmmupoBaHue Ha Python

DnexTpoHHas 6uOnroTeKa

Mocksa: HanmonanbsHbIH
OTKpBITBII YHUBEPCUTET
«MHTYHUT», 2016

JI1.5 | Ceprees H. E.

CucteMsl HCKYCCTBEHHOTO
WHTEJUIEKTa: yuyeOHoe mocodue

DnekTpoHHas OnOIMoTeKa

Taranpor: FOxHbIiH
(benepanbHBI YHUBEPCHUTET,

2016




ABTOpBI, COCTaBUTEH

3arnasue

bubauorexa

W3naTenscTBO, rof

JI1.6 |bammxst A. C., Maremaruxka Ha Python: OnexkTpoHHas OUONIHOTEKA Mocxksa: I[Ipomereit, 2018
Xpunysosa M. b., y4eOHO-METOJUUECKOE
Anexcanzaposa 1. A. nocooue
JI1.7 |Hemrtunos B. A, WuTemiekTyalbHble CUCTEMBL OnektpoHHas OubIHOTEKA Tam608: TamGoBCKUi
Kapnymkun C. B., MIPOEKTUPOBAHUS U rocyapCTBEHHBIH
Moxkpo3y6 B. T"., YIpaBJICHUS TEXHHYECKUMHU TEXHUYECKUN YHUBEPCUTET
Maneirus E. H., o0beKkTamMu: ydeOHOe mocooue (TTTY), 2017
Eropos C. 4.
JI1.8 | lenynpko B. M. OCHOBBI IPOTPaMMHUPOBAHUS DneKTpoHHas OubInoTeKa PocroB-na-/lony, Taranpor:
Ha SI3BIKE BBICOKOTO YPOBHS HOxuEI# enepanbHbIit
Python: yaebHOe mocobue yHuBepcuter, 2017
JI1.9 [Ienynexo B. M. S3bIK MpOrpaMMHUpOBaHUs OnekTpoHHas OuOIMOTEKA Pocros-na-Jlony, Taraupor:
BBICOKOT0 YpoBHs Python: HOxHBI# DenepanbHbIi
(yHKINH, CTPYKTYPHI TaHHBIX, yHuBepcurer, 2017
JIOTIOTHATENFHBIE MOYIIH:
yueOHOe mocobue
JI1.10 | Scauuxnii JI. H. BBeneHne B MCKYCCTBEHHBIN bubmmorexka MUCuC M.: ACADEMIA, 2005
MHTEJUIEKT: y4e0. mocoOue s
CTYJ. By30B, 00yd. IO CIIeII.
010100 "Marematuka"
6.1.2. JlonosiHuTEBHAS JIUTEPATYpPA
ABTOpBI, COCTaBUTENN 3arnaBue bubmmoreka WznarenscTBO, rog
JI2.1 | MputbaukoB JI. A, WHTemiekTyansHbIi aHaIn3 DneKTpoHHas OHOIMoTeKa Mocksa: bubnuo-I'nodyc, 2017
Kpayse b., Ktoty M., | 1aHHBIX B ylIpaBJIeHUH
bane K., lImuar U. A. | 1pou3BOACTBEHHBIMHU
cucTteMaMH (TIOJXOABI U
METOIBI): MOHOTpadus
JI2.2 |IlIBetkoB A. A. Teopust u mpakTUKa OU3HEC- DnexTpoHHas OnOImoTeKa Mocksa, bepnun: upekt-
aHanu3za B UT: yuebnoe Menmua, 2019
nocobue
JI2.3 | Anmadigun O. MarmuHHOe 00ydeHHe: HOBBIH bubimoreka MUCuC M.: AnbrivHa [Tabmumep, 2017
HCKYCCTBEHHBIH MHTEIUICKT:
nep. ¢ aHrll.
6.2. IlepeyeHs pecypcoB HH(POPMANHOHHO-TeJIEKOMMYHHKANHOHHOH ceTd « AHTEpHET»
Jlanb [DneKTPOHHBIH pecypc] : AIeKTPOHHO-
D1 | 6ubaunoreynas cucrema (3bC) / u3natensctBo JlaHb. —
URL: http://e.lanbook.com/
YHuBepcuTeTcKas OMOINOTEKa OHIIAIH
[DnexTpoHHEI pecypc] : 27eKTPOHHO-OMOIHOTeUHAS
92 cucrema (3bC) / OO0 Jlupexkrmenna [Tabmuimar.
— URL.: http://biblioclub.ru/
IOpaiit [DnekTpoHHBIii pecypc] : 3IeKTPOHHO-
D3 | 6ubmmoreunas cucrema (3bC) / m3narenscTBo FOpaiir.
— URL: https://biblio-online.ru
Znanium.com [DIeKTPOHHBIH pecypc] : AEKTPOHHO-
6nbmmorednas cucrema (35C) / Hayuano-
o4 n3narenbekuit nentp MHOPA-M. — URL:
http://znanium.com/
BOOK.ru [21eKTpoHHBIH pecypc] : 971eKTPOHHO-
D5 | 6ubaunoreunas cucrema (ObC) / n3maTenbcTBO
KuoPyc. — URL: https://www.book.ru/
eLIBRARY.RU [OnexrponHbIit pecypc] :
D6 |snexkrponHas 6ubnuoreka / Hayu. anekrpoH. 6-ka. —
URL: http://elibrary.ru/defaultx.asp
MH®OPMMUO [DnexrpoHHsIii pecypc] :
AJIEKTPOHHBIN CIPAaBOYHUK [0OECTIeYeHnEe BCEX TUTIOB
D7 |00pa3oBaTEeNbHBIX YIPESIKICHUIA HOPMATHBHBIMH,
METOIMYCCKUMH, HAYIHO-TTPAKTHYCCKAMHA
matepuanamu|. — URL: http://www.informio.ru/.
28 | www.loginom.ru




19 https://www.anaconda.com/distribution/

6.3 Ilepeuenb MPOrpaMMHOIo odecnedeHust

I1.1 LMS Canvas

I1.2 | Microsoft Office

I1.3 MS Teams

1.4 |Loginom

I1.5 |Python

6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccuoHaTbHBIX 0a3 JaHHBIX

M.1 |OBbC "Jlans" (https://e.lanbook.com)

N.2 |Enmunoe okHO moctyma k obpa3oBarenbHbIM pecypcam (http://window.edu.ru)

N.3 |Scopus - exnHas pedepaTtuBHas 0a3a JaHHBIX HAYIHBIX MyOnuKanuii (Www.scopus.com)

OTKpHITHIH 00pa3oBaTenbHbIi Buneonoptan UniverTV.ru. O0pa3zoBaTebHbIe (QHIEMBI Ha pa3indHbIe TeMbL. JIeKuu B

.4 |Bemymux pOCCHHCKHX M 3apyOeKHBIX By3ax. HaydHas KoH(EPEHIS WM HayIHO-TIOIYJIIPHAS JIEKIHUS 110

HHTEpecyoneMy Bac Bornpocy.http://univertv.ru/video/matematika/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn.

Haznauenue

OcHarienue

JI-826

JlabopaTopus

JIOCKa W MapKephl, IepcoHalbHble KommbioTepsl OC
Windows ¢ agMHHUCTPaTOPCKMMH TpaBaMH JAOCTyMHa, C
MPOBOAHBIMU  ceTeBbIMH  miatamu, ¢ COM-nopramu
KOJIMYECTBOM HE MeHee 0, ceTeBoe KOMMYHHKAITOHHOE
obopynoanme  CISCO: 6  xommyratopoB u 6
MapLIpyTH3aTOPOB, OOXKaThle Kabelu BUTasl mapa OpsMble U
KpPOCCOBBIE ~ KOJIMYECTBOM HE MeHee 12 KaxIbli,
KOHCOJIBHBIE KaOeJIi KOJIMIeCTBOM He MeHee 6

UuransHbii 3a1 Ne3 (B)

KOMIIGKT ~ y4eOHOW  MeOenm Ha 44  wmecrta s
obyuaromuxcs, MDY Xerox VersaLink B7025 ¢ ¢pynxunmeit
MacimTabupoBaHusi TEKCTOB M u3o0paxenuit, 8§ IIK ¢
mocryiom k HWTC «Uurtepuer», DOUMOC yHuUBepcureTa
yepe3 JNHYHBIN kabuHer Ha Tuatopme LMS Canvas,
nuneH3nonHble mporpammbel MS Office, MS Teams, ESET
Antivirus.

JIro6oii KOpIIyC
MynpTMenuiinas

VYuebHast ayauTOpust IS IIPOBEACHUS
3aHATHH JIGKMOHHOTO THIIA W/WIM JUIs
IIPOBEJICHUSI IPAKTUYECKUX 3aHATHH:

KOMIUIEKT ydeOHOH mebenmu 10 36 MecT st 0Oydaromuxcs,
MyNbTHUMEAUItHOE  00OpyHOBaHHE, MAarHUTHO-MapKepHas
Jocka, pabodee Mecto mpemomasarens, IIKc moctymom K
HUTC «Uuteprer», DMOC yHHBepcUTETa 4Yepe3 JUYHBIN
xabuHer Ha miaTgopme LMS Canvas, IuIEH3UOHHBIE
nporpammel MS Office, MS Teams, ESET Antivirus

8. METOANYECKHUE YKA3AHUSA J1JI1 OBYYAIOIIIUXCSA

IToAroTroBKa K JIEKLMIM.

IToxroToBKa K JIEKIIMOHHOMY 3aHATHIO BKITIOYAET BEIITOJTHEHHUE BCEX BHJIOB 3aJaHUH, PEKOMEHIOBAaHHBIX K Ka)KIOH JICKINH, T.€.
3aJaHUs BBIIOIHSIOTCS €Ile 0 JICKIIMOHHOTO 3aHATHS 110 COOTBETCTBYIOLIEH TeMe.

B Xopie JTeKIMOHHBIX 3aHATHI HEOOXOIMMO BECTH KOHCIIEKTHPOBaHNE yueOHOro MaTepuaa, oopaliaT BHUMaHHE Ha KaTeropHH,
(hopMyITMPOBKH, PaCKPHIBAIOIIIE COIEPKaHIE TeX MITH WHBIX SBJICHUH U IPOIIECCOB, HAYIHBIC BEIBOJBI M TIPAKTHICCKHE
pexoMenanuu. I1py HeoOXOOMMOCTH 3a/1aBaTh MPEMOAABATENI0 YTOUHSIOMINE BOIIPOCHL.

Pa6oras Hax KoHCIIEKTOM Jekuuii, Bam Bcerna HeoOX0OUMO HCIONB30BaTh HE TONBKO YUEOHUK, HO U TY JTUTEPATypy, KOTOPYIO
JIOTIOITHUTENLHO PEKOMEH 10BN JIeKTOp. VIMEHHO Takas cepbe3Hasi, KpOMOTIHBask paboTa ¢ JEKLIMOHHBIM MaTepHaIoM I03BOIUT
TTyOOKO OBIIAJETh TEOPETHIECKUM MATEPHAIIOM.
IoaroroBka Kk MPaKTUIECKIM 3aHATHSIM.
IToAroToBKy K Ka)kIoMy MPAKTHUECKOMY 3aHATUIO BbI JOMKHBI Ha4aTh C 03HAKOMIIEHHS C TUIAHOM MPAKTUYECKOTO 3aHsTHs,
KOTOpPBIH OTpaskaeT CoAeprKaHue NPeasoKEeHHON TeMbl. TiiarenbHoe NPOAYMbIBAHNE U U3YYEHUE BOIPOCOB IJIaHA OCHOBBIBAETCS Ha
popaboTKe TEKYIIETO MaTepralia JICKIUH, a 3aTeM H3YUCHHUS 00513aTeIbHON 1 JOTOIHNUTEIBHON JINTEPaTyphl, PEKOMEHIOBAHHON K
JIaHHOI TeMe. Bce HOBbIe MOHATHS MO U3Y4aeMOi TeMe HEOOXOANMO BBIYYUTh HAU3YCTh M BHECTHU B IJIOCCApUi, KOTOPBIH
1e71eco00pa3Ho BECTH € CaMOro Havala U3ydeHus Kypca.
B mporecce moAroTOBKH K JIaOOpPaTOPHBIM 3aHATHAIM Bam HeoOXoauMo oOpaTHTs 0c000e BHIMaHKE HAa CAMOCTOSITEITEHOE
U3y4eHHEe PEKOMEHIOBAaHHOM IUTepaTyphl. IIpH Bcel MOMTHOTE KOHCIIEKTHPOBAHNUS JIEKIIUH B HEll HEBO3MOXKHO U3JI0XKUTH BECh
MaTepHall M3-3a JIMMUTA ayIUTOPHBIX yacoB. [1oaToMy camocTosiTesnbHas paboTa ¢ yueOHHKaMH, y4eOHBIMH ITOCOOUSIMH, HayqIHOH,
CTIPaBOYHOM JINTEPATYPOI, MaTepHaIaMH ITEPUOANIECKUX N3TaHui 1 ViHTepHeTa sBisieTcs Hanbomnee 3 (HeKTHBHBIM METOIOM
MOTy9EHHS JOMONTHUTENBHBIX 3HAHHUMH, TI03BOJISIECT 3HAYUTEIIFHO aKTHBU3MPOBATH IIPOLIECC OBNAACHHSI HH(OpMAIHeii, criocoocTByeT
Goree rryOOKOMY YCBOGHHUIO H3y4aeMOro Marepuana, popMupyeT y Bac oTHomeHne K KOHKpETHOH mpobieme.

Bamra camocrositenbHast paboTa MOXKET OCYIIECTBISTECS B ayIUTOPHOH 1 BHeayAuTOpHOH (hopmax. CamocrosiTenbHas padoTra B
ayIUTOPHOE BPEMs BKIIOYAET:




CamocTosATeIbHYI0 paboTy O TEOPETUIECKOMY KypCy: ayAUTOPHYIO CAMOCTOATEIBHYIO paboTy Ha JEKIUIX, paboTy ¢
JIEKIIMOHHBIM MaTepPHaJIOM MOCJIe JICKLHHU, ITOATOTOBKA K KOJUIOKHYMaM M KOHTPOJILHEIM paboraMm. CaMocTtosiTensHas pabora no
MPaKTHIECKOH 9acTH ( pelIeHne 3amad, IporpaMMHAPOBaHIE) MOKET OBITh OCYIIECTBIICHA KaK B ayANTOPHH, TaK U BHE €€.
IIpenonaBarenem BeAeTCs CIICIMANBHBIHN KypHAI, KyJja 3aHOCATCS BCE IPOMEXKYTOTHBIE PE3YIIbTAaThl CTYACHTOB. 3aJaHUs
BBIJIAIOTCS, IPOBEPSIIOTCS U oneHUBaroTcss B LMS Canvas.




