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1. IEJIM ¥ 3AJJAYM JUCHMUILINHBI

Ilenu: popmupoBaHue KOMIETEHIMI CTICITHATUCTA 110 HanpaBieHuto «[IpukiagHas MaTeMaTika u
nHPOPMATHKA» B TIPEIMETHOM 00JIACTH, CBSI3aHHOM C PEHICHUEM 33J1a4 M0 WHTSIUICKTYAIbHOMY aHAIIU3Y
JKOJIOT0-3KOHOMHYECKUX JAHHBIX B PAMKaX U3y4eHHUS OCHOB TEOPUHU OOYUCHUS MAIIIVH, BKIFOYAS
JIUCKPUMUHAHTHBIN, KJIACTEPHBIN M perpeCCUOHHBIN aHaNU3 TaHHBIX.

3agauu:
v (bOpMPIpOBaHI/Ie yMeHI/Iﬁ pa60TBI C HJAaHHBIMU B BBIYUCIIHUTCIBHBIX CHCTEMaxX Ha OCHOBC
METOAOB I/IHTCJUICKTyaHI)HOFO aHaJIn3a JaHHBbIX U 6a3OBI>IX HABBIKOB CO31aHUA TAKUX I/ICCJICZ[OBaHI/Iﬁ;

v (opMupOBaHUE BJIAJCHUNA OCHOBHBIMH MOHATUSIMH COBPEMEHHBIX CHCTEM aHAIN3a JAHHBIX U
MOJICPKKU PUHIATHSA PEIICHUN, MAaTEMAaTHYECKUMHU U aJITOPUTMUYECKIMHA OCHOBAMH KOHCTPYHPOBAHUS
CHCTEM, IPUHUMAIOIINX PEIICHUS Ha OCHOBE aHaJIM3a HEU3BECTHBIX 3apaHee NaHHBIX;

4 HpI/IO6peT€HI/Ie MPAKTUYCCKUX HABBIKOB HCIOJb30BaHUSA COBPCMCHHBIX TEXHOJIOTHH
MalIuHHOTI'O O6yT-IeHI/I§I I peIICHUSA MaTEMAaTUYCCKUX 3a4ad B obmactu HWHTCIUICKTYAJIbHOTO aHaJIn3a U
MOACIIUPOBAHUA OKOJOTO-O0KOHOMUYCCKUX JaHHBIX.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII BO

VYuebnas auctumuirHa b1.B.11 MHTemekTyanbHbple METOIbl aHAIM3a JaHHBIX OTHOCHTCS K
yactu broka 1 o6pazoBaTensHON IporpaMMel, (GOPMUPYEMOH ydacTHUKaMHU 00pa30BaTEIbHBIX
OTHOILIEHHUH.

Jlist u3ydeHus TaHHOW y4eOHOM MUCIUILIMHBI HeOOXOIMMBbI 3HAHHMSI, YMEHHSI U HAaBBIKH,
dbopMupyembie MPeAIIECTBYIOMUMU AUCIUILTHHAMMU:

b1.B.J]B.02.01 Texnonoeuu npoepammuposanusi 0Jisi GHAIU3A OAHHBIX

b51.0.25 Dxonomempuka

b1.B.03 Ilpuxknaonas skonomuueckas cmamucmuka

b51.B.04 Bonvwue dannvie

[Tepedens nocneayoMuX y4eOHBIX TUCIUILTIH, JJIT KOTOPHIX HEOOXOIMMBI 3HAHHS, YMEHHUS U
HaBBIKH, (POPMHUPYEMBbIE JAHHOW y4eOHOM JUCIUTUTMHOMN:

b1.B.14 Vnpasnenue ungopmamuszayueti npeonpusmusi

@T]1.02 Ananuz u obpabomra OanHvIX NPU paspabomre Yupposvix NPOOYKmoa

b2.B.03(11) Hayuno-ucciredosamenvckas paboma

52.0.01(I10) IIpeoounnomnas npakmuxa

b3.01(/]) Boinoanenue u 3auuma 6vlnycKHOU K8AIUGUKAYUOHHOU pabombl

3. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUIIJINHBI

[Ipouiecc ocBoeHUsT AUCHUTIIIMHBI HATIPaBIIeH Ha (GOPMHUPOBAHUE CIEAYIONTUX KOMITETEHITUI B
cootBercTBur ¢ ®I'OC BO u OII BO no nanpasnenuto noaroroBku 01.03.02 [MpuknagHas
MaTeMaTHKa 1 HH(POpMATHKa:

[1K-4 Crioco6eH ympaBisaTh HHPOpMaIUel B mporecce pa3paboTKH U peaTn3allii MIPOCKTOB
pPa3HOTO YPOBHS CJIOKHOCTH.

B pesynbrare 0CBOCHUS AUCIUILTUHBI 00YYAIONIUICS JOKEH

3HATh:

— COBPEMEHHOE COCTOSIHUE HCCIICJOBAHUI B 00JIACTH HHTEIIEKTYaIbHBIX METOJOB 00YUEeHNS;
— TIPUHIMIIBI TOCTPOCHHUS CUCTEM MAIIMHHOTO O0YUCHUS;

— MOJENH NPE/ICTABICHUS ¥ OIMCAHUS TEXHOJIOTHH MHTEIUICKTYaIbHOTO aHAIN3a JaHHbIX;



YMETbh:

— IPOBOJIUTH aHATIHU3 IPEAMETHOM 00JIaCTH;
— ONpeeATh Ha3HAUYCHUE, BBIOUPATh METO/IbI M CPEACTBA JUISl IIOCTPOCHHS CHCTEM MHTEJUICKTYaIbHOTO

aHaJIn3a JaHHBIX;

— CTPOMUTH CUCTEMbI HHTCJUICKTYAJIbHOI'O aHaIM3a JaHHBIX

BJIAJIETD:

— HaBBIKAMH HCTIOJB30BaHMS allapara cJI0KHOTO aHATN3a JJAHHBIX
— MeTojaMu Kiaccubukaui nHOOPMaLU ¥ UACHTU(DHUKAINN HHPOPMALIUK
— HaBBIKAMU pEaJIM3aliU AITOPUTMOB MHTCIUICKTYAJILHOTO aHAIHM3a JJaHHBIX.

4. COAEP)KAHUE U CTPYKTYPA JTUCHUIIJIMHDbI

O0BeM IUCIUIIIMHEI COCTAaBIAET 4 3a4eTHEIX e1., 144 Jvac.

dopmMa MPOMEKYTOYHOM aTTECTAIlUU: K3aMEH, KypcoBasi paboTa.

4.1. Conepxanne JMCHHMILIMHBI, CTPDYKTYPHPOBAaHHOE 110 TeMaM, ¢ YKa3aHUEeM BH/I0B
Y4eOHBbIX 3aHATHI H OTBEJCHHOI0 HA HUX KOJHYECTBA AKAJeMHYECKHX YaCOB

Pas,uen JUCHUITINHBI / Tema

Cem.

Buzpl yueOHO# paboTh

KonTtaktHas padora
MPETIoIaBaTeNs C
00yJaroImUMUCs

Jlexknun

JIa0.
3aHATHS

TIpakr.
3aHATHUSL

CamocrT.
pabora

Dopmbl
TEKyILEero
KOHTPOJIS;
Dopmbl
MPOMEXYT.
aTTecTalun

OpraHu3zanus UCXOJHOTO Kojia 1 padoTa ¢
Jupyter Notebook (Jupyter Lab)

2

OnopHBIit
KOHCIIEKT

KirroueBble OMOIHOTEKH U TTAKETHI IS
aHaiM3a JaHHBIX Ha s3bike Python (NumPy,
Matplotlib, SciPy, Pandas)

3amura
oTYeTa 10
MPaKTUIECKO
i paboTte

MeTtpudeckre anropruTMBI KITacCUPIKAITNN

3amura
OTYEeTA 110
MPAKTHYCCKO
i pabote

JMCKpUMUHAHTHBIN aHAIN3

3amura
OTYEeTa 110
MPaKTHYCCKO
i pabote

BaiiecoBckas Teopus peuieHuit

3amura
oT4era 1o
MPaKTHYECKO
i pabote

Perpeccus u xnaccudukanus. O630p
METOJOB ONTHMH3AIINH.

3amura
oT4eTa 1o
MPaKTUIECKO
i pabote

Meto OOpHBIX BEKTOPOB

3amura
OTYEeTA 110
MPAKTHYECKO
i pabote

HckyccTBeHHbIE HEHPOHHBIE CETH

3amura
OTYEeTA 110
MPaKTHYCCKO
i pabote




Pemaronue nepeBps 1 X aHCcaMOJIn 7

3amura
oT4era 1o
MPaKTHYECKO
i pabote

I'paduueckue monenu. baliecoBckue cerTu.

MapkoBckue ceTi

10

3amura
oTYeTa 1o
MPaKTHIECKO
i pabote

HUroro (7 cemectp):

60

30

9K3.,
Kypc.pao.

4.2. [1;1aH BHeayIMTOPHOM CAMOCTOSITE/ILHOM PA00THI 00YYAIOIIUXCS MO TUCHHUILIHHE

Paspen nucuuruingel / Tema CamocrosiTenbHas padoTa 00yJaroUXCs Ouenounoe | YuebHo-
Bun camocr. Cpoku 3atpartsl CPEICTBO METOAUYECKOE
padoThI BBITIOJIHCHUSI | BPEMEHH oOecriecucHHe

camocT. paboThl
1. OcBoeHue
0a30BbIX K
BO3MOXHOCTEMN
OKOHYAHUIO
S3BIKA "

OpraHu3anus UCXOTHOTO KoJa HDOrDAMMUDOBA BBITIOJTHEHUS OnoDHb OJI*-3

u pabota ¢ Jupyter Notebook porp p MpaKTU4ecK | 2 p JUT**- 1,2
nus Python. o KOHCIIEKT s

(Jupyter Lab) 0ii paboThI NpP***-123
2. Peanmsanms o

0 JAHHOM
KOHTPOJBHBIX
TeMe
MPUMEPOB
porpamMmm
1. OcBoenue
KITFOYEBBIX
BBIYUCITUTEIIHHEI
x makeroB SciPy | K
¥ TIAKETOB OKOHYAHUIO

KitoueBrbie OMOIHOTEKH U
paboTHhI ¢ BBITIOJTHEHUS Anamutrae | OJI -3

TIAKeTHI 71 aHAJIM3a JaHHBIX Ha o
TaHHBIMHA MpaKTHIecK | 2 ckuit otuer | JJI-1,2

s3pike Python (NumPy, o

. . NumPy, Pandas. | oii paboTsI (markdown) | 1P —1,2,3

Matplotlib, SciPy, Pandas) 9
2. Peanmmsarmsa 110 JaHHOM
KOHTPOJBHBIX TeMe
TIPUMEPOB
MPOTrpamMM H
3aJaHHM.

1. PaGoTa ¢ K
MAKETOM
MALIHHHOLO OKOHYAHUIO
BBITIOJTHEHUS Anamutnue | OJ1-1,2,3
MeTtpudeckne anropuTMbI o0yueHHs o
IpakTHYecKk | 2 ckuii otuer | JJI-4
KJ1accu(puKaIuu Python (R). .
ot paboThI (markdown)
2. I[TogroroBka o
. 10 TAaHHOW
TIPaKTHYECKON
TeMe
paboTHI.
1. Pabota c K
TTaKeTOM
MALHHHONO OKOHYAHUIO
BBITIOJTHEHUS Anamutrae | OJI -3
N 00y4eHus N
JIMCKpUMUHAHTHBIN aHANN3 MpaKkTH4ecK | 2 ckuit otuer | JJI-1,2
Python (R). o
0¥ paboThI (markdown) | P —1,2,3
2. IloaroToBka o
. 0 TAHHOM
MPaKTHYCCKON
TeMe
paboTHI.




1. Pabora ¢

K
MTAKETOM
MALTHHHOLO OKOHYAHUIO
BBITIOJTHEHUS Anamutrae | OJI -3
. N o0yueHus N
BaiiecoBckas Teopus peuieHuit MpaKkTH4IecK | 2 ckmif oraer | JJI-1,2
Python (R). o
ot paboThI (markdown) | P —1,2,3
2. [TogroroBka o
. 10 TAaHHOU
MPaKTUYECKOM
TeMe
paboTHI.
1. PaGoTa ¢ K
MaKETOM
OKOHYaHUIO
MAIIMHHOTO
BBITIOJIHEHUS Anamutnue | OJI -3
Perpeccus n xmaccuduxanys. o0yueHus o
npaktuiyeck | 4 ckuit oruer | JJI-1,2
0630p metonoB onrtumm3anui. | Python (R). .
oii paboThI (markdown) | UP —1,2,3
2. I[TogroroBka o
. 10 TAaHHOU
MIPaKTUIECKO
TeMe
paboTHI.
1. Pabota c K
MTAKeTOM
MALTHHHOLO OKOHYAHUIO
BBITIOJTHEHUS Anamutrae | OJI -3
o0y4eHus N
MeToz ONOPHBIX BEKTOPOB mpaktuaeck | 4 ckuif oruer | JJI-1,2
Python (R). o
0i1 paboThI (markdown) | P —1,2,3
2. IlogroroBka o
. 0 JAHHOW
MPaKTUYECKOM
TeMe
paboTHI.
1. PaGoTa ¢ K
MaKeTOM
MALTHHHOLO OKOHYaHUIO
N BBITIOJIHEHUS Anamutnue | OJI -3
HckyccTBeHHBIE HEHPOHHEIE o0yueHus o
nmpakTudeck | 4 ckuit oruer | JJI-1,2
CeTH Python (R). o
ot paboThI (markdown) | P —1,2,3
2. [logroroBka o
. 10 TAaHHOU
MPaKTUIECKOI
TeMe
paboTHI.
1. Pabota c K
MaKeTOM
MALIHHEORO OKOHYaHUIO
BBITIOJTHEHUS Anamutrae | OJI -3
Pemaronue nepeBns u ux o0yueHus o
npaktuueck | 4 ckuit oruer | JJI-1,2
aHcamoOnu Python (R). o
0ii paboTBhI (markdown) | UP - 1,2,3
2. IlogroroBka o
. 0 JAHHOW
MPaKTUYECKOM
TeMe
paboTHI.
1. Pabota c K
MTAKeTOM
MAaIIMHHOTOB ONOHHAHITIO
I'paduueckne momemnm. P BBITIOJTHEHUS Anamutrae | OJI -3
BaiiecoBckue ceTH. v npaktudeck | 4 ckmii otuer | AJI-1,2
Python (R). o
MapkoBcKkue cCeTi ot paboThI (markdown) | P —1,2,3
2. IToaroroBka 9
. 0 TAHHOW
MPaKTUIECKOM
TeMe
paboTHI.
OO1mas Tpy1I0eMKOCTh CaMOCTOSITEIILHOHM paboThI (dac.) 30
W3 HUX ¢ HCIIOJB30BAHUEM JICKTPOHHOTO O0yUCHUS U 30

JUCTAHITMOHHBIX 06pa30BaTeJ’ILHLIX TEXHOJIOTHI (qac.)

*OJI — ocnoenas numepamypa

** JIJI — Oononnumenvhas iumepamypa

**% UP — unmepnem - pecypcol

4.3. Conep:xanue yueOHOro MaTepuaJa

Tema 1. Opzanuzayusa ucxoonozo kooa u pavoma c Jupyter Notebook (Jupyter Lab).
COZ[Cp)KaHI/Iel CUCTCMbI KOHTPOJIA Bepcnﬁ. MOZ[yJ'II/I u Z[I/ICTpI/I6BIOI_[I/I}I HCXOOHOI'0 KOAa.




Opraam3aius IpoeKTa U Mepcucnoiab3oBanne koga. O63o0p cpenst Jupyter Notebook. O630p cpems
Jupyter Lab. OcHoBHBIC pHHIIKIIEI padoTHI ¢ github. dopmar pasmerku Tekcta Markdown. Moaynu
pacuupenus Jupyter Notebook.

Tema 2. Kniouesvie oudauomeku u naxemvl 014 AHAIU3A OAHHBIX Ha A3bike Python
(Num Py, Matplotlib, SciPy, Pandas)
bazoBwie komaH b1, OMOIMOTEKH 1 MOoayiH Python . PaboTa ¢ BekTopamu u MaTpuriaMu B Ou0IHOTEKE
NumPy. ArperupoBanue JaHHBIX ¢ ToMolIbio Onbnrorexu Pandas. ITocTpoeHue rpag kOB ¢ MOMOIIBIO
naketa Matplotlib. [TakeTsl uncieHHBIX METOOB B OHOIHoTeke SciPy. MeToabl MalInHHOTO 00y4ueHHS B
oubnmoteke Scikit-Learn.

Tema 3. Ocnosenvie nonamus 6 001acMU MAUUHHO20 00YUeHUA.
OOmbexTh! U IpU3HaKu. Tumsl 3a1a4d pacro3HaBanus. [loHaTue anropurMa pacrnosHaBaHus. MeToabl
o0yyenus. DyHKIMOHAI KauecTBa adropuTMa. DMnupudeckuii puck. [lepeodydenue. O6oOmaromnias
cocoOHOCTh. CKOMB3SIIHNA KOHTPOITb.

Tema 4. Mempuueckue anzopummol Kiaccugurkayuu.
Marematndeckue OCHOBBI pabOTHI ¢ MaTpHUIlaMH B BeKTopaMu. [ToHsATHE paccTosHMI. Meton

ommkaiero cocena. Meron k Ommkaiimux coceneii. Meron k B3BeleHHBIX OMMKANIINX COCENEH.

MeTo1 nap3eHOBCKOrO OKHa.

Tema 5. luckpumunanmmustii ananus..
Jlunetinenii muckpuMuHaHT Quiiepa. MeToasl CHIKEHUS pa3MepHocTeld. CHHTYIISIpHOE pa3ioKeHNe.
MeTto/ raBHBIX KOMITOHEHT.

Tema 6. Bbaiiecosckasa meopus pewienuil.
OI_ICHKa rnapamMeTpoB BCpOHTHOCTHOﬁ MOACIH. MCTOZ[ MAaKCHUMAJIBbHOI'O HpaBI[OHOZ[O6I/I}I. MaKCI/IMI/BaHI/IH
arnoCcTepUOPHON BEPOSITHOCTH.

Tema 7. Pecpeccusn u knaccugpukayus. Q630p memoooe onmumuzayuu.
MogenupoBaHue paclio3HaBaeMoro mapamerpa. MoaenupoBaHue HaOIIogaeMoi BeTHINHEBL. Perpeccus.
bunapnas knaccudukanus. JInHeiinas perpeccusi. Meton HaMMEHBLINX KBaIpaToB. Perynspuzanus mo
TuxoHoBy. baiiecoBckas nnHelHas perpeccus. PazpexxeHHas nuHeiHas perpeccus. Moaenu
Ki1accuukanuy. Jloructudyeckas perpeccusi.

Tema 8. Memoo onopuvix 6ekmopoe.
JluneiiHo pa3genumas BeIOOpKa. JInHe#HO Hepa3aenumMas BeIOOpKa. Aapa. Anroputm [lnarra.

Tema 9. Hckyccmeennvle HellpOHHbLE cemu.
[Tepcentpon. Meron oOpaTtHOro pacnpocTpaHeHus omuoOku. ['eccuan s QyHKIMU OIMITHOKH.
[lepeoOyuenne HelipoHHBIX ceTeil. CBepTOUHbIE HEHPOHHBIN CETH.

Tema 10. Pewarouwgue oepeevs u ux ancamonu.
ITepcenTpon. MeTo 0OpaTHOTO pacpOCTpaHEeHHS OIMMMOKHU. ['eccruan a1 QyHKIMHA OTIHOKH.
ITepeobydeHne HEMPOHHBIX ceTeil. CBEpTOUHBIC HEHPOHHBIN CETH.

Tema 11. I'paghpuueckue mooenu. baitecoeckue cemu. Mapkoeckue cemu..
Maxkcumu3zaius arnocTepuOpPHON BEPOATHOCTH JIJI1 MAPKOBCKUX 1I€TIeH U iepeBheB. MUHUMU3AIUA
SHEPTHH C TOMOIIIBIO pa3pe30B rpa)oB. AJTOPUTM a-pPACIIUPEHUS. AJIITOPUTM PacIpOCTPpaHSHUS
noBepusi. CTPYKTYpHBIN METO]] OTIOPHBIX BEKTOPOB.

Tema 12. Ilpakmuueckoe npumenenue memoo08 MAuIUH0O20 00yueHus 6 odaacmu 3a0ay

Modeﬂupoeauuﬂ IKO0J/1020-IKOHOMUYUECKUX cucmem
MOI[CJ'II/IpOBaHI/IC IOKa3aTeIeH COCTOSHHMS U KaueCcTBa OKPY)KaIOH.ICf/’I CpCabl. MOZ[CJ'IPIpOBaHI/Ie



MoKa3zaTeIe COCTOSHHS U KauecTBa OI(py)KﬁIOH.[Cﬁ Cpe€asbl. banaHCOBBIE 1 ONITUMHU3AIIMOHHBIE SKOJIOTO-
OKOHOMHYCCKHE MOICIIN. ['mo6anbHbBIE 3K0IOT0-9KOHOMHUYECKHE MOJCIIH. I[I/IHaMI/I‘-IeCKI/Ie OKOJIOTO-
OKOHOMHUYCCKHUEC MOJCIIN. MOI[GJ'II/IpOBaHI/IC HUCTOLIACMBIX MTPUPOJHBIX PECYPCOB.

4.3.1. IlepeyeHb CEMUHAPCKHUX, MPAKTUYECKUX 3aHATHI U J1a00PaTOPHBIX PadoT

Tema 3ausTHS Bcero uacos OueHOYHBIE Cpe/iCTBa dopMmupyembie
KOMIICTCHIINU
OpraHu3anus KCXOJHOTO KoJia U paboTa ¢ .
p ! A Aa 1 p 2 OnopHbIi KOHCTIEKT I1K-4
Jupyter Notebook (Jupyter Lab)
KiroueBbie 6MOIMOTEKU U MTAKETHI IS . T1K-4
AHAIUTHUYECKUIN OTUET
aHaiM3a JIaHHBIX Ha s3bike Python (NumPy, 8
: . (markdown)
Matplotlib, SciPy, Pandas)
Amnamutnaeckuit otuer | 11K-4
MeTpuueckue anropuTMbI KiIacCUPUKAAN 4
(markdown)
o Amnamutnaeckuii otuer | 11K-4
JMCcKpUMUHAHTHBIN aHAIN3 4
(markdown)
o N Amnamutnaeckuii otuer | 11K-4
BaifecoBckas Teopus pemeHui 4
(markdown)
Perpeccus u knaccudukanus. O630p 3 Ananutnuecknii otruet | [IK-4
METOIOB ONITUMH3ALINH. (markdown)
Amnamutnaeckuii otuer | 11K-4
Merto1 OTIOPHBIX BEKTOPOB 6
(markdown)
N Ananutnueckuii oruet | [1K-4
HckyccTBeHHBIC HEHPOHHBIC CETH 8
(markdown)
Ananutnueckuii oruer | [1K-4
Pemaromnue nepeBbs u uX aHCcaMOIn 6
(markdown)
I'paduueckue monenu. baliecoBckue cerTu. 10 Amnanutnueckuii otuer | I1K-4
MapKkoBCKuUe ceTH (markdown)

4.3.2. IlepedyeHb TeM (BONMPOCOB), BLIHOCMMbIX HA CAMOCTOSITEJIbHOE M3Yy4YeHHe CTYyIeHTaMu

B PAMKAaX CaMOCTOSITeJIbHOM padoThI

Tema 3amanue dopMmupyemsbie
KOMITETEHIINU
ITepeobyuenue. Bnusaue pazmepa 1. M3ydeHne OCHOBHBIX TEOPETUYECKHUX
o0yuaroleii BHIOOPKH Ha Ka4E€CTBO MOJIOKEHHU . T1IK-4
00y4eHMUs. 2. IToaroToBKa ONOPHOT'O KOHCIIEKTA.
[epeoOyuenue. Bnusaue pazmepa 1. VI3y4eHne OCHOBHBIX MOAYJIeH U (hyHKIUH
oOyyatoreii BHIOOPKH Ha Ka4eCTBO OubIMOTEKN. I1K-4
00y4eHMUs. 2. IToaroToBKa ONOPHOT'O KOHCIIEKTA.
1. VI3ydeHne OCHOBHBIX MOAYJIeH U (hyHKIUHA
OHOIHOTEKH.
EM-anroputm. O6yuenue ¢ momotbio EM-
2. IoAroToBKa OMOPHOTO KOHCIIEKTA. T1K-4
anroputMa Juisi pacrpezeneHusi CTbioieHTa.
3. BrImonHeHe PaKTUYECKOTO 3aJaHHs C
nomonisio cpensl Jupyter Notebook (Python).
1. 3yueHne OCHOBHBIX MOAYJIEH U QyHKIUI
Merton onopHbIX BeKTOpOB. VcKyccTBEHHBIE i Yy by
o OuOMHOTEKH.
HeWpoHHbIE ceTH. Pacro3HaBaHne CUMBOJIOB
2. IToaroTOBKa OITOPHOTO KOHCIICKTA. T1IK-4
TEKCTa C IOMOIIIBIO0 METO[a OMTOPHBIX
BEKTODOB H C TIOMOLIBIO CBEPTOMHBIX CETell 3. BhINonHeHNE MPAKTHYECKOTO 3aJaHusl C
p p ) nomo1isio cpensl Jupyter Notebook (Python).
1. 3y4yeHne OCHOBHBIX MOIYJECH 1 (QYHKITHI
Pematonue nepesns. [loctpoenune OMOTUOTEKH.
pemiaronux aepesbes. Anroput™ Gradient 2. IoAroToBKa OMOPHOTO KOHCIIEKTA. T1IK-4

boosting.

3. BoemmoinneHue MPAKTUYCCKOro 3aJaHus C

nomMoItneio cpeasl Jupyter Notebook (Python).




1. 3y4ueHne OCHOBHBIX MOAYJEH U (QYHKITHI
OMOTNOTEKH.

2. IToaroToBKa OMMOPHOTO KOHCIICKTA. T1IK-4
3. BrimonHeHwne npakTHIecKOTo 3a1aHus C
nomotisio cpensl Jupyter Notebook (Python).

I'paduueckue momenn. CermeHTAIHS
M300paXeHUI ¢ TOMOIIBHIO TpadUIECKUX
Mojeneit. AnroputMm Burepou s
MapKOBCKHUX IIETIEH.

4.4. MeTonnueckne yKa3aHusl N0 OPraHU3AIUHM CAMOCTOSTEIbHOI PadoThl CTYICHTOB

CamocrosiTenbHast paboTa CTYACHTOB BceX (JOPM U BHJIOB OOyUCHUS SBISETCS OJHUM H3
00s13aTeIbHBIX BHJIOB 00pa30BaTEeIIbHON JEATEILHOCTH, 00CCIICUHBAIONICH PeaTU3aIHI0
TpeboBanuii denepanbHBIX TOCYIAPCTBEHHBIX CTAaHAAPTOB BhICIIEro obpazoBanus. CormacHO
TpeOOBaHUSIM HOPMATHBHBIX JOKYMEHTOB CAMOCTOATENIbHAS pad0Ta CTYJACHTOB SIBJISIETCS
00s13aTeNbHBIM KOMIIOHEHTOM 00pa30BaTEeILHOTO MPOIIECCa, TaK KaK OHa 00eCTIeYnBaCT
3aKpETUICHHE MOTy4aeMbIX Ha JICKITMOHHBIX 3aHATHUIX 3HAHUH TTyTeM MPHOOPETEHUsI HABBIKOB
OCMBICJICHUS U PACIIUPEHUS UX COACPKAHMS, HABBIKOB PEIICHHS aKTYaTbHBIX MPOOIEM
dbopmupoBaHHs OOIIEKYIBTYPHBIX U TPOPECCHOHATBHBIX KOMIIETEHITUN, HAyYHO-
HCCJIEIOBATEILCKOM IeATEeIHbHOCTH, TIOATOTOBKU K CEMHHApaM, TabOpaToOpHBIM padoTam, caade
3a4eTOB U dK3aMeHOB. CaMocTosITeNbHAs paboTa CTYIEHTOB MIPEICTABIISIET COOOM COBOKYITHOCTh
ayUTOPHBIX ¥ BHEAYAUTOPHBIX 3aHATHI U paboT. CamocTosATenpHas paboTa B paMKax
00pa3zoBaTeNbHOIO MPOIIEcca B By3€ PEIIacT CIASAYIOIINE 3aa9H:

— 3aKpeIUICHHE U PacUIMpeHne 3HaHUHN, YMEHHH, MOJIYICHHBIX CTyJIEHTaMHU BO BPEMS
ayIUTOPHBIX U BHEAYAUTOPHBIX 3aHATHH, IPEBPAIIEHNE UX B CTEPEOTHUITBI YMCTBEHHOU U
bu3HYECKO 1eATeTHHOCTH;

— ipuoOpeTeHne AOTOTHUTEIBHBIX 3HAHUM U HaBBIKOB 1O JUCIUIIIMHAM y4eOHOTO TIJIaHa;
— ¢opMUpOBaHUE U PA3BUTHE 3HAHHUI U HABBIKOB, CBS3aHHBIX C HAYYHO-HUCCIIEI0BATEIbCKON
NI TEIIbHOCTBIO;

— pa3BUTHE OPHEHTAIIMU M YCTAHOBKHM HAa KAUECTBEHHOE OCBOCHUE 00pa30oBaTeIbHOM
MIPOTPaMMBI,

— pa3BUTHE HABBIKOB CAMOOPTaHU3AIINH;

— (hopMHUPOBAHKE CAMOCTOSATEILHOCTH MBIIIJICHUS, CHOCOOHOCTH K CAMOPa3BUTHIO,
CaMOCOBEPILICHCTBOBAHHUIO ¥ CAMOPEATN3aIliu;

— BBIPaOOTKA HaBBIKOB 3(P(HEKTUBHOIN CaMOCTOATEILHON TPO(PEeCCHOHATEHON TEOPETUYECKOH,
NPaKTUYECKON U yueOHO-HUCCIIEI0BATENLCKOM EATETbHOCTH.

IMoaroroBka k Jekuuu. KayectBo 0CBOCHMS coAepKaHUA KOHKPETHOU TUCIUTIIIMHBI
MPSIMO 3aBHCHUT OT TOTO, HACKOJIBKO CTYICHT caM, 0€3 BHEUTHETO MPUHYKICHUS (OPMUPYET Y
ce0s1 yCTAaHOBKY Ha MOJyYEeHHUE Ha JICKIMSIX HOBBIX 3HAHUH, JOTOTHSIOMNX YK€ UMEIOIIHUECS 110
JTaHHOW JUcHHILTHHE. BpeMs Ha MOJATOTOBKY CTYICHTOB K ABYXYAaCOBOU JIEKIIMU IO HOPMAaTHBAM
coctapiseT He meHee (0,2 Jaca.

IMoaroroBka k mpakTHYecKOMY 3aHATHIO. [[0ATOTOBKA K MPAKTUYECKOMY 3aHSATHIO
BKJTFOYACT CIICAYIOIINE 3JIEMEHTHI CAMOCTOATEIbHON JEATETLHOCTH: Y€TKOE MPEACTABICHUE
EJIH U 33]1a9 €ro IPOBEICHUS; BBIICJICHHE HABEIKOB YMCTBEHHOM, aHATUTHYECKOH, HAYyIHOMI
JeATeTLHOCTH, KOTOPBIE CTAHYT PE3yJbTaTOM IpeacTosel padboTel. BeipaboTka HaBBHIKOB
OCYIIECTBIISIETCS C IIOMOIIBIO MOTYYCHUS HOBOM MH(OpMauu 00 N3y4aeMbIX Mpolieccax u ¢
MTOMOIIIBIO 3HAHMSI O TOM, B KAKOW CTETICHU B IAHHOE BPEMS CTYJICHT BIIaJIe€T METOIaMH
HCCJICIOBATEILCKOM IeATEIbHOCTH, KOTOPHIMU OH CTaHET IMOJIb30BAThCS HA TIPAKTHYECKOM
3aHATUH. [loIroTOBKA K MPAaKTHUECKOMY 3aHITHIO HEPEAKO TpeOyeT moadoopa MaTepuaia,
TAHHBIX M CIICIUATBHBIX HCTOYHUKOB, C KOTOPBIMH MPEACTOUT yueOHas paboTa. CTyaeHThI
JIOJDKHBI JIOMa TTOATOTOBUTH K 3aHATHIO 3—4 mipuMepa GopMyITHpPOBKH TEMbI HCCIEAOBAHUS,
MPEJICTABICHHOTO B MOHOTpa(UsIX, HAYYHBIX CTaThsIX, OTUETaX. 3aTeM OHH CaMOCTOSITEIIbHO
OCYIIECTBIISIOT MIOUCK COOTBETCTBYIOIINX UCTOYHUKOB, OMPEEISIOT aKTYadIbHOCTh
KOHKPETHOT'O UCCIICTIOBAHHUS IMPOIIECCOB U SIBJICHUM, BBIICISIOT OCHOBHBIE CITIOCOOBI
JI0KA3aTeNbCTBA aBTOPAMHU HAYYHBIX Pa0OT IIEHHOCTH TOTO, YeM OHU 3aHUMAIOTCs. B xome




CaMoro MPaKTHYECKOTO 3aHATHUS CTYIEHTHI CHayasla MpeICTaBIAI0T HallIeHHbIE UMU BapUaHThI
(bOopMyITUPOBKH aKTyaJIbHOCTH UCCIIEOBaHMS, 00CYXIaI0T UX U 0OOCHOBBIBAIOT CBOE MHEHHUE O
HaWIyyllleM BapuaHTe. BpeMs Ha MOAroTOBKY K MPAKTUYECKOMY 3aHSATHIO IO HOPMAaTHBaM
coctapiseT He meHee (0,2 gaca.

IToaroroBka Kk ceMHHApCKOMY 3aHATUHIO. CaMOCTOSITEIbHASA TOJTOTOBKA K CEMUHAPY
HaIpaBJieHa: Ha pa3BUTHE CIOCOOHOCTHU K YTEHUIO Hay4YHOH U MHOM JTUTEpaTyphl; Ha MOUCK
JIOTIOJTHUTEIBHON HH(OpMAINK, TO3BOJISIONIEH TTy0Ke pa3o0paTbesi B HEKOTOPBIX BOIIPOCax; Ha
BBIJICJICHHE MTPU paboTe C pa3HbBIMU UCTOYHHKAMHU HEOOX0AMMON HH(pOpMauu, KOTopast
TpeOyeTcst Ui MOTHOTO OTBETAa Ha BOIIPOCHI TUIaHA CEMUHAPCKOTO 3aHATHS; Ha BEIPAOOTKY
YMEHHsI PAaBUIIHHO BHIMKUCHIBATh BHICKA3bIBAaHUS aBTOPOB U3 UMEIOIINXCS HCTOYHUKOB
uHpopManuu, opopMIIATh UX M0 OubimorpaduyeckuM HoOpMaM; Ha pa3BUTHE YMEHUS
OCYIIECTBIISITh aHAJIU3 BHIOPAHHBIX HCTOYHUKOB MH(POPMAIUH; Ha MOATOTOBKY COOCTBEHHOTO
BBICTYIIJICHUS IO 00CYX/1aeMbIM BOIIpocaM; Ha ((OpMUPOBAHHE HABBIKA OTEPATHBHOTO
pearupoBaHus Ha pa3Hble MHEHHSI, KOTOPbIEe MOTYT BO3HUKATh IIPU 00CYKIEHUU T€X WIIN UHBIX
Hay4HbIX IpoOieM. BpeMs Ha MOATrOTOBKY K CEMUHApY IO HOPMATHUBAM COCTABIISICT HE MEHEE
0,2 gaca.

IMoaroroBka K KOJJI0OKBUYMY. KOIIIOKBHYM ITpeacTaBisieT cO00M KOIIIEKTUBHOE
oOcyxJeHue pazjiena JUCIUILUIMHBI HA OCHOBE CaMOCTOSITENIbHOTO U3yYEHUS 3TOT0 pasjena
cryaentamu. [ToaroToBka Kk JaHHOMY BUY Y4€OHBIX 3aHATHI OCYIIECTBIISIETCS B CIEIYIOIIEM
nopsake. [IpernoaaBarens 1aeT CIUCOK BOIIPOCOB, OTBETHI HA KOTOPBIE CIEYET MOIYUYUTh IPU
U3YyYEHHUH ONPEIETICHHOTO MEPEYHs HayYHBIX NCTOYHUKOB. CTyJJ€HTaM BO BHEAYJIUTOPHOE
BpeMsl HEOOXOAMMO IPOYUTAThH CHEIHAIbHYIO JINTEPATYpPY, BHIKUCATh U3 HEE OTBETHI Ha
BOIIPOCHI, KOTOPbIE OYIyT 00CYKIaThCsI HAa KOJUIOKBUYME, MBICIIEHHO C()OPMYIIHPOBATH CBOE
MHEHHE 110 KaXXJ0MY U3 BOIIPOCOB, KOTOPOE OHU BBICKAXXYT Ha 3aHATHH. Bpems Ha MOATOTOBKY K
KOJUIOKBUYMY 110 HOPMaTHBaM cocTaBiisieT He MeHee (0,2 Jaca.

IMoaroroBka K KOHTPOJILHOI padoTe. KonTponpHas paboTa Ha3HAYAETCs MOCIIE
U3y4YEHHsI ONPEACTICHHOTO pa3zena (pa3/ienoB) TUCIHUILIMHBI U IPEICTaBIseT COO0M
COBOKYITHOCTb Pa3BEPHYTHIX MMCbMEHHBIX OTBETOB CTYACHTOB Ha BOIPOCHI, KOTOPHIE OHU
3apaHee MOJIy4aoT OT nmpenojaBaress. CaMocTosTeNbHAas! MOATOTOBKA K KOHTPOJIbHOW paboTe
BKJIIOYAET B ce0s: — U3YyUYEeHHE KOHCIEKTOB JIEKIIUA, PACKPBIBAIOLINX MaTepua, 3HaHHe
KOTOPOT'O MPOBEPSIETCS KOHTPOJIBHOM pabOTOM; MOBTOPEHHE y4eOHOTo MaTepuaia, MoJIydeHHOTO
IPU MOATOTOBKE K CEMUHAPCKUM, MPAKTUYECKUM 3aHATUSAM U BO BpeMs UX [TPOBEJICHUS;
U3y4eHHE JOMOTHUTEIBHOM INTepaTyphl, B KOTOPOH KOHKPETH3UPYETCS COAep KaHue
MIPOBEPSEMBIX 3HAHUI; COCTaBJICHHUE B MBICIIEHHOM (pOpMeE OTBETOB Ha MTOCTABIICHHBIE B
KOHTPOJILHOHM paboTe BOMpOCkl; (OpMUPOBAHUE NICUXOJIOTHIECKON YCTAaHOBKHM HA YCIICIIHOE
BBITNIOJIHEHHE BCceX 3a7aHuil. Bpemsi Ha MOATOTOBKY K KOHTPOJIBHOU paboTe 1o HopMaTHUBam
COCTaBJISIET 2 yaca.

IMoaroroBka k 3a4etry. CamocTOsSTEIbHAS OArOTOBKA K 3a4ETy J0JKHA
OCYILECTBIISATHCS B T€UEHUE BCero cemectpa. I1oaroToBka BKIIOYaeT cleayonme AeHCTBUS:
NepeyuTaTh BCE JIEKIUH, a TAK)KE MaTepUallbl, KOTOPbIE TOTOBUIIUCH K CEMUHAPCKUM U
NPAaKTUYECKUM 3aHATHSAM B TEUEHUE CEMECTPa, COOTHECTH 3Ty HH(POPMAIIHIO C BOIIPOCAMH,
KOTOpBIE JJaHbl K 3a4eTy, €Clid HH(OPMAaLUK HEAOCTATOYHO, OTBETHI HAXOAT B IPEIIOKEHHON
npernojiaBareneM Jureparype. Pekomennyercs nenarb KpaTkue 3anucu. Bpems Ha MOATrOTOBKY K
3a4eTy 110 HOPMAaTHUBaM COCTAaBIIIET HE MEeHee 4 4acoB.

IMoaroroBka k 3k3amMeny. CaMOCTOSITENTbHAS TOATOTOBKA K 9K3aMEHY CX0XKa C
MOATOTOBKOM K 3a4eTy, 0COOCHHO ecnu oH nuddeperimpoBanabii. Ho o0bem yue6HOTO
MaTepHaia, KOTOPbIi Hy>KHO BOCCTAaHOBHUTb B IAMATH K IK3aMEHY, BHOBb OCMBICIIUTH U MOHSTb,
3HAYUTENIbHO O0JIbIIIE, TOATOMY TpeOyeTcs 00JbIle BPEMEHU U YMCTBEHHBIX ycuiuil. Baxxno
chopMHPOBATH IEIOCTHOE IIPEACTABICHUE O COJCPKAHUN OTBETA Ha KaX/IbIi BONIPOC, YTO
npeJoiaraeT 3HaHUE Pa3HbIX HAYYHBIX TPAKTOBOK CYIIIHOCTH TOTO MJIM MHOTO SIBICHUS,
npoliecca, yMeHUe pacKpbIBaTh (PaKTOPbI, OMPEAEISAIONINE UX TPOTUBOPEUUBOCTD, 3HAHUE UMEH
YYEHBIX, H3Y4aBIINX 00Cy aaemMyro mpooiemy. Heooxoaumo Takyke mpuBecTH HH(OPMAITUIO O



MaTepHuaiax SMIUPUIYECKUX UCCIECIOBAHUM, YTO YKA3bIBAET HA BCECTOPOHHIOIO MTOJITOTOBKY
CTYJEHTa K 3k3aMeHy. BpeMms Ha MOATroTOBKY K 9K3aMEHY [0 HOPMAaTHBaM COCTaBIIseT 36 4acoB
JUTs OaKaIaBpoB.

B ®BI'OY BO «MI'Y» opranuzamus caMOCTOATEIbHON pabOThI CTYJACHTOB

pernamenTupyercs [lonoxkeHueM o caMocTOsITeIbHON paboTe CTYJACHTOB, IPHUHATHIM Y YEHBIM
coBetoM UI'Y 22 nronusa 2012 r.

5. VYEBHO-METOJIAYECKOE 1 HTH®OPMALIMOHHOE OBECITEYEHUE
TV CHATIIAHBI

a) OCHOBHas JIuTepaTypa:

1. Amnekcees, 1. C. TexHONOIMM MHTEIJICKTYAILHOTO aHAIN3a JaHHBIX : yueOHHK 11151 By30B / . C.
Anexkcees, O. B. lllekounxun. — Cankr-IletepOypr : Jlanb, 2022. — 176 ¢. — ISBN 978-5-
8114-8299-3. — TeKcT : 3neKTpOoHHBI#H // JIaHb : 2JIeKTpOHHO-0MOIHoTeuHas cuctemMa. — URL:
https://e.lanbook.com/book/187559 (mata oOpamenus: 05.05.2022). — Pexum mocryma: mis
aBTOPHU3. TOJIb30BaTEICH.

2. Makmanos, A. B. TexHoJIOTHH HMHTEILICKTYaIbHOIO aHallM3a JaHHBIX : yueOHoe mocooue / A. B.
Makmanos, A. E. Xypasies. — 2-e uzn., crep. — Cankt-IlerepOypr : Jlanb, 2022. — 212 ¢c. —
ISBN 978-5-8114-4493-9. — Tekct : 2neKTpoHHBIH // JIaHb : 3MeKTpOHHO-0MOINOTEeuHas
cuctema. — URL: https://e.lanbook.com/book/206711 (nara oOpamienus: 05.05.2022). — Pexum
JOCTyHa: Ui aBTOPU3. TI0JIb30BaTENIEH.

3. ®enopos, /. IO. IIporpammupoBaHue Ha s3bIKe BEICOKOTO ypoBHS Python : yue6HOE mocobue
qutst By30B / [1. 0. ®denopoB. — 3-e uzg., nepepad. u pon. — Mocksa : UznatensctBo KOpaiit,
2022. — 210 c. — (Bsicmiee obpazoBanue). — ISBN 978-5-534-14638-7. — Tekcr :
aneKkTpoHHbIH // OOpa3oBaTenbHas matdopma FOpaiit [caiit]. — URL:
https://www.urait.ru/bcode/492920 (mata obpamenus: 30.05.2022).

0) TOTOJIHUTEbHAS JTUTEPATypa:

1. Octpoyx, A. B. UnTennektyanbHbpie HTHQOPMAIIMOHHBIE CUCTEMBI H TEXHOJIOTUH : MOHOTpadus /
A. B. Octpoyx, A. b. HukomnaeB. — 2-e u3zn., crep. — Cankr-IletepOypr : Jlans, 2021. — 308 c.
— ISBN 978-5-8114-8578-9. — TekcT : aneKkTpoHHSIH // JIaHb : 3eKTpOHHO-OMOIHOTEUHAs
cuctema. — URL: https://e.lanbook.com/book/177839 (nara obpamenus: 05.05.2022). — Pexum
JIOCTYTIA: JUIS aBTOPH3. TIOJIb30BaTEICH.

2. Canpsikus, O. H. MHTeIeKTyanbHbIN aHaIu3 TaHHBIX | yaeOHoe nocodue / O. H. Canpbikud. —
Camapa : Camapckuit yausepeuteT, 2020. — 80 ¢. — ISBN 978-5-7883-1563-8. — Tekcr :
3JIeKTPOHHBIH // JlaHb : anekTpoHHO-0MOIHOTeYHas cuctema. — URL:
https://e.lanbook.com/book/188906 (nata oOpamenus: 05.05.2022). — Pexum goctymna: mis
aBTOPU3. TIOJIb30BATEIICH.

3. Boponos, M. B. Cucrembl HCKyCCTBEHHOTO MHTEIUIEKTA: YUCOHUK U MIPAKTUKYM IJIsl BY30B /

M. B. Boponos, B. U. [Tumenos, 1. A. HebaeB. — Mocksa : M3matensctBo FOpaiir, 2022, —
256 c. — (Bricmee obpazoBanue). — ISBN 978-5-534-14916-6. — TekcT : 2neKTpOHHBIH //
O6pa3zoBatenbHas atdopma tOpait [caiit]. — URL: https://www.urait.ru/bcode/485440 (nata
obpamenus: 30.05.2022).

4. beccmeptHbiil, . A. VIHTenIeKTyanbHbIe CUCTEMBI | YYCOHUK U MPAKTUKYM JJIsl BY30B /
N. A. beccmeptnnbiii, A. b. Hyrymanona, A. B. [InatonoB. — MockBsa : M3narenbcTBO
HOpaiit, 2022. — 243 c. — (Bsicmiee oopazoBanue). — ISBN 978-5-534-01042-8. —
Tekcr : anexTponHsiii / O0pa3zoBarenbHas maatdopma FOpaiit [caiit]. — URL:
https://www.urait.ru/bcode/490020 (mara obpamenus: 22.05.2022).

B) 0a3bl JaHHBIX, HH(POPMAITMOHHO-CIIPABOYHBIE M IOMCKOBBIE CUCTEMBI:



Hayunas anekrponnas 6ubnuotreka «ELIBRARY.RU» [DnekTpoHHBIHi pecypc] : caiiT. —
Pexxum noctyma: http://elibrary.ru/defaultx.asp

OTKpbITast 3NIEKTPOHHAsE 0a3a peCypcoB M UCCIIEIOBAHUHN «Y HUBEPCUTETCKAs
nHpopmarnmonHas cucrema POCCUSy [DnexTpoHHBIA pecypce] : cailT. — Pexxum
nocryna: http://uisrussia.msu.ru

I'ocynapcrBennast unopmannonHas cucrema «HanuronanbHast 371eKTpOHHAs
oubmuoreka» [DneKTpoHHBIN pecypc] : callT. — Pexxum moctyna: http://H36.pd

B cootBercTBum ¢ 11. 4.3.4. ®I'OC BO, oOy4aromumcst B TeYEHUE BCETO Mepruoa
o0yueHus obecrieueH HeOrpaHUYEHHBINA JOCTYN (yIAJEHHBIA JOCTYI) K 3JIEKTPOHHO-
OMOIMOTEYHBIM CHCTEMAM:

e ObC «M3narensctBo Jlanb». OO0 «M3aarensctBo Jlanb». KonTpakt Ne 92 ot
12.11.2018 r. Akt ot 14.11 2018 .

e DOBC DU3 «bubmuotex». 'ocynapctBennsiii KoHTpakT Ne 019 ot 22.02.2011 r.
00O «bubnuorex». Jluniensnonnoe cornamenue Ne 31 ot 22.02.2011 r. Angpec
noctyna: https://isu.bibliotech.ru/ Cpok geiictusi: ¢ 22.11.2011 1. 6eccpounsbIii.

e DOBC «Haumonanwsusiit udposoii pecype «Pykont». LIKb «budkom». KontpakT
Ne 91 or 12.11.2018 1. Akt oT 14.11.2018 ..

e DOBC «Aitbykc.py/ibooks.ru». OO0 «AnOyke». Korarpakt Ne 90 ot 12.11.2018 r.
AKT Ne 54 ot 14.11.2018 r.

e DnexTpoHHO-0nOIHoTeuHas cuctema «9bC FOpaiity. OO0 «DnekTpoHHOE
uznarenserBo FOpaiit». Kontpakr Ne 70 ot 04.10.2018 1.

€) UHTEPHET-PECYPCHI

1.

nhwn

e

0 o0

11.

12.

http://wombat.org.ua/AByteOfPython/AByteofPythonRussian-2.01.pdf - aTo cBoOOaHAS KHITA
0 MPOrPaMMUPOBAHUIO Ha si3bIke Python.

https://www.python.org/ - 5361k mporpammupoBanus Python

www.gks.ru - OduinanbHbIi caidT ['ocy1apcTBEHHOTO KOMUTETa CTAaTUCTUKKH PD
sophist.hse.ru - EquHbIii apXvB SKOHOMUYECKUX U COITUOJIOTUICCKHUX TAHHBIX
http://library.hse.ru/e-resources/HSE _economic_journal - DxoHOMHUYecKuil sxypHan Briciiei
IITKOJTBI SKOHOMHUKH

http://www.mnr.gov.ru/ - MUHHCTEPCTBO IPUPOIHBIX PECYPCOB U 3Kooruu PD
http://mpr.orb.ru/ - MEUHUCTEPCTBO MPUPOIHBIX PECYPCOB, IKOJIOTUU ¥ UMYIIECTBEHHBIX
otHOmeHUH OpeHOyprckoi 00IacTH

wWww.cemi.rssi.ru - [{eHTpabHBIN SKOHOMHKO-MaTeMaTtndeckuii nHeTuTyT (LIOMIM) PAH
www.forecast.ru - LleHTp MaKpO3KOHOMHYECKOTO aHanu3a U nporuozuposanus npu MHIT PAH

. http://www.biodat.ru/ - MudopMalinoHHsIi pecype 1o 6HOpa3HO00pa3nio, IKOJOTHUESCKUM

pEUTHUHIaM U JIp.

www.sci.aha.ru/ATL/ra00.htm - Web-atnac «Okpyxaromas cpefa u 310pOBbe HacEJICHUS
Poccun»

www.dmb.biophys.msu.ru/models - lunHamudeckrne MOIETH B OMOJIOTHU: PEECTp MOICTICH.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI

6.1. YueOHo-12a00paTopHOE 000pya0BaHUE

OTOT PA3JIEJI HE 3AIIOJIHATD

6.2. [IporpamMmmHoOe oOecniedeHue

l.
2.

A3pik mporpamMmmupoBanus Python 3.7. u BeIie (OTKpBITOE IPOrpaMMHOE O0ECIICUCHHE).
SI3bIK iporpammupoBanus R 3.X 1 BeilIe (OTKPBITOE IPOrpaMMHOE 00ECTICUCHHE).



R Studio Desktop 1.3.x u BbIIIe (OTKPBITOE TPOrPaMMHOE 00ECTICUCHHE).

Jupyter Notebook (0TKpbITOE TpOorpaMMHOE 0OecIIeueHune).

Jupyter Lab (oTkpbITOE ITpOrpaMMHOE 0OecrieueHue).

VisualStudioCode (Microsoft, oTkpsITOE TpOrpaMmMHOE 0OECTICUCHHE)

OducHerii maketr Microsoft Office Project Professional 2019 (munensus UT'Y ans
00pa3oBaTeNbHBIX YUPEIKICHHM ).

8. Pemakmmonno-m3narennckas cucrema MikTeX (oTkpbiToe mporpamMmmHoe obecriedueHue).

NowvkEwWw

7. OHEHOYHBIE MATEPHAJIBL IVI51 TEKYIIEI'O KOHTPOJIA 1
IMPOMEXYTOYHOU ATTECTALLUA

7.1. OnleHOYHBIE CPEACTBA TEKYIIEr0o KOHTPOJISI

Bun kouTposst KonTponupyembie TeMbl KouTtpoaupyemslie
KOMIIETEHIIUH
OnopHBbIi KOHCIIEKT Opranm3anys UCXOHOTO Koja u pabora ¢ Jupyter
I1K-4
Notebook (Jupyter Lab)
AHaTUTHYECKUI OTUET KitroueBbie OMOIMOTEKH U TTAKETHI [T aHAITN3a

JaHHBIX Ha si3bike Python (NumPy, Matplotlib,
SciPy, Pandas)

MeTpuueckue aaropuTMBI KIIaCCHPHUKAITAN
JIMCKpUMUHAHTHBIN aHAIN3

BaiiecoBckas Teopus pereHui

Perpeccus n xnaccudukaius. O630p METOZ0B
ONTHMU3ALIHH.

MeTo/1 OIIOPHBIX BEKTOPOB

HckyccTBeHHBIE HEHPOHHBIE CETH

Pemaroryie nepeBbs M MX aHCaMOIH
I'padnueckue moxenn. baiiecoBckue ceTH.
MapkoBckue cetu

[IpakTrdeckoe MprIMEeHEHNE METOAOB MAITHHHOTO
00y4eHHs B 00JIaCTH 3a/1a4 MOJICITUPOBAHHS
9KOJIOTO-I)KOHOMHYECKHIX CHCTEM

[1IK-4

[Ipumepbl OLIEHOYHBIX CPEICTB TEKYIIEro KOHTPOJIA

1. Yenyonennwvie nanpasnenusn ucciedosamenbckoii padomst 8 001acmu Memooos
MAWUHHO20 00yUeHUA

Yacts 1. Pabora ¢ rimy0OKUMH CETSIMHU:

e [loctpoenue u o6yuenue LSTM / GRU cereii B Keras
e Pacrno3HaBaHue CyIIHOCTEN

Yacts 2. O6paboTka n300paXeHU IPU IOMOLIH ITyOOKO 00yUYCHHS:

e CermeHTanus U300paKeHUN
e Jlerexuus n300paKeHUMA

YacTts 3. [IpoekTHpOBaHUE UHTEIUIEKTYAIbHBIX MOJIENIECH JIJIs1 PEIIEHHUSI 9KOJIOT0-3KOHOMHUYESCKUX
3a1a4d.;

e MouaenupoBaHue MoKa3areyied COCTOAHUS U KAYECTBA OKPYKAOLIEN CPEBI.
e MoaenupoBaHue MoKa3areyied COCTOAHUS U KAYECTBA OKPYKAOIIEN CPEBI.
e J[MHAMHUYECKHUE IKOJIOT0-3KOHOMUYECKUE MOJEIIH.
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3.

MonenrpoBaHue UCTOIIAEMBIX TPUPOIHBIX PECYPCOB.

TeMbl 1OKIIAIOB

Omnpenenenne J0rMu4ecKor MOJENH MIPEACTABICHHS 3HAHU.

OnpeneneHne CTpaTeruy yIpaBieHUs B SKCIEPTHBIX CUCTEMaX U NIPUBEINTE
KJIacCU(UKALUIO CTPATETHIA.

dopmanbsHOE onpeneneHue npoaykimonHou cuctemsl (o E.ITocty u A.Hprosmry).
Benymme Tennennuu B pazpabotke MC 11 ecTecTBEHHO-S3bIKOBBIX CHCTEM.
['maBHBIE HanpaBiIeHUs CTPYKTYpU3ALUU IPU IPOEKTUPOBAHNUHN IKCIIEPTHBIX CUCTEM.
MeTtobl, TPUMEHSIEMBIE 1151 TECTUPOBAHMSI COBPEMEHHBIX SKCIIEPTHBIX CUCTEM.
OcHoBHbIE HaMpaBJICHUS UCIOIb30BaHUS MPOOIEMHO/TIPEAMETHO-OPUEHTUPOBAHHBIX
nc.

OcCHOBHBIE pa3IUYMs MEKIY MOIX0I0OM, HCIIOJIB3YIOLIUM YIpaBisieMble 00pa3amMmu
IpaBuiIa, ¥ MOAX00M, HCIIOJIB3YIOIINM YIIPaBsieMble 00pa3laMu MOIYIIH.
OcHoBHBIE TUITBI TPOOIEMHBIX cpen 1 C

[IpuMepsl IpUMEHEHHS TEXHOJIOTUU AUHAMUYECKUX KCIIEPTHBIX CUCTEM.

[Ipumepsl ycriemHoro npuMeHeHus Texuojaoruu JC.

HaznaueHnne MexaHn3Ma MHCIEKIIMU B COBPEMEHHBIX 3KCIIEPTHBIX CUCTEMAX.

. OcHOBHBIE MPUYMHBI yCIIeXa COBpeMeHHOM TexHoaoruu JC.
14.

[ToHsATHSI UHTETPUPOBAHHOTO MPUIIOKEHUSI, OTKPHITOTO MPUIIOKEHUS U pACIIPEICICHHOTO
MIPUIIOKEHUS.

Paznuums mexay pabodrMu MpOCTPAHCTBAMU U MOTYJISIMU TTPUKIIATHON CUCTEMBI.
Crarnueckue U TMHAMUYECKHUE 3a1a4H.

Meroa noucka peleHnuid B aTbTepHATUBHBIX MPOCTPAHCTBAX MPHU HEMOIHBIX U HETOYHBIX
JTAHHBIX.

Meroa noucka peleHuii B uepapXuu poCTPAHCTB.

Merton novcka penieHuii B OTHOM MPOCTPAHCTRBE.

MertoJ novcka pemeHui ¢ UCOJIb30BAHUEM HECKOJIBKUX MOJIEIIEH.

OcHoBHBIE peKUMBI paboThl DC.

bazoBble THIIBI AHAarpaMM, UCTIOIB3YEMBIC B METOIOJIOTHH Pa3paboTKH IKCIEPTHBIX
CUCTEM.

I'maBHbIe TeHeHIH B pazpaboTke C mist SKCTIEPTHBIX CUCTEM.

JlocToMHCTBa 1 OCOOCHHOCTH CHCTEM, YIPABIISIEMBIX 00pa3IiamMu.

OcHoBHbIe 3Tanbl pa3padoTku IC.

Hosrie HanpaBnenns MU, B KOTOpBIX 0003HAYMIINCH CYIIIECTBEHHBIC TPAKTUUECKHE
yCIEXH.

OcHOBHBIE aCTIEKTHI OpraHU3alMK 3HAHUH B pabodeii mamsatu u 6a3e 3HaHu IC.
OcHoOBHbIE KOMITOHEHTHI cTatnyeckon IC.

OcHOBHBIE TapaMETPHhI, ONPEACIISIONTNE CBOMCTBA TPEAMETHOM 00JIaCTH.

OTnnuns apxuTeKTypsl AuHaAMu4eckol JC OT apXUTEKTYpbl cratnueckoit IC.

[Ipumepsbl MpaKTUYECKUX 3aJaHHU I

Ipaxmuueckoe 3a0anue Ne 1 (Jlunetinas peepeccus)

OtBeTpTe Ha BONIPOCH! 0 1aHHBIX 10 aBuapeiicam B CHIA 3a suBapb-anpens 2008 roga. Ilo
CCBUIKE pacmoioxeHbl Jlanapie n ux onucanue 1) CuuraiiTe BEIOOPKY U3 (aitsia mpu momMomu
¢ynkuuu pd.read csv ¥ OTBeTbTE Ha CIEAYIOUINE BOIPOCHl: — VIMEIOTCS 1M B JaHHBIX
nponylieHHbIe 3HaueHus1? — CKOJIBKO BCEro MPOIYIIEHHBIX AIEMEHTOB B Ta0uuLe "00beKT-



npu3Hak"? — CKOJIBKO 00BEKTOB UMEIOT XOTS ObI 0/1nH NMpoIyck? — CKOIBKO MPU3HAKOB UMEIOT
x0Ts Obl 0JTHO TIponyieHHoe 3HaueHue? 2) [IpeoOpa3yiiTe kaxawiii npusHak FeatureName u3
yKa3aHHBIX B apy HOBBIX npu3HakoB FeatureName Hour, FeatureName Minute, pa3nenus
Ka)K70€ U3 3HaYeHUI Ha 4achl 1 MUHYTHL. He 3a0ypTe npu 3TOM UCKIIOYUTH UCXOIHBIN
NpU3HAaK U3 BEIOOpKU. B ciydae, ecnu 3HaueHHe MpU3HaKa OTCYTCTBYET, 3HAUEHUS IBYX HOBBIX
MPU3HAKOB, €T0 3aMEHSIIOIINX, TAKXKE JOJHKHBI OTCYTCTBOBaTh. 3) HekoTopble U3 MpHU3HAKOB,
OTJIMYHBIX OT LIEJIEBOM IEPEMEHHOM, MOT'YT OKa3bIBaTh Y€peCUyp 3HAUMMOE BIUSHUE HA
MPOTHO3, TOCKOJIBKY 0 CBOEMY CMBICITY COZIEp>KaT OOJIBIIYIO OO0 HH(OPMAIlUU O 3HAYEHUU
LeJIEBOM nepeMeHHOM. V3yunTe onucanne 1araceTa u UCKIOUNUTE NPU3HAKU, CUIIBHO
KOPpEJIUPYIOIIKME ¢ OTBeTaMH. Bair BIOOp MPU3HAKOB IS UCKITFOYEHUS U3 BBIOOPKH O0OCHYHTE.
4) IlpuBeauTe AaHHBIC K BUAY, IPUTOTHOMY Ul 0OydeHUs TMHEWHBIX Mozese. J{ist aToro
BEIIECTBEHHbIE MPU3HAKN HAJI0 OTMACIITa0HPOBaTh, @ KATETOPHAIbHBIE — MPUBECTH K
YHCI0BOMY BUAY. TakxkKe HaJ0 YCTPaHUTh MPOMYCKU B JaHHBIX. Peanusyiite ¢pyHKIMIO
transform_data, koropas mpuHuMaeT Ha BXxo1 DataFrame ¢ mpu3HakaMu U BBITIOJHSET
CJIeyIOIKE IIaru: — 3aMeHa MPOIYIEHHbIX 3HaY€HUI Ha HYJIH 715 BEIIECTBEHHbBIX IPU3HAKOB
¥ Ha CTPOKH 'nan' IyIsl KaTeropHaabHbIX. — MacmTabupoBaHue BEIIECTBEHHBIX MPU3HAKOB C
nomoinbio StandardScaler. — One-hot-koaupoBaHne KaTErOpHaTbHBIX TPU3HAKOB C IIOMOIIBIO
DictVectorizer unu ¢pyaxuun pd.get dummies. MeToa 10JDKeH BO3BpaIaTh MpeoOpa3oBaHHBINA
DataFrame, KOTOpBIil 1OKHA COCTOSATH M3 MACIITAOMPOBAHHBIX BEIIECTBEHHBIX MPU3HAKOB U
3aKOJIMPOBAHHBIX KaTErOpHaIbHbIX (MCXOAHbIE IPU3HAKH JOJIKHBI OBITH UCKITIOYEHBI U3
BbIOOpKN). 5) Paz6eiiTe BEIOOPKY M BEKTOP LIE€IEBOM MEPEMEHHOM Ha 00y4YeHUE U KOHTPOJIb B
otHomenuu 70/30 (7151 ’TOTO MOYKHO MCIOJIb30BaTh (GyHKIHMIO train_test split). 6) OO0yuunTe
nuHenHyto perpeccuto Ha 1000 o6bexTax u3 oOyyaromeil BBIOOPKHU U BbiBenuTe 3HaYeHus MSE
u R”2 1 Ha 3TO# MOABBIOOPKE U KOHTPOJIBHOU BBhIOOpKE. [IporHTEpIIpeTHPYHTE MOTyUEHHBII
pe3yJIbTaT — HACKOJIBKO KaUECTBEHHBIE IPOTHO3bI CTPOUT NoJTyueHHas MoJenb? Kakue
npoOaembl HabmronaroTes B Mmoaenu? 7) OOyunrte nuHeHbIe perpeccuu ¢ L1- u L2-
peryJsipu3aTopoM, MoA00paB Jiydlliee 3HaUeHUE MapaMeTpa peryssipu3aluy Mpyu MOMOIIN KPocc-
Banmuanuu. BeiBequTe 3HaUeHUS U Ha 00yJaroniel 1 KOHTPOJIBHOM BRIOOPKax. Y 1alioCh Jik
PELINTh yKa3aHHBIC BAMU paHee MpoosieMbl?

Ipaxmuuyeckoe 3adanue 2 (paboTa ¢ TEKCTOBBIMU JAHHBIMU U KATETOPUATHLHBIMU MTPU3HAKAMHU U
3a/1ayaM OMHAPHOU KJTacCH(pUKALIH )

B pamkax nmaHHOTO 3a/1aHUs HY>KHO PEIINUTD 3a/1aqy OMHApHOU KilaccuUKaluu Jis
npezcKa3aHus ypoBHs 3apaOb0THOM IJIaThI 10 TEKCTY OOBSIBICHUS O BAKAHCHM Ha MPUMEpe
Habopa JaHHBIX ¢ copeBHOBaHMs Ha Kaggle. Jlanubie mocTymHbl o ccbuike. 1) Pa3oeiite
MOJYYHMBIIYIOCS BEIOOPKY Ha 00y4aroIyro 1 KOHTpoibHYI0 B cooTHommeHuu 70/30 2) Co3naiite
TEKCTOBOE OMHUCaHNE 0OBEKTOB 00yUaIOIIe U KOHTPOJIHHOM BHIOOPOK, 0ObETMHUB 3HAYCHUS
BCEX MPU3HAKOB KaXJI0r0 00BbeKTa BEIOOPKU yepe3 cCUMBOJIBI Iipobena. [Tocie sToro nomyunre
MPU3HAKOBOE OMHCAaHHE 0OBEKTOB, OCYIIECTBUB BEKTOPU3ALIMIO MOJYUYHUBIIUXCSI TEKCTOB IIPU
nomortu CountVectorizer, 00y4uB ero Ha oOyuaromiei BBIOOpKe ¥ MPUMEHUB Ha TECTOBOM. 3)
OO0yunTe JOTUCTUYECKYIO perpeccuro u3 Moy sklearn ¢ mapamerpamMu 1Mo yMOI4aHUIO Ha
oOyuaromeit BeiOopke: 4) Boruncnure 3nauenuss ROC-AUC, F-mepsl, a Takxke MoCcTpoiTe
MaTpHIly OIIMOOK Ha TECTOBOM BBIOOpKE. 5) OTcOpTUpYHTE Beca MPU3HAKOB 111 Mojenu. Kakue
CJIOBA U3 BCTPEYAIOIIUXCS B BEBIOOPKE MMEIOT HanOoJIbIee/HauMEHbIIIee BIMSHAE Ha 3HAYCHHE
1eneBoi nepeMeHHoi? [IponHrepnperupyiTe noay4eHHbId pe3ynbTar. 6) Co3naiiTe TEKCTOBOE
omnucaHue 00bEKTOB 00yUarOIIe U KOHTPOJIHHOU BEIOOPOK, 00bETMHUB 3HAYCHUS BCEX
IPU3HAKOB KaXJI0r0 00beKTa BEIOOPKH Yepe3 CUMBOIIBI pobena. [locne aToro momyunre
MIPU3HAKOBOE OMHCAaHUE 0OBEKTOB, BEIUMCIUB BeKTOP tf-idf myist ka)kaoro o0beKTa moMoIu
TfidfVectorizer, 060y4uB ero Ha oOydaromieil BBIOOpKe U IPUMEHUB Ha TECTOBOM. 7) 3aHOBO
o0yuute monens 8) Beruncnute 3nauenuss ROC-AUC, F-mepsl, a Takxke IOCTPONTE MaTPHILY
OMOOK Ha KOHTPOJIbHOHN BBIOOpPKE.. 9). CpaBHUTE 3HAYCHUS METPUK U3 1. § CO 3HAYCHUSIMU,



MOJIyYCHHBIMH B 11. 4, U CPAaBHUTE COOTBETCTBYIOIIME MOJIEH IO KauyecTBY U3 paboTsl. 11.
OTtcoptupyiiTe Beca MpU3HAKOB I MOJIENIH JIOTUCTUYECKON perpeccuu u3 scikit-learn,
noJy4eHHOM B 1. 7. Kakue cioBa U3 BCTpeyarommxcsi B BHIOOPKE UMEIOT
HanOoJIbIIIee/HaNMEHBITIEE BIMSHUE HA 3HaYCHUE 11e1eBOM nepeMmenHoi? [IponnTepnperupyiire
IIOJIyYEHHBIN pe3ysbTarT.

7.2. OneHo4YHbIe CPeACTBA ISl IPOMEKYTOYHOM aTTecTaluu

Cnmcox BONPOCOB 1JIsl POMEKYTOYHOM aTTeCTaliu:

Ilpumepnuiii nepeyenv 80npPoOCo8:
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17.
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Pabota ¢ BekTopamu u MatpunaMu B Oubauorexke NumPy.
ArperupoBaHue JaHHBIX ¢ TOMOIIbIO OnbmuoTekn Pandas
[Toctpoenue rpadukoB ¢ momoIpio nakera Matplotlib
[TakeThl YMCIEHHBIX METO/IOB B Onbnoreke SciPy.
MeTtoasr MammHHOTO 00yueHus B onbnuoreke Scikit-Learn
0O0630p 3a7a4, penIaeMbIX AITOPUTMAMHU MAITMHHOTO OO YYECHHS
Knaccu¢ukanus anropuTMOB MallIMHHOTO O0yYCHHS
JIuHetnbie MOAEIN perpeccuun
basucubie pyHkunn
. Perynsipuzanms
. leneBas GyHKIIHS JOTHCTUYECKOM perpeccuu
. Perynsipuzanust JOruCTU4ECKON perpeccuu
. CTpykTypa HeiipoHa
. CTpykTypa HEMpOHHOU CeTH
. Ilepuentpon
. OOy4eHust HEHPOHHOU CETH C TTIOMOIIBIO AITOPUTMA OOPATHOTO PACIPOCTPAHEHUS
OIIMOKHU
CtpyKTypa n1epeBbEB PEIICHUIT
Buner paznensromux QyHKIHiA
OOyueHus nepeBa peieHu
Anroputm Random Forest
Anroputm AdaBoost
Kackan knmaccudukaropon
. Kimacrepusanus
OOyuenue 6e3 yuurens
AnroputMm k-means
Hepapxuueckas KiiacTepu3alus
MoaenupoBaHue OKa3aTeaeH COCTOSHHUS U KaueCTBA OKPYKAIOIICH CPeabl.
. MoaenupoBaHue MoKa3aTese COCTOSIHUS U KaueCTBa OKPYKarOLIEeH Cpeibl.
. banancoBeie U ONITUMU3ALIMOHHBIE KOOI 0-OKOHOMUYECKHE MOIEIH,
. 'moGanbHbIe 9KOJI0T0-9KOHOMUYECKUE MOIEIH.
. Jlunamuyeckue 3K0JI0ro-3KOHOMUYECKHE MOJIEIH.
. MoaenupoBanue UCTOUIAEMBIX TPUPOTHBIX PECYPCOB.

IIpumeps! 3aqaHni:
Tectel 1 3anannsa B DMIOC UI'Y Ha caiite https://educa.isu.ru/
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