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1. IlepeyeHb NJIAHMPYEMBbIX Pe3y/JbTATOB 00y4YeHHs MO JUCHMUILINHE,
COOTHECEHHBIX C MJIAHUPYEMbIMH Pe3yJbTATAMH OCBOCHUSI IPOrPaMMbI

1.1. JucuuminHa 00ecrneyuBaeT OBIaJICHUE CACYIOUIMMU KOMIIETCHIIUSIMU:

Kon HaumenoBanue xomnereniun | Ko atama ocBoeHus HaunMeHnoBaHue 3Tarma 0CBOCHUS
KOMIICTCHIIUU KOMIICTCHIIUHN KOMIICTCHIIUU
VK-1 Cnocoben OCYIIECTBJIATD

crocoOeH 006001aTh U KPUTHYECKH
onennBats HUP 1 Ha uX ocHOBe
VK-1.1 coctaBiaTh mi1ad HUP, a Taxxke
mo100paTh HEOOXOAUMEIE

KPUTUYECKUI aHau3
npoOJIeMHBIX ~ CHUTyauuii  Ha
OCHOBE CHCTEMHOTO IOJX0/a,

BEIpa0aThIBaTh CTpaTeruio
o . HWHCTPYMEHTAJIbHBIE METO/IBI
JleicTBUi
YK-6 CriocobeH OTIpeIeNATh u YK-6.2 croco0eH
peann3oBBIBaTh TIPUOPHUTETHI CaMOCOBEPILICHCTBOBATHCSI CBOH
COOCTBEHHOW JIESITENLHOCTH H 3HaHUS U YMEHHS
CIOCOOBI ee
COBEpPILIEHCTBOBAHMS Ha OCHOBE
CaMOOIICHKH
1.2. B pe3ynbrare 0ocBOEHUS IUCHUIUIMHBI Y CTYJIEHTOB JJOJIKHBI ObITh CPOPMHUPOBAHBL:
OT®/T® npodeccronanbHbIe Kopx stana ocBoeHus PesynbraTel 00y4yeHus
JeHCTBUS KOMITETECHIINH
BEJICHUE aHATTUTHIECKON VK-1.1 Ha YpOBHE 3HAHWA:
paboThI B 0obnacTu MIpeAMETHON 00J1acT;
AKOHOMHKH U (PUHAHCOB KPUTUYECKOTO aHAJIN3a;
Ha YpPOBHE YMCHHUI:
noz00paTh HEOOXOANMBIE HHCTPYMEHTAJIbHBIE METO/IBI;
MPUMEHATh ~ WHCTPYMEHTAJIbHBIE  METOABI M
nposenenust HUP;
BEJICHUE aHATTUTUYECKON YK-6.2 Ha ypOBHE 3HAHUIL:
paboThI B oOnacTu METOJI0B CaMOCOBEPILIEHCTBOBAHHUS
SKOHOMUKH 1 ()THAHCOB Ha YpPOBHE YMEHHUIL:
KOPPEKTHOT'O paclpeeieHusl IPUOPUTETOB.

2. O0BeM U MecTO AUCHHUILIMHBI B cTpyKTYype OIT BO

O0beM TMCUUTLTHHBI
3 3E, 48 ak. uacoB Ha KOHTAKTHYIO pabOTy C IperoiaBaTesieM, 56 ak. 4aCOB Ha CAMOCTOSITEIIbHYIO
paboty obyuaromuxcs; 4 ak. gaca. Ha nmpomexxyTouHyIo aTTecTaIuio;
Mecto qucuumiannsl B ctpykrype OII BO
— ®T/I. 03 «BBeaenue B mamuaHOe 00yuenue ¢ Python» 1 kypc, 2 cemectp
— TUCLUIIMHA PEaTU3yeTCsl MOCIe U3YUESHUs AUCHUTIINH:
sKOHOMHUYEcKas nHpopMaTuka (B o0beme OakanaBpuara)
MaTeMaTHYeCKHii aHanm3 (B 00beMe OakanaBpuaTa)
anredpa (B o0beMe OakanaBpuaTa)
— AMCLUIUINHA MOXET Pealn30BaThCsl YACTHYHO UIIH MOHOCTHIO ¢ mpuMeHenneM D0 u/umu JJOT.
VYyeOHble MaTepHalibl JUCHUILUIMHBI pa3MelIaoTcs 1o aapecy lms.ranepa.ru
— ¢opMa IPOMEKYTOUHOM ATTECTAIIMH — 3a4€T C OLICHKOH.




3. CopaepxaHue M CTPYKTYPa THCIHUNIHHBI

O0beM TUCIMILIMHB (MOIYJIs), aK. Jac./ Jac. dopma
KonrakTHas paborta Texymero
KOHTPOJISI
HaumenoBanue tem o0y4aromuxcs ¢ *
Ne /i CP YCIEBAEMOCTH ,
(paznenoB) Bcero NpenoJaBaTesIeM .
. TIPOMEXYTOYHON
10 BHJIAaM YYCOHBIX 3aHATUN
aTTecTaluu
J | P | O3 | KCP
Ounas ¢opma 00ydeHHS
Tema 1 Baenenne B MammuHHOE 20 4 4 12 3
o0OyucHHe
Tema 2 Knaccudukarms 32 4 12 16 113
(oOyueHue ¢ yuuresem)
Tema 3 Perpeccuss  (oOyuenme ¢ 3 4 12 16 3
YUUTEJIEM)
Tema 4 OO0yueHue 6e3 yuuTessl. 20 4 4 12 a3
ITpomexyTouHas arrecTanus 4 3auer ¢ oLeHKOoU
Bcero: 108/81 | 16/12 32/24 56/42

[Ipumeuyanne* — GopMbI TEKYILIETO KOHTPOJIS yCIIEBaeMOCTH: foMariiHee 3aaanue (/13)
IIpumedanue **:. B paMKax yKa3aHHOW KOHTAKTHOH pabOThI C OOYyYarOIMMHUCS Y4YeOHBIE 3aHSATHS MOTYT
poBoaAUThCS ¢ ucronb3oBanueM JJOT n/mmm 30

Conep:xaHue IUCUUILINHBI

Tema 1. Bregenue B MalmmHHOE 00yUeHUE

bubmuoreka scikit-learn. OcHoBHbIC OMOIMOTEKH ¥ HHCTPYMEHTBI, HCITOJIB3YEMbIC B MAILTMHHOM
oOydenun. OCHOBHBIC 3aj]a4d, peIIaeMble MAIIMHHBIM OOy4eHHeM. JlaTaceT WpHCHI, mpUMep
pelIeHUs 3a/1a4H.

Tema 2. Kitaccuduxarys (00ydeHHe ¢ yIUTEIEM).

Ob6nacth mpuUMeHEHUs. ANTOpuTMBI K-Ommkailmmx —cocezeid, perpeccuu, 0OaiiecOBCKUE
KJ1acCU(UKATOPBI, JEPEBbs PELICHUI, CITyYaiiHbIH Jiec, TpaJueHTHbIN OyCTHUHT, MAIlIMHA OMOPHBIX
BEKTOpPOB, HEeWpoHHbIE ceTu. [IpeaBapuTenbHas MOArOTOBKA JaHHBIX. CHM)KEHHE Pa3MEpPHOCTH.
Kareropuansusie nepemenssie. KpoccBanmpanuus. Pemerwarsiii mouck. MeTpuku KauecTBa
Mozenu. TeXHOJIOorus IpOorpaMMHUPOBAaHNs KOHTEHHEPOB.

Tema 3. Perpeccus (0OyueHHe C yuuTesiem).

OG6nacte mpumeHeHus. Orimume perpeccun 0T Kiaccupukanuu. OCHOBHBIE aJITOPHTMBI.
Oco0OeHHOCTH IPUMEHEHUs ANropuTMOB. OCOOEHHOCTH KPOCCBAIMAAIMH U PELIETYATOrO MOUCKA
st perpeccuii. OcCOOCHHOCTH METPHUK MoJiesieil. TexXHOIorus mporpaMMHUpOBaHUs KOHTCHHEPOB.

Tema 4. OGyuenue 6e3 yuuTens.
Oo6nactp npuMeHeHHs. ANTOPUTMBI Kiactepuzannu. CHIDKEHHE pa3sMepHOCTH. MeTpHKH.

4. MatepuaJibl TeKylIero KOHTPOJISI YCIIeBAeMOCTH 00y4darommxcst 1 (POH L
OLICHOYHBIX CPeICTB MPOMEKYTOUYHOI aTTeCTALMH N0 JUCHUIITIHHE

4.1. dopMbl U MeTOAbI TeKYIIEro KOHTPOJSI YCIEeBAeMOCTH OOY4YalIIUXCHA U
MPOMEKYTOYHOM aTTECTALMH.

4.1.1. B xoae peamusauuu aucuunjudabl @T/I. 03 «BBeaeHne B MallIuHHOE 00y4YeHUE C
Python» wucnoab3ywTess clieayolmme MeToabl TEKYHIero KOHTPOJIsi yCleBaeMOCTH
00yYaKOIIMXCS

Tewma (paznen) MeTobl TEKYLIErO KOHTPOJISL YCIIEBAEMOCTH
Tema 1 JomarHee 3aganue 1




Tewma (paznein) MeTo1pl TEKYIIEr0 KOHTPOJISL YCIIEBAEMOCTHU
Tema 2 Jlomamaee 3amanme 2
Tema 3 JomarHee 3aganue 3
Tema 4 Jlomaninee 3aganue 4

4.1.2. 3a4yeT NpoOBOAMTCS ¢ MPHUMEHEHHEM CJIeIYIOLIHX MeTOI0B (CPeICTB): B BUIE YCTHOTO
cobece1oBaHMs 110 Pe3yIbTaTaM BBITIOIHEHHNS 33/IaHUH TEKYIETO KOHTPOJIS yCIIEBAEMOCTH.
4.2.MaTtepuaJibl TeKylIero KOHTPOJIS YCIIeBAeMOCTH 00y4alomMXcst

TumnoBbie OLleHOYHBbIE MAaTEPUAIBI O TeMe 1
Jomamnee 3amanue 1. Taracer breast cancer

TumnoBbie OLleHOYHBIE MATEPUABI MO TeMe 2
Jomamnee 3aganue 2. [latacer

TumnoBbie OLleHOYHBIE MAaTEPUATBI O TeMe 3
Homamnee 3amanue 3. laracer City bikes, forecast apple.
TumnoBbie OLeHOYHBIE MaTePUATBI 10 TeMe 4
Homainee 3ananue 4. Jlatacet nudpsl.

4.3. OueHo4HbIE CPeaCTBA VI IPOMEKYTOYHOM aTTeCTalliH.
4.3.1. llepeyeHb KOMINETEHIIUIi ¢ YKa3aHHEM 3TanoB UX (JOPMUPOBAHUSI B IIpoLiecce

ocBOeHMs o0pa3oBaTe/ibHOI nporpamMmbl. Iloka3zaTesn 1 KpuTepun olleHNBAHUS
KOMIIETEHIUI ¢ y4€TOM 3Tana ux (popMHUpOBaHUA

Kon HaunMeHoBaHue KOMIIETEHIIUU Koz srana ocBoeHus HaumMenoBanue 3ramna 0CBOEHUS
KOMIIETEHIUHU KOMIIETEHIUHN KOMIIETEHIUHU
VK-1 Criocoben OCYIIECTBIIATH

croco0eH 0000MmAaTe M KPUTHIECKI
oneHuBars HUP u Ha nx ocHoBe
VK-1.1 cocrasiaTh tiad HUP, a Taxoke
mo100paTh HEOOXOAUMEIE

KPUTHYECKUH aHaJu3
NpoOJeMHBIX ~ CHUTyanMid  Ha
OCHOBE CHCTEMHOI0O IOAX0[a,

Bpra6aTbIBaTb CTpaTeruro
v o UHCTPYMCHTAJIBHBIC METO/IbI
JIeWCTBHH
YK-6 Criocoben OTIpEeNIeNATh u VK-6.2 CIOCOOCH

peann3oBbIBaTh MIPUOPHUTETHI CaMOCOBEPILEHCTBOBATHCSI CBOH
COOCTBCHHOH JIESATENFHOCTH H 3HAHUSA M YMEHUS
CIIOCOOBI ee
COBEPIICHCTBOBAHUS Ha OCHOBE
CaMOOIICHKH

DTar 0CBOCHUS IToka3zaresnp orleHUBaHUS Kpurepuii ouenrBanus

KOMITCTEHIINH

YK-1.1 crocoOHOCTh cocTaBuTh IulaH HUP Ha | moknan Hay9HOMY pyKOBOAMTEIIO

OCHOBE aHajH3a MPEAMETHON 0o0lacTu u
110/100paTh HHCTPYMEHTHI

VK-6.2 CMOCOOCH CaMOCOBEPILICHCTBOBATHCSI CBOM | YpOBEHb MPO(EeCCHOHATBHOIO pocTa
3HaHMS M YMEHHS

4.3.2 TunoBble OLICHOYHBIE CPEACTBA
Munu-keiic. Kto BenkuBeT Ha «Tutanuke»? OO6paboTaTh MCXOMHBIE JAHHBIE U MOCTPOUTH
MOACIb. I/ICXOIlHLIe AAHHBIC MMPCAOCTABIAOTCA NPCIIOAABATCIICM. Pemenue o PE3YJIbTaTUBHOCTHU
MIPUHUMAETCSA HAa OCHOBE KOHTPOJIBHOM BEIOOPKH IpErogaBaTess.

[IxaJja oneHuBaAHMS.
Orenka onpeaensercs o hopmyie:




n p
i=1Bi

[ = 1

- (1)

riae N — JOMAIlHUX 3aJlaHuii, B; — onieHka 3a qomamnee 3aganue mo 10-tu OanpHOM mkane, | —
HUTOTOBOE KOJIMYECTBO 0ajIIoB.

10- TpanuunonHast «3a4yTeHo»/ Omnpenenenue
GanpHAA IIKana «He 3aureno»
IIKaja
10 OTtnraHO 3a4reHo [MocraBnenHas 3agaya penieHa BEpHO, KOJ ONTHUMAIEH H
paboTOCIOCOOCH.
AHani3 peneHust MpoBeJIeH B IOJIHOM 00beMe.
9 OTtnraHO 3a4reHo IMocTaBnenHass 3amada pemieHa BEpPHO, KOA YacTHYHO
ONTHUMAJICH U PabOTOCIIOCOOCH. AHAMM3 PEIICHUs IPOBEICH
B ITOJTHOM O0BEME.
8 OTimaaO 3auTeHo [ocraBieHnHas 3a1a4a penieHa BEpHO, Koz paboToCIIocoOeH.
AHani3 penieHust MpoBeJIeH B IOJIHOM 00beMe.
7 Xoporio 3aureHo [ocraneHHas 3a/1a4a penicHa BEPHO, KO paboTOCIIOCOOCH.
Amnanu3 penieHust MpoBEEeH B JOCTATOYHOM 00BEME.
6 Xoporio 3auTeHo [TocraBienHas 3aa4a pemieHa BEpHO, Koz paboTocrmocoOeH.
[TpoBeneH aHanu3 perieHus.
5 Y noBnerBopure 3a4reHo [ocTaBnenHas 3aga4a pemeHa BEpHO, KOJ pad0TOCIIOCOOEH.
JILHO IIpoBeieH HEMOIHBIN aHAJIU3 PEICHHUSL.
4 YnoBneTBopure 3adreHo [TocTaByieHHas 3ama4a perieHa BepHo, Ko paboToCocoOeH.
JBHO [IpoBeneH HemoNMHBIN aHAMM3 pEIICHHS C YacTHYHBIMH
OINOKAMH.
3 Heynosnersopu He 3auteno ITocTaBieHHas 3a1a4a pelIeHa ¢ HEBEPHBIM OTBETOM.
TEJIBHO
2 HeynosnerBopu He 3aurteno IlocTaBneHHas 3ajaya He pelleHa, MPenCTaBICHHBIN
TEJLHO CTYIGHTOM KOJI YaCTHYHO paboTocrnocodeH
1 Heynosnersopu He 3auteno IlocTaBneHHas 3ajada He peElICHA, IPEICTaBICHHbIN
TEIBHO CTYJICHTOM KOJT HE pab0TOCIIOCO0EH.
0 HeynosnerBopu He 3auteno [TocTraBneHHas 3aa4ya HE BBIIIOJIHEHA, KOJ HE IIPECTaBIICH
TEJILHO

4.4. MeTonuyeckue MaTepuasbl

3aueT MpPOBOAUTCS B KOMIIBIOTEPHON ayAUTOpPUH, C YCTAaHOBJIEHHBIM MakeToM Anaconda c
Python 3, ¢ nmocrymom B InokanbHyH ceTh AkajeMuu W rio0anbHyl0 ceTh HHTepHer.
OObyuartomieiicst pemaeT 3ajaHue Keiica, BRIOMpaeT eIMHCTBEHHYIO MOJENb M MPOBEpSiET ee Ha
KOHTPOJILHOM BBIOOpKE INpENoAaBaTeisi Ha JIOKHBIE PEIICHUs, ¢ 00s3aTeNbHBIM MOCTPOCHUEM
MaTpuis! omnbok. [Ipu npoBepke KOppekTypa HCXOAHON MOJIENH HE JIOITyCKaeTCs.

OOyuaromieiics MMeeT NpPaBO TOJb30BATHCS CeThI0 MHTEpHET mpu perieHuu Keiica.
OO6yuarommiicst 00s13aH OOBICHUTH KOKIIYIO CTPOUKY KOJIa.

Bpewms Ha BeInoIHEHHUE Keiica 1 yac. Pe3ynbTaThl coxpaHsioTcs Ha pabodeM croiie. Bpems Ha
MIPOBEPKY KOHTPOJIHHOM BBIOOpKOW He Oosiee 15 muH. Pe3ynbrarhl coxpaHsioTcs Ha padouem
ctose. O0yuaromnye MoKUAAIT ayAUTOPHIO, U 110 YCTAHOBICHHOH OYepeIu 3aX0/IIT B Ay AUTOPHUIO
JUTSL 3alTUTHI Keiica. BpeMs Ha 3amuTy keiica He 6osee 7 MUH.

B cnyuae, ecniM JUCHMIUIMHA TOJHOCTBIO WM YaCTUYHO IPOBOAMIACH C HIPUMEHEHHEM
TEXHOJIOTUI 3JEKTPOHHOTO OOY4YeHMs W/WIM JUCTAHLMOHHBIX TEXHOJIOTUH, 3a4eT MOXKET
MIPOU3BOJUTHCS C HcTob3oBaHueM cuctembl C/1O AxkagemMun U IpUMEHEHUEM ITPOKTOPUHTA.

5. MeToanuyeckue yKa3aHus 1Jisi 00y4alomuxcst
110 OCBOCHMIO TUCIMIIINHEI

Kelicbei w pgomamiHue 3afaHus IS CAaMOCTOSTEIBHOW MMOJTOTOBKM MOTYT  OBITh
OMyOJTMKOBaHBI:
1. B Onore npenoaaBarens Ha caiite hitp://economy.ranepa.ru/prepodavateli/;
2. B rpynme BKonTakre;
3. Beiciianbl Ha OO0 MTOYTY TPYIIITBI



http://economy.ranepa.ru/prepodavateli/

KonkpeTHblit ctoco®d KOMMYHHKAIIUHU CO CTYACHTaAMH OMNpeesIeTcs MpernoaaBaTesieM.

JUie  NOATOTOBKM K MPAaKTUYECKUM  3aHATUSAM  HEOOXOIMMO  O3HAKOMMTBCA €
PEKOMEHI0BAaHHOM JTUTEPaTypOil, MOBTOPUTh MaTepHall MPEIbIAYIINX MPAKTUYECKUX 3aHSITHIM.
[Ipy BO3HMKHOBEHHH BOIPOCOB OOpaTHTCS K MPEMOAABATENIO MO JJIEKTPOHHOH IMouTe C
yKa3aHHeM KOHKPETHOH mpoOsieMbl W (WMIM) NPUNATH K MPErnojaBaTeNl0 HAa KOHCYJIbTALUMIO B
YCTaHOBJIEHHOE BpEMSI.

Jlis TOATrOTOBKM TMUCHMEHHBIX JIOMAIIHUX 3aJaHui  HEOoOXOJUMO O3HAKOMHUTHCS C
PEKOMEHI0BAHHOM JIMTEPATYPOil, TOBTOPUTH MaTepHall IPEIbIIYIINX NPAKTUYECKUX 3aHITHH.

B teuenun xypca npenogaBaTelb BIIpaBe mpejiaraTe CTy€HTaM JIONOJHUTENbHbIE 3a/1aHuUs
MOBBIIIEHHON CJIOKHOCTH JUIsI HAYMCIICHHs JOMOJHHUTENBHBIX OayuioB. [IpaBuia BBIMOTHEHUS
JAHHBIX 3aJ]aHU U HA4YUCIICHUs OalsIoB OOBSABISAIOTCS MpernofaBaTesieM WHANBUIYAIbHO IS
Ka)KJI0T0 3a/1aHUs [TOBBILIEHHON CII0KHOCTH.

CamocTodaTenbHass paboTa CTYIAEHTOM OCYIIECTBISETCS M 3aKpEIUICHHS HW3YYEHHOTO
MaTtepuasa Mocie NPakTUYeCKUX 3aHATHH, 171 BBIIOJHEHUS JOMAITHUX 3aJaHUM, U1 U3y4EHUs
JIOTIOTHUTEIBHBIX MaTEPHAIIOB.

6. YueOHasi iMTepaTypa U pecypchbl HH(POPMALHMOHHO-
TeJIeKOMMYHUKAIMOHHOM ceTH "MHTepHeT'", BKJIIOYasi epevYeHb
y4eOHO-MeTOIM4YecKoro obecrnevdeHus1 115l CAMOCTOSITEILHON padoThl
o0y4aromuxcs 1o JUCHHUILINHE
6.1. OcHoBHas nUTEpaTYypAa.
1. Auapeac Mrosuiep, Capa ['Buno. Beenenue B MamiHHOe 00ydeHUe ¢ oMol Python.
PykxoBoacTBO ISt CIIENIMATUCTOB 110 padboTe ¢ manHbiMU. M.: Jlnanektuka, 2017 — 480 ¢
6.2. JlononHUTEIBbHAS IUTEPATYPA.
1. Mapxk Jlytn "IIporpammupoBanue Ha Python, 4-e uznanue, I Tom. CI16.: CumBon-Ilitoc,
2011.
2. Mapk Jlytr "llporpamvupoBanue Ha Python, 4-e m3manue, 11 Tom. CII6.: CumBon-ITtoc,
2011.
3. Mapk Jlytn. M3ygaem Python, 4-e nuzmanue. — Iep. ¢ anrn. — CI16.: CumBon-Ilmtoc, 2011. —
1280 c

6.3. YuebHO-MeToIuuecKoe obecreueHrne CaMOCTOSTENbHOM padoThI.
OtnenpHOE OOecTiedeHne HE TTPEIYCMOTPEHO.

6.4. HopmaTuBHBIE TPAaBOBBIEC TOKYMEHTHI.
He npexgycmotpeHsl.

6.5. UnTepHeT-pecypchl.
https://www.anaconda.com/download/
http://scikit-learn.org
https://pandas.pydata.org
https://seaborn.pydata.org
https://matplotlib.org
http://Ims.ranepa.ru

6.6. VlHBIE NICTOYHUKH.
He npexgycmotpensl.

7. MarepuajJbHO-TeXHHMYECKasA 0a3a, UH(POPMALMOHHbIE TEXHOJIOTUH,
NMporpaMMHoe odecneyeHne 1 HHPOPMAIMOHHbIE CIPABOYHbIE CHCTEMbI

1. KommbroTepHslit Ki1acc


https://www.anaconda.com/download/
https://pandas.pydata.org/
https://seaborn.pydata.org/
https://matplotlib.org/
http://lms.ranepa.ru/

2. JlocTyml B MHTEPHET | JIOKAJbHYIO CETh AKaJeMUU
3. TIpoekuumonHoe o0opya0BaHNE
4. TIporpammHOe obecrieueHue:

—  Windows/Linux/Mac OS

— JuctpubytuB Anaconda
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