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1. llesi1 ¥ 3aa4YM AUCIMIIIMHbI

[lenb Kypca - JaTh CTyJleHTaM MHCTPYMeHTbl [Jis 3QQPEeKTUBHOU
06pabOTKH 60JIbIINX 06'bEMOB UHPOPMAIMH, €€ BU3yaIHU3aLMU U TPUHATUS
pellleHW}M, OCHOBAaHHbIX Ha aHa/Ju3e JaHHBbIX. 3aZaya Kypca - Hay4YuTb
CTYJIEHTOB OYMIIATh JaHHbIE, COOUPATh UX U IPEAOCTABJSTDH Pe3yJbTaThl AJ1s
5¢deKTUBHOM KOMMYHUKALIMM, MCIO0Jb3ysl COBpeMeHHble TIpadUuuecKue
Bo3MOXKHOCTH Python. B paMmkax aToro npegMera 6yAyT U3ydeHbl TAKHE TEMBI,
KaK OCHOBbI CUHTaKcHca si3blka Python, crangapTHasa 6ub/IMOTEKa, a TaKXKe
IIMPOKO pacnpocTpaHeHHble CpeJCTBA yIIpaBJeHUs U BU3yaTu3al|uM JaHHBIX.
JlaHHbIe Cpe/ICTBa UCNOJIb3YIOTCS B IpUMepax € peajibHbIMU JAHHbBIMU.

2. [InaHupyeMble pe3y/IbTaThl 00y4YeHMs

Pe3ysibTaTOM 0CBOEHHMSI OCHOBHOU NpOodecCuoHaJbHOW 06pa30BaTebHOU
NporpaMMbl SIBJASIETCA OBJIaZleHUe CTYJleHTaMU Hay4YHO-UCCIe0BATENbCKUM,
IPOEKTHO-3KOHOMHUYECKHUM, aHaJIMTUYECKUM, OpraHMU3anMOHHO-
yInpaBJieHYECKUM BUJIaMU NPOoPECCHUOHATBbHOU AeSITeNbHOCTH, B TOM YHUCJIE
YHUBEPCAJbHbIMY, 001enpodecCHOHaIbHBIMU U NpPodecCUOHATbHBIMU
KOMIEeTEeHIUSIMHU.

B pe3ysibTaTe 0CBOEHUS AUCHUIIJIMHBI BbINTYCKHUK JIOJKEH:

3HATh OCHOBHI fI3bIKa Python, ero crangapTHy 6UGJIMOTEKY U OUOJIMOTEKH,
npuMeHsIoIMecs AJis paboThl € JaHHBIMU (numpy, pandas) ¥ Bu3yasr3aluu
(matplotlib, seaborn).
yMeTb IPUMEHATD U aJalTUPOBATh OUOJMOTEYHbIE pelleHUs A/ pelleHus
NpaKTHUYECKUX POo6JIeM; UCI0JIb30BaTh CTPYKTYPhl JaHHbBIX; aHAJIU3UPOBATH
Y UHTepPNpPETHUPOBATH JlaHHbIE OTEYECTBEHHOW U 3apy0eKHOU CTAaTUCTHUKH O
pa3IUYHbIX npoueccax 7| SIBJIEHUSAX; OCYLLECTBJATH BbIOOP
WHCTPYMEHTAJIbHbIX CPEeJCTB JJisi 00pabOTKH 3KOHOMUYECKUX [IaHHbIX B
COOTBETCTBUU C I[IOCTAaBJEHHOW 3ajJlayel, aHa/IM3UpPOBaThb pPe3yJbTaThbl
pacyeToB U 0O0OCHOBBIBATH MOJIYYeHHbIE BbIBO/BL.
BJIaAEeTb HaBblKaMH Pab0ThI C MOJIeJISIMH, 00pab0OTKOM BIOPOCOB U aHOMAJIU U
B JJaHHBIX; COBpEMEHHBIMU METOAAMHU CO0pa, 00pabOTKH U aHAJIM3a JaHHbIX;
COBPEMEHHON MeTOAMKOUN MOCTPOEHHUS CTaTUCTUUYECKUX MO/IeJiel; aHaJIU30M
C/I0’KHOCTH aJITOPUTMA; COBPEMEHHBIMM METOJUKAMU pacyeTa U aHaJu3a
HHPOpMaIUU.

3. Komnerenuuu, popmMupyembie AUCHUILIAHON



Z[I/ICI_II/IHJ'II/IHa HarpaBJICHA Ha d)ODMHDOBaHI/Ie YHUBCPCAJIbHBIX KOMHeTeHHHﬁ:

YK-1.
KPUTUYECKUU

CnocobeH  OCyHIECTBIATh

aHaau3 MPOOJIEMHBIX

CI/ITyaHI/Iﬁ Ha OCHOBC CHCTCMHOI'O

OcyniecTBiIsseT KpPUTHUYECKUM aHAIN3
NpoOJEMHBIX CHUTyalluid Ha OCHOBE
CUCTEMHOI'O I10/IX0Jla, BbIpabaThIBAThH

MOAX0/Ja, BbIpadaThIBaTh CTPATETUIO | CTPATETUIO JACHCTBUIMA

NEeNCTBUN

JlucumiuinHa  HampaslieHa Ha  (GopMupoBaHue  o01enpodecCHoHAIBHBIX
KOMITETEHIINU

OIIK-1. CriocoOeH mpuMeHsTh 3HaHUS

[Tpumensier 3HaHus (Ha MPOJBUHYTOM

TEXHOJIOTUU U TTPOTPpaMMHbBIE CPEICTBA
Opu  pelIeHUH
3a1a4y

npodeccruoHaIbHbIX

(Ha IPOJIBUHYTOM YPOBHE) | ypOBHE) byHIaMEeHTAIBHOM
byHIaMEHTAIbHOW ~ SKOHOMHUYECKOHN | 9KOHOMHUYECKOW HAyKH MPHU PEIICHUH
HayKH IPU PEUICHUH MPAKTHUYECKUX U | IPAKTHYECKUX u (unn)
(wm) uccaenoBaTeIbCKUX 3a/1a4 HCCJIEIOBATENIbCKUX 3a1a4

OIIK-4. Criocoben npuHuMars | [Ipuanmaer SKOHOMMYECKHU u
SKOHOMMYECKHU 17} (UHaHCOBO | (PUHAHCOBO 000CHOBaHHbBIE
000CHOBaHHbIE OpraHU3aLMOHHO- | OPTaHU3ALMOHHO-YIIPABICHUYECKUE
yIpaBJICHYECKHE pelIeHHUS B | pemieHUss B MPO(EeCCHOHATLHON
npodecCHOoHaNbHON JEATEIbHOCTH U | ACITEJBHOCTH M HECTH 32 HHUX
HECTH 33 HUX OTBETCTBEHHOCTb OTBETCTBEHHOCTh

OIIK-5. Cnocoben  wucnonb3oBaTh | Mcmonb3yer COBPEMEHHBIE
COBPEMEHHbIE WH(GOPMALMOHHBIE | HHPOPMAIIMOHHBIE ~ TEXHOJOTMH U

IIPOrPaMMHBIE CPEACTBA MPU PELICHUN
npo¢ecCUOHANIBHBIX 3aj1a4

4, MecCTO AUCHMILIMHBI B CTPYKType 06pa30BaTe/JIbHOM MPporpaMMsbl

JMcuunanHa

«KoJsinyecTBEeHHbIE

MeTonbl B Python» sABsaseTcs

o6s3aTeqbHOM JAucUUIIMHON bjioka 1 ydyebGHOro mJjaHa HOpPOrpaMMbl

«HCKYCCTBEHHbIﬁ HHTEJIJIEKT U (l)I/IHaHCOBbIe TEXHOJIOTHUHN».

O61asa TpyaoéMkKocTsb 3 3.e., 108 yacos.

5. CoaeprkaHue U CTPYKTypa y4eOHOU AMCHUIIUHDI

HasBaHue paszesia AUCHUIINHDI

Cam
OoCT

TpynoeMKoCTb
(akazeM. yachl)

Tpy
Joe




MKO KoHTakTHas paboTa | 04T | eMble
CTb npenojaBaTesisi C | eJb | KOMII
(3au | O 00y4arLMHUCS Has | eTeH
eTH 6 Jlek | Ce Jla6. | pab| yuu
ble Il | uyMu | MM | pab. | oTa

eiu | ad Ha | u/uau

HUI pbl Zp-

bl) BU/IbI

1 Pa6oTa c JaHHBIMY ¥ HaNIMCAHUE 13 4 2 7 | vea,

" | Koaa. 3HAKOMCTBO C CUCTEMaMH OIIK-
KOHTpOJI BepCUU. XpaHeHHUe U e
OopraHusanus Koja v JaHHBbIX.

2. OcHoBbl Python. Tunb! JaHHBIX: 19 6 3 10 | ven
CIIMCKH, KOPTEXKH, CJI0BAPH, CTPOKH, (1>T<5
4YHCIIa, JIOTUYEeCKUe TIepeMeHHbIE.
®dynkuuy, kaaccel. [loBTopHOE
MCII0JIb30BaHUE KO/Ia.

3 06paboTKa JaHHBIX. 3arpy3Ka 19 6 3 10 | ver

" | maHHbIX U3 UHTepHeTa, CSV, Excel. OIK-
CTpyKTypbl JaHHBIX: OMOJIHUOTEKHU R
Series, DataFrame, Panel. Caiuguue
HECKOJIbKMX HaOOPOB JJaHHbIX.

4. 06paboTKa JaHHBIX. 24 6 3 15 | ver
WHJekcupoBaHWe U OTOOP AAHHBIX. (;Té-
BrruncinTesibHbIE CPEACTBA AJs w
MoAudUKaLMU JaHHbIX. [pynnupoBKa
Y arperupoBaHue JaHHbIX. U3MeHeHUe
dbopMBbI MaccUBOB JjlaHHbIX. PaboTa ¢
BpeMEHEM U JJAHHBIMU.

5 Busyanusanus gaHHbIX. Co3/1aHue 24 6 3 15 | onk-
NpOCThIX TpadUKOB: GyHKIUH line, 145,
scatter, bar. Co3gaHue rpadpuKoB Npu
Ha/IMYUH HECKOJIbKUX UCTOYHUKOB
JlaHHBIX. /lonO0JIHUTE/NIbHBIE
61OJIMOTEKHU.
dopMa NpoMeKyTOYHOMN aTTeCcTalHH - 9 g}r‘ml
3K3aMeH 145

HTOTO 3 |108 | 28 |14 57

6. Y4eOHO-MeTOAUYECKOE 06ecriedeHre CaMOCTOSTE/IbHOMU Pa6OThI

Ha nepBoii jiekyuu 06y4anIuMcs o0bSBIAIOTCH YCJI0BUA U TpeOOBaHUA
K OCBOEHMIO J[UCLUUIJIMHBI B COOTBETCTBUU C MU3JOKeHHbIMU B PII/.
Ob6yvarouMcs peKOMEHAYETCS B paMKaxX KaXKJOW TeMbl 03HAKOMUTBCS C
NpeJI0’)KEHHOM OCHOBHOU JIMTEPATYPOU, BBINIOJIHUTh NUCbMEHHO JIOMallHUE
3a/laHuA Il IPOBEPKHU YCBOEHUS MaTepUaia.



CyliecTBEHHYI0O 4acTb CaMOCTOSITEJIbHOM pPaboOTbl  0OyYaroluxcs
COCTaBJISIET CAaMOCTOSITE/IbHOE M3y4YeHHe Yy4eOHbIX M HAy4YHbIX H3JaHUH,
JIEKIITUOHHBIX KOHCIIEKTOB, PEKOMEHJOBAaHHOW OCHOBHOM Y JONIOJIHUTEJbHOHU
JINTepaTyphbl, UHTEPHET-PECYPCOB U TIP.

/151 obecnieyeHUs1 CAaMOCTOSITE/IbHOU paboThl 06y4aoIUXCs pa3paboTaHbl
«MeToanyecKkue peKOMeHJaliiu 10 OpraHU3allMi CaMOCTOSITEJbHOM paboThI
00y4arIIMXCsA», B KOTOPBIX ONKMCAH NOPSI0K pab0ThI C HAYYHOU JIMTEPATYPOH,
JlaHbl peKOMeHJJallMd 10 HamucaHul pedepaToB, 3CCe, KOHCIEKTOB,
pelLieH3UM, aHHOTAaLUH, peLlIEHHUI0 KEUCOB U T.II.

7. ®opMbl KOHTPOJISI U POHJ, OLLEHOYHBIX CPE/CTB AJIA MPOBeJeHUs
TeKyIero KOHTPOJIsA yCIeBaeMOCTH U MPOMEKYTOYHOMN aTTeCTAILMH 110
AMCLUIINHE

7.1 IIpoMeXyTOYHaA aTTecTauus

[IpomexxyToyHasa aTrTecTtanus Mo JUCLUIJIMHE MpeAycMOTpeHa B ¢popme
9K3aMeHa. JK3aMeHallMOHHbIe 3a/JaHusl POPMUPYIOTCS Ha OCHOBE JOMalllHUX
3a/laHM# U MaTEPUAJIOB U CLIUIIIAHBL.

7.2 Tekymuil KOHTPOJIb yCIIeBAEMOCTH 00y4aIOLIMXCA
Texkywuii KOHTpOJIb yclleBaeMOCTH oOOy4arwuuxcad ¢GopMupyeTca Ha
OCHOBE BbITNIOJIHEHUA IMCbMEHHbIX JJOMalllHUX 3alaHUM.

7.3 llpoueaypa oueHUBaHUsI 3HAHWM, YyMEHU, HABBIKOB U (WJIM) ONbITA
AeATeJbHOCTH, XapaKTepUu3ywinux GopMupoBaHUE KOMIIEeTEHL U .
®opMHpoBaHUE OLJeHKU IPOMEXYTOUYHON aTTeCTaluu

KoauuecmeeHHble Memodul 8 Python
JloMaliHYe 3aiaHUsA drHa/NbHbBIN 9K3aMeH
0
Bec (%) 50 50
KosnuecTBo £ 1
$opmupyemble YK-1, OIIK-1,4,5 YK-1, OTK-1,4,5
KOMIETEeHIUU

JloMaliHue 3agaHusl: 5 JOMalllHUX 3a/laHUH, IpeATioaraloUux HalMcaH1ue
KOoJla Ha s3blKe NporpaMMmupoBaHuss Python. Coaya gomaiiHero 3aaaHus
NOo3/lHEE YCTAaHOBJIEHHOTO CPOKa NPUBOAUT K CyLECTBEHHOMY CHUKEHUIO



oneHKH. O61as OljeHKa 3a JoMalllHHe 33/JaHHs eCTb CYMMa OI[€HOK 33 KaXK/10€e
3a/laHue, JleJleHHasi Ha KOJIMYeCTBO JIOMAlllHUX 3aJlaHU .

@®urHaNbHbIN 3K3aMeH NMPOXOJAUT B MMCbMeHHOU dopMe B popmaTe closed-
book B KoMmblOTepHOM KJjacce 6e3 JOCTyna B WUHTEpPHET W NpeAloJaraeT
HalmucaHWe KoJa OJJHOM WM HEeCKOJIbKMX TMporpaMM Ha f3bIKe
nporpaMmupoBaHus Python.

I{pamkue MemoduyecKue peKomeHdauuu no nodzomoske K 9K3aMeH):

[logroToBKa K 3K3aMeHy U €ero pe3yJbTaTUBHOCTb TpebyeT yMeHHUs
ONTHMAJIbHO OPraHHW30BbIBAaThL CBOe BpeMs. HaeasbHO, ecad CTYyJeHT
MO3HAKOMUJICSI C OCHOBHBIMU MpPEACTABJEHUSIMH W TMOHATHUSIMH Kypca B
ayJMTOPHOM Ipoliecce U3ydyeHUsl AUCUUIIJINHBI. Torja moAroToBKa K 3a4eTy
10 KOHTPOJIbHBIM BOINPOCaM MO3BOJIUT CHCTEMAaTH3WPOBATh MaTepHaa H
IJ1y6’Ke ero yCBOUTb.

PaboTy nydille HAUMHATD C pacnpeeeHus Npei0XKeHHbIX KOHTPOJIbHbIX
BOIIPOCOB M0 pa3/esiaM U TeMaM Kypca.

3aTeM He00XOJAMMO H3Y4YUTb pPEKOMEHJO0BaHHble TeOopeTUYecKue
VMCTOYHUKU (KOHCIEKT JIEKIIMH, y4eOHHUKH, MOHOTpaduH, Calibl K JIEKLUAM).

[Ilpy u3ydyeHUM MaTepHasa CJaeAyeT BblAeJsATb OCHOBHble MOHATUS U
omnpeesieHUs], MOXKHO UX 3aKOHCIIEKTUPOBATh. Bblie/ieHe ONMOPHBIX MOHSATHM
JlaeT BO3MOXXHOCTb CUCTEMaTU3UPOBATh MPeJICTABJEHUS 0 AUCHUIIMHE H,
COOTBETCTBEHHO, pe3y/ibTaTUBHEE MOArOTOBUTHCS K 3K3aMeHY.

JK3aMeH MPOBOJUTCS B NMUCbMEHHOW ¢opMe, B pe3ysibTaTe KOTOPOro
CTyZleHT [O0/DKEeH peldTh IOCTaBJeHHYI 33aJladyy W apryMeHTHPOBATh
NPAaBUJIbHOCTb pellleHUsl. YCHellHbIH OTBET Ha 3K3aMeHALMOHHBbIM BOIPOC
npejmoJiaraeT NpoLecc NpoAyMbIBaHUs JOTUKU U3JI0KEHHSI MaTepHraJa.

7.4. MeToauYeCKHEe MaTepHUaJIbl O MPoueAype OLeHUBAaHUSA

OueHKa paboThl 06YYAKOUUXCS TPOU3BOIUTCS, UCXOsI U3 00IIeH CyMMBbI
6aJ1710B, HAOpPAHHbBIX B Te4eHHUe Kypca. /l/isl olleHHBaHUs YPOBHSI OCBOEHH S
MaTepuasa Mo JUCIUIIJIMHE UCO0JIb3yeTCs CaeAyolas Kajaa OlleHOK:

1) lomamiHue 3azanud (5 3aganui) - 50%
2) ®uHanbHBIN 3K3aMeH - 50%.

Ope3 = 0.5 *003 + 0.5 * 03k3

IIpu oneHke 3HAHUIT HA IK3aMeHe YYUTHIBAETCS:



1. YpoBeHb chOpMUPOBAHHOCTH YHUBEPCAIBHBIX, 00MIEPOo(heCCHOHANBHBIX U
npoeccCoHaNbHBIX KOMITETCHITHH.

2. YpoBeHb BIaICHUS TEOPETUIECKON 0a30ii TUCITUTIIMHBI, TPABUILHOCTD
(GOpMYITMPOBKU OCHOBHBIX MIOHATHNA U TTOHUMAHUS 3aKOHOMEPHOCTEH mpH
pelIeHnu 3a1a4.

3. YMeHue pemuTh NOCTaBJICHHbIC 3a/1a41 32 OTPAHUYECHHBIN MPOMEKYTOK
BPEMECHH.

4. Jloruka, CTpyKTypa U I'paMOTHOCTh TUCbMEHHOTO U3JIOKEHUSI PEIICHUS 3a/1auu.
5. YMmenue 000CHOBAaTh MPAKTUUECKUE PE3YIIBTATHI C TOMOIIBIO TEOPUHU U
MOATBEPAUTH TEOPUIO C IOMOUIBIO MPOBEACHUS TPAKTUUECKUX UCCIECAOBAHUN U
HEO0OXOIMMbIX BBIUYUCIICHUH.

6. YMeHue fenatb 00001IeHUS U BBIBO/IbI OTHOCUTEIBHO MPAKTHYECKUX
pEe3yIbTAaTOB U HAYYHOU JTUTEPATYPhl, IPEAJIOKEHHON K MPOUYTEHUIO.

I[J'IH MOJY4YCHUA OLUCHKH «OTJIUIHO» CTYACHT JOJI2KCH:

- POJIEMOHCTPUPOBATH CBOOOIHOE BIIaJCHUE MPOrPAMMHBIM MaTEPUATIOM;

- YMETbh I'PaMOTHO I10JIb30BATHCSA TEOPETUUECKUM MATEPHUAIIOM IIPU PELLIEHUN
3a7ad4;

- MPaBUILHO (OPMYITUPOBATH OMPEAEIECHHUS MTPU UCTIOIB30BAHUH HX B PEIICHUU
3a71a4 ¥ OTBETE HA TEOPETHUUYECKUE BOIIPOCHL;

- MPOJIEMOHCTPUPOBATH YMEHHUS CAMOCTOSITEIIbHOM PA0OTHI C HAYYHOU
JUTEPATYPOU U HEOOXOAUMBIM ITPOTPAMMHBIM 00ECIICYCHUEM;

- YMETh PEIINTh IMOCTABJIECHHBIC 3a7a91 U CAENaTh 00OCHOBAHHBIC U YOS TUTEIHHBIC
BBIBOJIbI HA OCHOBE IMOJIYYEHHBIX PE3YJIbTATOB.

I[J'ISI IMOJYYCHHUA OLUCHKHN «X0pPpOoHI0» CTYJACHT OOJIXKCH:

- IPOJIEMOHCTPUPOBATH IOCTATOYHO CBOOOAHOE BJIAJIEHUE IPOIrPAMMHBIM
MaTepUaIOM;

- YMETh JOCTaTOYHO T'PAMOTHO ITOJIb30BATHCS TEOPETUYECKUM MAaTEPUAIIOM IIPH
pELIEHNH 3a1aY;

- IPOAEMOHCTPUPOBATH 3HAHNE OCHOBHBIX TEOPETUUECKUX MTOHATHN U
ONPENEIICHUI TUCIUIUIMHBI IPU PEIIEHUH 3a1a4;

- IPOAEMOHCTPUPOBATh YMEHHE OPUEHTUPOBATHCS B HAYYHOH JIUTEPATYPE U
HEOO0XOMMOM IIPOIPaMMHOM OOECIIEUEHUY;

- YMETb PELINATH 3HAYUTEJIBbHYIO YaCTh 3aJ1a4 U CJIeJaTh JOCTaTOYHO
000CHOBaHHbIE U yOeTUTENbHbIE BHIBO/IBI HA OCHOBE MOJIYYEHHBIX PE3YJIbTAaTOB.

I[J'IH MMOJIY4YCHHUA OLUCHKU «YAOBJIETBOPUTEC/IILHO» CTYACHT JOJIKCH:

- MPOJIEMOHCTPUPOBATH 00IIIEe 3HAHKUE IPOrPAMMHOI0 MaTepHaa;

- YMETh BOCIIOJIb30BAThCS TEOPETUUECKUMH OCHOBAMHM ITPOMICHHOTO MaTepuaa
IPU PEIICHUY 3a]1a4;

- MPOJEMOHCTPUPOBATH 00IIIee BIaACHUE MTOHATHIHHBIM alapaToM JUCITUATIIAHBI
JUUTA IOHUMaHUS MPOLECCOB, MPOUCXOAIINX B 3a/1a4ax;



- 3HaTh OCHOBHYIO PEKOMEHIyEMYIO TIPOrPaMMON HayYHYIO JINTEPATypy | BIAJIETh
azaMu pabOThI C HEOOXOUMBIM MPOTPAMMHBIM 00€CTICUCHUEM;
- YMETh PelIaTh 3HAYUTEIbHYIO YacTh 3a71a4.

OHGHKa «HEYAOBJETBOPUTEJIbHO>» CTABUTCA B ClIy4dac:

- HE3HAHUS 3HAYUTEIBHOM YaCTH IPOrPAMMHOI0 MaTepHala;

- HEYMEHUS I10J1b30BaThC TEOPETUUYECKMMU OCHOBAMM MPOMAEHHOTO MaTepraa
IIPYU pELICHUH 33/1a4;

- HETIOHUMaHU MPOUCXOAAIIMX B 3a/1a4aX MPOLECCOB;

- He3HaHUA TpeOyeMol HayYHOU JUTEepaTyphl U HEYMeHuUs: paboTaTh ¢
HEO0OXOIMMBIM ITPOTPaMMHBIM 00ECIIEYEHUEM;

- HEYMEHUS peliaTh 3HAYUTENIbHYIO YaCTh OCTABICHHBIX 3a/1a4.

7.5 ®OHA OLEHOYHBIX CPEACTB:

CDOH,E[ OIE€HO4YHBIX CPpeCTB l'IpOME)KYTO‘IHOﬁ )41 TEKYH_Ieﬁ aTTeCTaoluHu COCTOHUT
N3 TUINIOBbIX KOHTPOJIbHBIX BHAaHI/II‘/JI K 3K3aM€Hy U JOMAIIHUM 3aJldHUAM.

HpI/IMepbl 3aaa1—m171, KOTOpPbI€ MOI'YT BCTPETUTDHLCA HA IK3AMEHE UJIN B
AOMalllHEM 3aJJdaHUH

B panHoM 3azaye BaM  IpejJiaraeTcsd  pacCMOTpPETb U
BU3yaJIM3UPOBATh [laHHble 3anvuced QyTOOJNbHBIX MaTyed C
yeMmnuoHaTta EBponbl 2020 roga, koTopsii npoBoguicsa B 2021 rony
(u3-3a mangemuun COVID-19) B HeckosbKHUX CcTpaHax EBpomnbl.
JaHHble pacnoJsiaratorcd B apxuBe UEFAEuro2020.zip Ha my.NES.

IJTO CYIeCTBEHHO COKpallleHHbId HAb0p JaHHbIX, B34TbIM Ha
https://github.com/statsbomb/ open-data. B opurruHaibHbIX JaHHBIX
coJiep>KaTcs 3allMCU O BCEBO3MOXKHBIX COOBITUAX, IPOUC- XOAALIUX BO
BpeMs MaTyed. Mbl paccMaTpuBaeM TOJIbKO COCTaBbl UIPAIOLIUX
KOMaH/] ¥ TAKME BECbMa BaXKHble COObITHSA KaK Mepeaaydu U yJaphl 1o

BOpOTaM.
B npeIJ0)KeHHOM apxXuBe COJZIEPXKUTCS yeThipe daitia
(UEFAEuro2020Matches.csv, UEFAEuro2020Lineups.csv,

UEFAEuro2020Passes.csv u UEFAEuro2020Shots.csv), B KaxkioM CBOM Habop
JlAaHHDbIX.

1. [IlpouyuTaiiTe AaHHble U3 YeTbipex (GalJIOB B MpeAJO)KEHHOM
apxuBe (UEFAEuro2020Matches.csv, UEFAEuro2020Lineups.csv,
UEFAEuro2020Passes.csv u UEFAEuro2020Shots.csv, kogupoBKa B
kakoM u3 HUxX UTF-8) B pasHbie HabophI JaHHBIX pandas.

2. U306pa3uTe rucTorpaMMy nokasaTteJsisl, COCdUTaHHOIO B TNpeAbIAyLIeM
nyHkTe (mpumep cM. Ha puc. 1). [lig rucrorpaMMbl AUMCKPETHOM
BeJIMUMHbl MOXHO MCIOJb30BaTh QYHKLIHUIO seaborn.countplot(), eé
pe3yJbTaT BBIMJAAUT Jydlle, 4yeM pe3yabTaT seaborn.distplot(). He



3a0bIBaiTe MPO MOAIKUCH
Ha ocsiX. [[pokoMMeHTUpYUTE OJIy4YeHHbIN pPe3yJIbTar.
3. Paccmorpute Tenepp Tabsuny lineups. B Hel mepeywncieHbl
WUTPOKH, IPUHUMABIIKE yYacTUe B KaxkJ oM MaTye. U3BeCTHO, 4TO B
OLHOM MaTye JONyCKaeTCsd He 0OoJiee TPEX 3aMeH B KaX/JoHu
KOMaHJZe (M oJHa JONOJIHUTeJbHAsA 3aMeHa B JOINOJHUTEJbHOE
BpeMsi). COOTBETCTBEHHO, B OJJHOW Hrpe MOXeT NPUHUMATh
y4acTue He 6oJiee 14-15 UTPOKOB C KaXK/J10M CTOPOHBI, U OOBIYHO
BCeé 3aMeHbl OCYUIeCTBJSAITCA. BbIBegUTe CIHUCOK MaTyed U
KOMaH/I, KOTOPbIE JleJIa/Id MeHbllle TPEX 3aMeH.

[IpuMmep BhiBOAA (KOJ HE TOKAa3aH):

In [1]: --..
Out[1]:

match team subs
6 Wales - Switzerland (1 - 1, Group A, Baki Olim... Switzerland 2
7 Wales - Switzerland (1 - 1, Group A, Baki Olim... Wales 2
11 Netherlands - Ukraine (3 - 2, Group C, Johan C... Ukraine 2
20 France - Germany (1 - 0, Group F, Allianz Aren... France 2
36 England - Scotland (0 - 0, Group D, Wembley St... England 2
37 England - Scotland (0 - 0, Group D, Wembley St... Scotland 2
78 England - Germany (2 - 0, Round of 16, Wembley. .. England 2
95 Ukraine - England (0 - 4, Quarter-finals, Esta... Ukraine 2

8. yqGGHO-MeTOAI/I‘{eCKOE U peCcypCHoOe€e o6ecrneyeHue AUCIHUII/IMHBI

Jluteparypa:

1. CeBepenc Y., BBesenue B nporpaMmMmupoBaHue Ha Python, M.:
Hannonanbpnbiii OTKpbIThIN YHUBepcuTeT « UIHTYUT», 2016.
[3nexkTponHbIN pecypc]. URL:
http://biblioclub.ru/index.php?page=book&id=429184

2. Stanislav Khrapov (2016) Data analysis in Python: lecture notes, URL:

https://dataanalysispython.readthedocs.io/en/latest/

Scipy Lecture Notes, URL: http://www.scipy-lectures.org/

Mark Pilgrim (2011) Dive into Python 3, Apress, URL:

http://www.diveintopython3.net/

w

-

Matplotlib (plotting library), URL: http://matplotlib.org/
Bokeh (interactive plotting), URL: http://bokeh.pydata.org/
Plotly (interactive plotting), URL: https://plot.ly/

PN W,

Pandas (Python data analysis library), URL: http://pandas.pydata.org/
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9. PecypcHoe oGecnedyeHue (B T.4. IJIEKTPOHHbIe OOpa3oBaTeJ/ibHbIE
pecypcsi)

1. OpuumanbHbIN camT [leHTpasbHOTO BaHka PO. URL:
http: //www.cbr.ru/

2. OdunuanbHbii calT Poconsneckoncaatunra. URL: http: //www.rbc.ru/

3. CnpaBO4YHO-06pa30BaTENbHbIN CaUT "Economicus". URL:
http: //www.economicus.ru/

4. Thomson Reuters Eikon. ®vHaHcoBas nuHpopmanus: UHGOPMaAILMOHHO-

aHAJIMTUYECKMA  TepMUMHan  (HOBOCTH, pPbIHOYHbIE  [AHHBIE,
aHaJIUTUYECKUE UCCAeN0BaHUsl, UHPOpPMALUs O CTpaHax, OTPaCIsIx U
KOMITaHHSIX). URL:

http://www.tadviser.ru/index.php/%D0%9F%D1%80%D0%BE%D0%
B4%D1%83%D0%BA%D1%82:Thomson Reuters Eikon

5. RUSLANA. basza sjaHHbIx 0 koMnaHusax Poccuy, Ykpaunsbl, KazaxcraHa, ¢
JleTaJIM3UPOBAaHHOM oOT4YeTHOCThbIO 3a 10 mnociaeguux Jet. URL:
https://ruslana.bvdep.com/version-
20181030/home.serv?product=ruslana

10. MaTepua/IbHO — TeEXHUYECKOe U UHPOPMALLMOHHOE O6ecrneyeHue
00pa3oBaTeJIbLHOrO NMpouecca o JUCHUININHE

Y4yeGHbIE ayAUTOPHUH AJIS1 NPOBEAEHMA 3aHATHI JIEKIZMOHHOT0 TUIA -
YKOMILJIEKTOBAHBI CIIEUAJTM3UPOBAHHOU (yuebHOM) Mebesiblo, 060pyA0BaHbI
KOMIIbIOTEPOM, HMEWIIMM BBIXOJ, B MWHTEPHET, BUJEONPOEKLHUOHHBIM
060pyZioBaHWEM /[Jil TNpe3eHTalMid W y4eOHbIX (PUIbMOB, CpeACTBAMHU
3BYKOBOCIIPOU3BEJIEHUS], IKPAHOM, MapKepHOW [JIOCKOW C MapKepaMmy,
TEMAaTUYECKUM HabOpOM CJaii[j0B, COOTBETCTBYIOLUM paboyell mporpamme
JUCHUILIAHBI.

Y4yeGHbIE AayAUTOPHUH AJIS NPOBEAEHUS 3aHATHI CEMUHAPCKOT0 THUIIA,
a Takxe JAJis TPYNNOBBIX U HWHAUBHUAYAJIbHBIX KOHCYJIbTAaUUM, JJIs
IPOBeleHUs TEeKyLlero KOHTPOJII U NPOMEXyTOYHOM aTTecTaluu -
YKOMIIJIEKTOBaHbI crieliMaJu3upoOBaHHOMN (yue6HOM) Meb6eJiblo,
MyJIbTUMEJUHUHBIM O00OPYAOBAaHHMEM, a TAKXKE TEXHUYECKHUMU CpeCTBaMHU
00ydeHHUs, CAYKAUIMMU [Jd 1pejcTaBJeHUusd y4eOHOW UHPOpMaLUH,
MapKepHOM JJOCKOU C MapKepaMH.

[lomelneHue aJs1 CaMOCTOATE/JbHOM Pa6GOTbl - YKOMILJIEKTOBAHO
crelMaJu3upoBaHHON (y4eOHOH) MebeJsiblo, OCHAIleHO KOMIbIOTEPHOU
TEXHUKOU C BO3MOXKHOCTbIO MOAKJIIOYEHHUS K ceTU « UHTepHET» U 06ecriedeHo
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JOCTYIIOM B 3JIEKTPOHHYI HHPOPMAIMOHHO-06pa30BaTENbHYI0 Cpeay
OpraHHu3aIUH.

[loMeleHre aJi1 XpaHeHUs] M NPOPUIAKTHYECKOr0 0O6C/IAyKUBAHUSA
y4eOHOr0 O0OOpYyAOBAaHUS - YKOMIJIEKTOBAHO ClelMaJu3nupPOBaHHOMN
MebeJiblo /1 XpaHeHUsI 000PYA0BaHUS U TEXHUYECKUMU CPeJICTBAMHU [IJISl €T0
006Cy>KMBaHMUS.

Heo6xoaumMoe nporpaMMHoe o6ecneyeHHe:

OnepanuonHas cucteMa: Windows 7, Windows 10

O¢ucHrblie nporpamMmmbl: Microsoft Office, Libre Office, Google Docs

Ytenue PDF: Adobe Acrobat

HUuTepHeT-0pay3epnl: Mozilla Firefox, Google Chrome, Internet Explorer,
Opera

AuTuBupycHble nporpamMmMmbl: Kaspersky Endpoint Security

[Iporpammbl nepeBoaYuKU: Google translate, Yandex translate

ApxuBaTtopsl: 7-Zip

11. MeToagnYeCcKHue peKOMEHAAL MU 10 00y4YEHMIO JIUL, C OrPaHUYEHHBbIMH
BO3MO>XXHOCTSMH 310POBbA

B cooTBeTcTBUHU ¢ MeToAUUYECKUMU peKOMeHJauusasMu MruHo6pHayku PO
(ytB. 8 ampens 2014 r. Ne AK-44/05BH) mnpeanoJsiaraeTcsi HUCIOJb30BaTh
COIMa/JIbHO-aKTUBHbIe M pedJieKCHMBHblE MeTO/bl 00yYeHHS, TEXHOJIOTHUU
COLMOKYJIbTYPHOW peabuJMTaAllMU C 1eJbl0 OKa3aHWs [OMOINYM B
YCTAaHOBJIEHUHA TOJIHOLEHHBIX MEXJUYHOCTHBIX OTHOLUEHHWH C JAPYTrUMU
CTYAEeHTaMHM, CO3JJaHUHM KOMOOPTHOTO IICUXOJIOTUYECKOro KJuMMaTa B
cTyaeHyeckon rpynmne. I[logbop W pa3paboTka y4yebHbIX MaTepUhasioB
NPOU3BOJSTCS C YYETOM NPeAOCTaBJIeHUs MaTepuasa B pa3jiMiuHbIX popMax:
ayaydaJbHOW, BU3YyaJIbHOM, C MCIOJIb30BAHUEM CIELMAJIbHBIX TEXHUYECKUX
CpeACTB ¥ MHGOPMALIMOHHBIX CUCTEM.

OcBoeHne  JUCUUIIMHBI JunamMu ¢ OB3  ocywecrtBasgerca C
HCII0JIb30BAHUEM CpeJICTB 00y4YeHHs 00Ilero U cCrneluaibHOr0 Ha3HA4YeHUs
(mepcoHaZIbHOTO M  KOJJIEKTUBHOTO HCIOJIb30BaHMs). MaTepuaabHO-
TeXHUYEeCKoe obecrneyeHue npelyCMaTpUBa€eT MPUCIOCOOJIeHUE ayIUTOPUH K
HyxKaaM Jjiul ¢ OB3.

®opma NpOBeJleHHUS aTTecTaluu IS CTYZ€HTOB-WUHBAJIN/ 0B
yCTaHABJMBAETCA C y4eTOM  MUHAWBUJAYAJIbHbIX  NCUXOPU3UUYECKUX
ocobeHHocTel. s ctyaeHToB ¢ OB3 npegycMmaTpuBaeTcs AOCTyNHasA ¢popMa

npeagocTaBJEeHUA 3a,qa1—11/1171 OIEHOYHBIX CPeACTB, d UMEHHO!
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e B IE€YATHOM WJIU 3JIEKTPOHHOU dopMe (A5 JIUL, C HAPYILIEHUSIMU OMOPHO-
JIBUTAaTeJIbHOTO anmnapara);

e B IlEYAaTHOU pOpMe UJIU 3JIeKTPOHHOU popMe C yBeJIMUeHHBIM IPUPTOM U
KOHTPACTHOCTBIO (/11 JIUL, C HAPYIIEHUSIMU CJ1yXa, pe4H, 3peHus);

e METOJOM YTEHHUS aCCUCTEHTOM 3aJjlaHUs BCAyX (JJ1s JIML C HAPYIIEHUSIMU
3peHus).

CTyAeHTaM C WMHBAJMAHOCTbIO YBEJWYUBAETCS BpeMsl Ha MOATOTOBKY
OTBETOB HA  KOHTpOJIbHble  BOMpocChl. /i1  TaKUX  CTY/JEHTOB
npejycMaTpuBaeTcs JOCTynHass ¢opMa TmpeJoCcTaBJeHUs1 OTBETOB Ha
3a/laHHs, A UMEHHO:

e IMUCbMEHHO Ha OyMare WJd HAOOPOM OTBETOB Ha KOMIbIOTepe (5 JIUL, C
HapylLIEeHUSIMU CJIyXa, pedu);

° BbI60pOM OTB€Td M3 BO3MOKHBIX BAPHUAHTOB C HMCIIOJBb30BaHUEM YyCJIYyT
dCCHUCTEHTa (,Z[J'IH JIML C HApYHIEHUAMHA OIIOPHO-ABUT'ATEJIBHOTI'O annapaTa);

e YCTHO (AJi1 JIMI, C HapyUleHUsSIMU 3PEHUs, OIMNOPHO-JBUrATEJbHOTO
amnmnapara).
[Ipy Heob6xoAUMOCTU AJiIs1 00y4YaKILUXCSA C UMHBAJUJHOCTHIO MpoLeaypa

O€EHHWBAHHUA PE3yJIbTATOB o6yqe1-mﬂ MOXKET NPOBOAUTBCA B HECKOJILKO
JTallOB.
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