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1. llesi1 ¥ 3aAa4YM AU CIUIIIMHBI

llenp Kypca - pAaTh CTyAeHTaM HWHCTPYMEHTbl AJs 3pQPeKTUBHOU
06paboTKMU 60JbIINX 06EMOB MHPOPMALMH, €€ BU3yaJU3alUNA U IPUHATHUSA
pellleHUM, OCHOBAaHHBbIX Ha aHa/iM3e JaHHbIX. 3aZadya Kypca — Hay4UTb
CTYJIEHTOB OYMUIIATh JlaHHble, COOMPATh HMX U NPEJOCTABJATH Pe3yJibTaThbl
i1 3pGEKTUBHOW KOMMYHMKAIUH, UCIO0JIb3ysl COBpPEMEHHbIE rpadruyuecKre
Bo3MOXHOCTHU Python. B pamkax sToro npejgmera OyAyT H3y4deHbl TaKue
TeMbl, KaK OCHOBbI CUHTaKcUca si3blka Python, cranaapTHas 6ubJsuoTreka, a
TaKXXe IIMPOKO pacnpoCTpaHEHHbIe CPEJCTBA yNpaBJeHUs U BU3yalU3alldU
JaHHbIX. JlaHHbIe CpeJicTBA MCHOJIb3YIOTCA B MpUMepax C peajibHbIMU
JIAHHBIMH.

2. [InaHupyemblie pe3ybTaTbl 00y4EeHUS

Pe3ysibTaTOM 0CBOEHUS1 OCHOBHOM NpodeccuoHaIbHON 06pa3oBaTe/IbHOU
NporpaMMbl sIBJISIETCS OBJIaIeHUE CTy/leHTaMK Hay4YHO-UCCAel0BaTEeNbCKUM,
IIPOEKTHO-3KOHOMHUYECKHUM, aHAJIUTUYECKUM, OpraHU3aIMoHHO-
ynpaBJeHUYeCKUM BUJAMH NMPoPecCUOHATbHON JesiTeJIbHOCTH, B TOM 4YMCJIe
YHUBEPCAJIbHbIMH, 001lenpopecCUOHAIbHBIMK U NpodecCUoOHATbHbIMHU
KOMIIETEHIUSIMHU.

B pe3ysibTaTe 0CBOEHUS JUCHUIJIUHBI BBITYCKHUK J0JDKEH:

3HATh OCHOBBI fA3bIKa Python, ero craHAapTHY0 6MOJIUOTEKY U OMOJHOTEKH,
NpUMeHSIoIIMecs AJs paboThl C JAHHBIMHU (numpy, pandas) ¥ BU3yaJju3aluu
(matplotlib, seaborn).
yMeTb IPUMEHSTb U aJJallTUPOBATh OUOJMOTEYHbIE pellleHUs /s pellleHus
NpPaKTHUYECKHUX PO6JIeM; UCII0Jb30BaTh CTPYKTYPbI IaHHbIX; aHAJIU3UPOBATh
U MHTEPIPETUPOBATDH JlaHHbIE OTEYECTBEHHOU U 3apyOeKHOU CTaTUCTUKHU O
pPa3JIUYHbIX npoiieccax U SIBJIEHUSX; OCYILECTBJSATD BbIOOP
MHCTPYMEHTA/bHbIX CPEJCTB MJis 00pabOTKHM 3KOHOMHYECKHUX JaHHBbIX B
COOTBETCTBUM C TMOCTABJEHHOW 3a/layel, aHaJIHW3UpPOBaThb pPe3yJbTaThbl
pacyeToB U 060CHOBBIBATH MOJYYEHHbIE BbIBO/IbI.
BJajeTb HaBblKaMM paboOTbl C MOJeJiIMH, 00pabOTKOW BbIOPOCOB H
aHOMa/JIMMd B [JIaHHbIX; COBPEMEHHbBIMM METOJaMH cbO6O0pa, 0O6pPabOTKU U
aHa/IM3a JJaHHbIX; COBPpEMEHHOW MeTOJUKOW MOCTPOEHHUS CTATUCTHUYECKHX
Mo/Jiesiel; aHaJIM30M CJI0KHOCTH aJIFTOPUTMa; COBPEMEHHBbIMU METOAHWKAMU
pacuyeTa ¥ aHa/IM3a UHPOpPMaLUHU.



3. KomneTreHuu, popMupyembie AU CHUNTMHON

JlucuMIiMHa HampaBjeHa Ha d)ODMI/IDOBaHI/IC YHUBEPCAIBHBIX KOMICTCHIINM

VK-1.
KPUTHYECKUH aHAJIN3 NPOOJIEMHBIX CUTYyalUi

Crocoben OCYIIIECTBIISTh

Ha OCHOBC CHUCTCMHOI'O nmoaxozaa,

BbIpa0aThIBaTh CTPATErHIO 1EHCTBUIN

3HaeT - MEeTOAbl CHCTEMHOI'0 U KPUTHUUECKOTO
aHaJM3a; METOAUKH Pa3paObOTKHU CTpAaTEeTUH
JICUCTBUU JIJIS1 BBISIBJIEHUS U PELICHUS
pOoOJIEMHOM CUTYyalluH

YMeeT npuMeHsITh METO/Ibl CHCTEMHOTO
MOJX0/1a U KPUTUUYECKOTO aHAJIN3a
poOJIEMHBIX CUTYaIUi; pa3pabaTriBaTh
CTPATETHUIO IEUCTBUH, IPUHUMATh
KOHKPETHBIC PELICHHUS JJISl €€ peaIn3aliu

Bnageer wMerononoruen
KPUTHUYECKOTO

CHCTEMHOTO |
aHaim3a POOJIEMHBIX
CUTYyalluid; METOJIUKaMHU TIOCTAHOBKH IICJIH,
OTIpENIeJICHUsI CIIOCOOOB €€  JTOCTH)KCHHS,

pa3pabOTKU CTpaTeruii IeHCTBUMA

Jlncuuuinea HaIpaBJIEHA Ha (bopmuposanue npodeCCUOHATBHBIX
KOMITETEHIIU .
[TK-2. Crnocoben UCIIOJIb30BaTh | 3HAET COBPEMEHHBIE METOIbI Pa3padOTKH U
COBpeMeHHHe METOAbI p33pa60TKI/I n peaJ'II/I3aI_II/II/I aJ'II‘OpI/ITMOB MATCMATHUYCCKUX
peaJ'II/I3aI_II/II/I KOHKpCTHBIX aJ'IFOpI/ITMOB MO,Z[CJIeﬁ Ha 6836 SA3BIKOB n IIaKECTOB

MAaTEMAaTHYICCKUX MOI[CJ'ICfI Ha 0a3e S3BIKOB
mporpaMMHpOBaHHAg U ITAKCTOB IIPUKIIAJAHBIX
nporpamm MOACIINPOBAHUA B

MpoeCCHOHAIBHON e TEHHOCTH

IIPUKJIAJIHBIX TPOTPaMM MOJIEINPOBAHUS

VYMeer pazpabarbiBaTh U peaTn30BHIBATH

AITOPUTMBI MATEMATHUYCCKUX MO}ICHGﬁ Ha

0a3e S3BIKOB M  IIAKETOB MMPUKJIAAHBIX

nporpamm MOACJINPOBAHUA.

Vmeer mnpakTUUeCKUM OMNBIT pa3pabOTKU U
peanu3aly aJropuTMOB Ha 0ase A3BIKOB U
MIaKETOB

MIPUKJIIATHBIX porpamm

MOACIINPOBAHUA

4. MecTO AMCHUIIMHBI B CTPYKTYpe 06pa30BaTe/IbHOM NPOrpamMMbl

JlucuvninHa

«KoJinyecTBeHHEIE

MeToabl B Python»

JUCUUIIMHOW MO BbIOOPY BapHaTHMBHOM 4yacTu bisioka 1 y4yebHOro msaHa

NpOrpaMMBbl.

O6uas TpyZl0éMKocTh 3 3.e., 108 yacos.

5. Coaep:xaHue U CTPYKTypa Y4eOHOU AUCLUTIIMHbI

ABJIA€eTCA



Tpy TpynoeMkocTb @op

Jloe (akazeM. yachl) Can | MUPY

MKO KoHTakTHas paboTta ocr | EMPIE

CThb npenojasarensac | o | KOMI
HasBaHue paszesa AU CUUNIMHEI (Ba| 0 OOyyAKOUUMHCS enp | Coon

€TH 6 Jlek | Ce | Jla6. has | WM

ble ol | OUu | MA | Ppao. 6

eiu | ag Ha | U/Uau ba

HuLL D1 . oTa

bl) BU/IbI

1 Pa6oTa c JaHHBIMM U HaNlMCaHUE 13 4 2 7 | v,

" | Koaa. 3HaKOMCTBO C CUCTeMaMH MK-2
KOHTPOJIsl Bepcui. XpaHeHHe U
opraHusanus KoJia v JJaHHbIX.

3 OcHoBbl Python. Tunb! JaHHBIX: 19 6 3 10 | vt
CIIMCKH, KOPTEXH, CJIOBAPU, CTPOKH, IK-2
4YHCIIa, JIOTUYECKHE TEpeMEeHHbIE.
®dynkuuy, kaaccel. [IoBToOpHOE
MCII0JIb30BaHHUE KOJIa.

3 0O6pa6oTKa JaHHBIX. 3arpy3Ka 19 6 3 10 | vt

" | maHHbBIX U3 UHTepHeTa, CSV, Excel. TK-2
CTpyKTypbl JaHHBIX: OUOJIUOTEKHU
Series, DataFrame, Panel. Ciusguue
HECKOJIbKMX Ha60pOB JJaHHbIX.
4 06pa6oTKa JaHHBIX. 24 6 3 15 | veu
" | UHaeKcupoBaHue U 0T6OP JaHHbIX. TK-2
BbluncuTE/IbHBIE CPEJICTBA AJIs
MoavdUKaMU JaHHbIX. [pynnyupoBKa
W arperupoBaHue JaHHbIX. U3MeHeHUne
dopMbI MaccUBOB JlaHHbIX. PaboTa ¢
BpeM€eHEM U JJaHHBIMH.

5 Busyaimsanua gaHHbIX. Co3aHue 24 6 3 15 | v
npocTbix rpadpukoB: GyHKIUH line, IIK-2
scatter, bar. Co3janue rpapukoB npu
HaJIMYUU HECKOJIbKHUX UCTOUHUKOB
JlaHHbIX. /loNOJTHUTE/IbHbIE
OHUOJMOTEKH.
dopMa MpOMEKYTOYHOH aTTeCTal[|H - 9 31;‘;(12
3K3aMeH

HTOTO 3 |108| 28 |14 57

6. Y4eOHO-MeTOAUYECKOE OOecriedyeHrue CaMOCTOSTE/IbHOU pPadoThI

Ha nepBoii JieKIiMK 06y4arolMMCs 00 bSBJASIOTCS YCJA0BUSA U TPpeOOBaAHUS
K OCBOEHHI JUCHUIJIMHbBI B COOTBETCTBUU C M3J0KeHHbIMU B PIIJ.
Oby4yarouuMcsi peKOMEHAYETCS B paMKax KaXKJ0M TeMbl 03HAKOMHUTbCS C
npeasa0KeEHHOW OCHOBHOM JINTEPATYyPOH, BbINOJHUTL MUCbMEHHO JOMallHHUE
3a/laHus AJ1s1 IPOBEPKH YCBOEHUSI MaTepHUaJa.




CyuieCTBEHHYK0 4acTb CaMOCTOSITEJIbHOM  pPabOThbl  0Oy4YaKUUXCA
COCTaBJISIET CaMOCTOSTeJbHOE H3y4YeHHe Y4eOHbIX M Hay4YHbIX U3JIaHUH,
JIEKIITUOHHBIX KOHCIIEKTOB, PEKOMEHJOBAHHOW OCHOBHOH U JIOTIOJIHUTEJbHOHU
JINTepPaTypbl, UHTEPHET-PECYPCOB U TIP.

s obecneyeHust CaMOCTOSITEeJIbHOM paboThI 00y4aroIUXCs
pa3paboTaHbl «MeToanyeckue peKoMeHalu 1o OpraHu3alyu
CaMOCTOSITeJIbHOM PabOThl OOYYAKIMXCSA», B KOTOPBIX ONHMCAH MOPSI0K
paboThl C HAy4YHOH JIMTEepaTypou, AaHbl PEKOMEeHJAalUHh 10 HaNHWCAHUIO
pedepaToB, 3cce, KOHCIIEKTOB, pelleH3Uul, aHHOTallMi, pellleHUuI0 KeWCcoB U
T.IL.

7. ®opMbl KOHTPOJISI U POH/ OLLEHOYHBIX CPEJCTB AJIA IPOBeJeHUs
TeKyllero KOHTPOJIs yCIeBaeMOCTH U MPOMEKYTOYHON aTTeCTALMH 110
JAUCIMILIMHE

7.1 [IpoMmerxyTOYHas aTTEeCTaLUA

[IpoMexxyToyHas aTTecTalys N0 AUCLUIJIMHE NMPeAyCMOTpeHa B gopMe
9K3aMeHa. JK3aMeHallMOHHbIe 33/jJaHrisl POPMUPYIOTCS Ha OCHOBE JOMAalllHUX
3aJlaHU# U MaTeprUaa0B JUCLUIIJINHBIL.

7.2 Tekymun KOHTPOJIb
yCcrneBaeMOCTH 00y4YaroLuxcs
Tekyuiuii KOHTPOJIb YCIEBAEMOCTH oOOy4yawmuxcsd ¢dopMUupyeTcs Ha
OCHOBE BbINIOJIHEHHUS MMCbMEHHbIX JJOMALIHUX 3a/IaHUM.

7.3 Ilponeaypa oueHMBAaHUA 3HAHUM, YMEHUU, HABbIKOB U (MJI4) ONbITA
AeATe/IbHOCTH, XapaKTepUu3yiux ¢opMyupoBaHue KOMIIETEHIIU .
dopmMypoBaHUe OLleHKY IPOMEXYTOYHON aTTecTaluu

KoauuecmeenHble memodul 8 Python
JlomalHuMe 3a/jlaHus duHa/NbHBIN 5K3aMeH
0
Bec (%) 50 50
KosinyectBo 5 1
®opmupyembie YK-1, lIK-2 YK-1, TIK-2
KOMIIETEHLIMU

JlomamiHve 3ajaHus: 5 JdOMallHUX 3aJlaHU#, MNpejoJaramliux
HallMCaHWe KoJla Ha s3blKe mporpamMmupoBaHusa Python. Cnaya momaiinHero
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3a/laHus T03JHEe YCTAaHOBJIEHHOTO CpOKa MPUBOJUT K CylleCTBEHHOMY
CHIDKEHMI0 olleHKM. O6ljasi olleHKa 3a JOMalllHhe 33JlaHUsl eCTb CyMMa
OLIEHOK 3a KaXK/Ji0€e 3a/jJaHue, JileJiIeHHas Ha KOJIM4eCTBO JJOMallHUX 3a/laHUH.

®uHaNbHBIN 3K3aMeH NPOXOJAUT B MMCbMeHHOU popMe B popmarTe closed-
book B KOMIbIOTEPHOM KJjacce 6e3 JOCTyna B UHTEPHET WU NpeAloJaraeT
HanhcaHWe KoJa OJHOW WM HECKOJIbKMX TMporpaMM Ha f3bIKe
nporpaMmMmupoBaHus Python.

Kpamkue memoduueckue pekomeHdayuu no n0020moeKe K 3K3aMeHY:

[logroToBKa K 3K3aMeHy U €ro pe3yJbTaTUBHOCTb TpebyeT yMeHHUs
ONTUMaJIbHO OPraHU30BbIBaTb CBOe BpeMA. HjeanbHO, ecau CTyAeHT
MO3HAaKOMUJICS C OCHOBHBIMM NpEeJACTaBJE€HUSAMHU M MOHATHUAMMU Kypca B
ayJMTOPHOM Ipoliecce U3ydeHus AUCLUIINHBL. Torja noAroToBKa K 3a4yeTy
N0 KOHTPOJIbHBIM BOIPOCaM MO3BOJIUT CUCTEMATU3UPOBAThb MaTephaa U
rJ1y6:Ke ero yCBOUTb.

Paboty siydmie HayMHaTh C  pacnpejie/leHUs  NPeAJ0KEHHbIX
KOHTPOJIbHBIX BOIIPOCOB MO pa3jesiaM U TeMaM Kypca.

3aTeM He00X0JUMO H3yYUTb pPEKOMEeH/JOBaHHble TeOpeTUYeCcKue
UCTOYHUKU (KOHCHEKT JIEKUUH, Yy4YeOHUKH, MOHorpaduu, cjaaujbl K
JIEKLIMSIM).

[Ilpy u3ydyeHUM MaTepuasja caefyeT BbleJsTb OCHOBHble MOHATUSA U
onpefiesieHUs, MOXXHO MX 3aKOHCIEKTUpPOBATb. BbljesieHHe OMOPHBIX
MNOHATUM [JaeT BO3MOXXHOCTb CHUCTEMAaTU3UPOBAaTb NpeJCTaBJEeHUS 10
JUCLUIJINHE U, COOTBETCTBEHHO, pe3yJbTaTUBHeEE MOJrOTOBUTbCA K
9K3aMeHy.

JK3aMeH MpPOBOAUTCA B NHUCbMEHHOU ¢$opMe, B pe3yJsbTaTe KOTOPOTO
CTYZleHT J[OJ/DKEH peUdTb NOCTaBJEHHYK 33aJlauyy W apryMeHTUpPOBaTh
NpPaBUJbHOCTb pelleHUs. YCHellHbId OTBET Ha 3K3aMeHAalMOHHBIKM BOMPOC
npeJnoJiaraeT NPoLEecc NPoyMbIBaHHUS JIOTUKU U3JI0KEHUSI MaTepHUaa.

7.4. MeToagnyeckue MaTepuaJbl 10 nNpoueaype Ol eHuBaHUSA

OueHka paboThbl 00YYaAIOIMXCS MPOU3BOAUTCS, UCXOAs1 W3 OOLIEW CyMMbI
0aJ1y10B, HaOpaHHBIX B TedyeHHe Kypca. /il olleHHWBaHHUsSI YPOBHS OCBOEHUS
MaTepHasa Mo JUCIUIJIMHE UCII0Jb3YEeTCs CAeAYI0IIast IIIKala OI[eHOK:

1) lomamHue 3aganus (5 3aganuii) — 50%
2) ®uHasnbHbIN 5k3aMeH - 50%.

Ope3 = 0.5 *003 + 0.5 * 03k3



IIpu oueHke 3HAHUM HA IK3AMEHE YYUTHIBACTCH:

1. YpoBeHb c(hopMUPOBAaHHOCTH YHUBEPCAIBHBIX, OOMIENPOPECCUOHATHHBIX U
poecCHOHATEHBIX KOMITCTCHITHH.

2. YpoBeHb BIAJE€HHUS TEOPETHUECKOW 0a30i MHUCHMIUIMHBI, TMPABUIBHOCTh
(GOpMYIMPOBKM OCHOBHBIX TOHSTHM M TOHUMAaHUS 3aKOHOMEPHOCTEH TMpH
pelIeHuu 3a1a4.

3. VYMmeHue pemuTh IMOCTaBJICHHBIE 3aJayd 3a OTPAHUYCHHBIA MPOMEKYTOK
BPEMEHHU.

4. Jloruka, CTpyKTypa U TpPaMOTHOCTh TUCbMEHHOTO U3JIOKEHHUSI PEIICHUS 3a/1auu.
5. Ymenue 000OCHOBaTh MNPAKTUYECKUE PE3YIbTaThl C MOMOIIBIO TEOPUU H
MOATBEPIUTh TEOPUIO C TOMOIIBIO TPOBEACHUS MPAKTHUYECKUX HCCIEIOBAHUN U
HEOOXOIMMBIX BBIUHCIICHUH.

6. YMeHue penatb OOOOIIEHHS U BBIBOJAbI OTHOCUTEIBHO MPAKTHUYECKUX
PE3yNbTaTOB M HAYYHOU JTUTEPATYPHI, TPEITOKCHHON K MPOYTCHHUIO.

I[JBI IMOJIYUYCHH OUCHKHU «OTJUIHO» CTYJACHT JOJIXKCH:

- MPOJIEMOHCTPUPOBATH CBOOOHOE BJIaJCHUE MTPOTPAMMHBIM MaTEpPHAJIOM;

- YMETh TPAMOTHO IMOJb30BATHCA TEOPETUUECKMM MATEPUATIOM IPU PEHICHUU
3a1ay;

- MPaBUJIBLHO (POPMYJUPOBATH OMpPEACICHUS MPU UCIOJIH30BAHUU UX B PEIICHUU
3a71a4 ¥ OTBETE HA TEOPETUUECKUE BOMTPOCHI;

- TMPOJEMOHCTPUPOBATH yMEHUS CaMOCTOATENbHON paboThl C HAyYHOU
JUTEPATYPON U HEOOXOAUMBIM MTPOTPAMMHBIM 00ECTICYCHUEM;

- YMETh PEIINTh MOCTABJIEHHBIE 33]]a4M U CJIeJaTh 00OCHOBaHHBIC U YOEIUTEIbHBIC
BBIBOJIbI HA OCHOBE IOJIYYEHHBIX PE3YyJIbTATOB.

I[J'ISI IMOJIYUCHH OICHKHU «X0pPOoII0» CTYACHT JOJIKCH:

- TIPOAEMOHCTPUPOBATH JIOCTATOYHO CBOOOJHOE BJAJEHUE MPOrPaMMHBIM
MaTepUuaioM;

- YMETh JOCTATOYHO I'PaMOTHO MOJIb30BATHCS TEOPETUUECKUM MaTEpUaIoM IpHU
pelIeHny 3aay;

- NPOAEMOHCTPUPOBATH 3HAHWE OCHOBHBIX TEOPETUYECKUX TOHATHU H
ONpeIeSICHUI TUCIUIUIMHBI IPU PEIICHUH 33]1a4;

- TPOJEMOHCTPUPOBATH YMEHHME OpPUEHTHUPOBATHCS B HAY4YHOW JHUTEpaType H
HE0OXOAMMOM MPOTPAMMHOM 00€CTICUEHUH;

- YMEThb pEUIUTh 3HAYUTEIBHYIO YacTb 3aJad M CHENAThb JOCTATOYHO
000CHOBaHHbBIE U YOEIUTENbHBIE BBIBOJIbI HA OCHOBE MOJIYYEHHBIX PE3YyJIbTaTOB.

I[J'If{ INOJIY4YCHH OLICHKHU «YAOBJECTBOPUTECIBHO» CTYACHT JOJDKCH!

- IPOIEMOHCTPUPOBATH 00I1Iee 3HAHUE MTPOrPAMMHOT0 MaTepuana;
- YMETb BOCIOJIb30BaThCSl TEOPETHUECKMMHU OCHOBaMH IMPOWJIEHHOTO Marepuaia
[P pEeUICHUU 3a]1a4;



- TIPOJIEMOHCTPHUPOBATH 00Ilee BJIAJCHUE MOHITHIHBIM arapaToM IUCIUTUTHHEI
JUTSI TOHUMAHWSI TIPOIIECCOB, MPOUCXOIAIINX B 3a/1a9aX;

- 3HaTh OCHOBHYIO PEKOMEHAYEMYIO MPOrpaMMON HAYYHYIO JINTEPATypy U BIAJACTh
azaM# pabOTHI C HEOOXOIUMBIM MIPOTPAMMHBIM 00€CTICUCHUEM;

- YMETh PeIIaTh 3HAYUTEIBbHYIO YacTh 3a/1a4.

OHCHKa «HEYAOBJECTBOPUTEJIBbHO>» CTAaBHUTC: B ClIydac:

- HE3HAHUS 3HAYNUTEIBbHOM YacT MPOrpaMMHOr0 MaTeprara;

- HEYMEHHUS I0Jb30BaThCS TEOPETUUYECKUMHU OCHOBAMH MPONAEHHOTO MaTepuaina
IIPU pELIEHUU 3a]1a4;

- HEMIOHUMAHHUSI POUCXOJAIINX B 337a4ax IPOLECCOB;

- He3HaHWs TpeOyeMOH Hay4dHOW JHMTEepaTypbl M HEYMEHHUs padoTarh C
HEO0OXOIMMBIM MTPOTrPAaMMHBIM 00ECIIEYEHUEM;

- HEYMEHUs penlaTh 3HAYUTEIBHYIO YaCTh ITOCTaBICHHBIX 3aa4.

7.5 ®oHA O1LIEHOYHBIX CPE/CTB:

(DOH,Z[ OI€HOYHBIX CpEACTB l'IpOME)KYTO‘-IHOI\/’I )51 TeKymeI\/’I dTTeCTaluu COCTOUT
N3 THUIIOBbIX KOHTPOJIbHBIX 3a,an1/1171 K 3K3aMe€HY U JOMAIllIHUM 3aZIdHHUAM.

le/lMepr BaAaHl/lﬁ, KOTOpbI€ MOIyT BCTPETUTHCA HA 3K3dME€HE€ WJ/IN B
AOMallTHEM 3aJJadHHUHA

B paHHOM 3azade BaM IpejJsiaraeTcs pacCMOTPETb W BU3YyaJIM3MPOBATh
JlaHHble 3anuced QyTOOJIbHBIX MaT4yel ¢ yemnuoHaTa EBponbl 2020 roja,
KOTOpbld mnpoBoauacad B 2021 roay (u3-3a mangemuu COVID-19) B
HEeCKOJIbKMX cTpaHax EBponbl. /laHHble pacnoJsiaraloTcd B apXuBe
UEFAEuro2020.zip Ha my.NES.

JTO  CylUl|eCTBEHHO COKpallleHHbl  HAabop  JAaHHbIX, B3A9Tbl  Ha
https://github.com/statsbomb/ open-data. B opuruHajJbHbBIX [JaHHbIX
coZiepKaTcs 3alMCA O BCEBO3MOXHBIX COOBITHSAX, IPOUC- XOASAIIMX BO BpeMs
MaT4deld. Mbl paccMaTpyBaeM TOJIBKO COCTaBbl UTPAIOIIMX KOMaHJ U TaKUe
BeCbMa Ba)KHble COOBITUS KaK Nlepelayl U yiapbl 10 BOPOTAM.

B npejJo)KEHHOM apxvBe COZEPKUTCSA yeTbIpe daina
(UEFAEuro2020Matches.csv, UEFAEuro2020Lineups.csv,
UEFAEuro2020Passes.csv u UEFAEuro2020Shots.csv), B kaxk/1o0M CBOi Habop
JTAHHBIX.

1. [IlpouuTaiiTe JaHHble W3 YeTbipex (alJOB B IpeAJ0KEHHOM apXUBe
(UEFAEuro2020Matches.csv, UEFAEuro2020Lineups.csv,
UEFAEuro2020Passes.csv 1 UEFAEuro2020Shots.csv, KogupoBKa B KaK/l0M
u3 Hux UTF-8) B pa3Hbie HabophI AaHHBbIX pandas.

2. N306pa3uTe rucrorpaMmy nokasaTeJsis, COCdUTAaHHOTO B MpPeAbIAyLIeEM
NyHKTe (npumep CM. Ha puc. 1). Jlusg rucrorpaMMbl JUCKPETHOU
BeJIMYMHbI MOXXHO MCIIOJIb30BaTh QYHKIMIO seaborn.countplot(), eé


https://my.nes.ru/
https://github.com/statsbomb/open-data
https://github.com/statsbomb/open-data

pe3yJbTaT BBIMJASAUT Jydlle, 4yeM pe3yabTaT seaborn.distplot(). He
3abblBaliTe MpPO MOAINWCU Ha OCAIX. [IpOKOMMeHTHpyHTe MOJy4YeHHbIN
pe3yJbTar.

3. PaccMmoTpuTe Tenepb Tabuauny lineups. B Hell mepeuduc/ieHbl WTPOKH,
NpUHMMAaBILIUE y4acTHEe B KakJoM MaT4de. 3BeCTHO, 4YTO B OJHOM MaTye
JIONyCKaeTcsd He 0Oojiee TpEx 3aMeH B KaxJAoW KoMaHJe (M oJHa
JIONOJIHATe/IbHAsA 3aMeHa B JONOJIHUTeJbHOe BpeMsi). COOTBETCTBEHHO, B
OJJHOW UTpPe MOXXET NPUHHUMATh y4acTue He 6oJsiee 14-15 UrpokoB C Kaxka0u
CTOPOHBI, U OOBIYHO BCE 3aMeHbl OCYLeCTBJSATCA. BriBeauTe CHUCOK
MaT4yel U KOMaH/l, KOTOpbIe JieJlaJld MeHbIIEe TPEX 3aMeH.

[IpuMep BbIBOJA (KOJ HE TOKAa3aH):

In
Oout[l]:

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. quﬁﬂo-MeTo,quqecxoe U peCcypCHOe€e o6ecrneyeHue AUCIHUIT/IMHBI

JluTeparypa:

1. CeBepeHc Y., BBesienue B nporpaMmMmupoBaHue Ha Python, M.:
HanuoHnasnbHbid OTKpbITEIN YHUBepcUTeT «MHTYUT», 2016.
[3nexkTpoHHBIN 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/

Pandas (Python data analysis library), URL: http://pandas.pydata.org/

Matplotlib (plotting library), URL: http: //matplotlib.org/

Bokeh (interactive plotting), URL: http://bokeh.pydata.org/

Plotly (interactive plotting), URL: https://plot.ly/
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9. PecypcHoe oGecnedyeHue (B T.4. 3JIEKTPOHHbIe OOpa3oBaTesibHbIE
pecypchi)

1. O¢punuanbHbIN camT LleHTpasbHOTO baHka PO. URL:
http://www.cbr.ru/

2. OdpunumanbHblM callT Pocousneckoncaatunra. URL: http: //www.rbc.ru/

3. CnpaBO4YHO-06pa3oBaTebHbIN CauT "Economicus”. URL:
http://www.economicus.ru/

4. Thomson Reuters Eikon. ®ruHaHcoBasgs nHPopManus: UHPOPMaAIMOHHO-

aHAJIUTUYECKUW  TepMHUHaJ  (HOBOCTH, pbIHOYHbIe  JlaHHBIE,
aHaJIMTUYeCKUe HUCcaeZjoBaHUsA, WHPOpManus O CTpaHaX, OTpacadax U
KOMITaHUSX). 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. ba3za nanHbix 0 koMmnaHusax Poccuu, Ykpaunbl, KazaxcTtaHa, ¢
JleTaJIM3UPOBAaHHONM oT4YeTHOCTbIO 3a 10 mnocaegHux Jet. URL:
https://ruslana.bvdep.com/version-
20181030/home.serv?product=ruslana

10. MaTepua/IbHO - TEXHUYECKO€e U UHPOPMALIMOHHOE OGecrneyeHue
06pa30BaTeJIbLHOTO NPoLecca No AUCHUIIUHE

YuyeGHbIe ayJUTOPHH JJis1 NPOBeJeHMs 3aHATUM JIeKIMOHHOT0 TUNA —
YKOMILJIEKTOBAHbI CllelMAJIM3UPOBAaHHOU (yuebHOM) Mebesiblo, 060py0BaHbI
KOMIIbIOTEPOM, HMEWIIMM BbIXOJ, B MWHTEPHET, BUJEONPOEKIMOHHBIM
000pyZloBaHWEM [IJIl Tpe3eHTallui M Yy4eOHbIX (QUJIbMOB, CpeACcTBaMU
3BYKOBOCIIPOU3BEJIEHUs], JKPaHOM, MapKepHOH [JIOCKOM C MapKepaMmy,
TEMAaTUYEeCKUM HabOpOM CJIaii/|0B, COOTBETCTBYIOIUM paboyell mporpamme
JVCLUIIJINHBI.

YuyeGHbIe ayAUTOPUH AJI POBeJeHUs 3aHATUI CEeMUHAPCKOro THUIA,
a TakKXke JJs TPyNmoBbIX M HMHAUBUAYAJIbHbIX KOHCYJbTAaLUH, A
NpoBeJeHUs] TEKYylero KOHTPOJIA U MNPOMEXYTOYHOM aTTecTauvM -
YKOMILJIEKTOBAHbI crenMaJu3upoBaHHOMN (yuebHOI) Mebesblo,
MyJbTUMEJUNHBIM 000pPYJIOBAaHUEM, a TaKKe TEeXHHYECKHMMH CpeACTBaMU
00y4YeHUs], CAYXKALIMMU [Jis [OpejcTaBJeHUs y4eOHOW UMHQOpMaIUH,
MapKepHOU JOCKOU C MapKepaMH.

IlomewmieHre AJI CaMOCTOATE/bHOM PpPaGOTbl - YKOMIJIEKTOBAHO
crelnyaju3upoBaHHON (y4ueOHOM) Mebesiblo, OCHALlEHO KOMIbIOTEPHOU
TEXHUKOU C BO3MO>KHOCTBIO MOAKJIIYEeHHUS K ceTU «UHTepHEeT» U 0becredeHo
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JIOCTYIIOM B 3JIEKTPOHHYI0 HWHPOPMALMOHHO-00pa30BaTe/NbHYI0 Cpeay
OpraHu3alUH.

[lomewmieHue AJ11 XpaHeHUs U NPOPUIAKTUYECKOTO 0GC/YKUBAHMS
y4eO0HOro OOOpPYAOBAaHUS - YKOMILJIEKTOBAHO CHelHaJU3UPOBAHHOU
Mebesibl0 /Il XpaHeHHUs] 060pyZ0BaHUS U TEXHUYECKHMH CPeJCTBAMH JJIs
ero 006Cy>KUBAHUS.

Heo6xoauMoe nporpaMMHoe oGecredyeHue:

OnepanoHHas cucteMa: Windows 10

Oducnbie nporpammbl: Microsoft Office, Libre Office, Google Docs

Yrenue PDF: Adobe Acrobat

WuTepHeT-Opay3epnl: Mozilla Firefox, Google Chrome, Internet Explorer,
Opera

AnTuBupycHble nporpamMmmbl: Kaspersky Endpoint Security

[IporpamMmel nepeBoguuku: Google translate, Yandex translate

ApxuBartopbl: 7-zip

11. MeToagn4yecKkre peKOMeHJal MM N0 00y4YeHMIO JIUL, C OrpaHUYEHHbIMM
BO3MOXKHOCTSAMH 340POBbSI

B cooTtBeTcTBUM ¢ MeToAuyeCcKMMU peKOMeHAaUUAMU MuHoG6pHayku PO
(ytB. 8 ampesns 2014 r. No AK-44/05BH) mnpeprosiaraeTcsi UCIOJAb30BaThb
COIlMaJIbHO-aKTUBHble U pedJeKCUMBHbIE METOJbl O0Y4YeHHs, TEXHOJIOTUHU
COLIMOKYJIbTYPHOM peabW/IMTallMM C LeJbl0 OKa3aHUs MOMOLIU B
YCTAHOBJIEHUW TMOJIHOLLEHHbIX MEXJUYHOCTHBIX OTHOILIEHWH C JPYTUMH
CTyZleHTaMM, CO3JJaHUM KOMQPOPTHOrO MCHUXOJIOTUYECKOTO KJIMMaTa B
cTygeH4yeckod rpynne. [logbop u paspaboTka y4yeOHBIX MaTepHasiOB
NPOU3BOJATCS C y4eTOM MpPeIOCTaBJAeHHUSA MaTepUasa B pa3iMiHbIX popMax:
ay/IMaJIbHOM, BHU3yaJIbHOM, C HCMOJIb30BAHUEM CHelMa/IbHbIX TEeXHHUYECKHUX
CpPeACTB U UHPOPMaLMOHHBIX CUCTEM.

OcBoeHMe JAUMCUMILIMHBI JiMnaMu ¢ OB3  ocywmectBasercs ¢
MCII0JIb30BaHUEM CPEJCTB 00y4YeHHs OOIEero M CrelnyaibHOr0 Ha3HaveHUs
(mepcoHa/JLHOTO W  KOJUIEKTUBHOTO MCIOJIb30BaHUs). MaTepuaibHO-
TEXHUYEeCKoe obecrneyeHue NpeycMaTpUBaeT NPUCIOCOOJIEHUE ayIUTOPUH K
Hy>aam auL ¢ OB3.

dopma  npoBefeHUsA ~ aTTeCTalldu  JJisl  CTYJEeHTOB-UHBAJIU/0B
yCTaHABJMBAETCA C  Y4eTOM  WHJWBUAYAJbHBIX  NCUXOPU3UYECKUX
ocobeHHocTeHl. [lig ctyaeHToB ¢ OB3 npeaycMmaTtpuBaeTtca goctynHas ¢popma

npeJiocTaBJ/IeHUs 3a/laHUI OLlEHOYHBIX CPECTB, @ UMEHHO:
12



e B IIEYAaTHOM WJIM 3JIEKTPOHHOHU popMe (AJ1s JIUIL C HAPYLIEeHUSIMH OMTOPHO-
JIBUTATEJIbHOTO anmapara);

e B Ile4aTHOU pOpMe UJIU 3JIeKTPOHHOU PpopMe C YBeJIMUEHHBIM IPUPTOM U
KOHTPACTHOCTBIO (/I JIUL, C HAPYLIEeHUSAMU CJIyXa, pe4y, 3peHUs);

e METO/IOM YTEHHUSI aCCUCTEHTOM 3aJlaHUs BCAyX ([Jis1 JIUL, C HAPYIIEHUSIMHU
3peHusd).

CTy#aeHTaM C WHBAJMAHOCTbIO YBEJUYHUBAETCS BpeMs Ha MOATOTOBKY
OTBETOB HAa  KOHTpOJIbHble  BONpOChl. /[l  TakKux  CTYZEHTOB
npeaycMaTpyUBaeTcsl [JOCTynHasgs ¢opMma MpeJocTaBJeHUs] OTBETOB Ha
3a/laHusl, a UMEHHO:

e IHMCbMEHHO Ha OyMmare Wy HabOpOM OTBETOB Ha KOMIIbIOTepe (AJid JIUL C
HapyLIEeHUSIMU CJIyXa, pedu);

) BbI60pOM O0TB€Ta M3 BO3MOXHbBIX BAPHUAHTOB C HCIOJb30BaAHHUEM YCIYyT
dCCHUCTEHTAa (,Z[J'IH JINIL, C HApYWIEHNUAMMA OIIOPHO-ABUTATEJIBHOI'O armapaTa);

e YCTHO ([ JIMI, C HapyUIeHUSIMU 3PEHUs], OIMNOPHO-JBUrATEJbHOTO
amnmnapara).
[Ipyn Heo6x0AUMOCTH [Jis1 00y4YaKIIUXCA C MHBAJUJHOCTBIO Npoleaypa

OII€HHMBAHUA pPe3yJIbTATOB o6yqe1-mﬂ MOXKET MNPOBOAHUTBLCA B HECKOJIbLKO
JTaIlOB.
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