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1. HaumeHoBaHMe AN CUUILTHHBI
Huctumnaa b.1.1.2.10 «Texnonorun o0paboTKH OONBIINX AAHHBIX ).

2. IlepeyeHb mIaHMpyeMbIX Pe3yJibTATOB OCBOEHHsI 00pa30BaTeIbLHOM
nporpamMmsl (nmepevyeHb KOMIETEHIUI) ¢ YKa3aHHeM HWHAUKATOPOB MX J0CTHU-
JKEHUS U IUIAHUPYEeMbIX Pe3yJIbTATOB 00yUeHUs MO TUCIHUIJINHE.

HNuctumnuaa «TexHomoruu oOpaOOTKH OOJBIIMX JTaHHBIX» O00ECTeUUBACT
dbopmMupoBaHue CICAYIONIUX KOMIICTCHIIUH.

Tabmuma 1 — CTpykTypa IJIaHUPYEMBIX PE3yIbTATOB OOY4YEHHUS MO JUCIIU-

IIJTMHC
Kox kom- | HammenoBanue WNunukatopel noctu- | Pesynbrarel 0OyueHus (yMeHHS U
METEHIUN | KOMIIETEHIUN YKEHUS! KOMIIETEHLIUN | 3HAHMSI), COOTHECEHHbIE C MHUKATO-
paMu JOCTH)KEHHSI KOMITETEHIINH
YK-4 CrniocoOHoctb uc- | 1. Hcnonwszyer oc- | 1.3HaTh: OCHOBHBIE METO/IBI U CpPE-

MOJIL30BATh MPH-
KJIaJHOE TIPO-
rpaMMHOE oOec-
IIEYEeHUE NpH pe-
IeHUH npodec-
CHOHAJIBHBIX 3a-
naq

HOBHBIE METOJIBI M
CpelIcTBa  TOJTyde-
HUS, IPEJICTABIICHUS,
XpaHeHuss u oOpa-
OOTKH JAaHHBIX.

2. JlemoHCTpUpYET
BJIa/ieHue mpoeccu-
OHAJIbHBIMHU T1aKe-
TaMU MPUKIIATHBIX
POrPaMM.

3. BeiObupaet Heo0-
XOJIUMOE MPUKJIAJI-
HOE MPOTrPaMMHOE
o0OecrieueHne B 3aBU-
CUMOCTH OT peliae-
MOH 3aJa4u.

4. Ucnonb3yet npu-
KJIaJJHOE MPOTPaMM-
HOe o0ecrieueHne

CTBa TIOJNy4YEHHs, TpeACTaBIEHUS,
XpaHeHUsT U OOpaOOTKM JaHHBIX,
BKJItoyasi ¢opmatel (aiiiioB u 6ub-
mnoteku Python st paGoTsl ¢ nas-
HBIMU.

Ymersn: [IpumensaTs OubauoTexu as
paboThI C MacCUBaMU JIaHHBIX, 3arpy-
’KaTh, COXpaHATh M 00pabdaThIBAThH
JTaHHbIE U3 Pa3JIMYHBIX HCTOYHUKOB,
NPUMEHSTh pa3InyHble METOMbI 00-
pabOTKHU JaHHBIX.

2.3uarte: Ilpodeccuonanpubie ma-
KeThl TNPUKIAJHBIX MpOrpamMM, HC-
MOJIb3yeMble B COOTBETCTBYIOIICH
00J1aCcTH, ¥ UX BO3MOXKHOCTH Ui pe-
HICHUS 3a/1a4

VYmerb: Ilpumensars mpodeccro-
HaJbHBIE TAKeThl MPUKIAJHBIX MPO-
rpaMM ISl peUIeHHs] KOHKPETHBIX
npodeccuoHalbHBIX 3a7a4

3.3natb: OCHOBHBIE XapaKTepH-
CTMKH Pa3IMYHbIX IPUKIIAJIHBIX
IporpamMM U MX 00JIacTb MPUMEHe-
HUS B KOHTEKCTE pelllaeMbIX 3a/1a4.
YMeTh: aHAIN3UPOBATh IMOCTABJIEH-
HYI0 3aJadyy W BbIOpaTh Haumboliee
HNOJXOAdlee  NPUKIATHOE  TPO-
rpaMMHOE oOecrieueHHue Il ee pe-
IHICHUSI.

4.3uaTb: Pa3znuuHble TpHUKIAJHbIE
MpOrpaMMHBIE pelieHus], UX QyHKIU-
OHAJIbHBIE BO3MOXKHOCTH M 00aCTH
MIPUMEHEHUSL.




JUISl pEILICHUs] KOH-
KPETHBIX NIPUKJIIAJ-
HBIX 3a/1a4.

Ymerb: IIpuMeHATH KOHKPETHOE
NpPUKIAJHOE TpOrpaMMHOE obecrie-
YeHHUE IS PelICHUs Crien(pUIecKux
3aja4, YYuThIBas TpeOOBaHUS U OCO-
OEHHOCTH 3aJa4u.

YK-10

CriocoOHOCTE
OCYLIECTBIIATh
ITIOUCK, KpI/ITI/I‘IG-
CKH  aHaJU3UPO-
BaTh, 0000IATE U

CUCTEMAaTU3UPO-
BaTb  uMH(popMa-
LUI0, HCIIOJIB30-

BaTb CHCTEMHBIHA
MOAX0a JJIA pe-
IMEeHUs  TI0CTaB-
JIEHHBIX 3a7a4

1. YUeTko onuchiBaeT
COCTaB U CTPYKTYPY
TpeOyeMBbIX TaHHBIX
U nHpopMaImH,
IPaMOTHO peaju-
3yeT MPOIIECChl UX
cbopa, 06paboTKu 1
UHTEPIIPETAINH

2. O60CHOBBIBAET
CYITHOCTb MPOUCXO0-
JISIIIETO, BBISIBISET
3aKOHOMEPHOCTH,
MOHUMAET MPUPOLY
BapuabeTbHOCTH

3. ®opmynupyer
MPU3HAK KiIaccupu-
KalllH, BBIIEIISIET
COOTBETCTBYIOIIHE
€My TPYIIBI OJHO-
POIHBIX «OOBEK-
TOB», HJICHTU(PHIHU-
pyeT o01ire cBo-
CTBAa DJIEMEHTOB
3THUX TPYIII, OIICHH-
BaeT MOJHOTY pe-
3y/lbTaTOB KIJIACCH-
dukanuu, mokasbl-
BaeT NMPUKIIATHOE
Ha3HAYCHHE KJIACCHU-
(buKaIMOHHBIX

rpyI.

4. I'pamoTHO, J10-
THYHO, apTyMEHTH-
pOBaHO pOpMUpPYET
COOCTBEHHBIE CYyX-
JICHUS M OLICHKH.

1.3naTs: CTpyKTYpY U COCTaB He-
00XOAMMBIX TaHHBIX U UHPOPMALIUU
JUISL pelIeHns KOHKPETHBIX 3a/1ad, a
TaK)Ke METOJIbI X cOopa, oOpa-
OOTKM U UHTEPIIPETALMH.

VYmerb: OnuceiBath  Tpedyemylo
CTPYKTYpPY HNaHHBIX W WHQPOpPMAINUH,
MPOBOJIUTh CHCTEMATUYECKHUI TTOMCK
HeoOxoauMol MH(poOpMaluy, aHalu-
3UpOBaTh €€ KPUTUUYECKU U CUCTEMa-
TU3UPOBATh JJISl UCIIOJIb30BAHMUS B pe-
HICHUH 3a/1a4.

2.3HaTh: OCHOBHBIE KOHIIEIINH U
TEOPHUH, CBA3AHHBIC C aHAJTU30M JIaH-
HBIX U CHUCTEMHBIM TOJXOJIOM K pe-
MISHUTO 3a7a4.

¥Ymerb: OOOCHOBBIBaTH CYIIHOCTH
MIPOUCXOMSAIIETO, BBISBIATH 3aKOHO-
MEpPHOCTH M MOHHUMATh IMPUPOAY Ba-
prabeIbHOCTH JaHHBIX MPU aHAJIU3e
nHpopManuu.

3.3HaTh: OCHOBHBIC  TMPUHIIUIIBI
KiIaccu(UKany JTaHHBIX, METObI
(GOpPMYITMPOBKHA TPHU3HAKOB KJIACCH-
bUKaMu W TPUHIMUIBI BBIJCIICHUS
TPYII OJHOPOJHBIX 0OBEKTOB.
YMmers: dopMynupoBaTh IPU3HAKU
KJaccu(uKany Ha OCHOBE aHAIHM3a
JAHHBIX, BBIIEIATH COOTBETCTBYIO-
1€ TPYNIbI OJTHOPOJHBIX 0OBEKTOB
U UWIASHTU(DUIMPOBATH HX oOOIIHe
CBOMCTBA.

4.3natb: OCHOBHBIE NPUHIIMIIBI JIO-
TUYECKOr0 apryMEHTUPOBAHHUS Ha OC-
HOBE MHTEpIpeTaluu HHPOPMaIIUH.

4




Otnuvaet Gaktel OT | YMeTh: PopMUPOBaTH COOCTBEHHBIE
MHEHHH, HHTEpIpe- | CYXKJCHUS U OLEHKH Ha OCHOBE KpH-
TaIHii, OLEHOK U TUYECKOTO aHaiu3a HH(opMaImu,
T.J. B paccyxje- IPaMOTHO W JIOTUYHO apryMEHTHUPO-
HUAX OIPYrux y4yacr- BaThb CBOU BBLIBO/JbI.

HUKOB JIESITEIHHO-

CTH.
5. AprymeHTupo- 5.3HaTh: Meroapl CUCTEMHOIO ONU-
BAHHO M JIOTHYHO caHus MHGOpMALUH. YMeTh: Ipei-

TpecTaBIseT cBofo | CTABIATH CBOKO TOYKY 3DEHHSA, HC-
M0JIb3YSl COOTBETCTBYIOIINE (DAaKTHI,
JaHHBIC U aHAJIMTUYCCKUEC BBIBOIbI.

TOYKY 3pEHHMS T10-
CPEICTBOM H Ha OC-
HOBE CUCTEMHOTO
OIIMCAHUS.

3. MecTO IMCHUIIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOM NMPOrpaMMbl

JNucnumraa «TexHomorun o6pabOTKH OONBIIMX JAHHBIX» BXOJHUT B ITUKII
MaTeMaTUKd U UHPOPMATUKH MOAYJs 001enpodecCHOHABHBIX TUCIUILUTNH 00S-
3aTeJIbHOW YacTh 00pa3oBaTeIbHOW MporpamMMel, 1o HampasieHuro 38.03.01 Dko-
HOMUKA, Tpouiib «brU3HEC-apXUTEKTYpa U aHATTUTUKA», OuHask (hopma oOyueHus.

4. O0beM JUCUMIIIMHBI (MOYJIf1) B 3aU€THBIX ¢IMHUIIAX M B aKaJeMUuYe-
CKHX 4acax ¢ BbleJIeHHEM 00beMa ayJIMTOPHON (JIeKIUHM, CEMUHAPBI) U CAMO-
CTOATEJILHOM PaboThI 00yyaromuxcs (B ceMecTpe, B CECCHIO)

Tab6auma 2 — O0beM AUCHUILUIMHEI B 3aYETHBIX €AMHUAIIAX U aKaJEMUYECKUX
yacax

Bun yueOHo# padoThl M0 AUCIHH- Bcero Cemectp 7
IJIMHe (B 3/e 1 yacax) B (4acax)

O01mas Tpy10éMKOCTh JUCHMIIIIHHBI 513.e./180 4. 5 3.e./180 u.
Konmaxmmnasa paboma — Ayoumopnuie 68 68
3anamus
Jlekyuu 24 24
Cemunapni, npakmuyeckue 3aHAmus. 44 44
Camocmoamenvhasn paboma 112 112
Bun Texyiero KoHTpost KonTp.pad. KonTtp.pad.
Bun npomexxyTouHO# aTTecTanuu DK3aMeH DK3aMeH

5. Coaep:xxanue TUCHMILUIMHBI, CTPYKTYPUPOBAHHOE MO TeMaMm (pa3je-
JIaM) TMCHUILUIMHBI ¢ YKA3aHHEM MX 00beMOB (B aKaJleMHYECKHUX 4acax) U BU-
J0B Y4e€OHBIX 3aHATHH

5.1. Conepxanue TUCIHMUILIMHBI



Tema 1. bubauoreka NumPy u Pandas.

B pamkax Tembl paccMaTtpuBaeTcs TexHosorndeckuii crek Python st oOpa-
00TKM M aHanu3a JaHHBIX, Bo3MoxkHOCTU Python kak glue language, cnernuduxa
oubauorexku NumPy u ee ponb B skocucteMe Python. Opranuszanus MaccuBOB B
NumPy: XxpaneHue 1aHHbBIX, CO31aHUE MACCUBOB, IPUHIIUIIBI PEATU3ALMHI ONIEpalui
C €IMHBIMU MCXOJHBIMU JAHHBIMU. YHHUBEpCajbHble (DYHKIUM U NPUMEHEHHE
¢ynkuuit o ocsim B NumPy. [IpuHImn pacrnpoctpaHeHus: 3Ha4€HUN TP BBITIOIHE-
Huu onepauuii B NumPy: o6mumii anroput™ u npuMepsl MackupoBaHue U IPUXOT-
JMBOE UHAEKcUpoBaHue B NumPy.

B pamkax TeMbl paccMaTpuBaroTCa BO3MOXHOCTH 6ubinorexku Pandas. Opra-
Huzarusi Pandas DataFrame u opranuzamnus ungekcaruu ais DataFrame u Series;
NpUMEHEHHE YHUBEpCAIbHBIX (DYHKIMM 1 paboTa c mycThIMU 3HaUeHUsIMU B Pandas.
OO0bennHeHne NaHHbIX U3 Heckonbkux Pandas DataFrame: oOmias noruka u npu-
Mmepsnl. PaccmatpuBaercs onepanus GroupBy B Pandas DataFrame u peanuzanus B
Hel moJixoa «pa3OueHue, npuMeHeHne U 00beTUHEHUEY.

Tema 2. Ucnosib30BaHue pa3jandHbIX GopmaToB (aiijioB B 3agauax odpa-
0OTKH JAHHBIX.

B paMkax TeMbl pacCMaTpHUBAIOTCS MPUHIIMIIBI paOOTHI ¢ haiaamu, Haisl 1
ornepannoHHbie cucteMbl. Criennduka TEKCTOBBIX U OMHAPHBIX (pailyioB.

B pamkax Tembl paccMaTpuBaeTcs 3ajiaya cepralin3alii U Jecepruann3ainuu
JAHHBIX M UCTOJIb30BaHKUE Pa3IMYHBIX (hopmaToB (aitnos s ee pemieHusi. Onuca-
Hue gopmara daitna JSON u npumep onucanusi JaHHBIX B 3TOM (popmaTe U B3au-
MozeicTBus ¢ HUM B Python.

B pamkax tembl paccmatpuBatotcsa popmatr XML u monens DOM: o6mias xa-
pakTepucTHKa, mpuMmep omnucanus nanHbpix B XML u DOM, paGoTa ¢ HUMU C TOMO-
mpto 6ubnuorexu BeautifulSoup.

B pamkax Tembl paccMmaTtpuBaercs mpoOiieMarnka ¢dopmaToB (aitioB s
XpaHeHus u 00paboTKu OonbIux gaHHBIX. Dopmatsl daitioB NPY u HDF: o6mas
XapaKTepUCTUKa, MPUMEP B3aUMOJICHCTBUS C TaHHBIMU 3THX (hopmaToB B Python.

Tema 3. BzaumoaeiicTBue ¢ TAOJUYHBIMHU JAHHBIMHU B PWI0KEHHUSIX 00-
padoTKM JaHHBIX.

B pamkax Tembl paccmarpuBaercs ¢dopmart daitnoB CSV, mpencraBieHue
JAHHBIX B 3TOM (popmaTe U B3auMoieicTBre ¢ HUM B Python.

B pamkax Templ paccMaTpuBalOTCS BO3MOKHOCTH HCTIONb30Banus Excel mis
BHEITHUX MPUIIOKEeHH 00paboTku manHbIX. B3anmonerictBue ¢ Excel usz Python ¢
nomolibio oubanorexkn XLWings: npuHIMIBI pabOThl U MPUMEPHI UCIIOIb30BAHMUS.

Tema 4. Busyanu3zauusi 1aHHBIX.
B pamkax Tembl paccMaTpuUBalOTCS OCHOBBI pabOThl C OMOIMOTEKOM
matplotlib: opranuzanus cucrembl KOOpaAUHAT, 0HOPMIICHUE OCEH, 1IBETA U I[BETO-



Bble KapThl B matplotlib, ctunu nunuii u mapkepsl. Pyplot u 00beKTHO-OpHUEHTHPO-
BaHHbII uHTEepdeiic matplotlib. Ynpasnenue gurypamu u co3mgaHue MHOKECTBA
rpaduKoB Ha OJJHOM pUCYyHKe. Pa3nuuHble TUMBI IpadUKOB.

B pamkax Tembl paccMaTpuBaeTCs BU3yalu3alisl JaHHBIX C TOMOUIbIO OHO-
nnoreku Pandas: HaGop MeTONOB A1 MOCTpOEHUs! TpadUKOB, peanru30BaHHBIN B
cTpykrypax Series u DataFrame.

B pamkax TemMbl IPOBOAUTCS BBEICHHUE B Pa3BEAOYHBIN aHAIN3 JAHHBIX: TUIIbI
IIPU3HAKOB, AHAJIU3 PACIIPEAECICHUH, aHaJIU3 Mep LEHTPAIILHON TEHAEHIIUYU U ITIOMCK
BbIOPOCOB, aHAIN3 B3aUMHOI'0 paclpeeieHHs] U MapHbIX Koppensuui. [Iposeaenue
pa3BeJOYHOr0 aHAIM3a JIaHHBIX C MOMOIIBI0 OMbIMoTeku Seaborn.

Tema 5. Pabdora co cTpokaMu B NPWIOKEHUSX 00Pa0OTKH JTaHHBIX.

B pamkax Tembl paccMaTpuBarOTCs BO3MOXHOCTH python mo ¢popmaTupona-
HUIO CTPOK: %o-(hopMmatupoBanue, meto 1 format, f-ctpoku.

B pamkax TeMbl pacCMaTPUBAIOTCSI OCHOBBI Pa0OTHI C PETYJIIPHBIMH BhIpake-
HUSAMHU: 0a30BBIH CHHTaKCHC, MpuMepbl. Moayns re B Python. ITpumeps! ncmoib3o-
BaHUS PETYISIPHBIX BBIPAKECHUH.

B pamkax TeMbl paccMaTpUBAETCs UCIIOJIB30BAHMS XAIIUPOBAHUS IpH paboTe
co ctpokamu. CTpoku B OMOJIMOTEKE numpy.

Tema 6. BzaumopeiictBue ¢ 0a30il JAHHBIX B MPUJIOKEHUSIX 00padOTKHN
HAHHBIX.

B pamkax TeMbl paccmaTpuBaeTcs B3auMoieiicTBue u3 Python ¢ 6a3oit naH-
Hbix Ha ipuMmepe API SQLite. bazoBbie BO3MOKHOCTH pabOThI ¢ TPAH3AKIUSIMHU.

Tema 7. [IpopuanpoBanne npoueccoB 00padoOTKN JAHHBIX, ONOJIHOTEKA
Numba u Bexkropusauust B Numpy u Numba.

B pamkax Tembl paccMarpuBaeTcs MpoQUINPOBaHKE pealn3allui aJIropUT-
MoB Ha Python, mpuHIMITBEI pemieHus 3aa49y ONTUMHU3AINHA TPOU3BOIUTEIBHOCTH
anroputma. bubnuorexka Numba: npuHIuIbel paboThl, 0a30BbIE TPUMEPHI UCTIOIb-
30BaHMs. BekTopuzamus B numpy: KitoueBbie TapamMeTphbl PYHKITNH, TPUMEPHI MPHU-
MEHCHHS, UCITOJIb30BaHUE 0000ICHHON CUTHATYPHI () YHKITHH.

Tema 8. IlapannenbHas 00padoTka 1aHHBIX, BBeeHUue B Dask

B pamkax tembl paccmaTpuBaeTcs crienupuKa COBPEMEHHOTO ammapaTHOTO
obecrieueHus st 00pabOTKK OOJBITUX JAHHBIX U MPOOJeMa MacTaOuPyeMOCTH
napajielIbHbIX BBIUUCICHHI. paMKax TeMbl paccMaTpuBaeTcsi OudInuoTeKa /sl aHa-
nu3a Oonbmux 00beMoB naHHbIX Python Dask, pasznuanbie npennaraemble e moa-
XOJIbI K 00pabO0TKe MaHHBIX. B 4acTHOCTH, TpH KITIOYEBBIX CTPYKTYPHI TaHHbIX Dask:
Dask.Array, Dask.DataFrame u Dask.Bag ux cnemuduka v npuHuun BbeiOOpa
CTPYKTYp JAaHHBIX NIPHU pelieHuu 3aaad. PaccmaTtpuBaetcs rpad 3aBUCHUMOCTEH 3a-
Jla4, KaK KJI0YeBasi CTPYKTypa JiJisi OpraHu3aluy napajiieabHONn 00paboTKU TaHHBIX
B Python Dask. PaccmarpuBaeTcst npuHLIMN U PUMEPHI UCIIOIL30BaHUs pacmapar-
JenuBaHue anropuTMoB ¢ nomoinbio dask.delayed .
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MHoronpoueccopHble apXUTEKTypbl ¢ O0IIEH M pa3fenseMoill MmamsThio —
cnenu(urKa 1 CpaBHEHHUE.

IToaxoapl K AEKOMIO3UIUNA KPYITHBIX BBIYMCIUTEIBHBIX 3324 Ha NTOA3a1a41
JUISL TIapaJuIeNIbHOTO0 UCHONHEHUA. MoJenu napajuieIbHOro NpOorpaMMUPOBAaHUS U
UX COYETAEMOCTD C APXUTEKTYpPaMU NapaJUIeIbHbIX BBIYUCIUTENBHBIX cucTeM. Cre-
u(urKa pa3inyus MeXAy MOTOKaMU U IMPOLECCAMHU.

[TIpob6nema Global Interpreter Lock B Python u cnocoGb1 06xon1a ee orpaHu-
yeHuit. Moayns Python multiprocessing — Ha3HaUeHUE U OCHOBHBIE BO3MOXKHOCTH,
API multiprocessing.Pool.

PaccmarpuBaercsa ctpykrypa gaHHbeix Dask.Array, cnenuduka ee peanuza-
LIUU ¥ IPUMEHEHUs, Mpolielypa co3aaHus, noaaepxuBaemoie Dask. Array onepamuu
u ee orauuuss oTr NumPy ndarray. PaccmaTtpuBaeTcsi cTpykTypa HaHHBIX
Dask.DataFrame, cneruduka ee peanuzainuy 1 IpUMEHEHHUs], IPOLIeypa CO3qaHusl,
orpanuueHus ucnosb3zoBanus Dask.DataFrame. PaccmarpuBatorcs onepanuu Ma1-
nunra B Dask.DataFrame u onepannu Dask.DataFrame paGoTtaromiue co CKoIb3si-
muM oKHOM. PaccmartpuBaercst cTpykrypa nannbix Dask.Bag, cnenuduka ee pea-
JAU3alKy U TPUMEHEHUs, TIpolie/lypa co3aanus, noaaepxuBaemoie Dask.Bag onepa-
uu. Opranuzaius BeraucieHuit ¢ nomoibio Map / Filter / Reduce : 06mumii npun-

1 u cneumbMKa MApALIETBHON peau3aluu O6pa60TKI/I JTAHHBIX C ITOMOIIBIO
Dask.Bag.

5.2. Y4eOHO-TEMATHYECKHUHA IJIAH

Ta6muma 3 — Coneprxanue ya4eOHO-TeMaTHYECKOTO IIaHa N3YYCHUS TUCIUIUINHBI

No | HaumenoBanue TpynoeMKocTh B yacax DopmBbI TEKY-
n/m | TeM (pas3aeioB) Bceer KonrakTHas paborta*- CaMoCTO- | IIEro KOHTPOJIsS
JIACIIMILTUHBI o AynautopHas pabota ATeNbHAsg | YCIEBAEMOCTHU
006- Jlex- | CemuHapsi, pabora
mas, B | UM | TPAKTHYECKUE
T.4.: 3aHSATHS
1. | bubnuoreka 23 9 3 6 14
NumPy u Pandas
2. | Ucnonb3oBanue 23 9 3 6 14
pasnmuuHbIX (hop-
MaToB (ailios B VYuyacrue B perie-
3ajauax 06pa- HHM 33]1a4 Ha
0OTKU JaHHBIX. MPAaKTUYCCKUX 3a-
3. | BzaumopneiictBue | 23 9 3 6 14 HATHX. OOCyX-
¢ TaOJIMYHBIMU JICHUS TI0 Pe3yib-
JTAHHBIMU B TIPH- TaTraM CaMOCTOS-
JIOXKEHUSIX 00pa- TEeJbHOM paboThI
OOTKH TaHHBIX.
4. | Busyanuzanus 21 7 3 4 14
JTAHHBIX




Pabora co ctpo- 23 9 3 6
KaMH B TIPUIIOKE-
HUSIX 00pabOTKH
JTaHHBIX

14

B3anmopeiictBre 23 9 3 6
¢ 0a30ii TaHHBIX B
MIPUIIOKCHHSIX
00paboTKH JTaH-
HBIX.

14

[Ipodumuposa- 19 5 3 2
HUE TIPOIECCOB
00paboTKH JaH-
HBIX, OMOJIOTEKA
Numba u BekTo-
puzanus B
Numpy u Numba

14

[MapannensHas 25 11 3 8
00paboTka gaH-
HbIX, BBCJICHHC B
Dask

14

B 1iestom 1o auc- 180 68 24 44
IIUITIJINHEC

112

Htoro B % 100 65

5.3. Conepxxanue ceMMHAPOB, MPAKTUYECKUX 3aHATHH

Tabnuna 4 — Tembl AUCUMIUIUHBI, POPMBI IPOBEJCHUS U COJEP’)KaHUE CEMUHAPOB U
MIPAKTUYECKUX 3aHITUI

Opranuzanus maccuBoB B NumPy: XxpaHeHHe 1aHHBIX,
CO3J/IaHHE MAaCCHBOB

[IpuHIMIIBI peanu3anuu onepanui ¢ €IMHBIMA UCXOI-
HBIMH JJAaHHBIMU. Y HUBEpCaIbHbIE GYHKIIMH U TPUMEHE-
Hue QyHKIMi o ocsiMm B NumPy.

Opranuzanus Pandas DataFrame u opranusanus uHaek-
canuu g DataFrame u Series.

[Ipumenenne yHuBepcanbHBIX QPYHKIIUN U paboTa ¢ my-
CTBIMU 3HaueHHsAMH B Pandas.

. OObenuHeHNEe TaHHbBIX U3 HECKOALKUX Pandas
DataFrame: o0mas jJ0ruKa u mpuMepsbl.

8[1], 9[9], 9[10]

HaumenoBanue | IlepeyeHb BONpPoOCOB /151 00CYKIE€HUSI HA CeMUHAP- Dopmbl

TeM (pa3/iesioB) | CKHX, IPAKTHYECKUX 3aHATHSAX, peKOMEH/1yeMble uc- NpOBe/IeHUs 3a-

JTUCHUTIINHBI TOYHUKHM U3 pa3nenoB 8,9 (yka3biBaeTcs pa3jies u Mo- HATHH
PAIKOBbII HOMEP NCTOYHUKA)

bubnuoreka Texnonoruueckuii crex Python ans o6pabotku u ana- NutepakTuBHas

NumPy u Pandas | nu3a gaHHBIX dbopma, pabota Ha
Bosmoxnoctu Python kak glue language KOMIIBIOTEPE




Hcnons3oBanue | @opmar ¢aiinos Pickle, npencraBnenue nanusix B 3ToM | MHTEpakTHBHAA
pasnuaHbIX Gop- | hopmare u B3auMoeiicTBre ¢ HUM B Python. ¢dopma, pabora Ha
MmaroB QaitnoB B | @opmar ¢aiiioB JSON, mpezcraBlieHHe TaHHBIX B 3TOM | KOMIBIOTEPE
3amavyax obpa- ¢dopmare u B3aumo ielictere ¢ HuM B Python.
OOTKHU JaHHBIX ®opmar XML u monens DOM: o0mias xapakTepucTuka,

npumep onucanus nanueix B XML u DOM

Paborta ¢ XML c nomonisto 6ubaroreku BeautifulSoup.

8[1], 8[2], 9[3], 9[4]
Bsaumopneiicteue | B3ammoneiicteue ¢ Excel u3 Python ¢ momombsro 6ubmmo- | HTepakTuBHasA
¢ TaOJIMYHBIMHU tekn XLWings. ¢dopma, paboTta Ha
JaHHBIMU B IpU- | @opmat daitnoB CSV, mpencraBieHne JaHHBIX B 3TOM | KOMIIBIOTEpE
JOXKEHUsIX o0pa- | ¢popmare u B3aumo ieiictBue ¢ HuMm B Python 8[1], 8[2]
OOTKHM JTaHHBIX.
Buzyanmsanus [TocTpoenue Bu3yanuzanuii ¢ mnomoimibio OuOMMoTeku | MIHTEpakTHBHASA
JTAHHBIX mat- dbopma, paboTa Ha

plotlib KOMIIBIOTEpE

[TocTtpoenne Bu3yanu3anuii C TOMOIIBI0 OMOTMOTEKH

pandas

[TocTtpoenne Bu3yanu3anuii C TOMOIIBI0 OHOIMOTEKH

seaborn

8[1], 9[13], 9[15], 9[16]
Pa6ora co ctpo- | OcHOBBI pabOTHI C PEryJIIPHBIMH BBIpOKEeHUSAMU: 0a30- | HTepakTHUBHAsA
KaM¥ B TIPWJIOKE- | BbII CHHTaKCHUC, TPUMEPBHI. dbopma, paboTa Ha
HusX 00pabotku | Momyns re B Python. KOMIIBIOTEPE
JTaHHBIX 8[1], 8[2], 9[4]
B3aunmoneiicteue | [ BzammonetictBue u3 Python ¢ 6a30ii nanubix ¢ momo- | MHTepakTUBHAS
c 6azoit mannbix | mbo API SQLite. dbopma, pabota Ha
npuiaoxenusx 00- | 8[1], 8[2] KOMIIBIOTEPE
paboTKU TaHHBIX
[IpodunupoBanue | npoduaIupoBaHUe peanr3alyy aaropuTMoB Ha Python WNHTtepakTuBHas
IIPOLIECCOB 00pa- | MPUHIMUIIBI PEIICHUS 33Jaui ONTHMHU3AIUU MPOU3BOIH-| popMa, paboTa Ha
00TKH TaHHBIX, TEJIbHOCTH aJITOPUTMa KOMIIBIOTEpE

onbnuoreka
Numba.

bubnuorexa Numba: mpuHIUIBI pabOTHI, 0a30BbIC MPH-

MCPLBI UCITIOJIb30BaHMA.
8[1], 8[2], 9[1], 9[2], 9[3]
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[TapannenbHas 00- | crienuduka COBPEMEHHOro ammaparHoro obOecriedeHus | IHTepakTuBHAs
paboTka MaHHBIX, | UIg 00pabOTKM OONBLIMX NAaHHBIX U MpolieMa MaciiTta-| ¢popma, pabora Ha
BBeneHne B Dask | GupyeMocTy mapaiesibHbIX BBIYUCICHUN. KOMIIBIOTEpE
[Moxxoap! K JEKOMITO3UIIMH KPYIMHBIX BBIYHUCIUTEIBHBIX
3aJa4 Ha 1M0/13aJa4uu sl MapajuIeIbHOTO HCIIOJTHEHHUS.
[Ipo6nema Global Interpreter Lock B Python u crioco6sr
00x0/1a €e OrpaHUYECHUH.

Monayne Python multiprocessing — Ha3HadeHHnEe U OCHOB-
Hble Bo3moxxHoctd, API multiprocessing.Pool.

[Toaxox k 00pabOTKe NaHHBIX C TIOMOIIBIO OMOIMOTEKU
Dask.

Crpykrypa ganasix Dask. Array — npunnun padotsi, API,
MPUMEPHI HCTIOJIb30BAHMS.

Crpykrypa ganasix Dask.DataFrame — npuniumn paboTsl,
API, mpuMepsI HCIIOIB30BAHUS

8[1], 8[2], 9[5], 9[7], 9[8], 9[10], 9[11],9[15]

6. IlepeyeHb y4eOHO-METOAUYECKOr0 OOecmeyeHHsl AJIs1 CaMOCTOSITe b~
HOI padoThI 00YYAIOIMXCS MO JUCIUIINHE

6.1. IlepeyeHb BONMPOCOB, OTBOAMMBIX HA CAMOCTOSITEJIbHOE OCBOEHHUE
AUCHUILINHBI, GOPMBbI BHEAYAUTOPHOI CAMOCTOATEILHOH Pad0ThI

K BHeaymuTopHBIM (hOopMaM CaMOCTOSTEIBLHON pPadOTHl CTYJAEHTOB OTHO-
CATCS:

- MOJITOTOBKA K CEMUHAPCKOMY 3aHSITHIO;

- MOJITOTOBKA K PEIICHUIO U MPOBEPKE 3a]1ay;

- IOJITOTOBKA KOHTPOJILHON PabOTHI;

- MOJITOTOBKA K AK3aMEHY.

Ha cemunapckux 3aHATHUAX BCE CTYACHTHI JOJDKHBI MPUHAMATh AKTUBHOE
ydacThe B 0OCYXXJIEHUH M3y4aeMbIX BOIPOCOB U YMETh AEMOHCTPUPOBATH 3HAHUE
IpaKkTUYeCcKoro Marepuaia. [Ipu BeICTYIUICHUH, CTyICHTaM HEOOXO0IMMO apryMeH-
TUPOBAHO M3JIAraTh CBOKO IO3UIMIO, MOJKPEIUISTh €€ KOHKPETHBIMU JaHHBIMH,
yMeTh 0000I11aTh, apryMEHTUPOBATh U CHCTEMATU3HPOBATh CTATHCTHUYCCKUC IaH-
HbBIC.

Ha cemuHapckux 3aHsATHSAX MPENojaBaTellb MPOBEPSIET BBHIMOJIHEHUE CaMO-
CTOATEIbHBIX 33IaHUN U KAYE€CTBO YCBOCHUS 3HAHUM.

Tabnuna 5 — Tembl AUCIUTUTMHBI, H3yYaeMble BOMIPOCH M (DOPMBI BHEAYIUTOPHON
CaMOCTOSITEIbHON PabOThI

HaumenoBaHnue Tem ITepeyeHb BONIPOCOB, OTBOAMMBIX HA ca- |DopMbl BHEAY AU TOPHOU
(pa3neJioB) MOCTOSITEJIbHOE OCBOCHHUE CaMOCTOSITEIbHON pa-
AUCHMILINHBI 00TBI
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bu6imoreka NumPy u
Pandas

e IlpuHuun pacnpocTpaHeHus 3Haue-
HUW TpHU BBIIOJHEHUU Ollepauuid B
NumPy: o0muuii anropuT™ u MpuMephl.
*  MackupoBaHue U NPUXOTIMBOE HH-
nexcupoBanue B NumPy.

* Omnepammus  GroupBy B Pandas
DataFrame u peanu3anus B Hel moaxoa
«pa3bueHue, NpUMEHEHUE U 00beauHe-
HUE.

00630p IUTEpaTypHl U
BeO-nCTOYHNKOB. CaMo-
CTOATEIBHOE OCBOCHHE
MHCTPYMEHTOB aHAIIUTHU-
yeckoi o0paboTku. Pe-
[ICHUE 3a/1a4.

lcrionp30Banue pa3iny-
HbIX (hopMaToB (ailioB B
3ajauax 00pabOTKH aH-
HBIX

*  ®@opwmar daiinoB NPY, npexacrasie-
HHE TaHHBIX B 3TOM (hopMaTe U B3anMO-
neiicreue ¢ HUM B Python.
*  ®@opwmar ¢aitnos HDF, npencrasie-
HHE JTaHHBIX B 3TOM (hopMaTe U B3aUMO-
neiicreue ¢ HuUM B Python.

00630p aUTEpaTYpHI U
BeO-uCcTOYHNKOB. CaMo-
CTOSATEIBHOE OCBOCHHE
WHCTPYMEHTOB aHAJIUTH-
ueckor 00paboTku. Pe-
[ICHUE 3a/1a4.

B3aumoseiicTBue ¢ Tad-
TTMYHBIMHA JaHHBIMU B
[IPHIIOKEHUSIX 00pabOTKH
TTAHHBIX.

[IponBunytsie onepaiuu ¢ Excel u3
Python ¢ momorksro 61OIMOTEKH
XLWings.

00630p IUTEpaTYpPHI U
BeO-MCTOYHNKOB. CaMo-
CTOSATEIEHOE OCBOCHHE
MHCTPYMEHTOB aHAJIUTH-
ueckor 00paboTku. Pe-
[ICHUE 3a/1a4.

Busyanuzanus 1aHHBIX

[TocTpoenue TpexMepHbIX rpauKoB
[TponBunyTas paboTa ¢ IBETOBBIMU Kap-
TaMu

O0630p UTEpaTypHl U
BeO-nCTOYHNKOB. CaMo-
CTOSTEIILHOE OCBOCHHE
WHCTPYMEHTOB aHAJTUTH-
ueckor 00paboTku. Pe-
[ICHUE 3a/1a4.

PaboTa co cTpokaMu B
MPUIIOKEHUSIX 00pabOTKH
ITAHHBIX

*  Hcnosb30BaHusI XAUIMPOBAHUS TIPU
paboTe Co CTPOKAMH.
*  Crpoku B OMOIMOTEKE numMpy.

0030p IUTEpaTyphI U
BeO-ucTOYHUKOB. Camo-
CTOSATEIIBHOE OCBOCHHE
MHCTPYMEHTOB aHAJTUTH-
yeckoi 0O6paboTku. Pe-
[IICHUE 3a/1a4.

Bsaumonelicteue ¢ 6a3oi
NTAHHBIX B MPUIIOKEHUIX
00pabOTKH JaHHBIX

ba3oBbie BO3MOKHOCTH pabOTHI C TPaH-
3aknusaMu ¢ nomombio API SQLite.

00630p aHUTEpaTYpHI U
BeO-rcTOYHUKOB. Camo-
CTOSATEIIBHOE OCBOCHHE
MHCTPYMEHTOB aHAJTUTH-
yeckoi oO6paboTku. Pe-
[IICHHE 3a/1a4.

[TpodunupoBanue mpo-
1IecCOB 00pabOTKH J1aH-
HBIX, OMOIHOTEKA
Numba.

BexTopu3zanus B numpy: KJtoueBble Ha-
paMmeTpsl PYHKIIUHU, TPUMEPBI TPHMeE-
HEHUS

Hcnons3oBanue 00001IEHHON CUTHA-
Typbl GYHKIMH B numpy U numba.

O0630p nuTEeparypsl U
BeO-ucTouHNKOB. CaMo-
CTOSITETIHHOE OCBOCHUE
UHCTPYMEHTOB aHAJINTH-
yeckoii 06paboTku. Pe-
IICHHE 33/1a4.
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[Tapannenbnas oOpaboTka Mojenu napaniensHoro nporpaMmu- | O030p auTeparypsl U

MaHHBIX, BBeaeHue B Dask POBaHUS U UX COYETAEMOCTh C apXu- BeO-ucTounukoB. CaMo-
TEKTypaMU NapauIeTbHbIX BBIYUCITH- CTOSTENILHOE OCBOCHUE
TEJIbHBIX CUCTEM. WHCTPYMEHTOB aHAIUTH-
Crieninuka paznuaust MeXIy TOTO- yeckoi 00paboTku. Pe-
KaMHU U TIPOIIECCAMH. IICHHE 3a/1a4.

Opranu3anus BEIYACICHUH ¢ TIOMO-
b0 Map / Filter / Reduce: o0muii
MIPHUHIIMII U CTICIIH(HKA TTapauIieTbHON
peaym3anuu 00padOTKH JaHHBIX C T10-
motibio Dask.Bag.
MHOTOIPOTIECCOPHBIC APXUTEKTYPHI C
00111eii U pa3zensieMoil mamMsThIO — CIie-
nruduka u cpaBHEHHE.

Marmnnoe oOydeHue npu padbore ¢
Dask

6.2. Ilepeyenb BONPOCOB, 3aJaHUH, TeM ISl MOATOTOBKH K TEKYyIIEeMY

KOHTPOJTIO
IIpumepHbIe BONPOCHI K KOHTPOJIbLHOM padoTe

1. Bonbime ganHbie — onpeieNieHue U MPUYMHBI BOSHUKHOBEHUS 3324
00paboTKH OONBIINX TAHHBIX

2. Cnemnuduka COBpEMEHHOr0 ammapaTHOro obecriedeHus: s oOpa-
00TKH OOJBIINX JAHHBIX U TPOOIIEMa MAacIITAOUPYyEMOCTH MapaIeIbHbIX BHIYHC-
JICHUU

3. [Tonxonpl K NEKOMIO3UIIMKM KPYMHBIX BBIUYMCIUTENBHBIX 3a/1ad Ha
10J13a/1a4M ISl MapajuIeIbHOTO UCTIOTHEHUS

4, Mopaenu napamieabHOr0 IPOrpaMMHUPOBAHUS U UX COYETAEMOCThH C
aApPXUTEKTYpaMH MapauIeIbHBIX BBIYUCIUTEIBHBIX CUCTEM

5. Paznuuus Mexny moTokaMu U MpoIeccamu, paziudue MEXIy pas-
JUYHBIMU TUTaHUPOBITUKaMu B Dask

6. I'pad 3aBuCHMOCTE 3a1a4 — CyTh CTPYKTYPHI JAHHBIX, €€ MOCTpOe-
HHE U UCToNib3oBaHue B Dask

7. Tpu kIr0YeBBIX CTPYKTYPHI JaHHBIX Dask: ux crnienuduka u mpuHINAT
BbIOOpA CTPYKTYPHI JaHHBIX MPU PEIICHUH 33724

8. Dask.Array — ctpykTypa naHHbBIX, clieliurKa peain3aiuy U pHMe-
HEHUs, MPoLEeypa CO3AaHus

Q. Dask.Array — moanepxrBaeMble ONEpamud U OTIMYusi oT NumPy
ndarray

10. Dask.DataFrame - ctpykTypa AaHHBIX, cHelH(HKa pealnu3alud U
MpuUMeHeHus, mpoieaypa coznanusi Dask.DataFrame

11. Orpanuuenust ucnonb3oBanusi Dask.DataFrame u onepanuu moi-
nunra B Dask.DataFrame
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12. Tlognepxka Dask.DataFrame omepanuii paGoTarommux co CKOIb3S-
UM OKHOM

13. CoBMecTHOE KCIONB30BaHUE MPOMEKYTOUHBIX pe3ynbTaToB B Dask:
OPUHLMI padOThl U IPUMEPHI UCTIOJIb30BAHUS

14. Dask.Bag - ctpykTypa gaHHBIX, criel(HKa pealn3alui U IpuMeHe-
Hus, npoueaypa co3ganus DaskBag

15. Opranuzanus BeluuciaeHud ¢ nomoiubto Map / Filter / Reduce : 06-
WA OPUHIMO U cHelu@uKa napayielbHON peain3aluid 0OpaOOTKU TaHHBIX B
Dask.Bag

16. APl Dask.Bag — ¢pynkuuu manmnuara, GuibTpauu u nmpeodpa3opa-

HUS
IIpumepHbIe 321aHUA KOHTPOJIbHOM PadoThI
3amanue 1
1. B maccuBe uncen, xpansmuxcs B ¢aine finance.hdf5, naiitu crpoky

(BBIBECTH €€ MHJICKC U COJIepIKaIlMecs 3HaUCHHS ), B KOTOPO#l OoJjiee Bcero 3Have-
HUH, PEBBIMIAIONINX CPEJHEE 3HAYCHUE 0 BceMy MaccuBy. J[ns pacuéroB wmc-
noJyib30Bath dask.array.

2. B maccuBe uuncen, xpansumxcs B (aitne finance.hdf5, nmoacuurars
KOJIMYECTBO CTPOK, B KOTOPBIX Oosiee 600 3HAYCHHMIT OOJIBIIIE CPETHETO 3HAUCHUS
1o Bcemy MaccuBy. JlJis pac4€ToB HCIoNb30BaTh dask.array.

3. B maccuBe uuncen, xpansuxcs B (aitne finance.hdfS, moacuurars
KOJIMYECTBO 3HAUCHUH, HE OTKJIOHSIOIIMXCS OT CPEIHEro 3HAYCHHS 0ojIee YeM Ha
3 craHJapTHBIX OTKIOHEHMS. J[J1 pacueToB ncoyb3oBaTh dask.array

3ananue 2

1. B accounts.*.csv HaiiTu 1d, 1711 KOTOpPOro B CTOJIOIE amount BCTpe-
gaeTcsi HauboJbIIIee KOJIMYECTBO 3HAUYCHUH, KPAaTHBIX TpeM. BBITIOHUTE 3a1aHue
¢ ucnonp3oBanreM Dask, pacnapamienus mpoiecc 00pabOTKU JaHHBIX

2. B accounts.*.csv Haiitu id, 115 KOTOPOro CyMMa MOJIOKHUTEIBHBIX
3HaueHUN B cTONOIE amount HauOobIasA. BRIMOTHUTE 3ajaHUE C KUCIIOJIB30BA-
Huem Dask, pacmapamienus mpoiiecc 00pabOTKU TaHHBIX.

3. B accounts.*.csv Haiitu id, 1715 KOTOPOro B CTOJIOIE amount BCTpe-
yaeTcsi HauoOoJblee KonnuecTBo 3HaueHuil mexay 1000 u 1500. BeimonHuTs 3a-
JaHue ¢ ucnois3oBanueM Dask, pacnapannenus mporiecc o0paboTKH JaHHBIX.

3aganue 3

Haracer: all_k.zip

[ToacunTaTh, CKOIBKO pa3 B TEKCTOBBIX (aiinax, nexamwux B all k.zip,
BCTPEUAIOTCS TIPEJIOKEHHS TPEX BHJIOB: BOIPOCUTEIIbHBIE (B OKOHYAaHUU UMECIOT
BOTIPOCUTENBHBINA 3HAK), TOOYAUTEIbHBIE (B OKOHYAHUH UMEIOT BOCKIUIATEIh-
HBI 3HAK U HE UMEIOT BOMPOCHUTEIBHOTO) U TTOBECTBOBATEIbHBIC (B OKOHYAHHH
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UMEIOT TOUKY WJIM TPOCTOUYHE, MPU ITOM HYKHO HUCKITIOYUTH YUET TOUCK, BCTpeUa-
IOIIUXCS B COKpAIIEHUsAX, TAKUX Kak "T.K.").

Boinonuute 3aganue ¢ ucnoias3oBaHueM Dask (koppekTHbIM!), pacmapai-
JeNUB mpolecc 00pabOTKU JaHHBIX (McHosib30BaHue Dask moKHO MpUBOIUTH K
UCTUHHOM MapasienbHOol 00paboTKe TaHHBIX).

3ananue 4
Haracer: all_k.zip

[ToacunTtaTh, CKOJIBKO pa3 BCTPEUACTCS KAXKA0€ U3 JIMYHBIX MECTOMMEHUH B
UMEHUTEJIBHOM Iajie)ke (IOJHBIA CIUCOK: sI, Thl, OH, OHA, OHO, MBI, Bbl, OHH) B

TEKCTOBBIX (paitmax, nexaniux B nanke: all k.zip.

BrinonHnuTh 3aanue ¢ KOppEeKTHBIM HCToJib30BanueM Dask, pacmapanie-
JIUB TIpoliecc 00paboTKu TaHHBIX (MCTob30BaHue Dask m10KHO TPUBOAUTH K HC-
TUHHOU NapajuieibHON 00paboTke gaHHbIX ). KpuTepun 0anibHOM OIEHKH pa3iind-
HBIX ()OPM TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH COAEPKATCS B COOTBETCTBYIOITUX
METOANYECKUX PEKOMEHIAIMAX Kaeapsl.

OII@HKa 3HAHUM CTYACHTOB OCYHICCTBJIACTCS B bayutax ¢ YUYCTOM OICHKU

paboThl B cemecTpe (Hanmucanue pedepara, ayAUTOPHBIX CAMOCTOSTEIBHBIX padoT U

JOMAIITHHUX SaﬂaHHﬁ, PCHICHUC 3a1a4 U YIAaCTHUC B 06CY}KI[€HI/ISIX Ha IMPAKTUYICCKUX

3aHATHSIX W JIp.), OLIEHKHM MTOTOBBIX 3HAHUW (IO pe3yjibTaTaM 3adeTra) U B

COOTBCTCTBHUHU C  KPUTCPUAMU

CJIEAYIOIHUM 00pa3oM:

MOUHAHCOBOI'O YHUBCPCUTCTA  PCAIN3YCTCA

Nen/mn Bua oruerHocTHn Banabl
1. Pabota B cemectpe 40
B ToM umciie pacueTHO-aHATMTHYCCKAS
paboTta 10
2. DK3aMeH 60
Hroro: 100

Tabnura 6 - DopMbI TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U UX OaJUIbHAsI OlEHKA

Kpurepuii ouenkn Baibl MeToauKa OLIeHKHU
[Tocemenue aynuTOpHBIX 3aHATUN 7 MaremaTuyeckuil pacyer
Ou=7 : K3 x II3
I'me Ou — cymma GamnoB; K3 — koiamdecTBo
ayJIMTOPHBIX 3aHATUH N0 aucuuruHe; [13 —
KOJMYECTBO 3aHSTHM, MOCEIIAeMbIX CTYICH-
TOM
AKTHUBHOCTh TIpU  NPOBEACHUU 13 Joxmnan, mpesenrarus — 2 6asia
ayJMTOPHBIX 3aHATUN VYuactue B 00cyxaeHun — 2 6asnia
Penienue pacueTHbIX 3a/1a4 — 2 Oayia
AKTHUBHOCTB IIPU MTPOBEJICHUH BHE- 10 [ToaroToBKa MaTepHUaaoOB U BHICTYIUICHUE HA
ayJIUTOPHOU paboTHI CTYJIEHYECKHX HAyYHBIX KOH(DEpeHIHsIX, B
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NEYaTHBIX U3JaHHUAX, B TOM YUCJIC U YHI/IBCp-
curera - 10 6ayuioB

CamocrositenbHas pabota  CTy- 10 Brimonnenue nucbMeHHOU paboTel — 10 Gan-
JICHTa TOJ PYKOBOJACTBOM IHpEMo- JOB
JlaBaTelst

C uenpl0 CTUMYJIHMPOBAHUA CUCTEMATUYECKOM MMOJATOTOBKM CTYIEHTOB K
MPAKTUYECKUM U CEMUHAPCKUM 3aHITUAM I10 JUCLUIUIMHE B TEYEHNUE CEMECTPA BBO-
JIUATCSI KOMIUIEKCHBINA MOJXO0J K OLICHKE, MOJIy4aeMOU CTYJICHTaMHU 0 UTOraM U3y-
YEHUS TUCUUIUIUHBL. Ha OCHOBaHMY MOJIOKEHUS O CUCTEME OIIEHKHU 3HAHUM CTY1€H-
ToB B duHaHcoBOM yHHBepcuTeTe aeiictByer 100-6amibHas cucTemMa OleHKU 3Ha-
HU. DTO O3HAYAET, YTO OILIEHKA, MoJIyyaemas 1o UToraM NUCbMEHHOM K3aMeHallU-
OHHOM pabOThI, COCTOUT M3 JBYX YaCTEH: TEKYIIEro KOHTPOJIsA CTYJIEHTOB B Ce-
MecTpe — MaKkcuMalibHast orieHKa 40 0ayioB U pe3yIbTaTOB MPOMEXKYTOUHON aTTe-
CTallih — MakcUMaJibHasg onieHka 60 0asios.

Texymuit KOHTPOJIb OCYIIECTBIIAETCS B X0/1€ yUeOHOT0 MPOoIlecca U KOHCYITb-
TUPOBAHUS CTYACHTOB, IO PE3yJIbTaTaM BBITIOJIHEHUSI CAMOCTOSITEIBLHBIX padboT. Oc-
HOBHBIMHU (DOpMaMH TEKYIIETO KOHTPOJIS 3HAHUM SIBIISIOTCS:

— pelieHue 3aj1a4y, TECTOB U UX OOCYXKJICHHE C TOUKHU 3peHUs ymMeHus (op-
MYJIMPOBATh BBIBOJIbl, BHOCUTh PEKOMEHAAIIMA U MPUHUMATH aJICKBaTHBIC yIpaB-
JIEHYECKHE PEIICHUS;

— BBINIOJHEHUE KOHTPOJIBHBIX 3aJJaHU B 00CYXICHUE PE3YIbTaTOB;

— 00CYXXJIeHHsI 3aKOHOJIaTeJIbHBIX, TPABOBBIX 1 HOPMATHUBHBIX aKTOB.

Btopas cocraBnstoimias OleHUBAET YCTHBIM OTBET Ha SK3aMEHE M HE MOXKET
npeBbImaTh 60 6aIoB.

40 6aIoB, MOTYYEHHBIE CTYJAEHTOM B TEUCHHE CEMECTPa, TOHKHBI O3HAYATh
CaMyI0 BBICOKYIO XapaKTEPHUCTHUKY ero padoTel. Takoi Oayu1 moy4arT CTYASHTHI,
KOTOpBIE HA MPAKTUUECKUX 3aHSITHUSAX CUCTEMATUUYECKH MOKa3bIBAIOT BHICOKHE pe-
3yJBTATHI PU OTPOCAX, MPOSBIISIIOT aKTUBHOCTD TIPH 00CYKICHUH H3y4aeMbIX MPO-
0J1eM, B TTIOJTHOM 00OBEME BBITIOIHSIIOT YUSOHYIO MPOTPaMMy, HE UMEIOT IMPOITYCKOB.

MakcuMaiibHasl OIICHKa OTBETa Ha dK3aMeHe oreHuBaeTcs B 60 6ammon. Kax-
JIBIIA BOIIPOC B OMIIETE MMEET CBOIO JIONIO B OOIIEH OIIEHKE B 3aBUCUMOCTH OT CJIOXK-
HocTu. Hanmpumep, 3a niepBblii TEOPETUUECKUM BOIPOC MAKCUMAJIBHO OLIEHUBAETCS
15 6aimoB, 1Ba CIEAYIOMKUX TEOPETHISCKUX BOIIpoca olieHnBaroTes 1o 10 6aos,
3a7a4ya — MaKCUMaJIbHO 15 0aaoB M MATh TECTOB — MO 2 Oaja KaXKIbld mpa-
BWJIBHO PEIIEHHBIN TECT.

bannpHas cucrema arrectanuu:

- cTyneHT, noay4uBmuii oT 50 o 100 OannoB, cuuTaeTCs aTTECTOBAHHBIM,
nonyuuBiiid ot 0 10 49 0anoB - HE aTTECTOBAHHBIM;

- CTYAEHT, noayduBIuid oT 50 10 69 GaIoB, CUNTAETCS aTTECTOBAaHHBIM Ha
«YIIOBJIETBOPUTEIIBLHOY;

- CTyAEHT, noxyuuBiuid oT 70 10 85 OanmoB, cyuTaeTCs aTTECTOBAaHHBIM Ha
«XOPOIIIOY;

- CTYJICHT, moJIyuuBIui oT 86 10 100 6ayioB, cuuTaeTCs aTTECTOBAHHBIM Ha
«OTJIUYHOY.
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Takum 00pa3oM, eciii CTYAEHT 1O UTOraM paboThl B ceMecTpe Habupaet 21
Oay1, a Mo UTOraM NMUCbMEHHOU paboTel — 60 GamoB, To obmas cymma 81 Gamn
COOTBETCTBYET OKOHYATEIbHOU OIICHKE 4 «XOPOIIIO.

Ecnu cTyneHT nopouien K 3k3aMeHy ¢ oueHkoil 0 6ainoB, To npu Oe3ymnped-
HOM KaueCTBE MUCbMEHHOW SK3aMEHAIIMOHHOU PabOoThl OH MOXKET MOy4YUTh UTOTO-
BYIO OLIEHKY MO JaHHOW AUCIUIUIMHE TOJIbKO 60 0anyioB, 4TO COOTBETCTBYET OLIEHKE
«YIOBJIETBOPUTEILHO.

O naHHOM MOJXOJ€ K OILIEHKE 3HAHUU CTYAEHTOB IpenojaBaTeiab HHPOPMU-
PYeT CTy/IEHTOB Ha MEPBOM CEMUHAPCKOM (ITPAKTHUECKOM) 3aHATHH. Ha mocinenneM
CEMUHAPCKOM 3aHATHHM CTYJEHTaM COOOLIAETCS OLEHKA, KOTOPYIO OHU MOJIYYaroT
10 UTOTaM pabOTHI B CEMECTPE.

CTyneHThl MOTYT yIyUIINTh CBOIO OIICHKY TI0 UTOTaM pabOTHI B CEMECTpE 3a
CYeT OTPaOOTKH MPOMYIICHHBIX 3aHATUI WM TIOTYYSHHBIX HEYJOBICTBOPUTEIHHBIX
OLICHOK Ha ceMuHapax. Bmecrte ¢ Tem, Bce 0TpabOTKU MOTYT OBITh OCYILIECTBIIEHBI B
KOHCYJIbTAIIMOHHBIC JHH B MIEPUO]] HE O0Jiee IBYX KOHCYIbTAIMI ¢ MOMEHTA MOJTY-
YEHUS OIICHKU «HEYIOBJIETBOPUTEIHLHO» WM MpoMnycka 3aHsaTHil. Toapko B ciiydae
00JIE3HU CTYIEHT MOXKET OTpadaThIBATh MPOITYCKH B O0Jiee MO3AHUE CPOKH.

OTpaboTka MPOMYCKOB, UIMEBIIIUX MECTO 1O MPUYHHE PabOTHI CTYJECHTOB BO
BpeMs 3aHATHIA, HE JTOMyCKAeTCH.

7. @OH OLIEHOYHBIX CPECTB JIf IPOBEICHUA IPOMEKYTOUHOM aTTeCTa-
MU 00y4A0IIMXCH 0 TUCHUTIINHE

7.1 IlepevyeHb KOMNETEHIM C YKa3aHUEM MHIAMKATOPOB UX J0CTHKEHUS
B Ipoiecce 0OCBOCHHUSI 00Pa30BaTeJIbHON MPOrpaMMbl

[lepedyeHp KOMMETEHIMH, (POPMUPYEMBIX B MPOLIECCE OCBOCHUS IUCITH-
IUIMHBL, COAEP)KUTCS B pasneiie 2 «llepedyeHp miaHupyeMbIX pe3yJIbTaTOB OCBOE-
HUs1 00pa30BaTEIBLHON MPOTPaMMEI (MIEpeYeHb KOMITETEHIIUN) C YKa3aHUEeM WHIH-
KaTOpOB WX JOCTIDKCHHSI U TUIAHHPYEMBIX PE3yJbTAaTOB OOYYEHHS IO JTHUCIIU-
IUTUHEY.

7.2. TunoBbie KOHTPOJIbHbIE 32/IaHUSI WM UHbIE MAaTePUAJIbI, HE00 X0~
Mble [IJISl OlIeHKH UHIUKATOPOB JOCTHKEHUS KOMIIETeHIM A, YMEHNH ¥ 3HAHU I

[IprmepHbIE BONPOCHI 7151 MOJATOTOBKU K 3K3aMEHY

1. Boublme gaHHBIC — OTIPE/ICIICHUE W TPUYMHBI BOSHUKHOBEHHUS 33714 00paObOTKH 00JTb-
IAX JAaHHBIX

2. Cnernuduka COBpeMEHHOTO anmapaTHOro odecrneveHus st 00padoTKH OONBIINX JTaH-
HBIX M ITPOOJIeMa MacIITaOUPYEMOCTH MapajlIeIbHBIX BBIYHCICHUN

3. BbI00p THIHYHBIX CPEJCTB 00PaOOTKH JAHHBIX, aICKBATHBIX PA3IMYHBIM 00beMaM JlaH-
HBIX; IPUHLIUI 00pabOTKU TaHHBIX Ha 0a3e oneparuii map / filter / reduce
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32.

MHoTOMIpOIIeCCOPHBIE APXUTEKTYPHI C O0IICH 1 pa3IensieMOi MaMsAThIO0 — CIICII(UKA H
CpaBHEHHE

[Toaxopl K AEKOMITO3UIIMYU KPYIIHBIX BBIUMCIUTEIbHBIX 3a/1a4 HA M10A334a4M /1S Iapajl-
JIEJIBHOTO UCTIOJIHEHUS

Monenu napanienbHOro IporpaMMUpPOBaHUs U UX COYETAEMOCTh C ApXUTEKTypaMu Ma-
paJLIENIbHBIX BHIYMCIUTEIBHBIX CUCTEM

[IpodunupoBanue peanuzanyuu anropuT™MoB Ha Python, mpuHIune! pemenus 3axaqn om-
TUMU3ALUN TPOU3BOIUTEIIBHOCTH aIrOpUTMA

[Tpo6nema Global Interpreter Lock B Python u criocoOsr 06x0/1a e orpaHuveHUN
Texnonornueckuit crex Python nis oOpaGoTku u ananu3a ganHbix, Python xak glue
language, ciennduxa oubanorexku NumPy u ee poinb B skocucreme Python
Opranuzanusg MmaccuBoB B NumPy: xpaHeHHe TaHHBIX, CO3JaHHE MAaCCUBOB, IIPUHIIUIIBI
peanzanyy onepannii ¢ eTMHbBIMUA UCXOJHBIMU JJAHHBIMHU

YHuBepcanpHble PyHKIUU U IpUMEHEeHUEe QYHKIUH Mo ocsiM B NumPy

[IpuHnMn pacnpocTpaHeHUs 3HAYEHUI TPU BBHIOJIHEHUH oniepaiiuii B NumPy: o0muit
QITOPUTM U IIPUMEPHI

MackupoBaHu€e U NPUXOTINBOE NHJEKCHpOBaHHE B NumPy

Bexropu3zanus B numpy: KitoueBble apaMeTpbl GYHKIMH, TPUMEPBI TPUMEHEHHUS], UC-
M0JIb30BaHKe 0000IIEHHON CUTHATYPBI (PYHKIIUU

Numba: npunnune! paboTel, 6a30BbIe TPUMEPHI HCIOJIB30BAHUS

Opranmszanus Pandas DataFrame u opranuzamnus uaaexcaruu 1 DataFrame u Series
[IpumeHnenue yHuBepcanbHbIX PYHKIUN U paboTa ¢ MycThIMU 3HaueHUusIMU B Pandas
OO0benuHeHNe NaHHBIX 13 Heckoabknx Pandas DataFrame: oOmias moruka v mpuMepsr
Omneparnust GroupBy B Pandas DataFrame u peanuzarnus B Heli moaxoaa «pa30oneHue,
MpUMEHEHHE U 00BEAUHEHUEY

Crnennduka TEKCTOBBIX U OMHApHBIX (aitnos, popmatsl daitioB CSV u Pickle, npen-
CTaBJICHHE JAHHBIX B 3TUX (hopMaTax u B3auMo/ieiictBue ¢ Humu B Python

3amaua cepuanuzalyy 1 Jecepuanusaium, onucanne Gopmara daiina JSSON u mpumep
OTHCaHUA JaHHBIX B 3TOM (opmare U B3auMoJeiicTBus ¢ HuM B Python

®dopmar XML u moaens DOM: o01mast xapakTeprucTrKa, IpUMep ONTUCAaHUs JaHHBIX B
XML u DOM, pabota ¢ Humu ¢ nomoiibio 6ubdanorexu BeautifulSoup

®opmarsl ¢paiinoB NPY u HDF o6mias xapakrepuctuka, mpuMep B3aMOJICHCTBHE C JTaH-
HbIMU 3THX (popmarToB B Python

B3aunmonetictBue u3 Python ¢ 6a3oii nanueix Ha npumepe API SQLite, 6a30BbIe BO3MOXK-
HOCTH paboThI C TPAH3AKIHSIMHU

Bzaumopneiicteue ¢ Excel uz Python ¢ momomsto XLWings: npuHIunsl paboTsl U Ipu-
Mepbl UCIOJIB30BAHUS

OcHOBBI pabOTHI C PEryiIIpHBIMH BBIPAKEHUSMU: 0a30BbIi CHHTAKCUC, IPUMEPHI UCTIOb-
30BaHusg Moy re B Python

CerMeHTanMs 1 TOKEHE3alus TEKCTa Ha €CTECTBEHHOM $I3bIKE, CTEMMMMUHT U JIEMMaTHU3a-
1us, mpuMeps! Ha Python

28.PaccrosiHue JleBeHIIHTEHA: onpe/ieieHne, anropuT™ 3 GEeKTUBHOTO OMCKA ONTH-
MaJbHOTO PENAaKIIMOHHOTO MPEANUCaHus, TpuMep rnmoucka Ha Python

BekTopHoe mpecTaBieHre TEKCTa Ha €CTECTBEHHOM $I3bIKE: OOLIUI aJrOpUTM MOJIX0J0B
TF; TF-IDF

Moynb multiprocessing — Ha3Hau€HHE U OCHOBHbIE BO3MOKHOCTH, API
multiprocessing.Pool

Paznuuns Mex a1y moToKaMu M MPoLeccaMu, Pa3inunue MEX1y pa3IuyHbIMU TUIAHUPOB-
mukamu B Dask

I'pad 3aBuCHMOCTEH 3324 — CYTh CTPYKTYpPBI JaHHBIX, €€ TIOCTPOCHHE U UCTI0Ib30BAHNE
B Dask
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33.

34.

35.
36.

37.

38.

39.

40.

41.
42.

43.

44,

45.
46.
47.
48.
49,

Tpu xiIroueBBIX CTPYKTYpHI AaHHBIX Dask: ux crenuduka u mpuHIUT BEIOOPA CTPYKTYPHI
JAHHBIX TPU PEIICHUH 3a/1a4

Dask.Array — cTpyKTypa JaHHBIX, crieniiuKa peaar3anuy U IPUMEHEHHs, TPolieypa
CO3aHHUs

Dask.Array — moanep>kuBaeMble onepaiuu 1 otiandus ot NumPy ndarray
PacnapannenuBanue anroputmoB ¢ nomotibto dask.delayed — npunImn u mpumeps uc-
10JIb30BaHUS

JlomomaUTEIRHBIC TapaMeTphl aekopaTtopa dask.delayed — Ha3HaueHUE ¥ IPUMEPHI HC-
10JIb30BaHUS

Ncnonp3oBanue dask.delayed mis o0bekToB u onepanuu Hajg oobekTamu dask.delayed,
BKJTIOYAst OTPAaHUYCHHUS UX UCTIOTb30BAHUS

Dask.DataFrame - cTpykTypa JaHHBIX, crieliuduKa peaar3anuy U TPUMEHEHHUs, TPOIie-
nypa cosznanus Dask.DataFrame

Orpanunuenus ucrnosib3oBanus Dask.DataFrame u onepauyu ManmnuHra B
Dask.DataFrame

[Monnepxka Dask.DataFrame oneparuii paboTaronyx co CKOJIB3SIIUM OKHOM
CoBMecTHOE HCI0JIb30BaHKE IPOMEKYTOUHBIX pe3ysbTaToB B Dask: npuHun paboTsl 1
MIPUMEPHI HCIIOJTb30BAHUS

Dask.Bag - ctpykTypa IaHHBIX, crienupHKa pealn3aliy U MPUMEHEHUS, TPoLeaypa co-
3manusi DaskBag

Opranuzanus BerarciaeHuit ¢ nomonibio Map / Filter / Reduce : oOmumii npuHummn u cre-
uuurKa napauienbHol peanuzanun 00padboTku naHHbIX B Dask.Bag

API Dask.Bag — ¢yHkiun Manmuara, GHIbTPail U MpeoOpa3oBaHMsI

API Dask.Bag — ¢ yHKIMH TpYIITUPOBKH U CBEPTKU

Opranu3anus cucTeMbl KoopauHat B Ouoimoreke Matplotlib

[lonsiTne npu3HaKa B aHaIN3€ JAHHBIX U TUIIBI IPU3HAKOB

[TonsiTne pa3BeJOYHOTO aHaIM3a JAHHBIX, OCHOBHBIE 337]a4l U TUIIOBbIE BU3yalIU3alluU
IUIsl PELIeHns ATUX 3a]a4

IIpumep FK3aMeHATMOHHOT 0 ONJIeTA

DenepajbHOE TOCYAAPCTBEHHOE 00pa3oBaTe/ibHOE 0K0/IKETHOE yUpeKIeHue
BbICIIETr0 00pa30BaHUs
«®unancoBblii yHuBepcuteT npu [lpaBurensbcrBe Poccuiickoin @enepanum
(ApocaaBcknii puianan OUHYHUBEPCUTETA)

Kadenpa «DKOHOMUKA U (PUHAHCHDY

JucuuruinHa  «TexHoJaoruu 06paboTKy GOABIINX IAHHBIX»

Dunuan SpocnaBckuit ®opma o0yuenuss OuHas
Cemectp 7 Hamnpasnenue 38.03.01 «DxoHOMUKa»

IIpouns «busHec-apxuTekTypa U aHATUTHKA

BUWJIET JJISA ITPOBEJEHUSA 3AYETA Ne 2

Ne Bormpoc 6unera Makec.
Oan
1 Bonpiine nanHble — onpeneieHne U MPUYHHBI BOSHUKHOBEHUS 3a- | 20

nad 00paboTKH OOJBININUX TAHHBIX

Haracet: Chinook Sqlite.sqlite 20
C momorsto koaa Ha Python ¢ ucnons3zoBanuem sqlite3 u SQL pe-
IIUTH 337a4y.

PeanuzoBath QyHkuuu Ha Python:

1. KoTopast Bo3Bpaiiaet Bce MMeronfecs IIeHINCThL.
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2. Kotopas no nMenu miennucra BO3BpalaeT KOJIM4ecTBO
TPEKOB B HEM U UX CYMMApHYIO POJAOJIKUTENBHOCTD.

3 Haracer: all k.zip 20
[ToacuuTath, CKOJIBKO pa3 BO BCEX TEKCTOBBIX (aiiyiax, JeKaIINX
B all k.zip, BcTpeyaroTcs periuKy npsmMoi peun, ohopMIICHHBIE B
BuJie auasora (B atom cimydae kaxkias pernjuka HaUMHAeTCs C HO-
BOM CTpPOKH, Mepe]] peruIMKaMH CTaBUTCS TUPE (TIepes TUPE BO3-
MO>KHBI pa3JInYHbIE IPOOEIbHBIE CUMBOJIbI)). BbInoaHUTS 3a/1a-
HUE ¢ ucnoib3oBanueM Dask, pacnapasmienus mporecc oOpa-
OOTKHU JaHHBIX.

BrimonnuTs 3amanue ¢ ucnosibzoBanueM Dask (koppekTHbIM!),
pacrnapajiesuB mpoiecc 00padoTKHU JaHHBIX (MCIOJIB30BAHUE
Dask noykHO TpUBOAUTE K HICTHHHOW MapajuiebHON 00paboTKe

JTAHHBIX).
[ToaroroBun Manuna O.10.
YT1Bepxaaro:
3aBenyromuii kKadempoit Cupotkun C.A.

«OKOHOMUKA U (PUHAHCHI»
[Hara 20_ .

IIpumepbl OLICHOYHBIX CPEACTB IJIA MPOBEPKH KOMIIETEHU U, (popMHu-
PYEMBbIX IMCHUILIMHOM

HaunmenoBanue
KOMIIETeHIIN T TunOBBbIEe KOHTPOJIbHBIEC 32JaHHSA
YK-4 1.Mcnoab3yeT OCHOBHBbIC METObI H CPe/ICTBA MOJIYYeHHs, NPeJcTABICHUS, XPAHCHUS
Crioco0HOCTH U 00padOTKH JaHHBIX.
HCIIOJIb30BAThH Hanumure nmporpammy Ha Python, kotopas 3arpyxaer nannsie u3 CSV-gaiina, npoBoaut
MIPUKITAJIHOE aHanM3 UX cpeacTBaMu Oubmmoreku Pandas, a 3atem coxpaHseT pe3yinbTaThl aHAllM3a B
MpOrpaMMHOE HOBBIN (paiin
obecrieueHue 1pH | 2. JleMOHCTPHpYeT BjajJeHHe MPOPecCHOHAIBHBIMU NaKeTAMH MNPUKJIATHBIX
peueHnn NMpPOrpaMm.
npodeccronansHbl | Hammmmure mporpammy Ha Python, xoTopas 3arpyxaer naHHble o IeHe akmmid m3 CSV-
X 3a71a4 ¢aiina A co3aHusA BPEMEHHOTO psa IIEH aKIWi U BU3yaJIn3upyeT €ro Ha rpaduke mpu
TIOMOIIH
Matplotlib.

3.Bbi6upaeTt Heo0XoAMMoOe MPUKJIATHOE IPOrPaMMHOe o0ecrieyeHHe B 3aBUCHMOCTH OT
pelaeMoii 3a1a4m.

Hanmmure mporpammy Ha Python, kotopas 3arpyxaer JaHHBIC O IICHAX akIuid U3 0a3bl
JAHHBIX, WCHOJNB3YET TOIXOMSAINNE WHCTPYMEHTHl aHadW3a IAHHBIX M IOArOTABIMBACT
OTYeT ¢ Tpa)uKaMM ¥ AaHAJTUTHYECKNMH BBIBOIAMH O JMHAMUKE [ICHHBIX OyMar Ha phIHKE.

4.Mcnonp3yeT NPUKIATHOE NPOrpaMMHOe ofecrieyeHne ISl pelleHNs] KOHKPETHBIX
NPHKJIAJIHBIX 32/1a4.

Hammmure mporpammy Ha Python, kotopast 3arpyxaer naHHbBIE O PEKIaMHBIX pacxonax H
pe3ynbTaTte KaMIlaHuKd U3 0a3bl AaHHBIX, MCIONB3yeT OnOmmoreky Pandas nms anammsa
JaHHBIX U OnbimoTeky Matplotlib amst Buzya-

JM3alUH KIF0YEeBBIX METPHK 3P GeKTUBHOCTH KaMmnanny (HanpumMep, ROI, konBepcroHHbIE
TIOKA3aTeNHN).
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YK-10

1.YeTko onuchIBaET COCTAB M CTPYKTYPY TpedyeMbIX JaHHBIX U HH(OpPMaHuM, rpa-

CnocobHocTh MOTHO peaJiu3yeT MPolecchl HX c60pa, 00padoTKH U HHTEPIpPeTAIUH
OCYIIECTBIISTh
nonck, kputudeckn | [I0OArOTOBUTH miaH  AeHCTBMI, ONMCHIBAOWME mpoueccsl  c6opa, 00pabOTKH K
aHAJTH3MPOBATH, WHTEpIpeTaluy HeoOXoauMol WH(GOpManmuk O TEKYIIeM COCTOSHUM pbIHKA U
06001aTh U | KOHKYpEHTHOH Cpebl U BBIPAOOTKH CTpAaTETHH Pa3BHTHS OW3Heca Ha CIEAYIOLIUHA TOI.
cHcTeMaTH3MpoBaTh | 1L1aH JIOJDKEH BKIIOYATh HCTOYHUKH JAHHBIX (HAIPUMED, OTKPBITHIE 6a3bl HAHHBIX, OTYETHI
HH(pOPMAIIHIO, AQHAJMTUYECKUX areHTCTB, BHYTPEHHHUE JaHHbIE KOMITAaHMH), METOJBI aHain3a u Qopmar
UCIIOJIB30BATh OpeaACTaBJICHUA PE3YJILTATOB.
CHCTEMHBIH ITOIXO0J
Ut pemenns | 2.060CHOBBIBAET CYHNIHOCTH NPOUCXOSIIIET 0, BHISABJISAET 3aKOHOMEPHOCTH, IOHUMAET
TI0OCTABJICHHBIX nmpuapoay Bapl/laﬁeﬂbHOCTH
3ama4 PaccmorpuTe HaOop MaHHBIX O (PMHAHCOBBIX MOKA3aTENsIX KOMIIAHUI M3 pa3HBIX CEKTOPOB
SKOHOMUKH 32 MOCIIEHHE AATh JieT. ONMUIIMTE OCHOBHBIE TEHACHIIMU ¥ 3aKOHOMEPHOCTH,
BBISIBJICHHBIC B JIAHHBIX.
3. @opmyaupyeT NPHU3HAK KJIACCU(HUKANUH, BbIIENSIET COOTBETCTBYIOIIHE €My
TPyNNbI OJHOPOIHBIX «00BEKTOBY», WAeHTH(UIMPYeT 00lIMe CBOMCTBA JIEMEHTOB
3THX TPYNI, OIEHHBAET MOJHOTY PpPe3yiabTaTOB KJacCH(PUKANNH, TOKa3bIBaeT
NMPUKJIAHOEe Ha3HAYeHHe KiIaccupUKAIMOHHBIX TPy,
CdhopmynupyiiTe NIpu3HAKK Kiacch(pUKayy KIMEHTOB HHTEPHET-Mara3uHa (HanpuMep, 1o
YJacTOT€ IOKYIIOK, CYMME TpaT, HPEATIOYTCHUAM B TOBaan). BI)I}ICJ'[I/ITC COOTBETCTBYIOIINE
TPYMIbI OJHOPOIHBIX KIMEHTOB W MIACHTH(QUIMPYIHTE MX OOIIMEe XapaKTepuCTHKH. [
peuienus ucnoib3yiite Pandas.
4. I'paMoOTHO, JIOTHYHO, AaPTYMEHTHPOBaHO (POPMHUPYET COOCTBEHHBIE CYKIEHUS H
oneHkH. Otiamyaer (akTbl OT MHEHMiIl, WHTepHNpeTalWi, ONEHOK H T.O. B
paccy:KaeHHusIX APYTruX YYaCTHHKOB JAesITeJIbHOCTH.
PaccmorpuTe oT4eT O PHIHOYHOM KOHKypeHUMH B OoTpacid. OLeHHTe NPeACTaBICHHYIO
undopmanmro. I[Ipoananusupyiite nanHsle npu nomoinu Python u
copMynHpyiiTe OLIEHKY TEKYIIEro COCTOSHHS KOHKYPEHIIMU B OTPACIIH.
5. ApryMeHTHPOBAHHO M JIOTMYHO MPeJCTaBJIsieT CBOI0 TOUKY 3peHHs NMOCPeJICTBOM U
HA OCHOBE CICTEMHOI0 OITCAHMS.
Ucnonw3ys 6ubnroreku Pandas u Matplotlib, npoananu3upyiite 1aHHbIE O PHIHKE TPY/a B
OTpaciy, BKIIOYAs CTATUCTUKY 0e3pabOTHIIBL, 3aHATOCTH U CPEAHHX 3apIUIaT 3a IOCISIHIE
HEecKonbKO JieT. Ha OcHOBE MOMy4YEeHHBIX NaHHBIX JIOTMYECKH M apryMEHTHPOBaHHO
OIHIINTE CBOIO TOUKY 3PEHMS O TEKYILEH CUTyal[ui Ha PbIHKE TPYyZa.
ITIKH-5 1. IpumeHsieT MOJIOKEHUS] MEKAYHAPOAHBIX M HALMOHAJBHBIX CTAaHAAPTOB [JIsl
CrnocobHOCTB COCTaBJICHUS M MIOATBEPKAEHNH JOCTOBEPHOCTH OTYETHOCTH OPraHU3ALUH.
COCTaBIIATh u | IIpoanamusupoBath OONBIIOH 00BEM (DMHAHCOBBIX NAaHHBIX OpraHH3alMH. [IpoBepUThH
aHaJIM3UPOBATh JOCTOBEPHOCTH JJAHHBIX U BBIIBUTH 3aKOHOMEPHOCTH U TCHCHIINH, KOTOPBIE MOT'YT BIHATH
(uHAHCOBYIO, Ha (MHAHCOBOE TOJIOKEHUE OpraHu3anun. J{Jst aHanu3a JaHHBIX UcToNb3yiiTe Dask.
OyXTalTepCcKyIo,
CTaTHCTHYECKYIO 2. Ucnoab3yeT pe3yasTaThl aHAIM3a (PMHAHCOBOI, OyXrajJTepcKoii, CTATHCTHYECKO
OTYETHOCTh U | OTYETHOCTH TPH COCTABJIEHHH ()MHAHCOBBIX IUIAHOB, 0TOOpPe HMHBECTHIHOHHBIX
HCTIONB30BATh NPOEKTOB U NPUHITHH ONEPATHBHBIX PellIeHHil HA MaKpPo-, Me30- 1 MUKPOYPOBHSX.
PpE3yNbTaTHI
aHam3a i | cnonms3yst oubnmoreky Pandas, mpoBeanTe aHann3 KOMITAaHUH 32 TIOCTICIHIH (PUHAHCOBBIN
TIPUHSTHUS roa. OneHute KIIOYEBBIE MOKazaTenu 3(PQEKTHBHOCTH M PHUCKOB. Ha ocHoBe aHamm3a
YIpaBICHIECCKUX chopmupyliTe (UHAHCOBHIM IUIaH Ha CIEMYIONIMHA T'OJ C WCIIONB30BaHHEM OHONHOTEKH
peneHni Matplotlib ams BU3yann3anny KIIFOYEBBIX METPUK.
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7.3. CooTBeTCTBYIOIIME NMPUKA3bl, PACHOPSKEHUS PEKTOPATa 0 KOHTpPOJIe
YPOBHSI OCBOEHHMS TUCHUILUIUH U CPOPMHUPOBAHHOCTH KOMIIETEHU Ml CTyeH-
TOB.

[Tpuka3 ot 01 okTs6psa 2024 roga Ne2187/0 «O6 yrBepxaeHuu [lonoxenus
0 TIPOBECHUU TEKYIIETO KOHTPOJS YCTIEBAEMOCTH U TPOMEKYTOUYHON aTTeCTallun
CTYJIEHTOB, OOYUYaIOIIUXCS MO 00pa30BaTEIbHBIM MIPOTrpaMMaM BBICIIEr0 00pa3oBa-

HUgd B DUHAHCOBOM  YHHMBEPCHUTETE»,  Pa3MELIEHHBIM 10  CCBUIKE:
https://www.fa.ru/upload/iblock/845/yqw4vi0gi21glvu9775bfm4rz6p19b0z/Prikaz
- 2187 _0-0t-01.10.2024.pdf

8. IlepeyeHb OCHOBHOI M TOMOJTHUTEIbHON Y4eOHOM JTUTEPATYPHI, HEOD-
XOAUMOM 1JIsl OCBOCHUS AUCHHUIIIMHbBI

Ocnosnas numepamypa
1. Konpaes, B. JI. CTpyKkTypbl U adropuTMbl OOpaOOTKH JaHHBIX : y4eOHOE
nocooue / B. JI. Kongaes. - Mocksa : PUOP : UHDOPA-M, 2021. - 296 c. -
OBC ZNANIUM. - URL: https://znanium.com/catalog/product/1230215 (mata
obpamenus: 24.04.2024). — Tekct : 37eKTPOHHBII
Jlononnumenshnan aumepamypa
2. Haraesa, . A. OCHOBBI aNTOPUTMU3ALNKN U MPOTPAMMUPOBAHUS: MPAKTHU-
KyM : yueOHoe mocobue / M. A. Haraera, U. A. Ky3nenos. — Mocksa : bepius :
HNupext-Menua, 2021. — 169 c¢. — ObC VYuuepcuterckas OubinoTeka
ONLINE. — URL: https://biblioclub.ru/index.php?page=book&id=598404
(mara oopamenus: 24.04.2024). — TeKCT : 2JIEKTPOHHBIMH.

9. IlepeueHb pecypcoB HH(OPMANMOHHO-TEJIEKOMMYHUKAIIMOHHON ceTH

«HTEepHET», HEOOXOAUMBIX JIJI51 OCBOEHUS TUCIUINIMHBI

1. Nudopmarmonno-o0pazoBatenbHblii moptan (DUHAHCOBOTO yHHMBEPCHTETA

npu [IpaBurensctBe Poccuiickoii @enepanmu. http://portal.ufrf.ru/.

2. DnextponHas 6ubnnoreka GunancoBoro yauepcureta (Ib) http://elib.fa.ru/

6. DnexkrporHo-ombmmoteunas cuctema BOOK.RU http:// www.book.ru

7. DneKTpoHHO-OMOMMOTeYHasi cuctemMa «YHuBepcuTerckas omommorexka OH-

JIAWH» http://biblioclub.ru/

8. DnexTpoHHO-O0MOIMOTeHast crucTeMa Znanium http://www.znanium.com

9. O6pa3zoBarenbHas iardopma FOpait https://urait.ru/

10.  DOnexTpoHHO-OMONMMOTEUHAss  CUCTEMa  HW3JaTenbcTBA  [Ipocmekt
http://ebs.prospekt.org/books
11. DIIEeKTPOHHO-OMOIMOTEeUHAs cucTeMa W31aTeJILCTBA «JIa"pY

https://e.lanbook.com/
12.  DOnextponnas Oubnuoreka W3matensckoro poma  «I'peOGEHHUKOBY
https://grebennikon.ru/
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https://www.fa.ru/upload/iblock/845/yqw4vi0gi21glvu9775bfm4rz6p19b0z/Prikaz-_2187_o-ot-01.10.2024.pdf
https://www.fa.ru/upload/iblock/845/yqw4vi0gi21glvu9775bfm4rz6p19b0z/Prikaz-_2187_o-ot-01.10.2024.pdf

13. enoBas onnaitn-6monunoreka Alpina Digital http://lib.alpinadigital.ru/

14. Hayunas snextponHas 6ubnuoteka eLibrary.ru http://elibrary.ru

15. HanmonanbHas anexkTpoHHas 0ubiauoreka http://H30.pd/

16. Pecypcbl mH(OpPMaIMOHHO-aHAIUTUYECKOTO areHTCTBa MO (PUHAHCOBBIM
peiakam Cbonds.ru https://cbonds.ru/
17. CITAPK https://spark-interfax.ru/
18. Academic Reference http://ar.cnki.net/ ACADREF

19. DnexTpoHHas KOJJIEKLIMsSI KHUI HM3AaTenbcTBa Springer: Springer eBooks
http://link.springer.com/MexayHapoaHOro HMHCTUTyTa Ou3Hec-aHamu3a. URL:

http://www.iiba.ru

10. MeToauuyeckue yKazaHus JAJIs1 00y4AIOUIUXCHA MO0 OCBOCHMIO IMCIIHU-

IJIMHBI
HanmeHOBaHME METOIMYECKUX MATEPHU- Ton MecToHax0XIeHuE MaTepHalIa
aJIOB JUISI 00Y4aIOIIHXCSI YTBEPKICHUS (cchlika Ha calT ¢umana)
Manuna O.JO.. Meroandeckue pexo- https://cloud.mail.ru/public/CnoV/cYBRvy
MEHJIalIMM TI0 BBINOJIHEHUIO KOHTPOJIb- AHR
HOI paboThl N0 mucHHUILUIMHE « TexHomo-
rUU 00pabOTKK OOJIBIINX JAHHBIX» IS 2025

CTYICHTOB, 00YYarOIINXCS 110 HAIIpaBJiie-
Huto mnoaroroBkd 38.03.01 «BxonHo-
MHKa», Ipopuiib brusHec-apxuTekTypa u
AHAJINTHKA

ITpuxaz DUHYHUBEpPCUTETA oT
14.05.2021 1. Ne 1040/0 «O0 yTBepKIC-
HAW METOAMYECKUX PEKOMEHIAIUN II0
[JJAHUPOBAHHUIO W OpTaHU3aIlMN BHeEa-
YAUTOPHOW CaMOCTOSATENFHON pPaboTh
CTYIEHTOB IO 00pa30oBaTENBHBIM IIPO-
rpaMmMaM OakajaBpuaTa W Marucrpa-
Typsl DUHAHCOBOM YHHUBEPCHUTETE)

https://www.fa.ru/upload/iblock/dc2/a5qpi6
gb0k0I16jz01c4g9y1cv5x35ey3/Prikaz- -
1040 o0-0t-11.05.2021.PDF

11. Tlepeyenb MHGOPMALMOHHBIX TEXHOJIOTHH, HCIOJIb3yeMbIX IIPH OCY-
IIEeCTBJIEHNH 00pa30BaTeJIbHOI0 MpoLecca Mo JUCHMILUIMHE, BKJKYas mepe-
YeHb He00XO0AUMOro MPOrpaMMHOro odecrneyeHuss 1 MHGOPMALMOHHBIX CIPa-

BOYHBIX CUCTEM

11.1. Komnaekm quyeH3u0OHHO20 NPOCPAMMHO20 0DecneueHus:

1. Linux, Libre Office.

2. AatuBupyc Kaspersky
R 1 R-Studio

Python

11.2. Cosépemennvie npogheccuonanvhvie 6azvl OAHHBIX U UHPOPMAUUOHHDLE

CnpaesouHble cucmembal:

11.3. Cepmughuyuposannvie npozpammmusie u annapamuvlie cpeocmea 3a-
wumol uHgopmayuu: He nPedyCMompeHbl.
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http://www.iiba.ru/
https://cloud.mail.ru/public/CnoV/cYBRvyAHR
https://cloud.mail.ru/public/CnoV/cYBRvyAHR
https://www.fa.ru/upload/iblock/dc2/a5qpi6qb0k0l6jz01c4g9y1cv5x35ey3/Prikaz-_-1040_o-ot-11.05.2021.PDF
https://www.fa.ru/upload/iblock/dc2/a5qpi6qb0k0l6jz01c4g9y1cv5x35ey3/Prikaz-_-1040_o-ot-11.05.2021.PDF
https://www.fa.ru/upload/iblock/dc2/a5qpi6qb0k0l6jz01c4g9y1cv5x35ey3/Prikaz-_-1040_o-ot-11.05.2021.PDF

12. Onncanue MmaTepuaIbHO-TeXHUYECKOH 0a3bl, He00X0AMMOI IS OCY-
LIeCTBJICHUS] 00pPa30BaTeIbHOIO NMPOLecca Mo AUCHUIIHHE

MarepuanbHo-TeXHHUECKast 0a3a, KOTOpoil pacnonaraer SpocnaBckuil ¢u-
nran OUHYHUBEPCUTETA: Ay JUTOPHBIN (POHJI, KOMIIbIOTEPHBIE KJIACCHI U JIP.

JIekIMOHHBIE M TPAKTHUYECKUE 3aHATHUS MPOBOASITCS B MYJIbTUMEIUMHBIX
ayIuTOpUsX Qpuinana, a Takxke B 000pyJ0BaHHBIX KOMIIBIOTEPAMU U MYJIbTUME UM -
HBIM 000pYy/I0BaHUEM Kilaccax.

[Ipodeccopcko-negarornueckuii COCTaB 3HAKOMUTCS C IICUXO0JIOT0-(hr3n0II0-
IMYECKUMU OCOOCHHOCTSIMU OOYYaIOIIUXCs MHBAIUIOB M JIHI] C OrPaHUYEHHBIMU
BO3MOXKHOCTSMH 370pOBbs. [Ipn HE0OOXOAMMOCTH OCYILIECTBISAETCS JTOMOJIHUTEb-
Has MOJJIepXKKa MPEernojaBaHUsl ThIOTOPaMH, MCUXOJOTaMU, COUMAbHBIMU paboT-
HUKaMU, TIPOIIEIIIUMHU MOJITOTOBKY aCCUCTCHTAMU.

B cooTBeTcTBHM ¢ METOAMYECKUMH peKoMeHAarusIsMu MunoopHayku Poccun
(yrBepxkaenbl 08.04.2014 Ne AK-44/05BH) B Kypce npearnoiaraeTcs UCIoib30BaTh
COLIMAJIbHO-aKTUBHBIE U pedIeKCUBHBIE METOAbl 00Y4YEHUS, TEXHOJOTUH COILIMO-
KyJbTYPHOUM peaOuiIuTalMK C LENbI0 OKa3aHUs MOMOIIU B YCTAaHOBJICHUH TOJHO-
IIEHHBIX MEXJIMYHOCTHBIX OTHOIICHUW C JIPYTUMH CTYJIEHTAMH, CO3JIaHUU KOM-
(GOpTHOTO MCHUXOJIOTMUECKOT0 KIIMMaTta B CTyneHueckoi rpymnme. [logbop u paspa-
00TKa y4eOHBIX MaTepUaJIOB MPOU3BOSATCA C YUETOM IPEIOCTaBICHUSI MaTepuasa
B pa3InYHbIX GOpMax: ayIMagbHOM, BU3yalIbHOM, C UCIIOJIb30BAHUEM CHIEIIHAIBHBIX
TEXHUUYECKUX CPEACTB U HHPOPMALIMOHHBIX CUCTEM.

OcBoenue aucuuminnbl guiamu ¢ OB3 ocyrecTBiasieTcs: ¢ UCNOIb30BaHUEM
CpelCTB 00yuYeHHUs OOIIETr0o M CHEIUATbHOTO Ha3HA4YeHHUs (IIEPCOHAIBHOTO U KOJI-
JIEKTUBHOTO HCTOJb30BaHMs). MaTepuaabHO-TEXHHUECKOE OOecredeHne Mpeay-
CMaTpHBAaeT MpUcrnocobieHne ayauropuit Kk Hyxaam i ¢ OB3.

dopma MpoBeACHHS aTTECTAMH JJIA CTYJECHTOB-MHBAIUIOB YCTaHABIIMBA-
€TCs C YYEeTOM MHIUBUAYAJIbHBIX ICUX0(PU3NUYECKUX 0COOEeHHOCTEH. J{J1s1 cTyIeHTOB
¢ OB3 npenycmatpuBaeTcst 1OCTyIHAsE opMa MPEIOCTaBICHUS 3aJaHUN OIIEHOY-
HBIX CPEJICTB, @ UMEHHO:

— B MEYATHOW WJIM DJEKTPOHHOU (hopme (Il TUI] C HAPYIIEHUSIMH OTIOPHO-
JBUTATEJILHOIO anmnapara);

— B MIe4aTHOM (hopMe MM AIIEKTPOHHOU (hOpME C YBEIHMYCHHBIM MIPUPTOM U
KOHTPACTHOCTBIO ([J1s1 JIUII C HAPYIICHUSIMU CIIyXa, peUH, 3peHHUS);

— METOJOM UYTEHHS] aCCUCTEHTOM 3aJaHus BCIYX (JI JIMIl ¢ HAPYLICHUAMHU
3peHHUs).

CryneHTaM ¢ MHBAIUJAHOCTBIO YBEJIMUYUBAETCS BpEMSI Ha IIOJITOTOBKY OTBETOB
HA KOHTPOJbHbIE BOMPOCHL. J{JI1 TaKMX CTYJEHTOB MPEeIyCMAaTPUBAETCS JOCTYITHAS
dbopma peaoCcTaBiIeHUSI OTBETOB Ha 3aJ]aHus, 4 UMEHHO:

— MUCBMEHHO Ha Oymare uiu HaOOpoOM OTBETOB Ha KOMIIBIOTEPE (IS JIMI] C
HapyILICHUSIMU CITyXa, pEeUn);

— BBIOOPOM OTBETA M3 BO3MOXHBIX BAPUAHTOB C UCIIOJIL30BAHUEM YCIIYT ac-
CUCTEHTa (U151 JIUI] C HAaPYUIEHUSIMU OTIOPHO-JIBUTAaTEJIbHOIO anmnapara);
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— YCTHO ([JIs JIMIl ¢ HApYIICHUSIMU 3PEHUS, OMOPHO-IBUTATEILHOIO ara-
parta).

[Ipu HeoOX0AUMOCTH JIJIsl 00YUAIOIIUXCS C MHBAJIUTHOCTBIO MIPOIIeAypa Olle-
HUBaHUS PE3YJIbTATOB 00YUECHHS MOXKET IPOBOJIUTHCSI B HECKOJIBKO ATAMOB.
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