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1.HanmeHoBaHue AUCIHUIIJINHBbI

Juciuminaa « TexHoaorun o0padoTKU OOIBIINX JaHHBIX)

2.1lepevyeHb IIAHUPYEMBIX Pe3yJIbTATOB OCBOCHUS 00Pa30BaTeIbLHOM
nporpamMmsbl (nepedyeHb KOMIIETEHIUI) ¢ YKa3aHHEeM HHAUKATOPOB UX JOCTHKEHUS H

JncuuruimHaa

«Texnomorun 006pabOTKU

OONBIINX JTAHHBIX)»

IUVIAHUPYEMBIX Pe3yJbTATOB 00y4eHUsI M0 JUCHUILJINHE

o0ecrieunBaeT

UHCTpyMeHTapuil popmMupoBanus ciaeayomux komnerenuuii: [TIKH-4.

TpeOOBaHUH K
HUM

Kox Haumen Haakarops: PesyabTaThl 00yyeHus (yMeHust
KOMITeTeH OBaHMe [ U 3HAHMSHA), COOTHECEHHbIE C
. KOMIIeT O — HHANKATOPAMM 10CTUKEHUS
eHIIUH KOMIIeTEeHIIUH
3HaTh! cyniecTByronme
CTaHJApTHI, HEOOXOIUMBIC TSI
CO3/1aHUsI TEXHUYECKOTO 3aJaHus U
1. HeMOHCTpI/IpyeT 0azoBBIC TCXHHUYCCKOTO IMPOCKTA C Y4ETOM
3HAHUS O CYIIECTBYIOIINX crienuuaeckux TpedoBaHUN
MaTeMaTHYEeCKUX METOJIaX U | OOJIBIINX TaHHBIX
cucTeMax YMerhb: UCHOJIB30BaTh U
[IpOTpaMMHUPOBAHMAL. aJlalITUPOBATh CYILLECTBYIOLINE
CTaHJApPTHI C y4ETOM
Cnocoben crenupuIecKux
MMPOEKTUPOBA TpeOoBaHU OONBIINX JAHHBIX
Thb U 3HaTh: TEXHOJIOTHIO pa3paboTKU
Peau30BbIBA | 3 lcnonbayer u TEXHUYECKUX 3aJaHul U
Th aJaNTHpPYeT TEXHUYECKUX MPOEKTOB, B KOTOPBIX
NPUKIIA/HBIC | CyIEeCTBYIOIIHE HCIIOJIb3YIOTCS TEXHOJIOT U
INKH-4 MPOTPaMMHBI | MATEMATHYECKUE METOAbI U OOJIBIIMX JAaHHBIX
€ CUCTEMBI B | CHCTEMBI YMeTh: pa3pabarbiBaTh
COOTBETCTBUU | IIpOrpaMMHUPOBAHUA IJIA TEXHUYCCKHUE 3aJIJaHUA U
C aHAJIU30M PCUICHUA IIPUKIIAHBIX TEXHUYECKUX MPOEKTHI, B KOTOPHIX
3a7a4d U 3ajza4. UCIIOJb3YIOTCS

TEXHOJIOTHH OOJIBIINX JaHHBIX

3. Bnazeer HaBbIKaMu
NIPOEKTUPOBAHUS U
pa3paboTKN KOMIIOHEHTOB
IPOTPaMMHOTO
oOecreyeHns: Ha OCHOBE
COBPEMEHHBIX TapajiurMm,
TEXHOJIOTHI U SI3BIKOB
IPOTPaMMHUPOBAHUSL.

3HATh: COBPEMEHHBIE ITPUHIUIIBI
yIIpaBJIeHUs! pab0YUMH POCKTaAMH,
IPUMEHSEMBIMU K
TEXHOJIOTUYECKOI HH(DpACTPyKType
OOJIBIINX TAHHBIX

YMeThb: NPUMEHATh COBPEMEHHBIE
NPUHIUIBI YIPaBICHUs pabOUYUMHU
MPOEKTaMH TEXHOJOTMUECKOM
UHPPACTPYKTYPbI OOJIBIINX
JTAHHBIX




3HATh: METOIBI U UHCTPYMEHTBI
aHaJIM3a TaHHBIX ¥ MAITUHHOTO
00yueHust

YMeTh: IPUMEHSATh METOJIbI U
WHCTPYMEHTHI aHAJIN3a JTAaHHBIX

4. ITpumeHsieT MeTOIbl
MAIIMHHOTO OOyUYCHHUS JIIs
pelIeHus MPUKIIATHBIX
3aJ]a4 aHa/Iu3a JaHHBIX.

3.MecTO IMCHUILVIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

Huciumuinna ~ «TexHonorun  oOpabOTKM  OONBIIMX — JAHHBIX»  SIBISETCA
npeanpoduiIbHeIM NpodheCCUOHANTBHBIM LIUKJIOM NMPOQUiIs «AHANU3 TaHHBIX U MPUHATHE
pelieHrii B OKOHOMHMKE M (QuHaHcax» Mno HamnpasieHuto mnoaroroku 01.03.02
«IIpukiagnas MaTeMaTuka 1 HHPOPMATUKa.

4.00beM IMCHUILIMHBI (MOXYJIsI) B 32U€THBIX eAMHUIAX U B AKAJIeMUYECKUX
yacax ¢ BblJeJIeHUeM 00beMa ayIMTOPHOM (JIeKIMH, CEMUHAPBI) U CAMOCTOATEILHOM

padoThI 00y4aKOIIUXCS

Ounas gopma oOydeHUS

. Bceero (B 3/e n Cemectp 5
Bupa yueOHo# padoThl 0 IMCUMILINHE
yacax) (B yacax)
OO6mrast TpPyA0€MKOCTh AUCITUTLTHHBI 5/144 144
KonTtakTHas paboTta - AyTuTOpHBIC 3aHATHS 50 50
Jlexun 16 16
CeMmuHapcKue, TPAKTUICCKUEC 3aHATHUS 34 34
CamocrostenpHas pabora 94 94
Bun Texyiero KoHTpois KonTponbnas pabora
Bun npomexyTouHoii arTecTanuu DK3aMeH

OuHo — 3a04Has popma 0OyUCHHS

. Bcero (B 3/e n Cemectp 5
Bupa yueO6Ho# padoThl MO 1M CHMILINHE aacax) (B acax)
OO61ast TpPyA0eMKOCTh AUCHUTUTHHBI 5/144 144
KonTakTHas paboTta - AyTUTOPHBIE 3aHATUS 28 28
Jlexnnn 12 12
CeMuHapckue, IPaKTUYECKUE 3aHATHS 16 16
CamocrostenbHas paborta 116 116
Bun tekyiero KOHTpOJIst KonTtponsHas pabota
Bun npoMexyTo4HOH aTTecTanuu OK3aMeH




5.Coaep:xxanue IMCHUIIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM (pa3aesam)
AUCHUILIMHBI ¢ YKa3aHUEM X 00beMOB (B aKaJeMHYeCKHX Yacax) U BUAOB Y4eOHBIX
3AHATHN

5.1.ConepxxkaHue TUCHMILIMHBI

Tema 1. bubauoreka NumPy u Pandas.

B pamkax tembl paccmaTpuBaeTcs TexHojiorudeckuit crek Python nis oOpaboTku u
aHanM3a JaHHbIX, Bo3MOXHOCTH Python kak glue language, cnenu- ¢uka O6uOIMOTEKU
NumPy u ee ponb B 3xocucteme Python. Opranuzamus mMac- cuBoB B NumPy: xpaHnenue
JaHHBIX, CO3/IaHUE MACCHUBOB, IPUHIIUIIBI PeaU3allii Onepaluil ¢ eIMHBIMU UCXOIHBIMU
JaHHBIMHM. YHHBepcalibHble (YHKUMM WU NpUMEHEeHHEe (QYHKIUH 1o ocaM B NumPy.
[IpuHIMO pacnpocTpaHeHUs: 3HAYEHUN MpU BBIMOIHEHUM onepanuii B NumPy: o6miwmii
NIrOpUTM U NIpUMepbl MackupoBaHue U TPUXOTIIMBOE UHJEKcHpoBaHue B NumPy.

B pamkax TemMbl paccMaTpuBarOTCs  BO3MOxHOCTH  Oubnuoreku Pandas.
Opranuzanus Pandas DataFrame u opranmzanus unaekcaruu ains DataFrame u Series;
NpUMEHEHHE YHHMBEPCAJIbHbIX (QYHKIMH M paboTra ¢ MycThIMM 3HaueHusiMu B Pandas.
OO0benuHeHne NaHHbIX U3 Heckonbkux Pandas DataFrame: oOmias jmoruka m mpuMepsbl.
PaccmarpuBaercsa onepanus GroupBy B Pandas DataFrame u peanuzanust B Helt mojaxona
«pa3z0ueHue, MpUMeHEeHNE U 00 BEIUHEHUEY.

Tema 2. Ucnonib30BaHue pa3andHbIiX (popMaToB ailsioB B 3aja4yax o0padoTKu
JAHHBIX.

B pamkax Tembl paccmaTpuBalOTCA NPUHIUIB paboThl ¢ (aitnamu, Gaitnsl u
ornepaimoHHbie cucteMbl. Crienndrka TEKCTOBBIX U OMHAPHBIX (pailyioB.

B pamMkax Tembl paccMaTpuBaeTCsl 3ajladya cepualiM3aluyd U JIecCephalin3a- IUU
JTAHHBIX W HWCIOJBb30BaHUE Pa3NUYHBIX (popmaroB (aitoB s ee pereHus. OnucaHue
dopmara aitna JSON u npumep onucanus TaHHBIX B 3TOM (opMaTe U B3aUMOJICUCTBHS C
HUM B Python.

B pamkax Ttemsl paccmarpuBarorcs dopmar XML u momenr DOM: obmas
XapaKTepucTrKa, mpuMmep onucanus naHHbix B XML u DOM, paboTa ¢ HUMU ¢ TOMOIIIBIO
oubmoreku BeautifulSoup.

B pamkax Tembl paccMarpuBaercs npobiemaruka GopmaToB GaiIoB A XpaHEHUS
1 00paboTku Oonbmux gaHHBIX. DopMmatel (aitmoB NPY u HDF: oOmas xapakrepucTtuka,
pUMep B3aUMOJEHUCTBUSA C JaHHBIMU 3TUX GopmaToB B Python.

Tema 3. BzaumopgeiicTBue ¢ TaOJUYHBIMU JAHHBIMHU B NMPHUJIOKEHUSAX 00padOTKH
JTAHHBIX.
B pamkax temsl paccmatpuBaeTcs ¢opmar daitmoB CSV, npeacTaBieHne TaHHBIX B
aToM (hopMaTe 1 B3auMoJelicTBHE ¢ HUM B Python.
B pamkax TeMbl paccMaTpuBarOTCs BO3MOKHOCTH Hcmofib3oBaHus Excel mis
BHEIIHUX MPUIIOKEHUH 00paboTku naHHbIX. B3aumopeiictBue ¢ Excel u3 Python c
nomoIbo oudauoreku XLWings: npuHIUIIBI paOOTHI U TPUMEPHI KCTIOJIb30BAHUS.



Tema 4. Busyanusanusi 1aHHbIX.

B pamkax Tembl paccMaTpHBaIOTCs OCHOBBI paboThl ¢ Ombnuorekoi matplotlib:
OopraHu3alus CHCTEMbl KOOPAMHAT, O(OpPMIIEHHE OCEd, LIBETa M LIBETOBBIE KapThl B
matplotlib, ctunu auHMil 1 Mapkepsl. Pyplot 1 00beKTHO-OpUEHTUPOBAHHBIA HHTEp(EIiC
matplotlib. Ynpasnenue ¢purypamu u cozganue MHOKeCTBa IpaKOB Ha OJTHOM PUCYHKE.
Paznuunbie TUnbl rpaduKoB.

B pamkax Tembl paccMaTpUBaeTCs BU3Yyalu3alysl JaHHBIX C TOMOIIBIO OMOINOTEKH
Pandas: HaGop MeTO0B J1sl MOCTPOEHUs rpadMKOB, peaJTu30BaHHbIN B CTPYKTYypax Series
u DataFrame.

B pamkax TeMbl NpOBOAMTCS BBEJICHHWE B Pa3BEAOYHBIM aHAIM3 JAHHBIX: THUIIBI
NPU3HAKOB, aHAJU3 paclpeiesieHui, aHajdu3 Mep UEHTPAJbHOMW TEHACHIIMU U TOHMCK
BBIOPOCOB, aHaIM3 B3aUMHOTO paclpelesieHds M NapHbIX Koppensuuid. IIpoBenenue
pa3BeJOYHOrO aHaIM3a IaHHBIX C OMOIBI0 OMbInoTeku Seaborn.

Tema 5. Padora co cTpokaMu B NPUJIOKEHUSIX 00PA0OTKM TaHHBIX.

B pamkax Tembl paccMaTtpuBaroTCs BO3MOXXHOCTH python mo ¢opmartupoBaHuio
ctpok: Y%-popmarupoBanue, mero format, f-ctpoku.

B pamkax TeMbl paccCMaTpUBarOTCS OCHOBBI Pa0OTHI C PETYISIPHBIMU BBIPAKSHUSIMU :
0a30BBI CHHTaKcUC, mNpuMepbl. Moxaynbs re B Python. Ilpumeps wucnosib3oBaHus
PEryJSPHBIX BBIPAKCHUH.

B pamkax TeMbl paccMaTpuBaeTcs MCHOJIb30BaHMS XAUIMPOBAHHS TpHU paboTe co
ctpokamu. CTpoku B OUOIMOTEKE numpy.

Tema 6. BBenenne B 00padOTKYy TEeKCTAa HA €CTECTBEHHOM Sfi3bIKe B 3ajJadyax
00padoTKH JTaHHBIX.

B pamkax Tembl paccMaTpUBAaIOTCA CErMEHTAlWs M TOKEHHW3alMs TEKCTa Ha
€CTECTBEHHOM $I3bIKE, CTEMMMUHT U JiIeMMarTu3aius, npumepsl Ha Python. Ucnonb3oBanue
MEMOM3aIlMid Ha TnpuMmepe paboTel co cTpokamu. PaccrosHue Jle-BeHIIHTEWHA:
ompejieNieHne, anuroput™M dPEGEKTUBHOTO TMMOUCKAa ONTUMAJIbHOTO  PEIAKIIMOHHOTO
npennucanus, mnpumep mnoucka Ha Python. BekropHoe mnpencraBieHue TekcTa Ha
€CTEeCTBEHHOM s3bIKke: o0mmi anroputM noaxonaor TF; TF-IDF.

Tema 7. IlpopuaupoBanue npoueccoB 00padoTKU JaHHBIX, OM0aMoTeKka Numba u
BekTopusanusa B Numpy u Numba.

B pamkax tembl paccmaTpuBaeTcs TpOGUIUPOBAHUE PEANTH3AIMU AITOPUTMOB Ha
Python, mpuHIUOBI pemieHus] 3aJadd ONTUMM3AIUU TPOU3BOJUTEIHLHOCTH AITOPUTMA.
bubnmmoreka Numba: mnpuHIHMIBl padboOTh, 0a30Bble MPUMEPHI  HUCIOITH30BAHMS.
BekrTopuzamuss B numpy: KIIOYEBBIC MapaMeTpbl (QYHKIMH, MPUMEPHl MPUMEHCHUS,
MCITIOJIb30BaHUE 000OIIEHHON CUTHATYPHI (DYHKITHH.

Tema 8. BzanmogeiicTBue ¢ 0a30if JaHHBIX B MPUJI0KEHUAX 00pa0OTKH JaHHBIX.
B pamkax Tembl paccmaTpuBaeTcsi B3anmojelictBue u3 Python ¢ 6a3oii maHHBIX Ha
npumepe API SQLite. bazoBble BO3MOKXHOCTH pabOThI C TPaH3AKIIUSAMHU.

Tema 9. [TapanieabHast 00padoOTKA TaHHBIX.
B pamkax Tembl paccMaTpuBaeTcs creruduka COBPEMEHHOTO ammapaTHOIo
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oOecrieueHust sl 0OpaOOTKM OOJBIIMX JAHHBIX W TpobiemMa MaclTabupyeMOCTH
napajyielbHbIX  BBIYMCIECHUNA. MHOIOMPOLIECCOPHBIE ApXUTEKTYypbl C oOwWwed u
pazzensieMoil namsAThIo — ceu(rKa U CpaBHEHHUE.

[lonxonpl K NEKOMMO3UIMU KPYIHBIX BBIYMCIUTEIBHBIX 3aJa4 Ha MOA3aJaud IS
napajjieIbHOrO HUCIHOJIHEHHs. Mogenu napajuleIbHOro NpOrpaMMHpPOBAaHUS U HX
COUYETAEMOCTh C apXUTEKTypaMH MapajieIbHbIX BBIYMCIUTENbHBIX cucTeM. Creuundurka
pasnuyMs MEX1y OTOKAMH U MPOIIECCaMHu.

[Ipobnema Global Interpreter Lock B Python u cnoco6sr 00xo/a ee orpaHUYCHUN.
Mopayne Python multiprocessing — Ha3HaYeHUE U OCHOBHBIE BO3MOXHOCTH, API
multiprocessing.Pool.

Tema 10. budanorexka Dask

B pamkax Tembl paccmarpuBaercs OHOMMOTEKa IJs aHaiu3a OOoJbIIMX 00BEMOB
nanHbeix Python Dask, pasnuunbie npemyiaraembie el moaxosl K 00paboTke naHHBIX. B
YaCTHOCTH, TPU KIIIOYEBBIX CTPYKTYphl naHHbIX Dask: Dask.Array, Dask.DataFrame u
Dask.Bag ux cneumnduka v mpUHIMI BBIOOpA CTPYKTYp NAaHHBIX NPHU PEIICHUH 3aj]ad.
PaccmarpuBaercs rpad 3aBucuMocTel 3a7a4, KaK KJIIOYeBask CTPYKTypa JJIsi OpraHU3aluu
napajyienibHol o0paboTku maHHbIX B Python Dask. PaccmarpuBaercss npuHuum u
IpUMepbI UCTIOJIB30BAHMS paclapayieTMBaHue aJropuTMoB ¢ nomoinbio dask.delayed .

PaccmarpuBaerca crpyktypa nanubix Dask.Array, cnenuduka ee peanuzanuu u
NpUMEHEeHHs, Tpoleaypa co3laHus, NojnepxkuBaemble Dask.Array omnepauuu u ee
ornmnuus o NumPy ndarray. PaccmarpuBaetcs cTpykTypa nanHbix Dask.DataFrame,
cneupurKka ee peanu3ali MW TPUMEHEHHs, TNpoleAypa CO3JaHus, OrpaHUYEHUs
ucnons3oBanus  Dask.DataFrame. PaccmarpuBaroTcss  omepanuu — M3MONHHTa B
Dask.DataFrame u omepamuu Dask.DataFrame paGoTaromue €O CKONB3SIIMM OKHOM.
PaccmarpuBaercst cTtpyktypa manHHbix Dask.Bag, cnemuduka ee peanmmzanum U
NpUMEHEeHHs, TMpoleaypa co3manus, mnoanepxkuBaemble  Dask.Bag  omepanun.
Opranuzanus BeraucieHuid ¢ momomipto Map / Filter / Reduce : oGmuii npuHmmum u
crienuduka mapaaieabHON pean3anun o0padOTKH JaHHBIX ¢ moMoIbio Dask.Bag.

Tema 11. O630p npobsemM 00padoTKN 00JbIINX JAHHBIX U BbIYMCJIEHUSA 00IEr0

Ha3HaueHus Ha GPU

Bonpime nanHble — omnpeaelieHne W MPUYUHBI BOSHUKHOBEHHUS 3a7a4 00padOTKU
OOJBIINX [OaHHBIX. Bb30Bel «boNbpmMX  HaHHBIX»: O00BEM  JaHHBIX, cjadas
CTPYKTYPHUPOBAHHOCTh JAHHBIX, CBSI3HOCTh JaHHBIX, 00pabOTKa JaHHBIX C TOMOIIBIO
HE3aBUCUMBIX cepBucoB. Crenuduka anmapaTHOTO OOECHEYECHHs ISl PEIICHHs 3aj]ad
o0paboTku Oonbmmx JaHHBIX. [Ipo6iema BEIOOpa THMTUYHBIX CPEICTB 00paOOTKU JAaHHBIX,
aJICKBaTHBIX pPa3MYHBIM OOBbeMaM MaHHBIX. [IpuHIMI 00pabOTKM MaHHBIX Ha 0Oasze
omepanuit map / filter / reduce, mpunnunel apxutekTypbl hadoop. McTounnku Gombmux
JAHHBIX ¥ TPUKIIATHBIE 3a71a9i 00paOOTKM OOJBITUX JTAHHBIX.

Uctopus pazsutus u obmas xapakrepuctuka GPU. Apxurtektypa Nvidia CUDA.
[Tpunuunel opranu3anuu Berarcienuit B apxutekrype Nvidia CUDA.

3nakomctBo ¢ OuOnunorexoil PyTorch. Ilonsitue Tensopa B PyTorch. bazoBwie
onepaiuu ¢ TeHzopamu B PyTorch.



5.2. Y4eOHO-TEMATHYECKHUH IJIAH

Ounas ¢popma 00yueHus

TpynoemkocTh B 4acax

KounrakTtHas pabdora

Haumeno
AynuTopHasi padora

BaHUeE
TeMbI Cemun Camocr

(pasaena) Bceero O6ma e a-psl, oATeNb

AU CIHILI K1 MpaKTu Has

i, B T.
HHbBI ’ - qecKkne pa6ora

Y.: 3aAHATH
b3 |

®opmbl
TeKyLlero
KOHTPOJIsA
yCIeBaemMocT
u

bubmmoreka

NumPy n 13 5 2 3 8
Pandas

Hcnonb3zoBan
ne
pas3IuyHBIX
¢dbopmaroB
(haiinoB B
3amadax
00paboTku
JAHHBIX.

15 5 2 3 10

Bsaumonetict
BHE C
TaOJIMYHEIMH
JIAHHBIMH B 12 4 1 3 8
MPHIIOKCHHSX
00paboTKu
JIAHHBIX.

Buzyanuzanu 12 4 1 3 8
s1 TAaHHBIX

Pab6ota co
CTpPOKaMH B
OPUIIOKEHUIX 12 4 1 3 8
00paboTKu
JTAHHBIX

Beenenue B
00paboTKy
TEKCTa Ha
€CTECTBEHHO 13 4 1 3 9
M SI3BbIKE B
3aJa4ax
006paboTku
JTAHHBIX

VYyactue B
pelIeHun
3a7a4 Ha
MPAKTHYCCKU
X 3aHATHUAX.
OO6cyxneHus
o
pe3yibTaTamMm
CaMOCTOSITEND
HOM pabOThI




[Ipodpunupos
aHue
MPOIIECCOB
00paboTku
JTAHHBIX,
oubnmoreka
Numba u
BEKTOpHU3AII
s B Numpy u
Numba.

12

Bzaumoneiict
BUE ¢ 0a3oi
JTAHHBIX B
HpI/IJ'IO)KCHI/H[X
00paboTKu
JAHHBIX.

12

[Tapannens
HadA
00paboTKa
JAHHBIX

15

10

10

Bubanoreka
Dask

16

11

00630p
npooeM
00paboTKn
0OIBIINX
JAaHHBIX U
BBIYHCIICHHUS
o0I111ero
Ha3HA4YEHHUS
Ha GPU

12

B nenom 1o
IUCIUIIINHE

144

68

16

34

94

CornachHo
yueOHOMY
IUIaHYy:
KOHTPOJIbHAS
paborta

OuHo — 3a04Has popma 0OyICHHS

Haumeno
BaHHe
TeMbl

(pa3nena)

JM CITMILT

HHBI

TpyroeMkocTh B yacax

Bcero

KonTakTHas padora -
AynuTopHasi padora

(011311
ast,
BT.
q.:

Je
K1
A

CeMun
a-pbl,
NpaKkTH
YyecKHe
3aHATH
A

Camoct
osiTe]Ib
Has
padora

Dopmbl
TeKyLLero
KOHTPOJIA

ycneBaemMocT
u

10




Bbubnuoreka
NumPy u
Pandas

13

10

Hcnonb3zoBan
ue
Pa3IAYHBIX
¢dopmaToB
¢aiinos B
3aja4ax
00paboTKn
ITaHHBIX.

13

11

Bzaumoneiict
BHE C
TaOTUYHBIMHU
IAHHBIMH B
TIPHITOKCHHSIX
00paboTKu
JTAHHBIX.

13

11

Buzyanmszanu
s JaHHBIX

12

10

Pab6oTa co
CTPOKaMH B
TIPHITOKCHHSIX
00paboTku
JTAHHBIX

12

11

BBeneunue B
00paboTKy
TEKCTa Ha
€CTECTBEHHO
M

SI3BIKE B
3aauax
00paboTKu
JTAHHBIX

12

10

[Tpodunupos
aHHe
MPOIIECCOB
06paboTku
JIAHHBIX,
oubnnoreka
Numba u
BEKTOpHU3aIU
1 B Numpy u
Numba.

13

11

Vuacrtue B
peeHuu
3a7a4 Ha
HpaKTI/I‘ICCKI/I
X 3aHIATUIX.
OO6cyxneHus
o
pe3ynbpTaTam
CaMOCTOSTEIb
HOM pabOTHI

11




Bzaumoneiict
BHE C

0azoit
JAHHBIX B
MIPUIIOKEHU
X

00paboTKn
IAaHHBIX.

14

11

[Tapannens
9 Hasda
00paboTka
TAHHBIX

13

11

bubmmoreka

10 Dask

13

10

00630p
npooieM
00paboTKu
OOJTBIIIIX

11 TAHHBIX U
BBIYHCIICHUS
ob1ero
Ha3HAYCHUS
Ha GPU

13

10

B 1iestoMm 1o
JUCLUILINHE

144

28

12

16

116

CornachHo
yaeOHOMY
TUIaHYy:
KOHTPOJIbHAS
paborta

12




5.3.ConepkaHue CeMMHAPOB, NPAKTHYECCKHUX 3aAHATHI

IlepeyeHb BONPOCOB A5l 00CYKAeHHUS HA

HaumenoBaHn
e Ten CEeMHHAPCKHX, MPAKTHYECKUX 3aHATHAX, D opmbl

(pasnestoB) PeKoMenlyeMble HCTOMHUKH U3 Pa31elIoB 89 npoBeeHus

(yxa3piBaeTcsi pasjes U NOPSAKOBBII HOMep 3aHATHI

AUCHUTLTHHBI
HCTOYHHMKA)

Texnonornueckuit crex Python ns oO6padotku u

aHaJIM3a JJaHHBIX

Bosmoxnoctu Python kak glue language

Opranuzanus MmaccuBoB B NumPy: xpaneHnue

JAHHBIX, CO3/JaHE MAaCCUBOB

[TpuHIUIIBEI peanu3aiuu onepanui ¢ €IUHbIMU Nutepaktus
bubnnorekxa WCXOJIHBIMU JTAHHBIMU. YHUBEPCAIbHBIC (DYHKIIUU Has (opma,
NumPy n U npuMeHenne QyHKuit mo ocsim B NumPy. paboTa Ha
Pandas Opranuzanusa Pandas DataFrame u opranusanus KOMIIBIOTEP

nHaekcauuu mig DataFrame u Series. e

[Ipumenenue yHuBepcanbHbIX QyHKIIUI U paboTa

C MyCThIMU 3HaueHusIMU B Pandas.

O0beanHeHre JaHHBIX U3 HECKOIbKHX Pandas

DataFrame: o6mias jgoruka u npumepsl.

8[1], 10[1], 9[2]

®dopmar daitnos Pickle, mpencraBienne 1aHHBIX B WNHuTepakTur
Hcnons3oBanu aToM dopmare u B3auMoieiicTBre ¢ HUM B Python. Has popma,
€ pa3InYHbIX ®dopmar daitnoB JSON, npencraBiieHHe TaHHBIX B paboTta Ha
dhopmaToB aToM dopmare u B3auMoieiicTBre ¢ HUM B Python. KOMIIBIOTED
(aiinoB B ®opmar XML u mogens DOM: oOmas xapakrepu- e
3agagax CTHKa, IpuMep onucanus JaHubix B XML u DOM NutepaktuB
00paboTKH Pabora ¢ XML ¢ nomouipro 6MOIHOTEKH Has (opma,
JTAHHBIX BeautifulSoup. pabota Ha

8[1], 9[1], 9[2] KOMIIBIOTEpE
Bsaumonelicts
He ¢ Bs3aunmopetictBue ¢ Excel 3 Python ¢ momoristo Nurepaktub
TaOJIMYHBIMU oubmnorexn XLWings. Has (opma,
JTAaHHBIMU B ®opwmart daitnoB CSV, npeacrabieHre JaHHBIX B pabota Ha
MIPUIIOKEHUSIX sToM (popmare u B3aumoaericTBue ¢ HUM B Python KOMIIBIOTEP
06paboTKH 8[1], 9[1], 9[2] e
JTAHHBIX.

[TocTpoenue Bu3yanu3auii ¢ MOMOIIBIO

6ubnmotexku matplotlib WHuTepakTus
Buzyanus [TocTpoenue BUu3yanu3anuil ¢ IOMOIIBIO Has popMma,
anus oubanorexu pandas paboTa Ha
TTAHHBIX [TocTpoenue Bu3yanu3anuil ¢ IOMOIIBIO KOMITBIOTEP

oubnmoreku seaborn e

8[1], 9[1], 9[2]
Pabota co OcHOBBI pabOTHI C PETryIIPHBIMH BBIPAKEHUSMU: HarepaxTus
CTpOKaMH B 0a30BBIl CHHTAKCHC, IPHMEPHI. Hast popwma,
MIPHUIIOKEHUSIX Moyss e B pabota Ha
00paboTkH python. 8[1], 9[1], KOMIIBIOTEP
JTAHHBIX e
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9]

Beenenue B
616 CermeHTanus ¥ TOKEHE3aIUsl TCKCTa HA €CTECTBCH-
00paboTK
p Y HOM SI3bIKE, CTEMMMUHT U JICMMAaTH3AIIHS,
TEKCTa WNHTrepakTus
npumepsl Ha Python.
Ha N Has ¢popMma,
Paccrosinue JleBeHmHTeliHA: ONIpeIeTcHIE,
€CTECTBEHHOM pabota Ha
IropuT™ 3PPEKTUBHOTO TTOUCKA ONTHMAIIEHOTO
SI3BIKE B KOMITBIOTEP
PEMAKIIMOHHOTO TPEIICAHUS, TPUMEP IMTOMCKA Ha
3aauax e
6046 Python.
00paboTKu
P o[1], 8[1], 8[2]
TTAHHBIX.
[Ipodunuposa
HUE
NpoQUINPOBaHWE  peaM3allH  AJITOPUTMOB
MIPOIIECCOB
060360 TKIL Ha Python WNHTrepakTus
p TIPUHIIUIIBI PEIICHHS 3219 ONITUMHU3AITIN Has ¢opMma,
AHHBIX
o ’ MIPOU3BOIUTEIIHHOCTH aJITOPHUTMA paboTta Ha
onbmuoTeka }
Numb bubnunorexa Numba: npuHuumbs! paboThl, 6a30BbIE KOMITBIOTEP
umba u
CKTODIAA MIPUMEPHI HCTIOTH30BAHMSL. e
BEKTOPHU3AIUS
proat 9[1], 8[1], 8[2]
B Numpy u
Numba
Bsaumonelicts
o WNHTtepakTus
ue c 6azoit . .
B3aunmoneiictBue u3 Python ¢ 6a3oii maHHBIX C Has popma,
aHHBIX .
a nomoinsio API SQLite. pabota Ha
MIPUIIOKEHUSIX or1. sril. 82
KOMIIBIOTE
00paboTKH [1], 8[1], 8[2] . P
JAHHBIX
crenuguKa COBpEMEHHOTO arapaTHOro
obecrieueHus 1711 00pabOTKU OOJBIINX JaHHBIX U
npo0iieMa MacIITabupyeMOCTH apauIeIbHbIX
BBIYHCIICHUH.
[Toaxoapl K AEKOMITO3UIIUU KPYITHBIX VHTepakTHB
TMapasiensHas BBIUHMCIUTENBHBIX 3a/]a4 Ha MOa3aauu JJis Hast hopma
2
06paboTKa napasuieTbHOTO UCIIOHEHHUS. paGoTa Ha
JAHHBIX [Ipo6nema Global Interpreter Lock B Python u KOMITBIOTED
crocoObl 00X0/1a €e OTpaHuYCHUH. e
Monayne Python multiprocessing — Ha3HaueHue U
OCHOBHBIEC BO3MOKHOCTH, API
multiprocessing.Pool.
9[1], 8[1], 8[2]
[Toaxon k 06paboTKe JAHHBIX C TOMOIIBIO
oubnmuorexku Dask.
Crpykrypa nanusix Dask. Array — npuHImn WuTepaktun
Bubamorexa paboTsl, API, mpuMepbl HCTIOIB30BaHNUS. Has popMma,
Dask Crpykrypa nanseix Dask.DataFrame — npunnun paboTa Ha
pabotel, API, mpumeps! NCTIOTH30BaHHSL. KOMITBIOTEP
Crpykrypa nanasix Dask.Bag — npunium paboTsi, e

API, mpuMepbl UCTIOJIb30BAHMSL.
9[1], 8[1], 8[2]
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00630p
pooieM
00paboTku
OOJIBIIINX
JAHHBIX
BBIUHCIICHUS
o0rmiero
Ha3HAYCHUS
na GPU

BE130BBI «BONBIINX JAHHBIX»: 00bEM JAaHHBIX,
ciabasi CTpYKTYPUPOBAHHOCTD JIAHHBIX, CBSI3HOCTh

JAHHBIX, 00pa00TKA JAaHHBIX C TOMOIIBIO
HE3aBHCHMBIX CEPBHUCOB.

HcTounuku OONBIIHX JAaHHBIX U NPUKIIAJIHBIC

3aaun 00padOTKH OOJIBIIHX JAHHBIX.
Apxutekrypa Nvidia CUDA. [TpuHImIIG

OpraHu3aluy BEIYHUCICHUH B apxuTekType Nvidia

CUDA.
9[1], 8[1], 8[2]

WNHurepakTus
Has Gopma,
paborta Ha
KOMIIBIOTED
e

6.IlepeyeHb yueOHO-METOANYECKOT0 00ecredeHUs JAJIs1 CAMOCTOSTEIbHOM

padoThI 00Y4aAKOIIMXCH MO IUCIUIIHHE

6.1.IlepeyeHs BONPOCOB, OTBOAUMBIX HA CAMOCTOSAITEIbHOE OCBOCHHE
AUCHHUNIMHBI, (POPMbI BHEAYIMTOPHOI CAMOCTOSATEIbHOH PadoThI

®opmbl
HaumeHoBaHue .
Tem (pazie/oR) IlepeyeHb BONIPOCOB, OTBOAUMBIX Ha BHanlIHTOPHOHU
CaMOCTOSITE/IbHOE OCBOEHHE CaMOCTOSITeILHOI
AUCHMILINHBI
padoThI
[TpunIMIT pactipocTpaHeHUs 3HAYCHUN TTPU O0630p nmuTepaTyphl U
BBITIOJTHEHUH oriepariuii B NumPy: oOmiuit BE0-UCTOYHHUKOB.
ITOPUTM U PUMEPHI. CamocrosTensHOE
bubnuoreka MackupoBaHu€E U IPUXOTIMBOE OCBOCHHE
NumPy u Pandas uHAeKcupoBaHue B NumPy. WHCTPYMEHTOB
Omneparnust GroupBy B Pandas DataFrame u AHATUTUYECKOU
peanu3anus B HEH M01X0/1a «pa3OueHue, 00paboTku. Pemenue
IPUMEHEHHE U 00beIMHEHUEY. 3a/1a4.
O0630p auTEpaTYpHI U
VCIOIE30BAHKE ®opwmar ¢aiinos NPY, npencraBiaeHue JaHHBIX | peG-neTOYHUKOB.
DPasIMYHBIX B 3TOM (hopmarte U B3aUMOJICHCTBUE C HUM B CaMOCTOSITELHOE
dopmaros ¢aitnos | Python. OCBOEHHE
B 32/1a4ax ®dopmar daittoB HDF, npencraBnenne qaHHBIX MHCTPYMEHTOB
06paboTKH B 3TOM (popmare u B3auMOICHCTBUE C AHAJIUTHYECKON
JTAHHBIX HuM B Python. 00paboTku. Pemenue
3az1a4.
O0630p uTEpaTYpHI U
B3aumoneiictBue B€0-UCTOYHUKOB.
C TaOIMYHBIMH CamocrosTenbHOE
JlAaHHBIMH B ITponsunytsie oneparyu ¢ Excel u3 Python ¢ OCBOCHHE
MPUIIOKEHUSIX nomoIpio 6ubnanorekn XLWings. MHCTPYMEHTOB
00paboTKu aHAJIUTUYECKON
JTAHHBIX. 00paboTku. Pemenue

3agay.
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O030p nHUTEpaTYpPHI U
BE0O-MCTOYHUKOB.

CamocrosTenbHoe
Buzyanmsanus [TocTpoenue TpexMepHBIX TpadhuKOB OCBOCHHE
TAHHBIX [IponBunyTas padboTa ¢ IBETOBBIMH KapTaMu WHCTPYMEHTOB
AHATUTUYECKOU
00paboTku. Pemenue
3azad.
O0630p auTEpaTYpHI U
BE0-MCTOYHUKOB.
Pabora co CamocrosTensHOe
CTPOKAaMH B Hcnonb30Banmst X3MUPOBAHUS ITPH paboTe CO
OCBOEHHE
TIIPUTOKCHUAX CTpOKaMH. FHCT CHTOB
00paboTKu Crtpoxku B OUOIMOTEKE humpy. pyM 9
AHHBIX AHATATUYICCKOM
00paboTku. Pemenue
3azad.
O0630p auTEpaTYpH! U
Beenenue B BE0-HCTOYHHUKOB.
Hcnosib30BaHre MEMOU3AIUH HA IPUMEPE
00paboTKy TeKcTa CamocrosTensHOe
paboThI CO CTPOKAMHU.
Ha €CTeCTBEHHOM OCBOEHHE
BekTopHoe npeacTaBieHNe TEKCTa Ha
SI3BIKE B 3a1a9aX . WHCTPYMEHTOB
€CTECTBEHHOM SI3BIKE: OOIIUN aITOPUTM .
00paboTKn AHATTUTHIECKOM
noaxonos TF; TF-1DF.
TAHHBIX. 00paboTku. Pemenue
3ajad.
[IpopunupoBanue
podump O0630p muTepaTypsl 1
MIPOLIECCOB
BE0-MCTOYHHUKOB.
00paboTKn
AHHBIX Bexropuzanus B numpy: kitoueBbie napamerpsl | CaMocTosITeNbHOE
2
KIMH, IPUMEPHI PUMEHEHUS OCBOEHHUE
onbmmoTeka (yHKLMH, IPUMEPEI I .
Numba 1 Hcnons3oBanue 00001IeHHOM WHCTPYMEHTOB
CUTHATYphl (PYHKIHMK B numMpy 1 numba. AHAIUTUYECKOU
BEKTOpHU3aIUs B
00paboTku. Pemenue
Numpy u
3ajad.
Numba a
0O0630p uTEpaTYpHI U
. BE0-UCTOYHHUKOB.
BzaumoneiictBue
N CamocTosiTensHOe
c 6a30ii JaHHBIX B
bazoBbie BO3MOKHOCTH pabOTHI € OCBOCHHUE
MIPUIIOKEHUSIX .
TpaH3akiusiMu ¢ nomoiibio API SQLite. MHCTPYMEHTOB
00paboTKn .
AHHBIX AHATUTUYECKOU
00paboTku. Pemenue
3ajad.
Monenu napaebHOro NpOrpaMMHPOBAHHS K | OG30p JIUTEPaTYphl U
UX COUYETAEMOCTb C apXUTEKTypaMH BE6-MCTOULMKOB.
napasuIeTbHBIX BEIUMCITUTEIBHBIX CUCTEM. CaMOCTOSTEILHOE
ngagnenLHaﬂ Crierpuduka paznudust M1y IIOTOKaMHU U OCBOCHIE
obpaboTka
p 1IpOLICCCaMH. UHCTPYMEHTOB
AQHHBIX MHoromnpoueccopHbie apXUTEKTYpPBI ¢ O0MWEH U |  apanuTHyeckoii

pa3;[enﬁeM0171 IaMsATBIO — CHCI_II/I(I)I/IKa n
CpaBHCHHC.

00paboTku. Pemenue
3ajau.
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Bubmuoreka Dask

Opranuzanys BbIYUCIEHUH ¢ moMoniso Map
/ Filter / Reduce: oOmiuit mpuHImI 1
cneur(uka napasienbHON peann3anuu
00paboTku

JTaHHBIX ¢ ToMonIsio Dask.Bag.
Opranu3zanus BeIYUCICHUH ¢ moMoIsio API
Dask Delayed.

O0630p muTEeparypsl u
BE0-MCTOYHUKOB.
CaMOCTOSTEIILHOE
OCBOEHHE
WHCTPYMEHTOB
AHATUTHYECKOM
00paboTku. Pemenue
3aJa4.

00630p npobiiem
00paboTKu
OOJIBIINX TaHHBIX
U BBIYHCIICHUS
oO1iero
Ha3HAYEHHS Ha

GPU

Crnenuduka anmapaTHOro 00eCcTIeYeHUs IS

penieHus 3a1a4 00pabOTKH OOJIBIITNX JAHHBIX.

[IpoGnema BbIOOpaA TUITMYHBIX CPEICTB
00pabOTKM AAHHBIX, aI€KBATHBIX PA3IUYHBIM
o0beMaM TaHHBIX.

3nakoMcTBO ¢ OubnuoTekoit PyTorch.

[Tonsitue Tenszopa B PyTorch. basosbie
onepanuu ¢ TeHzopamu B PyTorch.

O0630p auTEpaTYpHI U
B€0-MCTOYHUKOB.
CaMOCTOSTENIHLHOE
OCBOCHHE
WHCTPYMEHTOB
AHATUTHYECKOH
00paboTku. Pemenue
3aJa4.

6.2.1lepeyeHnb BONIPOCOB, 3aJaHUd, TeM JJIsl MOATOTOBKH K TEKylIIeMY

KOHTPOJII0

IIpuMepHbIe BONPOCHI K KOHTPOJIBLHOI padore

1. boapmue HJAaHHBIC — OIPCACIICHUC W IIPUYMHBI BO3HHKHOBCHHA 3ada4

00paboTKH OONBIIMX JAHHBIX

2. Cnemuduka COBPEMEHHOrO armmapaTHOTo o0ecrneueHust g o0paboTKu

OONBIITNX JaHHBIX U HpO6HCMa MaCIIITa6I/Ipy€MOCTI/I mapaiICIIbHbBIX BBIYHCJICHUI

3. Bp160op THUIIUYHBIX CpeACTB OOpPaOOTKH JTaHHBIX, aJeKBATHBIX Pa3IUYHBIM

o0beMaM JaHHBIX; MPUHITUIT 00pabOTKM TaHHBIX Ha 0ase omepanuii map / filter / reduce

4. MHoOTronpoIecCOpHble apXUTEKTYphl C OOIIeH W pa3feisieMol MaMsIThl0 —

crienuduka U CpaBHEHUE

5. [Tonxoapl K AEKOMITIO3UIIMKA KPYITHBIX BBIYMCIUTEIBHBIX 3a/1a4 HA M0/13a1a41

AJIA T1apaJlIICIIbBHOTO UCITOJIHCHUA

6. Mopgenn mnapauieIbHOTO MPOrpaMMHUPOBAHUS U HUX COYETAEMOCTH C

APXHUTCKTYpaMU IapaJJICIIbHBIX BBIYUCIIMTCIBHBIX CUCTCM

1. Paznuunsa mexay morokaMu M IPOLECCAMU, PA3JIAUYUE MEXKAY Pa3TUYHBIMU

manupoBiIukamu B Dask

8. I'pad 3aBucumocTeil 3ama4 — CyTh CTPYKTYpPHI JAHHBIX, €€ MOCTPOCHUE U

ucroap3oBanue B Dask

Q. Tpu xmOueBBIX CTPYKTYphl AaHHBIX Dask: wx crnenmuduka u mpuHIUT

BBIOOpA CTPYKTYPHI JAaHHBIX MPU PEIICHUH 337129

10. Dask.Array — cTpykTypa DaHHBIX, CHEIU(PUKA peaau3aliid U MPHUMCHCHUS,
poLeaypa co3aaHus

11.  Dask.Array — nojjep>xuBaeMble oreparuu 1 otianans or NumPy ndarray

12.  PacnapamnenuBanue anropuTMoB ¢ momombio dask.delayed — mpuamum u
MIpUMEpPHI UCII0JIb30BAHUS
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13. HononuutenbHble mapamerpbl naexoparopa dask.delayed — na3zHaueHue u
MIPUMEPHI UCTIOb30BAHUS

14.  HcnonwzoBanue dask.delayed nns oObexkToB M omepanuu Haj OOBEKTaMU
dask.delayed, Bkiitouast orpaHMY€HUsI UX UCTIOJIb30BAHUS
15. Dask.DataFrame - crpykrypa [JaHHBIX, CHCIU(pHUKA peaau3alid |

npuMeHeHus, poreaypa co3aanus Dask.DataFrame

16. Orpanuyenus ucnonb3zoBanus Dask.DataFrame u onepamum mannusra B
Dask.DataFrame

17. Tlogmepxkka Dask.DataFrame omneparuii, paboTammmx €O CKOJIB3SIIUM
OKHOM

18. CoBMecTHOE WUCHOJIB30BAaHUE MPOMEKYTOUHBIX pe3yiapTaToB B Dask:
NPUHIUT paOOTHI ¥ IPUMEPHI HCTIOJIb30BAHMUS

19. Dask.Bag - crpykrypa maHHBIX, crenuduka peaau3aldd U HPUMEHEHHS,
npouenypa coznanusi DaskBag

20.  Opranuzanus BbluuciaeHuid ¢ nomompto Map / Filter / Reduce : oOuuit
NPUHIIMI U crienuduka napamieabHoi peanu3annn o0padoTku nanubix B Dask.Bag

21.  API Dask.Bag — ¢pyHkimu manmnuira, GUIbTpalui 1 npeodpa3oBaHus

IIpumepHbIe 321aHUA KOHTPOJIbHOM PadoThI

3aganmue 1

1. B maccuBe uucen, xpansanuxcs B ¢aine finance.hdf5, naiitu ctpoky (BbrIBeCTH
€e WUHACKC U coJepXkalluecss 3Ha4deHus), B KOTOpoil Oosiee BCEro 3HAYEHUH,
NPEBBIMIAIONIMX CpEJAHEee 3HaueHHe Mo BceMy MaccuBy. [[ns pacdy€ToB HCHONIB30BaTh
dask.array.

2. B maccuBe uucen, xpansmuxcs B (aine finance.hdf5, moacunraTs KoaudecTBO
CTPOK, B KOTOphIX Oosee 600 3HaueHU OONBIIE CPETHETO 3HAUCHUS 10 BCEMY MACCHBY.
Jlns pacuéroB ncnonb3oBath dask.array.

3. B maccuBe uncen, xpansmuxcs B (daitte finance.hdf5, mojacunrars KOIU4ECTBO
3HAUCHUH, HE OTKJIOHSIONIMXCS OT CpEIHEro 3HaueHus Oosnee yeM Ha 3 CTaHIApPTHBIX
oTkiioHeHus. st pacueToB ucmonb3oBatTh dask.array

3ananmue 2

1. B accounts.*.csv Haiitu id, juisi KOoTOpOoro B cCTOJNOIE amount BCTpedyaeTcs
HauOOJIbIIIEE KOJIMYECTBO 3HAYCHUH, KpaTHBIX TpeM. BBHITIONIHUTH 3alaHue ¢
ucnonb3oBanueM Dask, pacmapamienus mporecc 00paboTKU JaHHBIX

2. B accounts.*.csv HaiiTu id, JIs1 KOTOPOTO CyMMa TOJIOKUTEIbHBIX 3HAYCHUHN B
cTonOrie amount HambOomnbmIas. BemomHWTE 3agaHue ¢ wucmonb3oBaHueM Dask,
pacnapajiesiuB MpoIiecc 00pabOTKH TaHHBIX.

3. B accounts.*.csv HaWth id, jis8 KOTOpOro B CTOJIOIIE amount BCTpEYacTCs
HamOoJpIee KonmdecTBo 3HaueHWd wmexay 1000 m 1500. Boeimomauth 3amaHue ¢
ucrnosb3oBanuem Dask, pacmapamienus nporecc 00paboTKH TaHHBIX.

3aganue 3

Hatacer: all_k.zip

[ToacunTaTh, CKOIBKO pa3 B TEKCTOBBIX (paiinax, nexanux B all_k.zip, BcTpeuarorcs
MPEIIOKEHHSI TPEX BHUIOB: BOIMPOCHUTEIbHBIE (B OKOHYAHUHW HMMEIOT BOMPOCUTEIHHBIN

18



3HAK), MOOyIWUTEIbHBIC (B OKOHYAHWHM HMMEIOT BOCKJIHWIATSIBHBIA 3HAK W HE HMCIOT
BOIIPOCUTEIHLHOTO) W MOBECTBOBATEIbHBIC (B OKOHYAHUU MUMEIOT TOYKY WU TPOETOYHE,
IIPU 3TOM HYXHO HCKIIOYHTH YYE€T TOYCK, BCTPEUAIONIUXCS B COKPAIICHUSAX, TAKUX KaK
"T.x.").

BoinonuuTh 3aganue ¢ ucnonb3oBaHueM Dask (koppekTHbIM!), pacmapajuiesuB
nporiecc 00pabOTKU MaHHBIX (MCHOJIb30BaHHe Dask MOMKHO NPUBOAUTH K HCTUHHOU
napasuieIbHOM 00paboTKe JaHHBIX).

3ananue 4

Haracer: all_k.zip

[TomcunTaTh, CKOJIBKO pa3 BCTPEYACTCS Ka)XJA0€ W3 JIMYHBIX MECTOMMEHUU B
UMEHUTEITLHOM Ta/IeKe (TTOJTHBIA CITUCOK: s, ThI, OH, OHAa, OHO, MBI, BbI, OHH) B TEKCTOBBIX
daiinax, nexxamux B nanke: all_k.zip.

BeImonHUTh 3amaHue ¢ KOPPEKTHBIM HCMoib3oBaHueM Dask, pacmapaiienus
npoiiecc 00paboOTKM JaHHBIX (Mcmojb3oBaHue Dask M0MKHO NMPUBOAUTH K HCTUHHOU
napajuieIbHOM 00paboTKe TaHHBIX).

IIpumepHasi TeMaTHKA KypCOBOI'0 MPOEKTA

1. TIporHo3Hasi aHaIMUTHKA U MOJEITUPOBAHNE 0OBEMOB MPOJIAXK aAKITHI

2. Buzyanuzaius aHaTMTHYECKUX TAaHHBIX B 00J1aCTH MaKPOIKOHOMUKHU

3. Buzyanuzamus aHaIUTUYECKUX TaHHBIX MOCKOBCKON OUpPIKHU

4. Vicnonp30BaHWE TEXHOJOTUM OOJBIIMX JAaHHBIX JUIS aHanmu3a MOPTQHETbHBIX
PHCKOB

5. Mcnonp3oBaHue MapaieIbHbIX BBIYMCICHHUN peanu3allii YUCJIECHHBIX METOJIOB
pelIeHUs MaTEMAaTUYECKUX 3a]1a4

6. AHaIM3 U CpaBHEHHE PA3TMYHBIX (PPEHMBOPKOB ISl BU3yaJIU3aIliH JIAHHBIX

7.IlpumeHeHHE pacnpeAeieHHbIX BBIYUCICHUH # 3KocucTteMbl Hadoop s
pellIeHUS 3a7]auu aHAJIN3a TAaHHBIX

8. AHanu3 OOJIBIIUX JAHHBIX JUIS MIOCTPOCHUS IMPOTHO30B HA PHIHKE IIEHHBIX Oymar

9.Ucnonp3oBanne  OONBIIMX JAHHBIX IS OLEHKH  KPEIUTOCIIOCOOHOCTHU
KOHTPAreHTOB Ha OCHOBE aHaJIM3a TEKCTOB HOBOCTEH

10.ITpoBeneHne aHanu3a COOPaHHBIX U3 BHEITHUX HCTOYHUKOB JaHHBIX

Kputepuu 0a/151bHOM OlIeHKH PA3JIUYHBIX (JOPM TeKylIero KOHTPOJIS yCIeBAeMOCTH

Kpurepun 6annbHON ONEHKH pa3IuYHbIX (OPM TEKYIIIETO KOHTPOJS YCIEBaeMOCTH
coJiepKaTcsi B COOTBETCTBYIOIIMX METOJAMYECKUX peKOMeHaanusax kadeapel «MartemaTuka
1 uHQOPMATHKAY.

7.0D0H1 OLIEeHOYHBIX CPEACTB /ISl POBEJACHNUSI MPOMEKYTOUHOM ATTEeCTAIUU
o0yvyaromuxcsi o AMCUUILINHE

[lepedyeHp KOMNETEHIMK C YKa3aHUEM HWHJHMKATOPOB MX JOCTHKEHUS B IPOLECCE
OCBOCHUSI 00pa3oBaTeNbHONW MporpaMmbl coiepxkutrcss B pasunene 1. «llepeuenb
IJIAHUPYEMBIX  PE3yJbTaTOB OCBOEHUSA 00pa3oBaTelibHOW mporpaMmbl  (TIEpedYeHb
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KOMHGTCHHHﬁ) C YKa3aHUEM HMHIAWKATOPOB HUX JOCTHIKCHHA U INIAHUPYCMBIX PE3YJIbTATOB
O6y‘I€HI/IH 10 AUCHUIIIIMHE)).

7.1.TunoBbie KOHTPOJIbHBIE 32JaHUS WJIH HHbIE MATEPHUAJIbI, HE00X0AMMbIe
MJIS OLEHKU UHAMKATOPOB A0CTUKEHUS KOMIIETEHIU, YMEHUI U 3HAHU U

[Inmanupyemble YpoBEHb OCBOEHHUS
€3yJIbTaThI
pesy. Onenou
OCBOEHUS
«HEYIOBJIETBOPUTE | «YIOBJIETBOPUTE HOE
KOMIIETEHIIUN «XOPpOILIOY «OTIMYHO»
JIBHOY» JIHO» CPEICTB
(uHIMKaTopa 5
JOCTHKECHUS
KOMITETEHITIH)

MIKII-3 Cnoco0HocTh mpeajaratb pa3jimyHbie BapUaHTHl HHPPACTPYKTYPHBIX PpelIeHud s
nopaep:xkkn UT/UC

AHanu3upyert TeKyIHi ypoBeHb HHOPACTPYKTYPHBIX PEIICHUN MPeIpUITHsI/OpraHu3allHH.

3Hath: Metojbl | DparMeHTapHOE Henonnbie ChopmupoBan | ChopmupoBan | Bompoc
W TOJXOJBI K | IPEJICTABJICHUE O MIPEJICTABJICHUS O | HBIE, HO HBIC BI JUTS
o0cie0BaHUIO | METOJIaX U MeTOoAax U | coaepKaline CUCTEeMaTHUYECK | OT[CHKHU
" aHAJIN3Y | TTOIX0J1aX K MOIX0J1aX K | OTJICIIbHBIE ue 3HAHUU
TEKYIIETro 0o0cCiIe10BaHUIO U 00cIeIoOBaHUI0 U | TPOOETIBI MIPEACTABICHUS | U
YpOBHS aHAJIN3Y TEKYIETO | aHATU3Y MPEJICTABJICHHS | O METOJAX M YMCHHH,
UHQPACTPYKTY | ypOBHS TEKYILEro YPOBHS | O METOJaX U MOAX0JaxX K TECTOBBI
PHBIX peIIeHHH | MHQPACTPYKTYPHBI | MHPPACTPYKTYPH | MOIXOJaX K 00cIIeIoOBaHUIO | €
NPEeNnpUsITHs. | X peleHui BIX pelieHuii | 00CIe0BaHNIO0 | U AaHAIU3Y 3a/laHus
MIPEeANPUATHS. IPEIIPUSITHSL. U aHAJIU3Y TEKYILETO

TEKYILETO YpOBHS

YpOBHS uH(ppacTpyKTy

UHQPACTPYKTY | PHBIX pelIeHUN

PHBIX pELICHUH | MPearpUsITHSL.

PEITPUSITHSL.
YMeTs: dparMeHTapHOE Hecucremarnuec | B nenom CdopmupoBan | Bompoc
MIPOBOJUTD YMEHHE MPOBOJUTH | KO€ MPUMEHEHHE | YCIIEUIHOE, HO | HOE€ YMEHUE Bl JUTSt
aHaJu3 U | aHAJIU3 U | yMEHUH coJieprkaiiee MIPOBOJUTD OLICHKHU
dbopmynupoBat | GopMyIUpOBaThH IPOBOJAUTH OT/IeJbHbIC aHaIIU3 U 3HAHUU
b 000CHOBaHHbIE aHaIu3 U poOeIIbI dbopmynupoBar | u
000CHOBaHHBIE | BBIBOJIBI o | popmynrpoBaTh | yMEHUE b YMEHHH,
BBIBOJIbI O | TeKylleM ypOBHE | 000CHOBaHHbIE MIPOBOANTD 000CHOBAHHBIE | TECTOBBI
TEKyILeM UHQPACTPYKTYPHBI | BBIBOJIBI O aHaIIU3 U BBIBOJIBI O e
ypOBHE X pelIeHnii | TeKyIleM YpoBHE | (GOpMYyIUpPOBAT | TEKYIIEM 3a/laHus
MHQPACTPYKTY | OpraHHU3aIUH UHPPACTPYKTYPH | b YpOBHE
PHBIX pEIIeHUN BIX peUIeHUI 000CHOBaHHbIE | HHPPACTPYKTY
OpraHu3aIuu OpraHu3aIun BBIBOJIBI O PHBIX pElICHHIA

TEKyIleM OpraHu3anuu

YpOBHE

UHPPACTPYKTY

PHBIX PEILICHUI

OpraHu3anuu
dopmupyer u 000CHOBBIBAET BapHaHTHI TEXHOJIOTHYECKOTO clost APXUTEKTYPhI
TIpeAPHUATHS/OpraHu3aIIH.
3HaTh: \ dparmeHTapHOE \ HenounHbie \ Cdopmuposan \ Cdopmuposan \ Bompoc
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[Inanupyemsle

YpoBEHb OCBOEHHUS

€3yJIbTaThl
pOCiOCHI/ISI Oneroa
«HEY/IOBJIETBOPUTE | «YAOBIETBOPUTE HOE
KOMIIETEHIIUU «XOPOLLOY «OTJIIMYHO»
JBHO» JBHO» CPEICTB
(uHIMKaropa o
JOCTUXKEHUS
KOMITIETEHIIIH)
PEKOMEHJALINY | NIPEICTABICHHUE O IPEJICTaBIECHUS O | HbIE, HO HbIE Bl A
TOGAF IO | PEKOMEHIALMAX pEKOMEHIAMAX | COZEpKAIUe CHCTEMATHUYECK | OLCHKH
aHanu3y u | TOGAF no TOGAF 10 | OTZEJIbHbBIC ue 3HAHUI
MOJIEJIMPOBAHU | aHAIMU3Y U aHaJIU3y U | IpoOesIbl IIPEJICTaBICHUS | U
10 MOJIETUPOBAHUIO MOJIETTUPOBAHUIO | MIPEJICTABJICHUS | O YMEHHUH,
TEXHOJIOTUYECK | TEXHOJOTMYECKOIO | TEXHOJIOTMYECKOT | O pEeKOMEHJALUs | TECTOBBI
oro CJOS | CHOSl apXUTEKTYPBL | O cnos | pekomermanus | X TOGAF no e
APXUTEKTYPBI MpEATPUATUS ApPXUTEKTYPBI x TOGAF no aHaIu3y u 3a/1aHUs
MPEATPUITHS IPEIIPUSITUS aHaJIN3Y U MOJETUPOBAaHU
MOJETUPOBAHU | IO
10 TEXHOJIOTUYECK
TEXHOJIOTHYECK | OTO CIIOS
OTO CJIOst APXUTEKTYPBI
ApPXUTEKTYpPHI MPEANPUSTHS
MIPEANPUSTHS
YMeTs: ®parMeHTapHOE Hecucremarnuec | B nenom CdopmupoBan | Bompoc
paspabaThIBaTh | yMEHHE KO€ IPUMEHEHHUE | YCIICIIHOE, HO | HO€ YMEHHE Bl A
apTedakTbl paspabaThiBaTh yMEHUH cojeprKariee paszpabaTbiBaTh | OIICHKHU
TEKYIIETro u | apTedakThl pa3spabaThIBaTh OT/ICIIbHBIC apTedakThbl 3HAHUH
1IEJIEBOTO TEKYIIETO u | apTedakThl poOebI TEKYIIETro U "
MIPEJICTaBJICHUS | LIEJIEBOTO TEKYILEro U yMEHHE [EJIEBOTO YMEHHH,
TEXHOJIOTUYECK | MMPEICTaBICHUS IEJIEBOTO pa3palaThIBaTh | MPEICTaBICHUS | TECTOBBI
oro CJIOSl | TEXHOJIOTMYECKOTO | MPEeICTaBICHUS apredakTbl TEXHOJIOTHYECK | €
aApPXUTEKTYPBI CIIOSl APXUTEKTYPHI | TEXHOJOTUYECKOT | TEKYIIETro U OTO CIIOst 3a/laHus
MIPEeAPUATHS MIpEeANPHUATHS 0 cIost [EJIEBOTO APXUTEKTYPHI
ApPXUTEKTYPBI MPEJICTABICHUS | IPEIITPUITH
IPEIIPUITUS TEXHOJOTUYECK
OTO CIIOst
APXUTEKTYPHI
IPeIPUSITUS
IIKH-9 Cnnoco0HOCTH yIpaBJIsiTh MO/I€/IbI0 COPCHHTIA
JleMOHCTpHUpYeT 3HAHUS O MOJIENIIX COPCHHTA
3Hate: Mozenu | parmeHTapHOE Henonusie Cdopmupoan | ChopmupoBan | Bompoc
COpCHUHTa MIpe/ICTaBJICHHE O MPEJICTaBICHUS O | HbIE, HO HBIC Bl A
MOJEISAX COPCUHTA | MOJENSIX coJieprKalue CHUCTEMAaTHUYECK | OLICHKH
COpCHUHTa OTZEIbHBIE ue 3HaHUHI
npo6ebl MIPEACTABICHUS | U
IIPEJICTABJICHUS | O MOJEIIAX YMEHUH,
0 MOJEIIAX COpCUHTa TECTOBBI
COpPCHUHTa e
3a/IaHUst
YMers: ®parmeHTapHoe Hecucremarnuec | B nenom Ccdopmuposan | Borpoc
UCIIOJIb30BAaTh | YMEHHUE KO€ IPUMEHEHHUE | YCIIEIIHOE, HO | HO€ YMEHHE Bl JUIS
TEXHOJIOTUH, HCII0JIb30BATh YMEHUU cozieprkaliee UCII0JIb30BAaTh | OLICHKHU
yCcayru U | TEXHOJIOTUH, MCII0JIb30BATh OTJICIbHBIE TEXHOJIOTUH, 3HaHUUN
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[Inanupyemsle
pe3yIbTaThl

YpoBEHb OCBOEHHUS

OCBOEHUS Oneros
«HEY/IOBJIETBOPUTE | «YAOBIETBOPUTE HOE
KOMIIETEHIIUU «XOPpOILIOY «OTJIIMYHO»
(uHmKaTOpa JBHO» JBHO» CPEICTB
JOCTUXKEHUS °
KOMIIETCHITUH)
pecypcsl  Kak | yCIYTH U PECYpPChl | TEXHOJIOTHH, poOeIIb YCIIyTU U u
BHEIIHUX, TAakK | KAK BHEUIHUX, TaK | YCIYIH U yMEHHE pecypchbl Kak YMEHMUH,
U BHYTpEeHHUX | U BHyTpeHHux UT- | pecypcel kak UCIOJIb30BAaTh | BHEUIHUX, TAK | TECTOBbI
nT- MIPOBANJEPOB Ul | BHEIIHUX, TAK U | TEXHOJIOTHUH, U BHYTPEHHUX | €
MIPOBANIEPOB pemienus OusHec- | BHyTpeHHux UT- | ycayru n nT- 3a7aHus
JUIs  pelleHus | 3ajad. IPOBANJIEPOB I | PECYPCHI KaK IIpOBaliIepoOB
OusHec-3a1au. pelieHust Ou3Hec- | BHEIIHMX, TaK | JJIs pelIeHUs
3azad. U BHYTPEHHUX | OM3HEc-3a/a4.
UT-
IIPOBaIepOB
JUISL pEIICHUS
Ous3Hec-3a7a4.
[IpumensieT pa3au4Hble MOJEIU COPCUHTA AJIi KOHKPETHBIX NPEATIPUSTHH.
3Hath:  kakue | DparMeHTapHOE Henonnbie ChopmupoBan | ChopmupoBan | Bompoc
KpUTEpUU B | Ipe/CTaBJICHHUE O MIPE/ICTaBJICHUS O | HblE, HO HbIE Bl s
MIEPBYIO KpUTEPHUSX B KpUTEPUSIX B | coaeprKaliue CUCTEMaTHYeCK | OIL[CHKHU
odepepb MIEPBYIO OYEpEb IEPBYIO Ouepedb | OTACIbHbIC ue 3HaHUN
BIIASIOT Ha | BJIMSIIOLIUX HA BIUSIOUIMX  Ha | mpoOeisl MIPEACTABICHUS | U
BBIOOD IICJIEBOM | BBIOOD II€JIEBOM BBIOOp  IIEJICBOM | IPEACTABJICHHS | O KDUTEPHUSAX B | YMCHHH,
hopmbI (dhopmBI copcrHTa (GbOpMBI COPCHHTA | O KPUTEPHUSIX B | TIEPBYIO TECTOBBI
copcunra UT Ut nUT MIEPBYIO ouepenb e
odepenpb BIMAIOMINX HA | 3a7aHUS
BIUSIIOUIUX HA | BBIOOD LI€JIeBOM
BBIOOD 11€71€BOM | POpMBI
bopMbI copcunra UT
copcunra UT
YMeTs: dparMeHTapHOE Hecucremarnuec | B nenom CdopmupoBan | Bompoc
Bri6upath yMEHUE BBIOOpA | KO MPUMEHEHHE | YCIIENIHOE, HO | HOE€ YMEHHUE Bl A
LI€JIEBbIE LIETIEBBIX dbopM | ymenuii BIOOpa | comepxkaiiee BBIOOpA OLICHKH
dhopMbI copcunra UT 1eNneBbIX Gpopm OT/EJIbHbIE 1eneBbIx PopM | 3HaHUU
copcunra UT copcunra UT poOeIbI copcunra UT u
YMEHUE YMEHUH,
BbIOOpA TECTOBBI
1eaeBbIX hopm e
copcunra UT 3aaHNS
ITIKH-10 Cnoco0HOCTh NpPHMEHATH 3HAHMA IO CEPBHCHOOpHeHTHpPOBaHHOMY mnoaxoxy B UT n
KOHCYJIbTHPOBATH 110 BonpocaM ynpasJienus UT-cepsucamu
IIpoextupyer karamor UT-ycayr.
3HaTh: ®parmeHTapHOE Henounneie Cdopmupoan | ChopmupoBan | Bompoc
IIPUHIIMIIBI IIPENICTaBICHUE O IPEJCTABJIEHUS O | HBIE, HO HBIE Bl A
IIOCTPOEHHUS MPUHIMIAX NPUHLINAIIAX coJieprKalue CUCTEMAaTHUECK | OLICHKHU
karaiora UT - | nocTpoenns IIOCTPOEHHUS OT/IEIbHBIE ue 3HAaHUU
YCIIYT. karasora UT - katamora WT - | mpoGensl MPEACTaBICHUS | U
yCIyr yCIIyr IIPEJICTABJICHUs | O MPUHIMIIAX YMEHUH,
0 MpUHIMNAaX IIOCTPOEHHUSI TECTOBBI
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[Lnmanupyemsble YpoBEHb OCBOEHHUS
€3yJIbTaThl
pOCiOCHI/ISI Oneros
«HEYNIOBJIETBOPUTE | «YIOBIIETBOPHUTE HOE
KOMIIETCHIIUU «XOPOLLOY «OTIUYHOY
JLHOY JILHOY CpPEACTB
(maaMKaTOpa o
JOCTHOKCHUSI
KOMIIETCHITUH)
[IOCTPOEHUS karamora UT - | e
karanora UT - | yciyr 3aaHus
yciyr
YMeTb: dparmeHTapHoe Hecucremarnuec | B nenom CdopmupoBan | Bompoc
CHUCTEMAaTU3UPO | YMEHUE KO€ MPUMEHEHHUE | YCNEIIHOE, HO | HO€ YMEHUE Bl JUISI
Batb UWT - | cucrematuzupoBar | ymMeHUH coaeprkariee CHUCTEMAaTU3UPO | OLIEHKHU
YCIyTH b HUT - yciuyru | cucteMaTu3upoBa | OTAEIbHbBIC Bath UT - 3HAHUI
KOMIIAaHUM U | KOMIIAHUU u | 6 UT - ycoyrn poOeIIb YCIIyTH u
dbopmupoBath | popMHpPOBATH KOMITAaHUH U yMEHUe KOMIIaHUH U YMEHUH,
COOTBETCTBYIO | COOTBETCTBYIOUIUU | (hOPMUPOBATH CHUCTEMAaTHU3UPO | OPMHUPOBATH | TECTOBBI
WA KaTajaor KaTaJior cooTBeTrcTBYytomu | Bath UT - COOTBETCTBYIO | €
W KaTajor YCIyTH M KaTajaor 3aaHus
KOMITaHUH U
dbopmupoBathb
COOTBETCTBYIO
[IIUH KaTajor
Brisisier U'T-niporieccel, HeoOxoaumbie 1t peanuzanuu U T-cepBucos.
3HaTh: ®parMeHTapHOE Henonnbie ChopmupoBan | ChopmupoBan | Bompoc
COBPEMEHHBIE | MPEIACTABJIEHUE O MIPEACTABIICHUS O | HbIE, HO HbIE Bl A
KJIacCU(UKAIM | COBPEMEHHBIX COBPEMEHHBIX cojepxKanie CHUCTEMATHYECK | OLICHKU
Hu UT- | xnaccupuxamumsx Kiaccu(uKanuax | OTACIbHbBIC e 3HaHUHU
npoueccoB U | UT-npoueccos u NUT-tiporieccoB u | mpoOeb MPEJCTABICHUS | U
UT - cepucos, | UT - cepBucos, UT - cepBucos, | mpeACTaBICHUS | O YMEHUH,
MPEACTABJIECHH | MPEJICTABICHHBIX B | MPEACTABICHHBIX | O COBPEMEHHBIX | TECTOBBI
pie B ITIL wu | ITIL u COBIT. B ITIL u COBIT. | coBpeMeHHBIX | KIaccupuKanu | €
COBIT. kinaccuduranu | sx UT- 3aaHusd
ax UT- MPOIECCOB U
MPOIECCOB U UT - cepBucos,
UT - cepBucos, | mpeacTaBIeHH
npenacrasieHH | biX B [TIL u
pix B ITIL u COBIT.
COBIT.
YMeTs: ®parMeHTapHoe Hecucremarnuec | B nenom Cdopmuposan | Bompoc
MIPUMEHATH YMEHUE MPUMEHATH | KO€ YMEHHE YCHEIIHOE, HO | HO€ YMEHUE Bl A
COBIT u ITIL | COBIT u ITIL mnsa | npumeHsATh cojepxkauiee IIPUMEHSATH OLICHKHU
IS onpenenenus UT - | COBIT u ITIL OTIEIbHbIC COBIT u ITIL | 3Hanuut
OIIpENEIECHUS IPOLIECCOB, JUIS OTIpeNieNieHns | mpoOesbl JUTSt u
T - | Heooxoaumbix ans | UT - mpoueccoB, | ymeHue OIpeneyeHNs YMEHUH,
IPOLIECCOB, peammzannu ~ UT- | Heo6xoauMbIx NIPUMEHATD UT - TECTOBBI
HEOOXO/JUMBIX | CEPBHUCOB. g peanmzanuu | COBIT u ITIL | mpoueccos, e
JUTSt UT- cepBucos. JUTSt HEOOXOTUMBIX | 3aJaHHs
peanu3anuu onpeneneHus JUTSt
NT- cepBucos. UT - peanusanuu
IIPOLIECCOB, WT- cepBucos.
HEOOXO0TMMBIX
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[Lnmanupyemsble YpoBEHb OCBOEHHUS
€3yJbTAThI
pesy. Onenou
OCBOCHHSA
«HEYJOBIIETBOPUTE | «YHOBJIECTBOPUTE HOE
KOMIETEHIUH «XOPOILIOY» COTIIMIHOY
JTHHO JTHHO CpeAcTB
(maaMKaTOpa o
JOCTHKEHUS
KOMIIETCHITUH)
TSt
peanu3aniu
WT- cepBucos.
7.2. Bompochl s ONEHKHM 3HAaHWA M YMeHHii, XapaKTepU3yIOUIUX

¢dopmupoBanue KOMIETEH UM

udp Bomnpocsr IIpaBUIBHBIN OTBET
KOMIIETeH
17051
TIKTII-3 1. Maiite Bonbiue mannpie - 3T0 HA0Op OOJIBIITUX U CIIOKHBIX

oTpesieNieHue MOJTYCTPYKTYPHUPOBAHHBIX U HECTPYKTYPUPOBAHHBIX HAOOPOB JAHHBIX,

OOJIBIITM KOTOPBIE TOTEHITUATHLHO MOTYT MIPEA0CTABIIATH MOJIE3HYI0 HH(DOpMaIio

JTAHHBIM U C UCIOJIP30BAaHNEM TPAJUITHOHHBIX HHCTPYMEHTOB yIIPaBICHUS

0OBSACHUTE CEMb | JTAHHBIMHU.

[IpotuB Cewmpb [IpoTuB 00MBIINX JAHHBIX - 3TO

OOJIBIIINX O6pem: OO0beM TpeICcTaBIIIeT CO00M 00hEM TaHHBIX, PACTYIIUNA

JTAHHBIX. SKCMOHEHIIHAIILHO.
Cxopoctb: CKOpOCTh MPEACTABISAET COO0I CKOPOCTh, C KOTOPOH pacTyT
JTaHHBIE.
Pa3noobpa3zue: PazHooOpa3ue OTHOCUTCS K TUIIaM AAHHBIX B Pa3iIMYHBIX
(dhopmarax JaHHBIX.
Hennocts: LleHHOCTh 03HAYaeT MoJiyuyeHue [eHHON NHGOpMaAIUH 1S
yIIOBJIETBOPEHUS MOTPeOHOCTEH OU3HECa U MOJTyYEHUS JOXO/IOB.
[IpaBauBocTs: [IpaBAMBOCTE CBA3aHA C TOYHOCTBHIO aHATH3UPYEMBIX
JTAHHBIX.
Busyanuzanus: Busyanuzanust OTHOCUTCS K MPEICTABICHUIO JaHHBIX
PYKOBOJICTBY AJIS LIEJIeH MIPUHATHS PELICHUN.
N3MeHunBOCTh: H3MEHYUBOCTH OTHOCHUTCA K JAHHBIM, KOTOPBIE
MOCTOSIHHO MEHSIIOTCS.

2. Kax Pa3BepThiBanue MoJienu OOJIBIINUX TAHHBIX BKIIIOYAET B ce0sl TpU dTara:

pa3BepHYTh 1. [Ipuem nanubIxX

MOJEIb 2. XpaHeHHne JaHHBIX

00IbIINX 3. O06paboTka JaHHBIX

TAHHBIX?

VYkaxure

KIIIOYCBLIC IIaru.

3. Kakx Hadoop
CBsI3aH C
0OIBIINMU
TaHHBIMA?

Hadoop - ato mnardopma ¢ OTKPHITBIM HCXOAHBIM KOJIOM JUIS XpaHEHHS,
aHaJlM3a U UHTEPIPETANH OOJBIINX 00HEMOB HECTPYKTYPUPOBAHHBIX
JAHHBIX C [[ETbI0 TOTYYeHUS [IEHHON HH(pOpMAIH [T IPUHATHS 0oJiee
93¢ (heKTUBHBIX OM3HEC-PEIICHUN.

4. O0bAcHUTE
pasHUILY MKy

KaroueBkie

Hadoop
0COOEHHOCTH

CYB]J
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Hadoop u Hadoop - 3To Habop mporpaMMHOTO
RDBMS. obecrieueHust ¢ OTKPHITHIM HCX0AHEIM [CYB]I - 5T 9acTs c)
KOJIOM, KOTOPBIN 00BEUHSET MIporpaMMHOTO 00ec
0630p HECKOJIBKO KOMIIBIOTEPOB ISl UCIIOJIL3YeMOTO JIJIst
penieHus 3a1a4, TpeOyroImux JTAHHBIX HA OCHOBE [
00JBIIMX 00BEMOB JTAHHBIX B UX MOJICITIU M YIIPaBJICH]
00paboTKwu.
Hadoop xpanut cTpykTypupoBaHHbIE
PazHooOpaszue p Xp PYKTYPHP ’|CYB/] xpaHut cTpy:
MOJIYyCTPYKTYPHPOBAHHBIC U
TAHHBIX JTaHHBIC.
HECTPYKTYPUPOBAHHEIC TaHHBIC.
Hadoop xpanut 60bive Habopb B CYB/] xpaHures ¢
XpaHeHue JaHHBIX
JTAHHBIX. JTAHHBIX.
CVYB/] ucnonpzyer
ArmapaTHOE Hadoop ucnonb3yer 00b1uHOE A 3y
BBICOKOITPOH3BOJINTY
obecrnieueHue 000py/i0BaHUE.
CepBeEpHI.
Hadoop o6nanaer ropusonransHoit  |CYBJl oGnanger Be
MacurabupyemMocTb p A p A A p
MacIITabUPYyeMOCTBIO. MacCIITabuPyeMOCTh
[Ipomycknas . .
pory Bricokuit Husknit ypoBeHB
CIIOCOOHOCTh
5. HazoBute O06paboTKa MOTOKOB OOJIBITUX TAHHBIX
HECKOJIBKO [TaketHast 06paboTKa OOIBIINX TAHHBIX
METO/IOB O6paboTka OOJBIINX JAHHBIX B PEXKHME PEAIbHOTO BPEMEHU
00paboTKu
00JIBIINX
JTAHHBIX.
6. Uto Takoe BrIOpOCH! - 3TO TOUKM IaHHBIX, KOTOPbIE OYEHb YAaJIEHbI OT IPYIIbI U HE
"BrIOpOC" B MPUHAJICKAT HU K KAaKUM KJIACTePaM I TPYyIIIaM.
KOHTEKCTE
00JIBIINX
NAHHBIX?
7. YTo BBI ToBapHOE 000pyIOBaHKE - STO OCHOBHOM ammapaTHbIi pecypc,
MmoJpa3yMeBaeTe | He0OX0AMMBIH s padoThl maTdopmbl Apache Hadoop.
101 TOBapHBIM
000pyI0BaHUEM
?
8. [aiite FSCK pacmmmdpossiBaetcs kak [IpoBepka ¢aitnoBoii cuctemMsl,

ompeeIcHue U
oruiute FSCK.

ucnosszyemass HDFS. Ona npoepsieT, moBpex1eHbl J1 Kakue-1100
(haiinibl, IMEIOT JIM OHU KOITUH WM OTCYTCTBYIOT KaKue-ITudo OJIOKH.
FSCK renepupyet CBOAHBIN OTYET, KOTOPBIM OXBATHIBAET 00IIEE
COCTOSTHUE (hailJIOBOM CHCTEMBI.

9. HazoBute
HOMEpa MOPTOB
11 NameNode,
Task Tracker u
Job Tracker.

NameNode — nopt 50070
OrcnexuBanue Bakancuil — nopt 50030
OrcnexuBanue 3ana4d — nopt 50060

10. Yto BHI
MOHUMAETe TI0]]
HHJEKcaluel B
HDFS?

HDFS unnekcupyer 6J0KH TaHHBIX B COOTBETCTBHH C UX Pa3MEPOM.
Komnerr G110ka 1aHHBIX YKa3bIBa€T Ha MECTOIOJIOKEHUE CIIEIYIOLIETO
6moka naHHbIX. DataNodes xpaHAT 6JOKM JJaHHBIX, B TO BpeMsI KaKk

NameNodes XpaHsT 3TH OJIOKU JTaHHBIX.
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I1KH -9

11. O0bsscunte
nepeoOydcHHE B
big data. Kax
n30ekKaTh TOro
Ke.

[TepeoOydenue - 3TO omKOKa MOICTHPOBAHNSI, BOSHUKAOIIAS, KOT/1a
q)YHKL[I/ISI JKCCTKO IMOATOHACTCA MOA OrpaHUYCHHOC KOJIMYCCTBO TOUCK
JaHHBIX. B pe3ynprare moixydaeTcst Ype3MEepHO CIIOKHAS MOJEIb, YTO
ere O60JIblIe YCIOKHAET 00BSICHEHNE IPUYIY/] HITH 0COOEHHOCTEH
JaHHBIX.

Cy1ecTByeT HECKOJIBKO METOJIOB U30€XkKaTh epeo0yUeHHUS:

1. [IepexpecTHas nmpoBepka
2. Perynspuzanus
3. Pannss octanoBka

12. Yto Takoe
Zookeeper?
KaxoBsl
MIpENMYyIIECTBA
HNCITOJIB30BaHUA
zookeeper?

Zookeeper - 370 neHTpaIM30BaHHOE XPAHUIIHIIE JAHHBIX, KOTOPOE
MTO3BOJISIET PacTIpeICIICHHBIM MTPHIIOKCHUSM XPAaHUTh U HU3BJICKAThH
nanubie. OHO MOIePKUBAET PAdOTy pa3pO3HEHHONW CUCTEMBI KaK
€MHOTO 1EJIOT0, HUCTIONb3YS €€ IeJId CHHXPOHU3AIUY, CepUaIn3alum 1
KOOPTUHAITUH.

Crioco6rnocts Hadoop pasiensTs U BIIaCTBOBATH C CMOTPUTEIISIMH
300MapKOB - 3TO €€ YHUKAJIbHBIN METOJ] pelIeHus Mpo0ieM ¢ O0IbIINMU
JaHHBIMU. Penrenuie 3aBUCUT OT UCIOJIL30BaHU METOJ0B
pacrpeiefieHHON 1 TapaJieIbHOM 00pabOTKH 10 BCEMY KJIacTepy
Hadoop nociie pasaenenus npodiemsr. Hadoop ucnons3yer zookeeper
JUIS YIIPaBJIEHUS BCEMU KOMIIOHEHTaMH 3TUX paclpeaeIeHHbIX
MPUJIOKEHUM.

V ucnosp3oBaHus ZOOKEeper ecth HECKOJIBKO MPEUMYIIECTB:
ATOMapHOCTh

Hanexnocts

CuHXpoHM3aLUS

[IpocToii mporecc pacrpeaeIeHHOW KOOPAUHALIMN
Cepuanu3zanus

Opranu3oBaHHbIE COOOIICHUS

ocoarwhE

13. O0bsacHuTe
THIIBI Y3JI0B
Zookeeper.

HOCTO}IHHLII/I znode 1Mo yMOJI4aHHIO B Zookeeper MOCTOSIHHO OCTaeTcs Ha
cepBepe zookeeper, eciu TOJIbKO KaKHe-TuO0 Apyrue KIUeHThl He YIaIsIT
ero.

Ddemepnsbie: D10 BpeMeHHbIe y3ibl zookeeper. OHU yaangiOTCs, KOTa
KJIMEHT BBIXOJUT U3 CHCTEMBI ¢ cepBepa ZooKeeper.
[Tocnenosarenwhsiii: [locnenoBarenbHbie znode MOTYT OBITH Kak
adeMepHBIMH, TaK U MOCTOSIHHBIMU. Koria HOBbIH znode co3aaercs Kak
nocneaoBarenbHbIi znode, ZooKeeper npucBanBaeT myTh K znode,
BCTaBJsIsl 10-3HaYHBIN NOPSAIKOBBIA HOMEDP B HCXOJTHOE UM

14. Yto Takoe

MapReduce - ato miardpopma Hadoop, rcnionb3yemast as1st 00paboTKH

MapReduce B 601X HAOOPOB JJAHHBIX.

Hadoop? ITporpamma MapReduce paboTaet B Be pa3Hble (pa3bl: CONOCTaBIECHHE U
cokpainenue. 3agaun Map cBsi3aHbI C COTIOCTABICHUEM U pa3JieIeHUEM
JIAHHBIX, B TO BpeMs Kak 3a1auu Reduce nmepeTacoBBIBAIOT U COKPAIIAIOT
JIAHHBIE.

15. Korzna MapReduce moaxouT Ui UTEepaTUBHbBIX BRIYUCICHUN C
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UCIOJIb30BAaTh HCIOJIH30BAHNEM OTPOMHBIX 00bEMOB JAHHBIX, KOTOPBIE JOJKHBI
MapReduce ¢ 00pabaThIBaTHCS MapaLIEIBHO.

00JIBIINMH

JTAHHBIMHU.

16. O0bsicuuTe | Bonbine naHHBIE MOTYT COZIEPKaTh OOJIBIION 00BEM JaHHBIX, KOTOPBIE
BBIOOD QYHKIMU. | HE SBISIOTCS HEOOXOAUMBIMU TpU 00paboTke. Takum oOpa3zom, OT Hac

MOYKET MOTPeOOBaTHCS BRIOPATH TOJIBKO OIMPEICTICHHBIE aCTIEKTHI,
KOTOPBIE HAC MHTEPECYIOT. BBIOOp QYyHKIMI 03HAYAET U3BJICUCHUE
TOJIbKO OCHOBHBIX (DYHKIIMI M3 OOJIBIINX JTAHHBIX.

17. YnomsaHute
OCHOBHEIE
METOIbI
Reducer.

HACTpoiKa () - HaCTpOMKa pa3IMYHbIX MTAPaMETPOB, TAKUX KaK
pacTpeeNIeHHBIN K1, pa3Mep Kydd U BXOJHbBIC JaHHBIC.

reduce() - mapameTp, BbI3bIBAEMBIi OJIMH pa3 IS KaKJ0T0 KJIF0Ya C
COOTBETCTBYIOIIEH 3a/1a4eil COKPAILLICHHUSL.

ouncTKa () - yaanasieT Bce BpeMEeHHbIE (DaliJTbl U BBITTOJIHSIETCS TOJIBKO B
KOHIIE 3a7auu reducer.

18. Uto Takoe

pasneneHue B
Hive?

Pa36uenue Ha pazaensl B Hive o3navaer pasjenenue Tabauiibpl Ha
pa3/eIibl Ha OCHOBE 3HAYCHUH OIPEICIICHHOTO CTOJI0IA, TAKOTO KakK Jarta,
TOpOJI, KypC WII CTPaHa.

19. KakoBbl
napameTpsl
KOH(uUrypanuu B
¢bpeiiMBoOpKe
“MapReduce”?

VYKaxuTe MECTOIOJIOKEHNE 3a/IaHUI B pacripeieieHHON (haiIoBoit
cUcTeMe

Pacnonosxenune BbIXOIHBIX JaHHBIX 33JIaHUI B paclpeeIeHHOU
(haiimoBoit cucteme

®dopmar BBOJA AAHHBIX

®dopmaT BBIBOAA JAHHBIX

Kiace, Bkmrovast GyHKITHIO OTOOpaKEHUS

Knacc, Bxitovast yHKIMIO COKpallleHus

JAR-daiin, conepxammii kiaccel Mapper, Reducer u driver.

20. Kak BxurouaeT B ce0s OIICHKY HECKOJIBKUX XapaKTEPUCTUK, BKITIOYAs
MpoBepsieTCs COOTBETCTBHUE, COBEPILIEHCTBO, TOBTOPSIEMOCTh, HAJIE)KHOCTD,
Ka4yecTBO BaJIMIHOCTb, MTOJIHOTY JaHHBIX U T.JI.

NAHHBIX?

IIKH -10 | 21. Kakue OYHKIIMOHAJILHOE TECTUPOBAHUE: C ONEPALIMOHHBIMU U aHAJTUTUYECKUMU
CYUIECTBYIOT KOMITOHEHTaMU TpeOyeT OOMIMPHOro (PYHKIHOHAIBHOTO TECTUPOBAHUS
TUIIBI Ha ypoBHe API.

TECTUPOBAHUS TectupoBanue 6a3bl nanHbIX: Kak ciemyer U3 Ha3BaHUs, 3TO

Ha O0JIBIINUX TECTHUPOBAHUE YaCTO BKIIIOYAET MPOBEPKY JAaHHBIX, MOJTY4YEHHBIX U3

JTAHHBIX ? MHOTOYHCIICHHBIX 0a3 JaHHBIX.
TectupoBanue Npou3BOIUTENBHOCTH: ABTOMaTH3anus B big data
MOMOTaeT OIICHUTh MMPOU3BOIUTEIBHOCTh P MHOTHX OOCTOSITENLCTBAX,
TaKUX KaK TECTUPOBAHUE MPUIIOKEHHS C PA3TMUYHBIMU TUIIAMU JTaHHBIX U
obbeMamu.
TecTtupoBaHue apXUTEKTYpbl: ITO TECTUPOBAHUE MPOBEPSET
MPaBUJILHOCTH 00paOOTKH TaHHBIX U COOTBETCTBUE OM3HEC-
TpeOOBAHUSIM.

22. Y coBeplIeHCTBOBaHHBIN TAPT€TUHT HA PHIHOK U CTPAaTEruu

Ilepeuncnure CroumocTs KauecTBa

HECKOJIBKO MuHUMH3UPYET MOTEPHU U YBEIUUYUBAET JOXO/]1

MIPEUMYILIECTB VYiyunieHHble OU3HEC-peleHHs

TECTUPOBAHUSA To4HOCTB 1 Bamuaalus JAHHBIX

Ha OOJBIIUX

TTAHHBIX.

23. KakoBbl PazHoo0Opa3Hblii Ha0Op TEXHOJIOTUH
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oOmmue
npo0OsIeMbl IpU

Hanucanue cuenapuen
OrpaHudeHHas JOCTYIHOCTb ONPEAEICHHBIX NHCTPYMEHTOB

TECTUPOBAHUU TecroBas cpena
MIPOU3BOIUTENBH | Pemenue it MOHUTOPUHTA
octu? JlnaraocTuyeckoe pereHne
24. B uem KiaroueBble TecTupoBaHue Ha Tpaauuuonnoe
pasHUILIA MEXTY TecTUpPOBaHuUe 0a3bl
TectupoBanuem | [NAPAMETPBI 00JIbIINX TAHHBIX AHHBIX
Ha 60JTBIINX Paboraer kak co
AQHHBIX 1 CTPYKTYpUpOBaHHbIMHU, |PaboTaer ToJbKO CO
TpamuioHHbIM | | Ty gapmbIx TaK U ¢ CTPYKTYPHPOBAHHLIMH
TECTUPOBAHNCM HECTPYKTYPHUPOBAHHBIMHU|TAaHHBIMHU.
0a3bel JaHHBIX? JAHHBIMI.
Bonbime pazmeps He TpeOyer
JTAHHBIX U (aitioB cIenuaabHOU
HNudpacrpykrypal(HDFS) tpebytor TECTOBOM CPEJIbI,
CIIELMAJILHOM TECTOBOM [ITOCKOJIBKY pa3mep
CpEIbl. ¢aiina orpaHUYEH.
Ero o0bem

Ero o6bem BapbupyeTcs
O0beM JaHHBIX |OT meTadalT Jao
3eTTadaiT MM 3KcadaiT.

BapbUPYETCS OT
rurabamT 110
TepalailT.

Ucnonw3yet mmbo

Her onpeneneHHbIx
MaKpOCHI Ha OCHOBE

UHC €HTOB.
ThYM Excel, mu6o
Hucrpymentsl  |/[Mana3oH mmpox, ot
UHCTPYMEHTBI
NPOBEPKH MPOrPaMMHBIX
aBTOMAaTHU3alK Ha
JOCTOBEPHOCTH  |[MHCTPYMEHTOB, TAKUX
OCHOBE
kak MapReduce, no
10JIb30BATEIHCKOTO
HIVEQL. .
uHTepdeiica.

Pasmep gaHHBIX OOJIbIIIE,
Pa3mep JaHHBIX [4e€M y TPAIUIIUOHHBIX
0a3 JaHHBIX.

O0beM JaHHBIX OYEHD
MaJ.

25. Yto Takoe

Query Surge - o1HO U3 pelIeHU I TECTUPOBAHUSI OOJIBIINX JAHHBIX.

BCILJIECK OHO NoIEP>)KUBAET KAYECTBO JAHHBIX M IMOJX0]] K TECTUPOBAHHUIO

3ampocoB? 00ILIUX JaHHBIX, KOTOPBI 0OHAPYKMBAET HEBEPHBIEC TaHHBIC BO BPEMS
TECTUPOBAHUS U 00ECIIEYNBACT OTIMYHYIO EPCIEKTUBY
paboTOCIIOCOOHOCTH JTAHHBIX.

26. Kakune Query Surge npegocTaBiseT CAEAYIOMNE IPEUMYIIECTBA:

MIPEerMYIleCTBa B Thicsiun pa3 yBeaMuMBaeT CKOPOCTh TECTUPOBAHUS, OXBATHIBAsI BECh

MPEAOCTABIISIET Ha0Op JTaHHBIX.

Query Surge? Query Surge noMoraer Ham aBTOMaTU3MPOBATh PYYHOE TECTUPOBAHUE

Oonbpmx naHHBIX. OH TECTUPYET HECKOIBKO TIaThOpPM, TAKUX KaK
Hadoop, Teradata, Oracle, Microsoft, IBM, MongoDB, Cloudera,
Amazon u npyrux nocrasimukoB Hadoop.

OH TaKxxe MPeA0CTaBIsIET aBTOMATHUECKHE OTYETHI TIO ANEKTPOHHON
moyuTe ¢ HHPOPMAIMOHHBIMH MaHETSIMH, KOTOPBIE TOKA3BIBAIOT
COCTOSTHUE JIAHHBIX.

Ob6ecrieunBaeT OTANMYHYIO oTAady oT uHBecTHImii (ROI) mo 1500%.

27. Yto Takoe
TECTUPOBAHUE

Bonbune nannele - 310 60JbII0N HAOOP CTPYKTYPUPOBAHHBIX U
HECTPYKTYPUPOBAHHBIX JTaHHBIX, KOTOPBIE TPYIHO 00paboTaTh C
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Ha OOJIBIIINX
MAHHBIX?

MIOMOIIBIO TPpAAUITUOHHBIX 0a3 JaHHBIX U IMIPOrpaMMHOTO obOecrieueHus.

28. KakoBa ueisp
Al/B

A/ B TecTHpOBaHUE - 3TO CPAaBHUTEIILHOE UCCIIEIOBAHUE, B XO/IE
KOTOPOTO CIIy4aifHbIM II0JIb30BATEISIM ITOKA3bIBAIOTCA JIBE UJIH OoJiee

TECTUPOBAHUA? | BEPCUM CTpaHUI], a UX KOMMEHTAPUU CTATUCTUUYECKU aHATU3UPYIOTCS,
9TOOBI ONPEICIINTh, KaKasi BEpCUsl padOTaeT JIydIlie.

29. Ilouemy D70 CcBsA3aHO ¢ MpoOIeMol mpousBoauTeIbHOCTH NameNode.

HDFS noaxomut | NameNode gacto 3aHMMaeT MHOTO MeCTa JJIsi XpaHEHHS METaJaHHBIX

TOJIBKO JUJIS JUTS KpYITHOMACIITaOHBIX (haiiioB. MeTagaHHbIe JOJDKHBI TIOCTYIIATh U3

0O0IBIINX OJIHOTO (haiisia Ay ONTUMATBLHOTO UCIIOJIE30BaHUS IPOCTPAHCTBA U

Ha0OPOB JTAHHBIX
1 HE MOJIXOUT
JUTSE MHOTHX
HEOOJIBIINX
(aiinos?

SKOHOMHYECKOH BBIro1bI. NameNode He UCTIOb3yeT BCE MPOCTPAHCTBO
JUId HeOONbIIMX (ailyioB, YTO ABJISETCS MPOOIEMOI ONTUMHU3ALIUN
MIPOU3BOIUTEIBHOCTH.

2.2. IlIpakmuxo-opuenmupogannsle 3a0aHus

Hpakmuko-opueumupoeaHHble 3a0anus no 0ucuunmme «Texnonozcuu
00pabomku 60abUWUX OAHHBIX) HE NPEOYCMOMPEHDL.
7.3. TecTnl
[Mudp Bompocsr [TpaBunbHBII
KOMITCTCHITUH OTBET

ITKII-3 1. Data Mining — ato mporiecc 0OHAPYKEHHUS B ChIPBIX JTaHHBIX b
3HAHM, HEOOXOIUMBIX IS
a) pacdera LeJeBbIX MOKa3aTeNeH;
b) HPUHSTHS PEIICHUI B Pa3IUUHbIX chepax
YeJI0BEYECKOM JICATEIBHOCTH;
C) OTIpeIeJICHHUs 00JACTH IOMYCTUMBIX 3HAYCHHIA.
2. Atpulyt — 310! c
a) Mepa OIEHKH;
b) 3HAaYCHHE TICPEMECHHOI;
C) CBOMCTBO, XapaKTEPU3YIOIee 00BEKT
3. B mporiecce pabotsl Data Mining nporpamMMsl M0JIb30BaTe b a
MOYET TOJIy4UTh TAKHE PE3yJIbTaThI:
a) TOJIbKO CTATHCTHYECKH JOCTOBEPHBIC PE3Y/IbTATHI;
b) MIOJIyYCHHBIC HA OCHOBE METOIOB MAaTEMAaTHIECKOTO
aHaJIN3a;
c) pacyeTHbIE MMOKA3aTeNu Mmpoliecca.
4. JlaHHBIC MOTYT OBITH MOJYYCHBI B pe3yIbTaTe: a,b
a) HaOII0IEHMIA;
b) IKCTIEPUMEHTOB;
C) pacyeToB.
5. JlaHHBIE IPE/ICTABIISAIOT COOOM: a,b
a) (baxThI;
b) HaOIIOIEHH;
C) MeEpbI OLIEHKH.
6. JlaHHBIC — 3TO ... a
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a) HeoOpaboTaHHBIN MaTepua, IPeaoCTaBIAEMbII
MOCTABIIMKAMH JIAHHBIX M UCIIOJIb3YEMbIi MOTPEOUTEIISIMU ISt
dhopmupoBanust HHGOPMAIIMK HA OCHOBE JIAHHBIX;

b) pacdeTHbIC XapaKTePUCTUKH MPOIIECCa;
C) pe3ynbTaThl 00pabOTKH UMEIONITUXCS MTAPAMETPOB.
7. JIBa OCHOBHBIX THIIA IEPEMEHHBIX B CTATUCTHKE: a
a) Ka4eCTBEHHBIE M KOJIMYECTBEHHBIC;
b) pacyeTHbIC U alpHOPHBIC;
C) IPOCTBIC U CIIOXKHBIC.
ITKH-9 8. Onpenenure /i KaKOW MIKaJIbl IPUMEHUMBI TOJIBKO TaKue c
orepanuy Kak paBHO U HE PaBHO.
a) MOPSIKOBAS IIKAJA;
b) perpeccuBHas IIKaja;
c) HOMUHAJIbHAS [IKAJIA;
d) MPOrPEeCCHBHAs IITKAJIA.
9. Onpenenute JUIsl KaKOM MIKaIbl IPUMEHUMBI TOJIBKO TaKHe a
orepanuy Kak paBHO, HE paBHO, OOJIbIIIE, MEHBIIIE.
a) MOPSIIKOBAs IIKAJA;
b) perpeccuBHas IIKaja;
C) HOMUHAJIbHAS IIKAJIA;
d) MPOTPECCUBHAS IIKAJIA
10. 3agaueit kaccuuKaluu MOXKHO Ha3BaTh MPEACKA3AHHUE. .. a
a) KaTeropuajabHON 3aBUCUMON TIEPEMEHHOM, OCHOBBIBASICh
Ha BbIOOPKE HETIPEPHIBHBIX U/WIIN KaTerOpHallbHbBIX
MIePEeMEHHBIX;
b) KaTeroprajabHOM HE3aBUCUMOM TIEPEMEHHOM,
OCHOBBIBAsICh Ha BHIOOPKE HEMPEPHIBHBIX U/UITH KaTeTOPUATbHBIX
MIEPEMEHHBIX.
11. 3amaueit perpeccuy MOKHO Ha3BaTh MpPEICKa3aHUE. .. a
a) YHCIIOBOM 3aBUCUMOM MEPEMEHHOM, OCHOBBIBAsCh Ha
BBIOOPKE HEMPEPBIBHBIX U/WUJIM KATETOPUATbHBIX IEPEMEHHBIX;
b) TEKCTOBOM 3aBUCUMOM MTEPEMEHHOM, OCHOBBIBAsACH Ha
BBIOOPKE HEMPEPHIBHBIX U/WUJIM KATETOPUATbHBIX IEPEMEHHBIX;
C) YUCIIOBOM HE3aBUCUMOM NMEPEMEHHOM, OCHOBBIBASICh Ha
BBIOOPKE HEMPEPHIBHBIX W/UJIM KATETOPUATbHBIX IEPEMEHHBIX
12. 3agaun KIaccUPUKAIUN PELIAtOTCs CIEAYIONIMHI a,b
ITOPUTMaMHU:
a) HEHPOHHBIE CETH
b) JMHEHHOM PerpeccHu
c) JleKCTphI
d) OTmxura
13. 3anauy knaccuukanuy Hemb3s PEUIUTh C TOMOIIBIO. .. a
a) anropuT™a Apriori;
b) HEWPOHHOI! CeThIO;
C) aIropuTMa JIMHEWHOU perpeccuu
14. 3axOHOMEpPHOCTH, HalJIeHHbIE B IPOLIECCE UCTIONb30BAHUS d

texHonoruu Data Mining He 7O KHBI 001a1aTh TAKUMHU
CBOMCTBaMU:

a) OBITh MPAKTHYECKH MOJIC3HBIMU
b) OBITh OOBCKTUBHBIMHU
C) OBITH HCOUYCBUIHBIMU
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d) OBITh TOUHBIMU
I1KH-10 15. M3HavanbHas npenonpeeeHHOCTh KIIACCOB SIBJISIETCS b
XapaKTEPUCTUKOM 3a/1a4H ...
a) KJIaCTEePH3AIINH;
b) KJIacCH(pUKaIIT;
C) VHTETPaLuK
16. UuctpymenTsl Data Mining b
a) pabOTalOT HAa OCHOBE TOYHBIX METOJIOB,;
b) MOTYT CaMOCTOSTEIILHO CTPOUTH TUIIOTE3bI O
B3aUMOCBSI35X B JIaHHBIX;
C) IO3BOJISIFOT HAlTH TJ100aJIbHBIN ONITUMYM
17. MHOXECTBO MPUMEPOB, UCTIOJIb3yeMOE IS a
KOHCTPYHPOBAHHS MOJICIIH, Ha3bIBACTCHL. ..
a) 00yJaroIuM MHOKECTBOM;
b) TECTOBBIM MHOXECTBOM;
C) 3TaJIOHHBIM MHOYECTBOM;
d) MIPEIMETHBIM MHO)KECTBOM
18. MHOk€ECTBO NPUMEPOB, UCIIOJIb3YEMOE Il IPOBEPKH b
paboThl CKOHCTPYUPOBAHHOW MOJIEIIN, HA3bIBACTCHL. ..
a) 00yJaroIuM MHOKECTBOM;
b) TECTOBBIM MHOXECTBOM;
C) 3TaJIOHHBIM MHOYECTBOM;
d) MPEIMETHBIM MHOYKECTBOM
19. HazoBuTte dakTopsl, 00yCIOBUBIITNE BOSHUKHOBEHUE U b
pasButue Data Mining:
a) COBEPIIICHCTBOBAHUE AITOPUTMOB 00pabOTKH
nHpopManuu
b) HaKOTUICHHE OOJIBIIOTO KOJMYECTBA PETPOCIICKTUBHBIX
JTAHHBIX
C) COBEpILICHCTBOBAHKNE TEXHOJIOTHI XpaHCHUS U 3aIUCH
JTAHHBIX
d) COBEpILIEHCTBOBAHHE aIMIapaTHOTO M TPOTPAMMHOTO
obecrnieueHus
e) NOSIBJICHHE METOJI0B MaTeMaTHYECKOTO aHAJIN3a
20. HomuHanwHas mkana — 3TO IIKajia, a
a) coJiepKaIiiasi TOJIbKO KaTerOPUH, KOTOPbIE HE MOTYT
YIOPSIIOYUBATHCS
b) coJiepKaiasi TOJIbKO KaTerOpHH, KOTOPhIE MOTYT
YIOPSIIOYUBATHCS
C) coJiepKaiasi TOJIbKO KaTerOpHH, KOTOPhIE MOTYT
WHTETPUPOBATHCS
21. OOBbeKT ONMUCHIBAETCS KaK ... a
a) Habop aTpuOyTOB;
b) Ha0Op MEepPEeMEHHBIX;
c) HaOOp MpaBuUII;
d) Ha0Op XapaKTEPHUCTHK

8.IlepevyeHb OCHOBHOI U JONOJTHUTEIHLHOM Y4eOHO JIUTEPATYPBHI,
He00X0AUMOi1 /11 OCBOCHUS JUCHMILIMHBI
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TeKcT : DIEKTPOHHBIM.
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TeKCT : aNeKTPOHHLIN // J1aHb : 9NeKTPOHHO-0MbnnoTeyHas cucrema. - URL:
https://e.lanbook.com/book/414875 (pnata obpaiieHus: 19.07.2024).

9.IlepevyeHb pecypcoB HHPOPMALNMOHHO-TEJIEKOMMYHHUKAITMOHHOM CeTH
«/HTepHeT», HEOOXOAMMBIX IJISI OCBOCHHS TUCIHUIIINHBI

1.  Daexrponnas oubnnoreka dunancosoro yuusepcurera (9b) http://elib.fa.ru/

2. DnekrponHo-O0MOMMoTeuHast cuctema BOOK.RU http://www.book.ru

3. DIeKTpOHHO-OMOIMOTeUHass CcHUCTeMa «YHHBEpCUTETCKas  OuOIMoTeKa
OHJIAMH» http://biblioclub.ru/

4.  DIeKTpOHHO-OMOIMOTEUHAS cucrema Znanium

http://www.znanium.comPylru 1.0.9 [OnekTponHBIl pecypc]: caiit. — Pexum mocryma:
https://pypi.python.org/pypi/pylru

5.  Python Data Analysis Library [DOnexktponHslii pecypc]: caiiT. — Pexum
nocryma: http://pandas.pydata.org/

6.  Python Documentation [DnexTpoHHBII pecypc]: caiiT. — Pexxum mo- cryma:
http://python.org/doc/

7. Python Standard Library [OnexTponnsrit pecypc]: caiiT. — Pexum mo- cTyma:
https://docs.python.org/2/library/

8.  Scikit-learn Machine Learning in Python [Onekrponnsiii pecypc]: caiir. —
Pexum noctyna: http://scikit-learn.org

9.  OdunmaneHbIi cait mpoaykTa https://www.python.org/

10. Karanor kypcoB Unatepuer YuuBepcuteta MapopManmnonubix TexHO- JOTHA
http://www.intuit.ru/
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11. The Python Tutorial // https://docs.python.org/3/tutorial/index.html

12.  NumPy User Guide // http://docs.scipy.org/doc/numpy/user/index.html

13. Pandas User Guide http://pandas.pydata.org/pandas-docs/stable/

14. Dask User Guide https://docs.dask.org/en/latest/

15. Dask User Guide https://docs.dask.org/en/latest/

16. Matplotlib User Guide // https://matplotlib.org/stable/users/index.html

17. Seaborn User Guide // https://seaborn.pydata.org/tutorial.html
10.MeTonnueckue yKazaHus JJIs 00y4aOIIMXCS M0 OCBOCHUIO TUCIUTIHHBI

[Ipy M3ydyeHHH TEOPETUUYECKOro Marepuana HeOOXOAMMO ONMUPATHCSI Ha pabdouyro
nporpaMMy JAUCUWIUIMHBI, MaTepuaibl JIEKUWA W JUTEPATypy M3 OCHOBHOTO CIIHCKA.
Kpome 3T0oro, Heo0X0AMMO aKTUBHO paboTath ¢ MHTEpHET-UCTOYHUKAMH U MOCOOUSMHU
OPYTUX aBTOPOB, HOMOTAIOIIMMHU YCBOUTh MATEPUAIT OTAEJIBHBIX Pa3/I€IOB IPOTPAMMBI.

Heo0OxonuMo KOHCHEKTUPOBATh JIEKIMH, IOMeYas CJIOKHbIE W HENOHSTHBIE
MOMEHTBl C TE€M, 4YTOOBbl 3a/JaTh BONPOCHI JIEKTOPY B KOHIIE JIEKIMM WJIA K€ Ha
KOHCYJIbTallUU.

[Ipy MOArOTOBKE K CEMUHAPCKUM 3aHATHSAM HEOOXOJIMMO H3YYHTh BOMPOCHI,
BBIHECEHHBIE Ha CaMOCTOSATENIbHOE M3Yy4Y€HUE, TaK KakK CEMHHApCKUE 3aHATHUS
OpeanojaraloT Ux OOCYXKJIEHHE M JUCKYCCHIO 10 TeMe; KpOME€ TOro, 3aJaHus ajs
CaMOCTOSITEJILHOM pabOThl HEOOXOAUMBI JJIE TOTO, YTOOBI YCIIEUIHO BBIMOJIHUTH
CaMOCTOSITEIbHBIE 3aIaHUS HA CEMUHapax.

WNunuBunyanbHble 3a1aHus s pabOThl Ha KOMIIbIOTEpE, (hailiibl ¢ BBITOJIHEHHBIMU
3aJJaHUSIMU HEOOXOIMMO XPaHUTh B JJMUHOM CETEBOM Manke B KOMIBIOTEPHON CETH BY3a.

11.Ilepeyenb MHPOPMAUOHHBIX TEXHOJOTHH, UCIIOJIb3YEeMbIX IIPH
OCYHIeCTBJICHHHU 00PAa30BATEIBLHOI0 MPOLECCa MO JMCIHUIIMHE, BKJIKYas NepevyeHb
He00X0AMMOro MPOrpaMMHOro odecreyeHnsl U HH(POPMAIHOHHBIX CIIPABOYHBIX
cucTeM

11.1. KoMIUIEKT JIMIICH3UOHHOT'O TTPOTrPaMMHOTO 00€CTICUCHUS:

1. TTakeT ouCHBIX TpOTrpamMm

2. AntuBupyc Kaspersky

11.2. CoBpemeHHble TmpodeccuoHaNbHbIE 0a3bl AaHHBIX W WHGOPMAIMOHHBIE
CIIPABOYHBIE CUCTEMBI

1. HudopmanunonHo-npaBoBas cucrema «[ apant»

2. Huadopmamnmonno-npaBoBas cuctema «Koncynsrant [lnrocy

3. DnexrponHas >HIMKIoneaus: http://ru.wikipedia.org/wiki/Wiki

4, Cucrema koMIieKCHOTO packpbitusi uHpopmanuu «CKPUH» -
http://www.skrin.ru/

11.3. CeprudunupoBaHHble OporpaMMHbIE U allapaTHbIE CPEICTBA 3alUTHI
uHbOopMaIuu

- HE UCIOJIb3YIOTCS

12.0nucanue MaTepUaIbLHO-TEXHUYECKOH 0a3bl, HEO0OXOAMMOM IJI5
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OCYILIECTBJICHUA 00Pa30BaTEIbLHOI0 IPOLECCA 10 JUCHHILINHE
JUis mpoBeAeHUs JIEKIMM M NPAKTHYECKUX 3aHATUH HEoO0Xoauma ayJauTopus,

OCHAIIICHHAsA TMPOEKTOPOM MU KOMIBIOTEPAMHU C MOCTOSHHBIM IOJKIIOYEHHUEM K CETH
HNuTepHer.
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