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1.HanmeHoBaHue AUCIHUIIJINHBbI

Huciumnnaa « TexHonorun o0paboTKu OOJIBIIMX 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 popMupoBanus ciaeayromux komnereHuuii: [TIKH-4.

TpeOOBaHUH K
HUM

Kox Haumen Haakarops: Pe3yabTaTnl 00yueHus (yMeHust
KOMITeTeH OBaHMe TOCTHKEHSE U 3HAHMSA), COOTHECEHHbIE C
. KOMIIeT N — HHANKATOPAMM J10CTUKEHUS
eHIIUH KOMIIeTEeHIIUH
3HaTh! cyniecTByronme
CTaHJApTHI, HEOOXOIUMBIC IS
CO3/IaHUsI TEXHUYECKOTO 3aJaHus U
1. HeMOHCTpI/IpyeT 0azoBBIC TCXHHUYCCKOTO IPOCKTA C Y4ETOM
3HAHUS O CYIIECTBYIOIINX crienuuaeckux TpedoBaHU
MaTeMaTHYEeCKUX METOIaX U | OOJIBIINX JTaHHBIX
cucTeMax YMerhb: UCHOJIB30BaTh U
[pOTpaMMHUPOBAHMNAL. aJalTUPOBATh CYILLECTBYIOLINE
CTaHJApPTHI C y4ETOM
Cnocoben crenupuIecKux
MMPOEKTUPOBA TpeOoBaHU OONBIINX JAHHBIX
Thb U 3HaTh: TEXHOJIOTHIO pa3paboTKU
Peau3oBbIBA | 3 Ylcrnonb3yer u TEXHUYECKUX 3aJaHul U
Th aJaNTHpPYeT TEXHUYECKUX MPOEKTOB, B KOTOPBIX
NPUKIIA/HBIC | CyIecTBYIONINE HCIIOJIb3YIOTCS TEXHOJIOT I
INKH-4 MPOTrPaMMHBI | MATEMATUYECKUE METOIBI U OOJIBIIMX JAHHBIX
€ CUCTEMBI B | CUCTEMBI YMeTh: pa3pabarbiBaTh
COOTBETCTBUU | IIPOIrpaMMHPOBAHUA AJIA TEXHUYCCKHUE 3aJIJaHUA U
C aHAJIU30M PCUICHUA ITPUKIIAHBIX TEXHUYECKUX MPOEKTHI, B KOTOPHIX
3a7a4d U 3ajza4. UCIOJb3YIOTCS

TEXHOJIOTHH OOJIBIINX JaHHBIX

3. Bnazeer HaBbIKaMu
NIPOEKTUPOBAHUS U
pa3paboOTKN KOMIIOHEHTOB
IPOTPaMMHOTO
oOecreyeHns: Ha OCHOBE
COBPEMEHHBIX TapaJiurM,
TEXHOJIOTHI U SI3BIKOB
IPOTPaMMHUPOBAHUSL.

3HATBH: COBPEMEHHBIE ITPUHIUIIBI
yIIpaBJIeHUs! pabOYUMH IPOCKTAMH,
IPUMEHSEMBIMU K
TEXHOJIOTUYECKOI HH(ppACTPyKType
OOJIBIINX TAHHBIX

YMeThb: NpUMEHATh COBPEMEHHBIE
NPUHIUIBI YIPaBICHUs pabOUYUMHU
POEKTaMH TEXHOJOTHUECKOM
UHPPACTPYKTYPbI OOJIBIINX
JTAHHBIX




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

YMeTh: IPUMEHSATh METOIbI U
WHCTPYMEHTHI aHAJIN3a JTaHHBIX

4. ITpumeHsieT MeTOIbl
MAIIHHHOTO OOyUYCHHUS JIIs
pelIieHus: MPUKIATHBIX
3aJ]a4 aHaJI13a JaHHBIX.

3.MecTO IMCHUILVIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

Huciumuinna ~ «TexHonorun  oOpabOTKM  OONBIIMX — JAHHBIX»  SIBISETCA
npeanpoduiIbHeIM NpodheCCUOHANTBHBIM LIUKJIOM NMPOQUiIs «AHANU3 TaHHBIX U MPUHATHE
pelIeHu B 9KOHOMUKe U (pruHaHcax» 1o HanpasieHuto noarotosku 01.03.02 «IIpuxnannas
MaTeMaTUKa U MHQOpMATHKa.

4.00beM TMCHUILIMHBI (MOXYJIsI) B 32UE€THBIX €IMHUIAX U B AKAIeMUYECKHUX
yacax ¢ BblJeJIeHHueM 00beMa ayIUTOPHOM (JIeKIMH, CEMUHAPHI) U CAMOCTOSATEILHOM

padoThI 00y4aKOIIUXCS

Ounas gopma oOydeHUS

. Bceero (B 3/e n Cemectp 5
Bupa yueOHo# padoThl 0 IMCUMILINHE
yacax) (B yacax)
OO6mrast TpPyA0€MKOCTh JUCIUTLTHHBI 5/180 180
KonTtakTHas paboTta - AyTuTOpHBIC 3aHATHUS 50 50
Jlexun 16 16
CeMmuHapcKue, TPAKTUICCKUEC 3aHATHUS 34 34
CamocrostenpHas pabora 130 130
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 1106 116
Bun tekyiero KOHTpOJIst KonTtponsHas pabota
Buj 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 a3xocucteme Python. Opranmuzanust mac- cuBoB B NumPy: xpaHeHue
JAHHBIX, CO3/IAHUE MACCUBOB, IPUHIIMIBLI peaanu3alyy Onepanuil ¢ €IUHBIMU UCXOIHBIMU
JAHHBIMU. YHHUBEpcajdbHble (YHKIIMU U TpuMeHeHue QyHKIu 1o ocsiM B NumPy.
[IpuHIMD pacnpocTpaHeHUs: 3HAYEHUN MpU BBIMOJIHEHUM onepanuii B NumPy: oOmuii
aJTOPUTM U TIpuMepbl MacKkupoBaHUE U MPUXOTINBOE UHACKCUpOBaHue B NumPYy.

B pamkax Tembl paccMaTpuBaoTcst Bo3MoxHOCTH Oubanoreku Pandas. Opranusanus
Pandas DataFrame u opranmsaumsi unHaekcanuu ains DataFrame u Series; nmpuMeHeHUe
YHUBEpCAJIbHBIX (PYHKIIMM W paboTa ¢ mycThiMU 3HaueHusMu B Pandas. OObennHeHue
naHHBIX U3 Heckoiabkux Pandas DataFrame: obmias noruka u npumepsl. PaccMarpuBaercs
onepamnusi GroupBy B Pandas DataFrame u peanuzanmst B Hel mojxona «pa3zOueHwue,
NpUMEHEHHE U 00BEUHEHHE.

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

B pamkax Tembl paccMaTpuBalOTCs NPUHLHUIIBI paboThl Cc Qaitnamu, Qaitibl u
ornepaimoHHbie cucteMbl. Crienndrka TEKCTOBBIX U OMHAPHBIX (pailyioB.

B pamMkax Tembl paccMaTpuBaeTCsl 3ajladya CepUaIM3alli U Jecepuanuia- IUuu
JTAHHBIX W HWCIOJBb30BaHUE Pa3NUYHBIX (popmaroB (aitoB s ee pereHus. OnucaHue
dopmara daitna JSON u npumep onucaHusi JaHHBIX B 3TOM (GopMaTe U B3aUMOACHCTBUS C
HUM B Python.

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

B pamkax Tembl paccmarpuBaetcs npobsemMaTtrka popmaToB (haiisioB sl XpaHEHUS
1 00paboTku Oonbmux gaHHBIX. DopMmatel (aitmoB NPY u HDF: oOmas xapakrepucTtuka,
MIpUMEP B3aUMOJICHCTBUS C JaHHBIMU 3TUX (popmaToB B Python.

Tema 3. B3aumopgeiicTBue ¢ TaOJUYHBIMU JAHHBIMH B MPHUJIOKEHUAX 00padOTKHU
JTAHHBIX.
B pamkax temsl paccmatpuBaeTcs ¢opmar daitmoB CSV, npeacTaBieHne TaHHBIX B
aToM (hopMaTe 1 B3auMoJelicTBHE ¢ HUM B Python.
B pamkax TemMbl paccMaTpuBaIOTCS BO3MOXXHOCTH HCMoNb3oBaHus Excel mms
BHEIIHUX MPWIOKEHUH o0paboTku naHHbIX. B3aummopeiictBue ¢ Excel u3z Python ¢
nomoIbo oudauoreku XLWings: npuHIUIIBI paOOTHI U TPUMEPHI KCTIOJIb30BAHUS.



Tema 4. Busyanusanusi 1aHHbIX.

B pamkax Tembl paccMaTpHBAaIOTCS OCHOBBI paboThl ¢ OmbOimoTexkoil matplotlib:
OopraHu3alus CHCTEMbl KOOPAMHAT, O(OpPMIIEHHE OCEd, LIBETa M LIBETOBBIE KapThl B
matplotlib, ctunu nunauil 1 mapkepsl. Pyplot 1 00bEKTHO-OpHEHTUPOBAHHBIN UHTEpPEIC
matplotlib. Ynpasnenue ¢purypamu u cozganue MHOKeCTBa IpapIKOB HA OJJHOM PUCYHKE.
Paznuunbie TUnbl rpaduKoB.

B pamkax Tembl paccMaTpUBaeTCs BU3Yyalu3alysl JaHHBIX C TOMOIIBIO OMOINOTEKH
Pandas: HaOOp METO/IOB Jisi MOCTPOSHUS TPaPUKOB, pEATU30BAHHBIN B CTPYKTYpax Series
u DataFrame.

B pamkax TeMbl NpOBOAWTCS BBEJECHHWE B Pa3BEAOYHBIM aHANW3 JAHHBIX: THIIbI
NPU3HAKOB, aHAJU3 paclpeiesieHui, aHajdu3 Mep UEHTPAJbHOMW TEHACHIIMU U TOHMCK
BBIOPOCOB, aHaNIM3 B3aUMHOTO paclpejelieHuss U MapHbIX Koppensuuil. Ilposenenue
pa3BeJOYHOrO aHaIM3a IaHHBIX C OMOIBI0 OMbInoTeku Seaborn.

Tema 5. Pabora co cTpokaMu B NPWI0KEHUSX 00PA0OTKH TaHHBIX.

B pamkax Tembl paccMarpuBaroTCsi BO3MOXXHOCTH python mo dopmaTupoBaHuiO
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 pamMkax TeMbl paccMaTpuBaeTCsl UCIOJIB30BaHUSI XAIIUPOBAHUS MPHU padoTe Co
ctpokamu. CTpoku B OUOIMOTEKE numpy.

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

B pamkax Tembl paccMaTpUBarOTCS CETMEHTalUus M TOKEHHM3alMs TEKCTa Ha
€CTECTBEHHOM $I3bIKE, CTEMMMUHT U JIeMMaTu3aius, mpumepsl Ha Python. Mcnonb3oBanue
MEMOM3aIlMid Ha TnpuMmepe paboTel co cTpokamu. PaccrosHue Jle-BeHIIHTEWHA:
ompejieNieHne, auroput™M dPEGEKTHBHOTO TMOUCKAa ONTUMAJIbHOTO  PEAaKIMOHHOTO
npennucanus, npumep mnoucka Ha Python. BektopHoe mpencraBieHue 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 templ paccmaTpuBaeTcs NpOoGUIUPOBAHUE peaM3aIlii AITOPUTMOB Ha
Python, mpuHIUOBI pemieHus] 3aJadd ONTUMM3AIUU TPOU3BOJUTEIHLHOCTH AITOPUTMA.
bubnmmoreka Numba: mnpuHIHMIBl padboOTh, 0a30Bble MPUMEPHI  HUCIOITH30BAHMS.
BekTopuzamuss B numpy: KIIOYEBBIC MapaMeTpbl (QYHKIINH, TPUMEPHl MPUMEHCHHSI,
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 BO3MOXXHOCTH pabOThI C TPAH3AKIUSIMH.

Tema 9. [TapanieabHast 00padoOTKA TaHHBIX.
B pamkax Tembl paccMaTpuBaeTcs creruduka COBPEMEHHOTO ammapaTHOIo
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oOecrieueHust sl 0OpaOOTKM OOJBIIMX JAHHBIX W TpobiemMa MaclTabupyeMOCTH
napajyiebHbIX BHIYUCIEHUI. MHOTOMPOLIECCOPHBIE apXUTEKTYPHI C O0LIEN U pa3aeisieMoi
NaMAThIO — ClIeUU(HUKA U CPABHEHHE.

[Toaxoapl K AEKOMITO3UIIMU KPYIHBIX BBIYMCIUTENBHBIX 3a7a4 Ha MOA3aJayMl IS
napajjieIbHOrO HUCIHOJIHEHHs. Mogenu napajuleIbHOro NpOrpaMMHpPOBAaHUS U HX
COYETAEMOCTh C APXUTEKTYpaMH MapajuieIbHbIX BBIYMCIUTENbHBIX cucTeM. Crenuduka
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 IJisi aHanu3a OOJIBIIUX O0O0BEMOB
nanubix Python Dask, pasnuunble mpepyaraempie e moaxojabl K 00paboTke naHHBIX. B
YaCTHOCTH, TPU KIIIOYEBBIX CTPYKTYphl naHHbIX Dask: Dask.Array, Dask.DataFrame u
Dask.Bag ux cnemnuduka ¥ NpUHIUN BBIOOpAa CTPYKTYp JAHHBIX TMPH PEIICHUH 3ajad.
PaccmarpuBaercs rpad 3aBucuMocTel 3a7a4, KaK KJIIOYeBask CTPYKTypa JJIsi OpraHU3aluu
napajuienbHol 00padoTku nanHbIX B Python Dask. PaccmarpuBaeTcst mpuHIIUIT ¥ TpUMEPHI
UCIIOJIb30BaHMS pacnapajuieliiBaHue aaropuTMoB ¢ nmoMotisto dask.delayed .

PaccmarpuBaercs crpykrypa nanubix Dask.Array, cnenuduka ee peanuzanuu u
IpUMEHEHHUs, TPoLie/lypa co3Aanusl, moanepxuBaembie Dask. Array onepaiuu u ee OTIUYus
ot NumPy ndarray. PaccmarpuBaetcst crpykrypa ganubix Dask.DataFrame, cneniuduka ee
peanuzalii WU TOPUMEHEHHs, MpoleAypa CO3/1aHMs, OTIPAHMYEHHS HCIOJIb30BaHUS
Dask.DataFrame. PaccmatpuBatorcst onepanuu ManmuHra B Dask.DataFrame u oneparnuu
Dask.DataFrame paGotaromue co CKOIB3SIIMM OKHOM. PaccmaTtpuBaercst cTpykTypa
nanubeix Dask.Bag, cnenuduka ee peanusanum ¥ NpUMEHEHHS, TPOIEAypa CO3JaHMS,
nonnepxxkuBaembie Dask.Bag omeparuu. Opranuzanusi BEIYHCICHUN ¢ momolnbio Map /
Filter / Reduce : oOmmii nmpuHIMO U crienu@uKa MapauieIbHOW peanu3anuu 00padboTKu
JTaHHBIX ¢ moMolisio 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 ammapaTHOTO OOECHEUEeHHs sl PEIICHHs 3ajad
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. McTouHnku GOMbInx
JAHHBIX ¥ TPUKIIATHBIE 3a71a9i 00paOOTKM OOJBITUX JTAHHBIX.

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

3nakomctBo ¢ OuOnuorexoil PyTorch. Ilonsitue Tensopa B PyTorch. ba3zoBwie
onepaiuu ¢ TeHzopamu B PyTorch.



5.2. Y4eOHO-TEMATHYECKHUH IJIAH

Ounas ¢popma 00yueHus

Haumeno
BaHHe
TeMbl

(pa3neina)

JAUCHUILIT

HHBI

TpynoemkocTh B 4acax

Bcero

KounrakTHas pabdora
AynuTopHasi padora

CeMuH
a-pbl,
NPaKTH
YyecKue
3aHATH
|

Camocr
ofiTeN b
Hast
pabora

Oo6ua Je
a,BT. | Kl
u.: n

®opmbl
TeKyLLero
KOHTPOJIsA
yCIeBaemMocT
u

bubanoreka
NumPy u
Pandas

13

Hcnonb3zoBan
ne
pasIuyYHBIX
¢dbopmaroB
(haiinoB B
3amadax
00paboTKu
JTAHHBIX.

15

Bsaumonetict
BHE C
TaOJIMYHEIMH
JIAHHBIMH B
MIPHIIOKCHHSIX
00paboTKu
JIAHHBIX.

12

Buzyanuzanu
s1 JAaHHBIX

12

Pa6oTa co
CTPOKaMH B
MIPUIIOKCHUSIX
00paboTKn
JTAHHBIX

12

Beenenue B
00paboTKy
TEKCTa Ha
€CTECTBEHHO
M SI3BbIKE B
3aJa4ax
06paboTku
JTAHHBIX

13

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




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

12

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

12

[Tapannens
HadA
00paboTka
JAHHBIX

15

10

10

Bubanoreka
Dask

16

11

0630p
npooeM
00paboTKu
0OIBIINX
JAaHHBIX U
BBIYHCIICHHUS
o0111ero
Ha3HaYEHMUS
Ha GPU

12

B nenom 1o
IUCIUIIINHE

180

68

16

34

130

CornacHo
yueOHOMY
IUIaHYy:
KOHTPOJIbHAS
paborta

OuHo — 3a04Has popma 0OyICHHS

Haumeno
BaHHeE
TeMbl

(pa3nena)

JM CIIMILT

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
TeKYyLLero
KOHTPOJIA

ycneBaemMocT
"

10




Bbubnuoreka
NumPy u
Pandas

13

10

Hcnonb3oBan
ue
Pa3IUYHBIX
¢dopmaToB
(aiinos B
3aja4ax
00paboTku
IaHHBIX.

13

11

Bzaumoneiict
BHE C
TaOTUYHBIMHA
JaHHBIMH B
TIPHITOKCHHSIX
00paboTKu
JTAHHBIX.

13

11

Buzyanmzanu
s JaHHBIX

12

10

Pab6oTa co
CTPOKaMH B
TTPHITOKCHHSIX
00paboTKu
JTAHHBIX

12

11

BBenenue B
00paboTKy
TEKCTa Ha
€CTECTBEHHO
M

SI3BIKE B
3aauax
00paboTKn
JTAHHBIX

12

10

[Tpodunupos
aHHe
MPOIIECCOB
006paboTku
JIAHHBIX,
oubnmnoreka
Numba u
BEKTOpHU3aIU
1 B Numpy u
Numba.

13

11

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

11




Bzaumoneiict
BHE C

0azoit
JAHHBIX B
MIPUIIOKEHU
AaX

00paboTku
IaHHBIX.

14

11

[Tapannens
9 Haida
00paboTka
TTAHHBIX

13

11

bubmmoreka

10 Dask

13

10

00630p
npooieM
00paboTKu
OOJTBIIIIX

11 TAHHBIX U
BBIYHCIICHUS
ob1ero
Ha3HAYCHUS
Ha GPU

13

10

B 1iestoMm 1o
JUCLHUILINHE

144

28

12

16

116

CornacHo
yaeOHOMY
TUIaHYy:
KOHTPOJIbHAS
paborta

12




5.3.ConepkaHue CeMMHAPOB, NPAKTHYECCKHUX 3aAHATHI

IlepeyeHb BONMPOCOB A5l 00CYKAeHHUS HA

HaumenoBaHn
e Ten CEeMHHAPCKHX, MPAKTHYECKUX 3aHATHAX, D opmbl

(pasneioB) PeKoMenlyeMble HCTOMHUKH U3 Pa3eIoB 8,9 npoBeeHus

(yka3biBaeTcs pa3jies U MOPSAIAKOBbIi HOMep 3aHATHI

AUCHUTLTUHBI
HMCTOYHHMKA)

Texnonoruueckuit crex Python nns oOpaboTku u

aHaJIM3a JaHHBIX

Bosmoxnoctu Python kak glue language

Opranuzanus MmaccuBoB B NumPy: xpaneHnue

JAHHBIX, CO3/TAHNE MACCHUBOB

[TpuHIUIIBEI peanu3aiuu onepauui ¢ €IUHbIMU NurepaktuB
bubnnorekxa WCXOJIHBIMU JTAHHBIMU. YHUBEPCAIbHBIC (DYHKIIUU Has (opma,
NumPy n U npuMeHenne QyHKuit mo ocsim B NumPy. paboTa Ha
Pandas Opranusanus Pandas DataFrame u opranuzarus KOMIIBIOTEP

nuaekcanmu 1 DataFrame u Series. e

[Ipumenenue yHuBepcanbHbIX QyHKIIUI U paboTa

¢ mycThIMHU 3HauYeHHsIMU B Pandas.

OO0beanHeHre JaHHBIX U3 HECKOIbKUX Pandas

DataFrame: o6mias jgoruka u npumepsl.

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

®dopmar daitnos Pickle, mpencraBienne 1aHHBIX B WNHTepakTur
Hcnons3oBanu aToM dopmare u B3auMoieiicTBre ¢ HUM B Python. Has popma,
€ pa3InYHbIX ®dopmar daittoB JSON, npencraBiieHHe TaHHBIX B paboTta Ha
dhopmaToB sTOM opmare U B3auMo aeiicTBre ¢ HuM B Python. KOMIIBIOTED
(haiinoB B ®opmar XML u mogens DOM: oOmias xapakrepu- e
3amagax CTHKa, IpuMep onucanus gaHubix 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 ¢ Bs3aunmonetictue ¢ Excel u3 Python ¢ momoristo Nurepaktup
TaOJIMYHBIMU oubmnorexn XLWings. Has (opma,
JTAaHHBIMU B ®opwmart daitnoB CSV, npeacrapieHre JaHHBIX B pabota Ha
MIPUIIOKEHUSIX sToM (popmare u B3aumoaericTBue ¢ HUM B Python KOMIIBIOTEP
06paboTKH 8[1], 9[1], 9[2] e
JTAHHBIX.

[TocTpoenue Bu3yanu3anuii ¢ MOMOIIBIO

6ubnmotexku matplotlib WNHuTepakTus
Buzyanus [TocTpoenne Bu3yan3anuii ¢ MOMOILbIO Has hopMma,
anus oubanorexu pandas paboTa Ha
TTAHHBIX [TocTpoenue Bu3yan3anuii ¢ MOMOILBIO KOMITBIOTEP

oubnmnoreku seaborn e

8[1], 9[1], 9[2]
Pabota co OcHOBBI pabOTHI C PEryIIPHBIMH BBIPAKEHUSIMU: HarepaxTus
CTpOKaMH B 0a30BBIl CHHTAKCHC, IPHMEPHI. Hast popwma,
TIPUIIOKEHUSIX Moyss e B pabota Ha
00paboTkH python. 8[1], 9[1], KOMIIBIOTEP
TTAHHBIX 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: ONIpeIeTIcHIE,
€CTECTBEHHOM pabota Ha
IropuT™ 3PPEKTUBHOTO TTOUCKA ONTHMAITEHOTO
SI3BIKE B KOMITBIOTEP
PEMAKIIMOHHOTO TPEITUCAHMSI, IPAMEP TTOMCKA HA
3aauax e
6046 Python.
00paboTKn
P o[1], 8[1], 8[2]
TTAHHBIX.
[Ipodunuposa
HUE
NpoQHINPOBaHNE  peaM3alli  AJITOPUTMOB
MIPOIIECCOB
060360 TKIL Ha Python WNHTtepakTus
p TIPUHITUIIBI PEIICHHS 3a/1a9H ONTUMHU3AITIU Has ¢popMma,
AHHBIX
o ’ MIPOU3BOIUTEIIFHOCTH aJITOPUTMA 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 WNHrepakTus
ue c 6azoit . .
B3aunmoneiictBue u3 Python ¢ 6a3oii maHHBIX C Has popma,
aAHHBIX .
a nomoinsio API SQLite. pabota Ha
MIPUIIOKEHUSIX or1 811, 82
KOMIIBIOTE
00paboTKH [1]. 8[1], 812] . P
JTAHHBIX
crenuguKa COBpeMEHHOTO arapaTHOro
obecrieueHus 111 00pabOTKU OOJBITNX JaHHBIX U
npo0iieMa MacIITabuPyeMOCTH apauIeIbHbIX
BBIYMCIICHUH.
[Toaxoapl K AEKOMITO3UIIUU KPYITHBIX VHTepaKkTHB
TMapasiensHas BBIUHMCIUTENbHBIX 3314 Ha MOa3aauu JJis Hast hopma
2
06paboTKa napauieTbHOTO UCIIOIHEHHUS. 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
oubmuorexku Dask.
Crpykrypa nanusix Dask. Array — npuHImn WuTepaktun
Bubamorexa paboTsl, API, mpuMepbl HCTIOIB30BaHNUS. Has hopMma,
Dask Crpykrypa nanseix Dask.DataFrame — npunnun paboTa Ha
pabotel, API, mpumeps! NCTIOIB30BaHMSL. 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

BrE130BBI «BOABIINX JAaHHBIX»: 00bEM JAaHHBIX,
ciabasi CTpYKTYpUPOBAHHOCTD JIAHHBIX, CBSI3HOCTh

JAHHBIX, 00pa00TKA JAaHHBIX C TOMOIIBIO
HE3aBUCHMBIX CEPBHUCOB.

HcTounuku OONBIIHX JAaHHBIX U NPUKIIAJHBIC

3aau 00padOTKH OOJIBIIHX JAHHBIX.
Apxutekrypa Nvidia CUDA. [TpuHImImIb:

OpraHu3alluy BEIYMCIICHUH 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 00y4aAKIIMXCS MO TUCHHUILIHHE

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

®opmbl
HaumeHoBaHue .
Tem (pazie/IoR) IlepeyeHb BONIPOCOB, OTBOAUMBIX Ha BHanlIHTOPHOHU
CaMOCTOSITe/IbHOE OCBOEHHE CaMOCTOSITeILHOI
AUCHMILINHBI
padoThI
[TpunIMIT pactipocTpaHeHUs 3HAYCHUN TTPU O0630p muTepaTypsl 1
BBITIOJTHEHUH oriepariuii B NumPy: oOmuit BE0-MCTOYHHUKOB.
ITOPUTM U PUMEPHI. CamocrosTenpHOE
bubnuoreka MackupoBaHu€E U IPUXOTIMBOE OCBOCHHE
NumPy u Pandas uHAeKcupoBaHue B NumPy. WHCTPYMEHTOB
Omnepamust GroupBy B Pandas DataFrame u AHATUTUYECKOU
peanu3anus B HEH M01X0/1a «pa3OueHue, 00paboTku. Pemenue
IPUMEHEHHE U 00beIMHEHUEY. 3az1a4.
O0630p auTEpaTYpHI U
VCIOIE30BAHKE @opmar ¢aitnos NPY, npencTaBieHue JaHHBIX | pef-HCTOUHMKOB.
DPasIMYHBIX B 3TOM (hopmarte U B3aUMOJICHCTBUE C HUM B CaMOCTOSITEILHOE
dopmaros ¢aitnos | Python. OCBOEHHE
B 32/1a4ax ®dopmar daitnoB HDF, npencraBinenne qaHHBIX MHCTPYMEHTOB
06paboTKH B 3TOM (popmare u B3auMOICHCTBUE C AHAJIUTHYECKON
JTAHHBIX HuM B Python. 00paboTku. Pemenue
3azad.
O0630p nuTEpaTYpHI U
B3aumoneiictBue B€0-MCTOYHUKOB.
C TaOMMYHBIMH CamocrosTenbHOE
JAHHBIMH B IIponsunytsie oneparyu ¢ Excel u3 Python ¢ OCBOCHHE
MPUIIOKEHUSIX nomoIsio 6ubnanorekun XLWings. MHCTPYMEHTOB
00paboTKu AHAJIUTUYECKOMN
JTAHHBIX. 00paboTku. Pemenue

3agay.
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0O0630p nHUTEpaTYpPHI U
BE0O-MCTOYHHUKOB.

CamocrosTenbHoe
Buzyanmsanus [TocTpoenue TpexMepHBIX TpadhuKOB OCBOCHHE
TAHHBIX [IponBunyTas paboTa ¢ IBETOBBIMH KapTaMu WHCTPYMEHTOB
AHATUTUYECKOU
00paboTku. Pemenue
3azad.
O0630p auTEpaTYpHI U
BE0-MCTOYHHUKOB.
Pabora co CamocrosTensHOe
CTPOKAaMH B Hcnonb30Banmst X3MUPOBAHUS ITPH paboTE CO
OCBOEHHE
TIIPUTOKCHUAX CTpOKaMH. HHCT CHTOB
00paboTKu Crtpoku B OUOIMOTEKE humpy. pyM 9
AHHBIX AHATATUYCCKOM
00paboTku. Pemenue
3azad.
O0630p auTEpaTYpH! U
Beenenue B BEO-MCTOYHHUKOB.
Hcnosib30BaHre MEMOM3AITH HA TTPHMEPE
00paboTKy TeKcTa CamocrosTensHOe
paboThI CO CTPOKAMHU.
Ha €CTeCTBEHHOM OCBOEHHE
BekTopHoe npeicTaBieHne TEKCTa Ha
SI3BIKE B 3a1a9aX . WHCTPYMEHTOB
€CTECTBCHHOM $sI3bIKEe: OOITUH aJITOPHTM .
00paboTKn AHATTUTHIECKOM
noaxonos TF; TF-1DF.
TAHHBIX. 00paboTku. Pemenne
3ajay.
[IpopunupoBanue
podump O0630p uTEepaTyphl 1
MIPOLIECCOB
BE0-MCTOYHHUKOB.
00paboTKn
AHHBIX Bexropu3zanus B numpy: kitoueBbie mapameTpsl | CaMocTosITeNbHOE
2
KIMH, IPUMEPDI TPUMEHEHUS OCBOCHHUE
onbmmoTeka (yHKLMH, PUMEPEI 11 .
Numba 1 Hcnons3oBanue 00001IeHHOM WHCTPYMEHTOB
CUTHATYphl (PYHKIHMU B numpy 1 numba. AHAIUTUYECKOM
BEKTOpHU3aIUs B
00paboTku. Pemenue
Numpy u
3ajad.
Numba a
O0630p uTEpaTYpHI U
. BE0-HMCTOYHHUKOB.
BzaumoneiictBue
N CamocTosiTensHOe
¢ 6a30ii JaHHBIX B
ba3oBbie BO3MOKHOCTH pabOTHI € OCBOCHHUE
MIPUIIOKEHUSIX .
TpaH3akiusiMu ¢ nomoibio API SQLite. MHCTPYMEHTOB
00paboTKn .
AHHBIX AHATUTUYECKOU
00paboTku. Pemenue
3ajad.
Monenu napasnebHoro NpOrpaMMHPOBAHHS B | OG30p IUTEPaTyphl U
UX COUYETAEMOCTb C apXUTEKTypaMH BE6-MCTOUHMKOB.
napasuIeTbHBIX BEIUMCIUTEIBHBIX CUCTEM. CaMOCTOSTEILHOE
ngagnenLHaﬂ Creruduka paznudust M1y IIOTOKaMHU U OCBOCHIE
obpaboTka
p 1IpOLICCCaMH. UHCTPYMEHTOB
AQHHBIX MHoromnpoueccopHbie apXUTEKTYPBI € O0IEeH U |  apanuTHYecKoil

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

00paboTku. Pemenue
3ajau.
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Bubmuoreka Dask

Opranuzanys BpIYUCIEHUH ¢ moMoniso Map
/ Filter / Reduce: o0muii npuHIMT U
cneur(uka napasienbHON peann3aunu
00paboTku

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

O0630p muTEparypsl U
Be0-MCTOYHHKOB.
CaMOCTOSTEIILHOE
OCBOEHHE
WHCTPYMEHTOB
AHATUTHYECKOM
00paboTku. Pemenue
3a7a4.

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

GPU

Crnenduka anmapaTHOro oOecTiedyeHus s

penieHus 3a1a4 00pabOTKH OOJIBIITNX JAHHBIX.

[IpoGnema BbIOOpaA TUITMYHBIX CPEICTB
00pabOTKM AAHHBIX, aIEKBATHBIX PA3IUYHBIM
o0beMaM JTaHHBIX.

3nakoMcTBO ¢ OubnuoTekoit PyTorch.

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

O0630p auTEpaTYpHI U
BE0-MCTOYHHUKOB.
CaMOCTOSTENIHLHOE
OCBOCHHE
WHCTPYMEHTOB
AHATUTHYECKOM
00paboTku. Pemenue
3aJa4.

6.2.1lepeyeHnb BONIPOCOB, 3aJaHNH, TeM ISl IOATOTOBKH K TEKylIIeMY

KOHTPOJII0

IIpuMepHbIe BONPOCHI K KOHTPOJIBLHOI padore

1. boapmue HJaHHBIC — OIIPCACICHUC W IIPUYUMHBI BO3HHKHOBCHHA 3a1a4

00paboTKH OONBIIMX JAHHBIX

2. Cnemuduka COBPEMEHHOrO armmapaTHOTo o0ecrneueHust g o0paboTKu

OONBIITNX JaHHBIX U HpO6HCMa MaCHITa6I/Ipy€MOCTI/I mapaiICIIbHbBIX BBIYHCJICHUIN

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. [Toxxoapl K AEKOMIO3UIIMKA KPYITHBIX BBIYMCIUTENIBHBIX 3374 HA NOA3a4a4un

AJIA T1apaJlIICIIbBHOTO UCITOJIHCHUA

6. Mopgenn mnapauieIbHOTO MPOrpaMMHUPOBAHUS U HUX COYETAEMOCTH C

APXHUTCKTYpaMU IapaJJICIIbHBIX BBIYUCIIMTCIBHBIX CUCTCM

1. Paznuuusa mexnay morokamMy M IpoLECCaMU, Pa3juyue MEXIY pa3jInyHbIMU

manupoBiIukamu B Dask

8. I'pad 3aBucumocTeil 3ama4 — CyTh CTPYKTYpPHI JAHHBIX, €€ MOCTPOCHUE U
ucrnosib3oBanue B Dask

Q. Tpu km0ueBBIX CTPYKTYpHI JaHHBIX Dask: ux crenuduka u mpuHIAI BEIOOpa
CTPYKTYpPbI JAHHBIX MPU PEUICHUHU 3a7a4

10. Dask.Array — cTpykTrypa DaHHBIX, CHEIU(pUKA peaar3aluid U MPUMCHCHUS,
npoieaypa Co31aHus

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

12.  PacnapamnenuBanue anropuTMoB ¢ momombio dask.delayed — mpuamum u
MIpUMEpPHI UCII0JIb30BAHUS

17



13. HononuutenbHble mapamerpbl naexoparopa dask.delayed — na3zHaueHue u
MIPUMEPHI UCTIOb30BAHUS

14.  HcnonwzoBanue dask.delayed nns oObexkTOB M omepanuu Haja 0O0bEKTaMHU
dask.delayed, Bkiitouast orpaHMY€HUsI UX UCTIOJIb30BAHUS
15. Dask.DataFrame - crpykrypa [JaHHBIX, CHCIU(pHUKA peaau3alid |

npuMeHeHus, npoueaypa cozganus Dask.DataFrame

16. Orpannuenus ucnonb3zoBanus Dask.DataFrame u onepauuu mdnmuHra B
Dask.DataFrame

17. Tlognepxka Dask.DataFrame onepariuii, paboTaronux co CKOJb3s UM OKHOM

18.  CoBMecTHOE UCIOJIb30BAaHUE MPOMEXKYTOUHBIX pe3yibTaToB B Dask: mpuHImun
paboThl ¥ MPUMEPHI UCTIOIH30BAHUS

19. Dask.Bag - crpykrypa naHHBIX, crnenuduka peaqu3aldd W TPUMEHEHHS,
npouenypa coznanusi DaskBag

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

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

IIpumepHbIe 3a1aHUA KOHTPOJIbHOI pad0ThI

3ananmne 1

1. B maccuBe uncen, xpansmuxcs B daiine finance.hdf5, nHaiitu cTpoky (BeIBECTH €€
UHJCKC U COJeprKalluecsl 3HauUeHHus), B KOTOpOH OoJiee BCEro 3HaYCHUM, MPEBBIIIAIOIINX
Cpe/iHee 3HaYeHHue 1Mo BceMy MaccuBy. J{ist pacu€ToB ucnosb3oBath dask.array.

2. B maccuBe uucen, xpansmuxcs B (daitiie finance.hdf5, mojcuurars KOIM4eCTBO
CTPOK, B KOTOpBIX Oosiee 600 3HaueHui OOJIbIIE CPEHETO 3HAYEHUS M0 BCEMY MAacCCHUBY.
Jlns pacuéroB ncnonb3oBath dask.array.

3. B maccuBe uuncen, xpansmuxcs B (aitne finance.hdf5, moacunraTh KoJmuecTBO
3HAUCHUN, HE OTKJIOHSIONIMXCS OT CpeJHEro 3HayeHus Oosnee yeM Ha 3 CTaHIApPTHBIX
oTkioHeHus. [ pacdyeToB rcnonb3oBaTh dask.array

3ananue 2

1. B accounts.*.csv Haiitu id, juist kotoporo B ctoibiie amount BCTpedaeTcs
HauOOJbIIIEE KOJMYECTBO 3HAYCHWH, KpaTHBIX TpeM. BBIMIONHUTH 3alaHue ¢
ucnonb3oBanueM Dask, pacmapamienus mporecc 06paboTKU JaHHBIX

2. B accounts.*.csv HaiiTu id, J1s1 KOTOPOTO CyMMa TOJIOKUTEIbHBIX 3HAYCHUHN B
cTonOile amount HaumbOomnbInas. BemosHUTH 3agaHue ¢ uUcnonb3oBaHueM Dask,
pacnapaieiuB mporecc o0pabOTKH TaHHBIX.

3. B accounts.*.csv HaWth id, js8 KOTOpOro B CTOJIOIIE amount BCTpEYaeTCs
HamOoJpIee KonumdecTBo 3HaueHWd wmexay 1000 m 1500. Boeimomauth 3amaHue ¢
ucrnosibzoBanuem Dask, pacmapamienus mporecc 00paboTKH JaHHBIX.

3ananmue 3

Haracer: all_k.zip

[loacunTaTh, CKOIBKO pa3 B TEKCTOBBIX (haiinax, nexanux B all_k.zip, BcTpeuarorcs
MIPEITOKEHHSI TPEX BHJIOB: BOTIPOCUTEIIbHBIC (B OKOHYAHUY UMEIOT BOIIPOCUTEIBHBIN 3HAK),
noOyauTeNnbHbpIe (B OKOHYAHWHM WMEIOT BOCKJIHMIATEIIBHBIA 3HAK W HE HMEIOT
BOIIPOCUTEIHLHOTO) ¥ IOBECTBOBATENbHBIE (B OKOHUAHUY UMEIOT TOUYKY UJTH TPOSTOUHE, TIPH
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ATOM HYKHO UCKIIIOUUTh YUYET TOUYEK, BCTPEUAIOIIMXCS B COKPALIEHUIX, TAKMX Kak "T.K.").

Boinonuuth 3aganue ¢ ucnonb3oBanueM Dask (koppektHbiM!), pacnapajuienuB
npoiiecc 00pabOTKU NaHHBIX (McHoJib3oBaHWEe Dask TOKHO NPUBOAUTH K MCTUHHOU
napasuiesIbHO 00paboTKe JaHHBIX).

3ananue 4

Haracer: all_k.zip

[logcunTaTh, CKOMBKO pa3 BCTPEUYAETCS KaXKI0€ W3 JHMYHBIX MECTOMMEHHI B
MMEHUTEIbHOM Tajie’ke (TIOTHBINA CIIUCOK: s, ThI, OH, OHA, OHO, MBI, Bbl, OHH) B TEKCTOBBIX
daitnax, nexaniux B nanke: all k.zip.

BemonHUTh 3amaHue ¢ KOPPEKTHBIM HCMoNb3oBaHueM Dask, pacmapainenus
npoiiecc 00paboOTKM JaHHBIX (Hcmoib3oBaHue Dask M0MKHO NMPUBOAUTH K HCTUHHOU
napajuieIbHOM 00paboTKe TaHHBIX).

IIpumepHasi TeMaTHKA KypCcOBOI'0 NMPOEKTA

1. TIporHo3Hasi aHAIMTHKA U MOJICIIMPOBAHKE 00BEMOB TIPOJAXK aKITUH

2. Buzyanuzanus aHaIUTHYECKUX JaHHBIX B 00J1ACTH MaKpPO3KOHOMHKH

3. Busyanuzainus aHaTUTHYECKUX JaHHBIX MOCKOBCKOW OUpPKU

4. Vcrionb30BaHWE TEXHOJOTUH OOJBIIMX JAHHBIX IS aHajau3a MOPTHETbHBIX
PHUCKOB

5. Wcnonp3oBanue mapalieIbHBIX BBIYMCICHUNA pealn3allid YUCICHHBIX METOJIOB
pEIICHHS MaTeMaTHYECKUX 3a/1a4

6. AHaTM3 U CpaBHEHUE PA3TMYHBIX (PPEHMBOPKOB IS BU3YATU3aIUH JaHHBIX

7. I[lpuMeHeHue pacipeielIeHHbIX BEIYUCICHUH U SKocucTeMbl Hadoop fu1s perneHus
3aJja4M aHaJIN3a JAHHBIX

8. AHau3 OOJIBIIUX JIAHHBIX JIJISl TOCTPOCHUS ITPOTHO30B Ha PhIHKE IICHHBIX OyMmar

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

10.ITpoBeieHre aHaIM3a COOPAHHBIX M3 BHEITHUX HCTOYHUKOB JaHHBIX

Kputepuu 0a/151bHOM OlIeHKH PA3JIHYHBIX (OPM TeKylIero KOHTPOJIA yCIeBaeMOCTH

Kpurepun 6annbHON OIEHKH pa3IHYHbIX (OPM TEKYIIETO KOHTPOJS YCIEBaEMOCTH
coJiepKaTcsi B COOTBETCTBYIOIIMX METOJAMYECKUX peKoMeHaanusax kadeapel «MartemaTuka
1 uHQOPMATHKAY.

7.0D0H1 OLIEeHOYHBIX CPEACTB ISl IPOBE/IeHN s MPOMEKYTOUYHOM aTTeCTAlNHU
o0y4yaromuxcsi o AMCUUILINHE

Ilepedyenp KOMNETEHIMU C YKa3aHUEM HMHJHMKATOPOB MX JOCTHKEHHUS B IPOLECCE
OCBOEHHUSI 00pa3oBaTeNbHONM MporpaMmbl coiepxkutrcss B pasnene 1. «llepeuenb
IJIAHUPYEMBIX  PE3yJbTaTOB OCBOEHUSA O0pa30oBaTelbHOW mporpaMmbl  (TIEpedYeHb
KOMIIETEHI[UI) C yKa3aHUEM UHJIMKATOPOB UX JIOCTHMXKEHUS U IJIAHUPYEMBIX PE3YJIbTAaTOB
00y4YeHHUS 110 JUCITUTIIINHE.
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7.1.TunoBbie KOHTPOJIbHbIC 3aJAHUS UJIH HHbIC MAaTEPHAJIbI, HE00X0AUMbIe

JJIS OUEHKH UHAUKATOPOB JOCTUKEHUS KOMIIETEHUMI, YMEHUH U 3HAHU A

[Inanupyemsle
pe3yaIbTaThl
OCBOEHUS
KOMIIETEHIIUN
(uHIMKaTopa
JOCTHKECHUS
KOMITIETEHIIIH)

YpoBEHb OCBOEHHUS

«HCYOOBJICTBOP
HUTCIIBHO»

«YZOBIIETBOD
UTEJILHO»

«Xopouio»

«OTJIHUYHO»

OreHoynoe
CPEIICTBO

ITKH-4 Cnocooen NMPOCKTUPOBATDL M P€AJTU30BLIBATH IPUKJIATHBLIC IPOTrPAMMHBIE CUCTEMbI
B COOTBECTCTBMHU C AaHAJIN30M 3aJaY1 H TpeﬁoBaHl/lﬁ K HUM

JemoHcTpupyeT 0a30Bbi€ 3HAHUS O CYIIECTBYIOIIMX MAaTeMaTHUYECKHX METOJaX M CHUCTeMax

IPOTPaMMHUPOBAHUS
3HaTh: @®parmenrap | HemosiHbie Cpopmuposa | Chopmuposa | Bonpocs! s
CYIIECTBYIOII | HOE MPEJCTaBICH | HHBIE, HO HHBIE OIICHKH
ne MpECTaBIeH | Us 0 | colmepXxamue | cuctemMaruye | 3HaHUU U
CTaHIapTHI, ue o CYIIECTBYIOII | OT/AEIbHEIC CKHe YMEHUH,
HEOOXOJUMBI | CYIIECTBYIOI] | HX poOeIBI NPEJCTAaBJICH | 3a/IaHUS B
e IS | UX CTaHJapTaX, | MPEICTaBIEH | U O BUJIC
CO3/IaHUs CTaHJAapTaX, | HEOOXOIUMBI | U O CYIIECTBYIOII | pACUETHBIX
TEXHUYECKOT | HEOOXOIUMBI | X JUTSL | CYIIECTBYIOINI | WX 3ajad,
0 3aJaHus W | X JUIs CO3/IaHUs 1794 CTaHJAapTaX, | TECTOBEIC
TEXHUYECKOT | CO3JaHUs TEXHUYECKOT | CTaHIapTax, | HEOOXOIMMBI | 3aJaHUs
O MpOEKTa C | TeXHUYECKOT | O 3aJaHusl U | HEOOXOAUMBI | X JJIst
y4eToM 03a/laHusi U | TEXHUYECKOT | X JJIs CO3aHUs
crenu(uUecKk | TEXHUYECKOT | O MpOeKTa C | CO3/aHus TEXHUYECKOT
ux 0 MPOEKTa C | yYETOM TEXHUYECKOT | O 33/1aHuf U
TpeOOBaHUN | yU4ETOM crenuduyueck | 0 3a7aHUSA U | TEXHUYECKOT
00JIBIINX crenuguuecK | ux TEXHUYECKOT | O MPOEKTa C
JTAHHBIX ux TpeOOBaHUN | O IPOEKTA C | yYETOM
TpeOoBaHUN | OOJIBIINX y4eTOM crienuduyaeck
OOJIBIINX JTAHHBIX crenuduyueck | ux
JTAHHBIX ux TpeOoBaHUM
TpeOboBaHUN | OOJIBIIMX
O0IBIINX TAHHBIX
JTAHHBIX
YMeTs: O®parmenrap | Hecucremaru | B uenom Cdopmuposa | Bompocs! piis
UCIIOJIb30BAT | HOE YMEHHUE | YECKOe YCIICLTHOE, HHOE YMEHHE | OLICHKHU
b U | UCTIOJIb30BAT | MPUMEHEHHUE | HO UCIIOJIb30BaT | 3HAHUU U
aJanTupoBar | b U | yMEHHI coJepkaiiee | b U YMEHHIH,
b aZlanTHpPOBAT | MCIOJIB30BaT | OTHENbHBIE aJlanTHPOBAT
CYIIECTBYIOI | b b U po6esl b
ue CTaHAapThl | CYIIECTBYIOL] | aJalTHPOBAT | yMEHHE CYIIECTBYIOII
c y4eTOM | M€ CTaHAapTHI | b UCINOJb30BaT | M€ CTaHJapThI
cnenupuyeck | ¢ YUYETOM | CYIIECTBYIOLI | b U C y4eTOoM
ux ceun(uYecK | ue CTaHIapThl | aAaNTHPOBAT | crieHU(pHUECcK
TpeOOBaHUU | UX C y4eToM b ux
60JIbIINX TpeboBaHUi | cmeuuduYeck | CyleCTBYIONI | TpeOOBaHUI
TTAHHBIX OOTBIIUX ux W€ CTaHJapThl | OOJBIINX
JTAHHBIX TpeOOBaHUN | C yUeTOM JTAHHBIX
60IBIINX crenuuyeck
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[Lnanupyemsble YpOBEHb OCBOEHHUS
pe3yabTaThl
OCBOECHUS
«HEYJOBJIETBOP| «YIOBJIETBOP OneHouHoe
KOMIIETCHIIUU «XOPOLLIOY «OTIUYHOY
UTEITBHO UTEIBHOY CPEJICTBO
(maaMKaTOpa
JTOCTHKCHUSI
KOMIIETEHITUH)
JTAHHBIX 170:¢
TpeboBaHUM
00JIBIIUX
JAHHBIX
HUcnone3yeTr u amanTUpyeT CYIIECTBYIOIIME MAaTEMAaTHYECKUE€ METOJAbl U  CHCTEMBbI
MIPOTrPaMMHUPOBAHUS JUIsl pENIECHUS TPUKIIAAHBIX 3371249
3HaTh: @®parmenrap | HemosiHbie Cdopmuposa | Chopmuposa | Bonpocsl st
TEXHOJIOTHIO | HOE MpeACTaBICH | HHbIC, HO HHBIE OIIEHKH
pa3paboTKu MIPE/ICTaBJICH | U 0 | comepkaliue | CUCTeMaTuye | 3HAHUU u
TEXHUYECKUX | M€ O TEXHOJIOTUH | OTJCJIbHBIC CKHeE YMEHUH,
3aJaHuH H | TEXHOJIOTHHA pa3paboTku npoOebI MPEJCTABIICH | 3aJlaHUs B BUJE
TEXHUYECKUX | pa3pabOTKH TEXHUYECKUX | MPEACTABICH | s O pacyYeTHBIX
MPOEKTOB, B | TEXHUYECKUX | 3aJIaHUA U | U O TEXHOJIOTHH | 3a7ad,
KOTOPBIX 3a/TaHAN 1 TEXHUYECKUX | TEXHOJIOTHH | pa3pabOTKu TECTOBbIE
WCTIONIB3YIOTC | TEXHUYECKUX | MIPOEKTOB, B | pa3paboOTKu TEXHUYECKUX | 3aJaHUs
sl TEXHOJIOTHH | TIPOEKTOB, B | KOTOPBIX TEXHUYECKUX | 3aJaHUM U
00JBIINX KOTOPBIX HCIOJIb3YIOTC | 3aJJaHUM U TEXHUYECKUX
JTAHHBIX HCIOJIb3YIOTC | Sl TEXHOJIOTUU | TEXHUYECKUX | IIPOEKTOB, B
S TEXHOJIOTHH | OOJIBIINX IIPOEKTOB, B | KOTOPBIX
00JBIINX JTAHHBIX KOTOPBIX HCIIOJIb3YIOTC
JTAHHBIX UCIOJIB3YIOTC | 51 TEXHOJIOTUU
S TEXHOJIOTHH | OOJIBIINX
00IBIINX JTAHHBIX
JTAHHBIX
YMeTs: ®parmenrap | Hecucremaru | B uenom Chopmuposa | 3aganus B
paszpabaTeiBa | HO€ yMEHHE | YEeCKOe YCIICITHOE, HHOE YMEHUE | BUJE
Th WCIIOJIb30BAT | MPUMEHEHHE | HO UCIIOJIb30BAT | PACYETHBIX
TEXHUYECKUE | b U | yMEHHH coJepkaiiee | b U 3ajad,
3a/laHus U | QIaliTUPOBAT | UCIOJIB30BAT | OTJEJIbHbBIE aJanTUpPOBaT | TECTOBbBIE
TEXHUYECKUX | b b U poOeIIb b 3aaHus
MPOEKTHI, B | CYLIECTBYIOINI | aJalTUPOBAT | yMEHUE CYIIECTBYIOIIL
KOTOPBIX ve CTaHAapThl | b UCIIOJIb30BAT | M€ CTaHJAPTHI
UCIOJIB3YIOTC | C Y4ETOM | CYIIECTBYIOI | b U C y4eToM
sl TEXHOJIOTUH | crienu(UYecK | ue CTaHAApTHI | aJanTUPOBAT | crerupuyecK
00JBIINX ux C y4eToM b ux
JAHHBIX TpeboBaHui | crienuduYecK | CyHIIECTBYIONI | TpeOOBaHUI
OOJBIINX ux Ue CTaHJapThl | OOJBIINX
JAHHBIX TpeOOBaHUN | C y4EeTOM JTAHHBIX
00JIbIINX cnenupuyeck
TAHHBIX ux
TpeboBaHU
OOIBIINX
TAHHBIX

Bnaneer HaBbIKaMu MMPOCKTUPOBAHUA U paBpaGOTKI/I KOMITIOHCHTOB IMPOIrpaMMHOT'0O obecneueHus
Ha OCHOBC COBPCMCHHBIX ITapaJnurMm, TEXHOJIOTHI U SI3BIKOB porpaMMHupOBaHNud
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[Inanupyemsle

YpOBEHb OCBOEHHUS

pe3yabTaThl
OCBOCHHSA
«HEYJOBIIETBOP| «YAOBJIETBOD OneHouHoe
KOMIETEHIUH «XOPOTIIOY COTIIMIHOY
UTEIIbHOY UTEIHHO» CPEJICTBO
(maaMKaTOpa
JOCTHKEHUS
KOMIIETEHITUH)
3HaTb: @®parmenrap | Hemosinbie Cdopmuposa | ChopmupoBa | Borpocsr  mmst
COBpEMEHHBIE | HOE NPEACTaBICH | HHBIE, HO HHBIE OIICHKH
MIPUHIUTIBL MpECTaBICH | U 0 | colmepxaimue | cucteMarude | 3HaHUH "
yIpaBJICHUSI | H€ O COBPEMEHHBI | OT/EJbHbIC CKHe YMEHUH,
pabounmu COBPEMEHHBI | X TPHHIHUIAX | TPOOEIIBI NPEJCTaBJICH | 3a/IaHUS B BUJIE
MIPOEKTaMH, X MIPUHIMTIAX | YIPaBIEHHUsI | MPEICTaBIEH | U O pacyeTHBIX
MPUMEHSIEMBI | YIpaBlIeHHS | pabounMu usi 0 COBpEMEHHBI | 3a/1ad4,
MU K | pabounmu MPOEKTaMH, COBPEMEHHBI | X MPUHIIMIIAX | TECTOBBIC
TEXHOJIOTHYE | TIPOEKTAMH, MPUMEHSEMBI | X IPUHIIMIAX | YIIPABICHUS | 33/IaHUS
CKOM MPUMEHSEMBI | X K | ympaBieHusi | pabounMu
UHQPACTPYKT | X K TEXHOJIOTHYEe | pabounMu IIPOEKTaMHU,
ype OOJBIINX | TEXHOJOTHYE | CKOU POEKTaMH, IPUMEHSIEMBI
TTAHHBIX CKOM WHQPPACTPYKT | MPUMEHSEMBI | X K
UHQPACTPYKT | ype OOJbLINX | X K TEXHOJIOTUYe
ype OOJbIINX | JaHHBIX TEXHOJIOTHYE | CKOU
JAHHBIX CKOM UHPPACTPYKT
uH(ppacTpykT | ype 0osbImmx
ype OOJIBIINX | TaHHBIX
JTAHHBIX
YMeTs: O®parmenrap | Hecucremaru | B uenom Cdopmuposa | 3aganus B
MPUMEHSITh HOE yMEHHUE | YECKOe YCIICITHOE, HHOE YMEHUE | BUJE
COBPEMEHHBIE | IPUMEHSATH MPUMEHEHHE | HO MPUMEHSITh pacueTHBIX
TIPUHIIUIIBI COBPEMEHHBIE | COBPEMEHHBI | COJIEpKallee | COBpEMEHHbIE | 3a7ay,
yIOpaBiIeHUS | MPUHIIUIIBI X IPUHIUIIOB | OTHEIbHbIE MPUHLIMIIBI TECTOBBIE
pabounmu yIpaBJICHUS | YOpPaBIEHUS | IPOOEIIbI yIpaBICHUS | 3aJaHUs
MPOEKTAMH pabounmu pabounmu yMEHHe pabounMu
TEXHOJIOTHYE | MPOEKTaMH IPOEKTaMHU MPUMEHSITh MPOEKTaMHU
CKOit TEXHOJIOTMYE | TEXHOJOTHY€ | COBPEMEHHBIE | TEXHOJIOTHYE
UH(PACTPYKT | CKOH CKO MPUHIIMIIBI CKOM
ypbl 00TBIINX | MHGOPACTPYKT | UHGPACTPYKT | ympaBieHus | UHPPACTPYKT
JTAHHBIX ypbI OOJIBIINX | YPbI pabounmu ypBI
JTAHHBIX OOJBIINX MPOEKTaMHU O0IBIINX
TAHHBIX TEXHOJIOTHYE | JaHHBIX
CKOM
UHPPACTPYKT
ypHI
OOIBIINX
JTAHHBIX
[IpumeHsieT MEeTOAbI MAITMHHOTO 00YUeHUs Ui PEIICHUS MTPUKIAIHBIX 3a7au aHAIM3a TaHHBIX
3HaTh: @parmentap | Hemosnsle Cdopmuposa | Chopmupona | Bompocsl  ams
METO/IbI U | Hoe NPEICTABICH | HHbIE, HO HHbBIE OIICHKHU
MHCTPYMEHT | MPEACTaBJIE€H | U O METOJaxX | CoJepXkallue | cCUCTeMaThde | 3HaHUH U
Bl  aHaIU3a | M€ 0 METOJaX | U OTJICNIbHBIE CKHe yYMEHUH,
TTAHHBIX u|u WHCTPYMEHTA | IPOOEITbI NpEeJCTaBICH | 3a/1aHUs B BUJIE
MAIIMHHOTO | HHCTPYMEHTa | X aHaJM3a | IPeACTaBleH | s 0 METOJAX | PacUeTHBIX
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[Inanupyemsle YpoBeHb OCBOCHUS
pE3ynbTaThl
OCBOEHHUS
«HEYJOBIIETBOP| «YHOBIETBOP OueHouHoe
KOMIIETEHIIUU «XOPOLIO) «OTJIMYHO»
UTEIBHO» UTEIILHO CpeACTBO
(maaMKaTOpa
JOCTUXKEHUS
KOMITIETEHIIIH)
o0y4eHHs X aHaJIn3a JAHHBIX U | ¥s1 0 METOJaX | U 3ajad,
JaHHBIX U MalIMHHOTO | U UHCTPYMEHTA | TECTOBBIE
MalIMHHOTO | 00y4eHus UHCTPYMEHTA | X aHaINU3a 3aJjaHus
oOyueHus X aHamM3a TAHHBIX
JTAHHBIX MAaIIMHHOTO
MalIMHHOTO | 00yuYeHus
00y4eHUs
YMers: @®parmenrap | Hecucrematn | B nenom Cdopmuposa | 3agaHus B
MPUMEHSTh HOE yMEHHE | YECKOe yCIEIIHOE, HHOE YMEHHE | BHJIE
METO/1bI U | IPUMEHSTh MIPUMEHEHHE | HO IPUMEHSITh pacueTHBIX
UHCTPYMEHT | METOJIbI U | METOJIOB U cojJiepxaliee | METOJbI U 3ajady,
bl  aHau3a | MHCTPYMEHT | UHCTPYMEHTO | OT/EIbHbIE UHCTPYMEHT | TECTOBBIE
JTAHHBIX bl  aHaIW3a | B aHAIU3a pooes bl aHAJIN3A 3aJjaHus
JTAHHBIX JTAHHBIX yMeHHe JTAHHBIX
PUMEHSTh
METO/IbI U
UHCTPYMEHT
bl aHAJIN3A
JTAHHBIX
7.2. Bomnpochbl i OIEHKH 3HAHUW W YMeHMiH, XapaKTepu3yKUIUX

¢dopmupoBanue KOMIETEH UM

[Hudp Bompocsl [IpaBuibHBIN OTBET
KOMIIETEHI]
5471
IIKH - 4 1. Jlaiite ompeneneHre OONBIIUM JaHHBIM W | bosbmiue qanHbIe - 3TO HAOOD

O0OBACHUTE CEMb HpOTI/IB OOJIBIIINX JaHHBIX.

OOJIBIINX M CIIOXKHBIX
HOJIYCTPYKTYPUPOBAHHBIX H
HECTPYKTYPUPOBAHHBIX HAOOPOB
JTAHHBIX, KOTOPbIC MMOTCHIIMAILHO
MOTYT MPEJIOCTABIIATH TOJIC3HYIO
UH(OPMAIIHIO C UCTIOIb30BAHUEM
TPATUIIMOHHBIX HHCTPYMEHTOB
yrpaBieHus AaHHbIME. Onepanuu
¢ OOJIBIIMMHU JIaHHBIMU TPeOYIOT
CHEIHAIN3UPOBAHHBIX
WHCTPYMEHTOB U METOJIOB,
MOCKOJIbKY peNsilIHOHHas 6a3a
JTAHHBIX HE MOYKET YIPaBIISThH
TaKuM OOJILIINM 00BEMOM JIAHHBIX.
Bonbiine qaHHbIe TO3BOJISIIOT
MPEINPUITHIIM TTy0Ke TOHATh
CBOIO OTPACIlb ¥ IOMOTAIOT UM
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U3BJICKATH LIEHHYIO HH(OpMAaIHIO
U3 PETYISPHO COOUPACMBIX
HECTPYKTYPUPOBAHHBIX U
HE0OpaOOTaHHBIX JAHHBIX.
bonbiime nanHbie Takxke
MIO3BOJISIFOT MPEANPUATUIM
npuHUMATh 0osiee 000CHOBAHHBIC
Ou3HEC-peIIeHUsI.
Cewmb [IpoTuB 0OJILITNX JAHHBIX -
3TO
O6beM: OObEM MpencTaBIseT
co00i1 00beM JaHHBIX, pacTyLUN
AKCHNOHEHIHaNbHO. [Tpumep:
neradaiThl U SKCaOaANTHI.
Ckopoctb: CkopocThb
IpeJICTaBIsIET COO0M CKOPOCTh, €
KOTOPOH pacTyT JaHHBIE.
Pa3znooOpasue: PaznooOpasue
OTHOCHUTCS K THITaM JIAHHBIX B
pa3IMYHbIX (hopMaTax JTaHHBIX,
BKITIOYAsl TEKCT, ayJHO U BHUJIEO.
[lennocts: LleHHOCTH O3HAUaET
MOJIy4YeHHUE [IEeHHON UH(pOpMaIu
IUIS YIOBJIETBOPEHUS
noTpebHOCTEl OM3Heca
MOJIy4EHUS T0X0JIOB.
[IpaBauBocTh: [IpaBauBOCTH
CBfI3aHa C TOYHOCTHIO
AHATU3UPYEMBIX TaHHBIX. DTO
OTHOCHUTCS K TOMY, HACKOJIbKO
HAJICKHBI TAHHBIE WIH, APYTUMU
CJIOBaMH, K KaYECTBY
AHAIU3UPYEMbIX TaHHBIX.
Buzyanuzanus: Busyanuzanus
OTHOCHUTCS K IIPEJCTABICHUIO
JAHHBIX PYKOBOJICTBY IS LIEJIei
MPUHSITHSI PEILICHUH.
H3MeHYnBOCTh: U3MEHYHBOCTH
OTHOCUTCSI K JaHHBIM, KOTOpBIE
MOCTOSIHHO MEHSIOTCS.

2. Kak pa3BepHyTbh MOJIENIb OONBIINX JaHHBIX?

YKaxnuTe KI0YEBEIC IIIard.

Pa3BepThiBaHMEe MOJenu OOJIBIINX
JAHHBIX BKJIIOYaeT B cedsd Tpu
JTamna:

[Tpuem naHHbIX: DTO NEPBBIN
11ar B pa3BepTbIBAHUU MOJEIN
00JIBIINX JaHHBIX - IPUEM JIaHHBIX,
TO €CTh U3BJICUCHHE JAaHHBIX U3
HECKOJIbKUX UCTOYHUKOB. JTOT
npoliecc BKIII04aeT B ce0st cOop
JAHHBIX U3 HECKOJIBKUX
MCTOYHUKOB, TAKUX KaK CalThI
COIIMAJIBHBIX CETEH,
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KOPIIOPATHBHOE MPOTPAMMHOE
obecrieueHne U (aiibl )KypHaJIOB.

Xpanenue qanueix: Creayommum
IIaroM HOCJIe MprueMa JTaHHBIX
sBisieTcsa ux xpanenue B HDFS
i 6ase qarabix NOSQL, Takoi
kak HBase. Xpanunuie HBase
U/ICATBHO TTOAXOIUT IS
CIIyJaiHBIX OTIepaIiid YTeHUs /
3anucH, B To Bpems kak HDFS
npeaHa3HaYeHa IS
MIOCTIeIOBATEIIHHBIX MPOIIECCOB.

O6paboTka JAHHBIX: 210
3aKIIFOUUTETBHBIN mar B
pa3BepThIBAaHUM MOJEIH OOJBIINX
nanHbix. Kak mpaBuio, oOpaboTka
JTAHHBIX BBITIOJTHACTCS c
UCTIOJIb30BaHUEM TaKUX
dpeiimBopkoB, kak Hadoop, Spark,
MapReduce, Flink u Pig, u sto
JIMIITH HEKOTOPBIE U3 HHX.

3. Kak Hadoop cBsizaH ¢ 00JbImuMu
JAHHBIMHU?

Hadoop - »oto mumardopma ¢
OTKPBITBIM HCXOJHBIM KOAOM JJIA
XpaHeHus, aHaJM3a u
WHTEpIpeTauy O0NbIINX 00bEMOB
HECTPYKTYPUPOBAHHBIX JAHHBIX C
LEILIO MOJTYyYEHUSI [EHHOH
uHpopMaruu s TpuHATHS OoJiee

2 eKTUBHBIX OM3HEC-PEIICHUH.

4. OOwsacuure pasuuiny Mexay Hadoop wu
RDBMS.

Kirouesnbie
Hadoop
0COOCHHOCTH
Hadoop - sto
obecrieueHust
UCXOJIHBIM KO
00630p o0beuHAET H
KOMIIBIOTEPOB
TpeOyromux 6
JTAHHBIX M UX
Hadoop xpany
Pa3zHooOpa3sue CTPYKTYPUPOB
JTAHHBIX HOJYCTPYKTYP
HECTPYKTYPHP,
XpaHeHue TaHHBIX Hadoop xpan
JTAHHBIX.
AmnmnapartHoe Hadoop ucnos
obecrieueHue 000pyI0BaHNU
Macmradbupyemoc | Hadoop o6inaz
Th Macirabupye
Hporyciras Belicokuii
CHOCOOHOCTh
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5. Ha3oBHuTe HECKOJIBKO METOJIOB 00pabOTKH
OOJBIINX TAHHBIX.

MeTto1b1 00pabOTKH OOJIBIITNX
JTAHHBIX BKJIFOYAIOT

O0paboTKa MOTOKOB OOJIBIINX
JTAHHBIX

[TaketHast 0OpaboTKa 6ONBIINX
JTAHHBIX

O6paboTka OONBIINX TAHHBIX B
pEXUME PEATBHOTO BPEMCHH

6. Uto Takoe "BrIOpOC" B KOHTEKCTE OOJIBIIUX
MAHHBIX?

BriOpocbl - 3TO TOYKHM JAHHBIX,
KOTOpPBIE€ OYEHD YIAJIEHBI OT I'PYIIIIbI
N HC INPHUHAJICKAT HHU K KaKUM
KJactepam wiM rpynnam. Hanuaue
BI)I6POCOB BIMACT Ha IIOBCIACHUC
MOJEIU; OHM  IPEICKA3BIBAIOT
HCIIPAaBUJIBHBIC PE3YJIbTAaThl HWJIN

JeNIaoT X Ype3BbIYANTHO
HeTOYHbIMH. OHHM TaKXe MOTYT
BBECTH B 3a0Ty)KIeHHE
OTHOCHUTEIHLHO MAaIIUHHOTO

00y4YeHHUs WM MOJCIU OOJBIITUX
nmaHHbIX. OJTHAKO BBIOPOCHI MHOT]IA
MOTYT  COJAEpXaTh  IIOJIC3HYIO
uHdopmaruo. B pesymprate oHu
JOJDKHBI  OBITh  HaAJEXKAIUM
00pa3oM HCCIIECIOBAHBI.

7. Uto BBl NOApPA3yMEBAETE IOJI TOBAPHBIM
obopynoBaHuem?

ToBapHoe oOoOpymOBaHHWE - 3TO
OCHOBHOW ammapaTHbIA  pecypc,
HE00XO0IUMBII TUTS paboThI

mwiatdopmer Apache Hadoop. Dto
o0muii TepMHH, 0003HAYAIOIIHIA
JOCTYITHBIE YCTPOMCTBA, Kak
MIPABUIIO, COBMECTUMBIC C JIPYTHMH
HEJOPOTUMH YCTPOHCTBAMHU.

8. Hanite onpenenennie u onumute FSCK.

FSCK pacmudpoBbsiBaeTcs Kak
[TpoBepka (haiisioBOM CHCTEMBI,
ucnois3yemas HDFS. Ona
MPOBEPSIET, MOBPEKACHBI JIM KaKHe-
00 (ailyibl, UMEIOT JIM OHU KOITHH
WM OTCYTCTBYIOT KaKue-JInbo
omoku. FSCK renepupyet cBoIHBIM
OTYeT, KOTOPBIIl OXBaThIBAET OOIIIee
cocTosiHue (ailioBOi CUCTEMBI.
Hanpumep, HDFS nonyuaer
yBeJloMJIeHHE 00 OTCYTCTBHH
KaKuX-100 (aisoBbIX OJIOKOB €
IIOMOIIBIO ATOM KOMaH bl B
OTIINYME OT OOBIYHON YTHUIIUTHI
FSCK B Hadoop, FSCK Ttonbko
poBEpsET HAJTMUKe OMIMOOK B
CHCTEME U HE HCITIPABIISET HUX.

9. HazoBure HOMepa noptoB aiasi NameNode,
Task Tracker u Job Tracker.

NameNode — nopt 50070
OTcrexXuBaHue BAaKAaHCUN — opT
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50030
OrcaexuBanue 3a1a4d — nopt 50060

10. Yro BBl HOHMMAETE MOI WHACKCAIIUEH B
HDFS?

HDFS nnaekcupyet 6J0KH TaHHBIX B
COOTBETCTBUU C UX pazmepoM. Konery
0JI0Ka  JaHHBIX  YKa3blBaeT Ha
MECTOTIONIOKEHHUE CJICAYIOILErO
Oonoka mannbix. DataNodes xpansT
OJIOKM JTaHHBIX, B TO BpeMs Kak
NameNodes xpaust 3t OJ0KH
TaHHBIX.

11. O6bsicauTe epeodyuenue B big data. Kak
n30€KaTh TOTO KeE.

nepeoOydeHue - 3TO OIuoKa
MOICTTUPOBAHUS, BOSHUKAIOIIIAS,
Kor/1a (QyHKIIHS 5KECTKO
MIOJITOHSIETCS TI0JT OTPAHHYEHHOE
KOJIMYECTBO TOYEK JJAaHHBIX. B
pe3yiIbTaTe MoJydaeTcs Ype3MEPHO
CJIOXHAsI MOJICJTb, UTO eIle OOJIbIIe
YCIOXKHSIET 00bCHEHUE PUIY
WM 0COOEHHOCTEN MaHHBIX.
nepeoOydYeHre CHIKAET
MPEJICKa3yeMOCTh TAKUX MOJICIICH.
O10T 3h(DHEKT CHIKAET
CITOCOOHOCTH K 0000IIEHHUTO,
MIPUBOJIS K TOMY, YTO OHU HE MOTYT
OBITH 0000IIIEHBI TPU TPUMEHEHUU
BHE BHIOOPOYHBIX JAHHBIX.
Cy1miecTByeT HECKOJIBLKO METOI0B
n30exarh nepeoOyIeHHs.
HekoTopsie U3 HUX MepEUUCICHBI
HUKE:

[TepekpecTHast mpoBepKa: ATOT
METOJ] pa30MBacT JTaHHbBIC Ha
MHOECTBO HEOOJBITMX HA0OPOB
TECTOBBIX JJAHHBIX, KOTOPHIC MOTYT
OBITh MCITIOJIB30BAHBI IS
MOIU(UKAITITN MOJICITH.

Perynsapuzanus: 9ToT MeTO
HaKa3bIBACT 32 BCE MapaMeTphl,
KpoMe IiepexBara, TaK 4T0 MOJIeIb
0000111aeT TaHHBIE, a HE
nepeodyvaer ux.

Pannsis =~ ocraHoBKa: nocire
OTIPEICNIEHHOTO KOJIMYECTBA
UTEpalii CIMOCOOHOCTh MOJIENH K
00OOIIIEHUIO CHIDKACTCSA, YTOOBI
u30exarb ITOTO, HUCHOJIB3yeTcs
npoleaypa, U3BeCTHAs KaK paHHSSA
OCTaHOBKa, IJIs MPEIOTBpAICHHS
MEPEeOCHAIIeHNss JI0 TOTo, Kak
MOJI€Tb JOCTUTHET 3TON TOUKH.

12. Yro Takoe Zookeeper? KakoBsl
MIPEUMYIIIECTBA UCIIOJIb30BaHus1 ZOOKeeper?

Zookeeper - 310

HNCHTPAJIM30BAHHOC XPAHUIINUIIC
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JAHHBIX, KOTOPOE MO3BOJISIET
pacrpeneieHHbIM IPUI0KEHUIM
XpaHUTh U U3BJICKATb JAHHBIC. Ono
MOJIJIEPIKUBACT paboTy
Pa3pO3HEHHOW CHUCTEMBI KaK
€MHOTI0 LIEJI0T0, UCIO0Ib3Ys €€
1[EJIM CUHXPOHU3AIINH,
cepuain3alvii U KOOpAWHAIIUH.

CnocobHocts Hadoop paznesnsite u
BJIACTBOBATh C CMOTPUTEISIMU
300I1apKOB - ATO €€ YHUKAIbHBIN
METO/1 peleHus MpooeM ¢
0OJILIIMMHU JaHHBIMH. Perienue
3aBHUCHUT OT HUCIIOJIb30BaHUA
METOJIOB PacClpeIeTICHHON 1
napajuieIbHOM 00paboTKH 10
Bcemy Kkiactepy Hadoop mocie
paznenenus npobiaemsr. Hadoop
UCIIOJIB3yeT Z0OKeeper mis
YIpaBJICHUSA BCEMH KOMIIOHCHTAMHA
ATHX pacTpe/IeTICHHbBIX
MIPUIIOKEHHN.

VY ucnonb30Banus ZOOKeeper ecThb
HECKOJIBKO IMPEUMYIIIECTB:

ATOMapHOCTh: YaCTUYHAS
nepeavya JaHHBIX HE TPOUCXO/IUT;
OHa JIN0O0 3aBepIIAeTCs YCIEUTHO,
u00 3aBepuIaeTcs cooeMm.

HanexxHoctb: Best cuctema He
pazpyuiaercs npu c0oe 0JHOro
y3J1a UM HECKOJIbKUX CHCTEM.

CHUHXpOHM3AIIUSI: COBMECTHAs
paboTa ¥ B3aUMHOE HCKITIOYCHHE
MEX]Ty CEpBEPHBIMH MTPOIECCAMHU.
Apache HBase u3Biiekaet BbIroay
U3 ATOTO MPOLecca JUIs yIPaBICHHS
KOH(UTYypalnen.

IIpocroii mpouece
pacnpeneneHHON KOOpINHALUH:
[Tpouiecc KOOpAMHALINN MEXTY
BCeMU y3naMu Zookeeper mpocr.

Cepuanuzauus: Cepuanuzanus -
3TO MPOLECC KOAUPOBAHMS TAHHBIX
B COOTBETCTBUHU C OTIPEICICHHBIMHU
npaBwiaMu. YOeauTech, 4To Bala
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nporpamMma padoTaeT cTabuIbHO.

Opranu3zoBaHHBIC  COOOIICHUS:
Zookeeper OTCJIC)KUBACT
COOO0ILIEHNs C HOMEPOM, OTMEYas UX
IOPSAOK  OTMETKOM O  KaXIOM

OOHOBIJIEHUH; COOOIIeHUS
YIIOPSIOYUBAIOTCS 311eCh c
MIOMOIIIBIO BCETO 3TOTO.
13. OObsicHUTE TUIIBI y3710B Zookeeper. V351 Zookeeper
KJIAaCCU(PULIUPYIOTCS KaK
MOCTOSIHHBIE,  d(eMepHBIE WU
MOCJIeIOBaTEIbHBIE.
[TocTOSIHHBII: znode 1o
YMOJTYaHHIO B zookeeper

MOCTOSIHHO OCTaeTCcs Ha cepBepe
zookeeper, ecid TONBKO KakKue-
aub0 Jpyrue KIUEHTHl HE YT
€ro.

DdemepHsie: DTO BpEMEHHBIC
y3ibl ZoOkeeper. OHU ymaystoTCs,
KOTJIa KJIMEHT BBIXOJUT U3 CUCTEMBI
¢ cepepa ZooKeeper.

ITocnenoBaTenbHBIN:
[TocnenoBarenapHbie  ZNOde MoOryT
ObITh Kak d(eMepHbIMHU, TaK |
noctossHEbIMU. Korna HoBbIl Znode
CO371aeTCA KaK IOCJeI0BaTEIbHbII
znode, ZooKeeper mpucBanBaeT
nyTh k Znode, BcraBisis 10-3HauHbIIH
MOPSAJIKOBBI HOMEpP B HCXOJHOE
M.

14. Yro takoe MapReduce 8 Hadoop?

MapReduce - sto miarhopma
Hadoop, ucronb3yemas ajist
00paboTKu OOJIBIITNX HAOOPOB
naHHbIX. [[pyroe Ha3BaHue -
MO/JIEJIb IPOTPAaMMHUPOBAHMUS,
KOTOpast MO3BOJISIET HAM
oOpabatbIBaTh OOJIBIINE HAOOPHI
JTAHHBIX B KOMITBIOTEPHBIX
KJlacTepax. JTa mporpaMmma
o0ecrieunBaeT pacrpeesieHHOe
XpaHCHHUE JIaHHBIX, YIIPOIIas
CJIOKHYI0 00pabOTKy OTpOMHBIX
00BEMOB JTaHHBIX.

[Mporpamma MapReduce paboTaer
B JIBE pa3HbIie (a3bl:
COTIOCTaBJICHHE U COKpAIT[CHHE.
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3amaun Map cBsi3aHbI C
COIOCTABIICHUEM U Pa3/ICICHUEM
JTAHHBIX, B TO BPEMS KaK 3a/1a4u
Reduce neperacoBbiBarOT 1
COKpAIaloT JaHHbIC.

Hadoop MOXET 3aIycKarhb
npwioxkenus ~ MapReduce  Ha
pa3JIMYHBIX S3bIKAX, BKJIOYas Java,
Ruby, Python u C ++. TIporpammer
Map  Reduce B  oOGmaynbIX
BBIYUCIICHUSX paboTtaroT
napajulebHO, 4YTO  JENaeT uX
UICANBHBIMA UL BBITIOJIHEHUS
KpymHoMmacmTabHoi  o0paboTKu
JTAHHBIX Ha HECKOJIBKUX
KOMIIBIOTEpax B KJIacTepe.

15. Korma ucnons3oBats MapReduce ¢

OOJIBITUMU JaHHBIMU.

MapReduce MMOIXOIAT TS
UTEPATUBHBIX  BBIYMCIIEHUH €

UCIIOJIb30BaHUEM OTPOMHBIX
00BeMOB JTAHHBIX, KOTOpbIE
JTOJIKHBI 00pabaTbIBaThCs

napasmienbHo. OH Takke MOAXOIUT
JUTsl KPYITHOMACIITAa0OHOTO aHam3a
rpaduKoOB.

16. O0BsicHuTe BHIOOP DYHKITHH.

Bosbiivie nanHbpie MOTYT
cojiepKaTh OOJIBIION 00BEM
JTAHHBIX, KOTOPBIC HE SIBIISTFOTCS
HEOOXOAUMBIMH IPU 00pabOTKE.
Takum 00pa3oM, OT HAC MOXKET
noTpeboBaThCs BLIOPATh TOJIBKO
OTIpEJICIICHHBIC aCIIeKThI, KOTOPbhIE
Hac UHTepecyT. Beibop dyHKIui
03HAYaeT U3BJICYCHUE TOIBKO
OCHOBHBIX (DYHKIIUHA U3 OOJIBIINX
JTAHHBIX.

Mertosl BeIOOpa QyHKIIMH
BKJIFOYAIOT -

Meton punbeTpoB: B aTom
METO/I€ PaHKUPOBAHUS
IIEPEMEHHBIX MBIl YUUTHIBAEM
TOJIBKO BaXXHOCTb U IIOJIE3HOCTh

GyHKIUH.

Meron o6eprok: B aTom meroze
UCIIOJIb3yeTCA "allrOpUTM
UHAYKIMU", KOTOPBIA MOXKET OBITH
MCII0JIb30BaH AJIs1 CO3AaHUS
KJaccupukaTopa.
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Berpoennslit MmeTon: OToT METO
coueTaeT B cebe MPEeUMYyIeCTBa KakK
METOJIOB ~ (QWIbTpaIlHi, TaK U
METOJI0B 000JI0UKH.

17. Ynomsaute ocHOBHBIE MeTO 16l Reducer.

Cy1iecTByeT TpU OCHOBHBIX
METO/Ia PEIyKIIHH:

HacTpolika () - HacTpolka
PAa3JIMYHBIX IaPaMCTPOB, TAKUX KaK
pacipeaeneHHblil K311, pa3mep
Ky4U4 1 BXOOHBIC JJAHHBIC.

reduce() - mapameTp, BbI3bIBACMBbIii
OJIMH Pa3 AJs KaXI0T0 KJIro4da ¢
COOTBETCTBYIOLIEH 3aauei
COKpaIlleHusl.

ouncTKa () - yaamsieT Bce
BpeMeHHI)Ie (1)3171.]'[1)1 Y BBITIOJIHSICTCSA
TOJIBKO B KOHIIE 3amauu reducer.

18. Urto Takoe pasaencaue B Hive?

Paz0ouenne wa pasmenst B Hive
O3Ha4yaeT pas/eieHue TaOIHIBl Ha
pasienbl Ha OCHOBE 3HAYCHUH
ONPENICTIEHHOTO CTOJIOIa, TaKOTO
Kak Jlata, ropoji, Kypc WJIH CTpaHa.
3aTeM AT pa3aeibl JOTOJIHUTEIBHO
MOJIpa3ICNAIOTCA HA CETMEHTHI IS

CTPYKTYPUPOBAHUS JTAHHBIX,
KOTOpBIE MOTYT HCIIOJbh30BATHCS
JUTSt Ooiee 3¢ pexTuBHOTO

BBINIOJTHEHHM S 3a11pocoB. Pa3enenue
MOKET COKpaTUTh BpeMs OTBETa Ha
3arnpoc, MOCKOJIbKY JTAaHHbIE
XpaHsTCs B BUJIe GparMeHTOB.

19. KakoBbel mapamerpsl KOHPUTYpallMK B
bpeiimBopke “MapReduce”?

[Tapamerpamu KOHpUTYpaIHK B
dbpeiimBopke MapReduce
SIBIISTEOTCSI

YKaXHTE MECTOIOJIOKECHHUE
3aJ]aHul B pacrpeieiICHHON
daiinoBoit cucreme

PacnonoskeHue BhIXOIHBIX
JTAHHBIX 3a/IaHUH B
pacnpeneneHHoOM QaiinoBoit
CUCTEME

dopmaTt BBOJIa JAHHBIX

®opmat BBIBOJA JTaHHBIX

Knacc, Bxitouast hyHKIHIO
0TOOpaxXKeHUs

Knacc, Bxitouast yHKIHIO
COKpaIeHus

JAR-(aiin, cogepxamuii KJIaccel
Mapper, Reducer u driver.
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20. Kak mpoBepsieTcsi KauecTBO JTaHHbBIX?

[lpu  TectupoBanum  OOJIBIIUX
JAHHBIX KA4y€CTBO JIAHHBIX TaK XKe
BAXXHO, KAaK M BBIYUCIIUTENIbHAS
MOIIHOCTb. ba3a JaHHBIX IOJKHA
ObITb  IPOBEPEHa B  paMKax
mporecca TECTUPOBAHHSI, YTOOBI
HNOATBEPAUTh KAYeCTBO JaHHBIX.
OTO BKIIOYaeT B ce0sl OLEHKY

HCCKOJIBKHX XapaKTCPUCTHUK,
BKJIrO4as COOTBETCTBHUC,
COBCPUICHCTBO, INOBTOPACMOCTD,

HaAC)KHOCTb, BAIMJHOCTD, ITOJIHOTY
JaHHBIX U T.[.

21. Kakue cyiecTByIOT TUIIBI TECTUPOBAHUS Ha
OOJIBIINX TAHHBIX?

THUTIBI TECTUPOBAHUS HA OOJIBIINX
JTAHHBIX:

Tunel TecTUpoBaHUS OOJBIIUMU
JTAHHBIMU

D yHKIIMOHAIBHOE
TECTHPOBAHUE: C OTIEPAIIMOHHBIMH
1 aHAJIUTUYCCKUMHU KOMITIOHCHTAMHU
TpeOyeT 0OIHUPHOTO
(GYHKIIMOHAIBLHOTO TECTUPOBAHUS
Ha ypoBHe API. DT0 Kacaetcs Bcex
MOIKOMITIOHEHTOB, CKPUIITOB,
IPOrpaMM U UHCTPYMEHTOB JJIst
XpaHEHMsI, 3arPy3KH 1 00pabOTKH
MPUKIATHBIX MPUITOKEHUI.

TectupoBaHue 0a3bl TaHHBIX:
Kak cnenyet u3 Ha3BaHHS, 3TO
TECTUPOBAHUE YaCTO BKIIFOYACT
MIPOBEPKY JIAHHBIX, MTOJYICHHBIX U3
MHOTOYHCIEHHBIX 0a3 JaHHBIX.
OHO rapanTupyeT, 4To JaHHbIE,
coOpaHHBIE U3 00JIAYHBIX
HMCTOYHHUKOB MJIM JOKAJIBHBIX 0a3
JIAHHBIX, SBJISIOTCS IOJHBIMU U
TOYHBIMH.

TectupoBanue
POM3BOAUTEILHOCTH:
Astomaru3arus B big data
IIOMOTAET OLICHHUTH
POU3BOAUTEILHOCTD TIPH MHOTHX
00CTOATENLCTBAX, TAKUX KAK
TECTUPOBAHHUE MPUIIOKEHHS C
Pa3ITUYHBIMHU THUITAMH JaHHBIX U
o0veMamu. OIHUM U3 BaXKHBIX
METOJIOB TECTUPOBAHHUS OOJIBIITMX
JTAHHBIX SBJISIETCS] TECTHPOBAHUE
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MIPOU3BOIUTEIIEHOCTH, KOTOPOE
Trapa”HTUPYET, YTO
3aJIcliCTBOBAaHHBIC KOMIIOHCHTHI
o0ecrneunBaloOT aJeKBATHEIC
BO3MOYXHOCTH XPaHCHHUSI,
00pabOTKX M TIOUCKA OOJIBIITUX
HAaOOpOB JaHHBIX.

TectupoBanue ApXUTEKTYPBI:
OTO  TECTUPOBAHHME  IPOBEPSIET
[IPABWIBHOCTh OOpAaOOTKHU JaHHBIX
U COOTBETCTBUE OusHec-
TpeboBanusM. Kpome Toro, ecnu
apXUTEKTypa HeaJeKBaTHAa, 3TO
MOKET TPUBECTH K CHI)KEHHUIO
MPOU3BOIUTEILHOCTH, 4TO
pUBEIET K IPEPHIBAaHUIO
00paboOTKM JAaHHBIX U  TOTEpe
JTAHHBIX.

22. Ilepeuncnute HECKOJIBKO MPEUMYILECTB
TECTUPOBAHUS HA OOJIBIITUX JTAHHBIX.

MIPEUMYIIECTBA TECTHPOBAHUS Ha
OOJIBIINX JaHHBIX:

Y coBepiieHCTBOBAHHBIHN
TapreTUHT Ha PHIHOK U CTPaTEeTUH

CTOMMOCTEL KauecTBa

MuHUMU3UPYET MOTEPHU U
YBEJIUYUBAET 10XO

VYiydnieHHble OU3HEeC-peIIeHUs

To4HOCTH M BaIUAAINS JAHHBIX

23.  KakoBel  00mme  TpoOseMbl  TpHU
TECTUPOBAHUU MPOU3BOAUTEIHHOCTH ?

Bonbiine naHHbIe - 3TO
KOMOMHAIMS HECKOJIBKHUX
TexHoJorun. Kaxxaplii moadieMeuT
OTHOCHUTCSI K OTJCIIbHOMY
000pyI0BaHUIO U JOJDKEH
TECTUPOBATHCA OTACIBbHO. Hike
MIPUBEICHBI HEKOTOPBIC
CYLIECTBEHHBIE TPOOIIEMBI,
BO3HHUKAIOILIHME MTPU TPOBEPKE
0OJBIINX JaHHBIX:

Pa3zHooOpa3Hblit Habop
TEXHOJOTHH: KaKIbIN
MMOJKOMIIOHEHT OTHOCHTCS K
JPYroil TEXHOJIOTUU U JIOJKEH
TECTUPOBATHCS OTACIBHO.

Hanucanue cuenapues:
Pa3paboTka TeCTOBBIX IPUMEPOB
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TpeOyeT BHICOKOTO YPOBHSI 3HAHUHN
B 00J1aCTH HaIlMCaHUS CLICHAPHUEB.

OrpaHuyeHHas JOCTYITHOCTb
OTIPE/ICTICHHBIX MHCTPYMEHTOB:
OJTHO YCTPOMCTBO HE MOXKET
BBITIOJIHUTH CKBO3HOE
tectupoBanue. NOSQL, Hanpumep,
MOKET HE TIOJXOIUTH JUIS
odepeneit COOOIICHHIA.

TecroBas cpena: U3-3a
00JILIIIOr0 00BEMA JAHHBIX
TpedyeTcs crenraln3upoBaHHas
TECTOBasl cpea.

Pemenne st MOHMTOpHHTA:
CymiecTByeT O4€Hb OIPAaHMYEHHOE
KOJIMYECTBO PELICHUN IS
MOHUTOPHHIA BCEU CPEMBI.

Jwnarnoctrueckoe pemenue: Jis
pa3pabOTKH W YCTpaHEHUsS Y3KOTO
MecTa JUTSE MOBBILIICHUS
MPOU3BOJUTENBHOCTH  Tpedyercs

HHIUWBUAYAJIbHOC PCIHICHUC.

24. B 4yeMm pa3HuUIla MKy TECTUPOBAHHEM Ha
OoNpmIMX  JaHHBIX W TpajguIIMOHHBIM
TECTUPOBAaHUEM 0a3bl JAHHBIX?

Kimouen TecTupoBan
TpaguumnonHoe
ble He Ha
TecTHpPOBaHHe
napamer | GoJbIIHAX
0a3bI TaHHBIX
pbl JAHHBIX
Pa6oraer xak
co
CTDYKIVDHDO Pa6oTtaer
PYKTYpHP TOJIBKO CO
Tun BaHHBIMU, TaK CIDYKIVDHDOBA
JAAHHBIX uc pyKIypup
HECTPYKTYpH HHBIMH
JTAHHBIMH.
POBaHHBIMHU
JTAHHBIMH.
bonpmme
pa3mMepsl He TpebyeT
JaHHBIX 1 CrlenuaIbHOU
ailnoB TECTOBOM
Hudpacr ¢
bp (HDFS) cpems,
PyKTypa 5
TpeOyIoT HIOCKOJIBKY
CrenManbHOi | pa3mep daiina
TECTOBOM OTpaHUYEH.
CpEHBL.
Ero o0bem
BapbUPYeTCs Ero o6vem
Oo6bem oT nmerabaiT BapbUpYeTCs OT
JAHHBIX 110 3eTTabaiT rurabaiT 10
W Tepabaiir.
9KCabauT.
Her Hcnonesyer
OIpeIeNneHHsl | JIO0 MaKpOCHI
Huerpym | x Ha OCHOBE
€HTBI uHCTpyMeHTO | EXcel, 6o
npoBepk | B. /lnama3son HMHCTPYMEHTBI
" MIIPOK, OT aBTOMAaTU3ALIN
JaocToBep | NPOrpaMMHEI | Ha OCHOBE
HOCTH X HOJIb30BaTEIbCK
HUHCTPYMEHTO | Oro
B, TAKHX KaK unTepdeiica.
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MapReduce,
10 HIVEQL.
Pazmep
JaHHBIX
OombIIIe, YeM
y
TpaULIHOHHbI
x 0a3
JaHHBIX.

OO0BeM JaHHBIX
OUYEHb MaJL.

Pa3mep
JAaHHBIX

25. Yrto Takoe BCILIECK 3aIpoCcoB?

Query Surge - ogHO W3 pEHICHHIA
JUIst TECTUPOBAHHUS O0JIBIITNX
maHubiX.  OHO  MOIIEpKUBAET
KaueCcTBO [JAHHBIX W TOJAXOJ K
TECTUPOBAHUIO OOIIMX JaHHBIX,
KOTOPBIA OOHApYKHUBAaeT HEBEPHBIC
JAHHBIE BO BpEMsI TECTUPOBAHUSA U

obecrieunBaeT OTJINYHYIO
MEePCHEKTUBY PabOTOCTIOCOOHOCTH
JaHHBIX. JTO TapaHTUPYET, 4TO
JaHHBIC, IMOJTY4CHHBIC u3
HCTOYHUKOB, OCTAaKTCA
HEN3MEHHBIMHU hing:| LEJICBOTO
00BeKTa, AHATU3UPYS U

0oOHapyXHBasi pa3audus B OOJIBITUX
JIAHHEIX, KOTIa 3TO HE00XO0 IUMO.

26. Kakue
Query Surge?

MPEUMYILECTBA TMPEAOCTaBISAET

Query Surge mpenocTaBIsieT
CIIETYIOIIHE PEUMYIICCTBA!

B Teicsum pa3 yBenuuuBaer
CKOPOCTb TECTUPOBAHMS,
OXBaTbIBasi BeCh HA0Op JaHHBIX.

Query Surge momoraet HaMm
ABTOMATU3HUPOBATL PYYHOC
TECTUPOBAHUC 0OIBIINX JaHHBbIX.
OH TecTupyeT HECKOIbKO
mwiatdopm, Takux kak Hadoop,
Teradata, Oracle, Microsoft, IBM,
MongoDB, Cloudera, Amazon u
JPYTUX MOCTaBIIUKOB Hadoop.

OH Takxke MpeaoCTaBJIsAACT
ABTOMAaTHYCCKHUEC OTUYCTEI I10
BHGKTpOHHOﬁ IIo4Te C
I/IHq)OpMaI_II/IOHHLIMI/I IIaHCIISAMU,
KOTOPLIC MTOKA3bIBAKOT COCTOSAHUEC
JaHHBIX.

ObecneunBaeT OTIIMYHYIO
otnauy ot uHBectuimii (ROI) mo
1500%.

27. Uro Takoe TECTHUpOBaHHWE Ha OOJBIIUX

JTaHHBIX ?

Bonpumme nanHele - 3TO OOJBLION
Ha0Op  CTPYKTYPUPOBAaHHBIX U
HECTPYKTYPUPOBAHHBIX  JAHHBIX,
KOTOpblE TpPyAHO 00paloTath C
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NOMOINBIO  TPAJUIMOHHBIX  0a3
TAHHBIX u IPOTPaMMHOTO
obecrnieuennss. OOBEM JaHHBIX BO
MHOTHUX KOMIIAHUSIX BEJIHK, U B
Hallle BpeMs OHU MEPEeMEINaloTCs
CIIMIIKOM  OBICTpO,  IpPEBbIIIAS
CYIIECTBYIOIIME BBIYUCIUTEIHHBIE
momrHoctH.  CoctaBnenme — 0a3
JAHHBIX, KOTOpbIE HE MOTYT OBITh
3¢ HEeKTUBHO 00paboTaHbI
TPAIUIIMOHHBIMU KOMIIBIOTEPHBIMU
Meronamu. /[ns ynpaiieHHs STUMHA
OospIMMU  00BbEMaMH  JTAHHBIX
TECTUPOBAaHUE TpeOyer
UCTIOJIb30BaHUS CTETIMATTEHBIX
UHCTPYMEHTOB, (PpEeHMBOPKOB U
MpoIecCOB.  AHanmu3  OOJIBIIUX
TAHHBIX OTHOCUTCS K TeHepaluu
JaHHBIX W WX  XPaHCHHIO,
W3BJICUCHUIO JAaHHBIX W aHAIU3Y
OOJBIINX JaHHBIX C TOYKH 3PEHUS
W3MEHEHHUs 00beMa U CKOPOCTH.

28. Kakosa iens A / B tectupoBanus? A |/ B TectupoBaHue - 3TO
CPaBHUTEJIBHOE HCCICOBaHNE, B
X0J1e KOTOPOTO CIIy4alHbIM

MI0JTL30BATEIISIM TTOKA3bIBAIOTCS JIBE
uian 0ojiee BEPCUN CTpPaHUIl, a UX

KOMMEHTapuu CTAaTHUCTHYECKH
aHAJTM3UPYIOTCH, 9TOOBI
OTIPE/ICIIUTD, Kakas BEpCHS

paboTaer Jydiie.
29. Ilouemy HDFS nmoaxoauT TOIBKO ISt D10 cBsA3aHO ¢ TpoOemMoit
00pIIMX HAOOPOB JAHHBIX M HE MOAXOIUT It | mpousBoautenbHoctd  NameNode.
MHOTHUX HEOOJIbINX (haiaoB? NameNode gacto 3aHHMaeT MHOTO

MecTa JUIsl XPaHCHUs METaJaHHBIX
JUIL KPYITHOMAacCHITaOHBIX (aiisioB.
MeragaHHbie JOJDKHBI TIOCTYIATh
u3 OJIHOTO ¢aiina TSt
ONITUMAIILHOTO WCIIOJIb30BaHUS
NPOCTPAHCTBA M JKOHOMHUYECKOMH
BoIro 6. NameNode He ucmosb3yer
BCE MPOCTPAHCTBO ISl HEOOIBIINUX
¢aiinoB, yTo sABIsIETCA MpPOOIEMOM
ONTUMM3AINH
MIPOU3BOIUTENHHOCTH.

2.2. Ilpakmuxo-opuenmuposantvle 3a0aHus

Ilpakmuko-opuenmupogannvie 3a0anusa no Oucyunaune «Texnonozuu
00padomKu 601bUWUX OAHHBIX) HE NPEOYCMOMPEHDL.
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7.3. TecTnl

HIudp TecToBble 3a0aHUA IIpaBunbHBIN
KOMIIETEHI] OTBET
7011

I[IKH-4 | 1. Kakue u3 cnenyromux texHojoruii CYBJl He wucnonb3yror 2
npunimn MapReduce
1) Hadoop
2) Cassandra
3) Redis
4) HDInsight
2. Kakue BeposiTHbIE pa304yapoOBaHUs TPEH1a OONIBIINX JaHHBIX? 2
1) M3-32 yrpo3bl 0E30MacHOCTH JIMYHOW >KH3HH (privacy)
rpaxaaH OyayT YIpOILEHbl MNpoLeaypbl cOOpa AAaHHBIX, YTO
MPUBEAET K MaJCHUIO [IEHHOCTH OOJIBIINX JAHHBIX
2) M3-32 yrpo3bl 0E30MacHOCTH JIMYHOW >KH3HH (privacy)
rpaxaaH OyAyT YCJIOXHEHbl HpOLEeAypbl cOOpa JTaHHBIX, YTO
MPUBEAET K MaJCHUIO [IEHHOCTH OOJIbIINX JAHHBIX
3) HET
3. OrmerbTe TE€ U3 BapUaHTOB, B KOTOPHIX JIaHHBIE 3
CTPYKTYpPUPOBAHBI:
1) JaHHBIE O MPOJaXaX KOMIIAHUH, NPEJICTABICHHbBIE B BHUJIE
OMeCsIYHbIX 0T4ETOB B hopmate MS Word
2) OoubmmoTeka (GUILMOB, TIPEACTABICHHBIX B hopmare mpegsd
Ha OJTHOM >KECTKOM JIUCKE
3) Tabmuua ¢ eKEeIHEBHbIMH IOKA3aHUSMHU TEeMIIEpaTypbl
MOMEIIEHHUs 3a To/1 B (aitine ¢popmara CSV
4) TeKCT nmnemarorndeckoil mosmbl  A.C.  MakapeHko,
npeacTaBieHHbIN B popmare PDF
4. KoMmmnaHnusi, mpoBosIIasl COIHOJIOTHYECKUE OMPOCHI MOTydaeT 2
aHKEThl OT BOJIOHTEPOB, HEMOCPEACTBEHHO OIPALINBAIOLIUX
pecnionieHTOB. [IpH KakuxX ycioBHsIX pa3yMHa OCTaHOBKA 33a/a4uu
LIEH3YpUPOBAHUS?
1) YacTh aHKET NpUILIa B HErOJHOCTh, YTO HE MO3BOJISET
cuutath uHbopManuio ¢ HUX co 100% yBepeHHOCThIO MHOTHE
AHKETHI 3aI0JHEHBI HE MOJTHOCTHIO
2) CTall0 W3BECTHO, YTO BOJIOHTEPHI (PalbCUDUIUPYIOT
pe3yNIbTaThl OIPOCa, CAMOCTOATEIBHO 3aIMOJIHAS YaCTh aHKET
3) OT 3aKa34yMKa MOCTYMUIO TPeOOBaHHE YHUYTOXUTHh YacTh
aHKET, coJepkKalnux HHPOPMAIUIO O PYKOBOIUTEISX CTPAHbI
5. K kakoMmy Tumy IIKal OTHOCUTCS IIKalla «OYEHb IUIOXO»- 3
«IIIIOXO»-«CPENHEN - KXOPOLLIO-«OUEHBb XOPOIIO»?
1) HomuHuanbHas
2) Ab6comroTHas
3) TOPSAKOBAsI
4) OuHapHast
6. B uém cocTourt cBoiicTBo pacmupsemoctu 3anuced CYB/1? 4
1) CVYB/1 He uMmeeT 4ETKOM CTPYKTYpBI, TO3TOMY JIF00YIO
3aMMuCh MOYKHO PacIIMpPUTh
2) MOBBIIIEHUE OTKA30yCTOMYMBOCTH CUCTEMBI IIPU

no6apiieHry HOBBIX 3anuceld B CYB/]
3) B 1100y10 Tabauiy CYBJl MoskHO T0OaBUTH HOBYIO
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KOJIOHKY, MPEABAPUTEIHHO U3MEHUB CTPYKTYPY ITOU TaOIHIIBI

4) CVYB]/] nmeer 4€TKyr, HO pacIIUpSEMYI0 CTPYKTYypy, B
KOKIYIO0 3alUCh MOXHO JOOaBUTH HOBYIO KOJIOHKY, TaKXe, KaK U
y3HaTh 3HaYECHHUE JIF0OOH 3anKcH 1o J00aBICHHON KOJIOHKE

7. HaumHas ¢ Kakux pa3MepoB JaHHBIX 000CHOBAHHO MPUMEHCHHE
kinactepa Hadoop mist XxpaHeHHs TaHHBIX? 2
1) 100T6
2) 1 116
3) 100T°6
4) 1T6

8. VuBecTUITMOHHBIM (OHJ HHTEpPECyeTcs TeM, IMOYeMy 4YacTh 2
(UHAHCUPYEMBIX UM TIPOCKTOB YCIENIHO TEPEXOJAT Ha BTOPOU
roJi, a 9acTh — HeT. K KakoMy THUITy OTHOCHUTCS 3Ta 3a/1a4ya aHaIn3a
TaHHBIX?

1) MMOCTPOCHUE PEIIAIONIETO MpaBuiIa KiacCupuKaius

2) MTOUCK MH(POPMATUBHBIX MIPU3HAKOB

3) I{en3ypupoBanue

9. Kowmnanwus, mpoBoAsmIas  COUUOJOTHYECKUE  OMPOCHI, 3
WCIIBITBIBAET CIIOKHOCTH C BepH(PHUKAITUCH TaHHBIX, TOCTYMAIONTUX
OT BOJIOHTEPOB HEIIOCPEICTBEHHO OIPAIINBAIOIINX PECIIOHICHTOB:
MHOTHE aHKEThl 3allOJIHCHBI HE IOJIHOCTBHIO;  BOJIOHTEPHI
(hampcuUIIPyIOT pe3yabTaThl ONMPOCa, CAMOCTOSITEIILHO 3aITOTHSS
gacTh aHkeT. K KakoMy THITYy 3ajad aHajlu3a JaHHBIX 3J1eCh
npuoderaTh He MPUAETCS?

1) Knaccudukarus

2) Ien3ypupoBanue

3) MIPOrHO3UPOBAHHE

4) 3aroJIHEHKE TPOoOEsIoB

10. Ha xaxom u3 stanoB npornecca CRISP-DM npoucxonut 1
MpoBepKa runores?

1) moenupoBanue (Modeling)

2) nonnmanue Aanueix (Data Understanding)

3) onenka (Evaluation)

4) nonnmanue ousaeca (Business understanding)

[

8.IlepeyeHb OCHOBHOI U JOMOJHUTEILHON yUeOHOI JIMTepPaTyphl,
HEe00X0AMMOi1 115l 0CBOEHHSI AUCHMILIHHBI

OcHoBHas JauTepartypa:

1.  Konpgaes, B. JI. CTpykTypbl U alropuT™Mbl oOpabOOTKH MaHHBIX : ydeOHOe
nmocooue / B. JI. KommaeB. - Mockea : PUOP : UHOPA-M, 2021. - 296 c. - ObC
ZNANIUM.com. - URL: https://znanium.com/catalog/product/1230215 (mata obpamieHus:
07.12.2024). — Tekcr : 37EKTPOHHBIH.

2. banaHos, A. H. Uwudposoe noHumaHune. CosgaHve, BnusHue wun 6yayuiee
TexHonorum : y4uebHuk ansa sysoB / A. H. banaHoB. CaHkT-NeTepOypr : JlaHb, 2024. - 452 c. - ISBN
978-5-507-49416-3. - TeKCT: aneKTpPOHHbIN // JlaHb : 9NEeKTPOHHO-6MObNMoTeyHasa cucrtema. -
URL:https://e.lanbook.com/book/417800 (aata obpawieHunn:19.07.2024).

3. KonomenyeHko, A. C. VIHbopmauunoHHble TexHonormm : y4ebHoe nocobue ansa cno
/ A. C. Konomenuerko, H. B.Monbwakoea, O. B. Yexa. - 3-e unsg., crep. - CaHkr-lNetepbypr :
NaHb, 2024. - 212 c. - ISBN 978-5-507-49263-3. - TeKCT : 9aNeKTPOHHbIV // J1aHb : 3NEeKTPOHHO-
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6mbnmnoteyHasn cucTema. - URL: https://e.lanbook.com/book/384743 (naTa
obpalueHmnn:19.07.2024).

JlonoJiHMTEIbHAS JIUTEpATypa:

4. Haraesa, 1. A. OCHOBBI aNrOpUTMHU3ALUU U IPOTPAMMUPOBAHUS: TPAKTUKYM
: yue6Hoe nocobue / M. A. Haraea, . A. Ky3neuoB. — Mocksa : bepnun : [lupekr-Menua,
2021. — 169 c¢. — DOBC VYuuBepcutrerckas Oubnuoreka ONLINE. - URL:

https://biblioclub.ru/index.php?page=book &id=598404 (nara obpamenus: 07.12.2024). —
TeKCT : BIEKTPOHHBIM.

5. banaHos, A. H. Big Data un aHanus ctaTtucTukm B cnopTte : y4ebHoe nocobue onsa
By30B / A. H. BanaHoB. - CaHkT-lNeTepbypr : JlaHb, 2024. - 272 c. - ISBN 978-5-507-49244- TekcT
: ANEeKTPOHHbIN // JlaHb : anekTpoHHO-6ubnuotevHas cuctema. - URL:

https://e.lanbook.com/book/414875 (pnata obpaiwieHus: 19.07.2024).

9.IlepevyeHb pecypcoB HHPOPMALNMOHHO-TEJIEKOMMYHHUKAIIMOHHOM CeTH
«HTEepHET», HEOOXOAUMBIX IJIsl OCBOCHUS JUCHUIINHbBI

1.  Daexrtponnas oubnnorexka dunancosoro yuusepcurera (3b) http://elib.fa.ru/

2. DnekrponHo-O0MOmMoTeuHast cuctema BOOK.RU http://www.book.ru

3. DnexTpoHHO-OMOMMOTEUHass cucTemMa «YHHUBEpCUTETCKass  OuOIMoTeKa
OHJIAMH» http://biblioclub.ru/

4.  DnexTpoHHO-OMOIMOTEYHAs cucreMa Znanium

http://www.znanium.comPylru 1.0.9 [OnektpoHHbIi pecypc]: caiiT. — Pexxum gocrtyna:
https://pypi.python.org/pypi/pylru

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

6.  Python Documentation [3nekrpoHHbIN pecypc]: caiit. — Pexkum go- cryna:
http://python.org/doc/
7. Python Standard Library [QnexTponHsbIii pecypc]: caliT. — Pexum mo- cTymna:

https://docs.python.org/2/library/

8.  Scikit-learn Machine Learning in Python [DaexTtponHslii pecypc]: caiT. —
Pexxum moctyna: http://scikit-learn.org

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

10. Karanor kypcoB Uutepuer YuuBepcutera Madopmanmnonnsix TexHo- J0ruid
http://www.intuit.ru/

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.MeToanyeckue yKazaHus 11 00y4AKOIIMXCH M0 OCBOCHUI0 TUCIHUTIHHBI

[Ipu u3yueHUHn TEOPETUUYECKOr0 MaTepuaia HeOOXOAUMO OMHUPATHCS HAa Padouyio
MporpaMMmy AUCUUILIMHBI, MaTEpUabl JEKIHUI U TUTEpaTypy U3 OCHOBHOTO criicka. Kpome
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ATOro, HEOOXOJIUMO AKTHUBHO padboTaTh ¢ MHTEpHET-UCTOYHUKAMHU U MOCOOMSAMHU JIPYTUX
aBTOPOB, IOMOTAIOIIMMHU YCBOUTh MATEPHUAN OTAEIBHBIX PA3/I€JIOB IPOTPAMMBI.

Heo0OxonuMo KOHCHEKTUPOBATh JIEKIMH, IOMEYas CJIOKHbIE W HENOHSTHBIE
MOMEHTBl C TE€M, 4YTOOBI 3aJaThb BOMPOCHI JIEKTOPY B KOHIE JIEKIMM WJIM >K€ Ha
KOHCYJIbTallHH.

[Ipy MOArOoTOBKE K CEMUHAPCKUM 3aHATHSAM HEOOXOJIMMO H3YYHTh BOMPOCHI,
BBIHECEHHBIE HA CAMOCTOATENIBHOE M3Y4YEHHWE, TaK KaKk CEMHHApCKUE 3aHSTHS
IPEIONaraloT MX OOCYXKIE€HHE U JUCKYCCHIO IO TEME; KpPOME€ TOro, 3alaHus IJs
CaMOCTOSITEJIbHOM pabOThl HEOOXOAMMBI JJIE TOTO, YTOOBI YCIEIIHO BBINOJHUTH
CaMOCTOSITEIbHBIC 3aJaHUSI HA CEMUHApaXx.

NuauBuayanbHble 3aaHus 1711 paboThl Ha KOMIbIOTEPE, (Dailiibl ¢ BHIMOJTHEHHBIMU
3aJIaHUSIMH HEOOXOMMO XPaHUTh B JIMYHOM CETEBOM Manke B KOMIIbIOTEPHOU CETH BY3a.

11.1Tepeyenb MHPOPMALUMOHHBIX TEXHOJIOTH, HCIOJAb3yeMBbIX IIPH
OCYLECTBJICHUH 00Pa30BaTEJIBHOI0 IPOLECCa N0 JMCUHUILINHE, BKII0YAs NepeYeHb
HEe00X0AMMOro MPOrpaMMHOro odecreyeHnsl U HH(POPMAIHOHHBIX CIIPABOYHBIX
CUCTEM

11.1. KoMIuIeKT JIMIIEH3UOHHOT'O TPOTrPAMMHOT0 00ECIICUCHHUS:

1. TlakeT opuCHBIX MpOrpamMm

2. AutuBupyc Kaspersky

11.2. CoBpemeHHble TmpodeccuoHaNbHble 0a3bl AaHHBIX W WHGOPMAIIMOHHBIE
CIIPABOYHBIE CUCTEMBI

1. Hudopmannonno-npaBoBas cucrema «[ apant»

2. Huadopmannonno-npasoBas cuctema «Koncynprant [lnrocy

3. Dnexrponnas suHIMKIoneaus: http://ru.wikipedia.org/wiki/Wiki

4. Cucrema KoMIUIEKCHOTO packpbitusi uHpopManuu «CKPUH» -
http://www.skrin.ru/

11.3. CeprudunmpoBanHble NPOTpaMMHBIE M allllapaTHBIE CPEACTBA 3aIIHUThI
uHbOpMaLUH

- HE UCIOJIb3YIOTCS

12.0nucanue MaTepuaibLHO-TEXHUYECKON 0a3bl, HEOOX0AMMOM 1151
oCyllleCTBJIeHHsI 00Pa30BaTEeJIBLHOI0 MPoLecca Mo AUCIUIINHE

Jlns mpoBeacHUS JICKIMK M TMPAKTHYCCKUX 3aHATHH HE0O0XoauMa ayauTopus,

OCHAIIICHHAsI MPOECKTOPOM M KOMITBIOTEPAMH C IOCTOSIHHBIM ITOJKIIOYEHHEM K CETH
HNuTepHer.
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