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1. HaummeHOBaHMe TMCIUILINHDI

«Texnomorun 06pabOTKU OOJBITHUX TAHHBIX.

2. IlepeueHb NJAHMPYEeMbIX Ppe3yJbTATOB OCBOeHHsI 00pa30BaTeIbHOI
nporpamMMbl (Iepe4eHb KOMIIETEHIMI) € YKa3aHMeM HWHANKATOPOB HX

AOCTURCHUA U INIAHUPYEMBIX PE3YyJabTAaTOB oﬁyqemm o TMCIOMIIJIMHE

MMPUKIIAAHBIX 3a/1a4.

Kon Mnaukarops! Pe3yabTarnl 00yueHust (yMeHust
komme- | HammenoBanue U 3HAHHU$), COOTHECEHHbIe C MH-
AOCTUKEHU S
TeH- KOMIIeTCHIIUH AUKATOPAMH IOCTHKEHHMSI KOM-
— KOMIIeTeHIIUH HeTeHunH
IKH-4 | Cnocoben 1. lemoHCcTpUpYET 3HaTh CyLIECTBYIOLINE
IIPOEKTUPOBAThH U 0a30Bbl€ 3HAHUS O MaTeMaTUYECKUE METO/IbI U
peaan30BbIBATH CYULIECTBYIOIINX CHCTEMBbI IPOrPaMMHUPOBAHUS
IPUKIIAIHbIE MaTeMaTHYECKUX YMeTrb IpUMEHATH
porpaMMHBbIe METO/aX U CUCTEMaX | CYILECTBYIOLIHE
CUCTEMBI B IIPOrpaMMHUPOBAHUA. | MATEMAaTUYECKUE METOABI U
COOTBETCTBUHU C CHCTEMBbI IPOrPaMMUPOBAHUS
AQHAJIM30M 33Ja41 U
TpeOOBaHUI K HUM
2. Ucmonms3yer 1 | 3HaTh CyLIECTBYIOLINE
aJanTupyeT MaTeMaTUYECKUE METOIbI U
CYLIECTBYIOILIUE CUCTEMBI IPOTrPaMMUPOBAHUS
MaTEeMaTUYECKUE JUISL pELLIEHUS] IPUKIIAaIHBIX
METOJbl M CUCTEMBI | 3a/1ad.
IIPOrpaMMHUPOBaHUS | YMeTh IPUMEHSTh
JUISt pEILICHUs | CYLIECTBYIOINE MAaTEMAaTUYECKHE

METOJABI U CUCTEMBI
IIporpaMMupoOBaHus U1 pCIICHUA
IMPUKIAJHBIX 3a/1a4.

3. Bmageer 3HaTh METO/IbI IPOEKTUPOBAHUS
HaBbIKaMH U pa3pabOTKN KOMIIOHEHTOB
MIPOEKTUPOBAHUS U | MPOrPaMMHOTrO oOecriedeHus Ha
pa3paboTKH OCHOBE COBPEMEHHBIX IIapAJUTM,
KOMITOHEHTOB TEXHOJIOTUH U SI3BIKOB
IIPOrPaMMHOIO [IPOrpaMMHUPOBAHUS
obecrnieueHus Ha | YMeThb IIPUMEHATHh METObI
OCHOBE IIPOECKTUPOBAHUS U
COBPEMEHHBIX pa3paboTKH KOMIIOHEHTOB
napajgurM, MIPOTPaMMHOI0 OOeCTIeUeHHUs
TEXHOJIOTUI U | Ha OCHOBE COBPEMEHHBIX
A3BIKOB IapaJiurM, TEXHOJIOT UM U
IIPOrpaMMHUPOBAHMS. | A3BIKOB IPOrPaMMHUPOBaHM




4. Tlpumensier 3HATH METOEI
METO/Ibl MAITMHHOTO | MAIIMHHOTO O0YyYEeHHS

oOyudeHus s JUTSL PEIICHUS
pelieHus MPUKJIAIHBIX 337124
HPpUKIaHBIX 3a/a4 aHaJau3a JAHHBIX
aHaIM3a JTaHHBIX uH(OpMALIHHL.
uHpopmaruu

YMeTh IPUMEHSTH METOIbI
MAaIIMHHOTO O0yYeHHS IS
pelIeHus IPUKIIAJIHBIX 3a71a4
aHaJn3a JaHHBIX WH(pOpMALUU

3. MecTO IMCHUILTHHBI B CTPYKTYpe 00pa30oBaTe/ibHOI MPOorpaMMbl

Jucnummmaa «TexHomoruu o0paboTKU OOJBIIMX JAaHHBIX» OTHOCUTCS K
Oo6uienpodeccuoHaTbHOMY HUKIY JUCHMIUIMH MO HAMpPaBJICHUIO MOATOTOBKU
01.03.02 IIpuknamnass Marematuka u wuHpopmaruka, OIl «Ananuz
JMaHHBIX (AHQJIM3 JaHHBIX W TIPUHATHE PEIICHUH B AKOHOMHUKE U
¢uHaHCax).

N3ydenne nqucuumimabl « TexHoaoruu o0paboTKHU OOJBIINX JTAHHBIX» OC-
HOBBIBAETCS HA CyMME 3HAHWU, TIOJYYCHHBIX MPU U3YYCHUH JUCITUTUTHHBI «AJT-
TOPUTMBI B CTPYKTYPHI TaHHBIX B s3bIKe Pythony. [ n3ydenus qaHHOM ITuCIIn-
TJTMHBI CTYICHT J0JKEH 00y1a1aTh 0a30BBIMU 3HAHUSIMU B 00J1aCTH UH(pOpMAITH-
OHHBIX TEXHOJIOTHH W MPOTPaMMHUPOBAHUS, HaBBIKAMU MPOTPAMMHUPOBAHUS HA
s3bike Python.

4. O0beM TUCHUIUIMHBI (MOIYJIf1) B 3a4E€THBIX €IMHUIIAX U B AKaJeMUYeCKHX
yacax ¢ BblJeJieHMeM o0beMa ayIUTOPHOH (JIeKUUH, CEeMHHApPbI) H
CaAMOCTOSITEJILHOM PadOThI 00yYAOIIUXCH



Ounas popma 0byuenus

Bun yueGHO#M pabOThI OIUCIUITIINHE Bceero Cemectp 5
(B 3.e. M Hacax) (B "acax)
OO0mas TpyA0EMKOCTbAUCHUILIMHBI 5/180 108
Konumaxkmmuas paboma-Ayoumopuvie 3auamus 68 68
Jlexkuun 16 16
CeMuHapbl, IPAaKTUYECKUE 3aHATHS 52 52
Camocmosmenshnan paboma 112 112
Bun texyiero KOHTpois IPOCKTHAs MPOCKTHAsI
pabora pabora
Bu npoMexxyTo4HO# aTTecTaliu 9K3aMeH 9K3aMeH

5. Cogepxanue QUCHUILVIMHBI, CTPYKTYPHPOBAHHOE MO TeMaM (pa3aeiam)
TUCHMILUIMHBI ¢ YKa3aHMeM HUX 00beMOB (B aKaJeMHMYeCKHX 4acax) U BHU/JOB
Y4eOHBbIX 3aHATHI

5.1. Conep:xaHue qMCUUNINHBI

Tema 1. bu6amoreka NumPy u Pandas.

B pamkax Tembl paccMaTpuBaeTcs TexHoyorndeckuit crek Python mis 06-
pabOTKM M aHainu3a JaHHBIX, BO3MOXHOCTH Python kak glue language, cnenu-
¢uka 6ubmmoreku NumPy u ee poisib B 3xocucteme Python. Opranuzamus mac-
cuBoB B NUMPY: XpaHeHHe JaHHBIX, CO3/IaHNE MACCUBOB, IPUHIUITBI PeaIU3allui
oreparuil ¢ €IMHBIMU UCXOHBIMU JAaHHBIMU. Y HUBEpCaAIbHbIC (DYHKIIUU U TPU-
MeHeHue ¢GyHKuui mo ocsiMm B NumPy. Ilpuanmn pacnpocTpaHeHus: 3HAYCHHIMA
IIpY BhIMIOJTHEHUHU oniepanuii B NumPy: oOuuii anroputM u npumepbl MacKkupo-
BaHME U NPUXOTIUBOE UHIeKcupoBanue B NUMPYy.

B pamkax TeMbl paccMaTpUBalOTCsl BOBMOKHOCTH OnOroTeku Pandas. Op-
ranuzaius Pandas DataFrame u opranuzamus unaexcauuu ajis DataFrame u
Series; npuMeHeHNe YHUBEPCATBHBIX (DYHKIIHIA ¥ pad0oTa C MyCTHIMHA 3HAYCHUSMH
B Pandas. O0bequnenne naHHbIX U3 HecKoIbKkUX Pandas DataFrame: oOmast jo-
ruka u npuMepsl. PaccmarpuBaercsa onepanust GroupBy B Pandas DataFrame u
peanin3anys B Hell MoaxoAa «pa3dueHue, npuMeHeHNe U 00BEAMHEHUE.



Tema 2. IlpopuanpoBanue nmpoueccoB oOPadOTKH JaHHBIX, 0MOJIMO-
Teka Numba u Bekropuszamus B Numpy n Numba.

B pamkax TeMbl paccMaTpuBaeTcs NpoduiInpoBaHue peatn3aluu alropuT-
MOB Ha Python, mpuHIHITEI pellieHNs 3a/1a4K ONITUMHU3AIUH TIPOU3BOTUTCILHOCTH
anroput™ma. bubnnoreka Numba: npuHumnsl paboThl, 0a30BbIE MPUMEPHI UC-
noJib30BaHus. BekTopuzanus B numpy: KiIto4ueBble mapaMeTpbl GyHKIUHU, TpHU-
Mepbl MPUMEHEHUS, HCTIOIb30BaHHe 0000IIEHHON CUTHATYPBI (PYHKITHH.

Tema 3. Ucnosib30BaHKe pa3jiudHbIX (popMaToB paiijioB B 3aja4ax 00-
padoTKM JaHHBIX.

[Tpuniunel paboTel ¢ ¢aiinamu, (aitsiel U onepanoHHbie cucteMbl. Crie-
uQrKa TEKCTOBBIX M OMHAPHBIX (aitnos, hopmatsl daiino CSV u Pickle, mpen-
CTaBJICHUE JIAHHBIX B 3THX (hopMaTax W B3aMMOJCHCTBHE ¢ HUMH B Python.

3anmava cepuanu3aii U JecepruaIn3alii JaHHBIX U UCTIOJIB30BaHUE pa3-
J4HBIX popmaToB (aiioB A ee pemenus. Omucanue popmata daiina JSON u
pUMEP ONMUCAHUA JAHHBIX B 3TOM (popMate U B3auMoJIelcTBUs ¢ HUM B Python.

®opmatr XML u mozaens DOM: o0mmias xapakTepucTHKa, PUMEP OIUCca-
Husg maHHeiXx B XML um DOM, paGota ¢ HUMH C TOMOIIBIO OHOIHOTEKH
BeautifulSoup.

[IpobiemaTtuka GpopmatoB GailyioB JjIsi XpaHEHUSI U 00paOOTKH OOJBIITNUX
nanubix. @opmatel dainoB NPY u HDF obmias xapaktepuctrka, mpuMep B3au-
MOJICHCTBHE C JaHHBIMH ATHX (opmatoB B Python

Tema 4. BzaumojeiictBue ¢ 6a30ii 1anHbIX 1 EXCel B mpunokenusix 06-
pPadoOTKM JaAHHBIX.

Bsaumopeiicteue u3 Python ¢ 6a3oii nanueix Ha mpumepe APl SQL.ite. ba-
30BbI€ BO3MOKHOCTH PaOOThI ¢ TpaH3aKIHUsIMU. BO3MOXHOCTH HMCIOJIb30BAHUS
Excel qys BHemIHUX TIpuiiokeHu 00padoTku gaHHbIX. B3anmoneiictBue ¢ Excel
u3 Python ¢ momompto 6ubamorexn XLWings: mpuHIUIIEI pabOThl U PUMEPHI
WCITOJIH30BAHUAI.

Tema 5. PaboTa co cTpokamMu B NPWIOKEHUSIX 00pa00TKH TaHHBIX.

OcHOBBI PabOTHl C PETYJISIPHBIMU BBIPAXKEHUSIMU: 0a30BBIM CHUHTAKCHC,
npumMepsl. Moayiis re B Python. IIpumepbl HCob30BaHus PEry/IsSPHBIX BhIpaxkKe-
Hull. Mcrionb3oBaHus X3IIUPOBaHUS MpU padoTte co ctpokamu. CTpoku B OMOIHO-
TEKE NUMPY.



Tema 6. BBenenue B 00pad0TKy TEKCTA HA €CTECTBEHHOM SI3bIKe B 3a-
aavax o0padOTKH TaHHBIX.

CermeHTanus U TOKEHE3AIMs TEKCTA HA €CTECTBEHHOM SI3bIKE, CTEMMMUHT
U JieMMartu3anus, npuMepsl Ha Python. HMcnonb3oBanue memou3zanuy Ha Mpu-
Mepe paboTsl co cTtpokamu. Pacctosinue JleBeHIIHTEHHA: OnpeaesieHue, aiaro-
puT™M 3(pPEKTUBHOTO MOMCKA ONITUMAIILHOTO PEIAKIIMOHHOTO TPEITACAHUS, TIPH-
Mep moricka Ha Python. BektopHoe mpencraBieHne TEKCTa Ha €CTECTBEHHOM
s3pIKe: 00mui anroputm moaxoaos TF; TF-IDF.

Tema 7. IlapajuienibHasi 00padoTKA TaHHBIX.

B pamkax Tembl paccmarpuBaercs crerudpuka COBPEMEHHOTO ammapar-
HOTO oOecreueHust 11 00paboTKH OOJBIIKNX JIAaHHBIX U MPoOJieMa MacIITabupy-
€MOCTH TMapaJljIeIbHBIX BBIYUCICHUNH. MHOTOMPOIIECCOPHBIE apXUTEKTYPHI C 00-
HIeH U pa3zensieMol NaMsAThIO — crielu(rKa U CPaBHEHHUE.

[Tonxoapl K TEKOMIO3UIMN KPYIHBIX BBIUMCIMTEIBHBIX 3a7a4 Ha M0/3a-
74y ISl NapajulesIbHOTO UCTIOIHEHU. Moenu napayieabHOro mporpaMMHupo-
BaHUS U UX COYETAEMOCTb C apXUTEKTypaMH NapauieIbHbIX BbIUUCIUTEIbHBIX
cucteM. Crierudrka pa3iandus MEXTy TOTOKaMH U MIPOIECCaMH.

[Ipob6nema Global Interpreter Lock B Python u cnoco6sr 00xona ee orpa-
HuyeHuil. Moaynes Python multiprocessing — Ha3HauY€HHE U OCHOBHBIE BO3MOX-
Hoctu, APl multiprocessing.Pool.

Tema 8. bu6amoreka Dask.

B pamkax Tembl paccmaTpuBaeTcss OMOIuOTeKa JJIs aHaln3a OOJIBIINX 00h-
emoB nanHbIX Python Dask, pasnuunblie npemiaraemple eif moaxosl K 00padoTKe
JNaHHBIX. B yacTHOCTH, TpU KJIIOYEBBIX CTPYKTYpHl AaHHbIX Dask: Dask.Array,
Dask.DataFrame u Dask.Bag nx cnenuduka u npuHimn BeI0Opa CTPYKTYp AaH-
HBIX MPU peleHnu 3a1a4d. PaccmaTtpuBaeTcs rpad 3aBUCUMOCTEH 3a/1a4, KaK KITI0-
yeBasi CTPYKTYypa JJIs OpraHu3aluy napajieabHoi 00padoTku faHHBIX B Python
Dask. PaccmarpuBaercst npuHLINI U IPUMEPHI UCTIOIB30BAHUS paciiapaienBa-
HHUE aJropuT™MOB ¢ rmomoripio dask.delayed .

PaccmarpuBaercs cTpykTypa maHHbix Dask.Array, cnienuduka ee peainsa-
IIUM ¥ IPUMEHEHUS, TPOIIeaypa co3aanusl, moaep:xuBaembie Dask.Array omnepa-
nuu U ee ommuug ot NumPy ndarray. PaccmatpuBaetcst cTpykTypa JAaHHBIX
Dask.DataFrame, cieuuduka ee peanu3aiuu U NpUMEHEHHUs, POLEAypa CO3/1a-
HUs, orpaHudeHus ucnosibzoBanusi Dask.DataFrame. PaccmaTtpuBarotcst omnepa-
un Mannuara B Dask.DataFrame u onepannu Dask.DataFrame paGorarorue co



CKOJIB3SIIIIUM OKHOM. PaccmarpuBaercsi cTpykTypa naHHbIXx Dask.Bag, creru-
duka ee peanu3aluu U MPUMEHEHHs, TPOIEAypa CO3/IaHUs, MMOICPKUBACMBIC
Dask.Bag onepanuu. Opranuzanusi BelYMCIEeHHE ¢ momornisio Map / Filter /
Reduce : o6mmit mpunum u crienudrka napauiebHON peanu3aiuu 00padboTKu
JTaHHBIX ¢ Tomonibio Dask.Bag.

Tema 9. O630p nMpod1eM 06PAOOTKH OOJIBIINX JAHHBIX U BHIYHCJIEHUS
oomero HazHayenusa na GPU

Bonbiive nanubie — onpeneneHue U MpUYruHbI BO3HUKHOBEHUS 3a71a4 00pa-
OO0TKH OOJBIIMX JaHHBIX. BI30BbI «BONBIINX JaHHBIX»: 00bEM JaHHBIX, ciladas
CTPYKTYPUPOBAHHOCTH JJAHHBIX, CBSI3HOCTh JJAHHBIX, 00pab0TKa JaHHBIX C TOMO-
IIbI0 HE3aBUCUMBIX cepBUCOB. Crnenuduka anmapaTHOro oOeCIeueHus s pe-
mieHusl 3a7a4 oO0paboTKu OonpmMX JaHHBIX. [Ipobnema BBIOOpAa THUIMYHBIX
cpencTB oOpabOTKH JaHHBIX, aIeKBATHBIX Pa3IMYHBIM 00beMaM JaHHbIX. [IpuH-
un o0paboTku AaHHBIX Ha 0aze omeparnwuii map / filter / reduce, mpuHIUIBI ap-
xuTeKTypbl hadoop. VMcTounrky 60IBIINX JAaHHBIX U MPUKIAJAHbIE 33a4l 00pa-
OOTKH OOJIBIIIKX JIAHHBIX.

Uctopust pazsutus u odmas xapakrepuctuka GPU. Apxurektypa Nvidia
CUDA. Ilpunuunsl opranu3anuu BbrauciieHuid B apxutekrype Nvidia CUDA.
3nakomcTBO ¢ 6uonmorexkoit PyTorch. Ilonsitue tenszopa B PyTorch. bazoBbie
oreparuu ¢ TeH3opamu B PyTorch.

5.2. Y4eOHO-TeMAaTHUYCCKUI MJIAH

TpyaoemkocTb B yacax
DopMbI
KonrakTHasi pa6ora-
HaumenoBanue Camo- | Tekyuero
Ne AyauTopHas pabora
TeMbl (pa3aesa) CTOA- KOHTPOJIA
n/n Bcero CeMuHapsl,
AUCHHUILINHBI O6mas, TeJIbHAfl | ycHeBae-
Jlexunn [IPAKTUYECKUE
B T.4.. pabora MOCTH
3aHSTHS
bubnnoreka
1 17 7 1 6 10 JacTHe B
NumPy u Pandas yuacrue
pelIeHnn
[TpodunupoBanue
3aja4 Ha
poIeccoB oopa-
IpaKTHye-
OOTKM JTaHHBIX, CKIX 3AHS
2 | bubnuoreka 17 7 1 6 10
Tusx. O6-
Numba u BexTopu-
CYXJIEHUS
3anus B Numpy u 110 DE3VIID
Numba pesy;




TaTraM Ca-

Hcnons3zoBanue
pasIM4HBIX popMa- MocToI
TOB (haiisioB B 3a/1a- 18 8 2 6 10 Tng’HOH
4ax 00paboTKu paboThL
JTAHHBIX
BsaumogeiicTBue ¢
0a30ii TaHHBIX U
Excel B npuiosxe- 18 8 2 6 10
HUSIX 00paboTKH Yuactue B
JAHHBIX peHICHNN
3a1a4d Ha
Pa6ora co ctpo- [IpaKTH4e-
KaMU B IIPUIOXKE- CKuX 3aHs-
HUSIX 00pabOTKH 16 6 2 4 10 tuax. O6-
TAHHBIX CYXKIICHUS
0 PE3yJib-
Beenenwne B 00pa- TaTaM ca-
0OTKY TEKCTa Ha MOCTOSI-
€CTECTBEHHOM 18 6 2 4 12 TEJILHOM
SI3BIKE B 33j1a4ax paboTHI
00pabOTKH JTaHHBIX
[TapannensHas 06- 18 5 9 4 12
paboTKa TaHHBIX
bubimoreka Dask 42 12 2 10 26
0630p pobieM
00paboTKu 60JTb-
IIMX JTAHHBIX U BBI- 32 8 5 6 12
YHCJIEHUs OOIIETo
Ha3HAYCHUS HA
GPU
Cormacno
yuyeOHOMY
B nenom no nuciu- 180 68 16 59 112 TUTaHY:
IIMHE KOHTPOJIb-
HBIE pa-
00THI
Hroro B % 100 37 24 76 63
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5.3. Conep:xaHue CeMUHAPOB, MPAKTHYECKUX 3aHATHIA

onobmrorexa Numba
U BEKTOpHU3allUs B
Numpy u Numba

BOAMTEIBLHOCTH alIrOpuTMa
e bubmuoreka Numba: mpuHIUIBI paboThI, 6a30BbIC
MIPUMEPHI UCTIOIb30BAHMS.

8[1], 8[2], 9[1], 9[2], 9[3]

HanmvenoBanmne | [lepedyeHb BONPOCOB /1Jis1 00CY:KIeHUs1 HA ceMuHap- | DopMblI npoBe-
TeM (Pa3aesioB) | CKUX, IPAKTHYECKUX 3aHATHSX, PEKOMEH/lyeMble UC- | JTeHHUs 3aHATHI
AUCHUILIUHBI TOYHUKHM U3 pa3jeios 8,9 (yka3bIBaeTcs pa3jieJi v 1o-
PSAAKOBBIIi HOMeEP HCTOYHHMKA)
bubnnoreka e Texuomoruueckuii crek Python miast o6pabotku u | MHTEpakTuBHAsA
NumPy u Pandas aHaJIM3a JaHHBIX dopma, pabota
e Bosmoxnoctu Python kak glue language Ha KOMIIBIOTEpE
e Opranuzanus MaccuBoB B NumPy: XxpaHeHue J1aH-
HBIX, CO3/IaHUE MAaCCHUBOB
e [IpuHnunel peanusanuu onepanuil ¢ eAUHBIMU UC-
XOJHBIMU JTaHHBIMH. YHHBEpcalbHble (DYHKIUU H
npuMeHenue QyHkuui no ocam B NUmMPYy.
e Opranms3anus Pandas DataFrame u opranuzanus
unaekcaiuu st DataFrame u Series.
e [IpumeHeHne yHUBEpCATbHBIX QYHKIUH U paboTa C
MyCTBIMHU 3HaUYeHUsIMH B Pandas.
e (OObenuHEHHWE MAaHHBIX W3 HECKOJbKMX Pandas
DataFrame: o01as j10ruKa u npuMepsl.
8[1], 9[9], 9[10]
[Ipodunuposanue e mpodWIMpOBaHHE peaau3alk AIrOpUTMOB Ha | MIHTepakTUBHAs
nporeccoB  oOpa- Python dbopma, pabota
060TKH AaHHBIX, | e TIPUHLUIIBI PEIICHUA 3aJa4yd ONTHUMH3ALNHK NpPon3- | Ha KOMIIbIOTCPC

Hcnonn3oBanme
pasnuuHbIX dopMma-
TOB (ailyioB B 3a/1a-
gax 00paboTKu JaH-
HBIX

e ®dopmMmar ¢aiinos CSV, mpeacraBneHue JaHHBIX B
sToM (hopmare U B3aumo ieiicTBre ¢ HuM B Python.

e ®opwmar o¢aitnos Pickle, mpencrasnenue qaHHBIX B
3TOM popmare u B3auMOJIeHCTBHE ¢ HUM B Python.

e ®dopmMmar ¢aiinmos JSON, mpezacraBieHue JaHHBIX B
3TOM opmMare u B3auMOJICHCTBHE ¢ HUM B Python.

e ®opmar XML u monens DOM: ob6mas xapakrepu-
CTHKa, mpuMep onrcanus JaHHbBIX B XML u DOM

e Pabora ¢ XML ¢ mnomomplo Oubiuoreku
BeautifulSoup.

8[1], 8[2], 9[3], 9[4]

WNHTepakTuBHAsA
¢dopma, pabora
Ha KOMIBIOTEpE

BzaumopeiictBue ¢
0asoii JaHHBIX H

e BsaumoneiictBue u3 Python ¢ 6a3oii gaHHBIX C TT0-
momrsio APl SQLite.

WNHTrepakTuBHas
dbopma, pabota

Excel B npunoxe- | ¢ BzanmoneiictBue ¢ Excel uz Python ¢ momorsio | Ha KOMIBIOTEPE
HUAX  00paboTKH oubmorexn XLWings.

JTAHHBIX 8[1], 8[2].

PaGora co cTpo- | e OcHOBBI pabOThI C PErYISPHBIMU BHIPAKCHUAMHE: WNHTtepakTuBHas
KaMM B TPUIIOKE- 0a30BbIil CHHTAKCHUC, TPUMEDPHI. dopma, pabora
HUAX ~ 00paboTku | ¢  Mogyis re B Python. Ha KOMIIBIOTEpE
JIAHHBIX 8[1], 8[2], 9[4]
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Beenenue B 00pa-
OOTKy TEKCTa Ha
€CTECTBCHHOM
SI3BIKE B 3a]1a4ax 00-
paboOTKH JTaHHBIX.

CerMeHTanus U TOKCHE3aIlMI TCKCTA HA €CTCCTBCH-
HOM $I3bIKE€, CTEMMMUHT U JIEMMATHU3aLUs, IPUMEPDI
na Python.

Paccrosinue JleBeHmIHTElHA: OMpenelieHUE, ajro-
pUTM 3(PPEKTHBHOTO MTOMCKA ONITUMAJIBHOTO pelaK-
[IHOHHOT'O IIPEANKCaHus, TpUMep Horcka Ha Python.

8[1], 8[2], 9[4], 9[5], 9[6]

WNHuTepakTuBHas
dbopma, pabota
Ha KOMIBIOTEpE

[TapannensHas 00-
paboTKa JaHHBIX

cnienr(rka COBPEMEHHOI0 armapaTHOro odecreue-
HUS JUI1 00pabOTKU OONBIIMX JaHHBIX M Mpobiema
MacImTabupyeMOCTH MapauIeIbHBIX BEIYUCICHHA.
[Tomxombl K IEKOMITO3UIIMY KPYITHBIX BBIYHCIUTEIh-
HBIX 3a/la4 Ha MOJ3aJaud U MapajuieIbHOTO HC-
TIOJTHCHUSI.

[Ipo6nema Global Interpreter Lock B Python u cmo-
co0ObI 00X0/1a €€ OTpaHUYCHUH.

Monyns Python multiprocessing — nHa3nadenue u oc-
HOBHBIC Bo3MokHOCTH, API multiprocessing.Pool.

8[1], 8[2], 9[5], 9[7]

HNutepakTuBHAs
dopma, pabota
Ha KOMIIbIOTEpe

Bubmoreka Dask

IToaxon k 06paboTKe JaHHBIX C TOMOIILI0 OUOIHO-
teku Dask.

Crpykrypa nanabix Dask.Array — npuHIun paboThl,
API, npumepsl NCIOIB30BAHUS.

Crpykrypa nanubix Dask.DataFrame — mpuHnumn pa-
60151, API, mpuMeps! UCTIONB30BaHUS.

Crpykrypa nanubix Dask.Bag — mpunimn paborsl,
API, mpuMepbl UCTIOTB30BaHMUS.

8[1], 8[2], 9[8], 9[10], 9[11]

HNuTepakTuBHAas
dopma, pabdota
Ha KOMITBIOTEPE

0630p mpobiiem 06-
paboTKK  OOJBIITNX
JIAHHBIX ¥ BBIUKCIIC-
HUs 00Iero HazHa-
yenust Ha GPU

Br130BBI «BOJBIINX JaHHBIX»: 00BEM JAHHBIX, CJa-
0ast CTpPYKTYpUPOBAHHOCTh IaHHBIX, CBSI3HOCTh JIaH-
HBIX, 00pa00TKa JaHHBIX C TOMOIIBbIO HE3aBUCUMBIX
CEPBUCOB.

Hcrounnku OONBIIMX MAAHHBIX U TPUKIAJHBIC 3a-
a4y 00paboTKH OONBIINX JAHHBIX.

Apxwurektypa Nvidia CUDA. [IpuHIums opranusa-
uu Beraucienuii B apxutekrype Nvidia CUDA.

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

WNHrepakTuBHAs
dbopma, pabota
Ha KOMIIbIOTEPE

6. Ilepeyenb y4eOHO-MeTOAMYECKOT0 O0ecniedeHus JJIs1 CAMOCTOSITE/IbHO pa-
00THI 00yYAKOIUXCH 10 AUCIHUILINHE

6.1. Ilepeyenb BONPOCOB, OTBOAUMBIX HA CAMOCTOSAITEIbHOE OCBOCHHE TMCIH-
IUIMHBI, (POPMBbI BHEAYIUTOPHOM CAMOCTOATEIbHON Pa00ThI

HauMmeHoBaHHe TeM
(pa3nesioB) aUCUM-
IJINHBI

Ilepeyens BONpPOCOB, OTBOAMMBIX Ha CaMO-
CTOSITEIbHOE OCBOCHHE

®opMbI BHEAYAUTOP-
HOM CAMOCTOATEJIbHOM
padoThI

bubnmoreka NUmMPy | e Ilpunmmnm pactpocTpaneHus 3HadeHui mpu | O030p JTUTEpaTypel U
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u Pandas

BBITIONTHEHUH omepanuii B NumPy: o0muiit
AITOPUTM U IPUMEPHI.

e MackupoBaHue ¥ NPUXOTIMBOE HHJIEKCH-
poBanue B NUMPYy.

e Onepanus GroupBy B Pandas DataFrame u
peanm3anusi B HEH Tonxona «pazOueHue,
MIPUMEHEHHUE U O0BhETUHEHUEY.

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

BeO-ncTouHuKOB. CaMo-
CTOSITEIbHOE OCBOCHHE
WHCTPYMEHTOB  aHaJH-
TUYECKOW  00paboTKH.
Pemenue 3amau.

[TpodummpoBanue
MPOIIECCOB obpa-
OOTKH JaHHBIX, OHO-
aunotreka Numba u
BEKTOPH3AIUSI B
Numpy u Numba

e Bexkropuzauus B NUMPY: KItO4YeBble Mapa-
METpPbI PYHKIINH, TPUMEPHI IPUMEHEHHUS
e Hcnonb3oBaHue 0000IIEHHOI CUTHATYPbI

¢dbyHKIIME B NUMPY ¥ numba.
8[1], 8[2], 9[1], 9[2]. 9[3]

O0630p nuTeparypel u
BeO-ucrounukoB. Camo-
CTOSITEILHOE OCBOCHHE
WHCTPYMEHTOB  aHaJIH-
TUYECKOW 00pabOTKH.
Pemenue 3anay.

Hcnons3oBanue pas-
JUYHBIX  (OpPMaTOB
(daiimoB B 3amadax
00pabOTKH JTaHHBIX

e  @opwmar daiinos NPY, npencrasnenue naH-
HBIX B 9TOM (pOopMaTe U B3aUMOJCHCTBUE C
uum B Python.

e  @opwmar daiinoB HDF, npencrasnenue nan-
HBIX B 9TOM (pOopMaTe U B3aUMOJCHCTBUE C
HuM B Python.

8[1], 8[2], 9[3], 9[4]

O630p nuTEpaTypsl U
BeO-ucTouHUKOB. Camo-
CTOSITEILHOE OCBOCHHE
WHCTPYMEHTOB  aHaJIH-
THYECKOW  00paboTKH.
Pemenue 3amauy.

B3aumopeiicteue ¢
Oasoif maHHbIX U Ex-
cel B mpuioxeHusIx
00pabOTKH TaHHBIX

e ba3oBbie BO3MOKHOCTU pabOTHI C TPaH3aK-
usmMu ¢ momornisio APl SQLite.

o TlIpoasunytsie onepanuu ¢ Excel uz Python
¢ momoripio oudarotexu XLWings.

8[1], 8[2], 9[5]

O0630p nmTEeparypel u
BeO-ucrounukoB. Camo-
CTOSITEIFHOE OCBOCHHE
WHCTPYMEHTOB aHaJH-
TUYECKOU 00pabOTKH.
Pemenue 3amay.

Pabora co crpokamu
B IPHJIOXKEHUSIX 00-
pabOTKHU JaHHBIX

e lcnonb3oBaHus XAUIMPOBAHUS MPU pabOTe
CO CTPOKaMH.

e Ctpoxu B Oubnmorexke numpy.
8[1], 8[2], 9[4]

O0630p nuTEpaTypsl u
BeO-ucrouHukoB. Camo-
CTOSITEIFHOE OCBOCHHE
WHCTPYMEHTOB aHaJH-
TUYECKOU 00pabOTKH.
Pemenue 3amay.

Beenenue B 00pa-
O0OTKy TekcTa Ha
€CTECTBEHHOM SI3BIKE
B 33J1auax 00paboTKu
TaHHBIX.

e lcnonp3oBaHWE MEMOM3AIMKA Ha MPHUMEpE
paboThI CO CTPOKAMH.

e BekTopHOE Ipe/iCTaBIeHNE TEKCTa Ha eCTe-
CTBEHHOM SI3bIKe: OOIUI allTOPUTM IOJIXO-
nos TF; TF-IDF.

8[1], 8[2], 9[4]. 951, 9[6]

OO630p nuTEepaTypsl u
BeO-ncTouHUKOB. CaMo-
CTOSITEIBHOE OCBOEHHUE
WHCTPYMEHTOB aHaJIH-
TUYECKOW  00paboOTKH.
Pemenue 3amau.

[MapannensHas obOpa-
0O0TKa JaHHBIX

e Mojenu napamienbHOr0 IPOrpaMMHUpPOBa-
HUSL U UX COYETAEMOCTb C APXUTEKTYpaMU
napannenLHHx BBIYUCJIINTCIIBHBIX CUCTCM.

e Crnennduka pa3muuus MEXIy TOTOKAMHU U
MPOIIECCaMH.

e  MHOTONpPOIECCOPHBIE APXHUTEKTYPHI C 00-
el 1 pa3aessieMoi MaMAThIO — cTieuprKa
Y CpaBHEHUE.

OO630p nuTeparypel u
BeO-uctounukoB. Camo-
CTOSITEILHOE OCBOCHHE
MHCTPYMEHTOB aHaJIU-
TUYECKOW  00paboTKH.
Pemrenue 3amau.

Bubmmoreka Dask

e Opranuzanys BBIYUCICHUN C TOMOIIBIO
Map / Filter / Reduce: oOmwmit npuHImn U

O0630p nuTeparypel M
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crienQuKa napayuieTbHON pean3aiuu 00-
paboTKH JaHHBIX ¢ momoinbsio Dask.Bag.

Opranu3zanys BBIYUCICHUH ¢ TOMOLIbIO
API Dask Delayed.

8[1], 8[2], 9[8], 9[10], 9[11]

BeO-ncTouHUKOB. CaMo-
CTOSITEIbHOE OCBOCHHE
WHCTPYMEHTOB  aHaJH-
TUYECKOW  00paboTKH.
Pemenue 3amau.

O630p mpobiiem 006-
paboTKH  OOJIBIINX
JAHHBIX W BBIUHKCIIC-
HUs o0mIero HasHa-
yernst Ha GPU

Crieruuka anmapaTHOT0 00eCTIeUeHUS TSt
penieHus 3agad o0pabOTKH OONBIINUX JaH-
HBIX.

[Ipo6nema BbIOOpA TUITMYHBIX CPEACTB 00-
pabOTKK aHHBIX, aJICKBATHBIX Pa3IMYHBIM
o0beMaM JTaHHBIX.

3nakoMcTBO ¢ Oubarorekoi PyTorch.

[Tousitrie Tensopa B PyTorch. BasoBeie omepa-

uu ¢ TeH3opamu B PyTorch.
8[1], 8[2], 9[8]

O0630p nuTeparypel u
BeO-ucrounukoB. Camo-
CTOSITEIbHOE OCBOCHHUE
WHCTPYMEHTOB  aHaJIH-
TUYECKOW  00pabOTKH.
Pemrenue 3amau.

6.2. Hepeqeﬂb BOIIPOCOB, 3anaﬂm‘i, TEM JId NOATOTOBKH K TEKYHIEMY

KOHTPOJTI0

Ilpumepnoie sonpocvl K KOHMpPoOLHOU padome Ne 1

Bonbime nanneie — onpeeneHrue U MPUYMHBI BOSHUKHOBEHUS 3a7a4 00-
paboTKH OOMBIINX JAHHBIX

Crnenuduka COBpEMEHHOTO armapaTHOro oOecreueHus s o0paboTKu
OOJBIIMX JAHHBIX W MpoOsieMa MacIITaduPyeMOCTH NapaylielbHBIX BbI-
YHCIICHUH

Bb160op TUMUYHBIX CpeCTB 00paOOTKH JaHHBIX, aJ€KBATHBIX Pa3TUIHBIM
o0beMaM JTaHHBIX; TPUHITUI 00pa0OTKU JaHHBIX Ha Oa3e omeparuii map /
filter / reduce

MHoromnpoieccopHbie apXUTEKTYpbl C O0IIEH U pa3aessieMoi maMsIThio —
cnieruuKa 1 CpaBHCHHE

[Toaxompl K JEKOMITO3HUIIMKM KPYITHBIX BBIYMCIIMTENIBHBIX 33/1a4 Ha 110]13a-
JA4¥ JIJIS1 TapaijIeIbHOTO UCTIOTHEHUS

Monenu mapamienbHOTO MPOTPAMMUPOBAHUS H UX COUYETAEMOCTh C apXu-
TEKTypaMH NapaJlICIbHBIX BEIYUCIUTEIBHBIX CHCTEM

Ilpumepul 3a0anuit 011 KOoHmpoavHou pavomur Ne 1

3ananme 1
1. B wmaccuse uncen, xpansmuxcs B (aiine finance.hdf5, naiitu ctpoky (BbI-
BECTH €€ MHJIEKC U COJep KAIlMecs 3HAUYeHUs), B KOTOPOH Oosiee BCero
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3HAYCHUU MPEBBIMIAOIINX CPEHEe 3HAUYCHUE M0 BCeMy MaccuBy. Jlis
pacuéToB HCIoIb30BaTh dask.array

B maccuBe uncen, xpausiuxcs B ¢aiine finance.hdf5, mogcuurars kom-
Y4eCTBO CTPOK, B KOTOPBIX Oosiee 600 3HaYCHMIA OOJIBIIE CPETHETO 3HAYC-
HUS 110 BceMy MaccuBy. [t pacu€roB ucnonb3oBats dask.array.

B maccuBe uncen, xpansmxcs B aiine finance.hdf5, moxgcunrars xomu-
YEeCTBO 3HAUCHHI, HE OTKJIOHSIONIMXCSI OT CPETHET0 3HAYCHUS OoJiee ueM
Ha 3 CTaHIAPTHBIX OTKJIOHeHUS. [t paccueToB ucroizoBath dask.array

3amanue 2

1. B accounts.*.csv HaiiTu 1d, 1Ji1 KOTOPOTO B CTOJOIE amount BCTpeya-
eTCsl HanOOoJIbIIIee KOJUYSCTBO 3HAUYCHU KPATHBIX TpeM. BBIMOTHUTE
3aJjaHie ¢ ucmnojib3oBanneM Dask, pacmapamnenuB mporecc oOpa-
OOTKH JaHHBIX

2. B accounts.*.csv HaiiTu id, IsI KOTOPOTO CyMMa IOJIOKHTEIBHBIX
3HauYeHU B cTosiOlle amount HauOobIIas. BEIMOMHUTE 3aaHUE C
ucnonb3oBanueM Dask, pacnapasuienus mporecc 00pabOTKU JaHHBIX

3. B accounts.*.csv Haiith id, 17151 KOTOpPOTO B CTONOIIE amount BcTpeya-
eTcs Hamboiblnee komudecTBO 3HadeHWd Mexmy 1000 m 1500.
BemmonuuTh 3amaHue ¢ Hcnojib3oBaHueMm Dask, pacmapamienus
nporiecc 00pabOTKH JJAHHBIX

Ilpumepnoie 6onpocvl K KOHMPOLHOU padome Ne 2

Paznuuust MeXay NOTOKaMU U MPOIECCAMHU, PA3IUYUE MEXKIY pa3iIny-
HBIMU TUIaHUpoBIIMKaMu B Dask

['pad 3aBUCHMOCTEI 3a/1a4 — CYyTh CTPYKTYPHI IaHHBIX, €€ TOCTPOCHHUE 1
ucnosb3oBanue B Dask

Tpu kITI0YEBBIX CTPYKTYPHI JaHHBIX Dask: nx crnenndurka v MpUHITAI BbHI-
Oopa CTPYKTYpHI TaHHBIX MIPH PEIICHUH 3a7a4

Dask.Array — cTpyKTypa JaHHBIX, cienn(rKa peaan3aiiy U MpruMeHe-
HUS, IPOLIEypa CO3IaHuUs

Dask.Array — nognepxuBaemblie oneparuu 1 otimaust ot NUmMPY ndarray
PacnapannenuBanue anroputMoB ¢ nmomornbto dask.delayed — mpuniun u
IPUMEPHI UCTIOJIb30BAHUS

. JonmonHuTenpHbIE MapameTpsl Jekoparopa dask.delayed — Hasnauenue u
IPUMEPHI UCTIOJIb30BAHUS
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8. Hcnoaw3oBanue dask.delayed miis 00beKTOB 1 oreparyu HaJ 00beKTaMU
dask.delayed, Bkitouast orpaHHYCHHUS MX MCIIOIb30BAHMS

9. Dask.DataFrame - ctpykrypa JaHHBIX, crielinrKa pealn3aiiy U IpuMe-
HeHus, poreaypa co3ganus Dask.DataFrame

10.Orpanunuenus ucnonbzoBanust Dask.DataFrame u onepariuu mannuHra B
Dask.DataFrame

11.TToxnepxxka Dask.DataFrame onepanmii paboTarommX CO CKOJIB3SIITIM
OKHOM

12.CoBMecTHOE UCIOJIb30BAHUE TPOMEKYTOUHBIX pe3ynbTaToB B Dask:
MPUHITUI pabOThl U IPUMEPHI UCTIOJIb30BaHUS

13.Dask.Bag - crpykTypa naHHbBIX, crienii(rKa peaar3aiuy U IPUMEHEHUS,
nporiexypa coznanus DaskBag

14.Opranuzanus Beiurcienuit ¢ momoibio Map / Filter / Reduce : oOmiuii
IPUHIUN U cielU(UKa MapauieIbHON peanu3aui 00paObOTKH JaHHBIX B
Dask.Bag

15.API| Dask.Bag — ¢pyHkiun ManmuHra, GUIBTPAAN | TPeoOpa3oBaHUs

Ilpumepul 3a0anuii 0131 KOHMPOALHOU padomuvl Ne 2

3ananme 1
1. B (20 6ammoB) [laracer: all_k.zip

[ToacunTaTh, CKOJIBKO Pa3 B TEKCTOBBIX (haiinax, texarnux B all_k.zip,
BCTPEYAIOTCS MPE/JIOKEHUS TPEX BUIOB: BOIIPOCUTENIbHBIE (B OKOHYA-
HUU UMEIOT BOTPOCUTENBHBIN 3HAK), TOOYAUTEIbHBIC (B OKOHYAaHUHU
MMEIOT BOCKJIMIIATENIbHBIN 3HAK M HE UMEIOT BOIIPOCUTEIHLHOTO) U T10-
BECTBOBATEIIbHBIE (B OKOHYAHUH UMEIOT TOUYKY WM TPOETOUHE, MPHU
ATOM HYXHO HMCKJIIOYUTH YYET TOUYEK, BCTPEUAIONIUXCS B COKpAIIle-
HMSX, TaKUX Kak "T.K.").

BhInoHUTS 3a/1aHuE ¢ HCToyb3oBanueM Dask (koppekTHbiM!), pacma-
paJuIesMB mpoiiecc 00paboTKU JaHHbIX (Mcmosb3oBanne Dask momkHo
MPUBOJINUTH K HICTUHHOM MapajuieIbHON 00pad0oTKe JaHHBIX ).

3aganue 2
1. Haracer: all_k.zip
[TomxcunTaTh, CKOIBKO pa3 BCTPEUACTCS KaXKI0€ U3 TNIYHBIX MECTOUME-
HUW B UMEHHUTEILHOM Tajieke (TIOJHBIN CITUCOK: S, ThI, OH, OHA, OHO,
MBI, BbI, OHH) B TEKCTOBBIX (haitnax, jnexanux B manke: all k.zip.
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BremmonHuTh 3a7aHne ¢ KOppEeKTHBIM Hcnoib3oBaHueM Dask, pacma-
paiIeNuB mpoiiecc 00pabOTKH JaHHBIX (Mcoab30Banue Dask momkHo
IPUBOJNUTH K HCTUHHOW MapajuieIbHON 00padOTKE JaHHBIX).

KpuTtepun 6a/5IbHOI OlIeHKH Pa3JIHYHBIX (POPM TEKYIIEro KOHTPOJIS
ycreBaeMoCTH

Kpurepun OannbHON OLEHKH Pa3IUYHBIX (OPM TEKYIIEro KOHTPOJIS

YCIIEBACMOCTH CoaCpiKaTCAa B COOTBCTCTBYIOIIHX MCTOINYECCKHUX

PEKOMCHOAUAX ILCHapTaMCHTa aHaJIn3a JaHHBbIX U MAallTUHHOT'O 06yquH;1.

7. ®OH/I OLIEHOYHBIX CPEJACTB JIfl IPOBeAeHHUs] IPOMEeKYTOUHOM aTTecCTAlNU

00y4arIMXcs M0 JUCUMILIMHE

[lepeueHb KOMMETEHUMH C YKa3aHHEM HHAMKATOPOB MX JOCTHXKCHUS B
MPOIIECCE OCBOCHHUS 00pa30BAaTENBHOM MPOTPAMMBI COJEPKUTCS B pasfene 2.
«IlepeyeHb MUIAHUPYEMBIX Pe3yJbTATOB OCBOCHHUS O00pa3oBaTeJbHOM
nporpaMmbpl (mepeYeHb KOMIIETEHUMH) C YKa3aHMeM HWHIAUKATOPOB HX

JAOCTU/KCHUA U INIAHUPYEMBIX PE3YyJabTAaTOB oﬁyqumI I0o ITNCHUIIJIMHE».

Tunosblie KOHTPOJIbHBIC 3a/laHUA WJIN MHbIC MaTe€pHualbl, HCOﬁXO)]l/I'

MBbI€ JIJISI OHCHKN UHIAUKATOPOB NOCTHKCHUN KOMHeTeHHHﬁ, yMeHHﬁ H 3HA-

HUH
HanmenoBanue HanmenoBan PesyabTaTsl Tunosbie KOHTPOJILHbIE
KOMIIETeHIIUH ue o0yueHust ( yMeHust 3aJaHusA
UHAUKATOPOB U 3HAHUSA),
AOCTHKEHUS COOTHECEHHbIE ¢
KOMIIeTeHIUH UHAUKATOPaMH
AOCTHKEHUS
KOMIIEeTeH-
M
Crniocoben 1. lemonctpu | 3nath [Iepeunciinte  OCHOBHBIE
MPOEKTUPOBaTh U | pyeT 0a30BbIE | CYIIECTBYIOIIUE TEXHOJIOTUH  00paboTKH
peann30BhIBATH 3HaHUS 0 | MaTeMaTHYeCKHe OOJBIINX JAHHBIX.
MIPUKJIAHbIE CYIIECTBYIOIIM | METOJbI U CUCTEMBI
IIpOrpaMMHBIE X IPOrpaMMUPOBAHUS
CUCTEMBI B | MaTeMaTH4eCK | YMeTb IPUMEHATH Brmonnure 3arpysky
COOTBETCTBUU C | X MeToJax W | CYIIECTBYIOIIHE naracera  opmara hdf5
aHAJIM30M 33a4d U | CUCTEMAX MaTeMaTHYECKHE JUIst 06paboTKH B
TpeOOBaHMII K HUM | IPOTPAMMHPOB | METOJbI M CHCTEMBI 6ubmmoreke Dask.
(ITIKH-4) aHMsL. IPOTPaMMUPOBAHUS
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2. Ucnonp3yer | 3HATh [Iepeunciure TEXHONIOrUU
U aJanTHPYET | CYLIECTBYIOIIHE MO3BOJISIFOIINE BBIIOJIHATH
CYLIECTBYIOIL | MAaTEMATUYECKUE MaTeMaTH4ECKHE
ue METO/Ibl U CUCTEMBI BBIYMCIICHHUSI C TIOMOLIBIO
MaTeMaTU4yeCcK | IPOrpaMMHPOBAHU napajiesbHo  00paboTKU
U€ METOAbl W | s JUIsl pelIeHUs 00JIBIINX MacCHBOB
CUCTEMBI MIPUKIATHBIX JTAHHBIX.
MIPOrpaMMHpO | 3a4ad.
BaHUA i | YMerb npuMeHsTh | Boimonnute 3anaqy
penieHus CYILIECTBYIOLIHE MaTPUYHOIO  YMHOKEHHUS
MPUKIIAIHBIX MaTeMaTU4YECKUE UL JIBYX 00IBIINX
3amad. METOABI U CHUCTEMBI | MACCUBOB JAaHHBIX.

[IPOrpaMMHUPOBaHUS

JUTSt pelieHus

IIPUKJIAJHBIX 3a/1a4.
3. Bmageer 3HaTh METObI [lepeuncnure TEXHONIOTHU
HaBbIKAMU MPOEKTUPOBAHUS U MO3BOJISIFOILNE BBIIOJHATH
MIPOEKTUPOBAH | pa3pabOTKU MaTeMaTUYECKHE
us U | KOMIIOHCHTOB BBIYHCIICHUS u
pa3paboTKu MIPOrpaMMHOrO MaTeMaTU4YeCKoe
KOMIIOHEHTOB | o0OecrieueHus Ha MOJIETMPOBaHHE C
MPOTrPAMMHOT | OCHOBE MOMOILBIO  [TApaJLIEIbHOMN
0 COBPEMEHHBIX o0paboTku 00JbIINX
o0ecrieyeHus HapagurM, MacCCHUBOB JIaHHBIX.
Ha OCHOBE | TEXHOJIOTUH U
COBPEMEHHBIX | SI3BIKOB Boinonnure
napajgurm, MIPOrpaMMHUPOBaHUS HOpMaJI3alui  OOJIBILIOrO
TEXHOJIOTUHA U | YMeThb  NPUMEHSATH | YUCIOBOIO MacCHBaA.
SI3BIKOB METO/IbI
MPOTPAaMMHPO | MPOEKTUPOBAHUS u
BaHUS. pa3palboTKu

KOMIIOHEHTOB

IPOrpaMMHOI0

o0ecrieyeHus Ha

OCHOBE COBPEMEHHBIX

napajurM,

TEXHOJIOTUH U SI3BIKOB

MIPOrPaMMHUPOBAHUS
4. [Ipumensier | 3HaTh [Iepeunciinte  OCHOBHBIE
METO/IbI METO/IbI TEXHOJIOTUH  00paboTKU
MaITuHHOTO MalIMHHOTO 00JBIIMX JaHHBIX Ha Oaze
oOyueHus A7 | OOy4eHHs s s3b1ka Python.
pelieHus pereHus
MIPUKJIIATHBIX MIPUKJIIATHBIX Boinonnure 3arpysKy
3a/a4 aHajau3a | 3aj1ad naraceta ¢opmara csv s
JAHHBIX aHann3a o0paboTku B OuOIHOTEKE
nHbOopMaun TTAHHBIX Dask.

uHpopMaIuu.

YMerb npUMeEHAThH
METO/Ibl MAITUHHOTO
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00y4eHus Ist
pEIICHUS TPUKIIATHBIX
3a/1a4 aHaJIM3a JaHHBIX
nHpopmaruu

Teopemuueckue 60onpocwl 07151 NOO20MOBKU K 3auemy

[MpodwmimpoBanue peanusalyy aaropuTMoB Ha Python, npuHiums! perire-
HUS 33/1a4¥ ONITUMU3AIUK TPOU3BOAUTEIILHOCTH aIrOpUTMa

[Ipo6nema Global Interpreter Lock B Python u cnoco6sr 06xoaa ee orpa-
HUYCHUMN

Texunonorudeckuit crek Python mis oOpaboTkm W aHaiM3a JaHHBIX,
Python kak glue language, cnenuduka oudanorekn NumPy u ee pons B
skocucteme Python

OpI‘aHI/I3aHI/IH MaCCHMBOB B NumPy: XPaHCHUC OAHHBIX, CO3AAHNC MACCH-
BOB, IIPUHIMUIIBI pCaJIN3allNN onepauI/Iﬁ C CAMHBIMH HCXOOHBIMH JaHHBIMU

VYHuBepcanbHble PYHKIIMU U TpuMeHeHne GyHKIuid mo ocsim B NUmMPy

[IpyHUMIT pacnpoCTpaHEHUs 3HAYCHUW NPU BBIIOJHEHUM OIEpaluil B
NumPy: o0uuii anroputm u npumMepbl

MackupoBaHue U NpUXOTIMBOE UHAEKcHpoBanue B NUMPy
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8. Monayne multiprocessing — Ha3HAYEHHUE U OCHOBHBIC BO3MOKHOCTH, API
multiprocessing.Pool

9. Paznuuus MexIy MOTOKaMH M IPOLECCAMHU, pa3ivuue MEXIy pa3iuy-
HBIMU TUTaHHpoBIIKaMu B Dask

10.I'pad 3aBuCUMOCTEM 3a/1a4 — CYTh CTPYKTYpPbI IaHHBIX, €€ MIOCTPOCHUE U
ucnonb3oBanue B Dask

11.Bp100p TUMMUYHBIX CPENICTB 0OPAOOTKH JTaHHBIX, aJI€KBATHBIX Pa3IUYHBIM
o0beMaM JTaHHBIX; TPUHLIUIT 00pabOTKM JaHHBIX Ha 0Oa3e onepariuii map /
filter / reduce

12. MHoronpoueccopHble apXUTEKTypbl ¢ OOLIEH U pa3iensieMol MaMsIThiO —

creuuduka U cpaBHEHHUE

13. [Toaxoapl K JEKOMITO3UIIMKM KPYIHBIX BBIYUCIUTENBHBIX 33/1a4 Ha MOj3a-
Ja4M JIJIsl TapalijIeIbHOTO UCTIOHEHUS

14. Monenu nmapaiieabHOTO MPOrPaMMUPOBAHUS U UX COYETAEMOCTh C apXHU-
TEKTypaMU NapauIeTbHBIX BEIYUCIUTEIBHBIX CHCTEM

15. TlpodunupoBanue peanuzanuu anropuTMoB Ha Python, npuniumns! pere-
HUS 3371491 ONITUMHU3ALNN TTPOU3BOUTEILHOCTH aJrOpUTMa

16. ITIpo6nema Global Interpreter Lock B Python u cnoco6sr 06xo/a ee orpa-
HUYCHUHN

17. Texnonoruueckuit crek Python st 06paboTky 1 aHaM3a AaHHbIX, Python
kak glue language, cnenuduka 6udamoreku NumPy u ee poJib B SKOCHCTEME
Python

18. Opranu3zanus maccuBoB B NumPy: XpaHeHHe JaHHBIX, CO3/IaHUE MacCH-
BOB, PUHITUIIBI PEATU3AIIMHU ONIEPAIUN C €IUHBIMHA UCXOJHBIMU JAHHBIMU
19. YuauBepcaibhble GyHKIMH U TpUMeHeHne GyHKIui 1o ocsiMm B NUmPy
20. IlpuHuMn pacnpoCTpaHEHHs 3HAYEHHU MPHU BBIOJIHEHUHM OMEpalvii B
NumPy: o0muit anroputm u mpuMepbl

21. MackupoBaHu€e U IPUXOTINBOE HHAEKCHpoBaHue B NUmMPy

22. Mopayne multiprocessing — Ha3HAY€HHUE U OCHOBHBIE BO3MOXXHOCTH, API

multiprocessing.Pool
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Teopemuueckue 6onpocwl 0151 NOO20MOBKU K IK3AMEHY

1. Bomnblimne 1aHHbIC — OMpeIeJICHHE U TPUIMHBI BOSHUKHOBEHHUS 33]1a4 00-
paboTKH OONBIINX JAHHBIX

2. Cnemnuduka COBPEMEHHOTO aIMapaTHOTO O0eCTieYeHUs Il 00pabOTKH
OOJBIINX TAaHHBIX U MpoOJIeMa MacIITabupyeMOCTH MapajlieIbHbBIX BbI-
YUCIICHUN

3. BbI0Op THIHMYHBIX CpPeICTB 0OPaOOTKH TaHHBIX, aJICKBATHBIX PA3INYHBIM
oO0beMaM JaHHBIX; TPUHITUIT 00paOOTKH JaHHBIX Ha 0a3e omeparui map /
filter / reduce

4. MHOronpoueccopHble apXUTeKTyphl ¢ 001 U pa3aensieMoi NaMsIThIO —
cneuuduka U cpaBHEHHUE

5. Toaxo/sl K TEKOMITO3UIINN KPYITHBIX BRIYMCIUTEIBHBIX 33a4 Ha MO/3a-
T4y JIJIsl TapaijIeIbHOTO UCTIOTHEHUS

6. Mogenu napauienbHOro NporpaMMUPOBaHUS U X COUYETAEMOCTh C apXu-
TEKTypaMU NapauIeTbHBIX BEIYUCIUTEIBHBIX CUCTEM

7. IlpodunupoBanue peannzanuu alropuTMoB Ha Python, mpuHuumns! pemre-
HUS 33/1a4¥ ONITUMM3ALUU TPOU3BOAUTEILHOCTH aIrOPUTMA

8. IIpo6mema Global Interpreter Lock B Python u cmocoGsr 06xo/1a ee orpa-
HUYCHUHN

9. Texnonormueckuii ctek Python mist 06paboTku u ananmsa qaHHBIX, Py-
thon kak glue language, cniennduka 6udmoreku NumPy u ee posib B 9K0-
cucreme Python

10.Opranuzanus maccuBoB B NumPy: XpaHeHue 1aHHBIX, CO3/IJaHUE MacCH-
BOB, PUHITUIIBI PEeATH3aIUHU ONIEPALUN C €IUHBIMHA UCXOIHBIMU JAHHBIMU

11.YHuBepcanbHble PYHKIIMU U pUMEeHEeHHe PyHKIuI 1o ocsiM B NumPy

12.IIprHIMD pacnpoCcTpaHEeHHs 3HAYECHH NPU BBINIOJHEHUH OIEpalliii B
NumPy: oOuuii anroputm u npuMepbl

13.MackupoBaHue 1 NPUXOTINBOE UHIAEKCUpoBaHUuEe B NumPy

14.Bekropuzaiys B numpy: KJItoueBble mapamMeTpbl PyHKINUU, TPUMEPHI
NpPUMEHEHUS, UCTI0JIb30BaHKE 0000IEHHOM CUTHATYPbI GYHKIUU

15.Numba: npuHIUIB paboThI, 0a30BbI€ IPUMEPHI UCTIOIB30BAHUS

16.Opraunuszamus Pandas DataFrame u opranusanus naaekcauu s Data-
Frame u Series

17.TlpumeHeHre yHUBEpCANbHBIX (PyHKUIMN U paboTa ¢ MyCThIMUA 3HAYCHU -
smu B Pandas

18. O6benuHEHNE JaHHBIX U3 HecKoabKUX Pandas DataFrame: oOuiast moruka
U TIpUMEpBI
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19. Onepanus GroupBy B Pandas DataFrame u peanu3anus B Heil moaxoa
«pa3dueHne, MPUMEHEHUE U 00BETUHECHHUE)

20. Cnenurka TEKCTOBBIX U OMHApHBIX (aitiioB, hopmatsl daiinoB CSV u
Pickle, mpencraBnenre m1aHHBIX B 3TUX (popMaTax ¥ B3aUMOJICHCTBUE C
Humu B Python

21.3amava cepuanu3alyy 1 Aeceprain3aiuy, onucanrue Gopmarta daiiina
JSON u npumep onvcaHus JAHHBIX B 3TOM (popMaTe U B3aUMOJEHCTBHUS C
HUM B Python

22. ®opmatr XML u moznens DOM: o61m1as xapakTepucTuka, IpuMep ornuca-
Hus 1aHHBIX B XML 1 DOM, pabota ¢ HUMH ¢ TTOMOIIbI0 OUOIHOTEKH
BeautifulSoup

23. ®opwmarsl (aittoB NPY n HDF o6mias xapakrepuctuka, mpumMep B3auMo-
JCHCTBHUE ¢ JaHHBIMU 3TUX (opmaToB B Python

24.Bzaumopeiicteue u3 Python c 6a3oit nannbsix Ha npumepe API SQLite,
0a30BbIC BO3MOYKHOCTH PAOOTHI C TPaH3aKITUIMU

25. Bzaumopeiictue ¢ Excel u3 Python ¢ momombro XLWings: npUHIUIIBI
paboThI U MPUMEPHI UCITOIb30BaAHUS

26. OCHOBBI PaOOTHI C PETYISIPHBIMU BBIPAKCHHUSIMHU: 0A30BbIN CHHTAKCHC,
IPUMEpPBI UCIOJIb30BaHus Moy re B Python

27.CerMeHTaIMs ¥ TOKCHE3alns TeKCTa Ha €CTECTBEHHOM SI3bIKE, CTEMM-
MUHT U JIeMMaTH3aIus, TpuMepsl Ha Python

28. Paccrosinne JleBeHITHTEHHA: ONpeieneHre, aaroput™ 3G GheKTUBHOTO Mo-
HCKa ONTUMAJILHOTO PEAAKITMOHHOTO TIPEAUCAHUS, IPUMED IMMOUCKA Ha
Python

29. BexTopHOE TIpeICTaBIICHHE TEKCTa Ha €CTECTBEHHOM SI3bIKE: OOIIUI ajro-
put™ nogxonoB TF; TF-IDF

30. Moayne multiprocessing — Ha3HaY€HUE U OCHOBHBIE BO3MOKHOCTH, API
multiprocessing.Pool

31. Paznuumst MeXTy MOTOKaMH U MIPOIIECCAMU, PA3INUUE MEXKTY Pa3ind-
HBIMH ITaHHpOBINHKamu B Dask

32.I'pad 3aBuCcHMOCTEl 3a/1a4 — CYyTh CTPYKTYPHI JAHHBIX, €€ TTOCTPOCHHE U
ucroas3oBanue B Dask

33. Tpu KII04YeBBIX CTPYKTYPHI TaHHBIX Dask: ux crienuduka v MpUHITAI BbI-
Oopa CTPYKTYpBI JaHHBIX TIPH PEIICHUU 3a1a9

34.Dask.Array — cTpyKTypa JaHHBIX, CICIU(PHKA peaTnu3allii 1 MIPUMCHE-
HUS, TIPOIIEAYypa CO3/IaHMS

35. Dask.Array — mojyiep>kuBaeMble onepamnuu 1 otiaunans ot NUmPY ndarray
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36. PacnapaienuBanue anroputMoB ¢ nmomoripio dask.delayed — npunmmmn u
IPUMEPHI UCTIOIE30BaAHUS

37. JlonomHuTenbHBIC TapaMeTphl JekopaTopa dask.delayed — HazHaueHue u
MIPUMEPHI UCTIOJTE30BaHUS

38.Ucnonp3oBanue dask.delayed mmst 00bekTOB 1 onepanuu HaJy 00 BEKTaMU
dask.delayed, Bkirtouast orpaHHYeHUS X UCIIOIB30BAHUS

39. Dask.DataFrame - ctpykrypa JaHHBIX, clielinprKa peai3aiiy 1 IpuMe-
HeHus, poreaypa co3nanus Dask.DataFrame

40. Orpannyenus ucnonb3oBanus Dask.DataFrame u oneparuu MaIImuHTa B
Dask.DataFrame

41.Tlopnepsxkka Dask.DataFrame omneparuit paboTaronmx co CKOIb3AIIUM
OKHOM

42. CoBMECTHOE MCTIOJB30BaHUE MPOMEKYTOUHBIX Pe3ybTaToB B Dask:
MIPUHITUT pabOTHl U IPUMEPHI UCTIOIB30BAHMS

43.Dask.Bag - cTpykTypa JaHHBIX, crielupUKa peaTn3aiid U MPUMEHEHHUS,
npoiieaypa cozaanus DaskBag

44, Opraauzanus BerauciaeHuit ¢ momoriso Map / Filter / Reduce : oGmuit
MPUHITUN U crieluduKa nmapauieIbHON peanu3aiui 00paboTKU JaHHBIX B
Dask.Bag

45. APl Dask.Bag — ¢ynkIiu ManmuHra, GUIBTPALUN U TPEOOpa30OBaHUs

46.AP| Dask.Bag — ¢pyHKIIMM TPYIIITUPOBKU M CBEPTKH

IIpumep 3K3aMeHAINOHHOTO OUJIETA

1. (20 6annoB) Co3nath nByxmepHbiii MaccuB 30 Ha 4, comepxKamiuii ciryJaii-
ubele nesable yrncia ot 0 o 100.

HNuTtepnperupys maccuB kak 30 BEKTOPOB 13 4X KOMITOHEHT, BEpHYTh Mac-
CUB 5 Ha 4, COCTOSIIIIMI U3 BEKTOPOB C HAUOOJBIIEH JITMHOM (€BKIIMI0BOMN
HOpPMOH).
Pemute 3amauy cpeiactBamu NUMpy w/wiu pandas. He ucmnosb3oBaTh
ITUKJTBI ¥ KOHCTPYKIIMH cTaHAapTHOTO Python Tam, riae MoXHO HCITONB30-
BaTh BO3MOKHOCTH JIAHHBIX OMOJTHOTEK.

2. (20 6ammoB) Jlaracer: Chinook _Sqlite.sqglite
C nomomsio koaa Ha Python ¢ ucrons3oBanuem sglite3 u SQL pemmthb
3anauy. Peanu3oBath GyHKIMH Ha Python:
1. Kotopas Bo3BpamaeT Bce UMEIOIIUECS TIICHITUCTHI.
2. KoTopast mo uMeHu TUIeiyincTa BO3BpaIiaeT KOJIMIeCTBO TPEKOB B HEM
1 UX CYMMapHYIO TTPOJIOJKATEITLHOCTD.

3. (20 6ammoB) Jaracer: all_k.zip
[ToacunTtath, CKOJBKO pa3 BO BCEX TEKCTOBBIX (ailnax, Jexanux B
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all_K.zip, BctpeuaroTcst perinky IpsMoi peuun, ohopMIICHHBIC B BUJIE IHa-
nora (B aTom ciydae kaxk/as perjinka HAYMHAETCsl C HOBOUM CTPOKH, Iepes
pEIUIMKaMU CTaBUTCS TUpE (Mepes] TUPE BO3MOXKHBI pa3IudHbIe MPOOeIb-
HbIE CUMBOJIBI)). BBITIOTHUTE 3a1aHKe ¢ ucmonb3oBanuem Dask, pacnapaii-
JIEUB Tporecc 00pabOTKH TaHHBIX.

BrimonauTs 3aanue ¢ ucnoib3oBanueM Dask (koppekTHbIM!), pacmapat-
JIeNHUB TIporiecc 00pabOTKU JaHHBIX (MCMOIb30Banne Dask momkHo mpwm-
BOJIUTh K UICTUHHOM NapajuieIbHOM 00pabOoTKe JaHHBIX).

8. IlepeyeHb OCHOBHOW ¥ [JONOJHUTEIbHOW Y4eOHOW JUTEPaTypBbl,
HEe00X0AMMOM VIS OCBOCHUS AU CHHUILIHHBI

OcHoBHas JTUTEPaATYypAa

1. Kongaes, B. 1. CTpykTypbl 1 anroput™Mbl 00paOOTKHU TaHHBIX :
yuebHoe mocodue / B. . Konmaes. - Mocksa : PUOP : UH®PA-M, 2020. - 296
c. - ObC ZNANIUM.com. - URL:
https://znanium.com/catalog/product/1054007 (nata o6pamenus: 07.02.2022). —
TeKCT: 3JIEKTPOHHBIN.

JlonoiHUTEIbHAS JJUTEepaTypa

2. Haraesa, 1. A. OCHOBBI JITOPUTMU3AIUU U TIPOTPAMMHUPOBAHUS:
npakTUKyM : yueOHoe nocooue / M. A. Haraesa, . A. Ky3nenoB. — Mockaa :
bepnun : [lupexkr-Menua, 2021. — 169 c. — O9bC YHuBepcurerckas 6udimoTeka
ONLINE. — URL: https://biblioclub.ru/index.php?page=book&id=598404 (nata
oOpamenusi: 07.02.2022). — TekcCT : 3ME€KTPOHHBIN.

9. Ilepeuenb pecypcoB HHGPOPMANMOHHO-TEIEKOMMYHUKAIIMOHHON ceTH
«MHTEepHET», HEOOXOAUMBIX /151 OCBOCHUSI TN CHUIIIUHBI

1. OnektponHass Oubnuoreka @duHaHCcOBOoro yHupepcutera (Ob)
http://elib.fa.ru/

2. DnekrponHo-6mbOaMoTeuHas cuctema BOOK.RU http://www.book.ru

3. DIEKTPOHHO-OUOIMOTEeUHAsI CHCTeMa « Y HUBEPCUTETCKasl OnOIroTexa
OHJIAMH» http://biblioclub.ru/

4. DNEeKTPOHHO-OMOINOTCUHAS cucTemMa Znanium
http://www.znanium.com
Pylru 1.0.9 [DnekrponHslii pecypc]: cair. — Pexum  gocryma:

https://pypi.python.org/pypi/pylru
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5. Python Data Analysis Library [DnexTponHbIi pecypc]: caiiT. — Pexxum
nocryma: http://pandas.pydata.org/

6. Python Documentation [DnekTpoHHBIH pecypc]: caiit. — Pexxum no-
cryna: http://python.org/doc/

7. Python Standard Library [DnekTponHbIi pecypc]: caidT. — Pexxum no-
crymna: https://docs.python.org/2/library/

8. Scikit-learn Machine Learning in Python [Dnekrponnsiii pecypc]:
caiit. — Pexxum noctyma: http://scikit-learn.org

9. OdunmanbpHsii caiit mpoaykra https://www.python.org/

10. Karanor kypcoB Untepuer Yuusepcurera Madopmarmonnsix TexHo-
joruit 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.htmi

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

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

10. MeToauuyeckue yKazaHus 1Jisi 00y4aIOIIUXCHA 10 OCBOEHHU IO TUCIIUNINHBI

[Ipu n3yyeHn TEOpPETUYECKOr0 MaTepraia HEOOXOIMMO ONUPATHCS Ha pa-
004yI0 MpOrpaMMy JUCUUIUIMHBI, MaTepUabl JEKUUNA U JUTEPATypy U3 OCHOB-
HOro cniucka. Kpome 3toro, Heo6XoAMMO akKTUBHO paboTaTh ¢ MHTEepHET-uCTOU-
HUKAMH U MOCOOMSIMU JAPYTUX aBTOPOB, MOMOTAIOIIMMH YCBOUTH MaTepuai OT-
JeIbHBIX Pa3AesioB IPOTPaAMMBI.

Heo0xoarMo KOHCIEKTHPOBAThH JIEKIMHU, ITOMEYasi CII0KHbIE U HETMOHAT-
HbIE MOMEHTHI C T€M, YTOOBI 33J]aTh BOIIPOCHI JIEKTOPY B KOHLIE JIEKLIUU UITU K€
Ha KOHCYJIbTallUH.

[Ipy MoAroToBKe K CEMHHAPCKUM 3aHSATUSM HEOOXOAMMO HU3YYUTh BO-
MPOCHI, BBIHECEHHBIE HA CAMOCTOSITEIbHOE M3YUEHHUE, TAK KaK CEMHUHApPCKHUE 3a-
HATHUS IPEINOIAraloT UX 00CYKIACHHE U JUCKYCCHIO 110 TeMe; KpOME TOTO, 3a/1a-
HUS JJI1 CAMOCTOSITENIbHOM paboThl HEOOXOAUMBI JIJIsl TOTO, YTOOBI YCIIEUIHO BbI-
MOJIHUTH CAMOCTOSITENIbHBIE 33/JaHNS HA CEMUHApaX.

WuauBuayanbHble 3a0aHust Jj1s1 pabOThl Ha KOMIIbIOTEPE, (halisIbl C BHITOI-
HEHHBIMU 33IaHUSIMU HEOOXOAMMO XPaHUTh B JIMYHOM CETEBOM MANKe B KOMIIb-
IOTEPHOM CETH BY3a.
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11. IlepeyeHb WH(POPMAIUOHHBIX TEXHOJOIHI, MCHOJb3yeMbIX NP
OCYHIECTBJICHMH 00pa30BaTeJbLHOr0 Mpouecca Nno AUCHMILVIMHE, BKJIKYAS
nepeyeHb HEOOXO0AMMOI0 MPOrPaAMMHOI0 o0ecneYeHuss 1 HH(POPMAIIHOHHBIX
CIIPABOYHBIX CHCTEM

11. 1. KoMIIeKT JUIeH3HOHHOTO IMTPOTPAMMHOTO 00ECTICUCHHUS:

1. Windows, Microsoft Office.

2. AatuBupyc Kaspersky

3. uctpubytus Python Anaconda
11.2. CoBpemMeHnHbI€ IpOohecCHOHANBHBIE 0a3bl JAHHBIX U HH(POPMAIIHOHHBIE
CIIPABOYHBIE CUCTEMBI

1. UudopmanmonHo-mipaBoBas cucteMa «l apant»

2. NudopmanmonHo-nipaBoBas cuctema «Koncymnbrant [Lmrocy

3. DnekrponHas sunukoneaus: http://ru.wikipedia.org/wiki/Wiki

4. Cucrema KoMIUuIeKCHOTO packpoituss uHpopmaunu «CKPUH» -
http://www.skrin.ru/
11.3. CepTudunupoBaHHbie MPOrPaMMHBIE U allllapaTHBIE CPEJICTBA 3AIUTHI UH-

dbopmanmu
- HE UCIOJIb3YIOTCA

12. Onucanue MaTepHAJIbHO-TEXHUYECKOl 0a3bl, HeOOXOAMMOW JIA
OCyLIeCTBJICHHS] 00PAa30BaTEIbLHOI0 MIPOLECCa 10 AUCUHILIMHE.

JIns mpoBeeHUs JICKIMA U TPAaKTHUECKUX 3aHATHH HEoOXoauMa ayJIuTO-
pusi, OCHAIIEHHAs! TPOCKTOPOM U KOMIIBIOTEPAMHU C MIOCTOSTHHBIM MOIKIIOUEHUEM
K cetu HTEpHET.
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