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[aHHbIN ypOK BXOANUT B ceputo YPokoB «KynbTypa paboTbl C AaHHbIMU» N ABAETCH BTOPbIM
B HEN. YPOK MOXHO NpoBeCcT 060COB6/IEHHO UM B KOMIMJIEKCE C APYrMMKN YPOKaMn CepuUn.

Llenb ypoka: chopmmpoBaTtb npeacraBneHme 06 OCHOBHbLIX MOHATUAX MO
CTPYKTYPUPOBAHUIO AAHHbIX U UX aHann3y.

3apaum ypoka:

] MO3HaKOMWUTb 0OYYaIOLLUNXCS C MOHATUAMM CTPYKTYPUPOBAHHbLIX M HECTPYKTYPUPOBAHHbIX
AAHHbIX; 3a4avYaMn aHanmM3a AaHHbIX;

] Hay4uTb CTPYKTYPMPOBAaTb AaHHbIE N NPOBOAUTb UX aHa/IN3 cpeacTtBamm TabAMYHOro
npoueccopa;

[ copMmpoBaTb NpeacTaBrieHne o cneumanuctax cepbl paboTbl C AaHHbIMMU.

CueHapHbIV X0 ypoKa

Meparor (cnanp N°1): Jo6pbivi geHb! CerogHs Mbl OyaeM roBOpUTb O CTPYKTYPUPOBAHHbIX
AAHHbIX, YTO 3TO TAKOE M 3a4eM JaHHbIE HY>XXHO CTPYKTYpupoBaTb. Kak Bbl MOHMMaETe
TEPMUH CTPYKTYypa? BCNOMHUTE, YTO Mbl Ha3blBaeM AaHHbIMU? KTO-TO MOXET NpUBECTU
NPUMEPbI CTPYKTYPUPOBAHHbIX AaHHbIX?

CrtpykTypa — [nar. structura] B3anMONO/IOXEHNE N CBA3b COCTaBHbIX YacTeln 4ero-nnoo;
CTPOEHME; OTHOLLEHME NOPSAAKa Ha MHOXECTBE 3/1EMEHTOB.

HaHHble [data] - cBegeHus, hakTbl, NOKa3aTenu, BblpaXXeHHbIE Kak B YNC/TOBOW, TaK U
noodon apyrou hopme. MHpopmauma — 370 NPOAYKT B3aUMOLAENCTBUA AaHHbIX U
agekBaTHbIX UM MeToaoB. MHhopMauma paboTaeT ¢ AaHHbIMU, AAaHHbIE - COCTaBHadA 4YacTb
nHpopmaLun.

Meparor (cnainp N°2): [laHHble Ha3bIBAKOT CTPYKTYPUPOBAHHbLIMW, €C/IM OHWN YNOPSA0YEHbI
TakMM 06pPa3oM, YTO MOXHO NMPUMEHATb K HUM Pa3/InyHble METOAbI U UHCTPYMEHTbI
06paboTKK (MaTeMaTUYECKUe, IOrMyeckne CTaTucTuyecKmne).

Bonpoc neparora: kak Bbl gAyMaeTe - rae n Kak MOXHO OpraHn30BaTb JaHHbIe?

YOo6HO CTPYKTYypUpOBaTh AaHHble B BUAE TabNuy, - OpraHM30BbIBaTb UX XPaHEHME U
006paboTKy NO CTpokaM K ctonduam. lNpumepamm Takon opraHmsaunm ABNAIOTCH TabnLbl,
noao6Hble hannam Excel n anekTpoHHbIM Tabnnuam Google Sheets, a Takxe 6a3bl 4aHHbIX,
ncnonb3syemble B CYB/.

OpraHunsauns gaHHbIX B Tab/IMYHOM BUAE yrnopagoymBaeT Ux rno BepTtukane (B 6asax
AAHHbIX 3TO CTONOLbI, HA3bIBAETCA NOMSMUN) U MO FOPU3OHTaNN (CTPOKM, Ha3biBaEMbIE
3anuncamm). CTPOKKM 1 CTONOLbI CBSA3aHbl MeXAy COOO0M (CTPYKTYPUPOBAaHbI), 4TO NO3BOMAET
Nerko nony4vaTb AOCTYN K XPaHUMbIM AaHHbIM 415 06paboTK1 1 aHanmsa.
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Meparor (cnainp N°3): CTpyKTypupOBaHHbIE AaHHbIE — NPaBU/IbHO OPraHM30BaHHbIE U
oThopMaTUpoOBaHHbIE AaHHble. X 4aCcTO Ha3bIBalOT KOMIMYECTBEHHbBIMU AAHHBIMU, UX
OOBEKTUBHbBIN XapakKTep NO3BOMAET NIENKO NOACUHNTbIBATb, U3MEPATb U BblpaXaTb AaHHble B
ymucnax unan CMMBONax.

[Nsa CTpyKTYpUpPOBaHHbIX AaHHbIX OObIYHO TPEBYETCA MEHbLUE MEeCTa B NamMaTh No
CPaBHEHMUIO C HECTPYKTYPMPOBAHHbLIMU. [1/19 06pabOoTKM CTPYKTYPUPOBAHHbLIX JaHHbIX B
1970-x rogax komnaHunemn IBM 6bin paspaboTaH cneymanbHbi S3biK NPOrpaMmMmMpoBaHns
SQL (a3bIK CTPYKTYPMPOBaHHbIX 3anpocoB). KOTOpbIM NOMb3YIOTCA 40 CUX NOP.

Meparor (cnanp N°4): Kak Bbl gymaeTte, B Kakmx hopmaTtax npeactaBnsatoTcs
CTPYKTYPUPOBaHHbIE AaHHble?

CTpyKTypMpOBaHHbIe faHHble Yalle BCEro 3anmncbiBaloTCA B BUAE TEKCTA U YMCen.
Hanbonee pacnpoctpaHeHbl hopMaTtbhl Ans XpaHeHNda n 06padoTku AaHHbIX 3To0 CSV un
XML.

CTpYyKTYpMpOBaHHbIMW AaHHbIMU NO/b3YIOTCA BCE COBPEMEHHbIE NI0AM — COBEpLUas
NOKYMKWN B MHTEPHETE NN 0ObIYHOM MarasmHe, Nob3yscb yCnyramm 6aHKOB, MOMUKANHUK
N OPYrUX rocygapCTBEHHbIX 1 KOMMEPYECKUX yupexaeHun. [laHHble 0 naumeHTe 60nbHULe
WM TOBape B MarasmHe CTPYKTypUpoOBaHbl B Buae tabnuu. Tak, Npu NOKyrnke ToBapa Mbl HE
3ayMbIBaeMCsi O TOM, KakK laHHble XpaHATCA 1 o6pabaTbiBatOTCS, HAC MHTEPECYeT TOMbKO
KOHEYHbIN pe3ynbTaT — ObICTPO COBEPLUNTL MOKYMKY HY>XHOM BELLWN, 4TO BO3IMOXHO C
ncnosib3oBaHmMem 6as3 gaHHbIX U SQL.

Pa6oTta coBpemMeHHON 6aHKOBCKOM CTPYKTYpbI (paboTa 6aHKOMATOB, BeAeHne
OyXranTepCcKoro 1 HasIoroBOro y4eToB) HEBO3MOXHbI 6€3 CTPYKTYPUPOBAHHbBIX AAHHbIX U
6a3 AaHHbIX.

Cucrembl 6poHMpPOBaAHUSA U NOKYNKKN BUNEeToB, oTenen Takxe paboTtatoT 6narogaps
CTaHO4apPTHOWM CTPYKTYpe OpraHn3aumn gaHHbIX N0 CTPOKaMu 1 ctoniéuamu.

JTlob6aa oTtpacnb, rae ectb 06paboTKa AaHHbIX U UX XpaHeEHME paboTatloT ¢ Tabnnyamm
CTPYKTYPUPOBAHHbIX AAHHbIX.

Meparor (cnanp N°5): He Bcakne gaHHbIE MOXHO CTPYKTYpMpOBaTb. BONbLUMHCTBO
AAHHbIX, KOTOPbIMU Mbl MOMIb3YEMCS - HECTPYKTYPUPOBAHHbIE AaHHbIE.

Bonpoc: kakne gaHHble CUMTAOTCA HECTPYKTYPUPOBaHHbIMU? [MpuBeante npumepsl.
doTO N BUAEO, 3BYK, AOKYMEHTbI B (hopmaTe PDF, TeKCTbl — 9BNAIOTCA
HECTPYKTYPUPOBAHHbBIMW OaHHbIMU, NX HEMNb3S YNOPSAA0UNTL (CTPYKTYPMPOBaTh) 3apaHee
onpeaeneHHbIM 06pa3om (Mo CTPOKaM 1 CTonbLam), MO3ITOMY 3TV AaHHbIE XPAHATCS B
CBOUX COOCTBEHHbIX hopMaTax.
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OTW faHHble Ha3bIBAlOT Ka4YeCTBEHHbIMW AaHHbIMU. K HUM HeMb3sa (MK CAOXHO) NPUMEHUTb
TPaaMUMOHHBbIE (ANS CTPYKTYPUPOBAHHbBIX AAHHbBIX) METOAbI U MHCTPYMEHTbLI 06PabOTKN U
aHannsa. lNoatomy ang o6paboTKu HECTPYKTYPUPOBAHHLIX AaHHbIX pa3paboTanu 6as3bl
paHHbiXx NoSQL.

[Nna XxpaHeHNs HECTPYKTYPUPOBAHHbBIX AaHHbIX B UCXOAHbIX (hopMaTtax NCNonb3yoT
PENnoO3nTOPUN XPaHEHUS - 03epa AaHHbIX. O3ep0o AaHHbIX — 3TO XPaHUIULLE WK CUCTEMA,
npegHasHadYeHHas asd XPaHEeHUA OrPOMHbIX 06 beMOB AaHHbIX B €CTECTBEHHOM /
HeobpaboTaHHOM dhopmarTe.

Meparor (cnanp N°6): Kak Bbl AyMaeTe B Kakux harinax Moryt XpaHutbCca
HECTPYKTYPUPOBaHHbIE AaHHbIE?

Kak npumep paccMoTpuM COOBLLEHMA B FPYyNne MeECCEHAXEePA NN COLICETU — 3TO MOTyT
TEKCTbl COOBLEHNH, 3MOA3U, POTO, MO/10COBbLIE COOOLLEHMNS, BUAEO — 3TO BCE
HECTPYKTYPUPOBAHHbIE AaHHblE. HO COOOLLEHNAMN MOXHO NOAENMNTBCA C APYTUMHN
nonb3oBaTenamu (Caenatb PenocT) UM NOCTaBUTb X3LUTENN (K0YEBbIE CNOBA) — 3TO yXe
CTPYKTYPUPOBaHHbIE AaHHbIe, BbipaX€EHHbI€ KONMMYECTBEHHbLIM NoKa3aTenem.
HecTpykTypupoBaHHble AaHHble XPaHATCA B CBOUX COOCTBEHHbIX hopMaTtax («<MCXO4HbIX»
hopmarax). 1o moryTt 6biTb ayano (WAV, MP3, OGG), Bugeodaininel (MP4, WMV), PDF-
AOKYMEeHTbI, n306paxenusa (JPEG, PNG).

NckyccTBeHHbI nHTennekT (UMW) obnervaeT paboTy C HECTPYKTYPUPOBAHHBbIMU OaHHbIMW,
aBToMaTuU3npyda c6op 1 aHanu3 gaHHbIX. Kak npuMep Takon paboTbl — 3TO pacno3HaBaHUe
3BYKa, TEKCTA N N306paxxeHum.

Meparor (cnanp N°7): Y CTpyKTypUpOBaHHbIX AaHHbIX €CTb KakK MPenMyLLEeCTBa, Tak 1
NPo6/1eMbl MO CPABHEHMIO C HECTPYKTYPUPOBaHHbIMU. Cpean npemmyLLecTs
CTPYKTYPUPOBAHHbIX Aa@HHbIX MOXHO BbIAENTb TaKME Kak:

AdoctynHocTb ucnonb3soBaHuUsA. [1poctoTa B 06paboTke 1 AOCTyrNe K AaHHbIM ONs
HenpodeccnoHana. [loctatouHo Nofib30BaTeIbCKMX HABbIKOB paboThkl C Tabnuuamm m
6a3amMu JaHHbIX.

MacwTrabupyemocTtb xpaHeHUs. CTPYKTYpPUPOBaHHbIE AaHHbIE MaCLUTabupYyOTCS
anropuTMMYecKu, TO €CTb MO Mepe yBeNNYeHns o6bemMa AaHHbIX 400aBNSETCS XpaHUAnLLE
N BblYNCIUTENBbHAA MOWHOCTb. COBpEMEHHbIE CUCTEMBI, OOpabaTbiBatoLme
CTPYKTYPUPOBaHHbIE AaHHble, MOIYT MacLLTabmnpoBaTbCs A0 HECKOMbKNX ThicaY Th gaHHbIX
(1 Tepabant (TB) — 310 1000 rurabanr (I'6) nan 1 000 000 merabaiit (MB)).

ABTOMaTM3aLUA aHANTUTUKN. VICNONb30BaHNE MAaTEMATUYECKOrO U CTAaTUCTUYECKOTO
annapara, NpUMeHeHNe a3blka CTPYKTYPMPOBaHHbIX 3anpocoB (SQL) nozsongaer
aBTOMATM3MpPOBATb MPOLIECC aHannsa, U3MEHEHNS U 0O6CNY>XMBAHMA AaHHbIX. [pocTo
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opraHmsoBaTtb 06paboTKy U aHaIn3 60/bLUNX MACCUBOB AaHHbIX. A/ITTOPUTMbl MALLMHHOIO
00y4YeHUda MOryT aHanM3npoBaTb CTPYKTYPUPOBAaHHbIE AaHHbIe U BbIABNATL o0Lme
3aKOHOMEPHOCTU A4 060N chepbl IKOHOMUKN.

Meparor (cnaip N°8): Npo6nema npu paboTe C HECTPYKTYPUPOBAHHbIMU AaHHbIMU
BO3HMKAET N3-3a XXECTKO CO34aHHOM CTPYKTYpbl. OTCYTCTBME MOKOCTN B HACTPOMKe
CTPYKTYPbl HE NO3BOSET ONEPATUBHO MEHSATL CXEMY XPAHEHUA AaHHbIX.

OrpaHu4yeHne B MoaepHM3aLmMn. 3aKNI0YaEeTCs B CO34aHHON CTPYKTYype AaHHbIX. YTOoObI ee
N3MEHUTb N 0OaBUTbL HOBbIE MOMA U OTHOLLUEHUS HEOBXOOMMO U3SMEHUTL CTPYKTYpPY Oasbl
[aHHbIX KM TabNuLbl, YTO ABMAETCHA PECYPCOEMKMM U 3aTPATHLIM MPOLLECCOM.

Meparor (cnainp N°9): Kak Mbl y3Hann, CTPYKTYpMPOBaHHbIE AaHHbIE NpoLe obpabaTtbiBaTh
cpencTBaMm NporpaMMHoOro obecneyenma. [laBpante nOTPEHNPYEMCS Ha MpaKTUKe.
MNpepnarato nopaboTtatb CO CTPYKTYPUPOBAHHBIMU N HECTPYKTYPUPOBAHHBIMW aHHbIMU
cpeacTtBaMm TabNnMYHOro npoueccopa.

MpakTnyeckaa pabota K ypokKy «CTpyKTypMpoBaHMe U aHanu3s faHHbIX»

MNpakTnyeckas padoTa 1. CTpyKTypupoBaHue gaHHbIX.
3agaHue 1.1. TpaHchopMMpoBaHME HECTPYKTYPUPOBAHHbIX AaHHbIX B CTPYKTYPUPOBAHHbIE.
3apaHue 1.2. TpaHcdhopmaumsa gaHHbix CSV B Excel.

Yuuresib pazgaer y4eHnKkam ansisl ¢ UCXO[HbLIMU [aHHBIMA.
@au/ibl ¢ AAHHBIMU [/15 [PEKTUYECKOM PAOOThI I10/1yHEHbI C OGULNE/TBHOMO CanTa
DegepasribHou c/1ykx0bl FOCyAapPCTBEHHOM CTaTUCTUKM hitps.//rosstat.gov.ru/folder/10705

Meparor (cnanp N°10): A cenyac Mbl noroBopmm 06 aHanmse gaHHbiX. Kak Bbl MOHUMaeTe
TepMnH aHanu3? Kak Bbl gyMaeTe, YTO Takoe aHanm3 AaHHbIX M 3a4EM OH HY>XEH?
CywectByeT 60MbLLOE KOMMYECTBO Pa3/INYHbIX ONpeaeneHnii NOHATUS aHanM3a AaHHbIX.
Camo cnoBO «aHanmM3» NpULWIo K HaMm n3 [lpeBHen ['peumnm n o3HavaeT «pacnyTbiBaTb»,
«OCBOOOXAATb».

CornacHo bonbLoOMy 9KOHOMUYECKOMY CNOBaPIO, aHaNN3 AaHHbIX — 3TO HanpaBfieHne
CTaTUCTUYECKNX UCCNedoBaHNi, BKAOYaoLWee KOMMNEKC MeToAoB 06paboTku
MHOFOMEPHOW CUCTEMbI AaHHbIX HabMoAeHWn. MeToabl aHanu3a gaHHbIX UCTMOMb3YIoT
TONBKO CBeaeHnd, 3adMKCMPOBAHHbIE B 3TUX AaHHbIX.

B 6busHec-cpene nonynspHo onpefeneHme aHannsa gaHHblx Mapuo ®apua (Mario Faria),
BuUe-npe3ngeHTa Gartner (Gartner, Inc. — aMepukKaHcKas KOMMaHu4,
cneumann3npyroLwascs Ha NCCnegoBaHMAX pbiHKa MHHOPMaLMOHHbBIX TEXHOMOMMN):
«@Hanu3 AgaHHbIX — 3TO Npeobpa3oBaHNE AaHHbIX B BbIBOAbl, HA OCHOBE KOTOpPbIX OyayT
NPUHUMATLCA PELLEHNS N CTPOUTBCS AENCTBUSA C MOMOLLbIO NtoAeNr, NPoLecCoB U
TEXHOMOrMN. TO eCTb aHanm3 AaHHbIX NO3BONSET HANTU 3aKOHOMEPHOCTU U NOMY4YNUTb
HOBbIE 3HaHUA B Uccnenyemom cepe.


https://rosstat.gov.ru/folder/10705
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Meparor (cnainpg N°11): AHaNM3 gaHHbIX 3TO HE NPOCTO 06paboTKa AaHHbIX MOCNE UX
nony4YyeHus n céopa, 3To CPeaCcTBO NMPOBEPKU FNNOTES.

Llenb aHanu3a gaHHbIX 3aK10YaeTCH B MPUMEHEHNU CYLLECTBYIOLLNX CTaTUCTUHECKNX U
BblYUC/INTENBHBIX MOAENeNn U METOAOB ANA NOHUMaHUA TPEHO0B UM 3aKOHOMEPHOCTEN B
COOpaHHbIX JaHHbIX. Pe3ynbTaTbl 3apaHee NOHATHbI U UX NIErko onucatb B CAMOM Havarne
paboTbl. Hanpumep, MOXXHO Ha OCHOBE JaHHbIX MPOrHO3UPOBaTb OObEMbI MPOLAX UK
NOTPEOHOCTN B PEMOHTE 000pYyaOBaHUS.

[Ns 4OCTUXEHUA 3TOM Lenu CTaBATCS cregyloume 3agadun aHanmsa AaHHbIX:
[1 cbop nHopmaumu

[l cTpykTypu3sauma nHhpopmaumnm

[l BblgB/IEHME 3aKOHOMEPHOCTEN, aHanms3

[l NpOrHo3MpoBaHne 1 NONyYEeHNE peKOMEHOALNNA.

Meparor (cnanp N°12): Yto6bl N3 BCEro MaccuBa AaHHbIX BblAENUTb HEOOXOANMbIE ANS

KOHKPETHOro aHann3npoBaHus gaHHble, Heobxoanmma nx obpadoTka. He6onbLlwme maccuBbl

[aHHbIX MOXHO oOpabaTtbiBaTbh cpeacTBamMu Tab/inyHbIX npoueccopoB Excel. [NMpu 6onbuwom

o6beMe aHHbIX aHann3 4O/MKEH NPOUCXOAUTb B NPOhEeCCUOHabHbIX aHaIUTUYECKNX

NPUIOXEHUAX:

1. AHanutuka lnioc.

2. Loginom — aHanutn4yeckas low-code nnatgopma, KoTopas N03BONAAET MPOBOAUTb
aHann3 gaHHbIX 10600 YPOBHS C/IOXHOCTU 6€3 NPOrpaMMMpoOBaHUS.

3. ACY-aHanuTuka.

4. IBM SPSS Statistics.

Meparor (cnainp N°13): AHann3 gaHHbIX NOAPA3yYMEBAET UCMNO/b30BaHME CTaTUCTUYECKMX
WHCTPYMEHTOB, METOLOB N TEXHONOMMI AN NONYYEHNS OCMbICNIEHHbBIX BbIBOAOB Ha OCHOBE
[aHHbIX. ICKYCCTBEHHbIN MHTENNEKT — 3TO 60/1e€ BbICOKUIM YPOBEHbL, HA KOTOPOM [aHHble
NMPUMEHSIOTCSA AN PELUEHNA KOFHUTUBHbLIX 3adad, TPAANMLUMOHHO OTHOCUBLLUMXCS K
yesioBe4YeCKOMY MHTENEKTY: oOydeHune, pacno3HaBaHUe TeHOEHUMN 1 caMOBbIPaXeHume.
DTO HAbOP CNOXHbIX aATOPUTMOB, KOTOPbIE «y4aTCA» MO XoA4y Aefia U NOCTENEHHO peLlatoT
3a4a4n BCe nydlle un nydile.

Npumepamu ncnonbsoBaHnga N npmn aBtomaTtnzaumm c6opa n aHanmsa gaHHbIX MOXHO
NPUBECTU pacno3HaBaHWe 3BYyKa, TEKCTa 1 N300paxXxeHui.

Pacno3HaBaHue 3Byka WU (peub YenoBeka, 3ByKN NTUL U XXUBOTHbIX, 3BYKM OT
MeXaHNYeCKUX YCTPOMCTB M annapaTtoB) NO3BONSET MAEHTUMUUMPOBAaTL NtoAen (HanpumMep,
B TeNe(OHHbIX N CTPAXOBbIX KOMMNAaHUAX, 6aHKax, CNyX6ax CnaceHns 1 cou3alLmTbl),
KMBOTHbIX (B HAay4YHbIX U MPUPOAO3ALLUNTHLIX MEPOMPUATUNAX), MEXAHMYECKNE YCTPOIACTBA U
annapaTbl (MTOUCK HapyLLUEHWU B X paboTe) N NPpMHUMaTL onepaTBHbIE yrpaBneH4Yeckune,
MapKEeTUHIrOBble U XU3HecOeperaLine peLleHns.
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PacnosHaBaHue usobpaxenun MM ncnonblyetca B megmumHe ansg pacingpoBku
CHUMKOB U NOCTaHOBKE AnarHos3a; B cnyx6ax 6e30nacHoCTN Anga naeHTudunkauum
COTPYAHMKOB N0 6MOMETPpUM (pacno3HaHne nuua, pagy>kka rnasa v oTnevaTkm naabueBs) U
NnouCKe HapyLumnTenen.

AHanus tekcta U npu nomoLum 4at-60TOB, MCNONBIYIOLLNX 06PabOoTKy eCTeCTBEHHOIO
a3blka (NLP) onsa aHannsa TeKCTOB B 3NEKTPOHHbIX MMCbMaX, B HOBOCTHbIX SIEHTaX, B
coumnanbHbix ceTax. CobpaHHble AaHHbIE aHANMU3NPYIOTCA ONA MPUHATUS Pa3IUYHbIX
pelweHnn. Hanpumep, ang BoiaBNeHne henkoBbIX HOBOCTEW UMK MOSTyHYEeHUA AaHHbIX 00
OT3bIBAX KIMEHTax 0 NpPoayKLUMN UNu ycayrax.

Meparor (cnaip N°14): Pa6oTa ¢ faHHbIMKM — 3TO yaen npodeccmoHanos. Hanbonee
BOCTpeOOBaHHbLIMU ABASIOTCSH Takme npogeccun Kak:

AHanuTtuk gaHHbIx (Data Analyst nnm gaTta-aHanmMTMK) — 3TO CNeuUManucT no aHanusy
60MbLWNX AaHHbIX: OH cOOMpaeT nx, obpabaTtbiBaeT U AenaeT BbiBOAbl. Ha ocHOBaHMM ero
OTYETOB B KOMMNaHUAX NPUHUMAIOT BaXKHble pelleHud. Npodeccua aHanntnka gaHHbIX
HaxoaMTCAa Ha cTbike IT, MeEHeaXMeHTa N MaTeEMATUKMU.

[AaTa-caneHTuct (data scientist) — 370 nporpaMmmnCT, KOTOpPbLIA CO30aET MOAENN,
npeackasbliBalowme pesynbrat. [11a 3Toro oH cHavasna mweT B MacCmMBax AaHHbIX CBA3M U
3aKOHOMEPHOCTU, HA OCHOBE KOTOPbIX U CTPOUT MoAesb. PasHuua mexay aarta-
CaeHTUCTOM U AaTa-aHa/IMTUKOM B TOM, YTO aHa/IMTUK HE CTPOUT MOAENN, @ 3aHMMaeTCA
aHaIM30M OaHHbIX.

Meparor (cnainp N°15): ApxutekTop AaHHbIX — 3T0 NT-crneumanmcT aKCnepTHOro ypoBH4,
KOTOPbI aHanu3npyeT MHHPOPMaLMOHHYIO MHPAaCTPYKTYPY KOMMaHun, Beger
KOPNOpPaTUBHYIO OU3HEC-MOAENb U XXU3HEHHbBIN UMK/ AAHHbIX, UICMOMb3YEeT PasfiMyHbIe
LUMppoBbIE MHCTPYMEHTbI A1 CO34aHNS MHHOBAUMOHHbIX PeLleHnn B 061aCTN XpaHeHUs 1
ynpaBneHus 60MblLIMMU AAHHBIMW.

ApxutekTop 6a3 gaHHbix (B[, Database — DB) — onbITHbIN TEXHUYECKUIA CReLnanncT,
KOTOPbI PyKOBOANT LIe/I0MN rpynnon COTPYOHNKOB, OOCTY>XMBAIOLLNX
CUCTEMATM3NPOBAHHBIN MACCUB YETKO CTPYKTYPUPOBAHHOW B3aMOCBA3aHHOWM
nHdopMaumm — 6asbl AaHHbIX, XpaHsaLwenca B undgposom hopmaTte. Database Architect
3aHMMaETCA BbIGOPOM TEXHONOIMMU AN XPaHEHNA AaHHbIX, COCTaBMASET NnaH pa3paboTKn n
T3 ons nogYNHEHHbIX, MOXET BbIMO/HATb NPOEKTUpoBaHme n ontuMmnlauuto b, cnegnt 3a
ee 6e30NacHOCTbLIO.

PaspaboTtumnk 6a3 aaHHbIx (Database Developer) cozgaeT, HacTpanBaeT, ONTUMU3MPYET,
MoAepHU3NpPYeET n o6cnyxmBaeT 6a3bl AaHHbIX (B), KoTopble BXOAAT B MHpOPMaLMOHHbIE
CUCTEMBI.

PaspaboTtumk 6a3 gaHHbix (Database Developer nnu Database Programmer) otBevaeT 3a
co3aaHne, agMUHUCTPUPOBAHME U YCTPaHEHME HEMOMagoK KOMMNbIOTEPHbLIX 6a3 AaHHbIX,



‘Q‘Q‘ Elg;zemee

% CBEP

P VCKYCCTBEHHOTO MHTeNNeKTa
AN WKONBHUKOB

KOTOpble MOryT o6pabaTbiBaTh O0/blUME 00beMbI MHOPMaLMK U obecneynBaTb ee
6e30nacHoOCTb. B ero 06493aHHOCTU BXOAUT MCNOJIb30BaHME KoAa 1 BEO-apXUTEKTYpPbl A4
NPOEKTUPOBAHUA CUCTEM [AAHHbIX, aHanM3a 1 NOAAEPXKKN CyLeCTBYOWMX 683 AaHHbIX U
BHeApeHUA HOBbIX NOSib30BaTeNbCKUX PYHKUMK. Ponb paspabotuuka bl coctout B TOM,
UTOObI MAKCUMAsIbHO O6/1erynTb NoNb3oBaTeNaAM 6a3 AaHHbIX 4OCTYN K HEOOXOANMON UM
MHOPMaLUN U COXPaHUTb MHPOPMALIMOHHbIE CUCTEMBI A41a OyayLumMx pa3paboTok
KOMMaHuu.

Npeanarato Ha NPaKTUKE MO3HAKOMUTBLCS C pabOTOMN aHaNUTUKa AaHHbIX.

MpakTnyeckaa paborta K ypokKy «CTpyKTypuMpoBaHMe U aHanu3s faHHbIX»
MNpakTnyeckas paboTa 2. AHaN3 CTaTUCTUYECKNX AAaHHbIX A1 NPUHATUSA YNpPaBIeHYEeCKNX
peLueHunin.

3agaHue 2.1. YnopagoyeHue n aHanu3a AgaHHbIX Npy NOMoLWM UNbTPOB M COPTUPOBKU
(pacLLIMpPEHHDBIN pexunm).

3apgaHune 2.2. YnopagodeHne n aHann3 gaHHbIX NPy MOMOLLX CBOAHbIX Tabud,.

Yuuresib pazgaer y4eHnKkam ansisl ¢ UCXO[HbLIMU AaHHBIMA.
@au/ibl ¢ AAHHBIMU [/15 [PEKTUYECKOU PAOOThI I10/1yHEHbI C OPULNE/TBHOMO CanTa
DegepasibHou c/1yx0bl FOCyAapPCTBEHHOMU CTaTnCTUKY https.//rosstat.gov.ru/folder/10705

Meparor (cnanp N°16): Hawe 3aHATME NoaxoamT K KOHLUY. Hagecb, Bbl CMOTM/IM NO-HOBOMY
B3rNsHYTb Ha AaHHblE N MeToAbl X aHann3a. CerogHa Mbl MO3HAKOMUINCE C MOHATUAMM
CTPYKTYPUPOBAHHbIX M HECTPYKTYPUPOBAHHbIX AaHHbIX, HA MPaKTMKe nopaboTtanm C
3agadamMm No aHanu3y AaHHbIX.

[HaBanTte nogBegem ntormn ypoka B popme CUHKBEMHA. Boipa3nte cBon 3HaHUSA, SMOLIUN,
yCrexum oT ypoka B Bnge cuHkBeriHa. CUHKBEWH — 3TO NATUCTPOUHbIE CTPOMbI.

1-9 CTpOKa — O4HO K/IOYEBOE C/10BO, ONpeaensaLlee cogepxaHme CUHKBENHA;

2-9 CTpoKa — ABa npwunaraTtefibHbIX, XapaKTePU3YIOLNX AaHHOE MOHATUE;

3-4 cTpoKa — Tpu rnarona, 0603HavanLWmx AENCTBME B paMKax 3a4aHHON TEMbI,

4-a CTpOKa — KOPOTKOE NpeasiIoXeHNe, packpbiBatoWee CyTb TEMbl MW OTHOLLEHME K Hel;
5-a CTpoOKa — CMHOHUM KNIOYEBOrO C/I0Ba (CyLLEeCTBUTENBHOE).

Hanpumep:

1) daHHble

2) CnoxHsble, CTPYKTYPUPOBAHHbIE

3) Cobupaem, xpaHuM, aHaNIM3npyem

4) [laHHbIE€ HY>XXHbl A9 NPUHATUA PeLleHn
5) MHhopmauma

Bcem cnacmnbo 3a 3aHaTne!l
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YpokK noarotoBneH akcneptamm AKageMum NCKYCCTBEHHOIO UHTEe/IJIeKTa ANs
wkKonbHUKOB BnarorBoputenbHoro choHaa Cé6epbaHka «Bknaa B 6yayuiee».

Akagemns M ana WwkKonbHUKOB — Bcepoccuncknii ob6pasoBaTesibHbIN MPOEKT,
peannsyemsblii bnarotBoputenbHbiM hOHAOM «Bknag B 6yayliee» npu nogaepxke Coepa ¢
2018 roga. Llenb npoekTta — hopMUpoBaHME MHTEPECA U pa3BUTME MPUKIALAHbIX HABbIKOB Y
LLKO/bHMKOB B Cchepe MCKYCCTBEHHOIO nHTennekrta. B pamkax Akagemumn M npoBogsatcs
NPOCBETUTENbCKME aKTUBHOCTWN, OPraHM3ytoTCA COPEBHOBAHMSA, CO34al0TCA
o6pa3oBaTe/ibHble KYPCbhl U BBOAHbIE YPOKM, @ TakxXe BegeTca padoTta C COOOLLEeCTBOM
neparoroB n ambaccagopoB Akagemun NA.

Bce matepumanbl onybnmMkoBaHbl B OTKPbITOM JOCTYyMe Ha caite AKageMmnn NCKYCCTBEHHOIO
NHTENNEKTa ANs WKOMbHUKOB M MOryT ObITb MCNO/Ib30BaHbl ANs 06pa3oBaTe/IbHbIX
HEKOMMEPYECKNX LeNen.

Ccbinka: https://ai-academy.ru
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Ncnonbsyembie UCTOYHUKM:

1. Mpodlrva. UT-npocheccun. Pexxmum goctyna
https://www.profguide.io/professions/category/it/

2. Poccrat. ®epepanbHas cnyxoba rocygapCTBEHHOM CTaTUCTUKM.
https://rosstat.gov.ru/statistic

3. AHanu3 gaHHbIX: onpeaeneHue, uenu n 3agadun. https://analytikaplus.ru/chto-takoe-
analiz-dannyh-opredelenie/

4. CTpYyKTypUpPOBaHHbIE U HECTPYKTYPUPOBaHHbIE AaHHbIE: CPaBHEHNE U OO bACHEHME.
https://asu-analitika.ru/strukturirovannye-i-nestrukturirovannye-dannye-sravnenie-i-

objasnenie
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