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AHHOTALUA

B coBpeMeHHOM MUpe UHTEPHET Belllei MPEeA0CTABISAET BO3MOKHOCTH HETIPe-
PBIBHOI'O MOHUTOPHUHTA U KOHTPOJISI Pa3JIMYHBIX MMOKa3aTeNel, 4To MO3BOJISET PO3-
HUYHBIM TOPTOBBIM MPEANPUATUSIM OCYIIECTBIATH Oojee 3P(deKTUBHOE ympaBie-
HUE CBOEH NesITeNbHOCTRI0. OHAKO 1151 00pabOTKM U aHaiIM3a OOJBIIUX 00BEMOB
JAHHBIX, TOCTYNAOIINX OT MHOTOYHCIIEHHBIX CEHCOPOB, TpeOyeTcs pa3paboTka UH-
HOBAIIMOHHBIX PEIICHUM, CIOCOOHBIX MPEAOCTABIATh LEHHYIO HH(GOPMAIUIO IS
MPUHATHS 00OCHOBAHHBIX PEIICHUI HA BCEX YPOBHSX yIIPaBICHUS.

B nannoit pabote npeayaraercs pa3padoTka BUTPUHBI JJAHHBIX JJIsI YIIpaBJie-
HUS OM3HEC-TPollecCCaMU YMHOI'O MarasuHa, T. €. MarasuHa, Ha KOTOPOM IIPUMEHSI-
I0TCSl YMHbI€ AaT4uKU. Pa3paboTaHHBINM alrOpUTM MO3BOJISET MPUHUMATH YIpPaB-
JIEHYECKUE PEIICHUS IO ONTUMHU3AIUU ITPOLIECCOB YIIPABICHUSI ACCOPTUMEHTOM, I1e-
HOOOpa30BaHUEM U MapKETUHTOBbIMU cTpaTerusimu. [lnardopma OyaeT ucmnosnb3o-
BaTh AJITOPUTMBI cOOpa JaHHBIX O MOBEACHUM MOKyMaTelen, Mpoaaxkax, OCTaTKax
TOBApOB U JAPYTUX aCleKTax padoThl Mara3nHa B KOPIOPATUBHOE XPAHMIIUILIE JTaH-
HBIX U UX MOCTEAYIONIeH Nepejadyi B BUTPUHBI JAHHBIX.

[lenbto qaHHOM PabOTHI SIBISETCS MOCTPOCHHUE aHATUTUYECKOU MIATPOPMBI
JUTSl YYaCTHUKOB MPOIECCa POZHUYHONU TOPTOBIIH.

st mocTrKeHUsI MOCTABICHHOU 1eu ObUTH CPOPMYTUPOBAHBI CIEAYIOLINE
3a/1auu:

1)  cOop undpopmaiuu 0 CyHIECTBYIOIIHNX CUCTEMAX YMHBIX JATUUKOB JIJIS
MOCJEAYIONIEro aHaIN3a CTATUCTUYECKUX JaHHBIX;

2)  aHaIu3 OpOrpaMMHOIO0 OO0ecreueHus AJis CO3AaHusl BUTPUH TaHHBIX;

3)  pa3paboTkKa BUTPUHBI JAHHBIX JJIsi YMHOTO Mara3uHa;

4)  pacdeT ’KOHOMHUKH ITPOEKTa.
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BBEJAEHHUE

Ceroanst npu 00NBIION KOHKYPEHIIMHM HA PHIHKE MapKETIIEHChl U Mara3uHbl
CTPEMSTCS UCTI0JIb30BATh HOBEUIIINE TEXHOJIOTUH, KOTOPhIE OPUEHTUPOBAHBI HA T10-
BblllIeHHE 3(()EKTUBHOCTU U COKpalieHue uzaepxek. ObopyaoBaHue, mpuMeHse-
Moe B JJaHHOU c(epe, Kak U caMu NPOoLeCcChl, TpeOyeT MOCTPOEHUS pacipeaeIeHHbIX
cucteM cOopa JMaHHBIX U UX MOCTOSIHHOM peructpaunu. OTHUM U3 BapUAHTOB pe-
IIEHUS JaHHOU MpOOIEMBbI SABISETCA TPUMEHEHUE YMHBIX TATYUKOB (WU JATYUKU
untepHet-Benieit [oT). JlaTuuku B TaHHOM ciiydae SIBJISIOTCS 3JIEMEHTaMU CUCTEMBbI
MOHUTOpUHTA. OHU BBICTYNAIOT KaK CPEACTBAa U3MEPEHHUI, BEIpaOATHIBAIOIINE CUT-
HaJibl U3MEPUTENBHON nHPOopMaIuu B hopme, yA0OHOU I Iepeaadn, NoClIeTy -
1Iero npeoodpa3zoBaHusl, XpaHEeHUs: U 00pabOTKHU, HO HE YAOOHOM JIJIsl BOCTIPUSITHUS U
aHaJu3a YeI0OBEKOM.

YMHbBIE JaTYMKKA B PO3HUYHOM TOPrOBIE HCHOJIB3YIOTCS [JIs ONTHUMHU3A-
MU MPOIECCOB, YIYUILIEHUS] OOCIYy>XKMBaHUSI KIMEHTOB U YBEJIMYECHUS MPUOBLIN.
OHu coOuparT JaHHBIE O TMOBEJCHUM NOKyINaTeiled, COCTOSHHUM OKpYKarouien
cpeasl U 3hPeKTUBHOCTH 000pYyAOBaHUs, TOMOTasi MPUHUMAThL 00jee 00OCHOBAH-
HBIE PEIICHMUS.

[lenbto qaHHOM PabOTHI SIBISETCS MOCTPOCHUE aHATUTUYECKOU MIATPOPMBI
JUTSl YYaCTHUKOB MPOIECCa POZHUYHOU TOPTOBIIH.

st mocTrKeHUsl MOCTABICHHOU 1eu ObUTH CPOPMYTUPOBAHBI CIEAYIOLINE
3a/1a4u:

1)  cOop undpopmaiuu 0 CyHIECTBYIOIINX CUCTEMAX YMHBIX JATYUUKOB JIJIsI
MOCJEAYIONIEro aHaIN3a CTATUCTUUECKUX JaHHBIX;

2)  aHamu3 OpOorpaMMHOrO 0OeCleueHHUs AJisl CO3aHusl BUTPUH JaHHBIX;

3)  pa3paboTka BUTPUHBI JAHHBIX JJII YMHOT'O Mara3uHa;

4)  pacdeT ’KOHOMHUKH ITPOEKTa.



1. AHAJIM3 IPUMEHEHUs] YMHBIX JATYUKOB B OTPACJIHM PO3HUYHOI TOProBJIH
JUIS1 AHAJIN3Aa COCTOSIHUS OM3Heca

HNHTepHeT Beleit CBI3bIBACT OOBEKTHI M PACIIUPSET HCIOJIb30BaHNE JaHHBIX,
obecrieurBas MOBBIIIICHUE MPOM3BOIUTEIIFHOCTA M BHAOU3MEHSSI OTpaciu. 3a mo-
CJIEIHUE HECKOJIBKO JIET MbI BCE Yalll€ CJBIIIUM 00 aBTOMOOUJISIX HAa CaMOYIIpaBJie-
HUM, aBTOMAaTHYECKOM CHSITHHU TTOKa3aHUH MPUOOPOB, OECKOHTAKTHBIX IUIATEkKaX M
YMHBIX ropoaax. [IpuMepsl yBETUUHUBaIOTCA B TEOMETPUUECKON TPOTPECCUU U yKE
Ja7eKO OTOIUIM OT YCTapeBIIEro olpa3a MOJHOCThIO aBTOMATHU3UPOBAHHOIO
ckJiazia. B pa3nuuHbIX OTpacisx MIUPOKO 00CYKIaI0TCS HOBBIE MEPCIIEKTUBBI U TTPO-
BOJISITCS] DKCIIEPUMEHTHI.

YMHBIE JATYUKU B POZHUYHOM TOPTrOBJIE UTPAIOT BAXKHYIO POJIb B ONITUMHU3A-
MU TIPOIIECCOB, YIYUIICHUU OOCTYKMBAaHUSI KIMEHTOB M YBEIUYECHUH MPUOBLIH.
OHuU MO3BONAIOT cOOMpaATh U AHAIM3UPOBATH JIAHHBIE O MOBEJACHUU MOKYyIATENeH,
COCTOSIHUU OKpY>Karomiel cpebl U 3P hekTuBHOCTH paboThl 00opyaoBanus. Heko-
TOpbIe U3 Hanbojee pacpOCTPAHEHHBIX TUIOB YMHBIX JIaTYUKOB BKJIIOYAIOT AaT-
YUKW JIBWKEHUS, TETJIOBU3UOHHBIC KaMepbl, TETEKTOPhI CepAIIeONeHUS, THIMOBBIC
JNAaT4YUKH, TATYMKHU 3BYKa, YMHBIE [IOJIKU, pagapHblie natuyuku, RFID-MeTku u Buageo-
KaMephl ¢ UCKYCCTBEHHBIM MHTEIJIEKTOM. BBIOOp MOAXOAIIUX AATYMKOB 3aBUCUT
oT OIO/KeTa, 3a]1a4 U COBMECTUMOCTH C CYIIIECTBYIOIIUM 000pYIOBAaHUEM.

[Tokynaresnp MpuIleN B MarasuH, a Hy>kHOTO TOBapa HET Ha noyke. Miu ToBap
€CTh, HO B KacCy CJIMIIKOM OOJIbIlIasi Ouepeib, U YEJIOBEK yXOAUT 0e3 mokynku. Ta-
KHE CUTYyalluy — KOIIMap JII000T0 PO3HUYHOIO TOPTOBIA. YIYUIIUTh BBIKIAAKY TO-
Bapa, COKPaTUTh OYepe/id, ONTUMAIBLHBIM 00pa30M MapuIpyTU3UPOBATH MMOCETUTE-
JIE U Ta)Ke OLIEHUTh UX YJIOBJIETBOPEHHOCTH ITOKYIKOW — BCE ATO MO CUJIaM HHTEP-
Hety Beulel (IoT), cucteMe aHanuza NaHHBIX, COOMPAEMBIX CAMBIMU Pa3IUYHBIMU
JTaTYUKaMH, PACTIOJIOKEHHBIMA B TOPTOBOM 3aji€ M B paOOYMX MOMEIIECHUSIX Mara-
3uHa. B 0opr0Oe 3a mokymatens: poccuiickasi po3HUIlAa HAYMHAET BCE aKTUBHEE HC-
MOJIb30BaTh TEXHOJIOTHU UHTEPHETA BEUIEH JIJIS1 MOBBIIEHUS BBIPYYKH U CHUXKEHUS

U3JICPIKEK.



B HacTosimee Bpems Bce mpuMepsl IpuMeHeHHs IHTepHeTa Benien B puTensie
MOYKHO YCIIOBHO Pa3J€IuTh HA TPU HAIPABJICHHUS.

[lepBoe CBSI3aHO HEMOCPENCTBEHHO C IPOJAXKEW TOBAPOB M OpraHU3aluen
IIPOCTPAHCTBA B TOPrOBBIX 3aJIaX — 3TO KaK pa3 Te€ caMmble Mara3uHbl 0€3 Kacc, 0 KO-
TOPBIX TOBOPUJIOCH BhIIIE. [[oKynaTens «IpeacraBisieTcs» Mara3uHy Ha BXOJIe, CKa-
HUPYS KOJ ¢ TOMOIIIBIO0 cMapT(hOoHA, a TOTOM MHOTOUHCIICHHBIE JaTYMKU U CEHCOPBI
CUUTHIBAIOT IITPUX-KOJIbI TOBAPOB B KOP3UHE, @ UX CTOUMOCTh aBTOMAaTUYECKH CITH-
CBIBAE€TCs CO CUETa KIMEHTA.

Btopoe HanpaBieHrue OTHOCUTCS K chepe MapKETHUHTa U IOMOTaeT COCTaBUTh
MOPTPET NOTPEOUTES, CAEIaTh €My UHIUBHUAYAbHOE MPEAJIOKEHNE B HYKHBIA MO-
MeHT U Tak ganee. Croja MOXHO OTHECTU U «YMHbBIE TIOJIKUY, TJI€ CEHCOPbI (PUKCH-
PYIOT HaIlpaBJICHUE B3IJIsa MMOKYNATENe, U «yMHbIE IPUMEPOYHBIE», KOTJa JaT-
YUKH, YCTAHOBIICHHBIE B 3€pKaliaX, CUYUTHIBAIOT OUPKU C MPUMEPSIEMOUN OJIEKIbI U
MpEeLIararoT MOX0KUE BAPUAHTHI APYTUX LBETOB, NOAXOAAIINE AKCECCyaphbl U TAK
nanee. M0XHO TakXke YNOMSIHYTh JaTYUKU B TOPrOBBIX LIEHTPaX, KOTOPBIE NPUCHI-
JAI0T MOTEHIUATIBHOMY MOTPEOUTENI0 UHAUBUIYAIbHOE MPEIOKEHUE O CKUIKE,
KOTZ1a TOT MPOXOJUT MUMO KOHKPETHOI'O Mara3uHa Uiy pecTopaHa.

Tperbe HampaBlieHUE — 3TO OpPraHU3aLMs JIOTUCTUKU M OTCIIEC)KUBAHUE LIE-
nouku noctaBok. [log BnusHuem nangemun Covid-19 oHO cTano o4eHb aKTyallb-
HbIM. Borpockl 0€301acHOCTH BBHIIIUIM Ha MEPBOE MECTO, U €CJIU PaHbllle MOKYyIa-
TEJIM MOTJIM 3aKpbITh HA MHOTOE TJ1a3a 3a CuéT 0oJiee HU3KOU 1IEHBI, TO TEMeph Mpo-
HCXOXJICHUE MPOIYKTOB, YCIOBUA X XPAHEHUS U TPAHCTIOPTUPOBKHU UTPAKOT CyIIIE-
CTBEHHO 00Jiee BBICOKYIO POJib. B CBSA3M ¢ 3TUM Bce, YTO KAacaeTcsl YMEHBIIEHUS KO-
JINYECTBA BO3MOXHBIX KOHTAaKTOB MOKYIATENS U COTPYAHUKOB PUTEHIIEpA CTAHO-
BUTCSI BAXKHBIM, U CLIOCOOHOCTb pUTEiliepa Clie0BaTh 3a 3TUM TPEHIOM WJIU JIaxKe
BO3TJIABUThH €T0, CYIIECTBEHHO MOBIUSIET HA TO, KAKOE MECTO OH OYyJIeT 3aHUMATh Ha
PBIHKE B TEUEHUE HECKOJBKUX CIEIYIOIIUX JIET.

[Ipumepsl UCMIONB30BAHUS KaTETOPUN N1aTYMKOB HTEpHET-BENIEN B PO3HHUY-
HOU TOproBie npeacTaBiieHbl B Tabmure 1.

Ta6nuna 1. [Ipumeps! ucnons3oBanus natyukoB [0T B po3HUYHOM TOprosie



Kateropus IIpumepsl 1aTYNKOB
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RFID-meTxkn

Buneokamepsi ¢
HCKYCCTBEHHBIM
WHTEJUIEKTOM

HHTepHeT Belei MOXET MOMOYb HE TOJBKO C CO3JaHHEeM OSCKOHTAKTHBIX
TOPTOBBIX 3aJI0B, HO B MEPBYIO OYepeb, B paMKaX TaK Ha3bIBAEMOU IETIOYKHU TICH-
Hoctu (Value Chain), oH MOKET OTCIEKHUBATh IIEPEX0] TOBapa OT MPOU3BOJICTBA J0
ITOJIKA Mara3iHa ¢ TIOMOIIBIO CIISIIHAIBHBIX MApPKEPOB U MPUIIOKEHU, TAKUM 00pa-
30M, TPEIOCTABIAS TOKYMATE0 HWCUEPIBIBAONIYI0 HH(POPMAIMIO — HAYMHAS C
TOTO, KaKME€ CTaHJAPThl KAYeCTBA UCIOJIB3YIOTCS Ha KaXJIOM M3 JTAIOB IETOYKH U
3aKaHYMBas MOAPOOHON HH(POPMAIIUEH O KaXJ0OM 13 KOMIIOHCHTOB COCTaBa, CPOKE
TOJHOCTH W T.I. B maHHO#W ke paboTe OymeT paccMaTpHBATLCS CHUTYaIUs
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BHYTPEHHEU JIOTUCTUKH U Ka4eCTBa MPEJO0CTaBICHUS YCIYT B OTACIBHO B3ITOM Ma-
ra3uHe ¥ BU3YyaJlU3alliy MMOJy4aeMou ¢ 1aTYuKOB HH(pOpMALIIH.

Takum 00pa3oM MOXKHO CJIeNIaTh BBIBOJ, YTO MPUMEHEHUE YMHBIX JaTYMKOB
CTAHOBUTCS BCe 00Jiee pacCIIPOCTPAaHEHHBIM, 0COOCHHO B KPYITHBIX Mara3uHax 1 Top-
TOBBIX IIEHTpaxX. YMHbIE JAaTUUKHU MO3BOJISIOT ONTUMU3UPOBATH MPOLIECCHI, YIyd-
maTh 00CIyKMBaHUE KIIMEHTOB U YBEJIMUYUBATH MPUOBLIb, IO3TOMY MHOTHE KOMIIa-

HHHA CTPCMATCA BHCAPATh UX B CBOU Mar'a3MHBI.

2. Pa3p360TKa KOPHOPAaTUBHOI'O XPaHWJINIIIA H BUTPUHBI JaHHbIX

2.1. TeopeTn4eckne acneKThI CO31aHNE KOPINOPATUBHOI0 XPAHUIHNINA H
BUTPHUHBI IAHHBIX

B coBpeMeHHOM Mupe NpeAnpusiTUsi TeHEPUPYIOT U XPaHAT 3HAUUTEIIbHbBIC
00beMbl HH()OPMAITUN O CBOEH JeATeIbHOCTH. UTOOBI MMETh BO3MOXKXHOCTh aHAJIH-
3UpPOBaTh HAKOIUJICHHBIE IAaHHBIE, JICJIaTh BHIBOJIBI O pab0OTe MPEANPUITUS U IPOTHO-
3UpOBaTh JAJIbHEHIINE pe3yNbTaThl, HEOOX0IUMO 00pabOTaTh BXOJHBIE TaHHBIE U
MPEJCTABUTh UX B BUJIE, YAOOHOM Jisl oniepaunii Haa Humu. C 3TOM 3a1aueit cripas-
JSFOTCSL XpaHWIHUIIA JaHHBIX U pa3pabOTaHHbIE HA €T0 OCHOBE MHOTOMEPHBIE KyOBI
JTAHHBIX, KOTOPBIE B HBIHEIIIHEE BPEMSI aKTUBHO UCHOJB3YIOTCS PA3IMUHBIMU KOM-
MaHUSIMU.

ButpuHa naHHBIX — 3TO CHENHAIM3UPOBAHHOE XPAHWININE WHPOpMAIIUH,
MpeJHA3HAYeHHOE MJisi MPEJOCTaBICHUS KOHEYHOMY IMOJb30BATENI0 WM aHaJH-
TUKY. BUTpUHBI JTaHHBIX UCTIOJIB3YIOTCS JUIsl XpAaHEHUS U aHAJIU3a TAHHbBIX, OTACIEH-
HBIX OT TPAH3AKIIUOHHBIX CUCTEM, KOTOPBIEC ATU JJaHHbIE T€HEPUPYIOT. BUTpUHBI MO-
T'yT COAEp>KaTh arperupOBaHHbIC UM CYMMUPOBAHHbBIC JJAHHBIE, a TAKXKE JeTaIu3H-
pOBaHHbIC JaHHBIE, OPraHU30BAHHBIE TAKUM O00pPa30M, YTOOBI OOJIErYuTh aHAIIU3 U
MMOHUMAaHMUE.

BuTpunbl JaHHBIX OOBIYHO CO/IEpPIKAT MPEABAPUTEIHLHO 00paOOTaHHbBIE U OUU-
IIEHHbIE JJAHHbIE, KOTOPBIE MOTYT OBITh MOJIYYEHBI U3 PA3IUYHBIX UCTOYHUKOB, Ta-
KHX KaK KOpPHOpaTUBHBIE 0a3bl JaHHBIX, (pailyibl SKCIOPTA U IPYyTHE BHELIHUE HC-
TOYHUKU. OHU MO3BOJISIOT OPraHU3alMsIM MPETOCTABIATH CBOUM COTPYJIHUKAM U
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napTHEpaM OBICTPBIN TOCTYI K peIeBAaHTHON HHpOpMAIIUU, HEOOXOAUMOM JJ1sl PHU-
Hatus pemieHuil. Co3maHue BUTPUH JIaHHBIX MOMOTAET OpraHU3alUsiM YIY4YlIUTh
aHaJu3 IaHHBIX, OOJIETYUTH MPOIIECC NPUHATUS PEUICHU U 00ecnieuuTh 0oJiee riy-
00K0e MOHMMaHKe OU3HEC-TIPOIECCOB U TPEHIOB.

KopniopatuBnoe xpanwnuiie nanubix (Enterprise Data Warehouse) — 310
[IEHTpaJu30BaHHas cucTeMa Jijisi coopa, MHTErpalvu, OYUCTKH, TpaHChOopMaluu U
XpaHEHUs IaHHBIX, UCTIOIb3YEMBIX ISl TOAACPKKU MIPUHATHS OU3HEC-pelieHuil. B
OTJINYKE OT BUTPUH JIAHHBIX, KOTOPhIE OPUEHTHUPOBAHBI HA KOHEUYHOT'O MOJI30Ba-
TeJsl, KOPIOPaTUBHbIC XPaHWIHUIIA JAHHBIX MpPEIHA3HAYEHBI IJI1 UCIOJIb30BaAHUS
Pa3IMUHBIMU MOJIPA3/ICTICHUSIMU U IPUIIOKEHUSIMU B OpraHU3aIuu.

XpaHWIHILE TaHHBIX OOBIYHO COJEPKUT UCTOPUUECKHE JaHHbIE, COOpaHHbIE
U3 Pa3IMYHbBIX OMEPAIIMOHHBIX U TPAH3AKIIMOHHBIX CUCTEM KOMITAaHUU, U MOKET UC-
MOJI30BAThCS ISl aHAJIM3a TPEHOB, COCTABICHUS OTYETOB U MOJEPKKU PEIICHUN
Ha Pa3HbIX YPOBHAX YINpaBICHUS. XPAHWIHUIIE JAHHBIX TAKXKE MOXKET HUCIOIb30-
BaThCS JUIsl MHTETPAIIUU JaHHBIX U3 BHEIIHUX UCTOYHUKOB, TAKUX KaK MOCTABIIUKU
unu naptHepsl. [IpeumyniecTBa Haau4usi KOPHOPATUBHOTO XPAHWIIMINA JaHHBIX
BKJIIOUYAIOT MOBBINIEHHUE KaueCTBa JAHHBIX, YIYUYIIEeHHEe UX JOCTYIMHOCTH, O0Jerie-
HU€ aHaJM3a U OTYETHOCTU, CHUKEHHUE 3aTPaT Ha MOJJEPHKKY IaHHBIX U YIyUYIIEHUE
KOHTPOJIS 32 UX KQ4€CTBOM.

[Ipu mocTymieHuu JaHHBIX U3 CUCTEM-UCTOYHUKOB JaHHBIE COXPAHSAIOTCS Ha
MEPBOM CJIO€ XPAaHWJIUILA B TOM BHJI€, B KOTOPOM OHH ObLIM HAa UCTOUHHUKE. DTOT
CJIOM Ha3bIBAETCS CIOEM CBHIPHIX JAHHBIX, TaK KaKk HH(OpMAIs HE MPOXOIUT 00pa-
OO0TKY M 3alKCHIBAETCS B TAOJIUIIBI B IEPBOHAYAIBHOM BUJIE.

Janee nanHbie MpeTEepreBalOT HOPMAIM3AIUI0, CUCTEMATU3AIMI0 U B XOJI€
ETL-npouecca 3amuchIiBarOTCs Ha JeTalbHBIN ClION JaHHBIX. Tam uHopmarius xpa-
HUTCS B 00JIee CTPYKTYPUPOBAHHOM BHJIE: MOSBIISIIOTCS OPraHU30BaHHBIE 110 TPYII-
naMm (HampuMmep, Ou3Hec-00sIacTsiIM) TAONUIBI, YCTAaHABIMBAIOTCSA CBA3U MEXKIY
ATUMHU TAOJHIAMU JJI1 YETKOTO MOHUMAHMS, YTO SIBJISIETCS UCTOUYHHKOM JJisi TOU

nuny uHOM Tabmuiibl. [losBisercs goruka opranu3amuu KX /1.



ETL (Extract, Transform, Load) — 3T0 Tpé€xasTanuslii mpoIiecc ynpaBieHuUs
JAHHBIMU, UMEIOIIHNI MEepeBOJi HA PYCCKUH SI3bIK «HU3BJICUCHHE, MTPEOOpa30BaHNUE,
3arpy3kay». CHavana u3BiekaeTcs nHopMalus U3 CTpyKTYpUPOBAHHBIX U HECTPYK-
TYpPUPOBAHHBIX UCTOUYHHUKOB, 3aT€M MPEOOpPa30BbIBACTCS B HYKHBIM dopmaT u 3a-
rpy’>aeTcsi B MECTO Ha3HAUCHUSI.

[Tocne Hanmuuus CTPYKTYpUPOBAHHOU MH(OPMALIMK TPEACTABISETCS BO3MOX-
HBIM CO3/]JaHU€ BUTPUH JIAHHBIX, COJIEPKAIIUX HEOOXOAUMYI0 KOHEUHBIM MOJIH30Ba-
TensaM uHpopManuio. B BUTpUHBI MOTYT TONIaAaTh IaHHBIE O OM3HEC-001aCTAX KOM-
MaHUM, KAKUX-TO BEIOOPOYHBIX €€ yUacTKax Wik uHGopMaIus, MoIydeHHas U3 pas-

JIMYHBIX UCTOYHHUKOB ACTAIIU3UPOBAHHOI'O CJIOA JAaHHBIX XpaHWIHUIIA.

2.2. Pazpa0oTka BUTPUHBI JAHHBIX B IPUKJIAJHOM cpejie MPOrpaMMHpo-
BaHMS /ISl YIPABJIEHUS] YMHBIM MAra3uHoM

NHdopMaIinoHHy10 CUCTEMY It MOHUTOPUHTA MOTYT UCIIOJIB30BaTh COTPY/I-
HUKH, UMEIOIMEe HEOOXO0UMbIE KOMIIETEHIINU 71l paOOThl B AaHHOU cdepe (B oc-
HOBHOM 3TO aHAJIIUTHKUA U pyKoBoauTenu). JlaHHAas cucTema MmpeaHa3sHayeHa IS
KOHTPOJIS MOKa3aHUM TaTYUKOB U UX mapameTpoB. [lokazanus naruukoB oOpadaThi-
BAIOTCA U MPEJICTABIISIIOTCS B BUJIE€ Tpaduka moib3oBarento. [1o JaHHBIM ¢ JaTYHKOB
AKCIEPTHI OIEHUBAIOT BEPOATHOCTH IMOJIOMOK, MOTYT PEKOMEHIOBATH JOMOJIHU-
TENbHYIO IPOBEPKY U KOPPEKTUPOBKHU MapaMeTpoB B paboTe 000py10BaHUSI.

[TepBbIM 3TaniomM pabOTHI C JAHHBIM CEPBUCOM SIBJISIETCS PETUCTpallUs, ajiee
aBTOpu3alus Mojab3oBaTens. Tak Kak JTaHHBIEC SBISIOTCS CHEUU(PUUECKUMU U HE
JIOJIKHBI IONACTh B 00U TIOCTYT, TO AJisl paOOTHI C CUCTEMOM HEOOXOIUMO MPOUTH
ayTeHTU(UKALMIO U MOJYyYUTh pa3pelieHre I0CTyna y aAMUHUCTPATOpa JaHHOTO
cepuca. [locie npoxoxaeHHs MPEIbIAyIIUX ITAMOB MOJIb30BaTENb MPOXOAUT aAB-
TOPU3ALMIO U MOXET HAYUHATH PadoTy.

VY coTpyaHUKa €CTh BO3MOXKHOCTD JIeJaTh BEIOOPKY 3a BHIOpaHHBINA MEpPUO,
OCYILIECTBIISITh CPAaBHEHHUE MOKa3aTeNel NaTuuKOB, OTCIECKHUBATH 3()PEKTUBHOCTD

OM3HEC-TPOIIECCOB.
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Takum oOpazom, MoxkeM cPOpMHUPOBATH MUHUMAaJIbHbIE TPEOOBAHUS K CHU-

CTEME:

— aBTOpHU3ALMS U PETUCTPALUSA COTPYIHUKOB;

— aHaJU3 JAHHBIX C TOMOIIbIO IPAPHUKOB;

— KOHTpOJIb MOKAa3aHUM C MOMOIIBIO BBIBOJUMBIX OLIMOOK O KPUTHYECKUX
3HAYCHHUSX;

— CBOEBPEMEHHOE pearupoBaHKe Ha BOZHUKAIOIIUE MTPOOIEMbI, OUPAsCh HA
MIPOTHO3UPYEMbIEC 3HAUEHUS,

— UMIOPT/3KCTIOPT (HaiJIOB € MOKA3aHUSIMU JTATYUKOB.

Ha pucynke 1 nmpuBeneHa cxema TpeXypOBHEBOU CUCTEMbl MOHUTOPUHTA 3(-
(eKTUBHOCTH PabOTHI Mara3uHa ¢ MPUMEHEHUEM YMHBIX JlaTyukoB. Ha ceronusiii-
HUW J€Hb JyYIlIE MUPOBBIE CUCTEMBI B aBTOMATU3UPOBAHHOM PEXUME 00ecTeun-

BaIOT pEUIEHUE 3a]a4 IEPBOr0, BTOPOr0 U TPETHETO YPOBHEM.

MoHUTOpPUHI

3. KoHTpOonb u
AnarHocTuka

2. NMoparoToBKa AaHHbIX,
OTYETHOCTb,
ynpaBneHue

1. C60p u nepepava
UHdopmauum

Pucynok 1 — Mogaens naeanbHOM CUCTEMBI MOHUTOPUHTA
Ha nepBoM ypoBHe Bcs MH(GOpMAIKsl, OCTYIA0IIAst CO CTAHINI yIpaBIICHUS
U IPYTrUX UCTOYHUKOB, COOMpPAETCS U NMEPEeAAETCs O KaHajaaM CBSI3U Ha KOHTPOJIb-
HbI TyHKT. HecMoTpst Ha 3 PeKTUBHOCTH U MHOTO(QYHKIIMOHATBHOCTh UCIIOJIB3Y-
€MBIX CETOJHS CUCTEM, JUIS aHAJIW3a U YIPABJIEHUS YaCTO UCIIOIb3YyeTCs TOJIBKO 30
% OT mpuHUMaeMoil HH(OpMaLIHH.
Ha BTOpOM ypoBHE NPOUCXOAUT HAKOIUIEHHE NOCTyNaroIel HHOpMAaIIH U3

Pa3IMYHBIX UCTOYHUKOB B €IMHOW 0a3e JaHHBIX, €€ COPTUPOBKA, (HOPMUPOBAHKE HA
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UX OCHOBE OTYETOB B BUJE CTPYKTYPHUPOBAHHBIX TaOJIULl U UX rpapuuecKoe mnpea-
CTaBJICHUE.

Ha ypoBHE KOHTpOJS U AMArHOCTUKH pa3padOTaHHbBIE MPOrPAMMHBIE KOM-
IJIEKCHI JAIOT BO3MOYKHOCTh OIPEIEIUTh HEOOXOAMMbIE KOPPEKTUPOBKH B OM3HEC-
npotueccax. Takue CUCTEMBI SIBIISIOTCSI MEHEE pACIIPOCTPAHEHHBIMU, U YACTO M0100-
HBII aHAJIU3 NPOBOAAT BPYUHYIO C IOMOUIBIO MOAPYYHBIX IPOIPAMM.

Jl1st perieHust MOCTaBJIEHHBIX 3a/1ad4 HEOOXOIMMO BbIOpaTh MHCTPYMEHT BU-
3yaJu3alyy JaHHBIX, [TO3BOJSIOMNNA MOJy4aTh HEOOXOAUMBIE JTaHHBIE U3 UCTOY-
HUKa, CO3[1aBaTh HA OCHOBE IMOJYYEHHBIX JAHHBIX KyObl JaHHBIX, TPAPUKHA U AHA-
rpammebl. Pe3ynbTaTom 00paboTku nH(pOpMaALUK JOJKHBI CTaTh 1ali00pibl, 1I€MOH-
CTPUPYIOLIUE COCTOSTHUE Pa3HBIX ACHEKTOB JESITEIbHOCTH OPTaHU3aLMHU U IT03BOJISA-
IOLLME IPUHUMATD YIIPABIECHYECKUE pELIeHUS 0€3 NCTI0Ib30BaHMS JOTIOIHUTEIBHON
uHpopmMaruu.

CpencTBom, CIOCOOHBIM BU3YaJIM3UPOBATh KyObl TaHHBIX, sBAsSeTCA Y andex
Datalens. Yandex Datalens — 3T0 cepBHC BHU3yalu3allM¥ U aHAJIW3a JAHHBIX OT
Yandex Cloud. CepBuc npenocrapisieTcss O€CIUIaTHO U MOJAEPKUBAET O€3rpaHny-
HO€ KOJINYECTBO TOJIb30BaTeNield 1 3anmpocoB. C MOMOUIBI0 JAHHOTO MHCTPYMEHTA
MIPEACTABIISIETCS] BO3MOYKHBIM:

- BU3YaJIM3allMsl TaHHBIX;

- OM3HEC-aHAJINTHKA;

- UCIIOJIb30BAaHUE OJJHON CHCTEMBbl BU3YyaJIM3allMM JTAHHBIX BCEMH HEOOXOIu-
MBIMHU YYaCTHUKaMH OU3HEC-IIPOLIECCOB ¢ BO3MOXKHOCTBIO pa3rpaHUYEHUSI YPOBHS
J0CTyIa K CO3/1aBa€MbIM Jalidoopaam;

- NOJKJIIOYEHHE U KOMOMHUPOBAHNE HECKOJIBKUX Pa3HbIX HCTOYHUKOB JTAHHBIX
IUTSL UX BU3YAJIM3AlMK B paMKaxX OJHOTO M TOTO e Jamoop/a;

- oOoraiieHue yke UMEIOIIUXCS JaHHBIX JOMOJHUTEIbHBIMH MOAKIIOYEHU-
SIMH, T€OCIIOSIMU U TIP.

Takum 00pa3om, apXUTEKTYpy KOMIIBIOTEPHOW MOJENH (CM. pUC. 2) MOKHO
OnMcaTh CIECAYIONIMM 00pa3oM: ¢ JaTYMKOB coOupaeMas Chipas HH(POpMALHs MO-

CTyIacT B CCPBCPHOC 0011aK0 AAaHHBIX, I'AC IMTPOXOAUT HPOUCCC UX OYUCTKH, OTKY/da
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JTaHHBIE MOMA/IAI0T B CTPYKTYPUPOBAHHOM BHU/IE B TAONUIIBI, 00pa3yroiiue 6a3zy naH-
HbIX. Ha mocnegHem stame qanHbie mepeatoTes B IPOrpaMmy, BU3yTH3UPYIONIYIO
uHpopManio U 00pa3yrolly0 Ha0Op TaKuX TI'pauUKOB, HA3BIBAEMBIX BUTPHUHOU

TAHHBIX.

Konunyecteo
noceturtenen
Rarumk 1 3a ieHb - 2546
OheKTUBHOCTbL -
paboTbl cKnagos - 79%
DOatuunk 2 > [aHHble —_—> —_—>
Ba3sa paHHbIx

YpoBeHb KomgopTa
B MarasuiHe - 83%

ButpuHa paHHbIX

DOatuunk 3

Pucynok 2 — Mogaens uaeanbHON CUCTEMBI MOHUTOPUHTA
Hanee B paboTe ObLIM MpOaHATU3UPOBAHBI BO3MOXKHBIE TPUMEHSIEMbIE JaT-
YUKW JUIsI KOHKPETHOTO MarasuHa M MpeUIokKEHbl BApUAHTHI MOJydaeMoi uHpop-
Mal¥H IS NOCNIEAYIONIEN €€ BU3yanu3auu. Pe3ybTaTsl aHaau3a MpeCTaBICHbI B
Tabnuie 2.
Tabnuna 2. Ananu3 npuMmensieMbix 1atuukoB [0T B oTpaciu po3HuuHON

TOPTOBIIU

JlaTyuk Onucanue HNupopmanus 1iis1 aHAJTUTUKHA

KonunuectBo nocerurenei, nory-
OnpenensieT KOIu4eCTBO
JlaTuuk nBU- . JISIPHBIE MAPIIPYThI ABUKEHUS 110-
MOCETUTENEH, UX JBUKE- .
KEHUS KyTarteJyiei, 30Hbl ¢ HANOOJBIINUM U
HUE 110 Mara3uHy
HaUMEHBIIUM TpaduKoM

TemriepaTypHble IOKA3ATENM I10-
TennoBusunon- | M3MepsieT TEIIOBbIE CUT- | KyMaTeniei, ypoBeHb koM(popTa B
Has Kamepa HATypbl NOKYyTIaTeJIEN MarasuHe, pacIpeieJICHUE ITOKYIIa-
TEJIEH MO 30HaM MarasuHa

Co0OuparoT 1aHHbIE O [Ipoxaxku TOBapoB, OCTATKU TO-
MpoJaxkax, OCTaTKax TO- | Bapa, MOMYJISIpHbIE TOBAPHI, TO-
Bapa, BpEMEHU HAXO0XJie- | Bapbl C HU3KOI 000paunBaeMo-
HUS TOBapa Ha MOJIKE CTBIO

YMHBIE TOJIKH
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JlaTyuk Onucanue HNupopmanus 1iis1 aHAJTUTUKHA
PanapHbre 1at OrcnexuBarot nemxenue | [loBenenne nokymnareneu y KoH-
‘-II/IKI/Ip MOKyNaTeNe OKOJIO TO- | KPETHBIX TOBAPOB, UX MPEANOUTE-

BapoB HUS
OTcliekuBarOT Mepeme-
€HHE TOBapOB Ha DddexTuBHOCTL PaOOTHI CKIIaIa
RFID-meTkn t p bd P A4,
CKJIaJI¢ U B TOPTOBOM ONTUMHU3AIUS TOBAPHBIX 3aM1ACOB
3ase
Buneoxamepsl eMorpapuuecKue XxapakTepu-
P Pacno3znaror nuna, onpe- A pag . P P
C UCKYCCTBEH- CTHKH MOKYyTaTeNIeH, UX OBEeIe-
JEJISIFOT MO U BO3PacT
HBIM UHTE- . HHE B Mara3uHe, aHaju3 UX COCTO-
MOKynaTenen
JIEKTOM STHUSI B OUepeau

Ha cnenytomem stane paboThl HEOOXOAUMO NPOPaA0OTaTh HEMOCPEICTBEH-
HYIO Mepe/lavy JaHHBIX C JaTYUKOB B 0a3y gaHHbIX. [Ipumep 0a3bl 1aHHBIX, TIEpe-
JTABAEMBIX CO CKJIaJa Mara3uHa ¢ npuMmeHnenrneM RFID-MeTkn mpencrasiieHa Ha

puc. 3.

[AsuxeHue ToBapos Co3pats paracer

B Google Sheets Boitti uepea Google O6HOBNATL ABTOMATHHECKM £ O6HoBuTb paHHble

Tosapbi npoexT - fluct1
1D onepauuu fara ID Maraauxa ApTukyn KOnuuecTso ynakoBok, wr. Tun onepauwun Liena py6./wr.
+ [obasuts daitn
2021-06-01 180 Nocrynnexune
2021-06-01 180 MNpopaxa
2021-06-01 180 Nocrynnexne
2021-06-01 170 Mpopaxa
2021-06-01 Mocrynnexune
2021-06-01 Mpogaxa
2021-06-01 Nocrynnenue
2021-06-01 MNpopaxa
2021-06-01 MNocrynnexue
2021-06-01 Npopaxa
2021-06-01 MNocrynnenue
2021-06-01 MNpopaxa
2021-06-01 Nocrynnenue
2021-06-01 MNpopaxa
2021-06-01 Moctynnenue
2021-06-01 MNpopaxa

2021-06-01 MNoctynnenue

2021-06-01 [poaxa

Pucynok 3 — JlaHHbI€ O HAIMYUU TOBAPOB Ha CKJIaJe ¢ ucnosib3oBanuem RFID-

MCTOK
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Ha nocnennem sramne padoTbl HEO0X0IUMO C(HOPMHUPOBATH OTAEIBHO B3SThIE
rpaduku u ux obuiee pasmelnieHne Ha gamoopae. [Ipumep onucanust mojenu Ta-

koro rpaduka B cpene Yandex Datalens mpeacTtaBieH Ha puc. 4.

Yapt MNpopaxy T08apos NPO AHAM ' Hasecs axkpan

v faracer: Cron6uaras garpamma 83

Vmepenns
1D Marasuna
1D onepaun
ApTukyn KONM|eCTB0 YNakoBoK, .

Pata

Tun onepaumn

LUena py6./wr.

MNoxasarenn

KOMMHECTBO yNakoBoK, WT.

OunsTpbI

1D marasuxa: M1

Tun onepauyu: Mpopaxa

Pucynoxk 4 — Jlannsie o [Iponaxkax ToBapa 1o JHam
[Ipumep ommcanus BUTpUHBI AaHHBIX B cpede Yandex Datalens mpencraBien Ha
puc. 5. [lonnas Bepcusi BUTPUHBI JAHHBIX U MPOTPAMMHBIN KOJ MPEACTaBICHBI B
[Tpunoxenun A.

Yandex Datalens ™" YnpasnieHne yMHbIM MarasuHom

WHdpopmauus no nokynarensm (4aT4mk ABUKEHNs) [vHamuka npopaxu ToBapos (nepeaaya MHGpopMaLmm o npoaaxax)

Konuuecrso nokynareneit 19

B MarasuHe ceivac ’
76

OcTaTku TOBapoB ([aT4MK1 YMHbIX NONOK 1 ctennaxei, RFID-meTku)

CpepHee KONMYECTBO NOCETUTENEN NO AHSAM U BPEMEHHbIM MHTepBanam

(BuaeoKamepbl C UCKYCCTBEHHBIM UHTENNEKTOM)
I Detb Heaen 10-14 14-18
} BropHuK

MoHepenbHuK

MNatunua
Cpepa
Cy66ora

Yersepr

PucyHok 5 — ButpuHa naHHBIX yIpaBiIeHUs YMHBIM MarasuHoM
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3. JKOHOMHKA Pa3padOTaHHOIO NPOEKTAa
Ha nocnegnem stane paboTsl Obl71a chopMUpOBaHA CMETA 3aTpaT 110 MPo-
€KTy, peJcTaBieHHas B Tabnuie 3.

Tabnuma 3. Cmera 3aTpar 1o npoeKTy

3aTpaTbl Ha eqH- Kouuue-
Cwmera 3aTpar HHMILYy TPOAYKTA, CTBO, IIT. Cronmocre,
pyo.
pyo.
I. Apenma cepBepoB B
Yandex Cloud i ) 100000
2. 3aKyIKa yMHBIX JaT4Yu-
kOB [0T
2.1. amuux osudicenus 2 000 30 60 000
2.2. Tennosusuonnas xa- 130 000 ) 360 000
Mmepa
2.3. Jlamuuxu 38yxa 500 10 5000
2.4. Ymnvie noaxu 7 000 100 700 000
2.5. Paoapmvie oamuuxu 25000 5 125 000
2.6. RFID-memxku 50 1 000 50 000
2.7. Buoeoxamepwl ¢ uc-
KYCCMBEeHHbIM UHMELIEeK- 35000 5 175 000
mom
3. Omnarta Tpyaa paboT-
HHUKOB, HETIOCPEICTBEHHO
3aHATHIX Pa3pabOTKON U - - 200 000
BHEJPEHUEM IMPOTPAMMBI
B KOMITAHHUIO
UTOI'O 1775 000

4. OxxugaeMblie pe3yJabTaT

Cpenr OCHOBHBIX OKHMIAEMBIX PE3YJIbTATOB BHEAPEHUS MTPOEKTA MOKHO BbI-
NEIINTh:
1)  yayumeHue kadecTBa oOcioyKMBaHUS NoKynatenen. Bl-cucrema MoxeT oT-

CJIC’)KMBATH OT3bIBLI KIIMCHTOB, OLICHNBATh YPOBCHL YIOBJICTBOPCHHOCTH U
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ONpEeNeNATh NPUUUHBI HEIOBOJILCTBA, UTO MO3BOJISIET OBICTPO pearupoBaTh HA U3-
MEHEHUS MOTPEOHOCTEN U MPEANOUYTEHUI oKy aTeNeH;

2)  onTUMM3alUs ACCOPTUMEHTA U IIEHO0Opa3oBaHusl. AHATU3 IAaHHBIX O MPOJa-
Kax, MPEANOYTCHUSAX MTOKyNaTeIed U KOHKYPEHTHOU CPelie MO3BOJISIET ONPEAECTUTD
HanOosiee BOCTPEOOBaHHBIE TOBAPHI U YCTAHOBUTH ONTUMAIIbHBIE 1IEHbI, YBEIUYU-
Basi NPUOBLIILHOCTh Mara3uHa;

3)  yKperuieHue CBs3eil ¢ mapTHEpaMu U MOCTAaBIIUKAMU. AHAJIU3 JaHHBIX 103~
BOJISIET Mara3uHy OMpeieNuTh HanOOoJee HAJIEKHBIX U BBITOJHBIX MOCTABIIUKOB, a
TaKke pazpadoTaTh COBMECTHBIE MAPKETUHTOBBIE aKIIUU U MIPEIJIOKEHUSI, CTUMY-

JIMPYIOIUC IMTPOJaKu.
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SAKVIIOYEHUE

B coBpeMeHHOM MHpe KOMMaHUW HAKAIUIMBAIOT 3HAYUTEIbHBIE 00BEMBI UH-
dbopmanuu, KOTOPYr0 HEOOX0IMMO HAKATUTMBATh, XPAHUTh U JOJIKHBIM 00pa3oM 00-
pabaThiBaTh. /(7151 BBIMOJHEHUS 3TUX (PYHKIIMU MHOTHE KOMMAHUU MPEANOYUTAIOT
opraHu3oBbIBaTh KoprnopaTuBHOE XpaHUIUIIE JAHHBIX.

Korga komnanuu oObeIUHSIIOTCS JUIsl OpraHu3anuu ooiie nHdopMaion-
HOM CHCTEMBbI, BaXXHO HE TOJIbKO HACTPOUTh HHTErPAIIMOHHOE B3aMMOJICUCTBUE
MEXK]ly BCEMH YUYaCTHHUKaMH OM3HEC-TIPOIECCOB, HO U 00pabaThiBaTh HHPOPMALIIIO
C LEJbI0 MPUBEJCHUS €€ K YHUPUIUPOBAHHOMY BHUAY. DTO HEOOXOAUMO, TaK Kak
pa3lInuHbIe KOMIIAHUU MOTYT HUCIOJIb30BaTh Pa3HbIE CUCTEMBI JIJIsl BEJICHUS OTYET-
HOCTH U XpaHEHUS TAHHBIX, B CBSI3U C YEM MPU B3aUMOJICHCTBUSAX CO CMEXXHBIM KOM-
MaHUSIMU MOT'YT BO3HUKATh MPOOJIEMbI B UTEHUU TAHHBIX.

Bo uzbexxanue nmpoTuBOpeunii HEOOXOAMMO OPTraHU30BBIBATH XPAHWIIUILIE
JAHHBIX CO CUCTEeMAaTU3UPOBAHHON U YHUPULIMPOBAHHON HH(pOpMaIIUEl, KoTopas B
JanbHEUIIeM MOXKET ObITh UCIIOJIb30BaHA JIJISl TEX WJIM UHBIX HYK]I JTU1IA, TPUHUMA-
fotiero pemieHus. KoprnopaTuBHoe XpaHWIIUINE JAHHBIX TaK)KE MCIOJIB3YETCS NS
nepeaayu nHGoOpMaIuy B CUCTEMY BU3YyallU3alluu Jis 00Jiee HArIsJHOTO ee pe-
CTaBJICHMS U y100CTBA YTECHHUS.

B xoxe paboThl cipoekTrpoBaHa apxutekTypa KoprnopaTuBHoro xpanunuiia
JAHHBIX JIJI1 Mara3uHOB, UCTIOJB3YIOIIUX YMHBIEC IATYMKHU, YUUTHIBAIOIAS HAIUYWE
cripaBoYHOU MH(pOpManuu, UHGOpPMAIMKA ONEPATUBHOTO 3HAUEHHUS, a TaKxke obec-
neyuBaromas GopMUpOBaHKE BUTPUH JaHHBIX HA OCHOBE MOCTYIAIONIEH B XpaHU-
nuiie uHpopMaiuu.

[IpoBeneHa nepegavya JaHHBIX BUTPUH B CUCTEMY BU3yaju3allud, HA OCHOBE
Yero MoCTPOEHbl MHOTOMEPHBIE KyObl TaHHBIX, & TAKXKE AAIO0PI.

Ha ocHOBe moJiydyeHHBIX YapTOB B CUCTEME BU3YaJIU3aIlMU C/ICJIaHbl BBIBOJIbI
0 11eJIECO00Pa3HOCTU NMPUMEHEHUS MOJOOHBIX UHCTPYMEHTOB JJisi OLEHKHU A Pek-

TUBHOCTH OM3HECA.
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Hpuaoxenue A. Ckpunt pa3padoTaHHON NPOrpaMMbl
[Tonnas Bepcus pazpaboTaHHOI IPOTrpaMMBI MO CCBLIKE:
https://datalens.yandex/3rm1chcni9q6r

Cxpunt Moy namobop/a:

import pandas as pd

import matplotlib.pyplot as plt

# Co3daem npumep 0aHHbIX

data ={
Tpynna': ['A’, 'B’, 'C’, 'D’, 'E'],
‘BHauenue 1": [10, 15,7, 12, 9],
‘BHaueHue 2": [8, 11, 9, 6, 14]

}

df = pd.DataFrame(data)

# Co3daem cucmozpammul

plt.subplot(1, 2, 1)

plt.bar(df['Tpynna'], df['3nauenue 1'])

pltxlabel('Tpynna’)

pltylabel('3nayenue 1')

plt.subplot(1, 2, 2)

plt.bar(df['Tpynna'], df[ 3nauenue 2'])

pltxlabel('Tpynna’)

pltylabel('3nayenue 2’')

# Co3daem kpyzogyto duazpammy

plt.figure()

plt.pie(df['3nauenue 1'], labels=df[ Tpynna'], autopct="%1.1f%%")

# Omobpaxcaem dawb6opd

plt.show()
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