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1BYJIUM

VLYY JJACTYP



I. UIIIYHU JACTYP

Kupunm

Jlactyp V36ekucron Pecny6mukacummar 2020 iimn 23 ceHTa6paa
TaciuKIaHral  “Tasaum Tyrpucupa’rn Konynm, Y36exmcron PecryGmukacu
Hpesunentuuunr 2017 fiun 7 despangaru “Y36ekucron Pecny6aukacuHu sHana
PUBOXJIAHTUPHIN OYyinua Xapakatiap crpaterusacu tyrpucuna’tu [1d-4947-con,
2019 #mn 27 aBryctmarm “Onumii TabauM Myaccacaiapu paxbap Ba memaror
KQJApPJAPUHUHT Y3JIYKCU3 MAJIAKACUHHU OIIMPHUIN THU3UMUHH KOPHUM  STHII
Tyrpucupa’tn  11®-5789-con, 2019 imm 8 okradpmarum  “Y36eKHCTOH
PecniyOnukacu onuii  TabiauMm  TusuMuHM 2030  fuiarada  pUBOMXIIAHTHPUIIT
KOHUECMIMUACUHU Tacaukiaam Ttyrpucuaa’ tu [1D-5847-con Ba 2020 uwmn 29
oktaOpaaru “Unm-danam 2030 #unraya pUBOXKIAHTUPHUIN KOHIICMIUSACUHU
TacquMKIAm TYFpucHaa’tH 11dP-6097-comnn PapMonmapn Xamaa Y30eKHCTOH
PecnyOnukacu Bazupnap Maxkamacununr 2019 iun 23 cenrsOpnaru “Onuit
TaBJIMM Myaccacajlapy pax0ap Ba Mearor KaJpJapuHUHT MajlaKaCMHHU OUTHPHIII
TU3UMHUHU SHaJa TaKOMWUIAIITUPHUIL Oyinda KymuMua dYopa-Taadupiap
TVrpucuaa’tu  797-connmu  Kapopunma OenrunanraH  ycTyBOp — Basudanap
Ma3MyHHJIaH KeJIMO YMKKaH X0J1/1a Ty3uiraH 0yauo, y oJiuii TabIuM Myaccacaiapu
negaror KaJapJIapyuHUHT KacO MaxopaTd XamJia WHHOBAIMOH KOMIETEHTIUTHMHU
PUBOXJIAHTUPHII, COXara OWJ] WJIFOP XOPWXKUU TaxkpuOanap, sSHTM OWINM Ba
MaJIAKAJIAPHY Y3JIAIITUPULI, IIYHUHTICK aMaJuETTa )KOPUM 3THUIL KYHUKMaJIapUHU
TaKOMUJUTAIIITUPUIIIHA MaKcaJ KUIaIu.

Kaiita tanépnamr Ba Majlaka OIIMPUIN MYHAJWIIWHUHT Yy3Ura XoOcC
XYCYCUATIApH XaMja J0J3ap0 MacanajapuaaH Keiand YWMKKaH XOJjaa JacTypia
TUHTJIOBYMJIAPHUHT MYTAaXacCUCIUK (aHiap Jgoupacujaard OWiInM, KYHHKMA,
Majiaka XaMmaa KOMIIETECHIMSJIApUTa KyMWWJIaIuraH Tajabap

TAKOMUJUTAIOTUPUAUINIIN MYMKUH.




MoayaHHMHT MaKcaau Ba Basudanapu
“Karra MabJyMOTJIAPDHU KAWTAa MLLJIALI YCYJ Ba BOCUTAJIAP* MOAYIMHUHT
MAaKCaJM: KaTTa MabJyMOTiap OujaH MILJIAll TEXHOJIOTUsIapu Oyiimda onui
TabJIUM Myaccacajapd MeAaror KaJpJlapuHUHT KacOMil KOMIIETEHTJIMTHUHH
OLLMPHILL.
MonayaHuHr Badudajapu: OJIMi TabJIMM Myaccacalapy Meaaror Kajapiapuaa
KaTTa MabJIyMOTIap OWJIaH MIUIAII TEXHOJOTHSIIApH XaKHJa Hazapuil Ba aManui

OWIMMITapHU, KYHUKMA Ba MaJlakaJlapHU IIaKJUIAHTUPUIIIaH noopar.

MoayJ1 0yiin4a THHIJIOBYMJIAPHUHT OMIIMMH, KYHUKMACH, MAJIaKACH Ba
KOMIIeTeHIUSAJIAPUra KyHnjaauran tajgadsaap
“Katra MabJyMOTJIApHH KalTa MUOLIANI YCyJ Ba BOCHTAJIAP* MOIYJIWHU
V3IalTupul KapaéHuga aMmanira OlUpUIagural Macajaiap I10Mpacuas

Tunriaouu:

e xarra wmabiaymornap (Big  Data)uuHr  XycycusTiapu, — KaTTa
MabIyMOTJIApHU KalTa unuiam ycyinapu, Hadoop TH3MMU WMKOHMSITIIApUHU
Ounuuwiu Kepax.

e KaTrTa MabiAyMoOTiap cypoBiapHuHr Hive TH3uMu opkanu amaira
ommpuii, SQL tumura xupum, SQL man HiveQLga, HIVEe nan HIVEQL ra
yrum, Hadoop tusumupan daimiapau cypam yuyH Hive nan doitmananuimi;
Hadoop Tusumura mabiaymotinapuu YyTkazuii, Hadoop tusumuma daitiapuu
Kaiita wunam, Hadoop TH3uMuman MabliyMOTIApHU OJIUII KYHUKMAAApU2a 3Ta
OYJIUIIN JIO3UM.

e Karta MabiaymoTiap Ounan Hadoop tuzumuia unuiain manaxkanapuza sra
OYTIUIIIH JTO3UM.

e KaTTa MabJyMOTIAp acocuja axO0opoT THU3UMIIAPUHU OOIIKApHUII

Komnemenyuanapuza 3ra 0y JO3UM.




MoayaHu TAIIKKHJ 3THII Ba yTKA3UII 0yiiM4a TaBcusijiap
“Karra MabJyMOT/IapHH KaliTa HILIAII YCYJ Ba BOCHUTAjJap “ MOIyJIH
Mabpy3a Ba aMaJIuii MalIFyJ0TIap MaKIuAa oinub Oopuiaau.

Monyiman YKuTHI kapa€Hua TAJIMMHUHT 3aMOHABAW METOJIAPH, IIEAATOTUK
TEXHOJOTHsUIap Ba axXOOpOT-KOMMYHHUKALUsl TEXHOJOTHSUIApU  KYJUITAHWIIUIIN
HazapJa TYTUJITaH:

- Mabpy3a JAapciiapyuiia 3aMOHABHW KOMIIBIOTEP TEXHOJOTHsUIApU EpAaMujia
IIPE3EHTALMOH Ba JIEKTPOH-AUIAKTUK TEXHOJIOTHSUIAPaH;

- VTKa3uiIaqural amajanid MalFyJIoTiaapJa TEXHUK BOCUTAIIAP]IaH, SKCIPECC-
CYpoBIIap, TECT CYpOBIApH, aKJIUN XYKyM, TYpyXJiM (UKpJall, KUUYUK TypyxJjap
OuJaH UILIAll, KOJUIOKBUYM YTKa3ulll, Ba OOIIKa MHTEPAKTUB TabJIUM yCYJUIAPUHU

KYJUTalll Ha3ap/ia TYTHIAIH.

MoayJHHMHT YKYB peajaru 001mKa MoayJiap OujaiaH OOFJINKINTH
BA Y3BHIJIUTH
“Karra MabJyMOTJIAapHH KailTa HILIAII YCyJ Ba BOCHTAJap” MOIYJH
Ma3MyHu ~ YKyB  pexagarn  “‘KuOepxaBdcuznuk”, “bynayrnu  xucoOuaii
TexXHoJoTUsapu®, “Ax6opor xaBdcuznuru” YKyB MOIyJUIapu OwiaH y3BUU
OOfJIaHraH XOJiJla TMEJArorIapHUHT  TabIuM >KapaéHuaa OyiayTiu xucoOmar,
KaTTa MabJIyMOTJap Ba BUPTyall peaJUIMK TU3MMIIapuaaH doiganaHum Oyiinua

KacOuii meJaroruk Tanéprapiank Japa’kaCuHU OMIMPHUIITA XU3MAT KUJIA IH.

Moy HMHT 0JIMH TABJIUMMIATH YPHHU
MoaynHu y3namTUpUII OPKaIU TUHIJIOBYMIIAP SJIEKTPOH XyKYMATHU KOPUU
STUIIHM YPraHuill, amaiaa KyJjulaml Ba 0axoJanra Joup KacOUil KOMIETEHTIMKKA

ara Oymanumnap.




Moaya 0yiinmua coaryiap TAKCUMOTH

Aynuropus yKyB
IOKJIaMacu
Ne Moayns MaB3ynapu
KyMIlaJaH
= ==
s 2 | g
X | & 2 &
- S
1. | Karra mabiymotnap (Big Data) Tymrynuacu 2 2
2. | KarTa MabIyMOTIapHUHT XyCYCHSTIapH 2 2
3 | KaTTa MabiyMOTJIapHH KalTa UIILIAM yCyJIapu 2 2
4 | Karra mabiymoTiap cyposiapHuHr Hive tuzumu
opkamu amaira omupuml. SQL Tunura xupwi,
4 4
SQL pan HiveQLga, HIVEe man HIVEQL ra
yTHUII.
5 | HIVE e HIVEQL ra xupumi, Hadoop daiimnapuu
2 2
cypam yuyH Hive-nan doitnananuin
6 | Hadoop TtH3uMura wmabiyMOTJIApHU — YTKA3MILL
Hadoop Tusumupa daitutapan  kKaiita wnman. | 4 -+
Hadoop tTu3umMugan MabiyMOTIApHU OJIULL.
Kamn: 16 6 10




HA3APUI MAIIFYJIOTJIAP MASMYHH

1-mabpy3a: Karra mabaymortaap (Big Data) trymynuacu (2 coar)
Karra masmymotnap (Big data) ra xupum. Karra masaymotiap (Big data)
TymyHuacu, Tabpuduapu. Karra wmabmymornap (Big data): acocwuit

Bazudaap.

2-mabpy3a. Katra MabiayMoOTJIapHUHT XycycusaTiaapu (2 coar)
Karra mabsnymornap (Big data) Hunr adzammmknapu. Taxiaun KuJuHaIUTaH
MabJIyMOTJIAPHUHT Xa)XMHU, aHbaHABUN MabIyMOTJIap TaxJIWi TU3UMJIIAPU OO

KCTTaHIda, KaTTa MabJIyMOTIIApHHA XI/IC06H3HI TU3MMHNHN )KOpI/II;'I CTHIII.

3-mabpy3a. Katra MabaymoT/IapHu KaiTa nnuiam ycyJuiapu (2 coar).
Google File System (acocuii xapakTepucCTHKaiIapH, HIJIAll TaMOWMILIApH).
Hadoop Ttakcumnanran ¢aiim Tu3uMHu (acOCHMl XapaKTepUCTUKAIAPH, HIIUIALI
TaMOWMILIapH). MapReduce (acocuii XapaKTepUCTHKAJApH, UIIanl

TaMOUMILJIapH ).

AMAJIMIA MAIIFYJOTJAP MABSMYHH

l1-amanmii um. Karra mabaymoTnap cypoBinapHuHr Hive Tuzumm opkaiu
amanra ommpuil. SQL tunura kupui, SQL gan HiveQLga, HIVEe nan HIVEQL
ra ytuul. (4 coar)

2-amammii um. HIVE e HIVEQL ra xupum, Hadoop daitmapau cypain
yuyH Hive-nan ¢oiinananum (2 coar)

3-amaqmii mm. Hadoop tusummura mawsiaymotnapuu yTkazum. Hadoop
Ti3uMuAa daiyiapan Kaiita unuiam. Hadoop Tu3uMugan MabyMOTIApHU OJIHIIL

(4 coar)




YKHUTHII HAKJJIAPH

Maskyp moayn Oyitnua Kyiuaara YKUTUII Mak/Utapuaad Gpoiaananuianm:

- Mabpy3ajlap, aMajuil MalFyJoTiap (MabiymMOTiap Ba TEXHOJIOTHUSIIaApHU
aHrna® onMIl, aKiIMi KU3UKHUIIHU PHUBOXJIAHTUPHIL, Ha3apuil OWIMMIIapHU
MycCTaxKamiaill);

- naBpa cyxOarnapu (KypwiaéTraH jonxa edumiiapu Oyinda takiudg Oepuii
KOOWIMSTUHYN OIIWPHIN, OSIIUTHIN, HWAPOK KWIHII Ba MAaHTHKUK Xyjocajap
YUKAPUIII);

- 0Oaxc Ba MyHO3apajiap (JioMuxajgap eyuMu Oyinda mamwuiap Ba acociu
apryMEHTJIADHA TaKAUM KIJIMII, SITUTHII Ba MyaMMOJiap €YUMHUHHU TOIHII

KOOMJIMSITUHU PUBOXIAHTHPUIN).




11 BYJIUM

- MOJVYJIHU VKUTHUIIJA
. DOUJATTAHUIIAJIUT AH
. UHTEP®AOJI TABJIUM
. METOJUJIAPU




1. MOJIYJIHU VKATHIIIA ®ONIATAHUIAJIUTAH THTEP®AOJI
TABJIMM METOUIAPH

«bJiaym KyOurm» Mmeroau

MeToaHUHT MakKcaau: Ma3kyp MeTOJ| TUHIJIOBUMJIApAa SIHTH axO0opoTiap
TU3UMHUHU KaOyJ KWIHII Ba OWJIMMIIAPHU V3TAIMTHPUIUIITNHN CHTUJUIAIITHPHIIL
Makcaau/a KYJUIaHWIaau, UIYHUHTACK, Oy MeToJ THUHIIoBUWiIap yuyH “O4uk”

caBoJuIap TY3HIII Ba yJiapra >kaBo0 TOIMMII MaIllKU Ba3u(acuHu Oenrmiaiam.

MeToaHu aMaJIra OIIMPHUIN TAPTUOH:
1. Ymly Metoauu Kyiam yuyH, oaauid kyo kepak 0ynaau. KyOHuHT Xap oup
TOMOHMJA KYWUUAATHU Cy3J1ap €3UJIau:
o« Cana0 OepuHr, Tabpud OepuHr (oaIMH CaBOJI)
e Hwuma yuyH (ca0a0-0KHOATHU AHUKJIAIUTHPYBYH CABOJI)
o  TymmuuTupu® OepuHr (MyaMMOHM Xap TOMOHJIAMa Kapall
CaBOJIN)
o Takung OGepunr (amMaauéT OUIaH OOFJIMK CABOJI)
o MucoJu KeJTUPHUHT (MKOAKOPJIUKHU PUBOKIAHTHPOBYH CABOJI)

o  Dukp OepuHr (TAXIMJI KWIHII Ba 0aX0J1a1 CaBOJIN)

2. YKUTyBUM MaB3yHU Oenruinad oepau.
3. YkutyBun KyOuWKHM ctosra Tauuiaiau. Kaiicu cy3 4mkca, yHra TETHIUIU

CaBOJIHU Oepaju.




“KWHL” meToan

Metoauuur makcaau: Maskyp METOJl TUHIJIOBUMIIAp/A SIHTU axOopoTiap
TU3UMUHU KAyl KWIMII Ba OWIMMJIApPHM TU3MMJAIUTUPHUIL  MaKCaauaa
KYJUIAaHWJIaa¥, LIYHUHIJEK, Oy METOJ THUHIVIOBUMJIAp YYyH Map3y Oyiinya
Kyliuaaru skajaBajijna OepuiraH caBojulapra >kaBo0O TONUII MalIKW Ba3H(acHHU

Oenrninann.

N3ox. KWHL:

Know — numanapnu bunaman?

Want — numanu ounuwnu xoxaiauman?
How - kanoati ounu6 oncam 6ynraou?

Learn - numanu ypeanub onoum?.

“KWHL” metoau

1. Humanapuu ounaman: 2. Humanapnu ounuwmnu
- XO0X1aUMaH, HUMAIapHU

ounumum Kepak:

3. Kanpai kuiu6 0uiub Ba 4. Humanapuu ounuod onoum:

TONMUO OJIAMAH: -




“SWI1H” metoan

Metoauuur makcaau: Maskyp METOJl TUHIJIOBUMIIAp/A SIHTU axOopoTiap
TU3UMUHU KAyl KWIMII Ba OWIMMJIApPHM TU3MMJAIUTUPHUIL  MaKCaauaa
KYJUIAaHWJIaa¥, LIYHUHIJEK, Oy METOJ THUHIVIOBUMJIAp YYyH Map3y Oyiinya
Kyiuaaru xaaBanga OepwiraH oOJITUTa caBojUlapra >kaBoO TOMMII MAIIKU

Basu(acuHu OeITHIIalIN.

Tab I/I(l)I/I, Ma3MYHH, HUMa YY4YH

UIIaTUIAIN)

Where? Kaepna (>xoinamran, KaepaaH

OJIMII MYKHUH)?

What Kannaii? (mapametpiapu, Typiiapu
kind? MaBKy/1)
When? Kauon? (ummatunanm)
Why? Huma yuyn?
(MIaTUIAIN )
How? Kannaii knum6? (spatuiay,

CaKJIaHaJlu, TYJIUPUIIA]IH,

Taxpupiamn MyMKHUH)




“SWOT-taxaunia’” MmeToau.

MeToaHMHI MaKcajau: MaBXKyJ Hazapuid OwiMMiIap Ba aMalul
TaXpuOalapHU TaxXJWJI KWINIL, TaKKOCHall OpKald MyaMMOHH XaJl OSTHUII
UYyJUIapuHU TONHWIITa, OWIMMIIApPHM MyCTaxKamJjall, TakpopJjaml, OaxoJaura,
MYCTaKWJI, TaHKUIUN (PUKpIAIIHKA, HOCTaHIAPT TapakKypHH IIAKIJIAaHTHPHUIITa

XHU3MaT Kujaaau.

S — (strength) * Ky4IH TOMOHJIapU

W — (weakness) * 3au(, Kyucu3 TOMOHJIAPU

O — (opportunity) * UIMKOHUSITIIApH

T — (threat) * xaB(map

“BEEP” meToamn

Metoanunr makcaau: by meron mypakkal, KYTapMOKIM, MyMKHH KaJiap,
MyaMMOJIA XapaKTepuaard MaB3yJapHU VpraHuira KapaTWiraH. MeTOXHHHT
MOXUSITHA IIyHAAH MOOpaTKH, OyHJa MaB3yHUHI TypJu TapMOKJapu Oyinda Oup
xun axOopor Oepwrianu Ba aiHM TalTAa, YJApHUHT Xap Oupu amoxuaa
acmeKkTyiapjla MyxoKama »JTWiaad. MacanaH, MyaMMO IKOOMM Ba canOuit
TOMOHJIapH, ad3auiukK, (a3uiaaT Ba KaMuwIukiIapu, ¢oiaa Ba 3apapiapu Oyiinua
Vypranunaau. by wuHTepdaon MeTo[ TaHKUAWHN, TaXJIWIAKA, AaHUK MaHTHKAN
bukpnamHn  MyBaddAKUATIAM  PUBOXKIAHTHPUINTA  XaMJa  YKYBUMWJIAPHUHT

MYCTaKWJ Fosiapu, pukprapuHu €3mMa Ba OF3aKd IMIAKIAA TU3UMINW OaéH STHII,



XUMOSI ~ KWJMIIra  UMKOHMST  siparaau. “‘Beep”  meToaumaH  Mabpysa
MaIFyJI0TAapuaa WHANBUAYAT Ba Ky()TIWKIapAard WII NIAKIHAA, aMaJdid Ba
CEMHHAp MAaIIFyJO0TIapua KHYHUK TypyXJiapJard Uil IIaKiIuga MaB3y 3acUIaH
OUTUMIIApHU MyCTaxKamJjall, TaxJIuid KWJIUII Ba TaKKOCiall MaKcaaunaa

doitnanaHu MyMKHUH.

MeTtoann amaJjira olmIMpuin TApTUON:

TpPEHEP-YKUTYBUU UINITUPOKUMIAPHU S5-6 KUIIUAH HOOpAT KHUUK
rypyxJjapra axparaiu;

TPEHUHT MaKCaJu, HapTJIapyu Ba TapTUOU OUJIaH UILTUPOKYUIIAPHU
TaHULITUPrad, Xxap Oup rypyxra yMyMuid MyaMMOHH TaXJIAJI
KWIMHHILY 3apyp OYJIraH KuCMJIapH TYIIHPUITaH TapKaTMa

MaTepUaJUIapHUA TapKaTau;

xap Oup rypyx y3ura OepuiaraH MyaMMOHH aTpoduinya TaxIuil
KWKo, ¥3 MyroxaszajlapyuHu TaBCUsI ATHIIAETTaH cxeMa Oyitnya
Tapkarmara ¢3Ma 0aéH Kuiaau;

HaBOargaru 6ockuyaa 6apua rypyxiaap 3 TaKIuMOTIapUHU
Vyrrazagunap. lllynaan cyHr, TpeHep TOMOHUAAH TaxJIMiIap
YMYMJIAIITHPUIIAAN, 3apYPHUI ax00poTap OuIaH TYIAUPUIAIN Ba
MaB3y SIKYHJIAHA/H.

Myammosiu caBoJl
1-ycya 2-ycya 3-ycya
ad3aury | KamMmywmry | a3ammra | KaM4YrIMra ad3auUTy | KaMYUJTUTH
XyJioca:




“Keiic-cTaan” MeTOIH

«Keiic-ctagm» - wHIM34a cy3 Oyamb, («case» — aHWK Ba3usAT, XOJHCA,
«stady» — ypraHmok, TaxJiJd KWJIMOK) aHUK Ba3USATIAPHU VPraHUIL, TaXJIWJ
KWINII acocua YKUTHUIIHU aMalira OLIMPUIITa KapaTWIraH METOJ XMCOOIaHaIH.
Maskyp w™eton gactnad 1921 #mwn  TapBapa  yHMBepcUTETHIA —aMajiuid
Ba3UATIApJAH MKTUCOAMM OomkapyB (anmapunu Ypranumaa GoigaiaHuin
TapTuOnaa Kyuianuiarad. Keiicna ouuk axOoporiapiaaH €KM aHUK —BOKea-

XOJMcagaH Ba3uiIT cudaTuaa Taxj i yuyH GoiiialaHuin MyMKHUH.

“Keiic MeTOAU” HA aMAJITa OLUMPUII OOCKUYJIAPH

N daoauaT MAKIN

0ocKu4Iapu Ba Ma3MYHH

<

1-0ockuu: Keiic Ba yHMHT AKKa TapTUO1aru ayIuo-BU3yal HIIL;

axOopoT TabMUHOTH OwiaH | v/ Keiic OWIaH TAHUIIMII(MATHIIA, AyIHO0 EKHU
TaHULITUPHIL Meaua MIaKiaa);

v ax0OpOTHH YMYyMITAIIITHPHIIL,

v’ ax00pOT TaxJIHIIH;

v\ MyaMMOJIapHH aHHKJIaIIl
2-00cKu4: Keiicau | v/ mHIUBHIyal Ba TypyX/a HIITALL,
aHUKJAIITAPKIT ~ Ba  YKYB [ ¥ MyaMMOJIapHH JI0J3apOJIMK HEPapXUsACHHA
TOMIIMPUFHU OeNTuanl aHUKJIaI;

v/ acocHii MyaMMOJIM Ba3UATHU OENITHIAL
3-060ockuu: Keiicmarn acocwuii | v\ MHAMBHIyas Ba TypyXJa HIIUIALL,
MyaMMOHH  TaxJWi  OTHII | v MyKOOWII €4nM HYIUIapUHU WILTa0 YHKHILL,
OpKaJdM YKyB TONIIMPUFUHUHT | v Xap OWp €YMMHHHT HWMKOHHATIAPU Ba
€UMMHUHHM W3JIall, XaJd JTULI TYCUKJIAPHU TAXJIWJI KUJIMILL
HynnapuHu viiad YMKUII v/ MyKOOWJI €4MMIIapHHU TaHJIAIIl




4-6ockuu: Keiic eunmunu | v gKKa Ba TypyxJia MIILIAIIL;

€UMMUHM INAKUIAHTHPHII Ba | v\ MyKOOMJI BapHaHTIApHH aMaliia KyJulall
acocJiall, TaKJIUMOT. MMKOHHMSATIAPHUHU acoCall;

v WKOIUN-TONUXaA TAKIUMOTHHY TaliEpIialr,
v SKyHHMH XyJ0ca Ba BasUAT EUYUMHHHHT

aMaJIui aCreKTIIaPUHUA EPUTHUI

“AccecMeHT” MeTOaH

MeToOHMHI MaKcaaM: Ma3Kyp METOJ TabJIUM OJYBUMJIAPHUHT OWINM
JapakacMHM 0OaxoJialll, Ha3opaT KWW, Y3JIAIITHPUII KYPCATKUYM Ba aMalluid
KYHUKMAQJIAPUHU TEKIIHPUIITa WyHANTUpUITraH. Ma3Kyp TEXHHKA OPKaJIHA TabIUM
OJlyBUWJIADHUHT  Owimum  GaonusITd Typjad WyHajmunuiap (TecT, aMaiuid
KYHUKMalap, MyaMMOJHU Ba3WsTIAp MAIlKH, KUECUH TaxJWJ, CUMITOMIIAPHU
aHUKJIaIT) Oyiinya Talurxuc KUiInHaau Ba 0axoJiaHa Iy,

MeToaHu amMaJ/Ira OLIMpPUIN TAPTHOM:

“AccecMeHT’Nap/laH Mabpy3a MaIFyJoTIapua Tajla0aJapHUHT EKH
KATHAIIYWJIAPHUHT ~ MaBXyJ  OWJIMM  JapakaCMHM  VpraHuiuga,  sIHTU
MabIyMOTJIapHU 0a€H KWW, CEMUHAP, aMaJIuil MalIFyJIoTiaap/ia 3ca MaB3y €Ku
MabJIyMOTJIApHU V3JIAIITUPUIL JapakKacMHU Oaxojall, IIYHUHTACK, Y3-Y3UHU
Oaxonamr MakcaauJa WHAUBUAYyaJl IHakiAa QoigamaHuIl TaBCUS JTHIIAIU.
[lyHuHraek, YKUTYBUYMHUHI WXXOIWM EHAAINYBM XaMmMJa YKyB MakcaJJlapvJiaH
Kenub YMKuO, accecMEeHTra KyMnMua TOMIIHPUKIAPHA KUPUTHUII MyMKHUH.

Xap Oup Karakjgaru TYFpu xkaBoO 5 Oamn €ku 1-5 OGanrada GaxoJlaHUILIN

MYMKHH.




MyaMMOJII/I Ba3uAaT

1 TymyH4a Taxjuiamn
(cumMmTom)

Amaunii Bazuda

“UncepT” MeTOaAN

MeToaHu amaJjira OIMpUII TAPTUOH:

» VKATYBYH MAIIFyJIOTTa KaJap MaB3yHHHT aCOCHH TyITyHUYaIapyu Ma3MyHH
EPUTWIITaH MAaTHHH TapKaTMa €KY TAKAUMOT KYPUHUIIUAA TalEpIIaiiu;

»SHTH MaB3ly MOXHMSATHHH EpUTYBUM MaTH TabJIUM OJyBYHIIApTa
TapKaTUIaAN €KUM TAKIMMOT KYPUHUILNA HAMONUII 3TUIIAAM;

» TabJIUM OJTyBUMJIAP WHAWBHUAyaJ Tap3/Ja MaTH OWIaH TaHUIIUO 4YUKHO, V3
IaXCUM KapalllapuHu Maxcyc Oenruiap opkaiu udopanaauiap. MatH Ouiax
unuiania Ttajgabamap €KW KaTHaIIYWiapra KyWugarn wmaxcyc OenruiapaaH

dboinananuI TaBCUS dTUIAIN:



bearnaap Martn
“V” — TaHHIII MABIYMOT.

“?” — Ma3Kyp MabJlyMOTHH TYLIYHMaJIUM, U30X KEpax.

“+” 0y MabJIyMOT MEH Y4yH STHTHJIHK.

(13

— 7 0y QuKp €KM Ma3Kyp MabIyMOTra KapimmaH?

benrunanran BakT SIKyHJAHray, TabJIUM OJYBUWJIAp YYYyH HOTAHUII Ba
TylIyHapcu3 OYiraH MabiyMOTJIAp YKUTYBUM TOMOHHUJAH TaxJIWI KUJIUHUO,
W30XJIaHA/IM, YIAPHUHT MOXUATH TYIUK €putunaan. CaBosuiapra »kaBoO Oepuiiaan

Ba MalIryJOT AKYHJIaHAOIH.
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I11. HABAPU MATEPHAJLIAP

1-mabpy3a: Karra masaymoraap (Big Data) rymynuacu.
Pewxa:
1.1. Big data ra kupuin

1.2. Big data: acocuii azudanap.

Tasnu ubopanap: Big Data — kamma mavaymomaap, Hadoop, Modeling,
Data Mining, Data File Sources, File Exporting, bawopamau oacmypaap
(Predictive Applications).

1.1. Big Data ga kupuu.

Big Data — xaTTa MabaymoTiap - Oy KaTTa XaxXw, TE3JUK, XHJIMa-XULUIMK Ba
UIIOHWIMJIMK ~ OwiaH  OOWIKApWJIAJWraH  MablymMoTiap TYymiamuaup. by
MabIyMOTJIapra WIIJIOB OCPHUITHUHT aHbaHABUH JAaCTypUil TABMHUHOTH TOMOHUIAH
Xal KWIMHUAIIA MYMKUH Oyiamaran XKyjna Karra ¢Ekd MypakkaO Oynirax
MabIYMOTIAPHU TaXJIMJT KAJIUII, MAabIyMOTHH MyHTa3aM PaBHIIA YUKAPUO OJIUTIT
€kl MaBJIyMOTNIap TyIIamiapd OwWiaH Myomaia KWIMII YCyJJlapu Ouiad
WIUTAWIATaH MalIoH XyUcoOJiaHaau. Yiap Typiu XuJl MaHOanapaaH - MHTEPHET,
MOOWJI KypuiaMaiap, WKTUMOWUN MeIna, TeOKOCMHUK KypriiMajiap, CEHcopiap Ba
OolITKa MalIMHa TOMOHUJIAH OJIMHTaH MabiiymoTiaapaad Tamkuil Tonrad. MBBT Ba
MabIyMOT/Iap oMOopuIaH (oliagaHrad Xoi1a aHbaHaBUil MabIyMOT/IApPHA KalTa
UIUTANl Ba TY3WJITaH MabJIyMOTJIAPHU Tax M KWW eHau Kartra mMabiaymoTiap
MyaMMOJIapUHU Xall Kuja oimaiian. Karra MabiyMoTiap TEXHOJOTHSIAPH OYHK
MaHOaJIM TacTypHil TABMHUHOT Ba OMMAaBHUH paBUIIIa TAKCUMJIAHTaH HIILJIOB OCpHIIT
mwiatdopmanapuHn  Kampad omjaau. WKTUCOMUETHUMHT Y3rapuiid OwiaHn Oup
KaTop/aa, TEXHOJIOTHS acocui (mainframe) KOMMbIOTEp, IIAXCHUW KOMIBIOTED,
MIKO3-CepBep  kommbroTepiapu, HWurepuner, cloud computing, moOwu

KOMITBIOTEPJIAp  Ba  WOKTUMOMI  TapMOKJIapAa  puBOXiIaHMokaa. Karra



MabBIyMOTIap MyKamMman OypoH ae0 TabpudiaaraH TEXHOJOTHUSHUHT yuTa
UYHaMUIIMHA OWpPIAIITUPTaH 3BOJIOMUSHUHT CYHITH OOCKMYM cudartuja maiao
Oynaau: Xxucobal, MabJIyMOTIIap Ba KOHBEPICHITHSI.

Karra MabiaymoTinap Tabcupu Kymiaad TapMOKJIap Ba coxajaapia Ce3HIMOKIA.
Karra  mabnymornap  neraHja  ojaTAard  MabiyMoTiap  0a3acHMHHMHT
UMKOHUSTIAPUAAH Tamkapu OViIraH MabaymMoTiap TYIjiamjaapu TYUIyHWIAIH.
Karra MabaymMoTaap KEHT TapKaJraH TEXHOJIOTHS OYIM0, cakyall Ba KaiTa UITUIaIl
KOOWJIMSITUTA €rajiup.

KarTta MabiaymMoTiapHu WHFUIL, KaiiTa UIUIANI Ba TaXJIMJI KWIHII KOOWJIMSITH
JUHAMUK 0030p IIAPOMTIAPHM Ba MWXKO3JIAp €XTUEXKIapura xKaBoO Oepwil
KOOWJIMSATUHU OLIMPUIN OPKAIM YJIKaH pakoOaT YCTYHJIWTMHU TabMUHIIAIIN

MYMKUH.

4 N

CLIENT

Real Time

NoSOL. Darabase

Distributed Distabuted
Processing Fle System
v
SERVER CLUSTER

Task Data Task Data
Task Data Task Data
Task Data Task ata

1.1-pacm. KaTtra MabnymMoTiap y4uyH MUKO3-CEPBEP apXUTEKTypacH



Mwxo3nap napakacumaru apxutekrypa NoSQL wmabmymornap 6aszanapu,
TaKCUMJIaHTaH (aill TH3MMIIapy Ba TaKCUMJIAHTAH MIILIOB OSpHIN TH3WMIIApHIaH
nbopar. NoSQL omatna "dakar SQL smac" ne6 Tamkun kuiaumHaad. NoSQL
MabJIiyMoTaap Oazamapu - y3apo Oornuk Oynmaran, SQL-ra acocrnanran smac Ba
MabJIYMOTHHU ¥3apo OOFIMK OYiaMaran mMabliyMOTNap OuilaH SXIIM WIUIadIUraH
KanuT-KuiMar xydriuknapuaa cakmaiind. NoSQL mabiymoTiap 6a3anapu Karra
MabBIYMOT/IAp YYyH KEHT TapKajraH, KEHTaUTHpUIAAUTaH MabIyMOTIApHU

CaKJIallIHU TabMUHJIANHIN.

1.2. Big data: acocuii Ba3udaJiap.
Karra MabaymMoTIapHUHT acocuil GyHIUSUIAPUHU KEJITUPAMU3:
» MabiyMOTIapHU KaiTa WUILIAIIL:
o Modeling,
o Data Mining,
o Data File Sources,
o File Exporting,
> bamopatiu lactypnap (Predictive Applications);
> Taxr:
o XaB( Taxmim,
o Kapopnapau 6omikapui,
o KoHTeHTHU TaXJIW KUJIHIIL,
o CTaTUCTUK TaxJIWII,
o bamopartiu Taxaui,
o Ixtumouint Menaua TaxJImMiu,
» XuCO0O0T XyCyCHUATIAPH:
» XaB(CHU3IHK XyCyCUATIAPH;
o Srona kupuu,
o MabiayMoTHU M dpanl,

» TexHonorusapHu Kyutad-KyBBaTIaIl:




o A/ B cuHos,

o Hadoop Ounan unrerpamusi.

Mawvaymomaapnu xkauma uwiiaw

MabnyMOTHM KaWTa MWIUIAl XYCYCHUSTJIapd, MAabJIyMOTJIADHU TYIUIAIl Ba
TAIIKWUIAIITUPUIIHN  y3 HWYura onagd. MabIlyMOTHM MOJCIUIAIITUPUIL -
Mypakkad MabBIyMOTJIap TYIIaMjapW Ba yJIapHU BU3yal auarpamMma HaMOWHII
sruniaup. Kapop kaOyn kuwiumn yuyyH ymi0y MabiyMoTiapjaH QoigasaHuiira
XapakaT Kuiaétrad (GoigaanyBuniIap YIyH UITHUHT OOPUIITUHU OCOHJIAIIITHPAIH.
MasbayMoTiapau Unuiad yukapuin GoiganaHyBImIapra MabIyMOTIAPHN Xap XHIT
HYKTaW Ha3zapJaH axXpartuO OJIMII Ba TaxXJIWJI KWJUII Ba YJIapHU amaijiaru
TyIIyHYaJIapra yMyMJIAIITHPUAII UIMKOHUHA Oepaau. by BakT maBoMuma TyTIaHTaH

KaTTa Ty3WJIMalIl MabJlyMOTIIap TYIIaMmiapu/ia aiHukca Qoiiamuamp.

b B B b by b W by by B B b

1.2-pacMm. Board Bl ToMoHu1aH TaKAUM €TUJTaH BU3Yyall MabJIyMOT MOJIEIH



Karra mabnymoTnapHu Ttaxyuia BocuTanapu Microsoft Access, Microsoft
Excel, martumum aimap Ba Oomka wmaTH Qaiulap kabu ManOanmapaaH
MabJIYMOTJIAPHUA UMIIOPT KUJIUIIHY €KUM Kepak. bup HeuTa MmanGanapaH Ba Oup
HeuTa QopmaTaard MabIyMOTIapHUA OWPIAIITHPUIN HUMKOHHMSTHra era OYwii,
MabIYMOTHU Y3rapTUpUII 3apypUATHHHU OJJIMHK OJUII OpKaJd MEXHATHH
KaMalTUpagu Ba THU3UMIa TYFPUAAH-TYFPU HUMIIOPT KWJIUII OpKalu OyTyH
Kapa€HHU TE3NalITHPAId. DKCIOPT UMKOHUATIAPU XaKHAa XaM IIyHJal JeUuIil
MYMKHUH - BU3yalu3alusl KWIMHIaH MabiIyMOTIap TYIJIAMUHH OJIMII Ba YJAapHU
PDF, Excel ¢aitnnapu, Word daitnnapu Ba .dat daitimapu kabu 3KCOPT KUIIUIIL
aBBAJITM  JKapa€HjapAa TYIUIAHTaH MAabIyMOTJIapHUHI  (ONMJaNWIMId  Ba

YTKa3yBUAHIUTH YIYH MYXUMIUP.

bawopamau oacmypnap (Predictive Applications)

Nnentudukamusan  O6omkapumn  (6KM  MACHTHUUKAIMSA Ba  KUPHUIITHU
OomKapuil) - Oy CU3HUHI MabJIyMOTJIAPUHTH3ra KUPHII XYKYKMHU OOIIKapHII
y4yH Tamkunud  okapaéH. Mnentudukanusaau  Oomkapuil  QyHKIIHOHAI
MMKOHUSTIApU THU3UMIa KUPHII XyKyKWUra sra Oyiaran Oapua QoiimananyBuuiap,
11y KymJlaJaH maxcuii porigananyBuniiap, KOMIOBIOTEP YCKYHAJapu Ba JacTypuil
TabMUHOTHU uJeHTUUKAIUSITAII MabIyMOTJIApUHU OomIKapam.
Nnentudukaius MEHEKMEHTH, IIYHUHTJEK (oNTaTaHyBUYMIAPHUHT KHUPUII
XYKYKH Omtan UJICHTU(PUKAITUSIHA KaHaan OJIMIILIAPH, ymoy
UIESHTU(PUKATOPIAPHU XMMOS KWJIMII Ba TapMOK MPOTOKOJUIApU Ba MapoJiiapu
Kabu OOIlKa THU3UM XUMOSJIAPUHU KYJUIa0-KyBBaTjalll Macajajliapyu OuJiaH
nryrysuiasagu. by ¢oinananyBun TM3MMra KHMpUII XyKyKdra sra €Ku MyKJIUTHHU
Ba (oiinasianyBungan QogalaHuIl XyKyKUTa dra JSKAHJIWTUHM aHUKJIAWIH.
Unentudukanumss MEHSKMEHTH  WIOBAJAapd  THU3WUMIAa Ba  TaCAWKJIAHTaH
doiinananyBumnap  ¢akaT CHU3HUHT THU3UMHUHTH3ra Ba  KEHTAUTHpUITaH
MabJIyMOTJapra Kupa OJMIUIAPUHU TabMHHJAIITA KapatwiraH. by xap kanpai

TAIIKWIOTHUHT XaB(CU3IMK PEKACUHUHT MYXHUM D3JIEMEHTH OYnub, pean BakT




peXUMUIA XaBPCU3IUK Ba (PUpUOTApIUKIAPHA TaXJ U KUIUII UMKOHUATIAPUHU

V3 uuura oJiaau.

Taxnun

Big Data Analytics Bocutanapu ¢doigananyBuuaapra TypJiad Xuid TaXJIdjl
NakeTJapyu Ba MOAYJUTapUHU Takiud kKunaau. MacajaH, pUCK TaXJWJUIapu Xap
KaHmail OepwiraH Xapakariap arpodujarn HOAHWUKJIWKHH YPTaHWIIIUDP. YHIaH
KeJla)Kak/lard BOKEAJapHUHT CaJOWil TabCUPUHM MUHUMAIUIAIITHUPUII YUYyH
nporxHo3iam OujaH Oupranukia QoiganaHuIl MYMKUH. XaB(JIapHU TaXJIHII
KWK (porianaHyBUMIapra TAIKWIOTHUHT ca0p-TOKATIMINIY Ba XaB(-xaTtapura
aHMK >kaBoO OepuIll Ba TYLIYHUII OpKalH ymlOy XaB(aapHu KaMalTUpUIIra UMKOH
oepanu. Kapopnapau OomKapuil OWU3HEC IOPUTHIN Y4YYH Kapop KaOyn KWIIUII
xapaéHiapuHu y3 nuura ojaau. Kapopiapau Gomikapuil MoayJiapu Kapopiapra
doitnananunagurad akTuBiap cudartuaa Kapamaad. Y KapopJapHu KaOyal KUJIUII
*KapaCHUHUHT KUCMIIADMHU aBTOMATJIALITUPUIN YYyH MYXUM HyKTanapia
TEXHOJOTHSIHU ¥3 Muura ojaau. MaTHHHM TaxXJIWJI KWK Oy MUKO3J1ap TOMOHHJIaH
€3unrad €Ky €3uraH MAaTHHYU YPraHuIl xapa¢Hu. TaxJimia gacTypu ymoOy MaTHAa
HaKUUIAapHU Tomuiura &paaM Oepaau Ba YpraHraH HapcaHTU3 acocuja
OaXapuIMIIM MYMKHH OYJraH XapakaTiapHd Takiu@ Kuiaaau. Yoy Typaaru
TaxJWUIAp, AaWHUKCA MIDKO3JIADUHTM3HUHT  €XTHUEKIApPH Ba  E€XTHEXKIApU
TYFpUCHMIA  TYFPUNAH-TYFPU  TAIKWIOTHHTH3  OWIaH  y3apo  ajokanaa
OYNTraHIuKIIapu TYFpUCUAA MABIyMOT ojuil yuyH doiganuaup. TapkuOHU Taxaui
KWIKII MAaTHHU TaXJIWI KWW OWJIaH sKyJa YXIail, aMMo ayAauo, BUAECO, pacM Ba
XOKa30JapHH, MIy >XyMjaJaH XyXOoKaTJapHUHT Oapua ¢dopMaTiapuHU TaxJIHI
KWIMIIHU ¥3 wuMra ojaau. MokTumouit Memua Taxjiwiiapu - Oy CHU3HHMHT
doinananyBun 6a3aHTU3HUHT WOKTUMOUM Menuaja y3 OpeHIUHTU3 OWIaH KaHmai
MyHocabarna Oynummra KapaTWiraH KOHTEHT TaXJWIMHUHT Oup [IaKIIH.
CratucTUK TaxJIWJUIAp pakamiiapiaH uOopaT MablyMmMoOTiap TYIUIaMIapUHU

TYIUTAMIM Ba TaxJIWUT Kutaad. Makcana sKaMy axOJMHUHT BaKWIWd OYIraH yMyMun



MabIYMOTJIAPHUHT HamMyHacWHHW ojuniaup. CraTUcTUK Taxymn Oem Oockudma
amaJra ONMPHUIIaIN:
1) MabayMOTIapHUHT MOXUSITUHU TaBCU(UIAI, MabIyMOTIApPHU TaKIUM
9TTaH madc OuaaH OOFIMKINKHU YpraHuUII,
2) YnaHUIUIApHA YMYMIIAIITUPUIT YIYH MOJAEIb SPATHUII;
3) Tyrpunuruau ucOOTIAIL;
4) Papg stumr;

5) Kapopmiapuu 60o1mkapuinn yayH Oanopatin TaXJIWUIapHU KYJLIanl.

Xucobom xycycuamaapu

Xucobot GyHkcusuiapu GoigalaHyBUYWIApHA Y3 OM3HECTApUHHUHT IOKOpHU
KUcMuJa ynuiad Typaau. XakMKUM BakTIa XUCOOOTIIApHU MabiIyMOTIIApHU
TYIUTAIM Ba CHU3ra 0JaT/ia MHTYUTHUB OOIIKAPYB MaHENH IIAKINAA €TKa3aau. by
doiinananyBumIapra oOFup BaKT IIAPOUTHIA TE3KOP Kapopiap Kadys KUIUIITa Ba

pakoOarom Oyauiira UMKOH Oepaju.

Xaegcuznuk xycycusmaapu

MyBabdakuarnu Ou3HeC y4yH THU3UMHUHTH3HM XaB(CHU3 cakiaml xKyja
myxumaup. Big Data Taximn BocuTanapu XaBOCHU3IMKHU TabMHHIANI YUYyH
XaBPCUBJIMK XYCYCHUSATIAPUHU Takiaud Kuaumm kepak. byHmail xycycusitiapiaan
Ooupu Oy Outra T3umra kupui €ku SSO xam neviunanau. by doimananyBumnapra
Oup HeuTa JAacTypiapra KUPHII YUyH KHUPUII MabIyMOTIApUHU OWUTTA TYTUIAMUHU
TalMHIAWAUTraH  ayTeHTUUKaUs  Xu3MmaTd. Y  oxupru  (QoijganaHyBuu
pyXcaTJapuHHU TacAUKJIaWau Ba OWp ceaHc JaBoMuaa OWp Heda MapTa KUPHIITa
XTUEKHU UVK Kunaau. LIlyHuHT ek, y TH3UMIa KUM HUMa KUIaéTraHuHU Ky3aTHo
Ooopum yuyH QoiinananyBun (aonusTH Ba Kaiij €3yBIapuHU Kaij KWIWIIKA Ba
Ky3aTtuiyd MyMKuH. KaTTa MabIyMOTIIapHUHT TaxJIWI I1aTdhopMaiapu TOMOHUIAH
Takiu( KAJTUHAAUTaH sHA OUp XaBPCUBIUK XYCYCHSITH MabIyMOTJIapHU

mmdpramaup. MabayMoTHH mmdpriam anroputmiap €Kkd Koajgap €paammuna



AJIEKTPOH MabIyMOTHU YVKUO Oynmaiinuran ¢opmartra Y3rapTUPULIHM ¥3 WUHra

oJ1aau.

Texnonocusnapuu Kyanao-Kyeeamuaul

CU3HMHT TaxXJIWI JaCTYypHUil TABMUHOTHHIU3 cu3ra (poiaanu OYiauim MyMKUH
OynraH Typiu Xuj TEXHOJOTHsUIap Ba BasudanapHu KyJ1aO-KyBBaTjalld Kepax.
A / b cunoBmapu Oynra Outta Mmucomaup. A / b Tectm BeO-caxuda Exu
JACTYPHUHI UKKUTA BEPCUSCUHU COJUIITUPHUO, Kalicu OMpH SAXIIMPOK HILIAIINHU
anukmaian. dolinananyBunnap BeO-caxudaHUHT MKKajda BEepcUscH OuiiaH y3apo
KaH/ail MIUIAMIMHA KaTaJorjallTUpaguiIap Ba ymOy Y3rapTHUpHII Y4yH Kakcu
BEPCHsI SHT SXIIN UIUIAIIMHYU aHUKJIAll Y9yH YOy HaTuxkaiap Oyiu4a cTaTUCTHK

TaxJIu yTKa3aauiap.

MabayMOTHU TaxXJWil KWIMIIHMHT siHa Oup karta Xycycusitd - Oy Hadoop
ownan uHterpanus. Hadoop - Oy MabiayMoTiap TaXJIWIMHA aMaira OLIMpPHILI YUYH
TasHY Bazu(acuHM yTaimm MyMKUH OYJIraH O4uK MaHOalIu JacTypiap Tyrjaamu. Y
TYPT MOAYJAaH HOOPAT:

1. Takcumnanran dain tusumu (Distributed File System): mabaymoThHu
yllaHTaH CakJall Mocjamallapy TU3UMH OpKalIM KHPUII MYMKHH OYiraH
dbopmaTaa cakiiaiira UMKoOH Oepaiu.

2. MapReduce: ymOy ¢aiin TU3UMHIATM MabJIyMOTIApHUA YKUHIM Ba
doiinasianyBuMIap MIapxjamiapy MyMKUH OVirad Bu3yalu3alusuiapra
dbopmaTiaiiau.

3. Hadoop Common: fdoiinananyBuu KoMIbloTepiapu yuyH ¢aiil TU3UMUAA
CakJiaHTaH MabJIyMOTHM VKHII Y4YyH 3apyp Oynran Java Bocurtanapu
TYIIJIAMHU.

4. YARN: wMabiymMOTIapHH Cakjalml Ba TaxXJuWil KWINAII TU3UMIIAPU
pecypciapuHu OOILIKApaaH.

Ymly wmoaymiap Owinan wuHTerpanus ¢oiinananyBumiapra Hadoop-nan




TYIJIaHTaH HaTWKalapHU OOIIKAa TH3UMIIapra 00OpHII UMKOHUATHHU Oepanu. Y
TAIIKWIOT UMYX/ XaM, TAIIKUAIOTIIAP YPTAaCKUIA XaM y3ap0 Ba MOCIAIIYBYAHINKHH,

HIYHUHTJEK aJOKaJIapHU PUBOXKIIAHTUpUIITA EpaM Oepaiu.

Hadoop

Hadoop karra MabaymMoTIapHUHT acocuit KucMmu éku acocuaup. Hadoop - Oy
ap30H MalllMHaJlap KJAcTepUAa KarTa MUKAOPJIArd MAbJIyMOTJIAP TYIUIAMUHU
TaKCUMJIAHTaH XOJI/Ia CaKJjIalll TEXHOJIOTUIACH XUCOOIaHaIH.

Huma yuyn Hadoop uxtupo kunmunHan?

- Karra wMabnymotnap Oazanmapunu cakiaml. AnbaHaBuiik MBBT karrta
XaXKMJard MabJIYMOTJIApHU cakiamra koaup sMmac. Masxyn MbbTna
MabJIyMOTJIADHHM CakKJall KUMMATH KyJna Karra. by anmapar Ba mactypuid
TabMHHOT YYyH XaM KUMMaTra TyIIaJu.

- Typnmu xun d¢opMarnapia MabIyMoTIapHu Kaita wunuiam. MBBT
MabJIyMOTJIAPHU TYy3WJraH (opmaraa cakjail Ba OOIIKApUII UMKOHUSITUTA
ara. AMMoO peas nyHéna Ou3 MabIyMOTIap OujlaH Ty3WraH, Ty3WJIMaraH Ba
SApUM Ty3WIMaIu GopMaTia UIIUTAIINMU3 KepakK.

MasbiiyMOTIIap IOKOpPM TE3JIMKIAA OJIMHAAUW. MabiaymoTiap Xap KyHH Tepa-leTa
Oaiftraya taptubma umkapwianu. llynnai xkunub, 6u3 Oup Heda COHMS HWYUAA
peasl BaKT PEeKUMUIA MabIyMOTJIAPHU KaWTa MIUIAIl YYYH TU3UMIAa MYXTOXMU3.
AnbanaBuii MBBT pean BakT peXumuga KaTTa TE3JIUKAa WIUIAITHU TabMUHJIAN

OJIMaWIN.
Ha3zopar caBoJsiapu:

1. Big data neranga HUIMaHU TyIIUHACU3?
2. Karra mMabIyMOTIIapHUHT acocuii Bazudanapu HuMaaa?
3. Hadoop — Oy Huma?

4. Modeling Tymmnyacura Tabpug OepuHT.
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9.

Data Mining TymunH4acura Tabpug OepuHT.

Data File Sources TymmH4acura Tabpud OCpHHT.

File Exporting TymuHuyacura tTabpud OepuHT.

bamoparnu gactypmap (Predictive Applications) Ba3udacuuu
TYIIUHTAPUO OCPUHT.

Karra MabnymoTiap TaxIMJIMHUHT KaHJai Typaapu OuiiaH Uianan?

10. KaTtTta MabaymMoTIap TEXHOJIOTHSUIAPUHA KYJUTa0-KyBBaTIAII

Ba3u(aCUHU TYIIUHTUPUO OCPUHT.

AnaduéTiiap Ba HHTEPHeET CAUTJIapH:

Pamuenxko U., HukonaeB U., Texnonorum u uHdpactpykrypa Big

data: Yue6Gnoe nocobue. — Cank-nerepOypr: UTMO, 2018.

https://computingforgeeks.com/data-mining-your-clicks

https://www.selecthub.com/big-data-analytics/big-data-analytics-

requirements/

https://data-flair.training/blogs/hadoop-ecosystem-components/



https://computingforgeeks.com/data-mining-your-clicks
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2-mabpy3a. KaTra MabJyMOTJIAPHUHT XyCYCUSTIAPH.
Pewxa:
2.1. Karra MabiIyMOTIapHUHT ad3a/uTUKIapH.
2.2, Taxaun KwiMHAAUTAaH MabIyMOTJIADHUHT  XaXKMH, aHbaHaBUI
MabIyMOTJIap TaxJIMA THU3UMJIApU OMMO KeTraHjaa, Karra MabiIyMOTJIapHU

XI/ICO6JIaHI TU3MMHWHU )KOpI/Iﬁ CTHIII.

Tasnu wbopanap: Big Data analysis, «kamma  maviymomaap

MEeXHOI02UANAPU, KAMMA MABIAYMOMAAP AP3aALTUKIAPU.

2.1. KatTra MabJIyMOTJIAPDHUHT a(3a/UTHKIAPH.

Big data — Oy cTpykTypajlanran Ba CTpyKTypajlaHMaraH MabJIyMOTJIAapHH,
KOHKpET Macajajiap Ba Makcajyiapja yJIapHHU KyJUlalll Y4yH, WIUIOB OepuIl
METO/JIapH, TYpJIM MHCTYMEHTIap Ba ¢&xpamryBinapaup. CrpykTypajiaHMaraH
MabJIyMOTAap - Oy MabJIyM TapTUO/1a TAIKWUTAIITUPUIIMArad €K1 OJAUHAAH aHUK
CTpyKTypara sra Oyiamaran axoopor.

«Karra wmabaymMoTiap» TepMHUHMHM Nature >KypHAJIMHUHT pPEIaKTOpU
Kmudpdopn Jluaa 2008 #unma, nyHéaa axOopoT XaKMIIAPUHUHT —YCHININTA
OarvMnuIaHraH Maxcyc Hampuaa kuputran sau. IllyHra kapamacgan, ambaTtTa
«KaTTa MabiiyMOTIIap» OJAMHPOK XaM MaBxKyJ1 /4.

Myraxaccucnapausr ¢uxkpuda Big data gapaxkacura xynura 100 I'6 optux
Oapua MabBIyMOTIap OKMMH Kupaau. byryHma Oy oaauii TepMHH OCTHA
WKKATAaruHa cy3 €Tajau — MabIyMoOTJIapra MIILIOB OEpHINl Ba cakJiail. 3aMOHABUMN
nynéna Big data - kaTTa MEUKIOpJArd MabIyMOTIAPHU TAXJIMJI KWIUII YIyH SHTU

TEXHOJIOTHsIIap Nak10 Oyauiy OunaH OOFINK WKTUMOUN-UKTUCOIUN (PeHOMEH.
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2.1-pacm. Big data ycum kypcaTtkuun

WHCOH aHWK Ba yHTa Kepakiu OYyJIraH HaTHKaJTapHU OJIMIN YYYH Ba yJIapHU
KelaXkak/la caMapaiv KYJUlalld ydyH KaTrTa XaxMmJard axOopoTiapra HIILIOB
Ooepunaau. Big data - Oy MyaMMOHM edyMMHM Ba aHbaHABUW MabIyMOTIApHH
OOITKAPHUIIT TH3UMJIAPUTA ATBTCPHATUBINP.

Karra mabiymotnap Oy »Kyda XwiMa-xuj, Te3 y3rapubd Typaauran Exu
aHbaHABUU TEXHOJIOTHSUIAP, MaxopaT Ba WH(QpaATy3WIMaHU caMapaid €YUl YIyH
KaTTa XaXMJard MabIyMOTJIApHA KaMmpal oOJlauraH TEXHOJIOTHsUIap Ba
Tamab0ycimapra TEruinuii. AMMO XO3UPTH KyHJa SHTH TEXHOJOTUsIap EpraMusa
KaTTa MabIyMOTJIap KUMMATHMHM aHTJam >kKyJda OCOH, MacajaH, XapuaopJiap
TOMOHHJIAH  XapuJ  KWIMHAIWTAH  XAPUJOPJIAPHUHT  axJIOK  Ty3aTHII
TEHICHIWSJIAPHHN aHUKJIAI, MaxCYyJOTJIAPHUHT HApXWHH OCNTHIAIl IIIyJap

KyMIIaCUaHIUD.

AT coxacuoaeu ycmyuauxnap:

Kynruna ecku AT-koMImaHusuiap TYJIMK peaan3anys BAaKTHIa HOCO3JIMKIAp Ba



MyaMMOJIApHUHT acyl cababIaprHN aHUKJIAII Ba aHTUK KO Oa3allapHU aHUKJIAIT
OpKJIA Y3JapUHUHT ACKUPraH acOCHUW KaJapJapuHU MOJICPHM3AIUS KWIWII YUyH
KaTTa MabJIyMOTapra Tya OOFiIuK.

MabiyMOTIapHUHT  KaTTa e€4YuMjIapd OWTTa MalWHAJAaH  MUHIIIA0
MalllMHaJIapraya Oyiaran xap Oupu Maxa/uiui XucoOJjall Ba CakJallHU TakIudg
kwiaguran hadoop-ga acocnmananu, OyHjaaH Tamkapu y "Oemyn" ouuk MaHOanmu
mwiatdopmanap OYIuO, SHTH TANTKWJIOTHH COTHO OJUINTa CapMOs KUPUTHUIITHU
MUHUMAJIAIITUPUIITa UMKOH Oepajiu.

Karra mabiiymOT TexXHONOTHsUIapUHUHT €paamu OwinaH AT-kommanusiap

YYMHYY TOMOH MabJIyMOTJIAPUHU TE€3KOP paBUIIAA KalTa HIILIAIITra KOIUp.

busnecoazu kamma maviymomaaprune aghzainukiapu.

Hakn mynHH TYnaupuil, TYJIUKCU3 €KM HOAHUK KPEOUT JIMMHUTIAPH EKU
Hapxjap TYFPUCHUIArM MabIyMOT  MIDKO3JIapra  XU3Mar  KYpPCAaTUIIHHHT
HyKonuiura oau0 Keilaau €KU AapoMaJHU KaMmMaThpaau €KW XU3MaT HapXUHU
OLIMPHUIIM MYMKHH, KaTTa MabIyMOTJIAp TEXHOJOTHJIApU Ba TYPJIH XHWJ
QITOPUTMIIAPHU TE3POK HILIATUIN KOOMIMITH OMIIaH MabIyMOTJIAp SHTUJAHUIIH
MYMKHH. KyH JaBOMUJa MyHTa3aM paBUILJIA SHIUIAHA/IH.

MabiyMOTIApHUHT TU3UMIIM TaxJIMIM €KW MaBXyJ XoJiaTiapra MyBOQUK
TYFpu OM3HEC KapopiapvHHU KaOyJsl KWJIUIIra OJu0 KelaJauraH MablyMOTIAPHUHT
YyMyMUH XOJaTHHU Oaxoyaml Y4YyH HWOUIaTWIaAWd, 4YyHKA Oab3uaa HOTYFpu
MabJIyMOTJIap HOTYFpH Oomkapuiira onub Keica, OM3HEC Kapopiapu HOTYFpH
MabJIyMOTJIapra acociaHa Iy Ba y OM3HeC KyJauIu.

Karra mabnymoTiap yuyH «Y4 V» 1e6 HOMIaHyBYM aHbaHABUN aHUKJIOBYU
XapaKTEPUCTUKATAPHU aXKPATHUILI MyMKHH.

* Volume — pu3nk XaXKMHUHT KaTTaJIHUTH.

* Velocity — HaTWKanapHu OJUII YYyH TE3JIMKHHUHI OIIWIIA Ba TE3KOP

HIIJIOB 66pI/IHIHI/IHF TC3JIMI'H.




* Variety — Typnau THmmarda mawiyMoTiIapra OWUp BakKTIa HIILIOB OepuIm
UMKOHUSTH.

Typaun wMabiaymMoTiiap XaxMH Ba Te3 KenauO TyIIaJAWraH COHJIH
ax0opoTiapra aHbaHaBUN HMHCTPYMEHTJIap OWJIaH MILJIOB OEpHIll MMKOHHUIa 3ra
sMac. MabaymoTnap TaxJIMUIMHUHT Y3 HWHCOH Kypa OJMaiJuraH aHuK Ba
Ce3USIMacC KOHYHMSITIAPHU KYpUIl UMKOHUHU Oepaau. by Ou3HMHI Xaétummsaa
Oapua coxajlapHu — JaBilar OoLIKapyBUAaH TO WIUIA0 YMKApUII Ba

TCKOMMYHHUKAIWAJIIAPHUHT OIITUMAJUIAIITUPUIIT KMKOHUHA 6epa):[1/1.

Big Data
Analysis

Cost
Reduction

2.1-pacm. Big Data analysis.

22.Taxyiul  KWIMHAAUTAH MAbJIAYMOTJAPHUHT XAaXKMHM, AHbaHABHIl
MAaBbJIYMOTJIAP TAXJIWI TH3MMJIAPU OIIMO KeTraHaa, KaTTa MabJyMOTJIAPHH
XUCo0/1all TU3BUMUHHM KOPUI €THIIL.

Kopxonaoa kxamma maviymomaaprune agzanrnukiapu:

Karra wmabaymoTiap kommaHusira ¥3 MaxcyJoTjJapH, MaHOalapu EKu



MIDKO3apu Oyinda TpwummoHiaad Eku MImapaiad pean BaKTAa MabIyMOT

NYHKTIAPUHU TYIUTAIIUTa WMKOH Oepaay Ba KEWHWH MIDKO3JIap TaXpUOAcHHU

ONTUMAIUIAIITUPHUIL YUYH YIApHU 1apX0J1 KalTa TYIIald MyMKHH.
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2.2-pacm. KaTTa MabiiymMOTiIap TEXHOJIOTUsIIApU




Karra  mabaymoTnap  TEXHOJOTHUsJIApHIaH doiinananran  xoJiga
MabJIyMOTJIADHUHT  SHTWIAHWUIIM  TE3JIMTH  KOPXOHAJlapra  MHKO3JIAPHUHT
Tajabmapura Te3 Ba aHWK >kaBoO Oepwuinra MMKOH Oepamu. Macaman, MetLife
MongoDB-agan mmxosznap mabiaymoriapuau 70 IaH OpPTHK Typjid MaHOalapaa
Te3/1a OWpJAIITHPUIN Ba ATrOHA, T€3 SHTWIAHAJWTAH KYPUHUIIHU TAKIUM ETHII
yayH (Qoimananrad. Karra wmabiymMoTiiap KOpXOHaJIapra pakoOarduiapura
Kaparaija y3rapuiuiapra Te3poK MOCIAIIUIIUIApUra UMKOH OepaauraH jgapaxkasna
XapakatJiaHuiira épjaam oepaau.

bowxa coxanapoacu kamma mavaymomaapuune aghzanriuxiapu:

Karra wmabiaymMoTiap TEXHOJOTHSIAPH HCTEBMONUUIIAD YYYH TYpiHu
KOMITAaHUSUTAapHUHT "coTuO onum" Ba "coTumn" KapopJiapuHu OamopaTr KUJIMII
YUYH HUILIATUJIA]IH.

Search-Engine kaTTa MabiiymoTiIap TexHOJOTUsIIapuAaH ¢oiigananral Xosaa
TYypiu XWJI MabIyMOTJap Oa3ajapuiaH COHUSJIAPHUHI COHUSJIApUAA KYI COHJIU
MabiIyMoTiaapuu osmil. Macanan,Google MapReduce anropurmunan OGepuiiran
cypoBHM Kuaupuil yuyH oinananaaun. MapReduce Bazudanu kuuuk Kucmiapra
akpataau Ba ymi0y KUCMJIAPHU TapMOK OPKaJIM YJIaHTaH KYTjab KOMIIoTepiapra
TaUWHJIAWIA Ba HATWIKAHU SIKYHUM HATW)KAHW IIAKJUIAHTUPHUIL YYYH TYIUIAWIU.
MonusiBuil Xu3MaTjiap TAaIIKUJIOTIApU MIDKO3JIApPHUHT Y3apo MyHocabatiapu
TYFPUCUAATH  MAbIYMOTJIAPHU KUJIUPUII Y4YyH Karra MabiyMOTJIApJaH
doitnananu0, GoiinaraHyBUYMIAPHA HO3MK CErMEHTJIapra akpaTuO ojumanu, Oy
sca Tobopa 1o0y13apb Ba Mypakkad TakaudaapHu spatuiira €paam oepaiu.

Knacrepmapaan doigananuin KiacTep ab30JUTHHU OONIKAPHUII, PECYPCIapHU
TaKCUMJIAITHA MYBO(MUKJIAIITUPUII Ba alloXyaa TYTyHJapJa XaKuKUN HILIapHU
peKATAMTUPUIN YUyH HeunM Tanad Kuwiaau. Kimacrepra ab30iuK Ba pecypciapHu
takcumitamt  Hadoop-uuar YARN (Oomka wmaHOamap My30Kapadyucu JeraH
MabHOHM aHrnaraau) €xu  Apache Mesos kabu gacTypiap TOMOHMJIaH

OOLIKAPUIIUIIHA MYMKHH.




Knacrepnu xucobmnamr - Karra MmabilyMOTIIapHUHT cu(aTh Typaiiu
TaxJIWJ1 KAJIMHAIUTaH MabJIyMOTIAPHUHT XA)KMH, AHbaHABUI
MaBJIyMOTIIap TaxJIMJI TU3UMIIApU OIHO KeTraHaa, Karra
MabIyMOTJIAPHU XUCOOIAIT TU3UMUHU KOPUN €TUII IIaXCHUI
KOMITFOTEpIIap Ky 00CKUYIap/ia MabJIyMOTIIAPHU KaiiTa UIIIANl YIyH
KylnuHYa Merapiim emac. Karra MabiiyMOTIIApHUHT FOKOPHU CaKJIalll Ba
xucoOnail eXTUEKIAPUHU SXIIUPOK XaAJI KWIIMII YUYH KOMITIOTEP
KJIACTEPJIAPH STHAJIA MOC KEJIa/IU.

Pecypcnapuu Tymnan: MabliyMOTHHU CakJIalll yuyH MaBxKyJl CakJiail
MalJJOHMHU OUPIAIITUPHUII aHUK (oiiTa KeNTUpaar, aMMO IIPOLIECCOP
Ba XOTUPAHU OMPIIAIITUPUIL XKyna Myxumanp. Karra mabiymotiap
TYIUTAMUHU KalTa UIUIAN YYyH yii0y ydyTa MaHOAQHUHT KYTIH Kepak.

KOxopu dorinananum nmkonuaTu: Kiacrepnap Typnu napaxanaru
XaToJjapra YuJaMJIMJIMKHU Ba armapar €Ki 1acTypuil TAbMUHOTHUHT
viljIaMai KOJUIIWHYU OJIIMHHU OJIMII YUYYH MabJIyMOT/Iap Ba UIILIOB
Oepuilra TabCUp KWIMIIHUHU TAbMUHIAWIA. XaKUKUH BaKT/1a TaXJInI
KWJIHMII MYXAMJIMTHHHA TabKUJIAIIIA IaBOM €Tap eKaHMu3, Oy To0opa
MYXHUM axaMHT KacO €TMOKIa.

Ocon Mukécnunuk: Knactepnap rypyxra Kylmunmya MaliiHajaapHu
KYIIMII OPKaJId TOPU30HTAJ PABUILIA YIYOBHHU OCOHIAIITHPaan. by
ITyHU aHTJIaTaauKu, TU3UM MaHOa TaiabJapuHUHT Y3rapuIiiura
MaIuHaja >KUCMOHUN PeCYpCIapHU KeHralTHpMacaaH kaBob Oepa
OJIaJIH.




A

Ha30paT caBoJIapm:

. Big data TexHonorusuiapu nerania HUManap TYIIMHUIAIH?

Big data rexHonorusuiapu Kaepjaa Ba KaHaal KyJUTaHWIaan?

Big data rexHonorusutapuian GpoigalaHUIIMIa MUCOJJIAP KEJITUPHHT.
Big data texHonorusuiapuHUHT ad3a/UTHKIApUHT TYIIUHTAPUO OEpUHT.
Tabnum Tuzumuaa Big data TexHonmorusutapuian Kanaan QoiiiamaHui

MYMKHH?

AnaduéTiiap Ba HHTEPHeET CAUTJIApH:
Pamuenko W., HuxomaeB U., Texnonorun u uHppactpykrypa Big data:
VYyebnoe nocobue. — Cank-nerepoypr: UTMO, 2018.

https://computingforgeeks.com/data-mining-your-clicks

https://www.selecthub.com/big-data-analytics/big-data-analytics-

requirements/

https://data-flair.training/blogs/hadoop-ecosystem-components/

https://www.digitalocean.com/community/tutorials/an-introduction-to-big-

data-concepts-and-terminology
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3-mabpysa. Katra MabaymMoTIapHH KaiiTa HILJIALI YCYJJIAPH.
Pexa:
3.1.  Google File System
3.2. Hadoop takcumianras aiia TU3UMH.

3.3.  MapReduce.

Tasnu uéopanap: Big Data, HIVE e HIVEQL, Google File System, Hadoop,
Hadoop ¢aiinnapu, MapReduce.

3.1. Google File System.

Kynruna mMabaymoTiap Tymiamiaapu OUTTa MalllMHAra YpHATHII YYYH KyJa
Karra xucoOiaHagu. MabiayMoTiap Oa3zacura Ty3uiaMaraH MabIyMOTJIapHU
KUpUTUIT OCOH OYynmaciuru MyMkuH. Takcumnanran (distributed) caiin
TU3UMJIApPY MaBJIYMOTJIADHU KV COHJM cepBepiiapaa cakiaiau. Google Fayl
System (GFS) 06y 2000-immapuuar Oouwiapuga Google  TomMoHumaH
UIUTATUIIAUTaH TaKCUMIIaHTaH (aitn Tu3umMu. by Kym cOHIM ap30H cepBepiapa

WAl y9yH MYJDKAJJIAHTaH.
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3.1-pacm. Google File System.




GFT makcaau - kaTTa QaillilapHu cakjall Ba yjapra KUPHUII UMKOHUSTH €M,
Ba yMyMaH aiTranja OuTTa KaTTUK AUCKIA cakjIaHUO OynMaiauran QailinapHu
Hazapna tytwianu. tos Oy dadmmapau Oomkapunamguradn 64 Mb xaxwmmaru
Oynakmapra OViumi Ba ymlOy OynumiapHU OWp HeuTa TyryHjapja cakjall, IIy
Owian Oupra ¢aiyulap TU3UMHUAA CaKJIaHATUTaH KUCMIIap YpTacujia XapuTaHH
TY3HUILJINP.

GFT, xynunua myBadakusainuz OV MyMKUH OYJITaH *KyJia ap30H TOBap
TapKUOUI KUCMIIapu/ia UIUIANAN, IIYHUHT Y4yH MyBadpakusiiu3 MOHUTOPUHT Ba
TUKJIAHUILIHUA amajra OLIMPUINM Kepak. Y OWp BaKTHUHT y3HuAa Kymiad HUpHUK
daiiyutapHu cakJialid MyMKHH Ba yjlapra UKKUA XWil YKUII UMKOHUSTUHU Oepajiu:
KMYMK TacoAu(puil YKHIILIap Ba KarTa OKUM okKumiiapu. DaiyutapHu KaiTa €3MIl
Vypuura, GFT tusumpmarm mapxysa ¢aiyuiapra MabIyMOTIApHU KYIIMIL YYYH
ontumaiamtupuiarad. GFT Gom tyrmacu daiiap unaekcunu cakiaiau, GFT
TapMOK cepBepiapu eca Oup Heurta Linux TyryHmapupa ¢aiin Ttuzumiaapuia
XaKUKuii kucmuiapuu cakiaian. GFT -5a caknaHaguran KucMiiap KynanTupuiaam,
IIYHUHT YYYH THU3UM CEPBEPHUHT HIIJAH YMKUIIWTA TOKAT KWJIMIIM MYMKHH.
TexmmpyB Bapakayiapu €paMua MabIyMOTIAPHUHT OY3WINIIN XaM aHUKJIaHAT!
Ba GFT ymOy xoaucanapHu UMKOH Kajap TE€3pOK KOILIaIlra XxapakaT KAJIaIu.

Google fayl THBUMUHHMHT KUCKa4a TApUXU:

- 2003: Google File System uukau.

- 2004: MapReduce acocnapu umkapwiau. by kiacrepaa mapasuiel,
TaKCUMJIAHTAaH aJITOPUTMIIM KaTTa MabIyMOTJIap TYIUIaMJIApUHUA KalTa
UIUIall Ba SPaTUII YUYyH JACTypHUIl MOJIEN Ba TETHUIILINA JACTYP.

- 2006: MapReduce pnactypuit wmoxaenuman (QoimanaHraH XoJijga Karta
MabJIyMOTJIAPHU TapKATHUII Ba KaliTa WIUIALl YYyH JACTYpUid TaAbMUHOTHH
takauMm etyBur Hadoop Tamkun erunmau. Hadoop-marm Oapua momysuiap

anmapargaru  ysujidouiap TE3-TE3 yqpaﬁnHFaH Xoauca Ba aBTOMATHK



paBuIIAa TU3UM TOMOHHIAH UIILIOB OCPUITUIITN KepaK IdraH KaThbU TAXMUH
Owiad UNuIad YUKWITaH.

- 2007: Google Bigtable- man xkelinH MojemtamTupwiIran Ba JKapa-ma

&sunran HBase, ounk manOanum, ajokacus, TaKCUMJIAHTAH MabJIyMOTIIAp
0azacu. Y Apache Hadoop noitmxacuHuHr Oup KucMu cudarujga uiuiad
yukuirad Ba HDFS okopu kucmuia viiaiam.

- 2008 iun: Hadoop TeraSort TannoBuaa ronub unkau. TeraSort Oy TaHUKIN
TaKKOCIOBYM  OYnuO, OepuiraH KOMITIOTEp TH3UMHAA Tacoauduit
TaKCUMJIAHTaH MabJIyMOTJIAPHUHT OUp TepaOalTHHU capajiall YIyH BaKTHHU
yyanau.

- 2009 iwun: ounmk MaHOa OYnIuO TapkaTWiIraH, YMyMUH Makcaajiap Y4yH
MVIDKaJJIaHTaH Kiactep-xucobiain 0azacu. MabiyMoTiIap MyTaHOCUOJIUTH
Ba Xarojapra YuJaMJIMJIMTU OuiaH OyTyH KjacTepilapHH JacTypJiail y4yH
uHTepPENCHU TAbMUHIIANIH.

- 2010: mabaymoTiapHu cypam Ba Taxyuia Kuiauin yuyH Apache Hadoop-
HUHT Telacuja KypwiraH MablIyMOTIap OMOOpW MACTYPUHHUHT JOWHUXACH
apatuigd. Hadoop Owunan OupiamTupwiraH Typad XWI MabIyMOTJap
Oazanmapu Ba (Qaitn TuU3MMIIApUAa CaKJIaHaJIUTraH MablIyMoTjiapra cypoB

oepumt yuyn SQL-ra yxmam uatepdeiican Oepaam.

3.2. Hadoop Takcumiianran paisa TU3UMM.

Hadoop takcumnanran ¢aitn tusumu (HTFT) - Oy ToBap yckyHanapuia
UIanra MyJpKajlJlaHTaH TakCUMIIaHTaH ¢aia Tu3uMHu. MaBxKyj TaKCUMJIaHTaH
daiin TH3uMiTapu OuilaH KyJa KYI YXImanoidkiapra sra. bupok, Oomika
Tapkatuiaran ¢ain tusumnapunad Qapxiap karra. HTFT »xyma xam umiapra
Oaprmommu  Ba  ap30H  HapxXJapjJard yCKyHajapra YpHATUIWIIN — y4YyH
myokaimadnrad. HTFT pactyp MabiyMOT/IapyHM FOKOpH J1apakaJa YTKA3HII
MMKOHUSITUHM TabMUHJIANAM Ba KaTTa MabJIyMOTJIap TyIjiamura sra Oyirad

nactypiaap yuyH moc kenaau. Acnunga, HTFT 1000 nan opTHUK TyTryHJIQpUHUHT
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3.2.-pacM. Hadoop Takcumianras (aitsn TH3UMH.

HTFT - na daitmnap Omokmapra OynuHaau Ba (aiyiapra KUPHIT Ky
yKkuiauran Ba OuTTa-€3yBUM CEMaHTHMKacura MoC Kejmagu. Xarosapra
OaprommuinK Tajgabuau KoHAMpUI yuyH Typau xuia DataNode-ga daiimmap
Osoxsmapra OVnuHaau Ba (aijutapra KuUpUIl Ky YKAWIWTaH Ba OUTTa-E3yBUU
CeMaHTHKacura Moc Kenaau. XaTtojapra 0apAoNUTMINK TaTa0MHU KOHIUPHIL YUyH
typiu xuil DataNode xkyByp nuHusicunu sipatagu. (Permukarus koedduimenTu
onataa KyBypiap wumaaru DataNode conunu anukiaiau.) KeltmHuanuk ymoy
6J10Kra KyByp JTHHHUACH OPKAIM YTHUIAIN. YKHII ONEpaHsuIapH YIyH MHXKO3 GII0K
HycxacuHu ynuiad Typrad DataNode -gan OupuHM TaHJIaiIu Ba yHAAH MabIyMOT

y3aTUIITHU Tanald Kuiaau.



3.3. MapReduce.

MapReduce Oy xaputanu €3ui Ba KUCKAPTUPHUIN (QYHKIHsUTApUIAH uOOpat
JacTypuil Mojiell. XapuTa KajauT / KuiMaT Xy(QTIUruHA KaOyJsl KUjiaayd Ba KaJIWT /
KUUMaT Ky(pTIukiIapu KeTMa-KeTIMTHHU XOcui Kuiaaau. KeilmH mabiymoTiap
rypyxiau kanutiapra Oupnamrtupwianyd. Illynman cyHr, kaOyn KWIMHTaH
KUMMaTIIapHu OUp XWJ KaJIUT OWJIaH KUCKApTUpaMu3 Ba SHIM KaluT / KUWMar
KY(PTIUTHHA XOCUIT KUJIAMU3.

baxkapuiu sxapaéHuzna Man mMabayMOTJIapy KUPUII MabIyMOTJIApU acoCUaa
MmammHanapra Oepunaau. Keimn ymOy Man Basudanapu y3 HaTHKaJapuHU
oepamau. KelinHyanuk, XxapuTanaml HaTHXKacu apajalliTUPUIAAN Ba TapTHOIaHA M.
KelinH, KuckapTupuil Basudanapd pexalallTUPUIraH Ba  Oaxapuiaiu.

Kuuuknamrupuill HaTH>Kacu TUCKKa CaKJIaHAIN.

\ 4

DataNode

|
' addBlock (src) Cluster :
_ ,

' write NameNode :

| |

) | |

HDFS Client | |
| |

| |

| DataNode |

| |

| * |

I Data Blocks |

: = |:-|:.'|-'I LataiNode Received :

| |

| |

| |

| |

| |
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Pythonda MapReduce

Kenunr, 0ab3u KoJapHu KYpruO YUKANIIHK.

Kyitugarn xon - Xaputa ¢ynxcuscuaup. Y STDIN- gan mabaymoTiapHu
Vkuiiau, yau cysnapra axpataau Ba cy3napuu STDOUT- ra (opanuk) xuco6mar
YUyH XapuTajlap pYyMXaTHHU 4YUKapaau. Mam CKpunTuaa Cy3JIapHUHI Fo3ara
KeIUITUHUHT YpTada (OpavK) WAFUHIANCH XucoOiaHMaiau. byHwHr ypHura, y
napxon <word> 1 tuple yukapaau, rapuu MabliyM OUp CY3 KUPUTHILA OUp Heya
O6op maiino Oyica xam. bu3HWHT Xo0yma, OM3 KEHHMHTH KUCKAPTHUPHUII OOCKAYUTA

SKYHUU CyMMaHH XHcOOJalra UMKOH Oepamus.

Inpit Splits
{ Yelcoma o Hadoag
Input
Clpas Hadoop s
W crve & Hyday
Gl Hadoap m
s Haddonog m b
good Madoop
et
i guru99.com
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import sys

# input comes from STDIN (standard input)

for line in sys.stdin:

# remove leading and trailing whitespace

line = line.strip()

# split the line into words

words = line.split()

# increase counters

for word in words:
# write the results to STDOUT (standard output);
# what we output here will be the input for the
# Reduce step, i.e. the input for reducer.py
# tab-delimited; the trivial word count 1s 1

print '%s\t%s' % (word, 1)

Kyinnaru xox - kamaitupuin gynkuusicd. ¥ STDIN- nan xapuranaru Kajgam
HATWKATAPUHU YKUWIW Ba Xap OUp CY3HUHT XOJATHHH SKYHUN XUCOOJIaHUIIraya

nuraau Ba Hatwxkanapuau STDOUT- ra unkapaau.

import sys

current word = None

current_count =0

word = None

# input comes from STDIN

for line in sys.stdin:

# remove leading and trailing whitespace
line = line.strip()

# parse the input we got from mapper.py




word, count = line.split("\t', 1)

# convert count (currently a string) to int
try:

count = int(count)

except ValueError:

# count was not a number, so silently

# ignore/discard this line

Continue

MongoDB-da MapReduce

bu3z mynunrnek ManPenyce wabnymotnap 6azacu  Oyiipyru  OopKayid

MongoDB-da Map-Reduce- mam ¢doiinamaanmmmn3

XapuTaJlapHU KUCKAPTUPHUIIT aMATUETUHU KYPUO YUKUHT:

cust_1d: "R1231",;

atouit: 500,
status: "A°
L {
y cust_id: “my,
anent: e,
{ statis: A"
cust_1d: "M, ]
amount: 758,
statis; A

i
glgt_ad: W13,

} amount I8 ---lh-
{ query status: "A" map
cust_{d: "BA2", |
anount: 08,
status: "4 3
h y P
-L 1] =
ameunt: 200
{ statuz; "A"
cust_id: “al3i", }
amourt: 0@
status: "0°
I
orders

‘['M?:i' [ 500, 250 J}

reguce

3.5-pacm. MongoDB-da MapReduce

MYMKHH.

Kyinnarn

[
i 11 il i
valus: 754
1

wilug: 200
i

prder_totals




By xapurtanu xuckaptupumn umnmga MongoDB xap Oup kupuin Xyxokatura
(IpHU CYpOB IIAapTiapura MOC KeJNaJuraH TYIJIamJard XyskkKaTjiap) Xapura
dazacunu kymnaiian. Xapura QyHKIUSCH KaTUT KUMUMAT Ky(PTIUTUHA YUKapaIu.
bup Heuta kuitmatra sra Oynran ymoOy kanutiap yuyH MongoDB iuruiran
MabJIyMOTJIApHU TYIUIAaWAUraH Ba CUKUO YHMKapaJuraH KamaTupuil ¢a3zacuHu
Kymnangu. Kevimn MongoDB Hatwkamapan tymmampaa caknangu. WxTuépun
paBuIla, KUCKAPTUPUIN (PYHKIMSACUHUHT YMKHUIIM, KEWMHYAIUK WUFUIL EKU
WUFUIN HATIOKAJapuWHU KalTa WOUIAl Y9yH SAKyHJam (QyHKIMACUIAH YTUIIH
MYMKHH.

MongoDB- na xaputanu KUCKapTUPUIITHUHT Oapya QpyHKusapu JavaScript-
JVp Ba MOHIOJ apa€¢HuJa uuuiaiav. XapuTaHu KACKApTUPHUII OIEepalHsuIapu
OuTTa TYIIaMm Xy;XoKaTJIapuHU KUpull cudarujga Kaldya Kuilaad Ba XapuTa
OOCKMYMHM OOLUTAlIaH OJAMH MXTUEPUM TapTUOJAll Ba YEKJIAIIHM amaira
omypuIyM MyMKHH.mapReduce XapuTaHum KUCKapTHPHUIN —OTMEPAIMSICHHIHT

HATHWXKATAPUHU XyXOKaT cudaruna KauTapuinm €KW HaTHXKAIApHU TyIiamjapra

é3nimm MyMKHAH. Kupuin Ba YuKHII TyTiaMiIapy y3rapTUPWIMIIA MYMKHH.

Event-driven  Streaming  Stream & Batch
Applications Pipelines Analytics
Transactions IReat-ime) i
3 : _
—=| hents : ] — 4 Application
- - @ @0 &
. e — [ ertie
—_— .
Clicks o a i Database,
= = ﬁ File System,
') Database, KV-Store
File System, Resources | Storage
KV-Store (KBs, Yarn, Mesos, .| | (HOFS, S3, NFS, ...

3.6-pacm. MongoDB-da MapReduce TexHosnorscu.




JDBC Client JDBC Server Metadata
SQL Parser

Optimizer

Datastore Operators

3.7-pacm. MongoDB-da MapReduce Ty3unmacu.

bomka Tomongan, Cajncure apXUTEKTypacu MIDKO3HH, CEPBEPHHM Ba TaXJIMJ
KWIyBYMHU OJIMO TaluIaii Ba ONTHMH3aTOpra MeTajgaTa WIUIANIga OFUP
UIUIapHu  Oaxkapuinra WMKOH Oepamu. Kamuut ontuMuzaTopu CcYpoBIIapHU
ontuMaamTupuil - yuyH 100 pman  opTuk KadTa €3ull  KOMJAJlapuJaH
dorinananaau. CypoBnap pessiiuoH anreOpajnan QoiiganaHaan, aMMO paldoHasl
Oynmaran anreOpana uiiany MyMKUH. KaaiuT cypoBHH OaKapuIll yuyH €HT KaMm

XapaxaTJIi YCYJIHHW TOIIWIITa KapaTHuJIraH.

Ha3zopar caBoJsiapu:

Big data Hu KaiiTa unuiam ycyaiapiuHu caHad OepHHT.
Google File System umiamn npuHIMNM HUMaaa?
Hadoop takcumnanran ¢aitsn Tuzumu Huma?

Hadoop Takcumnanras ¢aitsn TH3MMU HUMa y4yH Kepakx?

Hadoop takcummnanran aiin Tu3MMu KaHaan uiianm?

A i e

MapReduce Huma?




. MapReduce auma yuyn kepak?

. MapReduce xannait unuraiian?

Anabuétsiap Ba MHTEpHeT caiiTiiapu:
. Paguenxo W., Hukomaes U., TexHnonmorum u uHbppactpykTypa Big data:
VYyebnoe nocobue. — Cank-nerepoypr: M'TMO, 2018.

. https://computingforgeeks.com/data-mining-your-clicks

. https://www.selecthub.com/big-data-analytics/big-data-analytics-

requirements/

. https://data-flair.training/blogs/hadoop-ecosystem-components/

. https://www.digitalocean.com/community/tutorials/an-introduction-to-big-

data-concepts-and-terminology

. https://medium.com/cracking-the-data-science-interview/an-introduction-to-

big-data-distributed-data-processing-36654202c6ce



https://computingforgeeks.com/data-mining-your-clicks
https://www.selecthub.com/big-data-analytics/big-data-analytics-requirements/
https://www.selecthub.com/big-data-analytics/big-data-analytics-requirements/
https://data-flair.training/blogs/hadoop-ecosystem-components/
https://www.digitalocean.com/community/tutorials/an-introduction-to-big-data-concepts-and-terminology
https://www.digitalocean.com/community/tutorials/an-introduction-to-big-data-concepts-and-terminology
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IV. AMAJIN MAIIFYJIOT MATEPUAJLIAPH

1-amanuii um. Karra mabiaymoriaap cyposaapaunr Hive Tusumu opkasiu
amaJra ommpuin. SQL tuamura kupum, SQL xan HiveQLga, HIVEe nan
HIVEQL ra yrum. (4 coar)

Numnunr makcaau: Karra wmabiymotnap cyposimapuunr Hive Tuzumu
opkanu amanira ommpuin. SQL tunura kupum, SQL nan HiveQLga, HIVEe nan

HIVEQL ra yTum 6yitnya Maxcyc KOMIETEHUUSJIAPHA TAKOMUIIAIITHPULL.
Ha3zapuii MmabayMor.

Hive - 6y Hadoop Distributed File System (HDFS) yctuna unuiad yukuiran
ETL Ba MabiyMOTIapHU cakjall BocuUTacu XucoOnaHaau. Hive HuMHT acocuit
Basuanapunan Kyvumaruiap: Data encapsulation, Ad-hoc queries, Analysis of
huge datasets kaOu onepanusyiapHy Oa)kapuiiaa UIITHA OCOHJIAIITHPAIH.

Hive HUHT MyXUM XyCyCHSTIApH:

v Hive na aBBaj kaJBajlap Ba MabjiyMOT/Jap 0a3ajgapu spaTuiajd, CYHIpa
MabJIyMOTIIap ymoy *KaaBajiapra OKIaHaIu.

v' Hive wmawiaymoriap omOopu cudaThga sKaaBajiapia CakjIaHaIuraH
MabJIyMOTIApHU OOIIKAPHII Ba CYPOB XOCHJI KWJIHII YUyH MYIDKAJUIAaHTaH.

v' CtpykTypajgaHran MabiymoTiap Owradn wumntamaa Map Reduceda UDF
KaOu ONTUMAJUIAMTUPHIN Ba (GOWTATAHUIT XYCYCHSATIApU MaBXKyJ emac,
ammo Hive @pameBopkaa wmasxyn. CypoBiapHU ONTUMAIIAIITHUPULIT
KypcaTkuwiap OViimda CYpoBIapHH OaXKapUITHUHT CcaMapaid YyCYJIUHHU

OowIUpaIy.

by wmabiymoTiap ©0a3acu aAyHENAru TaHUII TYLIyHYaJapHU, MacalaH,

KaJBaJUIApPHU, CaTpJIApHU, YCTYHJIIApHM Ba CXEMajlapHU Ba OOIIKalapHU



ypranumiga KyJlalduK Y9yH KadTa wunuiatagd. Hive HUHT SHTM Ba MyXuM
TapKUOWH KUCMH, STPHH CX€Ma MabJyMOTJIApUHU CakKjall y4yH HILUIATHIaJIUTaH
Metastore. Ym6y Metastore omatga peTANMOH  MabIyMOTJIAp Oazacuma
YKOWJIAILITaH.

busz Hive Ounman Web GUI Ba Java Database Connectivity (JDBC)
uHTepdeiicu kabu ycyuiapaan GoigalaHuIIMMU3 MyMKHH:

Opatma, HQL cHHTakcuMCHM KYNTMHA MabIyMOTJIAap TaXJIWIYWJIApH TaHUILI
oynran SQL cunTakcucura yxmaiau. Kyiiugaru HamyHa cypoBuaa KypcaTHIraH
aJBaj HoMUJaru 0apya €3yBiap akC €TTUPUIITaH.

Macanan : Select * from <TableName>

Hive TEXTFILE, SEQUENCEFILE, ORC va RCFILE (E3ys ycTynnu ¢aiin)
TYpTTa (haiin GopMaTHHU KYIIa0-KyBBaTIAN M.

bus Hive ra yrumaan ongux, SQL ra Kkuckada Hazap tanuiaiimu3 Ba MySQL
MBBT nan doitnanann6 unuiapau amanra omupamus. SQL - Oy mabiaymoTiap
0azanapuja MabIyMOTJIAPHU CaKJiall, OOMIKAPHI Ba OJIUII YUyH CTaHAAPT THJI.

DDL Ba DML komannanapunan (origananamus.

Amanuii Basudanap:

Cypos: show databases;

commands end with [ or
L Commur-i - {GEPLD
e 2000, 2014, oracilae and; 1t iFFilH1ates. A1l rights reserved.

sracle is a registered trademark of oracle corporation and/sor its
affildiates. Oother names may be trademarks of thedir respective

Type ‘o o clear the current input =tatement.

schema

_schema

+
1
+
1
1
|
|
|
I
|
1
]
v

Magxxya MabiaymMoTaap Oa3aJlapuHUHT pyHXaTh



Cypos: create database goiizanu_Kasuiama_O0OMMTHII_3aBOAU;

Haruxa:

mysql>= create database fToydali_gazilma_boyitish_zavodi;
Query OK, 1 row affected (0.00 sec)

mysql=

Dataha;e

information_s
foydali_qgazilma_boyitish_zavodi
fgbf

fgbz

mysql

performance_schema

sakila

tatu

test

world

10 rows in set (0.00 sec)

Auru oiinanu_KazuiMa OOWHUTHIN 3aBOJM HOMJIM Oa3aCHHUHT SIPATUIIUIIN.

1. OnTUH_pyJacu HOMJIM XKaJBaJl IpaTaMU3:

Cypos: create table oirun_pyaacu (id int, konsentratsiyasi

double, qazib_olingan_koni varchar(20));

Harunxka:
1_0azi1ma_boyitish_zavodi;

yasi double, gazib_olingan_koni varchar(20));




OnTrH_pyJacu HOMJIM aJBaj sIPATUJIALLIN.

2. KamBajHu Kypamms:

CVypos: desc oltin_rudasi;

Haruxa:

mysql> desc oltin_rudasi;

_____ +_________
Key | Default

| int(11) | YES
| konsentratsiyasi | double | YES
| gazib_olingan_koni | varchar(20) | YES

3 rows in set (0.01 sec)

SApatunran ONTUH _pyAacy *KaJBAIUHU KYPUHUIIN.

Cypos: Alter table oltin_rudasi add sanasi

varchar(10);
Harmxa:

mysql> alter table oltin_rudasi add sanasi varchar(10);
Query OK, O rows affected (0.47 sec)
Records: 0 Duplicates: 0 warnings: 0

mysql> desc oltin_rudasi;

id int(11)
double

varchar (20

Fommm e - -
|
konsentratsiyasi |

|

|
|
| gazib_olingan_koni
| sanasi | varchar (10

4 rows in set (0.01 sec)

Ontun_pynacu xansamura ALTER omeparopu opkamu

YCTYH KYIIWIUIIN.



Cypos: Alter table oltin_rudasi modify sanasi

varchar(30);

Haruxa:

mysql> alter table oltin_rudasi modify sanasi varchar(30);
Query 0K, 0 rows affected (0.48 sec)
Records: 0 Duplicates: 0 warnings: 0

mysql> desc oltin_rudasi;

| int(11) | YES
| konsentratsiyasi | doubTle | YES
| gazib_olingan_koni | varchar(20) | YES
| sanasi | varchar(30) | YES

4 rows in set (0.01 sec)

Ontun_pynacu xansamna ALTER onepaTopu opkain MaBxya YCTYH

Toudacu 0 3rapTUPWIHIILIH.

Cypos:  Alter table oltin_rudasi change konsentratsiyasi
ulushi double;

Harnxa:

mysql> alter table oltin_rudasi change konsentratsiyasi ulushi doubTe;
Query OK, 0 rows affected (0.09 sec)
Records: 0 Duplicates: 0 Warnings: 0

mysql> desc oltin_rudasi;

| int(11) | YES | NULL
| uTushi | double | YES | NULL
| qazib_oTlingan_koni | varchar(20) | YES
| sanasi | varchar(30) | YES

4 rows in set (0.01 sec)




Ontun_pynacu xaasanuaa ALTER onepatopu opkain MaBxyn

YCTYH HOMUHH y3rapTUPULL.

Ha3zopar caBosuiapu:

1. CREATE 6yiipyruaunr Basudanapu HuMaiapaad noopar?
2. ALTER 6yiipyrura mucosn keatupuar. DROP va DELETE Oyiipyk/iapaHAHT
dapku HuMaga?

3. DELETE Gy#ipyruHuHr CTPYKTYPACHHH KYPCATHHT.

AnaOuétiiap Ba MHTEPHET caliTiapu:
1. Paguenko U., HuxomnaeB U., Texnonoruu u undpactpykrypa Big data:
VYuyebnoe nocodbue. — Cank-nierepoypr: UMTMO, 2018.

2. https://computingforgeeks.com/data-mining-your-clicks

3. https://www.selecthub.com/big-data-analytics/big-data-analytics-

requirements/

4. https://data-flair.training/blogs/hadoop-ecosystem-components/

5. https://www.digitalocean.com/community/tutorials/an-introduction-to-

big-data-concepts-and-terminology



https://computingforgeeks.com/data-mining-your-clicks
https://www.selecthub.com/big-data-analytics/big-data-analytics-requirements/
https://www.selecthub.com/big-data-analytics/big-data-analytics-requirements/
https://data-flair.training/blogs/hadoop-ecosystem-components/
https://www.digitalocean.com/community/tutorials/an-introduction-to-big-data-concepts-and-terminology
https://www.digitalocean.com/community/tutorials/an-introduction-to-big-data-concepts-and-terminology

2-amaumii nmt. HIVE e HIVEQL ra kupum, Hadoop ¢aiyiiapan cypai

yuyH Hive-nan doiinananum (2 coar)

Nmanar makcagum: tunriopuwiapuudar HIVE e HIVEQL ra xupw,
Hadoop daiinnapau cypami yuyyH Hive-nan doigananum  Oyitnua

OMITEHEUHSIAPUHN TAKOMWJIJTAIITUPUILL.
Ha3zapuii MmabiymoT

Hadoop tusumnapuna wunuiaiiguran Apache Hive ¢ocuracu HDFS-na
CakJlaHTaH MabIyMOTHU Xynau SQL OunaH OOFIMK MabyMOTNIap 0azacu Kabu
cypok kuiuiira uMkoH Oepaau. Hive - 6y MapReduce- HUHT 10KOpU KUCMHIAru
abctpakius, 6y HiveQL ne6 nomnanran SQL- ra sxyaa yxmam tuinaa 6aéHotiaap
éplaMuia MIUIApHU spaTvira UMKoH Oepanu. Hive-man doiinananum Java-na
y3uHru3HuHr MapReduce unuapuim €3uniian Kypa aHya Te3poK Ba OCOHPOKAUP.
[Myan €mnma Tyrumumu3 kepakku, Hive HDFS wmabnymotnapunu pensuuon
MabIymMOTJIap Oa3zacura ainmantupmaiiau, Oy ymapra daxat HiveQL cyponapu
éplaMuia KUpUIT UMKOHUHU Oepanu.Hivenu Kangai umnuiatumn kepak?

Vauu kangait unuatum kepak? Hue (Hadoop User Experience) épmamuna
BeO-Opay3epaa Hive- gaH QoiinanaHummmu3 MyMKHH, OyMpyK caTpu OpKajiu
"bunaitn" Bocutacu €épaammia €ku Aactypuil paBuiia OyHUHr yuyH moc JDBC
¢ku ODBC ynarnumpan Qoiinananuar. Xap xosjaa, [P-MaH3uiaHU, MOPTHU Ba
Hive- ra xupum MabiyMOTJIapUHU Kypcatuil kepak Oynagu.Hivenap xaasamiap
Oownan wnoiaian. lynnmait kunmb, Oupunum Hapca, Oy xaaBamiapau Hive-ma
oenrmnamaup. XKanpan spatuml yuyyH OM3 yHra HOM OepuUIMMHU3 Ba Xap Oup
YCTYHHUHT MalJIOHJIapUHUA KypcaTuiimMmu3 kepak (xygau SQL MabmymoTiap
0azacuga Oynranu kabu). byHman Tamkapw, Ou3 IOKJIAaHAWTAH MablyMOTIIap
JKOMIIallraH KaTaJorHU Ba yinap Kaiicu (opmaTia CakIaHUIIUHUA OeNruiialnmMu3

Kepak (cykyt Oyiimya y "/ user / hive / warehouse / <tablename>" katalogida



bo'ladi). KagBan spatumga Ou3 Oenrunaurad MaWJOHJAPHUHT TY3WJIUIIN
OM3HUHT (pailUTApUMH3IaTH MAabIyMOTIAp MaiIOHIApUTa MOC KEIUIIUTAa €XTHET
oymumumu3 kepak. Ly Ttap3ma, Hive mabaymoTiap TYy3WIMIIMHE Ba YHIOy
MabIyMOTIIAp Kaiep/aa CakJIaHWIIUHKM KypcaTaauraH MeTajnaTta sSipaTajd, OTyHUHT
yuyyH OHM3 XOXJIaraH4a MabJIyMOT CYpallMMH3 MYMKWH. XyAIu 0OIy Tap3na,
PENSIMOH MabIyMOTIap 0Oa3acuaa OW3 KaaBAUIAPDHU OWPIAIITHPHUIN Ba 0ab3u
SQL  ¢dyskuuanapugan — QoHjganaHuIl — OpKaJId  Mypakkad  CcYpoBiapHH

OaKapUIITUMU3 MYMKHH.

AmMannid Bazudaiap
Beeline mucoanga
beeline -n <usr> -p <pwd>\

-u jdbc:hive2://<host>:<port>/<db>

Beeline Outan HiveQL cypoBUHM HMIIra TYIIHPHHT
beeline -n <usr> -p <pwd>\
-u jdbc:hive2://<host>:<port>/<db>

-e H<query>"

HiveQL cyposunu " Beeline " Ounian gaiyiiad vmra TylmiMpuHr
beeline -n <usr> -p <pwd>\
-u jdbc:hive2://<host>:<port>/<db>

-f <file.hql>




HiveQL xommanganap Show tables

SHOW TABLES;

Kansaa tacandu

DECRIBE <table>;

Comments (only Hue and Scripts)

(T3

Using

Hive pyHkcusiiapuau KypcaTuin

SHOW FUNCTIONS;

DyHKUuA TacHU U

DESCRIBE FUNCTION <function>;

DOYyHKUMAHU TYJIUK TACHU(pHU

DESCRIBE FUNTION EXTENDED <function>;

Kyn ¢oiigananyBuuiam koMmanaanap
ROUND(<number>,<n-decimals>)
CEIL(<number>)

FLOOR (<number>)




YEAR(<timestamp>)
SUBSTRING(<string>,<ini>,<end>)
TO _UTC _TIMESTAMP(<timestamp>,'UTC")

CAST(<val> as <type>)

Arperar ¢pynkcusiaap GROUP BY
COUNT(*)

COUNT(<col>)
COUNT(DISTINTC <col>)
MAX(<col-number>)
MIN(<col-number>)
SUM(<col-number>)

AVG(<col-number>)

Hive na ycryHn Toudanapu
STRING

BOOLEAN

TIMESTAMP

INT

BIGINT

FLOAT

DOUBLE




Hive na skagBaa sspaTuin
CREATE TABLE <table> (

<name> <type>,

bomka MaiI0H a:KpaTyBYHMCH OMJIAH KAABAJ APATHHT
CREATE TABLE <table> (

<name> <type=>,

)

ROW FORMAT DELIMITED

FIELDS TERMINATED BY '<symb>';

SequenceFile ¢aitnaan ;kaaBaj sspaTunn
CREATE TABLE <table> (

<name> <type>,

)

STORED AS SEQUENCEFILE;




Avro QailsinaaH xaaBaJjl ApaTHI
CREATE TABLE <table> (

<name> <type>,

)

STORED AS AVRO;

AKagBajHu yuupuin

DROP TABLE <table>;

Arap xaJaBaJj MaB:Ky/ 0yJica KaJABaJTHU YUMPHULI

DROP TABLE IF EXISTS <table>;

HDFS kaTa/IOriHu KypcaTaguraH »aJaBaj spaTUHT
CREATE TABLE <table> (

<name> <type=>,

)

LOCATION '<dir>";




Tamku skaaBaJ spaTuil
CREATE EXTERNAL TABLE <table> (

<name> <type>,

)

LOCATION '<dir>";

Kansaja  kaTajJorugaru KaJBa/LUIapHH  Hycxajgam  (ailjuiapuan

TYJAUPHUHT

hdfs dfs -mv <file> <table-dir>

Kansaanu HiveQL Oyiipyru OnJian TyJIaAMpuiI

LOAD DATA INPATH '<file>' INTO TABLE <table>;

Mag:xyj )KaaBajra Karop Kyuii
INSERT INTO TABLE <table>
<query>

CREATE TABLE <table> AS
<query>

CREATE TABLE <table>
STORED AS <format>

AS




<query>

1

2 | userBubuntul:~§ hive --define oddress='country, stace, city, post’
3 | hive= select ${oddress} from temp_user limit 3;
4 | 0K

5 | country staté  city post

6 | AU TA Leith 7315

7| Al oL Proston 4613

g | AU WA Hame 1 6215

9 | AU N5 Talmalmo 2648

16 | Time taken: @.57 seconds, Fetched: 5 row{s}

11 | hives-

userBubuntul § hive --dotabose testdb

or

B LN e L a0 s

hives use testdb;




i = q-+g‘EI'TT4'T'
11

; 2 | 5 expore VARL='London’

53 % hive -5 -e "SELECT firstnome, stoue, city FROM cemp_user WHERE cizy="S{VARL}'" » :erui
i el e e et ot Bl a5 e o

userptriedws-386: -SRI
SLF4]: Class path contains multiple SLF4] bindings.
S5LF4): Found binding in [jar:file:/home/user/bigdata/hadoop-2.6.6/share/hadoop/conmon/1ib/s1741-logdji2-1.7.5.ar! for
nder .class]
SLF41: Found binding in [jar:file:/home user/blgdata/apache-hlve-0.14,8-bin/1ib/hive-jdbc-0.14.0-standalone. jarl org/
er.class]
SLF4J: Found binding in [jar:file:/home/user/bigdata/hbase-8.98.8-hadoop2/1ib/phoenix-4.2.2-client.jar! jorg/s1f4]/imp
SLF42: See http://www.s1f4j.org/codes.htmli#nultiple_bindings for an explanation.
SLF41: Actual binding is of type [org.slf4].impl.Log4]jLoggerFactory]
user@trid3ws-386:~5 cat temp_out.txt
Landan
London
Landon
Londan
Londan
Londan
London
user@trifaws-386:~5 |

2 | sserfrifns-J86:-§ bive - 216,078 - 100

3|

‘ | Loggtng Tririslizet using configurotion i jor-fbe:, home user/t goots/mache-hive-8. 14, 8- T/ ve-comon-8. 14.0. jor! rive-Logd . propeees
-] M

B 378 10T v chow tobles

fhi-
13| [£72.16.3.78: 1000 hives 05 -1

TUr k=
B T 15 e

ir b oniB o
Bi-pre-r— Ll Spergron

16 dar-r-t - il spergrom
i grar-r-x - trif) spergrolp
18| rmr-art - o7l sipergro
u.........

2| % hive -f Jhomesuser/test_hqgl

1
| E| 5 hive -f hdfs://localhost: 9008,/ test. hgl




Mycrakua uuuiam sasudasnapu:
1. DML komanmanapunu Hive na 6axkapusr.
2. Arperat dyHkcusmapuaas ¢oraananu0 cypoB E3UHT.

3. Kanapan ycrynnapu ToudacuHu y3rapTupyBud CYpoB E3UHT.

AnaduéTiap Ba HHTEPHeT CAalTIapH:
1. Pamuenko U., HukomnaeB U., Texnonoruu u uHdpactpykrypa Big data:
VYyebnoe nocodbue. — Cank-nierepoypr: UMTMO, 2018.

2. https://computingforgeeks.com/data-mining-your-clicks

3. https://www.selecthub.com/big-data-analytics/big-data-analytics-

requirements/

4. https://data-flair.training/blogs/hadoop-ecosystem-components/

5. https://www.digitalocean.com/community/tutorials/an-introduction-to-

big-data-concepts-and-terminology



https://computingforgeeks.com/data-mining-your-clicks
https://www.selecthub.com/big-data-analytics/big-data-analytics-requirements/
https://www.selecthub.com/big-data-analytics/big-data-analytics-requirements/
https://data-flair.training/blogs/hadoop-ecosystem-components/
https://www.digitalocean.com/community/tutorials/an-introduction-to-big-data-concepts-and-terminology
https://www.digitalocean.com/community/tutorials/an-introduction-to-big-data-concepts-and-terminology

3-amannii nm. Hadoop tusumura masaymortaapau yrkasum. Hadoop
TU3UMKAA paiyIapHu KaiTa uuuiam. Hadoop Tu3uMuaan MabiayMoOT/IapHU

ojiuiu (4 coar)

Numaunr makcaau: Hadoop Tusumura mawaymotiapau ytkaszuin, Hadoop
TH3uMuAa (aitimapau Kaiita unutam Ba Hadoop Tu3uMuzaH MabiyMOTJIApHU

oJimmI Oyiinya Maxcyc KOMIIETEHUNJIAPHU TAKOMUJUIAITUPHILL
Ha3zapuii MmabayMor.

Hadoop -au GNU / Linux mmardgopmacu Kynnab-KyBBaTiaaiau, NIYHUHT Y4yH
Hadoop myxuTunu ypHatum ydyH Linux omnepanuoH THU3MMUHU YpHATUIIUMU3
kepak. Arap Linuxpgan Oolllka omepanioH THU3UM MaBxXyna OVica, yHaa Ousra
Virtualbox nactypunu 0u3 doinananaérran OT ra ypuarumumus Ba Virtualboxra
Linux OT uu ypuatui tanad etwnaau. Hadoop-uu Linux myxuTtura ypHaTUILIaH
onmuH ssh (Secure Shell) €pmammpma Linux wHu VpHatummmuiz kepak. Linux
MYXUTHUHH CO3JIAIl YUyH KyiHa KeITUPUITaH aMalllIapHu Oa)kapaMmus.

1. ®oiinananyBunaM sipatuil: ABBano, Hadoop ¢aiin tuzumunn Unix
daiin  Tuzumupan axpatumi  yuyH Hadoop yuyH anoxuna
doiinamanyBuu sIpaTUII TABCUS €TUIIA]IH.

doiigananyBUMHHU paTHUIL YUYH KyHUJaru amajiiapHa Oakapamus.
® Su KOMaHJacH OWJaH root HU OYaMu3,
e "Useradd username" Oylipyru €paamuaa root gaH doianaHyBUU paTaMus3.
e '"su username"  Oyipyru €Epaamuna MaBxKyd (oiasaHyBUMHM HINTa

TYIIAPUTIT MyMKHH.

Linux TtepMuHanuHu o4yamMu3 Ba ¢oigalaHyBUM spaTUIl y4YyH KyHuJaru

OyHpyKJapHU OakapaMu3:



$ su
password.:
# useradd hadoop
# passwd hadoop
New passwd.:

Retype new passwd

SSH co3namanapu Ba KaJuTIapHU SPATHILL

SSH cosnamanapuaa umra TYWUPUII, TYXTaTHII, TapKATWITaH JIEMOH
KOOWUFU omepanusiapy KaOu TYpiau Xujl omnepanusuiapHu Oaxkapuin Tanad
kunuHaau. Hadoop Ttypnum  xun  QoiipananyBUMIApUHUHT  XAaKUKUMJIMTHHA
tekmmpuaa Hadoop dolinananyBurcu yuyyH O4MK / IIaXCUWA KaduT Ky PTIUTUHA

TaKJIUM STHUII Ba YHU TypJiind pornananyBuniiap Ouiian OYuImui tajgad KuinHaIu.

8 ssh-keygen -t rsa
8 cat ~/.ssh/id_rsa.pub >> ~/.ssh/authorized_keys
8 chmod 0600 ~/.ssh/authorized keys

Kytinmaru komanganap opkai Hadoop HEM ypHatamus.

$ su

password.:

# cd /usr/local

# wget http://apache.claz.org/hadoop/common/hadoop-2.4.1/
hadoop-2.4.1.tar.gz

# tar xzf hadoop-2.4.1.tar.gz

# mv hadoop-2.4.1/* to hadoop/

# exit




Hadoop uwinaw mapmuou.

Hadoop- uu 1okiab onraauaru3gad cyHr, Hadoop kmactepuHryu3HuM Kyiiad-
KyBBaTJIaHAIUTaH y4Ta PeKUMIaH OMpHIa UILIATHIIMHT U3 MyMKUH OYI1a11u.

Local/ mycrakun pexum - tuzumra Hadoop-uu 1oknad onraHmaH CYHT, y
MYCTaKHJI PSKUMIA HIIUTATUIUIIIA MyMKHH.

Pseudo Ttakcumianran pexuM - Oy OWTTa MamMHaAa TaKCUMIIAHTaH
CHMYJISLIUS XUCOHJIAHATH.

Tyna TakcumIaHraH pexuM - ymidy peskuM Kiactep cudaruaa KaMmuaa UKKd
€KW YH/IaH OPTHK MallWHAIap OWJIaH TYINK TaKCHMIIaHA M

Hadoopuu Local//mycrakun pexxumaa ypuarum. bynna 6uz Hadoop 2.4.1 vu
ypHaTamus.
~ / .Bashrc Qaitnura kyiingarun OyipykiapHu Kymum opkaiu Hadoop myxut

y3rapyBUMJIapUHU YPHATHUII MYMKHH.

export HADOOP HOME=/usr/local/hadoop

YpHatuiiau 1aBoMm eTuniaad oiauH, Hadoop sximm unmaérranura MIIOHY XOCHIT

KWINII Kepak.

$ hadoop version

Hadoop 2.4.1

Subversion https://svn.apache.org/repos/asf/hadoop/common -r 1529768
Compiled by hortonmu on 2013-10-07T06:287Z

Compiled with protoc 2.5.0

From source with checksum 79e53ce7994d1628b240f09af91elaf4

Hadoop nunr ommuit muconga tekmmpud kypaitimuk. Hadoop ypuaTwmwmm
MapReduce .jar  daiinmuan TakaguM dTtaau, Oy MapReduce-HuHT acocuii

GYHKIUSACMHM TabMuHTaau Ba Pi kuilmatunu, (aiyutlapHUHT MabiyM Oup




pyhixaTunar cy3napHu Xxucobaniia Ba O0UIKaJapHu XUcoOal1a NIIaTHIaau.

SHADOOP HOME/share/hadoop/mapreduce/hadoop-mapreduce-examples-
2.2.0.jar

daitapary Cy3JapHUHT YMYMUNW COHHUHH XHCOOJaIll MacajlacuHHU KYpuo
YUKAMMU3.

Cy3napHUHT yMyMHUH COHMHHM XucoOJaml ydyH .jar Qaitnuna cyznapHu
xucoOnam y4yyH nactyp maBxyn Oyinca, MapReduce-nu &3ummmu3 mapt emac.
Xyanu miy .jar daitnuaan ¢oiigananu0, OOMIKa MUCOUIAPHU CUHAO KYpPUIIMHTH3
mymkuH. MapReduce ¢ynkumonan pactypnapunu hadoop-mapreduce-sample-

2.2.0.jar ¢aiiny opKaau TEKIIUPUIL YIyH Kyrdujgaru Oyupykiaap Oaxapuiaau:

8 hadoop jar SHADOOP HOME/share/hadoop/mapreduce/hadoop-

apreduceexamples-2.2.0.jar

1- Kapam.
Kupuimn katanoruaa BakTUHYIUK TapkuO daiyutapunu sipatamus3. bus ymoly

KaTaJOI'H1 XOoXJiaran ncoﬁz[a ApaTUIINMHU3 MYMKHUH.

$ mkdir input
$ cp SHADOOP HOME/*.txt input
$ Is -l input

By Ou3ra kupuin karajorumusaa Kyiuaaru dhaismapHu oepaiu.

total 24
-rw-r--r-- [ root root 15164 Feb 21 10:14 LICENSE. txt
-rw-r--r-- 1 root root 101 Feb 21 10:14 NOTICE. txt




-rw-r--r-- [ root root 1366 Feb 21 10:14 README . txt

2- KajgaM.
Kupum kartamoruga wmamxkyn Oynaran Oapua dainmapaaru  cy3mapHUHT

yMyMui cOHUHM XucoOmam yuyH Hadoop kxapa€uunu OomnuraiimMus.

8 hadoop jar SHADOOP HOME/share/hadoop/mapreduce/hadoop-

mapreduceexamples-2.2.0.jar wordcount input output

3- kagam.
NkxknHYM Kajgamjia Kepakid WIUIapHu Oakapaau Ba YUKAPUILHU output / part-r

00000 daitnuna cakmanu.

Scat output/*

Ky#inna 6apua cy3map Ba ylapHUHT KaTajorugaru oapua Qaiapaara yMmyMun

COHJIAp pYWXaTH KEITUPUITaH.

"AS 4
"Contribution" 1
"Contributor” 1
"Derivative 1
"Legal 1
"License" 1
"License"); 1
"Licensor" 1
"NOTICE” 1
"Not 1
"Object" 1




"Source” 1
"Work” 1
"You" 1
"Your") 1
VA
"control" 1
"printed 1
"submitted" 1
(50%) 1

(BIS), 1

(C) 1

(Don't) 1
(ECCN) 1
(INCLUDING 2
(INCLUDING, 2

Yuly xapaéH 1y OunaH siKyHJIaHAIH.

MapReduce - Oy wunuioB Oepulll TEXHUKACH Ba jKaBa acocuaa TapKaTWJITaH
Xycoouail yuyyH nactyp mojenu xucoOnanaau. MapReduce anroputmu HUKKUTA
MyxuM Basudanu ¥3 wuura onamu, spHU Map Ba Reduce. Map mabiaymoTiap
TYIJIAMUHM OJIQIM Ba yJIApHHU OOIIKAa MabJIyMOTIap TYIUIaMHUra y3rapTUpaau, Oy
Hepaa ajmoxujia eeMeHTIap KaTakJyanapra OyiauHaau (KajauT / KuiMat xyQTiaapu).
Wkkuauugan, Map naH 4YMKWIIHU Kupuil cudatuga Kaldyn KujaguraH Ba
MabJIyMOTJIAp KaTak4YaJapuHU KUYUKPOK KaTakuyajgapra OMpJalmTUpUil BazudaHu
Oaxxapagu. MapReduce HOMHHMHT KeTMa-KeTIMUTHHU Hazap/a TYTTaHUJCK,

kamaiitupui(Reduce) Bazudacu xap 10uM Xxapura UIIHIaH KEHUH Oakapuiaiu.



Kuputuin Ba yukapui.

1 — pacMm. Anroputm.

MapReduce framework <key, value> xydrnapu ycTuaa wumiaiau, SbHU

framework nmra xupummm <key, value> xxydprnapu tymnamu cudaruga Kypuo

YMKaau Ba WITHUHT Hatwkacu cudaruna <key, value> xydriaapu TymiamMmuHu

xocusl Kwnanu. Kanmur Ba kuiimat cungnapu framework Oyiinua keTma-KeTauKaa

OYynuIIM  Kepaxk.

bynnan Tamkapw,

acocuit cuHpuap framework OVitnya

capanaimHi oconjamTupuinl yuyH Writable-Comparable unTepdeiicunn amanra

omunpuin kepak. MapReduce ummHuUHr kupum Ba yukuin Typiaapu - (Kupwin)

<kl, v1> — map — <k2, v2> — kamaittupum — <k3, v3> (Hukum).

Input Output
Map <kl, vl> list (<k2, v2>)
Reduce <k2, list(v2)> list (<k3, v3>)

Kyﬁnnarn MHCOJIAa O3 TAIIKWJIOTHUHT QJICKTP SHCPIrUuACHUHHU UCTCHMOJ KUIIUIIINUTa

OHJl MAbIYMOTJAPHU KEITUPUO YTraHmMu3. YHAQ OWIMK 3JIEKTpP SHEPrUsICUHU



MCTEBbMOJI KUJIMIIHU Ba Xap XWJI MWUIAP YUYyH WWILIMK ypTadya KUMMaTHU Y3 N4Yura

OJIaH.

2010

2011

2012

2013

2014

23

26

31

39

38

Ma Iyu Iyu Av

y n 1 g

23 2 43 24 25 26 26 26 26 25 206 25

27 28 28 28 30 31 31 31 30 30 30 29

32 32 32 33 34 35 36 36 34 34 34 34

38. 39 39 39 41 42 43 40 39 38 38 40

39 39 39 39 41 41 41 00 40 39 39 45

Arap IOKOpUZard MabIyMOTIap KUPHUII MabIyMOTH cudaTuia
Oepwiran 6yica, Ou3 yHM KaiTa WILIAII Y9yH JacTyp E3WUMIMMH3 Ba
Makcuman QGormgaTaHul WAIMHU, MUHAMAT (HOoHJamaHuIl WAJIMHA Ba
OomIKalapHU TONMMUIUMMHU3 Kepak Oymanu. Jlekun Ousra Karrta
TAIIKWIOTHUHT OWp Heda HWIIUK MabJIyMOTIApH, €JIEKTP HCTEMOJH
XaKuJa KarTa MabIyMOTiap YCTHAa WIUIAIIra TYFpU Keica, YJapHH
OaxkapuIlra Ky BakT Tanal eTwiagun. MabliyMOTHU MaHOalaH TapMOK
cepBepura Kydupwiija Ba XoKazojapjaa Ky BaKT UCTEMOJU OYiasu.
Kytinna MapReduce framework man Qoiimananran xojjga HaMyHaBUN

MabJIYMOT YYYH J1acTyp KOJIU OepuIIraH.

package hadoop;,
import java.util.®

import java.io.IOException;




import java.io.IOException,
import org.apache.hadoop.fs.Path;
import org.apache.hadoop.conf.®;
import org.apache.hadoop.io.®;
import org.apache.hadoop.mapred. ™
import org.apache.hadoop.util.®;
public class ProcessUnits {
//Mapper class
public static class E EMapper extends

MapReduceBase implements

Mapper<LongWritable ,/*Input key Type */

Text, /*Input value Type*/
Text, /*Output key Type™/
IntWritable> /*Output value Type™/
{

//Map function

public void map(LongWritable key, Text
value,
OutputCollector<Text, IntWritable> output,
Reporter reporter) throws IOException {
String line = value.toString();
String lasttoken = null;
StringTokenizer s = new
StringTokenizer(line,"\t");
String year = s.nextToken();
while(s.hasMoreTokens()) {

lasttoken = s.nextToken();




int avgprice =
Integer.parselnt(lasttoken);
output.collect(new Text(year) new

IntWritable(avgprice));

/
/

//Reducer class

public static class E EReduce extends
MapReduceBase implements Reducer< Text,

IntWritable, Text, IntWritable > {

//Reduce function
public void reduce( Text key, Iterator
<IntWritable> values,
OutputCollector<Text, IntWritable> output,
Reporter reporter) throws IOException {
int maxavg = 30,

int val = IntegerMIN VALUE;

while (values.hasNext()) {
if((val = values.next().get())>maxavg) {
output.collect(key, new

IntWritable(val));

/

/
//Main function




public static void main(String args//)throws
Exception {
JobConf conf = new
JobConf(ProcessUnits.class);
conf.setJobName("max eletricityunits”);
conf.setOutputKeyClass(Text.class),
conf.setOutputValueClass(IntWritable.class);
conf.setMapperClass(E EMapper.class),
conf.setCombinerClass(E_EReduce.class);
conf.setReducerClass(E EReduce.class);

conf.setInputFormat(TextInputFormat.class);

conf.setOutputFormat(TextOutputFormat.class),

FileInputFormat.setInputPaths(conf, new
Path(args/0]));

FileOutputFormat.setOutputPath(conf, new
Path(args/1]));

JobClient.rundob(conf);

Oxopunaru ngactyp komunu ProcessUnits.java cudatuga  cakJjiaHr.
JlaCTypHUHT KOMIUJISIIIUSACHA Ba OakapwiMiu 3ca Kywumarnda Oymaau. YKapaéu
OupnuKIapy JacTypuHHU Ty3uil Ba Oaxapuiml. bus TacaBByp kwmaitnmk Hadoop
doiinariaHyBUMCUHUHT Y KaTtanoruaamus. (Macanan /home / hadoop).

FOxopumarn nacTypHM KOMIWJISIMS KWJIUII Ba Oaxkapuill y4yH KyWuaa

KEJITUPWITaH aMaJulapHu OaKapuIIUMU3 3apyp.



1- kapam
Kylinmaru OyHpyK - Ty3wiaraH >kajBajl CHH(IApUHM cakjall ydyH KaTajaor
ApaTULL.

S mkdir units

2- KajamMm

MapReduce gacTypuHu KOMOMJIAIMS KWJIMII Ba OakKapulll YYyH WIUIATUTIAAUTaH
Hadoop-core-1.2.1.jar nactypuHu ka0 oJuHr. baHKHU (OKJIA0 OJIMII Y4YyH
KylHuJard xaBojia mvnrepository.com ra tampud Oyropunr. FOxnanran mnamnka /

home / hadoop / 1e6 TaxXMUH KHTAIHK.

3- Kagam

ProcessUnits.java JacTypuHHA KOMITWJISAIUS KHJIUII Ba JACTYp YYYH JKap SPATHII
yUyH Kyhugaru Oyilpykiaapaas QoiiagaHuiaim.

8 javac -classpath hadoop-core-1.2.1 jar -d units ProcessUnits.java

$ jar -cvf units.jar -C units/ .

SHADOOP HOME/bin/hadoop fs -mkdir input dir

SHADOOP HOME/bin/hadoop fs -Is input_dir/

SHADOOP HOME/bin/hadoop jar units.jar hadoop.ProcessUnits input dir
output_dir

AmManra OmUpWITaHJaH CYHT, KyWHJa KYpCaTUITAHNICK, YUKHUII/KUPUITHUHT
OynuHum coHu, Map Baszudanapu COHU, pEeAyKTOp Basudasapu COHHU Ba

OOIIKaNapHU KYpHUIIl MyMKUH OYaau.

INFO mapreduce.Job: Job job 1414748220717 0002
completed successfully

14/10/31 06:02:52




INFO mapreduce.Job: Counters: 49
File System Counters
FILE: Number of bytes read = 61
FILE: Number of bytes written = 279400

FILE: Number of read operations = 0
FILE: Number of large read operations = 0
FILE: Number of write operations = 0

HDFS: Number of bytes read = 546
HDFS: Number of bytes written = 40
HDFS: Number of read operations = 9
HDFS: Number of large read operations = 0
HDFS: Number of write operations = 2 Job
Counters

Launched map tasks = 2

Launched reduce tasks =1

Data-local map tasks = 2

Total time spent by all maps in occupied

slots (ms) = 146137

Total time spent by all reduces in occupied

slots (ms) = 441

Total time spent by all map tasks (ms) =
14613

Total time spent by all reduce tasks (ms)

44120

Total vcore-seconds taken by all map tasks

146137

Total vcore-seconds taken by all reduce tasks

= 44120




Total megabyte-seconds taken by all map tasks
= 149644288

Total megabyte-seconds taken by all reduce
tasks = 45178880
Map-Reduce Framework

Map input records = 5

Map output records = 5

Map output bytes = 45

Map output materialized bytes = 67

Input split bytes = 208

Combine input records = 5

Combine output records = 5

Reduce input groups = 5

Reduce shuffle bytes = 6

Reduce input records = 5

Reduce output records = 5

Spilled Records = 10

Shuffled Maps = 2

Failed Shuffles = 0

Merged Map outputs = 2

GC time elapsed (ms) = 948

CPU time spent (ms) = 5160

Physical memory (bytes) snapshot = 47749120

Virtual memory (bytes) snapshot = 2899349504

Total committed heap usage (bytes) =
277684224
File Output Format Counters

Bytes Written = 40




Yukui nankacujga OJIMHTaH (ailllapHu TEKIIUPUIN YYyH Kydupard OyHpyk
WIUTATAIIAN.

SHADOOP HOME/bin/hadoop fs -Is output dir/

Part-00000 ¢aiinmaa YUKUIIHA KYPHUII YUyH KyWnaaru OyWpyK HIIaTHIIAIH:
SHADOOP HOME/bin/hadoop fs -cat output_dir/part-00000

Kyiiuna MapReduce pactypu ToOMOHMAAH WIIIA0 YMKApUITaH MaxcysioT

KEJITUPWJITAH.
2010 34
2011 40
2012 45

bapua Hadoop Oyiipyxiiapu $§ HADOOP HOME / bin / hadoop Oyiipyru Ounan
YaKUPHUIIaIH.

CrarycHH KypHIIl YUyH 3ca:

$ SHADOOP HOME/bin/hadoop job -status <JOB-ID>
exu

8 SHADOOP HOME/bin/hadoop job -status job 201310191043 0004

TaxpupHU KypuLl yUyH:

$ SHADOOP HOME/bin/hadoop job -history <DIR-NAME>
eKu

8 SHADOOP HOME/bin/hadoop job -history /user/expert/output

OyHpyKJIapy UIUTaTUIIAIN.

Ha3zopar caBoJsiapu:
1. Hadoop auma?
2. Hadoop HuHT acocuii Ba3udaiapuHyu KEITUPUHT.

3. Hadoop nan tekmmpuin OyHpyKiIapy KaHaai aMmanra ommpuiagm?




4. MapReduce nactypuHu KOMIUIISAIUS KWW Ba OaKapuIl IeTaHa HIMaH!

TyLIyHacu3?

Anabuétsiap Ba MHTEpHeT caiiTiiapu:

1. Paguenko U., HukomaeB U., Texnonorun u undpactpykrypa Big data:

YyeOnoe nocobue. — Cank-nerepOypr: UTMO, 2018.

2. https://computingforgeeks.com/data-mining-your-clicks

3. https://www.selecthub.com/big-data-analytics/big-data-analytics-

requirements/

4. https://data-flair.training/blogs/hadoop-ecosystem-components/

5. https://www.digitalocean.com/community/tutorials/an-introduction-to-

big-data-concepts-and-terminology



https://computingforgeeks.com/data-mining-your-clicks
https://www.selecthub.com/big-data-analytics/big-data-analytics-requirements/
https://www.selecthub.com/big-data-analytics/big-data-analytics-requirements/
https://data-flair.training/blogs/hadoop-ecosystem-components/
https://www.digitalocean.com/community/tutorials/an-introduction-to-big-data-concepts-and-terminology
https://www.digitalocean.com/community/tutorials/an-introduction-to-big-data-concepts-and-terminology
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https://www.schellgames.com/games/superchem-vr
http://worldskills.ru/assets/docs/%D0%9F%D0%9E-28-2018%20(2).pdf

V. KEVCJIAP BAHKU
1-keidc.
“KarTa MabJyMOTJIAPHU YKYB Kapaé¢Huaa KyJ1Jaaml

yeyJuiapu”

Ba3usaTt taBeudu: Karra mawaymotnapaan yKyB skapaéHuna (oiiganaHuil

KOHIETIIUSICUHY UITa0 YuKHIll BazudacuHu onauHru3. Huma kumnacus?
Keiic caBosuiapu:

1) Karra mabiiymotnap TyuryHuacura tabpud 0epuHr?
2) Karra MabJlyMOTIapHUHT XyCYCUSTIIapUHU caHaO OepuHT?
3) Karra wmabiayMOoTIapHU TabiuM THU3MMHJA KYyJUIalllra MHUCOJUIap

KCIITUPHUHT:

No Mucon Hamuoicacu H3zox

1




4) Karra MabiymMOTIapAaH yKyB xkapac¢Huaa (GoigalaHuIl KOHIENIUSICUHU

HIUIa0 YUKHUIIIL.

5) Karra MabIyMOTIIapAaH VKYB JKapa€Huaa doitnananuin

KOHUenuusiHru3an — sxmmnam  yayH  SCAMPER  ycynm

caBoJUIapra »aBoO OEpuUHT.

acocuaa

SUBSTITUTE Huma Ounan anMamtupui

(AJIMALLITUPUIL) MYMKUH?

COMBINE Humanapau Oupnamrupu

(BUPJIALLITUPUILL) MYMKHH?

ADAPT Hwumara mocnamrupuim

(MOCJIALOTUPUII) | mymKuH?

MODIFY Kanpait sxmmnamumm

(MOANOUKATLINA) MyMKHUH? (OpTUKYA
UIIIAHTaH, €TMAsIITH)

PUT TO OTHER USES | Huma y3rapuiuyn MyMKUH?

(BOIIKA (MaBbJIYMOTHH IIAKJIH,

COXAJIAPJIA Oenruiiap, paHr Ba

KV JIALL) Oormkanap)




ELEMINATE

SlHa KaHaun xoaa KyJulanl

(KUCKAPTHPHUIL) MYMKUH?
REARRANGE/REVER | Humanu kaiita THKJIAIII
SE (TAPTUBUHUA mymkuH? (byroptmanu
V3T APTHUPUILI) y3rapTHpHIL,
KOMITOHEHTJIApHU

aNIMaIITHPHUI )
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VI. [JIOCCAPU

Tymynua y36ex TymyH4a uHraIu3
Tabpud
THJIMAA THJINAA
Oy KaTTa XaxMm, Te3JIMK, XHJIMa-
XWIIUK Ba UIIOHWIWINK OWiIaH .
Big Data Big Data
OOlIKapUIaAUrad MabIyMOTIap
TYIUIaMUIUD
¥3apo 6oFauk O0yiamaran, SQL-ra
aCOCJIaHTaH IMAacC Ba MabIyMOTHU
NoSQL 5 .
¥3apo OoFauK OYiamaraH
MabJIyMOTJIap NoSQL databases
MabJIyMOTJIap OWJIaH XU
0azajiapu
HAIUIaUIUTaH KaJIuT-KAMMaT
KyTaUKIapuIa cakiaian
Modeling, Data Modeling, Data
Mining, Data File MabaymMOTIIapHH KalTa HILIAII Mining, Data File
Sources, File TEXHOJIOTUsIIapU Sources, File
Exporting Exporting
doitnananyBumIapra Typiu Xuil . .
Big Data Analytics Big Data Analytics
TaxJIUJI TAKeTIapH Ba
BOCHUTAJIAPU tools
MOJIYJUIAPUHU TaKIu( KU1aau
MabIyMOTIApHUHT MOXHUSITHHH
Crarucruxk
TaBcuIaIll, MABIYMOTIAPHU Phase 1 of

TAXJUJIHUHT 1-4n

0oCKHYM

TaKJIUM DTraH Iauc OuiaH

OOFIMKJIMKHU YPraHull;

statistical analysis

CraTucTuk
TAXJIUJIHHUHT 2-9H

00CKNYH

VY naHumnapHu yMyMIIAIITHPHILL

YUyH MOJIEJIb SIpaTULLl;

Phase 2 of

statistical analysis




CraTtucTuk
TAXJUJIHHUHT 3-4H

00CKNYH

TYrpunurunum ucbotnanm;

Phase 3 of

statistical analysis

CraTucTuk
TAXJWJIHUHT 4-9H

00CKNYH

Pan sy,

Phase 4 of

statistical analysis

CraTucTuk

TAXJUJIHHUHT 5-un

Kapopnapau 6ourkapui yayH

Oamopariv TaxJIMJUIAPHU KYJUTAILL.

Phase 5 of

statistical analysis

0oCKHYH
TakcumiaaHran MabIYMOTHH yJIaHTaH CaKJIaIll
daiia Tu3 MU MocJaaMaliapu TU3UMU OpKau Distributed File
(Distributed File KUPHIII MyMKUH OViran ¢gopmaria System:
System): cakJalra UMKOH Oepajiu.
Volume (bU3UK XaXKMHUHT KaTTaJIUTH. Volume
HATHXKAJIAPHU OJIUII YUYH
Velocity TE3JIMKHUHT OIIUIIHN Ba TE3KOP Velocity
UIIUIOB OCPUIIHUHT TE3JTUTH.
TYpJIH TUTIJArd MabJlyMOTIapra
Variety Oup BaKT/1a UILJIOB OCPUIII Variety
UMKOHHUSITH.
Google Tomonn1an
Google Fayl System Google File
UIUTATHIIAUTaH TaKCUMITaHTaH
(GFS) System (GFS)
daiin Tu3uMu
2003 iinaga Google File System uukmm. In 2003




2004 iinaga

MapReduce acocnapu yuKapuIIy.

In 2004

2006 iinaga

MapReduce nactypuit Mogenuaan
dolinananrad XoJaa KaTTa
MabJIYMOTJIAPHU TapKATHIII Ba
KaWTa UILIAIl Y4yH JAaCTypUM
TabMUHOTHH TaKJIUM €TYBUH

Hadoop tamkun eTunau

In 2006

2008 iftniaga

Hadoop TeraSort TanmoBuaa romob

YUKIA

In 2008

2010 vinaxa

MabJIYMOTJIAPHHU CYpaIll Ba TaX M
ki yayH Apache Hadoop-
HUHT TeHacKu1a KypHuiraH
MabJIyMOTIIap OMOOpH

JNACTYPUHUHT JIOMUXACH SIpaTUIIIN

In 2010

HTFT

Hadoop Takcumnanran gaiin

THU3HUMH

HTFT

MapReduce

Oy xaputaHu €3uIIl Ba
KUCKapTUPpHUII (YHKIHUSIIApUIaH

nbopat gacTypuit Mosen

MapReduce

Hive

0y Hadoop Distributed File System
(HDFS) yctuna nuuia® yukuiarad
ETL Ba MabiyMOTIIapHH CaKJIalll

BOCHTACH

Hive

Jdyr Kartunr

Hadoop acocuucu

Dug Katting




Kaasau racuugu DECRIBE <table>; Table classification
DOyHKuMA TACHUDPH DESCRIBE FUNCTION Function
<function>; classification
KajgBajiHu yuupum DROP TABLE <table>; Delete the table
Kansaanu HiveQL Fill the table with
'« ! )
Oyiipyru Oujan Lo the HiveQL
. INTO TABLE <table>;
TYJAMPHUIIT command
MabJIyMOTIIap TaXJWIMHUA aMaira
OLUMPHUII YUYH TasiH4 Ba3U(pacUHU
Hadoop Hadoop
yTalm MyMKUH OYIraH 04K
MaHOaNu AacTypiap TYIjiaMu
yily ¢aiia TH3UMUIaru
MabJIyMOTJIAPHU YKUWU Ba
MapReduce doitmananyBumIap mapxiamngiapu MapReduce

MYMKHUH OYJran

BU3yanu3alusiiapra hopmarianu.

Hadoop Common

doitnananyBYu KOMITBIOTEPIAPH
yuyH (haiis1 TA3UMHJIa CaKJIaHTaH
MabJIYMOTHHU YKHIII YUyH 3apyp

Oynran Java BocuTanmapu TYIiamu.

Hadoop Common

YARN

MabJIYMOTJIAPHU CAKJIAI Ba TAXJIAJI
KWIMII TU3UMIIAPU PECYPCIapUHU

Oomkapau.

YARN
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VII. ATABUETJIAP PYUXATH

I. Y36exkucron Pecnyoiukacu Ilpe3ngeHTUHHHHT acapiapu

1. Mup3suées II1I.M. Byrok kenakaruMu3HM Mapjl Ba OJM)XKaHOO XaJIKUMU3
6unan Gupra Kypamus. — T.: “Y36exucron”, 2017. — 488 6.

2.  Mupsuées LLI.M. Munnuit Tapakku€T HYTUMU3HN KaTHUAT OMJIaH JaBOM
STTUPUO, IHrU Gockuura KyTapamus. 1-xmnn. — T.: “Y36exucton”, 2017. — 592 6.

3. Mupsuée LI.M. XanKMMU3HUHT PO3WIATH OW3HUHT (DAOTUATUMU3TA
Geprura SHT 0wl 6axomup. 2-xuna. T.: “V36exucron”, 2018. — 507 6.

4. Mup3suées UI.M. Husitu ynyr XaJIKHUHT UIIK XaM YIIyF, Xa€Tu EpyF Ba
kesnaxard papoBon Oynaau. 3-xuna.— T.: “Su’36eKHCT0H”, 2019. - 400 6.

5. Mupsuées II.M. Muiuii TUKJIIAHUIIAAH — MUJUIMA FOKCAJIMII CapH.

4sxmmn.— T.: “Y36exucron”, 2020. — 400 6.
II. HopMaTUB-XyKYKHI XYKAKATIAp

6. V3b6exucron Pecny6nukacuuuar Koncturynmsch. — T.: V36ekuctow,
2018.

7. V36ekucron Pecny6mmkacuumar 2020 jiunm 23 ceHTAOpaa Kabyi
kuinarad “Tasmum Tyrpucuaa’tn YPK-637-conmn Konynu.

8. V36exucron Pecny6nukacu Ipesunentuauar 2015 iwn 12 nronb “Onmii
TaBJIMM MyacacaJIJaApUHUHT pax0ap Ba Mearor KaJapiiapuHu KaiTa Tall€piain Ba
MajakaCUHU OUIMPHUILI TU3UMHHHM sHaJa TaKOMWLIAIITHUPHUIL 4Yopa-Taadupiapu
Tyrpucuaa’ ’tu [1d-4732-connu GapMoHw.

9. V36ekucron Pecny6mukacu Ilpesumentununar 2017 imn 7 ¢eBpaib
“V36exncTon Pecrny6nmMKacHHM SHAJA PHBOXIAHTUPHUIN Oyiinua Xapakatiap
cTparerusicu Tyrpucuia’tu 4947-connun @apmMoHH.

10. V36ekucron PecnyGmukacu Ilpesumentunuar 2017 iimm 20 ampenb
"Onuit  TabJMM ~ TU3MMHUHM  SIHaJa  PUBOXIAHTUPUII  4YOpa-Taa0UpJIapH

tyrpucuaa’ru [1K-2909-connu Kapopu.



11. V36exucron PecryGmukacu Ilpesunentununr 2018 iium 21 ceHTAOpS
“2019-2021 nnapaa V36exucTon PecnyOiinkacunm MHHOBAallMOH
PUBOXKJIAHTUPHUILI CTPATETUSICMHU Tacaukiam tyrpucuga’ tu  [1d-5544-connu
dapmMOHHU.

12. V36exucron Pecny6iukacu IIpesumentunuar 2018 iimn 19 despais
“AX00pOT  TEXHOJOTWSJApH Ba  KOMMYHHMKAUUAJIApU  COXAaCHMHU  sHaja
TaKOMWJUIAIITUPHIN Yopa-Tagoupiapu Tyrpucuaa’’tu [1D-5349-connu Gapmonu.

13. V36eknucron PecnyGmukacu Ilpesupentununr 2019 ifmn 27  maii
“V36exncrTon Pecry6nukacuaa KOppyNIMsTa Kapiid KypallUIl TH3MMHHH SHA/IA
TaKOMWUIAIITUPUIT Yopa-Tagoupaapu tyrpucuaa’ tu [1P-5729-con Gapmonu.

14. V36eknucron Pecny6Gmmkacu Ilpesupenturuar 2019 iimn 17 wuroHb
“2019-2023 jimmwiapma Mupso YiyrGek HoMEZarn Y36ekucToH Muniwii
YHUBEPCUTETHIA Tanald IOKOpH OyiraH majakaiu Kaapjap Tal€piail TU3UMUHU
TyOJlaH TaKOMWUIAIITUPUIL Ba WIMHH CaJOXUSTUHU PHUBOXKIAHTHPU YOpa-
tanoupaapu Tyrpucuna’ru 11K-4358-connu Kapopu.

15. V36ekucron Pecry6mukacu Ilpesumentununar 2019 jimn 27 aBrycr
“Onuil TabIMM Myaccacallapy pax0ap Ba Menaror KaJpJapUHUHT Y3JIYKCH3
MaJIAKaCUHU OLLIMPHUILI TU3UMUHU KOpUU ATHIL TYFpUCUAA TH
[1D-5789-connu @apMoOHH.

16. V36exnucron Pecry6mukacu Ilpesunentunuar 2019 imn 8 okTaGpb
“V36exucron PecryGmukacu onmit  TabnmuM  TH3uMmHEEM 2030 jiunraua
PUBOKIIAHTUPUILI KOHUEMUUSICUHU Tacaukiam Tyrpucuaa’ tu 11P-5847-connu
dapMOHU.

17. V36ekucron Pecny6iukacu Basupmap Maxkamacuuuar 2019 i 23
ceHTA0pp “Onmil TabaIuM Myaccacajgapu pax0ap Ba Memaror KaJpJapuHUHT
MajaKaCUHHU OIIMUPHUII TU3UMHHH SHaJa TAaKOMUJUIAIITUPHUIN OYiindya Kymnmya
yopa-Taabupnap tyrpucuna’ru 797-connu Kapopu.

18. V36exucron Pecrybiukacu IIpesumentunuar 2019 iimn 21 wmait

“«OnekTpoH  XyKymar»  TH3MUMH  Joupacuiga  axOopOT-KOMMYHUKAaLUs
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TEXHOJIOTHUSJIAPU COXACHIArd JIOMMXAJapHU WIIad YMKUII Ba amaira ONIUPHII
cudaTHHU AXIIUIaI yopa-taaoupiaapu tyrpucuna’ru [1K-4328-connmu Kapopu.

19. V36exncron Pecry6mukacu Ipesunentn laBkat Mup3uéesnunr 2020
mun 25 saBapaaru Onuit Maxnucra MypoxaaTHOMAacCH.

20. V36ekncron PecryGmukacu Ilpesupenturunr 2020 iimn 29 OKTIOpPH
“Unm-paran 2030 #unraya pUBOKIAHTUPHUIN KOHIEMIMSACHHA  TaCIUKJIAII
Tyrpucuga’ru [1d-6097-connu @apMoHH.

21. Vs6eknucron PecnyGmukacu Ilpesumentunuar 2020 iun 5 oKTAGPH
“Pakamiu  Y36eknctoH-2030” CTpaTerdsCHHH TACAMKIAII Ba YHH CaMapaiu

amaJra olupuil yopa-taaoupiapu Tyrpucuga’tu  [1d-6079-connu Gapmonu.

L. Maxcyc agadbuériap
22.Pamquenko U., HuxomaeB W., Texnomorum u uHbpacTpykTtypa Big data:
VYuebHoe nocodbue. — Cank-nierepoypr: UMTMO, 2018.
23.

IV. UuTepHer caittiap

24. http://___www.mitc.uz -  Y3bekucron Pecny6Gimkack — axGopot

TEXHOJIOTHsUIapH Ba KOMMYHUKALUSJIAPUHU PUBOMIIAHTUPHIL Ba3UPIIUTU
25. http://lex.uz — VY30ekucton Pecnybnukacu KoHyH XyxokaTiapu
MabJIyMOTIapyu MUK Oa3acu

26. http:/lib./bimm.uz — Onuii TabauM THU3UMH TeAaror Ba paxodap

KaJIpJIapUHU KaiTa Talépiian Ba yJapHUHT MaJIaKaCUHU OIIUPHUIITHHU TAITKUIT STHII
OO0 WIMHIT-METOUK MapKa3u

27. http://ziyonet.uz — Tabaum noptanu ZiyoNET

28. http:/natlib.uz_— Ammmep HaBomit nHommmaru Y30ekuctoH Mumit

KyTyOXOoHacu

29. http://_www.tuituz - Myxamman an-XopazMuii Homugaru ToOIIKEHT

ax00pOT TEXHOJIOTUSIIAPH YHUBEPCUTETH
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30.bosabpiive faHHbIE.

https://uchebnik.mos.ru/composer3/document/44251549/view

31.https://computingforgeeks.com/data-mining-your-clicks

2. https://www.selecthub.com/big-data-analytics/big-data-analytics-

requirements/

3. https://data-flair.training/blogs/hadoop-ecosystem-components/

4. Big Data ot A o f. Yacts 1: Ilpunuunel paGoTsl ¢ OOMBIIMME JaHHBIMH,

napaaurmMa MapReduce. https://habr.com/ru/post/267361/

5. Big Data oT A hi (o) A Yactb 2: Hadoop.
https://habr.com/ru/company/dca/blog/268277/

6. https://data-flair.training/blogs/hadoop-ecosystem-components/

7. https://www.digitalocean.com/community/tutorials/an-introduction-to-big-

data-concepts-and-terminology
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PELIEH3HH

Ha y4eOHO-MeTOANYeCcKHI KOMILIEKC, coCTaB/IeHHbI npod. ®.3aknpoBoii
npenoaasareaem H.HOcynoseim no Moyt «Metoasl u cpeacrsa o6padorkn
G0NbIIHX JAHHBIXY 1151 KYPCOB MOBbIMICHHA KBATHPHKALNH H
NepenoAroTOBKH NeIarorH4eckKuX KajJpos BeicKX o0pasoBaTe/ibHbIX
yupemxaenni

Yuebno-MeTOAMYeCKHH KoMmnneke mno wmomyimw «Metogsl M cpencTBa
006paboTkH BOMBIINX JAHHBIX» COCTABMEH [UIA KYPCOB NOBBILEHNS KBATHQHKALMH
H MepenojiroToOBKH MEeNarorH¥eckMx KaipoB BBICIIMX 00pa3oBaTe/lbHbIX
yupesenuii u coxepaxut B cefe  mporpaMMy KypeoB, PeKOMEHAOBAHHBIC
neAaroruyeckue TEeXHOMOIMH, TeKCThl JeKUHH, Marepuansl I [paKTHYECKUX
3aHATHH, KeHchl, rioccapHii U CMCOK PEKOMEH10BaHHOH JIMTepaTyphl H HHTEPHET
caHToB.

IlporpaMma MOZy/Is COOTBETCTBYET COAEPKAHWID THIOBOW MPOTPaMMEl H
BKJIIOYAeT B cebsd BBejeHMe, 1IeTH M 3a0a4¥ MOAY/s, TpeDOBAHHUA K 3HAHHAM,
YMEHHAM, HABBIKAM ¥ KOMIETEHLHAM CAyIIaTeNnei, peKoMeHIalHH K MPOBEIeHUI0
3aHATHIL, pa3dHBKa YACOB MO TemaM, KpaTKOe COJIEpKAHWE TeOpPEeTHYECKHX H
NPaKTHYEeCKHX 3aHATHH, CIMHCOK DPEKOMEH/0BAHHOM IUTEpaTyphl W WHTEpPHET
caiitoB. B Teoperuueckux wmaTepHanax packpbIBaHOTCA TAKHE BOMPOCHL, Kak
Oonblune naHHBle W WX XapaKTEPUCTHKH, CBOHCTBA GONBIIMX [JaHHBIX, METObI
obpaboTkn OonelIMX JaHHbIX. B npaxTHueckux paboTax OMMCHIBAIOTCH 3Talbl
paboTtel ¢ BonsmMMKE AaHAEIME Ha npuMepe Hodoop.

Paspaborannblii aBropaMn y4eOHO-METOJHYECKHIT KOMIIEKC MO0 MOIYIIIO
«Metonel 1 cpeacTa 06paboTKH GONBLIMX AAHHBIX» COOTBETCTBYET COAEPKAHHIO
TUIOBOM M yueOHOH rporpammel, 4ackl pacrpefelleHbl COOTBETCTBEHHO 4acaM,
yKazaHHEIM B yueOHOM nnaHe.

[ToaBoas uTOr, MOKHO CKa3aTh, 4TO y4eOHO-MeTOAMYECKUIl KOMILIEKC Mo
moaymo «Metoasl M cpeactBa o0paboTku OOMBLIMX JaHHLIX» MOMKET OBITH
PEeKOMEHIOBaH K HCNONB3OBAHHIO Ha Kypcax MOBLINUEHHS KBaTH(HKALHH H
NEepenoAroTOBKH  MeJarOorHYeckWx  KagpoB  BeiCLIMX  00pa3’oBaTenbHBIX
YUpeRKISHHH, a TAKIKE ero MOKHO PEKOMEHI0BATE K 1Ty 0IHKAIHH.

H.o. 3amecTHTes I IHpPEKTOPA N0 HAYYHOI
pabore n uaHOBauuAM CoBMeCTHOIO
Beaopyccxo-Y3bexckoro MexoTpacieBsoro
HHCTHTYTA NPHKIAAHBIX TEXHAYECKHX
KBaAH(pUKAUAH, K.1.H.




OJIUi TABJIUM MYACCACAJIAPH NEJATOT KAJIPJIAPUHHA
KAWUTA TAHUEPJIALI BA MAJIAKACHHHU OLIUPHIL KYPCH YUVH
TAUEPJIAHTAH “KATTA MABJIYMOTJIAPHUA KAUTA HIILTALI YCV.I
BA BOCHTAJIAPH” MOJIYJIMHHHI VKYB-YCJIYEHH MAJKMYACHT A

TAKPHU3

Vikys-ycayomii maxmya “Karta ManIyMOTIapHHM KailTa MIUIam ycyl Ba
BOCHTANapu Moaynu OViinua kaiiTa Taii€pnam Ba Majzaka OUIMPHII THHTJIOBUHIAPH
yuyH sipatunrad. Kaiita taiiépnail Ba manaka omMpHin HyHaJIHIIHHUHT V3Hra Xoc
XyCycHATIApH Xamja aomn3apd MacanaiapujaH Keau0 YMKKaH Xoimja VKyB-yCayomii
MakMyana THHrAoBumiapHuHr “Kartra mMawiyMoTiapHH Kalita Mmuiam ycynl Ba
BOCHTaJIapH  MOJIYIH  JOHpacHaaru OMaMM, KVHHKMa, Malaka XaMza
KOMIETEeHIMATapHra Kyiiunaauran tanabmap acocwaa YKyB-youyOHil MakmycHia
Oepwiran MaTepHaUIap ymoy Makcaara iyHaTTHPHIHO, KaTTa MabIyMOTIap, YIapHu
KaiiTa wWmnam ycynl Ba BOCHTATAapHHM  YpraHuil, KaTtra MablIyMoTiap
TEXHOJOTHAIAPHH TABJINM KapaéHHra Kyulam OVilmua Hazapuii Ba  amaiHii
MabJIYMOTIAp KeITHPHITaH.

VkyB-yenybnii  Makmya noupacuaa OepunaéTraH  MaB3ynap —meaaror
KajpJIapHH KaiiTa Taii€épiai Ba MaJlakacHHH OLIMPHILI Ma3MyHH, cudaTH Ba YIapHHHT
Taiiéprapaurura KyiumaguraH yMyMHI Manaka TagaOnapu, VKyB pexanapH Ba
JAcTyp/Iapy acocHa IaK/UTaHTHPHATaH 0VIn0, oMHii TABIMM Myaccacaiapy meaaror
KaJpJapHHHAHT coXara OM/J 3aMOHAaBHH TabIMM Ba HHHOBAalHA TEXHOIOIHAIAPH,
HAFOP XOPKHI TakpuOanapaaH caMapanu (oiijaJaHHIl, KaTTa MabIyMOTJIapHH
KaiiTa MIIIanm ycya Ba BOCHTANAapH aMajHETra KeHr TaTOMK 3Tum OumaH OOFIHK
KOMIETEHIUMAIAPTa 3ra OVIHIIapH TabMHHIaHA .

Yuyman onranza, “Karra MabaymoTIapHu KaiiTa MOiam ycyn Ba BOCHTANApH
MOIYJIH Oyitnua spaTiirad YKyB-ycayouii MakMya Oapua tasabnapra sxaBob Oepaan
Ba YHH VKYB jkapaéHuja KyJail Ba 9oI 3THII YUyH TABCHA ITHII MYMKHH.

¥

Myxammaa An-XopasMuii HOMHIArH
TATY “AxGopor TexHoaorusaapn” Kadgeapacu Ca/{ - )
MYyAHPH, npodeccop X3aiinnannor







