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1BYJIUM

VLYY JJACTYP



I. UIIIYHU JACTYP

Kupunm

Tactyp Y36exucron Pecry6mmkacuuunr 2020 imn 23 ceHTA6pAa TAacAMKIAHTAH
“Tapnum Tyrpucuna’ru Konynn, Ys6ekucron Pecny6mukacu Ilpesupentunuar 2017
wun 7 depangaru “Y36eKnCcTOH PecmyOnukacuHM sSHajga pPUBOXKIAHTHPHUIN OYHHUa
Xapaxkatnap ctparerusacu Tyrpucuaa’tu [1d-4947-con, 2019 #iun 27 aBryctaaru “Omnuii
TaBJIUM Myaccacalapyd pax0ap Ba MeJaror KaJpJapuHUHT Y3JyKCU3 MalaKacuHU
OIIMPHUII TH3UMHHH XOopui 3tui Tyrpucuna’ i [1d-5789-con, 2019 #tun 8 okTsabpmaru
“V36ekucron Pecry6iankacu onuit TabiuM TH3uMHHK 2030 fuirada pHBOMKIAHTHPHII
KOHLIEIUACHHU TacAukiam Tyrpucuna’tu [1d-5847-con Ba 2020 iun 29 okTsiOpnaru
“Unm-panan 2030  #Hunraya  pUBOKIIAHTUPHUIN  KOHIICTIUSCHUHH  TaCAUKJIAII
Tyrpucuna’n  I11D-6097-conmn  DapMoHIapH Xxamaa Y36ekncToH Pecrmy6iamkacn
Bazupnap Maxkamacununr 2019 iun 23 centsOpaaru “Onuii TabliuM Myaccacaiapu
paxObap Ba Tmegaror KaJApJapUHUHT MaJlaKaCHHU  OIIMPHUIN TU3UMHUHU  sSHaAJa
TaKOMWUIAIITHpUIIT OYiinYa KymuM4a vopa-tafabupnap Tyrpucuna’ta 797-coHnu
Kapopuna 6enrunanrad yctyBop Basudanap Ma3MyHUIaH Keaub YMKKaH X0JI1a Ty3WIraH
Oynub, y oluii TabJIUM MyaccacajapH Meaaror KaapJIapuHUHT KacO MaxopaTth Xamjaa
WHHOBAIIMOH KOMIICTCHTJIMTUHU PUBOXJIAHTUPHINL, COXara OWJ WIFOP XOPHXKHUH
Taxxpubanap, SHCM OMJIMM Ba MalaKalapHU Y3MAIITHUPHUIN, IYHUHTIEK aMaIuéTra Kopui
ATUII KYHUKMAJIAPUHHA TAKOMUUIAIITUPUIITHU MAaKCaa KUJIAIH.

Kaiita Taii€piaml Ba Manaka OIIMPUII WYHAIHWIIMHUHT Y3Ura XOC XyCYCHSTIApU
Xamjaa aoi3apd MacananapuaaH Kenud YWKKaH XOoJiJa JacTypJa TUHIJIOBUYMIIAPHUHT
MYTaxacCHUCIUK dannap gowpacuaaru OwiIMM, KYHHKMa, Majlaka XamJa
KOMIETEHIUsJIapyura KyHuiaaurad Tanadnap TaKOMIJLIAIITHPHIMIIN MYMKHH.

MoayaHMHT MaKcaau Ba Basudasapu

“Karra MabJyMOTJApHH KalTa HMIOLIAIN YCyJ Ba BOCHTAJAp* MOXYJHUHHHT
MAaKCaM: KaTTa MabIyMOTIap OWJIaH WIUIANI TEXHOJIOTHsUIApU OYinYa OJIUN TabhIuM
Myaccacalapy neJaror KaapJapuHUHT KacOMil KOMIIETEHTIIMTUHUA OUTUPHIIL.

MopayaauHr Bazudanapu: oMl TabJIMM Myaccacalapy neaaror Kajapjapujaa Karra
MabIyMOTIap OWJIaH UIIUIAII TEXHOJIOTHUSJIapU XaKuaa Ha3apui Ba aMalnuii OMIMMIIapHH,
KYHHKMa Ba MaJlaKaJapHU LIAKJJIAHTUPUIILAAH HOOparT.

Mopayn 0yiin4a THHIJIOBYMJIAPHUHT OMJIMMH, KYHUKMACH, MAJIAKaCcH Ba
KOMIIETEHIMSIJIAPDUTa KYHWJIaUrad Tajgadaap

“Karra MabJyMOTJIAPHM KaiiTa HILUIAIN YCYJ Ba BOCUTAJApP* MOIYJIUHHU
V3namTupui xkapaéHuia amaira olMpuiIaurad Macananap Aoupacuaa:
TuHrI0BYM:
e karra mabnymoriap (Big Data)HuHr xycycusiTiapu, Karra MablyMOTJIapHU
Kaiita unuiam ycyinapu, Hadoop TH3MMU UMKOHUSTIIADUHU OuIuMLU KEPAK.
e KaTrTa MabIyMOTJap cYypoBiapHUHT Hive TH3MMHM OpKajau amaira OIIHUPHIIL,
SQL Twmmura xmpum, SQL man HiveQLga, HIVEe man HIVEQL ra yTum; Hadoop




tusumuaan  (aiutapan cypam yuyHn Hive man ¢doiimananmm; Hadoop Tusumura
MabiaymoTiapHu YyTkasum, Hadoop tm3umuma daitnmapau kaiita wunwiam, Hadoop
TU3UMMJIAH MABIYMOTIIAPHU OJUILI KVHUKMAAapu2a 3ra Oy JTO3UM.

e Karra Mmawiaymoriap Owinan Hadoop Tusumupa unuiam manakanapuza sra
OYITUIIHN JIO3UM.

e KaTrta MablIyMmMOTIap acocujaa axO0opoT  THU3UMIIAPDUHU  OOIIKAPHII
Komnemenyuanapuza ra 0yIuim JT031UM.

Moay/HY TAIIKWJI 3THII BA yTKa3UII OYiiu4a TaBcUsIap

“KatTa MabJyMOT/IapHHU KaiiTa HILIALI YCYJI Ba BOCHTAJAp “ MOAYJIM Mabpy3a Ba
aManuil MalFya0TIap Makiuaa o opumnaiu.

MonynHu YKUTUII Kapa€HWJa TabIMMHUHI 3aMOHAaBUN METOIUIApH, IENaroruk
TEXHOJIOTUSIap Ba axOOpOT-KOMMYHHUKAILUS TEXHOJOTHsJIApy KYJUIAHWIMINM Hazapjaa
TYTHJITaH:

- Mabpy3a Japciapuia 3aMOHAaBMMl KOMIIBIOTEpP TEXHOJIOTHsUIApU Epramuia
IIPE3EHTAIMOH Ba IEKTPOH-IUIAKTHK TEXHOJIOTHSUIApAAH;

- VTKa3sWIaAUTraH aMajaud MAaIIFyJIoTiIapia TEXHHK BOCHTAJIApAaH, JSKCIpecc-
CYpoBiap, TECT CYpOBIApH, AKJIUNA XYKYM, FYpyXJH (PUKpJall, KHYUK rypyxjap OunaH
UIIJIall, KOJUIOKBUYM YTKa3uil, Ba OOIIKa WHTEPAaKTUB TAabJIUM YCYUIAPUHU KYJUIall
Hazapja TyTHIaJIu.

Moy THHHT YKYB pesKagaru 001mKa MoayJ1ap OuIaH OOFIMKJIUTH
Ba Y3BUHJIMTH

“Karra MabJyMOTJIApDHM KAHTAa HULIALI YCYJ Ba BOCHUTAJIAP” MOAYIM Ma3MyHH
VKyB pexamaru “Kommnbpiorep MHXUHUPHUHTU, “BynyTin XucoOnamn TeXHOJIOTUsIIapu,
“KommproTep TapMokjiapu XaBhcu3Iuru’ YKyB MOAYJUIapu OWIIaH y3BUM OOFJIaHTaH
XOJ11a MEeJarOrJIAPHUHT  TabJIUM XKapa€Hua OyTyTiau Xucobaml, KaTTa MabIyMOTIap Ba
BUPTYyaJl peajiuK TU3uMIapuaan (oigananum OVitnya kacOui meaaroruk Taiéprapimk
JlapakaCUHU OLIHUPUILTa XU3MaT KUIA]IH.

Moy THUHT OJIMH TABJUMAATH YPHU

MonynHu y37alTUpUII OpKaJld TUHTJIOBYMIIAD 3JIEKTPOH XYKYMATHU >KOPHUM STUIIHU
Ypranuii, aMmania Kyuiam Ba 0axonamra Joup kacOuil KOMIEeTeHTIMKKa 3ra 0ynaaumiap.




Monaya Oyiimya coatyap TAKCMMOTH
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2 Karra MabliyMOTIapHUHT XyCYCUSTIIapU 2 2
3 Karra MabiymoTnapHu KaiiTa Uiiaml ycysuapu 2 2
4 | Karra wMabaymotnap cypoBinapHuHr Hive Tuzumu
opkanu amaira ommpum. SQL Tunura xupum, SQL 4 4
naH HiveQLga, HIVEe nan HIVEQL ra ytum.
5 | HIVE e HIVEQL ra kupumi, Hadoop daitnapau 2 2
cypam yayH Hive-nan doiinananumm
6 | Hadoop tuzumura mabmymotinapuu ytkasuiml. Hadoop
tu3umuaa  Gaimiapan  Kadta wunoiam.  Hadoop 4 4
TU3UMUJIAH MabIyMOTIIAPHU OJIUIIL
HKavm: 16 | 6 | 10

HA3APUH MAIIFYJIOTJAP MASMYHHA
1-mabpy3a: Karra mabaymoriap (Big Data) tymynuacu (2 coar)

Big data ra kupum. Karra Mmasnymotnap TymryH4acu, Tabpuduapu. Big data:
acocuit Bazudanap.

2-mabpy3a. Karra MabayMoT/IapHUHT XycycusiTaapu (2 coar)

Karra MabaymoTiapHuHT ad3amumukiapy. Tax il KWIHHAIUTaH MabIyMOTIAPHUHT
XQKMH, aHBAaHABUW MAbIyMOTIAp TaxJIMJI THU3UMJIApU OMMO KEeTraHjga, Karra
MabIyMOTIAPHU XUCOOAIT TU3UMHUHY KOPUH ETHIIL.

3-mabpy3a. KaTra MabayMoT/IapHu KaiTa MILIam ycyJiiapu (2 coar).
Google File System (acocuii xapakTepucTuKaiapu, uiiam Tamonusiapu). Hadoop

TaKCUMJIaHTaH (paiii TH3UMHU (acOCHl XapaKTepUCTUKAIapHy, HIILIAall TAMOHIIIIapH).
MapReduce (acocwuii xapakTepucTUKaIapy, UL TAMOMHUILIAPH).




AMAJIMA MAIIFYJIOTJIAP MASMYHHU

1-amanuit mm. Katra masiaymotnap cyposiaapHuHr Hive TH3uMmu opkanu amanira
ommpuin. SQL tunura kupum, SQL man HiveQLga, HIVEe nan HIVEQL ra ytum. (4
coar)

2-amaquii mm. HIVE e HIVEQL ra kupum, Hadoop ¢aiimiapau  cypam ydyH
Hive-gan doitgamanumr (2 coar)

3-amanuii mm. Hadoop tuszumwura masiaymoriapau ytkasuil. Hadoop tusmmmma
daiinnapuu kaita unuiam. Hadoop Tusumugan MmabiymoTiaapHu onuil. (4 coar)

YKATHAII IMAKJJIAPH

Maskyp Monyn O6Vitnya Kyduaara YKATHII ITakuTapyuiad oiramaHuiagm:

- Mabpy3ajap, aMalIuid MAMIFyJIoTIap (MabIyMOT/Iap Ba TEXHOJOTUSJIAPHU aHTIA0
OJIUIII, aKJINH KU3UKUIITHU PUBOXKIIAHTUPUIL, Ha3apuil OUITUMIIApHU MycTaxKamJan);

- JnaBpa cyxOarnapu (kypwia€Tran JjoWnxa edyumiapu Oyinua Takiaud Oepwiil
KOOWJIMATUHU OIIUPHIIL, SIIUTHUII, HIPOK KUJIHUII Ba MAHTUKHUIA XyJlocaliap YAKapuI);

- Oaxc Ba MyHO3apaiap (Joiimxamap e4yuMu OVilMda pamuuiap Ba  acoCiH
apryMEHTIIapHU TaKJAUM KWIHUII, SITUTUII Ba MyaMMoJiap €YUMUHU TOMHII KOOWITUATHHHI
PUBOXJIAHTUPUILL).
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1. MOJIYJIHA VKATHIIIA ®ONIATAHUIAJUTAH THTEP®AOJT
TABJIMM METO/UIAPH

«baym kyourm» meroau

MeToaHUHT MakKcaau: Ma3kyp MeTOJ| TUHIJIOBUMJIApAA SIHTH axO0opoTiap
TU3UMUHHM KaOyJl KWJIMII Ba OWIUMIIAPHU Y3IAIITUPWIMIIUHA CHTULIAIITHPHIII
Makcaauaa KyJUIaHWIaau, IIYHHHTAEK, Oy METOJ THHIVIOBUMap yuyH “Oumk”’
caBoJUIap TY3HIII Ba yJiapra >kaBoO TOITHII MAIlIKU Ba3u(pacuHU OeNTuiaiam.

MeToanu amMaJira OmMpuiI TAPTUON:

1. YmlOy MeToaHu Kyiuiam y4yH, oaauid ky0 kepak 0ynanu. KyOHuHr xap oup
TOMOHMJA KYUUJAru cy3iap €3uiaiu:

o  Cana0 OepuHr, Tabpudg OepuHr (oaauii caBo.s)

e Hwuma yuyH (ca0a0-0KHOATHU AHUKJIAIUTHPYBYH CABOJI)

o  TymuHTHpuO OepuHr (MyaMMOHM Xap TOMOHJaMa Kapaul
CaBOJIN)

o  Taxkumug Oepunr (amMaauéT OMIaH OOFJIMK CaBOJI)

e MmucoJs KeJTHPHHT (MKOIKOPJIMKHU PHBOKJIAHTHPOBYH CABOJI)

o  Duxp OepuHr (TAX/IMJ KWIKII Ba 0aX0J1a1I CABOJIN)

2. VKuTyBuM MaB3yHH Genrunab Gepa.

3. VkuryBuM KyOWMKHH cTojira Tanuranam. Kaicu cy3 umkca, yHra TETHIILIA
CaBOJIHM Oepaju.

“KWHL” metonu

MeToaHUHT MaKcaau: Ma3kyp MeTOJ| TUHTJIOBUMJIApAa SIHTH axO0opoTiap
TU3UMUHU KaOyJl KWIMII Ba OWIMMIAPHU TU3UMIIAIITHUPUIL  MaKCcaauaa
KYJUIaHWJIa ¥, ILIYHUHTJEK, Oy METOJ THHIJIOBUMJIAp Y4YyH MaB3y Oyiinua
KyHuJara skajaBajija OepuiraH caBoJijiapra aBoO TOMHUIN MAaIlKyd Ba3uacuHU
OeNruIaiIn.

N3ox. KWHL:

Know — numanapnu bunaman?

Want — numarnu ounuwnu xoxaiauman?
How - kanoati ounub oncam 6ynaou?
Learn - numanu ypeanub onoum?.




“KWHL” metonu

1. Humanapnu ounaman:

2. Humanapnu ounuwmnu
XOXaUMaH, HUMAIApPHU
ounuuwum Kepak:

3. Kangaii kuiand omiaund Ba

4. Humanapuu ounué onoum:

TOIMHUO OJIAMAH: -

“SW1H” meToau

MeTtoaHuHr MaKcagu: Ma3Kyp METOJ THHIJIOBUMJIAPAA SHIU axOopoTiiap
TU3UMUHU KaOyJl KWIMII Ba OWIMMIIAPHU
KYJUIaHWJIa¥, WIYHUHTJOEK, Oy METOJ THHIJIOBUMJIAp Y4YyH MaB3y Oyiinua
Kylumard oxajBaija OepuiraH OJTUTa caBoJulapra >KaBOO TOMHUII MAaIIKH
BasuacuHu OenruIaiam.

What? Huma?
(Tabpudu, Ma3sMyHH, HUMA YIYH
WIIJIATHIIAIN)

Where? Kaepna (>koinamran, kaepaaH
OJIMII MYKHUH)?

What kind? | Kannaii? (mapametpnapu, Typjiapu
MaBXKy/1)

When? Kauon? (ummatunanm)

Why? Huma yuyn?
(vmaTuanan)

How? Kanpait kunmu0? (sspatunany,
CakJIaHaIu, TYJIAUPUIAIHN,
Taxpupian MyMKHH)

TU3UMJIAIOTUPUIT  MaKCaarua




“SWOT-Taxan” MeToau.

MeToaHMHI MaKcaaW: MaBXyJ Hazapuil Owiumiap Ba aMaiui
TaxXpuOanapHu TaxJIMJ KWJIUII, TaKKOCHall OpKaIM MYyaMMOHHM Xaj JTHUII
UynnapyuHu TOMMINTa, OWIMMIIADHM MyCTaxkamJyall, TakpopJiami, Oaxosaiira,
MYCTaKWJ, TaHKUAUM (UKpIANIHU, HOCTaHAApT TadakKypHU MIAKUIAHTUPHUIITaA
XU3MaT KWJIAIU.

S — (strength) * Ky4IH TOMOHJIapH

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

O - (opportunity) * IMKOHUSITJIApH

T — (threat) * xaBduap

“BEEP” metoan

MetoanuHr makcaau: by meron mypakka0, KyITapMOKIU, MYMKHUH Kazaap,
MyaMMOJIM XapaKTEpHUIArd MaB3yJIApHU YpraHuiira KapaTwirad. MeToIHUHT
MOXMSITH IIyHJAaH UOOpaTKH, OyHAa MaB3yHUHT TYpJId TapMoKjiapu Oyitnda Oup
xun axbopor Oepwianu Ba alHM TaWTAa, yJIApHUHT Xap OuWpu anoxuiaa
acmeKkTiapia Myxokama JTuiaau. MacanaH, MyaMMoO WX oOud Ba canOuid
TOMOHJIapH, ah3aiTuK, (pa3unaT Ba KaMuWiInuKIapy, ¢oiiga Ba 3apapiapu Oyitnda
Vypranunaau. by wuHTepdaon MeTon TaHKUIWN, TaXJIWINK, aHUK MaHTUKHMA
¢ukpnamHn  MyBaPakusATIM  PUBOKIAHTUPHUINTA XaMJa  YKyBUMJIAPHUHT
MYCTaKWJ Fosjiapu, (GUKpIapuHU €3Ma Ba OF3aKd IAaKJga TH3UMIM OaéH 3T,
XMMOSI ~ KWJMIIra UWMKOHHUSAT  spatagud. “Beep” wmeroguman  Mabpysa
MalIFyJI0Taapuaa UHANBUAYal Ba Ky(DTIMKIapaard Wil MIakiauia, amMaiuil Ba
CEMHMHAp MAIIFyJ0TJIapua KUYMK TypyxJlapJard Wil IIakjiuga MaB3y F03aCHJIaH
OWJIMMIIApHU MyCTaxKamJjall, TaxXJWJd KWIMII Ba TakKKoOciall MakKcaauaa
dbolnanaHuI MyMKHH.



MeTtoann amaJjira olmIMpuiln TApTUON:

TPEHEP-YKUTYBYU UIITUPOKIYMIIAPHU 5-6 KUIIKUJAH HOOpaT KHIUK
rypyxJjapra axparaju;

TPEHUHT MAKCaH, MapTIapyu Ba TAPTUOM OUJIaH UIITHUPOKIHIIAPHU
TaHUIITHPTrad, Xxap Oup rypyxra yMymMuid MyaMMOHH TaXJIAJI
KWIMHUIIY 3apyp OYIraH KUCMJIapy TYIIMPUITaH TapKaTMa

MaTepHaJJIapHU TapKaTalu;

xap Oup rypyx y3ura OepuiaraH MyaMMOHH aTpoduinya TaxIuil
KWIKO, ¥3 Myloxa3ajlapiHH1 TaBCHUs ATHIIAETTaH cxeMa Oyinya
Tapkarmara €3Ma 0aéH Kuiaau;

HaBOargaru 6ockuya Oapua rypyxJjap y3 TaKIUMOTIapHUHU
yrkazanunap. lllyHnan cyHr, TpeHep TOMOHUAAH TaXJIUuIap
YMYMIIAIITHPUIIAIN, 3apYPHUI ax00poTap OuIaH TYIAUPUIAIN Ba
MaB3y SIKYHJIAHA!.

MyaMMOJI4 €CaBOJI

1-ycya 2-ycyJa 3-ycya

a(bsannnm KaM4iujiInuru a(bSaJ'IJII/Il"I/I KaM4iuJInuru a(b?an'IJ'II/Il"I/I KaM4njiInru

XyJioca:

“Keiic-ctaan” MeTOAH

«Keiic-ctagm» - uHrIM34a cy3 Oynub, («case» — aHUK Ba3HAT, XOJHCA,
«stady» — YypraHmok, TaxJiujd KWJIMOK) aHUK Ba3uATIApHU YpraHWIL, TaXJIHI
KUJTUII acOCHa YKUTUIIHM amara OIIMpPHILITra KapaTWiraH METOJ XHCOOJaHaIH.
Maskyp wmeton gactina® 1921 iimn  TapBapa yHHMBeEpCUTETHAA  aMajHid
Ba3MsTIApaH MKTUCOAUIM OomkapyB (anmapunu ypranumzaa (oiiaanaHuil
taptubuaa kymnanwirad. Kelicna ouumk axOopoTnapaaH €k aHUK —BOKea-
XOJUCaaH Ba3uAT cudaTuia Tax)imia yayH (oiianaHui MyMKUH.



“Keiic MeTOAM’ HU aMAJITA OIIMPUII OOCKUYJIAPH

Wi DaoauAT MAKJIN
00CKMYJIapH Ba Ma3MYHH
1-6ockuu: Keiic Ba yHuHr ax6opot | v/ sikka TapTUOAAru ayauo-BU3yal Uil
TabMUHOTHU OWJIAaH TAHUIITHPHIII v’ Kelic Ouiiad TaHUIIKMII(MATHIIM, ayaH0 EKH Meaua
IaKJIJ1a);
v ax0OpOTHH yMYMIIAIITUPUIIL;
v’ ax00poT Tax Iy,
v\ MyaMMOJIApHH aHHKJIaII
2-6ockny: Keiicau anuknamrupuin | v/ MHAMBHIyal Ba TypyXJa MIIUIALI,
Ba YKyB TONIIUPUFHU OENTHIIAIT v\ MyaMMoOJIapHU J0J13apOITHK HepapXusICUHA
aHUKJIAII;
v/ acoCcHil MyaMMOJIM Ba3sUsTHH OeJIrrIalil
3-0ocKH4: Keticnaru acocuit | v\ MHAMBHUIyall Ba TYpyX/a HIILIALI,
MyaMMOHM TaxJMjJ OTUII OpKaau | v MyKOOWJ e4rM MYIUIAapUHM MILIA0 YMKHMILL,
YKyB  TOIIIMPUFUHUHT  €YUMHHH | v/ Xap OMp €YMMHUHI MMKOHHSTIIAPU Ba TYCHKJIapHU

W3JIall, XaJl ATUII WYJUTApUHA UIu1ad TaXJIAJ KWJIHILL,

YUKHIL MYKOOWJI €4UMIIAPHU TaHJIAII

4-0ocknu: Kelic eunMyUHN €4MMHUHU AKKa Ba Iypyx/Jia HILUIalL;

HIaKJUTAaHTUPUILLL Ba acocnarni, MyKOOWJ  BapHaHTIApHU  amManjga  KyJulaml
TaKJIUMOT. MMKOHMATIIAPUHHU aCOCJIALLL;

VDKOJUI-TIONNXA TAaKAUMOTHUHU Tal€pJial;

AKYHMM XyJ0Ca Ba Ba3HAT CYMMHUHUHI aMaJIdi
ACIEKTIIAPUHYU EPUTHUII

ANANEN

AN

“AccecMeHT” MeTOaH

MeTogHMHI MaKcaaM: Ma3Kyp METOJl TabJIUM OJYBUMJIAPHUHT OWJINM
JapakacMHM 0axoJialll, Ha3opaT KWIWIL, Y3JalllTUPUII KYpCaTKUYM Ba amaiui
KYHUKMAJIAPUHH TEKIIMPUILITa WYHANTUPWITaH. Ma3Kyp TEXHHKA OPKAJIA TABIUM
OJlyBUWJIAPHUHT  Owiuin  (aonusaTd Typad WyHamunuiap  (TecT, amaiuid
KYHUKMajap, MyaMMOJIM BasusT/Iap MalUKd, KUECUW TaxXJIWJI, CUMIITOMIIAPHU
aHUKJIa1) Oyiinya Talxuc KUJIuHaaIu Ba 0axomaHaIu.

MeToaHu amaJira OlIMpPUIN TAPTUOM:

“AccecMeHT IapAaH  Mabpy3a MaIFyJoTIapuja TanabalapHUHT  EKU
KaTHalIUWJIApPHUHT  MapXyJl  OWIMM  JapakaCMHM  YpraHumiia,  sSHTU
MabJIyMOTIapHU 0aéH KWINIIIA, CEMUHAP, aMaJIMi MalIFyJIOT/Iap/a 3ca MaB3y EKu
MabJIyMOTJIApHU V3JAIITUPHUIL Japa)kKacuHU OaxoJail, LIyHUHTACK, Y3-Y3UHU
Oaxonamr Makcaaula WHIUBUAyal IHakiaAa (oHaamaHUIl TaBCUS OTHUIIAIM.
[lyHuHrOeK, YKUTYBUMHUHI WXOAMM EHAAINYBH XaMJa YKyB MakcCaJIapUIaH
Kenub YMKuO, acCeCMEHTra KyInMMua TOMIITUPUKIAPHU KUPUTHUII MyMKHH.

Xap Oup Karakgarua TYFpu kaBoO 5 Oamn €xku 1-5 Oanrava GaxoJiaHUINIU
MYMKHH.




MyaMMo0J14 Ba3UAT

| TymyH4ya TaxJInam

,%-'“r (cummTom)

Amanuii Basuga

“Hucepr” MeTOAH

MeToaHu aMaJira OIIMPHUII TAPTHOM:

» YKUTYBUM MAIIIFyJIOTra KaJiap MaB3yHHUHT aCOCHH TyITyHUYaJIapyu Ma3MyHU
EPUTUIITaH MAaTHHU TapKaTMa €KY TAKAUMOT KYPUHUIIUAA TaUEpIIaiiu;

> SHTM MaB3y MOXHMATHHM EpUTYBUM MaTH TabJIUM  OJyBUYWIApTa
TapKaTWIaaAu €KA TAKAUMOT KYPUHUILNA HAMOWHII STUIIA]IH;

» TabJIUM OJTyBUMJIAP WHIAMBUAyaANT Tap3Aa MaTH OujaH TaHUIIHMO YUKHO, V3
IaXCUM KapalllapuHu Maxcyc Oenruiap opkaiu udopanaiawiap. Mard Owian
unuiamga Ttanadanap €KkuM  KaTHaIuWiapra KyMugaru Maxcyc OenruiapiaH
doiinanaHuIln TaBCUS STUIAIN:

bearunap Math
“V” — TaHHIII MABIYMOT.

“?” — Ma3Kyp MabJIYMOTHH TYIIYHMAJIUM, H30X KEpak.
“+” 0y MabJIyMOT MEH Y4YH SIHTUJIHK.
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—” 0y GuKp €Ku Ma3Kyp MabIyMOTIa KapimuMaH?

benrunnaHraH BakT SKyHJAHray, TabIUM OJYBUYWIAPD YYyH HOTAaHHII Ba
TyLIyHAapcU3 OYiAraH MabIyMOTJIAp YKUTYBUM TOMOHHUJAH TaXJIWJI KUIMHUO,
U30XJIaHA/IM, YIAPHUHT MOXUATH TYIuK Eputmianu. CaBoJutapra xaBo0 Oepunanu
Ba MAIIFYJIOT SIKyHJIAHAIH.
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I11. HABAPU MATEPHAJLIAP

1-mabpy3a: Katra mabaymoraap (Big Data) tymynuacu.

Pewxa:
1.1. Big data ra xkupuiu
1.2. Big data: acocuii pazudanap.

Tasnu udopanap: Big Data — kamma maviymomaap, Hadoop, Modeling,
Data Mining, Data File Sources, File Exporting, bawopamau oacmypnap
(Predictive Applications).

1.1. Big Data ga kupwum.

Big Data — kaTTa MabaymoTiap - Oy KaTTa XaxXm, TE3JIMK, XHJIMa-XUUIMK Ba
UIIOHWIWIIMK ~ OwiaH  OOWIKApWJIaJAWTraH  MablymMoOTiap  TYymiamMuaup. by
MabJIyMOTJIapra UIJIOB OEPUIIHUHT aHbaHABUM JAaCTypuUi TABMUHOTH TOMOHUIAH
Xal KWIMHUAIOM MYMKUH OyiamaraHn oKyJna Karra ¢€kd Mypakkad Oynrax
MabIYMOTIAPHU TaXJIMJI KAJIHUII, MAbIYMOTHH MyHTa3aM PaBHIIA YUKAPUO OJIHIII
€KM MaBJIyMOTJIap TyIulamiapd OWJaH MyoMmaia KWIHII YCyJJlapu Ouiad
WIUTAWIATaH MalIoH XyucoOJiaHaau. Yiap Typiu XuJl MaHOanapaaH - MHTEPHET,
MOOMJI Kypuimaniap, WKTUMOUN Menua, T€OKOCMHUK KypHiIMalap, CEHCopjap Ba
OOlIKa MallHa TOMOHUJIAH OJIMHTaH MabliymoTiapAad Tamkui tonrad. MbBT Ba
MabIyMOTIap oMOopu/aH (olgaiaHran Xoi1a aHbaHaBU MabIyMOT/IApPHUA KanTa
WIUIall Ba TY3WITaH MAabIyMOTJIApPHU TaxJui Kuiaum eHau Karra mabsiaymotiiap
MyaMMOJIapUHH Xajl Kwia onManau. Karra mMabayMoTiaap TEXHOJIOTHSIAPU OYMK
MaHOaIM TacTypuil TABMUHOT Ba OMMAaBUI paBUIIa TAKCUMIIAHTAH HMIILJIOB OepHUII
mwiatopManapuH  kKampad onaau. WKTUCONMETHHMHT Y3rapuid OwiaHn Oup
KaTopJa, TeXHOJIOTHUsA acocuil (mainframe) KOMMBIOTEpP, MIAXCUW KOMIIBIOTED,

MIKO3-CepBep  kommbroTepiapu, HWHrepuer, cloud computing, moOwui



KOMIIBIOTEPJIAD Ba  WOKTUMOMI  TapMOKJIapAa  puBOXiIaHMokaa. Karra
MabIyMOTIap MykKamman OypoH nae0 TabpudiaaraH TEXHOJOTHUSHUHT yuTa
UYHAIUIIMHYA OUPJAIITAPTaH 3BOJIIOIMUSHUHT CYHITH OOCKMYM cudatuja maiao
Oymanu: xucobarl, MabIyMOTIap Ba KOHBEPTCHIIUA.

Karra mabiaymoTiap Tabcupu KyIuiad TapMOKJIap Ba coxajapia Ce3HIMOKIA.
Karra  mabnymornap  nmeraHja  ojaTAard  MabiyMoTiap  0a3acHMHHMHT
UMKOHUSTIApUAAH Tallkapu OYJIraH MabiyMOTJap TYIJIamilapy TYIIyHUJIAIu.
Karra MabnymMoTiap KEHT TapKaJiraH TEXHOJIOTHUs 0YIM0, cakyall Ba KaiTa UIILIall
KOOMJIMSITUTA €rajiup.

KarTta MabiaymoTiapHu WHFUIL, KaiiTa UIUIANI Ba TaXJIMJI KWIMII KOOWJIMSITH
JUHAMUK 0030p IIAPOUTIAPH Ba MUXKO3IAp €XTUEXKIapura xKaBoO Oepwiil
KOOWUJIMATUHYU OIIMPHUIL OPKAJW YJKaH pakoOaT YCTYHJIUTHMHU TabMUHJIAIIN

MYMKHH.
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1.1-pacm. Karta MabaymMoTaap y4yH MHKO3-CEPBEP apXUTEKTYpPacH



Mwxo3nap napakacumaru apxutekrypa NoSQL wmabmymornap 6aszanapu,

TaKCHUMIJIaHI'aH (1)a17m TU3UMJIAPHU Ba TAKCUMJIaHT'aAH HWIIJIIOB 6epHm TU3NMJIapHUaaH

nbopar. NoSQL omatna "dakar SQL smac" ne6 TamkuH kuiaumHagd. NoSQL

MabJIyMoTaap Oazamapu - y3apo Oornuk Oynmaran, SQL-ra acocianran smac Ba

MabJIYMOTHHU ¥3apo OOFIMK OYiaMaran mMabliyMOTNap OuilaH SXIIM WIUIadIUraH

KanuT-KuiMar xydriuknapuaa cakmaiind. NoSQL mabiymoTiap 6a3anapu Karra

MabJIyMOTJIAD YYYH KEHI TapKaJIraH,

CaKJIallIHU TabMUHJIANHIN.

1.2. Big data: acocuii Ba3udaJiap.

Karra MabaymMoTIapHUHT acocuil GyHIUSUIAPUHU KEJITUPAMU3:

» MabiyMOTIapHU KaiTa WUILIAIIL:

O

O

O

O

> bamopatiu lactypnap (Predictive Applications);

Modeling,
Data Mining,
Data File Sources,

File Exporting,

> TaxJmr:

O

O

O

O

XaB® Taxaumm,
Kapopnapuau 6omkapuiii,
KoHTeHTHH TaxJIMJI KUJIMIII,
CTaTUCTUK TaxJIUI,
bamopariu Taxim,

Mxtumonit Menua TaxJimim,

» XuCO0O0T XyCyCHUATIAPH:

» XaB(CHU3IHK XyCyCUATIAPH;

O

O

Srona kupuu,

MabiyMoTHU M dpan,

» TexHonorusapHu Kyutad-KyBBaTIaIl:

KeHFaﬁTHpHHaI[I/IFaH MabJIyMOTIIapHU




o A/ B cuHos,

o Hadoop Ounan unrerpamusi.

Mawvaymomaapnu xkauma uwinawu

MabnyMOTHM KaWTa MWIUIAl XYCYCHUSTJIapd, MAabJIyMOTJIADHU TYIUIAIl Ba
TAIIKWUIAIITUPUIIHN  y3 HWYura onagd. MabIlyMOTHM MOJCIUIAIITUPUIL -
Mypakkad MabBIyMOTJIap TYIIaMjapW Ba yJIapHU BU3yal auarpamMma HaMOWHII
srunaup. Kapop kaOyn kuwium ydyyH ymly MabiyMoTiapiaH (oigamaHuiira
XapakaT Kuiiaétrad (GoigaranyBuniIap YIyH HITHUHT 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 maBommma TyTIaHTaH

KaTTa Ty3WJIMalIl MabJlyMOTIIap TYIIaMmiapu/ia aiHukca Qoiiamuamp.

e
-

o

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



Karra mabmymoTnapHu Taxjmia BocuTanmapu Microsoft Access, Microsoft
Excel, matunu (¢aiimmap Ba Oomka wMatH (Qaiiap kabu ManOanapaaH
MabJIyMOTIApHU UMIIOPT KUJIMIIHU EKUIIHN Kepak. bup Heuta manOanapaan Ba Oup
HeuTa (opmaTaard MablyMOTIApHU OWPIAIITUPHUII WMKOHUATUTA era OVIIMIIL,
MabJIYMOTHU Y3rapTUpUII 3apypUATHHHU OJJIMHM OJUII OpKaJd MEXHATHH
KaMalTHUpagd Ba TH3UMIa TYFPUAAH-TYFPU HMIIOPT KWJIUII OpKalu OyTyH
XKapa€HHU Te3NMalTHPaAN. DKCIOPT UMKOHUATIAPU XaKuJa XaMm LIyHJal aeiuin
MYMKHUH - BU3yalu3alldsi KWJIMHTAaH MabIyMOTIap TYIUIAMUHU OJIUII Ba YJIapHU
PDF, Excel ¢aitnnapu, Word daitnnapu Ba .dat daiimapu kabu 3KCOPT KUIIUIIL
aBBaJITM ’KapaéHiapAa TYIUIAHTaH MAabJIyMOTJIApHUHT  (Qoijanuiauru  Ba

YTKa3yBYAHJIUTH YYYH MyXUMIUDP.

bawopamau oacmypnap (Predictive Applications)

Unentudukanusay  O6owkapum (kM uAeHTUGUKALMS Ba  KUPULIHU
Oomkapuin) - Oy CHU3HUHT MabJIyMOTJIAPUHTH3ra KUPHII XYKYKHHU OOIITKapHII
y4yH Tamkuiaud oxapaéH. HMpeHtuduxanusHu — Oomkapuil — (yHKIIMOHAI
MMKOHHUSTIIAPU TU3UMTa KUPHUII XyKyKHUra sra Oynran Oapua doiigananyBuuiap,
1y KymJlaJaH maxcuil porigananyBumiiap, KOMIOBIOTEP YCKYHAJapu Ba JacTypuil
TabMUHOTHHU uaeHTUUKaIUsIALI MabJIyMOTJIAPUHU OouIkapaam.
Nnentudukanmss MEHEKMEHTH, IIYHUHTACK (oHganaHyBUMIApHUAT —KHPHUII
XYKyKH Oumnan UJACHTUDUKALIUSHU KaH1an OJIMIIAPH, yioy
UJCHTU(MUKATOPIAPHU XUMOSI KWJIMII Ba TapMOK MPOTOKOJUIAPU Ba MapoJIapH
kabu OomKa THU3UM XUMOSJIAQPUHM KYJIa0-KyBBaTjall Macaiajapu OwiiaH
myryjiaHaan. by doiiganianyBuu TU3UMIa KUPHUII XYKyKWATa dra €KU UYKJIUTUHU
Ba (olgamanyBuugaH QoimamaHUIl XyKyKWTa dSra SKAaHJIUTUHU aHUKJIAWIu.
Nnentudukanumss MEHSKMEHTH  WIOBAJApM  THU3WUMIAa Ba  TaCAWKJIAHTaH
doitnananyBumnap  ¢akaT CHU3HUHT THU3UMHUHTHM3ra Ba  KEHraTUpUITaH

MAabJIyMOTJIApra Kupa OJIMIUIAPUHU TabMUHJIALIrAa KapaTwiraH. by Xap Kanmai




TAIIKWIOTHUHT XaB(CU3IUK PEKACUHUHT MYXHUM D3JIEMEHTH OYnub, pean BakT
peXUMUIa XaBPCU3IUK Ba (PUPUOTAPIMKIAPHA TaXJ U KUIUII UMKOHUATIAPUHU

V3 ©4UUra oJiaju.

Taxnun

Big Data Analytics Bocutanapu ¢oigananyBuuaapra TypJd Xuid TaXJIAI
nakeTJapyd Ba MOAYJJIApUHU Takimud Kuiaaau. MacajaH, pUCK TaxXJWUIapH Xap
KaHjail Oepwirad xapakatiap aTpoduiard HOAHUKJIMKHU YpraHUILIUp. YHIaH
KeJIaXKaKJard BOKEAJapHUHI CajJOWil TabCUPUHM MHUHUMAJUIAIITHPULI YYyH
nporxHo3iam OujaH Oupranvkia QoijanaHuIl MYMKUH. XaB(JIapHU TaxJIHI
Kudin (porananyBunIapra TAKWIOTHUHT ca0p-TOKATIMINTY Ba XaB(-xaTtapura
aHUK >kaBoO OepuIl Ba TYLIYHUII OpKaJId YOy XaB(haapHU KaMalTUPHUIITra UMKOH
oepaau. Kapopnapuu Oomikapuin OW3HEC IOPUTHILI yYyH Kapop KaOyn KHIIUII
xapaéHiaapuHu 3 nuura ojaau. Kapopiapau Gomkapuil Moayjiapyu Kapopiapra
dbolinananunaaurad aktupiap cudaruga Kapamaau. Y KapopjapHu KaOysl KWW
Kapa€HUHUHI KUCMJIADMHU aBTOMATJIAIITHPUIN Y4YyH MYXUM HyKTaJlapaa
TEXHOJIOTUSIHU ¥3 WUUTa 0JaJAu. MaTHHM TaxXJIWi KWW Oy MHKO3J1ap TOMOHUIAH
é3unrad €ku €3WTaH MAaTHHYU YpTaHWIl kapaéHu. TaxJmn mactypu ymoly maTHAa
HaKUUIapHU TomMiura &paaM Oepaau Ba YpraHraH HapcaHTU3 acocuja
OaKapWIMIIM MYMKUH OYJraH XapakaTJIapHU Takiau@ Kuiagu. Ymly Typaaru
TaxJIIIap, aWHUKCA MWKO3JIApPUHTM3HMHI  €XTUEXKIAPU Ba  €XTUEXKIApU
TYFpUCHMIa  TYFPUNAH-TYFPU  TAIIKWIOTMHIM3  OWJaH  y3apo  ajokana
OYNTraHIuKIIapu TYFpUCUAA MABIyMOT oJuil yuyH doiganuaup. TapkuOHU Taxaui
KWJTUII MAaTHHU TaxJIMJ KWK OUJiaH *KyJa yXuiaii, aMMo ayJino, BUAEO, pacM Ba
XOKa30JapHH, WIy >KyMJaJaH XyXOKaTJapHUHT Oapya (opMaTiapyuHU TaxJIuil
KWIMITHU V3 wuura ojaau. okTumowit Mmeama Taxjwuiapu - Oy CHU3HHHT
doinananyBun 6a3aHTU3HUHT WOKTUMOUM Menuaja y3 OpeHIWHTU3 OWIaH KaHmai
MyHoca0atna OyauiuMra KapaTWiraH KOHTEHT TaXJIWIMHUHT Oup [IAKIIW.

CraTUCTHK TaxJWwuiap pakamjapJaH uOopaT MablyMOTJIap TYIUIaMJIapUHH



TYIUTAINA Ba Tax WU Kuutaad. Makcan kaMy axOJWHUHT BaKWiId OYJIraH yMyMUn
MabIYMOTJIAPHUHT HamMyHAacWHH ojumiaup. CTaTUCTHK Taxyma Oem OocKuda
aMaJira OIMpPUIIAJIN:

1) MabayMOTIapHUHAT MOXHUSTHHU TaBCH(IAI, MabIyMOTIAPHH TaKIUM

3TraH Imayvc OusiaH OOFIUKIMKHM YPraHuUII;

2) YnaHuNUIapHU YMYMJIAIITUPHUII YIYH MOJIEIb SPATHIIL;

3) TyrpunuruHu ucooTIaII;

4) Pajn stu;

5) Kapopnapuu Gomkapuiil yuyH Oaniopativ TaxIWUIapHA KyJIall.

Xucobom xycycusmaapu

Xuco0oT ¢yHkcusnapu GdonganaHyBUMIapHU Y3 OU3BHECIApUHUHT HOKOPHU
KHUCMHUIA YyIUIad Typaaud. XaKUKAA BakTAa XHUCOOOTIApHU MabIyMOTJIapHU
TYIUTAIM Ba CHU3ra OJaT/ia MHTYUTHUB OOIIKAPYB MaHENU IIAKINAA €TKa3aau. by
doiinamanyBYmIIapra OFup BakT MIAPOUTHIA TE3KOp Kapopiap Kadya KWJIHINra Ba

pakoOaTaoi 6YIuIIra UMKOH Oepajiu.

Xasghcuznuk xycycuamaapu

MyBabdakuarnu OuzHec y4yH THU3UMHUHTH3HU XaB(CU3 cakiaml xKyja
myxumaup. Big Data Taxyjmn Bocutaniapu XaBQCHU3IMKHU TabMHUHJIAII YYyH
XaB(PCU3INK XyCYCHUATIAPUHHU Takiaud KWIMIIKM Kepak. byHmail XycycusitiapiaaH
oupu Oy Outta TH3uMra kupuin éku SSO xam nerunanu. by ¢oitnananypuniapra
Oup HeuTa JAacTypiapra KUPHII yUyH KHUPUII MabIyMOTIApUHU OWUTTA TYTUIAMUHU
TalMHIAWAUTaH  ayTeHTHUUKaus Xxu3MmaTu. Y  oxupra  (oiganaHyBuu
pyXxcaTjaapyHU TacOuKJaiau Ba OMp ceaHC JaBoMMJa OMp HeYa MapTa KUpHUIITa
XTUEXHU UYK Kunaau. LllyHunraek, y TH3UMAa KUM HUMa KHJIAETraHWHU Ky3aTuo
Ooopumn yuyH QoiinananyBun (paonusTd Ba Kaiij €3yBIapuUHU Kalj KWIHIIA Ba
Ky3aTuild MyMKHH. KaTTa MabJiyMOTIIapHUHT TaxJIuiI 1aTdhopMaiapu TOMOHUIAH

Takau KUIUHAAWTaH sHa Oup XaBPCHU3IHMK XYCYCHUATH MabIyMOTIApHU



mm@pramaup. MabayMoTHH mmdpram anroputmiap €Kkd kKomjgap Epaammuna
AIIEKTPOH MabIyMOTHU VKUO Oynmaiinuran ¢opmartra Y3rapTHPUIIHM y3 WUHTra

OJIaIu.

Texnonozuanapru Kyanab-xKyeeamiau

CHU3ZHUHT TaxXJWI JacTypuil TAbMUHOTUHTU3 cu3ra ¢oiigany OYIuim MyMKUH
Oynran Typiu Xuj TEXHOJOTHsUIap Ba BasudandapHu KyInaO-KyBBaTialld Kepax.
A / b cuHoBmapu Oynra Outra mucongup. A / b tectu BeO-caxuda Exu
JACTYPHUHT MKKUTA BEPCUSICHHH COJIUINTUPUO, KalCH OUPH SXIIUPOK WIUIAITHHU
anukmaian. dolinananyBunnap BeO-caxudaHUHT MKKaida Bepcuscu OuiiaH y3apo
KaH/lail MIUIAIIMHY KaTaJorjallTUpaIwiap Ba Ym0y V3rapTHUpUII Y4yH Kalcu
BEPCHS JHT SXIIH UIUIANTUHN aHUKJIAI Y9yH Y0y HaTHxkazap OViinda CTaTUCTHK

TaxJIMII YTKa3auiap.

MabayMOTHU TaxXJWJ KWIMIIHUHT sHa Oup katta xycycusitu - Oy Hadoop
ownan uaTerpanus. Hadoop - Oy MabiayMoTiap TaXJIWIMHE aMaira OMUPHII YIyH
TassH4Y Bazu(acuHM yTalld MyMKHUH OYJTraH O4MK MaHOaIu JacTypiap Tymjiamu. Y
TYPT MOAYJIaH HOOPAT:

1. Takcumnanran dain tusumu (Distributed File System): mabaymorHu
yllaHTaH CaKJall Mocjamallapi TH3UMH OPKAIM KHPUII MYMKHH OYyIraH
dbopmaTaa cakJiamra UMKOH Oepaiy.

2. MapReduce: ymOy ¢aitn TH3UMHIArK MabIyMOTIAPHU YKUUAM Ba
doiinasianyBuMIap IIapxjamniapy MyMKUH OVirad Bu3yalu3alusuiapra
dbopmarnaiu.

3. Hadoop Common: fdoiinananyBun KOMIbIOTEPJIApH yuyH (ailn TU3uMuia
CaKJaHraH MabJIyMOTHH VKHII Yy4yH 3apyp Oynran Java Bocurtanmapu
TYIIJIAMHU.

4. YARN: wMabayMOoTJIapHM cCakjaml Ba TaxXJWwl KWJIUII — TU3UMIApU

pecypciapuHu OOIIKapaIu.




Ymly wmoaymiap Ownan wuHTerpanus ¢oiinananyBumiapra Hadoop-nan
TYIJIAaHTaH HATXKAJIApPHU OOIIKA TU3UMIIApra FOOOPHUII MMKOHUSATHHU Oepaim. Y
TAIIKWIOT WYMJIA XaM, TAIIKWIOTIAp YpTacuaa XxaM y3apo Ba MOCITANTyBYaHINKHHY,

IIYHUHTIEK aJJOKaJIapHU PUBOKIAHTHpUIITa Epam Oepaiu.

Hadoop

Hadoop karTta MabIyMOTIapHUHT acocuit Kucmu €ku acocuaup. Hadoop - Oy
ap30H MallMHajgap KIACTEpHAa KaTTa MHUKIOPAArd MabiIyMOTJIAp TYIUIAMUHU
TaKCUMJIAHTaH XOJI/1a CaKJIall TEXHOJOTUACH XUCOOIaHaIH.

Huma yuyn Hadoop uxtupo kunuaan?

- Karra wMabaymornap Oazamapunu cakiam. AnbaHaBud MBBT karra
XaXKMJaru MabJIYMOTIIAPHM cakjamra koaup smac. Masxyn MbbTna
MabJIyMOTJIAPHH CaKJalll KUMMAaTH KyJa karra. by ammapar Ba macTypuii
TabMHHOT YYyH XaM KMMMaTra TyIIaJu.

- Typmu xun ¢opMariapia MabIyMoOTIapHu Kaita wunuiam. MBBT
MabIYMOTJIAPHU TY3WIraH (popmaTaa cakjail Ba OOMIKAPHUII UMKOHUSTUTA
ara. AMMO peast nyHéa Ou3 MabIyMOTNIap OujiaH Ty3WIraH, Ty3WJIMaraH Ba
SApUM Ty3WIMaIH opMaTia UILIAITUMU3 KEPAK.

MasbiiyMOT/Iap IOKOpPM TE3JIMKIAA OJIMHAAW. MabiaymoTiap Xap KyHHM Tepa-leTa
Oalitraua TaptuOna uukapwiaau. lllynmait kuamb, O6u3 Oup Heda COHUS WMYUIA
pean BaKT PeXUMHUJIa MAbIIyMOT/IapHU KailTa MIUIall YYyH TU3UMIa MYXTOKMHU3.
AnbanaBuii MBBT pean BakT pexxumuaa Karra TE3JIMKIa WIUIAIIHUA TabMUHJIAN

OJIMaWIN.
Ha3sopar caBosuiapu:
1. Big data neranga HUIMaHU TyIIUHACU3?

2. Karra MabJiyMOTJIapHUHT acocuid Bazudanapu HuMaaa?

3. Hadoop — Oy auma?




® N »n s

9.

Modeling Tymmunvacura Tabpug OepHuHr.

Data Mining TymuH4acura Tabpud OepuHT.

Data File Sources Tymmnuyacura tabpud OepuHr.

File Exporting Tymunuyacura tTabpud OepuHr.

bamopatiau nactypnap (Predictive Applications) Bazudacuau
TYIIUHTAPUO OCPUHT.

Karra MabaymoTiap TaxIWUIMHUHT KaHJal Typiaapu OujiaH WIianam?

10. Karta MabiymMoOTiap TEXHOJOTUSIIAPUHA KYJIU1a0-KYyBBaTIAII

Ba3u(paCUHU TYIIUHTUPUO OCPUHT.

AnaOuétiiap Ba MHTEPHET caliTiiapu:

Pamuenko U., HukonaeB U., Texnonoruu u uHdpactpykrypa Big

data: YueOnoe 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
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/

2-mabpy3a. KaTtra MabJayMoTIapHMHT XyCyCUSATIAPH.

Pewxa:

2.1. Karra mabaymMoTIapHUHT a3auTHKIApH.

2.2. Taxaun KwWIMHAAUTaH MabIyMOTJIADHUHT  XaXMH, aHbaHaBUI
MabIyMOTIap TaxJIUA THU3UMJIApU OMMO KeTraHjaa, Karra MabiIyMOTJIapHU

XUCOOIAI TU3UMHUHH KOPUH STHIIL.

Tassuu wmbopanap: Big Data analysis, «amma  maviymomiap

MEeXHOI02UANAPU, KAMMA MABIAYMOMAAP AP3aALTUKIAPU.

2.1. Karra MabJayMOTJIApHUHT a(3a/UIMKIAPH.

Big data — Oy cTpykTypaslanran Ba CTpyKTypajlaHMaraH MabJIyMOTJIapHU,
KOHKpET Macajajiap Ba Makcajyiapja yJapHHU KyJUlalll Y4yH, WIUIOB OepuIll
METOMJIapH, TYpJM HMHCTYMEHTIap Ba ¢Enpamrysnapaup. CrpykTypaiaHMaraH
MabJIyMOTIAp - Oy MabIyM TapTUO1a TaIKWUTAIITUPUIIMAraH EKU OJUHAAH aHUK
CTpYKTypara sra 0yJMaran ax0opor.

«Karra wmabaymornap» TepMuHUHH Nature KypHAIMHUHT pPEIaKTOpH
Kmudpdopn Jluaa 2008 #unma, nyHéaa axOopoT XaKMIIAPUHUHT —YCHININTA
OarvMIUIaHTaH Maxcyc Hampuaa kuputran 3au. llyHra kapamacgal, anbarTa
«Karta MabliyMOTHap» OJAUHPOK XaM MaBxXyJ AU.

Myraxaccucnapaunr ¢ukpuuya Big data gapaxkacura xynura 100 I'6 optux
Oapua MaBIyMOTJIap OKMMH Kupaau. byryHma Oy oaauii TepMHH OCTHA
UKKHUTAaruHa cy3 €raau — MabJiyMOTjapra UIUIOB Oepull Ba cakiail. 3aMOHaBUMN
nynéna Big data - kaTTa MUKIOpJArd MabIyMOTIAPHU TaXJIWJI KWIWII YYYH SIHTU

TEXHOJIOTHsIIap Maiao Oyaumm Ounan OOFIMK HKTUMOUN-UKTUCOANN (DEeHOMEH.
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2.1-pacm. Big data ycum kypcaTtkuuu

WMHCOH aHUK Ba yHIa Kepakiu OYyJiraH HaTHXKaJIapHU OJIMII YYyH Ba yJIapHU
KeJIaXak/aa caMapalld KYJUlallM y4yH KarTa XakmJard axOopoTiapra HIUIOB
oepwianu. Big data - Oy MyaMMOHM €4MMH Ba aHbaHABUU MabJIyMOTJIapHU
OOIIKapUIll TU3UMIIAPUTA abTEPHATUBAMD.

Karra mabiymotnap Oy »Kyda XWIMa-Xuj, Te3 y3rapud Typaauran €Exku
aHbaHABHI TEXHOJIOTHUSIAp, MaXxopaT Ba MHGPATy3UIMaHU camMapaid €4Hll YIyH
KaTTa XaXMJard MabIyMOTJIApHM KaMpad oOJlafuraH TEXHOJIOTHsAJIap Ba
TamadOycnapra TEruiuid. AMMO XO3UPIH KyHJa SHTM TEXHOJOTrusap €paaMuaa
KaTTa MabIyMOTJIap KUMMaTMHM aHrjam >kyJda OCOH, MacajaH, XapuaopJiap
TOMOHUZAH  XapuJ  KWIMHAJAUTaH  XapUAOpJAapHUHI  axJOK  Ty3aTHUIl
TEHACHIMAJIAPUHA aHUKJIAII, MaxCyJOTJApHUHT HapXWHU OeNruiamn mryiap

KyMIIaCHAaHIHDP.

AT coxacuoaeu ycmynauknap:
Kynruna ecku AT-komnanusinap TYJIUK peanu3anus BaKTHIa HOCO3JIUKIap Ba

MYaMMOJIApHUHT aCJll Ca6a6ﬂapI/IHI/I AaHHUKJIalll Ba aHTUK KOAJIN 62[38.J'IapHI/I AHUKJIAII




OpKJIA Y3JapUHUHT ACKUPTaH acOCHUU KaJApJapuHU MOJICPHH3AIUS KWIWII YUyH
KaTTa MabIyMOTJIapra TyJia OOFIIHK.

MabIyMOTIApHUHT  KaTTa e€4YuMiIlapd OWTTa  MaIllMHAJaH  MUHIIIA0
MaluHajzaprada OynaraH xap OupH Maxauiiid X|coOJjaml Ba CakKJIallHU TaKIud
kwiaauran hadoop-ga acocnmananu, OyHaaH Tamkapu y "Oemyn" ouumk MaHOanu
mwiatdopmanap OYIUO, SHIHM TANIKWJIOTHH COTHO OJIMINTa CapMOs KHPUTHUIITHH
MUHAMAJIJIAIITUPUIITa UMKOH Oepaiu.

KatTta MabIyMOT TEXHOJOTHsJIApUHUHT EpjaamMu OwitaH AT-kommaHusiap

YYMHYY TOMOH MabJIyMOTJIAPUHU TE€3KOP paBUIIAA KaWTa HILJIAIITa KOIUP.

busnecoaeu kamma maviymomaapuune aghzaniuxiapu.

Hakn nmynHua Tynaupuil, TYJIUKCU3 €KUM HOAHUK KPEAUT JIMMHUTIAPU EKH
Hapxjiap TYFPUCHUIArM  MabIyMOT  MIDKO3JIapra XU3Mar  KYpPCATHIIHUHT
nyKomuiura onub Kenaau €KUM JapoMajHU KaMaThpaau €KUM XU3MaT HapXUHU
OIIMPUIIIA MYMKHUH, KaTTa MabJIyMOTJap TEXHOJOTHsIapU Ba TYypJd XU
QITOPUTMIIAPHU TE3POK HIIIATUIN KOOWIMSITH OWJIAH MAbJIyMOTJIAp SHTUJAHUIIH
MYMKHH. KyH JJaBOMHJIa MyHTa3aM paBUIIIa STHTUJIAHAIH.

MabIyMOTIApHUHT THU3UMIIM TaXJWIK €KU MaBXKyJl XoJjariapra MyBO(HK
TYFpU OM3HEC KapopiapvHH KaOyJl KUJIHINTa OJHO KelaJuraH MablyMOTIApHUHT
YMyMUW XOJaTUHU Oaxoyall Y4YyH HIUIaTUIagd, YyHKH Oab3uja HOTYFpHU
MabIYMOTJIAp HOTYFpH OomKapuiira onubd Keica, OM3HEC Kapopiapu HOTYFpH
MabJIyMOTJIapra acocilaHa Iy Ba y OM3HeC KyJauIu.

KarTa mabiaymotiap yuyH «¥Y4 V» 1e0 HOMJIaHyBUM aHbaHABUN aHUKJIOBYHU
XapaKTEPUCTUKATAPHU aXKPATHUIII MyMKHH.

* Volume — Qu3uk Xa)KMHUHT KaTTaJIUTH.

* Velocity — HaTwkajmapHu OJUII YYyH TE3JIMKHUHT OIIUIIA Ba TE3KOP
UIIIOB OCPUIIIHUHT TE3JTUTH.

* Variety — Typnau THmmard mawiyMoTiIapra OWUp BaKTa HIILIOB OepuIm

HUMKOHMUATH.




Typnum wMabaymMoTiap XaXMuH Ba Te3 KenuO TyIIaauraH COHJIH
ax0opoTiapra aHbaHaBUH MHCTPYMEHTJIAp OWJIaH WIIJIOB OEpHIl MMKOHWTA dTa
sMac. MabiayMOTiiap TaxJIMJIMHUHT y3M HHCOH Kypa OJIMAWMIWIaH aHWUK Ba
Ce3WSIMac KOHYHMSITIAPHU KYpHUIIl UMKOHWUHHU Oepamu. by Ou3HHMHT Xaétummsaa
Oapua coxaJapHu — JaBjlaT OolIKapyBHUJaH TO HIUIA0 YMKApHIl Ba

TCKOMMYHUKAIWAIIAPHUHT OIITUMAJUIAIITUPHUIT KMKOHUHHA 6epam/1.

New Platform

Big Data
Analysis

Cost
Reduction

2.1-pacm. Big Data analysis.

23.Taxqimil KHIMHAAUTAH MAabJIYMOTJIAPHUHI XaKMHM, aHbaHABMU
MabJIYMOTJIAp TAaXJIUJI TH3UMJIAPH OIIMO KeTraHaa, Karra MabJayMOT/JapHH
XMCOo0/1a1ll TU3MMMHU KOPUI eTHIIL.

Kopxonaoa xamma maviymomnaprune apsannuxiapu:

Karra wmabaymoTiap kommaHusira Y3 MaxcyJoTjJapH, MaHOanapu EKu
MIKO3J7Iapu Oyiinda TpwumMoHiad €ku MIWIIHapaiad pean BaKTAa MabIyMOT
NYHKTIAPUHU TYIUTAIIUTa WMKOH Oepagu Ba KEHWWH MIDKO3Jap TaXKpHOACHHU

ONTUMAJUIAIITUPHII YUYH YJIapHU AAPXO0Jd KaWTa TYIJIAId MyMKHH.
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2.2-pacm. KaTTa MabiyMoTIIap TEXHOJIOTHUSIIAPH

Karra  mabiymotiap TEXHOJIOTUSIIApUIaH doiinananran  xoJsga
MabJIyMOTJIADHUHT  SHTWJIAHWUIIM  TE3JIMTH  KOPXOHAJapra  MHKO3JIAPHUHT
Tajabiapura Te3 Ba aHWK >kaBoO Oepuinra MMKOH Oepamu. Macaman, MetLife
MongoDB-nan Mumwko3nap Mabiaymotiapunu 70 maH OpPTHK TypJiM MaHOanapia

TC34a 6I/IpJ'IaHITHpI/IIH Ba AT'OHA, TC3 AHTHUIIaHAAWUIaH KS"pI/IHI/IH_IHI/I TaKIuUM CTHUII



yayH (Qoiimananrad. Karra wmabiymMoTiiap KOpXOHaJIapra paxoOarumaapura
Kaparasja y3rapuuuiapra Te3poK MOCHIAIIMIUIApUra UMKOH OepaauraH Jgapakana
XapakaTiaHuiira pjam oepajiu.

bowxka coxanapoazu kamma maviymomaiaprune ag3anriuxknapu:

Karra wMabiymMoTiiap TEXHOJOTHSUIApU HUCTEBMONYWIAP YYYH Typiu
KOMMNaHUsJIapHUHT "coTHO omnumt" Ba "coTwin" KapopJiapuHH Oamopar KWJIHII
YUYH HUIILIATUIIA]IH.

Search-Engine kaTtTa MabiiymoTiiap TexHOJOTUsIIapuAaH doigananral Xosaa
Typiu XWJI MabIyMOTJIap Oa3ajapu/iaH COHUSJIAPHUHI COHHUSJIApUAA KYI COHJIU
MabiaymoTiapuu ohuil. Macanan,Google MapReduce anroputmuaan Oepuiiran
cYypoBHU Kuaupuil yuyH (oiigananaau. MapReduce Bazudanm kuumk Kucmiiapra
aXparaau Ba ym0y KUCMJIApHH TapMOK OPKaJIM YJIaHTaH KyIjaad KOMIIoTepiapra
TaUWHJIAWIM Ba HATWIKAHU SIKYHUM HATWKAHU IIAKJUIAHTUPHUIL YYYH TYILTAHIU.
MonusiBuii Xu3Matiap TaIIKWIOTIAPW MUIKO3JAPHUHT ¥y3apo MyHocadaTiiapu
TYFpUCUAATH  MAbIYMOTJIAPHU KUJIUPUII YYyH KarTa MabiyMOTJapJaH
doitnananu0, GoigaraHyBYMIAPHA HO3MK CErMEHTJIapra akpaTuO oJuiiaau, Oy
sca Tobopa 1o0y13ap0d Ba Mypakkabd TakaudaapHu spatuiira épaam oepaau.

Knacrepnapaan doinananuin Kiactep ab30JIUTHHU OOIIKAPUII, peCypCliapHU
TaKCUMJIAIIHA MYBO(QUKJIAIITUPUIL Ba aOXUJa TYTYHJapAa XaKWKUM WIUIapHU
pexanalTUpuIl y9yH Heunm Tanad kuiaau. Kimacrepra ab30iMK Ba pecypciapHu
takcumtamt  Hadoop-uuar YARN (Oomka wmanOamap My30Kapadyucu JeraH
MabHOHM aHriataau) €xu  Apache Mesos kabu nactypiap TOMOHHUAH

OOLIKAPUIIUIIA MYMKHH.




Knacrepnu xucobmnam - Karra mabiiymoTIapHUHT cudaTtu Typaiim
TaxJIW1 KAJIMHAIUTaH MabIyMOTIAPHUHT XA)KMU, aHbaHABUI
MabJIyMOTIap TaxXJIWJI TU3UMIIApH OO KeTraHaa, Karra
MabJIyMOTIApPHHA XUCOOJAI TU3UMUHHU KOPUH €THIII IIIaXCUN
KOMITIOTEpIap Ky O0CKUUIapAa MabJIyMOTIApHU KalTa uiuiam y4yH
KyIMHYa leTapau eMac. Karra MabiyMOTIapHUHT FOKOPH CaKJjIall Ba
xucoOan eXTUEKIAPUHH SXIUPOK XaJl KWK YI9yH KOMITIOTEP
KJIACTEPJIAPH SHAIa MOC KEJIAIH.

Pecypcnapnau tymnan: MabiyMOTHHM Cakjall y9yH MaBxKyJl CakJIalll
MailIOHMHU OUPIAIITUPHUII aHUK (Oiiaa KeATHPAIH, aMMO MIPOLIECCOP
Ba XOTHUpPaHU OUpIAIITHPULI XKyaa Myxumanp. Karra mabaymoTiap
TYIJIAaMUHU KaiiTa UIIUTall Y9yH yimOy ydTa MaHOAHUHT KYIU Kepak.

FOxopu doiinanannm nMrkoHUATH: Kitactepnap Typiu napaxkagaru
XaToJjapra YuJaMIIMINKHY Ba anmapar €Ky JacTypruidl TAbBMUHOTHHHT
UIUIaMail KOJUIIMHY OJIAMHU OJIUII YIyH MabIyMOTIap Ba UIILIOB
Oepullra TabCUP KUJIUIITNHU TABMUHJIANIA. XaKUKUAN BAKT/Ia TaX I
KWINII MyXUMJIMTUHYA TabKUJIaIlIa 1aBOM €Tap ekaHMu3, Oy Tobopa
MYXHM aXaMHUST KacO €TMOK/Ia.

Ocon Mukécnunuk: Knacrepnap rypyxra Kymumya MaliuHajJapHU
KYILINII OPKaJIi TOPU30HTAN PABUILIA YITYOBHU OCOHIAIITUPAIN. by
IIYHU aHIJIaTaJAuKU, TU3UM MaHOa TajnabJapuHUHT Y3rapuiura
MalIMHajJa )KUCMOHUN peCypCIapHH KeHralTupMacaaH kaBob 0epa
OJIaH.




Hasopar caBoJsiapu:

. Big data TexHonorusiiapu Kaep/a Ba KaHjaan Kyjianuiaaau? Mucosiap
KEJITUPUHT.

. Big data TexHonorusiapuHUHT ad3a/UTMKIAPUHU TYIIUHTUPUO OCpUHT.
. Tabnum T3umuaa Big data TexHonorusmapuaan Kanaam GoigaiaHui

MYMKHH?

AnaduéTiiap Ba HHTEPHeET CAUTJIapH:

Pamuenko W., HuxomaeB U., Texnonorun u uHppactpykrypa Big data:

VYyebnoe nocobue. — Cank-nerepoypr: ©MTMO, 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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https://www.digitalocean.com/community/tutorials/an-introduction-to-big-data-concepts-and-terminology

3-mabpysa. Katra MabaymMoTIapHH KaiiTa HILJIALI YCYJJIAPH.

Pewxa:
3.1.  Google File System
3.2.  Hadoop takcumitanran ¢aiia TH3UMH.

3.3. MapReduce.

Tasnyu udopanap: Big Data, HIVE e HIVEQL, Google File System, Hadoop,
Hadoop ¢aiinnapu, MapReduce.

3.1. Google File System.

Kynruna MabaymoTiap Tymiamiaapu OUTTa MalllMHAra YpHaTHII YYyH KyJa
KarTa xucoOiaHamu. MabiymoTiap 0a3zacura Ty3ujMaraH MabJIyMOTIIApHU
KUpUTUIT OCOH OYynmaciurun wmyMkuH. Takcummnanran (distributed) daiin
TU3UMJIAPU MabIYMOTJIApHU KYT COHJM cepBepiapaa caxiaiiau. Google Fayl
System (GFS) 06y 2000-immapauar Oommiapuga Google  TomMoHHMmaH
UnUiaTUiIaAurad TakcumiiaHnrad ¢aiin TusuMu. by Ky coHu ap30H cepBepiiapia

WIJIAN YYyH MYJDKaJUIaHTaH.
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3.1-pacm. Google File System.




GFT makcaau - kaTTa QailyiylapHu cakjall Ba yjapra KUPHUII UMKOHUSATH €11,
Ba yMyMaH aiTranjga OWTTa KaTTHK JUCKIA CaKJIaHMO Oynmmaiiauran QailiapHu
Hazapaa Tytwiaagu. Fos Oy daitutapuu Oomkapwiaguran 64 Mb  xaxxmaaru
Oynaknmapra Oynwm Ba ymOy OYynumiaapHu OWp HedTa TYTyHJap[a Cakjall, Iry
Owian Oupra ¢aiyuilap TU3UMHUAA CaKJIaHATUTaH KUCMIIap YpTacujia XapuTaHH
TY3HILJINP.

GFT, xynunua myBaddakuanns OYIUIIM MyMKHH OYITaH *y/Ja ap30H TOBap
TapKUOWW KUCMJIapUIa UIUTAWIM, IIYHUHT Y9yH MyBadpakusin3 MOHUTOPUHT Ba
TUKJIAHUILHUA amaira OLIMPHUINM Kepak. Y OWp BAKTHUHT y3HuAa Kymiad HUpHUK
dailmapHu cakjani MyMKHH Ba yjapra UKKU XWJI YKUII UMKOHUSATHHU Oepaau:
KHYMK Tacoaudui YKUIIap Ba KaTTa OKUM OoKumiiapu. DalymapHu KakTa E3MIi
ypuaura, GFT tuzumparm mapxysa ¢aiyuiapra MabIyMOTJIApHA KYIIMII YYYyH
ontumaiamtupuiarad. GFT Gom tyrmacu daiiap unaekcunu cakiaiau, GFT
TapMOK cepBepiiapu eca Oup Heurta Linux Tyrynmapuna aitn Ttusumiapuia
Xakukui kucmiapuu cakiaiau. GFT -ma caknanagurad KUCMIIap KynanTUpuiIagy,
IIYHUHT YYYH THU3UM CEPBEPHUHI HIIJAH YHMKUIIWTA TOKAT KWIMIIM MYMKHH.
TekmupyB Bapakagapu €pJaMuia MabIyMOTIAPHUHT OY3UIUIIN XaM aHUKJIaHAIU
Ba GFT ymOy xoaucanapHu MMKOH KaJap TE3pOK KOIUIallra XapakaT Kuilaam.

Google fayl TH3BUMHUHHHT KUCKa4a TApUXHU:

- 2003: Google File System uukmau.

- 2004: MapReduce acocmapum umkapwigud. by Kkimactepga  mapaiien,
TaKCUMJIAHTaH QJITOPUTMJIM KaTTa MabIyMOTIap TYIJIaMJIapUHU KaiTa
UIIaIl Ba SPaTUI YUyH JACTypHUIl MOJIEN Ba TETUIILINA JACTYD.

- 2006: MapReduce pactypumii monmenuaaH (QoiganaHraH Xonima Karrta
MabJIyMOTJIAPHU TapKATHUII Ba KalTa WIUIAIl YYyH JacTypuid TaAbMUHOTHH
takauMm etyBur Hadoop tamkwun erunmau. Hadoop-marm OGapua momysutap
anmnapatjard y3WIHILDIAp Te3-T€3 YydpaWJuraH XoJuca Ba aBTOMATHK
paBHUILAa TU3UM TOMOHUJAH UIIUIOB OEPUIIMILN KepaK JA3TaH KaTbUil TAXMUH

OnaH unuiad YNKAITaH.



- 2007: Google Bigtable- nman keiinn wmopemnamTupwiran Ba JKaBa-ma
&sunran HBase, ounk manOanum, ajgokacus, TaKCUMJIAHTaH MabIyMOTIIAp
0azacu. Y Apache Hadoop noitmxacunuHr Oup KucMu cudaruga uiuiad
yukwirad Ba HDFS 1okopu kucMmuia uiuianiu.

- 2008 #imn: Hadoop TeraSort TannoBuga ronud yukau. TeraSort Oy TaHUKIU
TaKKOCJIOBUM  OYnuO, OepuiraH KOMITIOTEp TH3UMHAA Tacoauduit
TaKCUMJIAHTaH MabJIYMOTJIADHUHT OUp TepaOalTHHU capajiall YI9yH BaKTHU
ya4anau.

- 2009 imn: oumk MaHOa OYnuO TapKaTWIraH, YMYMHH Makcaajiap Y4yH
MV IDKaJJIaHTaH Kiactep-xucobmain 0azacu. MabiiyMoTiIap MyTaHOCUOJIUTH
Ba Xarojapra YuJaMJIMJIMTU OuiaH OyTyH KjacTepilapHH JacTypJiail y4yH
UHTEPPEHCHU TABMUHIANIN.

- 2010: mabaymoTiapHu cypamn Ba Taxjmia Kuiuin yuyH Apache Hadoop-
HUHT TeNacuja KypwiraH MabIyMOTIap OMOOpH NAaCTypUHHUHT JIOMHUXACH
apatuigd. Hadoop OwusaH OupiamTupwiraH Typad XWi MabIyMOTJap
Oazanmapu Ba (Qaitn TU3MMIIApUAa CaKJIaHAaIUTaH MabiIyMoTjiapra cypoB

oepuir yauyH SQL-ra yxmam uatepdeiicHu oepaau.
3.2. Hadoop TakcumiiaHTaH (pailj1 TU3UMM.

Hadoop Ttakcumuanran ¢aitn tmsumu (HTFT) - Oy toBap yckynamapuma
UIUIalra MYyJDKajUIaHTaH TakCUMIIaHraH (aitn tTu3uMu. Mapxys TaKCHMJIAHTaH
daiin TH3uMmiapu OuJlaH KyJa KyI yXmangidkiapra sra. bupok, Ooika
Tapkatuiarad ¢ain tusumnapunan Qapxmap karra. HTFT sxyna xkam wmmmapra
Oapiomii  Ba  ap30H  HapxJapjard ycKyHajapra YpHaTUIUIIM — YYyH
myokaimadnrad. HTFT pactyp MabiiyMOT/IapyHM FOKOpH J1apakaJa YTKA3HII
UMKOHUSTUHM TabMMHJANAM Ba KaTTa MablyMOTJIap TYIUlaMuUra sra OyiraH
nactypnap yuyH moc kenaau. Acnupma, HTFT 1000 nan opTuK TyryHJIapUHUHT

X(Oﬁﬂ&mTHpHHHIHH MaBXyn.
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3.2.-pacm. Hadoop Takcummanras ¢aiiin Tu3uMHu.

HTFT - na daitmap Onokmapra OynuHamu Ba (Qaiapra KAPUII KYTI
VKuiauran Ba OWUTTa-€3yBUM CEMaHTUMKAcHMra MOC Kejaaau. XaToJjiapra
OapaonmuiInK TajdabuHu KOHAMpUIT yuyH Typiau xwin DataNode-ga daiimiap
Onoxnapra OynuHagu Ba (aiyutapra KUpUII Kyn YKuiaurad Ba OuTTa-€3yBuUn
CEMaHTHKAcCUTa MOC Kelaau. XaTojapra 6apIoNUTMINK TATa0MHN KOHIUPHII YIyH
Typiu xun DataNode kyByp auHusicuau spataau. (Perumkanus koedduunentu
onataa KyBypiap wumaaru DataNode conuHu anukiaiinu.) Kevmnyanuk ymly
6JI0Kra KyBYp JIMHUACH OPKAIN YTHIAAN. YKHII ONepalysIapy yayH MUKO3 GIIOK
Hycxacunu ymnad typran DataNode -gan OupuHM TaHIalau Ba YHAAH MabIyMOT

Y3aTHIIHY Tanad Kuaaau.



3.3. MapReduce.

MapReduce Oy xapuTaHu €3uI Ba KUCKApPTUPHIN (DYHKIHsJIApUIaH UOOpatT
JacTypuil Mojien. XapuTa KajauT / KuimMaT Ky(QTauruau Kadya Kuiaau Ba KaauT /
KUMMaT Ky(PTIUKIapu KeTMa-KeTJIUTMHU XOocui Kuiaau. KeinH mabiymoTiiap
rypyxiau kanutiapra Oupnamrtupwianud. Illynman cyHr, kaOyn KWIMHraH
KUWMaTiIapHu Oup XWJ KaluT OWjaH KUCKAPTUPAMU3 Ba SIHTU KaluT / KUWMar
KY(PTIUTMHYA XOCUI KUJIAMU3.

baxapuin xapa€énuga Manm MabIyMOTIIApU KUPUII MabIyMOTJIApU acOCHIA
MamuHanapra Oepwnanu. Keiimn ymOy Man Basudanapu VY3 HaTHKaJIapUHU
Oepaau. KelinHyanuk, XxapuTanail HaTUKacu apajalliTUPUIaAN Ba TapTHOIaHaIH.
Kelinn, KuckapTupuil Basudanapyd peXalallTHPUITaH Ba  Oaxkapuiaiu.

KI/I‘-II/IKJIaHITI/IpHHl HaTHKaCH JHCKKa CaKJIaHaIHu.

Pipline DataMode

CrataMNode

3.3-pacm. MapReduce.

Pythonda MapReduce
Kenunr, 6ab3u KoyiapHu KYpud YNKaWIIHK.

Kyiinnaru kon - Xapurta dynkcusicuaup. ¥ STDIN- nan mabiymoTiapHU



YKuian, yau cyznapra axpatanu Ba cysnapau STDOUT- ra (opanuk) xucoOmar
YUYyH XapuTajap pYWXaTWHHM 4YWKapaau. Man CKpUNTHAA CY3JIapHHMHI Oo3ara
KEeJIMIIMHUHT YpTaya (OpavK) WUFUHIUCU XucoOjiaHMaiau. ByHuHr ypuura, y
napxon <word> 1 tuple uynkapamu, rapun MabIyM Oup CY3 KUPUTHIIIA OUp Heda
O0op maiino Oyica xam. bU3HUHT Xosja, OM3 KEMMHTM KUCKAPTUPHUIIL OOCKUYHUTA

SKYHHM CyMMaHH XucoOJamira MMKOH Oepamus.

it guni¥9,com

3.4-pacm. Pythonda MapReduce




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, 1.e. the input for reducer.py
# tab-delimited; the trivial word count 1s 1

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

Kytinnaru xkox - kamaiitupum ¢pyakiuscu. Y STDIN- nan xapuramaru Kagam
HaTWXKANApUHU YKUWIM Ba Xap OUp CY3HUHT XOJaTUHHU SKYHUH XUCOOJaHUIITrada

nuraau Ba Hatvwxkanapuau 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

buz mynunrnexk ManPenyce MabnymoTnap 0Oaszacu OyHpyFu OpKaiu

MongoDB-da Map-Reduce-

naH  (olamaHuIIIMK3

XapUTAJIAPHU KUCKAPTUPUII AMAITUETUHUA KYPUO YUKUHT:

cust_1d: "#133%,
amount : 599,
status: A" ;
-‘ custfd: M2,
angant: 54,
! status’ A"
cust_{d: “A1Z3Y, ]
anaunt: 258,
status; A

|
gyt ad: "ATZRY,

. amnt 158, B
{ query statys "4 map
cust_id: "B312", |
Aot 208,
status: A F
f | T
aount: 208
[ statuz, "A"
cust_id: "al it }
anount: 300,
stalug: "D°
!
orders

‘{-.n;ra' [ 50, 250 ]}

3.5-pacm. MongoDB-da MapReduce

MYMKHH.

reguce

Kyitnnaru

[
i 11 ol 5
valus: 750

¥y
L

WLl P.EJD
}

order_totals




by xaputanu kuckaptupuin umuaa MongoDB xap Oup kupuin Xyxokatura
(IbHM CYpPOB IIApTJIapUra MOC KeJaJWraH TYyIUIaMJiard XyxXoKariap) XapuTa
dazacunu kymnanau. Xaputra QyHKIUACH KalUT KMUMAT KYQDTIUTUHA YUKApaIu.
bup Heuta kuitmatra sra Oynran ymoOy kanutiap yuyH MongoDB iuruiran
MabJIyMOTJIApHU TYIUIAWAWTaH Ba CUKUO YHKapaauraH KamalTupuil ¢a3acuHu
kymnaiian. Keitun MongoDB HaTwxkamapHu Tymiamaa cakiaiad. MxTuépuid
paBHIIga, KACKAPTUPHUIN (YHKIUSICHHWHT YUKWIIH, KEWHHYAIUK WHFUT EKU
WUFUIN HATIOKAJapuWHU KalTa WUl Y9yH SKyHJam (QyHKOMSACUIAH YTUIIH
MYMKHH.

MongoDB- na xaputanu KHCKapTHPUIITHUHAT Oapya GpyHKIusiapu JavaScript-
JAp Ba MOHIOJ >XKapa€HuJa MUUIaiuau. XapuTaHU KUCKAPTUPUII OlEpauusuIapu
outra TYyIam XyxoKaTlapuHu Kupuil cudartuiga KaOyn KWwiaad Ba XapuTa
OOCKUYMHHM OOLUTANIaH OJAMH MXTUEPHMA TapTUONAIl Ba YEKIAIIHM amalra
omupum  MyMKuH.mapReduce xapuTaHu KHCKapTHUPHII OTMEPAUSICUHUHT
HaTIWKaJIApUHU XYXOKaT cudatuaa KaWTapuium €KU HaTWKajJapHU TYTuiamiiapra

€3umK MyMKUH. Kupuii Ba YMKUII TYIIaMmiIapy Y3rapTUPUIMIINT MyMKHH.

Event-driven Streaming  Stream & Batch

Applications Pipelines Analytics
Transactions (Reak-time] f '.
.\ -
v| Events b — | 1 Application
e [l @ éc
e — | Event Log
" | i
Clicks . - ' = Database,
Eﬁﬂ = @ File System,
— ) Database, KV-Store
File System, Resources | Storage
K\-Store (K8s, Yarn, Mesos, ...) | (HDFS, S3, NFS, ..

3.6-pacm. MongoDB-da MapReduce TexHomorscu.




JDBC Client JDBC Server Metadata
SQL Parser

Optimizer

Datastore Operators

3.7-pacm. MongoDB-da MapReduce Ty3unmacu.

bomka TomongaH, Cancute apXUTEKTypacu MIDKO3HHU, CEPBEPHU Ba TaXJIWI
KWIyBYMHU OJIMO TalUIaiiid Ba ONTHUMH3aTOpra MeTajgaTa WIUIANIAa OFUP
UIUIapHu  Oaxkapuinra HWMKOH Oepamu. Kamuut ontuMuzaTopu CcYpoBIIapHU
ontumatamtupuil - yayyH 100 1maH  oOpTHK KaWTta €3ull  KOMJaJapuIaH
doitnanananu. Cyponap pendinuoH anreOpagad doiinanaHagym, aMMo paldoHaT
Oynmaran anreOpana viiamy MyMKUH. KaamuT cypoBHH Oa)kapulll y4yH €HI Kam

XapaxaTJii YCYJIHH TOIIUIITa KapaTHuJIraH.

Ha3zopar caBoJsiapu:

Big data Hu KaiiTa unuiam ycyauiapuHu caHad OepHHT.
Google File System uiiam npuHUMNU HAMaa?
Hadoop takcumnanran Qaitn Tuzumu HuMa?

Hadoop takcumnanras ¢aiin TH3MMU HUMA YYyH Kepak?

U o e

Hadoop takcummnanran aitn TM3MMu KaHaan uiianm?




. MapReduce anma?
. MapReduce auma yuyH kepak?

. MapReduce kannaii nmaiau?

AnaduéTiap Ba HHTEPHeT CalTIapu:

. Pamuenko W., Huxomaes U., Texnonmorum u uHbpacTpykrypa Big data:

VYuyebnoe nocodue. — Cank-nierepoypr: UMTMO, 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

IV BYJIUM

AMAJIHIT  MAIIFYJIOT
 MATEPUAJUIAPY



IV. AMAJIUY MAIIFYJIOT MATEPUAJLIIAPH

1-amanmii um. Karra mabiaymoriap cypoaapaunr Hive Tuzumn opkaaun
amagra ommpum. SQL tunura kupum, SQL nan HiveQLga, HIVEe nan
HIVEQL ra yrum. (4 coar)

Nmnnnar makcaam: Karra mabiaymornap cypoBmapHuHr Hive tuzumu
opkanu amaira ommpuii. SQL tumura xkupum, SQL nan HiveQLga, HIVEe nan
HIVEQL ra yTum 0yitnya Maxcyc KOMIETEHUUSTIAPHA TAKOMIIIAIITHPULL.

Ha3zapuii mabayMor.

Hive - 6y Hadoop Distributed File System (HDFS) yctuna unuiad unkuiran
ETL Ba MabiyMOTIapHU cakjall BocuTacu XucoOnaHaau. Hive HuMHT acocuit
Baszudanapunan Kyvunaruiap: Data encapsulation, Ad-hoc queries, Analysis of
huge datasets kabu onepanusiiapHu 0a)kapuIla UIITHA OCOHJIAIITUPA/IH.

Hive HUHT MyXUM XyCYyCHUSTIApH:

v Hive ma aBBai jkajBajjilap Ba MabJIyMOTiap Oa3zajapu spaTwiaad, CYHrpa
MabJIyMOTIap yuily kaJBajijiapra I0KJIaHa .

v’ Hive wmawinymornap omOopu cudaruia skagsauiapia CakjiaHaJurad
MabIYMOTJIAPHU OOIIKAPHUII Ba CYPOB XOCHJI KWJIUII YIYH MYJDKaJIJIAaHTaH.

v CTpyKTypajaHrad MabiymoTiap Owman wunuiamma Map Reduceda UDF
KaOu ONTUMAJUIAMTUPHUIN Ba (GOWTATAHUIT XYCYCHSATIApW MaBXKyJ emac,
ammo Hive @pameBopkaa wmasxyn. CypoBiapHM ONTUMAIIAIITHUPULIT
KypcaTkuuwiap OViinya CcYpoBiIapHH OaXapUIIHUHT caMapalid YyCYJIUHU

OowIUpaIy.

By wMabaymornap O6a3zacu nayHEmard TaHUII TyLIyHYaJdapHU, MacajaH,
KaJBaJJIapHU, CaTpJapHH, YCTYHJIApHM Ba CXEMaJapHU Ba OOLIKAJapHU
yprauumjga KyJaliuk Y4yH Kaita unuiataau. Hive HMHr SHrM Ba MyXuUM
TapKUOMM KUCMH, SbHU CXE€Ma MabJIyMOTJIApPUHU CAKJAll Y4yH HILIATHIaJUTraH

Metastore. Ym6y Metastore omatga peTAUMOH  MabIyMOTIIAp Oazacuma



YKOWJIAILITaH.

buz Hive o6mman Web GUI Ba Java Database Connectivity (JDBC)
uHTepdeiicu kabu ycyuiapaan GoigalaHUuIIMMU3 MyMKHH:

Opatma, HQL cHHTakcuCHM KYNTMHA MabIyMOTJIAap TaXJIWIYWIApU TaHULI
oynran SQL cuHTakcucura yxmaiiau. Kylinmarn HamyHa cypoBuaa KypcaTUTraH
’KaJBaj HoMuJaru 0apya €3yBiiap akCc eTTUPUIITaH.

Macanan : Select * from <TableName>

Hive TEXTFILE, SEQUENCEFILE, ORC va RCFILE (E3ys ycTynnu ¢aiin)
TYpTTa (haiin GopMaTHHU KYIIad-KyBBaTIANAM.

bu3z Hive ra yrumngan onaud, SQL ra kuckauya Hazap tanuviaimu3 Ba MySQL
MBBT nan doitnanann6 unuiapau amanra omupamus. SQL - Oy mMabiaymoTiap
0azanapuja MabIyMOTJIAPHU CaKJIall, OOIIKApHUII Ba OJUII YUYH CTaHJIApT TUJL.

DDL Ba DML komannanapuaa doigaiaHaMus.

Amanuii Bazudanap:

Cypos: show databases;

ter pas: E .
welcome The monitor. cCommands end with = or
My 0 ] n id is 9
6.16 MysQL Community Serwver (GPL)
el 2014, oOracle and/or 1ts affiliates. All rights reserved.
= a registered trademark of oracle Corporation and/or 1its
Oother names may be trademarks of their respective

owners.

Type ‘help:;' or '“\h" Tor help. Type '“"c¢' to clear the current input statement.

mysql>= show databases;
+ R
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+ —
|
|
|

information_schema
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performance_schema
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Magxxya MabiaymMoTaap Oa3aJlapuHUHT pyHXaTh
CypoB: create database ¢oiigann_Kasujama OOWMTHII 3aBOJHU;

Haruxka:

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

mysql=> show databases;

infermation_schema
foydali_gazilma_boyitish_zavodi

schema

Auru Qoiinanu_KazuiMa OOWHUTHIN 3aBOAM HOMJIM Oa3aCHHUHT SIPATHIINLIN.

1.  OntuH_pynacu HOMIIM JKajBall SpaTaMus:

Cypos: create table onrun_pynacu (id int, konsentratsiyasi

double, qazib_olingan_koni varchar(20));

Haruxa:

i varchar (20)):




OnTrH_pyJacu HOMJIM aJBaj sIPATUJIALLIN.

2. KaaBajaHu Kypammus:

Cypos: desc oltin_rudasi;

Haruxa:

mysql> desc oltin_rudasi;

| id | int(11) | YES

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

3 rows in set (0.01 sec)

Spatunran OnTuH_pyaacy *aJBaIMHU KyPUHUIIN.

Cypos: Alter table oltin_rudasi add sanasi

varchar(10);

Haruxka:

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

Fommm e - -
|
|
| varchar(20

gazib_olingan_koni

|
| konsentratsiyasi
|
| sanasi | varchar (10

4 rows in set (0.01 sec)

Ontun_pynacu xansanura ALTER omepatopu opkanu

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

rows in set (0.01 sec)

Ontun_pynacu xansainaa ALTER onepaTopu opkain MaBxya YCTYH

Tondacu 0 3rapTUPUIHILH.

Cypos:  Alter table oltin_rudasi change konsentratsiyasi
ulushi double;

Hatumxka:

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

mysql> desc oltin_rudasi;

|
1
|
|
|
|
|
|
|
+
|
|
|
|
|
|
|
+

Default | Extra |

| int(11)
ulushi | double NULL
gazib_olingan_koni | varchar(20) NULL
| varchar(30) | YES

4 rows 1n set (0.01 sec)




Ontun_pynacu xansanuaa ALTER omnepatopu opkanu MaBxXy[

YCTYH HOMUHH y3rapTUPULL.

Ha30paT caBoJiIapm:

1. CREATE GyiipyriuauHr Basudaiapy HUMaiapan noopar?
2. ALTER Gyiipyrura mucoin kentupuar.DROP va DELETE OyiipyKiaprHHHT
dhapku HUMaa?

3. DELETE OyiipyruHUHT CTPYKTYPaCHHU KYPCATHHT.
AnaduéTiiap Ba HHTEPHeET CAUTJIapH:
1. Paguenko U., HukomaeB U., Texnonorun u uadpactpykrypa Big data:

VYyebnoe nocobue. — Cank-nierepoypr: U'TMO, 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)

Nmunar makcagm: tunrioBuwiapuudar HIVE e HIVEQL ra kupwum,
Hadoop daiinnapau cypami yuyyH Hive-nan doigananum  Oyitnua

OMIITCHCUUSJIAPUHU TaKOMUJIJIAIOTHPHUIIL.

Ha3zapuii MmabiymoT

Hadoop tusumnapuna wunutaiinuran Apache Hive ¢ocutacu HDFS-na
CakJlaHTaH MabIyMOTHU Xyaau SQL OunaH OOfnMK MabiymoTiap Oa3zacu Kadu
cypok Kwiuiira uMkoH Oepaau. Hive - 6y MapReduce- HUHT 10KOpH KHUCMHIaru
aoctpakuusi, 0y HiveQL ne6 nomnanran SQL- ra sxyaa yxmam tuinga 6aéHotiap
éplaMuia MIUIApHU spaTvira UMKoH Oepanu. Hive-man doiinananum Java-na
Vy3unru3HuHr MapReduce unapuau €3uniiad Kypa aHda Te3poK Ba OCOHPOKIUD.
[lyan é€nnma tyrtumumu3 kepakku, Hive HDFS wmabiaymornapunu pensuuoH
MabIyMoOT/iap Oazacura aWnmantupmaiiam, Oy ymapra dakar HiveQL cyposnapu
épaamua KUpUIll UMKOHUHU Oepaau.Hivenu kaHgal uniaTuin kepak?

Vauu kangait unmatum kepak? Hue (Hadoop User Experience) épaamuaa
BeO-Opaysepaa Hive- nan QoiinanaHummmMu3 MyMKHH, OyHpyK caTpu OpKaiu
"bunaitn" Bocutacu €paamuaa €ku gactypuil paBumiga OyHuHTr yuyH mMoc JDBC
¢ku ODBC ymarnumpan Qovimananuar. Xap xonna, [P-man3umxu, mopTHH Ba
Hive- ra xupum MabiyMOTIapuHU Kypcatuiln kepak Oymanu.Hivenap >xansamiap
owran unuiaiau. Illynnait kuimub, OupuHuu Hapca, Oy >xaaBauiapuu Hive-na
oenrunamaup. XKanpan spatuin yuyyH OW3 yHra HOM OepUITUMHU3 Ba Xap Oup
YCTYHHUHI MAaWJIOHJApUHU KypcaTumuMu3 kepak (xyaau SQL mabiymotiap
O0azacuga Oynranu kabu). byHman Tamkapu, Ou3 IOKJIaHAIWTAH MabyMOTIIap
YKOMITAITaH KaTaJOTHU Ba yiap Kaiicu (opmaTia CakJTaHHWIIUHUA OeNTUIalIiMU3
Kepak (cykyt Oyitmya y "/ user / hive / warehouse / <tablename>" katalogida

bo'ladi). Kagsan spatumga Ou3 OenrunaauraH MalJOHJAPHUHT TY3WJIUIIN



OM3HUHT (pailTapuMU3Iary MabIyMOTJIap MalJOHJIapUra MOC KEIHIIUTra eXTUET
oymumumu3 kepak. Iy Ttap3ma, Hive mabiymoTnap Ty3WIMIIMHM Ba yIIOY
MabJIyMOTIIap Kaiep/a CakJaHWIIUHHU KypcaTaguraH MeTajaTa sipaTaau, UIyHUHT
yuyH OHW3 XoXJaraH4a MabJIyMOT CYpalluMU3 MYyMKUH. XyAId NIy Tap3ja,
pENIMOH MablIyMoTiap 0Oa3acujga Ou3 kaJBajUlapHU OWPIAIITUPUII Ba Oab3H
SQL  ¢dyskuusanapugan  QoljanaHuil — OpKaJd  Mypakkad  CYpoOBIapHU
OaKapuUIIMMU3 MYMKHH.

Amauuii Bazudanap
Beeline mucosmaa
beeline -n <usr> -p <pwd>\

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

Beeline Onian HiveQL cypoBuHM HIIITa TYIIMPUHT
beeline -n <usr> -p <pwd>\
-u jdbc:hive2://<host>:<port>/<db>

_e "<query>"

HiveQL cypoBunu " Beeline " 0uan gaiyiiad umra TymMpuHT
beeline -n <usr> -p <pwd>\
-u jdbc:hive2://<host>:<port>/<db>

-f <file.hql>

HiveQL xommanaaaap Show tables

SHOW TABLES;




Kansaa tacaudu

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 ¢oiinananyBunin KOMaHga1ap
ROUND(<number>,<n-decimals>)
CEIL(<number>)

FLOOR (<number>)

YEAR(<timestamp>)
SUBSTRING(<string>,<ini>,<end>)

TO UTC TIMESTAMP(<timestamp>,'UTC")

CAST(<val> as <type>)




Arperar ¢pynkcusiiiap GROUP BY
COUNT(*)

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

AVG(<col-number>)

Hive na yctyn Tondanapu
STRING

BOOLEAN

TIMESTAMP

INT

BIGINT

FLOAT

DOUBLE

Hive na skagBaa sipaTuin
CREATE TABLE <table> (

<name> <type>,




bomka MaiI0H a:KpaTyBYHUCH OMJIAH KAJABAJ APATHHT
CREATE TABLE <table> (

<name> <type>,

)

ROW FORMAT DELIMITED

FIELDS TERMINATED BY '<symb>';

SequenceFile ¢aiiiingan ;kagBaJ ApaTuin
CREATE TABLE <table> (

<name> <type=>,

)

STORED AS SEQUENCEFILE;

Avro ¢ailjimaaH xaaBaJl ApaTUIL
CREATE TABLE <table> (

<name> <type>,

)

STORED AS AVRO;




KanBajaHu yaupuin

DROP TABLE <table>;

Arap kaaBaJj MaBKy/d 0yJica sKaJBaJIHU YYUPHII

DROP TABLE IF EXISTS <table>;

HDFS kaTa/IOriHu KypcaTaguraH »KajaBaj spaTHHT
CREATE TABLE <table> (

<name> <type=>,

)

LOCATION '<dir>";

Tamku xaxBaj sspaTuil
CREATE EXTERNAL TABLE <table> (

<name> <type=>,

)

LOCATION '<dir>";

AKagsan kKarajorugard  KaJABaJUIAPHM  HyCXaJaul

TYJAUPUHT

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

daisiapunn



Kansannu HiveQL OyiipyFu OnJian TyJIAMpuI

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

Mag:xya kaaBajira KaTop KyLIUII
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 | Ok

5 | country staté  city post

& | AL TA Leith 7315

7 | AU 0L Proston  £613

2 | Al WA Home 1 6215

9 | Al N5 Talmalmo 262D

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

11 | hives-




(= LR S A L

userBubuntul § hive --dotabose testdb
or

hives use testdb;

. S
| DR

E
2§ export VARI'London
{3 |4 hive -8 -& "SELECT firsename, stoe, city FROM vemp_user WHERE cizy="S{VARI}'" » temp)

user@trifws-386:-5 export VAR1='London'
IR RRRESEREGERS filve -S -& "SELECT flrstname, state, clty FROM temp user WHERE clty='S{VARi}"'
SLF42: Class path contalns multiple SLF4J bindings.
SLF4J: Found binding in [jar:file: /home/user/bigdata/hadoop-2.6.8/share/hadoop/common/Lib/s1f4]-Logdj12-1.7.5. ar! Jor
nder.class]
SLF41: Found binding {n [jar:file: home user /blgdata/apache-hive-8.14,8-bin/1ib/hive- jdbe-B.14.0-standalone. far| forg/
er.class)
SLF42: Found binding in [jar:file: home/user /bigdata/hbase-0.98.8-hadoop2/1ib/phoenix-4.2.2-client. jar! Jorg/s1f4i/inp
SLF42: See http://www,s\f4].org/codes.html#multiple_bindings for an explanation,
SLF42: Actual binding s of type [org.s1f4].inpl.Logd]LoggerFactory]
user@triflws-386:-5 cat temp_out.txt
Laurena ON London

ON London

L ON London

ON Londan

ON London

ON London

O  London
user@tri0ins-386:-5 |




CEE I T i ]

sserferifing-8e-5 Five -h TL163.78 o 1060

(72, 16.3.75: 10008] hrive> show tables;
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Logging tririalized using configurocion U for: Fule:/homeyser/bgootiz/opache-fve-8. 4. &Lt ve-comon-0. 4.8, jor! Mrve- Logé ] propeeties

[ b=

% hive -f shomesuser/test_hagl

1
| & | % hive -f hdfs://localhost:9000/test . hgl

Mycrakua unuiam Ba3udasnapu:

1. DML komanganapunu Hive na 6axapusr.

2. Arperat dyHkcusmapuaan ¢oraananud cypoB E3UHT.

3. Kaapan ycrynnapu ToudacuHu y3rapTupyBuu CYpoB E3UHT.

1. Paguenko U., HukomnaeB U., Texnonoruu u undpactpykrypa Big data:

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

AnaduéTiap Ba HHTEPHeET CAUTJIapH:

VYyeOnoe 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



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 MabiayMoTIapHA

ojiuiu (4 coar)

Numaunr makcaau: Hadoop Tusumura mawaymotiapau ytkaszuin, Hadoop
TH3uMuAa (aitimapau Kaiita unuiam Ba Hadoop TusuMumaH MabiyMOTJIapHU

oJimmI Oyiinya Maxcyc KOMIIETEHUNJIAPHU TAKOMUJUIAITUPHILL

Ha3zapuii MmabayMor.

Hadoop -au GNU / Linux mumardgopmacu Kyinad-KyBBaTiIalau, HMIYHUHT Y4yH
Hadoop myxutuHM ypHatum ydyyH Linux onepanuoH TU3MMHMHU YpPHATHUIINMU3
kepak. Arap Linuxman Oolllka omepanydoH THU3UM MaBxXyj Oyica, yHna Owusra
Virtualbox nactypunu 0u3 doinananaérran OT ra ypuarumumus Ba Virtualboxra
Linux OT uu ypuatum tanad etwiaau. Hadoop-uu Linux myxutura ypHaTulian
onguH ssh (Secure Shell) €pmammna Linux Hu VpHatummmuiz kepak. Linux
MYXUTHHH CO3JIAll YUyH KyWHJa KeITUPWITaH aMajlulapHu Oa)kapamus.

l. ®oiinananyBunHM sipatuil: ApBano, Hadoop ¢aiin tusumunn Unix
daiin  Tuzumupan axpatumi  yuyH Hadoop yuyn anoxuna
doitnanianyBuu SPaTHII TABCHS €THIIA TN,

doiianaHyBUMHM SIPATULL YUYH KyHHAaru aMajulapHu Oakapamus.
® Su KOMaHJacH OujaH root HU OYaMu3,
e "Useradd username" Oyiipyru €pnamuaa root 1aH GoiigananyBIu spaTaMus.
e "su username"  Oyipyru €Epaamuna MaBxKyd (oiasaHyBUMHM HIITa

TYIIAPUTIT MyMKHH.

Linux TtepmuHamuHu oyamMu3 Ba (GoifagaHyBYd spaTUIl Y4yH Kyluzgaru

OyHpyKJapHU OakapaMu3:

8 su

password.:



# useradd hadoop
# passwd hadoop
New passwd.:

Retype new passwd

SSH co3namanapu Ba KaJuTIapHU SpPATHILL

SSH coznamanapujga wmra TyWIHpPUII, TYXTaTHIL, TapKaTWITaH JIE€MOH
KOOWFM omnepauusjapy KaOW TypJid XWil OIepalysulapHud Oakapuil Tajnad
kwinHagu. Hadoop Typnum xun  (doiganaHyBUMIAPUHUHT  XAKUKUHJIUTUHA
tekmmpuaa Hadoop dolinananyBurcy yuyyH O4MK / IIaXCUWA KaduT Ky (PTIUTUHA

TaKJUM STHUII Ba YHU Typiid porgananyBuniiap Ousian Oy IuIui tajgad KuinHaIu.

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

Ky#nnaru komanaanap opkanu Hadoop Hu ypHaramus.

$ 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 uwnaw mapmuou.

Hadoop- nu 1oknab onranunrusnan cyur, Hadoop kimacTepuHru3HM Kysiad-



KyBBaTJIaHA/IUTaH y4Ta peKUMIaH OupHia UILIATUIINHTU3 MyMKUH OYI1asu.

Local/ mycrakun pexxum - tusmmra Hadoop-Hu roknad onraHmaH CYHT, y
MYCTaKHJI PSKAMA HIIUTATHIUIIIA MyMKHH.

Pseudo Takcummanran pexum - Oy OWTTa MalIMHAZga TaKCUMJIAHTaH
CUMYJISIUST XUCOHJIAHAH.

Tyna TakCHMIIaHTaH PEKUM - yIIOy PEeKUM Kiactep cudaruga KaMuaa UKKH
€KU YHJIaH OPTHK MalllvHaiap OuiaH TYIMK TaKCUMIIaHAIH

Hadoopnu Local//mycrakun pexumaa ypuarum. bynna 6us Hadoop 2.4.1 vu
YpHaTaMu3.
~ / .Bashrc Qaitnura kyhunaru OyipykimapHu Kymmm opkaiu Hadoop myxur

y3rapyBUMJIapUHU YPHATHUII MYMKHH.

export HADOOP HOME=/usr/local/hadoop

VYpHatuiiau 1aBoMm eTuniaad oiaauH, Hadoop sximum unaérranura 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 2013-10-071T06:28Z

Compiled with protoc 2.5.0

From source with checksum 79e53ce7994d1628b240f09af91elaf4

Hadoop nunr opauit muconga tekmupub kypaitnuk. Hadoop ypHaTunuium
MapReduce .jar davimuan  TakauMm  otanud, Oy MapReduce-nunr acocuit
GyHKUMSICHHY TabMHUHIAWIM Ba Pi kuiimMaTuHu, GailjulapHUHT Mabiym Oup

pyixaTuaara cy3iaapHu XucoOaliga Ba OomKagapHu XucoOamiaa uiiaTuiaam.



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

Qaiapaara Cy3JIapHUHT YMYMHA COHHMHH XUCOOJAIl MacajacuHU Kypuo
YUKaMHU3.

Cy3napHUHT yMyMHUH COHMHHM XucoOyaml ydyH .jar Qaitnuna cyz3napHu
XHUcoOmam y4yH JacTyp MaBxyn Oyica, MapReduce-uu €3ummmu3 mapT emac.
Xyanu 1ty .jar daitnunan ¢oigananud, OOMIKa MUCOUIAPHU CUHAO KYPUIITUHTH3
myMkuH. MapReduce ¢ynkuuonan pactypiapunu hadoop-mapreduce-sample-

2.2.0.jar ¢aiiny opKaau TEKIIUPUII YIYH Kyrugaru Oyupykiaap Oaxapuiaau:

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

apreduceexamples-2.2.0.jar

1- Kapam.
Kupumn katanoruaa BakTUHYIMK TapkuO daiyutapunu sipatamus3. bus ymoly

KaTaJOrHu XoxJjaral >1<0171):[a ApaTuiinMn3 MyYMKHH.

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

By Ou3ra kupuin karajorumusaa Kyiujaaru dhaismapHu oepaiu.

total 24

-rw-r--r-- 1 root root 15164 Feb 21 10:14 LICENSE.txt
-rw-r--r-- [ root root 101 Feb 21 10:14 NOTICE.xt
-rw-r--r-- I root root 1366 Feb 21 10:14 README.txt




2- KaJaaMm.
Kupumr xaramormaa Mapxyn Oyaran Oapya aiapgaru  cy3iapHUHT

yMyMUi cOHMHHU XucoOmam yayH Hadoop skxapaéuunu Oommaimus.

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

mapreduceexamples-2.2.0.jar wordcount input output

3- kagam.
NkxkuHYM Kajgamjia Kepakiv UIUIapHu Oakapaau Ba YMKAPUILHU output / part-r

00000 dparinuna cakiaiu.

Scat output/*

Kyiinna 6apua cy3nap Ba yJIapHUHT KaTajorujaaru 6apya ¢aiuiapaara ymymui

COHJIAp PYWXAaTH KEITUPHUITaH.

"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
"1
"control" 1
"printed 1
"submitted" 1
(50%) 1

(BIS), 1

C) 1

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

Ymly xapaéH 1y OunaH SKyHJIaHaIH.

MapReduce - Oy wunuioB Oepulll TEXHUKACH Ba jKaBa acocuaa TapKaTWUJITaH
XycoOmam yuyyH Jnactyp Mojenu xucoOiaHamu. MapReduce anropurmu HKKHTa
MyxuM Bazudanu ¥y3 wuura onaau, sbHU Map Ba Reduce. Map mabimymoTiap
TYIJIaMUHU OJIaU Ba yJapHU OOIKa MablyMOTIap TYIUIaMUra y3rapTupaiu, Oy
Hepaa ajgoxujia eeMeHTIap KaTakJyanapra OyiauHaau (KajauT / KuiMat xyQTiaapu).
NkxkuHunman, Map paH 4YuKMIIHM Kupuil cudatuaa KaOya KujaauraH Ba
MabIyMOT/Iap KaTaKyaJapuHU KHYMKPOK KaTakdajapra OupiamTupuin Bazudanu
Ooaxxapanu. MapReduce HOMUHHMHT KETMa-KETJIWIMHU Hazapja TYyTTaHUICK,

kamaiitupui(Reduce) Bazudacu xap 1oum 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 cuHgnapu framework Oyitnua keTma-KeTiuKaa

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> (Huku).

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

Kyﬁnnarn MHCOJIAa O3 TAIIKWJIOTHUHT QJICKTP SHCPIrUuACHUHHU UCTCHMOJ KUIIUIIINUTa

OHJl MAbIYMOTJIAPHU KEJITUPUO YTraHmMu3. YHAAQ OWIMK AJIEKTP 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 Oyiipykiapu $§ 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 KOMIUIISIUS KHJIAII Ba Oa)KapuIll IeTaHa HUIMaH!

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. KEUCJIAP BAHKHA

1-keiic.

“KaTTa MabJyMOTJIAPHH YKYB KapaéHuaa KyJuiam ycyiapu”

Ba3usart taBeudu: Karra mawiaymotnapaan yKyB skapaéHuna (oiiganaHuil

KOHIICIITUACUHYU UIUTa0 YuKUII BazudacuHu oJauHru3. Huma kumacuz?

Keiic caBosiapu:

1) Karra mabiiymoTtiap TyuryHuacura Tabpud OepuHr?
2) Karra MabiyMOTIapHUHT XyCYCUSTIApUHU caHaO OepuHr?
3) Karra wmabiayMoTiIapHU TabiuM THU3MMHJA KYyJUlalllra MHUCOJUIap

KCIITUPHUHT:

No Mucon Hamuoicacu H3zox




4) Karra mabiymoTiapaad yKyB kapaéHuaa (hoigananuiln KOHIENIUsICUHA

WI1a0 YAKHUILI.

5) Karra MabJIyMOTJIap/laH VKyB KapaéHuia dhoinananun

KOHIeNuusAHru3Hun sxmwmnam  yuyH SCAMPER  ycynu

caBoJuUIapra *xaBo0 OepuHT.

acocuaa

SUBSTITUTE Huma Ounan anMamtupuii

(AJIMAILTHPUILI) MYMKHH?

COMBINE Humanapau Oupnamrupu

(BUPJIALLITUPUILL) MYMKUH?

ADAPT Hwumara mocnamrupuin

(MOCJIALOTUPUII) | mymKuH?

MODIFY Kanpait sxmumanmum

(MOINDUKALA) MYMKUH? (OpTUKYA
UIUIaHTaH, €TMASIITH )

PUT TO OTHER USES | Huma y3rapuiuyn MyMKUH?

(BOLLKA (MabJIyMOTHH ILIAKJIH,

COXAJIAPIA Oenrunap, paHr Ba




KV JIJIALL) Oorkanap)

ELEMINATE SlHa KaH[aK XoJaa KyJulanl

(KNCKAPTHUPUILI) MYMKHH?

REARRANGE/REVER | Humanu kaiita THKJIAII

SE (TAPTUBUHUA MyMKHH? (ByropTmManu

V3T APTHUPHIII) y3rapTupuill,
KOMITOHEHTJIApHU

aJIMaIlITHPHII )




VIBVJIUM
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VI. [JIOCCAPU

Tymynua y36ex TymyH4a uHriau3
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 SIXIITU
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 TaKJINM €TYBUYU

Hadoop tamkun eTunau

In 2006

2008 iftniaga

Hadoop TeraSort TanmoBuaa romob

YUKIA

In 2008

2010 vinaxa

MabJIYMOTJIAPHHU CYpaIll Ba TaX I
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
OLUUPHUII YUYH TasiHY 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 TA3UMH/Ia CaKJIaHTaH
MabJIYMOTHHU YKHIII YUyH 3apyp

Oynran Java BocuTanmapu TYIiamu.

Hadoop Common

YARN

MabJIYMOTJIAPHU CAKJIAI Ba TaXJIMJI
KWIMII TU3UMIIAPU PECYPCIapUHU

Oomkapau.

YARN
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6upra Kypamus. — T.: “Y36exucron”, 2017. — 488 6.
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7. V36ekucton Pecny6nukacuuunr 2020 iimn 23 ceHTa6paa kaOyl KHIMHTaH
“TabmuM Tyrpucuaa’ru YPK-637-conmu Konynu.
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yopa-tanoupaapu tyrpucuga’tu [1P-5729-con Gapmonu.

14. V36ekucron Pecry6nukacu Ipesugentununr 2019 it 17 urons “2019-2023
fimmmapra Mup3o ViyrGek Hommparn Y3GekucToH Muinimii yHHBEpCHTETHAA Tanab
IOKOpHU OYJraH Majakaiu KaJpiap Talépiam TU3UMUHHU TyOJaH TaKOMILIAIITUPUII Ba
WIMHUN CaJOXUATHHH PHBOKIAHTUPU Yopa-tanoupiapu Tyrpucuna’ru I1K-4358-conmu
Kapopu.

15. V36exucron PecnyGmukacu Ilpesupentununr 2019 imn 27 asrycr “Onmii
TaBJIUM Myaccacajapyd pax0ap Ba MeJaror KaJpJapuHUHT Y3JyKCU3 MalaKacuHU
OILIMPULI TU3UMUHU XKOpHil ATULI TYFpucHaa’ T
[1D-5789-consin @apmoHwU.

16. V36ekucton Pecny6Gmukacu Ilpesupentununr 2019 iimn 8  oKTA6pb
“Y36exncTon Pecriy6nukacu onuit TabauM TH3MMHHE 2030 Huiraua pHBOXKIAHTHPHILI
KOHIIEMUIMSICUHM TacauKiam Tyrpucuaa’ tu [1Pd-5847-connu @apmonu.

17. V36exucron Pecny6nukacu Basupnap Maxkamacunuar 2019 imn 23
ceHTAOps “Onuit TabIUM Myaccacajiapy pax0ap Ba Mejaror KaJapJapuHUHT MajJaKaCHHU
OIIMPUII THU3WUMHUHHM SHAJa TAKOMWUIAIITUPHUIN Oyinua KyImuMm4a uopa-tagoupriap
Tyrpucnuaa’tu 797-connu Kapopu.

18. V36ekucron Pecny6mukacu Ipesunentuauar 2019 iun 21 mait “«D1eKTpoH
XyKyMar» TH3UMH JIOMpacujia axOOpOT-KOMMYHHUKAIUS TEXHOJOTHSIAPU COXACHIaru
JIOWMXANApHU UIUIA0 YMKUII Ba aMajra omMpuil cupaTUHU SXIIUJIAIl Yopa-Tagoupiapu
tyrpucuaa’ru 11K-4328-connu Kapopu.

19. V36ekucron Pecniy6nukacu Ilpesuaentu lllaBkar MupsuéeBaunr 2020 i
25 suBapaaru Onuit Maxnucra MypokaaTHoOMacH.

20. V36ekucron PecnyGmukacu ITpesupenturmar 2020 imn 29 okrs6ps “Vam-
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6097-connu @apMoHu.
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VY36exucton-2030” CTpaTeruscuHu TaCOUKIAII Ba YHU caMapalid amalira OMIMPHII Yopa-
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III. Maxcyc aga0duériap
22.Paguenko U., Hukomae U., Texnomormu m umHbpacTpykrypa Big data:
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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.




OJIUH TABJIMM MYACCACAJIAPHU NEJATOTI KAJIPJIAPUHHA
KAWTA TAUEPJIAIII BA MAJTAKACHHH OLIAPHIII KYPCH YUYVH
TAMEPJIAHTAH “KATTA MABJIYMOTJIAPHUA KAUTA HIILTALI YCV.I
BA BOCHTAJIAPH” MOJIY.JIMHHUHI VKYB-YCJIYBHH MAKMYACHT A

TAKPH3

VKkys-ycayomii makmya “Karta MabIyMOTIapHM KailTa MIUIAm ycyl Ba
BOCHTANTAapH MOIyIH OViiMua xaiiTa Taii€pnam Ba Majaka OUIMPHII THHTJIOBUMIAPH
yuyH sipatunrad. Kaiita Taiiépnam Ba Manaka omMpHIN iiVHATHIIMHUHT Y3Mra Xoc
XycycHATIApH Xamja aomn3apd Macanaiapujad Keau0 YMKKaH Xo/ja VKyB-ycayomii
MakMyana THHrAoBumiIapHUHT “KaTTa MawiyMoTiapHH KaliTa Mmuamr ycyn Ba
BOCHTaJIapH ~ MOJAYIH JOHpacHIaru OMaMM, KYHHMKMa, Malaka Xam7a
KOMIETeHUMAIapHra Kyiunaguran tanabmap acocuaa YKyB-yciIyOHid MakMmycHaa
Oepwiran MaTepHaUIap ymoy Makcaara iyHaTTHPHIHO, KaTTa MabIyMOTIap, YIapHH
KaiiTa wMmnam ycyl Ba  BOCHTAJIApMHM  VpraHMll, KaTra MablIyMoTiap
TEXHOJIOTHSA/IAPDHH TABJIHUM KapaéHHra kyulam OVilMya Hazapuii Ba  amaimil
MaBJIYMOTIAP KeITHPHITaH.

Viys-ycnyouii  Makmya noupacuaa OepunaéTraH MaB3ynap —meaaror
KajpJIapHH KaiiTa Taiiépiai Ba MaJakacHHH OLIMPHILI Ma3MyHH, cudaTH Ba YIapHHHT
Taiiéprapaurura KyiiunaguraH yMmMymHil Manaka Tanabnmapu, VKYB pekanapu Ba
JAcCTyp/IapH acocHa IAK/UIaHTHPHATaH 0YVIn0, oKii TABIMM Myaccacaiapy meaaror
KaJpJapHHHUHT cOoXara OM/ 3aMOHaBHil TabIMM Ba HHHOBAalMA TeXHOJIOTHSIAPH,
HAFOP XOPWKHMI TakpuOanapaaH caMapanu (oiifalaHWIl, KaTTa MabIyMOTIapHH
KaiiTa MIUIanm ycya Ba BOCHTANAapH aMajHETra KeHr TaTOMK 3Tum OumaH OOFIHK
KOMIETeHIMAIAPTa 3ra OVIHIIapn TabMHUHIIaHA M.

Ymyman onransa, “Karra MabIyMOT/IapHH KaifTa MIIIam ycysl Ba BOCHTAIapH
MOJIYJIH Oyitnua spaTiirad YKyB-ycayouii MakMya Oapua tasabnapra sxaBob Oepaan
Ba YHH VKYB kapaéHujaa KyIiail Ba 4o 3THII YIyH TABCHA ITHII MYMKHH.

Myxammaa An-XopasMHii HOMHIArH
TATY “AxGopor TexHoaorusaapn” Kadgeapacu Ca/{__/,f'

My/aAupH, npogeccop X.3ailiHuIHHOB







