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1. Iless 1 UIaHUpYeMble pPe3yJbTAThl 0CBOCHUSI A CHHMIIIMHBI

Lenpto 0cBOCHUS TUCIUILIMHEI ABIseTCS (OPMUPOBAHUE CIEAYIOINX KOMIIETEHIINH]:

OIIK-2 CnocobeH pa3pabarbiBaTh OpUTHHAIbHbIE aJITOPUTMbI U IPOTPaMMHBIE CPECTBA,
B TOM YHCJI€ C UCIOJIb30BAHHUEM COBPEMEHHBIX MHTEJUIEKTYaJbHBIX TEXHOJOTHH, AJIS pelIeHUs
npogeccHOHaNBHBIX 3a]1a4;.

Pe3ynpraramMu 0CBOEHUS JUCHMILIUHBI SIBISIOTCS CIEAYIOIINE UHIUKATOPHI 10CTUKEHUS
KOMIIETCHIIUH:

NOIIK 2.1 Bnageer MeTogamMu anropuTMU3aluy U IPOrpaMMHUPOBaHUS;

HNOIIK 2.2 3HaeT CcOBpEMEHHbIE NOAXOAbI, METOAbl M TEXHOJOTHH B 00JacTH
MHTEJJIEKTYaJIbHOTO aHAJIN3a TaHHBIX;

HNOIIK 2.3 Hcnonbs3yeT METOAbl COBPEMEHHBIX HHTEIIEKTYaJIbHBIX TEXHOJOTUH IS
penieHus nmpodeccuoHaNnbHbIX 3a/1a4;

2. 3agaun oCBOEHHUS AUCHHIIIHHBI

HGHLIO OCBOCHUA OUCIHUIIIINHBI «AHaJ’II/IS 6OJ'II)HII/IX JAaHHBIX» ABJIACTCS TeopCTI/I‘IeCKaﬂ nu
MpaKTHYeCKas MOATOTOBKA CTYACHTOB K paboTe ¢ OONBIIMMH JAaHHBIMU. 3HAHHUS, TIOJyYEHHBIC B
pe3yapTate OCBOCHHS JUCIMIUIMHBI, IOMOTYT TIpH cOope W aHaimm3e OOoNbIIMX O00BEMOB
CTPYKTYPUPOBAHHOW WIIM HECTPYKTYPHPOBaHHOW uH(pOpManuu, mMpu pa3paboTke Mojeseit
JAaHHBIX U HOJ'Iy‘—ICHI/II/I HOBBIX 3HaHHI>i.

3a1a4i OCBOSHMS JUCIUTUINHEL:

— NpUOOpEeTeHHE CTyICHTAaMHM 3HAHHH O TEXHOJOTUSX IOATOTOBKH, XpaHEHWS,
00paboTKH M aHaM3a OOJNBLINX JaHHBIX;

— NPUMEHECHUE CTATHCTHYECKUX M MaTeMaTHYeCKUX METOJOB MIJIsi aHaiu3a OOJbLIMX
00beMOB HH(pOpMAIIHH;

— mnpuoOpeTeHne mpakTHIecKuX HaBbIKOB paboTel ¢ VM Cloudera Hadoop.

3. MecTo AUCHMILIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOM MPOrpaMMbl
Hucuuruinaa otHOcuTCs K brioky 1 «/lucuurmza (Momymnu).

JlucumninHa OTHOCUTCSI K 00sI3aTeNIbHOM YyacTH 00pa30BaTebHOM MPOrpaMMBl.

4. CemecTp ocBoeHus U (popMa MPOMEKYTOYHOM ATTECTALMM O JUCHHUIINHE

[TepBrIil cemecTp, 3a4€T C OLICHKOMN

5. BxogHable TpCﬁOBaHI/Iﬂ AJIA 0CBOCHUA JUCHUIIJIMHBI

Jljig ycnenHoro oCBOGHMsI JUCUUIUIMHBI TPeOYIOTCSI KOMIIETEHIINH, C(HOPMUPOBAHHBIE B
XOJIe OCBOEHHMs 00pa30oBaTeNbHBIX MPOrpaMM IPEIIIECTBYIOLUIET0 YPOBHS OOpa3oBaHUsA, a
MMEHHO TEOPETHYECKHE 3HAHUSA M IPAKTUYECKHE HABBIKM, IIOJYYECHHbIC INPHU HU3YYCHUH
nucuuIuinHel «MHpopMmaTnkay.

6. S3bIk peasuzanun

AHDIMACKAN

7. O0beM TUCHUILIUHBI

OO61mas TpyI0eMKOCTh AUCHIUILIIMHBI COCTaBIsAET S 3.€., 180 4acoB, U3 KOTOPHIX:
-neknuu: 12 4.

-IIPAKTUYECKUE 3aHATHUSA: 28 u.

O0BeM caMOCTOATENBHOM PabOTHI CTY/IEHTA OTIPEIeNIeH Y4eOHBIM TUIaHOM.



8. Coaepxanue AUCHMILIMHBI, CTPYKTYPHPOBAHHOE 110 TeMaM

Tema 1. bonbiue nanHeie (BBEICHHE).

[Tonatue GonpmMX JaHHBIX. bonbine nanHble B On3Hece. ICTOYHUKY OONIBIINX TaHHBIX.
3agayn OONBIINX JaHHBIX.

Tema 2. Metoauku agann3a OOJIBIINX TaHHBIX
Metonuku aHanu3a OONBIIMX MaHHBIX. Busyanmuzaius O0OnbIIUX AaHHBIX. CepBUCH
BHU3yaJIn3aIii OONBIINX JaHHBIX.

Tema 3. UTHCcTpyMeHTHI bonbInx JaHHBIX
Hadoop Apache. Pabota ¢ BupryansHoit mammnoit Cloudera.

Tema 4. TexHonoruu xpaHeHust 1 00pabOTKK OOJIBIINX TaHHBIX

TexHonoruu xpaHeHus NaHHBIX. TexHosmoruum oOpa®oTku naHHbIX. DailoBas cucrema
HDFS.

Tema 5. Berancnurensnoe siapo Hadoop

MapReduce. YARN. Pemenne MapReduce 3agaun.

Tema 6. Cxpuntsl Pig
BricokoypoBHeBas miardopma. McnonbpzoBaHue BHIYMCIUTENIBHOTO MexaHu3Ma Pig

Tema 7. bassl nanubsix Hadoop.
baswl nanasix Hadoop SQL u NoSQL. Muctpyment SQL Hive.

Tema 8. O3epo naHHBIX
O3sepo nanHbIX. KoprnopaTtiBHOE XpaHUIHIIE.

Tembl u cofepxaHue NPaKTHYECKUX padoT
IIpakTnyeckas padora Nel Terminal

1. Brigenute u OIUIIINATE OCHOBHBIE MpEUMYILIECTBA
pa3BépThiBaHus kiactepa Hadoop B «obmake». CocTaBbTe KpaTKUN OTYET.

2. Ckauaiite obpaz BUPTYaJIbHOMN mamuabl Cloudera QuickStart
(ckauaTh) MPeIOCTaBICHHBIN CIIOHCOPaMHU JIJIsl 00pa30BaTeNIbHBIX HENEH.

3. YcranoBute u 3amyctute BUpTyansHyro MamuHy Cloudera QuickStart. CocraBsre

KpaTKUM OTYET.
4. Cosnaiite B HDFES pa6ouyto manky "labl1".

5. [IpousBenure 3arpy3ky B HDES Bcex daitnos u3 apxuBa data labl.zip B
CO3IaHHYIO paHee TUpEKTOpuI0. BeiBeauTe Ha sKkpaH nepBoie 15 cTpouek (daiina.
6. M3yunte xom  mkdirjava w3  Biokenus hdfs mkdir.zip.  Hcnomesys

CKOMITHIMpOBaHHbIN jar-maket hdfs client.jar ¢ momompro komanasr «hadoop jar hdfs client.jar
mkdir [Directory Path]» co3nmaiite pabouyro aupekroputo labl files. Onumute BeiBOA pabOTHI
jar-maketra mpH €ro KOPPEKTHOM M HEKOPPEKTHOM HCIIONIb30BAaHHMHU, a TAaKXKe B CIIydasX, KOTIa
JTUPEKTOPHS yIKE CYIIECTBYET.

IIpakTnueckas padora Ne2 MapReduce

1. 3amyctute ckommnumnpoBaHHbiii WordCount.jar maket ucrnons3yst YARN.

2. 3amyctute python ckpuntel mapper.py u reducer.py B Bujae hadoop-streaming
3a/1auu JJis1 JAHHBIX IPUIOKEHHBIX B apXUBE.

3. OnumuTe KakuMm o0pa3zoMm HeoOxoauMo u3MeHuTh koa WordCount.java, 9ToObI

CKOMHHJIHpOBﬁHHBIfI IHaKE€T MOXKHO 6LIJIO 3allyCKaTb C ApTryMCHTAMMU BXO/HAsA W BbIXOJHASA
JTUPEKTOpHU?


https://moodle.tsu.ru/mod/glossary/showentry.php?eid=66431&displayformat=dictionary
https://moodle.tsu.ru/mod/glossary/showentry.php?eid=41866&displayformat=dictionary
https://keybase.pub/alexsofter/Big_Data_lit/cloudera-quickstart-vm-5.13.0-0-virtualbox.zip
https://keybase.pub/alexsofter/Big_Data_lit/cloudera-quickstart-vm-5.13.0-0-virtualbox.zip
https://moodle.tsu.ru/mod/glossary/showentry.php?eid=41868&displayformat=dictionary
https://moodle.tsu.ru/mod/glossary/showentry.php?eid=41868&displayformat=dictionary
https://moodle.tsu.ru/mod/glossary/showentry.php?eid=41868&displayformat=dictionary
https://moodle.tsu.ru/mod/glossary/showentry.php?eid=41868&displayformat=dictionary
https://moodle.tsu.ru/mod/glossary/showentry.php?eid=41866&displayformat=dictionary
https://moodle.tsu.ru/mod/glossary/showentry.php?eid=41868&displayformat=dictionary
https://moodle.tsu.ru/mod/glossary/showentry.php?eid=41866&displayformat=dictionary

4. Onummmre kakuMm obpa3oM Heobxoaumo u3MeHuTh Ko WordCount.java, 4ToObI
pe3ynbTar IMojcYeTa 4acToT OMIMOOYHO ITOKa3biBajl yABOCHHBIE 3Ha4deHWs. llpemnmoxwure 2
BapuaHTa MpaBoK: JJIs 3Tana Map u a1 stana Reduce.

IIpakTuyeckasi padora Ne3 Pig Latin
1. [IpousBenute 006pabotky (aiina 2018.txt unu 2019.txt uz apxusa, data_lab3.zip ¢
nomotisio ckpunta Pig latin:
[IpousBenure 3arpysKy.
N3Bnexure nepsoie 30 cTpok Qaiina.
BriBeaute ux Ha KpaH.
[Ipoussenure rpynnuposky no npusznaky DATE.
[IpousBenuTe aHaIU3 YCPETHEHUS 110 BBIICICHHBIM TPYIINaM.
[IpousBeanTe COPTUPOBKY PE3YIIBTATOB.
BriBeaure Ha axpan 10 cTpok pesynbrara.
[ToBTOpHTe Oomepanuu st (aiiaoB w3 apxusa lab3 variant.zip coracHo Bamemy
BapuaHTy. COBMECTHO C yCPEIHEHHEM UCIONB3YITE TakKe arperupyromue GyHKIM MUHUMYyMa
¥ MaKCUMyMa.

NN kWD

IIpakTnyeckas padora Ned SQL Hive

1. [TpousBenure 0OpaboTKy daiina 2018.txt, u3 apxuBa NIPUIOKEHHOTO K 3a/IaHUIO, C
noMoIbpio ckpunra Pig latin:

- Co3naiite HOBYIO 0a3y JTaHHBIX

- Coznaiite cxeMy pesiIIHOHHON TaOIUIIbI

- [IpousBenuTe 3arpy3Ky 1aHHBIX

- Wzpnexute nepsbie 10 cTpok daiina

- Cosnaiite view ¢ rpynnupoBkoi no npusHaky DATE u ananu3om ycpenHeHus 1o
BBIJICTICHHBIM TPYTIIIaM

- CrenaiiTe 3ampoc K View ¥ IIPOU3BEANTE COPTHUPOBKY PE3YIbTATOB

— Coxpanwure pe3ynbTaT B Ta0IUIS

2. [ToBTOpUTE Omepamuu ais Apyrux (aiyioB apxuBa, CONIACHO CBOEMY BapHaHTY.
CoBMECTHO C YyCpeOHEHHEM WCIONB3YUTE TaKXkKe arperupyromme (yHKIUH MUHAMyMa |
MaKCUMyMa.

IIpakTnueckas padora NeS. Utorosoe 3aganue

B o5ToM 3amaHuM BaM HY)XHO IIPOJAEMOHCTPUPOBAaTb YMEHHE HCIOJIb30BAHUS
xoMIoHeHT Hadoop:

—~ HDFES

—~ MapReduce

—~ Pig

- Hive

1. Bri6epute HabOp TaOMMUHBIX JAaHHBIX U COXPAHHUTE €ro (HampuMep, ¢ MOMOIIbIO
MS Excel) B tekctoBbiii ¢gopmar (CSV). D10 mMoryT ObITh NaHHBIE, CBsI3aHHbIE C Barei
JESITENIbHOCTBIO, OTKPBITHIE TaHHBIE, MOJCIIbHBIE TaHHBIE.

2. [IpousBenuTe uccaea0BaHuE MO IUIAHY:

—  BribGepure Bapuant unppactpykrypsl Hadoop

—  IIpousBeaute 3arpy3Ky JaHHBIX

—  IIpoBenute 06paboTKy gaHHbIX cpencTBamu Hadoop

—  Ilpemnoxkute BapuaHThl MO OOOTamIeHUIO (pacIIMpPEeHUI0 Habopa MPU3HAKOB)

MUMEIOILINXCS TaHHBIX.

[Ipunoxxure KpaTKWi OTYET, COIEp)KAIIMK ONMUCAaHWE MAHHBIX, NPOOIEMAaTHKy HX

HAKOIUJICHHsI 1 00pabOTKH, I1ark UCCeI0BaHu (10 TIaHY BBIIIE), BHIBOJ.


https://moodle.tsu.ru/mod/glossary/showentry.php?eid=41866&displayformat=dictionary
https://moodle.tsu.ru/mod/glossary/showentry.php?eid=41868&displayformat=dictionary
https://moodle.tsu.ru/mod/glossary/showentry.php?eid=41865&displayformat=dictionary
https://moodle.tsu.ru/mod/glossary/showentry.php?eid=41866&displayformat=dictionary
https://moodle.tsu.ru/mod/glossary/showentry.php?eid=41866&displayformat=dictionary

9. Texkymuii KOHTPOJIb MO AMCHUIJINHE

Texkymuii KOHTpPOJIb O IUCUUIUIMHE IIPOBOAUTCS IIyTEM KOHTPOJIA IOCELIAEMOCTH,
MIPOBEJICHUS] KOHTPOJIbHBIX pa0OT, TECTOB IO JIEKIIMOHHOMY MaTepUaiy, BBIMOIHEHUS JOMAITHUX
U MIPAKTUYECKUX 3aJaHUH, U PUKCUpYyeTCcs B popMe KOHTPOJIBHON TOUKH HE MEHEe OJTHOTO pasa B
ceMecTp.

10. ITopsiaok npoBeeHNs 1 KPUTEPHUHU OLICHUBAHNS NMPOMEKYTOYHOM aTTecTALMHU

3a4eT C OIEHKOW B MEPBOM CEMECTpPE MPOBOAMTCS B MUChMEHHOHN (popme mo Omieram.
buner copepxut Tpu Teoperndeckux Bompoca. [IpogomkurensHocTs 3adera 1,5 gaca.

[IpuMepHBIi IepedeHb TEOPETUIECKUX BOIIPOCOB

1. Tloustne «Oonpimux naHHbIX» (Big Data). Onpenenenue u uctopus.

2. bonbmue gannsie (Big Data) B OusHece. AcnekTsl, GyHKIUH, 3a/1a4H.

3. Hcroynuku OOdBIIMX AAHHBIX MO oTpacisiM. IlpeumymiectBa paboThl ¢ OOIBIINMU
JTAaHHBIMHU.

4. OnuumTe METOIUKU aHajau3a OOJbIINX JaHHBIX.

5. Meronuka Buzyanuzauuu. OnuimMre CyTh METOJUKH, BapUaHThl MHTEPIPETALUU,
BUJIbI U TIPUBEUTE IPUMEDHI.

6. Jaiite xapakrepuctuky Big Data Ha MUPOBOM pBIHKE.

7. Oxapakrepusyiite Big Data B Poccun.

8. Ilomxonpl W MHCTPYMEHTHI XpaHeHHs] bonbmmx maHHbIX, ansrepHatuBHble Hadoop
HDFS. Onummre noctymHble HMHCTpyMEHTHI, aibrepHaruBHble Hadoop HDEFS, u ocHoBHBIE
CLIEHapUU UX UCIOJIb30BaHUS.

9. TlosicHuTe MPUHLMN JOKAJIbHOCTH AaHHBIX. Kakoi moxxos qaet 0osblie ruOKOCTH U
YHUBEPCAIBLHOCTH IPH paboTe ¢ JaHHBIMU?

10. ®daiinoBas cucrema Hadoop. Ilpuniuns! xpanenus naHHbiX. Kakas ucmonb3yercs
MOZEIH?

11. YARN. YT0 3TO 32 HUHCTPYMEHT U JJIsl YETO UCIIOJIb3yeTCA?

12. Unctpyment Hadoop st pacnpezneneHusi BBIYUCIUTEIbHBIX PECYPCOB KIlacTepa.
[osicauTe mpuHIUN paboTHI.

13. Onummure xonuenuuio MapReduce. Chopmynupyiite 3amady oOpabOTKH JTaHHBIX,
KOTOPYIO MO>KHO PEIIUTh, UCIONb3YsI TOJIbKO Map (yHKIHIO.

14. Pig. UTo 3T0 32 MHCTPYMEHT U JIJISl YETO UCTOIb3yeTcs?

15. Hive. Yto 3T0 32 MHCTPYMEHT M ISl 4YETO UCIIOIb3YyeTCs?

16. Bonbuiue nanneie B OusHece. [lepeunciure rpymnibl U MPUBEANTE IPUMEPBHI.

17. bonpluue naHHbple B MapKeTHHre. [Ipenmyiectsa, 3a1a4u U LEH.

18. Omnumwure nmpuMep 3aJadu OTHOCSIIEN S K podieMaTike boibIinx TaHHBIX

19. [laiite onpeanenenne Data Mining. Kakue Metoauku aHanu3a ucnosb3ytorcst B Data
Mining?

20. IlocTpoeHne aHAIUTUYECKUX MOJETIEH B MaMATH

21. be3omacHOCTh XpaHEHUS U UCIIOJIb30BaHUS OONBIINX TAHHBIX.

22. Kakue cymectBytor CYBJl nns xpanenuss bonpmmx nanaeix? B yem ominuume
PENSILIMOHHBIX OT HEPEISIIMOHHBIX ?

23. Pemenus knacca SQL u NoSQL nag Hadoop. B uem otnmnuune u oco6eHHOCTH?

24. OcHOBHBIE ONMCATENbHBIE CTATUCTUKU.

25. TlownckoBBIE€ CUCTEMBI B OOIBINMX JaHHBIX. X ponb, 3agauun. Mcnons3oBanue M.

26. Merozp! ananu3a u 00padoTKu JaHHBIX. [lepeuncianre MeToapl M X OCOOCHHOCTH.

27. Mopnenu pacnpeneneHHbIX BeiunciaeHnid MapReduce u Percona server. Ilepeunciaure
UX 0COOCHHOCTH ¥ NTPEUMYIIECTBA.

28. O3zepo nannHwiX. s yero ucnomnszyercs? Konnenus o3epa JaHHbIX ?



29. llpuBeaute ompeleieHUE MOHATHIO "MIKana" B CTATUCTUYECKUX METOAAX aHalu3a
JaHHBIX MX pa3iuuvs, WHGOPMATHUBHOCTb M KOJWYECTBO JOMYCTUMBIX MaTeMaTHYeCKHX
JEHUCTBUMN.

30. Onpenenute pazmnuus MeEXAYy NapaMeTPUYECKHMH, HEMapaMEeTPUYECKUMHU U
HOMHHAJIbHBIMU METOAAMH.

31. OnummTe OCHOBHYIO HJICI0 KOPPEISLUOHHOTO aHanu3a. [Ipuseanre npumMepsl.

32. Onummure OCHOBHYIO UJEH0 PErPECCUOHHOTO aHanu3a. [IpuBennure npuMepsl.

33. OnummMre OCHOBHYIO HJEH0 AUCIIEPCUOHHOTO aHanu3a. [IpuBeaure nmpumepsl.

34. Onummure OCHOBHYIO HJEH0 KJIacTepHOro aHanusa. [Ipuseaure npumepsl.

35. JIMCKpMMMHAHTHBIM aHAIM3: MOJEJb U O0IIast MPOoLeypa BhINOJIHEHUS.

36. IlpuBenute npumMepsl ¢pakTopHoro aHanu3za. Llenu. [IpuBeaure npumepsi.

37. TlporpamMHBIC CpeACTBa aHAM3a AaHHBIX. [Ipenmyiecta u Hegoctatku [10.

Pesynprarel 3aueTra C OILIGHKOM ONpEAENsIOTCS OLEHKAMU «OTIMYHO», «XOPOILOY,
«YIIOBJIETBOPUTEIIBHO», «HEYOBIETBOPUTEIBLHO.

OneHka «OTJIMYHO» BBICTABISETCS, NPU YCIOBUU DIIYOOKOTO U TPOYHOTO 3HAHUS
Marepuaia Kypca, HCUEPIIbIBAIOIIETO, T0CIEN0BAaTEIbHOIO, YETKOTO U JIOTHYECKH BBICTPOEHHOTO
orBera. [Ipu oTBeTe Ha BOMPOC CTYIEHT HE TOJIBKO M3JIaraeT MaTepuajl, HO YMEET CBS3bIBaTh
TEOPHIO C MPAKTUKOW, NMPUBOAMTH HPUMEPHI WIUTIOCTpUpyioue oTBeT. CTyaeHT CBOOOTHO
CIPABJISIETCS C BBIYMCIUTEIBHBIMH 3a/ladaMi, HE 3aTPYIHIETCS] ¢ OTBETOM IPU BUIOU3MEHEHUU
3a/laHui, MCIOJIb3YET B OTBETE Marepuajl U3 pa3IW4HbIX MCTOUYHUKOB JINTEPATYPHl, NPABUIBHO
000CHOBBIBAET CBOU pEIICHHUS, BIIaJIe€T pA3HOCTOPOHHUMHU HaBbIKAMH U IPUEMAaMHU BBITIOJTHEHUS
3aJaHuii 10 (POPMHUPOBAHUIO POPECCUOHATBHBIX KOMITETEHLIUH.

OneHka «XOpoLIo» BBICTABISAETCS CTYAEHTY, IPU YCIOBUHM TBEPJOTO 3HAHMs Marepuala.
OtBeuast, CTyA€HT TIpaMOTHO M IO CYLIECTBY, H3JlaraeT Marepual Kypca, HE JOIyCcKas
CYILIECTBEHHBIX HETOYHOCTEHl B OTBETE Ha BOINPOC, MPABUIBHO NPUMEHSET TEOPETHUECKHE
3HaHUS NpPU pElIeHUM MPaKTHUYECKUX 3a/ad, peliaeT TUIOBbIe 3ajadv 0e3 OLIMOOK, MOXKET
3aTPYIHATHCSA C OTBETOM IPH BUIOW3MEHEHUHU 3aJaHMM, UCTIBITHIBAET TPYAHOCTH B MIPUBEICHUS
IPAKTHYECKUX TIPUMEPOB.

OneHka «yJIOBJIETBOPUTENIBHO» BBICTABISIETCS CTYACHTY, KOIJIa OH MMEET 3HAHUS TOJIBKO
OCHOBHOTO Marepuaja, HUCHOJb3yeT B OTBETaX HETOYHbIE (OPMYIMPOBKH, NMPH OTBETE €CTh
HapyIIEHUs JIOTUYECKOW TIOCIEeI0BaTeIbHOCTH B H3JIOKEHHSI BOIPOCA, CTYJEHT HCHBITHIBAET
CIIO)KHOCTH IIpU BBINOJIHEHUHM TPAKTUYECKUX 3aJaHUM, 3aTpPyJHSETCS CBA3aTb TEOPHUIO C
IPAKTUYECKUMHU TPUMEPAMHU.

O1eHKa «HEyIOBJIETBOPUTEIBHO» BBICTABISAETCS CTYACHTY, KOTOPBIH HE 3HaeT OoJbIuei
4acTH IPOrpaMMHOI0 MaTepuaia, HEYyBEpEHHO OTBEYAET Ha BONPOC, IOMYyCKaeT IpyOble OMnOKH,
HE MOXET PELINTh TUIIOBBIE 3a1a4H.

11. YueOHO-MeTOOHUECKOE O0ecIIeueHre

a) DNEeKTPOHHBIA y4eOHBI KypCc MO JUCHMIUIMHE B JJIGKTPOHHOM YHHUBEPCUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=19698

0) OuieHOUHBbIE MaTepHalibl TEKYIIErOo KOHTPOJIS U IMPOMEXKYTOYHOW aTTeCTallMM 110
JTUCIUILTHHE.

B) [l;1aH npakTUyecKkux 3aHATUHN MO AUCLUILINHE.

r) MeToanueckue yKkazaHus Mo MPOBEIECHUIO 1a00paTOPHBIX paboT.

12. Ilepevyennb y4eOHOI JuTepaTyphl u pecypcos cetu UHTepHeT
a) OCHOBHas JIUTeparypa:

- KabanoBa T.B., Mapromnuc H.IO., [Tpuxknagnas CTaTUCTHKA.

(yuebno-meronnyeckoe nmocodue), Tomck: TT'Y. 2007. — 104 c.


https://moodle.tsu.ru/course/view.php?id=19698

- I'mypman B.E. Teopus BeposiTHOCTEW M MaremMaThyeckas CTaTHCTHUKA: ydeOHOe

noco6ue nist 6akanaBpos. - M.: FOpaiit: UJ] FOpaiit, 2012. — 479 c.

- IIpocTo 0 Gompmmx maHHBIX : mep. ¢ aHnI. / Jxynut ['ypBun, Anan HetomxkeHT,

@®epu Xannep, Mapcus Kaydman ; Coepbank. - Mocksa : Dkemo, 2015. - 393, [2] c.: un. - (
bubmoteka Coepbanka ;1. 58: ) . URL: http://sun.tsu.ru/limit/2016/000553356/000553356.pdf.

- A. B. bonbmue panneie. Big Data / MakmanoB A. B., XXypasnes A. E.,

Temgsikapp  JI.  H.. - Caskr-llerepbypr :  Jlame. - 188 c.. URL:
https://e.lanbook.com/book/165835.

- Heitren 1. 1. Python : nCKyCCTBEHHBIN UHTEIIICKT, OOJBIINE JaHHBIC U O0JIaYHbIC

Beruucienus / [lon Hdewiten, Xapsu Jlewten. - Canxr-IletepOypr [u ap.] : [Tutep, 2020. - 861 c.:
Ta0II., UL

- Hansn 3. I. Metonel, Moaenu, CpeAcTBa XpaHEHHUs U OOpaOOTKM JaHHBIX :
yueOHUK : [Ans1 OakajaBpoB M MarucTpaHTOB BCEX clieluanbHOCTeH, acnupanToB] / O. I, lansH,
1O. A. 3enenxkoB ; ®unancoBblil yH-T 1ipu [IpaBuTt. Poc. @en.. - MockBa : By3oBckuii yueOHuK [1
ap.], 2017. - 167, [1] c.: puc., Tabm.

0) JOTMONHUTENbHAS JTUTEpaTypa:

- . FO. Metombl 1 MOJIEITH UCCIIEOBAHUS CIOKHBIX CUCTEM U 00paOOTKH OONBIINX

naHHbIX : MoHorpadus / [lapamonos U. FO., Cmarun B. A., Koceix H. E., Xomonenko A. [I.. -
Cankrt-IletepOypr : Jlansb. - 236 c..

- JI. Hadoop B neiictBuu. / Yak JI.. - Mocksa : JIMK Ilpecc. - 424 c.

- Boponos . B. Data Mining - TexHoi0THH 00pabOTKH OOIBIIMX JaHHBIX : y4eOHOE

nocobue / B. W. Boponos, JI. . BoponoBa, B. A. VYcaueB. - MockBa : MockoBCKuit
TEXHUYECKUN YHUBEPCUTET CBsI3U U UH(opmaruky, 2018. - 47 c.

- Boponos . B. Data Mining - TexHoJ0rHH 00pa0OTKH OONBIIMX TAHHBIX : yuyeOHOe

nocooue / B. W. Boponos, JI. . BoponoBa, B. A. VYcaueB. - MockBa : MOCKOBCKUI
TEXHUYECKUA YHUBEPCUTET CBs3M M mHpopMaTuku, 2018. - 47 c.

B) pecypchl cetu MuTepHeT:

- OBC «Jlanb» https://e.lanbook.com/.

- OBbC «KoHcyneTanT cTyieHTa» https://www.studentlibrary.ru/.

- SBC «IOpaiity https://urait.ru/.

- ObC ZNANIUM.com https://znanium.com/.

- Crarbu o Big Data [DNEeKTpOHHBII pecypcl]. URL:

http://vital.lib.tsu.ru/vital/access/manager/Repository?query=Big+data&queryType=vital Dismax
&x=0&y=0 (mara obpamenus: 15.09.2021).

- Bl-pewenui u IIPOEKTOB [DNeKTpOHHBII pecypc]. URL:

http://www.tadviser.ru/index.php/Bl (mara obpamenus: 15.09.2022).



http://sun.tsu.ru/limit/2016/000553356/000553356.pdf
https://e.lanbook.com/book/165835
https://e.lanbook.com/
http://www.studentlibrary.ru/
https://www.studentlibrary.ru/
https://biblio-online.ru/
https://urait.ru/
http://znanium.com/
https://znanium.com/
http://vital.lib.tsu.ru/vital/access/manager/Repository?query=Big+data&queryType=vitalDismax&x=0&y=0
http://vital.lib.tsu.ru/vital/access/manager/Repository?query=Big+data&queryType=vitalDismax&x=0&y=0
http://www.tadviser.ru/index.php/BI

- Bompmme  mammeie  (Big  Data)  [Omektpommbrii  pecypc].  URL:

http://www.tadviser.ru/index.php/%D0%A 1%D1%82%D0%B0%D1%82%D1%8C%D1%8F:%
D0%91%D0%BE%D0%BB%D1%8C%D1%88%D0%B8%D0%B5_%D0%B4%D0%B0%D0
%BD%D0%BD%D1%8B%D0%B5_(Big_Data) (mara obpamenus: 15.09.2022).

- - In-Memory Computing [DeKTpOHHBIN pecypcl]. URL:

http://www.tadviser.ru/index.php/%D0%A 1%D1%82%D0%B0%D1%82%D1%8C%D1%8F:In-
Memory_Computing_(%D0%92%D1%8B%D1%87%D0%B8%D1%81%D0%BB%D0%B5%D
0%BD%D0%B8%D0%B5_%D0%B2_%D0%BE%D0%BF%D0%B5%D1%80%D0%B0%D1
%82%D0%B8%D0%B2%D0%BD%D0%BE%D0%B9_%D0%BF%D0%B0%D0%BC%D1%8
E%D1%82%D0%B8) (nara obpamienus: 15.09.2022).

13. Ilepeyenb MHPOPMAITUOHHBIX TEXHOJIOTHI

JIuneH3MOHHOE U CBOOOHO pacpoCTpaHsIeMoe MPOorpaMMHOe 00ecTIedeHNE.

Jlnst poBefiCHUsT JICSKIIMOHHBIX W TMPAKTHYECKUX 3aHATHH HEOOXOIMMO JIMIICH3MOHHOE
obecrnieuenne: Omnepanmonnas cuctema Windows 7-10 wm Linux, Adobe Acrobat Connect.
Oducupiii maker Microsoft Office 2013 wim OpenOffice.

Jnis mpoBeneHHsT MPAaKTUYECKUX 3aHATHH HEOOXOIMMO JIMIEH3MOHHOE MPOTPaMMHOE
obecnieuenne: OC Windows 7-10 mmm Linux, cBOOOAHO-pacnpOCTpaHSIEMbId MPOTrpaMMHBII
MPONYKT BUPTYAIH3ALUHU AT onepaoHHbIX cucteM Microsoft Windows minu Linux Oracle VM
VirtualBox.

Bpaysep Google Chrome/Opera/Firefox mist pabotsl B anexkTpoHHOM Kypce Moodle.

14. MaTepuajibHO-TEXHHYECKOE o0ecneuyeHue

AynuTtopuu 1715 IPOBEACHUS 3aHATUN JIEKIIMOHHOTO THIIA.

AymuTopuM Ui TIPOBEACHUSI 3aHATUA CEMHHAPCKOrO THUIA, WHIWBUAYAJIbHBIX |
IPYIIIOBBIX KOHCYJIBTALMM, TEKYILEr0 KOHTPOJIA U IPOMEKYTOYHOM aTTEeCTALMHU.

[TomenieHust y1si cCaMOCTOSATEILHON PabOThI, OCHAIIEHHBIE KOMITBIOTEPHON TEXHUKOU M
JOCTYyNIoM K ceTu VHTEpHeT, B JMEKTPOHHYIO HH()OPMAIMOHHO-00pa30BaTEIbHYIO Cpely U K
HH()OPMAITMOHHBIM CITPABOYHBIM CUCTEMAaM.

Jlnst mpoBeeHUs IPAKTUYECKUX 3aHATUM IPYIIIOBBIX U WHIMBUYaIbHbIX KOHCYJIBTALUM,
TEKYIIEro KOHTPOJII M TPOMEXYTOYHOM aTTECTAllMM HEOOXOauMa aylIuTOPHs, OCHAIICHHAs
O60py&OBaHI/IeM n TCXHUYCCKUMU CpeI[CTBaMI/I O6y‘-I€HI/I$II KOMHBIOTep HpeHOﬂaBaTGJISI
(HOYTOYK), IEPCOHAJIbHBIE CTYJEHUYECKHE KOMIBIOTEPHI C TOAKIIOYCHHEM K ceTH «HTepHeT» U
o0ecriedeHrneM JI0CTyIa B ANIEKTPOHHYIO0 HHPOpPMaIMOHHO-00pa3oBarebHyto cpeny HU TI'V.

[TomerneHust a1 CaMOCTOSITENIPHOW PaObOThl 00YUYaOIIUXCS OCHAIEHBI KOMITBIOTEPHOM
TEXHUKON C BO3MOXKHOCTBIO MOJKIIIOUEHUsI K ceTH «VHTepHeT» U 00ecrneynBaronye A0CTYyI K
ANIEKTPOHHOMU oOpasoBarenbHOM cpeae HU TIY.

15. Undopmanus o pazpadoTyukax

IToryma Aumnekceii AHapeeBudY, AOLECHT Kadeapsl HHGOPMAIMOHHOTO OOCCIECUCHHS
HHHOBaHHOHHOﬁ ACATCIIBHOCTU @aKyaneTa MHHOBAIIUOHHBIX TCXHOHOFHﬁ, KaHauagar
TEXHUYECKHUX HAyK.
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