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1. leab ¥ nIaHUPYeMble Pe3yJIbTAThl 0CBOCHHUS THCHMIIJIMHBI

[lenpt0 OCBOCHUS TUCIUTIINHBI SIBISETCS (DOPMHUPOBAHKE CIEAYIOIINX KOMITCTCHITHI:

— OIIK-10 — Cnocoben pa3pabarbiBaTh, KOMOMHUPOBATh M alaITHPOBATH AITOPUTMBI U
MporpaMMHBIE TTPUIIOKEHHUS, TIPUTOAHBIC Ui PEUICHUs MPAKTUYSCKUX 3a1a4 MUGPOBU3ALNHA B
obnactu npodeccnoHABHOM IeATETHbHOCTH.

PesynbraramMu OCBOCHUS NMCIUIUIMHBI SBIISIOTCS CISAYIOIINE WHIUKATOPHI JOCTHKCHHS
KOMIICTCHITH:

HOIIK-10.1 Bnageer Merogamu (opManu3allud W aJITOPUTMH3AIMK 3a1a4, a TaKKe
3HACT THIIOBBIC AITOPUTMBI I PEIICHHs] MPAKTHYECKHX 3anad nudpoBu3anmuu B o01acTu
po¢eCCHOHAIBHON JEATEIHHOCTH.

NOIIK-10.2 CrocobeH MpUMEHSATh COBPEMEHHBIE Cpelbl pa3paboTKH, MPOrpaMMHbBIE
1aTGOPMBI U TTAKETHI TPUKJIATHBIX TIPOrPaMM B 00J1aCTH MPOo(HeCCHOHATBLHOMN NeITeIbHOCTH.

2. 3a1a4u OCBOEHUS TUCIUILIMHBI
Lesbt0 OCBOCHHUS TUCIHUILTUHBI «AHAIH3 OOJBIINX JAHHBIX) SBIISCTCS TEOPETHUECKAs U
NpaKTUYeCcKas MOATOTOBKA CTYACHTOB K paboTe ¢ OOJIBIIMMHU JTaHHBIMH. 3HAHUSA, MTOJy4YCHHbBIC B
pe3ysbTaTe OCBOCHUS IUCIMIUIMHBI, MOMOTYT Tpu cOope M aHamu3e OOJbIIUX O00BEMOB
CTPYKTYPUPOBAaHHOW WJIM HECTPYKTYpHUPOBAHHOH WH(pOpMaIMu, Tpu pa3paboTke Mojenei
JTAHHBIX U MTOJIyYCHUH HOBBIX 3HAHUIA.
3amaun OCBOCHUS AUCIUTITNHBIL:
— TpUOOpETeHUE CTYJCHTaMU 3HAHUW O TEXHOJOTHUAX IIOATOTOBKH, XpaHCHUS,
00paboTKH M aHaM3a OOJIBIINX JTAHHBIX;
— NPUMEHEHHE CTAaTUCTHYCCKMX M MAaTeMaTHUYECKUX METOJIOB ISl aHaM3a OOJIBIINX
00BbeMOB HH(POPMALINY;
— npuoOpeTeHne NpakTHuecKux HaBbIKOB paboTsl ¢ VM Cloudera Hadoop.

3. MecTo AUCHMILINHBI B CTPYKTYpe 00pa30BaTeibHOM NPOrpaMMbl

JlMcuuIuImHa OTHOCUTCS K 0053aTEIbHOM YacTH 00pa30BaTeIbHOM MPOrpaMMBbI.

4. Cemectp(bl) ocBOeHHS U (hopMa(bl) MPOMEKYTOUHOM ATTECTAIMH I10 IM CLIUILINHE

[TepBoIii ceMecTp, 3a4€T C OLIEHKOU

5. Bxoanble TpeGoBaHus 1)1 OCBOEHUSI TN CUUIIIMHBI

Jljis ycTIenHOro OCBOECHUS JUCIHUILIMHBI TPeOYIOTCSl KOMIIETEHIIMH, c(hOpPMHUPOBaAHHBIE B
XO0/Ie OCBOEHHs 00pa30BaTeNbHBIX IPOrpaMM IPEALIECTBYIOIIETO YPOBHS 00pa30BaHusl.

VYcnemHoe oOBIaJeHME JAHHOW JUCHUIUIMHON mpefdnosiaraeT MpeaBapUTeIbHbIE
TEOpPETUYECKHE 3HAaHUS M MPAKTUUYECKHE HABBIKH MOJydyeHHbIe B quctuiuinae «MHpopmaTuka»
(b1.B.8).

6. SI3bIK peanuzanun

Pyccknit

7. O0beM TUCHUILIAHBI

OO6m1ast TpyI0EMKOCTh TUCIMIUIMHBI COCTABIISAET 3 3.€., 108 yacoB, U3 KOTOPHIX:
-nekuu: 12 u.

-IIPAKTUYECKNE 3aHATHSA: 28 4.

O0beM caMOCTOSTENEHOM pabOThI CTYIEHTA OIpeeNieH YIeOHBIM IIJIaHOM.



8. Conep:xkaHue TMCHUILUIMHBI, CTPYKTYPUPOBAaHHOE M0 TeMaM

Tema 1. bonbiue nanHbie (BBEICHUE).
[TonsTre GoybmMX AaHHBIX. bonbiue nanHbie B Ou3Hece. IcTOYHMKH OOJIBIINX JaHHBIX.
3aga4u OOJBIINX JAHHBIX.

Tema 2. MeToauku aHanu3a OOJIbIINX JaHHBIX
Metonuku aHanmu3a OOJIBIIUX JaHHBIX. Busyamusanus OoibIIMX JaHHBIX. CepBHUCHI
BU3YaTH3aIiH OOJIBIINX JAHHBIX.

Tema 3. MHcTpyMeHThI bonpmnx gaHHbBIX
Hadoop Apache. Pa6ota ¢ Buptyansnoit mammHoi Cloudera.

Tema 4. Texnonoruu xpaHeHust 1 00pabOTKU OONBIINX JAHHBIX

TexHonorun XpaHeHus AaHHBIX. TexHomoruu oOpaboTku naHHbIX. DaiinoBas cucrema
HDFS.

Tema 5. Beraucnurensroe sapo Hadoop

MapReduce. YARN. Pemenne MapReduce 3amaum.

Tema 6. Cxkpuntsi Pig
BeicokoypoBHeBast iatdopma. Vcrons30Banne BEIYUCIUTEIBHOIO Mexann3ma Pig

Tewma 7. Ba3wr nanubsix Hadoop.
baswl ganabix Hadoop SQL 1 NoSQL. Uuctpyment SQL Hive.

Tema 8. O3epo JTaHHBIX
O3epo nannbix. KoprnopaTuBHOE XpaHUIIHIIIE.

TeMbl U CoacpKaHuE NIPAKTUHICCKHUX paGOT

IIpakTnueckas padora Nel Terminal

1. Briiennre v onUImmMTe OCHOBHBIE MPEHMYIIIECTBA
pa3BépTheiBaHus Kiactepa Hadoop B «obmake». CocTaBbTe KPATKHA OTYET.

2. CkauaiiTe 00pa3 BupTyansHoi MarmHbl Cloudera QuickStart
(ckayaTh) MPEeJOCTaBIEHHBIA CIIOHCOPAMH AJIsi 00pa30BaTeIbHbBIX LENeH.

3. VYcranosure u 3anycture BupTyanbHyto MamuHy Cloudera QuickStart.

CocTaBbTe KpaTKHil OTYET.
4, Cozmaiite B HDES pa6ouyro nanky "labl1".

S. [TpousBeaute 3arpy3ky B HDFS Bcex daiinos n3 apxusa data_labl.zip B
CO3JITaHHYIO paHee NUPEKTOpHuio. BriBenuTe Ha sKpaH nepBoie 15 cTpouek daiina.
6. N3yunre xox mkdir.java u3 Bnoxkenus hdfs mkdir.zip. Mcnonbs3ys

CKOMIMIMPOBaHHbIH jar-maket hdfs client.jar ¢ momorsio komansl «hadoop jar hdfs_client.jar
mkdir [Directory Path]» co3naiite pabouyto nupekroputo labl _files. Onumure BbIBOJ paboThI
jar-rakeTa npu ero KOppeKTHOM U HEKOPPEKTHOM HCIIOJIb30BaHHH, & TAKXKE B CIIydasixX, KOraa
JTUPEKTOPHS YKE CYIIeCTBYET.

IIpakTnueckas padora Ne2 MapReduce

1. 3amyctute ckomnuaupoBaHHbiii WordCount.jar maket ucnosin3ys Y ARN.
2. 3anyctute python ckpuntel mapper.py u reducer.py B Buzae hadoop-streaming

3alavui IJid JaHHBIX ITPUIIOKCHHBIX B apXUBCE.


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

3. Onwumute kKakuM o0pa3oM HeoOxoaumMo u3MeHuTs ko1 WordCount.java, 4ToObI
CKOMITHJIMPOBAHHBIN MaKET MOKHO OBLIO 3aITyCKaTh C apryMEHTaMU BXOHAs ¥ BbIXOHAS
JUPEKTOPUS?

4, OnumuTe kKakuM 006pazoM HeoOxoaumo u3MeHuTsh ko WordCount.java, 4ToObI
pe3yJbTaT MOJCYeTa YacTOT OMMOOYHO IMOKa3bIBAJ YABOCHHEIC 3HaUeHus. [Ipemioxure 2
BapuaHTa MpaBoK: JyIs 3Tarma Map u s srana Reduce.

IIpakTnueckas padora Ne3 Pig Latin

1.  IIpoumssenute 0OpaboTKy daitna 2018.txt nam 2019.txt u3 apxusa, data_lab3.zip ¢
nomoInbio ckpunta Pig latin:

[IpousBenure 3arpysKy.

N3Bnekure nepsbie 30 cTpok daiina.

BriBenuTe X Ha 3KpaH.

[IpousBenute rpynnupoBKy mno npusHaky DATE.

[TpousBenuTe aHAIN3 YCPETHEHUS 110 BBIICJICHHBIM TPYIIIIAM.

[TpousBenuTe COPTUPOBKY Pe3yIbTaTOB.

BriBenute Ha skpan 10 cTpok pesynbrara.

2.  Iloropute onepauuu s paiiinoB u3 apxusa lab3 variant.zip coriacHo BameMy
BapuaHTy. COBMECTHO C YCPEIHEHUEM HCIIOIb3YHUTE TAaK)KE arperupyomne
GYHKIIMM MUHUMYyMa U MaKCUMYMa.

NoookrwnpE

IIpakTuyeckas padora Ne4 SQL Hive

1. [TpousBenure oOpaboTKy (aiina 2018.txt, U3 apxuBa NPUIOKEHHOTO K 33/1aHUIO,
¢ momouipio ckpunTa Pig latin:

- Coznaiite HOBYIO 0a3y JaHHBIX

- Co3zpaiite cxeMy pensiiuOHHON TaOIUIIbI

—~ [TpousBenute 3arpy3Ky JaHHBIX

- N3Bnexure nepsoie 10 cTpok daitna

- Co3zpaiite view ¢ rpynnupoBkoii o npusHaky DATE u ananuzom ycpeaneHus no
BbIJIEJICHHBIM TpYyTIIaM

— CrenaiiTe 3ampoc K view 1 IPOU3BEAUTE COPTUPOBKY PE3yIbTATOB

- CoxpaHuTte pe3yabTaT B TaOJIUIIE

2. [ToBTOpUTE OMEparyu s ApYrux ¢ailyioB apXuBa, COrIacHO CBOEMY BapUaHTY.
CoBMECTHO ¢ yCpeTHEHHEM UCHOJb3YITE TakKe arperupyomue GQyHKIUI MUHUIMYMa 1
MaKkCcHMyMa.

IIpakTnueckas padora NeS. Utorosoe 3axanue

B sTOM 3aaHum BaM HY)KHO TIPOJIEMOHCTPUPOBATh YMEHUE HCIIOJIb30BAHMS
KoMmmoHeHT Hadoop:

- HDES

- MapReduce

- Pig

- Hive

1. Bri6epute Habop TaOIMYHBIX JaHHBIX U COXPAHUTE €ro (HalpuMep, C IOMOIIbIO
MS Excel) B TexcToBblit popmat (CSV). D10 MOTYT OBITH 1aHHBIE, CBSA3aHHBIE C Bareit
NeSITeTbHOCTHIO, OTKPBITHIC JaHHBIC, MOJICITFHBIC TaHHBIE.

2. [TpousBeauTe Mcciae0BaHUE T10 MJIAHY:

—  BeibepuTe Bapuant uadpactpykrypsl Hadoop


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

—  IIpousBenure 3arpy3Ky 1aHHBIX
—  TIpoBemute 06paboOTKy maHHBIX cpeacTBamu Hadoop
—  IIpennoxute BapuaHTHI 1O 00OTAIIEHHUIO (pacIIMPEHUIO0 HAOOpa MPU3HAKOB)
UMEIOUINXCS JaHHbBIX.
[Tpunoxute KpaTkuii OTYET, COACPIKAIINN ONMCAHUE JAHHBIX, MPOOIEMATHKY MX
HAKOIUICHUS U 00pabOTKH, IIaru UCCIIeI0OBaHus (10 MJIaHY BHIIIE), BBIBO/.

9. Tekymuii KOHTPOJIb O TUCHUIINHE

Texymuii KOHTPOJIb IO JIHUCHUIUIMHE IPOBOAUTCS IyTEM KOHTPOJS IOCEUIaeMOCTH,
MPOBEJICHUS KOHTPOJIBHBIX Pa0OT, TECTOB IO JIEKIIMOHHOMY MaTEepUaITy, BHIITOJHEHUS JOMAITHHX
U MPaKTUYECKUX 3aJaHui, U puKcupyercs B GopMe KOHTPOJIBHOM TOYKH HE MEHEE OJJHOTO pasa
B CEMECTP.

10. lopsiok NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOM aTTecTaluu

3ayer C OLIEHKOH B MEPBOM CEMECTpE MPOBOAMTCS B MHCbMEHHOW (hopme mo Omieram.
buner copepxkuUT Tpu TeopeTndeckux Bompoca. [IponomkurensHocTs 3auera 1,5 gaca.

[IpuMepHBIii IepeyeHb TEOPETUYECKUX BOIIPOCOB

1. Tlonstue «6onpmux nanueix» (Big Data). Onpenenenue u uctopusi.

2. bonpmme nannbie (Big Data) B Ou3Hece. AcnekTsl, GyHKINH, 3a/1a4H.

3. MHcrtounuku OONpIIMX AAHHBIX IO oTpacisaM. IIpenmymiectBa paboThl ¢ GOIBIIUMU
JAHHBIMHU.

4. Onumure METOJUKU aHaIu3a OOJbIINX JaHHBIX.

5. Meroauka Busyanuzauuu. ONMIINTE CYTh METOAMKH, BapUaHThl MHTEPIIPETALUU,
BU/Ibl U IPUBEIUTE IIPUMEPBI.

6. MHaiite xapakrepuctuky Big Data Ha MUPOBOM pBIHKE.

7. Oxapaxrepu3yiite Big Data B Poccun.

8. Tlomxompl U MHCTPYMEHTHI XpaHeHUs bonbmmx maHHbIX, anprepHaTHBHBIE Hadoop
HDFS. Onumure noctynHele MHCTpyMeHTHI, anbrepHatuBHble Hadoop HDFS, u ocHoBHbIE
CLIEHApUU UX UCIOJIb30BaHUS.

9. TlosicHUTe MPUHIMII JIOKAJILHOCTH JaHHbIX. Kakoit moxxox naet 6osblie riOKOCTH U
YHHUBEPCATBHOCTHU IpU paboTe ¢ JAHHBIMU?

10. Paiinosas cucrema Hadoop. [Ipunuunsl xpaHenus nganHbelx. Kakas ucnonb3yercs
MOJIeJb?

11. YARN. Yro 3T0 32 HUHCTPYMEHT U JJIsl YETO UCHOIB3YETCs?

12. Uuctpyment Hadoop mist pacmpeneneHusi BBIYHCIUTEIBHBIX PECYPCOB KIlacTepa.
[TosicHuTe mpuHLIMI pabOTHI.

13. Onwmmure xonnernuuto MapReduce. Chopmynupyiite 3amady oOpabOTKH JTaHHBIX,
KOTOPYIO MOKHO PEIINTh, UCHOJIb3Ys TOJIbKO Map (hyHKIHIO.

14. Pig. YTo 3TO 32 HHCTPYMEHT U U1 YETrO UCHOIb3yeTcs?

15. Hive. Uto 3T0 3a HHCTPYMEHT U AJISl YETr0o MCIIONb3yeTcs?

16. Bonbimme nannsie B OusHece. [lepedunciante Tpynnsl ¥ NPUBEANTE TIPUMEPHI.

17. bonbime nanHele B MapkeTuHre. [IpenMyiiecTsa, 3a1auu v LHEINH.

18. OmmmuTe mpuMep 3aJja4u OTHOCAIICHCS K po0aeMaTrke bobmix qaHHBIX

19. Maiite onpenenenue Data Mining. Kakue meroauku aHanm3a HCmonb3yroTcs B Data
Mining?

20. TloctpoeHne aHATUTHYECKUX MOJIENEH B MaMATH

21. Be3onmacHOCTh XpaHEHHS M HCIIOB30BAHMS OOJBIIHX JTaHHBIX.

22. Kakue cymectBytor CYBJl nmnst xpanenus bonpmux nanueix? B uem otiamuume
PENIALUOHHBIX OT HEPEISILIMOHHBIX ?

23. Pemenus knacca SQL u NoSQL nax Hadoop. B yem oTiinuue u ocooeHHoCcTH?


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

24. OCHOBHBIE OITUCATENHHBIC CTATUCTHKH.

25. TlouckoBbie CUCTEMBI B OOIBINX JaHHBIX. X pomb, 3anaun. Mcnons3oBanue M.

26. Metoap! aHanu3a u 00paboTku AaHHBIX. [lepeunciante MeTobl U UX 0COOEHHOCTH.

27. Monenu pacnpeneneHHbIX BerunciaeHuid MapReduce u Percona server. Ilepeunciure
UX OCOOCHHOCTH U NMPEUMYIIIECTBA.

28. Ozepo mansbIx. J{s yero ucnonb3yercs? Konmenmus o3epa 1aHHBIX?

29. llpuBenute ompeneneHUe MOHATHIO "IIKana" B CTAaTUCTHMYECKMX METOAAX aHalM3a
JaHHBIX WX pa3nuyusi, WHOOPMATUBHOCTb U KOJMYECTBO JOMYCTHUMBIX MaTeMaTHYECKHX
JIEUCTBUM.

30. Onpenenure pa3iauuus MEXAYy [apaMETPUYECKUMHU, HEMapaMeTPUUYEeCKUMH U
HOMUHAJIbHBIMH METOIAMHU.

31. OnuiuTe OCHOBHYIO UJCI0 KOPPESIIMOHHOr0 aHanu3a. [IpuBenure npumepsl.

32. OnuimuTe OCHOBHYIO UJCI0 PETPECCHOHHOr0 aHanm3a. [IpuBeauTe npuMepsl.

33. OnuuuTe OCHOBHYIO UJEI0 AUCIIEPCUOHHOTO aHanu3a. [IpuBenure npuMepsl.

34. OnumuTe OCHOBHYIO UJCIO KIIACTEpHOTO aHanu3a. [IpuBeauTe mpumMepsl.

35. JluckpuMUHAHTHBIN aHAIU3: MOJEIb U 00I11as MpoLeaypa BHITOIHEHUS.

36. IIpuBemute nmpumepsl GpakTopHoro ananusa. Llemu. [IpuBeauTe nmpumepsl.

37. Ilporpammuble cpeacTBa aHanu3a gJaHHbIX. [IpenmymiectBa u Hepoctatku 110.

Pesynbrarel 3auera C OLIGHKOW OIPENEISIIOTCS OLIGHKAMHM «OTJIMYHO», «XOPOIIO»,
«YZOBJIETBOPUTEIILHO», «HEYIOBIECTBOPUTEIBHO.

OneHka «OTJIUYHO» BBICTABISAETCS, NPU YCIOBHUM TIJIYyOOKOrO W IPOYHOIO 3HAHHUSA
MaTrepuaa Kypca, HCYEPIBIBAKOLIETO, IIOCIEI0BATEIBHOT0, YETKOTO U JIOTMYECKU BBICTPOEHHOTO
orBera. [Ipn oTBEeTE HA BONPOC CTYIEHT HE TOJBKO M3JIaracT MaTepuaj, HO yMEET CBSA3bIBATh
TEOPHIO C MPAKTUKOH, MPUBOIUTH NPUMEPHl WLTIOCTpHpyomme orBeT. CTyaeHT CBOOOIHO
CIIPABJIICTCS C BBIYMCIMTEIbHBIMU 3a7ja4aMU, HE 3aTPYAHAETCA C OTBETOM IIPU BUIOM3MEHEHUU
3a/1aHUM, UCIOJIb3YET B OTBETE MaTEpPHaAJ U3 PA3JIMYHBIX MCTOYHUKOB JINTEPATYPhI, IPABUIBHO
00OCHOBBIBAET CBOM PELICHUS, BIIAJIEET PA3HOCTOPOHHUMHU HaBBIKAMU U IIPUEMaMU BbITIOJIHEHUS
3aaHuii I0 (POPMUPOBAHUIO MTPOHECCHOHATBHBIX KOMIIETECHITHIH.

Onenka «XOpouio» BBICTABIIAECTCS CTYNEHTY, IPU YCJIOBUU TBEPAOIO 3HAHUS MaTepuala.
OtBeyasi, CTyIEHT T'paMOTHO M IO CYIIECTBY, H3JlaraeT Marepual Kypca, He JoImycKas
CYLIECTBEHHBIX HETOYHOCTEM B OTBETE HAa BOIPOC, IPABWIBHO IPUMEHSET TEOPETUUYECKUE
3HaHMS TIPU PEUICHUM MPaKTUYECKUX 3aJ]lad, pelllaeT THUIOBbIE 3aJauu 0e3 OLIMOOK, MOKET
3aTPyJHATHCS C OTBETOM IIPH BUJIOM3MEHEHUH 3a[JaHUM, UCIIBITHIBAECT TPYAHOCTH B IIPUBEICHUS
MPAKTUYECKUX TIPUMEPOB.

OneHka «yAOBJIETBOPUTENBHO» BBICTABIISIETCSA CTYIEHTY, KOI/Ia OH MMEET 3HAHMSI TOJIBKO
OCHOBHOTO MaTepuaya, MCIOJb3YeT B OTBETAaX HETOYHbIE (POPMYIUPOBKH, NPH OTBETE €CTh
HapyIIEHHUs JIOTUYECKON IOCIEAOBATEIbHOCTH B HM3JI0KEHUS BOINPOCA, CTYIAEHT MHCIBITHIBAET
CJIOKHOCTH IIpH BBIIIOJIHEHUM NPAKTUYECKUX 3aJaHHUM, 3aTPyAHSAETCA CBA3aThb TEOPHUIO C
IIPAKTUYECKUMHU TPUMEPAMHU.

OrneHka «HEeyIOBJIETBOPUTENIbHO» BBICTABISETCS CTYACHTY, KOTOPBIM HE 3HAeT OoJiblIei
YacTH MPOrpaMMHOIO MaTepHuaja, HEYBEpEHHO OTBEYaeT Ha BONPOC, IOMYCKaeT TIpyOble
OIIMOKHU, HE MOXKET PEIINTh THUIOBbIE 331a4H.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DNEeKTPOHHBIN y4eOHBIH Kypc MO JUCIHUIUIMHE B DJICKTPOHHOM YHHUBEPCHUTETE
«Moodle» - https://moodle.tsu.ru/course/view.php?id=19827

0) OrieHOUHBIE MaTepHalbl TEKYIIEr0 KOHTPOJS M MPOMEKYTOYHOW aTTECTAlUU IO
JUCITUITIIINHE.

B) [naH mpakTHYeCcKHuX 3aHSATUHN MO AUCIUILIIHHE.

r) MeTtoanveckne ykazaHus 1o MPOBEIEHUIO TAOOPATOPHBIX padoT.



https://moodle.tsu.ru/course/view.php?id=19827

12. Ilepeuyens y4ueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTEparypa:

— Kabanosa T.B., Maproauc H.1O., [Ipuxiagnas craructuka. (yaeGHO-METOIMUECKOE
nocobue), Tomck: TT'Y. 2007. — 104 c.

— I'mypman B.E. Teopus BeposiTHOCTEH 1 MaTeMaTH4eCKasi CTATUCTHKA: yIeOHOe
nocobue juist 6akanaBpoB. - M.: FOpaiit: U] FOpaiit, 2012. — 479 c.

— IIpocto o Gonpunx AaHHBIX : niep. ¢ anrd. / JLkyaut ['ypsun, Anan Hetomkent, @epu
Xanrmep, Mapcust Kaybman ; Coepbank. - Mocksa : Dxemo, 2015. - 393, [2] c.: uit. - (
bubnuotexka Coepbanka ;1. 58: ) . URL: http://sun.tsu.ru/limit/2016/000553356/000553356.pdf.

— A. B. bonpmue nannsie. Big Data / MakmanoB A. B., XXypasnes A. E., TeiHabIKaph
JI. H.. - Cankr-IletepOypr : Jlanb. - 188 c.. URL: https://e.lanbook.com/book/165835.

— Jetiten I1. JI. Python : uckyccTBeHHBIN HHTEIUICKT, OOJIBIINE TaHHBIC U 00JIaYHbBIC
Beraucienws / [Ton [deiiren, Xapsu Jleiiten. - Cankt-IlerepOypr [u ap.] : TTutep, 2020. - 861 c.:
Ta0JI., WII.

— Hangn 2. I'. Meronbl, Moaenu, cpeicTBa XpaHEeHHs 1 00padOTKU TaHHBIX : yYEOHUK :
[1s1 6akamaBpOB U MaruCTPaHTOB BCEX crienuaibHOCTeH, acnupanToB] / O. I'. lamsn, 1O. A.
3enenkoB ; @unaHcoBbli yH-T npH [IpaBut. Poc. @ex.. - Mocksa : By3oBckwuii yueOnuk [u ap.],
2017.- 167, [1] c.: puc., Tabm.

0) IOTIOTHUTENbHAS JINTepaTypa:

- H. }O. Metoabl 1 MOAENTU UCCIIEAOBAHUS CIOXKHBIX CUCTEM U 00pabOTKU
OonpImx JaHHBIX : MoHOTpadwus / [lapamonos U. 10., Cmarun B. A., Koceix H. E., XomoHeHKO
A. JI.. - Caukt-IletepOypr : Jlans. - 236 c..

- JI. Hadoop B neiicteum. / Yak JI.. - Mockga : JIMK Ilpecc. - 424 c.

- Boponos . B. Data Mining - TexHonoruu 06padoTku OOJBIINX JaHHBIX : ydeOHOE
nocooue / B. U. Boponos, JI. . BopoHosa, B. A. Ycaues. - MockBa : MOCKOBCKHit
TEXHUYECKUU YHUBEPCUTET CBsi3u U uHpopmaruky, 2018. - 47 c.

- Boponos . B. Data Mining - TexHonoruu o0padoTKy O0JIBIINX TaHHBIX : ydeOHOe
noco6ue / B. U. Boponos, JI. . BopoHosa, B. A. Ycaues. - MockBa : MockoBckuit
TEXHUUYECKUU YHUBEPCUTET CBsI3U U MH(opmatuky, 2018. - 47 c.

B) pecypchl cetu MHTepHeT:
— DBC «Jlanp» https://e.lanbook.com/.

— DBC «KoncynpTaHT crymenTay https://www.studentlibrary.ru/.

— 3OBC «Opaiit» https://urait.ru/.

— OBC ZNANIUM.com https://znanium.com/.

— Cratbu o Big Data [DnekTpoHHbIN pecypc]. URL:
http://vital.lib.tsu.ru/vital/access/manager/Repository?query=Big+data&queryType=vitalDismax
&x=0&Yy=0 (mata obparmenwus: 15.09.2021).

— Bl-pemennit u MPOEKTOB [DneKTpOoHHBII pecypc]. URL:
http://www.tadviser.ru/index.php/Bl (mata obparuenus: 15.09.2022).
— bonpune JIaHHbIE (Big Data) [DnexTpOoHHbIN pecypc]. URL:

http://www.tadviser.ru/index.php/%D0%A1%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) (nara ooparienus: 15.09.2022).

- - In-Memory Computing [DnexrponHsIii pecypc]. URL:
http://www.tadviser.ru/index.php/%D0%A1%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
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http://www.tadviser.ru/index.php/%D0%A1%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)
http://www.tadviser.ru/index.php/%D0%A1%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)
http://www.tadviser.ru/index.php/%D0%A1%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)
http://www.tadviser.ru/index.php/%D0%A1%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%D0%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%8F%D1%82%D0%B8)
http://www.tadviser.ru/index.php/%D0%A1%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%D0%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%8F%D1%82%D0%B8)

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%3
F%D1%82%D0%B8) (nata oopamienus: 15.09.2022).

13. Ilepeyenb HHGPOPMALMOHHBIX TEXHOJIOT Ui

JlueH3noHHoe U CBOOOTHO PACHIPOCTPaHIEMOE ITPOrpaMMHOE 0OecrieueHue.

Jlnst IpOBeICHUsT JICKIIMOHHBIX M MPAKTHYECKUX 3aHITUH HEOOXOAUMO JUICH3HOHHOE
obecnieuenne: OmnepanuonHas cuctema Windows 7-10 wmm Linux, Adobe Acrobat Connect.
Od¢ucnsrii maket Microsoft Office 2013 nmu OpenOffice.

Jlnsi MpOBEACHUST TMPAKTHUYECKUX 3aHATUH HEO0O0XOAWMO JIMIEH3MOHHOE IMPOrpPaMMHOE
obecrieuenne: OC Windows 7-10 miam Linux, cBOOOAHO-pacIpOCTpaHsAEMbIN MPOrPaMMHBIN
IOPOAYKT BUPTYyalIM3alMU Ui OomnepanuoHHbIX cucreM Microsoft Windows wimm Linux Oracle
VM VirtualBox.

Bpayzep Google Chrome/Opera/Firefox ams paboTsl B 37eKTpoHHOM Kypce Moodle.

14. MaTtepua/jibHO-TEXHUYECKOe o0ecreyeHue

AyauTopuu Uil IPOBEIEHUS 3aHATUN JIEKIUOHHOIO TUIIA.

Ayputopun Ui IPOBEACHUS 3aHATUM CEMHUHAPCKOIO THUIA, HWHAWUBUIAYAIBHBIX U
CPYIIOBBIX KOHCYJIbTALlMI, TEKYIIIETO KOHTPOJIS U IPOMEKYTOUHOM aTTeCTalNH.

[TomemieHust It CaMOCTOSITENIFHONW pabOTHI, OCHAIEHHBIE KOMIBIOTEPHON TEXHHUKOH U
JIOCTYIIOM K ceTH VIHTepHEeT, B AJIEKTPOHHYIO HH(OPMAIIMOHHO-00pa30BaTEbHYIO Cpely U K
WH(POPMALMOHHBIM CIIPABOYHBIM CHCTEMaM.

Jlns  npoBeneHUs — NPAKTUUECKUX — 3aHATUM  TPYNNOBBIX W MHAUMBUIYAIBHBIX
KOHCYJIbTAIlM, TEKYIIET0 KOHTPOJIS M MPOMEXKYTOYHOH aTTecTalui HeoOXOo[auMa ayauTopus,
OCHAIlleHHas 00OpyJOBaHHMEM W TEXHUYECKUMHU CpEACTBaMHU OOYYEHHUS: KOMIIBIOTED
npenoaasaresns (HOyTOyK), IEPCOHANBHBIE CTY/IEHYECKUE KOMIBIOTEPHI C TTOKITIOYCHUEM K CETH
«HTepHeT» U obecredyeHHeM JOCTyINa B 3JEKTPOHHYIO HH(GOPMalMOHHO-00pa30BaTEIbHYIO
cpeny HU TT'Y.

ITomemieHust A caMOCTOSTENbHON PabOThl 00yYarOIMXCsS OCHAIIEHbl KOMIIbIOTEpHOU
TEXHUKOW C BO3MOYKHOCTHIO MOJKIIIOUEHUs K ceTh «VHTepHeT» u obecrneunBarouie A0CTYyI K
AIIEKTPOHHOM oOpa3oBarenbHOi cpene HU TT'Y.

15. Uuopmanust o pazpadoTynukax

Iloryna Amnekceil AmnapeeBuy, IOLEHT Kadeapbl HHOOPMALMOHHOIO oOOecredeHus
MHHOBAI[MOHHOW  JEATeNbHOCTH  (aKyabTeTa HWHHOBAI[MOHHBIX TEXHOJIOTHH, KaHIUIaT
TEXHUUYECKUX HAYK.
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