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1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUIIMHbI

Ienbro 0CBOEHMSI JUCIUILUIMHEI ABIsIETCA (POPMUPOBAHUE CIECAYIOIIUX KOMIIETEHLIUH:

OIIK-2 CrniocobeH pa3zpabaTbiBaTh OpUTHHAIBHBIE aJITOPUTMBI U IPOTPaMMHBIE CPE/ICTBA,
B TOM YMCJI€ C UCIOJIb30BAHUEM COBPEMEHHBIX MHTEJJIEKTYAJIbHBIX TEXHOJIOIUH, AJIS pelIeHUs
npodecCuOHaIbHBIX 33J1ay;.

PesynpTaTramMu OCBOEHUS TUCLMILIMHBI SBISIOTCS CIEAYIOIINE UHIUKATOPBI JOCTH)KEHUS
KOMIIETCHIIUMN:

HOIIK 2.1 Biianeet meTogamMu aqropuTMu3aluy U MPOrpaMMHAPOBAHMUS ;

HNOIIK 2.2 3Haer cOBpeMEHHbIE IIOAXOMAbI, METOAbl M TEXHOJOTUH B 00JacTu
MHTEJUIEKTYaJIbHOIO aHaJIN3a JaHHbIX

NOIIK 2.3 Mcnonbs3yeT METOAbl COBPEMEHHBIX HMHTEIEKTYaJbHBIX TEXHOJIOTHH AJis
peleHust MpoecCUOHANIBHBIX 3a/1a4;

2. 3a1a4u 0CBOEHUS TUCHUILIMHBI
Lesbr0 OCBOCHHUS TUCHUILTUHBI «AHAIH3 OOJBIINX JAHHBIX» SBIISETCS TEOPETUYECKAS U
NpaKkTUYecKas MOATOTOBKA CTYACHTOB K paboTe ¢ OONbIIMMH TaHHBIMHU. 3HAHHUS, ITOJIyYCHHbBIE B
pe3ysbTaTe OCBOCHUS IUCIMIUIMHBI, MOMOTYT Tpu cOope M aHamu3e OOJbIIUX O00BEMOB
CTPYKTYPUPOBAaHHOW WJIM HECTPYKTYpHUPOBAHHOH WH(pOpMaIMu, Tpu pa3paboTke Mojenei
JIAHHBIX U MTOJIyYCHUH HOBBIX 3HAHUA.
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 AMCUMILIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpamMMbl
Jucuunnuna otHocutes K bioky 1 «/lucuumuinnaa (MOgysn)».

JlMcuuIUIMHA OTHOCUTCS K 0053aTeNIbHON 4acTH 00pa30BaTeIbHOM TPOrpaMMBl.

4. CemecTp ocBOeHMS M (popMa NPOMEKYTOUHOI aTTeCTALMHU MO AMCHUILJIMHE

[IepBrlii ceMecTp, 3a4€T C OLIEHKOU

5. BxoaHblie Tpeﬁonamm AJiA OCBOCHHUA JUCHUIIJINHBI

JUisl yCHenHoro OCBOEHUs AUCHUILIMHBI TPEOYIOTCS KOMIIETEHIIMH, C(POPMUPOBAaHHBIE B
XO0JIe OCBOCHMs OOpa30BaTEIbHBIX NPOTpaMM IPEALIECTBYIOILErO YPOBHS 0Opa3oBaHuUs, a
MMEHHO TEOPETUYECKHE 3HAHMA W IPAKTUYECKHE HABBIKM, IIOJIYYECHHBIE IPU HU3Yy4YEHUU
JUcHUIUINHBL « THpopMaTHKay.

6. SI3bIK peanuzanun

Pyccknit

7. O0peM TUCHHUILIAHBI

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

-IIPAKTUYECKNE 3aHATHSA: 28 4.

OO6beM caMOCTOSATENNEHOM pabOThI CTY/ICHTA ONpeAeNieH YIeOHBIM IIIaHOM.



8. Coaep:xkaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM

Tewma 1. Bonbiue nannabie (BBEICHUE).

ITousTre 0ONBIINX NaHHBIX. Boiblne nanuble B OuzHece. ICTOUHUKH OONIBINUX JaHHBIX.
3agaun OOJBIINX JAHHBIX.

Tema 2. MeToauku aHann3a OOJIBIINX JTaHHBIX
Metonuku aHanm3a OOJIBIIUX JaHHBIX. Busyanusanus Oonbmmx JaHHBIX. CepBUCHI
BHU3yaJIM3aIluy OOJIBIITNX JAHHBIX.

Tema 3. UHcTpyMeHThI bosibIIMX TaHHBIX
Hadoop Apache. Pabota ¢ Bupryansaoit mammnoit Cloudera.

Tema 4. Texnonoruu xpanenusi 1 00pabOTKH OOIBIINX JAHHBIX

TexHonoruu XxpaHeHus AaHHBIX. TexHonoruu oopaboTku naHHbIX. DaiinoBas cucrema
HDFS.

Tewma 5. Beruucnurensrnoe sapo Hadoop

MapReduce. YARN. Pemrenne MapReduce 3axaum.

Tema 6. Cxkpuntsr Pig
BricokoypoBHeBas ruiatdopma. Vcrons3oBanue BEIYUCIUTENFHOTO MeXxaHu3ma Pig

Tewma 7. ba3bl nanabix Hadoop.
bazwr narabrx Hadoop SQL 1 NoSQL. Uacrpyment SQL Hive.

Tema 8. O3epo gaHHBIX
Ozepo nannbix. KopnoparuBHoe XpaHUIHIIE.

TeMbl U coep:kaHNe NPAKTUYECKUX PadoOT
IIpakTuyeckasi pa6ora Nel Terminal

1. Beinenure U OTUIINTE OCHOBHbIE IPEeUMYIIEeCTBA
pa3BépThiBaHus Kiaactepa Hadoop B «obmakey». CocTaBbTe KpaTKUM OTYET.

2. Ckauaiite o0pa3 BUPTyaJIbHOU mammabl Cloudera QuickStart
(cKavaTh) MPEIOCTaBICHHBIA CIIOHCOPAMH ISl 00pa30BaTEIbHBIX IENIEH.

3. YcranoBute u 3anmyctute BupTyanbHyto MamuHy Cloudera QuickStart. CoctaBbTe

KpaTKHUil OTYeT.
4. Cozpaiite B HDFS pabouyto manky "lab1".

5. [Ipoussenute 3arpy3ky B HDFES Bcex daitnoB u3 apxuBa data labl.zip B
CO3/IaHHYIO paHee AUPEKTOpuI0. BriBeauTe Ha HKpaH nepsbie 15 ctpouek daitna.
6. Wzyuute kom  mkdirjava w3  Baoxenws hdfs mkdir.zip.  Hcnonssys

CKOMMUINPOBaHHKIN jar-maket hdfs client.jar ¢ momorsro komanasr «hadoop jar hdfs_client.jar
mkdir [Directory Path]» co3maiite paGouyto nupekroputo labl files. Onumure BbIBOA paOOThI
jar-nakera mpu ero KOppeKTHOM M HEKOPPEKTHOM HCIIOJIb30BaHHH, a TAKKe B CIydasx, KOraa
JMPEKTOPHUS YIKE CYIIECTBYET.

IIpakTuyeckas padora Ne2 MapReduce

1. 3amycrute ckomnunupoBanubiii WordCount.jar naket nucnomnb3ys Y ARN.

2. Banycrtute python ckpuntel mapper.py u reducer.py B Buae hadoop-streaming
3a/1a4M JUIs TaHHBIX IPUIOXKEHHBIX B apXUBE.

3. Omnwmmure KakuM o0pazoM HeoOxoaumo m3MeHHTh Koja WordCount.java, 9ToObI
CKOMITMJIMPOBAHHBIA IMAaKeT MOXKHO OBLJIO 3alycKaTb C apryMEHTaMH BXOJHAas M BBIXOJHAs
JIAPEKTOpHS?


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. Onumure KakuM oOpazoMm HeoOxomumo m3MeHuTh kox WordCount.java, 94ToObI
pe3ysibTaT TOACYEeTa YacTOT OMIMOOYHO MOKAa3bIBajl YABOCHHBIE 3HadeHus. [Ipemnmoxwure 2
BapHaHTa MPaBOK: /s 3Tana Map u ams arana Reduce.

IIpakTnyeckas padora Ne3 Pig Latin
1. TIlpousBeaute 00paboTKy aitnma 2018.txt wnm 2019.txt u3 apxusa, data lab3.zip c
nomoInbio ckpunta Pig latin:
[IpousBenure 3arpysKy.
N3Bnekute nepsbie 30 cTpok daiina.
BriBenuTe uX Ha 3KpaH.
[IpousBenure rpynnupoBkKy 1o npusHaky DATE.
[TpousBenuTe aHAIN3 YCPETHEHUS 110 BBIICICHHBIM TPYIIIIaM.
[TpousBenute COPTUPOBKY pe3yIbTaTOB.
BriBenute Ha skpan 10 cTpok pe3ynbrara.
[ToBTropute omepauum ans ¢aiaoB u3 apxuBa lab3 variant.zip coriacHo Bamiemy
BapuaHTy. COBMECTHO C YCPEIHEHUEM HCIIONB3YUTE TAK)KE arperupyromue GyHKIUI MUHAMYMa
U MaKkCUMyMa.

MNNoGaRwWNE

IIpakTuyeckas padora Ne4 SQL Hive

1. IlIpousBeaute 006paboTky (aitna 2018.txt, 3 apxuBa NPUIOKEHHOTO K 33JaHUIO, C
nomolpio ckpunra Pig latin:

—  Cozpnaiite HOBYIO 0a3y JaHHBIX

—  Cozpnaiite cxemy pelsUOHHON TaOIUIIBI

—  IIpousBeaute 3arpy3Ky JaHHBIX

—  H3Bnekute nepsoie 10 cTpok ¢aiina

—  Cospaiite view ¢ rpynnupoBkoil o npusHaky DATE u ananuzom ycpenHeHHs 10
BBIJICJIEHHBIM TpYIIIaM

—  Cpaenaiite 3anpocC K View U IPOU3BEINUTE COPTUPOBKY PE3YyIHTATOB

—  Coxpanute pe3ynbTaT B TabIuULE

2. TloBropure omepamuu misi Ipyrux (paiioB apxuBa, COTIACHO CBOEMY BapHAHTY.
CoBMECTHO € YCpEIHEHHEM MHCIONb3yHTe TakKe arperupymonme (QyHKIMM MUHUMyMa U
MakCcHMyMa.

IIpakTnyeckas padora NeS. UTorosoe 3aganue
B orom 3agaHMM BaM HYXHO TPOJEMOHCTPHUPOBATh yMEHHE HCIIOJIBb30BAHUS
KoMItoHeHT Hadoop:
HDES
- MapReduce
- Pig
- Hive
1. Bribepure HabOp TaOJUYHBIX TAHHBIX U COXpPAHUTE €ro (Hampumep, ¢ noMmoiibio MS
Excel) B TekcroBeiii ¢opmar (CSV). Dto Moryr ObITh JaHHBIE, CBs3aHHble C Baieit
NeSITeTTbHOCTHIO, OTKPHITHIEC JaHHBIE, MOJICITbHBIC TaHHBIC.
2. IlpousBeaute uccienoBaHue MO IUIAHY:
—  BeibepuTe Bapuant uadpactpykrypsl Hadoop
—  IIpousBenuTte 3arpy3Ky JaHHBIX
—  TIpoBeaute 00paboOTKyY maHHBIX cpeacTBamu Hadoop
— Ilpennoxute BapuaHThl 1O oOOrameHuto (pacIIMpeHru0 Habopa NPHU3HAKOB)
UMEIOIINXCS JaHHBIX.
[Tpunoxure KpaTKUH OTYET, COJEpKAIlMH ONMHMCAHUE JaHHBIX, NPOOJIEMATHKY HX
HAKOIUIEHUS U 00paOOTKH, IIaru UCCieI0OBaHus (10 MJIaHy BHIIIE), BBIBO/.


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. Tekymmii KOHTPOJIb MO AUCIHUIIHHE

Texylmuii KOHTpOJIb 10 JWUCHUUIUIMHE IPOBOAMUTCS IIYyTEM KOHTPOJS IOCELIAEMOCTH,
IIPOBE/ICHUS] KOHTPOJIBHBIX pabOT, TECTOB MO JIEKLIMOHHOMY MaTepHaity, BbIITOJHEHHs JOMAIIHUX
U MIPAKTUYECKUX 33aJaHui, U pukcupyercs B (hopMe KOHTPOJIHHON TOYKH HE MEHEe OJHOT0 pas3a
B CEMECTP.

10. HOpﬂ)IOK MPOBECACHUSA U KPUTEPUU OLICHUBAHUSA l'[pOMe)KyTO'lHOi/i aTTeCTallumn

3ayer ¢ OLIEHKOH B MEpPBOM CeMecTpe MPOBOAMUTCSA B IMHCbMEHHOU (opme mo Ouieram.
buner copepxkuT Tpu TeopeTndeckux Bompoca. [IponomkurensHocTs 3auera 1,5 yaca.

ITpuMepHBIii IepedeHb TEOPETUYECKUX BOIIPOCOB

1. Tlousatue «bonmpmmx nanHbx» (Big Data). Onpenenenue u uctopus.

2. bonwsmme nannpie (Big Data) B Ou3Hece. AcniekTsl, QYHKIIMH, 3a0a9H1.

3. MHcrounuku OonmpIIMX AAHHBIX MO oTpacisaM. IIpenmymiectBa paboThl ¢ OONBIIUMHU
JAHHBIMH.

4. Onumure METOJANKY aHaan3a OOJIbIINX JTaHHBIX.

5. Meroauka Busyanuzanuu. ONMIIUTE CYTh METOJMKH, BApUAHThl MHTEPIpPETALNH,
BUJBI M IPUBEIUTE TPUMEPHI.

6. Jlaiite xapaktepuctuky Big Data Ha MHPOBOM pBIHKE.

7. Oxapaxrepusyiite Big Data B Poccuu.

8. Iloxxoasl U MHCTPYMEHTHl XpaHeHus boiblmux naHHbIX, anbrepHaTHBHBIE Hadoop
HDFS. Omnummre moctymHble WHCTpyMeHTHI, anbTepHatuBHble Hadoop HDFS, u ocHoBHBIC
CLIEHapHM UX UCIOJIb30BaHUS.

9. TlosicHWUTE MPUHIMIT TOKATHHOCTH JaHHBIX. Kakoi momxoxa naet 0oibine ruOKOCTH |
YHHUBEPCAIBHOCTH IIPU paboTe ¢ JaHHBIMU?

10. PaiinoBas cucrema Hadoop. [lpunimnsl xpanenust qanHeix. Kakas ucmonb3yercs
MOJIEIIB?

11. YARN. Uro 3T0 32 HUHCTPYMEHT U JJIs YETO UCIIOJIb3yeTCs?

12. Unctpyment Hadoop st pacnpeneneHus BBIYMCIUTEIbHBIX PECYPCOB KJlacTepa.
[TosicauTe MpuHIMT pabOTHI.

13. Onumure xonuenuuto MapReduce. Chopmynupyiite 3agauy oOpabOTKH JaHHBIX,
KOTOPYIO MOKHO PEIINTh, HCIIOB3Ys TOIBKO Map (hyHKIHIO.

14. Pig. YTo 3TO 3a MHCTPYMEHT M Ul YETO UCTIONb3yeTCs?

15. Hive. Uto 3T0 32 MUHCTPYMEHT U AJIs1 YETO UCIIOJIb3YyeTCs?

16. Bonbime nannsle B OusHece. [lepeuncanTte rpymnmnsl U NpUBEAUTE IPUMEPHI.

17. bonwmue nanHsle B MapkeTuHre. [IpeumyiecTna, 3a1a4u U LEH.

18. Onwumute mpuMep 3a1auu OTHoOCALIEH s K IpoOieMaTike boiabmux JaHHBIX

19. Maiite onpenenenne Data Mining. Kakue metoanku aHanm3a ucrons3yroTes B Data
Mining?

20. TlocTpoeHune aHATUTHYECCKUX MOJIEIICH B TTaMSTH

21. be3onacHOCTb XpaHEHUs U UCIIOIb30BaHUS OONBIINX JTaHHBIX.

22. Kakue cymectBytor CYBJl mist xpanenuss bonpmux nanuesix? B dem ornmmume
PEISILIUOHHBIX OT HEPEISAIMOHHbBIX?

23. Pemrenus kimacca SQL u NoSQL wax Hadoop. B yem oTiimuune u ocobeHHOCTH?

24. OcCHOBHBIE ONUCATEIbHBIE CTATUCTUKH.

25. TlonckoBbIe cHCTEMBI B OOJBITNX JaHHBIX. X poitk, 3a1aun. Mcnons3zoBanue M.

26. Metoap!l aHanu3a u 00paboTKu AaHHBIX. [lepeuncianre MeTo1bl U UX 0COOEHHOCTH.

27. Mopenu pacnipeneneHHbIX Beranciennii MapReduce n Percona server. [lepeuncnure
UX 0COOEHHOCTH U IPEUMYIIIECTBA.

28. O3sepo maHHbBIX. 1)1 yero ucnoib3yercs? KoHmenmus o3epa JaHHBIX?



29. TlpuBenuTe ompenencHUE MOHATHIO "MIKana" B CTATHCTHUYECKUX METOJaX aHajm3a
JaHHBIX WX paznuyusi, WHOOPMATUBHOCTb U KOJHUYECTBO JOMYCTUMBIX MaTE€MaTHYECKUX
JIEUCTBUM.

30. Onpenenure pa3inuuus MEXAYy [apaMETPUYECKUMHU, HEMapaMeTPUUYEeCKUMH U
HOMUHAJIbHBIMH METOIAMHU.

31. OnuiuTe OCHOBHYIO UJCI0 KOPPEISIIMOHHOr0 aHanu3a. [IpuBeaute npumepsl.

32. OnuimuTe OCHOBHYIO UJCI0 PETPECCHOHHOr0 aHanmm3a. [IpuBeauTe npuMepsl.

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

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

35. JlucKpuMUHAHTHBIN aHAU3: MOJIEIb M 0011ast MPOLEeAYyPa BHIITIOTHEHUSI.

36. IIpuBenute nmpumepsl pakTopHoro ananusa. Llenu. [IpuBenure mpumepsi.

37. IlporpammubIe cpeacTBa aHanu3a naHHbIX. [IpenmymectBa u Henoctatku [10.

Pesynbrarel 3aueta C OLICHKOM OIPENEISIOTCS OLICHKAMH «OTJIIMYHO», «XOPOILOY,
«YIOBJIETBOPUTEIILHO», «HEYIOBIECTBOPUTEIBHO.

OneHka «OTJIUYHO» BBICTABIACTCA, NPU YCIOBUM TJIYyOOKOrO U IPOYHOI'O 3HAHMS
MaTrepuaia Kypca, HCYEPIBIBAKOLIETO, IIOCIEI0BATEIBHOT0, YETKOTO U JIOTMYECKU BBICTPOEHHOTO
orBera. [Ipyn oTBEeTE HA BONPOC CTYIEHT HE TOJBKO M3JIaraeT MaTepuall, HO yMEET CBS3bIBaTb
TEOPHIO C MPAKTUKOH, MPUBOIUTH NPUMEPHl WLTIOCTpHpyonme orBeT. CTyaeHT CBOOOIHO
CIIPABJIIETCS C BBIYMCIMTEIbHBIMU 3a7ja4aMy, HE 3aTPYAHAETCA C OTBETOM IIPU BUIOU3MEHEHUU
3a/1aHUM, UCIOJIb3YET B OTBETE MaTEpHaJl U3 PA3JIMYHBIX UCTOYHUKOB JIMTEPATYPBI, IIPABHIBHO
00OCHOBBIBAET CBOM PEIICHUS, BIIAJIEET PA3HOCTOPOHHUMHU HaBBIKAMU U IIPUEMAaMU BbITIOJIHEHUS
3aaHuii 10 (POPMUPOBAHUIO MTPO(HECCHOHATBHBIX KOMIIETECHITHIH.

Onenka «XOpouo» BBICTABIIAETCS CTYIEHTY, IPU YCJIOBUU TBEPAOIO 3HAHUS MaTepuala.
OtBeuyast, CTyIEHT IpaMOTHO M IO CYIIECTBY, H3JlaraeT MaTepual Kypca, HE JoIycKas
CYLIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, IPABWIBHO IPUMEHSET TEOPETHUECKUE
3HaHMS NPU PEUICHUM MPAKTUYECKUX 3a]ay, pellaeT THUIOBbIE 3aJaud 0e3 OLIMOOK, MOKET
3aTPYIOHATBHCS ¢ OTBETOM IIPU BUJOU3MEHEHHMH 3aJaHUM, UCIIBITBIBAECT TPYIHOCTH B IPUBEICHUS
IIPAaKTUYECKHUX IIPUMEPOB.

OneHka «yZOBJIETBOPUTENBHO» BBICTABIISIETCS CTYACHTY, KOTJa OH UMEET 3HAHUS TOJIBKO
OCHOBHOTO MaTepuayia, MCIOJb3YeT B OTBETAaX HETOYHbIE (POPMYIUPOBKH, NMPH OTBETE €CTh
HapyILIEHUs JIOTUYECKOU IIOCIEN0BATEIbHOCTH B HU3JIOKEHUSA BOIIPOCA, CTYACHT MCIBITHIBAET
CJIO)KHOCTH IIpH BBIIIOJIHEHWHM TNPAKTUYECKUX 3aJaHHUM, 3aTPYIJHSAETCS CBA3aTh TEOPHIO C
IIPAKTUYECKUMHU TPUMEPAMHU.

OrneHka «HEey/IOBIETBOPUTENIbHO» BBICTABIISETCS CTYACHTY, KOTOPBIM HE 3HAeT OoJiblIei
YacTH MPOrpaMMHOIO MaTepHuajia, HEYBEpEHHO OTBEYaeT Ha BOIPOC, IOIMYyCKaeT TIpyOble
OIIMOKH, HE MOXKET PEIINTh THUIOBbIE 334a4H.

11. YyeOHO-MeTOAMYECKOE 00€ecIIeueHue

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

0) OrieHOYHBIE MaTepHallbl TEKYIIErOo KOHTPOJIS M MPOMEXKYTOYHOW aTTeCTalllH IO
JUCITUITIIINHE.

B) [l1aH mpakTHYeCcKHuxX 3aHSATUH MO AUCIUTLIIHHE.

r) Metoanveckne ykazaHus 10 MPOBEJACHUIO Ta0OPaTOPHBIX padoT.

12. Ilepeuyens yueOHOIi TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JTUTEpaTypa:
— Kabanosa T.B., Mapromuc H.1O., Ilpuknannas craructuka. (yaeOHO-METOJUUECKOE
nocoowue), Tomck: TI'Y. 2007. - 104 c.


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

— I'mypman B.E. Teopust BeposTHOCTEH | MareMaTW4ecKas CTAaTHUCTHUKA: YydeOHOe
nocobue it 6akamaBpos. - M.: FOpaiit: U] FOpaiit, 2012. — 479 c.

— IIpocto o 6ompmMX JaHHBIX : Tep. ¢ anuri. / [bkyaut I'ypeun, Anan Hetompkent, @epu
Xanmep, Mapcuss Kaypman ; Coepbank. - MockBa : Dxcemo, 2015. - 393, [2] c.: mim. - (
bubnuoteka Coepbanka ;1. 58: ) . URL: http://sun.tsu.ru/limit/2016/000553356/000553356.pdf.

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

— Jetiten I1. JI. Python : uckyccTBeHHBI WHTEUICKT, OOJBIIKME JAaHHBIE M OOJIAYHBIC
Beraucienus / [Ton Hdeiiren, Xapsu [Jeliten. - Cankr-IlerepOypr [u ap.] : [Turep, 2020. - 861 c.:
Ta0JI., WII.

— Hangn O. I'. Metonsl, Moaenu, CpeAcTBa XpaHeHHst 1 00pa0OTKU JaHHBIX : YYEOHHK :
[m1s1 GakalaBpOB M MaruCTpaHTOB BCeX clienMalibHOCTEeH, actmpanToB] / O. I'. damsH, 10. A.
3enenkoB ; @unancoBeid yH-T nipu [IpaBur. Poc. @ex.. - Mocksa : By3oBckuii yueOnuk [u ap.],
2017. - 167, [1] c.: puc., Tabm.

0) IOTIOJHUTEIbHAS JTUTEPATYpa:

- N. 0. Meronsl M MoOIENM WCCICIOBAHUS CIOXKHBIX CHCTEM H 00pabOTKH
Oonpimx gaHHbIX : MoHOTpadus / [lapamonos U. 0., Cmarun B. A., Koceix H. E., XomoneHnko
A. NI.. - Cankr-IletepOypr : Jlaus. - 236 c..

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

- Boponos . B. Data Mining - TexHoioruu o0paboTku OOJBIINX JaHHBIX @ y4eOHOe
nocodbue / B. WM. Boponos, JI. 1. BoponoBa, B. A. VYcaueB. - MockBa : MOCKOBCKUI
TEXHUYECKUN YHUBEPCUTET CBsI3U U nH(popMmaTuku, 2018. - 47 c.

- Boponos . B. Data Mining - TexHonoruu o0padoTku OOJIBIINX JAHHBIX : ydeOHOe
nocooue / B. WM. Boponos, JI. 1. BoponoBa, B. A. VYcaueB. - MockBa : MOCKOBCKUI
TEXHUYECKUN YHUBEPCUTET CBsi3u U uH(popmaruky, 2018. - 47 c.

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

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

— 3OBC «Opaiit» https://urait.ru/.

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

— Crarbu 1o Big Data [DnexkTpoHHbII 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-pemenuit u MPOEKTOB [DneKTpOHHBII pecypc]. URL:
http://www.tadviser.ru/index.php/Bl (nata oopamienus: 15.09.2022).

— bonbune JTAaHHBIE (Big Data) [DneKTpOHHBIN pecypc]. URL:
http://www.tadviser.ru/index.php/%D0%A1%D1%82%D0%B0%D1%82%D 1%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
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
F%D1%82%D0%B8) (nara obpamenus: 15.09.2022).



http://sun.tsu.ru/limit/2016/000553356/000553356.pdf
https://e.lanbook.com/book/165835
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https://biblio-online.ru/
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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
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)
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)
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)

13. llepeyenb HHPOPMAIMOHHBIX TEXHOJIOTUH

JIuieH3nOHHOE 1 CBOOOJHO pacpOCTpaHIEMOe MTPOrpaMMHOE 0OecTieueHHe.

Jlyis mpoBeCHUS JICKIIMOHHBIX W MPAKTUYCCKUX 3aHATHH HEOOXOIUMO JIMIIEH3MOHHOE
obecrieuenue: OnepanmonHas cuctema Windows 7-10 mimm Linux, Adobe Acrobat Connect.
Oducusrii maker Microsoft Office 2013 unu OpenOffice.

Jlnst IpOBEACHUST MPAKTHYSCKUX 3aHIATUH HEOOXOJUMO JIMIEH3MOHHOE IMPOrPaMMHOE
obecrieuenne: OC Windows 7-10 mnm Linux, cBoOOJHO-pactpoCTpaHsSeMblid MPOrPaMMHBIMA
MPOIYKT BUPTYAIM3allUM JUIsA ONepanuoHHbIx cucteM Microsoft Windows wmm Linux Oracle
VM VirtualBox.

Bbpayzep Google Chrome/Opera/Firefox mans paboThl B 25ieKTpoHHOM Kypce Moodle.

14. MaTtepua/jibHO-TEXHUYECKOe o0ecreyeHue

AyauTopuu Uil IPOBEIEHUS 3aHATUH JIEKIMOHHOTO THUIIA.

Aynutopun JUisi TNPOBEACHUS 3aHATHH CEMMHApPCKOTO THIA, WHIUBUAYAIbHBIX H
TPYIIIOBBIX KOHCYJIbTAllMN, TEKYIIIETO KOHTPOJIS U IPOMEXKYTOUHOM aTTECTALUU.

[TomenieHust U1 CaMOCTOSITENIFHONW pabOTHI, OCHAIEHHBIE KOMIBIOTEPHON TEXHHUKOH U
JOCTYNIOM K ceTH VIHTepHEeT, B 3NIEKTPOHHYI0 HWH(OPMAIMOHHO-00pa30BaTEbHYIO Cpely U K
MH(OPMAaLIOHHBIM CIIPABOYHBIM CHCTEMaM.

Jlns  npoBeneHUs — NPAKTUYECKUX  3aHSATUHW  TPYNNOBBIX W WMHAUMBUIYAIBHBIX
KOHCYJIbTAIlM, TEKYIIET0 KOHTPOJIS M MPOMEXKYTOYHOH aTTecTalui HeoOXOo[auMa ayauTopus,
OCHAIlleHHas 00OpyJOBaHHMEM W TEXHUYECKUMH CpEACTBaMU OOyuYeHHUs: KOMIIBIOTEp
npenoasaresns (HOyTOyK), IEPCOHAIbHBIE CTY/ICHUYECKHE KOMIIBIOTEPHI C TTOJAKIIOYECHUEM K CETH
«HTepHeT» U obecredyeHHeM JOCTyMa B 3JEKTPOHHYIO HH(GOPMaIlMOHHO-00pa30BaTEIbHYIO
cpeny HU TT'Y.

[TomemieHust AJis CaMOCTOSITENIBHON pabOThl OOYYArOIIMXCS OCHAIEHBI KOMITBIOTEPHOU
TEXHUKOW C BO3MOYKHOCTBIO IMOJKJIIOUEHUs K ceTh «VHTepHeT» u obecrneynBarouie A0CTYI K
3IeKTpOHHOU 0Opa3oBaTenbHoil cpene HU TT'Y.

15. Undopmanus o paspadorunkax

IToryna Amnekceit AHApeeBUd, JOLEHT Kadeapbl HHPOPMALMOHHOTO oObecredeHus
MHHOBAIIMOHHOM  J1€ATENbHOCTH  (haKylbTeTa HHHOBALMOHHBIX TEXHOJOTHM, KaHAMIAT
TEXHUYECKHUX HAYK.



