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1. lesab u n1aHUpyeMble Pe3yJbTAThl 0CBOCHHS IMCIHIJIHHBI

[{enpro 0OCBOEHUS TUCHIUTUINHBI SBISETCS POPMUPOBAHUE CIECAYIOMINX KOMITETSHITUH:

OIIK-2 Cnocoben pa3zpabaTbiBaTh OpUTHHAIbHBIC AITOPUTMBI U TPOTrPaMMHBIE CPE/ICTBA,
B TOM YHUCJIE€ C MCIOJIb30BAHUEM COBPEMEHHBIX MHTEIUICKTYaJbHbBIX TEXHOJIOTHH, JJIs pelIeHUs
npodeccuoHaNbHBIX 3a/1ay.

PesynpTaTamu 0CBOEHUS IUCLUIUIMHBI SBJIAIOTCS CICAYIONIME NHAMKATOPBI JOCTUKCHHUS
KOMIIETECHIIUN:

HOIIK 2.1 Brageet meTogamMu aaropuTMu3auy U NPOrpaMMUPOBAHHS.

HNOIIK 2.2 3Haer cOBpeMEHHbIE IIOAXOJbI, METOAbl M TEXHOJOTMH B 00JacTH
MHTEJJICKTYaJIbHOTO aHAIN3a JaHHBIX.

NOIIK 2.3 Vcnonbs3yeT METOAbl COBPEMEHHBIX HMHTEUIEKTYaJIbHBIX TEXHOJOTHUH JUIs
peleHus NpopecCUOHAIBHBIX 3a/1ad.

2. 3aga4u 0CBOEHHS TUCIIUIIIHHBI
[esbr0 OCBOCHHUS TUCHUILTUHBI « AHATN3 OOJIBIINX JAHHBIX» SBJISCTCS TEOPETUYECKAs U
MPAKTHUYECKast TIOJITOTOBKA CTYJICHTOB K paboTe ¢ OONBINUMHU TaHHBIMH. 3HAHUS, TIOJyUYCHHBIC B
pe3yJbTaTe OCBOCHHUS JUCIMILIMHBI, MOMOTYT Tpu cOope M aHaimu3e OOJbIIUX OOBEMOB
CTPYKTYpPUPOBAaHHONH WJIM HECTPYKTYPHUPOBAHHONW WHQPOpPMAIMU, MPU pa3padOTKe Mojeei
JTAHHBIX Y MOJTyYCHUH HOBBIX 3HAHUIA.
3a1auu OCBOCHMSI TUCITUTUIAHBI:
— TpHOOpETEHHE CTYICHTAMH 3HAHUH O TEXHOJIOTHSIX IMMOATOTOBKH, XpaHEHHS, 00pabOTKH
U aHanm3a OOJIbINUX JAHHBIX;
— NPUMCHEHUE CTATHCTUYECKUX W MAaTEMAaTHYECKUX METOJOB JUIS aHau3a OOJBIIMX
00beMoB HH(pOpMAIUH;
— mpuoOpeTeHue npakTuyeckux HaBbIKOB padoTel ¢ VM Cloudera Hadoop.

3. MecTo AMCUMIIMHBI B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl
JucuumuinHa oTHOcUTCes K brioky 1 «/lucuunnunel (MOgynn)».

JlucumniuHa OTHOCUTCS K 00s13aTeNIbHOM YacTH 00pa30BaTelbHON MPOrPaMMBI.

4. CemecTp ocBOeHHS M (P OPMA IPOMEKYTOYHOM aTTeCTALMH MO AUCLHMILIUHE

[TepBoIii cemecTp, 3a4€T C OLIEHKOU

5. Bxoanble TpeOoBaHMS 1JIs1 OCBOCHUS THCUHMIJIMHBI

Jljig ycTIenHoro OCBOCHUS JUCIUILIMHBI TPEOYIOTCSl KOMIIETEHIIUH, CPOPMUPOBAHHBIE B
X0/JI€ OCBOEHHUS 00pa30BaTEIbHBIX IPOrPaMM MPEAIIECTBYIOIIEr0 YPOBHS 00pa30oBaHMsl, a UMEHHO
TEOPETUYECKUE 3HAHWS U IPAKTUYECKHE HABBIKM, MOJIYYEHHBIE NPU H3YyYEHUU AUCLUIIIMHBI
«MHpopmartukay.

6. SI3bIK peanuzanun

AHTIAACKUN

7. O0beM TUCUUILIAHBI

OO6m1ast TpyA0€MKOCTh TUCIMIUIUHBI COCTABIISET S 3.€., 108 4acoB, U3 KOTOPHIX:
-nekuun: 12 u.

-IIPAKTUYECKNE 3aHATHSA: 28 4.

O06beM caMOCTOSTENLHON pabOThI CTYICHTA ONpeAeNieH Y4eOHBIM IIIaHOM.



8. Coneprkanue M CHUILIHHBI, CTPYKTYPHPOBaHHOE 110 TEMaM
IToustre OONBIINX NaHHBIX. Bolblre qaHHble B Ou3Hece. MCTOUHUKH OONBIINX JaHHBIX.
3amauu OOJIBIINX JAHHBIX.

Tema 2. MeTonuky aHann3a OOJIBIINX TaHHBIX
Metonuku ananm3a OONBIIUX JaHHBIX. Busyanmusanus Oonbmmx gaHHbIX. CepBHUCH
BHU3yaJIU3aIuU OOJIBIITNX JAHHBIX.

Tema 3. UucTpyMeHThI bosbInx TaHHBIX
Hadoop Apache. Pabora ¢ BuptyansHoii mamuHoi Cloudera.

Tema 4. Texnonoruu xpaneHusi 1 00pabOTKK OONBIINX JAHHBIX
Texnonmornn xpaneHus AaHHBIX. TexHojoruu oOpaboTku naHHbIX. DaiioBas cucrema

HDFS.

Tewma 5. Beruucnurensnoe sapo Hadoop

MapReduce. YARN. Pemenrie MapReduce 3agaumu.

Tema 6. Cxpunrsl Pig

BricokoypoBHeBas minatdopma. Mcnonb3oBaHre BHIYUCIUTENILHOTO Mexanu3ma Pig

Tewma 7. ba3bl nanabix Hadoop.

bazer qaraerx Hadoop SQL 1 NoSQL. Muctpyment SQL Hive.

Tema 8. O3epo gaHHBIX

Ozepo nannsix. KopnopatuBHoe XpaHuiuiie.

Tembl 1 coep:kaHue NPAKTHYECKUX PadoT

IMpakTnyeckas padora Nel Terminal

1. Briienure " OTIUIINTE OCHOBHBIE [IpeUMyLIECTBA
pa3BéprhiBanus kiacrepa Hadoop B «obiake». CocTtaBbTe KpaTKUi OTYET.

2. Ckayaiite obpa3 BUPTYAIbHON mammabl Cloudera QuickStart
(ckayaThb) MpeAOCTABICHHBII CIIOHCOPAaMHU [ 00pa30BaTENbHBIX LIETEH.

3. VYcranosure u 3anmycTtute BUpTyanpHyto MamuHy Cloudera QuickStart. CoctaBbTe

KpaTKHUH OTYeT.
4, Cosnatite B HDFS pabouyro manky "lab1".

S. [Tpousseaure 3arpy3ky B HDFS Bcex ¢aiinoB u3 apxuBa data labl.zip B
CO3JIaHHYIO paHee NUPEKTOpuio. BriBenuTe Ha skpaH niepBeie 15 cTpouek daiina.
6. Usyunte kom  mkdirjava w3  Brnoxenus hdfs mkdir.zip.  Mcnons3ys

CKOMIMIUpPOBaHHbIH jar-maket hdfs_client.jar ¢ momomnipto komanas! «hadoop jar hdfs_client.jar
mkdir [Directory_Path]» co3nmaiite pabouyro mupekroputo labl files. Onummnte BbiBo paboThI

jar-nakera npu €ro KOppeKTHOM M HEKOPPEKTHOM HCIOJb30BaHUH, & TAKXKE B CiIydasX, Korja
JUPEKTOPHS YXKE CYLIECTBYET.

IIpakTnyeckas padora Ne2 MapReduce

1. 3anycrute ckomnunupoBanHbiii WordCount.jar maket ucnosns3ys Y ARN.

2. 3anmycrute python ckpuntsl mapper.py u reducer.py B Bujie hadoop-streaming 3amaun
JUTSL TAHHBIX TIPUJIOKEHHBIX B apXHBE.

3. Onumurte KakuM obOpa3zoM HeoOxoaumo u3MeHuTh koa WordCount.java, 4ToOBI
CKOMITMJIMPOBAHHBIA TMaKeT MOXKHO OBLIO 3allyCKaTh C apryMEHTaMU BXOJHAs W BBIXOIHAS
JUpPEKTOpUs?

4. Omumure KakuM oOpa3zom HeoOxomumo u3MeHuTh kojx WordCount.java, 9ToOBI
pe3yabTaT MOJCUeTa YacTOT OIIMOOYHO IOKasbIBajl YJBOEHHbIe 3HaueHus. [Ipemnoxure 2
BapuaHTa MpaBoK: s dTarma Map u ans stana Reduce.


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

IIpakTuyeckas padora Ne3 Pig Latin
1. TIlpousBeaute 00paboTKy ¢aitma 2018.txt mmm 2019.txt u3 apxusa, data lab3.zip c
nomoInbio ckpunta Pig latin:
[IpousBenure 3arpysKy.
N3Bnekure nepsbie 30 cTpok daiina.
BriBenurTe ux Ha 3KpaH.
[IpousBenurte rpynnupoBky no npusHaky DATE.
[TpousBenuTe aHAIN3 YCPETHEHUS TI0 BBIICICHHBIM TPYIIIIAM.
[TpousBenute COPTUPOBKY pe3yIbTATOB.
BriBenute Ha skpan 10 cTpok pe3ynbrara.
[ToBTOopuTe omepanum ans ¢anaoB U3 apxupa lab3 variant.zip coriacHo Bamiemy
BapraHTy. COBMECTHO C YCPEIHEHUEM HCIIOIB3yUTE TAaKXKE arperupyomue GyHKIUH MUHIMYyMa
U MaKkCUMyMa.

MNNoGaRwWNE

IIpakTuyeckas padora Ned SQL Hive

1. TIlpousBeaurte 06paboTKy (aiina 2018.txt, u3 apxuBa, NPHUIOKEHHOTO K 33JaHUIO, C
nomoInpio ckpunta Pig latin:

—  CozpnaiiTe HOBYIO 0a3y JaHHBIX

—  Co3paiiTe cxeMy pesIILIUOHHOM TaOIUIIbI

—  IIpousBenure 3arpy3Ky JaHHBIX

—  H3Bnekute nepsoie 10 cTpok ¢aiina

—  Cospaiite view ¢ rpynnupoBkoil o npusHaky DATE u ananmszom ycpenHeHHs 10
BBIJICJIEHHBIM TpYyIIIaM

—  Cpaenaiite 3ampoc K View U IPOHU3BEINUTE COPTUPOBKY PE3YIbTATOB

—  Coxpanute pe3yibTaT B TabIUIE

2. TloBropute omepamuu st Apyrux (aiijaoB apxwBa, COTJACHO CBOEMY BapUaHTY.
CoBMECTHO € YCpEIHEHHEM HCIOJb3yHTe Takke arperupyroume (GyHKIUM MUHMUMyMa U
MakcHUMyMa.

IIpakTnueckas padora NeS. UTorosoe 3aganue

B »3ToM 3amaHMM BaM HYXXHO TpPOJIEMOHCTPUPOBATb YMEHHE HCIOJIb30BAHUSA
xKomIoneHT Hadoop:

- HDFS

-~ MapReduce

- Pig

—  Hive

1. BriGepure HaOOp TaOJUYHBIX TaHHBIX U COXPAHUTE €ro (Hampumep, ¢ moMmoiibio MS
Excel) B TekcroBeiii ¢opmar (CSV). Dto Moryt ObITh JaHHBIE, CBsi3aHHbIE C Bareit
JeSITEIIbHOCTBIO, OTKPBITHIE JaHHBIE, MOJIEJIbHbBIE TAHHBIE.

2. IlpousBenure uccienoBaHue MO IUIAHY:

—  BsiOepuTte Bapuant uadpactpykryps Hadoop

—  IIpomsBenure 3arpy3Ky AaHHBIX

—  TIpoBemute 00paboTKy MaHHBIX cpeacTBamu Hadoop

— Ilpennoxute BapuaHThl 1O oOOrameHuto (pacIIMpeHH0 Habopa NPU3HAKOB)

UMEIOUTNXCS JaHHbBIX.

[Ipunoxure KpaTKUH OTYET, COJAEp)KAIUMK OMNHMCAaHUE MJAHHBIX, MPOOIEMATHKy HX

HAKOIUIEHUS U 00paOOTKH, IIaru UCCieIoBaHus (10 MJIaHy BBIIIE), BBIBO/L.

9. Tekymuii KOHTPOJIb MO TUCHUIINHE

Tekymuii KOHTPOJb MO JUCHHUIUIMHE MPOBOJUTCS MYyTEM KOHTPOJS MOCEIMIAEMOCTH,
MPOBEJICHUS KOHTPOJIBHBIX pa0OT, TECTOB MO JEKIIMOHHOMY MaTe€pHaIly, BBITOJIHEHUS JOMAITHIX


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

U MPAaKTUYECKUX 3a/laHuil, U pukcupyercs B (opMe KOHTPOJIBHON TOUKU HE MEHEE OJHOIO pasa B
cemecTp.

10. lopsaiok NpoBeAeHUs] U KPUTEPUM OLIEHUBAHUS MPOMEKYTOYHOM aTTecTaluu

3aueT ¢ OLEHKOW B MEPBOM CEMECTpPE MPOBOAMTCS B MUCHMEHHOU (hopme mo Ouieram.
buner cogepKuUT Tpu TeopeTndeckux Bonpoca. [IponomkurensHocTs 3adera 1,5 gaca.

IIpuMepHBIii IEpeYeHb TEOPETUYECKUX BOIIPOCOB

1. TlonsTtue «Oompmmx gaHHBIX» (Big Data). OnpeneneHue u HCTOpUsI.

2. bonbmme nanneie (Big Data) B 6usHece. AcnekTsl, GyHKINH, 3a/1a4H.

3. MHcrtounuku OonplIMX AAHHBIX IO oTpaciaM. [IpenmymiectBa paboThl ¢ GOIBIIMMU
JTAHHBIMHU.

4. Onumure METOJUKU aHaau3a OOJIbIINX JaHHbIX.

5. Meroauka Busyanuzauuu. ONMIIUTE CyTh METOAMKH, BapUaHThl MHTEPIPETALNH,
BU/Ib] U IPUBEIUTE IIPUMEPBI.

6. MHaiite xapakrepuctuky Big Data Ha MUPOBOM pBIHKE.

7. Oxapaxtepusyiite Big Data B Poccuu.

8. Tlomxompl W MHCTPYMEHTHI XpaHEeHHUs1 boibimmx maHHbIX, anbTepHaTHBHBIE Hadoop
HDFS. Onummure noctynHble MHCTpYMeHTHI, anbTepHatuBHble Hadoop HDFS, u ocHoBHbIe
CLIEHApUU UX HCI0JIb30BaHUS.

9. [TlosicHuTe MPUHIMII JIOKATBHOCTH JaHHbIX. Kakoil monxoxa naet 0osblie riOKOCTH U
YHUBEPCAJIBHOCTU IIPpU paboTe ¢ JaHHBIMU?

10. Paiinosas cucrema Hadoop. [Ipunuunsl xpaHeHus naHHbeIX. Kakas ucnosbsyercs
MOJIeNb?

11. YARN. Uro 3T0 32 HHCTPYMEHT U AJISl YETO UCIIONIb3YyeTCs?

12. Nuctpyment Hadoop st pacrpeneneHus BBIYHCIUTEIBHBIX PECYpCOB KilacTepa.
[TosicHuTe mpuHLMI pabOTHI.

13. Onmmure xonnenuuto MapReduce. Chopmynupyiite 3amaqy oOpaOOTKH AaHHBIX,
KOTOPYIO MOXHO PEIIUTh, UCHOJb3YsI TOJIbKO Map (QyHKIHIO.

14. Pig. YTto 3TO 3a MHCTPYMEHT H IS YETO UCTIONB3YeTCsI?

15. Hive. Uto 3T0 3a HHCTPYMEHT U JJIsl YEr0 UCIIONIb3yeTcs?

16. Bombimme nannsie B OusHece. [lepeunciante rpynibl U NPUBEAUTE TIPUMEPHI.

17. Bonpuve nanHele B MapkeTuHre. [IpenMyiecTsa, 3ajjauu 1 LENH.

18. Ommmute mpumep 3aJ1a4uu, OTHOCAIICHCS K mpodiaemMaTnke BombImx JaHHBIX

19. Maiite onpenenenue Data Mining. Kakue meroauku aHanm3a ucnoib3yroTes B Data
Mining?

20. TloctpoeHne aHATUTHYECKUX MOJIENEH B MaMATH

21. Be3onacHOCTb XpaHEHHS U HCIIOIB30BAHUS OOJBIINX JTaHHBIX.

22. Kakue cymectBytor CYBJ[ nmns xpanenus bonpmmx maHHeix? B uem oTinuue
PENSILIMOHHBIX OT HEPEISUOHHBIX?

23. Pemenus knacca SQL u NoSQL nan Hadoop. B ueM otnuune u ocobeHHOCTH?

24. OCHOBHBIE ONHCATEIHHBIE CTATHCTUKH.

25. TlouckoBble cucTeMBbl B 00NMbIINX JaHHBIX. VX ponb, 3agaun. McnonszoBanue M.

26. Meropl aHamu3a U 00pabOTKHU JaHHBIX. [lepeurcinTe METOIBI U IX OCOOCHHOCTH.

27. Mopenu pacnpeneneHHbIX Bbrancienuii MapReduce u Percona server. Ilepeuncnure
UX 0COOEHHOCTHU U MPEUMYIIECTBA.

28. Oszepo manuHbIX. s yero ucnonbsiyerca? KoHuenius o3epa JaHHBIX?

29. llpuBemute ompeneneHHe MOHATHIO "mIKana" B CTaTUCTUYECKHX METO/JaX aHaIm3a
JAHHBIX MX pa3jIuuus, HUHPOPMATUBHOCTP M KOJUYECTBO JIOMYCTHMBIX MAaT€MaTHYECKUX
JIEHCTBHM.

30. Ompenenute pa3auyuss MEXIYy M[apaMeTPUYECKUMHU, HEMapaMeTpUYECKUMH U
HOMMHAJIbHBIMU METOJIaMHU.

31. OnumuTe OCHOBHYIO IO KOPPEJIALMOHHOr0 aHanu3a. [IpuBennTe npuMepsl.



32. OnuuuTe OCHOBHYIO HJICI0 PETPECCHOHHOr0 aHanu3a. [IpuBeauTe npumepsl.
33. OnumuTe OCHOBHYIO HJICIO AUCIIEPCUOHHOTO aHanu3a. [IpuBenure mpuMepsl.
34. OnuuuTe OCHOBHYIO HJICIO KJIAaCTepHOro aHanu3a. [IpuBenure npumepsl.

35. JIucKpuMUHAHTHBIN aHAIIN3: MOJAEIH M 00IIast MPOIEAypa BHIITOTHEHUSI.

36. IIpuBenute npumeps! pakrTopHoro ananusa. Llenu. [lpuBenure npumepsl.

37. TlporpammubIe cpeacTBa aHamu3a qaHHbIX. [IpenmymiectBa u HepoctaTku I10.

Pesynbprarel 3aueta C OLIGHKOW OIPENEISIIOTCS OLIEHKAMH «OTJIIMYHO», «XOPOILOY,
«YJIOBJIETBOPUTEIILHO», «HEYIOBIETBOPUTEIHHOY.

OreHKa «OTIMYHOY» BBICTABIISIETCS, IPU YCIOBHHU IITyOOKOTO ¥ IPOYHOTO 3HAHHS MaTepuaa
Kypca, UCUEPIIBIBAIOIIEr0, MOCIEI0BATEIBHOI0, YETKOrO M JIOTUYECKH BBICTPOEHHOI'O OTBETA.
ITpu oTBETE Ha BOMPOC CTYJEHT HE TOJBKO M3JIaracT MaTepuai, HO YMEET CBA3BIBATH TEOPUIO C
MPAKTUKOM, MPUBOAUTH IPUMEPHI, MIUTIOCTpUpYIoLue 0TBET. CTyIeHT CBOOOHO CIPAaBIISETCS C
BBIUMCJIUTEIbHBIMHM 33Ja4aMi, HE 3aTpPyJHSAETCS C OTBETOM IIPUM BHJIOM3MEHEHUM 3a/laHui,
UCIIOJIB3YET B OTBETE MaTepuall U3 pPaA3JIMYHBIX HCTOYHHMKOB JIMTEPATypbl, MPABHUIBHO
000CHOBBIBAET CBOM PELIEHMS], BJIaZIEET pA3HOCTOPOHHUMHU HAaBBIKAMU U IPUEMAaMU BbIIOJHEHUS
3aJaHuil Mo (OPMUPOBAHUIO TPOPECCUOHATBHBIX KOMIETEHIIHH.

OneHka «XOpOLIo» BBICTABIIAETCS CTYAEHTY, IIPU YCIOBUU TBEPAOrO 3HAHUS Marepuaa.
OrtBeuas, CTyA€HT TIPaMOTHO M IO CYILIECTBY, M3JlaraeT MaTepuall Kypca, He JOIycKas
CYLLIECTBEHHBIX HETOUHOCTEW B OTBETE HA BONPOC, IPABUWIIbHO IPUMEHSET TEOPETUUECKHUE 3HAHUS
IIPU PEIICHUU MPAKTHYECKUX 3aJay, PeliacT TUIIOBbIE 3a/1a4u 0e3 oImHrO0K, MOKET 3aTPYIHATHCS
C OTBETOM I[P BUJOU3MEHEHUU 3a/IaHUH, UCTIBITHIBAET TPYIHOCTH B IPUBEACHUS IPAKTHUECKUX
MIPUMEPOB.

OneHka «yJOBJIETBOPUTEIBHO» BBICTABISETCS CTYACHTY, KOTJJa OH UMEET 3HAHUS TOJbKO
OCHOBHOTO MaTepuaya, UCIOJb3yeT B OTBETaX HETOYHbIE (OPMYIHUPOBKHU, NMPU OTBETE E€CTh
HapyLIEHUs JIOTUYECKOW IOCIEA0BAaTEIbHOCTH B HM3JI0KEHHUS BOIPOCA, CTYJAEHT MHCIIBITHIBAET
CJIOKHOCTH IIpU BBINOJIHEHUHM NPAKTUYECKUX 3alaHUM, 3aTPYIHSETCS CBA3aTh TEOPHUIO C
IPAKTUYECKUMHU [TPUMEPAMHU.

OrneHka «HEYAOBICTBOPUTENILHO» BBICTABIISIETCS CTYACHTY, KOTOPBI HE 3HAeT OOJbLICH
4acTH MIPOrPaMMHOT0 MaTepuaa, HEYyBEpEHHO OTBEYaeT Ha BOIIPOC, IOMYyCKaeT rpyOble OIMOKH,
HE MOXET PEIINTH TUIIOBBIE 3aJa4H.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DIIEKTPOHHBIN YUeOHBIH KypC MO TUCIUILUTHHE B CPe/ie DIICKTPOHHOTO 00yueHus «iDOy»
- https://Ims.tsu.ru/course/view.php?id=19827

0) OrieHOYHBIE MaTepHallbl TEKYIIEro KOHTPOIST M MPOMEXKYTOYHOM arTecTalul IO
JUCITUTITAHE.

B) [Inan mpakTHYeCcKHUX 3aHATUHN MO AUCIUILIIHHE.

r) Meroauyeckue yka3aHus 10 MPOBEICHUIO JTA0OPATOPHBIX padoT.

12. Ilepeuyenn y4yeOHOI TuTEpaTyphl U pecypcoB ceTu UHTEepHeT

a) OCHOBHas JUTEpaTypa:

— Crpyxkun H. I1.. ba3el nannbix: npoexktupoanue : yueouuk / H. I1. Ctpyxkun, B. B.
[omun.. - Mocksa : FOpaiit, 2023. - 477 c¢. URL: https://urait.ru/bcode/511019.

— Hectepos C. A.. ba3sl gannbIx : yueOHuK 1 pakTukym / C. A. Hectepos.. - 2-e u3 .. -
Mockaa : FOpaiit, 2023. - 258 ¢. URL: https://urait.ru/bcode/534292

— Wmomeukud B. M. OcHOBBI HCTIOJIB30BaHUS U TPOEKTUPOBaHMS 0a3 TaHHBIX : yUeOHUK
i By30B / B. M. UmomeukuH.. - Mocksa : FOpaiit, 2024. - 213 ¢ - ( Bricmiee oOpa3oBanue ) .
URL: https://urait.ru/bcode/535450

0) IOTIOJTHUTEIbHAS JIUTEPATYpa:


https://lms.tsu.ru/course/view.php?id=19827
https://urait.ru/bcode/511019
https://urait.ru/bcode/534292
https://urait.ru/bcode/535450

— Kabanosa T.B., Mapronuc H.}O., IIpuknaanas cratuctuka. (yueOHO-METOINYECKOE
nocobue), Tomck: TT'Y. 2007. — 104 c.

— I'mypman B.E. Teopuss BeposTHOCTEH U MareMaTHyecKas CTAaTUCTHUKA: Y4eOHOe
nocobue jyuist 6akanaBpoB. - M.: FOpaiit: U] FOpaiit, 2012. — 479 c.

— IIpocto o0 6oabImuX MaHHBIX : Tep. ¢ anrt. / Jpkynut ['ypsun, Anan Hetomkent, @epu
Xamnmep, Mapcus Kaydpman ; Coepbank. - Mocksa : Okemo, 2015. - 393, [2] c.: ui. - ( bubnuotexa
Co6epbanka ;1. 58: ) . URL: http://sun.tsu.ru/limit/2016/000553356/000553356.pdf.

— A. B. boasmue nannsie. Big Data / MakmanoB A. B., XKypasnes A. E., Teiaasikaps J1.
H.. - Caukr-IletepOypr : Jlanb. - 188 c¢.. URL: https://e.lanbook.com/book/165835.

— Heiwiren I1. I. Python : MCKyCCTBEHHBIM HMHTEIJICKT, OOJBIINE JaHHBIC U OOJAYHBIC
Beraucienus / [lon Hdeiren, Xapsu Jeliten. - Cankr-IlerepOypr [u ap.] : [Turep, 2020. - 861 c.:
Ta0JI1., WII.

— Hansu D. I'. Metoasl, Mosenu, cpeAcTBa XpaHEeHUsI 1 00paOOTKH JaHHBIX : YYEOHHUK :
[1s1 GakaJlaBpOB M MaruCTpaHTOB BCeX crenuaibHOcTed, acupantoB] / 3. I'. [JansanH, 1O. A.
3enenkoB ; ®unancoBeid yH-T nipu [IpaBut. Poc. @ex.. - Mocksa : By3oBckuii yuebHuk [u ap.],
2017.- 167, [1] c.: puc., Tabm.

- [Tapamono WM. FKO. Meronbl U MOAENH HCCIEIOBAHHS CIOXHBIX CHCTEM H
00paboTku Oonbiux AaHHbIX : MOHOTpadus / [lapamonos U. 0., Cmarun B. A., Koceix H. E.,
XomoneHko A. JI.. - Cauakr-IlerepOypr : Jlans. - 236 c..

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

- Boposnos . B. Data Mining - TexHonoruu 00padoTKH OOJIBININX JAHHBIX : Y4eOHOE
noco6ue / B. Y. Boponog, JI. 1. BoponoBa, B. A. Ycaues. - MockBa : MOCKOBCKHI TEXHHUECKUAN
YHUBEPCUTET CBsA3U U uHpopmatuku, 2018. - 47 c.

- Boponos . B. Data Mining - TexHOIOTrHH 00pa0OTKK OOJBIINX JAHHBIX : y4eOHOE
nocooue / B. V. Boponog, JI. 1. BoponoBa, B. A. Ycades. - MockBa : MOCKOBCKHI TEXHHUECKUAN
YHUBEPCUTET CBs3U U uHpopmaTuku, 2018. - 47 c.

B) pecypchbl cetu HTEepHeT:
— OBC «JIanb» https://e.lanbook.com/.

OBC «Koncynerant cryaerTay https://www.studentlibrary.ru/.
OBC «¥Opaiit» https://urait.ru/.
3BbC ZNANIUM.com https://znanium.com/.

— Cratbu no Big Data [DneKTpOHHBIN pecypc]. URL:
http://vital.lib.tsu.ru/vital/access/manager/Repository?query=Big+data&queryType=vitalDismax
&x=0&y=0 (nara obpamenus: 15.09.2021).

- Bl-pemenunit u MPOEKTOB [DneKTpOHHBII pecypcl]. URL:
http://www.tadviser.ru/index.php/Bl (nata oopamenus: 15.09.2022).

— bonpmme JTAaHHBIE (Big Data) [DneKTpOHHBIN 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) (mara oopamienus: 15.09.2022).

- In-Memory Computing [OnexkrponHsIit 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 oopamenus: 15.09.2022).
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13. Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHIA

JIMIeH3NOHHOE U CBOOOTHO paclpocTpaHsIeMoe IPorpaMMHOe 0OecTiedeHHeE.
— OmnepanmonHas cuctema Windows 7-10 wim Linux;

— O¢ucnsriii naker Microsoft Office 2013 unu OpenOffice.

— Bpay3sep ms paboTsl B 31ekTpoHHOM Kypce iDO.

14. MaTtepuajbHO-TeXHUYECKOe o0ecrieyeHue

AyauTtopun JUisl IPOBEICHUS 3aHATUHN JIEKIMOHHOTO THUIIA.

Ayautopuu Uil TPOBEACHUS 3aHATHI CEMMHApPCKOTO THIA, WHIUBUAYAIbHBIX H
CPYIIIOBBIX KOHCYJIBTAUUN, TEKYLIErO0 KOHTPOJISA U TPOMEKYTOYHON aTTECTallUU.

[Tomemienust Iss cCaMOCTOSITENNFHONW paboTHI, OCHAIEHHBIE KOMIBIOTEPHONH TEXHUKOH U
JIOCTYyNOM K ceTH VHTepHeT, B 3JIEKTPOHHYIO HH(OPMAIMOHHO-00pa30BaTENIbHYIO Cpely U K
UH(OPMALIMOHHBIM CIIPABOYHBIM CHCTEMaM.

Jlnst npoBeaeHus MPaKTUYECKUX 3aHATUI TPYNIOBBIX U UHAUBUIYAJIbHBIX KOHCYJIbTALlUM,
TEKYIIET0 KOHTPOJSI M MPOMEXKYTOYHON aTTeCTallui HEOO0XOAWMa ayJIuTOpHsl, OCHAICHHAS
000pyI0BaHNEM U TEXHHUECKUMHU CPEACTBAMU O0YUYEHUS: KOMITBIOTEP IpernoaaBarens (HOyToyK),
IIEPCOHAJIBHBIC CTYJECHUYECKHE KOMIIBIOTEPBI C IMOAKIOYeHHeM K cetu «MHTepHeT»y u
obecrnieueHrneM JO0CTyIa B 3JIEKTPOHHYIO HHPOpMAIIMOHHO-00pa3oBarenbHyto cpeny HU TI'Y.

[Tomemienust 11 caMOCTOSTENBHON pabOThl O0YYaAIOUIMXCS OCHAILLEHBl KOMIIbIOTEPHOU
TEXHUKOW C BO3MOXKHOCTHIO MOJAKIIIOUEHUsI K ceTH «MHTepHeT» U obecrneynBarone A0CTYyI K
AJIEKTPOHHOM oOpasoBarenbHoi cpene HU TI'Y.

15. Uudopmanusi o pazpadboTunkax

IMoryma Amnekceii AHApeeBWd, MOUEHT Kadeapel HHPOPMAMOHHOTO OOECIeYeHUs
MHHOBAllMOHHOW  JEATENbHOCTH  (aKyJbTeTa HHHOBALMOHHBIX TEXHOJIOTUH, KaHIUAAT
TEXHUUYECKUX HaYK.



