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1. leab ¥ nIaHUpYyeMble Pe3yJabTAaThl 0CBOEHUS THCIUILIMHbI

[enbto 0OcBOEHUS AUCHUILINHBI SBIsETCS (POPMUPOBAHUE CIEAYIOIUX KOMITETEHIIUH:

BK 2 — CrnocobeH ncnoibp30BaTh Hay4yHbIE METOABI JJISI PELICHHs MPO(EeCCHOHATBHBIX
3a1au

OIIK 1 - Cnocoben pemars mnpodeccHoHaNbHBIE 3aJa4ydl M HCIOJIb30BaTh B
MPAKTUYECKON AESITENbHOCTH HOBBIE 3HAHUS U YMEHHUS, MOJIyY€HHbIE B TOM YMCJIE B 00JIACTSX,
HEINOCPEACTBEHHO HE CBSI3aHHBIX C NHHOBAI[MOHHOM J1€ATEIbHOCTHIO

OIIK 2 — CnocobeH apryMeHTHPOBAaHO BBIOMpaTh W OOOCHOBBIBATH CTPYKTYPHBIC,
AITOPUTMUYECKHE, TEXHOJOTMYECKME W  MPOrpaMMHBIE  PEIIEHUs I YIpPaBICHUS
MHHOBAIIMOHHBIMU MPOIIECCAMU U MPOEKTaMH, PEAIN30BbIBATh UX HA MPAKTUKE MPUMEHUTEIIBHO
K MHHOBAI[MOHHBIM CHUCTEMAaM MPEINPHUATHS, OTPACIECBHIM U PETHOHAIBHBIM MHHOBAIIMOHHBIM
cUcTeMaMm

Pe3ynbraramMy 0CBOEHUS IMCLUUIUIMHBI SBIISIOTCS CIEIYIOIINE UHAUKATOPBI TOCTHKEHUS
KOMIIETECHIINH:

POBK 2.1 3HaeT 0CHOBHbIE METObI HAYYHBIX MUCCIICIOBAHUM

POOIIK 1.3 PaccmarpuBaeT u mnpeajaraeT BO3MOXHBIE BapUAHTBl PELICHUS
pohecCHOHANBHON 3a7auu ¢ MPUBJICYECHUEM MAaTeMaTUYECKUX METOAOB U MOJEINEH, ONUpasich
Ha CTpaTernyecKue 3aauu pa3BUTHS SIKOHOMUKHU

POOIIK 2.3 CniocobeH npUMeHsITh Ha MPAKTUKE aITOPUTMUUECKHUE, TEXHOJOTUYECKUE U
MPOrpaMMHBIE PEIlIeHUs Jis YIPABICHHS HHHOBAIMOHHBIMU MPOIIECCAMU U TIPOEKTAMU

2. 3a1a4u 0CBOEHUS! TUCIUILIMHBI
Llenpro OCBOCHUS JTUCLUILIMHBI «AHAIH3 OOJIBIINX JaHHBIX) SBISETCS TEOPETUYECKAs
NpaKkTUYecKas MOATOTOBKA CTYACHTOB K paboTe ¢ OOJBIIMMHU JTaHHBIMH. 3HAHHSA, ITOJy4YCHHBIE B
pe3ysbTare OCBOCHHS IUCHUIUIMHBI, TOMOTYT Hpu cOope M aHanmu3e OOJbIIUX OO0BEMOB
CTPYKTYPUPOBAaHHOW WIJIM HECTPYKTYpHUpPOBAHHOH WH(pOpMaImu, Tpu pa3paboTke Mojenei
JIAHHBIX U TTOJTy4YCHUH HOBBIX 3HAHUI.
3amaun OCBOCHUS AUCIUTITAHBIL:
e MpUOOpETeHHE CTyAEHTAaMM 3HAHUH O TEXHOJIOTUSAX TIOATOTOBKH, XpaHEHUS,
00paboTKH U aHAIM3a OOJBIITNX JTAHHBIX;
e MPUMEHEHHE CTATMCTUYECKUX M MaTeMaTHYeCKMX METOAOB JUI aHalIn3a OOJbIINX
00BbeMOB HH(OpMaLINH;
e mpuoOpeTeHue npakTHueckux HaBbIKOB paboTsl ¢ VM Cloudera Hadoop.

3. MecTo IUCUMIIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl
JucuumuimHa oTHOCUTes K bioky 1 «/lucuurimnael (MOIyam)».
JlucuuninHa OTHOCUTCS K 00s13aTeNIbHOM YacTH 00pa3oBaTebHON IPOrpaMMBl.

4. Cemectp(bl) ocBoeHHs M opma(bl) IPOMEKYTOUYHOMH ATTECTALMM 110 JMCHUIINHE

[TepBoIii ceMecTp, 3a4€T C OLIEHKOU

5. Bxoanble TpeOOBaHMS 1JIs1 OCBOEHUS U CIMIIMHBI

Jljis ycTIenHOro OCBOCHUS TUCIUIUIMHBI TPEOYIOTCS KOMIIETEHLIUH, CPOPMUPOBAHHBIE B
XO0/Ie OCBOEHHS 00pa30BaTeIbHBIX IPOTrpaMM HPEAIECTBYIOIETO YPOBHA 00pa30BaHusl.

VYcnemHoe OBNAaJ€HWE JAHHOW JHUCHMIUIMHOM  MpPEANoJaraeT IpeIBApUTEIbHBIE
TEOpEeTUYECKHE 3HAaHUS U MPAKTUYECKHE HaBBIKK MOTy4YeHHbIe B aucuuminie « apopmaTukar.

6. SI3bIK peaau3anun

Pycckuit



7. O0beM TUCHUIIIHHBI

OO6m1ast TpyI0€MKOCTh TUCIMIUIMHBI COCTABIISAET 3 3.€., 108 yacoB, U3 KOTOPHIX:
-nexun; 12 4.

-IIPaKTUYECKUE 3aHITHS: 28 4.

O0BeM caMOoCTOSTENBHON pabOTHI CTYIEHTA ONPEAEIICH yYeOHBIM IUTAHOM.

8. ConeprkaHue TMCUUILIHHBI, CTPYKTYPUPOBaHHOE 110 TEMaM
Tema 1. bonbine nanHbie (BBEICHUE).
[TonsTe GoybIMX AaHHBIX. bosbiye qanHbie B On3Hece. ICTOUHUKN OOJBITNX JTaHHBIX.

3amayn OONIBIINX JAHHBIX.

Tema 2. MeToauku aHanu3a OOJIbIINX JaHHBIX
Metonukn aHanmu3a OOJIBIIUX JaHHBIX. Busyanmsamus OonbIuX JaHHBIX. CEepBUCHI

BU3YyaJIM3alluu OOJIBIINX JaHHBIX.

HDFS.

Tema 3. MHcTpyMeHThl Bonbpmnx gaHHbBIX
Hadoop Apache. Pabota ¢ BuptyansHoit mamunoi Cloudera.

Tema 4. TexHonoruu xpaHeHust 1 00pabOTKU GONBIINX JAHHBIX
TexHonoruu XxpaHeHus AaHHBIX. TeXHONOrMM 0O0paboTku naHHbIX. DaiioBas cucrema

Tema 5. Beraucnurensroe siapo Hadoop
MapReduce. YARN. Pemrenne MapReduce 3amgaum.

Tema 6. Cxkpunrtsl Pig
BricokoypoBHeBas minatdopma. Vcrnonp30BaHue BEIYUCIUTENFHOTO Mexanu3ma Pig

Tewma 7. Ba3wr nanubsix Hadoop.
bassr ganabix Hadoop SQL u NoSQL. Uuctpyment SQL Hive.

Tema 8. O3epo naHHBIX
Osepo nannbIXx. KopriopaTuBHOE XpaHWIUIIE.

TeMbl H CoAEcpKaHUE NIPAKTUHICCKHUX paﬁoT

IIpakTnueckas padora Nel Terminal

1. BelaenuTe ¥ ONMUIIUTE OCHOBHBIE MPEUMYIIIECTBA Pa3BEPTHIBaHUS Kiiactepa Hadoop B
«obnake». CocTaBbTe KpaTKUN OTYET.

2. CkauaiiTe o0pa3 BupryansHoi ManmHbl Cloudera QuickStart
(ckauath) MPEeAOCTABICHHBIN CITIOHCOPAaMU TSl 00pa30BaTEIbHBIX IETICH.

3. YcraHoBute u 3amyctute BUpTyaibHyto MamuHy Cloudera QuickStart. CoctaBbre
KpaTKUH OTYeT.

4. Cospnaiite B HDFS pabouyro manky "labl1".

[TpousBenute 3arpy3ky B HDFS Bcex ¢aiinos u3 apxusa data labl.zip B co3mannyto

paHee AUpeKTOpHIo. BeiBenuTe Ha 3kpaH nepsbie 15 cTpouek (aiina.

6. Wzyunte koa mkdir.java u3 Baoxenus hdfs mkdir.zip. Ucnons3ys
CKOMITMJIMPOBaHHBIN jar-akeT hdfs_client.jar ¢ momoripro koMaH IbI
«hadoop jar hdfs_client.jar mkdir [Directory Path]» co3maiite pabouyio AUpEKTOPHIO
labl _files. OnumuTe BBIBOJ pabOTHI jar-nakeTa Mpu ero KOppeKTHOM U

o
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HEKOPPEKTHOM HCIOJIb30BAHUH, & TAKKE B CIIy4asix, KOT1a JUPEKTOPHUST YKe
CYLIECTBYET.

IIpakTnueckas padora Ne2 MapReduce

=

3anycture ckommmmpoBanHbii WordCount.jar makeT ucmoab3ys Y ARN.

3amyctute python ckpuntel mapper.py u reducer.py B Bune hadoop-streaming 3a1adn
JUIS TAHHBIX MPUIIOKEHHBIX B apXUBE.

Onwummre kKakuM o0pa3oM HeoOxoaumMo u3MeHuTs ko1 WordCount.java, 4ToObI
CKOMIIIJIMPOBAHHBIN MaKET MOXKHO OBLIO 3allyCKaTh C apryMEHTaMH BXOAHAS U
BBIXOJIHASI TUPEKTOPUS?

OnumuTe kKakuM o6pazoM Heobxoaumo u3MeHuTh ko WordCount.java, 9To0bI
pe3yabTaT MOoJCUeTa YacTOT OIMOOYHO MMOKA3bIBaJ YABOCHHBIC 3HAUCHHUSL.
[IpemyioxuTe 2 BapraHTa NMpaBokK: 11 3Tana Map u jyist atarma Reduce.

IIpakTHyeckast padora Ne3 Pig Latin

1.

2.

[TpousBeaute 06paboTKy (aiina 2018.txt mm 2019.txt u3 apxuBa, data_lab3.zip c
nomolisio ckpunta Pig latin:

[IpousBenure 3arpysKy.

N3Baekure nepsoie 30 cTpok daiina.

BriBequTe nx Ha 3KpaH.

[Ipouzsenure rpynnupoBky no npusHaky DATE.

[TpousBeuTe aHAINU3 YCPETHEHUS TI0 BBIICTICHHBIM TPYIIIIAM.
[IpousBeanTe COPTUPOBKY pe3yIbTaTOB.

BriBenute Ha skpan 10 cTpok pe3yibrara.

[ToBTOpUTE ONepanuu A daitnos u3 apxusa lab3 variant.zip coriacHo BameMmy
BapuaHTy. COBMECTHO C YCPEIHEHUEM HCIIOIB3YHTE TAaKXKE arperupyronue GyHKIHH
MUHUMYyMa U MaKCUMyMa.

NoookrwnpE

IIpakTnyeckas padora Ne4 SQL Hive

[Ipoussenute oOpadoTKy aitna 2018.txt, u3 apxruBa NPUIOKEHHOTO K 33JaHUIO, C
nomolnso ckpunra Pig latin:

CozpnaiiTe HOBYIO 0a3y JaHHBIX

Co3paiiTe cxemy peNsLUOHHOMN TaObIUIIbI

[TpousBeanTe 3arpy3Ky JaHHBIX

W3zenexute nepsoie 10 cTpok daiina

Cozpnaiite view ¢ rpynnupoBkoit o npuzHaky DATE u ananu3zom ycpenHeHus 1o
BBIJICJIEHHBIM TPYIIIaM

Cnemnaiite 3ampoc K vView 1 IPOU3BEAUTE COPTUPOBKY pe3yIbTaTOB

CoxpanuTte pe3yabTar B Ta0nuIe

2. TloBTopuTe omepanuy Jjsi Ipyrux (paiaoB apXuBa, COTJIACHO CBOEMY BapHAHTY.
CoBMECTHO € YCpEIHEHUEM HUCIIONb3YHTE TaKKe arperupyromue GyHKIuu
MUHHMYMa U MaKCHMyMa.

IIpakTnueckas padora NeS. Utorosoe 3aganue

B sToM 3aaHuK BaM HY>KHO MPOAEMOHCTPHUPOBATH YMEHHE UCITOIB30BAHUS
KommoHeHT Hadoop:

HDES
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e MapReduce

e Pig

e Hive
Bri6epute Habop TaOIUYHBIX JaHHBIX U COXPAHUTE €ro (Harpumep, ¢ moMoIpio MS
Excel) B TexcToBbIif hopmaT (CSV). D10 MOTYT OBITH TaHHBIE, CBA3aHHBIE ¢ Bameit
JeSITeNIbHOCTBIO, OTKPBITHIE JaHHBIE, MOJICJIbHBIE TaHHBIE.

2. IlpousBenurte uccien0BaHKE MO TUIAHY:

e BriOepure BapuaHT nHdpacTpykTypsl Hadoop

o IIpoussenure 3arpy3Ky JaHHBIX

e [IpoBeaute 00pabOTKy JaHHBIX cpeacTBamMu Hadoop

o Ilpemnoxxure BapruaHThI IO 000TANICHUIO (paCIIUPEHUIO HAbopa MPU3HAKOB)
HUMEIOIIUXCS TAaHHBIX.

[Tpunoxure KpaTkuii OTYET, COACPIKAIINIA ONMCAHUE JAaHHBIX, IPOOIEMATHKY MX

HAKOIUICHUS U 00pabOTKH, IIaru UCCIIeI0OBaHus (10 MJIaHY BHIIIE), BBIBO/.

9. Tekyumuii KOHTPOJIb MO AUCHUILIUHE

Texymuii KOHTPOJb MO IUCIMIUIMHE MPOBOAUTCSA IyTEM KOHTPOJISA IOCEIIAEMOCTH,
MMPOBEACHN A KOHTPOJIbHBIX pa60T, TCCTOB I10 JICKHMOHHOMY MAaTCpHally, BBIIIOJIHCHUSA JOMAITHUX
Y TIPaKTUYECKUX 3aIaHuii, U (PUKCUpPYyETCs B (OpME KOHTPOILHON TOYKH HE MEHEE OJHOIO pasa
B CEMECTP.

O1leHOYHbIE MaTepualibl TEKYIIEro KOHTPOJs pasMmerieHbl Ha caiite TI'Y B pasgene
«Hudpopmarust 006 o6pazoBaTensHOM porpamme» - https://www.tsu.ru/sveden/education/eduop/.

10. lMops1ok NpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MIPOMEKYTOYHOH aTTeCTAIlUH

3ayer C OLIEHKOH B MEPBOM CEMECTpE MPOBOAMTCS B MHCbMEHHOW (popme mo Ouieram.
buner copepxkuT Tpu TeopeTndeckux Bompoca. [IponomkurensHocTs 3a4era 1,5 gaca.
[IpuMepHBIi IepeYeHb TEOPETUYECKUX BOIIPOCOB

1. [TonsiTne «Oonpmmx nanHbIX» (Big Data). Onpenenenue u uctopus.

2. bonbune nanneie (Big Data) B OuszHece. AcniekTsl, QyHKIUH, 3a/1a4H.

3. Hcrounnku OoJbIIMX JaHHBIX MO oTpacisaMm. [IpenmymiectBa paboThl €
OOJBITMMH JAHHBIMH.

4. OnumuTe METOAUKH aHAJIN3a OOJIBIINX JaHHBIX.

5. Metoauka Busyanuzanun. ONUAIIATE CYyTh METOJWKH, BAPHAHTHI HHTEPIPETALINH,
BUJBI M IPUBEUTE IPUMEPBI.

6. Jaitte xapakrepuctuky Big Data Ha MUPOBOM pBIHKE.

7. Oxapaxrtepusyiite Big Data B Poccun.

8. [Togxompl W WHCTPYMEHTHl XpaHEHWs bBONBIIMX JaHHBIX, allbTEpPHATHBHEIC

Hadoop HDFS. Onumure noctynHble MHCTpyMEHTHI, anbrepHaTuBHble Hadoop HDFS, u
OCHOBHBIE CLICHAPUHU UX MCIOJb30BaHUS.

9. [TosicHuTe mNpUHLMI JOKaTbHOCTH JaHHbIX. Kakoil mnoaxon pnaer Oosblie
TMOKOCTH ¥ YHUBEPCAILHOCTHU MpH paboTe ¢ JaHHBIMU?

10.  aiinosas cucrema Hadoop. [Ipunimmnel Xxpanenus AanHbix. Kakas ucrnonb3yercs
MOJIETb?

11.  YARN. Yro 3T0 32 HHCTPYMEHT U JIJIsl YETO UCHOIb3YeTCs?

12. Uncrpyment Hadoop st pacnpeneneHus BEIYUCIUTEIBHBIX PECYPCOB KiIacTepa.
[TosicauTe mpuHLIMT pabOTHI.

13.  Ommmute xoumenmuio MapReduce. Chopmynupyiite 3a1aqy 00paOOTKH TaHHBIX,
KOTOPYIO MOKHO PEIINTh, UCIOJIBb3Ys TOJIbKO Map (hyHKIHIO.

14.  Pig. Yto 3TO 3a HHCTPYMEHT M ISl YETO UCTOIb3yeTCs?

15.  Hive. Uro 3T0 32 HHCTPYMEHT U JJISl YErO MCIIOJIb3YyeTCs?

16.  bompmme manubie B OusHece. [lepeuncinre rpynnsl ¥ MPUBEANTE IPAMEPHI.

17. bonpmue gaHnakie B MapKCTHUHTC. HpeI/IMy'H_[eCTBa, 3aaa4d U OCIn.
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18. Onummre mpuMep 3a7adu OTHOCSIIEHCS K poOieMaTuke bonbInx TaHHBIX
19.  MHaiite onpenenenue Data Mining. Kakue mMeTonuku aHanam3a HCMOIB3YIOTCS B

Data Mining?

20. [TocTpoeHre aHaTUTHISCKUX MOJIeTICH B TTAMATH

21. Be3omacHOCTh XpaHEHUS U UCTIOIB30BAHUS OOJBIINX TAHHBIX.

22. Kakue cymectBytor CYB]/l nna xpanenus bonbsmux nanHbix? B yeM orinuuue
PEISIIUOHHBIX OT HEPEISIIUMOHHBIX ?

23. Pemenus ximacca SQL u NoSQL nan Hadoop. B uem otiuure u ocobenHoctu?

24, OCHOBHBIC OIIUCATEIBLHBIC CTATUCTUKHU.

25. ITouckoBbie cuCTEMBI B O0IBIITNX MaHHBIX. VX poib, 3anaun. Mcnons3oBanue M.

26. Metonsl ananmm3a u 00pabOTKM MJaHHBIX. [lepeduncnuTe METONBI H  UX
OCOOEHHOCTH.

27. Mogenu pacrpeneneHHbIXx BbluucieHuid MapReduce wu  Percona server.
[Tepeuncnure UX 0OCOOEHHOCTH M MPEUMYIIIECTBA.

28.  Osepo mansbiX. s yero ucnonb3yercs? KoHmenmus o3epa JaHHBIX?

29. [IpuBenuTe onpeneneHrue MOHATHIO "MIKada" B CTAaTUCTUYECKUX METOJaX aHaau3a

JAHHBIX WX pa3Iudusi, WHOOPMATUBHOCTHP M KOJHMYECTBO JOMYCTHMBIX MAaTEMaTHYCCKHX
IEUCTBUI.

30.  Omnpepenute pa3nuuus MEXKAY I[MapaMETPUYECKUMH, HEMapaMETPUYECKHUMU |
HOMMHAJIBHBIMHA METOJIaMHU.

31.  OnumuTe OCHOBHYIO HICI0 KOPPEISIIMOHHOTO aHanu3a. [IpuBennuTe npuMepsl.

32.  OnumuTe OCHOBHYIO HJICI0 PErpecCHOHHOr0 aHanu3a. [IpuBeaure npumMepsl.

33.  OnumuTe OCHOBHYIO HJICIO JMCIIEPCUOHHOTO aHanu3a. [IpuBeanTte mpumepsr.

34.  OnumuTe OCHOBHYIO HJICIO KJIaCTEpPHOTo aHanu3a. [IpuBeanure npumepsl.

35.  JIMCKpUMHHAHTHBIN aHAIM3: MOJEIb U O0IIast PO ypa BHIIOTHECHUSI.

36.  IIpuBenure npumepsl pakropHoro ananuza. Llenau. [Ipuseaure npumepsl.

37. [TporpamMmHBbIe cpecTBa aHanu3a AaHHbIX. [IpenmyiectBa u Henocrarku 110.

Pe3ynbraThl 3adyeTra C OLIEHKOH ONPENENSAIOTCS OLEHKAMH «OTIMYHO», «XOpOILOY,
«YZAOBIIETBOPUTEIBHO», HEYAOBIETBOPUTEIBHOY.

OneHka «OTJIMYHO» BBICTABISIETCA, IPU YCIOBHUM TJIYOOKOrO M TPOYHOTO 3HAHMS
MaTepuaia Kypca, HCUEPIIBIBAIOLIETO, OCIIE0BATEIBHOTO, YETKOTO U JIOTHYECKH BEICTPOEHHOTO
orBera. [Ipu oTBeTe Ha BOMPOC CTYJIEHT HE TOJBKO M3JIaraeT MaTepual, HO yMEET CBS3bIBAaTh
TEOPHIO C MPAKTUKOH, MPUBOJIUTH HpPUMEPHl WULIIOCTpHpyrolme orBeT. CTyaeHT CBOOOIHO
CIPABJISIETCS C BBIUMCIMTEIbHBIMU 33JjauaMu, HE 3aTPYAHSIETCS C OTBETOM MPU BUIOM3MEHEHUU
3aJJaHMii, UCTIOJIb3YEeT B OTBETE MaTepual U3 Pa3IMYHbIX UCTOUHUKOB JIUTEPATYPHl, IPABUILHO
000CHOBBIBAET CBOM PEIICHMS], BJIaZIe€T pa3HOCTOPOHHUMHU HAaBbIKAMU U IPUEMaMU BbITIOJTHEHUS
3aaHuii 10 (POPMUPOBAHUIO MTPO(HECCHOHATBHBIX KOMIIETEHIIHH.

OneHka «XOpOIIO» BBICTABISAETCS CTYIEHTY, TMpU YCIOBUU TBEPAOIO 3HAHUS
Mmatepuana. OTBedas, CTyIE€HT TpaMOTHO M IO CYLIECTBY, M3JaraeT marepuan Kypca, He
JIOTIyCKasi CYILECTBEHHBIX HETOYHOCTEH B OTBET€ HA BOIPOC, MPABWIBHO MPUMEHSET
TEOpPEeTUYECKHE 3HAHMS NpPU PEHIeHWH MPAKTUYECKHX 3a/ad, peIlaeT TUIOBbIE 3ajauu 0e3
OIMOOK, MOXKET 3aTpyIHATHCA C OTBETOM TMpU BUIOW3MEHEHUU 3aJaHUl, HCIBITHIBAET
TPYAHOCTHU B IPUBEIEHUS IPAKTUUECKUX IIPUMEPOB.

OneHka «yIOBJIETBOPUTEIBHO» BBICTABISIETCS CTY/IEHTY, KOI/Ia OH UMEET 3HaHUS TOJIBKO
OCHOBHOT'O Marepuaia, UCIOJb3yeT B OTBETaX HETOUYHbIE (OPMYIHMPOBKH, MpPU OTBETE €CTh
HapyIICHUs JIOTHYECKON IOCIEI0BaTENIbHOCTH B M3JIOKEHHS BOIPOCA, CTYACHT MHCIBITHIBAET
CJIIOKHOCTM IIPU BBIIIOJIHEHUU NPAKTHUUECKUX 3aJaHMM, 3aTpyIHSETCS CBA3aTb TEOPHUIO C
MPAKTUYECKUMHU [TPUMEpPaMHU.

OreHKa «HEyJIOBJIETBOPUTEILHO» BBICTABIISAETCS CTYJEHTY, KOTOPBIH He 3HaeT OoJiblIen
YacTH IMPOTrPaMMHOIO MaTepualla, HEyBEpPEHHO OTBE€YAaeT Ha BOIPOC, JOIYCKaeT IpyOble
OLIMOKH, HE MOKET PEIIUTh TUIIOBBIE 3a/1aUH.



OnieHOUHBIE MaTepUaIIbl Ui MPOBEACHUS MPOMEKYTOUYHOM aTTECTAIIMU PAa3MEILECHbI Ha
caiire TI'Y B pasmene «Mudopmanuss 00  oOpa3oBarenbHOM  mporpaMme» -
https://www.tsu.ru/sveden/education/eduop/.

11. YyeOHO-MeTOAMYECKOE 00ecIIeueHue

a) DJIEKTPOHHBINA YUeOHBIN KypC IO TUCIUIIIMHE B AJICKTPOHHON 00pa30BaTelIbHON cpejie
«iDO» - https://Ims.tsu.ru/course/view.php?id=19827

0) OlieHOUHBIE MaTepHalibl TEKYHIEro KOHTPOJIS M MPOMEXKYTOYHOM aTTeCTallH I0
JTUCITUTLTAHE.

B) [lnan mpakTH4ecKkux 3aHATUHN MO AUCLUILIIHHE.

r) MeToaudeckue yKa3aHusl 1o IPOBEACHHUIO TaAO0OPaTOPHBIX paboT.

12. Ilepeyennb yueOHoOiIi JJuTepaTypbl U pecypcoB ceTu UHTepHeT

a) OCHOBHas JUTEparypa:

o Kabanosa T.B., Mapronuc H.}O., [Ipuknagnas craTuctuka. (yueOHO-METOINYECKOE
nocodue), Tomck: TT'Y. 2007. — 104 c.

e I'mypman B.E. Teopus BeposTHOCTEH U MaTeMaTHYecKasl CTAaTHCTHUKA: yueOHOe
nocobue st 6akanaspos. - M.: FOpaiit: ]I FOpaiit, 2012. — 479 c.

e Ilpocto o 6onpmMX AaHHBIX : Tiep. ¢ anri. / [xkyaurt ['ypsun, Anan HeromkeHr,
®epn Xanmep, Mapcus Kaydman ; Coepbank. - Mocksa : Dkemo, 2015. - 393, [2] c.:
ui. - ( bubnuorexka Coepbanka ;1. 58: ) . URL:
http://sun.tsu.ru/limit/2016/000553356/000553356.pdf.

e A.B. bonbuue nannsie. Big Data / MakmanoB A. B., XKypasnes A. E., Teinasikapsb
JI. H.. - Cankrt-TlerepOypr : Jlans. - 188 c.. URL: https://e.lanbook.com/book/165835.

e Jlewiten I1. JI. Python : uckyccTBeHHbIN MHTEIIEKT, OOJBIIINE JaHHbIC U O0JIauyHbIe
Beraucienws / [Ton deiiren, Xapsu Jeiitren. - Cankt-IlerepOypr [u ap.] : [urep,
2020. - 861 c.: Ta01., uiI.

e Jlagsan 3. T'. Meronpl, Moienu, cpeACcTBa XpaHEHUsI U 00paOOTKH JITaHHBIX : Y4EOHUK :
[u1st GakaaBpOB U MarucTPaHTOB BCeX CIielManbHOCTEH, acnupantoB] / O. I'. lansn,
1O. A. 3enenxos ; ®unancoBbld YH-T npu [IpaBur. Poc. @ex.. - Mocksa : By3oBckuii
yuebHuk [u 1p.], 2017. - 167, [1] c.: puc., Tabdmn.

0) IOMOJHUTENbHAS JIUTepaTypa:

e U. KO. MeToapl U MOJIENTH UCCIIEIOBAHMS CIIOKHBIX CUCTEM U 00pabOTKH OOJIBITNX
naHHbIX : MoHOrpadus / [Tapamonos U. 1O., Cmarun B. A., Kocsix H. E., XomoHeHKO
A. Jl.. - Cankr-IletepOypr : Jlans. - 236 c..

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

e Boponos . B. Data Mining - TexHonoruu o0paboTKu O0NbIINX JaHHBIX : y4eOHOe
nocobue / B. U. Boponos, JI. . Boponosa, B. A. Ycaues. - Mocksa : MockoBckuit
TEXHUYECKUM YHUBEPCUTET CBsI3U U MHPopmaTHky, 2018. - 47 c.

e Boponos . B. Data Mining - TexHoi0ruu o0paboTKu OOJIBIINX JTaHHBIX : yuyeOHOe
nocobue / B. U. Boponog, JI. 1. Boponosa, B. A. Ycaues. - MockBa : MockoBckHit
TEXHUYECKUI YHUBEPCUTET CBsA3U U MH(popmaTuku, 2018. - 47 c.

B) pecypchl cetr IHTEpHET:

e DOBC «Jlanbpy https://e.lanbook.com/.

e DBC «KoncyapraaT cTymerTay https://www.studentlibrary.ru/.
e DOBC «Opaiit» https://urait.ru/.

e DBC ZNANIUM.com https://znanium.com/.



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

o CraTtbn 1o Big Data [DneKTpOHHBIN pecypc]. URL:
http://vital.lib.tsu.ru/vital/access/manager/Repository?query=Big+data&queryType=v
italDismax&x=0&y=0 (marta obpamenus: 15.09.2021).

e Bl-pemenniit u MPOEKTOB [DneKTpOHHBIN pecypc]. URL:
http://www.tadviser.ru/index.php/Bl (nara obparuenus: 15.09.2022).

e bonpmme JTaHHbIE (Big Data) [DneKTpOHHBII 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
obpamenus: 15.09.2022).
« - In-Memory Computing [DnexkrponHsIii 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%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) (mara oOpareHus:
15.09.2022).

13. llepeyens UHPOPMAIMOHHBIX TEXHOJIOTUH

JIuneH3noHHOEe U CBOOOIHO PacpOCTpaHAEMOE IPOrpaMMHOE OOeCIICUeHHE.

JUiss TipoBeCHUS JICKIIMOHHBIX W MPAKTUYCCKUX 3aHATUH HEOOXOIUMO JIMIIEH3MOHHOE
obecrieuenue: OrnepanmonHas cuctema Windows 7-10 miam Linux, Adobe Acrobat Connect.
Oducnerii maker Microsoft Office 2013 nmu OpenOffice.

JIJis TpoBeACHMS MPAKTHYCCKHUX 3aHATHH HEOOXOIMMO JIMIEH3HMOHHOE IIPOrpaMMHOE
obecrieuenne: OC Windows 7-10 mnmm Linux, cBoOOIHO-pacrpoCTpaHseMblii MPOTrpaMMHBIN
OPOAYKT BUPTyalU3alUU sl onepaloHHBIX cucteM Microsoft Windows mnm Linux Oracle
VM VirtualBox.

Bbpayzep Google Chrome/Opera/Firefox ans paboTsl B 31ekTpoHHOM Kypce Moodle.

14. MaTtepua/jibHO-TEXHUYECKOe o0ecreyeHue

Aynuropun ajis NpOBEAEHUS 3aHATUH JIEKIIMOHHOTO TUIIA.

AyauTtopun U1 TIPOBEACHUS 3aHATUH CEMHHAPCKOIO THUNA, HWHAWUBUIAYAIBHBIX U
IPYIIIOBBIX KOHCYIbTALM, TEKYIIETO KOHTPOJIA U IIPOMEKYTOYHON aTTECTALINH.

[TomemieHust 111 caMOCTOSATENbHON pabOThI, OCHAIIICHHBIE KOMIIBIOTEPHOW TEXHUKOH U
JOCTYNOM K ceTu MHTepHeT, B 3JIEKTPOHHYI0 HMH(POPMalMOHHO-00pa30BaTeIbHYIO Cpely U K
MH(OPMALIOHHBIM CIIPABOYHBIM CHCTEMAaM.

JUis  npoBeeHWs  NPAKTUYECKMX  3aHATUM  TIPYNIOBBIX W WHAMBHUIYAIBHBIX
KOHCYJIbTAllMM, TEKYIIEro KOHTPOJS M MPOMEXKYTOYHOM aTTecTallMd HeoOXoauMma ayJuTopus,
OCHAIlleHHass O00OpyJIOBaHMEM H TEXHUYECKUMM CpEACTBaMH OOyuYeHHs: KOMIIBbIOTEp
npenoaaBaresns (HOyTOyK), IEPCOHATBHBIE CTY/ICHUYECKHE KOMIBIOTEPHI C TTOJKITIOYECHUEM K CETH
«aTepHeT» M obecredeHHeM AOCTyHa B AJIEKTPOHHYIO WH(pOPMAIMOHHO-00pa30BaTEIbHYIO
cpeny HU TT'Y.

[TomernieHust A CaMOCTOSITENTLHOM pabOThl O0YYAIOIIUXCS OCHAIIEHBI KOMIBIOTEPHOM
TEXHUKOW C BO3MOXKHOCTHIO MOJKIIIOUeHUsl K ceTu «MHTepHeT» u obecrneynBarouiie A0CTYyI K
AIIEKTPOHHOM 0OpazoBarenbHOl cpene HU TT'Y.

15. Undopmauus o paspadorunkax

Iloryna Amnekceit AHApeeBUd, JOLEHT Kadeapsl HHPOPMAIMOHHOTO ObecredeHus
WHHOBAIIMOHHOW  J1eATeNbHOCTH  (haKylnbTeTa HHHOBALMOHHBIX TEXHOJOTHM, KaHAMIAT
TEXHUYECKUX HAYK.


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)
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)

