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1. HamumeHnoBaHue AUCHHUIIJINHDBbI

«O0paboTKa CTATUCTUYECKUX MOTOKOBBIX OOJBIINX TAHHBIXY.

2. llepevyeHb MJIAHMPYEMBbIX Pe3y/JbTATOB OCBOEHHSI 00pa30BaTeIbHON MPOrPaMMbI

(mepevyeHb KOMIIETEHIIHA)

IJIAHUPYEMBIX PE3YyJIbTAaTOB oﬁyqemm o AMCIOMIIJIMHE

C YKazsaHME€M HHAUKATOPOB HUX JOCTHXKCHHUA H

Tabnuna 1
Kon HaunmenoBanue Nupuxarops! nocruxenus | Pesyiabrarsl 00yuenusi (YMeHus 1
KOMIIe- | KOMIIeTEeHIIUH KOMIIeTEHIIUHN 3HAHM), COOTHECEHHbIE C
TeHIHH HHIMKATOPAMH JOCTUKEHUS
KOMIIeTCHIIHHU
YK-3 CrocoOGHOCTD 1. OObEKTUBHO OLICHUBACT | 3HaAMb: TPUHIIMITBI O0BETUHCHHSI
ONpeNeNsaTh U CBOM BO3MOXHOCTH U JAHHBIX U3 Pa3JIMYHbIX UCTOUHUKOB
peau30BLIBATH TpeGOBaHMs PasINYHbIX uHGOPMAITUH IS TIOCTIETYIOIIETO
MIPUOPUTETHI COLMAIbHBIX CUTYALHH. WX aHaJIM3a U 00pabOTKH.
COOCTBEHHOIH Ipunnmaet perenus B Ymems: GopmymupoBaTh U periaTh

JIeSITEIbHOCTH B
COOTBETCTBUH C
Ba)KHOCTBIO 33/1a4,
METOABI ITOBLIIIICHUSA
ee 3 pexTuBHOCTH

COOTBETCTBHUH C TAHHOM
OLIEHKOH 1 TpeOOBAHHSIMHU.

3a/1a4n 00pabOTKH OOJIBIITUX
JAHHBIX; YMETh 00paIaThCs K
BHEIIHUM pecypcam JUis OJTyYCHUs
aHHBIX.

2. AKTyanusupyeT cBoi
JMYHOCTHBIN MOTEHLIUA,
BHYTPEHHUE UCTOYHUKHI
pocTa u pa3BUTHSA
cOOCTBEHHOM
JESATEIBHOCTH.

3HaTh: 001aCTH IPUMEHEHNE
TEXHOJIOTUI 00pabOTKH OOIBIINX
JAHHBIX, TIPUHIIUATIBI TOCTPOSHHSI
CHCTEM MacCOBO-TIapaJlieIbHON
00paboOTKH JaHHBIX.

YMerb: GopMyIHpPOBATH U peIIaTh
3a/1aun 00pabOTKH OOJBIITNX
JAHHBIX; YMETh 00paIaThCs K
BHEIITHUM pecypcam JUIst
NOJy4YEHHUs TaHHBIX.

3. Ompenensier MPUOPUTETHI
COOCTBEHHOM eI TENHLHOCTH
B COOTBETCTBHH C
BaKHOCTBIO 3a7a4.

3Hamp: OCHOBHBIE IPUHIINATIBI
00pabOTKH CTATUCTUYECKUX
ITOTOKOBBIX OOJIBIIHX JaHHBIX.
Ymems: ucnons3oBars
CTeIHATH3UPOBAHHOE
nporpaMMHoe o0ecrieueHue s
peleHwst 3a71a49 pacrpeneIeHHO
00paboTKH OOJIBIIUX 0O0HEMOB
nHpopmManuu.




4. Onpenensier u
JIEMOHCTPHPYET METO/IbI
[TOBBIIIIEHHS

3¢ hekTHBHOCTH
COOCTBEHHOI
JIEATEIILHOCTH.

3namp: obnacTu MpUMEHEHHE
TEXHOJIOTHI 00pabOoTKH OOIBIIHX
JAHHBIX, IIPUHIIUATIBI TOCTPOCHHUSI
CHCTEM MacCOBO-TIapaJlIeTbHON
00pabOTKH JaHHBIX.

Ymems: npoexktupoBats
CTPYKTYPHI JIJIs1 00pabOTKH
60pIMX 00HEeMOB HH(pOpMAITIH
IIPU PEIICHUN
CHEeLMATM3UPOBAHHBIX 33/1a4 B
pa3IMYHBIX PHUKIIAJTHBIX 00JIACTSIX.

IIKH-6

CrocoOHOCTH
aHAIU3UPOBATH
MPEAMETHYIO 00J1aCTh U
uccienonsars UT-
PBIHOK JUTSI PEIICHUS
3a1au
uHpOpMaTH3aLNH,
TOTOBUTH
AHATUTUICCKUE
0030pHI C
000CHOBAaHHBIMH
BBIBOJIAMU U
PEKOMEH TAIUSIMH

1.AHanu3upyer
IpeIMETHYI0 00JacTb MU
UT-pelHOK jmid  pemieHus
3aa4 MHPOPMaTU3aLIH.

3namb: IPUHIUIIBI O0BETUHECHUS
JTAHHBIX M3 Pa3JIMYHbIX UCTOYHUKOB
UH(POPMALIAH /IS TTOCIIETYIOIIETO
WX aHaJIM3a U 00pabOTKH.

Ymems: hopmynupoBate u pemarhb
3a/1a4u 00pabOTKH OOJIBIITUX
TAHHBIX; YMETh 00paaThCcs K
BHEIIHUM pecypcam JUis OJTyICHUs
JAHHBIX.

2.'oTOBHT aHAJIUTHYECKUE
0030pbl ¢ 0OOCHOBAHHBIMU
BBIBOJIAMHU u
PEKOMCHOAISIMMU.

3namp: OCHOBHBIC TPUHITUITHI
00pabOTKH CTATHCTUICCKUX
MIOTOKOBBIX OOJIBIIKX JTaHHBIX.
Ymemp: roTOBUTH aHATTUTUYECKHUEC
0030pBI ¢ 000CHOBaHHBIMH
BBIBOJIAMHU HCITOJIb30BaHUS
CTeIUATM3UPOBAHHOEC
HpOrpaMMHOE 00eCTieUeHHE JIJIsI
pelIeHHs 331a4 pactpeaeIeHHON
00paboTKH OOJBITNX 0O0HEMOB
uH(pOopMaluu.




3. MecTO IMCUMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHOI NPOrpaMMbl

Hucrummaa «O0paboTKa CTaTUCTUYECKHUX MTOTOKOBBIX OOJBITUX JAHHBIX) SBIISICTCS
TUCITUTIIMHOW Monynst oOmienpodeccHoHaIbHbIX AUCITUIUITMH HAMPaBICHUS TOATOTOBKH
09.04.03-Ilpuknannas wuHpOpMATHKA, HAIMPABICHHOCTH IMPOTPAaMMbl MarucTpaTyphl:
OOpaboTka OOJBIIMX JAaHHBIX M pa3paboTKa HMHTEIUICKTYalIbHBIX TMPUIOKECHHM,
VYrpasnenue O0NbIIMMH TaHHBIMHU.

N3yuenne pucuumauael «OO0paboOTKa CTAaTUCTUYECKUX MOTOKOBBIX OOJIBIIUX
JTAHHBIX» 0a3MpPyETCs Ha 3HAHUAX, MOJYICHHBIX B paMKax JUCHHUIUINH: «HepensmnonHsie
0a3pl  nmaHHbIX», «lIpoekTupoBanre WHGOPMAIMOHHBIX cHUCTeM», «COBpEeMEHHbIE

KOMIIBIOTCPHBIC TCXHOJIOTUHX MAIIIMHHOTO O6y‘—I€HI/ISI>>.

4, O0beM TUCUMILIMHBI (MOIYJISI) B 32a4e€THBIX eIMHUIAX M B aKaJleMHYEeCKHX Yacax ¢
BbljleJICHHEM 00beMa ayAMTOPHO (JIEeKIMH, CEMUHAPbI) U CAMOCTOATEIbHON padoThI

o0yJarmmnxcs

Obpabomka 6o1bUUX OAHHBIX U PA3PAOOMKA UHMENNEKMYAIbHbIX NPUTLONCEHU, /
Vnpaesnenue 6onvuuumu oanHvimu (Mucmumym ouaaun-00pa3oeanust)

3aouHas popma 00yueHUs

Tabmumna 2
. Bcero Moayab 8/5
Bup yueOHoi1 padoThI 110 IMCHUILIMHE
(B 3/e 1 4yacax) (B yacax)

O0mas Tpy10éMKOCTb JUCHUILINHBI 4/144 144
Konmaxmmnasa paboma —

P 16 16
Ayoumopnuie 3anuamus
Jlexyuu 4 4
Cemunapul, npaxmuveckue 3aHamusl 12 12
Camocmoamensnan paboma 128 128
Bun Texyiero KoHTpouis KonTponbhas pabota
Bun npome:kyTo4HOM aTTecTaluu 9K3aMeH / 3a4er




5. Copep:xxkaHue JIUCUMILIMHBI, CTPYKTYPHPOBaHHOe MO0 TeMaMm (pa3aeiaam)
TUCHHUILVIMHBI ¢ YKa3aHHEM MX 00beMOB (B aKaJIeMUYE€CKHUX 4acax) U BUIOB Y4eOHBIX

3aHATUN

5.1. Conep:kaHue TMCUMUIIIMHBI
Tema 1. ITogxoan! kK 00padoTKe 0OJBIINX TAHHBIX

OcHoBHble mnoHsATHS. [logxonmpl k 00paboTKe OOJBIIMX MAHHBIX. JKOCHCTEMA
Hadoop. CtpykTypa W NPUHIUIBI TOCTPOCHUS KIIACTEPHBIX CUCTEM. Pa3BepThIBaHWE
kiacrepa. [lpuem maHHBIX JJ1d MTAKETHOW M MHTEPAKTUBHON 00pabOTKU: IPUEM JaHHBIX U3
o0jaka WIM JIOKAJIbHBIX AaHHBIX. Popmartsl (aitnoB. Pabora ¢ TekcTOBbIMU (ailiamu.
®daiiner JSON. 3HaueHus, pa3aeieHHbIC 3aNATHIMU, M 3HAUCHUS, pa3/IeiICHHbIC TaOYIAIIUCH.
SequenceFile. O6bekTHbIC daitnsl. Popmarel Hadoop mis BBoga um BhiBojma. Ckarne
(baiinos.

Tema 2. O6padoTka nannbIx B Apache Spark

VYmupasnenne Hadoop u Spark: cozmanue m HacTpoiika kiactepa. 3arpyska Spark.
Beenenne B komanmHbie oOosouku Spark. BeemeHuwe B oCHOBHBIC ToHSTHS Spark.
ABtoHOMHBIE npunioxkenus. Maummanuzanus SparkContext. Otnaaka 3ananuii Hadoop u
Spark. Ilpuem nanubix B Apache Spark. IIporpammupoBanue onepanuii ¢ RDD. OcHoBbI
RDD. Co3mpanune RDD. Omnepamuu ¢ RDD. IlpeobpazoBanust u aeictBusi. OTI0KEHHbIC
BerunciieHus. [lepenaua ¢pynkuunii B Spark.

Tema 3. SparkSQL

Pabora ¢ mapamu kiarou/3Hauenue B Spark. Co3ganne HadbopoB map. [IpeoOpa3oBanue
HAaOOpOB map. ArperupoBaHue, TPYNIUPOBKA, COSIUHEHUE, TPYIIUPOBKA. YTIPABICHHE
pacrpeesieHreM JaHHbIX. AKKymMysaTopsl. [IlupokoBemniaTenbHbIe TepeMeHHbIe. PaboTa ¢
pasmenamu 1o otaenbHocTH. Hactpoiika Spark ¢ momomsio SparkConf. Bxmrodenue
SparkSQL B nmpunoxenus. Ucnonp3oBanne SparkSQL B nmpunoxenusx. Maumamusamnus
SparkSQL. Ha6op manubix SchemaRDD. KamupoBanue. 3arpy3ka u COXpaHEHHE JaHHbBIX.

[TpousBogutensHoCcTh SParkSQL.



Tema 4. O0pa60TKa MOTOKOBBIX JaHHBIX
ApPXUTEKTYpbl M aOCTpaKIUH IOTOKOBOH 00paOOTKM OOJBIIMX HdaHHBIX. Spark

Streaming. [IpeoOpazoBanus 6e3 coxpaHeHus cocTosiHus. [IpeoOpa3oBaHus ¢ COXpaHCHUEM

cocrosHud. Omnepanuu BbIBoJA. VICTOYHMKM HCXONHBIX JaHHBIX. (OCHOBHBIE U
JIOTIOJIHUTENIbHBIE MCTOYHMKM JaHHBIX. (OTKa30yCTOMYMBOCTH paboO4MX Y3JI0B WU
npueMHUKOB. [IpoGnembl  mpousBoauTenbHOCTH. MHTepBanm  MakeTUpPOBaHUA U

MNPOTAKCHHOCTDb OKHA. CreneHb ImapaJuicjiim3ma. C60p1<a MYyCOpa U UCIIOJIb30BAHUC ITAMATH.

5.2. YuyeOHO—TEeMATHYECKHI ILIAH

Tabmuua 3
TpynoémkocTs B yacax
No KonTakTHasi padora- DopMbI
n/_ HaumenoBaHnue tem AynuTopHasi padora Camocros TeKYILIero
I (pa3zaeJioB) Bcero 06 Tex CemuHapspl, | TE€IbHas KOHTPOJISA
AUCHHUILTHHBI mfasi, S npakTU4ecK | pabora ycneBaeMocTH
BT.U.. ue 3aHITHS
[Toaxomns! k CamocTosTenbHbIE
1. 00paboTke OONBIINX 34 2 2 - 32 paboTel. Yyactue
JAaHHBIX B pEIIEHUH 3aJa4
2 OO0paboTka JaHHBIX B 38 6 2 4 32 Ha MPaKTUYECKHUX
Apache Spark 3aHATHSX.
3. | SparkSQL 36 4 - 4 32 OO6cyxaeHne
4 O6paboTtka 36 4 i 4 39 PEIICHHBIX 3a/1a4.
MOTOKOBBIX JaHHBIX
Cormnacno
B nenom no 144 16 4 12 128 y4eOHOMY IJIaHy:
JTUCIIUATIIINHE KOHTPOJIbHAS
pabota
Hroro B % 11 25 75 89
5.3. Coaep:xxaHue ceMUHAPOB, NPAKTUYECKUX 3aHATHIA
Ta6mmma 4
HaunmenoBanue rem ITepeyennb BOonpocoB 11s 00Cy KAeHHUS Ha DopMbl
(pa3neJioB) CeMHHAPCKHUX, MPAKTUYECKUX 3aHATHSAX, NpoBeIeHus!
AUCHMILINHBI peKoMeHyeMble HCTOYHMKH U3 pa3aesioB 8,9 3aHATHI

(yxa3piBaeTcs pases] ¥ NOPAJIKOBBINA HOMepP

HCTOYHMKA)

[Toaxomas! k 06paboTke
OOJIBIINX JAaHHBIX

PassepreiBanue kiacrepa. llpuem paHHBIX U1
MMaKeTHOM W WHTEPAKTHUBHON OOpabOTKH: TpHEM
AHHBIX U3 00JIaKa WM JIOKAJbHBIX JaHHBIX. Pabora
¢ TekctoBbIMU Gaiinamu. Paitnel JSON. 3HaueHus,
pa3zieNeHHbIE 3aMsIThIMU, U 3HAUCHUSI, pa3/ie/ICHHbIE

-paboTa ¢ TEKCTOM
JICKIINY;

-H3y4eHUE
PEKOMEH/IOBAHHBIX K
3aHATHIO

JTUTEPATyPHBIX

taOymsaueit. SequenceFile. OobekTHBIE (haIbL.
HCTOYHHKOB,

7



dopmater Hadoop mms BBoma m BeiBoga. Cikathe
(aiinos.

Pexomenoyemvie ucmounuxu:

Ocnosnas aumepamypa — 8.[1,2], 9.[24]
Jononnumenvnas aumepamypa - 8.[4,5], 9.[24]

-MOATOTOBKA K
CEeMUHAPCKUM U
MPaKTUYECKUM
3aHATUIM;

- BBITIOJTHEHHE
JOMAaIIHUX 3aJaHUuMN

O6paboTka TaHHBIX B

Barpy3ka Spark. Muaunumanuszanus SparkContext.
[Tpuem JTAHHBIX B Apache Spark.
[IporpammupoBanue onepauuii ¢ RDD. OcHoBsl
RDD. Co3maane RDD. Omnepamnun ¢ RDD.
[IpeoOpazoBanuss u  nedcTBuss.  OTIOKEHHBIC
Bbruuciienus. I[lepenaya Gpyukiuii B Spark.
Pexomenoyemvie ucmounuxu:

-paboTa ¢ TEKCTOM
JIEKITNH, pa3oop
BOIIPOCOB IO TEME
3aHSATUS;

-H3y4eHUE
PEKOMEH/IOBaHHBIX K
3aHSATHIO

Apache Spark Ocnosnas numepamypa — 8.[2,3], 9.[24] Elg;(e)giil};gzlx
Hononnumenvnas aumepamypa - 8.[5], 9.[24] -TIOZTOTOBKA K
CEMHUHAPCKUM U
IMPaKTUICCKUM
3aHATHIM;
-BBIIIOJIHCHUEC
JOOMAIHUX 3aJaHUuN
PaGora ¢ mapamu Kirou/3HadeHue B Spark. | -pabota ¢ TekcTom
ArperupoBanue, rpyIIUPOBKa, COeNMHEHME, | TEKIHH, pasdop
IPYIIUPOBKA. AKKYMyJIATOpBL. | BOTIPOCOB 110 TeMe
[[lupokoBelarenbHble  TepemMenHbie. Hacrtpoiika | S3HATHL
Spark ¢ momompio SparkConf. Hcmons3oBamue | oY 1CHHC
SparkSQL B mnpunoxenusx. MHumamuzanus DEKOMCIIOBAHHBIX K
SparkSQL. Ha6Gop  mammbeix  SchemaRDD. ;1?2;2? JPHBIX
SparkSQL Kommposanue. 3arpyska U COXpaHEHUE JaHHBIX. HCTOMHHKOB;

Pexomenoyemvle ucmounuxu:
Ocnosnas numepamypa — 8.[1,2,3], 9.[24]
Hononrnumenvras rumepamypa - 8.[4,5], 9.[24]

-TIOJITOTOBKA K
CEMUHApPCKUM 1
MPaKTUYECKUM
3aHSATHAM;
-BBITIOJTHEHNE
JOMAaIIHNX 3aJaHuHN

O6paboTka MOTOKOBBIX
JTAHHBIX

Spark Streaming. IIpeo6pa3oBanus 6e3 coxpaHeHUs
coctossHusi. [IpeoOpa3zoBaHus C  COXpaHEHUEM
coctossHus.  Omepauuu  BbIBOJA.  MCTOYHUKHM
WCXOJHBIX JaHHBIX. OCHOBHBIE U JIOTIOTHUTEIbHBIC
WCTOYHUKH JTAHHBIX.

Pexomenoyemvie ucmounuxu:

Ocnosnas tumepamypa — 8.[2,3], 9.[24]
Hononnumenvnas aumepamypa - 8.[4,5], 9.[24]

-paboTa ¢ TEKCTOM
JIEKIIUH, pa3oop
BOIIPOCOB I10 TEME
3aHATUS;

-M3y4YeHUE
PEKOMEH/IOBaHHBIX K
3aHATHIO
JTUTEPATYPHBIX
HCTOYHHUKOB,
-IOATOTOBKA K
CEMUHAPCKHUM U
MPAKTHYECCKUM
3aHATHUSM;
-BBITIOJTHEHUE
JIOMaIIHUX 3aJaHui




6. IlepeueHb yueOHO-METOAMYECKOT0 O0ecrevyeHHus JJIsi CAMOCTOSTeIbHOWH PadoThI

o0yyaromuxcsi Mo TMCUMIIHHE

6.1. [lepeyeHb BONPOCOB, OTBOAUMBIX HA CAMOCTOSITEIbHOE OCBOEHHUE TUCHMILIUHBI,

(GopMbI BHEAYTUTOPHOM CAMOCTOATEIbHON Pad0ThI

Tabmauia 5

HanmeHoBaHHe TeM
(pa3aes1oB) TUCHMILIIUHBI

Ilepeuensb BONpPOCOB, 0TBOAUMBIX
HA CAaMOCTOSITeIbHOE OCBOEHHE

®opMbl BHEAYAUTOPHOMI
CaMOCTOSITEJIbHOM PadoThI

[Toaxoasr k 06paboTKe
OOJIBIIMX JTAaHHBIX

COopka aBTOHOMHBIX TTPHJIOKCHHUH.
VYnpasieHue pacnpeneieHuem
naHHbIx. OnpeneneHue oObeKTa
YIPaBJICHUS PaCIPEICICHUEM.
Pabota ¢ ¢alioBbIMH CHCTEMaAMH:

JoKalbHas (haiioBas CUCTEMA,
HDFS.

Paborta ¢ TeKkCTOM JIeKIuH,
pazbop BOMPOCOB U 3a7aHUM 110
TEME 3aHSTHS;

U3y4eHHE PEKOMEH/IOBAaHHBIX K
3aHSATHIO JINTEPATYPHBIX
HUCTOYHHKOB.

pabouux y3moB Spark Streaming.

Hacrporika oTKa3zoycroiunBocTH. | PaboTa ¢ TekcToM neKuumu,
Konuposanune B KOHTPOJIbHBIX | pa300p BONPOCOB U 3aJJaHUil 110

O06paboTka JaHHBIX B TOUKaX. IloBelIEHME | TEME 3aHATHS,

Apache Spark OTKa30yCTOMYMBOCTH JpaiiBepa. | U3y4eHUE PEKOMEHIOBAHHBIX K
[loBbiIEHME ~ OTKA30yCTOMYMBOCTH | 3aHATHUIO JIUTEPATYPHBIX
pabouux y3ioB Spark Streaming. UCTOYHUKOB.
[upokoBeniaTenbHble nepeMeHHble. | PaboTa ¢ TekcToM JeKuy,
Pabora ¢ pa3zenaMu 1o OTAeNBHOCTH. | pa300p BOMPOCOB U 3aJaHU 1O

SparksQL Hacrpoiika Spark ¢  moMomipio | TeMe 3aHSTHS;

SparkConf. [Ipon3BOINUTENBHOCTD | U3YUYEHNE PEKOMEHJOBAHHBIX K
SparkSQL. 3aHSTHIO TIUTEPATYPHBIX
VICTOYHHUKOB.
Hacrpoiika OTKa30yCTOMYHMBOCTH.
PaGora ¢ TekcToM ek,
Konuposanne B KOHTPOJIbHBIX .
pa3dop BOMPOCOB U 3aJaHH 110
TOYKaX. [ToBbiIeHHE

O6paboTKa MOTOKOBBIX . . TEeME 3aHATHUS;
OTKa30yCTOMYUBOCTH IpaiiBepa.

JAaHHBIX . U3Y4E€HNE PEKOMEHJOBAHHBIX K
[loBpiIEeHHME  OTKA30yCTOMYMBOCTH

3aHATHUIO JTUTEPATYPHBIX
HCTOYHUKOB.

6.2. IlepeyeHb BONPOCOB, 3a1aHUIi, TeM VISl MOATOTOBKH K TEKYIIeMY KOHTPOJIIO

IIpyMepHBbI BAPHAHT KOHTPOJIBLHOM padoThI

HaGop nanubeix «Google App Store» comepxut UHPOpPMAIUIO O TPHIOKEHUSX,
JOCTYIIHBIX JJI1 CKayMBaHWA Ha MOOWIbHbIE ycTporcTBa. Kaxkmoe mnpusoxeHue
XapakTepU3yeTCsl HAaMMEHOBAaHWEM, KaTErOpUEW, LEJIEBOM ayAUTOPUEH, PEUTHUHIOM,
KOJIMYECTBOM 3arpy3ok u T.a. HeoOxomumo cpeactBamu Spark 3arpy3utb U 00paboTaTh

Ha0Op JTaHHBIX:



1. BrIBecTH Ha3BaHUE KAaTETOPUH ¢ HAUMEHBIIUM KOJIMYECTBOM ITPUIIOKEHUH.

2. BriBecTn Ha3zBaHME KaTeropuv, MHHHUMAJIbHBIA PEUTHHI NPWIOKEHUS,
MAaKCUMAJIBHBIA PEUTUHT IPUIIOKEHHUS UL OTOM KaTETOPHUU.

3. BeiBectn cnmcok (Ha3Banme karteropun, CpenHee 3Hau€HUE KOJIMYECTBA
0T3bIBOB, Cpe/lHEe 3HaUEHHNE KOJIMUYECTBA CKAUMBaHU).

4, BeiBecTH 5 IpHITOKEHUM U KaKI0M KaTErOpUH C HauOOJIBIIUM PEUTUHIOM,
c ykazanueM: Kareropuu, Ha3Banus npunnoxkenus, Peittunra, KonnuectBa ckaunBaHuii)
OTcopTUpOBaTh O PEUTHHTY.

5. BriBecTu 110 1Ba NPWIOKEHUs I KaXKIOW KAaTEropuh: ¢ MaKCHMAJIbHBIM
KOJIMYECTBOM CKAaYMBAaHWUM, C MAKCUMAJIBHBIM PEUTUHIOM. B BBIXOJHBIX JaHHBIX yKa3aTh:
HasBanue kareropuu, Hazpanue npunoxxenusi, Peittunr, KoandecTBo ckaunBaHuil).

Kpumepuu 6annvnoti oyenxku pazniuunvix oopm mekyujeco KOHmpoJis yCnesaemocmu
cooepacamecst 8 COOMBEMCMEYIOWUX MemoOUYecKux pekomeHoayusax J[lenapmamenma
aHAIU3a OAHHBIX U MAWUHHO20 00yueHus Dakyromema UHGOPMAYUOHHBIX MEXHOAOSUU U

ananuza 6oabuwux OaAHHbLX.

7. M@OHX OUEHOYHBIX CPEACTB /JJf MNpPOBedeHUS TMPOMEXKYTOUHON aTTecTauuu
00y4arIIMXCs M0 JUCHHUIIIIMHE

IlepeuyeHb KOMIIETEHIIMN C YKAa3aHUEM WHIMKATOPOB MX JIOCTMIKEHHMs B IIpOLECCE
OCBOEHUSI 00pa30BaTeNbHON MporpaMmbl coaepkuTcs B m.2. «IlepevyeHb MJIAHMPYeMbIX
pe3yJibTAaTOB OCBOCHHUS 00pa30BaTe/IbHOM NMPOrpamMmbl (MepevYeHb KOMIIETCHUMH) C
yYKa3aHHeM MHAUKATOPOB MX JOCTHKCHHSA U IVIAHMPYEMBbIX Pe3y/JIbTaTOB 00y4eHus 10
AUCHMILTHHE.

TunoBbie KOHTPOJIbHBbIE 32JaHU WM HHbIE MATePUAJIbI, HEOOX0AUMBbIE 1JIl OLCHKH

HHAUKATOPOB A0CTHKECHUS KOMIIETCHIUI, yMEHUI U 3HAHUI

Tabnuna 6
HaumenoBanune HanmenoBanue Pesynbrarel 00yuenus | TumoBble KOHTPOJIBHBIC
KOMIICTCHIINU HHJUKATOPOB ( YMCHUSA U 3HaHI/I$I), 3alaHuA
JOCTHKEHUS COOTHECEHHbIE c
KOMIICTCHIINHU HUHAUKATOpaMu
JOCTUKEHUS
KOMITETEHIINH
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HII «Obpabdomka 601buiux 0AGHHBIX U PA3PAOOMKA UHMENTIEKMYATbHOIX RPUTOHCEHUIL»

CrocobeH
CaMOCTOSTEIILHO
npuoOperaTh, pa3BUBATH
31 MIPUMEHSITh
MaTeMaTU4YECKHeE,
€CTECTBCHHOHAYYHBIC,
COLIMAILHO-
9KOHOMHYECKHE 51
npodeCcCuOHATbHBIC
3HaHUS JUISL  PEIICHUS
HECTaHJapPTHBIX 3a/1a4, B
TOM YHCIIC B HOBOM HIIH
HE3HAKOMOK cpeje U B
MEXTUCIUTUTHHAPHOM
konrekcte (OITK-1)

1. Oo0mmagaer
HIHPOKUM
Kpyro3opom B
obnactu
nH(pOpMaTHKH,
YKOHOMUKH,
MaTeMaTHKH,
MIO3BOJISIET
CaMOCTOSITENILHO
dbopmynupoBaTh u
pemars MpUKIaJHbIC
npodeccuoHanbHbIe
3amaun = B cdepe
MH(}OpPMaLMOHHBIX
TEXHOJIOTUI

4qTo

3namb: IPUHIIMITHI
00beINHEHNS JaHHBIX
U3 Pa3IMYHBIX
HCTOYHHUKOB
uHbopmauu 1is
MOCIICYIOIIETrO UX
aHajan3a u 00pabOTKH.

Ha6op nmannbix «Google

App Store» coaepxut
nHpopMaIuo 0
MPHIOKEHUSX,
JOCTYIHBIX TUIS
CKaYMBaHUS Ha
MOOUJIbHBIE YCTPOUCTBA.
BriBectn HA3BaHUS
MPUITIOKEHU I co
CpEIHUM 3HAYCHUEM
B3BEIICHHOTO
OKa3aTest

(Sentiment_Polarity*
Sentiment_Subjectivity)
npesbimaronmm 0.5,

Ymemos: 3arpy3uTh JaHHBIE O
(dhopMynupoBaThu (buHAHCOBOW aKTUBHOCTH
pemiaTh 3aJau | KJIMEHTOB ~ OaHkKa W3
o0paboTku Oospmux | ¢aiioB B ¢opmaTax
IAHHBIX; ymeth | JSON, CSV, TXT B
oOpamiarbcs K | Spark RDD TUTS
BHELIHUM  pecypcaM | IMOCIEAyIOUeH
ISt noxydeHus: | 00paboOTKH.
JTAaHHBIX.
2.Mcnonb3yer 3namp: OCHOBHBIC ChopmynupoBathb
COBPEMEHHBIE METOBI | MPUHITUIIBI 00PaOOTKH | CTPYKTYPY
CcaMOOOYYeHHUS  JUISl | CTATUCTHYCCKUX pacrpeeIeHHOMI
MOJTyYeHUs MOTOKOBBIX OOJBIINX | CUCTEMBI 00paboTku
HEOOXOTUMBIX JTAHHBIX. OOJBIIMX  JAHHBIX TIO
npodeccuoHaNbHBIX 3a/laHHBIM KPUTEPUSIM.
3HAaHUM, B TOM YHCIE
peanu30BaHHbIE c | Ymemos: Hns  wabopa  JaHHBIX
[IOMOILBIO HCIIOJIB30BATh [“This is an error
COBPEMEHHBIX crienanu3upoBanioe | message”, “This IS an
TEXHOJIOTHIt JUTsI | TIPOTPaMMHOE info message”, “This is a
peuieHus o0ecrieueHue JUIs | SUCCESS message”’,
MOCTaBJIEHHBIX peleHus 3agau | “Consider this a
HECTaHJapPTHBIX pacrpeieieHHON warning”]  cpencTBamu
3aj1ad4. o0pabotku Gombmmx | Spark BBIBECTH
00BeMOB KOJIMYECTBO DJIEMCHTOB,
nH(popMaIuu. COJIeprKaIInX
nHdopmanmio 00
omuoKe WIn
npeIynpexIeHue.
3.Ilpumensier 3HaHwus, | 3Hamp: 06IACTH Jlomoxute mogxoasl U
MoJlydaeMble B XOJI€ | MPUMEHEHHUE OPUHIIAIIEL  TTOCTPOCHUS
caMOoOOy4eHHs, ISl | TEXHOJOTUH OTKa30yCTOMYHBOTO
dbopmanmzanumn o0paboTku Oonpmnx | Kiactepa Hadoop.

HOBBIX 3aBHCUMOCTEH

JaHHBIX, TPUHIUIIBL
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MEXIYy H3y4yaeMbIMU

IIOCTPOCHUA CUCTEM

SIBIICHUSIMU U | MaccoBo-
nporieccaMi W JUIS | TTapajuleIbHOMN
JOCTHXKEHUS 00pabOTKU TaHHBIX.
MPaKTUICCKUX
pe3yJIbTaTOB B HOBOH | Ymemw: Habop nmanubix «Google
WIN HE3HAKOMOW | IPOEKTUPOBATh App Store» comepxut
cpexe. CTPYKTYpPBI i | “HPOPMAIIHIO 0
00pabOTKH OOJIBIMX | IPHIIOKEHUSX,
00BEMOB JOCTYITHBIX JUTS
UHPOpMALIUU IpU | CKaYUBaHUs Ha
peleHuH MOOMIIBHBIE YCTPONCTBA.
cnenuanm3upoBanHbix | Co3nath CpeacTBaMu
3amay B pasmmunbx | SparkSQL  ETL-pipline
TPUKJIATHBIX IS (I (S13% 011 (&7
o0nacTsix. CTaTUCTUYECKOU
00paboTKu Habopa
JTAHHBIX.
CniocobeH paspabatsiBath | 1.00manaet 3namp: IPUHIIUTIBI HazoBute  HMCTOYHUKH
OpPUTHHAJILHBIC MPAKTUICCKIMHU aJanTanuy u JMaHHBIX  MPWIOKCHUS
AJITOPUTMBI U | HaBBIKAMU 10 | COMPSKEHUS Spark miist makeTHoO# u
MPOrpaMMHBIE CPEACTBA, | CO3IAHUIO ¥ | aITOPUTMOB aHAJIM3a | UHTEPAKTUBHOU
B TOM quCIIe ¢ | pa3paboTke JTAQHHBIX U 00paboTKu
WCTIOJIb30BaHUEM QITOPUTMOB U | apXUTEKTYPhI
COBPEMEHHBIX MPOrPaMMHBIX XPaHWIUIIA TaHHBIX.
WHTEIJUICKTYaJIbHBIX CPEZCTB JUTSI peIICHUS
TEXHOJIOTUH, Ui | IpodeCCHOHATIBHBIX Ymems: npumensars | 3aman  HaOOp JaHHBIX
pelreHus 3a1ad. MIPAKTUICCKHE [1,2,1,3,4,1,1].
npo¢ecCHOHATBHBIX HaBBIKU 1O co3anuto | [lomyunTts  cpeacTBamu
3agay (OI1K-2) u paspabotke | Spark.aggregate xoprex
QITOPUTMOB U3 JIBYX 3HAYCHUI BHUA:
o0paboTku (mpousBeneHne BCEX
IOTOKOBBIX OOJIBIIMX | 3JIEMEHTOB CIIHCKaA,

JaHHBIX.

MaKCHUMaJIbHOE 3HAYCHHE
AJIEMEHTOB CITUCKA).

2. Jlocturaer
KOHKPETHBIX
pe3yiIbTaToB
OCHOBE
AITOPUTMHU3AINN U
aBTOMATH3aIlUU
pelieHus
npodeccuoHaNbHBIX
3amad c
UCIIOJIb30BaHUEM
COBPEMEHHBIX
UH(POPMALMOHHBIX
TEXHOJIOTHII.

Ha

3nampb. OCHOBHBIE
QITOPUTMBI U
METOIUKH 00paboTKH
CTaTUCTHYECKUX
MOTOKOBBIX OOJIBIINX
IaHHBIX.

Ymemns:
OCYILIECTBIISATh
UMIIOPT JaHHBIX W3
Pa3IUYHBIX 6a3
JaHHBIX U XPaHWIHUII
JaHHBIX I WX
MOCIEAYIOLIEH

CdopmynupoBaTh
CTPYKTYpPY HPUIIOKEHHUS,
KOTOpO€ B TIOTOKOBOM
pexnumMe MIPOU3BOIUT
aHaJN3 KypHaia
oOpaleHus: K cepBepy U
arperupyer
UHpOpMaIINIO
ommnoKax.

00

3arpy3uTh JaHHBIE B
COOTBETCTBUU C
3aJJaHHOM  TIPEIMETHOMN
obmactero B Spark w3
0Oa3el nanaex HBase
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aBTOMAaTU3UPOBAHHON

00paboTKH.
3.deMoHCTpHpYET 3namey: Kakue MPOTPaMMBbI
riyOOKHe 3HAHUA 10 | HHCTPYMEHTAIbHBIC U | BXOMSAT B CoCTaB
IIUPOKOMY  CIIEKTPY | pOTpaMMHbBIC skocuctembl Hadoop, ux
COBpPEMEHHBIX CpeacTBa (G yHKIIMOHATBHOE
UH(OPMAITMOHHBIX AHATUTUYECKOU Ha3Ha4YCHHE.
TEXHOIOTHH, 00pabOTKH JaHHBIX.
HEO0OXOIUMBIX s
AITOPUTMHU3ALMN | | Ymems: Habop nmanubix «Google
IPOrPaMMHUPOBAHHUS UCIIOJIb30BaTh App Store» comepxut
MPUKIIAJIHBIX 3a/1a4. MPOrpaMMHBIE TTAKEThI | HH(HOPMAIIHIO 0
00pabOTKH OOJIBIINX | IPHIIOKCHUSX,
TAHHBIX JUIS PEIICHUS | JOCTYITHBIX TUTS
OPUKIATHBIX — 33]a4 | CKAUUBaHUS Ha
po(heCcCUOHATTLHOM MOOMJIBHBIC yYCTPOUCTBA.
JeSITeIbHOCTH. BriBecTu B mpoLeHTHOM

COOTHOIIICHUHU
KOJIUYECTBO
MPUIIOKEHU N, UMEIOIINX
CpEIHMH  B3BELICHHBIN
nmokasareinb: g0 0.25, mo
0.5, mo 0.75, Beire 0.75

HII: «Ynpaenenue 601vmiumu OaHHbIMU)

CrniocobHOCTh
aHAJM3UPOBAThH
MpeIMETHYI0 00JacTh U
nccnenosarb  UT-peIHOK
JUIS  pemieHusl  3amgad
nH(pOpMaTH3aLINH,
TOTOBUTH AaHATUTUYECKHE
0030pHbI c
000CHOBaHHBIMH
BBIBOJIAMU "
PEKOMEHIAIUsIMHI
(TTKH-6)

1. AHanu3upyer

MpeAMETHYIO 00JacTh
" UT-peHOK U1
3a1a4

pelieHus
uHpOpMaTH3aLUH.

3namb: TIPUHIIHIIBI
00bEeIMHEHNS TaHHBIX
U3 Pa3IMYHBIX
HCTOYHHUKOB
uH(bOpMaIUU AJs
MTOCIICTYIOIIETO X
aHaim3a u 00paboTKH.

Ymemos:
(bopMynHMpoBaTh U
pemiats 3a1a41
00paboTKH OOIBIIHUX
JTAHHBIX; YMETh
oOparatscs K
BHEIIHUM pecypcam
TS TIOJTyYCHUS
JTAHHBIX.

Habop nannbix «Google

App Store» coaepxur
UHpOPMaIINIO 0
NPUIOKECHUSX,

JOCTYITHBIX ISt
CKa4YMBaHUS Ha

MOOMIIBHBIE YCTpPOMCTBA.

BriBecTn Ha3BaHUS
IIPUIIOKEHU N co
CpeaHUM 3HAYCHUEM
B3BEIICHHOI'O
oKa3aTelrs

(Sentiment_Polarity*
Sentiment_Subjectivity)
npesbiaronmm 0.5.

3arpy3uTh JaHHBIE O
(rHAHCOBON aKTUBHOCTH
KJIIMEHTOB  0aHKa U3
daitnoB B ¢opmarax
JSON, CSV, TXT B
Spark RDD

nocieayronen
00paboTKu.

IS
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2.I'otoBUT
AHAJINTUYECKHE
0030pbI
000CHOBaHHBIMHA
BBIBOJIAMH

PEKOMEHJALIUSIMHU.

3Hamb: OCHOBHBIC
MPUHIUIB 00pabOTKH
CTAaTHUCTHYECKHUX
IIOTOKOBBIX OOJIBIINX
JIAHHBIX.

Ymems: roToBUTH
aQHATTUTHYECKHUE
0030pHI C
000CHOBaHHBIMU
BBIBOJIaMHU
UCTIOJIb30BaHUS
CICIUATM3UPOBAHHOC
IPOTPaMMHOE
oOecrieyeHue st
pereHus 3a1a4
pacipeneneHHon
00paboTKH OOJBITNX
00BbEMOB
UHpOpMaLIUH.

Jns  nabopa  JaHHBIX
[“This is an error
message”, “This is an
info message”, “This is a

success message”,
“Consider this a
warning”]  cpencTBamu
Spark BBIBECTH
KOJIMYECTBO 3JIEMEHTOB,
COJIepIKaIIIX
nHpopMaIuo 00
omuoKe W
npenynpexIeHue.

Habop nannbix «Google
App Store» coaepxut
nHpopMaIuo 0
MPHIOKCHUSX,
JOCTYIHBIX TUIS
CKaYMBaHUS Ha
MOOUJIbHBIEC YCTPOUCTBA.
Coznatb CpencTBaMu
SparkSQL ETL-pipline
JUTS MOCJIETYIOLIEN
CTaTHUCTUYECKOU
00paboTku
JTAaHHBIX.

Habopa

IIpuMepHbIe BONPOCHI JIsi MOATOTOBKH K 3a4eTy / 3K3aMeHy

[Tapagurma MapReduce.

Oo6mas cTpykTypa Kiacrepa Hadoop.

Kommonentsl skocuctemsr Hadoop.

© 0o N o 0 R~ W N PRE

YARN. Otinuurenbable 0COOEHHOCTH.

[TonsiTHE OOABIIMX AAHHBIX. XaPAKTEPUCTUKU OOIBIIMX JAaHHBIX

[TpuHIUMIBE pacnpeeICHHOTO XpaHeHus qaHHbIX B Hadoop.

®daiinosas cuctema HDFS. O6mue noustusi, 0cOOEHHOCTH.

10.Ctpyktypa kinacrepa YARN. 3amgaun ResourceManager.

11.Ctpyktypa knactepa Y ARN. 3agauun ApplicationMaster.

12.9ramnb! BeinoaHeHus npuiioxeHuil B kiaactepe YARN.

Okocucrema Hadoop. [TpuHIUIIEI TOCTPOCHUS OTIMYUTEILHBIE OCOOCHHOCTH

[TpuHIMIIBI OpraHU3alMy pacupeeIicHHbIX BhuucieHui B Hadoop.




13.Microsoft Azure. Cepsuc HDInight.

14.@peiimBopk Spark. OcoGeHHOCTH peanu3anuu.

15.CtpyKTypHBIE KOMITOHEHTHI Spark.

16.RDD. Abctpakiuu Spark.

17.IlpeoOpa3oBanus u nericteus Hag RDD Spark.

18. ApXUTEKTYpBI U aOCTPAKITUN TOTOKOBOW 00paOOTKH OOJBITNX JaHHBIX.
19.Spark Streaming. IIpeoOpa3oBanus 6¢3 COXpaHEHUs COCTOSHHUS.
20.Spark Streaming. [Ipeobpa3oBanus C COXpaHEHHEM COCTOSHUS.
21.Spark Streaming. Onepaniuu BeiBoa. ICTOUHUKY MCXOMAHBIX JAHHBIX.
22.OCHOBHBIE U JIONOTHUTEIbHBIE UICTOYHUKH JTAHHBIX.
23.0T1Ka30yCTOMYMBOCTb pabOYHX y3JI0B U IPUEMHHUKOB.

24 IIpoOGnemMbl MPOU3BOJUTENBHOCTH.

25.MHTepBan nakeTUPOBaHUs U MPOTSKEHHOCTh OKHA.

26.CreneHp napamuienan3ma.

27. COopka Mycopa 1 UCIOJIb30BAaHUE MaMSITH.

IIpumep 3K3aMeHANIMOHHOTO OUJIeTa

®enepanbHOe FOCYIaPCTBEHHOE 00pa30BaTeIbHOE OIIKETHOE YUPekKICHHe
BbICLLIEr0 00pa3oBaHus

«®UHAHCOBBI YHUBEPCUTET IIPU TIPABUTEJLCTBE
POCCUVMICKOM ®EJIEPAILIUN»
(®PuHaHCOBBII YHMBEPCHTET)

JlemapTaMeHT aHaiKM3a JaHHBIX U MATMHHOTO O0y4YeHUs

Hucuuninmaa O0padoTKa CTATUCTHYECKUX MOTOKOBBIX 00JILIIMX JAHHBIX
@akynprer  HMH(OPMaNMOHHBIX TEXHOJIOTHI M aHAJIM3a 00JIbIINX JaHHBIX
®opma 00ydyeHHs]  3a04YHAas

Hanpasnenue noarorosku  09.04.03 - [Ipukiaaanas nHpopmaTuka
HanpaBneHHOCTh TPOrpaMMBI:

VYueOuwi__/__ ron MOJYJIb

JK3aMEeHAUMOHHBbIHN OniteT Ne
1. ApxuTeKTypsl 1 aOCTpaKIMK TOTOKOBOI 00paboTKU 0obmux naHHbX. (15 6amios) (OIIK-1)

2. Dxocucrema Hadoop. IIpuHIHIBI MOCTPOEHUS OTIIMUUTENbHBIE 0cOOeHHOCTH. (15 GansoB)
(OIIK-2)

3. 3Bamaua. Jlnsg Habopa garnbix [“This is an error message”, “This is an info message”, “This is a
success message”, “Consider this a warning”] BEIBECTH KOJIMYECTBO JIIEMEHTOB, COIEPIKAIINX
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uHpopMmaruio 06 omubke wim npeaynpexaerue. (30 6amwios) (OIMK-1, OIIK-2)

IMoarorosun: LL/K'—\ M.C. Yummuaros

[lepBblii 3aMeCTUTENL PYKOBOJAUTENS JCMIapTaMEeHTA: B.I'. ®exnun

Hara

8. IlepeyeHb OCHOBHOW M TONOJHUTEIHLHOH y4eOHOM JIUTEPATYPbl, HEOOXOAUMOI 115

OCBOCHUA NJHUCHOHUILIMHBI

OcHoBHas JIUTEpaTypa:

1. Mupkun, b. I'. BBenenue B aHanu3 AaHHBIX: yYEOHWK M MPAKTUKYM IS

OakaaBpuaTa u Mmaructparypsl / b. I'. MupkuHn. — Mocksa : FOpaiit, 2019. - 174 ¢. — Tekct

HenocpeacTBennbii. — To xe. - 2022. — O3OBC HOpaiit. — URL:
https://urait.ru/bcode/469306 (nara obparienus: 14.10.2022). — TekcT : 3IeKTPOHHBIN.

2. Anamu3 paHHBIX  y4eOHHMK 1uisi By30oB / B. C. MxwurapsH [u ap.] ; mon
penakimenr B. C. Mxwurapsaa. — Mocksa @ FOpaiit, 2022. — 490 c. — (Bricmiee
obpazopanue). — OBC HOpaiit. — URL: https://urait.ru/bcode/489100 (mara oOparieHus:
14.10.2022). — TeKcT: 3JIeKTPOHHBIH.

3. Maptumun, C. A. bassl nanasix: Pabora ¢ pacnipeaeacHHbIMU 0a3aMu TaHHBIX
u (aitnoBeiMu cucremamu Ha npumepe MongoDB u HDFS ¢ ucnonszoBannem Node.js,
Express.js, Apache Spark u Scala: yue6noe mocobue / C. A. Maptummus, B. JI. CumoHOB,
M. B. Xpanuenko. — Mocksa : UTHOPA-M, 2021. — 235 ¢. — ObC ZNANIUM.com. —
URL: http://znanium.com/catalog/product/1189321 (mata oOpamenus: 14.10.2022). -
TeKCT : 3JIEKTPOHHBIN.

JlonosHuTEeILHAS JIMTEpPATYypAa:

4, Touunkuna, T. E. XpaHunuiua JaHHbIX U CpeicTBa OM3HEC-aHaIUTHKU = Data
warehouse and business analitics tools: yue6noe mocooue / T. E. Toumnkuna, A. A.
['pomoBa; ®unynusepcuter, Kad. "busnec - unpopmaruka". - Mocksa: GuHyHHBEPCHUTET,

2017. - 161 c. - 1 CD. - Ob ®unynuBepcureta. - URL:
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http://elib.fa.ru/fbook/tochilkina_1827.pdf (mata oOpamenus: 14.10.2022). — Tekcr
AIEKTPOHHBIN.

5.  Tloremkwun, A. B. Ananm3 naHsbeIx: yaeoHoe nocooue = Data analysis. Tutorial

I A. B. TTotemkun, 1. M. DiiceiMOoHT. — MockBa : ®unynusepcutet, 2014. - 159 ¢. — Tekcr

HenocpenctBennbii. — To xe. - Db  ®unynuBepcurera. —  URL:

http://elib.fa.ru/rbook/potemkin_asymont.pdf (mara o6pamenus: 14.10.2022). - Tekcr :

AIEKTPOHHBIN.

9. IlepeueHb pecypcoB  HH(POPMALMOHHO-TEJIEKOMMYHUKAIMOHHON  CceTH

«AHTEpHET», HEOOXOAMMBIX /IJIsl 0CBOCHHS TUCHMILIMHBI

JInunbii kabuHeT oOyuaromierocs https://org.fa.ru

DnekTponHas oudmoreka duHancooro yuusepcutera (3b) http://elib.fa.ru/

1
2
3. DraexrponHo-6mbmmoTeunas cucrema BOOK.RU http://www.book.ru
4

DNEeKTPOHHO-6MGIMOTeuHas cucTeMa «YHUBepcHTeTcKas oubmorexa OHJIATTH»
http://biblioclub.ru/

5. DJekTpoHHO-OMOIMOTEYHas cucTteMa Znanium http://www.znanium.com

6. DIieKTpoHHO-OHOIHOTeuHas cucTeMa m3narenbera «IOPAUTY https://urait.ru/

7.  DAEKTpOHHO-OMOIMOTEUHAS cucrema U3/1aTeNNbCTBA [Ipocnekt

http://ebs.prospekt.org/books

8. DiexkTpoHHO-OMOIMOTEUHAs cHCTeMa u3aareabcTBa «Jlanby https://e.lanbook.com/

9. enosas onnaita-ouoaunoreka Alpina Digital http://lib.alpinadigital.ru/

10. Hayunas snextponHas oubnuoteka eLibrary.ru http://elibrary.ru

11. HauuoHanbpHas 35eKTpoHHas 6ubanoTeka http://H36.pd/

12. Pecypchl HHPOPMALIMOHHO-aHAIUTUYECKOTO areHTCTBA MO (PMHAHCOBBIM PBHIHKaM
Cbonds.ru https://cbonds.ru/

13. CIIAPK https://spark-interfax.ru/

14. Academic Reference http://ar.cnki.net/ ACADREF

15. Bank Focus http://library.fa.ru/resource.asp?id=527

16. ITaker 6a3 nanubix komnanuu EBSCO Publishing, kpynHeiiiiero arperaropa Hay4HbIX

pEeCYpCoOB BeaylIuX u3aareabcTB Mupa http://search.ebscohost.com
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17. Emerald: Management eJournal Portfolio https://www.emerald.com/insight/

18. HMupopMannoHHO-aHAIUTHYCCKAS 0asza JIAHHBIX EMIS Global

https://www.emis.com/php/companies/overview/index

19. PedeparuBHas 0aza JTAHHBIX 1o MaTeMaTHUKe MathSciNET

https://mathscinet.ams.org/mathscinet/

20. Oxford Scholarship Online https://oxford.universitypressscholarship.com/

21. Komnekius HAYYHBIX ’KYPHAJIOB Oxford University Press

https://academic.oup.com/journals/

22. Scopus https://www.scopus.com

23. DIleKTpOHHas KOJUISKIIMS KHHT W37aTreiancTBa  Springer:  Springer eBooks

http://link.springer.com/

24. Jloxymenrarus Spark http://spark.apache.org/docs/latest/

10. MeTonnquKne YKazaHuA 1A oﬁyqaloumxcn 10 OCBOCHMIO TN CHUIIIMHbBI

CamocTosiTennbHass paboTa CTYJIEHTOB NPOXOAUT BHeayauTopHO. OpraHuzanuu
CaMOCTOSITETILHOM PabOThl CIYKUT y4eOHO-TEeMAaTUYECKUM TUIaH U3YYEHUS TUCIUIUINHBI.
B sTOoM nuiaHe ykazaHa TeMaTHKa JICKIUNA, TPAKTUYECKUX 3aHITHI, BOITPOCHI U 3aIaHUS IS
CaMOCTOSITEJIbHOTO U3YUYCHMUSI.

Jlomamiaue 3amaHus  CIEAYET BBINOJHATh PETYJSIPHO NPU  TOATOTOBKE K
MPAKTUYECKUAM 3aHATUAM. KOHTPOJIb BBITIOJHEHHS TOMAITHUX 33IaHUM OCYIIECTBIISIETCS B

X0J1€ MPAKTUYECKUX 3aHATUM B IIPOIIECCE BHIOOPOYHOTO COOECeOBAHUS.

11. IlepeyeHb MH(POPMAINMOHHBIX TEXHOJIOTHI, HCIOJIb3yeMbIX NPH OCYLIECTBJIECHUH
o0pa3oBaTeJbHOr0 Mpouecca Mo AMCHMINVIMHE, BKJKYas NepevyeHb Heo0X0AUMOro

MPOrpaMMHOI0 odecrnevyeHuss 1 HHPOPMANMOHHBIX CIIPABOYHBIX CHCTEM

11.1. KOMIUIEKT JUIEH3UOHHOTO MTPOTPaMMHOTO 00€CTICUCHHUSI:
[TakeT oHrCHBIX pPOrpaMm.

AnTuBupyc Kaspersky.
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11.2. CoBpeMeHHbIE TPOoPecCUOHANBHBIE 0a3bl TaHHBIX U NH()OPMALIMOHHBIE CIIPABOYHbIE
CUCTEMBI:
HNudpopmannonHo-mpasoBas cuctema «Koncynsrant [Lmrocy;
WNupopmanmonHo-nipaBoBas cucrema «I"apant»;

DnexTponHas sHukiIoneaus: http://ru.wikipedia.org/wiki/Wiki

Cuctema komIuiekcHOTo packpbitis napopmarmu « CKPUH»: https://skrin.ru

11.3. CeptudunmpoBaHHbie IPOrpaMMHbBIE U allllapaTHbIE CPECTBA 3aIIUTHI HHGOpMAIIH

HE IPETyCMOTPEHBI.

11.4. Apache Spark.

12. Onucanue MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOIi 1JIs1 OCYIIeCTBIEHHS

06p830BaTeJII)HOFO nmpomoecca 1mo IMCuuIlJinHe

JIJ1st OCBOEHHUS TMCUUIIIIMHBI HEOOXOIMMO UCIIOJIb30BAaHUE YUEOHBIX aAyJUTOPHUH,

000pyAOBaHHBIX BEIYUCIUTEILHON TEXHUKOU C AOCTYNIOM K ceTH MHTepHeT.
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