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AHHOTAIUA

b1.B.01.04 MeToab! u cucteMbl 00pa00TKH 00JIbIIMX JAHHBIX

PaGouas mnporpamma y4yeOHON JUCHMIUIMHBI «METOABl W  CHUCTEMBI
00paboTKK OONBIIMX JIAHHBIX» MpeJIHa3HauYeHA JIJIs CTYJACHTOB, OOYJaIOIIUXCS 10
HanpaBJICHUIO MOJrOTOBKH 09.04.03 «ITpuknagnas uHpopMaThKa»
oOpa3oBarenbHas mporpamma «MICKyCCTBEHHBIN HHTEIUIEKT U OOJIBIITHE TAaHHBICY.

Jucuuminaa «MeTobl U CUCTEMBI 00pa0OTKH OOJBIINUX JAHHBIX» BXOJUT B
BapUATUBHYIO YacTh Onoka «Jlucuummuusl (Mmoaynu) b.1» (b1.B.01.04) yuebHOTO
JIaHa MOATOTOBKU MarucTpoB.

OO6miass TpyJI0E€MKOCTh OCBOCHHS JHUCIUIUIMHBI COCTaBISET 4 3a4eTHBIC
equuul] uin 144 gacos. JlucuumnimHa peann3yercs Ha 2 Kypce B 3 ceMecTpe.
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1015051 3aHATHUS
3
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Meab kypca — naTh ITOHMMAHHUE BHYTPEHHETO YCTPOMCTBA, MEXAHUKU
paboThl, 00JACTH MPUMEHUMOCTH CYILECTBYIOIIUX PEIIEHUN, OCBETUTh CUJIbHBIE U
ciabble CTOPOHBI, HAYYUTh MPAKTUYECKUM HAaBBIKAM aHaian3a OOJIBIIUX MaCCUBOB
uHdopmarmu. Kypc nocpsiieH MeTojiaM MoCcTpOeHUs CUCTEM 00pabOTKU OOIBIITNX
JTAHHBIX U CYIIECTBYIOIIMM UHCTPYMEHTaM B 3TON 00JIaCTH.

CTpyKTYpHO KYpPC COCTOUT M3 TPEX pa3ieiiOB: MakeTHas 00paboTKa JaHHBIX,
MOTOKOBasi 00pabOTKa TAHHBIX U XPAHEHHUE JTAHHBIX.

B nexuMoHHOW YacTH Kypca pacCMaTpUBAIOTCS TaKUE€ TEXHOJOTHHM Kak
HDFS, Hadoop MapReduce, HBase, Cassandra, Spark, Kafka, Spark Streaming,
Storm.

B pesynaprare paHHON JIUCHMIUIMHBI y OOy4aroImuxcs (QOpMHUPYIOTCS
cieayomme obdmenpodeccuoHadbHble W MPOGECCHOHAIBHBIE KOMIIETCHIIMU
(3J1eMEHTBI KOMIIETEHIIH).




Ko i popmy-tiporica dranbl GOPMUPOBAHUS KOMIIETEHIIUN
KOMIETEeHI[UH
OIIK-6 — 3Haer OCHOBHBIC TPHHLHUIBI PAOOTBI C COBPEMEHHBIM
CIIOCOOHOCTh K ANEKTPOHHBIM 000PYI0BaHUEM;
npodeccuoHaIbLHON METO/1bI IKCILTyaTaluu COBPEMEHHOT0
JKCILTyaTallid COBPEMEHHOTO JNEKTPOHHOTO  O0OpyIOBaHUS B 3ajaydax
AIIEKTPOHHOT'O 000PYIOBaHHS WHTEJUICKTYaJIbHOTO aHATIN3a U XPAHIIIUII TAHHBIX
B COOTBETCTBUM C LEIAMHU | YMEET | UCIOJIb30BaTh COBPEMEHHOE JNEKTPOHHOE
OCHOBHOH 00pa30BaTeIbHOM o0OpyJIOBaHME B 3a/a4ax HHTEIUIEKTYaJbHOTO
IPOrpaMMbl MarucTpaTypsl aHaJIM3a U XPaHWIHIL JaHHBIX
Brnageer | HaBbIkaMu pabOTHI C COBPEMEHHBIM 3JIEKTPOHHBIM
obopymoBaHueM B IIeNsAX OOecTeueHus 3amaad
MHTEJJICKTYaJIbHOTO aHaJIN3a U XPaHWIUI JAaHHBIX
[1K-8 — cnocoGHOCTB 3Haer OCHOBHBIE ~MaTeMaTHYECKHME METOJIbl aHallu3a
aAHAIU3UPOBATH IaHHBIC U TAHHBIX u METO/IbI KOMITBIOTEPHOTO
OlLICHUBATh TpeOyeMble MOJICITUPOBAHHSI
3HAHUS I PeIIeHUs YMeeT | aHaNMM3UPOBATH JaHHBIC U OICHUBATH TpedyeMble
HECTaHJIapTHBIX 3a/1a4 C 3HAHUS [Tl PEIICHUS HeCTaHIaPTHBIX 3a/1a4
MCIIOJIb30BaHUEM Bnageer | MaTemaTuuecKUMU ~ METOJAaMU M METOJAMHU
MAaTEMAaTHUYCCKUX MCTOAOB 1 KOMIIBIOTEPHOI'O MOJCIMPOBAHUA JJIs1 aHaau3a
METOJIOB KOMITBIOTEPHOTO JaHHBIX U OLIEHKH TpeOyemblX 3HaHUM JIs
MOJIETTUPOBAHUS pENICHUs HeCTaH/IAPTHBIX 3a/1a4
VIIK-1 - 3Haer OCHOBHBIE METOJAbl ¥ MOJETU  MAaIIMHHOIO
CIIOCOOHOCTB IPOEKTUPOBATH 0o0ydYeHUs U UX MPUMCHEHHUE JJIs aHAIN3a JTAHHBIX;
U pa3pabaTbiBaTh CUCTEMHbIE MOJIHBIM IIUKJI pPElIeHUs 3a7aud aHalu3a JaHHBIX:
Y TIPUKJIQHBIC PEIICHHUS 110 MOJIrOTOBKA JIaHHBIX; pa3paboTKa TPU3HAKOB,
aHaIM3y OOJBIINUX JaHHBIX BBIOOp METPUKH KayecTBa, BHIOOp M 0OydeHHe
MOJIETH, BaJIMAALMS MOJEIU U T.1I.
YMmeer | pemiaTh 3a7aud aHAIKM3a JAHHBIX A KOHKPETHBIX
TIPEAMETHBIX 0bJlacTei
Brnageer | HaBbIKaMU PEIICHUS CIIOKHBIX M HECTaHJIAPTHBIX
3a/1a4 aHaJjan3a JaHHbIX

I[JISI (bOpMI/IpOBaHI/IH BBIICYKAa3aHHbIX KOMH@TCHHI/Iﬁ B paMKax JUCHHIIJIMHBI

«MeToabl U cUCTEMBI 00pabOTKH OOJBIINX JAHHBIX» MPUMEHSIOTCS CIEAYIOIINE

METO/bl aKTUBHOTO/ WHTEPAKTUBHOTO OOYYEHHUs: METOJ KpYIJIOro CToJa,
JUCKYCCHSI, MO3TOBOM IIITYPM, METOJI COCTaBJICHUS WHTEJUICKT-KapT, MPOOJIEeMHOE

oOydeHue.



|. CTPYKTYPA U COJEP) KAHUE TEOPETHUYECKOM YACTHU KYPCA

Tema 1: Beryniienue, pacnpeneseHabie gaisioBbie cucrembl (1 yac)

[Tonsitue «Oonbiure nanubiey. [locTaHOBKA 3a1aun 0OpaOOTKU M XpaHEHHUS
Ooonpmux maHHBIX. [IpuMepsl mpuMmeHeHus Ooibmux MaHHbIX B IT wmHIyCcTpUU.
ApXHUTEeKTypa pacrpeaesieHHbIX (GaiaoBeix cucteM. OCHOBHbIE MPOOJIEMBI B
paboTe pacnpeleeHHBIX CUCTEM. BUIbI OTKA30B y3JI0B, CBSI3EM MEXIY Y3JIaMU.
VYerpoiictBo GFS, HDFS. Ilponecc BoccranoBnenust HDFS.

Tema 2: Moaean Bbiuuciaennii MapReduce (2 yaca)

MartemaTtuueckas monenb mapaaurmMbl MapReduce. Mopens BeruucieHuit
Map, Shuffle u Reduce ¢aszpl. @opmanbuass momens mapaaurmMbl MapReduce.
3amaua moxacuera cinoB B gatacete (WordCount). Hadoop MapReduce.
Ob6ecneuenne oTkazoyctoiunBoctd B MapReduce. CpaBuenue MapReduce vl u
YARN. Hcropust pazsutus MapReduce. MapReduce Streaming Ha npumepe
Python Pacmmpenust mogenu. Comparator, partitioner, combiner, 3aueM HY>XHbI U
KOTI'JIa UCIOJIB3YIOTCS. YacTo npuMeHsieMble TEXHUKU B 00paboTke JaHHbIX 0 Map-
side join, reduce-side join. Salting. Croco0Ob1 TronmHra MapReduce. CriocoOsI
CEMIUIMPOBAHUS TaHHBIX. ITepaTUBHbIE 3aaUH.

Tema 3. SQL over BigData. Hive. (2 gaca)

Hive: mortuBanms, s3blkoBas Mojenb. lIpoOiiema cmemieHus JaHHBIX B
oOpabotke Oombiiux gaHHbIX. [Ipumenenne SQL B IT unayctpuu. CpaBHeHUE
pemennii Hive u MapReduce na npumepe 3amau ananusa soros. [Ipakruka SQL:
arperarsi JaHHbIX, (QUIBTpAIUsl JAaHHBIX, COPTUPOBKA, OOBEAUHEHUE TaOIUII.
Apxurektypa Hive: Metastore + Hadoop + HDFS. fA3bik onpenenenus gaHHBIX B
Hive (Hive DDL): tunsl Tabnui, pasaenurenu. SA3bIK yOpaBieHUS JaHHBIMHU B
Hive (Hive DML): 3arpy3ka nanHbIX, mepesanuch nanubix, CTAS. Hive:
pacuupenHbie Bo3MoxHOCTH. [lapcep mannbix SerDe. Hive View: ocobeHHOCTH,
npeumyiiectsa U Hemoctatku.  [lomws3oBarensckue — Gpynkuuu — (UDF),
nosib3oBaTenibckue — arperupyromue  ¢yakuuu  (UDAF), monb3oBaTenbckue
¢byukuun st renepanuu tadbnui, (UDTF). HMcropus passutus MapReduce.
MapReduce Streaming na mpumepe Python. Hive Streaming. Hive Partitioning,
Bucketing and Sampling. Ocobennoctu Join B Hive. Hcnpasienue npoOiieMsl
cmemrenus B Hive. ITokononounoe xpanenue B Hive (RCFile, ORC, Parquet).

Tema 4. Beyond MapReduce. Spark (2 yaca)

Henocrarku MapReduce. Costly disk spill, write barrier, job launch
overhead. ITepekocs! B JaHHBIX U TIepeKochl B tianupoBanud. OT MR k DAG-am
BBIYHCIICHU: TIOYEMY ATO YI00HEeH?

Spark. IToustue RDD u Source RDD. MR over Spark, Pregel over Spark.
KemupoBanue RDD, uteparuBHbie BeiunciaeHus: 0 [IpeoOpazoBanust U AeiCTBUSL.
Spark Ul u patdota B pexkume YARN. Spark SQL. Spark DataFrame: ocobennoctn



u cpaBHeHue ¢ Pandas DataFrame o Spark SQL + Hive. ArperupoBanue TaHHBIX B
Spark DataFrame. O6pa6otka rpadoB npu momorm Spark. 3amava mojacuera
KoJM4ecTBa OOIIMX Jpy3eil. 3amaya mojcdeTra 4uciia TpeyroibHUKoB. Ilaker
GraphFrames. Ilonarune motif. Mcnons3oBanue motif s pelieHus 3aaayu.
Pemenne 3amaun PageRank mnpu mnomomu GraphFrames u Spark APL
Ontumuzarus Spark. Ynpasnenue mamsteio. Ontummsarus UDF. Onruvusarus
o0BeTMHEHUT.

Tema 5. MamunHoe 00yyeHue HA 00JbIINX JAHHBIX (2 4yaca)

AnropuTMbl  JUisi paboThl C OOJBIIUMHU JaHHBIMA. MeETONbl OHJIalH
oOyuenus. ['paauieHTHBI cryck. Pemienue 3ajgau kiacTepus3aliid Ha OOJIBIIUX
JaHHBIX O 3anaua mnojcdera cioB B jaracere (WordCount). APl mns oOydenus
AITOPUTMOB Ha OOJbIUX JaHHBIX O bubmmorexkn Spark MIlib u Spark ML.
O6paboTtka TekctoB npu nomoiu Spark ML o AncamOineBbie Moaenu Ha Spark
ML. Map-side join, reduce-side join

Tema 6. IloToxoBasi 00padoTka nannbIX (1 yac)

O06paboTka OOJBIIMX JAHHBIX B PEKHUME peaibHOro BpemeHu. [1oaxosl
o0paboTke OOJBIIMX JAHHBIX B PEXHUME pealbHOro BpemeHH. (CeMaHTHKa
noctaBku (Devilery semantics). Apxurektypsl Lambda u Kappa. Bxoansie u
BBIXOJ/IHBIC JJAaHHBIE /11 00pabOTKH B peKUME peanbHOro BpemeHu. Apache Spark
Streaming: 0OBsSCHEHWE KOHIICIIIMM Ha MpakTUdecko 3amade. Apache Spark
Structured Streaming: oObsICHEHHE KOHIICIIIIMKA Ha MIPAKTHYECKOM 3aaade. Moieib
napaaurMel  Kafka. Tlonstue wunrepBana B Kafka. Ocobennoctn Kafka.
Wnrepdeiic komananon crpoku Kaftka. Ceszp Kafka m cemanTtukm goctaBku o
[Totoxu Katka (Kafka Streams).

Tema 7. Key-value xpanuauina B 00Jabmux ganHbix (1 yac)

HBase. NoSQL nmoaxoss! k peanu3aiuu pacipeieeHHbIX 0a3 TaHHbIX, key-
value xpanunuma. OcHoBHble KOoMHOHEHTHl BigTable-mogoOHbIX cucteM M uX
Ha3HAYCHUE, OTIIMYME OT pessiuuoHHbIX b/l. UTenue, 3anuch U XpaHEHUE TaHHBIX
B HBase. Minor- u major- koMmmaktudukamus. HanéxHocts U
otkazoycroiunBocth B HBase. Cassandra. OcHoBHBIe 0coOeHHOCTH. UTeHUE U
3anuch JaHHbIX. Otka3zoyctoilunBocTh. Ilpumepsl mnpumenenus HBase u
Cassandra. Otnnuue apxutektypsl HBase ot apxutektyps Cassandra.



Il. CTPYKTYPA Y COJIEP)KAHUE ITPAKTUYECKOM YACTH KYPCA
N CAMOCTOSTEJIBHOM PABOThHI

JlaGopaTopHubie padoTsl (44 yac.)

JlaGopaTopnass padora Ne 1 «OcHOBBI PpadoOThl ¢ AHAJIUTHYECKOM
miiargopmoii Deductor studio» (4 1ac.).

1. IIpopaboTka TEOpETHUECKUX BOIIPOCOB MO TEME JaOOPATOPHOU pabOTHI.

2. TloctaHoBKa 3aMa4 W KOMIBIOTEPHOE MOJCIMPOBAHUE IO BOMPOCAM
MPAKTUYECKON YacTH JaOOpaTOPHOMN padOTHI.

3.  OO0paboTka pe3ynbTaTOB, COCTABJICHUE OTYETA, 3aIUTa JJabopaTOpHOI
paboThI.

JlaGopaTtopnasi padora Ne 2 «Tpanchpopmanusi ganabix B Deductor
Studio» (4 uac.).

1. IIpopaboTka TEOPETHUUECKUX BOIIPOCOB MO TEME J1aOOPATOPHOU pabOTHI.

2. TloctaHoBKa 3ajad W KOMIIBIOTEPHOE MOJCIUPOBAHKE IO BOMPOCAM
MPAKTUYECKON YacTu J1abopaToOpHOUN pabOTHI.

3. OOpaboTka pe3yJabTaToOB, COCTABJICHUE OTUYETa, 3aIIUTa JIA0OPATOPHOU
paboTHI.

JlaGopaTopnas padora Ne 3 «Co31aHue, 3210/ IHEHHEe U MCIIOJIb30BaHUE
xpanuiuia n1aHubix Deductor Warehouse Ha 6a3e Firebird» (4 gac.).

1. IIpopaboTka TEOPETHUUECKUX BOMPOCOB MO TeME J1aOOPaTOPHOM pabOTHI.

2. TloctaHoBKa 3amad W KOMIIBIOTEPHOE MOJCIUPOBAHKME IO BOMPOCAM
MPaAKTUYECKON YacTu J1abOpaTOpHOU pabOTHI.

3. OOpaboTka pe3yJbTaTOB, COCTABIEHUE OTYETA, 3alUTa JabOpaTOpPHOM
paboTHI.

JlabopaTopnas padora Ne 4 «Onpeaesienne npeacTaBjieHUss HCTOYHUKA
JAHHBIX B MIpoeKTe cayxk0 Analysis Services» (4 gac.).

1. TIIpopaboTka TEOPETHUUECKUX BOIPOCOB MO TeME J1abOPaTOPHOM pabOTHI.

2. TlocTaHoBKa 3amMa4 W KOMIIBIOTEPHOE MOJCIHPOBAHUE IO BOIPOCAM
MPAKTUYECKON YacTu J1abopaToOpHOU pabOTHI.

3. OOpaboTka pe3ynbTaTOB, COCTABJICHUE OTYETA, 3alUTa JJabopaTopHOI
paboTHI.

JlaGopaTtopnas padora Ne 5 «OnpeneneHue u pasBepTbiBaHue Ky0a»
(4 gac.)

1. IIpopaboTka TEOPETHUUECKUX BOIIPOCOB MO TeMe JJabopaTOpHOM pabOTHI.

2. TloctaHoBKka 3aja4 W KOMIIBIOTEPHOE MOJICTUPOBAHKME IO BOIMPOCAM
MPaKTUYECKON 4acTu J1abopaToOpHOUN pabOTHI.



3. OOpaboTka pe3yabTaTOB, COCTABICHUE OTYETA, 3aIUTa JTa0OPATOPHOM
paboThI.

JlabopaTopnas padora Ne 6 «M3MeHeHue Mep, aTPUOYTOB M MepPapXuiD)
(4 gac.).

1. IIpopaboTka TEOpPETUUECKUX BOIPOCOB MO TeME J1aOOPATOPHOUM pabOTHI.

2. TlocraHoBKa 3aJa4 M KOMIIBIOTEPHOE MOJEIUPOBAHHME IO BOMPOCAM
MPAKTHUECKON YacTu JIabopaTOpHOU padOTHI.

3. OOpaboTka pe3yJabTaTOB, COCTABICHUE OTYETA, 3aIUTa JTa0OPATOPHOM
paboThI.

JlabopaTopHas padora Ne 7. «AccoumaTuBHbie npaBujia» (4 gac.).

1. TIIpopaboTka TEOpETHIECKHX BOTPOCOB IO TeMe J1ab0paTOpHOU paboTHI.

2. TloctaHoBKa 3a7a4 M KOMITBIOTEPHOE MOJEIHUPOBAHHME IO BOMPOCAM
MPAKTUYECKON YacTu J1abopaToOpHOUN pabOTHI.

3. OOpaboTka pe3yJbTaTOB, COCTABICHUE OTYETA, 3aIUTa JTaOOPaTOPHOM
paboTHI.

JlaGopaTtopnass paGora Ne 8. «OcHOBbI PpadOTBI ¢ MNAKETOM
STATISTICA» (4 uac.).

1. TIpopaboTka TEOPETHUECKUX BOIPOCOB IO TeME J1ab0paTOpHOM paboTHI.

2. TloctaHoBKa 3a7a4 M KOMITBIOTEPHOE MOJEIUPOBAHHME IO BOMPOCAM
MPAKTUYECKON YacTu J1abopaToOpHOUN pabOTHI.

3. OOpaboTka pe3yJbTaTOB, COCTABJICHUE OTYETA, 3alUTa JabOpPaTOPHOM
paboTHI.

JlaGopaTopHnasi padora Ne 9. «Kiacrepubiii anaaus» (4 1ac.).

1. TIpopaboTka TEOPETHUECKUX BOIPOCOB MO TeME J1ab0paTOpHOM paboTHI.

2. TloctaHoBKa 3aja4 U KOMIIBIOTEPHOE MOJICTUPOBAHHE IO BOMPOCAM
MPAKTUYECKON YacTu 1aO0paTOPHOI pabOTHI.

3.  OOpaboTka pe3yJbTaTOB, COCTABJICHUE OTYETA, 3aIlUTa JabOpPaTOPHOM
paboTHI.

JlaGopaTopHasi padora Ne 10. «Perpeccnonnbiii anaaus» (4 4ac.).

1. TIpopaboTka TEOPETHUECKUX BOIPOCOB MO TeMeE J1ab0paTopHOM paboTHhI.

2. TloctaHoBKa 3aa4 W KOMIBIOTEPHOE MOJEIMPOBAHUE IO BOIMPOCAM
MPAKTUYECKON YacTH TaOOpaTOPHOM padOTHI.

3.  OOpaboTka pe3yJbTaTOB, COCTABICHUE OTYETA, 3aIUTa JTaOOPATOPHOM
paboThI.

JlabopaTopnass padora Ne 11. «UcKyccTBeHHble HEHPOHHbIE CETH)
(4 gac.).

1. TIpopaboTka TEOPETHYECKUX BOIPOCOB MO TeMe J1ab0paTopHOM paboTHI.

2. TloctaHoBKka 3aja4 U KOMIIBIOTEPHOE MOJICTUPOBAHHE IO BOMPOCAM
MPAKTUYECKON YacTH TaOOpaTOPHOMN padOTHI.



3. OOpaboTka pe3yabTaTOB, COCTABICHUE OTYETA, 3aIUTa JTa0OPATOPHOM

paboThI.
1. YHEBHO-METOJANYECKOE OBECIIEYHEHHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIIUXCSI
Y4e0HO-METOIUYECKOE o0ecrnieueHue CaMOCTOSITENTbHOM paboThI

oOydaromuxcss M0 AUCHUIUTUHE «MeToabl U CUCTeMbl 00pabOTKH OOJBIINX
JaHHBIX» IpejcTaBieHo B [Ipunoxkenun 1 u Bkitoyaer B cedsi:

- IUIaH-Tpa(UK BBINOJIHEHUS CAaMOCTOSATENbHON PadOTHI IO TUCIUIUINHE, B
TOM YHCJI€ IPUMEPHBIE HOPMbI BPEMEHHU Ha BBIIIOJIHEHUE 110 KaXKA0OMY 3a/1aHHUIO;

- XapaKTEepUCTHKA 3aJaHUN I CAaMOCTOSITEIbHOU pabOThl 00yYarouxcs
Y METOJIMYECKHE PEKOMEH IallMU 10 UX BBINOJHEHUIO;

- TpeOOBaHMS K IPEACTABICHUI0O U OQOPMIICHHIO  pE3yJbTaTOB
CaMOCTOATENbHON pabOTHI;

- KpUTEPUHU OLICHKH BBIIIOJIHEHUSI CAMOCTOSTENIbHOM pabOTHI.

IV. KOHTPOJIb TOCTU/KEHUS LEJEN KYPCA

Ne KonTtpounpyemsie Koasl 1 3Tansl OueHoyHble cpeacTBa
n/n pa3aeJibl / TeMbl dopmupoBanus TeKyImii IPOME;KYTOUHAS]
AUCHUIIJINHBI KOMHeTeHHHﬁ KOHTPOJIb arrecTauus
1.| Tema 1: Berymnenue, OIIK-6, | 3HaeT acce (TTP-3) DKk3aMeH
pacnpesienieHHbIe [1K-8,
(atinosble cucTeMbl VIIK-1 yMeeT nabopatopHas DK3aMeH
pa6ora (T1P-6)
BIIaJieeT | JlabopaTopHas DK3aMeH
pab6ora (ITP-6)
2.| Tema 2: Mogens OIIK-6, | 3Haer acce (TTP-3) DK3aMeH
serunciennit MapReduce | TIK-8,
VIIK-1 yMeeT nabopatopHas DKk3aMeH
pa6ora (T1P-6)
Biameer | mabopaTopHas DKk3aMeH
pabora (T1P-6)
3.| Tema 3. SQL over OIIK-6, | 3Haer scce (ITP-3) DK3aMeH
BigData. Hive. [1K-8,
VIIK-1 yMeeT nabopaTopHas DKk3aMeH
pabora (T1P-6)
BHajeer | maboparopHas DK3aMeH
pa6ora (TTP-6)
4.| Tema 4. Beyond OIIK-6, | 3Haer acce (ITP-3) DK3aMeH
MapReduce. Spark [1K-8,




VIIK-1 | ymeer nabopaTopHas DK3aMeH
pa6ora (I1P-6)
BHajeer | maboparopHas DKk3aMeH
pa6ora (I1P-6)
5.| Tema 5. MamuHHOE OIIK-6, | 3Haer acce (ITP-3) DK3aMeH
o0ydeHue Ha OOJIBIITNX [1K-8,
AaHHBIX VIIK-1 yMeeT nabopaTopHas DKk3aMeH
pa6ora (I1P-6)
BHajeer | maboparopHas DKk3aMeH
pa6ora (I1P-6)
6.| Tema 6. [ToTokoBas OIIK-6, | 3Haer acce (TTIP-3) DK3aMeH
00paboTKa JaHHBIX I1K-8,
VIIK-1 yMeeT nabopaTopHas DK3aMeH
pa6ora (I1P-6)
BiIajeeT | JabopaTopHas DKk3aMeH
pa6ora (I1P-6)
7.| Tema 7. Key-value OIIK-6, | 3Haer acce (ITP-3) DKk3aMeH
XPaHWJIHINA B OOJIBIINAX [1K-8,
JTAHHBIX VIIK-1
OIIK-6, | ymeer naboparopHas DK3aMeH
[1K-8, pa6ora (I1P-6)
VIIK-1
OIIK-6, | Brameer | maGoparopHas DK3aMeH
I1K-8, pabora (I1P-6)
VIIK-1

O6o3nauenus: [1P-3 — scce (mucemennas pabota); [IP-6 — Otuer mo maGopaTopHOI
pabote (nmucbMeHHas paboTta)

Turnossle KOHTPOJIbHBIE 3a1aHus, METOANYECKUE MaTepUallbl,
ONpEAENSIONME NPOUEAYPhl OLEHUBAHUS 3HAHWI, YMEHUUW U HaBBIKOB M (WJIN)
OMbITa JEATEIBHOCTH, a TaKXKe KPUTEPUM M I[OKa3aTeld, HEOOXOAUMBIE IS
OLICHKM 3HAHWI, YMEHUI, HAaBBIKOB M XapPaKTEPU3YIOIIHUE 3Tamnbl (POPMUPOBAHUS
KOMIETEHIIMH B MpoLlecCe  OCBOGHMSI  00pa3oBaTEeNbHOM  IPOrpaMMBI,
npenacrasieHsl B [Ipunoxenun 2.

V. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYHEHUE

KomrmbroTepHslit Kiacc:

[Tpoextop DLP, 3000 ANSI Lm, WXGA 1280x800, 2000:1 EW330U Mitsubishi,;
CuctemHslii 6510k ¢ MoruTopoM. ITporieccop: Intel 15-8600k 3.6Ghz, onepatruBHas
namsTh: 32gb, xxectkuit auck: 1Th, rpadpuyeckuit yckopurens: Nvidia GTX 1080

becripoBoansie JIBC ans oOydaromuxcst odecrnieueHbl CUCTEMON Ha 6a3e Touek
noctyna 802.11a/b/g/n 2x2 MIMO(2SS).




VI. CHUCOK YYEBHOM JINTEPATYPbI U UH®OPMAIIUOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTepaTypa
(onexmponnwvie u neuammvie uz0anus)

1. Ilpocto o Gonpmmx AaHHBIX : mep. ¢ aHri. / Jkyaut 'ypsun, Aman
Heromxent, ®epn Xanmep [u 1p.]. - Mocksa : CoepOaHk, : [Dxemo], 2015. - 395 c.
- http://lib.dvfu.ru:8080/lib/item?id=chamo0:826169&theme=FEFU

2. T'onuapyk, C. B. AnmunuctpupoBanue OC Linux [DIeKTpOHHBIH

pecypc] / C. B. 'oHuapyk. — DJEKTpOH. TEKCTOBBIE NaHHbIe. — M. : MHTEepHEeT-
Yuausepcurer Uupopmanmonnsix Texnonoruit (MHTYUT), 2016. — 164 c. —
2227-8397. — Pexxum ocTyra:

http://www.iprbookshop.ru/52142.html

3. bpaxyk, A. U. CereBnie cpeacTBa Linux [DnekTponHsIid pecype] / A. U.
bpaxyk. — 2-e¢ u3g. — DNEKTpOH. TEKCTOBbIE naHHble. — M.: HHTepHeT-
VYuupepcurer Undopmanuonusix Texnomoruit (MHTYUT), 2016. — 147 ¢. —
2227-8397. — Pexum nocryma: http://www.iprbookshop.ru/73722.html

4. AnekceeBa, T.B. MHWHpopmanmoHHble aHATUTUYECKUE CHUCTEMBI
[OnexTpoHHbI pecypce] : yueOnuk / T.B. Anekceesa [u ap.]. — M. : MockoBckuit

¢buHAHCOBO-TIPOMBINIUIEHHBIN YH-T «Cuneprusy», 2013. — 384 . — Pexxum moctymna :
http://www.iprbookshop.ru/17015.html

JlonoJIHUTEIbHAA JTUTEpaTypa
(nevammovie u snexmporHbie uz0aHUs)

1.ITanemoB C.B. HHTemnekTyanbHbIl aHalW3 JaHHBIX [DIJIEKTPOHHBIN
pecypc] : yueObnoe mnocodue / C.B. IlambmoB. — Camapa: IloBomxkckuit
TOCY/IapCTBEHHBI YHUBEPCUTET TEJIIEKOMMYHHMKAIil u uHpopmatuku, 2017. —

127 c. — 2227-8397. — Pexwum nocryna: http://www.iprbookshop.ru/75376.html
2 Ilerpynun, 0. FO. MadopmanmonHbie TEXHOJIOTUN aHaIU3a TaHHbIX. Data

Analysis : yueGHOEe mocobue Uis BYy30B IO YIPABICHYECKUM M SKOHOMHUYECKUM
cnenuanbHocTaM W HampasieHusMm / HO. FO. Ilerpynun ; MockoBckuii
rOCyAapCTBEHHBIA YHUBEPCUTET, DaKyIbTET rOCYJapCTBEHHOTO YIpaBiIeHUsS. — 3-
e m3g. — M. : VYmuusepcurer, 2014 — 291 c. — Karamor Hb [IBOV:
http://lib.dvfu.ru:8080/lib/item?id=chamo:734307&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:417764&theme=FEFU



http://lib.dvfu.ru:8080/lib/item?id=chamo:826169&theme=FEFU
http://www.iprbookshop.ru/52142.html%203
http://www.iprbookshop.ru/52142.html%203
http://www.iprbookshop.ru/52142.html%203
http://www.iprbookshop.ru/52142.html%203
http://www.iprbookshop.ru/52142.html%203
http://www.iprbookshop.ru/52142.html%203
http://www.iprbookshop.ru/73722.html
http://www.iprbookshop.ru/17015.html
http://www.iprbookshop.ru/75376.html
http://lib.dvfu.ru:8080/lib/item?id=chamo:734307&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:417764&theme=FEFU

3. Tymanos, B.E. IlpoextupoBanne XpaHuIMII JaHHBIX 7151 CUCTEM Ou3Hec-
aHAJUTUKKU [DJIEKTPOHHBIM pecypc] : yded. mocobue / TymanoB B.E. — M. :
BMHOM. JlaGoparopust 3Hanui, WuTepHeT-YHUBepcuteT WMHPpOpMaMOHHBIX
Texnomorust (MHTYUT), 2010. — 615 c¢. - Pexum jgocrymna
http://www.iprbookshop.ru/16096.html

4. InTennekTyaabHble CHUCTEMbl NPUHSATHS PEIICHUH |  YNpaBieHUs
yuebHoe nmocobue st By30B / 0. U. Epemenxo. — Craperiit Ockon : THT, 2015. —
401 C. — Karanor Hb
JAB®VY: . http://lib.dvfu.ru:8080/1ib/item?id=chamo:813810&theme=FEFU

5. HTennekTyanbHbld aHAIU3 JaHHBIX M CHUCTEM YIpaBJICHUs OW3HecC-
npaBWJIaMH B TeleKOMMYyHUKanusx: Monorpadus / P.P. Beitnbepr. — M.: HUILL
NHOPA-M, 2016. — 173 C.: — Pexum JOCTyIA:
http://znanium.com/catalog/product/520998

6. HectepoB, C.A. VMHTemIeKTyalbHBIA aHAIW3 JaHHBIX cpeacTBamMu MS
SQL Server [Dnexrponnsiii pecypc] / HecrepoB C.A. — M.: HHTepHer-
VYuuBepcurer Mudbopmannonnsix Texnonoruit (MHTYUT), 2012. — 189 c. —
Pexxum noctyna : http://www.iprbookshop.ru/16702.html

7. YybyxoBa U.A. Data Mining [DnektponHsliii pecypc]/ UyOykoBa M.A. —
M.: Nnrepuer-YHusepcuter Mupopmannonnsix Texnonoruit (MHTYUT), 2016.
— 470 c. — Pexxum nmocryna: http://www.iprbookshop.ru/56315.html.

8. UybykoBa, M.A. Data Mining : yude6. mocobme s By3oB / W.A.
YyOykoBa / M.P. Mumnrton ; niep. ¢ auri. [C.I'. KobenskoBa]. — M. : UaTepHeT-
VYuusepcurer Mudbopmanmonnsix Texnonmoruvi BUHOM. JlabopaTtopusi 3HaHuUid,
2008. — 282 C. : - Karanor Hb JIBDYV:
http://lib.dvfu.ru:8080/lib/item?id=chamo:274659&theme=FEFU

Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«HTEepHET»

1. Linux. Kapmannsrii cipaBounuk. CkoTt ['paHHeMaH

2. Unix u LinuxX. PyKoBOACTBO CHCTEMHOTO agMUHHCTpaTopa. DBu Hemer,
[apt Chaiinep, Tpent P. Xelin, ben Yaiinu

3. The Official Ubuntu Book Matthew Helmke, Elizabeth K. Joseph, José
Antonio Rey, Philip

Ballew, Benjamin Mako Hill

4. Hadoop: The Definitive Guide 3e. Tom White

5. Professional Hadoop Solutions. Boris Lublinsky
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Ilinan-rpadguk BHINOJHEHHSI CAMOCTOSITEIbHOI padoThl 0 TUCHUIINHE

Bun IIpumepHbIe
Ne Jara/cpoku N
CaMOCTOSITe/IbHOI | HOPMBbI BpeMeHn | DopMa KOHTPOJIs
n/n BBINIOJIHCHUSA
p360TbI Ha BBINIOJIHCHUE
1 1-18 ueneins | [lonroroska 35 OTtuer 10
00yueHus 71a00paTOPHBIX JabopaTopHOi
pabor. pabote
2 Ceccus ITogroroBka K 10 DK3aMeH
dK3aMEHy

MeToanueckue PpeKOMeHAAUMH K padore ¢  JUTepPaTypHbIMHU
HCTOYHUKAMU

B mpomecce mnNoOATrOTOBKM K MPAaKTUUYECKUM 3aHSATUAM, CTyJACHTaM
HEOOXO0AMMO 00paTuTh 0co00€ BHHMAaHHE Ha CaMOCTOATEIBHOE W3Y4YECHHE
PEKOMEHJOBAaHHON y4eOHO-METONMYECKON (a Takke HaydyHOM U MOMYJISIPHOM)
mutepatypbl. CamocrtosTenbHas pabota ¢ ydyeOHUKaMU, YY€OHBIMH IMMOCOOUSIMH,
HAay4YyHOW, CIIPaBOYHOM W  MONYJSIPHOM  JIMTEPATypoOW,  MarepualaMu
MEePUOANYECKUX H3MaHui W MHTepHeTa, CTATUCTUYECKUMU JIaHHBIMH SIBJISIETCS
HanOosiee F(P(PEKTUBHBIM METOJOM IOIYUYEHUSI 3HAHUH, MO3BOJIAET 3HAYUTEIILHO
aKTUBH3UPOBATh MPOIECC OBIaJieHus uHPopMalnuen, crnocoOcTByeT Oosee
rJIyOOKOMY YCBOEHHIO HM3y4aeMoro marepuana, QopMUpYeT Yy CTYAEHTOB CBOE
OTHOIIIEHHE K KOHKpETHOU mpobsieme. bosee rimyObokomMy pacKphITHIO BOIPOCOB
CIIOCOOCTBYET 3HAKOMCTBO C JOIOJHHUTEIbHOM JUTEPATYpPOU, PEKOMEHOBAHHOM
npenojaBarelieM MO KaXJI0M TeMe NPaKTHUYECKOTO 3aHATHUS, 4YTO MO3BOJSET
CTYyIEHTaM TMpOSBUTh CBOK HHAWBUIYAJIbHOCTh B paMKax BBICTYIUICHUS Ha
JTAHHBIX 3aHITHUSX, BBISIBUTH IIUPOKUN CIIEKTP MHEHUHN MO0 U3y4aeMoii rpodieme.



KpuTtepun o1ieHKH BBINOJHEHUS CAMOCTOSATEIbLHON PadoThI
KoHTpoib caMocTosiTeIbHON pabOThl CTYACHTOB MPEyCMaTPUBACT:

. COOTHECEHHE COJIEP>KaHUsI KOHTPOJIS C LEISIMU O0YUEeHMS;
o 00BEKTUBHOCTb KOHTPOJIS;
o BAJIMHOCTh KOHTPOJIA (COOTBETCTBHE MPEABSBISIEMBIX 33JaHUN TOMY, YTO

MpeAnosaraeTcs NpoBEPUTH);
o muddepeHranuo KOHTPOIbHO-U3MEPUTENIbHBIX MATEPUATIOB.
DopMBbI KOHTPOJISI CAMOCTOSITEIbHOM padoThI
1. TlpocmMoTp ™ TmpoBepKa BBIMOJTHCHUS CaMOCTOSITEIBHONH pPabOTHhI
MPENnoAaBaTeIeM.
2. CamonpoBepKa, B3aMMOIIPOBEPKA BBIIOJIHEHHOIO 33JaHUs B TPYIIIIE.
3. O6cyxneHne pe3yabTaToB BBHIIIOJHEHHON PaOOTHI Ha 3aHITHH.
4. Texyuiee TECTUPOBAHUE.
Kpurepuu oueHku pe3yabTaToB caMOCTOATENbHON Pad0ThI
KputepusiMn OLEHOK pe3yJIbTATOB BHEAYAUTOPHOM CaMOCTOSITEIBHOU
paboThI CTYACHTA SBJISIFOTCS:
. YPOBEHb OCBOEHHUS CTYIEHTOB y4eOHOI0 MaTepuana;
o YMEHHUs CTYIEHTA HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS IIPU BBIITOJIHEHUU
MIPAKTUYECKUX 3a/]1a4;
o YMEHUS CTy[IeHTa aKTMBHO HCIIOJIb30BaTh AJIEKTPOHHBIE 00pa30BATENbHBIE
pecypchbl, HaXOAUTh TpeOyrolytocs MUHPOpMalHIo, U3yyaTh €€ U MPUMEHSATh Ha

MPAKTHUKE;
o 000CHOBAaHHOCTh M YE€TKOCTb U3JIOKEHHS OTBETA,

o odopMIIeHHE MaTepHalia B COOTBETCTBUH C TPEOOBAHUSIMH;

o yMEHHUE OPUEHTUPOBATHCS B TOTOKE HH(POPMAIINH, BBIJEISThH TJIABHOE;

o yMEHUE 4YeTKO CGOpMYIHpOBaTh MpoOJieMy, MPEUIOKUB €€ pEIICHHE,

KPUTHUYECKHU OLICHUTH PEIICHUE U €T0 MOCIEACTBUS,

° YMEHHUE TIOKa3aTh, MPOAHAIN3UPOBATh aJbTEPHATUBHBIE BO3MOXKHOCTH,

BapUaHTHI JCUCTBUU;

° yMeHue chopMUPOBATH CBOIO TIO3UITUIO, OTICHKY M apTYMEHTHPOBATH €€
Kpurepuu ouieHKU BHINIOJIHEHHSI KOHTPOJIbHBIX 3aJaHUM 1JIs1

CaMOCTOAITEIbHOI PadOThI

IIponeHT NpaBUILHBIX OTBETOB Ounenka

Ot 95% 1o 100% OTJINYHO

Ot 76% 1o 95% XOPpOIIIO

Ot 61% 1o 75% YIOBIIETBOPUTEIHEHO
Menee 61 % HEYIOBIIETBOPUTEIHLHO




CamocrosiTenpHas paboTa MPU MOATOTOBKE K DK3aMEHY BKJIIOYACT M3YUCHUE
TEOPETUYECKOI0 MaTepuaia C HCIOJIb30BaHWEM JICKIIMOHHBIX MAaTepuajoB,
PEKOMEHIYEMBIX HCTOYHUKOB, MATEPHAJIOB IO TPAKTHUYECKUM 3aHATHUSIM U
Ja00paTOPHBIM paboTaM.

KoHTpoJsibHbIE BOIIPOCHI AJIS1 CAMOCTOAITEIbHOM OIIEHKH KA4eCTBA OCBOEHUS
YueOHO¥ JUCHMIUIUHBI:

. Onpenenure CynHOCTh MOHATUS «OOJBIINE JAHHBICY.

. OnuimTe METOIMKY aHaliu3a OOJBIINX JaHHBIX.

. [Ipotiecc aHanMMTUKK aHaM3a OOJBIINUX JAHHBIX.

. Ha#ite xapakrepuctuky Big Data Ha MUPOBOM pBIHKE.

. Oxapaktepusyiite Big Data B Poccuu.

. Onpenenure nouarue Data Mining.

. Boripockl 6e30macHOCTH OOBIITNX JTAHHBIX.

0 3 O U W

. B 4emM cocTOUT KOTHUTUBHBIN aHAIW3 JAHHBIX.

9. Kakue mojienu JaHHBIX Bbl 3HAETE?

10. Konnenmus MapReduce.

11. OcHOBHBIC METO/IBI aHAJIM3a OOJBIIUX JAHHBIX.

12. IIpoaeMoHCTpUpOBaTh UCTIONb30BaHuE OKHA Explore niis usyuenus
pacripeiesieHus epeMeHHO. BBISIBUTh, Kakrie OTKJIIOHEHHUSI BBIICIISIIOTCS B
pacrpeneneHun nepeMeHHon? Kak MoXKHO HCTIPaBUTh 3Ty CUTYaLUIO?

13. IIpoBecT nEpBOHAYAIIBHOE UCCIIEIOBAHUE TAHHBIX C UCIOJIb30BAaHUEM Y3JI0B
Data Partition u

14. Decision Tree. CnenaTh BBIBOJIBI O MOJICTIH.

15. IIpoBecT MpOTHO3HOE MOJICIUPOBAHUE C UCIIOIB30BAHUEM PETPECCUU
Regression. OOBSCHUTD, KAKKE TIEPEMEHHBIC SBIISIIOTCS BAXKHBIMU B MOJICIIH.
Kakoe 3HaueHHE UMEET CTaTUCTUKA CPEIHEKBAAPATUUHON OITMOKH, MOCYUTAHHAS
Ha IPOBEPOYHON BBIOOpKE?

16. HyxHo 1 fienaTh npeoOpa3oBaHusl BXOJIHBIX IEPEMEHHBIX Mepes UX
HCIMOJIb30BaHHWEM B MO/JICJIM HEHPOHHOM CETH?

17. OOBsCHUTH pe3ynbTaThl, OJlydeHHbIe Ha ocHoBaHMU Model Comparison.
CrenaTh BEIBOEL.

18. Perpeccus. Jloructuueckas perpeccus. [loMHOMHAIbHBIE PETPECCHUMU.
19. 3aganus no o6pabOTKE TaHHBIX U CO3JITAHUIO MOJEJICH BBITIOJIHSIIOTCS C
UCITI0JIb30BAaHUEM JaHHBIX U3 Habopa SAMPSIO
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IHacnopTt poHaa OLIEHOYHBIX CPEACTB

Kox u ¢popmysimpoBka

dtanbl GOPMUPOBAHUS KOMIIETEHIIUU

KOMIIeTeHIHH
OIIK-6 — 3Haer OCHOBHBIC TPHHLHUIBI PAOOTBI C COBPEMEHHBIM
CHOCOOHOCTh K JIEKTPOHHBIM 000PYZOBaHUEM;
npodeccuoHaIbHON METO/1bI IKCILTyaTaluu COBPEMEHHOT0
9KCIULyaTallil COBPEMEHHOTO JIEKTPOHHOro  00OpynOBaHMA B 3ajadax
AIIEKTPOHHOT'O 000PYIOBaHHS MHTEJUIEKTYaJIbHOTO aHAJIN3a M XPAHHMIUII JAHHBIX
B COOTBETCTBMM C LEIAMH | YMEET | MCIOJb30BaTh COBPEMEHHOE JIEKTPOHHOE
OCHOBHOH 00pa30BaTeIbHOM o0opynoBaHuME B 3a/Jadax HHTEIUIEKTYaJbHOTO
IpOrpaMMbl MaruCTpaTypsl aHaJIM3a U XPaHWIUIL JAHHBIX
Bnaneer | HaBblkaMu pabOThI ¢ COBPEMEHHBIM 3JIEKTPOHHBIM
obopynoBaHMEM B IelIX oOOecrnedeHus 3aaad
MHTEJUIEKTYaJIbHOI'0 aHAIM3a U XPaHUJIMIL IAHHBIX
[1K-8 — cnocoGHOCTB 3Haer OCHOBHBIE MAaTE€MaTUYECKHE METOAbl aHaJln3a
aHaAJIM3UPOBATh JJAaHHbIE U JAHHBIX u METObI KOMIIbIOTEPHOIO
OlLICHUBATh TpeOyeMble MOJIETTMPOBAHUS
3HAHUS JUIs PEeLICHUS YMmeer | aHaMM3MPOBATh JaHHBIE M OLEHUBATH TpeOyeMble
HECTaHJIapTHBIX 3a/1a4 C 3HaHUS JUIsl pellieHHs] HECTaHJapTHBIX 3a1a4
UCIIOJIb30BaHUEM Bnageer | MaTemaTuueckuMU ~ METOJAaMUM M METOJAMHU
MaTeMaTH4eCKUX METOJI0B U KOMIIBIOTEPHOTO MOJIEJIMPOBAHUS Ul  aHaJIn3a
METO/10B KOMITbIOTEPHOTO JAHHBIX W OLEHKH TpeOyeMbIX 3HAHWUU IS
MOJIETTUPOBAHUS pelleHus: HeCTaHIaPTHBIX 3a/1a4
VIIK-1 - 3Haer OCHOBHBIE METOABI M  MOJEIM  MAIIMHHOIO
CIOCOOHOCTh MPOEKTUPOBATh 0o0y4YeHMs U X PUMEHEHUE [T aHAJIN3a IaHHbIX;
U pa3padaTbiBaTh CUCTEMHbIE TIOJIHBIM LUKJ pelIeHMs] 3aauld aHaJIu3a JaHHBIX:
U TIPUKJIaIHbIE PEIICHUS 110 NOJArOTOBKA JIaHHBIX; pa3paboTKa NPU3HAKOB,
aHaJINM3y OOJIBIINX JAHHBIX BBHIOOD METPUKHM KauecTBa, BBHIOOp U OO0yueHHe
MOJIeNIY, BaJIMIAIUs] MOAEIH U T.JI.
YMmeer | pemiaTh 3ajaud aHaNIM3a JAHHBIX JJI KOHKPETHBIX
IpeAMETHBIX obsacTen
Brnaneer | HaBbIKaMH pEIIEHUS CIIOKHBIX W HECTaHJApPTHBIX

3aJa4 a”HaJIn3a JaHHBIX




KoHTpoJb 1ocTHKeHnH nesei Kypca

Ne KonTpoaupyembie Koab! 1 3Tanbl OueHo4YHbIE CpecTBA
n/m pasjielibl / TeMbl dhopmupoBanus TeKy i IIPOMEKYTOUHASI
OJUCHUIIJINHBI KOMHeTeHHI/Iﬁ KOHTPOJIb aTTrecTanus
1.| Tema 1: Berymuienue, OIIK-6, | 3Haer acce (TTIP-3) DK3aMeH
pacrpeiesieHHbIe [1K-8,
(atinosble cucTeMbl VIIK-1 yMeeT naboparopHas DKk3aMeH
pa6ora (I1P-6)
BiIajeer | JabopaTopHas DKk3aMeH
pa6ora (I1P-6)
2.| Tema 2: Monens OIIK-6, | 3naer acce (TTIP-3) DK3aMeH
seranciennit MapReduce | IT1K-8,
VIIK-1 yMeeT nabopaTopHas DKk3aMeH
pa6ora (I1P-6)
BiIajeeT | JabopaTopHas DKk3aMeH
pa6ora (I1P-6)
3.| Tema 3. SQL over OIIK-6, | 3HaeT acce (TTP-3) DK3aMeH
BigData. Hive. [1K-8,
VIIK-1 yMeeT nabopaTopHas DKk3aMeH
pa6ora (I1P-6)
BIazeeT | JabopaTopHas DK3aMeH
pa6ora (I1P-6)
4.| Tema 4. Beyond OIIK-6, | 3HaeT acce (TTP-3) DKk3aMeH
MapReduce. Spark I1K-8,
VIIK-1 yMeeT nabopaTopHas DKk3aMeH
pa6ora (TTP-6)
BIIaJieeT | JlabopaTopHas DK3aMeH
pab6ora (ITP-6)
5.| Tema 5. MammnHOE OIIK-6, | 3Haer acce (TTP-3) DK3aMeH
oOyueHue Ha OOJIbIIUX [1K-8,
JTAaHHBIX VIIK-1
yMmeeT nmabopaTopHas DK3aMeH
pab6ora (ITP-6)
BiIajeeT | JabopaTopHas DKk3aMeH
pa6ora (TTP-6)
6.| Tema 6. IToToxoBas OIIK-6, | 3Haer scce (ITP-3) DK3aMeH
00paboTKa JaHHBIX [1K-8,
VIIK-1 yMeeT nabopatopHas DK3aMeH
pabora (T1P-6)
BHageeT | JabopaTopHas DKk3aMeH
pa6ora (TTP-6)
7.| Tema 7. Key-value OIIK-6, | 3HaeT scce (TTP-3) DK3aMeH
XpaHUJIHINA B OOJBIINX I1K-8,
JIaHHBIX VIIK-1




OIIK-6, | ymeer nabopaTopHas DK3aMeH
K-8, pa6ora (I1P-6)

VIIK-1

OIIK-6, | Bmameer | maboparopHas DKk3aMeH
I1K-8, pa6ora (ITP-6)

VIIK-1

MeToauyeckue peKoMeHIaIuN, ONpeesiiomue Mpoueaypbl OleHNBAHUS
pe3yJIbTATOB OCBOEHMS JUCHMILTHHBI

Texkymasi arrecrauusi CTyAeHTOB. Tekymias arrectauus CTYICHTOB IO
JUCIUIIMHE MPOBOJUTCSA B COOTBETCTBUM C JIOKAJIbHBIMM HOPMATUBHBIMU aKTaMU
JIB®Y u sBnsercs o0sg3aTeIbHOM.

Tekymias arrectanus Mo AUCIHUIUIMHE TPOBOIUTCS B (hOPME KOHTPOJIBHBIX
MEpOTIpUATHNA (3alllUTa 3CCe, 3aluTa JIabOpaTOpHBIX PadOT, TECTUPOBAHUE) TIO
OIICHUBAHUIO (PAKTUUECKUX PE3yJbTATOB OOYUYEHHUSI CTYJIEHTOB OCYIIECTBIACTCS
BEAYIIHNM IPETOIaBATEIIEM.

OOBeKkTamMu OIIEHUBAHUS BHICTYIIAOT:

- y4yeOHasg JUCHMIUIMHA (aKTUBHOCTh Ha 3aHSATUSX, CBOEBPEMEHHOCTH
BBINOJIHEHUSL PA3JIMYHBIX BUJIOB 33a/IaHUM, ITOCEIIAEMOCTh BCEX BUJIOB 3aHATUM 110
aTTeCTyeMOM JUCITUTUIMHE);

- CTEIIEHb YCBOCHUS TEOPETUUECKUX 3HAHUU;

- YPOBEHb OBJAJACHUS NMPAKTUYECKUMH YMEHHSIMH M HABBIKAMHU [0 BCEM
BUJIaM y4eOHOI paboThI;

- pe3yJIbTaThl CAMOCTOSTEILHOU paOOTHI.

OueHuBaHue pPE3yJbTAaTOB OCBOCHUS JUCLMIUIMHBI Ha JTale TEKYIIEH
aTTeCTallMd MPOBOAUTCA B COOTBETCTBUM C MCIIOJIB3YEMBIMH OLICHOYHBIMU
CPEACTBAMU U KPUTEPUSIMU.

IIpoueaypa u KpuTepuu olleHUBAHUSA ICCE

OneHMBaHUE 3alllMTHI 3CCE TMPOBOJIUTCA MPH TNPEACTaBIEHUU D3CCE B
AIIEKTPOHHOM BUJIE, MO JBYXOAUIbHOW LIKAJIE: «3aYTEHO», HE3aUTCHO.

OneHka «3a4TeHO» BBICTABIAETCS CTYIEHTY, €CIM OH MPEACTAaBISET K
3alllATe OCCE, YIOBJICTBOPSIONIEE IIOCTAaBIECHHBIM K 3CC€ TpeOOBaHUSIM
(MCTIONTE30BaHKE TAHHBIX OTEYECTBEHHOU U 3apyOeKHOM JTUTEpaTyphl, ICTOUHUKOB
WUuTtepHer, wuHopmanuu HOPMATUBHOIIPABOBOTO XapakTepa U TEPeIoBOU
MPAKTUKH, MPEJICTABICHUE KPATKOTO TEPMUHOJIOTHYECKOTO CIOBAps MO TEME), MO
o(OPMIICHUIO, €CJIM CTYJICHT JAEMOHCTPUPYET BJIaJICHUE METOJaMH U TpUEeMaMHu




TEOPETUYECKHX AaCHEeKTOB paboThl, HE JAOMycKaeT (PAKTHUECKUX OIIUOOK,
CBSI3aHHBIX C TOHUMaHUEM IPOOIIEMBI.

OrneHKa «HE3auTEHO» BBICTABISETCS CTYACHTY, €CIM OH HE BIAJEeT
METOAaMHU M TpHUEeMaMH TEOPETHMYECKMX AacleKTOB paboThl, JOIMycKaeT
CYLIECTBCHHbIE OIIMOKKM B paboTe, CBs3aHHbIE C MOHMMAHHUEM MPOOJIEMBI,
MPEJICTaBISIET 3CCE C CYIIECTBEHHBIMH OTKJIOHEHHSIMH OT TPaBHI O()OPMIICHUS
MUCbMEHHBIX padoT.

[Tporieaypa u KpUTEpUX OIICHUBAHUS OTYETOB I10 JIAOOPATOPHBIM paboTam

OneHuBaHMe  3alllUThl  JJAOOpaTOpHOM  pabOThl  MPOBOJUTCA  IPH
NPEICTaBICHUA OTYeTa B DJIIGKTPOHHOM BHAE, IO JBYXOa/UIbHOH IIKae:
«3aYTEHO», KHE3aUTCHO.

OrneHka «3a4TEHO» BBICTABISICTCS CTYACHTY, €CIM OH TMPEJCTaBIsSET K
3alUTEe OTYET MO JA0OpaTOpHOM padoTe, YAOBIETBOPSIOMIUN TpeOOBAHUSM IO
MTOCTABJICHHBIM 3aJIaHUsM, TI0 O(POPMIICHHIO, IEMOHCTPHUPYET BIIaJCHUE METOAaAMHU
U IpreMaMu TEOPETUUYECKUX /WM MPAKTUYECKUX aCIIeKTOB PaOOTHI.

OneHka «HE3auTEeHO» BBICTABIACTCS CTYACHTY, €CJIM OH HE BIIaJeeT
METOJaMH U MPUEMaMU TEOPETUYECKUX W/WJIU MPAKTUUYECKUX aCIEKTOB pabOTHI,
JOMYCKAaeT CYyIIECTBEHHbIC OIMMMOKM B paboTe, TPENCTaBIsIeT OT4YET C
CYIIIECTBEHHBIMU OTKJIOHECHHSIMU OT MPaBUiI 0(POPMIICHUS TUCHMEHHBIX PadoT.

IIpouenypa u KpuTepuM OIeHNBAHUS TECTUPOBAHMS
Tect Britouaer 50 3aanuii, MakcuMaibHas orieHka 1o tecty - 100.
B pamkax TexyIiero KOHTpPOJISI YPOBHsSI YCBOEHUSI 3HAHWM MO JTUCIUTIIINHE
JOMYyCKaeTCs pe3ybTaT TECTUPOBAaHUS, HE HUKE 61 Oaia.

IIpomexyTouHasi arrecranusi CTyAeHTOB. lIpomexyrouHas arrecranus
CTYIEHTOB IO NUCHUIUIMHE «VHTEIUIEKTyaIbHBIM aHAJIN3 HA OCHOBE XPAaHWJIWIL
JQHHBIX» TPOBOJUTCA B COOTBETCTBUM C JIOKAJIBHBIMM HOPMATHBHBIMU aKTaMU
JIB®Y u sBnsercs o0s3aTeIbHOM.

[IpomexyTouHas aTTeCTalys O JUCLUIIMHE ITPOBOAUTCS B BUE DK3aMEHA,
dopMa »odK3aMeHa - «YCTHBIA ompoc B (OpMe OTBETOB Ha BOIPOCHD,
«IPAKTUYECKHUE 3aJIaHUS IO TUIIAM.

[lopsimok mpoBeAeHUs 53K3ameHa, (opmMa 3K3aMEHAIMOHHOro Ousera
ONPEAEIIEHBI JIOKAJIbHBIM HOPMAaTUBHBIMUA akTOM [IBOY «llonoxenne o Tekyiem
KOHTPOJIE YCIIEBAEMOCTH, TEKYIIEH U IPOMEKYTOYHOU aTTECTALMU CTYACHTOB,
oOyuaroluxcss 1O TMporpaMmaM BbIclIero oOpa3oBaHus (OakajaBpuara,
CHEUUAIUTETa U MarucTparypsl) B J[BOY».



B sk3ameHanmoHHslii Ounet BXoaAat ABa Bompoca (1-if — mo temam 1-3, 2-i1 —

1o TeMaM 4-6) U OJTHO MPAKTUYECKOE 3ajaHue.

KpnTeplm BBICTABJCHHUA OLHCHKHN CTYACHTY Ha 9K3aMCHE 110 JUCIHUIIJIUHE

bamnsl
(perTHHTOB
Ol OLIEHKN)

Ouenka
(cranmapTHas)

9K3aMcCHa

TpeboBanus k chopMUPOBAHHBIM KOMITETCHIIUSAM

86 -100

«OTJIHUYHO»

OneHkKa «OTJIIMYHOY» BBICTABIIAETCS CTYNEHTY, €CIU OH
riyOOKO M MPOYHO YCBOMJI NMPOTPaMMHBIN MaTepua,
UCYEPIBIBAIOIIE,  IIOCIEAOBATENbHO,  YE€TKO U
JOTMYECKH CTPOMHO €ro M3jaraer, yMeeT TeCHO
yBSI3bIBaTh ~ TEOPUIO C  TNPAKTHUKOHW, CBOOOJIHO
CIpaBIIE€TCS C 3aJadyaMd, BONPOCAMH U JPYTHMMH
BUJAaMU  IPUMEHEHHsA  3HAHWM, INpUYeM  He
3aTpyJQHSIETCS. C OTBETOM IPU  BHUJIOM3MEHEHUU
3aJJaHui,  UCHOJB3YyeT B  OTBETE  Marepuall
MOHOTpaUYECKOM JIUTEPaATyphl, IIPaBUJIBHO
O00OCHOBBIBACT  MPHUHATOE  pELIeHHe,  BIAJCET
Pa3HOCTOPOHHUMU HaBbIKaMU u pueMaMu
BBITIOJTHEHMS IPAKTUYECKUX 3a1a4.

76 - 85

«XOopouo»

OHCHKa «XOpOIIO» BBICTABJIIACTCA CTYACHTY, €CJIM OH
TBECPAO 3HACT MaATCpuaj, I'paMOTHO U 11O CYLICCTBY
nsjgaract €ro, HE A0ImyCKas CYHICCTBCHHBIX
HETOYHOCTEM B OTBETE€ Ha BOIIPOC, TIIPaBHUIILHO
MNPUMCHACT TCOPECTUUCCKUC ITOJIOKCHUA IMPU PCIICHUU
MPAKTUYCCKUX BOIIPOCOB u 3aaad, BJIaACCT
HCO6XOI[I/IMI)IMI/I HaBBIKaMH n npueMamMun ux
BBIINIOJIHCHU .

61 -75

«YAOBJICTBOPUTECIBHO»

Onenka «yAOBJIETBOPUTEIILHO BBICTABJISIETCS
CTYIEHTY, €CIIM OH UMEET 3HAHMSI TOJBKO OCHOBHOTO
Marepuana, HO HE YCBOWJ €ro JeTaled, JOIYCKaeT
HETOYHOCTH, HEZ0CTaTOYHO IIPaBUJIbHBIE
(bopMyIIUPOBKH, HapyLICHUS JIOTHYECKON
MIOCJIEAOBATENBHOCTH B M3JIOKEHUH ITPOrPaMMHOIO
MaTepuana, HCIBITHIBAET 3aTpyIHEHUs npu
BBINOJIHEHUH MTPAKTUYECKUX PadoT.

0-60

«HEYOOBJCTBOPUTECIBLHO

OneHka  «HEYJOBIETBOPUTEIHHO»  BBICTABJISETCS
CTYJIEHTY, KOTOpPbIH HE 3HAeT 3HAYUTEIbHOM YacTu
MIPOTPaMMHOTO «HE MaTtepuana, JIOTTyCKaeT
CYIIIECTBEHHBIC OIIMOKH, HEYBEPEHHO, C OONBIIUMU
3aTPYIHCHHUSIMU BBITIOJIHSIET TMPAKTHYECKUE PAOOTHI.
Kak mpaBuno, oOLEHKa «HEYJOBJIETBOPUTEIHLHO
«HEYIOBJIETBOPUTEIHHOY CTaBUTCS CTyJICHTaM,
KOTOpbIE HE MOTYT MpOJOKUTH oOy4yeHue 0e3
JIOMTOJTHUTENIbHBIX ~ 3aHSATUW 1O COOTBETCTBYIOLIEH




IUCLIUILIHHE.

OueHouyHbIE CpeACTBA ISl POMEKYTOUYHOM aTTecTAlNU

Bormnpocsl k 5k3aMeny

1. Moaenu u ux CBOWCTBA. AHATUTHYECCKUN U MHGOPMAIIMOHHBIN TOXOIbI K
MO/IEJIMPOBAHUIO.

2. @opMBI TIPEICTABIICHUS, TUIBI ¥ BUJIBI aHATU3UPYEMBIX JTaHHBIX.

3. O0yueHnue Mmofened «c yuutenem» U «0Oe3 yuurtens». OOydaromiee u
TecTOBOE MHOXKeCTBO. OmmbOku o0yuenus. IPheKT nepeodyyeHusl.

4. O06mras cxema aHainu3a JaHHBIX. TpeOOBaHUS K aJrOpUTMaM aHaIU3a
JTAHHBIX.

5. OcHOBHBIE NpUHIMIBI cOopa (hopManuzainuu) AaHHBIX. TpeOoBaHuUs K
o0beMaM aHaJTU3UPYEMbIX JaHHBIX.

6. XapakrepucTtuka sTanoB TexHonoruu KDD.

7.Data Mining. XapakTepuCTHKa KJIacCOB 3aay, pPEIIaeMbIX METOAaMHu
Data Mining.

8. IIporpamMmHbIif HHCTPYMEHTAPUIA SISl BBITIOJTHEHUS aHAIN3a JaHHBIX.

O.1lenn, 3amaym M OCHOBHOE COJIEp)KaHHE KOHCOJHMIAIUU JaHHBIX.
O060011eHHas cxema Mmporiecca KOHCOTUIAIUH.

10. Xapakrepuctuka OLTP-cuctem.

11. TIpenamochbUIKH TOSBICHUS CHCTEM TOJACPKKH TPHHATHS PEIICHHM
DSS. IToustue ESS, EIS u GDSS.

12. OcHOBHBIC TOJIOKEHUS KOHIEIIIUK XpaHWIUI JaHHBIX (DW).

13. Pemsimmonnbie xpanunuina gaHHbix (ROLAP).

14. Texnonorus OLAP. CymHOCTh MHOTOMEPHOTO TIPE/ICTaBICHUS
JTAHHBIX.

15. CtpykTypa MHOrOMepHOro kyoa. Paborta ¢ usmMepeHusimu.

16. Mmuoromepnsie xpaaunuiia qaHHsIX (MOLAP).

17. T'm6punnsie xpanunumia gaHaex (HOLAP).

18. BupTyasibHBIC XpaHUTUIIA TaHHBIX.

19. Ilenwm, 3amauu 1 oCHOBHOE cojepxkanue nporecca ETL.

20. OcHoOBHBIE BUJIBI POOJIEM B TAHHBIX, U3-32 KOTOPHIX OHU HYKJIAIOTCS B
OUHCTKE.

21. Opranuzauus npouecca 3arpy3kd  JaHHbBIX B XpaHWIHILE.
IToct3arpy304Hble OlepaLuy.

22. IlpuumHbl OTKa3a OT UCIIOJIB30BAHUS XPAHWIUI JAaHHBIX. OCOOEHHOCTH
3arpy3Kd JAHHBIX U3 JTOKAJTbHBIX HCTOYHUKOB.




23.
24,

OoOoraiiesre qaHHbIX.
[leam, 3amayu M OCHOBHOE COJCp)KaHHWE TpaHchOpMalliyd JTaHHBIX.

Tpanchopmanysi JHaHHBIX Ha pa3HBIX JTamax aHaJUTHYECKOTO Ipolecca.
Tunuynbie cpepcTBa TpaHcHopMalUu.

25.

OcoGenHoctu TpaHchopMalud BpeMEHHBIX psAaoB. CKOJb3sIIee OKHO.

[IpeoOpa3zoBanue naThl U BPEMEHHU.

26.
217,
28.
29,
30.

['pynmupoBKa ¥ pa3rpynupoBKa JaHHBIX.

Crioco0BbI CIIMSHUS JaHHBIX.

KBanToBanue qaHHBIX.

HopMawu3aius u KOJupoBaHue JaHHBIX.

[lenn, 3amaui M OCHOBHOC COJCp)KAHHEC BHU3yalU3allMd JaHHBIX.

['pynmbsl METONOB BU3yJIM3aLIMH.

31.
32,
33.
34,

aHaJIn3a.

35.
36.
37.

Busyanuzatopsl obmiero HazHaueHus. OLAP-ananus.

Manunynsuuu ¢ usmepenusimu OLAP-kyOa.

Busyanuzaropsl, npuMeHsIeMbIE I OLEHKH Ka4ueCTBa MOJEIIEH.
Busyanusartoppl, IpUMEHsEMbIE U1 HWHTEPIPETALUUA PE3YJIbTaTOB

TexHosoruu U METObI OLICHKH KauecTBa JaHHbIX. [IpodaimuHr.
OuncTka ¥ npeoopadoTKa JaHHBIX.
Tunuunelii HAOOpP HWHCTPYMEHTOB MNpeaoOpadOTKUM  JaHHBIX B

AHAJIMTHYCCKOM IIPUIIOKCHHU.

38.
39.
40.

OunbTpanusa qaHHeiX. O0paboTka 1yOIuKaToOB U TPOTUBOPEUHA.
BrlIsiBIIeHHE aHOMaIBHBIX U BOCCTAHOBJICHHE MTPOITYLIEHHBIX 3HAYECHUN.
ANTOpPUTMBI U METOBI COKPAILIEHUS YHCIIA TPU3HAKOB.

OIIeHO‘-IHbIe cpeacrea aJjist TeKyIHeﬁ aTrecTanumu

Tempbl dcce

1. TexHosoruu aHajn3a TaHHBIX:

1) AHnamuTHYeCKHid 1 THPOPMAIIMOHHBIN MOXOIbI K MOJICIIMPOBAHUIO.

2) ®opMbl IPEACTABICHMUS, THITbI M BUJIbI aHATU3UPYEMbBIX JaHHbIX.

3) McTouHuKy JaHHBIX IS aHAJIH3A.

2. Buzyanuszanus JaHHBIX:

1)
2)
3)
aHaJIN3a.

Busyanuzatopsl ooiero Haznauenus. OLAP-ananus.
BusyanuzaTopsl, MpuMeHsIeMbIe JIJIs1 OLIEHKH KaueCTBa MOJICIICH.
BusyanuzaTopel, TpUMEHSEMbIE [JIsl HMHTEPIpETAIliN Pe3yJIbTaTOB



3. Muctpymentst Data mining:

1) Tlowck acCOIMATHBHBIX MPABHII
2) Kunacrepuzarus
3) Kuaccubukarys u perpeccus

TunoBsie 3a1aHus K 1a00paTOPHBIM paboTam

Jlabopatopunass pabora Ne 1 «OcHOBBI pabOTBI C aHAIMTHYECKOU
miatdopmoit Deductor studioy»

[lens pa®oThl: OBIAJETh OCHOBAMHU PabOThl C AHAIIMTUYECKON TIaThOopMOi
Deductor studio».

[Iporpamma paboThI

— 3aJIaHUe UCXOJTHBIX JAHHBIX;

- pazpaboTka MOJIeIH;

— KOMITBIOTEPHOE MOJICIIMPOBAHUE;

— aHaJM3 TIOJyYCHHBIX TAHHBIX;

— COCTaBJICHHE OTYETA, 3aIIUTa PabOTHI.

[Iporpammuo-anmapatHoe obOecreuenue: [19BM IBM PC (omepanmnonnas
cucrema Windows 10), ananutudeckas miatdopma Deductor Studio.

JlabopaTtopHas pabota Ne 2 «Tpanchopmarus ganusix B Deductor Studioy.

[lenar paboOThI: OBIaAEeTh HaBBIKAMHM TpaHchopmanuu AaHHbIX B Deductor
Studio.

[Iporpamma paboThI

— 3aJjaHUE UCXOIHBIX JAHHBIX;

— pa3paboTKa MOJENH;

— KOMIIBIOTEPHOE MOJICTTUPOBAHNCE;

— aHaJIN3 TIOJYYCHHBIX IAHHBIX;

— COCTaBJICHHUE OTYETA, 3aluTa paboThI.

[Iporpammuo-annapatnoe oOecneuenue: [I9BM IBM PC (onepanmonHas
cuctema Windows 10), ananurnueckas miardopma Deductor Studio.

JlaGoparopuas pabora Ne 3 «CoszmaHue, 3amoJIHEHHE U HCIOJIb30BaHHUE
xpaamnuiia gaaabpix Deductor Warehouse na 6a3e Firebird»

[lens  pabGoThl: OBIAACTh HABBIKAMU  CO3JIaHUS, 3alOJIHEHUS U
UCIIOJIb30BaHuUs Xpanunuia nanaeix Deductor Warehouse na 6a3e Firebird.

[Iporpamma paboThI

— 3aJjaHUE UCXOIHBIX JAHHBIX;

— pa3paboTKa MOJIENH;

— KOMIIBIOTEPHOE MOJICTUPOBAHHE;



AHaJIN3 MMOJYYCHHBIX JAHHBIX]

—SQL Server cocTaBieHue oT4eTa, 3a1uTa padoThl.

[Tporpammuo-anmaparaoe obecneuenue: [I9BM IBM PC (oneparmmionnas
cuctema Windows 10), ananurrueckas ardgopma Deductor Studio Academic.
JlabopaTopuass pabora Ne 4 «OmpeneneHue NPEACTaBICHUS HCTOYHHKA

JTAHHBIX B MPOeKTe ciryk0 Analysis Servicesy.

[lenp paboOTHI: OBJIANETh HaBBIKAMH TPEACTABICHUS WUCTOYHHKA JAHHBIX B
npoekTte ciryk0 Analysis Services.
[TporpamMmma paboTHI

3aJJaHUE UCXOJTHBIX JTAHHBIX;
pa3paboTKa MOJIETH;
KOMIIBIOTEPHOE MOJICTTHPOBAHUE;
aHaJIN3 MOJIYYCHHBIX JaHHBIX;

COCTAaBJICHHUEC OTYCTA, 3all1UTa pa6OTBI.

[Iporpammuo-anmapatHoe obecneduenue: [[9BM IBM PC (omeparmonnas
cucrema Windows 10 Professional), SQL Server Developer.
JlaGopartopHas padota Ne 5 «OnpenerneHue U pa3BepThiBaHUE KyOay.

[enps paOoThI: OBIAAETh HABBIKAMU ONPEIEICHUS U pa3BEPThIBAaHUS KyOa.
[Iporpamma paboThI

3a/TaHUE UCXOIHBIX JaHHBIX;
pa3paboTka MOJIEIH;
KOMITBIOTEPHOE MOJICITUPOBAHUE;
aHaJM3 TIOJyYCHHBIX TaHHBIX;

COCTaBJICHHUC OTYCTA, 3alll1Ta pa60T1>1.

[Iporpammuo-annapatnoe oOecneuenue: [I9BM IBM PC (onepanmonHas
cuctema Windows 10 Professional), SQL Server Developer.
JlabopaTtopHas padota Ne 6 «3meHeHne mep, aTpuOyTOB U HEPAPXHIN».

[{ens paboThI: OBNIa/IETh HABBIKAMHU U3MEHEHUS MEp, aTpUOyTOB U UepapxXuit

IIPY KOMITBIOTEPHOM MOJEIMPOBAHUY 3a1a4.

[Iporpamma paboThI

3aJIaHUe UCXOJIHBIX TAHHBIX;
pazpaboTka MOJIeIH;
KOMITBIOTEPHOE MOJICIIUPOBAHUE;
aHaJIN3 TIOJyYCHHBIX JIaHHBIX;

COCTaBJICHUEC OTUCTA, 3all1UTa pa6OTBI.

[Iporpammuo-anmapatHoe obecneuenue: [I9BM IBM PC (omeparmonnas
cucrema Windows 10 Professional), SQL Server Developer.



JlabopaTtopHas paborta Ne 7. «AccollMaTUBHBIC TPABUIIAY.

[leas paboOThI: OBIaNEeTh HaBBIKAMU NMPUMEHEHHSI aCCOLMATHBHBIX MPABUI
IIPU KOMIIBIOTEPHOM MOJICTTUPOBAHMS 3a/au.

[Iporpamma paboThI

— 3aJIaHle UCXOJIHBIX JaHHBIX;

— pa3paboTKa MOJEIH;

— KOMIIBIOTEPHOE MOJIETUPOBAHHUE;

— aHaJu3 MOJYYCHHBIX JAHHBIX;

— COCTaBJICHHE OTYETA, 3aIUTa PaOOTHI.

JlabopatopHas pabota Ne 8. «OcHoBbl paboThl ¢ maketoM STATISTICA».

[ens paboThi: oBIaaeTh ocHoBaMu padboTsl ¢ maketoM STATISTICA.

[Iporpamma paboThI

— 3aJIaHU€ UCXOJIHBIX JTaHHBIX;

— pa3paboTKa MOJIETH;

— KOMIIBIOTEPHOE MOJEIUPOBAHUE;

— aHaJU3 MOJYYCHHBIX JAHHBIX;

— COCTaBJICHHUE OTYETA, 3aIUTa PaOOTHI.

JlabopaTtopHas pabota Ne 9. «KnacTepHblit aHaIH3

[{ens paboTHI: OBIIAJIETh HABBIKAMU KOMIBIOTEPHOTO MOJICIUPOBAHUS 3a/1a4
Ha OCHOBE KJIACTEPHOI'0 aHaJIU3a.

[Iporpamma paboThI

— 3aJIaHU€ UCXOJIHBIX TaHHBIX;

— pa3paboTKa MOJENH;

— KOMIIBIOTEPHOE MOJEIUPOBAHUE;

— aHaJU3 MOJYYCHHBIX JAHHBIX;

— COCTaBJICHHUE OTYETA, 3aluTa paboThI.

JlaGoparopnHas pa6ota Ne 10. «PerpeccHOHHBIN aHAIH3Y.

[lenb pa®OTHI: OBIAJAETh HABBIKAMH KOMITBIOTEPHOTO MOJCIMPOBAHUS 3a/1a4
METO/IAMH PErPECCHOHHOTO aHAIN3a.

[Iporpamma paboThI

— 3aJIaHUe UCXOJIHBIX JTaHHBIX;

— pa3paboTKa MOJIEIH;

— KOMITBIOTEPHOE MOJICITUPOBAHUE;

— aHaJMU3 MOJYYCHHBIX JAHHBIX;

— COCTaBJICHHUE OTYETA, 3aIUTa PabOTHI.

JlaGoparopnas pa6ota Ne 11. «VickyccTBEeHHbIE HEHPOHHBIE CETH.

[lenb pa®OTHI: OBIAETh HABBIKAMHU KOMITBIOTEPHOTO MOJICIMPOBAHUS 33124
VICKYCCTBEHHOW HEMPOHHOU CETH.



[Tporpamma paGoThI

— 3aJjaHMe UCXOJIHBIX TAaHHBIX;

— pa3paboTka MOJenu;

— KOMITBIOTEpHOE MOJICTUPOBAHNE;

— aHaJIM3 NOJYYCHHBIX JaHHBIX;

— COCTaBJICHHE OTYEeTa, 3aluTa paboThI.

TumoBsle TeCTOBBIE 3a1aHUSA
YKaxxuTe HOMep MPaBUIBHOTO OTBETA

MOJIEJIN ITPEJICTABJIEHU S 3HAHMIA

1) cemMaHTHYECKHE CeTH

2)  JIOTHYECKHUE MOIXOIbI

3) KOTHUTHBHBIC KapThI

[IPUMEPOM UHTEJIJIEKTY AJIbHOM 3AJJAUM SIBJIIETCS

1)  pacuer % 1O KpeauTy

2)  BbBIOOp MapTHEpa 1o Ou3Hecy

3) pacueT rojgoBoro OajgaHca

NHO®OPMAILIMOHHOE XPAHUJINIIE ITPEJHA3HAYEHO JJIA

1) 006paboTku OOMBIIMX 00BEMOB HH(POPMAITUH

2) oOecrniedeHUs YIPABISIONIETO MEPCOHAIA AHATUTHYCCKUMU JTaHHBIMU
JUTSI IPUHSTHSI PEIICHUI

3) o00pabGoTku OonbmKMX O00BEMOB HWHPOPMANMKU U  0OECHEUYCHUsS
YIPaBJISIONIETO MepCoHaIa aHATUTUYECKUMU JJAHHBIMU JIJISI IPUHSATHS PEIICHUIN

B OTJIMYME OT WHTE/UIEKTYAJIBHOM BA3bl JIAHHBIX
NHO®OPMAIIMOHHOE XPAHUJINIIE [MPEACTABJIAET COBOH
CAMOOBVYYAIOMIYIO NNC, KOTOPAA

1) B KayecTBE CAWHMII 3HAHUH XPAHUT MPUMEPHI PCIICHUN U TO3BOJISCT
0 3aIpoCy NOJA0UPaTh U aJallTUPOBATh HAMOOJIEE MOX0KUE PELICHUS

2)  TO3BOJISICT U3BJICKAThH 3HAHMS M3 0a3 NaHHBIX U CO3/IaBaTh CIICIHAIBLHO-
OpraHU30BaHHbIC 0a3bl 3HAHUN

3) Ha oCHOBe OOy4YeHHs IO TMpPUMEpaM pealbHOW TMPAKTUKHA CTPOUT
aCCOIMAaTUBHYIO CETh MOHATHI (HEHPOHOB) JJIsI MApajuIeNIbHOTO MOMCKA Ha HEl
peLIeHU



