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1. llesu u 3212494 AU CIUILIHHBI

Lenb kypca: yrinyOleHHOE H3yYeHHE U TIOTyUYeHHE MPAKTHYECKUX HAaBBIKOB
IpOrpaMMHUpPOBaHUs 0a3 TaHHBIX, U3YYEHUE COBPEMEHHBIX MOAXOI0B K UCIIOIb30BAHUIO U
NEePCHEeKTUBHBIX HamnpaBieHuil pa3sutus CYB/l. 3amaun Kypca: - 1aTh 3HaHHS B 001aCcTH
TEXHOJIOTUH 0a3 JaHHBIX, 1O0CTATOYHBIE 151 TPO()ECCUOHATIBHOM AESTEIBHOCTH 110
pa3pabOTKe MHTEJUIEKTYaIbHbIX CUCTEM; - COPUEHTUPOBATH CTYIEHTOB BO MHOKECTBE
coBpeMeHHbIX CYB/] 1 cBsi3aHHBIX ¢ HUMH HH(POPMAIIMOHHBIX TEXHOJIOTUN XpaHEHUs U
00paboTKH OOJIBIIMX MACCUBOB JAHHBIX; - OCBETUTh TEOPETUUECKUE U OPraHU3ALMOHHO-
METOANYECKHE BOIPOCHI TOCTPOEHUS U (PYHKIIMOHUPOBAHUS CCTEM, OCHOBAaHHBIX Ha
KOHLIENIMU 0a3 TaHHBIX, B TOM YUCJIE PA3IMYHbIE METOAO0IOIMH MOIETUPOBAHUS U
POCKTUPOBaHUs 0a3 JaHHBIX, oOecreueHrus 0€30MaCHOCTH U HaJISKHOCTH CUCTEM
XpaHEeHUs 1 00paOOTKH OOJBIINX JAHHBIX; - AaTh MPAKTUYECKUE HABBIKU
IPOEKTUPOBAHUS, aIMUHUCTPUPOBAHUS U UCIIOJIBb30BaHUS 0a3 TaHHBIX, a TAK)KE
pa3paboTKu NPUKIIATHOTO IPOrPaMMHOTO 00€CTIEUEeHHUS.

Kparkoe cogepxxaHue IuCHUIIIMHBI

TpexypoBHeBas Mojielb pa3padboTku 0a3 qaHHbIX, Oco00e BHUMaHUE YISICHO CPEICTBAM
obecreueHust 6€30MaCHOCTH | IIEIOCTHOCTHU JaHHBIX, ApxuTtekrypa X/[. [IpoektupoBanue
X/1: mogxon P.Kumbamra, b.MMumona, DataVault, Ancor. [IpuHITAIIEI TOCTpOSHUS
KopriopatuBHbIX X/I:. rmaccuueckue, BUpTyanbHble, oonadnbie X/I. Jlornueckoe
monenupoBanue X/, OLAP-ky0. [Ipoueccel ETL,nakeTHas u morokosast 00padoTKa,
JOCTOMHCTBA U HepocTartku. [Ipumepsl peanuzauuu Ha Python. O630p roroBeix
MHCTPYMEHTOB UHTerpaiuu ganueix. OtedectBennble X/, BigData/ Apxurtekrypa
dperimBopka Hadoop. Moaynu Hadoop Common, HDFS, YARN, Hadoop MapReduce.
Oxocuctema Apache Spark. CpaBuenue ¢ Hadoop. Jlpyrue Open-Source cuctemsl, 0030p:
Apache Kafka, Scala, Apache Beam.

2. Komnerennuu odyuyawuerocsi, opmMupyembie B pe3yJibTaTe 0CBOCHUS
AUCIHUTIJIMHBI

[TnanupyemMble pe3yabTaThl OCBOCHUS [Mnanupyemblie pe3yabTaThl
OII BO (xommnieTeH1Iun) 00y4YeHHUs 10 AUCITUTUTHHE

3uaert: [I1K-7.1. 3-1.] BuabI npeacrabneHus
TaHHBIX, METOJIbI TOMCKA U TIapcuHra nanueix; [I[1K-
7.1. 3-2.] ypoBHu npezactasienus AaHHbx (ODS,
DDL, cemaHTHYECKUH CI0M, MO/IeNb qaHHbIX ); [TTK-
[TK-10 (TIK-7 mogenn) Ciocoben ocymectBiarh |7.1. 3-3.] OCHOBHBIC HHCTPYMEHTHI U TEXHOJIOTHUHU

cOOp ¥ MOATOTOBKY JAHHBIX TSI CUCTEM Data Science

MCKYCCTBEHHOTO MHTEJUICKTA Ymeer: [[IK-7.1. V-1.] oTnenars nocToBepHbIC

WMCTOYHHUKH JJAHHBIX OT COMHUTEINIBHBIX,
OCYIIECTBIISITh KPUTHICCKUH OTOOP TaHHBIX,
MPOBEPSATH UX HA LIETOCTHOCTh U
HETIPOTHBOPEUYNBOCTH

3naet: [I[IK-8.1. 3-1.] obmenoctynHbie
PETIO3UTOPHH H CIIEHUATU3UPOBAHHbBIC OMOIHOTEKH,
[IK-11 (IIK-8 monenn) CriocoOeH pa3pabarbiBaTh |cofeprKalire Habopsl 60nbinX JaHHbIX; [TTK-8.1.
CHCTEMbI aHaJIn3a OOJIBIIMX JTAHHBIX 3-2.] npuHuuIBl paboTel s3KocucteMbl Hadoop.
¢peiimBopka SPARK; [TIK-8.1. 3-3.] ycrpoiicTBo
uHTEp(EiicoB MeKAY pesItMOHHBIMUA SQL-




XPaHWIUIIAMHU JAHHBIX U HEPESIIUOHHBIMH
NoSQL-xpanunumamu nanusix; [[1K-8.1. 3-4.]
IpeIMETHO-OpUEHTHUpOBaHHbIE A3bIKY; [I1K-8.2. 3-
2.] yCTpOWCTBO ¥ IPUHIIUIIBI PAOOTHI CHCTEM
00paboTKH 1 aHamu3a OONBIINX MACCUBOB JTAHHBIX
(SQL, NoSQL, Hadoop, ETL)

Ymeer: [IIK-8.1. V-1.] Hactpausars u
ONTUMU3UPOBATh KOHPUTYpPaALIKIO TPOTPAMMHOTO U
anmapaTHOrO 0OECIIEUeHUs C IeNIbI0 HHTETPaIluu
Oonpiux nanubixX; [[TK-8.1. V-2.] pa3spabatsiBarh
MpOrpaMMHOE 00€CTICUYeHHE JIJISl OYUCTKH U
BanmuaaIuu HabopoB Oonbmx gaHHBIX; [[TK-8.1. V-
3.] BBIMONHATH MOTOKOBYIO0 00paboTKy naHHbIX (data
streaming, event processing); [I1IK-8.1. V-5.]
WCTIOTB30BATh SI3BIKH 3aIPOCOB, B TOM YHCIIE
HEPEJSIUOHHBIX, JJIs OJAEPKKU Pa3InIHbIX TUIIOB
nanHbIX (Hanpumep, XML, RDF, JSON,
MYJIBTUMENA) U ONlepaluii ¢ OONBIIUMU TaHHBIMU
(marmpumep, MatpuuHble onepauun); [11K-8.2. V-3.]
MCIIOJIb30BaTh CUCTEMBI 00PabOTKU U aHAN3a
Oonpinx MaccuBoB AaHHBIX (SQL, NoSQL,

Hadoop, ETL, mpotieccsl 1 HHCTpYMEHTHI)

3. Mecro nucuuninnbl B ctpykrype OII BO

[TepeueHs MpeANISCTBYOMIUX TACIUTUIHH,
BUJIOB paboT y4eOHOTO MIaHa

[TepeueHb MOCTEMYIONIMX AUCIIATLINH,
BUJIOB paboT

COop, anaym3 u ipeoOpadoTKa TaHHBIX

BBICOKOTTPOU3BOIUTEIBHBIC MTAPALICITbHbIC
BBIUMCIICHHSI HAa KITACTEPHBIX CUCTEMAX,
[Ipon3BonCcTBeHHAS TIPAKTHKA (TIpeIIUIIIIOMHAs ) (8
CEMECTD),

[Tpon3BoACTBEHHAS MPAKTHKA (TIPAKTHKA IO
MOJTy4EHUIO IPO(ECCUOHAIBHBIX YMEHHUN U OTbITA

npodeccroHanbHOM IeATeTbHOCTH) (8 ceMecTp)

TpC6OBaHI/ISI K «BXOJAHBIM» 3HAHUAM, YMCHUAM, HABbIKaM CTYJICHTA, HCO6XOI[I/IMBIM
ITPpHU OCBOCHHUU I[aHHOI\/'I JAUCHUITIINHBI 1 HpI/IO6peTeHHBIM B PC3YJIbLTATC OCBOCHUA

MPEAIIECTBYOIINUX TUCIUTIINH:

Hucuuninmna

TpeboBanus

CO6op, ananu3 u npenoOpadboTKa TaHHBIX

3naer: [I1IK-7.2. 3-1.] meTonsl penykuun
[Pa3MEpHOCTHU AJIEMEHTOB HabOpa aHHBIX U UX
MpeIBAPUTEIHLHON CTATUCTUYECKOW 00paboTKH,
[Pa3METKH CTPYKTYpPHUPOBAHHBIX U
HECTPYKTYpHUPOBaHHBIX AaHHbIX; YMeeT: [IIK-1.3.
V-1.] ocymecTBIsITE COOpP UCXOTHON HHPOPMAIIUU C
MCIIOJIb30BaHUEM IUIATPOPM JAHHBIX (OOIAYHBIX U
BHyTpUKOpIOpaTtuBHbIX), [[1K-7.2. V-1.] BEIABIATH
W MCKJII0YaTh U3 MAaCCHBA JAHHBIX OIMIMOOYHbIE
nanubie ¥ BRIOpoChL;[[TK-7.2. V-3.] ocymecTBisaTh
pPa3sMETKy CTPYKTYpPHUPOBAHHBIX U
HECTPYKTYpHUPOBaHHBIX AaHHbIX VMeeT
NPaKTUYECKHI OTBIT: cOOpa HHPOPMALIUH C

WCIT0JIb30BaHUEM TUTaT(GOopM TaHHBIX (OOJIAYHBIX U




BHYTPUKOPIIOPATHUBHBIX )

4. O0béM 1 BUABI YUeOHOI1 padoThI

OO6mast TpyA0€MKOCTh JUCHUIUIMHBI COCTaBseT 4 3.€., 144 4., 75,5 4. KOHTaKTHOM

paboThI
Pacnpenenenue o cemectpam
. Bcero B Hacax
Bun yuebuoid padots: 4acoB Homep cemectpa
6
O6mast Tpy10EMKOCTh AUCIIUTUIMHBI 144 144
AyoumopHvie 3auamusi: 64 64
Jlexuuu (JI) 32 32
[IpakTudeckue 3aHATUS, CEMUHAPHI U (UJIH) APYTHE BUIBI 0 0
aynuTopHbIX 3aHsaTHi (I13)
Jlabopatopusie pabotsl (JIP) 32 32
Camocmosmenvuas paboma (CPC) 68,5 68,5
BrinonHenue u 3amura KypcoBoil paboTsl 40,5 40.5
ITonroroBka K 3K3aMeHy 14 14
IIpopaboTka mMaTepuasa JeKIUi, MOAr0TOBKA K 3 2
1abopaTopHBIM paboTam
[lonroroBka Kk ceMHHapy 6 6
KoHcynpranyy u npoMeKyTo4Hast aTTeCTalus 11,5 11,5
Bu koHTpoIIs (3a4eT, 1ud.3aueT, SK3aMeH ) - sk3ameH,KP

5. Conep:kaHue IMCUUIIMHBI

O0beM ayIUTOPHBIX 3aHATHH 1O BHIaM B
pasjz[.gena HaumeHnoBanue pa3nenoB JuCHUILUIMHBI Jacax
Bceero JI 113 JIP
1  |Konuermiuu 6a3, 6aHKOB, XpaHWJIHII] TaHHBIX. 20 8 0 12
2 |Tunsl coBpemenHbIX CYB/] 16 8 0 8
3 |OLAP-TexHONOTHH, XpaHUJIHIIA OOJBIINX TaHHBIX 12 8 0 4
4 TexHosoruu paboThl C XpaHWIUIIIAMHU OOJIBIITNX 16 2 0 ]
TaHHEBIX
5.1. Jlekuun
Ne Ne Koz-
rexuuulpasena HanmMeHnoBanue uim KpaTkoe coAep>KaHue JEKIIMOHHOTO 3aHSATHS BO
4acoB
DBOJIIONNS CHCTEM XPaHEHUS JaHHBIX. APXUTEKTypa NPHIOKESHUH ISl pabOThI
0a3amMu 1 XpaHWININAMHU JaHHBIX. Mo/Iens )KU3HEHHOTO IUKIA 0a3 JaHHBIX.
1 1 TpexypoBHeBas MOZIeIb Pa3pab0TKK 0a3 TaHHBIX: KOHIIENITYa IbHOE, JIOTHYECKOe 1 )
busznyecKoe MPOCKTUPOBaHKE. 3a/1aun Kaxaoro 3tana. KoHientyaipHas MOIETh
KaK MOJIeJIb TIPEIMETHOM 001acTH, aHaInu3 TpeOOBAaHUHN K CUCTEME, IOCTPOCHUE U
npoBepka ER-mMozaenu. [Ipumep koHUENTYanbHOTrO MPOEKTUPOBAHUS.
23 1 [Tepexon or ER-Monenn k cxeme pensiiiuoHHON 0a3bl JaHHBIX. [leTanu3amnus 4
’ CBSI3€M, ONIpeNIeTICHUE IOMEHOB, Kitouel. [IpoBepka ycioBril HopMaJIM3aluu U




nmyTel BHIOJHEHUS TpaH3akiuil. Peanusanus 6a3p1 nanHbIx B cpeae PostgreSQL
Server: co3nanne TabMII, TOJIH30BATEIBCKUX THIIOB JJAHHBIX, OTPAaHUYECHUH
[IEJIOCTHOCTH, IPEACTaBICHUHN, (PYHKIIHIA TOJIB30BATENs M TPUITEPOB, BHITOTHEHNE
Tpan3akiyid. [IpuMep orndeckoro n GU3MYECKOro MPOESKTUPOBAHMSL.

OCHOBHBIE 33]1a4M aIMUHHACTpATOpa 0a3bl TaHHBIX: ONITUMH3AIINS
MPOU3BOAUTEIHLHOCTH 0a3bl JAaHHBIX, 0OECTIEYeHIE U KOHTPOIb JIOCTYMa K 0aze
TaHHBIX, POJIM U pa3rpaHudeHue mpas nonb3osareneit b/I, obecnieuenue
0e30macHOCTH B 0a3e JaHHBIX, PE3ePBUPOBAHUE M BOCCTAHOBICHUE 0a3bl JaHHBIX,
oOecreyeHHeE 1IEJIOCTHOCTH 0a3 TaHHBIX,

Pacnipenenennsie CYBJl. @ynkuuu u apxurextypa PCYB/I. Pa3paborka
pacripesie/IeHHbIX 0a3 1aHHBIX, (PparMeHTaius, odecrneyeHre mpo3payHoCTH
PCYB/, npaBuna [leiita nns PCYB/l. Ynpasnenue pacnpeneneHHbIMU
TpaH3aKIHUSIMHU, OJIOKUPYIOIINE POTOKOJIBI, TPOTOKOJIBI C BPEMEHHBIMU
oTMeTKaMH. BoccraHoBiieHHe pacnipeieieHHbIX 0a3 TaHHbIX. Mosensb
pacripeniesnieHHol 00paboTku Tpan3akiuii X/Open. CepBepbl peruinKaiuu

OOBEKTHO-OPUEHTHPOBAHHBIE MOJIEN TAHHBIX, MaHU(eCT 0OBEKTHO-
opuentupoBaHHbiX CYBJ[ (OOCYB/). [IpoextupoBanne OOCYB/L: cBsizu u
CCBUIOYHAS LIEJIOCTHOCTD, TpoeKTUpoBaHue noseneHusd. Crangapt ODMG, s13bIk
oncanust 006ekToB ODL,00beKTHO-OPHEHTHPOBAHHBIH s3bIK 3anipocoB OQL.
O6bexTHO-pensimonHbie CYBJl (OPCYB/I). Manudect 6a3 1aHHBIX TPETHETO
nokosieanss. OPCYB/] Postgres. Crangapt SQL3. O6paboTka 1 onTuMHu3anus
3anpocoB. CpaBHuTenbHas xapaktepuctuka OPCYB/l u OOCYB]]

7,8

[IpoGnemsr Gonbmnux maHHbIX. Hemocrarku pensiimonHoi moaenu. NoSQL
pemrenus, CAP teopema. Tunet NoSQL cucteM, Knaccudukaus: XpaHUIUIa
KITIOU-3HaYeHHE, JOKYMEHTO-OPUEHTUPOBAHHBIE, KOJIOHOYHbIE, XPAHUJIUINA Ha
rpagax. O6nactu npumenenus. [Tpumepsr CYB/I.

0630p. YUto Takoe Business intelligence (BI), 3a1aun, stansl: ”HPOPMAITMOHHBIN
nouck, Tpanchopmanus u ounctka gaHHbiX (ETL, ELT), ananutuueckas
o0pabotka (OLAP), 6uzHec aHaIMTHKA, OM3HEC OTYETHOCTh. XPAHWINIIA JJAHHBIX

(XA).

10

Apxurekrypa X/I. [Ipoexrupoanue X/1: nonxon P.Kumbanna, b.MumoHa,
DataVault, Ancor. CpaBHUTEIbHASI XapaKTEPUCTHKA, JOCTOMHCTBA M HEIOCTATKH.

11

[ IpuHIIMTIBEI TOCTpOEHUs KopriopaTuBHBIX X /1:. Kiaccuueckue, BUpTyanbpHbIe,
obmaunbie X/[. Jlormueckoe monenupoBanue X/, OLAP-ky0, cxeMbl 3Be1a
CHeXXWHKa, onepanuu. Pensumonnsiit OLAP, MHOrOMepHBIH, THOPHTHBIH.

12

[Tponeccet ETL,makeTHast u moTokoBasi 00paboTKa, TOCTOMHCTBA U HEJOCTATKH.
[Tpumeps! peanuzanuu Ha Python. O630p roToBbIX HHCTPYMEHTOB UHTETPALIUU
nanHbiX. OtedecTBeHHbIe X ]I, 0030D.

13, 14,

CoBpeMEHHBIEC TEXHOJIOTUH PAOOTHI ¢ OOJBITUMHU JaHHBIMH. APXUTEKTypa
¢petimBopka Hadoop. Moaynu Hadoop Common, HDFS, YARN, Hadoop
MapReduce.

15, 16

Oxocuctema Apache Spark. Xapakrepuctuka nmaketoB Spark Core, Spark SQL,
Spark Streaming, MLLib, GraphX. Cpasaenue ¢ Hadoop. pyrue Open-Source
cucteMsbl, 0030p: Apache Kafka, Scala, Apache Beam.

5.2. HpaKanecmle 3aHATHUHA, CCMUHAPbI

He npenycmoTtpenbt

5.3. JIabopaTtopHbie padoThI

Ne
3aHATHSA

Ne

pas3zienal

HaumenoBanue ninm kpaTkoe coaepkaHue J1abopaTropHOil paboThI

Koi-
BO
4acoB




1,2 1  [KP1. KonuenryansHoe npoektupoBanue bJI, Apxutexkrypa ANSI Sparc. 4
3,4 1 |[KP2. Jlornyeckoe npoexkrupoanue bJ 4
5.6 | KP3. Peanuzanus b/] PostgreSQL. Co3nanue b/l, peanuszanus orpaHndeHui, 4
’ 00ecIevynBaoIrX 1eITOCTHOCTD
7,8 2 |C1. Cemunap. CoBpemeHHbIE 0a3bl JaHHBIX 4
9.10 ) JIP1. MongoDB. Co3nanue B/, co3nanue, ynanenue u 00HOBICHHE JOKYMEHTOB, 4
’ BBIOOPKA JTAHHBIX U3 KOJUICKITHH.
11,12 3 [JIP2. OLAP. [IpoexktupoBaHue pesssiiiOHHOTO XpaHWINIIA JTaHHBIX 4
13, 14 4 |JIP3. Hadoop. Pa3paboTtka pacnpeesieHHbIX POrpaMm 4
15,16 4  IP4. Spark. Pacnpenenennas 06paboTka O0JIBITNX JaHHBIX 4

5.4. CamocrosiTesibHasA padoTa CTyIeHTa

Brimonuenune CPC

Crucok nuteparypsl (C yKazaHUEM Kon-
[Monux CPC pasnenos, raB, cTpanuil) / cceika Ha  [CeMmecTp| BO
pecypc 4acoB
BrimonaeHue u 3anuTa KypcoBoi padoter 1) 9YMU, 4, Bce JIP 51 c. 6 40,5
1) OYM/, 1, m.1, ¢.24-39; m.2, c. 48-55:
1. 5, c. 89-11; m1.18., ¢. 350-356; 1. 22. c.
[ToaroroBka K sK3aMeHY 412-420; 171.24, 25, c. 446-470;; 2) DOYM/I 6 14
9, 11.1, c. 21-36; r1.3. ¢. 65-92; 1.4, c. 97-
142; 3) OYM/JI 11, 4. 1,2,3, ¢.36-423
Ipopadotka marepuana nexmi, 1) DYMJL 5, JIP 1, 2, 3, 4, Beero 50 c. 6 | 8
[MOJITOTOBKA K TaOOpaToOpHBIM paboTam
IMofroToBKa K CeMuHapy OYM/I 3, Bce pasa., B COOTB C TEMOU 6 6

JIOKJIaga

6. q)OHIl OLCHOYHBIX CPEACTB AJA NMPOBCACHUHA TEKYIIECT0 KOHTPOJA YCIIEBA€EMOCTH,

IIpOMe)KyTO‘IHOﬁ arTeCcralmmn

KonTposnb kauecTBa 0CBOSHMsI 00pa30BaTEIbHOM MPOTPaMMBbI OCYIIECTBIISIETCS B
cootBeTcTBUH ¢ [lonioskeHHEM 0 OalTbHO-PEHTHHIOBOM CHCTEME OIIECHUBAHUS PE3YJIETaTOB
y4eOHOM JESITEIIbHOCTH 00yJarOIIIXCS.

6.1. Kontpoabubie meponpusitus (KM)

Hazanue -
Ne | Ce- Bun Makc. TEHIBA-
KOHTpoJIbHOTO  (Bec [Topsimok HaYKCIIEHUST 0ATTOB
KM|mectp| KoHTpoOIIS MEpOTpHATHS Oan eTCs B
[1A
OrneHkKa CyMMUpPYETCs U3 CIIEAYIOLINX
OIICHOK:
1) chpopmynupoBana Tema,
CoJIepKaTeNbHO OMKCaHa MPeIMeTHAas
KPI. 00macTh cuCTeMBI - 1 Oa; Kyp-
Kypcosas
1 6 AG0Ta/IhOCKT Konnenryansnoe | - 8 |2) yka3aHbl 110JIb30BATEINIU U BCE COBBIE
P p MIPOCKTUPOBAHKE (hyHKIIMOHATBHBIC TPEOOBAHUS PabOThI
(aBTOMaTH3HUpYEMBIC 3a/1a9U
rmoJib3oBaresneit) - 1 6amr;
3) omucaH OCHOBHOM OM3HEC-TIPOIIECC
cUCTEMEI - 1 Oamm;




4) orucan unTepdeic (MMyHKThl MEHIO,
KHOTIKH, UCTIOJIb3YEMBIE YCTPOUCTBA
B3anMoeicTBus) - 1 6am;

5) BBISIBJICHBI OTPAaHUYCHUS
[IEJIOCTHOCTH JaHHBIX: YHUKAJIbHbIE
110151, (DYHKIIMOHATILHBIE 3aBUCHMOCTH
U T.II., @ TAKXKe, €CIIN HY>KHO,
M0JTH30BATEIILCKUE OTPAaHIUSHHUS - |
Oa;

6) ER-nmuarpamma npeaMeTHON
00JIaCTH: HE CONIEPIKUT OIIUOOK - 2
0asuta; COIEepPIKUT HE3HAYUTEITbHBIC
omuOKy - 1 6ajur; mocTpoeHa He
BepHO - 0 6anmoB

7) BBIIIOJIHEHA IIPOBEPKA
BO3MO)KHOCTH PEaJTU3aI[H OCHOBHOTO
ousHec-mporiecca. - 1 6amn

Kypcosas
paboTa/mpoeKT

KP2. Jlornueckoe
MIPOCKTUPOBAHKE

OneHka CyMMUPYETCS U3 CIEAYIOINX
OLICHOK:

1) ER-nmarpamma npeoOpa3oBaHa
penALMOHHYI0 cxemy b/l mpaBUibHO -
2 Oaia; UMEIOTCS OITUOKH
npeoOpazoBanus - 1 6amn; cxema BJ]
MMeeT cepbe3Hble OmuOKH - 0 6amioB
2) BBIJICTICHBI OOBEKTHI PEaTU3aAINH
nenoctHocTy b/I;: mpaBuibHO - 2
Oasia; BbIJEJIECHBI HE BCE OOBEKTHI - |
6asut; cxema Bl umeet cepbe3Hble
omn6Oku - 0 0amioB

3) nMpoBEepEeHO COOTBETCTBHE
HOpMaJIbHBIM opMmam - 1 Oa.

Kyp-
COBBIC
paboThI

Kypcosas
paboTa/mpoexT

KP3. Peanmuzanus
B/l PostgreSQL

OreHKa CyMMUPYETCSI U3 CIIEIYIOIINX
OLICHOK:

1) cozmanbl TaOIUIIBI, UHIEKCHI,
Tpurrepsl, pyakiuu B BJI - 2 Ganna;
CO3JaHbI HE BCE OOBEKTEHI,
obecnieunBaroIKTe 0€30MacHOCTh b/
- 1 6amn; uMeroTces CyleCTBEHHbIE
omuOku - 0 6amIoB

2) HaCTPOEHBI CBA3U MEKIY
Ta0NIUIIaMU, B T.4. IOJIUTUKH yIAAJICHUs
1 00HOBJICHUS - 1 Oamr

3) co3nansl ponu nonb3osareneit bJ1,
BBITIOJIHEHO pa3rpaHUyYeHue mpas - |
Oan

Kyp-
COBBIE
PaboThI

Texymmii
KOHTPOJIb

CemuHap;
[Tpob6aembr
COBPEMEHHBIX
XPaHWIUII JaHHBIX,
pereHus

O1eHKa CKJ1a/IbIBaeTCs U3 CIETyIOIUX
OLICHOK:

1) packpbiTHE T€MBbI AOKIaa

2) YETKOCTb U3JI0KEHMS,

3) cobmofieHUE periiaMeHTa

3) OTBETHI Ha BOIPOCHI

[TonHOE pacKpbITHE TEMBI 10KIa/a,
BBIBO/IBI JIOTHYHBI — 2 0aliia; Tema
[PacKpbITa HE MOJHOCTBIO WIIH
OTCYTCTBYIOT BBIBOJIBI — | Oasut; Tema
He pacpeiTa — 0 GayIoB.

OK3aMCH|




UeTKOCTh M MOCIIEN0BATEIbHOCTD
n3a0keHns — 1 0am, naage — 0
0asoB

Cobmronenue periamenTa — 1 6an,
nHaue — 0 0aIIoB

ConeprkaTenbHbIC OTBETHI Ha BOIIPOCHI
ciymiarenei — 2 6ania: HeyBEpEHHbIE
OTBETHI — 1 Oa;
HEYIOBJICTBOPUTEIbHBIC OTBETHI — ()
0asioB

Toro: MmakcumyM 6 6aIoB

Texymmii
KOHTPOJIb

JIP1. MongoDB

OneHka CyMMUPYETCS U3 CIEAYIOINX
OIICHOK: 1. 3aganue BBIIIOIIHEHO
mosHOCThI0. CO3/1aHbI BCE
HEO0OX0oaMMBbIe MOy — 1 Ga;
co3JaHbl He Bce Moayiu — 0 0anos;
2. [IpunokeHne oTna)xeHo nu
paboTocmnocoOHo -2 6amia; UMerTCs
OIMOKY WM PeaTn30BaHbl HE BCE
¢byHkumy — 1 6amt; npuIoKeHue He
pabocnocoOHo — 0 6amoB

3. Ot4et 0popMIIEH B COOTBETCTBUU C
TpeboBanusMuU — 1 Gai, uHavye — 0
0aJoB

4. IlonHble 1 BEpHBIE OTBETHI HA
KOHTPOJIbHBIE BOTIPOCHI — 1 6au,
nHaue — 0 OayuioB

VToro — MmakcumyM 5 6auios.

OK3aMCH|

Texymmii
KOHTPOJIb

JIP2. OLAP.
IIpoextupoBanue
PENSILIMOHHOTO
XpaHWIUINA JaHHBIX

OrneHKa CyMMUPYETCS U3 CIEAYIOIIUX
OLICHOK:

1. 3agaHue BBINOJHEHO MOJHOCTBIO.
Co3znanbl Bce HEOOXOAMMbIE MOTYIIN —
1 6ai1; co3nansl He Bce Moaynu — 0
0aJlIOB;

2. [IpunioxkeHue OTIIaXeHo U
paboTOCIIOCOOHO -2 0ajuia; UMEIOTCA
OLTMOKY WM PEeaTn30BaHbl HE BCE
¢byHku — 1 6a; npuIokKeHue He
pabonjcrioco6Ho — 0 6amioB

3. OtueTr opopMJIEH B COOTBETCTBHUH C
TpeboBanusMu — 1 Gam, uHavye — 0
0aJIoB

4. [TonHble 1 BepHBIC OTBETHI HA
KOHTPOJIbHBIE BOIIPOCHI — 1 Gai,
nHaue — 0 6amioB

Htoro — MakcumyMm 5 6aJIIoB.

OK3aMCH

Texymmii
KOHTPOJIb

JIP 3 Hadoop

OrneHKa CyMMUPYETCS U3 CIEIYIOIINX
OLICHOK:

1. IIpuiiojkeHue OTIIaXeHO U
paboTOCIIOCOOHO -2 0ajia; HMEIOTCS
OLIMOKY WJIN PEAIN30BaHbl HE BCE
dbyHKmn — 1 6aT; MpUIoKEHUE HE
paboTtocmocooHo — 0 GammoB

2. Otdet 0opMIIEH B COOTBETCTBUU C
TpeboBaHusAMU — 1 Gai, uHage — 0

OaJLI0B

OK3aMCH|




3. IlonHbIe M BEpPHBIE OTBETHI HA
KOHTPOJIBHBIE BOTIPOCHI — | 6au,
nHaue — () 0ayuioB

Hrtoro — MmakcumyM 4 6aia.

OTtueT O 3a1aHUIO BBICHIJIIACTCA B
BHJIe ToKyMeHTa ¢opmara Word wim
PDF

Texymmii
KOHTPOJIb

JIP 4 Spark

O1eHKa CYMMHPYETCS U3 CIIeTyIOIUX
OIIEHOK:

1. IlpunoxxeHne OTIAKEHO U
paboTOCIIOCOOHO -2 0ajuia; UMEIOTCS
OLIMOKM WIIN peajr30BaHbl HEe BCe
¢byHkun — 1 6a; npuIokKeHue He
paboTtocnocobHo — 0 GamnoB

2. Otuet 0opMIIEH B COOTBETCTBUU C
TpeboBanusaMu — 1 6a, uHaue — 0
0aJIoB

3. IlonHble U BepHBIE OTBETHI HA
KOHTPOJIbHBIE BOIIpOChI — 1 Gai,
nHaue — 0 6amioB

Wrtoro — MmakcumywM 4 Gana.

OK3aMCH

bonyc

y4yacTue B
MaTeMaTHYeCKOM
WM OJTUMITHAJIC TI0
MIPOTPaMMHUPOBAHUIO

15

boHycHBIE OaITBI CTYJIEHT MOXKET
MONyYUTh 3a OOy WM y4acTUe B
OJIMMITHAJIaX TI0 MPOTPAMMUPOBAHUIO.
3a peleHre JOMOTHUTENbHBIX 3a1a4
MOBBIIICHHON CJI0KHOCTH. CTyIeHT
[PEACTABIISIET KOIIUUA JOKYMEHTOB,
MOITBEpIKAAIONME TT00e Ty WiTn
y4acTHe B MPEIMETHBIX OJIMMIINaAax
110 JaHHOM JTUCITATIIINHE.
MakcuMallbHO BO3MOXKHAS BEIMYMHA
OoHyc-peiftunra 15.

OK3aMCH|

10

Kypcosas
pabota/mpoexT

3ammra KypcoBoi
paboThI

OneHka CyMMUPYETCS U3 CIEAYIOLIUX
OLICHOK:

1) oTueT conepkUT Bce HEOOXOUMbIE
pasnensl - 1 6amr

2) HeT omuOO0K B 0(hOpMIICHUH,
[PEUEBBIX U TPAMMaTHYECKHUX OITNOOK-
1 Gamn

3) B ycTHOM noKIaze CTyaeHT
[MOKa3bIBAaeT 3HaHUA Teopuu b/l,
cBOOOJTHO ONEpUpyeT TepMUHAMU
[IPUMEHUTEIBHO K paccMaTpuBaeMoin
3ajade - 2 Oamia;

MMEIOTCS OIIMOKU B TEPMUHOJIOTHH - |
0aJ1; He BIaJeHUE MOHITUSIMH U
MeToZlaMH Teopun 0a3 TaHHBIX -
0aJioB

4) CTyneHT MOXXET NMPaBUWIbHO U
[OJTHO OTBETUTH HA BOMPOCHI YICHOB
KOMUCCHH - 2 0ajljia; YaCTUIHO
[paBWJIbHbIE, HE TIOJTHBIE OTBETHI - |
0aJi1; HeBepHbIC OTBETHI - () 6ayIoB

Kyp-
COBBIC
PaboThI

21

ITpome-
KyTO4YHast

OK3aMCH

arTeCTalusa

DK3aMeHAIIMOHHBIN OMIIET CONEPIKUT
TpH TeopeTHdecKux Bompoca. OneHka

OIPEAENSAETC CYMMUPOBAHUEM

OK3aMCH




oZ1H Borpoc - 0 6aoB.

OLICHOK 32 OTBET Ha Ka)/101 BOIIPOC.
Kpurepun onieHKH: MONHBIE U
[paBUIIbHBIE OTBETHI HA BOMPOC - 2
0asla; He MOJIHBIE WM HE COBCEM
MpPaBUJIbHBIC OTBETHI -1 OaI;
HEYJ0BJIETBOPUTENIBHBIN OTBET HA

MaxkcuMaJibHas OIleHKa - 6 0aJUI0B

6.2. Ilpouenypa nposeaeHusi, KpUTEPUH OLlEHUBAHUSA

Bun
IIPOMEKYTOYHOMN
aTTeCTaluN

[Iponienypa npoBeneHus

Kpurepun
OLICHUBaHUS

9K3aMCH

DK3aMeH MPOBOIUTCS B OUHOW (hOpMe IO FIK3aMEHAITHOHHBIM
ouneram. [Iponenypa npoxoxaeHus 3a4eTa He SBISETCS
00s13aTeNbHOM €CIIM 10 pe3yabTaraM TeKyiero Koutpois bPCy
CTyJIeHTa MOJOKHUTENbHAs OLIEHKA U OH C Hel cornnaceH. B kaxaom
owiere 3 TEOpPETUYECKUX BOIMPOCa. DK3aMEH MPUHUMAETCS B
ycTHOHU opme. CTyIeHT T0JIKEH HaXOAUTHCS B ayTUTOPHH Ha
MPOTSHKEHUHU BCEH MPOIeayphl SK3aMeHa. YHUCIo CTY/IEHTOB,
OJTHOBPEMEHHO HaXOMAIIUXCS B ayTUTOPHH, TA€ CAETCS IK3aMeH,
He Oosee 8 yenoBek. Ha moAroToBKy K OTBETY CTY/IEHTY OTBOAMUTCS
He 6onee 30 muH. Korma oOyyvaromuiicst OyJ1eT TOTOB K OTBETY, €My
3aJ1al0TCs KOHTPOJBHBIC BOIPOCHI 110 COACPKAHHIO OnyeTa.
Crynent nomxkeH Y CTHO oTBETUTH Ha 3TH BONPOCHI B TEUEHUE S5
MuH. Ha 3TOM 0CHOBaHUM TIpenojiaBaTeib BBICTABIISIET OLEHKY 3a
sk3ameH.. O1eHKa 3a Kypce B 1I€JI0M BhICTaBiisieTcs cortacHo bPC.
Jo6op 0anioB OCyIIECTBISETCS MOCPEACTBOM BBITOJTHEHUS
saganuii KM4-KMS.

B cooTrBeTCTBUM C
. 2.5, 2.6
[lonoxenus

KypCOBBIE paOOTHI

[Tponenypa 3ammuTs! kKypcoBoro npoekra (KII) susercs
oOs3arenbHOM. 3amura KII mpoxoauT B oTkpbITOM hopme. Ha
3alUTE MOTYT IPUCYTCTBOBAThH CTYJECHTHI U MPENoaBaTeu.
OreHka 1o pe3yJpraTaM 3alluThl BBICTABIAETCS KOMHCCUEH 13
Tpeno/aBaTeseii, Ha3HauaeMbIX 3aBeyronuM kadeapoit. J{ms
3aIUThl KYpCOBOTO MPOEKTA CTYACHTOM JOJKHBI ObITH
MPECTaBJICHbI: a) IPOrpaMMa B BUJIE HCXOIHOTO KOJla U
BBINOJIHSAEMOTO (paiina (apxuB HEOOXOAUMO 3apaHee 3arpy3uTh B
AJIEKTPOHHBIN Kypc); 0) OTYET B JIEKTPOHHOM M ITE€YaTHOM BH/IE
(paiin ¢ oTYETOM TaKkKe JOIKEH OBITh 3arpy’KeH B 3JIEKTPOHHBIN
Kypc). 3ammTa BKJIOYAeT B ce€0s TOKJIAJ] CTY/ICHTA C
neMoHcTpanuen oruera o KII nepen komuccuei B reueHuu 7
MUHYT, U IOCJIEAYIOIIME OTBETHI HAa BOMPOCHI (HApUMeEp, «II0YeMy
OBLIO pealn30BaHO UIMEHHO TaKUM 00pa3oM», «MMEJIO JIU CMBICI

B cooTBeTCTBUM C
0. 2.7 I[onmoxenus

MPEIyCMOTPETh B MIPOrpaMMe Takue-To (GYHKIUID U T.I1.);

6.3. ITaciopt oHIa OLIEHOYHBIX CPEACTB

K p 5 Ne KM
OMITETEHIINH €3yJIbTaThl 00yUeHUs TLRBHRBORT
3naet: [IIK-7.1. 3-1.] BuabI npencTaBieHus TaHHBIX, METO/IbI TTOMCKA
MK-10 v napcunra nanabix; [[1K-7.1. 3-2.] ypoBHU nIpeACTaBIeHUS JaHHBIX Jbd e e L
(ODS, DDL, cemantuueckuit cioi, moaenb AaHHbix); [IIK-7.1. 3-3.]
OCHOBHBIE HHCTPYMEHTHI 1 TexHoJorun Data Science
[1K-10 Ymeer: [[TK-7.1. V-1.] oTaensts 10CTOBEPHBIC HCTOUHUKH JAHHBIX OT [HHH [HH [HH+ [+




COMHUTEJBHBIX, OCYIECTBIATh KPUTUUECKUI OTOOP TaHHBIX,
[IPOBEPATH X Ha LIEJTOCTHOCTh U HEIPOTUBOPEYUBOCTD

3uaert: [[1K-8.1. 3-1.] obmenoctynHbie peno3uTopun u
CHeIMATM3UPOBaHHBIE OMOIMOTEKH, ColepKalue HabOPhl OONBIITIX
nanubix; [[1K-8.1. 3-2.] mpunIunsr padotsl 3xocuctemsl Hadoop.
¢petimBopka SPARK; [TIK-8.1. 3-3.] ycTpoiicTBo unTepdheiicon
[1K-11 MEXy peasiuuoHHbIMA SQL-XpaHWINIIAMY TaHHBIX U HAHHHAHH [
HepessiiuoHHbIMUA NoSQL-xpanunumamu ganusix; [I[1K-8.1. 3-4.]
MpeIMEeTHO-OpueHTHpOBaHHbIe 361k, [[TK-8.2. 3-2.] ycTpoticTBo n
MPUHIIUIIBI pAOOTHI CUCTEM 00pa0OTKH U aHAIM3a OOJBIITNX MACCHUBOB
nmanHbIX (SQL, NoSQL, Hadoop, ETL)

Ymeer: [IIK-8.1. V-1.] HacTpauBarh 1 ONTUMHU3UPOBATH
KOH(UTYpaLMIO MIPOrPaMMHOTO M alllapaTHOTO 00eCIeYeHUs C LIETIbI0
uHTerpanuu oonpmux gaHHbx; [[1K-8.1. V-2.] pazpabarbiBaTh
porpaMMHOe obecrieueHue Ul OYMCTKU U BaJIUAallui HAOOpOB
oonpbiux naHHbIX; [[1K-8.1. V-3.] BEIIOTHATE HOTOKOBYIO 00pabOTKY
K-11 nmaHHbIX (data streaming, event processing); [I1IK-8.1. ¥V-5.] dbd b 1
MCIIOJIb30BaTh A3BIKH 3allpOCOB, B TOM YHCJIE HEPEISIIMOHHBIX, JUIS
MOJIEP’KKU Pa3IUUHBIX TUIIOB JaHHbIX (Hanpumep, XML, RDF,
JSON, MynsTHMeMa) U oriepanuii ¢ 60IbIIMMU JAHHBIMU (HalIpUMep,
MatpuuHble onepaiun); [I1K-8.2. V-3.] ucnonp3oBars CUCTEMBI
00paboTku 1 aHanu3a 60abIIMX MaccuBOB HaHHBIX (SQL, NoSQL,

Hadoop, ETL, npouieccel 1 HHCTpYMEHTBI)

Tumnosslie KOHTPOJIBHBIC 3aaHUs 110 KAXKAOMY MCPOIIPHUATHIO HAXOAATCS B
ITPHUIIOKCHUAX.

7. YueOHO-MeTOoAMYEeCKOEe M HH(OPMAIIMOHHOE O0ecniedeHue TUCIUIIIMHBI

ITeyaTHas ydyeOHO-MeTOAUYECKAS JOKYMEHTALMS
@) OCHOBHAs TUMepamypa:
He nipenycmorpena

6) OononHumMenbHaAs IUMmepamypa:
He npenycmotpena

8) omeuecmeenHvle U 3apyOedtCHbIe HCYPHANbL NO OUCYUNTUHE, UMelowuecs: 8 bubiuomexe:
1. WEB-pa3pa6otka: ASP, web-cepBucsl, XML: xypHan mis
npoheCcCHOHAIIOB : €KeMeC. U3/, Ui HHTEPHET-IPOrPaMMUCTOB / yUpeIUTeNb U
uzn. OO0 "Unadomnpecc". - M. , 2009-
2.  BectHuk IOxHO-YpasnbCKOro rocyiapCTBEHHOTO YHUBEPCUTETA.
Cepus: BeiuncnurenbHas Mmaremaruka u nuHdopmaruka / FOx.-Ypai. roc. yH-T;
OYpI'Y. - Yenabunck : M3ngarenscto FOYpI'Y |, 2012-

2) MemoouuecKkue YKazaHus 0 Cmy0eHmos8 no 0C80EHUIO OUCYUNTUHDL.
1.  AIMHHHCTPUPOBAHUE W MPOCKTHPOBAHUE XPAHWIIMII JAHHBIX : METO/.
yKazaHus 115 BbinosiHeHus KypcoBbix padot / T. FO. Onenuukona, M. O.
Capracona ; FOYpI'Y, Kad. IIpuknan. maremaruka u nporpammupoanue ; FOYpl'Y

U3 HUX. yue@%o—memoduqecxoe obecneverue camocmosmenbHou pa60mbz cmydeﬂma:




1.

AJMUHUCTPUPOBAHNE U MTPOCKTUPOBAHUE XPAHWIUII JAHHBIX : METO/.
yKazaHus 15 BbinoiHeHus KypcoBbix padot / T. FO. Onenuukona, M. O.
Capracosna ; FOYpI'Y, Kad. IIpuknan. maremaruka u nporpammupoanue ; FOYpl'Y

JJleKTPOHHAsA Y4eOHO-MeTOANYeCKasl JOKYMeHTaIusl

HanmenoBanue
No Bix peeypea s bubnuorpaduueckoe onucanue
JUTEPaTypbl | ANEKTPOHHON
dopme
DJIEKTPOHHO-
OcHoBHAS oubnuoreunas |Ocurnos, M. JI. Texnonoruu npoextupoBanus 6a3 ganasix / 1. JI.
1 TeDaTVDA cucreMa Ocunos. — Mocksa : JIMK Ilpecc, 2019. — 498 c. — ISBN 978-5-
patyp n3natenpcTBa |97060-737-4. https://e.lanbook.com/book/131692
Jlanb
Mumnees, C. A. CoBpeMeHHbIE TEXHOJIOTUHU Pa3pabOTKH IPOrPaMM,
DJIEKTPOHHO- - )
UG ot Has [P IMOACHCTBYIOUIIX C 0a3aMu TaHHBIX : Y4EOHO-METOINICCKOE
> JlonmomHUTEIbHAS cncTeMA nocobue / C. A. Munees, 0. E. Uymankun. — Huxunit HoBropon :
uTeparypa HHI'Y um. H. U. Jlo6aueBckoro, 2018. — 66 c. — Tekcer :
W31aTEeILCTBA .
Mo DIIEKTPOHHBIN // JIaHb : 3IeKTPOHHO-OMOIHNOTEYHAs CUCTEMA.
https://e.lanbook.com/book/144722.
Opuk, P. Cemp 6a3 naHHbIX 32 ceMb HeZlenb. BBeieHEe B COBpEMEHHBIE
DJIEKTPOHHO- .
MeToanueckue 0a3bl maHHBIX U uaeonoruto NoSQL / P. Dpuk, P. V. Jlxum. ; mox
OubIMoTeUHAs . %
3 nocoous s cncTeMa penaxuueit XK. Kaprep ; nepeBoj ¢ anmmiickoro A. A. CIMHKUH. —
CaMOCTOSITEJIbHOM Mocksa : JIMK Ilpecc, 2013. — 384 ¢. — ISBN 978-5-94074-866-3.

paboThI cTyeHTa

n31aTcJIbCTBa

— TekcT : aneKkTpoHHbIH // JIaHb : 3eKTpOHHO-ONOINOTEYHAs CUCTEMA.

Jlane https://e.lanbook.com/book/58690
OnenuukoBa, T. FO. AqMUHHCTpUPOBaHKE U POECKTUPOBAHUE
Meronuuyeckue ., |XpaHWJIMIL JAHHBIX [ DJIEKTPOHHBINA pecypc] : METOA. yKa3aHus AJis
DIEKTPOHHBIN
4 nocooust s ATAIOT BbITIOJTHEHUSI KypcoBbix paboT / T. FO. Onenunkosa, M. 0. Capracosa ;
CaMOCTOSATENBHOMN OYpI'Y HOx.-Ypan. roc. yu-1, Kad. [Ipuxnan. maremaruka u
paboTHI CTy/IEHTA p nporpammupoBanue ; FOYpl'Y.— Yensabunck , 2019. — 56 c.
http://www.lib.susu.ac.ru/ftd?base=SUSU_METHOD&key=000568306
Metomreckue |Vuebio- OnenunkoBa T.}FO. Metonuyeckue yka3zaHus K JIaDOpaTOpHBIM paboTam
MoCoOus 115t METOINYECKUE
5 . 110 Kypcy AAMUHUCTPUPOBAHUE U ITpoeKTUpoBaHue X ][
CaMOCTOSITEIbHOM|MaTepraibl

[paboThI CTy/IEHTA

kadeapbl

https://prm.susu.ru/documents/dop/SRS po WH-2024.zip

[{pimOnep, M.JI. O030p METOI0B MHTErPALlUU UHTEJIEKTYaIbHOTO
ananuza nanueix B CYB/I // Bectauk FOYpI'Y. Cepust:

6 i:;ozinTzanaﬂ ?H;;I(;I;glgﬂ’;; BrraucnurenpHas matemarika u uHpopmaruka. 2019. T. 8, Ne 2. C. 32—
patyp p PL Y162, DOI: 10.14529/cmse190203.
https://dspace.susu.ru/xmlui/handle/0001.74/34926
DIEKTPOHHO-
oubnuoreunas |[LIénwr, I -. PostgreSQL 11. MactepctBo pazpadorku / I -. LLIEHwMT ;
JlononHUTEIBEHAS N .
7 TepATYDA cucreMa nepeBos ¢ anruiickoro A. A. Cnunkuna. — Mocksa : JIMK Ilpecc,
patyp n3natenbcTBa [2020. — 352 c. https://e.lanbook.com/book/131714
Jlann
g;gﬁ;g (T)EII:I?;X HamectHuko, A. M. ba3el nanusix. [Ipaktudeckuii kypc : yuebHoe
JlononHUTENBEHAS mocobue : B 2 yactax / A. M. HamecTHHKOB. — YibsHOBCK : YAl TV,
8 cucreMa _
nureparypa H3IATeBCTRA 2017 — Yactb 1 : OObeKTHO-pEIISIIMOHHBIE Oa3bl IAHHBIX HAa MPUMEPE
Mo PostgreSQL 9.5 — 2017. — 113 c. https://e.lanbook.com/book/165100
9 OcHoBHas OnexrponHo- [Yak, JI. Hadoop B aeiictBum / JI. Hak. — Mocksa : IMK Ilpecc, 2012.

nMTeparypa

OuOIMOTEeUHAS

— 424 c. https://e.Janbook.com/book/39997




cucreMa
M371aTeIbCTBA
Jlanb
DNEKTPOHHO-
oubnuoreunas |Jlebenes, A. C. Metoas! Big Data : yue6HO-MeTOnMUecKOe mmocoodne /
IOfgfeOJ:iHTZHBHaH cucTeMa A. C. Jlebenes, 11I. I. MaromenoB. — Mocksa : PTY MUPDA, 2021.
patyp u3natenbcTBa |— 91 c. https://e.lanbook.com/book/182452
Jlanb
DJIEKTPOHHO-
OcHoBHAs oubnuoreunas |[leppen, XK. -. Spark B aeiicteuu / XK. -. [leppeHn ; nepeBos ¢
11 —— cucTeMa annmiickoro A. B. Cractuna. — Mocksa : JIMK Ilpecc, 2021. — 636
u3natenbcTBa |c. https://e.lanbook.com/book/241001
Jlanb

[lepedeHb UCTIONB3YEMOTO TPOTPAMMHOTO O0ECIICUECHMS:

1. -Eclipse JEE(GeccpouHo)

2. -Python(6eccpouno)

[Tepedenp ucnonb3yeMbIx MpohecCHOHANBHBIX 0a3 TaHHBIX U MH(DOPMAITMOHHBIX
CIIPABOYHBIX CUCTEM:

Her

8. MarepuajibHO-TeXHHMYECKOe o0ecreYeHue 1 CIUIITHHbI

No OcHoBHOE 000py/IOBaHUE, CTEHBI, MAKEThI, KOMITBIOTEpHAS TEXHUKA,
Bun zanaruit ayz_[ MpeIyCTaHOBICHHOE MPOTpaMMHOE 00ecTiedeH e, UCTIONb3yeMOoe AJIs
Pa3TUYHBIX BHJIOB 3aHSATHI
JlaGoparopusie (333  [[IIIpoexrop, JJucmeitHplii kiacc ¢ mpeayCTaHOBICHHBIM POTPAMMHBIM
3aHATHUS (36) |oGecneuennem: MS Visual Studio 2015 u Berme, MS SQL Server 2017
o 336 |MynsruMmenuitHas ayautopus Ha 50 MecT win OoJiee ¢ peTyCTaHOBICHHBIM
(30) |mporpammHbIM obOecnieueHueM, nonakiaouenne MS SQL Server




