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1 Hean 1 3a0a4v M3VYECHUSA TUCIUILIAHBI
1.1 Iexp mpenoagaBaHus TUCIIUILINHBI

Henpto mpenojaBaHus AUCHUIUIMHBL «CHCTEMBI XpaHEHHUs, 0OpabOTKU
U yNOpaBleHUs  JaHHBIMW»  sIBiIsieTcss  (OopMHpOBaHHME Yy  0OydaeMbIX
LEJIOCTHOTO MPEACTaBIeHUs OO0 AapXUTEKType U MOJEISIX  XpaHEHHs
MH(}OpMALIUK, OTHOCSIIMXCS K MEXKIUCUUIUIMHAPHON O00JacTH TEXHUYECKHUX
HayK, COBPEMEHHBIX CUCTEM XPAHECHHUS W OpPraHU3alMu JaHHBIX, IPUTOJHBIX
JUTsl YJTOBJIETBOPEHHUS TPEOOBAHUHN NIPEANPUATHN U OpTaHU3alUH.

1.2 3amauu U3y4YeHUA TUCITATLUTHHBI

K 3amauaM wu3ydeHUs AUCIUIUTMHBI OTHOCSATCS OBJIQJICHHE 3HAHUSAMHU O
TUTIaX MOJCJICH TMPEJCTABIICHUS JaHHBIX, XPAHWJIWI JaHHBIX, B YaCTHOCTH,
UX apXHTEKTypa M MOJCIHU, IOSCHSAETCS KOHIICTIINS «BHUTPUH JIAHHBIX).
[TomuMo, B Kypce paccMaTpuBaeTCs TEXHOJOTHS OOpabOTKM JaHHBIX «online
analytical processing» (OLAP). O3HakomyieHUE C COBPEMEHHBIMH CUCTEMaMU
XpaHEHUs] W  OpraHW3alldd  JIaHHBIX, HPUMEHUMBIX JUIS  PEIICHUS
NPAKTUICCKUX U HAYYHBIX 3a7ad.

1.3 TlepedyeHp TIaHUPYEMBIX PE3YJIBTATOB OOyUYEHUS IO IAWCIUTUTHHE
(MOZyJI0), COOTHECEHHBIX C IUIAHUPYEMBIMU pe3yJbTaTaMU OCBOCHHS
o0OpazoBareIbHON MPOrpaMMBbl

YK-2:CnocoGeH ynpaBiasiTh IPOEKTOM Ha BCeX ITANAX €ro JKM3HEHHOI0 IUKJIA.

YK-2.1:@opmyaupyer Ha 0CHOBE MOCTABJIEHHOM NMP00JIeMbl MPOEKTHYIO 3a1a4y U
CIoco0 ee pelIeHUsI Yepe3 peaTu3anuio NPOEKTHOIO YIIPABJICHMS.

YK-2.2:PazpabarbiBaeT KOHUENUMIO POEKTA B PAMKaX 0003HAYeHHOM NMPo0JieMbl:
¢opmyanpyer nenb, 3a1a4m, 000CHOBBIBAET AKTYAJIbHOCTh, 3HAYMMOCTD, 0KHIaeMble
pe3yJbTaThl U BO3MOKHbIE c(hepbl UX IPUMEHEHMUSI.

YK-2.3:Il1anupyer He00X0AuMbIe Pecypchbl, B TOM YHCJIe C Y4eTOM HX 3aMEeHUMOCTH.

YK-2.4:Pa3pabaTbiBaeT IUIaH peaju3aluy MPOEKTA.

YK-2.5:OcymecTBiisieT MOHUTOPHHI X0/1a PeaJIN3alMHU MPOEKTa, KOPPEeKTHPYeT
OTKJIOHEHHsl, BHOCUT JOTOJTHUTEIbHbIE H3MEHEeHHs B IUIaH Peain3alii NPoeKTa,
YTOYHSIET 30HbI OTBETCTBEHHOCTH YYACTHUKOB MPOEKTA.

ITK-2:Cnoco0eH ynpaBJsiTh 3TallaMH ’KU3HEHHOTO LIUKJIA METOA0JIOTHYEeCKOH H
TeXHOJIOTHYecKOi HHPPACTPYKTYPHI aHATN3A JaHHBIX B OPraHU3alUM.

ITK-2.1:3HaeT coBpeMeHHbIe MeTO/bl 1 HHCTPYMEHTAJIbHbIE CPeACTBA aHAJIN3a
JAHHBIX; METOAbl MHTEPNPETANMU U BU3YAJU3AIUHN JAHHBIX; HCTOYHUKHU
HH(pOpManNu, B TOM 4ncie nHGopManumn, Heo0X0aUMOii 11 oOecriedeHust
JesiTeJIbHOCTH B MPeIMETHOH 00J1aCTH; TeOpeTHYeCKHE OCHOBbI HHPOPMATHKH H
HCCJICJOBAHMS ONepanuii; MeTOAbI U3BJIeUeHUs MHGOPMALMH U 3HAHUH U3
reTeporeHHbIX, MyJIbTH CTPYKTYPUPOBAHHBIX, HECTPYKTYPHPOBAHHBIX HCTOYHHKOB, B
TOM 4YHcJie IPH MOTOKOBOM 00padoTke.

IIK-2.2:YMeeT NpUMEHSTh COBPEMEHHbIe MeTObl H HHCTPYMEHTAJIbHBIE CPE/ICTBA
aHAJIU3a JAHHBIX; METOAbl HHTEPNIPETALMHA M BU3YATU3ALHUH JAHHBIX; yMeeT
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MOJb30BATHCHA HCTOYHUKAMHU an)opMaunn, B TOM YUCJI¢ HCTOYHUKAMHU nnq)opmaunn,
He00X0AMMbIMHU J1JIs1 00ecneYeHusl 1eaTeJbHOCTH B l'lpe)IMeTHOi;l o0J1acTH.

IIK-2.3:Cnoco0eH aHAJIM3MPOBATH M UCI0JIb30BATh COBPEMEHHbIE MeTOAbI M
HHCTPYMEHTAJbHbIE CPEICTBA AHAJIM3A JAHHBIX JUIS PelIeHUs] MPAKTHYECKUX 1
HAY4YHBIX 32/1a4; CMIOCO0EH MPUMEHSITh MeTO/Ibl HHTEPNPeTAIIMNU U BU3YAIH3ALUH
AAHHBIX /UISI pelIeHHUs] HAYYHBIX H MPAKTHYECKUX 3a1a4.

IIK-3:Cnoco0en ynpaBJjasiTh pa3padoTKoi NPOAYKTOB, YCJIAYT U pellieHUuil HA 0CHOBe
JaHHBIX.

ITK-3.1:3HaeT: cocTOsIHME M IEPCNEKTHBBI Pa3BUTHA HHPOPMALMOHHBIX TEXHOJIOTHH,
TeXHOJIOTui JaHHbIX B Poccnu U B Mupe; cOBpeMeHHbIe M NepcleKTHBHbIE METOAbI
c0opa, XpaHeHHUs U NepeJavyy JaHHbIX; HCTOYHUKH JAHHBIX, HHTCHCHBHOCTH
reHepanu JaHHbIX HCTOYHMKAMHU; TEXHUYECKHeE CPeACTBA U cpelbl c00pa, XpaHeHus!
1 00pa00TKH JAHHBIX; COBPEMEHHbIE H NIePCIEKTHBHbIE CPeACTBA BU3yaTH3alNH U
HHTEPNpPeTALUM JaAHHBIX; HCCJIeJ0BAHNeE ONlepanuii; MAlIMHHOe 00yueHue;
MaTeMaTH4YeCKoe MOAeJTHPOBAHME; METOAbI CPABHUTEILHOIO AaHAIN3A.

1.4 Mecto aucuuIuiuHbBl (MOIYJsl) B CTPYKType 0Opa3oBareabHOU
MIPOTPaMMBI

bazoBbie Mojen U METOABI MAIIMHHOTO OOYyYEeHUS

[IpoIBUHYTBIE METOJIbI aHAIM3A JTAHHBIX

AHanu3 OOJIBIINX JTaHHBIX

[IpuknanHpie 3aqa4n aHaIM3a JAHHBIX

CrarucTudeckoe MOJEINPOBAHUE

bazoBeie Momenu u Meroasl MammHHOro oOydenusi (The Basics of
Machine Learning)

Anroputmbl 6noundopmaruku. Yacte 1 (Bioinformatics Algorithms.
Part 1)

[IpoaBunyThie MeTOnbl aHanu3a JaHHbIX (Advanced Methods of Data
Analysis)

Anroputmel OmomHpopmaruku. Yacte 2 (Bioinformatics Algorithms.
Part 2)

Ananmu3 6onbmux gaHHbix (Big Data)

Mamnnoe oOydyenue u kpunrtorpadus (Applications of Machine
Learning in Cryptography)

[Tpuknanueie 3agaun aHanu3a AaHHbIX (Applied Data Analysis)

BoinonHenne u 3amura  BBITYCKHOM KBaIM(UKAIMOHHOM pabOThI
(Final certification)

1.5 Oco0eHHOCTH peaTu3aliu TUCIIUIITUHEI
SI3BIK peanu3zauuy AUCHUIUIMHBI AHTIIANCKUM.

Jucnummaa (Moayiib) peanmu3yetcs 6e3 mpumenenust 30 u JIOT.




2. O0beM JUCUUILIMHBI (MOTYJIS)

CemecTtp
Bcero,
. 3aUETHBIX
Bun yue6HO# paboThI
€IMHHIL 1
(akam.gac)

Oo0mas Tpy10eMKOCTh

JMCHUTUIMHDI 2(72) 2(72)

KonTakTHas padorta ¢

0,5(18) | 0,5(18)
npenoaaBaTejiemM:

3aHATHA JICKIIMOHHOI'O THIIA

3aHATHA CEMUHAPCKOTO THUIIA

B TOM YHUCJIC: CCMUHAPbI

MIPAKTHYECKUE 3aHATHS 0,5 (18) 0,5 (18)

IIPAKTUKYMBI

J1abopaTropHbIe paboTHI

JpyTHe BUIbI KOHTAKTHON
paboTEI

B TOM YHCJIC: TPYIIITIOBBIE
KOHCYJIbTalluN

UHAWBUAYAIbHBIC
KOHCVYJIbTAllMH

HWHad BHEAyAUTOPHAaA
KOHTaKTHas pa60Ta:

TPYHIIOBBIC 3aHATUS

WHAWNBUAYAIBHBIC 3aHATU

CamocrosiTesibHass padora

obyualommxcs: L5G34) | 1,5(34)

H3y4YCHUE TEOPETHYECKOTO
kypca (TO)

pacyeTHoO-TpadUuecKue
3amanws, 3anaun (PI3)

pedepar, acce (P)

KypCOBOE IIPOEKTUPOBAHHE

(KTT) Her Her

KypcoBas pabota (KP) Her Her

IIpoMeskyTOYHAS aTTeCTANMSA
(3auéT)




3 Conep:xanue IMCHUTIIAHBI (MOTYJIs1)

3.1 Paznensl TUCHUIUIMHBI U BUJbI 3aHATUN (TEMaTHYECKUM TU1aH

3aHATH)
3aHaTus
CEeMHMHApPCKOTO THIIA
Cemunap | JIabGoparo
MOIVITIL. TEMEI 3ausaTuss | bl W/WIH pHBIC CamocTos
Ne /i (Hzg G,JII)I) nexiyoHH | Ilpaktuye | paGoThI tenpHat | Dopmupyemblie
0 HI(’J I/IIIHHHHH Oro THUIIa CKHe A/ pabora, KOMIIETCHIIUH
Anen (akam.gac) | 3anstus | [IpakTuky | (akam.uac)
(axaz.gac) MBI
(akas.4gac)
1 o] ) A - ~ -
1 Introduction 0 2 0 6
2 Data storage 0 10 0 20
technology
3 Data storage 0 6 0 58
systems
Bceero 0 18 0 54

3.2 3aHATUs NTEKIIUOHHOTO THUIIA

OOBeM B akaj.gacax
No | Nepasnena 5 B TOM YHCIIC, B
. mucuunivH | HamMmenoBanue 3aHATHI B MHHOBAIIMOHHOM B TOM ‘H/ICHG,UB
Bl cero bopme IIEKTPOHHON
dbopme
D
3.3 3aHaTHs CEMMHAPCKOTO THIIA
Ne OObeM B akaz.uacax
- B TOM YHCJIE, B B TOM YHCIIE,
Ne | paznena . .
HanmeHnoBaHue 3aHATHI MHHOBAIIMOHHON B
/T | JUCLIUILI Bcero .
dbopme ANEKTPOHHON
HMHBI
dbopme
1 1 Data storage. Basic concepts 2 0 0
T f Data Presentation
) ) ypes o ese 0 ) 0 0
Models
Data Warehouse
3 2 Architecture, Data 2 0 0
Warehouse Models
4 2 «Data Marty» 2 0 0
Architecture of OLAP
5 2 2 0 0
Systems




6 ) Metadata. General Data ) 0 0
Warehouse Metamodel
Modern data storage and
7 3 e g 6 0 0
organization systems
Daoanx 1Q TAY /A
3.4 JIabopaTopHbIE 3aHATHS
O0BeM B akaj.yacax
Ne
Ne | pasnena } B TOM 4HCIIC, B | g 1om yncIe,
Haunmenosanue 3aHaTuii WHHOBALIMOHHOMN B
/I | AUCIIMAILT Bcero 5
— bopwme 3IIEKTPOHHOMN
dbopme
D
S ®oHA OLEHOYHBIX CPEICTB AJsl INPOBEICHHUS IPOMEKYTOYHOM
aTTrecralmu

OneHoYHbIE CPEeICTBA HAXOATCA B MPUIOKEHUH K pabouuM
IporpamMMam JIMCHUIUIHH.

6 IlepeyeHb OCHOBHOW W JONMOJHUTEJBHOM Y4eOHOH JMTEpaTypbl,
HEO0XO0IMMOH /1JIs1 OCBOCHM S AU CIUTLIMHBI (MOXYJIs1)

6.1. OcHoBHas TUTEparypa

3arnasue

ABTODBI, N3narenscTBo,
COCTaBUTEIIN rost
JIT1.1 | Siau K. Advanced Topics in Database Research: London: Idea
Vol. 5 Group Publishing,
2006
6.2. JlomosiHUTENbHAS JIUTEpaTypa
ABTOpBHI, 3arnaBue N3narenscTBo,
COCTaBUTEIIN rof
JI2.1 |bpayn b. /1., Oracle Database. Co3nanue Web- Mocksa: Jlopw,
Adanacses U. IIPUIOKEHUI: HAy4YHOE U3/1aHHE 2010




8 Meroanueckue ykKa3aHus AJdsi OOY4YAIOIIMXCS MO OCBOEHHUIO
AUCHMILIMHBI (MOLYJI51)

Jlns  ocBoeHMs AUCIUIIIMHBI «CHUCTEMBl XpaHEHUs, OO0padOTKH |
YOpaBICHUS JTaHHBIMI» HEOOXOIUMBI CIEAYIOMHe Yy4eOHO-METOANIECKHE
MaTepuabl:

1.Marepuanbl 111 U3y4eHUS TEOPETUUECKOTO Kypca MO JAUCIUILINHE
«Cuctembl XpaHeHUs, 00padOTKH 1 yIIPABIICHUS JAaHHBIMI.

2.MeToanyecKkue yKazaHUsl K MPaKTUYECKUM padoTaM MO JUCHUILIMHE
«Cuctembl XpaHeHus, 00padOTKHU 1 yIIPaBJICHUS JaHHBIMI.

3.®oHA OIEHOYHBIX CPEACTB MO AUCHUIUIMHE «CHUCTEMBI XpaHCHUS,
00pabOTKHU M yIpaBICHHS JAHHBIMI.

4.Cncok OCHOBHOM U JOTIOJIHUTEIIBHOM JUTEPaTyphl,
MH(POPMAITMOHHBIX UICTOYHUKOB U UHBIX WH(POPMAITMOHHBIX PECYPCOB.

Bce yueOHO-MeToauyeckue Mmarepuainbl Mo JgucuuiuiniHe «CHCTeMBI
XpaHeHusi, OoOpabOTKM M  YyHOpaBI€HUS  JaHHBIMU»  pasMElIeHbl B
AJIEKTPOHHOM BHJIe Ha cepBepe Cucrembl 31eKTpoHHOTO 00ydeHus: COY mo
anpecy: .

CamocrostenpHas  pabota CTyJIEHTa BKJIFOUAET  M3Y4YCHUE
JIOTIOJTHUTEIBHOTO TEOPETUUYECKOT0 Marepuala U BBIIOJIHEHHE KpPaTKUX
JOKJIaI0B 1O OMNpeAeNiEHHON TeMe, B KOTOpOM coOpaHa wuHbopmauus u3
OJTHOTO WJIM HECKOJIbKUX HCTOYHUKOB.

W3yyenue mnpoOieMHOM W TOpeAMETHOW 00JacTM 10  CpEeACTBaM
TeKCTyalibHbIC  3aHsATHUs  (paboTa ¢  TeKCTaMH HW  TpadUUECKUMH
Marepuaiamu), paboTy C JOMOJHUTEIbHBIMU MarepuaiaMu. DopMHpOBaHHE
IPAaKTUYECKUX  HABBIKOB W  YMEHHMM TBOPYECKOW  JICSATEIIBHOCTU U
npodeccuoHaNbHOU NEeSATENbHOCTH  NPUMEHEHUS]  HMHTErPUPOBAHHBIX
KOMITBIOTEPHBIX ~ TEXHOJOTUH  CTaHAAPTU3UPOBAHHBIX  MPOMBIIUICHHBIX
BBIYHCIIUTEILHBIX CPECTB.

CamocrosTenpHas paboTa CTYAEHTOB PEMIaMEHTUPYETCS TpapuKoM
y4eOHOro mpouecca ¢ CcaMoCTOsATeNnbHON pabotel. Ilo  gucnuminhe
«CucteMbl XpaHeHusi, OOpaOOTKM M YIPaBJICHUS] JAHHBIMU» YYEOHBIM
IUIAHOM TPEeIyCMOTPEHO 72 daca, MpUYeM, Ha CaMOCTOSITENbHYIO paboTy
BbIICJICHO 54 yaca, U3 HUX BpeMs BBIIEISAETCA Ha MOATOTOBKY pedepara, Ha
MpakTHYECKyto padoty 18 vacos.

9 IlepeyeHb MHGPOPMANMOHHBIX TEXHOJOIWH, MCIOJIb3yeMbIX MPH
OCYIIECTBJICHUH 00pPa30BATEJbLHOI0 MPOLECcCca MO JUCHUILINHE (MOXYJIIO)
(nmpu HEOOXOAMMOCTH)

9.1 IlepeueHb HEOOXOAUMOTO MPOTPAMMHOTO 0OECTIEUCHHUSI

8



9.1.1 | - Microsoft Office Professional Plus 2007 Russian OLP NL AE.

9.1.2| - PostgreSQL

9.1.3 | - Microsoft Visio

9.1.4| - HBase unu FireBase

9.1.5|- Amazon DynamoDB

9.2 IlepeyeHb HEOOXOIUMBIX MH(DPOPMAITMOHHBIX CIIPABOYHBIX CUCTEM

9.2.1 | aneKkTpoHHBIE WH(POPMAIIMIOHHO-CIIPABOYHBIE pecypchl HaydHou Oubiamnorekn COY
(http://bik.sfu-kras.ru)

10 MartepuajibHO-TeXHUYECKAS 0a3a, Heo0XoauMas IS
OCYIIeCTBJICHHSI 00PAa30BaTeJIbHOIO MpoIecca Mo JUCHHUILIMHE (MOYJII0)

JlekimonHnas ~ ayautopus, OOOpyAOBaHHAas MEPCOHATBHBIM  KOMIBIOTEPOM U
KpymHbIM jguciieeM (24 w  Oolee IIOWMOB), TMPOCKTOP C pa3pemaroliei
cnocoOHOCTRIO He HIKe 1024%x768.

KomMmribroTepHble  Kjacchl, OOOPYIOBaHHBIC IEPCOHATBHBIMH KOMITBIOTEpAMH HE
umxke Intel Core i3, 2024 Mb RAM, 250 Gb HDD c¢ ycraHOBJICHHBIM
MPOrpaMMHBIM oOecrieueHreM. M3 pacuera 0JIMH KOMIIBIOTEP Ha OJHOTO YeIOBEKa.

3aHATUS OPraHU3yIOTCS C Y4YETOM BO3MOXKHOCTHU pPabOThl OOydYarOIIMXCS M3 4HCia
WHBATUIOB M JMI[ C  OIPaHWYEHHBIMH  BO3MOXHOCTSMH B  (opMax,
aJaTUPOBAHHBIX K OTPAHUMYEHUSAM HX 3JI0pPOBbS U BOCHPHUATHS HHPOpMAUU B
3aBUCUMOCTU OT HO30JIOTHUHU.
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