[loKyMeHT NoAnucaH NpoCToil 3NeKTPOHHOM NOANMUCHI0
NHbopmaums o Bnagenbue:

®WO: TanyHuH Cepreit AnekcaHapoBuy HpI/IJIO)KCHI/Ie Kk OIIOIT
[lomxHOCTb: NpopeKTop no y4ebHoi pabote I
[ata nognucanus: 14.07.2023 10:49:42 «11pHMCHCHHC HCKYCCTBEHHOTO
YHMKANbHbI NPOrPaMMHBIA KNHOY: HUHTCIJICKTA B (1)I/IBI/IOJ'IOFI/II/I u MEau-
08ef34338325bdb0ac5a47baa5472ce36¢c3fc3b IHHE

CIoIDTY «<ADTW»

MEPBbIA SAEKTPOTEXHUYECKU

MHHOBPHAYKHU POCCUH

(benepanbHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKICHHE BBICLIErO 00pa30BaHusI
«Cankrt-IleTepOyprekuii rocynapcTBeHHbII 3JIEKTPOTEXHUYECKUI YHUBEPCUTET
«JIITN» um. B.A.YnbsainoBa (Jlenuna)»

(CIIOI'ITY «JIDTH»)

PABOYASA ITPOI'PAMMA
JUCUUTIIUHBI
«PACITPEJAEJIEHHBIE BA3bI JJAHHBIX»
JUISl IOATOTOBKY MarucTpoB
110 HaIlPaBJICHUIO
09.04.01 «MudpopmaTuka ¥ BHIYUCTUTENbHAS TEXHUKA
10 MPOrpaMme

«HpI/IMeHeHI/IG HCKYCCTBCHHOI'O MHTCJIJICKTA B (I)I/IBI/IOJIOFHH 1 MCOUITUHE»

Cankr-IleTepOypr
2023



JIMCT COITTACOBAHUA

PazpaboTunku:

npodeccop, A.T.H., goreHT [nukuna FO.A.

PaGouas mporpamMma paccMoTpeHa 1 0100peHa Ha 3aceqanuu kadeapsr BT

02.09.2021, nmpotokon Ne 6

PaGouas mporpamma paccMoTpeHa U 0100peHa yueOHO-METOIUYECKOM KOMHUCCHEH

®KTH, 16.09.2021, nporokos Ne 6

Cornacoano 8 UC NOT
Havaneank OMOJIA 3aropoaniok O.B.



1 CTPYKTYPA JUCHUIIJIMHBI
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2 AHHOTAIIUA AMCHUITJINHBI

«PACITPEJAEJIEHHBIE BA3bI JAHHBIX»

Jucuuninuna obecrieunBaeT TEOPETUUECKYIO M IPAKTUYECKYIO MOATOTOBKY Ma-
TUCTPOB B 00JIACTU MPOECKTUPOBAHUS PACIIPEACIICHHBIX HH(POPMAIIMOHHBIX CUCTEM.
3a BpeMs oOyudeHHsI CTyACHThl NIPUOOPETAIOT 3HAHUSI OCHOBHBIX MOJIXO/A0B, MPHH-
LUIIOB U MPABUJI OPraHU3AIMKU pacnpeieEHHbIX 0a3 JaHHbBIX, METOJOB PE3EPBHOTO
KOIUPOBAHUS M BOCCTAHOBIIEHUS 0a3 JaHHBIX, METOIOB U Ha3HAYCHHUI MPUMEHEHUS
orepanui mapauHra 1 periiKalnii, METOI0B ONTUMHU3alK 0a3 TaHHBIX M0 pa3and-
HBIM XapaKTEePUCTUKaM. 3HAKOMSTCS ¢ HanboJiee n3BeCTHhIMU 0azamu maHHbIX SOL,
NoSQL u NewSQL. B npornecce oOydenus npeamnonaraetcs chopMUpoOBaTh y CTY-
JIEHTOB MTPAKTUYECKUE HABBIKU BHIOOPA, MOCTPOCHHUSI, YIIPABICHUS U aIMUHUCTPUPO-
BaHUS PA3IMYHOIO TUIA U KJIACCa JIOKAJIbHBIMU, PACIPENICICHHBIMU U Y1aJICHHBIMU

0a3aMu JIaHHBIX.

SUBJECT SUMMARY

«DISTRIBUTED DATABASES»

The discipline is intended for the theoretical and practical training of masters in
the field of designing distributed information systems. During their studies, students
learn the basic approaches, principles and rules for organizing distributed databases,
methods for backing up and restoring databases, methods and purposes of applying
sharding and replication operations, and methods for optimizing databases for var-
ious characteristics. Students master the work with the most well-known databases
SOL, NoSQL and NewSQL. In the learning process, students are supposed to de-
velop practical skills in the selection, construction, management and administration

of various types and classes of local, distributed and remote databases.



3 OBLHIME IMOJTOKEHUA

3.1 Ieau u 3aga4y AUCHUILIHHBI

1. Llenbro MUCITUTIIIMHBI ABJISICTCS M3yUEHHE COBPEMEHHBIX pacIpeaeaEHHbIX 0a3 1aH-
HBIX U (OpMHUPOBAHUE MPAKTUICCKUX HABBIKOB PA0OTHI C JOKAJbHBIMH, paclpe/ie-

JICHHBIMU U YAAJICHHBIMHU 0azamu JaHHBIX PA3JIMYHOI'O THUIIA U KJIaCCa.

2. 1. IlonyyeHue TEOPETUYECKUX 3HAHUN B O0JIACTH MOCTPOCHUS U aJIMUHUCTPUPO-
BaHUS paCIpeCICHHBIX 0a3 TaHHBIX.

2. ®opMUpOBaHUE MPAKTUICCKUX HABBIKOB IMOCTPOEHUS, pa3pabOTKH, yIIPaBICHUS U
aIMUHUCTPUPOBAHUS JIOKAJIBHBIMU, PACTIPEICIICHHBIMU U YIaJICHHBIMU Oa3aMH JIaH-
HBIX

3. OcBoeHME OAX0/I0B K ONTUMH3AIMHU MIPOIIECCOB XpaHEHUs U 00pabOTKHU TaHHBIX.

YMmeHue MMPUMCHATD UX JIA pCIICHUA 3a1a4 ITPHUKIIATHBIX oOnacTen.

3. 3HaHMe MOAXOA0B K ONTHUMU3AIMH MPOLIECCOB XpaHEHUSI U 00paOOTKU JTaHHBIX,

IIPpOIrpaMMHBIX KOMIIOHCHTOB CUCTCM HCKYCCTBCHHOI'O HHTCJIJICKTA

4. YMeHue MPUMEHSTh MOIXO0/Ibl K ONITUMHU3AINH MPOIECCOB XPAHEHUS M 00pabOTKH
JTAHHBIX IS PEIIeHUs] 3a/1a4 MPUKIIAIHBIX 00JIacTel, pa3padaTbiBaTh MPOrpaMMHbBIC

KOMITOHCHTBI CUCTCM NCKYCCTBCHHOI'O MHTCIIJICKTA

5. ®opMupoBaHUE MPAKTUUYECKUX HABBIKOB [TOCTPOEHUS, pa3pabOTKH, yIPaBICHUS U
aJIMUHUCTPUPOBAHUS JIOKAIBHBIMU, pAaCIIPEIeICHHBIMU U yAAJICHHBIMU 0a3aMHu JaH-

HBbIX.

3.2 Mecrto nucuumianabl B ctpykrype OITOII

I[I/ICI_[I/IHJ'II/IHEI HN3y4acTCia Ha OCHOBC 3HﬂHHI>1, INOJIYYCHHBIX ITPH OCBOCHHH IIPOI'PAMMBI

6aKanaBpI/IaTa NIy CliCcuaaInTeTa.

1 00eCIieynBaeT N3yUCHUE MOCIECIYIOMINX TUCITUTIINH



1. «<Heitponnsie ceTm»

2. «BI/IOMGI[I/IHI/IHCKI/IG CHUT'HAJIBI, I/I306pa)KCHI/I$I U 1aHHBIC)



3.3 IlepeueHb MIaAHMPYEMbIX pPe3yJIbTATOB 00y4YeHHMs MO JUCIHHUILINHE, COOT-
HECEHHBIX C IVIAHUPYEMBIMH Pe3yJIbTATAMHM OCBOCHHMSI 00pa30BaTeIbLHOMI

MPOrpamMMbl

B pe3ynbrare ocBoeHus 00pa3oBaTeIbHON IPOrpaMMbl 00YHAIOIIHIACS TOKEH

JOCTUYD CIICTYIONINE PE3YJIbTaThl 00yUSHHUS MO TUCITUILIINHE:

Koa kxommerenun/ HanMeHoBaHMe KOMIETEHINMH/MHANKATOPA KOMIIETEHIIUN
HHINKATOPA
KOMIIeTEHIINH

I1K-25 CrniocoOeH BbIOMpaTh, pa3padarbiBaTh M MPOBOIUTH SKCIEPUMEHTAIbHYIO

MIPOBEPKY pabOTOCIIOCOOHOCTH MPOTrPAMMHBIX KOMIIOHEHTOB CUCTEM HUCKYC-
CTBEHHOTO HMHTEJJIEKTa MO obOecreueHnto TpedyeMbix KpuTepueB dddek-
TUBHOCTH U KauecTBa ()yHKIIMOHUPOBAHUS

1IK-25.1 Buvibupaem u paspabamuiéaem npocpammusie KOMNOHEHMbL CUCHEM UCKYC-
CMEEHHO20 UHmMeNeKma




4 COAEP KAHUE JUCHUIIJIMHDBI

4.1 Conep:xkanue pa3aejoB IUCHUATIIAHbBI

4.1.1 HauMeHOBaHHE TeM M Yachl HA BCe BUAbI HATPY3KHU

Ne HanmenoBaHnue TeMbl JUCIHATINHBI Jlek, | IIp, | UKP, | CP,

n/n au a4 au au

1 | Beegenue. [IpyHIUIIBI TOCTPOCHUS pacHpeelieHHBIX 0a3 1 5
MaHHBIX. TpeboBaHUs K pacrpeneieHHbIM 0a3aM JaHHbBIX.
XapakTepUCTUKHU PaCIPEICIICHHBIX 0a3 TaHHBIX.

2 | Pensuuonnsie, nocrpemnsiuonnsie, NoSQL, NewSQL 6a- 1 2 1 6
3bI IAHHBIX. XapaKTepUCTHKa, 0030p coBpemeHHbIX CY B/,
CpaBHUTENbHBIN aHanu3 coBpeMeHHbIX CYB/]

3 | MHoromepHoe npeacTaBieHre JaHHbIX. O01mas cxema op- 1 6
TaHU3aIMK XpPaHWINIIA JaHHBIX. XapaKTePUCTUKH, TUIIBI U
ocHoBHbIe oTinuus TexHojaoruii OLAP u OLTP. Cxembl
3Be3/1a U CHEX)KMHKA. ATperupoBaHue.

4 | Jdenopmanu3aius ¥ HOpMaau3alus JaHHbIX. Perumkanus u 1 2 8
(dparmeHTanys B pacipeaeieHHbIX 0a3ax JTaHHBIX.

5 | BHyTpeHHE yCTpONCTBO HHIEKCOB U UX IIPUMEHEHHE B pac- 1 2 8
MpeeNICHHBIX 0a3ax JTaHHBIX .

6 | OnTuMm3aIus 3aMpoCcoB M UX peaanu3alus B pacrpeaesieH- 1 0 8
HBIX 0a3ax JaHHBIX

7 | YmpasneHue TpaH3aKIMIMU B paclpeIeiIeHHbIX 0a3ax 1aH- 1 1 8
HBIX. YMpaBieHHE IOCTYIIOM B paclpelieieHHbIX 0a3zax
JAHHBIX .

8 [TapamtensHbIe CHCTEMBI 0a3 JaHHBIX. 3aKJIFOUCHHE. 1 2 5
Hroro, au 8 9 1 54
W3 HuX a4 Ha KOHTPOJIb 0 0 0 0
OO01mast TpyJ0eMKOCTh OCBOSHHUS, a4/3¢ 72/2

4.1.2 Copepxanne




Ne HaumeHoBaHHe TeMbl Conepxanue
n/n AUCHHUIIMHBI
1 | Beenenue. [Ipunuumnsl noctpoe- | Kparkwuii 0630p kypca. Llens kypca. 3agaun Kkypca. Mecto

HUSl paclpee/ieHHbIX 0a3 JaH-
HeIX. TpeOoBaHMsl K pacmpese-
JIeHHBIM 0a3aM JaHHBIX. Xapak-
TEPUCTHUKH PACIIPE/ICIICHHBIX 0a3
JaHHBIX.

Kypca B o0mieM oOpasoBanuu OakanaBpa. CBsi3b C APYTH-
MU JUCUUIUIMHAMU. DTanbl npoektupoBanus b/l. Tepmun
“pacnpenenennas 6a3a qaHHbeIX . OOmIas cxema pacmpe-
neneHHoM 0a3bl gaHHbIX. Tpebosanus k PBJI. [IpuHummb
noctpoenns PB/I. Kputepuu nocrpoenust PB/I. Tunel pac-
npeneneHubix apxutrektyp bJ1. 12 npasun K. J[x. JlewT no-
ctpoenust PBJ1. [IpoGnemMbl co3nanus pacrpeaesieHHoi 6a-
36l JaHHBIX. CHCcTEeMa yrpaBiIeHUs pacipeesieHHOM 0a30i
nanapX. OOMe MOHATHA O (parMeHTAllMd U PeTLTuKa-
L1U.

2 | PensuuoHHbIE, nocrpensanu- | Ucropust pazsutusa bJl. Pensumonnsie bJI, nx xapakre-
omable, NoSQL, NewSQL | puctuku u mpuHIUIB nmoctpoeHus. NoSql 6a3bl maH-
0a3pl  JaHHBIX.  XapakTepu- | HBIX, UCTOPUS MOSIBICHUS, TPUYUHBI MOSBICHUSA. Bumsl
cTuka, 0030p coBpeMeHHbIX | NoSql: Strozzi NoSQL, BigTable, Amazon DynamoDB,
CYB/, cpaBuurensHblii ananu3 | Cassandra, HBase, Neo4J, Scalaris u apyrue. 1x oco-
coBpemeHHbIx CYBJ] o6ennocty. Tumbl nanHbIX. CTPYKTYpHI 111 XpaHeHwust. J{o-

cToMHCTBA W Hepoctarku. NewSQL 6a3bl 1aHHBIX, UCTO-
pusl TOSIBJICHMSI, IPUYUHBI TTosiBIeHHs. Buaslt NewSQL:
MySQL Cluster, Postgres-XC, Oracle RAC, VoltDB,
MemSQL, NuoDB, FoundationDB, u apyrue. Ix oco6en-
HocTu. Tunel nanHbix. CTpyKTyphbl 115 XpaHeHus. Jlocro-
nHctBa U Hepoctatku. ACID cBolicTBa. YpOBHU H30IHMPO-
BaHHOCTH.

3 | MuoromepHoe mnpenctasieHue | JIekius nocssmieHa Teme Xxpanunuiia nanaeix 1 OLAP. B

naHHbeIX. OOmias cxema opra-
HU3AIMM XPaHWIHINA JaHHBIX.
XapakTepUCTUKH, THUITBI U OC-
HOBHBIE OTIHYMS TEXHOJOTHHI
OLAP u OLTP. CxeMsl 3Be311a 1
CHE)KMHKA. ATpErHpOBaHHUE.

TEOPETUUECKON YacTU PacCKa3bIBae€TCs O TOM, YTO TaKoe
XpaHWINIIA JaHHBIX, MPUBOISATCS UX OC-HOBHBIE Xapak-
TepucTUKH. Paccka3piBaeTcsi 0 MperMMyLIecTBaX, OCHOB-
HBIX AneMeHTax u omnepauusx OLAP, o tunax OLAP (B
gactHocTH: MOLAP (Multidimensional OLAP), ROLAP
(Relational OLAP), HOLAP (Hybrid OLAP)), ux mpe-
UMYIIECTBAX W HEJOCTATKaX, O MOJCIMPOBAHUNA MHOTO-
MEpPHBIX KyOOB Ha PEISIIIMOHHON MOJIe)IA JaHHBIX. CXeMBbI
3Be3/la U CHeXXHMHKA. [IpenmyiecTBa U HEMOCTATKA ITUX
CXEM.




HaumMmeHnoBaHnue TeMbl
JUCHHILIMHEI

Conepxanue

JleHopManu3auuss U HOPMAJIU-
3anus JaHHBIX. Permukanus u
¢dparmMeHTanus B pacrpeesieH-
HBIX 0a3ax JaHHBIX.

JIBa OCHOBHBIX IpaBuWIa HOpManu3auuu. Hasnauenue ne-
HOpMalM3alMyi. Tpu OCHOBHBIX IOAXOJa K JEHOPMAJIU-
3auuu: TyOnupoBaHUE JaHHBIX, IPEABAPUTENIbHAS 100~
TOBKa JaHHBIX, BEpTHKaJIbHble TaOnuipl, Macmtadbupo-
BaHue 0a3 maHHbIX. CTpareruu MacmrtabupoBanus. Pe-
TJIMKaNWs JaHHbIX. Bumbl permukanuu: Master-Slave u
Master-Master. 3anepxka permkanuu. Beixon u3 ctpos.
Pe3sepBupoBanne. AcCHHXpOHHOCTh perumkanuu. Cun-
XPOHHBIM PEKUM peIUIMKaluu. ~PyuHas” peruIuKanus.
[MTapaunr. Beprukansubii mapaudr. [loaroroska map-
auHra. JOIN’s1. OTka30ycTOMUMBOCTD. ['OpHU30HTANBHBIN
mapaudr. Pacnipenenenue nanusix. Pa3nenenue Ha n cep-
BepoB. CnoBaps. Orpannyenus. [IpoOGnema cBexux 3anu-
ceil. Opranuzanus noucka u guisrpauuu. [lepedanancu-
poBka. [laprunnonupoBanue.

BHyTpeHHe yCTpOHCTBO UHICK-
COB U UX NPUMEHEHHE B pacipe-
JIeJIEHHBIX 0a3ax JaHHBIX .

CTpyKTypbl XpaHeHus B 6a3e naHHbIX. THII JaHHBIX, MHO-
’KECTBO, aOCTPAKTHBIA THI JAHHBIX, CIIUCOK, CTEK, OYe-
pelb, acCONMATUBHBIA MacCHB, OY€peb C MPHOPUTETOM.
Crpykrypa nanHbiX. CTpyKTyphl XpaHeHus B 0a3e JaH-
HbIX. DOpMBI XpaHEHHS TaHHBIX: HEYTOPSIOYCHHOE Xpa-
HEHME, YNOPSAIOYEHHOE XpaHEHHE, CTPYKTYpHUpPOBAHHBIE
Gbailnpl, KyuH, Xeul-kop3uHbl, B+-nepeBbs. MHuexcsl B
0a3ax naHHBIX. /[Be 0a3oBbIe (PYHKIIMM HHIEKCOB. J[Ba
TUIA MHJEKca: KiacTepHbli (clustered) u HekIacTepHbIH
(nonclustered). JlocTyn Kk 3anucsiM py HaJIMYUU WIN OT-
CYTCTBUM MHJEKCcOB. CkaHupoBaHue Tabnuipl. JlocTyn k
TaHHBIM C HCIIOJB30BAaHUEM KIACTEPHOTO WHpekca. [[o-
CTYN K JIaHHBIM C HMCIIOJIb30BaHWEM HE KJIACTEPHOTO HH-
nekca. Cratuctuka u BbIOOp MHIEKCOB. PacmpenencHue
cratucTuku. O6cmyxuBanue cratuctuku. Co3naHue MH-
JIEKCOB U CTaTUCTUKU. DparMeHTanus U CONPOBOXKICHHUE
WHJIEKCOB.

OnTuMm3anms 3armpocoB W WX
peanm3anysi B pacrpeIeICHHBIX
0a3ax JaHHBIX

O6paboTka 1 ONTUMHU3ALIHS 3aIPOCOB. JlexoMmo3uius 3a-
npoca. Jlokanuzanus aansbix. [IpaBmia ¢parmenTanumn
yepe3 pessIlIMOHHBIE ONepaluu: CeNEeKIUH s TOPU30H-
TaJbHOW ()parMEeHTALUU U MPOEKUUHU ISl BEPTUKAIHHOM.
Mogens ctroumoctu. Crparerust nmoucka. [IpoctpaHcTBo
noricka. Onepanus MoxycoeAnHeHus oTHoIeHui R u S.
ITyts 06paboTku 3anpoca B pesiunonHoit CYB/L. Jlornye-
CKast ONTUMHU3aLus 3a1pocoB. Kimaccel mormueckux npeood-
pazoBanuil. CemaHTHUYECKas ONTUMHU3ALUS 3apOCoB. Brl-
00p U OLIEHKA aJbTEPHATUBHBIX IUIAHOB BBIIIOJIHEHUS 3a-
pocoB. ONTUMHU3ATOPBI ¢ THOKON CTPYKTYPOH.




No HaumMmeHnoBaHnue TeMbl
n/n JUCHHILIMHEI

Conepxanue

7 | YnpaBnenue TpaH3aKIUSIMU B
pacmpeneneHHbBIX 0a3ax JaH-
HBIX. YIpaBjeHUE AOCTYIIOM B
pacrmpeiesIeHHbIX 0a3aX JaHHBIX

Apxutektypsl cepepoB 0a3 naHHbix. OLTP-cucrems! -
CHCTEMBI OIepaTHBHOI 00pa®oTku TpaH3zakumil. Ux xa-
paKTEepUCTUKA, CBOMCTBBA, JOCTOMHCTBA M HEJOCTATKH.
OLAP-cucremsl. Pacumpsemocts cucremsl bJ[. Caoii-
CTBO MHOTOIPOLIECCOPHOCTH cUCTeEM. MHoromnpouneccop-
Hasg oOpaboTka C MOMOIIBI0 TpoleccoB Tuma “thread”.
[Tognepxka nmapamtenusma. CMenrannas 3arpyska CYbB/]
(OLCP). DddextuBHOC ynpasinenue pecypcamu. Ilocto-
sIHHasl JOCTYIHOCTD JaHHbIX. OnepaTuBHOE aIMUHUCTPHU-
poBanue B pexkume OnLine. @yHKIIMOHATbHAS HACHIIICH-
HocTh CYB/I. Pemenus anmapaTHoi H30BITOYHOCTH.

8 | [TapannenpHble CHCTEMBI
JaHHBIX. 3aKIIOYEHHE.

0a3

Ilenn m mapameTpsl Mapajulenu3Ma: YCKOPEHHE U pac-
mupsseMocTs. JInHelHoe yckopenue. JIuneliHas paciu-
psieMoCTb. Tpu apXUTEKTYPHBIX PELIECHUS PACUIMPSIEMBIX
MHOTOIIPOLIECCOPHBIX cUCTEM. DparMEeHTHMpPOBAHHUE 11O
JIMana3oHoM, KpyroBoe (parmeHTHpOBaHME M (hparMeH-
THpOBaHue ¢ xemuposanueM. [lapamienusm BHyTpH pe-
JSIUUOHHBIX oneparopoB. CHHXpOHHBIN KoHBeMep. UTepa-
TopHas Mozienb. CkoOouHblN madnoH. dparMeHTHBIN Ma-
pamtenusm. O6paboTtka 3amnpoca B napawieabHot CYB/I.
®opmbl napaienuMa. MexXTpaH3aKIMOHHBIA Hapasie-
au3M. BHyTpuTpaH3akUMOHHBIN napauienusM. BHyTpu-
3alpOCHBIN (BHYTpHONEPATOPHBIH) napamuienu3M. Mexo-
NEepalMoOHHBIN Hapanienus3M. BepTukanbHbll (KOHBeEM-
€pHBIIl) nmapaienu3M. BHyTpuonepanmoHHblil napanie-
nu3M. TpeboBaHus K MapasuieNbHOM cucTeMe 0a3 JaHHBIX.
ITonsenenne utoroB. O030p cCHEIMAIBHBIX IJIaB TEOPUU
pacrmpeneneHHbIX 0a3 JaHHBIX.

4.2 TIlepedennb J1aGOpPATOPHBIX PadoOT

JIaGoparopHblie paboThI HE MTPETYyCMOTPEHBI.

4.3 IlepeyeHb NPpAKTUYECKUX 3aAHATHI

HaumeHoBaHMe NPAKTHYECKHUX 3aHATHIH KosinuecTBo aya. yacos

1. Co3nanue pensuoHHOM 0a3el JaHHBIX. CO3/1aHKE 3aIPOCOB K pe-
JSIIMOHHOM 0a3e MaHHBIX. CO3JJaHNE MHJIEKCOB K PEIISIIMOHHOM 0a3e
naHHbIX. COOp CTaTUCTUKU. AHAJIN3 MPOU3BOAUTEIBLHOCTH 3alPOCOB

1 UHJICKCOB C MPUMEHEHHEeM BCTpOeHHBIX QyHKuii CYB/I. 2

2. Co3naHue pacnpeneleHHON peNsMOHHON 0a3bl nanHbix. Co3na-
HUE 3aIPOCOB K PACIPEEIICHHON pesiMOHHON 0a3e JaHHBIX. Pe-
anu3anys onepanuii periKaluy B pacupeesIEHHON pessiliuOHHON
0a3e naHHbIX. Peanu3anus HECKOJIBKUX cr1oco00B (pparMeHTauu B
pacnpenenéHHON pesIITMOHHON 0a3e TaHHBIX. AHAJIN3 MPOU3BOIH-

TEITLHOCTH 3aIlPOCOB MPHU Pa3HBIX CrIocobax GparMeHTaIuu. 2

10




HaunMeHoBaHMe NPAKTHYECKUX 3aHATHI KosmmuecTBo aya. yacos

3. Coznanue NoSql i NewSql 6a3bl qannabIx. Co31aHKuEe 3aIpOCOB
K NoSql mnmu NewSql 6a3ze mannbix. Coznanue unaekcoB Kk NoSql
wm NewSql 6a3e nannpix. CO0p CTaTUCTHKH. AHalU3 MPOHU3BO-
JUTEJIBHOCTH 3allpOCOB U MHJIEKCOB C NMPUMEHEHUEM BCTPOEHHBIX
¢yukumit CYB/l. M3yuyenue criocoO0B perIMKaliy U MapJuHra B

BbeIOpanHON NoSql mim NewSql 6aze maHHBIX. 3

4. Peanusauus napajulelbHBIX 3allPpOCOB C NMPUMEHEHUEM BEPTH-

KaJbHOM U TOPU30HTAIBHOM (hparMeHTaIiu B 3apocax. 2

Hroro ?
4.4 KypcoBoe npoeKTHPOBaAHUE

4.5

4.6

4.7

4.8

4.9

KypcoBas pabota (IIpoeKT) He TPEeTyCMOTPEHBI.

Pedepar

Pedepar ne nmpenycmotpeH.

I/IHIII/IBI/IIIyaJIbHOE AOMaIlIHee 3alaHHuEe

NunuBryansHOE TOMaIIHEE 3aJaHUE HE TPEAYCMOTPEHO.

Joxman

JIloknax He Ipe1yCMOTPEH.

Keiic

Keiic He mpegycMOTpeH.

Opranuzanus v yueOHO-MeToANYecKOe odecrneyeHue CaMoCTosATeILHOM pa-

00THI

N3ydeHne AUCUMILIMHBI COMPOBOXKIAETCS CAMOCTOSITENIbHON paboTOM CTy/IEeH-

TOB C PCKOMCHIOBAHHBIMU IIPCIIOAABATCIICM JIMTCPATYPHBIMU MCTOYHUKAMH W HWH-

dbopMaliMoOHHBIMU pecypcamu cetu IHTepHeT.
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HHaHI/IpOBaHI/Ie BPEMCHU I N3YUCHUS JTUCHUIIIIMHBI OCYIICCTBIIACTCA Ha BCCh
neproa 00y4deHust, peycMaTpuBasi MPU ATOM PETYJISIPHOE TOBTOPEHUE MPONICHHO-
ro marepuana. O0yJarmumMcs, B paMKaxX BHEAyIIUTOPHOW CaMOCTOSTEIBLHON pado-
ThbI, HEOOXOJIUMO PETYJSPHO JOMOJHITH CBEACHUSIMHU W3 JIUTEPATYPHBIX HCTOUHUKOB
Marepuall, 3aKOHCIIEKTUPOBAHHBIN Ha JIEKIHIX. [Ipy1 3TOM Ha OCHOBE M3y4EeHUS pe-
KOMEH/I0BAaHHOM JIMTEPATYPHI 11€JIECO00Pa3HO COCTABUTh KOHCTIEKT OCHOBHBIX MOJIO-
YKEHUM, TS PMUHOB U OTIPEICIICHUH, HEOOXOIUMBIX JJIsI OCBOSHHS Pa3/IeioB yUeOHOM

JTUCIUILINHBI.

Oco0oe MecTo yaensieTcsi KOHCYJIBTUPOBAHUIO, KaK OHOM U3 (hopM 00ydeHHUS
U KOHTPOJISI CAaMOCTOATEIbHOM padoThl. KoHCynbTHpOBaHUE mpeAnonaaraeT 0coobM
00pa3oM OpraHM30BaHHOE B3aWMOJICUCTBUE MEX Y IIPETOIaBaTEIeM U CTYICHTAMH,
IIPU 3TOM IPEATNONATAETCS, YTO KOHCYIBTAHT JINOO 3HAaeT TOTOBOE PEIIEHUE, KOTOPOE
OH MOJKET MpeAnKcarb KOHCYJbTUPYEMOMY, JTHUO0 OH BIIAJIEET CIOCcOOaMu JesATeNb-

HOCTH, KOTOPbI€ YKa3bIBAIOT MYTh PELICHUS MPOOIEMBI.

Texymas CPC IIpumepnas
TPYAOEMKOCTD, a4

Pabota ¢ JIeKIMOHHBIM MaTepUaloM, C y4eOHOH JTuTeparypoit 24
Omneperxaronias caMocTosiTeNbHast paboTa (M3yueHHe HOBOTO Mare-

pHaJia 10 €ro U3JIOKEHUS Ha 3aHATHSAX ) 6
CaMocTOsTENIbHOE U3YUEHHE Pa3/eI0B TUCIUILINHBI 0
BrinonHenne nomMamniHux 3aJaHui, JOMAITHUX KOHTPOIBHBIX PabOT 0
[TonroroBka k 1aboparopHbIM padoTaM, K MPAKTUICCKUM M CEMU-

HapCKUM 3aHATHIM 4
IToaroToBka K KOHTPOJIBHBIM pab0OTaM, KOJUIOKBUYMaM 4
Beinonnenue pacueTHo-rpaduyeckux padot 0
BeinosnHeHne KypcoBoro mpoeKkTa Wi KypcoBoil paboTsl 0
[Touck, u3ydyeHue U npe3eHTanus nHOpMaLUH 110 3alaHHOM Mpo-

Or1eMe, aHaIM3 HAyYHBIX IMyONMKaIUi 110 3aJaHHOI Teme 0
Pabora Hax MeXINCHUIUIMHAPHBIM IIPOEKTOM 0
AHanu3 TaHHBIX 10 33JaHHOW TeME, BBIIIOJIHEHUE PACYETOB, COCTaB-

JICHUE CXEM U MOjeJiell, Ha OCHOBE COOPAHHBIX JaHHbIX 0
[ToaroroBka k 3a4ety, UPpHEepeHInPOBAHHOMY 3aUeTy, 3K3aMEHY 16
HUTOI'O CPC 54

12



5 YueOHO-MeTOOMUECKOE 00ecIIeYeHHue TUCIUTLINHBI

5.1 IlepeyeHb OCHOBHOM M JONOJHHUTEIbHON JIUTEPATYPbI, HEOOXOAMMOM IJIs1

0CBOCHHUA JUCHHUIIIINHBI

Ne i/m Ha3Banmne, Oudnnorpaguyeckoe onucanme K-Bo
3K3. B
onoJ1.

OcHoBHas auTeparypa

1 bornanoB, Anekcannp BrmamumupoBuu. Pacnpenenennpie 0a3bl JTaHHBIX 22
[Texct] : yue6. mocobue / A. B. borganos,E. H. Crankosa, K. JI. Txypewun,
2013.-47,[1] c.

2 Konnomnu, Tomac. ba3bl JaHHBIX: MPOEKTUPOBAHUE, peATU3ALIMS U COITPOBOXK- 14
nenue. Teopus u npaktuka [Tekcr] : Yue6. mocodbue / T.Konnomnu, K.berr,
A.Crpauas; Ilep. ¢ anm. FO.I'. Topauenko, A.B.Cnennosa, 2000. -1111 c.

3 baswl nannbix [Tekct] : Metoa. yka3anus k 1ab. paboram / Cankt-IletepOypr- 9
CKMI TOCYIapCTBEHHBIN 3JIEKTPOTEXHUYECKUM yHUBEpCUTET uM. B.U. YnbsaHo-
Ba (Jlenuna) "JIDTHU”, 1997. -40 c.

4 Pacripenenennbie 6a3bl qaHHBIX [Tekcr] : MeTox. yka3aHus K J1ad. paboram / 37
Cankrt-IleTepOyprckuii rocy1apcTBEHHBIN AIEKTPOTEXHUUECKUN YHUBEPCUTET
uM. B.W. Ynpsnosa (Jlenuna) ”JIDTHU”, 2008. -32 c.

JlomonuuTenpHas IuTeparypa

1 Po0, ITutep. CrucreMbl 6a3 JaHHBIX: MPOSKTUPOBAHUE, PEATU3alIUs U YITpaBIIe- 55
Hue [Tekcr] : [Ilep. ¢ anrn.] / I1. Po6, K. Koposnein, 2004. -XVI, 1024 c.
2 ApcenneB, bopuc IlaBmoBuu. MHTerpamus pacmpenesieHHbIX 0a3 JaHHBIX 19

[Tekcr] : yueOnoe nocobue / b.I1. Apcennes, C.A.SIkoBines, 2001. -461 c.

3 Cogeros, bopuc Sxosnesuu. ba3el nannbix. Teopus u npaktuka [ Teker] : yue6. 251
JUIsL BY30B 110 HanpasieHusM “UHpopmarika u Berauci. Texuuka” u Uugop-
marl. cuctemsl” / B.51. Coseros, B.B. Ilexanosckuii, B./]. Ueptosckoii, 2005. -
463 c.

4 Heiit K. [Ix. Benenne B cuctemsl 6a3 manabix [ Texct] : Mmonorpadus / K. J[x. 4
Heiit; [Ilep. ¢ anrn. FO.I'. Topauenko u ap.], 2001. -1071 c.

5.2 TIlepeyennb pecypcoB HH(POPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOU ceTH «H-

TEPHET», UCIIOJIb3YCMbLIX IIPH OCBOCHHH NTUCHUIIJTHHBI

Ne i/t DJIeKTPOHHBII ajpec
1 bubnuorpagpuueckuii karaaor o nporpaMMHpOBaHUIO U 6a3zaM faHHbIX [http://reindeer
.csu.ac.ru/oracle/bibl]
2 CrnoBapp-CripaBOYHHUK M0 MPOrpaMMHUpOBaHMIO U 6a3aMm naHHbBIX [http://reindeer.csu.ac.
ru/oracle/dict]
3 Cepsep nndopmanronsbix TexHojgorud CITForum.ru [http://www.citforum.ru]

4 ACM SIGMOD [http://www.acm.org/sigmod]
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http://reindeer.csu.ac.ru/oracle/bibl]
http://reindeer.csu.ac.ru/oracle/bibl]
http://reindeer.csu.ac.ru/oracle/dict]
http://reindeer.csu.ac.ru/oracle/dict]
http://www.citforum.ru]
http://www.acm.org/sigmod]

Ne i/ DJIeKTPOHHBIN aapec

5 DBLP (Computer science bibliography) [http://www.informatik.uni-trier.de/~ley/db]

5.3 Ajpec caiita Kypca

Anpec caifra kypca: https://vec.etu.ru/moodle/course/view.php?1d=7496
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http://www.informatik.uni-trier.de/~ley/db]
https://vec.etu.ru/moodle/course/view.php?id=7496

6 Kputepun oileHUBAHUA U OLICHOYHbIE MATEPHAJIbI

6.1 Kpurepuu oueHuBaHus

Jlns mucnmminabl «PacnpeneneHabie 6a3bl JaHHBIX) TPEAYCMOTPEHBI CIIETy-

fo1re GopMbI MPOMEKYTOUHOM aTTECTAIIMU: 3a4€T C OLICHKOM.

3ader ¢ OLleHKOH

Ouenka Onucanue

HeynosneTrBopurenbHo CTyaeHT npoAeMOHCTPUPOBAII CYIIECTBEHHBIE MPOOEIHI B 3HA-
HUSX OCHOBHOTO Y4€OHOTO Marepuaa, JOMYCTUI TMPUHIIUITH-
aJbHBIC OIMMOKK B BHITIOJHEHUHU TPETyCMOTPEHHBIX TPOrpaM-
MOM 3aJ1aHWH.

VYIOBIETBOPUTENBEHO CTyneHT NpoIeMOHCTPUpPOBAJ 3HAHHE OCHOBHOIO Y4eOHOro
Marepuaia B oobeme, HeOOXOUMOM Ul JasibHEeHmel yueon
U TpenacTosmei paboTsl Mo npoheccuu, CIpaBUIICS C BBINOJN-
HEHHEM 3aJlaHHid, MPEIyCMOTPEHHBIX IPOrpaMMoii, obmagaer
HEOOXOIMMBIMHU 3HAHUSIMH, HO JIOITYCTHJI HETOYHOCTH B OTBE-
TaxX Ha aTTECTAIIMOHHOM UCTIBITAHUHU U TIPU BBITIOJTHEHUH y4e0-
HEIX 3aJaHUH.

Xopomuio CTyaeHT mpoIeMOHCTPUPOBAJ TOJHOE 3HAHWE y4eOHOTO Ma-
Tepualia, yCIelIHO BbIMOTHUII MPEyCMOTPEHHBIE MPOTPAMMOit
3a/1a4l, OCBOMJI OCHOBHYIO PEKOMEHIOBAHHYIO JIUTEPATYPY,
I0Ka3aJl CHCTEMAaTUYECKUI XapaKTep 3HaAHUM 0 JUCLIMIUIMHE
U CIMOCOOEH K MX CaMOCTOSATEIbHOMY IOIOJIHEHUIO U OOHOB-
JICHHUIO B XOJIe JaJIbHEHIIeH yd4eObl U poeCCUOHATBEHON Je-
STEJILHOCTH.

OT1iraHO CTyneHT NpOAEeMOHCTPHPOBAT BCECTOPOHHEE CHCTEMaThyie-
CKO€ 3HaHWE Y4eOHOro MaTepuayia, yMEHHE CBOOOTHO BBIMOJ-
HATh TPAKTHYECKUE 3aJ[aHUsl, OCBOWJI OCHOBHYIO JIUTEPATYPY
Y 03HAKOMUJICS C JIOTIOJIHUTEIBLHOM JIUTEPaTypOil, pEKOMEHI0-
BaHHOI paboueil mporpaMMoi JTUCIMILIMHBI, YCBOMI B3aUMO-
CBSI3b OCHOBHBIX ITOHSATHI JUCHUIIZIMHBI B UX 3HA4YCHUU JIA
npuobperaeMoii npodeccuu, MposSBUI TBOPYECKUE CIIOCOOHO-
CTH B IIOHMMaHUH, U3JI0KCHUH U UCITI0JIb30BaHUHU yq66H0r0 Ma-
Tepuaa.
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OcobGeHHoCTH 1O0MyCKA

Jlomyck K 3a4eTy C OLIEHKOW BKIJIIOUAeT B ce0s mocenieHue He menee 80% Jek-

IHUOHHBIX U IMMIPAKTHYCCKUX SaHHTHﬁ, BBLITIOJIHEHUE 4 IMPAaKTHYCCKUX pa60T B YCTAHOB-

JICHHBIC CPOKH M IIOJTYUYCHHC OLICHOK 3ad HHX. Ha 3auete ¢ OHCHKOfI peroaaBarciib

IIPOU3BOIUT pacueT CpeIHero Oasia CTyAeHTa, Kak cpenHee apupMeTHIeCKoe 3Ha-

YEHHE BCEX OIICHOK 3a IMpakTH4Yeckue padoThl. Ecim mocemaeMocTh JEKITMOHHBIX

U TIPAKTUYECKUX 3aHATUN CTyleHToM Oblia MeHee 80%, To mpenojaBareib 3a1aeT

CTYACHTY BOIIPOCHI 11O ITPOIIYIICHHBIM TCMaM. Bo BpEM:A IMPOBCACHUA 3a4CTa CTYy-

ACHT UMCCT IIPpaBO IIOBBICUTL UTOI'OBYIO OLCHKY, OTBCTUB Ha PAd AOIOJIHHUTCIIbHBIX

BOITIPOCOB IIpCIIogaBarciid 10 AUCHUIIINHC.

6.2 OuneHouHbIe MAaTEPUAJIbI JAJIA NIPOBEICHUS TEKYIEro KOHTPOJISI M MpoMe-

)KyTO‘lHOﬁ arrecranmmu oﬁyqamumxcn o IMCUMIIJINHE

Bonpocs! k tudg.3agery

Ne i/t Onucanue

1 [IpuHIMIIBI TOCTPOEHHUS pacIipe/leIeHHbIX 0a3 TaHHbIX. TpeOoBaHuUs K paclpe/1eIeHHbIM
0a3am aHHBIX. XapaKTEPUCTUKU paclpe/ie]IeHHbIX 0a3 JaHHBIX.

2 O6paboTka ¥ onTUMH3AIUS 3aPOCOB. Jlekommno3uius 3amnpoca. Jlokaau3anus TaHHbIX.

3 Oramnbl poektupoBanus bJl. Tepmun “pacnpenenennas 6a3a gaHHbx . O0Imas cxema
pactipeneneHHo# 60a3pl naHHbIX. TpedoBanus k PB/I.

4 Mogens croumoctu. Ctparerust noucka. IIlpocrpanctso noucka. Onepanus noxycoeam-
HeHus oTHoueHu R u S.

5 OOu1re NoHATHS 0 PparMEeHTALUU U PETUTUKALUT

6 [Tyte 06paboTku 3anpoca B pensiuonHoit CYB/I. Jlornyeckast onTUMuU3aIus 3ampocos.
Krnaccel noruueckux npeodpa3zoBaHU.

7 CemaHTHY€ECKasi ONITUMHU3ALINA 3aIPOCOB. BpIOOp 1 O11eHKa anbTepHATUBHBIX IJIAHOB BbI-
MOJIHEHUS 3anIPOCOB. ONTUMHU3ATOPHI C THOKOUM CTPYKTYpOil.

8 NoSql 6a3s1 qaHHBIX, HCTOPHS TOSBICHUS, MPUUUHBI TTOsIBICHUS. OcOOeHHOCTH. THIIBI
JnaHHbIX. CTPYKTYpBI U1l XpaHeHus1. JIOCTOMHCTBA U HETOCTATKH.

9 ApxuTekTypsl cepepoB 0a3 nanubsix. OLTP-cuctemsl -cricTeMbl onepaTuBHON 00padoT-
KM TpaH3akuui. X xapakTepucTrka, CBOMCTBa, TOCTOMHCTBA U HepocTaTku. OLAP-cu-
CTEMBI.

10 NewSQL 06a3bl JaHHBIX, HICTOPUS TMOSBICHUS, TPUUUHBI NosiBIIeHUs. OcoOeHHOCTH. TH-
bl JaHHbIX. CTpyKTyphl A XpaHeHus. JloctouncrBa u Henoctarku. ACID cBolicTsa.
YPpOBHU U30JIMPOBAHHOCTH.
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11 JIBa OCHOBHBIX MHpaBWjia HOpMmaiu3aluu. HazHauenue neHopmanuzanuu. Tpu OCHOB-
HBIX MTOIX0/a K JICHOPMAaJIU3AIH: TyOJUPOBaHKE TAHHBIX, TPEIBAPUTEIbHAS TIOJITOTOB-
Ka JIaHHBIX, BEPTUKAJIbHbIC TAOIHIIBI.

12 Permukanmst nanubix. Buabl perumnkanun: Master-Slave u Master-Master.

13 3agepkka perukauuu. Beixon u3 crposi. PesepBupoBanne. ACHHXPOHHOCTh periivKa-
uud. CHHXpOHHBIN PEXUM perUIMKaluuu. ~PydHas’™ peraukanus.

14 [Hapaunr. Beprukanenelii mapaudr. [loaroroska mapaunra. JOIN bl

15 O6pabotka 3ampoca B napauiensHoit CYBJl. @opmel napamiennzma. MexXTpaH3aKIHOH-

HBIM napasuienu3M. BHyTpuTpaH3aKIMOHHBIN Napaiienn3M. BHyTpu3anpocHslii (BHYT-
PHONEPATOPHBIN) NaPATUICTH3M.

16 Otka3oycToNYMBOCTh. ['OpH30OHTANBHBIN mapAuHT. Pacnpenenenue nansueix. Pasperne-
Hue Ha n cepBepoB. CroBapb. Orpannuenus. [Ipobnema cBexux 3anuceit. Opranu3anus
noucka u ¢punsrpauuu. [lepedanancuposka. [laprunmonrnpoBanue.

17 MexornepanuoHHbIA  MMapajuieu3M. BepTukanbHblli  (KOHBEHEPHBINH) MapauieIu3M.
BuyTtpuonepannonsabsiii mapamienusM. TpeOoBaHus K TapajuleIbHOW cucteMe 0a3
JIAHHBIX.

18 CrpyKTypsl XpaHeHus B 0a3e naHHbIX. THIT JaHHBIX, MHOKECTBO, a0CTPAKTHBIN THII JIAH-

HBIX, CIIMCOK, CTEK, OYEpE/lb, ACCOLIMATUBHBIN MacCHUB, ouepepb ¢ npuoputeToM. CTpyk-
Typa AaHHbIX. CTPyKTypbl XpaHEHUsI B 0a3e JaHHbIX.

19 @opMBI XpaHEHUS AAHHBIX: HEYNOPSJIOYEHHOE XPAaHEHHE, YIOPSJOYEHHOE XpaHEHUE,
CTPYKTYpPHpOBaHHbIE (ailiibl, Ky4uH, XeUI-KOp3UHbI, B+-1epeBps.

20 Tuns! naHHbIX. CTPYKTYpBI U1 XpaHeHus. JlocrouncTa n Hepoctarku. ACID cBoiicTBa.
YPOBHHU U30JIMPOBAHHOCTH.

21 WNupekcel B 6a3ax naHHbIX. [IBe 0a30Bbie QPyHKIMHM HHICKCOB. JIBa THIIA MHAEKCA: Kila-
crepHbii (clustered) n HexknmacTepHsiid (nonclustered).

22 I[OCTYH K 3aluciaM Ipru HAJIUYNUU WA OTCYTCTBUU MHACKCOB. CKaHI/IPOBaHI/Ie Ta6J'II/II_U>I.
I[OCTYH K JaHHBIM C UCIIOJIb30BAHUCM KIIACTCPHOT'O MHACKCA. I[OCTyH K JaHHBbIM C HUC-
MOJIb30BAHUEM HC KJIACTCPHOT'O MHICKCA.

23 Craructuka 1 BEIOOp MHIEKCOB. Pactipenenenue cratuctuku. O0CIyKUBaHUE CTATUCTH-
ku. Co31aHNe UHJIEKCOB U CTaTUCTUKU. DparMeHTalus U COMPOBOXKICHUE UH]IEKCOB.

Bech KOMIUIEKT KOHTPOTBbHO-U3MEPUTENBHBIX MAaTEPHAIIOB JIJIsl TIPOBEPKHU cPop-
MHUPOBAaHHOCTH KOMIIETCHIIMM (MHIMKATOpa KOMIIETCHIIMHM) Pa3MelIeH B 3aKPBHITON

YacCTH I10 aJIpecy, yKa3aHHOMY B II. 5.3
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6.3 I'paduk Tekyuero KOHTPOJIA yCIeBaAeMOCTH

Heneas Tembl 3aHATHH Buja konTpoOsst

1 Beenenue. [IpuHIIUIIBEI MOCTPOSHUS pacpeIeICHHBIX 0a3 TaH-
HbIX. TpeboBaHUs K pacHpeeIeHHbIM 0a3aM JaHHBIX. Xapak-
TEPUCTUKHU paclpe/IeICHHBIX 0a3 JaHHBIX.

2 Pensiumonnsie, nocrpensiumonnsie, NoSQL, NewSQL 06a3sl | KomtokBuym
JMaHHBIX. XapakTepuctuka, 0630p copemenusix CYB/I, cpas-
HHATEJIbHBIN aHaan3 coBpeMeHHbIX CY B/

3 MHuoromepHoe npeacrapieHue JaHHbIX. OO011as cxema opraHu-
3allMy XPaHWIUIIA JaHHBIX. XapaKTepUCTUKU, TUTIBI U OCHOB-
Hble oinuud TexHonoruit OLAP u OLTP. Cxemsbl 3Be311a U CHe-
KUHKa. ATperupoBaHue.

4 JlenopManu3anusi ¥ HOpMaJW3alus JaHHBIX. Peruukanus u
5 (¢parmeHTanys B pacnpeaeneHHbIX 0a3ax TaHHBIX. KoJIoKBHyM
BHyTpeHHe ycTpoHCTBO MHIEKCOB U UX PUMEHEHHUE B pacipe-
JICJIEHHBIX 0a3ax JaHHBIX .

6 OnTuMu3anus 3anpocoB U UX peanu3anus B paclpeieeHHbIX
0a3ax JaHHBIX

7 VYrpasieHue TpaH3aKIUsIMHU B pacipeieJIeHHbIX 0a3ax nanHbiX. | KommokBuym
YnpasieHue JOCTYNIOM B paclpeieleHHbIX 0a3ax JaHHBIX .

8 [apannenbHble cucTeMbl 6a3 JaHHBIX. 3aKIIOYCHHUE. Komnoxsuym

6.4 MeTtoanka TeKymero KOHTpoJis

Ha JICKIITMOHHBbIX 3aHATHAX

Texyiiuii KOHTPOJIb BKJIIOYAET B CE€0sI KOHTPOJIb MOCEIIaeMOCTH (He MeHee 80

% 3aHATHIA).
HA MPAKTHYECKUX 3aHATHAX

Texy1unii KOHTPOJb BKJIIOYAET B CEOsI KOHTPOJIb MOCEIaeMoCTH (He MeHee 80

% 3aHsATUl).

CTyeHTBI BBINOJHAIOT 3aIaHUS HA MPAKTUYECKUX 3aHATUAX UHIUBUIYAIbHO.
BuioM KOHTpOIS MO KaKI0i MPaKTUYECKOW padoTe SIBIAETCS KOJIOKBUYM, Ha KO-
TOPOM KaXK[IbI CTYACHT IEMOHCTPUPYET Pe3yibTaT padoThl M OTBEYAET HA BOMPOCHI

0 TEOPETUYECKON U MPAKTUUECKON YacTSIM pabOThI.
[IpakTuueckas paboTa OLEHUBAETCA 110 KPUTEPUSM, IPUBEICHHBIM HIKE.

OrnieHka “Hey10BJIETBOPUTENIHHO . Pab0Ta BBINMOIHEHA C OOIBIITUM KOJTUYECTBOM
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CYIIECTBEHHBIX OIMOKaMHU, TPEOYIOIIHUX OOJIBIIIOTO KOJIMYECTBA BPEMEHU Ha UCITPaB-
neHue. CTyIEHT UCTIBITHIBAET CEPhE3HbIC TPYAHOCTH MPU OTBETE HA BOMPOCHI IO MPaK-

TUYECKOW U TEOPETUUECKON YacTsIM paObOTHI.

Onenka ”yaoBiIeTBOpUTEIbHO”. PaboTa conepKUT HECKOIBKO CYIIECTBEHHbBIX
o100k, TpeOyromux OONBIIOTO KOIMYECTBA BpEMEHU Ha ucrpasieHue. CTyaeHT
UCIBITHIBAET CEPHE3HBIE TPYAHOCTH IIPU OTBETE HA HEKOTOPHIE U3 BOIIPOCOB IO MPaK-

TUYECKON U TEOPETUUYECKON YacTsIM pabOThI.

Ouenka ’xopoio”. Pabota coepKuT psii HE3HAUUTEIbHBIX OIIUOOK, KOTOPhIE
MOT'YT OBITh UCHPABJICHBI B KOPOTKUE CPOKHU. CTYACHT UCHBITHIBACT 3aTPYAHEHUS
IIPU OTBETE HAa HEKOTOPHIE U3 BOMPOCOB IO MPAKTUYECKON U TEOPETHUUECKON YacTsIM

paboTHI.

Ouenka otimaHo”. PaboTa copep XuT oJIHY WU ABE HE3HAYUTEIbHBIC OIITHO-
KM, KOTOPbIE MOTYT OBITh MCIIPaBJICHbl B KOPOTKHE CPOKH, WIJIM BBITIOJIHEHA BEPHO.
CTylleHT He MCHIBITHIBAET 3aTPYJHECHUIN MPU OTBETE HA HEKOTOPHIE U3 BOIPOCOB IO

PaKTUYECKON U TEOPETUUYECKON YacTsIM pabOTHI.
CaMOCTOSATeIbHOI padoThI CTYIEHTOB

KoHTposabs caMocTosTENbHOM paboThl CTYACHTOB OCYIIECTBISETCS HA JIEKIIH-

OHHBIX U IIPAKTHYCCKUX 3aHATHUAX CTYACHTOB I1O MCTOAUKAM, OITMCAHHBIM BBIIIIC.
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7 Onncanue MHPOPMANMOHHBIX TEXHOJIOTHI M MATEPHUATILHO-TEXHUYECKOH 0a3bl

Tun 3angaTui

Tun nomenieHust

TpeOoBanus K
MOMeLeHHN IO

TpeGoBanus k
IMPOrpaMMHOMY
o0ecrneYeHuIo

Jlexuus

JlexunoHHas aymauTo-
pust

KonmdaecTBo  mocagouHbIX
MECT — B COOTBETCTBHH C
KOHTUHTEHTOM,  pabouee
MECTO npernoaBare’s,
KOMIIBIOTEp WJIH  HOYT-
OyK, IpOEKTOp, 3KpaH,
MapKepHasi I0CKa.

1) Windows XP
U BBIIIIC;

2) Microsoft
Office 2007 wu

BBIIIC

[IpakTyeckue 3aHs-
THA

KomnbroTepHsIi Ki1ace

KonmuecTtBo 1mocamgodHBIX
MECT — B COOTBETCTBUU
C  KOHTHHIEHTOM, KOM-
NBIOTEPHl WU  HOYTOYKH,
pabouee MecTo Mpemnoaa-
BaTells, KOMIBIOTEp WU
HOYTOYK, MTPOEKTOP, IKpPaH,
MapKepHasi I0CKa.

1) Windows 7 u
BBIIIIC;
2) MariaDB,

Mon-goDB,
Neo4j4;

3) C++ (mampu-
mep, devC++t),
Mpich.

4) Microsoft
Office 2007 wu
BBIIIIE

CaMocTosTeNbHas pa-
oora

[Tomemenue g ca-
MOCTOSITENIbHOM pabo-
Ta

OcHaleHo KOMIBIOTEPHOM
TEXHUKOH C BO3MOXKHOCTBIO
MOAKI0YEHU K ceTu «MH-
TepHET» U O0OecreueHueM
JocTyna B JIEKTPOH-
HYIO0 MH(OPMAITIOHHO-
00pa3zoBaTenbHYI0  Cpeay
YHUBEPCUTETA.

1) Windows XP
U BBIIIIC;

2) Microsoft
Office 2007 wu
BBIIIIE
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8 AnanTanus pado4yei nporpammsl A Jul ¢ OB3

AnantupoBaHHas MporpaMma pa3padarbiBaeTcsl MPH HATMYUU 3asSBICHUS CO
CTOpPOHBI 00yUarOIIeTrocs (PoaUTENCH, 3aKOHHBIX MPEICTABUTENICH ) U MEAUITTHCKIX
MOKa3aHUK (PEKOMEHIAIIUSIMHU TICUX0JI0TO-MEIUKO-TIEAarOrnueCKOM KoMuccum ). J{is
WHBAJIMOB aJalTUpOBaHHAsl 00pa3oBaTeibHAs MporpamMMa pa3padarbiBacTCs B COOT-

BETCTBUU C MHAUBUYyIbHONU MPOTpaMMON peabuInuTaIUH.
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JUCT PETUCTPAIIMM U3MEHEHUI

Ne
n/n

Jlara

N3menenue

Jdara u HOMep MPOTOKOJIA
3acenanusa YMK

ABTOp

HavyaabHuk
OMOJIA

23.12.2021

BHecensl
H3MEHe-

HHUS B
KOMIICTEHT-
HOCTHYIO
MOJCIb
o0OpazoBa-
TEIbHOH
porpam-
MBI, Ha
OCHOBaHHH
nmucbMa Mu-
HOOpHAyKH
Poccun ot
21.12.2021
Ne MH-
5/22720

23.12.2021 r., mpoTokoJ 3a-
cemanusg YMK Ne 9

npodeccop,
I.T.H., J0O-
nent, O.A.

InykuHa

05.05.2023

[Iporpamma
aKTyajbHa,
U3MEHe-

HUS HE
TpeOyroTCs.

05.05.2023 r., npoTokoJ 3a-
cemanusg YMK Ne 4

npodeccop,
I.T.H., JO-
nent, HO.A.
[nyknna
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