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2 AHHOTALIUS JUCHUTIIVHBI

«PACITPEJAEJIEHHBIE BA3bI JTAHHBIX»

JucuuniauHa o0ecrnedrnBaeT TEOPETUYECKYI0 U PAKTUUECKYIO MOATOTOBKY Ma-
THCTPOB B O0JIACTU NPOEKTUPOBAHMS PACHPENEICHHBIX MH()OPMALIMOHHBIX CHUCTEM.
3a BpeMs OOy4yeHHUs! CTYJAEHTbl NMPUOOPETAIOT 3HAHUS OCHOBHBIX IOAXOJOB, IPHH-
LIUIIOB M IPABWJI OpraHU3allMu paclpeie€HHbIX 0a3 JaHHBIX, METOJOB PE3EPBHOIO
KOIIMPOBAHUS U BOCCTAHOBJIEHMsI 0a3 JTaHHBIX, METOJOB U HAa3HAUYEHUN NPHUMEHEHUS
orepanuil MapAUHra U perinKalui, METo10B ONTUMM3ALMHN 0a3 JaHHBIX 0 pa3Iny-
HBIM XapaKTEepPUCTUKAaM. 3HaKOMATCS C Haubosee n3BeCTHhIMU Oa3zamu JaHHbBIX SOL,
NoSQL u NewSQL. B nporecce oOyuenusi npeanonaraercsi chopMUpoBaTh y CTy-
JICHTOB MPAKTHYECKHE HABBIKU BHIOOPA, MOCTPOCHMUS, YIPABICHHUS U aAMUHUCTPHUPO-
BaHUsl Pa3IMYHOTO THUIMA M Kjacca JIOKAJIbHBIMHU, PACIPENEICHHBIMU U yAaJCHHBIMU

0a3aMu TaHHBIX.

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 OBIIMUE IMOJOXEHUA
3.1 Ileau m 3a7a4Yu JUCUUILIHHBI
1. llenbro AUCITUTUIMHBI SIBISIETCS] M3YyYEHUE COBPEMEHHBIX pacIpeieIEHHBIX 0a3 JaH-

HBIX U (I)OpMPIpOBaHI/IC IMPAaKTHYCCKNX HAaBbBIKOB pa6OTLI C JIOKAJIbHBIMH, pacrpcac-

JICHHBIMH U YJAJICHHBIMHA 0azamu JaHHBIX PA3JIMYHOIO THUIIA U KJIACCaA.

2. [lonyyeHne TEOpPETHUECKUX 3HAHUU B OOJACTH MOCTPOEHUSA U aJMUHUCTPUPOBA-

HUS paclipeeNieHHbIX 0a3 JTaHHbBIX.
3. 3HaHUe MOAXO0JI0B K ONTUMHU3ALMHU MPOIIECCOB XpaHEHHUSI U 00paOOTKU TaHHBIX.
4. YMeHue NpUMEHSTh UX JUI pelIeHus 3a/a4 MPUKIaJIHbIX o0iacTei.

5. ®opmupoBaHUE MPAKTUYECKUX HABBHIKOB MOCTPOCHUS, Pa3pabOTKH, yIPaBICHUS U
aJIMUHUCTPUPOBAHUS JIOKAJIbHBIMHU, PACIpeIeICHHBIMU U yJAJIeHHbIMHU 0a3aMu JaH-

HBbIX.

3.2 Mecro mucuumiinHabl B cTpykrype OITOII

JlucuuninHa u3y4aeTcsl Ha OCHOBE 3HAHUM, TOJYYEHHBIX TP OCBOCHHUH MPOrPaMMBbl
OakayiaBpuaTa Wi CIeHaIUTETA.

U 00ecreurBaeT U3y4eHHUE MOCIEAYIOIUX TUCIUIUINH:

1. «MIuTEepHET BEwIC»



3.3 IlepeyeHb NMJIAHMPYEMBIX Pe3yJbTATOB 00Y4YeHUSI MO AUCHHUILJIMHE, COOT-
HECEHHBIX ¢ IUVIAHUPYEMBbIMH Ppe3yJIbTaTaAMH OCBOCHHsI 00pa3oBaTebHOI

NporpamMMmblI

B pesynbrare ocBoeHHsI 00pa30BaTEIbHON MPOTrpaMMbl 00YHAIOIIUNCS TOJIKEH

JOCTHYb CIEAYIOINE Pe3yIbTaThl 00yUEHHUS 1O JUCITUTIINHE:

Koa xomnerenmuun/ HanMeHoBaHue KOMIIETEeHIIUN/UHANKATOPA KOMIIETEeHIMT
HHANKATOPA
KOMIIETEHIIMH
I1IK-10 Criocoben BbIOMpaTh, pa3padaThiBaTh M MPOBOJUTH SKCIEPUMEHTAILHYIO

IPOBEPKY PabOTOCIIOCOOHOCTH TIPOTPAMMHBIX KOMIIOHEHTOB CHCTEM HCKYC-
CTBEHHOT'O0 MHTEJICKTa MO 00eCTeueHnio TpeOyeMbIX KputepueB 3¢ dek-
TUBHOCTH U KayecTBa (YHKIIMOHUPOBAHUS

TIK-10.1 Buibupaem u pazpabamvieaem npoepammHvie KOMNOHEHMblL CUCTEM UCK)YC-
CMBEHHO20 UHMeNIeKma

4 COAEPKAHME JUCHUIINHBI

4.1 Copepxxanue pas3aejoB TUCHUUILIMHBI

4.1.1 HauMeHOBaHHe TeM U Yachbl Ha BCe BUAbI HATPY3KH

Ne HaunmenoBaHue TeMbI JMCHUILIMHBI Jlex, | IIp, | KO, | CP,
n/n au ay ay au
1 | Beenenwue. [IpuHIMIBI TOCTPOCHHS pacTIpeIeICHHBIX 0a3 1 5

naHHbIX. TpeOoBaHMs K pacnpeneseHHbIM 0a3aM JTaHHBIX.
XapakTepUCTUKH pacrpeeIieHHbIX 0a3 JTaHHbBIX.

2 | Pensunonusie, moctpensiuonabie, NoSQL, NewSQL 6a- 1 2 1 6
3Bl IaHHBIX. XapaKkTepucTuka, 0030p coBpemeHHbIX CYB/I,
CpPaBHUTENBHBIN aHaN3 coBpeMeHHbIX CYB/]

3 | MHoromepHoe mpezcTaBieHre JaHHbX. O0mas cxema op- 1 6
TraHU3AIMHU XPAHWINIIA JAaHHBIX. XapaKTePUCTHUKU, TUITHI U
ocHOBHEIEC oTanuMsa TexHonoruid OLAP u OLTP. Cxembl
3Be3/1a U CHe)KMHKA. ATperupoBaHue.

4 | Jlenopmanu3anusi 1 HOpMaIM3allus JaHHBIX. Pernmukanus u 1 2 4
¢dparmMeHTalys B pacpeeNeHHbIX 0a3ax TaHHbBIX.

5 | BHyTpeHHe yCTpOWCTBO MHACKCOB M MX MPUMEHEHUE B pac- 1 2 8
MPEJIeICHHBIX 0a3ax TaHHBIX .

6 | OnTuMH3aLKs 3aIPOCOB U UX pealin3alusl B pacipeiesieH- 1 0 8
HBIX 0a3ax JaHHBIX

7 | YrpaBneHue TpaH3aKIUsIMHU B paclpeleleHHBIX 0a3ax MaH- 1 1 8
HBIX. YTIPaBJICHHE IOCTYIIOM B paclpeaelieHHBIX 0a3zax
JAHHBIX .

8 [TapannensHbIe cucTeMbI 0a3 TaHHBIX. 3aKITIOYEHUE. 1 2 5

Hroro, au 8 6 50




W3 HuX a4 HA KOHTPOJIb

OO01mast TpyT0eMKOCTh OCBOEHUSI, a4/3¢

4.1.2 Conepxanne

Ne
n/n

HaumMenoBanue TeMbl
JTUACIHUIIINHBI

Conep:xxanue

1

Beenenue. [IpuHuunsl nocrpoe-
HUS pacHpeiesieHHbIX 0a3 aaH-
HeIX. TpeboBaHusl K pacmpese-
JIeHHBIM 0a3aM JaHHBIX. Xapak-
TEPUCTUKH PACIIPEICIICHHBIX 0a3
JTAHHBIX.

Kparkwuii 0630p kypca. Llenb kypca. 3anaun kypca. Mecto
Kypca B o0meM oOpa3oBanum OakanaBpa. CBs3b C ApYTH-
MU JUCIUIUIMHAMU. DTtanbl npoektupoBanus b/1. Tepmun
“pacnpeneneHHas 6a3a gaHHbpIx . O0Imas cxema pacrpe-
neneHHol 0a3bl naHHbIX. TpeboBanus k PB/I. [IpuHImms!
noctpoenust PB/l. Kputepun nocrpoenust Pb/I. Tumsl pac-
npeneneHHbx apxutektyp bJI. 12 mpasun K.J[x. [elT mo-
crpoenust PB/I. [TpoGiemsl co3nanus pacupeaenaeHHon 6a-
361 JaHHBIX. CHCTEMa YIpaBJIeHUs pacipeeeHHOM 0a30ii
naHHbIX. OO1IMe MOHATHA O (pparMeHTAalUu U peruTuKa-
IIUH.

Pensmmonnere,
onnele, NoSQL,
0a3bl  NTaHHBIX.  XapaKTepu-
CTHUKa, 0030p COBPEMEHHBIX
CVYDB/l, cpaBHUTEIbHBIA aHAN3
coBpeMeHHbIX CYB/]

MTOCTPEJIISALIH-
NewSQL

Uctopus pazsutus b/l. Pensunonnsie bJI, nx xapakre-
PUCTUKH W TPHHIMUNBI mocTpoeHus. NoSql 0a3wl maH-
HBIX, UCTOPHSI MOSBICHUS, MPUUYUHBI MOsABIECHUS. Buabl
NoSql: Strozzi NoSQL, BigTable, Amazon DynamoDB,
Cassandra, HBase, Neo4J, Scalaris u npyrue. Mx oco-
oenHoctH. Tunel manHbIX. CTPYKTYpHI 17151 XpaHeHus. J{o-
crouHcTBa B HemocTtaTku. NewSQL 0a3bl TaHHBIX, UCTO-
pusl OSIBJIEHUA, TpUYUHbI nosiBiaeHus. Buasr NewSQL:
MySQL Cluster, Postgres-XC, Oracle RAC, VoltDB,
MemSQL, NuoDB, FoundationDB, u apyrue. Ix oco6eH-
HocTU. Tunsl faHHbIX. CTPYKTYpbI 411 XpaHeHus. Jlocto-
nHctBa 1 HepocTaTku. ACID cBolicTBa. YpOBHH U30JIMPO-
BaHHOCTH.

MHoroMepHoe TpeACTaBICHUE
naHHbIX. OOmas cxema opra-
HU3ALWUM XpaHWINIIA JaHHbBIX.
XapakTepUCTUKHU, TUIBI U OC-
HOBHBIE OTJUYHUS TEXHOJIOTUH
OLAP u OLTP. Cxemsl 3Be31a 1
CHE)XHMHKA. ATperupoBaHHue.

Jlekuust mocesieHa reme xpanuiuina 1aHaeix 1 OLAP. B
TEOPETHYECKON YaCTH pacCKa3bIBaeTCS O TOM, YTO TaKOe
XPaHWININA JTAHHBIX, TIPUBOJIATCS MX OC-HOBHBIE Xapak-
TepucTuku. Paccka3piBaeTcsi 0 MPEeMMYIIECTBaX, OCHOB-
HBIX dmeMeHTax u onepanusx OLAP, o tTumax OLAP (B
gactHocTH: MOLAP (Multidimensional OLAP), ROLAP
(Relational OLAP), HOLAP (Hybrid OLAP)), ux mpe-
HMMYIIECTBAaX U HEIOCTAaTKaX, O MOJSIUPOBAHUH MHOTO-
MEpPHBIX KYOOB Ha PENIIIMOHHON MOIeTH JaHHBIX. CXeMbl
3Be3/la U CHeXXMHKA. [IpeuMyiiiecTBa U HETOCTATKU 3TUX
CXEM.




HanmeHnoBaHnue TeMbl
JTUCIUAIIINHDBI

Conepxanue

JleHopmanu3anuss W HOpMau-
3auMsl JaHHbIX. Pemnukanus u
dbparMeHTaIus B pacupenesieH-
HBIX 0a3ax JaHHBIX.

JIBa OCHOBHBIX MpaBujia HopManu3anuu. Haznauenue ne-
HOpMaiu3auu. TpU OCHOBHBIX MOJXOJa K JEHOPMAaJU-
3aluu: JyO0IUpoBaHUE JaHHBIX, TPeIBAPUTENbHAS TOITO-
TOBKa JaHHBIX, BEpTUKalIbHbIE TaOmuIpl, Macutabupo-
BaHue 0a3 maHHbBIX. CTparerun MacmradupoBaHus. Pe-
TJTMKAIKs TaHHBIX. Buael permukaruu: Master-Slave u
Master-Master. 3aaepskka peraukanuu. Berxon U3 ctpos.
PesepBupoBanue. ACHUHXPOHHOCTH perukanuu. CuH-
XPOHHBIN PEXUM peIUIUKauuu. ~PydHas” peruivKaiusl.
[Tapaunar. Beptukansubiii mapauar. [loaroroska map-
nunra. JOIN’e1. OTKa30yCTOMYMBOCTD. [ OpU30OHTAIBHBIN
mwapauHr. Pactipenenenue nanubix. Pa3aenenue Ha n cep-
BepoB. CnoBaps. Orpanndenust. [IpoGiema cBexux 3amnu-
ceit. Opranuzarus nouncka u ¢punsTparnuu. [lepedanancu-
poBka. [TapTuninonrpoBaHnue.

BuyTpenne ycTpolCTBO WMHIEK-
COB U UX MPUMEHEHHUE B pacipe-
JIeJIEHHBIX 0a3aX JaHHBIX .

CTpyKTYphI XpaHeHUs B 0a3e AaHHbBIX. THIT JaHHBIX, MHO -
KECTBO, aOCTPAKTHBIA THIT TAHHBIX, CIIUCOK, CTEK, Oue-
penb, acCCOLMATUBHBIM MacCHB, OUY€pe/lb C MPUOPUTETOM.
Crpykrypa aanubeix. CTpyKTyphl XpaHeHuUs: B 0a3e JaH-
HbIX. DOPMBI XpaHEHUsI TaHHBIX: HEYOPSAA0YCHHOE Xpa-
HEHUE, YIOPSAOYCHHOE XpaHEHHUE, CTPYKTYPUPOBAHHBIE
(daiinel, Kyd, Xen-kKop3uHbl, B+-nepeBbs. MHAEKCH B
6a3ax naHHbIX. /[Be Ga3oBble (YHKIMU WHAEKCOB. J[Ba
THIA UHJEKCA: KiacTepHbld (clustered) m HEKIaCTEpHBIN
(nonclustered). JlocTym Kk 3anucsiM pH HAIWYUH WA OT-
CyTcTBUH HHACKCOB. CkaHUpOBaHKE TaOmHIlbl. JlocTym Kk
JAHHBIM C WCIOJB30BaHHMEM KiacTepHoro mHpaekca. Jlo-
CTYI K JaHHBIM C UCIOJB30BaHUEM HE KJIACTEPHOIO WH-
nekca. Cratuctuka U BbIOOp MHAECKCOB. Pacmpenenenue
cratuctuku. O0cmyxxuBanue cratuctuku. Co3gaHue WH-
JICKCOB U CTATUCTHKHU. DparMeHTaIus u COPOBOKICHUE
WHJICKCOB.

OntuMu3zaiusi 3ampocoB U HUX
peanu3aius B pacrpeieICHHbBIX
0a3ax JaHHBIX

O06paboTka 1 ONITUMH3AIMA 3aPOCOB. JlekoMno3umus 3a-
npoca. Jlokanuzanus naHHbeix. [IpaBuna ¢parMeHTanuu
4yepes3 PeJLMOHHBIC ONEPALMH: CENEKUUU Il TOPU30H-
TaJbHOM (parMEeHTAllMK U MPOSKIIUH JJIS1 BEPTUKAIBHOIA.
Mognens croumoctu. Crparterus noucka. IIpoctpanctso
noucka. Onepanus noixycoequHeHus: otHomeHuil R u S.
[Iyte 06pabotku 3ampoca B pernsduuonHoit CYB/I. Jloruue-
cKasi onmTUMHM3anus 3anpocoB. Kmaccwl jgormyeckux mpeoo-
pazoBanuil. CeMaHTHYECKass ONTUMM3ALMs 3arnpocoB. Bbl-
00p M OLIEHKA aJIbTEPHATUBHBIX IIJIAHOB BBIMOJIHEHUS 3a-
pocoB. ONTUMH3ATOPHI C THOKON CTPYKTYPOH.




Ne HanmeHnoBaHnue TeMbl
n/n JTUCIUAIIINHDBI

Conepxanue

7 | YnpaBneHue TpaH3aKIUsIMHU B
pacmpeneNieHHbIX 0a3ax JaH-
HBbIX. YTIpaBJIEHUE JOCTYIIOM B
pacnpezieieHHbIX 0a3ax JaHHBIX

ApxuTeKTypbl cepBepoB 0a3 maHHbIX. OLTP-cuctemsr -
CHUCTEMBI ONEpaTUBHON 00pabOTKM TpaH3akuui. Mx xa-
pakTepHUCTHKa, CBOWCTBBA, JTOCTOMHCTBA M HEJOCTaTKU.
OLAP-cucremsl. Pacmupsiemocts cuctemsl bJI. CBoii-
CTBO MHOT'OIIPOLIECCOPHOCTU CHUCTEM. MHOrompoueccop-
Hasg oOpaboTKa ¢ MOMOIIBIO TporeccoB Tuma thread”.
[Tonnepxka napamenusma. Cmemannas 3arpyska CYB/]
(OLCP). DddexruBnoe ynpasienue pecypcamu. I[locro-
SIHHAasl JOCTYIHOCTh JaHHBIX. OnepaTuBHOE aIMUHUCTPH-
poBanue B pexxume OnLine. @yHKIIMOHAIbHAS HACBIIIEH-
Hocth CYB/I. Pemenus annapaTHoi H30BITOYHOCTH.

8 | IlapannenbHble CHUCTEMBI
MaHHBIX. 3aKIIOUYEHHE.

0a3

IMenn u mapaMeTpsl Napajuleau3Ma: YCKOPEHUE U pac-
mupseMocTs. JInHelHoe yckopeHue. JIuHeHas paciuu-
psiemocTb. Tpu apXUTEKTYPHBIX PELIEHUS PAaCLIMPAEMBIX
MHOT'OIIPOLIECCOPHBIX cUCTeM. DparMEeHTUPOBAHUE 10
JIMara3oHoM, KpyroBoe (pparMeHTHpOBaHHE U (pparmeH-
THPOBaHME C XemupoBaHueM. [lapannenusm BHyTpHU pe-
JSUUOHHBIX oniepaTopoB. CUHXpOHHBIN KoHBeHep. Mtepa-
TopHast Mozesb. Cko0ouHbIH madaoH. @parMeHTHBIH na-
pamutenu3m. O6paboTka 3ampoca B mapawiensbHoid CYB/I.
@opMbl napajienu3Ma. MeXTpaH3aKLUOHHBIN apauie-
Iu3M. BHYTpUTpaH3aKIMOHHBIN NapajuienusM. BHyTpu-
3alpOCHBIN (BHYTPHOIIEPATOPHBIN) Mapauienu3m. Mexo-
NEPalMOHHBIA Tapayuienu3M. BepTukanbHbll (KOHBEH-
€pHBIIl) napauienu3M. BHyTpuonepanuoHHbsli napanie-
mu3M. TpeOoBaHUS K apauIeTbHOM cucTeMe 0a3 JaHHbBIX.
[Tonsenenue utoroB. O630p CHEUUATBHBIX IJIAaB TEOPHH
pacripesielieHHbIX 0a3 JaHHBIX.

4.2 IlepeyeHnb J1adoOpaTOPHBIX padoT

JIaGopatopHble pabOThl HE MPEAYCMOTPEHBI.

4.3 IlepeyeHb NMPAKTHYECKUX 3aAHATHI

HanmeHnoBaHue NPAKTHYCCKHUX 3aHATHIl KoanuecTBo aya. yacos

1. Co3nanue pensimoHHOM 6a3bl qaHHbIX. Co3MaHMe 3alIPOCOB K pe-
TSIUOHHOM 0a3e JaHHBIX. CO3aHNE UHACKCOB K PEIIIIMOHHON Oa3e
naHHbIX. COOp CTAaTUCTHKU. AHAIIN3 MPOU3BOIUTEIILHOCTH 3aIIPOCOB
Y UHJEKCOB C TpUMeHEeHHeM BCcTpoeHHBIX pynkiuii CYB/I, 1

2. Co3nmanue pacnpeesieHHON peNsiMoHHON 0a3bl qaHHbIX. Co3ma-
HHUE 3aMpOCOB K pacTlpeIe]ICHHON pesIMoOHHON 0a3e maHHbIX. Pe-
anu3alys onepalnil peruiMKaly B pacnpeneIEHHON pessIIuOHHON
0a3e maHHBIX. Peanu3aius HECKOIBKUX CIIOCOO0B (pparMeHTaluu B
pacrnpeeiéHHON pesIMOHHON 0a3e JaHHBIX. AHAIN3 MTPOU3BOIH-
TEITBLHOCTH 3aIPOCOB MPH Pa3HBIX CIIOc00ax (parMeHTAINH. 1




HanmeHnoBaHue NPAKTHYCCKHUX 3aHATHIl KoanuecTBo aya. yacos

3. Cozmanne NoSql unmu NewSql 6a3p1 nannbpix. Co3manue 3ampocoB
Kk NoSql nmu NewSql 6aze manubix. Co3ganue uHaekcoB kK NoSql
nmu NewSql 6aze manHbix. COOp CTaTUCTUKH. AHAIW3 TPOU3BO-
IUTEIHHOCTH 3aIPOCOB U WUHJICKCOB C IPUMEHEHHUEM BCTPOCHHBIX
¢byakumnii CYB/]. M3ydenune cmocoO0B periMKauy U mapIdHra B

BbeIOpanHOM NoSql mim NewSql 6aze maHHBIX. 2

4. Peanu3auus napaulebHBIX 3alpOCOB C MPUMEHEHUEM BEPTH-

KaJIbHOW ¥ TOPU30HTAIBHOM (PparMeHTalluy B 3aIIpocax. 2

Hroro 6
4.4 KypcoBoe npoeKTUpPOBaHUE

4.5

4.6

4.7

4.8

4.9

KypcoBas padora (IIpoekT) He PeayCMOTPEHBI.

Pedgepar

Pedepar He npegycmoTpeH.

HHI[I’IBI’IIIyaJILHOC AOMAaIIIHEE 3aJaHHC

NunuBuayanbHOe AOMalIHEE 3aJaHue HE MPEayCMOTPEHO.

Hoxaan

Jlokiian He MpexyCMOTPEH.

Keiic

Kelic He mpeaycMOTpeEH.

Opranusanusi 1 y4eOHO-MeTOAUYECKOe o0ecriedeHre CaMOCTOSITeIbHOM pa-

00THBI

HSY‘ICHI/IC JAUCHUILIWHBI COIMPOBOKIAACTCA CaMOCTOSITEIIbHOM pa60T0171 CTyACH-

TOB C PCKOMCHIAOBAHHBIMH IPCIIOAABATCIICM JIMTCPATYPHBIMU MCTOYHUKAMHU W HH-

dbopmallMoHHBIMU pecypcaMu cetu HTepHeT.



IInaHnpoBaHue BpeMEHU I U3yUYEHUS TUCLUIUIMHBI OCYIIECTBIISIETCA HA BECH
nepuos o0ydeHus, NpeaycMaTpuBas Py 3TOM PETYJIIPHOE TIOBTOPEHUE MPOIIEHHO-
ro marepuaia. O0y4aromumcs, B paMKax BHEAayJAUTOPHOM CaMOCTOSITENIbHOU pabo-
Thbl, HEOOXOJMMO PETYJISIPHO AOIOJIHATH CBEACHUSMH U3 JUTEPATYPHBIX UCTOUHHUKOB
MaTepurall, 3aKOHCIIEKTUPOBAHHBIM Ha JIeKUMAX. [Ipn 3TOM Ha OCHOBE M3ydeHHs pe-
KOMEH/IOBAaHHOM JIUTEPATYPHI 11e1eCO00Pa3HO COCTaBUTh KOHCIEKT OCHOBHBIX IMOJIO-
KEHHUI, TEPMUHOB U OIpPEAETICHUIN, HEOOXOIUMBIX IJIi OCBOCHUS Pa3/IeNoB yueOHOI

JTACIUATUINHEL.

Oco0oe MecTo ynemnsieTcsi KOHCYJIbTUPOBAHUIO, KaK OJHOM U3 (popMm 00ydeHHs
U KOHTPOJISI CaMOCTOATENIbHOU paboThl. KoHcynpTHpOBaHME mpeamnosaraeT ocoObM
00pa3oM OpraHM30BaHHOE B3aUMOJIEHCTBUE MEXIY MPEINOoIaBaTeleM U CTyACHTaMH,
IpY 3TOM HPENOIaraeTcs, YT0 KOHCYJIbTaHT J100 3HAeT rOTOBOE PELIeHHne, KOTOpoe
OH MOXXET IpeanucaTh KOHCYJIbTUPYEMOMY, JINOO OH BJaJEeT CIOCO0aMH JIesTellb-

HOCTHU, KOTOPBIE YKA3bIBAIOT MyTh PEIICHUs TPOOIEMBI.

Texymasa CPC IIpumepHas
TPYAOEMKOCTb, a4

PaboTa ¢ JeKIIMOHHBIM MaTepHalIOM, ¢ y4eOHO! TuTepaTypoit 20
Omnepesxaronias caMocTosITeNIbHast paboTa (M3y4eHHue HOBOTO MaTe-

pHana 10 ero U3JI0’KEeHHs Ha 3aHITHAX ) 6
CaMocTOsATENbHOE U3YUEHUE PA3EIIOB U CIUILINHbI 0
Brinonnenue qoMamHux 3a1aHuil, TOMaITHIX KOHTPOJIBHBIX PadoT 0
[ToaroToBka K 1abopaTopHbIM paboTam, K IPAaKTUYECKUM U CEMU-

HApCKUM 3aHATHAM 4
[ToaroroBka K KOHTPOJIBHBIM PaboTaM, KOJUIOKBUYMaM 4
Brinonnenue pacueTHo-rpaguuecKux padoT 0
BrinonHenue KypcoBOro npoekTa Uik KypcoBoil paboThl 0
[Touck, nzydeHue u npe3eHTanuss HHPOPMAIMH 110 3aJaHHOUW MPO-

Oneme, aHaIM3 HayyHbIX TyOIMKALUH 110 3alaHHON TeMe 0
PaboTa Ha/t MeXIUCIUTITMHAPHBIM ITPOEKTOM 0
AHanu3 TaHHBIX 110 33J]aHHON TeMe, BHIIIOJTHEHNE PACYETOB, COCTAB-

JICHHE CXEM U MOJieliell, Ha OCHOBE COOpaHHBIX JaHHBIX 0
[ToaroroBka k 3auety, nudhepeHIPOBaAHHOMY 3a4ETy, SK3aMEHY 16
NTOTI'O CPC 50




5 YueOHo-MeTOAHYECKOE O0ecreueHne TUCIUIIINHBI

5.1 IlepeyeHb OCHOBHOW W JOIOJIHUTEJbHON JIUTEPATYPbI, HEOOXOAUMOM /1A

OCBOCHHUA NUCHUIIJINHDI

Ne ni/m Ha3Banmne, Onduorpaguyeckoe onucanme K-Bo
IK3. B
ono.1.

OcHoBHas uTeparypa

1 bornanoB, Anekcannp BnaaumupoBuu. PacnpenenenHbie 0a3bl JaHHBIX 22
[Tekct] : yae6. mocobue / A. B. bormanos,E. H. Crankosa, K. JI. TxypeuHn,
2013.-47,[1] c.

2 Konnomnu, Tomac. ba3sl TaHHBIX: TPOEKTUPOBAHUE, PEATH3ALUS U COIIPOBOXK- 14
nenue. Teopus u mpaktuka [Tekcr] : Yue6. mocodue / T.Konnommm, K.berr,
A.Ctpauan; [lep. ¢ anri. FO.I'. 'opauenko, A.B.Cnenuosa, 2000. -1111 c.

3 baswl nannbix [Tekct] : Meroa. ykazanus k 1a6. padoram / Cankt-IlerepOypr- 9
CKH TOCYJapCTBEHHBIN JIEKTPOTEXHUYECKUN YHUBEepcuTeT UM. B.W. YibsaHo-
Ba (Jlenuna) "JIDTU”, 1997. -40 c.

4 Pacnipenenennsie 6a3b1 qanHbix [Tekcer] : MeToa. ykazanus K jab. paboram / 37
Cankr-IleTepOyprekuii rocy1apCTBEHHBIM SJIEKTPOTEXHUYECKUN YHUBEPCUTET
uM. B.U. Ynbsnosa (Jlenuna) "JIDTHU”, 2008. -32 c.

JlononHurtenpHas auTEpaTypa

1 Po6, ITutep. Cuctemsl 6a3 JaHHBIX: MPOSKTUPOBAHUE, PEATH3AITUS U yIIpaBIIe- 55
uue [Teker] : [Ilep. ¢ anrn.] / I1. Po6, K. Koponen, 2004. -X VI, 1024 c.
2 ApcenbeB, bopuc [laBmoBuu. MHTETparus pactipeeieHHbIX 0a3 JaHHBIX 19

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

3 CoseroB, bopuc Sxosnesnd. ba3sl nannbix. Teopust u npaktuka [Tekct] : y4e6. 251
U1 BY30B 110 HanpasieHusM “HHpopmaTuka 1 BbIUUCI. TexHuka” u “MHpop-
Marr. cuctemsl” / b.51. CosetoB, B.B. Ilexanosckwuii, B.JI. Yeprosckoii, 2005. -
463 c.

4 Heiit K./x. BBenenue B cucremsl 6a3 nanubix [ Texct] : monorpadmus / K. JDx. 4
Heiit; [IIep. ¢ anrn. FO.I'. 'opauenko u ap.], 2001. -1071 c.

5.2 IlepeuyeHn pecypcoB HHGOPMAIIMOHHO-TEJIEKOMMYHUKAMOHHOI ceTu «UH-

TEPHET», HCITOJIb3YEMbIX IIPH OCBOCHUH TUCHHUIIJINHBI

Ne i/ DJIeKTPOHHBIH ajpec

1 bubnuorpaduueckuii Katajor TO NPOTPAaMMHUPOBaHMIO H 0Oa3amM JaHHBIX |
http://reindeer.csu.ac.ru/oracle/bibl]

2 CroBapb-CIpaBOYHUK IO NPOrPAMMHUPOBAHUIO U Oazam JAHHBIX [
http://reindeer.csu.ac.ru/oracle/dict]

3 Cepsep napopmanronabix TexHosoruid CITForum.ru [ http://www.citforum.ru]
ACM SIGMOD [ http://www.acm.org/sigmod]




Ne i/ DJIeKTPOHHBIH aapec

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

6 Kpurepun oueHUBAaHHUA U OLIEHOYHbIE MaTepPHUAJIbI

6.1 Kpurepun oueHuBaHMS

Jnst nucuuruiuabl «Pacrnpenenennble 0a3bl JaHHBIX» (HOPMOM MPOMEKYTOY-

HOM aTTECTAIlMM SIBJISIETCS 3a4YET C OLIEHKOM.

3a4erT ¢ OLEeHKOM

Ounenka Onucanune

HeynosnerBopurenbHo CTyaeHT mpoAeMOHCTPUPOBA CYIIECTBEHHBIC MPOOEITHI B 3HA-
HUSX OCHOBHOT'O Y4€OHOT'O Marepuaia, JOMyCTUI TPUHIUITH-
aJbHBIC OMMUOKHM B BHITIOJHEHUN MPETYCMOTPEHHBIX TTPOrpam-
MOM 3aJaHUi.

Y 10BIETBOPUTEIBHO CTyneHT mpoAEeMOHCTPUPOBAT 3HAHHE OCHOBHOTO y4€OHOTO
MaTepuaia B 00beMe, HeOOXOIUMOM JIJIsl TalIbHEHUIIeH yueObl
U TpeacTosiei paboTel 1Mo mpodeccuu, CIpaBUICS C BBIMOJ-
HEHUEM 3aJaHul, TPEIYCMOTPEHHBIX TPOrpaMMoit, obnamaer
HEOOXOJUMBIMU 3HAHUSIMH, HO JIOIYCTUJI HETOYHOCTU B OTBE-
TaxX Ha aTTECTAI[MIOHHOM UCIBITAHUU U IIPU BHITIOJHEHUH y4ueo-
HEIX 3aJJaHUMN.

Xoporio CTyaeHT npoJAeMOHCTPUPOBAII TIOJHOE 3HAHUE Y4eOHOTro Ma-
TepHualia, yCIEUIHO BBIIOIHUI IPEAYyCMOTPEHHBIE TPOTrpaMMOit
3a/1aud, OCBOMJI OCHOBHYIO PEKOMEHJOBAHHYIO JIUTEpaATypYy,
MOKa3aJl CUCTEMAaTUYECKUI XapaKTep 3HAHUW M0 JUCLIUIUIMHE
U CIIOCOOCH K UX CAMOCTOSITETbHOMY TOMOJTHEHHIO U OOHOB-
JICHUIO B XOJIe JajbHeimel yqeObl u mpodheCCUOHATBHON Je-
SITCIIBHOCTH.

OtinyHO CTyneHT mnpoAEeMOHCTPHUPOBAN BCECTOPOHHEE CHCTEMaTH4Ye-
CKO€ 3HaHME Yy4eOHOro MaTepHuaia, yMeHHe CBOOOIHO BBIMOJ-
HAThH MPAKTUYECKHUE 3aJaHMsl, OCBOMJI OCHOBHYIO JINTEPATYpPY
Y 03HAKOMMJICS C JIOTIOJIHUTEIIbHOW JINTEPATYPOMl, pPEKOMEH 10~
BaHHOH paboueil mporpaMMol JUCIUILTUHBI, YCBOMIJI B3aUMO-
CBSI3b OCHOBHBIX NOHATHI IUCUUIUIMHBI B UX 3HAYE€HUU IS
npuobperaemMoii mpodeccuu, MPosSBUI TBOPUECKUE CIIOCOOHO-
CTH B IOHUMAaHUH, U3JI0’KEHUN U UCTIOJIH30BAHUH y4eOHOTO Ma-
TepHaa.




Oco0eHHocTH HOMyCKA

JlomycK K 3a4eTy C OLIEHKOM BKJIIOYAET B ce0s nocenieHue He menee 80% Jek-

IMMOHHBIX W IMPAKTHYCCKHX SaHHTHﬁ, BBINIOJIHEHHE 4 IMPAKTUYCCKHUX pa60T B YCTAHOB-

JICHHBIC CPOKH M ITOJYYCHHUC OLCHOK 3a HHX. Ha 3adere ¢ onenkou IMpennoaaBaTciib

IPOM3BOJIUT PacyeT CPEeJHero Oaia CTyACHTa, Kak CpeiHee apuMeTHdecKoe 3Ha-

YCHUC BCCX OICHOK 3a IMPAKTHYCCKHC pa6OTBI. Ecan MIOCCIMaCMOCTDh JICKIIMOHHBIX

U MPAKTUYECKUX 3aHIATHN CTyJaeHTOM Obuia MeHee 80%, TO mpemojaBaTelib 3a/laeT

CTYAEHTY BOIPOCHI IO MPOIYLICHHBIM TeMaM. BO BpeMs mpoBeIeHUs 3adera CTy-

ACHT UMCCT IIpaBO IIOBBICUTH MUTOTOBYHO OLICHKY, OTBCTHB HaA PAJ JOIMOJHUTCIbHBIX

BOIIPOCOB MPCIIoaaBaTeiisd 110 JUCIHUIIIINHE.

6.2 OueHoYHbIe MATEPHAJIbI JJIS1 MPOBEJEHUsI TEKYIIEero KOHTPOJISA U MpoMe-

)KyTO‘lHOﬁ arrecranumn oﬁyqamumxca o AMCIHUIIJINHE

IIpuMepHbIe Bonpockl K aAup@.3auery

Ne i/ Onucanue

1 [TpuHLMTIBI TOCTPOCHUS pacpeIesieHHbIX 0a3 JaHHbIX. TpeOoBaHMs K pacpe1eIeHHBIM
0a3am naHHBIX. XapaKTePUCTHKHU PACIIPEICIICHHBIX 0a3 TaHHBIX.

2 O6paboTka u onTUMH3AIKs 3arpocoB. Jlekommno3uius 3amnpoca. Jlokanu3anus JaHHBIX.

3 Oranbl npoektupoBanus b/[. Tepmun “pacnpenenennas 6aza manubix”. O0mas cxema
pacmpeneneHHoi 6a3bl maHHbIX. TpeboBanus k PB/I.

4 Mognens croumoctu. Ctpaterus noucka. [Ipoctpanctso norcka. Onepanus noaycoeam-
HEHUs oTHoIeHu R u S.

5 OO6mmue nmoHATHs 0 (PparMeHTaIUN U PETTUKAIINH

6 [Tyts 06paboTku 3anpoca B pensituonHoi CYB/I. Jlormdeckas onTuMu3aiusi 3aripocoB.
Kiaccel normueckux npeodpazoBaHuil.

7 CemaHTuueckas ONTHMHU3aLUs 3anpocoB. BeIOOp U olleHKa anbTepHATUBHBIX IUIAHOB BbI-
MOJTHEHUS 3anpocoB. ONTUMU3ATOPEI ¢ THOKOW CTPYKTYPOH.

8 NoSql 6a3s1 1aHHBIX, HICTOPHS MOSABJICHUS, TPUUUHBI TTOsiBIeHUA. OcoOeHHOCTH. THIbI
naHHbIX. CTPYKTYpPBI A1 XpaHeHus. JJoCTOMHCTBA U HEJJOCTATKU.

9 ApxuTexTypsl cepBepoB 0a3 qaHHbIX. OLTP-cucteMsl -cucTemMbl onepatuBHOM 00paboT-
KM TpaH3akuuid. X xapakTepucTuka, CBOMCTBa, JOCTOMHCTBA U HenocTatku. OLAP-cu-
CTEMBI.

10 NewSQL 6a3bl JaHHBIX, HCTOPHSI MOSIBIICHUS, TPUIHHBI 1TosiBIeHUs. OcoOeHHoCcTH. TH-

nbl 1aHHbIX. CTpyKTYpHhI 17151 XpaneHus. JlocrouncTBa u Hepoctatku. ACID cBoiicTBa.
YpOBHM U30JMPOBAHHOCTH.




11 JIBa OCHOBHBIX IpaBuia HOopManu3auuu. Hasnauenue neHopmanusanuu. Tpu OCHOB-
HBIX MI0AX0/1a K ICHOpMaJIN3aliK: 1y0IMpOBaHue JaHHBIX, IpeABapUTeIbHasl IOATOTOB-
Ka JIaHHBIX, BEPTUKAJIbHBIC TAOIULIBI.

12 Pennmukanus nanueix. Bunsr peromikanuu: Master-Slave u Master-Master.

13 3anepikka peruMkanuu. Beixon us crpos. PezepBupoBanne. ACHHXpPOHHOCTh PEITIMKA-
uuu. CHHXPOHHBIN PEXKUM pEIUIMKALMK. ~Py4yHas™ periuKanus.

14 [Hapauur. Beprukansusliil mapaudr. Iogroroska mapauxra. JOIN bl

15 O6paboTka 3ampoca B napamiensHoit CYB/]. @opmel mapamienn3ma. MexTpaH3aKIHOH-

HBIM TapajuieTn3M. BHyTpHUTpaH3aKIIMOHHBIN Mapauien3M. BHyTpu3anpocHbIi (BHYT-
PUOTIEPATOPHBIN ) TAPAIIIEITH3M.

16 Otka3zoycTtoiunBoCcTh. I'opru3oHTaNbHbIN WwapauHr. Pacnpenenenue nanubix. Paspene-
HUe Ha n cepBepoB. CroBapk. Orpanndenus. [Ipobiaema ceexxux 3anmuceit. Opranuzamnus
noucka u ¢punsTparnuu. [lepebanancuposka. [lapTunronnpoBanue.

17 MexonepalluOHHBIN Mapauienu3M. BepTukanbpHbId (KOHBEHEPHBIN) MapalIeIu3M.
Buytpuonepanuonsslii napamuienusMm. TpeGoBaHus K NapajienbHOH cucteme 0a3
JTAHHBIX.

18 CTpyKTyphl XpaHeHHs B 0a3e naHHbIX. THI JaHHBIX, MHO )XECTBO, a0CTPAKTHBIN THIT JaH-

HBIX, CITUCOK, CTEK, OYePEe/Ib, ACCOLIMATUBHBINA MacCUB, 0OYepeb ¢ mpruopuTeToM. CTpyK-
Typa naHHbIX. CTPYKTYpbl XpaHEeHHs B 0a3e JaHHBIX.

19 @opMbl XpaHEHHUS JaHHBIX: HEYMOPAIOYEHHOE XpaHEHUE, YHOPSI0YEHHOE XPaHECHUE,
CTPYKTYpUPOBaHHbIE (Pailibl, Ky4H, XeII-KOP3UHbI, B+-nepeBbs.

20 Tumnbl nanubix. CTpyKTypsl Ui XpaHeHus. Jlocronnctsa u Hegocratku. ACID cBoiicTBa.
YpOBHM U30JMPOBAHHOCTH.

21 WNunekcw B 6a3ax maHHbIX. J[Be 6a30Bble (DYHKIIMU WHACKCOB. /[Ba THIIa MHIEKCA: Kila-
crepHsii (clustered) u HexkmactepHsblil (nonclustered).

22 JlocTyn K 3anmucsaM npy HATWYUH UM OTCYTCTBUU MHAECKCOB. CKaHUPOBaHHE TAOIUIIBI.
JlocTyn K JaHHBIM € MCIOJIB30BAHMEM KJIACTEPHOTO MHICKCA. JIOCTYyIl K NaHHBIM C HC-
[I0JIb30BaHUEM HE KJIACTEPHOI0 MHEKCA.

23 Cratucrrka 1 BbIOOp MHIEKCOB. Pactipenenenue cratuctiuk. OOCTyKHUBaHUE CTATUCTH-
ku. CozjaHe UHJIEKCOB U CTaTUCTUKU. DparMeHTanus U COPOBOXKICHUE HHIEKCOB.

OO0pa3ubl 3a1a4 (3a7aHUI) 1JI51 KOHTPOJIbHBIX (IPOBEPOYHBIX) padoT
[lepeyeHb NpUMEPHBIX BOMPOCOB K KOJIOKBUYMY:
1. Ilapaunr. Beprukansusiii mwapauHr. [loaroroska mapaunra. JOIN bl

2. ®opMbl XpaHEHHS AAHHBIX: HEYMOPAIOUYEHHOE XPAHEHHE, YIOPSA0YEHHOE

XpaHeHue, CTPYKTYpUPOBaHHbIE (ailiibl, KyuH, XeIKOP3UuHbl, B+aepeBbs.

3. Craructuka u BeIOOp mMHAECKCOB. Pacnpenenenue cratuctuku. OOCTyXuBa-
Hue ctaTucTUKU. Co3aHue MHAEKCOB U CTAaTHUCTUKU. DparmMeHTanus U COMpOBOXK-

JACHHUEC NHICKCOB.

4. Unpexcol B 6a3ax nanHbIX. [IBe 6a30Bbie PyHKINK UHIAEKCOB. J[Ba THMA HH-



nekca: knactepubiil (clustered) m Hexmactepusii (nonclustered).

5. OLTPcucTeMbl cucTeMbl ONEpaTUBHON 00pabOTKM TpaH3akuuii. X xapak-

TEPUCTHKA, CBOMCTBBA, TOCTOMHCTBA U HEAOCTATKHU.
6. JIunelinoe yckopenue. JIunelHas pacimpseMocCTb.

7. ®opmbl napaiuienn3Ma. MexTpaH3aKIHMOHHBIN MTapajuiean3M. BHyTpuTpan-
3aKLIMOHHBIN Mapasuienu3M. BHyTpu3anpocHblil (BHYTpHONIEPATOPHBIN) MapalIeIn3M.
MesxorepallMOHHbBIN Mapajienu3M. BepTukaibHblil (KOHBEHEPHBIN) MTapalIeIu3M.

BHyTpuonepanoHHbIM napajieiinu3M.

8. Pemsimmonnbie B/, nx xapakTepucTUKHM W TpUHLHUIBI nocTpoeHus. NoSql

0a3ml JaHHBIX, UCTOPUS IMOABJICHUA, IPUYKXHEBI IIOABJICHNA.

9. Buasl NoSql: Strozzi NoSQL, BigTable, Amazon DynamoDB, Cassandra,
HBase, Neo4J, Scalaris u npyrue. Ux ocobennoctu. Tunbl nanabix. CTpyKTYpBI 1715

XPaHCHUA. I[OCTOI/IHCTBa N HCAOCTATKH.

10. NewSQL 6a3bl JaHHBIX, UCTOPHSI MOSIBICHUS, MPUYNHBI MOSBICHUSI. Buipl
NewSQL: MySQL Cluster, PostgresXC, Oracle RAC, VoltDB, MemSQL, NuoDB,

FoundationDB, u npyrue. Ix oco6eHHOCTH.

Bech KOMIUIEKT KOHTPOJIbHO-U3MEPUTENBHBIX MAaTEPUAIIOB JJIsl TPOBEPKU CPOp-
MHUPOBAaHHOCTH KOMIETEHIIMH (MHAUKATOpa KOMIIETEHIIMH) Pa3MEIlEH B 3aKPhITON

YacTH MO aJpecy, yKa3aHHOMY B 1I. 5.3



6.3 I'padux Texkymero KOHTpPoOJsl yCHeBaeMOCTH

Henenn TeMBI 3aHATHIA Bua koHTpOJIS

1 Beenenue. [IpuHIMIBI TOCTpOSHUS paclpeie]IeHHbIX 0a3 JaH-
HbIX. TpeOoBaHus K pacnpeaeeHHbIM 0a3aM JaHHbBIX. Xapak-
TEPUCTUKH pacTpeieIeHHbIX 0a3 TaHHBIX.

2 Pensumonnsle, nocrpensanuonnsie, NoSQL, NewSQL 6a3bl | Komoksruym
JaHHBIX. XapaKTepucThKa, 0030p coBpemeHHbix CYB/I, cpas-
HUTEJIbHBIN aHanu3 coBpeMeHHbIX CYB/]

3 MHuoromepHoe npeacTaBiaeHue JaHHbIX. OO0Ias cxeMa oprafu-
3allui XPaHWINILA JAHHBIX. XapaKTePUCTUKH, TUIIbI 1 OCHOB-
Hble omnuus TexHonaorut OLAP u OLTP. Cxemsl 3Be3/1a u cHe-
KUHKa. ATperupoBaHue.

Jenopmanu3anuss 1 HOpMalW3auus AAaHHBIX. Perumkanus u
5 (dparmMeHTanys B pacupeeeHHbIX 0a3ax TaHHBIX. KOILIOKBHYM
BHyTpeHHe ycTpOMCTBO MHIEKCOB U UX IPUMEHEHHE B paclpe-
JICJICHHBIX 0a3aX JaHHbIX .

6 OnTumu3zanus 3apocoB U UX peaau3alus B pacipeesIeHHbIX
0a3ax 1aHHBIX

7 VhpaBneHne TpaH3aKIUSIMH B paclpeieieHHbIX 0a3ax maHHbX. | Kosmoksuym
YnpasieHue J0CTyIIOM B pacrpeie]IeHHbIX 0a3ax TaHHBIX .

8 [MapannenbHbie cucTeMbl 0a3 TaHHBIX. 3aKIIOYECHUE. Komnoxsuym

6.4 MeToauka TeKyuero KOHTpoJIsi

Ha JICKIIMOHHBbIX 3aHATHAX

Texyiuii KOHTPOJIb BKJIIOYAET B c€0s1 KOHTPOJIb MocenaeMoctu (He meHee 80

% 3aHATUI).
HA MPAKTHYECKUX 3aHSATHIX

Texymuii KOHTPOJIb BKIIIOYAET B ce0sl KOHTPOJIb MocemaeMocT (He meHee 80

% 3aHATHN).

CTyAeHTBI BBINOMHSIOT 3a/IaHUsI HA TPAKTUYECKUX 3aHATUSIX UHIMBHUIYaTbHO.
BuioM KOHTpOS MO KaXJ0M MpaKTHUYECKOW padoTe SABISIETCS KOJUIOKBUYM, Ha KO-
TOPOM KaXKIbli CTYJIEHT AEMOHCTPUPYET pe3yJibTaT pabOThl MU OTBEYAET Ha BOMPOCHI

0 TEOPETUYECKON U MPAKTUUECKON YacTIM padOThI.
[IpakTiueckass paboTa OICHUBACTCS MO KpPUTEPHUSIM, NPUBEIACHHBIM HUXKE.

OreHka “HEeyA0BICTBOPUTENHHO . PaboTa BhIMOTHEHA ¢ OOJIBITUM KOJIMYECTBOM



CYLIECTBEHHBIX OMIMOKAaMHU, TPEOYIOUINX OOJIBIIOTO KOJUYECTBA BPEMEHH Ha HCIPaB-
nenne. CTyI€HT UCTIBITHIBAET CEPhE3HBIE TPYAHOCTH MPU OTBETE HA BOIPOCHI IO MpakK-

TUYECKON U TEOPETUUYECKOMN YacTsiM padOThl.

OrneHka “’yJI0BIETBOPUTENBHO . PaboTa COACPKUT HECKOJIBKO CYIIECTBEHHBIX
omuO0K, TpeOyrmmX OOJBIIOr0 KOJIMYECTBA BpeMEHHM Ha ucrpaieHue. CTyaeHT
UCIIBITHIBAET CEPHhE3HBIC TPYAHOCTH IIPU OTBETE HA HEKOTOPHIE U3 BOIPOCOB IO MPaK-

TUYECKOW U TEOPETHUECKOM 4acTsM paboThl.

Onenka xopoino”. PaboTta coaepKuT psiji He3HAYUTEIbHBIX OMMO0K, KOTOPHIS
MOTYT OBITh HCIIPaBJICHBI B KOPOTKHE CPOKH. CTYyIEHT HCHIBITHIBACT 3aTPYIHEHUS
IIpU OTBETE HA HEKOTOPBIE U3 BOMPOCOB MO MPAKTUYECKOM U TEOPETHUYECKON HacTsIM

paboTHI.

Onenka “oTn4HO”. PaboTa cofepKUT OAHYy WM JBE€ HE3HAYUTEIbHBIE OIINO-
KM, KOTOpPbIE MOTYT OBITh MCIIPaBJICHbl B KOPOTKHE CPOKH, WJIM BBITIOJHEHA BEPHO.
CTyneHT He UCTBITBIBACT 3aTPYJHEHUM MPU OTBETE HAa HEKOTOPhIE M3 BOIPOCOB IO

NPAKTHUECKON M TEOPETUYECKOM YacTsIM pabOTHI.
KoHTpoJb caMocTOsITeIbHOM PadoThl CTYACHTOB

KOHTpOJII) CaMOCTOSITEJIbHOM pa6OTBI CTYACHTOB OCYHICCTBJIACTCSA Ha JICKIH-

OHHBIX U HNPAKTUYICCKUX 3aAHATHUAX CTYACHTOB 10 MCTOANKAM, OITMCAHHBIM BBIIIC.

7 Onucanue HH(POPMANMOHHBIX TEXHOJIOIMIA M MATEPHAJIBbHO-TEXHUYECKOH 0a3bl

Tun 3anaTui Tun nomeeHus TpeboBanus k TpeboBanus k
NoMelieH U0 NPOrpaMMHOMY
odecre4eHuIo
Jlexuus Jleximonnast aynuto- | KomudectBo mocamounsix | 1) Windows XP
pust MECT — B COOTBETCTBUU C | U BBIIIIE;
KOHTUHTEHTOM,  pabouee | 2) Microsoft
MECTO npenonasarens, | Office 2007 wu
KOMIIBIOTEp WJIM  HOYT- | BBILIE
OyK, TIPOEKTOp, DJKpaH,
MapKepHas J0CKa.




[IpakTueckue 3aHsd-
THA

KommnbroTepHbIil Kitacc

KonnuecTBO mOCaIOYHEIX
MECT — B COOTBETCTBUU
C KOHTHHI'CHTOM, KOM-
OBIOTEPhl WM HOYTOYKH,
pabodee MecTo mpenoaa-
BaTelsl, KOMIIBIOTED WU
HOYTOYK, IPOEKTOP, IKpaH,
MapKepHast 0CKa.

1) Windows 7 u
BBIIIIE;

2) MariaDB,
Mon-goDB,
Neo4j4;

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

4) Microsoft
Office 2007 wu

BBIIIC

CamocrosiTenbHas pa-
6oTa

Ilomemenue nuag ca-
MOCTOSITEIbHOU pabo-
Ta

OcHallleHO KOMIIBIOTEPHON
TEXHUKOU C BO3MOXKHOCTBIO
nojkitoueHus k cetu «MH-
TepHET» W obecreueHneM
JocTyna B DIJIEKTPOH-
HYIO MH(pOpPMaIMOHHO-
00pazoBaTeNbHYI0  Cpeay
YHHUBEPCUTETA.

1) Windows XP
1 BBIIIIC;

2) Microsoft
Office 2007 wu
BBIIIIC




8 Ananranus padoyeit mporpamMmmsl s Jul ¢ OB3

AnantupoBaHHas mporpaMmma pas3palaTbhIBA€TCs MPU HAJIMYUU 3aSBIICHUS CO
CTOPOHBI OOy4Jaromerocs (poauTeNnel, 3aKOHHBIX MPEICTABUTENCH) U MEIUITUTHCKAX
MOKa3aHUi (PEKOMEHAAIUSMHU IICUXOJOT0-MEIUKO-TIeIarorn4ecKon Komuccun). Jis
WHBAJIMJIOB aJanTUPOBaHHAs 00pa3oBaTeNIbHAs TporpaMma pa3padaThIBaeTCs B COOT-

BETCTBUU C MHJIWBUyabHOM MpOrpaMMoin peaOuInTalnH.



