Hlokymexr noanucai npoctoi 3HEKTPO%%E%&%&§O$ yupexmeHne BEICIIero oGpasosar—msx

NHdopmaumsa o Bnagenbue: N
XaHTE-MaHGUMCKOTO aBTOHOMHOTO OKpyIr'a-l0rpe

®K1O: Kocerok Cepreit Muxaiinosuy " = V N
TYTCKUM TOCYIOAPCTBEHHEIN YHUBEPCUTET
[LomKHOCTb: pekTop ypry yHap Y P

[ata nognucanus: 20.06.2024 11:24:10
YHUKanbHbI MPOrpaMMHbIA KIKOY:
e3a68f3eaale62674b54f4998099d3d6bfdcf836

YTBEPXIAIO
ITpopextop nmo YMP

E.B. KonoBanosa

13 uronst 2024r., nporokona YMC Ne5

YnpasiieHne J1aHHbIMHU B pacnpeie/IeHHbIX CHCTEeMAax

paboyas nporpaMma JUCIHUILIAHBI (MOTYJIS)
3akperuieHa 3a kadenpoit ABTOMATHKHU U KOMIIBIOTEPHBIX CHCTEM

VYueOHbli 11aH g090404-NudpCuctlCepr-24-2.plx
09.04.04 ITIporpamMMHas HHKEHEPHSI
HanpapieHHoCTb (podmik): PaspaboTka u HHTErpalis HHPOPMAIIMOHHBIX CHCTEM M CEPBHCOB

Kpamudukanms Marwuctp
®opma 00yueHns OYHas
O0mas TpyaoeMKOCTh 4 3ET
YacoB 1o yuyeOHOMY IUIaHY 144 Bugs! kOHTpoONIsL B cemecTpax:
B TOM YHCIIE: 9K3aMeHbI 4
ayTUTOPHBIC 3aHATHS 32
caMOCTOsITeNIbHAsE paboTa 76
4acoB Ha KOHTPOJIb 36

Pacnpe}le.ﬂe}me YacCoB JUCHMILINHBI 110 CeMecTpam

Cewmectp
(<Kypc>.<CemecTp Ha 4(2.2)
Kypee>) Uroro
Henems 91/6
Bun 3anstuit i PII vII PIl

Jlexkuun 16 16 16 16
IMpaxTuyeckue 16 16 16 16
HUtoro ayx. 32 32 32 32

Konrakrthas pabora | 32 32 32 32

Cawm. pabora 76 76 76 76
Yacel Ha KOHTPOJIb 36 36 36 36

HUroro 144 144 144 144




ITporpammy coctaBui(n):

Cmapwuii npenodasamens, JIlynnos Eecenuil Anexceesuu

Pabouas InporpaMmMa JUCHHUIIINHBL

anaBnelme AAHHBIMH B pacrnpeaeJeHHbIX CHCTEMax

paspaborana B coorBeTcTBuu ¢ DI'OC:

®DenepanbHbIi TOCYIapPCTBEHHBIH 00pa30BaTeIbHbIA CTAHAAPT BBICIIEr0 00pa30BaHUs - MATUCTPATYpa 110 HATIPABJICHUIO MTOATOTOBKH
09.04.04 TIporpammuas urxenepus (npuka3 MunoopHayku Poccun ot 19.09.2017 r. Ne 932)

COCTaBJICHA HA OCHOBAHUHU y‘IEGHOFO IJ1aHa:

09.04.04 TTporpamMmHas HHXECHEPHUs
Hanpagnennocts (npoduie): PazpaboTka u uHTErpaius HHOOPMAIIMOHHBIX CUCTEM H CEPBHUCOB

YTBEPIKJICHHOTO y4eOHO-METOANIECKUM coBeTOM By3a oT 13.06.2024 mpoTtokos Ne 5.

Pa6ouas nporpamma o700peHa Ha 3acelaHuH Kadeapsl

ABTOMATHKH U KOMIIBIOTEPHBIX CUCTEM

3aB. kadenpoii K.T.H., To1eHT 3aneBanos A.B.



1. HEJIX OCBOEHUA JUCHUTIIMHBI

1.1|U3yuenue npobieM 1 METO/IOB JICLICHTPAITM30BAaHHOTO YIIPaBJIcHHUs 0a3aMHU TaHHBIX HA OCHOBE COBPEMEHHBIX
MH()OPMAIIMOHHBIX TEXHOJIOTHIH, OCBOCHHE MPAKTHYSCKUX HABBIKOB BHEJPECHUS U UCTIOIb30BAHUS METO/IOB
JELEHTPAIN30BaHHOTO YIIPABICHHUS 0a3aMu JaHHBIX.

2. MECTO JUCHUIITMHBI B CTPYKTYPE OOII

Iuk (paszer) OOIT: [B1.B.JIB.02

2.1|Tpe6oBaHns K NpeIBapPHTEILHOI MOATOTOBKE 00yYaIOIIErocs:

2.1.1|OcHOBBI HayYHBIX UCCIICIOBaHUH B 00JIACTH HH(POPMAIIMOHHBIX TEXHOJIOTHH

2.1.2|CucteMBl MEHEIKMEHTA KAYECTBA

2.2 Ill/lCIII/ll'lJ'II/ll-lLl H MMPAKTUKH, VI KOTOPbIX OCBOCHUE JAHHOM U CHUTITHHBI (MO)]y.]'lil) HEeO0XO0UMO KaK
npeamecTByriiee:

2.2.1|BrInoNHEeHNE U 3aIIUTa BEITYCKHON KBATH()UKAIIMOHHOH pabOTEI

2.2.2 HpOI/ISBOHCTBeHHaﬂ IpaKTHUKa, IMpeAAUIITIOMHAas IMpaKTUKa

3. KOMIIETEHL{Y OBYYAIOIIETOCSl, ©OPMUPYEMBIE B PE3YJIbTATE OCBOEHMS JUCLIAIITAHBI
(MOZYJIST)

IIK-7.1: OcymecTBJjisieT BbIOOP HHCTPYMEHTAJIBLHBIX CPeCTB Pa3padoTku U Ha0opa 0uGJIMOTeK NOBTOPHO HCIOJIb3YeMbIX
MoayJiel

IIK-7.2: OcyuiecTBJ/IsieT BLIOOP CPeICTB CO3AAHUS U BeleHUs PeNo3UTOpHs, YUeTa 3a1a4, COOPKHU U HempepbIBHOI
HHTerpanum, 0a3bl 3HAHUI

IIK-8.1: PykoBoaut pa3paboTKoii TeXHHYECKHUX 3a1aHUI, METOAUYECKUX H PadoUnX NPOrpaMM, TEXHHKO-IKOHOMUYECKHX
000CHOBAHHUIi U APYTUX JOKYMEHTOB NPH NPOBeJeHNH HAYYHO-HCCIEJ0BATEILCKUX H ONMBITHO-KOHCTPYKTOPCKHX padoT

B pe3yabTaTe ocBOeHHS TMCHUILIAHBI 00yYaIOLIUICS 0/KeH

3.1|3nartk:

3.1.1|- npHHIAIEI ¥ METOIBI IPOSKTHPOBAHUS PACTIPEIeIEHHBIX HHPOPMAIIMOHHBIX PECYPCOB HPENPHUATHS C BEICOKUM YPOBHEM
MacIITaOupOBaHNUS;

3.1.2|- ocHOBHBIE IOAXO/BI OPTAaHU3AINH XPAHSHHUS paclpe/IeNICHHBIX JaHHBIX, IEpeHOca JTAHHBIX MEXIY Pa3ImIHbIMU
CHUCTEMaMH YyIIpaBJIeHUs: 0a3aMu TaHHBIX;

3.1.3|- ocHOBHOE IIporpaMMHOE 00ecIeYeHUE PENAILMOHHBIX 0a3 JaHHBIX, IPEJCTaBICHUS CUCTEM YIPaBICHUS 0a3aMU JaHHbIX B
Ka4yecTBe OOILIEI0CTYITHBIX CEPBUCOB;

3.1.4|- meTobl IpeacTaBIeHUsI THQOPMALMOHHBIX PECYPCOB B Ka4eCTBE OOMIEJOCTYITHBIX CEPBUCOB.

3.2|Ymerh:

3.2.1]- AHAJIM3UPOBATH UCXOAHBIC JaHHBIC JIS paCcu€Ta CPEACTB aBTOMATHU3AalIUN U YIIPABJICHUA

3.2.2|- aHanM3UpOBaTh NPOEKTHHIE PEIICHUS B 00JIaCTH Pa3pabOTKU M aAMUHUCTPUPOBAHHS HHYOPMAIIMOHHBIX CUCTEM;

3.2.3|- 000CHOBBIBATH IPOEKTHBIE PEIIECHUS NIPU pa3padoTke HHPOPMAIIMOHHBIX CUCTEM U CUCTEM 00pabOTKU JaHHBIX;

3.2.4|- npUMEHSATH OCHOBHBIE METO/bI OPTaHU3aLUH PacTIpeeIeHHOH 00paboTKU JaHHbIX;

3.2.5|- npuMeHSTh aKTUBHBIE METOBI U MPUEMbI KOHCOJIUIAIIMU HHPOPMAMOHHBIX PECYPCOB;

3.2.6]- ucnons3osats I10 cucrem YHpaBJICHUA 0azamu JAaHHBIX C IEJIBIO aBTOMAaTHU3allvu.

4. CTPYKTYPA U COJAEPKAHUE JTUCIUIIJIMHBI (MOY JIST)

Kon HaumenoBanmue pasnesio u tem /Bua | Cemectp | YacoB |Kommeren-| Jlutepatypa IIpnmeyanue
| 3aHATHA 3aHATHSA/ [ Kvpe 10701

Pa3nen 1. Pacnpenenennbie cucTeMbl
00paboTKN TaHHBIX

1.1 Pacripenenennast o06paboTka TaHHBIX. 4 2 IIK-7.1 TIK-| JI1.2J12.1J13.3
/J1ex/ 7.2

1.2 Mognenu tpanzakuuit CYB/I. /Jlex/ 4 2 IIK-7.1 TIK-| J11.2J12.1J13.3
7.2

1.3 Camonoaroroska. /Cp/ 4 4 IIK-7.1 TIK-| JI1.2J12.1J13.3
7.2

Paznen 2. CucremMsl ynpaBjieHust
0a3aMu JaHHBIX

2.1 Pemsmmonnast CYB]] Oracle Database: 4 1 IK-7.1 TIK- JI1.1
OCOOGEHHOCTH U apXUTEKTYPa, METOJIbI 7.2 TIK-8.1 | J11.2J12.1J13.3
ceTeBoro B3aumozneicTaus. /JIex/ 31




2.2 Pemsimonnas CYBJ] MS SQL Server: 1 IK-7.1 IIK- JI1.1
OCoOGEHHOCTH U apXUTEKTYPa, METOJIbI 7.2 TIK-8.1 | J11.2J12.1J13.3
ceTeBoro B3aumoaeicTaus. /JIex/ 22

2.3 Pemsmmonnas CYBJl MySQL/MariaDB: 1 IK-7.1 TIK- JI1.1
OCOOGEHHOCTH U apXUTEKTYPa, METOJIbI 7.2 TIK-8.1 | JI1.2J12.1J13.1
CeTeBOro B3auMoaeicTaus. /JIex/ JI3.3

23

2.4 Pensumonnas CYB]I PostgreSQL: 1 IIK-7.1 IIK- JI1.1
OCOOEHHOCTH U apXUTEKTYpa, METObI 7.2 TIK-8.1 | JI1.2J12.1J13.3
CeTeBOro B3auMoaeicTaus. /JIex/ 24

25 Mocrpensiunonnas CYB NoSQL: 1 IIK-7.1 IIK- JI1.1
OCOOEHHOCTH U apXUTEKTYpa, METObI 7.2 TIK-8.1 | JI1.2J12.1J13.3
CeTeBOro B3auMoaeicTaus. /JIex/

2.6 MeTob! 3aluThl HHpOpMAIK TPU 2 IK-7.1 TIK- JI1.1
yIIpaBJIEHUX JaHHBIMH B PaCIpEAEICHHBIX 7.2 TIK-8.1 | JI1.2J12.1J13.3
cucremax. /Jlex/

2.7 Camonoaroroska. /Cp/ 6 IK-7.1 K- J1.1

7.2 T1IK-8.1 | JI1.2J12.1J13.3
210203 D4
2.8 KounrpomnbHas pabota. /Konrp.pad./ 0 IK-7.1 IIK-| JI1.2J12.1J13.3 | KourtponsHas padora
7.2 TIK-8.1
Pa3gen 3. KinacrepHsblie cucteMsbl
00paboTKN TaHHBIX

31 Pacnpenenennas cucrema 1 IK-7.1 IIK- JI1.1
oTkazoycroriunBoro kinacrepa CYBJ] 7.2 TIK-8.1 | JI1.2J12.1J13.3
PostgreSQL Patroni /JTex/ 25

3.2 Camomnoaroroska. Padora ¢ 12 IIK-7.1 TIK- JI1.1
HHPOPMAITMOHHBIMH pecypcaMu U 7.2 TIK-8.1 | JI1.2J12.1J13.3
JIUTEPaTypOH, AJIsl HOATOTOBKH K 25
BBIMOJIHEHHUIO JTa00paTopHBIX padoT. /Cp/

3.3 Pacnpenenennas cucrema 4 MK-7.1 TIK- JI1.1
oTkazoycroitunBoro kiactepa CYB/] 7.2 TIK-8.1 | JI1.2J12.1J13.3
PostgreSQL Patroni /TIp/ 25

34 Pacnpenenennas cucrema 1 MK-7.1 TIK- JI1.1
oTkazoycroitunBoro kinactepa CYB/] 7.2 1IK-8.1 | JI1.2J12.1J13.3
PostgreSQL ClusterLabs /JTex/ 26

3.5 Camomnoaroroska. Padora ¢ 12 IIK-7.1 TIK- JI1.1
HHPOPMAITMOHHBIMH pecypcamMu U 7.2 T1IK-8.1 | JI1.2J12.1J13.3
JIUTEPaTypPOH, AJIsl HOATOTOBKH K 26
BBINOJIHEHHUIO J1a00paTopHBIX padoT. /Cp/

3.6 Pacripenenennas cucrema 4 I1K-7.1 TIK- JI1.1
oTkazoycroiunBoro kinacrepa CYBJ] 7.2 1IK-8.1 | JI1.2J12.1J13.3
PostgreSQL ClusterLabs /TIp/ 26

3.7 Pacnpenenennas cucrema 1 [1K-7.1 TIK- JI1.1
oTkazoycrorunBoro kinacrepa CYB/] 7.2 1IK-8.1 | JI1.2J12.1J13.3
PostgreSQL Multimaster /JTex/ 37

3.8 Camomnoaroroska. Pabora ¢ 12 [1K-7.1 TIK- JI1.1
nH(OPMALMOHHBIMH PECYPCaMHu U 7.2 TIK-8.1 | J11.2J12.1J13.3
JIUTEPATypPOH, sk IOATOTOBKH K 27
BBINOJIHEHHUIO JTa00paTOpHBIX padoT. /Cp/

3.9 Pacnpenenennas cucrema 4 I1K-7.1 TIK- JI1.1
oTkazoycrorunBoro kinacrepa CYB/] 7.2 TIK-8.1 | JI1.2J12.1J13.3
PostgreSQL Multimaster /ITp/ 37

3.10 |Apxurekrypa I1O myn coenuHeHnmit 1 IK-7.1 IIK- J1.1
PostgreSQL Pgpool-11/PgBouncer 7.2 TIK-8.1 | J11.2J12.1J13.3
/JIex/ 28




3.11  |CamomnoaroToBka. Pabota ¢ 4 12 IK-7.1 TIK- J1.1
nH(OPMALOHHBIMU PECYpCaMu U 7.2 TIK-8.1 | JI1.2J12.1J13.3
JIUTEPaTypPOH, ISl HOATOTOBKH K 28
BBIIIOJIHEHUIO J1JA0OpaTOpHbIX padot. /Cp/

3.12 Apxurekrypa [10 myn coenuHeHun 4 4 IK-7.1 TIK- JI1.1
PostgreSQL Pgpool-11/PgBouncer 7.2 TIK-8.1 | JI1.2J12.1J13.3
Mp/ 28
Paznen 4. [lepcnekTHBHBbIE PA3BUTHS
pacnpesieIeHHbIX CHCTeM yIIpaBJIeHUS
AaHHBIMH

4.1 Pa3BuTHE pacnpeieNIeHHbIX KIIACTEPHBIX 4 1 IK-7.1 TIK- JI1.1
TEXHOJIOTHI CUCTEM YIPAaBJICHUS JaHHBIMU 7.2 TIK-8.1 | JI1.2J12.1J13.3
/JTex/

4.2 Camonoaroroska. /Cp/ 4 6 IK-7.1 IIK- J1.1

7.2 TIK-8.1 | JI1.2J12.1J13.3
Pazpnea S. Dk3amen

51 CamonoaroroBka. Pabora ¢ 4 12 IK-7.1 TIK- J1.1
nH(OPMALOHHBIMH PECYPCaMHU U 7.2TIK-8.1 | J11.2J12.1J13.3
JUTEpaTypoi, Ul MOATOTOBKH K cAade
sk3amena. /Cp/

52 Ok3aMeH /Ok3aMeH/ 4 36 IK-7.1 IIK-| JI1.2J12.1J13.2

7.2 TIK-8.1 J3.3

5. OHEHOYHBIE CPEJICTBA

5.1. OHeHO‘IHLIe MaTepuaJibl 1JI1 TEKyHIE€ro KOHTPOJIs U IIpOMe?KyTO‘IHOﬁ aTrreCcranmn

Hpe,Z[CTaBJ'IeHLI OTACIIBHBIM JOKYMEHTOM

5.2. OueHouynbie MaTepUAJIbI 1JIs1 AUATHOCTUYECKOTO TeCTUPOBAHUS

HpCIlCTaBJ'ICHI)I OTACJIbHBIM JOKYMEHTOM

6. YHEBHO-METO/JMYECKOE 1 HTHO®OPMAIIMOHHOE OBECIIEYEHUWE JTUCHUIIJIMHBI (MOAY JIS)

6.1. Pexomennyemasi 1urepaTypa

6.1.1. OcHoBHasi TUTEpaTypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Koaud-so
JI1.1 |becnanos 1I.A., AIMUHHCTpUPOBaHUE 0a3 NaHHBIX U KOMIIBIOTEPHBIX CETEH: Pocros-Ha-/lony: 1
Koctrox A.H. VuebHoe nmocobue U3pareapcTBO
IOxHor0
(henepanbHOTrO
YHUBEpCHUTETA
(oY), 2020,
JJIEKTPOHHBIH pecypc
JI1.2 |Aransnos B.II. ba3pl nannbIX: YueOHMK: B 2 kHUrax Mockaa: 1
Nznarensckuii Jlom
"®OPYM", 2021,
3JIEKTPOHHBIN pecypc
6.1.2. lonoiHUTEIbHAS TUTEPATypa
ABTOpBL, COCTABUTEIH 3arnaBue W3zpatensctBo, roa | Komuu-o
JI2.1 |Cmupnos M. B. AJIMHHUCTPUPOBAaHIE MHOTOIIONB30BaTEIbCKUX 0a3 TaHHBIX Mocksa: PTY 1
MHPOA, 2021,
3JIEKTPOHHBIHN pecypc
6.1.3. MeTroanueckue pa3paboTku
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Koaud-Bo
J3.1 |Ky3un /1. A. Pabota ¢ cepsepom MySQL: nabopaTopHbIH IpaKTHKYM Cypryr: [6.1.], 2013, 1

AJIEKTPOHHEIHN pecypc




JI3.2 |Maxos, C. IO. [MpakTHKyM MO HAYYHO-METOANYECKON ACATENILHOCTH: yueOHo- |Openn: 1
METOUYECKOE Tocodue MesxpernoHanbHast
Axanemus
6€30MacHOCTH U
BBDKHMBAHHUS
(MABUB), 2019,
AJIEKTPOHHEIHN pecypc
JI3.3 |Emenbsuosa 1. H. OCHOBBI Hay4HOI! JIeATENBHOCTH CTyIeHTa. Marucrepckas Mocksa: FOpaiir, 1
Jccepranus: yueOHoe mocoOue 1Jisi By30B 2023, 3NeKTpOHHBIN
pecypce
6.2. Ilepeuens pecypcoB HHGOPMALHOHHO-TeJIeKOMMYHHKAIUOHHOM ceTH "UHTepHeT"
D1 |Lentp tTexuuueckoii nokymenraruu Oracle database https://docs.oracle.com/en/database/oracle/oracle-database/

22

Ientp Texuamyeckoit mokymenraruu MS SQL Server https://learn.microsoft.com/ru-ru/sgl/sgl-server/?view=sql-server-2016

23

Llentp texuuueckoit rokymenramuu MariaDB https://mariadb.com/kb/en/documentation/

D4

Ientp Texuuueckoi nokymentaiu PostgreSQL/Postgres Pro https://postgrespro.ru/docs

95

IlenTp TexHuueckoit qokymenTaruu Patroni https://github.com/zalando/patroni

26

Ientp Texuudeckoii nokymentaruu ClusterLabs https://clusterlabs.org/

27

Ientp Texuuueckoi rokymentaiu PostgresPro Multimaster https://postgrespro.ru/docs/enterprise/16/multimaster

28

Ientp Texuuueckoit rokymenTaruu PostgresPro PgBouncer https://postgrespro.ru/docs/enterprise/16/pgbouncer

6.3.1 Ilepeyens NPOrpaMMHOro obecnevYeHns

6.3.1.1

- OnepanuonHas cucrema Microsoft Windows 10 Education nnn Linux,

6.3.1.2

- IIaKeT NpUKIaIHEIX nporpamm Microsoft Office,

6.3.1.3

- CBoboanoe mporpammuoe obecrieuenne (CI1O) cpena supryammsaruu Oracle VirtualBox,

6.3.1.4

- CBo6oanoe nporpammuoe obecneucHue (CI1I0) CYB/] PostgreSQL 9,

6.3.1.5

- CBoOoaHoe nporpammuoe obecneuenue (CI10) CYB/] PostgreSQL 12,

6.3.1.6

- CBoboanoe nmporpammuoe obecreuerue (CITO) Patroni,

6.3.1.7

- CBob6oanoe mporpammHoe obecniedenue (CITO) ClusterLabs,

6.3.1.8

- CBoboaHOe mporpammuoe obecriedenre (CI10) Multimaster,

6.3.1.9

- CBoOoaHoe porpammHoe obecnieuenue (CIT0) PgBouncer.

6.3.2 Tlepeyenb HHPOPMATMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1

http://www.garant.ru MudopmaiimoHHO-paBoBo# optan ['apant.py

6.3.2.2

http://www.consultant.ru CipaouHo-npaBoBasi cucrema KoHcynpTaHT mitoc

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MOIY JIS1)

7.1

yueOHast ayANTOPHSL IJIsl IPOBEICHHS 3aHATHI JISKIIMOHHOTO THIIA, 3aHATHI CEMUHAPCKOTO THIA (JJA00OpaTOPHBIX 3aHATHI),
TPYIIOBBIX ¥ HHAWBUAYAIBHBIX KOHCYJBTALWH, TEKYIIETO KOHTPOJIS U IPOMEXKXYTOYHON aTTECTAl[MM OCHAIIEHA: KOMITJICKT
CHeLHaIN3UPOBaHHON yueOHO! Mebenn, MapkepHas (MeJloBasi) J0CKa, KOMILUIEKT IEPEHOCHOTO MYJIbTHMEANIHOTO
000pyIOBaHUs - KOMITBIOTEP, MPOEKTOP, MPOCKIIMOHHBIN SKpaH, KOMIIBIOTEPBI C BO3MOXHOCTBIO BbIX0Aa B VIHTEpHET 1
JOCTYIIOM B AJIEKTPOHHYIO HH)OPMAOHHO-00pa3oBaTeNbHyIo cpeny. ObecneueH 10Ty K ceT VHTepHeT U B
JIEKTPOHHYIO HHOOPMALIMOHHYIO CPely OpraHH3aLIH.

7.2

OoecrieueH I0CTYI K ceTH HTEpHET U B DJICKTPOHHYIO HH(POPMAIMOHHYIO CPENy OpTraHHU3alHy.




