degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop BhICIIEH HIKOJIBI
NPOrpaMMHOI HHKCHePHHU
A.B. Manees

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

0o JUCHHUIJINHE: Texuomoruu 0a3 nanueix. Yacts 1
10 HANIPABJIEHMIO: [IporpaMmHast HHXEHEPUS
npo¢uib NOATOTOBKHU: Pazpabotka nmporpaMMHO-HH()OPMAITMOHHBIX CHCTEM

BbICIIIAs! LLIKOJIA IPOTPaMMHOM HHXEHEpUU
BbICIIIAs! LIIKOJIA IPOTPaMMHOM HHXEHEpUU

Kypc: 3
KBaJIMpUKALS: GakanaBp

CemecTp, hOpMBI MPOMEKYTOUHOH arTecTanuu: 5 (OCEHHUH) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 18 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 108, Bcero 3a4. ex.: 3

[Iporpammy coctaBui: A.A. XXmypos, kaHa. ¢u3.-MaT. HayK, JOICHT

[Iporpamma obcyxkaeHa Ha 3aceJaHuy BBICLICH MIKOJIBI TporpaMMHoi nrxenepun 19.03.2025



AHHOTANMA

Kypc 3HaKOMHUT CTYIEHTOB C PENSIUOHHON MOJEIBIO JaHHBIX, sI3bIKOM SQL 1 ocHOBamMM npoeKTupoBaHus 0a3
JNaHHbIX. PaccMarpuBaroTCsi MeXaHU3Mbl XpPaHEHUS M HHACKCALUMU JAHHBIX, METOIbl ONTUMU3ALUU U
BBINIOJTHEHUS 3alpoCOB. M3ywaroTcs NPUHIUIBI YIPABICHUS TPAH3aKIUAMH, BOCCTAHOBIEHUS IaHHBIX U
pabothl ¢ pacnpenenéHnbiMu 6azamu. [Ipaktudeckoe ocBoenue Benércs Ha npumepe CYB]] PostgreSQL u

ClickHouse.
1. leau u 3apauu

Meap AUCUMNIMHBI

- (I)OpMI/IPOBaHI/Ie 3HAHHMI O TEXHOJOTHSIX 0a3 AaHHBIX, UX OpPraHu3anv, XpaHCHUMU, 06p360TKe u

OIITUMMU3AIIUHU.

3agauu AU CHUILIHHBI

- OBJIa/ICHHE PENIALUOHHON MOJIENbI0 JaHHBIX U SQL;

- OBJIaICHNUE MCTOAaMH XpaHCHUA U MHACKCUPOBAHUS JaHHBIX,

- (hopMHpOBaHKE IOHUMAHUS TUIIOB HArpy3KH Ha 0a3bl JAHHBIX;

- OBJIQJICHHE AITOPUTMaMK 00pabOTKH W ONITUMU3AIIMH 3allPOCOB;

- (hopMHpOBaHKE 3HAHUI O BOCCTAHOBJIEHHH U TPAH3AKLUIX;

- OBJIQJICHHE NIPUHIUIIAMHU pacipeielieHHbIX 0a3 TaHHBIX.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 CriocoGen onpenensite Kpyr 3a1a4d B
paMKax MOCTaBJICHHOM LENN U BBIOMPATh
OIITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOIS U3
JEHCTBYIOIIUX PAaBOBBIX HOPM, HUMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUIN

VYK-2.1 ®opmynupyeT COBOKYNMHOCTh B3aHMMOCBI3aHHBIX
3aJad B paMKax  IIOCTaBJIGHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHIKEHHE. Omnpenensier
OXHJIa€MbI€ Pe3yJIbTaThl PELICHUS TOCTABICHHBIX 3a]a4

OIIK-5 CrocobeH HHCTAITUPOBATh
MPOrpaMMHOE U anmapaTHoe 00ecTieueHHe IS
MH()OPMAIIMOHHBIX M aBTOMAaTH3UPOBAHHBIX
CHCTEM

OIIK-5.2 CrocoOeH OICHWBaTh KOHICIIMM W aTpUOYTHI
KauecTBa MPOrpaMMHOr0  obecrieueHus  (HAACKHOCTH,
0e30macHOCTH, ymoOCTBa HCMONB30BaHUS), B TOM YHCIC
poOJb JIFOZICH, MPOIECCOB, METOAOB, HWHCTPYMEHTOB W
TEXHOJIOTHI 00ecIeueHus KauecTBa

OIIK-6 CriocobeH pa3pabaTbiBaTh arOPUTMBI H
POrPaMMBbl, IPUTOJHBIE IS IIPAKTUIECKOTO
UCIIOJIb30BaHUS, IPUMEHSTh OCHOBBI
MH(OPMATUKHU U TIPOTPAMMHUPOBAHUS K
NPOEKTHPOBAHUIO, KOHCTPYUPOBAHHUIO U
TECTHPOBAHMIO IPOTPAMMHBIX MPOTYKTOB

OIIK-6.2 YMeeT mpUMEHSTh SI3bIKU MTPOrPaMMHUPOBAHUS IS
pelIeHUs MPUKIaIHBIX 3a/1a4

OIIK-6.3 3HaeT METOIBI TECTUPOBAHMUS IPOTPAMMHOTO KOJIa
Ha OMmMUOKKM ¥ crmocoOeH TPOBOAHWTH TECTHUPOBAHHE Ha

pa3IMyHBIX ~ YPOBHSX  (MOAYJABHOE, HMHTEIPALMOHHOE,
CHUCTEMHOE)
OIIK-6.4 Hmeer HaBBIKM  NPOTPAaMMHPOBAHHUA |

TCCTUPOBAHUSA TPOTPAMMHBIX ITPOAYKTOB

[MK-3 CriocoGeH mpoeKTUpoBarh,
pa3pabaTbIBaTh, MHTEIPHUPOBATh, IIPOBEPSATH HA
paboTocrocoOHOCTH MPOrpaMMHOE
o0ecrnieyeHue

[IK-3.1 Paznn4yaer CHHTaKCHC SI3BIKOB MPOTrPaMMUPOBAHUSA,
O0COOCHHOCTH TNPOrpaMMHUPOBAHUS HA OTHX  S3bIKAX,
CTaHJApTHbIC OMOIMOTEKH SI3BIKOB MPOTPAMMHUPOBAHHUS

[MK-3.2 Ymeer BbIOWpaTh SI3BIKM MPOTPAMMUPOBAHUS IS
HaIMCaHUsl MPOrPAMMHOIO KOAA C YYETOM TEXHHYECKOIO
3a7aHus

[1IK-3.3 ¥Meer uznarate OCHOBHBIE IPHHIIMIIBI TOCTPOEHUS
Y BUJIbI ApDXUTEKTYPbI IPOIPAMMHOTO 00€CTIeueH s, METOIbI
U CpelCTBa MPOEKTHUPOBAHUS MPOrPaMMHOIO 0OecIeueHus,
METOJIONIOTHU Pa3pabOTKH TPOTPAMMHOTO OOecTeYeHus: W
TEXHOJIOTUH MPOrPaMMHUPOBAHUS

[TK-6 CriocobeH pa3pabarbiBaTh ¥ BHEAPSTH

[IK-6.1 3Haer, kak co3aBaTh CTAaHAAPTHI U METOJOJIOTHUH
pa3paboTKu MPOTPAMMHOTO 00eCIIeUueHHs B OpraHu3aiuu




CTaHJapThl U IPOLECCHI Pa3pabOTKH, [1K-6.3 Bnaneer HaBBIKAMH MOHUTOPHHTA W OOHOBICHHUS
MPOU3BOJIUTH UX MOHUTOPUHT U OOHOBJICHUS CTAaHAAPTOB C YYETOM W3MEHSIOMUXCA TpeOOBaHUN U
TEXHOJIOT U

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)
B pesynbrare ocBoOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI
3HATh:
- OCHOBBI PEJIILIMOHHOM Moieny AaHHbIX 1 SQL;
- IPUHIUIIBI XPaHEHUS U MHAECKCUPOBAHUS TaHHBIX;
- TUIIBI HArpy3KH Ha 0a3bl JAHHBIX U UX BIMSHUE HA IPOU3BOAUTEIBHOCTH;
- aJITOPUTMBI 00PaOOTKH, ONITUMHU3AITUH 3aPOCOB M BOCCTAHOBJICHUS JTaHHBIX;
- OCHOBBI YIIPaBJICHUS TPAH3aKIHUAMU U paboTHI pacnpeAenEHHbIX 0a3 JaHHBIX.
YMETh!
- IPOEKTUPOBATh PEISILHMOHHBIE 0a3bl TaHHBIX U nHcaTh SQL-3anpockr;
- aHAJIM3WPOBATh M ONITUMU3NPOBATh 3anpockl B PostgreSQL u ClickHouse;
- MCIOJIB30BATh MHEKCHI JIJIsl TOBBILICHUS IPOU3BOJUTEIHHOCTH;
- IPABIISATH TPAH3AKIUSIMHU U 00ECTIEYNBATH IIEIOCTHOCTD JJAHHBIX.
BIIA/IETh:
- METOAaMU XPaHEHUS JaHHBIX U WHACKCUPOBAHHUS;
- aBBIKAMH ONTHUMH3AIIMU U aHAJN3a BBHITIOTHEHUS 3aIIPOCOB;
- TEXHOJIOTUSIMH YIPABJIECHUS OTKAa30yCTOMYMBOCTBIO U paclpeeICHHBIMU 0a3aMH JaHHBIX.

4. Coep:xanue JUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAaHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpynoeMKOCTb 110 BUAAM Y4E€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Pensmmonnast Mmomens TaHHBIX 1 SQL 6 6 3
2 XpaHeHue U UHACKCALNS TaHHBIX 6 6 3
3 OnTuMu3anus ¥ BHIIOIHEHUE 3aIPOCOB 6 6 4
4 TpaH3aKkMU 1 BOCCTAaHOBJIEHHE 6 6 4
5 PacnipeneneHubIe 6a3bl TaHHBIX 6 6 4
Hroro yacos 30 30 18
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 108 gac., 3 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 5 (Ocennuii)
1. PensamponHas Momens JaHHBIX 1 SQL
[Ipunumne! pensuuonHoit moaenu. OcHoBHbIe onepaunu. Co3aaHue U ynpasieHHe 6a3aMy JaHHBIX.

Hamucanue SQL-3anpocos.

2. XpaHeHUE U UHJEKCAIlUs JaHHBIX



Mexanm3mbl xpanenuss B CYBJl, OydepHbiii K311, JOr-CTPYKTYPHUPOBAHHOE XPAaHEHUE, HHIICKCHI
(B+Tree, xam-Tabauibl) U MX IPUMEHEHHUE.

3. OHTI/IMI/I3aI_II/I$I Y BBITIOJIHCHUEC 3aIIPpOCOB

ANTOPUTMBI COPTUPOBKH, arperaluy, 0ObeINHECHUH, aHAIN3 W ONTUMH3ALHUS TUIAHOB BBIOJHEHUS
3arpocoB B PostgreSQL u ClickHouse.

4. TpaH3aKIIUU ¥ BOCCTAHOBJICHHE

[TpuHIMITBL YIIPABICHUS] TPAH3AKIUSIMU, YPOBHHU HM3OJISALUH, MEXaHHU3Mbl BOCCTAHOBJICHHUS IOCIIE
cOoeB, oOecrieucHUE IIEIOCTHOCTH JAHHEIX.

5. Pactipenenennbie 6a3bl JaHHBIX

Apxutektypa pacnpeneneHusix CYBJl, o0paboTka 3ampocoB B paclpenesiéHHONW —cpene,
0COOCHHOCTH PEIUTMKALUY U IapAUPOBAHHUS.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEIHLHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

Aynutopus A0JKHA OBITH OCHAIICHA!

- IPOEKTOPOM HJIM OOJIBIIMM IKPAHOM ISl AEMOHCTPALMKA MaTepHajoB;

- komIibtoTepamu ¢ npenycradoneraabiMa CYBJ] (PostgreSQL, ClickHouse) 1 uHCTpyMeHTaMu JIst
paboTsl ¢ 6a3amMu JaHHBIX;

- IOCTYTIOM B MHTEPHET I PabOTHI C JIOKyMEHTAIMeH U yIaIEHHBIMU CEPBUCAMU;

- TOCKOM (MapKepHOH WITH KJIaCCHYECKO) sl OObSICHEHUS KOHIICTIIIHIA.

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JiATEparypa
doux oOudnmorexku MOTU:

1. [TonrraBueBa, M. A. be3zomacHocTh 6a3 AaHHBIX : yueOHOe mocobue ytst By30B / M. A. [lonTaBuesa.
— Camnkr-IlerepOypr : Jlanb, 2024. — 356 ¢. — ISBN 978-5-507-49999-1. — TekcT : 21eKTpOHHBIH //
Jlanb : anexTpoHHO-OMOMMOTeuHas cuctema. — URL: https://e.lanbook.com/book/436274

2. Pazpabotka npunoxenuit Ha C# ¢ ucnonb3oanuem CYBJ] PostgreSQL / Bacrotkuna ULA.,
Tpommna I'B., berakoB M.U. - HoBocubupck :HI'TY, 2015. - 143 c.: ISBN 978-5-7782-2699-9. -
Tekcer : anexkrponnsrii. - URL: https://znanium.com/catalog/product/556925

3. beaepnunosa, O. . Coznanue npuioxenuii 0a3 ganusix B cpene Visual Studio : yuebHoe mocobue /
O.U. benepnunosa, T.A. Muneesa, }0.A. BonoBozoBa. — Mocksa : UHOPA-M, 2021. — 94 c. - ISBN
978-5-16-109411-2. - Tekcer : anekrponnsiid. - URL: https://znanium.ru/catalog/product/1243816

JomnonHurensHas aureparypa

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCUHMILIUHBI (MOLYJIs1)

1. OBC «¥Opaut» [paznen « BAIIA T[TOJAITNMCKA: yaeOHUKH 1 yueOHBIE TTOCOOUS U3aTeIhCTBA
«¥Opaut»]: canut. — URL: https://www.biblio-online.ru/catalog/

2. OBC m3narenncTBa «JIaHb» [yueOHbIC, HAYYHBIE H3AHVsI, IEPBOMCTOYHHKH, Xy0)KECTBEHHbBIE
MPOU3BEACHHUS PA3TUYHBIX U3aTeNbCTB; KypHaubl|: cauT. — URL: http://e.lanbook.com

3. DnexrpoHHas OubamoTeka skoHomuyeckoro ¢axynsrera MI'Y — URL:
https://www.econ.msu.ru/elibrary



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Jis mpoBeneHust 3aHATUI TOTpedyeTcsl OCHALICHUE ayAUTOPUHN KOMITBIOTEPAMH C JOCTYIIOM B
HUHTEPHET U IPOEKTOPOM Ul JEMOHCTPALMY MaTepUAJIOB.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

JUisl yCIeIHoro OCBOEHUS AUCLUIUIMHBL CTYIEHT JOJIKEH:

- 03HAKOMUTbHCA C OCHOBAMU PEJISILIMOHHOM Mozeiu JaHHbIX U SQL;

- U3YYUTH MPUHIUIIBI XpaHEHUs, UHACKCAINH U onTUMH3aIuu 3anpocoB B CYB/L;

- IPAKTUYECKU IIPUMEHSTh U3yUEHHbIE TEXHOJIOTUY;

- pazbupars mpuMepsI Koja;

- aHAJIM3UPOBAThH IJIaHbI BHIIIOJHEHUS 3alIPOCOB U ONITUMU3UPOBATH UX;

- OCBOUTD 0a30BBIC MPUHIIHIIEI YIIPABICHUS TPAH3AKLIUAMH U pabOTHI C pacipeaeIeHHbIMH 0a3aMu.

JI71s1 ycTienHoro ocBoeHus Kypca Tpedyercs:

- peryJsipHOE MOCELEHHE JIEKIUH U BBIIIOJHEHNE IIPAKTUUECKUX 3a/1aHull;

- pabora ¢ noxkymeHTanuei no ucrnonbyembiM CYBJl u uHcTpyMeHTaMm;

- CaMOCTOSITEIbHOE U3YUEHHUE JOIOIHUTENIBHBIX MAaTEPUasIOB U BBIIIOJIHEHUE 3a1aHUH;
- aKTUBHOE y4acTHe B 00CYXICHUSIX U pa300pe CIOKHBIX TEM.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJICHUIO: IIporpammuas nHXEHEpHs

npopuJib NOArOTOBKHU: Pa3zpabotka nmporpaMmMHO-HH()OPMAIIMOHHBIX CHCTEM
BbICIIIas HIKOJIa HpOFpaMMHOfI HWHXXCHCPUU
BbICIIIas HIKOJIa HpOFpaMMHOfI HWHXXCHCPUU

Kypc: 3

KBaJIH(UKALUS: OakanaBp
Cemectp, GopMBI IPOMEKYTOUHOH arTecTanuu: 5 (0OCeHHUuH) - DK3aMeH

Pa3paborunk: A.A. Xwmypos, kaaa. ¢u3.-Mar. HayK, JOICHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-2 CriocoGen onpenensite Kpyr 3a/1a4d B
paMKax OCTaBJICHHOM LENH U BBIOMPATh
OIITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOIS U3
JEHCTBYIOIUX PAaBOBBIX HOPM, HUMEIOLITHXCSI
PECYPCOB ¥ OTpaHUYEHUI

YK-2.1 ®opmynupyeT COBOKYNMHOCTh B3aHMMOCBI3aHHBIX
3aJad B paMKax  IIOCTaBJIEHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHIKEHUE. Omnpenensier
OXHJIa€MbI€ Pe3yJIbTaThl PELICHUS IOCTABICHHBIX 3a]a4y

OIIK-5 CrocobeH HHCTAITUPOBATh
NPOrpaMMHOE U anmapaTHoe 00ecTieueHHe st
MH()OPMAIIMOHHBIX M aBTOMAaTH3UPOBAHHBIX
CHCTEM

OIIK-5.2 CrocoOeH OICHMBaTh KOHICMIMM W aTpUOYTHI
KauecTBa MPOrpaMMHOr0  obecricueHus (HAACKHOCTH,
0e30MacHOCTH, ymoOCTBa HCMONB30BaHUS), B TOM YHCIC
poOJb  JIIOZICH, MPOIECCOB, METOAOB, HWHCTPYMEHTOB W
TEXHOJIOTHI 00ecIeueHus KauecTBa

OIIK-6 CriocobeH pa3pabaTbiBaTh arOPUTMBI H
POrPaMMBbl, TPUTOJHBIC IS IIPAKTUIECKOTO
UCIIOJIb30BaHUS, IPUMEHSTh OCHOBBI
MH(OPMATUKHU U TIPOTPAMMHUPOBAHUS K
HPOEKTHPOBAHUIO, KOHCTPYUPOBAHHUIO U
TECTHPOBAHMIO TIPOTPAMMHBIX MPOITYKTOB

OIIK-6.2 YMeeT mpUMEHSThH SI3bIKU MTPOTPaMMHUPOBAHUS IS
pelIeHUs MPUKIaIHBIX 3a/1a4

OIIK-6.3 3HaeT METOIBI TECTUPOBAHUS IPOTPAMMHOTO KOJIa
Ha OMmMUOKM M crmocoOeH TPOBOANTH TECTUPOBAHHE Ha

pa3IMyHBIX ~ YPOBHSAX  (MOAYJABHOE, HMHTEIPALMOHHOE,
CHUCTEMHOE)
OIIK-6.4 Hmeer HaBBIKM  NPOTPAaMMHPOBAHHUA |

TCCTUPOBAHUSA TPOTPAMMHBIX IIPOAYKTOB

[MK-3 CriocoGeH mpoeKTUpOBarh,
pa3pabaTbIBaTh, MHTEIPHUPOBATh, IIPOBEPSATH HA
paboTocrocoOHOCTH MPOrpaMMHOE
o0ecrnieyeHue

[IK-3.1 Paznn4aer CcHHTaKCHC SI3BIKOB NPOTrPaMMUPOBAHUSA,
O0COOCHHOCTH TNPOrpaMMHUPOBAHUS HA OTHX  S3bIKAX,
CTaHJApTHBIC OMOIMOTEKH SI3BIKOB MPOTPAMMHUPOBAHHUS

[MK-3.2 YmMeer BBIOWpaTh SI3BIKM HPOTPAMMUPOBAHUS IS
HaMCaHUsl MPOrPAaMMHOIO KOAA C YYETOM TEXHHYECKOIO
3a7laHus

[1IK-3.3 ¥YMeer uznarate OCHOBHBIE IPHHIIMIIBI TOCTPOEHUS
U BUJIbI ApPXUTEKTYPbI POIPAMMHOTO 00€CTIeueH s, METObI
U CpelCTBa MPOEKTHUPOBAHUS MPOrPaMMHOIO oOecIeueHus,
METOJIONIOTHU Pa3pabOTKH TPOTPAMMHOTO OOECTeYeHUs: U
TEXHOJIOTUH NMPOrPaMMHUPOBAHUS

[TK-6 CriocobeH pa3pabarbIBaTh ¥ BHEAPSTH
CTaHAAPTHI U MPOLIECCHI Pa3paboTKH,
HPOU3BOANTH X MOHUTOPHHT ¥ OOHOBIICHUS

[IK-6.1 3Haet, kak co3JaBaTh CTAaHAAPTHI U METOJOJIOTHUH
pa3paboTKu MPOTPAMMHOTO 00eCIIeUeHHs B OpraHu3aiuu

[1K-6.3 Bnaneer HaBBIKAMH MOHUTOPHHTA W OOHOBIICHHUS
CTaHJAPTOB C YYETOM HW3MEHSIONMXCS TpeOOBaHUN U
TEXHOJIOTUHI

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHHA

B pe3YIbTATC N3YUYCHUA JUCIIUITIIMHBL «TexHomoruu 6a3 JaHHBIX. Yacts 1» 06}"{3}0]]_[1/1171051 JOJIDKCH:

3HAThb:

- OCHOBHI PEISIIIMOHHOM Moenu JanHbIX 1 SQL;

- IPUHIUIIBI XPaHEHUS U UHAEKCUPOBAHUS TaHHBIX;

- TUITBI HATPY3KHU Ha 0a3bl JIAHHBIX U UX BIUSHUE Ha MPOU3BOIUTEIHHOCTD;

- alIrOPUTMBI 00PaOOTKH, ONTUMHU3AIIUH 3aPOCOB M BOCCTAHOBJICHUS JTAHHBIX;
- OCHOBHI YIIPABIICHUS TPAH3aKIUSIMH U PaOOTHI pacipeneaéHHbIX 0a3 JaHHBIX.

yMeTh:

- IPOEKTUPOBATH PEIISIIMOHHBIC 0a3bl JaHHBIX U mucath SQL-3ampocsr;

- aHAJIM3WPOBATh M ONITUMU3NPOBATh 3anpockl B PostgreSQL u ClickHouse;
- UCTIOJIL30BaTh MHJIEKCHI JUIS TIOBBILICHUS TPOU3BOAUTEIILHOCTH;

- IPaBJISITh TPAH3AKIMAMH M 00€CIICYNBATh LIEJIOCTHOCTD JIAaHHBIX.

BJIA1€Th:

- MCTOJAAMH XPAHCHUSA JAHHBIX U UHACKCUPOBAHUS,
- ABbIKaMU ONITUMHU3ALIMHU U aHAJIN3a BBIIIOJTHCHHUS 3alIPOCOB,
- TCXHOJIOTUSAMU YIIPABJIICHUA OTKa3OYCTOI>i‘IHBOCTBIO " pacrpeaciICHHbIMA 0azamu JaHHBIX.




3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJIIO
Bo BpeMs TeKyIero KOHTPOJIst CTYJCHT JIOJDKEH YMETh OTBETUTH Ha CIIEIYIOLINE BOIPOCHI:

. OCHOBHBIE MTPUHIIUIIBI PETAIUOHHON MOJEIN JaHHBIX.
. Ctpyktypa u cuntakcuc SQL-3anpocos.

. Mexanu3msbl xpaHeHus nanubix B CYB/I.

. TUTIBI UHAEKCOB U UX IPUMEHEHHE.

. [TpuHIUTIBI paOOTHI TPAH3aKIUK U YPOBHHU H30JISIINH.

. CnocoOsl BoccTaHOBIIEHHS 0a3bl JAaHHBIX MTOCTIE COOSL.

. ApXUTEKTypa ¥ 0COOCHHOCTH paclpeleéHHbIX 0a3 JaHHBIX.
. Paznmums mexay PostgreSQL u ClickHouse.

1

2

3

4

5. Meronsl oNTUMU3AIUU 3aIIPOCOB.

6

7

8

9

10. OcHOBHBIE THUTIBI HATPY3KH Ha 0a3y JaHHBIX.

4. [lepeyenb THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

[Ipumeps! BOpOCOB:

1. Pemsampionnas mogens U1 SQL

OcHOBHBIE KOHIEHIMN PEISIIUOHHON MOAETH JaHHbIX.

Cunrakcuc u npumenenune SQL-3anpocos (SELECT, JOIN, GROUP BY, nonzampocsr).
2. XpaHeHue U UHACKCalHs JaHHBIX

Mexanu3mbl xpaneHus 1aHHbix B CYB/I.

Tumnbl nagexcoB (B+Tree, Xxem-uHAEKCh) ¥ UX IPUMEHEHUE.

3. OnruMu3anus 3anpocoB

Metoast ananmmza u ontumuzanun SQL-3anmpocoB (EXPLAIN ANALYZE).
BrnusiHre nHAEKCOB HAa IPOU3BOAUTEIBHOCTD.

4. TpaH3aKUUH U UEJIIOCTHOCTh TAaHHBIX

[IpuHLMIBL yrIpaBieHUs TPAH3AKLIUSIMH, YPOBHU HU3OJISILIHH.
Boccranosienue 6a3bl 1aHHBIX ITOCIIE COOEB.

5. Pactipenenénnnie 6a3bl JaHHBIX

ApxuTekTypa u npuHIMIEI padboTsl pacupenenéHusix CYB/I.

Perunkanus u mapanpoBaHue JaHHBIX.

6. IIpakTiueckoe nmporpaMmmupoBanue ¢ bJ{

Hcnonp3oBaHue XpaHUMBIX MPOLIEAYD, TPUTTEPOB, IPEICTABICHHH.
Apromaruzanus paboTsl ¢ 0azamu naHHBIX (CKpunThl, API).

[Ipumepsl OuIETOB:

bumer 1.

1. Opranuzanus pabotsl Oydepnoro kama B PostgreSQL.
2. Honxons! k peanuzanuu JOIN B 6a3zax TaHHBIX.

buer 2.

1. Peammsanus xamr-tabmui B ClickHouse.

2. MexaHU3MBI BOCCTAaHOBJICHUS JIAHHKIX B ciIy4ae cOosl.

Kputepun onennBanus



Onenka ommyHo (10 0amioB) - BBICTABISETCS CTYACHTY, TIOKa3aBIIEMYy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, T[IYyOOKHE 3HAHUS YYEeOHOHM MpOorpaMMbl AMCHUIUIMHBI, MPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 00OCHOBAaHHE
MPUHATHIX PELICHUH.

Onenka ommmuHo (9 ©0amioB) - BBICTABISIETCS CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHE YBEPEHHO
IPUMEHATH UX Ha MPAKTHUKE MPH PEIICHNU KOHKPETHBIX 3aj]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka ommmyHO (8 ©0amioB) - BBICTABISIETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHATh X Ha MPAKTHKE MPH PEIICHUH KOHKPETHBIX 33/1ad4, IPaBUIbHOE OOOCHOBAHHUE MPUHSATBHIX
peLIeHNH, C HEKOTOPbIMU HEZ0UeTaMu.

Onenka xopomo (7 0anoB) - BEICTABISIETCA CTYIACHTY, €CJIM OH TBEPIO 3HAET MaTepuall, IPaMOTHO U
[0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPHUMEHSTh MOJy4YEeHHbIC 3HAHWS Ha MPAKTHUKE, HO HEIOCTaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIIBTATHI.

Onenka xopoio (6 6aoB) - BEICTABISETCS CTYJCHTY, €CJIA OH TBEP/O 3HAET MaTepuall, TPAaMOTHO H
M0 CYLIECTBY HM3JIaraeT €ro, yMeeT NPUMEHSTHh MOJyYeHHbIC 3HAHHWS HA NPAKTHUKE, HO JIOMYCKAaeT B
OTBETE WJIH B PEIICHUH 337124 HEKOTOPbIE HETOYHOCTH.

Onenka xopomo (5 0amioB) - BBICTABISIETCS CTYIACHTY, €CIIM OH B OCHOBHOM 3HAeT Marepual,
IPaMOTHO M IO CYIIECTBY H3J1araeT ero, yMeeT NPUMEHATh MOJy4YeHHbIC 3HAHMS Ha NPAaKTUKE, HO
JIOITyCKAeT B OTBETE WM B PELICHUH 3aa4 JOCTATOYHO OOJIBbIIOE KOJTUYECTBO HETOUHOCTEH.

OneHka ymoOBIETBOPUTENBHO (4 Oama) - BBICTABISETCS CTYACHTY, IOKa3aBIIeMy (parMeHTapHBIMH,
pa3pO3HEHHBIN XapakTep 3HAHIM HEIOCTATOUYHO IPAaBUIbHBIE (DOPMYIUPOBKH 0a30BBIX MOHSTUU
HapyILIEHUs JIOTHYECKON MOCIe0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIEero oOydeHus, u
MOJKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3iy B CTAHJAPTHON CUTYyallnH.

Onenka ymoBieTBOpUTENbHO (3 Oama) - BBICTABISETCS CTYACHTY, IOKa3aBIIeMy (parMeHTapHBIH,
pPa3po3HEHHBIH XapakTep 3HAHWY JOMYCKAIoNIeMy OMHMOKA B (HOPMYITHPOBKAaX Oa30BBIX MOHSLTHH
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.

OneHka HEYIOBIECTBOPUTENBHO (2 Oana) - BHICTABISICTCS CTYACHTY, KOTOPBIA HE 3HAeT OONbLIeH YacTu
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JOIyCKaeT TrpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BaTh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.

Ouenka HeynoBieTBopuTenbHO (1 Gayur) - BBICTABISETCS CTYAEHTY, KOTOPBI HE 3HA€T OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOKd B (GOPMYIUPOBKaX
0a30BBIX MOHITUI JUCUUIUIMHBI U BOOOIE HE MMEET HAaBBIKOB PEIICHMS TUIOBBIX MPAKTHYECKUX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(W1M) oNbITA AESITEILHOCTH

HTOrOBBINi KOHTPOJIb IPOBOAUTCA B JOpMaTe YCTHOTO U (MJIM) MUCBMEHHOTO SK3aMEHa.
Bpewms orBeieHHOE Ha K3aMeH: 4 akaJleMU4eCKUX Jaca.



