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PABOYASA MPOrPAMMA YYEBHOI ANCUUMNIVNHDI

51.B.04 Pa3paboTka web-npunoxeHu

1. Kog n HaumeHoBaHuMe HanpaB/ieHUs NoAroToBKu/cneunasibHOCTH:
09.03.02 VHthopmaLMOHHbIE CUCTEMbI U TEXHOOTNN

2. Mpodnnb nogroTroBku/cneymanmsayus:
NHxeHepuna NHpopMaUNOHHBLIX CUCTEM U TEXHOOTUIA

3. KBanndmkauuns (cteneHb) BbiNnyCKHUKa: Bakanaspuar

4. dopma o6yveHus: OyHas

5. Kachegpa, oTBevalowas 3a peanmsauuio gucumnanibl: Kagegpa nporpaMmmpoBaHus u
NHGOPMALNOHHBIX TEXHOSIOT NI

6. CoctaBuTenu nporpammbl: CamoiinioB Hukonai KoHCTaHTMHOBKY, CT. npern.

7. PexomeHpgoBaHa: HMC ®KH, npoTtokon Ne 7 ot 03.05.2023

8. YueOHbIN roa: 2025-2026 CemecTp: 6



9.llenu n 3agaum y4e6HOM AUCLUN/IUHDI:

Lenu y4ebHol oucyunsiuHbl: N3y4eHne TEXHONOII HeoBXoANMbIX AN pa3paboTku
KOpNopaTUBHbIX NPUIOXEHWIA.

3adayu y4yebHoUl oucyur/iuHbl: OBNajeBaHne nattepHamm pas3paboTkmi KOpnopaTuBHbIX
NPUIOXKEHNA, 3HakoMcTBO ¢ CYB/[] pa3nuyHbIX TUMOB, 3HAKOMCTBO C MeHepkepamu
ouepeen, ycBOeHne cnocoboB onTUMMU3aLmMmn 3anpocos K B/,

10. MecTo yueOHOI1 gucuunnHbl B CTpykType OOIM:

AncumnnnHa oTHoCUTCA K BapmaTuUBHOM YacTu 61o0ka b1. 1ns ee ycnewHoro oCBoOeHns
Heo6xo4nMbl 3HaHNSA N3 KypcoB "BBeaeHne B nporpaMmmmupoBaHune”, "O6bekTHO-
OpVeHTMpPOBaHHOE nporpammMmmpoBaHne”, "MpoekTnpoBaHne 6a3 gaHHbIX".

11. NMnaHupyemblie pe3ynbTaTbl 0GyUYeHUs No gucuunnumHe/moaynto (3HaHUA, yMeHus,
HaBbIKW), COOTHECEHHbIE C NJIaHUPYEMbIMU pe3yJibTaTaMu OCBOEHUS
o6Gpa3oBaTe/ibHOW NporpaMmbl (KOMMNETEHLMSIMU BbINYCKHUKOB):

Kop 1 Ha3BaHue nHaukaTopa 3HaHusA, YMEHNs, HaBbIKU
Kopg 1 Ha3BaHue KoMneTeHunn

KOMMNeTeHunn
MK-5 Cnoco6eH BbINOMHATh MK-5.2 3HaeT yCcTponcTBO 1 3HaTb: npoTtokonbl REST, gRPC,
paboTbl N0 CO34aHNI0 (PYHKLMOHMPOBaHNE COBPEMEHHBIX | SOAP, chopmaTthl AaHHbIX XML,
(Moandmkaumm) n WNC, npoTokosbl, nHTEpheiics n JSON
COMpPOBOXAEHUI0 hopmaTbl 06MeHa AaHHbIMU

YMeTb: NPUMEHATb NPOTOKO/
[laHHbIX B COOTBETCTBUM C
nocTaB/EHHOI 3agaqeit

Bnagetb: MHCTpyMeHTamu ans
otnagkn Web nnn REST cepsurcoB

MHPOPMALMOHHBIX CUCTEM

MK-5.5 HactpansaeT n 3HaTb: cpeacTea

yCTaHaB/IMBa€T onepaunoHHyto KOHTeHepu3aunn, pensiunoHHbIe,
cuctemy, CYB/, npuknaaroe Mo, [LOKYMEHTO-OpPUEHTMPOBAaHHE,

Heobxoagmmoe ansi
chyHKLMOHNPOBAHMS LIC K/0Y-3HAYEHWE XpaHumLa

[aHHbIX

YMeTb: BblOMpaTb KOPPEKTHbIN
Habop XpaHUNULL, AaHHbIX A1
peweHna 3agayn

Bnapetb: cpeacrteamu
KOHTEMHEepU3aLUUK, YTUIUTAMU
ynpasnenus CYb/,

12. O6bEeM gUCUMNANHBLI B 3a4eTHbIX eguHuUax/yac: 2/72

dopma NPOMEXYTOUHOI aTTecTalun: 3a4eT C OLLEHKOW

13. Buabl yue6HoOIi pa6oThbl

Bung y4ebHoi paboTbl CemecTp 6 Bcero
AyANTOPHbIE 3aHATUSA 48 48

JIEKUMOHHbIE 3aHATUA 32 32




lNpakTnyeckue 3aHATUA

JlabopaTtopHble 3aHATUA 16 16
CamocTosTenbHas paborta 24 24
[MpomeXxyToyHasa aTrecTaums 0 0
Bcero 72 72

13.1. CopgepxxaHme gUCUUNIUHBI

n/n | HaumeHoBaHue pasgena
ANCUMMNHBI

CogepxaHue pasgena
ANCLUMNINHBI

Peanusauus pasgena
ANCUMNIVHBI C NOMOLLBHO
OHNaliH-kypca, 9YMK

1. Jlekuum

11 NOSQL CYB/ Ha npumepe
OOKYMEHTO-

OpueHTMpoBaHHo MongoDB

MpuHUMNbl paboTbl C AOKYMEHTO-
opueHTupoBaHHol CYB[, A3bIk
3anpocos MQL

1.2 OnTnmMmsauna 3anpocos B
PostgreSQL

AHanu3 nnaHa 3anpoca,
pasfinyHble BapuaHThbl
onTuMM3aLmm 3anpoca

1.3 BroknpoBku B PostgreSQL

MprMeHeHne 6/10KMPOBOK Ha
YPOBHe 3anuncu npu
napasnnesnbHoii 06paboTke
JaHHbIX

1.4 Bpokep coobueHnii Kafka

N3yueHne NpmMHUMNOB paboThbl
6pokepa CoobLLEHNIA,
NnpMMeHeHne 6pokepa
COO0OLLIEHNIA

1.5 | B3aumopgeicTteme mexay

cepsucamun no REST, gRPC

N3yyeHne B3ammogeincTems
Mexay cepBrcamMu nocpencTsom
npotokosioB REST, gRPC

1.6 Key-value xpaHnnuuie Redis

3yyeHune NpuHLMNoB paboTbl
XpaHWIULWLA, NPYMEHEHNE KakK
BPEMEHHOE XpaHunuLLe

1.7 AHanutnuyeckan CYB/
ClickHouse

3yyeHne NpuHUMNOB paboThbl
aHanuTnyeckon CYB[

1.8 dainnosoe xpaHuauwe S3

N3yyeHne npuHLMNOB paboThl
S3-xpaHunuma

1.9 MpacboBas CYB/ Neo4dJ

N3yueHne npmHUMNOB paboTsl
rpacpoBoii CYB/, nsyyeHne
A3blka 3anpocos Cipher

2. TlpakTuyeckKue 3aHATUSA

3. JNa6opartopHble paGoThbl

3.1 PaboTa ¢ OKYMEHTO-
opueHTupoBaHHoli CYB/,

Peanusauus Spring-npunoxeHus
An4a sblonHeHns CRUD-
onepaumini ¢ MongoDB

3.2 Mwurpaumg gaHHbIX U3

Peanusauusa Spring-npuioxeHus




[OKYMEHTO-
OpueHTupoBaHHo B/l B

ANA MuUrpauun aaHHbIX
MongoDB - Postgresq|

penAaunoHHYI0
3.3 3anosiHeHve B/, B ogHOM Peanusauusa Spring-npunoxeHus
NOTOKEe, MHOTOMOTOYHO AN 3anonHeHusa 61
3.4 OnTMMnsaums 3anpocos B AHauM3 nnaHa UcnosiHeHusa ans
PostgreSQL onTUMU3aLnn pasnyHbIX BUOOB
3anpocos
35 Peanusauna npoatocepa ansa Peanusaums Spring-npuioxeHus
mMeHepkepa coobuleHuin kafka | npogyumpytowero coobuyeHus B
kafka
3.6 Peannsaunsa koHcloMmepa g/isi Peanusaums Spring-npuaoxeHus
kafka noTpe6AsIoLLErO COOBLLEHUS U3
kafka
3.7 MHOronoTo4yHoe 3anosiHeHue Peanuzaums Spring-npuaoxeHus,
B/, Postgresql ¢ KOTOPOE C UCMOJIb30BaHMEM
MCNo/b30BaHNEM BIIOKMPOBOK | eckonbKix MOTOKOB 3anonHseT B/,
Ha ypoBHe sanuncu Mpw aTOM ANa yCcTpaHeHus race
conditions HeobxoanmMo
Mcnoab30BaTh 6/I0KMPOBKM Ha
YPOBHE 3anucu
3.8 OnTummsauns paboTel Peanusaums Spring-npunoxeHus,
cepauca ¢ B/} ucnonb3sys KOTOpPOE MCMONb3YeT B KaYecTse
npomexyTtouHoe key-value P di Y
xpaHunuuie Redis Kewa Redis
3.9 HPMMGHGHMG CYBA Peanusaums Spring-npuaoxeHus
Clickhouse ans o6pa6oTku 6 Clickh
60MbLIAX AAHHbIX ans pabotel ¢ Clickhouse
3.10 | Vcnonb3oBaHue haiinioBoro Peanuzaums Spring-npuaoxkeHns
XpaHnnuiia S3, Ha npuvepe A1 YTEHUA U 3aMUCK JAHHbIX B S3-
peanunsaumy Minio XpaHUAMLLE
311 anM.eHeHme rpacosoit CYB/] Peanuzaums Spring-npuaoykeHns
Neo4j ona XxpaHeHus gaHHbIX 6 Neodi
CouMasibHbIX ceTel ANA paboTbl ¢ Neod)
13.2. Tembl (pasgenbl) AUCUUNIUHBLI U BUAbI 3aHATUNA
Ne | HaMmeHOBaHMe TeMbI NekuvoHHble | Mpaktuueckue | Nla6opatopHble | CamoctositenbHas | BCErO
n/n | (pasgena) 3aHATUA 3aHATNA 3aHATUA pabota
1 NOSQL CYB/[ Ha 4 2 2 8
npumMepe LOKYMEHTO-
OPUEHTUPOBAHHOIA
MongoDB
2 OonTummsaums 4 2 2 8
3anpocos B
PostgreSQL
BnoknpoBku B
3 3 1 2 6
PostgreSQL




4 Bpokep coobLueHni 3 1 5 6
Kafka
B3anmogelicTeue

5 MexXxay cepsucamu no 3 2 4 9
REST, gRPC

6 Key—_value XpaHunuwe | 5 5 4 9
Redis

7 | AHanuTnueckas CYbJ, | 4 2 2 8
ClickHouse

8 dainnosoe xpaHuauLe 4 5 4 10
S3

9 | rpachosas CYB/, 4 2 2 8
Neo4J

32 16 24 72

14. MeToaunuyeckune ykasaHus ans o6y4yarowmxcs no 0CBOEHUIO ANCLUNNHDI

PaboTa ¢ KOHCMeKTamMun Nekuuii U Npe3eHTauMoHHbIM MaTepuasioM; BbINoIHEHNE NPaKTUYECKNX
3a/1aHuit; BbINO/IHEHWE NTaboPaTOPHbIX 3afaHNiA; NOAroTOBKA K 3a4aHMsAM TekyLlei aTTectauuu.

15. NMepeyeHb OCHOBHOI 1 [ONOMHUTENbLHOI NUTepaTypbl, PECYPCOB UHTEPHET,

HEOGXOAVIMbIX A OCBOEHUA ANCUUNNUHDbI

Ne MCTOUHMK
n/n
1 MopryHos, E. . PostgreSQL. OcHoBbI Ai3bika SQL: yuebHoe nocobue / E. M. MopryHoB. — CaHKT-
MeTepbypr : BXB-Metepbypr, 2018. — 336 c. — ISBN 978-5-9775-4022-3. — TekcT
HEenocpeACTBEHHbINA.
Anand, V. Up and Running with ClickHouse / V. Anand. — 1st ed. — BPB Publications, 2021. — 280
2 p. — ISBN 978-9391392246. — TeKCT : HenocpeACTBEHHbIA.
Richardson, L. RESTful Web APIs: Services for a Changing World / L. Richardson, M. Amundsen,
3 S. Ruby. — 1st ed. — O'Reilly Media, 2013. — 404 p. — ISBN 978-144935-806-8. — TekcT :

HEMoCpeACTBEHHbINA.

6) gononHUTENbHAA NuTeparypa:

Ne VIcTOUHUK
n/n

Poros, E. B. PostgreSQL u3Hytpu / E. B. Poros. — Mocksa : MK Tlpecc, 2022. — 660 c. — ISBN
1 978-5-93700-122-1. — TeKCT : HENOCPEACTBEHHbIA.

Sharma, S. Modern API Development with Spring 6 and Spring Boot 3 / S. Sharma. — 2nd ed. —
2

Packt Publishing, 2023. — 494 p. — ISBN 978-1804613276. — TekCT : HenocpeaCTBEHHbIN.

B) MH(bOpPMaLMOHHbIE 3/IEKTPOHHO-06pa3oBaTe/ibHbIe Pecypchbl:



Ne

MNCcToUHNK
n/n

1 www.lib.vsu.ru — 3HB BI'Y

2 Redis. — Tekcm . 3/1€KMPOHHbLIU // Xabp : [caim]. — 2024. — URL

https://habr.com/ru/companies/wunderfund/articles/685894/ (dama obpaweHus 20.02.2023)

3 Microservices. — TeKCT : 9neKTpoHHbI /[ HannesDorfmann  : [cait]. — 2024. — URL

https://dzone.com/articles/microservices-part-3-spring-cloud-service-registry  (gara obpalleHus

20.12.2022)

16. NMepeyeHb y4eGHO-METOANUECKOro oGecrneyueHns 411 CaMOCTOATEIbHOW paGoThl

Neo
M CTOYHUK
n/n
1 Spring Tutorial

https://www.baeldung.com/spring-tutorial

17. NHcpopmaLMOHHbIE TEXHONOIMU, UCNOoJIb3yeMble ANA peainsauum yueGHou
OAVCUUIINHBI,BK/IIOYaA NporpamMmHoe o6ecrneyeHne u MHPOpPMaLMOHHO-CNpPaBoOYHble
cuctembl (Npy HEO6GXOAMMOCTH):

IDE Intellij IDEA 2023
18. MaTepuasibHO-TEXHNYECKOE o6ecnevyeHne AUCLUN/IUHbI:
MynbTMeanitHan NekunoHHas ayanTopus:

MK-Intel-i7, pabouee mecTo npenogaBaTesisi: NPOEKTOP, BUAEOKOMMYTATOpP, MUKPOXIOH,
ayamocucTema, creypuann3npoBaHHas Mebesnb, Bbixos B VIHTEpHET, A0CTyN K (hoHAaM y4e6Ho-
METOANYECKON AOKYMEHTALMN N 3M1EKTPOHHBLIM U34AaHUSIM.

KoMmnbloTepHbIli Knacc :

MK-Intel-i7, cneynannsnpoBaHHasa mebenb: OCKa MapkepHasa 1 WT., CTosbl, CTYNbS; AOCTYN K
doHaamM y4e6HO-MeToANYECKOW AOKYMEHTaUUN N 31EKTPOHHLIM U34aHNAM, AOCTYN K
3N1EKTPOHHBLIM B6MB/INOTEYHBIM CUCTEMAM, BbIXo4 B /IHTEpHeT.

19. OLeHOUYHbIe cpeAcTBa ANA NPOBeAEHUs TeKyllleli 1 NPOMeXYTOUHOW aTTecTauuii

MopaAoK OLEHKN OCBOEHMST 06yYaloLLMMUC y4ebHOro maTeprana onpeaenseTcs Cogep)xaHem
cneayoLmx pa3aenos AMCUUNUHDI:

Ne | Pasgenbl AMCLMNANHBI Kog Koa nHavkaropa OLeHOYHble cpeAcTBa 415 Tekyluelt
n/n | (mogynw) KoMneTeHumum aTTectayumu
1 NOSQL CYB[ Ha MK-5 MK-5.2

npumepe LOKYMEHTO-

opmeHTmposaHHoﬁ Nab6opatopHas pa6oTa

MongoDB
2 Ontummusauma 3anpocos B | MK-5 MK-5.5

PostgreSQL

Nab6opatopHasa pa6oTa




3 | bnokuposku B PostgreSQL | MK-5 MK-5.2, MK-5.5
Nab6opatopHas pa6oTa
4 Bpokep coobuieHnii Kafka | MK-5 MK-5.2, MK-5.5
Nab6opatopHas pa6oTa
S B3avmopencTene mexay MK-5 MK-5.5
cepsucamu no REST,
gRPC Nab6opatopHas pa6oTa
6 Key-value xpaHunuiie MK-5 MK-5.2, NK-5.5
Redis
Nab6opatopHas pa6oTa
7 | AHanntuyeckaa CYB/[ MK-5 MK-5.2
ClickHouse
Nab6opatopHas pa6oTa
8 ®daiinosoe xpaHunue S3 | NK-5 MK-5.2, MK-5.5
NabopaTopHas paboTa
9 NpadpoBas CYB/[, Neo4J MNK-5 MK-5.2, MK-5.5
NabopaTopHas paboTa

MpomexyTouHas aTTecTauus
dopma KOHTPOSE — 3a4eT C OLEeHKOIA
OLeHOYHblEe CpeacTBa /1S NPOMEXYTOYHOI aTTecTauum

20 TunoBble OUEHOYHbIE CPEACTBA U METOAMUYECKUE MaTepuabl, onpeaensoume
npoueaypbl OLeHNBaHUA

20.1 TeKyLUil KOHTPOJIb YyCNeBaeMoCTun

KOHTpPO/Ib YCNeBaeMocCTy Mo ANCLUMNJIMHE OCYLLECTBSETCS C NOMOLLbI0 CleAyoLLIMX OLEHOUYHbIX
CpeAcTB: pybexHble aTTecTauum nabopatopHble paboThbl. MepeyeHb 3agaHunii ans
na6opaTopHbIX paboT COOTBETCTBYET TEMAM 3aHATUIA. PelleHne Kaxaoro 3aaHns A0/MKHO
6bITb [AOBE/IEHO [0 KOMMbLIOTEPHO peanu3auun.

20.2 MpomeXyTouHas aTTectauus

lNpomexyToyHada aTtTecTtaumsa no gUCLUUNINHE OCYLLLECTBIAETCA C NOMOLLBIO CieAYyHOLLINX
OUEHOYHbIX CPpencTB. CO6€C€,D,OBaHl/Ie no 6unetam K 3a4eTy.

MepeyeHb BONPOCOB K 3a4eTy:



NOSQL CYB/ Ha npymMmepe LOKyMeHTO-OpreHTMpoBaHHoO MongoDB:
*  ¢dopmMaT XxpaHeHus AaHHbIX B B/,

*  Tunbl TabAUL,

®  TUMbl MHAEKCOB;

®  43blK 3anpocos MQL.

OnTummsayma 3anpocos B PostgreSQL:

®  MHTepnpeTauus naaHa UCNOJIHEHUS;

*  onTMMM3aUma 3anpoca ¢ punbTpauyment no AND;
*  onTMMM3auMs 3anpoca ¢ duabtpaumert no OR;

® join-3anpoc;

® 3anpoc c order by;

® arperaTHbIi 3anpoc.

Bnokuposkn B PostgreSQL.:

®  G/JIOKMPOBKKU Ha ypoBHe bJl;

®  GJOKMPOBKM C UCMOJIb30BAHMEM BHELLHErO XpaHMUAMULLA.
Bpokep coobueHunin Kafka:

® onpegeneHue TONWUKa;

® onpepeneHve pasgena;

® onpegeneHne KOHCIOMep rpynnbi;

®  CTPYKTypa cooOLeHMs;

* npogtocep coobLLeHUI;

®  noTpebuTtenb CoobLEHUN.

B3avmopencteue mexay cepsucamu no REST, grpc:
® onpegeneHne REST-meTon0B;

®  BapWaHTbl UCMONb30BAHMA grpc.

Key-value xpaHunuiie Redis:

®  BapuaHTbl Ucnoab3oBaHus Redis;

®  BCTaBKa [AaHHbIX B XPaHUULLE;

®  BbIGOPKA AAHHbIX;

®  BbITECHEHME JAHHbIX.

AHanntunyeckaa CYb/ ClickHouse:

®  0cobeHHOCTU peanu3aumm aHanuTudecknx CYb/;
e BapuaHTbl ucnonbsosaHus Clickhouse;

® BCTaBKa AaHHbIX B B/[;

® yTeHue JaHHbIX n3 b/.

daiinoBoe xpaHunuue S3:

®  BapuaHTbl UCNOJIb30BaHUA S3;



®  YyTeHue AaHHbIX U3 XPaHWUIULLA;
®  3aMMUCb AAHHbIX B XPaHWUMLLE.

9. lpagposas CYB/[ Neo4J:
®  BapwuaHTbl UCNonb3oBaHMA Neodj;
®  YyTeHMe AaHHbIX U3 XPaHWIULLA;

° 3aMnUCb AaHHbIX B XpPaHUINLLE.

Kputepum oueHnBaHUS

LLIkana oueHoK (B 6annax)

O6yyatolLmiics oTBeYaeT Ha BCe BOMPOChI NPaBUbHO. 3 6anna
Ob6yyatoLLmiics oTBEYaeT Ha Bce BOMpockI. [lonycKatoTtcs 2 6anna
He3HayMTe IbHbIe HETOYHOCTMU.

O6yyatolmiics oTBeyaeT He Ha Bce Bomnpockl. OTBeT He (1 6ann
COAEPXKUT rPyObIX OLLUMOOK.

O6yyatoLLMiAcs OTBEYaEeT He Ha BCe BOMPOChI. 0 6annos

MpUCyTCTBYIOT rpybbie OLWNBKM UM HETOYHOCTMU.




