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1. NTACNOPT MPOrPAMMbI MPOU3BOACTBEHHOW NPAKTUKMU
1.1. O6AQCTb NPMMEHEHUSA NPOrPAMMbI MPOU3BOACTBEHHOU NMPAKTUKMU

[Moorpamma MpPom3BOACTBEHHOM MPAKTUKM NMPOXDECCUOHAABHOIO MOAYAS
MM.05 MpoeKkTMpoBaHME U PA3PADOTKA MHAOOPMALMOHHBIX CUCTEM SBAIETCS
COCTOBHOM YACTbIO MPOrPAMMbI NMOATOTOBKM CMELIMAAMCTOB CPEAHETO 3BEHA
no cneumaAbHoCcTM CI1O B cootBeTctBun ¢ PIOC no cneumaasHocTn 09.02.07
MHODOPMAUMOHHBIE CUCTEMbBI U MPOTPAMMUPOBAHME B HOCTM OCBOEHMS
OCHOBHOTO BMAQ MPOXDECCUOHOABHOM AEATEABHOCTM “TIPOEKTUPOBAHME U
PA3PABOTKA MHADOPMALLMOHHBIX CUCTEM ",

1.2. Uean u 30AQ4M NPOrPAMMbI MNPOU3BOACTBEHHOU MNPAKTUKM —
Tpe6GOBAHUS K pPE3yAbTATAOM OCBOEHMUS MNPOrpaMMbl MPOU3IBOACTBEHHOM
NPAKTUKU

B pe3yAbTaTE MPOXOXAEHUA MPOM3BOACTBEHHOM MPOKTUKM  CTYAEHT
AOAXKEH OCBOMTb OCHOBHOM BUMA  AEATEABHOCTM  “TIPOEKTUPOBAHME U
Pa3pPaAbOTKA  MHAOOPMALIMOHHBIX  CUCTEM” U COOTBETCTBYIOLLIME  EMY
NPOJdOECCHMOHAAbHBIE KOMMETEHLLMM.

1.2.1 Nepe4yeHb NPodPEeCCUOHAAbHbIX KOMNETEHLUMUM:

MK-5.1. Cobupatb MCXOAHbIE AQHHbIE AAd PA3PAOOTKM MPOEKTHOM
AOKYMEHTALMM HO MHCDOPMALIMOHHYIO CUCTEMY.

[K-5.2. Pa3pabartbiBATh  MPOEKTHYIO AOKYMEHTALMIO HA paA3paboTtky
MHADOPMALMOHHOM CUCTEMbI B COOTBETCTBMM C TPEDOOBAHUIMM 3AKA3YMKA.

MK-5.3. Pa3pabartbiBATb MOACUCTEMbI BE30MNACHOCTU MHAOOPMALMOHHOM
CUCTEMbI B COOTBETCTBUM C TEXHUHECKMM 3AACHUEM.

MK-5.5. OCyLLLECTBAATL TECTMPOBAHME MHADOPMALIMOHHOM CUCTEMbI HO
3TAMNE  OMbITHOM  BKCMAYATALUMM C  OUKCAUMEM  BbISBAEHHbLIX  OLLIMOOK
KOAMPOBAHMSA B PA3PAOATEIBAEMbBIX MOAYAIX MHADOPMALUMOHHOMU CUCTEMBI.

MK-5.6. Pa3pabaTtbiBATb TEXHUYECKYIO AOKYMEHTALMIO HA IKCMNAYATALMIO
MHAOOPMALMOHHOM CUCTEMBI.

[K-5.7. Npom3BOAMTb OLLEHKY MHAOOPMOLMOHHOM CUCTEMbI AAS BbISBAEHMS
BO3MOXXHOCTM €€ MOAEPHM3ALMMN.



1.2.2.Pe3yAbTATbl NPOXOXXAEHUSA NPOU3BOACTBEHHON NPAKTUKU

C  LUeAbldo  OBAGAEHMS  YKA3AHHBIM  BMAOM  MPOJDECCHMOHOABHOM
AEATEABHOCTM U COOTBETCTBYIOLLIMMM NPOCPECCUMOHAABHBIMM KOMMETEHLMAMM
OOYYAIOLLMMCH B XOAE OCBOEHMUA MPOrPAMMbI MPOM3BOACTBEHHOM MPAKTUKM
AOAXKEH:

1. B cOOTBETCTBMU C MUHMMOAbHbIMU TPEOOBAHUAMU K PE3YALTATAM
OCBOEHMUSI BUAA  AesiTeAbHocTM  “[lpoekTupoBaHMe U paspaboTka
MHPOPMALLMOHHBIX cuctem” no ProcC:

a. MpuobpecTu nNpPAKTUH4ECKMU ONbIT B YMNPOABAEHWMM MPOLLECCOM
PA3PABOTKM MPUAOXKEHUM C UCMOAb3OBOHMEM MHCTPYMEHTAAbHbBIX CPEACTB,
obecneyeHnn  cbopa  AQHHBIX  AAS  QHOAM3A  MCMOAb3OBAHMA U
ADOYHKUMOHUPOBAHMA MHADOPMALMOHHOM CUCTEMbI, MPOrPAMMMPOBAHMM B
COOTBETCTBMM C TPEDOBAHMAMM TEXHMHECKOTO 30AQHMUY, MCMNOAbB3OBAHMM
KOUTEPUMEB  OLLEHKM  KAYECTBA M HAAEXHOCTM  JOYHKLMOHUPOBAHMUS
MHOOPMOLMOHHOM  CUCTEMbI, MPUMEHEHMU  METOAMKM  TECTUPOBAHMS
PA3pPAOATLIBAEMbIX MPUAOXKEHMM, OMPEAEAEHMM COCTABA ODOPYAOBAHMS U
NPOrPAMMHbBIX ~ CPEACTB  PA3pPABOTKM  MHAOOPMALMOHHOM  CUCTEMBI,
PA3PADOTKE AOKYMEHTALMM MO IKCMAYATALUMU MHADOPMALMOHHOM CUCTEMBI,
MNOOBEAEHMM  OLIEHKM KOAYECTBA U  DKOHOMMYECKOM  SFPIDEKTUBHOCTM
MHADOPMALMOHHOM CUCTEMbI B PAMKOX CBOEMN KOMMETEHLLMM, MOAMCOUKALLMM
OTAEAbHbIX MOAYAEN MHAOOPMALMOHHOM CUCTEMBI.

L. YMeTb  OCYLLECTBAATL  MOCTOHOBKY  30AQ4 MO  oOpabotke
MHADOPMALMK, MPOBOAMTE QAHOAM3 MPEAMETHOM OBAACTM, OCYLLLECTBAATL
BbIDOP MOAEAM U CPEACTBA MOCTPOEHUI MHAOOPMALMOHHOM CUCTEMbI U
NPOrPAMMHbBIX CPEACTB, MCMNOAb30BATh AATOPUTMbI OBPABOTKM MHADOPMALLMM
AN PA3AMYHbBIX NPUAOXKEHMMN, peLIaTh NPUKAQAHbIE BOMPOCHI
NPOrPAMMUPOBAHMA M 93bIKO  CLEHAPUEB AAS  CO3AQHMUE  MPOTPAMM,
Pa3pabAThIBATL  TPAOUYECKMM  UHTEPADEMC MPUAOXKEHMUI, CO3AABATL M
YMPOBASTb  MPOEKTOM MO  pPA3PAOOTKE MPUAOXKEHMUA, MNPOEKTUPOBATL U
PA3PA0ATLIBATE CUCTEMY MO 3AAQHHbBIM TREDOBAHMAM M CNELUMPOUKALLMAM.

C. 3HATb OCHOBHblIE BWAbI M MPOLLEAYPbl OBPABOTKM MHADOPMALMM,
MOAEAM N METOAbI PELUEHMA 30AQY OOPABOTKM MHADOPMALMKM, OCHOBHbIE
NAQTAOOPMbI AAS CO3AQHMUS, MCMNOAHEHMA U YNPABAEHUI MHADOPMALLMOHHOM
CUCTEMOMN, OCHOBHbIE TMPOLLECCHI YMNPABAEHUS MPOEKTOM PA3PADOTKM,
OCHOBHbIE MOAEAU MOCTPOEHUT MHAOOPMALMOHHBIX CUCTEM, UX CTPYKTYPY,
OCOBEHHOCTU 1 OBAACTU MPUMEHEHMA, METOABI M CPEACTBA MPOEKTUPOBAHMS,



PA3PABOTKM U TECTUPOBAHMS  MHADOPMALIMOHHBIX  CUCTEM, CUCTEMY
CTAHAQPTM3AUMM, CEPTUAOUKALIMM U CUCTEMY oObDecnevyeHus Ka4ecTBd
NPOAYKLMM..

2. B cooTtBetctBMM C [lepe4yHeM 3HOHMHU, YMEHUU, HABLIKOB B

COOTBETCTBMU CO cneuucpmukaumen CTAHAAPTA AEMOHCTPALMOHHOrO
3k3ameHa KOA 2.1 pasaeA 4 “lporpaMMHUpPOBAHME HO CTOPOHEe cepsepa ”,
CNEeUMAANCT AOAXKEH 3HATb M MOHUMAT:
Cneumaamct AOAXEH 3HQATb " NOHWMMATb: NPOLLEAYPHbIE U
OObEKTHO-OPUEHTUPOBAHHbIE  43blkk  PHP, Python, Node.js; OCHOBHblE
NPUHLUMMNbI U MPABUAC MCMOAb3OBAHMSA OTKPbITbIX OMOAMOTEK M GOPEMMBOPKOB;
PACNPOCTPAHEHHBIE MOAEAM OPFOHM3ALMM U XPAHEHUS ACQHHbLIX; OCHOBHbIE
NPUMHUMMbI CO3A0HUS ©A3 AQHHbLIX; OCHOBHbIE MPUMHLMMLI OOMEHA ACHHbIMM
MEXAY KAMEHTOM UM CEPBEPOM; METOAbI PABOTLI C MPOTOKOAAMM SSH/(S)FTP
NPU MOAKAIOYEHUM K CEPBEPAM; CNOCODLI PA3PABOTKM NPOTPAMMHOTO KOAQ
B COOTBETCTBMM C MATTEPHAMM MPOEKTUPOBAHMSA; OCHOBHbIE MPUHLMMI
obecneyeHmd 6e30nacHOCTM BED MPUAOXKEHMS.

CneumaAmcTt  AOAXKEH  YMETb: pPaA3padbaTbiBOTb  MPOLEAYPHbIM U
OObEKTHO-OPUEHTUPOBOHHbIM NPOrPAMMHbIN KOA,; Pa3PAabATLIBATH
BeD-cepBMCbl C npumeHeHnem PHP, Python, Node.s B COOTBETCTBMM C
TEXHUYECKMM 30AQHMEM; CO3ACBATH OUOAMOTEKM M MOAYAM AAS BbIMOAHEHMS
NOBTOPMMOLLMXCS 30AQY; PA3PADATHIBATL BED-MPUAOXKEHUS C AOCTYNOM K SQL
NOAOOHbIM ©A30M AQHHBIX; co3aaBath SQL (Structured Query Language)
30MNPOChl M KOHCTPYKUMM, obecneymBarb ©OEe30MACHOCTb  (YCTOMYMBOCTb
BED-MPUAOXKEHMA K ATAKAM U B3AOMAM); UHTETPUPOBATb CYLLLECTBYIOLLMM U
CO3AQBATb HOBbIM MPOrPAMMHbBIM KOA C APl (Application Programming
Interfaces); MCNOAb30BATb OTKPbLITbIE ODUDOAMOTEKM M FOPEUMBOPKM.

1.3. KoAM4EeCTBO HYACOB HO OCBOEHME NPOrpaMMbl NMPOU3IBOACTBEHHOM
NPAKTUKM

[MporpamMma  NPOM3BOACTBEHHOM MPAKTKMKKM [IM.05 TpoekTMpoBaHMe 1
PA3PADOTKA MHADOPMAUMOHHBIX CUCTEM PACCYUTAHA HA MPOXOXAEHUE
CTYAEHTAMM NPAKTUKM B OObeMe 125 HOCOB.

PacrnpeaeAeHme pPasAeAoB M TEeéM N0 4HYOCAOM  MPMBEAEHO B
TEMATUHECKOM MAAHE.



2. CTPYKTYPA U COAEP)XAHUE NPOU3BOACTBEHHOW NMPAKTUKHU

[MpakTM4eckas MNOATOTOBKA OCYLLLECTBAAETCS B «OT «CKMADOKCY HO
o0pa30BATEABHOM NAATGOPMe  hitps://go.skilloox.ru/  MUCKAIOYUTEABHO C
NPOUMMEHEHNEM AMNCTOHLMOHHbBIX O0PA30BATEAbHbIX TEXHOAOTUI 7
DAEKTPOHHOIo 0by4YeHMs.

2.1. O6bem nNpPoOU3BOACTBEHHOU MPAKTUKM U BUAbI NMPOU3IBOACTBEHHOMU

paboThbl
Buabl paboT O6bem yacos M3 HUX B doopme
NPAOKTUYECKOM
MNOATOTOBKM
Mpoun3BoACTBEHHAS NPAKTUKA 125 125
(Bcero)

B TOM YNCAE!

® O3HOKOMMUTEAbHOS 8 8
AEATEABHOCTb

® MPAKTMYECKAN AEATEABHOCTb 109 109

e OPOPMAEHME OTHETHOM 8 8
AOKYMEHTALLMM

MMpOMEXYTOYHAS ATTECTALLMA B OOPME
AncbepeHUMPOBAHHOrO 3a4eTa




2.2. TeMaTU4ECKUI NAQH U COAEPXXAHUE NMPOU3BOACTBEHHOM NPAKTUKM

HamnmeHn Coaep>XaHMe MNPOU3BOACTBEHHOM MPAKTUKM KOA-BO 4YOCOB
OBAHME

PA3AEAO

B, BUADI

AEATEAD

HOCTM
Pasaea 1. | LleAb 1 30AQ4M NPAKTUKM. BbIAQYQ 30AQHMM HO MPAKTUKY. XAPAKTEPUCTUKA U 4
O3HAKOM | oBLLIME CBEAEHMS O MPOEKTE.
NTeAbHAA
40CTb MHCTPYKTAX OBYHAOLLIMXCS MO O3HAKOMAEHMIO C TRPEDOBAHUIMM OXPAHbI TPYAQ, 4
NPAKTHKA | texHMKM ©6E30MNACHOCTM, MOXAPHOM 6E€30MNACHOCTM, A TAOKXKE MPABUACMMU

BHYTPEHHETO TPYAOBOIO PACMOPAAKA.
Paszaea | Buabl paborT. 109
2. 1. O3HOKOMAEHME C KOMMAEKCHbIM 30A0HMEM B chopmarte kenca (Obpasel,
[poakTny 30A0HUSA NPUBEAEH B [1pUAOXKEHMM 1)
eckas 2. BblaeAeHUME B KOMMNAEKCHOM 30AQHMM BUAOB AEITEABHOCTU M 3AACQYH BXOAALLLMX
AEATEAD B TEKYLLLYIO MPOM3BOACTBEHHYIO NPAKTUKY (MTPOEKTUPOBAHME U PA3PABOTKA
HOCTb MHADOPMALLMOHHBIX CUCTEM)
3. BbIMOAHEHME BbIAEAEHHbDIX M3 KOMIMAEKCHOTO 30AQHMS 3AACH.
4. 3QLUMTA PE3YABTATOB BbIMOAHEHMS 3AAQM.

Pasaea 3. | OBOOLLLEHME MATEPUAAOB MPAKTUKM, MOATOTOBKO OTHETA MO NPAKTMKE (B T.M. 6
OPOPMA | AHeBHMK)

eHne

otyeTHoM | CAQHQA OTYETA MO MPAKTUKE. AMADFEPEHLMPOBAHHbIN 3A4ET. 2




AOKYMEHT
QLM nNo
MPaKTHKe

125

B COOTBETCTBMM C MOAOXKEHMEM O NPAKTUHECKOM MOAFOTOBKE ODY4AIOLLMECH:

- HAMPABAJOTCS HO MPAKTUKY B COOTBETCTBMM C PACMOPIAMTEABHBIM OKTOM OOPA30BATEABHOM OPIAHU3ALMM;

- MPWM HONPOBAEHMM HA MPAKTUKY OOYHAOLLMECS MOAYHAIOT YCTAHOBOYHbIE ACHHbIE: LLEAM M 3AAQYM MPAKTMKM, O
TAKXKE MHAMBUAYOABHOE MAM FPYMMOBOE 3AACHME MO OCBOEHMIO KOMMETEHLIMM, COOTBETCTBYHIOLLIMX BUAY
AEATEABHOCTM “[TPOEKTMPOBAHME K PA3PADOTKA MHADOPMALIMOHHbBIX CUCTEM";

- MPOXOASAT MHCTPYKTAXK OBYHQIOLLIMXCS MO O3HOKOMAEHMIO C TPEOOBAHMAMM OXPAHBI TPYAQ, TEXHMKM
0Ee30MNACHOCTH, MOXAPHOM BE30MNACHOCTH, A TAKXKE MPABUAOMM BHYTPEHHETO TPYAOBOIO PACMNOPAAKA;

- B MEPUOA MPAKTUKM BbIMOAHAIOT MOAYYEHHOE 30AAHME U OGDOPMAMOT OTHET (CPOPMY OTHETA U KOHKPETHOE
30AQHME OBYHAIOLLIMECS MOAYYAIOT MPUM HAMPABAEHMM HA NPAKTUKY);

- MO OKOHYQHUM MNPAKTUKM OBYHAIOLLIMECS 3ALLIMLLAKOT OTYET O MPOXOXAEHUM NPAKTUKM MPENOAQBATEAIO.



3. YCAOBUSA PEAAU3ALLUM NPOU3BOACTBEHHOW NPAKTUKHU

3.1. Tpe6GoOBAHMA K MMUHUMOABHOMY MATEPUAABHO-TEXHUYECKOMY
ob6ecnevyeHuio

[MPOU3BOACTBEHHAS NPAKTUKA NPOoBOAUTCH B AHIMTOO «OBpa3oBATEAbHbIE
TEXHOAOTUM «CKMADOKC) (KOpODOKA HABBLIKOB)Y), O TAKXE B OPraHM3AUMIX MO
npodoualo  crneumaabHocT  09.02.07 MHPOPMAUMOHHBIE  CUCTEMbBI U
NPOrPAMMUPOBAHME HA OCHOBE AOTOBOPOB, BKAIOYAS CETEBLIE, 3OKAIOHAEMBbIX
mexay «OT «CKMABOKCH U DSTUMM OPTAHU3ALMAMM.

MpakTM4eckas MOATOTOBKA PEAAM3YETCS HA OCHOBAHMM AOrOBOPA O
NPOKTMHECKOM MOAFOTOBKE 0BOYYatoLLMXCa Ne 14062023 ot 14 moHg 2023 road C
OOLLECTBOM C ONPAHMYEHHOM OTBETCTBEHHOCTLIO «BK).

MNP OM3BOACTBEHHYIO NPAKTUKY MOXHO NPOBOAMTb KOK
KOHLLEHTPUPOBAHHO, TAK M PACCPEAOTOYEHO.

OBopyAOBAHME OpPraHm3auUmMm/npeAnpPUITUA AOAXHO BKAKOYQATb
MHAMBUAYOAbHbIE MEPCOHAAbHbIE KOMMbIOTEPDI.

1. OnepaumoHHas cuctema Windows, Linux, MacOs ooULMAABHO
NOAAEPXKMBAEMAST PAPABOTYIMKOM HA MOMEHT MPOXOXKAEHMSA MPAKTUKM

2. bpaysep Google Chrome, BepCrn NOCAEAHEN HO MOMEHT
NPOXOXAEHMI NPAKTUKM

3. YyeTHas 3anuch Google

4, OdoumcHbin naker Google Workspace

3.2. UHdbopMmaumoHHOe obecnevyeHne obyHeHus, OpraHusauum U NPoOBeAeHUS
NPOM3BOACTBEHHOM NPAKTUKMU

3.2.1 HopMaTUBHbIE AKTbI:

- PeAePAAbHbIM 30KOH OT 29.12.2012 Ne 273-93 "“O0 0Opa30BAHMM B
Poccumnckom Peaepaumm’

- Mpukas MUHUCTEPCTBA HAYKM KM BbICLLEro OOPA30BAHMA POCCUMMCKOM
Peaepaumm Ne 885, MUHMCTEPCTBA NPOCBELLEHMI POCCHMMCKOM Peaepalm
Ne ot 390 05.08.2020 "O npaKtM4ecCKoM MNOATOTOBKE OOYYAIOLLMXCA'".
(3apermcTpupoBaH B MmHiocTe Poccumckom Peaepauimm 11.09.2020 Ne 59778)

- beAEePAAbHbIM FOCYAQPCTBEHHbIM OOPA30BATEAbHbIM CTAOHAQPT
CpeAHEro npodoeCcCUOHAABHOIO 0OBOpPa30BAHMA No npodoeccum 09.02.07
MHADOPMALIMOHHBIE CUCTEMbI M MPOTPAMMMPOOBAHME.



-MonoXeHMe O POPMAOX, MEPUOAMHHOCTM U MOPIJAKE MPOBEAEHMS

TEKYLLLErO  KOHTPOAS  YCMEBAEMOCTM U MPOMEXYTOYHOM  ATTEeCTALMM

oby4vatoLLmxca «OT «CKMADOKC.

3.2.2 Nepe4yeHb peKOMEHAYeMbIX Yy4eOHbIX U3AaHUU, UHTepHeT-pecypcos,
AOMOAHUTEABHOU AUTEPATYPbI.

3.2.2.1. OCHOBHbIE DAEKTPOHHbIE U3AOHUS (SAEKTPOHHbIE PECYPCHI)

1. Amcbes, . A. lMporpammHoe obecnevyeHme KOMMbIOTEPHbIX CETEU U
web-cepBepos . yyebHoe nocobue / I A. Aucoes, 1.KO. PomaHos, KO.M.
Ackepko. — MockBa : MHPPA-M, 2023. — 145 c. — (CpeaHee
NnpodoecCHMoHaAbHOE 0obpasoBaHme). - ISBN 978-5-16-014514-3. - TekcT
DAEKTPOHHbIM. - URL: https://znanium.com/catalog/product/1878635
(aaTa obpaLeHma: 07.04.2023). — Pexkxmm AOCTYNA: Mo MOAMMUCKE.

. Hemuosa, T. N. KomMMbloTEPHASN rpadomka U web-AM3amH . y4yebHoe
nocobue / T.N. Hemuosa, T.B. KazaHkoBa, A.B. LLUHAKMH ; noa pea. A.T.
farapuHon. — Mocksd : POPYM : MHPPA-M, 2023. — 400 c. + Aor.
MATEPUAALI [DAEKTPOHHBIM pecypc]. — (CpeaHee NpodheCCMOHAAbBHOE
obpa3oBaHme). - ISBN 978-5-8199-0790-0. - TeKCT : DAEKTPOHHbIM. - URL:
https://znanium.com/catalog/product/1905248  (aata  obpalleHms:
07.04.2023). — Pexxmm AOCTYyNaA: MO NOAMNUCKE.

. Hemuosa, T. U. Mpaktikym no mHdbopmMmatmke. KoMnbloTepHAsS rpadomKa
n web-Am3amH : yyebHoe nocobume / T.1. Hemuosa, KO.B. Hazaposa ; noaA
pea. A.l. TarapmHon. — MockBa . POPYM : UHPPA-M, 2023. — 288 c. +
Aorn. MATEPUAADI [DAEKTPOHHbIM pecypc]. — (CpeaHee
NnpodoecCHMoHaAbHOE 0Bpa3oBaHme). - ISBN 978-5-8199-0800-6. - TekcT
SAEKTPOHHbIM. - URL: https://znanium.com/catalog/product/1908342
(aaTa obpalLeHms: 07.04.2023). — PexXXmm AOCTYNA: MO MNOAMMCKE.

. Pepoposq, . H. PaspaboTtka, BHeEAPEHME 1 AAQNTALMA MPOTPAMMHOTO
obecneyeHns OTPACAEBOM HAMPABAEHHOCTM . y4ebHoe nocobue / I.H.
Peproposa. — Mocksa : KYPC : MHPPA-M, 2023. — 336 c. — (CpeaHee
NpodoecCHMoHaAbHOE 0Bpa3oBaHme). - ISBN 978-5-906818-41-6. - TekCT .
SAEKTPOHHbIM. - URL: https://znanium.com/catalog/product/ 1896457
(aaTa obpaLLeHms: 13.04.2023). — PeXXmm AOCTYNA: MO NOAMMCKE.

3.2.2.2. AONOAHUTEABHbIE MCTOYHUKM



. AMKoB A. B. MatemaTtmyeckme aAropmutmel Ha Javascript // N3sectug MY
WM. B.I'. beAnHckoro. 20089. Nel7. URL:
https://cyberleninka.ru/article/n/matematicheskie-algoritmy-na-javascri
pt (aata ob6paieHms: 07.04.2023).

. Xymkos P., LapbirH E. MeToabl MNPEABAPUTEABHOM  OMTUMM3ALLUM
nporpamm Ha a3bike JavaScript // Tpyabl MCIT PAH. 2015. Neé. URL:
https://cyberleninka.ru/article/n/metody-predvaritelnoy-optimizatsii-prog
ramm-na-yazyke-javascript (aata obpaieHma: 07.04.2023).

. cavyeHko, O. B. MporpammHoe obecnevyeHme KOMMNbIOTEPHbIX CETEN .
y4ebHoe nocobume / O.B. MCAY4eHKO. — 2-€ U13A., UCMP. 1 AOM. — MOCKBQ
MHPPA-M, 2023. — 158 c. — (CpeaHee npodreCCHUOHAAbHOE
obpa3oBanHme). - ISBN 978-5-16-015447-3. - TEKCT : DAEKTPOHHbIM. - URL:
https://znanium.com/catalog/product/1933141 (r0TQ  OBpaALLLEeHMS:
07.04.2023). — Pexxmm AOCTYyNaA: nNo NOAMNUCKE.

. Kupyna, 4. JavaScript ¢ HyAd : NpakTnieckoe pyKoBOACTBO / Y. Kupyna. -
CaHkr-Metepbypr : Mutep, 2021. - 400 c. - (Cepwus «bmbamoteka
NPOrPAMMUMCTAY). - ISBN 978-5-4461-1701-7. - TEKCT : SAEKTPOHHbIM. - URL:
https://znanium.com/catalog/product/1739595  (aata  obpaLlleHms:
07.04.2023). — Pexxmm AOCTYNaA: No NOANUCKE.

. Heyctpoes A.B. Maccuebel JavaScript // Hayka, o0pa3oBaHuME U
KYABTYPQ. 2016. Ne7 (10). URL:
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4. KOHTPOAb U OLLEHKA PE3YABTATOB OCBOEHUA MPOU3BOACTBEHHOM NPAKTUKU

KOHTPOAb M OLLEHKQA PE3YABTATOB OCBOEHMS MPOM3BOACTBEHHOM MPAKTMKM OCYLLLECTBASETCS PYKOBOAMTEAEM

NPAKTHKM OT MPEANPUITUS U PYKOBOAMTEAEM MPAKTHKM OT OOPA30BATEABHOM OPTAHU3ALMM.

Koa u OCHOBHbIE NOKA3ATEAU OLLEHKU PE3yAbTATA PopMbI “
HOUMEHOBAHUE MEeTOADI
npocdeccmnoHAAb KOHTPOAS U
HbIX U OOLLLUX OLLEHKM
KOMNEeTEeHUMUH,
doopmupyembix B
pamkax
NPOU3BOACTBEHH
OMN NPAKTUKMH
MK-5.1. Cobupars | OueHKa “OTAUYHO": 3awmra
MCXOAHbBIE e COOpPAHbl MCXOAHbIE AQHHbBIE AAd PA3PADOTKM MPOEKTHOM | PE3YABTATOB
AQHHblE AAS AOKYMEHTALMU HO MHADOPMALMOHHYIO CUCTEMY. BbIMOAHEHMS
0Qa3pABOTKM e Yepes 3aWMTY PE3IYALTATOB MU OT4ET O  MNPAKTMKE | 30AQHMUS; OTYET O
MDOEKTHOR NPOAEMOHCTPMPOBAHAO MNOAHQOS CAHOOPMUPOBAHHOCTD | MPAKTUKE;
AOKYMEHTALMM TPEeOYEMBbIX 3HOHMM, YMEHMM, MPAKTUHECKOTrO OI'IbIT?I MHTEPNPETALLMS
a e LleAn, 30AQ4M U PE3YALTATbI MPOM3BOACTBEHHOM MPAKTUKU | PE3YABTATOB
MNOAHOCTbIO BbINMOAHEHDI. HABOAIOAEHMM 30
MHEPOPMALOHH AEATEABHOCTbIO
yio chcremy OueHka “xopowio”: oby4aloLLLerocs B
e COOpPAHbI MCXOAHbIE ACQHHbBIE AAS PA3PADOTKM MPOEKTHOM | NpoLuecce
AOKYMEHTALMM HO MHODOPMALIMOHHYIO CUCTEMY. NPAKTUKM.

e Yepes  3alUMTY  PE3YAbBTATOB UM OT4eT O  MNPOKTMKe




NPOAEMOHCTPUPOBAHO CHOOPMMPOBAHHOCTh OOAbLLIEN HACTH
TPEBYEMbBIX 3HOHUMU, YMEHMIM, NPAKTUHECKOTO OMbITA.

e LleAn, 30AQ4YM M PE3YALTATbI MPOU3BOACTBEHHOM MPAKTUKMA B
LLEAOM MAM C HE3HAYUTEAbHBIMM OLLIMOKAMM BbINMOAHEHDI.

OueHka “yAOBAETBOPUTEAbHO":

e COOpPAHbI MCXOAHbIE ACGHHbBIE AAS PA3PADOTKM MPOEKTHOM
AOKYMEHTALMU HA MHADOPMALMOHHYIO CUCTEMY.

e Yepes 3AWMTY  PE3YALTATOB M OT4ET O  MPAKIMKE
NPOAEMOHCTPUPOBAHO 4ACTUYHAS CAHOOPMMUPOBAHHOCTb
TPEBYEMBIX 3HOHUU, YMEHMIM, NPAKTUHECKOTO OMbITA.

e LleAn, 30AQ4M U PE3YALTATbI MPOU3BOACTBEHHOM MNPAKTUKM
HYACTUYHO MAM CO 3HAYUTEAbHBIMM OLLIMOKAMM BbIMOAHEHDI.

MK-5.2.
Pa3pabartbiBATb
NPOEKTHYIO
AOKYMEHTALMIO
HO  pa3paboTky
MHJOOPMALMOHH
ON  CUCTEMbI B
COOTBETCTBMM  C
TPEOOBAHMAMM

3AaKAa34YMKa.

OueHKka “OTAUYHO":
e Pa3pABOTAOHAO MPOEKTHAS AOKYMEHTAUMS HA pa3paboTKy
MHADOPMALMOHHOM CUCTEMbI B COOTBETCTBUM C TPEDOBAHUAMM

30KA34YMKA.
e Yepes  3alUMTyY  PE3YABTATOB W OT4eT O  MNPOKIMKe
NPOAEMOHCTPUPOBAHO  CAOOPMMUPOBAHHOCTh  TPEOYEMBIX

3HOHUM, YMEHMM, NPAKTUYECKOTO OrMbITA.
e lLleAn, 30AQ4YM U PE3YABLTATbI MPOM3BOACTBEHHOM MPAKTMKM
MOAHOCTbBIO BbIMOAHEHDI.

OueHka “xopowuo”:
e Pa3pABOTOHAO MPOEKTHAS AOKYMEHTAUMS HA pa3paboTKy
MHADOPMALMOHHOM CUCTEMbI B COOTBETCTBUM C TPEDOBAHUIMM

3amra
PE3YALTATOB
BbIMOAHEHMS
30AQHUS; OTYET O
NPAKTUKE;
MHTEPNPETALMS
PE3YALTATOB
HADOAIOAEHMM 30
AEITEABHOCTbIO
OOYy4QAIOLLLETOCS B
npouecce
NPAKTUKM.




30KA34MKQ.

e Yepes 3AWUMTY  PE3YABTATOB M OT4ET O  MPAKTUKE
NPOAEMOHCTPUPOBAHO CHOOPMMPOBAHHOCTh OOAbLLIEN HYACTH
TPEeBYEMbIX 3HOHUU, YMEHMIM, NPAKTUHECKOTO OMbITA.

e LleAn, 30AQ4YM M PE3YALTATbI MPOU3IBOACTBEHHOM MPAKTUKMA B
LLEAOM UAM C HE3HAYUTEABHBIMM OLLIMOKAMM BbIMOAHEHDI.

OueHka “yAOBAETBOPUTEAbHO:
e Pa3paboTaOHA MNPOEKTHAS AOKYMEHTALME HA pa3paboTky
MHAOOPMALIMOHHOM CUCTEMbI B COOTBETCTBMM C TPEOOBAHMAMM

30KA34MKQ.
e Yepe3  3ALUMTY PE3YALTATOB M OTYET O  MPAKTMKE
NPOAEMOHCTPUMPOBAHO ~ YACTMYHAS  CAPOPMMPOBAHHOCTb

TPEeBOYEMBbIX 3HAHWIM, YMEHMM, MPAKTUHECKOro OMbITA.
e LleAn, 30AQHYM UM PE3YALTATHI MPOMU3BOACTBEHHOM MPAKTMKM
YOCTMYHO MAM CO 3HAYUTEABHBIMM OLLMOKAMM BbIMOAHEHDI.

MK-5.3.
Pa3pabarbiBATb
NOACUCTEMBI
Be3onacHoOCT™
MHJOOPMALMOHH
OM  CUCTEMBbI B
COOTBETCTBMM  C
TEXHUYECKMM

3GAQHNEM.

OueHka “OTAUYHO":

e PaspaboTtaHa MNOACMCTEMA 0e30NacHOCTH
MHAOOPMALMOHHOM CUCTEMbI B COOTBETCTBMM C TEXHMYECKMM
30AQHMEM.

e Yepes 3ALUMTY  PE3YABTATOB M OT4ET O  MNPAKTUKE
NPOAEMOHCTPUMPOBAHA MNOAHQS CPOOPMUPOBAHHOCTb
TPEeOYEMbIX 3HOHUU, YMEHMM, NPAKTUHECKOTO OMbITA:

e llean, 30AQ4YM UM PE3YABTATHI MPOM3BOACTBEHHOM MPAKTUKM

MOAHOCTbBIO BbINOAHEHDbI.

3awmra
PE3YAbTATOB
BbIMOAHEHMS
30A0HMS; OTYET O
NPOKTUKE;
MHTEPNPETALMS
PE3YAbTATOB
HADOAIOAEHMM 30
AEATEABHOCTbIO
OOYy4QAIOLLLETOCS B




OueHka “xopowuo”:

e PaspaboTtaHa MNOACHMCTEMA 0e30nNacCHOCTH
MHJOOPMALMOHHOM CUCTEMbI B COOTBETCTBUM C TEXHUHECKMM
30AQHUEM.

e Yepes 3AWUMTY  PE3YABTATOB M OT4ET O  MNPAKTUKE
NPOAEMOHCTPUPOBAHO CHOOPMMPOBAHHOCTL OOAbLLIEN HYACTHU
TPeBYEMbIX 3HOHUU, YMEHMIM, NPAKTUHECKOTO OMbITA.

e LleAn, 30AQ4YM UM PE3YALTATbI MPOU3IBOACTBEHHOM MPAKTUKMA B
LLEAOM MAM C HE3HAYUTEABHBIMM OLLIMOKAMM BbIMOAHEHDI.

OueHka “yAOBAETBOPUTEAbHO:

e Pa3paboTtaHa NOACHMCTEMA 0e30nacHOCTH
MHAOOPMALIMOHHOM CUCTEMbI B COOTBETCTBMM C TEXHUYECKMM
30A0HUMEM.

e Yepe3  3AIMTY PE3YABTATOB M OT4ET O  MPAKTMKE
NPOAEMOHCTPUPOBAHO 4ACTUYHAS CAHOOPMUPOBAHHOCTb
TPEOYEMbIX 3HOHUU, YMEHMIM, NPAKTUHECKOTO OMbITA.

e LleAn, 30AQHYM UM PE3YALTATHI MPOU3BOACTBEHHOM MPAKTMKM
YOCTMYHO MAM CO 3HAYUTEABHBIMM OLLMOKOAMM BbIMOAHEHDI.

npoLecce
MNPAKTUKM.

MK-5.5.
OCYyLLECTBALTD
TECTUPOBAHME
MHJOOPMALMOHH
OM CUCTEMbI HA

3TANe  OMbITHOM

OueHKa “OTAUYHO":

e OCYLLLECTBAEHO TECTMPOBOHME MHADOPMALMOHHOM CUCTEMDI

HQ 3TAME OMbITHOM 3KCMAAYATAUMM C OUKCALMEN BbIABAEHHbIX

OLLUMOOK  KOAMPOBAHMA B PA3PAOATBIBOEMbBIX  MOAYAIX
MHOADOPMALMOHHOM CUCTEMBI.

e YHepes 3QWMTY  PEIYABTATOB M

NPOAEMOHCTPMPOBAHA MNOAHQOS

oT4eT O  MPAKTUKE
CPOOPMUPOBAHHOCTb

3awmTa
PE3YALTATOB
BbIMOAHEHMS
30AQHMS; OTYET O
NPAKTUKE;
MHTEPNPETALMS
PE3YAbTATOB




3KCrAyaTauMmM C
domKcaumemn
BbIABAEHHbIX
OoLMOOK
KOAMPOBAHMA B
PA3PA0ATHIBAEM
bIX MOAYASAX
MHJOOPMALMOHH
OMN CUCTEMBI

TPEOYEMBbIX 3HAHMM, YMEHMUIM, MPAKTUHECKOTO OMbITAL:

e lLleAn, 30AQ4YM U PE3YABLTATbI MPOM3BOACTBEHHOM MPAKTMKM

MOAHOCTbBIO BbINOAHEHDI.

OueHka “xopowo’:
e OCYLLLECTBAEHO TECTMPOBAHUME MHADOPMALMOHHOM CUCTEMBDI

HO 3TAMNEe OnbITHOM SKCrNAyataumm C Cbl/IKCOLLMelZ BbIABAEHHbIX

OLLMOOK  KOAMPOBAHMA B PA3PADOATBIBOEMbBIX  MOAYAIX
MHADOPMALUMOHHOM CUCTEMBI.
Yepe3  30WMTY  PE3YABTATOB WM OT4EeT O  MNPAKTIMKE

NPOAEMOHCTPUPOBAHO CAOOPMMPOBAHHOCTb DOAbLLIEN HACTH
TPEBOYEMbIX 3HOHMU, YMEHMIM, NPAKTUHECKOTO OMbITA.

LleAn, 30AQ4M UM PE3YALTATHI MPOU3BOACTBEHHOM MPAKTUKMA B
LLEAOM MAM C HE3HAYUTEABHBIMM OLLIMOKAOMM BbIMOAHEHDI.

OueHka “yAOBAETBOPUTEABHO":
e OCYLLECTBAEHO TECTMPOBAHME MHADOPMALMOHHOMN CUCTEMBI

HO 3TAMNE OMbITHOM 3KCMAYATALMU C COMKCALMEM BbISBAEHHbIX

OLUMOOK  KOAMPOBAHMA B PA3PADOATBIBAEMbBIX  MOAYAIX
MHJOOPMALMOHHOM CUCTEMBI.

HYepe3  30LLMTY  PE3YABTATOB WM OT4ET O  MPAKTMKE
NPOAEMOHCTPUPOBAHO 4ACTMYHAOS CHOOPMMUPOBAHHOCTb

TPEeBOYEMbIX 3HOHUU, YMEHMIM, NPAKTUHECKOTO OMbITA.
LleAn, 30AQ4M U PE3YALTATbI MPOU3BOACTBEHHOM MNPAKTMKM
4YACTUYHO MAM CO 3HAYUTEAbHBIMIM OLLMOKAMM BbIMOAHEHDI.

HADOAIOAEHMM 30
AEATEABHOCTbIO
OOYy4QAIOLLLETOCS B
npouecce
NPAKTUKM.




MK-5.6.
Pa3pabarbiBATb
TEXHMYECKYIO
AOKYMEHTALMIO
HQO
SKCMNAYATALMIO
MHJOOPMALMOHH
OMN CUCTEMBI

OueHka “OTAUYHO":

e Pa3paBOTOHA TEXHMYECKAS AOKYMEHTALMA HA IKCMNAYATALMIO
MHAOOPMALLMOHHOM CUCTEMBI.

e Yepes  3ALUMTY  PE3YABTATOB M OT4eT O  MPAKTUKE
NPOAEMOHCTPMPOBAHA MNOAHQS CPOOPMUPOBAHHOCTb
TPeOYEMbIX 3HOHUU, YMEHMM, NPAKTUHECKOTO OMbITA:

e lLleAn, 30AQ4M M PE3YABTATHI MPOM3BOACTBEHHOM MPAKTUKM
MOAHOCTbBIO BbINMOAHEHDI.

OueHka “xopoLuo”:

e Pa3pabOTaOHA TEXHUYECKAN AOKYMEHTALUMA HA DKCMAYATALMIO
MHAOOPMALMOHHOM CUCTEMBI.

e Yepes 3aWMTY  PE3YALTATOB M OT4ET O  MPAKTUKE
NPOAEMOHCTPUMPOBAHO CAOOPMUPOBAHHOCTL OOAbLLIEN HYACTU
TPEBOYEMBIX 3HOHMU, YMEHMIM, NPAKTUHECKOTO OMbITA.

e LleAn, 30AQ4YM M PE3YALTATbI MPOM3BOACTBEHHOM MPAKTMKMA B
LLEAOM UAM C HEZHAYUTEAbHbBIMM OLLIMOKAMM BbIMOAHEHDI.

OueHka “yAOBAETBOPUTEABHO":

e Pa3pabOTAHA TEXHUMYECKAS AOKYMEHTALMI HA SKCMAYATALMIO
MHAOOPMALMOHHOM CUCTEMBI.

e Yepes 3AWMTY  PE3YALTATOB M OT4ET O  MPAKTUKE
NPOAEMOHCTPUPOBAHO 4ACTHUYHAS CAHOOPMMUPOBAHHOCTb
TPEBOYEMBIX 3HOHUMU, YMEHMM, NPAKTUHECKOTO OMbITA.

e LleAan, 30AQ4M U PE3YALTATbI MPOU3BOACTBEHHOM MNPAKTUKM
4YACTUYHO MAM CO 3HAYUTEAbHBIMIM OLLIMOKAMM BbIMOAHEHDI.

3awmra
PE3YAbTATOB
BbIMOAHEHMS
30A0HMS; OT4ET O
NPAKTUKE;
MHTEPNPETALLMS
PE3YAbTATOB
HADAIOAEHUM 30
AEITEABHOCTbIO
OOY4QAIOLLLETOCS B
npoLecce
NPAKTUKM.,




MK-5.7.
[MpoOM3BOAUTL
OLLEHKY
MHJOOPMALLMOHH
OM CUCTEMbI AA4
BbIABAEHMS
BO3MOXHOCTK ee
MOAEPHM3ALLMM.

OueHka “OTAUYHO":

e [lpom3BEeAEHA OLEHKA MHAOOPMALMOHHOM CUCTEMBI
BbIABAEHMS BO3MOXXHOCTM €€ MOAEPHU3IALMM.

e Yepes  3ALLUMTY  PE3YABTATOB M OT4eT O  MPAKTUKE
NPOAEMOHCTPUMPOBAHA MNOAHQS CPOPMUPOBAHHOCTb
TPeOYEMbIX 3HOHUU, YMEHMM, NPAKTUYECKOTO OMbITA:

e llean, 30AQ4M M PE3YALTATHI MPOM3BOACTBEHHOM MPAKTUKM
MOAHOCTbBIO BbINMOAHEHDI.

AN

OueHka “xopoLuo”:

e [IpPOM3BEAEHO OLEHKA WMHAOOPMALMOHHOM CUCTEMBI  AAS
BbISBAEHMSI BO3MOXHOCTM €€ MOAEPHM3ALMM.
e Yepes  3aLUMTY  PE3YALTATOB M OTYET O  MPAKTHKE

NPOAEMOHCTPMPOBAHO CAOOPMUPOBAHHOCTL OOAbLLEN HYACTU
TPEBOYEMbIX 3HOHMU, YMEHMM, NPAKTUHECKOTO OMbITA.

e LleAn, 30AQ4YM M PE3YALTATbI MPOU3BOACTBEHHOM MPAKTMKMA B
LLEAOM UAM C HE3HAYUTEABHBIMM OLLIMOKAMM BbIMOAHEHDI.

OueHka “yAOBAETBOPUTEABHO":

e [lpom3BeAaeHO OUEHKA MHAOOPMALMOHHOM CUCTEMbI  AAS
BbIABAEHMSA BO3MOXXHOCTM €€ MOAEPHM3ALMM.

e Yepes 3AWMTY  PE3YALTATOB M OT4ET O  MPAKTUKE
NPOAEMOHCTPUPOBAHO 4ACTHUYHAS CHOOPMMPOBAHHOCTb

TPEBOYEMBIX 3HOHUMU, YMEHMM, NPAKTUHECKOTO OMbITA.
e LleAan, 30A044 U PE3YALTATbI MPOM3BOACTBEHHOM MNPAKTUKM
4YACTMYHO MAM CO 3HOAYUTEAbHBIMIM OLLUMOKOAMM BbIMOAHEHDI.

3awmra
PE3YAbTATOB
BbIMOAHEHMS
30A0HMS; OT4ET O
NPAKTUKE;
MHTEPNPETALLMS
PE3YAbTATOB
HADOAIOAEHUM 30
AEITEABHOCTbIO
OOYy4QAIOLLLETOCS B
npoLecce
NPAKTUKM.




MPUAOXEHME 1
O6pasewu, 3a0A0HUS

Haa 4em npeaAcTouT paboTaTtb

BOM HYXHO QBTOMAOTM3MPOBATE OBOPADOTKY 3AKA30B AAS4 KPYMHOTNO MHTEPHET-MArasmHA, 4TOObl OH AOT
OTKA3ATbCHd OT AOPOrOCTOALLLEM M AOATOM OBPADOTKM 3AKA30B BPY4YHYIO. AAS ITOrO Bbl AOAXHbI PEAAM3IOBATb
OU3HEC-AOTUKY MPOLLECCA OMAQTbI, KOMMAEKTALMM M AOCTOBKM 30KA3OB.

Kakne maTepuaabl MOXXHO UCMOAb3OBATD

Mpexae 4em NPUCTynuTb K pabote, nostopumte matepmaa no Spring Cloud, Apache Kafka m nattepHy SAGA.

McnoAb3ymte BAOPUMAHT nattTepHa SAGA, OCHOBAHHbIM HO XOpeorpadomm.

MCNOAB3YUTE MUKPOCEPBUCHYIO ApXMTEKTYPY M3 cepsmco Order Service, Payment Service, Delivery Service,
Inventory Service, a takxke Tpum CUCTEMHbIX cepsuca: Authentication Service, APl Gateway wm Discovery and
configuration Service.

B pe3yAabTaTe Mpouecch 00paboTkM, OMAQTHI M MPOBEPKM HOAMYME TOBAPA HOA CKAGAE OYAYT MPO3PAYHbI M
OBTOMATM3MPOBAOHbDI, Bbl CMOXETE PEIMMCTPUPOBATL M AYTEHTUCOULIMPOBATL MOAb3OBATEAEN, MAPLLPYTUIMPOBATb
3AMPOChI, O CEPBUCHI CMOTYT OBHAPYXXMBATb APYT APYTA M NEPEAABATE HOCTPOMKM.

Bol CcMOXeTe MNOKA3ATb BbIMOAHEHHYKD PAOOTY B KAYECTBE HATAJAHOTO MPUMEPA: OHA  MO3BOAMT

NPOAEMOHCTPUPOBATL OYAYLLIEMY PADOTOAATEALD, YTO Bbl TOTOBbI K ABTOMATM3ALLMM OObEMHBIX MPOLLECCOB.

Tema
AOpPABOTKA CMCTEMbI ABTOMATU3ALMM KOPMOPATUBHOM AOTUCTUHECKOM CAYXKObI.



AereHaa

Bbl OKOHYMAM KYPC M YCTPOMAUCH B OOABLLIOM MHTEPHET-MArA3MH, C PA3HLIMM CAYXXOAMM 1 oTAEAOMU. OAHO M3
HUX, CAY>XXOQ KOPMNOPATMBHOM AOTMCTUKM, OPTOHU3YET AOCTABKY OMAQYEHHbIX 3A0KA30B. KOrAQ KAMEHT OOOPMASET
30KA3, AQHHbIE M3 CRM-CUCTEMBI MOMAACKOT B CAYXOY AOTMCTUKM. Cemvyac COTPYAHUKM O0OpADATHIBAKOT 3AS9BKMU
BOYYHYIO, 37O AOATO UM  AOPOro OOXOAMTCA OumsHecy. Baluemy oTaeAy pa3paboTkM MOCTABUMAM  30AQYY
QOBTOMATU3MPOBATL OBPABOTKY 30KA3A.

T3 Ha doMHAABHYIO paboTy

HYTO HYXXHO CAeAaTb

PeaAmsymte BU3HEC-AOTUKY NPOLECCA ONAATbI, KOMMNAEKTALMM M AOCTABKM 3AKA3O0B:

1. [TocAe NOCTYNAEHMS HOBOTMO 30KA3A HY>XKHO MPOM3BECTU €70 OMAQTY.

2. ECAM ONAQTA MPOLLAQ YCMELUHO, MHULIMMPYETCS KOMMAEKTALLMS 3AKA3A.

3. EcAM 30KQ3 ObIA YCNELLHO YKOMMAEKTOBAH, MPOUCXOAMT MEPEXOA K AOCTABKE.

4. ECAM 30KQA3 YCNELLUHO AOCTOBAEH, HOAO 30BEPLLUMTL €0 OOPADOTKY.

Ha AtobomM 3Tane MOryT BO3HUKHYTh OLLUMOKM (HE MPOLLAQ OMNAATA, HE HALLAOCH HY>KHbIX TOBAPOB HAO CKAQAE,

HE YAQAOCb AOCTABMTb HO YKA3AHHbIM AAPEC). B KODKAOM TOKOM CAYHOE 30KA3 AOAXKEH ObITb KOPPEKTHBIM OBPA30M
o0pabOTAH.

ApxuTtekTypa
AN PA3pPABOTKM CUCTEMbI MPEAAATAEM MCMOAb30BATb MUKPOCEPBUCHYIO QPXUTEKTYPY M3 CAEAYIOLLLMX
4YEeTbIPEX CEPBMCOB:

1. Order Service — XpOHUT MHGOOPMALMIO O 3aKa3ax. OBpPabOTKA HOBOIro 3AKA3A HAYMHAETCH C OOPALLEHMS K
REST APl aTtoro cepsumca.



2. Payment Service — OTBETCTBEHEH 30 OMAQTY 3AKA3Q.

3. Delivery Service — OTBETCTBEHEH 30 OPrAHM3ALMIO AOCTABKM OMAQYEHHOIO 30KA3A.

4. Inventory service — OTBETCTBEHEH 3A MPOBEPKY HAAMYMS 30KA3AHHbIX TOBAPOB HAO CKAQAE.

[TOMMMO STUX YETLIPEX CEPBUCOB, OTBETCTBEHHbIX 30 OU3HEC-AOTUKY, ECTb TPU CUCTEMHbIX CEPBUCAL.

1. Authentication Service — XpPAHUT MHAOOPMALMIO O MOAb3OBATEANX. [103BOAJET PEMMCTPUPOBATL HOBbIX
MOAb3OBATEAEN U AYTEHTUAOMLIMPOBATh CYLLLECTBYIOLLIMX. ECAM QYTEHTUAOMKALUMS MPOLLAQ YCMELLUHO, TO CEPBUC
Bo3BpaLLaeT JWT-TOKEH, KOTOPbIM MOXET ObITb MCMOAB3OBAH AAS AOCTYMA K CUCTEME.

2. APl Gateway — obbeamHaeT APl BCcex cepBMCOB cMCTeMbl. OTBETCTBEHEH 3A MPOBEPKY AYTEHTUMAOUKALMM,
MAOPLLPYTM3ALUMIO 3AMNPOCOB HA HY>XHbIM CEPBUC M BAAQHCUMPOBKY HATPY3KM. [1poBEPKA AYTEHTMAOUKALLMM 30NPOCA
AOAXHA MPOXOAMTb TOABKO HA YPOBHE 3TOro cepsmca. Cepsmc co3aaH Ha ocHose Spring Cloud Gateway.

3. Discovery and configuration Service — OTBETCTBEHEH 3A NMepPeAaYy CEPBUCAM HACTPOEK M ODHAPYXEHME
cepsmcamm Apyr apyra. CosaaH Ha ocHose Spring Cloud Config m Spring Cloud Eureka.

MHAOPACTRYKTYPY NPOEKTA MOXHO MPEACTABMTL B BUAE CXEMBI:
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TexHu4yeckue TpebGoBAHMUS

OOBLLME MOMEHTHI

o KaxxabiM 13 4eTblpéXx cepBncos mmeeT REST APl AA9 MOAYYEHMI KOMAHA M3BHE, TOKMX KAK CO3AQHME HOBOTO
30KQA3A, MOMOAHEHME CHETA KAMEHTA MAM NOCTYMAEHME HOBOIO TOBAPA HA CKAGA.

e [Ipn OOpPABOTKE 3AKA3A B3OAMMOAEMCTBME CEPBUCOB MEXAY CODOM AOAXKHO OblTb ACMHXPOHHBIM, TOK KAOK,
HAMNPUMER, KOMMNAEKTALMSA MAM AOCTOBKA 30KA3A MOTYT 3AHUMATb HEOMNPEAEAEHHO AAUTEABHOE BPEMS.



e AN PEAAM3IALMM ACUHXPOHHOIO B3OMMOAENCTBMI MCNOAb3YMTE BpoKkep coobLueHumn Apache Kafka.

e KOXKAbIM CEPBUC MMeEET COOCTBEHHYIO BA. B MHJopACTpYKType Npoekta 6a3bl AQHHbIX OYAYT HO OAHOM
cepsepe PostgreSQL, HO MPOEKTUPOBATL UX HY>XXHO TAK, YTOObI UX MOXXHO OBbIAO PA3MECTUTL HA PA3HbLIX CEPBEPAX.
Pa3paboTtamte cxemy AQHHbIX AAS KOXKAOTO CEPBMCA B COOTBETCTBMM C €10 OYHKLIMOHAAOM.

AATrOpuUTM 00PaBOTKM 30KA3A

Mon 0bpaboTKE 30KA3 BDyAET NEPEMELLLATLCH MEXAY CEPBUCAMM, MEHAS CTATYC. [MPEeAAQraemM CAEAYIOLLLMM
HaOOP CTATYCOB 3AKA3Q:

e registered — cpa3y NOCAE NOCTYMNAEHMSA B CUCTEMY AOCTOBKM;

e PAid — NoCAe ycneLlHOM OMAQTbI 30KA3Q;

e payment_failed — ecAm onAQTa HE MPOLUAQ;

e invented — eCAM KOMNAEKTALLMA 30KA3A NPOLUAQ YCMNELLHO;

e inventment_failed — eCAM HO CKAQAE HE HALLAOCH HY>XHbIX TOBAPOB;

e delivered — eCAM 30KA3 ObIA YCNELLIHO AOCTABAEH;

e delivery_failed — ecAu npm AOCTABKE BO3HMKAM MPOOAEMBDI.

e unexpected_failure — eCAM NPOM3OLLIAQ HEMPEABMAEHHAS OLLIMOKA Npu 0BpaboTke 3aKa3a.

[Mpon USMEHEHUM CTATYCA MHADOPMALMA OO0 STOM AOAXHA MOCTYMNATb B CEPBMC 3AKA30B. B ero APl aAAg a10TO
eCTb KOHe4yHas To4ka PATCH /api/order/{orderld}. 310 €AMHCTBEHHOE AOMYCTUMOE B3AMMOAEMNCTBME CEPBUCOB
cuctemsl Yepes REST API. Bce OCTAAbHbIE B3AOMMOAEMNCTBMA MPKM O0PABOTKE 30KA3O AOAXHbI ObITb ACUHXPOHHbBIAMM.
AATOPUTM OBPABOTKM MOXET OblTb CACAYIOLLIMM:



1. Nocae permcrtpaumm 3aKasa Yepes obpalleHme kK REST APl cepsuca 3akasos (Order Service) cepsuc
30KQA30B MOMELLLOET COOBLLEHME O HOBOM 30KA3E B OYEPEAb CEPBMCA OMAATHI. TAKXKE CEPBUC XPAHUT TEKYLLIMM
CTATYC 30KA3A U UICTOPUIO M3MEHEHMI CTATYCA.

2. Cepsuc onaatel (Payment Service) noAay4aetr coobLueHne 1 NpoBepseTr, AOCTATOYHO AWM CPEACTB Y KAMEHTA
M3 3AKA3A AAS €r0 OMAQTHI.

e ECAM CPEACTB HEAOCTATOYHO MAM Y CEPBUCA HET MHADOPMALMM O KAMEHTE, HOAO OTKATUTb PACMPEAEAEHHYIO
TPAH3AKLUMIO B COOTBETCTBMM C NATTEPHOM SAGA.

e ECAM OMAQTO MPOLLAQ YCMELLHO, HY>XXHO CKOPPEKTMPOBATL OCTATOK HA CYETE M OTMNPABMTbL COOBOLLIEHME B
ovyepeab cepBmca CKAOAQ (Inventory Service). Mpu nomolim metoaa Thread.sleep() HOAO CMOAEAMPOBATb, YTO
OMAQTA 30KA3A 30HUMAOET HEKOTOPOE BPEMS.

3. Cepsuc ckaaaa (Inventory Service) noAy4yaetr coobLLeHME OT CEPBUCA OMAQATbI M MPOBEPIET, €CTb AU HA
CKAQAE BCE TOBAPLI, YMTOMSHYTbIE B 30KA3E.

e ECAM KAKOM-TO U3 TOBAPOB HE HAMAEH, HOAO OTKATUTL TPAH3AKLMIO B COOTBETCTBMM C NATTepHOM SAGA.
CyMMa ONAQTbI 30KA3A AOAXHQA ObITb BO3BPALLLEHO HO CYET.

e ECAM BCE TOBAPbLI HOMAEHbI B HY>XHOM KOAMYECTBE, HOAO CKOPPEKTMPOBATbH KOAMYECTBO HA CKAGAE M
OTMNPABUTL COOBDLLIEHME B OYEPEAb CEPBMCA AOCTABKM. [lpm nomowm metoaa Thread.sleep() HaAO
CMOAEAMPOBATH, YTO KOMMAEKTALMA 30KA3A 30HUMAET HEKOTOPOE BPEMS.

4. Cepsuc aoctasku (Delivery Service) ByAeT MMETb CXEMATUHHYIO OU3HEC-AOTUKY. [TOCAE MOCTYNAEHMS 3A0KA3A
HQ 3TOT CEPBMC OH AOAXKEH OTNPABAATE COOBOLLIEHME CcepBMCY 3aKA30B (Order Service) 0 TOM, 30BEPLLUMAACH AU
AOCTQOBKQA 30KQA3A YCMELUHO MAM BO3HMKAM MNPOOAEMBI. HY>XHO CAEAQTh TAK, 4TOObI coobLulieHme o6 ycneLuHOM
AOCTQOBKE OTMPABAJAOCH AAA 85% 30KA30B, d 00 owmbke — AAd 15% 30KA30B. PeaAmsymTe aAropmtm obpaboTkm
30KA3a KOK PACMPEAEAEHHYIO M ACUMHXPOHHYIO TPAH3AKUMIO. AAd €€ 0BpaDbOTKM C BO3MOXHOCTHIO OTKATA HA

AODOM BTAMNE PEKOMEHAYEM UCTMOAB3OBATL MATTEPH SAGA.



OnucaHne UHDPACTPYKTYPbI

B KOpHe npoeKkta pacrnoAoxeH doama docker-compose.yaml, rae onmcaH cepsep bA PostgreSQL ¢
OTAEAbHbIMM OA3AMM AQHHBIX AAS KOXKAOTO CEPBUCO CUCTEMBbI, U Bpokep cooblleHnn Apache Kafka. Paboty ¢
NPOEKTOM HY>XHO HAYMHATbL C 3AMYyCKA CEPBUCOB M3 ITOTO FAMAA nNpum nomolum Docker Compose. [ocae 31oro
HY>XHO 3AMYCTUTb MPUAOXKEHUS M3 CAEAYIOLLIMX TREX MOAYAEMN:

1. MoayAb Discovery. Ero Hy>XHO 30mnyCKATb PAHbLLUE OCTAAbHbIX. B HEM PACMOAOXEH CEPBUC ODHAPYXKEHMS
Eureka U CepBUC KOHAOUIYPUPOBAHUSA, KOTOPbLIM OyAeT MPEeAOCTABAATb HACTPOMKM BCEM  3AMYCKAEMbIM
NPUAOXKEHUAM B CUCTEME.

2. Moayab Auth-service. B HEM HOXOAMUTCA CEPBUC QAYTEHTUMAOUKALMM, MPU MOMOLLM KOTOPOIO MOXKHO
30PEMCTPUPOBATE  HOBOTO  MOAb3OBATEAS MAM  AYTEHTUAOUUMPOBATL CyLLecTBylollero. CepBUC UCMOAb3yET
YMPOLLEHHbIM QATOPUTM AyTEHTUAOUMKALMKM, MOAOOHLIM OAUth 1.0. MMes MM MOAB3OBATEAS M MAPOAb, Mbl MOXEM
NOAYYUTE JWT-TOKEH, KOTOPbIM MCMOAB3YETCH AAT AOCTYMA K CEPBUCAM.

3. Moayab Gateway. Aoctyn kK REST APl BCcex cepBMCOB CUCTEMbI AOAXKEH MPOUCXOAUTb HEPE3 NMPUAOKEHME
Spring Cloud Gateway, KOTOpOe HOXOAMTCS B 3TOM MOAyAe. OH Xe OTBETCTBEHEH 304 MPOBEPKY TOKEHA
AyTEHTUOMKALIMKM. [TOCAE 3aMNyCKA M MPOBEPKM PADOTOCMNOCODBHOCTM ITUX TPEX MOAYAEUN MOXHO MOMPOOOBAThL
30MYyCTUTb MOAYAb 3AKQA30B. ECAM 3TO YAQAOCH, TO MOXHO MPUCTYMNMATb K paboTe HOA MPOeKToM. Peaamsymte
OCTOBLLMECH TPU CEPBUCA M AODEUTECH MX CAOXKEHHOU COBMECTHOM PABOTHI. B CepBMCAX AYTEHTUAOMKALMM U
30KA30B MOAKAIOYEHO BUBAMOTEKA springdoc-openapi-ui, KOTOpAsg YMEET ABTOMATUHECKM AOKYMEHTUPOBATL REST
APl 21X MmoayAen npu nomoLum doopmara OpenAPl U CpeACTBA BM3YAAM3ALMM BTOro chopmarta Swagger.
CcbIAKY AAf aAocTyna K Swagger Ul Bbl HanaéTe doamae README.MD B KOpHEBOU AMPEKTOPUM MCXOAHMKOB.

cPOpMGT CAQ4YN MATEePHUAAOB U OLLEHUBAHUNE



Pesyabtar onybamkymte Ha GitHub 1 nepeaante KypaTopy CCbIAKY HO MPOEKT. [OTOBbIM MPOEKT OyaAeT
NPOBEPATLCA MO CAEAYIOLLIMM KPDUTEPUAM:

e [1POEKT KOMMMAMPYETCA U CODUMpaeTCs.

e BCe MOAYAM 30MNYyCKAKOTCS, YCMNELLHO MOAKAIOHAKOTCA K 6A3e AQHHBIX M BPOKEPY COOBLLLEHMM, HOXOASIT APYT
Apyra vyepes Service Discovery.

e APl BCex cepBMCOB AOCTYMeH Yyepes Gateway.

e OBpPABOTKA PACNPEAEAEHHOM TPAH3AKLMM MPOBOAMTCS C MCMNOAb3OBAHMEM NATTEPHA SAGA.

® AAS KODKAOTO MPUAOXKEHMSA HAMMCAHbI MHTETNPALMOHHBIE U IOHUT-TECTbI.

e OOpPabOTKA 30KA3A BbIMOAHIETCSH 6€3 OLLUMOOK, ECAM BCE ITAMbI TPAH3AKLMM 30BEPLUEHbI YCNELLHO.

e OOPABOTKA 30KA3A BbIMOAHIETCA ©e3 OLLIMOOK, ECAM HE MPOLUAC OMAATA MAM 30KA3 HE ObIA YKOMMAEKTOBAOH
(3anyckaeTca KOpPPEKTHbIM OTKAT PACMNPEAEAEHHOM TPAH3AKLMM).

PaboTa BO3BPALLLAETCH HO AOPADOTKY, ECAU:

® KYPATOP HE MOXET 3AMNYCTUTb MPOEKT AOKOAbHO;

® OTCYTCTBYET MAM HE paboTaeT 6a30BA9 FOYHKLMOHAABHOCTb, OMMCAHHAS B T3 M TEXHUYECKMX TOEOOBAHMSX;

e B npouecce obpaboTkm 3aKA3A CEPBUCHI B3IAMMOAEMCTBYIOT MEXAY CODOM CUHXPOHHO (Y4epe3 REST), 3a
MCKAIOYEHMEM PA3PELLEHHBIX CAYYOEB (CO3AOHME 30KA3A U M3MEHEHUE CTATYCA 30KA3Q);

® UMEIOTCA rPpyOble OLLIMOKM B OPIAHM3ALMK UAM CTPYKTYPE NpoeKkTa. COBETbI M PEKOMEHAALMM

e [lpexae 4emM NPUCTYNnTb K paboTte, nostopute martepmraa no Spring Cloud, Apache Kafka n natrepry SAGA.

e [IPOAYMAUNTE CUCTEMY COCTOAHMIM AAS 3AKA3A U CTPYKTYPY XPOAHEHMA AQHHbBIX AAS KOXKAOTO CEPBMCA.

e /IcnoAb3ymte BAPUAHT NatTepHA SAGA, OCHOBOHHbIM HO XxOopeorpadomm. B 3ToM BOPUMAHTE MHAOOPMALMA O
30KA3e NepeAqETC MOCAEAOBATEABHO OT CEPBMCA K CEPBUCY. B CAyHaEe OLLMOKM CEPBUC AOAXKEH YBEAOMMUTb BCEX

MNPEAbIAYLLMX YY4OCTHUKOB, YTO TPOAH3AKLIMIO HY>XXHO OTKATUTD.



AOMNOAHUTEAbHbIE MATEPUAAbI

1. MpoeKT AOAXEH ObITb KOPPEKTHO pa3smeLLLéH B Git. B peno3ntopmm He AOAXHO ObiTb AMPEKTOPMM /target m
MM MOAOOHbIX.

2. Koa AOAXeH OblTb HAMMCOH TPAMOTHO M TMOHMTHO. [lpeXae BCero caeayer obpdartmib BHUMAHME HA
KOPpPEKTHOE MCNOAb3oBAHME Spring DI.

3. AAd  KOXAOIO TMPUAOXKEHUA AOAXHO OblTb HAMMCAHO HECKOABKO IOHUT-TECTOB U XOT4 Obl OAMH
MHTETPALMOHHbIN TECT.

4. Tlocae 3anycka MHMpACTpyKTypHoro docker-compose.yaml, a takxe cepsuca Discovery/Config sce
OCTOAbHbIE MPUAOXEHUA AOAXKHbBI 3AMYCKATLCA 6e3 omboK. [ocae 3anycka mx APl AOAXHbI OblTb AOCTYMHbI YEPE3
Gateway.

5. MNpn obpaboTke 30KA3A CEPBUCHI AOAXHBI B3AOMMOAEMCTBOBATL MEXAY CODOM ACKMHXPOHHO Yepes Kafka.
EAMHCTBEHHOE PA3PELLIEHHOE CUHXPOHHOE B3AMMOAENCTBME — U3MEHEHME CTATYCA 3A0KA3A B CEPBMCE 3AKA30B.

6. OBpPABOTKA 3AKA3A AOAXKHA BbIMOAHATLCS ©€3 OLLIMOOK, ECAM BCE BTAMbI TOAH3AKLMK 3ABEPLLEHbBI YCMELLHO.

7. OBpaboTKa 30KA3A AOAXHA BbIMOAHATbCA ©e3 OoWMbOK, €CAM HE MPOLLUAQ OMAATA MAM 3AKA3 He OblA
YKOMMAEKTOBOH (AOAXEH 3AMYCKATbCH KOPPEKTHbIM OTKAT PACNPEAEAEHHOM TPAH3AKLMM).
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