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BBenenue

Hacrosimpe MeToauueckue yKa3aHUS K BBIMOJHEHUIO JUIUIOMHOTO TIPOEKTa IO
cnenuansaoctu 09.02.07 MudopManmoHHble CUCTEMBI M MPOTPAMMHUPOBAHKE, KBATH(HUKAIIH
Crnenuanuct no WHGOPMAMOHHBIM CHCTEMaM, HAIHMCAaHBI B COOTBETCTBUH C TPEOOBAaHHSIMHU
denepanbHOTO roCyIapCTBEHHOTO 00pa30BaTENFHOIO CTaHAApTa CPETHETO MPOPECCHOHATBHOTO
0o0pa3oBaHUsl K MHHHUMYMY COJEP)KaHHSI M YPOBHIO IOATOTOBKH BBIMTYCKHHUKOB YKa3aHHOM
CHENHATbHOCTH U KBATH(DUKALIUY.

XapaxkTepHucTHKa MPOpECCHOHAIBHON ESTETbHOCTH CIIEIHATNCTA [0 HHPOPMAIIMOHHBIM
CHCTeMaM IPeyCMaTPUBAET MOJITOTOBKY O0YJaIOUIUXCSI K AEATEIIHOCTH TO:

- MIPOEKTUPOBAHUIO U pa3paboTKe HH(HOPMAIIMOHHBIX CUCTEM,

- COAJIMUHUCTPUPOBAHHIO 0a3 JaHHBIX U CEPBEPOB,;

- COIPOBOXKJCHUIO MH()OPMALMOHHBIX CHCTEM;

- OCYIIECTBIICHHIO MHTEIPALlUH ITPOTPAMMHBIX MOIYJICH;

— PEBBIOMPOBAHUIO TIPOTPAMMHBIX MOTYJICH.



1 O01IMe MoJI0KeHN

Jumiomubiid poekT (nanee — J{[1) BeImomHsAeTCS Ha 3aKIIFOYUTEIIEHOM dTare 00y4eHHS 10
CIEIUAILHOCTH U XapaKTepU3yeT YPOBEHB MOTOTOBKH BBITYCKHUKA K CAMOCTOSATEIHHON padoTe.

JIMIIOMHBINA TIPOEKT IO COAEPKAHUIO MOYKET HOCHUTH MPAKTUYECKUH WIIM ONBITHO-
SKCHEPUMEHTAIbHBIA XapaKTeP, B KOTOPOM pELIACTCS aKTyalbHas 3ajada JJig HalpaBJICHUS
noarotoBku 09.00.00 MudopmaTrka 1 BHIYUCIUTENbHAS TEXHHUKA.

JIMIUTOMHBINA TTPOEKT IO COJEPHKAHUIO JOJIKEH COOTBETCTBOBATH COBPEMEHHOMY YPOBHIO
pa3BUTHUA HHQOPMALMOHHBIX U TEJIEKOMMYHHMKAI[MOHHBIX TEXHOJOTHH, ammapaTHbIX H
MPOrPaMMHBIX CPEJICTB BBIYUCIUTENbHOW TEeXHUKH. OObEM U CTENeHb CIOXKHOCTH JOJIKHBI
COOTBETCTBOBATh TEOPETUUECKUM 3HAHUSIM U IPAKTHUYECKUM HABBIKaM, MIOJIy4YEHHBIM UM B IEPUOJ
00yd4eHus1, a TAKXKE B IEPHOJT TPOXOKACHUS YIEOHOM U MPOU3BOICTBEHHON MPAKTHUK.

[Iponiecc mOArOTOBKM, BBIMOJIHEHUS M 3aLIUThI AUIUIOMHOIO IPOEKTa COCTOMT W3 psla
MOCJIEI0BATEIbHBIX TAIOB!

- Ha3zHaueHue pykopoautens AI1;

— omnpenenenue temol JI1;

- onpeJereHue Bua IporpaMMHOro IpoayKTa,

— BbIJava 3aganus Ha J1I;

- aHaJIN3 ¥ TIOJJ00P UCTOYHHUKOB JJIsI POCKTHPOBAHWSI ¥ BBITIOJTHCHHSI IIPOTPAMMHOTO
MPOAYKTA,

- HCCleI0OBaHKe MPEAMETHOM 00nacTu;

- aHaJIM3 UHCTPYMEHTOB pealii3alliy MPOrpaMMHOTO MPOIYKTa;

- pa3paboTKa TEXHUYECKOTO 3a/1aHHUS;

— MPOEKTUPOBAHUE JTUINIOMHOTO MPOEKTA;

- pa3paboTKa mporpaMMHOTO MPOJIYKTa,;

- odopmIIeHHEe TEKCTa MOSACHUTEIHHON 3alUCKH;

- MPEJCTABICHUE MTOSICHUTENBHOM 3alIMCKU Ha MTOANIMCh HOPMOKOHTPOJIEPY;

- MOJy4YeHHUE OT3bIBa pyKoBoautess Ha JIT;

- MPEACTABICHUE 3aBEPIICHHOW pPaOOThI Ha TOAMHCH 3aMECTHUTENIO JHUPEKTOpa
(HampaBiieHne — yueOHast pabora);

- nony4denue penensuu Ha [I1;

- MOATOTOBKA K 3aIUTe (M3yYeHHE OT3hIBa PYKOBOIUTENS M 3aMEYaHUI PEIIeH3EHTa,
CO3/IaHHE MPE3CHTAIIUU B COOTBETCTBUU C MIA0JIOHOM, pa3paboTKa CTPYKTYpPHI U TeKCTa TOKIaaa

qutst 3anutel J11);



- npenzammuTa 11 B npucyrcrBum pykoBogutens Al1;
- 3aluTa AUIIOMHOTO MTPOEKTa Ha 3aCeJaHuH rOCYJapCTBEHHOM 3K3aMEHAIIMOHHOM

komuccuu (nanee — ['OK).

1.1 esu 1 327241 TUIJIOMHOTO MPOEKTUPOBAHUA

JIMmioMHBIA TIPOGKT — 3TO paboTa 0O0ydYaromierocs, KOTopas JIEMOHCTPUPYET €ro
pe3yibTathl  00yueHHs (mpod)ecCHOHAIbHBIE W OOIIME KOMIICTCHIIMU) CIEIHAIBLHOCTH B
COOTBETCTBUU C TPEOOBAaHUSAMH K KBATHU(PHUKAIIUMH CIIEHUATNCTa IO HH(GOPMAIMOHHBIM CHCTEMaM.

O6s13aTenbHOE TpeOOBaHNE JNUIJIOMHOTO MPOEKTa — COOTBETCTBHE JUILIOMHOIO MPOEKTa
KPUTEPUSAM I OLICHKH JUIIJIOMHOTO MPOEKTa, YTBEPKACHHBIX B IIPOrpaMMe roCyJapCTBEHHON
UTOTOBOW aTTECTALIMU, B COOTBETCTBUU C BUIOM IIPOrPaMMHOIO IIPOAYKTA, C YUETOM 3a/1aHus Ha
JTUTUIOMHOE MTPOEKTUPOBAHKUE U TEXHUYECKOTO 3a/1aHus.

JIUMIIOMHBIA  TIPOEKT COCTOMT U3 TOSCHUTENBHON 3amuCKu U pa3paboTaHHOTO
IPOrPaMMHOTO MPOIYKTA.

[lenbto AMIIOMHOIO NHPOEKTUPOBAHUS SBISETCS JIEMOHCTpAIMsl OCBOCHHUS OOIIMX H
npodecCHOHANBHBIX KOMIETEHIINIH 00y4aroIerocs.

3amavell MUIJIOMHOTO MPOEKTUPOBAHMS SIBISIETCS CaMOCTOSITENIbHOE BBIMOJIHEHHE
CTYJCHTOM TEOPETHYECKONW M MPAKTUYECKOM 4YacTeil NUIIJIOMHOIO MPOEKTa, XapaKTEpHBIX IJis
crienuanucTa 1o uHpopManuoHHBIM cucTteMaM. OOyJaromuii MpU 3TOM JIOJDKEH MOKa3aTh CBOM
YPOBEHb MOJTOTOBKH, YMEHHE BBIOpATh U 0OOCHOBAThH pEIIEHHE CTOAIIMX Mepe]l HUM MpodIieM,
HaBBIKM pabOTHl ¢ UCTOYHHKAMM, YMEHHUE NMPUMEHATh UH(OPMAIMOHHBIE TEXHOJOTHH B CBOEH
pohecCuOHATBHON e TENIbHOCTH.

JIMIIIOMHBIH TIPOEKT SIBJISIETCSl BBITYCKHOW pa®oTol oOyuarolierocsi, Ha OCHOBaHHUH
KOTOPOM TOCYIapCTBEHHAsl SK3aMEHAIlMOHHAs KOMMCCHS OLICHMBAE€T KadeCTBO IOArOTOBKHU
BBIMNYCKHUKA M peIlaeT BOINPOC O MPUCBOCHUHM €My KBAJTU(PHUKAIMKM CHEHATUCT 10

MH(OPMALIMOHHBIM CUCTEMaM.

1.2  BbIOOp TeMbI TUMIOMHOIO MPOEKTA

OO6yuaromeMycss TPeIOCTaBISACTCS MPABO BHIOOpPA TEMBI IUILUIOMHOTO TMPOEKTa, B TOM
Yyyclie NPEeANOKEHUs CBOEM TEMAaTUKU. TeMbl JUIUIOMHBIX IPOEKTOB COIJIACYIOTCS C

pykosoaureneM 11



HaumeHnoBaHue AUIIIOMHOTO MPOEKTA JOHKHO ObITh JIAKOHUYHBIM U TOYHO OTPaXKaTh CyTh
npoekTa. BeiOpaHHbBIE TEMbI pacCMaTPUBAIOTCS M YTBEPXKIAIOTCS HA 3aCEaHUU BBIMTYCKAOIIEH
LUKJIOBOM KOMHCCHH T10 CHEIUATBHOCTH.

3akpemieHue 3a cryaeHtamu BuaoB U TeM JII, Haznadyenwe pykoBomuteneit Il u
KOHCYJIbTAHTOB OCYILECTBIISIETCS IPUKA30M JUPEKTOpa TexHukyMa. llocie yrBepxaeHus Bua u
TE€Ma JUIJIOMHOTO MPOEKTa HE MOJICKUT U3MEHEHHUIO.

B muriomHOM mpoekTe pa3zpabaThiBacTCs MPOTrPAMMHBIIN MPOITYKT.

HanmenoBanue BUIOB TUILNIOMHBIX ITPOEKTOB:

- CRMI/ERP.

- buor.

- NHTtepHeT-marasuH.

- MapxkeTnmeic.

- Menua- 1 pa3BieKaTeIbHbIE CEPBUCHI.

- Ooyuaromias iargdopma.

— ConuanpHas CeTh.

- DopymM.



2 CTpyKTypa M cofep:KaHHe TUINJIOMHOI0 MPOEKTA

2.1  CrpykTypa IMILUIOMHOIO NMPOEKTA

['0TOBBIN AUIUIOMHBIN IPOEKT TOJKEH COACPKATH:

- 3amaHue Ha TUTUIOMHOE MTPOSKTUPOBAHHE.

- TexHuueckoe 3aaHre Ha pa3padoTKy.

- [TosscHUTENBHYIO 3aIKCKY.

— [Ipesentaumro nus 3amutel 11

— OT3bIB Ha TUTUIOMHBINA MTPOCKT.

— Perniensust Ha TUIJIOMHBINA TPOEKT.

- brnank-3aka3 (ecim umeeTcs).

- CripaBKa 0 BHEJPEHUH (€CITH HUMEETCSI).

[Ipu pa3zpaboTke TUIUIOMHOTO MPOEKTa JIOJDKHA HCIIONB30BATHCS CHCTEMa YIIPABICHHS
Bepcusamiu (git).

Marepuaisl 10JKHBI ObITh pa3meriieHbl Ha https://gitlab.irkat.ru mo crpykType, koTopas

npeJcTaBieHa Ha pucyHke 1.

— docs
— IlpezenTams.pdf
— IlogcHirTensHas 3amicka.pdf
—— Bnank-zakas.pdf (mpu natuuuy, cxanuposaniviil O0KYMeHm ¢ ROGHLUCHIO)
Bnanxk o BHenpennn.pdf (npu Haruuuu, cxanuposaniviii GOKYMEHM ¢ HOONUCHIO)
—— 3amaHne Ha QUITIOMHOe TpoeKTHpoBanne.pdf (cxanupoeannviii doxymenm ¢ NoOnUCAMU)
—— O13biB pyKoBoanTena.pdf (ckanuposanviii 00KyMeHm ¢ HOONUCHIO)
—— Penensna.pdf
— project
L— Ilcxonmsre daiiner npoekTa
—— README.md

Pucynok 1 — Ctpykrypa Ha gitlab.irkat.ru

2.2 3aaHue Ha JUIIJIOMHOE IPOCKTHPOBAHHE

3ajaHMe Ha JUIUIOMHOE IPOEKTUpOBaHME paszpalbaTeiBaeTcsi U odopmisercs
PYKOBOJIUTENIEM JUIUIOMHOTO MPOEKTa B COOTBETCTBHHU C I1adaoHOM (mpuiiokenue b). 3amanue
MOANKCBIBAECTCS PYKOBOJMUTEIEM JHUIUIOMHOTO IIPOEKTa M YTBEPKIACTCA 3aMECTUTEIIEM

JMpeKTopa (HampaBieHUU — ydeOHas paboTa).



2.3  Copep:xkaHue MOSICHUTEJIbHOI 3alIUCKHU

[losicHutenpHas 3amMcKa K JAUIJIOMHOMY NPOEKTY JIOJDKHA COAEPKaTh (B IPUBEIECHHOU
MOCJIEI0BATEIILHOCTH):

- TurynsHbi ucT (0Opaser mpeaCTaBICH B IPUIOKEHUN A).

- 3aaHue Ha JUIUIOMHOE MPOEKTHUpOBaHUE (0Opasell Mpe/CTaBiIeH B MPUIOKEHUN
b).

- Conepxanue (0Opaselr IpeICTaBICH B MPHIOKEHUH B).

- O0603HaueHUS U COKpAIICHUSI.

— BBenenue.

- 1 [IpennpoeKkTHOE UCCIEI0BAHNUE.

- 1.1 Onucanue nmpeaMETHOM 00JIaCTH.

— 1.2 Awnanu3 HHCTPYMEHTOB, HCIOIB3YEMBIX B pa3pabOTKe MPOrPaMMHOIO
MPOIYKTA.

— 2. TexHUYeCKOE 3a/1aHKe Ha pa3paboTKy MPOrpaMMHOTO MPOIYKTa.

— 3 [IpoekTrpoBaHue MPOrpaMMHOTO MPOAYKTA.

— 3.1 ApxutekTypa NporpaMMHOTO MPOIYKTA.

- 3.2 OYHKIMOHATIBHOE U CTPYKTYPHOE MPOEKTUPOBAHHE.

- 3.3. [IpoekTrpoBanue 6a3bl JAHHBIX.

- 3.4 TIpoexTupoBaHHE MOIH30BATEIHCKOTO HHTEp(dElica MPOrpaMMHOTO MPOTYKTA.

— 4 Peanu3zaiius MporpaMMHOTO MPOAYKTA.

— 4.1 Peanuzanusa 0a3nl JaHHBIX.

- 4.2 Peanusanus cepBepHOM YacTH.

- 4.3 Peanu3anuusi KJIMEHTCKOM 4acTH.

- 5 TecTupoBaHUE MPOrPaMMHOIO MPOTYKTA.

- 5.1 @yHKIIMOHAIBHOE TECTUPOBAHUE

- 5.2 Harpy3o4Hoe TeCTUpOBaHME

- 6 PykoBo/1cTBO MOIB30BATENS MPOTPAMMHOTO TTPOAYKTA.

- 3akJroueHue.

- CrucoK UCTIOIh3yEeMBIX HCTOUHUKOB.

— [Tpunoxenue A — TexHHMUECKOE 3alaHNE

- [Tpunoxenue b — Ocmanvuvie npunosxcenus (€ UMeETCs).



2.3.1 Copep:xkanne

Coz[epxcaHHe BKJIFOYAaCT BBCACHUC, HAMMCHOBAHUA BCCX PA3dCyioB, IMOApa3aciios,
3aKIIIOYCHUC, CIIMCOK UCITIOJIB30BaAHHBIX HCTOYHHUKOB 1 HAMMCHOBAHUA HpI/IJIO)KCHI/Iﬁ C YKa3aHUCM
HOMCEPOB CTpaHUIl, C KOTOPbIX HAYMHAKOTCA 3THU 3JICMCHTBI MTOSICHUTEILHOM 3aITMCKH.

CocTaB NOSCHUTENLHOM 3alIMCKH BKJIIOYAeT He MeHee 45 CTpaHuIQ oe3 HpHHO)I(eHHI;'I.

2.3.2 Bsenenue

Bo BBCACHHNU YKAa3bIBACTCA OIMMCAHUC TCMATHKHU, LCJIIb U 3aJa4d AUIIJIOMHOI'O ITPOCKTA,

MpaKTHUYECKasi 3HAUUMOCTb, aKTYaJIbHOCTH (11pu Hamuuuu) JI1.

2.3.3 IlpeanpoekTHOe HCCIEI0BAHHE

[IpennpoexkTHOE HCCIeI0BaHUE — 3TO U3YUYeHUE OM3HeC-TIporieccoB, B coctase I111.

B mnporecce npeanpoeKkTHOro HUCCIENOBAHUS BBINONHSETCS cOOp, cucTeMaTH3auus U
aHanu3 TpeOoBaHMI K mporpaMMHOMY mpoaykty (manee — I1IT). B mpouecce cOopa TpeboBanmit
Ba)XHO NPUHMMATh BO BHUMAaHHE TPEOOBaHMS PA3JIMYHBIX 3aMHTEPECOBAHHBIX JIMI[ (peabHBIX
3aKa34MKOB), pa3pabOTUYMKOB WK Mosib30BaTeneil. TpeOboBaHMs TOKHBI 33 JOKYMEHTHPOBAHBI B
Pa3INIHBIX (1)0pMax, TaKUX KaK IPOCTOC OIMCAHUC, CHOCHApPUHU HCIIOJb30BaAHUA WA
crienu(UKaLUyU MPOLECCOB.

PesynbraTrom 3T0rO0 3Tana ABIAIOTCA ONMCAHHBIE MOAMYHKTHI B [13:

— Onwucanue nmpeaMeTHON 00J1acTH.
—  AHajM3 MHCTPYMEHTOB, UCIOJIb3YEMBIX B pa3pabOoTKe MPOrpaMMHOTO MPOAYKTA.

— TexHuueckoe 3alaHue K IPOrPaMMHOMY IIPOAYKTY.

2.3.4 Onucanue npeaMeTHOIi 001acTH

HccnenoBanue npeaMeTHONW 00J1acTH HEOOXOJMMO MTPOBOIUTH HA MPEIIPOSKTHOM dTare
peanu3anuy JUIIOMHOTO IIPOEKTa.

IIpenmerHas o0macTe — 3TO COBOKYIHOCTh OOBEKTOB, NMPOLECCOB M CBS3EH, KOTOpBIE
paccMaTpuBalOTCA B paMKax IUIUIOMHOro mnpoekrta. OHa ompeneiser KOHTEKCT 3ajadd U

OXBaTbIBACT BCé, 4qTo HCO6XOI[I/IMO JJIsL paSPaGOTKI/I IporpaMMHOTO IIPOAYKTA.


https://ru.wikipedia.org/wiki/%D0%A1%D1%86%D0%B5%D0%BD%D0%B0%D1%80%D0%B8%D0%B9_%D0%B8%D1%81%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F

2.3.5 AHaJIHU3 HHCTPYMEHTOB, HCOJIb3yeMbIX B pa3padoTKe MPOrpaMMHOI0

NPOAYKTA

AHanu3 WHCTPYMEHTOB, HCIIOJIB3YEMbIX B pa3pabOTKe MPOrPaMMHOTO MPOAYKTa — YacTb
nporecca paboThl HaJ JUILUIOMHBIM IIPOEKTOM, KOTOpBIM BKJItOyaeT B cebd cOOp M aHaIu3
MH(POPMALIUU IO UCIOJIb30BAHNUIO MHCTPYMEHTAJIBHBIX CPEACTB Ha Ka)JIOM 3Tale >KU3HEHHOTO
LMKJIa [POTrPaMMHOI0 MPOAYKTa (IIPOEKTHpPOBAaHME, pealu3alus, TECTUpoBaHuUE). Pesynbrar
NPECTaBISIETCS B BUAE CPAaBHUTEIHHOW MH(OPMAIMH C BBIICICHUEM OCHOBHBIX KPHTEPHUEB H
KOHKPETHBIX BBIBOJIOB. B TaHHOM pasjiene cTyeHT J0JIKEH MPOJEMOHCTPUPOBATh CIIOCOOHOCTb
JieflaTh  CaMOCTOSTENbHBIM OOOCHOBAaHHBIA BBIOOD B HCIOJIb30BAHUM HMHCTPYMEHTOB JUIS

pa3paboTKHu.

2.3.6 TexHuveckoe 3aaHue HA Pa3padoTKy NPOrPaMMHOI0 MPOAYKTA

Texuuueckoe 3amanue (manee - T3) — 3TO OCHOBHOW JOKYMEHT B paMKax HPOCKTHOM
JOKYMEHTAIUH, OITMCHIBAET BCE OCHOBHBIE TPEOOBAaHMUS Ha pa3pabOTKy MPOrpaMMHOTO MPOAYKTA.

TexHuueckoe 3agaHne OTpa)kaeT OCHOBHBIE MYyHKTHI B cooTBeTcTBUU ¢ ['OCT 34.602-
2020.

ITonHocThiO pa3zpaboranHoe T3 mpenocraBisercs B NPUIOKEHUHM A B MOSCHUTEIbHOU

3amucke JI1.

2.3.7 TlpoekTupoBaHue

[IpoekTupoBaHue — 93TO 3Tal KU3HEHHOTO IMKJIa MPOrPaMMHBIX TPOIYKTOB,
OTIpeNIeNAIOMi, HACKOJIbKO coO3JaBaéMasi MporpaMMa COOTBETCTBYET CHEUU(UKALUAM U
TpeGOBaHUSAM CO CTOPOHBI KOHEUHBIX MOJIb30BATENEH.

Ha orane mnpoextupoBanusi ucnonb3yioT CASE-texHonornn. OHH TO3BONISIOT B
HarsIIHOM (hopMe MOJENMpPOBaTh MPEIMETHYIO 00JacTh, aHAIM3UPOBATh Ty MOJAEIb Ha BCEX
sTanax pa3padoTku. [IpoekTupoBaHue BHIMOIHAETCS ¢ COONIIOICHUEM HOTalMi (TpeOoBaHMiA).

Pe3ynbrarom 3T0rO0 3Tana ABIAI0TCA ONMCAHHBIE NOAMYHKTHI B [13:

- ApXUTEKTypa IPOrpaMMHOTO MPOAYKTA.

- DYHKIMOHAIBHOE U CTPYKTYPHOE IPOEKTUPOBAHNUE.

- [TpoexTupoBanue 6a3bl TaHHBIX.

- HpOCKTI/IpOBaHI/IC IMOJIB30BATCIBCKOI'O PIHTCp(bCfICEl MMpoOrpaMMHOTO IMPOAYKTaA.
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2.3.7.1 ApxuTeKTypa NporpaMMHOr0 MPoayKTa

ApXHTEKTypa TPOTPAaMMHOTO TPOAYKTa — 3TO OOIIas CTPYKTypa CHCTEMBI, KOTOpPAs
MOKa3bIBACT, N3 KAaKMX OCHOBHBIX YacTel (KOMIIOHEHTOB) OHA COCTOMT, KaK ATH YacCTH CBSI3aHbI
MEXIy CO00H M Kak B3aUMOJICHCTBYIOT NP BBIITOJTHEHUH 33/1ad. APXUTEKTypa OMpeeseT, KaK
OyIyT OpraHM30BaHbI Iepejavya JaHHBIX MEXIy KOMIOHEHTaMHu (0a30i JaHHBIX, CEpPBEPHOU
YacThI0, KIMEHTCKOW dYacThio), a Takke kak I[II1 Oymer B3auMomelcTBOBaTH C BHEIIHHMH
cepBUcaMu (€CJIH 3TO IPEYCMOTPEHO).

B kauectBe pe3yibTaTa apXUTEKTYPHOTO MPOEKTUPOBAHUS MPEICTABISETCA JUarpaMmma
KOMITOHEHTOB, Ha KOTOPOHW HArJIIIHO OTOOpa)kalOTCS OCHOBHBIE KOMIIOHEHTHI MPOTPAMMHOIO
MPOJYKTa, CBSA3M MEXKIy HUMHU M HampaBieHHs oOMeHa naHHbIMH. K nuarpamme mpuiaraercs
KpaTKOE€ OTMMCaHUE KaXJI0ro KOMIIOHEHTA: €ro Ha3HAY€HHUE U CII0CO0 B3aUMOJICHCTBHS C APYTUMHU

4aCTAMH CUCTCMBI.

2.3.7.2 ®yHKIHOHAJIbHOE U CTPYKTYPHOE IPOEKTUPOBAHHE

Ha srane npoekTHpoBaHHMS HCHOJB3YIOT JBAa Pa3HbIX IMOJAXO0AAa K MPOEKTHPOBAHUIO:
CTPYKTYPHBIN 1 00BEKTHO-OPUEHTUPOBAHHBIH.

CTpYKTYpHBII IoAX04 noaApa3yMeBacT HCIIOJIB30BaHHUC MeTO,Z[OJIOFI/Iﬁ IIpu

MOJIEJIMPOBAaHUH PA3JIMYHbIX IPOTPAMMHBIX ITPOJYKTOB:
— SADT (structured analysis and design technique);
— ERD (entity-relationship diagrams).
ITpu ucnonwszoBanuu Merogoaoruu SADT ucnonszyercs Hotauus IDEF. B 3toif HoTauun
IPOEKTUPYIOTCS:
- KOHTEKCTHasi nuarpamma cosfganHod (A0) (duarpamma A-0: cnenuanbHbI BH
(KOHTEKCTHOI1) TUarpamMmel).
- auarpammbl ekoMmnosunuit (Al) (mpegHazHaueHa A JeTanu3aiuu padoTsl, T.e.
JIEKOMITO3HITNEHN Ha3bIBAETCA pa3JieJieHue OM3HEC-TIPOIIECCOB Ha 00JIee MEJIKHUE COCTABIISIOIIHE).

OCHOBHBIM MHCTPYMEHTOM OOBEKTHO-OPUEHTUPOBAHHOTO MOIX0/a siBisieTcs si3bik UML

— YHUOUIIMPOBAHHBIA SA3BIK MOJIEIMPOBAHUS, KOTOPBIA MpeJHAa3HAuYeH Ul BU3yalIM3allUd U
JOKYMEHTHPOBAaHUSI OOBEKTHO-OPHEHTUPOBAHHBIX CHCTEM C OpUEHTaluell uX Ha pa3paboTKy
MPOrpaMMHOT0 MpOoAYKTa. JIaHHBIN S3bIK BKJIIOYAET B c€0sl CHCTEMY PA3JIMYHBIX AHAarpamm, Ha
OCHOBaHUU KOTOPBIX MOKET ObITh MOCTPOEHO IMPEICTABICHUE O MPOEKTUPYEMOM MPOTrPaMMHOM
IPOIYKTE.

C nomomrsio UML, B pabGote, nmpoekTupyercs:
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https://ru.wikipedia.org/wiki/SADT
https://ru.wikipedia.org/wiki/ERD
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— JMarpaMMa BapUaHTOB HCIIOJIb30BAHUSA, KOTOpas OTpa)kaeT IoJb3oBareneit
(axTepoB) U UX JAEUCTBUA B IPOrPAMMHOM MPOIYKTE;
— JmarpaMma JesiTeIbHOCTH, C LEIbI0 OTOOPaXEHHUs MOCIEI0BATEILHOCTH Pab0Inx

6I/I3HGC-Hp0HeCCOB.

2.3.7.3 IIpoekTUpoBaHHE 0a3bl JAHHBIX

[TpoexTupoBanue 6a3 ganubix (nanee — bJI) — mporece co3ganus cxembl 6a3bl JaHHBIX U
OIpeieNIeHUs] HEOOXOUMbIX OTPAHUYEHUH IETOCTHOCTH.

OcHOBHBIE 33/1a4M [TPOEKTUPOBAHMS 0a3 JaHHBIX:

— Ob6ecneuenne xpanenus B bJl Bceit HeoOxomumoit nHpOpMaIum.

- CoxparieHre U30bITOYHOCTH U TyOIMPOBaHUS TaHHBIX.

- ObecnieueHne LEIOCTHOCTH 0a3bl TaHHBIX.

OcHOBHOW 3Tanm NPOEKTUpPOBaHUS 0a3 JaHHBIX — IpoeKTHUpoBaHue (usnueckoe ER-
moaenu (naee — ER-monens).

Quzuueckoe npoekmuposanue — Co3laHue CXeMbl 0a3bl JaHHBIX [ KoHKpeTHOH CYB/I.
Crermnduka konkperHorr CYBJ] MoxkeT BKIItOYaTh B ce0st OrpaHUYEHUS HA UMEHOBAaHHE 00OBEKTOB
0a3bl JaHHBIX, TUIIBI JaHHBIX, CBA3EH U T.J.

IIpu npoexktupoBaHuM 0a3 JaHHBIX BbINOJHAETCS HopMmanuzauus. Ilporecc onmcanue
HOpMaTbHOU (POPMBI JTOJDKEH OBITH MpeACTaBlieH U 00ocHOBaH. ER-Mozens mpencraBiseTcs B
rpaduueckoit popme, ¢ ucnonp3oBanueM Hotauuu ER-nuarpamMMa Ha gpu3nyeckoil ypoBHe.

ITocne monenu, B pabote, JOMKHO OBITH MPEJICTABICHO OMUCAHNWE MOJAEIH B TaOJIMYHOM
BUj€ — cioBapb 0a3bl JaHHBIX. OH NpEeACTaBICH MEpEeYHEM OINHCaHHE KaKAOH TaOIuLbl ¢
yKa3aHWEM Ha3BaHHE TaOJUIbl, aTpUOYTOB, KIIOYEH, TUIIOB JAaHHBIX U PYyCCKOA3BIYHOE ONMCAHNE

aTpuOyTOB.

2.3.7.4 TIpoekTHpOBaHUE MOJIb30BATEILCKOI0 HHTEP(eiica mMPporpaMMHOro NMpoayKTa

B paMkax 1aHHOTO MyHKTa MPOEKTHPYETCs MOJIb30BaTeNIbcKUi uHTEepdeiic. OH BKiItoyaeT
MOCTPOCHHUE MPOTOTUIIOB (TIPOTOTUITMPOBAHKE) — 3TO MPOLECC CO3AaHMS YIPOIIEHHBIX BEpCUN
INPOAYKTa, KOTOPBIA IOMOTaeT TMpeACTaBUTh IOJIb30BATEILCKUN HHTEepdeiic 10 Havana
pa3paboTku. IlpoToTMn mnporpaMMHOro obOecrneyeHusi — 3TO UYEpPHOBAas, 3CKU3HAs BeEpCUS
IPOTPaMMHOTO MPOAYKTa, KOTOpasi cO3AaéTcs sl JeMOHCTpAIMK 3JIEMEHTOB nHTepdeiica U ux
(GYHKIMOHAIBHOCTH. B 3aBeplieHHM OMMCaHUS dTamna MPOEKTUPOBAHUSA, HEOOXOJUMO CHeNaTh

BBIBO/I 110 TPOEKTUPOBAHUIO UHTEpeiica.
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https://ru.wikipedia.org/wiki/%D0%91%D0%B0%D0%B7%D0%B0_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
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https://ru.wikipedia.org/wiki/%D0%A1%D0%A3%D0%91%D0%94

2.3.8 Peanu3anusi nporpaMMHOI0 NPoayKTa

Peanuzanuss — 310 3Tam pa3pabOTKH, Ha KOTOPOM BBINOJHSETCS MPOrPaMMHPOBAHUE
KOMIIOHEHTa U MOJYJIed B COOTBETCTBMM C IIPOEKTHOM IOKyMeHTauued. Ha maHHoM srame
co3aaércs paboyasi BepCcus MPOrpaMMHOI0 MPOAYKTa, peau3yromias Bce GyHKIIMHN U TpeOoBaHus,
ornpezenéHHbIE B TEXHUUECKOM 3aJaHHH.

OcCHOBHBIE pe3yJIbTaTHI 3Tama:

— peanm3anusi 3asBJICHHOTO (YHKIIMOHAJA B MIOJIHOM 00BEME;

- 3G (PEKTUBHOE HCIIOIB30BAaHUE BBIYUCIUTEIBHBIX PECYpPCOB U COBPEMEHHBIX
TEXHOJIOTHi;

- CTPYKTYpUpOBaHHasi OpPraHM3aLMUs KOJAa: MOAYJIBbHOCTb, YHUTAEMOCTb, HAJIHYHUE
KOMMEHTapueB M CaMOJOKYMEHTHPYEMOCTh (OCMBICJICHHbIE MMEHa IEPEMEHHBIX, (DYHKIIHIA,
KJIACCOB H T.IL.);

— COONIOZICHUE TIPUHIUIIOB BBIOPAHHBIX APXUTEKTYPHBIX M TEXHOJOTHYECKHX
pelieHui (pasenenyue Ha KIMeHTCKYIO U CepBEpHYIO yacTH, pabota ¢ BJ[ u 1.11.).

B nosicuutenbHOM 3anucKe MpUBOASTCS (parMeHThl HECKOJIBKUX KITFOUYEBBIX OJIOKOB KO/,
WUTIOCTPUPYIOIIME peanu3aluio Hanbosiee 3HAYUMBIX (QYHKIUI OPOrpaMMHOTO MPOAYKTa
(manmpumep: oOpaboTka OuszHec-noruku, uaterpanus ¢ APL, pabora ¢ daitnmamu). Kaxxaprii 610k
KO/1a COITPOBOKAAETCS] KPATKUM TIOSICHEHHEM:

— Kakas 3ajiaua peraercs;

- Kakue ocoOeHHocTH peanu3anuu (Bzaumopeiicteue ¢ bJl, oOpaboTka omuoboK,
BaJIUJAIMSA U . ).

Wudopmanus o peanusaluu MO KaXJIOMy KOMIIOHEHTY (0a3a JaHHBIX, CEpBEpHas M

KIINCHTCKaA qaCTH) OIMMCBIBACTCA B COOTBCTCTBYIOIIUX IMOApA3aCIax.

2.3.8.1 Peanu3anus 6a3bl JAHHBIX MPOTPAMMHOIO MPOIYKTA

Ha nanHoM sTame BbINMONHsETCS peanu3anus 0a3bl AaHHBIX B BbiOpaHHoi CYB/[ B
COOTBETCTBUM C pa3paboraHHOW ¢usnyeckoit ER-mozpenbio. Peanuzamus BKiIOYaeT co3gaHHe
TaOIHI], OMPEEICHUE CBS3EH M HACTPOWKY OTPAHMYCHHUM IIEJIOCTHOCTH, a TakKe pa3pabOoTKy
JIOTIOTHUTEIbHBIX 00BEKTOB 0a3bl JaHHBIX (TPUITEPOB, MPEACTABICHUIN, XPAaHUMBIX MPOLEIYP —

pU HEOOXOIUMOCTH).

13



Ecnu mpoekt mnpegycMaTpuBaeT HCIOJIb30BAaHHUE TPUITEPOB, MPEACTaBICHUM WIH
XPaHUMBIX IPOLETYP, B JTaHHOM O/Ipa3/iesie MOSCHUTEIbHON 3aMCKU HEOOXO0IMMO MPE/ICTABUTD
UX Ha3HaueHHE U 0OCOOECHHOCTH pPeaTH3alHH.

B nosicHuTenpHOi 3anucKe T0JKHBI ObITh OTPAXKEHBI CIEAYIONIUE MaTepUAIbL:

- CKPUNTHI CO3JaHUs CTPYKTYphl 0a3bl naHHbIX (SQL-3ampockl, Murpamuu wiu
MOJIETIN ¢ MEXaHU3MOM CUHXPOHH3AIUHU CTPYKTYpHI ¢ BJ1);

— (dbparMeHThl KOJa TPUITEPOB, MPEACTABICHUN M XpaHUMBIX Hpoueayp (mpu
HaJTUYHH ).

B 3aBepmienwe gaHHOrO mojapasnena HEoOXOIUMO TMPUBECTH KPATKHA  BBIBOI,
COJIEpXalINil CBEICHUs] O BBINIOJIHEHHOW peanu3aiuu 0a3bl JAaHHBIX: KOJIMYECTBO CO3JAaHHBIX
Murpamnuii, mozaenei, SQL-ckpunToB, a Takke pa3paOOTaHHBIX JIOMOJHUTEIBHBIX OOBEKTOB

(TpUrTEpOB, MPEICTABICHUN, XPAHUMBIX MPOLIETYP — PU HATTUYHH).

2.3.8.2 Peaniu3anusi cCepBEPHOIi YACTH MPOTPAMMHOI0 MPOAYKTA

CepBepHas (w11 Joru4eckasi) 4acTb MPEACTaBISAET COO0H SAPO MPOrpaMMHOIO MIPOIYKTA,
B KOTOPOM pealM3yeTcsl OCHOBHasi OM3HEC-JI0rMKa: 00paboTKa BXOIHBIX JaHHBIX, BBIIOJHEHHE
00pabOTKM JaHHBIX, YIPABICHHE COCTOSHHUEM CHCTEMbI, B3auMoJeicTBUe C 0a30i JaHHBIX,
(baiiIoBBIM XpaHWIHIIEM, a TaKXKe 0OecreueHre B3aMMOICHCTBHSI ¢ BHEITHUMH KOMITOHEHTaMHU
(mpu HaTTMYKM).

Peanuzanus BriIOyaeT pa3pabOTKy NPOTrpaMMHBIX MoOJyJied (KjaccoB, (YHKIMH,
CEpBUCOB), OTBEYAIOIIMX 32 BBIMOJHEHUE (YHKIMOHAIBHBIX 3aj]au, MCIOJIb3yEeMbIX BHEIIHUX
cucreM, nHTErpupyeMsix B I, oprann3annio B3anMOACHCTBHS MEKIY MOYISIMH ¥ BHEITHAMHA
CUCTEMAaMHU B COOTBETCTBUHU C BBIOPAHHOM apXUTEKTYPOH.

B noscHuTensHON 3amucKe MpeJNCTaBIAIOTCS (parMeHThl KOJa W HMX OIUCaHHE IO
CJIEAYIOIIMM TPeOOBaHUSM:

- pealin3aluio KIHUEBbIX aITOPUTMOB U MPaBUII 00paOOTKH JTaHHBIX;

- opraHuzainuio ooMeHa MHpopMareil Mexay KOMIIOHEHTaMHu (Hampumep, uyepes
uHTep(deiichl, COOBITHS HIIH BHI30BBI METOJIOB);

- peanu3alyio UHTErpaluy ¢ BHEIITHUMU CHCTeMaMH (TIpU HaJIM4YuH);

- obecrieyeHre HaA&KHOCTHU: IPOBEPKY BXOJHBIX JaHHBIX, 00pabOTKY HUCKIIOYEHUH,

BCACHHUCEC JIOT'OB.
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2.3.8.3 Peasm3anusi KJIMEHTCKOM YacTH MPOrPaAMMHOI0 NMPOAYKTA

Knmenrtckass 4acTh OTBEYaeT 3a IMPEICTaBICHHE NAHHBIX MOJIb30BATENIO, OPraHU3ALUIO
HaBUTalMK, cOOp M BaJMJAIMIO BBOJAMMON HMH(MOpMAIMM, a TaKXKe Mepefady 3alpocoB U
MOJTyYCHUE OTBETOB OT CEPBEPHOI YacTH.

Peanmzanus KIMEHTCKOW 4aCTH MPOTPAMMHOTO TPOTYKTa BKIIIOYAET:

— pa3paboTKy 3nemMeHTOB uHTepdeiica (okHa, (HOPMBI, KHOIIKH, TAOJIHUIILI U Ap.);

- MPUBSI3KY MOJIB30BATEIBCKUX AEUCTBUM K JIOTHKE MPHUIIOKCHHUS;

- obecriedyeHre ymoOCTBa WCIOJNB30BaHUS: OOpaTHYIO CBSI3b Ha JICHUCTBUS
TI0JIb30BATEIISI, MTOHATHYIO HABUTAIUIO, BAJIMIAIIMIO BBOJUMBIX JAHHBIX H T.II.

- WHTETPallii C BHEITHHUMU CHCTEMaMM Ha CTOpOHe KiueHTckoi yactu [T (mpu
HaJTUYHH ).

B mosicHuTeNnpHOW 3amcKe MPEICTAaBISIOTCS (parMeHTHl KOJa M WX ONHCAHUE TII0
CJIEIYIOIIUM TPeOOBAHUSM:

- dbparMeHThl KOJa, OTpaKalollue M[OCTpoeHue wuHTepdenca u  00paboTKy
IOJIB30BATEIIbCKUX COOBITHIA,

- ONKMCaHWe TPUMEHEHHBIX IIOJXOJ0B K OpraHu3anuu uHTepdeiica (Hampumep,
KOMITOHCHTHBIM TPUHIIMIL, TPUBI3KA JaHHBIX, PEAKTUBHOCTB);

— pealu3alyio HHTErpalliy C BHEITHUMHU CHCTeMaMH (TIpY HAJIMYUH ),
- MOSICHEHUSI, Kacarouecs odecneueHus: yao0CTBa U COOTBETCTBUS 3asBICHHBIM

TpeboBaHUsIM K UHTEp(DEICy.

2.3.9 TecTupoBaHue NPOrpaMMHOI0 MPOAYKTA

TectupoBanue — 3T0 Mpolecc NPOBEPKU MPOrpaMMbl Ha OCHOBE HabOpa TECTOB, MyTEM
COIIOCTABJICHHS TOJYYEHHBIX pE3yJbTaTOB BBINOJHEHHS INPOrPaMMbl C IPOrHO3UPYEMBIMU
BBIXOJIHBIMU JaHHBIMU Habopa TecToB. llenb paznena — neMoHCTpanusi KOPPEKTHOCTH padOThI
IPOTPaMMHOTO MPOAYKTA, pa3pabOTaHHOIO B paMKaxX JUIJIOMHOTO MTPOEKTA.

B paznene nomxHbI OBITH ONpeeNeHbl METO/Ibl, CPEACTBA TECTUPOBAHUS POTrPAMMHOTO
MIPOJIYKTa, ONHCAHBI TECTOBBIE CIIEHAPHM, TECTOBBIE BAPWUAHTHI M PE3YJIBTATHI TECTUPOBAHMS.
Tectuposanwue I1I1 Bkirouaer n18a Buaa: PyHKIIMOHATHHOE U HATPY30YHOE.

B tectupoBanuu I1I1 onpeneeHs! Kito4eBbIe TOHATHUSA !

- OyHKIMOHAIBHOE TeCTUpOBaHME — IpoBepka coorserctBus IIII  ero
(GYyHKIMOHATBHBIM TPEOOBAHUSM.

- Ilo3uTUBHBIN TECT — TCCT, conepmamnﬁ KOPPCKTHBIC BXOAHBIC TaHHBIC.
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— HeratuBHblii TeCcT — TecT, coAepKalllMil HEKOPPEKTHBIE BXOJHBIEC JAHHBIE WU
OIIMOOYHBIE JEHCTBUS MOIH30BATEIS.

— TecTtupoBanue BalWAALMK JAHHBIX — I[OABUJ HETaTUBHOTO TECTHUPOBAHUS,
MPOBEPSIOUINIT KOPPEKTHOCTh OOpaOOTKM BXOIHBIX JAHHBIX (IIpOBEpKa Ha 005A3aTEeIbHOCTH
noJei, ¢opmar, AITUHY, TUI JaHHBIX).

- TectupoBanue poseli — nposepka, 4ro IIII pasrpannuuBaer mpaBa JOCTyna K
(GYHKIUSM B COOTBETCTBHH C POJISIMU TOJIH30BATEICH.

- Harpy3ouHoe TecTupoBaH#e — OIICHKA TPOU3BOUTEILHOCTH U cTa0MIbHOCTH [111
MO/ 3aIaHHON HAarpy3KOu.

TecToBbIE CLIEHAPUU JOJIKHBI BKIIIOYATh:

- 3 (pyHKIIMOHANBHBIX MO3UTUBHBIX TECTOBBIX CLICHAPHEB, IPOBEPSIOIINX OCHOBHOU
¢dbynkuonan I111;

- 1 GyHKIIMOHABHBIX HETaTUBHBIN TECTOBBIN CIIEHAPUIA, HA BAJIUJAINIO JaHHBIX;

- 2 (yHKUMOHABHBIX HETAaTHUBHBIM TECTOBBIX CIIEHApHWs, HAa MPOBEPKY poJjeit
(HamprMep, MOMBITKA MOIb30BATENS MOJTYYUTh AOCTYII K aIMHUH-TTAHEIH);

- 1 cuenapuii Harpy304YHOTO TECTUPOBAHUS.

B noanynkre «DyHKIIMOHATEHOE TECTUPOBAHUEY HEOOXOIUMO OTPA3HUTh CIEIYIOIIEE:

1. Kpatkoe onucanmne QpyHKIMOHAIBHOTO TECTUPOBAHUSA, BKIIOUAsl €r0 Ha3HAYEHUE,
OCHOBHBIE 3a/1a4H.

2. Cuenapun TecTUpOBaHUsA, O(OPMIICHHBIE B COOTBETCTBHHM C YCTAHOBJIEHHBIM
mabmonom (tabmmma 1). Tlociae ommcaHus KakIOro CIEHApUs HEOOXOIUMO TMPHBECTH
M300paxKeHue, MOATBEPKIAIOIIEE €TO BHITIOTHEHUE U PE3YIbTAThl TECTUPOBAHUSI.

3. BriBogpl 10 pe3ynbraraMm MpOBEAEHHOTO (PYHKIIMOHATBLHOTO TECTHPOBAHMUS,

coJieprKallye OLEHKY KOPPEKTHOCTH pabOThI pealn30BaHHbIX (PYHKLINH.

Tab6muma 1 — Ipumep mabsoHa TECTOBOTO CIICHAPUS

[Tapametp Onucanue

ID tecta VuukanbHblii uaentudukarop (Hanpumep, FUNC-POS-01)
HasBanue tecra Kparkoe 1 moHSITHOE Ha3BaHUE CIIEHAPUS

[IpenycnoBus UYrto He0OXOAMMO BBHIIIOJIHUTE MIEpe/l HA4aaoM TeCTUPOBAHUS
Iarn ITocnemoBaTeIbHOCTE TEUCTBHUH

TecToBbie TaHHBIE KoHkpeTHbIe JaHHBIE, KOTOPBIE UCTIONB3YIOTCS B TECTE
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[Tapamerp

Omnucanue

OXuaeMblil pe3ysbTaT

Kakoii pe3ynbTaT 10JDKEH OBITh MOCIE BBHITIOJHEHUS TECTa

B noanynkre «Harpy3ouHoe TecTUpoBaHHE» HEOOXOAUMO OTPA3UTh CIIEAYIOIIEE:

1. KpaTKOC OIIMCAHUEC  HArpy304YHOIO TCCTHUPOBAHUA, BKJIO4Yas €ro

Ha3Ha4YCHHUEC, OCHOBHBIC 3aJa4u.

2. Cuenapuu  TecTUpoBaHHUs, O(OPMIIEHHBIE B  COOTBETCTBHH  C

YCTAHOBJICHHBIM 1a0I0HOM (Tabnuua 2).

3. TexHuueckne XapakKTePUCTUKH TECTOBOIO OKpykeHHe (Tabnuma 3).

4, PCSYJ'IBTaTBI Harpy3o4Horo T€CTUpOBaHUA MPECACTABIACTCA B BUIC Ta6J'II/II_I

(mpumep odopmiieHUs B TadIHIE 4).

S. BBIBOIBI 110 pe3ysIbTaTaM MPOBEAEHHOTO HArPY304YHOIO TECTUPOBAHMSL.

Tabmuna 3 —11laba0H cueHapus Harpy304HOTO TecTa

TTone

Onucanue (mpumep A1 UHTEpHET-Mara3uHa)

Hazpanue Tecra:

Harpysounoe tectupoBanue riaBHoil crpanuisl 1 AP| moncka

Llenn [TpoBepuTh MPON3BOIUTENBHOCTS M CTAOMIBHOCTH CUCTEMBI TI0JT
TECTUPOBAHUS: nukoBoi Harpy3koit 100 oqHOBpeMEHHBIX MOJIb30BATEIICH.
Crienapuit 1) InaBHeIi pocT Harpy3ku oT 1 o 50 monb3oBaTeneil 3a 2 MUH.

p 2) CrabunbHas Harpy3ka 50 mosbp3oBareneii B Teuenue 10 MuH.
TECTHUPOBAHUSI:

3) INukosas Harpy3ka 100 monbp3oBaTenei B TEYCHUE 5 MUH.

TecToBbIE TaHHBIC:

baza manueix: 10 000 ToBapos.
Tumnossie cienapuu: [IpocMOTp TIIaBHOM CTPAHUIIBI, TOUCK TOBAPOB 110
KITFOYEBBIM CJIOBaM.

Kpurepuu ycrexa:

Bpewmst orBeta 95% 3amnpocoB < 1.5 cexk.
Yposenb ommnbok < 1%.
Hcnonp3oBanne CPU < 85%.

Tabmuna 3 - TexHn4YecKne XapaKTePUCTUKNA TECTOBOTO OKPYKEHHS

KomnoneHT XapakTepucTUKu
— KomuyectBo pusnueckux siaep: 4
— KonunuecTBo noruueckux suep: 4
[Ipoueccop

— bBasosag gacrora: 3.6 I'Tg
— MaxkcumaneHas yactora: 4.0 I'T
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OmnepaTuBHas MaMsITh

Tun: DDR4
Oo0peMm: 16 I'b

Yacrora: 2400 MI'g

OpeiimBopk: Laravel 10.x
Pexxum paboter: Development (JokansHas cpefa pa3pabOoTKH)

—  Tum: NVMe
Haxonurenn —  Ckopocts nocienoBareabHoro yrenus: 10 3500 Mb/c
—  Ckopocts nocienoBateabHoi 3anucu: 10 3000 Mb/c
— Be06-cepBep: BcTpoennsiii cepsep PHP
J— . _l’_
Be6-cepBep Bepcus PHP: 8.2

basza manHbBIX

CYB/J: SQLite
Bepcusi: 3.35+

Pexxum ncnonb30BaHus IIpHU TCCTUPOBAHUU: Il’l'memory

Tabnuna 4 — Pe3ynbTar Harpy3ounoro TectupoBanus [111 (aBTopuzanus moib3oBareseil)

Mertpuka 3HaueHue E:;::;inb CootBercTBHE
2 MunythI 1.8
OO0mee Bpems Tecta YT - -
CEKYH/IbI
MakcumanbHOE KOJIMYECTBO N .
VU 50 monb3oBatenei 50 monp30Barenei CooTBeTcTBYET
Bcero urepanuit 344 - -
Bcero HTTP 3ampocos 1,032 - -
[IponyckHasi ClloOCOOHOCTb 8.47 RPS - -
YpoBeHb OINO0K 0.00% <5% IIpeBbimieHO
Bpewms otBeta (cpennee) 3.61 cexyHabI < 2 CeKyHJIbI [IpeBbIieHoO
Bpewms orBerta (MeuaHa) 3.86 cexyHabI < 2 CeKyH/bl IIpeBbimieHO
95-if mepIeHTHITh 6.57 cexyHn < 5 cexyH[ [TpeBbImeHO
90-if mepreHTHITh 5.94 cexyHap1 <4 cexyH[ [TpeBbImeHO

MurHEMaTbHOE BpEMS OTBETA

18.1 mc
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MakcumanbHOE BpeMsi OTBETa 7.85 cexyHn < 10 cexyHn CooTBeTCTBYET
[Tposepku (checks) 2,064 - -

VYcrenraesie mpoBepKU 100% > 95% [IpeBbIieHo
Heynaunsle npoBepku 0% <5% [IpeBbilieHO
[TosydueHo 1aHHBIX 9.4 MB - -

OTtnpaBieHo JaHHBIX 647 KB - -

Wreparuii B CEKyHIY 2.82 iter/s - -
gf:;[glpfnnnmenwocm 13.86 cexynn i i

2.3.10 JoxkyMeHTHpPOBaHMe NPOrPAMMHOIO MPOAYKTA

B 1aHHOM IyHKTE MOSICHUTENBHOM 3aIIMCKH HEOOXOJUMO pa3padoTaTh M0JIb30BATEIbCKYIO
JIOKYMEHTALMI0, HHCTPYKLHIO 10 yCTaHOBKe, HacTporke u 3amycky IIII. Ilomb3oBarenbckas
JOKYMEHTALUs MPEACTaBIAET COOOM pyKOBOACTBO I10JIB30BATENs, KOTOPOE ONHUCBHIBAET KAXKIYIO
(GYHKLUIO TPOrpaMMBbl, BKJIIOYAs IIard, KOTOPbIE HY)KHO BBIIOJHUTH JUISI UCIIOJIB30BaHUS 3TOU
byHKIMN.

[IporpaMMHBII MPOIYKT MOXET COAepxkaTb HaOOp IOJIb30BATEIBCKOM JOKYMEHTAIUH,
BCTPOEHHOM B pa3zpabaThiBaeMblii IPOIPAMMHBIN TPOIYKT.

PykoBozcTBO mMOJIB30BaTENsl MPOrPaMMHOIO MPOAYKTa MO Ka)XJAOMYy YPOBHIO JIOCTYIIa,
€CIIM TaKoe HE0OXOAUMO.

[TocnenoBarenbHOCTh MpEACTAaBICHHOW HMH(QOpPMAallMM B PYKOBOJACTBE IIOJb30BATEIIS
COBMAJIAaeT C MOCJIEI0BATEIbHOCTBIO IEHCTBUI MOJIb30BATENS, U CONPOBOXKIAETCs (hparMeHTaMu
n300pa’keHH MPOrpaMMHOTO MPOYKTA.

WHcTpykuusa no ycraHoBke, HacTpoiike u 3amycky IIIT odopmnsercs nubo B pasnene
MOSICHUTENILHOM 3alMCKH, JTN0O B C HCIOJIb30BaHUEM 00JieryéHHOro si3bika pa3metku (Markdown)

u pa3meniaercs B penozutopun JI1 ¢ umenem «install.mdy.
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2.3.11 3akiarouenune

B JaHHOM pasacyic MOABOIATCA HWTOIM BbIIIOJIHCHHOI'O IIPOCKTAa B COOTBCTCTBHUU C
IMMOCTABJICHHBIMU MCJIBKIO KW 3aJa4aMM, ONPCACICHHBIMHU B BBCACHHMU. I[aIOTCSI BBIBOAbI IIO
HpO,I[GJ'IElHHOfI pa60Te 1 BO3MOXHBIC PCKOMEHIAIIUU O ﬂaﬂbHeﬁmeM Pa3BUTHH U MOJACPHU3ALIUN

MPOrPaMMHOTO MPOAYKTA.

2.3.12 CumMcok MCI0JIb30BAHHBIX HCTOYHUKOB

CHucoK UCIOJNB30BAHHBIX HCTOYHUKOB OQOPMIIICTCS B IIOJHOM COOTBETCTBHH C
ouomorpaduaeckumu obocHoBanusiMu corstacio 'OCT 7.0.100-2018. bubGmmorpadudeckas
3anuch. bubOmuorpaduyeckoe onucaHue: oOmMEe TpPeOOBaHUS W TPaBWIA COCTABICHHSL.
KonruecTBO MCTOYHHKOB JOKHO OBITh HEe MeHee 15. Mcnonbp3yemble HCTOYHHUKH MOTYT OBITh
CBSI3aHBI C TEKCTOM, B 3TOM CJIy4ac OHU OPOPMIISFOTCS B BUJIC KBAJPaTHBIX CKOOOK H HOMEPOM B

crucke. Hammpumep, [2].

2.3.13 Tlpuaoxkenust

HpI/IJIO)KeHI/ISI CoaeprKaT MaTCprabl. TCXHAYCCKOC 3a1aHUC, MOJCIHM, CXCMBI, Ta6JII/IHI)I u

rpaduKu, TUCTUHTH IPOTPaMM (€CIIH 3TO HEOOX0AUMO), CTICHU(PUKAIINN U T.1.

24  OdopmiieHHe NOSACHUTEIbHON 3aIMCKH

[TosicHuTenpHas 3amKcKa SBJISETCS TEKCTOBBIM JTJOKYMEHTOM, COJEPKAIUM B OCHOBHOM
CIUTOITHOW TEKCT, KOTOPBIA 0GOpMIIIOT B (opMe IIeKTpOHHOTO nokyMmeHTa. OdopmieHne
JAHHOTO TYHKTa TPOW3BOAMTCS B COOTBETCTBMH C METOJUYECKUMH PEKOMEHIAIUSAMH IO
odopmIeHHI0 AUIUIOMHOTrO MpoekTa Ha cnennanbHocT 09.02.07 MHpopMalnoHHbBIE CUCTEMBI

¥ [IpOorpaMMHUpoBaHue (pa3MelIeHHOMY Ha O(HUIHATBHOM CaliTe TEXHUKYMA).

2.5  Odopmiienue 6,1aHKOB 3aKa3a U BHEIPEHUsI

[IporpaMMHBII POAYKT MOXET UMETh NMPAKTHYECKYIO LEHHOCTh I NPEANPUATHS U
ObITh BBEIEH B ONBITHYIO JKCIUTyaTanuio. J[ns moarBepkaeHus ¢akra 3akaza M BHEIPEHUS
IPOTPaAaMMHOTO TPOJYKTa HEOOXOJUMO HaJIM4Yhe COOTBETCTBYIOIIUX JIOKYMEHTOB: OJaHKa-
3aKa3a Ha pa3pabOTKy M CIpPaBKH O BHEIPEeHUH (TPU BBOJE B OMBITHYIO 3KCIUTyaTallHIo).

OO6pa3ibl yKa3aHHBIX JTOKYMEHTOB mpuBeneHbl B «[lomoxennn o0 oOecriedeHHH MPOBEACHUS
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rOCYJapCTBEHHON HWTOTOBOM aTTeCTallMKM OOydJaromuxcs, 3aBepmarmmx oOydenue mo OII

CIIO», pa3menieHHOMY Ha OQUIIMATBHOM CalTe TEXHUKYyMa «J{OKyMEHTBI».
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IMpuaoxenne A — Oopazen opopmiieHUsI TUTYJIBLHOIO JUCTA

MrmucTepeTso obpasosanun HpryTekoil obnactu
TocyaapeTeerHoe DI0ZEeTHO: NpodeccHOHANERO: 00pA30EATEIEHOS VIpEEISHHE
Hpryrcekofl obnacta
4« pEYTCEIE AEHATHONHER TeXHREYM
(TBIIOVHO «ITAT»)

JI1.09.02.07-5.26.221.01 T13 YTBEPXAKO
Jam. guperTOpa mo ¥P, E.T.H.
E.A Kopobrosa

TEMA
HopuorosrTponep: (TLIL ITerpoE)
Pyropommrens: (MA Kyopaenesa)
Cryaent: (1M Heanor)
Hpryer 2026
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IIpunoxenne b — O6pazen opopmiienns 6,1aHKa 3aJaHUS HA TUIVIOMHBIN NPOEKT

Murmcreperso ofpasosanaa HpryTexoit ofaacru
locymapereerRce OroTaeTHoE MpodeccHOHATEHOS 00PAS0EATETBHOE YUPeEIeHe
HpryTerof obmacTa
«HMpryTcERH AEHANACHEEIN TEXHEHEY M
(TEITOYHO «HAT»)

PACCMOTPEHO VTEBEPATAID
Ha sacegaans BITK HC
IIpotoroa N ot 12 despans 2026 1.

3au. gppeETopa mo YP

E.A KopobroEBa, K.T.H.
OpedceaTens 14 derpanz 2026 1.
M.A Kyopasuesa

3ATTAHHE

HA JHIITOMHEOS OPOEKTHPOE3HHE
Crygerry $HO rpymme: FHC-22-1

Tema JHILTOMHOTO MPpOEKTA

JaTa BEITAYH 3aTaHAT 17 despamz 2026 1.

Cpok cECHYZHAA OpOSETa 19 yam 2026 T
PyroECoOHTENE: (H.0. Pavmumag)
Crygent:

(H.0. Pavmaa)

[ MogiEch, galu)
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BunonseT: 3HEATHI DpesMeTHOH 0GMACTH JHIIOMHOIO NPOEETA H OPeICcTAEHTE
ONHCAHEE D0 CTRYRTYPe:
2. Omnpezemuts 00BesTsl, ATPHOYTE 0DREXTOR B CEAZH MEETY ODBAKTAMI.
b. BrimemnT: poms M OpomHCcaTE BX GVHEIEOHAMD
IIpoEecTH aHEAIHI HCTPYMEHTOE PealHIAONE OPOekTa N0 CTPYRTYPE:
a. Onpezemuts cpegcTea DpOSKTHPOEAHET OPOEETE:
1 [Tz mporpasasEoro OpoIyETa
2 Tnsz mpoesTeporanms 023381 JAEHEDT
3 Iz opoeETHpOEINIT TDOTOTHIOE.
b. Onpezenuts cpeOcTEa peanmEIalmy:
1 H:zpEm oporpasuEpoESEE.
2 Cpegsl nporpauuEpoEaEma.
3 PpeiMEopER OpoekTa ([QT% EIHEETCECH ¥ CEpEEpHOH 9aCTH).
¢. Onpezemsrs CYEL
d. Onpezensts HECTPYMEHTE TECTHPOBAEHE NPOTPAaMMHEDTD OPOTVETA.
e. IlpemcTAEWTE CpaEesMs HCTPYMERTOE PEATHZAMNE JHITOMEOTO TPOSETA M EREDTEL
CoCTaEHTE TEXHHYECHOE TMOAHHE HA paipafoTy npoewTia B cooreerceHH ¢ TOCT ¢
0fAIATeIEHEIM OTPLEeHHEM!
2. Tpetozamms ¥ DpOTpasiMEOTOMY TROIVETY (DVEEINOEEE S TPeOOEIHIIT).
b. TpetoBaEEa K TEXHHYCEOMY H OPOTParAEOMY 00SCIeTeHMED.
c. Tpebtozanns x De2002CHOCTH NPOTPAMMEOTD OPOIVETA.
d. TpetopaEEs K TeCTHROZAHAK OPOTPaMMEOTS IPOIVETA.
BrInoaEHTE NpoeKTHPOEAHHE NOP0EKTA H 2 OpeIcTABHTE OOHCAHHE JTama
OpOEKTHPOEAHER IO CTRYRTYPE!
2. Onpezennts ¥ ONHECATH EPRHTEETYDY OPOrPEMMEOTD TPOTYETA.
b. CopoerTHpOEATE NpOTpaMMEEN DPOIYET ¢ JHATPAMMEMHE B OpEAcTaEHTE HX OIMHCIHHE:
1 [dmarpasmua sapeapTor Benoaezoeampns (USES CASE).
2 Juarpamya SeITeNsHOCTH.
3 Dmarpassazr & eraggapre [DEFQ (romrencTEas o TEEoMITOIITIR ).
¢. CnpoesTHpOEATE D23y JaHHEDN:
1 ER-gwarpasnia (¢ omeczHEes ExsaoH TATHOE (VEIZaEHe ATPHOYTOE, THI OOMEH H
ONECAHHEE).
d. CopoesTHpOEITE DOOIEZCEETENECEHE HET2pEHERcED
1 Ilperorsmar ocHCEHEX OXOE OpOrpasMMHEOND IPOIVETA (He Menes ).
PaapaBoraTe nporpasyesiE oponyeT — «HAIBAHHFE g cooTESTCTEEH ¢ TpeboEaHERME
¥ EHIY OpOrPaMMHEOrD DPOIVETA.
HanmecaTh pyRoBoICTES MOILICEATEAA 1A KAEI0H POIH ¢ FIeTonM $YHERIHOHATA B OPOEITE,
IIpoEecTH TECTHPOEAHEE NPOTPAMMEOTC OPOIVKTA 00 CTPYRTYDE!
a. Hammeamo 6 coeszaprss TeCTRPOEZHES (EETHONAR THIOELE ¥ HOKTHSHTETEHENS CHTY AITHE
0o 3 OCHOBHEIM (VEEIHAM).
b. Onmcan:r EXIE TECTHPOEEEHR [VEEOIROHANEHOS, HAIPYIoIHOE)
c. PazpadoTame: TecToEme HabOpE! TR OpOESPEH PEOOTE] B THIOEEDE H HCEMOMETETEHEIR
CHTYZIITE, 2 TAEEE IDE EEOLE EOPPEETHEX H HEEOPPEETHEN JTAHHEDL.
d. Ilpegcragnesc HarpyscuEce TECTHPOEAEHE (Ha DOMyUeHHe OaHHHX B HA HEMEHEHHE
OEHEHEDL).
g. IlpexcTaEnss EHECT 00 3TaOy TECTHPOEAHEA.
CoCTaEETE MOACHETEAREYH JANHCKY K padoTe ¢ oTpameHHeM BCEX NYHETOE PAOOTEL
IpercTaEHTE BHEIPEHEE NPOTPAMMHEOTC IPOIYKTA (OpE HeolToTEMocTH).
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X. PasmecTHTE MaTepHAJEI JHOIOMHOTO OPOEKTA B PeO3HTOPHH cTYAeHTa ¢ HasBaHHem DP
Ha cepBepe TexHHKYMa Ha https://gitlab.irkat.ru mo cTpyrType:

—— docs
TTpezserramma pdf (Goprupyvemeca na npedsauony u sauuny)
ToacHuTenEHaA sanucka. pdf (Popuupyvemca na npedzauumy u sauumiy)
Baauk-zaas. pdf (hpu kaneiy, cRaruposartbitl JoKYMeRm © Nodnucsio)
Baauk o eHenpersd pdf (upu HaTimun, cRAHUPOSAHEBIIT OKVMEHIN ¢ HOINUCHIO)
3ananHe Ha QHIUIOMEOES npoekTHpoEanne. pdf (cranuposannsiil dorynmenm ¢ nodnucamwy)
Ot3eB pykosogutens pdf (cranuposannsiil doxymerm ¢ nodnucsia)
Penenzma pdf

—— project

L Mexommme datine npoekra
—— README md
XI. HpE,I[CTHBHTl: MATEPHAJIBI OHILVIOMHOI0 HOpOoeKTA HA 3AINHTY JHILTOMHOIO|

OpoeKTAa:

a) baank-szakas (ecam umeerca). baask o BHegpennH (eciu HMeeTCd).

0) TloacuuTensHad sanucKa.

) Ilpezentamma.

r) Marepuansl pasMellesHHBEIE B PEMNO3HTOPHH CTVAeHTA ¢ HasBammem DP Ha cepeepe
TexaukyMa (hitps://gitlab.irkat.ru)

o) OTsblE pYKOBOOMTEIM Ha JHILIOMHEL IPOEKT.

e) Penensnua Ha JHMIOMHBIH POEKT.

HHIIBIIyalIbHEN Tpah K BEIIOIHEHHS JHIUIOMHOTO IIPOEKTa 00Y9IaroIIerocst
@I10, rpymma 11C-22-1

(AEMAeTCA NPHIMKEHHEM K 32TaMIE0 Ha JHIUTOMHOS IPOSKTHPORAHIIE)

IIponeAT BHINOJHEHHS JHIVIOMHOrO NPOEKTA OCHOBBLIBAETCH Ha (paliax,
3arpV:kKeHHbIX B penosaTopui DP

STamEl 20% | 30% | 40% | T0% | B0% 50% 100%
ITpoeecTH NpeanpoeKTHOS HoCIEJORAHHE.
OnpegeHTs HCTPYMEHTE] PASTHIAMHN 22.02

CoCT2EHTE TEXHHIECKOS 331aHHAE Ha

pazpadoTEyIpOrpaMMHOTO OPOJIYETA B
28.02
cooTeeTcTEHH ¢ [ OCT.

[TpoBecTH NPOSKTHPOEAHHE NPOTPAMMHOTO
IIPOIVETA. 15.03

PazpaboTaTe NporpaMMHEIH IPOIVET. 30.04

BEIIOMHATE TECTHPOEAHNE H OTTAAEY
IIPOTPAMMHOTO IPOIVETA. 06.05

PazpaboTate JOKYVMEHTEl O IPOTrPaMMMHOIC
OPoIVETa (PYEOEOACTER MOMEZ0EATEN). 11.05

CoCTaEHTE TIOACHHTHEITEHYED ZaMHCEY. 19.05

DaKTHIECKAR JATA EENTOIHEHHA

TToAmHCE PYKOEOOHTENA JHITIOMHOTO MIPOSKTa
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IMpuaoxenne B — O0pasen opopmiieHUs CoaePKAHUA TUIJIOMHOTIO MPOEKTA

COJEPKAHHE
BB E I EHITE e e e e 3
1 Tlpe mpoeETHOS HOCAETOBAHIIE ... oooooeeeee oo e e ee oo e e e e e e e mm e 5
1.1 OnHCaEHe TPeIMETHOMR OOMACTH ..o e e e e e e mm e 5

1.2 Apamy: HHCTPYMEHTOE, HCIIOIBE3VEMEIX B pa3padoTEe OporpaMMHEOTO IpoIyETa 7

2 TexHpHecKOs 3303HHS Ha paspaboTEy OpOrpaMMHOTO IPOIVETR . cooweeeeceeeeeseernns 17
3 TIpoeETHPOEAHHE IPOTPAMMHEOTD TIPOIVETR (. oeooeeeeeeeee oo e e e s e s e 18
3.1 ApHHTEKTVPA DPOTPAMMHEOTO IIPOIVET oo oo e e e e e s e e m e 18
3.2 ©YVHKITHOHATEHOS H CTPYETVPHOS IPOSKTHPOEAHHES ... 19
3.3 [IpOCKTHPOBAHHE 0A3EL TAHHEIX ...eoeereeeeeeeeemesseemsns e sanssemsmasseam samsmemmaessenamaens 23

3 4 INpoeKkTHPOEaHHE MONL30BATENRCEOrD HETepheiica IporpaMMHOTO IPOIyETa . 28

4 PeamHzamid OporpaMMHEOTO IIPOTVETR oooeooeeeeeeee e eeeeee e e s oo e mme e eenee 44
5 O113aKa H TeCTHPOEAHHE IPOTPAMMHEOTO TIPOIVETR -oooeoooeee oo 53
6 PYKoBOZCTEO IIONEZ0EATENA IPOTPAMMHEOID IMPOIVETR «eennveeeeemeeeeemeeeeescaeeeesmcaens 60
SARTTEOUEHIE e 84
CITMCOK MCTIONMB3YEMBIX MCTOYHMKOB . 86
Tlpunoxente A — TeXHATRCKOS BATAHFR .. oo oeeee oo eee e 28
Tlpunosmenne b — ER-MOmemn e 85
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