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BBenenue

Hacrosimue wmeronuueckue yka3aHWs K BBIINOJHEHUIO JIUIJIOMHOTO TPOEKTa 0
crenuansHocT 09.02.07 MHpOpMannoHHbIE CUCTEMBI U MPOTPAMMUPOBAHUE, KBATU(DHUKAIIUS
Crneuuanuct 1no MHMOPMALMOHHBIM CHUCTEMaM, HaIllMCaHbl B COOTBETCTBUU C TPEOOBaHUSIMU
®DenepanbHOTO TOCYAAPCTBEHHOTO 00pa30BaTEIbHOTO CTAHAApTa CPEAHEr0 MPOopEeCCHOHATHLHOTO
00pa3oBaHUsi K MHUHHUMYMY COJEp>KaHHUS M YPOBHIO TMOJIOTOBKH BBITYCKHUKOB YKa3aHHOU
CHEIHMAIbHOCTH U KBATU(UKAIINH.

XapakTepucTuka rnpodeccuoHalbHOM AeATeIbHOCTH CIIEUAINCTA 0 HHPOPMALIMOHHBIM
CcHUCTEMaM IpeAyCMaTPUBAET MOJTOTOBKY 00YYaIOIMUXCA K IEATEIbHOCTH 10 MPOEKTUPOBAHUIO U
pa3paboTke HMH(DOPMAIMOHHBIX CHUCTEM, COAJMUHUCTPUPOBAHHIO 0a3 JAaHHBIX U CEPBEPOB,
COTMPOBOXKACHUIO HWH(MOPMAIIMOHHBIX CHCTEM, OCYIIECTBICHHIO WHTETpalid MPOrpPaMMHBIX

MOI[y.]'IGI‘/'I H PCBBIOMPOBAHUIO IIPOIrpaMMHBIX MOI[y.]'IGﬁ.



1 O01mme moJosKeHus

JIUIIJIOMHBIA ~ TIPOEKT  BBIMOJIHACTCS HA 3aKIIOYUTENBHOM JTarne oOydeHHs T0
CIEIUATLHOCTU U XapaKTePH3yeT yPOBEHb MOATOTOBKHU BBITYCKHHKA K CAMOCTOSITENBHON paboTe.

JINTUTIOMHBIA TIPOEKT IO COJEPKAHUIO MOKET HOCHUTh HPAKTHYSCKHH MM OIBITHO-
HKCIEPUMEHTAIBHBIM XapaKTep, B KOTOPOM pellaeTcs akTyajdbHas 3ajada JUIs HalpaBiICHUS
noarotoBku 09.00.00 MudopmaTuka 1 BEIYUCIUTENIbHAS TEXHHUKA.

JIMTUTOMHBIN MTPOEKT 110 COAEPIKAHHIO JTOJDKEH COOTBETCTBOBATH COBPEMEHHOMY YPOBHIO
pa3BUTUS MHQPOPMAIMOHHBIX M TEJICKOMMYHHKAIIMOHHBIX TEXHOJOTWH, amNMapaTHBIX |
IPOTPAMMHBIX CPEICTB BBIYUCIUTENBHON TeXHMKH. OO0bEM U CTENeHb CIIOKHOCTH JOJDKHBI
COOTBETCTBOBATH TEOPETUYECKUM 3HAHHSM U MMPAKTHYECKUM HABBIKAM, TIOJTy4€HHBIM UM B IIEPHO/
00y4eHus, a TAKXKe B IIEPHOJT IPOXOXKICHUS YI€OHOM U IPOU3BOICTBEHHOM MTPAKTUKH.

[Tpouecc MOATOTOBKH, BBHIMOJHEHUS W 3alIUTHI AUIUIOMHOTO MPOEKTa COCTOMT M3 psa
IIOCJIEI0BATENIbHBIX TAIOB:

— Ha3HA4YCHUE PYKOBOAUTEIS;

—  BBIOOD TEMBI;

— BbIJaya 33aJjaHus Ha JTUIUIOMHBII IPOEKT;

— aHaJ M3 MHTEPHET-UCTOYHUKOB U JIUTEPATYPHI 110 BEIOPAHHOI TEMAaTHKE;

— HUCCIeI0BaHKHe NPEJMETHOM 00JIaCTH M IPOSKTUPOBAHUE TUIZIOMHOT'O ITPOCKTA;

— pa3pa0oTKa AUILUIOMHOTO IPOeKTa (HallMCaHUe MPOrPaMMHOTr0 KOJa);

— odopMIIeHHE TEKCTa IMOSICHUTEIBHOW 3alMCKH B COOTBETCTBHHM C TpPeOOBaHUSIMH,

MPEIBSBIIEMBIMU K TUTUIOMHBIM IIPOEKTaM, U CJlada €r0 pyKOBOJUTEIIO Ha TIPOBEPKY;

— J0paboTKa TeKCTa 110 3aMEYaHHUSIM PyKOBOIUTEIS;

— TIHCHMEHHBIN OT3BIB PYKOBOIUTEIIS;

— TIpeICTaBIIeHUE TIOSCHUTENBHON 3alMMCKH Ha MOANMUCh KOHCYJABTAHTY  II0

HSKOHOMHYECKOH YacT;

— TpelCcTaBIIEHUE MOSICHUTENILHOW 3aITUCKH Ha TIOIACH HOPMOKOHTPOJIEPY;

— PpeleH3HpPOBaHUE TUIUIOMHOIO MPOEKTA;

— TIIpe/CTaBlIEeHUE 3aBEPIIEHHON pabOThl Ha MOAMUCH 3aMECTUTENIO TUpeKTopa no YP;

— TMIOArOTOBKA K 3ammre (pa3paboTka Te3UCOB JOKJIaa /Ui 3allUThl, H3yY€HUE OT3bIBA

PYKOBOAMTENS M 3aMEUaHNH pEeIeH3eHTa, CO3/IaHNe MPE3CHTAINN ), IPEI3aIINTa;
— 3alMUTa AMIJIOMHOTO MPOEKTa Ha 3aCelaHuU TOCyIapCTBEHHON 3K3aMEHallMOHHON

KOMUCCHH.



1.1 Henu 1 3a1a4u AUNJIOMHOTO POEKTUPOBAHMS

JIumioMHBIA ~ TPOGKT —  3TO  paboTa  CTyneHTa, KOTopas JEMOHCTPHPYET
npodeccHOHaIbHbIE KOMIETEHLIMN 00Yy4JaroLerocs o KBaTu(puKauy CelHaibHOCTH.

O0s3arenbHoe TpeOOBaHUE ITUIUIOMHOTO IPOEKTa — 3TO COOTBETCTBHE TEMAaTUKU
JUIUIOMHOTO TIPOEKTa COJEPKAaHHIO OJHOTO WM HECKOJNBKUX MPO(PECCHOHATBHBIX MOJYJCH,
yKa3aHHBIX B CTAHJAPTE CIIEIHATFHOCTH 110 KBATU(UKAIIUH, 3 HMEHHO:

— OcyniecTBileHHE UHTETPALIMK TPOrPAMMHBIX MOJYJIEH.

— PeBpronpoBaHue NporpaMMHBIX MOIYJIEH.

— IIpoextupoBanue u pazpaboTka HHPOPMALMOHHBIX CHCTEM.
— CompoBoxaeHne HHPOPMAITUOHHBIX CUCTEM.

— CoaaMuHUCTpUpOBaHHUE 06a3 TaHHBIX U CEPBEPOB.

Pe3ynpTaToM AMIIIIOMHOIO MIPOEKTA — SBISAETCS MPOrPaMMHBIN IPOAYKT, pa3paOoTaHHbIN
B COOTBETCTBMM C JKM3HEHHBIM LHKJIOM IIPOTPAMMHOIO IPOAYKTA. JIMIUIOMHBIA IIPOEKT
opopmisieTcs B BHJAE IOSCHUTENIBHOM 3alUCKU C NPWIOKEHHEM padoydero MnporpaMMHOIO
IIPOJYKTA.

[lenpro AMIUIOMHOrO IPOEKTHPOBAHMUS  SBISETCS 3aKPEIUICHUE U PACIIUPEHHE
npodecCHOHATIBHBIX KOMIIETEHIMN cTyAeHTa. OOydarouuiics J0KeH MoKa3aTh CHOCOOHOCTh U
YMEHUE NPUMEHATH TEOPETUYECKHE IIOJIOKEHUs H3Yy4aeMbIX B TEXHUKYME JUCLUILIUH,
npo(eCcCHOHANBHBIX MOAYJIEH U MEepeloBble JOCTH)KEHHS HAyKM M TEXHHMKH; I'PaMOTHO,
CaMOCTOATENIBHO ¥ TBOPYECKH pelIaTh MOCTABICHHBIC 3a/1a4; YETKO U JIOTUYHO M3J1araTb CBOU
MBICJIM U pelIEeHUs; aHaIU3UPOBATh OJYYEHHBIE PE3YNIbTAThl U JIeJ1aTh HEOOXOJMMbIE BHIBOIBI.

3ajayeil AUIUIOMHOIO TNPOEKTUPOBAHUS, COCTOSLIET0 W3 JBYX OCHOBHBIX JTalloB:
MPEAJNAIUIOMHOM MPAKTUKN U BBINOJHEHUS JUIUIOMHOIO MPOEKTA, SIBISAETCS CaMOCTOATEIBHOE
BBIIIOJIHEHUE CTYJEHTOM TEOPETUYECKOM M MPAKTUYECKOM 4YacTed AUIUIOMHOIO IIPOEKTa,
XapaKTEPHBIX JJIS CHENUANINCTa 10 MHPOPMALMOHHBIM cucTeMaM. O0yJarouii Ipu 3TOM JA0JKEH
M0Ka3aTh CBOW YPOBEHb IOJIOTOBKH, YMEHHE BHIOpAaTh U OOOCHOBAThH PEIICHHUE CTOSALIUX HEpes
HUM Ip0o0JIeM, HaBBIKM padOThI C TEXHUYECKON U CIIPABOYHOM JIUTEPATypOid, yMEHHUE IPUMEHSTh
UH(OPMAaLIMOHHbIE TEXHOJIOTHH B CBOEH MPO(eCCHOHATLHON AeATEIbHOCTH.

JIMIIJIOMHBINA TPOEKT SIBJISETCS] BBITYCKHOW pabOTON CTy/EHTa, HA OCHOBAHUU KOTOPOH
roCyJapCTBEHHAsl 3K3aMEHAI[MOHHAS KOMMCCHS OLEHMBAET KAayeCTBO IMOATOTOBKH CTYJEHTa H

penaeT BOmpoc O MPUCBOCHUH €My KBATH(UKAIINH CIICIIHATIACT 10 HHGOPMAIIMOHHBIM CHCTEMAaM.



1.2 Bb100op TeMbl JUIJIOMHOT0 MIPOEKTA

Tembl IUIIIOMHBIX TPOCKTOB IMOAOUPAIOTCS PYKOBOIUTENEM TUIIOMHOTO IPOEKTA.
OOyu4aronieMycsi IPeJOCTABIISICTCSl IPAaBO BBIOOpA TEMBI JAMIIOMHOTO TPOEKTa, B TOM YHCIIEC
NPEUIOKEHUSI CBOCH TEMaTHKH, C HEOOXOJAWMBIM OOOCHOBaHHMEM IIeNIeCOOOPa3HOCTH e
pa3paboTKu AJis MPAKTHYECKOTO IPUMEHEHUS.

[Tpu 3TOM TeMaTHKa TUTUIOMHOTO MPOEKTA JOKHA COOTBETCTBOBATH COJICPYKAHUIO OJTHOTO
WIA HECKOJBKUX NMPO(ECCHOHAIBHBIX MOJYJEH, BXOJSIINX B OCHOBHYIO MPO(GECCHOHAIBHYIO
00pa3oBaTeNbHYIO IPOrpaMMy.

HanMmeHoBaH#e UIIIOMHOTO MPOEKTA JOKHO OBITh JAKOHUYHBIM U TOYHO OTPaXaTh CyTh
npoekTa. BeiOpaHHBIe TEMbI pAaCCMATPUBAIOTCS M YTBEPXKIAIOTCS HA 3aCEaHUU BBIMTYCKAOMIEH
IIUKJIOBOM KOMHCCHU TI0 CIICIIUAIIbHOCTH.

3akperuieHHe 3a CTYACHTAMH TEM TUILUIOMHBIX paOOT, Ha3HAUCHHE PYKOBOIUTEICH W
KOHCYJIbTAHTOB OCYIIECTBIIICTCS IPUKA30M JIUPEKTOpA TEXHUKYMa.

[Tocrme yTBepkIeHUs, TeMa ITUIUIOMHOTO IPOCKTa MOXKET OBITh HM3MEHEHa TOJIBKO
JIOTIOJTHUTEIILHBIM MPUKA30M JUPEKTOPA, YTO JIOITYCKACTCS JIUIIb B UCKITFOUUTEIBHBIX CITyYasX.

B aumnoMHOM nipoekTe pa3padarhiBaeTCs MPOTrPaMMHBIN MPOTYKT.

Temarnueckue HampaBlIeHUS JUIDIOMHBIX MPOEKTOB: pa3paboTKa MPOTrpaMMHOIO
MIPOYKTA:

1. wH)OPMAIMOHHBIX CHCTEM;

2. BeO-TIPUIIOKEHUH;
3. TPHWIOKEHHIA;
4

MOOUJIBHBIX MPUIOKEHHH.

2 CTpyKTYypa AUIJIOMHOI0 NPOEKTa

['0TOBBIN AUIIIIOMHBIN IPOEKT JOJKEH CONEPKATH:

—  Texuuueckoe 3amanue Ha pa3pabOTKy (00sA3aTEIHPHOE HATUYHE).
— IloscuutenapHas 3amucka.

— Ilpesenrtanus PowerPoint.

—  Marepuans! pazmemennsie Ha http://gitlab.irkat.ru mo crpykrype (pucynoxk 1):



— docs

—— TIpesenTarua pptx (npu wanuyuw)

— Ipesentamus.pdf (@opuupyemca na npedsauyumy u saugumy)

— IMoAcHHTeIbHAS 3amHCcKa.docx

—— IloscHuTeabHan 3anmucka pdf (Gopuupyemea #a npedsauumy u saugumy)

—— Texmuueckoe saganne.docx

—— Texmuueckoe sagamue.pdf (Gopuupyemca na npedsawumy u sawjumy)

—— bnank-sakas.pdf (mpu nanuvun, cranuposanssiil doxyMerm ¢ NOGRUCHIO)

—— Bnank o HenpenHH.pdf (Mpu nanuuuy, cRanuposantblii doKyMenm ¢ HOONUCIo)
—— 3azaHme Ha THILIOMHOe NpoeKTHpoBaHHe pdf (cranuposannrlll doKyMerm ¢ NOdNUCAMY)
—— Otssie pykosoguTend.pdf (ckanuposanuelil QoK MeHm ¢ NOONUCk)

—— Juarpanma sasuranun fig (cranuposannvlil doxymenm ¢ nodnucsio)

— project
L Hcxomsste thaiinel mpoekTa
—— README . md

Pucynok 1 — Ctpykrypa Ha gitlab.irkat.ru
—  OT3bIB HAa TUIJIOMHBIN MTPOEKT.
— bnank-3aka3, eciiu umeercs (npuioxenue ).

— bnask o BHenpeHuu, eciiu umeercs (mpuiioxxenue J1).

Penensus Ha qUIIIOMHBIN ITPOEKT.
[Tpu pa3paboOTKU TUILIOMHOTO MPOEKTa MOJDKHA HMCIIOJIb30BAThCS CHUCTEMa YIPABICHUS

BepcusMH (git).

2.1 3agaHue HA QTUIJIOMHOE IPOEKTHPOBaHUE

3ajgaHue Ha JUIUIOMHOE TIPOEKTHpPOBaHWE pa3padareiBaeTcs ©  odopmisiercs
PYKOBOIUTECIICM JUITJIOMHOI'O IIPOCKTA HA CIICHUAJIbHBIX OJ1aHKax.

3aI[aHI/Ie MMOAINUCHIBACTCA PYKOBOJAUTCICM JOUINNIOMHOI'O IIPOCKTAa W YTBCPKIACTCA
3aMecTHTENEeM AUPEKTOpa Mo yuebHoil pabore.

3agaHue Ha TUMIIOMHOE MPOEKTUPOBAHUE COMEPXKHT IMepedeHb (YHKIHHA, MOISKAIINX
pcamm3anuu B AUIIJIOMHOM NPOCKTHPOBAHUN, KOTOPLIC HeO6XO)II/IMO OTpa3uTh B MOSICHUTETbHOM

3alUCKE K TUILUIOMHOMY IIPOEKTY.

2.2 ConepxxaHue NOSICHUTEIbHOM 3aNIMCKH

IlosicauTenpHAs 3amucKa K AUTIJIIOMHOMY IIPOCKTY AOJDKHA COACPIKATH (B HpPIBGI[CHHOfI

MOCJIEIOBATEILHOCTH):

TUTYJBHBIN JUCT (IIpUIIOKEHUE A);

— 3amanwme Ha [I1 (mpunoxenue b);

— coxaepxanue (mpwioxeHue B);

— 0003HaYEHHUS U COKpALIEHHS (€CIIH HE0OXO0IUMO);
— DBsenenue (He MeHee 2 CTpaHUI);

— 1 IlpeanpoekTHOE UCCIEIOBaHHE.



— 1.1 Onucanne mpeaMeTHOM 001acTH.

— 1.2 AHanu3 UHCTPYMEHTOB, UCTIOJIb3YEMBIX B pa3pabOTKU MIPOrPaMMHOTO MPOAYKTA.
— 2. TexHuyeckoe 3a/laHue Ha pa3paboTKy MPOrpaMMHOIO MPOIYKTA.

— 3 IIpoekTupoBaHue MPOrpaMMHOTO MPOIYKTA.

— 3.1 ApxurekTypa nporpaMMHOIO IPOIyKTa.

— 3.2 OyHKIIMOHAIBHOE U CTPYKTYPHOE POSKTHPOBAHHUE.

— 3.3. [IpoekTupoBanue 6a3bl TaHHBIX.

— 3.4 IIpoexTupoBaHue MOIb30BATENLCKOI0 HHTEpdEelica MPOrpaMMHOTO MPOAYKTA.

— 4. Peanuzaius nporpaMMHOIO IIPOJYKTA.

— 5. Omyagka u TECTUPOBAHME ITPOrPAMMHOTO MPOAYKTA.

— 4. BHeapeHue U CONPOBOXK/IEHUE IPOrPAMMHOTO MPOIYKTa (€CIH UMEETCs).

— 6. PykoBoACTBO mMOIBb30BaTENst MPOTPAMMHOTO MTPOAYKTA.

— 7. CroumocTh pa3pabOTKH U BHEIPEHUS IPOTPAMMHOTO IPOAYKTA.

— 3akiroueHue (He MeHee 2 CTpaHuIl).

—  CIIMCOK HCITOJIb3yEeMbIX HCTOYHHUKOB (HE MeHee 15 HCTOYHUKOB CCBHUIKOM MO TEKCTY).
— Ilpunoxenne A — TexHuueckoe 3a1aHue

— Ipunoxenne b — Koy kimenTckoi yactu (0053aTeIbHO, C KOMMEHTAPHUSIMU).

— Ipunoxenue B — Koj cepBepHoii yactu (00s3aTeIbHO, C KOMMEHTapHUSIMH).

Conepxanue

Copep:xaHue BKIIIOUAeT BBEACHHE, HAMMEHOBAaHUS BCEX pa3lesioB, IOAPA3JEIOB U
IIYHKTOB, 3aKJIFOUYEHUE, CIIUCOK MCIOJb30BaHHBIX UCTOYHUKOB M HAUMEHOBAHUS MPUIOKEHUN C
YKa3aHHEM HOMEPOB CTPaHUL], C KOTOPBIX HAUNHAIOTCS ATH JIEMEHTHI MIOSCHUTEIBHOMN 3aIIUCKU.

CocTaB NOsSICHUTENBHOM 3aIIUCKU BKIIIOUaeT MeHee 45 cTpaHull 6e3 NpuiIoKeHHUH.

[Ipumep conepxanus NpUBEACH B IPUIOKEHUH b.

Beenenne

Bo BBeeHNM yKa3bIBAE€TCS aKTyaJlbHOCTh TEMBI, 11€71b, 0OBEKT U MIPEIMET UCCIIETI0BaHMS,
runoTe3a (Mpu HEOOXOAUMOCTH), 3amayd PabOThl, METOJbI HCCIEIOBAHHS, MpaKTUYECKast
3HayuMocTh. Oco00e BHUMaHNE PEKOMEHYETCS yIEIUTh aKTyaIbHOCTH BIOPAHHOM TEMBI.

1 TIlpeanpoekTHOe HcCiIeI0BaAHUE

Lenpto MpennpoeKTHBIX MCCIIEOBAHUHN SBIsETCA MpeoOpa3oBaHue OOMIMX 3HAHMHA O
MpeaHa3HauYeHUU OyAyIero mporpaMMHOTO 00eCriedeHsI B CPAaBHUTEIBHO TOUHBIE TPEOOBAHUS K

HEMY.



AHanmu3 TpeOoBaHWN — dYacTh Mpollecca pa3padOTKH MPOrpPaMMHOTO OOecredeHus,
BKIItOUaromas B cebst cOop TpeboBaHuil K mporpaMMHOMY obOecmneueHuto (naiee - I10), mx
CHCTEMaTH3allHIO, BBISABICHUE B3aUMOCBS3CH, a TAKXKE TOKYMEHTHPOBAaHHE.

B mpouecce cOGopa TpeOoBaHMII Ba)XKHO NPUHUMATh BO BHUMAaHME BO3MOKHBIE
OPOTUBOpEUMst TPeOOBAHMN Ppa3IMUYHBIX 3aMHTEPECOBAHHBIX JIMI, TaKUX KaK 3aKa3dyMKH,
pa3pabOTUYMKH WIIH TIOJIH30BATEIH.

[TomHOTa M KayecTBO aHaiM3a TPeOOBAHMN WIPAIOT KIIOYEBYIO POJb B YCIIEXE BCETO
npoekTa. AHanu3 TpeOOBaHHUM BKIIIOYAET TP TUIIA JIEATEIbHOCTH:

C6op TpeboBaHuil — OOLIEHHE C KIMEHTaMHU M IMOJb30BaTEISIMH, YTOOBI ONpPEIEIUTh,
KaKOBBI X TPEOOBaHUS; aHAIM3 MIPEIMETHOIN 00IacTu.

Amnanu3 TpeOoBaHMI — OIpeeNIeHuE, SBIAIOTCS U COOpaHHbIE TPeOOBAaHUS HESICHBIMH,
HEMOJIHBIMM, HEOJHO3HAYHBIMU WM HMPOTUBOPEYALIMMHU; PELICHUE 3THX MpoO0JieM; BBISBICHUE
B3aMMOCBSI3M TpeOOBAaHUH.

JlokyMeHTUpOBaHuEe TpeOOBaHUN - TpPeOOBaHUS MOIYT OBbITh 33J0KYMEHTHPOBAaHBI B
pa3IMYHBIX dopmax, TaKuX Kak pocToe OTMCaHMe, CIICHAPUU
UCIIOJIb30BaHUs, 110JIb30BaTEIbCKUE HCTOPUM, WU CTIEHU(UKALIMH TPOLIECCOB.

Pe3ynpTaTom 3TOrO0 3Tana sBIsAETCs 3aKOHYEHHOE TEXHHUUECKOE 3aJjaHue K MPoayKTy. OHO
JIOJDKHO COZEP)KaTh MOJHOE ONKCAHHE TMOBEACHUS OYAYIIEro MmporpaMMHOTO MPOAYKTa M He

COJCPIKATh HCEOTHO3HAYHOCTEH U BOITPOCOB.

1.1 Onucanune npeaMeTHOI 00;1acTH

[TpenmeTHas 061acTh — YacTh PEATLHOTO MHpa, paccMaTpuBaeMas B IpejiesiaX JaHHOTO
KOHTEKCTa. BiraneHne npexmeTHoi 001acThio faeT Oosee rry0oKoe MOHMMAaHHE TeMBbI JUILIOHOTO
npoekTa. MccenoBanue npeMeTHON 001acTH HE0OX0IMMO ITPOBOIUTH Ha MPEANIPOEKTHOM JTare
peanu3anyy JUIJIOMHOTO IPOEKTa.

[IpeameTrHass 00acTh COACPKUT OMUCAHUE OCHOBHBIX OOBEKTOB B3aWMOJICHCTBUS B
NpeaMeTHOW o007acTu (CTPYKTypHas cxema MpearpusThs), ONHCaHWe OW3HEeC-TPOIEeCCOB
OpeanpusTis (Hanmpumep, JTOKYMEHTOOOOpOT MPEaNpUsATHs), B3aMMOCBSI3U JaHHBIX OOBEKTOB.
O0bem onucaHus NpeAMETHON 00JIaCTH COCTaBJIEH Ha 2-3 CTpaHuIax.

BeIBog 1o paszzmeny MOKEH COJepkKaTh aKTyalbHOCTh aBTOMATH3AIlMH BBIOPAHHOTO

mporiecca.

1.2 AHaJIM3 HHCTPYMEHTOB, HCIIOJIb3YeMbIX B Pa3pad0TKU NMPOrPaMMHOI0 NMPOAYKTA
AHanu3 MTHCTPYMEHTOB, UCIOJB3YEMBIX B pa3paboTKe MPOrpaMMHOI0 oOecrnedyeHus —

yacThb npoiiecca padoThl HaJ TUIUIOMHHBIM ITPOEKTOM, KOTOPBIN BKIIOUaeT B ceOs cOOp U aHaIu3
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https://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D0%B7%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%BA%D0%B0_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B3%D0%BE_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B5%D0%B1%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F_%D0%BA_%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%BC%D1%83_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D1%8E
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
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
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B5_%D0%B8%D1%81%D1%82%D0%BE%D1%80%D0%B8%D0%B8
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B0%D0%BB%D0%B8%D0%B7_%D1%82%D1%80%D0%B5%D0%B1%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B9

nH(pOpMaIUK MO MCTOIB30BaHUI0 HHCTPYMEHTAIBHBIX CPEJICT B TaHON 00JacTu pa3paboTke Ha
KaKIOM 3Tall€ )XKU3HCHHOT'O [UKJIA IPOTrpaMMHOI'0 MMPOAYKTaA. PCSYJILTaT MOKHO IIPECACTABIINTD B
BUJC CPaBHUTEIbHOW HMH(POPMALUU C BBIACICHHEM OCHOBHBIX KPHUTEPHEB U KOHKPETHBIX
BHIBOZIOB. B JaHHOM paszzene CTYACHT IOJDKEH IMPOJEMOHCTPHPOBATH CIIOCOOHOCTH JeiaTh

CaMOCTOATENLHBIA 000CHOBAHHEBIH BBI60p B UCIIOJIb30BAHUH UHCTPYMCHTOB IJIA pa3pa60TKH.

2. Texunyeckoe 3aJaHHe HA pa3padoTKy NPOrPaAMMHOI0 NPOAYKTA

Texuuueckoe 3amanue (maigee - T3) — 3T0 OCHOBHOM JOKYMEHT B paMKax IPOCKTHOMH
nokymentanuu. Mvenno B T3 onuceiBaloTcsi Bce OCHOBHBbIE TpeOOBaHUS Ha pPa3pabOTKy
IIPOrPaMMHOTO MPOAYKTA.

TexHnueckoe 3ajaHue OTpakaeT OCHOBHbIe INYHKThl B coorBerctBUM ¢ ['OCT Ha
pa3paboTKy BHJA MPOrPAaMMHOTO MPOJIYKTa — CTPYKTYPHUpPOBaHHBIM Habop TpebOoBaHMil K
IpOrpaMMHOMY OOECTEUeHHUI0 M €ero BHEIIHUM HHTepdelicaM Ha OCHOBE CTaHAapTa
ISO/IEC/IEEE 29148:2011.

TexHuueckoe 3ajaHNe€ OJUH W3 OCHOBBIX JOKYMEHTOB IPEICTAaBIISIEMbIX Ha 3allluTe
JUIIMHOTO TPOEKTa. OJTOT JOKYMEHT HE€ BIIMBACTCS B MOSACHUTEIbHYIO 3alUCKy, a

MMPUKIAAbIBACTCA.

3. IlpoexTHpoOBaHue

IIpoekTpoBaHHEe — 3TO OTBETCTBEHHBIM ATall JKU3HEHHOIO LHUKJIA HPOrpaMMHBIX
IPOAYKTOB,  ONPENEISIIOUIMI,  HACKOJBKO  CcO3/laBaeMas  IporpamMma  COOTBETCTBYET
cnenuuKanusM U TpeOOBAHUSAM CO CTOPOHBI KOHEUHBIX MOJIb30BaTENeH

Ha »rtanme mnpoektupoBanus wucnoib3ytor CASE-texnomormun.  CASE-TexHOMOTHS
npezcTaBisier coboil meromonoruto npoexktupoBanus MC, a Takke HaOOp MHCTPYMEHTAJIbHBIX
CpeACTB, TMO3BOJIOUIMX B HarisiAHONH (¢GopMe MOJenupoBaTh IMPEAMETHYIO 00JacTb,
aHAJIM3UPOBATh 3Ty MOJIEJIb Ha BCeX dTanax pa3zpaboTku u conpoBoxaeHus MC u paspabarbiBaTh
IIPUJIOKEHHUSI B COOTBETCTBUU C MOTPEOHOCTAMH IOJIb30BATENEH.

JUia  BemmosHeHuss nocraBineHHoW nenun  CASE-TexHonormu  MCHONB3YHOT — J1Ba
OPUHIUIHMAIBHO Ppa3HBIX MOAXOAa K MPOSKTHPOBAHUIO: CTPYKTYPHBIH M OOBEKTHO-
OPHUEHTHPOBAHHBIN.

CTpyKTypHBIH MOAXOA MpPEANoJjiaraeT JAeKOMIIO3ULIMIO (pa3lielieHHe) IOCTaBICHHON
3aJaud Ha (QYHKIMHM, KOTOpbIe HEOOXOAMMO aBTOMAaTH3MpoBaTh. B cBOIO ouepens, (yHKIUU
TaKke pa30uBaloTCs Ha NOAPYHKIMH, 3a1aud, Npouenaypbl. B pesynprate mnomyuaercs

yrnopsiiodeHHas uepapxusi GyHKIHHI U neperaBaeMoil HHGopmaruein Mexay QyHKIUSIMHE.
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CTpyKTYpHBIN MOJXOJ MOAPA3yMEBACT UCIIOJIIb30BAHUE OMPEICIEHHBIX OOIICTTPUHATHIX
METOAOJIOTUH TIPU MOAETHUPOBAHUN PA3TUYHBIX HH)OPMAIIHOHHBIX CUCTEM:

SADT (structured analysis and design technique);

DFD (data flow diagrams);

ERD (entity-relationship diagrams).

CymecTByeT TpU OCHOBHBIX THIIA MOJIEJICH, HCIIOIB3YEMbIX MPU CTPYKTYPHOM IOAXOJE:
¢byHKUIMOHATBHBIE, MHPOPMALIMOHHBIE U CTPYKTYpPHBIE.

OCHOBHBIM  MHCTPYMEHTOM  OOBEKTHO-OPHUEHTUPOBAHHOTO  TOJAXOAAa  SIBJISETCSA
a3k UML —  yHuUIMpPOBaHHBIA S3BIK  MOJEIUPOBAHMS, KOTOPBIA IMpelHa3HaueH Ui
BU3YaAJIU3aIlMH U JOKYMEHTUPOBAHUS 0O BEKTHO-OPUEHTHPOBAHHBIX CHCTEM C OPHEHTAIMe! X Ha
pa3paboTKy MporpaMMHOTro obecriedeHus. JlaHHbIi S3bIK BKIIOYAET B ce0sl CUCTEMY Pa3IMYHbBIX
JqUarpamMM, Ha OCHOBAaHUHU KOTOPBIX MOXET OBITh IMOCTPOCHO MPECTABICHHE O MPOSKTUPYEMO
CUCTEME.

3.1 ApxuTeKTypa NporpaMMHOro mpoayKra

[Iporiecc MPOEKTUPOBAHUS APXUTEKTYPHI MPOTPAMMHOT0 00ECIIEUeHUs BKIIIOYAeT B ce0s
cOop TpeOoBaHMI KIMEHTOB, X aHAIW3 M CO3/IaHUE MPOEKTa Il KOMIOHEHTa MPOrpPaMMHOTO
o0ecrnevyeHns B COOTBETCTBUE C TPEOOBAHUSIMU.

ApXUTEeKTypa TpOTPaMMHOTO  TPOJIYKTa  BKJIOYaeT B  ce0d  ompeaesieHue
CTPYKTYPUPOBAaHHOTO PEIICHHs, COOTBETCTBYIOIIETO BCEM TEXHHYECKMM U pabouum
TpeOOBaHUSIM, OJHOBPEMEHHO ONTHUMH3UpPYS o0Omue arpulOyThl KauecTBa, TaKue Kak
POU3BOIUTENLHOCTh, 0€30M1aCHOCTh U YIIPABIIEMOCTb.

CoBpeMeHHOe TporpaMMHOe o0ecriedeHne peiko ObIBaeT aBTOHOMHBIM. Kak MUHUMYM, B
OOJNIBIIMHCTBE CIydyaeB OHO OyneT B3aMMOICWCTBOBATH C HCTOYHHKOM JIaHHBIX, HampuMep
KOPIOpaTUBHON 0a30if JaHHBIX, MPEAOCTABISIIONIMM HH(OpPMaIHIO, ¢ KOTOpOH paboTaroT
MOJIb30BaTENM NMPOrpaMMHOro odecrneyeHus. OOBIYHO COBPEMEHHOE MPOrpaMMHOE o0ecTieueHne
TaKXKe JOJDKHO B3aWMOJICHCTBOBATH C JPYTUMH CIYy)XKOaMH W CETeBBIMH (DYHKIHMS ISt
BBITIOJTHEHUSI TPOBEPKH  TOJUIMHHOCTH, TONyYeHUs © nyOnwkamuu wHGOpMammm U
NPEOCTaBIIEHUs] MHTETPUPOBAHHBIX cpea paldoThl mosib3oBaTeneil. be3 cooTBeTcTBYrOIIEH
ApPXUTEKTYphl MOXXET OBITh CIIOKHO, €CIM BOOOIE BO3MOXKHO, OCYIIECTBUTH pa3BEepTHIBAHHE,
OKCIUTyaTaIlio, 00CITy)KHBaHUE W YCIICUTHYIO HHTETPAIHIO C IPYTUMHU CUCTEMaMH; KPOME TOTO,
TpeOoBaHUs MOJIb30BaTeNIel HE OyIyT COOIIOIEHBI.

ApXHUTEKTYpY MPOTPaMMHOTO OOECTIeueHUs] MOKHO paccMaTpUBaTh KaK COMOCTaBICHUE
MeXy 1enbpio komnoneHnta [10 u cBegeHus MU 0 peanu3anuu B koje. [IpaBuinbHOE TOHUMaHUE
APXHUTEKTYphl 00ECIIEUNUT ONTUMAJIbHBIA OajmaHc TpeOoBaHW U pe3ynabTaToB. [IporpamMmmuoe

o0ecrieyeHre ¢ XOpoIIo MPOJYMaHHON apXWUTEKTypoil OyleT BBINOJHATH yKa3aHHBbIE 3a7aud C
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https://ru.wikipedia.org/wiki/SADT
https://ru.wikipedia.org/wiki/DFD
https://ru.wikipedia.org/wiki/ERD
https://ru.wikipedia.org/wiki/UML

napaMeTpamMM HMCXOJHBIX TpeOOBaHUM, OJHOBpPEMEHHO obOecreynBasi MAaKCHUMaJbHO BBICOKYIO
POU3BOIUTENLHOCTh, 0€30MaCHOCTh, HAJAEKHOCTh U MHOTHE Apyrue (hakTopsbl.

Pesynbrar sToro srama mpeincTaBiseTcs B BUAE CXEM, MOJENEH HMX ONUCAaHUEM H
000CHOBaHHEM BBIOPAHHOTO pelieHus. Takke HEeoOXOAUMO OTpPa3UTh ACHCTBHS, KOTOpHIE

BBITMOJHSIOTCS KIIMHETCKOW U CEPBEPHOI CTOPOHON MPOrPaMMHOTO MPOAYKTA.

3.2 ®YHKUHOHAJIbHOE H CTPYKTYPHOE POeKTHPOBaHH e

IIpexne ueM NPOEKTUPOBATb CTPYKTYPbl JaHHBIX, pa3pabOTUMK JOJDKEH IOCTPOUTH
(GYHKLINOHATIBHYIO MOJEIb IPOEKTUPYEMOM CHUCTEMBI.

JIr060i1 0OBEKT CIY)KUT JIMIIb MaTePUAITBHBIM HOCUTENEM (QYHKIIUU, TO €CTh (PYHKIHSI —
NepBUYHA, OOBEKT — BTOPHYEH M CO3[ACTCA IO TMPHUYUHE HEBO3MOXXKHOCTH HHBIMH,
HeMaTepUalbHbIMU CPEACTBAMHU YAOBJIETBOPUTH NMOTpeOHOCTH JtoJel. Tak, aBTOMOOMIIb HYKEH
JUIsl IEPEBO3KU I'PY30B U JItoJeH ((PyHKIMS — MepeMelaTh B IPOCTPAHCTBE, CO3/1aH BCIIEJCTBUE
HEPEATbHOCTH TMEPEMEIIEeHUS] TPEAMETOB TOJBKO YCHJIMEM MBICIH), Ha3HAUYEHUE PYYKUd —
NUCaTh, a KHUTH — XPaHUTh HH()OPMAIHIO H T. II.

Hapsiny co ciioBoM «(yHKIMS» 4aCTO MCIIOJIb3YETCs CIIOBO «HAa3HAYEHUE», 0COOEHHO IpU
pPacCMOTPEHHUU HE TEXHUYECKHUX OOBEKTOB.

@OyHKIIMOHAIBHOE TPOSKTUPOBAHUE HALICICHO, TPEK/IE BCETO, Ha co3naHue 3pPpeKTuBHO
paboraromiero o0bekTa. BeimonHeHne TpeOyeMoit (yHKIHMM — TIaBHas Ielb M OCHOBA
pa3paboTku 00bekTa. Bo BHUMaHMe IPUHUMAIOTCS, IPEKe BCEro, (yHKIMOHAIbHbIE [TOKa3aTeH
Ka4yecTBa M MOKa3aTeNu HaJJEKHOCTH.

OyHKIMOHANBHAS  MOJETh TMPOCKTUPYEMOH CHCTEMBl HAIlpsIMyI BBITEKAeT W3
(GyHKIIMOHAJIbHBIX TpeOOBaHUM, KOTOpbIE, B CBOIO OYEpelb, MOIyT OBITh OIMCaHbl B
BUJIEC NIPELIEACHTOB.

[Mpeuenent (auri. Use Case), TaKXe: BapUaHT UCIOJIb30BaHUs, CLieHapui
MCIIOJIb30BaHUsl — CHEeIU(PHUKALUS TOCIeT0BaTEIbHOCTEN JEHCTBHN (BapuaHTHI
MOCJIEI0BATENbHOCTEN U OLIMOOYHBIE I1OCJIEOBATEILHOCTH) B YHU(PHUIMPOBAHHOM SI3bIKE
moaenupoBanust (UML), koTopble MOXET OCYIIECTBIATH CHUCTeMa, MOJCHCTeMa WM Kiacc,
B3aMMO/ICHCTBYS ¢ BHEIIHUMHU JIEHCTBYIOIIMMU JINLIAMHU.

Pesynprat 3TOTO 3Tamna npencTaBiseTC B BUIE TUATPAMM C ITOAPOOHBIM OITUCAHUSIM.
JIOTKHBI OBITH TIPENICTABIICHBI CIICAYIONINE TUarPaMMBbI:

— KOHTEKCTHass nauarpamma co3fgaHHoi B Hortaimuu IDEFO (AO0) (Hduarpamma A-O:

CTeIUATbHBIN BUJT (KOHTEKCTHOM) AHarpaMMbi).
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https://ru.wikipedia.org/wiki/%D0%A4%D1%83%D0%BD%D0%BA%D1%86%D0%B8%D1%8F_(%D1%80%D0%B0%D0%B1%D0%BE%D1%82%D0%B0)
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BA%D0%B0%D0%B7%D0%B0%D1%82%D0%B5%D0%BB%D1%8C_%D0%BA%D0%B0%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%9F%D0%BE%D0%BA%D0%B0%D0%B7%D0%B0%D1%82%D0%B5%D0%BB%D1%8C_%D0%BA%D0%B0%D1%87%D0%B5%D1%81%D1%82%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D0%B4%D1%91%D0%B6%D0%BD%D0%BE%D1%81%D1%82%D1%8C
http://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%B5%D1%86%D0%B5%D0%B4%D0%B5%D0%BD%D1%82_(UML)
https://ru.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D0%B8%D0%B9%D1%81%D0%BA%D0%B8%D0%B9_%D1%8F%D0%B7%D1%8B%D0%BA
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
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
https://ru.wikipedia.org/wiki/%D0%A1%D0%BF%D0%B5%D1%86%D0%B8%D1%84%D0%B8%D0%BA%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/UML

— gauarpamMmbl Jgekomnosuiuii (Al) (mpeaHasHaueHa [UIsl JeTanu3aldd  padOThI, T.e
JIEKOMITO3MIIMEH Ha3bIBae€TCS pa3zelicHue OW3HEC-TPoIecCOB Ha 0Oojiee MeJKHe
COCTABJISIIOLIHUE).

— JauarpaMmbl Jiekomro3uiuii  (A2) (mpencraBiieH B BHUJE COBOKYIMHOCTH JPYTHX
B3aUMOCBSI3aHHBIX OJIOKOB, JICTAJIbHO OIMHUCHIBAIOIINX UCXOIHBIN OJIOK)

— ogauarpamMmMa noTokoB JaHHbix DFD  (mpepgna3znauennas i MOJAEIUPOBAHUSA
MH(OPMAIIMOHHBINA CUCTEM C TOYKU 3pEHUS XpaHEeHHsI, 00paOOTKU U TIepeaun JaHHbIX ).

B 3aBCPUICHUN  OIMKUCAHUA JOTalla MPOCKTUPOBAHUA, HCO6XOIII/IMO cAcjiaTb BBIBOJ IIO
IMPOCKTUPOBAHUIO JAHHBIX JUAarpaMM.

3.3. IIpoexkTrpoBaHue 6a3bl JAHHBIX

ITpoexTrpoBaHue 0a3 JaHHBIX — MPOLIECC CO3AAHUSA CXEMbI 0a3bl JaHHBIX U ONPEAEICHUs
HEOOXOIUMBIX OrPAaHUYEHHUH LIETOCTHOCTH.

OcHoBHBbIE 3371a4u IPOEKTUPOBAHUS 0a3 JAHHBIX:

— OGecneuenue xpanenus B bJ] Bceit HeoOxoanMoii nHpopmanuu.

— OOecriedyeHre BO3MOXKHOCTH TIOJMyYCHHS JAaHHBIX II0 BCEM HEOOXOIMMBIM
3aIpocaM.

— Cokpaiienue n30bITOYHOCTH B JyOJTUPOBAHHS JAHHBIX.

— OobecneyeHue HeI0CTHOCTH 0a3bl JaHHBIX.

OCHOBHOM 3Tan MPOeKTUPOBaHMsI 0a3 JaHHBIX — (PU3MUECKOE MPOEKTUPOBAHUE.

Dusuyeckoe npoexmuposanue — CO3/JJaHUE CXEMBI 0a3bl JAHHBIX JJI51
koHkpeTHOU CYB/I. Crenuduxa konkpetHoit CYBJl MokeT BKitouaTh B ce0si OrpaHUYEHUs Ha
UMEHOBaHHE 00BEKTOB 0a3bl JaHHBIX, OTPAaHUYEHUS Ha MOJAEP)KUBAaEMble TUIIbI JAHHBIX U T. II.
Kpome Ttoro, cneunduxa xonkperHoit CYB]/] npu ¢usmueckoM NpoOeKTHPOBAHUM BKIIIOYAET
BbIOOp pelIeHMH, CBSI3aHHBIX C (PU3MUECKON Ccpenoil XpaHEHUs JaHHBIX (BBIOOp METOJIOB
yIpaBJIeHUs AUCKOBOM MaMsThIO, paznenenue bJl no daiinam u ycrpoiicTBam, METOJ0B JIOCTYIA
K JJAHHBIM), CO37[aHNE€ UHJIEKCOB U T. 1.

[Ipu npoexkTHpoBaHUY PENSLMOHHBIX 0a3 JaHHBIX BBINOIHsIETCS HopManu3anus. [Iponecc
OMMCaHNEe HOMaJIbHOU (POPMBI TOJIKEH OBITh IPEJICTaBIEH U 000CHOBaH. Jlanee cTpouTCst MOJEIb
«CYITHOCTBh-CBsI3b», WK ER-monens - mozpeneil mpenmerHoit oGmactu. ER-monens oObrdHO
npezcTaBisieTcss B rpaduyeckoil gopme, ¢ HCMOIb30BaHMEM OpHUTHMHANBbHOW HoTanuu ER-
nuarpamma. [locne monenu, B paboTte, JOKHO OBITH MTPEICTBAJICHO ONMKMCAaHUE MOJIENN — CJIOBaph
6a3pl maHHBIX. OH MpeAcTaBiIeH MepeyeHeM OMMCAaHHE KaKJIoW TaOJMIbI C YK3aHMEM Ha3BaHHE

Ta6J'II/ILHJI, anI/I6YTOB 1 TUIIOB JaHHBIX U KOMCHTAPUSAMMU.
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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
https://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BB%D0%BE%D1%81%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D0%B1%D0%B0%D0%B7%D1%8B_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%A6%D0%B5%D0%BB%D0%BE%D1%81%D1%82%D0%BD%D0%BE%D1%81%D1%82%D1%8C_%D0%B1%D0%B0%D0%B7%D1%8B_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%A1%D1%85%D0%B5%D0%BC%D0%B0_%D0%B1%D0%B0%D0%B7%D1%8B_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%A1%D0%A3%D0%91%D0%94
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%BB%D1%8F%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%B1%D0%B0%D0%B7%D0%B0_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85

3.4 IlpoexTHpOBaHNE NM0JIH30BATEJLCKOI0 HHTEPdeiica MPOrpaMMHOIo NMPoAyKTa

Pa3paboTrka monp3oBaTenbckoro uHTepderica SBISeTCS HEOTHEMIEMOW YacThIO JTHOO0TO
IPOEKTa CBSI3aHHOTO C CO3/aHUEM NporpaMMHoro obecreueHus. Murtepdeiic monb3oBaTens
SIBIISICTCS. TOYKOW B3aWMOJICHCTBHS 4YeJOBEKa M IPOTPAMMBI, 3a4acTyl0 HUMEIOIICH CIIOXKHYIO
GbyHKIMOHATBLHOCTE. OT TOro HACKOJIBKO YAOOHBIM OyneT pa3paboTaHHBI HHTEpdeEiic
HOJIB30BaTeNst OyJeT 3aBUCETh U yCIeX MPOAYKTA.

PazpabaTbiBasi MOJIB30BATEIbCKUI HMHTEpQENc pemarTcs 3agadyd  CBS3aHHBIE C
YIIPaBJICHUEM CJIOKHOW (YHKIIMOHAJIBHOCTBIO KOHEYHOTO MPOAYKTA, CTapasch CIENaTh €ro
NPOCTBIM U UHPOPMATUBHBIM, YEITOBEUHBIM.

3aoauu pewaemvie pazpabomroil NOIbL308AMENLCKO20 UHMepgelica:

— mnoBbimieHHe 3((EeKTUBHOCTH pabOThl MOJB30BATENS, 3AKIIOYAIONICHCS B
MOBBIIICHUU CKOPOCTH U MPOCTOTHI BBITIOJIHEHHUS ONICPAIIN;

— YBEJIMYCHHUE  Y/IOBJICTBOPEHHOCTH PAa0OTHI  TOJB30BATENS, CBS3aHHOH C
COKpallleHHeM BpPEMEHH Ha OOy4eHHE, YMEHBIICHHEM YacTOTHl MCIOJIb30BAHUS
CIPAaBOYHOU JIOKyMEHTAIIUU B OOPALICHUEM B CITY)KOY MOJICPIKKU, YMCHBIICHHEM
O0IIIero YMcIIa MOoJIb30BATEIBCKUX OIMIMOOK.

Ortanbl pa3pabOTKH MOJIB30BATEIBCKOTO HHTEPdEiica

— COop n aHanmu3 TpeOOBaHMI OU3HEC-3aKa3YHKOB.

— Pa3paboTtka cuenapueB pabOThI OJIB30BATEICH.

— Br16op noka3zateneii orieHkH 3 (HEKTUBHOCTH IOJIb30BATEILCKOTO HHTEpdeiica.

— IIpororunmpoBanue u pa3paboTKa MaKeTOB.

— Pa3paboTka cpencTB MoAIEPKKU NOIb30BATENEH.

— HO3alunutu TecTupoBaHue U obecrieueHne kauecTsa uHTepdeiica.

— Pa3zpaboTka moxymeHTaInu.

[TocTpoeHne mosib30BaTENBCKOTO HHTEp(hEelica OCHOBBIBAETCS HAa MPUHIIMIIAX TIOCTPOCHUS
MIOJTb30BATEIBCKUX HHTEP(EHCOB.

B pabote He0OX0qMMO yKa3aThb HHCTPYMEHT pa3pabOTKU MPOTOTHIIA MOJIB30BaTEIBCKOTO
uHTepdeiica, Bce OKHA MPOTOTHUIIA, TEPEXO0Jl MEXKy HUMHU, C OMHUCAHUEM MPOTOTHUIA, a TAKKe

BBIBO/I 10 CO3/IAHHOMY MPOTOTHITY.

3. Peanu3auus nporpaMMHoOro odecneyeHust
JlaHHbIN 3Tan pa3pabOTKH MPOrpaMMHOrO MPOJIYKTa OPraHW30BaH B COOTBETCTBUU C
MOJIENISIMU  JKU3HEHHOTO LUKJIa MporpaMMHOro mnpoaykra. Ilpu pa3paboTke mNpuMeEHSIOTCA

SKCIICPUMCHTUPOBAHHUEC U aHAJIN3, CTPOATCA MPOTOTHUIIBI, KaK )1 (S (0) 1 CUCTEMBI, TaK U €€ JacTei.
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[TpoTOTHIIBI HatOT BO3MOXKHOCTh TIIy0’Ke BHUKHYTH B MPOOJIEMY M MPHHSATH BCE HEOOXOIMMEIC
NPOCKTHBIC pEIIeHUs €Il Ha pPaHHUX OJTanax MPOSKTHPOBaHMA. Takue peueHus MOryT
3aTparuBaTh pa3HbIC YacTH CHUCTEMBl: BHYTPEHHIOIO OpraHU3alMio, I0JIb30BATEIbCKUN
uHTEepdeiic, pasrpaHuvYeHUE TOCTYIA U T.JI.

B pesynbrare 3Tana peanu3aiuu mosBisieTcs: pabouasi BEpCcHs IPOrPaMMHOTO TIPOIYKTA,
KOTOpPast OTPaXKeT:

—  CYWIECTBYIOUIMH (PYHKIIMOHKIIMOHAT MPOTPAMMHOTO MPOJYKTa (B TOM YHCIIE - Ha
MEPCIEKTUBY) B COOTBETCTBHHM C 3ajanueM Ha J{I1 W TexHW4YeckuM 3aJaHue Ha
pa3paboTKy;

— 30hdekTuBHOCT, HCIONB30BaHUSA HH(DOPMAIIMOHHBIX TEXHOJOTHA, PECYpCcOB
BBIYUCIIUTEIILHBIX CPEJICTB;

—  QJITOPUTMHUYECKYIO CIOXKHOCTH (JIOTHKA alrOPUTMOB 00pab0oTKH MHGPOPMAIIH);

— COCTaB U IIyOuHY MPOopabOTKU pean30BaHHBIX (GYHKIIHI 00paboTKH;

— TIOJHOTY U CUCTEMHOCTH (DYHKIUI 00pabOTKH;

— 00beM (aiisoB mporpamm;

— TpeOOBaHMS K OMNEPAMOHHOW CHUCTeMEe, O0BEMYy AHMCKOBOW IMaMSTH, pa3Mepy
OTIEPaTUBHOW MAMATH, THITY IPOIECCOPA, BEPCUU ONEPAIIMOHHON CHUCTEMBI, IS
3alycka MPOrpaMM M TEXHHYECKHUM CpEICTBaM OO0pabOTKH, KaK CO CTOPOHBI
KJIMEHTCKOM, TaK U CO CTOPOHBI CEPBEPA;

— TIIOKa3aTelld KayecTBa: HACKOJBKO XOpOHIO (IPOCTO, HaleXHO, 3(P(PEKTHUBHO)
MOKHO HCIIOJIb30BaTh MPOTPAMMHBIM MPOAYKT; JIETKOCTh B OKCILTyaTalluu
MPOrPaMMHOTO TPOJYKTA; UCHOJIb30BaHUE MPOrPAaMMHOTO MPOAYKTAa TpHU
W3MCHCHUH yCIIOBHS IIPUMEHCHHUS.

[losicHuTenpHast 3amUcKa JOJDKHA COJEpkKaTh (parMeHTHl IMPOTPaMMHOTO  KOa,
HaIpUMep, MPOIeayp, KOTOphIe NEMOHCTPUPYIOT peanu3alvio (QyHKIHMOHAIAa MPOTPaMMHOIO
npoaykra. Kona momkeH ObITh MpeAcTaBiIeH YWTAa0ENbHBIMH TEpEeMEHHBIMU (BCE MEPEMEHHBIE
OTMHUCHIBAIOT TMPEACTABISIEMBbIE CYIIHOCTH), pa3/ieJieH Ha KOPOTKHE, O0OCOOJEHHBIE YacCTH,

HAJIMYNEC KOMMCHTApPUECB MIPUBCTCTBYIOTCS.

4. Otnaaka M TeCTHPOBaHHE MPOTPAMMHOIO MPOIYKTA

OTtnaaka — 9TO MPOLIECC UCHPABICHUS IMOJIb30BATEIEM CHUHTAKCHYECKUX, JIOTHYECKUX U
MaTeMaTHYECKUX OIMMUOOK, BHISIBJICHHBIX KOMITMJISTOPOM WIJIH Ha dTare TeCTUPOBAHUS.

TectupoBanme — 3TO TpoIecC MPOBEPKH MPOrpaMMBI Ha OCHOBE HabOpa TECTOB, MyTeM
COIIOCTABJICHUSI TOJYYEHHBIX PE3YyJIbTAaTOB BBIMOJHEHHUS MPOrpaMMbl C TMPOTHO3UPYEMBIMHU

BBIXOJIHBIMU JIaHHBIMU Ha0Opa TECTOB.
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B paGote nomkHBI OBITH OMpEEIeHbl METO/Ibl M CPE/ICTBA TECTUPOBAHUS IPOIPAMMHOTO
npoaykTa. OnucaHbl TECTOBBIE CLIEHAPUH, TECTOBBIC BAPUAHTHI U PE3yJIbTaThl TECTUPOBAHMUS.

Jlis mpoBeneHWs dSTana TECTUPOBAHUS HCIOIB3YeM MOJYJbHBIE TECThl. B pabote
HEOOX0MMO peaTn30BaTh U onucath 2 Unit-recra. Heo0XxoaumMo, 4ToObI BAPHAHTHI TECTUPOBAHUS

JAEMOHCTPHUPOBAIN PA3JIMYHBIC HCXObI pa6OTBI aJIropuTMma.

5. BHepeHue U cONMPOBOKIEHHE MPOTPAMMHOIO MPOAYKTA

JIaHHBII TYHKT UCIIOJIB3YETCS U MPOIUCHIBACTCS B paboTe €CJIM MMEETCs] BHEIPCHUE.

Brneopenue npocpammnoco obecneuenus — TIPOLECC HACTPOMKH MPOTPAMMHOTO
oOecrieyeHus MoJ ONpeAeIEHHbBIE YCIOBHS MCIIONB30BAHM, @ TaK)Ke 0Oy4eHHs MOJIb30BaTesei
paboTe ¢ mpOrpaMMHBIM MPOIYKTOM.

Conposooicoenue npoecpammuozo obecneuenuss — 3TO OJHA U3 (a3 )KU3HEHHOTO LUK
IPOrpaMMHOr0 obecrieueHus, cieayromias 3a ¢azoit nepeaauu 10 B sxcmyaTanmro.

JlaaHBIC 3Tam W pa3fesl TUIUIOMHOTO MPOEKTa MOXKET MOJATBEXKIATh JOKYMEHTOM —
0JIaHKOM O BHEIPCHHH TMPOTPAMMHOIO IPOJYKTa, KOTOPBIA IMOAATBEPIKAET MPAKTUICCKYIO

SHAYUMOCTDb NPOTPAMMHOTO ITPOAYKTA.

5. JIoKyMeHTHpPOBaHHE MPOrpaMMHOI0 MPOAYKTAa

JIoKyMeHTaIHsI Ha IPOTrpaMMHOE 00ecTiedeHrne — MeYaTHbIe PYKOBOACTBA MOJIH30BATEIIS,
nuanorosass (omepaTuBHasl) JOKYMEHTAlMsi M CHPAaBOYHBIM TEKCT, OIMCHIBAIOLIME, Kak
HOJI30BaThCs IPOTPAMMHBIM IIPOTYKTOM.

CymecTByeT OCHOBHBIE THITA JoKyMeHTarmu Ha [10:

—  apXHUTEKTypHas/IIPOEKTHAst — 0030p MPOrPaMMHOT0 OOECTICUEeHHUsI, BKIFOUAIOIITUI
onucaHue paboveld cpebl U MPUHIIAIIOB, KOTOPHIE JOJDKHBI OBITh HCITOJIB30BaHbI
nipu co3ganuu [10;

— TeXHHUYecKas — JOKyMEHTallUs Ha KOJi, alropuT™bl, uHTEepdeiicel, API;

— TIOJIb30BaTeNlbCKasi —  PYKOBOJICTBA st KOHEYHBIX MI0JIb30BAaTEIEH,
aJIMUHUCTPATOPOB CUCTEMBI M JIPYTOro MepcoHaa.

Ilpoexmnas (apxumexmypHas) O0okymenmayusi 0OBIYHO OMMCHIBAET MPOAYKT B OOIIMX
yeprax. He ommceiBas TOro, Kak yTo-mubo OyJeT HCIIONb30BaThCsi, OHA CKOpee OTBEeYaeT Ha
BOTIPOC «IT0YEeMy HUMEHHO Tak». Hampumep, B TPOEKTHOM JIOKYMEHTE MPOTPAMMHUCT MOXKET
onucaTh 000CHOBaHUE TOTO, TIOYEMY CTPYKTYPHI JaHHBIX OPTraHW30BaHBl HMEHHO TAKUM 00pa3oOM.
OnuceIBatOTCS NMPUYMHBI, TOYEMY KaKOH-THOO0 KJ1acC CKOHCTPYHPOBAH ONpeeIEHHBIM 00pa3oM,

BBIACIIIFOTCS MATTCPHBI, B HCKOTOPBIX CIIYYadX HAXE NAIOTCA UACHU KaK MOXKHO 6y,I[CT BBIIIOJIHUTH
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https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%85%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC
https://ru.wikipedia.org/wiki/API
https://ru.wikipedia.org/wiki/%D0%9A%D0%BB%D0%B0%D1%81%D1%81_(%D0%BF%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%A8%D0%B0%D0%B1%D0%BB%D0%BE%D0%BD%D1%8B_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D1%8F

yJIydlleHus B JanbHenmeM. Huyero u3 3Toro He BXOJUT B TEXHUYECKYIO WU TTOJIb30BATEIIBCKYIO
JIOKYMEHTALMIO, HO BCE ATO JEHCTBUTEIIBHO BAXKHO JUIS IIPOEKTA.

Texnuueckasa ooxkymenmayusa. Ilpu co3gaHuy MpOrpamMMbl, OJHOTO JIMIIb KOJAA, Kak
IPaBUJIO, HEAOCTaTOYHO. JloikeH ObITh IHPENOCTaBIE€H HEKOTOPbI TEKCT, ONUCHIBAOIIUN
pa3IM4YHbIE aCIEKThl TOrO, YTO MMEHHO AeNaeT KoJ. Takas NOKyMEHTalMs 4acTO BKJIFOYAETCS
HEIOCPEICTBEHHO B UCXOAHBINA KOJI WM IIPEJOCTABIISIETCS BMECTE C HUM.

[lonobHast nOKyMeHTalusi MMEET CHJIBHO BBIPAKEHHBIM TEXHUUYECKUN XapakTep U B
OCHOBHOM MCITIOJIb3YETCS AJIs onpeneneHus u onucanus AP, cTpyKTyp JaHHBIX U aJlTOPUTMOB.

Hcnonp30BaHne TeHEPAaTOPOB JIOKYMEHTALMHM U JOKYMEHTHPYIOIIMX KOMMEHTApUEB
MHOTHMH TPOTPAMMHUCTaMHU TPHU3HAETCS yIOOHBIM CPEJICTBOM, IO PA3IUYHBIM Npu4rHaM. B
YaCTHOCTH, IIPHU TAKOM IOAXOJE JOKYMEHTALUs SBJISETCS YaCThIO UCXOIHOTO KOJA, U OJHU U Te
K€ MHCTPYMEHTBI MOTYT HCIIOJIb30BaThCsl Uil COOPKU MPOrpaMMbl U OJHOBPEMEHHOW COOpKU
JOKYMEHTallMM K HEW. OTO TakkKe YNpOIAeT MNOAAEPKKY IOKYMEHTalud B aKTyaJbHOM
COCTOSIHUH.

Ilonv306amenvckas OOKymeHmayus.

B oTnuune oT TeXHUYECKOM OKyMEHTaluH, c(hOKyCHpOBaHHON Ha KOJ€ M TOM, KaK OH
paboTaeT, oIb30BaTeNIbCKas JOKYMEHTALUS ONKCHIBAET JIMIIb TO, KAK UCII0Jb30BaTh IPOrpaMMy.

B cinyuae eciau mpoaykToMm sIBIsSieTCS IporpaMMHasi OMOIMOTEKa, MOJIb30BaTENIbCKAs
JOKYMEHTAIUsl U JOKYMEHTAIUsI Ha KOJ CTAHOBATCSA OY€Hb OJM3KUMHU, MOYTH SKBUBAJIEHTHBIMU
nousatusmu. Ho B o01iem ciyyae, 3T0 He Tak.

OObIuHO, TOJB30BATENbCKAsA  JOKYMEHTAlMsl IpeJcTaBisieT  co0oil pykosoocmeo
nonv3o6amens, KOTOPOE ONHUCHIBAET KAXKAYI0 (DYHKIHIO MPOrpaMMBbl, a TAaKXKe IIaru, KOTOpble
HY)KHO BBINOJHUTHh JJI MCIOJNB30BaHUS ATOM (PyHKuMH. Xopomias IOJb30BaTeNbCKas
JOKyMeHTalus UAET emé Jaibllie U MPEeJOCTABISAET UHCTPYKLIUU O TOM, YTO J€JIaTh B Clydae
BO3HUKHOBEHUS NpoOieM. OueHb BakHO, YTOOBI TOKYMEHTAllMsl HE BBOJWIIA B 3a0Iy)KICHUE U
Obl1a axkTyaabHOW. PyKOBOACTBO JOKHO MMETh YETKYIO CTPYKTYPY; OYEHb IOJE3HO, €CIU
MMEETCs CKBO3HOM MPEIMETHBIN yKas3aTenb. Jlornueckas CBI3HOCTh M IPOCTOTA TaKKE MUMEIOT
00JIbIII0€ 3HAUEHUE.

IIporpaMMHBIH MPOAYKT MOXET cojepXkaTb HAOOp MOJIb30BATEIbCKON JOKYMEHTAIUU
BCTPOEHHOM CHCTEMOIl MOMOIIM COJeprKalleld CIpaBOUYHYI0 HWH(OPMALMI0O O KOMaHJaxX WU
ITYHKTaX MEHIO.

PyKoBO/ACTBO MONIB30BATENS COAEPKUT: OOIIME CBEACHUS O MPOTrPaMMHOM IMPOJIYKTE,
OIKCaHHE YCTAHOBKH, OMMCAHUE 3aIlycKa, HHCTPYKLUS 10 padoTe (onucaHue NoIb30BaTeIbCKOI0

uHTepdeiica), COOOIIEHHS MOIB30BATEINIO.
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https://ru.wikipedia.org/wiki/%D0%A2%D0%B5%D1%85%D0%BD%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B0%D1%8F_%D0%B4%D0%BE%D0%BA%D1%83%D0%BC%D0%B5%D0%BD%D1%82%D0%B0%D1%86%D0%B8%D1%8F
https://ru.wikipedia.org/wiki/%D0%98%D1%81%D1%85%D0%BE%D0%B4%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/API
https://ru.wikipedia.org/wiki/%D0%A1%D1%82%D1%80%D1%83%D0%BA%D1%82%D1%83%D1%80%D0%B0_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%90%D0%BB%D0%B3%D0%BE%D1%80%D0%B8%D1%82%D0%BC
https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%B0%D1%8F_%D0%B1%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%A0%D1%83%D0%BA%D0%BE%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%BE_%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8F
https://ru.wikipedia.org/wiki/%D0%A0%D1%83%D0%BA%D0%BE%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%BE_%D0%BF%D0%BE%D0%BB%D1%8C%D0%B7%D0%BE%D0%B2%D0%B0%D1%82%D0%B5%D0%BB%D1%8F
https://ru.wikipedia.org/w/index.php?title=%D0%9F%D1%80%D0%B5%D0%B4%D0%BC%D0%B5%D1%82%D0%BD%D1%8B%D0%B9_%D1%83%D0%BA%D0%B0%D0%B7%D0%B0%D1%82%D0%B5%D0%BB%D1%8C&action=edit&redlink=1

PyKoBOICTBO MOJIB30BATEIIS IPOrPAMMHOTO 00ECIIEYEHHUS IO KaXKI0MY YPOBHIO IOCTYIIA,
€CJIM TaKOe HEOOXOIUMO.

[TocnemoBaTebHOCT TMPEICTABICHHON HWH(POPMALMH B PYKOBOJCTBE I0JIb30BATEIIS
COBIAZAaeT C IMOCIECI0BATEILHOCTRIO JICHCTBHI IM0JB30BATE/s, U COMPBOXKAETCS (PparMeHTaMu
H300paKeHHIA TPOrPAaMMHOTO MPOIYKTA.

PyKkoBO/ICTBO 10OJIB30BATEIS IOJDKHO COJICPKATh MaTepHall MOCBSIIEHHBIN 110 YCTAHOBKU
IPOTPaAaMMHOTO MPOYKTA.

VYcranoBka IPOrPaMMHOTO oOecrieueHnst, MHCTAILIALUS — poriece
YCTaHOBKH MPOIPAMMHOI0 00CCIIEYeHHs Ha KOMITBIOTEP KOHEUHOIO 10J1630BaTelIst. PyKoBOICTBO
M0 YCTAaHOBKM TMPOrPAMMHOTO OOECHEYCHUS — OJUH U3 JOKYMEHTOB COIPOBOXTAFOIINN
IIPOrpaMMHBIM NPOAYKT. B HeM yka3bIBaeTcs Iarv IO MPOLECCY YCTAaHOBKM IPOTPAMHHOIO

IMPOAYKTA.

6 CTouMocTh pa3padoTKu U BHePEHHU MPOrpaMMHOI0 MPOAYKTa

OneHka CTOMMOCTH pa3pabOTKU MPOrpaMMHOIO MPOAYKTa, Oa3UpyeTcsi Ha OLIEHKE
TPYAOEMKOCTH OCHOBHBIX paloT 1o ee peanuzanun OpopmiieHre JaHHOTO MyHKa IPOU3BOIUTCS
B COOTBETCTTBHH C METOAWYECKUMH PEKOMEHIAIUSIMH 110 SKOHOMHUYECKON YacTH TUILIOMHOTO

npoekTa (npeacrasieHHble B paszaene Cryaenty — ['MA, Ha calite TEXHUKyMa).

3akiioueHne

B nanHoM paszene moaBOASATCS UTOTH BBITOJIHEHHOTO IPOEKTa COOTBETCTBEHHO 3a]1a4am
U 11eJ1IM, 0003HaUYE€HHBIM BO BBEJICHHH. J[aeTcsi OlleHKa TpoIeJIaHHOM paboTe U peKOMEHIAITUY 110
BO3MOXHBIM myTsamM HaHLHeﬁIHCFO paSBI/ITI/IH HpOl”paMMHOFO HpOIIYKTa, B IaHHOM HaHpaBJ'IeHI/II/I C
YU4ETOM TEpCHEKTUB Pa3BUTHs HHQPOPMAIIMOHHBIX TeXHOJoruil. OO0beM 3akiroueHus Ha 2-3

CTpaHUIax.

CnMcoK MCno/1b30BAHHBIX HCTOYHMKOB

CHucok HUCHOJb30BAHHBIX MCTOYHHKOB O(QOPMIISETCS B IIOJHOM COOTBETCTBUHM C
oubmmorpadpuueckumu obocHoBanusiMu corigacHo 'OCT 7.0.100-2018. bubnuorpaduyeckas
3anuch. bubnuorpaduyeckoe omnucanue: oOue TpeOOBaHUS M MpaBUiIa COCTABIICHUS.
KonnuecTBO HCTOUHUKOB JOHKHO ObITH HE MeHee 15. MIcTouHMK Bce OJIKHBI OBITh CBS3aHBI C
TEKCTOM, T.€. B TEKCTE JIOJKHA OBITh CChITIKA HAa UCTOYHUK. OopmIrsieTcs oHa B BUJIE KBaJPaTHBIX

CKOOOK 1 HOMEpOM B criucke. Hanpumep, [2].
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https://ru.wikipedia.org/wiki/%D0%9F%D1%80%D0%BE%D0%B3%D1%80%D0%B0%D0%BC%D0%BC%D0%BD%D0%BE%D0%B5_%D0%BE%D0%B1%D0%B5%D1%81%D0%BF%D0%B5%D1%87%D0%B5%D0%BD%D0%B8%D0%B5

puiaoxennst
B npuioxeHuss moMemaroTcs UCCIEI0BAaTEIbCKUE MaTepHalibl, YEPTEKU, TAOIUIBI U
rpaduky, aBTOPCKHE, METOAMYECKHE pa3pabOTKU, PHCYHKH, CXEMbI, MOJEIH, JIMCTUHTU
mporpamm, o0pasibl JOKYMEHTAIUH, CTICIHU(PUKAINH U T.1.
B npunosxennu MoKeT OBITh MPEACTABICHO 005S3aTEeIILHO CIICIYIOTHUE:
— TexHumueckoe 3agaHue.
— Koja knmmeHTcKoit gacTu.

— Kox cepBepHoli yacTu.

2.3 OdopmiieHre MOSACHUTEIbHOH 3aNIUCKH

ITosscHUTENIEHAS 3aMMMCKa SBISETCS TEKCTOBBIM JOKYMCHTOM, COACPIKAIINM B OCHOBHOM
CIUIONIHOM TEKCT, KOTOpbI odopmisaioT B (opme 3IeKTpOHHOTO JokymeHTa. OdopmieHue
JTAHHOTO TyHKAa MPOU3BOJUTCS B COOTBETCTTBHM C METOAMYECKHMMH DPEKOMEHIAIMSIMH 10
0hOpMIICHUIO TUTIIIOMHOTO TIpoekTa Ha cnenuaibHoct 09.02.07 NndopMainoHHbIe CHCTEMBI

U IIporpamMmupoBaHue (mpencraBieHHble B paznene CtyneHrty - YA Ha caiiTe TeXHUKyMa).

19
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IMpuaoxenne A — Oopazen opopmiieHUsI TUTYJIBHOTO JTHCTA

Munucreperso obpasosanua Hpryrckoi obaactu
locygapcTEeHRCE Gl0g#eTHOE NpodeccHOHATEHOE 0Dpas0EaTeNBHOS VIpEEIeHHE
HpryTcko# obmacTa
#HpEyTeEHH AEHAITHORHEDR TeXHHEY LN
(TBEIIOVHO «FAT)

JI1.09.02.07-325211.01 115 YTBEPRIAKD
Jau. guperTOopamo YE, KT.H
E.A Kopoorosa

HHPOPMANHOHHAA CHCTEMA

«IITHHOMOHT AZK»
HopuoroHTponep: (E.C. Eyopasuesa)
KoncymeTanT oo (FOprama AIL)
SEOHOMHHYECEOH TacTH: (nomas, girs)
PyroECOHTENS: (M.A Kyppasnega)
Cryzent: (H.H. Heancs) |
Hpryter 2025
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Ipuiaoxkenne b — Oo0pasen ogopmiieHnst OJIaHKa 3aIaHUS] HA JUIVIOMHBINA NIPOEKT

L. BrimoIHHNTE AHATH3I NpeIMeTHo 00JaCTH JIWILUIOMHOTO NPOeKTAa H NPeICTABHTH
DMHCAHNE 10 CTPYKTYPE:
a. OmnpeleneHE! 0OLEKTEL, ATPHOVIEI 00BEKTOR H CEA2H MeETY 00LeKTaMH.
b. BrgensHH poIH H IPONHCAH BHX §VHEKIHOHAT
II. IIpoBecTH AHATHI HCTPYMEHTOE PeaTHIALNH NPOEKTAa MO CTPYKTYpe:
3 OnpegeneHEs cpegcTEA IPOSKTHPORAHET IPOLKTA:
1 [Ins nporpaMMHOTO OpoIVETA.
2 Ins npoeKTHPOEAHHA 0335 JAHHEIX.
3 Ina npoekTHPOEAHEA IPOTOTHIOE.
b. OnpegeneHE cpedcTEa pealHIaIlHE:
1 HA3BIEH OporpaMMHpPOEBAHHA.
2 Cpegwl mporpaMMHpPOBaHHA.
3 $peliMEODEH OpOeKTa (I711 KIHEHETCKOH H CepEepHOH TacTH).
c. Omnpegenesa CYBH].
d. OmnpeneneHEE HHCTPYMEHTE TECTHPORAHHA IPOTPAMMHOTD IPOTVETA.
g. IlpeacTaEneHE CPAHEHHA HCTPVMEHTOE PEATHANHH JHILIOMHOTO IPOSKTA H EREOTEL
111 COCTARHTE TeXHHYECKOEe 3aJaHHe Ha pa3dpaboTky mpoexrta B cooTBercenn ¢ TOCT ¢
06A3aTEILHBIM OTPAKEHHEM:
a. TpebopaHHA K NporpaMMHOTOMY IPOIYETY ((pyHKIIHOHHEIE TpeDOBAHHT).
b. TpeboraHHA K TEXHHYECKOMY H IpOTpaMMHOMY 00ecHedeHHED.
IV. BrimoIHNTE OpOeKTHDOBAHHE NPOEKTAa H  NPeJCTABAThR OOHCAHHE  3TANA
OpOeKTHPOBRAHNASA M0 CTPYETYPE:
a OnpegeneEa H ONHCAHA APNHIEETVPA IPOTPAMMHEOTO OPOIVETA (OpeICcTaRIESHO
H300paxeHEHe H ONHCAHE 0CODEHHOCTH).
b. CnopoeKTHPOEAH NPOrpaMMHEIH IPOIYET C JHATPAMMAME H OPeICcTABIeHO HX OIHCAHHE!
1 JIHarpamMma EapHAHTOE Hcmoas3oeaHE: (USES CASE).
2 Juarpamma gedTeTbHOCTH.
3 Muarpamnel & craggapte [DEFQ (KOHTeKCTHAT H JeKOMIOSHIHHE).
c. CopoekrHpoEaHa 0aza JaHHEIN:
1 ER-gmarpamma (c ONHCAHHEM EZEI0H TATHOE (VEA3AHHE ATPHOVIOE, THO NoueH H
OIHCAHHE).
d. CopoekTHpPOEaHE [I0IE3I0EATENECEHE HETEpdeHCH:
[TpoTOTHOE OCHOEHEX OKOH OpOTPaMMHOTO OpoIVETA (He MeHee 3).

V. PazpadoTaTe HpOrpaMMHBIH NPOAYKT — HAQopManHoHHYIH cHeTeMy «llIlnHOMOHTZEY B
COOTEETCTEHH ¢ TPeGOBAHAAMHA K EHIY NPOrpaMMHOTO NPOIYKTA.
V1. HanncaTe pyKOEOGICTEO MOIL3CEATENA I1A KaKI0H poaH.

VII. IIpoBecTH TecTHPOBAHHE NpPOTPAMMHOIO HMPOIYKTA M0 CTPYKTYPE:
a. Hanmcan cuerapHi TecTHPOBAHER.
b. Omnpenenes (EEl) EHA(H) TeCTHPOBAHHA.
¢. CoOCTaBIeHH TeCTOEEIE HADOPEL
d. IlpegcTaeneH BHEQJ IO 3TAly TECTHPOEAHHI.
VII. PaccyATaTh CTOHMOCTE Pa3padoTKH H BHeIPeHHS NPOrPaMMHOTO MPOIYKTA B COOTBECTEHH C
MeTOAHIECKHMHE PerKoMeHIANAAMH M0 IK0HOMHAYECK0 9acTH.

IX. CoCTABHTH MOACHATEILHYI0 JAMHCKY K pafoTe ¢ oTpakeHHeM BCeX MVHKTOE padoThl
X MpeacTaBHTE BHeAPEHHe H CONPOBOEISHHe OPOTPAMMHOT0 NPOIYVETA (mpr
HeoOX0IHMOCTH).
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[Iponomxenue npunoxenus b

XI. PazMecTHTE MaTepHAIE] JHILTOMHOTO MMPOEKTA B PEIOZHTOPHH CTYJeHTa ¢ HazeaHHem DP
Ha cepEBepe TeXHAKyYMa Ha htip://gitlab.irkat.ru mo cTpykType:

—— docs

—— ITpeseRTamsA. ppte (AP HaTlyii)

—— Ipesentames pdf (doprupyenca Ha Aped3auLmmy U Fauum;)

—— IoacEHTeNEHAT SamHcEa. docx

—— IMoacEnTensEa? samEcka. pdf (Popuupyemed Ha npadzauumy U Fawumy)

— Texmmmeckoe sagakmse docx

—— Texmmmeckoe sagatme pdf (Popruupyemes na Rpedsaumy i saumy)

—— bname-saras pdf (mpu mamiri, cRaRUposaRNEE SOR)MERM € ROJRUCEN)

—— bnank o EEenpeHss. pdf (Mpu HATUNNY, CRONUPOSOHHEIN GORMERM € HOOHUCLK)
—— 3a73HHe Ha JHIUTOMEOS DpoekTHpoBanse. pdf (cramuposarmmiil Sorymenm ¢ nodnucavy)
—— Orseie pyrosonsTena pdf (cronuposarnElll doRyMERM ¢ ROCRUCEI)

—— Jmarpanma BEaEHTanEe fig (CRanuposatLIl SoXYMERM ¢ ROGHUCLI)

— praject

L Mcxomsmee datine opoexta

—— PEADME md

XII. I[PE.E[ETEBHTIJ MaTepHAIbI JHILTOMHOI'0C HOPOEKTa HAa pPENeH3IHIK H JAalMHTY
OJHILTOMHOTO NPOEKTA.

a)
g)
E)
r)
o)

¢

)

TexHHUECKDS S3JAHHE Ha paspatoTEy (IpHETAIHEaEN JOEYMEHT).

Erame-saxras (econ EMesTcd). BIass o EHeJpeHHH (SCIH HMESTCH).

TloAcHATEIRHEAT SAMTHCES.

ITpeserTama.

Matepuane pasMeImeHHEE E PEONOSHTOPHH CTVIeHT2 © Haseammes DP cepeepe
TexHHEYMa (http://gitlab irkat.m)

OTSHE pYECECIHTENE HA JHIUTOMHEIR OPOSET.

PenensHd Ha JHIUIONMHEIN OPOEET.
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[Iponomxenue npunoxenus b

HeaHEETYaTEHEH rpadHE EEIMOMHEHHY JHIVIOMHOTO IPOSKTa 00VIa0Ierocd

Heanoepa Meana Heanoenda, rpynma HC-21-1
(AETASTCA MPHI0EEHHEM K IATAHEED Ha OTHIDTOLMEHDE ]T[C‘DE'E‘IHPDEBE-IE:

IponerT EBINOIHEHHA JHILTOMHOTO HPOEKTA OCHOBEIBAETCH Ha dailiax,
Jarpy:keHHEIX B peno3nTopuii DP, B coOTEeTCTEHE ¢ NYHKTOM XI.

ey ey Py —ry e - — e
Sranu 2% I 2 W B0% Q0% Q5% 100%

IIposscTs npennpossTEOS

mocegoEanse, OmpegemsTe 2202
BCTPYMEHTEL PAaTHIANHE :

CDCTAaERTE TEXHEMECKOE ZANAHEE HA
PaEspaloTEYIPOTPasMBECTO IPoIyETa 23 02
E cooTeercTERR ¢ L OCT. .

[posecTs DpoeETHPOEZHTS
TPOrPaMMENTD MIOTYETL 15.03

Pazpatorare mporpanMELED] TPOTyET. 30,04

Brmommss TecTHposaENS B OTIAmEY
TPOrPEMMENTD MBOIVETL 06.05

Pazpadorars mosemTsl TR
OPOrpayErD IPOTVETL 11.05
(PYEOEOICTER DOMEIOEETEE).

Paccmwsrars cromuocTs pazpadoTss o 16.03
| EHeTpEENT MPOrPAMMEITD DDOIVETA
CoCTAaERTE NOACHETHENEEYED SAIHCEY. 19.05

2202 | 28.02 | 15.03 | 3004 | 06.0F | 11.03 16.05 19.05

[oamaes pyvEOECOHTETE DHIIIOMEDITD
poeKTa

C rpatdHEOM 0ZHAEOMIEH iHeanoe 1)

MaTa
SAmNcT JoTwoaH Failih OTHANOMIER & ZPAPUROM & MEHSHIE MPSY PASONIn dHel o HAYITT HPpeddunTonRon Hp )
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IMpuaoxenne B — O0pa3en opopmileHUs CoaepKAHUA TUIJIOMHOTIO MPOEKTA

COJEPKAHHWE
53210 (s 1 (=SOSR 3
1 OmHCcaHHS IPeIeTHOH O0MACTH oo oo e e e ee e e e e e eme e memmeee 5
2 AHATH: HHCTPYMEHTATBHEIX CPEICTE PAIPAOOTEH - oo 8
3 PazpadoTEa TeXHHESCKOTO SAMAHEIT ... oooooeoeooee oo e e es e emm e e emmeeeennes 15
4 TIpoerTHPOBAHHEE TTIT oo e e 16
4.1 Crpverypaag cxema IITT e 16
4 2 ©yarmronanerag cxeMa I 18
4.3 IIpoeKTHPOEAHHS Da3EI JAHHEDK «.oeocveeeeeeeseeeeeesceeecenesessseeem ssseesammsmesesmmaeseesmmneseensmeees 21
4 4 TIpoexTHpoBanne HETEPMEHCA 26
5 PazpadoTra DporpaMiMHOTO TIPOIVETR .oooooeeeeee oo e eee e e e e mem e e 258
5.1 Paspatotra maTepdeiica TITL e 29
5.2 Pazpaborra 0a3sl JAaHHEERE LITL oot 31
5.3 PazpaboTra TTLT et eem e eanes 34
34 TectrpoBamle LITT oo e e e 37
& JoEyMEHTHPOBAHHS IPOTPAMMHEOTO IIPOIVETA o oo ceeeeee e eeeee 42
6.1 PYKOBOACTEC IIOMEIOBATEILA «.eennvveeeeeeeeeeememeeeinee semmasesesms s semsmmnesemsmme s nssmemssnmsmessnnns 42
0.2 PYKOBOACTED OHOMHOTEEADA. - oeeooeoeeeeeeeoee e oo cee e s e s e mmem e e 45
0.3 PYKOBOACTED ATMHEHHCTPATOPR oo oveeeeooeeeeees oo sem e mems e e s s e m s mm mem e e S0
0 30 - 5 U= USSR 53
COHCOK HCTIOMBIYEMEIX HOTOTHHEEOE -« oo oeeeee oot eeee e oo eeme e e eemm e eenee 55
TpunoEenne A — TeXHHHEECKOS SAMAHHE .o e e e e eene e 57
TTpunokenne b —JIHCTHAT KOHTPOIIEPE FHET ..o e oo enn e 63
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Hpuioxkenne I'- O6pazen opopmiieHns 0J1aHKA 3aKa3a HA pa3padoTKY MPOrpPaMMHOI0

odecneyeHUs

Ha3zpanue OPTAHU3AILINU ot KOTOPOii NOCTYNMJI 3aKa3
Crynenry rp. UC-21-1

CHENNAIBHOCTH 09.02.07
WubopMannoHHEIE  CHCTEMBI |
MIPOrpaMMHPOBaHHE

NBanosy U.1.

BJIAHK-3AKA3

Ha pa3paboTKy MPOrpaMMHOTO 0OecIieIeHIs

[Ipomry Bac pa3paboTats IporpaMMHBIN POIYKT.

Ha3zBanue nporpamMmMHoro mpoaykra: MudopmanyonHas cucremMa TeCTUPOBaHHUSI.

Leap mporpaMMHOro MpoAyKTa: aBTOMAaTH3aIHs MPOLecca NPOBEPKU 3HAHUK CTYAEHTOB IO NMPOQpEeCCHOHATBHBIM
JUCUUIUIMHAM U CO3JIaHMUs, XpaHEHHsI U 00pabOTKH TECTOBBIX HAOOPOB U IAHHBIX I10JIb30BaTENICH.

Mecro: BLIK UCII undopmannonuas cucrema gaboparopuu 208 I'BIIOYNO «1AT».

HpezmonaraeMble CPpOKH: Ha4dalio pa6OTLI

cmada paboThI

TpeGoBanusi kK UH(POPMALIMOHHOM cHCTeMe:

1.

2.

P ow

e

9.

Hcnons3oBaHre MHOTOIOJIB30BATEIBCKOTO PEXHMMa, C OZHOBPEMEHHBIM MOAKIIOUYEHHEM HE MeHee 15
MOJIb30BATENEH.
OKCHOPTHPOBAaHUE/UMITIOPTHPOBAHUE B O(MCHOE MPOrpaMMHOE OOecTIeueHHE.

a. OKCIIOPTHPOBAHUE JAHHBIX W3 Tabmuil 0a3el AaHHBIX B (hopmatel HTML wmm XIS.

b. Hmmopruposanue nanubix u3 (aitna Excel B oy u3 Tabmui 6a3bl JaHHBIX.
Y 100HBIiT 1 MTHTYUTUBHO MOHSTHBIH HHTEPQEC.
BHecenue TecTOBbIX HA0OPOB B HHPOPMAIIMOHHYIO CUCTEMY TIPEIO/IaBaTENIEM.
Wuterpuposanue «HbpopManMOHHOI CHCTEMBI TECTUPOBAaHIS» B HH(MopMarmoHHyto cuctemy I'BIIOYHO
«VIAT», B yacTH cBsi3u ayTeHTU(HUKALUK C ToOMeHHbIME Napamerpamu JIBC Texaukyma (mytém
CPaBHUBAHMS BXOJHBIX JAHHBIX aBTOPU3AIMH C 3aIIMCAMH B TUPEKTOPHUIX CEpBEpa TEXHUKYMa).
Hannume pykoBoJICTB MOIB30BaTENIsI M CHCTEMHOT'O TIPOrPaMMHUCTa.
Co3nanue oT4yeTa IMpolecca TECTUPOBAHUS ¢ 0TOOpaKeHUEM JIMYHBIX MPOHAESHHBIX TECTOB [UISl CTYJCHTOB
npenozasarens. [IpocMoTp BOIpocoB, B KOTOPBIX OBUIN JIOITYIIEHB! OIINOKN IPH TECTHPOBAHHH.
I'enepanus nopsizka BOIPOCOB CIydalHBIM 00pa3oM JJIsl KaXKIOTO HOBOTO ITPOXOXK/ICHHS TeCTa
MOJTE30BATEIIEM.
Bo03M0OXHOCTh peJakTUPOBATh TAOIHIBI 0a3bl JAHHBIX U3 POTPAMMBI IS [IPENOAaBaTesL.

3aka3zumk: npencenatens BIIK UCII 'BIIOYNO «MMAT» M.A. IlerpoBa

HcnonuuTens pazpaboTku . 1. NBanos

3aKka3uuK (JOHKHOCTD) M.A. IlerpoBa
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Ipuaoxenne [{ — O6paszen opopMieHus 6J1aHKA 0 BHEPEHNUH POrPaAMMHOI0
ob0ecrieyeHust

MumpcTepereo obpazosamns Hpevremod odaacte
Tocvaspetesmmos 00@CEeTHOS Op 0 B2CCHOHETEHD 2
oOpa0EaTENEROS vapasaaane Mperrepof o0macT
I BV TCERIT SEMEITHOHEEDT TEXHHEVED

(TEITOVHOD «J1AT=)

B1aHK 0 BHeIpeHNN
HudopManHoHEHOE CHCTeME] TECTHPOBAHEA

Hacroammsm: JoEVHMEHTOM MDOITEEDEIAN, 9T0 NpOrPanbHER OpoIvET
«Medopiamosgad crcTena TeCTHPOE AT, paspadoTassed Yepemrosen: H.C.
E EawecTEe JHILTOMHOLO OPOSETA OBLT EHeIpeH B HEGOPMANHMOHHVED CHCTEMY
dadopatopemw 228 TEITOVEHO «F1AT:.

IporpasusHelf OpOIVET  COOIESTCTEVET  BCOEM  TpeOOBaHEM,
& TBART eHHBINM B OIAHE-3AEA5E, 03 TOMY 0H HCIOIBSVRTCE B ViEeDHOM Mpolecce
aacopatopms 228 TEITOVHO «IAT: 103 mpoEepss! SHAMMA CTYISHTOE, 3 TAEIHS
474 COSJAHMA, XPAHSHHMA H 00pa0oTEM TecTOBEIX HaOOpoE M JaHHHX

MoIB30EaATETeH.

IMpenogasarens I BIIOVHO «FIAT:

) (maTa, moamHes)
Evapaenesa M. A
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