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Beenenune

Hacrosimue MeToauyeckue yKa3aHUS K BBINOJHEHHIO JWIJIOMHOTO TIPOEKTa II0
cnemmanbHocTH 09.02.07 MHDOpManoHHBIE CUCTEMBI M MPOTPaMMHUPOBAHHE, KBATHU(PHUKAIHS
Crenanuct 1no MH(QOPMALMOHHBIM CHUCTEMaM, HAlKMCaHbl B COOTBETCTBUM C TPeOOBaHUAMHU
denepanabHOTO TOCYAapCTBEHHOT0 00pa30BaTeIbHOIO CTaHJapTa CPEAHEro MpodhecCUOHATBLHOIO
0o0pa3oBaHUsl K MHHHUMYMY COJEP)KaHUSI M YPOBHIO MOJTOTOBKH BBITYCKHHUKOB YKa3aHHOM
CHEIHATBHOCTU U KBAIU(UKAITUH.

XapaktepucTrka npo(ecCHOHaTBbHOMN AESTETFHOCTH CISIHAIICTA TI0 HHPOPMAIIMOHHBIM
cucTeMaM IpelycMaTpuBaeT MOATOTOBKY 0OYYaOUIMXCS K IeATEIbHOCTH 110 POEKTUPOBAHUIO U
pa3paboTke HH(GOPMAIMOHHBIX CHUCTEM, COAJMUHHCTPUPOBAHUIO 0a3 JaHHBIX U CEPBEPOB,
COIIPOBOXKJCHUIO HMH(OPMAIIMOHHBIX CHCTEM, OCYIIECTBICHHIO HMHTErpallMd IPOrPAaMMHBIX

MOAYJIEH ¥ PEBBIOMPOBAHUIO MPOIPAMMHBIX MOJYJIEH.



1 O01HMe moJ10KeHus

JIUIIJIOMHBIA ~ TIPOEKT  BBIMOJIHSAETCS HA  3aKIIOYUTENIBHOM JTarne OOydeHHs Io
CHEHUATBHOCTH B XapaKTEPU3y€eT YPOBEHB MOJITOTOBKH BBIITYCKHHUKA K CAMOCTOSITEIIbHOU padoTe.

JIMIIJIOMHBIA TPOEKT IO COAEP)KAHUI0 MOXET HOCUTh NPAKTUYECKUH MM OIBITHO-
HKCIEPUMEHTANIbHBIM XapakTep, B KOTOPOM peIlaeTcsl akTyalbHas 3ajada Jjs HanpaBJeHUs
noarotoBku 09.00.00 MudopmaTika 1 BEIYUCIUTENIbHAS TEXHHUKA.

JIMIIJIOMHBIN MIPOEKT IO COJCPKAHUIO JIOJDKEH COOTBETCTBOBATH COBPEMEHHOMY YPOBHIO
pa3BuTHs HMHGOPMAIMOHHBIX W  TEIEKOMMYHHKAIIMOHHBIX TEXHOJOTHI, amlapaTHbIX W
IPOTPAMMHBIX CPEICTB BBIYUCIUTENBHOM TeXHUKH. OObEM U CTENEHb CII0KHOCTU JOJIKHBI
COOTBETCTBOBATh TEOPETUYECKUM 3HAHUSAM U IPAKTUYECKUM HABBIKAM, IIOJTy4Y€HHBIM UM B IIEPHOJ
00yueHHs, a TAKXKE B IEPHOJI TPOXOXKICHHUS yUeOHOH U IPOU3BOCTBEHHOM MPAKTUKH.

[Iporiecc MOATOTOBKY, BBHIMOJHEHUS W 3aIIUTHl TUTUIOMHOTO MPOEKTa COCTOHMT W3 psijia
II0CJIEI0BATENbHBIX 3TAIOB:

— Ha3Ha4YCHHE PyKOBOIHUTEIIS,

— BBIOOp TEMBI;

— BblJaya 3a/IaHUs HAa JTUIUIOMHBIH IIPOEKT;

— aHaJM3 UHTEPHET-UCTOYHUKOB U JIUTEPATYpPhI 110 BHIOPAaHHOI TeMaTHKe;

— HCCIIEe0BAHUE MPEIMETHON 00JIaCTH U MPOESKTUPOBAHHUE JUIJIOMHOTO MTPOEKTa;

— pa3paboTKa AUMIOMHOTO MpoeKTa (HamucaHue MPOrpaMMHOrO KoJa);

— o¢opMIIEHHE TEKCTa IOSICHUTEIBHOW 3alMCKH B COOTBETCTBUU C TPEeOOBaHUSIMH,

NPEIbSIBIEMBIMU K AUIIJIOMHBIM IIPOEKTaM, U C/1ada €ro PyKOBOJHUTENIO Ha TPOBEPKY;

— JopaboTKa TeKcTa 110 3aMeYaHHUsIM PYKOBOIUTEIS;

— TIHCHMEHHBIN OT3BIB PYKOBOIUTEIIS;

— TIpe/ACTaBJIIEHUE TIOSCHUTEIBHON 3amUCKM HAa  TOANUCH  KOHCYJNBTAHTy IO

HSKOHOMHUECKOH YacTu;

— TpejCcTaBJIEHUE MOSICHUTENILHON 3aITUCKU HA TIOJIIICh HOPMOKOHTPOJIEPY;

— peLEeH3HpPOBaHHE AUIUIOMHOTO MPOEKTa;

— Tpe/CTaBJIEHUE 3aBEepIICHHON pabOThI Ha MOJAMUCH 3aMECTUTENIO AUpEeKTOpa o YP;

— TMOArOTOBKA K 3amure (pa3paboTKa T€3UCOB AOKJIAAa JUIs 3aIlUThl, U3yUEHHE OT3bIBA

PYKOBOAMTEIIS M 3aMEUaHUI pelIeH3eHTa, CO3/1aHNe IPE3CHTAINN), IPeI3alINTa;
— 3allUTa AWIJIOMHOTO TMPOEKTa Ha 3aCeaHUU TOCyNapCTBEHHON SK3aMEHAIIMOHHOU

KOMHCCHH.



1.1 Henu 1 32124 AUNJIOMHOT0 IPOEKTHUPOBAHUS

JlummomMHBIA ~ TIPOGKT — 3TO  paboTa  CTyAEHTa, KOTOpas JEMOHCTPHUPYET
npodeccuOHaIbHBIE KOMIIETCHIIMN 00YJal0Merocs Mo KBATU(PHUKAIMH CIICIIHATBHOCTH.

OO6s3aTennbHOE  TpeOOBaHWE JAMIIOMHOTO TIPOEKTa — 3TO COOTBETCTBHE TEMAaTUKHU
JUIUIOMHOTO TPOEKTa COJEP’KAaHHIO OJHOTO WM HECKOJIbKUX MPO(ECCHOHATBHBIX MOJYJIEH,
yKa3aHHBIX B CTAHJAPTE CIIEUATLHOCTH 110 KBAIU(UKAIIUH, 3 HMEHHO:

— OcyuiecTBiI€HUE UHTETPALUN TPOTPAMMHBIX MOYJIEH.

— PeBbronpoBaHue nporpaMMHBIX MOZYJIEH.

— IlpoextupoBanue u pa3padboTka HHHOPMALMOHHBIX CUCTEM.
— CormpoBoxaeHrne HHPOPMALTMOHHBIX CUCTEM.

— CoanMmuHucTpupoBaHue 0a3 JaHHBIX U CEPBEPOB.

Pe3ynbpTaToM QUIUIOMHOTO MPOEKTa — SIBJSIETCS MPOrPaMMHBIN MPOIYKT, pa3padOTaHHBIH
B COOTBETCTBUM C >KM3HEHHBIM LMKJIOM IIPOTPAMMHOIO MNpPOAYKTa. JIMIUIOMHBIA HpPOEKT
odopmisiercs B BUJE MOSICHUTEIBHOW 3alUCKU C TNPHWIOKEHHEM pabouero HporpaMMHOTrO
IPOAYKTA.

Lenpto AUIUVIOMHOrO MPOEKTHPOBAHMS  SBJISETCS 3aKpEIUIEHWE U pacllupeHue
npodeccuoHaNbHBIX KOMIETeHUUH cTyeHTa. O0yJaromuiics JOHKEeH MoKa3aTh ClOCOOHOCTh U
YMEHHE MPUMEHATh TEOPETHUUECKUE TIOJOKEHUS M3Y4YaeMbIX B TEXHMKYME JHUCLUIUIMH,
npoeCCHOHATIBHBIX MOJAYJEH W TepeoBble JOCTIKCHHS HAayKd W TEXHUKH; TPaMOTHO,
CaMOCTOSITENIbHO U TBOPYECKU pelIaTh IMOCTABJICHHbIE 3a/1a4l; Y€TKO U JIOTHYHO M3J1araTh CBOU
MBICITU ¥ PEIICHUS; aHATU3UPOBATh NOTyUYeHHbIE PE3YIbTaThl U JIeJaTh HEOOXOIUMBbIE BHIBOJIBI.

3ajayeil JUIUIOMHOTO TIPOEKTUPOBAHUS, COCTOSAILIETO W3 JBYX OCHOBHBIX JTallOB:
NPEIIUIUIOMHON NPAKTUKU U BBIIOJHEHUS] TUIUIOMHOTO IMPOEKTA, SBJSETCS CaMOCTOSATEIbHOE
BBIMIOJITHEHUE CTYJEHTOM TEOPEeTUYECKOW M TMPAaKTHUYECKOM dYacTeld IUIUIOMHOTO IIPOEKTa,
XapaKTEePHBIX JJIA cTIeUanicTa no nHhopMamoHHbIM cucteMaM. OOy4daronuii mpy 3TOM A0KEH
MOKa3aTh CBOM ypOBEHb MOJATOTOBKH, YMEHHE BHIOpATh U 00OCHOBATh PELICHHE CTOSIIUX Mepes
HUM TPOo0JIeM, HaBBIKM Pa0OTHI C TEXHUYECKOW U CIIPaBOYHOM JTUTEPATypOi, yMEHNE TIPUMEHSTh
nH(GOpPMallMOHHbBIE TEXHOJIOTUU B CBOEH MpodeccuoHaIbHOM 1eATeIbHOCTH.

JIMTIIOMHBINA TIPOEKT SIBJISICTCS BBITYCKHOM pabOTO# CTyJeHTa, HA OCHOBAaHUU KOTOPOM
roCyapCTBEHHas HK3aMEHALlMOHHAs KOMHCCHs OLIEHMBAET KauyeCTBO IMOJITOTOBKU CTYJEHTA U

perraeT BOpoc O MPUCBOCHUH €My KBATH(DHUKAIIUHN CIICITUAIHACT 110 HH(OPMAIMOHHBIM CHCTEMaM.



1.2 Bb100op TemMbl JMIIJIOMHOI'0 IIPOEKTA

Tembl NUIJIOMHBIX TPOEKTOB MOAOUPAOTCS PYKOBOIUTENEM JUIUIOMHOTO MPOEKTA.
OOyuaroremMycst PeA0CTaBISCTCSl IPABO BBIOOpPA TEMBI JAWIUIOMHOTO TPOCKTa, B TOM YHUCIIC
NPEUIOKEHUST CBOCH TEMAaTHKH, C HEOOXOJMMBIM OOOCHOBAaHHEM IIEIeCO00pa3HOCTH ee
pa3paboTKu A MPAKTHYECKOTO MPUMEHEHHUSI.

[Tpu 3TOM TeMaTHKa JUTLIOMHOTO MPOEKTA JOKHA COOTBETCTBOBATH COJICPYKAHUIO OJTHOTO
WIH HECKOJIBKHUX MPO(EeCCHOHATBLHBIX MOIYJCH, BXOASIIMX B OCHOBHYIO MPO(ECCHOHAIBHYIO
00pa30BaTeNIbHYI0 IPOrpamMmy.

HanMeHoBaHue UITIOMHOTO MPOEKTA JOHKHO OBITh IAKOHUYHBIM M TOYHO OTPAXKATh CYTh
npoekTa. BeiOpaHHbIe TeMbI pacCMaTPUBAIOTCS M YTBEP)KIAIOTCS HA 3aCE€aHUU BBIMYCKAIOIIEH
IIUKJIOBOM KOMHCCHH I10 CIICIIUATLHOCTH.

3akperuieHue 3a CTYJACHTaMH TeM JUIUIOMHBIX pa0OT, Ha3HAYCHHE PYKOBOAMTEICH H
KOHCYJIbTAHTOB OCYIICCTBIIICTCS IPUKA30M JIUPEKTOpA TEXHUKyMa.

[locne yTBepxkaeHHUs, TemMa TUIUIOMHOTO MPOEKTa MOXET OBITh HM3MEHEHA TOJBKO
JIOTIOTHUTEIHHBIM MTPUKA30M IUPEKTOPA, YTO JOITYCKACTCS JIUIIh B HCKIIFOUUTEIBHBIX CITydasX.

B murutoMmHOM MpoekTe pa3padaThiBacTCs MPOTPAMMHBIN TPOTYKT.

Temarnueckue HampaBieHUS JUIUIOMHBIX IPOEKTOB: pPa3paboTKa MPOrpaMMHOIO
MPOIYKTa:

1. uH(DOPMANMOHHBIX CHCTEM;
0a3 JJaHHBIX JJI1 KOHKPETHOW CUCTEMBI YIIpaBJICHHUS 0a3aMU JaHHBIX;
BEO-TIPHIIOKEHUH;

2
3
4. TIPUIIOKEHUH;
5. TECTUPYIOIIUX CUCTEM,
6

MOOUJIbHBIX MPUIOKEHUI.

2 CTpyKTYpa AUIJIOMHOI0 MPOEKTA

['0TOBBIN AMIUIOMHBIN IPOEKT TOJKEH COAECPKATH:

—  TexHudeckoe 3a1aHue Ha pa3paboTKy (MpUKIaIbIBaeM, 00s3aTeIbHOE HAJTMUKE).

—  lloscHuTenbHas 3amKCKa.

— Ilpesenranus PowerPoint.

—  DJeKTpPOHHBIH HOCHUTENb (JUCK WM Jp.) C 3alMCAaHHBIMH Ha HEM MaTepHalaMu:
MOSICHUTENbHON 3aIIMCKOM, Mpe3eHTaluel, TEXHUYECKUM 3aJaHue Ha pa3paboTKy U
IIPOrPaMMHBIM IPOyKTOM.

- OT3BIB Ha JUTIIOMHBIHN IMPOCKT.



— bunank-3aka3, ecnu umeercs (npusnoxenue ).

— bnank o BHenpeHuu, eciu umeetcs (mpuinoxenue J1).

— PeueH3us Ha IUMIUIOMHBIN POEKT.

[Ipu pa3paboTKy AMITIOMHOTO MPOEKTa JOJDKHA MCIOJIh30BATHCS CHCTEMa YIPaBICHHUS

BepcHsIMH (git).

2.1 3aganue HA IMIJIOMHOE NPOEKTHPOBAaHHE

3amaHue Ha JUIUIOMHOE IPOEKTHUpOBaHME pas3pabareiBaeTcsi u  odopmisiercs
PYKOBOJUTENIEM JUILNIOMHOI'O IPOEKTA Ha CIIELUAIbHBIX OJaHKaX.

3ajaHue MOJINKUCHIBACTCS PYKOBOJIUTENEM JHUIUIOMHOTO NPOEKTa U yTBEPKAAETCA
3aMeCTUTENIeM JUPEKTOpa Mo yueOHoil paboTe.

3ajaHue Ha TUIUIOMHOE MPOEKTUPOBAHUE COJECPKUT MEpeyeHb (YHKLUMH, MOIIEKALIIX
peanu3alu B MPOrPAaMMHOM HPOJIYKTE, KOTOpbIE HEOOXOIUMO OTPa3uTh B IOSICHUTEIBHOM

3alUCKE K TUIUIOMHOMY IIPOEKTY.

2.2 ConepxaHue NOSICHUTEIbHOM 3aNIMCKHA

[TosicHuTenpHas 3amucka K AUIUIOMHOMY MPOEKTY JOJKHA COAEpKaTh (B MPHUBEIACHHOMN
MOCJIEIOBATEITLHOCTH):

—  TUTYJbHBIN JIUCT (MIpUIIOKEHHE A);

— 3ananwue Ha J{I1 (mpunoxxenue b);

— coxaepxanue (mpuioxenue B);

— 0003Ha4YCHHS M COKpaIIEeHUs (€Ciu He00X0IUMO);

— Bgenenue (e meHee 2 cTpaHun);

— 1 [IpennpoekTHOE UCCIIEOBAHMUE.

— 1.1 Onucanue npeaMeTHONW 00JIacTH.

— 1.2 AHanu3 UHCTPYMEHTOB, UCTIONB3YEMBIX B pa3paOOTKH MPOTPAMMHOTO TPOAYKTA.

— 2. TexHuyeckoe 3a/laHue Ha pa3paboTKy MPOTPaMMHOTO MPOIYKTA.

— 3 IIpoekTupoBaHue MPOrpaMMHOTO MPOAYKTA.

— 3.1 ApxuTekTypa mporpaMMHOTO MPOIYKTa.

— 3.2 OyHKIHMOHAIBHOE B CTPYKTYPHOE IMTPOCKTUPOBAHHE.

— 3.3. [IpoekTupoBanue 0a3bl JaHHBIX.

— 3.4 IIpoexTupoBaHue MOIH30BATEILCKOTO HHTEp(deiica MPOrpaMMHOTO MPOAYKTA.

— 4. Peanusanus nporpaMMHOTO MPOAYKTA.



— 5. Otnangka u TECTUPOBAaHUE POTPAMMHOTO MPOIYKTa.

— 4. BHezipeHHe U COMPOBOXK/ICHUE MPOrPAMMHOT0 POAYKTA (€CITH UMEeTCs).

— 6. PyKoBOJICTBO MOIb30BATEIs IPOrPAMMHOIO MPOIYKTA.

— 7. CroumocTh pa3pabOTKH U BHEIPEHHS IIPOrPAMMHOIO IPOIYKTA.

— 3axiroueHue (He MeHee 2 CTpaHuL).

— CIHUCOK HCIOIb3yEeMbIX UCTOUYHHKOB (HE MeHee 15 MCTOYHUKOB CCBUIKOM MO TEKCTY).
— Ipunoxenue A — Kox ximeHtckoii yactu (00s13aTelIbHO, ¢ KOMMEHTAPUSIMH).

— Ipunoxenue b — Koz cepBepHoii yactu (00s3aTebHO, ¢ KOMMEHTAPUSIMH).

Conepxanue

CopepxaHue BKIIOYAET BBEACHHME, HAUMEHOBAHUS BCEX pa3lelioB, IOAPA3IEiIOB U
IIyHKTOB, 3aKJIIOUEHHUE, CIIUCOK MCIOJIb30BaHHBIX UCTOYHUKOB M HaUMEHOBAHUsS MPUIIOKEHUN C
yKa3aHMEM HOMEPOB CTPAHUL], C KOTOPBIX HAUNHAIOTCS AT 3JIEMEHTHI IIOSACHUTEIBHON 3aIIUCKH.

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

[Ipumep conepskanus mpuBesieH B IpUIoKeHUU b.

Beenenue

Bo BBeneHMM yKa3bIBaeTCsl aKTYaJbHOCTb TEMBI, 1I€]Ib, OOBEKT U MPEAMET UCCIIEJOBAHMS,
runote3a (Mpu HEOOXOAMMOCTH), 3adadyd pabOThl, METOJbI HCCIICIOBAHMS, MPAKTHUYECKAS
3Ha4yuMOCcTh. Oco00€ BHUMaHNE PEKOMEHYETCs yIeJIUTh aKTyalbHOCTH BBIOPAHHOM TEMBI.

1 IIpeanpoekTHoe Mccilel0BaHUE

[lenbto MpennpoeKTHBIX HMCCIEAOBAHUN sIBisleTcs NpeoOpa3zoBaHME OOLIMX 3HAHUHM O
npeaHa3HauYeHu OyIyIIero mporpaMMHOTO 00eCIIeYeHus B CPAaBHUTEIIBHO TOUHBIE TPEOOBAHUS K
HEMY.

AHanu3 TpeboBaHUI — YacTh IMpolecca pa3paboTKH MPOrpaMMHOrO oOecreueHus,
BKITIOUaroniass B ce0s cOop TpeboBaHuit kK mporpamMMmHOMYy obecrneuenuto (mamee - I10), ux
CUCTEMAaTH3allHIO, BHISIBIEHUE B3aUMOCBSI3€EH, a TaK)Ke JOKYMEHTHPOBAHUE.

B mnpomecce cbopa TpeGoBaHMII BaXHO TNPUHUMATh BO BHHMMAaHHE BO3MOXKHBIE
MPOTUBOpPEYMsST TPEeOOBAHMN pPA3IMUHBIX 3aWMHTEPECOBAHHBIX JIMIl, TAaKUX KaK 3aKa3uuKH,
pa3pabOTUYMKH UITU TIOJIb30BATEIH.

[TonHoTa M KauecTBO aHanM3a TPeOOBAaHUI UIPAIOT KIIOYEBYIO POJb B YCIEXEe BCErO
npoekTa. AHanu3 TpeOOBaHUI BKIIIOYAET TPU TUIIA AATEIHHOCTH:

COop TpeboBaHMii — OOIIEHNE C KIMEHTAMH M IOJIb30BATEISIMHU, YTOOBI OMPEEIHTD,

KaKOBbI MX TpeOOBaHMs; aHAJIU3 IPEIMETHON 00IaCTH.


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

AHanu3 TpeOoBaHMI — OTpeJeeHHE, SBIIOTCS U cCOOpaHHbIe TpeOOBaHUS HESICHBIMU,
HETIOJIHBIMH, HEOJHO3HAYHBIMU WJIM TPOTHBOPEYAIUMHU;, PEUICHUE 3TUX MPOOJIEeM; BBISIBICHHE
B3aUMOCBSI3M TpeOOBAHUH.

JlokyMeHTHpOBaHHE TpeOOBaHWI - TPeOOBaHUS MOTYT OBITh 33JOKYMEHTHPOBAaHBI B
Pa3InYHBIX dopmax, TaKUX KaK poCTOe OIMCaHKe, CIICHAPUN
UCIIOJIb30BaHUs, M0JIb30BATEIbCKUE UCTOPHH, WU CIIEHU(UKALIMH ITPOLIECCOB.

PesynbraTom 3TOTO 3Tama SBISETCS 3aKOHYEHHOE TEXHHUYECKOE 3aaHue K MpoayKry. OHO
JIOJDKHO COZEP)KaTh MOJHOE OMKCAaHHE ITOBEACHUS OYIyIIero MPOrpaMMHOTO MPOAYKTa U HE

COACPKATh HeO,Z[HOSHa‘lHOCTeﬁ H BOIIPOCOB.

1.1 Onucanue npeaMeTHOH 00J1acTH

[IpenMeTrHas 06JaCTh — YacTh PEATLHOTO MUPA, pacCMaTpuBaeMasi B IIpe/ieiiax JaHHOTO
KOHTeKCTa. BiajieHne npeaMeTHOMH 001acThio JaeT 0oJiee TiTy00Koe TOHUMAaHNE TEMBbI JUILIOHOTO
npoekta. MccnenoBanue npeaMeTHON 006J1acTH HEOOXOAMMO MIPOBOIUTH HA MPEIPOSKTHOM JTarie
pealn3anuy JUIIOMHOTO TPOEKTA.

[IpeameTnass 00acTh COACPKUT OMHUCAHWE OCHOBHBIX OOBEKTOB B3aMMOJICHCTBUS B
MPEeIMETHOM 00JIacTH (CTPYKTypHasih cXema MPEANpPHUATHs), OIHUCaHuE OM3HEC-TPOIECCOB
npeanpusTis (HalpuMmep, JOKYMEHTOOOOPOT MPEINpPHSITHSI), B3aUMOCBSI3U JaHHBIX OOBEKTOB.
OO0beM onucaHus MPEIMETHON 00JIACTH COCTAaBJICH Ha 2-3 CTpaHMIIAX.

BreiBog 10 pazneny MODKEH COoIepKaTh aKTyalbHOCTh aBTOMATHU3AIMH BBEIOPAHHOTO

mporiecca.

1.2 AHa/Iu3 MHCTPYMEHTOB, HCNOJIb3yeMbIX B Pa3padoTKH NPOrpaMMHOI0 MPOAYKTA

AHanu3 HTHCTPYMEHTOB, UCIOIB3YEMBIX B pa3paboTKe MPOrpaMMHOTO OOECTICYCHUS —
4acTh Tporiecca paboThl HAJl AUTUIOMHHBIM ITPOEKTOM, KOTOPBIM BKJIIOUAET B ce0s1 cOOp U aHAN3
uH(bOpMaIlMU TI0 UCIOJIB30BaHUIO MHCTPYMEHTAIBHBIX CPEJCT B JaHOM 00siacTu pa3pabdoTke Ha
Ka)XJIOM 3TaIe )KU3HEHHOr0 LMKJIa IPOrpaMMHOT0 MPOAYyKTa. Pe3yapTar MOKHO MPEICTABIUTD B
BUJIC CPAaBHUTEIBHONH HWH(POPMAIMU C BBIICICHUEM OCHOBHBIX KPHTEPHUEB M KOHKPETHBIX
BbIBOJIOB. B JaHHOM paznene CTyAeHT AOKEH MPOJEMOHCTPUPOBATH CIIOCOOHOCTH JENaTh

CaMOCTOSATENLHBIA 000CHOBAHHBIH BLI60p B UCIIOJIb30BAHUH MHCTPYMCHTOB JIA paSPaGOTKI/I.

2. Texnuveckoe 3aJjaHue HA Pa3padoTKy MPOrPaMMHOI0 MPOAYKTA
Texuuueckoe 3amanue (mangee - T3) — 3T0 OCHOBHOM JOKYMEHT B paMKax HMPOCKTHOM
nokymentanuu. Mmenno B T3 ommchiBaloTCs BCE OCHOBHBIE TpeOOBaHUS Ha pa3pabOTKy

IIPOrPaMMHOT0 MPOAYKTA.


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

TexHuueckoe 3aJaHUE OTpakaeT OCHOBHbIE NYHKTHI B cooTBeTcTBUM ¢ ['OCT Ha
pa3paboTKy BHJa MPOTPAMMHOIO MPOAYKTAa — CTPYKTYPUPOBaHHBIM Habop TpeOoBaHMl K
IpOrpaMMHOMY OOECHEUeHHI0 W €ro BHEIIHUM uHTepdeiicaM Ha OCHOBE CTaHaapra
ISO/IEC/IEEE 29148:2011.

Texnuyeckoe 3agaHHe OJIWH M3 OCHOBBIX JOKYMEHTOB MpPEICTaBIsIEMbIX Ha 3alllUTe
JUIUIMHOTO TMPOEKTa. OJTOT JOKYMEHT HE€ BIIMBA€TCS B MOSCHUTENIbHYIO 3allUCKy, a

MMPUKIAABIBACTCA.

3. IlpoexTHpOBaHHNe

[IpoekTupoBaHre — 95TO OTBETCTBEHHBI OTal JKU3HEHHOTO IIMKJIA MPOrPaMMHBIX
IPOAYKTOB,  OIpPEAEISAIOUIMM,  HAcCKOJIBKO  CO3/JaBaeMasl  IporpaMMa  COOTBETCTBYET
crenuguKanusM U TpeOOBaHUAM CO CTOPOHBI KOHEUHBIX 110JIb30BaTeNei

Ha »srtame mnpoektupoBanust wucnonb3dytor CASE-texnomorun.  CASE-texnomorus
MpeCcTaBiIsieT co0oil MeTofonoruto npoektTupoBanuss UC, a Takke HaOOpP MHCTPYMEHTAIbHBIX
CPEICTB, TMO3BOJSIONIMX B HAarisigHOH (¢GopMe MOJeNupoBaTh NPEAMETHYIO 00JacTb,
aHaJM3UPOBATH ATy MOJIENIh Ha BCEX dTamnax pa3padborku u conpoBoxaeHuss C u paspabdaTeiBaTh
MPUIIOKEHUSI B COOTBETCTBUU C MOTPEOHOCTAMHU MOJIb30BATENCH.

Hns  BeimonHeHus: moctaBneHHoW 1enu  CASE-TeXHONOrHMM  HMCIONB3YIOT — JIBa
NPUHIUIKAATRHO Pa3HBIX TOAXOJa K TPOEKTUPOBAHUIO: CTPYKTYPHBIH U OOBEKTHO-
OPHUEHTUPOBAHHBIN.

CTpyKTypHBI MOAXOA NpeanojiaraeT JAEKOMIIO3ULIMIO (pa3/ieseHre) MOCTaBICHHON
3ajaui Ha (DYHKUIMH, KOTOphle HEOOXOAMMO aBTOMAaTU3UpOBaTh. B cBO ouepens, GyHKUIUU
Takke pa3dmBaroTCs Ha TOADYHKIWHU, 3a7add, MOpoleAypbl. B pesymnbrare momydaercs
yHopsiIoueHHas uepapxusi QyHKIU 1 iepegaBaeMoil HHpopManuei Mexay QyHKIUIMH.

CTpyKTypHBIH MOJIXOJ MOAPAa3yMEBAET HCIOIb30BAHUE OMPEIEICHHBIX OOUIEIPUHSATHIX
METOJIOJIOTUN TIPU MOJICTTUPOBAHUY PA3TUYHBIX HH(POPMAIIMOHHBIX CHCTEM:

SADT (structured analysis and design technique);

DFD (data flow diagrams);

ERD (entity-relationship diagrams).

Cy1iecTByeT TpH OCHOBHBIX THIIA MOJEJNEH, UCIIOIb3YEMbIX MPU CTPYKTYPHOM IMOAXO/IE:
byHKIIMOHATbHBIC, THPOPMAITMOHHBIE U CTPYKTYPHBIE.

OCHOBHBIM  HHCTPYMEHTOM  OOBEKTHO-OPHEHTHPOBAHHOTO  TOJAXO/Aa  SIBISETCS
36k UML —  yHUDUIIUpOBAaHHBIA SI3BIK  MOJICTUPOBAHUS, KOTOPBIA TpEIHA3HAYCH IS
BU3YaJIH3al1H U JOKYMEHTHPOBAHUS O0ObEKTHO-OPUECHTHPOBAHHBIX CUCTEM C OpUEHTAIINEH UX Ha

pa3paboTKy mporpaMMHOTo obecriedeHus. JJaHHBIN S3bIK BKITIOYAET B c€0sl CHCTEMY Pa3IMYHBIX
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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

iarpaMM, Ha OCHOBaHHUU KOTOPBIX MOXET OBITh IMMOCTPOSHO MPEICTABICHUE O MPOCKTHPYEMOM
cucTeMme.

3.1 ApxuTeKkTypa NporpaMMHOIo MpoayKTa

[Iporiecc mpoeKkTUpPOBAHUS APXUTEKTYPHI MPOTPAMMHOTO 00ECTICUCHHS BKITIOYAET B CeOst
cOop TpeOOBaHMI KIMEHTOB, UX aHAJIM3 W CO3JIaHHE MPOEKTa Ui KOMIIOHEHTA MPOrPaMMHOTO
o0ecreyeHus: B COOTBETCTBHUE C TPEOOBAHHUSIMHU.

ApXUTEKTypa  MpOrpaMMHOTO  TPOJIYKTa  BKJIOYaeT B  ceOs  ompeiesieHHue
CTPYKTYpUPOBAaHHOTO PEIICHHUs, COOTBETCTBYIOIIETO BCEM TEXHUYECKHMM H paboyum
TpeOOBaHUSAM, OJHOBPEMEHHO ONTHMHU3UPYs oOmme arpuOyThl KauecTBa, TaKuWe Kak
IPOU3BOIUTENBHOCTh, 0€30M1aCHOCTh U YIIPABIIIEMOCTb.

CoBpeMeHHOE TIporpaMMHOE 00ecIIedeHre PEAKO ObIBaeT aBTOHOMHBIM. Kak MUHUMYM, B
OOJNIBIIMHCTBE CITydaeB OHO OyAeT B3aUMOJCHCTBOBATH C HMCTOYHHKOM JAaHHBIX, HAIpUMep
KOpPIIOpAaTHBHON 0a30# JaHHBIX, MPEIOCTaBISIOMNAM HH(POpMAIUIO, ¢ KOTOpoil padoTaroT
HOJIB30BATENN NPOrpaMMHOro obdecreueHus. OOBIYHO COBPEMEHHOE NMPOrpaMMHOE o0ecrieueHne
TaKXKe JOJDKHO B3aUMOJCHCTBOBaTH C JPYTMMHU CIyKOaMHd W CETEeBBIMH (DYHKUUS JUISA
BBIMIOJIHEHHUSI [POBEPKHU IOJUIMHHOCTH, TMOJyYeHUs M MNyOoaukauuu HHQOpMAlUK U
NPEJOCTABIICHUS] HMHTETPHUPOBAHHBIX Cpex paboThl mosib3oBaTeneil. be3 cooTBeTcTByrOMICH
ApPXUTEKTYpbl MOXET OBITh CJIOKHO, €CIM BOOOIIE BO3MOXKHO, OCYILIECTBUTH pa3BepTHIBAHHE,
HKCIUTyaTaIio, 00CIy)KHBaHUE U YCIEIIHYI0 HHTETPAHIO C IPYTUMU CUCTEMaMM; KpOME TOro,
TpeOOBaHUS MOJIB30BaTENEH HE OYIYT COOIIOACHBI.

ApPXUTEKTYpy TPOTPAMMHOTO OOECIIEYCHUsT MOKHO PacCMaTpPHBATh KaK COIOCTABIICHHE
MEXTy 1enblo koMmroHeHTa [10 u cBefeHus MU 0 peanu3anuu B Koje. [IpaBriibHOE TOHMMaHUE
ApXUTEKTYpbl O0ECIEYUT ONTUMAIBHBIA OanaHC TpeboBaHWM M pe3ynbTaToB. lIporpamMmHoe
o0ecreyeHre ¢ XOpoIIo MPOJYMAHHON apXUTEKTypol OyAeT BBINOJNHATH yKa3aHHBIE 3a/ladydl C
napaMeTpamMu HCXOJHBIX TpeOOBaHUM, OJHOBpPEMEHHO oOOecreunBas MaKCHUMAaJbHO BBICOKYIO
POU3BOIUTEILHOCTh, 0€30MAaCHOCTh, HAJCKHOCTh © MHOTHE JpyTHe PaKTOPHI.

PesynpraT 3TOr0 3Tama MpEACTaBISETCS B BUIE CXEeM, MoJelell MX OINHMCAaHHEM U
000CHOBaHMEM BBIOpAHHOTO pemeHHus. Takke HEoO0XOAWMO OTPa3HTh JEHCTBHS, KOTOpHIC

BBITIOJTHSAIOTCA KJIMHETCKON U CEPBEPHON CTOPOHOM MPOrPaMMHOTO MPOAYKTA.

3.2 ®YyHKIHOHAJIbHOE H CTPYKTYPHOE MPOeKTHPOBaHHE

[Ipexne YeM NPOEKTUPOBATH CTPYKTYPHI NAHHBIX, pa3pabOTUYHK OJDKEH ITOCTPOUTH
(GYHKIIMOHATIBHYIO MOJIENIb TIPOSKTHPYEMOI CHCTEMBI.

JIr000# 0OBEKT CIYXKHT JIMIIb MaTepUAIbHBIM HOCUTENEeM (DYHKIUH, TO €CTh (DYyHKIUSI —

MepBUYHaA, 00BEKT — BTOpHUYCH HU CO3AACTCAd 10 HNPUYIUHC HCBO3MOXHOCTH HWHLIMU,

11


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)

HeMaTepuaIbHBIMU CPEICTBAMH YAOBIETBOPUTH MOTpeOHOCTH moel. Tak, aBTOMOOMIIb HYKEH
JUTSL TIEPEBO3KH TPY30B U Jtojel ((QyHKIUS — MepeMeniaTh B IPOCTPAHCTBE, CO3/IaH BCIIEICTBUE
HEPEAJbHOCTU IEPEMEILEHUSI NPEAMETOB TOJIBKO YCHUJIMEM MBICIHM), HAa3HAUYEHUE DPYUYKU —
ncaTh, a KHUTH — XPAHUTh HH()OPMAITUIO | T. II.

Hapsiny co cioBom «(hyHKIUS» 4aCTO UCHOIB3YETCS CIIOBO «HA3HAUYEHHUE», 0COOCHHO MPH
pPacCMOTPEHUH HE TEXHUYECKUX OOBEKTOB.

@OyHKIIMOHAIBHOE POSKTUPOBAHUE HALICJIICHO, TIPEX/IE BCET0, Ha co3laHue dPPEeKTUBHO
pabortaroriero oObekTa. BrimonmHenue Ttpebyemoit (yHKIMM — TJaBHas IeJlb W OCHOBA
pa3paboTku o0bekTa. Bo BHMMaHue IPUHUMAIOTCS, IPEXk/Ie BCero, GyHKIMOHATbHbIE TTOKa3aTeNN
KauecTBa U [10Ka3aTeIu HaIEKHOCTH.

@OyHKIMOHAIbHAS MOJEIb IIPOEKTUPYEMOM CHCTEMbl HAmlpsSMYyIO BBITEKAeT U3
(GYyHKIMOHAIBHBIX TpeOOBaHUM, KOTOpblE, B CBOIO OuYepelb, MOLYT OBbITh ONUCaHbl B
BUJIE TPELEACHTOB.

[penenent (anrn. Use Case), TaK)Ke: BApUaHT HCII0JIb30BaHUs, CLICHApUI
UCTIONIb30BaHUsI — CTCIH(UKAIUS TTOCTIeI0BATEIIBHOCTEH JIEUCTBUN (BapuaHTHI
MOCJIEI0BATEIbHOCTE U OLIMOOYHBIE I1OCJIEOBATEIbHOCTH) B YHU(PUIMPOBAHHOM SI3bIKE
mozaemupoBanus (UML), koTopble MOXKET OCYIIECTBIATH CHUCTEMa, IMOACHUCTEMa WJIM KJacc,
B3aUMO/ICHCTBYS C BHEITHUMU JACHCTBYIOUIUMU JHUIAMHU.

Pe3ynbraT 3TOrO 3Tana npeicTaBiseTc B BUJE JUarpaMM ¢ MOoApOOHBIM OIMUCAHUSM.
JlomKHBI OBITH MPEACTABIIEHBI CIEAYIOUIUE TUArPAMMBI:

— KOHTEKCTHass nauarpamma cosfgaHHoid B Hortaimuu |IDEFO (AO0) (Hduarpamma A-0:
CTeUATbHBIN BU/T (KOHTEKCTHOM) JHarpaMMbi).

— gauarpamMmbl Jekomnosuiuii (Al) (mpeaHasHaueHa Ui JeTalu3allud  paboOThI, T.€
JNEKOMIIO3UIIMEN Ha3blBaeTCsl pas3ziefieHne Ou3Hec-mpoleccoB Ha 0Ooyiee MeJIKue
COCTABJISIONIHNE).

— jauarpamMMmbl Aexkomno3unuid  (A2) (IpeacTaBieH B BHJAE COBOKYNHOCTH JIPYTHX
B3aMMOCBS3aHHBIX OJIOKOB, JAE€TAJbHO OMHUCHIBAIOIIUX UCXOTHBINA OJIOK)

— ogauarpamMMa TOTOKOB naHHbIX DFD  (mpegnaznaueHHas uisi  MOJCITHPOBAHUS
UH(OPMALIMOHHBINA CUCTEM C TOUKU 3PEHUSI XpaHEHUs1, 00pabOTKH U Nepeaayu JaHHbIX).

B 3aBCPUICHUN ONKUCAaHUA OTalla MPOCKTUPOBAHU, HCO6XOI[I/IMO cacjiatb BBIBOJ IIO
MPOCKTUPOBAHUIO JAHHBIX JUArpaMM.

3.3. IIpoekTHpoBaHue 6a3bl JAHHBIX
ITpoekTrpoBaHue 0a3 JaHHBIX — MPOLIECC CO3AAHUA CXEMbI 0a3bl JAaHHBIX U ONPEIEICHUS

HEOOXOIUMBIX OTPaHUYEHUHN 11eTOCTHOCTH.
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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
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

OcHoBHbIE 337]a4l TPOEKTUPOBAHUSA 0a3 JAHHBIX:
— OGecnieuenne xpanenus B b/ Bceit HeoOXxoanMoit nHpopManmy.
— OGOecrieyeHre BO3MOXKHOCTU IOJyYEHHs] JAaHHBIX IO BCEM HEOOXOIUMBIM
3amnpocam.
— CokpatieHue U30bITOUHOCTH U AyOJIUPOBAHUS JAHHBIX.
— OGecnieueHne 1eNT0CTHOCTH 0a3bl JaHHBIX.

OcHOBHBIE 3Tamnbl MPOEKTHUPOBAaHUA 0a3 JaHHBIX: KOHIENTyaldbHOE (MH()OIOTHYECKOE)
IIPOEKTUPOBAHUE, Joru4yeckoe  (JaTaJloTMYecKoe)  MPOEKTUpOBaHUE,  (huU3HUecKoe
IIPOEKTHPOBAHHUE.

Konyenmyanvnoe (ungonocuueckoe) npoexmupoganue — TOCTPOCHUE CEMAHTUYECKOM
MOJICJIA TIPEAMETHOM 00J1acTH, TO €CTh NH(POPMAIIMOHHON MOJIETTH HanboJee BHICOKOTO YPOBHS
abctpakuuu.  Takas  monmenb  co3maércss  6e3  OpUEHTalMM  HAa  KaKyrO-JKMOO
koHKpeTHYI0 CYB/l 1 Mozens naHHBIX. TepMHUHBI «CEMaHTHYECKasi MOJAEIbY», KKOHLENTyallbHas
MOJIENIb» U «MH(OJIOTHUECKAs MOJEIbY SIBJISAIOTCS CHHOHUMaMu. KpoMe Toro, B 3TOM KOHTEKCTE
PaBHOMNPABHO MOTYT HCIIOJIB30BAThCS CIOBA «MOJENb 0a3bl JAaHHBIX» M «MOJENb MPEeIMETHOM
obOnactu» (Harmpumep, «KOHLENTyalbHasi MOJENb 0a3bl JTaHHBIX» U «KOHIIETITyaJIbHas MOJEIb
OpeMETHON 00JIaCTH»), MOCKOJIBKY TaKas MOJEINb SBISETCS Kak oO0pa3oM peaibHOCTH, TaK U
00pa3oM MpoeKTUpyeMoi 6a3bl TaHHBIX IJIS 3TOH PeaTbHOCTH.

KonkpeTHblif BUJ U colepikaHre KOHIENTYyalbHON MOJeNN 0a3bl JaHHBIX OMpEeesieTcs
BbIOpaHHBIM 1711 3TOro ¢opManbHbIM ammapatoM. OOBYHO HCHOJB3YIOTCS Tpaduueckue
HOTaluu, Nogo0HbIe ER-duacpamman.

Jlocuueckoe (Oamanocuueckoe) npoekmuposanue — CO3/1aHUE CXeMbl 0a3bl JaHHBIX Ha
OCHOBE KOHKPETHOW MOJIEIM JIaHHBIX, HamnpuMep, pelIIMOHHOW MoOJeNnu JaHHbIX. Jlns
PENALMOHHON MOJIETM JIaHHBIX JaTajorudeckas MOJellb — Ha0Op CXeM OTHOIIEHUH, OOBIYHO C
yKa3aHHMEM IIEPBUYHBIX KIIIOUEH, a TaKXKE «CBS3€H» MEXIy OTHOIIECHUSMH, MPEICTaBIISIOLIINX
c000i1 BHEIIHUE KITHOYH.

[IpeoOpa3oBaHue KOHLENTYadbHOM MOJEINW B JIOTHYECKYIO MOJENb, KaK IPaBHIIO,
OCYUIECTBIISIETCS 1O (POPMANIbHBIM MpaBHJIaM. DTOT Tal MOXKET ObITh B 3HAUUTEIHLHOW CTETIEHU
aBTOMATHU3HPOBAaH.

Ha srane normueckoro mpoeKTUPOBAHUS yUUTHIBACTCS CHelM(pHUKa KOHKPETHOM MOJIENN
JIAHHBIX, HO MOKET HE YUYHUTHIBaThCs crienuduka koHkpeTHo CYB/I.

Quzuueckoe npoeKmuposaHue — CO3JJaHUE CXEMBI 0a3bl JTAHHBIX TS
koHkpeTHOU CYBJI. Crenuduka konkpetHoit CYB]] MoxxeT BKIouaTh B c€0s OrpaHUYEHUS Ha
UMEHOBaHHE O0BEKTOB 0a3bl JaHHBIX, OTPAaHMYCHHS Ha MOJJICPKUBAEMbIE THIIbI JAHHBIX H T. II.

Kpome Ttoro, cremuduka xonkpetHoit CYBJ] npu ¢u3mdeckoM NpPOEKTHPOBAHUH BKIIIOYAET
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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%D0%A3%D0%91%D0%94
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/ER-%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85#.D0.9D.D0.BE.D1.82.D0.B0.D1.86.D0.B8.D0.B8
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%9C%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
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%BC%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%9E%D1%82%D0%BD%D0%BE%D1%88%D0%B5%D0%BD%D0%B8%D0%B5_(%D1%80%D0%B5%D0%BB%D1%8F%D1%86%D0%B8%D0%BE%D0%BD%D0%BD%D0%B0%D1%8F_%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C)
https://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B2%D0%B8%D1%87%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BB%D1%8E%D1%87
https://ru.wikipedia.org/wiki/%D0%92%D0%BD%D0%B5%D1%88%D0%BD%D0%B8%D0%B9_%D0%BA%D0%BB%D1%8E%D1%87
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

BBIOOp pEIIeHUM, CBSI3aHHBIX C (DU3WYECKOW Ccpemoll XpaHEeHHsl JaHHBIX (BBIOOp METOIIOB
yIOpaBleHUs] JUCKOBOW MaMsIThio, pazneneHue b/l mo ¢aiinam u yctpoiicTBam, METOJOB AOCTYIIa
K JIAaHHBIM), CO3/IaHHE UHJIEKCOB U T. 1.

[Ipu npoexkTHpoBaHUY PENAIMOHHBIX 0a3 TaHHBIX BBIMOJMHAETCS HOpManu3anus. [Iporecc
OIKCaHKe HOMAaJIbHOM (hOPMBI TOJIKEH OBITh IPE/ICTaBIeH U 000CHOBaH. [lanee cTpouTcs Mozelb
«CYUIHOCTh-CBSI3b», Win ER-momens - momeneit mpemmerHoit obnactu. ER-momens oObI4HO
npeicTaBisieTcss B Tpadudeckoil Gopme, ¢ HCIONB30BAHHEM OpHTHHAIBHON HoTanuu ER-
nuarpamma. [locne monenu, B paboTe, TOJKHO OBITH TIPEICTBAJICHO OMMMCAHUE MO — CIIOBaph
0a3pl naHHbIX. OH MpeAcTaBieH NepedeHeM OIMMCcaHue Kaxa0il TaOiuIbl ¢ YK3aHHEM Ha3BaHUeE

Ta6J'II/II_U>I, anI/I6YTOB W TUIIOB JAHHBIX U KOMCHTAPUSAMH.

3.4 IlpoekTHpOBaHUeE M0JIb30BATEIbCKOI0 HHTEPdeiica NPOrpaMMHOro NPOAyKTAa

Pazpa0oTka mosib30BaTeNbCKOro MHTEpQeEiica sBIAETCS HEOThEMIIEMON YacThIO JH0O0ro
IPOEKTa CBSI3aHHOI'O C CO3/JaHUEM HporpaMMHoro obecredeHus. MHtepdeiic monb3oBaTens
SBIISICTCS TOYKOW B3aMMOJICHCTBHS YeJIOBEKa W TPOTPAMMBI, 3a4acTyI0 HMMEIOMIEH CIIOKHYIO
¢GbyHKIHOHATEHOCTE. OT TOrO0 HACKOJIBKO YIOOHBIM Oyner pa3paboTaHHBIH HWHTEpQEC
HOJIb30BaTENsl OyJIET 3aBUCETh U yCIIeX MPOAYKTa.

PazpabaTbiBasi 1MOJIb30BATENbCKUII HMHTEpQeic pemarTcs 3ajJjauyd  CBA3aHHBIE C
yIpaBJICHUEM CII0XKHOH (YyHKIIMOHATBHOCTBIO KOHEYHOTO MpPOAYKTa, CTapasch CAelaTb ero
NPOCTHIM U UHPOPMATUBHBIM, YEITOBEUHBIM.

3a0auu pewiaemvle pazpabomkoii NOIb308AMENLCKO20 Unmepgetica:

— mnoBbimieHHe d3((eKTUBHOCTH pabOTHl TMOJB30BATENs, 3aKIIOYalolIeiics B
MOBBIIIEHUH CKOPOCTH U MPOCTOTHI BHITIOJIHEHUS ONEpaIuii;

— yBeNMYCHHE YAOBJICTBOPEHHOCTH PAa0OTHI  TOJH30BATENS, CBS3aHHOH C
COKpallleHUeM BpEMEHHM Ha OOydeHHe, YMEHbIIEHHEM YacTOThbl HCIOJIb30BAHUSA
CTIPAaBOYHOM JIOKYMEHTAIIUU U OOpaIleHHEM B CIIy K0y MO/IEPKKH, YMEHbILICHHEM
00IIIero YncIa moJIb30BATEIbCKUX OMIMOOK.

Oransl pazpaboTKU MOJIb30BATENILCKOT0 HHTEPPeiica

— COop u aHanu3 TpeboBaHUN OU3HEC-3aKAa3UUKOB.

— Pa3pabotka cueHapueB pabOThI OJIB30BATENEH.

— Bri6op moxkazateneii orieHkH 3((HEKTUBHOCTH MOJIb30BATEIBCKOTO HHTEpdeiica.

— IIpororunupoBanue u pa3paboTKa MaKeTOB.

— Pa3paboTka cpeacTB moanepKKu MoIb30BaTeCH.

— HO3abunuTu TectupoBaHue U obecrieueHne kauecTBa HHTEpdeiica.
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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

— PazpaboTka JOKyMeHTaI1H.
[TocTpoeHme MOTB30BATEIHLCKOTO HHTEPPEIica OCHOBBIBACTCS HA MPUHIIMITAX MTOCTPOCHHUS
M0JIb30BaTEIbCKUX HHTEP(EHCOB.
B paboTe HE0OX0IMMO yKa3aTh HHCTPYMEHT pa3pabOTKH MPOTOTHUIIA TOIH30BATEIHCKOTO
uHTep(deiica, Bce OKHA MPOTOTHIIA, TIEPEX0]] MEXKAY HUMH, C OMHCAHUEM MPOTOTHUIA, a TAKKe

BBIBO/I [10 CO3/IAHHOMY IPOTOTHITY.

3. Peasm3anus nporpaMMHOro odecrneveHust

JlanHbpIi 3Tan pa3pabOTKH MPOTPaMMHOTO MPOIYKTa OPraHW30BaH B COOTBETCTBUU C
MOJICTIIMU JKU3HEHHOTO IHMKJIa TpOorpaMMHOro mpoaykra. Ilpw pa3paboTke NpUMEHSIOTCS
OKCIIEPUMECHTUPOBAHHUE W aHAIIN3, CTPOSTCS MPOTOTHUIIBI, KaK IIEJIOW CUCTEMBI, TaK M €€ JaCTCH.
[TpoTOTHIIBI 1al0T BO3MOXKHOCTh TIy0)Ke BHUKHYTH B MPOOJIEMYy ¥ MPHUHATH BCE HEOOXOAUMBIC
MPOEKTHBIE pEIICHHs eIe Ha paHHUX JTanax MPOCKTHpOBaHHUSA. Takuwe penieHus MOTyT
3aTparuBaTh pa3HbIE YacTH CHCTEMBl: BHYTPEHHIOIO OPTaHU3aIMIo, MOJb30BATEIbCKHUMA
uHTEpdeiic, pasrpaHudeHUe JOCTYTA U T.JI.

B pesynbraTe 3Tana peanu3anuu mosBisieTcs: paboyasi BEpCcHs MPOrPaMMHOTO TPOIYKTa,
KOTOpasi OTPaXker:

—  CYMIECTBYIOIINH (PYHKIIMOHKIIMOHAJ MPOTPAMMHOTO MPOAYKTa (B TOM YHCIIE - Ha
MEPCIIEKTUBY) B COOTBETCTBUH C 3anaHueM Ha J[I1 u TexHu4yecKkuM 3aJaHue Ha
pa3paboTKy;

— 2(¢dEeKTUBHOCTh HCIMOJIB30BaHUS HH(POPMAIIMOHHBIX TEXHOJOTUH, PECYpPCOB
BBIYHCITUTEIILHBIX CPEJICTB;

—  QJITOPUTMHUYECKYIO CIOKHOCTH (JIOTHKA aNTOPUTMOB 00pabOoTKH MHPOPMAITUH);

— COCTaB W TNTyOMHY NMPOPa0OTKH peaiM30BaHHBIX (DYHKITUI 00pabOTKH;

— TIOJIHOTY M CUCTEMHOCTh (QYHKIIUH 00pabOTKH;

— o0beMm (dailsioB mporpamm;

— TpeOOBaHMS K OIEPAMOHHOW CUCTeMe, O0BEeMYy AHMCKOBOW IMaMsTH, pa3Mepy
OTIEPATUBHOW MAMATH, THITy TPOIECCOpPA, BEPCUU OMEPAITMOHHONW CHCTEMBI, JUIS
3alycka MporpaMM M TEXHUYECKHM CpelCcTBaM OOpabOTKH, KaK CO CTOPOHBI
KJIMEHTCKOM, TaK U CO CTOPOHBI CEPBEPA;

— TIOKa3aTelld KayecTBa: HACKOJBKO XOpomo (MPOCTO, HAAEKHO, IPPEKTHUBHO)
MOKHO HCITOJIb30BaTh TPOTPAMMHBIA TPOAYKT; JIETKOCTh B OKCILTyaTallud
MPOTPAaMMHOTO TIPOJAYKTa; HWCIOJh30BAHUE MPOTPAMMHOTO TMPOIYKTA MpPH

HU3MCHCHUH YCJIOBUS IPUMCHCHMUA.
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[losicHuTenpHAsT 3amUCcKa JOJDKHA COJEpXaTh (parMeHThl MPOrpaMMHOTO  KOAa,
HarpuMep, MPOLEAYpP, KOTOPhIC IEMOHCTPUPYIOT pean3anuio (yHKIMOHAJIA MPOTrPaMMHOTO
npoaykra. Kog nomkeH ObITh MpeACTaBICH YMTAOCTBHBIMU IEPEMEHHBIMU (BCE NEpPEeMEHHBIE
OMHCHIBAIOT TMPEACTABISIEMbIE CYIIHOCTH), pa3lieJieH Ha KOpPOTKHE, O000COOJEHHBIE YaCTH,

HaJIMYUE€ KOMMCEHTAPUEB IIPUBCTCTBYIOTCA.

4. Ot1agka ¥ TeCTHPOBAHHE NPOrPAMMHOI0 NPOAYKTA

OTtiagka — 3TO MPOLECC HCIPABJICHUS MOJIb30BATENIEM CHUHTAKCUUYECKUX, JIOTMUECKUX U
MaTeMaTUYECKUX OIINOOK, BBISBICHHBIX KOMIMISATOPOM MJIM HA 3Tale TeCTUPOBAHUS.

TectupoBanue — 3T0 MpoLecc NPOBEPKU MPOrpaMMbl Ha OCHOBE HAOOpa TECTOB, IyTEM
COIOCTAaBJIEHUS IOJIyYEHHBIX pE3YyJbTaTOB BBINOJIHEHHSI IMPOrPaMMbl C IPOrHO3UPYEMBIMU
BBIXO/IHBIMU JIAaHHBIMH Ha0Opa TECTOB.

B pabote nosmkHBI OBITH ONpPEAEICHbl METOABI U CPECTBA TECTUPOBAHUS IPOTrPAMMHOIO
npoaykra. OnucaHsl TECTOBBIE CLIEHAPUH, TECTOBBIE BAPDUAHTHI U PE3YJIbTaThl TECTUPOBAHMSL.

Jlns mpoBeneHHMs dTana TECTHPOBAHUS HCIIONB3YeM MOIYJIbHBIE TecThl. B pabote
HEOOX0AMMO pealTn30BaTh U onucath 2 Unit-recta. Heobxomumo, 4To0bl BAPHAHTHI TECTUPOBAHUSI

JAEMOHCTPHUPOBAIN PA3JIIMYHBIC HCXObI pa6OTBI ajiropuTma.

5. BHeipeHuUe ¥ CONMPOBOKIEHHE MPOrPAMMHOI0 MPOAYKTA

JlaHHBIN MyHKT UCTIOJB3YETCS U MPOMHUCHIBACTCS B paOOTE €CIIM UMEETCSI BHEIPEHUE.

Buneopenue npocpammmoco obecneuenuss — TPOLECC HACTPOMKHU MPOTPaAMMHOTO
oOecreyeHus Moj| onpeaeNEéHHbIe YCIOBUS HUCIIOIBb30BaHUS, a TaKKe 00y4deHHs TOJIb30BaTeNen
paboTe ¢ MporpaMMHBIM MPOJTYKTOM.

Conpogooicoenue npocpammno2o obecnevenusi — 3TO OJHA U3 (a3 KUIHEHHOTO LUKIIA
porpaMMHOTO obecrieueHus, caeayromas 3a ¢azoit nepegaun [10 B skcITyaTamuro.

JlanHble 3Tanm ¥ pa3fen JUIUIOMHOTO MPOEKTa MOXKET MOJATBEXKIATh JOKYMEHTOM —
OJlaHKOM O BHEJIPEHHH MPOTPAMMHOTO MPOAYKTa, KOTOPBIM MOIATBEPKAET MPAKTHUECKYIO

SHAYUMOCTDb IPOTrpaMMHOI0 MPOAYKTaA.

5. JlokymMeHTHpOBaHHe MPOrPAMMHOIO NMPOYKTA
JloKkyMeHTaIus Ha MporpaMMHoOe o0ecredeHrne — Me4aTHbIe PyKOBOCTBA MOJIb30BATENS,
nuanoroBas (omepaTHBHas) JOKYMEHTallUs U CIPAaBOYHBIA TEKCT, OINMCHIBAIOLIME, Kak
H0JIb30BATHCS MPOTPAMMHBIM IPOTYKTOM.

CymeCTByeT OCHOBHBIC THUIIA JOKYMCHTAIUU HA I10:
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—  apXUTEKTYPHAas/TIPOEKTHas — 0030p MPOrpaMMHOT0 OOECIIEYCHHUS, BKIIIOYAIOIINI
orvcaHue pabovel cpeabl U MPUHIIUIIOB, KOTOPbIE JODKHBI OBITH MUCIIOIE30BaHBI
npu cozaanuu [10;

— TEeXHUYecKas — JOKYMEHTAIUs Ha KOJ|, allrOpuTMbl, uHTepdeiicsl, API;

— TIOJB30BaTENbCKasi —  PYKOBOJACTBA JUIs KOHEYHBIX 10JIb30BaTeNeH,
aJIMUHUCTPATOPOB CUCTEMBI M JJPYTOro nepcoHaa.

Ilpoexmnas (apxumexmypHas) O0okymenmayusi 0OOBIYHO ONKCBHIBAET MPOAYKT B OOIIMX
yepTax. He ommceIBas TOro, Kak 4yTo-mub0 OyJeT HCIIONB30BaThCA, OHA CKOpEe OTBEYaeT Ha
BOIIPOC «IIOYEMY HMMEHHO Tak». Hampumep, B IPOEKTHOM [OKyMEHTE MPOTrPAMMUCT MOKET
onucaTb 000CHOBAHUE TOT'0, IOYEMY CTPYKTYPbI JAHHBIX OpPraHU30BaHbl IMEHHO TaKUM 00pa3oM.
OnuchIBatOTCS MPUUUHBI, TOYEMY KaKOH-THOO0 KJIacC CKOHCTPYHMPOBAH ONpeieEHHBIM 00pa3oM,
BBIJICJIAIOTCS TATTEPHBI, B HEKOTOPBIX CIyYasiX JaXke AAl0TCs UIeU KaK MOXKHO Oy/IeT BBIIIOJIHHUTH
yJIydlleHus B JanbHelmeM. Huuero us aToro He BXOAUT B TEXHUYECKYIO UJTU M10JIb30BATEIbCKY IO
JOKYMEHTALUIO0, HO BCE 3TO IEHCTBUTEIBHO BaKHO IS IPOEKTA.

Texnuueckas ooxymenmayus. Ilpu co3gaHuu MporpamMmbl, OJHOTO JIMIIb KOJA, Kak
IIPaBWJIO, HEAOCTAaTOYHO. JloikeH OBITh NPENOCTaBIEH HEKOTOPBIM TEKCT, ONMCHIBAIOIINN
pa3IuyYHbIE acMeKThl TOT0, YTO MMEHHO JesaeT KoJ. Takas JOKyMEHTAlMsl 4acTO BKJIKOYaeTcs
HEMOCPEJCTBEHHO B UCXOIHBIN KOJI MJIM MPEIOCTABISETCS BMECTE C HUM.

[TonoOHast JOKyMEHTalMsi MMEET CHIbHO BBIPAKCHHBIM TEXHUYECKUH XapakTep U B
OCHOBHOM HCIIONIb3Yy€ETCA Ul onpe/enenns u onucanus APl cTpyKTyp 1aHHBIX U allrOPUTMOB.

Hcnonp30BaHne TeHEpaTOPOB JIOKYMEHTALMM W JOKYMEHTHPYIOUIMX KOMMEHTapHEB
MHOTUMH TPOTPaAMMHCTaMU MPU3HAETCA YIOOHBIM CPEJICTBOM, MO Pa3IUYHBIM NpUYUHaAM. B
YaCTHOCTH, IIPU TAKOM IOAXO0J€ JOKYMEHTALMs SIBJIAETCS 4aCThIO UCXOAHOTO KOJIa, M OJJHU U T€
K€ MHCTPYMEHTBI MOTYT HCIIOJIb30BaThCs Uil COOPKU MPOrpaMMbl M OJJHOBPEMEHHOH COOpKH
JOKYMEHTalluu K HeW. DTO Takke YNpoIaeT MOAAEPXKKY JOKYMEHTAalMd B aKTyaJlbHOM
COCTOSIHUHU.

Ilonv306amenvckas OOKYMeHMAayus.

B oTnuune oT TeXHUYECKOM TOKyMEHTaluu, c(pOKyCHPOBAHHONW Ha KOJE ¥ TOM, KaK OH
paboTaeT, Noab30BaTENIbCKas JOKYMEHTALUS ONMCHIBAET JIMILb TO, KaK UCII0JIb30BaTh IIPOrPaMMy .

B cinydae ecianm mpoayKTom sIBIsieTCS MporpamMmHas OMOIMOTEKa, IOJIb30BaTeIbCKas
JIOKYMEHTALUs U JOKYMEHTAllMsl Ha KOJI CTAHOBATCS O4Y€Hb OJM3KUMM, MOYTH SKBUBAJICHTHBIMU
nousatusimMu. Ho B o01em ciyuae, 3To He Tak.

OOBIYHO, TIONB30BATENIbCKAS  JOKYMEHTAIMsl  TPEACTABIICT  CO00H pykosodcmeo
noab306amens, KOTOPOE OMHUCHIBACT KaXAyl (PYHKLUIO MPOrpaMMbl, a TAKXKe IAru, KOTOpbIe

HYXHO BBIIIOJIHUTH IJId HCIOJIb30BAHUA 9TOM q)yHKI_II/II/I Xopomaﬂ ITIOJIB30BAaTCJIbCKAasA
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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
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

JOKyMEHTalusl UAET emé Janbllie U MPeJOCTABISIET MHCTPYKIUU O TOM, YTO JIeJaTh B CIydae
BO3HUKHOBEHUS MpoOsieM. O4eHb Ba)KHO, YTOOBI JOKYMEHTAIIMsI HE BBOAWUJA B 3a0iyXACHUE U
OblTa akTyanbHOW. PyKOBOACTBO IOMKHO HMMETh YETKYIO CTPYKTYpYy; OUYEHBb MOJIE3HO, €CIU
MMeEeTCS CKBO3HOM MpPEIMETHBIN yKa3aTesb. Jlornueckas CBI3HOCTh M MPOCTOTA TaKKE HUMEIOT
00JIbIIIOE 3HAUCHHUE.

[IporpaMMHBIII TPOAYKT MOKET COJEpKaTh HAOOpP IMOIBH30BATENBCKON JOKYMEHTAIUH
BCTPOCHHOM CHUCTEMOH MOMOIIM COAEp)KalIe CIPAaBOYHYI0 HH(POPMALHUI0 O KOMaHAAX WU
MyHKTax MEHIO.

PykoBoiCTBO MOIB30BaTENsl CONEPKUT: OOIIME CBEACHHUS O MPOrpaMMHOM IPOIYKTE,
OTHCaHNE YCTAaHOBKH, OITMCAHKE 3aMlyCKa, MHCTPYKIIHS 10 paboTe (omnucaHue moiab30BaTeIbCKOro
uHTepdeiica), COOOIIECHHS MOIB30BATEIIO.

PykoBozcTBO MOIB30BaTENSI MPOTPAMMHOI0 00€CIIeYeH s 0 Ka)KJOMY YPOBHIO JOCTYTIA,
€CJIM TaKoe HEOOXOAUMO.

[TocrnenoBatenbHOCTh MpEACTAaBIEHHONW HH(OpPMAIMK B PYKOBOJACTBE TOJIb30BATEIS
COBIAJIAET C IOCIIEAOBATENFHOCTHIO JCHCTBHI IOJIB30BATENsA, U COMPBOXKICTCS (pparMeHTamMu
M300paKEHHUI MPOTPAMMHOTO MPOIYKTA.

PyKkoBOJICTBO MOIB30BATENSA AOHKHO COEPKATh MATEpUall MOCBIIEHHBIA IO YCTAHOBKU
MPOTrpaMMHOTO MTPOIYKTA.

VYcraHoBka MIPOTrPaMMHOI0 obecrnieueHns, MHCTAIISIHS — npoiiecc
YCTAaHOBKH MPOTPAMMHOI0 00€CIIEYeHHS] Ha KOMITBIOTEp KOHEUHOT'O MOJIb30BaTeNsl. PyKoBOACTBO
M0 YCTAHOBKM MPOTPAMMHOTO OOECleueHus — OJWH W3 JOKYMEHTOB COIPOBOXKIAIOITUN
MIpOrpaMMHBIN NMPOAYKT. B HeM yka3bIBaeTcs IIard Mo MNpoLecCy YCTaHOBKH IMPOTPAMHHOIO

IPOAYKTA.

6 CTommMocTh pa3padoTKH M BHePeHHUs] IPOrPaMMHOI0 NMPOIYKTA

OneHka CTOMMOCTH pPa3pabOTKH MPOTPaMMHOIO MPOAYKTa, Oa3upyeTcsl Ha OILIEHKE
TPYAOEMKOCTH OCHOBHBIX pa0oT 1o ee peanuzanuu OpopmieHre JaHHOTO MyHKa MPOU3BOIUTCS
B COOTBETCTTBUU C METOAMYECKMMH PEKOMEHAALMSIMH MO 3KOHOMHYECKON YacTH AUILIOMHOIO

npoekTa (npezacrasienHble B pasaene Cryaenty — ['MA, Ha caiite TeXHUKyMa).

Jakiouenue
B JTAHHOM pasz[ene IIoABOASTCS UTOI' BBIIIOJTHCHHOT O HpOCKTa COOTBCTCTBCHHO 3a1a4yaM
U 11eJ1siM, 0003HaUYCHHBIM BO BBeICHHH. JlaeTcCs olleHKa MpoIeJIaHHOM paboTe M peKOMEHIAINH 110

BO3MOJKXHBIM Iy TAM JajabHEHIIero Pa3BUTHA ITPOTrPAMMHOTO IIPOAYKTA, B IAHHOM HAIIPpaBJICHUUA C
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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
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

y4eTOM NEpCHEeKTUB Pa3BUTHS HHPOPMAIMOHHBIX TexHojJoruil. OObeM 3akiroueHus Ha 2-3

CTpaHULax.

Cnucok ucnoJib30BAHHBIX HCTOYHUKOB

CHucok HUCHOJNb30BAHHBIX MCTOYHMKOB O(OPMIISETCS B IIOJHOM COOTBETCTBHM C
oubnuorpadguueckumu ob6ocHoBanusiMu corimacHo 'OCT 7.0.100-2018. bubnuorpadudeckas
3anuchk. bubmmorpaduyeckoe onmcanue: oOume TpeOOBaHUS W TPaBWIIA COCTABICHHS.
KonnuecTBo UCTOUHUKOB JJOJKHO ObITh HE MeHee 15. McTouHMK Bce J0KHBI OBITh CBSI3aHBI C
TEKCTOM, T.€. B TEKCTE JIOJKHA OBITh CChIJIKA HAa UCTOYHUK. OdopmirsieTcs: oHa B BUJE KBaJPaTHBIX

CKOOOK 1 HOMepOM B criucke. Hampumep, [2].

Ipunoxenus
B npunoxeHuss moMemaloTCs UCCIIENOBATEeNIbCKHE MaTepUallbl, YEepPTEeKH, TAOIUIBl U
rpaduky, aBTOPCKUE, METOJUYECKHE pa3paOdOTKHU, PHUCYHKH, CXEMbl, MOJENH, JIUCTUHTH
porpaMM, 00pasisl JOKYMEHTAINH, CIISIIU(UKALIUN U T.1.
B npmitoskeHHH MOKET OBITh TPECTABIICHO 00SI3aTEIBHO CIICTYOIIHE:
— Kop kimmeHTcKol yacTu.

— Kopa cepsepHoii yacTu.

2.3 OdopmiieHne NOSACHUTENbHOM 3aANTUCKH

[losicHuTenbHas 3amucKa SBISETCA TEKCTOBBIM JJOKYMEHTOM, COAEPIKAIUM B OCHOBHOM
CIUTONTHON TEKCT, KOTOPbI oGopmiissoT B (hopme 3IEeKTpOHHOTO JokyMmeHTa. OdopmiieHue
JAHHOTO TIYHKa TPOW3BOJMUTCS B COOTBETCTTBUU C METOJIWYECKHUMH PEKOMEHIAIUSIMH T10
0(hOPMIICHHUIO TUTIJIOMHOTO TIpoekTa Ha cneruanbHocTr 09.02.07 MHpopMaimoHHbIe CHCTEMBI

U porpaMmMupoBaHue (mpezcraBieHHble B paznene Ctynenty - [ A Ha caiite TeXHUKyMa).
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http://irkat.ru/wp-content/uploads/2018/03/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D1%83%D0%BA%D0%B0%D0%B7%D0%B0%D0%BD%D0%B8%D1%8F-%D0%BF%D0%BE-%D0%BE%D1%84%D0%BE%D1%80%D0%BC%D0%BB%D0%B5%D0%BD%D0%B8%D1%8E-%D0%92%D0%9A%D0%A0.pdf
http://irkat.ru/wp-content/uploads/2018/03/%D0%9C%D0%B5%D1%82%D0%BE%D0%B4%D0%B8%D1%87%D0%B5%D1%81%D0%BA%D0%B8%D0%B5-%D1%83%D0%BA%D0%B0%D0%B7%D0%B0%D0%BD%D0%B8%D1%8F-%D0%BF%D0%BE-%D0%BE%D1%84%D0%BE%D1%80%D0%BC%D0%BB%D0%B5%D0%BD%D0%B8%D1%8E-%D0%92%D0%9A%D0%A0.pdf

IIpuaoxkenne A — O0pasen opopmMiIeHHS TUTYJIBHOIO JIHCTA

Mimnucrepereo odpasoearma Hprytewoit ofnacTa

TocypapeTEeHHOS DIOTHeTHO: NpodeccHOHANEHOS 00pa30EaTEIEHOS VP Ie S

HpryTexef ofnacta
#HpEYTCEHE ARHAEOHEER TEXHMEYME
(TBIIOVHO «FHAT=»)
JIL09.02.07.24.201.07. 113 YTBEPFATAID

3am. gEpeETOpa IO Y, ET.H.

E.A Kopobrosa
IHNPHTOAEHHE «CEJIA T
HopuoromTpomep: (B.A_ ITpomeireea)
EoRcyIBTaHT 1m0
IEOHOMHYECEDH 9acTH: (M.A. Pauxosa)
PyHOBOOHTENE: (M.A_ Eyaopaenesa)
Crygent: (H.H. Heanoga)
Hpeyrer 2023
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IIpniaoxenne b — O0pazen oopmiieHns 0JIaHKa 3aJaHUsI HA JMIIJIOMHBII IPOEKT

MuauncTepcTeo ofpazoeannna Hpryvrckoii odaacTn
TocyzapcTeerrRCce DIOTHeTHOR IpodeccHOHATEECE ODPASOEATENEHOS VUPEA T eHHE

Hpryrerof obnacta
«MpryTeERA AEHANACHEEIN TEXHEEYMH

(TEIIOYHO «HAT»)
PACCMOTPEHO VTEEPAJAID
Ha sacegasns BITK TIE.C 3aM. gpeETopa oo VP
IIpotoron Ned or 09.03.2023 1. E.A_ Kopobrosa, E.T.H.
npegceJaTens 10 spapra 2023 1.
MA Kymopaenera

3ATTAHHE

Ha JHIITOMHOS OpOSETHPOEAREE
Crypenry Heanceol Amree Banepeesne, rpymmer FCIT 20-2

Tema gunaomuoro npoekta: [Ipriosenne «Crmagy

JaTa BEIIA9H 33 aHAT & ampems 2023 1.

Cpor 0ECHYZHEA OPOSETa 1 eroma 2023 1.
PyROBEOIHTENE: (M.A. Eygpasmesa)
Crygent: (A B. Heanosof)

(ogEEc, Sars)
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IIponomxenue npunoxenus b

L

Pazpatorars npanoseane «CEnaTy: B COOTERTCTERN © TP20 0B HELTAE:

FPHHTEXTYPA NPOTPAMAMHEOT NPOOYETa: ETHERT-CapESpHEIT
Y HETHE OpOTpaMMHOTD TROTVETA:

PEETHEANHE AETOPHIANEH;
EOZMOEHEOCTE Iy OIHEAMNE TOR2PA ONpEIaTeHE0H KaTer ops;
PENIETHROEIHHS M VITEHNE OMVOIHECEZHEEY TOEAPOE;

MOHCE TOEZPOE M0 HATEAHHED H KaTeTOpHH;

EQEMOEHOCTE EHECEHNA, PEIAETHPOEAHHA M VIRTEHAA JaHHEN 0 KIHSHTEX,
PEATHIAMHS TAHSTH ATMHEEHCTRETOPE;

EHECEHHE OEHHEN O COTPYIHHERN,

PEOEETHPOEAHA: H VIATEHHNT JaHHEEX O COTPY THEEN.

OnucaTe B MOACHHTEILHOH 3ANHCKE K padoTe cIeQyILIHe MYHKETE! padoTs:
IpoEeCTE DPeIOpOEKTHDIE HOCIEAOEAHHE
3}  TIpoEsCTH HCCMSIOEIHEE OpeIMeTHOH 08macTH.
5 MposHATHIAPOEETH HECTPYMEHTE HCIOMETYEAMEE E PEpafoTie MPOrpEMiEIre 05ecOeaaEra.
E) OiocHoEaTE ERIGOD NPOTrPaMMERT: MPOSVETOE ITE pazpaloTER
CoCTAEHTE TEXHEYECKOE 33J3HEE HA PAIPAGOTEY OPOrpaMiHEOTD
NpOIYKETA E COOTEETCTEHE ¢ I'OCT
a) CoCTaEETs TEXHHIECEDE SATAEAE E3 PaipadoTsy IpoTrpasMECTO OPaTYETE.
IIpoEecTE OPpOeKTEPOEAHEE TPOTPAMMEOTD OPOIVETAE
a)  [IpeacTIERTE APXHTSETYDRY DPOrPEMMEITD 00ecmeaeEHa.
@)  IIpoEecTH GYHEDHOHATLECE OIISETEPOEZHHE.
E) CoposeTHpoEaTe J23V QIHENN.
) CHOposETEPOEETE DONESCEATENLCERE HETep(elc NporpaMMHEITe TPOIyETa.
PeanHi0EaTh OPOTPAMAHEIR OPOIVET
3}  HKogmpoE3IHEE DPOTPEMAHITD MIPOTVETA
IIpeqcTAEETE BHEAPEEHE H CONPOBMEIEEEE HNPOTPAMMHEOTD IPOIVETA (OPE Ee0dX0JHMOCTE)
FazpaboTaTe J0KYMEHTRI ANA DPOrPAMAMEOrD OIPOIYETA
a) PYROBOOCTED MONMEIOEATENE NPOrPEMMEITD OPOTYVET

7. PACYETATE CTOHMOCTE Pa3padoTE E BEHeIPeHES NPOTPAMMEIT HPOIFKTA.

II.

-.\'IH.TBPHI:.IH NpeJOCTABTHEMbBIE K JALITHTE:

a) TexAraecsoe 3203EHe HE paipafoTey (MPHETaINE SN TOKYMEET).

&)  EmaEE-z3Eal (eCTH HMeeTCE). BNIEE 0 EHSIPSHEH [2CTH EM2ETCE).

) [loacEHTEenEE3D ZamECED

) IMpezeRETaRE.

5 Dhlarepmamel paiMemerEHES E PEOIOIETOPHE CTYISHTA ¢ HatEaarem VELFR Hi cepEepe TeXHHEYME
(oo gRlah. kst o)
Ilo cTpyETYDE:

— £a5s

|— IpezeETanes ppix (oL ROINHUL)

|— IpezeeTanes pdf (Hopvuppescn va RESISEYURMY U 2a4um)

+—— TloarHHTENEHAE SAMMCER. G0CK

— ToacHuTensHaE sanecER pdf (fopuupyemes Ha Apedsaupemy U sogumy)

— TexERMecEOR 2aMasHe docy

+—— TexErMecEoe 2amasme pdf [Hopwuppyemcd va nredsmyurTy U Sayumy)

— Ememm-zaeas pdf (npu ROINHLL, CKONUSOSIHNEIE AOXFMERN ¢ AednLsa)

|— Ermaam: o eEespesnnt pdf (HpL RETUNNY, CXINEPOSTUNEID AOKFLERN £ ASINLILS)

—— JaaHME Ha SHITOMEDRS upuanpuxme.gdf.fcmh‘,msﬂxsaﬁ doxyuenm ¢ RedRucELL)

— OTIRE pyEoEoIHTENE pdf exanupasansei AOREMENM ¢ MOdHLUCER)

L Penemzes pif (cramuposaunsil daxyuens ¢ Radnucsa)

— FRaegt .

L — HrxosEwe $2ine TpoesTa

|— FPEADME md

2} OTIEE PYEOBOIHETENR B3 IHITTOMERIE TPOEKT.

%) Pemnemzns 23 IEIIOMENE TPOEET.
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IIponomxenue npunoxenus b

HuguesTyaTeHER rpads ERNCIHEERT JTHIDICMHEOTD MPoekTa 00y Iarnmeroca
Heanoeoi Amanae Banepresss, rpymma HCTI-20-2
(EENSRTCE NPETUESHNEN E I3IAHHN 2 JENTIMENE Op0SXTHPOEAHEE)

ITpoueHT BHIMOIHEHHA JHIIOMHOT? NPOEKTA OCHOBLIEAETCA HA
tafinax, zarpy:xenHex B penosHropui VKR, E cooTBeTcTEHH ¢
myurToM [| pazgena IIL

0% [ 23t | 33 | S0ic | #0%e | T0%: | BO%G | 00%% | 1003

IpoEecTs
MpeInpoekTEDR:S 2404
o )k v
COCTREHTE TERHHUBCKDS
IATAEME HA PRIPASOTEY E 2704
cooTeeTcTERE Cc TOCT.
IpoeecTs

M OEETHROEAHHE 04.05
TMPOTFAMMECTY IPOSYET.
Peamnomars
TOTPAMMHEIH IPOTYET.
BrunonsmTs
TECTHROEZEHSE M OTTIATEY
MDOTPALMMEITD
OGECOESEHEL
IIpeZCTAEHT: EHEODEHHE
H COTPOE QEIRHHE 15.035
TDOTPAMMEOTD IPOIVETL
PazpasoTaTh QOEVMEHTEL
IAE MpOTPAMMETD 1903
TDOIVETA.

ParuHTaTh CTOHMOCTE
paspacoTEH B EHNEHHT 30,05
TDOTPAMMEOTD TPOIVETA.
COCT2ERTE
TOACHHTHENEEYED 01.06
FAMACEY.

18.03

2003

2404 | 2704 10405 | 1805 | 2005 | 2305 {2605 | 30.05 | 01.06

Tlommics pyRoEQIHTETE
IOHOTOMHOCD TPOEET

C rpadmrow comarxosmes (A B. Heamoza)

Tara
{eErumonrlics DoTHeN SEIME OTHAROLIEN ¢ ZPRDARDI § MENSHLE MPEX FOSouLy Jxel om HawTa Apeddunioumal
paxmuxl
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IIpuioxenne B — Odpazen ogopmiieHus coaepPKAHUA TUIITIOMHOIO IIPOEKTA

COTEPKAHHE
BB E T EH I E e e e een e 3
1 TlpeampoeKTHOS HCCHETOBAHHS . ..o oot 6
1.1 OmnmmcaHse DpemIMeTHOR O0MACTH ..o oo 6
1.2 AHaTH? HHCTPYMEHTOE PaspabOTHH IPHTOMESHEA ..o 21
1.3 Oo0ocHOBAEHE ERIOOPA MPOTPAMMHEOTD TIPOTVETR oo e eeee e emmee oo 26
2 TeuHHUECHKOE BAMAEIIR e et e e e e e 27
3 IIPOEETHPOBAREE . oo een e e e enn e e e enn e neneenn 28
3.1 PVHEIHOHATLHOS OPOSKTHPOBIHEE ....oeeeeecoeeeeeee e cemceeeesecees emnmee s s e e s smeneemaneeens 28
3.2 [IpoeKTHPOBAHHE MONB30EATENRCKOTO HETepdeiica ... 31
3.3 TIpoeKTHPOBAHHE OZZBL TAHHBIM ..o ooooeeoeeeeeee e eeoe e eeeeeeem somn e s s em e e e eemmnn e 32
4 PeanHzamHA IPOTPAMMHOTT OOSCTIETEHFR .o oo oo eee e ee e 34
4.1 KoaepoBaHHE DPOTPAMMHOTO OOSCIIETEHE - .oeeeeeeeeeemeeecemseeecmmee eesseeesemsmees e 34
42 PeaTH3aImHT OAZBL TAHHBIE oo et oot e e e e e e eee e e 36
5 JoEvMEeHETHpPOEAHHE IPOTPAMMHEOTD O0SCTIETEHEHET ..oo.ooooeeeee e eeeee e e eeeemee e 39
5.1 PVEOBOOCTEO HMOMBI0BATEIIA . oo oooeo oot eeee e eee e ene e e e e e eeeeeens 39
511 VYCTAHOBKA IPEITOMEHEIR . oooooooeoo oo e oo oeeeem e oeeeeee oo eeen e emm e e e e emmmemeeneeens 39
512 PazMemeHHE O0BEETR oo 39
5.1.3 DBzamvoIeHCTEHE C IPFETOMEEHEEM oo oo eeee e e s ee e e e mnn e 40
6§ CroHMOCTE pazpaloTEH H BHEIPEHHE MPOrPAMMHOIC IPOTVETR oo eeeeeeceee e 41
6.1 OpraHHzamTHOHHO-3K0HOMHHESCKOS 000CHOEAHHS IIPOSETA ..o 41
6.2 Pacder 3aTpar Ha paspaboTEy IPOTPEMMHOTO IIPOIYETA .eeeeeeeeceeeeeeeeemeeeemaneeens 41
6.3 Pacder 3aTpaT HA BHEIPEHHE OPOTPAMMHEOTD IPOIVET oooooooe oo e 43
6.4 OCHOBHEIE BEIBOIEL - oo e ee e oo ee e et e e e e 45
AR TEOUEHIE e e 44
CITMCOK UCTIONMB30BAHHBIX MCTOYHWUKOB .. 47

24




IIpuaoxenne I'- O0pazen oopmiienns 0J1aHKa 3aKa3a Ha pa3padoTKy NPOrpaMMHOIO

ob0ecreyeHust

Hazsanne OPTAHU3AIINMU ot koTOpOii mOCTYNHII 3aKa3

Crynenry rp. IIKC-7
CHeNHaTbHOCTU 09.02.03
«IIporpammupoBanue B
KOMITBIOTEPHBIX CUCTEMAX)

Yepuurosy U.C.

BJIAHK-3AKA3

Ha pa3paboTKy MPOTPaMMHOTO 00eCIIeUeHHUS

[pomy Bac pazpaborars mporpaMMHBIH TPOIYKT.

Ha3zBanue nporpamMmMuoro mpoaykra: lHpopmanoHHas cucrema TeCTUPOBaHHS.

Leas mporpaMMHOro MpoAyKTa: aBTOMATH3aIMs POLecca MPOBEPKU 3HAHUN CTYICHTOB 110 MPOQeCcCHOHaTbHBIM
JUCLMIUTMHAM U CO3/IaHMs, XpaHEHHs 1 00padOTKM TECTOBBIX HAOOPOB M TAHHBIX MOJB30BATEIICH.

Mecto: BLIK ITKC, nuadopmanmonnas cucrema nabopatopuu 228 T'BITIOYHO «1AT».

IIpeanoJiaraemblie CPOKH: Hayayo paboThl

cmaya paboThl

TpeOoBanusi K MHPOPMALUOHHOM cHUcTeMe:

1.

2.

ok w
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9.

Vcnonp30BaHHEe MHOTOIONB30BAaTENLCKOTO PEXHUMA, C OJHOBPEMEHHBIM IOJIKIIOYEHHEM HE MeHee 15
MOJIb30BATENEH.
OKCHOPTUPOBAaHNE/MMIIOPTHPOBAHKE B OPHCHOE POrpaMMHOE 00eCIIeYeHHE.

a. IKCHOOPTHPOBAaHHE JAHHBIX U3 Ta0iuI 6a3bl naHHBIX B hopmarel HTML umu XIs.

b. HWmnopruposanue nanubix u3 daiina Excel B ogny u3 Tabaui 6a3bl JaHHBIX.
Y 100HBII 1 HHTYUTHBHO TIOHATHBIN HHTEp(dEiic.
Brecenue TecToBBIX HAOOPOB B MH(OPMAIIMOHHYIO CHCTEMY MIPEIO/IaBaTelIeM.
Wnrterpuposanne «MHpopMamoHHO# crcTeMbl TecTUpOBaHU» B MH(opMannoHHyto cuctemy I BIIOYHNO
«IAT», B 9acTu CBSI3M ayTeHTU(UKAIINH ¢ TOMeHHBIMU Tapamerpamu JIBC Texankyma (TyTém
CPaBHHMBAHHS BXOIHBIX JaHHBIX aBTOPH3ALMH C 3aMIHUCAMH B AUPEKTOPHAX CEPBEpPa TEXHUKYMA).
Hannane pykoBoACTB MOTB30BaTENs M CHCTEMHOTO IIPOTPaMMHCTA.
Co3zanue oTueTa nporecca TeCTHPOBAHHS C 0TOOPAKEHUEM JIMYHBIX MTPOHICHHBIX TECTOB IS CTYJICHTOB
npenoaasareis. [[pocMoOTp BOpOCOB, B KOTOPHIX ObLIH JOMYIIEHBI OLIHMOKH MPU TECTUPOBAHUH.
I'eneparus mopsaka BOIPOCOB CITyYaitHBIM 00pa3oM ISl KaXKJ0T0 HOBOTO MTPOXOXKICHHS TecTa
HOJIb30BaTENIEM.
Bo3MoXHOCTB peJakTUPOBaTh TaOIMIBI 0a3bl JAHHBIX M3 MPOTPAaMMBI IS TPENoAaBaTeIs.

3akasuuk: npeacenarens BIIK UCITI IT'BITOYUO «MAT» M.A. Ilerposa

Hcnonaurens pa3paboTku U. C. Yepuauros

3aka3unk (JOHKHOCTH) M.A. IlerpoBa
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IIpuaoxenne /I — O6pasen opopmiieHust 6;1aHKA 0 BHEAPEHUH NPOTPAMMHOI0
obecrieyeHus

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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