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BBEJAEHUME

MeTtoandeckne pEeKOMEHAAIUH IpeJHa3sHaYeHbl Uil CTYACHTOB
BTOpOro kypca cneruanbHocTu 09.02.07 «MHDOpMAIMOHHBIE CUCTEMbI U
IIPOTPaMMHUPOBAHUE.

BrimonHeHne KypcoBOro IpoekTa CTYAEHTaMU IPOTrPaMMBI
noAroToBku cnenuanuctoB cpeanero 3seHa (IIIICC3) cneumansHOCTH
09.02.07 «MudopManuoHHBIE CHUCTEMBI M  HPOTPAMMHUPOBAHHUEY
paccMmarpuBaeTcs Kak BHJ MpoMexyrouHoi arrectammu mo MK 01.01
«Pa3zpaboTka mporpaMMHBIX MOAYyNEH» W  peanusyercss B Mpeaenax
BpPEMEHH, OTBEJCHHOTO Ha HM3YyUYCHHE.

llempto  maHHOTO KypCOBOTO TIPOEKTa  SABJISAETCS 0OOOIIEeHME
3HaHWH, YMEHHH B O0JIACTH TEXHOJOTHH CTPYKTYPHOTO M OOBEKTHO-
OPUEHTHUPOBAHHOIO IIPOrPaMMHUPOBAHHUS, IIOJYYEHHBIX CTYIEHTaMH 3a
Bpems m3yuenus MJIK 01.01. «Pa3paboTka mporpaMMHBIX MOIyJNEi» I
OBNIaieHUsT BHUIOM TpodeccHoHaNbHON HesitenbHOCTH  «Pa3paboTka
MOJyJIell MPOrpaMMHOTO OOeCTeYeHHsl IJIsi KOMIIBIOTEPHBIX CHCTEM»,
¢opMupoBaHue NPOPECCUOHATBLHOW KOMIICTCHTHOCTA OOydYaeMbIX K
MPAaKTUYECKOH NESTETbHOCTH B 00JacTH pPa3paboOTKH MIPUIOKEHUH,
paboTaromux Moj YIpaBJIeHWEM COBPEMEHHBIX OTEPAlMOHHBIX CHCTEM, C
NPUMEHEHHEM  COBPEMEHHBIX  TEXHOJNOTMH W  cpel  pa3paboTKu
MPOrPaMMHOT0 oOecrieyeHusl. Ognagenue CIICAYIOIINMHU
npodeCCUOHANBHBIMU  KOMIIETCHIUSAMH:  (DOPMHUPOBATh  aJITOPUTMBI
pa3pabOTKH IPOrPaMMHBIX MOJYJIEH B COOTBETCTBHH C TEXHHUUCCKUM
3aJjaHieM; pa3palaTbIBaTh MPOrPaMMHBIE MOIYJIM B COOTBETCTBHH C
TEXHUYECKUM 3aJaHUEM; BBIIOJNHATh OTIAAKY MPOTPAMMHBIX MOAYJEH C
HUCII0JIb30BaAHUEM CHICIIUATIU3UPOBAHHBIX IIporpaMMHBIX Cpe):[CTB;
BBIIIOJIHATE TECTUPOBAHUE INPOTPAMMHBIX MOIYJEH; OCYLIECTBIAThH
PpeQaKTOPUHT ¥ ONTUMM3ALHUIO IPOrpaMMHOr0 Koja. OBajeHne yMEHueM
COCTaBIICHHS IOSICHUTENbHOM 3ammcKd, cojepkamieii  o0OoCHOBaHHE
MPUHATHIX IPOSKTHBIX PELICHUH; TPUMEHEHHSI HOPMATUBHBIX TOKYMEHTOB,
perIaMeHTHPYIOIINX COCTaB, colepXaHue U (GopMy ITOKYMEHTAMM Ha
pa3paboTaHHBIN MPOTPAMMHBIA TIPOJTYKT.

B nacrosimee Bpemsi KiMeHT-cepBepHas pa3paboTka — OJ[HA W3
caMbIX BOCTpPeOOBaHHBIX oOTpacield mnporpamMmmupoBanus. CoBpeMeHHas
TEXHOJIOTHsSI ~ B3aUMOACHUCTBMSA B WH(POPMALMOHHBIX  CHCTEMax
Mpe/roiaraeT pean3alulo  Pa3udHblX  uHTepdeiicoB. [ 'paduueckuii
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uuTepderic — dTO Hambojiee YACTO IMPUMCHSICMBIA  MEXaHHU3M,

MOJJEPKUBAIOIINI  TPOIECC  B3aUMOJIEUCTBUA  MOJb30BaTENsl  C

WHPOPMALMOHHBIMH pecypcam. S3bIK mporpamMmmupoBanust C# — ouH u3

CaMBIX BOCTPEOOBaHHBIX M JUHAMHYHO Pa3BHBAIOMINXCS  S3BIKOB

OpOTrpaMMHUpPOBAaHUS B OTpacind  MH(OOPMALMOHHBIX  TEXHOJOTHH,

OPHECHTHUPOBAHHBIH  Ha  MpOrpaMMUpOBaHHE B  pacHpeAesCHHON

reTepPOreHHON BBIYMCIMTENFHON Cpelie M MOANCP KUBAIOIINN TEXHOIOTHIO

00BEKTHO-OPHEHTUPOBAHHOTO MPOTPaMMHUPOBAHHS.

AKTyalTbHOCTh KypCOBOTO TPOEKTA 3aKJIIOYaeTCsl B TOM, YTO JTaeT
BO3MOXHOCTh TOJYYUTh 3HAHUS U YMEHHSA NPAKTHYECKOW pa3paboTKu
KJIIMCHT-CEPBEPHBIX  NPHUIOKCHHA B  TEXHOJOTHH DOT.NET, ¢
PUMEHCHNEM COBPEMEHHBIX MaTTePHOB " MHCTPYMEHTOB
OPOTPaMMHUPOBAHKS, C MLENbI0 pPa3padOTKH  MHOTO(YHKIHOHATBHBIX
WH(POPMALMOHHBIX CHCTEM.

N3ydenne s3pika mporpammupoBanus C# MO3BOJSIET MproOpecTH
(dyHIaMeHTaIbHbIe 3HAHHS, KOTOPBIE MO3BOJST OCBOUTH JIOOBIE aCIEKTHI
COBPEMEHHOTO TMPOrpaMMHUPOBaHHA. BBIOOp HMHTETpUPOBAHHOW Cpeibl
Microsoft Visual Studio oOycioBieH Tem, 4TO 3TO CaMblii CEpPHE3HBIN
npoaykt mpowmsBoactBa Microsoft mis mpodeccronansHo# paspaboTku
nporpaMMHoro obecriedenusi. Peanuzanms ~ MMEHHO  IIPOTPaAMMHOTO
momyns Windows Forms MO3BOJIIET HaWOoJiee IIOJIHO HW3YYHTh
MHCTPYMEHT, KOTOPBIA  JaeT BO3MOXKHOCTH CO3[aBaTh TpaduuecKue
HHTEpPQEHChl U MOJAEPKUBATh MEXAaHH3M COOBITHHHOCTH, HEOOXOIMMBIN
JUIsL B3aUMOICHCTBHS TIOJIH30BATENS C CUCTEMOH.

B cooTBeTcTBHM C MTOCTaBICHHOM LIEJIBI0 HEOOXOJMMO pa3padoTaTh
MPOrpaMMHBIA  MOJYJIb, OOECIEUMBAIOIIUN OJHY W3 peajiv3anuidl Ha
CTOpOHE KJIMEHTa TpaduIeckoro Mmojbp30BaTeNbCKOro HHTep(delica KIneHT-
cepBepHoro mpwiokeHus B cpege Microsoft Visual Studio ma si3pike
nporpamMmupoBanust C# ¥ 715l TOTO PEIIUTh CIEeTYIOIINE 3a1aun:

— paspaborath JgokyMeHT «TexHu4yeckoe 3ajaHue Ha pa3paboTKy
MPOTPaMMHOTO MOYJISD);

—  ONpEJeNHTh 33Ja4 U ONPEICTUTh METOAbl Uil (QyHKIMOHHPOBAHUS
HPUIIOKEHUS;

— obecrieunTh BBOJ HEOOXOAMMOM HH(OpMAIMK; ISl TOTO PEAIN30BaTh
METOABI, MO3BOJISIOIINE OPraHWU30BaTh BBOJ MCXOAHBIX IAaHHBIX C
9KpaHa MOHHUTOPA; OCYIIIECTBHUTH 3aITHCh IAHHBIX B (aii;

— obecrieynTh BO3MOXHOCTh KOPPEKTUPOBKU HMH(POPMAIUH;, JJIsi 3TOTO
peann3oBaTh METOJIbl, TO3BOJISIONINE OPraHU30BaTh KOPPEKTHPOBKY
MH(OPMAIUH 10 3aIPOCy MOJIB30BATEIIS;
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— obecrieunTh BhIBOA MH(MOpManuu W3 (aiiina Ha SKpaH MOHHUTOpA; IS
9TOTO pEaM30BaTh METOJbI, IO3BOJIIIOIINE OCYIIECTBUTH BBIBOJ]
uHpopMmaiuu u3 daiina ;

— 00eCnevnTh peaNu3aiuio COPTHUPOBKH M (UIBTPAMA TI0 Pa3HBIM
TIOJISIM;

— ofecreunTh peau3alMio 3anpocoB JIISl TMOKMCKA 0  3aJaHHBIM
KPUTEpHsAM; JUIS 3TOTO0  PEAM30BaTh METOJBI, MO3BOJISIONIUC
OCYIIECTBUTh TMOWCK IO 3aJaHHBIM KPUTEPHSIM C  BBIBOJIOM
MOJTyYEHHBIX PE3yJILTATOB HA 3KpaH MOHUTOpPA U B (haii ;

— pa3pabotaTh TeCcT - TpeOOBaHWS M TECTOBbIC MPHUMEPBI IS
MIPOBEICHUS TECTUPOBAHUS MOJTYJIS;

— TIPOBECTH TECTHPOBAHWE II0 pa3pabOTaHHBIM TpPeOOBAHUSAM U
MOJITOTOBUTH OTYET 110 MPOOIeMaM;

— paspaboraTh JOKyMEHT «PyKOBOJCTBO omiepaTopay.

1.Conep:xkanue KypcoBOro npoeKkTa

BeimonHeHne KypcoBOro nmpoekTa pa30uBaeTcs Ha JjBa dTara.

[lepBas ri1aBa (TeopeTHYECKas YaCTh) MOCBAIIACTCS PACCMOTPCHHUIO
OCHOBOIIOJIATAlOMUX ~ TEOPETUUECKHX  BOIIPOCOB, KOTOPHIE  JIOJKHBI
OXapaKTepU30BaTh MPOOJIEMHYI0 00JIaCTh W  PACKPBITh  TEMaTHKY
HUCCJIe10BaHUs. HpI/IBOI[I/IMBIC IIOHATHA u OIMpEaACIICHUA JOJIZKHbBI
pacKpbIBaTh M JOMOJHATH MOCICIOBATEIBHOCTh PACCY)KICHUH CTy/ICHTa O
npoOJieMHOM 00JIaCTH B paMKax TEMbl KypCOBOTO IPOEKTa, (GopMHpys
JIOTUYECKYIO MIOCJIE/I0OBATEIILHOCTh U3JIOKEHUS, HIOIBOJISIIIIETO
HEMOCPE/ICTBEHHO K PacCMaTPHBAaEMOMY OOBEKTY HCCIICIOBAHUSL.

OTH TEOpeTHYECKHE aCIEeKTHI JOJDKHBI MOCITYXHTh OCHOBOW ISt
PACKpBITUSI TEMBI KypCOBOTO MPOEKTa. DTa 4acTh KYpCOBOTO HPOEKTa HE
caMmoIleNib, a BCEro JIMIIb CPEJICTBO i Oojiee TOJHOTO PACKPHITUS U
BCECTOPOHHEro  OcBelleHus  u30paHHOH  Tembl.  MccienoBaHue
TEOPETHYECKUX BOIPOCOB, COJEPIKAIINXCS B MIEPBOM IJIaBe, JOJDKHO OBITH
VBSI3aHO C TMPAaKTHYECKOW 4YacThl0 pPabOTBl W CIYXWUTh 0a30il uis
pa3pabOTKHU MPaKTUUYECKON YacTH.

Bo Bropoit TnaBe (mpakTH4eckas ~ 4acTh) Ha  OCHOBE
CYILECTBYIOIIMX MPAKTHYECKUX TOAXO/0B U, OMUPASCh HA TEOPETHYECKUE
ITOJIOXKCHUA, KOTOPBIC ObLIH OCBCUICHBI aBTOPOM B HepBOfI TJ1aBe,
paccMmarpuBaeTcs, aHATM3UPYETCs M peanu3yercss (pakTHYeCKUi MaTepua
no paspabaTbiBaeMOMYy BOIIPOCY, B IUIaHE NPUMEHEHUS K KOHKPETHOM
npobieMHoi obnactu (pa3paboTka apXUTEKTYPhl MPOrPaAMMHOTO MOJTYJIS,
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pa3pabotka wmHTepdeiica, pa3paboTKa aITOPUTMOB peATH3AIINd MOMIYJI,
pa3paboTka IIJJAaHOB TECTUPOBAHHS, pa3pabOTKa JOKYMEHTAIMH IO
MOIJICPIKKE TPOTPAMMHOTO MOJTYJIS).

3aKiroueHHe CyMMHpPYET HTOTH KypPCOBOTO IIPOEKTa, OTpaKkaeT

OCHOBHBIE PE€3yJIbTaThl, JOCTUTHYTHIE [IPY PELICHUN BOIPOCOB U MIPOOIIEM,
MOCTaBJICHHBIX B HCCIIEAYEMOM TeMe. 3aKiIoYeHre JOKHO ObITh KpaTKUM
U BMECTE C TEM €MKHM, 0000IIasi, CHCTEeMAaTU3UPYsI M YTIyOJsisi BBIBOABI,
CHIEJaHHBIE [0 MTOTaM BCEro KypcoBOro mpoekta. OHO JOJKHO CIy)KHTh
MOJATBEP)KICHUEM peIIeHHs 3a[ad, IOCTABICHHBIX BO BBEACHUH, BKIIIOYas
TEOPETUUECKHE U MPAKTUUECKUE ACTIEKTHI.

=

©

10.

11.
12.

2. [Topsinok BHINOJTHEHUsI KyPCOBOT0 MPOEKTa

B nporiecce BBINMOIHEHHST KyPCOBOTO MPOEKTA CTYACHTHI JOIKHBI:
W3y4YUTh 3a/IaHUC HA BBITIOJIHEHHE KYPCOBOTO MPOCKTA,
pa3paboTaTh TEOPETUYECKYIO YacTh KypcoBoro npoekra: [ JTABAT.
T'PA®UYECKUN MHTEP®ENC MMOJIb30OBATEJIS;
BBIMOJIHUTh aHAJH3 3aJ[aHWsl HA BBIMOJHEHHE KYpPCOBOTO MPOEKTA
W, PYKOBOACTBYSCh NyHKTamMH T.4.-12 mopsaka BBITOJHEHUS
KYypCOBOTO MPOEKTa, pa3padoTaTh MPAaKTUUECKYIO YaCTh KYPCOBOTO
npoekTa: [JIABA 2. PABPABOTKA TIOJIb30OBATEJILCKOI'O
UHTEP®ENCA ITPUJIOXEHMS;

MOJITOTOBUTH JIOKYMEeHT «TexHuyeckoe 3aJjaHue Ha pa3paboTKy
MPOTPAMMHOT'O MOYJISDY;
MpOBeCTH aHamu3 JokyMeHTa «TexHuueckoe 3aJaHHe Ha
pa3paboTKy MpOTrpaMMHOTO MOIYJS» B YacTH (DyHKIMOHAIbHbIC
TpeOOBaHUS K MPOTPAMMHOMY MOJIYIIIO;
BBIOpPATh CTPYKTYpbl JaHHBIX JUI peaM3alii  [pPeMETHON
00JIaCTH POrPaAMMHOTO MOJTYJIS;
pa3paboTath uHTEpQEIC MONB30BaATEI;
BBIOPATh CTPATETHIO TECTUPOBAHUS U pa3paboTaTh TECTHI;
BEIOpaTh W OOOCHOBAaTh  BBIOOp  sI3pIKA W CPEHbI
MPOTPaMMHUPOBAHUS;
pa3paboTarh alTOPUTMBI M PEaM30BaTh WX B KOJIE B BBHIOpaHHOW
cpene pa3paboTKw;
BBITIOJIHUTD TECTUPOBAHUE U OTIIAIKY;
pa3paboTarth HEOOXOANMYIO JIOKyMEHTAITHIO: JIOKYMEHT
«PyxoBoacTBO oneparopa»



3.C0uepmalme MOSICHUTEIbHOM 3aMMUCKH

ConepxaHue TOSCHUTEIBHON 3allUCKU  00SI3aTENLHO  JTOJIKHO
COCTOSITh U3 CIICAYIOIINX MyHKTOB:

BBEJIEHUE

I'JIABAL.TPA®UYECKUI UHTEPOENC TTIOJIb30BATEJA

1.1. CtpykTypa THIIMYHOTO TPUIOKCHHUSL.

1.2. Peanuzanus rpaduueckoro uarepdeiica B .NET.

1.3. TpebGoBaHUsI K qU3aifHy MOJIH30BATENLCKOIO HHTEpdetica.

I''TABA 2. PASPABOTKA TTOJIb3OBATEJILCKOI'O
UHTEP®ENCA ITPUJIOXEHU A

2.1. ®yHKIHOHATBHBIE TPEOOBAHUS K TPOTPAMMHOMY MOJTYITIO.

2.2. CTpyKTypa MoJib30BaTelnbCKOTr0 HHTEpdeiica .

2.2.1.Ananu3 nonei knacca

2.2.2. NaTepdeiic momp3oBaTemns

2.2.3. Cuenapuii pabOTHI TOJTB30BATEINS

2.3.ApxXHTEKTypa MporpaMMHOT0 MOAYJIS.

2.3.1 ApxutexTypa GOpMBI «UMs POPMBD»

232 UT.O.

2.4 Onucanue anropurma pa3paboTKH MOIYIIS

2.4.1 AnroputM MeTOa «IMS METO/Ia»

242 uT.m.

2.5.TecTupoBaHue U OTIaIKa MOJTYJIS

2.6 Pa3paborka qokymeHTa «PykoBOACTBO OriepaTropay

CIIMCOK NCTIOJIb3OBAHHbBIX NCTOYHUKOB

MMPUJIOXKEHUE

4. [Ipumepsnl pa3padoTKH MYHKTOB KYPCOBOT0 MPOEKTA

Ilynkm 2.1 @ynkyuonanvnsie mpedo8anus K npocpammHomy
MOoOy10

[MporpaMMHBIE  MOIYyNb JIOJDKEH oOecreynBaTh OJHY U3
peanu3anMii Ha CTOPOHE KIMEHTa Tpaduyeckoro mMoab30BaTENLCKOIO
uHTep(eiica KIMEHT-CEPBEPHOTO NMPUIOKCHNS BAIIA TEMA.e.eueeereraenees

Hns QyHKOMOHMPOBAHUSI TPUWIOKEHHUS MPOTPaMMHBIA MOIYJb
JOJDKeH: (KaK MHHUMYM)
— ofecreynTs BBOJ| HEOOXOMUMON HH(pOpPMAIH, OPraHU30BATh
BBOJI UCXOJTHBIX JIaHHBIX C JKpPaHa MOHHTOPA;
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—  OCYIIECTBUTH 3aITUCh JAHHBIX B (haili;

— o0ecmeYnTh BO3MOXXHOCTh KOPPEKTHUPOBKH HH(OpMAITUH 10
3aIpocy MOJIb30BaTels;

— ofecmeunTth BBIBOJ uHpopManuu w3 (aitma Ha 3KpaH
MOHHUTOPA;

— o0ecrmeunTh peaau3alyio COPTUPOBKM M (QUIBTPAlMU II0
Pa3HbIM TOJISIM;

— o0ecre4nTh peanu3alyio 3apocoB Ul MOUCKA IO 33J1aHHBIM
KPUTEPHUAM C BBIBOJOM IIOJYYECHHBIX PE3Y/IbTAaTOB Ha JKpaH
MOHHUTODA.

Ilynkm 2.2 Cmpykmypa nonv3o6amensbckozo unmepgeiica

Ilynkm 2.2.1Ananu3 noneii knacca

Ha ocHoBanmm amanmm3a QYHKIMOHAIBHBIX TpeOOBaHWH K
pa3pabaTeiBaeMOMYy TPOTPAMMHOMY MOJIYJIO IPOBEACH aHAU3 IMOJei
KJIacca U pe3yJbTaT IpecTaBieH B Tabmure 1.

Tabnnna 1. Ananus mojieit Kiiacca

Tun Pazmepnocmep onycmumote
Haumenosanue Hoenmugpuxamop P Aony
OaHHbBIX (maxcumym) 3HaueHus
ctpokoBeiid | 35  cumBonoB | Ot A 1o S
Damunus Surname P ﬂ
string KUPUJUIMILIBI
CTPOKOBBIi
TPoKo 35 cumBOJIOB Or Ao i
Vv Name KAPHILTALIBI
string P !
o =
_ TPOKOBBIH | o o8 Ot A o A1
OTt4ecTBO Patronymic
. KAPHJLTAIIBI
string
. YHCIIOBOH 4 cumBosia | Ot 0 10 9
Cepus macriopta | Seripasport .
integer 1 poBBIX

Ilynkm 2.2.2 Humepdpeiic nonv3oeamens

Untepdeiic mons3osarens (user interface mnu coxpamenso Ul) —
3TO HHTepdeiic, ¢ MOMOIIBI0 KOTOPOI'O YEIOBEK MOXKET YHpPaBIATbh
MPOTPaMMHBIM O0eCTIeUeHIEM HITH allllapaTHbIM OCHAIIICHHEM.
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[IporpaMMHBIi  MOAYJIb MNPEACTaBIsACT COOOH rpadUYecKHit
uHTepdelic, pealn30BaHHbIN ¢ MOMOIILI0 cieaytonmx hopM: (ITpumep)
— I'maBnas ¢popma «Kurenu r. bparcka » Forml.cs
— ®opma «Aptopuzanum» — AuthorizationForm.cs
— ®opwma «Perucrpanumn» — RegistrationForm.cs
—  @opma «O mporpamme AboutTheProgramForm.cs

Hurtepdeiic nmpeacTarien Ha puc. 1. Bce Hagmucu — 370 00BEKTHI
Label. TTons BBOma — 510 00BeKTHI TEXtBOX. s oTOOpakeHUS CITHUCKA
HafICHHBIX 3amucel WCmoiabp3yeTcss o0bekT CcomboBoxl. Haamuces Ha
kHonke «BUTTON3» w3HauanbHo He chopmupoBana. Haanuce mosBUTCS
mocne BbIOOpa BapmaHTa pabOTBI: TpPH BBOJAE MAaHHBIX — HAJAIUCh
«Coxpanuthy, npu noucke — «llouck». Ilopsnok mosiBiaeHUs OOBEKTOB
OIMCAaH B CIICHAPUH.

o = = | =

BBOJI TAHHBIX MOHCK JAHHBIX

PHO

— BLERATL

Hata poxgenns

Vamna |

N —
I E—

it OTMEHHTb 3AKPEITh

Puc.1.UuTepdetic nons3orarens (rinaBHas Gopma)
IHynxkm 2.2.3 Cuenapuii pabomot nonv3oeamens

N3navansHO Ha dKpaHEe O0TOOpaswM TONBKO 1aBe KHOMKH: «BBO/]
JAHHBIX» u «I[IOUCK JAHHBIX». Paccmorpum 00a cirydast.
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1. Ilpu naxarum Ha KHOMKY «BBOJ JAHHBIX)» mosBistoTCs
I0JIs1 BBOZIA AAaHHBIX AJIs1 HA0Opa U COXpaHEHUS HOBBIX JAAaHHBIX. Bmecre ¢
nonsiMu - nosaBigrorcd kHonkn «COXPAHUTB», «OTMEHHUTDb» wu
«BBIBPATDb». Knonka «BBIBPATb» obecrieunBaet BeIOOp mosa: M wimm
XK. HomxHb! OBITH 3allOJHEHBI BCEe HONA BBoAa. lIpym HakaTMM KHONKH
«COXPAHUTDb» nposepsieTcsi MPpaBUIBHOCTh 3allOTHEHUS Nojel (BcE nu
3allOJTHEHO) M JaHHBIE COXPAHSIOTCS B (Qaiijic — BBINOJIHACTCS 3aIllUCh B
koHer| (aiina. [lomp3oBaTens wHPOpPMHUpYETCS O 3amucH COOOIEHHEM Ha
akpaH: «Cenenus moOamieHb». [Ipn Haxkatun kHomkn «OTMEHMUWTDb»
HUYEr0 HE MPOMCXOJUT, MOJ BBOJA CKPBIBAIOTCA, U BHOBb Ha JKpaHe
0TOOPaXar0TCsl 1BE NCXOHbIC KHOIKH.

2. Ipm waxarmm Ha kHOmKy «IIOMCK JAHHBIX»
oTto0OpaxaroTcsi Bce Mmouisl Ui Habopa AaHHBIX, KpOME HOMepa KBapTHUPHI U
wiomaau  kwibA.  OroOpaxkarorcs  Taxke kHomku — «I[TOMCKy,
«BBIBPATBb» 1 «OTMEHHWTDb». B mons nonms3oBaTens MOXeT HAOpaTh
3HaYeHUs] — B KaXJ0€ IMoJie WM TOJBKO B HEKOTOpble. BBeneHHbIE
3HAYEHUS SBILIIOTCS KJIIOYaMH TMoucka wuHpopmanuu.. [lpu HaxaThm
kHonku «OTMEHMTDB» Huuero He DOPOUCXOOUT, TMOJS BBOAA
CKpPBIBAIOTCS, U BHOBb HA SKpaHE JBE UCXOJHbIe KHONKH. IIpy HaxkaTuu Ha
kHonky «IIOUCK» Beimonusiercss mowck 3amuceil B ¢aitne . Ilocie
3aBEpILICHMS [TIOUCKA Ha 3KpaHe 0TOOpaXkaeTcsi CHMCOK HAWICHHBIX TaHHBIX
B Bume OHO. Cnmcok MoxkeT OBITh W IyCTHIM, €CITH TPU IOWCKEe He
HalileHO HU OAHOH 3amucu. BmecTe co crmuckoM OTOOpaskaeTcss KHOTKA
«3AKPBITb». Tenepr monp3oBaTeNb MOXET BBIOpaTh JHO0OH AeMeEHT
CIMCKa, M Ha SKpaHe OToOpakaeTcs NoIHas HHpopManusl.

ITpu naxxatuu Ha kHONIKY «3AKPBITbB» mons BBosa ckphiBaroTCH,
Y BHOBb Ha DKpaHe — JIBE UCXO/IHbIE KHOTIKH.

Ilynkm 2.3 Apxumexkmypa npozpammHozo Mooy

Korma peur uzper o MOCTPOGHHMH apXUTEKTYphl MPOrpaMMHOIO
MOJIYJsl, CO3JMaHUM €ro CTPYKTYphl, MOJ 3THUM, TIJIaBHBIM 00pa3oMm,
M0/Ipa3yMeBaeTCsl IEKOMIIO3UIIMS MPOTPAMMHOTO MOJyJIsi Ha MOJICUCTEMBI
(pyHKIIMOHATEHBIE METOJbI) W OpPTaHW3aIMs WX B3aUMOJEHCTBUS JIPYT C
OpyroM W BHemHUM MupoMm. [Ipuyem, yem Oonee He3aBHCUMBI METOMBI,
TeM Oe3omacHee COCPEAOTOUNTHhCA Ha pa3paboTKe KaXIOro W3 HHUX B
OTJIENBHOCTH B KOHKPETHBII MOMEHT BPEMEHH W IIPH 3TOM HE 3a00THTHCA
000 BCEX OCTaNbHBIX YaCTSIX.
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B osrom cmyuae mporpamMma  mpeBpamaeTcsi B KOHCTPYKTOD,
COCTOSsIIIMKA #3 Habopa IMOANPOrpaMM, B3aUMOJCHCTBYIOIIMX JAPYr C
JIPYrOM T1I0 XOpOIIO ONpEACICHHBIM ¥ MPOCTHIM TpaBUaM, 4YTO
COOCTBEHHO W TIO3BOJISET KOHTPOJHPOBATH €€ CIIOKHOCTh, a TaKkKe JaeT
BO3MOXXHOCTh TIIOJIY9UTh BCE€ TE€ TNPEUMYIIECTBA, KOTOpPHIE OOBITHO
COOTHOCSITCS C IIOHATHEM XOPOIIast apXUTSKTypa.

"APXUTEKTypa UICHTUQUIMPYET TIaBHBIC KOMIOHEHTHI CHUCTEMBI
U crmocoObl WX B3aWMMOICHCTBHA. Takke 3TO BBIOOp TaKUX peEIICHUM,
KOTOpBIE MHTEPIPETHPYIOTCA KaK OCHOBOIIOJNATAIONINE W HE TOJIS)KAIIIe
M3MEHCHUIO B OyayrieM".

"APXUTEKTypa — 3TO OpraHHU3aIl¥sl CHCTEMBbI, BOIUIOIICHHAS B €€
KOMITOHEHTAX, X OTHOIIEHHUSIX MEXTy cO0O0 1 C OKpYKEHUEM.

Cucrema — 3TO Ha0Op KOMIIOHCHTOB, OOBCIWHCHHBIX IS
BBITIOJIHEHHS OTIpeieNicHHOW (pyHKIMuN".

B kypcoBom mpoekte pa3paboTku Momysis B TexHosxoruu Windows
Forms apxurekTypa nporpaMMHOTO MOJIYJIs JOJDKHA OBITh MPEJICTaBICHA
B BUJIC:

—  TaOJIMIL], ONMCHIBAIONINX VIIPABISIIOIINE DIIEMEHTHI KKI0H

u3 [hO[}M;

— CTPYKTYPHBIX CXEM pCaiu3aliin d)ODM.

CTpykTypHasi cxeMa OTpakaeT COCTaB M B3aMMOJEWCTBUE IO
VIOpaBJIEHUIO dYacTedl pa3pabaTblBaeéMOro NpPOrpaMMHOro Moxyis. B
KypCOBOM IPOEKTE CTPYKTYpPHbIE KOMIIOHEHTBI - 3TO METOHBI,
peaIu3yIoNIe apXUTeKTypy MPOrPaMMHOTO MOTYJIS.

CrnenmoBarenbHO, Il KaxI0d U3 GopM HEOOXOIUMO MPEICTABUTH
CTPYKTYPHYIO CXEMY pealu3altu.

Hynkm 2.3.1 Apxumexmypa popmut «‘Kumenu 2. bpamckay

Tabnuua 2. Ynpasnsromiue a5eMeHTsl Gopmbl «Kutenu r.bpatcka»

Howmep Wwmsa snemenTa Kaxkue JNEUCTBUS

YIIPABJISIIOIETO BBIITOJTHSIFOTCS

JJIEMEHTAa

Buttonl BBoxa maHHBIX OTKpbIBaeT MOJs AJiA
BBOJIa JAHHBIX

Button2 ITonck maHHBIX OTKpBIBACT TOJS JJIS
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Habopa JTAaHHBIX.
OrobpaxaeT KHOIKH
«[louck» «BpIOpaTH»
«OTMEHUTHY

N.r.n.
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Forml

Forml_Load

Merton «CUnuTBHIBAHUE)

(u3 (aitna)

Knonka «BBOJ Kuonxka «I[TOUCK
JTAHHBIX» JTAHHBIX)»
Buttonl_Click Button2_Click
Merton N][BETOI[ n
«BuMBEom «BugumlIlonck»

|
Knomnka Knomnka
«COXPAHUTDb» «OTMEHUTDB

Button3_Click

Button5_Click

MeTton
«Habpano»

MeTton
«CxpbITEBBOI»

Merton «lata»

MeTton
«3anucate» (B

(aiin)

Puc.2 CtpykrypHas cxema peanusanuu Gpopmsl «Kutenu
r.Bparcka». ITPUMEP)

HHPUMEP (cii0BecHOe onucanme).
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Peanmzamusi BBOJAa JaHHBIX IpeAyCMaTpUBaeT  pa3paboTKy
CIIETYOIINX METOJIOB:

«BumuMm BBOIY

«Habpano»

«CoxpaHUThb»

U r.n

Ilynkm 2.4 Onucanue anzopumma pazpadomeu mooys

B naHHOM myHKTE Ha OCHOBE CTPYKTYPHBIX CXE€M pealu3alluu
HEOOXOAMMO TPEACTABUTL AITOPUTM Ka)XJAOTO0 W3 METOIOB B BHJE
CJIOBECHOT'O OIMMCAHUS MUIN OJIOK-CXEMBI.

Ilynkm 2.4.1Anzopumm memooa «Buoum 6600»
(ITPUMEP cJioBecHOe OnMcaHKeE)
1. VYcranoBuTH BUAMMOCTE BCEX HAJIIKMCEH, MOJIEH BBOAA U

KHOIIOK.
2. YCTaHOBUTH ITyCTHIE 3HAUEHUS JIJIsI BCEX TIOJEH.
3. Ut

(ITPUMEP -BJIOK-CXEMA)

—— >

VY cTaHOBUTH BUAMMOCTh HAAITUCEH,
oJieii BBOJIa M KHOIIOK

YcTaHOBUTH TIyCTBIC 3HA4YCHUSA JUIA

BCEX MoJei

CKpI)ITI) KHOIIKY «ITouck JaHHBIX»

C woner >

Puc3. Anroputm metona «BumuM BBOI
Ilynkm 2.5 Tecmuposanue u omaadxa mooyns
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B nmaHHOM myHKTe: HA OCHOBE KOHTPOJIBHOTO —CITHCKa
paszpaboTarh TecT-TpeOOBaHUs TUTSt TECTUPOBAHUS
MOJIb30BAaTEIbCKOTO HMHTEpdeiica, pa3pabaTeiBaeMOro B BallleM
KypCOBOM IIPOEKTE; IPOBECTH TECTHPOBAHHE MOJIH30BATEIHCKOTO
uHTepdeiica, COCTaBUTh OTYET O MPOoOIeMe B BUE TAOIHIIBI.

Tabnuma 3. Otuer o npodsneme (IPUMEP)

TecT-TpedoBaHus PesynpTart
Ne TeCTUPOBAHMS
m\n (kpaTko-ma\HeT;
BBITIOJTHSIETCS \ue

BBIINIOJHACTCA W T.A. IIO

CMBICITY TpeOOBaHM)

KHONKU

1 Bce kHomKwu, 3anyckaroiye AeHCTBUS, Brimonnsiercst
MMEIOT TEKCT B MHPUHUTHUBHOHN Qopme
rmaroiga (mpUMep: WCKaTh), a He
Ipyryl0 d4acTb peud, Jubo dopmy
rmaroia (mpumep: TOTOBO). JlaBath
kHOMKEe TeKcT «OK» MOKHO, TOJBKO
eclii  KakoW-1mbo  Tjarol  He
BMEIIIAeTCH.

2 Mexny KHOIIKaMH, Brinonasercs
CTOSILIIUMH  PSIIOM, JIOJDKHO  OBITh
IyCTOe MPOCTPAHCTBO, IIEITYOK IIO0
KOTOpOMY He 0OpabaThiBaeTcsl.

Tonsa es600a

3 B noJisix BBOJIa yKe CTOST Haubosee Brinonusiercs
BEpOSATHBIC 3HAYCHHUsI (3HAYCHHUS T10
YMOITYaHHIO).

4 JlnmrHa monei He MEHBIIIE, U, 110 Breimonusercs

BO3MOKHOCTH, HE OOJIbIIIE, JIHHBI
BBOJMMBIX B HUX JaHHBIX.
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N r.n.

Ilynkm 2.6 Pazpabomka ooxymenma «Pykoeoocmeo onepamopay

Osznakomuthess ¢ ['OCT 19.505-79  MexrocynapcTBEeHHBIH
cranmapt. ExauHas cucrema mporpaMMHON JOKyMeHTaluu. PykoBOacTBO
omneparopa.

B COOTBETCTBHY C JTaHHBIM CTaHIAPTOM pa3padorath U 0HOPMHUTH
JTOKYMEHT «PyKOBOJICTBO OIepaTopay.

Ilynxm IIPH/TIOKEHUA

Oznakomuthest ¢ ['OCT 19.201-78 Egwnmas  cucrema
MpOrpaMMHOM JTOKyMeHTanuu. TexHudeckoe 3amaHue. TpeOoBaHHSA K
COJICPIKAHUIO ¥ O(OPMIICHHIO.

Odopmutrs mokymeHT «TexHudeckoe 3afaHue» Ha pa3pabOTKy
MPOTPaMMHOI'0 MOZYJIS.

5. 3ammTa KypcoBOro mpoekra

3amura KypcoBOIOo IIPOEKTa OCYILECTBISIETCS B YCTAHOBIICHHBIE
cpoku. K 3ammre nomyckaroTCsi KypCOBBIE HPOEKTHI, BBHIIOJHEHHBIE B
YCTaHOBJICHHBIE CPOKH M MMEIOIINE MOJI0KUTENBHBIN OT3bIB PYKOBOJUTEIIS
0 XO0Jl¢ MpOEKTHpOBaHUs. PeleHne o BO3MOXKHOCTH JIOIMyCKa MPOEKTa K
3aIuTe MIPUHUMAET PYKOBOJAUTENH IIPOEKTA.

3ammra (MyOnMuHAas 3allUTa) NPOBOAMTCS B TNPHCYTCTBUH
MpeACTaBUTENeH MPEenoaBaTelbCKOro COCTaBa KoJUle[ka (3acenaHue
KOMHCCHH).

3ammra BKJIIOYaeT B ceds JOKIax CTYAGHTAa Ha OCHOBE
KOMIIBIOTEPHOH  TMpE3eHTalMd M JEMOHCTpaluio  pa3paboTaHHOIO
MIPOrPaMMHOTO MPOAYKTA.

B BeicTymuienun ciemyer chopMyaHpoBaTh IENd W 33Jadd
KYpPCOBOTO IPOEKTAa, PACKPBITh €ro CTPYKTYpPY, MOKa3aTh HCIOJIb3yEeMBbIE
MIPH TIPOEKTUPOBAHUM pemIeHus] (METObI, CIIOCOOBI M CPEICTBA PEIICHUS
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OTJENBHBIX MPOrpaMMHBIX 3a1ad). CrnemyeT yAeTuTh BHUMaHHE BBIBOJAM,
C/ICJIaHHBIM aBTOPOM Ha OCHOBE NPOJICIAHHON padoThl. JITUTENHHOCTD
BBICTYIUICHUS] COCTABIISIET 5-7 MHUHYT.

Ilocrie mokmama wWIEHBI KOMHCCHH 3a[al0T CTYICHTY BOIIPOCHI,
CBSI3aHHBIE C MPOEKTHpoBaHWeM. [lamee CTyIeHT JeMOHCTpUPYET paboTy
pa3paboTaHHOTO MPOTrPaMMHOTO MPOIYKTA.

[To oxoHYaHMM 3aIIXTHI YWICHBI KOMHCCHH Ha 3aKPBITOM 3aceIaHUH
KOJUIEKTUBHO OOCY)KIAIOT UTOTH 3AIIUTHI KAKAOTO MPOEKTa W OIECHUBAIOT
OONBIITMHCTBOM TOJIOCOB IO S5-TM OanpHOW cucteme. llpu paBHOM
KOJIMYECTBE TOJIOCOB TMPHOPUTETHOE MPaBO PEILICHHs TMPEIOCTaBIIsETCS
PYKOBOAMTENIO TIPOEKTA..

B Ttex cmywasx, Korma 3amiuTa KypcOBOTO IPOEKTa MPHU3HAETCS
HEYZOBJIETBOPUTEIBHOM, CTYAGHT MOXKET NPEACTaBUTh K TOBTOPHOU
3aIUTE TOT XK€ MPOEKT C JOPAOOTKOM, OMPEASIIIEMON KOMUCCUEH, HITH XKe
00s13aH pa3paboTaTh HOBYIO TEMY, KOTOpas yCTaHABIMBaeTCs Kadeapoil.
Cpoky W yClOBUSI 3aIIMTHl MPOEKTa B JTOM CIIydae YCTaHaBIMBAIOTCS
Kaeapoll Mo COINIACOBAaHHWIO C 3aMECTHUTENIEM IHPEKTOpa Mo y4deOHOMH
pabore.

Kputepusmu, BIHAIOMIAMEI Ha PE3YJIbTHPYIOIIYID OLEHKY
ABJISIFOTCA:

1) monHOTA peanu3anuy TpeOOBAHHI K MTPOrPAMMHOMY MOJIYJIIO;
2) yanoOCTBO MOJIB30BATEIBCKOTO HHTEpdeEiica;

3) CTWIb HamKCaHHs MPOrPAMMHOTO KOJIa;

4) TIIATEIBHOCTH TECTUPOBAHUS MPOTPAMMHBIX MOJIYJICH;

5) kadecTBO OhOPMIICHHUS MMOSCHUTEIBHOM 3aITUCKH;

6) mosHOTa M PAaBHIILHOCTE OTBETOB Ha BOIIPOCHI;

7) cobiroeHre KaJIeHIapHOTO TIaHa BBITIOIHEHHS PaOOTHI.

Take Kk  pa3paboOTaHHOMY  TMPOTPAMMHOMY  MPOAYKTY
MPUMEHSIOTCS KPUTCPUH OIICHKM MPOrPaMMHOIO TPOJYKTa COTJIaCHO
nokasatessiM kadectsa 1o I'OCT 28195-89 (tabnuia 4).:

Tabnuna 4. [Tokazarenu kauecTBa NPOrpaMMHOTO MPOAYKTA

No IToka3aTenu kauecTBa

1 ITokaszaTenu HaJEKHOCTH IPOIPAMMHOI0 IIPOYKTA!
- YCTOHYHMBOCTH (PYHKIIMOHUPOBAHHS
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- paboTOCIIOCOOHOCTH

2 IloxazaTenu compoBOXKAEHUS:
- CTPYKTYPHOCTh

- IPOCTOTA KOHCTPYKIINH

- HarJIAJHOCTh

- IOBTOPSIEMOCTb

3 [Nokazarenu yno0cTBa MpUMEHEHHUS

- IETKOCTh OCBOEHHS

- IOCTYITHOCTH IKCILTYyaTaI[MOHHBIX TPOTPAMMHBIX JOKYMEHTOB
- yI0OCTBO IKCIUTyaTalluK U 00CITYKHBaHUS

OLeHKa «OTJIMYHO» BBICTABISCTCS 32 PabOTY, BBINOJHCHHYIO B
YCTaHOBJICHHBIC CPOKH, MOJHOCTHIO OTBEYAIOIIYI0 KPHUTEPHUSIM OLICHKH 1)-
6) ¥  CO3IaHHBI TMPOrPaMMHBIA MPOAYKT pa3paboTaH B IOJHOM
COOTBETCTBHH C MMOKA3aTE/ISIMU KauecTBa .

OlreHKa «XOpOII0» BBICTABISICTCS 3a PabOTy, BBIIOJIHCHHYIO B
YCTaHOBJICHHBIC CPOKH, B Clly4ae, €CIM  HPOrPAaMMHBIH IMPOIYKT
YIOBJICTBOPSIET KPUTEPHSM OLCHKH 1) W HE YIOBICTBOPSET HEKOTOPHIM
KputepusiMm  2)-6), M CO3MaHHBI OPOrpaMMHBI  HPOJYKT HMMEET
HECOOTBETCTBHE OIHOMY U3 ITOKa3aTelel KayecTBa.

OueHka  «yJIOBJIETBOPUTEIBHO»  BBICTAaBISIETCS 3a  padoTy,
BBITIOJTHEHHYIO B YCTAHOBJICHHBIE CPOKH, €CJIHM MPOrPAMMHBIN MPOIYKT He
MOJIHOCTBIO  Y/IOBJICTBOPSIET KPUTEPHIO OICHKH 1) M 1O CymMMe BCEX
TpeGoBaHuii 2)-6) yTOYHSETCS B 3aBHCHMOCTH OT KadecTBa paboThl, W
CO3/IaHHBII TPOTPAaMMHBIA IMPOAYKT HMEET HECOOTBETCTBHE IO [BYM
MOKa3aTessiM KayecTna .

OlrieHKa «HEYIOBJICTBOPUTEILHO» BBICTABISICTCS B TOM Clydae,
€CIM CPOKH BBIMOJHEHUSI ITAllOB HE COOJIIOJICHBI, PaboTa BBIMOIHEHA
YaCTMYHO OCOOCHHO B 4YaCTH IIOJHOTHI pealu3alud TpeOOBaHHH K
nporpaMMHOMY MOIyJIr0 (kputepuit 1)) u mo cymme Bcex TpeOoBaHHH 2)-
6) yTouHseTcss B 3aBUCHMOCTH OT KadecTBa paboOThl, M CO3JaHHBIN
NPOTPpaMMHBIN TIPOAYKT HE COOTBETCTBYET OoJiee JBYM IIOKa3aTessiMm
KauecTBa.

Takke OLIEHKA «HEYJOBJICTBOPHUTEIBHO» BBICTABISACTCS B Cllydae,
€CJIM B XOJIC 3aIUThI YCTAHOBJICHO, YTO CTY/ICHT HE BJIA/ICCT MATECPHAITIOM.
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BOoo~No A

11.
12.
13.
14.
15.

16.
17.
18.
19.
20.

21.

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.

0.

6. [IpuMepHas TeMaTHKA KYpPCOBBIX MPOEKTOB

Pazpabotka mporpaMmMHOro  Monyis  «JloposkHO-TpaHCIIOPTHEIE
MIPOUCIIECTBHUSY.

Pa3paboTka nporpammaoro moayist «TemnedoHb! 1 aOOHEHTBD).
Pa3pabotka mporpammuoro monyns «CBeleHHS O KHIKHOM (oHze
OUOIMOTEKIY.

Pazpabotka mporpammuoro moayns «lIpogaka aBuaOuieToB.
Pazpabotka mporpammHoro Moyt «OO0yBHOM Marazue.

Pazpabotka nporpammuoro moxyisi Kadenpay.

Pazpabotka mporpammHoro Moy «MlHTepHET Mara3uey.

Pa3paboTka nmporpammaoro moayis «lIpemomaBaremnin.

Pazpabotka nporpammuaoro moayist «OTaen KaapoB IPEAPHSITHS.
Paspabotka MPOrpaMMHOTO MOJYJIA «Otnen CcHaOKeHUS
TIPEATPUSITHS.

PazpaboTka nporpaMMHOro MoayJist «PeMOHTHas MacTepcKas».
PaspaboTka nporpaMmmMHOro Moayis «Mara3uH ObITOBOH TEXHUKNY.
PazpaboTka mporpaMMHOTO MO «AYKITHOHBDY.

Pazpabotka mporpammHoro moayis «Kuaoteatps! (Aduma)y.
Pa3paborka mporpammuoro moayisi «Kunotearpol (Pa3smemienune u
CCAHCHI)».

Pazpabotka mporpammHoro moayns «Pectopany.

Pazpabotka nporpamMmmuaoro Mmoayist «bropo 3HaKOMCTB .

PazpaboTka nporpammuoro moayns «IIpogaxa xKumbsi».

Pa3paboTka nporpammuaoro Mmoayist «KiveHT otens ».

Pa3paboTka mporpammuoro Mmoxyist «Hapyrmmrenyn npaBui J0pPOKHOTO
JBHKCHHUSD).

Pazpaborka mporpammuoro mMonmynst «llyTeBoit nucT Ui TIepeBO3KH
rpy3ay.

Pa3paboTka mporpaMmMHOro MOAyisl «Paciucanye 3MeKTpHUIeK.
Pa3paboTka nporpammaoro mozaysis «lIpomaka aBToMoOMITEI».
Pa3paboTka nmporpamMmmMHOro Moy « TypUCTHYECKUE ITyTEBKUY.
PazpaboTka mporpammHOoro Moayst « T pynoycTpoicTBoy.

Pa3paboTka nmporpammuOro Moy «BeicTaBka cobax».

Pazpabotka nporpammuaoro moaysist «Haydnsie TpyAbl COTPYJHHKOB.
Pazpabotka nporpammuoro moay:is «llaccaxxupckoe CyoXoacTBOY.
Pa3paboTka nporpammuaoro moayist «llprueMHbIe S5K3aMeHbD».
Pazpabotka nporpammuoro moxyds «nmoapom.

Pazpabotka nporpamMmmaoro Mmoaysist «CipaBOYHHK (DUITATEINCTA.
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32.
33.

34.
35.

36.
37.
38.
39.
40.

41.
42.
43.

PazpaboTka mporpaMmMHoro Moayis «Pacnucanue 3aHATHN CTYIEHTa.
Pazpabotka mporpammHoro moxyns «llaccaxup moe3ma HambHETo
CJIEIOBAHU.

Pa3pab6oTka nporpammuoro Mmoayis «Llex mpeanpusaTus.

Pazpabotka mporpammHoro wmomyns «Udmrarennm CTyIeHYECKOH
OUOIMOTEKNY.

Pa3paboTka mporpaMMHOTro MOy «3alKuCHas KHUXKKAY.

Pa3paboTka nporpammuoro moayis «Tememnporpammay.

Pa3pab6oTka nporpammaoro moayist «lIpomsIuieHHOE PHIOOIOBCTBOY.
Pa3paboTka nporpaMmmaoro Moayist «CTpaxoBble HCKUY.

Pa3pabotka mporpaMMHOrO MOIyNs «YdeT yCIIEBAEMOCTH B
KOJITEKE.

PazpaboTrka mporpaMMHOTO MOIYyJsl K ABTOOYCHBIE MApIIPYThIY.
Pazpabotka nporpammuoro Moyt «O0paboTKa 3aKa30By.

Pa3paboTka nmporpamMmmaOro Moayisi «CIIOPTUBHBIE PEKOPABDY.
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