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PABOYAS TIPOI'PAMMA JUCHUIIVIMHBI
[IporpammHast uHkeHepHUst
HanpagJienue noarorosku 09.03.03 Ilpukaagnas uadpopmaruxa
(IpuknanHas nHGOpMATHKA B KOMIBIOTEPHOM JIH3aliHE)
®opMa NOAT0TOBKH 0YHASA

Kypc 2 cemectp 4

geknuu 36 yac.

MPaKTUYECKUE 3aHSATHSI HE IPEYCMOTPEHBI
naboparopHsie pabotel 36 dac.

B TOM 4HcIe ¢ ucnonab3oBanneM MAO nek. /mp. - [nab. 36 wuac.
BCETO YacOB ayJIMTOPHOM Harpy3ku 72 dac.

B TOM 4Hclie ¢ ucrnons3oBanneM MAO 36 uac.
camocrosTenbHas pabora 108 wac.

B TOM 4YHMCJIE Ha MOATOTOBKY K 3k3aMeHy 36 wdac.
KOHTPOJIbHBIE pabOTHI (KOJMYECTBO) HE MPEAYCMOTPEHBI
KypcoBasi paboTta / KypcOBOH MPOEKT HE MPEyCMOTPEHbI
3a4eTHe MPeIyCMOTPEH

9K3aMeH 4 cemecTp

Pabouas mporpaMma cocTaBieHa B COOTBETCTBUU C TpeOoBaHusIMH DeneparibHOro rocyJapcTBEHHOTO
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YTBEPKICHHOTO NMpHKa3zoM MuHucTepcTBa 00pazoBanusi U Hayku PD ot ot 19 centadps 2017 r. Ne 922

(c MI3MEHEHHUSMH U JOTIOTHCHHSMH ).

Pabowass mporpamma oOcykJeHa Ha 3acemaHud Kadenpbl WHPOPMATHKH, MaTeMaTudeckoro |

KOMITbIOTEpHOTO MoenupoBanus mpotokos NelO ot « 25 » mapta 2022r.

JupexTop nenapraMenTa MaTeMaTHISCKOTO M KOMIIBIOTEPHOTO MoeupoBanus CymeHko A.A.
CocraBurenu: crt.npenogasarens Knennna H.B.
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O0opoTHas cTopoHa TUTYJIbHOrO JiucTa PILJ]

|. Padouan InporpamMma nepecMOTpeHa Ha 3aCCAaHUU JelapTaMeHTAa:

[IpoTokoma oT « » 20 r. Ne

Jupekrop nenaprameHTa

(moamucek) (1.0. damunus)

1. PaGouas IporpaMmma nepecMOTpeHa Ha 3aCeJaHUH JenapTaMeHTa.

IIpoTokoi OT « » 20 1. Ne

Jupekrop nenaprameHTa

(moamucek) (1.0. damunus)

I11. Paboyas mporpamMMa nepecMOTpPeHA HA 3aceIaHUM JleNapTaMeHTa.

[IpoTokom oT « » 20 r. Ne

JupekTop nenapraMeHTa

(moamnuce) (1.0. ®amunus)

V. Pabouas nporpamMma nepecMOTpeHa HA 3aceJaHUH JeNapTaMeHTa:

[IpoTokom oT « » 20 r. Ne

JupekTop nenapraMeHTa

(moamuce) (1.0. ®amunus)



AHHOTAIMSA

«IIporpaMmMHasi HH:KeHePHUS»

PabGouass yueOHas mnporpamMma aucHMIUIMHBI «lIporpammHas HMHKEHEPUs»
pa3paborana i cryaeHtoB mo  HampaBieHuio  09.03.03  «IlpuxnagHas
uHpOpMaTUKAY

ConepxaHue AMCHMIUIMHBI OXBATHIBAET 3HAHUSI O TEOPETHUYECKUX OCHOBAX
WHXEHEPHUH MPOTPAMMHBIX MPOJYKTOB, BKJIFOYAsi OCHOBHBIE 3Tallbl MPOEKTHPOBAHUS
U peaju3aliy IPOrpaMMHBIX MIPOJAYKTOB, B TOM YHCIIE aHAJIW3 MPEAMETHON 00IacTH,
0030p CyIIECTBYIOUIMX pEIICHUH, MOCTAaHOBKA 3ajqauyd, Habop TpeOoBaHMN U
INPOEKTHBIX PEIICHUN, OCHOBBI IOCTPOEHUS WHTEp(Qeiica, ONHCAHHE [AaHHBIX U
QJITOPUTMOB, METOAOJIOT U TECTUPOBAHUS.

B paMKkax quCHUIUIMHBI paCCMaTPUBAETCS CIEIYIOUIUMN KPYT BOIIPOCOB:

— CO3JaHUE OCHOBBI 3HAHUU HCIOJIB30BAHHUS COBPEMEHHBIX CPEACTB
OPOECKTUPOBAHUS, pEANU3AlMUM W  CONPOBOXKIAECHUSA IPUKIAJHBIX I[POrPaMM,
HE0OXO0AUMON OpU H3YYEHHH CTyACHTamMH, oO0menpodecCuoHalbHbIX U
CHeUUaIbHbIX AUCIUIUINH;

- OCBOEHHE MPEAYCMOTPEHHOIO MPOTPAMMOM TEOPETUYECKOTO MaTepHalia
U MpUOOpETEeHUE TNMPAKTUYECKUX HABBIKOB HCIOJB30BAaHUS TEXHOJIOTUN CO3JIaHUs
uH(pOpMaMOHHBIX cucTeM Ha 0a3e coBpemeHHbix [IK, a Takke HaBBIKOB

IPOrpaMMUPOBAHMUS.
I/I3yqaeMa;1 JUCHOUITIIINHA (bOpMpreT OCHOBHBIC KOMIICTCHIIMM CIICLIHMAJINCTa B obmactu
TEXHOJIOTMI nporpammupoBanus. Llenpro u3ydenus gucuuiuinHbl «lIporpaMMHas MHXEHEPHSI»
SABJISICTCA (bOpMI/IpOBaHI/Ie CHUCTEMHOI'0O II0AXO0Jda K CHGHI/I(l)I/IKaHI/II/I, MMPOCKTUPOBAHHUIO U CO3TaHHUIO
MMpOrpaMMHOTO IIPOAYKTaA.
JucuunnuHa  HampaBieHa Ha  (opmupoBaHue — OOIIEKYJIbTYPHBIX U

npo(heCcCHOHANBHBIX KOMIIETEHIIUN BbIITYCKHUKA.
VYaensercs BHUMaHHE BOIPOCAM IIPAKTHYECKOIO IIPUMEHEHMS AacCIIeKTOB
TEOPUU IPOEKTUPOBAHUS IPOTPAMMHBIX MPOIYKTOB.

- He.]'ll/l OCBOCHUSA NUCHMUIIJINHBI



HGHHMI/I OCBOCHUA JUCHUITIIMHBI <<Hp01"paMMHa$I WHXCHCPU» ABJIIFOTCA:

— JOCTHMXCHHC IIOHHMMAHHA CTYACHTAMH CYIIHOCTH CHUCTCMHOI'O IIOAXOJa K
aBTOMaTHU3alluu " HHq)OpMaTHSaHHH peHICHUA IPUKIIAAHBIX 3alda4, K IIOCTPOCHHUIO
IMpOIrpaMMHBIX CHUCTEM Ha OCHOBC COBPCMCHHBIX I/IH(bOpMaI_II/IOHHO-

KOMMYHHKAIIUOHHBIX T@XHOHOFHﬁ;

— OCBOCHHUC CTYACHTAMH COBPCMCHHLIX TEXHOJIOTUH p33pa6OTKI/I ITPOCKTOB

aBTOMATH3alMU U UHPOPMATU3ALMHU MPUKIATHBIX POILIECCOB;

— BBIpa0OTKAa YMEHMI: MOJEIMPOBAHME NPUKIAAHBIX U WHOOPMAIMOHHBIX

IPOIIECCOB; MOATOTOBKA 0030pOB; HAYYHBIX JIOKJIAJIOB;

— (hpopMHpoBaHME HABHIKOB MOJICIMPOBAHUS MPUKIATHBIX U MH(OOPMAIIMOHHBIX
nporieccoB; (hopMUpOBaHHS TpeOOBaHMK K HHGOpPMATHU3allMd W aBTOMATH3alUH

IIPUKJIATHBIX TIPOLIECCOB;

— (QopMupoBaHHWE U pa3BUTHE CIOCOOHOCTEH K QopMmanu3zauuu U
CTPYKTypHU3allud HH(POPMAIMM, CAMOCTOSITEIBHO MPUOOPETaTh M HMCIOJb30BaTh B
MPAKTUYECKON  JIEATEIbHOCTH HOBBIE 3HAHUS M yMEHUS; CTpPEMJICHUS K

CaMOPa3BUTHIO,

— BbIpa0OTKAa YMEHHUH: UCHOJIb30BaTh, 0000UIaTh M  aHAJIU3UPOBATH
uH(pOpMAIUIO, CTAaBUTh II€JM W HAXOJIUTh MyTH HMX JOCTH)KCHHS B YCIOBUSIX
dbopMupoBaHUsS U Pa3BUTHSI MHGOPMAIMOHHOTO OOIIECTBA; MPUMEHITh CUCTEMHBIN

moaxoa 1 MaTeMaTH4YCCKUE MCTOABI B (1)OpMaJ'II/IBaI_[I/II/I PEIICHUS MMPUKITAJHBIX 3a/1a4;

— (opMupoBaHHE W pPa3BUTHE CIIOCOOHOCTEH K CYXXICHHSIM, CIIOCOOHOCTEH
JIOTUYECKH BEPHO, ApI'YMEHTUPOBAHHO U SICHO CTPOUTH YCTHYIO U MUCbMEHHYIO PEyb;
CaMOCTOSITEJIbHO MPUOOpETaTh M UCIOJb30BaTh B MPAKTUYECKOW JEATEIIBHOCTH

HOBBIC 3HAHUA U YMCHU:, CTPCMIJICHUS K CaMOPAa3BUTHUIO,

B pesynbrare ocBOeHHs JaHHOW TUCUUIUIMHBI OakagaBp MpuoOpeTaeT 3HaHuS,
YMEHHMsI U  HaBbIKM, OOECIIEUMBAIOIIUE  JIOCTIKEHHE  1IeJieH  OCHOBHOM

oOpazoBarenbHOM nmporpaMmebl «IIpukinannas naGopmaTukay.

JluciunianHa J0JDKHA:



1. MO3HAKOMHTH CTYACHTOB C TCOPCTHYCCKHMMH  OCHOBAMH  TCXHOJIOI'MU

pa3paboTKu MPOTPaMMHBIX MPOAYKTOB;

2. HaY4YUTb CTYACHTOB CaMOCTOATCIIBHO OCBauBaThb JOITOJIHUTCJIBHBIC

WHCTPYMEHTAJIbHBIE CPEACTBA POIPAMMUPOBAHNS;

3. HaY4YUTb CTYACHTOB HCIIOJIb30BATh HIMPOKO PACIIPOCTPAHCHHBIC AJITOPUTMBI U

AITOPUTMHUYCCKUC MCTOBI;

4. HAy4YUTh CTYJECHTOB pa3paldaThIBaTh MPUKIATHBIE IPOIPAMMBI, HUCIIOIb3YIOLINE

A3BIKU IIPOIPAMMUPOBAHUS BBICOKOTO YPOBHS
5. Hay4HTb CTYAEHTOB JOKYMEHTUPOBAHUIO MPOTPAMMHOTO IIPOEKTA;

6. comelcTBOBAThH CTYAICHTaM B IPHOOPETEHUH OMBIT MyOIMYHBIX BBHICTYITUICHHH.

2. Mecto nucuuniannbl B cTpykrype OIl 6akanaspuara
Jucnnmumaa «lIporpamMmHas WHXKEHEpUs» OTHOCUTCA K LUKy Lukmn
npopeccuoHanbHplx gucuuiuinH - OIl  (6Ga3oBas wacth MarTemaTHueckoro u

€CTECTBEHHOHAYYHOTO LIUKJIA).

Jlormdeckasi B3aMMOCBSI3b ¢ [ 'yMaHUTapHBIM, COLUATBHBIM U SKOHOMHYECKHM
LUKJIOM B pa3jenax: CTPYKTypa HAy4HOrO MO3HAHUSA, €ro CYIIHOCTb, METOIbl U
(bOpMBL.

COI[ep)KaTeHBHO-MCTO,Z[I/I‘-IGCKaH B3aMMOCB3b C INKJIaMU:

«HdopManiOHHBIE PECYpPCHl M CUCTEMBI», B pa3jieliax: Ha3HAYCHUE U BHUJIbI
UKT; wunHdopmaimonHas 0e€30MacHOCTh; TEXHOJOTMU cOOpa, HaKOIUICHHUS,

00paboTKH, Nepeaduu U pacpocTpaHeHus: HHGOPMAITIHI; MOJICTH TaHHbBIX;

«MaremaTH4eCcKuil 1 €CTECTBEHHOHAYUHbIN IIUKI», B pa3fenax: uHpopmaius,

3HaHMS; THHOPMALIMOHHBIE TPOLECCHI, UHPOPMALIMOHHBIE CUCTEMBI U, TEXHOJIOTHH.

bnuzkas no  comepKaHUIO — AUCHUINIAHA & — «uadopmatuka wu

POrpaMMUPOBAHUE.

[IpeamectBytomas nucuurmiuHa: «abopmarrka u KTy, mkoasHBIN KypC.



TpeboBanust Kk «BXOJHBIMY 3HAHUSIM, TPUOOPETEHHBIM B PE3yJIbTaTe OCBOCHUS

NpCAMCCTBYOMUX JUCTHITIINH
1. BJIAACHNC OCHOBAMH KOMIIBIOTCPHBIX U I/IH(l)OpMaHI/IOHHLIX TCXHOHOFHﬁ;
2. 3HaHHE OCHOB AJITrOPUTMU3 AN,
3. HayvalbHBIC YMCHUA (1)OpMaJII/I3aHI/II/I U MOICIIMPOBAHUA.

TeopeTndeckue IUCLMILUIMHBI U IPAKTUKHU, JJII KOTOPBIX OCBOCHHME TaHHOU
TUCIMIUIMHBL  HeoOXxoaumo Kkak mpexamecTByromee: «[IpoektupoBanne HCy,
«BplunucIUTENBHBIE CHCTEMBI, CETH W TEIEKOMMYyHUKanuw», «OrnepanuoHHbIe

CHUCTCMBI».

JIJ1st i3ydeHust TUCIUTIINHBI CTYACHT JTOJDKEH:

3HaTh:!

- OCHOBBI AJITOPUTMH3AITMN U TIPOTPAMMHUPOBAHHSI;

- 0a30BbIC HHCTPYMEHTHI MPOCKTUPOBAHUS W  CTPYKTYPHUPOBAHUS
MIPOTPAMMHBIX MTPOTYKTOB.

YMeTs:

— IPOrPaMMHUPOBATH HA OJHOM M3 AJITOPUTMHUYECKUX S3BIKOB;

— OCYIIECTBJIATH COOp M aHAIIN3 UH(POPMAIIUU;

— CTPOUTH MIPOCTHIE OKOHHBIE TTPUIIOKECHUS;

— peraTh IpoCThIE 33141 Ha aITOPUTMH3AIHUIO.

Brnanets:

- HaBBIKAMH pabOTHl B MHTETPUPOBAHHOM Ccpe/ie;

— METO/IaMH aJITOPUTMHU3AINHI U IPOTPAMMUPOBAHUS;

— HABBIKAMH OTJIAJIKU TIPUIIOKECHHM.

B pesynbpraTe M3ydeHus MaHHOW JUCIUIUIMHBI Y 00y4aromuxcs (HOpMHUPYIOTCS
CIeAyIoIIe OOIIeKyIbTypHBIe/ oOIenpodeccuoHanbubie/ MpodhecCHOHATBHBIC
KOMIETEHIIUH (3JIEMEHTHI KOMIIETEHIIUN).

Tun 3agau Kon u HaumenoBanue Koa v HauMeHOBaHUE HHAUKATOPA
npodeccuoHaJIbLHOM KOMIIETEH UM JOCTUKeHHUS KOMIIETEeHIIHH




(pe3yJIbTaT 0CBOEHHS)

NPOEKTHbIN

I1IK-1

CriocobeH co3aBaTh U COIPOBOKIATH
Tpe60BaHI/ISI U TCXHHUYCCKHUC 3aIaHU Ha
pa3paboTKy, U MOJAEPHHU3AIMIO CUCTEM U

MOJICKCTEM MaJIOr0 U CPEIHETO
Macirtada v CI0KHOCTH

[IK-1.1 OnpenensieT METO0JIOTUU U
MeTo bl popMHUpOBaHUS TPeOOBAHMIA HA
JTanax >KM3HEHHOTO ITUKJIa pa3padoTKu
MH(POPMAIIMOHHON CUCTEMBI
MIPEANPUATHS/OpraHU3aIH

[TK-1.2 Monenupyet 061acTh
NPEANPUSITHS U €r0 UH(HOPMAITMOHHOH
CHCTEMBI, HCIIOJIb3YsI COBPEMEHHBIE
(bpeliMBOPKH apXUTEKTYPHI
MPEIIPUATHS, METOAOJIOTUH U METOIbI
MOJICITUPOBAHHSI, COCTABIISIET TEXHUKO-
9KOHOMMYECKHNE OOOCHOBAHUS U
TEXHUYECKUE 3a/I1aHUs Ha Pa3paboOTKy
UH(POPMALIMOHHON CUCTEMBI
NPEANPUATHS U €€ KOMIIOHCHTOB

[IK-1.3 OmnpenensieT METObI
KOHIIENTYAIBHOTO, ()YHKITMOHATILHOTO U
JIOTHUYECKOTO MPOCKTUPOBAHUS
UH()OPMAITMOHHBIX CHCTEM

Kon 1 HauMeHoOBaHNe HHANKATOPA
JOCTHKeHUS KOMIIEeTeHIMH

HaumeHoBaHue nmoka3arteJjisi OlleHUBAHHS

(pe3yJbTaTa 00yuYeHus 1Mo JUCIHUIIMHE)

[1K-1.1 OnpenensieT METOAOJIOTHUU U
MeTO bl (hopMHpoBaHUS TpeOOBAHUN Ha
sTanax JKM3HEHHOTO IIUKJIa Pa3paboTKu
WH(OPMAIIMOHHON CHCTEMBI
MPEIPHUATHSI/OpTaHu3aluN

3HaTh: MOAXO/IBI K (YOPMUPOBAHHIO (DYHKIIHOHABHBIX,
TEXHUYECKHUX U IPOTPaMMHBIX TpeOOBaHUMH K
pa3pabaTbiBa€MOMY MPOAYKTY, METOJIUKY U HOTAL[UU
OINMCAHHUS IIPOLECCOB NNPOEKTUPOBAHUS U peaIN3alluN
MH(POPMALIMOHHBIX CHCTEM.

YMeTh: NPOBOANUTH ONKUCAHUE MPUKIIAIHBIX IPOLIECCOB U
MH(OPMaLIMOHHOTO 00eCNeYeHNs B COOTBETCTBUU C
COBPEMEHHBIMH TPEOOBAaHUSMHU.

BJ'Ia}IGTI)I HaBbIKaMHU OIMMCAHUS NPUKIIAJHBIX IIPOICCCOB
u I/IH(i)OpMaI_II/IOHHOFO o0OecrieueHUs B COOTBETCTBUU C
COBpPCMCHHBIMHA Tpe6OBaHI/I}IMI/I.

[1K-1.2 Moaenupyet o0macTh
TPEINPUSATHS U €T0 HH()OPMAITHOHHON
CHCTEMBI, HCIIOJIb3Ys] COBPEMEHHbBIE
(bpeMBOPKH apXUTEKTYPHI
NPEINPUATHSI, METOJ0JIOTUU U METO b
MOJICITUPOBAHMS, COCTABIISIET TEXHUKO-
HKOHOMHUYECKUE 0OOCHOBAHUS U
TEXHUYECKHE 33IaHUs Ha Pa3paboOTKy
UH(POPMALIMOHHOM CUCTEMBI
NPEINPUSITHS U €€ KOMIIOHEHTOB

3HaTh 0: crioco0ax BHEPEHUS U CONPOBOXKACHUS
MIPOrPaMMHOM CUCTEMBI; TOHATUU U Ha3HAYECHUU
TEXHOJIOTHH, B YaCTHOCTH TEXHOJIOTUU
MIPOrpPaMMUPOBAHUS; UCTOPUHU PA3BUTHS TEXHOJIOTUI
IIPOrPaMMUPOBAHHUS; CTPYKTYPE KU3HEHHOTO 1IMKJIA
MIPOrPaMMHOT0 MPOAYKTA; IEJIAX U cr1oco0ax aHaan3a
peaMeTHOM 001acTH; LesX U crocobax
MPOEKTUPOBAHUSI IPOTPAMMHOM CUCTEMBI; LIETISAX U
croco0ax pa3paboTKH MPOrPaMMHOM CUCTEMBI; LIETSX U
crocobax OTaJKU MPOrPaMMHOM CHUCTEMBI; LEJAX U
crioco0ax BHEAPEHMSI U CONIPOBOXKACHUS MPOTrPaMMHON
CUCTEMBI;




YMeTh: IPUMEHSITh TEXHUYECKHE U OpTraHH3allMOHHbIC
CpeICTBa MOICPIKKH Pa3padOTKH.

BrnaneTs: mpakTHUECKUM ONBITOM Pa3pabOTKH
HCTPUBUAJIBHOTO ITPOrpaMMHOI'0 NPOAYKTA,; HABbIKAMU
pasJesieHus Tpy/a B COCTaBe TBOPYECKOTO KOJUICKTUBA,

[TIK-1.3 OnpenenseT METObI
KOHIENTYaTbHOTO0, ()YHKIIMOHAILHOTO H
JIOTUYECKOTO MPOSKTUPOBAHUS
WH(POPMAITMOHHBIX CUCTEM

3HaTh: MOJENH KU3HEHHOTO UKJIA HH()OPMAITHOHHBIX
CHCTEM; 3TaIlbl pa3padOTKH MPOrPAMMHOTO
o0ecIieueHns, COrIacHO MOAEISIM )KU3HEHHOTO [IUKIIA;

YMeTh: IPUMEHSTh CTaHAaPThl 0hOpMITCHUS
TEXHUYECKON JOKYMEHTAIIMU Ha Pa3JIMYHbBIX CTAIUAX
JKU3HEHHOTO IUKJIa WH()OPMAITMOHHON CUCTEMBI,
cpenctea CASE st MoaenupoBaHusi KOMIIOHEHTOB
APXUTEKTYPBI MIPEATIPUATHS i 00CCIICUNBACT UX
MHTEpONEpadebHOCTh B X0/1€ pa3paboTKu

BrnaneTs: HaBbIKaMu TOKYMEHTUPOBAHUS TPEOOBAHUH K
1O, ¢ ucnonszoBanuem CASE-cpeacTB; HaBbIKaMu
npumenenust CASE-cpencts npu pazpadorke UML
JiarpaMM; HaBbIKaMH COCTAaBJICHUS CTaHapPTOB

0 OpMIICHHUS POCKTOB.




|I. CTPYKTYPA U COJAEPKAHUE TEOPETUYECKOM YACTH KYPCA

Monyns 1. OCHOBHBIE MPUHIUITBI TPOEKTUPOBAHMS MTPOrPAMMHBIX MPOAYKTOB
(10 gac.)

Tema 1.1. Benenue B npeamet «IIporpamMmHuas unxenepusi». (4 gac.)

e JlucuumniuuHa NPOrpaMMHOM HMHXKEHepuu. VcTtopusi BO3HUKHOBEHUS,
TEHACHIIUU U TIPOOJIEMBI PAa3BUTHS.

 CBA3b U CPABHEHUE C IPYTUMHU JUCLHUTLIIMHAMMU.

* OCHOBHbIE LIEJIM M Ha3HAYCHHE TPEOOBAHUI TEXHOJOTMH MPOEKTHPOBAHUS
IIPOTrPAMMHBIX ITPOTYKTOB.

Tewma 1.2. Dranbl npoeKTUPOBAHUS TPOTPAMMHBIX TPOIYKTOB (6 yac.)

* AHamu3 npeameTHou oOnactu. [Ipobnemaruzanusa I10. AHanu3 cHUCTEMHBIX
TpeOoBaHuil. OrnpeneneHne TEPMUHOIOTHH TPOEKTA.

» O030p cyuiecTByrOIUX pemiennil. [loctaHoBka 3a1aumn.

* Onwucanue naHHBIX Impoekta. CTpykTypa JaHHBIX, QopMaT JAaHHBIX,
VUCTOYHUKM JaHHBIX. @OpMalbHOE ONWCAHWE JNaHHBIX. [loTOKM ympaBieHus
naHHbIMH. OpraHu3anus B3auMOJCWUCTBUSL € moJib3oBareneM. OpranHusanus
pEAAKTUPOBAHUS JAHHBIX.

* OcHoOBBI mpoekTupoBaHusi HHTEep(eiica. [loHATHE U OCHOBHBIE MPUHLUIIBI
ynoOctBa st moJb3oBarens. OOecrnedeHre THOKOCTH, SICHOCTH, HAIEKHOCTH,
IPOCTOTHI 00YUYEHUSI, IEPEHOCUMOCTH TPOrPAMMHON CUCTEMBI.

* TexHoNOrUs JOKYMEHTHUPOBAHUS STAloOB MPOEKTUPOBAHUS MPOrPAMMHBIX
IIPOYKTOB.

* Beenenue B 00b€KTHO-OPHUEHTHPOBAHHBIE TEXHOJIOTUU.

Monyns 2. OCHOBHBIE NPUHLMIIBI TPOEKTUPOBAHMS MTPOTPAMMHBIX MPOAYKTOB
(8 gac.)

Tema 2.1.KoHcTpyrnpoBaHue nporpaMmMHoro ooecrneyeHus. (2 yac.)

* Bri00op MHCTPYMEHTANBHBIX CPEJICTB PEATM3AIIMN TPOTPAMMHOTO TIPOAYKTA.



« PazpaboTka  apXUTEKTyphl  NPOTPAMMHOM  CHUCTeMBbI. TexHoJorus
JIOKYMEHTUPOBAHUSI apXUTEKTYPbl IPOrPaMMHON CUCTEMBI.

* AJTOPUTMBI U MaTeMaTHYE€CKUE METObl IPOrPAMMHONM CUCTEMBI: pa3padboTKa
Y ONHMCAHHE

Tema 2.2. Peanuzamust mporpaMMHOM CUCTEMBEI. (4 yac.)

* Vnopasienue pa3zpaboTkod mporpaMMHoro obecnedenus. [lnan peanuszanuu
IPOrpaMMHON cucTeMbl. [IpUHIIMI MOTyJIBHOCTH M aBTOHOMHOCTH.

» Texnonorus tectupoBanus. [IpoekT TecTUpOBaHUS IPOTPAMMHON CUCTEMBI.

* OLieHKa MPOU3BOIUTENBHOCTH U 3((HEKTUBHOCTH MPOTPAMMHON CUCTEMBI.

* JlokymMeHTUpOBaHUE 3Tala pealn3aluy IPOrpaMMHON CHUCTEMBI.

Tema 2.3 DkcrutyaTalys U CONPOBOXKICHUE MPOTPaMMHOM cucTeMbl. (2/0 gac.)

* CpezcTBa M TEXHOJIOTHH MOAACPKKH MOJIb30BaTENEH.

* OLleHKa KauecTBa IPOrpaMMHOT0 00eCTIeYeHHUS.

» O0cny>KUBaHUE MPOTPAMMHON CUCTEMBI.

* YmpaBneHue KOH(UTypaluuen CUCTEMBI .

Il. CTPYKTYPA U COJAEP)KAHUE NPAKTUUYECKOMN YACTH KYPCA

[Ipaktuueckas pabora Nel. IToctanoBka 3agauu (0/9 yac.)
* DOopMHUPOBAHKE COCTaBA IPOEKTHBIX TPYIIII.
* BriOop Tembl poeKTa.
* AHanu3 u npooyiemMaTu3aius npeaMeTHON 00J1acTH.
» O030p U aHAJIN3 CYIIECTBYIOIIUX PEIICHUH.
» ®opmynupoBKa He(hOpMaTbHON MOCTAHOBKY 33/1a4H.
* [TocTpoeHnne quarpaMMbl BAPUAHTOB UCIIOJIBb30BaHUS.

* JlokymeHTHpOBaHHUE PE3yIbTATOB PaOOTHI.

[IpakTuueckas padota Ne2. IIpoekTtHbie pemenus. (0/9 gac.)
* O6G30p U pa3paboTka HEOOXOAMMBIX MAaTEMAaTHUYECKHUX METOJIOB PEIICHUS U

aJITOPUTMOB.



» O0ocHOBaHUE BEIOOpA CPEICTB peaTM3aIUH.
» ®opmupoBaHKEe OOMUX TPEOOBAHU K MPOTPAMMHOMY MPOAYKTY.
» ®opmupoBaHre HYHKIIMOHATHHBIX TPEOOBAHMIA TPOTPAMMHOMN CHCTEMBI.

* JlokyMeHTUpOBaHHUE PE3yIbTATOB PAOOTHI.

[Ipaktruueckas pabora Ne3. PazpaboTtka npoekrta mporpammHuoii cuctemsl (0/9 yac.)
* [IpoexTrpoBanue uurepdeiica mporpaMMHON CUCTEMBI.
* [TocTpoeHue nuarpaMMbl COCTOSTHU.
* Pa3zpaboTka apXUTEKTypbl TPOTrPaMMHOM cHUCTeMbl. KOMITIOHEHTHI CHCTEMEI.

* JlokyMeHTUpOBaHUE pe3yIbTAaTOB PAOOTHI.

[Tpaktrueckas padora Ne4. CTpyKTypbl JaHHBIX ITporpamMMHoil cuctemsl (0/9 yac.)
* Onrcanue BHYTPEHHUX CTPYKTYpP AAHHBIX.
* [TocTpoenue quarpaMmsbl CyIIHOCTEH.
* Onucanue Gpopmata ¢Gansos.

* OnucaHue BEIIHETO (1)0pMaTa JaHHBIX.

[TpakTuueckas padota Ne5. Peanuzanus nporpammuoit cuctemsl (0/94ac.)
* Pa3zpaboTka mana peanu3amuy MporpaMMHON CUCTEMBI.
* ABTOHOMHAs peanu3aiys KOMIOHEHT CUCTEMBI.
* Pa3zpaboTka cTpaTerusi TeCTUPOBAHUS MPOTPAMMHOMN CUCTEMBI.
* ABTOHOMHAs U KOMIUJIEKCHAs! OTJIaJIKa MIPOTPAMMHOMN CUCTEMBI.
* DKCIEPUMEHTAIIBHOE TECTUPOBAHUE TPOTPAMMHON CHCTEMBI.

* TexHuueckue XapaKTCPUCTUKHU CUCTCMBI.

[Tpaktuueckas pabora Ne6. IIpesenTarus nporpammaoro npoaykra. (0/9 gac.)
* OdopmieHue oT4eTa 0 pa3padboTKe MPOrpaMMHON CUCTEMBI.
* PazpaboTtka u ohopmiieHHE MTOTH30BATEIHLCKON HHCTPYKITUH.

* PazpaboTka ycTHOTO J0OKIIaga 0 pa3padoTKe MPOrpaMMHOM CUCTEMBI.



* Pa3paboTka W co3maHue MPEe3eHTAINH K YCTHOMY JIOKJIay.

* anuTa npoekta. OueHKa NpOeKTOB APYIUX MPOEKTHBIX ITPyIII.

1. YUEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJILHOM
PABOTbBI OBYYAIOIIUXCA

Y4eOHO-MeToAMYeCKOe 00ECIICUCHHE CaMOCTOATEIBHON paboThl 00YYarOIINXCS
no auctuiuinHe «[IporpamMMHas wHkeHepus» TpeacTaBieHo B [Ipwioxennn 1 u
BKJTIOYAET B ceOs:

IUTaH-Tpa(UK BBITOJIHEHUS CAMOCTOSTCIIBHON pa0OTHI MO AWCIMILIMHE, B TOM
YHCIIC IPUMEPHBIC HOPMbI BPEMEHH Ha BBITIOJHEHHE 110 KaXIOMY 33JIaHUIO;

XapaKTepUCTHKA 3aJlaHui JJIi CaMOCTOSATEIBHOW pPa0OTHl OOYYAroIIMXCS |
METOJINICCKUE PEKOMEH/IAINH 110 UX BBITTOJHEHUIO;

TpeOOBaHUS K MPEICTABICHUIO U O(OPMIICHUIO Pe3yIbTaTOB CaAMOCTOSTEIBLHON
paboThI;

KPUTEPHUH OLICHKHU BBINOJHEHUSI CAMOCTOSITEIbHOM PaOOTHI.

HJIaH-l"pa(l)l/lK BBINIOJIHEHUSI CAMOCTOSITEIbHOM paﬁoTLI o AMCIMUIIJINHE

No Kontponupyemsie Kopp! 1 sTamnst OueHouHbIE CpeACTBa
n/m pazzensl / TeMbl (dbopMupoBaHUs TeKyIIHit IPOMESKYTOUHAS
JTUCIUTLTAHBI KOMIIETEHIHH KOHTPOJTb aTTecTanus
1 | ®opmanuzanus [1K-1 3HAeT [IpaxkTueckas
MMOCTAaHOBKH 33/1a4u pabora (TTP-1)
eer [IpakTrueckas
a pf60Ta (TTP-1) 3auer
BJIaJI€ET [IpaxkTueckas
pabora (TTP-2)
[1K-1 3HAET IIpaxTueckas
[TpoexkTupoBanwme pabora (TTP-3)
2 KOMITOHEHT yMeeT IIpakTruyeckas 3
ader
IPOrPaMMHOTO pabora (TTP-3)
MPOAYKTa BIIaJICET [IpakTruyeckas
pa6ora (TTP-3)
[1K-1 3HAET [IpaxTrueckas
Coznanue pabora (TTP-4)

3 KOMITOHEHT yMeeT [IpakTuyeckas 3auer
IIPOrpPaMMHOT0 pabora (ITP-4)
o0ecrniedyeHus BJIQJICET [IpakTuyeckas

pabora (ITP-4)
4 CO3IaHUN [1IK-1 3HaEeT [Ipaktrueckas | 3auer




TEXHUYECKON pabora (ITP-5,
JOKYMEHTAIUH 110 I1P-6)
pe3ynbraTtam paboThl yMeeT [IpakTuyeckas
pabota (I1P-5,
I1P-6)
BJIaJI€ET [IpaxTueckas
pab6ora (ITP-5,
I1P-6)

PexoMeHIaIUU IO CAMOCTOATEILHOM PadoTe CTY1€eHTOB
Cooeporcarue camocmosamenbHol pabomuvl CmyO0eHmos no OUCYUNIUHE:
1. paboTa C JIEKIIMOHHBIM MaTEepPHAIOM, TIOMCK M 0030p JUTEpaTyphl U

AJIIEKTPOHHBIX HCTOYHUKOB MH(OpMALUU N0 3aJaHHON TEME;

1. U3YYCHUE TEM, BBIHECCHHBIX Ha CAMOCTOSTEIHHYIO TPOPAOOTKY;
2. MOJATOTOBKA K TAOOPaTOPHBIM padoTam;
3. MOATOTOBKA K 3a4ETYy.

Teopueckas npobiemMHO-0pUeHMUPOBAHHAS CAMOCMOSMENbHAS paboma
HalpaBj€Ha Ha Pa3BUTHE HWHTEUIEKTYaJbHbIX yMEHHMH, KOMILIEKCA
YHUBEpPCAIbHBIX  (OOHIEKYNBTYPHBIX) W  NPO(PECCHOHANBHBIX  KOMIIETEHIIUH,

IMOBBINICHUC TBOPYCCKOI'O ITIOTCHIIXAJIA 6aKaHaBpOB H 3aKJII049acTCs B:

4, MOVCKE, aHAIN3e, CTPYKTYPHUPOBAHUH U TIPE3CHTANA WH(OpMAITUH;
5. pa3paboTke yueOHOro MPOrpaMMHOTO MPOAYKTA;
6. UCCJIEIOBATENbCKOW pab0oTe W Y4YaCTUHM B HAYYHBIX CTYACHUECKHUX

CEMHUHapax 1 OJINMITHA]IAX;
7. aHaNM3e HAy4yHbIX MyONUKaIMii 1O  3apaHee  OMNpeeTICHHOU
npenoaaBaTesieM TeME,
8. IITUPOKO MPUMEHSETCS METOJl KOJIJICKTUBHOW pa3paOOTKH W B3aWMHOU
OIICHKM TPOTPAMMHBIX CHCTEM, PACTPEICICHHUs] POJIEBBIX (YHKIMA MEXITY

CTyZICHTaMHU.

V. KOHTPOJIb JOCTUKEHUS LEJIEM KYPCA



THUIIOBBIE KOHTPOJIBHBIE 3aJIaHMsI, METOAWYECKUE MATEPHUAIIbI, ONPEAECIAIOIINE
IPOLIETypbl OLICHUBAHUS 3HAHWUW, YMEHHI U HABBIKOB U (WJIM) OMbITA JEATEIbHOCTH,
a TaKkKe KPUTEpPUM U IOKa3aTelau, HEOOXOJIMMBbIE JJIsi OLEHKU 3HAHWWA, YMEHHH,
HABBIKOB M XapaKTepHU3ylollue 3Tarbl (OPMUPOBAHUSA KOMIIETEHIMH B MpoOIecce

OCBOCHHMSI 00pa30BaTEIBLHON MPOTrpaMMBl, NpecTaBieHbl B [Ipunoxenun 2.

V. CIIACOK YYEBHOM JIUTEPATYPHI U THOOPMAIIMOHHO-
METOAUYECKOE OBECIIEYHEHHUE JUCHUIIJINHbBI

OcHoBHas JuTEpaTypa
(onexmponnvie u newammole uzoamnus)

1. [Iporpammuas unxeHepus. BuzyanbHoe MOJEIHpOBaHUE TPOTPAMMHBIX
cCUCTeM [DNeKTpOHHBIN pecypc]: yuebHoe nmocooue/ Yeprkosa E. A— FOpaiit, 2020.
https://lib.dvfu.ru/lib/item?id=Urait:Urait-452749&theme=FEFU

2. [TporpammHas HHXEHEPHS ¥ TEXHOJIOTHH MPOTPAMMHUPOBAHUS CIIOKHBIX
cUCTeM [DNEeKTPOHHBIHN pecypc]: yueOHoe nocobue/ JlaBpumera E. M— IOpaiir,
2020. https://lib.dvfu.ru/lib/item?id=Urait:Urait-470923&theme=FEFU

3. OCHOBBI aNTOPUTMU3AINH U IPOTPAMMHUpOBaHUs: YuebHoe mocobue / B 1.

Konpnaes; [log pen. JL.I'. I'arapunoii. - M.: I ®OPYM: UHOPA-M, 2015. - 416 c.:

un.; 60x90 1/16. - (ITpodeccuonansHoe obpazoBanue). (mepemier) ISBN 978-5-
8199-0279-0 - Pesxum moctyma: http://znanium.com/catalog/product/484837

4. KuceneBa T.B. Ilporpammuas wumxkenepusi. Yactb 1 [DIeKTpOHHBIH
pecypc] : yueoHoe nocobue / T.B. KuceneBa. — DnIeKTpOH. TEKCTOBbIE JaHHBIC. —
CraBpomnonb: CeBepo-KaBkasckuii dhenepanbubiii yausepcurer, 2017. — 137 ¢. —
2227-8397. — Pexxum noctyma: http://www.iprbookshop.ru/69425.html

5. baroBpun, B.K. Cucremnas u mnporpammHas uHxeHepus. CroBapb-
CIIpaBOYHUK [DJeKTpoHHBIH pecypc| : ydebHoe mocodbue / B.K. baroBpun. —
OnexktpoH. naH. — Mocksa : JIMK IIpecc, 2010. — 280 ¢. — Pexum gocrtyna:
https://e.lanbook.com/book/1097. — 3aru. ¢ akxpaHa.

6. Metoauueckue ykazaHus 10 aucunurinHe I[IporpammHas HWHXXEHEpUs
[DnekTpoHHBIN pecypc] / . — DIEeKTPOH. TeKCTOBbIE JaHHbIe. — M. : MoCKOBCKuUM
TEXHUYECKUN YHUBEPCUTET CBsi3M U nHpopmatuku, 2013. — 24 ¢. — 2227-8397. —

Pexxum nocryna: http://www.iprbookshop.ru/61752.html


https://lib.dvfu.ru/lib/item?id=Urait:Urait-452749&theme=FEFU
https://lib.dvfu.ru/lib/item?id=Urait:Urait-470923&theme=FEFU

7. Knenun A.C. Meroandeckue yKazaHusl IO MOATOTOBKE MPOEKTHBIX padoT
JUTsL CTYZIEHTOB HarpaBieHui «lIpuknannas matemMaTuka u mHGopMaTuka» (IpoQuib
cucteMHoe nporpammupoBanue) u «llpuknagnas nndopmatuka» (Bepcus 2.0/A.C.

Knenun, H.B. Knnennna — BnaguBoctok. [lansHeBocT. denepan. yu-T, 2016. — 72 c..

JlonoiHUTE IbHAS JIUTEpaTypa
(neuammvie u snexmponnvie uzoanus)

1. Meitep b. OOBEKTHO-OPHEHTUPOBAHHOE  MIPOrPaMMHUPOBAHUE U
nporpaMMHasi MHKeHepus [DnekTpoHHBI pecypce] / b. Meiiep. — DnekTpoH.
TeKCTOBble JaHHble. — M. : HuatepHer-YuuBepcurer WMubopmanmoHHbIX
Texnonornit (MHTYUT), 2016. — 285 c. — 2227-8397. — Pexum mocTyma:
http://www.iprbookshop.ru/39552.html

2. Jlumaes B.B. [IIporpamMHas  uWHXEHEpHUs  CJIOXKHBIX  3aKa3HBIX
IPOrpaMMHBIX TPOIYKTOB [DIEKTPOHHBIA pecypc| : yueOHoe mnocobue / B.B.
JlunaeB. — DnekTpoH. TekcToBbie nanHbie. — M. : MAKC Ilpecc, 2014. — 309 c.
— 978-5-317-04750-4. — Pesxxum nmoctyna: http://www.iprbookshop.ru/27297.html

3. baropun B.K. Cucremnas u mnporpammHas wuHxeHepus. CroBapb-
CIIpaBOYHUK [DIEKTPOHHBIN pecypc] : yueoHoe mocodue st By30B / B.K. baropuH.
— DnekTpoH. TekcToBble nanubsie. — Capartos: [IpodobpazoBanue, 2017. — 280 c.

— 978-5-4488-0129-7. — Pexum pocryna: http://www.iprbookshop.ru/63956.html

IIepeyens pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIUOHHOM
cetu «MHTEpHET»

1. http://www.moeobrazovanie.ru/specialities vuz/programmnaya_inzheneriya.html

2. http://progbook.net/thnologi programming/3709-texnologiya-razrabotki-programmnogo-

obespecheniya.html

3. 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%B8%D0%BD%D0%B6%D0%B5
%D0%BD%D0%B5%D1%80%D0%B8%D1%8F

Ilepeyenb HHPOPMALTMOHHBIX TEXHOJIOTHH


http://www.iprbookshop.ru/39552.html
http://www.iprbookshop.ru/27297.html

U MIPOrPaMMHOI0 o0ecneyeHus

« RussianLanguagePackfor .NET v4.0 (pycuduxaius coobmieHuii 06 ommodkax
BPEMCHH BBITIOTHEHUS )

« ABTOMaTnyeckas tectupyromias cuctema JIBOY https://imcs.dvfu.ru/cats/

VI. METOAUYECKHUE YKA3ZAHMUA 110 OCBOEHUIO JUCHUIIJIMHBI

Hucrummaa  «[Iporpammuas  WHXEHEpUs»»  sIBISETCS  0asucom st
nporpaMMucTa Jiroboro mnpoduias W MOITOMY H3y4daeTcs CTyACHTaMu 10
HarpanieHuto noarotoku 09.03.03 «Ilpuknagnas nHbopMaTUKaY.

[Iponiecc  w3ydeHHs  AWCIHUIUIMHBI  OCYIIECTBIISIETCS B CIEAYIOUIUX
OpraHu3allMOHHBIX (popmax:

— BBITIOJHEHUE ayIUTOPHBIX MPAKTHIECKX padoT;
— CaMOCTOSATEIbHOE U3yYEHUE MaTepUaa;

— BBINOJHEHUE KOHTPOJIBHBIX PaboT;

— TMOJTrOTOBKA M cllaya 3a4yeTa.

B nucuumninvuHae MOKHO BBIICIIUTD JIBE 00JIACTH:

— 0a30Bbl€ 3HaHUS, OTHOCUTEILHO CTAOMIBHBIE, COCTABIISIONINE SIAPO
TUCITUTUTHHBL;

— TEXHOJIOTUYECKHE 3HAHUSI, CBSI3aHHBIE C OCBOCHUEM KOHKPETHBIX
MIPOTPAMMHBIX CPEJI U S3BIKOB MPOTPAMMHUPOBAHUS.

ba3oBbic 3HaHUS OCHOBHBIX TIPHUHIIMIIOB aJTOPUTMHU3AINH, ITOHUMaHUE
mpoiiecca paboThl MpOrpaMMbl, OOpPaOOTKM KOMIIBIOTEPOM JAaHHBIXOOpa3yIoT
MOHATUHHOE SAPO TUCHUILIMHBI W CIAY)KAaT OCHOBOH [JIi W3Y4YEHUS MHOTHUX
JTUCITUTUINH CIIEIUAIbHOCTH.DTa 00JIaCTh BKJIOYAET B C€0S CHCTEMHBIN MOAXOM K
PEICHUIO TPUKIAAHBIX HH(POPMAIIMOHHBIX 3aJiay, aJTOPUTMUYECKOE MBINIJICHHUE,
3HAHUE TEPMHUHOJOTUM M COBPEMEHHBIX CPEJICTB pa3pabOTKU MPOTrpaMMHOTO
o0ecrnieueHusl.

TexHosioruyeckass 4yacTh AUCHUIUIMHBI CBSI3aHA C MPAKTHUYECKUM OCBOEHHEM

YMEHUW W HABBIKOB IOCTPOCHUS AJTOPUTMOB W TMPOTPaMMHUPOBAHHUS B HauOoliee



pacmpoCTpaHEHHBIX MPOrpaMMHBIX cpefax. OTaenbHOEe BHUMAaHHME Ha 3aHATHIX
yIEJSeTCsl Pa3IUYHbIM CIIOCO0aM OpTaHW3allud KOJUJIEKTUBHOTO B3aWMOJCHCTBHUS
npy pa3paboTKe MPOrpaMM, PEIIEHUIO CTaHAAPTHBIX TEXHOJOTHUECKUX 3a1ad.

[IpakTnueckre pabOTBI MPOBOJUTCS B  KOMIBIOTEPHBIX Kjaccax U
HOJKPETJICHBl METOAWYECKHUMH YKa3aHUSMH, PEKOMEHAALUsIMU U TpeOOBaHUAMHU K
NpEeICTaBICHUIO U O(DOPMIICHUIO PE3YIbTaTOB PabOTHI.

CamocrosTenbHas paboTa BKJIIOYAET H3ydyeHHE TEOPETUUECKOTro MaTepuala
JVCLUUTUTMHBI U BBITOJTHEHUE WHAWBUYATbHBIX Pa0OT.

Jis  u3ydeHuss JUCHUIUIMHBI TPUBOIAUTCS TEPEYeHb PEKOMEHIyeMOun
JUTEepaTyphl, METOAMYECKHE YKa3aHHS W BOIPOCHI K KOHTPOJIBHBIM 3aJlaHUsIM U
IK3aMEHY.

B kadecTtBe OCHOBBI I M3Y4YEHHUS AMCHUIUIMHBI MOXKHO B3STh YYEOHUKH,
yuyeOHble 1OCOOMS, DJEKTPOHHbIE MaTepuanbl U METOJUYECKHE YKa3aHUs,
IPUBEJICHHBIE B CITUCKE JIUTEPATYPBHI.

[Ipn wu3y4eHUH TEOPETUYECKOTO MaTepHayia CileIyeT IO METOANYECKUM
yYKa3aHUAM O3HAKOMUTHCA C IUIAHOM TeMbl. OCBOMB TEOPETUYECKUH MaTepual,
HEOOXOMMO CaMOCTOSITENIbHO, 0€3 TMOMOIIM JIUTEpPaTyphl, CHEIaTh MOMBITKY
OTBETUTh Ha BOMNpOCchl MO TeMe. C KaxIoil TeMoW CBsi3aH NEpEeUYeHb KIIFOUEBBIX
nonstuid. Ilociae wu3ydeHust TeMbl HEOOXOJUMO YMETh CaMOCTOSITENIBHO J1aBaTh

ONPEAECTICHUE TOHATHIA.



VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHHUIIJIMHBI

Komnerorepusiii kimacc: 15 Mono0aokos/HPP-BOGOSES#ACB| HP 8200E AIO
152400S 500G 4/0G 28PC

[MpoekTop 3-chip DLP, 10 600 ANSI-nm, WUXGA 1 920x1 200 (16:10) PT-
DZ110XE Panasonic; akxpan 316x500 cm, 16:10 ¢ »1. mpuBOAOM; KpeIUICHHE
HactenHo-noronounoe ElproLargeElectrolProjecta; mpodeccuonansnas XK-nanensb
47", 500 Ka/m2, Full HD M4716CCBA LG; moacucreMa BHIEOHCTOYHHKOB
JTIOKYMEHT-KaMepa CP355AF Avervision; TmoacucTeMa BUICOKOMMYTAIIWH;
MOJICKCTEMA ayIHOKOMMYTAllMd M 3BYKOYCWJICHHS, MOJICHCTEMa HHTEPAKTHBHOTO
ynpasieHnusi; 6ecripoBogusie JIBC oOecnieuensl cucteMoil Ha 6a3e Touek JoCTyma

Kopnyc 20, ayn. D 734, 734a



®OHAbI OHEHOYHbBLIX CPEJACTB

IIpoepamma 3auema

e [IpoBeneHre HAYYHBIX UCCIIEIOBAHUN (PKCIIEPUMEHTOB, HAOIIOICHUI U
KOJIMYECTBEHHBIX U3MEPEHUI) TPOrPAMMHBIX IPOIYKTOB, IPOEKTOB,

mpoueccCcoB, MCTOOOB U MHCTPYMCHTOB HpOI‘pﬂMMHOﬁ HHXCHCPpUU

e [locTpoenue Mozenel MPOrpaMMHBIX TPOEKTOB U MPOTPAMMHBIX MPOTYKTOB C
UCIIOJIH30BaHUEM UHCTPYMEHTAIBHBIX CPEJICTB KOMIBIOTEPHOTO

MOJCJINPOBAHNA

e (Omnucanue IMPOBOJHUMBIX HCCH@HOB&HHﬁ, IIOATrOTOBKA JAHHBIX AJISA

COCTaBJICHUsI 0030pOB U OTYETOB
e (COop u aHanu3 TpeOOBaHMI 3aKa3yMKa K IPOrPaMMHOMY IIPOIYKTY
e OueHka BbIOOpa BApUAHTOB MIPOrPaMMHOT0 00€CTIeUEHUs
e [loAroToBKa KOMMEPYECKOTO MIPEMIOKEHMS 3aKa3UUKY, MPE3CHTALNU

L HpOCKTI/IpOBaHI/Ie KOMIIOHCHT IIPOTPaMMHOI'O IIPOAYKTA B O6’b€Me,

HGO6XOI[HMOM I X KOHCTPYHUPOBAHUA B paMKaX IIOCTABJICHHOT'O 3a1aHUA

e (Co3maHue KOMIIOHEHT MPOrpaMMHOTO o0ecrieueHus (KOAUpOBaHUe, OTIIAIKA,

MOJYJIbHOE€ U UHTETPALIMOHHOE TECTUPOBAHUE)
e llI3MepeHue Koga B COOTBETCTBHUU C TJIAHOM
e Pa3paboTka TeCTOBOTrO OKPYKEHUS U CO3JaHIE TECTOBBIX CIICHAPUEB

e PazpaboTka u opopMieHHE SCKU3HOM, TEXHUUECKON U pabouel MpOoeKTHOM

JOKYMCHTaIIUH

e (CpencrBa aBTOMAaTU3UPOBAHHOTO MTPOCKTUPOBAHMUS, pa3pabOTKH,

TECTUPOBAHUS U COMPOBOXKICHUS MMPOTPAMMHOTO 00eCTIeueHus

e MeTroabl 1 MHCTPYMEHTAIIBHBIE CPEACTBA YIPABICHUS NHKECHEPHOM
JESTENbHOCTBIO U MIPOLIECCAMU KU3HEHHOTO LIMKJIA IPOTrPAMMHOTO

obecrieueHus



KoHTpors, orieHka u o0ecredeHne Ka4ecTBa MPorpaMMHON PO TYKITHH
[Iporecc pa3pabOTKH MPOrpPaMMHOI0 0OECIICUEHHUS

Yuyactue B CO31aHnHN TEXHUYECCKOM AOKYMCHTAIINH I10 PC3yJIbTaTaM

BBITIOJTHCHUS padoT
OOyueHue u aTTecTalys NoJb30BaTeNIel MPOrPaMMHBIX CUCTEM

Pa3zpaboTka MeToanK 0Oy4eHHs] TEXHUYECKOTO MTepCOHAala U TOCOOUH 1o

IMPUMCHCHHIO ITPOI'PAMMHBIX CUCTEM

TexHuueckast JoOKyMeHTauus (rpaduku padoT, UHCTPYKIIMH, TJIAHBI,

o0opyi0BaHUE, TPOrpaMMHOE 00ECTIEUEHHUE)

[InanupoBanyie U KOOPAUHUPOBAHUE PAOOTHI 10 HACTPOUKE M COMTPOBOKIEHUIO

IPOrpaMMHOTr0 NPOAYKTa

OpFaHI/I3aHHH pa6OTBI MaJIbIX KOJIJICKTUBOB MCIOJIHUTEIICH porpaMMHOIO

MPOEKTa

BBO,Z[ B 3KCILIyaTalluro IMporpaMmMHOIo obOecIeyeHus (I/IHCTaHHHHI/IH,

HaCTpOﬁKa [MapaMcCTpOB, adallTalusd, aI[MI/IHI/ICTpI/IPOBaHI/IG)

[IpodumnakTuyeckoe U KOPPEKTUPYIOIIEE COMTPOBOKIECHUE TPOTPAMMHOTO

MPOJYKTa B MPOILIECCE IKCILTyaTalu



BBEJIEHUE

[Iporpammuas wuHxeHepusi (aHria. software engineering) — NPHIOKEHUE
CUCTEMATHYECKOTO HM3MEPUMOT0 IMOAXOAa K Pa3BUTHIO, OINEPUPOBAHHUIO U
0OCITy’)KMBaHHUIO TPOrPAaMMHOIO OOECIICUCHHUSI, a TaKKe MWCCICIOBAHUI0 JTHX
MOAXOJ0B; TO €CTh, INPHUJIOXKECHHE IUCHUIUIMHBI HHXECHEPUU K IPOTPAMMHOMY
o0ecIeueHuIo.

DTO  UWHTETPUPOBAHWE  NPHUHIMIIOB  MaTeMaTUKH, HWHPOPMATUKH  H
KOMITBIOTEPHBIX HAayK C WHXCHEPHBIMH TOAXOJAMH, pPa3pabOTaHHBIMH  JIS
MIPOU3BOJICTBA OCA3AEMBIX MAaTePUATHHBIX apTe(PAKTOB.

Taxke mporpamMmHasi MH)XCHEpUsS ONpENENseTcss KaK CHUCTEMHBIM MOAXOA K
aHaNMM3y, TPOCKTUPOBAHMIO, OIIEHKE, PEeaTU3aIiK, TECTUPOBAHHIO, OOCITYKUBAHUIO U
MOJICpHU3AIMN TPOTPAMMHOI0 00€ecleueHus, TO €CTh MPUMEHEHUE HHXKEHEPUU K
pa3paboTKe MpOrpaMMHOT0 00ECIICUCHHS.

[Ipomecc mocTaBKM 3a7auM OXBaThIBACT MEWUCTBHS W 3aJa4d, BBITOTHSIECMBIC
MOCTABIIMKOM, KOTOPBIA CHaOKaeT 3aKa3yuka MPOrpaMMHBIM MPOJYKTOM HIIU
ycayrou. JlaHHBIN MpOLEeCC BKIIOYAET ACHCTBUSA:

NuunuupoBanue MOCTaBKM — 3aKJIIOYAETCS] B PACCMOTPEHUU MOCTABIIMKOM
3asIBOYHBIX TPEUIOKEHUN W TPUHSITHH PEHICHUS COTJIACUTBhCS C BBICTABICHHBIMU
TpeOOBAHMSIMU U YCIOBUSMHU WU TIPEIJIOKUTH CBOU.

[InanupoBaHue BKIIOYAET 3a1a4H:

1. mpuHSATHE pEeNIeHUs MOCTABIIUKOM OTHOCHUTEILHO BBITOJTHEHHUS PabOT CBOUMH
CHJIAaMH WY C TIPUBJICUEHUEM CYyOTIOIpsITUnKa;

2. pa3pabOTKy TOCTaBIIUKOM TUIaHA YIIPABJICHUS TMPOEKTOM, COJIEPIKAIIETO
OpraHU3alMOHHYIO CTPYKTYPY MPOCKTA, pa3rpaHUueHNE OTBETCTBEHHOCTH,

3. TeXHHYECKHE TpeOOBaHUsA K cCpeae pa3pabOTKH W pecypcaM, YIPaBICHHUE
CyOTTOAPSTYUKOM.

[Tpomecc pa3paboTku TpemycMaTpWBAET ISHCTBHUS W 3a/Ja4d, BBITOTHSICMBIC
pa3pabOTUYNKOM, U BKIIIOYAET CIICAYIONINE JEHCTBUS:

[ToaroroButenbHas paboTa HAYMHAETCS ¢ BbIOOpA MOJENU Ku3HeHHoro 1ukia 110,

COOTBETCTBYIOILIEH MacIITa0y, 3HAUUMOCTH U CIIOKHOCTH MPOEKTA.



JleiicTBus M 3a7a4m Tpoiiecca JOJKHBI COOTBETCTBOBATH BHIOPAHHOM MOJIEIIH.
Pa3paboTunk moimkeH BRIOpaTh, aaNTUPOBATh K YCIOBUSAM MPOEKTA U UCIIOIH30BaTh
COTJIaCOBaHHBIE C 3aKa3YMKOM CTaHJAPThl, METOJbI U CPEICTBA pa3padOTKHU, a TAKKe
COCTaBUTH IJIAH BBIMOJHEHUS paldoT.

AHanu3  TpeboBaHMI K CHUCTEME IOJpa3yMeBaeT  OIpeJelieHue  ee
(GyHKIHMOHATIBHBIX BO3MOXHOCTEH, MOIH30BaTEILCKUX TPEOOBaHUI, TPEOOBaHUI K
HAJISKHOCTU U O€30MaCHOCTH, TPEOOBAHMI K BHEIITHUM MHTEpdeiicaMm u T. 1.

TpeOGoBaHus ¢ cucTemMe OIEHUBAIOTCS UCXOJS U3 KPUTEPHUEB PEATM3yeMOCTU U
BO3MO>XHOCTH MPOBEPKU MPU TECTUPOBAHUH.

[IpoexkTrpoBaHUEe apXUTEKTYypbl CUCTEMbI HA BHICOKOM YpPOBHE 3aKJIIOYAETCS B
OTIpEJICTICHUH KOMIIOHEHTOB ee oOopynoBanus, [1O u omepaiuii, BBINOIHIEMBIX
AKCIUTyaTUPYIOIIUM CUCTEMY MEPCOHATIOM.

APXHUTEKTypa CUCTEMbI JJOJDKHA COOTBETCTBOBATH TPEOOBAHUSM, MPEABIBISIEMBbIM K
CUCTEME, a TAKKE MIPUHATHIM [IPOEKTHBIM CTAHAAPTAM U METOJAM.
Ananu3z tpeboBanuii k I10 npennonaraer onpeneneHue CieIyonmx
XapaKTEePUCTHK ISl Kaxk10ro komnoHeHTa [10:
1. pyHKIIMOHATBHBIX BO3MOKHOCTEH, BKJTIOUAs XapaKTePUCTUKHU
MPOU3BOUTEIILHOCTH U CPEJIbl PYHKIIMOHUPOBAHUS KOMIIOHEHTA,
BHEIITHUX UHTEP(PEICOoB;
crenuduKauii HaJeKHOCTU U OE30MaCHOCTH;
HPrOHOMHYECKUX TPEOOBAHUM;
TpeOOBaHUI K UCTIOJIH3YEMBIM JJAHHBIM;
TpeOOBAaHUM K YCTAHOBKE U IPUEMKE;

TpeOOBAaHUM K TOJIH30BATEIILCKON JOKYMEHTAIIHH;

0 N o gk~ W N

TpeOOBAHUM K AKCILUTyaTallMM U COTIPOBOXKICHUIO.

TpeboBanus k IIO oreHUBAIOTCS WCXOAS W3 KPUTEPHUEB COOTBETCTBUS
TpeOOBaHMSIM K CHCTEME, pPEATN3yeMOCTH W BO3MOXXHOCTH TPOBEPKU TIPH
TECTUPOBAHUH.

[IpoektrpoBanue apxuTektypsl [1O BkitO4aeT 3amaud (s KaXxJAOro KOMIIOHEHTa

[10):



coznanue 1o TpedoBansaM K [1O B apXUTEKTypy, ONMpenesIoulyl0 Ha BHICOKOM
ypoBHe cTpykTypy 11O 1 coctaB €e KOMIIOHEHTOB;

pa3paboTKy M JOKYMEHTHUpOBaHHME NporpamMmHbix uHtepderico 10 u 06a3
JAHHBIX;

pa3paboTKy NMpeaBaApUTEIbHON BEPCUU MOJIb30BATEIbCKOMN TOKYMEHTAIIUY;
pa3paboTKy U JOKYMEHTUPOBAHHE MPEABAPUTEIbHBIX TPEOOBAaHUH K TECTaM U

riaHam uHTerpanuu I10.

ApXI/ITCKTypa koMnoHeHToB 11O JOJDKHa COOTBCTCTBOBATH Tpe60BaHI/I$IM,

NpCaAbABILICMBIM K HUM, d TAKKC IIPUHATBIM IIPOCKTHBIM CTaHAAPTaAM U MCTO/LaM.

HeranbHoe npoektupoBanue [10 BKIIOYAET CleAyIOMINE 3a1a4HU:

ONKCAaHUE KOMIIOHEHTOB W HHTEeppEHCOB MEXAy HUMH Ha 0Oojiee HU3KOM
YpPOBHE,  JOCTaTOYHOM JUIi KX  IOCIEOYIOUIETO  CaMOCTOSITEIBHOTO
KOJMPOBAaHUS U TECTUPOBAHUS,

pa3paboTKy U JOKYMEHTHUPOBAHUE AETAIBLHOTO MPOEKTA 0a3bl JaHHBIX;
OoOHOBJIEHHUE (TIPU HEOOXOAMMOCTH) MOJIb30BATEIBCKOM TOKYMEHTALINH;
pa3paboTKy U JOKYMEHTUPOBaHUE TPEOOBAaHUM K TECTaM U IUIaHa
TECTUPOBAaHUSA KOMIOHEHTOB [10;

oOHoBIIeHHE TUTaHa uHTerparuu [10.

Koauposanue u TectupoBanue 110 oxBaTeIBaeT 3a/1auu:

1.

pa3paboOTKy U TOKYMEHTHUPOBaHUE KaxX10ro komnoHeHTa [1O u 6a3bl JaHHBIX a
TaKX€ COBOKYITHOCTH TE€CTOBBIX MPOLIEAYP U AAHHBIX JIJISI UX TECTUPOBAHUS;
TEeCTUpOBaHUE Kaxnoro kommnoHeHta 1O u 6a3bl JaHHBIX Ha COOTBETCTBHE
NpPEABSIBIAEMBIX K HUM  TpeOoBaHMsSIM  (pe3yJbTaThl  TECTUPOBAHUS
KOMITOHEHTOB JIOJDKHBI OBITH JOKYMEHTUPOBAHBI );

oOHOBJIeHHE (TIPU HEOOXOAMMOCTH) TI0JIb30BATEIbCKOMN JOKYMEHTAIIUH;

oOHoBNeHue iana uarerpanuu 110.

Nurerpauus 110 npexycmarpuBaet cOOpky pazpaboTaHHbIx KoMoHeHTOB 110 B

COOTBCTCTBHUU C INIaHOM  HMHTCIpalk W TCCTHPOBAHHC arpCrupoOBaHHBIX

KOMIIOHCHTOB.



JIJIsi KaX70r0 M3 arperupoBaHHBIX KOMIIOHEHTOB pPa3pabaThIBAlOTCS HAOOPHI
TECTOB W TECTOBBIC TPOIEAYPHI, MpEIHA3HAUCHHBIC /I MPOBEPKU KAXKIOTO U3
KBUIM(PUKALMOHHBIX ~ TpPeOOBaHMM TMpU  TOCIEAYIOMIEM  KBaTU(UKAITMOHHOM
TECTUPOBAHUH.

KBanudukanronHoe TeCTUpOBAaHHE — 3TO HA0Op KPUTEPUEB U YCIOBHIA,
KOTOpbIe HEOOXOJIMMO BBINOJIHUTh, YTOObI KBaTU(UIMPOBATH MPOTrPAMMHBIM
MPOAYKT KaK COOTBETCTBYIOIIMWA CBOUM CHEeNU(PHUKAASAM © TOTOBBIA K
HCITIOJIb30BAHUIO B YCIIOBUSIX IKCILTyaTallUu.

KBamudukanmonnoe tectupoBanune [0 mpoBoauTcss pa3pabOTYNKOM B
MPUCYTCTBUM 3aKa3uuka (IO BO3MOXKHOCTH) I JEeMOHCTpamuu Toro, 4to [1O
YIOBJIETBOPSIET CBOMM CHEIU(PUKAIMIM U TOTOBO K HCIIOJIb30BAHUIO B YCIOBHSIX
sKcIuTyatanuu. KBanupuKamMOHHOE TECTHPOBAHUE BBITIONHACTCS IS Ka)JI0TO
komrioHeHTa [1O mo BceM paszgenam TpeOOBaHMI TMPHU MIUPOKOM BapbHUPOBAHUU
TECTOB.

[Ipm 3TOM Takke IMPOBEPSIIOTCSA IMOJHOTA TEXHHYECKOW W IOJIB30BATEIHCKOMN
JIOKyMEHTAIIUU U €€ aJIEKBaTHOCTh caMuM KommoHeHTam [10.

WHuTerpanusi CUCTEMBI 3aKIII0YaeTCs B COOpPKE BCEX €€ KOMITOHEHTOB, BKITFOUAS
[10 u obopynoBanue. [locie uHTErpanvu cucrema, B CBOIO O4epe/b, MOJABEPraeTcs
KBATM(PUKAIMOHHOMY TECTUPOBAHHIO Ha COOTBETCTBUE COBOKYITHOCTH TPEOOBaHU K
Hell. [Ipu 3TOM Taxke MpOU3BOIUTCS OGOopMIICHHE U MPOBEPKA MOJHOTO KOMITJIEKTA
JIOKyMEHTAI[UU Ha CUCTEMY.

VYceranoBka 1O ocymiectBisieTcs pa3pabOTUMKOM B COOTBETCTBHM C IUIAHOM B
TOH cpeme W Ha TOM OOOPYIOBaHWH, KOTOpPBIE MPEAYCMOTPEHBI TOTOBOpoM. B
IpoIecCe YCTAaHOBKHM MpoBepseTcss padorocrnocodHocth 10 m 6a3 manHbIX. Ecim
yCTaHaBJIMBAEMOE MPOTPAMMHOE OOCCIICUCHHE 3aMCHSCT CYIICCTBYIOIIYIO CHCTEMY,
pa3paboOTYUK JOJKEH OO0ECHeYnTh WX MapajuieibHoe (YHKIIMOHUPOBAHHE B
COOTBETCTBHH C JIOTOBOPOM.

[Tpuemka I1O mpemycmaTpuBaeT OICHKY pe3yJbTAaTOB KBaIU(UKAIIMOHHOTO
tectupoBanus 110 u cucTemMbl U TOKYMEHTUPOBAHUE PE3YJIbTATOB OICHKH, KOTOPHIE

MPOBOAATCSA 3aKa3uMKOM C TIOMOIIBI0 pa3padboTunka. Pa3paboT4YMK BBIOIHSIET



okoHYaTenbHyl0 mnepeaauy [IO 3aka3uMky B COOTBETCTBUM C JOTOBOPOM,
oOecrniednBast MPU 3TOM HEOOXOAUMOE 00yUEHHUE U TTOIEPKKY.

[Ipouiecc »oKcruTyaTallud OXBaThIBAaeT JCHCTBUS U 3a7auyd  olepaTopa —
OpraHu3alyu, SKCIUTYaTUPYIOUIEW CUCTEMY U BKIIFOYAET JICUCTBHUS:
[loaroToBuTenbHast paboTa — MPOBEJICHUE ONIEPATOPOM CIEAYIOIIMX 3a]1ay:

® [UJIaHUPOBAHME JIEUCTBUM U PaOOT, BHIMIOJHAEMBIX B IPOIECCE

® DOKCIUTyaTallud, U YCTAaHOBKY AKCIUTYyaTal[MOHHBIX CTAaHIAPTOB;

e oOmpeeTeHUe MPOIEayp JOKATU3AMNK U pa3perieHus mpoOeM, BOSHUKAIOIINX
B IIPOIIECCE IKCILTyaTaI|u.

DKCIUTyaTallMOHHOE TECTUPOBAHUE OCYILIECTBIACTCS I KaXKIOH O4YepeaHOu
peIaKIMu MPOTPaMMHOTO MPOJYKTA, MOCIE Yero OHa MepenaeTcsl B IKCILTyaTallUIo.
OKCIUTyaTanuss CHCTEMBI BBINIOJHSAETCA B MPEAHA3HAYEHHOM ISl 3TOrO Cpele B
COOTBETCTBHHM C MOJIb30BATEIbCKON IOKYMEHTAIUECH.

[Tonnep:xka monb30BaTENEN 3aKIF0YAETCA B OKa3aHUU TOMOIIM ¥ KOHCYJIbTalud
pu 0OHApYKEHUHU OIMUOO0K B mporiecce skcruryartaiuu [10.

[Iporecc compoBOXACHUS TTpeAyCMaTpUBAET JSUCTBUS U 3a/1a41, BHITIOJIHIEMbIC
cny0oit compoBoxaeHus. B coorBerctBum co crangaproMm I[EEE-90 mon
CONPOBOKJICHHEM NTOHUMAaETCsl BHeceHne n3MeHeHnuid B 110 B 1ensax ucnpapieHus
OmMMOOK, TOBBIIMICHUSI MPOUZBOAUTEIBHOCTH WM aJanTallui K HW3MEHUBIIUMCS

YCIIOBHUSIM pabOThI HJIK TPEOOBAHUSIM.



TPEBOBAHUA K TTPOTPAMMHOMY OBECITEYEHUIO

[Ipexxne Bcero, xopolasi mporpamma J0JDKHA JIeJaTh TO, YTO OXKHIAET OT HEe
3aKa3uyMK — T.€. YAOBJICTBOPATH TpeOOBaHUSM 3aka3uymka. Takue TpeOOBaHUS
Ha3bIBAIOT (PYHKITNOHATHHBIMHU.

Ho kpoMme @¢yHKIMOHANBHBIX TpPeOOBaHUI, CYIIECTBYET e€Ie psia  OoOLuX
XapakTepUCTUK, KOTOPbIM B TOW WM HMHOM CTENEHW AOJKHA 00JiafaTh Kaxaas
nporpamMma. OTH XapaKTEepPUCTUKU TPUHITO HA3bIBaTh HEPYHKIMOHAIbHBIMU
TpeOOBAHUSIMHU.

K HepyHKIIMOHAIBHBIM TPEOOBAHUSIM OTHOCST:

Conpogoorcoaemocms (maintainability). ConpoBoXaeMOCTh O3HA4aeT, YTO
nporpaMma JOJbKHA OBITh HamukcaHa C pacyeToM Ha JalbHeillee pa3BUTHE. OTO
KPUTHYECKOE CBOMCTBO CHCTEMBbI, T.K. U3MeHeHHs [IO HeuszOexHbI BCIEICTBUE
U3MEHEHUs O13Heca.

ConpoBoxAeHUE TPOrpaMMBbl BBITIOJIHSIOT, KaK MPABUIIO, HE T€ JIOJIU, KOTOPbIC
ee pazpadarbeiBain. ConmpoBOXIaeMOCTh BKIIOYACT TAKUE DJIEMEHTHI Kak

1. HanmuuMe U MOHATHOCTH MPOEKTHON JOKYMEHTAIINH,

2. COOTBETCTBHE MPOCKTHOW JOKYMEHTAITUH UCXOTHOMY KO,
3. HOHATHOCTH UCXOIHOI'O KOJa,

4. mpocTOTa UBMEHEHUH UCXOHOTO KOJa,

5. mpocrtoTa 100aBICHUS HOBBIX (DYHKITUH.

Haoescnocmo  (dependability). Hapexxnocts I1O BkiFOWaeT Takue SJIEMEHTHI
KakK:

1. OTKa30yCTOWYMBOCTH — BO3MOKHOCTh BOCCTAHOBJICHUS MPOTPAMMBI U JIaHHBIX
B ciIy4ae cOoeB B padoTe.

2. besomacHocTe — cbObou B paboTe mporpaMmbl HE JOJKHBI MPUBOAUTH K
OMAaCHBIM MOCJIEICTBUSAM (aBapHsIM).

3. 3alunieHHOCTh OT CIyYallHBbIX WM NMpPEJHAMEPEHHBIX BHEUIHUX BO3JACHCTBUI

(3amura OT Aypaka, BUPYCOB, criama).



dpdexmusnocms (efficiency). 10 He AOKHO BHYCTYIO TPAaTUTh CHCTEMHBIC
pecypchl, Takue Kak IaMsATh, IPOIECCOPHOE Bpems, KaHajibl CBs3H. I[loaTomMy
s dextuBHOCTh [10 o11eHMBaAETCA CAEAYIOMIUMHU MMOKA3ATEISIMU:

e BpeMs BBINIOJIHEHUS KOJa,

® 3arpy>XeHHOCTh MPOIIECCOpa,
e 00BeM TpebyeMoi mamsTu,
® BpeMs OTKIIMKA U T.II.

Yoobcmeo ucnonvzosanua (usability). IIO nomkHO OBITH JIETKUM B
UCIIONB30BaHUHU, TNPUYEM HMMEHHO TEM THUIIOM II0JIb30BaTeNei, Ha KOTOPBIX
paccuMTaHO MPWIOKEHHE. OTO BKIIOYAeT B ceds MHTepdeiic Monb3oBaTens U
aJIeKBaTHYIO JOKyMEHTAIIHIO.

[Tpuuem, nonb30BaTENbCKU HHTEP(DENC JOIKEH OBITh HE UHTYUTHUBHO, a
po(heCCHOHATIBHO MOHATHBIM MOJIb30BATEINIO.

Crnenyer OTMETHUTBH, YTO peaju3anus He(QyHKIMOHAIBHBIX TPEOOBAHUN YACTO
TpeOyeT OONBIINX 3aTpaT, 4eM (HYHKIIUOHATHHBIX.

Tak, compoBoXXgaeMocTh TpeOyeT 3HAYMTEIBHBIX YCHUIUN MO MO KAHUIO
COOTBETCTBHS MPOEKTa HCXOAHOMY KOAY M TPHUMEHEHHUS CIEeHUaIbHBIX METOJIOB
CO3/1aHUsI MOIU(PULIPYEMBIX TPOTPAMM.

HanexxHocTh — [OTOJHUTENBHBIX CPEICTB BOCCTAHOBIICHUS CHUCTEMBI TIPHU
cOosix. D(P(DHEeKTUBHOCT, — MOMCKA  CIEUUAIbHBIX APXUTEKTYPHBIX pEIIEHUN U
ONTUMU3ALIUU KOJA.

A ymoOCTBO — TPOEKTHPOBAHUS HE «HUHTYUTHBHO» TMOHSTHOTO, a

npodeccuoHaNbHO MOHATHOTO UHTEp(deiica Moab30BaTEsl.
I[TPO®ECCHUOHAJIBHBIE U 9TUYECKUWUE TPEBOBAHIM A

Pa3BuTne cpeacTB BBIUMCIUTENBHON TEXHUKH, KOMMYHUKALIMA U POTPAMMHBIX
cucteM (Internet, TenmekoMMyHUKaIMKU, pacnpeneiaeHHble cucteMbl, [P tenedonus,
KOMITBIOTEPHBIE MIPbl MU OOydYarou[Me MporpaMMbl) OKa3bIBaeT Bce OoJbliee

BO3JICUCTBHE HA OOIIECTBO.



Ponp cnenuanucToB Mo mporpaMMHOMY OOECIIEUEHHUIO HpPU ITOM BCE BpeMs
Bo3pacTaeT. OHM pabOTAIOT B ONPEAECICHHOM IPABOBOM U COLMAIBHOM OKPY>KEHHH,
HAXONATCS TMOJ JIEHCTBHEM, MEXAYHApOJIHBIX, HAIMOHAIBHBIX W  MECTHBIX
3aKOHOJATEJbCTB.

SIcHO, YTO MPOTPAMMUCTHI, KaK U CIELUATHUCTBI APYTUX NpOoQeccuid, TOIHKHBI
ObITh YECTHBIMH U TOPSAOYHBIMH JIOAbMH. HO BMecTe ¢ TeM, IpOrpaMMHUCTBI HE
MOTYT PYKOBOJICTBOBAThCSI TOJBKO MOPAJbHBIMA HOPMAaMH WU IOPUANYECKUMU
OTpaHUYEHUSIMH, T.K. OHH OOBIYHO OBIBAIOT CBsI3aHBl OoJiee  TOHKHUMHU
npo¢ecCUOHATBHBIMU 00513aTEIbCTBAMU:

Konguoenyuanbnocms — nporpaMMHBIE CHELUANIUCTBI JIOJDKHBI  YBaXKaTh
KOH(QUACHIMAIBHOCTh B OTHOLICHWHM CBOMX paboTojareiedl WM 3aKa3uyuKOB
HE3aBUCHMO OT TOT'0, ITOAMUCHIBAJIOCH JIU MU COOTBETCTBYIOILIEE COTJIAIIEHHE.
Komnemenmnocms — TpOrpaMMHBIA CIIELMATNCT HE JOJDKEH 3aBbIIIATh CBOM
UCTUHHBINA YPOBEHb KOMIIETEHTHOCTH M HE JIOJDKEH CO3HATENIbHO OpaThes 3a padoTy,

KOTOpasi 3TOMY YPOBHIO HE COOTBETCTBYET.

3awuma uHmeneKmyanbHoOU COOCMEEHHOCMU —  CIEUHUAIUCT  JIOJDKEH
coOJIo1aTh  3aKOHOJATEJIILCTBO M MNPUHIMUIIBI  3alUTHl  WHTEJJIEKTyaJbHOU
COOCTBEHHOCTH TPU MCIOJb30BAaHUN YY>KOH HMHTEIUICKTyaJIbHOW COOCTBEHHOCTH.
Kpome Toro, oOH [dOMKEH 3amuiiaTh WHTEUICKTYalbHYI0 COOCTBEHHOCTH

paboTojarens U KIMEHTA.

MATEPHUAJIbI IPAKTUUYECKHUX 3AHATUH

O01mmue TpedoBaHMSs

Pa3paGotat ®  peanu3oBaTh  TPYINIOBOM  MPOTPAMMHBINA  TPOEKT,
COOTBETCTBYIOIIUKA ycioBHio 3ananus. ChopMuUpoBaTh MaKeT AOKYMEHTAIMH K
npoekty. Pa3paborars mpe3eHTaluio U JOKIIA/, MPOU3BECTH 3aAIIUTY IPOCKTA.

3aganmue 1.



Pa3zpaboTaTh 1 peann3oBaTh MPOrPaMMHBIN MTPOEKT, MPOU3BOASIINANA PACYETHI IO
KOMMEPUYECKOMY KPEAUTY OTAEIBHOTO MOJIb30BATEIIS.
[Iporpamma A0JIKHA MTO3BOJIATH MOJIB30BATEIO:
e PaccunThIBaTh €KEMECAUYHBIN TIATEK MO KPEIIUTY.
e [loka3bIBaTh OOILYIO0 CyMMY JOJTA.
e [loka3bIBaTh MeperviaTy 3a Kpeaur.

L COXpaHHTB JaHHBIC O IINIaTCXKaxX.

3ananue 2.
Pazpaborars u peanuzoBaTh IPOrpaMMHBINA MPOEKT, MOAACPKUBAIOIINA PabOTy
C YKCJIaMU, 3alMCAaHHBIMU B PA3JIMYHBIX CUCTEMAaX CUMCIICHUS. C OCHOBAHUSIMU OT 2
10 36;
[IporpamMmma a0JIKHA O3BOJISITH MOJIB30BATEIIIO:
e IllogaepxuBaTh pabOTy C YUCIAMM, 3alMCAHHBIMU B Pa3JIMUHBIX CHUCTEMax
CUMCJICHHMS C OCHOBAHMSAMH OT 2 10 36;
e (OOecneunBaTh IEPEBOJ IEIBIX MU APOOHBIX YHCEN M3 OOHOM CcHCTeMax
CUMCJICHUS B JIPYTYIO;
e CoBepuiarh BBIUYUCIUTEIbHBIC ONEpalK (CI0KEHHE, BHIYUTAHUE, YMHOKEHHE,
JIeJICHNEC)B PA3JIMYHBIX CUCTEMAaX CUMCIICHUS;
e (OOy4arh MOJB30BATEIISI OCHOBHBIM IIpaBUJIaM IEPEBO/Ia B CUCTEMaX CUUCIICHHS
U3 JIECATUYHON CUCTEMbI CUMCIICHUS B JIFOOYIO IPYTYIO U 0OpaTHO;
13 JIBOMYHON CHUCTEMbI CUHMCIICHUSI B BOCBMEPHUUYHYIO U IIECTHAIATEPUUHYIO.

L4 HpOBepHTB 3HAHHMA ITOJB30BAaTCIIAA O IICPCBOAC YHUCCII B CUCTCMbI CUUCIICHMA.

3ananmue 3.

3agadeil mpoeKTa SIBISETCS CO3JaHUE MPUIIOKEHUS, TMOMOTAIOIIee YUYECHHKaAM
CaMOCTOSITEJIbHO TOJITOTOBUTHCA K PELICHUIO OJHOro u3 3amaHuid EI'D 1o
unpopmatuke u WUKT — 3amanus Al13. Heobxomumo mnpenocTaBUTh YUYEHHUKY
BO3MOKHOCTH:

e (opmMupoBaHus 3a/1aHUS,



® BBOJAa COOCTBEHHOT'O OTBETA,
® IIPOBEPKHU NPABUIBHOCTH OTBETA

¢ TIOJYUYCHUSA HAITIIAHOIO O0OBSCHEHHUS PCIICHUA.

3ananmue 4.
Pazpabotate W peanu3oBaTh MPOTPAMMHBIA  TMPOEKT,  BBIOJHSIOUIUI
CJIEIyIOLIME 3a1a4u:

e (OOecneueHre BBOZIA MOJNB30BATENEM JAHHBIX O e€ro pesynsrarax EI'D u
xenaeMbix BY3ax/HanpaBneHusx.

e OuneHka IIaHca Ha TOCTYIUIEHHME IIOJIb30Barelsl Ha KaXIO€ JOCTYIHOE
HaIpaBJICHUE, MCXOAS W3 BBEACHHBIX II0JIb30BATEIEM HA4YalbHBIX JIAHHBIX
(HanmeHoBaHMs caaHHbIX 0 EI'D mpenMeToB u 6aiibl 10 HUM, HAMMEHOBaHUS
uHTepecyeMbix BY30B 1 nHTEpeCcyeMbIX pa3esioB HalpaBiIeHU).

e OtoOpakeHHne pe3ysbTara OLEHKH: Tabnuma ¢ 3arojaoBkoM «Hampasienne —
BY3 — IlpoxomHoii ©Oamn — TpeOyemble MpeAMEThl — IIAHC Ha

IMOCTYIINICHHUC), OTCOPTUPOBAHHAS I10 IAHCY Ha ITOCTYIIJIICHHUC.

3ananue S.
PazpaboTtath u peann3oBaTh NPOTPAMMHBIA MPOEKT, MPOTHOZUPYIOMIUN C
HEKOTOPOM BEPOSTHOCTBHIO MPOSIBJIEHUE TEX WU UHBIX HACIIEICTBEHHBIX IPU3HAKOB.
[IpenocTaBUTh NOJIB30BATENO BO3MOKHOCTH:
® 3aM0JIHEHUS I'€HEAJOTHYECKOrO IPEBA CEMBHU.
e lI3MeHEHUS TEHETUYECKUX PU3HAKOB JUJISL KAXKJIOTO €T0 YJIEHA CEMbH.
e Coxpanenus B b/] mnpopmanuu o nepeBe M MpU3HAKaX, CIUCKE JOCTYIHBIX

IIPHU3HAKOB U UX KJ'IaCCI/I(bI/IKaHI/II/I.

JlaGopaTopHbie padoThI
JlaGopaTopHnas padora Nel. IToctanoBka 3a1auu

» dopMupoBaHue cocTaBa MPOSKTHHIX TPyNIl. Pacnipenenenue poseit B rpytire.



* BpiOop Tembl MpoeKTa U3 MPEAJOKEHHOTO CHHUCKa, JH00 MpenIoXKeHHe
VHULIMATUBHOU TEMBI.

* AHasn3 npeaMeTHON 00JIacTH: ONpENENIEHUE IPAHULl TPEIMETHON 00JIacTH,
OCBOCHHME OCHOBHBIX IMPUHUMUIIOB OPTaHU3ALUU JESITEIBHOCTH U MPOOJIEM B TaHHOU
peaIMEeTHON 00JIacTH.

« O630p ¥ aHalIM3 CYIIECTBYIOLIUX pelIeHui: (opMuUpoBaHHEe Habopa
KpUTEpUEB, TOUCK M KJIACCH(PHUKAIUS CYIIECTBYIONIMX pEIICHUH, BBIBOA O
HEOOXOAUMOCTH pa3pabOTKH IPOrPaMMHOI CUCTEMBI.

» ®opMynpoBKa HEPOPMAIBHOM MOCTAHOBKH 33/1a4H.

* [IocTpoenne nuarpaMMbl BAPUAHTOB UCIIOJIB30BAHMUS.

° I[OKYMGHTHPOB&HI/IG PE3YJIbTAaTOB pa6OTI)I.

JlaGopaTopHuasi padora Ne2. [IpoekTHbIe pelieHuUs.

* O630p U pa3paboTka HEOOXOAMMBIX MAaTEMAaTHUYECKUX METOJIOB PEIICHUS U
aJITOPUTMOB.

* OO0CHOBaHUE BHIOOPA CPEJICTB peasIU3alUu.

» ®opmupoBaHKEe OOIMUX TPEOOBAHUN K MPOTPAMMHOMY MPOAYKTY.

» ®opmupoBaHne PyHKIIMOHAIBHBIX TPEOOBAHHI MPOTPAMMHON CUCTEMBI.

* JlokyMeHTUpOBaHUE pPe3yabTaTOB PAOOTHI.

JlaGopaTopHnasi padora Ne3. PazpaboTka mpoeKkTa nporpaMMHON CUCTEMBbI

* [IlpoektupoBanue wuHTepdeiica mnporpaMMHON cuctembl. ColOnroaeHue
TpeboBaHM ya00CTBa IS TIOJIb30BATEIICH.

* [TocTpoenue nuarpaMmMbl COCTOSTHUM.

* Pa3zpaboTka apXUTEKTypbl IPOrpaMMHON cUCTeMbl. KOMIIOHEHTBI CUCTEMBI.

* JlokymeHTHpOBaHHUE PE3yIbTATOB PaOOTHI.

JlabGopaTopHnasi padora Ne4. CTpyKTyphl JaHHBIX POIPAMMHOMN CUCTEMBbI
» Onucanue BHYTPEHHUX CTPYKTYP JaHHBIX.

* [TocTpoeHue nuarpammsl CyLIHOCTEM.



* Onucanue ¢popmata (ailsos.

* Onrcanue BemHero (opMara JaHHBIX.

JlaGopaTopHas padora NeS. Peanuzanus nporpaMMHON CUCTEMBI
* Pa3paboTtka minaHa peanusanuy MporpaMMHOI CHCTEMBI.
* ABTOHOMHas peaiun3alys KOMIIOHEHT CUCTEMBI.
* Pa3zpaboTka cTpaTerusi T€CTUPOBAHUS MPOTPAMMHOMN CUCTEMBI.
* ABTOHOMHAs U KOMILJIEKCHAsI OTJIa/IKa POrpaMMHOM CUCTEMBI.
* DOKCIIEPUMEHTAJIBHOE TECTUPOBAHUE TPOTPAMMHOM CHUCTEMBI.

* TexHUUECKHE XApPaKTCPUCTHUKHU CUCTCMBI.

JlabopaTopHasi padora Ne6. [Ipe3enTannst nporpaMMHOIO MPOIYKTA.
* OpopmiieHne oTyeTa 0 pa3padoTKe MPOrPaMMHOI CUCTEMBI.
* PazpaboTka u opopMiieHHE MOTB30BATEIHLCKOM HHCTPYKITUU.
* Pa3pabotka ycTHOro A0KJIaaa 0 pa3paboTKe MPOTrPAMMHOMN CUCTEMBI.
* Pa3paboTka u co3gaHue Mpe3eHTalUU K YCTHOMY JTOKJIany.
* 3amura npoekra. OneHKa NpOoeKTOB APYTUX MPOEKTHBIX TPYMI.
byHkuuii (mapameTpbl (QYHKIIUHA BBOISTCS TIOJB30BAaTElIeM JUISI Ka)JI0TO

AJIEMEHTa BEKTOpA pe3yibTaTa OTAEIbHO, TPU (POPMUPOBAHUU BEKTOPA QYHKLIUN).



MarepuaJibl 1151 OPraHU3aANMH CAMOCTOSATEIbHOH PadoThHI CTYICHTOB
[Tpennocbuiku 1 uctopus

B kon1e 60-x — Havane 70-X TOA0B MPOIIIOTO BeKa MPOU30IILI0 COOBITHE, KOTOPOE BOIILIO B
UCTOPHUIO KaK MEPBbIi Kpu3uc nporpaMmupoBanus. CoObITHE COCTOSIIO B TOM, YTO CTOMMOCTD
IPOrPaMMHOTr0 oOecreueHus cTaja IpUOIMKATHCS K CTOMMOCTH allllapaTypshl («wkene3ay), a
JMHAMHMKa pOCTa 3TUX CTOMMOCTEH M03BOJIsIa IPOrHO3UPOBATh, UTO K cepennHe 90-ronoB Bce
YeJI0BEYECTBO OYAET 3aHMMAThCs pa3pabOTKOM MporpaMM i KOMITbIOTEPOB. Toraa u 3aroBopuiu
0 NPOrpaMMHOM MH)KEHEPUH (MJIM TEXHOJIOTMH IIPOrpaMMUPOBAaHMsI, KaK 3TO Ha3bIBajloch B Poccun)
KaK O HEKOTOPOW AMCLMILIMHE, LEIbI0 KOTOPOH SIBIISIETCS COKpAIIeHUe CTOUMOCTH MPOTPaMM.

C tex nmop nporpaMMHas UH>KEHEpHsI MPOoIILIa T0CTATOYHO OYpHOE pa3BUTHE. DTaIllbl pa3BUTHUSA
POrPaMMHOM MHKEHEPUU MOKHO BBIIENATH MO-pa3HoMy. Kaxablil aTarl cBs3aH ¢ MOSIBICHUEM
(MM OCO3HAHMEM) OYEPETHOM MPOOIEMBI M HAXOXKICHHEM IYTEeH U CIIOCOOO0B PeLIeHHs ITON
npobsiembl. Ha cnaiine npeacrasiens! psag QyHIaMEHTATbHBIX TPo06ieM pa3padOTKH MPOrpaMM U
HalIeHHBIX (YHIAMEHTAIBHBIX METO/IOB MX PEIICHUS. DTH METO/bI U IO CeH JIEHb COCTABIISIOT
OCHOBY MOAXO0/0B K MPOCKTHPOBAHUIO IPOIPAMMHBIX MPOJYKTOB.

1.1.1. IloBTOpHOE HCMOJIb30BaHNE KOAA (MOYJIbHOE MPOrPAMMHUPOBaHME)

[TpoGiema. Ha nepBbIx 3Tamax CTaHOBJICHHS MPOTPAMMHON MH)KEHEPHH (Ja’ke KOTla OHA TakK eIlle
HE Ha3bIBAJIaCh) OBUIO OTMEUYEHO, YTO BBICOKAsi CTOMMOCTb ITPOrPaMM CBsI3aHa C pa3paboTKOi
OJIMHAKOBBIX (WJIM TOXO0KUX) (PparMeHTOB KO/1a B PA3IMYHBIX Mporpammax. BeI3BaHo 3T0 ObLIO
TEM, UTO B Pa3JIMYHbIX [IPOrpaMMax KakK 4acTH 3THX IPOrpaMM pelIajiiCh OJIMHAKOBbIE (MU
MOXO0’KHE) 3a7auu: pellieHUEe HETMHEHHBIX YPaBHEHUI, pacyeT 3apab0THOI MIaThl, ...
Hcnonp30BaHne Ipy CO3AaHUU HOBBIX MIPOTPaMM paHEe HAMMCAHHBIX (ParMEHTOB CYJIUIIO0
CYIIIECTBEHHOE CHI)KEHHE CPOKOB U CTOUMOCTHU Pa3zpabOTKHU.

MopynpHoe nporpaMmMupoBanue. [ TaBHbIN MPUHIKAI MOAYJIBHOTO IIPOrPaMMHUPOBAHUs COCTOSII B
BBIJIETICHUH TakuX (hparMeHToB U 0OPMIICHHH WX B BUAE Moaynei. Kaxaplit Moayns cHabx)amncs
ONMCAaHHUEM, B KOTOPOM YCTaHABIUBAIKCH [TPaBUIIA €r0 UCIOJIb30BaHUs — MHTEPQEIC MOTYIIS.
WuTtepdeiic 3anaBain cBsi3u MOAYIS C OCHOBHOM MPOrpaMMOM — CBSI3U IO JaHHBIM U CBSI3H 110
yrpasieHuo. I[Ipy 3ToM BO3MOKHOCTh TOBTOPHOTO MCIIOJIB30BAaHUS MOAYJIEH OIpenesIach
KOJIMYECTBOM U CIIOKHOCTBIO 3TUX CBS3€H, UM HACKOJIBKO OTU CBS3U yIaJI0Ch COITIACOBBIBATH C
OpraHM3alell TaHHBIX U yIpaBJIeHUs] OCHOBHOM MporpaMMbl. Hanbosnee npocTbIMu B 3TOM
OTHOLLIEHUU OKA3aJIMCh MOJYJIA PEIICHUS MAaTEMaTUYECKUX 3aJ1a4: PELICHNs YPABHEHUN, CHCTEM
YpaBHEHUH, 3a/1a4 onTuMu3annu. K HacTosmemMy BpeMEHN HAKOIUIEHBI U YCIIEIIHO UCIIOJIb3YOTCS
OompIIre OMOTUOTEKH TAKUX MOTYJEH.

JI1s1 MHOTHX APYTHX THUIIOB MOJYJIEN BO3MOKHOCTh X ITOBTOPHOI'O UCIIOJIB30BAaHUs OKA3a1ach
npo0JeMaTHYHOM B BUy CIIOKHOCTH MX CBsi3€il ¢ OCHOBHOM nporpamMmoii. Harpumep, Motyiib
pacuera 3apIuiaThl, HATUCAHHBIN JJI OTHOM (PUPMBI, MOKET HE MOAOUTH AJIs APYTOH, T.K. 3apIuiaTa
B 3TUX (pUpMax pacCUMTHIBAETCS HE BO BCEM OMHAKOBO. [IoBTOpHOE MCTIONIb30BaHNE MOYJIEH €O
CJIOKHBIMU UHTEpdeHcaMu SABIISIETCS TOCTATOUYHO aKTyalIbHOU M 1O cel JAeHb. [ ee pemenus
pa3pabaTbIBaloTCs crielnanbHble (YOPMBI (CTPYKTYpBI) IPEACTABICHUS MOAYJIEH U OpraHu3aluy ux
uHTEp(PEcoB.

1.1.2. PocT CJIO:KHOCTH MPOrpaMM (CTPYKTYpPHOE MPOrpaMMHpPOBaHMNeE)

[Mpo6aema. Cnenyromuii sTan Bozpactanust crouMocty [10 ObuUT CBSA3aH C EPEXoI0M OT
pa3pabOTKH OTHOCUTEIBLHO MPOCTHIX IPOrpaMM K pa3pabdOTKe CIOKHBIX MPOTPaMMHBIX
KOMIUIEKCOB. K uncily Takux ClI0HBIX IPOrpaMM OTHOCSATCS: CUCTEMBI YIIPaBICHUS
KOCMUYECKHMH 00bEKTaMHU, YIIPaBICHUsSI 0OOOPOHHBIM KOMILJIEKCOM, aBTOMAaTH3aI[Ul KPYITHOTO



¢uHaHCOBOTO yUpexaeHUs U T.J1. CII0)KHOCTh TAKMX KOMIUIEKCOB OLIEHUBAJIACH CIIETYIOIIUMHU
NIOKa3aTeISIMH:

1. Bonbuioit 06beM KoJia (MUJUTHOHBI CTPOK)

2. bonpIoe KOJIMYECTBO CBSI3EH MEXKIY JIEMEHTaMH KOJia

3. Bonbmoe konmu4ecTBO pa3pabOTYNKOB (COTHU YETIOBEK)

4. bBomnbIloe KOJIMYECTBO MOIb30BaTEIeH (COTHH U THICSYH)

5. JnutenbHOE BpeMs UCIIOJIb30BaHUS
Jns TaKuX CIIOYKHBIX IIPOTPaMM OKa3aJI0Ch, YTO OCHOBHAS YacTh MX CTOMMOCTH IPUXOJUTCS HE HA
CO3J1aHMe MPOrpamMM, a Ha UX BHEAPEHUE U dKCIUTyaTanuio. [1o aHanoruu ¢ mpoMeIuIeHHON
TEXHOJIOTUEH CTaJIM TOBOPUTH O )KU3HEHHOM IMKJIE IPOTPaMMHOTO MIPOIYKTa, KaK O
MIOCJIEIOBATEILHOCTH OTIPEICIIEHHBIX TAIOB: ATala MPOESKTUPOBAHUS, Pa3pabOTKH, TECTUPOBAHUS,
BHEJIPEHUS U COIIPOBOXKICHUSL.
CTpyKTypHOE MPOrpaMMUpPOBaHKE. JTal COMPOBOXKICHHS TPOrPAMMHOTO KOMIUIEKCA BKITFOYAT
JEWCTBHS 1O MCIIPABJICHUIO OIIMOOK B pabOTe MPOrpaMMbl M BHECEHHIO U3MEHEHUH B COOTBETCTBUH
C U3MEHUBIINMHUCS TPEeOOBAaHHUAMHU MoJIb30BaTeaei. OCHOBHAs MPHUYMHA BHICOKOM CTOMMOCTH (2
HOPOil 1 HEBO3MO)KHOCTH BBINIOJTHEHHS ) ATaIla COMPOBOXKICHHS COCTOSIIA B TOM, YTO IIPOrPaMMBI
OBUIM TUIOXO CITPOEKTHUPOBAHBI — IOKyMEHTANUs ObUIa HE MMOHATHA M HE COOTBETCTBOBANIA
POrpaMMHOMY KO/, @ caM ITPOTPaMMHBII KO/ ObUT OYeHb CII0XKEH U 3amyTaH. HyxHa
TEXHOJIOTHSI, KOTOpast 00ECIIeUUT «IIPAaBIIIBHOEY MPOCKTUPOBAaHKUE U KojupoBanue. OCHOBHBIE
NPUHIXIBI TEXHOJIIOTHH CTPYKTYPHOTO POSKTUPOBAHUS U KOTUPOBAHMUSL:

— Hucxopsmee QpyHKIIMOHATEHOE TPOSKTHPOBAHUE, IPH KOTOPOM B CHCTEME BBIIEISIOTCS
OCHOBHBIE (DYHKIIHOHAIBHBIE TIOJICHCTEMBI, KOTOPBIE TIOTOM Pa30MBaIOTCS Ha
MOJICUCTEMBI U T.J1. (IPUHIIMIT «PA3JCIIsIi U BIACTBYIOY)

— IlpumeHenue crienuagbHBIX S3BIKOB MPOSKTUPOBAHMS U CPEICTB aBTOMATH3AINN
UCTIOJIb30BAHUS ITHX S3BIKOB

— JlucumrninHa IpOeKTHUPOBAHUS M Pa3padOTKU: TNIAHKPOBAHNE M JOKYMEHTHPOBAaHHUE
MIPOEKTa, MOIAEPIKKA COOTBETCTBUE KOJIA IPOCKTHOM JOKYMEHTAIIH

— CrpykrypHOe KoJupoBaHue 6e3 goto

1.1.3. Moaunpuxauus nporpamm (OOII)

[Tpo6aema. Crnenytomas npodiiema pocta CTOMMOCTH IPOrpaMM ObLIa BbI3BaHA TEM, YTO
U3MEHEeHHEe TPeOOBaHMI K TPOTpaMMe CTal BOZHUKATh HE TOJIBKO HA CTAJMH COMPOBOXKICHHUS, HO
¥ Ha CTaJIUH MMPOEKTUPOBAHMS — MPoOIIeMa 3aKa3unKa, KOTOPHIi He 3HaeT, uTo oH xo4eT. Co3manue
IPOTPaMMHOTO MPOAYKTA MPEBPATHIIOCH B €r0 MEpMaHEHTHOE MepenpoeKTHpoBanue. BozHuk
BOIIPOC KaK MPOEKTHPOBATH U MUCATh MTPOTPAMMBI, YTOOBI 00ECIIEYNTh BO3MOKHOCTh BHECCHUI
U3MEHEHUH B IPOrpaMMy, HE MEHSS paHee HalMCaHHOTO KOAA.
OOBEKTHO-OPUEHTUPOBAHHOE TPOrpaMMUpoOBaHue. PerenrneM 3Toit mpoOieMsl cTano
UCIIOJIb30BaHUE M0/IX0/Ia WM METOAA, KOTOPBIH CTallu Ha3bIBaTh 00bEKTHO-OPUEHTUPOBAHHBIM
NPOEKTHPOBAHUEM H TTporpaMMupoBaHueM. CyTh MOJIX0Aa COCTOUT B TOM, YTO BBOJUTCS MTOHATHE
KJlacca Kak pa3BUTHE MOHATHS MOJYJIS C ONPE/IeICHHBIMU CBOMCTBAMHM U TIOBEICHUEM,
XapaKTEPU3YIOIUMH 00s13aHHOCTSIMH Kiacca. Kaxkaplil Kitacc MOKET OPOXKIaTh OOBEKTHI —
HK3EMIUIAPHI JaHHOTO Kiacca. [Ipu aToM paboTatoT ocHOBHBIE TpUHIMIKI (apaaurmsl) OOIT:

1. Wukancynsuust — o0beIMHEHNE B Kacce JaHHbBIX (CBOMCTB) U METOJ0B (IIpoLexyp

00paboTKn).
2. HacnemoBaHue — BO3MOKHOCTB BBIBO/Ia HOBOT'O KJIACCA U3 CTAPOTO C YACTHIYHBIM
U3MEHEHHEM CBOMCTB U METO/I0B

3. Tlomumopdusm — ornpeiesicHre CBONCTB M METOJIOB 00BEKTa IO KOHTEKCTY
[TpommtrocTprpoBath Bo3MoxHOCTH puHIUIOB OOII MokHO Ha cienyroem npumepe. B
OpraHMu3aIiy, COCTOAIIEH U3 TPEX OT/EIO0B HAJ0 HAYUCIATh 3apaboTHYIO MmaTy. B nporpamme
KaX/IbIif OT/IEJI IPECTAaBICH CBOUM MOJYyJIeM — 0ObEKTOM, @ HAYHCIICHHUE 3apIlIaThl — 00BEKTOM
«3apmuiaray. [Ipu HeoOX0IMMOCTH pacdeTa 3apIuiaThl 00bEKTY «OTIET» MepeaacTcs IK3EMIUIP




o0bekTa «3aprutatay. O0bsekT «OTnen» nepenaet 00bEKTy «3apIuiara» HeoOX0AUMbIE JaHHBIE U
3aTeM € IIOMOIIBIO0 METO/I0B 00bEKTa «3apIulaTa) BbIIOJIHAET HEOOXOAUMBIE PACUETHI.

B otznene 3 yacTHYHO M3MEHUIIUCH PAaBUJIa HAYUCIIEHUS 3apIulathl. B 3T0M cuTyauuu npu
00BEKTHO-OPUEHTHUPOBAHHOM IOJIX0/I€ U3 Kiacca «3apIuiaTa» BbIBOAUTCS Kiace «3apiuiata 1,
KOTOpBIN HacjielyeT HEM3MEHUBILNECS IPaBUJIa HAYUCIIEHUS 3apIUIaThl U IEPEOIIPENEISAET
W3MEHUBIIHUECS. 3/1eCh MPHU pacueTre 3apriaTel o0bekTaM «Otaen 1» u «Otaen 2» Oyaer
nepeaaBarhesi 00bEKT «3aprutatay, a 00bekTy «Otaen 3» - 00bekT «3apruiara 1». [Tpu Takux
U3MEHEHMSIX:

1. CpaGaTpIBaeT MpUHLIMI HACIEIOBAaHUS: KO «3apmuiatay, «Otnen 1» u «Otaen 2» octaores
0e3 u3MeHeHus, a KoJl «3apriaTa 1» U3MEeHsIeTCsl pOBHO HACTOJBKO, HACKOJIBKO 3TO
HE00X0UMO.

2. CpabatbiBaeT NpUHLHKI HoIUMopdu3Ma: ko «OTaen 3» Takke He U3MEHSAETCs — OH
IPOJIOJDKAET CUUTATh, UTO paboTaeT ¢ 00BEKTOM «3apIuiaTa

1.1.4.HekoTOpBIC HTOI'H

[TporpaMMHast uHXeHepus (WM TEXHOJIOTHS TPOrpaMMUPOBAHNs) KaK HEKOTOPOE HaIlpaBJICHUE
BO3HHKJIO ¥ (DOPMHUPOBAIIOCH TTOJT IABJICHUEM POCTa CTOMMOCTH CO3/1aBa€MOT0 IPOTPAMMHOTO
obOecnieueHus. [maBHas 1enb 3TOM 00JACTH 3HAHMIA - COKpaIleHHEe CTOMMOCTH M CPOKOB pa3paboTKu
porpamm.

[TporpaMMHasi HHXEHEpUS MPOIILIa HECKOIBKO 3TAIlOB Pa3BUTHS, B IPOLIECCE KOTOPBIX ObLIN
chopMyIMpoBaHbl GyHIaMEHTATBHBIC IIPUHITUIIBI U METOBI Pa3paOOTKH MPOTPAMMHBIX
poAyKTOB. OCHOBHOM NPUHIMI NPOrPAMMHON UHKEHEPUHU COCTOUT B TOM, UTO MPOrPAMMBI
CO3JIAIOTCS B PE3yJIbTAaTE BHITOJHEHHS HECKOJIBKUX B3aMMOCBSI3aHHBIX ATAIOB (aHAJTU3 TPEOOBAHUIA,
MPOEKTUPOBAHKE, Pa3pabOTKa, BHEAPEHUE, COIPOBOXKICHUE), COCTABIIAIOMINX )KU3HEHHBIN ITHKIT
MIPOrpaMMHOTO TIPOyKTa. DYHIAMEHTAIbHBIMUA METOAaMH MPOSKTUPOBAHUS M pa3pabOTKU
ABIIIOTCS MOJAYJIBHOE, CTPYKTYPHOE U 00BEKTHO-OPUEHTUPOBAHHOE MPOCKTUPOBAHUE U
MporpaMMHUpOBaHUE.

1.1.5.1Ipogo/izkeHre KpU3Hca NPOrpaMMHPOBAHUS

HecwmoTps Ha To, 9TO MporpaMMHasi UHKEHEPHS JOCTHUTIIA OTPEIEICHHBIX YCIIEXO0B, IEpMaHEHTHBIH
KPHU3HUC IPOrpaMMHpPOBaHUs Ipoioiikaercs. CBsi3aHo 3To ¢ TeM, pyoex 80—90-x rogoB oTmeuaeTcs
KaK Ha4aj0 MHPOPMAIIMOHHO-TEXHOJIIOTUIECKOHN PEBOIIOIMH, BEI3BAHHOHN B3PHIBHBIM POCTOM
UCIOJIb30BaHUS MH(OPMAIIMOHHBIX CPEJICTB: EPCOHABHBIN KOMITBIOTED, JIOKAJIbHBIE U
ryio0abHbIE BEIYUCIUTENFHBIE CETH, MOOMIIbHAS CBSI3b, DJIEKTPOHHAS NoUTy, Internet u T.11.
Ilena ycrexa — Kpu3uc NporpaMMHUPOBaHUs IPUHUMAET XPOHUYECKHE (POPMBI:
* CIIA tpatut exeroaHo 6omee $200 mipa. Ha 6osee yem 170 Thic. MPOEKTOB pa3pabOTKH
ITO B coepe IT;
*  31,1% u3 HUX 3aKpbIBAIOTCA, TaK U HE 3aBEPLIMBIINCD; 52,7% MPOEKTOB 3aBEPILAIOTCS C
NPEBBIILICHHEM IEPBOHAYANIBHBIX OLIEHOK O10JKETa/CPOKOB U OTPaHUUYEHHON
(G YHKIIMOHAJIBHOCTBIO;

* [OTEpH OT HenonoxydeHHoro 3pdexra BHeApeHus [10 u3mepsroTcs TpHIUTMOHAMHU.
Craructuka o 30,000 mpoektam 1o pazpadborke [10 B amepruKaHCKUX KOMIAHUSIX TTOKA3bIBAET
CJIEIYIOIIee pacipeaesieHue MexXTy:

7. VcnenmmHbIMM — BOBPEMS M B paMKax Oro[KeTa ObLT BBIMOIHEH BECh HAMEYEHHBIH (DPOHT

pabor

8. TIpobneMHBIMU — HapyIIEHHE CPOKOB, TIEPEPACX0 ] OFOJKETa H/UIIU ClIeIalld He BCE, YTO
TpeOoBaIOCh

9. TlpoBaneHHBIMH — He OBLIM JOBEIEHBI 10 KOHIA H3-3a IEPEPACXOJIA CPEJICTB, OFOIKETA,
Ka4yecTBa.

Hcrounuk: The Standish Group International The Standish Group International, Inc., Extreme
Chaos, 2000 -



http://www1.standishgroup.com//sample_research/PDFpages/extreme_chaos.pdflIporpammuas
WHXXEHEPHS — 4TO 3TO Takoe?

1.2.1. Haunem c onpeaesieHuii

Ha ceropnsimHuii 1€Hh HET €IMHOTO OINPEACTICHUS MOHSATHUS «IIPOTrPaMMHast HHXeHepus». Ha
claiifie MPUBEIECHO HECKOIbKO TaKUX ONpeAeNeHHH, TaHHBIX KPYIHBIMU CIEIUAINCTAMU B 3TOM
obnactu, win 3aQKCUPOBAHHBIC B JOKYMEHTAX BEIYIIUX OpPraHU3alni.

Cam tepmuH — Software engineering (mporpaMmHast HH)XEHEPHS) - BIIEPBBIC ObLI 03BYYEH B OKTAOpE
1968 rona na xoudepenuuun noakomurera HATO no nayke u rexnuke (r.I'apmui, ['epmanus).
[TpucyrcrBoBano 50 nmpodeccuoHanbHbIX pazpadoTurkos 10 u3 11 cTpan. PaccmarpuBanuch
POOJIEMBI POCKTUPOBAHUS, pa3pabOTKU, PACIIPOCTPAHCHUS U TIOJACPKKU TporpaMM. Tam
BIIEPBBIC U MPO3BYYAl TEPMUH «IIPOTrPAMMHAS HHKEHEPUsD» KaK HEKOTOpasi IUCUUIUINHA, KOTOPYIO
HAJI0 CO3/aBaTh M KOTOPOU HA/I0 PYKOBOJCTBOBATHCS B PEIICHUH MEPEUHCICHHBIX TPOOIEeM.
Bckope nocie atoro B JIon0HE cocTOsIIIaCh BCTpeya 22-X pyKOBOJAUTENEH MTPOEKTOB 10
pa3pabotke I10. Ha BcTpeue aHamm3upoBaIvCh TPOOJIEMBI U TIepCcrieKTHBEI pa3Butus [10.
OTtmeuanach Bo3pactatoiiee Bozaerictsue 110 Ha xu3Hb mrofieil. BiepBbie cepbe3Ho 3aroBOpUiIH O
Haasuraromemcs kpusuce [10. [Ipumensronpecs: IpUHIUIBI U MeToAbI pa3dpadotku [1O TpeboBanm
MOCTOSTHHOTO YCOBEpIIEHCTBOBaHUsA. IMEeHHO Ha 3TOil BcTpede Oblia MpeioKeHa KOHISIIUS
xu3nernoro nukia [10 (SLC — Software Lifetime Cycle) kak mocie0BaTeIbHOCTH I11arOB-CTAHIA,
KOTOpBIE HE0OXO0IMMO BBITIOIHUTH B Mpoliecce co3aanus u skcruryatauu [10. Bokpyr atoi
KOHIIeTHH Obu10 MHOTO criopoB. B 1970 1. V. V. Poiic (W.W. Royce) npousBen uaeHTuPpuKaImo
HECKOJIbKUX CTaJIUi B THITMYHOM IMKJIE€ U ObUIO BBICKA3aHO MPEANOIOKEHHUE, YTO KOHTPOIIb
BBITIOJTHEHUS CTAIUI MPUBECT K MOBBIMICHUIO KadecTBa [10 1 cokpaleHno CTOMMOCTH
pa3paboTKH.

1.2.2. Pa306epemcs B Bompocax

Jl1s Toro, yTOOBI MOJIYYUTh MIPEICTABICHUE O TOM, YTO TAaKOE€ MPOTrpaMMHasi HHKEHEpHs,
norpodyeM pa3zo0parhes B CIEAYIOIUX BOIPOCAX:
4. Yro Takoe nporpammHoe odecnieuenue (software)?
5. UYro Takoe mporpaMMHasi HH>XEHepus?
6. B gewm pa3HmIa MexIy MporpaMMHON WHXXKeHepuel (software engineering) u ”HPOPMATHKOM
(computer science)?
7. B ueM pasHuIa MEXIy IPOrpaMMHON MHKEHEpUEN U CUCTEMHOI UHXKeHepuel (systems
engineering)?
8. B yem ornmume nporpaMMHON HHXXEHEPUH OT JPYTUX WHKEHEPUIA?

1.2.3. Yrto Takoe mporpaMmHoe odecrneyeHnue (software)?

[TporpammMHoe oOecrieueHre TO HAOOp KOMITBIOTEPHBIX MPOTPaMM, MPOLEAYP U CBA3aHHON ¢ HUMU
nokymenTtaiuu 1 naHabix (ISO/IEC 12207). Barnsa va [1O kak ToabKO Ha IPOrpamMmy, CUJISIIYIO B
KOMITbIOTEPE CIIMIIKOM y30K. JIesI0 B TOM, YTO IpojiaeTcs (IOCTaBiseTcs) He TOJIBKO Mporpamma,
HO eIlle ¥ JOKYMEHTaIUs1, B KOTOPOW MOXHO MIPOYUTATh KaK yCTAaHOBUTH MPOTPAMMY U KakK e
MOJIb30BAThCS M JAHHBIE JUIS YCTAaHOBKH MTPOrpaMMBbI B Pa3IMYHBIX YCIOBUAX (KOH(UTYypaIllMOHHBIE
¢aitnbl). [Toaromy I10 nHOrIa HA3BIBAIOT MPOTPAMMHBIM MPOAYKTOM. T.€. MPOrpaMMHBII MPOIYKT
(mporpamMMHOE 0OecrieueHre) — 3TO He TOJIBKO MPOrpaMMBbl, a TAKXKe BCs CBA3aHHAS C HUMU
JOKYMEHTAIUs © KOHPUTYpaAIIMOHHbBIE TAHHBIE, HEOOXOAUMBIE /1Tl KOPPEKTHOU PabOTHI
IpOTrpaMMbl. A CIIEUATUCTHI 0 TPOrPAMMHOMY 00€CIIeUeHHIO pa3padaThIBAlOT MPOrPaMMHbBIE
IPOAYKTHI, T.€. Takoe [10, koTopoe MokeT ObITh MPOIAHO MOTPEOUTEIIO.
B 3aBucumocTH OT TOTO, It KOTO pa3padaTbIBatOTCs MPOrpaMMHBIE TPOAYKTHI (KOHKPETHOTO
3aKa3unKa WM PhIHKA, TIPOTPaMMHBIE TIPOTYKTHI OBIBAIOT ABYX THIIOB:

9. kopobGouHbIe MPOAYKTHI (generic products — obmme nmpoaykThl i shrink-wrapped software —

ynakoBaHHoe [10)
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10. 3aka3nblie npoaykThl (bespoke — cnenanublii Ha 3aka3 uian customized products —
HACTPOCHHBIN MPOIYKT). BaskHas pazHuUIa MEXK Iy HUMH 3aKJIFOYAETCS B TOM, KTO CTaBUT
3anmaqy (ompenensier, win crenuduuupyer TpedoBanus). B mepBoM citydae 3To AenalT caMu
pa3pabOTYMKK HA OCHOBE aHAJM3a PhIHKA (MAPKETHHTA) — M [IPU ATOM PUCKYIOT camu. Bo
BTOPOM — 3aKa34MK U IPH 3TOM PHUCKYET, YTO Pa3padOTUUK HE CMOXKET PEabHO BBITIOJIHUTH
Bce TpeOOBaHMS B CPOK U IIPH BBIICIICHHOM OIOKETE.

1.2.4. Yto Takoe mporpaMMHasi HHKeHepus?

[IporpammHasi HH>KEHEPHUsI — TO MHXKEHEPHasl TMCLHUILIIMHA, KOTOpas CBsi3aHa CO BCEMU
acriektamu npou3BojacTBa [10 oT HavabHBIX CTaAMI CO3AaHMS CHEU(UKAIIIN 10 TTOAICPKKA
CUCTEMBI TI0CTIe CJIa4M B IKCILTyaTalnio. B 3ToM omnpesienieHnu ecTh J1Be KIF0YeBbIC ()pa3bl:

* MuxeHepHas IUCLUILIMHA
* Bce acniektsl mpousBojcTBa [10
HuxeHepHas AucuuminHa. MHxeHepsl — 3TO Te CHeUaaIiCThbl, KOTOPHIE BBIIOIHSIOT

NPaKTUYECKYIO paboTy U T0OMBAIOTCS MPAKTHUECKUX PE3YJIbTATOB. Y UCHBIN MOXKET CKa3aTh:
npobiemMa Hepaszpeluma B paMKax CyIIECTBYIOIUX TEOPHH U 3T0 OyAeT Hay4HbIH pe3yibTar,
JIOCTOMHBIN OMYOJUKOBAaHUS U 3aIUTHI IUCCEPTALIUU.
Jlnist pereHus 3aa4l HHXEHEPbI IPUMEHSIOT TEOPUU, METOJIbI U CPE/ICTBA, IPUTOTHBIE JUIS
pelieHNs JaHHOW 3a/1aul, HO OHU MPUMEHSIOT UX BBIOOPOYHO U BCETJa MbITAIOTCS HANTH pEIICHNUS,
Jla’ke B T€X CIydasx, Korja TeOpuil MM METOJI0B, COOTBETCTBYIOILMX JaHHOM 3a/1aye, ele He
CYyILIECTBYET. B 3TOM cilydae HHXEHep UILET METOJI WM CPEJICTBO JJISl pELICHUS 3a1a4U, IPUMEHSIET
€ro U HeceT OTBETCTBEHHOCTh 3a Pe3yJIbTaT — BeJlb METO/1 WIIM CPEACTBO elle He npoBepeHsl. Habop
TaKUX WHXEHEPHBIX METOJIOB MJIH CITIOCOOOB, TEOPETHUECKH BO3MOXKHO HE 00OCHOBAHHBIX, HO
HOJYYHMBIIUX HEOJHOKPATHOE MOITBEPKACHUE HAa IPAKTUKE, UTPAET OOJIBIIYIO PAKTHUECKYIO
poJib. B mporpaMMHO# MHXEHEPUH OHU MOJTyYHIIM Ha3BaHKE JTydimux npakTtuk (best practices).
WnxeHepsl pabOTaIOT B YCIOBUSAX OTPAaHUYEHHBIX PECYPCOB: BPEMEHHBIX, (PMHAHCOBBIX U
OpraHu3aIMOHHBIX (000pyIOBaHUE, TEXHUKA, JIFOH). IHBIME clI0BaMH, TPOAYKT TOJIKEH OBITH
CO3J1aH B YCTAHOBJIEHHBIE CPOKH, B paMKaXx BbIIEJICHHBIX CPE/ICTB, 000py10BaHMs U JitoJeil. X0oTs
3TO B MEPBYIO OUEPEIb OTHOCUTCS K CO3AaHUIO 3aKa3HBIX MTPOJIYKTOB (OrOBapUBAETCs B YCIOBUAX
KOHTpaKTa), HO MPH CO3JJaHUU KOPOOOUYHBIX MPOAYKTOB 3TH OTPaHUYEHUS UMEIOT HE MEHbIIIee
3Hau€Hue, T.K. 3/I6Ch OHU AUKTYIOTCS YCIOBUSMHU PHIHOYHOM KOHKYPEHIIHH.
Bcee acnexTel mpoussoacTsa 110. [Iporpammuast HH)KE€HEPHs 3aHUMAETCS HE TOJIBKO TEXHUYECKHUMHU
Bonpocamu npousBojactea [10 (cneunduunponanue TpeOOBaHU, IPOSKTUPOBAHUE,
KOJUPOBAHMUE,...), HO U YIIPaBICHUEM IIPOrPaMMHBIMH NTPOEKTAMM, BKJIFOYAsi BOIPOCHI
IUTAaHUPOBaHMs, (PUHAHCUPOBAHUS, YIIPaBJIEHUs KOJUIEKTUBOM U T.11. Kpome Toro, 3agaueit
IPOTPaMMHOM MH)XEHEPUH SBJISIETCS pa3paboTKa CPeCTB, METOA0B M TEOPHUH I MOAEPIKKH
npoiiecca npoussojictaa [10.
[TporpamMMHBIe HH)KEHEPBI TPUMEHSIOT CUCTEMAaTUYHbIE U OPraHU30BaHHbIE OIXOAbI K paboTe 1is
JIOCTIOKEHHST MakcuMallbHOU 3 pextuBHOCTH 1 KauecTBa [10. Ux 3amaya cocTouT B aganTanuu
CYIIECTBYIOIIUX METOJIOB U MOAXO0JIOB K PEIIEHHIO CBOIl KOHKPETHOM MPOOIeMBI.

1.2.5. B ueM oTiinuusi OT UHPOPMATUKHU?

Nudopmaruka (computer SCience) 3aHumaeTcs TeOpUuei 1 METOAaMH BHIYUCITUTEIBHBIX U
MIPOrPaMMHBIX CUCTEM, B TO BpeMs Kak MporpaMMHasi UHKEHEPUsI 3aHUMAETCsl TPAKTHUYECKUMHU
npobnaemamu cozganus [10. UnpopmaTrka cocTaBisieT TEOPETUIECKHUE OCHOBHI IPOIPaMMHOM
WHXEHEPUHU U UHXKEHEP MO MPOrpaMMHOMY 00€CIIeYeHHIO JOKEeH 3HaTh HHPopMaTHKy. Tak xe,
KaK WH)XEHEp M0 JIEKTPOHUKE JIOJKEH 3HaTh (pu3uky. B uneane, mporpaMmHas HHXeHepus
JOJIKHA OBITH MOAJIepKaHa KAKUMHU-TO TEOPUSIMU UH(OPMATUKU, HO CAMOM JIeJIe 3TO HE BCEr/a Tak.
ITporpaMMHBIe HHXEHEPHI 3a4aCTyI0 UCIOIB3YIOT MPUEMBI, KOTOPBIE IPUMEHUMBI TOJIBKO B
KOHKPETHBIX YCIIOBUSX M HE MOTYT OBITh 0000IIEHBI HA IPYTHE CITyYau, a dJeraHTHbIE TEOPUHU
UH(POPMATUKU HE BCErJla MOTYT OBITh IPUMEHEHBI K peaibHbIM OOJIBIIIMM CHCTEMaM.



U nakoHen, nHPOpPMATHUKa — 3TO HE €AMHCTBEHHBIN TeOpeTUYECKUH (pyHIaMEHT IPOTrpaMMHOI
WH)XEHEpUH, T.K. Kpyr Ipo0seM, CTOSIIUX Nepe]] MPOrpaMMHBIM MHKEHEPOM 3HAUUTEJIBHO LIMpe
IPOCTO HAMMCAHUA IPOTPaMM. DTO ellle yIpaBieHne (PMHaHCaMU, OpraHu3anus padboT B
KOJIJIEKTHBE, B3aUMOJICHCTBUE C 3aKa34UKOM U T.J. Pemenue 3tux npobiaem Tpedyror
(byHaaMeHTaNbHBIX 3HAHUHN, BBIXOASAIINX 32 paMKU HH(POPMATHKH.

1.2.6. B yeM oT/IM4YHe OT APYrUX HHKeHepHii?

OTnuuue nporpaMMHON UHXEHEPUU OT APYTUX UHKEHEPUH MHTEPECHO MPEXK/IE BCETO C TOUKH
3peHus ABYX BOIPOCOB:
* [loueMy o MPOBAJBHBIX TPOEKTOB B MPOTPaMMHON MHKEHEPUH TaK BEJIMKA 110
CPAaBHEHHUIO C JPYTUMHU UHKEHEPUAMU?

*  MOXHO JIM B TPOTPAaMMHOMN MHKEHEPUU MPUMEHATH OIBIT IPYTUX UHKEHEPUI?
OTH BOIIPOCH! ABISETCS PyHAAMEHTAIbHBIMU JUIsS IPOrpaMMHOM MHXeHepuH. [1o aTomy noBony
BBICKA3bIBAETCS MHOTO MHEHUI (M 4acTO MPOTUBOIOJIOKHBIX ). OCTaHOBUMCS HA HEKOTOPBIX OoJiee
WA MEHEE OYEBHUIHBIX OTJIMYMSX POrPaMMHON MHKEHEPUH OT JIPYTUX WH)KEHEpUH.
[Ipexxne Bcero, OTMETUM, YTO KM3HEHHBIN IIUKJ IPOJIYKTA JIF000M HHKEHEPUH B YIIPOLLIEHHOM
BUJIC BKJIIOYAET (ha3bl: MPOSKTUPOBAHUE, CO3[aHNe 00pa3lia, UCIIBITaHUE, IPOU3BOJICTBO,
AKCILTyaTalusl.
KomnbroTepHas nporpaMma — 3T0 (B OTIMYKE OT 0OBEKTOB JIPYTUX UHKEHEPUIi) HE MaTepHaIbHbIN
00BeKT (mpoch0a HE MyTaTh C HOCUTENEM ITPOrPaMMBI — YCTPOHCTBOM MaMATH JIFOOOTO THIIA).
Ortcrona cnenytoT cienyromue omnyus. Pa3a mpou3BoACTBa COCTOMT B KOIMMPOBAHUU 00pa3la Ha
npyrue Hocutenn. CTtouMocTh (a3sl ncuesaromiee Mana. Ecim koaupoBanue CYUTaTh 3J€MEHTOM
IPOEKTUPOBAHUSA (YTO OYEHb OJIN3KO K UCTUHE), TO OTCYTCTBYET Takxke U (haza coziaHus oopasna
(cTpoUTCs KOMIMJISITOPOM U JINHKOBIIUKOM)
OTcroza cneayroT ciaelyrolue BbIBOIbI:
e CTOMMOCTb IIPOTPAMMBI — 3TO CTOUMOCTH TOJIBKO €€ IPOEKTUPOBAHUS
¢ CTOMMOCTH MIPOCKTHPOBAHUS KOPOOOUHBIX MPOAYKTOB «Pa3Ma3bIBACTCS» MO KOMUSIM
e CTOMMOCTb 3aKa3HbIX IIPOJYKTOB (MaccoBO HE KOIUPYEMBIX) OCTAETCsI BBICOKOM

1.2.7. B 4eM ele OTJIMYHE OT APYTUX HHIKEHEPHii?

Bropoe cyniecTBeHHOE OTIMYHME COCTOUT B TOM, UTO IPOTrpaMMa — UCKYCCTBEHHBII 00beKT. T.e.
JUIS IPOTPaMMBbl HET 0ObEKTUBHBIX 3aKOHOB, KOTOPBIM OBl OTYMHSAJIOCH ee oBeaeHue. Hampumep,
y UH)KE€HEPA — CTPOUTENS €CTh OOBEKTUBHBIE 3aKOHBI CTPOUTENILHON MEXaHUKU: PaBHOBECHS
MOMEHTOB U CHJI, YCTOWYUBOCTH MEXaHUYECKUX CUCTEM U T.1. IHXKEHep — CTPOUTENIb MOXKET
IIPOBEPUTH CBOM APXUTEKTYPHBIE PEIICHHS HA COOTBETCTBHE 3TUM 3aKOHAM U TEM CaMbIM
o0ecneynTs yauy nNpoekTa. ITH 3aKOHbl 00BEKTUBHBI, OHU OYAYT JieiicTBOBaTh Beerna. ¥
IIPOrPaMMHOT0 MHKEHEPA HA MEPBBIN B3I/ TAKXKE €CTh TUIIOBBIE, IPOBEPEHHBIE BPEMEHEM
apXUTEKTypHbIE pelIeHus (HampuMep, KIMEeHT-cepBepHas apxurektypa). Ho atu pemenus
OTIPEEIIAIOTCS YPOBHEM Pa3BUTHS BBIYUCIUTEIBHON TEXHUKU (U a/IeKBaTHBIM UM YPOBHEM
TpeboBanuit). C NosBICHUEM TEXHUKH C TPUHIUIHNAILHO HOBBIMU BO3MOXXHOCTSIMU
IIPOrPaMMHOMY MHKEHEPY MPUJIETCA NCKaTh HOBBIC PEIICHMUS.

IIpsAAMBIM CJIEICTBUEM OTCYTCTBUS BO3MOKHOCTU «T€OPETUYECKOT0» KOHTPOJIA IIPOEKTA SBISAETCS
TO, YTO TECTUPOBAHHE MPOYKTa — ITO €AMHCTBEHHBIH cr1ocol yoeauTbes B ero kayectse. IMeHHO
II03TOMY CTOMMOCTb TECTUPOBAHUS COCTABIAET cyllecTBeHHYI0 ctouMocTh [10. Kerary,
CTPOUTEIBHBIN UHKEHED, KAK IPaBUIIO, JTUIIEH BO3MOKHOCTH TaKOTO «TECTUPOBAHUS» CBOETO
IIPOJIYKTa IIEepel CIaYeHl €ro B HKCILTyaTalUIo.

Hy u HakoHen, nporpaMMHasi HHXEHEPHS — MOJIOasl JUCHUIIIINHA, ONBIT KOTOPON HACUUTHIBAET
BCEr'0 HECKOJIBKO IE€CATKOB JIET. [10 CpPaBHEHUIO C OIIBITOM CTPOUTEIIBHON UHKEHEPUHU
(TBICSTYETIETHS) TO KOHEYHO OYeHb Masio. [IporpaMMHYyI0 HHKEHEPUIO HHOTa CPAaBHUBAIOT C
paHHEeH CTPOUTENILHON, KOT/1a 3aKOHBI CTPOUTENILHONW MEXaHHUKH ellle He ObLTH U3BECTHBI U
CTPOUTEINIbHbIE HHKEHEPDI IeHCTBOBAIM METOIOM NMPO0 U OIMOOK, HAaKaIruIuBasi OeCEHHBIN OTIbIT.



Hecmotps Ha Mos10A0¥ BO3pacT, IpOrpaMMHasi HMHKEHEPHS TaKyKe HAKOIIWIIA ONPEEIICHHBIN OIBIT,
KOTOPBIi MO3BOJISIET (TIPU Pa3yMHOM €r0 MPUMEHEHHUH ) JIeJIaTh yaYHbIE MPOEKThI. DTOT OIBIT
BBIPAYKEH B OCHOBHBIX MPUHIMIIAX TPOTPAMMHON MHKEHEPHH, KOTOPbIE MbI C BAMU Celvac
pPaccCMOTpHUM.

[TonpoGHee o mpobiiemax npoekTupoBanus [10 MOKHO TOCMOTpPETh B HEOTHO3HAYHOH cTaThe KoHn
bropepa «OT pemecina k HayKe: TOMCK OCHOBHBIX MPUHIUIIOB pazpadboTku [10»
http://interface.ru/fset.asp?Url=/rational/science.htm

1.2.8. U3 4gero ckiaabiBaercsa croumMocts I1O?

Crpyktypa croumoctH 11O cymectBeHHO 3aBUCHUT OT Tuna 110, npuMeHsieMbIX METOJI0B €ro
pa3pabOTKH M ... METO/A OLIEHKHU. Tak, MHOTHE aBTOPbl OTMEUYAIOT BBICOKYIO JIOJI0 CTOUMOCTH
sTana conpoBoxaeHus. s nekoropeix Tunos 1O ona moxet coctaBnath 60 u 6osee MPOLEHTOB
oT o01Iel cTouMocTH. MeXay TeM, 3Tal COMPOBOXKICHUS BKIIOUACT BHIMIOJIHEHUE IBYX BHJIOB
paboT: ucnpasieHe OMMUOOK B IporpaMme (HECOOTBETCTBUIN NEPBOHAYATLHBIM TPEOOBAHUSIM) U
BHECEHHE M3MEHEHUH B Iporpammy (1obaBieHue HOBbIX TpeOoBanuit). [Ipu apyrom noaxone x
OIICHKE MOXHO CUMTATh, YTO TAIl COMPOBOXKICHUS HA CTOUT OLIEHUBAThH OTJENIBHO, T.K.
UCIPABJIEHUE OUIMOOK MOKHO OTHECTH K MPOJIOJKEHUIO TECTUPOBAHUS, @ BHECEHUE U3MEHEHUM — K
HOBOMY IIPOEKTY.
Tunooe pacrpeie’aeHe CTOMMOCTH MEX/y OCHOBHBIMU 3TaniaMu (0e3 COnpoBOKIAECHMS) BBITIISAUT
clenyroImuM o0pa3om:

1. 15% - cnenudukanus — GopMyaHpoBKa TPeOOBAHUH U YCIOBUI pa3pabOTKu

2. 25% - npoekTupoBaHue — pazpaboTka U BepupHKaLKs IPOEKTa

3. 20% - paspaboTka — KOXMPOBAHUE M TECTUPOBAHUE KOMIIOHEHT

4. 40% - uHTerpanys U TECTUPOBAHUE — OOBEIMHEHHE U COOPOYHOE TECTHPOBAHHUE

POJYKTa

OTKIIOHEHHUSA OT 3TOM CXeMbl B 3aBUCUMOCTH OT Tura [10 BeIMISIAT crienyrommm oopazom:
st kopobounoro [1O xapakTepHa 60s1ee BICOKast 051 TECTUPOBAHUS 33 CUET COKPAIICHUS
Ipeke Bcero noau cnenuduranuu (1o 5%)
Pacnipenenenue croumoctu 3akaszHoro [10 3aBucur ot ero cinoxuaoctu. [Ipu cnoxxnom I10 taxoke
BO3pacTaeT J0JS MHTETPALUU U TECTUPOBAHMUSI, HO 32 CUET COKPAIICHUS JOJIU MPOEKTUPOBAHUS U
paspabotku o crienudukanuii MoxeT Bo3pacTaTh. COKparieHue 10711 MPOESKTUPOBAHUS U
pa3paboTKH JOCTUTaeTCs 3a CUeT MPUMEHEHHUs OMPOOOBAaHHBIX MPOESKTHBIX PEIICHU U TIOBTOPHOTO
WCIIOJIb30BAHUS TOTOBBIX KOMITOHEHT.
[TpumeHneHne onpoOOBAaHHBIX PEUICHHU U TOTOBBIX KOMIIOHEHT MPHU CO3/IaHUU KOPOOOUHBIX
MPOJYKTOB MO3BOJISIET MOBBICUTH KAYECTBO U COKPATUThH CPOKHU Pa3pabOTKH.

1.2.9. Eme Bonpocsl

J1st Toro, YTOOBI MOIYYUTh MIPEICTABICHUE O TOM, B UEM COCTOUT HAKOIJICHHBIN MPOTrpaMMHON
UH)XEHEepHUel OmbIT, MonpodyeM pa3o0parbces B CIEAYIOIIUX BOIIPOCAX:

® Uro Takoe mporpaMMHBIi npouecc?

Yro Takoe MOAEIs IPOrpaMMHOTIO Ipouecca?

UYTto Takoe MeTOoABI TPOrPaMMHON UHKEHEPHUH?

Yro takoe CASE (Computer-Aided Software Engineering)?
Kakumu cBoiicTBamu 00agaeT xoporasi mporpamma?

Kakue ocHOBHEIE TPYAHOCTH CTOSAT IICPEI HpOI‘pﬁMMHOfI PIH)KCHCpHGﬁ?

1.2.10.ITporpaMmMHblIii mpouecc?

OnHUM U3 OCHOBHBIX IMOHATUI POrpaMMHON MH)KEHEPHH SIBJIETCS OHITHE KU3HEHHOTO LIUKJIA
MPOrPaMMHOT0 MPOAYKTa U MPOTPaMMHOIO MpoLecca.


http://interface.ru/fset.asp?Url=/rational/science.htm#_blank

JKv3HEHHBII UK — HETIPEPBIBHBINA MTPOLIECC, HAYMHAIOIIMICA ¢ MOMEHTA IPUHSTHSI PELLIEHNUS O
co3nanuu [10 u 3aKaHYMBAIOIIUIACS CHATHEM €T0 C IKCIUTyaTanuu. JKU3HEHHBIN ITUKIT pa30uBaeTcs
Ha OT/IeJIbHBIE TIPOLIECCHI.

[Iporecc — COBOKYIMHOCTh ICUCTBHUH | 3a7a4, UMCIOIIMX 1EIbI0 JOCTH)KCHHE 3HAYMMOTO
pe3ynbrata. OCHOBHBIMH MTPOIIECCAaMU (MHOTIa HA3bIBAIOT dTAaMU WK (Da3amu) KU3HEHHOTO
LIMKJIA SBJISIOTCS:

* Pazpabotka cnenudukanuu TpeboBaHui (pe3yabTaT — ONMCAHUS TPEOOBAHMIA K IPOTpaMMe,
KOTOpBIE 0053aTENIbHBI IS BBIIIOTHEHUS — OIIMCAaHKUE TOTO, YTO IPOrpaMMa JI0JDKHA JIeNaTh)

* PazpaboTka npoekTa mporpaMmsl (pe3yabTaT — OIUCAHKUE TOTrO, KaK mporpamMmma OyaeT
paboTatb)

* KonupoBanue (pe3ynbTaT — HCXOJHBIN KOJ U (hailsibl KOHPUTyparn)
* TecTupoBaHUE NPOrpamMmsl (pe3yyibTaT - KOHTPOJIb COOTBETCTBUS IPOTPaMMBbl
TpeOOBaHUIM)

* JlokyMeHTUpOBaHuUE (pe3ysbTaT — JOKyMEHTalUs K IPOrpaMMe)

Kpome 0CHOBHBIX, CYIIIECTBYET MHOTO TOTIOJHUTEIbHBIX M BCIIOMOTaTEIbHBIX MPOLIECCOB,
CBSI3aHHBIX HE CO3/IaHUEM IPOJIYKTa, a C OpraHu3anuei padot (HedyHKIIMOHATBHBIE POIECCHI):
co3aanue HHGPACTPYKTYPHI, yIIpaBlIeHHE KOH(UTYpaLHeid, yipaBiIeHHe KaueCTBOM, 00ydYeHue,
paspereHue NpoTUBOPEYH, ...
[Tpouecc nomkeH ObITh ycTaHOBIEH. [loHOE ycTaHOBIEHHE TIPOLecca MPEANoIaraeT:

e Omnucanue npoiiecca — JeTaIbHOE ONMUCAHUE JCHCTBUN U OTIEpallMii poIiecca

e (OOyueHue npoleccy — POBEIEHUE 3aHATUH C IEPCOHATIOM 10 OCBOEHHUIO MpoIiecca

e BBeneHHe METPUK — YCTAHOBJICHHE KOJIMUYECTBEHHBIX MOKA3aTeel X0/1a BBITIOJHEHUS

e KoHTpomb BBINOIHEHUS — U3MEPEHHE METPUUYECKUX MTOKa3aTeseil U OlleHKa X0/1a

BBITIOJTHEHUS

e  VYCOBepILIEHCTBOBaHUE — U3MEHEHHE MPOLIEcca IPU MEHSIOLIUXCSI YCIOBUAX IPUMEHEHUS
[IpumeHeHue MOMHBIX (TSHKEIBIX) MPOILIECCOB TPEOYET JOMOTHUTEIBHBIX PECYPCOB (3a4acTyrO
CYIIIECTBEHHBIX) U JalIeKO HE BCETJa OKYIaeTCsl MOTYYeHHBIM pe3yiabTaToM. [loaTomy, BEIOOD
COCTaBa MPOLIECCOB, CTENIEHU UX YCTAaHOBJIEHHOCTH (ITOJIHOTHI YCTAHOBJIEHHOCTH) B KaXA0M
KOHKPETHOM CJIy4ae MOKET ObITh C/IeJIaH MO-Pa3HOMY B COOTBETCTBUU C BRIOPAHHON MOJIEIBIO
nporecca.

1.2.11.Mopaesab nporpaMMHOro npouecca?

Mopeinb IporpaMMHOro mpolecca — 3TO YIPOLUIEHHOE OMMCAaHUE IPOrPaMMHOTO IpoLecca,
NpEeJCTaBICHHOE C HEKOTOPOU TOUKH 3peHusi. MoJienb 3ajaeTcsi B BUJIE MPAKTUUYECKUX ITAloB,
HeoOxoauMbIX a7 co3nanus [10. B moaenu Mbl roBopuM, 4TO U Kak Mbl OyzieM nienath. T.e. kakue
IPOIIECCHI, C KAKOW CTENEHbI0 KOHKPETH3allMK U B KaKOH MOCIIeJ0BATEIbHOCTH MBI OyieM
BBINOJIHATH. Bp1OOp Mosenu npotiecca siBisieTcs nepBbiM marom B coznanuu 110. IpaBuibHb
BBIOOp MOJIETN OYEHb Ba)kKEH, T.K. BO MHOT'OM OIIPEJIeIIsieT YCIeX NpoeKTa. BeiOop TsxkenbIx
IIPOLIECCOB MOKET YTOIUTh IMPOEKT, a CIUIIKOM JIETKOE€ OTHOILIEHHUE K ITPoLeccaM — K OTepe
KOHTPOJISl HaJl XOJIOM BBITTOJIHEHHMS.

B cooTBeTcTBUU C IBYMS TUIIAMH MIPOLIECCOB — OCHOBHBIX U JIOMOJHUTENIBHBIX - MOXHO TOBOPUTH O
JIBYX TUTIAX MOJIENIEH Mpoliecca: MOJIeNU Ipoliecca pa3paboTku (MOJENH )KU3HEHHOT O 1IIMKIIA) U
MOJIEJIN OpraHu3alry padoT MO BBHITOJIHEHUIO Pa3pabOTKH.

K nepBbiM THIIAM MoJienelt (MOIeNH KU3HEHHOTO IIUKJIa) OTHOCSATCS] MOJIEIH, B KOTOPBIX
OTIMCHIBACTCS MOPSIIO0K BBIOTHEHUS IeHCTBUH MO co31anuIo npoaykTa. K Hanbonee u3BecTHbIM
MOJIEJISIM OTHOCSTCS:

* Bogomnagnas (kackaaHas) MoJieb — IPOLECC pa30MBaeTcsl HO MOCeA0BaTEIbHOE
BBINOJIHEHHUE CTa/INH; KaK/asi CTa/iusl HAUMHAETCS TOCIIe TIOJHOTO 3aBEpIICHHUs
npeabIAyIeH, IPOAYKT CO3/1aeTCs 3aBEPIIEHHEM MOCIIEHEHN CTaluu U JOIKEH IOJIHOCTBIO
COOTBETCTBOBATH N3HAYAIBHO YCTAHOBJIEHHBIM TPEOOBAHHSIM.



* CnupanbHas (IUKIUIECKas ) MOJIETh — MIPOLIECC TAKXKe pa30MBAETCs HAa CTaJANH, HO CTAIHNH
BBITNOJIHAIOTCS UUKIMYECKAM ITOBTOpeHreM. Ha nepBoM mukiie co3gaercs MpoTOTHIL
IPOIYKTA, BHIMOIHSAIOUINNA YacTh TpeOoBaHMiA. JlanbHENIIINe KBl CBS3aHbI C
Hapall¥BaHUEM IIPOTOTHUIIA IO OJHOIO YJAOBIETBOPEHUS TPEOOBAHUM.

* KommoHeHTHas MO/IENb MPeoaracT COOPKy IpoaAyKTa U3 3apaHee HamMCaHHBIX YacTei —
KOMIIOHEHT. OCHOBHOH YIIOp A€JIA€TCsl HA NHTErPalUIO U COBMECTHOE TECTUPOBAHUE
KOMITOHEHT.

* dopmainbHas MOJIENIb OCHOBaHA Ha (POPMaIbHOM ONMUCAHUU TPEOOBAHMIA C TOCIIEAYIOIIAM
npeoOpa3zoBaHueM (TpaHCIsIIUEl) TpeOoBaHU B MCXOMHBIN Ko, [IpuMmenenne GpopmaabHOi
MOJIEJIM TaPAHTHUPYET COOTBETCTBHUE KOJIA ONMMCAHHBIM TPEOOBAHUSIM.

Crnemyer OTMETHTD, UTO PA3IIUYHS MEXY ITUMHU MOJACISIMH CYIIECTBYIOT TOJIBKO B Teopuu. Ha
MPAKTUKE CIHPaTbHAs MOACIH MOKET OBITh IOTIOJTHEHA AJIEMEHTaMHU KaCcKaTHOW U KOMITIOHEHTHOM.
3amaua mporpaMMHOTO WHXKEHEPa — O00paTh MPaBUIIbHYIO UX KOMOHHAIUIO, OPUECHTHPYSCh
TOJIEKO Ha KOHEUHBIA PE3yIIbTaT.

Ko BTopomy THITY MOzenel — MoJieniell OpraHu3alu padoT OTHOCSTCS:

*  Mouens noroka pabot (workflow model) — moka3ssiBaeT mocie0BaTeIbHOCTh ACHCTBHIA,
BBITNOIHACMBIX JIIOJIbMU Ha pa3IuYHbIX dTanax pa3padorku [10. g kaxaoro aeicTBus
YKa3bIBAOTCA BXO/1bl, BHIXO/bI (pe3y.HI)TaTI)I) " CBJ3U 110 BXOJdaM U BBIXOJAAM.

*  Monens notokoB naHHbIX (data flow model) — mpencraBnser mpoiecc B BUC
MOCJIC0BATEIBLHOIO ITPeoOpa3oBaHus JaHHBIX. Kaxkaoe mpeodpa3oBaHue MOXKET
BBIIIOJHATHCS OJHUM WIH HECKOJIBKUMU JENUCTBUSIMU.

* Poneras MOJICJIb — IIOKAa3bIBACT POJIHU J'IIO)IGI‘/'I, Y49aCTBYIOIIUX B IIPOI'paMMHOM IIpOLECCEe, a
TaKXC HCﬁCTBHH " pE3yJbTaThbl, 3@ KOTOPLIC OHHU OTBCYALOT.

1.2.12.MeToabl NpOrpaMMHOIi HH:KeHepHU?

MeTto nporpaMMHOM HHXEHEPUU — 3TO CTPYKTYPHBIN 10Xx01 K co3aanuto [10, koTopsiit
CIOCOOCTBYET MPOM3BOACTBY BHICOKOKAYECTBEHHOTO MPOAYKTa 3((HEKTUBHBIM B SKOHOMUYECKOM
acrnekTe criocodbom. B 3Tom omnpenieneHnn ecTh ABE OCHOBHBIE COCTABIISIOUINE: (a) CO3/IaHUE
BBICOKOKAUECTBEHHOTO MPOyKTa U (6) 3KOHOMUYEeCKH YPPEKTUBHBIM crioco0oM. IHBIMU CII0BaMH,
METO/]] — 3TO TO, YTO OOECIIEUNBAET PEIICHNE OCHOBHOMW 3aJ1auM MPOTPAMMHOIN MH)KEHEPUHU:
CO3/1aHM€ KaueCTBEHHOTO MPOIyKTa MPH 3aJaHHBIX pecypcax BpeMeHH, 010/pkeTa, 000py10BaHuS,
JIIOJIEH.

Haunnas ¢ 70-X ToJ10B cO3/1aHO JOCTaTOYHO MHOTO MeTo10B pazpaboTku [10. Haubonee n3BecTHsI:
MeTton cTpykTypHOTro aHanu3a u npoektupoBanus Tom JleMapxko (1978),

MeTo/ CYIIHOCTB-CBSI3b MPOESKTHPOBAHUS HHPOPMAIIMOHHBIX crucTeM YeH (1976)

Metoa 00BeKTHO-OpUeHTHPOBaHHOTO aHanu3a byd (1994), Pam6o (1991).

MeTton nporpaMMHON HHAYCTPUU OCHOBAH Ha mjee co3aanus moaeneit [10 ¢ mosranHeiM
npeoOpa30BaHUEM ITUX MOJIETIEH B TpOorpaMMy — OKOHYATEIbHYIO MOJIENb pemaeMon 3anaquu. Taxk,
Ha JTare cruenuQuKanuil co3aeTcsi MOJeNb — ONMCcaHue TpeOOBaHUMN, KOTOpas Janee
npeoOpazyeTcst B Mozielb npoekTta [10, mpoekT — B mporpaMMHbIN Ko, [1pu 3TOM BakHO, 4TOOBI
MOJIEJIM METO/Ia MPEICTABISUINCH IpapUuecKy ¢ TOMOIIbIO HEKOTOPOTO S3bIKa MPECTABICHUS
MOJEIIEH.

MeTo/bI TOMKHBI BKIIIOYATh B C€0s1 CIIETYIOIINE KOMIIOHEHTHI:

* OmnumcaHue MOJIEeH CHCTEMBI U HOTAITUS, UCTIOJIb3yeMasl JIJIsi OTTUCAHUS dTUX MOJIEeH
(Hanmpumep, 00BEKTHBIE MOJIETH, KOHEYHO-aBTOMATHbIE MOJEIH U T.1.)

* [lpaBuna u orpaHUYEHHUS, KOTOPBIE HAJIO BHITIONHATH MPHU pa3padboTKe Mojiesel (Hampumep,
KaXJ1ail 00bEKT TOHKEH UMETh OJTMHAKOBOE MM )

* PexomeHaanuu — 3BPUCTUKHU, XapaKTEPUIYIOIINE XOPOIINE TPUEMbI IPOEKTUPOBAHUS B
JAHHOM MeTo/1e (CKa)KeM, PEKOMEHIAIMs O TOM, YTO HU Y OJJTHOTO OOBEKTa HE TOJDKHO OBITh
0oJIbIIIe CEMU MOJJO0BEKTOB)



* PyKkoBOJCTBO MO MPUMEHEHHUIO METO/1a — OIMCAHUE TOCIIE0BATEILHOCTH paboT

(mecTBUi), KOTOPBIE HAZIO BHIMOIHUTH TSI IOCTPOCHUSI MOJIENeH (BCe aTpUOyThI JOKHBI

OBITH 32JI0OKyMEHTHPOBAHBI JI0 OIIPEJICIICHUS ONEPAINi, CBA3aHHBIX C ’TUM OOBEKTOM)
Het uneanbHBIX METOOB, BCE OHM IPUMEHUMBI TOJIBKO ISl T€X WU UHBIX cy4aeB. Her
a0COJIIOTHBIX METOJIOB — MPUMEHSIEMbIE Ha MPAKTHUKE METOAbl MOTYT BKJIFOUATh 3JIEMEHTHI
pa3IMYHBIX MOIX010B. BEIOOP MeTOoAa coCcTaBIsAeT 3aJauy CIeUAIUCTa 10 MPOTrpaMMHON
WHKXCHEPUH.

1.2.12.1. Mopens npenenaeHToB (TpeOOBaHMIA)

Ha cnaiine npencrapiena Moielb MpeLeeHTOB, UM BApUAaHTOB ucmob3oBanus (Use case) B
noranun s3eika UML (Unified Modeling Language), moaaepkuBaroiero 00beKTHO-
OpPUEHTUPOBAHHBIN aHAM3 U poekTupoBanue [10. Moaenb onuceiBaeT (crenuduiupyer)
TpeOOBaHMs K MporpaMMe perucTpanuu Kypcos B BY3e.
Ha auarpamme npencraBieHsl AHCTBYIOLINE UL (AKTOPBI) U AEHCTBUS (IPELEIEHTHI), KOTOPbIE
OHH BBITIOJTHSIOT:

® CTyAEHT perucTpupyercs Ha Kypce

e [IpenonaBaTelnb: BEIOMPAET KypC AJS IPETOAaBaHMsl U 3alpalluBaeT paclucanue KypcoB
st Kaxaoro NeUCTBUS — MpeELeeHTa JaeTCsl €ro coJiepKaTelibHOe onrucanue. Jlanee Ha OCHOBE
9TOM MOJIETU CTPOUTCSA ITyTEM MOITAMHOTO €€ YTOYHEHHsI U TPeoOpa3oBaHus OyIyT CTPOUTHCS
JIpyTUe MOJIETTU TPOTPaAMMBI.

1.2.12.2. Mogeis Ki1accoB
Ha cmaiine npencraBineHa oqHa U3 TakuxX MOJIeNIeld — quarpamma kinaccoB. Ha nuarpamMme nokasasbl
OCHOBHBIE KJ1acchl riporpamMmbl: BY 3, dakynster, Crynent, Kype, [lpenonaBarens. [IpuBenenst
OCHOBHBIC aTpHOYTHI U METOBI KJIaCCOB.
Kpome Toro, oTMeueHbl OTHOIIIEHUS (3aBUCUMOCTH ) MEKIY KIIacCaMHu:

e Tak ormeueno, uro BY3 cocrout u3z dakynsreroB (arperaius), npuueM, oaud BY3 moxer
COCTOSITh M3 OJTHOTO U HECKOJBKUX (PaKyIbTETOB.

e Kaxnplii mpenogaBaTesb paboTaeT Ha (paKyJbTeTe, HO PU ATOM, KaX/Iblil IpenoiaBaTeb
MOeT paboTaTh Ha HECKOJIBKUX (haKyJIbTeTaX U Ha KXKAOM (paKkyjiIbTeTe MOTYT paboTaTh
HECKOJIBKO MPEIOIaBaTeNei.

1.2.12.3. Mopaenb CyIIHOCTh-CBSI3b
Ha cnaiine npencrasieHa MOeIb CYIIHOCTb-CBS3b JUIA 33/1a4M aBTOMATU3alMK ITPOJIAK TOBAPOB CO
ckiana. [IpencraBnensl CyniHOCTH, ydacTBytomue B rpoiecce: [lokymarens, Haknannas, Criucox
ToBapoB, Cknan, ... g kaxmo#l cyliHOCTH NpeICcTaBlIeHbl €€ aTpUOyThl — [T MOKYNaTeNs 3TO
KOJ TTOKynartess, uMsl, aapec, 0aHk. Boienensl kintoueBble aTpuOyThl, 0THO3HAYHO
UICHTUPHULIUPYIOLINE FK3EMIUIAPHI CYIIHOCTEH (Y MOKYIAaTeNs 3TO KOJ). Y CTAHOBJICHBI CBSI3U
Mexny cymHoctsamu: [lokynarens nonydyaer Haknaanyro. OTMeueHbl CBONCTBA CBSA3EH: OMH
MOKYTIaTeNb MOXKET MOJIy4aTh HECKOJIBKO HAKJIAIHbIX.
Hanee sTa Mozenb npeodpazyercs B pesIIMOHHYIO MOJIENb 0a3bl JAaHHBIX JIJI XPaHSHUS
UH(POPMALIUHU O BBIJCIIEHHBIX CYLHTHOCTSX.
[pencraBnenHas Ha ciaiije Mojienb 3anucana B Hotaimu IE (Information Engineering). B apyrux
HOTAIMAX OHA OyJeT BBITJISAETh HHAYE.

1.2.12.4. Horauuu moaenun
Ha cnaiine npencraBieH ¢pparMeHT MOAETH CYITHOCTh-CBS3b 33/1a4H yueTa COTPYIHHUKOB,
3aMMCaHHBIA B Pa3JIMYHBIX HOTAIUAX: YeHa (aBTOp MeTo/a CYITHOCTh-CBA3h), MapTruHa (CoaBTOp),
cranaapra IDEF1X (Information Modeling Method) u bapkepa.

1.2.13. 910 Taxoe CASE?

CASE - Computer Aided System Engineering - pa3iu4HOro poja HHCTPYMEHTAIbHBIE IIPOTPaMMBI,
UCTIONIB3yeMbIE JUIS TIOAICPIKKH MPOIIECcca CO3aHus MPOrpaMM
CASE cpencTtBa MOTyT OBITh KJIaCCU(HUIIMPOBAHBI IO HECKOJIBKUM MPU3HAKAM:



I1o ypoBHIO IpUMEHEHUS:
- Upper CASE -cpeactBa ananuza TpeboBaHMi
- Middle CASE - cpexncTBa nmpoekTHpOBaHHs
- Low CASE - ccpencTBa pa3paOOTKu IIPHIIOKEHUI

Crneunanu3upoBaHHbIE
- CpezcTBa NpoeKTUpOBaHUs 0a3 JaHHBIX
- CpencTBa peMH>)KMHUpPUHTA (BoccTaHoBieHHs ) Mojenu (popmupoBanue ERD Ha
ocHoBe aHanu3a cxeM b/l nnu popmMupoBaHus quarpaMM Ha OCHOBE aHAJIN3a
IIPOrPaMMHBIX KOJIOB)
BcnomorarenbHble
- [ImanupoBaHus U yIpaBlIeHUs IPOESKTOM
- KondurypannronHoro ymnpasieHus
- TectupoBanus
WuterpupoBannsie CASE oxBaThIBatoT Bce 3Tamnbl U mporecchl co3aanus 110 ot ananmza
TpeOOBaHMUH 10 TECTUPOBAHUS U BhINycKa HoKyMeHTanuu. MaTerpupoBanasie CASE
BBICTYIIAIOT, KaK MPaBUIIO, B BUJe HA0Opa COTJIACOBAHHBIX 110 HHTEp(dENCy CpeacTB,
NpeJHa3HAYSHHbIX JJIS MOAJCPKKHU OTAEIbHBIX ITAIIOB MPOLECcCa.

B Hacrosiee Bpemst cymectByeT odeHb MHOTO0 CASE cpencts u hupm, crieuain3upyronmxcs Ha
ux paspadotke (Rational). ITpu Bei6ope CASE cpeacts ciieyeT pyKOBOICTBOBATHCS OCHOBHBIM
NpUHIMAIIOM: cHadana Meton co3aanus [10, a morom — CASE cpencTBa, mpuMEHUMBIE JUIS STOTO
MeToza. BeiOop Ha000pOT UpeBaT HEXOPOIIUMH ITOCIIEACTBUSMHU.

Computer Aided System Engineering - ucrosib30BaHue KOMIIBIOTEPOB IS MOAICPIKKH TIpoliecca
CO3JIaHUSI IPOTPAMM.

DTO MUPOKHIA CIIEKTP MPOTPaMM — HHCTPYMEHTAIBHBIX CPEACTB, MPUMECHICMBIX HAa Pa3HBIX 3TAIax
pazpabotku [10: cnenudukanuu TpeGoOBaHMIA, TPOSKTUPOBAHUS, KOAUPOBAHUs, TECTUPOBAHHUS,
JOKYMEHTHPOBaHHUS, ...

1.2.14.CBoiicTBa X0poIeil mporpaMmbI?

VY noBneTBopATh QyHKIIMO-HAIBHBIM TpeOoBaHusM. [Ipexae Bcero, xopoias nporpamMmma
JIOJDKHA JIeNaTh TO, YTO OXKHUJIAET OT Hee 3aKa34YMK — T.€. YAOBJIETBOPATh TPEOOBAHUIM
3aka3zyuka. Takue TpeOOBaHus Ha3bIBAIOT (QYHKIMOHATBEHEIMU. HOo KpoMe pyHKIIMOHANBHBIX
TpeOOBaHUH, CYIIECTBYET €lIe PsiJl OOIUX XapaKTePUCTHK, KOTOPBIM B TOM MJIM HHOU CTETIEHH
JI0JKHA 00J1a7aTh Kakasi mporpamma. DT XapaKTepUCTUKU IPUHATO Ha3bIBAaTh
He(QYHKLIMOHATbHBIMU TpeOoBaHUsAMU. K He(yHKIIMOHATBLHBIM TPeOOBaHUSIM OTHOCSIT:

ConpoBox/iaeMocTs (maintainability). ConpoBokKaaeMOCTh O3HAYaET, YTO MPOrpaMma
JIOJDKHA OBITh HaMCcaHa ¢ PacyeToOM Ha JlaibHelIIee pa3BUTHe. DTO KPUTHUECKOE CBOMCTBO
cUcTEeMEL, T.K. u3MeHeHus 110 Hen30eKHbI BCaeACTBHE U3MEHEHUS OMU3HECA.
ConpoBox/ieHUE TPOrpaMMBbl BBITIOIHSIOT, KaK MPaBUJIO, HE TE JIFOJH, KOTOPhIE e
paspabateiBaii. COMpOBOKIAEMOCTb BKIIOYAET TAKHUE AJIEMEHTHI KaK HAJTU4IHe U
HOHSATHOCTh MPOEKTHOW JOKYMEHTAIMH, COOTBETCTBUE MPOEKTHON JOKYMEHTAIIUH
HCXOHOMY KOJTy, IIOHATHOCTh UCXOJHOTO KOJ[a, POCTOTa M3MEHEHUI MCXOHOTO KOJa,
IPOCTOTa J0OABIIEHUS HOBBIX (DYHKITHIA.
Hanexsaocts (dependability). Hagexxaocts 10 BKIIIOYaeT Takue 2IIEMEHTHI KaK:
» OTKa30yCTOWYHBOCTH — BO3MOKHOCTh BOCCTAHOBIICHHS TIPOTPAMMBI U TAHHBIX B
ciydae cOoeB B paboTe
» be3zonacHocTh — cO0M B paboTe MPOrpaMMbl He JTOJKHBI IPUBOJHUTE K OITACHBIM
MOCIIEACTBUSIM (aBapHsIM)
» 3auuieHHOCTh OT CIIYYaiHbIX WM IPeHAMEPEHHBIX BHEITHUX BO3ACHCTBUN
(3amuTa OT aypaka, BUPYCOB, Cliama).
OddexruBnocTs (efficiency). [10 He AOKHO BITYCTYIO TPATUTh CUCTEMHBIE PECYPCHI, TAKHE
KaK MMaMsTh, IPOLIECCOPHOE BpeMsi, KaHallbl cBsi3u. [loaTomy addextuBnocTs 110




OLICHUBACTCH CIICAYIOIIMMH MTOKA3aTCIIAMU: BPEMA BBIIIOJIHCHUA KOAA, 3arpy>KCHHOCTDb
npoiieccopa, 00beM TpeOyeMoi mamsTH, BpeMsl OTKJIMKA U T.11.

*  VYnobcrBo ncnonn3oBanus (usability). ITO 1omkHO OBITH JIETKUM B UCHOJIB30BAHUH, IPHYEM
VMMEHHO TeM TUIIOM IOJIb30BaTelICH, Ha KOTOPBIX PACCUUTAHO MPHUIOKEHUE. DTO BKIHOYAET
B ce0st nHTepdeiic moabp30BaTeNs U aJIeKBaTHYIO JJOKyMeHTanuto. [Tpuuem,
0JIb30BATEIIbCKUI HHTEP(ENC TOJKEH OBITh HE HHTYHTHBHO, @ NPO()ECCHOHATIBHO
IIOHATHBIM I1I0JIB30BAaTCIIIO.
Crieryer OTMETUTD, YTO peain3anus He()yHKIMOHAIBHBIX TpeOOBaHUIT YacTo TpeOyeT OONIbIINX
3arpar, 4eM (yHKIMOHAIbHBIX. TakK, COMPOBOXKAAEMOCTh TPEOYeT 3HAUUTENBHBIX YCHIIUN IO
HOJJICP’KAHUIO COOTBETCTBHS IIPOCKTA HCXOJHOMY KOJY M IIPUMEHEHHS CIICIIHAIBHBIX METO/IOB
CO31aHuA MO[[I/ICI)I/II_II/IpyeMLIX IporpamMmm. HaIIe)KHOCTB — JOIOJIHUTCIIBHBIX CPCACTB
BOCCTaHOBJICHUSI CUCTEMBI TIPH c00sX. DPPEKTHBHOCTD — MOKCKA CHICHUATIBHBIX apXUTEKTYPHBIX
peLIeHNI U ONTUMHU3ALUH KoJa. A yI00CTBO — IPOSKTHUPOBAHUS HE «MHTYUTUBHOY» MOHITHOTO, a
1po(heCcCHOHAIBHO MMOHATHOrO HHTEepdeiica moabp30BaTes.

1.2.15.0cHOBHbBIE TPYIAHOCTH

TpynHocTe 10cTaTOYHO MHOTO. Bce OHU B TOM WJIM MHOM CTEIEHBIO CBSA3aHbI C TJIABHON
po0JIEeMOIl MPOrpaMMHON WHXKEHEPUU: TTIOMCKOM YHUBEPCAJILHOT'O METO/a U MpoIiecca,
MPUTOIHOTO JJISl CO3/IaHUs TPOTPAMMHOTO MPOAYKTA JIF0OOTO THIIA B JTIOOBIX YCIOBUAX. 311E€Ch
rJIaBHAs MpodiieMa — MeHSIoIuecs ycioBus. B 31oit cBs3u pa3padorunku [10 crankuBaroTes co
CJEAYIOIUMH TPYIHOCTSAMM:

* HacnenoBanue panee coznannoro [10 (legacy systems). CymiecTByeT JOCTaTOYHO MHOTO
CHCTEM, CO3JIaHHBIX MHOTO JIET Ha3aJl, MOPAJIbHO YCTaPEBIINX, HO MPOI0JHKAIOIIX
pabotats. [Ipobiaema HacIeIOBaHUS TAKUX CHUCTEM COCTOUT B UX CONPOBOXKICHUHU —
TIOJJICPIKKE U PA3BUTHH.

* PasnopomHocTh nmporpaMmMHbIX cucteM. [10 1omkHO paboTaTh B paclpeieIeHHBIX CETsX, Ha
pPa3HOPOJAHOM O00OPYIOBAaHUH, B PA3HBIX CpelaX, MO/l yIIPaBICHUEM Pa3IMUHbIX
OTIEPALIMOHHBIX CHCTEM.

* CokpalieHue BpeMeHH Ha pa3paboTKy. 3arpochl pbIHKA TPeOOBAaHUS K IPOTrPAMMHBIM
cucTeMaM MEHSIOTCS 04eHb ObIcTpo. CyTh MpoOIEMbI COCTOUT B TOM, YTOOBI COKPATUTh
BpeMs pa3zpabotku [10 6e3 cHuKeHus ero KayecTna.

OTH TPYAHOCTH YacTO OKA3bIBAIOTCS CBSI3aHHBIMU MEXAY co00ii. 3aaua pa3paboTKH CETEBOTO
BapHaHTa CTapOH JOKaJIbHOHN 0a3bl JaHHBIX B OTPpaHHMUYEHHBIE CPOKH SIBISIETCS IOCTATOYHO
TUITUYHOM.

1.2.16.11podeccunalibHble U ITHYECKHE TPeOOBAHUS

Pa3BuTHe cpencTB BHIYMCIUTENBHON TEXHUKY, KOMMYHUKALUK U IporpaMMHBIX cucteM (Internet,
TEJIEKOMMYHUKAINH, pacipe/ieNieHHble cucTeMsl, IP Tenedonus, KoOMIbIOTEpHBIE UTPHI U
oOyyJaromue mporpaMmbl) OKa3bIBaeT BCe OOJIbIIIee BO3CHCTBIE HA 00111ecTBO. Pob crienuaincToB
10 IPOrPaMMHOMY 00€CTIEUEHHUIO IIPU 3TOM Bce BpeMs Bo3pacTaeT. OHU paboTaroT B
OMpeCaACIICHHOM IIPaBOBOM M COMAJIbHOM OKPYXCHUH, HAXOAATCA IO ﬂeﬁCTBHGM,
MEXTYHAPOJHBIX, HAITMOHATIBHBIX M MECTHBIX 3aKOHOJIATEIbCTB.
SIcHO, 4TO MPOTPaMMHUCTHI, KaK U CIELHATUCTBI APYTUX MPOPECCHit, JOKHBI ObITh YECTHBIMU U
NOPSI0YHBIMHU JT10IbMU. HO BMecTe ¢ TeM, MpOrpaMMHUCTHI HE MOT'YT PYKOBOJICTBOBAThCSI TOJIBKO
MOpaTbHBIMH HOPMaMU WU IOPUANYECKUMU OTPAHUYCHHUSIMHE, T.K. OHU OOBIYHO OBIBAIOT CBSI3aHBI
0osee TOHKUMHU PO eCcCHOHATBHBIMU 0053aTEbCTBAMMU:
*  KoHpuneHmansHOCTh — IPOrpaMMHBIE CIIEIIHATUCTHI JOKHBI YBAXKATh
KOH(HICHIIMATHHOCTh B OTHOIIIEHUH CBOHMX pab0TOaTesel MIIH 3aKa3UNKOB HE3aBHCUMO OT
TOT0, TIOJIMUCHIBAJIOCH JIU UMH COOTBETCTBYIOILIEE COTTIAIlICHHE.



* KoMIeTeHTHOCTh — MPOTPaMMHBIN CIIEUAINCT HE JIOJKEH 3aBHINIATh CBOM HCTUHHBIMA
YpOBEHb KOMIIETEHTHOCTH U HE JIOJDKEH CO3HATEIbHO OpaThes 3a paboTy, KOTOpasi 3TOMY
YPOBHIO HE COOTBETCTBYET.

* 3ammra MHTEUIEKTYaIbHON COOCTBEHHOCTH — CIICI[HAIIUCT JOJKEH COOI0IaTh
3aKOHOAATCIIbCTBO U NPHUHIMIILI 3allIUThI I/IHTCJIJICKTyaJIBHOfI COGCTBCHHOCTI/I Ipu
UCTIOJIb30BaHUU UYXOW MHTEIUIEKTYaIbHOM coOCcTBeHHOCTH. KpoMe TOoro, OH J0KeH
3alUIIATh UHTEIUIEKTYaIbHYI0 COOCTBEHHOCTh paboToIaTeNs U KiIMeHTa. BHuMaHue:
co3/laBacMasi UM MHTEJUIEKTyalbHasi COOCTBEHHOCTD SIBIISIETCS COOCTBEHHOCTBIO
paboToaaTelis Uin KJIMEHTA.

*  3noynoTtpebiieHHe KOMIIBIOTEPOM — MIPOTPAMMHBIH CIIEIIHATNCT HE TOJDKHBI
3JI0YMOTPEOISATH KOMITBIOTEPHBIMU PECYpPCaMu pabOTOATENsl HITH 3aKa34HKa; MO
37I0yMOTPEOJICHUSMHU MBI 3/I€Ch TIOHMMAEM HIMPOKUIl CIEKTP — OT UTP B KOMIIBIOTEPHBIC
UTPYIIKU Ha pabodYeM MeCTe J0 paclpOCTPAHECHUS] BUPYCOB H T.1II.

1.2.16.1. Konuekc stuku IEEE-CS/ACM
B pa3paboTke Takux 3THYECKUX 0053aTeIbCTB BEAYILYIO POJIb HTPAIOT POECCHOHATBHBIC
cooOmecTBa. Takue 001IECTBA, KaK

+ ACM - Association for Computing Machinery - Accorranus o BEIYUCIUTEILHON TEXHHUKE,

* |EEE - Institute of Electrical and Electronic Engineers — IHCTUTYT HH)XEHEPOB 110

ANEKTPOTEXHUKE U IJICKTPOHUKE
CS - British Computer Society — Bputanckoe KOMITbIOTEPHOE 0OIIECTBO
coBMecTHO paspaboranu u onyonukosanu IEEE-CS/ACM Software Engineering Code of Ethics
and Professional Practices — Koziekc 3Tiku u npoecCHOoHaIbHON MPAKTUKU MPOrPAMMHOMN
WH)KCHEPUH. .
UsneHbI 3TUX OpraHU3alus IPHHAMAIOT 00sI3aTEIBCTBO CIEI0BATh ATOMY KOJICKCY B MOMEHT
BCTYIUICHUS] B OPTraHU3AIIUIO
Konekc conepkut BoceMb [I[pHHIIMTIOB, CBA3aHHBIX C TOBEACHUEM U PEIICHUSMH, IPHHAMACMBIMU
poeCCUOHATILHBIME MTPOrPAMMHUCTAMH, BKJTFOYAsl TPAKTUKOB, MPEIOAaBaTEeNIeH, MEHEKEPOB U
PYKOBOAMTEIIEH BBICHIETO 3BEHA
Konekc pacnpocTpaHsieTcsi TAK)KE Ha CTYACHTOB U «IIOJIMACTEPhEBY, U3yUarOIIUX TaHHYIO
npogeccuto
Kozekc umeer KpaTkyro U MOJIHYIO BEPCHU

1.2.16.2. Konekc stuku - [IpeamOyma

Kparkast Bepcus Kojekca
— CYMMHpYET CTPEMJICHHsI KOJIEKCa Ha BEICOKOM YPOBHE a0CTpPaKIIHH.
— TIOJHAs BEPCHUS TIOKA3bIBACT KK ATH CTPEMJICHHUS OTPAYKAOTCS HA JIEATSILHOCTH
poeCcCHOHATIBHBIX TPOrPAMMHKCTOB.

— 0e3 BBICIIUX MPUHITUIIOB JIETAIN KOJIEKCA CTAaHYT Ka3YMCTUYCCKUMHU M HYTHBIMHU;

— 0e3 meTajel CTpeMIICHHs OCTAHYTCsI BO3BBIIICHHBIMHU, HO MTYCTHIMH;

— BMECTE XK€ OHH 00pa3yIOT LENOCTHBII KOJIEKC.
[IporpaMMHBIe HHXEHEPBI JJOJDKHBI TOOMBATHCSI, YTOOBI aHAIIU3, CrieIIU(UKAIINS, TIPOSKTHPOBAHHKE,
pa3paboTKa, TECTUPOBaHNE M COMPOBOXKICHUE TPOTPAMMHOT0 00ECTIEYSHUS CTaU MOJIE3HOM 1
yBakaeMol npodeccueil. B cooTBeTcTBHHN ¢ MX MTPUBEPKEHHOCTHIO K ITPOLIBETAHUIO, OE30MMACHOCTH
1 OJIaromnoyry4uro o0IIecTBa, MporpaMMHbIE HHXEHEPBI OyIyT PyKOBOJCTBOBATHCS CIIEAYIOMIUMHU
Bocewmsro [Tpuanmnamun

1.2.16.3. Kopnekc 3TUKHU: 8 MPUHIIUIIOB
1. OBILIECTBO

— IIporpaMmHbIe HHXEHEPHI OYIyT NEHCTBOBATH COOTBETCTBEHHO OOIECTBEHHBIM

UHTEpecaMm.

2. KIIMEHT U PABOTOJIATEJIb

— IIporpaMMHbIe HHXKEHEPHI OyAYT NeHCTBOBATh B MHTEpECaX KIMEHTOB U
paboToaaTesnsi, COOTBETCTBEHHO OOIIECTBEHHBIM HHTEPECAM.
3. [TIPOAYKT



— IlporpaMMHbIe HHKEHEPHI OYAYT 10OMBATHCS, YTOOBI IPOU3BECHHBIE MU
HPOTYKTH M UX MOJU(HKAIIH COOTBETCTBOBAJI BEICOYANIITMM MPO(ECCHOHATBHBIM
CTaHAapTaM.
4. CYXKJIEHUE

— IlporpaMmMHbIe HHKEHEPHI OYAYT T0OMBATHCS YECTHOCTH M HE3aBUCUMOCTH B CBOUX
poeCCHOHATIBHBIX CYXKACHUAX
5. MEHE/DKMEHT

— MeHemxepsl U IUAEpbl IPOrPaMMHBIX HHXXEHEPOB OyIyT PYKOBOACTBOBATHCA
STUYECKHUM MOAXO0I0M K PYKOBOJICTBY pa3paboTkoit u conpopoxaeHueM 10, a Takxke
OyIyT MpOABUTATh U Pa3BUBATh 3TOT MOJXO0]1
6. [IPOOECCUA

— IlporpaMMHbIe HH)KEHEPHI OYAYT YIyqIIaTh [EJIOCTHOCTh U PEMYTAIUIO0 CBOCH
HpO(i)CCCI/II/I COOTBETCTBCHHO C HHTCPECAMU O6H.I€CTBa
4. KOJUIETHU
— HpOl"paMMHHe HNHXXCHCPBI 6y,HYT YECTHBIMMU I10 OTHOILLIEHHUIO K CBOUM KOJUJIEraM U
OyJyT BCAYECKU UX TOJJIEPKUBATH
8. JINYHOCTDH
— IIporpaMMHbIe HHKEHEPHI B TEUEHUE BCEM CBOEH KM3HU OyyT YUUTHCS IPAKTUKE
cBoeit npodeccuu U OyAyT MPOABUTaTh ITHUECKUN MOJIXO/] K IPAKTUKE CBOEH
npodeccuun
IMTonnas Bepcus koxekca: IEEE-CS/ACM Software Engineering Ethics and Professional Practices.
http://www.computer.org/tab/seprof/code.htm#Public

JluteparypHble HCTOYHUKMU:

1. IporpamMmHas K KEHEpHs: HA3HAYEHHUE, OCHOBHBIE IPUHIIMITBI U TIOHATHS
© Kaprienko C.H., 2005 "Hmxkeropoackuii rocynapcTBeHHbIN yHUBepcuTeT uM. H.M.Jlo6aueBckoro”
Bepcust nzganms 0.1.1, 24 Hos10ps 2004 T.



CamocrosiTesbHast padora

Ne Tema camocTosITENEHON PaObOTHI Yacsl
1 Onucanue npeaMeTHON 00IacTH. 20
0030p ¥ aHAJIN3 CYLIECTBYIOIINUX PEUICHU.
2 ®dopmupoBaHne PYHKITMOHATBHBIX TPEOOBAHUM. 10
3 0030p MaTEMAaTHYECKUX METO/IOB PEIICHUS M pa3paboTKa arOPUTMOB. 50
4 [IpoexTupoBanue u peanusanus HHTEpdeiica. 30
5 Peanuzamus npoekra [1C. 60
6 JlnHamMudeckuii KOHTPOJIb MOBEIACHHS IPOTPaMMbl HA MHOXKECTBE 10
tecToB. [10JIb30BaTENILCKOE TECTUPOBAHUE.
Bcero 3a cemectp 180
KosutokBuym

Twunel BOpocos

[TpaBuiia BbIOOpa TECTOB U3 OECKOHEUHOM 00J1acTH.

Meponpusitusi, HeoOXoauMbIe i1 00ecredeHnst SKOHOMHUYECKH 3 (HEKTUBHON
MO/JIEPKKU ITPOTPAMMHOTO 00€CTICUCHUS.

COXpaHeHI/IC HEJIOCTHOCTHU U ITPOCIICIKUBACMOCTHU KOH(bI/IpraI_[I/II/I Ha IPOTAXKCHHUH BCCTO
KHN3HCHHOI'O IUKJIa CUCTCMBbI.

OTanel CO31aHHuA HpOFpaMMHOﬁ CHCTCMBI.

KonTpoasnas padora

Tema: «Ornenka apyxectBeHHocTH uHTEpderica [1Cy»

Teopernueckne BONPOCHI K IK3AMEHY:

> W

[IpoBeneHne HAYYHBIX UCCIEA0BAHUIN TPOTPAMMHBIX POAYKTOB, TPOEKTOB,

IPOLIECCOB, METOJI0OB 1 HHCTPYMEHTOB MPOTrpaMMHON MHKEHEPHUH.
[TocTpoenue Moiesnei MporpaMMHBIX TPOEKTOB IPOTPAMMHBIX MPOJAYKTOB.
HHucTpyMEeHTaIBbHBIE CPEICTBA KOMITBIOTEPHOTO MOICTTUPOBAHUSI.
[TonroroBka JaHHBIX ISl COCTaBIEHUS 0030POB U OTUETOB.

COop u ananu3 TpeOOBaHUI 3aKa3unKa K MPOrPpaMMHOMY MPOAYKTY
Ornenka BpIOOpa BApMaHTOB IPOTrPAMMHOTO 00ECTICYCHHUSI.

[TonroroBKa KOMMEPUYECKOTO MPEIOKCHHS 3aKa3UUKy, MPE3CHTAIIHS.

[IpoekTrpoBaHNE KOMIIOHEHT MPOrPAMMHOTIO MPOAYKTA.




9. Co3ganue KOMIOHEHT MPOTPAMMHOTO oOecriedeHus (KOJupOBaHKe, OTIa KA,

MOJ1yJIbHOE M UHTErPAllMOHHOE TECTUPOBAHUE)
10.M3mepenue Kofia B COOTBETCTBUHU C TUIAHOM
11.Pa3paboTKa TECTOBOTO OKPYKEHUS U CO3/IaHUE TECTOBBIX CLIECHAPUEB

12.Pa3paboTka u ohopmIIeHUE ICKU3HOM, TEXHUYECKOHN U pabouel mpOeKTHOM

JTIOKYMEHTAIu!

13.CpencTBa aBTOMaTU3UPOBAHHOTO IPOESKTUPOBAHUS, pPa3pabOTKH,

TCCTUPOBAHUA U COIIPOBOXKACHUA IIPOTPAMMHOI0 oOecneueHus

14 . MeTo1bl yIIpaBiieHUsI HHKECHEPHOU JEATEIHHOCTHIO U MPOIECCaMuU

YKU3HEHHOTO IMKJIa MPOTPAMMHOT0 00€CTIeUeHUs
15.KoHTpOJIb, OLIEHKA U 00eCrieYeHNEe Ka4yeCcTBa IPOrpaMMHON MPOTYKIIMH
16.ITporecc pa3pabOTKH MPOrpaMMHOI0 00ECIIeYCHHS
17.Co31aHre TEXHUYECKON TOKYMEHTAIIMHU 110 PE3yIbTaTaM BBIMOJHEHUS padoT
18.006yueHnue moyb30BaTeNIe MPOrpaMMHBIX CUCTEM
19.CornpoBoskieHrE TPOrPAMMHOTO MPOAYKTA

20.Opranu3zaiust padoThl MaJIbIX KOJJIEKTUBOB HUCTIOJHUTEICH MPOTPAMMHOTO

POEKTa

TJIOCCAPUN
ApaneKTypa —_— OpFaHI/I3aLII/IOHHaH CTpYKTypa CHUCTCMBbI, BKIIFOYAroIIIasa B 06651 paszleneHHe
CHCTEMBI Ha 4aCTH, CBsA3U Me>1<)1y 9THUMHU 4YaCTAMU, MEXaHU3MbI BSaHMOI[eﬁCTBHﬂ U OCHOBHEIC
HpI/IHIII/IHLI HpOGKTMpOBaHI/IH CUCTCMBI.
I[eiflCTBI/le (action) — BBIITIOJTHUMOC aTOMapHOG BBIYMCIICHUC, KOTOpoe HpI/IBOILI/IT K UIBMCHCHUIO
COCTOSAHHUA CUCTEMBI NOU BO3BpaTy 3HAUYCHUI.
KoncrpyupoBanue — (aza nporiecca pa3pabOoTKH IPOrpaMMHOT0 00ecrieueHus], B TeUeHUE

KOTOPOH NPOBOAUTCS MOAPOOHOE MPOEKTUPOBAHUE, @ CUCTEMA PEATU3YETCS B KOJE U TECTUPYETCH.

Hcknroyenne — CUrHal, BO3HUKAIOIINM C ITOMOILBI0 MEXaHU3MOB UCKIIOYEHUH B OTBET Ha
Ne(eKThI TIOBEICHHUS.

Peanu3zanmsa — ctanus pa3pabOTKH CUCTEMBI, B KOTOPOil onuchIBaeTcsl GyHKIIMOHUPOBAaHHUE
CUCTEMBI B HEKOM cpesie (HampuMep, sA3bIKe MPOrpaMMHUPOBaHMsl, 6a3e JAaHHBIX WU HUPPOBOM
anmapaTHOM 00eCIeueHHH).

MopayJib — nporpaMMHBIN OJI0K, CITy>Kallui A1 XpaHEHUs U YIpaBICHUS.

HMHTepgeiic — MMEHOBaHHOE MHOKECTBO OIEpalUi, ONUCHIBAIOIIKX ITOBEACHUE JJIEMEHTA.



Kanaux cBsa3zu — (channel, data line) cucrema TexHU4eCKUX CPENCTB U cpea pacpoCTpaHeHUS
CHTHAJIOB JIUIsl OJTHOCTOPOHHEH Tepeiaun JaHHBIX OT HCTOYHHKA K MOTydYaTelo.



