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Pazpaborka mnporpammuoro obOecnedenus (I[1O) sBnsercs Hamboiee MIUTEIBHON U
noporocrositieid yactbto mpoektupoBanus CAIIP. Ot cpoiictB 10 B 3HauMTEeNbHONH Mepe 3aBUCST

BO3MOXHOCTH 1 TIokazarenn dppextuHocTd CAIIP.

3.1. Ceolicmea npozpammHo20 obecnevyeHusi CAIP

K IO CAIIP npenbsBisitoTcs TpeOOBAaHUS SKOHOMHYHOCTH, YHOOCTBA HCIIOJIb30BaHUS, Ha-
JI€KHOCTH, IPaBUIbHOCTH, YHUBEPCAJIbHOCTH, OTKPBITOCTH, COPOBOXKIAEMOCTH U MOOUIIBHOCTH.

Oxonomuunocmes 110 oLeHUBaeTcs 3aTpaTaMy BBIUMCIMTEIBHBIX PECYPCOB — MAIIMHHOTO
BPEMEHM U OINEPaTUBHON MaMATH. XapaKTep MX 3aBUCHMOCTH OT Pa3MEPHOCTH 3aJlauM ONpEeIseTcs B
IIEPBYI0 OdYepelb CBOICTBAaMM MaTemMaTHuyeckoro ooecrnedeHus. OpHako HeyAayHas IporpaMMHast
peanu3anusi MOXET CYLIECTBEHHO YBEJIUYMUTh TpPeOyeMble MAIIMHHOE BpEMs U OObEM OINEpaTUBHOI
namsati. Hemocrtarounass 5SkoHOMHUYHOCTE [IO  OOBIYHO OKa3bIBaeTCs OCHOBHBIM  (PAaKTOPOM,
OTpaHUYMBAIOIIMM BO3MOYKHOCTH MCUEPIBIBAIOLIET0 aHaIM3a, ONTUMU3AINN U CTPYKTYpHOTO CHHTE3a
IIPOEKTUPYEMBIX OOBEKTOB.

Yooocmeo ucnonvsosanuss 110 ompenensieTcss €ro HaJIEKHOCTHIO, HaTUIHUEM TPOOIEMHO—
OpPUEHTUPOBAHHBIX BXOJHBIX SI3bIKOB M CPE/ICTB JUATHOCTHKHU OLIMOOK MOJIb30BATEIIS.

Haoescrnocms 110 — cBOWCTBO BBINOIHATH 33JjaHHbIE (DYHKIUH B 3aJaHHBIX YCIoBUAX. DyHKIIMN
U ycloBUS (QOpPMYIHMpYIOTCS B TE€pMHHAX TOM TMpeAMETHOM 00jacTH, K KOTOpPOH OTHOCATCS
poeKkTHpyeMble 00beKThl. OCHOBHOM MOKa3aTeNb HaJeKHOCTH — BEPOSITHOCTh MOJIYYEHUSI IPABUIHLHOTO
pe3ysibTaTa npu UCHOJIb30BaHUU IPOrPaMMBbI B C(HOPMYIHPOBAHHBIX YCIOBHUSX.

Ipasunvnocms 110 — cBoMCTBO, XapakTepusyroumiee cooTBercTBue [1O crnemnudukanusm
MaTeMaTHUYeCKOT0 XapakTepa, T. €. mpaBuiIbHOCTh peannzanuu B 110 BeiOpannoro MO. HecootBercTBre
TpeOOBaHMUI MOIB30BaTEICH U BHIOPAHHOTO MATEMATHYECKOTO OOECIIEYCHHSI CHUKAET HAJEKHOCTh, HO
HE BJIMAET HAa NpaBWIbHOCTb. Hampumep, ecnu B mporpamMme aHajid3a CTaTHUYECKUX COCTOSHUMN
HEKOTOpOro kiacca OOBEKTOB 0e30mnO0YyHO peann3oBaH MeTol HploToHa, To mporpamMma Oyaer
MPaBWIBHOM, HO, TO—BUIUMOMY, HEHAJIEKHOM, TaK KaK YCJIOBUS cXxoauMmocTu metonaa Heiorona OymayT
BBITMIOJHATHCS HE JUIsl II000Tr0 00bEKTa M3 3a/JaHHOTO Kjlacca IMpU MPOU3BOJIBHOM 33/IaHUH HAYaJIbHOTO
NpUOIKEHNS.

Ynueepcanonocmv 110  xapakrtepuszyercss orpaHuueHussMu Ha npumeHenue [10. Otu
OTpaHUYEHUSI MOTYT OTHOCUTHCA K THUIIAM M JJIEMEHTHOMY COCTaBy aHaJU3UPYEMBIX WU

CHUHTE3UPYEMBIX CTPYKTYp, AMANA30HAM YHCIOBBIX 3HAYEHWW BHYTPEHHMX W BHEIIHUX I1apaMETPOB,
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NIEPEYHIO BBINOJHAEMBIX IPOEKTHBIX ONEpaluidi W MHpoUeAyp. YHHUBEPCAIBHOCTh CBs3aHA C
Haze)KHOCThIO [IO — yem TiarenbHee W IOJHEE BBISBICHBI U OrOBOPEHBI OTPAHUYEHUS, YEM HMIKE
CTENEHb YHUBEPCAIILHOCTH IPOrpaMMbl, HO BbIlIE €€ HaAe)kHOCTh. B CAIIP HeoOXoauMo cTpeMHUTbCS K
JOCTUKEHUIO BBICOKOM HAaJICe)KHOCTHU [1O. ITosTomy JKCILTyaTanus HECKOJIbKUX
Y3KOCHELIMAIM3UPOBAHHBIX, HO HAJEXKHBIX IPOrpaMM IPEANOYTUTEIbHEE IPUMEHEHUS OJHOU
YHUBEpCAIbHON MPOTpaMMbl, €CIU 3a IOBBIIIEHUE CTENEHU YHMBEPCAIBHOCTU IMPUXOAUTCS IUIATUTH
CHM)KEHHEM HaJIe)KHOCTH.

Omxpvimocmsb 110 XapakTepu3yeTcsi BO3SMOXKHOCTSMU BHECEHMsI B HETO U3MEHEHMH B Mpoliecce
SKCIuTyaTaniui. lIOHSATHE OTKPHITOCTH ONM3KO K TMOHATHIO QJalTHPYEeMOCTH, TIOA KOTOPBIM
HOJpa3yMeBaeTcsi BO3MOXKHOCTh Monubukanuu [10 mis mopnepkaHust ero paboTOCIIOCOOHOCTH M
3 PEKTUBHOCTH B U3MEHSIOIIMXCS YCIOBUAX IPUMEHEHUS.

Conpogoorcoaemocms 110 — cBOHCTBO, OJIM3K0OE CBOMCTBY OTKPBITOCTH, XapaKTepU3yeT YA00CTBO
nojguepxkanus [10 B paboTocnocoOHOM COCTOSHUM M oOecreunBaeTcs CTpyKTypupoBaHHOCThIO [10 n
HaJIMYMeM HEOO0XOAMMOM IKCIUTyaTalluOHHOW JOKYMEHTAIIUH.

Mobunvnocms 110, Ha3piBaeMasi Takke IEPEHOCHUMOCTBIO, ONPEAENAETCs JETKOCThIO
nepectporiku [10, skcrutyatupoasmierocss Ha 9BM ¢ oxgHoil cuctemoit komann Ha 9BM ¢ apyroit
cucteMo  komaHj. Ilporpammbl, 3amMcaHHble Ha  MAllIMHHO—OPUEHTHPOBAHHBIX  SI3bIKAX,
HenepeHocuMbl. lcrnonb30BaHue S3bIKOB BBICOKOI'O YPOBHSI CO3JA€T MPEANOCBUIKUA JUIsl CO3JIaHUs
MOOWIBHBIX TIporpamMM. OHAKO 7Sl TIOBBIICHUS MOOMIBHOCTH HEOOXOAMMBI JIOTIOTHUTEIBHBIE MEPHI
no (QuKcanuu W BBIICICHUIO B cMeHsemble Onoku siemeHToB [10, oTpaxkarommx creuuduky

apxutekTypsl OBM u cBa3annbix ¢ Humu OC.

3.2. Cmpykmypa npoepaMMHO20 obecrieyeHusi

Ilpozpammoit Ha3bIBAIOT 3aKOHYEHHYIO COBOKYITHOCTh KOMaH]I, HEOOXOAUMBIX JJIsl BBITIOJHEHUS
OIIPENIETICHHOM 3a1a41, & HPOZPAMMUPOBAHUEM — TIPOLIECC COCTABIEHUS TAKOU IPOTPaMMBI.

IIporpamMmHOe oOecrieueHHe BKIIOYA€T KOMIIOHEHTBI 00ujeco M CneyuaibHo20 HA3HAYeHUS.
Obmee IIO He otpaxkaer cnenudukun kKoHkpeTHoi CAIIP u BkatoyaeT B ce0sf KOMIIOHEHTHI,
o0ecreuymnBamIMe OpPraHU3alMil0 M  KOHTPOJIb  BBIUMCIUTENIBHOTO Ipolecca, aBTOMAaTHU3ALUIO
TPYOEMKHX ATAllOB MOJATOTOBKM M OTJAAKH MNpUKIaaHBIX nporpamMM. KommoneHtsl obmero I1O He
pa3pabatbiBatoTCs Ipu cozaHuu KoHKkpeTtHoi CAIIP.

Obwee 10 CAIIP B cBow oyepenn AENUTCS Ha obuecucmemuoe u bazosoe. Obwecucmemuoe
110 mpencTaBineHO ONEPALMOHHBIMM CHCTEMaMU M XapaKTEpU3YEeTCs TEM, YTO €ro KOMIIOHEHTHI He
orpaxkatoT crenupukd KoHkpeTHOH CAIIP u sBIAIOTCA NPOMBIIUIEHHO COINPOBOXKIAEMBIMU
IPOrPaMMHO-METOIMYECKUMU  KOoMIulekcamMd. OHO  TakkKe  MOXET  BKJIIOYaTbh  CPEICTBA
TEJIEKOMMYHHUKALIMOHHOIO TOCTYIIa

bazosoe 10 xapaktepusyeTcs TeM, YTO €ro KOMIOHEHTHI oTpaxaroT cnenuduxy CAIIP nanaoro
KJjlacca, OJHAKO HE pa3padaThIBalOTCA IMPH HMX CO3/aHUM, a MPHOOpPETaloTCs KaK KOMIUIEKTYIOIIHNE
U3JIeNusl HapaBHE ¢ KOMITIOHEHTamu oOmecucreMHoro I1O u mpeaHa3HayeHbl Ui HUCIOJIb30BAaHUS
MHOTMMH TPOEKTHBIMU OpraHu3alusMy. TUNUYHBIME mnpumepamu 6Oazooro I1O sBuserca I10
obciyxkuBatomux nojcucreM CAIIP — rpaguueckux penakropoB, CYB/l, 1uanoroBsix MOHUTOPOB U

T.II.
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Cneyuanvnoe (npukaiaonoe) I10 otpaxaer crnenupuky konkpetHoit CAIIP u comepxur
COBOKYITHOCTH II€JIEBBIX MPOTPAMMHBIX CPEJICTB, PEATH3YIOUIMX MaTeMaTuYeckoe oOecreueHne JaHHON
CATIP 151 HEIOCPEACTBEHHOTO BBINIOJHEHUS IPOoeKTHBIX npoueayp. Ilpuknagnoe 10 paspabaTsiBaercs
npu co3nanuu KoHkpetHoil CAIIP u umeer ¢opmy nub60 aBToHOMHBIX IIIMII, KaXkabIii M3 KOTOPBIX
o0ecrieynBaeT OTHCNBHBIA H3Tall aBTOMATU3WPOBAHHOTO IPOEKTUPOBAaHUS, MO0 (HYHKIHOHAIHHO
3aKOHUYEHHBIX MPOTPAMMHBIX MOJIyJeH (KOMILIEKCOB), pabOTaroOMMX TMOJ YIPaBICHUEM EIUHOU
MoHuTOpHOM cuctemsl. MMHorna IIIIII TMIOBBIX NMPOEKTHBIX IPOLIEAYP, MOCTABISAEMbIE B LIEHTPAIU30-
BaHHOM TOPsIJIKE, OTHOCAT K 6azoBomy I10.

VYkpynnenHas crpykrypa I1O, otHocsmerocs k ogHoMmy u3 ypoHel CAIIP, npeacraBinena Ha

puc. 3.1, a.
a) » OrepaionHas cicTema [Ipu crpykrypupoBanuu [1O ucnonb3yroT
) MIOHATHUA [II111, IIPOrPaMMHBIX CUCTEM,
A
KOMILJIEKCOB 1 KOMITOHEHTOB.
MomnHTOpHAs cHCTEMa
v v Ilakem NPUKIAOHBIX — NPOSPAMM — —
A 4
Macrpymesramsmas || | Cucrema ynpasnesms COBOKYITHOCTb IIporpamm, 00BEIMHEHHBIX
noacucreMa 6azoit JIAaHHBIX
A OOIIIHOCTHIO TPUMEHEHHS, T. €. BO3MOXKHOCTBIO
A 4 A 4 o
v COBMECTHOTO HCIIOJIHCHHSI WJIM OpHEHTAIlMed Ha
Ml |« .+ « | TN
ONPEAEIIEHHBIN KJIacC 3a/1a4.
Komnnexc mno onpenenenutro B EpuHoi
CBsI3U ¢ APYyTAMUA o
M _
0) onuTOp yacsvu 1O CAIIP cucteme nporpamMmHoi noxkymentauuu (ECIII)
4 A CIIOKHAsI TPOrpaMMa, KOTOPYIO MOXKHO DPa3IeiUTh
Y Y Ha COCTABHBIE YACTH.
S3pIKOBOM OyHKIMOHAIBHbIE
mporeccop | |  IOporpaMMel Komnonenmsr  —  cocTaBHBIE  YacTH

Puc. 3.1.Crpykrypa nporpammuoro odecrniedenust CAIIP (a),

nporpamMm HUMCIOIIUE CBOC KIIMOHAJIBHOC
MPOTPaMMHOM crcTeMBI (0) porp ’ H Pym

Ha3Ha4YeHHE.

[Tonstust  "KOMIJIEKC —  KOMIIOHEHT"
AQHAJIOTMYHBI MOHATUSAM 'CHCTEMa — AJIEMEHT" B OJIOYHO—HMEpPapXUUYECKOM MPOEKTHUPOBAHUM CIIOKHBIX
CUCTEM, CJIEIOBATEIbHO, HAa KaXXOM HEpapXU4ecKoM ypoBHE mpoekTupoBaHuss I1O stu mnoHsTHSA
HAIOJHAIOTCS CBOMM KOHKPETHBIM cojiepkanneM. Tak, onepannonnas cucrema MS DOS — komrutekce, a
CIIy’>K€OHBIE€ YTUIUTBI — €r0 KOMIIOHEHTHI.

Paznuuaror Heckonbko TumnoB IIIIIT B 3aBucuMocTu OT coctaBa maketa. [lakemvl npuxkiaoHvix
NpOCPaAMM NPOCMOL CMPYKMYpbl XapaKTEpU3YIOTCS HaJIWYUEM TOJIbKO oOpalaThiBaroIleld 4acTu —
Habopa QYHKIMOHAIBHBIX MPOTPaMM, KaXk/1asi U3 KOTOPHIX MPeAHa3HAuY€Ha JJI BHIIIOJHEHUS! HEKOTOPOH
MIPOEKTHOM onepanuu Uiy npouenypsl. O0beIMHEHNE HYKHBIX TPOTpaMM /ISl pealiu3alii MapIipyToB
MPOEKTUPOBAHUS MTPOUCXOIUT CPEACTBAMH ONEPAMOHHOM cucTeMbl OBM WM MOHUTOPHON CHCTEMBI
CAIIP Ha oCHOBE COOTBETCTBYIOIIEIO SI3bIKA YNpaBieHUs 3aJaHusIMH. COBMECTHOE MCIIOJIHEHHE ATHUX
IIpOrpaMM OIpesiesieTcsl BO3MOXKHOCTSIMU OpraHu3aluu ux uHpopmanroHHoro uHrtepdeiica. B ITIIIT
MIPOCTOM CTPYKTYphl OpraHu3alus WH(popMalMoHHOro HHTEepdeiica B 3HAUUTEILHOW Mepe BO3Jaraercs
Ha ToJb30BaTens. Takue makeThl MPOCThl B pa3paboTKe, HO HEPa3BUTOCTh CPEICTB YIpPaBIEHUS,
nHpopmanmoHHoro WMHTEp(deiica W  OTCYTCTBHE yAOOHOTO JIMHTBUCTHYECKOTO  OOECTICUCHHsI

OTPaHUYMBAIOT UX BO3MOXHOCTU. OHHM TNPUMEHSIOTCS JIMIIb Ha MaplipyTax HpOEKTHPOBAHMS, Ha
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KOTOPBIX IIOCJIEAOBATEIFHO BBINIOJIHIEMbIE OMNEpPAllMM JOCTaTOYHO AaBTOHOMHBI, HMH(OPMALMOHHBIE
CBSI3U IIPOTPaMM MEXKIy cO00il U C MOJIb30BaTENIeM JIOCTaTOYHO clialble.

Tlakemvl npuKIaOHbIX NPOSPAMM CILOICHOU CIPYKMYPbl U NPOCPAMMHbIE CUCMEMbl TOSIBUIIUCH B
pe3yabraTte pa3zButus npukiagHoro 110. B nepBbIX U3 HUX UMeeTCs COOCTBEHHAs YIPABIISAIOLIAs YacTb,
Ha3bIBaeMasi MOHUMOPOM, a BO BTOPBIX KpPOME 3TOTO0 — S3BIKOBBIM MpoIeccop C MpoOIeMHO—
OPUCHTHPOBAaHHBIM  BXOJHBIM  s3bIKOM. Ilporpammusie cuctemsl (puc.3.1, ©6) BmecTte ¢
COOTBETCTBYIOUIMM JIMHTBUCTUYECKUM W WH(GOPMAIMOHHBIM OOECIIC€YCHHUEM, MpeJHa3HAuYCHHBIC IS
peammzanyu GyHkimil noacuctemsl CAIIP, Ha3BIBAIOTCS NPOSPAMMHO—MEMOOUYECKUMU KOMIIEKCaAMU
(IIMK)) CAIIP.

HenocpencrBenHo Ha Mapumpyre NPOSKTHPOBAHUS HUCHOJHIETCS paboyas mporpamma,
COCTaBJIsIeMasi CHCTEMOM MPOrPaMMHPOBAHUS U3 (PYHKIIMOHAIBHBIX IPOrpaMM U MOIYJISA, SIBJISIFOIIETOCs
pe3yabTaTOM TPAHCISIIMUA WM MHTEPIPETalud MHPOPMALUH, 33JaHHONW HA BXOJHOM S3bIKE ITaKeTa.
QOyHKIIMOHAIBHBIE TPOTPAMMBI Yallle BCETO OPTaHU3YIOTCS Mo OnOiInoTedyHOMY npuHIMIY. [Ipumeps
O0uOMMOTEeK (YHKIMOHATIBHBIX MPOTPAMM: MATEMaTHYECKUX MOENECH THIIOBBIX JIEMEHTOB, THITOBBIX
YHCJICHHBIX METOJOB PEIICHHs Pa3IMYHBIX TPYIII 3a/1a4, HIEMEHTAPHBIX MaTeMaTHYeCKNX (QYyHKIHUN U
(YHKIMOHAIOB, ONEpalluid CTAaTUCTUYECKOrOo aHajiu3a M o0pabOTKM pe3ysbTaTOB 3KCIEPUMEHTOB,
AIIEMEHTAPHBIX TPaPUUECKUX OTEepalnid 1 T. T.

Vnpasnaowas uacmes 110 mmeer mepapxXMUECKyl0 OpPraHU3ALMI0O W B OOIIEM ciydae B HEH
MO’KHO BBIJICJIUTh YPOBHU OINEPALMOHHON CHCTEMbI BBIYMCIUTENIBHON CETH, ONEPAaLMOHHBIX CHUCTEM
otnensHbIx DBM, MmonutopHbix cucteM CAIIP u monutopoB otaensHbix [IIIIT. OcHoBHBIE (hyHKIMH
YIPABIIAIOIIEH YacTH:

* CBA3b C IM0Jb30BATEIEM B pEXHUME Juajora, MHoraa 3Ta (QYHKIMS peanu3yercs
CaMOCTOSATENILHOM auanoroBoii mojgcucremoii CAIIP;

* IUTAHUPOBAHKUE BBIUMCIMTEIBHOTO Ipoliecca MyTeM BbIOOpA HYKHBIX (PYHKIMOHAJIBHBIX
IporpaMM, HaCTpoWKa UX CBSI3eH 10 UH(OPMAIMH U YIIPABICHUIO;

* pacnpeneseHrne BbIYMCIUTENbHBIX PECYpCOB, HalpUMeEp, TMHAMUYECKOE paclpe/iesieHne
OlepaTUBHOM MMaMsATH, pacipeielIeHHe 3a/1a4 110 YPOBHSAM TEXHUUYECKUX CPEACTB U T. IL.;

* yIIpaBJ€HHUE UCIIOJIHEHUEM paboueil MporpamMmal.

Huempymenmanonas nodcucmema TpelHa3HaueHa Juisi OOJETrYyeHWs] W YCKOPEHHUs Mpoliecca
paspabotku u conpoBoxaeHus 110 CAIIP. B ee coctaB MOTyT BXOAUTH CPEJICTBA OTJIAAKH MPOTrpamm,

oopMIIeHHS U PEAKTUPOBAHUS IPOTPAMMHOM TOKYMEHTALlUU U JIp.

3.2.1. ITakeTsbl NPUKJIAAHBIX IPOrPaAMM

OnHuM u3 ycnoBuii 3(pPeKTUBHOTO BHEIPEHUS BHIYUCIUTENBHON TEXHUKU B MPAKTHKY SBISETCA
CO3aHHE CIIEIMAIM3UPOBAaHHBIX NakeToB NpukiaaHbix nporpamm (IIIIII). JoctymHocTs M mpocTtoTta
UCIIOJIb30BAaHUSI MX CO3/1aeT NMPEANOChUIKH Oojiee MIMpOKoro BHeApeHHs DBM B MHKEHEpHBIN TPy,
peleHre KOHKPETHBIX 3a/1a4 Hay4HO# 00J1acTH, 3KOHOMUKH, KYJIbTYpbl, 00pa3oBaHusl.

[TakeTsl MPUKIAAHBIX MPOrPaMM OOBIYHO CTPOSTCS Ha 0a3e CleUUaTbHBIX CHCTEM U SIBISIOTCS
JAIBHEHWIIUM HMX pPa3BUTHEM B KOHKPETHOM HampaBieHHMH. OHM IOCTaBISIOTCA OTHEIBHO OT Mpo-
IPaMMHOI0 OOECTeYeHUs] BBIYUCIUTENbHBIX CPEJICTB, UMEIOT CBOIO JOKYMEHTAIMI0O U HE BXOJAT B

COCTaB OIICPAIIMOHHBIX CUCTCM. MHorue makeTbl UMEIOT COOCTBEHHBIC CpeAcCTBAa IrCHCpAllUU. Pa3pa60TI<a
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nakeTa He JOJDKHA TpeboBaTh MOAM(DUKALMU ONEPALMOHHBIX CHUCTEM. JTO OTHOCHTCA K IIaKeTam,
BIMSIOIMM Ha paboTy ympaBisiomux mporpamm. Ecnm maker TpeOyeT BHECEHHsS W3MEHEHUH B
YIPaBJISIOUIYIO IPOIPaMMy, TO 3TO BBIIOJIHAETCS B POLIECCE 3arpy3KH U MHULMAIN3ALUY [1aKeTa.

Bee IIIIIT moryr ObITh pa3OUTBl HAa TPU TPYNIBL MAKEThl, PACHIMPSIONIME BO3MOKHOCTH
OTIEPALIMOHHBIX CHCTEM; ITaKEeThl OOIIET0 Ha3HAUYEHUS; TAKEThI, OpUEHTHPOBaHHBIE Ha paboty B ACY.

[lakeTbl NpUKIAAHBIX NPOrpamMM, pEATU3YIOLIME BO3MOXKHOCTH OIEPALMOHHBIX CHUCTEM,
obecrieunBaroT (GyHKunoHupoBaHue OBM pasznuunbix KoH¢urypamuii. K HMUM OTHOCATCS THakeTsl,
oOecrieynBaromue padoTy MHOTOMAIIMHHBIX KOMILUIEKCOB THIIOBBIX KOH(HUIypanuld, IHaJoroBbIe
CHCTEMBI, CHCTEMBI JIJIs1 pabOTHI B pealbHOM MaciITade BpeMEeHH, YAAJICHHYIO TAKETHYI0 00padoTKy.

[TakeTsl MPUKIAAHBIX MPOrpaMM OOILEro Ha3HAuYEHHUs BKIIOYAIOT B ceOs HAOOp mporpamm s
IMIUPOKOTO  Kpyra TNpUMEHEHHH: uig  andaBUTHO-IM(PPOBBIX M  TpapHUUeCKUX  JUCILIEEB,
rpadornocTpouTesiell, CHCTEM TNPOTPAMMHUPOBAHMS JJIsl  SI3BIKOB  NPOTPAMMHPOBAHUS, CHCTEM
IPOrpaMMUPOBAHUS ISl CHELHUAIbHBIX S3bIKOB, a TaKKe Ul HAay4YHO-TEXHUYECKHX pacueToB,
MaTeMaTHYECKOTO TPOrpaMMHUPOBaHUsA, OOpaOOTKM MAaTpHIl, pPA3JIMYHOTO BHUAA MOJICIUPOBAHUS,
pelieHus 3a/1a4 TEOPUHU MacCOBOI0 OOCTYKMBaHUS U T.1.

[TakeTsl, opueHTHpoBaHHBIE Ha pabdory B ACY, BKIOYaloT B ceds HAOOp mporpamMm st
oOIIeneneBbIX CHUCTeM O00pa0OTKM OAaHKOB MaHHBIX; HWH(OPMAIIMOHHO-TIOMCKOBBIX CHCTEM OOIIEro
Ha3HAYEHMsI, CUCTEM 00paOOTKH IOKYMEHTOB.

[TakeTsl NpUKIAAHBIX HPOrpaMM SBJSIOTCS HauOoJjiee JUHAMUYHO Pa3BUBAIOLIECICS YacTbiO
IporpaMMHOro oOecnedyeHus: Kpyr pemaeMbix ¢ nomouisto [T 3agau nmocrosiHHO pacumpsercsa. Bo
MHOTOM BHEJPEHHE KOMIIBIOTEPOB MPAKTUYECKH BO BCE C(epbl NEATETBHOCTH CTajJO BO3MOXKHBIM
OJiarojaps MOsIBJICHUIO HOBBIX U COBEPLIEHCTBOBAaHMUIO cylecTByromux [ITII1.

Joctuxenust B 00JaCTH MUKPOJIEKTPOHUKHU, MPUBOJALINE K IMOSBICHUIO 00Jiee MOIIHBIX IO
CBOMM (PYHKIIMOHAJILHBIM BO3MOXHOCTSIM KOMIIBIOTEPOB, TaKXKe SBIISAIOTCS MPUUMHOMN CO37aHUSI HOBBIX
[IITIT. B cBoro ouepenb, HEOOXOAUMOCTb YIYYIIEHUS XapaKTEPUCTUK HCIOJIb30BaHUS IaKeTa IMpu
pEelIeHNH KOHKPETHBIX 3aJay IO0Jb30BaTeNil CTUMYJIMPYET COBEpIICHCTBOBAHUE AapXUTEKTYpbl H
3JIEMEHTHOM 0a3bl KOMIBIOTEPOB U NMEepU(EPUITHBIX YCTPOMCTB.

Crpyktypa u npunnuns! noctpoenus [I1I1 3aBucsT ot kinacca 9BM u onepaninoHHON CHCTEMBI,
B paMKax KOTOpOH A3TOT maker OyaeTr ¢GyHKIMOHHWpOBaTh. HamOosbllee KOJIMYECTBO Pa3zHOOOpa3HBIX
[IITIT cozmano mnst IBM PC-coBMeCTHMBIX KOMIBIOTEPOB C omeparmoHHbiMu cuctemamu MS DOS u
Windows. Kitaccudukarust 3THX MakeToB Mporpamm mno GyHKIMOHAIEHO-OPTaHU3alMOHHOMY TPH3HAKY
npejcTaBieHa Ha puc. 3.2.

Kaxnas rpynma makeroB MMeeT CBOM NIpOOJIEMbl OpraHU3alldd, TPYIAHOCTH pa3pabOTKH H
co3znanusa. Kaxnapii maker B 3aBUcMMOCTH 0T OBM M ero HazHauyeHUs peayin3yercs Ha KOHKPETHOM
A3bIKE MPOTPAMMHPOBAHUS B COOTBETCTBUU C TPEOOBAHUSAMH, MPEIbIBICHHBIMUA K MAKETy, U BO3MOX-
HOCTSIMU S3bIKa.

B mpuBenenHoit knaccudukanuy He yKa3aHbl WTPOBBIE MPOTpaMMbl — OHU HE SBISIOTCS
MHCTPYMEHTOM JJisi aBTOMAaTH3allMM, Mpo(eccCHoHaNbHON NeATeNbHOCTH W TNpeJHa3HAYeHbl s
noctymna. OTCyTCTBHE MPOTpaMM-TIEPEBOAUYUKOB, opdorpaduu, SIEKTPOHHBIX CIOBApel CBSI3aHO C TEM,

YTO 3THU MPOrpamMmbl SBISIIOTCS (yHKIUOHaNbHBIM ngononHeHuem I[III1 Tuma pemakTopa Tekcra,



MMpE3CHTAalMu U T.II. Ha6monaeTc;1 TCHACHIUA BKIIOUCHUSA 3TUX HNpOTrpaMM B COCTAB ITaKCTOB

KJIAJIHBIX [IPOTrpaMM.

[TakeTs! MPHUKIAIHBIX IPOTPAMM

pu-

[IpobremMHO-OpHEHTHPOBAHEIE WHTerpupoBaHHbie
TekcToBBIE IPOLECCOPHI [TonHOCBs3HBIE
HacTonbHas uznaTenbckasi cucreMa OOBEKTHO-CBSI3HBIE
Ipodeccronans Ioms3oBa
HBIE TENbCKUE
I'paduueckue penakTopsl

| PacTtpoBsie BekropHsbie |

JeMoHCcTpannoHHas rpaduka

CucreMsl MyJibTUMEAHA

CAIIP

Opranuzaropsl paboT

Tabnu4HbIe MIPOIIECCOPHI

CYB]l

Pacnio3naBanue cHMBOJIOB

(DI/IHaHCOBLIe, AHAJIUTUKO-
CTaTUCTHYCCKHE

Puc.3.2. Knaccuduxanust ITIT1

Cymectytomue TITIIT oXBaThIBatOT MOYTH BCe cPephbl YETOBEUECKON 1E€ATEIbHOCTH, CBSI3aHHOU

¢ obpabotkoit mHpopmanuu. Passutne u cosepmiencrBoBanue IIIIII — moctymarensHBIH mpoliecc,

MOATOMY CJIETyeT OKHuAaTh NosiBIIeHUsI HOBBIX [II1I1, BO3BMOKHOCTH KOTOPBIX MPEB3OUIYT JTOCTHUKEHUS

HaCTOsSIIHUX ITaKCTOB.

IIpobremno-opuenmuposannvie [11111 — nanbosee pa3BuTas B IUIaHE peaanu3yeMbIX (QYHKIMN 1

MHOTOYMCJIEHHAs IO KOJIMYECTBY co3AaHHbIX maketoB 4acth [IIIII. Ona BKiIIOHWaeT criemyromme

HpO6J’IeMHO-OpI/IeHTI/IpOBaHHI)Ie MMpOorpaMMHBIC TIPOAYKTBI: TEKCTOBBIC IIPOLCCCOPBI, H3AATCIHBCKUC

CUCTEMBI, TpaduiecKre peJaKkTopbl, TEMOHCTPAIIMOHHYIO TpaduKy, cucteMbl MyasTumMeana, [10-CATIP,

OpraHu3aTOPhl paboT, INEKTPOHHBIE TAOIUIIBI (TAOJUYHBIE TPOLIECCOPHI), CUCTEMBI YIIpaBiIeHUs 6azaMu
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JAHHBIX, MPOTPaMMbl PACMO3HABaHUS CHMBOJIOB, ()MHAHCOBBIE U AHAIUTHKO-CTATUCTHYECKUE
POTPaMMBI.

Texcmogvle npoyeccopbi — CHEUUANBHBIE TPOTPAMMBI, IpeIHa3HAYEHHBIE UII pPabOTHl C
JOKYMEHTaMH (TEKCTaMH), TO3BOJIAIONINE KOMIIOHOBATh, (JOPMATUPOBATH, PEIAKTUPOBATH TEKCTHI MPHU
CO3JIaHUHM TI0JIb30BaTENIeM JoKyMeHTa. OOBIYHO OHU BKJIIOYAIOT B CE0S JOMOIHUTENbHBIE (PYHKIMH IO
pabote ¢ O610kamMu TekcTa U OoObekTaMu. IIpu3HaHHBIMU JHAEpaMU B YaCTH TEKCTOBBIX MPOLIECCOPOB
g [IDBM sasisirores MS WORD, WordPerfect, AmiPro.

Hacmonvuvie uzoamenvckue cucmemvr (HHC) — mnporpammbl, NpeJHA3HAYEHHbIE IS
npoeCCUOHATIBHON H3/1aTEIbCKOM  NESTETbHOCTH W TO3BOJIAIOMINE OCYIIECTBIIATH SJICKTPOHHYIO
BEPCTKY IIMPOKOTO CIIEKTPa OCHOBHBIX THIIOB JOKYMEHTOB, THUIa HMH()OPMAIIMOHHOTO OOJUIeTEHS,
KpaTKol IIBETHOM Opommopel ¥ OOBEMHOr0 Karajora MM TOProBOM 3asiBKH, CIPAaBOYHHKA.
[TperycMOTpeHHBIE B ITAKETaX JTAHHOT'O TUIIA CPEJICTBA IIO3BOJISAIOT:

® KOMIIOHOBAaTh (BEPCTaTh) TEKCT;

® ICTIOJIB30BATh BCEBO3MOXKHBIEC MIPUQTHI  OCYIIECTBISTH MONUTPAPUIECKOE H300paKESHUS;

® OCYILECTBIIATh PEJAKTUPOBAHUE TEKCTA HA YPOBHE JYUIINX TEKCTOBBIX IIPOLIECCOPOB;

= 00pabaTkIBaTh rpaguIecKue N300paKEHUS;

= 00ecTIeYnBaTh BBIBOJ JOKYMEHTOB IOJIMTPAPUIECKOTO KauyeCcTBa;

" paboTaTh B CETSIX M HA PA3HBIX IUIATHOpMaXx.

Hawnyumumu nakeramu B 310 obmactu mist [I9BM seisrores: Corel Ventura, PageMaker,
QuarkXPress, FrameMaker, Microsoft Publisher, PagePlus, CompuWork Publisher.

I'paghuueckue pedaxkmopvl — TAKeThl, MpEeIHA3HAYCHHBIC UII OOpabOTKH rpaduvecKon
unpopmanuu. Onn aensres Ha [T o6paboTku pacTpoBoit rpaduku U M300paKeHUH M BEKTOPHOM
rpaduxmu.

[II1IT nmepBoro Tuma mpeaHa3HA4YEeHBI JUIsl paboThl ¢ poTorpadusiMu U BKIIOYAIOT B ceOst HAbop
CPEJICTB MO KOJMPOBAHUIO POTOM300pakeHHi B IUppoByto popMy. [Ipr3HaHHBIN TuAEp cpeau NaKeToB
nanHoro kimacca — Adobe Photoshop. Mseectusr Taxke makerst Aldus Photo Styler, Picture Publisher,
Photo Works Plus. Bce mporpammMer opieHTHpOBaHbI Ha padboTy B cpeae Windows.

Ilakemsl, Onsi pabomwvl ¢ 6ekmopHOU epagukol TpeTHA3HAUYCHbl NJisi TpodeccHoHanTbHON
paboThl, CBSI3aHHOM C XYAO0XKECTBEHHOM W TEXHUYECKOW MIUIIOCTpalMed ¢ IOCJEqyIolell BETHOM
nevarpio (Ha paboueM MecTe TU3aiiHepOB, HAIPUMEDP), 3aHUMAIOT IPOMEKYTOUHOE MOJIOKEHUE MEXTY
nakeraMu JJs  CHCTeM aBToMmatu3upoBaHHoro rmnpoektupoBanusi (CAIIP) wu  HacToiabHBIMU
U3JIaTEIbCKUMHU CUCTEMaMHU.

[TakeTbl maHHOrO KJlacca B HacTosiee Bpems 00JalalT JIOCTATOYHO HIMPOKUM HabopoMm
(YHKIIMOHATBHBIX CPEACTB [UJIT  OCYIIECTBICHHUS CIOKHOW TOYHOM OOpabOTKH TpaduUIecKux
M300paKeHHUI M BKIIIOYAIOT B CEOs:

® MHCTPYMEHTApHH 7151 cO3/1aHus rpaduyecKux U300pakeHui;

= cpeACTBa BbIpaBHUBaHHUS (10 0a30BOM JMHUM M CTPAaHMIIE, IO CETKE, IEPECEUCHHUIO,
Onvkaiiiien Touke u T.11.);

® CpeJICTBAa MaHUITYJIUPOBAHUS 0ObEKTaMH;

= cpencTBa 00pabOTKM TekcTa B yacTH odopmiieHuss U Moaudukanuu mnaparpados, paboTsl ¢

pa3IMYHbIMU LIPUPTAMH;



® CpecTBa UMIIOpPTA (IKCIOpTa) TpaduuecKkux 00bEKTOB ((PaiiaoB) pa3aHuHBIX (POPMATOB;

"CpelcTBa BBIBOJIA HA II€YaTh C COOTBETCTBYIOIIEH HACTPOWKON SKpaHHOro obOpasa Ha
noJurpaduyeckoe UCIOIHEHHE,

® CpelIcTBa HACTPOMKH LIBETA.

CBoeoOpa3HbIM CTaHZApTOM B 3TOM kiacce sBisiercss maker CorelOraw. MokHO Takxe
oTMeTuTh Takue nakersl, kak Adobe Illustrator, Aldus Free Hand, Professional Draw.

Dnekmponnvle mabauysvl (MadiuyHbvle NPoyeccopsl) — TAKETHl MPOTpamMM, MPeTHA3HAYCHHBIC
it 00paboTKM TabIMYHBIM 00Pa30M OpPraHM30BaHHBIX AaHHBIX. [l0JIb30BaTeNh UMEET BO3MOXKHOCTD C
MOMOIIBIO CPEJCTB MAaKeTa OCYIIECTBIATh Pa3HOOOpa3HbIe BBIYUCICHHS, CTPOUTh I'padUKH, YIPaBIATh
¢dopmaToM BBO/A-BBIBO/IA TaHHBIX, KOMIIOHOBATh JAHHBIE, IPOBOANTH AHATUTUYECKHE HCCICIOBAHUS U
T.II.

B nacrosimee Bpems Hanbosee MOMyISpHBIMA U 3(PPEKTHBHBIMH NaKeTaMH JAHHOTO Kiacca
seisitorest Excel, Improv Pro, 1-2-3.

Opeanuzamopel pabom — 3TO TAaKETbl NpPOrpamM, IpeAHAa3HAuYEHHbIE Ui aBTOMaTU3alUu
IpoLeAyp IUIAHUPOBAHMS HCIOJIb30BAHUS DPAa3IMYHBIX PECYpCOB (BPEMEHH, JIEHEr, MaTepUalioB) Kak
OTJENIFHOTO YeNIOBEeKa, TaK M BCel (PUPMBI WM ee CTPYKTYPHBIX NojpasaeneHuii. LlenecooOpasHo BbI-
JEJIUTh JBE Pa3HOBUJHOCTH NAKETOB JaHHOTO Kjacca: YIpaBJIEHUS IPOEKTaMHU U OpraHu3aluu
JESTEIbHOCTH OTAEJIBHOTO YeIOBEeKa.

[TakeThl mepBOro TUMa MpeIHA3HAYEHBI ISl CETEBOT0 IUIAHUPOBAHUS U YIPABIEHUS MPOEKTaMHU.
JlocTaTouHo MpOCThIe M yHOOHBIE B MCIOJB30BAHWU, 3TH MPOTPAMMHBIE CPEICTBA MO3BOJISAT OBICTPO
CIUIAHUPOBATh TPOEKT JIIOOOW BEIMYMHBI M CIOXHOCTH, 3(P(GEKTUBHO PpaCTIpENCIUTh JIIOJCKHUE,
(¢uHAHCOBBIE W  MaTepUalbHBIE  PECYpPCHl, COCTaBUTh ONTUMAIbHBIH rpaduk paboT u
IPOKOHTPOJIMPOBATH €T0 UCIIOIHEHHUE.

K makeram nannoro tuma otHocsatcs: Time Line, MS Project, CA-Super Project.

[TakeTbl BTOPOTO TUIIA MIPEICTABISAIOT COO0I CBOETO poja 3JIEKTPOHHBIX TOMOIIHUKOB JEI0OBOTO
yesnoBeka. Takue makeTsl, kak Lotus Organizer, ACTI, BBIONHSIOT (GYHKIIMU 3JICKTPOHHBIX CEKpeTapeit
U TipeHa3Ha4YeHbl 1151 3P(PEKTUBHOIO YIIPaBJICHUS J€IOBBIMH KOHTAKTaMHU.

Cucmemul ynpasnenus oazamu oannvix (CYB/]) npenHazHaueHbl JUIsl aBTOMATH3ALUH TIPOIIEAYP
CO3/IaHUSI, XPAaHEHUS] U U3BJICUYEHUS JEKTPOHHBIX JAaHHBIX. MHOTHE CyIIECTBYIOIINE SKOHOMUYECKHE,
MH(OPMaLlMOHHO-CIIPABOYHbIE, ~ OAHKOBCKHME,  IPOrpaMMHBIE  KOMIUIEKChl ~ PEaJU30BaHbl  C
UCIIOJIb30BaHNEM MHCTpyMEHTalbHbIX cpeacTB CYB/I.

JUis pa3iuyHBIX KJIACCOB KOMITBIOTEPOB U OIEPAIMOHHBIX CPEJICTB pa3pabOTaHO MHOKECTBO
CVYB/Jl, otnuuaronmxcs mo crnocody opraHu3alliy JAaHHBIX, GopMaTy NaHHBIX, A3BIKY (OpMHpPOBaHUS
3arpocoB. Hambonee pacmpocrpaneHHbiMA TakeTamu st [I9BM tuna IBM PC seistorcs dBase,
Paradox, Microsoft Access, Oracle.

Ilakemovl Oemoncmpayuonnolu epaghuxu SBISIOTCS KOHCTPYKTOpaMH TIpaduyeckux o0pazoB
JIeJI0BOM MH(pOpMaIK, PU3BaHHbIE B HATJISAHON M AMHAMHUYECKON (opMe MPEeACTaBIATh PE3yJIbTaThl
HEKOTOPOTO aHAJTUTUYECKOTO HCCIEA0BaHNUS.

Pabora ¢ makeramu 3TOro THIa CTPOUTCS MO CIEAylolIeld cxeme: pa3paboTka OOIIero rniaHa
IpeJICTaBICHUs, BHIOODP 11a0sioHa Al 0pOPMIICHUS 3JIEMEHTOB, (JOPMUPOBAHUE U UMIIOPT 3JIEMEHTOB,

TaKHUX, KaK TEeKCT, rpaduku, TaOIUIIbl, 1UarpaMMbl, 3ByKOBble 3G (deKTsl U BuAeokIUmbl. [Iporpammel
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IpocThl B paboTe U cHaOXeHbl MHTEpP(ecoM, MOUTH HEe TPEOYIOIIUM JOMOIHUTENbHOr0 n3ydeHus. K
HanOoJee MOMyJIIPHBIM ITAKeTaM JTaHHOTO THIa oTHocsTcs Power Point, Harvard Graphics, WordPrefect
Presentations, Freelance Graphics.

Ilakemwvr  npocpamm  myremumeoua TPEAHA3HAYCHBI s  ucnoib3oBanus [IOBM  mus
otoOpakeHust 1 00paboTKU aynuo- U BuaeouHpopmaryu. [IoMrMMO MPOrpaMMHBIX CPEICTB KOMITBIOTEP
P ATOM JIOJDKEH OBITh 0OOpYIOBaH IOMOJHUTEIBHBIMHU IIJIATAMH, MO3BOJISIOUIMMH OCYIIECTBISATh
BBOJI-BBIBOJI aHAIIOTOBOM MH(pOpMAINH, €€ TpeoOpa3oBaHue B IUPPOBYIO GhopMy.

[Iporpammbl  MynbTHMenua miasi [I9BM  mNOSBHIMCH CPaBHUTENBHO HEAABHO Onaromaps
3HAYUTEIBHOMY POCTY BBIYMCIHTEIBHBIX BO3MOkHOCTeW [IK m GombmmM AOCTIKEHHSIM B 00JacTH
MPOM3BOJICTBA ONTHYECKUX AUCKOB. [[e0 B TOM, YTO MpH MpeACTaBIEHUH aHAJIOTOBOM MH(OpManuu B
u(poBOM BHUJIE TPEOYIOTCS OTPOMHBIC OOBEMBI MAMSTH: HECKOJIBKO MHHYT BHIICO(PMIbMA 3aHUMAIOT
necatku merabaiT namstu. EcrecTBeHHO, 4TO paboTa ¢ TakuM O0NbIINM (ailioM BO3MOXKHA JIUIIb MIPH
HaJIU4YUKM OBICTPOACHCTBYIONIETO Tpoiieccopa (xemarenbHo ucnoib3oBaTh [IK ¢ M8C-mporneccopom u
ObicTpozeiicTByronle MMHOW JaHHbIX). Kpome TOro, pacrnpocTpaHeHHE TaKUX MyJbTUMEAHaA-
NPUJIOKEHUH HEBO3MOXKHO Ha TPAJIUIIMOHHBIX MATHUTHBIX AUCKETaX, JJISl 3TOT0 HEOOXOIMMO HCIIOJIB30-
BaTh ontuueckre kommnakT-aucku (CD-ROM).

Cpenu MynbTUMEIHA-TIPOTPAMM MOYKHO BBIIEIHTH JBE HEOOJbIIMe rpynmbl. [lepBas BKIrOUaeT
nakeTsl Ui o0ydenus u jgocyra. [locraBmsempie Ha CD-ROMax emkocteio ot 200 mo 500 Mo6aiit
KaX/Iblif, OHU COJIEpXKAT ayJUOBHU3YaJIbHYI0 MWH(GOPMAIHIO 110 OINpeaesieHHONH TemaTtuke. PaznooOpasue
UX OTPOMHO, M PBIHOK 3THUX HPOTPaMM ITOCTOSHHO PACIIUPSIETCS MPH OJHOBPEMEHHOM YIIy4YIICHUH
Ka4yecTBa BHJICOMATEpUAIOB. Tak, CO3AaHbI U MPOJAIOTCS AJIEKTPOHHBIC SHIUKIIONEANN TI0 OTPACISAM
3HAHWH; SJCKTPOHHBIE Y4YHUTENs B 00JaCTH MHOCTPAHHBIX SI3BIKOB, OM3HECAa, TMOJMUTUKHU; JEJOBBIE U
ABAHTIOPHBIC UTPHI.

Bropas rpymma BKIIOYaeT MPOrpaMMbl Ui TOATOTOBKH BHIACOMATEPHAIIOB IS CO3JIaHUS
MYJIBTHME/IAA TPEICTABICHUH, IEMOHCTPAIIMOHHBIX JICKOB U CTEHJIOBBIX MaTE€pPHaJIOB.

K makeram man"oro Buma otHocsarcsa Director for Windows, Multimedia Viewer Kit, NEC
MultiSpin.

Cucmemvl asmomamusayuu npoeKmupo8anus — ApYyras pa3HOBUIHOCTb MAKETOB MPOTPAMM,
CBsI3aHHasg C o0paboTkoil rpaduueckux uzoOpaxxkeHuit. OHM TpeIHAa3HAYEHBI [T ABTOMAaTH3AIlUU
MPOEKTHO-KOHCTPYKTOPCKHX pPadOT B MAIIMHOCTPOSHHH, ABTOMOOWJIECTPOCHHH, MPOMBIIIIICHHOM
ctpoutenbetBe u T.1.  [lakerst CAIIP  obGnagaror HaOOpOM MHCTPYMEHTAJIBHBIX  CPEJCTB,
00eCTIeYNBAIOIINX PEATH3AINIO CIIETYIONNX OCHOBHBIX (DYHKIIHNA:

" KOJJICKTHBHAS Pad0Ta B CETH MOJIb30BaTENEH ¢ TAKETOM;

® SKCTIOPT-UMIIOPT (PailIoB BCEBO3MOXKHBIX (hOPMATOB;

® MacIITaOMPOBAHNE OOBHEKTOB;

" yripaBlieHHe OOBEKTaMH B YacTH WX TPYNIHUPOBKH, TEPEIBUKCHUS C PACTSDKKOH, MTOBOPOTA,
pa3pe3aHue, U3MEHEHHE pa3MepoB, paboTa Co CIOSIMH;

® iepepucoBkKa (poHoBas, pyyHasi, IpepbIBacmas); »

= yripaBiieHue (paitiiaMu B 4acTl OMOJIMOTEK U KaTaJIOTOB YEPTEKEH;
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® ICTIOJIb30BAHUE PA3HOOOPA3HBIX YEPTEKHBIX HHCTPYMEHTOB, TIO3BOJISIONINX PUCOBATH KPUBBIE,

SJUTMIICHI, TPOU3BOJBHOW (OPMBI JMHUM, MHOTOYTOJIBHUKM U T.I., WCIOJb30BaHHE OHOIMOTEKH
CHMBOJIOB, BBITIOJTHEHUE HA/IITUCEH U T.11.;

= paboTa ¢ 1[BETOM;

" QBTOMATH3AIHs OT/ICJIBbHBIX MPOLEIYP C UCIIOIB30BAaHHEM BCTPOCHHOTO MAKPOSI3BIKA.

CBocoOpa3HbIM CTaHAAPTOM CpEIM MPOrpaMM JTaHHOTO Kjacca sBistorcs maketsl AutoCad
dupmbr Autodesk.

Ilpoecpammvl  pacnosnasanus cumgonoe TIpelHA3HAUYEHBl JJs TepeBoja rpaduyeckoro
u3o0paxxenust Oyks u udp B ASCII- kogsl 3Tux cumMBoJIOB. Mcronb3yroTcs, Kak MpaBUiI0, COBMECTHO
CO CKaHEepaMH.

[TakeTsl MaHHOTO TUMA OOBIYHO BKJIIOYAIOT pa3HOOOpa3HbIE CpeiCTBa, oOserdaronme padboTy
MOJIb30BATENSI ¥ TIOBHIILAIOIINE BEPOSTHOCTD MIPABHIILHOTO PACIIO3HABAHMUS.

Ckopoctb ckanupoBanusi coBpemeHHbix IIIIII cocraBnser npumepHo 1,5 muH Ha ctpanuny. K
nakeTam JgaHHoro tuma otHocstes Fine Reader, CunieForm, OmniPage.

Pa3HOOOpa3HBIMH TIAKETaMHU TPEJICTaBIICHA TPYIA QUHAHCOBBIX NPOSPAMM: JUIS BEICHUS
JICTIOBBIX 3allMCeil TWMa 3amMCHON KHIDKKM M pacueTa (pUHAHCOBBIX omepanuid (OamaHc JEeHEXHBIX
CPEACTB, ONpeAeIeHHEe MPOLIEHTHBIX BBHIIUIAT MO 3aliMaM M KpeauTaM, BpEMEHHAs CTPYKTypa JCHEKHBIX
BJIO>KCHHH U T.I1.).

JInst pacyera BETMYMHBI HAJOTOB MOXKHO HCIIOJIB30BaTh mporpammbl TurboTax for Windows,
Personal Tax Edge.

C mnomomisio mporpamm Quicken, DacEasy Accounting, Peachtree for Windows moxHO
ABTOMATH3UPOBATh OyXTaNTEePCKHid yueT. DTy ke (PYHKIUIO BBIMOIHSET Pl OTEYECTBEHHBIX MPOTPaMM:
«Typbobyxranrep», «1C: byxranrepus», «byxranrep» pupmsl «ATinant-Undopm» u ap.

JInsi  aHaMUTUYECKUX MCCIIEIOBAHUM HCIIONB3YIOTCA XOPOIIO 3apEKOMEHJIOBABIIHUE CeOst
3apyOeXHBIE CTaTHCTHUYECKHE MaKeThl, Takue, kak StatGraphics wim Systas, wimm oTeyecTBeHHas
pa3paborka «Craructuk-Koncynmprant». OqHaKO B KOMMEpUECKHX (UpMax BHEIPEHHE dTUX IaKETOB
C/IEP)KUBAETCS OTCYTCTBHEM COOTBETCTBYIOIIMM OOpPa30M MOJTOTOBJICHHBIX CIICIIUAIUCTOB, BBICOKOM
[ICHOM IMaKeTOB W IIMPOKUM BHEAPEHHEM TAOIUYHBIX MPOIECCOB, C MOMOIIBI0 KOTOPBIX MOXHO IPO-
BECTH MPOCTEUIIHE, HO HanOoJIee YacTO UCTIOIb3yeMble CTATUCTUIECKHE PACUETHI.

Hnmezepuposannvle naxemvl npoecpamm — TO KOJIWYECTBY HAUMEHOBAHHHA MPOIYKTOB
HEMHOTOYHCIICHHAs], HO B BBIYHMCIIMTEIBHOM IIJIAaHE JOBOJIBHO MOIIIHAS M aKTHBHO Pa3BUBAIONIASICS YaCTh
I1o.

Wnest co3ganus HHTETPUPOBAHHBIX MTPOTPAMMHBIX KOMIUIEKCOB HE HOBA M B TOW WMJIM MHOH Mepe
ObLIa pea30BaHa BO BCeX MOKOJIeHUsAXx IBM.

Buumanne k 3TOl mpoOieme OOBsCHSETCS Kak pacliupeHueM cdepbl NpUMEHEHHs
BBIYUCITUTENILHOW TEXHHUKH, TaK U CTpEeMJICHHEM (DUPM-Pa3padOTINKOB MPOTPaMMHOTO 0OeCIieueHus He
«IOTEPATH)» CBOUX KIIMEHTOB C IEPEX0JI0M Ha 00Jiee COBEPIIEHHBIE CHCTEMBI 00PAaOOTKHU TaHHBIX.

TpaauIMOHHBIE, WIH NOJHOCEA3AHHble, WHTETPUPOBAHHBIE KOMIUICKCHI IPEICTABISIOT COOOU
MHOTO()YHKIIMOHAJIFHBI aBTOHOMHBIA TAKET, B KOTOPOM B OJHO I€JO€ COEJAWHEHBl (YHKIUU |
BO3MOXXHOCTH Pa3IMYHBIX CIEIHATU3NPOBAHHBIX (IIPOOJIEMHO-OPUEHTHPOBAHHBIX) IMAKETOB, POJCT-

BCHHBIX B CMBbICJIIE TCXHOJIOT'HMH o6pa60T1<1/1 JaHHBbIX Ha OTACJIBbHOM pa60t1eM MecTe. THUIMHYHBIMU



11
NPE/ICTABUTEIISIMHI TaKUX IPOrpaMM sIBJISIIOTCS TTakeTsl Framework, Symphony, a Taxke nakeTbl HOBOTO
noxonenust Microsoft Word, Lotus Works.

B stX mnporpamMMax MpOUCXOIUT HHTerpanus (yHKIUHA peZakTopa TEKCTOB, CHUCTEMBI
yrpaBiieHHs] 0a3aMu JaHHBIX M TaOJIMYHOTO Tpoleccopa. B 1meaoM CTOMMOCTh Takoro makeTa ropasio
HUKE CyMMapHOW CTOMMOCTH aHAJIOTUYHBIX CIIELUAIN3UPOBAHHBIX [TAKETOB.

B pamkax MHTErpUpOBAHHOTO MaKeTa 00ECIIEYMBAETCS CBSI3b MEXKIAY JaHHBIMH, OJTHAKO IIPH 3TOM
CYXalOTCSl BO3MOYKHOCTH Ka)KJIOM KOMIIOHEHTHI 10 CPAaBHEHUIO C AHAJOTUYHBIM CIIELUATN3UPOBAHHBIM
naketoM. MHTEpdeiic Gonee paHHMX HporpamMM ObLI MEPEerpy:KeH PasIUYHbIMU CPEACTBAMU OOMEHa
JAHHBIMHM U OTIIMCAaHUSIMHU Cpebl paboTHI, 4TO TPeOOBAJIO OT MOJIB30BATEIISI ONPE/IEICHHBIX HABBIKOB U
3HaHUH B YacTU NEPEKIIOYEHHUS PEXKUMOB IMakeTa, (opMaToB NaHHBIX, MPUHLIMUIOB XpPaHEHHUS H
MaHUIYJIUPOBAHUS PA3IMUHBIMU TUIIAMU JJAHHBIX, YTO B KOHEYHOM CYETE CHUXKAJIO MPUBJIEKATEIbHOCTh
nakeroB. B coBpemenHbIx nakerax (Hampumep, Microsoft Works) sToT HeqocTaTok M3KUT: HMPOCTOTA
uHTep(deiica mo3BONIIET MPUMEHSTH €ro 0e3 IPEIBAPUTEILHOTO O0YICHHS TIepCOHAA.

B HacTosiee Bpemst akTUBHO peaju3yeTcs ApYrod Moaxo UHTETpallui IpOrpaMMHBIX CPEJICTB:
00beIMHEHNE CIECIUATN3UPOBAHHBIX ITAKETOB B paMKaxX €IWHOW pecypcHO# 0a3bl, obecrieueHue
B3aMMOJICHCTBUS NPUIIOKEHUHN (MporpamMMm IMaKeTa) Ha YpOBHE OOBEKTOB M €IUHOTO YIPOLIEHHOI'O
LEHTPa-NEPEKIIIOUEHUST MEXIy MNpuiIokeHUsIMU. HWHTerpamuss B 3TOM ciy4ae HOCUT 0ObEeKmHO-
CBA3AHHBIU Xapakmep.

Tunuusasle U Haunbosnee MmowHble nmakersl manHoro tuna. Borland Office for Windows, Lotus
SmartSuite for Windows, Microsoft Office. B mnpodeccuonanbHoll pemakiMu STHX ITaKETOB
IPUCYTCTBYIOT YEThIpE NPUIIOKEHUS: TEKCTOBBIN penakTop, CYB/, TabnuuHblii mpoLeccop, NporpaMmmbl
JIeMOHCTpanMoHHON rpaduku. LlenecooObpa3HOCTh CO3AaHMS TAaKMX IAKETOB, OYEBHIHO, CBs3aHA C
JKEJIaHWEM TIOJYYUTh JOMOJIHUTEIbHBIM 3((EKT OT MHTErpaluu MO OTHOLIEHHIO K MPOCTOH CymMMe
COCTAaBJISIIOLIMX €ro KOMIIOHEHT. OTOT 3((EeKT TOMKEH HOCTUIaThcsd 3a CYeT COTJIACOBAHHOIO
B3aMMOJICHCTBUSI KOMIIOHEHT B Ipoliecce paboThl Moisib3oBaTens. lIpu TpagUIIMOHHOM MOAXOJAE K
MHTETpaIK IPOTrpamMM 3TOT BBIUTPHIII MOKET OBITh JIETKO CBEJIEH Ha HET OTCYTCTBUEM HY>KHOM I0JIb30-
BaTeNi0 (PYHKUMH, MPUCYTCTBYIOIIEH B CHELMATU3UPOBAHHOM IMaKeTe, U HEOOXOAMMOCTBIO B IIYCTb
HEeOO0JIbIIIOM, HO JIONOJIHUTEIBHOM O0yUEeHUH.

Oco0eHHOCThIO HOBOT'O THIIA MHTETpAlMM MAKETOB SBJISETCS MCIOJIb30BAHUE OOIIUX PECYPCOB.
3/1eCh MOKHO BBIJICJIUTH YETHIPE OCHOBHBIX BHJIa COBMECTHOTO JIOCTYIa K pecypcam:

" ICIIOJIB30BAHMS YTUIIUT, OOLIMX JJI1 BCEX MpOrpamMM KoMiuiekca. Tak, Hampumep, yTHIHTA
npoBepku opdorpaduu JOCTYIIHA U3 BCEX MTPOTrPAMM MAKETa;

"[puMEHEHHEe OOBEKTOB, KOTOpPHIE MOTYT HAXOIUThCSI B COBMECTHOM HCIIOJb30BAaHUU
HECKOJIbKUX MTPOrpaMM;

® peanu3aliys MpocToro MeToa nepexoa (WM 3amycka) U3 OJJHOTO NMPUIIOKEHHS K IPYTOMY;

"peanu3anysl IMOCTPOCHHBIX HA EIUHBIX MPUHIUIAX CPEJICTB aBTOMAaTH3allUU paboOTHl C
MPWIOKEHHEM (MaKpoOsI3blKa), YTO IMO3BOJIIET OPraHM30BaTh KOMIUIEKCHYIO 00paboTKy MH(pOpManuu
Py MUHMMAJIBHBIX 3aTpaTax Ha MPOrpaMMHUpPOBaHHE W OOydyeHHE MPOrpaMMHUPOBAHUIO Ha S3bIKE MaK-

POOIIpEeICTICHUH.
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CoBMecTHOE HCHOJIB30BAHNE OOBEKTOB C HECKOJBKMMU MPUIOKEHUAMH — KpaeyroJbHbINA
KaMEHb COBPEMEHHOW TEXHOJIOTMM HWHTETpallid MporpaMM M MaHUITYJIUPOBAHHS JIaHHBIMHU.
Pa3paboTanbl 1Ba OCHOBHBIX CTaHAapTa B 3TOH 00JacTu:

* TMHAMHYECKOIl KOMIIOHOBKM M BcTpamBanusi o0bekToB Object Linking and Embedding OLE
2.0 ¢pupmsr Microsoft;

= OpenDoc (otkpeituii nokyment) upm Apple, Borland, IBM, Novell u WordPerfect.

MexaHu3M AMHAMUYECKOH KOMIIOHOBKHA OOBEKTOB J1a€T BO3MOKHOCTD ITOJIb30BATEIIO TOMEIIATh
uH(pOpPMAIIHIO, CO3JAHHYIO OJHON MPHUKIATHOW MPOTrpaMMoi, B JOKYMEHT, (DOPMHPYEMBIH B APYTOM.
[Ipu 3TOM mONB30BaTENb MOXKET PElaKTUPOBATh MHPOPMALUIO B HOBOM JIOKYMEHTE CPEICTBAMH TOTO
IPOAYKTa, C MOMOIIBIO KOTOPOrO 3TOT OOBEKT OBLI CO3AaH (MPH PEJAKTUPOBAHMM aBTOMATHUYECKH
3aIlyCKaeTCsl COOTBETCTBYIOIIEE NPUIIOKEHHE). 3amylleHHOe NPUIIOKEHHE M TporpaMma oO0paboOTKH
JIOKYMEHTa-KOHTEHEpa BBIBOJUT HA SKPaH «COIJACOBAHHBIE» MEHIO, YacThb IIYHKTOB KOTOPOI'O
PUHAJJIEKUT OJJHOM MporpaMme, a Apyrasi 4aCTb—APYTou.

Kpome TOrOo, nmaHHbli MexaHW3M mo3BoisieT nepeHOCcuTh OLE-00BexTsl M3 OKHAa OIHOU
MPUKIIATHOM MPOrpaMMbl B OKHO APYTOM.

B oaTOlf TexHONOrMM NpEesyCMOTpEHa TakKXKe BO3MOYKHOCTh OOIIEro MCIOJIb30BaHUS
(YHKIMOHANBHBIX PECYpCOB MPOTpaMM: HAlpUMep, MOJIYJb IOCTPOCHUS TpadUKOB TaOIMIHOTO
IIPOLIECCOPa MOXKET OBITh UCIIOJIb30BAH B TEKCTOBOM PEIAKTOPE.

HenocraTtkom naHHON TEXHOJIOTUU SBIISETCS OTpaHUYEHUE HA pa3Mep 00BbEKTa pa3MepoM OHOMI
CTpaHULBI.

OpenDoc mnpencraBiser co00l OOBEKTHO-OPUEHTUPOBAHHYIO CHUCTEMY, Oa3upYIOLIylOCcsS Ha
OTKPBITHIX CTaHAAPTaX (UPM-YUYaCTHHKOB DPa3pabOTKu. B kauecTBe Monmenu OOBEKTa HCHOIB3YETCS
pacmpenenieHHas  Mojeinb cucTeMHbIX 00bekToB (DSOM-Distributed System Object Model),

paspaborannas ¢upmoit IBM mst OS/2. Tlpennonaraercs coBmectumocth Mexay OLE u OpenDoc.

3.3. MpuHyunsI u amanei pa3pabomku O

[TIporpammuoe oOecnieuenne CAIIP pa3pabarbiBaeTcss B COOTBETCTBUH C OCHOBHBIMH
OpUHIUNAMU  OJOYHO-MEPAPXUUYECKOTO MPOSKTHUPOBAHUSA  CIOXKHBIX CHUCTEM — MOAYJIBHOCTH
(6;104HOCTH) U MEPAPXUYHOCTH.

Mooyne — crpykTypHas cocraBisomas I10, paccmarpuBaemas Kak e€qUHOE IIeJoe Ha
OTIpeIeNIEHHBIX CTaANUAX pa3padOTKU MM B IIPOIIecce SKCIITyaTally.

[TpuHIMOBI MOIYABHOCTH M HEPApXMYHOCTH TO3BOJSIOT OPraHU30BBIBATh KOJIJIEKTHBHYIO
napajjieNibHyl0 pa3paboTKy pasnndHbix vacteil IO, co3maBaTh OTKpPBHITHIE NMPOTPAMMHBIE CHCTEMBI,
00JIeryaroT UX KOMILJIEKCHYIO OTJIAAKY ¥ HH(OPMAIIMOHHOE COTJIaCOBaHUE.

Beigensaor  cnepyronmye  MEpapXU4eCKHME  YpPOBHU  IIPEJICTABICHMS] M COOTBETCTBEHHO
Hucxozsmero npoekruposanus [10:

* CHCTEMHBIH,

* NPUKIIAJHBIX TPOTPAMM,

* MOAIPOTPAMM.
Cucmemnulii ypoeeHvb — Ha HeM KOHKpeTuzupyrotest pyHkiun [IMK, mianupyercst ero cTpykrypa

n COCTaB, BBI6I/IpaIOTCH niIn pa3pa6aTLIBa}0Tc;1 SA3BIKA IIPOCKTUPOBAHUSA, YCTAHABJIMBACTCA CTCIICHDL
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UCTIOJIB30BAHUS JIOCTYIHOTO Ui MpPHOOpPETeHUsT TOTOBOTro obmecucreMHoro u 06azoBoro [10O,
pa3pabarbiBaioTCs crien(UKALUU Ha OTJCNIbHBIE IPOTPaMMBI ITaKeTa.

Yposenv npuxnaonvix npocpamm — Ha HEM BBIOMpaeTcss MaTeMaTHUecKoe obecneueHue,
pa3pabarbiBalOTCs crenu(puyYecKre aaropuTMbl, YCTAHABIMBACTCA MOJIYJIbHAs CTPYKTypa IMPOrpam,
BBIOMPAIOTCS  CTPYKTYPbl  JaHHBIX, CHOCOObI ~ MHPOPMALMOHHOTO  uHTepdeiica U S3BIK
pOTPaMMHUPOBAHUS, pa3padaThIBalOTCA cenu UKy Ha OTICIbHBIE TPOTPAMMHBIE MOTYITH.

Yposenv noonpoepamm (mooyneu) — Ha HEM TMPOU3BOJIUTCS KOHKPETU3ALMS TUIIOB U CTPYKTYP
JAHHBIX, OCYILIECTBISETCS KOJMPOBKA aJTOPUTMOB — HMX 3allMCh HA BBHIOPAHHOM S3BIKE MPOrPaMMHU-
pOBaHMUL.

[Ipu paspadotrke IIO xpynHbix CAIIP BO3MOXHO  BBIJCIICHHUE JOMOJTHHTEIBHBIX
IIPOMEKYTOUHBIX YPOBHEH.

I[Mporecc npoekTupoBanus [10 cocTouT U3 HeCKOJIbKUX 3TanoB (puc.3.3). Dtarnsl 1...4 oTHOCITCS
K cuHTe3y 110 ¥ BBIMONHSAIOTCS B HUCXOSIIEH MOCIEeI0BATEIBHOCTH, TAMbI 3...7 OTHOCATCS K OTJIAIKe
Y BBITOJIHSIIOTCS] B BOCXOJISALIEH 110CIIEI0BATEIbHOCTH.

Ha srane 1 ananu3a tpeboBanuii BeusiBisitores: Gpyaknun oyaymero [IMK u ¢popmynupyercs T3
Ha CUCTEMY, YUHTHIBaoIIee TpeOOBaHUS NOJIB30BATENEH U MOHATHOE pa3zpadorynkam [10.

Ha srtane 2 paspabarbeiBaroTcsi cnenudukanuu Ha oTAenbHbIe mporpammbl [IMK. Pazmmuaror
HECKOJIBKO Pa3HOBUIHOCTEH creM(pUKaIIHiA.

DyHKYUOHANbHYIE cneyuguKrayuy Coaepx aT onucanus GpyHKIHU o nepepadborke nHGOpMaIuy,

KOTOPBIC NOJIDKHA BBIIIOJHATH IIpOoTrpaMma.

9Kcnﬂyamauu0HHbze cneb;uqbukat;uu
Oranb! cHHTE3a Dranbl 0TIaAKU o
Vposim BKJIFOYAIOT TpeOOBaHUS K OBICTPOJEHCTBHUIO,
7 [ HameKHOCTH 10, OTpaHUYCHUS Ha
1. Ananus tpeGoBanuit
CucreMHblil |7, CucTemHas oT/iaaKa HCII0JIB3YEMbIC BBIYHUCIUTCIIbHBIC PECYPCHI.

2. PaspaboTka crenuduxaumi

Cneyughuxayuu no ECII/] conmepxat

3. OyHKIMOHATBHOE onucanue cocraa [IO u  nepeueHb

npoexruposanue [10 < o
Tpe6yeM01/I nporpaMMHON  OOKYMCHTAIUU.

Ha srame 2 pa3pabarbIBaroTcsi Mpexke BCETo

5. ABTOHOMHas OTJIajKa
(yHKIMOHATBHBIE CHeNU(PUKALNKN, XOTS B

HUX  MOTyT  (UTypHUpOBaThb  3JIEMEHTHI

\ / SKCIUTYaTaIlMOHHBIX CHIEIU(UKAIUH.

Ha »ramax 3 wu 4 pematorcs

Puc. 3.3. Dransl NpoeKTUPOBaHUS NPOIPAMMHOT0 00eCTIeYeH s ”
OITMCaHHBbIC BBIIIIC 3aJa4uun YPOBHEU

IMPUKJIAAHBIX ITpOTpaMM U IOAIIPOTrpaMM.

Ha sranmax 5, 6, 7 ocymecTBisieTcs OTiajaka, Ielb KOTOPOH — OOHapy)KeHHE W YyCTpaHEHHUE
ommOO0K, JOMyIIEHHBIX Ha dTamax cuHTe3a [10. OTnaaka BBIMOIHIETCS ¢ MTOMOIIBIO TIPOLeyp BbIOOpa
TecToB W Bepudukamuu. TecTbl NPENCTaBISAIOT COO0O0M KOHTPOJBHBIE 3aladyd C HW3BECTHBIMU
MPaBWIBHBIMU pe3ynbTataMu pemieHus. [loaromy Bepudukanus nporpaMM myTeM UCHOJIHEHHS TECTOB
Ha OTJaXHBaeMoil nmporpamMme IO3BOJIACT TIPpU HECOBHAACHHWH IMOJIYYCHHBIX PE3YJIbLTATOB C
MPaBWIBHBIMU KOHCTaTUPOBaTh Haluyue oumKnOok B mporpamme. CoBHajeHUE Pe3yIbTaTOB SBIISETCS

HEOOXOAMMBIM, a HE JOCTAaTOYHBIM ycioBueM mpaBuiabHOCTH [10. Co3maHue TOJHBIX TECTOB, T. €.
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TaKuX, MPABHJIBHOE HCIOJHEHHWE KOTOPBIX TapaHTHPYeT OTCYTCTBHE OmMOOK B Tectupyemom I10O,
CYIIECTBYIOIIMMHU METO/IaMU HEe 00ECIIeYMBAETCsl, YTO OOYCIOBIMBACT CIOKHOCTH oTnaaku [10.

Yactuunas Bepuukanus pa3padareiBaeéMbIX anropuTtMoB U cTpykTyp I1O Bo3MoOkHaA B pamkax

sTana 3, HO OCHOBHBIC MPOLEAYPHl OTJIAJKU BBIIOJIHIIOTCA IIOCIE KOAMPOBAHUS U COCTABISIOT

camocTosiTennbHble  3Tanbl. [lockonbky mpu paspabotke IIO He oOecmeuynBaeTcsi rapaHTHs €ro

IPABWJIBHOCTH U HAaJEKHOCTH, IIPOLIECC BBIBICHUS M YCTPAHEHUS OLIMOOK MPOIOJIKAETCS U B IpoLiecce

conpoBoxaeHuss 110. Crartuctuueckue TaHHbIE NOKAa3bIBAlOT, YTO B psAA€ CIy4aeB 3aTpaThl Ha

conpooxaeHue [10 npeBblIatoT 3aTpaThl Ha OCTalbHbIE 3TaIbI pa3padoTku [10.

3.4.0cHOo8HbIe hyHKUUU U cocmas ornepayuoHHbIX cucmem

Onepayuonnasa cucmema — KOMIUIEKC CHUCTEMHBIX YIPABISIOMUX M 00padaThIBaOIINX
nporpamM, TpeJHa3HAa4eHHBIX Ui HaubOonee d3()(EKTUBHOTO HCIIOIB30BAHUS BCEX PECYpCOB
BbIuncauTensHoM cuctemsl (BC) u ynoOGcTBa paboThl ¢ HEll.

B Hacrosmee Bpems Tonbko ¢ nomompbo OC  MOXHO HOJHOCTBIO  3arpykaThb
BbICOKOTIpou3BoauTenbHble BC ¢ MX ObICTpOAEHCTBHEM B HECKOJIBKO MUJUIMOHOB ONEpalii B CEKYHY.
B nmporpammuom o6ecnieuenun BC onepannonHas cucrema 3aHMMaeT OCHOBHOE MOJIOKEHUE, TOCKOJIBKY
OCYIIECTBIISIET IJIAHUPOBAHUE M KOHTPOJIb BCETO BBIYMCIUTEIBHOTO mporecca. Jlrobast 13 KOMIIOHEHT
nporpaMMHOro obecnedeHust o0s3aTenbHO pabGoraer mnoj  ynpasieHueM OC. CoBpeMeHHBIH
H0JIb30BaTeNb HE INpejacTaBiseT cede Bo3MokHocTH obuenus ¢ BC 6e3 nmocpenctBa OC, MOCKOIbKY
HOCJIC/IHSS. TIPEAOCTABISICT €My MHOXKECTBO CEPBHCHBIX YCIYT JJISl PEIaKTUPOBAHUS TEKCTOB, OTIAIKH
IporpaMM, OpraHU3aLUH JHAI0Ta, paboThl C (aillaMu U JPYruX BEIYUCIUTENBHBIX MTPOLEIYD.

IlepBoHauyasibHO MPOTOTUIBI cOBpeMeHHBbIX OC co3maBanuch Kak CpPeACTBO, OCBOOOXKAAOLIEe
orneparopoB OBM BTOporo mokoseHus OT pyTHHHBIX paboT 10 YCTaHOBKE JICHT U KOJIOJ NMeppoKapT Ha
COOTBETCTBYIOIIME BHEUIHME YCTPOMCTBA, 3arpy3Ke HporpaMM JUis HUCHOJHEHHs, 00paboTKe OIMOOK
OpU YTEHWU JaHHBIX U cOOAX MpoIeccopa, COCTABICHHIO OYEPEIHOCTH MPOXOXKICHHS OTAEIbHBIX
3aJJaHUi, IepEMOTKE JIEHT U T.[.

KayecTBeHHBIN CKauOK OT CPaBHUTENBHO MPOCTHIX YNPABISAIOUIMX MPOTPaMM K COBPEMEHHBIM
cinoxkHpiM  OC  mpou3oleNn ¢ TOSBICHUEM pedtcuma MYIbMmunpocpammHou obpabomku 3aoay.
Peanuzanus sToro pexumMa okaszajgach BO3MOXKHOM Oy1arogapsi COBMEIIEHUIO ONepaluil cueta 1 oOMeHa
uHpopManuen.

Hoess mynbmunpocpammuposanus 3akiI04aeTcss B TOM, 4YTO B OINEPAaTUBHOW MaMATH
coBpeMeHHOM DBM HaxoauTcs cpa3y HECKOJIBKO 3ajay, 00CITy)KHBAaEMbIX LEHTPAIbHBIM IPOIIECCOPOM
no odvepenu. Ha Bpems, HeoOxoqumoe B JaHHOW 3ajgade s oOMeHa HHGpoOpMalMend MexIy
ONEpPAaTUBHOW MaMAThIO M BHEIIHUM YCTPOWCTBOM, IPOLIECCOP MEPEKIIoYacTcs Ha 0O0CTy)KHBaHUE
JpYyTUX 3ajad.

JUis  mpaBUIBHOTO  IUIAHUPOBAaHMS M OpraHM3allMd  BBIYMCIUTENBHOTO  Ipoliecca
npoekTupoBmukaM OC NpUXOIUTCS NHCaTh MHOTOYMCICHHBIE U CJIOXHBIE MOAYIH 0O0pabOTKU
BCEBO3MOXKHBIX IpEpPBhIBAHUM, CO3[aBaTh JUCHHUIUIMHY OOCIY)XKMBaHHs 3a7ady B COOTBETCTBHM C HX
NPUOPUTETaMH, TOCTOSHHO KOHTPOJMPOBATH 3aHATHIE U CBOOOIHBIE OOJIACTH OINEPATUBHOU IMaMSTH,
paLMOHATIBHO PACHpEIeNsaTh €€ MEXIY KOHKYPEHTHBIMH 3aJadyaMy, 3allUIaTh HAOOpbl JaHHBIX Ha

BHCIIHUX HOCHUTCIAX OT HCCAHKIUMOHHUPOBAHHOI'O AOCTYyIA, pPacupCACsATb MCKAY 3adadaMu
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OTpaHMUYEHHOE YMCJIO BHEUIHUX YCTPOMCTB U T. A. EcTeCTBEHHO, UTO B pe3ysbTare MOJIy4aeTCsl OYEHb
cinoxHast u rpomosakas OC, 4YTO NOpOKAAET HEraTUBHBIE CTOPOHBI: TPYAHOCTH OCBOEHUS U
JKCIUTyaTalluM, 3HAYUTEJbHBIE 3aTpaTbl BBIYMCIUTENIBHBIX PECYPCOB PACXOAYIOTCS HE Ha pEIICHHE
MOJIb30BATENbCKUX 3a/ad, a Ha yaoBieTBopeHue motpedHocteir OC. Ho Tem He menee 6e3 OC
HEBO3MOXXHO 3()(heKkTHBHOE (HYHKIIMOHHUPOBAHNE COBPEMEHHON BBIYMCIUTEIHHON CUCTEMBI.

Kpome panmoHanbHOTO pacnpeaeseHus BCeX PECYPCOB U YBETHMUEHHS MPOITYCKHOM CIIOCOOHOCTH
BbIUMCIUTENBHON cucteMbl OC mnpenocTaBisieT IOJb30BAaTENI0 PA3JIMYHBIE CEPBUCHBIE YCIYTH:
CTaHJapTHBIE METOABI JOCTYIA, YTUIUTHI, CPEACTBA OTJIAAKHU, TEIEAOCTYIIA U NOJAPOOHON JUArHOCTUKU
BCEX 3TAIOB IPOXO0XKIEHUS 3a7a4ul, BO3MOKHOCTH I1OJIy4YEHUS aBapUUHBIX JaMIIOB U IIp.

Osnakomnenne ¢ mo6oii OC crenyeT HaAYMHATH C U3YYEHHSI apXUTEKTYphl COOTBETCTBYIOIICH
OBM, 1. €. nony4eHus NpeAcTaBiIeHus 0 GyHKINOHUPOBaHUU DBM ¢ TOUKHM 3peHuUst IPOrpaMMUCTA.

Honamue apxumekmypsl BKIIOYAET B ceOs: MpeicTaBieHUE 00 omepatuBHOW mamsaTu DBM;
dopMaThel IpeICTaBICHUS KOMaHJ U JaHHBIX; CUCTEMY aJpecaluu, OpuHaATyio B OBM; crnocoOsl
OTPAKEHUSI TEKYILErOo COCTOSHUS BBIUMCIUTEIBHOM CHUCTEMBI; MEXaHHU3M OOpabOTKH IpepbIBaHUM;
OpraHu3anuo oOMEeHOB UH(POpMAIUE MEXKIY OllepaTUBHON NaMAThIO U BHEIIHUMH YCTPOUCTBAMHU.

Bce mnepeuncnensnble Xxapaktepuctuku OBM, Bxondimue B IOHSATHE €€ apXUTEKTYpHI,
ONpEAEIAIOTCA €€ allapaTHbIM HCIOJHEHHEM U OOYyCJIOBIIMBAIOT OIPENEICHHbIE OrPAHUYEHUS, B
paMKax KOTOpbIX joinkHa GyHKmroHuposats OC.

Ilo naznauenuro paznmuuaor OC obuwezo u cneyuanvnozo naznauenus. K OC crenuanbHOTO
HazHayeHus otHocAT OC:

* IIpEHA3HAYEHHBIE JUIS PELICHHUs 3a7a4 PEAIbHOIO BPEMEHH;

* OPUEHTHPOBAHHBIC HA OPTaHU3ALINIO U BeJcHUE 0a3 JaHHBIX;

* npeTHa3HAYCHHBIC JIJIS TIOIICPIKKH OTHOPOIHBIX BBIYMCIUTEIBHBIX CTPYKTYP B CETEH.
Ilo pexcumy obpabomku 3a0ay pa3anvarOT

* OC, o0OecnieunBaromye 0OJHOIPOrpaMMHBIN pekUM 00pabOTKH 3a1ad,

* u OC, obecnieunBaroe MyJIbTUIIPOTPAMMHBINA PEXXUM 00pabOTKH 3a1ad.
Pa3HOBUIHOCTHIO MYJIBTUIIPOTPAMMHOTO peXHMa OOpabOTKM 3alay  SBISETCS  PEKUM
pa3zeneHrs BpeMEeHH.
Ilo cnocoby e3aumodeticmaus ¢ TIOJIb30BaTeIeM MOKHO BbienuTh OC:

* B3aUMO/ICHCTBYIOIINE C MOJIH30BATEIIEM B PEKUME IMAKETHOM 00pabOoTKH 3a/1ay;

* B3aMMO/ICHCTBYIOIIKE C MOJIb30BATEIIEM B PEXKUME JUAJIOTA.

[Ipu >TOM paznuyaroT YaCTUYHBIA JUAJIOT HA dTare MOATOTOBKU 3a/1ad K PEIICHUI0 U CKBO3HOM
IUajJor Ha BceX HdTamax o0paboTku 3amaun. B cBow ouepenr OC, B3amMOIEHCTBYIONHE C
MOJIb30BaTeJIeM B PEXHME  JHaliora,  MOAPA3ACISIOTCS  HAa  OJHOIOIB30BATEIBCKHE |
MHOTOIIOJIb30BaTEIbCKHE.

PykoBOACTBYSICh TIEpEUNCICHHBIMH BBIIIE OCHOBHBIMHU XapaKTepUCTHKaMH, cymecTBytonme OC
MO>XHO OOBEIMHUTH B HECKOJIHKO TPYIIIL.

Onepayuonnsie cucmemvl obwje2o HasHaveuus, obecneuusaroujue 0OHONPOSPAMMHbIL DEHCUM
obpabomku 3a0au u 0uanozoeviti cnocodb odbwenus. Itn OC BKIIOYAIOT B ce0sS CPeACTBa,
oOecrieunBaroIve BBOJ M BbIBOJ MH(OpPMAIMH, YIPABIAIOT pabOTON CHUCTEMHBIX 00padaThIBArOIIMX

POrpaMM, TPaHCISITOPOB, PENAKTOPOB, MPEIOCTABIISAIOT MOJIH30BATENIO CBEJCHUS O XOJ€ BBITOJIHEHUS
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3amad, obecrneunBaT paboty ¢ Ombmmorekamu. OOBIYHO TaKWe OMEPAIMOHHBIE CHCTEMBI HA3bIBAIOT
MonumopHulmu. OHU HE TOBBIIMIAIOT TMPOU3BOAMTENBHOCTH OBM, HO MO3BOJISIOT MPOrPaMMHCTY
BMEIIIMBATHCSI B XOJ[ BBIMOJIHEHUS 33JaHUs, YTO PE3KO MOBBIMAET MPOU3BOAUTEIBHOCTh €ro padoThI,
0COOEHHO Ha dTane OTIAJKU IporpaMM. VICronb3yroTcs TOJIBKO B MEPCOHANBHBIX, MUKPO— U MHHH—
OBM.

Onepayuonusie cucmemvl 00wWe20 Ha3HaA4eHUs, obecnedusarowjue naKkemHyro 0opabomky 3aday 6
peosicume  MYIbMunpocpamMmuposanus. VX TPUMEHSIOT B BBIYMCIUTEIBHBIX CHCTEMax cpenHedl u
00JIbII0N TTpOoU3BOAUTENBHOCTH. B onepatuBHOi mamsatd 9BM ogHOBpEeMEHHO HaXOJIUTCS HECKOJIBKO
CHUCTEMHBIX WU TIOJIb30BAaTENIbCKUX 3aJad, W KOTJAa OJHAa M3 HHUX 00pabaThiBaeTCs LEHTPAIbHBIM
MIPOIIECCOPOM, TO JJISL OCTAILHBIX OCYIIECTBISIOTCS HEOOXOAUMbIE 0OMEHBI HHPOpPMAIIHEH ¢ BHEITHUMU
YCTPOMCTBAMH.

Onepayuonnsie cucmemvl pazoenenus eépemenu. Wx otHocat k OC o0mero Ha3HAYCHUS,
00eCTeYnBaOIIUX MYJIbTHIIPOTPAMMHBIN  peXuM 00pabOTKM 3aJad ¥ MHOTONOJb30BATEIbCKUN
WHTEPAKTHBHBIN crtoco0 obmeHus. TepMmuH "pazdenenue epemenu” 00yCIOBIMBACTCS OCOOBIM METOIOM
peanu3aniy MyJbTHIPOTPAMMHUPOBAHHUS M KOJUICKTUBHOTO JHAJOTOBOTO JIOCTYINA MOJb30BaTelIe K
CHCTEME M CBOMM 3aj[adaM.

Onepayuonnsie cucmemsl peanvrhoco spemeru. I OC otnugarotcst ot OC 001ero Ha3HaYCHUS
B TEPBYIO OdYepenb TEM, YTO MOCTyNamomas B CHCTeMy WH(popMamus O0sM3aTeNbHO IOJKHA OBITh
o0OpaboTaHa B TEYEHHE 33aJaHHBIX HHTEPBAJIOB BPEMEHH (3TH MHTEPBAJIBI BPEMEHH HEJIb35 IIPEBBIIIATH).
Eme onno otianuune padotsl OC oOuiero HazHaueHus ot padoTel OC peaibHOr0 BPEMEHHU 3aKJII0UaeTCs B
TOM, YTO B IIEPBOM M3 HUX MOTOK MOJIH30BATEIBCKHUX 33124 IUIAHOMEPHBIN U PEryJIMpyeTcsl OepaTopoM
3BM, a Bo BTOpO#i 3ampockl Ha 00pabOTKY MOTYT MOCTYIATh B HENPEICKa3yeMble MOMEHTHI BPEMEHH.
[Tostomy OC peanbHOTO BpeMEHH JOJKHA 00ECTIEUNUTh HEKOTOPHIE JOMOJTHUTEIBHBIE BO3MOXKHOCTH,
HaIpuMep CO3JIaHHe MOCTOSTHHBIX 3a/1a4.

K BBIYHMCIHTENBHBIM CHCTEMaM, PaOOTAIONIMM B PEXKHME PEaTbHOTO BPEMEHH, NMPEIbSIBISIOTCS
BbICOKME TpeOoBaHus 1o HajexxHOocTH. CoorBercTBeHHO OC [o/KHA pacmojiarath CpelcTBaMH,
obecreunBaroMMu ObICTpOe OOHapYyXKeHHe COOEB WUIIM aBAPUUHBIX CUTYaIlud W BBIXOJI U3 HUX, UMETh
BO3MOXXHOCTh BBIKJIIFOYATh HEHCIIPABHBIE YCTPONCTBA W BKIIOYATh pPE3EpPBHBIC, cOOOmas 00 3TOM
oneparopy OBM.

Onepayuonusie cucmemvl, npeoOHA3HAYEHHble O/ OpP2aAHU3AYUU padomvl GbIYUCTUMETbHBIX
cemeii. Pabora OC B BBIUHUCIUTENBHON CETH XapaKTepHU3yeTcsl OINpeAeeHHbIMU OCOOCHHOCTSMHU.
I'maBHOM M3 HUX ABNSETCS HEOOXOAMMOCTh OPTaHW3ALUU Tepeay JAaHHBIX BHYTPH BBIYMCIUATEIEHON
cern. Jlrobas mHpOpMaIUs BHYTPH BBIYHCIUTEIHHONH CETH TEpeNaeTcsl OTACTBHBIMU MOPIUSAMH —
Omokamu maHHBIX. OCHOBHBIC TpeOoBaHUs, MpeabsaBisieMble K OC 1o nepeaaye OIOKOB JaHHBIX, MOKHO
chopMyIMpPOBATH CIEAYIOIUM 00Pa3oM:

* OJIOKM JaHHBIX JIOJDKHBI ITUPKYJIMPOBATh B CETH aCMHXPOHHO W HE3aBUCHMO B 000HMX
HaIMpaBJICHUSIX MEXy HCTOYHUKOM COOOIIIECHHSI U €T0 apecaToMm;

* OC m0mKHBI OCYIIECTBISATH KOHTPOJIH 32 MIPOXOXKICHUEM OJI0KA TAaHHBIX B TEUCHHUE BCETO
Mepro/ia ero NpeObIBaHUS B CETH;

* HEOOXOIMMBI MPOTPAMMHBIE M alliapaTHbIe CPEJCTBA, MPEIOTBPAIIAIONINE TOTEPI0 W

HCKa)KeHHe OJIOKOB JAaHHBIX IIPU OJHOBPEMCHHOM HaXO0XJICHHUU UX B BBEIYHCIINTETEHOMN CEeTH,
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* OC momKHBI BKIIIOYATh B ce0s MEXaHWU3M OOHApY)KCHHsI TIOBTOPHBIX, TOTEPSHHBIX WIIH
OIIMOOYHBIX OJIOKOB IAHHBIX B BEIYUCITUTEILHOU CETH.

bnok nmaHHBIX JODKEH COCTOSITh W3 3arojioBKa, COJACPXKAIIEro CIyXeOHyro HH(popManuio, u
cobctBeHHO Tekcta. CmyxebHas wuHpoOpManus BKIOYaeT B ce0s uASHTUPUKATOp 3a7auH,
UICHTU(PUKATOP TOIB30BATENs, TPUOPHUTET, ONPEACISIOMMNN MPOXOXKIEeHHE OJOKa JaHHBIX IO CETH,
aapec koHeuHo DBM, koTopoi mpeaHazHadaeTcs OJIOK JaHHBIX, U T. II.

Bcee npouenypsr OC, HampaBieHHblE Ha CO3JaHHE W3 Pa3HOPOJHBIX MAIIMH W TEPMHHAJIOB
€IMHOM BBIYUCIUTEIBHON CETH, OCYLIECTBIIAIOTCS C IIOMOLIBIO IPOTOKOJIOB.

OnepanvoHHast ~ CUCTeMa  OOBIYHO  MPENOCTaBIsIET  INUPOKHE  BO3MOXKHOCTH IO
IPOTPAMMHUPOBAHUIO M OTNaAKe NpuKiIagHbeix nporpamm CAIIP. Otu GyHKIMH OCYIIECTBISIOTCS
CHCTEMOW MPOTPaMMHUPOBAHUS, BKIIIOYAIOIIEH, KaK MPaBHIIO, CICAYIOIINE KOMIIOHEHTHI:

* KOMITMJISITOPBI ¢ OCHOBHBIX $I3BIKOB IporpammupoBanus (Accembiep, Ilackans, Cu u

ap.);
* pPEeNaKkTop CBS3EU M 3arpy34rKH IPOrPaMM, KOTOpbIe O0BEINHSIIOT OCHOBHYIO IPOTPaMMy
C HO[[HpOFpaMMaMI/I U II0ATr0TaBJIMBAIOT UX K BBIITOJIHCHHIO,

* CpelcTBa OTIaAKU (HAapUMEDp, IPOrpaMMBbl TPACCUPOBKU U PACTICYATKH MTAMSITH);

* IIPOrpaMMbl YIIPaBJICHUS TaHHBIMU U 00pabOTKH.
BaxxHOil 4acThlO ONEpPAlMOHHOM CHCTEMBI SIBISIETCS TakKe HaOOp CEpBHUCHBIX IPOrpaMM
(copTupOBKH, 00BbEIMHEHUS, KOMUPOBAHUS U T. 1.), a Takke [, pacmumpstomue BozmoxkHoctu OC

(opranu3anust 6aHKOB JAHHBIX, IPOTPAMMHOE 00ECTIEYCHUE JUATIOTOBBIX CUCTEM W MAIIMHHON TpaQuKu

u ap.).

3.5. Apxumekmypa cneyuasibHoO20 nMpPocpPaMmMHO20 obecneyeHusi

IIO CAIIP pa3pabarbiBaeTcss IOCHIE€ CO3JAaHUSI MaTeMaTHYECKOro, JHMHTBUCTHYECKOTO U
uHpopmannoHHoro obecnedenus. Ilpu stom IIO Britoyaer B ceOs mocienoBaTeNbHOE pEIICHUE
CIENYIOIIUX 3a7a4:

Br16op min pazpaboTka BXOJHBIX A3BIKOB JUIs Beex mojacucreM CAIIP.

IIpoekTupoBaHUE CXEM aIrOPUTMOB C YTOYHEHUEM METOJO0B, aIrOPUTMOB, MOJEIEH,
BXOJSIIMX B MaTeMaTHueckoe oOecledyeHue, MmocrpoeHue uepapxumdeckoil crpyktypsl 110 CAIIP ¢
paznenenueM 110 Ha Moxynu.

Beibop Ttuna IIIIII u s3BIKOB NpOrpaMMHMpOBAaHUS [UId MOAYJECH BCeX YpOBHEH;
paszzeneHue QYyHKUMN YIpaBIeHHUsS MEXy ONEepallMOHHON CHCTEMON M YHPaBJISIOIMMHU MpOrpaMMaMH
[TaKETOB.

YTOoYHEHHE COAEP)KUMOr0 LEHTPAIU30BaHHONW 0a3bl JaHHBIX, COCTaBJICHUE CIIHCKA
MacCHBOB IEPEMEHHOM dYacTu 0a3bl JaHHBIX, BBIOOP CTPYKTYPbl 3THX MAacCHBOB; COCTaBJICHHE
TEXHUYECKUX 3a/IaHuil Ha pa3paboTKy MOIyJIEeH.

[TporpamMupoBanue MOJyNed, BbISIBIEHHE HEOOXOJIUMOCTH BBEICHHS YacCTHBIX 0a3
JAHHBIX ¥ MIPH UX HAIMYUH pa3paboTka HHPOPMALMOHHOTO UHTEpdeiica.

PazpaboTka TeCTOBBIX 3a/Jad MAaKETOB HIDKECTOSIIMX MOJYyJeH U IpoBeJeHHE
TECTUPOBAHUS MOAYIICH.

PaccmorpuM onmH U3 BO3MOXHBIX BapuaHTOoB CcTpykTypel IO CAIIP. IIporpamMmMuo—
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TexHuueckud komiuiekc Takoil CAIIP wnMeeT MHOTOTEpMUHAIBHYIO PpaJUalbHYI0 CTPYKTYpY,
peanu3oBan Ha 6aze DBM BBICOKOW POU3BOIUTEIBLHOCTH (puc.3.4).
K obwecucmemnomy 110 CAIIP oTHOCSTCS Cieayronre KOMIOHEHTH! (Ha puc.3.4 moka3aHbl ¢
TEHbIO):

* ONEepalMOHHAs CHCTeMa YHUBEPCAIBHOM WK clienuanu3upoBanHon DBM;
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* MoHuTopHas cucrema (MC);

* rpadpuueckas cucrema (I'C) (rpaduyecknii 1 reoMeTpUYECKHA TPOIIECCOPHI);

* CYB/, noanepxuBatomue 6a3bl ganubix (b/l) HopMaTHBHO—CIIpaBOYHOI MH(pOpMaUU
(HCH) u apxuBa nmpoeKTHBIX pellIeHui, a Takxke, Bo3MoxkHo, CYBJl nexoropsix IIIIII, peanuzyromux
POCKTHPYIOLIHE MOJICHCTEMBI;

* tenemonuTop u (i) [10 cereit DBM;

* nporpaMmMsl (popMupoBaHus rpaduyecKoil TOKyMEHTALUY;

* UHCTPYMEHTAIbHBIN TEXHOJOTMYECKUI KOMIUIEKC Ui pa3padOTKU MPOrpaMMHOIO
o0ecreyeHus.

Kpome Toro, k unciy obmecucteMubix KOMIOHEHTOB 110 CAIIP yacTto OTHOCAT pOrpaMMHBbIE
CpeACTBa MOJCTUPOBAHHUS M ONTHUMH3AINU, OOIIETEXHUYECKUX PAcYeTOB (OMOIMOTEKH MOIIPOrpaMM
JUISL HAyYHO—TEXHUYECKUX PACUETOB).

Ha puc.3.4 BBenens! cieayromue 0003HaYCHUS:

N1 — unTepdeiic cBI3M ¢ IPOSKTHPOBIIUKAMU 1 o0cmykuBatomuM nepconanom CAIIP;

N2 — unTepdeiic cBI3M ¢ aBTOMATH3UPOBAHHOM CUCTEMO Hay4dHbIX uccnenoBanuii (ACHU);

N3 — unTepdeiic cBA3M ¢ THOKMM aBTOMAaTU3UPOBaHHBIM Ipon3BocTBOM (I"ATIT);

N4 — unTepdeiic cBI3M ¢ aBTOMAaTH3UPOBAHHBIM SKCIIEPUMEHTATBHBIM KoMIuTekcoM (ADK);

N5 — uaTepdelic CBA3M ¢ aBTOMATH3UPOBAHHOW cucTeMoi yrpasienus npeanpustaem (ACYII);

N6 — nunTepdeiicsl CBsI3U ¢ MPOSKTUPYIOIUMH MTOJICUCTEMaMH;

N7 — unTtepdeiicsl CBsI3M C yHUBEPCATbHBIME U criennanu3upoBanubiMu CYB/;

U8 — nnTepdeiicsl Mo ynpaBiIeHHUIO.

Jiia TIIII, pemaromux 3agaud MPOEKTUPOBAHMS, KOTOpbIE TPEOYIOT BBICOKOM pPEaKTUBHOCTH,
MOTYyT IpUMEHAThcs yHUBepcanbHble CYB/I.

OyHKINK B3aUMOJICHCTBUS C IIOJB30BAaTESIMM M YIPABIEHUE pEANIU3ylOTCI B OCHOBHOM
komnoHeHtamu oduiecucreMHoro [10 CAIIP, mosToMy noapoOHee ocTaHOBUMCS Ha HUX.

DyHKYUU 63aUMOOCICMEUsL C NONb308aAmeneM PEATN3YIOT TAKUE KOMIIOHEHTHI, KaK

* rpaduueckas CUCTeMa;

* MporpaMMbl  TUAJIOTOBOTO  B3aUMOJCHCTBUS W JIMHTBUCTUYECKUM  MPOIECCOP,
oOecnieunBaromue andaBUTHO—LIM(POBON AMATIOT U HMHTEPIpPETALNI0 MPOOIEMHO—OPHUEHTUPOBAHHOIO
SI3bIKA TTPOCKTUPOBAHMUS;

* MPOrpamMMbl IOKYMEHTHPOBAHUS TPOCKTHBIX PEIICHHI.

Takum oOpazom, unmepghetic V11 BKIIIOYAaET psAll Pa3HOPOIHBIX HHTEP(PEHCOB, peaTn3yeMbIX
JIMAJIOTOBBIMU cpeAcTBaMM pasznnyHbix [IMK.

Dyuxyuu e3aumoodeticmeus CAIIP ¢ opyeumu asmomamusupo8aHHbIMu cucmemamu, a Takxke ¢
JIPYTUMHU BBIUACTUTEIHHBIMU CHCTEMAaMH peau3yloT ceTeBble mporpammbl MC. B apyrux BapmanTax
peamm3anuu [10 CAIIP sty dyaKIn0 MoryT BeIMOIHATE 00 OC, mubo crienuaabHbIi TEIEMOHUTOD
(cereoe I10), nmerommuii popmy IIIIII, pacuupsiromero GpyHKIUN OonepariOHHON CUCTEMBI.

Obcnysrcusarowue u ecnomozamenvivie npoepammol MC obecrieunBarOT cOop u 00pabOTKy
U3MEpUTENIbHON MH(OPMALIUHU C 1IeJIbI0 YUeTa U MIIaHUPOBAHUS, Bblauy IUarHOCTUKU, COMIPOBOXKIEHUE
undopmarnmonnoro (MO) u mporpammuoro (I10) obecnieuenus CAIIP u npyrue BoO3MOKXHOCTH.

DynuKyuro ynpaeienus npoyeccom asmomMamusupo8anno2o npoekmuposanusi (AIl) peanusyroT
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MOHUTOpPHAs CUCTEMa, YaCTHYHO rpaduyeckas cuctema u ynpasisiomme nporpammsl I Bo3amoxHbl
BapuanTsl noctpoenusi [10 CAIIP, B KOTOpbIX YacTh (YyHKIUN B3aMMOACWUCTBUS C IOJIb30BaTENIeM U
ynpasiienust pazaenserca mexxay OC u TTII.

B mepcriekTHBHOM cilyyae Tak Ha3bIBAEMBIX OAHOPOAHBIX (koMmIiuiekcHbIX) CAIIP Bce dyHkImm
yIpaBI€HUs] U B3aUMOJEMCTBHS C IMOJIb30BAaTEIIEM M JIPYTMMU aBTOMATU3MPOBAaHHBIMU CHCTEMaMU
peannsyer equHas MC. B 3aBHCHMOCTH OT KaTeropuu I0JIb30BaTeNsl B3aUMOJAECUCTBHUE C CUCTEMOM
OCYILECTBJISIETCSI HAa  OJHOM  NIPOOJIEMHO— WM  IPOLETYPHO—OPUEHTHUPOBAHHBIX  S3BIKOB
IIPOEKTUPOBAHMUS, KOTOPBIM HHTepnpeTupyercs MC.

IIpu coznanum konkpetHoit CAIIP nepeuncieHHble KOMIOHEHTHI TOJIKHBI paCCMaTPUBATHCS Kak
TUIIOBBIE TIPOCKTHBIE pEIIeHUs W NpUOOpeTaThCsi HAa JOTOBOPHBIX YCIOBUSIX KaK MPOIYKIIHS
IIPOU3BOJICTBEHHO—TEXHUUYECKOTr0 Ha3HaueHus. OnHako npu co3gaHuu koHkpetHoi CAIIP He Bcerna
MOXKHO BBIOpaTh MOAXOMSANIMA KOMIIOHEHT KaXJOTO THIA, IMO3TOMY HPUXOAMTCS pa3padaThiBaTh
OpUTMHAJIbHbIE MOHUTOPHYIO CUCTEMY, IPOrpaMMbl JOKYMEHTUpPOBaHus, crienuanusupoBannyo CYB/I.
HauGonsmmast ceoboma Beibopa kommoneHToB umeercs it OC, CYB/l u TeeMOHUTOPOB, HAMMEHBIIIAS
— mui rpadUYecKux  CHCTEM, HHCTPYMEHTAJIbHO—TEXHOJOTHYECKUX  KOMIUIEKCOB,  CPEICTB
MOJIEJTUPOBAHUS Y ONITUMHU3ALIUH.

Komnonenmuor  obwecucmemnoco 110 CAIIP sBAAIOTCA TNPOMBIIUIEHHO THPAXUPYEMbIMU
w3nenusiMi - | npexacrapisitor  coboit [IMK.  Ilpozcpammuo—-memoouueckuii  KomMniaekc —
B3aMMOCBSI3aHHAsT COBOKYITHOCTh KOMIIOHEHTOB IMPOrPaMMHOTO, MH(POPMALMOHHOTO, METOJIUYECKOTO,
MaTeMaTHYECKOTO W JIMHTBUCTHYECKOTO OOecreueHHid, HeoOXoaumasl JUIsl BBITIOJHEHUSI 3aKOHYEHHOU
COBOKYITHOCTHU IIPOEKTHBIX WJIM 00CITYKUBAIOLIUX ONEepaluil.

TpeboBanms, npexpssisiembie Kk obmecuctemasiM [IMK CAIIP, chopmynupoansr B TOCT
23501.201-83. O6mecucremusie [IMK npennaznavens! 1 odecriedenus padorocrnocoonoctu CAIIP
Ha CUCTEMHOM YPOBHE U BBINOJIHEHUS YHU(DULIMPOBAHHBIX OOCIYKHUBAIOIIMX Npolenyp. B coueranuu c
OC obmecucremusle [IMK dBnstoTcst omnepanMoHHOM Cpenoi, B KOTOPOW (PYHKIIMOHUPYIOT
npukiagaeie  nporpammbl. Oomecucremubie [IMK  momkHbl OBITh WHBAapUAHTHBI K OOBEKTaM
IPOEKTUPOBAHMS U 3alIMIeHbl OoT nojib3oBaTeneil CAIIP. dynkiuonuposanue odmecucreMubix [IMK
JOJKHO 00€ecreunBaThCsl CHENMATbHBIMU TOAPA3ICICHUSIMHU (CIIEUAINCTaMU) B COCTaBe CIIY>KOBbI
CAIIP.

3.5.1. ®YHKLUM OCHOBHbIX KOMMNOHEHTOB OOLECUCTEMHOIrO NPorpaMMHOro obecrnevyeHus
CAIlP

Onepayuonuas cucmema siBusercs ocHoBoil obmecuctemuoro 10 CAIIP u oGecneunBaer
aBTOMAaTH3UpOBaHHOEe (yHKIMOHMpoBaHHE KoMmiuiekca TexHuueckux cpeacts (KTC) CAIIP u
BbINOJIHEHHE UM KomnoHeHToB 11O, a Takxke, BoimonHss (yHkuuu uHTepdeiica mexay 110 u TO,
obecrieunBaeT A(PQPEKTUBHOE MCIOIB30BaHUE pPa3HOOOPa3HBIX (PYHKIIMOHAIBHBIX BO3MOXHOCTEH
OTIeNbHBIX KOMITOHEHTOB TO.

Monumopnas cucmema (moAcucTeMa ympaBlieHus) — oOcmyxkuBatomas noacucrema CAIIP,
IpeJHa3HaueHHasl U1 OpraHu3allMM ¥ ONTHUMM3ALUMU YIPABICHUs IPOLECCOM INPOEKTHUPOBAHUS IPHU
BBINIOJIHEHUM TPOEKTHBIX Ipouenayp u Bzaumoxenctsun noacucreM CAIIP. MonuTopHas cucrema B

O6H_ICM CJIyqac BKIIHOYAaCT KOMIIOHCHTBI IIPOrpaMMHOTIO, I/IH(I)OpMaI_II/IOHHOl“O, METOJHUYCCKOIO H
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muaructuyeckoro odecnedenuit CAIIP. Tpe6osanus k MC onpenenenst B [OCT 23501.13-81.
Monumopnas cucmema exnouaem crnedyroujue komnonenmsi (puc. 3.3):
*

YIIPABJIAIOIIYIO IPOTpaMMy;

* MpOrpamMMbl IMAJIOTOBOTO B3aUMO/ICHCTBUS C MTOJIb30BATENEM;

* JMHTBUCTHYECKHE TPOLECCOPBl MPOOIEMHO—OPHEHTUPOBAHHBIX S3BIKOB (METas3bIKOB)

MPOSKTUPOBAHMSI U YIIPABJICHUS MPOIECCOM MPOSKTUPOBAHHUS, a TaKKe s3bIka onucanus QyHkiuit MC
(pacnpenenenue pecypcoB CAIIP, ¢hopMupoBanue repedHs MIAHOBBIX 33/IaHUN HA MPOSKTUPOBAHHE U
Ap.);

IPOrPaMMbl B3aUMOJICHCTBUS C CETHIO;

00CITY)KHBAIOIINE U BCIIOMOTATEeIbHBIC TPOTPAMMBI;

CYB/l MOHUTOPHOM CUCTEMBI;

6a3y nanubix MC.

Monumopnas cucmema 8blnoniHsiem ciedyoujue 0CHO8Hble YYHKUUU .

* yIIpaBJIEHUSI IPOLIECCOM peaIU3ally IPOEKTHBIX MPOLIETYp U Ollepaltii;

* opranuzanuu B3aumojericteus noacucrem CAIIP;

* UHTEPIPETANU S3BIKOBBIX (OPM 33JaHUH Ha BBIOJHEHHE MPOCKTHBIX IMPOLEAYp M

onepanuii;
* pactipenenenust pecypcoB CAIIP B mpoliecce NPOSKTUPOBAHUS C YYETOM 3apaHee

3aaHHbIX TpuoputeroB nojacucteM CAIIP v npoeKkTHBIX Hpoleayp 1o 3anpocam M0JIb30BaTeNei;

* 3alUThl pecypcoB cucTeMbl U 6a3 gaHHbIX CAIIP oT HeCaHKIIMOHMPOBAHHOIO JJOCTYTIA;

* obecrieueHus TUaJorOBbIX U UHTEPAKTHUBHBIX PEKUMOB paOOThI MPU MPOCKTUPOBAHUH B
YCIIOBUSX TapaJliebHON paboThl HecKoIbkuX nojacuctem CAIIP;

* cOopa CTaTMCTUKHM Uil Leled ydera M IUIAaHWPOBAHMSI HCIOJB30BaHUS PECYpPCOB
pa3IuuHbIMU TIoJIb30BaTeNsiMu U oacuctemamu CAIIP;

* KOHTPOJISI U BOCCTAaHOBJIEHUS Mpoliecca (yHKIIMOHUPOBAHMSI IPOTPAMM;

* BbIJIaYy IMarHOCTUYECKON U CpaBOYHOM MHpopMaluu o coctosiHuu noacuctem CAIIP.
MonuTopHasi cuctemMa He J0JDKHA IyOnupoBaTh (PYHKUMH ONEpallMOHHOM CUCTEMBI, a Oyny4du
cnenuanu3upoBaHHbiM JonoidHeHneM OC, nomkHa oOecneunBaTh MAaKCUMalbHYIO 3(P(QEKTHBHOCTh

¢yukuronuposanus [ITK CAIIP 3a cuer renepaniy U HaCTPOMKHU IpOrpamm.

3.6. XKu3HeHHbIU YUK Npo2paMMHbIX KOMIJIEKCO8

3HauUNTEIbHOC BHHMAaHHE B Hy6J'II/IKaI_II/IHX yYACHACTCA  MOJACIIEIM  KU3HCHHOI'O  IHUKJIA
I/IH(I)OpMaI_II/IOHHBIX CUCTEM O6pa6OTKI/I OOJIBIIIMX ITOTOKOB JaHHBIX B C(bepe OopraHu3alv U YIpaBJICHUA
MMPOU3BOJACTBOM. I[.HSI MMpOrpaMMHBIX KOMIIJICKCOB 3TOI'0 KjIaCCa XapaKTCPHbI UCIIOJIb30BAHUC TUITOBBIX
CUCTCM  YIIPABJICHUSA 0a3zamu JaHHBIX, aKTHUBHBIN HHTep(bCﬁC CO MHOI'iMHM IIOJIb30BAaTCJIAAMH,
OTHOCHUTEIILHO HEOOJBIIONH 00beM OPHUTMHAJIBHBIX TTPOTPAMMHBIX pa3pa60T01< U HIUPOKOC IMPUMCHCHUC
MMOBTOPHO HCIIOJIb3YCMbIX KOMIIOHCHT. B XU3HEHHOM IIHKIIE IMPOrpaMMHBIX KOMIIJICKCOB 3TOI'0 KJjlacCa
Hpeo6na;[a}oT 3aTpPaThl HA TPOCKTHUPOBAHUC U MOT'YT 3HAYUTCIIbHO COKpPAIIATHCA 3aTPAThl HA pa3pa60TKy
OpPUTHHAJIBHBIX MMPOTPAMMHBIX KOMIIOHCHT, KX KOMIIJICKCUPOBAHHUEC U OTJIAKY B CUCTCMC.

B uccinemoBanusx KU3HEHHOIO IIMKIIA c1abo OTPAKCHBI p8.3pa6OTKI/I MMaKCTOB MPUKIATHBIX

nporpamMm Jjid  HWHKCHCPHBIX pPaCuC€TOB, MOACIUPOBAHUSA, HAYYHBIX OKCIICPUMCHTOB U T.II.,
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OCYIIECTBIsIEMble MHAWBUIYAIbHO WJIM MaJbIMU TPYIIaMH CHeUUanucToB. Tem He MeHee, oJ00HbIe
IPOEKTHl UMEIOT 3HAUUTENIbHBIE OCOOCHHOCTH >KM3HEHHOT'O ITMKJIA, KOTOPBIE CIEIyeT YYUTHIBATH MPHU
IUTAHUPOBAHUM M OCYILECTBICHHH Pa3paboTku. OHHM JOMYyCKalOT 3HAYMTENbHBIC YIPOILICHUS MOEICH
KU3HEHHOTO IIMKJIAa M TUIAHOB, CO3JaBaeMbIX Ha ux 0Oaze. PermameHTHMpoBaHME TaKWX IJIAHOB Ha 0asze
MoJielel )KU3HEHHOTO IIMKJIA TIO3BOJISIET YCKOPATH pa3pabOTKH 1 MOBBIIATH UX KaueCTBO.

Mogenu  KU3HEHHOTO  LMKJIA IPOrPaMMHBIX  KOMIUIEKCOB  HECKOJIBKO  OTJIMYArOTCS
TEPMUHOJIOTHEN U TpaQUUECKUM MPeICTaBICHHEM ITANOB X B3auMojeicTBus. [loutu Bo Bcex MoJensax
OTpakeH psiJ 0a30BBIX 3TANOB, K KOTOPHIM NPHCOSAUHSAIOTCS WJIM U3 KOTOPBIX BBIICISIOTCA Jpyrue
3Talbl, XapaKTEPU3YIOIIMECS] MEHEEe YETKUMHU LeIsIMU. TakuMu 0Oazosvimu smanamu—npoyeccamu

sBisitoTcs (puc. 3.5):

Wanuyamizanus u
CUCTEMHBIH aHAIU3

IPOEKTa ¢
IIpoexktupoBanue
BEpCHUU
TIPOrPaMMHOI0
KOMIIJICKCA
N Pazpabotka n
KOMHHCKCI/IpOBaHPIe
KOMIIOHEHT B
BEPCHUIO
MIpOrpaMMHOTO l
KOMILJICKCAa
UcneiTanue u
BHEJIPECHHUE BEPCUU
NIPOrpaMMHOI0
KOMIIJICKCA
DKcrutyaTanus
Bepcnu
nporpaMMHOTO
KOMIIJICKCAa U ¢
aHaJIu3 pe3yJIbTaTOB
ComnpoBoXxJeHuE U
CO3JaHUE€ HOBBIX
BepCHil
IIPOrpaMMHOI0
KOMILJICKCA
Puc. 3.5

* WHULIMATIA3AIUs, CUCTEMHBIM aHajdu3 W TepBOHauaibHas pa3paboTka crenuduKaum
TpeOOBaHUI Ha MPOTrPAMMHBIN KOMILIEKC;

* npeABapuTelibHOEe  (3CKM3HOE) W JIeTalbHOE  (TEXHUYECKOE) IMPOCKTUPOBAHUE
MPOTPAMMHOTO KOMILJIEKCA;

* pa3paboTKa TPOrpaMMHBIX  KOMIIOHEHT, HX KOMIUJIEKCHPOBaHHE U  OTJajKa
MPOTPAaMMHOTO KOMILJIEKCA B LIETIOM;

* WCTIBITAHUS, ONIBITHAS SKCIUTyaTalUs U PACpOCTPAHEHHE MPOTPAMMHOT0 KOMILIEKCA;

* perymnspHas skcrryatanus [1C, ee momnepxka U aHau3 pe3yabTaToB;

* COTIPOBOXICHUE MPOTPAMMHOTO KOMIUIEKCA, €ro MOAU(UKAIKs U COBEPIICHCTBOBAHUE,

CO3/IaHUE HOBBIX BEPCHUI.

HpI/I HpI/IMeHeHI/II/I JCTAJTBbHBIX Moneneﬁ JKU3HCHHOTO IIUKJIa JIA KOHerTHBIX HpOGKTOB
MPOTPaAaMMHOTO KOMIUIEKCA HX HEOOXOIUMO a0anmupoéams B COOTBETCTBHH C XapaKTEPUCTUKAMU
00BEKTOB, Cpelnbl pa3pabOTKH W HCIOJIL30BAHHUS IMPOTPAMMHOTO KOMIUIEKCa. ApanTanus OOBIYHO
CBOOUTCA K AOOINOJHCHUK WU UCKIIFOYCHHUIO H@KOTOpBIX pa60T, a TaKXE K KOppeKTI/IpOBKe nux
XapaKTepI/ICTI/IK. HeTaJ'II/ISaI_[I/ISI " aagantangus 1mO3BOJIAIOT OTpa60TaTB pa60q1/1e IUIAHBI CO31aHUA U IO -
JEPKKH TMPUMEHEHHS MPOrpaMMHOr0 KOMILJIEKCA OIPEAEICHHOIN0 HAa3HAYEHHUs] B TEUYEHHE BCETO

KU3HEHHOTO Iukia. Kpome Toro, momoOHBIE TUIAHBI SBIISIFOTCS METOAUYECKON 0a30i Njisi BeIOOpa U
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npumMeHenus coBpemeHHbix CASE (Computer—Aided Software Engineering) — cpeacts aBroMatu3aiiuu

BCCTO TCXHOJIOTUYCCKOI'O IMpouecca U OTACIbHBIX pa60T JKU3HCHHOI'O MKJIa ITPOrpaMMHOI'0 KOMILJICKCA.

3.7. Cnocobbi onucaHuss cmpykmyp u ¢pyHkyut 10

Ha xaxnom u3 umepapxuueckux ypoBHed paspabotku [IO ummerorcs cBoOM crocoObl Mpej-
CTaBJICHUA MIPOEKTHBIX pelieHuil. Eciu mocie sTana KoJUpOBKH MOTYYarOTCs MOJIHbIE TEKCThI TPOrpaMMm
Ha MPUHATHIX S3bIKaX MPOTPaMMHUPOBAHUS, TO Ha MPEABIAYIIMX 3Tanax HEoOXOJUMO HUMETh CPENCTBa
0oJiee TAKOHMYHOTO M YKPYIMHEHHOTO MPEICTaBICHUS CTPYKTYP JAaHHBIX, BBIYUCIUTEIbHBIX POIECCOB
u onucaHus crnenudukanmii. Takumu cpencTBamu  SBISItOTCS Tpad—cxembl, auarpammbl HIPO,
(bYHKIIOHATBHBIE CXEMBI U MICEBOSI3BIKH.

I'pagp—cxema nipeacraBisier co6oil rpad, BEepUIMHBI KOTOPOTO HM300pakaroT OJIOKH 00pabOTKH
nHpopmaruu, a xyru (pedpa) — cBsA3H 10 HHGOPMAIIMHN WK IO YIPABJICHUIO MEXay OjokaMu. biokam
MOTYT COOTBETCTBOBaTh pa3iuuHbie 10 o00bemy dactu I[IO (or oTagenbHOro omneparopa
AITOPUTMHUYECKOTO SI3bIKA JI0 KPYIMHON MPOTrpaMMbl), TOITOMY Ipad—cxemMbl MOXKHO HCIOJIb30BaTh Ha
ar000M HepapxuueckoM ypoBHe mpoekTupoBanus [10, B "yacTHOCTH Uil M300pakeHUS Pa3IMYHBIX
MapIIPyTOB aBTOMATH3UPOBAHHOTO MPOEKTUPOBAHUS.

[TpumeHnsieTcs HECKOIBKO pa3HOBUAHOCTEN rpad—cxeM. Bo—mepBbix, MOXKHO MOMEHSATh MECTaMU
pPOJU BEpUIMH U AYT, IOCTaBUB B COOTBETCTBUE MEPBBIM CTPYKTYPHI JAHHBIX, & BTOPHIM — OIEpaluu
00paboTku. Bo—BTOpBIX, MOKHO BBECTH BEPIIMHBI JBYX THUIIOB — JUJIsl OTOOpa)KEHHUS KaK omeparui
00paboTKH, TaK U CTPYKTYpP JaHHBIX. B—TpeTbux, BOZBMOXKHBI rpad—CXeMbl, B KOTOPBIX BBIACISAIOT AYTU
JUTSL OTOOpaXKeHUs Kak CBsi3elt Mo nH(OpMaluy, TaK U CBSI3ed MO YIPaBJICHHUIO.

Huaepammer HIPO (ab0peBuaTypa M3 HadalbHBIX OYKB aHTJIMHCKUX CIOB "HepapXus — BXOJ —
o0paboTka — BBIXOA") CIyKaT NIJs MpeACTaBleHUs crneuudukanuii Moayneld B BHUAE MEepeUHCICHUS
BBITIOJTHSAEMBIX (PYHKIIMIA U OTIMCAHUS JaHHBIX, SBIISIOMINXCS BXOJAHBIMU M BBIXOHBIMU JUISI MOYJIA.

DyHKYUOHAIbHBLE CXeMbl UCTIONB3YIOT ISl IPEJICTABICHHS CTPYKTYP IPOrPaMMHBIX KOMILIEKCOB
B BHUJE TMOCIEIOBATENLHOCTH OJIOKOB OOpaOOTKH, NPUEMHUKOB M HCTOYHUKOB WH(MOPMAIUU.
OYHKIIMOHAIBHBIE CXEMBI UCIIONIB3YIOT Ha BEPXHUX HEPAPXUUECKHUX YPOBHSIX mpoekTtupoBanus [10.

Pa3zpaboTrka mr000# CIOKHOM CHUCTEMBI MOJKHA HAYMHATHCA C (YHKIIMOHAIBHOTO aHAINW3a U
MOJICJTMPOBAHUSI CUCTEMBI B IIEJIOM M BCEX ee MoJcucTeM. [ 3Toii menu pa3zpaboTaHa METOHOIOTHS
IDEFO, npencraBnsromas coboii COBOKYIMHOCTh METOJIOB, MPaBWJI M MPOIEIyp, MPeAHA3HAYCHHBIX AJIs
MOCTPOCHUS (YHKIIMOHATIBLHOU CTPYKTYPHI CIOXKHBIX UEPAPXUUECKUX CUCTEM. JTa METOMOJIOTHS MOKET
MCIIONIb30BATHCS KaK Ui OMpelelieHus TpeOoBaHni K (DYHKIIMM Ha Ha4allbHBIX dTanax MpOeKTHPOBAHUS
CAIIP, Tak u npu pazpaboTke pabounx MPOEKTOB CUCTEM, CIIeHUHUIIMPOBAHHBIX ¢ momolnbsio IDEFO.

['pad—cxemMbl 1 GYHKIIMOHATHHBIE CXEMBI HATJISAHBI, HO MaJI0 YAOOHBI B MPOIlecce MOCTEIIEHHON
NeTalu3allid  OMHCAHMM  CIOXHBIX TMPOTPAMMHBIX KOMIUIEKCOB, OCOOGHHO TPU  MOMBITKaX
dbopmanmzauu 3Toro mnpoiecca. [lostomy Hanbosee THOKIM U YHHUBEPCATHHBIM CPEICTBOM OINUCAHUS
[1O B mpotiecce ero MPOSKTUPOBAHHUSI SBIISIOTCS TICEBAOS3BIKH, HA3bIBAEMbIE TAK)KE ICEBIOKOIAMU WU
SI3BIKAMH CTICIU (DUKAITHI.

Ilcegdosasvix mpenctaBnser coboil 00beIMHEHHWE ECTECTBEHHOTO $3bIKa C OJHUM W3 SI3BIKOB
nporpamMmupoBanus. OOBIYHO CpEICTBa S3bIKA MPOTPAMMHPOBAHHS HUCHONB3YIOTCS ISl OMUCAHUS

CTPYKTYp Hnporpamm, a CpCACTBa CCTCCTBCHHOTO $A3blKa — JUJIA YKPYIIHCHHOTO OIMMCAHUSA HTPOUCAYP



18

00paboTku JaHHBIX. CTPYKTYpHl IPOTPaMM OMMCHIBAIOTCS C MOMOIIBIO ONEPAaTOPOB MEpexo/a, HUKJIa,
BapuaHTa, OOpalIeHus K HOAIPOrpaMMam.

[IceBnosi3plku — ynoOHOE CPEICTBO HE TOJIBKO INPEACTABICHUS IPOMEKYTOUHBIX PE3YJIbTaTOB
pa3paborku I1O, HO W oOmMCaHMA AITOPUTMOB AaBTOMATHU3MPOBAHHOTO NPOCKTHPOBAHUS TPU HX

MyOJTUKAIUSX.

3.8. MemoObI pa3pabomku npozpaMMHO20 obecrevyeHust

CoBpemennast TexHosorus cosnanust 110 CAIIP — coBokymHOCTh 3((EKTHUBHBIX CpPEIACTB U
METO/I0B IPOECKTUPOBAHMS, IMO3BOJSIOIIMX YIPOCTUTHh JAHHBIM IPOLIECC, YMEHBLIUTH CTOMMOCTHBIE
3aTpaThbl, COKPaTUTh KAaJICHJIAPHBIE CPOKH IIPOCKTUPOBAHUS CHUCTEMBI U, B KOHEYHOM HUTOre, 3a CYET
BO3MOXXHOCTH 0oJiee IIMPOKOTO BbIOOpa MPOBEPEHHBIX MPOTPECCUBHBIX MPOEKTHBIX PpEHICHUIH,
MOBBICUTH Ka4eCTBO Pa3pabOTKH.

OcHosnble cpedcmea npoeKmMupoBanus:

* cmanoapmuvle  cpedcmea  ONePAYUOHHLIX — CUCMeM U YHUBEPCANIbHLIX — S3bIKOG
npocpammuposaarus, 00eCTIeUHBAIONINX aBTOMAaTHYeCKoe MpoxoxkaeHne Ha OBM ompeneneHHOro
KJlacca 3a/1ay;

* npoyedypul, peanusyrowue MmMunogvle Npoyeccvl 00pabomKu OaHHbIX, HAIPUMED
KOHTPOJIb BBIXOJHOM MH(OPMALIUU U €€ COPTUPOBKY;

* UHCMPYMEeHMAlbHble Cpe0Ccmed, K KOTOPbIM OTHOCHTCS COBOKYITHOCTh B3aMMOCBSI3aHHBIX
CIELUUAJBbHBIX MPOrPAMMHBIX CPEACTB, NPEIHA3HAYEHHBIX [JII HHCTPYMEHTAIBHOM IOJJEPKKU
OTZIENIbHBIX 3JeMEHTOB mpouecca npoektupoBanus CAIIP. Dto co3ganue u akTyanusanusi clioBaps
JAHHBIX, TOKYMEHTUPOBAHHE ITPOEKTA, AaBTOMATU3ALNS KOHTPOJISL IPOCKTUPOBAHUSA U JIP.;

* munosvie KOMnOHeHmyl, TIPEJICTaBIEHHbIE B BUJIE TUMOBBIX NPOeKTHbIX pemeHuit (TIIP)
U nakeToB npukiaaHbix nporpamm (IIIIII). 77/P — cOBOKYNHOCTh aJrOPUTMHUYECKHUX, POTPaMMHBIX,
UHCTPYKTUBHO—METOJANYECKHX 3JIEMEHTOB, OOECHEeUMBAIOIINX MAIIMHHYI pealu3aluio 3a1ad WM
KOMIUIEKCA € MOMOIIBIO COOTBETCTBYIOIIMX TeXHUUYeCKUX cpenctB. TIIP — ocHoBa cozmanus IIIIII,
KOTOPBIM OTHOCSITCS KOMIUIEKCHI IpOorpamM, OOECIEeUYMBAIOIMX pPA0OTy THUIOBBIX KOH(UIypaluii
BBIUMCIUTENHFHON TEXHUKH, TUAJOTOBBIX CUCTEM MPU PEIICHUN TUMOBBIX (PYHKIIMOHAIBHBIX 33/1a4;

* UHCMPYMEeHmAbHble cucmemvl asmomamusuposannozo npoexmupoganus (VICAIIP),
npearoararomme uenosp3oBanie OBM Ha Beex aramax cosznaHus CAIIP u 3aHmMaroniye BBICHIYIO
CTYIIEHb B 3BOJIIOLIMHU CPEJCTB IPOCKTUPOBAHUSA CUCTEMBI.

B MeTonax mpoeKTUpOBaHUS PA3NUYAIOT KAACCHL U HOOKIACCHI.

Knaccet npoekmupoganus:

1) opueunanvroe npoexmupoganue. CpeacTBa, UCIOIb3yeMbIE IPU 3TOM METO/IC:

* CTaHAApPTHBIC CPCACTBA ONCPAINOHHBIX CUCTCM,

* IpOIEeyphl, peau3yIolie TUIIOBbIE TPOLECCH 00pPAOOTKH TaHHBIX.

2) munoeoe npoexkmupoearnue. IToagxnaccer: 9JICMCHTBI, INOACUCTCMEI, O6’beKTHOC, TpYIIIIOBOC.

Cpencrsa:

* CTaHAAPTHBIC CPCACTBA ONCPAINOHHBIX CUCTCM;,

* tunoBsie kKomnoneHnts! (TIIP, TIIIT);

* HCKOTOPBIC HHCTPYMCHTAJIBHLIC CPCACTBA.
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3) asmomamusupoeaHnoe NPpoeKmuposarnue. IToaxnacchr: MOAYJBHOC; Jp. CPGI[CTBaZ

* CTaHAApPTHBIC CPCACTBA ONCPAINOHHBIX CUCTCM;,

* HICATIP;
* B3aUMOCBSI3aHHBIA KOMIIIECKC HHCTPYMCHTAJIbHBIX CPCACTB.
Cpeocmea npoeKmupoeanus 1moipa3elToTCs Ha:

*

CAIIP.

*

komniexkcuvie — 310 TIIP, IIIII, TUMOBBIE MPOEKTHI ABTOMATU3UPOBAHHBIX CHUCTEM,

JIOKaJIbHBIE — OOJIBIIOE pa3HOOOpa3ue, B X COCTaB BXOAAT CUCTEMBI YIIpaBJIeHUs 6a3aMu
JAHHBIX, TeJIe00pabOTKH, MHCTPYMEHTAJIBHBIE CPEJICTBA U JIP.
Obwue mpebosaHnus Kk cpedcmseam nPoeKmupo8anus.

* MOJIHBINA 0XBaT Bcero npoiecca coznanus [10 CAIIP;

* COBMECTHMOCTb, TpeOyrollasi COTJIaCOBAaHHBIX PEIICHWH KaK B TPOIECCe CO3AaHUs
CHCTEMBI U €€ 00ECTICUMBAIOIINX MOJICHCTEM, TaK U B MPoLecce X (HyHKIIMOHUPOBAHUS;

* YHUBEPCAIBHOCTh B CBOEM Kjlacce, JOIYCKAIOUIEM BO3MOKHOCTb IPUMEHEHUS OJHUX U
TE€X YK€ CPECTB JUIsl pa3INUHbIX OOBEKTOB;

* JETKO JOCTYIMHBIMH, HE TPeOyIOUMMH OCOOBIX YCHJIMH B OCBOCHHHM M TPOCTHI B
peanuzanuy;

* BO3MOXXHOCTh OpTraHM3alluy IIpolecca MNPOEKTUPOBAHUS B PEXKUME HHTEPAKTUBHOIO
B3aMMOJICHCTBUS pa3paboTUMKa CUCTEMBI, IPOEKTUPOBILKKa U DBM;

* a/IalITUPOBAHHBIMU U SKOHOMUYECKH () (HEKTUBHBIMHU.

Memoowl opucunanbho2o npoexmupoeanus ABIAIOTCS TPAJAULMOHHBIMA U OPUEHTUPOBAHbI HA
OJIHO MpeanpuaTre. XapakTepHas yepTa — pa3padoTKa OpUrHHAIbHBIX METOAUK 00CiIeJOBaHUs 00bEKTa,
€ro BHEJPEHUs, CO3AaHNsI HEOOXO0AUMOMN IPOEKTHOM JOKYMEHTAIIUH B BU/I€ MHIUBUAYAIBHOTO IPOEKTA.
HoctounctBo — otpaxenue B mpoekte [I0 CAIIP crnenuduueckux ocobeHHOCTEH O00BEKTa
aBTomMatu3anuu. HegocTaTku: cpaBHUTEIBHO BBICOKAsl TPYAOEMKOCTh M OOJIBIIIME CPOKH pa3pabOTKH,
HU3KHUI MOKa3aTeab (YHKIMOHAIBHON HAJIEKHOCTH M aJalTHPYEMOCTH K M3MEHSIOIIHUMCS YCIOBUSIM.
[TpoekThl, co3/laHHbIE OPUTHHAIBHBIM METOJOM, MOAJAIOTCS MOJEPHHU3ALMU, OJHAKO B YHCTOM BHJIE
3TOT METOJ UCIOoJIb3yeTcs penko. Ilpu ero peannsanuy UCHOIB3YIOTCS B HACTOSIEE BpEMS pazIuUHbIE
CpEICTBA IMPOEKTHUPOBAHUS W JIMIIb JUIS OTIENbHBIX 4YacTed MpoeKkTa TpeOyloTcs OpUTHMHAIbHBIE
IIPOEKTHbIE pelleHus. Tak, 00IIecucTEMHbIE MPOEKTHBIE PEIIeHUs MO0 pa3paboTke MHPOPMAIIMOHHOTO
oOecrieyeHrs BKIIIOYAIOT METOZAbl cOOpa, KOHTPOJ M Iepelayd JaHHBIX, CO3JaHME€ HOPMAaTHUBHO—
CIPAaBOYHBIX MACCHBOB HH(OPMALMM, OINPEACNSIOT BEPCUIO0 ONEPALMOHHON CHCTEMBI, THUIIOBBIE
nporeaypbl 00padoTku WHGOPMAIUK U T.J. ITO HECKOJBKO CTIIAXUBAET €r0 HEIOCTAaTKU. DTOT METO]
0COOEHHO aKTyaJeH MPU aBTOMATU3AlUU TPOEKTUPOBAHUSI CIIOKHBIX, HEOPAUHAPHBIX OOBEKTOB.

Tunosoe npoexmuposanue — uHAycTpuaidbHbli MeToa co3fganus [1O CAIIP, ucnons3yrommii
TIIP wu [IIII, xapakrepu3yercs HaJIUM4yWeM ampoOUPOBAHHBIX, THUIOBBIX OPraHU3allMOHHO—
HKOHOMUYECKUX, TEXHUYECKUX, HH(OPMALMOHHBIX, MaTEeMaTHYEeCKUX M MPOTPAMMHBIX CpPEICTB
aBTOMATHU3allMKM MPOEKTUPOBaHUSA. J[OCTOMHCTBA: yMEHBIIAET TPYAOEMKOCTb, CHHM)KA€T CTOMMOCTb U
COKpAI[aeT CPOKU IMPOEKTHUPOBAHUS, MOBBIIIAs €ro KayecTBO IMyTeM Oojiee MOJHOro OxBaTa 3ajau
(GYHKIIMOHANBHBIX MOJACHCTEM, CTPOroro coONIoAeHUs TpeOOBaHUM HOPMATHUBHBIX JOKYMEHTOB,

IIPUMEHEHHNs TEePEJOBBIX TEXHUYECKUX PpEIIEHUN. THUIIOBOE NPOEKTUPOBAHHME IPU3BAHO YCTPAHUTH



20

OyOnmMpoBaHHME TPOEKTOB, CO3/aTh OCHOBY JUIsl pAacUIMpeHHss OOMEHa TOTOBBIMH TUIIOBBIMH
KOMITOHEHTaMH, 00JIErYUTh pa3paboTKy peKOMEHJAIMNA 110 U3MEHEHUIO OPTaHU3AIMOHHON CTPYKTYPHI U
METOMOB YNpPAaBICHHUA C YYETOM OTPACieBBIX M BHYTPHXO3SMCTBEHHBIX ocoOeHHocteil. Ilpomecc
TUIIOBOTO NMPOEKTUPOBAHMS 3aKJIIOYAECTCS B BHIOOPE U MPHUBSI3KE YKA3aHHBIX CPEJICTB B COOTBETCTBUU C
TpeOOBaHUSIMU KOHKpeTHOW cucrembl. TumnoBas uwacte CAIIP mpexncraBiaser coOoi  KOMILIEKC
UH(POPMALIMOHHOTO, TMPOTPAaMMHOIO W TEXHHUYECKOTro obOecrieueHusi. THUIOBOW XapakTep MEepBOTro
JOCTUTAETCS IyTEM CTPOroro COONIONEHUS €IMHCTBA CTPYKTYpbl MH(OpManmuoHHOW 0a3bl, cocTaBa
MacCcUBOB, ()OpPM BXOJIHBIX W BBIXOAHBIX JIOKYMEHTOB; BTOporo — Ha wucnosub3oBanuu I[IIII, u
MOCJIEJTHETO B pe3yibTaTe NpuMeHeHus: DBM 0/IHOTO UM COBMECTHBIX THIIOB.

TIIP co3marorcs 1o MOAYJIbHOMY IPUHIMITY, KOTJA KaXJ0€ IPOCKTHOE PELICHUE PACWICHSETCS
Ha OTJEJIbHBIE COCTABHBIE YAaCTU — MOAYJIH, KOTOpBIE PEaIU3yIOT ompeleneHHyro udacte TIIP. Oto
MO3BOJIAET CO3/1aTh IPOEKT HOBOW aBTOMAaTU3UPOBAHHOW CHCTEMBbI IIyTEM COUYETaHUS OTHEJIbHBIX
TUIMOBBIX MOJYJICH.

[Ipy uCHONB30BAaHUM HOOCUCMEMHO20 MemoOa TPOEKTUPOBAHUS Ipearnonaraercs 0Oolee
BBICOKAsl CTENEHb HMHTErpallM¥ THUIIOBBIX 3JIEMEHTOB CHUCTEMBI, KOTJa JJs KaXJ0H MOJCUCTEMbI
CO3/JAIOTCSl MPOEKThl pEIIeHWH W MAaKeThl MPUKIAAHBIX Nporpamm. Breinenenue mnojacucteM
OCYILIECTBIISIETCS. B 3aBUCUMOCTH OT 00BEKTa aBTOMATU3UPOBAHHOI'O MPOEKTUPOBaHUSA. 1 kaxnoil us
MOJICUCTEM pa3pabaTrbhIBaeTcs CBOE aBTOMAaTH3UpOBaHHOE npoekTHoe peuienue u [, kotopeie Moryt
ObITh OOLIECUCTEMHOTI0 WM (QyHKUMOHAJIbHOro HaszHaudeHus. K mepBoil rpymme otHocstcs IIIIT
yIIpaBJICHHs TAaHHBIMH, THUIIOBBIX HPOIEAYp WX 0OpabOTKH, METOJOB MaTEeMAaTUYEeCKOH CTATHCTUKUA U
JMICKPETHOTO TPOTPaMMHUPOBAHMSI, PEUICHUS HENPEPHIBHBIX 3ajad, Hampumep IuddepeHnantbHbIX
ypaBHeHuUI. Bo BTOpyI0 rpynmny BXOJST NAKEThl, OPUEHTUPOBAHHbIE HA IIPOMBILIUICHHbIE PEANPUATHS C
JUCKPETHBIM WJIM HEMPEPBIBHBIM XapaKTepOM MPOU3BOJICTBA, HA HEMPOMBILUIEHHYIO Cepy, OTpaciIeBoe
yIIpaBJICHHUE.

Baxxnoe tpeboBanue, npegbssisemoe K I1I1I1, — coBMmecTuMOCTS, T.K. pu npoektupoBanuu [10
CAIIP 1uenecooOpa3HO WHCIOIB30BaTh Cpa3y HECKOJBKO MakeToB. [IpoekTupoBaHWE CHCTEM C
npumenenueM [IIII1 ¢akTuyecku CBOIUTCS K NMPUBSI3KE BHIOPAHHBIX IO ONPEIENIEHHBIM IapaMeTpaM
[AKETOB K KOHKPETHBIM YCIIOBUSIM OOBEKTa aBTOMAaTH3aluu. J{OCTOMHCTBA: MeHee TPYIO0EMKHIl
IPOLIECC, 3aHUMAET MEHbIIIE BPEMEHU 0 CPAaBHEHUIO C OPUTMHAIBHBIM MPOEKTUPOBAHUEM, PEATU3YET
IPOrPECCUBHBIE METO/bl 00pa0OTKM JIaHHBIX, YIOPOIIAET JOKYMEHTHPOBAaHHE MpOEKTa, T.K.
UCIOJIb3YETCS TOKYMEHTAIUS TaKeTOB, MOBBIIIAETCS] HAJIE)KHOCTh POEKTUPYEMBIX CHCTEM.

Meton o6vexmnozo npoekmupoganus 6azupyercs Ha NpUMeHEeHUuU TUNOBbIX npoekToB CAIIP.
[TpumeHnsieTcs HeJOCTaTOYHO IKUPOKO, T.K. CIUIIKOM MHOTO pa3HOOOpa3HbIX 00BEKTOB, @ MOAU(PUKALUS
TUIIOBOTO IMPOEKTa CUCTEMBl B COOTBETCTBHHM C KOHKPETHBIMHU YCIOBUSIMU OOBEKTa aBTOMAaTH3allUU
TpeOyeT OOJIBIINX TPYAOBBIX U MaTEPUATILHBIX 3aTpaT.

Cpenu aBTOMAaTH3WPOBAHHBIX METOJOB 0CO00€ MECTO 3aHUMAKOT Memoobl MOOYIbHO2O
npoexmuposanus. Co3znanue u ucnoib3oBanue MCAIIP obecrieunBaeT 1OCTAaTOYHO BBHICOKHWN YPOBEHB
(GYHKIMOHATBHONW Ha/IeKHOCTH, KOMILJIEKCHBIM OXBaT BCEX TEXHOJOTMYECKHX MPOIECCOB, CHIKEHHE
TPYAOEMKOCTH MPOEKTHBIX pabOT C MaKCHUMallbHbIM YYE€TOM HHTEpecOoB OOBEKTa aBTOMATHU3AIlUH.
OpHako 3TOT METOJ AOCTAaTOYHO JOpOT U TpeOyeT BBICOKOKBATH(HUIIMPOBAHHBIX pa3pabOTUHKOB.

KitoueBoe tpeboBanue, mpeabsiasiemoe Kk MCAIIP, — BO3MOXHOCTh TOCTPOCHUSI U TOJACPKAHUS B
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CHUCTEME MPOCKTHPOBAHMS B aJ€KBATHOM COCTOSSHMM HEKOTOPOM TJI00ATbHON SKOHOMHYECKON
UHPOPMALIMOHHON MoJenu o0beKTa aBTOMaTH3alMHu. Mooders — oToOpakeHHe HH()OPMAITMOHHBIX
KOMITOHEHTOB OOBhEKTa aBTOMATH3AIMH U OTHOIIIEHUE MEXly HUMH, 33JJaHHbIC B SBHOM BHJIe. OCHOBHAs
1eJdb IOCTPOCHUS MOJIETM — CO3JaHue COOTBETCTBYyromiero 3toM Mozgenu mnpoekra [10 CAIIP,
YUUTBIBAIOIIETO M AKTUBHO MCIOJB3YIOIIENO0 BCE XapaKTEpPUCTUKH 00bekTa. Takas MoOzenp AOKHA
cojepkarth B (POpPMaIM30BaHHOM BHJE ONMUCAHHWE COBOKYIHOCTEH NpPOTrpaMMHBIX KOMIIOHEHTOB H
OTHOILCHHS MEXJly HUMH, BKJIIOYas MHPOPMALMOHHBIE CBS3U M alropuTMHUYeckoe B3aumozeiicreue. C
IIOMOUIIbI0  MOJYJBHOTO  METOJAa  IPOEKTUPOBAHMSI  INPUMEHSETCS  CUCTEMHBIH  MOJAXO[,
00yclIoOBIMBAOIINN HCIONb30BaHUE DBM He TONbKO Ha BCEX CTaAMSIX CO3JAaHUS CUCTEMBI, HO U B
Mpoliecce aHaliu3a Pe3yJbTaTOB €€ MPOMBIIUIICHHON 3Kcityatauun. Pazsutue u npumenenue CAIIP
IPEIONPEAEIINIO EPEeXo] K CO3JaHMI0 HMHIUBUIYAIbHBIX IIPOEKTOB, HO Ha 3HAYUTEIbHO Ooiee

BBICOKOM YPOBHE, ITO CPaBHCHUIO C OPUTMHAJIBHBIM MCTOJ0M IIPOCKTUPOBAHUA.

Coznanue cneuuanbHoro nporpamMmMmuoro obtecneuenust (CIIO) siBnsiercs oIHUM M3 TJIaBHBIX
sranoB noctpoenus CAIIP. Ilporpammubie cpenctBa CAIIP oOpa3yrorcs U3 pasiMyHBIX BHIOB
IPOrpaMMHOM MPOAYKLUH, TaKuX, Kak IporpaMMa, MIOpOrpaMMHBIA MOAYJb, HAKET IPUKIATHBIX
nporpamum (IIIIIT), nporpammuas cucrema (I1C).

[lon mpozpammoini MOHUMAIOT NOCIENOBATEIbHOCTh KOMAaHJ, HANMCaHHBIX Ha KaKOM—IHO0O
A3BIKE, KOTOPBIE IOJKHBI ObITh BBINOJIHEHB OBM 1151 peanusanuy HEKOTOPOH NPUKIaJHON 3a1auul WK
(GyHKLIMHU.

Ilpocpammusiii.  M0Oynb ONHCHIBACT HEKOTOPYIO JJIEMEHTApHYI0 (QYHKIHIO H  OOBIYHO
ucronb3yercs 1 Koucrpynposanus [TII1.

Ilakem npuknaouelix npozpamm WM NPOCTO MAaKeT MPOrpaMM MPEACTAaBISIET COBOKYIHOCTh
IporpaMM M MOJyJiel, CHa0)XXEHHBIX CHCTEMHBIMH WU SI3bIKOBBIMU CpPEACTBAMHM U HCIIOJIb3yEMBIX
IJIaBHBIM 00pa30M KaK MHCTPYMEHT JJISl CO3/1aHUsl HA €r0 OCHOBE NMPOTPAMMHBIX CUCTEM.

Ilpozpammnoii cucmemoii TPUHATO HA3bIBaTh COBOKYIHOCTh B3aMMOCBSA3aHHBIX CUCTEMHBIX U
NPUKIAIHBIX IporpamMm, mnporpaMMubix wmoayined u  IIIIII, roToByr0o K HENOCPEICTBEHHOMY
BBIMIOJTHEHUIO U 00€CTIEUMBAIOLIYIO PEXKUM KPYIHBIX TEXHUKO—OPTraHU3allMOHHBIX (QYHKIIMH, Harpumep,
noncuctemsl CAIIP.

B ycnoBusx yBenuueHHs 3aTpaT Ha CO3[aHUE CIOXKHBIX IMPOrPAMMHBIX CPEJICTB U MOBBIIICHUS
TPYAOEMKOCTH 3TUX paboT pa3paboTuuKy cieayer paccMmarpuBaTh co3fganue CIIO kak komruiekc
Hay4YHO—MCCIIE0BATEIbCKUX U OMBITHO—KOHCTPYKTOPCKHUX PabOT, OCHOBHOM YacThIO KOTOPOTO SIBJISETCS
3Tal NporpaMMHUPOBAHMUSL.

IIpu cozganuu CIIO coBpemennsix CAIIP Gonblioe BHUMaHHE YIEISIETCS MEXHOI02UU
npocpaAMMUpPOBAHUSL.

HaubGonee mmpoxoe pacnpoctpanenue npu co3ganuu CIIO mnomyuunu  moodynvHoe u
CMPYKMypHOEe NPOPAMMUPOBAHUE.

Unesa modynvnozo npozpammuposéanus COCTOMUT B pPa3lelICHUU CIOXKHOM IpOrpamMMbl Ha
IPOCThIE OOBEKTHl — MPOTpaMMHBIE MOAYJIHM M TOCIEAYIOIIEM CHHTE3€ MPOrpPaMMHBIX CpEACTB M3
HEOOXOAUMBIX MoAyieil. Modynb paccMaTpuBaeTCs KaK OTHeIbHAas (DYHKIIMOHAIBHO 3aKOHYCHHAS

mporpamMMHasi €JMHUIIA, KOTOpas CTPYKTYPHO OpOPMIISIETCS CIIeUabHBIM 00pa3oM, 4TOOBI 00JErYuTh
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O6’bC,Z[I/IHeHI/Ie C [[pyrI/IMI/I MO,Z[YJISIMI/I B paMKax TOro KE sA3BbIKaA HpOI‘paMMI/IpOBaHHH HnJin B
MHOTOSI3BIKOBOM CHCTEME.

MopynbHO€ TporpaMMUpOBaHUE, BO3HHUKIIEE B Hayaie 60—X TOJOB, XapakTEepU3yeTCs
CIEAYIOUIUMH NpeuUMyuecmeamu.

* OOJIBIIYIO TTPOTPaMMy MOTYT pa3padaThiBaTh OJHOBPEMEHHO HECKOJILKO HCITOJIHUTENCH,
anqu Ka)KI[bIﬁ HCITIOJIHUTECJIb MOXKET UCIIOJIb30BaAThH CBOI>’I SA3BIK HpOFpaMMI/IpOBaHI/ISI;

* MOYKHO CO3/1aBaTh U UCIIOJIb30BaTh OMOIMOTEKH Hanbosee yrmoTpeOUTENbHBIX MOIYJICH;

* CTaHOBHUTCA Tpolle NpodjemMa CerMeHTaluu OOJBIION MpOorpaMMbl U MPOLEIYPHI
3arpy3Ku B ITIAMSTh;

* o0seryaercs TECTUPOBAHUE POTPaMMBbI;

* IpOLIE IPOEKTUPOBAHME M IOCIEAYIOLIME W3MEHEHHsS IPOrpaMMbl, T.K. U3MEHEHUE U
COBEpPILICHCTBOBAHKE OTJEIIBHBIX MOAYJICH HE BIMAIOT Ha padoTocriocodHocTs TITIIT.

B MonynsHOM nmporpaMMHpoBaHUM HanOosiee HEYETKUE 3aJaud — 3TO pa3OueHue Ha MOJYJIH U
OINpe/IeNIEHUE UX CONpPsDKEHMH. 3anaya pa30MeHHs Ha MOJYJIM CJIOXHA YXE€ TeM, YTO B OOJBIIMX
nporpaMMax OHa HMeEET HEOJHO3HAuyHOe peuleHwe. B mnpuHuune MoayiapHOEe pa3OueHue A0IKHO
YIOBIETBOPATH KOHIENIIUU "OAUH MOJIYJIb — OJHa QYHKIHS", T. €. MOOY/Ib — ITO DJIEMEHT IIPOTPaAMMBI,
BBITNOJIHSIOUINI CAaMOCTOATEIBHYIO 3a/1a4y.

Hpyras npo0iemMa MOIyJIbHOTO IPOrpaMMUPOBAHUS — CONPSDKEHUE MPOTPaMMHBIX MOJYJIEH 1Uis
OBICTPOI COOpPKM MPOTpaMMbl U3 HEOOXOAUMBIX Moayieid. CompspkeHHuE MOJyJiel, HallMCaHHBIX Ha
OJIHOM SI3bIKE, OOBIYHO HE BBI3BIBAET TpPyJAHOCTEH. Bo Bcex s3bIKax MPOrpaMMUPOBAHUS OOBIYHO
UMEIOTCS CPEJICTBA JJIsl aBTOMATUYECKOT0 00bEIMHEHUSI MOy Il Ha YPOBHE UCXOJIHOTO MPECTABICHUS
(B sI3BIKOBOM (hopMme).

Pa3paboTka OGONpLIMX MPOrpaMM, COCTOSIILIUX M3 MOJYJEeH, HAaMCaHHBIX Ha PAa3HBIX SI3bIKAX
IPOrpaMMHUPOBAHUS, MIPEJICTABISET IOCTATOYHO TPYLOEMKHUH mpouecc. MIX Mexannueckoe o0beITMHEHNE
B OOJIBIIMHCTBE CIy4aeB HEBO3MOXKHO H3—3a CYLIECTBEHHBIX pPa3JIMUUN B S3BIKOBBIX CPEACTBAX U
ocoOeHHOCTe KoMmuisTopoB. Jlis oOBEAMHEHHS MOJyJeH, 3aluCaHHBIX Ha pa3HBIX S3BIKAX
IPOrpaMMHUPOBAHHUS, UCTIOJB3YIOTCS CIIELIMATIbHBIE MOYJIN JIMOO BO3MOXHOCTH ONEPALIMOHHBIX CHCTEM.

[TepBbie pabOTHI B 00JIACTU CHIPYKHLYPHO20 RPOZPAMMUPOSAHUA ONyOIMKOBaHBI JIeWKCTpol B
1968r. TexHomorust CTpyKTypHOTO MPOrpaMMHUPOBAHUS MIPEICTABISAET CO00H POpMY CTPYKTYpHUPOBAHUS
IPOrpaMM U JIaHHBIX C LIEJbI0 CO3JaHMs SICHBIX JUIsl IOHUMaHUS IpOorpamM.

OcHosnoe mpebosanue k 110 — BbIOOP TaKOW CTPYKTYPHI MPOTPAMM M CIIOCOOOB UX pealln3alluu,
KOTOpBIE CIOCOOCTBOBAJIM Obl YMEHBIIEHHIO 3aTpaT BpPEMEHH U CpPEACTB Ha pa3paboTKy U
conpoBoxAeHue mnporpamm. llpu sTomM mon comnpoegoscoenuem npocpammul TOHUMAeTcs Jiro0as
NeSITeNIbHOCTh, HANIpaBJIeHHAsl HAa HUCIIPaBJIEHWE HEJAOCTAaTKOB M YIIyUlIEHHE MPOrpaMMBbI B IpoIecce ee
SKCIUTyaTaluu. YiaydmieHuio opranm3anuu pazpadotku [10 CAIIP crnocoOGcTByeT npuMeHEHHE
CTPYKTYPHOI'O TPOrPaMMHUPOBAHHUS.

Cmpykmypnoe npozpammuposanue — 5TO TEXHOJIOTHS TPOTpaMMHpPOBAHUS, B KOTOpPOM
HCIIOJIb3YETCSI COBOKYITHOCTh ONPEIEICHHBIX MPUHIIMIIOB, 00ECIICUNBAIOIINX:

1) moBbllIEHHE TPOU3BOJUTENLHOCTH TpyJa MPOrpaMMHUCTOB IMpPU HANUCAaHUM M KOHTPOJIE
porpamm;

2) noay4eHre KOHKPETHBIX IIPOrpaMM C SICHOW M JIETKO MOHUMAaeMOW CTPYKTYpo# Juisl yaoOcTBa
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UX COIPOBOKICHUS.

CrTpykTypHOE IPOrpaMMHPOBAHHUE BKIKOYAET MOCIEA0BATENBHOE IPUMEHEHNE U KOHKPETHU3ALNIO
0JI0UHO—MEPAPXUUECKOI0 M101X0/1a K IPOEKTUPOBAHUIO IPOrpaMMHBIX cucTeM. K ocrosnvim npunyunam
CMPYKMYPHO20 NPOCPAMMUPOGAHUS OTHOCSTCS: MOAYJIBHOCTb. CTPYKTYpBI; HEpapXus MoOIyJel;
HUCXOJ11I€E IPOEKTUPOBAHNUE.

Mooynvnocms cmpykmypol. Pa3zdouenne mnporpammel Ha Moaynu B CAIIP menecoobpasHo
OCYLIECTBIATh 1O (PYHKIMOHAILHOMY TpU3HAaKy. B 93TomM ciydae peanusanusi MaplipyToOB
NPOCKTHUPOBAHUS BBUTUBACTCS B KOMOWHUPOBAaHHE HMEIOIIMXCS MOJIYJeH, oOyerdaercs MOCTPOCHHE
MEKMOJTyJIBHOTO MHTEpdeiica, cMEHa HEKOTOPOro METO/a aJlTOPUTMA MM MOJEIH CBOJAUTCS K 3aMEHE
MOIyNs, T. €. Jerde peanmusyercs oTKpeiTocTh CAIIP B OTHOIIEHMHM MaTeMaTH4eCKOTO OOecreueHHs.
Monaynu 1omKHbI 0QOPMIIATECS B TAKOM BUJE, YTOOBI KaX/IbIi M3 HUX UMEJ TOJIBKO OJIMH BXOJ U OJIMH
BBIXOJI, @ BO3BpAT U3 MOJIYJS JOJKEH IPOUCXOAUTH TOJIBKO B BBI3BABIIMKA €ro Moayib. [Ipu 60mibioi
CIIO)KHOCTH MOJAYJISl, PEaU3yIoMmero HEKOTOpYI (YHKIHIO, IIeJIecO00pa3HO MPOU3BOAUTH €Tro
uepapxuyeckoe pazoueHue Ha 6ojee MeJIKue MOIYJIu.

Uepapxus mooyneu. Paznenenue wmonylied Ha HEpapXHMUECKUE YPOBHM B CTPYKTYPHOM
IPOrpaMMUPOBAHUM  MPOU3BOJAUTCA IO MPUHUUINY BiokeHHocTu. Ilpu »3TOoM  wHcmosb3yercs
BEPTUKAJIBHOE YIPABJICHHUE, UII KOTOPOTO XapaKTEPHO TO, 4TO OOpaimieHne K JF000MY MOIYIIO MOXKET
POMCXOIUTH TOJIBKO U3 KaKOro—JInO0 MOIyns 0ojiee BHICOKOTO ypoBHs. ClieoBaTenbHO, HA BEPXHEM
YpOBHE JIOJDKEH OBbITh €IUHCTBEHHBIH MOJyJb (Beayllas mporpamma), YIpaBJIEHUE KOTOPBIM
IIPOMCXOAUT W3 ONEPALMOHHOW CHCTEMBI. B3ammoJeicTBHE pPABHOYPOBHEBBIX IPOIPaMM IIPH
BEPTUKAIILHOM YIIPABJIEHUU IPOUCXOAUT TOJIKO Yepe3 MporpamMmy 0oJiee BEICOKOIO YPOBHSL.

Hucxooawee npoexmuposanue npocpamm 3aKIIOYaETCS B TOM, YTO INIAHUPOBAHUE, peann3alus
U KOHTPOJb TNPOTPAaMMHONM CHCTEMBl BEIyTCS CBEpXy BHHU3, T. €. CHadajga IpPOU3BOJIUTCS
IPOEKTUPOBAHHUE MOJIYJIEH BBICIIUX, a 3aTEM HU3IIMX YPOBHEH.

Monynu BBICIIMX YPOBHEW MOTYT OBITh BBIPA)KE€HBI Ha MPUHATOM SI3bIKE POrpaMMHUPOBAHUS U
IpEeJIBApUTENBHO OTIAXEHHI 0 pa3paboTKy MOAYIel HU3MMX ypoBHEH. [Ipu aTom B mpouecce oTiaaaku
OTCYTCTBYIOIIME MOAYJIM 3aMEHSIOTCS MakeTamu (3ariymikamu). OxoHuarenbHas nposepka 110 CAIIP
MIPOU3BOJUTCS C PEaJIbHBIMU MOJIYJSIMHU IIOCJIE 3aBEPIICHUS UX Pa3pabOTKH € MOMOILBIO CHEHAIbHO
M0/I0MPAEMBIX TECTOBBIX 33]1a4.

CTpykTypHOE IPOrpaMMHUPOBAHUE HAPALY C UEPAPXUUECKUM HOOXOO0OM K TPOTPaMMHUPOBAHUIO
JOTIYCKaeT U OnepayuoHHblli nooxood, TpPH KOTOPOM MOAYJIM pa3padaThIBAlOTCS B MOPSAKE UX
BBITMIOJTHEHUS B MapUIpyTax MPOEKTUPOBAHUSI.

B cTpykTypHOM mpOrpaMMHpOBaHUU TaKXKe HCIOIb3yeTcs pa30MEeHUs] Ha MOJAYJH, HO MPUHSTHI
dbopManu3oBaHHbIE NPUHLUIBI pa3OMEHUss W HAMHCAHMSI NPOTrpaMM B COOTBETCTBUU C KECTKHUMH
IpaBUJIaMHU.

Jlormueckasi CTpyKTypa IpOrpaMMbl MOKET ObITh BbIpak€Ha KaK KOMOHMHAIMS TPEX OCHOBHBIX
CTPYKTYp — CJeIOBaHUE, pa3BeTBIEHHE, LHKI. J[aHHbIE CTPYKTYphl SIBISIFOTCSI 3JI€MEHTapHBIMU
0JI0KaMH, M3 KOTOPBIX MOXHO IMOCTPOMUTH JIOTHKY JHOOOH HpOrpaMMbl. DTH CTPYKTYpPbI CUHTAIOTCS
JOTYCTUMBIMH, U JIF00O0H aaroputM Ha J000M YpOBHE JOJKEH OBITH NMPEACTABIEH TOJBKO C MOMOUIBIO
JOIYCTUMBIX CTPYKTYyp. Bce momycTumble CTPYKTypbl MMEIOT OJWH BXOJ M OJUH BBIXOJ, MPUYEM

JIOITYCKAIOTCS BIIO)KEHUS CTPYKTYP APYT B Ipyra U peKypCUBHOCTb.
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JUist IOCTPOEHUS CTPYKTYPHBIX MPOTPaMM U3 JAOIMYCTHMBIX CTPYKTYp 3alpeliaercs MpuMeHEeHue
oreparopa 6e3yciioBHoro nepexoja (tuna "GO 70O"), 1o3TOMy CTPYKTYPHOE MPOTrpaMMHUPOBAHUE YacTO
Ha3bIBaIOT "MporpammupoBanuem 6e3 GO TO".

CTpyKTypHBIE MPOTPaMMBbl B OTIMYHE OT OOBIYHBIX UMEIOT MPOCTYIO JPEBOBUIHYIO CTPYKTYPY
0e3 mepexoioB BHepea—Ha3aa, 06e3 "3amiaTok"; OHM JIETKO YUTAIOTCS U MOAUDUIUPYIOTCA. YKa3aHHbIE
CBOMCTBAa OTYaCTH [JOCTUTAKOTCS TEM, UYTO Ha JTale IPOEKTUPOBAHUS MPOTrpamMM CO3JArOTCS
OINpE/IC/ICHHbIE OrPaHUYEHMs]; Ul KOHCTPYHPOBAHMSI IIPOrpaMM MOXKHO HCIIOJIb30BaTh JIMIIb
JIOIYCTUMBIE CTPYKTYPbI JAaHHOTO SI3bIKa.

Oobvekmno—opuenmupogannoe npozpammuposanue. PaccmMoTpum onHy U3 HauOoiee
MHTEPECHBIX TEXHOJOTUH IPOrpaMMHUpPOBAHUSA, KOTOpas IMOJIydyusIa KOHKPETHYIO IPaKTHUECKYIO
peayii3ali0 COBCEM HENABHO, HO TEM HE MEHEE O3HAMEHOBAJIA COBEPILIEHHO HOBBI IOJIXOJ B
TEXHOJIOTUHU IpOrpaMMUpOBaHus. Peub moiner o0 06vekmHo—opueHmuposaHHom npozpammuposanuu
(OOII) xak O HOBOW METOJOJOTMH, OCHOBAaHHOW Ha 0OJiee BBHICOKOM YpOBHE aOCTparmpoBaHUs WU
MonyapHOCTU. Ecnu coBepiinTh HeOOb1ION 3KkcKype B uctopuio pazsutus OOII, To MOXKHO OTMETHUTH
JIBYX SIBHBIX ITEPBOIPOXO/IIEB B 3TOM HAIPaBICHUU — 00bEKTHO—OpUEHTHpOBaHHbBIE s3bIkH SmallTalk u
Cut++. bnarogapa um ugen OOIIl nmomyuyminy KOHKPETHYIO pealn3aliio, a SI3bIKM IPOrpaMMHUPOBAHUS
000raTuianCh HOBBIMM CHHTAKCHUYECKUMHU KOHCTPYKLUSMHU. M XOTS paHO TOBOPUTH O CO3JaHUHU
ornpezeneHHoro s3pikoBoro cranaapra st OOIL, Bce—Taku Bce MOCIEIYIOIIUE CUCTEMbI MCXOIAT U3
yke wumeromerocss onsita. llociaenHue Mmartepuanbl  NEpUOAMYECKUX H3JaHMW B o0nactu
IPOrpaMMHUPOBAHUS IO3BOJISIFOT ClIENaTh BBIBOJ, 4YTO MJET MacCUPOBAaHHOE HACTYIUIEHUE HOBOM
METO/I0JIOTUHU IIOYTH Ha BCEX SI3bIKOBBIX HAIPABICHUSIX.

[lonsitne "0OOBEKTHO—OPUEHTUPOBAHHBINM" BO3HHMKIO B IPOrPaMMUPOBAHUM CPABHUTEIBHO
HenaBHO. Korzma BblUMCIMTENbHAs MOIIHOCTh MAaIlMH Oblla HEBBICOKA, O CO3JaHUU OOBEKTHO—
OPUEHTUPOBAHHBIX CHCTEM HE MOrJo ObITh W peund. OCHOBOM BcCero ObUI MPOrPAMMHBIN KOJI.
[IporpaMMucThl 3aMCHIBAIN MOCIEI0BATENILHOCTH KOMAaH/ JJIsl BBIMOJTHEHUS T€X WM UHBIX J€HCTBUN
HaJ JIaHHBIMH, KOTOpble OQOPMIISUINCH B MOIYJIM M Ipoueaypbl. s paboTbl ¢ KaXKAbIM OOBEKTOM
CO3/1aBaJIach CBOS IPOLIEAYpA.

[locTeneHHO ¢ yBETWYEHHEM IPOU3BOAUTEIBHOCTH BBIYUCIUTENBHBIX CHCTEM MPOLETYPHBIN
MOJIX0J1 HayaJl 3aMeHAThCs 00beKTHBIM. Ha mepBoe MecTo BbIIBUHYIICS OOBEKT, a HE KOJI, KOTOPBIH €ro
oOpabateiBaer. Ha ypoBHe mosib3oBarenss OOBEKTHBIM IMOAXOJ BBIPAXKAETCSI B TOM, YTO HHTepdeic
npescTaBiIsieT co0oil momodue peanbHOro MHUpa, a paboTa ¢ MAalIMHOM CBOAMUTCA K JEHCTBUSM C
NPUBBIYHBIMA O0BbEeKTaMu. Tak, IanKd MOKHO OTKpHITh, YOparb B TOPTQenb, TOKYMEHTHI —
IPOCMOTPETh, UCIPABUTD, MEPENOKUTH C OJHOIO MECTa Ha JPYroe, BHIOPOCUTH B KOP3UHY, (akc WU
MUCHMO — OTIPAaBUTH ajapecary U T. 1. [loHsATHE 00beKTa OKa3al0Ch HACTOIBKO IIUPOKHUM, YTO /10 CHX
HOp HE MOJIYYUJIO CTPOTOrO ONPEIEIEHUsI.

OO0bekTOM MOXeT ObITh M KOHCTAaHTa, U MEpPEMEHHas, U Mpouenaypa, u mnpouecc. OObEKTH B
nporpammax "poxaarorcsa’ W "yMmMHparT", MEHSIOT CBOE COCTOSHHME, 3aIlyCKalOT W OCTaHAaBIIMBAIOT
npoiiecchl, "youBamT" U "BO3pOXKIal0T" Ipyrue OOBEKTHI, T. €. BOCIPOU3BOASAT BCE OTTCHKHU SIBICHHI
peanbHOro Mupa. I[lon 06wexmom MOXKHO OApa3zymMeBaTh HEKOTOPOE abCTPaKTHOE MOHATHE, (HAIpUMED,

"ypaBHeHue" win "rpapuk (yHKIUHN'"), IMUTHPYIOIEE pEalbHYI0 CHCTEMY WJIHM Ipoliecc (Hampumep,
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"TermooOoMeHHUK", "cTaHoK", "aBTOMOOWIBL"). B 3TOM miaHe o6vekm — 3TO CYHIHOCTH Ipoliecca WIH
SIBJICHUS, KOTOPYIO CITOCOOHBI BBIICIUTH HAIll OIBIT, 3HAHUS U HHTYULIUS.

OOBeKT COAECPXKUT JaHHBIC PA3IMYHBIX TUIIOB. HO B OoTiHMuuMe, HampuMep, OT 3alUCH OH MOXKET
elme coaep)Xatb MeToabl padoTbl Hajg OO0BEKTOM — Mpoueaypsl JHOO0 (GYHKIHMU  SI3bIKA
nporpaMMupoBaHus (Hanpumep, [lackains), koTopble ONepUpPYyIOT JaHHbIMM 00bekTa. Ecin mpoBectu
AQHAJIOTHIO ¢ (PU3UYECKUM OOBEKTOM, TO OUYEBHIHO, YTO 3aIUCh IO CBOEMY OIpPEICICHHIO HE HICT
JIaNbIIIe OTMCAHUs ero KOHKPETHBIX (PM3MYECKHX CBOWCTB. B TO ke camoe Bpems m000ii huznueckuii
00BEKT, KaK IpaBWJIO, XapaKTEpPU3yeTCs CBOMM IIOBEACHMEM B OKpyxkarwouem wmupe. [loBenenue,
3aJaHHOE MpoueaypaMu U (QYHKIUSIMH OOBEKTa, M CBOWMCTBA, OMpEACsieMble MAHHBIMU Pa3THYHBIX
TUNOB, (OPMHUPYIOT KOHEUHYIO0 abcTpakiuio oObekra. Takoe mpencraBiieHue OOJBIIE COOTBETCTBYET
OOBIYHOI YEJIOBEYECKOM JIOTUKE M 3acTaBisieT OTOPOCUTH CTaHJAPTHBIE CIIOCOOBI MBILUIEHMS, Ha
KOTOPBIX OCHOBAHO NMPOTPaMMHUPOBAHHE.

B nmo0om nporpaMMHOM 00BEKTE MOTYT Pa3BUBATHCS JUHAMHUYECKHUE MTPOLIECCHI, OIPEEIIAIONINE
U3MEHEHHE COCTOSHUSI OOBEKTa BO BpeMEHHM. Takue MpoIecchl MOTYT pa3BUBAThCS ABTOHOMHO
(He3aBHCUMO OJIH OT JIPYTOT0) WJIM BO B3aUMOJCHCTBUU JpPYT ¢ IpyroMm. KoHIenmus B3anMo1eiCTBHS
OCHOBBIBAETCS HA OJHOBPEMEHHOM pa3BUTHM HECKOJIBKHX IPOILIECCOB, TPH OTOM  Takas
OJTHOBPEMEHHOCTh TPAKTYETCS B MPOTrPAMMHUPOBAHUH KaK JIOTHYECKUN TTapajuIeIu3M — OJJHOBPEMEHHOE
BBITNIOJITHEHUE HECKOJIBKUX JIEHCTBUM (AKTUBHOCTEH), 00YCIOBIEHHOE JIOTUKOW pa3BUTHS MOAEIUPYEMO
cucTeMbl. Peanmm3anusi KOHILENIMH JIOTMYECKOTO Mapajuienu3Ma TpedyeT B oOmeM ciiydae Haaudus
HECKOJIbKUX IPOLIECCOPOB, YTO CBSI3aHO C MCIIOJIb30BAaHUEM HOBOT'O KJIACCA BBIUMCIMTEIBHBIX CUCTEM —
CUCTEM C MYJIbTHUIIPOLECCOPHON apXUTEKTYpOH, — JMO0 ¢ UMHUTALKEN JIOTHYECKOTO Napajuiean3Ma Ha
00bI4HOI ofHOIIpOoLIECCOpHO DBM.

Hukancynayua — onHa W3 crnenupUYECKUX  OCOOCHHOCTEM  ImpOrpaMMHpOBaHMS,
OPUEHTUPOBAHHOTO Ha OOBEKTH. JTa OCOOEHHOCTb MPEAIoJaraeéT HE TOJBKO BO3MOXKHOCTHU
"pa3noxKeHus 1esI0ro Ha yacTu'" (IpUHIIUIA, OIPEIEIISIOIEr0 OCHOBBI JJF0O0T0 MPOrpaMMUPOBAHHUS), HO
U yMEHHS "CKpBIBAaTh" 4aCTHOCTU OT oOmiero (menoro). Takoil moaxo/ Mmo3BOJISET MPOTPAMMUCTY HE
3HATh YaCTHBIX JIeTallell peann3aluu TPOTrPaMMHON CHCTEMBI, OCYIIECTBISITh KOHCTPYHPOBAaHUE W3
AJIEMEHTOB, peaJn3aIiisl KOTOPHIX CKPhITA OT HEro '"moja 00010ukoi" Moayss. Moaynb B 3TOM MOJIX0Je
pHOOpETaeT pojb OCHOBHOIO KOHCTPYKTHBHOI'O 3JIEMEHTA, UCIOIb3YEMOTI'0 JUIsl CUHTE3a U pa3paboTKu
HOBBIX CHCTEM.

Crenuduueckre 0COOCHHOCTH MOIYJIS 3aKTFOYAIOTCS B CIEAYIOIIEM:

1) MOZyITb — 3TO aBTOHOMHO KOMIIHJIMpYeMasi IPOTrpaMMHasi €IMHHIIA;

2) nH(pOPMAITMOHHBIC U YIIPABIISIONINE CBSI3H MEXKIY MOIYISIMA TPEOYIOT UCTIOIB30BAHUS B €r0
ONMMCAHUU  JeKJapanui, KOTOpble B  COBOKYINHOCTH  ONPENENAIOT  000JOYKY MOy,
pETJIaMEHTHPYIONIYIO TaKHUe CBSI3H;

3) cbopka MporpaMMHOI CUCTEMBI U3 MOJYJIEH CBsi3aHa C OT/IEIbHBIM TEXHOJOTHYECKHM 3TAIlOM
— KOMIIOHOBKOM mporpammsl. [IpaBuia Takold KOMIIOHOBKH ITOJHOCTBIO ONPEIEISAIOTCS CHCTEMOU
MOJTyJIbHBIX 000JIOYEK.

Konmernmust 0005109kn peanu3yercs AeKJIapausiMi IMIIOPTa/KCIIOPTa, PETIaMEHTHPYIOIINMH,

KaKue 00bEKThI, Olpe/ieJIeHHbIE BHYTPH MOAYJIS, MO’KHO MCIOJIb30BaTh "3a €ro npeaeinamu’.
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3.9. lNokazamesnu ka4yecmea nNpPuKsIaOHbIX NMpo2pamMm

KauectBo u3genuii, mpoeKTUpPOBaHMs, MPOM3BOACTBA M YCIYT SBISETCS OJHOM U3 Y3JIOBBIX
po0JieM B pa3IMyuHbIX 00JaCTSIX SKOHOMUYECKOTO M COIMAIIBHOTO Pa3BUTHUS OOIIECTBA, ONpeAesoeit
YPOBEHb KHU3HU YEJIOBEKA U COCTOSIHHE HAPOAHOIO XO3AHUCTBA. DTO MOJHOCTHIO OTHOCUTCS U K 00JacTu
nporpammuoro o6Oecneuenuss CAIIP. Bospacranme poaun mnporpaMMHBIX CPEACTB B HApOIHOM
XO3SIUCTBE, LIUPOTHl UX MPUMEHEHUS M OTBETCTBEHHOCTH pEIIaeMbIX 3aJad CIOCOOCTBYET PE3KOMY
MOBBIIICHUIO TPEOOBAHUN K KauecTBY MpOrpaMM. DTO OOYCIOBUJIO MOSBICHUE, Pa3BUTHE U aKTHUBHOE
NPUMEHEHHE METOJIOB M CPEACTB, 00ECIEUMBAIONIMX CO3JaHHUE MPOrPAMMHBIX CPEJCTB C 33JaHHBIMU
BBICOKMMHM TOKa3aTeNIIMU KaueCTBa MPU OTPAaHUYEHHUSAX, YCTAHOBJICHHBIX Ha HCIIOJIb30BAHHE PECYPCOB
pa3pabOTKu IPOrpaMMHBIX CPEJCTB.

Jis mocTrKeHHUsT BBICOKOTO KauecTBa U3JIEIHUM MIPUMEHSIOTCS B OCHOBHOM 084 NPUHYUNUATILHO
pasauuarowuxca memooa. Ilpu nepeom memooe 0CHOBHOE BHUMAHUE COCPEIOTOYCHO HA HCTIBITAHUSIX U
OTOpaKOBKE W3JIEJMil Ha KOHEUYHOM I3Tare pa3paboTKu WM MPOU3BOACTBa. [Ipu 3TOM 3HauMTeNnbHas
JIOJISL U3JENIUNA MOKET UATU B Opak, uTo HepeHTa0eIbHO, OCOOCHHO ISl CJIOKHBIX U JOPOTUX U3JIEIHA.
Bmopoii memoO axkueHTHpyeT BHUMaHHE U YCHJIUS HAa OOECHEUYEeHHWU BBICOKOTO KauecTBa BCErO
TEXHOJOTMYECKOro Ipoliecca pa3padOTKH WM TMPOM3BOJCTBA, TapaHTUPYIOLIErOo HEo0XoauMoe
KayecTBO KOHEYHOTro mpoaykTa. KOHTposib KauecTBa W MCIBITAHUSA U3AETUS HA Psiie MTPOMEKYTOUHBIX
9TAliOB €r0 CO3[aHUSl B 3HAUUTENIBHON CTEMEHH MPEAOTBPAIlal0T BO3MOXKHOCTh OOHapyxkeHus Opaka
IpU 3aBEPIIAIONINX HCHBITAHUAX M Mepefaue ero B dKCIutyarauuto. s pa3paboTKU CIOXKHBIX MPO-
TPaMMHBIX CPEJCTB 3TOT METO/ SBJIETCS OCHOBHBIM, TAPAHTUPYIOIIUM UX BBICOKOE KauecCTBO.

[Ipu orpaHHuYeHHBIX pecypcax Ha pa3pabdOTKy MPOTPaAMMHBIX CPEICTB ISl JOCTHUKCHHS
3a/laHHBIX TPeOOBaHMI HEOOXOAUMO MIIAHUPOBAHUE U YIPaBIEHUE O00ECIIEYeHHEeM KayecTBa B TEUCHHE
BCEro IHMKIJIA CO3JaHUs MporpaMM. YTpaBlieHHE OOecledeHHeM KadyecTBa MpoTpamMM Mpernoaraet
dbopManHu3aIo TEXHOIOTUN UX Pa3pabOTKH, a TaKKe BBIJCIECHUE B CICUATbHBINA MPOIECC MOITAMTHOE
M3MEPEHHE U aHAJIN3 TEKYIIEro KaueCTBa MPOTPaMMHBIX KOMIIOHEHT.

B oOmem ciydae @ mpoyecc ynpagnewus obecneuenuem Kauyecmeda NPOSPAMMHBIX CPeOCms
BXOJIAT:

* aHaJIM3 CHCTEMHBIX TpeOOBaHWII K TPOrPaMMHBIM CPEACTBAaM, BBIICICHHE U
pamXUpoBaHHE 0000IIEHHBIX TTOKa3aTeNel KaueCcTBAa KOHEUHOTO MPOIYKTa;

* JEKOMIIO3UINS 00OOIIEHHBIX TOKa3aTelei KadyecTBa MO KOHTPOIMPYEMBIM dSTamam |
o0BeKTaM pa3paboOTKU ¥ CO3/[aHHME pa3lieloB MO KadecTBY B cHenudukanuiax TpeOboBaHUN Ha
MPOrpaMMHBIE KOMIIOHEHTHI;

* BBIOOp WM CO3/1aHHWE METOJOB, TEXHOJOTHMU M CPEACTB aBTOMATH3allMU Pa3pabOTKH,
o0ecrevynBarIINX CO3/IaHre IPOTPAMMHBIX CPEJICTB C 3a/IaHHBIMH MTOKa3aTeIsIMU Ka4eCTBa;

* CO3MaHME METOJOB M CPEICTB OOBEKTHBHOTO W3MEPEHHsI JOCTUTHYTOTO KayecTBa
MPOrPaMMHBIX KOMIIOHEHT U CPE/CTB B 1I€7IOM Ha (PMKCHPOBAHHBIX JTAIaxX UX CO3/IaHUS;

* pa3paboTKa METOAMK U CTaHJAPTOB KOHTPOIISA 3a COOJIIOJIEHHUEM IMPABWJI M TEXHOJOTHUU
MPOEKTUPOBAHMS U 00ECTIEYCHHEM BCETO KU3HEHHOTO IMKJIAa MPOTPAMMHEBIX CPEJICTB;

* opraHu3aius, o0ydeHne U CTUMYIUPOBAHUE KOJIJIEKTUBOB CIEIMAIMCTOB HA CO3JaHHE
KOMIIOHEHT M CPEJICTB B IIEJIOM, B MAKCHUMAJILHOM CTENICHH YJOBIETBOPSIOIINX TPeOOBaHMUs 3aKa3UNKOB

U OJIL30BAaTEJIEN.
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KadyecTBO CIIOKHBIX MPOrpaMMHBIX CPEJICTB OIMCHIBAETCS COBOKYITHOCTBIO TOKa3aTeneii—
KPUTEPUEB, JUIS KAXKIIOTO U3 KOTOPBIX JOKHBI OBITH OMpeNeNieHbl METPUKU M METOABI UX M3MEPEHUSI.
Kpurepun HeoO6X01uMO KiIacCH(PHUIMPOBATH B 3aBUCUMOCTH OT KJIACCOB IPOTPaMM, a TAKKe CBA3ATh UX
C METO/IaMH U 3Tanamu pa3paboTKH. AJEKBaTHbIM HA0Op MOKa3aTenel KayecTBa MPOrPpaMMHBIX CPEICTB
3aBUCUT OT (YHKIMOHATIHHOTO HA3HAYCHHS W CBOWCTB KaXJOTO0 MPOrpaMMHOTO cpeincTBa. B
COOTBETCTBUM C MPUHUUMUAIBHBIMA  OCOOCHHOCTSIMH  NPOTPAMMHBIX  CPEICTB  BBIOMPAIOTCS
HOMEHKJIaTypa U 3HAYEHUS MOKa3aTesiel KauecTBa, KOTOPhIE OTPAXKAIOTCS B TEXHUYECKOM 3aJlaHHH U B
cneunukanuy TpeGOBaHMl HAa KOHEYHBIH MTPOIYKT.

3a orpaHUYEHHBIH, OTHOCUTEIHHO KOPOTKHH MEPUOJ MPUEMO—CIATOYHBIX UCTBITAHUN TPYIHO
NPOBECTH JOCTATOYHO OOIIMPHOE TECTUPOBAHME, JOCTOBEPHO JIEMOHCTPUPYIOIIEE JIOCTUTHYTHIE
MOKa3aTeqn KayecTBa, M TapaHTUPOBATh BBITIOJHEHHUE BCEX TEXHUYECKHX TPEOOBAaHUU K CIOKHOMY
nporpaMMHOMY KomIuiekcy. lloaTomy mist oOecnieueHHs] rapaHTHH BBICOKOTO KadyecTBa IMPOTPaMM
NPOBOJATCS HCHBITAaHUSI HE TOJBKO 3aBEpPIICHHOIO MPOTPAMMHOTO KOMIUIEKCA, HO Ha psfe
IPOMEKYTOUYHBIX TANOB pa3pabOTKH MPOBEPSIFOTCS COCTOSHUE M XapaKTEPUCTHKH KOMIIOHEHT MPOEKTA.

B pesynpraTe mnosiBasieTcss HEOOXOAMMOCTb BBIACIECHUS noKazameneu Kavecmeda npoyecca
paspabomku npocpamm. KadecTBo 3TOro mporecca B 3HAYUTEIBHON CTENEHH XapaKTepU3yeTcs
COBOKYITHBIMU 3aTpaTaMd, HEOOXOMUMBIMH ISl JOCTIDKEHHS 3aJaHHOTO KAadecTBa MPOTPAMMHOTO
KOMIUIEKca. B pesynbTare MOCTH)KMMOE KadeCTBO NPOTPaMM OIPEAEISIETCS KadyeCTBOM METOJOB U
CpEeACTB, MPUMEHIEMBIX TPU MX pa3paboTKe, a TAKKe 3aTpaTaMy Ha WX UCIOJIb30BaHHE.

B peanbHBIX yCIOBHSX TPU OTPAHWYCHHBIX pECypcax Ha MPOCKTHPOBAHHE IPOTPAMMHBIX
CPEACTB KPHUTEPHEM 3aBEPIICHHUS DPa3pabOTKH MOXET OBITh ocpaHuueHue OONYCHMUMBIX 3AMpan.
CH0XHOCTB IPOTPaMM M 3aTPAThl CTAHOBSATCSI KOCBEHHBIMH KPUTEPUSIMHU WIH (PaKTOPAMH, BIHSIOIIAMHE
Ha KaueCTBO MPOTPaMM.

B cranmaprax ommceBarorcs 0 20-30 mokaszareneii — OcHOSHBIX Kpumepues Kawecmeda W
NPUBOATCS ONPEACTCHHS ISl UX BbraucieHus. OHaKO MHOTHE TIOKa3aTeld NMEIOT MILUTFOCTPATUBHBIN
XapakTep, ¥ UX 3HAYCHHS OTIPEACISIFOTCS SKCIEPTHO.

B 3aBucumocTH OT Kjlacca U 0COOEHHOCTEH MPOTrpaMMHBIX CPEICTB lieJIecoo0pa3HO BbIOMpAThH
pa3nuyHble HAOOPHl KPUTEPHEB, aJIEKBATHBIE CBOWCTBAM KOHKPETHOTO NMPOTPAMMHOTO CpENCTBA. JTH
KPUTEPHH JOJDKHBI HawOoJiee IMOJHO OTpaKaTh Ha3HAYeHWE W (YHKIMOHAJBHBIE XapaKTEPUCTHKH
IPOTPAMMHOTO CPEJCTBA MPH €ro NMpUMEeHEeHHHU. [Ipu BHIOOpPE KPUTEPHEB LEIECOOO0pPa3HO YUUTHIBATH
BO3MOKHOCTh OOBEKTHBHOT'O M JOCTOBEPHOTO OMpE/AeNieHUs 3HaueHWU mokasareneid. [lorTomy Huke
NPEJICTaBICHO TOJIBKO HEOOIBIOE YKCI0 KpuTepueB (puc.3.6), koTopbie HaHOOJIEE YaCTO MPUMEHSIOTCS
¥ MOTYT JOCTaTOYHO OOBEKTUBHO U3MEPSTHCS.

Cpenu mokasareseil KauecTBa MOXKHO BBIICTHTD JIB€ KPYITHBIE TPYIIIBI B COOTBETCTBYIOIINE MM
HaOOPBI KPUTEPUEB:

* @dyHKYUOHANbHBIE Kpumepuu OTPAXKAIOT crenuduKy objacTell MPUMEHEHUSI W CTETCHb

COOTBETCTBUS ITPOTrpaMM UX OCHOBHOMY LIEJIEBOMY HAa3HAUYECHMUIO;
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* KOHCMpYKmMue6Hble Kpumepuu Ooiee HWHBAPUAHTHBI K [CJICBOMY HA3HAYCHUIO MIPOrpaMm U

oTpakaloT 3((PEeKTUBHOCTh HCHOJB30BAHUSA MPOrPAMMaMHU PECYPCOB BBIYHUCIMTENBHBIX CPEACTB, a

TaKXe HAJeKHOCTh (PYHKIIMOHUPOBAHUS IPOTPAMMHBIX CPECTB.

‘ KoppekTHOCTh ‘
CTPYKTYpbI

KoppekTHOCTH
00pabOTKH JaHHBIX

OyHKIHOHAIBHAS
KOpPpPEKTHOCTh
CrocoOHOCTh K
DyHKIIMOHATIbHAS B3aUMOJICCBUIO
[PUTOAHOCTE KoppexTHOCTH
‘ MoOUIBLHOCTD B3aNMOICHUCTBUSA
| KOMIIOHEHT
OyHKIMOHAIBHBIE |
KpUTEpUU / JleTrepMuHupOBaH-
W\ IlonsTHOCTE 'Hasg KOPPEKTHOCTb
1Y CroxacTuueckas
VY 106¢TBO ‘ O6ysaemocts KOPPEKTHOCTh
\ HCIOIB30BaHUS
\/ IIpoctoTa KoppexTHOCTS B
A HCIOIB30BaHU peagbHOM BpEMEHNU
A KomdoprrocTs
[ 9KCILTyaTaluu
| ' YcroiiunBocTh ‘ ‘ Bpewms peakunn ‘
Hanexnocts
BoccranasnuBa- IIpomycknas
€MOCTh CHOCOOHOCTD
KoncTpykTHBHBIE
Kpurepuu Bpemennas
DdPeKTUBHOCTH 9KOHOMHYHOCTH ‘ 3aHATOCTE pecypcoB ‘
HCIONB30BaHUs
pecypcos Pecypchas Hcnons3yemocTh
9KOHOMHUYHOCTh pecypcos
Puc.3.6

Jlenenue KpuTepueB Ha 3TU JBE TPYIIIbI B 3HAYUTEILHON CTENEHHU YCIOBHO, YTO OTPaXEHO Ha
puc.3.6 Hanmumem cCBsi3ed, 0003HAUEHHBIX IITPUXOBHIMU JUHUsAMH. Ha puc. 3.6 BbIIelneHBI yeThIpe
OCHOBHBIE TpYIIbl KPUTEPUEB, B COCTaBE KaXJIOM M3 KOTOPBIX AETATUZUPYIOTCS €II€ HECKOJBKO
HoKas3aTrejaedl W MapaMmeTpbl, OT KOTOpBIX OHM 3aBUCAT. Bo3MoikHa Oonee riyOokas aeTanu3anus
HEKOTOPBIX U3 HUX, KOTOpas Oy/eT NpeJcTaBlIieHa IPU OIMCAHUHU OCHOBHBIX KPUTEPHEB.

DYHKYUOHANbHASL NPUCOOHOCMb — 3TO HA0Op aTpuOYTOB, ONpEAEIAIOIINN Ha3HA4YeHUe,
HOMEHKJIaTypy, OCHOBHbIE HEOOXOAMMBIE U JAOCTATOYHBIE (DYHKIIMU MPOrPaMMHBIX CPEJICTB, 3aJaHHbIE
TEXHUUYECKUMHU TPeOOBaHUSMHU 3aKa3uMKa WM MOTEHIMAIbHOTO MOJb30BaTeNsl. DTH aTpUOYThl MOXKHO
YHUCJIEHHO NPEJICTaBUTh TOYHOCTHIO BBIUMCIEHHMHM, OTHOCUTEIBHBIM YHCJIOM IIO3TAITHO H3MEHSEMBIX
GyHKIMM, K03)PUIIEHTOM U3MEHEHNU crielruKanuil TpeOboBaHU pa3paboTUMKaMU U 3aKa3uuKaMHu 1
T.1. B HauOonpumell creneHu (yHKIUMOHANBHAS TPUTOAHOCTh TMPOSIBISIETCS B KOPPEKTHOCTU H
Ha/Ie)KHOCTU MTPOrPaMMHBIX CPEJCTB.

B 3aBucuMOCTH OT Ha3HA4Y€HHMs MPOrPAMMHBIX CPEJCTB ITOYTH KaXKAbIM W3 IOKA3aTeNed ITOU
IPYNIbl MOXKET CTaTh B 3HAUUTEIHHOW CTETIEHU JOMUHUPYIOLIUM U TIOYTH MOJHOCTHIO OMPEIEIISIOIINM
(GYHKIMOHANBHYIO HPUTOJHOCTh. OJHAKO MPAKTUYECKH BO BCEX CIy4asX BaKHEMIIMM KpHUTEpUeM
ABIseTCA  pyHKyuonanvHas koppekmuocmv [IC. 3HadueHUs OSTOro IoOKas3aTelass 3aBHCAT OT
(GYHKIMOHATBHOW KOPPEKTHOCTH TMPUMEHSEMbIX KOMIIOHEHT, OT METOJ0B UX JIOCTHXKEHUS U
OLICHUBAHMUSI: IETEPMUHUPOBAHHO, CTOXACTUYECKU U B pEAIbHOM BPEMEHHU.

Koppexmnocmo cmpykmypbi npoepamm ONpPEeNseTcsl KOPPEKTHOCTbIO CTPYKTYpPbl MOIYJEH U
KOPPEKTHOCTBIO CTPYKTYphI TPYII MPOrpaMM, MOCTPOCHHBIX U3 Moayied. [l OlleHKH KOPPEKTHOCTH
CTPYKTYpbl IIPOrpaMM HCHOJIB3YeTCS HECKOJIbKO YAaCTHBIX IOKa3aTesied, pa3lInyaroluXxcs CTENEeHBIO

OoXBaTa TECTaMU CTPYKTYpPHBIX KOMIIOHEHT MHporpamMmsl npu otiaake. lIpoBepka KOppeKTHOCTH
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CTPYKTYPHBIX KOMIIOHCHT IIPOU3BOAUTCA CTATUCTUUCCKH IIO0 HMCXOAHBIM TCKCTaAM MpPOrpaMMm WA
JAUHaAMHUYCCKHU ITPU UCITOJITHCHU N IPOTrpaMMEI B 06’LCKTHOM KOze€.

Koppexmnocms 0b6pabomku Oannbix OMPENENSICTCS CTEIECHBIO OTIAAKH Ipolecca 00padoTKH
HpeI[CTaBPITeJIBHOfI BBIGOpKI/I 3HAa4YCHUU NEPpCMCHHBLIX B JUalla3oHax HX HU3MCHCHMHA. I[J'ISI CJIOXKHBIX
nporpamMm HNpUHOUIIHAIBHO HCBO3MOXHO IIPOBCCTH HCUYCPHBIBAIOUICEC TCCTUPOBAHHUEC TIIPH BCECX
3HAYCHUAX TEPEMEHHBIX, KOTOPBHIE MOTYT IMOSBUTHCA MPH peaJbHOM (YHKIMOHHPOBAHUU TPOTPAMM.
[TosToMy ycTaHaBIMBAaeTCS MEPAPXUsl KPUTCPUECB M COOTBETCTBYIOIIUX UM KOPPEKTHOCTEH 00pabOTKH
JAHHBIX B Iporpamme. BeIOOp KpuTepus 3aBUCHT OT OTBETCTBEHHOCTH 337ay, PELIaeMbIX MPOrpaMMOii,
U OT PECYpCOB, KOTOPBIE MOTYT OBbITh BBIJICIICHBI HA TECTUPOBAHHUE.

Koppexmnocmv  medcmooynivHvix ceszeti u e3aumooeiicmeuss Komnowenm. B3aumopeinicTue
IpOTpaMM ONpEAEISeTCs IBYMS BUAAMU CBS3EH MEXY MOIYJISIMU: 110 YIPABJICHUIO U 1O MH()OPMAIIH.
CBsa3u 110 YIIPABJIICHUIO COCTABJISAIOT BBI3OBLI IMPOTrpaMMHBIX MOIIy.HeI\/JI U BO3BpPAaThbl B BLI3bIBABIIUC.
Ka)KI[a?I CBA3b MOAYJId IO YHPABJICHUIO MOXCT COACPKATH OI_HI/I6Ky U ABJISATHCA HpI/I'-II/IHOf/'I OIHOT'O U3
BHJIOB HEKOPPEKTHOCTEN:

* OTCYTCTBHE BbI30Ba HEOOXOIUMOTO B3aUMOJICHCTBYIOILEr O MOAYJIS;

* BBI3OB MOJYJIsd, HC IMOAJIC)KAIICTO UCITOJTHCHHUIO ITPU JAHHOM BBI3OBC;

* BO3BpaT yOpPaBJEHHUS OT BBI3BAHHOIO K BBI3BIBAIOIIEMY MOJIYJIIO B TOYKY, HE
MPEHAa3HAYEHHYO JIJI1 BO3BpATA YIIPaBJICHHUS.

B3aumoneiictBue Mopmyneid 1o WHGOPMAIMM MOXET IPOUCXOTUTh Yepe3 OOMEHHBIC
MIEPEMEHHBIE, HENMOCPEACTBEHHO MOJTrOTABIMBAEMBIE W HCIIOJIb3yEMbIE COCEIHUMHU MOIYJAMH, WU
yepe3 riaolaiabHble NepeMeHHble. HeKOppPeKTHOCTH B3auMMOJEHCTBUSI MOAYJEH 10 MH(OpMaAIMU OYeHb
pa3HOOOpa3Hbl, TPYAHO KOHTPOJHMPYEMBI M HOCAT CTOXACTHYECKUM Xapakrep. Psn uckaxeHuit
MEPEMEHHBIX MPU B3aWMOJICCTBUHA MOJYJIEH HE BBI3BIBAECT CUTYyal[Mid OTKAa3a U OTPAKaeTCs TOJbKO B
WCKOKEHUHM PpEe3yIbTUPYIOIIMX JaHHBIX Ha BBIXOAE MOAyass. MHorooOpasue U  CIOXKHOCTh
WH()OPMAIIMOHHBIX CBsI3€ B OOJBIIMX TMPOTPAMMHBIX KOMIUIEKCAaX 3HAYUTENBHO 3aTPYIHSIOT
dhopMau3aIuio TOCTUTHYTON KOPPEKTHOCTH MTPOTPaMM.

Jlemepmunuposannas KoppekmHocms TPOTPaMM  OINPEAEISIETCS 110 YacTOTE OTKIOHEHUS
KOHKPETHBIX BBIYUCIISIEMBIX PE3YJIBTATOB OT ITAJOHHBIX 3HAYEHU, 3aJJaHHBIX B TEXHUYECKOM 3aJlaHUH
WJIM B UHBIX UCXOJHBIX IOKYMEHTaX. TOYHOCTh OLIEHKU AETEPMUHUPOBAHHON KOPPEKTHOCTH 3aBUCUT OT
MPEACTABUTEIILHOCTH TECTOBBIX HAOOPOB, HIMPOTHl BaphbHUPOBAHHS MEPEMEHHBIX, TOUHOCTH CPABHEHHS
pe3yJabTaTOB TECTUPOBAHUS U T.1.

Cmoxacmuueckas KOppeKmHOCMb XapaKTEePU3yeTCsl BEIMYMHOW CTaTUCTUYECKOTO OTKIOHEHUS
pacmpeneNieHuii W WX TapaMmMeTpoB (CpeaHUX 3HAYCHUH, CPEAHEKBAAPATUUYECKUX OTKIOHEHUU) OT
3aJIaHHBIX ATAJTOHOB. [Ipy 3TOM HE OIIEHMBACTCS KaX bl pe3yIbTaT TECTUPOBAHUS, a OHH 0000IIA0TCS
Y OIICHUBAIOTCS] HHTETPAJIBHO MO0 HEKOTOPOU TOCTATOYHO MPEICTABUTEILHON BEIOOPKE.

Koppexmuocms 6 peanvhom epemenu ONIPENENISIETCS BEIMYNHOM MAaKCHMAJIBHOIO WIH
YCPEIHEHHOTO OTKJIIOHEHHS! TPACKTOPUHU BBIXOJIHBIX MapaMETPOB OT 3aJaHHOW ATAJOHHON TPAeKTOpPUHU
00pabOTKM TECTOBBIX MCXOJHBIX JIaHHBIX. Pe3ynbTaThl TECTUPOBAHUS OIICHWBAIOTCS HMHTETPAIBHO Ha
HEKOTOPOM BPEMEHHOM HMHTEPBAJIE WM 110 HanOOJIbIIEMy OTKJIOHEHUIO OT STAJIOHHOW TPACKTOPHH.

TpynHoctu oyenxku odvema mecmuposanusi, TOCTATOYHOIO ISl YCTAHOBJIEHUS KOPPEKTHOCTH

mporpamm, OBICTPO BO3pacCTalOT MO MEpE YCIOXKHEHHS MPOTPaMMHBIX CpeAcTB. s moaTBep KaeHust
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a0COIOTHONW KOPPEKTHOCTH TPOrpaMM JIOCTAaTOYHBIM B TIpeeNe SBISeTCS MOJHBIM Tepedop Bcex
BXOJTHBIX U BBIXOJHBIX TECTOBBIX 3HAUYCHU MEPEMEHHBIX BO BCEX MX cOoUeTaHUsX. JlocTaTOuHBINA 00beM
TECTUPOBAHUSI pEAlbHO HHUKOTJAa HE OICHUBACTCSA, W IMPOLECCHl OTIAIKH CTPOATCS C MO3UIUU
HEOOXOJJUMOT0 MUHUMYMa TECTOB, OOECIEYMBAIOIINX KOPPEKTHOCTh B TPEIoiaraeMbiX HauOolee
AKTUBHBIX PEXMMax OKCIUTyaTalldd TporpamMMm. Takod TMOAXOA SBISETCS KOHCTPYKTHBHBIM U
pean3yeMbIM, IO3BOJISIET COXPAHATH 3aTpaThl HAa OTIANKY B pasyMHBIX mpenenax. JJis CIIOKHBIX
NPOrPaMMHBIX CpPEACTB O00BEM JIOCTATOYHOTO TECTHPOBAHMS MOXKET Ha HECKOJIBKO TMOPSIKOB
MPEBBIIIATh HEOOXO0IMMOE TECTUPOBAHUE.

QDYHKYUOHAILHASL NPUSOOHOCMb  OTPENENICTCS KAauyeCTBOM CHUCTEMHOTO U CTPYKTYPHOTO
MPOSKTUPOBAHMS MPOTPAMMHBIX CpeICTB. KpHUTepusimu, OTpakarOIIMMH ITH CBOWCTBA, MOTYT OBITh:
CIIOCOOHOCTh KOMIIOHEHT K B3aMMOJICHCTBHIO M CTENEHb CTaHIApTU3AINKH UHTEP(EcoB, MOOMIBHOCTh
JIPOTPAMM U UX 3QIIUIICHHOCTh OT BHEITHUX BO3JCHCTBHIA.

CnocobHocmv npocpamMmHuIX U UHGOPMAYUOHHLIX KOMHOHEHM K B3AUMOOetcmeut0 MOKHO
OIICHUBATh OOBEMOM H3MCHCHHI B TPOTPAMMHBIX CPEICTB, KOTOPhIE HEOOXOJHMMO BBITOJHUTH TPU
JOTIOTHCHUH WJTH UCKITIOYCHUH HEKOTOPOW (DYHKIIMH, KOTJAa OTCYTCTBYIOT M3MEHEHHS OTCPAllMOHHON
cpenbl i OBM.

Jis  COBPEMEHHOTO  HCIIOJIb30BAaHHSI  MPOTPAMMHBIX  CPEICTB  BaXKHBIM  IIOKa3aTelieM
(YHKIMOHATBHOW TPUTOIHOCTH CTallda MOOUTbHOCMb, WIA NEePEeHOCUMOCMb TIPOTPAaMM B HHYIO
OTIEPALIMOHHYIO CPEAy WJIM B UHYIO 1O apXxuTekType DBM. DT0 CBOMCTBO MOXKET OIIEHUBATHCS 00BEMOM
HEOOXOUMBIX JIOPAOOTOK MPOTPAMMHBIX CPEJICTB, KOTOPBIC CIIEIyeT BBIMOIHHUTH JUIsI OOCCIICUSHUs
MOJTHOIICHHOTO (DYHKITMOHHPOBAHKS MPOTPAMMHBIX CPEJICTB IOCHe TepeHoca. MoOUIBbHOCTE MOKET
OIICHUBATHCS HAa YPOBHE MCXOHBIX TEKCTOB ITPOrPaMM HIIH Ha YPOBHE OOBEKTHOTO KOJIA.

Yoobcmeo ucnonvzosanusi MPOTPAMMHBIX CPEICTB — TOHSATHE JOCTATOYHO aOCTPaKTHOE U
TpyAHO QopMaM3yeMoe, OIHAKO B WTOre ompejaelstomee (QYHKIMOHAIBHYIO MPUTOAHOCTh U
MOJIC3HOCTh MPUMEHEHUS MPOTPAMMHBIX CPEICTB. B 3Ty rpymmy mokaszatenedl BXOASIT KPUTEPHH, C
Pa3TUYHBIX CTOPOH OTPAKAIONIUE MMOHATHOCTH, 00y4aeMOCTh U MIPOCTOTY UCTIOJIB30BaHUS.

Tonsasmnocmes TPOTPAMMHBIX CPEJICTB MOXKHO OIHCATh YETKOCTHIO KOHIICTIIIHH, IIHPOTON
JIEMOHCTPAIIMOHHBIX BO3MOXKHOCTEH M HAIISTHOCTBIO IPEICTABICHUS BO3MOXHBIX (QyHKImid Kpome
TOTO, 3TOT TIOKAa3aTeNIb XapaKTePU3YeTCS PACIIO3HABAEMOCTHIO MOIU(MUIIMPYEMBIX TapaMeTpPoOB U
aJIaNTHPYEMOCTHIO IPOTPAMMHBIX CPEJICTB K KOHKPETHOU CpeJie U YCIOBUSM MTPUMCHCHHUS.

Obyuaemocms MOXHO OIICHHTH JUIMTEIHLHOCTHIO IMOATOTOBKH ITOJH30BATENSI K ITOJTHOIEHHOM
IKCIUTyaTalli TPOTPAMMHBIX CPEJICTB. DTO BpPEMS 3aBHCHT OT BO3MOXKHOCTH MPEABAPUTEITHHOTO
00ydYeHUsT ¥ COBEPIICHCTBOBAHHUS B MPOIIECCE IKCIUTyaTallid, OT BO3MOXKHOCTEH OTIEPAaTUBHOM MTOMOIITH
u nmojckasku (Help) mpu ucnons3oBaHMK MPOrpaMMHBIX CPEACTB, 4 TAKXKe OT JOCTYIMHOCTH U yI00CTBa
WCIIOJTb30BAHUS PYKOBOJICTB M MHCTPYKITHH 11O DKCILTyaTaIlHH.

Komgpopmuocmo sxcniyamayuu TpOrpaMMHBIX CPEJCTB OTPAXKACTCS MPOCTOTOH M YIOOCTBOM
€r0 MCIOJIb30BAHMUS, CTEIICHBIO yueTa (PU3HISCKUX M TICHXOJIOTHYCCKUX XapaKTEPUCTHK TIOJIh30BaTEIICH.
OHH XapaKTEpU3yIOT:

* JIETKOCTh  YIIPABJICHHS TPOTPAMMHBIX CPEJIICTB M O0BEM IapaMeTpPOB YIIPaBICHUS,
peaTM3yeMBbIX TI0 YMOJTYaHUIO;

* MH(OPMATUBHOCTh COOOILIEHUH TMOJB30BaTENI0 M YHU(MULIHMPOBAHHOCTH YIPABIICHUS
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HKPAHOM;
* CTENEHb JOCTYNHOCTH M3MEHEHHMS (YHKIUI B COOTBETCTBUU C KBaJH(pHUKaIMEH
I0JIb30BaTEIIS;
* YHCJIO ONEPALNii, HEOOXOAUMBIX IS 3aIlyCKa OIPEAEICHHOrO 3a/laHus;

* BPEMCHCM BBO/Ia U OTKJIMKA HA 3aJlaHHC;

* JUIMTEIIEHOCTBIO PELICHUS TUIIOBBIX 3a/1a4.

Haoescnocmov npoecpamm. OneHKa KadecTBa MPOrpaMM 10 MOKa3aTesIM HaJeKHOCTHU SIBIISETCS
Oosee 000OILICHHOM, YeM IO TMOKa3aTesiM KOPPEKTHOCTH. B 3TOM ciyuae perucTpupyroTcsi TOIBKO
TaKWe HMCKAXEHHUS B IMpPOIECcCe TUHAMHYECKOTO HMCIOIHEHHS MPOTrpaMM, KOTOpBIE MPHUBOIAT K MOTEpe
paboTOCTIOCOOHOCTH MPOrPaMMHBIX CPEACTB WJIM UX KPYIMHBIX KOMIIOHEHT. B Teopum HameXHOCTH
PpabomocnocobHviM HA3BIBACTCS TAKOE COCTOSHHE OOBEKTa, NMPH KOTOPOM OH CHOCOOEH BBINOIHSTH
3aJaHHbIe (PYHKIUH C MapaMeTpaMH, YCTaHOBJICHHBIMH TPEOOBAaHHMSIMHU TEXHUYECKOH JTOKYMEHTALWH.
HanexHOCTh SBNIsSIeTCS BHYyTPEHHUM CBOHCTBOM CHCTEM, MPOSIBIISIFOIIMMCS TOJIKO BO BPEMEHH.

[TpuynHO# HapymeHus pabOTOCIIOCOOHOCTH MPOrpaMM MpH O€30TKA3HOCTH armaparypsl Beerna
SBNSETCA KOHQUIMKT MEXIy pEajJbHBIMH HMCXOJHBIMH JaHHBIMHU, TOMJISKAIMMUA 00paboTKe, U
MIPOrPaMMOMi, OCYIIECTBISIONICH 3Ty 00paboTky. PaboToCrIoCOOHOCTh MPOTPaAaMMHBIX CPEICTB MOYKHO
rapaHTUPOBATh IMPH HMCXOJHBIX JAHHBIX, KOTOPHIC HCIOJIB30BATNCH MPU OTIAAKE M WCIBITAHUSX.
PeanbHble MCXOAHBIE MaHHBIE MOTYT MMETh 3HAYCHHsS, OTIMYAIOIIMECS OT 33JaHHBIX TEXHHYECKHM
3aJJaHHEM U OT MCIIOJIb30BAaHHBIX IIPU TECTUPOBAHUH ITPOTPAMM.

Yemoiiuueocme  Haubosiee  IMUPOKO — XapaKTEPU3YET  CIOCOOHOCTh K O€30TKa3HOMY
(YHKIMOHUPOBAHUIO TOCTE Mpou3omeamnx cooeB. OHa 3aBUCUT OT YPOBHSI HEYCTPAHEHHBIX OMIUOOK U
CHOCOOHOCTH TPOTPAMMHBIX CpPEACTB pearupoBaTh Ha TMPOSIBICHUS OMIMOOK TakK, 4TOOBI 3TO HE
OTpaKaJIOCh Ha TIOKa3aTelsix HalekHocTu. [locmemnee ompenensercss 3p(GEKTUBHOCTHIO KOHTPOJS 3a
JOCTYIIOM K JaHHBIM, CTETIEHBIO OOECIIEYeHHS WX CEKPETHOCTH M COXPAHHOCTH, a TaKXKe CeleKInei
JIOCTOBEPHBIX JTaHHBIX, MOCTYMAONINX W3 BHEIIHEH cpelbl (’KMBYUYECTbB), U CPEIACTBaMU OOHApPYKEHUS
aHOMaNMH (PYHKIMOHUPOBAHUS MIPOTPAMMHBIX CPEJICTB.

Boccmanasnuseaemocms  XapaKTepHU3yeTCs IOJHOTOM BOCCTAaHOBJICHUS (DYHKIIMOHUPOBAHHS
nporpaMM TIOCiIe Tepe3amycka—pecrapra. [lepesamyck JoibkeH oOecneunBaTh  BO30OHOBIICHHE
HOpPMaJIbHOTO ()YHKIIMOHHPOBAHUS IPOIPaMMHBIX CPEACTB, Ha 4TO TpedyroTcs pecypcbl DBM u Bpems.
[TosTOMY TMONHOTa W AJTUTEIHHOCTh BOCCTAHOBJICHUS (DYHKIIMOHHUPOBAHHS TOCIE COOEB OTPAXKAIOT
Ka4eCTBO MMPOrPAMMHBIX CPEACTB U BO3MOXKHOCTD €r0 HCITOJIb30BAHMSI IO MPSIMOMY Ha3HAuYEHHIO.

[Tokazarenn HaAEKHOCTH MPOTPAMMHBIX CPEJCTB B 3HAYUTEIFHOW CTETNEHUW aJCKBATHEI
AQHAIOTMYHBIM XapaKTEPUCTUKAM, TPUHSITHIM IS IPYTHX MTPOMBIIUICHHBIX u3enid. Hanbomnee mmpoko
UCTIONB3YEeTCS KPUTEPHH OnumenbHoCmu Hapabomxku Ha omxas. Jis ompeneneHus 3TOW BEIWIHHBI
U3MepSeTCs BpeMsi paboTOCTIOCOOHOTO COCTOSTHHSI CHCTEMBI MEXTy MOCIIEIOBATEIHHBIMHA OTKa3aMH WA
HAYaJIOM HOPMAJIBHOTO ()YHKIIMOHHPOBAHUS CHCTEMBI IOCIIE HHUX. BEpOSTHOCTHBIE XapaKTEPUCTHKH
ATOM BETMYMHBI B HECKOJBKUX (hOpMaxX UCTIONB3YIOTCS KaK pa3HOBUIHOCTH KPUTEPHUEB HA/ICKHOCTH.

OCHOBHBIM MOKa3aTeseM MPoliecca BOCCTAHOBIICHUS SIBISIOTCS OIUMENbHOCHb 80CCIMAHOBLEHUS
U €€ BEPOATHOCTHBIC XaPAKTEPUCTUKH. OJTOT KPUTEPUH YYHUTHIBAET BO3MOXXKHOCTH MHOTOKPATHBIX
OTKa30B M BOoccTaHOBJIeHHH. OO00IIEHNE XapaKTePUCTUK OTKA30B U BOCCTAHOBJIEHUN MPOU3BOUTCS B

KPUTEPUH  Kodppuyuenm  20mosHocmu. ITOT IOKa3aTellb OTPaXKaeT BEPOSITHOCTb  UMETh
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BOCCTAaHABJIMBACMYIO CUCTCMY B paGOTOCHOCO6HOM COCTOSHHHU B HpOI/I3BOJILHbII71 MOMCHT BPCMCHHU.

Ippexmusnocms ucnonvzosanus pecypcos. HecMoTpsi Ha OBICTpPBIH POCT PeCypcoB MaMsTU U
MMPOU3BOAUTCIIBHOCTU COBPEMCHHBIX 3BM, O4YCHb 4acCTO HOTpe6HOCTI/I B HUX IJIA pCIICHUA KOHKPCTHBIX
3a7ay OOTrOHSIOT UX YBEJIWYEHHE, M OCTAeTCsl aKTyaJbHOH 3ajauya SKOHOMHOIO HCIOJIb30BaHUS
pecypcoB. IloaToMy cpeny KOHCTPYKTUBHBIX KPUTEPUEB KadecTBa IIPOIPAMMHBIX CPEJCTB 3aMETHYIO, a
MHOT/Ia U TJIABHYIO pOJIb UTPAIOT KPUTEPUH S(PPEKTHBHOCTH HCIIOIB30BAHHUS PECYpPCOB HaMITH U
IPOU3BOAUTENIBHOCTH DBM npu peanuzanuy onpeesieHHOro NporpaMMHOIO CPEJICTBA.

Bpemennasa  sxonomuunocms  NPOTPAMMHOIO  CPEICTBA  ONPEACIAETCS  JAIUTEIBHOCTBIO
BBIMOJIHEHUST 3aAaHHBIX (yHKUMHA. OHA 3aBHCUT OT CKOPOCTH OOpabOTKH JaHHBIX, BIUSIOMICH
HCIMOCPCACTBCHHO HAa MHTCPBAJI BPEMCHHU 3aBCPUICHUA KOHKPECTHOI'O BBIYHUCIIMTCIBHOI'O IIponuecca, u OT
IIPOITYCKHON CIIOCOOHOCTH, T.€. OT KOJIMYECTBA 3aJaHUI, KOTOPbIE MOXKHO peaM30BaTh Ha JaHHON DBM
B 3aJlaHHOM HHTEpBaJe BPEMEHU. OTU IOKA3aTeIU KadeCTBA TECHO CBS3aHBl CO 6peMeHeM peaxyuu
(OTKJIMKA) MPOTPAMMHOTO CPEJICTBA HA 3aIPOCHI VISl MOJHOTO PEHICHUS OCHOBHBIX (DYHKIIMOHAJIBHBIX
3ajJa4. Bennumnaa »T1oro BPEMCHH 3aBHUCUT OT MOJIUTCIBHOCTH PCHICHUA 3adadu LOCHTPaJIbHbIM
npoiieccopom DBM, oT 3arpaT BpeMEeHHM Ha BBOJ U BBIBOJ JIAHHBIX W OT JJIUTEILHOCTH OXHUIAHUS B
ouepeu A0 Havaja pelIeHNs 3a1a4Hu.

IIponycknasa cnocobnocms CHCTEMBI IPOrpaMMHBIX cpeIcTB M OBM otrpaxkaer uucio
COOOILEHUH WM 3aIIPOCOB Ha pEIICHHUE ONPEEIICHHBIX 3a/1a4, 00padaThIBAEMbIX B €UHUIY BPEMEHH,
3aBHCAIIYI0 OT HEKOTOPOT'O MOKa3aress BHEIHeH cpensl. [IpormyckHas crmocoOHOCTh 3aBUCHT OT (PYHK-
LIIOHAIBHOT'O COJIEP>KAHUS IPOrPAMMHOIO CPEJICTBA U KOHCTPYKTUBHOMW €r0 pealn3alni.

Pecypcnas sxonomus OTpakaeT KOJMUYECTBO U CTENEHb 3aHATOCTH PECYPCOB LIEHTPAIBHOIO
mponeccopa, OHCpaTI/IBHOﬁ W BHEIIHEH maMATH, KaHAJIOB BBOJAA—BLIBOJAd, TCPMHWHAJIOB W KaHaJIOB
JIOKQJIbHOM ceTu. DTOT KpUTEPHI ompesensercss CTPYKTYpoil U pyHKIIUSIMU NIPOTPaMMHOIO CPEACTBa, a

TaK)K€ apXUTEKTYPHBIMU OCOOEHHOCTSIMHU U JOCTYITHBIMH pecypcaMu peann3yroiieit OBM.



