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BBenenue

Benyniyto posib B HOBBIIIEHUH KaY€CTBA MOJATOTOBKHU CHEIUATINCTOB B CTOPOHY
PEHIMTENILHOTO TTOBOPOTA K Pa3BUTUIO TBOPUECKUX CIIOCOOHOCTEHN OyAylux crenua-
JUCTOB MpHU3BaHA CHITPATh HaydHas paboTa CTyIEHTOB, TaK Kak y4yeOHBINA IMpoliecc,
CIIMBAsICh C HAY4YHBIM TPYAOM CTYIEHTOB, BCce 0oJjiee MPEBpAILAaeTCd B PEalbHYIO
npo(hecCHoHANBHYIO ACSITeIbHOCTh, KOTOPasi B HACTOSAIIEE BPEMsI COCTABIISIET OCHOBY
npoliecca CTaHOBJICHUS OY/yIEero CrenuanucTa.

Cornacro ®I'OC BIIO 6akamaBp mo Hampasinenuto mnoarotosku 09.03.03
«IIpuxnannas wuHopmaTuka» [1] TOTOBUTCS K CIEIYIONIUM BHIaM TIpO-
(eccroHanbHOMN AESITETbHOCTH:

® IIPOEKTHAs; IPOU3BOJICTBEHHO-TEXHOJIOTUYECKAS;

® OpraHM3alMOHHO-YIPaBJICHYECKAs; AHAIUTUYECKAS,

® HAy4YHO-HUCCIIEI0BATEIIbCKAS.

3aiaya BBICIIEH IIKOJIBI COCTOUT B TOM, YTOOBI COKPATUTh MEPUOJ aJanTalluu
CTYJIEHTOB K y4e€OHO-MCCIIEI0BAaTEIbCKOM U HAydyHOU padote. Pemenue 3Toi 3amauu
BO3MOKHO B TOM CJIy4ae, €Clid C MEPBbIX JHEW MpeObIBaHMS B BBICHICH IIKOJIE CTY-
JeHT OyJleT aKTUBHO y4acCTBOBaTh B pa3HOOOpa3HbIX opMax HaydyHOU pabOThI, MIPo-
BOAMMBIX Kaenpamu, haKyIbTETaMU.

HayuHo-uccnenoBarenbckas N€ATEIbHOCTh CTYJEHTOB MO3BOJISIET Haubosee
MOJIHO TPOSIBUTH MHAMBUIYAIBHOCTh, TBOPUYECKHE CIIOCOOHOCTH, TOTOBHOCThH K Ca-
MoOpean3alui TMYHOCTH. HecMOoTpst Ha OOIIMPHYI0 HOPMATUBHO-TIPABOBYIO 0a3y B
JAHHOM 00JIacTH, Pa3BUTHE METOJOJIOTMH U METOJUKHU HUCCIEA0BATEIIbCKON TMOJro-
TOBKHU B BBICHIEH IIKOJIE, HA JI€J€ IAHHOMY BHU]y JESTEILHOCTU YyJIENAeTCsl HEAoCTa-
TOYHO BHMMaHMs. HeoOxomumo yaensaTh BHUMaHHE BOIPOCY O TOTOBHOCTH CTYJICH-
TOB K HAay4HO-MCCJIENI0BATENbCKON AesTenbHOCTH. [Iporecc nccnenoBaHusi WHIUBU-
IyalleH U SIBJIIETCA LIEHHOCTBIO KaKk B 00pa30BaTEIbHOM, TaK U B JINYHOCTHOM CMBIC-
Je, TO3TOMY  HEOOXOJUMO  COBEpPILICHCTBOBATh  MOAXOAbBl K  Hay4HO-
HCCIIEIOBATEIBLCKOM paboTe, /UIsl TOro YTOOBI CliesIaTh ATOT MPOoIecC Haubosee UHTe-
PECHBIM U IPOAYKTUBHBIM.

Hayunas pabota sBJSIETCS OJHMM M3 BaXXKHEUIIMX BUJIOB ACSATEIBHOCTH IPO-
dbeccopcko-TpernoaaBaTesIbCKOro cocrapa, acnupanToB u cryaeHToB TYCVYP. Ilpo-
BEJICHME HAy4YHOU pabOThl B By3e 00ECHEYMBAET HEMPEPHIBHOE COBEPILIEHCTBOBAHUE
y4e0HO-BOCIIUTATENILHOTO TPOIlecca Ha OCHOBE (PYyHIAMEHTAIBHBIX W MPHUKIAJIHBIX

I/ICCJ'ICI[OBaHI/Iﬁ M0 CYmESCTBYIOIINM HAIIPABJICHWAM IIOATIOTOBKH, 4 TAKKC BHCAPCHHC



B 00pa30BaTENbHYIO JESATEIBHOCTh COBPEMEHHBIX METOAMK U MENaroruyecKux Tex-
Hosioruii. Hayunast pa6ora B TYCYP opranuzoBana v mpOBOJUTCS B COOTBETCTBUH C
JEHCTBYIOIUM 3aKOHOAATENbCTBOM P®d, HOpMaTUBHO-NPAaBOBBIMM aKTaMH (Qeje-
paJIbHBIX OPraHOB yNpaBJeHUs 00pa30BaHUs, Y cTaBoM yHHBepcutTeTa U [lonoxenu-
em o cucreme opranunzaiuu HUPC TYCVYPa.

[lensiMu n1aHHOTO Y4YeOHOrO TMOCOOUS SIBISIOTCA ONPENEICHHUE TJIaBHBIX
COCTABJSIIOIIMX M CTPYKTYpbl  HAy4HO-UCCJIENOBATEIBCKOW  JESTEIBHOCTH,
TOTOBHOCTU K HEH CTYJEHTOB; PACCMOTPEHHUE MOHATHI, YPOBHEH, YCIOBUN (OpMU-
pOBaHMSI, B TOM YHUCJIE CPEICTBAMHU MPOOJIEMMHOr0 OOydYeHUs, a TaKXke MpHuMepa
MPAKTUYECKON OpraHU3alMKi HayYHO-UCCIEA0BATEIbCKON IEATETbHOCTH CTYIEHTOB.

Pabora BKIIIOUAET TEOPETUUYECKYIO YACTh, B KOTOPOIH paccMaTpUBAIOTCS MOHS-
THE, CTPYKTypa HAyYHO-UCCIIEIOBATEIbCKON IEATEIbHOCTH U TIOHITHE TOTOBHOCTH K
ATOM JAESATENBHOCTH, U MPAKTHYECKYIO YacTh, B KOTOPOIl OMHUCHIBAETCS MPUMEHEHUE
CUCTEMHOTO MOJX0JIa K OpraHu3alli HAyYHO-HCCIIEOBATENbCKON padoThl B yueo-
HOM 3aBE€JICHUU.

B cootBerctBUM ¢ yueOHBIM miaHoM Hampasienus moarotoBku 09.03.03
«IlpuknanHas wuHPOpMaTHKa» Hay4yHas paboTa W MOATOTOBKA  BBITYCKHOMU
kBanupukanroHHo pabotrel (BKP) sBistoTcs 00s3aTenbHBIMU  3JIEMEHTaMU
MOATOTOBKHU OaKajlaBpOB.

B Hactosmem y4eOHOM MOcoOMM H3J0XKEH IMOPSJIOK BBIMOJIHEHHUS] HAyYHOM
paboThl CTyA€HTaMH JIaHHOTO HampaBieHus mnoArotoBku kKadeapsr ACY,

MOTy4YarMMu KBaaudukanuo «oaxkamasp» [2].

COFJIaIHeHI/IH, IPUHATBIC B KHUTC
I[J'IH YIYHIOCHUA BOCIIPUATHUA MaTCpualia B HaHHOﬁ KHHI'C UCITOJIB3YIOTCS ITHK-

TOrpaMMBI U CIICHUAJIBHOC BBIACIICHHUC Ba)KHOU I/IH(bOpMaL[I/II/I.

" Oma nukmozpamma oznavaem « Buumanue!y». 30ecw svioenena eadic-

&? Has uHgopmayus, mpebyrowas akyenma Ha Heu. Agmop modxxcem noode-

LS™ qumbes ¢ wumamenem onvimom, umo6sl nomous uzbescans HEeKOMopuvLX
OUUDOK.



1 Ilesaun u 3apa4u HAY4YHOH PadoOTHI B Y4eOHOM Ipouecce By3a

B cBsi3u ¢ ycunuBaromelics nHQpopMaTru3aleil 1 MHTeIIeKTyalu3aluen mpo-
M3BOJICTBEHHBIX TEXHOJIOTMI OBICTPBIMU TEMIAMHU pacTeT 00bEM CHELUUaIbHOW WH-
dbopManmu — HAYyYHOU, TEXHUYECKOH, TEXHOJIOTHYECKOW M T. 1. B 3THX ycmoBmsx
TEXHOJIOTUS 00Yy4YeHUsl, OPUCHTUPOBAHHAS HA MPEJIOCTABICHUE U YCBOCHHE TOTOBBIX
3HaHWI, HE MOXET OBITh NMPU3HAHA PAllMOHATBHOM U mepcrnekTuBHON. HeoOxomumel
HOBBIE TEXHOJIOTUU 00pa30BaHMUsl, CBSI3aHHbIE ¢ (POPMHUPOBAHUEM MHTEIUICKTYaIbHON
KyJbTYpbl U MOBBIIIEHHEM TBOPUYECKHX CIOCOOHOCTEW cnenuanucra. Padora, ocy-
HIECTBJIsIEMasi B JJAHHOM HAIpAaBJICHUH, JOJDKHA 0a3WpoOBaThCS Ha IMEJArorn4ecKoi
TEXHOJIOTMH, OCHOBAHHOW Ha KOHIEMIIMKM TBOpUYECKOM aesTtenpbHOocTH. Hanbomnee »¢-
dbexTuBHOU (HOPMOH ee pean3alluid B By3€ SIBISICTCS HEMPEPhIBHAS cUCTEMa PabOThI
CTYJEHTOB, MaKCUMaJIbHOE MPUOIMKEHUE €€ K yueOHOMY IIPOLECCY.

Hayunast paboTa CTYJEHTOB SIBISIETCS OJHUM M3 BaKHEHIIMX CPEICTB MOBBI-
IIEHUSI KauecTBa MOJTOTOBKHU CIIELUAJIUCTOB C BBICHIMM 00pa30BAHHEM, CIIOCOOHBIX
TBOPYECKH MPUMEHSATH B MPAKTUYECKOW NIESITEIHHOCTH JOCTHXKEHHUS Hay4HO-
TEXHUYECKOTO IMporpecca, a Clel0BaTeNIbHO, OBICTPO alalTUPOBATHCA K COBPEMEH-

HBIM YCJIOBHAM PA3BHUTUA S KOHOMMUHKH.

OcHogHble yenu HayuHot padbomsl CMmyo0eHma — QopmMuposanue

MBOPUECKUX CNOCODHOCMeEl, pazsumue U CO8ePULEHCMBOBAHUE POPM
NpuUBIeyeHUss MOJIOOEHCU K HAVHUHOU, KOHCMPYKMOPCKOLL, MeXHOI0cuYe-
CKOU U 8HEOPEHYECKOU 0esimelbHOCU, 00eCneyusaouux eOuHCcmeo
YueOH020, HAYYHO20, BOCHUMAMELbHO20 NPOUECCO8 OJisl NOBbIUUEHUS
npogheccUoHaIbHO-MEXHUUECKO20 YPOBHS NOO2OMOBKU CReYUAIUCTO8 C
8bICUUM 0OPA3068aAHUEM, A MAKIICE NPUBUMUE HABBIKO8 PADOMbL C HAY Y-
HO-MeXHUYEeCKOU aumepamypou, ogopmieHus omyemuol 0OKyMeHma-

yuu.

OCHOBHBIMH 321a4aMM HAYYHOU PaldOThI CTY/AEHTA SBIISIFOTCS:

e 00y4yeHHE METOJI0JIOTUU PALIMOHANBHOTO U 3()PEKTUBHOTO TOOBIBAaHUS U

HCIIOJIb30BaHMS 3HAHUM;



® COBEpIIECHCTBOBAHUE U MOUCK HOBBIX (POPM MHTErPALIUU CUCTEMBI BBICILIETO
0o0pa3oBaHMs ¢ HAYKOW M MPOU3BOJCTBEHHOW JESITEIIBHOCTBIO B PaMKax
€MHON CHCTEMbl «y4eOHO-BOCIUTATEIBLHOTO TMPOLIECC — TOBBIMICHUE
HABBIKOB HAYYHOM, TBOPUYECKON U UCCIEA0BATENBCKOMN IEITEITBHOCTI;
® y4yacTHe CTYJEHTOB B Hay4YHBIX HMCCIEAOBAHMSIX, PEATbHBIX pa3padOTKax U
TEXHUYECKOM TBOPUYECTBE;
® OCBOCHHME COBPEMEHHBIX TEXHOJOTHMH B 00JIACTH HAYKH, TEXHUKH, MPOU3-
BOJICTBA;
® 3HAKOMCTBO C COBPEMEHHBIMH HAy4YHBIMHU METOJOJOTUAMH, padoTa C
HAay4YHOM JINTEPATypOU;
® BBISIBJICHUE CIOCOOHON MOJIOAEKHU JUIsl JajibHEHIIero oOyuyeHus B aclu-
paHType, paboThl Ha Kadeapax U B HAYUHBIX JJaOOpaTOPHUAX; Pa3BUTHE TEX-
HUYECKOI0 TBOPUYECTBA yYAIIMXCS IIKOJ U TEXHUKYMOB, 00€CII€YEeHHE OT-
O0opa B By3bl MOJIOJICKH, IPOSBUBILIEH CKIIOHHOCTb K TEXHUKE, TBOPUECTBY
u Hayke [2].
B pe3ynbprare Hay4HO#l padoThl CTYACHTHI JJOKHBI YMETh!
1) cocTaBisATh JUTEPATYPHBIH 0030p MATEeMAaTHYECKUX METOJOB M HX MPO-
IrPaMMHOM peaJIN3alny;
2) (opMaar30BaHHO CTAaBUTH 33]1a4H;
3) NPOBOAWTH aHAIM3 MOJYUYCHHBIX PE3YJIbTATOB M JaBaTh PEKOMCHIAIMH 10
UX UCTIOJIb30BAHUIO;
4) yMeThb MoKa3aTh Pe3yJbTaThl B OTYETE;
5) 3ammMTHUTH CBOIO pabOTy, OTBEYAsl HA BOIIPOCHI IpernoaaBaTelis [2].
TemaTnka Hay4HOU PaOOTHI JOJKHA OBITH aKTyallbHa, COOTBETCTBOBATH CO-
BPEMEHHOMY COCTOSIHUIO M TIEPCIIEKTHUBAM Pa3BUTHS JJICKTPOHHBIX HH(OpPMAIMOH-
Heix cucteM (DUC) Ha Gasze paznuunbx Ki1accoB OBM u pazHooOpa3HBIX CPElICTB
cbopa, nepegayn U 0ToOpaxeHus: nHGoOpMaIUu.

Hayunas paboma oonxcna 6vime npoodondicenuem YUP u maxowce

ObIMb CEA3AHA C 8LINYCKHOU KEANUDUKAYUOHHOU padOOMOI.
[Ipu onpenenennn 3a1a4 HaAy4HOM pabOTHI CIEAYET UCXOJUTh U3 PEATTbHON
NOTPEOHOCTH OpraHu3alui, NpeAnpusTuil, 0aHKOB, GUPM B pa3paboOTKe U U3 BO3-
MO’KHOCTH BHEJPEHHUS (PparMeHTOB OyayIiel BbITYCKHON KBaJIM(UKALIMOHHON pado-

Thl HA IIPCAIIPUATHH.



CeronHs OCHOBHasl 3a/laya By3a — NEPEOPUEHTALMS TUJAKTHUYECKOW CUCTEMBI
BBICILICH IIKOJIBI ¢ 00y4YE€HHEM MPEUMYIIECTBEHHO MH(POPMAIMOHHOTO THUIMA Ha 00y-
YeHHeE, T03BOJISAIONIEE Pa3BUBATh TBOPUECKHUE CIIOCOOHOCTH CTYACHTOB. Pa3BuTue ca-
MOCTOSITEJIBHOCTH 4€lI0BeKa, (OPMUPOBAHUE TBOPUYECKOM JIMYHOCTH — 3a/1aya COLU-
anbHasi, U pEelIaThCs OHA JIOJKHA BCEMHU 3BEHBSIMU CHCTEMBI IIKOJIA — BY3, C HCIOJIb-
30BaHHEM BCET0 MHOT000pa3usi METOJIOB, C YIETOM MHIUBUIAYATIbHBIX OCOOCHHOCTEM
cTyaeHToB. Ee pelmeHne 3aBUCUT OT KBaTU(PUKAITNH, CIIOCOOHOCTEN U BOZMOXKHOCTEH
po(heccopCKO-NPEno1aBaTeIbCKOro COCTaBa, a TakkKe OT CIOCOOHOCTEN CTyIEHTa.

[Tox camocTosiTeNnbHON PabOTON B By3€ MOHMMAIOT TIO3HABATEIBHYIO JICSITEIIb-
HOCTb, BBITIOJIHSEMYIO CTYIAEHTOM CaMOCTOSITENIBHO O]l PYKOBOJCTBOM MpENojaBa-
Tensi. Pa3paboTaHbl METOJIMKM CaMOCTOSITENBHOM padOThl B BHUJIE OOILIEH U COLIMAIIb-
HO-TIPEMETHBIX.

Pe3ynpTaThl Hay4HOU pabOTHl OPOPMIISIOTCS B BUAE OTYETA U MPE3CHTALMH U
3aIMIIAIOTCS B BUJAE OTBETOB Ha BOMNPOCHI npemnoaasaTens. OTyeT HOKEH coaep-
KaTh pa3leibl, yKa3aHHbIE HIKE, B I1. 2.2, KPATKO U3JI0KEHHYIO TEOPETUUECKYIO HIIN
OPAaKTUYECKYI0 4YacTb,  IOJIyYEHHbIE  pe3yibTaTbl W  UX  OOCYXIEHHE.
B koH1Ie paGoThI NPUBOAUTCS CIIUCOK MCIIOJIb30BAHHBIX HCTOUHUKOB U JIUTEPATYPHI.

[lucbMeHHbIE 3alaHus ISl CTYIE€HTAa — MEPBbIE MCCIEN0BATENbCKUE PAOOTHI.
Onu umeroT Oosbilioe 3HaYeHHe B (opmupoBanuu npodeccronanuzma. Kaxmas usz
HUX — 3TO CAMOCTOSITEIBHOE HAy4YHO-IIPUKJIATHOE UCCIEIOBAaHUE, KOTOPOE SIBISIETCS
0JIHOM 13 (OpPM OTHYETHOCTU M KOHTPOJISI 3HAHUHM CTYJEHTOB, OKA3aTEIbCTBOM MPH-
oOpeTeHHsl 3HAHUM 1O U30paHHOU MpoOsieMe, TBOPUECKOTO OCMBICICHHUS COOTBET-
CTBYIOILIEW HAYYHOU MBICIIH.

BrlnonHeHre NMUCbMEHHBIX 33JaHUN MOMOXET CTYAEHTY MOATATHO BKIIOYHUTh-
cs B y4eOHO-HMCCIIEIOBATENbCKYIO, @ 3aTEM B HAYUHYIO pabOTy, KOTOpasi CHOCOOCTRY-
eT (OpMHUPOBAHUIO TBOPUYECKMX KAayeCTB U TBOPYECKOTO OTHOLICHHS K CBOEH Mpo-
dbeccun.

Hayunast paGota — rimybokoe U 00beMHOE HCCleloBaHne U30paHHOM MpoOdIe-
MBI, 3TO TepBas CTyNEeHb B OBJIAJECHUU METOJMKON HCCIIEN0BATENbCKON PaOOTHI.
NMenHo 3Ta paboTa MOMOKET PACHIUPUTH, 00OOUIUTh U CUCTEMATU3UPOBATh 3HAHUS
no u3zy4daemoil mpobOseme. BbInojiHEHHWE aHHOTO 3aJaHusl MOMOXKET OBJIAJETh CO-
BPEMEHHBIMU METOJAMH TOHUCKA, 00paOOTKH U MCIOJIb30BAaHUS MHPOPMALIUU, OCBO-
UTh HEKOTOPBIE METO/IbI UCCIIEA0BATEIBCKON PaOOTHI.

CyiiecTByeT OOCTaTOYHO OOJBIIOE YHUCIO METOJUYECKHX PEKOMEHIALui,
MPEAHA3HAYEHHBIX U1 CTYAEHTOB, KOTOPHIE MMEIOT LEIbI0 MOMOYb OCBOUTH BaXK-

HEWIITUe ITarbl MOATOTOBKH, HATMCAHUS U 3aIlIUThHI OTYETA 110 HAy4YHOU pabdoTe.
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OrpomHOe BIHMSHHE HA U3MEHEHHE OPraHU3allMOHHOW CTPYKTYpbl HAYKH OKa-
3aJ10 pacnpoCTpaHEHNE KOMMYHUKAlMOHHOM ceTh VHTepHeT.

Pa3paboTka 1 coBepIIEHCTBOBAHNE COBPEMEHHBIX TEXHOJIOTHIA UCIIOIb30BAHUS
MH(GOPMAILIMOHHBIX PECYPCOB BO BCeX cepax KU3HU SBIAIOTCA 0OBEKTUBHON HEOO-
XOJMMOCTBI0, 00YCIIOBJICHHON YPOBHEM Pa3BUTHUSI COBPEMEHHOTO OOIIECTBA.

O PeKTUBHBIM CPEICTBOM PELICHHUS] MHOTHX BOIPOCOB CAMOCTOSITENILHOM pa-
OOTBI CTYJIEHTOB SABJIIETCS UCTOIb30BaHue [nobanbHOM cetu. OOBIUHO, KOT/Ia TOBO-
pAT 0 JocTouHCTBax MHTepHeTa, UIMEIOT B BHJYy ONEPAaTHUBHOCThH, CBEXKECTh MHGOP-
MaIlii, BO3MOKHOCTh €€ €KeJHEeBHOro oOHOBIeHUA. Ho B HacTosiiiee BpeMs MOKHO
TOBOPUTHh M O PsiZie JPYTrUX BOMPOCOB, CONMYTCTBYIOIIMX pacmpocTpaHeHuto Cetw,
HampuMep O MOJIOKUTENBHOM BIMSIHMM BcemupHON mayTHHbBI Ha pa3BUTHE (YHKIU-
OHAJIbHBIX U IMYHOCTHBIX OTHOILLIEHUI TBOPUECKON MOJIOJIEHKH.

[TpuHuMnuanbHass 0COOEHHOCTh MH(GOPMALMOHHOM TEXHOJOIMH COCTOUT B
TOM, YTO OHA HE MOXKET OBITh HENPEPHIBHOM, TaK KaK COEIUHSAET pabOTy PYTUHHOIO
TUIIA U pabOTy TBOPUECKYIO, HE MOAJAIOLIYIOCS MOKa opManu3aluu (IpUHATHE pe-
IICHUH).

W3 Bcex BUIOB TEXHOJOTMH MH(POPMAIMOHHAs TEXHOJOIUS HaydHOU chepsl
OpeabABISET, NOKaIyH, CaMble BHICOKHME TPEOOBAHUS K «UEJIOBEUECKOMY (DakTOpy»,
OKa3bIBasi MPUHIMIHAIBLHOE BIMSHHE Ha KBaIW(UKAIMIO pabOTHHUKA, COAEpKAHUE
€ro Tpyza, GU3NYECKy0 U YMCTBEHHYIO Harpy3Ky, po(ecCuOHaIbHbIE EPCIIEKTUBBI
¥ YPOBEHb COIMAIBHBIX OTHOIIIECHHA.

bakanasp mo nHampasnenuto noarotoBku 230700.62 (09.03.03) «lIpuxnannas
nHpOpMaTUKa» JOJHKEH pellaTh CleAyrolue npodeccuoHalbHbIe 3aJjaud B paMKax
Hay4YHO-UCCIIEIOBATENbCKOMN 1E€ATEIbHOCTH:

® [pPUMEHEHHE CHUCTEMHOIO IOAXO0Jla K aBTOMAaTH3allMi U WH(OpMaTHU3alUuU

pelIeHusT MPUKJIAJHBIX 3a/a4, K MOCTPOCHUIO MH(GOPMAIMOHHBIX CHCTEM

Ha OCHOBE COBPEMEHHBIX MH(POPMAIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIO-

TUH;

® MOATOTOBKa 0030pOB, aHHOTAIIMI, cOcTaBleHHEe pedepaToB, HAYIHBIX 10-

KJIaJ0B, MyOnukanuii u Oubnuorpaduu Mo HayIHO-HCCIEI0BATEIbCKON
pabote B oOacT npuKiIagHoi naGopmatuku [1].
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2 Opranuszanus NpoBeJAeHUS HAYYHOUM PadoThI CTY/ICHTOB

2.1 O0uue moJ10KeHus 0 MPOBeeHNH HAYYHO PadoThI CTY€HTOB

Hayunast paboTa CTyACHTOB SIBISIETCS MPOJOKEHHEM U YriyOJaeHHeM yueo-
HOTO TIpoIlecca, OHa OPraHMU3YEeTCs MOJ PYKOBOJICTBOM IpemnojaBaTens kadeapbl Ha
KOHKPETHOM TPEANPUSITHUH.

HayuHno-uccnenoBarenbckas paboTa CTYJIEHTOB, BKJIloUaeMmasi B y4eOHbIN Ipo-
L[ECC, BBIMOJIHAETCS CaMOCTOATENBHO CTYAEHTOM, HO IMOJ PYKOBOJICTBOM IIPENOJaBa-
TEJs U IPeyCMaTpHUBAET:

® BBINOJHEHUE 3aJJaHUM, COJIEPKAILNX JIEMEHTHI HAYYHBIX UCCIIEI0BAHNI;

® U3y4YECHHE TEOPETUUYECKUX OCHOB METOJIUKH, IIOCTAHOBKH, OpraHU3aluu
BBITIOJIHEHHUS HaYYHBIX HCCIIeIOBaHUM 10 nucuurinHe «Hayunas pabotay.

Ha3BanHasi nucuuIiiHa BKJIIOYEHA B y4E€OHBIN IJIaH JAHHOTO HaIpPaBJICHHUS
OJATOTOBKH.

HayuHno-uccienoBatenbckass paboTa CTYJEHTOB 3aBepuiaeTcs 00s3aTeIbHOU
NOJATOTOBKOM OTYETa, MPE3EHTAIMH, B KOTOPOH NPENCTABIIAIOTCS OCHOBHBIE PE3YIIb-
TaThbl pa0OTHI.

C uenpro aKTUBU3aLMU HAy4YHOU paboThl cTyeHTOB MuHHCTEPCTBO 00pa3oBa-
Hus Poccuiickoit denepannu, OTpACIEBBIE MUHUCTEPCTBA U KOMUTETHI M IPYTUE 3a-
MHTEPECOBAHHBIE OpPraHM3allMi MPOBOASIT KOHKYPCHl Ha JIydllyl0 Hay4dHO-
HCCJIEIOBATEILCKYI0 pabOTy CTYIEHTOB, BBICTABKH, KOH(MEPEHIIMHU, OJIMMITUAbI U
IPYrUe€ MEPOIPUATHUS, MOPSAIOK MPOBEACHUS KOTOPBIX OIPEAEIAETCS COOTBETCTBY-
IOIIUMU TOJIOKEHUSMHU.

Hayunast paGota siBiisieTcs BaXKHBIM 3JIEMEHTOM IMOATOTOBKU CIELMAIUCTOB U
MMEET 1IEJIbI0 PA3BUTHE Y CTYAEHTOB HAaBBIKOB HCCIIEA0BATEIBCKON U MPOEKTHOM pa-
00TbI, JIMYHOE TOJYyYEHUE ABTOPOM PaOOThl aHAIMTUYECKHUX, MPAKTUYECKUX, HAYY-
HBIX pe3yJbTAaTOB C UCIOJIb30BAHUEM 3HAHUN, TPUOOPETEHHBIX B yUeOHOM IMpoIlecce
U CaMOCTOSITEIBHO.

OTBeTCTBEHHBIN 32 HAYYHYIO pabOTy MpernoiaBareib Kageapbl 00s3aH:

® OKa3bIBaTh KOHCYJBTAIIMOHHYIO U METOAMYECKYIO TTOMOIIb MO BOMPOCaM,

BO3ZHUKAIOLIUM B MIPOLIECCE BBHIMOIHEHUS] HAYYHOU paboThI;
® nepuoanvecku (Mo Mepe HeoOXOIMMOCTH ) OTBEUATh HAa BOIIPOCHI CTY/ICH-
TOB T10 00CYXKaeMOoi MpooIIeMe;
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® I[IPUHATH OTYCT 110 3aJaHHBIM TEMaM U MPC3CHTALNUIO, 3a1aTb BOIIPOCHI H 110
pe3yiibTataM OTBCTOB ITPOCTABUTDL 3a4CT.

.............................................................

Cnedyem nomuums, 4mo camo no cebe uzyuenue Kakou-iuoo

npeoMemuou 001acmu He MONCem SA8IAMbCS KOHEYHOU Yelbl0 HAYYHOLL
pabombsl — paboma 00JIHCHA COOEePHCAMb dIEMEHNbl AKMUBHO20, CAMO-

CMOSIMENbHO20 UCCNEO08AHUSL.

.............................................................

Hayunas paGoTa BbINOJIHSAETCSA CTYJEHTOM UHJUBUAYAIBHO B TECUCHHE CEMECT-
pa. 3aJaHus Ha HAy4YHYIO pabOTy COOTBETCTBYIOT JAHHOMY HAIPABJIEHUIO MOATOTOB-
KM OakajaBpOB U YPOBHIO YUeOHON MOJATOTOBKH CTYACHTOB. PaboTa, BhINIOTHEHHAS B
TEYEHUE CEMECTpa, JOJDKHA 00JIaJjaTh TEMaTUYECKON M JOTMYECKON 3aBEpIIEHHO-
cThi0. PaboTa moimkHaA OBITH HAIpaBiIeHA HA PEIICHHE TEOPETHUECKON MO0 MPaKTHU-
YECKOM 3a71auu, Pe3yabTaThl KOTOPOM MOTYT IPUHECTH MOJIb3Y IS IESITEIBHOCTH Op-

TaHW3aLUH, TPEANPUITUN, YIPEKICHUM.

2.2 3aiaHue HA HAYYHYI0 padoTy

[Ipy BbIMOJSIHEHWHM HAy4YHOW pPabOTHl HEOOXOAMMO BBHIOpPATh PEATbHO CYIIe-
CTBYIOIIEE MPEANPHUITHE, U3YIUTh €ro HH(HOPMAITMOHHOE M TIpOorpaMMHOe odecrieye-
HUE, BBISIBUTH TIPOOJIEMBI, KOTOPBHIC HY)KHO PEIINTh B TUTAHE JATbHEHIIICH aBTOMATH -
3aruu. JKenatenbHO, 4TOOBI Hay4yHas paboTa CTyjAeHTa Obla MPOJOKEHUEM €ro
yueOHOM paboThl M Bxoauia (Kak CTEpPKeHb M XOPOIIUA 3a7e) B BBITYCKHYIO KBa-
TU(hUKAITMOHHYIO paboTy.

Haydnast paboTta SBIsSE€TCS OJHUM U3 BKHEHIITNX BUIOB JEATCILHOCTH JIHO00-
ro By3a. /i GakanaBpoB 1o HampasiaeHuto nmoarotoBku 230700.62 (09.03.03) «Ilpu-
KJagHas nHGOpMaTHKay HaydHas paboTa MpeaycMaTpuBaeT aHAIU3 MPEAMETHOM 00-
JIACTU W TIPOCKTHUPOBaHHE WH(OPMAITMOHHBIX CHCTEM Ha OCHOBE COBPEMCHHBIX WH-
(hOopMaIMOHHO-KOMMYHHKAITMOHHBIX TEXHOJIOTHH.

[Tpu co3gannu WHGOPMAIMOHHONH CHCTEMbI B SKOHOMHUKE IMPOCKTUPOBIIHUKY B
MEePBYIO OYepe/lb HEOOXOAUMO TTO3HAKOMUTHCS C aHajoraMd MH(POPMAIMOHHBIX CH-
ctem (MC) B paccmarpuBaemoii mpeaMeTHONW 00JacTH (HampuMep, B OTIENE KaapoB,
MpU CKJIAJCKOM yueTe, AJIEKTPOHHOM JOKYMEHTOOOOpOTe W T. 1.), 4TOOBl UMETh
IpeICTaBlIeHHEe O TOM, YTO €CTh Ha PBIHKE IMporpaMMHOro obecrneueHus. [lanee
HEO0OXO0IUMO MPOAHATIM3UPOBATH BCE BO3MOXKHBIE cpefibl pa3paborku C u o6ocHO-

BaTh CBOM BBIOOP cpenbl paspadoTku UC. B nocneaHioo ouepeb, IpUCTymas K Ipo-
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€KTUPOBAHHUIO, HAI0 TOCTPOUTH HHPOPMAITMOHHO-JIOTHYECKYI0 Mosienb (SADT-

MOJIENTb) M KOHIIETITYaJIbHYI0 MOJieNb BceX ypoBHel (FR-KB-FA-monenn).

Takum oOpa3zom, OT4ET MO Hay4yHOW paboTe JODKEH BKIIOYATh CIEIYIOIINE

pas3zenbl:

1-i1 pazgen. O630p aHAIOroB HH(GOPMALIMOHHBIX CUCTEM.

2-1 paznen. O6ocHOBaHME cpe/ibl pa3padoTku co3aaBaeMoit C.

3-1 pazgen. Iloctpoenme wuHbogoruueckot monenu cosnaBaemon HC
(SADT-mozmenn).

4-i1 paznen. [loctpoeHue KoHIENTyalbHOM Mojenu Beex ypoBHel (FR-KB-
FA-monenn).

COI[Gp}KaHI/IG BCCX BBIHICIICPCUUCICHHBIX PA3JCJIOB O(IJOPMJIHCTCH B OTUCT H

IMPC3CHTAINIO, 3aIIUTUB KOTOPLIC CTYACHT ITIOJIYHACT «3a4CT» 110 JUCHUILIJINHC.

Huxe (B maBax 3—5 maHHOTO yd4eOHOTO METOJUYECKOro MOCOOus) MpUBEIeHA

CIIpaBO4YHasd I/IH(l)OpMaLII/ISI I10 Ka’KIOMY M3 BBIIICIIPUBCACHHBIX Pa3aciiOB.

2.3 TpeGoBanus K coaepxkaHu0 U 0GoOpPMJIEHHUIO

0TYeTA 10 HAYYHOM padoTe

[Tpu odopmiieHnn oTyeTa Mo HAyYHOUM paboTe Ha MEPCOHATILHOM KOMITBIOTEpE

IPEABSABIISIOTCS CIICAYIONIME O0IIHe TPEOOBAaHUS COTJIACHO 00pa3oBaTeIbHOMY CTaH-
napty By3a OC TYCVYP 01-2013 [2]:

1.

OO6mwmit 00beM MaITMHOMUCHOTO TEKCTa 0€3 MPUIIOKEHHUM JOMIKEH COCTaB-
JATh HE MEHee 25 CTpaHHIl, TeKCT OTYeTa JOJDKEH ObITh HareyaTaH C MH-
TepBasiom 1,5 popmara A4 (210297 mm) mpudrom Times New Roman,
pa3mep mpudrta 12—-14 myHKTOB.

Bce cTpanulipl, BKIItOYas WUTIOCTPALUMU U MPHIOKEHUS, HYMEPYIOTCS IO
nopsanky. IlepBoil cTpanuiield cuuTaeTcsi TATYJIBHBIN JIUCT, HA HEM  Iudpa
«1» He cTraBUTCS, HA CIIEAYIOIMIEH CTPAHMIIC TPOCTABIICTCA IUppa «2» H
T. A. [lopsiAKOBBIN HOMEp IeyaTaeTcs B LEHTPe BEPXHero noJjisi CTpaHu-
upl. Hymepanus crpanuil 10mKHa ObITH CKBO3HOM OT TUTYJIBHOTO JIMCTA JI0
MOCJICAHETO JIMCTa TEKCTa, BKJIIOYas WILTIOCTpAlMU, TaOMUIbl, rpaduky,
auarpaMmbl U T. ., PACHOJIOKEHHBIE BHYTPU TEKCTa WJIM TOCIE HETO, a

TAaKKC IMMPHUITOKCHU.

Oobazamenvuplmu >IEMEHTAMU OTYETa MO HAYYHOM paboTe SABIAIOTCS: TH-

TYJIbHBIN JINCT; 3aJjaHNE Ha BRIMOJTHEHUE HAYYHOU paOOThI (IEpEeUeHb pa3/ieioB, Iie-
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PEUMCIIEHHBIX B M. 2.2); COIepKaHUE; BBEICHUE; OCHOBHAS 4acTh IOKYMEHTA; 3a-
KIIFOUEHHE; CIIMCOK HUCIOIb30BAHHBIX UCTOYHUKOB, IPUIIOKEHHE.

Tumynwbholii aucm CIyXUT OOJOXKKOM JOKyMeHTa (mpumep oQopMIileHHUs
npeacTaBieH B npuiiokennu 1 «lIpumep oTuera nmo HayuHoi padborey»). Ha tutyib-
HOM JIUCTE CTYACHT JIOJDKEH MOCTaBUTh MHUIUANBI U (paMIUIMU, CBOM U PYKOBOJIUTE-
7. HAy4yHOU paboThl. Beien 3a TUTYNBHBIM JIMCTOM MOMEUIAETCS COJIep KaHue, B KO-
TOPOM TPUBOJATCA 3aroJIOBKH pa3leNioB, I1aB, maparpadoB U T. 1. C yKa3aHUEM
CTpaHMII BCEX YacTeHl oTyeTa.

Cooeporcanue BKIIOYACT: BBEICHNE, HANMEHOBAHUS BCEX IJIaB, pa3/eioB, MO/I-
pa3/esioB, MYHKTOB (€CJIM OHU UMEIOT HAUMEHOBAHHUS ), 3aKJIFOUEHUE, CIIUCOK HUCIIOJIb-
30BaHHBIX UCTOYHUKOB, IPHIOKEHUS (Mpy Hanuuuu). CTPOKHU OTJIABJICHUS 3aKaHYH-
BAIOTCSl YKa3aHUEM HOMEPOE CMPAHUY,, HA KOTOPBIX PACIIOJIOKEHO HAYAN0 COOTBET-
CTBYIOUIEH YaCTH IOKYMEHTA.

3aronoBok «Codeparcanuey (C IPOMUCHON OYKBBI) pa3MeIalOT B IICHTPE CTPO-
K1 (CHMMETPUYHO TeKCTy). HanmMeHOBaHUsI, BKIIOUEHHBIE B COJIEpKaHUE, 3aIMChI-
BaIOT CTPOYHBIMU OyKBaMH, HAUUHAsI C MPONMUCHOM OyKkBbI. CoziepKaHUE BKIIIOUAETCS
B 00111€€ KOJMYECTBO CTPAHULL JOKYMEHTA.

B paznene «Beedenue» otyera 00s53aTEIBHO JOJIKHBI OBITh 000CHOBAHBI aKTY-
aNbHOCTh, TEOPETHYECKAs! W MPAKTHUYECKas 3HAYMMOCTh paboThl, CHhOpMYIHpPOBAHA
1eab pabOThl U MEPEUMCIICHBI 3aJa4M, pellaeMble sl JOCTUKEHUS MOCTaBIECHHOM
uenu. O0beM BBeJEHUSI, KaK MPAaBUJIO, HE MPEBBIIIACT 1—2 CTpaHUIl.

OcHnoeénasa yacmos, KaKk NPAaBUIIO, COCTOUT U3 HECKOJBKUX CAMOCTOSITEIbHBIX
pa3zienoB, KaxAbld U3 KOTOPBIX XapaKTEpHU3yeTCs JIOTMYECKOW 3aBEpIIEHHOCTHIO U
P HEOOXOAMMOCTH MOKET ACJIUTHCS Ha MOApa3fesibl U MyHKTHI (3aroyioBok «Oc-
HOBHAsl 4acTh» B OoTUeTe HE mumiercs!). B oCHOBHOM dacTu coaepkutcs 0030p pac-
CMaTpUBaEeMOI MpeAMETHON 00JIaCTH CO CChUTKAMU HA UICTOYHUKH UH(POPMAIIIH.

PekomeHnnyeTcsi B KOHIIE KaXKIOro paszzena GopMyIHpoBaTh KPATKUE BBIBOAbI
(1-2 ab3ama). Pa3aensl OCHOBHOM YacTH JIOJIKHBI OBITH MPOHYMEPOBAHbI, HAYMHAS C
NEePBOTO (88edeHue kK omuemy u 3akioyeHue e Hymepyromes!). Haubonpimuit pazaen
HE JIOJKEH Oosiee ueM B 2—3 pa3a MpeBbIIIaTh HANMEHBIIHA.

B paznene «3axnrouenue» bopmynupyeTcs OCHOBHOU pe3yibTaT paboThl U (10
MTyHKTaM) BBIBOJIBI TT0 PE3yJIbTaTaM BBITOTHEHHOU pabOThI (Kak MpaBuiio, 3—5 BBIBO-
7I0B), a TAKXK€E YKA3bIBAIOTCS BEPOSATHBIC IMyTH U MEPCIEKTUBBI MPOIOKEHUS PAOOTHI.
O0beM 3akiIoueHus, Kak MPaBuiio, He MPeBbIIIAeT 1—2 CTpaHul.

Cnucok ucnonb306aHHbIX UCHOYHUKOE COACPKUT Onbnuorpapuyeckoe Oomnu-

CaHHUC BCCX JIMTCPATYPHBIX UCTOYHUKOB, UCITIOJIb30BAHHLIX B IIPOUCCCC BbIITOJIHCHUA
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HaydHOU paboThl. CBEEHUS O KaXJIOM U3 MCTOYHUKOB PACIOJIaralOT B MOPSIKE UX
YIOMHHAHUS B TeKCTE. 3arojoBok «CIHMCOK UCIOJIb30BAHHBIX HCTOYHUKOBY 3aIHChI-
BaeTCAd CUMMETPUYHO TEKCTY C MIPONMUCHON OYKBBI U HE HyMEpYyEeTCsl.

Cnucok nomKkeH ObITh TPOHYMEPOBAH ISl TOT0, YTOOBI MOXKHO ObLIO CYAMTH
00 ero 00beMe U UMETh BO3MOKHOCTh TPUMEHSITH CCHUIKH K TEKCTY.

[Ipu ccbuike Ha TUTEpATypHbIE UCTOYHUKH B TEKCTE, HAUMHAs C BBEACHUS U
nanee, MPUBOJIUTCS TMOPSIKOBBIA HOMEP MCTOYHHKA, 3aKJIIOYEHHBIA B KBaJpaTHbHIE
ckoOku. [Ipr HEOOXOAMMOCTH B IOMIOJIHEHHE K HOMEPY MCTOYHUKA YKa3bIBACTCS HO-
Mep €ro pasieia, mojpasieinia, CTpaHUIlbl, pUCyHKa wiu Tabmuibl. Hampumep: [2,
pasaen 3], [6, mpuinoxenue b], [24, c. 66, Tabnuia 2.4].

B 6ubinuorpaduueckoM OonMcaHUM MyHKTyalus UCIOJb3yeTcsl 0coObIM 0Opa-
30M, OHA BBIMOJHACT JABE (PYHKIIMH — OOBIYHBIX TPAMMATHYECKUX 3HAKOB MPEIHHA-
HUAW W 3HAKOB MPEAIUCAHHON MyHKTyaIluH, T. €. 3HAKOB, UMEIOMIUX OIMO3HABATEIIb-
HBIM XapakTep aJisi obnacTeil u saeMeHToB OuOnunorpadudeckoro onucanus. [Ipen-
MUCaHHAas MyHKTYallUs CIOCOOCTBYET Pacro3HAaBaHUIO OT/IETBHBIX 3JIEMEHTOB B OMH-
CaHUSIX Ha Pa3HbIX S3bIKAX.

[IpeanucanHas MyHKTyalusi MPEIIECTBYET dJIEMEHTaM M O0JacTsM WU 3a-
KIrovaeT ux. E€ ymorpebnenue He cBsA3aHO ¢ HOpMaMu s3bika. Kax ot obiactu onu-
caHusl, KpoMe TEePBOM, MPEIIECTBYET 3HaK Touka U Thpe. [[podenbl cTaBsITCs ¢ IBYX
CTOPOH TPEINUCAHHBIX 3HAKOB, KPOME TOYKU M 3amsaToil. [Ipu mocTaHOBKEe TOUKH U
3arsTON MPoOes CTAaBUTCS TOJBKO MOCIIE 3HAKA.

B 3aronoBke 6ubmorpaduyeckoro onucaHus, CoAepIKaIieM uMsi aBTopa, yKasbl-
BaeTcs (aMWIMs C 3arjaBHOM OYKBBI, 3aT€M 3aIlsiTasl, 32 KOTOPOU CIIEIYIOT WHUIIHATIB,
pa3elieHHbIE MEX Ty COOO0M MPoOeIoM.

Odopmiienne O6ubIMOTpa®UUECKUX CIUCKOB OCYIIECTBIISETCS TO CHUCTEME
cTaHAapToOB 1Mo uH(opMmaiuu, oubmmoredyHomy u usngarenbckomy aerny (FOCT 7.1-
2003). O6pa3siel 6ubarorpaduyeckoro onucaHus HanOoee BaKHBIX THIIOB JIMTEpPa-
TYPHBIX HICTOYHUKOB (C Y4€TOM TpEeOOBaHUI HOPMATUBHBIX JOKYMEHTOB) MPUBEICHbI
B nipwiioxeHuu 1 «IIpumep oTyera no HayuyHOUH paboTe».

B npunoscenuu mMoryt ObITh IPUMEPHI IEPBUYHBIX IKOHOMUYECKUX JOKYMEH-
TOB (BXOJIHBIE ¥ BBIXOJHBIE ()OPMBI U OJIAHKU WJIH peaibHbIC 3all0THCHHBIC TJOKYMEH-
ThI); uHMOpMaIsi 00 00bekTe mccaenoBanus (pparMeHThl TPOMO3AKUX TaOJHUIl C
OMHMCAHUSIMU CYUTHOCTEH U aTpuOyTOB, pa3IMUHbIE CHPABOYHUKU MPEANPUATHA U
T. 11.).

[Tpu opopmieHNN TEKCTOBOTO MaTepraia He0OXO0AMMO COOJTIOIaTh CIEaYIO0-

e TpeOoBaHuUs:
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1) TekcT oTueTa MOIHKEH UMETh NoJs: JieBoe — 30 MM, mpaBoe — 15 MM, Bepx-
Hee — 20 MM, HIDKHEE — 25 MM;

2) ab3a1] 10JHKCH HAuMHAThCS Ha paccTosiHUH 10 MM OT JIeBOTO Kpasi CTpaHu-
LB

3) Kaxnas riiaBa OT4eTa JOJDKHA HAYMHATHCS C HOBOW CTPAHHMIIBL.

HazBanus rnaB, maparpadoB, MyHKTOB, MOJIIMYHKTOB cienyeT oGOopMIISITH MO
LHEeHTPY U WX MOXHO THCaTh Oojiee KpymHBIM Hipudrom, yem TekcT. [Ipu stom
muQpbl, yKa3bplBalOIIME MX HOMEpAa, HE JOJDKHBI BBICTyNaTh 3a IpaHULly ab3ara.
Touka B KOHIIE Ha3BaHUS HE CTABUTCS.

Ha3Banus rnas, nmaparpad)oB AOKHBI COOTBETCTBOBATh MX HAMMEHOBAHUIO,
yKa3aHHOMY B orjaBjeHuu. Bce cTpanuiibl padoThl JOKHBI COOTBETCTBOBATH OIJIaB-
JICHUIO.

lloouepkusanusn Haumenosanuil enae, napazpaghos u pazcmenmos

mexcma He 0onyckaromcsi!
............................................................. B TEKCTE
JIOTTYCKAIOTCs OOIICTIPUHATHIC COKpAICHUS W TaKHE COKpaIlCHUs,
JUISl KOTOPBIX B TEKCTE OBLIN MPUBEACHBI JIMOO MOJIHAS paciuppoBKa, TUOO0 MPUIIO-
YKEHHBIN CITUCOK COKPAIICHUM.
[Ipumepbl oopmileHHsT OTYETa M0 HAYYHOU pabdOTe MPUBEACHBI B MPUIIOKE-

Huu 1.

2.4 TlopsAOK BHITOJHEHUS U 3AIUTA HAYYHOIH padoThI

Jns mosydeHusi 3adyeTa CTYACHT JOJKEH MPEeACTABUTh WILTIOCTPATUBHBIN
Marepuan (mpe3eHtaums 12—15 cmaiiioB) U oT4YeT O pe3ynbTaTax BBITIOJHEHUS
Hay4YHOU PaOOTHI, CONEPKAIIMA BCE pa3/iesbl, IEPEUUCICHHBIC B 1. 2.2 JAHHOTO T0-
coOusl.

Otyer W mnpe3eHTalUsl BBICBUIAIOTCA MJIA MPOBEPKHU IMpenogaBarento. [Ipu
HEOOXOAMMOCTH OTYET KOPPEKTUPYETCS CTYJEHTOM B COOTBETCTBHH C 3aMEYaHUSIMHU,
CIeIaHHBIMU €My TIpernogaBaTeieM.

3ammTa padoThl COCTOUT B OTBETE HA BOMPOCHI MIPENoaaBatesis Mo pe3ysbTa-
TaM MPOBEPKH MJUIIOCTPATHBHOIO MaTepuaJa (Mpe3eHTallii) U O0T4YeTa Mo Hay4-
HOM paborTe.

B npesenTanuu q0KHBI ObITH 00513aT€BHO OTPAXXEHBI OCHOBHBIE UTOTH pado-
ThI, OLIEHKA UX MPAKTUYECKON 3HAYUMOCTH.
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[Tpumep opopmieHHs U coaep>KaHusl OTUETa MO0 HAYYHOU paboTe mpeacTaBiIeH

B NpujiokeHuu 1. dparMeHT npe3eHTaluy NpeiCTaBiIeH B OTACIbHOM (aiie.
2.5 MeTomos1oru4eckne acneKTbl HAy4YHOH padoThI

2.5.1 MeToa nNpoeKTOB B HAY4YHOI padoTe

Hayunast paboTa HampaBiieHa Ha MOJyY€HUE aHATUTHYECKUX PE3yJIbTaTOB, OT-
HOCSIIIMXCS K U3YYEHHUIO BBHIOPAHHOM MpEeAMETHON 00J1acTH, 0OBEKTOB, UX XapaKTe-
puctuku. Ocoboe 3HaYeHUE UMEIOT (POPMBI U METOJAbl HaydHOU paboThl. OcTtaHo-
BHMCS Ha OJTHOM M3 CaMBIX MTPOTYKTUBHBIX METOJIOB — METO/IC TIPOSKTOB.

Metoa npoekToB. B 0CHOBY MeTO/la MPOEKTOB IMOJIOKEHA HJIes, COCTABIISAIO-
masi CyTh MOHATHS «IIPOCKT», €r0 MParMaTHYECKyI0 HAIPaBIEHHOCTh Ha PE3yJbTarT,
KOTOPBIH MOYKHO TTOJIYYHTh TIPU PEIICHUHN TOW WM WHON MPAKTUYECKH UM TEOPETH-
YEeCKH 3HaYMMOU mpoOsemMbl. MeTo] MpOeKTOB BCEr/la OPUEHTUPOBAH HA CAMOCTOS-
TEIBHYIO JIEATEIBHOCT YUaITUXCsl — HHANBUIYAJTbHYIO, TTAaPHYIO, TPYIIIOBYIO, KOTO-
PYIO ydaliuecs: BBITIOJIHSIOT B TEUCHUE OMPECICHHOTO0 OTpe3Ka BPEeMEHH. DTOT Me-
TOJI OPTaHUYHO COYETACTCS C MHIUBHUAYATbHBIM IMOX0I0M K OOYUYECHHIO.

Metoa npoeKTOB BCerja MpemnoyiaracT peieHne Kako-To mpodsemsl. Pere-
HUE MPoOJIEMbI TIPETyCMaTPUBAET, C OJTHON CTOPOHBI, UCIIOJIB30BAHUE COBOKYITHOCTH
pa3HOOOpa3HBIX METOAOB, CPEJCTB OOyUEHHs, a C APYroil — HEOOXOAUMOCTh MHTE-
TPUPOBAHUS 3HAHUHN, YMEHHUH U3 Pa3IMUHBIX 00JIaCTeH HAYKH, TEXHUKH, TEXHOJIOTHH,
TBOPUYECKUX 00JIaCTEN.

[To cytu nmena, MpPOEKT SIBIISIETCSI CBOETO POJia «JIMCCEpTalMe CTYACHTa», U4TO
MO3BOJIIET TPOBOANUTH AHAIOTMHA C HACTOSIIMMH JTUCCEPTAIMOHHBIMH paboTaMu.
Heo0OxoauMbIM yCIOBHEM METO/AA MPOEKTOB SIBSETCS HAIWYME 3HAYMMOW B HCCIIe-
JI0BAaTEeICKOM, TBOPYECKOM IIIaHE MpOOJeMbl/3aauu, TpeOyromeld HWHTErpUpOBaH-
HOTO 3HaHUS, UCCJIEIOBATEIHLCKOTO TTOUCKA ISl €€ pelieHus (Hampumep, UCCiaenoBa-
HUE W TPOBEICHHUE MPEANPOCKTHON pabOTHI MO CO3/IaHUI0 U pa3paboTke WH(pOpMa-
IIMOHHOM CHUCTEMBI U TIp.).

Oco0eHHOCTH MeTO/1a IPOEKTOB:

1. TlpakTudeckasi, TeOpeTHUECKasi, TO3HABATEIbHAS 3HAYUMOCTh MpE/IoJiara-
€MBIX pe3yJbTaTOB MOXKET BBIpaXKaThCsA, HAaMpuUMep, B Gopme mokiIama B
COOTBETCTBYIOIIHUE CIIYKObI O JeMOrpa)uyeckoM COCTOSTHUU JaHHOTO pe-
TMOHA, 0 (haKTOpax, BIUSIOIIUX HA ATO COCTOSIHUE, TEHACHILMSIX, Mpocie-

JKUBAIOMIUXCA B PA3BUTUU ﬂaHHOﬁ HpO6JICMLI; COBMCECTHOTI'O BBIITYCKaA Ira3c-



18

ThI, IbMaHaxa C pEIopTa)kaMu C MecTa COOBITHIL; B OXpaHe Jieca B pa3HbIX

MECTHOCTSIX, TIJIaHE MEPOIPUATHH U TIp.

2. CamocrosTenbHas (MHANBUAYATbHAS, TTAPHAS, TPYIIIIOBAs) AEATETHHOCTD
yUaTIXCA.
3. CrpyKTypuUpOBaHUE COJIepKaTeIIbHON YacTH MPOEKTa (C yKa3aHUEM I0-

ATANHBIX PE3YJITATOB).

4. Hcnonb3oBaHHWE UCCIENOBATENBLCKUX METOJOB, IPeayCcMaTpPUBAIOUIUX

ONPEAECICHHYIO MTOCIEI0BATENBHOCTD JCUCTBUM:

e ormpejereHue MpoodieMbl U BRITEKAIOIINX U3 HEe 3a/1a4 UCCIIeIOBaHUS
(ucnonmp30BaHME B XOJE COBMECTHOTO HCCIENOBAaHUA METO/Aa
«MO3TOBOM aTaKkuy», «KPYTJIOTO CTOJIa»);

®  BBIBHKCHHUE TUIIOTE3 UX PEIICHUS;

e O0O0CYXJEHHE METOJOB HCCIEAOBaHUS (CTaTUCTUYECKUX METOIOB,
AKCIIEPUMEHTAIILHBIX HAOII0JICHUH U T1p.);

e oO0cyxaeHue Ccrnoco0oB  OQOpMIIECHUS  KOHEUHBIX  pe3yJIbTaToOB
(mpe3eHTaIM, 3a1UT, TBOPUYECKUX OTYETOB, MPOCMOTPOB U 11p.). COop,
CUCTEMaTHU3AIIMs U aHAJIU3 MOJTYyYEHHBIX JaHHBIX;

® TOJBEACHHUE UTOTOB, O(OPMIICHHE PE3YIHTATOB, UX IPE3CHTAIINS;

® BBIBOJbI, BEBIIBUXKCHHNC HOBBIX HpO6H€M HCCICOAOBAaHUA.

2.5.2 PenleH3upoBaHue HAYYHOH PadOTHI CTY/IEHTOB

[TpenogaBatens ¢ kadeapsl Ha OCHOBE U3YUYEHMs] HAy4yHOU paOOTHI CTyAEHTa
IPEICTaBISIET PEUEH3NIO, B KOTOPOM OLIEHUBAKOTCS:

® aKTyaJbHOCTb M30paHHOMN TEMBI, JOCTOBEPHOCTh PE3YyJIbTAaTOB, €€ HOBU3HA,

e cTerneHb 00OCHOBAaHHOCTH HAayUHBIX BBIBOJIOB, PE3YJIbTATOB.

OOBEKTUBHOCTD OLICHKHU MTPEIyCMAaTPUBAET OTPAXKEHUE KaK  TOJIOKHUTEIbHbIX,
TaK U OTPHUIATEIBHBIX CTOPOH paboThl. OTMEUEHHBIE BBIIIE KPUTEPUU SIBISIIOTCS OC-
HOBOTOJIATAIOIIMMH U MPU OLIEHKE PabOThl CTyACHTA.

Tak Kak pereH3upoBaHUE HAyYHOU pabOThI CTYyAEHTa — 3TO HE TOJIBKO YacThb
3aIUTH pabOThI, HO M OTJCIBHBINA MPOIIECC, UMEIOIINI 3HAYEHUE KaK MPOIECC yCo-
BEPILIEHCTBOBAaHMUS HABBIKOB aHalu3a pabOT, KPUTUYECKON OLEHKH, OHO IMEpecTaer
ObITh YETKO OPraHMW30BAaHHBIM TIPOLIECCOM M OOSI3aHHOCTHIO OJHOTO YEJIOBEKa,
TpaHCHOPMHUPYSCh B IUCKYCCHUIO, MPOBOAUMYIO C y4aCTUEM CTY/AEHTa, 3aHUMAlOIIIe-

rocst paboToi HaJ MPOEKTOM.



Cnedyem ommemums 0OUH OYEHb CYUJECMBEEHHBIU MOMEHM. 8 CIIy-
yae UCNONb308AHUS UYHCO20 Mamepuaia b6e3 CCblIKU Ha asmopa u uc-

mormukpa60ma cmyaeHma He 3acdumsleaemcH.

HO3TOMY CTYACHT YIKC C IICPBLIX IIAI'OB B HAYKE TOJIKCH NMCTh YCTKYIO YCTa- HOBKY

Ha BAKHOCTH OMOIMOTrpa)nuecKnx CChUIOK U TPaMOTHOE O(DOPMIICHHE CITHMCKA

UCIIOJIb3yeMOM JIUTEPaTyPHI.

2.5.3 Hay4HbIil CTHJIb HAYYHO-HCCJIE0BATEILCKHX PA0OT

Hay‘{HO-I/ICCHeIIOBaTGJII)CKI/IG pa6OTI>I (TGSI/ICBI JOKJIad0B, CTaTbHu, OTYCTBI IIO

IpakTHKaM M T. JI.) CTYJACHTOB UMEIOT OOJIbIIoe 3HaueHe B (popMHUpoBaHUH TTpodec-

CHOHAJIN3Ma 6y,ZIYH_[€FO CricouaJIucTa. KEDKIIEUI N3 HUX — 3TO CaMOCTOATCIIbHOC HAY4-

HO-TIPUKJIIAAHOC HCCIICAOBAHUC, KOTOPOC ABJIACTCA O,HHOﬁ u3 q)OpM OTYCTHOCTH H

KOHTPOJISl 3HAaHUM CTYACHTOB, J0Ka3aTeIbCTBOM MPUOOpETEHUs 3HaAHUM MO U30paH-

HOI po0JIeMe, TBOPUECKUM OCMBICIEHUEM COOTBETCTBYIOIIEH HAYYHOU MBICIIH.

Pe3ynbTaThl HAy4YHOU PabOTHl MOTYT OBITH TPEACTABIEHBI TOJIBKO B MTUCHMEH-

HOI (hopMe U JOJIKHBI XapaKTEPU30BaThCA HATMYMEM HAYYHOTO CTHUJIS.

OcHoeHble yepmobl HAYYHO20 CHUJiA.

TOYHOCTD, SICHOCTh ¥ IIOJTHOTA BBICKA3bIBAHMS;

JTAKOHUYHOCTH B BBIPAXKCHUHU MBICIIH,

HMIMPOKOE UCIIOJIb30BaHNE a0CTPAKTHOM JIEKCUKY;

ynoTpeOIeHHE CJIOB B KOHKPETHOM 3HAUYCHHH,

0E3IMYHOCTE;

MOHOJIOTHYECKHIA XapaKTep BHICKA3bIBAHUS;

MIOCJICIOBATEIBHOCTD;

TECHasl CBSI3b OTJEIBHBIX YacCTCH BBICKA3bIBAHMS (C TOMOIIBIO Pa3BEPHY-
THIX CHHTAaKCUYECKHX KOHCTPYKIIMH C MPUYACTHBIMH, JCCTPUYACTHBIMHU
000poTamMu, MEPEUUCIICHUSIMU );

MCIIOJIh30BaHUE CIIEIU(DUIECKON TEPMUHOJIOTHH, YCIOBHBIX 3HAKOB U 000-

3HAUYCHUU.
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3 AHAJIOTM MPOTrPaMMHOI0 MPOAYKTA

3.1 XapakTepucTUKAa MPOrpaMMHOIO MPOAYKTA

Mmuorue npodeccuoHabHBIE TPOTPAMMHBIC TTPOIYKTHI CTOSAT HEACIICBO, XOTS
B TIOCJIEIHHAE TO/bl OTHOCUTEIbHASI CTOMMOCTh MacCOBOTO MPOTPAMMHOTO oOecreye-
HHUS TIOCTOSHHO CHI>KaeTcs. Ho Ha pbIHKE 11 MHOTHX THUIOB MPOrPaMMHBIX TPOIYK-
TOB CYLIECTBYIOT aHAJIOTH, KOTOPBIE, IPU TE€X WJIM UHBIX YCIOBUSIX, MOTYT UCIOJIb30-
Barcsa OecruiatHo. Pasymeercs, Ha ajanTaluio U OCBOCHUE TaKMX aHAJIOTOB MPHUXO-
JIUTCSL TPaTUTh BpeMsi, CUJIbI U B psije ciydaeB (puHancel. Ho Bce ke crnenyer npu-
3HaTh, YTO TaKOW MyTh KyJa YeCTHEE W Oe30IacHee, YeM HCIO0JIb30BaHUE KOHTpa-
(haKTHBIX TIPOTrPaMM I10]] HaTyMaHHBIM OIPaBIaHHEM «O4YeHB JTOporoy [3].

Bce nporpaMMbl 0 XapakTepy MCIOJb30BAHUSA U KATETOPUSIM I10JIb30BATEIEH
MOXHO pa3/iesiuTh Ha JBa Kiacca (puc. 3.1) — yTuauTapHble NpOrpamMMbl U IPo-

IpaMMHbIE TPOIYKTHI (M3AEIINS).

[TPOI'PAMMEBI

YTunurapHbele TpOrpaMMbl [IporpammHBIE TPOIYKTHI

Puc. 3.1 — Knaccudukarus nporpaMm 1o KaTeropusiM 1mojib30BaTesnei

Ymunumapuvie npozpammor («porpammsl 11 ceOsi») TpeTHA3HAYCHBI IS
yIOBJIETBOPEHUS HYXKJ MX pa3pa0bO0TyuKoB. Yaie BCEro yTHWJIMTAPHBIE MPOTPaMMBbI
BBITIOJIHAIOT POJIb CEPBHCA B TEXHOJIOTHH OOpaOOTKH JTaHHBIX JIMOO SBIJISIFOTCS MPO-
rpaMMaMu pemieHus (PyHKITMOHAIBHBIX 3a/7a4, He MPeIHA3HAYCHHBIX IS IIUPOKOTO
pacrpocTpaHeHUSI.

Ilpocpammmusie npodykmotr (M3Aenus) NpPEIHA3HAYEHBI JJIS YIOBJIECTBOPEHUS
MOTPeOHOCTEH MOIB30BaTENEH, IMMMPOKOTO PACTIPOCTPAHCHHUS U TTPOTAKH.

B HacTosmee Bpems CyIIECTBYIOT M APYTHE BapHaHTHI JICTAIBHOTO PACIPO-
CTpPaHCHHS TPOTPAMMHBIX MPOIYKTOB, KOTOPHIC TOSIBUIMCH C UCIIOJIb30BAaHUEM TJIO-
OQJIBHBIX WM PETUOHATBHBIX TEJICKOMMYHHUKAITUN:

o freeware — GecruiaTHble TTPOrpaMMbl, CBOOOHO PACIPOCTPAHIEMBbIC, MOJI-

JIEP>)KUBAIOTCS CaMUM TIOJIb30BaTelIeM, KOTOPBI MPAaBOMOYEH BHOCUTH B

HHX HCO6XOI[I/IMBIG HU3MCHCHMUA,


http://www.ssti.ru/kpi/informatika/Content/biblio/b1/inform_man/gl_8_1.htm#program_produkt
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e shareware — HekoMMepueckue (YyCIOBHO-OECIUIaTHBIC) MPOrpaMMbl, KOTO-
pbIe MOTYT MCIIOJIb30BAThCS, KaK MpaBuiio, oecrnaTHo. [Ipu ycnoBun pery-
JSIPHOTO HCTIONB30BAHMS MOJOOHBIX MPOAYKTOB OCYIIECTBISIETCS B3HOC
ONPENEIICHHOW CYMMBI.

Psn npousBoamrencii mcrnonb3yror OEM-npoepammer (Original Equipment
Manufacturer), T. e. BCTpOEHHBIC MPOTPaMMBbI, YCTAaHABJINBAEMbIC Ha KOMITBIOTEPHI
WIH TIOCTaBJIIEMbIE BMECTE C BHIYMCINUTEILHON TEXHUKOM.

[TporpaMMHBII MPOAYKT OOJKEH OBITh COOTBETCTBYIOIIMM OOpa3oM MOJIro-
TOBJIEH K OKCIUTyaTallid, UMETh HEOOXOJUMYI0 TEXHHUYECKYI0 JOKYMEHTAIHIO,
PEJOCTaBIATh CEPBUC U TapaHTUIO HAAEKHON pabOThl MPOrpaMMbl, UMETh TOBap-
HBIA 3HAK M3TOTOBUTENS, a TAKXKE JKEIAaTeIbHO HaJMuue KOoAa rocyAapCTBEHHOU pe-
ructpaiuu. TONbKO NMpU TaKUX YCIOBHUSX CO3JaHHBIA MPOrPaMMHBIN KOMILIEKC MO-
KeT OBbITh Ha3BaH MPOrPAMMHBIM MPOJAYKTOM.

Ilpozpammustii npodykm — KOMIUIEKC B3aHMMOCBS3aHHBIX MPOTPaMM JUIsl pe-
IIEHUs ONpeAesIEHHOW IpoOyieMbl (3aaul) MacCOBOTO CIPOCA, MOArOTOBIIEHHBIH K
pean3alny Kak Jito00i BUJI IPOMBIIIIEHHON MPOTYyKIUH.

[TyTb OT «mporpamm 1ijist ce6sp» 10 MPOTrPAMMHBIX MPOTYKTOB IOCTATOYHO IO~
T'Uii, OH CBA3aH C U3MEHEHUSMH TEXHUYECKON M MPOTPaMMHOM Cpelibl pa3paboTKu U
HKCIUTyaTallMl MPOrpaMM, ¢ MOSBICHUEM U Pa3BUTHUEM CAMOCTOSITEILHOW OTpaciu —
UH(GOPMAITMOHHOTO OM3HEeca, NIl KOTOPOM XapaKTEepHBI pasfeieHue Tpyna Gupm-
pa3paboOTUYMKOB MpOrpamMm, UX JajlbHEWIIas crenuanu3anus, GopMHUpOBaHUE PHIHKA
MPOTPaMMHBIX CPEJCTB M HHPOPMAITMOHHBIX yCIYT.

[TporpaMMHBI€ IPOTYKTHI MOTYT CO37aBAThCSI:

® KaK MHIWBHUIyajbHas pa3paboTKa MoJ 3aKas;

e pa3paboTKa JJIsl MaCCOBOTO PACIIPOCTPAHEHUS CPEIU TIOJTB30BATENICH.

[Tpn mHAMBUAYaTBHON pa3paboTke (upma-pa3pabOTIMK CO3AET OPUTHHAID-
HBI TIPOTPAMMHBIN TPOAYKT, YUUTHIBAIOMIMKA crienu(puKy oOpaOOTKH NaHHBIX IS
KOHKPETHOI'O 3aKa34yHKa.

[Ipu pa3paboTke mjis MacCOBOrO pacmpoCTpaHeHus (upMa-pa3padoTIUK
J0JKHA 00€CTIeYnTh, C OJHON CTOPOHBI, YHUBEPCAIBHOCTD BBIMOJHAEMBIX (HYHKIUN
00pabOTKH JaHHBIX, C APYTOM CTOPOHBI, THOKOCTh M HACTPAWBAEMOCTh MIPOTPAMMHO-
ro MPOJYKTa Ha yCIOBUSI KOHKPETHOTO MPUMEHEHUsA. OTINYUTENbHON 0COOEHHOCTHIO
IPOrpaMMHBIX MPOAYKTOB JODKHA OBITh MX CUCTEMHOCTbh — (DYHKIIMOHAJIbHAS TIOJI-
HOTA U 3aKOHYEHHOCTh peaanu3yeMbIX PyHKIMA 00pabOTKH, KOTOpPbIE TPUMEHSIOTCS B

COBOKYITHOCTH.
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[TporpaMMHBII MPOAYKT pa3pabaThIBaeTCsl HA OCHOBE MPOMBIIIJICHHONW TEXHO-
JIOTUM BBINIOJIHEHUSI IPOEKTHBIX pabOT ¢ NPUMEHEHUEM COBPEMEHHBIX MHCTPYMEH-
TaJIbHBIX CPEACTB IporpammupoBaHus. Crenuurka 3akiI04yaeTcss B yHUKAJIbHOCTH
npoluecca pa3padOTKU alTOPUTMOB U IIPOTrpaMM, 3aBUCSIIETO OT Xapakrepa o0padboT-
K1 MHQOpPMAIIMKM U MCIIOIb3yEeMbIX MHCTPYMEHTANbHBIX cpeAcTB. Ha cozmanue mpo-
IPaMMHBIX MPOJYKTOB 3aTPAYMBAIOTCS 3HAYUTENbHBIE PECYPCHI: TPYIOBbIC, MaTEPHU-
anbHbIe, PUHAHCOBBIC; TPeOyeTCs BhICOKAs KBaNu(pUKalus pa3paboTUHNKOB.

Kak mpaBuiio, mporpamMmHbie MPOIYKTHI TPEOYIOT COMPOBOXKACHHUS, KOTOPOE
OCYIIECTBISICTCS  CHEIUAIM3UPOBAHHBIMU  (PUPMaMU-PACIIPOCTPAHUTEISIMU  TIPO-
rpaMM (IUCTpUOBIOTOpaMu), pexe — pupMamu-paspadorunkamu. ConpoBOXKIEHUE
IpOorpaMM MacCOBOI'O IPUMEHEHHUS CONPSKEHO ¢ OOJBIIMMHU TpyAO3aTpaTaMH — UC-
IpaBlieHuE OOHAPY>KEHHBIX OIINOOK, CO3[JaHIE HOBBIX BEPCUI IPOrPaMM U T. II.

Conpoesoiicoenue npozpammmnozo npodykma — NoJAepKKa paboTocrnocoOHO-
CTH MPOTPaMMHOTO MPOAYKTa, IEPEXO0] HA €r0 HOBbIE BEPCUHU, BHECEHUE U3MEHEHUH,
UCIpaBiieHUE OOHAPYKEHHBIX OLIMOOK U T. II.

[IporpaMMHbIe TPOAYKTHI B OTIWYHE OT TPAJAUIIMOHHBIX MPOTPAMMHBIX H3/E-
Ul HE UMEIOT CTPOrO periiaMEeHTHPOBAHHOTO HAbOpa KaueCTBEHHBIX XapaKTepHu-
CTHK, 337]aBa€MbIX MPU CO3JaHUH MIPOTPAMM, JTHUOO ITH XapaKTEPUCTUKU HEBO3MOKHO
3apaHee TOYHO yKas3aTh WJIM OLICHHTH, T. K. OJTHA U Te ke QyHKIMH 00paboTku, obec-
[€YMBAEMbIE MTPOrPAMMHBIM CPEICTBOM, MOTYT UMETh PAa3IMYHYIO0 INTyOUHY mpopa-
6otku. Jlaxke BpeMsi U 3aTpaThl Ha pa3pabOTKy MPOTPaAMMHBIX MPOAYKTOB HE MOTYT

OBITH ONPEIETIEHBI C OOJIBLION CTETIEHbIO TOUHOCTH 3apaHee.

3.2 OCHOBHbIE XapPAKTEPUCTHKH MPOTPAMMHBIX IPOAYKTOB

OCHOBHBIEC XapaKTEPUCTUKU MTPOTPaAMM:

®  QITOPUTMHUYECKAS CIOKHOCTH (JIOTHKA aITOPUTMOB 00pabOTKH HH(pOpMAa-
wwn);

® COCTaB U I’TyOMHA MPOPaOOTKU peaTu30BaHHBIX (PYHKIIUM 00pabOTKY;

® [IOJJHOTA U CUCTEMHOCTh (DyHKIIHMI 00pabOTKH;

e 00BeM (hailJIoB MpoOrpaMm;

e TpeOOBaHUS K OMEPAMOHHON CHUCTEME U TEXHUYECKUM CpeicTBaM 00pa-
OOTKH CO CTOPOHBI IPOrPAMMHOTO CPEJICTBA;

e 00BEM AMCKOBOH MaMsITH;

® pasMep OINEepaTUBHOMN MaMSTH JUIs 3aIlyCKa Iporpamm;

® THII IIPOIECCOPA;
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® BepCHs ONEPAMOHHON CUCTEMBI;
e HaJWMYHC BHIYMCIUTEILHOM ceTr u np. [4].
[IporpamMHbIe MPOIYKTHI OTJIMYAIOTCS MHOrooOpa3ueM Ioka3arenied Kade-
CTBa, KOTOPBIE OTPAXKAIOT CJIEIYIOIIUE aCTIEKThI:
® HACKOJBKO XOPOIIO (IIPOCTO, HAZEKHO, 3(H(PEKTUBHO) MOKHO HCIIOJIB30-
BaTh MPOTrPaMMHBIN MPOJIYKT;
® HACKOJBKO JIETKO IKCITyaTUPOBATH IPOTPAMMHBINA MPOAYKT;
®  MOJKHO JIM UCTIOJIb30BaTh MPOTPAMMHBIN NPOAYKT MPU U3MEHEHUU YCIOBUS
ero npuMeHeHus u jap. (puc. 3.2).
Moobunsnocms TPOTPAMMHBIX TPOJIYKTOB O3HAYAaeT MX HE3aBUCUMOCTH OT
TEXHUYECKOT0 KOMIUIEKCA CUCTEMbl OOpaOOTKU JTaHHBIX, OMEPAIlMOHHON CpEJbl, ce-
TEBOW TEXHOJIOTUU 00paOOTKH TaHHBIX, CICIUPUKU TPEAMETHONU 00JIACTH U T. II.

JlepeBo XapakTEpPUCTHK KayecTBa IPOTrPAMMHBIX IPOJYKTOB MPEACTABICHO HA
pucyHke 3.2.

> MoOWIBHOCTD

NCXO/JHAS none3HoCTh HanexHocthb

v

\ 4

DddheKTUBHOCTH

OO0was noJIe3HOCTh
VY4er yenoBeuecKkoro

dakropa

MPOrpaMMHOI0 MPOAYKTA

Y

\ 4

YAOBCTBO skcmutyaTtanuu

Monudunupyemoctsb

A\ 4

KoMMyHHMKAaTHBHOCTB

Puc. 3.2 — JlepeBo xapakTepuCTUK KauecTBa MPOrPaMMHBIX TPOIYKTOB

MoOunbHbIl  (MHOTOIIIATGOPMHBIA) MPOTPAMMHBIA MPOAYKT MOXKET ObITh
YCTAaHOBJICH HA PA3JIMYHBIX MOJENSIX KOMITHIOTEPOB M OIEPAIMOHHBIX CHUCTEM, Oe3
OTPaHUYCHHUI Ha €r0 SKCIUTyaTaIldi0 B YCIOBHUSAX BBIYUCIUTEILHON ceTh. DyHKITUU
00pabOTKH TaKOTO MPOTPAMMHOTO MPOYKTa MPHUTOIHBI JIJIT MAaCCOBOTO MCITOJIb30Ba-
HUs 0€3 KaKux-JIM00 U3MEHEHUM.

Haoescnocmsp paboThl IPOTPAMMHOTO TPOAYKTa OIMPEACNSICTCS yCTOWYHUBO-
CTBhIO B paboTe MporpamMM, TOYHOCTHIO BBITIOJHEHHUS MPEANUCaHHbIX QyHKUIUNH 00pa-

0O0TKH, BO3MOXHOCTBIO JUATHOCTUKHM BO3HHUKAIONIUX B MPOIECCE PabOThI MPOrpaMm
OIIHOOK.
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Ipghexmuenocms TPOrpaMMHOTO MPOJYKTA OILICHUBAETCS KAaK C MO3UIUN
IPSIMOTO €ro Ha3HA4YeHHs — TpeOOBaHUM MOJIB30BATENS, TAK U C TOYKH 3PEHUS pacxo-
J1a BEIYUCITUTENBHBIX PECYPCOB, HEOOXOIUMBIX ISl €70 SKCIUTyaTallUU.

Pacxo/1 BEIYMCIUTENBFHBIX PECYpCOB OIICHHBAETCS 4epe3 00beM BHEIIHEH ma-
MSATH IS pa3MEIIeHUsT IPOrpaMM B 00bEM ONEpPATUBHON MaMSATH TSl 3aITyCcKa IMpo-
rpaMM.

Yuem uenoeeueckozo gpakmopa oznavaer obGecrieueHue APyKeCTBEHHOTO MH-
Tepdeiica s pabOThl KOHEYHOTO IMOJIb30BATENS], HATMYME KOHTEKCTHO-3aBUCHUMOMN
MOJICKAa3KU WJIM 00yYaroieil CUCTEMBI B COCTaBE MPOTPAMMHOIO CPEJCTBA, XOPOIIEH
JIOKYMEHTAIMH I OCBOCHUSI M UCIOJIb30BAHUS 3aJI0’KEHHBIX B MPOrPAMMHOM CpeJl-
cTBe (QYHKIMOHAIBHBIX BO3MOKHOCTEH, aHAJIU3 U JUATHOCTUKY BO3HUKIIUX OLIHOOK
U JIp.

Moouguuupyemocms TPOTrpaMMHBIX IPOJYKTOB O3HA4yaeT CIIOCOOHOCTh K
BHECCHHUIO M3MEHEHUH, HalpuMep paciupeHue (QpyHKIui oOpabOTKH, Mepexo] Ha
JIPYTYI0 TEXHUYECKYI0 0a3y oOpabOTKH U T. TI.

Kommynuxamuenocms porpaMMHBIX TPOJYKTOB OCHOBaHA HAa MaKCHMAaJIbHO
BO3MOKHON WX WHTErPallMH C APYTHMH MPOTpaMMaMH, OOecTiedeHnn OOMeHa J1aH-
HBIMH B 001X hopMaTax MpeAcTaBiICHHs (IKCIOPT/UMIIOPT 6a3 JaHHBIX, BHEPCHHE
WJIU CBS3bIBAaHKE OOBEKTOB OOPAOOTKH U JIp.).

B ycrnoBusix cymiecTBoBaHuUs PhIHKA MPOTPAMMHBIX MPOAYKTOB BaXKHBIMU Xa-
PaKTEPUCTUKAMHU SIBIISTIOTCS

® CTOMMOCTB;

® KOJMYECTBO MPOJAK;

e BpeMs HAXOXCHUS Ha PBIHKE (ITMTEILHOCTH MPOIAXK);

® W3BECTHOCTH (PUPMBI-pa3pabOTIMKa U IPOTPAMMBI;

® HaJIMYME MPOTPAMMHBIX MTPOTYKTOB aHAJTOTHYHOTO Ha3HAYCHUSI.

[IporpammHBI€ MPOAYKTHI MACCOBOTO PACTIPOCTPAHECHHUSI POTAFOTCS IO TICHAM,
KOTOPBIC YUYUTBHIBAIOT CIIPOC W KOHBIOHKTYPY PBIHKA (HAJIMYUE W IICHBI TIPOTPaMM-
KOHKYPEHTOB). bosbllioe 3HaueHre MMeeT MPOBOAUMBIA (GUPMOIl MapKETHUHT, KOTO-
PBIN BKJIFOYAET:

e (hopMHpOBaHWE TTOJUTHUKH IICH JIJI 3aBOCBAHUS PHIHKA;

® IUPOKYIO PEKIAMHYIO KAMITAHUIO MPOTPAMMHOTO MTPOTYKTA;

® CO3JaHME TOPTOBOM CETH IS peaii3alii NPOrpaMMHOIO MPOAyKTa (Tak

Ha3bIBAEMbIC JTUJICPCKHUE U TUCTPUOBIOTEPHBIC IICHTPHI);
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e o0ecreyeHue CONMPOBOXKACHUS U FapaHTUHHOTO OOCTY>KMBAaHUS IMOJIb30BA-
TeJlel MPOrPaMMHOTO MPOAYKTA, CO3JaHUE ropsiueil JIMHUU (OTepaTUBHBIN
OTBET Ha BO3HHKAIOLIME B MPOLECCE IKCILTYyATALMKU IPOIPAMMHBIX IPOIYK-
TOB BOIIPOCHI);

e 0OydeHHe Moab30BaTeICH MPOrpaMMHOTO TPOIYKTA.

Crnenmndukoii MpOrpaMMHBIX MPOAYKTOB (B OTJIMYKE OT OOJBITMHCTBA IPO-
MBIIIJICHHBIX U3/IEIHI) SBISETCA TaKXKE U TO, YTO MX AKCILTyaTalusl JOJKHA BBIMOJ-
HSTHCSA HA MPABOBOM OCHOBE — JIMIICH3MOHHBIE COTJIAIIEHUSI MKy pa3pabOTUMKOM U
MIOJI30BATESIMU C COOJIFOZICHMEM aBTOPCKHUX IpaB pa3paOOTUYMKOB MPOTrPaMMHBIX

ITPOIYKTOB.

3.3 MapKeTHHIOBbIe MCCJIe0BAHMSI PbIHKA IPOrPAMMHBIX CPEACTB

Ecnu nporpaMMHBINA MPOAYKT CO3/1a€TCA MOJ 3aKa3 M MPEIIOJIaraeTcs BbIXO/
Ha PBIHOK MPOTPAMMHBIX CPEICTB, MAPKETUHT BBIIOIHIETCS B MMOJHOM O0OBEME: U3Y-
4aloTCA NPOrpaMMHbIE MPOAYKTHI-KOHKYPEHThI U aHaJIoru, 00001atoTcs TpedoBaHus
MOJI30BATENE K MPOrpaMMHOMY MNPOAYKTY, YCTaHABIMBAETCS MOTECHIHMAJIBbHAS €M-
KOCTh pbIHKa CObITa, Ta€TCs MPOTHO3 LIeHbl U 00beMa npojax. Kpome Toro, BaxHo
OLICHUTh HEOOXOJUMBIEC ISl pa3paOOTKU MPOTPAMMHOIO MPOJAYKTa MaTepuajbHbIE,
TPYAOBblE U (DMHAHCOBBIE PECYPCHl, OPUEHTHUPOBOUHBIE JJIUTEIBHOCTH OCHOBHBIX
ATAIOB JKU3HEHHOTO IMKJIA IPOTPaMMHOTO MpoayKTa [3—4].

Ilpoekmuposanue cmpykmypsl IpOrpaMMHOIO ITPOJIYKTa CBA3aHO C aJITOPUT-
MU3aIMeN mpoiecca 00pabOTKU aHHBIX, AeTanu3anued QyHkiui o0paboTku, pas-
paboOTKOM CTPYKTYpbI MPOrPaMMHOI0 MPOAYKTA (APXUTEKTYPbl MPOTPAMMHBIX MOAY-
Jei) W/uim CTPYKTYpbl MH(pOpMalMoHHOW 0a3bl (0a3bl JaHHBIX) 3aJa4d, BEIOOPOM
METOJIOB U CPEJICTB CO3/IaHUSI MPOTPAMM-TEXHOJIOTUH MPOTPAMMHUPOBAHUSI.

Ilpozpammuposanue, mecmuposanue u omaadKka NTPOrpaMM SIBIISIFOTCS TE€X-
HUYECKON peau3aineil MPOSKTHBIX PEIICHU U BBITIOJHSIIOTCS ¢ TTIOMOIIBI0 BHIOpaH-
HOTO MHCTPYMEHTapHsi pa3paboTyuika (QJIrOpUTMUYECKHE SI3bIKU M CHCTEMBbI MpPO-
IrPaMMHUPOBAHUS, UHCTPYMEHTAJIbHbBIE CPEJIbl pa3paOOTUUKOB U T. 11.).

Jlyis 6OABIINX U CIIOKHBIX IMPOrPAaMMHBIX KOMILIEKCOB, UMEIOIIUX PAa3BUTYIO
MOJYJIBHYIO CTPYKTYPY MOCTPOCHHMS], OTJENbHbIE padOThl JAaHHOTO ATara MOTYT BbI-
MOJIHATHCS NapalijiesibHO, 00ecleurBasl COKpallleHHe OOIIero BpeMEHU pa3pabdOoTKH
MIPOrpaMMHOr0 MNpoAyKTa. BakHass posib NPUHAIUIEKUT UCHOJIB3YEMBIM IPHU 3TOM
MHCTPYMEHTAJIBHBIM CpPEJICTBaM IPOTrPaMMHUPOBAHUS M OTJIAAKH Iporpamm, I0-
CKOJIbKY OHH BIIUSIIOT HA TPYAOEMKOCTh BBIIOJHEHUS paboT, UX CTOUMOCTb, KaUYECTBO

CO3JaBaCMbIX IMPOIpaMM.
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JloKymenmuposanue npozpammnozo npooykma sBisercs o0s3aTeNbHbIM BH-
JIOM paboT, BBITIOJIHIEMBIX, KaK MPaBUIIO, HE CAaMUM Pa3pabOTYMKOM, a JIUIIOM, CBS-
3aHHBIM C PAaCIpPOCTPAaHEHUEM U BHEIPEHHEM MPOTrpaMMHOTO NMpoaykTa. JlokymeHTa-
Usl JOJDKHA COJiepaTh HEOOXOAMMbIe CBEJICHUS IO YCTAaHOBKE U OOECIEUEHHUIO
HAJEKHOM paboOThl MPOTPAMMHOTO MPOAYKTA, MOJIACPKUBATH MOJIB30BATENCH MPH
BBITIOJTHEHUH (PyHKUIUNA 00pabOTKH, ONpenessTh MOPSA0K KOMIUIEKCUPOBAHUS PO-
IrPaMMHOTO TIPOAYKTa C IPYTUMH IporpaMMaMu. Y CIeX paclpoCTpaHeHUs U IKCILTY-
aTalUu MPOrpaMMHOTO MPOAYKTA B 3HAUUTEIILHOM CTETIEHH 3aBUCHUT OT KayecTBa €ro
JTOKYMEHTaIuu [4].

Ha mamnHHOM ypOBHE IPOrpaMMHOTO MPOJIYKTa, KaK MPAaBHUIIO, CO3JAt0TC:

® aBTOMAaTU3MPOBaHHAsI KOHTCKCTHO-3aBUCHMas oMot (HELP);

® JIEMOHCTpAI[MOHHBIC BEPCHH, PAOOTAIONINE B aKTUBHOM PEXHUME IO THUILY

oOy4Jaronmx cucTteM (JEKTPOHHBIM y4eOHHK) MM B IMACCUBHOM PEXUME
(ponuk, MynbTQUIBM) — Ul AEMOHCTPAUU (PYHKIIMOHAIBHBIX BO3MOMXHO-
CTe MPOrpaMMHOTO MPOAYKTa M MH()POPMAIMOHHOW TEXHOJOTHH €r0 HC-
MOJIb30BAHUS.

Tpebyercs mocTostHHasi MpPOrpaMMa MapKETHUHIOBBIX MEPONPHUSATHI W MOJ-
JACPKKA TPOTPAaMMHBIX MPOAYKTOB. BHauame mpogaka mpOrpaMMHOTO MPOIyKTa
UIET BBEPX, 3aTE€M HACTyMaeT CTaOWIM3aIusl MPOJax IMPOTPAMMHOIO MPOIYKTA.
dupMa-pa3paboTUUK CTPEMUTCS K MAaKCUMaJIbHOW JUIUTEIBHOCTH MEepuoia CTaOUIhb-
HBIX IIPOJaK Ha BHICOKOM YpoBHeE. [lanee mpoucxoauT najeHrue oobeMa rmpojax, uTo
ABJISIETCS CUTHAJIOM K M3MEHEHHMIO MAPKETUHTOBOM MOJUTUKU (UPMBI B OTHOLLIEHUU
JAaHHOTO MPOrPaMMHOTO NPOAYKTa, Tpedyercs Moaudukainus JaHHOTO IMPOJYKTa,
M3MEHEHHUE IICHBI WIH CHATHUE C MIPOJAXKH.

OKcrutyatalys IporpaMMHOTO MPOAYKTa UAET NapajuleIbHO C €ro COMPOBOXK-
JCHUEM, MPHU 3TOM IKCIUTyaTalisl IpPOrpaMM MOKET HAUMHATHCA U B Cllydae OTCYT-
CTBHUSI COIPOBOXICHUS WM MPOJOJIKATHCS B CIydae 3aBEPIICHUS COMPOBOKICHHUS
eme Kakoe-to Bpems. [lociie CHATHS TMpOrpaMMHOTO TPOAYKTa C MPOAAKU OMpese-
JICHHOE BpeMs TaKKe MOXKET BBITIONHATHCS €r0 COMpoBOXKIeHHe. B mporecce skc-
[UTyaTallid TPOTPaMMHOTO TPOJIYKTa MPOW3BOAUTCS YCTpaHEHHE OOHAPYKEHHBIX
OLIMOOK.

CHsATHE TPOrpaMMHOTO TPOAYKTa C MPOJAKH W OTKA3 OT COINPOBOXKICHUS
IPOUCXOJIAT, KaK MPaBUJIO, B CIIy4ae M3MEHEHHUS] TEXHUYECKOW MOJIUTHKU (PUpPMBI-
pa3zpaboTuuka, Hed((HEKTUBHOCTH PabOTHI MPOrPAMMHOTO MPOIYKTA, HATMYHUS B HEM

HEYCTPaHUMBIX OIMIMOOK, OTCYTCTBHUS CIIPOCA.
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JIMMTEeTbHOCTh KU3HEHHOTO IUKJIA IS PA3JIMYHBIX MPOTPAMMHBIX MPOAYKTOB
HeoauHaKoBa. J1is GONMBIIMHCTBA COBPEMEHHBIX MTPOTPAMMHBIX MPOIYKTOB JTUTEIIh-
HOCTb XKM3HEHHOTO IMKJIA u3MepsieTcs B rogax (2—3 roma). XoTs JOCTATOYHO YacToO
BCTPEUAIOTCS Ha KOMITBIOTEpaxX M JaBHO CHATHIE C MIPOU3BOJICTBA MPOTPaMMHBIE TIPO-
IYKTHI [4].

Oco0eHHOCTh pa3pabOTKU MPOTrPaMMHOTO MPOJAYKTa 3aKJII0YaeTCSd B TOM, YTO
Ha HaYaJbHBIX dTAlax MPUHUMAIOTCS PEIICHHS, peaTn3yeMble Ha TIOCISAYIONINX dTa-
nax. JlomymieHHbpIe OMMOKHU, HalpuMep, Mpu crenudukanuu TpeOoBaHUN K Mpo-
IPaMMHOMY TPOIYKTY, MPUBOAAT K OTPOMHBIM MOTEPSIM Ha IMOCIICAYIONIUX 3Tarmax
pa3pabOTKH WIIA IKCILTyaTalliy MPOTPaMMHOTO MPOAYKTA U JaKe K HEYCIIEXy BCETO
mpoekTa. Tak, Mpu HEOOXOAMMOCTH BHECEHHS M3MCHCHHHA B CICIU(PUKAIAIO TIPO-
IPaMMHOTO TIPOJIYKTa CIIEyeT MOBTOPUTH B MOJTHOM O00OBEME BCE MOCIEAYIONIUE ITa-

ITBI ITPOCKTUPOBAHUA U CO3AAaHUs ITPOTIrPaMMHOIO ITPOJAYKTA.

3.4 3amuTa NPpOorpaMMHBIX POAYKTOB

[TporpaMMHBI€ TTPOIYKTHI M KOMITBIOTEPHBIC 0a3bl JAHHBIX SBISIOTCS TPEIMe-
TOM HMHTEJUICKTYAJIBHOTO TpyJa CIEIUAIMCTOB BBHICOKON KBanmudukamuu. [Ipomecc
MPOCKTUPOBAHUS U PeaTH3alMy MPOTPAMMHBIX MPOAYKTOB XapaKTePHU3YyeTCsl 3HAUU -
TEJIILHBIMUA MaTEPHUAJIbHBIMU W TPYAOBBIMH 3aTpaTaMH, OCHOBAaH Ha WCIIOJIb30BaHUU
HAYKOEMKHUX TEXHOJIOTUH W MHCTPYMEHTApHs, TPeOyeT MPUMEHECHUSI U COOTBETCTBY-
IOIETO YPOBHSI JOPOTOCTOSAIICH BBIYMCIUTENBHOW TEXHUKH. DTO OOYCIOBIUBACT
HEOOXOIMMOCTh TPUHSTHSI MEp 10 3alluTe WHTEPECOB pa3padOT4HMKa MPOrpaMMm M
co3zaTenieil KOMIBIOTEPHBIX 0a3 JTaHHBIX OT HECAHKIIMOHUPOBAHHOTO WX HCIIOJIB30-
BaHus [5—7].

[IporpammHoOe obecrieueHue SBISETCS OOBEKTOM 3alIUTHI TAKXKE U B CBSI3U CO
CIIO)KHOCTBIO U TPYIOEMKOCTBIO BOCCTAHOBIICHHSI €0 PabOTOCIIOCOOHOCTH, 3HAYH-
MOCTBIO POTPAMMHOTO o0OecrieueHus st padoThl HHOPMAITMOHHON CUCTEMBI.

3amuTa mporpaMMHOTo obecredeHust mpecieayeT ABe elu:
1) orpaHuYeHHE HECAHKIMOHUPOBAHHOIO JOCTya K MporpaMmaM HIIn
PEIOTBPAIEHIE UX MTPETHAMEPEHHOTO Pa3pyIICHUS U XUIICHHUS;

2) WCKIIOYCHUE HECAHKIIMOHMPOBAHHOTO KOMHMPOBAHUS (THPAKUPOBAHWS)
nporpamwm [5].

[IporpamMMHBIi MPOAYKT U 0a3bl JaHHBIX JOJDKHBI OBITH 3alUINEHBI MO HE-

CKOJIbKHMM HaIIPaBJICHUAM OT BOSI[GfICTBHHI
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1) dvenoBeka — XHIICHHE MAITMHHBIX HOCUTENECH U TOKYMEHTAIUU MPOrPaMM-
HOro oOecnedyeHus; HapylleHHe paboTOCHOCOOHOCTH MNPOrpaMMHOIO Ipo-
TyKTa v JIp.;

2) anmaparypbl — TOJAKIIOYEHHE K KOMITBIOTEPY allapaTHBIX CPEICTB IS
CUMTBHIBAHUS MPOTPaMM U JAHHBIX WU UX (PU3HUECKOTO pa3pyLIeHMs;

3) crHenuMaNM3upOBAHHBIX MPOTPAMM — MPUBEACHUE MTPOTPAMMHOTO MPOIYKTa
win 0a3bl JAHHBIX B HEPAOOTOCIIOCOOHOE COCTOSIHUE (HAapUMEp, BUPYCHOE
3apakeHHE), HECAHKIIMOHUPOBAHHOE KOMUPOBAHUE MPOTrpaMM U 0asbl J1aH-
HBIX U T. 1.

CaMblii IpoCTOi U JOCTYNHBIN CIOCO0 3aIUTHI IPOrPAMMHBIX IPOAYKTOB U

0a3bl JaHHBIX — OTPAHUYEHHE JOCTYIIA.

KoHTposb focTyna K mporpaMMHOMY MPOAYKTY U 0a3e JaHHBIX CTPOUTCS IMy-
TEM:

® [apOJIBHON 3aAIIMUTHI IPOrPAMM MPHU HX 3AITYCKE;

®  JCIOJIb30BaHMS KJIIOUYEBOIO BHEIIHETO HOCUTENS IS 3allyCcKa IIporpamm;

® OrpaHUYEHMsS MPOrPAMM WJIU JAHHBIX, PYHKIUN 00paOOTKH, TOCTYIHBIX
M0JIb30BaTeNsAM, U Ap. [6].

MoryT TakXke HCIOJIb30BaThCAd M KpUNTOrpaduuecKre METOJbl 3alUThl UH-

(dopmanyu 0a3bl JAHHBIX WM TOJIOBHBIX MPOTPAMMHBIX MOAYJIEH.

[IporpamMHBIE CHUCTEMBI 3aLUThl OT HECAHKIIMOHUPOBAHHOTO KOMWPOBAHUS
MPEA0TBPALIAIOT HEJIMLEH3MOHHOE HUCTOJIb30BaHUE MPOrPAMMHBIX MPOJIYKTOB U 0a3
naHHbIX. [IporpaMma BBINOJHSAETCSA TOJBKO IPH OMO3HAHUU HEKOTOPOTO YHUKAJIBHO-
IO HEKOIIUPYEMOTO KITKOYEBOTO JIEMEHTA.

TakuM KITHOYEBBIM JIEMEHTOM MOTYT OBITh:

® BHEUIHUI HOCHUTEIb, HA KOTOPOM 3aIMCaH HE MOAJIEKAIINI KOMMPOBAHUIO
KITIOY;

® OIpE/CNICHHbIE XapaKTEePUCTUKHU annapaTypbl KOMIIBIOTEPA;

® CHEHUAIBHOE YCTPOMCTBO (3JIEKTPOHHBIN KIIFOU), TOJKIFOYAEMOE K KOM-
NBIOTEPY U MPEIHA3HAYECHHOE JJI BBIJAYM OITO3HABATEIBHOIO KOJIA.

[IporpamMHBI€ CHCTEMBI 3AIUATHI OT KOMMMPOBAHUS IPOIrPAMMHBIX POAYKTOB:

® UJIECHTUPUIMPYIOT Cpedy, U3 KOTOPOW OYJET 3amycKaTbcs Mporpamma;

® YCTaHaBJIMBAKOT COOTBETCTBHUE CPE/bI, U3 KOTOPOU 3amyllleHa Tporpamma,
TOM, I1 KOTOPOM pa3pelieH CaHKIMOHUPOBAHHBIN 3aITyCK;

e BBIPa0ATHIBAIOT PEAKIIMIO HA 3aIyCK U3 HECAHKIIMOHUPOBAHHOW CPEIbI;

® PCTUCTPUPYIOT CAHKIMOHHUPOBAHHOC KOITMPOBAHUC,
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® [POTUBOACHCTBYIOT U3YUEHHIO aJITOPUTMOB U MPOrpamMM PabOThl CUCTEMbI
[5].

Nnentudukaius cpeibl KOMIbIOTEpa 00€CIIeunBaeTCs 3a CUET:

1) 3akperuieHUs] MeCTOPACIIOJIOKEHUS MMPOrPaMM Ha KECTKOM MarHUTHOM
JUCKE (Tak Ha3bIBa€MbIE€ HETIEPEMENIAEMBbIE TPOTPAMMBI);

2) mnpusssku kK Homepy BIOS (pacuer u 3anoMuHaHKE € TOCIEIYIOIICH MTPO-
BEPKOIl MpH 3aMyCKEe KOHTPOJIbHOU CYMMbI CUCTEMBI );

3) NpUBS3KHU K anmapatHoMy (3JEKTPOHHOMY) KJIIOUY, BCTABISIEMOMY B ITOPT
BBOJIa-BBIBO/A, U JIp. [7].
Ha 3anane namGosiee momyssipHbl METOABI IPABOBOM 3aIUTHl MPOrPAMMHBIX
POJYKTOB U 0a3 TaHHBIX, KOTOPBIE BKIIOYAIOT:
® TIaTCHTHYIO 3alIUTY;
® 3aKOH O MPOMU3BOJICTBEHHBIX CEKPETaX;
® JIMIICH3UOHHBIC COTJIANICHUS U KOHTPAKTHI;
® 3aKOH 00 aBTOPCKOM IipaBe [5].
Paznuuator 1Be KaTeropuu mpas:
® DHKOHOMHYECKHE IpaBa, JAIONIME MX OO0JaaaTesisiM MpaBO Ha TOJYYCHHE
HPKOHOMHUYECKUX BBITOJI OT MPOAAKHU WM HUCIIOJIb30BAHUS MPOTPAMMHBIX
IIPOJIYKTOB M 0a3 JaHHBIX;

e MoOpaJbHbIE NPaBa, 00ECIEUNBAIOLIUE 3AUTY JUYHOCTHA aBTOPA B €T0
POU3BEICHUHU.

Bo MHOTHX CTpaHax HECaHKIIMOHUPOBAHHOE KOMMHMPOBAHUE MPOTPamMM B IIENSIX
POJAXKH WM OECIIATHOTO PACIpPOCTPAHEHUSI PACCMATPUBAETCS KaK rOCYJIapCTBEH-
HOE TIPECTyIUIeHUe, KapaeTcs mrpadoM Ui TIOPEeMHBIM 3akiatodeHuemM. Ho, k coxa-
JICHUI0, CaMO aBTOPCKOE MpaBO HE 0OecreurBacT 3alUTy HOBOW WJIEH, KOHIICTIIIUH,
METOJIOJIOTUU U TEXHOJOTUHU Pa3pabOTKHU MPOTrpaMM, MOITOMY TpeOyIOTCS JOMOIHU-
TEIbHBIC MEPBI X 3aIUTHI.

Ilamenmnasn 3auguma yCTaHaBINBAET MPUOPUTET B pa3pabOTKE U MCIOIB30-
BaHUM HOBOTO TMOJXOJla WJIM METOJa, MPUMEHEHHOTO MpHU pa3paboOTKe Mporpamm,
yIOCTOBEPSIET UX OPUTHHATILHOCTb.

Craryc npou3zeoocmeennozo cekpema Njii TPOrpaMMbl OTPAHUYMBAET KPYT
JIUII, 3HAKOMBIX WJIU JOMYIIEHHBIX K €€ dKCIUTyaTallid, a TaKXkKe OMpeeseT Mepy HX
OTBETCTBEHHOCTH 3a pasrilallieHue cekpetoB. Hampumep, ucnob3yeTcs: mapoabHbIi
JOCTYIl K MPOTPAaMMHOMY MPOAYKTY WM 0a3e JaHHBIX, BIUIOTH 10 MapoJjied Ha OT-

JeNbHBIE PEXKUMBI (UTEHHE, 3alUCh, KOPPEKTUPOBKY U T. I1.). [[porpaMmsl, Kak  JIto-
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00l MaTepuaIbHbIN OOBEKT OOJIBIION CTOMMOCTH, HEOOXOIUMO OXPAHATh OT KPaKu
U peHAMEPEHHBIX pa3pyLICHUI.
Jluyensuonnvie coznauwienus pacupoCTPAHSAIOTCS HA BCE aCHEKThl ITPaBOBOM
OXpaHbl MMPOTrPaMMHBIX IPOIYKTOB, BKJIIOYasi aBTOPCKOE MPaBO, MAaTEHTHYIO 3allUTY,
MIPOM3BOJCTBEHHBIE CeKpeThl. Hanbonee 4acTo HCHOIB3YIOTCS JTUIEH3UOHHBIE CO-
IJIAIIEHMs] Ha TIepejady aBTOPCKUX MpaB.
JInueH3uss — A0roBop Ha mnepefadyy OJHHUM JIMLOM (JIMLIEH3UApPOM) APYrOMy
auny (JMUEH3WaTy) MpaBa Ha HMCIOJIb30BaHUE UMEHH, MPOAYKIIUH, TEXHOJIOTUU WU
yciyrd. JIuneH3uap yBEIM4YMBAET CBOU JOXOJbl COOPOM JMUEH3HOHHBIX IUIATEXKEH,
paciupsieT 00JacTb paclpoCTpaHEHUsI IPOrPaMMHOTO MPOAYyTa WU 0a3bl JaHHbIX;
JIMLEH3HMAT U3BJIEKAET JOXOMbI 32 CUET UX TPUMEHEHUS.
B JIMIIEH3MOHHOM COTIJIAIIEHWM OTOBAapHBAIOTCA BCE YCIIOBUS SKCILTyaTallud
IIPOTPaMM, B TOM YMCIE CO3JaHMe Komui. Ha Ka)Kaou KoM MpOrpaMMbl JTOJKHBI
OBITh T€ K€ OTMETKH, YTO ¥ Ha OpUTHHAJIE:
® 3HaK aBTOPCKOro mpasa (00bIYHO ©) M Ha3zBaHUE pa3pabOTUMKa, TOJa BbI-
IIyCKa MPOrpamMMBbl, IPOYUX €€ aTpUOyTOB;

® 3HAaK NaTEeHTHOM 3allUThI WJIA IPOU3BOACTBEHHOTO CEKPETA;

® TOProBbl€ MapKH, COOTBETCTBYIOIIKE MCIOJIB30BAHHBIM B MPOrpaMMe JIpy-
MM MpPOrpaMMHBIM U3aeausiM (00biuHO — ™ y Ha3BaHue (UPMBI-
pa3paboTyuKa MPOrpaMMHOTIO MPOAYKTA);

® CHMBOJI 3apETrUCTPUPOBAHHOTO MPaBa Ha paclpOCTPaHEHHUE POrPAMMHOIO

npoaykTa (00b4HO ®).

Cy1iecTByeT HECKOJIBKO THUIIOB JIMIIEH3UNA HA TPOTPaAMMHBIE MPOIYKTHI.

Hcknrouumenvnuan auyen3us — NpoaaKa BCEX UMYILIECTBEHHBIX IIPaB HA IPO-
IpaMMHBIN TPOAYKT WM 06a3y NaHHBIX, MOKYNATEII0 JUIEH3UN TPEI0CTaBISETCS UC-
KJIFOUATEJIHOE IIPABO HAa WX MCIOJIb30BaHHUE, @ aBTOP WJIM BJaJeliel] MaTeHTa OTKa-
3bIBAETCSI OT CAMOCTOSITEIBHOIO MX MPUMEHEHUS! WM MPEJOCTaBICHUS IPYTrUM JIv-
am.

OTO camblil AOpPOrod BUJ JIMIIEH3UH, K HEMY NMPUOErarT Al MOHOMOJIBHOTO
BJIQJICHUS C LI€JIbIO U3BJICUEHHUS JOMOJHUTEIBbHON MPUOBLIM JIUOO0 C LENbI0 MpeKpa-
IIEHUS CYLIECTBOBAHUS HA PHIHKE TPOrPAMMHBIX CPEJICTB MPOTPAMMHOI0 TPOYKTA.

Ilpocmas nuyen3zua — MUIEH3UAP NPEJOCTABIISIET IPABO JTULEH3UATY UCIIOJb-
30BaTh NMPOTPAMMHBIN MPOIYKT WM 0a3y JaHHBIX, OCTaBJIsIsA 32 cOOOM MpaBoO MpUMe-
HATh UX U NMPEAOCTaBISATh HA aHAJOTUYHBIX YCIOBUSIX HEOIPAHUYEHHOMY YHCITY JIMIL
(JIMLeH3MaT MNpu TOM HE MOYKET CaM BbIJaBaTh CyOJIUIIEH3UHU, MOXKET JIMIIb IPOAATH

KOIMUU MPUOOPETEHHOTO MPOTPAMMHOI0 MTPOIYKTa UM 0a3bl JAHHBIX).
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Takoil Buj JHUIEH3UH MpHOOpeTaroT 1uiep (Toprosen) JuOO0 QUPMBI-
HPOU3BOIUTEINH, UCTIONB3YIOIINE KYIJICHHBIE JIMIIEH3UN KaK COIYTCTBYIOIIUI TOBap
K OCHOBHOMY BHJy JesiTeNbHOCTH. Hampumep, MHOTHE MPOU3BOAUTETN U (DUPMBI,
TOPTYIOIIKE KOMITBIOTEPHON TEXHHMKOH, OCYIIECTBISIIOT MPOJaKy BBIYHCIUTEIBHOM
TEXHUKH C YCTAHOBJICHHBIM JTUIICH3MOHHBIM MPOTPaMMHBIM oOecrieueHrneM (omepa-
[IMOHHAS CUCTEMa, TeKCTOBBIN PEAAKTOP, ANEKTPOHHAs Tabiuia, rpadguyueckre maxe-
THI U T. [1.).

Omuxkemounan nuyen3ua — JUICH3US HA OJHY KOMHUIO MPOTPaAaMMHOTO MpPO-
AyKTa Uiy 6a3pl JaHHBIX. JJaHHBINA TUT JTUIEH3UH TPUMEHSIETCS IPU PO3HUYHOM Tpo-
naxe. Kaxaplii ouimanbHbIN MOKYNATENb 3aKII0YAET JUIEH3NOHHOE COTJIAIEHUE C
POAABIIOM Ha UX MCIOJIb30BaHUE, HO MIPU 3TOM COXPAHAETCS aBTOPCKOE MpaBoO pa3-
paboTuuka.

OKOHOMMUYECKHE OTHOIICHUS MEXAY JIMLEH3MapOM WU JIMLEH3MATOM MOTYT
CTPOMUTHCS Pa3IMUYHBIM 00pa3oM. 3a MpaBo MOJIb30BAHUS MPOTPAMMHBIM MPOJTYKTOM
win 0a30i JAHHBIX BBIIIJIAUYMBAETCS €JMHOBPEMEHHOE BO3HATPAXKICHHE (Iaylliajib-
HBIU JIATEXK), KOTOPOE U ABIIAETCSA (PAaKTHUECKON LEeHOW IuieH3un. Bo3MoxxHbI U 1ie-
PUOIMYECKHE OTUYUCIICHHUS JUIEH3UApy 3a MPaBO TMOJIH30BAHUS B BUJAC POAIMU —
¢uKcHpoBaHHAs CTaBKa B OMpEACNICHHBIE NHTEPBAJIbI BPEMEHHU B TEUCHHUE JCHCTBUSA
JUIICH3UOHHOTO COTJIAIICHUS, KaK MPaBHIO, TMPOIEHT OT CTOMMOCTH MPOTPAMMHBIX
NPOAYKTOB WM 0a3 JaHHBIX.

3akoH 00 OXpaHe MPOrpPaMMHBIX MPOIYKTOB M KOMITBIOTEPHBIX 0a3 JaHHBIX aB-
TOPOM TPU3HAET (PU3UUYECKOE JIUIO, B pPe3yibTaTe TBOPUECKOW NEATEIBHOCTH KOTO-
pOTO OHU CO3/1aHbl. ABTOPY HE3aBHCHUMO OT €0 UMYIIECTBEHHBIX MIpaB MPUHAJIEkKAT
JMYHbIE aBTOPCKUE IpaBa: aBTOPCTBO, UM, HEMPUKOCHOBEHHOCTH (LIE€IOCTHOCTB)
nporpamm mwin 6a3 JaHHBIX.

ABTOpCKOE MpaBO JIEHCTBYET C MOMEHTa CO3JaHUSI MPOrPaMMHOTO MPOIYKTa
wiu 0a3bl JaHHBIX B TEUEHUE BCEW KM3HU aBTOpa U 50 JeT mocie ero cMepTH. ABTOp
MOJXKET:

® BBITYCKATh B CBET; PaCIPOCTPAHATH U MOAU(DHUIINPOBATH;

® BOCHPOM3BOJUTH B JIF000I hopMme, TFOOBIMH CITOCOOAMU;

®  OCYIIECTBIISTH JI000€ NHOE UCIIOJIb30BAHKE TPOrPAMMHOTO MPOIYKTa HIIN

0a3bl maHHBIX [4].

ABTOpCKOE MPaBo HE CBSA3aHO C MIPABOM COOCTBEHHOCTH Ha MaTepHaJIbHBINA HO-
cutenb. VIMyliecTBeHHbIE TpaBa Ha MPOTrPaMMHBINA MPOAYKT WK 0a3y TaHHBIX MOTYT
OBIThH MepeaHbl YaCTUYHO WM MOJHOCTBHIO APYTUM (PU3UYECKUM WU FOPUTUIECKUM

JMgaM 110 10roBopy. I/IMYI]_IGCTBGHHBIC IIpaBa OTHOCATCS K KaTCrOpUH HACJICAYCMbIX.
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Ecnu mporpaMMHBIH TPOAYKT Wik 0a3a TaHHBIX CO3/IaHbI B TIOPSIKE BBHITTOJTHCHHS
CITyKEOHBIX 00S3aHHOCTEH, UMYIIIECTBEHHBIE MpaBa MPUHAJIEKAT pabOTOAATEINIO.

[IporpammHbIe MPOAYKTHI U 0a3bl TAHHBIX MOTYT HUCIIOIh30BaATHCS TPETHUMU
JUIAMH — TIOJIb30BATENIIMA HA OCHOBAHUH JIOTOBOPA C MPAaBOOOIIaIaTEIIEM.

JIumo, mpaBOMEPHO BIIAJICIONICE PK3EMIUISIPOM MPOrpPaMMbl WM 0a3bl JaHHBIX,
BIIpaBe, 0€3 MOJTy4YeHHUsS MAOIMOJHUTENIBHOTO pa3pelieHusl IMpaBooOyagaTens, ocy-
HIECTBIISITh JIIOOBbIE NEUCTBUS, CBSI3aHHBIE C (PYHKIIMOHUPOBAHMEM MPOrPAMMHOIO
POJYKTa WK 0a3bl JaHHBIX B COOTBETCTBUU C €€ HA3HAYCHUEM, B TOM YHUCIIE:

® HCHPABISTH SIBHBIC OIIHOKHY;

® QJaNTUPOBATH MPOTPAMMHBIN MPOAYKT UK 0a3y JaHHBIX;

® H3roTaBJIMBATh CTPAXOBBIC KOIIMH U T. M.
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4 Cpeabl pa3padoTkn MHGOPMALIMOHHONH CHCTEMbI

4.1 CocTaB MH(POPMALTMOHHBIX CHCTEM
Hudmpmauuouuaﬂ cucmema — 5mo 63aUMOCBA3AHHAA COBOK)YN- HOCMb

cpeocme, Memooos8 U NepcoHald, UCHONb3YeMblX OJisl XPaAHEeHUs,

00pabomxu u 8b10ayU UHGOPMAYUU 8 UHMEPeCcax OOCMUNCEHUS NOCMAG-
JIEHHOU Yell.
CoBpeMeHHOe TOHUMaHUe HHPOPMAIIMOHHON CUCTEMBI MPEANOIaraeT UCIob-
30BaHME B KAYECTBE OCHOBHOI'O TEXHUYECKOTO CPEJICTBA MepepadOTKH HHPOPMAIIUH
KoMIibtoTepa. Kpome Toro, Texuuyeckoe BOTUIONICHUE HHPOPMAIIMOHHON CHUCTEMBbI
caMo 1o cebe HUYero He OyAeT 3HaUnTh, €CIIM HE YUTEHa POJib YeIoBeKa, JIJIsi KOTO-
poro npeaHa3HaueHa npou3BoauMasi HHGopmalys u 0e3 KOTOpOro HEBO3MOXKHO €€
MOJIyYEHHUE U MpeicTaBieHuE [8].
Heo6xo1uMo MOHMMATh pa3HUIly MEXIY KOMIbIOTEpaMu U MH(DOPMAIIMOHHBI-
MU cucteMamu. KoMIbrOTephl, OCHAIIEHHBIE CIEIUATN3UPOBAHHBIMU MPOTPAMMHBI-
MU CpPEJCTBAMHU, SIBISIOTCS TEXHUYECKOW 0a30il U MHCTPYMEHTOM Jyisi MH(OpMaIu-
OHHBIX cucTeM. MHpopMalMoHHas cucTemMa HeMbICIMa 0e3 mepcoHanta, B3auMo/ ek -
CTBYIOILIETO C KOMIBIOTEPAMH U TEJIEKOMMYHUKAASIMHU.
B HOpMaTHBHO-TIPAaBOBOM CMBICIIE MH(OPMAIIMOHHAS CUCTEMa OIPEACNIICTCS
KaK «OpPraHU3allMOHHO YMHOPSI0YEHHAss COBOKYIHOCTH JOKYMEHTOB (MAacCUB JIOKY-
MEHTOB) M HMH(POPMAIMOHHBIX TEXHOJOTHUW, B TOM YHCIE M C HCIOJIb30BAHUEM
CPEACTB BBIYUCIUTEIHLHON TEXHUKHU U CBSI3H, PEATU3YIOMIUX UH(POPMAIMOHHBIE TIPO-
LIECChI» .
B uenom wuH(pOpMAIMOHHBIE CHUCTEMBI OMPENETSIOTCS CICAYIONIMMHU CBOM-
CTBAMU:
e r00as uHpopMaIMOHHAs CUCTEMA MOXET OBITh MOJIBEPTHYTa aHAIMU3Y, 0-
CTpOEHA U yTMpaBliieMa Ha OCHOBE OOITUX MPUHIIAIIOB TOCTPOEHUS CUCTEM;
e uHGOPMAIMOHHASA CUCTEMA SBIISICTCS] TMHAMUYHON U Pa3BUBAIOIIEHCS;
® IIpU NOCTPOCHUH UHGOPMAIIMOHHON CUCTEMBbI HEOOXOIMMO UCIIOJIH30BATh

CUCTEMHBIN MOJIXO0/I;

3akon PO «O6 nudopmanin, MHGOPMATH3AIUK U 3ALIHTE HH(GOPMALIUK OT
20.02.1995 r., Ne 24-®3.
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®  BBIXOJHOM MPOAYKIMEH HH(DOPMAIIMOHHON CUCTEMBI SIBIIsIETCSI mHpOpMa-

1S, HA OCHOBE KOTOPOM MPUHUMAIOTCS PEIICHMS;

e WHPOPMAINMOHHYIO CHCTEMY CIEIyeT BOCIPUHHMATh KaK YEJIOBEKO-

MAIIIMHHYIO CHCTeMy 00paboTku uHpopmariuu [9].

Brenpenune nHGOPMAIIMOHHBIX CHCTEM MOXET CIIOCOOCTBOBATH:

® MOJyYCHHIO 00Jiee pallMOHAIBHBIX BAPHAHTOB PEIICHUS YITPABICHYECKUX

3a/1a4 3a CUeT BHEIPEHHS MAaTEeMaTHICCKUX METOJIOB;
® 0CBOOOXKIEHNIO PAaOOTHUKOB OT PYyTHHHON paOOTHI 3a CUET €€ aBTOMaTH3a-
LIUH;

e 00ecIeYeHunto TOCTOBEPHOCTH HH(POPMAIINK;

® COBEPIICHCTBOBAHUIO CTPYKTYPHI HH(DOPMAITMOHHBIX TIOTOKOB (BKITFOUASI
CHUCTEMY JOKYMEHTO000pOTa);

® TIPEIOCTABJICHUIO MOTPEOUTEIAM YHUKATBHBIX YCIIYT;

® YMEHBIIICHUIO 3aTpaT Ha MPOU3BOJICTBO MPOJAYKTOB U YCIYT (BKJIIOYask UH-
dopmanuonnsie) [10].

OOmyro CTpyKTypy HMHGOPMAIMOHHONW CHCTEMBI MOXKHO paccMaTpHUBaTh Kak
COBOKYITHOCTb IOJICUCTEM HE3aBUCHUMO OT cephl MpuMeHeHus. B 3Tom cirydae roBo-
PAT O CTPYKTYPHOM TMpU3HAKE KJIacCU(UKAIINH, a TIOJICHCTEMBI Ha3bIBAIOT 00CCTICUH-
BalOImMUMH. TakuMm 00pa3oM, CTpyKTypa Jr000i MHOOPMAITMOHHONW CUCTEMBI MOXKET
OBITH TIPE/ICTABJICHA COBOKYITHOCTHIO 00ECIIEUUBAIOIINX TIOJICUCTEM, CPEIA KOTOPHIX
OOBIYHO BBIJIEISAIOT UHPOPMAIIMOHHOE, TEXHUYECKOe, MaTeMaTU4ecKoe, Mporpamm-
HOE, OPTaHU3AIMOHHOE U TIPABOBOE OOCCIICUCHHE.
............................................................. Hupopmanuonnoe

obecneuenue — cOBOKYNHOCMb OUHOU ClU- CIMeMbl KIacCUPUKayuu u

KOOUPOBAHUsL UHOpMayul, YHUDUYUPOBAH- HbIX CUCTEM
OOKyMeHmayuu, cxem UH@GOPMAayUOHHbIX NOMOKO8, YUPKY- TUPYVIOWUX 8
Opeanu3ayuu, a Mmakdice Memooosocus NnocmpoeHus 6as

OQHHBIX.

Hasnauenue nojacucreMsl uH@opmayuoHHo20 obecneyeHusi COCTOUT B CBOE-
BpEMEHHOM (hOPMHUPOBAHUU W BbIJa4e JIOCTOBEPHOM WH(OpMALMK JJi1 TPUHSATUS
YIPABJIEHYECKUX PELICHUM.

Jnia co3ganust UHGOPMALIMOHHOTO 0OeCTIeYeHHs] HEOOX0AUMO:
® SCHOE MOHWMAaHME IIeTieH, 3a1a4, (PYHKITHI BCEH CUCTEMBI YIIPaBICHUS Op-
raHu3anmei;
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® BbISIBJICHUE JBIKEHUSA MH(OPMALIMKA OT MOMEHTa BO3HUKHOBEHHS U JI0 €€
WCIIOJIb30BaHMUs HAa PA3JIMYHBIX YPOBHAX YIPABICHUS, IPEACTABICHHON IS
aHaJli3a B BUJIE CXeM WH(OPMAIMOHHBIX TIOTOKOB;

® COBEpILEHCTBOBAaHUE CUCTEMBI TIOKYMEHTOOO0POTA;

® HaJU4YME U UCNOJIb30BAaHUE CUCTEMBI KJIACCU(PUKALNY U KOAUPOBAHMS;

® BIIQJICHHE METOIOJOTHEN CO3AaHMsI KOHLIETITyadbHbIX HH(POPMAIIMOHHO-
JIOTUYECKUX MOJIEJICH, OTpa)KaroInX B3aUMOCBs3b HH(POPMAIIUH;

® CO3JaHHE MacCHUBOB MH(OpMAIIMU HA MAIIMHHBIX HOCUTENSAX, YTO TPEOyeT

HaJIM4YUA COBPCMCHHOT'O TCXHHUYCCKOT'O o0OecIeueHHS.

4.2 Cucrembl ynpasJennusi 6azamu 1anabix (CYB/)

4.2.1 Knaccupurkanusa CYB/]

[Io cTeneHun yHUBepPCAJbLHOCTH pa3inyaroT aBa kiacca CYB/I:

1) cucreMsl 00mIETO HA3HAYCHUS;

2) crenuaau3upoBaHHbIe cucTeMbr [11].

CYB/] obweco naznauenusn He OPUSHTUPOBAHBI HA KAKYIO-JIHMOO MPEIMETHYIO
005acTh UM Ha UH(GOPMAIIMOHHBIE MOTPEOHOCTU KAKON-TMOO TpyMIbl MOJb30BaTE-
nen. Kaxnas cucrema Takoro pojaa peanusyercs Kak NpOrpaMMHBIA NPOIYKT, CIO-
COOHBIN (PYHKIIMOHUPOBATH HA HEKOTOpOH Mozaenn IBM B omnpeneneHHol onepaiu-
OHHOW CHCTEME, M MOCTABJISIETCSI MHOTUM IOJIb30BaTENIM KaK KOMMEPYECKOE H3[Ie-
mue. Takue CYBJ] 06manaroT cpecTBaMu HACTPOMKY Ha paboOTy ¢ KOHKPETHOU 0a3oi
nanubix. McnonszoBanue CYB]I o01iero Ha3HaueHHs B KAYECTBE MHCTPYMEHTAIBHO-
ro CpelcTBa i CO3JaHMsl aBTOMAaTU3UPOBAHHBIX MH()OPMAIIMOHHBIX CHCTEM, OCHO-
BaHHBIX Ha TEXHOJIOTMU 0a3 JaHHBIX, MO3BOJIAET CYIIECTBEHHO COKpAILATh CPOKH
pa3paboOTKH, SKOHOMHUTH TpynoBbie pecypcbl. Otum CYBJl mpucyum pa3BuThie
(yHKUIHOHATBHBIE BO3MOXKHOCTH U JIaXke onpeesieHHas (yHKIMOHAIbHAas U30bITOY-
HOCTBb.

Cneyuanuzuposannsie CYB/] co3aatorcst B peIKUX CIIy4asix MPU HEBO3MOXK-
HOCTH WJIM HerenecooOpasHocT ucrnonbzoBanus CYB]] obmero naznauenus [12].

CYB/] 06uiezo naznauenusn — 310 CIOXKHBIE TPOTPAMMHBIE KOMIUIEKCHI, TTPET-
Ha3HA4YCHHbIE IS BBIIOJIHEHUSI BCEW COBOKYMHOCTH (DYHKIUMN, CBA3AHHBIX C CO3/a-
HUEM M dKCIUTyaTanuei 6a3bl JaHHBIX HH()OPMALMOHHON CUCTEMBI.

PeiHok mporpammuoro o6ecneuenus 11K pacronaraer 6oJbliuM YUCIOM pas3-

H006pa?>HI>IX 110 CBOUM q)YHKHHOHaJIBHBIM BO3MOKHOCTAM KOMMCPUYCCKHUX CHCTEM
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yOpaBieHus 0a3aMu JTAHHBIX OOIIET0 Ha3HAYCHMS, & TAKKE CPEJCTBAMU UX OKPYKe-
HUA MPAKTUYECKH JIJIS1 BCEX MACCOBBIX MOJENIEH MAIIMH U U1 Pa3IuyHbIX ONepaiu-
OHHBIX CUCTEM.

Hcnonp3yemsie B HacTosimee Bpemst CYBJ oOmamatoT cpeactBamu obecmeye-
HUS [ETIOCTHOCTU JITAHHBIX U HAJIEKHOW OE30MMacHOCTH, YTO JAeT BO3MOXHOCTH pa3-
paboTYMKaM TrapaHTUPOBATh OOJBIIYI0 0€30MaCHOCTh JAHHBIX MPU MEHBIIMX 3aTpa-
Tax CHJI Ha HU3KOYPOBHEBOE MporpaMmmupoBanue. [IpoaykTel, GpyHKIIMOHUPYIOIIKE B
cpeae Windows, BBITOHO OTJIMYAIOTCS YAOOCTBOM IOJIb30BATEIILCKOTO MHTEepdeiica
Y BCTPOCHHBIMU CPEJICTBAMU MOBBIIIEHUS MPOU3BOAUTEIHLHOCTH.

PaccmoTpum ocHOBHBIE XapakTepucTUkH HekoTopeix CYBJl — nmuaepoB Ha
pPBIHKE TIPOrpamMM, MpeJHA3HAUYCHHBIX KakK Ui pa3padO0TYMKOB HH(POPMAIMOHHBIX
CUCTEM, TAK U JJIsI KOHEYHBIX MOJIb30BaTENEH.

[To TexHoJsiorum 00padoOTKM JaHHBIX 0a3bl JAHHBIX MOAPA3AEISAIOTCS Ha IICH-
TpaJM30BaHHBIC U pacnpeaeacHubie [11-12].

Ilenmpanuzosannasa 6a3za NaHHBIX XPAHUTCS B MaMSTU OJHON BBIYUCIUTEIb-
HOM cucTeMbl. ECIM 3Ta BBIUMCIHTENbHAS CUCTEMA SIBISETCS KOMIIOHEHTOM CETH
DBM, BO3MOXKEH paclpe/ie]IeHHbIN TOCTYI K TaKoi 6aze. DTOT CIocod MCTOJIb30Ba-
HUs 0a3 JaHHBIX YacTO MPUMEHSIOT B JTOKaIbHBIX ceTsax [1K.

Pacnpeodenennaa 0aza NaHHBIX COCTOUT U3 HECKOJBKUX, BO3MOXHO IEpece-
KAIOMIMXCA WIM Jake MyOIupyOIMUX JAPYT Jpyra 4acTei, XpaHUMbIX B Pa3IHMUHbIX
OBM BprunciauTeabHol cetu. Pabora ¢ Takoi 0a30i OCYIIECTBISETCS C TOMOIIBIO
CUCTEMBI yIpaBjieHus pacnpeneneHHon 6azoi ganasix (CYPBI).

[To cmocoby mocTyna K JaHHBIM 0a3bl JAHHBIX Pa3NEAtOTCS HA 0a3bl JaHHBIX
C JIOKAJIbHBIM 00CMYnOM 1 0a3bl IAHHBIX C YOAIeHHbIM (cemesvim) oocmynom. Cu-
CTEMBI IICHTPATU30BaHHBIX 0a3 JAHHBIX C CETEBHIM JOCTYIIOM MPENAINOaraiT pas-
JTUYHBIC apXumexmypsvl TOJTOOHBIX CUCTEM:

e (paitn-cepsep;

e KiHMeHT-cepBep [12].

daiin-cepBep. Apxurektypa cucteM B/l ¢ ceTeBbIM JOCTYHOM MpeAnosiaraet
BBIJICJICHUE OJIHOM M3 MAIllMH CETH B KauyeCTBE IEHTpabHOM (cepBep ¢aiioB). Ha
TaKOW MAalIMHE XPAHUTCS COBMECTHO HCIIOJIb3yemas LeHTpaimu3oBaHHas bJI. Bce
JpYTye MalIuHbI CETH BBITIONHSIOT (DYHKIIMU pabOYUX CTaHIMM, C MOMOIIBIO KOTO-
PBIX MOJAEP>KUBACTCS JOCTYI MOJIb30BATENBCKOW CUCTEMBI K IIEHTPATM30BaHHON Oa-
3¢ JaHHbIX. Daiisibl 0a3bl JAHHBIX B COOTBETCTBUU C IMOJIH30BATEIBCKUMU 3alIpOCaMu
MepeIaroTCsl Ha pabouyne CTaHIMM, T/I€ B OCHOBHOM M MPOU3BOIUTCS 00padoTka. [1pu

0O0IBIION MHTEHCUBHOCTHU A0CTYyIla K OAHHUM U TEM KC NAHHBIM ITPOU3BOJUTCILHOCTD
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uH(pOPMallMOHHON cucTeMbl manaeT. [lomp3oBarenn MoOryT co3iaBaTh Ha paboumx
CTaHUMSIX JOoKajibHble BJ[, KOTOpBIE HCIONIB3YIOTCS MMU MOHOIOJIBHO. KoHuenuus

¢aiin-cepBep ycIOBHO 0TOOpaXkeHa Ha pucyHKe 4.1.

[ (I>a1‘i.11-cepBep } :] — XpaHenue

— O6paboTka

[Tepenaua (baI/UIOB BJI nnst 06paboTku

S

PaGouue cTanuuu

Puc. 4.1 — Cxema o6pabotku undopmanuu B b/l no npunmuny daitn-cepsep

KiauenT-cepBep. B 3T0l KOHIENIMU MOAPA3yMEBACTCA, YTO TOMUMO XpaHe-
HUS LIEHTPAIN30BaHHON 0a3bl TaHHBIX IIEHTpalbHas MalldHa (cepBep Oa3bl TaHHBIX)
JOJDKHA 00€CIIeYnBaTh BBIMOJHEHUE OCHOBHOTO 00beMa 00pabOTKH JaHHBIX. 3aIpoc
Ha JaHHBIC, BBIIABa€MbI KIIMEHTOM (paboueil CTaHIMEeH), MOPOKIAET MOUCK U U3-
BJICUCHHE JAHHBIX Ha cepBepe. M3BneueHHble aHHbIe (HO HE (aiiibl) TpaHCIOPTH-
PYIOTCSI IO CETH OT cepBepa K KiueHTy. Crnenudukoi apXuTeKTyphbl KJIUEHT-CEPBEP
SIBJISIETCS MICTIOJIB30BaHKE sA3bIKa 3anmpocoB SQL. KoHmenius KiueHT-cepBep YCIOBHO

M300pakeHa Ha pUCyHKe 4.2.

Cepgep 0a3b1
AAHHBIX

TpaHcnopTHpOBKa U3BIEYEHHBIX JaHHBIX U3 b/

! ~

Paboyne cTanunuu

Puc. 4.2 — Cxema o6paboTku uadopmanuu B b/l mo nmpuHImmy KimMeHT-cepsep

CucreMsl YHpaBJIICHUA Oazamu JaHHBIX pasACIIsAIOTCs Ha CCPBCPHLIC U KIIMCHT-
ckue [13].

IIpumepor cepsepuvix CYBJI. Caché, DB2, Firebird, Informix, Ingres,
InterBase, MSDE, MS SQL Server, MySQ, mSQL, Oracle, Pervasive SQL,
PostgreSQL, Sybase ASE, Sybase ASA, Sybase 1Q, Teradata, TMUHTEP, Mnesia, H2.
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Ilpumepvr knuenmckux CYB/]. DataFlex, dBase, MS Access, Paradox,
OpenOffice.org Base, Sav Zigzag.

4.2.2 Kopnopatusubie CYB]{

(DOYHKUMOHUPOBAHUE TMPAKTUYECKHA JIFOOOTO COBPEMEHHOIO MPEANPHUSATHSA
HEMBICIUMO 0€3 MaHUIYJISIIIUU TaHHBIMU, CBSI3AHHBIMU C €0 MPOU3BOJACTBEHHOM Jie-
arenbHOCThI0. Hepenko 3(h(exkTUBHOCTh €ro NeAaTenbHOCTH U KOHKYPEHTOCIOC00-
HOCTh Ha PhIHKE TOBAPOB WJIU YCIYT HEMOCPEACTBEHHO CBS3aHbI C TEM, aKTyalbHBbI JIU
ATU JIaHHBIE U JOCTYIHBI JIM OHM OOpalaronuMcs K HUM TOJIb30BaTesIM (MpUuyYeM
HEPEJKO HE TOJBKO MOJIb30BATENISIM JIOKAIBHOM CETH, HO M MOCETUTENSIM KOpIiopa-
tuBHOTO \Web-cepBepa U coTpyaHUKaM, OOpalIafOIUMCs K HAUM C MOMOIIBIO MO-
OMIBHBIX YCTPOUCTB). C 3TOM 1EIBI0 MPUMEHSIOTCS pa3IUYHbIC apXUTEKTYPhl Pu3n-
YEeCKOro XpaHCHHs JTaHHbIX, Takue kak Storage Area Network (SAN) mmu Network
Attached storage (NAS), a Takxe crcTeMBbl yIIpaBIeHUs Oa3aMu TaHHBIX, ITPEIHA3HA-
YEHHBIE JJIS1 JIOTUYECKOM OpPraHU3alliy JaHHBIX U OCYIIECTBICHUS JOCTYNA K HUM.

KopnopatuBHble naHHBbIE OOJBUIMHCTBA KOMIIAHUW Celyac XpaHATCA B PeEIlsi-
uuoHHbIX CYDB/I.

B mpocreiiiiem cinydae kopnopatuBHas MH(GOPMAIMOHHAS CHCTEMA, WCIONb-
sytomasgs CYBJI, coctoutr U3 AByX OCHOBHBIX KOMIIOHEHTOB: cepBepa 0a3 JaHHBIX,
YIPABJISIOMIETO TAaHHBIMU Y BBIMOJHAIOUIETO MOCTYMAKIIUME OT KIMEHTCKUX MPUIIo-
KEHUH 3aMpOoChl, U CAMHUX KJIMEHTCKUX MPUIIOKEHHM, 00ecreuynBaommx narepdenc
MOJIb30BATENS U MOCHUIAIOIIMX 3aIPOCHI K cepBepy. IMeHHO cepBep 0a3 JaHHBIX MO-
KET MaHUIYJIUPOBaTh (haililaMu, B KOTOPBIX XPAHATCS JaHHBIE, BBIMOJIHATH MOJIb30-
BaTEJIbCKHUE 3alPOCHI, MOANEPKUBATH CCHUIOYHYIO LIEIOCTHOCTh JTaHHBIX, 00eCIeyn-
BaTh JIOCTYIl K HUM, OCYIIECTBISITh PE3EPBHOE KOMHPOBAHUE JAHHBIX M MPOTOKOJIH-
pOBaTh OlEpaliy, CBI3aHHBIE C UX U3MEHEHHUEM.

K coBpemennbiM pensitinoHHbIM CYBJI npeabsaBIiisitoTes clieyromue TpedoBa-
HUS:

® macwmaoéupyemocms, TO €CTb CHIOCOOHOCTh OJTHOBPEMEHHO 00CTYUBATh

0oJbIlIee KOJIMYECTBO MOJIb30BATEIBCKUX 3alPOCOB C TOW K€ CKOPOCTHIO
MIPU MPOTIOPITUOHATBHOM 3TOMY KOJIMYECTBY YBEIWYEHUU OO0BEMa IMpeso-
CTaBIIIEMBIX PECYPCOB (MPOLIECCOPOB, ONEPATUBHON MAMSITH U T. 11.);

® QocmynHocmb, TO €CTh MOCTOSIHHAs BO3MOXKHOCTH TOJIyY€HHsI OTBETa Ha

3anpoc;
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®  HAOEHCHOCMb, TO €CTb MUHUMAJbHAsL BEPOSATHOCTh COOEB, a TaKXKe HaJU-
Yhe CpEICTB BOCCTAHOBIIEHHSA JAHHBIX Mocie cOOEB, pEe3epBUPOBAHUS U
nyOIMpOBaHHS;
®  YnpaenaemMocmsp, TO €CTh MPOCTOTA AAMUHUCTPUPOBAHUS U KOHPUTYPUPO-
BaHUs, @ HEPEIKO M HAMYHME CPEJCTB aBTOMATHYECKOrO0 KOH(UTYypUpPOBa-
HUs (00BIYHO HAOOP CPEACTB AAMUHUCTPUPOBAHMS BKIIFOYAET CPEICTBA CO-
3naHusl 06a3 MaHHBIX U UX OOBEKTOB, MHCTPYMEHTHI PEIUIMKAIMN JaHHBIX
MEXy Pa3IMYHBIMU CEPBEPAMHU, YTHIINTHI YIPABICHUS MOJIb30BATEISIMU U
rpynmnamMu, cpeicTBa MOHUTOPUHTA COOBITUM, CPEACTBA MPOCMOTPA IJIAHOB
BBIIIOJIHEHHUS 3alIPOCOB, YTUIUTHI MUrpanuu u3 apyrux CYB/I);

® Haauuue cpedcme 3aujimsl TAHHBIX OT IIOTEPU U HECAHKIIMOHUPOBAHHOTO
J0CTyNa,;

® nodoepicka cmanoapmuvlx mexanuszmos oocmyna k oannvin (ODBC,
JDBC, OLE DB, ADO) [14, 15].

Kak npaBuiio, oTCyTCTBUE KaKOrO-TMOO U3 3TUX MPU3HAKOB MPUBOAUT K TOMY,
YTO JaXe y HEIUIOXOW MO JIpyruM norpedutenbckuM cBoiictBaM CYBJl obmactsb
IPUMEHEHUS OKA3bIBA€TCA BECbMA OTPAaHUYECHHOM.

Tak, CYB/l ¢ mioxoil MacmTabupyeMOCThIO, YCIEIIHO NPUMEHSBILIASCA TPH
HeOoJIbIIOM 00pabaThiBaeMOM 00bEME JaHHBIX, OKa3bIBAETCS HEMPUTOJHON MPHU €ro
poCTe, U HEPEIKO €€ MPUXOJUTCS 3aMEHATh Ha APYTYI0; IPU 3TOM HEU30€KHbI Ompe-
JICJICHHBIE 3aTpaThl HA MEPENUCHIBAHUE CEPBEPHOTO Koja. JIMIIHME 3aTparsl HA aj-
MUHUCTPUPOBAHKE OOBIYHO TOKE HUKOMY HE HYXHbI. [I1moxue mMacmrabupyeMocTs U
JOCTYIHOCTh BJIEKYT 3a COOOM JOIMOJIHUTENbHBIE 3aTpaThl pabOyero BPEMEHHU CO-
TPYJAHUKOB, MPOCTOU, & TAKXKE IMOTEPI0 KOMIIAHMEW KIMEHTOB, OTYasBIUIUXCS J0-
KAATHCS HYXHBIX JAHHBIX Ha KOPIOPATUBHOM CaliTe€ U BBIHY>KJIEHHBIX OOpaTUTHCS
Ha CalT KOHKYPEHTA.

NmenHo nosTomy auaepsl pbiHka koprnopatuBHbIX CYB/] cTpemsiTes Kk mpous-
BOJICTBY IPOJIYKTOB, YJIOBJIETBOPSIOIIMX BCEM BhIIIEyKa3aHHBIM TpeboBaHusM. Kpo-
M€ TOro, KaK MpaBWJIO, MOJ0OHBIE MPOAYKTHI CYIIECTBYIOT NJii HECKOJbKHUX ILIaT-
dbopM, a HEPEIKO U B Pa3HBIX PEAaKLMsIX, MPEIHA3HAYEHHBIX IJIs1 pEUIEHUs! pa3HO00-
Pa3HbIX 3a/lay UM OOCIYXKMBaHUS PA3IMYHOIO KOJIMYECTBA JAHHBIX U MOJb30BATE-
nei. M3 mocnenHux TeHAeHUUM pa3BuTus kopnopatuBHbix CYB]] ciemxyer oTMETUTh
noepkky XML u Web-cepsrucos XML.

CymiecTByeT /1Ba TUIIA PENSIIIMOHHBIX 0a3 TaHHBIX:
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1) omneparusHubie, uau OLTP (OLTP — On-Line Transaction Processing), 6a3b1
naHHbBIX. OOBIMHO B 3TH 0a3bl JAHHBIX OCYILECTBISIETCS UHTEHCUBHBINA BBO/T
JAHHBIX, @ BOT YUCJIO aJJPECOBAHHBIX K HUM 3alPOCOB HEBEIIUKO;

2) XpaHWIWIIA JaHHBIX, IPUMEHsEMbIC, KaK MIPABHIIO, B aHAIMTUICCKUX TPH-
JIO)KCHUSIX U CHUCTEMax MOJJICPKKU MPHUHATUS permeHnii. K HuM 00bI9HO
aapecyeTcsi 0OJBIIOE YKCIO 3alPOCOB, HO BBOJ JTAHHBIX B HUX HE CTOJb
uHTeHCcHBEH [13].

OtMetum, uto MHOrHe coBpemeHHble CYBJ] ¢ ycnexoMm moaaep:KuBarT CO-
3naHue 0a3 JaHHBIX 000WX THIIOB — BCE OMpENENseTCs TeM, Kak OyAeT CIpOeKTUpO-
BaHa CTPYKTypa AaHHBIX. OJHAKO HEPEAKO IJIS CO3JaHUsl XPAHWUJIUI TaHHBIX MpPU-
Menstores cnennanbibie CYBI, cioco0 xpaHeHus MTaHHBIX B KOTOPBIX OCOOBIM 00-
pa3oM ONTUMHU3UPOBAH JIJIs YCKOPEHUS BBINOJIHEHUS 3ampocoB. U, kak npaBuio, co-
smanne OLAP-xpaHunwi, OCHOBaHHBIX Ha HEPEIIIMOHHBIX MHOTOMEPHBIX 0azax
JAHHBIX, TPEOyEeT HAIMYUS OT/IETbHBIX CEPBEPHBIX MPOYKTOB.

B 3akmroueHne oTMETUM, U4TO CYIIECTBYIOIIME Ha CETOHSIIHUN IEHh BO3MOX-
Hoctu CYBJ/] Begymux mpou3BOIUTENEH OTPAKAIOT COBPEMEHHBIE TEHACHUWU pa3-
BUTHSA MH(DOPMAIMOHHBIX CHCTEM, TaKHE KaK HCIIOJIb30BAaHHUE MHOTOIPOIECCOPHBIX
CHUCTEM U pacrpeeieHHON 00pabOTKN JaHHBIX, CO3/IaHUE PACTIPEICTICHHBIX CUCTEM,
MIPUMEHEHUE CPENICTB OBICTPOI pa3pabOTKM NPHIIOKEHUH, CO3/1aHhE CUCTEM TMOJ-
JEP>KKU MPUHSTHS PEIICHUI ¢ UCTIOJIb30BAHUEM aHAIUTUUYECKON 00paOOTKH JaHHBIX,

a TaKyKC€ BCC BO3pacCTaromme Tpe6OBaHI/I$I K HAACKHOCTHU U OTKEBOyCTOfI‘IHBOCTH.

4.2.3 O6ocnoBanue Bbioopa CYB/I npu npoekTupoBaHuu
HH(POPMALMOHHON CUCTEMBI

Hwuxe npusenenst ocHoBHbIE TpeOoBanus kK CYB/I, koTopbie Ha0 yYUTHIBATH
MIPU MPOEKTUPOBAHUN WHOOPMAITMOHHON CUCTEMBI.

1. OcnoBuble nokazateaun CYBJl. Cucrema ynpaBneHus 6a3zaMu JaHHBIX
(CYBJI) oTrBeuaet 3a arperupoBaHre JAaHHBIX U UX MOCIEIYIOIIEe XpaHEHUE U 00pa-
0OTKy.

CYBJl ynpasnserca Ha si3blkax paboTbl ¢ 0azamu nanubix (bJl), Hanmpumep
SQL (Structured Query Language). CYB]] ocHoBaHBI Ha PEISIMOHHON MOJETH JaH-
HbIX. Pensiiimonnas monens — npeactasienue b/l B Bume TaGmauil 1l 1SHCTBUM HaJl
3anucsamMu Ha s3bike SQL. PensiinoHHbIe CHCTEMBI — 3TO CHCTEMBI «aBTOMATHYECKOU
HaBurarmm». SQL — 6onee abcTpakTHbIN 361K, yeM C++, T. K. crocod 3ampoca ocra-

etcst Ha BeIOOp onTumm3atopa CYB/. «Iloctpensitmonnas CYB/» — Hanuumne B pe-
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nsmuonHo CYB/] (haiinoB ynpaBieHrs JTaHHBIME, HE BIMCBHIBAIOIITNXCS B PEIISIIN-
OHHYIO MOJI€Nb, T. €. OOBEKTOB.

Panee maHHbIe XpaHWIUCH TOJNBKO B alaBUTHO-IIM(PPOBOI dopme, Kiaccudu-
IUPOBAIKNCH MO CTAaHAAPTHBIM TUIIaM (CTPOKH, LEJble Ynucha U T. 1.). Teneps crona
BKJIIOUAIOTCA M OMHapHBIE OOBEKTHI: M300pa)KEHUs, BUACO U OOJbIIHe (PparMeHThI
TEKCTa, IO KOTOPBIM MOXET MPOUCXOIUTH IMOUCK.

Hpyrum HeoOxoaumbiM sremeHTOM CYBJ] siBisieTcs BCTpOEHHBIN SI3bIK TPO-
IPaMMHUPOBAHUS JJII aBTOMATH3AIUU TPOIEAYP O0OCITYyKUBAHUS CUCTEMBI M1 00padboT-
ku naHHbIx BHYTpU CYBJ] ee coOctBenHbiMU cpencTBamu. [lomp3oBaTenbckue mpu-
noXeHus B3anmoaeucTByoT B CYB/] B pamkax IByX- WA TPEXYPOBHEBOM KIHEHT-
cepBepHOM apxuTekTyphl. CienoBaTenbHO, (pU3MUECKU cepBep, Ha KOTOPBIA ycTa-
HoBneHa CYDBJI, nazeiBaercs cepepoM bJl. AnmunucrpupoBanne CYB/] Bkitouaer
B ceOs1 co3nanue b/l, ynpasienue u oOcnyxuBaHre HHPPACTPYKTYpHI cepBepa [16].

Buibop CYB]] 3asucum om mex npunoxcenuii, KOmopvimu ona 6y-

oem ynpasisimoCsl.

Buwibop CYB]] — npepocamusa pazpabomuyuxa, a e no1b308amelis.

IIpu evibope CYB/] neobxo0umo pyko8oocmeosamvcsi maxKumu no-

Kasameusmu, KaK macumaoupyemocms, dbblcmpooeticmsue (Kak 6 Gul-
Oope mpanzaKyutl, max u 8 NOCMPOEHUU CLONCHLIX AHATUMUYECKUX Bbl-
bopok), paboma ¢ XML u knacmepnuie pewtenus.

B cpennem ckopoctu padotsr IBM, DB/2, MS SQL u Oracle npumepno oau-
HakoBbl. Ha o0mem oHe BbyienstoTcss Toiabko Cache m3-3a HOBH3HBI MOIXOAa W
0C000# UIC0IOTHH apXUTEKTYPHI [17].

Macmtabupyemoctb. UeM Oosibllie JaHHBIX, TEM CIIOKHEE MU YIIPABISATh.
Hanpumep, CYBJl OraclelOg cymiecTByeT B HECKOJbKHX BapHaHTaX, ¢ Pa3HBIMH
cXeMaMH JMIeH3upoBaHus. i BceX BepCHil CYIIECTBYET OAHO SAPO, BCE BEPCHUU
COBMECTHUMBI.

Myabtuniargopmennocts. Oracle u IBM DB/2 Taxke pacmmpsior Bo3-
MOXHOCTH MAacCIITA0MPOBAHUS: MOXHO MEHATH ammapatHyio miatdhopmy u OC Ha
0oJiee COOTBETCTBYIOIIYIO PACTYIIMM IMOTPEOHOCTSIM Ou3Heca 0e3 MoTeph JaHHBIX,

cMmenbl npukiaaHoro 110 u nepenoaroroBku anMuuuctpatopa b/l
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Knacrepnsie TexHosoruu B npuioxkennu k CYB/], Hanpumep 1o TEXHOIOrUU
Oracle RAC, moBbImAIOT HAAEKHOCTh CHCTEMBI, YIIPOIIAIOT MacIITaOUPyeMOCTh U
CHUMAIOT PacXo/bl Ha Pa3BUTHE HHPPACTPYKTYPHI.

Pazmuunbie CYBJl omimuarorcst xapakTepHbiMu ueptamu. Hampumep, |1BM
DB/2 umeeT coOCTBEHHYIO BBHICOKOTPOU3BOIUTEIBHYIO KIACTEPHYIO CTPYKTYPY, KO-
TOpas MO3BOJIsIET epexoauTh oT Oonbiux RISC-cepBepoB B kauecTBe cepBepoB b/l
Kk Meindpeiimam. Oracle mognep:kxusaer XML DB. Oracle u IBM DB/2 noxaep:xu-
BaroT SQLJ, 4T0 0cOOEHHO BaXKHO B TEJIICKOMMYHHUKAITUH.

2. TpedoBaHus K «padouemMy MecTy» BeO-pa3padoTunka. AHanu3 «padboye-
ro MecTa» pa3paboTdrKa MoJipazyMeBaeT pa3roBop o Bed-cepsepax, CYB]] u s3bikax
HAIMCAHUs CLIEHAPHUEB, T. €. <CKM3HEHHO HEOOXO0IMMOTO» MaKeTa BeO-IIporpaMMuCTa.

Beb-cepBep — aT0 cepBep, npunumMaromiuii HT TP-3anmpock! 0T KIIMEHTOB U BbI-
3piBatomnii HT TP-oTBeThI, Kak npaBuio, BMecte ¢ HTML-crpanuuei, nuso0paxeHu-
€M WM MYJbTUMEIUUHBIM OOBEKTOM. ['0OBOpsS 0 BeO-cepBepe, HMEIOT B BUAY Kak
nporpammHoe obecneuenue (I10), Tak U OTAENbHBIA KOMIIBIOTEP, HA KOTOPOM 3TO
ITO ycraHOBIIEHO.

Knuent (Be6-Opaysep) nojaet BeO-cepBepy 3ampochl Ha MOTy4YeHHUE PECYPCOB,
o0o3navaeMbix URL-anpecamu.

JononHuTenbHbIe QYHKINHN BeO-cepBepa:

e BEJCHUE XypHaJa 0OpalleHUi MOJIb30BATEINS K pECypcaM;

e ayTeHTU(UKAIMA U aBTOPHU3AIIMA TOJIb30BaTEIEH;

® TIOJJEPKKA TMHAMHYECKH TeHEPUPYEMBIX CTPAHHII,

o moanepkka HTTPS zamumennsix coequHeHui ¢ kiueHTamu [18].

CyiecTBYIOT TakXe Jierkue BeO-cepBepbl, Hampumep lighttpd, litespeed,
mongrel.

OHU UMEIOT CIEAYIONINE MapaMeTPh:

e 3(pheKTUBHOCTH (OBICTPOTA PEAKIIHH ),

e MacmTabUPyeMOCTh (JIsI MHOTHX TIOJIb30BATENCH );

e (e30macHOCTH (HE BBIXOIWT JIM 32 JI03BOJICHHBIE paMKH omepanuii; mmdpo-

BaHWE; JIETACT JIK 0oJiee ySI3BUMBIMH COCENICH);

e pPaboTOCIOCOOHOCTh: MIPOBEPSETCS B PEKUMaX OTKa3a U aBAPUHHOCTH;

e cooTBeTCcTBHE cTaHAapTaM (poTokos RFC B pa3HOBHIHOCTSX);

e TUOKOCTh (MOXHO JIM HAaCTPOUTH CEPBEP ISl MPUHATUS OOJBIIOTO YUCIa

3aMpOCOB WM TUHAMUYECKHX CTPAHUIl, TPEOYIOMHUX 3HAYUTEIHHBIX BbI-
YUCJICHUN );
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TpeOoBaHUs K TUIaTGopMe: Ha KaKuX MaTopmMax yCTaHOBIIEH;

YIPABJISIEMOCTD: JIETKO JIM YCTAHOBUTH U 00CIYXUBATh cepep [18].

Jlerkue BeO-cepBepbl MOTYT KOHKypupoBath ¢ Apache u IS, a Takxe coemu-

HATHCSL C HUMHU JIJIs1 YCKOPEHUS pabOThI.

B dem «Jierkoctb» BeO-cepBepOB?

Beb-cepBep siBisieTCss MPOCTHIM, yIOOHO yCTaHABIMBAaEMbIM, HETpeOOBa-
TEIbHBIM U YCTOMYUBBIM (HEKOTOPBIE CTaIM I'POMO3JKUMHU, HapuMep Java
Web Server, AOLServer u Zeus).

Bechb BeO-cepBep crmocobeH MOMECTUTHCS B OAHOM (aiisie, MallliHbl MOTYT
UMETh BCTPOCHHBIE, JOCTYIHBIE Yepe3 BeO YNpaBIAIOIINE KOHCOIM 0e3
CJIOKHOM pa3pa0OTKH U HAKJIAJAHBIX PACXOJIOB.

Be0-cepBepbl UIMEIOT OTKPBITBIA UCXOIHBII KOJI.
CepBuc-opueHTupoBaHHble apxXuTeKTypbl SOA NOBOJIBHO KalpU3HBI, JIET-
KHE cepBephl ObICTpO ycTaHaBimuBaroT SOA 71 IEMOHCTPAITHAA.
HexoToprie nerkue BeO-cepBepbl YCKOPSIOT Mepeaady BUIEO U U300paxe-
Huit Apache BeG-cepBepoM.

Be6-ceprepsl 00bruHO nuinyTest Ha C++, Erlang, Java, Lisp, Perl, Pythonu Tcl.

3adyeM UCIOJIb30BATh PEIKUMN S3BIK?

B nensax oOpa3zoBaHus: MPOTPaMMHUCT MOTYYaeT OMBIT pa0OTHI C SI3BIKOM.
Ha C++ HexoTopwie (aitinbl JOBOJLHO TPOMO3AKHE, B SI3bIKAX BBICOKOTO
YPOBHS YAA€TCs CYIIECTBEHHO YMEHBIIIUTH pa3mep (Haiisios.

S3BIKM BBICOKOTO YPOBHSI 00JIETYAIOT SKCIEPUMEHTAIBHBIE BO3MOXKHOCTH
IPOrpaMMHCTa: BeO-CepBEpHI SIBISIOTCA yIOOHBIM SKCIEPUMEHTATBHBIM
MaTepHAIOM.

Jlerkass momudukanus: nodasinenne HTTP-cepBepa k cylecTByomemMy
MPUIIOKEHHUIO MOXKET MOTPEOOBATh YBEIMUEHUE UCXOTHOTO KOJ/Ia TOJIBKO Ha
HECKOJIbKO CTPOK.

Bce «nerkue» BeO-cepBepbl ABISIFOTCS Y3KOHANPABICHHBIMU 00bekTaMu. B He-

KOTOPBIX MPWIOKEHUSIX yIOP UIET Ha OBICTPOJEHCTBHE, B HEKOTOPHIX — Ha Oe3omac-

HOCTb WJIM PKOHOMMIO naMsaTu. Huke INPUBCACHBI <«JICTKHUC» Be6-cepBepLI C IMpuMce-

pamu:

Vierpanerkue (Cheetah Server, DustMote, fnord, ihttpd, mattous,
Scrinchy, ZWS).

BricokonpousBoautensHbie cepBepsl (cghttpd, darkhttpd, Gatling, Kernux,
lighttpd, Light Speed Web Server, Miniature JWS, Yaws).
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e Kak kmaccel ucnosp3ytorcs Oubmuoreku (EHC, Embedded TCL Web
Server).

e Be0O-cepBepsl, Hanucanubie Ha Python (cdServer, edna).

e BeO-cepBepbl, HanmcanHble Ha Perl m apyrux, MeHee M3BECTHBIX sI3bIKAX
(Camiserver, dhttpd, DNHTTPD, Jellybean, Ins.http, Mongrel, Nanoweb,
Naridesh, OpenAngel, Xavante, XSP).

e BeO-cepBepnl, Hamucanueie Ha C++ (ABYSS, Anti Web HTTPD,
MHTTPD, mini_httpd, Nullhttpd, Seminode, thttpd) [18].

3. TpeboBanusi K anmapaTHLIM M NMPOrPaMMHBIM pecypcam. Paccmorpum
MUHUMAaJIbHbIE TPeOOBaHUS K amlmapaTHbIM U MPOTPAMMHBIM pecypcam JUisi paboTh
BeO-cepBepa Apache, a 3HauuT, U Beell paboThl BeO-niporpammucta [19]. Kak uzBecr-
HO, Apache m3nauansHO OBLT pazpaboTan st paboThl Ha iatdhopmax UniX, teneps
K€ CYIIECTBYIOT U KoHuryparuu, padotaromue nmox Windows XP wmu Vista. Ilo-
ATOMY OBLIO OBbI JIOTMYHO Pa3/elIbHO PAaCCMOTPETh CUCTEMHBIE TPEOOBaHUS JIJIsl pa3-
HBIX TUIIOB IIATHOPM.

CornacHO HCCIIE0BaHUIO, TPOBeACHHOMY Netcraft.com, GOJBIIMHCTBO aKITHiA
pa3paboTyrkoB npuHapIexkanu Apache (47,17%) u Microsoft (23,34%). 13 Bcex ak-
TUBHBIX caiiToB 51,12% paGoranu Ha Apache, 23,99% — na Microsoft. Kacarensno
pacnpe/elieHns phIHKa akIui Torm-cepBepoB, Apache mpuHaiexuT 66,82% Bcex ak-
i, Microsoft nmpunaanexur 18,25%. BeimeykazanHbie 1upbl TOBOJBHO SICHO Jic-
MOHCTpUPYIOT, uTo Apache 3axsatmi 6osee 50% poiaka [19].

4. TpeO6oBaHusi K oOecriedyeHUI0 MH(POPMAIUOHHOM 0e30MaCHOCTH. XaKep-
CKHM aTakKaM TOJIBEP>KEHBI BCE CEPBEPHI. DTO MOXKET OBITh KaK KPYITHAsI KOPITOpAIIHS,
TaK W Majasl CeTh, B KOTOPBIX XaKEPCKUE MPOTpaMMbl CKAaHHPYIOT Bech |P-muamnazon
U UIIYT yA3BUMBbIE MecTa B ceTH. [laxke ecim paboTaTh B JIOKaJIbHOU ceTH, a He B WH-
TEpPHETE, CYIIECTBYET BEPOSITHOCTD 3apaKCHHS TPOSIHAMH depe3 (PIIdII-HOCUTENN WIN
HOYTOYKH.

CaMmble pacmpocTpaHEHHBIE YIPO3bl U MPOOJIEMbI, BOZHUKAIOIINE BCIIEICTBUE
XaKePCKHUX aTak, a TAKXKE MEPBI, MPH MOMOIIN KOTOPHIX MOKHO JTUKBUIHPOBATH ATH
YTPO3bl, MPUBEICHBI HUXKE.

e VYrposa nocryna k daitiam .httppasswd u .httpaccess. Jlanusie daiiasl oT-
BEYAIOT 3a aBTOPU3AIIMIO TI0JIb30BaTeNei. bBopoTbes ¢ 3Tol yrpo30i MOXHO
PETYIAPHO MPOXO/Is aBTOPU3ALHUIO.

e VYrposa mocTymna 4epes3 ys3BUMOCTH IPUI0KEeHUN. DYyHKIIMOHAIBHBINA ypO-
BEHb NIPIJIOKEHUI MOYKET BBI3BIBATH MPOOJIEMBI N3-3a OMMOOK KO/Ia U yTe-

4yeK (HampuMmep, €Clid B INPOrpaMMe CYLIECTBYIOT CKPBITBIE —<JIa3€HKM»
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OBICTPOTO JTOCTYTA K TAHHBIM, KOTOPBIE H3HAYAIHHO MPOTPAMMUCT ~ TTHUCAI
«moJ1 ceOs» I YCKOPEHUS MPOIECCOB OTIAKU MPUIOKEHUS U MPOCTO 3a-
OB yOpaTh). BopoThes ¢ TaHHOM yrpo30i MOKHO MOCPEACTBOM HEIOITYC-
Ka K Koy iporpammbl. Kpome Toro, Mo>XHO TIONMUCKIBATh PO, €ciu pado-
ta uner ox Unix.

VYTIpo3bl MEXKCKPUIITOBON YSI3BUMOCTH (HAmpUMeEp, MOCPEICTBOM TErOB
HTML). C stoii yrpo3oii MOXHO OOpPOTBCS TOCPEACTBOM (DHIBTpAITUU
OTPEICJICHHBIX CUMBOJIOB MPOKCH BEO-CEPBEPOM.

[TpoGiems! iepenotHeHus Oydepa mamstu B Apache. HekoHTposupyembie
MOTOKH JTAHHBIX CIOCOOHBI NMPUBECTH K OTKA3y CE€pBepa aBTOPU30BATh pe-
aNbHBIX MOJB30BaTeNiel. bopoThes ¢ Takoil mpobIeMoit MOKHO MPU TTOMO-
1K peryssipHoro oOHOBIICHUS cepBepa Apache.

CurHaiibl K pa3JIMuHbIM MpoleccaMm. Xakep MOXKET MOChUIaTh CUTHAJIBI pa3-
JUYHBIM TIPOIECCaM M TEM CaMbIM «YOUBAThY» WM «IOPOKAAThY JIUIITHUE
nporecchl. B Heckonpkux Bepcusx Apache ¢ 3Toil yrpo3oit MOXHO 00-
pPOTBCSI MOCPEACTBOM OTPAHMUYEHUS NPAB JIOCTYIAa MOJIb30BATENE K (paii-
JIOBOM CHUCTEME U MPOLIECCaM.

Ko BceM BO3MOXKHBIM Yyrpo3aM MPUMEHSIOTCS CIEAYIOIINE KOHTPMEPHI:

5.

MOCTOSTHHOE 0OHOBJICHHE Apache; MOHUTOPHHT aKTHBHOCTH;

OTIpe/IeJICHUE BTOPKEHUS; TOHUMaHUE KOH(PUTYpALIH;

peryJisipHasi IpOBEPKa MOCPEACTBOM aHTUBUPYCHBIX POTPAMM;
OTKJIIOYCHHE HEHY)KHBIX MOJIYJICH U HEeHY)KHBIX (aitioB Apache;
MEXaHHM3MbI ayTeHTU(UKAIIMK; OS30MacHBIN TOCTyI aaAMHUHUCTpaTopa [19].
Kpurepuu Bp160opa niiatgopmsl 11 pa3padoTKy Bed-NPUIIOKEHHS.

[Tpu HanucaHuu BeO-NPUIIOKEHHSI HEOOXOJUMO YUYUTHIBATh OCOOEHHOCTH — ca-

MOTI'o Be6-HpI/IJ'IO)KeHI/IH " TC IIPOTPaMMHBIC ITIAKCThI, KOTOPBIMHU OHO 6y,ueT JOITIOJIHEC-

Ho [18].

HCO6XOI{I/IMO HCXOAUTHh M3 TOI'O, YTO IMHIICTCA Be6-HpI/IJ'IO)KeHI/Ie B OCHOBHOM

Ha HTML, ono umeer PHP-cuenapuu, obpamaronuecs k 6azam nanaeix MySQL,

UCIIOB3yeT JavaScript mouroBslid cepBep, oopamaetcs k XML-daitnam, cepliaeTcs

Ha CSS-paiiner. Kpome Toro, 3auactyro Tpedyercs yuactue Flash-cuenapues, ciiena-

pues Java, CGl-cuenapues; CylecTByeT BO3MOKHOCTh PETUCTPUPOBATh U aBTOPU30-

BaTh MMOJIL30BAaTEJIEN.

B Hacrtosiee BpeMs CyIIECTBYIOT BEpCHUU OOJIBIIMHCTBA MPUIIOXKEHUH, MOI-

Jep >KUBaeMble Ha TOW WM HHOM tuiaTdopme (Hanpumep, Flash 6vu1 m3navaneHoO pas-

paboran mog Windows, Ho B HacTosiIIee BpeMsl CyIIECTBYIOT ~BEPCUH, PabOTAroIIHe
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noy pasHoBuaHOCTAIMUA UNiX). To ecTh OOBIYHO HPOTPAMMHUCTBI PYKOBOJCTBYIOTCS
HaOOpOM TIPUIIOKEHUH, MOAICPKUBAEMBIM BeO-CEPBEPOM, MPEIAOCTABISIIOIINM XO-
ctuar. Ecmu  BeO-mpuiiockeHHMe  uMmeeT  HeOoupimoe  kosnmdectBo - Unix-
OpUEHTHPOBAHHBIX CKpUNTOB (Hampumep, Ha Perl wimm wa Python), maceimeno rpa-
¢uxoii, Buneo, Flash-ckpunramu u 1. 1., TO ecTh cMbIcH BeIOpaTh uMeHHO Windows-
wiarpopmy, a He Unix. Kpome TOro, ecnm mpuiaoKeHWE HAIMMCAHO WMEHHO MO
Windows u siBnisieTcst 4acThiO BEO-TIPHIIOKEHHS, TO €CTh CMBICI JIHOO TTOJTHOTO, JTHOO
YaCTUYHOTO Iepexoa Ha miaTdopmy WIindows (31ech ecTh CMBICT 3KOHOMHUYECKON
OLICHKHU: CTOMT JIM MOKYIaTh WM TEPEIHUChIBATh MpUiIokeHue moa Unix win nenies-
JIe CMEHUTH TIaThopMy).

Ecnu B npuiIoKEeHUU MPUCYTCTBYET OOJBIIOE YHCIO CKPUIITOB, HAITMCAHHBIX
Ha Perl, Python, C++, xpome TOro, IPUIIOKECHHE BBITOJIHACT TapauIeIbHBIC MPOIIeC-
CBI C APYTHMU TPUIIOKESHUSIMH, TO €CTh CMBICI BBIOpaTh miatdopmy Unix.

Jpyeum easicubim MOMEHMOM 6 8onpoce 8b100pa Niam@popmbl 18-

JISIeMCsl OpUenmayusl NPULONHCeHUs Ha Opay3epoi.
Hampumep, ecnu uaer opuentaus Ha |E, To on ne Oynet padotats Ha miat- opme
Unix. Eciu pa3pabateiBaeTcs Java-ammuiet, k mpuMepy J-Ads2, To mpu 3akau- Ke Ha
cepBep OH JOHKEeH paboTarh. JlJis 3TOro cepBep AOHKEH MOAICPKUBATH OJTUH U3
cooTBeTcTBYIOmMUX Opay3epoB (Netscape 3.x, Netscape 4.0x, 4.X, 1E4.X, 5.X nin
Boime, Opera ¢ miaruaom Java, NeoPlanet...), mognepxuBaronux AWT. 3necs HeoO-
X0JMMO OTMeTUTh, uTo Netscape 4.61 pabotaet Tonbko moa Mac OS, koTopbrit He
noanepxuBaeT AWT. [Ipu padote ¢ Java-mMaimHoil npeanodrurensuee miargopma

Windows.

Heo0Gxoaumo y4ecTb, 4TO BeO-TIPUIIOKEHHE U caMa CUCTeMa CTaHOBATCS Ooiee
YSI3BUMBIMH JIJII BUPYCOB, IIOCKOJIEKY MHOTHE BUPYCHI, HAIPHMED «UCPBU», ATy TCS

KaK allllJICTBI UJIN CCPBJICTEHI, T. €. KaK Java'HpI/IJ'IO)I(eHI/IH.

4.3 KiimeHTCKHE NPUJIOKEHUS],

o0ecneynBaKIe HHTEP(EHC N0JIb30BaTEs

B HacTosilee Bpems CyIIeCTBYET OOJbIIOE KOJMYECTBO MHCTPYMEHTAJIBHBIX
CpeAcTB AJis pa3pabOTKH MHTepdeiica, NOJAEepPKUBAIOLINX Pa3IMYHbIe METO/bI €ro
peanuzaruu [20].

OcHOBHOE Ha3HAYEHHE TEX CPEACTB Pa3pabOTKH MOJIb30BATEILCKUX TIpaduye-

CKUX MHTep(EICcoB, KOTOPBIE pa3padaThIBAIOTCS U MOCTABIAIOTCS OTACIBHO OT OKOH-
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HOU CHCTEMBI, — O0JIETYEHHE CO37aHusI HOBOTO Tpadudueckoro mHTepderica 3a cuer
UCIIOJIb30BaHUs CYIIECTBYIOIIMX NapaMeTPU30BaHHBIX 3aroToBok [20]. Kak BuaHO, B
OPUHIIMIIE O3TO TE€ K€ caMble UICH, Ha KOTOPHIX OCHOBaHa OOBEKTHO-
OpUEHTHpOBaHHas ONOIMOTeKa OKOHHOM cucTtembl X Xt Intrinsics.

W neiicTBuTenbHO, Hamboyee pacmpoCTpaHEHHBIH TMaKeT, MpeaHa3HAYCHHBIHN
TUTsT OBICTPON M KAYECTBEHHOW pa3pabOTKu rpadudecKruX MOJb30BATEIBCKUX WHTEP-
¢eiicoB, Motif, koTopbrit OBUT CIIPOEKTUPOBAH U Pa3pabOTaH B CEBEPOAMEPUKAHCKOM
koHcopuuyme OSF, B ocHOBHOM siBIsieTcs pazutrem uaeit Xt Intrinsics. Motif — sto
cyry60o KoMmMmepueckuii mpoAyKT. Jlemo momnuio mo Toro, uro kommnanus OSF 3amareH-
TOBaJla BHEIIHUN MHTep(dEic MPOAYKTOB, BXOASAIMUX B coctaB Motif, uToObl He naTh
KOMY-HHOYIb BO3MOKHOCTh BOCIIPOM3BECTH 3TOT UHTEpP(Peiic.

B Kanudopuuiickom yHuBepcutere r. bepkiu Obul co3laH albTepHATUBHBIN
MexaHu3M 1o HazBauueM 1Cl/TK. DTor MexaHu3M OCHOBAH HA HAJIMYUM CIICLIUATIN-
3UPOBAHHOTO KOMAHJIHOTO SI3bIKa, MPEIHA3HAYEHHOTO /I OMUCaHUs TrpadudecKux
M0JIb30BATEILCKUX MHTEP(DENCOB, COOTBETCTBYIOIIETO UHTEPIIpeTaTopa U OudImoTe-
KU paHee pa3paboTaHHbBIX 3aroToBok uHTepderico. [Taker Tcl/Tk pacnpocrpansercs
(BMecTe ¢ MOJIHOM JTIOKYMEHTaIMel) CBOOOHO, U MHOTHE MPOo(deCCHOHANIBHBIE TPO-
IPaMMHUCTBI HAXOAT ero Ooiee ynooHbM, yem Motif.

1. ITaxem Motif.

Motif (opunmanbroe HazBanue 3Toro mpoaykra — OSF/Motif) npeacrasnser
co0o0l MPOTpaMMHBIN MAKET, BKIIOYAIONIMN OKOHHBIM MEHeIXep, Habop BcroMora-
TEIbHBIX YTWJIHMT, a Takke OMOIMOTEKYy KJIaccoB, MOCTPOEHHBIX Ha OCHOBe Xt
Intrinsics. [y KOHEYHBIX MOJIb30BaTEICH OKOHHBIX CHCTEM, onuparomuxcs Ha Motif,
OCHOBHOMW MHTEPEC MPECTABIIICT MEHEHKEP OKOH.

Jlnst pa3paboTunKOB ke Tpaduueckux WHTEP(HEHCOB BaKHBI BCE TPU KOMIIO-
Henta Motif. HoBelit unTepdeiic pazpabaTsiBacTcsi B Tpad)UuecKoM XKe peKUME C UC-
MOJIb30BAaHUEM OKOHHOTO MEHe/kKepa. IIpu 3TOM TOJIe3HO HCIIOIh30BAHUE YTHUIUT
Motif u HeoOxoauMo ucnonp3zoBanue ondaroreku kiaccos Motif.

bubimoreka kinaccoB Motif siBisercst pacuupenuem 6ubaroteku Xt Intrinsics
C LETBI0 MPUJIAaHUS 3TOH OMOIMOTEKE MPAKTUYECKOTO CMBICIA (MO-APYroMy MOKHO
ckasatb, yto Motif — 310 TO, Yem momkeH ObuT ObI OBITH Xt, eciiu OBl MPHU €ro co3/a-
HUW CTAaBWJINCh KOMMepueckue 1enn). Bee rpaduueckne oObeKThl (MpaBUiIbHEE CKa-
3aTh, kiaaccel) Xt INtrinsics Bkimouarorcs B OnbnmnoTeky kiaccoB Motif, xoTs B Heil
UCTIONB3YIOTCS IPyTHE HMEHA.

Ho Motif cymecrBenno pacmmpsier Bo3moxkHoctu Xt Intrinsics. B ero owu6-

JIUOTCKE MOAACPKUBACTCA OOJIBIIIOE YHMCIIO KJIaCCOB, ITO3BOJIAOIIMX CO31aBaTh MCHIO,
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«HaKUMaeMbIe» KHONKU U T. 7. OCHOBHOE HAa3HAYEHHE 3TUX KJIACCOB — OINpPEAETICHUE
HOBBIX BUJIKETOB, CBSI3aHHBIX C OKHAMH.

Onnako B Motif monnepxuBaercss 1 HOBBI BHI rpadUIecKX OOBEKTOB (WX
KJIACCOB) — TaK Ha3bIBaeMble TajpkeThl (gadgets). [amker oTnwuaeTcss OT BHIDKETa
TE€M, YTO COOTBETCTBYIOLIMI KJIacC TaKK€ MOKET HCIOJb30BaThCS MJSl CO3/IaHUsA
AJIEeMEHTOB UHTepdeiica, HO Tpaduueckuii 0ObEKT HE MPUBA3BIBACTCS K ONPE/EIICH-
HOMY OKHY. [Ipu 0TOOpakeHHH Ha SKpaH Tra/iKeTa UCIOJIb3yeTCs] OKHO 00bEKTa, OT-
HOCSIIIIETOCS K CyNepKiaccy Kiacca rajikera.

OcHoBHas unest Motif: paspuras 6ubiMoTeka KitaccoB si3bika Cut+, BO3MOXK-
HOCTH MPUMEHEHHUS ATUX KIJIACCOB MPH MCIOJIB30BAHUU OOBIYHOTO CTHJISI MPOTpaM-
MUPOBAHUS U MOJJIEP’KKA BU3YaJIbHOTO MPOrPaMMHUPOBAHUS C HEMEJICHHBIM OTOO-
pakKeHHUEM MOJTyUYaIoIUXCsl TpapUUecKUX 0ObEKTOB.

2. 3vik u unmepnpemamop Tcl/TK.

[Mpoaykr Tcl/TK B meHCTBUTEIBHOCTH TPEACTABISICT COOOW JBa CBS3aHHBIX
IPOrpaMMHBIX MaKeTa, KOTOPhIE COBMECTHO O0OECIEUNBAIOT BO3MOXKHOCTh pa3padoT-
KU ¥ MCIOJb30BAHMS MPUIOKEHUN C Pa3BUTHIM TpadUuecKUM IMOIb30BaATEIHCKUM
uHtepdeiicom [21]. Ha3panue Tcl oTHOCHTCS K KOMaHIHOMY SI3BIKY HHCTPYMEHTAIIb-
HBIX cpeact — tool command language. Dto mpocToit KOMaHIHBIHN S3BIK JJIs yIIpaB-
JICHUS TIPWIOKCHUSMHU W PaCIIUPEHUs WX BO3MOxHOcTel. S3pik TCl sBnsercs
«BCTPAMBAEMBIM»: €0 MHTEPHPETATOP PEAM30BaH B BHUAEC OMONIMOTEKH (DYHKIIMIA
s3pika CHut+, Tak 4TO MHTEPIPETATOP MOXKET OBITh JIETKO MPUCTHIKOBAH K JIFOOOM
PUKJIATHOM MTpOTpaMMe, HAalTMCaHHOW Ha si3bike Cut+.

Tk (pexomMeHIyeMO€e POU3HOIICHUE — «TH-Kei») sBisieTcss oudnmorekoi Cu-
(GyHKIIUNA, OPUEHTUPOBAHHON HA OOJIETYEHUE CO3/IaHUS MOJIH30BATEIBCKUX rpaduye-
ckux HHTEp(DENcoB B cpere OKOHHOUM cucteMbl X (T. €., O CYTH Jielia, HEKOTOPbIN
aranor Xt Intrinsics). C mpyroit cTOpoHBI, aHAJIOTHYHO TOMY, KaK 3TO JIeJaeTcs B KO-
MaHIHBIX s13bIkax cemeiicta shell, hpynkimum 6ubmmoreku TK ABISIOTCS KOMaHIaMH
si3pika TCl, Tak 4TO JIFOOOW MPOrPaMMUCT MOXET PACIIMPUTh KOMaHIHBIA perepTyap
s3pika TCl myreM Hanmucanust HOBOM (GpyHKIMK Ha si3bIke Cht+.

CoemectHo Tcl u Tk obecnieunBaroT YeThipe MPEUMYIIECTBA IS pa3paboTUH-
KOB TNPWJIOKEHUH U TOJIb30BaTeNell (Mbl UCIIOJIb3YEM 3/1eCh aBTOPCKHE TEKCThI pa3-
paboTunkoB). Bo-mepBbIx, HajguuMe KOMAaHIHOTO s3bika 1Cl gaeT BO3MOXKHOCTH B
Ka>KJIOM MPUII0KEHUH UCTIOIh30BaTh MOIIHBIA KOMaHIHbIN s3bIK. Bee, uTo Tpedyercs
OT pa3paboTyUuKa MPUIIOKEHUS, YTOOBI YAOBIETBOPUTH €ro creludpuyeckue noTpeod-
HOCTH, — 3TO CO31aTh HECKOJBKO HOBBIX KOMaHI 1Cl, TpeOyrommuxcst mpuioxeHuto

(11, BO3MOKHO, IPYTUM HPWIOKEHUSAM — SIBHO TPAAULMOHHBIA CTHJIb KOMAHJIHOTO
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nporpammupoBanus B OC UNIX). ITocie 3Toro Hy>KHO CBSI3aTh NPUKIIATHYIO IPO-
rpaMMy C HHTepnperatopoM TCl ¥ TMogb30BaThCs TMOJHBIMH BO3MOXKHOCTSIMH KO-
MaHJHOTO s3bIKa [21].

BropeiM mpeumymiectBoM wucnonb3oBaHus 1CI/TK sBisiercs BO3MOXKHOCTB
ObIcTpOil pa3paboTku Tpadudeckux uHTEp(hEcoB. MHOTHE MHTEPECHBIE OKOHHBIC
HPUIOKECHUS MOTYT OBITh HAIMCAHBI B BUJE CKPHUNTOB s3bika 1Cl Oe3 mpuBicueHus
s1361k0B Cu mmn Cu++ (a Tcl mo3BossieT CKpbITh MHOTHE HECYIECTBCHHBIC JCTAIIH).
Kak yTBeprxmator paspadorunku TCl/TK, momp3oBaTenn 0ka3pIBalOTCS CIIOCOOHBIMU K
CO3/IaHHI0 HOBBIX TpaUUecKuX HHTEPPEHCOB ykKe MOociae HECKOJbKHX YacOB 3Ha-
KOMCTBa ¢ TpoaykToM. J[pyroii ocobeHHOCThIO si3bIKa TCl, cocoOcTByrOMmIEH OBICT-
poii pa3paboTKe OKOHHBIX MPUIIOKECHUN, BISETCS TO, UYTO S3BIK SBIIICTCS MHTEPIIpPE-
TUpYeMbIM. MOKHO OIpoOOBaTh HOBYIO UCIO0 MHTEpdeiica, BhIpaXKAIOUIyIOCs B COT-
HSX WIM ThICSYaX CTPOK Koja Ha si3bike 1Cl, 6e3 moTpeOHOCTH BBI30BAa HOBBIX IPO-
IPaMMHBIX CPEIICTB, IyTEM MPOCTOrO Ha)XKaTUsl HA KIJIABMIIY MBIMU (HE HaOIrOmas
CYILIECTBEHHBIX 3aJIEP’KEK MPU UCIIOIH30BAHUN COBPEMEHHBIX PA00OYMX CTAHIUMN).

TpeTbuM npeumyIiiecTBOM si3bika 1Cl siBJII€TCS TO, YTO €r0 MOYKHO NMPUMEHSThH
B Ka4eCTBE SI3bIKa «CKJICHKM» NpuiiokeHui. Hanpumep, moboe ocHoBaHHOe Ha TCl u
UCTIONB3YyIoliee TK OKOHHOE MPHUIOKCHHE MOXKET HalpaBUTh CBOW CKPHIT JIIOOOMY
APYroMy aHAJIOTMYHO OPHCHTHPOBAaHHOMY IpuiokeHno. C ucrnonb3oBanuem 1Cl/Tk
MOXHO CO3/1aBaTh MPHUJIOKEHHUS, pabOTaOIMNe B CTHIEC MYJIBTHMEINA, U OMAThH K
OHHM CMOTYT OOMEHHUBATHCS CKPHUIITAMH, IMOCKOJBKY IMOJIB3YIOTCS OOITUM HHTEpIIpE-
TATOPOM KOMaHIHOTO s3bIKka TCl 1 oO1eli BHenHe oudmnorekon TK[21].

HaxoHer, yeTBepThIM YI00CTBOM HHTErpupoBaHHOTO nakera 1Cl/TK sBnsercs
ynoOCTBO ToJib30BaTesiel. s Hanmucanuss HOBOro mnpuioxeHus B cpeae 1cl/TK mo-
CTaTOYHO BBIYYHTHh HECKOJBKO COBEPIICHHO HEOOXOAMMBIX KOMaH U 3TOT'O OKaXeT-
Csl JOCTATOYHO.

3. Microsoft Expression Blend — uncmpymenm cozoanus unmepdgheiicos.

[TosiBieHuE s3bIKa OMMCAHUS MMOJIb30BaTeIbCcKuX uHTEpdericoB XAML  (mpo-
MU3HOCHUTCS — «3aMMeJIb») U HOBOM cpeibl pa3paboTku Expression Blend mozsossier
3aMETHO YCKOPHUThH U OOJIErYUTh MPOCKTUPOBAHUE M TIOCTPOCHHUE TMOJIH30BATEIBCKUX
uHTepdercoB Kak s BeO-, TaK U JJI HACTOJBHBIX TpuitoskeHuit [20].

JIaHHBIA S3BIK MO3BOJIIET OMNMCHIBATH BHEIIHWUM BUJ W MOBEACHUE HWHTEP-
(elCHBIX 3JIEMEHTOB, YCTAHABIMBATh B3aUMOJICUCTBUE ITHX 3JEMEHTOB C pa3iuy-
HBIMM JaHHBIMH M coObITusMH. [lomyckaer mpsmoe mnonkimoueHue k Common
Language Runtime (CLR), uto obecrnieunBaeT OOJBIIYIO THOKOCTH MPHU MPOSKTUPO-
Banuu [10.



50

Blend o6manaer pa3BeTBICHHBIMH BO3MOXKHOCTSMHU JUISI TIOCTPOCHHUS Kade-
CTBEHHBIX UHTEP(EICOB U €ro INIaBHOM BO3MOYKHOCTBIO SIBIISIETCS CO3JaHHE I10JIb30-
BaTEJIbCKUX OMOIMOTEK-CTUIIEH, COAepKalMX MHTEp(ENCHBIE IEMEHTHI C 3apaHee
3aJlaHHBIM BHEITHHM BUJIOM M MoBeqeHreM. Blend sBnsieTcss MOIIHBIM MpHUIIOKEHUEM
IUTSL CO3/IaHUS MTOJIb30BAaTEIbCKUX UHTEP(PEHCOB.
Blend — nporpamma 15t co3anust yke TOTOBBIX HHTEP(EICOB, T. €. qu3aiiHep
BbIJIa€T MPOrpaMMUCTaM IOTOBBIM HHTEp(deiic, He TPeOYIOUNIl UX BMEIIATEIbCTBA B
rpaduueckoe pemeHue. [IporpaMMUCT TOIBKO MOAKIIIOUAET UHTEPPENC K Mpouesyp-
HOMY KOJy. JlaHHasi KOHUENUUs SBJISAETCA JOCTATOYHO HOBATOPCKOW KAk JJIs AU3ai-
HEpOB MHTEP(ENCOB, TaK U IJIs NporpaMMHUCTOB. C TOUKU 3peHUs TU3ailHepa UHTEp-
¢eiicoB, Blend sBnsieTcss MOMOTHUTETHFHBIM HHCTPYMEHTOM IPH MPOSKTUPOBAHUH
UHTEp(dENcoB, TaK Kak MPOECKTUPOBAHUE UHTEP(ENCOB — 3TO HE TOJBKO U JJaXkKe He
COBCEM BHELIHUI BHJI, a B IEPBYIO OYEPEb B3aUMOJICHCTBHE NTPOTPAMMBI U YeJIOBE-
Ka, a UHCTPYMEHTBI, TIO3BOJIAIONIHE 3TO NenaTh B Blend, manopa3Butel mim oTcyT-
CTBYIOT COBCEM.
Ilpeumywiecmea no6oii mexnonozuu.
[Ipexne Bcero, rHOKOCTh IPH CO3IAHUM HPUIIOKEHHM, KOTOpasi 0OecreunBaeT-
Csl HAJIMYUEM COBPEMEHHBIX CPEACTB BU3YaJIU3alMHi U HOBBIX TEXHOJIOTHIA:
e BekropHas rpaduka: Tenepb UHTEPPEIC COCTOUT MOTHOCTHIO U3 BEKTOP-
HBIX 00bEKTOB (MHTEp(ENCHBIE JIEMEHTHI, rpaduKa, MUKTOTPaMMBI).

e HoBsle 3kpaHHbIe MPUDTHI U HOBasI TEXHOJIOTUS MOMUKCEILHOTO O3UIU -
OHHUPOBAHMSI U300PAKEHUS HA HKPAHE.

e (OjHa nporpamma MOXET CoAepkaTh HECKOJIbKO UHTEep(ECcOoB (pa3HbIe
paspeleHus, BeO- U HaCTOJIbHBIC TPUJIOKEHUS U T. 1.) [20].

Jln3zaiiHep ¥ MpOrpaMMUCT MOTYT OJJHOBPEMEHHO paboTaTh HaJ OJHUM IMPOEK-
TOM, KaX bl BBITIOJIHSISI CBOIO (DYHKITHIO, YTO 0OECTIEUnBAET THOKOCTD MPU CO3aHUU

MPWIOKEHUHN U YBEIIMYNBAET CKOPOCTH PAOOTHI.
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5 IIpoekTupoBanne nHGOPMAMOHHOM CHUCTEMbI

5.1 Jranbl co3naHua HHPOPMAIUOHHBIX CHCTEM

Coznmanue anekTpoHHbIX HHpopmarmoHHbx cuctem (DUC), ocymecTriseTcs
Ha OCHOBE TpeOOBaHMI CO CTOPOHBI MPEANOIAraeMbIX MOJIb30BaTeNIel, KOTOpPhIE, KaK
MPaBUIIO, U3MEHSIOTCS B Tpolecce pa3padboTku. C TOYKU 3pEHUsT TEOPUU MPUHITHS
pemieHnii mponecc npoektupoBanus DUC — 3To mpoiiecc NPUHATUS MPOEKTHO-
KOHCTPYKTOPCKHMX PpELICHUM, HAMpaBJICHHBIX Ha IMOJIYYEHUE OIUCAHUS CUCTEMBI
(mpoekta DUC), ynoBIETBOPSIONIETO TPEOOBAHUAM 3aKa3unka [22—-25].

1100 npoekmom IHUC nonumarom npoekmHo-KOHCMPYKMOPCKYIO

U MEXHONI02UYECKYI0 OOKYMEHMAYUio, 8 KOmopou npedCcmaegieHo onuca-
HUe NPOeKmMHbIX peuwteHull no cozoanuro u sxkcnayamayuu IUC 6 kow-
KPEemHOU NpocpamMMHO-MeXHUYecKou cpeae.

1100 npoekmupoeanuem IUC nonumaemcs npoyecc npeoopaso-
8AHUSL BXOOHOU UHGOpMayuu 06 00vbeKkme NPoeKmupo8arus, 0 Memooax
NPOEKMUPOBAHUs U 00 onvime NPOeKMUpPOBanusi 00bEKMo8 aHaI02UYHO-
20 HazHauenusi 8 coomeemcmeuu ¢ I OCTom 6 npoexm SHUC.

C aroit Touku 3penus npoektrupoBanue SMC cBoaUTCS K MOCHEN0BATENBHON

dhopmanu3ay TPOSKTHHIX PEIICHUN Ha pa3IMYHBIX CTAUSIX KU3HEHHOIO IIUKJIa

OUC: nnanupoBaHus U aHaM3a TPEOOBaHUM, TEXHUYECKOTO U pab0ovyero mpoeKTUpo-
BaHUs, BHeJpeHus U 3kcruryatanuu DUC.

O6bextamu nipoektupoBanuss DVC SBIAIOTCS OTAETBHBIE JJIEMEHTHI WM HX
KOMIUIEKCHI (DYHKITMOHAIBHBIX M o0ecreunBaromux yacte. Tak, GyHKIIMOHATEHBIMU
3JIeMEHTaMu B COOTBETCTBUH C TPATUIIMOHHONW JEKOMITO3UIIMEH BBICTYNAIOT 3a/1a4H,
KOMIUIEKCHI 3a/1a4 ¥ PyHKIMH ynpasiieHus. B cocrase obecnieunBatomieit uactu SUC
00BEKTaMH TPOSKTUPOBAHUS CITY>KAT AJIEMEHTBHI U UX KOMILJIEKCH MH(OPMAIIMOHHO-
ro, IPOrPaMMHOTO U TEXHUYECKOTO 00ECTIeYeHUSI CUCTEMBI.

OcymiectBnenue npoektupoBanuss JUC npeanonaraeT UCMOIb30BAHUE MTPOCK-
TUPOBIIMKAMU OMPEICIICHHOW TEXHOJIOTUU MPOCKTUPOBAHUS, COOTBETCTBYIOLIEH
MacmTady U 0COOEHHOCTSIM pa3pabdaTbiBaeMoro mpoekTa [23].

Texnonozus npoexmuposanus IUC — 5mo cosoxynHocms me- mooos

u cpeocme npoexmuposanuss IUC, a makdice memooos u
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Ccpeocme opeanu3ayuy NPOeKmMuposanusl (Ynpasienust npoyeccom co-

30anus u mooepruzayuu npoekma IUC) (puc. 5.1).

.......................................................................

MeTtonomorus

HNHCcTpyMeHTAIbHBIC Opraau3anus
CpencTBa

Puc. 5.1 — CoctaB KOMIOHEHTOB TEXHOJIOTUH IMPOCKTUPOBAHUA

B ocHOBe TE€XHOJOTMU MPOEKTUPOBAHMS JIKUT TEXHOJOTUYECKHUHN TMpoliecc,
KOTOPBIM ONpenenser ACUCTBUS, UX MOCIEI0BATEIbHOCTh, COCTAB HCIIOJIHUTENCH,
CpeICTBa U PECYPChI, TpeOyeMble ISl BBIMOJTHEHUS 3THX JEHCTBUH.

Tak, TexHosornueckuil npouecc npoekrupopanne DUC B 1eI0oM AeIUTCS HA
COBOKYITHOCTh MOCJI€/IOBATEIIbHO-TIAPAIIIEIBHBIX, CBA3aHHBIX M COMOJIYMHEHHBIX 1I€-
MOYEK JECUCTBUM, KQXKI0€ U3 KOTOPBIX MOXKET UMETh CBOU mpeaMeT. JlelcTBus, KOTo-
pBI€ BBITIOJHSIOTCS TIpH npoekTupoBaHuu DVC, MoryT ObITh ONpe/eneHbl Kak Hele-
JMMBbIE€ TEXHOJIOTMYECKHUE ONEpaly WIM KaK MOANPOLECCHl TEXHOJIOTMYECKUX OIle-
panuii [24]. Bee nmeiicTBus MOTYT OBITh COOCTBEHHO MPOEKTUPOBOYHBIMHU, KOTOPHIC
GbopMHUPYIOT WM MOAUPUIUPYIOT PE3YyIbTaThl MPOSKTUPOBAHUS, U OIICHOYHBIMH,
KOTOpPBIE BbIPAOATHIBAIOT MO YCTAHOBJICHHBIM KPUTEPHUSM OILICHKU PE3yJIbTaTOB MpPO-
EKTUPOBAHUSL.

Takum 06pa3om, TEXHOJIOTHSI TPOCKTUPOBAHUS 33]]aCTCSI PETIIaMEHTUPOBAHHON
MOCJIEA0BATEIbHOCTHIO TEXHOJOTMYECKUX OINEpalvid, BHINOJIHAEMBIX B MPOIECCE CO-
31aHUS MPOEKTa Ha OCHOBE TOTO WJIM MHOTO METO/a, B pe3yJIbTaTe Yero cTajio Obl sC-
HO, HE TOJIBKO UM OKHO OBITH CAEIAHO JJISI CO3JIaHUs TPOCKTA, HO U KaK, KOMY U
B KAKOIl ROC/1€008AmMeIbHOCHIU 3TO JTIOJKHO OBITh C/IENIaHo.

[IpuHATO BBIAENATH ABAa YPOBHS MPEACTABICHUS MOJEIU JIaHHBIX — JIOTHMYe-
ckuil u ¢puznyeckuit [25].

[lens MoenUpOBaHUS JIaHHBIX HA JIOTUYECKOM YPOBHE COCTOUT B obecreye-
HuM paszpadborunka MC xoHIenTyanbHON cxemoii 6a3bl JaHHBIX B (hopMe OJHOM MO-
JI€IU WM HECKOJIbKUX JIOKAJIbHBIX MOJIENEH, KOTOPhle OTHOCUTEIBHO JIEFKO MOTYT

OBITH OTOOpaXKEHBI B JIIOOYIO cUCTeMy 0a3 TaHHBIX.



Jlocuueckuii ypoeenv — smo abcmpaxmuulil 832150 HA OaHHble, HA

HeM OaHHble NPeOCMABIAIOMC MAK, KAK 8bl2NIsI0AM 8 PealbHOM Mupe, U
MO2Ym HA3bI8AMbCS MAK, KAK OHU HA3bIGAIOMCS 6 PealbHOM Mupe,
nHanpumep « Omoeny, « Pamunus compyoHuxay.

OOBEeKTHI, MOJIENHN, IPECTABIIIEMbIE HA IOTHYECKOM YPOBHE, HAa3bIBAIOTCS
CYLIHOCTSIMU U aTpuOyTamu. Jlorndyeckas MOJenb JaHHBIX MOXKET OBITh IOCTPOEHA
Ha OCHOBE JIpYroi JOrMYECKON MOJIENH, HAalIpUMEp MOJENHU IpoLeccoB. Takas Mo-

JIeNb TaHHBIX SIBJISIETCS] YHUBEPCAJTIbHOM M HUKAK HE CBSI3aHA C KOHKPETHOW peanu3a-
uueit CYB/I (cucremsl ynipaBieHus 6a3oi nanHbix). [locTpoeHne ngormyeckoi moje-
mu IC no ee nporpamMMHO# pa3paOOTKX WM 10 HA4Yajla MPOBEICHUS APXUTEKTYPHON
PEKOHCTPYKIUU CTOJIb K€ HEOOXOAMMO, KaK HAJIMUME MPOEKTHBIX YepPTEKEN Nepes
CTPOUTENBCTBOM 00JIbLIOTO 31aHus. Xopoiue Mojenu MC mo3BoisioT HajdaauTh
IUIOJOTBOPHOE B3aMMOJECHCTBAE MEXKY 3aKa3uMKaMU, II0JIb30BATEIIMU M KOMAHI01
pa3pabOTYMKOB.

Ha ¢uzuuecxom ypoene oannvie, nanpomus, 3a6Ucsim om Kowu-

kpemnoti CYB]], pakmuuecku a6145ce6 omodbpax)cenuem CUcmemHo2o
kamanoea. B gusuuecxoii mooenu cooepaicumcs ungopmayus 000 8cex
obovexmax BJ/].
............................................................. [TocKoIBKY
CTaHAapTOB Ha 00BEKTH b/[ He cymecTByeT, puznueckass MOIEIb 3aBUCUT OT
koHKpeTHOU peanuzanuu CYB/]. CnenoBaTenbHO, OJJHOW U TOU K€ JIOTH-
YECKOH MOJIEITH MOTYT COOTBETCTBOBATh HECKOJILKO Pa3HbIX (PH3NUCCKUX MOJICIICH.

Jlormueckue moaenu. Ha orudeckom ypoBHE MPOEKTUPOBAHUSI CTPOUTCS TaK
Ha3bIBaeMasi BU3yajabHas MOJCIb 00beKTa [24].

BusyanbHbie Mosienu 00eCeunBarOT SICHOCTh MPEACTaBICHUS BRIOPAHHBIX ap-
XUTEKTYPHBIX PEIICHUH U TTO3BOJISAIOT MOHATH pa3padaThIBAEMyI0 CHCTEMY BO BCEH e
MIOJTHOTE.

BusyanbHoe MozenMpoBaHne HE CIIOCOOHO pa3 M HABCET/la PEIIUTh BCE IMPO-
0JIeMBI, OJTHAKO €T0 MCIIOJb30BAHKE CYIIECTBEHHO 00JIeTYaeT JOCTHKCHUS TaKuX I1e-
JIeH, KakK:

® TIOBBIIIEHNE KaueCTBA MPOTPAMMHOTO MPOAYKTA,

® COKpAIlleHHE CTOMMOCTH MTPOCKTAa,

® [I0CTaBKa CUCTEMbI B 3aIlJITaHUPOBaHHbIC CpokH [23].
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Cy1iecTByeT MHOXECTBO MOAXOAOB K IOCTPOECHUIO TaKMX MOJENEH: MPOIyK-
LIUOHHBIE, (ppeiimbl, Tpad)oBbIE MOJIEIN, CEMAHTUYECKHE CETU, MOJIENb «CYLUIHOCTh —
cea13bp» (ERD), UML u T. 1.

dusuyeckue Mojaeau. Jlornyeckas MOJeNb TaHHBIX JOJDKHA OBITh OTOOpaxke-
Ha B KOMIIBIOTEPO-OPUEHTUPOBAHHYIO AATAIOTMYECKYIO MOJIENb, «ITOHATHYIO» CYB/]
[24]. B nporecce pa3BUTHs TEOPUH U MPAKTUUYECKOTO UCIOIb30BaHUS 0a3 JaHHBIX, a
TaK)K€ CPEACTB BBIUYMCIMTEIBHON TeXHHMKHM co3paBamuck CYDBJI, momnep:xuBaronme

Pa3IUYHbIC JATAJIOTHYCCKUC MOACIIN.

5.2 IlocsienoBaTe IbHOCTH CO3IAHUS

HHGPOPMALIMOHHON MOJEJH JAHHBIX

[Ipouiecc coznanust HHGOPMAIITMOHHONW MOJIENM JTaHHBIX HAYMHAETCS C OIpeje-
JIEHUs1 KOHIIENTYaJbHbIX TpeOOBaHUH psaa nmosb3oBateneil. KonuenrtyaibHblie Tpedo-
BaHUSI MOTYT OMNPENENAThCS W JJIi HEKOTOpBIX 3ajay (IMPWIOKEHUI), KOTOphIE B
OyrpKaiiiiee Bpemsi pealiu30BbIBATh HE IUIAHUPYETCS. DTO MOXKET HECKOJIBKO MOBBI-
CUTh TPYJIOEMKOCTh paOOThI, OJJTHAKO MIOMOXKET HanboJiee MOJHO yU4eCTh BCE HIOAHCHI
(GYHKIIMOHATBHOCTH, TPeOyeMOi JJIsi pa3padaThiBa€MON CUCTEMbI, U CHU3UT BEPOSIT-
HOCTh €€ Mepe/eiKku B naibHeiemM. TpeboBaHust OTAEIbHBIX MOJb30BaTelIe UHTE-
TPUPYIOTCS B €AMHOM «000O0IIEHHOM TpeacTaBiieHun». [locienHee Ha3bIBalOT KOH-
LENTYaJIbHONU MOJETBIO.

Konuyenmyanvnas moodenv npeocmasisem o0beKmol U ux 63au-

Moceasu bes YKa3arnus cnoco6os ux @MSMQ@CKOZO XPAHEHUAL.

Konuenmyaﬂbnaﬂ Mooeib A6Aencs, no cyujecme)y, MOOenblo

npeomemuou ooracmu.
[Tpu npoeKkTHpOBaHNN KOHIIECTITYATbHOW MOJICIIH BCE YCHIIMS pa3pabOTUrKa JTOJKHBI
OBITH HAIIPaBJICHBI B OCHOBHOM Ha CTPYKTYPH3AIUIO JaHHBIX U BHISBICHUE
B3aMMOCBSI3CH MKy HUMHU 0€3 pacCCMOTPEHUST 0COOSHHOCTEH peaau3aiyy | BOIIPO-
coB 3¢ dekTuBHOCTH 00padoTKu. [IpoekTHpOBaHNE KOHIIENTYaTIbHOW MOJIEIN OCHO-
BAaHO Ha aHAJIM3E PEIIaeMbIX Ha TOM MPEINPUATHH 3a7a4 110 00pabOTKe TaHHBIX.
KoHnnenryanpHas MOJIeNb BKIIFOYAET ONMUCAHUS 0OBEKTOB M UX B3aMMOCBSI3EH, TIPe-
CTaBJISIONINX MHTEPEC B PAaCCMATPUBAEMOU MPEIMETHON 00JACTH M BBISBIISIEMBIX B

PE3YIbTATC aHAJIN3a JAHHBIX. 3,[{6013 HMCIOTCA B BUAY AAHHBIC, HCIIOJIb3YCMEBIC KaK B
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yKe pa3paO0oTaHHBIX MPUKIIAIHBIX MPOTPAMMaXx, TaK U B T€X, KOTOPbHIE TOIBKO OYIyT
peann3oBaHsl [26].

.............................................................

Konyenmyanvuas mooens mpanciupyemcs samem 8 Mooenv 0am-

Hblx, coemecmumyto ¢ evlopannoi CYB/].
Bo3MO03kHO, 4TO OTpa)keHHbIE B KOHIIENTYaIbHON MOJIETN B3aUMOCBSI3U MEKIY
00BEKTaMH OKKYTCS BIIOCJICACTBUH HE PEaTU3yEMbIMU CPEJICTBAMHU BHIOPAHHOU
CYB/. 210 noTpedyeT u3MEeHEeHUs1 KOHLENTyalbHOW MOeNH. Bepcus koHuenTyasb-
HOM MOJENH, KOTopast MOKET ObITh o0ecniedeHa kKoukpeTHoil CYB/I, Ha3piBaeTcst j10-
TUYECKOU MOJEIBIO.

Jlocuueckas mooenw ompastcaem j10cudeCKue CeA3uU M@chay aJje-

MeHmMamu OAHHbIX 8HE 3A8UCUMOCTIU OM UX COOEPHCAHUS U Cpedbl  Xpa-
HeHus.

Jloeuueckas mooenvb OanHbIX MOdcem OblmMb PEIAYUOHHOU, Uepap-
XUYeCKoOU Uiu cemeesoll.
ITonp30BaTesiM  BBIACISAIOTCS MOJMHOXKECTBA OSTOM JIOTHUYSCKOM MOJCIIH,

Ha3bIBACMbIC BHCIITHUMHA MOJCIISIMHU, OTPAXKAIOIINC UX IIPCACTABICHUA O HpeI[MeTHOﬁ

o0JtacTu.

Buewnsaa mooens coomeemcmeyem npedcmaeﬂenuﬂfw, Komopbole

noavzoeameiii noaydarwm Ha OCHo6e JI02UYECKOl MO()@JZU, 6 mo epem:
KAdK KOHYenmydajlbHble mp€606aHMﬂ ompaosicarom npe@cmaeﬂeHuﬂ, Komo-
pbole nojibzoeameild NepeoHAYANIbHO JHCeNAIU UMEemMb U Komopble jieelu 6

0CHO8Y pa3pabomKu KOHYenmyaibHOU MOOEJU.

............................................................. muguqec’{aﬂ

Mo0enn, onpedenaowas pasmeujerue 0aHHbLX, Me- moovl OOCMYNa U

MexXHUKY UHOEKCUPOBAHUS, HA3bIBAEMC Sl 6HYMPEHHEll

MOOEIbI0 CUCHIEMDL.
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BHemrHne Mojieny HUKaK He CBSI3aHbI C TUIIOM (PU3NYECKON MaMATH, B KOTOPOI
OyAyT XpaHUTBCS JaHHbIE, U C METOJIaMU JIOCTyNa K 3TUM AaHHbIM. C Ipyroii ctopo-
HbI, €CJIM KOHIIENTyaJIbHasi MOJIEJIb CIIOCOOHA YUUTHIBATh PACIIUPEHNE TPEOOBAHUH K
cucteMe B OyaylleM, TO BHOCHMbIE B HEE U3MEHEHMSI HE JOJIKHBI OKa3bIBAaTh BIIMSI-
HUS Ha CYIIECTBYIOIIME BHEIIHNE MOJea. OCHOBHOE pa3iuiue MeXAy yKa3aHHBIMU
BBIIIE TPEeMsI TUIIAMHU MOJENeN JaHHBIX (KOHUENTYalbHOMW, JIOTUYECKON U (husmue-
CKOI1) COCTOMT B crioco0ax MpeAcTaBICHHUs B3aUMOCBsI3el Mexay oObekTamu. [lpu
npoektupoBannu b/l Ham noTpedyercs pa3nuuyaTh B3aUMOCBSI3U MEXIy OOBEKTaMH,
MEXly aTpuOyTaMu OJHOrO 00BEKTa U MEXKY aTpuOyTaMH pa3iIMdHbIX OOBEKTOB.

MopenupoBaHue AaHHBIX MPOBOAUTCS KaK IMOYPOBHEBBIM CIIyCK OT KOHLEITY-

aJTBbHON MOJENH K JIOTUYECKOM, a 3aTeM K (M3UYECKONU MOJIEIH.

5.3 Metopoaorus IDEFO

Co3naHue COBPEMCHHBIX HMH(DOPMAIIMOHHBIX CHCTEM MPEACTABIIICT COOOM
CIIOKHEHINTYIO 3aJ1ady, pelIeHHe KOTOPO TpeOyeT MPUMEHEHHUS CICIHATIbHBIX METO-
VK ¥ MHCTPYMEHTOB. B mocieaHee BpeMsi Cpelld CUCTEMHBIX aHAJTUTHKOB M pa3pa-
0oTunkoB 3HaunTENLHO BeIpoc MHTEpec kK CASE (Computer-Aided Software/System
Engineering) — texHonorusM u uHCTpyMeHTadbHbIM CASE-cpencTBam, mo3BOJISIO-
MM MaKCUMaJIbHO CHCTEMATH3UPOBATh U aBTOMATHU3WPOBATH BCE 3TAITbl Pa3padOTKH
porpaMmmMHoOro ooecrneuenus [25].

TexHosorust co3ganus WHHOPMAIMOHHBIX CHUCTEM MPEIBSIBISIET 0COOBIE Tpe-
OOBaHMS K METOJMKAM peallu3allid W TPOrPaMMHBIM HHCTPYMEHTAJIbHBIM Cpe-
CTBaM.

Peanuzanuio npoexToB 1o co3nanuio MC npuHsATO pa3duBaTth Ha CTaIuu aHa-
nu3a (mpexae geM cosnaBath MC, HEOOXOAMMO IMOHSTh M OIKMCATh OM3HEC-JIOTUKY
MPEIMETHOM 00J1aCcTH), TPOSKTUPOBAHHS (HEOOXOAMMO OINPEICITUTh MOIYJIA M apXH-
TEKTypy OyIymield CHCTEMbI), HEIOCPEICTBEHHOTO KOJIWPOBAHUS, TECTUPOBAHHUS W
COIPOBOYKICHHSI.

s cozpanust MIC KU3HEHHO HEOOXOJWM HHCTPYMEHT, 3HAYMTEIBHO (B HE-
CKOJIBKO pa3) YMEeHbIIamuii BpeMs pazpadorku HC.

Ha coBpemennom peinke cpencts paszpadorku MIC moctarouno mHoro CASE-
cpezacts, Hanpumep ERwin u BPwin, xotopeie Obutn paspaboTanbl Gupmoit Logic
Works. TTocne cousaus B 1998 1. Logic Works ¢ PLATINUM technology onu BbI-
myckarotcs of jorotuniom PLATINUM technology.

Ha nauanpabix dTanax co3ganus MC HeoOXoauMo MOHATH, Kak paboTaeT opra-

HU3aLMs, KOTOPYIO COOMPAIOTCs aBTOMAaTU3UpOBaTh. HUKTO B opraHu3auy He 3HAET,
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KaKk OHa paboTaeT B TOW Mepe MOAPOOHOCTH, KOTOpas HEOOXOoauMma ISl CO3JTaHMUs
NC. PykoBoauTens Xxopounio 3HaeT paboTy B LIEJIOM, HO HE B COCTOSIHUM BHUKHYTH B
JeTanu paboThl KAXKIOTO PAIOBOTO COTPYAHUKA. PsiI0BOM COTpYIHUK XOPOIIO 3HAET,
YTO TBOPUTCS Ha €ro paboueM MecTe, HO IJIOXO 3HAaeT, Kak padoraroT koyuerd. [1o-
ATOMY JIJISl ONTMCAHUS pa0OThHI MPEATNPUATHS HEOOXOAMMO TTOCTPOUTH MOJIEh [25].

............................................................. TaKaﬂ ManJZb

00./12/CHA ObIMb A0eK8AMHA NPeOMEemHOU 001acmu, c1ed08amelbHO, OHA

00J12ICHA cO0epaHcamsy 8 cebe 3HAHUS 8CeX YUACT -
HUKO8 OU3HeC-npoyecco8 Opeanu3ayuu.

Hanbomnee ynoOHBIM S36IKOM MOJACITHPOBaHUS Ou3Hec-mporeccoB sBisieTcs |DEFO,
npetokeHHbId 0onee 20 net Hazax dyrimacom Poccom (SoftTech, Inc.) u
Has3bIBaBIIMiCs epBoHauanbHo SADT — Structured Analysis and Design Technique.
B manpaeimem 3to mogMaOok)ecTBO SADT OBUTO MPUHATO B KavecTBE GeaepaibHOTO
cragaapra CIIIA non naumenosanuem |DEFO. [Togpobuble cienudukanum Ha cTaH-

naptel IDEF moxHo Halith Ha caiite http://www.idef.com.

B IDEF0 cucmema npeocmaensemces xax cosokynnocms 83aumooeti-

cmeytowux pabom unu ¢yuxyul. Taxas yucmo QyHKYUOHANbHAS OpUEH-
mayus A6131emcs NPUHYUNUATbHOU — DYHKYUU CUCTNEMb] AHATUSUPYIOMCS
He3a8UCUMO OM 00BbEKMO8, KOMOPLIMU OHU ONepupyrom. Imo no3eosem
Oonee uemKo cMOOenUpo8ams JO2UKY U 83AUMOOECMEUe NPOYECco8 0pea-
HU3ayuu.
............................................................. Mo MOJETBIO B
IDEFO moHuMaroT onrcaHue CUCTeMbI (TEKCTOBOE U rpaduye-
CKO€), KOTOPOE JOJIKHO JJaTh OTBET Ha HEKOTOPHIE 3apaHee ONpPEACIICHHBIE BOIPOCHI.
MonenupyeMasi cucTemMa uMeeT rpaHuily. B3anMoseiicTBue CUCTEMBI ¢ OKpYKa-
IOIMM MHPOM ONUCHIBAECTCS KaK BXOJ (HEYTO, YTO NepepadaThIBAETCSI CUCTEMOM), BbI-
X0l (pe3yabpTaT AESITEIbHOCTH CUCTEMBI), YIIpaBJICHUE (CTpAaTernd W MPOLEIYpHI, MOJ
yIOPABJICHUEM KOTOPBIX MPOU3BOJAUTCA padboTa) U MeXaHu3M (pecypchl, HEOOXOIUMBbIE
Uil IpoBeieHus: pabothl). Haxoscek noj ynpasiieHueM, cucteMa npeodopasyer BXOAbl B

BbIXOAbI, UCITOJIB3Yd MEXAaHU3MBI.


http://www.idef.com/

Ilpoyecc mooenuposarnus xaxotui-muoo cucmemst 6 |\DEF0O nauuna-

emcsi ¢ onpeoeieHus KOHmeKkcma, m. e. Haubojee abCmpaKmuo2o YPOGHs.
ONUCAHUs cucmemvl 8 Yeiom. B konmekcm 6xoosam onpedenenue cybovekma
MOOeUPOBAHUSL, Yeau U MOYKU 3PEHUsI HA MOOeb.

[Tox cyObekTOM MOHUMAETCS caMa CUCTEMA, MPU ATOM HEOOXOAUMO TOYHO yCTa-
HOBHTb, YTO BXOJIUT B CUCTEMY, @ UTO JICKHT 3a €€ IPeAcIaMH, IPYyTUMHU CIIOBaMH, MBI
JOJDKHBI OTIPEICIIUTD, YTO MBI OyZIEM B JajbHEHIIIEM pacCMaTPpUBaTh KaK KOMIIOHEHTHI

CUCTEMBI, a 4YTO KaK BHEIIHee Bo3jeiicTBue. Ha onpenenenue cyObekTa CUCTEMBI OyIeT
CYIIECTBEHHO BJIUATH MO3UIIUS, C KOTOPOM paccMaTpUBAETCS CUCTEMA, U 1IEJb  MOJCIIH-
POBaHMs — BOIPOCHI, HA KOTOPBIE TOCTPOCHHASI MOJIEJIb TOJKHA J1aTh OTBET.

Ilepsonauanvrho Heobxooumo onpedenums obdracms (SCOPE) mooe-

JIUPOBAHUSL.
............................................................. OHI/IcaHI/Ie O6HaCTI/I _

KaK CUCTEMBI B LIEJIOM, TaK U €€ KOMIIOHEHTOB — SIBJISIETCS
OCHOBOM TOCTPOCHUS MOJAENH. XOTS MPEnoiaracTcs, YTO B TE€UECHHUE MOJCIHPOBAHUS
001acTh MOKET KOPPEKTHPOBATHCS, OHA JOJHKHA OBITh B OCHOBHOM C(OpPMYIHpPOBaHA
M3HAYaJIbHO, MOCKOJIbKY UMEHHO O0JAacTh ONpEAEIIsAeT HalpaBiIeHUE MOJEIUPOBAHUS U
KOT/a JI0OJKHA OBbITh 3aKkOoHUYeHa Mozenb. [Ipu dhopmynupoBanuu obnactu HEOOXOIUMO
YUYHUTHIBATH JIBa KOMIIOHEHTA — ITUPOTY U MIyOuHy [23].

HTupoma nodpazymesaem onpedenenue cpanuy mooenu, uro OyJeT paccMaTpu-
BaTbCA BHYTPHU CUCTEMBI, @ UTO CHAPYKH.

I'nyouna onpedensem, na KaKkom ypoeHe 0emanuzayuu Mooeisb AGIAACMCcA 3d-
eéepuiennoin. Ilpu onpeneneHuy TIyOMHBI CUCTEMBI HEOOXOIUMO HE 3a0bIBaTh 00 orpa-
HUYEHUSX BPEMEHU — TPYJOEMKOCTh MOCTPOCHUS MOJETU PacTeT B I€OMETPUUECKON
MIPOTPECCUH OT TIIyOMHBI JeKOoMMO3UINH. [locie onpenenenus rpaHuil MOJIETH MPEATO-
JlaraeTcs, 4TO HOBBIE OOBEKTHI HE JIOJDKHBI BHOCHUTHCS B MOJEIHPYEMYIO CUCTEMY; TIO-
CKOJIbKY BCE€ OOBEKTHI MOJICIN B3aUMOCBSI3aHbI, BHECEHHE HOBOTO O0BEKTA MOXKET OBITh
HE MpoCcTO apupMeTuyecKor 100aBKOM, HO B COCTOSIHUM U3MEHUTH CYIIECTBYIOIINE B3a-
MMOCBS3HU.

IDEFO-mMonens mpeamnonaraet Haau4ue 4eTKO CHOPMYITHPOBAHHOM IIENU, €AMH-
CTBEHHOT'O CyOBEKTa MOJECIIMPOBAHHUS U OJJTHOW TOUKU 3PEHHUSL.

JMuarpammsbl IDEF0. OcunoBy metomonorun IDEFO cocraBnser rpaduueckuit
S3BIK OMMCcaHus Ou3Hec-TmpoieccoB. Mozens B Hotarmu |DEFO npeacrasnsier coboit co-

BOKYITHOCTb UCPAPXHUUYCCKHU YIIOPAAOUYCHHBIX 1 B3AUMOCBA3aHHBIX AUAIrpaMM. Kancz[aﬂ
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auarpaMMa sIBJII€TCS €IUHULIEH ONMCAHMS CUCTEMBI U PACIojaraeTcs Ha OTIECIbHOM JIU-
CTe.
Monens MOXKET coiepKaTh YEThIPE TUIIA AUArPaMM:
1) KOHTEKCTHYIO quarpammy (B KasKIOH MOJEIH MOYKET ObITh TOJILKO OJTHA KOH-
TEKCTHas Juarpamma);

2) IMarpaMMmbl ICKOMITO3HUIIUH;

3) aMarpaMmbl IepeBa y3IioB;

4) nuarpammsl TosbKO st okcnosuiuu (FEO) [25].

1. KoHTekcTHasi quarpaMma SsBISICTCSI BEPITUHOW IPEBOBHUIHOW CTPYKTYPHI
JIUarpaMM U TpeacTaBisieT co0oil camoe oOIiee ONMCaHUe CUCTEMBbl M €€ B3auMOJeii-
CTBUS ¢ BHelIHeN cpenoi. Ilociie onucanusi CUCTEMBI B 1IEJIOM IIPOBOJUTCS pa3OMeHHe
€€ Ha KpyIHbIe (PparMeHTHI.

2. DTOT MpolecC Ha3bIBACTCs (PYHKIMOHAIBHOM JIEKOMITO3UIIUCH, a TUarpaMMbl,
KOTOPBIE OMUCHIBAIOT KaXIbli (parMeHT u B3auMOJAEUCTBUE (PparMEHTOB, HA3bIBAIOTCS
AUArpaMMaMu JekoMno3uuun. [locie AeKOMIO3UIIMN KOHTEKCTHOM JAMarpamMmsl 1po-
BOJIUTCSL JIEKOMIO3UIIMS KaXXA0ro Ooyblioro ¢pparMeHTa CUCTEMbI Ha Oojiee MENKue U
TaK Jlajgee, 10 JOCTHKEHHUSI HYKHOTO YpOBHS moapoOHocTu onucanus. [locie kaxaoro
ceaHca JEKOMITO3UIIUU MPOBOASATCS CEAHCHI IKCIIEPTU3bI — IKCIIEPTHI IPEAMETHON 00J1a-
CTH YKa3bIBalOT HA COOTBETCTBHE PEAbHBIX OWM3HEC-TPOIECCOB CO3JaHHBIM TUArpaM-
MaM. HaiiieHHble HECOOTBETCTBHSI UCTIPABIIAIOTCS, U TOJBKO MOCIE MPOXOXKICHUS IKC-
nepTu3bl 0€3 3aMeYaHui MOXXHO MPUCTYNATh K CIEIYIOUIEMY CEaHCY AEKOMIIO3UIUU.
Tak mocTuraercsi COOTBETCTBHE MOJIENHM peallbHbIM OW3HEC-TpolleccaM Ha JII0OOM H
KaXI0M ypoBHe Mojeiau. CHHTaKCUC OMMCAaHUS CUCTEMBI B IIEJIOM M KaXKI0ro ee (par-
MEHTa OJMHAKOB BO BCEU MOJIEIIN.

3. JImarpamma JqepeBa y3J10B MOKa3bIBaCT HEPAPXUICCKYIO 3aBUCHMOCThD PadoT,
HO HE B3aMMOCBSI3U MEXIy paboTamu. [luarpamMm AepeBbEB y3JI0B MOXKET OBITH B MO/IE-
JIU CKOJIb YTOJTHO MHOTO, TIOCKOJIBKY JIEPEBO MOKET OBITh MOCTPOCHO Ha MPOU3BOIHHYIO
TIIyOMHY 1 HE0OS3aTEIBHO C KOPHSI.

4. JImarpammel s sxcnosuinuu (FEO) cTpostes ams WUTIOCTpaluy OTACIb-
HBIX ()parMEeHTOB MOJEIH, JUIsl WJUTFOCTPALIMK aJbTEPHATUBHOW TOYKH 3pEHUS JTHOO0 s
CIICHUAJIBHBIX LENEH.

PaGoTsl 0003HaUaIOT MOMMEHOBAHHBIE TIPOIECCHI, (PYHKITUU WM 3a]]a4H, KOTOPhIC
MIPOUCXOMAT B TEUCHHUE OMPENEICHHOTO BPEMEHU U UMEIOT PacClO3HABAEMbIE PE3yJIbTa-
Thl. PaboTel n300paxaroTcss B BUAE NPSIMOYTOJILHUKOB. Bce pabGoThl JOMKHBI OBITH
Ha3BaHbl U onpejeneHbl. M paboThl AOKHO OBITh BBIPAXKEHO OTIJIArOJBHBIM CYIIIE-
CTBUTENbHBIM, 0003HayatonuM aerictBue (Hanpumep, «M3rorosnenue neranuy», «llpu-

eM 3akaza» u T. 1.). Pabota «3rotoBienue aetaam» MOXKET UMETb, HAIIpUMED, CIeLy-
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roree onpeneneHue: «Pabora OTHOCUTCSA K TOJTHOMY MUKy W3TOTOBJICHUS U3ACIHS OT
KOHTPOJISI KAYECTBA CBHIPHSI 10 OTIPY3KH TOTOBOTO yHakOBaHHOTO m3aenwsi». [Ipu co3na-
Huu HoBoM Momenu (meHio File/New) aBromaTudecku co3maeTcss KOHTEKCTHAs Iua-

rpaMma ¢ eIUHCTBEHHOM paboTOM, N300paXxkaroliei CUCTeEMY B 11eJioM (puc. 5.2).

Hopmartusnas
JTOKYMEHTaIus
KoMmmepueckue Y MaTepI/iaJ'IbI
HNPEUTOKCHNA > COnpoOBOANTENbHAS
JOKYMEHTAIUs
[IpouzBoacTBeHHas Opranu3oBarh 3aKyIlIKM MaTepuasoB o
HEOOXOIUMOCTD PeructpaunoHHbie
A0 }KypHaJ;I)I
A A A
OynkuuonansHoe|  Otaen [TocTaBuK
NOJpa3CIICHHE 3aKyTOK

Puc. 5.2 — [Ipumep KOHTEKCTHOM quarpaMMbl

JluarpaMMbl TE€KOMITO3HIIMH COACPKAT POACTBEHHBIE PabOTHI, T. €. JOUEPHHUE pa-
00TBI, UMEIONINE OOIIYI0 POAUTEILCKYIO padoTy. JlekoMmo3upoBaTh pabOTy Ha OIHY
paboTy HEe UMEET CMBICIIA: TUarpaMMBbl C KOJIMYECTBOM paboT Gojiee BOCHbMH MOTYYaloT-
Csl IEPEHACHIIIICHHBIMH U TI0XO0 YUTaroTCs. J[Jisi oGecrieueHus: HarJIiTHOCTU U JTy4IIero
MMOHUMAHUSI MOJEIUPYEMBIX MPOIECCOB PEKOMEHAYETCS UCIOJIb30BATh OT TPEX 10 Ile-
CTH OJIOKOB Ha OJHOM JuarpaMme.

Ecnu oka3biBaeTcsi, 4TO KOJIMYECTBO pabOT HEAOCTATOUHO, TO pabOTy MOXHO J0-
0aBUTH B IUarpamMmy, IIEJIKHYB CHayaia Mo KHOMKE Ha MaJIMTpe UHCTPYMEHTOB, a 3aTeM
10 CBOOOJTHOMY MECTY Ha AMarpaMMe.

PaboTbl Ha quarpamMmax JE€KOMIIO3UIIMU OOBIYHO PACIONIararoTcs MO AUaroHaiu
OT JIEBOT'O BEPXHETO yTiia K MPaBOMY HUKHEMY .

Takoil MOpsSAOK HA3bIBAETCS MOPSAKOM AOMUHUpPOBaHUsA. COrinacHO 3TOMy IpPHH-
LUy PACIIOJIOKEHUS B JIEBOM BEPXHEM YTy pacrojiaraercsi camas BaxkHasi paboTa wiu
paboTa, BITIOJIHsIEMasl 110 BpeMeHH MepBoil. J{ajee BIpaBo BHU3 pacroiaraioTcs MeHee
Ba)XHbIE WJIM BBIMOJHsEMble MO3ke paboThl. Takoe pacmonoxeHue oOierdaer YTeHue

auarpamMm, KpoMe TOTO, Ha HEM OCHOBBIBAETCS TIOHATHE B3aUMOCBsI3eH padoT (puc. 5.3).
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3ananue " —
Cripb 4
: Pexomenpanuu
[TepepaboTka
> ChIpbS |
A
A A A
HsroroBnenue
JieTaneu P
[Tonydabpukar Vv v
COopxka
bpak .
g Jletanu ACTaNeH 3
A
T'oToBOE
K | u3nenue
CoOpannoe oHtpone [ 0
u3J1eNIne KauecTsa 4 |
A
[Tepconan
MPEATPUSITHS

Puc. 5.3 — IIpumep auarpamMmsbl A€KOMIO3UIMN «3roTOBICHUE U3ICITHS

Kaxnast u3 pabotr Ha nuarpamMme JEKOMIIO3HIIMA MOXET OBITh B CBOIO O4Yepeib
nexkomIo3rupoBaHa. Ha quarpamme qeKoMMo3uiiny paboThl HYyMEPYIOTCS aBTOMAaTHYECKU
cieBa HampaBo. Homep paboThl mOKa3bIBaeTCsA B MPAaBOM HIDKHEM yriy. B jmeBom Bepx-
HEM YTy u300pakaeTcsi HeOoJbllas MuaroHajlbHas 4yepTa, KOTOpas MOKa3bIBAET, YTO
naHHas paboTa He ObUIa JeKOMITIO3UPOBAHA.

B3aumosaeiicTBue paboT ¢ BHEIIIHUM MHUPOM M MEXIYy COOOW OMUCHIBAETCS B BUJE
cTpenok [23, 25].

B IDEFO pa3nu4aroT nath TUIIOB CTPENIOK (puc. 5.4).

VYrpasienue
Bxon Brixon
PaGora
— e
(byHKums)
Mexanuzm Bri3oB

Puc. 5.4 — OcHoBHbIe 251eMeHThI Tpadudeckoit HoTanuu IDEFO
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Bxoa (Input) — maTepuan win uHGOpPMAITUS, KOTOPBIC HCIIOIB3YOTCS HIIH TPeo0-
pasyroTcs paboToN mJisg ToydeHusl pesyibTara (Bbixona). Jlomyckaercs, yto paboTa
MOKET HE UMETh HU OJHOM CTpesikK BXoda. Kaxkaplil TUI CTPENOK MOAXOAUT K ONpe/e-
JICHHOM CTOpPOHE MNPSMOYTOJIbHUKA, M300pakaromero padoTy, WU BBIXOJUT U3 Hee.
Crpernka BXo/Ja pUCyeTcsl Kak BXOJAIIas B JIEBYIO IpaHb paboTsl. [Ipu onucanuu TexHo-
JOTUYeCKux mporueccoB (st atoro u O npunyman |IDEF0) e Bo3Hukaer mpobiiem
onpenesieHus: BXo10B. JleicTBuTenbHO, «ChIpbe» Ha PUCYHKE 5.3 — 3TO HEYTO, YTO Ie-
pepabatbiBaeTcsi B nporecce «IlepepaboTka chipbs» I modyudeHus pesyibrara. [lpu
monenupoBanuu VC, koraa cTpeiakamu sBISIIOTCS He (pu3nueckre 0OBEKThI, a JaHHBIE,
He Bce Tak oueBuaHo. Hampumep, npu «lIpueme manueHTa» Kapra MalMeHTa MOXKET
OBITh U Ha BXOJI€ M HA BBIXOJIE, MEXIY TEM KauyeCTBO 3TUX JAHHBIX MeHseTcs. [pyrumu
CJIOBAMHM, B HAILlEM IMPUMEPE ISl TOro, YTOOBI OMpaBAAaThb CBOE HAa3HAUYEHUE, CTPEIIKU
BXOJ/Ia M BBIXOJIa JIOJDKHBI OBITH TOYHO OMPEIENICHBI C T€M, YTOOBI yKa3aTh Ha TO, YTO
JaHHBIC JICUCTBUTENILHO ObUIM TIepepaboTaHbl (Hampumep, Ha Bbixoje — «['oToBoe uzme-
nue»). O4eHb 4acTo CIOKHO OMPEIENNTD, SBISIOTCS JIM JaHHBIC BXOJOM WIH yIpaBiie-
HUEeM. B 3TOM ciyyae moJcKa3Koil MOXKET CIY>KUTh TO, IepepadaThIBAIOTCS/U3MEHSIFOTCS
7Y 1aHHBIE B paboTe win HeT. Ecliu u3MeHsI0TCs, TO CKOpee BCEro 3TO BXO/I, €CJIA HET —
yIpaBIICHHUE.

VYupasaenue (Control) — nmpaBuna, crparernu, Iporeaypbl WIA CTAaHIAPTHI, KO-
TOPBIMU PYKOBOJICTBYeTCS paboTa. Kaxknas padora 1o/KHA UMETh XOTsI Obl OIHY CTpEi-
Ky ynpasieHus. CTpeska ynpaBlieHUs pUCYETCsl KaK BXOJsIas B BEPXHIOIO TpaHb pado-
Tol. Ha pucynke 5.3 crpenku «3ananue» u «Heprex» — ynpasnenue 1uist padotsl «3ro-
TOBJICHUE JIeTalel». YTpaBleHHEe BIMSIET HAa paboTy, HO HE MpeoOpazyeTcss pabOTOM.
Ecnu niens paboThl — U3MEHUTH TPONEAYPY WJIM CTPATErHio, TO Takas Mpoleaypa Wid
cTparerusi OyneT Ana paboThl BXOJ0M. B ciiydae BO3HUKHOBEHHUS HEOMPEACIEHHOCTH B
cTaTyce cTpenku (ynpaBlieHHE WU BXOJ) PEKOMEHIYETCsl pPUCOBaTh CTPEJIKY yMpaBiie-
HUSL.

Boixoa (Output) — matepuan wiu uHGOpMAIUS, KOTOPBIE IPOU3BOIATCS paObOTOM.
Kaxnas paboTa momkHa UMETh XOTsS OBl OJTHY CTpENKYy Bbixoaa. PaGoTa 6e3 pesynbTaTta
HE MMEET CMBICIIa M HE JIOJDKHA MOJEIUpoBaThcs. CTpenka BbIXO/Aa PUCYETCS KaK UCXO-
nsuias U3 npaBoil rpanu padoTsl. Ha pucynke 5.3 crpenka «l'oToBoe u3enuey sBiaseTcs
BBIXOJIOM 117151 pa00ThI «3roToBIEHNE U3ICTHS.

Mexanu3m (Mechanism) — pecypchl, KOTOpbI€ BBIMOIHSAIOT PabOTy, HampuMmep
MIEPCOHAJ MPEANPUITHS, CTAHKH, YCTpoiicTBa U T. A. CTpenka MeXaHn3Ma pUCyeTcs Kak
BXOJIAIasl B HIDKHIOIO TpaHb paboThl. Ha pucynke 5.3 crpenka «Ilepconan mpeamnpusi-
TUSD» SBJISIETCSI MEXaHU3MOM JUIsl paboThl «M3roToBinenue uznenus». Ilo ycMoTpeHuro

AHAJIMTHUKA CTPCIKU MCXaHHU3Ma MOT'YT HC I/1306pa}KaTI>C$I B MOJCJIN.
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BoizoB (Call) — crenmanbhas crpeika, ykasbiBarolas Ha IPyryl0 Mojeiab pabo-
Thl. CTpesKa BBI30Ba PUCYETCS KaK UCXOSIIAs U3 HIDKHEH rpanu padboTel. CTpeska BbI-
30Ba UCIIOJIB3YETCs ISl YKa3aHUsl TOTO, YTO HEKOTOpasi paboTa BBITIOIHSASTCS 3a Mpejie-
JaMHu MojieupyeMon cucteMbl. B BPWin cTpeniku BbI30Ba MCHOJB3YIOTCS B MEXaHHU3ME
CIMSTHUS M pa3/ielICHUs] MOJICTIeH.

I'pannunbie cTpeaku. CTpeIKyd Ha KOHTEKCTHOW AMarpamMme CayKaT Jyisl OmHca-
HUSl B3aMMOJICHCTBUS CUCTEMBI C OKpyX)aronuM MupoM. OHM MOTYT HAYMHATHCS Y Tpa-
HUIBI TUArpaMMbl U 3aKaHUMUBATHCS Y PabOTHI, WM Ha000poT. Takue CTpPesIKu Ha3bIBa-
I0TCA TpaHUYHbIMU. IMEHa BHOBH BHECEHHBIX CTPEJIOK aBTOMATHUYECKH 3aHOCSTCS B
cioBaps (Arrow Dictionary).

Huarpammbel IDEFO umeror aBoiiHyto Hymepauuio. Bo-nepBbiX, AuarpaMmsl
UMEIOT HoMepa 1o y3iy. KoHnTekcTHas quarpamma Beerna umeetr Homep A-0, gexomrio-
3UIIMS KOHTEKCTHOM AauarpamMmbl — HoMep AQ, ocTanbHbIe IUAarpaMMbl JEKOMITO3UITUN —
HOMeEpa I0 COOTBETCTBYIomEeMy y3iy (Hanpumep, Al, A2, A3 u 1. 1., cm. puc. 5.5).

cl
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Puc. 5.5 — Ilpumep auarpammel, pa3pab0OTaHHON C TOMOIIBIO
crangapta IDEFO

BPwin aBromatudecku moajep>KUBaeT HyMEpaIUIo 10 y3JaM, T. €. PU poBe/Ie-
HUM JEKOMIIO3ULIMU CO3JA€TCs HOBas AMarpaMMa M € aBTOMaTHYeCKU MPUCBAUBACTCS
COOTBETCTBYIOLIMI HOMeEp. B pesynbrare mpoBeneHus: SKCHEPTU3bI JUarpaMMbl MOTYT

YTOUYHATHCA U USMCHATHCA, CIICA0BATCIIbBHO, MOT'YT OBITH CO3aaHbI Pa3JINYHbIC BEPCHUU
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OJTHOM U TOM ke (C TOUKH 3pEHUS €€ PACIIOIOKECHHS B IEPEBE y3JI0B) AUArPaMMBbI J1e-

KOMITIO3UIINH.

5.4 ®du3znyeckas M Jornueckass MoaeJu JaHHBIX

ERwin umeeT nBa ypoBHSI IPEICTaBICHHUS MOJICIIH — JJOTHYSCKUI U (PU3HUYCCKUIA
[26].

Jlormyeckuii ypoBeHb — 3TO aOCTpaKTHBIN B3TJISA[ Ha TaHHBIE, HAa HEM JaHHBIC
IPEACTABISIOTCS TaK, KaK BBIMVISAAT B pPEaIbHOM MHUPE, U MOTYT Ha3bIBAThCSl TaK, Kak
OHH Ha3bIBAIOTCS B peasibHOM Mupe, HanpuMmep «IlocTossHHBIN KiIHeHT», «OTae Win
«Pamunusa cotpyanuka». OOBEKThl MOJIENH, MPEACTaBIsieMbIe Ha JOTHYECKOM YPOBHE,
HA3bIBAIOTCS CYIIHOCTSIMU U aTprOyTaMu (MoapoOHee O CYIIHOCTAX U aTpudyTax Oyzaer
pacckazaHo Hike). Jlorndyeckass Mozenb JaHHBIX MOXKET OBITh MOCTPOEHA Ha OCHOBE
JIPYTOi JIOTMYECKOW MOJIeNH, HalpuMep Ha OCHOBE MOJENH mporeccoB. Jlornueckas
MOJIeNIb JAHHBIX SIBJISICTCS] YHUBEPCAIbHOM U HUKAK HE CBS3aHA C KOHKPETHOM peann3a-
et CYBJI.

du3snyeckasi MojaeJIb TaHHBIX, HAITPOTHUB, 3aBUCUT OT KOHKpeTHOM CYBJI, dak-
TUYECKH SIBJISIICH OTOOpaKEHHEM CHCTEMHOT0 KaTtajora. B dwm3nueckoit Moaenu comep-
x)uTcsa uHbopmanus o Bcex o0bekTax bJl. ITockombky cranmapToB Ha 00beKkTH B/ HeE
CyIIEeCTBYET (HampuMep, HET CTaHAapTa Ha TUIMBI JAHHBIX ), GU3HUECcKast MOJIETh 3aBUCHUT
oT koHKpeTHOM peanuzaunn CYBJl. CnenoBaTtenbHO, OJHON U TOW K€ JOTHYECKON MO-
JIeTd MOTYT COOTBETCTBOBATh HECKOJIKO Pa3HBIX (u3nyeckux mojenei. Eciu B moru-
YECKOM MOJIETT HE UMEET 3HAUCHMSI, KAKOM KOHKPETHO THUIl JaHHBIX UMeET aTpuOyT, TO B
(bu3MYECKON MOJENM Ba)KHO OIMUCATh BCIO MH(MOPMAILMIO O KOHKPETHBIX (PU3NYECKUX
o0BekTax — TabnmuIax, KOJOHKAaX, MHACKCAX, Mpoleaypax u T. A. Pa3menenue momenu
JAHHBIX HA JIOTHYECKHE U (PU3NYEeCKre O3BOISET PEUTUTh HECKOJIBKO BaXKHBIX 3aad.

JloxymentupoBanue moaeau. Muorue CYBJ] umeroT orpaHndyeHue Ha UMEHO-
BaHHE OOBEKTOB (HaNpuUMeEp, OTPaHUYECHHE Ha JJIMHY UMEHU TaOJMUIbl WIM 3alpeT UC-
MOJIb30BaHUs CTIEMATbHBIX CUMBOJIOB — Ipobena U T. 1.). 3avacTyio paspabdotunku UC
UMEIOT JIeNIo ¢ Henokanu3oBaHHbIME BepcusiMu CYB/I. OTo o3Hauaet, 4to 00beKThl BJ]
MOTYT Ha3bIBaThCS KOPOTKMMHU CIIOBAMH, TOJIBKO JATMHCKUMHU CHMBOJIaMU M 0€3 Huc-
MOJIb30BAHUS CIICIIMATILHBIX CUMBOJIOB (T. €. HENIb3s Ha3BaTh TAOIHILY MPEIIOKEHUEM,
TOJILKO OJTHUM cJioBOoM). Kpome Toro, npoektupoBiuku bJ] Hepeako 310ymoTpeosisitor
«TEXHUYECKHUMMW» HAUMEHOBAHMSMH, B pe3yjbTaTe TaOIWIla W KOJOHKH TOJIy4aroT
HaumeHoBanusa tuna RTD_324 wimu CUST_A12 u T. a. [lomydeHHyro B pe3yJibTare
CTPYKTYPY MOTYT MOHSITh TOJBKO CIEIHUATUCTHI (a Yalle BCEro TOJIbKO aBTOPHI MOJIENH),
€€ HEBO3MOXKHO O00CYXKJaTh C 3KCIIepTamu MpeAMeTHoU obnactu. Pazgenenue monenu

Ha JIOTMYECKYI0 M (DU3MYECKYIO MO3BOJIAET PelUTh 3Ty mpobinemy. Ha dusmueckom
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ypoBHE 00beKThI b/] MOTYT Ha3bIBaThCs Tak, Kak Toro Tpedytot orpanndeHuss CYb/]. Ha
JIOTUYECKOM YPOBHE MOKHO 3TUM 00BEKTaM mojo0paTh CUHOHUMBI — UMEHa OoJiee To-
HATHBIE HECIIELIUAIMCTaM, B TOM YHUCJIE Ha KMPUJUIMIIE U C UCHOJb30BAHUEM CIICLIUAIIb-
HeIX cuMBOJIOoB. Hampumep, Tabmuie CUST_Al2 mokeT COOTBETCTBOBATH CYIIHOCTh
Ilocmosinnvi kiuenm. Takoe COOTBETCTBUE MO3BOJISIET JIyUllle 3aJ0KyMEHTUPOBAaTh MO-
JIeJIb U JTA€T BO3MOXKHOCTH OOCYXKIaTh CTPYKTYPY JaHHBIX C DKCHEPTaMH MPEAMETHOU
oOnactu.

MacmrabupoBanue. Co3gaHue MOJIEIU JAHHBIX, KaK PAaBUIIO, HAUUHAETCSA C CO-
3naHus Jorudecko moxenu. Ilocne omucaHusi JOTMYECKON MOJAENIH MPOEKTUPOBIIUK
MoskeT BeiOpaTh HeoOxomumy CYBJl u ERwiIn aBromatnyecku co31acT COOTBETCTBY-
onnyto ¢uszndeckyro mozaenb. Ha ocHoBe ¢usnveckoit mogenn ERwin moxer crenepu-
poBatb cucteMHslii katanor CYB/[ unu coorBercTByromuii SQL-ckpunT. ITOT mnpoiecc
Ha3bIBaeTCs NpsIMbIM IpoektupoBanueM (Forward Engineering). Tem cambiM gocTtura-
€TCsl MacITabupyeMOCTh — CO3/1aB OJIHY JIOTHYECKYIO MOJIETh JaHHBIX, MOKHO CT€HEpPH-
poBath Gu3MYecKue MoAeIH moa J0yr noaaepxkuBacmyo ERwin CYB/I. C mpyroi
cTopoHbl, ERWIN criocobeH 1o copepxuMoMy CUCTeMHOro Katajora wim SQL-ckpunty
BOCCO3/aTh (DM3HUECKYIO M JJOTHYECKYIO MoJenb nanHbIx (Reverse Engineering). Ha oc-
HOBE TOJYYEHHOU JIOTMYECKON MOJENN NaHHBIX MOKHO Cre€HEpUpPOBaTh (PUINYECKYIO
mozenb ans apyrot CYBJl u 3ateM crenepupoBath ee cucTeMHbId kaTtanor. Cinegosa-
TenbHO, ERWIN mo3BomnsieT pemmTh 3a1a4y Mo MepeHocy CTPYKTYPHI JaHHBIX C OJHOTO
cepBepa Ha Japyroi. Hampumep, MOXKHO TepeHeCTH CTPYKTypy naHHbXx ¢ Oracle na
Informix (wnmm wHaoOopot) wiam mepeHectn cTpykrypy dbf-aiinoB B pensimonnyro
CYB/l, Tem campIM OOJIETYMB pEIICHHE MO TEpexoay OT ¢aiia-cepBepHON K KIMEHT-
cepBepHoii C. 3amerum, ofHAKO, 4TO (POPMAIBHBIN MEPEHOC CTPYKTYPHI «IUIOCKUX)
tabnu1 Ha persinnoHHyto CYB]l 00bruno HeadexTuBeH. st Toro 4To0b U3BJIECYD BbI-
roJibl OT Mepexofa Ha KIMEHT-CEPBEPHYIO0 TEXHOJIOTHIO, CTPYKTYPY HaHHBIX CIEHAYyeT
Moauduupoarts. [Iponeccsl npsMoro U 0OpaTHOTO MPOEKTUPOBAHMS OYIyT paccMOT-
PEHBI HITDKE.

Jns co3manus Mojeliel TaHHbIX B ERwWIN MoXHO ucmons30BaTh JBE HOTAIUM:
IDEF1X u IE (Information Engineering). Metononorust IDEF1X Gbiia paspabotana s
apmuu CIJA ¥ mmpoko McHoib3yercs B rocyaapcTBeHHbIX yupexaeHusx CLUA, ¢u-
HAHCOBBIX U MPOMBIIUIEHHBIX Koprnopauusax. Metogonorus |E, paspaborannas Maptu-
HoM (Martin), ®unkensireiinom (Finkelstein) u apyrumu aBTOpamMM, HCIONB3yeTCS
MPEUMYIIECTBEHHO B TPOMBIIIIEHHOCTH.

ERwWIN vMeeT HECKOJIBKO YPOBHEH OTOOpPaKEHHs IUArpaMMbl: YPOBEHb CYIIHO-

CTeH, ypOBEHb aTpUOYTOB, yPOBEHb ONPEIEICHHI, YPOBEHb MEPBUYHBIX KIIIOUEH U ypoO-
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BEHb MKOHOK. [IepeKmtounThcs MeX1y NEepBbIMU TPEMsI YPOBHAMU MOKHO C HCIOJIB30-

BaHHUCM KHOIIOK ITaHCJIM HHCTPYMCHTOB.

5.5 lHoaxoabl K KOHLENTYAJIbHOMY MO/IeJTUPOBAHUIO

3anaya npoekThpoBuMKa bJ] Ha 3Tane KOHUENTyaJIbHOrO MOJEIUPOBAHUS CO-
CTOUT B TOM, YTOOBI Ha OCHOBAHHH JIOKAJIBHBIX MPEACTABICHUI MOJIb30BaTENCH
HalTH 0000IIEHHOE MpeAcTaBieHrue HMHGOPMAIMKU, CBOMCTBEHHOE MPUPOJE MPEN-
metHo# oOnactu (ITO) kak 1enoro [27].

Ji1st aTOr0 Heo6xoAMMO BBITTOHUTH aHanu3 [10, To ecTs:

® VICHUTH LIEJH ONPEANPUATHS, 111 KOTOporo co3znaercs b/I;

® BBISBUTH DYHKIIMM WK JEHCTBUSA, HAIIpaBJICHHBIC HA JOCTIKEHUE LIeTIeH, 1

npaBuiia OM3Heca, MPUHATHIC HAa IPEANPUATUY;

® BBIIBUTH JaHHbIE, HEOOXOUMBIE sl BBITIOJIHEHUS (PYHKIIHIA;

® BBIICIUTH OOBEKTHI, BOBJICUCHHBIC B JESATEIHHOCTD, U BBISIBUTH CBSI3U MEK-

ny Humu [28].

Pe3ynbTaToM aHanmu3a SIBISETCS KOHIENTyallbHast (MH(POpMAIMOHHAs) MOJIEIb
npenmetHoi obnactu (I10). C Touku 3peHust MPOEKTUPOBIIMKA OHA CONEPKHUT CIie-
nudukanum Jorudeckoro Makera bJ[ — onpenenenust 6a30BBIX OTHOIICHUN W TTPABHII
LEJIOCTHOCTH JaHHbIX. CyHIECTBYIOT JBa OCHOBHBIX IOAXOAAa K MPOEKTHPOBAHUIO
KOHLIENITyaJIbHOU MOAENIH — (POPMAJIbHBINA U CEMaHTUYECKU .

DopmanvHblil NOOX00 BKIIOYAET JBA dTArla MOJACIUPOBAHNUSA:

1) ananu3 1O ¢ 11e/1bt0 BBISBICHUS TOJTHOTO MEPEYHS XPAHUMBIX aTPHOYTOB U

npaBuj Ou3Heca;

2) HOpMaJIM3alus YHUBEPCAILHOIO OTHOIICHHS JI0 TpeOyemMoro ypoBHs [28].

Pe3ynpTaTaMu aHanm3a sSBISIOTCS ONPEEICHUS CXEMbl YHUBEPCAIBHOIO  OT-
HOILICHUSI U MHOKECTBA MEXATPUOYTHBIX CBSI3EH, CYIIECTBYIOIIMX B HEM. Pe3ynbTaT
HOpMAaJIM3ALMKU — CUCTEMa OTHOIICHUH, CBSI3aHHBIX MO TUILY «POIAUTENb — MOTOMOK
WJIN «CYTIEPTHUIT — KaTeropus». BoIMoIHAS HOpMaIu3aIuio, 0OBIYHO CTPEMSITCSI CTPO-
UTh TaKu€ MPOEKIUHA YHUBEPCAIBHOTO OTHOILICHHS, KOTOPBIE MOKHO MHTEPIPETUPO-
BaTh Kak 00beKThI [10 nmm GakThl CBA3M OOBEKTOB.

OCHOBHOM HEIOCTAaTOK (POPMAIBHOTO MOIX0JIa COCTOUT B TOM, YTO OH TpedyeT
npoBeaeHus aetanbHoro ananusa [0 do Hauana NpoeKTUPOBAHUS JIOTHYECKOTO Ma-
keta b/[. [ToaToMy MeToanku, OCHOBaHHBIE Ha (HOPMATHHOM MOIX0/IE, MaJIO TPUTOI-
HBI JIJISl pELLICHUS] CIIOXKHBIX 3a]1a4.

Cemanmuueckuii no0xo0, B oTiinuve ot GoOpMalIlbHOTO, TPEIONAraeT napa-

nenvHoe BbiNodHeHue aHanu3a 110 u nmpoexTtupoBaHue jgoruyeckoro mMakera bl
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B ocHoBe noaxopa nexar noustusi ER-monenu nannsix. [Ipouecc npoektupoBaHus
BKJIIOYAET TpH dTamna [28].

Ha nepsom smane npoextupoBImmK (popMupyeT 00IIHe IpeICTaBICHUS O KOM-
MOHEHTaX OW3HECa M WX OTHOIICHUSX W HUIACHTU(DUIIUPYET OCHOBHBIC CYITHOCTH H
cBs3u. [Ipu 3TOM OH HE CTPEMUTCS MOTYUYUTH IETATHLHYI0 HHPOPMAIIUIO O CBOMCTBAX
00bekTOB [1O 1 MX B3aUMOCBS3SX.

Ha emopom smane mnpencrtaBiieHus NPOCKTUPOBIIMKA ACTATUZUPYIOTCS OO
YPOBHSI UAECHTU(HUKATOPOB IK3EMILISIPOB CYITHOCTEH U THIIOB CBSA3EH. 31€Ch OKOHYA-
TEJLHO OMPENENIeTCS COCTaB CYITHOCTEH MOJETH U CHEIU(UIIMPYIOTCS OTrpaHuye-
HUSI 1[EJIOCTHOCTH CYITHOCTH M CCBHUIOYHOM I1I€JIOCTHOCTH — MEPBUYHBIC U aJIbTEpPHA-
TUBHBIC KJIIOUM, BHEIITHUE KJIIOYM, TUIIBI CYIIIHOCTEN U CBsI3eil. Pe3ynpTar 3Tamna — jo-
rudeckui MakeT b/[ ¢ TOUHOCTBIO 10 KITFOYEH.

Ha mpemvem smane hbopMupyroTcs OKOHYATEIBHBIC TPEACTABICHUS O COCTaBE
aTpuOYTOB CYITHOCTEH M MOJHOCTHIO ONPEICSIISIOTCS CXEMbI BCEX OTHOIICHUM, COOT-
BETCTBYIOIIMX CYIIHOCTSM. Kak mpaBuio, BCEe OTHOIICHUS CXEMbl HaxOIsATCS B
3 HopmanbHOU popme (BHD).

Briaensss CylmHOCTH W ONpEesiss CBA3U MEXIY HUMHU, TPOCKTUPOBIIUK OIU-
paercs Ha cBoU TeKyuue npeacrtasiienus o [10 u 3npaBbiii cMbici. Ha kaxxaom srtare
OH MOJKET COIIaCOBaTh CBOM IPEJCTABJICHUS C MPEACTABICHUSIMH KOHEYHBIX MOJIb30-
Baresneid. [loaTomy rpyObie OMMOKN MOJISTUPOBAHUS MIPH Pa3yMHOM HCITOJIb30BaHUHT
CEMaHTHUYECKOr0 MOAX0/1a — PEAKOCTh. DTOT MOAXOJ K MPOECKTUPOBAHUIO MPEACTAB-
JIIETCSI BIOJIHE €CTECTBEHHBIM U MOHATHBIM. KpoMe Toro, oH oueHb 3(ppeKkTuBeH, ec-
JI1 TIPOCKTUPOBIIUK MPUEPKUBACTCS ONPEICTCHHON AUCIUTIUHBI TPOCKTUPOBAHUS
Y UCTIOJIB3YeT MOJIXOISIIHNE CPEICTBA JJIsl IOKYMEHTHPOBAHUSI paloT.

Memooonozuu cemanmuueckozo nooxooa. B nacrosiiee BpeMs CyIIECTBYIOT
HECKOJIBKO METOAOJIOTUI aHaIu3a U MPOCKTUPOBAHU JIornyeckoro Makera b/, pea-
JIM3YIOIINX CEMAHTUYECKU noaxo [27].

OcHo6HbIM KOMNOHeHmoM 000N U3 HUX SBISICTCSA rpad)UUeCcKUil S3bIK OIpe-
JIeJICHUs JaHHBIX — CHUCTeMa rpadUuecKUX HOTAlMKM Il OCHOBHBIX MOHsATHN ER-
MoOenu. DTUMHU CPEJCTBAMU MMPOSKTUPOBIIMK MOXKET TOYHO, SICHO U HATJISIHO cop-
MYJIMPOBaTh CBOU TeKyiue npeacrasieHus o [10 B Buae quarpamm.

BTopoii KOMIOHEHT — 2noccaputi, codepicawuii. 0OHO3HAUHblE ONpeoeieHUs
umern cywHocmet u ampubymos. OH pacKpbIBaeT T€ aCIEKThl MOJIETH, KOTOPhIE He-
BO3MOYKHO OTpPa3uTh rpad)MueCKUMH CpPeaCcTBaMU. METOM0I0THU PA3INYaIOTCs, B OC-
HOBHOM, HOTAIMSIMU TpapUUeCKX SI3bIKOB ONPENETICHUS JaHHBIX U 00JIaIal0T PSIOM

0OIIMX TIOCTOUHCTB.



68

Bo-nepsvix, Bce OHU MOAAEPKUBAIOT napaiieavHoe passumue ananuza 110 u
npoexmuposarus cmpykmypsl BJ/[ u npasun yerocmumocmu oanuvix. HeT HUKakou
HEOOXOIUMOCTH BBISBJISATh BECh MEPEUEHb XPAHUMBIX JAHHBIX U TpaBUil OU3HEca
elie 0 Havalla MpOoeKTUpOBaHuUs. s BbiIeaeHUsT 0a30BbIX OTHOIICHUN HE HY>KHO
HCTIOJI30BaTh TPOMO3JIKHE U CIOKHBIC MPONEAYPhl HOpMAIM3allMi YHUBEPCATHLHOTO
OTHOIIICHHS.

Bo-emopubix, pocToTa HOTAlUM TpaUuecKUX SI3bIKOB, CTPOTO ONpPE/IeCHHBIC
IpaBujia UMEHOBAHUS CYIIHOCTEH, aTpUOYTOB M CBSI3€H, a TakKe COJepKallrecs B
IJIOCCAPUM OTIPEJIeTICHUsS] UMEH 00eCIeUrnBalOT TOUYHYIO Mepeaady MpecTaBICHH aB-
TOpa MOJIeJIM U OJHO3HAYHYKO (M OJMHAKOBYIO!) MOHHMMAEMOCTh MOJEIU BCEMH
y4aCTHUKaMU pa3pabOTKM — aHaJUTUKaMHU, SKCIEpPTaMU W MNPOEKTHUPOBIIMKAMU
CTPYKTYp XpPaHEHHUSI TaHHBIX.

B-mpembux, cTporo omnpeaeneHHas Uepapxusi YPOBHEM MOJEIU OTKPHIBACT
BO3MOKHOCTh COTJIaCOBaHUSI MPEJCTABICHUN aHAIMTHKA C MPEJICTABICHUSIMHU KOHEU-
HBIX MOJIb30BaTENel CUCTEMBI Ha BCEX ATarnax pa3paboTKH.

B-uemeepmuix, B HacTOsIIEE BPEMS CYIIECTBYET HECKOJBKO JECATKOB TOBApP-
HeIx CASE-cuctem (Computer Aided System Engineering), momiep>KHBaroOIInuX ce-
MaHTHYECKHUE METOJI0JIOTMU Ha BCEX ATamax KW3HEHHOTO IIUKJIa CUCTEMBbI OT hopmy-
JUPOBKH 3aMbICIia JO BBIMYCKA MPOCKTHOM JOKyMEHTaluu. MHorue u3 Hux odecrie-
YUBAIOT OTOOpaKEHHE OKOHYATEIBHBIX JTUAarpaMM MOJEIH Ha (GU3UYECKHUE CTPYKTY-
pbl naHHbIX pacnpoctpaHeHHbIX CYB/l, a Takke co31aHHe TPUITEPOB CCHUIOYHOM
LEJOCTHOCTH, KaK CTAaHJAPTHBIX, TAK U OPUTUHAIIbHBIX.

B cuiy ykazaHHBIX MPUYUH UCTOJb30BAHUE CEMAHTUUYECKOTO MOAXO0/Aa 3HAUH-
TEILHO CHHUYXKAeT TPyJ0o3aTpaThl Ha paHHUX ITanax MNPOCKTUPOBAHUS CHUCTEMBI,
yOpomaeT u obneryaet BepuduKauo Moaeleid u 00ecreynBaeT Co3JaHiue BhICOKO-

KaueCTBEHHBIX CeIUpUKAIHI cUCTeM 0a3 TaHHbIX.

5.6 YpoBHHU npeacTaBJIeHUs AUaArpaMm

Mertononorus unpopmarronHoro moaenupoanus IDEF1X (Integrated DEFi-
nitions 1 eXpanded) pasnuuaer Tpu YypOBHs rpadUyecKOro MmpeacTaBiIeHUS UHOPOP-
MaIi, TPU YPOBHSI TUArpaMM WJIH TPU YPOBHS JOTMYSCKOW MOJCITH, OTINYAIONIHXCS
10 rTyOHHE MpeACTaBICHUsI HHOOPMAIHH O TaHHBIX:

e ypoBeHb «CyIHOCTh — CBA3b» (Entity Relationship Level, ER);

e yposensb kirouei (Key-Based Level, KB);

e yposeHnb arpudyToB (Fully Attributed Level, FA) [28-29].
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1. Yposenb «cymnocth — cBsi3b» (ER level). Oto yposens Hammenee jie-
TaJdbHOTO TpeacTaBiaeHus uHbopmanuu. OH UCHOJIB3YeTCs] Ha HAYaJbHOW CTaJUH
MOJIETMPOBAaHMS, KOT/Ia €Ille HE BBISICHEHBI UM HE MOHATHI O KOHIIA CBOMCTBA CyIII-
HocTe u cBszei. Ha nuarpammax ER-ypoBHS CylmHOCTH U CBSI3M IpeICTaBIICHbI
TOJIBKO UX UMEHAMH.

JluarpaMMa «CyIIHOCTb — CBA3bY» MPEJCTaBIsIET COOOM MOJIENb JaHHBIX BEpX-
Hero ypoBHs. OHa BKIIIOYAET CYIIHOCTH M B3aUMOCBSI3HM, OTPAXAIOIIUE OCHOBHBIC
Ou3Hec-mpaBuiIa nNpeAMeTHOW obnacTu. Takas quarpaMma He CIMIIKOM JETalIu3Uupo-
BaHa, B HEE BKJIIOYAIOTCS OCHOBHBIE CYITHOCTU M CBSA3H MEXIY HUMHU, KOTOpPBIE Y0~
BJIETBOPSIIOT OCHOBHBIM TpeOoBaHMsM, npeabaBisiembiM kK WMC. Jlnarpamma «cymr-
HOCTh — CBSI3b» MOJKET BKJIIOUATh CBSI3M MHOTHE-KO-MHOTHM M HE BKIIIOYATh OIKCA-
Hue kiarouen. Kak mpasuno, ERD ucnonb3yercs st npe3eHTanuil U oOCYKICHUS
CTPYKTYpPHBI JAHHBIX C dKCIIEPTaMH MPEAMETHOM 001acTu.

Ha ER-ypoBHE CyIIHOCTH HE pa3IUvaroTCs Kak 3aBUCUMBbIEC MM HE3aBUCHMBIE,
a COeIMHEHUs — KaK WAeHTHQHUIMpYomue 1 HenaeHTuGummpyomue. CylnHoCcTH He
COJIEpKaT TOPU3OHTAIBHBIX JTUHHUM, OTACNAIOMNX 00JIacTh KIO4Ye OT 00JacTH JaH-
HbIX. VIMeHa cylHOCTE! BIIUMCHIBAIOTCS B 0003HAUAOLINE UX IPSIMOYTOJIbHUKH.

Huarpamma ER-ypoBHS MOXXET MOKa3bIBaTh KaTETOPHH, HO YKa3bIBaTh JIHC-
KPUMHUHATOPBI KJIACTEPOB HEOOSI3aTEIbHO.

Ha ER-ypoBHe nonyctumsl Hecnieniuduaeckue coenunenus. s nzoopaxenus
COEMHEHUI MOXHO MCIOJIb30BaTh KaK CIUIOIIHbIC, TaK U IITPUXOBBIE JIMHUU. JTO HE
CHEUPHUINPYET COSTUHEHUSI.

CBs3b SBISETCS JIOTHUECKMM COOTHOIIICHUEM MCXKIY CYIIHOCTAMMU. Kamg:[aﬂ

CBs3b JIOJDKHA MMEHOBAThCS TJIArojoM Wi riarojibHoi ¢pasoit (Relationship Verb
Phrases).

1100 cywgnocmoro 6 |DEF1X nonumaemcs omnowenue. Cywno-

cmu u306paxcaromcsi Ha OUAPaAMMAax UMEHOBAHHLIMU NPIAMOY20bHU-
Kamu, 8 KOmopbvle GNUCLIBAIOMCS UMEHA ampubymos.

Cywnocmo — 5mo ob6vexm, cobvimue uiu KoOHyenyus, uHgopma-
Yusi 0 KOMOPHIX OOJIHCHA COXPAHAMBCAL.

Ha ER-ypoBHE He3aBUCHMBIC M 3aBHCHMBIE CYIIHOCTH HE Pa3INyaloTCs, aTpu-
OyThl HE YKa3bIBAaIOTCSA, a MMEHA CYIIHOCTEH BIHCHIBAIOTCS B 00O3HAYAIOIINE HX

MPSMOYTOJIbHUKHU.



70

Wmst cBsi3u BeIpakaeT HEKOTOPOE OrpaHUYECHUE WM OWM3HEC-TIPaBUIIO U O0JIer-
qJaeT YTCHHUE JUarpamMmbl, HaIpuMep:

o xaxaslii TOBAP <xpanumcs na> CKIJIA/le;

o xaxnas HAKIIAIIHASA <cooepacum> TOBAP;

o kaxabiii [IOKYITATEJIb < nonyuaem> HAKJIAIHyto (puc. 5.6).

W MOJTy4aTh ( W COZlepXKaTh (
[TOKVYIIATEJIb HAKJIAZIHAA TOBAP
J BBITTUCHIBATHCS HaL J CO)lep)KaTbC}{t

BBIITUCBIBATHCA CO

XPaHUTBHCA Ha

BBIITHUCBIBATb

CKHAI{ w XPaHUTDb

Puc. 5.6 — ER-nuarpamma co cBs3IMHu MEXITy CYITHOCTSIMU

CBs13b NOKA3bIBAET, KAKUE UMEHHO TOBAPHI COJIEPKATCS B HAKIIAJHOM U KaKOM
MMEHHO TMOKYIAaTellb MOJIy4aeT KOHKPETHYIO HAKJIAJHYI0 C TOBAPOM, KOTOPBIA Xpa-
HUTCA Ha ckiane. [lo ymoiuannio MMs CBA3M Ha JuarpaMMe He mokasbiBaercs. s
OTOOpaXE€HUSI UMEHU CIIelyeT B KOHTEKCTHOM MEHIO, KOTOPOE€ MOSBISETCS, €CIU
HIEJIKHYTh JICBOM KHOMKOM MBIIIH 0 JIIOOOMY MECTY JAHarpaMmbl, HE 3aHSITOMY 00b-
exktaMu Mojenu, BeiOpaTh myHkT Display Options/Relationship u 3atem BKITIOYUTH
ormuro Verb Phrase.

Ha noruueckoM ypoBHE MOXHO YCTAHOBUTH HACHTHU(UIMPYIOIIYIO CBS3b
OJINH-KO-MHOTHM, CBSI3b MHOTHE-KO-MHOTHM M HEHJACHTU(UIMPYIOIIYIO CBSI3b OJIMH-
KO-MHOTUM (COOTBETCTBEHHO 3TO KHOTKHU CJIeBa HAIIPaBO B MAJUTPE HUHCTPYMEHTOB).

2. Yposenb kiawueii (Key-Based Level, KB). Ha atom ypoBHe B quarpam-
Max OTpa)KarTCs MMEHA MEPBUYHBIX M BHEITHUX KIIOYEH cyliHocTed u cnenuduka-
uu cBszed. luarpamma KB-ypoBHS OOBSBISIET YHUKAIbHBIE UAESHTU(PUKATOPHI IK-
3EMIUIAPOB CYIIHOCTEN U OTPAHUYEHUS CCBIIIOYHOM LEJIOCTHOCTH.

Mogens nannbix (KB), ocHOBaHHasl Ha KJIro4ax, — 0oJsiee moapoOHOE Mpe/icTaBIie-
HUe JaHHbIX. OHA BKJIIOYAET OMHMCAHUE BCEX CYIIHOCTEW M MEPBUYHBIX KIHOYEH U
npeAHa3HaueHa JJIsl MPEICTAaBICHUSI CTPYKTYPbl JAHHBIX U KIFOUEH, KOTOPBIE COOT-

BETCTBYIOT MIPEAMETHOM 00J1aCTH.
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Kuarouun. Kaxapiil 5K3eMIUIIp CyIIHOCTH JOJKEH ObITh YHUKAJICH U OTIMYaTh-

Csl OT JPYTUX aTpuOyTOB.

.............................................................

Ilepsuunstit krou (primary key) — smo ampubym unu epynna

ampudymos, 00HO3HAYHO UOEHMUDUYUPVIOWAS IKIEMNIAD CYUWHOCTIU.
ATpuOyThI NEPBUYHOIO KJII0YA HAa JUarpaMMe He TpeOyIoT CIelMaIbHOTO 000-
3HAYEHUS — ITO T€ aTPUOYTHI, KOTOPHIE HAXOSATCS B CITMCKE aTPUOYTOB BHIIIIE TOPH-
30HTaNIBHOM UK. [Ipy BHEeceHNHM HOBOTO aTpubyTa B nuajiore Attribute Editor, ms
TOTO YTOOBI CAIeNaTh €ro aTpUOyTOM MEPBUYHOTO KJII0YA, HY’)KHO BKJIIOYHUTH (PIIAKOK
Primary Key B HmxkHe# yactu 3akinaaku General. Ha quarpamme HEKII0YCBOM aTpH-
OyT MO>KHO BHECTH B COCTaB IMEPBUYHOTO KJF0UYa, BOCIIOJIb30BABIINCH PEKUMOM  T1€-
peHoca aTpuOyToB (KHOIKA B MAIIUTPE UHCTPYMEHTOB).

ERwin aBromartndecku MpOWU3BOJUT MHUTPAIUIO KIFOYECBBIX aTPUOYTOB POJIU-
TEIbCKOM CYIIHOCTH B JOUYEPHIOIO CYIIHOCTb, IJI€ OHU CTAHOBATCS BHEIIHUMH KJIIO-
Jamu.

ATpuOyYTHI KJII0Ya HE IOJDKHBI COJIEPKAaTh HYJICBBIX 3HAUCHH.

Kaxnas cymHOCTh TOJKHA MMETh IO KpalHENM Mepe OJWH MOTEHUMAJIbHBIN
KJIFOY. MHOTHE CYyIIITHOCTA MMEIOT TOJIBKO OJMH MOTCHUMAIBHBIN KIr04. Tako! KIo4
CTAaHOBUTCSl MEpPBUYHBIM. HekoTopbie CyIIHOCTH MOTYT UMETh 00Jiee OJIHOTO BO3-
MOXHOTO Kito4a. Torga oAuH U3 HUX CTAHOBUTCA MEPBUYHBIM, a OCTAJIbHBIE — b~
TEPHATUBHBIMU KJIFOUAMHU.

Anomepnamusnouit knrou (Alternate Key) — omo nomenyuanvuwiii

K04, He cmaguiuil nepsuunvim. ERWIN noseonsiem evioenums ampuby-
Mbl ATbIMEPHAMUBHBIX KTIOYelU, U NO YMOUAHUIO 8 OdIbHeliuleM npu 2e-
Hepayuu cxemsl B/ no smum ampubymam 6yoem 2enepupo8amvcs yHuU-
KaIbHbLU UHOEKC.
............................................................. KJTI04d MOTYT GBITH
CJI0KHBIMH, T. €. COJICPKAITUMHI HECKOIBKO aTpuOyTOB.
Cno>xHble IEpBUYHBIEC KIIIOUU HE TPEOYIOT CIIEUANIbHOIO 0003HAUYEHUS — 3TO CIHCOK
aTpuOyTOB BHIIIE TOPU3OHTATHHOMN JIMHUU.
Ha nuarpamMme aTpuOyThl anbTEpPHATUBHBIX KIIIOYEH 0003HAYaAIOTCS Kak
(AKn.m), rae N — NOpsAKOBEI HOMEp KJIF0Ya, M — MOPSAKOBEI HOMEp arpulyra B
kaodye. Korga anbrepHaTHBHBIN KIIIOY COJEPIKUAT HECKOIbKO arpuOyrtoB, (AKNn.m)

cTaBuTca mociie kKaxaoro. Hampumep, atpubytel @amunusa, Uma, Omuecmeo v
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Jlama poicoenusn Bxonst B anbTepHaTUBHBIN Kiitod Ne 1 (AK1), Homep nacnopma
COCTABJIICT AJIbTEPHATUBHBIM.

JInst TOro 4TtoObl CTaTh MEPBUYHBIM, MOTEHIMAIBHBIA KIHOY JTOJKEH YIOBIIE-
TBOPSTH CJIECYIOUTUM TPeOOBaHUSAM.

YHHUKAJIBHOCTB. /[Ba 3K3eMIUIsIpa HE JOJKHBI MMETh OJWHAKOBBIX 3HAUYCHUU
BO3MOKHOTO KJIFOYa.

KomnakTHoCTh. C0XXHBIM BO3MOXKHBIN KJIIOY HE JIOJKEH COJIEp’KaTh HU OJI-
HOTO arpulyTa, yiajeHue KOTOPOro He MPUBOAWIO Obl K yTpaTe YHHKaIbHOCTH. To-
r7ia BTOPOM KJIFOY, IPETEHAYIOIIUN Ha pOJib MIEPBUYHOTO, HE SBISETCA KOMIAKTHBIM,
TaK KaK yJaJICHUE SHEPTUYHOCTH HE MPUBEJET K yTPAaTe YHUKAIbHOCTH.

Juarpamvbl KB-ypoBHSI AOKHBI YAOBIETBOPATH CIEAYIOIIUM MTPaBUIIAM IS
KJIFOYEH.

1. Ha nuarpammax KB- u FA-ypoBHeW Kaxaas CYIIHOCTb JOJDKHA HMETh
IIEPBUYHBIN KITFOY.

2. CymHOCTh MOKET UMETh HECKOJIBKO aIbTePHATUBHBIX KITFOUECH.

3. Kak mepBuYHBIH, TaK U aJbTEPHATUBHBINA KIIIOU MOXKET OBITH TNOO OJMHOY-
HBIM aTpuOyTOM, JIMOO TPYMIIOi aTpUOyTOB.

4. OrtnenbHbIA aTpUOYT MOXKET OBITh YaCThIO 0OOJIee YeM OJHOTO KiroYa, Iep-
BUYHOT'O WJIH aJIbTEPHATUBHOTIO.

5. ATpuOyThl, BXoAsIIMe B TEPBUYHBIA M aJbTEPHATHUBHBIM KIIIOUHU, MOTYT
OBITh KaK COOCTBEHHBIMH aTPUOYTaMH CYHIHOCTH, TaK U MPUCOETUHEHHbI-
MU Yepe3 CBA3b C IPYroil CYIIHOCTHIO.

6. IlepBuUuHBIA U albTEPHATUBHBIC KIIFOYH JOJDKHBI COJEPKATh TOJIBKO TE aT-
puOyTHI, KOTOPbIE HEOOXOAUMBI ISl YHUKATbHOW MACHTHU(PUKAIINUA DK3EM-
IUISIPOB CYIIHOCTH.

7. Kaxnmplii HEKITIOYEBON aTpuOyT JOHKEH HEMPUBOIMMO 3aBHCETh OT IEp-
BUYHOTO KJIF0Ya, €CJIM OH COCTaBHOM.

8. Kaxnplil aTpuOyT, HE SBISAIOIIMICS YACThIO IEPBUYHOIO KJIFOUA MIIM KaKo-
ro-nmu0o W3 aJbTEPHATUBHBIX, JOJKEH (PYHKIIMOHAIBHO 3aBUCETH TOJBKO
OT TICPBUYHOTO KJII0Ya M KaXKI0T0 U3 aabTepHaTuBHBIX [28, 30].

[IpaBuna 111 BHEIIHUX KJIOYEW IPUBEACHBI HUXKE.

e Kaxnas CyIIHOCTb, SIBISIONIASCS TOTOMKOM B CHEU(UUYECKON CBSI3U WU
KATerOpuen B KaTerOpU3allMOHHOM CBSA3M, JOJDKHA COJEPkKATh MHOKECTBO
aTpuOyTOB — BHEIIHUX KJItOUEH, epelaHHbIX CBsA3bI0. KOHKpETHBIN aTpu-
OyT MOXET OBbITh AJIEMEHTOM HECKOJBbKUX TAaKMX MHOXeCTB. Yucio arpu-
OyTOB B Ka)KJIOM MHOKECTBE BHEIIHUX KJIFOUEH JTOJKHO COBMAAATh C  YHC-
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JIOM aTpUOYTOB MEPBUYHOTO KIIFOYA POAUTEIHCKOM WIIM POJAOBOM CYIIHO-
CTH.

[lepBrYHBIN KIIFOY POAOBOM CYIIHOCTH JOJKEH MEPENABATHCA KAK NEPBUY-
HBIW KJII0Y KaXXJI0M KATErOPHH.

IToTOMOK HE MOXET COAEPKATh JBYX ITOJIHBIX BHEIIHUX KJIIOUYEH, KOTOPHIE
COOTHOCST € KaXJIbIM €r0 SK3EMIUISIPOM OJHMH U TOT K€ SK3EMIUISIP OJHOTO
U TOTO € MPEIKa, €CJIM 3T BHEIIHUE KIIFOUM HE NEepEeaHbl Yepe3 pa3iny-
HBIE IMYTH CBSI3€1, BKIIOYAIOIINE 110 KpalHEN Mepe OAHY MPOMEKYTOUHYIO
CYIIHOCTbh MEXAY 3TUM MPEIAKOM U IOTOMKOM.

Kaxnpiii mpucoequHeHHbINM aTpuOyT MOTOMKA WM KAaTETOpUM JIOJDKEH
OBITH aTpUOYTOM MEPBUYHOTO KJIIOYA CBSI3aHHOM C HUM POJUTEIHCKON WU
pos1oBO# cymHOCTH. OOpaTHO, KK/l aTpUOyT MEPBUYHOTO KIIFOYA POIU-
TEJIbCKON WU POJIOBOM CYIIHOCTH JOJKEH OBITh MPUCOEIUHEHHBIM aTpu-
OyTOM CBSI3aHHOTO C HEIO TOTOMKA UJIM KaTeTOPUH.

Kaxnoe uMmst posn, Ha3HAYEHHOE MPUCOCIUHEHHOMY aTpUOYTY, HOJAKHO
OBITh YHUKAJIbHBIM, U B OJIHO U TO K€ UM BCEra JOJIKEH BKJIAIbIBATHCS
OJUWH U TOT *€ cMbICI. OAUH U TOT K€ CMBICI HE MOXET BKJIA/IbIBATHCS B
pa3HbIC UMEHA, €CIIM OHU HE SBJISIOTCA MCEBJIOHUMAMHU.

[IpucoenuHeHHbIN aTpUOYT MOXKET ObITh YacThlO 00Jiee YeM OJHOrO0 MHO-
YKE€CTBA BHEUIHUX KJIFOYEH MPU YCIOBHH, UTO OH UMEET OJIHO U TO K€ 3Ha-
YEHHWE B JTUX MHOXXECTBAX B HEKOTOPOM (UKCUPOBAHHOM DIK3EMILISPE
cymHocTu. TakoMy NpHUCOEIUHEHHOMY aTpUOyTy MOKET ObITh Ha3HAYEHO
UM POJIN.

Kaxxnplii BHEIHUM KJII0Y JOJKEH CChbUIATHCS HAa OJUH U TOJILKO OIWH aT-

puOyT nepBUYHOro Kiroua poautens [28, 30].

3. YpoBenb atpudytoB (Fully Attributed Level, FA). Jluarpamma FA-

YpOBHSI TOKa3bIBa€T MMEHA BCEX aTPUOYTOB CYIIHOCTEM M CBSI3€d M TOJHOCTHIO

ONPEAETSAET CTPYKTYPY M B3aUMOCBSI3U JIAHHBIX.

[Tonnast aTpuOyTUBHAs MOJIeib — HauOoJIee IeTalbHOE MPECTABICHNUE CTPYK-

TYphI TAHHBIX: TIPEJICTABIIACT JJAHHBIC B TPEThEW HOPMAIBHOU (pOpME U BKITFOUAET BCE

CYILHOCTH, aTpuOyTHI U CBs3M [28, 31].

Lenv mooenuposanus — cozoanue FA-ouacpammel. Ona sensemcs
epaguueckum npedcmasieHuem CmpyKmypul peisyuoHHoU 0a3bl OGHHbIX

C NoJIHOCmMbvio onpeOereHHbmu cxemamu OMmHOULeHUL.
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Huarpamma FA-ypoBHSI JOJKHA COJEp’KaTh BCE, UYTO COJEPKUT AuUarpamma
KB-ypoBHS u, KpoMe TOro, Bce HekimtoueBble arpuOyTel. Ha KB- u FA-ypoBHIX B
TIOJTHOM Mepe JIEHCTBYIOT BCE MpaBUIa CHHTAKCHCA, U3JI0)KCHHBIC BBIIIIC.

OCHOBHBIC KOMITOHEHTBI quarpaMMmbl ERwIn — 3to cymHocTH, atpuOyThl U
cBs3u. Kaxkaasi CyImHOCTh SIBJIIETCS MHOYKECTBOM ITOJIOOHBIX WHIAMBHIYAIBHBIX 00b-
€KTOB, HA3bIBAEMBIX JK3eMIUIIpaMu. KaKaplii SK3eMIUSIp HHIUBUIYAJICH U JTOJIKECH
OTIMYATBCS OT BCEX OCTAIBHBIX 3K3EMIUIPOB. ATpHUOYT BBIpaKaeT OMPEICICHHOE
cBoiicTBO 00bekTa. C Touku 3peHus bl (dhu3mueckas MoJenb) CYIHOCTH COOTBET-
CTBYET Ta0JIHIIA, K3EMIUISIPY CYIIHOCTH — CTpOKa B TabiuIle, a aTpuOyTy — KOJIOHKa
TaOIUIBI.

[TocTpoeHre MOEeN TaHHBIX MPEIoJIaraeT ONpeIeiIeHHe CYITHOCTEH U aTpH-
OyTOB, T. €. HEOOXOIMMO OIpPENEINTh, Kakas HHPpopMaIs OyAeT XpaHUTHCS B KOH-
KPETHOM CYLIHOCTH WK aTpUOyTe.

CyIIHOCTH TOJDKHBI UMETh HAMMEHOBAaHUE C YETKUM CMBICIOBBIM 3HAYCHHUEM,
MMEHOBATHCS CYIIECTBUTEIBHBIM B €IMHCTBEHHOM YHCJIE, HE HOCUTh «TEXHUYCCKIX)
HAUMEHOBAHHMIA M OBITH JIOCTATOYHO BAKHBIMH JJIS TOTO, YTOOBI MX MOJCIHPOBATE.
HimeHoBaHue CyIIHOCTH B €IMHCTBEHHOM YHCIIe OOJIETYaeT B JajbHEHIIEeM YTEeHHUE
mozenu. dakTHuecku UMs CYIIHOCTH JaeTcs M0 MMEHH ee dk3eMiusipa. [Ipumepom
MOXKET OBITh CYITHOCTh 3akazuuk (HO He 3akazuuxu!) ¢ arpubyramu Homep 3aka3-
yuka, Pamunusa 3axkazuuxa u Aopec 3akazuuxa. Ha ypoBHe Qusnueckoir Moenu ei
MOKET COOTBETCTBOBaTh Tabimma Customer c¢ xosonkamu Customer _number,
Customer_name u Customer_address.

Jlnst BHECEHUS CYIIHOCTH B MOENIb HE0O0XoauMo (yOeauBIIUCH TpeABapH-
TEJIBHO, YTO Bbl HAaXOIUTECh HAa YPOBHE JIOTMYECKON MOJENTH — TEepeKIIoYaTesieM
MEXIy JIOTUYECKON M (PU3NUECKONH MOJENbIO CIIY>)KUT PACKPHIBAIOIIUICS CIHCOK B
MIPaBOW YACTH MaHEM MHCTPYMEHTOB) «KJIMKHYTH)» 1O KHOIKE CYINTHOCTH Ha TaHEJIN
unctpymeHToB (ERwin Toolbox), 3aTemM «KIMKHYTE» IO TOMY MECTy Ha JHarpamme,
r7ie He0OXO0MMO PACIIOIOKUTh HOBYIO CYIIHOCTD. [1[enkHYB npaBoit KHOTIKOW MBIIIIN
10 CYITHOCTH M BBIOpaB M3 BCIUIBIBAIOIErO MeHIO MyHKT Entity Editor, moxHO BBI-
3Bath auasor Entity Editor, B koTopom onpesenstorcss uMs, OMUCaHUE ¥ KOMMEHTA-
PHUH CYIIIHOCTH.

Kaxxgast cyniHOCTh OMKHA OBITh TIOJTHOCTBIO OMPE/IEIeHa C MTOMOIIBI0 TEKCTO-
Boro onucanus B 3akianke Definition. 3aknaaku Note, Note 2, Note 3, UDP (User
Defined Properties — CoiicTBa, onpeiejcHHbIE MOJIb30BATENIEM) CITy)KaT JIJIsl BHECE-
HUS JTOTIOJTHATEIBHBIX KOMMEHTAPUEB M OTPECIICHNH K CYyITHOCTH. B IIpeKHUX Bep-
cusx ERwin 3akmankam Note2 u Note3 coorBercTBoBan okHa Query u Sample.
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3aknaaka Definition ucnons3yercss mns BBojga ompeseNieHus] CyIHOCTH. DTH
onpe/eeHNs TI0JIe3Hbl KaK Ha JIOTHYECKOM YpPOBHE, MOCKOJIbKY MO3BOJISIOT MOHSTH,
YTO 3TO 32 OOBEKT, TAK U Ha (PU3NYECKOM YpPOBHE, ITOCKOJIbKY UX MOKHO DKCIOPTHU-
pOBaTh KaK 4acThb CXeMbI M UcIoab30BaTh B peanbHoil B/l (CREATE COMMENT on
entity _name).

3aknaaka Note mo3BosisieT 100aBISITH AOMOJHUTENBHBIE 3aMEUaHus O CYIIHO-
CTH, KOTOpPbIC HE OBUIM OTpayKEHBI B OIPE/ICIICHUH, BBEJICHHOM B 3akiaake Definition.
31ech MOXXKHO BBECTH IIOJIE3HOE 3aMEuaHue, OIMUCHIBAIOIEe Kakoe-Tubo OuzHec-
MPABUJIO WJIU COTJIAIIEHHE 110 OPraHU3aluy JUarpaMMbl.

B 3akmanke NoOte 2 MOXXHO 3aJJOKyMEHTHUPOBAaTh HEKOTOPbIE BO3MOKHBIE 3a-
pPOCHI, KOTOPBIE, KaK OKUIAETCsI, OYJyT UCHOJIB30BATHCS MO OTHOLICHUIO K CYILHO-
ctu B BJl. [Ipu nepexone x ¢puznueckoMy NPOEKTUPOBAHUIO 3aMKMCAHHBIE 3aIIPOCHI
MOMOTYT TIPUHUMATh TaKUE PEIICHUS B OTHOIICHUHU MPOCKTUPOBAHUS, KOTOPHIE ClIe-
natot bJ| 6onee a3 pexTuBHOMN.

3aknaaka Note 3 mo3BoisieT BBOAWTH MPUMEPHI JAHHBIX JJIA CYIIHOCTU (B
MIPOU3BOJILHOU (popme).

B 3axmagke Icon xax1oil CyIIHOCTH MOXHO IOCTaBUTh B COOTBETCTBUE U300-
paxkeHue, KoTopoe OyneT oToOpaxaTbCsl B PeKUME IPOCMOTpa MOJENIN Ha YpOBHE
MKOHOK.

Yacto npuxoaurtcs co3fgaBaTh MNPOU3BOJHBIE aTPUOYTHI, T. €. aTpUOYTHI, 3HA-
YeHHE KOTOPHIX MOXKHO BBIUMCIUTH U3 APYrux arpuoyToB. [IpumepoM mpou3BogHOTO
aTpudyTa MOXET CIYKuThb Bo3pacm compyonuka, KOTOPbIA MOXKET OBbITh BBIUKCIIEH
u3 arpubyta Jdama posrcoenusa compyonuka. Taxkoh aTpuOyT MOMKET NMPUBECTU K
KOH(JIUKTaM; IeMCTBUTENIBHO, €CJIM BOBpEMsI HE OOHOBUTH 3HaUeHue aTpulyTta Bo3-
pacm compyonuxa, OH MOXET MPOTUBOPEUUThH 3HAUYCHUIO aTpudyTa Jama poircoe-
Hus compyonuka. IlpousBojiHbIE aTpUOYTHl — OMIMOKAa HOPMAaJIU3alMM, OJHAKO HMX
BBOJST JJIs TIOBBIIICHUS POU3BOAUTEILHOCTH CUCTEMBI — €CJIM HE0OXOIUMO y3HATh
BO3pacT COTPYAHUKA, MOXHO OOpAaTUTHCS K COOTBETCTBYIOIIEMY aTpUOyTy, a He Mpo-
BOJUTDH BbIUKCIICHUS (KOTOpPBIE HA MPAKTUKE MOTYT OBbITh 3HAUUTEIHHO OOJIee CIOXK-
HBIMH, YEM B NMPUBEIACHHOM IPUMEPE) IO J1aTE POKICHUSI.

B IDEF1X pa3nuuaroT 3aBUCHUMbIE U HE3aBUCHUMBbIE CYIIHOCTH. TUI CYIIHOCTH
OMpeaeNsieTcss €€ CBA3BbI0 C APYIMMHU CYIIHOCTSAMU. WaeHTuduuupyoomas CBs3b
YCTaHABIMBAETCS MEXKAY HE3aBUCHUMOW (POAUTENbCKUN KOHEI] CBSI3M) M 3aBUCHUMOUN
(mouepHuii KoHel| cBA3M) cymHocTsIMU. Korna pucyercs naeHTUPUIUPYIOIas CBs3b,
ERwin aBromarndecku mpeoOpa3yeT MOYEPHIOK CYITHOCTh B 3aBUCUMYIO. 3aBUCH-

Masi CyITHOCTb N300paxaeTcs MPSIMOYTOJIbHIUKOM CO CKPYIJIEHHBIMU yriaamMu  (CyIi-
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HocTh [IO3UIIMA 3AKA3A Ha pucynke 5.7). DK3eMIUIAp 3aBUCHUMOW CYIIHOCTH
OIIpEEIAETCS TOJIBKO Yepe3 OTHOLIEHHE K POAUTENBCKON CYLIHOCTH, T. €. B CTPYK-
Type Ha pUCyHKe 5.7 uH@opMaIys o MO3ULKHU 3aKa3a HE MOKET ObITh BHECEHA U HE
UMEET cMbIciia 0e3 nHpopMaluu o 3aKkas3e, KOTOpbli ero pasmemiaet. Ilpu ycranos-
JCHUH WACHTU(UUUPYIOMEH CBA3M aTpuOyThl MEPBHYHOTO KIIIOYa POIAUTEIHCKOMN
CYLIHOCTH aBTOMATHYECKH MEPEHOCATCS B COCTAB IMEPBUYHOrO KIIOYA JOYEPHEH
CYLIHOCTH. JTa olepalus JONOJHEHUS aTpUOYTOB JOYEpHEN CYLIHOCTH IPH CO31a-
HUM CBSI3U Ha3blBaeTCs MUrpanueil arpudyToB. B qouepHeli CylHOCTH HOBBIE aTpu-

OyThI MOMeUaroTcs Kak BHemHui kiod — (FK).

3AKA3 [TO3NLMA 3AKA3A
4 N
Homep 3akaza Howmep nosuiuu
H FK
JlaTa 3aka3a — omep 3aka3za (FK)
CymmMa 3akasa
OTrpyxeH DI
KonuuecTtBo
S >

Puc. 5.7 — UneaTuduumpyromas CBSI3b MEX,1y HE3aBUCUMOM
Y 3aBUCUMOM TaOIUIICH

Cunrakcuc rpaduueckoro si3pika IDEF1X obGecneunBaeT ogHO3HAUHOE MpE-
CTaBJICHUE OTPAHUYEHUI CChUIOYHOM LeNOoCTHOCTU B nuarpammax KB- u FA-ypoBHs.
[IpaBuna UMEHOBAaHMS U OTPENEICHUS CYITHOCTEH, JOMEHOB M aTPUOYyTOB JAIOT BO3-
MOHOCTh 33/1aTh OTPAHUYCHHUS HA 3HAUYEHUSI B TEKCTOBBIX JOKYMEHTaxX, COIPOBOK-
Jaromux auarpammy. B cuity atoro tpaHcnsanus FA-nuarpaMmbl B TEKCTI ONTUCAHUS
tabiun b/l Ha s3bike koHkpeTHOU CY B/ oka3wpiBaeTcst uncTo hopmMaabHOM MpoIeay-

pOﬁ 1 MOXKET BBIITOJIHATHCA aBTOMATHYCCKH.

5.7 OcHoBHbIe paBwia cranaapra IDEF1X

OcHoBublie npasuia crangapta IDEF1X npuBenens! Huxe.

1. Cymnoctu, atpuOyThl U JOMEHbBI 00s13aTeIbHO UMeHYyIoTcs. ViMeHeM Mo-
XKeT OBITh TOJNBKO HWMS CYIIECTBUTEIBHOE, BO3MOXHO C  OIpEACIICHUSIMHU.
B kauecTBe uMeH 10mycKaroTCst a00peBUaTypbl U aKPOHHUMBI.

2. WMs nomkHO OBITh YHUKAIBHBIM M OCMBICICHHBIM. DOpMalibHOE Ompejie-
JIEeHHE UMEHHU 00513aTeNIbHO BKIIIOUYAETCA B IJI0CCAPUN MOJIEIH.

Co3maBasg Mofenb, IPOSKTHUPOBILUK CTPEMHUTCS CHOPMUPOBATH SICHOE TPEJ-

craBienue o [10, B yacTHOCTH 0 TOM, Kakue cBelleHns OynyT xpanutbes B bJ1. Dtoro
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MO>KHO I0OUTBHCA, TOJIBKO CPOPMYITUPOBAB TOUHBIE U OJTHO3HAYHBIE ONPEICTICHHS
CMBICJIa Ka)KJI0OTO0 UMEHHM, BBEJICHHOI'O B MOJEb [28].

Hampumep, uro takoe IETAJIb? D10 Henenumasi 4acTb U3JENMs, UM OHA Ca-
Ma MOXeT codupatscs u3 npyrux aeranei? Moxer mu U3JAEJINE 6bite JIETAJIbro?
Hama ¢upma Tonpko 3akynaetr JJETAJIN win MOXKET UX TPOU3BOAUTH?

W aro Takoe ®UIJIbM? D10 nenTa, nexaniasi B Hameu GuibMOTeKe, WIH 3TO
npousBeJeHue KuHouckycctBa? Hac wuHTepecyroT moOble (DUIBMBI WM TOJIBKO
(GUIBMBI ONIpeIeICHHOTO XKaHpa?

OT OTBETOB Ha 3THU BOIIPOCHI 3aBUCUT OpTraHU3ALMs JAHHBIX U UX B3aHMOCBS3U.
[ToaTomy mpexzae 4eM CTpPOUTh JuarpamMmbl, HEOOXOAUMO MOJYYUTh TOYHBIE OTBETHI
Ha BCE MOAOOHBIE BOIIPOCH! U 3a(UKCUPOBATh JOKYMEHTAIBHO ONPEACICHHS CMBICIA
nMeH. bes atoro moniens OyeT HEOTHO3HAYHOW M MPOTUBOPEUNBOM.

Hms cywmocmu, ampubyma unu 0omMeHa O0IHCHO UMeMb eOUH-

CMBEHHBIU CMBICA, U IMOM CMBICT 8Ce20A O0NNCEH GbIPANCAMBCS IMUM
umenem. Tom dice cmvicn He MOdIcem 6KIAObIGAMbCS 8 OpY20e UM, ecau
OHO He ABNAEMCs NCeBOOHUMOM UNU CUHOHUMOM OCHOBHOZO.

Hanpumep, atpubyTt dama He MOKET UMETbh CMBICH AaThl Hauana UJIH
OKOH 4aHus OTYETHOTO nepuoia. CoBEpUIEHHO HETOHSATHO, KAaK MHTEPIPETHPOBATH

3HAYEHHUS ITOTO aTprOyTa B PA3IMUHBIX KOPTEkKAX OTHOIICHHUS.

Cywnocmu u ampubymsl 6ce20a UMEHYIOMCs 8 eOUHCMBEHHOM YUCIe.

Hms donoicHo omuocumsbcsi K 0OHOMY IK3EMNIAPY CYUHOCTU UL
3HaueHUur ampuoyma.
CobroeHue 3TUX MPaBUII 00ECTICUNBACT MHTEPITPETAITUIO JUATPAMM
¢dbpazaMu €CTEeCTBEHHOTO S3bIKA M TOYHYIO TIEpeiauy CMbICTIa, BIOKEHHOTO B UMEHA

aBTOPOM MOJICIIU.

3. ATpuOyT ecTb CBOMCTBO WJIM XapaKTEPUCTHKA, OOIIas JyIsl HEKOTOPBIX WUITU
BCEX JK3EMIUIAPOB CYUIHOCTH. ATpPUOYT SIBJIIETCS KOHKpETH3alued JTOMEHa B KOH-
TEKCTE CYLIHOCTH.

4. Ha amarpammax KB- u FA-ypoBHel Kaxkiasi CyLIHOCTh UMEET HE MEHee
onHoro atpuOyTa. Kaxknpiit atpuOyT MOXKeT ObITh COOCTBEHHBIM aTpUOYTOM CYIIHO-
CTH WJIM IPUCOEAMHEHHBIM (MUTPUPOBABIIUM), NOJYYEHHBIM OT JAPYrol CyIIHOCTU

qyepe3 CBA3b.
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5. Kaxnpril atpubyT sBiseTcs COOCTBEHHBIM aTpUOyTOM TOYHO OJIHOM CyII-
HOCTH.

6. IlpucoenuHeHHBINH aTpUOYT JOHKEH OBITH YaCThIO MEPBUYHOTO KJIOYa TIe-
peaaBUIeil ero CymHOCTH (POAUTENBCKONW WM poaoBoil). [IpucoennHeHHbIN aTpulyT
nomedaetcsi cumBosioM «(FK)», ciemytonum 3a umenem atpulyTa.

B coBOKynHOCTH 3TH TpeOOBaHUSI O3HAYAIOT, YTO HUKAKHUE JIBE CYIIHOCTH HE
MOTYT UMETh OJTHOMMEHHBIX aTPUOYTOB, €CIIM OHU HE CBS3aHBI KAKUM-THOO OTHOIIIE-
HueM. B mocneanem ciydae 0THOMMEHHBIMU MOTYT OBITh aTpHOYTHI, KOTOPBIC SBIIS-
FOTCSI YaCThIO MEPBUYHOIO KITF0OUa POJUTENS M YaCThIO BHEIIHETO KIII0Ya NOTOMKA.

7. Kaxaplil 5K3eMIUISp CYIIHOCTH JIOJDKEH MMETh OIpPEACIICHHOE 3HAUCHHE
KaXJI0TO aTprOyTa, SIBISIOIErocs YaCcThIO MEPBUYHOTO KIIH0YA.

8. He MoxeT ObITh 3K3eMILISIpa CYIIHOCTH, UMEIOUIETro 0oJjiee 4eM OJIHO 3Ha-
YeHHEe KaKoro-1n0o u3 aTpuOyTOB.

9. AtpuOyTsl, HE SBISIOUINECS YaCThIO IEPBUYHOTO KIII0Ya, MOTYT UMETh He-
onpeneneHHble 3HaueHud. Takue aTpuOyThl momevarorcs cuMBoioM «(O)», crenyro-
muM 3a uMeHeM atpudyta (Optional — HeoOA3aTeNbHBIH).

10. Ecmu atpubyT sBisieTCs COOCTBEHHBIM aTpUOYTOM OJHOM CYIIHOCTH U
MIPUCOEIMHEHHBIM aTpUOyTOM JPYroM, TO IMO0 OH UMEET OJIMHAKOBbIE UMEHA B 00e-
UX CYHUIHOCTSIX, TMO0 IOMEYAETCS UMEHEM POJIM KaK MPUCOEAMHEHHBIN.

11. Onpenenenue atpulyTa JOJBKHO COJIEPKATh CCHUIKY HA UMS TOMEHA.

12. Ha KB-guarpaMmax MmoKa3bsIBalOTCS TOJIBKO aTpUOYTHI, BXOJISIINE B COCTAB
MEPBUYHBIX, AJIbTEPHATUBHBIX W BHEIIHUX KiItOued. ATpUOYTHI albTEPHATHUBHBIX
KITtouei o0s3aTebHO ToMedaroTcsi cuMBoJIioM «(AKnN)», rme N — HoMmep anbTepHa-
TUBHOTO Kitoua. Bece arpuOyThl, BXOZsIIME B COCTaB OJHOTO U TOTO K€ albTepHa-
TUBHOT'O KJIKOYa, IOMEUYAIOTCA OJIHUM U TeM e 3HaueHuem N. Ha FA-nuarpamme mo-
Ka3bIBAIOTCS BCE aTPUOYTHI KaXKIOW CYIIHOCTH.

13. CoequHenne — 3TO OJAMH U3 JBYX BHUJIOB CBSI3€H, MCIOJB3YEMBIX B SI3bIKE
IDEF1X. Cranmapt onpenenser COeAUHEHUE KaK acCOIMAllMI0 MEXIY IBYMS CYIII-
HOCTSIMHU WJIM MEX]y 3K3EMIUIIpAMU OJTHOW U TOM K€ CYITHOCTH.

14. B muarpammax IDEF1X mpencrtaBisitoTcs TOIBKO OWHApHBICE W YHapHBIC
CBs3U (COCAMHEHMS), a TaKXkKe uepapxuu (CBsi3u Kareropusaiuu). OTcyTcTBUE 000-
3HAYEHMM JJIsI TPEACTABIIEHUS CBSI3€M BBICIIECH APHOCTH HE SIBJISIETCS OTPAHUYEHUEM
monenu. Hecnenuduyeckue coequHeHHs MOTYT ObITh MOKa3aHbl TOJIBKO Ha JaHa-

rpammax ER-ypoBHsL.
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15. CoequHEeHNIO TPUCBAUBACTCA UM, BBIPAKAEMOE TJIaroJibHBIM 00OpPOTOM.
WmMst 3puTenbHO MPUBS3BIBAETCS K Ayre, M300paxaroiien coequnenue. Mimena coenu-
HEHUN MOTYT ObITh HEYHUKAJILHBIMU B TIpeJieiaX IUarpaMMbl.

16. IMs Ka)XJI0TO COSIMHEHMS OJHOM M TOM K€ Maphl CYNIHOCTEH OJKHO
OBITh YHUKAJIbHBIM BO MHOYKECTBE UMEH CBSI3€M ATUX CYIIHOCTEH.

17. Umena crieniuuuecKux COSTMHECHHUN BBIOUPAIOTCS TakK, YTOOBI MOYKHO OBbI-
JI0 TIOCTPOUTH OCMBICIECHHYIO (Dpa3y, COCTaBICHHYIO U3 UMEHU POJUTEILCKON CYIII-
HOCTH, IMCHH CBSI3H, BRIPQKCHUS KapAMHATBHOCTH U UMEHHU TIOTOMKA.

18. CBsi3b MOXKET OBITh MOMMEHOBaHAa «OT POJAUTENS» M «OT MOTOMKay. Mms
«OT POJTUTEINSH 00s13aTEIBHO.

19. Ecnu cBsI3p HE UMEHYETCS CO CTOPOHBI TIOTOMKA, TO UMSI «OT POAMUTEIS»
JOJIKHO BBIOMPATHCS TaK, YTOOBI CBSI3b JIETKO YATAJIACh U CO CTOPOHBI IOTOMKA.

20. Hecrrenuuaeckue coequHeHNs 00513aTeTbHO HIMEHYIOTCS C 00X CTOPOH.

21. CyniHoCTh MOXKET UMETh HECKOJIBKO albTEePHATUBHBIX KITFOUEH.

22. Kak nepBUYHBIN, TaK U aJbTEePHATUBHBINA KIIIOU MOXKET OBITH MO0 OJMHOY-
HBIM aTpuOyTOM, JIMOO TPYMIION aTpUOyTOB.

23. OTaenbHBIA aTpUOyT MOKET OBITh YaCThIO OOJIEe YeM OJHOTO KIIIoua, Tep-
BUYHOTO WJIN aJIbTEPHATUBHOTO.

24. ATpuOyThl, BXOASIINE B TIEPBUYHBIA U aTbTEPHATUBHBIN KIIOYH, MOTYT
OBITh KaK COOCTBEHHBIMU aTPUOyTaMHU CYIIHOCTH, TaK W MPUCOCAUHEHHBIMU Yepe3
CBSI3b C IPYTOW CYIIHOCTBIO.

25. [lepBUYHBINA U aIbTEPHATUBHBIE KIIFOYH JOJDKHBI COJAEPKATh TOJIBKO TE aT-
puOyTHI, KOTOpPhIE HEOOXOAMMBI JUIsl YHUKAJIBHOW HUACHTHU(UKAIMH SK3EMILISIPOB
CYILIIHOCTH.

26. Kaxxaplii HEeKIt0ueBOM aTpuOyT AOKEH HENPHUBOJIMMO 3aBUCETh OT Mep-
BHYHOI'O KJIF0OYa, €CJIM OH COCTaBHOM.

27. Kaxplil aTpuOyT, HE SBISIOMIMNICS YaCThIO MEPBUYHOIO KIFOYA MIIA KaKo-
ro-au00 U3 aJIbTEPHATUBHBIX, JOJHKEH (DYHKIIMOHAJIBHO 3aBUCETh TOJBKO OT MEPBHUY-

HOT'O KJIFOYa M KaXKJI0T0 U3 aJIbTepHATHBHBIX [29].

5.8 JlonosiHeHMsI K MOJIeJIH M JIEKCHYECKHUE COTJIallleHu sl
crangapra IDEF1X

JlnarpaMMbl MOJEIIM CONPOBOXKAAIOTCS JIOMOJHUTEIBHBIMA MaTepHallaMH,
YTOYHSIIOITUMH U TOSICHSIOIIMMHU €€ CMbICI. MIMeroTcst 1Ba BUIa JTOTIOTHEHUI: 2/10C-
capuui v npumeuanusn [17, 26-30].
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I'sioccapmii saBisieTcst 00s3aTeNbHBIM JT0MOJHEHHEM. OH CONEPKUT OMHCAHUS
OTJEJBHBIX JUarpaMM MOJENIN U ONIPENETIEHUs CYIIHOCTEHN, aTpuOyTOB U JOMEHOB.

OO0s13aTeNIbHbIE KOMIIOHEHTHI III0CCAPHSL:

e HMEHA — YHMKAaJbHBIE, OCMBICIEHHBIE U COOTBETCTBYOmHKE npupoae 110
HAUMEHOBAHUSA CYIIHOCTEH, aTpuOyTOB U JJOMEHOB;

e omnpeaejieHUs — KpaTKUE, TOUYHbIE, OJTHO3HAYHBIE TEKCThI, 00OECIEeUnBarO-
[I1€ MPaBHJIPHOE IOHUMAHHUE CMBICIA UMEH, OJIMHAKOBOE ISl JTI0OOT0 Y-
TaTessl.

.............................................................

OnpedeneHue 00aHCHO OblMb 0OUHAKOBO NPUMEHUMO 8 TH0O0M

KOHmMeKcme, 8 KOmopom 6Cmpedaemcsi UMs.
Kpome Toro, rioccapuii MOKET COEPKATh CMMCOK MCEeBAOHUMOB. KaxnoMy umenu
MOTYT COOTBETCTBOBATh B PA3JIMYHBIX KOHTEKCTaX MceBIOHUMBI. Heo0xoau- MOCTb
UX MCIIOJIb30BaHUs 00YCIIOBJIEHA TEM, UTO B PA3JIMYHBIX YaCTAX MOJEIUPYE- MOU
I1O MokeT UCOJIB30BaThCS pa3Hasi TEpMUHOJIOTHSA. [10ATOMY OZlHY U T€ K€ Be- U
MOT'YT Ha3bIBaThbCS paA3HBIMUA UMeHaMU. [10THBIN CIMCOK IICEBAOHUMOB  JTOJKEH
CONIPOBOKIATh KAXKI0€ UMSL.

IMpumeyanusi — 3To HEOOSA3ATENbHBIN BU AONIOHEHUH. OHU MOTYT MOSICHATh
CMBICT JMarpamMM U UX 3JIEMEHTOB, COJIEp)KaTh ONMUCAHUs MyTel CBs3ed, cOO0IIATh O
(YHKUHUSX, CBA3AHHBIX C TEM WJIA UHBIM OOBEKTOM U T. II.

[IpuMedanuss HymMepyrTCS YHCIaMM HaTypalbHOro psaa. Ha nmarpamme
CChIJIKa Ha MIPUMEYaHHE TIOMEIIAETCSI OKOJIO COOTBETCTBYIOIIETO 00BbEKTa B KPYTJIBIX
CKOOKax.

Jj1s TOro 4yToOBI 0OECTIEUNTh HATJIHOCTD U YUTAEMOCTh JUarpamm, CTaHaapT
1DEF1X pekomenayeT npuaepKUBAThCS PALa colauieHuii OTHOCUTEIILHO MOCTPOe-
HUS UMEH U (ppa3 Ha IuarpaMmax.

Nmena. B nmeHax cyuiHocTeil U aTpuOyTOB MCMOJIB3YIOTCS TOJBKO OYKBBI,
U(pBhl, a TAKKE 3HAKU-PA3ACTUTENN: «AePUCY, «ITOTUEPK» U «1podemy. UMs qomx-
HO HAYMHATHCA ¢ OYKBbI. YacTH COCTaBHOTO MMEHU OTIEISIOTCS Aeducom, moayep-
KOM WM NTPOOEIoM. DTH pa3eIuTeNH He Pa3InyatoTCs.

PexomeHyeTcs MMeHa CyIHOCTEN Ha AMarpaMmax U B TEKCTax IJIOCCaApUEB U
3ameuanuii Bcerga nucats [IPOIIMCHBIMM 6ykBamu.

Hampumep, rioccapuii MOXKET colepkaTb Takoe omnpeneneHue umenu [10-

CTABIIUK: «FOpunuueckoe JuIi0, 3aKI0unBIIee ¢ GUPMOM JOTOBOP HA TOCTAaBKY
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oxHoro muinu Heckoabknx BumoB JIETAJlei ans ogHOro MM HECKOJIbKHX BUAOB M3-
JIEJI».

DTO ompenesieHne COAEPKUT CBEIACHUS HE TOJIBKO O CMBICIE, HO U O CBS3SIX
omnpenensieMoil cymHocTu ¢ Apyrumu cymHoctsmu [10. Brinenenne MMeH 3TUX
CYIITHOCTEH PETUCTPOM 00JIeTHACT 3PUTEILHOE BOCTIPUSTHE (PAKTOB CBS3H.

[ToMUMO BBIIIETIEPEUMCICHHBIX Pa3ACIUTENCH B UMEHAX UCIIOJB3YIOTCA — €IIe
«*» #u «/». Touka oTHeAsCT MMs POJU OT OCHOBHOTO MMEHH aTpuOyTta. Mms ponu
MPEIIECTBYET TOUKE, OCHOBHOE UMs CIEAYET 3a TOUKou. Hu miepen, Hu mociie Touku
HE JIOMYyCKaloTcs apyrue pazaenutenu. Cidin pa3aenseT pa3HOHANpaBIeHHbIE UMEHA
cBs3u. Kpome Toro, oH paszenser uMsa CyIIHOCTH WA CBSI3U U €T0 UOeHMmUpuUKa-
mop.
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89
BBEJAEHUE

Hens muctmmummasl  «Hayunas pabota» — TiyOOKOe —3aKperuieHHe
TEOPETUYECKUX 3HAHUM, TMOJYy4YaeMbIX CTYJEHTaMH NpPU HU3YYEHUU JTUCLHUILIUH
y4eOHOTO IJIaHa, TTOBBIIMICHUE TPEOOBATEIBHOCTH K ce0e, aKKypaTHOCTH, TOUHOCTH
B BBINIOJHEHWU 3aJaHUNW W HAy4YHOM akTUBHOCTU. [IpuobmieHue k Oymymiein
mpodeccuu, TaKuM 00pa3oM, MPUOOPETAET TBOPUECKHUA XapaKTep U CTUMYJIUPYET
KPEAaTUBHYIO UHIUBUIYAIBHOCTh CTYJICHTOB.

Llenb HayuHO# paboTsI [1]:

—  paccMOTpPETh aHAJIOTH KaJIpPOBbIX HH(GOPMAIMOHHBIX CUCTEM;

—  BbIOpath cpeay pazpadotku UC;

—  NPOEKTUPOBAHUE MH(})OPMaAIMOHHO-TIOTUYECKON SADT-monenu
UH(OPMAITMOHHONW CUCTEMBI «YUET JOKYMEHTOB IO JIMYHOMY cocTaBy B OOO
«Bacapus»;

— CIIPOCKTUPOBATH KOHICIITYAJIbHYIO MOJICJIb 0asbl JaHHBIX.
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1 HEJIA, 3AJJAYA U ®YHKIIUU UC

]_ICJ'IB B TCOPCTUYCCKOM ACIICKTC — H3Y4YCHHC 0ocoOeHHOCTEH yqéTa

JOKYMEHTOB 10 JMYHOMY coctaBy B OO0 «Bacapus».

[{enp B IpaKTUYECKOM aCHEKTE — CO3AaHNE HHPOPMALMOHHON CUCTEMBI

y4€Ta JOKyMEHTOB 110 ImyHOMY cocTtaBy B OO0 «Bacapusi».

3amaun nHOOPMAITMOHHONW CHCTEMBI:

COKpaTUTh BpeMs Ha 00pabOTKY 1 MOMCK HE0OX0uMOM HH(pOpMAITUH;
CHU3UTH KOJIMYECTBO OIIMOOK Mpu 00paboTke nHPOopMaIuu;
MOBBICUTH 3(PPEKTUBHOCTH PAOOTHI CHEIMAINCTA 10 KaJIpaM;

00eCIeyuTh COXPaHHOCTh KOH(PUACHIIMATBHBIX JaHHBIX [2].

Oynkunu 1UC:

BBOJI, 00pab0TKa U XpaHEHHE JaHHBIX O COTPYIHUKAX IPEATIPUATHUS;
MOUCK HEOOX0AMMOU MH(OPMALIUU TIO COTPYIHUKAM;
(dbopMupoBaHUe U YUET MPUKA30B M0 JTUYHOMY COCTaBY;
COCTaBJIEHUE JJOTOBOPOB;

YY€T JAHHBIX 110 OTIIyCKaM;

YYET JAHHBIX 110 KOMAHIUPOBKAM;

BBOJ, IMPOCMOTP MW  aKTyalnu3anuss uHpopManum O  JHUCTax

HETPYI0CIIOCOOHOCTH;

BBOJl, NPOCMOTPp U aKTyanu3auus HUHPOpMaluu, TpeOyeMon s

BOMHCKOTO yuéra [3-4].
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2 AHAJIOT' KAAPOBBIX TH®OPMAIIMOHHBIX CUCTEM

B nanHO ri1aBe pacCMOTPEHBI aHAJIOTH KaJAPOBBIX NHPOPMAIIMOHHBIX CUCTEM
[5-6].

1. HMC «Kagpsi ILmoc» - mporpamMMa s aBToMaTu3au paboTsl OTaena
KaJIpoB M KaJApOBOIO Yy4€Ta, MO3BOJISIONIAS 3HAYMTEIBHO YCKOPUTH ITOATOTOBKY
J00BIX BUOB KaJpOBBIX JOKYMEHTOB W OOECHEYUTh MAaKCUMAJbHYIO OTAA4y OT
BBIMOJIHEHHS JOJDKHOCTHBIX OOSI3aHHOCTEHM cHelUalucTaMu OTAela KaJIpoB.
@opmupyeT INpUKa3bl, 3asABJICHUsS, OTYETHI, TUIIOBBIE IOKYMEHTBI, BEAET YUET
OTpabOTAHHOT'O BPEMEHH U MOHUTOPUHT JIBM>KEHHSI IEPCOHAIA.

Pazpabotunk — Qupma «OHauCodt». OcHOBHOU HaOOp (QYHKIHMIA
IIEPEYUCIICH HUXKE.

- Bo3moxHOCTh BeneHHsI JHOOOr0 KOJIMYECTBA OpraHU3alUid B OJHOU
IIPOTPaMMe.

- Benenne 0a3bl JaHHBIX COTPYOHUKOB, paOOTAIOMIUX MO TPYAOBBIM
JIOTOBOPAM U JJOTOBOPAM I'pak/IaHCKO-TIpaBoBoro xapakrepa (I'TIX).

- CrpykTypHpOBaHHas CUCTEMa OpraHu3aiuu. Y J00HBIM MEeXaHU3M BBOJA
CTPYKTYpbl OpraHM3alMy IO3BOJIIET CO3/1aBaTh JAEPEBO TIPYINN U JOJDKHOCTEH.
JIto60e KOIMYEeCTBO ypOBHEW MEpapXuu MO3BOJISIET BBECTH OPTraHU3AIUIO JIFOOOMH
CJIIOKHOCTH.

- Kunaccudukarop gomxnocteir. B mporpammy BkiIro4YeH KiaccudukaTop
BCEX JOJDKHOCTEH B 4 IMajie’kax CKIOHECHMS (JIJI OTYSTOB U IMA0JIOHOB).

- VYyer pabouero BpeMeHH COTpyAHUKOB. ['paduku paboThl, TabeIb yueTa
paboyero BpEMEHH U T. 1.

- @opmupoBanue u neudarb tadeneil. @opmel T-12, T-13 u MHOXKECTBO
Apyrux GopM, KOTOPbIE MOYKHO U3MEHSTb.

- Yder JABWXKEHHS COTPYOHUKOB W BEICHHUE KaIpOBOM CTAaTUCTHUKU:
npuemMbl Ha padoTy, MEepeBOJbl Ha APYyrue AOJKHOCTH, YBOJIbHEHUS, aTTECTallUH,
KOMaHAMPOBKHU, MPOQPEeCCHOHANbHBIE MEPENOArOTOBKH, MOOILIPEHNUS U HaKa3aHUs,
OTIIyCKa, INPUCBOCHUS 3BAHMUN/pa3psioB, IOBBIIICHUS KBaJIM(UKALMNA, OLEHKa

KOMHGTCHHI/Iﬁ, 6OJIBHI/I‘-IHBIC, OTTYJIBI. ABTOMaTHYECKOE M3MEHEHHUS Ta0esl.
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- Crannmaptasie popmer mpukazos: 11, Tla, T5, T5a, T6, T6a, T8, T8a,
T9, T10, T10a, T11, T1lla, mratHOe pacmucanue 1-3, rpaduk OTIYCKOB T-7,
muyHble KapTouku T-2 m T-2I'C, yuyeTHas kapTouka HaydyHoro padoTHuka T-4.
3asiBJIeHUs HA IPUEM, IEPEBOJI, YBOJIbHEHHUE, OTITYCK.

~  O0mwmii 1 TMYHBIE KYPHAIBI JOKYMEHTOB.

- Kuwura yyera IBMKEHUS TPYJOBBIX KHIKEK M BKJIAAbIIICH B HHX, a
TaKX€ BEJICHUE TPYAOBBIX KHUKEK.

- Pacder Bcex BUIOB CTaxa.

- Benenue 6a3bl TaHHBIX AETEH COTPYIHUKOB U COIIUATBHBIX JIBTOT.

- Konctpykrop otueroB. Yaobnas ¢opma 1 co3maHus TPOCTHIX
OTYETOB, KOTOpas aBToMaTudecku reHepupyet SQL-3ampoc.

- Coznanue CIOXHBIX OTY4ETOB. J[OCTyNEeH MeXaHu3M CO3/]aHUSI OTUYETOB
IPAKTUYECKU JTFOO0O0M CI0KHOCTH.

- Coznanue ma610H0B. BO3MOXXHOCTB cO3/1aBaTh 1a0JIOHBI HA OCHOBAaHUU
otuetoB FastReport, a Takxe madaoHOB, KoTophie cBsa3anbl ¢ Microsoft Word u
Excel.

- MHOXECTBO TOTOBBIX IMPOCTBHIX M CJIOXKHBIX OTUYETOB M IA0JIOHOB,
KOTOpPhIE MOXKHO SKCIHOPTHPOBATh B pa3fiMyHble NOMYJsSpHbIe (QopMaThl OT
noxkymentoB OpenOffice no Microsoft Office.

- DKcropt Jr00bIX CBeAeHHI 0 coTpyaHukax B (Gopmat Microsoft Excel.
Nmnopt crnrcka COTPYTHUKOB U CTPYKTYPhI OpTaHU3aLIUH.

- IIpousBoacTBEHHBIN KaJeH1aphb. JlocTymHbI oduImaIbLHO
YTBEPXKJACHHbIE KAJICHIapU, KOTOPhIE MOKHO U3MEHSTh.

~  JlomonaHUTENbHBIE BO3MOXHOCTH: pPACcUET KOJMYECTBA JHEW OTITyCKa,
pacuer AHEH IJi1 KOMIECHCAUM WK yAep>KaHUs MPU YBOJIbHEHUH, CTATUCTHKA TIO
OTIyCKaM, TPEAYNPEKISCHUS O JHAX POXKACHUSA, OKOHYAHWUU TPYAOBBIX
noroBopoB/moropopoB I'TIX, okOHUYaHMH HCIIBITATEIBFHBIX CPOKOB H JIP.

~  IlpaBa moctyna K JaHHbIM IporpaMmbl. Kaxkablil MOJab30BaTENb MOMKET
UMETh JIOCTyH K OIpEIAEICHHOMY CHHCKYy opraHu3aiui. Takxke AOCTyIeH

pacIIMpPEeHHbIN CIUCOK MpaB AJs pa3HbIX (PYHKIUN IPOTPAMMBI.
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- Bo3MOXHOCTB pabOThI IPOTPAMMBI B PEKUME KIIUEHT-CEPBEP.

CToUMOCTh CTaHAAPTHOM OJHOMOJIb30BaTeNbcKoM ymmeH3un — 6 900 pyo.,
cereBoii — 13 800 pyo0.

2. HC «Otaea Kaapos Ilmwoc» T103BOISIET 3HAYUTEIBHO TOBBICHTH
CKOpPOCTh paboThl oTAena KaapoB. DG(HEKT OT HMCHOJIb30BaHHUS MPOTPAMMBI B
paboTe oTAeNa KaApoOB BBICOK JJISi MPEANPUATHI C Pa3IMYHONM YUCICHHOCTBHIO
COTPpYIHMKOB. BHeapeHue mporpamMMbl — CYIIECTBEHHO CHIDKAeT  BpeMs,
Heo0xoanuMoe Ha 00paboTKy MHGOpMaK U 0(POpMIIEHUE KAaIPOBBIX MPUKA30B U
JIOKYMEHTOB.

PazpaboTtunk — «Otaen Kaapos [Tnrocy.

Bo3MoKHOCTH IPOrpaMMbI:

—  CoxpaHeHHe KaJpOBbIX IMPUKA30B, OTYETOB U JOKYMEHTOB B
penaktupyembix popmatax XLS u DOC (MS Office).

—  Cosmectumoctb ¢ Open Office.

—  Bo3MoxHOCTh 0OMEHa MepCcOHaTbHBIMU JAHHBIMU 1O COTPYIHUKY C 1C.

—  Bo3MOXHOCTH 3arpy3Ku JaHHBIX TI0 COTPYAHUKY B 0a3y IaHHBIX
nporpammel u3 Excel (1 o6partHo).

—  TI'mOkxoe mraTHOe pacnucanue: 0€3 OrpaHMYECHUN KOJIMYECTBA YPOBHEH,
BO3MOXHOCTH BKJIFOUEHUS (PHIINATIOB C COOCTBEHHOM CTPYKTYPOU U PEKBU3UTAMH.

—  BoO3MOXHOCTP  KaapoBOro yd4eTa HEOrPAHMYEHHOIO0  KOJUYECTBA
OpraHU3alvi B OJHOU IMPOTrpamMmMe.

- I'paduk ormyckos.

—  Bo03MOXHOCTh XpaHEHHsS BHYTPH MPOTpaMMbl BHEITHUX JIOKYMCHTOB B
pasauunbix popmarax (Word, Excel, uzodpaxenus u T. 1.).

—  TabGenp yuera pabouero BpemeHH. ABTOMATHYECKH (opmupyercs Ha
OCHOBAHHWH CYIIECTBYIOIIMX MPUKA30B MO COTPYIHUKY M €ro Trpaduka paboThI.
®opmupyrotcst nedatasie popmel T-12 u T-13.

—  BO03MOXHOCTH pemakTHpOBaHUS Tabensl cpa3y MO MOAPA3IEICHUIO WU

BCEH opraHmu3anuvu.
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- Bce wu3meHenus, BHeceHHble B Talenb, Cpa3y OTpaKaloTCi B
JIOKYyMEHTOOOOPOTE B BUE COOTBETCTBYIOIIUX MTPUKA30B.

—  Y1006HBIH|, CTPYKTYpUPOBAHHBIN KypHaJ IPUKA30B.

-  Xpanenue uHQOpPMAIMH O KaHAUIATaX U YBOJCHHBIX COTPYTHUKOB.

—  BO3MOXHOCTHP TIIpU€Ma HECKOJbKHX COTPYAHUKOB [0 Pa3IuYHbIM
CTaBKaM Ha OJJHY IITAaTHYIO €IMHHUILY.

—  Bo3MoxHOCTB paOOThl OIHOTO COTPYIHUKA HAa PA3ITHYHBIX JIOJDKHOCTSIX
B paMKax OJTHOM OpraHHM3alliy Ha pa3IN4HbIX CTaBKaX.

CrouMoCTb:

- Bepcuu «bazucy (0e3 Tabens u rpaduka paboTsl, 1 moyib30BaTENb) —
6 900 py6.;

—  Bepcun «Crangapt» (mojHbIM (QyHKIMOHaN, 1 mMoJib30BaTeNb) —
7900 py0.

3. «KAMMWH: Kagposslii yuét. Bepcust 3.0» — 310 crienimanu3upoBaHHas
nporpamMma, TpeIHa3Ha4YeHHAsl JJig aBTOMATH3allid paboThl OTHAeNa IMepcoHala
W/WIA KaJpoBOH ciyxObl mpennpustusi. [I[porpamma mo3BosisieT BECTH KaApOBbIN
yu€r, Y4E€T paboyero BpPEMEHM M OCYLIECTBIATh MOA0Op IMEpcoHala Ha
MPEANpUATHAX JIFOOOro MaciiTada u 000 cepbl AeSITEIPHOCTH, B TOM YHCIIE B
rOCYJIapCTBEHHBIX (MyHULIMTIAIBHBIX) YUPEKICHUSIX.

[Tporpamma pabotaet Ha matdopme «1C:Ilpenmpusitue 8.3».

PazpaboTunk — «KKAMWH».

IIporpamma no3BoJisier:

—  BECTH KaJPOBBIN YUET B Pa3pe3e HECKOJIBKUX OpraHu3aluu;

—  BECTHU LITaTHOE PACIHCAHHUE;

—  oQopMIATH KaJpPOBBIE JTOKYMEHTH, B TOM YHCJIE€ Ha CIHCOK
COTPYAHHUKOB;

—  ¢opmupoBath oTuéTHBIE (hopMbI B [IeHcronHbIi Gpouna u PocctaT B
OYMa>KHOM U 3JIEKTPOHHOM BHJIE;

—  BECTH yu4&T KOMaHAUPOBOK, OOJbHUYHBIX U OTITYCKOB;

—  BeCTHU yu€T u aHanu3 paboyero BpeMeHH;
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—  3aHUMATHCS KaJPOBHIM TUIAHUPOBAHUEM;

—  odopMIsATh BakaHCUH, popMupoBaTh 00bsiBIeHUs B CMU u nonbuparts
KaH/IUJIaTOB B COOTBETCTBUH C TPEOOBAHUSMU IO JOJHKHOCTSIM;

—  COCTaBJSITh TECTHI W AaHKETBI W TPOBOJUTH TECTUPOBAHUE U
AHKETUPOBAHUE KaHIMJATOB U IEPCOHAA;

—  HampaBJATh ~ MEpCOHAl  HAa  MPOEKT, OOydeHHe, TMOBBILICHUE
KBATH(UKAINH U TIEPETIOATOTOBKY.

CrouMoCTb:

—  xopobounas Bepcus — 8 000 py0.;

— B anekTpoHHoM Buje — 7 400 pyo.

Croumocts conpoBoxaeHus — 2 000 py6. B ro.

Henocratkom  siBisieTcst  JOMOJHUTENIbHAS IlaTa 3a  COINPOBOKICHUE
IPOrPAMMBI.

4. 1C:3apniata u ynpaBjieHHe mnepconajiom 8. ba3oBas Bepcus —
MPOJYKT JJi1 HEOOJIBLION OpraHu3aliy, MO3BOJISIONIMM Ha OTHOM pabodyeM MecTe
B TOJHOM O00BEME aBTOMATHU3UPOBATh BEJEHHWE KaJApOBOrO yuéra, pacuéra
3apa0OTHOM TMJIaThl W HCYUCICHUS HEOOXOJAMMBIX HAaJIOrOB M B3HOCOB B
COOTBETCTBHUH C TPEOOBAHUSIMU 3aKOHOAATENIbCTBA.

[Iporpamma pa3paboTaHa Ha TEXHOJIOTUYECKOM maTdopme
«1C:Ilpennpusrtue 8».

PexomennoBanHast po3uuuHas 1eHa — 4 600 pyo0.

[Iporpamma mo3BoJISIET pemiaTh 3a7a4u, MePEYUCICHHBIC HUXKE.

— BeneHue perjiaMeHTHUPOBAaHHOTO KaJpoBOrO ydyeTa M pacyera
3apa0OTHOM IUIATBI TIO OJHOW oOpraHu3anuud (FOPUIAYECKOMY JIMIY) B
COOTBETCTBHUH C TPEOOBAHUSIMHU 3aKOHOAATEIIbCTBA.

—  Hcuncnenue periaMeHTUPOBAHHBIX HAJOTOB M B3HOCOB.

—  OmnepatuBHOE OTpaXCHUE WM3MEHEHHM 3aKOHOAATeNbcTBA W (OpM
OTYETHOCTH.

—  ABtroMaru3zanus 60a30BBIX (PYHKIIMI yIpaBlIeHUs IEPCOHATIOM: TIOA00D,

IJIAHUPOBAHKUE MEPOITPUATHM.


http://v8.1c.ru/hrm/kadrovyj_uchet/index.htm
http://v8.1c.ru/hrm/zarplata/index.htm
http://v8.1c.ru/hrm/zarplata/index.htm
http://v8.1c.ru/hrm/zarplata/nalogy.htm
http://v8.1c.ru/hrm/podbor/index.htm
http://v8.1c.ru/hrm/zanyatost/index.htm
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«1C:3apnmata m ympaBiaeHue nepcoHaiom §. bazoBas Bepcusi» — 3TO
OJIHOIIOJIB30BATENbCKAs MMporpaMMa Juisl pacyeTa 3apabO0THOM MIIaThl U KaJpOBOIrO
yuera. [lo cpaBHenuto ¢ Bepcueid [IPOD oHa uMeeT psii OrpaHUYECHUN:

—  HE TOAJIEP)KUBAETCS HU3MEHEHHUE KOH(PUTypaluu, MOXKHO HPUMEHSThH
TOJIbKO TUTIOBYIO KOH()UTYpAIMIO U YCTAaHABIUBATH €€ OOHOBJICHHUS,;

—  HE TOJICPKUBAETCS BEJICHUE ydeTa MO HECKOJbKUM (UpMaM B OJIHOM
uH(pOpMAIIMOHHOW 0asze; NpU 3TOM HMEETCS BO3MOXKHOCTh BEJICHMS YyueTa
HECKOJIBKUX OpTaHu3aluii B OT/AEJIbHBIX WH(MOPMAIIMOHHBIX 0a3ax Ha OJIHOM
KOMIIBIOTEDE;

—  OTHOBPEMEHHO C OJIHOM HWH(OpPMAIIMOHHOW 0a30i MOXKET padoTaTh
TOJIBKO OJIVH IOJIb30BaTENb;

—  He NOJJEp’KUBAETCs padoTa B BApUAHTE KIMEHT-CEPBEP;

—  HE NOJIEpKUBAETCs padoTa pacipeaesIeHHbIX HHPOPMalMOHHBIX 0a3;

—  ne noaaepxkuBatorcs COM-coenunenune u Automation-cepsep.
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3 ObOCHOBAHME BBIBOPA CPE/IbI PABPABOTKHA UC

Jns  pa3paboTki  MH(DOPMAIIMOHHOM CHUCTEMBI ObUIM BBIOpaHBI  cpeaa
pa3paboTku mHTepdeiica Embarcadero Delphi XE3 Architect u cpena pa3paboTku
B Microsoft Office Access 2007. Jloctynm k maHHbIM cpeabl MS  Access
ocymectBiusier TexHosmorus ADO, mnoanepxuBaemas Ccpenod  pa3pabOTKH
Embarcadero Delphi. BeiBog pesynsratHO#l mHGOpMaIy OyaeT OCYIIECTBISTHCS
B Bujie HTML-cTpanui.

OcHoBHBIM mnpenmylecTBoM Embarcadero Delphi sBasiercs ero cpena
IPOTPAaMMHPOBAHUSI C BU3YAJIbHBIM KOHCTPYKTOPOM TIpOTpaMM. JTa cpefa
(BMecre ¢ oObekTHOW  OuwOmmorekorr VCL) mosBosisser 3 dekTHBHO
nporpammupoBats o MS Windows.

Cpena paspaborkun Embarcadero Delphi mo3Bonsier ObicTpo pa3pabarhiBaTh
NpuIoKeHus. B mepByrto odepenb 3TO OTHOCUTCS K CO3AaHUIO MHTep(eiica, Ha
KOTOpPBIN yxoauT 80% BpemMeHU pa3paOOTKHU MpOrpamMMBI.

Bri0op cpenbl pazpabotku npuioxenuii Embarcadero Delphi XE3 Architect
TaKke 00yCIIOBIIEH CIEIYIOIINMHU JTOCTOMHCTBAMHU:

—  BBICOKas IPOM3BOIUTEILHOCTh pPa3pabOTaHHOTO MPHIIOKEHHS,

—  HH3KHE TpeOoBaHHMS pa3pabOTAaHHOTO TPHWIOKEHUS K pecypcam
KOMITbIOTEPA;

—  00BEKTHO-OPHEHTUPOBAHHAS KOMIIOHEHTHASI MOJICIIb;

—  HaApamMBacMOCTh 3a CYET BCTPAMBAaHUS HOBBIX KOMIIOHEHT U
HHCTPYMEHTOB B cpeay Embarcadero Delphi;

—  BO3MOXKHOCTh pa3pabOTKM HOBBIX KOMIIOHGHT ¥ HWHCTPYMEHTOB
cobcTBennbiMu cpenctBamu Embarcadero Delphi;

—  yZnayHas mpopaboTKa uepapxuu 00beKTOB;

—  JIOCTYITHO OTPOMHOE€ KOJIMYECTBO BHU3YaJTbHBIX KOMIIOHEHTOB TPETHUX
¢dupm, gacth u3 koTopeix freeware, gactes — shareware, yactp — KoMMepUecKkue;

—  MOUIHBIE CpPEACTBA OTJIaAKH (BIUIOTH JO IMOIIArOBOTO BHITIOJHEHHUSI

KOMaH/1 MPOIECCOpa);
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—  BCTpPOEHHbIE KOMIOHEHTHI AocTyna k nanueiM: BDE, ODBC unu ADO.

Embarcadero Delphi XE3 npenocraBisieT BO3MOXHOCTb AOCTYIA K
IPEIBITYIIAM BepCcHsiM cpebl (HaunHas ¢ Bepcuu 2007 rona).

Tak kak B OOO «Bacapus» umeeTcsi JMIICH3MOHHBIA TMaKeT MPUKIIATHBIX
nporpamm Microsoft Office 2007, Ob110 BEIOpaHo pa3pabateiBath BJI B cpene MS
Access Bepcuu 2007.

MS Access siBisercs momabiM mpuiaoxkeaueM MS Windows. Ilpu stom
npousBoauTesibHOCTE CYBJ[ opraHmyHo codetaroTcsi cO BCeMHU yA0OCTBaMU U
npeumymecrBamu MS Windows.

Microsoft Access Bxoaut B coctaB MS Office, uro menaer ero unrepdetic
3HAKOMBIM U MPUBBIYHBIM, & CJIEI0BATEIHLHO 00JIeryaeT padoTy.

K nocrouncrBam BeiOpanHoil CYB/] Takke oTHOCSTCS:

- HaJM4Me MOUIHBIX KOMaH[ 00paboTKH (aiiiios;

- ymoOHBIEC CpEICTBA BBO/IA-BHIBOIA;

- yIoOHBII BBIBOJ] JJAHHBIX HA 3KpaH, Oymary, TeKCTOBBIN (haiil;

- pa3BUTHIH amnmapat 00pabOTKU CUMBOJIBHBIX JIAHHBIX;

- UWHTerpanus ¢ IpyruMu MPUII0KECHUSIMH,

- UMIIOPT-3KCIOPT.

Kak pensunonnas CYBJ] MS Access obecnieduBaeT HOCTYIl KO BCEM THIIAM
JAHHBIX W TIO3BOJISIET OJHOBPEMEHHO HCIOJIb30BaTh HECKOJbKO TaOuil 0a3bl
nanaeix. B CYBJI MS Access peanu3zoBaHa HajaéKHas CHUCTEMa 3alllUTHl OT
HECaHKIIMOHUpPOBaHHOrO jaoctyna k (aiiinam. B CYBJ MS Access umeercs
OTPOMHOE KOJIMYECTBO MACTEPOB, MOMOTAIOIINX MOJIb30BATENI0 OBICTPO CO3/1aBATh
0OBEKTHI, HE BAABasCh B TOHKOCTH WX BHYTPEHHEH CTPYKTYphI. Takke mmeercs
KOHCTPYKTOpP B3aWMOCBSI3CH, HArJSAIHO TPEACTABIIONIMA M aBTOMaTHYCCKU
MO/IICPKUBAIOIINN TIEJIOCTHOCTh JaHHBIX B CBS3aHHBIX Tabmuiax. MS Access
IIPEIOCTABIISCT BO3MOYKHOCTD BBITIOJHATH 3aIPOCHI HE TOJBKO M3 TaOJIUII, HO U W3

JIPYTUX 3aMpPOCOB.
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CYBJ Microsoft Access mmeer Ooiblliee MPEUMYIIECTBO IEPENl APYTHMHU

CUCTCMaMHU, TIJIABHOC — B IPOCTOTC, MJOCTYIIHOCTH IIPOTpaMMbI, HAJIUYUHU BCCX

cpencTB st 00paboTku u ynpasieHus b/I.
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4 ®YHKIIMOHAJIbHBIN COCTAB UC IO CUHTAKCHUCY
METOAOJIOI'U SADT

NudopmanimonHas cuctemMa OTAeNa KaJpOB COCTOUT M3 TPEX MOJCUCTEM
(mpunoxenus A u b) [7].

[Toncucrema Al «Iloacucrema npuéma COTpyIHUKOB Ha pabOTy» COCTOUT U3
Tp€x moxayned (npunoxkenue B). B monyne All «Moaynbs aHanu3a JaHHBIX»
BBITIOJIHACTCS aHAJIM3 JIaHHBIX I[IPU TPUHATUM 4elloBeka Ha paboty. Jlus
BBINIOJIHEHHS TAaHHOM (DYHKUIHUUA HEOOXOAMMBI CIEAYIOIINE JOKYMEHTBI: MaclopT,
TPYJOBasi KHIKKA, TOKYMEHT 00 00pa30BaHUU U 3asgBJICHHUE O NMpUEME Ha padoTy.
Ecnu denmoBek mpomien coOeceqoBaHUE, COCTABISETCS NPHKA3 O MPUHATHHA HA
paboty. [lpuka3z o mpunsTuu nomwkeH Bkmodath ®UO, pomxHOCTh (pabouee
MECTO), aTy U HoMmep npukaza. B monyne Al2 «Moaynbe coctaBiaeHus TPYIOBOTO
JOTOBOPa»  NPOU3BOJUTCA  COCTaBIEHUE  TPYAOBOIO  JOrOBOpa 1o
OpeIyCMOTPEHHON (¢opMme poroBopa. TpydoBoW JOroBOp 3amoJIHAETCS TpU
MPUHATUN COTPYAHUKA Ha padoTy. ColepKUT JaHHbIC: (haMUIIvs, UMS, OTYECTBO,
Ta0enbHbIH HOMEp, TOJDKHOCTH (pabodyee MeCTO), OCHOBaHHME (HOMEp W Jara
npuKaza o NpuHATHH Ha padoty). [locne cocraBieHus TPyaOBOTO JOTOBOpa B
TPYJAOBYIO KHH)KKY 3aHOCHTCSI COOTBETCTBYIOIAsA OTMETKA U (POPMUPYETCS INYHOE
JIEJI0 COTPYIHHKA.

B monyne Al3 «Moayns GopMUpOBaHMS JUYHOTO J€J1a» 3arOJHSAETCS
JUYHas KapTOyKa COTpyAHHKA. B Heill XpaHATCS macnopTHbIE NaHHBIE W 0OIIHE
cBeleHUsT O paboTtHuke. Kpome JaHHBIX, HEOOXOAMMBIX JUISI COCTAaBJICHHS
TpynoBoro paorosopa (®UO, pabouee wmecto (AoKHOCTB), No mpukaza o
MPUHSATHH ), COAEPKUT TaOCIHHBIM HOMEP COTPYIHHUKA, TUYHBIC U IPyTHUE JaHHBIE.

[Toncucrema A2 «Ilopcucrema yudé€ra KaapoB» NpelHA3HAUYCHA MJisi y4eTa
JIOKYMEHTOB TI0 TEPEMEIICHUI0 COTPYIHUKOB, TOBBIIICHUIO KBadu(UKAIIUH,

YBOJIbHEHUIO, BpEMEHHON HETPYI0CIIOCOOHOCTH, OTITYCKaM U APYTHUX.
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[Toncucrema A3 «lloacucrema GpopmMupoBaHusi OTYETHOCTHY MpeIHA3HAYCHA
JUIS COCTaBIICHUS PA3IMYHBIX OTYETOB B IleHCHOHHBIN (HOHA, OpraHbl CTATUCTUKU

U IPYTUX OTUYETOB.
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5 IPOEKTUPOBAHUE KOHIIENITYAJIBHOM

MOJAEJIN BA3bI JTAHHBIX

ER-nnarpamma npusesnena B npusoxxeHuu I

FA-nuarpamma npezcraBiieHa B IpuiiokeHuu /1.

CrnoBapsb cymniHoCTeH npeacTaBieH B Tabmuie 5.1 [8].

Tabmuna 5.1
HNms Onpenesnenue

BOMHCKHNU YYET | CBeneHust O BOHHCKOM y4ETE

J0I'0OBOP Corunamenue Mexay paboroaareneM U pabOTHUKOM
0 XapakTepe U CPOKaX TPYAOBBIX OTHOIICHUI

JOJDKHOCTD Bun cnyxe0HOTo 3aHATHS COTPYIHUKA

OBPA3OBAHUE JIOKyMEHT, MOATBEPKAAIOIINI OKOHYaHUE YUEOHOTO
3aBEICHUS U MPUCBOECHNE COOTBETCTBYIOIIEH
KBTI (PUKALUU

OTIIYCK BpemenHoe ocBoO0kIeHHE OT pabOThI HA ONPEAETEHHBIN
NEPHOJT BpEMEHHU, JIJIS OT/AbIXA U UHBIX LIEJIEH C
COXpaHEHUEM NPEKHEN pabOoThI

ITACIIOPT JIOKyMEHT, yOCTOBEPSIIOIIMNI JTUYHOCTD U I'PAKIAHCTBO
BJIAJIEJIb1IA

[TOBBIIIIEHUE Bun npodeccrnonansuoro ooy4ueHusi pabOTHUKOB,

KBAJINMOUKALIMN | nMeromumii UENbIO MTOBBIIEHUE YPOBHS UX TEOPETUUECKUX
3HAHUM, COBEPUICHCTBOBAHUE MTPAKTUUYECKUX HABBIKOB U
YMEHUU

[TPUKA3 OdurmanpHoe pacnopspKeHUuEe JUPEKTOpa, aApecOBaHHOE
ONPEJEICHHOMY COTPYJIHHUKY M TPEOYIOIllee BBIIOJIHEHHUS
ONPEAECICHHBIX JEHCTBUN

CEMbA CBeJileHus 0 WiIEHaX CEMbU COTPYAHHUKA

COTPY/JJHHUK JIuno, paboraroliee Ha MPEANPUITUH

[IITATHOE HopmaTuBHBIN TOKYMEHT PEANPUATHS, OPOPMIISIOIINN

PACITMCAHUE CTPYKTYpPY, IUTATHBIM COCTaB U YUCIEHHOCTh

OpraHU3alliy C yKa3aHUeM pa3Mmepa 3apab0oTHOM IJIaThI B
3aBUCUMOCTH OT 3aHUMAEMOM TOKHOCTH
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3AKJIIOYEHUE

B Xxone BbIIOAHEHMS Hay4dHOW paOOThl OBLIM MOJYYEHBl CIEIYIOLIUE
pe3yIbTaThI:

1) wu3ydeHa npeaMeTHast 00JIACTh ABTOMATH3AIIHH;

2) paccMOTPEHBI OCHOBHBIC KaJPOBBIE ONIEPAIUH B JIUIICE;

3) cdopmynrpoBaHa HEOOXOJAUMOCTh ABTOMATHU3AIlMK KAJIPOBOTO Yy4eTa B
00O «Bacapus»;

4) pacCMOTpPEHBI  aHAJIOTH  KAJPOBBIX  WH(DOPMAIIMOHHBIX  CHCTEM.
BrisiBniens! cienytoiye o0me HeIoCTaTKU: HeJOCTaTOK HeoOoxoauMbIx 1t OO0
«Bacapus» (pyHKuMA; N30BITOYHOCTh CTAHAAPTHBIX (QYHKIUH;

5) nmpousBeneHo OOOCHOBaHME BBIOOpPa NPOTPaMMHBIX  cpen IS
peaniv3anud MHPOPMAMOHHON cucteMbl. [l pa3paboTKu HHPOPMAMOHHOM
CHCTEeMBI OBUTH BBIOpaHBI cpena paspadboTku unTepderica Delphi Architect XE3 u
cpena paspabotku O6a3bl manubix Microsoft Office Access 2007;

6) cnopoektupoBana SADT-monens nHGOPMAIIMOHHOW CHUCTEMBI, KOTOPAs
BKJIFOUaeT Tpu monacuctemsbl: «llojcucremMa mpueMa COTPYAHHKOB Ha paboTy»;
«IToacucrema yuera xkaapoBy; «Iloncuctema GopMUpOBaHUS OTYETHOCTHY;

7) paspabortana koHuentyaitbHas mojenb (ER-KB-FA-ypoBHeit), koTopas

BKJIrOUaeT 11 cymHocTen.



104
CIIMCOK HUCITIOJIB30BAHHbBIX NCTOYHUKOB

1. HUcaxoma, A. WN. Haywynas pabGoTa : METOAMYECKHE YKa3aHUS IIO
CaMOCTOSITENIbHOM 1 MHIMBUAYaIbHOW paboTe CTYACHTOB Bcex (opM OO0ydeHUs
s HanpaBieHus OakanaBpuata 230700 — «[Ipuxmagnas wuHpOpMATHKAY /
A. U. UcakoBa ; MunuctepcTBo 00pa3zoBaHus U Hayku Poccuiickoit deneparium,
TomMCKMM  TOCYyIAapCTBEHHBIM  YHHUBEPCUTET  CHCTEM  YIPABICHUSA W
PaANORIEKTPOHHUKHY, Kadeapa aBTOMATU3UPOBAHHBIX CHCTEM YIPABICHUSA. —
Tomck : TYCVYP, 2013. — 16 c. [OnekrponHsiii pecypc]. — Pexum pocryna:
http://asu.tusur.ru/learning/bak230700/d53/b230700_d53 work.doc

2. Ucaxoma, A. W. HNudopmanmonHele cuctemMbl : ydel. mocoOue s
ctynenToB crienuansHocti 080801 / A. U. Ucakosa ; MunuctepcTBO 00pa3zoBaHus
n Hayku Poccuiickon @Penepanmn, TOMCKMH TOCYAapCTBEHHBI YHUBEPCHUTET
CUCTEM VIPABICHHUS M PATUOICKTPOHUKH, Kadeapa aBTOMATU3UPOBAHHBIX
cucteM ymnpanieHusa. — Tomck : dakynerer auctanimonHoro ooyuyenus, TYCYP,
2010. - 202 c.

3. Tpynogoii konekc PO ot 30.12.2001 r. Ne 197-D3.

4. T'ycaraukoBa, [I. E. KagpoBblii yuer ¢ Hyns : mpakTudeckoe mocodue /
N. E. I'ycataukosa. — M. : Jlamkos u Ko, 2010. — 166 c.

5. LleHTp KaapoBBIX TEXHOJOTUNA [DNEKTpOHHBIM pecypc]. — Pexum

gocryma: http://www.hrit.ru/faraon.shtml

6. Ilepconan [ DJ1eKTPOHHBIIA pecypc]. — Pexum JIOCTyIIA:

http://www.personal.bravosoft.ru/

7. 3omotos, C. 0. IlpoektrpoBanue HMHYOPMALMOHHBIX CUCTEM : YyueOl.-
MeToll. mocobue. MeToauueckre pPEeKOMEHAALUUU Ui BBIIIOJHEHUS KypCOBOTO
MpOeKTa, JabOpaTOpHBIX PabOT M NPAKTUUYECKUX 3aHATHH MO JUCHUIUIMHE
«IIpoexktupoBanue nHpopmamoHubix cucrem». — Tomck : TYCVYP, 2013. — 34 c.

8. Cubunés, B. JI. ba3sl mannpix : y4e6. mocobue / B. [[. Cubunés ;
@denepanpbHOE areHTCTBO MO  00pa3oBaHMIO, TOMCKMH ToCyAapCTBEHHBIN
YHUBEPCUTET  CUCTEM  YIpaBJIECHUS U PAAMONIEKTPOHUKH,  Kadeapa

aBTOMATH3UPOBAHHBIX cucTeM yrpaBiienus. — Tomck : TYCVYP, 2007. — 279 c.


http://asu.tusur.ru/learning/bak230700/d53/b230700_d53_work.doc
http://lib.tusur.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG&amp;Z21ID&amp;I21DBN=LIB&amp;P21DBN=LIB&amp;S21STN=1&amp;S21REF=10&amp;S21FMT=fullwebr&amp;C21COM=S&amp;S21CNR=20&amp;S21P01=0&amp;S21P02=1&amp;S21P03=A%3D&amp;S21STR=%D0%98%D1%81%D0%B0%D0%BA%D0%BE%D0%B2%D0%B0%2C%20%D0%90%D0%BD%D0%BD%D0%B0%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%BD%D0%B0
http://www.hrit.ru/faraon.shtml
http://www.personal.bravosoft.ru/
http://lib.tusur.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG&amp;Z21ID&amp;I21DBN=LIB&amp;P21DBN=LIB&amp;S21STN=1&amp;S21REF=1&amp;S21FMT=fullwebr&amp;C21COM=S&amp;S21CNR=20&amp;S21P01=0&amp;S21P02=1&amp;S21P03=A%3D&amp;S21STR=%D0%A1%D0%B8%D0%B1%D0%B8%D0%BB%D1%91%D0%B2%2C%20%D0%92%D0%B0%D0%BB%D0%B5%D1%80%D0%B8%D0%B9%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B5%D0%B2%D0%B8%D1%87

MacnopTt
MHH

TpyaoBow kogekc

105

pacnucaHue
YcraB

LrtaTHoe

[OmKHOCTHbIE

WHCTPYKLIMK

CtpaxoBoe cBuA-BO 0653. NEHC. CTPax.
[okymeHT 06 o6pasoBaHum

TpyaooBas KHWXKa

Boautenbckoe yaoctoBepeHune
CBuaeTenbCTBO O 3akno4eHun bpaka

CBuaeTenbCTBO 0 poXxaeHun pebéxka

\ 4

»

BonbHWYHbIN NKCT

BoeHHbIN bunet

3asaBneHue o npuéme Ha paboTty

2

>

>

3asBneHune o npefocTaBneHnn oTnycka

3asBneHue 06 YBOJTIbHEHUU

>

MHdopmaumnoHHada cuctema
oTAena kagpos

Mpukasbl

|

TpynoBow ooroeop

JInynas KapTo4Ka

CnpaBku

v

OT4YéThI

v

PaboTHuk
oTaena kagpos

«godred erroYLo eWILIM) BeHHONNTEWdopH» -V enwnwedien]y

(S0H4IrILBEBQO)

V AMHAXOIrNd1



LUTaTHOE
pacnuvcaHue

Tpynoson

Macnopt

S MHH
[Hokym. 06 obpazoBaHum

—Csug. 06513. NeHc. cTpax.
——TpynoBas KHUXKa
Bopgut. npaea
—Csug. o 3akntoy. 6paka

—Csug. o poxa. pebéHka
BoeHHbIn 6uneT

KoLekc

—3asBn. onpuemerapao. |
—p

—»
P

BonbHWYHbIN et |
o

Ab
3asiBneHue o NpeAocTaBlieHny oTnycka

b

106

Mpukas o npuéme Ha paboTy
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ITacnopt

Cembs

e
CBejieHUs 0 WIEHAX CEMbU
COTPYIHHKA

N

|

JIOKYMEHT, y10CTOBEPSIIOIINIA
JIMYHOCTH U TPAKIAHCTBO
BJIAJIEIIbIIA

CorpynHuk

JIuno, paboraroiee

BouHckwuit yuér l
2

Ha MPeANPUATHN

CBCIICHI/IH O BOMHCKOM y‘iéTe

O0pa3oBanue
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Horosop

Cornamienue Mexy paboTo-
nareneM 1 pabOTHUKOM

0 XapakTepe U CpoKax Tpyao-
BbIX OTHOILICHU

IIItaTHOC
pacnucanue

[Tpukas
OdunuanbHoe pacnopspKeHue
JUPEKTOpa, aJ[peCOBaHHOE
COTPYIHHKY U Tpelyrolee
BBIIIOJIHEHHUS! OIPE/ICIICHHBIX
JEHCTBUI

HopmatuBHblil JOKyMEHT
peAnpusTUs, 0QOPMIISIOIINIA
CTPYKTYpY, IUTaTHBIA COCTaB

Y YHCJIEHHOCTb OPraHU3alU

C YKazaHueM pa3mepa 3apabot-
HOU TUIaThl B 3aBUCUMOCTH

OT 3aHUMAEMOM JOKHOCTHU

Otmyck

KB (pUKALIIH

JIOKyMEeHT, OITBEPIKIa0IHi
OKOHYaHHE Y4eOHOTO 3aBeICHUS

KBaJIM(pUKALIN

U IPUCBOCHUEC COOTBCTCTBy}OﬂICﬁ

[ToBblmieHUE l

Bun npodeccronansHoro
00yueHust pabOTHUKOB,
MMEIOIINIT LIENIBIO MOBBIILICHUE
YPOBHSI X TEOPETHYECKUX

3HAaHUM, COBEPILIEHCTBOBAHHE
NPaKTUYECKUX HABBIKOB
U yMEHHUI

Bpemennoe ocBoOoxaeHNE
0T paboTHI HA OTIpe/Ie/ICHHbII
HEepHOJI BPEMEHH, /ISl OT/IbIXa
Y UHBIX LIeJIel ¢ COXpaHEHUEM
npexxHen paboThl

JIOJIDKHOCTh

Ty
Buy ciysxeOHOTO 3aHITHS

COTpYIAHHKA
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[Taciopt

Cepus
Homep

TaGenbubiii HoMep (FK)
Jlara BbI1aun

Cembs

Tab6enbubiii Homep (FK)
OUO

PoznctBo

Jlata poxaeHus

-
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JloroBop

Howmep norosopa

Tabenbubiii HOMep (FK)

Jlara Hauasa
Jlara okoHUYaHUsA

omxHocTh (FK) )

[IITatHOE pacniucanue

JIOMKHOCTh

[Tonpasnenenue
Kon nonpasnenenus
Koun-Bo T _enunuiy

Kewm BbIIaH C Coneprxanue Oxunan
A OTPYIHUK Hanbaska
Damuus " [Tpuxkas C
" TabenbHbI HOMED y N yMMa
MA Tabensubiit HOMep (FK)
Oryectso WUHH Homep npukasa
g;)'fa O)KI[CHI/U[ . CHI/I'HC 9THYCK i N
MeCTs OJKJICHHUSI Alpec CURL Wi Tabenbubiii HOMep (FK
POKI HoMep Ty KHHKKH Jlata cocTaBneHus Howmep mpuxasa (FK)
Zp;amnaﬂcmo Tenedon = Cozepikanue p p
pec perucTpanuu
Bua ornycka
X # Jlara Hayaja
Bounckuii yuét [ O0pa3oBaHue ' [ToBsillenue kBanudukanuu \ﬂaTa OKOHYAHUS
7 o A
Ta6enbhbiit Homep (FK) Howmep nokymenra (TaGenpHbiii Homep (F K))
Cepust JOKyMeHTa Howmep npukaza (FK) Tom®iocTs
Homep BoeHnHoro 6unera .
KaTerrc)) " Tabenbubiit HOMep (FK) JIOKHOCTD éloél ERCLE (EK) FK
KaTerog . Bua noxymenra Tema kypcoB Ha e HOMeEIE
BYC HaumenoBanue yu 3aBenenusi| |/lata nauana omep npuxasa (FK)
o — Jlara Bol1aun Jlara okoHuaHus 0
L ) |KBanndukauus \NICCTO MpoBENCHUA ) B

UIRTONW BHI0dA-\y/H enwnwed.ien]y
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