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B ,E[aHHOfI pa60Te ONMCBIBACTCA aBTOMAaTH3alWsA HA4YaJIbHOT'O J3Tala mpouecca IMpOCKTHPOBAHMA.
HpezmaraeTcsi METOAUKA aHa/in3a TEKCTa TEXHHUYECKOI'O 3aJaHusl, KOTOpas COCTOUT H3 Tpex
9TanoB: CEMaHTHUYECKas 00paboTKa TekcTa, co3anne (periMOBOI CTPYKTYPBI U CO3JIaHKE
JMarpaMM MOTOKOB JaHHBIX CHCTEMbI, OTTMCAHHOHN B TEXHMUYECKOM 3allaHHU.

Knrouesvie cnosa: aBroMaTH3alysl Ipoliecca MPOESKTHPOBAHMS, CEMAHTHYECKHI aHAIM3 TEeKCTa,
(peiiMOBBIE CTPYKTYPBHI.

BonpmmacTBO pador B oOmactu CAIIP HampaBieHbl Ha cO3J4aHHE M COBEPIICHCTBOBAaHUE
WHCTPYMEHTapusi JUId aBTOMAaTH3allMd TMpolecca MpoekTupoBaHus. Haumbonee wu3BecTHBIE U3
KOMMEPUYECKMX HPOTrPaMMHBIX MPOAYKTOB, HCHONB3YEMbIX Ui IPOSKTHUPOBAHHS MPOrpPaMMHOIO
oOecrieueHus, MNperHa3HA4YeHbl I BU3yalIH3alUM IIPOMEXKYTOUHBIX M KOHEUHBIX pPe3yJIbTaToOB
mpolecca NpoeKTupoBaHusa. HekoTopble M3 HUX MO3BOJAIOT aBTOMATH3HPOBATH MOCIEIHHUE ITAIlbI
MPOEKTHPOBAHMS: TEHepalus MPOrPaMMHOTO KOJa, CO3JaHHe OTYETHOM W COMPOBOKIAIOLICH
JokyMeHTalMd W T.A. Ilpu 3TOM 3ajaya aBTOMAaTM3allMyd HAYaJlbHOIO OSTala MPOEKTUPOBAHUS —
(hopMHpOBaHUE U aHAITU3 TEKCTA TEXHUIECKOTO 3aJJaHUsI — OCTAETCSI OTKPBITOM.

Takum o0Opa3oMm, axTyaJpHOM = SBISETCS 3ajada aBTOMAaTM3allMM  HayaJbHOIO  3Tama
MPOEKTHPOBAaHHUS ~ MPOTPAMMHOTO  OOECIEUYEeHHs, LENbI0  KOTOPO  SBJISETCS  MOBBIIICHHE
3¢ GEKTUBHOCTH NPOEKTUPOBAHMSA 3a CYET aBTOMATHM3allMM  CEMAHTHYECKOr0 aHajlu3a TEeKCTa
TEXHUYECKOro 3aJjaHus. 3ajaueil uccieloBaHUs SABJISETCS aBTOMAaTU3UPOBaHHAs 00paboOTKa TeKCTa
JIOKYMEHTa, KOTOPBIH HM3HAYaJIbHO CO3JIAa€TCS YEJIOBEKOM Ha €CTECTBEHHOM Sf3bIKE C COOJIOAECHUEM
CTPYKTYpHI, TpeOOBaHUs K KoTopoi u3noxensl B [ OCTax.

[Ipeqnaraemas MeTOOMKa aHAM3a TEKCTa TEXHUYECKOro 3ajaHus (puc. 1) cocToMT U3 Tpex
3TANoB: CeMaHTHUeCKas 00paboTKa TEKCTa, Co3aHue (hpeiMOBON CTPYKTYpHI H CO3MAHHE JUarpaMM
MOTOKOB JIaHHBIX CUCTEMBI, OIIMCAHHOW B TEXHHYECKOM 3a/IaHHU.

Jia peanusanuu mepBOoro 3Tama METOAUKHM Oblia pa3paboTaHa ceMaHTHYecKas MOJENb TeKCTa
TEXHUYECKOrO 33JaHusl, BKIIOYaioIias TpeOoBaHUA, CHOPMYIHPOBAaHHbIE B BUAE JOKYMEHTa Ha
OTPAaHUYCHHOM €CTECTBCHHOM S3BIKE; BTOPOTO JdTama - (peiiMoBas  CTPYKTypa, SBISIOIIASCS
BHYTPEHHHM IPECTaBICHUEM TPEOOBAaHMIA; TPETHETO JTAla - MOJEb IPOrPAMMHOTO 00ECTICUCHHS B
BHJIE ONMcaHus TpeOoBanuii Ha rpaduueckoM si3pike Data Flow Diagrams.

OOmwmii aNropuT™M CEMaHTUYECKOTO aHall3a TEKCTa TEXHWYECKOTo 3aJaHdsi COCTOUT U3
cleayomux OJOKOB: TpeABapUTENbHAs OOpPa0OTKM TEKCTa, CHHTAKCHYECKUH W CEeMaHTHYCCKHMA
aHaIN3 ¥ MOCTPOCHUE MOJIETH IPOrPAMMHOTO 00ECIICUEHHS.
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PI/ICYHOK 1- MCTOZ[I/IKa aHalin3a TCKCTa TCXHUYECKOI'0 3a1aHus

[IpenBaputenbHas 00pabOTKa TEKCTa OCYIICCTBIISETCS C HCIOIH30BAHHUEM amlapara KOHEYHBIX
aBTOMATOB, OJIVH U3 KOTOPBIX MPEJCTABIICH Ha PUCYHKE 2.
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Pucynok 2 - ABromara pa30opa BEpXHET0 YPOBHS TEKCTa TEXHUIECKOTO 3a1aHuUs

BxoaHple CMMBOJIBI KOHEYHOTO aBTOMaTa: ¢l - MycToe MpoCTpaHcTBO, c¢2 - mpobein, ¢3 - HoBas
CTpOKa, ¢4 - KOHell TekcTa, ¢5 - ‘1.9, ¢6 -‘II’, ¢c0 - nroboii apyroi cumBoi. [TpomexyTodHbIE
cocTosiHUS aBToMmata: al - Hadano pa3dopa HoMepa pasfena, a2 - MOCIe0BaTeIbHOCTh CHMBOJIOB —
TEKCT, a3 - MOCJeI0BaTeIbHOCTh CUMBOJIOB — HyMepalus, a4 - Hayano pa3dopa Ha3BaHHs pasjena, ad
- MOCTIeIOBATENIbHOCTh CHUMBOJIOB — Ha3BaHWE paszzeia, ab - Havyajo pa3bopa TeKCTa pasjena WiIn
MIPUJIOKEHUS], a7 - TIOCIIeA0BATENbHOCTh CHMBOJIOB — IPOJOJKEHNE TEKCTa pa3zesa Ui IPUI0KEHUs,

a8 - Hawamo pa30opa Ha3BaHHS MNPWIOKEHUS, a9 - IMOCIEIOBATEIILHOCTh CHMBOJIOB — Ha3BaHHE
nipuitokenus, a0 - koner T3.
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B xone paboThl KOHEYHOTO aBTOMaTa CHMBOJIBI, TIOCTYMAIOLINE HA €r0 BXOJ, HAKAIUIMBAIOTCS B
Oydepe. B ompefeneHHBIX COCTOSHHMAX KOHEYHOTO aBTOMAaTa OCYLIECTBIISCTCS 3alHCh TEKYIIEro
conepxkumoro Oydepa B oaHy W3 Tadnui, nocie 4dero Oydep omycrorraercs. PaGora aBTromara
MPOIOJIKAETCS 0 TOCTHKEHUSI KOHEUHOTO COCTOSTHUSI.

Ha BBIXOZEC anropuTMa NpeaBapHTENLHOH O00pabOTKH Tekcta (opMupyercs HaOop TabmwII:
pas3zienoB, NpemIoKEeHHH M JekceM. [lociie 3TOro moiydeHHbIC TaONHIBI MOCTYMAIOT Ha BXOJ
aIrOpUTMa CEMaHTUYECKOTO aHAIN3A.

CeMaHTHYECKast MOJIEb TEKCTa TEXHUYECKOTO 3aIaHUs COJACPKUT Pa3paOb0TaHHYIO PACIIUPEHHYIO
HEYETKYI0 aTpUOYTHYH TpaMMartuky Haja (pedMoBO CTpYyKTypoil (opMalbHOTO JIOKYMEHTa
“TexHu4eckoe 3a7aHnue”, KOTopas 03BOJISIET HanboJIee MOJHO 0TOOpa3uTh cojepxkumoe T3.

Pacmmpennas HeueTkas arpuOyTHas rpaMMaTHKa, OTpe/ie/icHa B BUJIE:

AG=(N,TPSBFAD(A)). (1)

rie N — KOHCYHOC MHOXXCCTBO HCTCPMHHAIBHBIX CHMBOJIOB; T — HETIEPECCKAIOIIEEC C N
MHOKECTBO TCpPMHUHAIBHBIX CUMBOJIOB;, P — KOHEYHOC MHOXXECTBO IIpaBull; S — BLIZ[eHeHHBII)‘I CHUMBOJI

u3 N, Ha3bIBaEMbIIl HayaJIbHBIM CHMBOJIOM; B — MHOX>KECTBO JIMHIBUCTHYCCKNX HEPEMEHHBIX Bki y

COOTBETCTBYIOIIMX TEPMHUHAJIBHBIM CHMBOJaM T (mepeMeHHass | Ha k ypoBHE); F — MHOXECTBO
(GyHKIMA NPUHAILIEKHOCTH fl |, ONPEAENAIOIMX CTENEHb IPUHAMIEKHOCTH Ly j JIMHTBUCTHYECKUX

MEPEMEHHBIX; A — MHOXECTBO aTPHOYTOB, A=AgnUAgam, 1€ Agp — CHHTAKCHYECKHE aTpUOYTHI,
Agem — CEMaHTHYECKHE aTPHOYTHI; D(A) — KOHEYHOE MHOKECTBO CEMAHTHYECKUX ACHCTBHI.

JIuATBUCTHYECKUE NEPEMCHHBIC U3 MHOXCECTBA B:{Bk’l}kl , ACIOJIB3YEMbBIC IJIA aHalln3a TEKCTa
TEXHHUYCCKOI'O 3alaHNA, OIIMCBIBAKOTCSA .
Bi,i=(B.T(B)U.GM), 2

@ — Ha3BaHWE JIMHTBUCTHYECKOH IMEPEeMEHHOW (HauMMeHOBaHME W 00JacTh NPUMEHEHHS,

OCHOBaHHMeE ISl Pa3pabOTKH, TeXHUYECKHUE TPEOOBAHHS K MPOrPAMMHOMY H3JCIHIO, CTaJMH U JTAIlbI
pa3paboTKH U T.1.);

T(B) — S3BIKOBBIC BBIPAKCHHA. I[J'Iﬂ JIMHTBUCTUYCCKUX INECPEMEHHBIX BEPXHCTO YPOBHS OHHU

SIBJIIOTCS.  JIMHTBUCTHUYECKUMH ~MEPEMEHHBIMH, COOTBETCTBYIOIIMMH TEpPMUHATaM MpaBoOd 4YacTu
npaBwia. [l TMHIBUCTUYECKUX EPEMEHHBIX HWXKHETO YPOBHS — HEUETKUMH IEPEMEHHBIMU, TO €CTh
BBIPAKEHUSMU €CTECTBEHHOTO SI3bIKA.

U —yHuBepcyM, T(B)cU ;

G — mpaBuiIa MOPQOIIOTHIECCKOTO M CHHTAKCHIECKOTO OTMCAHUS S3BIKOBBIX BEIPAKEHHUH, KOTOPHIC
OTIPENeNAIOT CHHTAKCUYECKUE aTpUOYTHI Agj

M — CE€MaHTHMYECKO€ IIPAaBWIO I JIMHIBUCTUYECKUX IE€PEMEHHBIX, KOTOpOE HHAYLHpYeTcs
MOpP(HOJIOTUYECKIMH - M CHHTAKCHUSCKUMH TIPaBWIAMH, TaK KaK CMBICI TepMa B T YacCTHYHO
OTpeneNnseTcs ero CHHTAKCHIEeCKUM JIEPEBOM, U CEMaHTHIECKUMHU aTpUOYTaMU Agem-

S3bIK MpenCTaBICHUS BBIPAKEHUH COCTOMT W3 KOHCTAHT M MPaBMJI HX IOCIEIOBATENBHOTO
npuMeneHus. Ha MopdonornueckoM ypoBHE KOHCTAaHTaMH SIBJIIOTCS IpaMMeEMBI (P - pOIUTEIbHbIN
TajIeX, MH - MHOXKECTBEHHOE 4rciio). Ha cmHTakcnyeckoM - HazBaHus otHomeHui u rpynm (ITO1JI —
OTHOLIEHUE MEXIy IMoJuIexalmM U ckasdyembiM, III' - mpemiokHas rpynma). s KaxJoro ciosa
BXOJHOTO TEKCTa BBINAETCS MHOXKECTBO MOPQOJIOrHMYECKUX WHTEPIpETAlid CIEeAyIOero BUaa:
nemMMa; MopQosiornyeckas 4acTb pedd; Habop OOIIMX TpaMMeM; MHOXKECTBO HaOOpOB TIpamMMeM.
Mertopl IpeCTaBIeHUs CBA3EH MEXIy MPaBUIAMHU TPAHCIUPYIOTCSA Ha S3bIK HEYETKOW MaTeMaTHKH.
[Ipu 5TOM CBSI3M MPEACTABIAIOTCS HEYETKUMH OTHOIICHUSMH, NpeIuKaTaMd W TpaBWIaMH, a
II0CNIEI0BAaTENLHOCTD IPe00pa3oBaHUil 3TUX OTHOIIEHHH - KaK [IPOLecC HEYETKOro BBIBOAA.

JIMHrBUCTHYECKHUE TIEPEMEHHbBIE BEPXHETO YPOBHS SIBISIOTCS COCTAaBHBIMM, TO €CTh BKIIIOYAIOT
JIMHTBUCTUYECKUE IE€PEMEHHbIE HIKHEro YypoBHA. brnaromaps 3TOMy MOXXHO HOCTPOMTBH JIEPEBO
JUHTBUCTUYECKUX IEPEMEHHBIX U YCTAHOBHUTH 3aBHCUMOCTD MEXIY HIUMHU.
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OyHKIHM TPUHAICKHOCTH M3 MHOXKECTBA F={fij} . JIMHTBHCTHYECKHX MEPEMEHHBIX {By ;i

ki ki’
HCOGXO[LI/IMLI IJI TIOCTPOCHMA HEYETKOI'0 BbIBOJA. B YaCTHOCTH, KaXXAOMY IIpaBUIly I'paMMaTUuKu U3
MHOXeCTBa P cTaBUTCS B COOTBETCTBHE (1)YHKHI/I$I NMPUHAJJICIKHOCTHU fk,i . OTta HBOﬁCTBeHHaﬂ CUCTEMa

[10/ICTAHOBOK UCIOJIB3YETCS AJIsl BEIUMCIICHUS CMBICIIA JINHIBUCTUYECKON MTEPEMEHHOM.
CuHTakcu4eckue artpuOyThl Agp, HCHOJNB3yeMble B rpamMmaruke: 'HaszBaHme’ — TekcT

npeAcraBisgeT coboii HamMmeHoBaHue pasfena; Coaep)kumoe’ - TEKCT IpeacTaBisieT coOoi
conepxxumoe pasaena; "Knaysa® — knaysa; "Kiayza TUPE’- ®parment ¢ tupe; "I'pynna TEHUT UI™
— MMEHHUTENbHAs TPYIINa, CBsI3aHHAas! pOIUTENBHBIM MaJEKOM U JIp.

CemaHTHUecKHe aTpHOyTHI, HCIOIb3YEMbIE B IpaMMaTHKe, COAEpKAT Ha3BaHUE aTpHOyTa Agam H

CEMaHTHYECKHUE JeHCTBHE D(A): “@Dpeitm CUCTEMA=Co3znanue” — coznaercs ¢ppeiim CUCTEMA,;

”Cnor HABBAHUE CUCTEMbI=IIpucBanBanne” — 3Hauenue npucBauBaercs ciory HASBAHUE
CUCTEMbI ®YHKILHUIO u gp.

Ha mocnenneM stare METoIUKH TPeOOBaHUS IPEICTABIIOTCS B BUAe Habopa JuarpaMM IIOTOKOB
JaHHBIX Ha rpadudeckoM s3eike Data Flow Diagrams: o6rmas CTpyKTypa CHCTEMBI C YKa3aHUEM €€
BXOJIHBIX, BBIXOJHBIX IMMOTOKOB ¥ (DYHKIMH, BBIOJHAEMBIE CHCTEMOH, C UX BXOIHBIMH, BBIXOIHBIMH
MOTOKaMH.

VYka3aHHBIE BBIIIE OJTalbl PEATM30BAaHBI B Pa3pa0OTaHHOW aBTOPAMH aBTOMAaTHU3MPOBAHHOW
CUCTEME CEMaHTHYECKOT0 aHalln3a TeKcTa TeXHUYeckoro 3ananus “Cemantuxa T3”, koTopas COCTOUT
U3 CIEeMYONHX MoJIcHcTeM: “XpaHeHne NokyMeHToB”, “Uutepderic”, “TlpenapuTenbHas o0paboTKa
tekcra”, “CuHTakcnueckuil aHanmz”, “Cemantmueckuii ananuz”, “TlocTpoeHne auarpaMM IMOTOKOB
nannbix”. [IpoexT paspaboran Ha riatdopme Microsoft NET Framework (si3pix paspabotku CH).
Tabmuuer paznenoB xpassarcs B ¢opmare XML, a uxX BH3yaqbHOE MHPEICTABICHHE BO3MOXHO C
ucnonb3oBanueM XSL-mpeoOpasoBanus. [lomydeHHOe TpU CEMaHTUYECKOM aHanu3e (perMoBoe
omucaHWe Takke coxpamsercss B ¢opmare XML. IloctpoeHme pamarpaMM TIOTOKOB JaHHBIX
OCYIIECTBILICTCSI C TOMOIIBIO B3aUMOACHCTBHUS CUCTEMEI ¢ Tporpammoid MS Visio.

Hay4Hnast HOBH3HA HCCIICIOBaHHS COCTOHT B CIICAYIOLIEM: pa3paboTaHa METOIMKA aHAJ3a TEKCTa
TEXHUYECKOTO 3aJaHHs Ha HaYaJbHBIX JTallaX HPOEKTHPOBAHHS IPOrPAaMMHOIO OOECIICYCHHUS,
BKITIOYAIONIAs CEMAHTHYECKYH) MOJIeNb TEKCTa TEXHUYECKOrO 3allaHus, MpeoOpa3oBaHHE CMBICIA
TeKcTa BO (PpeiiMOBYIO CTPYKTYPY M ITOCTPOCHUE HA €€ OCHOBE MOJAECIH MPOTPaAMMHOTO 00ECIICUCHHS.

1. BmepBple ceMaHTHYECKas -MOJENb TEKCTa TEXHUYECKOTO 3aJaHUsl NpEeACTaBICHA Kak
pacmmpeHHas He4eTKas arpuOyTHasi TpaMMarika Han (QpedMOBOW CTPYKTYpOH, coaepikarast
CHUHTaKCUYECKUE, CEMAHTHYECKHE aTPHOYTHI U IMHTBUCTUYECKUE ITEPEMEHHEIE.

2. IlpemmoxeHsl u pa3padoTaHbl METOVKA, MPEAHA3HAYCHHAS TSI TIPEOOPa30BaHMs HCXOTHOTO
TEKCTa TEXHHYECKOTO 3aJaHMs B pa3padoTaHHYI (peiiMOBYIO CTPYKTYpPY, IPEACTABIAIONIYIO OO0
onucanue TpeOOBaHUH K HPOEKTHPYEMOMY IIPOrPAMMHOMY O0OECIICUCHUIO.

3. Paszpaboran MeTOJ IMOCTPOCHUS MOJCIH TPOTPAMMHOTO OOECIICYEHHs], OIMCAHHOTO B
TEXHUYECKOM 3aJaHUH, B BHJIE TUArpaMM ITOTOKOB JJAHHBIX.
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