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AHHOTaAIUA

Kpatkoe u3ioxeHue BOIIpOCcOB, CBA3aHHBIX ¢ Pa3pabOTKOil HOBOTO
pacHmpseMoro s13blka MPOrpaMMUPOBaHHsl, B YaCTU CTPYKTYp AaH-
HBIX, MOJIEJIM BBIUKCIICHUI, OpraHu3aluy TabJHL, COIePXKaIHX, B
TOM YHCJIEe, peaIM3allii KOMaH/1 M TpeoOpa30BaHUsl TUIIOB, U HEKO-
TOPBIX APYTHX.

BBegenne

JlaHHBI TIPOEKT MOCBSIIEH pa3padOTKe HOBOIO PACIIUPSIEMOro SI3bIKa IMPO-
rpaMMUpPOBaHUs. B CBSI3U ¢ 9THM MPeICTaBIsETCS pa3yMHBIM CO3/IaHUE IS 3TOM
I[EJIU IBYX SI3BIKOB: HU3KOTO YPOBHSI, 0 KOTOPOM B OCHOBHOM U MIOM/IET 3/1€Ch peub,
Y BBICOKOT'O YPOBHSI, KOTOPOMY OYAyT HNOCBSIIEHBI Ciieayompe padotsl. Llesn pa-
GOTbI COCTOMUT B TOM, YTOOBI U3JIOKHUTH PsiJi OCHOBHBIX MJIEH U IMPOEKTHBIX pellie-
HUA, IPUHATHIX TIPH Pa3padOTKe A3bIKa HU3KOTO YPOBHS.

Cama 1o cebe ujesi CO3JaHUSI PACHIAPSIEMOro s3bIKa MPOrPAMMUPOBAHUS
orpeeieHHO He HoBa. CyIecTBYIOT OUYeHb MHOTHE ITPOCKTHI, IMEIOIIHE MTOX0KHUE
1eu. YTIOMSTHeM 37ieCh TOJIbKO HEKOTOpPbIe M3 HUX; JAHHBIH CIIMCOK OIPeeSIeHHO
HE MOXET IPEeTEeH/I0BATh Ha MOJHOTY M3JIOKEHHS JAHHOTO BOIPOCA.

It Havas1a yroMsIHeM MO3/IHe-COBETCKYI0 pa3paboTKy, si3pik Y TOITUCT [[1].
B kHure, nznararoneii ero onvcaHue, CKa3zaHo, YTO OH ITO3BOJISIET J00ABJISTh B CH-
CTeMy HOBbIE TIOHATHS; OTHAKO, TIOJ] TOHATHAMHU TaM MOHIUMAIOTCsI HAOOPHI COOT-
HOIIIEHWIA, ONMCHIBAOIIE OTpe/ieIeHHbIe (PU3MYecKre sIBJICHUS, W TIO3BOJISIONINE
0 UMEIOIIMIMCS JAHHBIM (3HAYEeHUSIM HEKOTOPBIX U3 IIEPEMEHHBIX) BOCCTAHABIIH-
BaTh 3HAYEHMsI OCTAJILHBIX. TakuM 06pa3oMm, peub UIET O KOMOMHAIIMY TAaKOTO PO-
aa COOTHOLUCHHﬁ, HO3BOJ'[$[IOLL[€I7[ MHOI'OCTYIIEHYATO BbIYUCIATH HEU3BECTHLIC 3HA-
YEeHU s TAPAMETPOB TSI «COCTABHBIX» SIBJICHUH. TaKoii OAXOJT OTIpe Ie IEHHO CHJTb-
HO OTJIMYAeTCs OT HAIIETO, B KOTOPOM IO IOHSTUSMH, TOOABIISIEMBIMU B CHCTE-
MY, UIMEIOTCSI BBUJY TIOHSITHSI COOCTBEHHO MPOrPAMMMPOBAHHUS, HAIIPUMED HOBbIE
Napagurmel, T. €., CKaxeM, J00aBlieHHe 00beK THO-OPUEHTUPOBAHHOCTH, KOTOPast
W3HAYyaJIbHO B CHCTEME peajiM30BaHa He ObLia.

Hanee, ynomsinem cuctemy katahdin [2]. OHa aelicTBUTENILHO MO3BOJISET Me-
HATh TPaMMATHKY S3bIKa HA XOMY, U 9TO ykKe Topas/io OJIMKe K TOMY, YTO IPOUC-
XOJIUT 3]IeCh, OTHAKO, M C 3TOM CUCTEMOI MMeeTCsI OlpeiesieHHble OTmanst. Kak
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CKa3aHo B JIOKYMEHTe, ee OINHUChIBAoIIeM, TaM ucnoibs3yorcs: PEG-rpammaruku
u packrat-napcep. C oqHOI CTOPOHBI, TaKasi peaju3alusi UMEET TO HEOCIIOPUMOE
JOCTOMHCTBO, 4TO BCE padoTaeT 04YeHb OBICTPO, HO CO CTOPOHBI OOraTCTBa BhIpa-
3UTEJIBHOCTH, YBBI, 3[€Cb UMEIOTCS ONpeIesIeHHble orpaHnueHus. Kak BcKob3b
3aMe4eHO B PyKOBOJCTBE, TAKOH MOJX0]] pealn3yeT, B YaCTHOCTH, CHHTaKCHC (hop-
TpaHa yacTU4HO. Ha Ha B3r/1s/1, 3TO BHIIIAJUT HE OYSHb MHOIOOOCIIAIOIIIE.

CymectByet Takxke s3bik XL [3]. B HeM, oiHako, HACKOJIBKO HaM U3BECTHO,
IUTSI pacIIMpsieMOCTH peain30BaHa reperpysKa BeipaxkeHnii. Koneuno, HeoOxomu-
MOCTb 4€ro-To 00JIbIlero B OJmxkaiiiiem OyayIieM MpeaACTaBIseTCss HaM MaloBe-
POSITHOM, HO C Halllel TOUKHU 3PEHUS], 3TO CEPbE3HOE OrPaHUUEHUE.

Crienymoias CMCTeMa, KOTopasi OyIeT 3[1eCh YIOMsIHYTa, — 3TO sI3bIK seed”
[4]. B ero tokymMeHTanuu HAIUCAHO, YTO B CAMOM SI3bIKE HET KJIIOUEBBIX CJIOB —
BCE OHHU MOTYT OBITh OIpeesieHbl KaK 9acTh CTAHIAPTHON OMOJIMOTEKH B MOPSI-
Ke pacimmpeHus si3pika. OHAKO, U 3/1eCh eCTh HeOObINe NPOOJIeMbl — TaM HeT
aBTOMATHYECKOTO IpeoOpa30BaHMUS TUIIOB, U JIJIS1 BEIYKCIICHHS IPOU3BEICHHS 11e-
JIOTO YMCJIa Ha BEIECTBEHHOE 1IEJIbIi COMHOXHUTEIIb JOJKEH OBITh SIBHO IpeoOpa-
30BaH K BEIIECTBEHHOMY TUIY. BBUJy NPUBBIYKY K MPOTrpaMMUPOBAHUIO HA Tpa-
JIVIMOHHBIX st3bKaxX Bpoje C wim C++, TIe Takoe IpeoOpa3oBaHUe MPOUCXOIUT
MPO3pavHo, TaKasi HEOOXOAUMOCTh HECKOJIBKO pa3ipaxkaeT.

Haxonen, ynomsiHeM 31echk nuccepranmio Bravenboer’a [5], B koTopoit Takxke
OIKCaHa CUCTEMa PACIIMPSIeMOro sI3bIKa. B KauecTBe GA30BOrO s3bIKa ISl pac-
HIMPEHUs BHIOpaH Java, a MFHCTPYMEHTOM JIJIs1 PACIIIUPEHUSI CITyKaT BO3ZMOKHOCTH
TIO/IKJIIOUCHU ST JIOTIOJTHUTEJILHBIX MOJIYJIEH, 00eCIeUnBAOIINX IOHUMaHUE CHUCTE-
MOl pacluMpEeHHOIr0 CUHTaKcuca (M nepeBoja (pparMeHToB, €ro UCHOJb3YIOIIKX,
Ha 6a30BbIH SI3bIK, YTO 33/1a€T CEMAHTHKY Takux (pparmMeHToB). OIHAKO, HACKOJb-
KO MBI MOHSJIA, TAKOE MOJKJIOUSHUE BBIMOJHSETCS IJI00aNIbHO, HA YPOBHE BCeii
MIPOrpamMmbl, U 3alPeTUTh UCIIOJIb30BAHUE PACHIMPEHHOIO CUHTAKCHUCA B OIpejie-
JICHHBIX MECTaX MPOrpaMMbl OYEHb HEMPOCTO, €CJIM BOOOIIE BO3MOKHO.

ABBIKH HI3KOr0 ¥ BHICOKOI'0 YpoBHA

Kak yxe OblJIo CKa3aHO B Havasle BBEACHHUS, VIS TIOCTPOCHHS PACIIMPSIEMO-
O A3bIKa NPOrPaMMHUPOBAHHUS NPEJICTABIIAETCSA MOJE3HBIM UMETh HA CAMOM JIEJIe
JiBa SI3bIKA — HU3KOTO YPOBHA (Kak MOXHO MpOILE, C HAMEPEHHO YIPOILICHHBIM
CHUHTAKCHCOM U CEMaHTHKOM, HO C peajM3alueil CpeJCTB paclIpeHus), KOTOPbIi
COOCTBEHHO U TIOJUIEKHUT PACHIMPEHHIO, 1 SI3bIK BHICOKOT'O YPOBHS, KOTOPBI SIBJISI-
€TCs ero PaCIIUPEHUEM U MOKET PACIIUPATLCS Jajee.

B kauecTBe s13bIKa HU3KOTO YPOBHS1 ObUT BRIOpAH UMIIEPATUBHBII S3BIK, JJAaHHBIE
1 [IPOTrPaMMBbI KOTOPOTO BHIVIAAAT Kak y LISP’a (¢ Tem oTsimumeM, 4To B COOTBET-
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CTBYIOILIIEM JIepeBe aTOMBI, T. €. CTPOKH, CTOAT B KaXJON BepIIMHE JepeBa, a He
TOJIBKO B JIUCThSIX). Takxke oTimuue AaHHOH! cTpyKTypsl oT LISP’a coctout B TOM,
YTO, KPOME CTPOKH JIAaHHBIX M yKa3aTeJiell Ha ChlHa M MPABOro Opara, B KaXIOM
y3JIe CTOUT yKasaTesb Ha3a[ (Ha JeBoro OpaTa, €cii OH €CTb, Ha OTIA, €CJIN HET,
Y Ha TIEPEMEHHY10, COfIEPXKAIIYI0 JAHHOE JEPEBO, €CJIU PEUb UIET O KOPHEBOM Y3-
Jie; pa3sHULa MKy KOPHEBBIM U IPOYKMMH y3/1aMH OMO3HAETCS N0 CIeHUaTbHOMY
(pnary, Takxke UMeIIEMYCs B KaXA0M y3Jie) U PeKYPCUBHBIN pa3esiseMsblil Mblo-
TeKc, MpeJHa3HauYCHHBIH 11 OpraHu3aliy TPaH3aKLIIMOHHON CEMaHTHKH.

Eciu Bo3HMKaeT HEOOXOIMMOCTh peau3aly JOIOTHUTEIPHON CeMAaHTHKY,
HarnpuMep, yKa3aHus TaKMX JOTOJHUTENIbHBIX CBOMCTB OOBEKTa, KAaK THII, WX
BHYTPH CIIMCKA JJOTIOJTHUTEIBHOTO YKa3aH! KJII0Yel 3JIeMEeHTOB, IpeBpaliiasi Clu-
COK B CJIOBapb, UCIHOJIb3yeTCsA MEXaHU3M YaCTHBIX CJIy4aeB: OMpe/ieIeHHbIE YacT-
HbIE CJTy4Yad CITHCKA 3aKPEIUISIOTCS Il 9TUX Liesieid, HO TIpU 3TOM COXpaHseTcs
BO3MOXKHOCTb TPAKTOBKM TAaKOTO POJIa YACTHBIX CIy4aeB HEMOCPEACTBEHHO Kak
OHH HaIMCAaHBl, AJIS1 YeTO OHH JOJDKHBI BCTPEUaThCsl BHYTPH APYTHX YACTHBIX CIIy-
YaeB TaKoro e BUJA.

Harnpumep, Mbl MOXeM /J1s1 yKa3aHHsI JOTIOJHUTEJIbHBIX CBOWCTB OOBEKTa 3a-
(puxcupoBath CIMCKH, NEPBBIM 3JIEMEHTOM KOTOPBIX SIBJISIETCSI CTPOKA «CBOM-
CTBa», HO TIPA 3TOM B TaKOM CITUCKE €CTh JAHHBIE C KJIIOYOM «OOBEKT», Mpej-
CTaBJISIOIIME COOON TOT OOBEKT, CBOMCTBA KOTOPOro JOOABIISIOTCS, M COAEPXKH-
MO€ 3THX JaHHBIX TPAKTYETCs, KAK OHO HAIMCAHO, 1a)Ke €CJIU 3TO CITHCOK, IEPBBIM
3JIEMEHTOM KOTOPBIX fABJISAETCS CTPOKA «CBOHCTBA».

BaskHBIM 31€MEHTOM $SI3bIKA HU3KOTO YPOBHS SIBJISIETCS] TaK Ha3blBaeMasi Tabd-
JMIa. 9TO acCOUMATUBHBIN MacCyB, MHJIEKCAMU U JaHHBIMHU B KOTOPOM SIBJISIIOT-
cs1 OOBEKTHI, T. €. JepeBbs CO CTPOKAMU B BepIIMHaX. [Ipr 9TOM CMBICI JaHHOTO
COOTBETCTBHSI ONpPEJEIIAETCSA TUIIOM KJI04a, HAllpUMep, CUTYyalluy BbI30Ba (PyHK-
LII1 MOXET COOTBETCTBOBATh PeasIN3allysl JTaHHOM (DyHKIMHY, 2 UMEHHU IIepeMEHHOI
— ee ajpec. Takoii HogXoa XOpouI TeM, YTO MO3BOJISIET UMETh BCe HEOOXOJUMbIe
1151 pa36opa 1 BBIITOJHEHH S IPOrpaMMBbI TaOJIMIIBI B paMKaX OHOH CTPYKTYDHI, H,
6oJiee TOTO, BIIOCJICACTBUM, B KAUECTBE PACIIMPEHHs, JOOABIIATh B CHCTEMY Tab-
JIMIIBI, O KOTOPHIX HA MOMEHT NPOEKTUPOBAHUS JAHHOW CHCTEMBI BOBCE HHUYETO
M3BECTHO He ObLIO.

BasxHBIM 371€eMEHTOM Ta0JIUIIBI SABJISIOTCS HAOOPHI peanu3anuii. OHU peacTas-
JISIIOT cOOOH BCe Te XKe JIepeBbsi, HEKOTOPbIE YaCTH KOTOPBIX TOMEUYEHBI 0COOBIM 00-
pa3oM M IO3TOMY BOCIPHHHMMAIOTCS KaK pean3aliiy OIpe/IeICHHBIX MpOLeayp,
NpeCTaBICHHbIX MO0 YKa3aHUsAMH (DYHKIMIA U3 JMHAMUYECKUX OMOIMOTEK, JIH-
60 cnmckamu koManz. IIpy 3TOM BaHO, YTO CHayaJla 3aIlyCKaeTcsl camas JieBast
peay3aiys, KOTopas 3aTeM MOXET BBI3bIBAaTh JPYrUe peayn3aliiy TOH Xke Mpo-
LeAypsl U3 3TOro gepeBa. Takoil MEXaHHU3M XOPOLI TeM, YTO MO3BOJISAET PEIINUTb
OTHOCHTEJIBHO TIPOCTO JBE POOJIEMBI.
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[epBast U3 HUX COCTOMT B 0OECNIEYEHNH BO3MOXHOCTH 100ABJISATH HOBBIE pe-
aJM3alUK «IIOBEPX» CTAPHIX (YTOOBI BHI30B HOBOHM peaM3anyy BKIYal B ceds,
B TOM 4rciie, (PyHKIIMOHAIBHOCTD CTAPHIX), & 3aTeM YAAIATH JOOABJICHHBIE TAKUM
00pa3oM peann3alyy B IPOU3BOJILHOM MOPsiAKe (IIPU 3TOM IPU yAaTeHUH Peaiu-
3allMM U3 CepellMHbI BHI30B YIAJICHHOH peanu3anuy yepe3 oOpalleHue K Mpe/bl-
IylIel peanu3alyy U3 CAeAyIIIel 3a yIajJeHHO! MPOCTO NepeKInYaeTcs Ha Ty,
KOTOpasi CTOsiIa JI0 YOaJIeHHOM). BTopast mpo6ieMa cOCTOUT B TOM, YTOOBI MOXKHO
OBLIO TOOABJIATH HOBBIE PEAM3AIINH TOM ke (DYHKIIUH, pacIIUPSIONIHe ee 001acTh
orpeieieHns (eCIM BHIIONHSEMAs pealn3alis IOHUMAaeT CBOIO HEJJOCTATOYHOCTb
JUIs1 BBIIIOJIHEHHUS] HEOOXOIMMBIX AEHCTBHIA, OHA MOXET BBI3BATh CJIEAYIOLIYIO, U
TaK JI0 TeX I0p, NOKa He OyJeT BbI3BaHa IOCJIEIHSIS, UTPAIoIasl poJib peasii3aluu
MO YMOJTYAHHUIO).

Tabnmria, BOOOIIIe TOBOPSI, HE MOHOJIITHA, & COCTOUT U3 OJIOKOB, OpraHM30BaH-
HBIX B CITUCOK, KOTOPBIE MOXHO J00ABISATH UK yOupath. Takast opraHu3anusi no3-
BOJISIET TaOJMIE UMETh «JIOKAJIbHbIE» YaCTH, YTO OUeHb MOJIE3HO ISl OIACPKKU
MeXaHU3Ma JIOKAJIbHBIX MMOHATHUI 14 CYUTBIBAHUA U BBIIIOJIHEHU .

Moaeuanb BbIYUCJIEHNNA

EnvHCTBEHHBIN perucTp BUPTYaJbHON MAIIMHBI, UCTIONb3YEMOII 17151 BHIITOIHE-
HMSI IPOrPaMMBI Ha SI3bIKE HU3KOTO YPOBHSI, XPAaHUT YKa3aTeJlb Ha aK THBALIIOHHY IO
3anuch paboTaloIIeil B JaHHBI MOMEHT IpoLie iy phl. Best octanbHast HeoOxonumast
17151 ee paboThl MH(OPMALKS, BKIIOYAOMAs yKa3aTead Ha BBIIOJIHAEMBbIA OJIOK U
TEKYIYI0 KOMaHIy B HEM, CTEK JaHHBIX JJIs1 BBIYMCIICHUH, a TaKKe yKa3aTelId Ha
AKTUBALIMOHHbIE 3aITMCHU BHI3BABIIMX €€ MPOLelyp U BHI3BAHHBIX €10, TPUOCTAHOB-
JICHHBIX, HO HE 3aKOHYEHHBIX, XPaHATCS B 9TOI aK TMBAIIMOHHOW 3aIMCH.

B kavyecTBe HaYaIPHOIO MEXaHN3Ma CHHTAKCHUECKOTO pa3dopa NCHOIb3yeTCs
06006m1eHHbIii GLL-napcep. B HeM MpaBbIMU YacTsSIMH TPABUJI TPAMMATHKH BbI-
CTYNAIOT IPOLIEAYPhl, KOJ KOTOPBIX JIMHEAPU30BaH, T. €. IPeo0pa3oBaH K TAKOMY
BUJ1Y, B KOTOPOM BBIPaKEHHS COCTOSAT U3 BHI30BA OJHOH ONEPALNY, U HET BIOKEH-
HBIX YIPABJISIOIMX CTPYKTYP (OHM PeasM3yIoTCs Yepe3 MeXaHi3M Oe3yCJIOBHOTO
Y YCJIOBHOTO NIEPEXO/IOB).

Ha mMoMmeHT 3arycka nporpamMmmbl, HAOOp HOHATHIA, KOTOpPBIE MOT'YT OBITh CUH-
TaHbI, OTPAHNYMBAETCS TeM caMbIM paciimuperreM LISP, o kotopom muta peds B
HpebIAyLeM pa3fese, ¢ TOH JIMIIb pa3HULIEH, YTO MOAJEepKUBACTCS MHOTOCTa-
JUHHOE MpOrpaMMHMpPOBaHUE, MO3BOJIAIOLIEE BHIONHATh TOJBKO YTO CUATAHHBIE
CTHCKHM KOMaH/ (OHM ONpelelIsIoTCs] METKaMH, T. €. TEMU CTPOKaMH, KOTOpbIe
CTOAT B KOPHEBBIX y3JIaX COOTBETCTBYIOIIUX AEPEBbEB), U €CIIU MPU CUNTHIBAHUN
KaKOro-JIn00 M3HaYaJIbHO MMEBLIET0Cs IOHATHS BO3HUKAET OLINOKA, 3aITyCKaeTCsl
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olpe/iesIeHHAsI 17151 KaX10T0 THIIA OIIMOKY (PYHKIIMS, peain3aliysi KoTopoi 6epeT-
cs1 U3 TabauIpl. D10 Mo3BoJsAeT 3(PPEKTUBHO GOPOTHCS ¢ OECKOHEUHOM peKypCcH-
ell: ecaM 11 CYUTHIBAHKSA U BHIIOJHEHUS IPOrPaMMBI JOCTATOYHO CTaHIAPTHBIX
CPEICTB, OHA MPOCTO BBINOJHAETCS, a €CJIM HET — 3aIlyCKalOTCS MEXaHU3MBI, OT-
BEYaIOIIME 34 pacIIUPEHUs.

OnHO 13 HEOCIOPUMBIX JOCTOMHCTB HCIOIb3YeMON CTPYKTYPBI JAHHBIX COCTO-
UT B BOBMOXHOCTHU CTPOUTH OOJIbIINE CTPYKTYPbI, COAEPKAIIKE JPYTUe MOACTPYK-
TYpPBI KaK CBOM YacCTH, TO9TOMY BIIOJIHE JIOCTATOYHO IS JTIOOBIX (PYHKLIMI MMETh
CUTHATYpPY C OAHUM ITaPaMETPOM TAKOTO THUIIA IO 3HAYEHUIO ¥ PE3YIbTATOM TaKOTO
xke Tuna. OHaKo /s yqoOcTBa AOMYCKAIOTCs (PYHKIMH ¢ OOJIBIIMM YUCIIOM apry-
MeEHTOB. BOJIBIIIMHCTBO (DYHKIINIA, KaK BCTPOEHHBIX, TAK U peaTM30BAHHBIX, UMEIOT
B KaueCTBe MapaMeTpa yKa3aresb Ha aKTUBALMOHHYIO 3allUCh, KOTOpas CTPOUT-
€S HEMOCPEICTBEHHO Mepe]l NEePBbIM 3allyCKOM JaHHOW (DyHKLIUU U OIpefessaeT
COCTOSIHME €€ BHIIIOJHEHHs (KaK, BIPOYEM, M COCTOSIHME BBHIOJHEHNsT (DYHKINA,
BBI3BAaHHBIX U3 JaHHOM, €CJIM Takue OblIM), TaK YTO ecJii (PYHKIMS BCTPOCHHAs,
OHa O0JI’KHAa HAYMHATh CBOEC BBITIOJTHECHUE C BOCCTAHOBJICHUA COCTOSAHHNA, COOTBET-
CTBYIOLIETO COLEPAKUMOMY aKTHBALMOHHOW 3amnucu. Takod moaxon IpesBpanaet
(yHk1MU B conporpaMmsl. JJonoNHUTEbHbIE apTYMEHTHI IIPU Tiepejlaue UX B Ka-
4ecTBe MapaMeTPOB NOMEIAIOTCSA B CTEK JaHHBIX, MIMEIOLIUICS B aKTUBALIAOHHON
3aIUCH.

BaxHBIM Tak:Kke NOHATUEM ABJIAETCA MOHATHE TUNA. B 9TOM IpoekTe Tii —
3TO MPOCTO OAHO U3 JIONOJHUTENIbHBIX CBOICTB, HEKUIl SIpJIbIK, HABELIIMBAEMBI
Ha OOBEKT, /JIs1 MPAaBUJILHOTO BBIOOpA peanm3anuii (pyHKLM 0OpabOTKH AaHHO-
ro oobekTa. JABOMCTBEHHBIM 110 OTHOIICHHUIO K MOHSTHIO THIIA SIBJISETCS MOHATHE
PO — JIONOJIHUTEHHOM CBOMCTBE KOHTEKCTa, B KOTODBIA TOMEIAeTCsl OOBEKT.
Nnpopmarnus 06 aBToMaTHYeCKOM IPeoOpa30BaHUM THIIOB U poJield, a TakKe Co-
OTBETCTBUA MEXKAY TEMU U IPYTUMU XPAHUTCS B Ta6m/1ue.

Takue npeoOpa3oBaHus, B YaCTHOCTH, YOOOHBI [UIsl YKa3aHUs [IPUOPUTETOB
olepaluii; Takoe MX KCIOJIb30BAHUE, BIPOYEM, MOKA3bIBAET, YTO HE IJI BCH-
KOM POJIM TOAUTCSA BCSIKOE peoOpa3oBaHue THIOB. Hampumep, BeIpakeHHe MOXET
OBITH IPEOOPA30BAHO K €r0 3HAYCHHIO MY MOMOLIY BBIYKCIIEHHS, HO €CJIM CyMMa
CHayaja [IPUBOJUTCA K €€ 3HAUYEHMIO, a 3aTeM II0OJy4EHHOE 3HAaUCHUE UCIIONb3Y-
€TCsI B POJI COMHOXKMTEJISI, TO MOJTy4daeTcsl 00XOJ MpaBuja O TOM, YTO CyMMa He
MOXET ObITh COMHOXHTEJIEM (3TO IPABUJIO O3HAYAET, YTO NPHOPUTET CIIOKEHUS
MEHBIIIE, YeM YMHOXEHHUS).
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Komanapl

BcTpoeHHast KomaH/1a BHIVISIAUT KaK ONpPeAeIeHHOrO THIa CIMCOK, COflepKa-
Ui UMsI KOMaH/IBl, OTBEYalollee 3a TO, YTO OHa JIOJDKHA JAeJIaTh, U MapaMeTphl,
HaOOp KOTOPBIX MEHSETCS B 3aBUCUMOCTH OT UMEHH.

BeTrpoensl apugMeTnueckue, JIOTHYecKre KOMAaH[bl, KOMaH/bl CpaBHEHMS,
NPOCTHIE CTPYKTYpHbIE KOMaHIbl 0a30BOW 0OpaOOTKM CIIMCKOB, NpOCTEMIIHe
YTIPaBJISIIONIAE KOMaH/IBL.

CrrcoK BCTPOEHHBIX KOMaH[ MOXKET ObITh BBIUMCIJIEH MPH ITOMOIIN COOTBET-
CTByMOIIEH (pyHKIMH, HanucaHHOW Ha C++ U MOMEIIEHHON B CTAHAAPTHYIO OMO-
JINOTEKY.

Hapsany co BCTpoeHHBIMU, BO3MOXHBI ¥ peaIM30BaHHbIE KOMaH/IbI, KaK (pyHK-
VY U3 AMHAMIYEeCKNX OMOIMOTEK WM CIIMCKY KOMaH/I, IIOMEIeHHbIE B COOTBET-
CTBYIOIIMIA pa3/ies1 TaOJMLIBI M BHI3BIBAEMBIC OTTY/A, €CJIM IPH BBITOJIHEHUN KOMaH-
Ibl KaK BCTPOSHHON BO3HMKAIOT OIIMOKY (MJIM THUIT MJIM UM HECTaHJAPTHBIE, M
APryMEHTBI HCHO)]XOILHH_H/IG). TaK)KC, BO3MOXHbBI CITUCKHX KOMAaH[/I, BBIIIOJIHACMBIC
JIpyruMu pyHKIUSIMH, UHGOPMAIHSI O YeM [JOJDKHA XPaHUTBCS B JIOTIOJHUTEIb-
HBIX CBOMCTBaX COOTBETCTBYIOIIHUX CITUCKOB.

JIOIyCTUMBIMU TaKXke SIBJISIOTCS] KOMaH[Ibl, "pa3MHOXKAIOIIME” MOTOKHU BBINOJI-
HeHHs1. BBI30B TakMX KOMaHJ IPUBOAUT K TOMY, YTO BMECTO OOBIYHBIX OOBEKTOB U3
MpOLIeypP, UCTIONB3YIOUIMX TaKWe KOMaH[bI, BO3BPAIIAIOTCS ~CYNEepCIUCKU” pe-
3yJIbTaTOB. [ peaau3alyy Takoro MOoBeJeHNsI MOXHO B aKTUBAIIMOHHOM 3alUCH
MpoLeSyp UMETh KaK CyNepCIUCOK yKe HaKOIJIEHHBIX Pe3y/IbTaToB, TaK U Cylep-
CIHCOK y’Ke OPOXIEHHBIX, HO €1l He JOBBIUMCIICHHBIX aK THBAIIMOHHBIX 3aITHCe.

Vkazareimn

CymecTByeT ABa BapuaHTa yKa3aTeJiel: TpaJulHOHHbIE (agpeca B TaMATH) U
YeJI0BEKO-UUTaeMble (COCTOSAT U3 NOCIIEA0BATEIPHOCTH IIArOB, Ha KaXA0M U3 KO-
TOPBIX IPOMCXOIUT YTOYHEHUE yKa3blBaeMOro OOBEKTa, Kak MpaBUJIO, B Mpele-
Jlax npensiaymero). Hannuue y kaxxaoro ysia aepeBa ykasaTesls Ha3a/l 03BOJIA-
€T JIETKO 1 OBICTPO MEPEXOJUTh OT OHOM (pOpMBI yKa3zaress K Apyroi. Bnipouem,
IIary yKas3aTesst MOTYT UMeTh M MEHee TPHUBHAJIBHBIN CMBICII, HAIPHUMED, TaKoi,
KaK Onepanysi pa3bIMeHOBaHHUs (YKa3bIBaeMBIi IO 3TOro Iara 0OBbEKT caM BOC-
NPUHUMAETCsI KaK yKa3aTelib, U Mbl TIEPEXOJUM K TOMY OOBEKTY, Ha KOTOPBIii OH
ykasbiBaeT). Takoke, Kak ¥ B citydae ¢ pa300poM MPOrpaMMmBl, €CJIH Iar yKaszareJist
CTaH/APTHBIH (T. €. PA3HOBUIHOCTS IIara yKasareJisi BCTpPOeHHast M HeoOXxoaumast
00paboTKa ero JaHHBIX TOXE), €ro Mepexof 00CIyKUBaeTCs BCTPOSHHOM (yHK-
LHeid, HO €CJIM BO BPeMsI 9TOT0 Mepexo/ia BCTPeUyaloTCsl OMIMOKH, 3aIlyCKaeTcs Co-
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OTBETCTBYIOIIAA Cl)yHKL[I/IH nu3 Ta6J'II/IL[I)I.

CceblIkn

Cpenu crienuaabHBIX BUJIOB CITUCKOB, NMEIOIIUXCS B TaHHOM CHUCTEME, eCTbh
ellle ¥ CChUTKI. BCTpOEHHBIMI BApHaHTaMU CCHUIOK SIBJISTIOTCSI HETIOCPEACTBEHHBIE,
MpsIMbIe ¥ KOCBEHHBIE, C OYEBUAHBIM CMBICJIOM. OHAKO, JOMYCTUMEI U MTOJTb30Ba-
TeJIbCKUE BAPUAHTHI, 1151 KOTOPBIX B TaOJIMIIE ONPEACIIAIOTCS POLIE Y Pbl YTSHHS 1
3anucu. Takue CCBUIKM MOTYT OIPEee)iATh KaK MOJIOKEeHHEe 00bEKTOB, Ha KOTOPHIE
OHU CCBUTAIOTCS, TaK U JIOTIOJTHUTENIBHYIO CTPYKTYPY.

B 00bIuHOIT aKTUBAIIMOHHOM 3AIMTKCH BBIMOJIHSAEMO# TPOLIey Pbl, KAK TPABUIIO,
MMeEETCsI CTEeK JIAHHBIX, C KOTOPBIM paboTaeT OOJIBIIHHCTBO BCTPOSHHBIX KOMAH]I,
B YaCTHOCTH, KOMaH/Ibl YTEHHUs U 3aIMCU 110 CChUIKaM. Tako# moaxo Mo3BOJISET
pa3zienuTh OJHY Orepaliyio MPUCBAUBAHUS HA [IBE OTIEpaIY YTeHU s U 3aTUCH, IS
KOTOPBIX U ONPEICIISIOTCS T0JIb30BATEILCKUE MPOIIEY Pl O-OTAEIBHOCTH.
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