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MPEOVCIIOBUE

Hacrosimias kHWra mpeacTaBisieT co0OW  MOHOTpaduio, MOCBSIIEHHYIO  BONPOCaM  IPOTPaMMHPOBAHHS
WH(POPMAITMOHHO-TOTHIECKUX 3a/1a4.

B Hacrosmiee Bpemsi 3IEKTPOHHBIE NU(PPOBBIC MAITMHBI TOTY4YaloT BCe OoJiee MHUPOKOE MPUMEHEHHE IS PEIICHUS
WH()OPMAITMOHHO-JIOTHYECKUX 3a7a4 B JKOHOMHKE, HayKe, TEXHUKE, MEIUIMHE M IPYTHX OO0JacTIX UYeIOBEUYECCKOM
nestenbHOCTU. CIoZla OTHOCATCS 3a/1aui 00pabOTKHU JAHHBIX B CHCTEMaxX MaTCPHATbHO-TEXHUYECKOTO CHA0KECHMSI, TIOUCK
CIPaBOYHBIX M TMATCHTHBIX JAaHHBIX, MOUCK OmOmuorpadum, oOpaboTka UCTOpHIA OONE3HEW B KIMHHMKAX, MAlTMHHAS
MEHMIIMHCKAS TUarHOCTUKA | T. 1. OOIIMM JUIsl BCEX ATHX 3aJ1a4 SBIIICTCS HAIMYKE OOJBIIMX 00BEeMOB 00pabaThiBaeMOi
rH(OPMAIUH U JIOTHYECKUH XapaKTep mpoiiecca 00padoTKy.

[Ipu pemennn mNOAOOHBIX 3a7ay NPUMEHSIOTCS PA3IUYHBIC TMPHEMBI U CHOCOOBI PACIONOKEHUS ITaHHBIX B
3alOMHMHAIONINX YCTPONCTBaX MaIllMH, MOBbIMawmUe 3((OEKTUBHOCTh TOWCKA MAaHHBIX, M DPAa3JIUYHBIC METOIbI
MIPENICTABJIICHUSI CaMUX TIPOIIECCOB TMMOMCKa M 00pabOTKM AaHHBIX. [y 3TOM Iemu pa3paboTaH IENbId psi Tak
Ha3BIBACMBIX aJTOPUTMHUYCCKHX S3BIKOB, T. €. (DOPMAJIBHBIX IPaBHJI, MO3BOJIIONINX OIMCHIBATH IPOIECCHI PEIICHUS
3a/1a4y Ha MalllMHAax 0e3 IeTaabHOro 3HAHUSA YCTPOMCTBA CAaMHX MAITUH.

B Hacrosme#dl kHHTe, NpeaHA3HAYCHHOW B OCHOBHOM JUIS JIWI], 3aHHMAIOIIMXCS NPHMEHEHHEM SJICKTPOHHBIX
OH(GPOBBIX BBYUCIMTEIBHBIX MAIIMH I PEIICHHs WHGOPMAIMOHHO-TOTHYSCKUX 3alad, paccMaTpUBaIOTCS JBa
OCHOBHBIX BOITPOCA!

a) aJTOPUTMHUYCCKUN SA3BIK JIS ONMCaHMs HH()OPMAITMOHHO-JIOTHYECKUX 3a/1a4;

0) psii MPHEMOB U CITIOCOOOB PACIIOIOKEHHUS JAHHBIX B MAMITH MAIIUHEI U UX 00pa0OTKH, 00€CICUYNBAIOIINX OBICTPBIN
MMONCK W 00pabOTKy JSTHUX IaHHBIX, OTH TPUEMBI COCTaBIAIOT CYITHOCTH AaCCOIMATHBHOTO WJIM CITHCKOBOTO
MIPOTPaMMHUPOBAHUS.

O0a yka3aHHBIX BOIIPOCA OTHOCSATCS K HOBOM, OBICTPO Pa3BUBAIOIICICS 00JIaCTH HAYKHU.

YruTeIBas, 9YTO JaHHAS KHHUTA MIPeAHA3HAYACTCS IS JIUI], 3aHUMAFOIIUXCS TTOCTAHOBKOW M (hOpMaTbHO-IOTHIECKUM
OTIFICAHHMEM 3aJ1ad JIJI UX PEIICHHs Ha MaIlMHAX, BO BBEICHUHU HM3JIaralOTCs OCHOBHBIC YEPTHI KHOSPHETUKH U DJIEMEHTHI
anareOphl JIOTUKH.

Baxno#i 3amadeil B HaAcTosIee BpeMs SBISETCS CO3MaHHE OOMIErO pPa3BETBICHHOTO aJTOPUTMHYECKOTO S3BIKA,
BKJTIOYAIOIIETO B C€0sI ST MOABSI3BIKOB, IPETHA3HAUYCHHBIX I PEIICHUS 3a1a4 Pa3IMIHbBIX KJIaCCOB.

Co3naBaTh TaKkO# s3bIK HEOOXOAMMO, OYCBUIHO, MyTEM IIMPOKOrO OOCYXICHHUS M MPAKTHYECKOTO anpoOUpOBaHUs
Pa3IUYHBIX BAPUAHTOB S3BIKOB.

ABTOp HajeeTcs, YTO O3HAKOMIIEHHE C JaHHOW padoToi OymeT MHTEPECHBIM IS JIMII, 3aHMMAIOIIMXCS pa3padoTKOi
AITOPUTMHUYECKUX S3BIKOB U BOITPOCAMHU aBTOMATH3AIUU MTPOTPAMMHUPOBAHUS.

XoTs KHWTa MpeAHa3HadeHa IS JUI, padoTalmux B 00JIACTH TPOrPaMMUPOBAHUS M COCTABJICHHS alTOPUTMOB
pemieHusT WH(OOPMAIMOHHO-JIOTHYECKUX 3a/ady, OHa JIOCTyIIHAa W JJIS JIMI[, BIIEPBBIC CTAJKHUBAIOIIMXCS C 3TUMHU
Bonpocamu. B § 4 u 5 BBemeHHS 4MTATENIh MOXET MOJYYUTh MHUHMMAJIBHO HEOOXOIMMEIC CBEICHUS 00 yCTpPOWCTBE
MaIlliH ¥ OPOTPaMMUPOBAHUH.

OnuchIBaeMBIi B HACTOAIIEH paboTe alrOPUTMUYECKUN SI3BIK JJIA ITPOTPAMMHUPOBAHUS HH(POPMAIIMOHHO-TOTHIECKUX
3a/1a4 OTHOCUTCS K KJIACCY TaK HA3bIBAEMBIX IIPOLIELYPHO-OPUEHTUPOBAHHBIX SI3BIKOB, T. €. SI3bIKOB, OCHOBY IIOCTPOCHUS
KOTOPBIX COCTABIISICT HA0OP OIepaluii, XapaKTePHBIX ISt aBTOMATUYESCKOTO PEIICHHS 3a/1a4.

OTu onepanuu, ¢ OAHON CTOPOHBI, JOJDKHBI OBITH JIOCTATOYHO YHUBEPCATBHBIMH, YTOOBI U3 HUX MOXKHO OBLIO CTPOUTH
MO0BIE arOPUTMHUYECKUE MPOTrPaMMBI JUIS JaHHOTO Kiacca 3ajad, W, ¢ APYrodl CTOPOHBI, JOJDKHBI OBITh JOCTAaTOYHO
3JIEMEHTAPHBIMH, YTOOBI JIONYCKATh WX TMPOCTYH) MAIIMHHYIO WHTEPIPETAIUI0 C TIOMOINBI0 KOMaHJ peallbHbIX
BBIYUCIUTEIBHBIX MAITHH.

PaccmarpuBaemblii alropuTMHUUYECKUH s3bIK ModydeH mnytem HapamuBanus AJII'OJI-60 cHauana cpeacTBamu,
HEOOXOAMMBIMH JIJIS1 OITUCAHUS MIPOIIECCOB 00Pa0OTKH OONBIINX MAacCCHBOB MH(MOPMAIUU ¢ (PUKCHPOBAHHBIM COCTaBOM H
CTPYKTYPOM YJIEHOB, MOCIEIOBATEIbHO pa3MeIllaeMbIX B MaMATH MallWHbIL. Takum myTeMm moiydaercs s3bik AJIITOM,
MpeAHA3HAYCHHBIH B OCHOBHOM JUIT OOpaOOTKM JKOHOMHYECKOH HH(POpPMAIUU. 3aTeM K IOIYYCHHOMY SI3BIKY
MOOAaBIIAIOTCS CPENCTBa, HEOOXOMUMBIC I OOpPabOTKH CIMCKOBOM HWH(GOPMAIIMH, XapaKTEePH3YIOMICHCS TeM, dYTo
KOJIMYECTBO WICHOB B CITUCKOBBIX MaCCHBAaX M MX PACIIOJIOKCHHE B ITAMATH MAIIUHEI 3apaHee He (PUKCUPYIOTCS.

IIpu M3M0XXEHNM JAHHOTO aJTOPUTMHYECKOTO SI3BIKA, MPEACTABIISIIONICTO COOOM, MO CYIIECTBY, OOBECIUHEHUE TPEX
sa3b1ik0B  (AJIT'OJI, AJITDM u S3bIK acCONMATHBHOIO IPOrPaMMHPOBAHHMS), HMCIONIB3YETCA METOJ CHHTAKCHYECKHX
onpenenennii bakyca. B wactHocTH, ommcanune AJII'OJI-60 m ocHOoBHOe coacpkanue AJII'3Ma maHBI ¢ ITOMOIIBIO
(hopMaITbHBIX CHHTAKCHYECKHUX ONPEICICHHH.

N3noxeHne oCcTaabHBIX Pa3eiioB S3bIKa MTOCTPOCHO YAaCTHYHO C MCIOJB30BAHMEM CHHTAKCHYCCKUX OIpEAciIeHUH, a
YaCTHYHO HA OCHOBE CJIOBECHBIX ommcaHuil. [Ipm 3TOM CHHTaKCHUYECKHE OMPEICICHHS HCIIONB3YIOTCS TOJIBKO Kak
CPEenCTBO i 00Jiee YETKOTO MOSICHEHUS HEKOTOPHIX MOHSATHH S3BIKA.

EctecTBeHHO, WTO nMaHHAs KHUTA JAJIEKO HE HCYEPIBIBAET BCEX BOMPOCOB, CBA3AHHBIX C IPOrPaMMHUPOBAHHUEM
WH(POPMAITMOHHO-IOTHYECKUX 3a71ad. Hampumep, 31ech HE paccMaTpUBAIOTCS BOIMPOCHI IOCTPOCHHUS TPaHCISTOPOB,
Pa3IUYHBIE METOIBI COPTUPOBKHU U YIOPSIOUYCHHUS TAaHHBIX, BOIIPOCH! IPOTPaMMHUPOBAHUS 3a/1ad MAIIMHHOTO TIepeBoa U
ap.

JlocTaToyHO MOJIHOE MPECTaBICHIE O KPYTe, BOIPOCOB, PACCMOTPEHHBIX B KHUTE, MOKHO TIOJTYYUTh U3 OTJIABIICHUSI.

Azpik AJITOM paspaboran aBTopoM coBmectHO ¢ ®@. ®. Ilwmwiep. DTOT fA3BIK W METOAMKA ACCOIUATHBHOTO
MIPOTrPaMMHUPOBAHUS B TCUCHUE ABYX JIET YUTAIKUCh aBTOPOM B MOCKOBCKOM SHEPTreTUIECKOM HHCTUTYTE.

ABTOp BBIpa)KaeT NPU3HATEIBHOCTh O-py TexH. Hayk A. A. IlamepHoBy u wumxkenepy A. M. BbyxTusapoBy 3a
pelLeH3UPOBaHUE PYKOIIUCH U ClIeJaHHbIC 3aMEUaHuUs.



|. BBEOAEHUE

1. HEKOTOPbLIE CBEAEHUA N3 KWBEPHETUKU M MATEMATUYECKOW NTOIMKA

I/ISY‘IGHI/IG INPHUHOUIIOB IIOCTPOCHHUA H q)YHK]_II/IOHI/IPOBaHPISI I/IH(bOpMaI_II/IOHHO-J'IOFI/I‘ICCKI/IX CUCTEM, B TOM YHCJIIC
MCTOAOB IIPOrpaMMUpPOBAHHA U PCUICHUSA I/IH(i)OpMaLII/IOHHO—HOFI/I‘IGCKHX 3aad, COCTAaBJIAACT OJHY M3 OCHOBHBIX 3aJa4d
KI/I6€pH6TI/IKI/I. B cBs3u ¢ 3THM uenecoo6pa3Ho OpCaABaApUTCIIbBHO ITO3HAKOMUTLCA C O6I_I_II/IM COACPKAHUEM 3TOH HAayKU U
OCHOBHBIMH HAaIIPpABJICHUAMU €€ Pa3BUTHA. DTO IIO3BOJUT SICHEE OpCaACTaBUTb HA3HAYCHUC U 0COOEHHOCTH
I/IH(i)OpMaLU/IOHHO—J'IOFI/ILIeCKI/IX CHUCTCEM C TOYKHU 3PCHUA O6I]_II/IX MCTOJAO0B U IIPUHIHUIIOB KI/I6€pHCTI/IKI/I.

§ 1 COOEPXAHME N OCHOBHbIE YEPTbl KWNBEPHETUKWA

Kubepuetnka — Hayka 00 OOIIMX 3aKOHOMEPHOCTSX IPOIIECCOB YIIPABICHUS U CBS3M B OPraHW30BAHHBIX CHCTEMax
(MammMHAX, XKUBBIX OpraHM3Max W HX 00benuHEHWsX). KuOepHeTHKa W3ydaeT IMPOIECCHl YIPABICHUS B OCHOBHOM C
WH()OPMAIIMOHHOW CTOPOHBI, TIOATOMY KHOSPHETHKY OIPEAEIIIOT TaKKe KaK HAyKy O CIoco0ax BOCIPHATHS, TIEpeIayH,
XpaHEeHHs, TTepepadOTKH 1 UCTIOIL30BaHUS HHPOPMAITUU B MaIlIHAX, )KHUBBIX OPTaHU3Max M UX OOBEAMHCHIIX.

CucremaTnueckoe U3JI0KECHUE UIeH 1 METOI0B KHOepHeTUkH Obuto gano B 1948 r. H. BunepoM. bonbiryio poib B
CcO3/laHNK KHOepHeTHKH chirpanu padotel K. IlleHHOHAa MO TeopMHM pPEIEHHO-KOHTAKTHBIX CXEM, TCOPHUH IIepeaadd
uHpOPMAIUK U TEOPHUH aBTOMATOB, a Takxke padoThl /. HeliMaHa 1Mo TeopHH 3JEKTPOHHBIX BBIYMCIUTEIBLHBIX MAIIIHH,
TEOpHUH aBTOMATOB M MAaTEMAaTHIECKON TCOPUU UTP.

Bo3HuKHOBeHHE KHOEpHETHKHU Kak OOIIEH TEOPUH MPOIECCOB YIPABICHUS 00YCIIOBICHO MMOTPSOHOCTIMH IPAKTUKH B
CO3JIaHUH CIIOKHBIX CHCTEM aBTOMATHYECKOTO YMPABJICHHUS W CBS3aHO C MOSBJICHUEM DJIEKTPOHHBIX BBIYHCIUTEIBHBIX
MAaIlIMH, SBIISIONIAXCS MOIINHBIM CPEJICTBOM aBTOMATH3aIlMH PA3JIMYHBIX IPOIECCOB TMepepaboTKH HH(pOpMAIUU H
yIpaBJIeHUS. XapaKTepHOH OCOOCHHOCTHIO KHOCPHETHUKH SBISETCS TO, YTO OHA BO3HUKIA B pe3yJibTaTe IMpoIiecca
HWHTErpallid W B3aUMHOTO IPOHUKHOBEHHMS METOJOB M JOCTH)KCHHMH psJa TOYHBIX M OHOIOTMYSCKHX HayK. PasBuTuHe
TEOPUH aBTOMATHYECKOTO PETYJHUPOBAaHUS, OCHOBAaHHON B 3HauMTeNlbHOM Mepe A. M. JlsmyHoBeiM u M. B. BrimHe-
rpanckuM, B co3ganne M. I1. I1aBnoBbIM OOBEKTHBHBIX METOJOB HM3YUYEHHUS BBICIICH HEPBHOW MEATEIBLHOCTH JaIH
0OJBIION (paKTHYSCKUH MaTepuan g TIyOOKHX OOOOIIEHHH M CIIOCOOCTBOBANM BBISBICHHIO AHAJOTHH M OOIIHX
NPUHIIMIIOB YOpPABICHHS B JKHUBBIX OpraHM3Max M MaIllMHaX. PeduekTopHas Teopus, OOBSCHSAIOMAS IIPOIECCHI
PETYIHUPOBAHUS, IPOUCXOAIINE BHYTPH OPTaHU3MOB, a TaKKe MEXaHU3MBI IPHCIIOCOOJICHUS OPraHM3MOB K BHEIITHEH
cpene, MOJIB3yeTCs], B CYIIHOCTH, TEMH >K€ NPHHIHIIAMH Iepeaavyd WHQPOPMAlUd W OOPAaTHOH CBS3H, Ha KOTOPBIX
OCHOBaHA M TECOPHUS aBTOMATHYECKOTO PEryIUPOBaHUS. B MOAroTOBKE KMOSPHETHKH 3HAYMTEILHYIO POJIb CHITPATH TaKHE
HayKH, KaK dBOJIIOIIMOHHOE VICHHE U TCOPETHUSCKAs TCHETHKA, N3YJaloNIiue 3aKOHOMEPHOCTH Pa3BHTHS OHOJOTHICCKUX
BHIOB M TIPOIECCHl TIepelayd HacICACTBeHHONW wuH(popManuu. HemocpencTBeHHOe ydacTHe B (OPMHUPOBAHHH
KHOCpHETUKH TPHUHSIN, C OJHOW CTOPOHBI, TaKHe HAyKH, Kak MaTeMaTHYeCKas SKOHOMHKA W METOIHMKA HCCIICIOBAHHUS
BOCHHBIX OIlepaIliii, BOSHUKIINE B TOIbI BTOPOH MHPOBOM BOHHBEI M HM3YyYalOIIUe MPOIECCHI Mepenadyd HHPOPMAIUd U
yOpaBJIeHUS B OOIIECTBEHHOHN XW3HH, M, C APYTOM CTOPOHBI, TEOPHS CBSI3M W TEOPHWS BBHIYMCIUTEIHHBIX MAIVH,
3aHUMAIOIITHECS 3aKOHOMEPHOCTAMH TIepeIau U repepaboTku HHPOPMAITHH B TEXHHUECKHUX YCTPONCTBAX.

B ornmmume oT yka3aHHBIX HAyK, W3YYalONIUX IIPOIECCH YIPaBICHHUS B Pa3IMIHBIX KOHKPETHBIX OO0IACTSX,
KHOEpHETHUKA M3ydaeT OOIIHe 3aKOHOMEPHOCTH, OTHOCSINHECS K JIFOOBIM TpoIleccaM YIIpaBJIeHUs, HE3aBHCHMO OT HX
npupoibl. B KauecTBe MepBbIX KOHKPETHO pa3pabOTaHHBIX Pa3/iejioB KHOSPHETUKHA MOYKHO yKa3aTh TCOPUIO (PHIILTPALIUN
cny4aHbIX mpoueccoB H. BuHepa W Teopuio WHTEPHONSAIMH W SKCTPANOJALMH CIy4dalHbIX mpoueccoB A. H.
Konmoropoga.
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PUC. 1. Obmas cxema CHUCTEMBI yIIPaBICHUS

Ynpabazowud
cuean

3HadueHne KHOSPHETHKH COCTOUT, MPEXIE BCEro, B IOCTPOCHHUH EIWHON TEOPHH IIPOIIECCOB YIPABICHUS U B
BEIPA0OTKE €IMHOM METOMOJOTHH UX u3ydeHus. HecMoTps Ha dpesBpIUaiiHOe MHOTOOOpa3We KOHKPETHBIX IMPOSBICHUM
MIPOIIECCOB YNPABICHUS, OKA3bIBACTCSI, YTO OHM UMEIOT YHUBEPCATBHBIM XapaKTep M OCYIIECTBISIOTCS 0 00mIei cxeme.
JIro6o¥i mporiece yIrpaBlieHUs BCET/Ia CBA3aH ¢ HEKOTOPOW OPraHM30BaHHOM CHCTEMOM, BKIIFOUAIOIICH B ceOs COOCTBEHHO
YHOPaBJISIONIYI0 CUCTEMY, OPTaHbl, BOCIIPUHUMAIOIINE BHEIIHIOK WH()OPMAIKIO, U YIPABISIEMbIC WU UCIIOHUTEIBHEIC
OpraHbl, OObCIMHCHHBIC KaHanamu CBs3u (puc. 1). EcTecTBEHHBIMH, CO3JaHHBIMU TNPUPOJOHN, OPraHU30BAHHBIMH
CHUCTEMaMU SIBJISIFOTCS JKMBBIE OpraHu3Mbl. Kpome >KHMBBIX OpPraHM3MOB IOKa HaM HK3BECTHBI TOJBKO HCKYCCTBEHHBIC
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OpraHU30BaHHBIC CHCTEMEBI, CO3/IaHHEIE YETIOBEKOM.

XapakTepHOU YepTol J000ro mpolecca yHpaBIeHUsS SBISCTCS HAIMUWCE MENH. YTpPaBICHHE — 3TO OPTaHU3aIMs
LIeICHAIPaBIeHHOTO (1eJIeco00pa3Horo) moBeneHus. Llenblo mpoiiecca ympaBiieHuss B OOIIEM  Cllydae SIBISCTCS
MIPUCIIOCOOJICHUE OPTaHM30BAHHOW CHCTEMbl K BHEIIHUM YCIOBUSAM, HEOOXOAMMOE /i €€ CYIICCTBOBAHHUS WM
BBITIOJTHCHUSI CBOMCTBEHHBIX €if (PyHKIUH.

VYmpaBiaeHre Bceraa OCYIISCTBISICTCS Ha OCHOBE IpHeMa, Iepeladd U IepepaboTKH HH(POpPMAIMUd B YCIOBHAX
B3aUMOJICHCTBHS JaHHOH OpraHM30BaHHOM CHCTEMBI C BHEIIHeH cpemoil. MH(opMalmeli OOBIYHO HA3BIBAIOT HOBEIC
CBEJICHUS O KaKUX-THOO COOBITHUSAX WJIH SBJICHUAX; OOJIee TOUHOE ONPEICIICHHE TIOHATHS HH(POPMAIIUA MOXKET OBITh TaHO
B CBS3U C IOHATHEM IMaMsaTH. IlaMATh — 3TO CIIOCOOHOCTH OPTaHW30BAHHOW MAaTCPHH CEICKTHBHO (DHKCHPOBATH U
COXpaHITh BO BPEMEHHU BHEIIHHE BO3JCUCTBHSA, a TakKe MPU OINpPEIeTICHHBIX YCIOBUSIX CEJICKTUBHO BOCIPOU3BOIUTH
(TIOJTHOCTBIO MIJTM YaCTUYIHO) WX clieqnl. [1aMsaThio 00J1a0a0T TOJBKO KUBBIC OPTaHU3MbI M HICKYCCTBECHHBIC YITPABIISIOIIHEC
cucTeMBI. X (yHKIIMOHHUPOBAaHUE B MIPOCTPAHCTBE M BO BpEMEHH OOYCIIOBJICHO BCETa HE TOJIBKO XapaKTEPOM TEKYIIHUX
BO3JCHCTBHMI BHEIIHEH Cpelnbl, HO U HH(pOpPMaIMel, XpaHsIenHcs B uX naMaTd. Takum oOpa3oM, UH(POpPMALIMS MOKET
OBITH OIpeJiciicHa KaK OMMOCPEACTBOBAHHOE Yepe3 MaMATh BOCIPHITHE YIIPABIISIIONMIECH CHCTEMON BHEIIHUX BO3ICHCTBUM.
JIro6oe BHEMTHEE BO3IEHCTBIE TOJIBKO B TOM CiIydae HeceT WH(DOPMAITHIO M1 YIPABIIIOMICH CHCTEMBI, €CTM OHO, XOTh B
KaKOW-TO CTETEHH, CBA3AHO CO CJIeaMH MPOLUIBIX BO3JICUCTBUMN, XpaHSIIUMHUCS B TAMITH 3TOH CUCTEMBI, T. €. €CJId ATO
BO3JICHICTBHE OITO3HAETCS CHCTEMOH. OTOT BHI BO3ICHCTBUSA MPUHIMIHAILHO OTINYCH OT HEIMOCPEICTBEHHBIX
(hM3uYecKNX BO3MCHCTBHUM, PE3yJIBTAThl KOTOPHIX TOTHOCTHIO OMPEAEIIIOTCS CAaMHME BO3ACHCTBUAMU. [IpHHIAIIHATLEHO
BOXHO TO, YTO OIO3HaBaHWE WHMOPMAIIMM BO3MOXXHO HE TOJHKO B CIIYYasX ITOJHOTO COBMAICHUS TOCTYIHBIIETO
BO3JICHCTBUSA (CUTHAJIA) C OJTHUM M3 TIPOIUIBIX. MIH(pOpMAaIKs 0mO3HASTCS U U3BJICKACTCS YIPABISAIONIEH CHCTEMOM U3 TeX
BO3JICCTBUM, KOTOpPBIE C MPONUIBIMH BO3JCHCTBUSIMH CBS3aHBI CIIOXKHBIMH 3aBHCHUMOCTSMH (YaCTHUHBIC COBHAACHUS,
COBIAQJICHISI TI0 KOMOMHAITUSAM U Jp.).

Meronapl Omo3HaBaHUS HH(GOPMALMK KUBBIMH OpPraHM3MaMK BeCbMa CIOKHBI M MHOTOOOpa3HBI, U HX H3yUYCHHUE
HaXOJMUTCS €Ille B CaMOM HAaYalbHOM CTaauW. DTH METOJbl B CHIIBHOW CTENICHH U3MEHSIOTCS B 3aBUCHUMOCTH OT YPOBHS
OpraHMU3alluH )KUBBIX OPTaHU3MOB.

IIporieccrl ynpaBieHus B 00IIeM ciydae IPOTEKAaIOT 0 CICAYIOIICH cxeme.

VYpapisionias cucTeMa BBIIACT HUCIOJHUTEIBHBIM OpraHaM I10 KaHajaM IMPsSMOM CBSA3M KOMaHIHYIO HH(pOPMAIIUIO,
10 KaHaJaM OOpaTHOM CBSI3M OHA MOJyYaeT OT MCIOJHUTEIBHBIX OPraHOB MH(OPMAIIHMIO O ACHCTBUTEIBHOM COCTOSHHH
9THX OpPraHOB W 00 HCIIOJIHEHWH KOMAHJ YIIPaBJICHHS, YIPABIAIONMIas CHUCTEMa IIOJydYaeT TakXke HH(POPMAIUI0 O
COCTOSTHUM BHEIIHEHN Cpedbl OT CIEHUAbHBIX YYBCTBUTEIBHBIX WM U3MEPUTENBHBIX OpraHoB. Ha ocHOBe mostyueHHOH
nHpOpMAIIMK  YIpaBISIONAs CHCTEMa  BBIpadaTBIBACT KOMAaHIBI  YNpaBICHWSA, ONPEACIAIONNE  JCHCTBHS
WCTIOJTHHUTENBHBIX OPTraHoOB U Oy IyIiiee COCTOSIHUE BCEH OpraHM30BaHHOW CUCTEMBI.

B oTauune oT yka3aHHOHM OOINEH cXeMbl B IPOCTEHINMX CIy4yasxX B TEXHHUKE MHOIIA MPUMEHSETCS TaK Ha3bIBAEMOE
JKECTKOE YIIpaBjiCHHE II0 3apaHee 3aJaHHOH IporpaMMe O3 HCIOJIb30BaHHMS OOpPAaTHBIX CBS3Ci; OOpaTHBIC CBS3H
3aMEHSIOTCA TPEABAPUTEIBLHBIM PacueTOM OXKHMIA€MBIX PEaKIIMi BHEIIHEH Cpe/ibl Ha TE€X WJIM MHBIX dTarax yIpaBJieHUs,
T. €. Y4acTBYIOT B HESIBHOH (opme.

st mro0oro Tporiecca YIIpaBiCHHS XapaKTEpHO HATWYHE ajlrOpuTMa ympaBieHus. [lonx aaropuTMOM ITOHMMAIOT
cucTeMy (hOpPMaNTbHBIX MPABHII, YETKO OTPEICSIIIONINX IPOIECC Peali3aIliy OTPEISIICHHON TN, B YaCTHOCTH TOPSIOK
pemeHus 3amad OompeAcsieHHOTO Kiacca. JlJig anropuTMa XapaKTepHBI CICAYIONIHE YepThI: a) OIMPeIeiIeHHOCTH
AITOPHUTMA, COCTOSIIAS B YETKOCTH OOpa3yIOMMX €ro yKa3aHWH, WX TOJTHOW MOHATHOCTH IS HCIOJHUTENS, JaKe He
3HAIOIIETO CYIIECTBA 3a7a4uu; 0) MacCOBOCTh aJrOPUTMa, COCTOSAIIAsI B €ro MPUMEHUMOCTH HE K OJJHOW €MHCTBEHHOM, a
K HEKOTOPOMY MHOXXECTBY BAapHaHTOB HMCXOJHBIX JaHHBIX, T. €. K IIeJIOMYy KJacCy 3ajad; B) pPe3yJIbTaTHUBHOCTh
aJTOpPUTMa, 3aKJIIOYAIONIascsl B TOM, YTO JJII BCSKOM JOMYyCTUMOM CHCTEMBI HMCXOJHBIX JAHHBIX YMCJIO OIepalui,
MIPUBOJISIIIIUX K OTIPEICTICHHOMY Pe3yJIbTaTy, KOHSUHO.

Teopust anroputMoB 3apoamiack B 30-X rogax B Heapax MaTeMaTHYEeCKOM JIOTUKH B CBS3M C HM3YUYCHHEM
TCOPECTUUYCCKHUX BOIIPOCOB IIPUPOABI HEKOTOPLIX MAaTEMaTHYCCKHUX 3aJdad. C pa3sBUTUEM KI/I6epHeTI/IKI/I BBIACHUJIOCH, YTO
QITOPUTMBI UTPAIOT BaXKHYIO POJIb MPHU ONMUCAHWM M U3YYCHUU PA3JIMYHBIX MPOLIECCOB MepepadOTKU HHGOPMAIUU U
YIpaBJICHHUA. TToustus oejn U ajJropurma B KI/I6epHeTI/IKe HUMCHKT BECbMa IHI/IpOKI/Iﬁ cMbIcI. B ci1ydya€ MCKYCCTBCHHBIX
VIPaBJISAIOMMNX CUCTEM (TEXHHYECKUX, aJMUHUCTPATUBHBIX U T. I.) 1IeJb W aJTOPUTM YIPABICHHS BKJIQJBIBAIOTCS B
CHCTEMBbI U3BHE MPH CO3JaHUHU dTUX cHcTeM. Hampumep, B cucTeMe aBTOMAaTHYECKOTO YIIPaBICHUSI IBUKEHUEM caMoJieTa
LIeJb YIIPaBICHUS — OOCCIICUeHNEe BBIIOJHEHUS 3aJaHHbIX IIPOrPaMMOM IapaMeTpOB JBMXKCHHs caMolieTa (KOOpauHaT,
CKOpOCTEH, YCKOPEHMIT), a aJrOpuUTM YHPAaBJICHUS — YypaBHEHHUS, OMPEACNSIONINE TOJIOKEHHUS OPTraHOB YIIPaBICHUS
PYJSIMH M JBUTATEJIEeM caMoJieTa MO0 OTKJIOHCHMSIM JCHCTBUTEIBHBIX 3HAUCHUW MapaMeTpoB OT 3aJaHHBIX. B kauecTBe
MpyUMepa aJMHUHUCTPATUBHO YMPABISIOMICH CUCTEMBI MOXHO IIPUBECTH CHUCTEMY YIIPABICHHS IPOU3BOJICTBEHHBIM
MIPEANPUATHEM, TJI€ IIETBI0 YIIPABICHHS SBISICTCS 00SCIICUCHHE BRITYCKA 3aJaHHON TTPOIYKITUH, a aJITOPUTM yIIPaBICHHUS
OTIPENEISICTCS.  COBOKYIMHOCTBIO TEXHHYCCKOH, TEXHOJOTHYECKOM M  IUTAHOBO-KOHOMHYECKOH  JOKYMCHTAIIHH,
peTIaMEHTHUPYIOIIECH padoTy JAHHOTO MPEANPUATHA. B ciTydae yIpaBJISIFOIIMX CHCTEM KHUBOH HMPHUPOIBI IIC)Ib H aJTOPHUTM
yIpaBJIeHUS (OPMHUPYIOTCS €CTECTBEHHO-IIPUINHHBIM CITOCOOOM B pe3yibTaTe JUIMTEILHOM SBOMIONMK. Hampumep, cam
IIporecc OHOJIOTHYECKON ABOJIIOIUH SBJISACTCS YIPABISIONIAM IIPOIIECCOM, IETBI0 KOTOPOTO SBJISAETCS MPUCIIOCOOICHHE
OpraHU3MOB K BHCIIHHM YCJIOBHSAM, a aJTOPUTMOM — 3aKOHOMEPHOCTH €CTECTBEHHOro oTOopa. Takum o0paszom,
KHOEpHETUICCKOE TOHSITHE ICIH BKIFOUAET W TAKOE CBOMCTBO, TPUCYIIEE YIPABIAIONIAM CHCTEMaM >KHBOW TPHPOIEI,
KaK COXpaHEHHE YCTONIMBOCTH CBOCH OpraHm3aIiui (TOMEOCTa3uC).

[IpoGiieMa H3y4YEeHHS MEXAHM3MOB €CTECTBCHHO-IPUYMHHOTO BO3HHKHOBEHHS IEICCOO0PAa3HBIX YIIPABIISIONINX
CHCTEM KUBOW MHPHPOILI — OJIHA M3 BaXKHEHINNX 3a7a4 KHOepHETHKH. Pa3paboTka 3ToH MpoOeMbl IMO3BOJMT TIIy0XKe
[TOJIOUTH K TIOHMMAaHHUIO COOTHOIICHUH MPUYNHHOCTH U I€JICCOO0PAa3HOCTH B IPUPO/IC HA OCHOBE BBISCHCHHS KOHKPETHBIX
MCXaHU3MOB MW MAaTCMAaTHYCCKUX 3aBI/ICI/IMOCTeI‘/‘I, OINIpCACIAIOIUX ITICPEXO0J OT MNIPHIYMHHO-ACTCPMHUHHUPOBAHHOI'O
IIOBCACHUS OTACIIBbHBIX 3JICMCHTOB CHUCTEMBI K IleJ'IeCOO6paSHI>IM d)OpMaM IIOBCACHUSA CUCTEMBI B IICIIOM. HO-BI/IZII/IMOMY,
OCHOBHOH OCOOEHHOCTBIO IMPUYHHHO-CICACTBEHHBIX CBSI3€H B I[EI€CO00pa3’HO (PYHKIIHOHUPYIOIIMX CHCTEMAax SBIISIETCS
HaJTu4Kue OOpaTHBIX BIUSHUN CIEICTBUIA Ha BHYTPEHHHE MMPUIHHBI, OTPEACIIIONINE X0 T IIpoliecca.

ITomumo TCOPECTUYCCKOT'O 3HAYCHUA KI/I6epHeTI/IKa HUMECT 60.]'[])11106 OpakKTHYCCKOC 3HA4YCHHUEC KaK TCOopus:,
oOecrieunBaroias CAWHBIA TMOAXOJ] K HW3yYEHUI0 WCKYCCTBEHHBIX U ©CTECTBCHHBIX YIIPABIISAIONIMX CHCTEM H
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WCIIOJIb30BAaHUE TIPUHITUTIOB TOCTPOCHUS CUCTEM >KUBOW MPHUPOAbI B TexHHUKE. CHEIUaNbHBIA pa3fen NPUKIaTHON
KHOCpPHETUKN — OWOHHMKAa — 3aHMMAaETCs W3yYCHHWEM W TMPUMEHCHUEM NPHHIUIIOB JCHUCTBUS YYBCTBUTENIBHBIX H
YIPABIAIONINX 3JIEMEHTOB KUBBIX CYIIECTB MPH MOCTPOCHUH PA3IUYHBIX TEXHUUYECKUX YCTPOMCTB, a TaKKe HU3yUYCHHUEM
MIPUHIIUAIIOB TIepepadoTKu HH(OPMAIIUU )KUBBIMHU OpTaHu3MaMu. BaxkHOI npakTHyeckol 3aavell KHOSPHETUKH SBISCTCS
npobiieMa WH(POPMAIIMOHHOTO CHMOHMO3a YeIOBEKa M MAIMHBI B MPOIECCE PEIICHUS Pa3InYHbIX HAYYHBIX 3anad. B
OTJIMYME OT CYIICCTBYIOIIUX CIIOCOOOB aBTOHOMHOTO WCIIOJIB30BaHUS MAIIMH JUIS PEIICHUS OT/CNIBHBIX 3a]ad
“H(OPMAITMOHHBI CHUMOHO3 TPEAyCMaTPUBaET TECHOE B3aMMOJCWCTBUE 4YENIOBEKAa W MAIIMHBI HETMOCPEJICTBCHHO B
IIPOIIECCE TBOPUECKOTO MBIIUICHUS; TIPH STOM 32 YeJIOBEKOM COXPAHAIOTCA (PYHKIINU MTOCTAHOBKH 3ajad, (hOpMyIHPOBKH
BONIPOCOB M THWIIOTE3, aHANM3a JaHHBIX, a Ha MallMHy Bo3laraercs paboTa mo cOopy u o0pabOTKe MaTepHalioB,
BBITIOJTHEHUIO BBIYHCIICHNH, BBIJJaUe CIIPABOK U MPEICTABICHUIO JaHHBIX B BUJE, yI0OHOM JUIs aHAIH3A.

KubepHeTnka Kak enuHas TEOPHsS MPOIIECCOB YIPABJICHUS BKIOYaeT B ceOs TPH OCHOBHBIX pa3jielia: TCOPHIO
nH(MOPMAIUH, TEOPUIO TIPOTPAMMHUPOBAHUS (FITH METOJIOB YIIPABIICHUS) ¥ TEOPHUIO YIPABISIOIINX CUCTEM.

Teopusi uadopmManuu 3aHUMAaeTCs U3YUEHHEM CIIOCOOOB KOAMPOBaHUs (TpeoOpa3oBaHusl), Mepeadd U BOCIIPUSTH
nHbopmarn. [lepenada naGOpPMAINN OCYIIECTBIACTCS MPU MTOMOIIHA CUTHAIOB — (DU3NIECKUX MPOIECCOB, Y KOTOPBIX
OTIpe/IeTICHHBIE MapaMeTPhl HaXOJATCS B OJHO3HAYHOM COOTBETCTBHHU C IepemaBaeMod MH(poOpManuel. Y CTaHOBJICHHE
TAKOTO COOTBETCTBHS HAa3bIBACTCS KOIWPOBaHHMEM. XOTS Iepefada JIOOBIX CHTHAJIOB TpeOyeT 3aTpaThl JHEPTHH,
KOJIMYECTBO 3aTpPavyMBaceMOW HDHEPrHMH B OOIIEM Ciydae HEe CBS3aHO C KOJMYECTBOM, a TeM Oollee C KadyecTBOM
nepenaBaeMoil mH(OpManuu. B 3TOM COCTOMT OIHA W3 MPUHIMIHAAIBHBIX OCOOEHHOCTEH MPOIECCOB YNIPABICHHUSA:
yHOpaBjieHne OONBITUME MMOTOKaMH DHEPTUU MOXKET OCYIIECTBIATHCS NPH MOMOIIN CHTHAIIOB, TPEOYIOMINX I CBOEH
repeaadn He3HAYUTENBHBIX KOIMYECTB DHEPTHH.

Haubonee pazpaboran B Teopuu WHGOpPMAIMH CTATUCTHYECKUN ITOAXOJl, OCHOBAHHBI Ha y4eTe BEPOSITHOCTHBIX
XapaKTEPUCTUK TepeaBaeMbIX cOOO0IIeHUH. [IeHTpaIbHBIM TOHATHEM TECOPHH MH(MOPMAIIUU SIBIIICTCS MEpa KOJUYECTBA
nHpopMmaIuu, omnpeaenseMas Kak H3MEHCHHE B PE3yIbTAaTe IMOTYYEHHUS COOOIICHHS CTEICHH HEOIPEACICHHOCTH B
OKHUJIAaHUU HEKOTOPOTO COOBITHS, O KOTOPOM TOBOPHUTCS B COOOIIEHWH. DTa Mepa IMO3BOJSET U3MEPSTh KOJIMIECTBO
uHpOpMAIU B COOOIMIEHUAX IOJOOHO TOMYy, Kak B (DHM3UKE H3MEpPSETCS KOJMYECTBO DHEPTUH, U OIICHUBATH
3(G(HEeKTUBHOCTh PA3IMYHBIX CIHOCOOOB KOMWUPOBaHUS HMH(MOpPMAIMK, a TaKKE TMPOMYCKHYIO CIIOCOOHOCTh U
IIOMEX0YCTOMYHNBOCTh PA3MIUYHBIX KAHAJIOB CBS3U. MaTeMaTU4YecKOe OIpeesieHHe MOHATHS KOJUYecTBa WH(popmamu
MOJTy4daeTcsl CIEAYImUM 00pa3oM. B Teopuu BepoSTHOCTEH IMOJIHOW CHCTEMOU COOBITHMI HA3BIBAIOT TaKyl TPYIITY
coObiTuit Ay Ay, ..., Ay, B KOTOPOU TpPHU KAKIOM UCIBITAHHUA 00S3aTEIbHO HACTYNACT OJAHO M TOJBKO OJHO W3 3TUX
cOOBITHH, HarIpuUMep, BbiageHue 1, 2, 3, 4, 5 nnu 6 npu OpOCaHUM UIPATBHON KOCTH, BBINaJcHUE repba MM HaAIUCH
pu OpocaHuK MOHETHI. B mocienHeM cirydae UMeeTcs IpocTasi albTEPHATUBA, T. €. ITapa MPOTHBOIIOJIOKHBIX COOBITHH.

KoneuHo#i cxemoll Ha3bIBaeTCS TMOJIHAS CHCTEMa COOBITHH A, Ay, ..., Ay, 3aJaHHasE BMECTE C WX BEPOSTHOCTIMH
P1P2, ey Pn.:

Al AZ T An
A= , M
e Zﬂ =1, P=>0.
k=

Bcesikoli kOHEYHOM cxeMe CBOWMCTBEHHa HEKOTOpas HEOMPENeNeHHOCTh, T. €. H3BECTHBI TOJBKO BEPOSTHOCTH
BO3MOJKHBIX COOBITHII, HO KaKO€ IMEHHO IPOU30MICT COOBITHE B JCHCTBUTEIBHOCTH, OCTACTCS HEOMPEACIICHHBIM.

Teopust MH(pOPMAIUA BBOAUT CIACAYIOUIYI0 XapaKTEPHCTHUKY IJIS OLEHKU CTEICHU HEOINPEACICHHOCTU 000U
KOHEYHOM CXEMBI COOBITHIA:

n
H(R,P,+,P,)=~) P logh, (2)
k=1
rze norapudMpl IMEIOT POU3BOIBHOE, HO BCET/Ia OHO M TO K€ OCHOBaHUWE, npu Py—0 npuanMaetcs, uro PlogP—0.
Benmnunna H Ha3eIBaeTCS SHTPONHEH TaHHON KOHEYHOH cXeMbl cCoObITHA. OHa 00JaacT CIeAYIOMUMH CBOHCTBAMU:
1. Bemuuuna H (Pi, P, ..., P,) HenmpepsIBHA OTHOCUTENBHO Py
2. BemmuuHa H (Pi, P, ..., P;)=0 Tompko B TOM ciydae, Korjga u3 umced Py, P, ..., P, 0OHO Kakoe-1u00 paBHO
eIMHMIIE, a OCTaTbHBIC paBHEI 0, T. €. PHTPOINS paBHA HYJIIO, KOT/Ia OTCYTCTBYET KaKas-ITHO0 HEOMPEAeIICHHOCTh
B KOHEYHOM CcXeMe;
3. BemmuuHa H (P, Py, ..., P;) pu QUKCUPOBAHHOM # MMEET MAaKCUMAJIBHOE 3HAUYCHHUE, KOTJa BCe Py paBHBI MEXKIy
co00H, T. €. KoT/la KOHEYHAsI cXeMa UMeeT HanOOIbIIyI0 HeoIpeneIeHHOCTh. B aToM cirydae

n
H(Pl’Pza"'apn):_ZPkloch:logn' (3)
k=1

Kpome Toro, sHTpomus o0iajgaeT CBOHCTBOM aIJWTHBHOCTH, T. €. DHTPOIHUS IBYX HE3aBUCHUMBIX KOHEUHBIX CXEM
paBHa CyMME€ DHTPOINHN 3THUX KOHEUHBIX CXeM. BbIOpaHHOE BBIPAKCHHUE SHTPOIMHUH JOCTATOYHO YAOOHO M TOJHO
XapaKkTepU3yeT CTEMEHb HEONPEACICHHOCTH TOM MM WHOW KOHEYHOM cxeMbl coObiTui. B Teopuu wuHOpmanuu
YTBEPKAASTCS, YTO SAMHCTBEHHOU (DOPMOIi, YAOBICTBOPSIOIICH TPEM yKa3aHHBIM CBOWCTBAM, SBJISICTCS MPUHATas (hopma
JUTSL BBIPAKCHUS SHTPOIIHH.

JaHHbIe 0 pe3yNbTaTax UCIBITaHUs, BOBMOXHBIE UCXOIbl KOTOPOrO ONPENEISUIMCh 3aJaHHOM KOHEYHOU cxemon A,
MIPENICTABIAIOT cO00i HEKOTOPYI0 MH(POPMANNIO, CHUMAIOIIYIO Ty HEOIPEIeNIeHHOCTh, KOTOpas Oblla 10 HCIIBITaHUS.
Uem Oombllie HEOMPEEICHHOCTh KOHEUHOH CXEeMBI, TeM OoJblliee KOJIMYECTBO MHGMOPMAIIMK TOTYyYaeTCs B Pe3ysbTare
MIPOBEICHUSI UCIIBITAHUS W CHATHUS HEOMpPENeTICHHOCTH. TaK KaK XapaKTepUCTUKOW CTEIICHU HEOIPEeAeICHHOCTH JII000M
KOHEYHON CXEMBbl SBJSICTCS DHTPOMHS ASTOW KOHEYHOW CXEMBI, TO KOJMYECTBO WHGOpPMAIMK, MOJyYeHHOS NpHU
WCIBITAaHUH, IIeTIeco00pa3HO U3MEPSTh TOW ke BendnHOU. TakuMm o0pa3oM, B 00IIEM ciTydyae KOJHIECTBO MHPOPMAIIUH,
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OIMCHIBAIOIICH COCTOSIHHE KaKOM-1100 CUCTCMBI, HMeromiei pa3jIn4HbI€ BEPOATHOCTHU BO3MOXHBIX HMCXOH0B,
OIMpeacIsACTCAH 3HTpOHHGI>i KOHEYHOH CXCMBEI, xapaKTepmonmeﬁ COCTOSIHHE PTOM CHCTEMBI.

Tak kak 3a eAMHUILY KOJUYeCTBa WHGOPMAIUKM MPUHAT Hanboliee MPOCTON W €AMHBIN BUA MH(DOpPMAIMU, a UMEHHO
COOOIIeHNe 0 pe3yNibTaTe BEIOOpa MEXIy ByMsI OAMHAKOBO BEPOSATHHIMH BapHaHTaAMH, TO U OCHOBaHHE JOrapu(MOB B
BBIP@XSHHUH IS JHTPOIINU OOBIYHO PUHUMAETCS PAaBHBIM JIBYM.

HcknrounrensHbIn HUHTCEPEC MNPCACTABIACT U3YUCHUC CO3AaHHBIX HpPIpOI[Oﬁ C€CTCCTBCHHBIX CHOC060B KOJUPOBAaHUA
HacJeACTBeHHOW HMHMOpMAIMK, 00ECIICUNBAIOIINX COXPAaHCHHE B HHUYTOXXHBIX OO0BEMax HACJIEICTBEHHOI'O BEIICCTBA
OTPOMHBIX KOJIMYECTB HH(POPMAIINHU, COACPKAIIUX B 3aPOJIBIIICBON KICTKE MPU3HAKU B3POCIOr0 OPraHU3Ma.,

MerToapl CTaTUCTUYECKON TeOpHUH HH(POPMAIUKA MOTYT OBITh IPUMEHEHBI ITPH O0IIEeM INIAHUPOBAHMH U OPTraHU3aIMH
(U3UYECKUX IKCTIIEPUMEHTOB, OIICHKE UX PE3yJIbTATOB, aHAIN3e d3PPEKTUBHOCTH PA3IUYHBIX CITOCOOOB HAOIIOICHHS.

IToMuMO BOIIPOCOB OIICHKK KOJWYEeCTBAa MH(MOPMAIMKM M HAICKHOCTH €€ Mepeaadd U XpaHeHHS OOJbIIOe 3HAUCHHE
HMECT H3YyYEHHE Pa3IHYHBIX (GOpM mpeacTaBieHus uHGopMmanud. OOHO M TO e KOJIMYECTBO HH(POpPMALUU B
3aBHCHMOCTH OT (DOPMBI €€ IPEACTABICHUS MOXKET OBITh JOCTYIHBIM IJI HCIIONB30BaHUS B OOJBIICH WIH MEHBIICH
CTEIEeHHU, a Ipeodpa3oBaHre MHMOPMAIIUU U3 OJHON (OPMBI B APYTYIO 3a4acTyH0 OKa3bIBAE€TCS JOCTATOYHO CJIOXKHBIM.
Hampumep, oHa U Ta ke PYHKIHS MOKET OBITh IIPEACTABICHA B aHAJTUTHYCCKOM, rpaMueCKOM MIn TaOJUYHOHN hopMe;
Bce Tpu (OpMBL coaep:kaT (OPMajbHO OJMHAKOBYIO HH(POPMALMIO, HO OTIMYAIOTCS C TOYKH 3pEHHS ymoOcTBa
[I0JIb30BaHUs €10. Pa3BHBaroIeecss HOBOE CEMAHTUYECKOE HAlpaBIeHUE B TEOPUU MH(DOPMAIIUU 3aHMMAETCS BOIIPOCAMHU
KOJIMYECTBCHHOI'O BBIPAKCHHS COJCPKaHHMS HH(POPMAIMKM, YTO CBOIUTCSA, IO CYIIECTBY, K H3YYEHHIO (HOpM
MpeJCTaBIICHUsT WH(POpMaMK U CIIOCOOOB ee CKaTHs, T. €. IpeoOpa3oBaHus B Oojiee SKOHOMHYIO (opmy. OmHOM u3
OCHOBHBIX 3aJ1a4 TOI'0 HAIIPABJICHUS SIBJIIETCS MCCIICIOBAHKE IPOIIECCOB OMO3HABAHUS 00Pa30B KMBBIMH OPraHH3MaMH
M MOJICIIMPOBAHUE 3THUX MPOLECCOB B UCKYCCTBEHHBIX CHUCTEMaXx; IMPOIECC BRIPAOOTKH 00pa30B IPEACTABIACT COO0OM HE
YTO WHOE, Kak IpeoOpa3oBaHHe HH(POPMAIUHU, 3aJaHHON B (opMe OONBIIOr0 KOJWYSCTBA KOHKPETHBIX NPHMEPOB, B
(hopMy COBOKYIHOCTH XapaKTEPHBIX IIPU3HAKOB U UX CBsA3ei. Pa3pabarhiBaeTcss KOJIMYSCTBEHHBIH MMOAXO0 K BOIPOCY O
LIEHHOCTH MH(popManuu aas monydarens. [Ipu gonyieHun, 94to uHGOpMaus coOUpaeTcs sl JOCTHKCHUS HEKOTOPOH
OTPE/ICTICHHOM 1Ie)IH, IIEHHOCTh €€ MOXET OBITh U3MEPEHA KaK Pa3HOCTh BEPOSTHOCTEH JOCTHXKEHHUS LIEIH JI0 U TOCHe
TIOJIY4YCHUA I/IHd)OpMaHI/II/I.

Teopusi mMporpaMMHpPOBAHMA B INHPOKOM CMBICIEC MPEACTABISCT COOOH HayKy, 3aHHUMAIOIIYIOCS H3y4YEHHEM H
pa3paboTKOH METOAOB OIMKUCAHUS M MOJICIMPOBAHMUS TIOOBIX MIPOLIECCOB mmepepadboTku nHpopMaluu u yupasienus. Cioga
OTHOCHUTCH, IMPEKAC BCCro, TCOPHUA IIPOrpaMMHUpPOBAHUA 3a7da4 AJId PCIICHUA MX Ha 3JICKTPOHHBIX IlI/Id)pOBBIX MalrmHax,
TCOpUA aJIrOpUTMHU3ALNH PA3JIMYHBIX IIPOLCCCOB YIIPaBJICHHA, PA3JIMYHBIC MATCMATHYCCKHUC MCETOABI HaXOXIACHUA
OIITUMAJIBHBIX pemeHHﬁ. Bonbmioe TCOPETUUCCKOEC M IIPAKTHYCCKOC 3HA4YCHHUC HMMCECT Pa3BUTHC aBTOMATU3alUH
MIPOrpaMMHUPOBAHUS 3a7ad IS dJIEKTPOHHO-IIM(POBBIX MAIIMH, IS IepeJadd MalllMHaM Bce 0ojiee CIIOKHBIX BHUIOB
paboThl MO MOATOTOBKE 3amad. Ha OCHOBe omepaTopHOro MeToja, IpemiokeHHoro B 1953 1. A. A. JISImyHOBEIM,
IIOCTPOEH PAI IPOrPaMMHPYIONIUX IPOrpamMMm (TPaHCIATOPOB), COCTaBIAIOMIMX paboure MPOrpaMMbl JIS MAaIlHH.
Pa3BuBaeTcs MeXIyHApOAHBIN A3bIK MporpammupoBanus (AJII'OJI), koTopeli mpegHa3HaYaeTCs A1 00JerueHus oOMeHa
QITOPUTMAMU PEIICHUSI Pa3IMYHBIX 33/1a4 B MEXKIYHAPOJIHOM MacIiTade.

MeToapl aBTOMaTHYECKOTO IPOrpaMMHUPOBAHHS 00€CIICYMBAIOT B HACTOSAIICE BPEMS BO3MOXKHOCTh IIOCTAHOBKH 3a/1a4
Ha MallTiHBI CPa3y B BHJAEC MAaTEeMAaTHYECKHUX (DOPMYJI HUIH CIIOBECHBIX BBRIPOKECHUH, OTPEICSIISIONINX METOABI PEIICHHs 0e3
JIETATBHOTO OIMCAHMS IPOILECCOB PEIICHUS B BHIE IOCICIOBATEIBLHOCTEH 3JIEMEHTApPHBIX MAIIMHHBIX oreparui. B
MIePCICKTUBE Pa3BUTHE aBTOMATHYECKOT'O IPOrPAMMHPOBAHUSA M CTPYKTYPHI MAITHMH TOJKHO ITO3BOJIMTH PEIlaTh Ha
MaIlTHHAX BBIYUCIIMTEILHBIC, JOTHYCCKUE M TEXHHYCCKUE 3aTavd, 3aJ1aBacMble TOJbKO CBOMMH YCIOBHSAMH. MaIIdHbI
JIOJDKHBI aBTOMATHYECKH BBIOMPATh ONTHMAJIBHBIC METOIBI PEHICHHUS, ONPEACISITh IOCIEAOBATEILHOCTE W METOJFI,
TpebyeMble BapHaHTHl PacueToOB, aHATM3UPOBATH PE3YJIbTAThI PEIICHIH U BBIABaTh UX B HATJIAIHOM 00OOIIEHHOM BHUJIE.
K oOmeii Teopunm mporpaMMHUPOBAHUS IIPOILECCOB IepepaObOTKH HMHGOPMAIUA MOTYT OBITh OTHECEHBI TaKKe
MaTeMaTHYeCKhe METOMbI BBHIOOpA ONTHMAJBHBIX PEHICHUH IpW YIpaBiIeHHH B CIOKHOM oOcTtaHoBke. IIpomecc
HaXOXKACHUS pEIICHUS B OOIIEeM ciydae BKJIIOYaeT OICHKY HWH(popMamuu o0 0O0CTaHOBKE, OIpeleicHHe IHHUN
TOBEJCHUS (CTpaTeTWH), OTBEUAIOMIEH IICJIM YIPABIICHWSA, W BBIPA0OTKY KOMaHI VIIPaBJICHHS, OIPEICIISIONTINX
KOHKDPETHBIE JIEHCTBUS HCIOJHUTEIBHBIX OpraHoB. KpyT mporeccoB, CBA3aHHBIX C HAXOXKICHHWEM PEIICHUH, BechMa
IIUPOK ¥ OOBEIUHICT BCEBO3MOJXKHBIC IMPOLECCHI MEepepaboTKH HH(OPMAIMU, HAuWHAS OT JJIEMEHTAPHBIX PEaKIUi
pehIEKTOPHOIO THUIIA, CBOMCTBEHHBIX IPOCTEHUIINM YIPABIAIOIMIUM CHCTEMaM, W KOHYas IPOILECCaMUi TBOPUYECKOTO
MBIIUICHUS YesioBeka. L{enecooOpasHoe hyHKIIMOHUPOBAHKUE YIIPABJISIFOIINUX CUCTEM (MCKYCCTBEHHBIX U €CTECTBEHHBIX) C
MaTeMaTUYECKOU TOYKU 3pC€HUA PCACTABIIACT CO6017[ IpoueCcCc MUMHUMU3AIIMN Ha KaXXJIOM IIarc yrpaBJICHUA HeKOTOpOﬁ
(bYHKIIMHM OT COCTOSIHMSI CUCTEeMBbI (BKJIIOYasi HH(GOPMAIIHIO, XPAaHUMYIO B €€ MaMsATH) U UH()OPMAIUH, TTOCTYIAOIIEH U3
BHEILIHEN Cpebl.

3Ha‘H/ITeHI>HOG pa3sBUTUE B HpHKHaI[HOﬁ KI/I6epHeTI/IKe IOJIYyYHJIK MAaTCeMaTHUYCCKHE MCTOAblI HaXOXICHUA
ONTUMAJBHBIX PEIIEHUM, Takue, KaKk JMHEWHOE M JUHAMUYECKOE MPOTPaMMUPOBAHUE, a TAKXKE METOAbl TEOPHUHU
MacCOBOTO OOCIIy>KHBaHUSA, TEOPHH UIp M Ap. DTUMH METOAAMH IIOJIB3YIOTCS HE TOJIBKO B 00JaCTH BOCHHOTO H
SKOHOMHMYECKOI'O YIPAaBJACHUSA, HO W IPH IUIAHUPOBAHMHM W aHAIM3e pPe3yJbTaTOB (PHU3MUYCCKHUX IKCICPHUMEHTOB,
IIOCTPOCHUU MaTEMaTHUYECKUX MOZeIeH U UCCIIeIOBAaHUH PAa3IMYHbIX (DHU3HUYECKHX IIPOLIECCOB U CUCTEM.

OHUM 13 BaXKHBIX JOCTIMOKCHHH KHOCPHETHKH SBISETCSA BBIPAOOTKA SAMHOIO MOAXO0JA K HU3YUYCHHIO Pa3IHUHBIX
IIPOIIECCOB MepepadbOTKH HH(GOPMAILIMH IIyTEM PaCUICHEHHs STHX IPOIECCCOB Ha JIEMEHTApHBIC aKThl, IPEACTABIISIOIINE
co00H, Kak MpaBHJIO, aJlbTEPHATUBHBIC BBIOOPHI («aa» WU «HeT»). CHCTeMaTHYHOE IpPHMEHEHHE 3TOro IOAX0a
MTO3BOJISIET MOCJIEIOBAaTEIRHO (DOPMAIM30BEIBATh BCE 0OJICE CIIOKHBIC MPOIECCHl YMCTBEHHOW AEATEIBLHOCTH JIFOMICH, a
Takke JETATbHO M OJHO3HAYHO OIKCHIBATh (aJTOPUTMHU3UPOBATh) MPOIECCH (YHKIMOHUPOBAHHUS PAa3THMYHBIX
YOPaBJISIFOIINAX CHCTEM.

BaxHoii 3amadeii aToro pasnena KHOSPHETUKH SBIISIETCS W3yUYeHHE CYIIIHOCTH MPOIECCOB OOYYEHHS W TBOPUECKOTO
MBIIUICHAS YeJIOBEeKa W BOCHPOM3BEICHHE IMOAOOHBIX MPOIECCOB Ha AIIEKTPOHHBIX MalllMHaX. B 3ToM HampaBieHHH
IIPOBOIATCS SKCIEPUMEHTHI 10 WCCIIEAOBAHUIO W MOJEIUPOBAHHUIO HAa MAalIMHAX MPOIIECCOB YBPUCTHUUYECKOT O
pelreHusl 3a/1av, CBOJIMIICTOCS K PACWICHEHHWIO IpoIlecca pemIeHHs 3aJadyd Ha PAM IOCIeAOBAaTENbHBIX JTaloB M
MIPIMEHEHHNIO METO/1a MOTIBITOK C aHAJTM30M OIMOOK Ha KaXKIOM dTare. bombioit mHTEpec It perieHns STOH MpoOIeMbI
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HUMCIOT paGOTBI 10 CO3JaHUI0 PA3IMYHBIX CUCTEM aCCOHHaTI/IBHOﬁ maMsATH, HOSBOHHIOIHeﬁ ABTOMAaTHYCCKU HAXOJIUTh U
00BeIMHATH HH(POPMAILIKIO MO COCPIKAHUIO, O YeM OoJiee TOJPOOHO OyIeT CKa3aHO JallbIIle.

Teopusi ympaBasIlOIINX CHCTEM u3ydaeT oOmmMe WH(GOpMAIMOHHBIE W (U3WYESCKHE MPUHIMIIEI TTOCTPOCHHUS
YOPAaBJISIONIUX CHCTEM DPA3IUYHON MPUPOABI UM Ha3HAuYCHMs. YTPABISAIOUICH CUCTEMOW B OOIIEM clydyac Ha3bIBACTCS
0001 pu3nveckuii 00BEKT, OCYIIECTRISIONINIA IIEICHANIPABICHHYIO ITepepaboTKy HH(DOPMAITUH.

MoxHo BBIICIIUTD CICAYIOIIME OCHOBHBIC KJIACCHI YIIPABIAIOMIUX CHUCTCM: a) OMOJIOTHYECKHUE CHCTEMBI XpaHCHUA U
nepeayd HacJCJACTBCHHON uH(OpManuu; 0) YyNpaBNiSIONIME CHCTEMBI YXHUBBIX OPTaHU3MOB, OOCCIICUHMBAIOIIUE WX
PEQIIEKTOPHYIO IEATEIBLHOCTh; B) MO3T KaK OpraH MBIIUICHUS; I') aBTOMAaTHYECKUE CUCTEMBI IepepadoTKku HH(pOpMAIUn
B TEXHUKE; 1) SKOHOMUYECKHE U JPYTHe OOIICCTBCHHBIC CHUCTEMBI MepepadoTKu WHGOPMAINK; €) YEIOBEYECTBO Kak
€MHYI0 CHCTEMY, OCYIIECTBIISIFOIIYIO TIOJTyUYSHHE U epepad0TKy HH(POPMAILIUK B IPOIIECCE PAa3BUTHS HAYKH.

CrienuanbHbBIA pa3en KUOSpHEeTHKH — TEOpHs aBTOMAaTOB — H3y4aeT aOCTPaKTHBIC YIPABISIOIMIAE CHCTEMBI
JUCKPETHOTO JCWCTBUS, OTpa)karolnue WH()OPMAIMOHHBIE CBOWCTBA PA3IMYHBIX KJIACCOB PEaJbHBIX CHUCTEM. bolbiroe
MECTO OTBOJUTCS B TEOPUH aBTOMATOB ITOCTPOCHUIO MAaTEMAaTHIECKUX MO/JIeNIel HEHPOHHBIX CeTe MO3ra M U3YYEeHHUIO Ha
ATOH OCHOBE MEXaHHM3MOB MBINUICHUS U CTPYKTYPBI MO3Ta, 00ECTIEYMBAIOIINX BO3MOXKHOCTh BOCIIPUSATHUS U MepepaboTKu
OTPOMHBIX KOJIMYECTB MH(POPMAIUK B OpPTaHAX MaJloro 00beMa ¢ HHYTOXKHOW 3aTpaToil PHEPTHH M C MCKIIOUYUTEIHEHO
BBICOKOM HAJIEXKHOCTBIO.

AHaJ'II/I3 Pa3IMYHBIX YHPaBIAOINHUX CHUCTEM IIOKa3bIBACT, UYTO B OCHOBC HMX CTPOCHHUA JICKAT ABa O6HII/IX IpUHIMAIIA:
TIPUHIAIT 00paTHON CBSI3W M MPUHITUI MHOTOCTYIIEHYATOCTH (MEPapXUIHOCTH) yIIpaBieHus. Hanmane oOpaTHBIX CBSI3eH
OT WCITOJIHUTETBHBIX OPTraHOB K YIPABIIONIEMY OOECIEYHBACT IIOCTOSIHHBIA YyUYeT YIIPaBJIAIOMICH CHCTEMOM
JIECTBUTEILHOTO COCTOSHHUS CHCTEMBI M BO3JCMCTBUN BHEIIHEW cpeanl. [IpHHIOUI HepapXWYIHOCTH YIIPaBICHUS
obecrreynBaeT IKOHOMHUYHOCTh CTPYKTYPhl W YCTOMYMBOCTH (DYHKIIMOHHUPOBaHWsA CcHUCTeMbl. OH 3aKirodaercs B
TIOCTPOCHAM MHOTOSIPYCHOH CHCTEMBI, B KOTOPOH HETOCPEACTBEHHOE YIPABICHUE WCIIOJHATEILHBIMA OpTaHaMHU
OCYIIECTBILIIOT MEXaHW3MBl HH3IIETO VPOBHS, KOHTPOIHPYEMBIE MEXaHH3MaMH 2-TO VpPOBHS, KOTOpHIE CcaMu
KOHTPOJUPYIOTCS MEXaHU3MaMH 3-TO YPOBHSA U T. II.

B peasbHBIX yHPaBIAIOMMUX CHCTEMax YKa3aHHBIC MPHUHIMIBI MPOSBIAIOTCS BECbMa CIIOXKHO, 0o0pa3ys OOoJbIIoe
KOJTMYECTBO B3aMMOCBSI3aHHBIX M IEPEKPEIIMBAIONINXCS KOHTYpPOB M ypPOBHEH yIIpaBieHHS, B KOTOPHIX cama
HePapXUYHOCTh YIIPABICHHUS SBISETCA OTHOCHTEIbHOH. IIpu 3TOM OTHENbHBIC DJIEMEHTHI, MPHHAIICKAIINE K Oojee
HHU3KHUM YPOBHAM YIpaBJICHH:A, CaMHU MOI'YT OKa3bIBaTh YIIPABJIAIOLINC BOSﬂGﬁCTBHH Ha 3JICMCHTHI 60J1ee BBICOKHUX
YPOBHEH yIIpaBIICHUS, a CBSI3U MEXKAY DJIEMEHTAMH HOCST HE OJHO3HAYHBIN, CTPOTO OMPEACIICHHBINA, a BEPOSITHOCTHBIMN
xapakTep. Crerupuyeckoe KadyecTBO MOJOOHBIX CHCTEM — CIOKHOCTh, HCKIIOYAIOIIAas BO3MOXKHOCTh MX OIHCAHMS U
aHajiM3a TOJbKO Ha OCHOBE 3HAHHUS ITOBEJICHHS OTIEIbHBIX JEMEHTOB. 3a/aua KUOCPHETHKA — CO3/1aTh JUISl ONHCAHUS
CJIIOXXKHBIX CHUCTEM CHCIHMAJIBHBIC MCTO/JbI, OCHOBAHHBIC Ha INMPHUMCHCHHHN HHTCTIPAJIbHBIX XapaKTCPUCTUK (HaHpI/IMep,
CTEIICHb OpTaHU3allui) U CTPYKTYPHBIX CBOMCTB (MepapXus yIIpaBJIeHUs, CHCTeMa OOpaTHBIX CBS3eH).

Oprannyeckoe COYCTaHHE MPUHIUIIOB OOPAaTHOH CBSI3M M HMEPAPXUYHOCTH YIPABICHUS IPHIACT YIPABJISIONIAM
CHCTEMaM CBOMCTBO «yJIbTPAyCTOWUYHMBOCTHY, MO3BOJISIONICE UM aBTOMATUYECKH HAXOIUTh ONTHMAbHBIC PEKUMBI
(hYHKIIMOHUPOBAHHS M IPUCIOCAOIUBATHCA K Pa3IMYHBIM HM3MCHCHUSAM BHEIIHEH OOCTAaHOBKHM. OTH MPUHIIUIBI
SIBJISIIOTCS. OCHOBOM pa3BUTHSA, OOYUYCHHMS W TMPHOOPETEHMs OMNBITA KUBBHIMH OpPraHH3MaMH B IIPOLIECCE HMX JKU3HH.
ITocTeneHHas BeIpaOOTKA YCIOBHBIX pe(IeKCOB M MX HACIAaWBaHHE IMOBBIIIAIOT M YCIOXKHSIOT YPOBHH YIPAaBICHUSA B
HEPBHOH CHCTEME KUBOTHOTO.

Vka3zaHHBIMU IMPpHUHOUIIAMHA O6paTHOﬁ CBA3HU W HUCPAPXHUYHOCTH YHPABJICHUA IIOJB3YIOTCA TAKIKC IIPU ITOCTPOCHUU
CJIOJKHBIX YIPABIAKINNUX CUCTEM B TCXHUKE U OPraHrU3ally MpOUCCCOB YIIPABJICHU B 06H.ICCTBCHHOﬁ KU3HU.

OnBIT IO M3YYEHHIO pEeabHBIX YIIPABIIONIUX CHUCTEM MOXKET ObITh 00OOIIEH B BHJE NMPUHIMIHAIBLHONW CXEMBI,
OIHCHIBAOIIEH MTOPAOK W3YyYEHUS dTHX CHCTEM B CaMbIX pa3lUYHBIX obnactax. [Iporece ucciaemoBanus yrpaBIstoux
CHUCTEM pa3JielIsieTcs Ha JIBa OCHOBHBIX 3Talla: TIePBhIA Ha3bIBAETCSI MAKPOIIOAXOIOM, MITH MAaKPOCKOMTUIECKUM N3YYeHUEM
ATOH CHUCTEMBI; BTOPOHl — MHKPOIOIXOIOM, WM MHUKPOCKOIMYECKUM H3yUeHHEM YTpaBIsFoIel cucTteMbl. [lepBbrit
MTOJIXOJ] XapaKTepU3yeTcs TeM, UTO YIIPABIISIONAs CUCTEMa PACCMATPUBACTCS C YUCTO (PYHKIIMOHATLHON TOYKH 3pEHUS, a
MMEHHO M3y4aloTCs MOTOKA MH(OPMAIINHU, BXOISAIICH M BBIXOSIICH U3 YIIPABISIONIEH CHCTEMBI, CITOCOOBI KOAMPOBAHUS
9TOW MH(pOPMAIINH, a TaKXKe 3aKOHOMEPHOCTH JIEHCTBHS YIPABIAIONICH CHCTEMBI IIPH TeX WM WHBIX ycimoBusx. [locre
TOTO Kak IPOBENEHO TaKoe MaKpOCKOommueckoe ((pyHKIMOHAIBFHOE) WCCIIeOBaHME, BO3HUKAIOT 3a/la4d JIETAIbHOTO
M3YYEHUS BHYTPEHHETO CTPOEHHS 3TOW CHCTEMBI: BBIACHSIOT, M3 KAaKUX YacTeH WM SJIEMEHTOB OHA COCTOMT, KaK CBSI3aHBI
MeXTy COOOH pa3INIHbIE ee YAaCTH, KaKOBBI 3aKOHOMEPHOCTH paOOTHI OTIEIBHBIX SJIEMEHTOB CHCTEMBI U T. 1. Ha ocHoOBe
MIOJTy9eHHBIX PE3YyJbTaTOB MOXKHO IIOJHOCTBIO OIMCAaTh Mporiecc (YHKIMOHUPOBAHHS CHUCTEMBI, T. €. COCTaBUTH
ANTOPUTM PabOTHI CHCTEMBI. AJNTOPUTMHU3ANMS CAMOW YMPABIAIOMICH CHUCTEMBI 3aKIIOYACTCs] B OMMCAHUU TOPSAIKA €¢
pabOThI, MPUYEM aKThI IEHCTBUS, OCYIIESCTBISEMbIC YaCTSIMHU 3TOH YIIPABJISIONIEH CUCTEMBI, CIUTAIOTCS DJIEMEHTAPHBIMH.
[Ipu 3TOM YacTO BO3HMKAaeT CBOEOOpa3HOEe MpeoOpa3zoBaHWE MUKPOINOAXO0JAa B MaKpomoaxo. VIMEHHO MUKPOIIOAXO K
M3YUYCHUIO YIIPABJISIONICH CHCTEMBI B IIEJIOM COJCPKUT B ce0e MaKpOMOIXOJ K H3YUYEHUIO (YHKIIHMOHUPOBAHUS
COCTAaBJISIOIINX YacCTEeH 3TOH ymIpaBIsiomel cucTeMbl. Hepenko nepBoHadaabHO BBIICICHHBIC YACTH CAMH PECTABIISIOT
CIIOXHYIO YIPAaBISIONIYI0O CHCTEMY W MHKPOIOAXOJ K M3YYCHHIO BCEH CHCTEMBI B IIEJIOM €CTECTBEHHBIM 0O0pa3oM
IepeMeKaeTcsi C MaKpOIOAX0A0M K U3YUCHUIO €€ 3BEHBCB.

ANTOPUTMU3AIIIO CAMOW YIPABJISIONICH CUCTEMBI, T. €. IETAIbHOE OMUCAHNE MOPsIKa ee PaboThl, CIeAyeT OTIANYATh
OT PACKpBITHS AITOPUTMA, PEATU3yEeMOT0 3TOW ympasisomield cucremoit. [locnmemnnuii ompenensier, KakuM o0Opa3oM
JlaHHAs CUCTeMa IepepadaThiBaeT MOCTYMAMIIYI0 B HEES BHEIIHIOK HH()OPMAIIMIO U YTO OHA BBIAAET B TEX WIH JAPYTUX
cinyyasx. CrenoBaTeNbHO, MPUXOJUTCS PA3NIUUYaTh JABa alTOPUTMA, CBSI3aHHBIX C YMPABISIONIECH CHUCTEMOMW: aaTrOpUTM,
KOTOPOMY CHCTEMa IMOAYUHSIETCS, U allTOPUTM, KOTOPEI OHa caMa OCYyIIECTBIISET.

[Ipu u3yyeHHH YIOPaBISIONIMX CHCTEM BO3HUKAIOT JBA POAA BOIIPOCOB: aHAIH3 CTPYKTYPHI YIPABJISIOIIEH CUCTEMBI U
CHHTE3 M3 3aJaHHBIX 3JIEMEHTOB CUCTEMBI, 00E€CIICUMBAIOIICH BBINOJIHEHNE 3aJaHHOr0 aaropurMa. Oommum TpeboBaHueM
SIBIIIETCS 00€CIECUEeHNE 3aJaHHOrO OBICTPOAEHCTBHS, TOYHOCTH pPabOThl, MUHHMAIbLHOTO KOJHMYECTBA 3JICMEHTOB H
HAJEKHOCTH (PYHKIHOHMPOBaHMSA. J[JIsI OLIEHKM CTEIEHH OpPraHM3allMK CIIOKHBIX YIPABIAIOIIMX CHCTEM BBOIUTCS
crelMaabHass KOJIMYECTBEHHAs Mepa, XapaKTepu3yeMas KOJIMYECTBOM HMH(OPMAalUH, KOTOPYIO TpeOyeTcs BBECTH B
CHCTEMY, YTOOBI OOECIEUHTh TIEPEXOJl CHCTEMbl U3 HAYAIBHOrO OCCIOPSAAOYHOIO COCTOSHHS B Tpedyemoe
OpPraHU30BaHHOE COCTOSIHHE.
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Oco0bIii MHTEpeC NPEACTABISAIOT CaMOOPTaHHM3YIOMIUECS CHCTEMBbI, OO0JIagalolmue CBOWCTBOM CaMOCTOSTEIBHO
MEPEXOIUTh U3 MPOU3BOJBHBIX HAYAIBHBIX COCTOSIHUM B OINPENEIICHHBIE YCTOWYUBBIE COCTOSIHUSI, COOTBETCTBYIOIIUE
XapaKTepy BHEIIHUX BO3JeHCTBHN. B 00IIeM ciiydae COCTOSHHE TaKHMX CHCTEM H3MEHSETCS II0J BIMSHHEM BHEIIHHX
BO3JICHCTBHMI IPOM3BOJIBHO. biarogaps Haau4uMio HEPapXMUYHOCTH YIIPABICHHMS M OOpPATHBIX CBS3CH 3TH CHCTEMBI
OCYIICCTBIISIIOT ~ ICJICHANPABICHHBIH OTOOP YCTOMUYMBBEIX COCTOSHHH, COOTBETCTBYIOIIMX XapaKTepy BHEITHHX
BO3JICUCTBUM.

CBOICTBO OpraHu3allid MOKET IPOSBIATECS TOILKO Yy CHCTEM, OOJAaJaroIIUX H30BITOYHOCTBIO CTPYKTYPHBIX
3JICMEHTOB M CIIYYalHBIM XapaKTEpPOM CBSI3CH MEXAy HHUMH, H3MCHSIONIUXCS B PE3YJIbTaTe B3aMMOACHCTBUS CUCTEMBI C
BHemHer cpenoii. K Takum cucTeMaM OTHOCATCS CETH HEHPOHOB MO3Ta, Pa3IMYHbBIC THUIIBI KOJOHUM KUBBIX OPraHU3MOB,
HEKOTOPHIE CIIOKHBIC CaMOOPTaHU3YIOIIHUECS YKOHOMHYCCKUE WIH aAMUHHCTPATUBHEIC CHCTEMBI, a TaK)KEe TCXHUUYCCKHUE
CaMOOPIaHMU3YIOIINECS YCTPONUCTBA TUIA IEPLETITPOH U JP.

B 3agauy xuOepHETHKHM BXOJUT HapsAAy ¢ MH(OOPMAIMOHHBIMH aclEKTaMU TaKXKe U3yYeHUE OOMMX (DU3MUYSCKUX
MIPUHITUIIOB TIOCTPOCHHMS YIPABJAIONIUX CHUCTEM C TOYKH 3PEHHUS HX CIOCOOHOCTH BOCIPHHHMATL W IepepadaThIBaTh
nHpopmarmio. Croa OTHOCHUTCS H3YyYCHHE COOTHOIICHHH MEXTYy pasMepaMH H IPeIeIbHBIM OBICTPOICHCTBHEM
VIPABJIAIONICH CHCTEMBI, 00YCIOBICHHBIX KOHEYHOCTHIO CKOPOCTH PACIpPOCTPaHCHHUS CBETa, M3yYCHHE OT'paHHYCHUH B
CITOCOOHOCTH YIPABIISIONINX CHCTEM OYEHb MANBIX pPa3MEpOB OJHO3HAYHO BOCIPHHUMATL WHGOPMAIMIO B CBS3H C
MIPOSIBIICHUEM B 3THUX MacilTadax 3aKOHOB KBAHTOBOH (DM3HUKH W T. 1.

ITo cBonM MeTOaM KHOEpPHETHKA — MaTeMaTHIeCKas HayKa, IMUPOKO MOIB3YIOMIAsACs I OUCAHUS U UCCIICTIOBAHUS
VIPABJIIONMUX CHUCTEM pPa3HOOOpa3HBIM MaTeMAaTHYSCKUM ammaparoM. i KHOSpHETHKH XapaKTepHO NPUMEHCHHE
METOJ0B MaTEMaTHIECKOTO MOJEITUPOBAHMS PA3IMYHBIX YIIPABIMIOMINX CHCTEM C TOMOTIBIO AJICKTPOHHBIX IPOTPAMMHO-
VIIPaBISIEMBIX MAIlIMH _YHUBEPCAILHOTO Ha3HAYEHUS. OTOT METOJ, OCHOBAHHBIA HAa MAaTEMAaTHUYECKOM OITHMCAHHUH
M3y4aeMbIX IPOILECCOB, IO3BOJIACT YYUTBHIBATH TAKXKE BIHSHHE CIydallHBIX (DAaKTOPOB IyTEM MPEIACTABICHHUS HUX
MIOCJIETOBATEIPHOCTSAMHU CIYYaWHBIX YHUCEIT, TIOTIUHSIONUXCS COOTBETCTBYIOIIUM 3aKOHAM.

KpomMe MareMaTHdeckoro MOACIUPOBAHUS MPUMEHSIOTCS TAaKKE PAa3IMYHBIC BUABI (PU3UIECKOTO MOACIUPOBAHUS,
3aKJIIOYAIOIIETOCS B 3aMEHE H3ydaeMbIX SIBICHUH APYrUMHU U30MOP(OHBIMHU (T. €. MOJO0OHBIMU) SBJICHUSIMU, KOTOPHIC
JIerde BOCTIPOU3BOJATCS W HAONIOAAIOTCS B JIAOOPATOPHBIX YCIOBHUSX. METON MOJEIMPOBAHUS, OCHOBAaHHBIM Ha
KHOEPHETUYECKOM MPHUHIMIIE €AMHCTBA 3aKOHOB YIIPABJICHUS B JIIOOBIX YIIPABISIONIUX CHUCTEMax, UMeEeT OOJIbIIOoe
TEOPETUYECKOE 3HAYCHUE.

KubepHeruka, uzydatomias o0IIMe 3aKOHBI MPOLIECCOB YIIPABICHHS B MAIlIMHAX, XKHUBBIX OPTaHU3MaX M YEIOBEYCCKOM
o0IIIecTBE, OTKPHIBACT HOBBIC MEPCIEKTUBHI B TMO3HAHWM SBJICHHWN JKU3HH, B TOM YHCJIC CYIIHOCTH YEIOBEUSCKOTO
WHTEIICKTA, U B CO3J]aHUU Ha 3TOH OCHOBE HOBBIX BCE 00JIEe COBEPIICHHBIX KHOSPHETUUYCCKUX MAIllUH, KOTOPHIE, B CBOIO
ouepeb, OyIyT CrIocoOCTBOBATh JJAIbHEHIIIEMY IIPOHUKHOBEHHIO Y€JI0BEKA B TAltHBI TIPUPOJIBI.

§ 2 OCHOBHbIE TUMNbI N OCOBEHHOCTN NH®OPMALINOHHO-NIOIMMYECKUX
3A0AY

O3HAaKOMHMBIIIKCH C OOLIUM COJEPKaHHEM KHOEPHETHKH, PACCMOTPUM Teleph OCHOBHBIE THIIBI HH(POPMAIHOHHO-
JIOTHYECKHUX 3a7a4 U OCOOCHHOCTH UX PEIICHUS.

HMHpopMaIMOHHO-TOTHYECKUMH CHCTEMaMH IIPHUHATO Ha3bIBaTh JOCTATOYHO IIUPOKHH KPyr aBTOMATHYECKHX
YCTPOMCTB, CIy)KaIIUX IS 0OpaOOTKH, XpaHeHHWS W Towcka mHPopManmuud. OCHOBOWM TaKWUX YCTPOHCTB SBJISIOTCS
9JICKTPOHHBIC [H(POBBIC MANIUHBI C MPOTPAaMMHBIM yropaBieHHeM. OCOOECHHOCTh OSTHX MAaIIUH — HaJIHYHe
3aIIOMHHAOIINX YCTPOKWCTB OOJBIIOr0 o0beMa M CHEIUaNbHAs CTPYKTypa, IPHUCHOCOOJICHHAS I pPeaTu3alHu
JOTHYCCKUX OIepalii MMOMUCKa M COPTHPOBKH MaHHBIX. PasmuyaroT CjeAylolIde OCHOBHBIC KIIacCHl IPOIIECCOB
repepaboTKN WH(OPMALIMH C TOMOIIEI0 aBTOMATHICCKUX IU(PPOBBIX MAIIUH C IPOTPAMMHEIM YIIPABICHUEM.

a) Pemenne MaTeMaTHYeCKHX W HAYYHO-TeXHHYECKHX 3a1a4. DTH MIPOIECCHI SBISIOTCS ACTCPMUHUPOBAHHBIMH KakK B
OTHOIIECHUM COCTaBa HMCXOMHOH WH(GOPMAIMHM, TaK W B OTHOIICHWH aJTOPHUTMOB peHIeHUsA. MeToauka IMOCTaHOBKH,
MIPOTPAMMHUPOBAHUS U PEIICHUS HAYYHO-TEXHUICCKUX 3a/1a4 Ha AJICKTPOHHBIX ITU(POBBIX MAIlIMHAX SIBISIETCS Hanboee
0TpabOTaHHOH B HACTOAIIEE BPEMSI.

B Hay4HO-TEXHHYECKHX M MaTEeMaTHYECKHX 3aavax, Kak IMPaBHIO, 00beM HCXOAHOW MHGMOPMAINH HEBEIWK, a €¢
CTPYKTypa SIBISICTCSI CPAaBHHUTEIHLHO IPOCTOM, B TO BpeMs KaK aJITOPUTMBI PEHICHHUS ITHX 3alad BO MHOTHX CIydasx
SIBJITFOTCS JIOCTATOYHO CIIO’KHBIMH.

6) 3agauM MaTeMATHYeCKOr0 ILUIAHHPOBAHHS, TEOPHH HMIP W MATEMATHYECKOr0 MOAEJIHPOBAHHs. OTH 3adayuu
XapaKTEPU3YIOTCS ITOCTATOYHO CIIOKHBIMH alTOPUTMAMHM U OOJBIIMMH OObeMaMH HMCXOMHOH mH(popMauuu. ITporecchb
BBOJIa U BBIBOJIA JAHHBIX CPABHHUTEIIBHO MPOCTHI M HE CBSA3aHbl HEMOCPEICTBEHHO C MPOILIECCOM PEIICHHUS.

B) O0padoTka undopmManuu (B 0OCHOBHOM 3KOHOMHYECKOM). AJITOPUTMEI 00paOOTKU SBJISIOTCS CIOXKHBIMH, 00beM
repepabaTeiBacMOi MH(GOPMAIIMK BEChMa BEIHK M €€ CTPYKTypa JOCTATOYHO CIIOKHA. BONbIION yaeapHbId BeC B 00IIeM
mpoiecce 00pabOTKM 3aHMMAIOT OIEPALMK BBOAA M BBEIBOZA JaHHBIX. XapaKTEPHBIM SBIISETCS MCIIOIH30BAHUE OIEPALIHA
COPTHUPOBKH M NEPErpyINUPOBKU AaHHBIX. CTpyKTypa MH(DOPMAIIMK U €€ PACIIONIOKEHHE B MaMSITH MAIIWHBI, KaKk U B
ClIy4yae HAyYHO-TEXHUYECKHUX 3a/1a4, IIOJTHOCTHIO ONPEACIISIOTCS 3apaHee, TakK JKe KaK U allTOPUTMBI IIepepadOTKH.

r) Haxomienue u mouck Ooudmmorpadpuyeckoii mHpopmanuu. CyTh 3a1addl COCTOMT B HAKOIUICHHHM Ha3BaHUU
JOKYMEHTOB C HEKOTOPBIMH JOMOJHUTEIBHBIMA NPU3HAKAMU, HCIONB3YEeMBIMUA [JISl TOHUCKA STUX JOKYMEHTOB;
(bakTHYECKOE COICpIKAHNE JIOKYMEHTOB B ATHX CHCTEMaX HEMOCPEJCTBCHHO HE yuuThIBaeTCsa. B JaHHOM ciydyae o0bem
nH(pOpMAIUK 3apaHee HE MOXKET OBbITh OINPENENICH, TaK KaK B MpoIlecce padOThl CUCTEMbI MPOUCXOAUT HETPEPHIBHOE
MIOTIOJTHEHUE €€ HOBBIMU OuOIMorpaduyecKuMul JaHHBIMH. Hapsiay ¢ 3TUM MPOUCXOAMT MEPHUOJUYSCKOEC UCKIIOUYCHUE
YCTapeBIINX JaHHBIX WU MEPEHOC WX C OJHOTO YPOBHS XpaHeHHs Ha Apyroi. CTpykrypa WHGOPMAIUN U ajJTrOPUTMBI
BKITFOUESHHS Y UICKITFOUCHHUS JaHHBIX, & TAK)KE TIOUCK CBEJIEHHI 110 3aIIpOcaM SIBJISIOTCS 3apaHee OnpeaelICHHBIMHU.

n) Hakomnenue um ananu3 ¢gaxrorpaduueckux JaHHBIX. B oTiMuue OT MpeAbIAyIIEro Kiacca 3aaad B JTaHHOM
clly4ae TIPOUCXOJUT HAKOIUICHHE, MOWCK M BhIJada He TOJBKO Ha3BaHWH IOKYMEHTOB, HO M (haKTHUYECKHX CBEICHUH 110
OTIpe/IeTICHHBIM 00J1acTsM 3HaHHA, KOTOPhIE HAKAIUINBAIOTCS U CHCTEMATH3UPYIOTCS B MMaMATH MAlllMHEI, HE3aBUCHUMO OT
TOT0, U3 KaKUX MUCTOYHHMKOB (CTaTeH, KHUT W T. II.) OHH MOJY4YeHBI. XapaKTepHBIM JJIs 3TOTO Kjacca 3a7ad SBIIETCS
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HEBO3MOXKHOCTh TOUHO OIPEICIIUTh 3apaHee Kak 00beM, TaK U CTPYKTYPY MH(OPMAIUH, TIO3TOMY CHCTEMa OpPraHUu3alluu
MMaMATH MaIlIMHBl JOJDKHA 00jagaTh OOJBIION TMOKOCTBIO, OOECIICUMBAIOIICH BO3MOXKHOCTH €€ IIEPEeCTPOCHHS, B
3aBUCUMOCTH OT TIIOCTyHaroIled wuHbopManun. OTa uHGOpMANMs AOKHA aBTOMATHUECKH KIAaCCH(MHUIIMPOBATHCS
MAaIllMHOM W pa3MeIaThCcs B OINPEACIICHHBIX MeECTaX HaMATH MM CHAOKaThCsA MpH3HAKaMH, OOCCIEUYMBAIOIUMU
BO3MOXKHOCTH OBICTPOTO €€ ITOKCKA.

dakTorpauyeckre CHUCTEMbl B OTJIMYME OT OHOJUOrpadUYECKHMX CHCTEM OINEPUPYIOT HEMOCPEICTBEHHO C
Pa3IUYHOTO POJAa KOHKPETHBIMHU CBeACHHSIMH ((haKTaMM) U 10 CBOEMY Ha3HAUYCHMIO M XapaKTepy IPOILEecCOB 00padbOTKH
nHpOpMAIMH B HAMOOJIBIICH CTENEHH MPHONIMIKAIOTCS K TaK Ha3bIBACMBIM «HMHTEICKTYaIbHBIM KHOCPHETHYCCKUM
MallliHaM», KOTOpPbIC B OYayIlIeM JAOKHBI IIOMOYb YEJIOBEKY B PEIICHHN TBOPYECKHX HAYYHBIX 33Jad. B 3THX cucTemax
BO3MOJKHO IIMUPOKOE BapbUPOBAHHE XapaKTepa alrOpHTMOB OOpaOOTKH OT IOJHOCTHIO JETCPMHHHPOBAHHBIX IO
CaMOCOBEPIIICHCTBYIOIIMXCS (CaMOOOYJAIOIIMXCS), B KOTOPBIX 3apaHee 3aI0KCHBI TOJIBKO HEKOTOPBIC OOIIHE TPHHIIHITHI
00paboOTKH, a JIETANBbHBIA aJTOPUTM IIPOIECCOB IOWCKAa M 0OpabOTKHM AaHHBIX (opMHUpyeTCs B Ipolecce pabOTHl B
COOTBETCTBHH C XapaKTepOM IOCTyMArome HH(POpPMAIMH M XapakTepoOM BHENTHUX 3alpOCOB, Ha KOTOPHIC JTOJDKHA
JaBaTh OTBETHI MamuHa. Hy»KHO cKa3aTh, 4YTO PE3KUX TPAHUI MEXIY STHMH YCTHIPbMSI KIIACCAMH CHCTEM HET; BO3MOKHBI
pa3IUYHBIC BapHaHTHI MPOMEKYTOUHBIX THIOB. OCOOCHHO 3TO OTHOCHTCS K TPEM IOCICIHHM KiIaccaM IPOIECCOB:
00paboTka nHpopManuu, OubIHOrpahUISCKH MONCK U (PaKkTorpadUUISCKUil aHaau3. ITH TPU Kiacca IMPOIECCOB MBI U
OymeM OOBEOUHATH OOIIUM Ha3BaHHEM HHMOOPMAIIMOHHO-JIOTHYECKHE IPOIECCHl; BO BCEX TPEX YKa3aHHBIX Kiaccax
3a7a4 UMEeT MECTO XpaHEHHEe U Jormdeckas oopadoTka 0oiIbIINX 00heMOB HH(MOPMAIUU; HH(GOPMAIIUS IIPEACTABIACTCS
HE TOJIbKO B KOJIMYECTBECHHOH YHCIIOBOH (hopMe, HO M B KAYSCTBEHHOW (hopMe IPH ITOMOIIM CJIOB W MPEII0KCHHI
€CTCCTBCHHBIX UEIOBEUSCKUX S3BIKOB (C OIpeaesicHHONW (opMmann3anueii). YKa3aHHBIC MPOIECChHl B HACTOAIISE BpPEeMs
AMEIOT HCKITFOYUTENHFHO OO0BIITOE 3HAUCHUE B PA3IMYHBIX 00JaCTIX SKOHOMUKH, HAYKH U TEXHUKH.

B nepByto ouepenp 37eCh CIenyeT yKa3aTh Ha MPUMEHEHHUE PAa3IUIHOTO Poja IEKTPOHHBIX aBTOMATHYECKUX CHCTEM
00paboTKK HH(POPMAIIUK TS INIAHUPOBAHMS, YUETa M CTATUCTUKH, IS OTIEPATHBHOTO YIPABICHUS MIPEANPUATHAMU U UX
O6’beIlI/IHeHI/I$IMI/I, a TaKXKC JId YIIpaBJICHUA HApOJHBIM X0351CTBOM CTPaHEI B IICJIIOM. B COBPEMCHHBIX YCJIOBHUAX B CBA3HU
C KOJIOCCAJIBbHBIM paCHIMpCHUCM MaCH_ITa6OB n  YBCIMYCHHUCM TCMIIOB IIPOM3BOJACTBA, a TaKXKXC 3HAYUTCIbHBIM
YCIOKHEHHEM CBS3CH MEXIy OTpaciIsIMH XO3SMCTBa M MPEANPUIATHIMH HEBO3MOXKHO CKOJBKO-HHOYAb pallOHAIBHOE
yIpaBJICHHE XO3SHCTBOM 03 MPUMEHEHHUSA SJICKTPOHHBIX BBIYHCIMTEIbHBIX MAIIUH. DTH MAaIIMHBI OOCCIICUHMBAIOT HE
TOJIBKO COKpaIlleHHEe aIMUHHUCTPATHBHO-YIIPABICHYECKOIO IMEepCoHala, HO M, YTO caMoe IIaBHOE, OBICTPBIH, MOJHBIN U
TOYHBIH COOp MaHHBIX, HX TOYHYIO OOpabOTKY M BBIAAauy PEIICHMH, MO3BOJISIONINX OINEPATUBHO YIIPABJIATH CIOXKHBIM
MIPOU3BOACTBOM.

B kadecTBe nIpyroro xapakTepHOTO NMPHUMEpPa MACCOBBIX IMPOIECCOB 00Pa0OTKM JaHHBIX MOXKET CIYXKHUTh 3ajadya
00pabOTKM MEIMIIMHCKUX JAHHBIX (MCTOPU 00JIe3HEH, CTATUCTUYCCKUX OTYETOB M CBOJOK); MOA0OHas paboTa, Oyaydm
MTOCTaBJICHa B JOJHDKHOM MaciuTade, IMO3BOJIUT BBIABHTH Ba)KHBIC OOBEKTHBHBIC 3aKOHOMEPHOCTH PACIPOCTPAHCHUS H
TEUCHHUS Pa3IUYHBIX OOJIe3HEH, ONeHWBAaTh A(M(OEKTUBHOCTh PA3IHYHBIX CPEICTB JICUECHUSA W TPODQHIAKTHKH H
paIMOHAIEHO OPTaHU30BaTh MEAMIIMHCKYIO CIIYKOY.

[IpuMeHeHe aBTOMAaTHYCCKUX OMOMMOTpadUICCKUX TOWCKOBBIX CHCTEM HMMEET HCKIIOYNTEIHRHOE 3HAUCHUE IS
pa3BHUTHS Bcex objacTel HayKH M TEXHHKH. B HacTosimee BpeMsi UMeeT MEeCTO KOJIOCCAIbHBIN POCT Yucia myOIuKaui
I1a BCEM OTPACIIM 3HAHUH W CIICIIMAJUCTHI HE B COCTOSHHUM CJICIHUTH 3a JIUTEPATYPOU NaKe B CBOMX Y3KHX OOJIACTSX.
[Tonoxenune ycyryomsieTcs TeM, 9TO BEChbMa BaXKHBIC CBEIEHHS IO HEKOTOPHIM BOMPOCAaM TIOMEIIAIOTCS B CTaThAX,
KOTOpBIE TI0 CBOEH OCHOBHOM TEMaTHKE OTHOCATCS K IPYTUM 00JIacTsIM 3HAHUH.

B cBs3u ¢ TPYyAHOCTAMH IIOMCKAa HYXXHOW JHTEpaTyphl 3adacTyi0 Jierde IPOW3BECTH 3aHOBO TOT WJIM HHOM
SKCIIEPUMEHT, Y€M HaWTH €ro OMHCAHHE B JIUTEPATYpPE, MaXKe €CIU U3BECTHO, UTO TAKUE IKCIEPUMEHTHI YK€ JEIaIUCh.
Bce 3T0 nmpuBOIUT K TOMY, YTO OTPOMHBIE 3aNachl 3HAHUM U JJOCTUKEHUN YEJIOBEUECKOM MBICIHM MCHOJIB3YIOTCS J1aJeKO
He mosmHOCThI0. Ceifdyac MMpoKo BeayTcs pabOThl MO CO3MAHHUIO W MPUMEHEHHUIO PA3IMIHOTO poia MH(POPMAIMOHHBIX
MTOUCKOBBIX OMOIMOTPaPHUECKIX CHCTEM, M UMEETCS sl PAKTUUECKH JIEHCTBYIOIINX CHCTEM.

dakrorpaduueckie HHGOPMAIMOHHBIE CHUCTEMBI OYIyT MPEACTaBIATh COOOM HOBBIM ypOBEHb AaBTOMATH3aI[HU
YMCTBEHHBIX IponeccoB. OHU MOJDKHBI MO3BOJUTH HE TOJIBKO HAXOIUTh COOTBETCTBYIOIIYIO JUTEPATypPy IO TOMY HKJIH
WHOMY BOIIPOCY, HO U IPOU3BOIUTEH JOTHYECKHH aHAIM3 W COIOCTABICHUE COACPIKAHUS pPAa3IMYHBIX CTaTed M KHHT,
BBIABIIATH MPOTHBOPEYHE KaK BHYTPH JAHHOTO JOKYMEHTA, TaK M MEKIY BHOBb BBOAMMBIMU B MAIMHY CBEACHHSIMH H
CBCIICHUAMH, YK€ HMCIOIIMMHCS B MaIlIMHE, IPOU3BOAUTH OOOOIICHHE CBEACHHM, ITOCTYHAIOIMMX W3 MHOTHX
HMCTOYHUKOB, Y BBISBIISATH HOBBIE (DAKTHI M1 3aKOHOMEPHOCTH SIBJICHUU U IPOIIECCOB.

Takve MamIMHBI B OTIMYHE OT YCJIOBCKA, HC ABJIAACH CMCPTHBIMU, 6y,Z[YT HCIIPCPBIBHO HaKaIllJIMBaTb CBCIACHM,
ILO6LIBaeMLIC YCJIOBCUYCCTBOM B IIPOHECCEC IMO3HAHHA BHCIIHCIO MHpa M CaMOro 4<CJIOBCKaA, 6y,I[YT aHAJIM3UpPOBaTh H
0606H_IaTB OTH CBCIACHHA W BbIJABATh YCJIOBCKY HOBBIC d)aKTBI U 3aKOHOMCPHOCTH, B TOM YHCJIC TAaKHUC, KOTOPBIC
HEBO3MOXHO OTKPBITh OJHOMY Y€JIOBEKY B CHUIIY OI'PaHUYCHHOCTHU €I'0 )XU3HU U BO3MOKHOCTEH WHINBUAYAJIBHOT'O MO3Tra.

IIpumeppb! TUNOBBIX MH(OPMALMOHHO-IOTHYECKHX 32124

st Toro 4ToOBl sICHEee MPEACTaBUTh HAa3HAUCHUE AITOPUTMHUYECKHX S3BIKOB M OCOOCHHOCTH IIPOTPAMMHUPOBAHS
MH()OPMAIMOHHO-JIOTHIECKIX TIPOIIECCOB, MBI PACCMOTPHM
KpPaTKO HEKOTOPBIC THIIOBBIC TPUMEPHI TIOJOOHBIX 3a/1a4, & UMCHHO:

— 00paboTKy MacCHUBOB 3aITHCE;

— HAaKOIUICHUE U MOUCK JaHHBIX B HEPAPXUUCCKUX KIACCU(PUKAIMOHHBIX CHCTEMAaX;

— OubauorpauIeCcKuii MOKCK;

— (akrorpaduuecKkuii MOUCK.

Oo0padoTka MaccuBOB 3anucei

OTOT THII TIPOLIECCOB SABJISAETCA OCHOBHBIM INPH PEIICHHHM SKOHOMHMYECKHMX 3aJad. 3aluchlo Ha3bIBAE€TCS TOYHO
YCTAHOBJICHHBI HAa0Op AAaHHBIX, XapaKTEPU3YIOIIMX HEKOTOPBI 00BeKT mnm mpouecc. Ilpumepamu 3ammceil Moryt
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CIIY)KUTh TOBapHBIC YEKH, OJIAHKH i1 pacdera 3apabOTHOM IUIAaThl, HAPSAAbl HA BBIMOJIHEHHE pabOT, HAKIAaAHbIC IS
MOJTYYCHHUS KaKUX-JIMOO MaTepHalioB U T. A. B objacTu ydera KagpoB IpHMEpaMHU 3aliCell MOTYT CIY>KUTh aHKEThI MU
JUYHBIC JINCTKU, B 3IPAaBOOXPAHCHUN — HCTOPUU OOJIe3HEH, CTATHCTUYECKUE OTYETHI U T. 1. OOBIYHO pa3IMYHOTO pojia
3aIMCH UCTIONB3YIOTCS OOJIBIIMMHE TPYIIIIAMH — MacCHUBaMH, M 00paboTKa MX HOCUT MacCOBBIN xapaktep. Beck mporecc
00pabOTKKM MacCUBOB 3alKCel CKJIaIbIBACTCS U3 PSJa ITAIOB.

1. ®ukcanus 3anuceil Ha nepBUYHOM HOcHTene (ephoKapThl, MephOJICHTHI, OJIAHKU CO CICIMATLHBIMU MAarHUTHBIM
W CTHIM30BAaHHBIM IIPH(GTOM HWIH ONaHKH ¢ TpadUTOBBIMH OTMETKAMH, BOCIPHHHUMAEMbIC HEMOCPEICTBEHHO
YUTAIONTUMH YCTPOMCTBAMH MAIIIMH U Jp.).

2. BBoj 3ammceli B MallIMHY M pa3MeIleHNe UX Ha MarHUTHBIX JIeHTax. Kak mpaBwiio, 11 OOJBIHX 00BEMOB JAHHBIX
(COTHM MWJUIMOHOB 3HAKOB) HCIOJIB3YIOTCS MAarHHTHBIC JICHTHI; MarHUTHBIC IHUCKH W OapaOaHbl HMCIOIB3YIOTCS IS
cpemHUX (AECITKH MHJUTMOHOB 3HAKOB) W HEOONBIIUX MacCHBOB. I103TOMy B KadyecTBE THIIOBOTO CiIydas CIeIyeT
paccMaTpHBaTh UCIIOIB30BaHHE MarHUTHBIX JIeHT (MJI).

3. OOpaboTka MAacCHBOB 3alMCei, HAXOMSIIIUXCS Ha MArHUTHBIX JIGHTaX. 3alMCcH 10 OAHOHW WM TpyIIamMH
TIOCIIETOBATEIFHO TIEPENHUCHIBAIOTCS ¢ MJI B ONEpaTHBHYIO MaMATh MAIIWHBI, TaM 00pa0aTBIBAIOTCS W BHIBOMATCS HA
MarHuTHbIe JIeHTBl. OCHOBHOII OCOOEHHOCTBIO OOpPaOOTKH SBISICTCA TO, YTO OJHWH M TOT K€ alIrOPUTM 00padOTKH
TIPUMEHSETCS KO BCEM OJTHOTHITHBIM 3aITUCSIM MacCHBa, T. €. 00paboTKa HOCUT NapaiieibHO-YuKau4eckutl Xapakrep.

B omnepaTuBKO#l maMATH MalIdHBEI OOBIYHO IPH IMOAOOHBIX IIporeccaX OOpadOTKH BBIAEISIOTCS IMATH 0O0JIACTEi:
00J1aCTh IS pa3MeIIeHUs IPOrPaMMEI (TIpoTpaMMa MOKET TOXKE 10 YaCTsSIM BBOJIUTHCS B ONIEPATHBHYIO MAMSTH), 00J1aCTh
JUIS pa3sMEIICHUS KOHCTaHT, 00JacTh JJIs MpHUeMa TPYIIIbl 00padaThIBaeMbIX 3aIlHcel, padouas 00JacTh I XpaHCHHS
MIPOMEKYTOYHBIX PE3YJIbTATOB M BBIXOJHAS 00JacTh JJIs pa3MEIICHUs 00pa0OTaHHBIX 3amucedl mepel Bhloaueh WX Ha
MJIL.

4. BeiBon 06paboTaHHbIX naHHBIX ¢ MJI Ha edats B hopMe, yAOOHOU ISl YTEHUS WU JATBHEUIIIETO UCITOIH30BAHUS
Ha MalInHax.

O6paboTKa 3ammrceil BKIIIOUYaeT B ce0s He TOJIBKO Mpeodpa3oBaHue JAaHHBIX, HAXOIAIINXCS B 3aIIMCIX, H BBIAAYy UX B
BUJIC 3amucedl apyrod (Gopmbl, HO U TOJIYYCHHE KaKHUX-THOO OOIIMX MOKa3aTeJied M0 BCEM 3allUCsM MacCUBa HIIH
rpynmnaM 3amucedl (HampuMep, IOJCYET OOIIEro KOJMYECTBA M CTOMMOCTH IPOJAHHBIX TOBApOB, €CIHM 3alHCIMU
SIBJIIFOTCS TOBapHBIC YCKW, WIM TOJCYST OOIIed MOTPEeOHOCTH B MarepuaiaxX pasIUYHBIX BHJIIOB, €CJIUA 3alUCSIMH
SIBJITFOTCS 3asIBKM Ha MaTEPUAIbHO-TEXHUYECKOE CHAOXKEHHE, TOCTYMUBIITNE OT MHOTUX MPEATIPUITHHN, U T. 1I.).

B oTmuume OT mWPOIECCOB MaTeMaTUYeCKHX BBIYUCICHHM B MOJOOHBIX TNpoleccax o0paboTKu HH(POpMALUU
HauOOJBIIYI0 TPYIHOCTh MPEACTABIISCT HE MOCTPOCHHUE aIrOPUTMOB BBIYHCIICHHI, & OPraHu3alys 0OpalieH!i K JaHHbIM
(ux omo3HaBaHWE, BRIOOPKA HYXKHBIX BEIMYUH M3 3aMHUCEH, MEPECTPOCHUE 3amlKceli, BBOJ U BBIBOA U T. 1.). [loatomy B
AITOPUTMHUYECKUX S3BIKaX, MpPEAHA3HAYCHHBIX I 00paOOTKM HWHOOPMAIMM, Ba)XHOE MECTO 3aHUMAaeT METOIHKa
ONMCAHM JaHHBIX KaK HWCXOOHBIX, TaK MW pe3yAbTHUpYIOMUX. PaccMoTpuM, Hampumep, CIACAYIOIIYIO 3aIlucCh,
MIPEJICTABIIAIONIYIO COOOH OTYET HEKOTOPOTO MPEATIPUATHS O HATMYNHU KaJPOB:

Homep npexnpusitus: 2462;

JlaTa coctaBjienus otyera: 25.05.66;
Obmiee yucja0 pabOTHUKOB: 698;
HaauyHoe 4uca0 padoTHHKOB: 650;
BoabHbIX: 24;

B ormyckax: 15;

B xomanaupoBkax: 6;

OTCYTCTBYIONIUX 1O APYTAM NPUYIMHAM: 3.

[Ipenmnonoxum, 4ToO MOJOOHBIC OTUETHI NPEACTABIAIOTCA MHOTUMH MPEANPUIATUSIMHU, U OHHU JOJDKHBI 00padaThIBaThCsI
¢ momomeio DI[M. SlcHO, 9TO, Tak Kak BCE OTH OTUYETHl MMEIOT OJMHAKOBBIA (opMaT, TO HA MATHUTHYIO JICHTY
JIOCTATOYHO 3alUChIBATh TOJILKO CaMH 4YKCiIa 0€3 COOTBETCTBYIOIIUX HA3BaHWH NMAHHBIX, T. €. MOXHO IMEPEUUCIICHHUEC
HA3BaHWH JaHHBIX C YKa3aHHEM HMX Pa3psIHOCTH W BHIA 3a7aTh OJWH pa3 B caMO IporpaMMe oOpabOTKH B BHJEC
CIIEIMAJIBHOTO ONMKCcaHus JaHHBIX. [[0Jb3ysCh 3TUM ONMCAHWEM JIAHHBIX, MAIIMHA 0 CHEIUAIbHON IpOorpaMMe CMOMKET
BBICTIUTh W3 CIUIOIIHOM IOCIEAOBATEIFHOCTA YHCET Ha MAarHUTHOW JIGHTE 3aIliCh, OTHOCAIIYIOCS K JIOOOMY
UHTEPECYIONIEMY Hac NPEANPUATHIO, a TAK)KE BBIICIUTh U3 BHIOPAHHOH 3amucH JitoOble TpeOyeMble TaHHbIe (HAalpuMep,
YUCIIO OOJBHBIX WM YUCIO KOMaHIUPOBAHHEIX ).

Takum o0pazom, [UISI KaXXIOrO0 MAacCHBa, COJEPIKAIlero OJHOTHUIIHBIE 3alHCH, JOJDKHO OBITh CHENaHO TOYHOE
onucanue (opmara 3amuced, ykazaHo oOliee UX YUCIIO W TOPSAOK PACIONOKEHHs HAa MarHUTHOH JeHte. [logoOHbIe
ONUCaHUsI, ClIeJIAHHbIE JUIsl BCEX TUIIOB 3allMCEMN, yYACTBYIOIIMX B 3a/laue, ABIISIIOTCS HEOThEMIIEMOM COCTaBHOM 4acTbiO
mporpaMmbl. MeTOIMKa COCTaBJICHHS TAKUX OMUCAHUHN OYyIeT MOapoOHO pacCMOTPEHA B TabHEHIIIEM.

HaxonyieHue v nmouck AJAHHBIX B HEPAPXUIECCKUX K.]'[aCCI/I(l)I/IKaHHOHHI)IX CucTeMax

BecbMma pacnpocTpaHEHHBIM CIOCOOOM OpraHM3aliid MH(MOPMAIUH O OOJNBIINX KOJHYECTBAX PA3IMYHBIX O0BEKTOB
ABJIACTCA HMCIIOJIB30BAHUC HMEPAPXUIYCCKHUX (T. €. MHOI'OYPOBHCBEIX, Z[peBOBI/IIIHBIX) KHaCCI/Id)I/IKa]_[I/IOHHbIX CUCTEM.
IIpuMmepamMu TakuX CHCTEM MOTYT CIY)KHTh YHHBEpCalbHas JecaThuHas kinaccudukamus mureparypsl (YK), enuHas
JACCATUYHAA KHaCCI/Id)I/IKaHI/ISI MaTCpHaJIbHBIX IIPOAYKTOB, PAa3JIUMYHBIC YaCTHBIC ACCATHUYHBIC KJIaCCI/Id)I/IKaTODBI
MaTepHANbHBIX MPOAYKTOB (KiIacCH(UKATOpP IpOKaTa YEPHBIX METAUIOB, KIIacCH(DHKATOpP IMOJIYIPOBOIHUKOBBIX
npubopoB W T. 1.). Bce wHepapxuueckue KiIacCH(PHKAIMOHHBIE CHCTEMBI CTPOSATCA IO OOINeMYy MPUHIUIY:
KJIaccuuIHpyeMas COBOKYITHOCTh 00BEKTOB JASIUTCS CHavYaa o OCHOBHOMY MPH3HAKY (HAIIpUMeEp, 10 Ha3HAYCHHUIO) Ha
HECKOJIbKO KPYIHBIX KIJIACCOB, 3aTeM KaXIbIH KJacc ACIUTCS MO ONpPEACICHHOMY IIPU3HAKYy Ha PAJl MOAKIACCOB,
KOTOpBIE, B CBOIO Ouepelb, ACIATCA Ha Ipyrue Oojiee MEIKHe Ioapas3iciieHus (THIBI, BUABI M T. 1.). B pe3ympraTe
oOpa3syeTrcs Knaccu(UKaIMOHHOE IepeBO, OTpakarollee BEIOPAaHHYIO CXeMY JCJICHHS COBOKYITHOCTH IPEaMETOB. JlepeBbs
HE 0053aTeIbHO TOJDKHBI OBITh CAMMETPHYHBIME U UIMETh OJMHAKOBOE YHCIIO YPOBHEH BO BceX BeTBsAX. He o0s3arensHO
TaKXe, YTOObI OBLIO OJJMHAKOBOE KOJIMYECTBO PAa3BETBICHWUH B KaXKIOW TOUKEe JelieHUs. B Hamboiee MpOCTHIX CITydasx
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OCHOBaHHE KJacCH(PUKAIIMOHHON CHCTEMBI BRIOMpAETCS MOCTOSIHHBIM JJIS BCEX YPOBHEH aepeBa (Hampumep, uuciao 10),
MPaKTUYECKHU K€ HE BCE BO3MOXKHOCTH JCIEHUS UCIIONB3YIOTCS cpa3y (T. €. IPU COo3AaHuM cUcTeMbl). Ha kaxxaoM ypoBHe
OCTaBJISIOT 3allacHble MOAPA3JCIICHUS KIACCU(PUKAIMKM, O0CCICUYMBAIONINEG BO3MOXHOCTh BKIIIOUCHHSI HOBBIX
Pa3HOBUAHOCTEH OOBEKTOB.

B mporecce paboThl KiaacCH(DUKAIMOHHBIE CHCTEMBI MOTYT IOMIOJHATHCS U Pa3BHUBAThCSI KaK B HaIPaBICHUH
3ar0JTHEHUS CBOOOMHBIX KIIACCH(HUKAIMOHHBIX PYOPHK Ha pa3IMYHBIX YK€ HMCIOIIMXCS YPOBHIX, TaK M B HAIPaBICHUH
HapallMBaHUs HOBBIX YPOBHEH B TeX WM MHBIX BETBAX. IS TOro 4ToOBIl BHECTH KOHKPETHBIH OOBEKT B 3aJaHHYIO
KJIaCCU(DHUKAITHOHHYIO CHCTEMY, eMy HEOOXOIUMO IPHUITHCATh MHOTOITO3HIIMOHHBIA KO, KaKIas U3 MO3UIUH KOTOPOTO
oTpeneNsieT HoMep KIacCH(UKAIMOHHOTO IOApa3eiICHHs Ha COOTBETCTBYIOIIEM ypPOBHE, IIPHYEM HOMEpP IO3HIIMH B
KoJie (CIeBa HampaBo) YKa3sIBaeT HOMEP YPOBHS JepeBa CBEpPXy BHHU3. Tak, HalpUMep, TPEX3HAYHOE ACCITHYHOES YUCIIO
COOTBETCTBYET TPEXYPOBHEBOMY JEPEBY B ICCATHYHON CHCTEME KIIAcCH(MDHUKAITMH, IPHYEM CTApIIHA pa3ps YKa3bIBacT
HOMEP KITACCH(PHUKAITMOHHOTO TIOApa3AciICHNs Ha BEpXHEM YPOBHE, BTOPOH pasps — Ha CpeIHeM ypOBHE W MIIQIIIAH
paspsa — Ha HIDKHEM YPOBHE.

IIpuMepoM uepapXHUeCKOi JeCATHIHONW KIIACCH(MUKAITHOHHON CHCTEMBI MOKET CITYKHUTh CIIEIYIOIIasl CHCTEMa ydeTa
kaapoB. JlomycTmM, YTO BECh JHMYHBIA COCTAaB CHadajga JCIUTCS Ha OCHOBHBIE KJIAcChl B 3aBHCHMOCTH OT
MIPOU3BOJICTBEHHONW Kareropuu (HeKBaIH(pHUIMPOBAaHHBIE paboune, KBaIH(PHUIMPOBAHHBIE paboune, CpeIHUN
TEXHUYECKHUI IepCOHAaJl, NHKCHEPHBIA COCTaB, Hay4YHbIE PAOOTHUKH, aAMUHHCTPATUBHEIN COCTaB, BCIIOMOTATEILHBIM
COCTaB). 3aTeM KaKhas U3 dTUX KaTEropuil AETUTCS Ha OoJiee y3KHE KaTeTOPHH, HAIpuMeEp, padouue — Mo pa3psuam,
Hay4YHbIE PaOOTHUKKM — IO y4YEHBIM CTemeHsM (0e3 ydYeHBIX CTeleHeld, KaHIuaaThl HayK, JOKTOpa HAyK, HICHBI-
KOPPECIIOHACHTH U akafeMuku). Jlajee MOXXHO TpeACcTaBUTh cebe JeNeHHE Ha TPEThEM YPOBHE IO CHEIUATHHOCTU
(Hampumep, A HAYYHBIX PAaOOTHUKOB: MAaTEMAaTHUKH, (PU3UKH, MEXaHUKHU, DJICKTPUKH, PAIUCTHI), HA YETBEPTOM yYPOBHE
— 10 cTaxy padotsl (0 5, ot 5 1o 10, ot 10 mo 15, ot 15 mo 20, cBeimie 20 eT), Ha IATOM — IO Bo3pacTy (10 25, oT 25
1o 35, ot 35 10 50, ot 50 1o 65, cBhIIe 65 NET).
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K cnuckam awded

PUC. 2. Cxema nepapxudeckoit K1acCu(HhUKAIIMOHHONW CHCTEMBI [UIS y4eTa KaJIpoB.

I[J'ISI IMOMCKa 4YCJIOBCKA, OTBCYAIOIICTO OIIPCACIICHHOMY Ha6opy IIpU3HaKoOB, HCOGXOZ[I/IMO 3a1aTb COOTBCTCTBYIOH_[I/Iﬁ
MHOFOHOBHHHOHHBIﬁ KOoa, Kaxjgasa M3 HO3I/ILII/Iﬁ KOTOPOI'0 YKa3bIBaCT HOMCP pY6pI/IKI/I Ha COOTBCTCTBYIOIIIEM YPOBHC.
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Hampumep, xon 53133 6yaer o603HaYaTh: HAYYHBINM PaOOTHUK, JOKTOP HAYK, MAaTEMATHK, CTaX paboTsl oT 10 mo 15 ner,
Bo3pacT Mexay 35 u 50 romamu. [Torck 00BEKTOB MO 3aJaHHBIM MPU3HAKAM OCYIICCTBISCTCS MYyTEM MPOCICKUBAHUS
nepeBa cBepxy BHu3. CHauanga OPOCMAaTPUBAETCS CIHCOK IOAPA3NICICHUI BEPXHETO YPOBHS U TaM HAXOIUTCS
MIPU3HAKOBBIN KO/, COOTBETCTBYIOIIMN IHU(pPe cTapuiero paspsiaa 3agaHHOro s mowcka konxa (53133). Tam xe
yKa3pIBaeTCs aJpec, TJe HaXOAWTCS B IaMATH MallWHBl CIUCOK, NPEICTABISIONIMA CcO0O0i BTOpPOW YPOBEHBb
KJIACCU(UKAIINH, OTBETBISIONIMICS OT JAHHOTO MOJpa3/icicHUs. AHAJIOTHYHBIM 00pa3oM NPOCMATPUBACTCS STOT
CIIMCOK U MPOUCXOTUT MEPEXOJ] K CIIUCKY TPEThEro YPOBHS. DTOT MPOLECC MPOJIOIHKACTCS JI0 TeX IMOp, MoKa He OyneT
JOCTUTHYT CHHCOK CaMOTO HWKHETO YPOBHSA, KOTOPHIA YKa3bIBaeT YK€ Ha CIIMCOK OOBEKTOB, OONAJAIONIMX BCEMHU
3aJJaHHBIMU TIPU3HAKAMU.

Ha pumc. 2 mnpuBeaeH mnpuMmep IOAO0HOW KiIacCH(HUKAIIMOHHONH CHCTeMBl. Hanm kioeTkaMu yKa3aHBI anpeca
COOTBETCTBYIOIIUX SYCCK (B3ATHIC OPHEHTHPOBOYHO). BHYTpH KIIETOK CBEpXY yKa3aHBI 3HAYCHHS KOJOB IPHU3HAKOB 10
COOTBETCTBYIOIINM ITO3UIIHASM, IIPUIEM €CIIH SYEHKH PACIIOIOKEHBI MTOAPSI, TO OTH 3HAYEHUS MOTYT B SBHOM BHJE HE
xpaHuTbcsd. CHU3Y IOJ KJICTKaMH, COOTBETCTBYIOIIMMM Komy 3ampoca 53133, yka3aHbl ajpeca HadallbHBIX SUeeK
MMOJICIIMCKOB, OTXOIAIIHNX OT JAHHBIX KjIeToK. Hampumep, aapec 28129 B3sAT yclOBHO Kak aApec SUYCHKH, B KOTOPOH
XPAHSTCS TaHHBIE O CIEITUAIICTE, 00IaAaroIeM MPU3HAKAaMH, OTBEUAIOIINMHA STOMY KOIY.

OCHOBHBIC TPYAHOCTH, KOTOpBhIC BO3HHUKAIOT NPH peaTu3allid HepapXWUIeCKUX KIACCH(MUKAIMMOHHBIX CHCTEM Ha
AJICKTPOHHBIX IU(POBBIX MAaIIMHAX, CBSA3aHBI C TEM, YTO B TPOIECCE HMX OIKCIUTyaTalldd MIPOUCXOIUT H3MEHEHHE
KJIACCU(MKAI[MOHHOIO JepeBa M COCTaBa OOBEKTOB, MH(MOpMAIlUS O KOTOPBIX HaKalIuBaeTcs. [lodToMy B Takux
cucTeMax, Kak NpaBUJIO, HE MPEACTABISAECTCA BO3MOXHBIM 3apaHee NPEAYCMOTPETh IOJHOCTBIO CTPYKTYPY HE€peBa U
OCOOCHHO KOJIMYECTBO OOBEKTOB, KOTOPbIE OYAyT OTHOCHUTHCS K pa3HbIM pyOpuUKaM KiacCH(PUKAIMH., ITO
00CTOSATENBCTBO HE IMO3BOJSACT 3apaHee IMPOU3BECTH TOYHOE paclpeiesicHHe BCero o0beMa MaMsiTH MallvHbI (B
OCHOBHOM, MAarHuTHBIX .HCHT) n B IIPOLECCE pa6OTBI qacTO MNPHUXOOUTCA IIPOHU3BOJUTH IIOJTHYIO HIWM YaCTHYHYIO
repe3anuch 3anoTHeHHBIX MJL.

B Hacrosiee BpeMs pa3pabaThIBaIOTCS CICIHANBHBIE CIIOCOOBI THOKOM ampecalnuy M 3amuck Ha MJI Takux cucreM,
HCKITIOYAIOIIUE HEOOXOUMOCTh TepE3aucy U 00SCIICUUBAIOIINE BO3MOKHOCTh 3PPEKTUBHOIO UCTIOIb30BaHUS 00beMa
MJIL. OaHa U3 TakuX METOAMK, Ha3bIBaeMasl aCCOLMATUBHBIM IIPOrpaMMHUPOBAHKEM, OYIET MOAPOOHO pacCMOTpEeHa HaMHU
B manmpHeieM. HemocTaTkoM HepapXUYecKuX KIAaCCH(UKAIMOHHBIX CHCTEM SBJISCTCS TO, UYTO C HMX IOMOIIBIO TPYIHO
MIPOU3BOAMNTE TMOUCK OOBEKTOB, OTHOCSIIMXCS OJHOBPEMEHHO KO MHOTUM KIacCCH(DHKAIIMOHHBIM MOJPa3ACICHUIM
(MHOTOACTIEKTHBIA TIOMCK), a TaK)Ke Ype3BblUaliHAs CIIOKHOCTh M TPOMO3JKOCTh 3THX CHCTEM, 3aTPYIHSIONIAs HX
JKcILTyaTanuio. KpoMe Toro, mepapXuyecKue CHUCTEMBI IPH BCEH CBOEH CIIOHOCTH BCE )K€ HE OTPaXKaroT IMOJTHOCTHIO
BCEro MHOrooOpasus KIacCH(PHUKAIUA OOBEKTOB. YKa3aHHBIC HEIOCTATKH IPHCYIIH, B YACTHOCTH, W YHHUBEPCATbHOU
JECATUIHON CHCTeMe KiTacCH(DHUKAITIH JINTePaTyphl, B CBA3H C UeM celiyac MPUMEHSIOTCS ApyTHe O0ojiee THOKHUE CUCTEMBI,
HaInpuMep CUCTEMbI, OCHOBAHHBIEC Ha JIECKPUIITOPHOM TIPUHIIHIIE.

bubaunorpadguyeckuii JeCKPUNTOPHbII MOUCK

Jeckpuntopubie  WH()OPMAITMIOHHO-JIOTHUECKHE CHUCTEMBI HAKOIUICHHS, XpaHEeHHWs, oOpabOTKM W TOHCKa
oubnuorpaduueckoil MHGOPMAIMU IO CHOCO0y OpraHM3alud HHOOPMAIMK B MaMSATH MAaIIHHBI MOXHO YCJIOBHO
pa3lenuTh Ha IBa OCHOBHBIX THITA: IIPOCTEHINME TECKPHUIITOPHBIC CHCTEMBI 0€3 TPaMMAaTHUKH M JECKPUITOPHBIC CUCTEMBI
C TPaMMAaTHKOM.

PaccMoTpuM CYIIHOCTh MPOCTEHIIET0 ACCKPUITOPHOIO MeToja Moucka JmTepaTypbl. CojepaHue KakJIoro
JINTEpaTypHOr0 MCTOYHWKA (KHWTH, KypHajla, CTaTbH, COOPHUKA W T. JI.), HA3bIBAEMOTO JJIsi KPATKOCTH JIOKYMEHTOM,
MOJKET OBITh MPEJCTABJICHO B OOIIMX YepTax MPH MOMOINM HaOopa XapaKTEPHBIX JJIS JaHHOTO TEKCTa CJIIOB. DTH CJIOBa
HAa3bIBAKOTCA KJIIHOYCBBIMU CJIOBAMU JIA HAHHOTO TCKCTA. B Pa3iIM4YHbIX TCKCTaX, ITOCBAIICHHBLIX OI[HOI>'I A TOH XKe
TECMATHKC, Ha6op KIIFOUEBBIX CJIOB MOXXET CUJIBHO OTJIMYATHCA HE TOJIBKO H3-3a pa3m/1111/1171 B COJACpKaHUU TCKCTOB, HO U
Olaromapsi HAJIMYUI0O CHHOHHMOB, a TaKK€ BO3MOXKHOCTH OIMCHIBATh OJHH W Te€ JK€ IOHATUSA Pa3IUYHBIMU
dhopmyaupoBkamMu. I TOCTPOSHHUS MOMCKOBOM CHCTEMBI M3 BCET0 MHOI000pa3us KIIOYEBBIX CIIOB, BRIOPAHHBIX U3 psa
XapaKTEPHBIX IS JaHHOH TEMAaTHKU TEKCTOB, COCTABIISICTCS CTaHAAPTHBIN HA0OP TEPMUHOB CO CTPOro (PHUKCHPOBAHHBIMU
3HAYCHHUSIMHM, B KOTOPOM YCTPaHEHbl CHHOHHUMBL. JTH TEPMHUHBI, IIPEACTABIACMbIC OTACIbHBIMU CIIOBAMU WM TPYIIIIAMH
CJIOB, HA3BIBAIOTCS JECKPHIITOPAMH, a HAa0Op TakMX TCPMHHOB — CJIOBapeM IeCKpunTopoB. Hampumep, cTaths 00
AJITOPUTMHYSCKHX sI3BbIKaX, MPEAHA3HAUCHHBIX I MPOTPaMMHUPOBAHMS HHGOPMAIMOHHO-TOTHYSCKUX 3aJad, MOXKET
OBITH ONHMCAaHa HAOOPOM IECKPHUIITOPOB: NPOSPAMMUPOBAHUE, ANCOPUMMUYECKULl S3bIK, UHGOpMayus, r02uveckas
obpabomka, eviyuciumenvras mawiuna. Jag KaKIoro W3 AOKYMEHTOB, OOpa3yIOIIMX MAacCHB, B KOTOPOM JIOJDKEH
IIPOU3BOIMTHCS TIOUCK, COCTABIISIETCSl HA0OP IECKPHUIITOPOB, Ha3bIBAEMBIH TIOUCKOBBIM 00pa30M JJAHHOTO JIOKYMEHTA.

JL1st TToMCKa JIUTepaTyphl IO OIPeIeICHHOMY BOIPOCY 3aKa3yuK JAOKEH C(hOPMYJITHPOBAThH CBOE TPEOOBAHHE B BHIE
ITIOMCKOBOTO 00pa3a 3ampoca, KOTOPBIH Takke JODKEH MPEICTaBIATh COO0H HAOOP MECKPUITOPOB, XapaKTCPHU3YIOIIHX
3ToT Bompoc. OOBIYHO 3aKa3urWK HE 3HAET TOYHO CJIOBaph JECKPHUIITOPOB M B 3alpocax YacTo YIIOTPEOISIeT CHHOHUMBI
JECKPUTITOPOB WX OJM3KHE BBIpaKeHUs. [109TOMY TEpBBIM 3TAIOM TIOWCKA SIBIISETCS TIEPEBO 3ampoca 3aKka3unka Ha
SI3BIK JTIECKPUTITOPOB, MMEIOMIUXCS B CJIOBape. 3aTeM IMPOM3BOAMUTCS IMOUCK IOKYMEHTOB, IEIBI0 KOTOPOTO SBISETCS
OTIpEIICIICHIE TOKyMEHTOB, HA0OPHI IECKPUIITOPOB Y KOTOPBIX COOTBETCTBYIOT HAOOPY JECKPUIITOPOB 3aIIpoOca.

Bompoc 0 kpuTepHH TakOTO COOTBETCTBHS SBIIIETCS JOCTATOYHO CIIOKHBIM BOIIPOCOM. B mpocrefimem ciydae B
KadecTBE KPUTEPHsI COOTBETCTBHS IPUHUMACTCS YCIOBUE HAIWYHSA BCEX JACCKPHUITOPOB 3ampoca CPeau IEeCKPUIITOPOB
JMIOKyMeHTa. MacCHuB MEeCKPUIITOPHBIX HAOOPOB JOKYMEHTOB MOXET OBITh IOCTPOCH ABYMsSI PA3IMIHBIMH CIIOCOOaAMHU:
TIPSIMBIM ¥ HTHBEPCHBIM. [1pu mpssMoM crtoco0e B TTaMsATH MalTUHBI ITOCIIEIOBATEIHHO 3aMCHIBAIOTCS HOMEPa JOKYMEHTOB
(wu npyrue naHHbIE, MOKA3BIBAIOIIE HX MECTOHAXOXKICHUE) U 32 KaXKIBIM HOMEPOM JOKYMEHTA YKa3bIBAIOTCS BCE KOMIBI
JIECKPUTITOPOB, OTHOCSIIMXCA K Hemy. IIpoliecc momcka 3aKi09aeTcs B IMOCIEIOBATEIFHOM CPAaBHCHUU JUTSI KAXIOTO
JIOKyMEHTa BCEX MECKPUIITOPOB 3ampoca € JASCKPUNTOPAMH ATOTO JOKYMEHTa W BBIACICHUU TEX JOKYMEHTOB, IS
KOTOPBIX BBIMOTHICTCS KPUTEPHU COOTBETCTBUSA. OOBIYHO ATy MPOCTEHINYIO CXEMY IMOMCKa yCOBEPIICHCTBYIOT IyTEM
paszieNeHusi BCEr0 MacCHBa JOKYMEHTOB Ha HEKOTOPBIE Pa3feibl ¢ TeM, YTOOBI MMPOU3BOAUTH MPSIMOU JTECKPUIITOPHBIHA
MIOKCK HE TI0 BCEM JIOKYMEHTaM, a 10 UX YaCTH, OTHOCSIIIEHCS K TpeOyemoii pyopuke.
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Jleckpuntopst

Homepa noxymeHTOB
HanmeHnoBanus Koppt

BreruncnurensHas

0101 |0031, 0034, 0038, 0045, 0049, 0101
MallluHa

Jlorngeckas obpaborka | 0102 |0012, 0026, 0031, 0046, 0049, 0082

Anropurmudecknit 31k [ 0105 (0003, 0022, 0027, 0031, 0049

DKOHOMHKA 0205 10031, 0168, 1342
IIEPT 0340 10010, 0031
Onrumuzarnus 0520 |0612, 0831, 1342

PUC. 3. [Ipumep AeCKPUNTOPHOTO MACCHBA JOKYMEHTOB, IIOCTPOCHHOTO II0 HHBEPCHOMY IPUHLUILY.

[Ipu wHBepcHOM cmocobe 3a OCHOBHBIE TIO3HMIMM XpaHEHUs WH(OpMalMu TMPUHUMAIOT HE JOKYMEHTHI, a
JIECKPUIITOPBI. JI7s KaXAOro MEeCKPUNTOpa 3alUCHIBAIOTCA BCe HOMEpa IOKYMEHTOB, KOTOPHIE HMEIOT B CBOUX
MTOMCKOBBIX 00pazax 3TOT AecKpunTop. [IoMck HYXHBIX TOKYMEHTOB, OTBEYAMOIIUX 3aJaHHOMY Ha0Opy IECKPHUIITOPOB
3ampoca, OCYIIECTBISIETCSI MyTeM OOpalleHHs B CJIOBape JECKPUNTOPOB K TEM AECKPHUITOpaM, KOTOPhIE UMEIOTCS B
3arpoce, W BBHIMTUCHIBAHUS BCEX HOMEPOB JOKYMEHTOB, KOTOPBHIE OTHOCSTCS K KaKJIOMY U3 ATHX JECKPHIITOPOB. 3aTeM
MIPOU3BOAUTCS OTOOP HYXHBIX IOKYMEHTOB IyTEM TOCJIEIOBATEILHOTO CPAaBHEHHS HOMEPOB JJOKYMEHTOB, OTHOCSIIIHXCS
K pa3HBIM JIECKPUIITOPaM, YKa3aHHBIM B 3ampoce. OTOOpaHHBIMU CUUTAIOTCS T€ JOKYMEHTHI, HOMEpa KOTOPBIX OKa3aJHCh
oOIMMH 1S BCEX JECKPUIITOPOB, YKa3aHHBIX B 3a1poce.

Ha puc. 3 nokaszan mpuMep MOCTPOCHUS AECKPUIITOPHOTO ciioBaps. Ecmu, HanmpuMep, TpeOyeTcss HalTh JIUTepaTypy
[0 aJITOPUTMUYECKUM SI3BIKAM ISl IPOTPaMMHUPOBaHUSI IKOHOMHYECKUX 3aaad, perraeMbix Metogom [1EPT, To 3ampoc
MOJXKET OBITh CJIeNlaH B TAKOM BHUJIE:

0105, 0205, 0340.

OtoMmy 3ampocy oTBedaeTr MokymeHT ¢ HomepoMm 0031. Kak mpu mpsmoM, Tak ¥ MpU WHBEPCHOM CIIOCOOE MOMCKa
BO3MOJKHBI JIPYTM€ KPUTEPHH COOTBETCTBHUS JOKYMEHTOB 3alpocy, a HE TOJBbKO IOJHOE COBMAJCHHE JECKPUITOPOB.
WHoraa AecKpUnTOphl 3allpOCOB JCIATCS Ha KaTErOPWH, YKa3bIBAIOIIME MX Ba)KHOCTh, YTO YUHUTBHIBACTCS MPH IMOMCKE.
WHorga anropuT™ moucka mpeaycMaTpUBaeT B CIydae OTCYTCTBHS MOMXOISIIUX JOKYMEHTOB BBIJIAUy IPYTHX, OJM3KUX
10 CMBICITY JISCKPHUIITOPOB, YTO TIO3BOJISAET 3aKa3YMKY YTOYHUTH WIIK U3MEHUTH 3aIpoc.

B 3toMm mpocreiinieM BUAE NECKPHUIITOPHOTO MOKCKA, JECKPUIITOPBI, OTHOCSIINECS K JOKYMEHTaM, U JICCKPHUIITOPHI,
BXOJIAIIME B COCTaB 3ampoca, MPEJCTABISAIOT COOOW MPOCThIe HAOOPHI, HE CBS3aHHBIC KaKOH-TUOO TpaMMaTUKO; B
YaCTHOCTH, TIOPSJIOK UX PACIIOJIOKEHUS POJIA HE UTPaeT.

Takoii mpocrtelinmmii coco0, OJHAKO, MPUBOAUT JIMOO K BBIJAYC H3JIUIIHUX JOKYMEHTOB, HE OTHOCSIIUXCA K
HMHTEPECYIOLIEMY BOIIPOCY, JIN00, HA000POT, K MPOIYCKY (MIOTEePE) HYKHBIX JOKYMEHTOB.

Hampumep, o Bompocy, coaeprkaiieMy 3 IeCKpUIITOpa: YCTPOMCTBO, MporpaMmma, BEIpabOTKa — MOTYT OBITh BBIAHBI
JIOKYMEHTBI 00 YCTPOMCTBaX IS BEIPAOOTKHU IIPOTrpaMMBI, THOO HHPOPMAITUA O MTPOrpaMMe BBIPaOOTKH yCTPOMCTB, JTHOO
0 BBIPA0OTKE MPOTrPaMMBI ISl YCTPOUCTB.

bonee b heKTUBHBIME ABISAIOTCS JTSCKPHIITOPHBIC MTOMCKOBBIC CHCTEMBI C TPAMMATHKOH, B KOTOPBIX JECKPHUITOPHI,
OTHOCSIIHECS K JOKYMEHTaM, M ISCKPHUIITOPHI, BXOAAIIHE B COCTaB 3alpOCOB, CHAOXKAIOTCS TOTOJHUTCIBHBIMU
CUMBOJIAaMH, YKa3bIBAIOITUMH Ha CEMaHTHYECKYIO POJb 3THX ACCKPHUITOPOB (CYOBEKT Ipolecca, OOBEKT Ipoliecca,
aTpuOyT, MpoIece, IpUINHA U T. 1.).

WHorma poib ACCKPUNTOPOB OMNPEACNseTCS WX IIOJIOKeHWeM B Habope, a TakKe HEKOTOPHIMH CHMBOJIAMU,
VKa3BIBAIOIIMMH  CBS3M  MEXKIY  OTHCIABHBIMH  JCCKPHNTOpPaMH. B ATOM ciydae HECKPHUIITOPHBIE TIOMCKOBBIC
CHUCTEMBI TIPUONIDKAIOTCS II0 CBOEMY MPUHIIAITY JEWCTBHSI K ITOMCKOBBIM CHCTEMaM, ITOCTPOSHHBIM Ha OCHOBE
CMEBICIIOBOTO KoaupoBaHus (Hampumep, cuctema Ileppm — Kenrta (CIIA), cucrema HHGOPMAIMOHHOTO ITOMCKA
Hucturyta kxubepaetuku AH YCCP u ap.).

[IpUHIKIT CMBICIOBOTO KOJUPOBAHUS SBJSCTCS OCHOBHBIM JUIS TOCTPOCHHS (hakTorpaguyecKux MH(GOPMAIUOHHBIX
CUCTEM, K PACCMOTPEHHIO KOTOPBIX MBI U MIEPEXOIUM.

dakTorpapuyeckue CUCTEMbI

OCHOBHBIMH IPHHIIMITAMH TIOCTPOCHUS (haKTOrpaUUSCKUX CHCTEM SBIISICTCS MPUHIIAI CMBICIIOBOTO KOJTUPOBAHHMS, T.
€. IOCTPOEHHUE CIICIHATLHOTO (hOpMaTH30BaHHOTO HHMOOPMAIIMOHHOTO SI3bIKa, TO3BOJIAIONIETO 3alMChIBATh (PAKTHICCKUE
CBEJICHUS, OTHOCSIITHECS K TEM WIIH HHBIM 00JIacTSIM 3HAHUH.

OcHOBOW TOJXOOHBIX HH(DOPMAIIMOHHBIX S3BIKOB SBIIICTCA HEKOTOpas 0O0OOICHHAas aOCTpardpoBaHHAs MOICIb
©CTCCTBEHHBIX S3BIKOB, OCBOOOXICHHAS OT IBYCMBICICHHOCTCH MW Pa3IUYHBIX JOMOJHHUTCIBHBIX HSMOIMOHATBHBIX
CPEICTB, CHJIBHO YCIOXKHSIOIMIMX M OOOTaIlaloIMX S3bIK KaK CPeACTBO OOMICHUS JIfoAeHd, HO HE HYXHBIX I
WH()OPMAITMOHHOTO HAKOIUICHHS HAYYHBIX JaHHBIX. VHQOPMArMOHHBIA S3BIK KaK CPEICTBO  OTOOpPaKEHUS
3aKOHOMEPHOCTEH M CBSI3CH BHEIIHETO MHpa JOJDKEH OTPakaTh M €ro OCHOBHYIO CXE€MYy, a MMCHHO, HAJMYHE IBYX
OCHOBHBIX KaTETOPH: 00HEKTOB M OTHOIICHUHA MEXIY HUMHU.

HNudopmarmorHble sS36IKH, IIOCTPOSHHBIE HA OCHOBE CMBICIIOBOTO KOAMPOBAHMUS, BKIIIOYAIOT B ce€0S OOBIYHO YETHIPE
OCHOBHBIE YaCTH;
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a) Habop 0a3HMCHBIX TEPMHHOB, 0003HAYAIOIIMX OCHOBHBIC IPEAMETHI JAaHHOW oOjacTu 3HaHmi. Hampumep, mist
BBIYHCIINTEILHON TEXHUKH TAKMMH TEPMHHAMH MOTYT OBITh ABOMYHBIN pa3psij, MAIIMHHOE CIOBO, aJpec, KOJ OICpalny
HUT. I

SIcHo, YTO BBIOOP 0a3MCHBIX TEPMUHOB HE SBIIIETCS CTPOTO OJHO3HAYHBIM M MOXKET OCYIIECTBIIATHCS B M3BECTHOM
Mepe IPOU3BOJIBHO;

0) HabOp CMBICIOBBIX OTHOIICHUH MeEXAy IpeaMeraMH. B oTiwune OT Oa3MCHBIX TEPMHHOB, KOTOPBIC CHIIBHO
CBSI3aHBl C KOHKPETHBIMH OOJIACTSIMM 3HAHHH, HaOOPBI OAa3UCHBIX OTHOIICHHN 0OJee YHHUBEPCAIbHBI M CXOIHBI IS
pa3nuuHbIX 00JacTel 3HaHUH (BO BCSIKOM CITy4ae, Il MHOTHX O0JIaCTe HAyKH).

IIpuMepsl OTHOINCHMH: OAWH TMPEAMET SBIIACTCS 3JIEMEHTOM Kilacca, MPEACTABISIONICTO IPYrod MpeaMeT; OIMH
MIPEAMET SBIISCTCSA YaCcThIO MPEAMETA; MPEAMET SBIIICTCS CyOBEKTOM MpoIlecca; MPEaMET SIBISICTCS 00BEKTOM Iporiecca
HT. I;

B) HaOOp (popMalbHBIX IPaBUJ (CHHTAKCHUC), TO3BOJISIONINX H3 OCHOBHBIX TEPMHHOB M OTHOIICHHH SI3BIKA CTPOHUTH
0oJiee CIIOKHBIC TEPMHUHBI U OTHOIICHHS, a TAK)KE OCYIIECTBIIATh MEPEX0T MEX Ty WH(OOPMAIIMOHHEIM M €CTECTBCHHBIM
SI3BIKOM;

I) CHCTeMY KOAMPOBAHWS MOHSTHH, OTHOIIEHHH M CHHTAKCHYECKHX IPABHII S3BIKA, MO3BOJISIONLYIO OCYIIECTBISTH
npeoOpa3oBaHue M XpaHEHHEe HHPOPMANNH, TPEACTABICHHOI Ha 3TOM S3BIKE, C TOMOIIBIO IU(POBBIX BHIYUCIHTEIBHBIX
MaIluH. DTa 4acTh I/IHd)OpMaHI/IOHHOI‘O SI3BIKA BKJIFOYAET U3 Ce0s U aJII'OpI/ITMI/I‘-IeCKI/Iﬁ SA3BIK JJIA OIMMCAHHA aJITOPUTMOB
rpeobpazoBaHus MH(pOPMALIMU B MaIlIUHE.

[To cBOMM BO3MOKHOCTSIM aHaJIM3a U JIOTHUYECKON mepepaboTku nHdopMaluu dakrorpaduueckue HHGOPMAIIMOHHBIE
CHUCTEMBl MOTYT pa3iNyaThCsi B CHJIBHON CTENEeHW. B KauecTBE NPOCTEHIIEro BapHaHTa TaKUX CHCTEM MOXKHO
MIPEJICTABUTh Ce0C CHCTEMY, OCYIICCTBISIONIYI0 HAKOIUICHUE WH(POPMAIMK U €€ MPOBEPKY Ha HEMPOTHBOPEYUBOCTH. B
TaKyl0 CHUCTEMY JIOJDKHBI BBOJAMUTHCS HEKOTOPBIC YTBEPIKICHHUSA, U OHA JOJKHA BHIIABaTh OJUH U3 TPEX OTBETOB: «Ia,
HET», KHEU3BECTHO.

OTBeT «aa» CBUAETENBCTBYET O CIPABEATUBOCTU BBEJIEHHOTO AJIS IPOBEPKH YTBEPHKACHUS, OTBET «HET» MOKa3bIBAET,
YTO 3TO YTBEpP)KICHUE MPOTUBOPEUUT TOH MH(OPMALUK, KOTOpas UMEETCsl B MaMATH MAalllHbI, U OTBET «HEH3BECTHO»
BBIAETCS B TeX CIIydasxX, Korzna WHGOpMalUK, UMEIOMICHCS B MallMHEe, HEAOCTATOYHO IJIsl IPOBEPKH MOCTABICHHOTO
YTBEP)KICHUSL.

Takue cucrembl PCAIM3yYKOT HAKOIUICHUC H KJ'IaCCI/I(bI/IKaI_II/IIO JaHHBIX W IIPOBEPKY BBOJUMBIX YTBep)I(,Z[CHI/Iﬁ,
HCIIO0JIB3Ys OCHOBHBIC aKCHOMBI JIOTUKH. B YaCTHOCTH, HO,Z[O6HLI€ CIIpaBO4YHBIC (l)aKTOFpa(I)I/ILIGCKI/IC CUCTEMBI MOI'yT OBITH
CO3daHbl IJIs1 XUMUU U IPOBEPKHU BO3MOKHOCTH HOBBIX peaKuHﬁ, CBOICTB HOBBIX BCIICCTB U T. 1.

HOZ[OGHyIO CUCTEMY MOXHO IPCACTAaBUTH cebe u B oOmactu 3aKOHOAATCJIbCTBA, KOTJa Ka)KHBIﬁ HOBBIM 3aKOH WIJIH
ToIrpaBKa MpoOBCPAIOTCA Ha HCIIPOTUBOPCUUBOCTH BCEM PAHCC IIPUHATHIM 3aKOHAM.

B Oonee cioxxHOM BapuaHTe (akTorpaguueckue CHCTEMbl JOJDKHBI HE TOJBKO TPOBEPATh MPAaBUIBHOCTh
YTBEPXKICHUH, BBOJMMBIX W3BHE, HO M BBIJAaBaTh (haKTHUYCCKHI MaTepHall Ha pa3IMYHbIC BOMPOCHI (OTPEIEIeHHOTO
KpyTa " XapakTepa).

§ 3 AJTTEBPA JTOIMMKU

[Ipu mporpamMmupoBaHur HH(POPMAITMOHHO-IOTHYECKUX 3aJad YacTO MPUXOJUTCS IOJIB30BATBCS PA3ICIIOM
MaTeMaTUYECKOMN JIOTUKH, HA3bIBAEMBIM alTreOpoil JTOTUKH. DTOT pa3jel, OCHOBAHHEBIN HAa IPUMEHEHHUH ajTreOpandecKix
METOJIOB B JIOTHKE, ITUPOKO UCIOIB3YETCs Takke B Teopur DM u TUCKPETHBIX aBTOMATOB.

Anre0Opa JOTMKHM TPEICTaBIsSET COOOMH, Mpekae Bcero, anreOpy BbICKasbiBaHMi. I1oa BhICKa3bpIBaHHEM B ailredpe
JIOTUKH MMOHHUMAIOT BCAKOE IMPEAIOKEHHE, KOTOPOE JTUOO UCTUHHO, JTHOO JI0XKHO; IIPH 3TOM MOXKET UMETh MECTO TOJIBKO
OJHO M3 ABYX YKa3aHHBIX 3HaueHMi (Hampumep, «MockBa — cromurna CCCPy», «cHer — uepen», «9 — HeuyeTHOE
yucino»). OTAeNbHBIE BRICKAa3bIBAHHUS B aJireOpe JOrMKH 0003HauYaloTcs OyKBaMM Kakoro-jin0Oo andasBuTa, Hampumep: A,
B, C... ICTUHHOCTb WM JIOXKHOCTb BBICKA3bIBAHHM HA3bIBACTCS UX 3HAYCHUSIMHU UCTHHHOCTH. B anreOpe JOTMKH MPUHSATO
OTOXICCTBIIATh HCTHHHOCTD BBICKA3bIBAHHUS C YHCIIOM 1, a JIOXKHOCTH BhICKa3bIiBaHUA — ¢ uncioM 0. 3amuce A =1u C =
0 o3Hauaert, uto A ucTUHHO M yTO C N0XKHO. KaXkmoe KOHKPETHOE BRICKA3bIBAaHHE UMECT BIIOJIHE OMpEICICHHOS 3HAUCHHE
HCTHHHOCTH: 3TO IocTossHHas, paBHas 0 win 1. OT KOHKpETHBIX (IOCTOSHHBIX) BBICKA3bIBAHHI CIIEAyET OTIMYATh Tak
Ha3bIBacMbIC IICpEMEHHBIC BhICKa3bIBaHUA. IlepeMeHHOe BBHICKA3bIBAHHE HE €CTh BHICKA3bIBAHHME B IOIJIMHHOM CMBICITIC,
TaKk KaK BOIPOC O €ro MCTUHHOCTH HIM JIOKHOCTH HE MMEET CMBIC/IA, 3TO IIEpeMEHHas IS BBICKA3bIBAHHI
(mpomo3uiioHajabHas MEPEMEHHAs), T. €. CHMBOJI, HA MECTO KOTOPOT'O MOXHO IIOJCTaBHTH ITOCTOSHHBIC BHICKA3bIBAHUS
(MM KMX HAUMCHOBAaHHUS) U KOTOPBIM MOXET IPUHHUMATh IIMIIb [Ba 3HAYCHHS: «HUCTHHHO» H <JIOXKHO», WM
cooTBeTcTBeHHO 1 M 0 (mBoMuHas nmepeMeHHast ). IlepeMeHHbBIC BBICKAa3bIBAHUS (T. €. IPOIMO3HIHOHAIbHEIEC TIEPEMCHHEIC)
0003HaYar0TCss OyKBaMH, OTJMYHBIMU OT TeX OYKB, KOTOPHIMH 0003HAYAIOTCS IOCTOSIHHBIC BhICKa3bIBaHUA. [IpuMeHEHME
[IEPEMEHHBIX BBICKA3bIBAHHMH B aireOpe JOTHKHU CIIYKHUT IS BBIPAXKEHUS BCCOOIIHOCTH; OHO IO3BOJISET (hOPMYIHUPOBATh
3aKOHBI aJIreOpbl JOTHKH IS JIIOOBIX BHICKA3bIBAHHIM.

[IpemMeToM H3ydeHUsS B anredpe JOTUKU SBISIOTCS ABOMYHBIC (HIIH IBY3HAYHBIC) (DYHKIUH, T. €. (DYHKIIUU, KOTOPBIE
MIPUHUMAIOT JIMIIb JBa 3HAYCHHS (KUCTHHHO», «I0XHO»; 0 min 1), U 3aBHCAT OT OJHOW MM HECKOJBKHX JBOMYHBIX
MepEeMEHHBIX. DTO TaK Ha3bIBaeMble (DYHKIIUH alNreOphl JIOTUKH.

W3 ogHOro WM HECKONBKHX BBICKA3bIBAHUHM, MPUHUMAEMBIX 3a IMPOCTHIE, MOXHO COCTABIATH CJIOKHBIC
BBICKA3bIBAHMS, KOTOpPBIE OyAyT [OBOMYHBIMA (YHKIUSIMH IPOCTHIX BhICKa3biBaHub. OObEeIHHEHHE IPOCTHIX
BBICKa3bIBAHMI B CIIOJKHBIE B alreOpe JOTHKHA MPOM3BOAMUTCA O3 ydera BHYTPEHHEro COAep KaHHs (CMBICIA) JTHUX
BBICKa3bIBaHHWM. VICIONB3YIOTCS OMNpPEAeICHHbBIC JIOTMYECKUE oOlepanud (WM JIOTHYECKHE CBSI3H), I103BOJISIONIUE
00beUHATh HEKOTOPHIC JaHHBIE BBICKA3bIBAHUSA (ITOCTOSHHBIC MM IIEPEMEHHEBIE) B Ooyiee CIIOKHBIE (ITOCTOSHHBIC WM
TIepeMEHHBIE).

K YHCJIy OCHOBHBIX JIOTUYECKHUX onepaum“l OTHOCATCA OI€paluu OTpULaHWA, KOHBIOHKIUH, JU3BIOHKIIUH,
SKBUBAJICHTHOCTH M UMILIMKAIIUK. JIorudeckue Orepanuum 3a1ar0TCsA TaOIUYHO KaK (bYHKHHH IMPOCTHIX BBICKA3bIBaHMI.
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OTpuiianue BbICKa3bIBaHUS 4 — 3TO BBICKa3bIBaHUE, KOTOPOE UCTUHHO, KOTia 4 JIOKHO, U JIOXKHO, KOTJa A HCTHHHO;
obo3navaercs yepe3 A u unrtaercs «He Ay. Onepais OTpUIIaHus 3a1aeTcs Tadi. 1.

Tabnuya 1

b

KOH’BIOHKLII/ISI JABYX BBICKA3bIBAaHUNL — CJI0XKHOE BBICKAa3bIBaAaHHUEC, KOTOPOC HMCTUHHO B CIy4a€ HMCTUHHOCTH oboux
BLICKa3I:IBaHI/II>'I, €ro O6p33yIOIJ_II/IX, MU JIO)KHO B OCTaAJIbHBIX CIIydasiX; 0003HayaeTCs qecpes3 A N\ B n autaercsa «4 u B)),'
3HAK JOTHYECKOMH orncpanu /\ IMEET CMBICI COK03a «M» U HA3BIBACTCS 3HAKOM KOHBIOHKIIMH (z[pyroe 0003HaUYCHUE &,
APYyTroc Ha3BaHUEC — JIOTHYCCKOC yMHO)KeHI/IG). OHCpaHI/IH KOHBIOHKIIWH 3aJaCTCs Tabm. 2.

Tabnuya 2
A B ANB
1 1 1
0 1 0
1 0 0
0 0 0
HI/I?{B}OHKHI/IH JABYX BBICKQ3bIBAHUHA — CIIOKHOE BBICKA3bIBAHHUEC, KOTOPOC JIOXKHO B Ciydac JOXHOCTHU obounx

COCTABIISIOIINX €T0 BBICKA3BIBAHUH 1 NCTHHHO B OCTAIIBHBIX CIydasx; o00o3HadaeTcsa A\V/B u uuraercs «4 uwin B» (apyroe
o0o3HaueHUe A+B, npyroe Ha3BaHHE — JIOTUYCCKOE CIIOKEHHE). 3HAK JIOTUUCCKOU CBA3U \/ MIMEET CMBICIT COIO3a «HUIIHY
W HA3bIBACTCA 3HAKOM AHU3BIOHKIINU. CO}OS «KUIIN» 13006111e MOXKET ynOTpC6H§ITBC§I B HCCKOJIBKUX PA3JIMYHBIX CMbICJIAX.
3Hak \/ MOXKET UMETh CMBICI «HJIH», YIOTpeOJieHHOro, HanpuMep, B ¢gpase: «[Ipu 3Bone Oyauibhuka [letp nim WBan
MIPOCHETCS» (3MIECh «HMIIM» HE HUCKII0YAeT BO3MOXHOCTH TOTO, YTO MPOCHYTCSA 00a), T. €. CMBICI TaK Ha3bhIBAEMOTO
HepasIeIUTEIbHOr0 «unm». CYIIECTBYET ellle MCKIYaroiiee «uim» (npuMep: «Beioupaii: oH WK s»), KOTOPOE TOXKE
MOXKET 6LITI) IOPUHATO 3a OJUH K3 BHIAOB JIOTHYCCKHX onepaunﬁ, HO €r0 HE CJIeaAyEeT CMCHIIMBATH C Z[I/I3T)IOHKHI/IGI\/’I.
Ju3broHKIUs 3a1aeTcs Tabi. 3

. Tabnuya 3
A B AVB
1 1 1
0 1 1
1 0 1
0 0 0

DKBHUBAJICHTHOCTH JIBYX BBICKA3BbIBAHUH — CII0KHOE BBICKAa3bIBAHHE, HCTUHHOE TOTJa, KOrda 3HAUYCHHS UCTHUHHOCTH
COCTaBIIIIONINX BBICKA3BbIBAHUH OJWHAKOBBI, W JIOKHOE B MPOTHBHOM ciydae; oOo3HauaeTcs A = B W uurtaercs: «A
SKBUBAJIEHTHO By. 3amaercs Tadi. 4.

Tabruya 4
A B A=B
1 1 1
0 1 0
1 0 0
0 0 1

JIu1st SKBHBAJIEHTHOCTH CIIpaBeInBO, YT0 A= 1=AuAd=0=4 .
[lpuMeHUB omepalyi0 OTPHUIAHUS K BBICKA3bIBAHUIO, NPEICTABIAIONIEMY COOOW HSKBHBAJICHTHOCTh JIBYX

BBICK&3I;IB21HI/II7[, nojryyacm HOB? CIIOKHOE BBICKa3bIBaHUE A = B, Ha3bIBAOIICCCSA OTPULAHUEM OJOKBHUBAJICHTHOCTH.
HCHOJ’ILBYH cHeuuajJbHBIA 3HAK JJ1s1 BBIpAXKCHMS OTpHIAHUA 3KBUBAJICHTHOLTH, MOXXHO 3amMcaTh €ro B BHJC A /é B
(‘II/ITaeTCSIZ «A HE’KBUBAJICHTHO B»). HeprILHO BUOCTHb, YTO 3HAK 7I/IM€GT CMBICJI UCKIIIOYAIICTro «UIn. Onepaulxm

OTPHUIIaHUS SKBUBAJICHTHOCTH 3a7aeTCs TabdI. 5.
Orta omepanus HMEET BakHOE 3HaueHWe B Teopud OIIM, Tak kKak OHA MPEACTaBIIET COOOW Tak Ha3bIBacMOE
CJIOKEHUE ABOUYHBIX YHCEI IO MOIYJIIO JBA.

Tabnuya 5
A B A ?/ B
1 1 0
0 1 1
1 0 1
0 0 0
Wmrmnkanmsi ABYX BBICKa3bIBaHWM (00O3HawaeTcs A4 D B W uMrTaercs: «eciau A, To B») — Takoe CIIOXHOE
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BBICKa3bIBAHHE, KOTOPOE JIOXKHO B TOM U TOJIBKO B TOM CJIydae, Korjaa A UCTUHHO, a B 10XHO. 3aiaercs Tadi. 6.

Tabauya 6
A B ADB
1 1 1
0 1 1
1 0 0
0 0 1

Nmmnmkanus He mpeanoniaraeT 00S3aTeNbHO CBA3b IO CMEICTY MEXKIy YCIOBHEM A W ClencTBHeM B (XOTS M He
UCKITIOUAET TaKyIo CBsi3b). CMBICT nMITTUKanuu 4 DB MOXXHO TIepeNiaTh CIOBaMH: «A4 JOXKHO WA B UCTUHHO» (37eCh
«UIIN» — HEUCKITIOYAOIIee ).

JIro60e cia0XHOe BRIpaKEHHE, TIOTYICHHOE U3 MPOCTHIX BBHICKA3BIBAHUM MOCPEICTBOM YKa3aHHBIX BBIIIE JOTHUECKUX
orepanuii, Ha3piBaeTcss Gopmyol anreOpbl Jorukd. JIBe (GOpMyINBl anreOphl JIOTUKH, 00pa30BaHHBIE W3 TPOCTHIX
BBICKa3bIBaHUU A, A, ..., A; HA3bIBAIOTCS PABHOCHIBHBIMU B TOM CITydae, €CIH JJIs KaXJAOH KOMOWHAIMHM 3HAYCHUH
WCTUHHOCTH BBICKa3bIBaHUU A, A,, ..., Ay, 00e (hopMyisl aareOpsl JOTHKHA OymyT UMETh OJWHAKOBBIC 3HAYCHIS
UCTUHHOCTH. Tak Kak CyImIECTBYET B TOYHOCTH 2" pPas3jiMYHBIX KOMOWHAIWM 3HAYEHWH MCTHHHOCTH 71 MPOCTHIX
BBICKA3bIBAHHI U IS KaKIOM M3 3TUX 2" KOMOMHAIIMI CJI0KHOE BBIpaKeHUE OYIeT IMOO HCTUHHBIM, MO0 JIOKHBIM, TO

2" o N
MOXET ObITh 2°  pasiuuHbIX (QYHKIMH anreOpbl JOTHKH, TMOCTPOSHHBIX W3 7 JAHHBIX MPOCTHIX BBHICKAa3bIBaHUil. B
YaCTHOM Cllydae TpPU JBYX IBOWYHBIX TEPEeMEHHBIX 4, B (T. €. ans ABYX TEPEMEHHBIX BBICKAa3bIBAHUIN) MOXHO

2? o
noctpouts 2° =16 pasnuubblXx (QYHKOUE anreOpbl JIOTHMKH, T. €. COCTaBUTh 16 HEPaBHOCWIIBHBIX IPYT APYTy
CIIOKHBIX JIOTHUECKUX BhIpakeHHd. Cpeln 3TUX BBIPOKEHHUM COMEPIKATCs BCE ONMHCAHHBIC BBINIC JIOTHYECKUE CBSI3U
(ucKiTIOYas OTpHUIlaHUE, SBIISIOIICeCsS (QYHKITUEH OTHOM IMepeMeHHO).

Baxneiimyro posib B anreOpe JIOTUKH WTPAIOT CIEAYIONINE PaBHOCWIBHBIC (OPMYJIBI, BBIpaXKarolue co0oi
OCHOBHBIC 3aKOHBI AITeOPBI JTOTHKH:

D) A=A; 2) AAB = BAA; 3)( ‘, AABYAC = AN {B/\C‘;,
4) AVB=B\/A 5 (AVE'V C=A4\V (B

G]A/\(B\/C)__JA/\B}\/(A/\C;F A (B A )ﬂ
__(A\/B)/\(A\/C), 8) (A\/B)==AAB; 9 [ANB)=A/E;
10) A/\A A 1) AVA=A; 19) A/\l—_: 2 13) Ay0—

[IpoBepka CHpaBeJIMBOCTH YKa3aHHBIX COOTHOIICHUH MOXET OBbITh MPOW3BEACHA Ha OCHOBAaHUH OIPEICIICHUN U
TAOJIUI] JIOTUYECKUX OTePAIlNii — KOHBIOHKIIMH, TU3BIOHKIUH 1 oTpuiianus. CootHomenus 1 — 13 ucnonb3yroTes s
peoOpa3oBaHUs CIOKHBIX JIOTHICCKUX BRIPAKCHHH K Oojiee ymoOHOMY WiH mpoctomy Bumy. CooTHomenus 2, 3, 4, 5
MOKa3bIBAIOT, YTO JJIS ONEpaliii KOHBIOHKIMU W JU3BIOHKIMU CIIPABEIJIMBBI MEPEMECTUTCIILHBIA M COYECTATEIIbHBIN
3aKOHBI, B CHJIy 4Y€TrO0 MHOTOWICHHbIC KOHBIOHKIIMU W JU3BIOHKIIMK MOXXHO THCaTh 0e3 ckoOok. Hampumep, BMecTo
[(AAB)ANCIAD moxuo npocto Hanwcats ANABACAD. JIns manpHeWmero yMeHbIIEHUs] KOJIMYECTBA CKOOOK B JIOTHYECKUX
(hopMysax COTIAMIAIOTCS CUNUTATh CBSA3hL C MOMOIIBIO 3HaKa /\ Oojiee TeCHOH, YeM ¢ IMOMOIIBIO 3HaKa \/, a TOCIEIHIO0
Ooyiee TECHOM, YeM CBs3b C IIOMOINBIO 3HAKOB =, 7/ u D Bripaxenus Buga ANABAC/A... 4acTo Ha3bIBAIOTCS
MIPOU3BECHNEM, a YIIEHBI €r0 — MHOXKHATEIISIMHU.

Boipakenus suna AVBVCV... Ha3bIBAlOT CYMMOM, a WiIEHBI ero — ciiaraeMbiMu. COOTHOIIICHHE 6 TIOKa3bIBAET, YTO B
anreOpe JOTUKH CIIPABEUIMB 3aKOH PACIPEACINTEIbHOCTH KOHBIOHKIIUNA OTHOCUTEIBHO JU3BIOHKIUHU. 3aIUCh €r0 B BHJIE
A«(B + C)=A*B+A+C (rme TouKa O3HAYACT JIOTUYECKOC YMHOXKCHHE, a IUIIOC — JIOTHYECKOE CIIOKEHWE) HArISIHO
[MOKa3bIBa€T aHAIOTHIO MEXKIY STHM 3aKOHOM U 3aKOHOM PaCIPEeINTEIbHOCTH YMHOKEHHUS OTHOCUTEIBHO CIIOKCHHUS B
o0ObIuHOM apudmeTuke. Ho B oTanume ot apuhMETHKH B allreOpe JOTHKH HMEET MECTO €Ille 3aKOH paclpeaeInTeIbHOCTH
JU3BIOHKIIMA OTHOCHTEJIHHO KOHBIOHKIIMHM, BbIpa)KaeMblii cooTHomeHneM 7. O0a pacmpeneauTeNbHBIX 3aKOHa
MTO3BOJISIOT MPOM3BOAMTE Haa (OpMYyJIaMH allreOphl JIOTHMKH MPeoOpa3oBaHUsA PaCKPBITHI CKOOOK M BBIHECEHHS OOIIHX
MHOXKHTEJIEH OJ00HO TOMY, KaK 3TO JAelaeTcs B OOBIYHOM anredpe (a TakyKe BBIHECEHHE OOIUX CJIaracMbIX ).

CooTHomeHus 8 ¥ 9 HA3BIBAIOTCS 3aKOHAMHM J¢ Moprana, BMECTE€ C COOTHOIICHHEM 1 MO3BOJISAIOT MPeoOpa3OBHIBATH
JIOTUYECKUE BBIPAKEHUSA K TAKOMY BUIY, UYTO 3HAKH OTPHUI[AHUSA OYIYT OTHOCUTHCS TOJIBKO K IPOCTBIM BBHICKA3bIBAHHSIM.

ITomumo cootHomreHnii 1 — 13 BecbMa MOJC3HBIMH I MPEOOPa30BAHHS JIOTHUCCKUX BBIPAKCHHH SBIISIOTCS
CJIEYOIUEe PABHOCUIIBHBIE (POPMYJIBL:

14y AVAAB=AVB; 15) AN (A\/B)=AAB; .
L 16) AVAAB=4; 1T) AABVAANC=
= AABVAANCVYBAC: 18) AN (A By=A;

19) (AV BIAAVC) = (A BIAAY CYN(BVC);

20) AVAAB=AVE; 21) AN(AV B)= AAB;

22) ADB=AVE; 23) A=B=AABVAAB.

Hcnonp3oBaHue MOCJICAHUX JBYX COOTHOIIICHHH IO3BOJSET JIOOBIE BBIPpAXKXCHHA, COACPKAIIUE 3HAKM DO U =
MIPUBOAUTH K BBIPAXKCHUAM, COACPIKAIIUM TOJIBKO 3HAKH /\, \/,

)

Ecmu mon nepemennsiMu 4, B, C 1 T. . TOHUMATh HE TOJIHKO BHICKA3BIBAHUS, a BOOOIIIE TFOOYIO CHCTEMY DJIEMEHTOB,
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JUTSL KOTOPOU OTIPEICICHBI ACHCTBHUS CIIOKCHHS, YMHOKCHISI M OTPHUIIAHMS U KOTOPAasl YIOBICTBOPSIET COOTHOMICHUSIM 1
— 13, To momyunMm aOcCTpakTHYyIO anredpy, HasbiBaeMmylo anredopoil Byns. B wacTHOCTH, BBICKa3bIBaHUSI M OCHOBHBIC
noruueckue omepanuu /\, \/,  TPEACTaBISAIOT COOOW YaCTHBIA Clydadl (WM, KaK TOBOPST, MHTEPIPETAIMIO) aNreOpsh
Bynsa. [pyrum mpumepom anreOpsl bynst siBisercss anreOpa KiaccoB, KOTOpas AaeT HArIsSJHOE TeOMETPHYECKOE
HCTOJIKOBAHUE JIJIS1 OCHOBHBIX JOTHYECKUX OMEpaLUi.

R

PUC. 4. Ouepauust OTpHLQHHS Z PUC. 5. KoHBIOHKIHMA HBYX BBICKa3siBammii 4 /\ B.

PaCCMOTpI/IM BBICKA3bIBAHUEC A, B KOTOPOM HUACT pC€Yb O IMPHUHAIJICKHOCTU HEKOTOPOI'O CBOICTBA 0, opeaMeTam KaKOU-
To oOmactu. IlpeacTaBum cebe, YTO TpPEAMETHI HaIeH o00JacTH H300pa)karoTcs TOYKAMHM YacTH IIJIOCKOCTH,
OrpaHHUYEHHON HEKOTOPBIM KBamapaToM (puc. 4 — 9), KoTopyro Mel 0003HauuM depe3 Q. SIcHO, YTO TOYKH IIOCKOCTH Q
pa3buBarOTCs Ha JABa Kilacca (MHOXKECTBA): Ha KJIACC TOYEK, MMEIOIIUX CBOMCTBO O, T. €. TAKHUX, IS KOTOPhIX A = 1, ¥ Ha
KJIacC TOYEK, HE MMEIOIIMX JTOr0 CBOMCTBa, T. €. TaKWX, OJIA KOTOphIX 4 = 0, mpuueM KaKaas TOuKa IUIOCKOCTH Q
00513aTeNbHO PUHAJICIKUT OJJHOMY (U TOJBKO OJTHOMY) M3 3THUX KIIACCOB.

QAR

Py
/ )-:/
//// / B
/ 2
PUC. 6. [Iu3bioHKIMS ABYX BhICKasbiBaHuii 4\ B. PUC. 7 DkBHUBaJIECHTHOCTh ABYX BBICKA3bIBaHUM A = B

[lepBBIii Kiacc MOXHO CYHTATh T€OMETPHUYECKUM H300paKEHHEM BBICKa3biBaHUA A ¥ uia ynoOcTBa Ha3bIBaTh
MHOXeCcTBOM A. Ilpu »TOM MOXET MOJy4uThCs, HampuUMeEp, KapTHHA, NPUBEJCHHAas Ha puc. 4: BbICKa3biBaHHEe A
n300paXeHo B BUJEC HEKOTOPOW OOJIACTH, OTpaHHMYCHHOW 3aMKHYTHIM KOHTYPOM M MOKPBITOW IITPUXOBKOH. O4eBUIHO,

4TO BBICKasbiBaHWe A («He A») OymeT Torma M300pakaThCs MHOKECTBOM BCEX OCTaNbHBIX Todek KBampara Q. Ilpm
TaKOM WHTEpIpeTallMd KOHBIOHKIUS JIBYX BBICKAa3bIBAHUUM OyJeT MPEICTABIATHCS IEPECCUYCHUEM JIBYX MHOMXKECTB
(puc. 5). HeiicrButensHo, A/NAB=1 TOJNIEKO TOoTnma, korma 4 = 1 mw B = 1, a 3T0 UMEET MECTO JUING IS TOYEK,
OJTHOBPEMEHHO TPUHAICKAIINX MHOXKECTBY 4 W MHOXKecTBY B (Mx mepeceueHuto). Jm3pronkumus AVB Oyner
n300paxkaThCsi MHOXKECTBOM, KOTOPOE MOJIyYaeTcs myTeM o0beJiHEeHUsI MHOKeCTB A U B (puc. 6). BrickasbiBanue 4 = B
n300pa3uTCs Tak, Kak MOKa3aHo Ha puc. 7, 00 HCTUHHOCTh A = B paBHa 1 mubonpu 4 =1, B =1, mubo npu 4 =0, B =
0. BrickazpiBanne 4 £ B mokazaHo Ha puc. 8. Ero m3obpaxenue 0e3 Tpyna IMOIydaeTcs, €CIH y4ecTh, 9T0 A £ B

paBHO B = A. Tlogo6HbIe AuarpaMMbl, Ha3biBacMble AuarpaMMmamu BeHHa, MOTYT ObITh HCIIOIB30BaHbI /ISl HATIISIHOTO
TIPEACTaBICHHUS JIOTHIECKUX (POPMYII C ETHI0 UX aHAIH3a U YIPOIICHHS.

PUC. 8. OrpuIiianne SKBUBAICHTHOCTH [BYX BBICKa3siBaHUN A ;é B PUC. 9. Onepams Ileddbepa (OTPHIAHHE KOHBIOHKIHH AARB )

PaccMoTpeHHble jgoruueckue onepamuu /\, \V, , D, /é HE SIBJIIIOTCS HE3aBHCHUMBIMU, @ MOTYT OBITh BBIPA)KEHBI APYT
yepe3 apyra. B 4acTHOCTH, M3 HUX MOXKHO BBIJICIHTh CUCTEMBI JIOTHYSCKHUX OICPAIMi M ¢ MX MOMOIIbIO MPEICTaBUTh
BOOOIIIE BCe (DYHKIIMH aNreOphl TOTHKH. Takue CHCTEMBI JJOTHUSCKUX Onepaluii (MHoTAa BMecTe ¢ KoHCTaHTaMu 1 wiu ()
Ha3bIBAIOTCS (YHKIMOHAIBHO TIOJHBIMH (HAIPUMeEp, CHCTeMbI oneparmit: , A\, V, wm , Awm , V). Kpome Toro,

CYILIECTBYIOT JIBE OICPAIIMU: OMEpALs OTPUIAaHHsT KOHBIOHKINH A A B 1 omepauusi OTpHLaHus Tu3bIOHKINH AV B,
yepe3 KXyl U3 KOTOPBIX (OIHY) MOXKET OBITh BbIpakeHa Jro0ast (yHKIMs anreOpsl Jiorumku. Hampuwmep, onepanus
OTPHLIAHWS KOHBIOHKIWH, YTBEp)KAAollas HECOBMECTUMOCTh [[BYX BBICKa3blBaHMM, OOO3HawaeTcs vepe3 A/B U
HaszbiBaeTcs onepauueil [lleddepa nmm mrpuxom leddepa. Uepes onepanuro Llleddepa orprnanue, KOHBIOHKIUS

JIM3BIOHKIUS BeIpaxarorcs Tak: A = A/A, ANB = (A/B)/(A/B), A\/B = (4/A)/(B/B). Dta omnepalus UrpacT BaxKHYIO POJIb
B TCOPHH JIOTHUECKUX cXeM W B Teopuu DI[M, MOCKOJBbKY 3JEKTpOHHAs cxema, peanmsyrorias omnepanuto [lleddepa,
SIBIISICTCSl YHUBEPCATBHBIM (YHKIIHOHAIBHBIM DJIEMEHTOM, MPH IMTOMOIIX KOTOPOTO B MPHHIIUIIE MOTYT OBITh TIOCTPOCHBI
nmo0bie (YHKIMOHAIBHBIE CXEeMBI aBTOMaTOB. [ paduueckoe npeacTaBieHue onepanuu A/B npuseneHo Ha puc. 9.

Ornepanyy KOHBIOHKITUH ¥ TU3BIOHKIIMY HA3BIBAIOTCSI IBOMCTBEHHBIMHU, W (DOPMYJIBI alnreOphl JIOTHKH, IOTyYaeMble O/THA
n3 napyrou 3ameHoit A\ Ha V m \V Ha /\, TakKe HA3BIBAIOTCS JBOWCTBEHHBIMHU. JI7s MBOWCTBEHHBIX (Gopmyn F m F*
CTpaBe]INBa PaBHOCHILHOCTb:
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F(AlvAzs"'vAn) =F *(AlsAza""An)

B anre0Ope TOTMKH yCTaHABIMBAETCS CIIEIYIONIUI MPHUHINI ABOMCTBEHHOCTH: eCiau (GopMyIbl ' 1 @ paBHOCUIIBHEL,
TO U JBOUCTBEHHBIC UM (opmMyIbl F'* u @* Takke paBHOCUIIBHBI.

Hambonee marmagHo cTpykTypa hopMys anredpsl JIOTHKHA BUIHA TOTJA, KOTJa OHHW MPUBEACHBI K OJHON M3 ABYX TaK
Ha3bIBaeMbIX HOpManbHBIX (Gopm. [lepBas w3 HUX — KOHBIOHKTHBHas HopManbHas popma (KH®D) — mpencrasmser
c000if HEKOTOPYIO0 KOHBIOHKITUIO JU3BIOHKIIHA, TPUYEM B KOKIOU JUIBIOHKIIUHN OTAEIbHBIE YJICHBI IPEACTABISIOT COOOH
00 TIPOCThIC BBICKA3BbIBaHMS (T. €. BBICKA3bIBAHUSA, KOTOPBIC HE BKIIIOYAIOT B Ce0S NMPYTUX BBICKA3BIBAHWM), JIHOO
OTpHILIAHHS MPOCTHIX BBICKa3bIBaHM. Bropas HopmanbHas Gopma — ausbionktuBHas (JIH®D); ona npencrasnsier codoit
HEKOTOPYIO JU3BIOHKIMIO KOHBIOHKIWN; B KaXKIOW KOHBIOHKIIMU OTHEIBbHBIC YJICHBI SIBISIOTCS JIHMOO MPOCTHIMH
BBICKA3BIBAaHUAMHU, JTHOO WX OTpuUnaHusMu. [IpeoOpazoBanue JorHdecKux GopMyIT K TOW I WHON HOPMaIBHOU (opMme
OCYIIECTBIISIETCS IO CCIYIOIIUM OCHOBHBIM IpaBmjiaM: 1) co 3HakaMu /\ 1 \/ MOXKHO OIIEpUPOBATh TaK XK€, KaK B anredope
OMEPUPYIOT CO 3HAaKaMu X (yMHOXEHHE) W + (CIIOKEHUE), TMOJB3YSICh IEPEMECTUTENBHBIM, COYCTATEIbHBIM U
pacnpenenuTeNsHBIM 3aKOHAMH; 2) BBIPXKEHHE C JBOHHBIM (M BOOOINE YETHBIM) KOIUYECTBOM OTPUIAHHHA MOXKHO

J

3aMEHUTh UCXOJHBIM BhipakeHneM: A = A= A =---; 3) oTpHllaHke KOHBIOHKIIUH JBYX BBICKA3bIBAHUN MOKHO 3aMEHHTH
JIM3BIOHKINEH OTPUIIAHKMI STUX BBICKA3bIBAHMH, & OTPUIIAHUE JIU3BIOHKIIMK — KOHBIOHKIUEH otpuianuiit AN B = AV B,

AV B=AAB; 4) ssipaxenne A D B MoxkHo 3avMennTb Ha AV B, a seipaxenne A = B—na(Av B) A (AV B).

Ilopsimox Mob30BaHUS ATUMHU MpaBUIaMU CIEAYIOMIWNA: CHaJana, TPUMEHSS TPaBUiio 4, YCTPAHSIIOT UMEIOIIHECS B
(hopMyJie MMILUTUKAIMKA U KBUBAJIECHTHOCTH. 3aTeM (110 mpaBmiIy 3) GopMylia IPUBOIUTCS K TAKOMY BUAY, KOTJa 3HAKH
OTPHIIAHUS OTHOCITCS K OTACIBHBIM JU3bIOHKTUBHBIM WJIM KOHBIOHKTHBHBIM UjieHaM; HaKoHel (TpuMeHssl ipaBuia 1 u
2), paCKpBIBAIOT CKOOKH M YCTPAHSIOT ABYKPATHBIC 3HAKH OTPHUIIAHHS.

HopwmaibHble (hopMBI yIOOHBI I BBIACICHHUS IBYX BaKHBIX KJIacCOB (OPMYII: Kilacca MOCTOSHHO-UCTHHHBIX (T. €.
COBMAMAIOMINX C KOHCTaHTOH 1) opMysn M Kaacca MOCTOSHHO-TOXKHBIX (T. €. COBHAJAIOIIMX ¢ KOHCTaHTOH 0) dopMy
anreOpbl JIOTUKH, UTPAIOIINX CYIIECTBEHHYIO POJIb IPH YIIPOIICHNUH JIOTHUSCKUX BRIpaKeHHH. [1py yIIpoIeHH: ClI0KHBIX
dhopmyn, ucnoas3yst paBHOCUIBHOCTH A N 1=4A u A/ 0 = A, MOXHO OTOpPACHIBATH MMOCTOSHHO-UCTHHHBIE U TTOCTOSIHHO-
JIO’)KHBIC BBICKA3BbIBAHUSA, a, HCIIONB3Ys PaBHOCKIBHOCTH A AN 0 =0u 4V 1 = 1, MOXHO OTOpachIBaTh BBHICKAa3bIBAHUS,
KOHBIOHKTHBHO IIPUCOCIMHECHHBIE K IIOCTOSHHO-JIO)KHOMY BBICKA3bIBAaHUIO W JIHU3BIOHKTHBHO IPHCOCIUHCHHBIC K
TTOCTOSTHHO-UCTUHHOMY BBICKa3bIBAHHUIO.

Cy)KI[GHI/IC 0 IOCTOSSHHON MCTUHHOCTH CJIOKHOM (l)OpMyJ'IBI MOXET OBITh IMOJIY4YCHO Ha OCHOBC IMPUMCHCHUA IIPABUJI:

1) popmyna A V A mocrosHHO-HCTHHHAS, 2) eciu A UCTHHHO, a B — MpOU3BOJILHOE BBICKa3biBaHUe, TO Gpopmyna 4 \V B
ncTHHHA; 3) eci A U B ucTuHHEL, TO 1 dopmyna 4 /\ B Toxke nctuHHa. [IpuMeHEeHHE 3THX TPABWII ITO3BOJISET BEIBECTH
CIENYIONUN KPUTEPUN TOCTOSIHHOW HWCTUHHOCTU CIIOKHOU (opMynsl. [lOCTOSSHHO-UCTUHHBIME —SIBIITIOTCSI  TaKWe
hopmyiiel, B KH® KOTOPBIX B KaXAyI0 JUIBIOHKIIUIO BXOJIUT OJHO (10 MEHbBINEH Mepe) OCHOBHOE BhICKa3bIBAHUE BMECTE
CO CBOWM OTpuIaHueM. J[eHCTBUTENbHO, B KaXIOH MU3BIOHKIWKA B 3TOM ciiydae OyneT, [0 MEHBIIeH Mepe, OJUH
WCTUHHBIN YjIeH, a 3HAYNT, UCTUHHBI U BCE AMIBIOHKITNH, sBisromuecs wieHamu KH®, 1. e. Oyner uctuara Best KHO,
MPEJICTARIISIONIAs JAHHYIO (OPMYJTY alreOphl JIOTHKH.

AHaJOTHYHBIM 00pa3oM TocpeacTBOM IpuBencHus k JIH® MoxHO ompenenuTbh, SBISETCS M JaHHas (hopMmyia
anreOpbl JJOTHKU MOCTOSHHO-JIOKHOW Mian HeT. PopMyiia OyAET MOCTOSHHO-JIOXKHOM, €CIIH B Ka)KJI0H M3 KOHBIOHKIUH,
JIU3BIOHKTUBHO coeauHeHHBIX B JIH® »Toit popMyisl, mMeeTcs, o KpailHEl Mepe, OJHO BBICKAa3bIBAHUE BMECTE CO
CBOUM OTPHUILIAHHEM.

DopMybl anreOphl JTOTUKH, SBJISIONIASCS UCTHHHBIMHA IIPH HEKOTOPBIX 3HAYEHHUSAX BXOIAIMINX B HUX IEPEMCEHHBIX,
Ha3BIBAIOTCS BHIMIOTHUMBIME. BrITToTHIMOM Oy et mrobas GpopMmyiia, HE SBISIONIASCS ITOCTOSTHHO-JIOXHOM.

CylecTByeT yHHBEPCAIbHBIN CIIOCO0 MpeacTaBieHus JI000H (YHKIUKU anreOpbl TOTUKH F (A, Ay, ..., A,) B BHUIE
JIU3BIOHKIINN BCEX KOHBIOHKIIUH BUAA

F(a,o,, -, a)NANAN-NA (a)

TIe a1, 0o, ..., 0, — Habop M3 3HaueHHit Ou 1, a4’ =A;npuo;=1n A= A npu o;=0.

JetictBuTensHo, miisa aoboro Habopa ag, 0y, ..., ¢, HAWJIETCS OJHA U TOJIBKO OJIHa KOHBIOHKIUS BUAA (a), B KOTOPOi
TIOCTOSTHHBIN MHOXKHTEND F (0, ay, ..., 0y) OyAET UMETh TO K€ 3HAUCHHEC HCTHHHOCTH, YTO M JaHHAsI QYHKITUS TIPH TaHHOM
Habope, a ocraimbHble MHOXHUTeTn A}, A’ ..., A', 6yayt paBHbl 1. B 3TOli KOHBIOHKIHH paclpeaciiCcHHe 3HAKOB
OTPUIIAHUN HaJl TIEpeMEHHBEIMU A; OyAeT CoBmamaTh C paclupeiesicHHeM Hyleld B Habope ay, 0O, ..., o, OcTaBisas B
MU3BIOHKITAA TOJIBKO T€ KOHBIOHKITMH, Y KOTOPBIX ITIOCTOSHHBICE MHOXHUTEIW PaBHBI eauHUIlE (M yAalsiad HX W3
KOHBIOHKIMK 1o mpaBuiny A N 1=A4), noayunm (hopMyiy, BRIpKAIOIIYIO JaHHYI (QYHKIUIO B (opMe TU3BIOHKIUN
KoHBIOHKIMK Buga Ay A A A\. . .\ A',. Dra dopma Ha3bpIBaeTCs TU3BIOHKTHBHOW COBEPIIEHHOW HOPMAJILHOW (OpMOM
(ACH®). Ona obnamaer ciaeAyrOIIMMH CBONCTBAMH: a) HE UMEET OJJMHAKOBEIX claracMbIX; 0) kaxkaoe ciaraemoe JJCH®
COICPKHUT B KAUECTBE MHOXKHUTEJICH TUOO0 OCHOBHBIE TIEPEMEHHEIE, JIM00 UX OTPUIIAHUS, B) HU B ogHOM clilaracmMoM JJCH®
HET IBYX OJMHAKOBBIX MHOKHTEIICH W HE COMCPKHUTCI NEPEMEHHAss BMECTE C e¢ oTpuranueM. [1omoOHBIM ke oOpazom
omnpeaelsieTcsl KOHBIOHKTHUBHAS coBepleHHass HopmanbHas ¢opma (KCH®), mpencrapnsiomas co0oii KOHBIOHKIHIO
TU3BIOHKIINH, YIOBICTBOPSIONTNX aHATOTHIHBIM YCIIOBHUSM.

CoBepIrieHHBIC HOpMaJIbHBIE (DOPMBI MOTYT HCIIOJIB30BATHCS IIPH PEIICHUH BOIIPOCOB O PABHOCHILHOCTH CIIOKHBIX
dhopmyn anreOppl JOTUKH: ABE (HOPMYJIBI aireOpbl JOTHKH SIBISIIOTCS PAaBHOCWIIBHBIMH, €CIM OHH TPHBOIATCA K
OJIMHAKOBBIM COBEPILICHHBIM HOPMaJIbHBIM GopMaM. OIHAKO MPAKTHUESCKOES MPUMEHEHUE STHUX (OPM 3aTPyIHICTCS UX
T'POMO3IKOCTEIO, M ITIO3TOMY 4aCTO HMCIIOJB3YIOTCA TaK Ha3bIBACMbIC MUHHUMAJIbHBIC HOPMAJIbHBIC d)OpMBI.

MuHuMansHas TU3BIOHKTUBHAS HOpManibHast dopma (MIH®D) mpencrasisier co00i AU3BIOHKIIMIO KOHBIOHKIINH, B
KOTOPOI#i: a) HeT MOBTOPSIONIMXCS MHOKUTEJICH HI B OJIHOM CJIaraeMoM, 0) HET TakuX Iap CJIaraéMbIX, B KOTOPHIX ObLIH
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OBl ONIMHAKOBBIC MHOXKHMTENH, W B) JUISI BCSIKUX JBYX CJIaraéMBIX, B KOTOPBIX MMEETCS OJHA OOINas IepeMeHHas,
BXOJsIasg B OAHO cllaraeMoe B MPsIMOM BHUJE, a B JAPYroe — B BHIE OTPHUIAHUSI, UMEETCS TPEThEe ClIaraeMoe,
MIPENICTABJISIONIEE COOOH KOHBIOHKIIMIO OCTAIbHBIX MHOXKUTENEH NIEPBBIX JABYX ClaracMbIX.

JIrobast TU3BIOHKTUBHAS HOpMaibHas (opMa (He 00s3aTENBLHO COBEPIICHHAs) MOXKET ObITh mpuBeacHa kK M/IHO
MyTEeM CJICIYIOIIUX MTPEOOpa3OBaHMIA;

a) JUI KaXIOW mapbl ciaraeMbix Buma Ry \ A; u R N\ Zl (toe R, u R, — mpousBeAeHUsT OCTATBHBIX MHOXHUTENIEH)
JIO0ABJISAIOT JOTOJHUTENIBHBIC cllaraeMbie Buaa R, /\ R, (pu 3ToM monydaercs (opMyJia, paBHOCHIbHAS UCXOHOM B CHITY
cootHomeHus Ry A 4; V R N\ Zl =Ri\NAN R; N\ ZI V R A R));

0) mpuMeHsIsT Tak HasbiBaeMble (hopMynbl morsomeHus u ckinenBanus (A N BV A=A, A N BV A N\ B = 4),
cootHomienue 4 A\ 1 = A, nepeMeCTUTEIbHBIA U COYCTATEIIbHBIN 3aKOHBI, YCTPAHSIOT MOBTOPSIOIIAECS MHOXKHUTEIH U

claraemele.
[Ipumep npeobpazoBanus k MJIHD:

ANBNCN ANBNACVAABNACVBACVANC =
=ANBACN ANBACN AABNC\ BAC\/ANCN AANCV
VAAB=A/\BACVAANCVAABACVAABACVBACY
VAABYC=AACVAANBACY BACYANBN C=
—AANC\/CVBACNAAB=CVBAC\ A/\B\ B=
— C\VBACVYB=CV/B.
CyuiecTByIOT Takxke u Apyrue metonsl nonydeHuss MAHO®. [Ipaktuyeckoe mpuMEHEHHE MONTYYMI TaK Ha3bIBAEMBIN
METOJ] MUHUMU3UPYIONUX KapT, N03BoJstommi noiaydare MJIH® mns moGoli ¢yHKImMM anreOpbl JIOTUKH, 33aHHON B
BUJIC COBEPIICHHOW MU3BIOHKTUBHONH HOPMalbHON (hopMbl. MUHUMH3UpYIOIIAs KapTa A (QYyHKIUH, 3aBUCSIIIUX OT

TPEX NEPCMCHHBIX, ABJIACTCA Ta6ﬂPILICI>i CJICOYIOIIETO BUaa (Ta6ﬂ. 7, TOYKH O3HA4YarOT 3HaK KOH’BIOHKLII/II/I).
Tabnuya 7

A B C AB | AC | CB | AB.C
A B C AB | AC | CB | AB.C
A B C AB | AC | CB | AB.C
A B C AB | AC | CB | AB.C
A B C AB | AC | CB | AB.C
A B C AB | AC | CB | AB.C
A B C AB | AC | CB | ABC
A B C | AB | AC | CB | ABC

Tabn. 7 comepHUT BCEBO3MOKHBIE KOHBIOHKIMU 3aaHHBIX MPOCTBIX MEPEMEHHBIX M UMeeT Beerga 2" ¢Tpok u 2'—1
CTOJIOIOB (CaMu TPOCTHIE TIEPEMEHHBIE TAK)KEe MOTYT pPacCMaTPUBAThCS KaK KOHBIOHKIWH B CHIIy COOTHOILICHHS
AN1=4). ITopsaaok noap30BaHIsI MUHUMHU3UPYIOIIEH KapToii cinenytommii (Tada. 8):

a) BBIUEPKHUBAIOTCA BCE CTPOKH TAOIHUIIBI, COOTBETCTBYIONIME TeM KOHBIOHKIMSM TIPaBOTO CTOJONA, KOTOpHIC
OTCYTCTBYIOT B manHo# JJCHD;

0) B OCTaBIIMXCA CTPOKAX B KaKIOM CTOJIOIE 3a4epKHUBAIOTCS DIIEMEHTHI, OJWHAKOBBIE C TEMH, KOTODHIE yKe
3a4EpPKHYTHI B 3TOM CTOJIOIIE;

B) W3 KaXJOW HE3aYepPKHYTONW CTPOKH BHEIOMPAETCS TIO OJHON KOHBIOHKIIMH, COJEpKaIle MUHUMAIBHOE YHUCIIO
MHOKUTENEH, U 3T KOHBIOHKIIMH COSTUHSIOTCSA 3HaKaMU TU3bIOHKITNH. [locie nCKiTroueHus MOBTOPSIIOMUXCS
MHOKUTENEN U ciaraemMbix noiaydaror MAHO.

Tabruya 8
AC CB | AB.C
4 4B | 4C | CB | 4BC

C

B Al
B C A.B A.C CB | AB.C
B | & | 4B AT | CB | 4BC
g | 8| ¢ |Las | ac | cB | iBC
44—t et aptaeteptane
7| 5| c| i | ac | ck | dBc
4| 8 || ag .ac | ¢cs | asc
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Hanpumep, anst pyHKmn

F(A4,B,C)=AABACVAABACVAABACVAABACVAABACVAABAC
MJIH® cornacHo Tabia. 8 Oyner umers Bug CV B

ITytem npusenenus k MJIH® M0XHO yCTaHOBHTH PAaBHOCHIIBHOCTD PA3IHYHBIX CIOXKHBIX (OPMYII anreOphl JTOTHKH.
M/H® wucnons3yroTcs MpH pelieHHH 3adad CHHTe3a IapauleIbHO-TIOCACIOBATCIbHBIX IEPEKII0YaTeIbHBIX CXEM,
00J1aJar0IMX MUHUMAIbHBIM YHCIOM 3JIEMEHTOB.

Hcnonp3oBanue ammapara anareOpbl JOTHKH B TEOPHU YCTPOWCTB JUCKPETHOTO JIEHCTBHUS (TEOPHH pPEICHHBIX CXEM,
OILIM ® T. I.) OCHOBAaHO Ha TOM, YTO 3JEMEHTBI 3THUX YCTPOMCTB SBIAIOTCS OBYXIO3HIIHOHHBIMH IPHOOpaMH, T. €.
MIpUOOpaMH, KOTOPBIC IO YCIOBHSIM pPabOTBl MOTYT HAXOIUTHCS JIMIIL B OJHOM H3 JBYX Pa3IHUYHBIX YCTOWYHBBIX
coctosHui. Tak, 3MIEKTPUICCKUN KOHTAKT MOYKET OBITh 3aMKHYTBIM HJIH Pa30MKHYTBIM, DJICKTPOHHAS JIaMITa 3arepTa WiId
orriepta ¥ T. A. OOTHOMY M3 COCTOSHUH ABYXITO3HIIHOHHOTO 3JIEMEHTa MOYKHO ITOCTaBUTh B COOTBETCTBHE 1, a Apyromy
— 0, u paccmarpuBath 1 W 0 Kak 3HAUYCHUS HUCTUHHOCTH BBICKA3bIBAHWHM BHIA: «KOHTAKT 0 3aMKHYT», <«Jamia JI
oTrepra» U T. 1. KOHBIOHKIIMS TaKOro pojia BBICKA3bIBAaHUH OyIeT TOrna CPeIACTBOM BBIPAKEHHUS TOCICIOBATEIBLHOTO
COCIMHCHUS JJICMCHTOB, a IW3BIOHKINA — WX MapajlIeIbHOTO COSAUHCHHS. ITO OO0CCICUYMBACT BO3MOXKHOCTH
MIPUMEHUTE CPEJICTBA AITeOPHI JIOTHKHY K 3a/1adaM aHaJIu3a ¥ CHHTE3a MePEKII0UaTEThbHBIX CXEM.

3agadya aHajau3a CXeM COCTOHT B clieayromeM. TpeOyercs, HMesl KaKyro-IHOO TOTOBYIO CXEMY, OIHCAaTh ee paboTy
JIOTHYECKUM BBIPAKCHHECM, 3aJalOIIAM HEKOTOPYIO (GYHKITHIO anreOphsl JIOTUKH; 3aTeM ITyTeM alreOpandecKux
peoOpa3oBaHUl ATOTO BBEIPAKEHUS WCCICIOBATh BOIPOC 00 IKOHOMHUYHOCTH CXEMBI, T. €. BBIACHHUTBH, HENB3S JIH
TIOJIYIHTE O0JIee TPOCTYIO CXEMY, COICpPIKAaIy0 MEHBINEE KOJIMYECTBO 3JIEMEHTOB, KOTOpas TOXKE pealn30Bajia ObI
JAHHYO (DYHKIIUIO aareOpbl JTOTUKH.

33113113 CHUHTE3a CXEMblI COCTOUT B TOM, ‘ITO6I)I, UMEA JIOTHYCCKOC BBIPAXKCHHUC, OIIHMCBIBAIOIICC HCKOTOPYIO
JJOTHYCCKYIO dJYHKHI/IIO, OIIpCACINTh, M3 KaKHX J3JICMCHTApHBIX CXEM N KaKUM 06pa30M JOJIKHaA 6[)ITB IIOCTpOCHA
CIIOKHAsL CXeMa, pealn3yomas JaHHY (YHKIH0. [ 3TOro HeoOXOaUMO JIOTUYECKOE BBIPAKCHHE PAIllMOHATBHBIM
00pa3oM MpeoOpa3oBaTh U PACUICHUTDH TaK, YTOOBI KaKIBIH M3 YWICHOB MOT OBITh MPEJCTABIICH DJIEMEHTAPHON CXEMOMH,
a 00IIlee YHUCIIO DIIEMEHTOB OBUIO MUHHUMAILHBIM.

ITomumo 3a1a4 aHajin3a U CHHTE3a CXCM OUCKPETHOI'O HeﬁCTBHH METOAbI aﬂre6pm JIOTUKHW HaxXoIAT IMPHUMCHCHHUEC B
teopur DM @pH COCTaBICHHMH JIOTHYECKHX CXEM IMPOrpaMMbl pabOThl ATHX MAIIUH W IS OIMHCAHHUS IIPOIECCOB
nepepaboTku mHGopMaui. C TOMOIIBI0 (GOPMYJT alreOphbl JJOTUKHA OMUCHIBAIOTCSA TAKXKE Pa3IMUHbIC MAaTeMaTHUYECKUE
JICHCTBUS, BBIIOIHAEMbIC STUMH MAIllMHAMH, YTO CBSI3aHO C MCIIOJIL30BAaHHEM B MAIMHAX JIJI IPEICTABICHUS BEIHUNH
Pa3IUYHBIX JBOMYHO-KOIUPOBAHHBIX CHCTEM CUMCICHUS, IPUMEHSIOMMX TOIbKO ABe UG psl 0 1 1.

BaxxHoii 007acThi0 NpPHMEHEHHS anreOpsl JIOTHKH SBISETCS aJITOPUTMHM3AIUSA  IPOIECCOB IMepepadoTKH
HH(pOPMAIMK U YIIPABICHUSA B TEXHUKE, JKOHOMHUKE U IPYrux o0aacTsax. C MOMOIIBIO CPEICTB alreOphl JOTHKH MOTYT
COCTaBIIATBCSI W MHHHMH3UPOBATHCS TAOMUIBI JIOTHUSCKHX PEIICHUH 3amad yIpaBieHHSA, B KOTOPBIX KakKIOH

BO3MOXKHOH CHTYyallii COOTBETCTBYET JHOO OIpeesieHHOe pellieHre, IN00 yKa3aHue MyTH TTONCKa TaKOTO PEIIeHus (CM,
Hanpumep, si3pik TABCOJI [19]).

2. OCHOBHbIE CBEAEHMA OB YCTPOWUCTBE 3MEKTPOHHbLIX LIM®POBbLIX
MALLUNH 1 NMPOrPAMMUPOBAHNA

§ 4 YCTPONCTBO 3JIEKTPOHHBLIX LIM®POBbLIX MALLIVH

OnekTpoHHbBIe TH(POoBBIe MAKUHEI (D1[M) OTIHYarOTCSA OT APYTHUX BBHIYHCIUTEIBHBIX CPEICTB (HACTOIBHBIX CUYETHO-
KJIaBHIIHBIX, CYETHO-NIeP(OPANMOHHBIX MAIIUH W Jp.) JIBYMS MNPUHIUMHAIBGHBIMH OCOOCHHOCTSAMH: a) ITOJTHOM
aBTOMAaTH3aIliell BBIYUCIUTEIBHOTO TIpoIlecca, oOecreunBacMoOi TPUMEHEHHEM IIPOrpaMMHOTO YIIpaBIICHUs, U ©0)
HaJIUYHMEM 3aIIOMHUHAIOIIUX YCTPONCTB OOIBIIION €MKOCTH.

IlosBnenne OIIM otHocuTcs k 1945 1., korma Berymmia B ctpoi MammHa DHUAK (CILA), moctpoeHHas
CIIEITHABHO JUISI pacyeTOB TPACKTOPHI CHapsmoB. 3a mpomremmue 20 JIeT 37eKTpoHHAsS IH(POBas BBEYHCIUTEIHHASL
TeXHHKa CcJejlaja OTPOMHBIA CKAa4oK M cedyac MpeacTaBIsIeT cOoO0OM OOHY W3 HauOojee pa3BHUTBIX OTpaciiei
TIPOMBITIUICHHOCTH.

OLM monyduiau MIMPOKOe MIPUMEHEHHE B SKOHOMHKE, HayKe U TEXHHUKE M 00ECTICUMIIH YCIIEXH B TaKUX O0JaCTAX,
KaK sAacpHas (bI/I3I/IKa U TCXHHKA, PAaKCTOCTPOCHHEC M KOCMOHABTHKA, a TAKXKC B aBTOMaTHU3allMhd TCXHOJOTIMYCCKHX
MIPOIIECCOB, B SdKOHOMHYECKOM aHAN3¢ U yIPaBICHUH.

Ceityac mouTH Bce Beaymiue (GUPMBI 3a PyOekoM IIMPOKO MpUMEHSIOT DM 1 S5KOHOMHYECKUX W TEXHUYSCKHUX

pacyeToB, IPU 3TOM PE3KO COKpalasi pyYHOH TPy U MOBBIIIAs KA4eCTBO M CKOPOCTh 00padboTku nHbopmarmun. [Inpoko
npuMeHsatoTcs 3Ti MammHbl 1 B CCCP,

OcHOBHBIE PUHIUIIBI ycTpoiicTBa 1M
Ha puc. 10 mokazana obmias crpykrypHas cxema S1IM. O1IM cocTOHT 13 CISAYIOMNX OCHOBHBIX YacTEeH: YCTPOHCTBA
BBOJIa MH(OPMAIIUU B MAITNHY; YCTPOKUCTBA BHIBO/Ia HH(POPMAIIMH U3 MAIIMHBI, BHEIITHETO 3aIIOMUHAOIIET0 YCTPOHCTBA

(B3Y); oneparuBHOro 3anmomMuHaromniero ycrpoicrea (O3VY); apudmernyeckoro ycrpoiicta (AY); ycTpoiicTBa
ynpasienus (YY); mynera ynpasnenus (I1Y).
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PUC. 10. brnok-cxema 1iupoBoOii BEIYHCIUTEILHON MAIIUHBIL.

Yka3aHHBIE YCTPOKMCTBA COCAMHEHBI MEXIY CO0OH MarucTpalssMH, IO KOTOPBIM MepelaroTcs JaHHBIC W CHUTHAJIBI,
VIIPaBIISAIOIINE PAOOTON YCTPOUCTB.

C 1enpio MOSICHEHWS NPUHIUIOB paboThl MamuHbl Ha puc. 10 BHyTpu YVY TOKa3aHBI €r0 OCHOBHEIE OJIOKH,
Ha3HaYeHHE KOTOPBIX OyET ONMKMCaHO B JAJIbHEHIIIEM.

Ilepen pemennem 3agaun Ha DM 10KHBI OBITH IMTOATOTOBIICHBI POTPaMMa U UCXOJHbBIC JIaHHBIEC. DTa WH(pOpMAaITUs
MUIIETCS MPOrPpaMMHUCTAMU  Ha CIEHUAIbHBIX OJaHKaX, C KOTOPBIX IIPOM3BOJUTCS II€YaTaHHE €€ YEIOBEKOM
(mepdopaTopirKkoM) Ha CHelHalbHOM Mpudbope — mnepdoparope — B BUAE IPOOHBOK HA CTAHJAPTHBIX JIMCTaX KapTOHA
(mepdokaprax) wim OyMakHBIX JeHTax (mepdoieHTtax). 3aTeM meppOKapThl WM TEPPOICHTHI BCTABJIAIOTCA B
«YUTAIONIEEe» YCTPOMCTBO (IIPOIIYIBIBAIONICE C MOMOIIBI0 (POTOIIEMEHTOB WM MEXAaHHMYECKHX KOHTAaKTOB IPOOHTHIC
OTBEPCTHSA), KOTOPOE IpeBpaIiacT IPOOMBKH B DJIEKTPUUECKUE CHUTHAIIBI, IIOCTYHAIOIINE B MAIIMHY. TakuM oOpa3oM, K
YCTPOHCTBAaM BBOJa OTHOCSATCS KaK BHEIIHUE YCTPOKMCTBA, CIIyKalllie I MOArOTOBKY mephoKapT Win mepQoIeHT, TaK U
COOCTBEHHO YCTPOICTBA BBOJIA, OCYIIECTBIIIOIINE «YTEHHE» ITHX IIepPOoKapT WK mepOIeHT U BBOJ COOTBETCTBYIOIINX
CUTHAJIOB B MaIlINHY.

B nocneaHme TOABI MOSBUINCH Pa3TUIHBIC HOBBIC YCTPOWCTBA BBOAA: YATAIOIINE ONTHICCKAM CITOCOOOM OOBIYHEBIN 1
urdpoBO# TEKCT CTaHAAPTHOTO IIpU(Ta U MPeoOpa3yIoIIKe €ro B CUTHANEI, a TAK)KE YCTPOMCTBA, YATAIOIINE OYKBEHHbIE
1 [U(POBBIE TEKCTHI, IPUTOTOBJIEHHEBIE CIIENUAIbLHBIM CIIOCOOOM (B BHE 3alKcell MArHUTHBIMH YEPHUJIAMHU Ha YeKaX, B
BHJIE TPAUTOBBIX OTMETOK Ha CIICIUATBHBIX BEJOMOCTSIX, HAPSAIAX H T. I1.).

VYerpoiictBa BeIBOAA HMH(GOPMALMKA OCYLIECTBISIOT B OOJIBIIMHCTBE MAIIHH Hep(Opaiiio BEIBOAMMBIX JTaHHBIX Ha
rephoKapThl WK MepOICHTHI WK IeYaTalOT 3T JaHHbIC Ha OyMaXKHBIX JIeHTaX (y3KHMX M MIUPOKHuX). Kpome Toro, ecth
YCTPOMCTBA, BEIOAIOIINE JaHHBIC B BHJIE rpadMKOB HIIM IeUaTalole cpa3y rOTOBBIC JOKYMEHTHI (BEIOMOCTH, OTYETHI U
T. IL.).

3anomuHarorye ycrpoictsa (3Y) BLM cocTOAT U3 OTACIBHBIX AYECK, B KaXKAOHW M3 KOTOPBIX MOXET XPaHHTHCS
onHo yucio. 3Y gensaTcs HA JABa OCHOBHBEIX Buia: BHenrHue (B3VY) u oneparuabie (O3Y). O3Y uMEOT CpaBHUTEIHHO
HEOOJIBIYI0 eMKOCTh (4—64 THICSYH sYeeK), HO 00J1a1aloT BEICOKUM OBICTPOJICHCTBHEM M, CaMOC TJIaBHOE, ITO3BOJISIOT
oOpamarbcsl K OTACIBHBIM sueiikaM B JIIO0OW TocienoBaTelbHOCTH. Bcee sueiikm O3V mepeHyMepoBaHBI MOAPSAI H
KaKIOW U3 HUX MPUCBOCH ITOCTOSTHHBINM HOMEp, HAa3bIBAEMBIH aapecoM suciku. [ oOparieHus K onpeaesICHHON ssueike
HEOOXOAMMO yKa3aTh €€ aJpec, IMOCNIE Yero B OTy SYEeHKy MOKET OBITh BHECEHO HOBOE YHCIO WM «IIPOYHTAHOY
(BBIOpaHO B BHIE KOJA, MPEICTABICHHOTO YJICKTPHUYCCKUMH CHTHAJIAMH) TO YHCJIO0, KOTOPOE TaM JIO 3TOTO XPaHHIIOCH.
O3V paboTaror, Kak MpaBHUI0, MO MPHHIHITY 3aMEIICHUH, IPU KOTOPOM JH000C BHOBH 3aIlMCHIBAEMOE B SUCHKY YHCIIO
aBTOMATHYECKH CTHpaeT MpeKHEee YHCIIO, XpaHuBIIeecs B dToi sueiike. O3Y ciuykar s HeEMOCPEICTBEHHOMN
COBMECTHOM pPabOTHI ¢ apudmernueckuM ycrpoiictBoM (AY). M3 O3Y BeIOMparOTCS YHCIIa, KOTOPHIC IO OYepeaH
MOCTYMaloT B AY, TaM Haax HUMH BBIIOJNHSICTCS TpeOyemasl oreparis ¥ pe3ysbTaT IMOCHIIACTCS B OMPEICICHHYIO
(cBoOomHy0) sueiiky O3Y. Ilocme »sToro BeEIOMparoTcs chexayiomue duciaa w3 O3Y u 1. 1. IlomoOHBII mporecc
TIOBTOPSIETCS MHOTOKPATHO COTJIACHO 3aJaHHOW NporpaMMe, B KOTOPOW I KaKIOTO TAaKOTO dTama padoThl (Tak
Ha3pIBaeMoro TakTta paboter J1IM) mMeercs omna komanma. Komanma yka3siBaeT aapeca s9eeK, U3 KOTOPBIX JOJIKHBI
OBITh BBIOPAHBI YMCIIA, YKA3bIBAE€T KO OIEPALMM, KOTOPBIA HYKHO BBIMOJHUTE (CIOKEHNE, BEIYMTAHHE, YMHOKEHHE U
Ip.), a Taoke anapec sraekiku O3Y, B KOTOPYIO JOHKEH OBITh MOCTAH PE3yIbTaT ONEPAIIHH.

O3V DILM cTposTcs HAa CaMbIX Pa3IHYHBIX TEXHHYECKHUX MNPUHIUMNAX W (PU3NYSCKHUX djIeMeHTax. Hawmbosnbinee
pacnpoctpanenue nonydwid O3Y Ha MarHUTHBIX (EPPUTOBBIX CEPACUYHHKAX C MPAMOYTOJIBHOM IMeTIeld THCTepe3uca.
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Kaxpiii cepicYHUK MOXKET HAaXOAUTHCS B OJTHOM M3 JIByX YCTOMYMBBIX COCTOSIHUM, 10 TE€X IOP, MOKA BHEITHUM CUTHA HE
MEePEBEACT €ro B IPOTUBOIOIOKHOE cocTossHHEe. OMHOMY COCTOSHHMIO CTaBUTCS B COOTBETCTBHE 3HaueHue mudpsl 0, a
JIPYroMy — 3HadeHue MU@PHI 1, 1 TaKUM 00pa3oM KakKIbIH CepAeuHUK MOXKET OBITh HCITOJIB30BaH JUIS XpaHEHUs OJHOM
TaK Ha3bIBACMOU JTBOUYHOUN HUQPHI (CM. HUXKE).

B nocnegnue roapl Hadamu npuMeHATbes O3Y, IOCTpOCHHBIC HAa TOHKHMX MAarHUTHBIX IUICHKAaX, KPUOTPOHAX
(3amoMUHAIONIMX JIEMEHTaX, UCIONMB3YIOMHUX 3()(PEKT CBEpXITPOBOAUMOCTH ), TYHHEIBHBIX TUOJAX U APYTHUX DIIEMEHTAX.

B3V o6nagator 00dbIIONH €MKOCTBIO (COTHH THICSY W MHJIIHOHBI SY€eK), HO HE JIOMYCKAalOT BO3MOXKHOCTH
MIPOU3BOJIEHOTO OOpaIIeHHs K OTIASIbHBIM stuciikam. B B3Y B ocHOBHOM HCIOJIB3yIOTCS MarHUTHBIC JeHTH (MJ]), T. e.
JICHTHl W3 TUIACTHYECKOTO HEMAarHWTHOTO MaTepHaia, Ha KOTOPBIH HaHECEeHO TOHKOE (eppPOMarHUTHOE IOKPHITHE.
Jannpie Ha MJI 3amoMuHarOTCA B sueiikaX, 0ObeIMHEHHBIX B 30HBI, H OTHENbHEIE aapeca (HOMepa) UMEIOT 30HBI, a He
saeliky, modToMy B3Y oOecneuymBalOT BO3MOXKHOCTH TOJBKO TPYIIIOBOTO CUYUTBIBAaHMS WM 3amucu. B3Y
HEIOCPEACTBEHHO HE CBA3aHO ¢ AY W B BRIUMCICHUSIX He yudacTtByeT. B3V cimyxur pesepBom mii1 O3V, uz koToporo
MIEPETMCHIBAOTCA TI0 Mepe HaJO0OHOCTH WCXOIHBIC NaHHBIE Ui OOpaOOTKM M B KOTOPBIA BBEIBOJATCS PE3yNbTAThHI
BeraucieHuil. [lepenuce nanapix n3 O3Y B B3V unm 06paTHO OcymIecTBIseTCs Cpasy HeTbIMA 30HAMH.

Bonbmoe npumenenue B DM momyunnu takxke 3Y Ha MarHUTHBIX OapaOanax (MB) u marauTHbIX muckax (MJ]),
KOTOpBIE 3aHHMAIOT MO CBOMM XapaKTepHUCTHKaM MPOMEXKyTouHoe mosiokeHne Mexay O3Y u MJI. Ha Mb u MJ]
XpaHATCSI OOBIYHO OOJIBIIHME MTPOTPAMMEBI, KOTOPBIE TI0 YacTsM TepenuchiBaroTes B O3Y 1 BBINIOTHEHNUS, 4 TAaKKe YacTo

HCIIOJIBb3YyCMBIC Ta6J'II/ILII>I JaHHBIX, IIPOMCIKYTOYHBIX pPE3YJIbTATOB, KOTOPLIC HOTp€6y10TC$I B MOCICOAYIOIINX
BBIYUCJIICHUAX.

IIpuanun padotet Mb u MJ] Takoi ke, kak u MJI. JIBonunsie mudpsl (0 uau 1) 3amoOMHHAIOTCS B HUX B BHJE
MarHUTHBIX OTMETOK OTIPEICIICHHOW TOJSIPHOCTH, PACIOIIOKEHHBIX B BHIIE CTPOK WM B BHJIE IOPOXKEK BAOIHL (WIIH
morepek) oOpasyiomeld OapabaHa WM AMCKA. 3aluCh WM CUYWTHIBaHHME JaHHBIX ¢ MJI, MB, MJl mpousBoautcs
CTIEITHATHPHBIMA MarHUTHBIMH TOJIOBKAMH B TIPOIIECCE IMEPEMEIICHHS 0T HUMH HaMarHHYEHHBIX y9aCTKOB.

Apudmerndeckoe ycTpoicTBO (AY) CIyKUT JUIsl BEITTOJHEHUS ollepannii Hajg unciamMu. B AY mocrtynaror uz O3Y
HCXOJHBIC YKCIIa (JIBa WK OJHO), a TaKXKe yKa3zaHue (M3 YY), KaKyro OIepalldio Hy>KHO BBITIOJHUTE. AY BBIMOJHSET 3TY
omepanuio' ¥ BbIIACT YUCIIO0, SBIIIONIEECS Pe3yaIbTaToM, KoTopoe 3anucbiBaercs B O3Y mo tpedbyemomy azapecy. JIrobas
OIIM umeet cTporo (pUKCHUPOBaHHBIA HAOOP omepariuii, BeimoaHseMbix AY. Kaxmoii omepaiuu MprucBOEH MOCTOSHHBIH
HOMEpP, HAa3bIBAEMBIN KOJOM ONepalud. IJTOT KOA W TOCTymaeT B AY, ompenenss BUI BBITIOTHIEMON OIEpaIiy.
CylecTByeT MHOTO pa3JIMYHBIX BapuaHTOB mocTpoeHust AY. Tum AY ompenensercss CHCTEMOW CUHMCIICHHS, B KOTOPOKH
OHO paboTaeT (NMBOMYHOW WU ACCATUYHOHN), U CIOCOOOM pPabOTHI (MapayuleIbHBIM WM TOCJIEIOBATENbHEIM). AY,
pa0oTaroiiee B JBOMYHOW CHUCTEME CUWCIICHHUS, MPOIIC MO0 KOHCTPYKIMH, HO TpeOyeT mpeoOpa3oBaHHsS HCXOHBIX
JAHHBIX U3 OOIIECIPUHATON AECATHUYHON CUCTEMBI B JBOMYHYIO U 00pAaTHOro IpeoOpa30BaHus Pe3yIbTaTOB BEIYHCICHUI.
B nBoMYHOW CHCTEME OCHOBAaHHEM SBJISETCS YHCIO 2 M UCIOJIB3YETCSA BCEro ABE pa3ianudHble upper 0 1 1.

I[Togo6HO TOMy, Kak J1000¢ YHCIO B ACCATHUHON CHUCTEME CUMCICHHUS IMPEACTABIIICTCS B BUAC CYMMBI CTEICHEH
ocHoBanus 10 ¢ coorBeTcTByIOmMME Kodhdummentamu (0, 1, 2, 3, 4, 5, 6, 7, 8, 9), B IBOUYHOM CHUCTEME JTI000€ YUCIIO
MOXET OBITh MPEIACTABICHO B BHIIE CYMMBI CTEIICHEH OCHOBAHUS 2 C COOTBETCTBYIOIIMME K03 duruenTamu (0, 1).

Hamnpuwmep,

265=2-10*+6-10'+5-10".
To ke urciio B IBOUYHOM CHCTEME OyIeT BBITJBIACTh TakK:
265=1-28 + 02" +0-26+0-2° +0-2* + 1-2° +0-2% +0-2' + 1-2°=100001001.

JIBoMYHbBIE 3KBUBAJICHTHI MIEPBBIX 16 NECATUYHBIX YUCEN MPEACTABICHBI B CICAYIONICH TaOIuIe:

Jecsatuanoe 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
4HCII0

JBondHOE 0 1 10 11 100 | 101 110 | 111 |1000 1001 |1010 1011 |1100 1101 |1110 1111
YHCIIO

B ,Z[BOPI‘IHOﬁ CUCTEMC UCKIIIOYHUTCIIbHO IMPOCTO BBIIIOJIHAIOTCA apI/I(bMeTI/ILICCKI/Ie OIcpanuu.
Huxe IMpUBCACHA Ta6nnua YMHOXKCHUA U CIOKCHUS OJI1 ABOUYHBIX YUCCII:

0x0=0 0+0=0
O0x1=0 0+1=1
Ix0=0 1+0=1
IxI=1 1+1=10

HeﬁCTBHH Haa MHOTOpaspsAdHBIMU YHCIaMH IIPOU3BOAATCA TaK XKC, KaK M B IIeCHTH‘IHOfI CUCTEME, C YUYCTOM
MEPEHOCOB MEXKIY Pa3psIaMH.

Huxe MPUBCACHBI MPUMEPHI CIIOKCHUA U YMHOXCHUS IMIATHPASPAAHBIX IBOUYHBIX YHUCECII.

11011 11611

10010 X 10010
101101 110110
1101100
111100110
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OO0b1uHO B DM HCIONB3YIOTCS IBOMYHBIC YKHCIIa, COOTBETCTBYIOIINE 10 TOUHOCTH 10 — 13-pa3psIHbIM JeCATUYHBIM
YHCIIaM, YTO TPUBOJUT K TOMY, 4TO stuciiku 3Y paccuuThiBaloT mpubausutensHo nog 30 — 50-pa3psaHble TBOUYHBIC
yucna. PazMep Bcex sUeek U, CIEAOBATENBHO, Pa3pAIHOCTh YHCEN, C KOTOPBHIMH ONEPUPYET MAIIHMHA, SIBISETCS
(bMKCHPOBaHHBIM, OJIHAKO 3TO HE 03HAYAET, YTO B MAIIMHE HE MOTYT OBITh NMPEJCTABICHBI Malibie uncia. [IpocTo B 3THX
CIydasiX B CTapIIUX pa3psfax SYeek 3alrChIBAIOTCS HYJIH.

AY, paboraroniye B JCCATUYHON CHCTEME CUMCICHHS, OOBIYHO TpuMeHstoTcs B OIIM, mnpenHa3zHaueHHBIX s
SKOHOMHUYECKHX PACUCTOB, B KOTOPHIX UMEETCS OOJBIIIOE KOJIMYSCTBO UCXOAHBIX TAHHBIX M PE3YJIbTATOB PACUYCTOB U IS
KOTOPBIX MX TIEPEBOJI M3 OJHOW CHCTEMbI CUMCIEHUS B JPYTYHO MOTPeGOBan Obl CIMIIKOM MHOTO BPEMEHH PabOTHI
MAaITHHBI.

Orepalliy B ICCAITHYHON CHCTEME BBITTOJHAIOTCS B AY B OCHOBHOM IO TE€M K¢ TPaBHJIaM, YTO U IIPH PYYHOM CUETE, C
TOH TOJIBKO Pa3HUIICH, YTO OTAEIBHBIC ITU(BPHI JECATHYHBIX YHCEIT IPEICTABIIAIOTCS BCE )K€ B IBOMYHON CHCTEME.

Hecatnuaple AY moMuMoO 0o0jiee CIOXKHOTO YCTPOHCTBA OO0JIamaloT €Ile M MEHBIIEH CKOPOCTBIO padOThHI, YeM
gBondHble AY. C TeXHHUYECKOW CTOPOHBI AY TPENCTaBIAIOT cOO0H KOMILIEKCHI MEPEKIOYATEIBLHBIX CXeM (CUETUHKOB,
PETUCTPOB, KIJIAIIAHOB, pPeJie M T. 1.), TOCTPOCHHBIX Ha AJICKTPOHHBIX JIAMITAX WU ITOJYIIPOBOJHUKOBEIX 3JIEMEHTAX
(amomax, Tpuomax).

OCHOBOW TaKHX CXEM SIBIIIETCSA CXEMa TPUTTEpa, T. €. CXeMa C IBYMS YCTOWYHMBBIMU COCTOSIHUSIMH, OJHO M3 KOTOPBIX
COOTBETCTBYET 3anmoMuHanuio 1, a npyroe — 0. Kpome TOro, BaKHEHIIyI0 pOJib UTPAIOT CXEMBbI KJIAllaHOB, T. €. TaKHe
CXEMBI, KOTOPHIE BBIJAIOT CUTHA Ha BBIXOE TIPH HAIHMYUH ONpPEIeIeHHON KOMOMHANH (TUTH HECKOJIBKUX KOMOWHAITHN)
CHUTHAJIOB Ha BXOJaX.

AY mapamnensHoro AeiictBus BocnpuHuMaeT 3 O3Y HCXOIHBIC YKCIIa U BBITOJIHSACT HAJ HUMH JCHCTBHUS Cpa3y IO
BCEM pa3psijiaMm, B TO BpeMs Kak AY IOCIeIoBaTeNbHOTO JAeicTBHs BocrpuHuMaeT n3 O3Y umcia W BBITOIHIET HaL
HAMH JEUCTBHS TIOCICIOBATEIILHO paspsl 3a pa3psaoM, HaduwHas ¢ MiIagmmx paspsagoB. Ilepseie AY  Gomee
OBICTPOICHCTBYIONTNE, HO U 00JIee CIIOKHBIC TI0 YCTPOHCTRY, YEM BTOPEIE.

YerpoiictBo yrpasienus (YY) DM ciyXKUT JUIsl TIOCJIEI0OBATEIbHOM BRIOOPKH KOMaH/I IMIPOTPaMMBI M YITPaBIICHHS
paboToit Bcex ycTpoiictB DM B mporiecce BBIMTOTHEHHS KaXI0H KOMaH/IbI.

Ha puc. 10 ycTpoiicTBo ympaBiieHHsI MoKa3aHO OoJiee MOJAPOOHO: B HEro BXOJAT JIBa OCHOBHBEIX OJIOKA: CUETUHK
komana (CK) u peructp komann (PK). CueTunk koMaH]| OCYIIECTBIISIET MOCJICAOBATENBHBIN CUET BBITOIHICMBIX KOMaH]]
U BBIJACT KaXKIbIM pa3 HOMEp OuepeIHON KOMAaHIbI, SBISIOLIUiCS anpecoM sueiiku O3Y, B KOTOpPOM XpaHUTCS 3Ta
koMaHzia. BeIOpaHHBIN W3 3TON sueiky kKo ouepenHoi koManzipl noctymnaeT u3 O3Y Ha PK mns ucnomnenus. C PK
BBIJAIOTCS AJI BBIMOTHEHUS MOCIEAOBATEIBLHO OTAENbHbIC YacTH koMmaHnbl. CHauana Beigaetcs B O3Y aapec ogHOTO
yucna (A1), yaacteyromiero B onepanuu. [locie Beroopku u3z O3V aroro uncia u nepenauu ero B AY, u3z PK Beinaetcs B
O3V aapec BTOpPOro y4acTBYIOIIETO B omepaiuu uucia (42), kotopoe Takke moctymaeT u3z O3Y B AY. B a3ToT *Xe
momeHT B AY ¢ PK nmocrynaer xon oneparuu (KOIT), kotopast qomkHa ObITh BeIOAHEHA. 3ateM B O3Y momaeTcs aapec
(43) Aueiiku, B KOTOPYIO 3alMCHIBAETCS PE3YJIbTAT ONEPALIH.

Ha 3ToM TakT BEINIONHEHUs ouepeqHONH KOMaH[bI 3akaHuuBaercs; B CK mpuOaBiiseTcss eMuHUIA U YBEITMYCHHBIA Ha
eaunuity anpec nocrynaet B O3Y. [IpousBoauTcs BEIOOPKA U BBHIMOJIHEHUE TaKUM K€ 00pa3oM CIICAYIOMICH KOMaH/IbI
MIPOTPaMMBI.

UYacro ObIBacT HEOOXOJMMO M3MEHUTHh YKa3aHHBIM MOCIEOBATCIbHBIN MOPSIOK BBIIOTHCHHUS KOMaHJ U TEPeHTH K
KakoW-HUOY b BHEOUYEPEAHON KoMaH e, Takue mepexoIbl IENatTCs M0 CIeIMabHBIM KOMaHIaM ¥ MOTYT OBITh 3apaHee
MIOJIHOCTHIO  OTIPe/IeICHHbIME (O€3yCIIOBHBIE TEPEeXOJbl) WM ajJbTepHATHBHBIME (YCIOBHBIE mepexoibl). Komanma
0e3yCIIOBHOTO TIepexojia MmepeaaeT OJUH M3 CBOMX anupecoB (Hampumep, A1) He B O3Y misa BeiOopku uucia, a Ha CK,
oTkyna oH mnoctymnaer B O3V yxke kak ajapec ciemyromnield komanasl. KoMaHma yciioBHOTO mepexojia MOXKeT NepeaBaTh
Ha CK ommu u3 nByx ampecoB (A1 mmm A2), mpudeM mepemada WX MPOMCXOAHMT He HemocpenactBeHHo Ha CK, a gepes
CHENHANBHBIA KIalaH , YMPaBIseMbId CHTHAJIOM, TOCTymarommM oT AY. XapakTtep 3TOr0 CHUTHala 3aBUCHT OT
pe3yibTaTa BBITIOTHEHHOH OMepallui U 3apaHee HEU3BECTEH MPOTrPaMMUCTY; HAIPUMED, TP BEIYUTAHUU JABYX YHCEN ATOT
CHUTHAJ IIPH MOJIOKUTEIIEHOM 3HaKe pe3yibrara OyaeT nponyckath ¢ PK na CK nepsslit agpec A1, a mpu oTpHIIATCIEHOM
3HaKe pe3yJbTaTa — BTOPOM aapec A2.

Hcnonp3yss KOMaHAy YCIIOBHOTO TEPEX0Aa, MOXXHO MEHSTh XOJ BBIYMCICHHH B 3aBUCUMOCTH OT ITOJTyHaIOIIHXCS
pe3yNIbTaTOB, a TakK)Ke BO3BPAIIATHCA K MOBTOPEHHUIO OJTHUX M TEX K€ YYaCTKOB MPOTPAMMBI ISl PA3IHMIHBIX HCXOTHBIX
TAHHBIX.

MEI paccMOTpeln paboTy YCTpPOMCTBA yIpaBICHHUS I CAydas TpeXaIpecHOH KOMaHIBI, T. €. TaKOW KOMAaH/IbI,
KOTOpasi COACPKUT B ceOe TOMUMO KOJIa OIIepaIliH el TPH aapeca.
Kpome DOIIM ¢ TakuMu KOMaHZaMH cymiecTBYIOT OIIM ¢ IByX- M OJHOAIPECHBIMH KOMaHIAMH, a TaKkKe
YCThIPpEXaAPECHBIMHU KOMaHAaMU, ITPUHITAIL pa6OTI)I KOTOPBIX aHAJIOTUYCH OITMCAHHOMY.

Hanpumep, mpu ogHOAaIpecHOM cUCTEME KOMaHI B KaXIOH KOMaHAEC MMEETCS TOJIBKO OJWH aapec U C MOMOIIBIO
TaKOM KOMaHJIbl SIBHO MOXET OBITh yKa3aHa TOJBKO OJHA BeIHuWHA. [103TOMY IUIsl BBHITIOJHEHHS, HAIPUMEP, ONCpPaI[UU
CIIOXKEHUSI TIOTpedyeTcs MPUMEHUTh TPU OJHOAIPECHBIX KOMAHIBI BMECTO OIHOW TpexaapecHod Komauziwl. llepmoif
KOMaHJ0H OyJeT OCYyIIECTBJICHA IOChUIKA OJHOrO cjaraeMoro B apu(MeTrhyeckoe ycTpoicTBO. Bropas komanma
00eCIeuuT MOCBUIKY BTOPOTO CJIaraeMoro B 3TO YCTPOWCTBO U BBHINOJIHCHUE ONEpAIlUHM CIOXKEHUs. TpeThbs KoMaHaa
Heo0X0MMa JUTSl OCHUIKY Pe3yJbTaTa ONepaliy B HY)XKHYIO SYeHKY aMsITH. B ueThipexaipecHbIX KOMaHAaX YeTBEPTHII
ajpec OOBIYHO WUCHONB3YETCSA IS yKa3aHWS CICAYIONICH KOMAaHJABI; TPU 3TOM KOMAaHIbl MPOrPaMMbl MOTYT
pacronaraThCs B IaMsATH MAITUHBI HE 003aTeIILHO OIS, a B TF0OOM IPOU3BOJILHOM MOPSIKE.

[yner ynpasienus (ITY) DM cnyxur mist mycka u octaHoBku DLIM u koHTpois 3a ee paboToii; kpome Toro, ITY
WCIONIB3YETCS MPH MPOBEJACHUN MPOPMIAKTHYSCKUX U PEMOHTHBIX PadoT.

Bce D1IM 1o cBoeMy Ha3HAUYEHHUIO U OCOOCHHOCTSAM KOHCTPYKIIMU AEIATCSA Ha TPH OCHOBHBIX THIIA:

a) U1 HAyYHO-TEXHUYECKUX BBIYUCIICHUN;

0) 11 00pabOTKH SKOHOMHUYECKOH MH(POPMAIIHH;

B) IS YIIPABJICHUS TEXHOJOTHYECKUMH TPOIIECCAMHU.

OIIM g HayYHO-TEXHUYECKUX  BBIUYMCICHUM  XapaKTepU3YIOTCS  BBICOKOM  TOYHOCTBIO  BBIUMCICHMM
(mpencraBneHneM YHUCeN B siueiikax ¢ OOJBIINM KOJIUYECTBOM Pa3psioB M OONBIIMM TUATIA30HOM HU3MEPEHHUsS 4HCel),
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OosbmuM o0beMoM O3V, HamuureM HeOoubIoro uncna (2 — 4) Mb u MJI, cpaBHUTEIBHO OrpaHHUYEHHBIM COCTABOM
YCTPOWCTB BBOJIA U BBIBOJIA JJAHHBIX (3aMETHM, YTO JIJIsl HAYYHO-TEXHUUECKUX BRIYMCICHUN XapaKTepeH O0JbIIoi 00beM

Cuc€Ta Ipu CPABHUTCIBHO HEOONBIIOM 00BEME BBOJMMBIX H BBIBOJHMMBIX ,E[aHHI:IX). OTU MalIUHbI pa6OTaIOT, KakKk
npaBuiio, B I[BOI/I‘IHOfI CHCTEMCE.

OIIM mis o0pabOTKH SKOHOMHUYECKOH HH(POPMAIUHA XapaKTepPU3YIOTCS OOibIIMM KonumdectBoM MbBb m MIJI,
Pa3BETBIICHHON CUCTEMOI yCTPOWCTB BBOJIA U BHIBOJA (CHO/Ia BXOAST Pa3HOOOPA3HBIE YCTPOWCTBA IS MEYATH TOTOBBIX
JIOKYMEHTOB — BEJOMOCTEH, CBOJIOK, OTYETOB M T. 1. M YCTPOWCTBA JJIsi BOCHPHATUS MH(DOPMAIMU C MEPBHUYHBIX
JIOKYMEHTOB — YEKOB, HApPSAOB-3aKa30B WU T. 1.). DTH MAaIIUHBI pa0OTAIOT, KaK MPAaBWIO, B JECATHYHOW CHCTEME
CUHCJICHHUS, YTO CBS3aHO C OONBIIUMH 00hEMaMU BBOJUMBIX H BHIBOJMMBIX JAaHHBIX, TPH KOTOPHIX paboTa 1Mo nepeBomy
ATHUX JAaHHBIX U3 OJJHOW CUCTEMBbI CYMCIICHHS B PYTYIO OTpeOoBalia ObI CIUIIKOM MHOT'O MAIIMHHOT'O BPEMEHU.

OIIM gans  ynopaBieHUs TEXHOJOTHYECKUMH  MpOIleCCaMH, TaK Ha3bIBa€MbIE  YIPABISIIONINE  MAIIUHBI,
XapaKTEePU3YIOTCS, MIPEKIC BCETO, HATUYUEM YCTPONCTB COMPSHKEHUS MAIIWH C Pa3TUYHBIMUA (PU3NICCKUMHU TaTYUKAMU
NepBUYHON WHGOPMANUK (JaTYUKK TEMIICPATyphl, JABICHUS, NCPEMEIICHUS, CKOPOCTH, PETHCTPAIlUH KOJINYECTBA
M3JICNTUI | T. 11.), a TAKXKE C KaHAJIAaMH CBs3HU, CBs3bIBatoimMu DIIM ¢ mcTtouHnkamu wH(GOpPMALUU U YIIPABJISEMbIMH
opranamu. Ha ocHoBe mocrtynaromedi wH(GOpManuu O (aKTUIECKOM COCTOSHUHU YIpaBisieMblx 00bekToB DM 1o
UMEIONICHCS B HEll MporpaMMe MEepHOAMYECKU PACCUUTHIBACT HEOOXOAUMBIC KOMAHJbl U BBIAACT WX JUIS UCIOJHCHHUS
opranaM ymnpasicHus. OCOOECHHOCTBIO CTPYKTYphl yrpaBistonmx OI[M sBIseTcs Hamu4ue CUCTEMBI TPEPHIBAHUS
pabOTHl MaIlIUHBI JJIsi BBOJOB HOBOW WHGOPMAIMKM W BBIJAYM KOMAH][ YIPABJICHUS, a TAKXKE CHUCTEMBI OINEPATUBHOM
CBSI3M 4EJIOBEKa-olepaTopa ¢ MAIIWHOW, MO3BOJIAIONIEH €My IOJIy4aTh B HArNISAIHOW (opMme HHGOPMAIUIO O XOJHe
Ipoliecca yIpaBiICHHs U BHOCUTh KOPPEKTYPY B pellicHus, BhipadbaThiBacMbie D1[M.

Marasl yKa3aHHBIX THIIOB B 3aBHCHMOCTH OT MPOHM3BOAUTEIBHOCTH (OBICTPOACHCTBHE, EMKOCTh 3Y, KOJIMYECTBO
YCTPOMCTB BBOJA M BBIBOJA) AEIATCA HAa TPH Kiacca: OOJBIIHE MAIIHHBI (OBICTPOIEHCTBHE OT HECKOJIBKHUX COT JI0
MMILTHOHOB omnepanuii B cekyHay, O3Y — 50—100 Teic. sueek), cpeanue Mmaiuael (OsicTpozciicteue ot 10 mo 100

TBIC. omepanuid B cekyHay, O3Y — 4 - 46 TeIc. g4eek), Majable MalIuHEI (ObIcTpoaeicTBre 10 10 THICAY omepaluii B
cexkyHay, O3Y — 1 - 4 ThIc. s14eeK).

B mocnegrme romapr cramm BbimyckaThesi OLIM, MOCTpOEHHBIE MO arperaTHOMY TNPHHIMITY M IOITYCKAaIOIIHe

HapalluBaHUE NPOM3BOAMTEIBHOCTH B 3aBHCUMOCTH OT MHOTPEOHOCTEH MyTeM NPUCOCAWHEHHUS AOMOIHUTEIBHBIX
OJIOKOB M yCTPOMCTB.

B kadecTBe mpHMepa KOHKPETHOIO oOpaslla MaIlWHbBI MBI OINMIIEM ITOJTYIPOBOAHUKOBYIO ITH(POBYIO
BBEIYHCIUTEIIbHYI0 MalmuHy «MUWHCK-2», YHHBEPCAIbHOTO Ha3HAUYCHHS. ODTa MallldHA CEPHHHO BBHIMYCKAeTCs Hameh
MIPOMBIIIUICHHOCTBIO IS PacdyeToB M 0OpaOOTKM HH(pOPMAIMHM B PA3IMYHBIX 00JaCTIX HAPOTHOTO XO3AKWCTBA. JTa
MaIlTiHA MOJYKET OBITh OTHECEHA K KJIacCy MAIIMH CPEIHECH MPOM3BOAMTEILHOCTH. OHA XapaKTepU3yeTCs CICTYIONIIMU
nmaHaeiMH. CpenHee OBICTpomelcTBHE 5—6 TBIC. ONEpalMii B CEKyHAY. EMKOCTH ONEpaTHBHOTO 3allOMHHAIOIIETO
ycrpoiictBa 4096 sueek mo 37 ABOMYHBIX pa3psanoB. CTpyKTypa MallMHBI IIpeAycMaTpUBaeT BO3MOXKHOCTH
MIpUcoeIMHEHUs BTOporo 0oka O3Y Tako# ke eMKOCTH. MalrHa UMeeT BHEITHHA HAKOIMTEIh Ha MarHUTHOM JICHTE
eMkocThio B 400 ThIC. stueek (1o 37 paspsmoB). [IpegycMoTpeHa Takke BO3MOXKHOCTh YBEITUYCHHSI €MKOCTH BHEITHETO
HakomuTelsd 1m0 1,6 MIH. s49eek. MammHa HMEeT pa3BETBICHHYIO CHCTEMY KOMaHI IBYXaJpecHoro ¢opmara,
00€eCITeYnBAIONIYI0 IIUPOKHE JIOTHICCKHE BO3MOXKHOCTH IS ITOCTPOCHHS Pa3IMYHBIX IIPOIECCOB IepepadOTKH
nHpopmaruu. OcoOEHHOCTHIO MAITUHBI ABISACTCS BO3MOKHOCTD BBOJA M BBIBOJIA HE TOJIBKO YHCIOBOM, HO U OYKBEHHOM
HH(pOPMAITHH, YTO HMEET OOJIBIITOE 3HAUCHHE TS PEIICHHS IIAHOBO-3KOHOMUYCCKUX 3a1ad.

BBox maHHBIX OCYIIECTBIISETCSA C IMOMOIIBIO OYMa)KHOH mepdoJieHTsI co ckopocThio 800 cTpok B cekyHIy. BriBoa
JAHHBIX MOJXKET MPOHM3BOAUTHCSA JTHOO Ha medararorryo Mamuay (BIIM-20) co ckopocthio 20 cIOB B CeKyHIy JTHOO Ha
nepdoparop pe3ynbTaTOB cO CKOpocThio 20 CTpoK B cekyHay. MammHa «MuUHCK-2» 3aHMMaeT mnomans 40—50 a»”,
TTOTPEOIIIET SIIEKTPOIHESPTHIO MOIITHOCTHIO OKOJIO 4 K6,

Hmwxke mpuBegeHa CTpykTypa OCHOBHOTO ¢opMara KOMaHI MamuHB «MUWHCK-2», OCYIICCTBIISIONINX
apupMETHICCKUE 1 JIOTHYECKHE OTIEPAIINH, a TAKXKE TIepeIavur YIIPaBICHHS:

3u 1...6 7,8 9..12 13..24 24..36
Al (nepBbrit A2 (BTOpOH
Kon oneparmu 7 p. 4p) anpec) 12 p. anpec) 12 p.

3HaKoBBIN pa3pan (3H) BMeCTe ¢ IEPBBIMH LIECThIO paspagamu (1— 6) o0pa3yroT ceMupas3psaHbIi KO ONEpaLiH.

Pazpsanel 7 u 8 ciayxar ans pacimupenus aapecoB A1 u A2 B Tom ciyuae, Korja MamuHa « MUHCK-2» KOMIUIEKTYETCS
JIBOHHBIM OJIOKOM TaMsATH (00mel eMKocThio B 8192 sugefikm). SICHO, 4TO B 3TOM ciiydae 12-pa3psmHble aapeca
(2'%=4096) He oxBarbIBaOT Bcero oosema O3Y.

Bomnbmol nHTEpEC MpeAcTaBIsIeT YacTh KOMAH/IbI, IIOMEICHHAs B YEThIpEX paspsmaax ¢ 9-ro mo 12-i u Ha3pIBaeMas
aJ[pecoM HMHJIEKCHOU sueiiku. B marmune « MuHCK-2» niepBble 15 sueex O3V gBISAIOTCS Tak Ha3bIBa@MbIMHM WHIEKCHBIMU
sIIeWKaMH M CITy>KaT ISl aBTOMAaTHIECKON MomuduKauu aapecoB komaug A1 u A2.

[Ipu BEIIOTHEHUN KOMaHIBI KOKIBIH pa3 IpoBEPsAeTCS 3HaAYECHUE ¢ MHACKCHOTO oA (T. €. pa3psaasl ¢ 9-ro no 12-i),
M €CITH OHO OTJIMYHO OT HYJIS, TO K aapecaM 3Toi koMaHIbl A1 u A2 mpubaBiseTcs coAepKUMOe TOH HHICKCHON SYCHKH,
azpec KOTOpO# yKa3zaH B HHICKCHOM TIOJIE,

B mHOeKkcHBIX sYeiKax 3apaHee 3aIracaeTcs YUCIIO, KOTOPOE COCTOMT M3 Tpex dacTed mo 12 paspsamos. IlepBas gacthb
ATOTO YHCIIA SBIISACTCS CUSTIMKOM YHCIIA TTOBTOPEHUH IHKIIA; OHA W3MEHICTCS IO CICIHATLHON KOMaHIC NPH KaKIOM
MIPOXOJa€ ITUKIMYECKOTO ydYacTKa WporpaMMmbl (CM. HIKe). BTopas d9acTh cCOmEepXKHMMOr0 WHACKCHOW SUCHKH,
pacmoiokeHHas B pa3psagax ¢ 13-ro mo 24-i, sBnseTcs Imarom Iiepeaapecalind sl IepBOro aapeca KoMaHasl A1, u
TPEThsI YacTh COJIEPKHMMOI0 HMHIASKCHOW SYCHKH, PacIOJIOKCHHAs B paspsamax ¢ 25-To mo 36-#, SBISETCS IIaromM
Tiepeaapecaltuy I BTOpOro aapeca KoMauasl A2. Hanwmdane cpaBHUTENBHO OOIBIIOTO KOJTMYECTBA WHIEKCHBIX SYeeK U
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BO3MOXXHOCTb HCIIOJIb30BaHHsA B Ka4C€CTBC MHACKCHBIX HC CICOUAIBHBIX PETHUCTPOB, a AYCCK OCHOBHOM OHepaTI/IBHOﬁ
HaMsATHU ABJISIIOTCS HeHHOﬁ 0COOEHHOCTBIO MAaIIUHEI « MUHCK-2).

ABTOMaTHUeCKas MO}_'[I/I(bI/IKaLII/Iﬂ aIp€COB KOMaHA C IIOMOHIIbIO HMHACKCHBIX SAYCCK B COYCTAaHHMHU C H3MCHCHHCM
CUCTUMKa IHUKIIOB C BI:Ipa6OTK0171 CHUrHajla Imepexoaa CO II0 OKOHYAaHMHM 3aJaHHOro 4YucCjia IIOBTOPCHHA IHKIIA
CYHICCTBCHHO ITOBBIIIACT Sd)(i)eKTI/IBHOCTL OporpaMMHUpOBaHUA CJIOKHBIX BBIYHUCIUTCIIBHBIX W JIOTUYCCKHUX ITPOLECCOB
nepepa60TKI/I I/IHd)OpMaHI/II/I, MO3BOJIACT IMOJIYyYaTh AOCTATOYHO KOMITAKTHBIC IIPOrpaMMBl, ABJIAIOIIHUCCA OJHOBPEMCHHO
OKOHOMUYHBIMHU C TOUKHU 3pCHUA pacXoaa MAIIMHHOI'O BPEMCHU.

Hanmnune OonbIIoro KoNMYecTBa WHACKCHBIX SYECK TMO3BOJSET Takke 3(PQeKkTHBHO WCMONB30BaTh METON
COCTaBJICHHA NPOTpaMM B TaK Ha3bIBAEMBIX OTHOCHUTENBHBIX aJpecax, KOrjla MporpaMMa M MacCHUBBI HCXOIHBIX U
MIPOMEXKYTOUHBIX JTaHHBIX MOTYT TIOMEINAThCS TPU PA3HBIX BBIUHCICHHAX B pa3Hble MecTa naMmsaTtd. Hactpolika
MPOTrpaMMBbl TIPH 3TOM MOKET HMPOM3BOAMTHECS MyTEM 3afaHusl TaK Ha3bIBAEMBIX OAa3MCHBIX aApEecoB, MOMEIIAEMBIX B
COOTBETCTBYIOIINX MHJIEKCHBIX SYEWKaX M OMNpPEENAIONMX HaudalbHbIE aJpeca MAacCHBOB NMPOTPaMMBbl (I KOMaH.
MEPEX0/I0B) U JAaHHBIX (IJ1s1 KOMaHI, OOpaIIaroIIUXCs K JaHHBIM).

BecbMa nHTEpecHO! M MOJIE3HOH 0COOEHHOCTBIO CTPYKTYPHI MAaIIMHBI « MUHCK-2» SIBISIETCS HaJIM4YUe MPOTPaMMHO-
yOpaBisieMOH CHUCTEMBI TpEphIBaHUS MPOrpamMM. AHAJIOTMYHBIE CHCTEMBl HWMEIOTCSA B psiae  Hamboisee
MPOM3BOJUTENBHBIX 3apyOeKHbIX ManH («Ctpeta» — CLIA, «ATnacy — AHTIUS U ap.).

Cucrema aBTOMaTHYECKOIO MNPpCPbIBAHUA IIPOrpaMMbl o0ecrieyrMBaeT BO3MOXKHOCTD OIICPATUBHOI'O pCarunpoBaHUA
BBIYMCIUTEIIFHON MAaIlMHBI Ha Pa3IMYHbIC BHCINHHUC W BHYTPCHHHC CHUIHAJIbI, KOTOPBLIC MOI'YT BO3HHUKHYTH B XOZC
BeIuncIcHUd. Hambomblee 3HaYeHHE HO,Z[O6HLI€ CUCTEMbI HMMCIOT B BbIYHCJIMUTCIBHBIX YIIPABIAIOMIUX MalllhHAX,
pa6OTaIOH.[I/IX B pCaJIbHOM Macirade BPpCMCHHU U CBA3aHHBIX KaHaJIaMU CBA3W C PA3JIMYHBIMH BHCIITHHUMMH 06’E>CKT8.MI/I,
SBIIAIOIMUMUCA MCTOYHHUKaAMHW JAaHHBIX OJI1 MallKMHBI U HOTpC6I/ITeJ'I$IMI/I I/IH(bOpMaI_II/IH, BBIpa6aTLIBa€MOﬁ MamuHon. Tak
KaK BHCHOIHHC COO6].L[€HI/I$I INOCTyNnarOT B TaKHMC MaAllWHbBI B IIPOU3BOJIBHBIC MOMCHTBHI BPEMCHH, TO HeO6XOI[I/IMa
crienuaibHasd CHCTEMa IIPEPbIBAHMA, KOTOpasa OBl IIpHUOCTaHaBJJIMBAaJIa BBIIIOJIHCHHUC OCHOBHOH oporpaMmMbl Ha BPEMs
Iepernucu COO6H.[CHI/I}1 B OICPAaTHBHYIO IIaMATb, a TAaKXC Ha BpPCEM:A BblIa4u oqepe/:[Hoﬁ nopuyuu MIOArOTOBJICHHBIX
PE3YJIbTATOB BBIYHCIICHUM.

[Tomumo 3THX GYHKIHIA BBOAA W BBEIBOJIA MH(POPMAIIMH CUCTEMA MIPEPHIBAHUS ITPOTPAMMBI CIYXKHUT LTSl pearupoBaHuUs
Ha pa3In4yHbIe CIIyYaliHO BO3HHKAIOIIME COOBITHS (COOM B pa0OTE MAIlMHBI, CUTHAJBI ONIEpaTOpa, BBOJUMBIC C ITyJIbTa
YIIPaBJICHUS, TTOJIyYCHHE HEHOPMAJIbHBIX PE3yIbTaTOB U T. 1I.).

B cucremax mpepbIBaHHS MPOTrpaMMBI TIOYTH BO BCEX MAIMHAX, HMCEIOIIUX 3TH CHCTEMBI, I KaKIOH BO3MOMHOM
MPUYHHBI TIPEPBIBAaHUS OTBEIICH OTJIEIbHBIN pa3psl B CHCIUAIBHOM PETUCTPE, Ha KOTOPBIM MOCTYNAIOT CHUTHAJIBI
MIpEpPLIBAHUSL.

Tak kak B pa3sIWYHBIX YCIOBHUAX (B 3aBHCHMOCTH OT Ba)KHOCTH M OCOOCHHOCTCH BBINOJHSEMON B JaHHBIH MOMEHT
IIPOrpaMMbl) MOXKET ITOMYCKaThCs MPEphIBAHKE MPOrpaMMBbl HE OT BCeX MPHUMH (a2 MHOTIa TpeOyeTcs BOOOINEe 3apeTUTh
MpepbIBAHUEC HEKOTOPBIX MPOTrpaMM), TO BBOJUTCSA €Ile TaK Ha3bIBAEMBIH 3aIUTHBIA PETHUCTP, Pas3psbl KOTOPOTO
COOTBETCTBYIOT pa3pslaM peructpa mIpepbiBaHusa. Ha 3TOT 3allUTHBIA PErucTp MO CHEIUaIbHOH KOMaHAE MOTYT
YCTaHABJIMBAThCS Pa3IMYHBIE KOJBI, OINMPEACNSAIONINEe BO3MOXXHOCTH IPEPHIBaAaHUS MPOTPaMMbl Pa3HbIMH TMPUYUHAMH.
IIpepriBaHME OCYIIECTBISIETCSA B TOM ClIy4ae, €CJIM €CTh CUTHAJ MpephIBaHUS Ha JAHHOM pa3psijie perucTpa npepbiBaHus,
a Ha COOTBETCTBYIOIIIEM pa3ps/ie 3alllMTHOTO PETUCTPa CTOUT pa3pelieHnue MpephIBaHUs.

B mammHe «MUHCK-2» KaxAoW NpUYMHE IPEPhIBaHMS COOTBETCTBYET CIICIMAlIbHAs «sS4eiika NpephIBaHHSN», B
KOTOpPYIO aBTOMAaTHYECKH TepeacTcsl YMpaBJICHUE NPH BO3ZHMKHOBEHWHM IPEpPBIBAHHUS IO JAaHHOW mpuumHE. B 3THX
sdelikax TMpephIBaHHUS 3apaHee MOJDKHBI OBITH 3amaceHbl KOMaHIbl IIEpexojJa K IporpamMmaM, KOTOpPBIE TOJKHBI
BBIMTOJHATHCS MAIIMHOW TPHU TOSBJICHUU COOTBETCTBYIONIMX CHUTHAJIOB MpEpbIBaHMSA. DTH KOMaHAbI MEpexojia CBOUM
MEPBBIM aJIPECOM YKa3bIBAIOT aJipec Iepexojia K HY)KHOH IporpaMMe, a BTOPBIM aJpecoM YKa3bIBAlOT aJpec SUYCHKH,
Kylla JOJDKHA OBITH 3acilaHa KOMaHAa BO3BpaTa, 00eCIeYMBAIONIAs BO3BpAICHUE IOCJIC MPEPBIBAHHUS K MPEPBAHHOMY
MECTy OCHOBHOM IPOTpaMMBI.

B mammne « MUHCK-2» BO3MOXKHO TOJBKO OJHOCTYTICHUATOE IMPEPBIBAHKE, T. €. IEPEX0] K HEKOTOPOH MpephIBAIOIICH
MporpaMMe aBTOMATHYECKH 3alpeliacT malbHEHIlee IpepbIBaHHE, OO0 TEX IOp, MOKa OHO HE OyAeT pa3pelieHo
CIIeLIMaIbHON KOMaHIOM.

§ 5 NMPOrPAMMNPOBAHWNE

[IporpaMmmupoBaHiie — COCTaBJIEHHE IPOTPAMM pEIICHWUS MaTeMaTHYeCKMX ¥ HWH(OOPMAIHMOHHBIX 3a7ad Ha
3JIEKTPOHHBIX ITU(POBBIX BRIUUCIATEIBHBIX MamuHax (B3L[M).

[Tox mporpaMMHpOBaHHWEM MOHHUMAIOT TakXKe 00J1acTh MPHUKIAIHOW MaTEMAaTHKH, 3aHUMAIOIIYIOCS pa3paboTKon
METOOB IPOrpaMMUpPOBaHUsI 3a1a4 it DL[M.

Paznuyaror 1Ba OCHOBHBIX pa3zjenia NporpaMMUPOBAHUS: HEMOCPEACTBEHHOE TPOrPaMMHUPOBAHUE U aBTOMATUYECKOE
nporpammupoBanue. [Ipy HEMOCPEACTBEHHOM MPOTrPaMMUPOBAHUU BCs PaboTa, HauMHAs OT Pa3pabOTKH OOIIEH CXEMBI
MIPOTpaMMBbI M KOHYAsI KOJIMPOBAHUEM M BBOJOM IPOTPAMMBI B MAITHHY, BBITIOJHACTCS Y€JI0BEKOM-TIpOrpaMMucToMm. [lpu
ABTOMATHYECKOM IPOTPaMMHPOBAHUHN YEJIOBEK-TIPOTPAMMHUCT COCTABIISET TOIHKO CXEMY IPOTPaMMEBI U 3aIllMCHIBACT €€ B
COKpAIICHHOM CHMBOJIMYECKOM BHJE. Bcs ke TexHuueckas paboTa MO COCTABJICHUIO U KOAWPOBAHUIO MPOrPaMMBbI
BBITIOJIHAETCA camMoit DM ¢ moMoIIbio CrieluaibHOM MPOrpaMMUpPYIOIIEH TPOrpaMMBl.

[porpammuoe ynpapiaenne M. CynHocTs MporpaMMUPOBAHUSI COCTOUT B NMPEACTABICHUU aITOPUTMa PEIICHUS
3aJlauM B BHJIE MOCJICOBATEIBHOCTH 3JEMEHTAPHBIX orepaiuid, BemoHsseMbix J1[M. Jlrobas DM MoXeT BBINOJIHATH
OIPENICIICHHBIA COCTaB apU(PMETUUYCCKUX M JIOTMYCCKUX OIepaluil Hall YHUCIOBBIMH Kojgamu. K apudmernyeckum
orepanusM OTHOCSATCS CJIOKCHUE, BRIYUTAHUE, YMHOXKCHUE U JelieHue. JIornueckuMu omepanusMu Ha3bIBalOT OOBIYHO
OTlepaIyy, BBHITOIHSIEMbIE C IENbI0 MPOBEPKH HAIMYHUS WM OTCYTCTBHS KaKMX-ITMOO MPU3HAKOB y uucenl. Hampumep,
MPOBEPKA PaBEHCTBA YHMCIA HYJIO, IPOBEPKA 3HAKA YKCia, CPABHEHUE JAHHOTO YMCIa C APYTUM, NMPOBEpKa PaBEHCTBA
HYJII0O HEKOTOPBIX pa3psaoB 4ncia u T. A. [logoOHbIe JorryuecKkue onepamnuy 4eJI0BEK-BBIYHCIUTENh BBIOJHICT B yMeE,
OLICHUBAS NOTYYAIOIIHUECA POMEKYTOUHBIE PE3yIbTaThl I ONpPENEICHUS X0Aa NalbHEHIINX BEIYUCICHUH.
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ApI/ICbMeTI/I‘IeCKI/Ie U JIOTUYCCKHUEC oOIcpaluyu Had 4YHCIIaMUd B J3JICKTPOHHBIX III/I(I)pOBBIX MalIrHax BBIITOJIHAKTCA
Ype3BbIYAHHO OBICTPO — B MHJLIMOHHBIC JOJH CeKyHAbl. OIHAKO A JOCTHKCHHUS OOIIel BHICOKOW CKOPOCTH PEIICHHS
3a/a4 HEAOCTATOYHO, YTOOBI KaXK[as OTHeIbHas omepalns BBIIOIHSIACH OUueHb ObIcTpo. HeoOXxomumo ele, 4ToOBI 3TH
OTepalliy BBIMOIHINCH aBTOMATHYECKH B HY)KHOM IOCEIOBATEILHOCTH U B OOJIBIIIOM KOJUYECTBE O¢3 BMEIIIATEIbCTBA
yeoBeka. To 00eCIeYnBaeTCs B MaIIMHAX MPUMEHEHUEM IIPOrPaMMHOTO YIIPaBICHHUs, CYIIIHOCTh KOTOPOT'O CBOJIUTCS K
CIEeIYIOLIEMY.

Kaxnayro omepamuio MalidHa BBITIONHSET MO ONpeAciieHHoW komanae. KomaHga — 3TO yCIOBHBIM KoJ (YHCIIO),
3aCTABIISIONINE MaIlHY BBITOJHITH ONPEICIICHHYI0 omeparuio. [lociaenoBaTeIbHOCTh KOMaHA COCTaBIISIET MPOTrpaMMy
paboThl MamuHEL. IIporpaMma pemreHus 3amavd 3alHCHIBACTCSA Ha CIEIHAIbHOM OJIAaHKE B YCIOBHOM YHCIIOBOM KOJIE.
Kaxxmast komaHma mociie 3anucy Ha OJaHK MpeAcTaBisieT co0oil 1Mo BHENTHEMY BHIY HEKOTOpPOE YHCIIO, & BCS MporpaMma
— MOCJIeI0BATCILHOCTD YHCEN.

[Iporpamma pabOTH MaIIWHBI, MPEACTABICHHAS B BHIE ITOCIECIOBATEIHPHOCTH UYHCEN, BBOAUTCS B 3allOMHHAIOIICE
YCTPOHCTBO MAIIIMHEI TAKKUM K€ 00pa30M, KaK M OOBIYHBIC YHCIIA, U XPAHUTCS B 3aIIOMUHAIOIIEM YCTPOHCTBE MAIITHHBI.

B mpomecce pemenus 3aadd KOMaHIBI MPOTPaMMBI ITOOYEPETHO BHIOMPAIOTCS W3 3alIOMHHAIOIIETO YCTPOWCTBA
YCTPOUCTBOM YIIPABJICHHS.

Kaxxmass BeIOpaHHas KOMaHIa COOTBETCTBYIOIIMM 0OOpa3oM pacIIH(pPOBBIBACTCS YCTPOHWCTBOM VIIPABICHHUS U
BBIACTCS JUIS BBITIOJIHGHHWS B pa3IMdHbIC YacTH MamuHbl. Kaxmas KoMaHIa COIEp)KUT JBE OCHOBHBIC YaCTH —
OTICPallMOHHYI0 W anpecHyro. OmeparlioHHas YacTh KOMaHIBI TOKAa3bIBACT, KAKYIO OIEPAIMIO OJDKHA BBITOJHUTH
MaIlliHa 10 KOMaHze, aJpecHas 9acTh — OTKyJa CJIeAyeT B3ATh YHCIIa, HaJ KOTOPHIMH MIOJDKHA OBITH BBITOJTHEHA
yKa3aHHas oreparys, ¥ Ky/1a Hy>)KHO 3allicaTh pe3yibTaT OIepallvu.

Bce ocHOBHBIC apH(pMETHUYECKHE U JOTHUYECKUE OIECPALMU, BBIMTOJHICMBIC MAIIHHOM, MPOHYMEPOBAHBI, M KaXaas
omepalus MMeeT CBOM IOCTOSIHHBIM HOMEp, Ha3bIBaGMbI KOJIOM OIEpalliud. DTOT KOJ OIepallid WU yKa3bIBaeTcs B
OTIepaIMOHHON YacTH KOMaH]Ibl IIPH €€ HaIllMCaHUH.

IIpu HamucaHuW KOMaHABI YKa3bIBAIOT: B ONCPALIMOHHOW YacTH — KOJ OIlepalliy, a B aJIpeCHON 4acTH — HoMepa
si9eeK, COoACpIKAIINX HCXOTHBIC IS ONEpalldd Yrcjia, ¥ HOMEp SYeHKH, Kyda HY)KHO 3allicaTh Pe3yJbTaT OIepalldy.
Hampumep, MoxxeT OBITh cOCTaBIeHa KOMaH/Ia CICAYIOIETO BU/A:

01 0026 0072 0136

Yucno 01 B 1eBoli KieTke 0003HAYACT KO ONEpauu CI0KeHHUs (0OBIUHO omepalus cioxkeHus umeer koj 01). Yucna
0026 u 0072 0003HAYAIOT, YTO HY)KHO B3SITh IEpBOE ciaraeMoe m3 sueiiku ¢ Homepom 0026, a BTOpoe ciiaracMoe H3
saeiikn ¢ HomepoM 0072. Yucno 0136, 3anmrcaHHOe B YETBEPTOM KIIETKE KOMaHABI, 0003HAYAET, YTO PE3ybTaT HYKHO
3ammcath B sUeiKy ¢ Homepom 0136.

OTo mpuMep TaK Ha3bIBaeMOM TpeXaapecHOH KOMaHIbI, B KOTOPOHM YKa3BIBAIOTCS cpa3ly TpH aipeca: aapeca ABYX
HCXOMHBIX YHCENI W aapec pe3yiabrata omepaiud. CyIIecTBYIOT TakKe MAaIlHHBI C OIHO-, IBYX-, YEThIpEX- H
MATHAIPECHBIMU KoMaHgaMu. COOTBETCTBYIOIIMM MallWHAM IIPHCBAMBAIOT HA3BaHUSA OJHO-, ABYXaAPECHBIX M T. .
MaIIIiH.

B omHOangpecHBIX MallMHaX MoJjHasA apr(MeTHuecKasi OIepanys BBIIOIHICTCS, KaK IPaBUIIO, HE IO OJHON KOMaH/IE,
Kak B TPEeXaJpeCHBIX, a IIPH IOMOIIH HECKOJIbKHX KoMaHI. Hampumep, omHa KOMaH[Ia BBI3BIBACT OJHO YHCIIO, BTOpAs
KOMAaH/1a BBI3bIBAET BTOPOE YHCIIO U BBIIMOJIHAET OIEPALIMIO, TPEThS KOMAaHIa OTChHUIAET PE3YJIbTAaT 110 3aJaHHOMY aapecy.
VYCTpoicTBO ympaBieHUsT MAIIMHBI 00€CIIEYMBAET ITOCIEAOBATEIBHOE BBITOJHCHHE KOMAaH IMPOrpaMMbI M YIIPABIIACT
PpaboTOH MAIIMHBI B IIPOLECCE BHIMOIHEHUS KaXI0i KOMaHIbl B TEUCHHE TaKTa PaOOThI MAIIHMHBI.

Kak ymoMHHAIIOCh BBIIIE, IIOC/IE BBHIIOJIHEHUS MAIIMHONW OYEepPEIHON KOMaHIbl B CYCTYMK KOMAH] aBTOMATHYCCKH
npubaBysieTcss €AMHUIA M IPOH3BOAUTCS BBIOOPKA CICAYIOIIEH KOMAaHIbI U3 SYEHKH 3allOMHMHAIOLICTO YCTPOMCTBa,
HMEIOIIEH HOMEp Ha €MHUILY OOJIbINE, YeM MPEAbIIYyIas KOMaH A,

Takum o0pa3oM, BBINOJHSIOTCS KOMaHABI apH(METHUYECCKUX W JIOTHYECKHX oOIepanuii. B kakmol u3 HHUX, Kak
MIPaBUJIO, YIACTBYIOT NIBA MCXOMHBIX YHCIIA W TONYYAeTCs OTHO YHCIIO, SBIIIONIEECS pe3yiabTaToM omepanuu. [lomumo
ATOTO, CYIIECTBYIOT TaK Ha3bIBa€MbIC KOMAHIBI YIIPABICHUS M BCIIOMOTATEIbHBIE KOMAHIBI. DTH KOMAaHIBI CITy’KaT JJIs
ITyCKa WJIM OCTAaHOBKY MAIIMHBI, TTIEPETIFICH YHCENI W3 OJHOTO MECTa 3alIOMHUHAIOIIET0 YCTPOWCTBA B APYTOE, AT IIpUeMa
HCXOAHBIX IOAaHHBIX MW BbIJA4YW pPE3YJIbTATOB OIICpAllMH, a TakKXe A HU3MCHCHHA IIOPAJKA BBIIIOJHCHUA KOMAaH]]
IIporpaMMBal.

PaccMmoTpuM HECKOTBKO TTOApoOHEee Ha3HAUYCHHUE U TIOPSAIOK PaboThl KOMaH 6€3yCIOBHOTO U YCIIOBHOTO MTEPEXO0B.
Komannma Oe3ycnmoBHOro mepexoma, OyQydd TOCTaBICHA B OMNPEICICHHOM MECTE MPOrpaMMbl, MOKAa3bIBACT, K KaKOU
KOMaHJIe TTporpaMMBbl TIEPEHTH MOCJIe BBITTOJIHEHUS JaHHONH KOMAaHIbl.

OOBIYHO KOMaHIBI IPOrPaMMBI BBITOJHSIOTCS MOAPSI OO0 TEX IOp, IMOKa HE BCTPETUTCS KOMAaHAa YCIOBHOTO
repexoja WM KoMaHaa 0e3ycloBHOro mepexoja. KomaHma yCIOBHOTO IMEpexoia OCYIIECTBISAET IMepeXoa K TOH WIH
WHOU KOMaHe MPOorpaMMbl B 3aBUCUMOCTH OT BBINTOJHEHUSI HEKOTOPOTo yCiaoBusA. Ecnu paccMmaTpuBaTh TpeXaapeCHYO
KOMaHJIy YCIIOBHOT'O Iepexoja, TO OHA MOXKET, HalIpuMep, UMETh CIIeAyIolee CTPOCHUE U Ha3HAYCHUE.

B aByx mepBbIX aapecax yKa3bIBalOT HOMEpa sSueeK 3allOMHHAIOINIECTO YCTPOWCTBA, TNIE XPaHATCS JBa HEKOTOPBIX
YHUCIIa, KOTOPBIE TOJDKHBI CPaBHUBATHCS MEX Iy co0oii. [1o koMaHe yCIOBHOTO Mepexoa MPpOU3BOIUTCS BEIOOPKA 000HX
YHUCEN U CPaBHEHHUE UX MEXAY co0oi. Eciu mepBoe 4uciio 0oJbIe BTOPOro, TO MPOUCXOAMT IEPEX0T K KOMaHIE, aapec
KOTOPOH yKa3aH B TPEeTheM aJpece KOMaHIBl YCIOBHOTO nepexoa. Ecim ke BTopoe uncio Oobliie IepBOro WIH PaBHO
€My, TO TI0CJIE KOMaHbl YCIIOBHOTO TIEPEX0,1a BEITIOIHACTCS CIICIYIONAs IO MOPSAKY KOMaH/Ia.

Komanma 0e3ycioBHOTO mepexojia yKa3bIBaeT ajapec CICOYIONMeH KoMaHABI, K KOTOPOH JOKEH OBITh COBEpIIEH
IIepeXo/1 MOCJIC BRIMTOTHEHMS TaHHOH KOMaHIbl HE3aBUCHMO OT KaKHX-JIHOO YCIOBHIM.

Komanna ycimoBHOTO mepexojia B TpeXaapecHOW MaIllimHe MOXKET UMETh UM TaKoe CTpOeHHe. B MepBhIX MBYX ampecax
VKa3BIBAIOTCS afipeca sYeeK MaMsTH, XPaHAIIUX B¢ KOMaHBI IPOTPAMMEBI, K KOTOPBIM MOKET OBITH COBEPIIICH IEPEX0/T
Iocjie KOMaHAbl YCIOBHOTO IEepeXo/ia, TPETHH afpec He MCIONB3yeTcsa. BrIOOp TOW MM MHOM KOMaHIBI U3 YKa3aHHBIX
JIBYX KOMAaHJ OCYIIECTBIISICTCS B 3aBHCHMOCTH OT PE3yJIbTaTa OIEepalliy, BHITIONHSBIICHCS HETIOCPEIACTBEHHO TIEpPen
KOMAaH/JI0M YCIIOBHOIO Mepexo/a.
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BoNbIIMHCTBO KOMaH[ apru(PMETHYSCKHX M JIOTMUSCKUX OIepaluii B MallMHAX MOCTPOCHO TaKUM 00pa3oM, 4TO
MIOMHMO PE3yJIbTaTa ONEPaIUy 3TH KOMaH/bl BEIAIOT U JOMOJHUTEIBHBIA MPU3HAK, Ha3bIBAEMBIH CUTHAJIOM @ (OMera),
XapaKTepU3YIOMNA HEKOTOpPHIC albTePHATHBHBIC CBONCTBA YMCIA, SIBISIIOIIETOCS PE3YJIbTATOM BBIMIOJHEHUS TaHHOU
koMaHbl. [lon anbTepHATHBHBIME CBOMCTBAMHU MBI IMOHMMAaeM TaKHE CBOWCTBA, KOTOPBIE MOTYT JHOO OBITh, JINOO HE
OBITh, T. €., YCIOBHO TOBOpS, NMPU3HAK ® MOXeT ObITh paBeH nuOo 0, muGo 1. Hanpumep, omeparus cliokeHUs
BBITIOJIHAETCA TaK, YTO €CIU PE3YyJbTaT CIOKEHHS OTPHUIATENICH, TO MPU3HAK () PaBeH 1, a eclu MONOXKHUTENeH (Win
HyJIb), TO ® paBeH 0.

OTOT CHTHAN ® MepenaeTcs U3 apu(pMETHISCKOTO YCTPOHCTBA B YCTPOMCTBO VIIPABJICHHS, KOTOPOE HMCIIOIB3YET €ro
IIPH BBIMOJTHCHHH KOMAHJIBI YCIOBHOTO Iepexoja I ONpEIeNICHHs aapeca CISAYIOMIeH KOMAaHIBI, ITOIJICHKAIICH
BBITIOJIHEHHIO. [IpH 3TOM KOMaHIa yCIOBHOTO Iepexoja MOXKET pa0doTaTh, HAIPUMED, IO MPaBUIY: €CIIH MPEABIIYIIas
KOMaHJIa Jajla MPU3HAK (0, PaBHBIM SIUHUIIE, TO CIACAYIOIICH BBITOTHACTCS KOMaHaa, aipec KOTOPOH yKa3aH BO BTOPOM
azpece KOMaHABI YCIOBHOTO Iepexoja; €CIM Npeablaylias KOMaHIa BbIpaboTajga NMPU3HAK (O, PABHBIH HYJIIO, TO
CJICIYIONIEH BBITIONHACTCSA KOMaHIA MPOTrpaMMBI, aapec KOTOPOH yka3zaH B IIEpBOM aapece KOMAaHIBl yCIIOBHOTO
repexona.

Takum 00pa3oM KOMaHJa YCIOBHOTO IEPEX0Jia B 00EUX OMMCAHHBIX MOJU(PHUKAIMAX MO3BOJISET IMIPOU3BECTH BEIOOD
TOTO WJIM WHOTO HAmpaBlIEHUS B MPOJOJDKCHUU BBIUMCICHHH B 3aBHCHMOCTH OT HEKOTOPOTO YCIOBHSA. DTO BEChMa
BOXXHOE CBOWCTBO IPOTPaMMHO-YIPABIIIEMBIX MAIMH, 0OECIeYHBAIONIee MOJHYI0 aBTOMATHYHOCTh WX padoTel. Kak
W3BECTHO, B TIPOIECCE CIOXKHBIX BBIUYMCICHHUM YacTO IPHUXOAMTCS PEIIaTh BOIPOC, KaK BECTH BBIYUCIICHHS TANbIIIe,
TIOCJIC TOTO KaK MOJyYEHBI T€ WM WHBIC IIPOMEKYTOUHBIC PE3yIbTaThl. BEIOOP ATHUX HampaBIIEHUH MOXHO BO3JI0KUTH Ha
MaIuHy OJiaroaps HaJUYWI0 KOMaH[bI YCIOBHOTO TMEpexXoja, €CIM COOTBETCTBYIONIUM 00pa3oM 3alporpaMMHpPOBAThH
MIOJTyYCHHUE PE3yIbTaTOB C ONPEIEICHHBIMU MTPU3HAKAMH U TMTOCTABHUTD MOCIIE 3TOr0 KOMaH/IBI YCJIOBHOTO TIEPEX0/Ia.

HenocpencTrBeHHoe mnporpaMMupoBaHue. HemocpencTBeHHOE MPOrpaMMHUPOBAHHE PACCMOTPUM Ha IIPUMEpE
COCTaBJICHUS MIPOCTOM MPOrPaMMBI JIJIsl TPEXaIPECHOM MalTHbI. TpeOyeTcs COCTaBUTh MPOrpaMMy JIJIsl PEIICHHUS JIF000H
CHUCTEMBI JIBYyX JIMHEHHBIX aJireOpandecKuX YPaBHCHHI C IBYMS HCHM3BECTHBIMHU:

Ax + By =C,
Dx+Ey=F
IJId Ccliy4dasi, Koraa
AE — BD #0.
Pemrag coemectHO 9Ty CUCTEMY, TOJIYyUHUM
_ CE-BF _AF-CD

X=———, y=—.
AE — BD AE — BD

[Iporpammy cocTaBisieM JJI BEIYHCIICHUS 110 3THM (hopMyJiaM.

ITopsimoK, B KOTOPOM B JaHHOM CJTydae JODKCH OCYIIECTBISATHCS BRIYMCIUTEIHHBINA ITPOIIECC, OUCBHICH.

IIporpamMmMy CHadaja COCTABJISIOT B «OYKBEHHO-UHCIIOBBIX» 00O3HadYeHHAX. Hampumep, sueiku, OTBEICHHBIC IS
KOMaHJ TpOoTrpaMMbI, 0003HAYArOT 3HakaMu a + 1, a + 2, ss9eKu IJI9 UCXOJHBIX JaHHBIX — 3Hakamu b + 1, b+ 2, .. u
T. 1.

bynem mcmonb3oBaTh ciiemyromue Koael omeparuii: 03 — Beramranue, 05 — ymHoxenune, 06 — nenenne, 07 —
[IEPEBO/I YKCIIa M3 JBOUYHON CHCTEMEI B IeCATHYHYI0, 10 — BbIBOI Ha nepdokapTel, 11 —ocTaHOBKA.

Hauansasie qannasie 3amaqu (uucna 4, B, C, D, E, F) pa3MecTuM cienyonmm o0pa3om:

Anpec saeiikn b+l | b+2 | b+3 | bt4 | b+5 | b6

CozepxuMoe sTUeHKH A B C D E F

[IporpamMmy ImoMecTHM B SIMEHKHU ¢ aapecamu a+1, a+2, ... Pabounmu sueiikaMu ITycTh OYIyT siaeku c+1, ¢+2, . . .
Jlns pe3yapTaToB OoTBemeM sueku d+1, d+2, . ..

CocraBisisi mporpamMmy, OymeM ciieBa OT KaKIOW KOMaHIBI 3allMCHIBATh, IOJIB3YSICh BOCBMEPUIHOW CHCTEMOM

CUMCJICHHS, afpec SYCHKH MaMsTH, MPEIHA3HAYCHHON A ee XpaHCHHs, ¥ OTACIATh 3TOT aApec SYEUKH OT KOMaHJIbI
3aKpBITON CKOOKOIA.

B xaxxnoit komaH[Ie IByXpa3psgHOE YUCIIO, CTOSIIEe CIeBa, 03HAYaeT KOl COOTBETCTBYIOIIEH OTEPAIIHH.
«Ilepemuoxuts uncna 4 u E. [IpousBeneHue 3anucarh B pabouyro ssUeiKy c+1»:

atl) 05, b+1, b+5,c+1

«IlepemuHoxuth uncna B u D. [IpousBeaeHue 3anucaTh B UKy ¢ + 2»:
at2) 05, b+2, b+4, c+2

«W3 uucna AE, pacnofioxXeHHOTO B siueiike c+1, Beiuecth uncio BD, crosiiee B suelike ¢ + 2. Pa3HOCTh 3anucarh B
SIUEUKyY ct+1»:

at3) 03,c+1,ct2,c+1

«Ilepemuoxuts uncna C u E. IIpousBenenue 3anucarh B SUSHKY ¢ + 2»:
a+4) 05, b+3, b+5, c+2

«Ilepemuoxuts uncna B u F. IlponsBeaenue 3anucarh B SUEHKyY ¢ + 3»:
a+5) 05, b+2, b+6, c+3

«W3 uncna CE, Haxopmdiierocs B sS4ehke c+2, BEIUECTb YHMCI0 BF, crosiiee B suekike c+3. PasHocTh 3ammcarh B
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STUEHKy c+2»:
a+6) 03, ¢ct2, c+3, c+2
«Pazgenuts uncno CE—ABF, noMmenieHHoe B siuekiky ¢ + 2, Ha AE—BD n3 sueliku c¢+1. YacTHoe 3ammcarh B SUCHKY
d+1»:
a+7) 06, ct2, ct+1, d+]

Ilocne BEITIOTHEHUS STOU KOMaH/IbI 6y/:[eT MOJIy4YCHa UCKOMas BCIIMYNHA X.

75
«Ilepemuoxuth uncna A u F. IlpousBenenue 3anucars B SUEHKY ¢ + 2»:

A+10)" 05,b+1, b+6, c+2

«Ilepemuoxuts yncna C u D. IIpousBenenne 3anucarhb B S4eHKy ¢ + 3»:
A+11) 05, b+3, b+4,c+3

«W3 uncia AF, pacrionoxxeHHOro B siueiike ¢ + 2, Beruecth unciio CD, crosiee B ssuelike ¢ + 3. Pa3HOCTh 3amucaTh B
sUeiiKy ¢ + 2»:

A+12) 03,c+2,c+3,c+2

«Pazmenuth uncino AF—CD, pacmoliokeHHOE B siuelike ¢ + 2, Ha 4yuciio AE—BD, Haxoxsmeecs B s4eike ¢ + 1.
PasnocTh 3ammcath B sSueiky d + 2»:

A+13) 06, c+2,c+1,d+2

Ilocne BEITIOTHEHUS STOU KOMaH/IbI 6y/:[eT IIOJIyd€Ha BTOpas HCKOMas BECIIMYKWHA ).

BhInosHss cOCTaBACHHBIC HAMH KOMaH/IbI, MalllMHA PEIIUT 3aJaHHYI0 CHCTEMY YPAaBHEHHS, HO BCE BBIUMCIICHUSA OHA
MIPOM3BOANT B ABOMYHON cHcTeMe cuncieHus. CiienoBaTeabHO, U BEIUYMHBI X U Y OyIyT MOJYYEHBI B BUAC JBOMYHBIX
gucell. Heo0XxoanmMo mmpeoOpa3oBaTh UX B IECATHYHBIC YUCTIA.

«JIBa umncia x u y, paclojoKeHHBIE B TTOCIIEIOBATCIBHBIX SUeHKaX, HAUMHAS ¢ SUeHKU d+1, mepeBecTH U3 TBOMYHOU
CHUCTEMBI CUNCIICHHSI B IECATUYHYIO. Pe3ybTaT CHOBA 3aIiCcaTh B TE K€ SUSHKIN:

A+14)" 07, d+1,0002, d+1
Ternepb Ha/IO IPEAYCMOTPETH BBIBOJ MOJYYCHHBIX PE3YJIBTATOB U3 MAIIMHEI Ha TIep(OKapTHI.
«/IBa uncna x u y, CTosAIIME B OCIENOBATEILHBIX suehkax d+/ u d+2, nmepeHectu Ha nmephoKapThI»:
A+15) 10, d+l, 0002, 0000
[Tocnemusist komanga «OCTaHOBY:

a+16) 11,0000, 0000, 0000 Cocrainenue nporpaMMbl OKOHYEHO.

CoOpaB BMecTe BCe KOMaHIbI, MOJIYYHM NpOTrpaMMmy B OYKBEeHHOM Buje (Tabi. 1). 3aMeHUB OYKBBI KOHKPETHBIMH
YHUCIIAaMH, TIOJYYUM IPOrpaMMy B €€ OKOHYATEITHHOM BUJIC.

Tabruya 1
JHomep Kowarza, xpamsmmasics B seliie

atl 05, b+l, b+5, c+l
a+2 05, | b+2, | b+4, |ct2
a+3 03, c+l, c+2, ot
atd 05, b+3, | b+5,  |ct2
ars 05, |b+2, | b+6, |ct3
at6 03, 2, c+3, 42
a+7 06, |ct2, | ctl, |a+l
at10 05, | b+l | b6, |c+2
at+ll 05, | b+3, | b+4, |c+3
ctl12 03, | ct2, | ct3 c+2
atl3 06, | ct2, | e+l d+2
ot+14 07, d+l, 0002, | d+1

* i) v
Iocne a + 7 cnemyet a + 10, Tak Kak 3amuch BEAETCS B BOCBMEPHYHON CHCTeMe cUHcieHns. B atoit cucreme cuncienus couderanue mudp 10
03HayaeT BOCEMb

ok o o
B st10if KOMaHzE, TaK ke KaK U B CIEAYIONMEH, YHCII0, CTOSIIEe BO BTOPOM aipece, YKa3hIBaeT KOJIMYECTBO MIPEe0dpa3yeMbIX Ynce, HaduHas C
azmpeca d+1.
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Howmep

SUeKH Komanpa, XpaHAI@sacsa B AYCUKES

a+l15 10, d+1 0002, 0000

at+16 11, 0000, 0000, 0000

IIpumenenne DIM memecooOpa3HO B TOM ciydae, KOTJIa MallliHa BEITIOJHSIET MHOT'O OIEpalllil IO Mporpamme,
COCTOSIIECH M3 HEOONBIIOTO KOMWYECTBA KOMAHI. DTOTO MOKHO JOOUTHCS IyTEM COCTABICHUS TAKUX MPOrPaMM, IO
KOTOphIM MallliHa CHaydaja OCYHICCTBJIIAIa OBl pan onepaunﬁ Haa onpCaAcCICHHBIMU OaHHBIMH, 3aTEM CaMa HU3MCHsATIa
HYKHBIM 00pa3oM ajpeca y 4acTh KOMaHJ IPOrpaMMbl U CHOBA BBHINONHSJIA YK€ BUIOU3MEHEHHYIO MPOTrpaMMmy Haj
JIPYTMMHU JaHHBIMH, M TaK J0 TE€X MOp, MOKa PelIeHUE 3ajJayd He OyJeT NOBEACHO JO KOHIA, T. €. MOKa He OyayT
00paboTaHbI Bce JaHHBIC C IOMOIIBIO OJTHOM U TOMU K€ MPOrPaMMBI.

Yka3zaHHOe H3MEHEHHE KOMaH] MOJYYHJIO Ha3BaHuE mepeaapecauuu. llepeagpecanns KOMaHI OCYIIECTBISCTCS
IyTeM BBIMIOJIHEHUST apu()METUUYCCKUX JCHCTBUI (CIIOKEHUS W BBIYUTAHUWS) HAJl YMCIAMU, TPEACTABISIONIMMHA COOOM
KOJbI KoMaH1. Kpome u3MeHeHus KOMaH/I AJisl MOBTOPEHUS IPOTPaMMBbl, HY>KHO, BO-TIEPBBIX, OMPECIUTh MOMEHT, KOT1a
clIemyeT W CIeAyeT JIM TMEepeHTH K ITOBTOPHOMY BBINOJIHCHHIO KOMAaHI, a BO-BTOPBIX, HY)KHO 3acCTaBUTh MAIIHHY
«BEPHYTHCS» 00OpaTHO, T. €. HY)KHO IPOBEPUTH BBITOJIHCHHE HEKOTOPOTO JIOTHYECKOTO YCIIOBHUS, M, €CIH 3TO YCIOBHE
BBITIOJTHEHO, TIEPEUTH C KOHIIA HEKOTOPOTO YYacTKa MPOrpaMMBbI K €ro Havaiy.

YyacTku IporpaMMbl, BBIIOIHSAEMbIE MAIIMHON MHOTOKPATHO, HA3bIBAIOTCS LUKIIAMU TPOTrPAMMBI.

YyacTku mporpaMMebl, TpeAHa3HauYeHHbIE IS TMPOBEPKH KAaKOTO-HUOYIb JIOTHYECKOTO YCIIOBHS, B 3aBUCHMOCTH OT
BBIMIOJIHEHUS WM HEBBIOJHEHUS KOTOPOr0 MAallMHE HAAJEKHUT MEePEeUTH K OJHOMY U3 JIBYX BO3MOXKHBIX BapHaHTOB
JanbHEUIINX BBIUUCICHHUM, Ha3bIBAIOTCS Pa3BETBICHUSMU IPOrPAMMBI.

Ecau Hy>XHO NpOBEPUTH UCTUHHOCTH JIOTUYECKOTO YCJOBHS: «CyMMa JIBYX YHCEN OTpHUIATENbHa», TO JOCTATOYHO
IIPOU3BECTH CIOKEHUeE ITHX uncen. O0pazoBaHue curHana o (®=1) o3HaYaeT BHIMONHEHUE 3TOTO ycIoBUA. OTCYTCTBHUE
curHana o (® = 0) Oyzer TOBOPUTH O TOM, YTO yCIIOBHE HE BBHIITOJIHEHO.

Bcenen 3a xoMaH[OW, TPOBEPSIONIEH BBHITIOIHEHHWE JIOTUYECKOTO YCIOBHSA, NMOJDKHA OBITh ITOCTaBlieHa KOMaHa
ycaoBHOro nepexona. [Ipy Hanuuuu curHajza @ MalllMHA 110 KOMAHJE YCIOBHOIO IEPEX0o]a MEepeHaeT K BBITOIHEHUIO
KOMaH/JIbl, aJpeCc KOTOPOHM CTOUT, HANpUMEp, BO BTOPOM aJpece KOMaHHAbl YCIOBHOro mnepexona. Ilpu orcyTrcTBumM
CUTHaa OyJeT Mpon3BeieH Mepexo1 K KOMaH/Ie, aipec KOTOPOH CTOUT B IIEPBOM afpece KOMaHIbl YCIOBHOTO ITepexo/a.

B coBpemeHHBIX IH(MPOBBIX BBHUMCIUTENHHBIX MAaIlMHAX IIHPOKOE NMPUMEHEHHE TOyYMJI CTIOCO0 aBTOMAaTHYECKOW
Moan(UKanY aapecoB KOMaH[ ¢ TOMOIIBIO TaK Ha3bIBAEMbBIX HMHIEKCHBIX PETHCTPOB. DTOT CHOCOO TIO CPaBHEHHUIO
€O croco0oM MOIU(UKAIUH aTPECOB C TIOMOIILI0 OCHOBHOT'O apU(hMETHUECKOT0 YCTPOMCTBA, TPUMEHAEMBIM, HAIpUMeED,
B MammHe «Ctpernay, o0IamaeT psSAOM BaXKHBIX MPEHUMYIIECTB: COKpAIIaeTCs YUCIO KOMaHJ B MpOrpaMMe U TaKTOB
paboTHI MaIIHHEI.

MBI paccMOTpUM TMPUMEHEHHE 3TOro crmocoba mMa mpuMepe MammHbl «MHHCK-2», B KOTOpPOW MepBbIe 15 sdeek
OTIEPATUBHOM NaMATH UTPAIOT POJIb UHJIEKCHBIX PETUCTPOB, @ B KOJIE KOMaH/Ibl UMEETCA CEUaIbHOE YEThIPEXPa3psaIHOE
WHJCKCHOE T0JIe, cojepkaiiee aapec (HOMep) WHACKCHOTO peructpa. HyneBoli kojq B 3TOM Mojie yKa3blBaeT Ha
oTcyTcTBHE Moau(uKanuu 0060oux aapecoB. Ko, OTIHYHBINA OT HyIIs, YKa3bIBACT aJlpeC MHICKCHOU SYCHKU, COACPKUMOE
KOTOpOW MpHOABISIETCS COOTBETCTBYIONIMMH YacTSIMH K IIEPBOMY U BTOpPOMY ajpecaM Komasnuel. [lompoOHee sToT
MPOILIECC MOSICHSIICS MPU OMUCAHUHU MAIIUHBI « MUHCK-2).

PaccMoTpumM mpuMep MpOCTON MPOrpaMMBbI IS BEIYUCIICHHUS MOJIMHOMA 71-# CTeneHu 1o cxeme ['opHepa:
2 3
y=a,+ax+a,x +ax +--+ax" =(a,+x(a, +--+x(a, +xa,) "))

Bce anpeca u KOHCTaHTHI Oy/JIeM 3alUChIBATh, KaK 3TO MPHHATO MPH MPOrPaMMUPOBAHHUU, B BOCBMEPUYHON CHUCTEME
CUHCIICHUS, T. €. B CHCTEME, OCHOBAaHHUEM KOTOPOH SIBIISICTCS YUCIO BOCEMb.

st pa3sMeleHnss apryMeHTa x oTBeneM sdeiiky 0077. 3HaueHHWe MOJNMHOMA y OymeM IoMmermath B sueiky 0076.
KoadduimeHTs! mommuoMa a,, dy., - . ., dgp Pa3MECTHM B suelikax ¢ aapecamu 0100, 0101, ..., 0100 +#n IIporpammy Oynem
pa3Mernars B sUelkax naMmsTi, HauuHas ¢ aapeca 1000.

[IpuBeneM omucaHWe HEKOTOPHIX KOMaHJA MamluHbl «MUHCK-2», KOTOpBIE HaM MOHAMO0ATCS JUIS COCTaBJICHUS
yYKa3aHHOU MPOTPaMMBL.

3ameTuM, 9TO KOJ Omeparnuu B MamuHe «MHUHCK-2)» MHIIETCS B BUAC NBYXPa3pAIHOTO BOCBMEPUYHOTO YHCIA CO
3HaKOM. AJpeca HHACKCHOM sueiiku u 1-# u 2-H ajgpeca OHUIIYTCA COOTBETCTBEHHO 2, 4 U 4-pa3psaHbIMU
BOCBMEPUYHBIMU YUCIIAMH.

HeKOTOpble KOMAaH/Ibl MAIIUHBI «MuHeK-2»

Kon
onepanuu

4-ro

paspsina

-a3psHBIA

Tlosicnenune

KO
paspsina
paspsina

-0H azgpec

3Hak
Wnpexe 2-ro
1-b1it anpec 4-ro

2
2

I
S
~
ANy
Ay
)

B aueiixy ¢ angpecom A2 u B cymmarop AV 3ackuiaeTcs 4ucio, HaxosIeecs
B stueiike ¢ anpecom A 1. [lpusnak =1 BepabaTeiBaeTcs npu mockutke 0.

+ | 35| 1 | A1 | A2 VYMHOKEHHE 4uClia, HaxOJsUIIerocss B sueilke ¢ agpecoM A2, Ha 4YHCIO,
Haxopsmieecs B siaeiike ¢ agpecoM A 1. PesymbraT octaercsi B AY.
+ |16 | I | A1 | A2 CrnoxeHue 4ucia, HaXOAdIerocs B sueiike ¢ agpecoM A1, ¢ coaepKUMbIM
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cymMaTopa AV, ¢ TOCBUIKOH pe3ysibTaTa B sEHKy ¢ aapecoM A2.

-1 20| I |Al]| 42 IIpoBepka okoHuaHus nukiaa. K agpecHbM dactsam Al u A2 comep>XuMOro

WHAEKCHOM sueiku ¢ agpecoM | mpubaBIsIOTCS 3HAYCHHS COOTBETCTBYIOLIMX
aJIPECHBIX YacTell COJCPKHUMOTro siueiiku ¢ aapecoM A2, 4Tto oOecrednBacT
YBEIMUEHUE WIaroB Mepeajpecalud KOMaHJ C IMOMOIIBI0 3TON WHAEKCHOU
aueiiku. M3 3HaueHus cyeTdyuka 4ucia LUKIOB, Haxojsmerocs B 13 crapmmx
paspsaax 3TOW MHAEKCHOW SYeWKH, BbIUMTAETCs eAuHuua. Eciau pesynbrar
Oyzaer >0, TO MPOUCXOIUT TTEPEXO0] K KOMaH/Ie ¢ aapecoM Al; ecim pe3ynprat
<0, TO MPOUCXOAUT MEPEXOA K CIAeAYIOLIEH KoMaHae. 3aMeTUM, 4TO HayalbHOE
3HaYCHWE CYETYNKA IUKIOB JOJDKHO OBITh Ha EAWHUIYy MEHBIIEe
HE00XOAMMOTO YHCJIa TOBTOPEHHH IIHKJIOB.

Hwmxe mpuBomuTcs mporpaMma, OCYIIECTBISIONIAs BBIYHCIEHHE YKa3aHHOTO moimHOMa. s Momudbukaruu Mbl
WCIIONIb3yeM HHIACKCHYIO sueiiky 01, a B sueiike mamstu 0075 XpaHUTCS KOHCTaHTA, MPEACTABISIONIAS HAYaIbHOE
3HAYCHUE COACPKUMOro dTOW MHACKCHON SUeKu. B kauecTBe paboueii suciiku MCIosib3yeM siueliky ¢ aapecom 0074.

[Iporpamma BBIYHCICHHA TOJIHHOMA

Kon komanawl
Anpec
suettxn | Kon TMoscHexke
onepa- Hupexc Al A2
1HH

0001 Hunekcnan Aveiika

0074 cee erie ceen ceen PaGouast siueiika

0075 n—I 0001 000

0076 3uauenne MoiHHOMa Y

0077 Bemmunsa aprymenra x

0100 Kospdpuuuent a,

0101 Koadpunuent a, -,

01004 n Koadpuunenr a,

1000 —10 00 0075 0001 [Mockinka nay. snay.
B HHIEKCH.  fiuelKy
0001

1001 —10 00 0100 0074 Moceika kosd. a@n
B pal. sveiiky 0074

1002 +35 00 0074 0077 anXx

1003 +16 01 0100 0074 A X X+-an— 1

1004 —20 01 1002 0075 [lpopepka  Konnua
1HKJIa

1005 —10 00 0074 0076 ITocbika peayabTara

B kauectBe APpyroro npuMepa, HIrOCTpUPYIOUICTO UCITIOJIE30BaHUC crocoba aBTOMaTHYECKOM nepcaapecanuu
KOMaH/ C MOMOIIbIO MHACKCHBIX AYCCK, IIPUBCACM IIPOrpaMmy AJisd IMEPEMHOKCHUA JBYX BEKTOPOB — BBIYHUCICHUA
CyMMBI NTapHBIX IPOU3BEIACHUN:

n
y= Za[ xb,.
i=1

Tak e Kak B IPEOBIAYIIEM IpHUMEpe, HCIONb3yeM HHACKCHYI0 sueiiky 0001 m pabouyro stueiiky 0074; mcxomHOE
3HaYCHHE COAEPKUMOro MHIAeKkcHOH sueiku 0001 Oymem XxpaHuTh B sueiike 0075; BEIYMCICHHOE 3HAYCHHUE BETUYHHBI )
rnmoMectuM B stuciiky 0076. Beanuunsl a;, a,, .. ., a; moMectum B stuciiku 0101, 0102, . . ., 0100 + n, a BeauuuHsl by b, ...,
b, — B sueiikn 0201, 0202,. . ., 200 + n. Cunrraem, uto n<100. [Iporpammy pasmecTuMm B siueiikax, HaumHaas ¢ 1000.

OCHOBHBIM ITPUEMOM, OOJIETYaIOIIMM HEIMOCPEACTBEHHOE MPOrpaMMUPOBAHHUE, SIBIISETCS MeToj Onok-cxem. Ilepen
HalMCaHWEM MPOrpPaMMBl COCTaBJIseTCI ee OJIOK-cXeMa, IMpeICTaBisiomas co0oii rTpaduyeckoe H300paKeHHE
[TOCJICAOBATEIbHOCTH BBIMTOJIHAEMBIX BBIYHMCIACHHNA B BHAE Habopa MPSMOYTOJbLHHUKOB — OJIOKOB, COCIMHEHHBIX
CTpEJIKaMHU.
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l'[porpaMMa NMEPEMHOKCHUSI IBYX BEKTOPOB

on KouaHLeb |

= g o Toacnetlie !

g g & .

E,‘; 5 S :::, Al Az

<& | =3 =

0001 | Hunexcras aueia

007 4 Padoyan fAgeiina

0075 | n—I _ | 0001 | 0001 KorcTanTa

0076 3uauenne §

100 —1G | 00 | 0075 | GOO! Hochnka KoBCTaHTH

1001 | =10 | 00 | 0000 | 0074 Ouucria padoueil siyefikd

10023 135 | 01 | 0100 | 0200 a b,

16637 416 | 00 | 6074 | 0074 Chofenne  COMSPRMMOrO CyMMa-
TOPA € comepwuMbiM padoueil aysii-
v 074 ¢ noceutkoil peayabTata
B padouyto Adeiiny D074

10041 —30 1 Ot 1002 | 0075 [Mposepka oxomlarna Uugia

g8 ] —10§ 00 | 0074 | 0076 Ooglocbuu;a pesyibraTa B AueHky

75

Kaxknmpiii OJIOK COOTBETCTBYET ONPEIACICHHOMY JTaly BBIUKMCIACHHIH; BHYTpPH OJIOKAa 3amUChIBacTCS (CIOBAMH HIIH
dhopMmynamMu) conep)kaHHE dTama; CTPEIKH, COCIUHSIONMIME OJOKH, IMOKAa3bIBAIOT IOCICHOBATEIBHOCTh BBITIOJHEHUS
JTaIoB.

B cooTBeTCTBHH ¢ HAMEUCHHON OJIOK-CXEMOM COCTABJIAIOTCS IMPOTPaMMBbI OTACIBHBIX YYAaCTKOB CHavajla B OYKBEHHBIX
(ycrmoBHBIX) ampecax. 3aTeM IPOHM3BOAMTCS OOBESAMHCHHE OTACIBHBIX YYAaCTKOB IIpOrpaMMbI (TOAIIpOrpamMm) H
MIPUCBAaNBaHHE JCHCTBUTEIBHBIX aJIPECOB.

BaskHBIM BOITPOCOM IPOTPaMMHPOBAHUS SABJISETCS pacIpeeIICHHE MaMITH MAITUHBL. DTa pad0oTa BEIIOIHSICTCS MOCIIe
COCTaBJICHHUS O0OMmIel OJIOK-CXeMBl TporpaMMbl. HamOoinbmmne TpyAHOCTH BBI3BIBACT PACIpPEICICHHE IMaMATH B TeX
ciIy4asx, Korna oOpabaTeiBaeTcss OOJBIIONH 00BEM JaHHBIX, KOTOPHIC TPUXOMNUTCS pa3MeENaTh Ha MarHUTHBIX JICHTaX H
Oapabanax. [Ipm mporpaMMHpOBaHHH B 3TOM CIIy4ae JOJDKHBI NPEIyCMATPUBATHCS CIICIIHAIbHBIC KOMAHIBI IS
TIePENUCH UCXOMHBIX MaHHBIX C JICHT M 0apa0aHOB B ONEPATHBHYIO MaMATh W BBIBOAA TOJMYYCHHBIX PE3yIbTaTOB HA
JIEHTHI, 0apa0OaHbl UK Ha IIeYaTh.

KonTtpoas BbIuucjaennid. EcrecTBeHHO, 4TO B Tpollecce MOATOTOBKH 3a7adyd K PEIICHHI0O Ha MAaIluHe, a TaKke
HEITOCPEJICTBEHHO B TIPOIECCE pEIMICHUS HEOOXOIUMO OCYIIECTBIATH  KOHTPOIh  MPABUIBHOCTH  IOJIYYaeMBIX
pe3yIbTaTOB.

[IpoBepKy MPaBUIHHOCTH AJTOPUTMA M MCXOTHBIX JAaHHBIX 3aJladM, a TaKKe MPOBEPKY COCTaBIICHHOW MPOTPaMMBI
MIPOU3BOJIUT CaM CHEITHATUCT — MAaTEMAaTHK, MTOATOTABIUBAIOIINH 3a0a4y .

[IpaBriIbHOCTE TIEpeHOCA MaTepHaia Ha nep(hoKapThl 00CIICUNBACTCS TEM, UTO MEPEHOC ATOT OCYIIECTBIACTCS, KaK
TOBOPST, «B JIBE€ PYKW» — IBYMS JIIOJIbMH HE3aBUCHMO JPYT OT JApyra, IOcCJie 4Yero JBa KOMIUIEKTa mepdokapt
CIMYAIOTCA MEXAy CO0OW TP IMOMOIIM D3JIEKTPHUECKOTO YCTPOWCTBA, HA3BIBAEMOTO KOHTPOJIBHUKOM. Ecnmu 3tH
nep(OKapThl OKA3bIBAIOTCS HETOXKIECTBEHHBIMH, TO OHH yAAISIOTCS U BMECTO HHX ITPOOMBAIOTCS HOBBHIE (OISITH «B JIBE
pyku»). [ToHas TOXKIESCTBEHHOCTh IBYX KOMIUIEKTOB Mep(hOKapT CYUTACTCS MPU3HAKOM TOTO, YTO MIEPEHOC HH(pOpMAIHH
c OmaHKOB Ha mep(OKaPTHI BHIIIOJIHEH 0e3 OmHOOK.

[IpaBUIBLHOCTH BBOJA IPOrPAMMBI B ITAMSTH MAIIMHBI KOHTPOJIUPYETCS aBTOMATUYECKH, AJI YEro B IPOrpaMMy BBOIA
BKJIIOYAIOT CIENHMalbHbIe KoMaHabl. I[IpM 3TOM YacTO MCHOJB3YeTCA IMpPHEM, Ha3bIBAEMbI KOHTPOJBHBIM
cymmupoBanreM. COCTOUT 3TOT IIPHEM B TOM, YTO TOCJIE BBOA IMPOrPaMMBI U UCXOJHBIX JaHHBIX MaTEPHall, BBEICHHBII
B MaMsaTh, CYMMHpYIOT. IlollydeHHas cyMMa HOCHT Ha3BaHHE KOHTPOJBHOH CyMMBI. KOHTpPOJIBHYIO CyMMy IIO
CICIHAIbHOM KOMaHZe MalllMHa CPaBHHUBAET C 3apaHee BBEJACHHBIM B MAIIMHY €€ 3HAaueHHEeM. Bo3MOXkeH ciydai IBYX
IOCJIeIOBATEIBHBIX BBOJIOB MaTeprajia CHadaja ¢ IepBOro, a MOTOM CO BTOPOr0 KOMILIEKTa Iep(oKapT cO CpaBHECHHEM
KOHTPOJIBHBIX CYMM ITOCJIE IEPBOTO U Iocie BTOporo BBoaa. CoBmaaeHHWE KOHTPOJBHBIX CYMM CYHTAIOT IPH3HAKOM
MIPaBUIILHOCTH BBOJIA TIPOTPAMMBI M UCXOIHBIX JTaHHBIX.

ITocne Toro kak mporpamMma MpaBHIBHO BBEICHA, MOXKHO ITyCTHTh MAITMHY W permarh 3amady. OJHaKO eciH
IporpamMma IpHUMEHSeTCsS BIIEPBBIC, TO Mepel TeM, KaK MPHUCTYIUTh K PEHICHUIO 33aJadyM, MPOU3BOMAT OTJIAIKY €€ Ha
MaITHe.

CylIIHOCTh OTJIaJKH COCTOMT B TOM, YTO C IIOMOIIBIO MMPOTrpaMMBbI IPOU3BOIAT P BEIYUCICHHHA MPU YIPOIICHHBIX
HCXOIHBIX MaHHBIX. Pe3yabTaTel, BEIIaBacMbIC IIPH 3TOM MAITHHOM, CIMYAIOT C 3apaHee 3arOTOBICHHBIMU PE3yIbTaTaMH,
MIOJIYYCHHBIMA TIyTeM pYYHOTo cdera. [Ipw oTimamke mporpaMMbl HA MAIMHE MOTYT OBITH BBISIBJICHBI OIIHOKH,
JIOTTYTIICHHBIE B MTPOIIECCE COCTABIICHHUS TIPOrpaMMEI. TOJBKO MOCe YCTPaHESHHUS dTHX OIMMOOK MPHUCTYIAIOT K COOCTBEHHO
pEIICHUIO 3a1a9l Ha MaIlTHHE.

UToOBI UMETh YBEPEHHOCTH B TIPABIJIBHOCTH PEIICHUS 3a7a4d, HEOOXOIUMO TaKKe KOHTPOJIUPOBATH MPAaBUILHOCTD
BBIYMCIICHUM, TPOU3BOUMBIX MAIIIMHOMN.

Haubonee npocTeiM criocoO0oM KOHTPOJIS SBIISETCS OIBOWHOW cueT. B mpocreiimem ciiydae MOXKHO pElIUTh 3aJady
JIBKIIBL: TIOJYUYCHHBIC PE3YJIbTAaThl HarleuaTaTh M 3aTE€M CPaBHUTh MEXKAY c000i. TOXIECTBEHHOCTh PE3yJIbTaTOB OyIeT
CJIY’)KHMTh TIPU3HAKOM TOT'O, YTO B MPOIECCE BRIYUCICHUN MaIllMHA HE JIOMYyCKaya CIIy4alHbIX COOEB.

OOBIYHO KOHTPOJIb TPABWIBHOCTHA BBIYHCICHUN MPEeNyCMaTpPUBAIOT B Iporpamme. Torga 3TOT KOHTPOJIb
OCYIIECTBIISICTCSI aBTOMAaTHYECKH, CaMOW MamuHOM. J[BOMHON cUeT MOXKET OBITh MPUMEHEH M B 3TOM ciy4dae. MOXKHO
COCTaBHUThH MPOTPaMMy TaK, YTOOBI MAIllMHA PEIIIIa 337a9y OJUH pa3, MPOCYMMHUpPOBaIa OBl Pe3yIbTaThl, 3aT€M PEIInia
3aJlauy BTOPOW pa3, CHOBa MPOCYMMHUPOBaja Obl pe3yNbTaThl U, €CIU 00€ KOHTPOJbHBIC CYMMBI COBIAIYT, BbIJaJia ObI
pe3ynbTathl Ha nepdokapThl. Takoil KOHTPOJb MPHUMEHSIOT JOBOJBHO 4acTo. [IpakTHKa MOKa3bIBACT €ro BHICOKYIO
HAJIE)KHOCTb, HO IIPX 3TOM BPEMS, PaCX0lyeMOE MAILMHOM I1a PELIEHUE 3a/1a4l, YBEJIIMUMUBAETCS BIIBOE.
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WHorma nisi KOHTPOJS TPaBUIBHOCTH PE3YJIbTATOB MPEIyCMATPUBAIOT IPOBEPKY BBIMOJTHEHHUSI KaKOTO-THOO
COOTHOIIICHHUS, CBSI3BIBAIOLIETO BBIUMCISEMbIC BEJIMYMHBI, MPU YCIOBUH, KOHEYHO, YTO OSTO COOTHOUICHHE HE
HCIIONB3YETCs IS BEIUMCICHUS 3TUX BEIUYUH,

OneparopHoe nporpaMMupoBaHue. 3HAUUTENBHBIM IIarOM BIEpPE] B Pa3BUTUU NPOrPaMMHUPOBAHUS SBUJICS
OTIePaTOPHBIN METO, MpeIoXKEHHBIN B 1953 1. A. A. JImyHOBBIM.

[Ipu omepaTopHOM METOJIe MPOTPAMMUPOBAHUS AJITOPUTM, U30PAHHBIN I PEIICHUS 3ajauu, 3alHChIBACTCS Ha TOM
WK MHOM aNTOPUTMHUYECKOM S3bIKE, HE 3aBUCSIIEM OT KOHKPETHOH MammHbl. OCHOBY JIFOOOTO aJIrOPUTMHYECKOTO
sI3pIKa COCTAaBJIsIeT HAOOpP OMepaTopoB, MPEACTABIAIONIMX COO0 aBTOHOMHBIC EAMHUWIBI JICHCTBHIA, HEOOXOIMMBIX IS
peoOpazoBaHus WHGOpPMAIMK B MallHe. B mepBoHa4YaIbHOM BHJE ONEPATOPHBIA METOJ, TpPENIOKEHHBIH A. A.
JIsammyHOBBIM, BBITIISAIEI CIEAYOIUM o0pazoM. Kaxkeiii onmepaTop o003HavdaeTcs onpeaeneHHol 0ykBoii. [lo anropurmy
3aJlaud COCTABIISIETCS JIOTUYECKasi CXeMa IPOrpaMMEbl, B KOTOPOI OYKBBI, 0003HAYAIOIINE OMEPATOPHI, PACTIONIAralOTCS B
CTPOKY CJIeBa HAIIPABO B MOPSIKE BBHITIOJHEHHUS COOTBETCTBYIOIIMX OTNEPaTOpPOB. B Tex cirydasx, Koraa MOpsaoK 3amicH
OIIepaToOpOB B CXEME HE COOTBETCTBYET MOPSIKY MX BBITIOJTHEHUS, IPUMEHSIOTCS CIeNUalbHBIE 3HAKH TlepexooB. Ecnu
orepaTop 3aBHUCHT OT HEKOTOPOro Iapamerpa, TO OyKBY, OOO3HAYAIONIYI0 JTOT OIEpaTop, CHAOXKAIOT CBEPXY

[TOCJICA0BATEIbHOCTIO MHICKCOB, 0003HAYAIONINX COOTBETCTBYIONIUE MapaMeTphl. ITopsaakoBbie HOMEpa OIEPaTOPOB B
cxeMe 0003HaYaI0T HIKHUMH HHICKCAMH.

Ilpy mporpaMMHpOBaHHK 3a7a4 Yallle BCETO BCTPEUAIOTCS CIIEAYIOIIHE THIBI OIEpaTopoB: apudmerndeckue (A'y),
noruueckue (P,), oneparopsl iepeaapecarmu (F,), orepatopsl BocctanoBienust (O',) ¥ HEKOTOPEIE IPYTHE.

OOBIYHO TTPOU3ZBOAUTCA TIEpeapecars TeX KOMaHI, aJpeca KOTOPBIX 3aBHCAT OT Kakoro-nmnbo mapamerpa. Eciam
repeagpecanys cBsi3aHa ¢ N3MEHEeHNeM 3HaYeHMs, HallpuMep, TapaMeTpa j, TO, 9TOOBI 3TO TIOKa3aTh, MUIIYT F,(f).

Iepeanpecarusi, OOyCIOBICHHAS HW3MEHEHHUEM HECKOJBKAX TMapaMeTPOB, BBIMOJHACTCS TAaKHUM KOJHYECTBOM
OIIEPaTOPOB, KAKOBO YHCIIO 3TUX MapaMeTPOB.

Omepatop BoccTaHoBIeHUs (O CIYKHT IS BOCCTAHOBIICHHS KOMAaHII W IapaMETpOB, M3MCHEHHBIX B IIpoIlecce
paboTsl. Ecnn BoccTaHaBIUBAIOIIMECS KOMaH/IbI 3aBUCST, HAlpUMeEp, oT mapameTpa i, To mumyT O, (i) u T. 1.

B normdeckoil cxeme mporpamMMBbl KaXKIbI OIEpaTop H300pa)kacT HEKOTOPYI0 COBOKYIMHOCTh KOMaHI Oyayiiei
IPOTPaMMBIL.

B norudeckoii cxeme (M B mporpamMme) KaKJIblii HEJIOTHYSCKHI OIepaTop MOXKET Iepe/laBaTh YIPABICHUE TOJIBKO B
OJIHOM HaIpPaBJICHUH, JOTHUYECKUI OIlepaTop MOXKET MepeAaBaTh YIPaBICHHE B OJHOM M3 HECKOJBKUX HampaBlICHUH
(y1oOHO TIPUMEHSTH JIOTHYECKHUE OTePaTOphl, IIEPEIAIOIINe YIPaBICHUE B OJHOM U3 JIBYX HampaBJicHHii). Bo3mMoxHbIe
MepPEeX0 bl MEKIY OlepaTOpaMu C MPOIYCKOM JIPYTHUX OMEpaTOpOB, CTOSALIUX B JIOTHYECKON cXxeMe, MPUHATO 0003HAYaTh
crpenkamu. [Ipu 3TOM mepexoa OT JOTMYECKOTO OINEpaTopa B CIydae, KOrga MPOBEPSEMOE MM YCJIOBUE BBIIIOIHEHO,
M300paXKarOT CTPEIKOH, MPOBEIEHHON Ha/l CTPOKOM ONEepaTopoB, a Mepexo/1 B ciayyae, KOrjia yCJIOBHE HE BBITIOJIHEHO, —
CTPEJKOW, PAaCIONIOKEHHON TIOJ CTPOKOW omeparopoB. PacmojoxeHHe CTPeloK, 0003HAYAIONIMX IEPEXOIbl OT
HEJIOTHYECKUX OTIepaTOPOB, O€3pa3IudHO (HHOT/Ia BMECTO CTPEJIOK YIOTPEONISIOT qpyTrre 3HAKU TIepexoa).

CocTaBuM, HampuMep, JIOTHYECKYIO (OMEpaTOpHYI0) CXeMy Ui Clenyrolned mpocTtod 3amauu. [lycts TpeOyercs
BBIYMCIIUTh 3HAYEHUE OIPEAEICHHOTO HHTErpala

jz"dz(x >0). (1)
1
31ech HCXOMHBIMU SBIISIOTCS [1BA YUCia x U n. [Ipu n# — 1 3HaYeHHWE HHTErpajia BEIYUCIAETCS 0 GpopMmyIre
X n+l
x" =1
jt"dt ==~ (2)
1 n+1
[Ipu n = — 1 nmpumensiercs apyras popmyina
jt”dt:lnx. (3)
1

Cxema nporpamMMbl OyJIET COCTOSATh U3 CIEAYIOIIUX OIIEPaTOPOB:

rae P, — omepaTop IpOBEPKH JOTHIECKOTO YCIOBHS n#t — 1;
A, — apudMeTHIECKUI oIepaTop BEIUKCIeHUs 10 Gopmyire (2);
A3 — apudMeTHIECKHN oIlepaTop BeIUHCICHHH 1o Gopmyie (3);
44— oneparop OKOHYaHHS BBEIYMCIICHUN.

OnepaToprIﬁ MCTOA MHIpOorpaMMUpOBaHUs HMECT CICAYIOIIHUEC JOCTOMHCTBA.
1. Pab6ora mo OporpaMMHUPOBaHUIO PACHIICHACTCA Ha ABC CTaJHUU:

a) COCTaBJICHHE JIOTHYECKOM CXEMBI IIPOrpaMMBbI, BBINOJHSAIEMOE paOOTHHKAMH BBICOKOH KBaIH(DHUKALIMH
(MHXXEHEepaMH ),

0) dopmabHOE pacIHChIBaHUE KOMaH IMPOrpaMMbI, BEITIOJHAEMOE TEXHUKAMH HJIH aBTOMaTH4Yecku camoit DM c
ITOMOIIBIO CIIEIMATBLHOMN IPOrPaMMHUPYIOIICH TPOTrpaMMBI.

2. ObecnieunBaeTCs BO3MOKHOCTh HE3aBHUCHMOIO (a 3HA4YUT, U OZ[HOBpeMCHHOI‘O) MMporpaMMUpOBaHUA Pa3INIHBIX
OIepaTOpOB HCCKOJBLKHMHU JIMIIAMU W BO3MOXHOCTH CPABHUTCIIBHO MPOCTOr0 O6’BCZ[I/IHCHI/I$I TMOJYUYCHHBIX YYaCTKOB
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nporpaMmbl. Croa jke OTHOCHTCS YI00CTBO BO3OOHOBIICHHUS paOOTHI IO COCTABJICHHIO MTPOTPAMMBI ITOCIIE TIEpEPhIBa, UTO
BE€CbMa 3aTPYAHUTECIILHO P HEMMOCPEACTBECHHOM ITPOrpaMMUPOBAHUH.

B Hacrosmee Bpems co31aHO OOJIBIIOE KOJHYECTBO PA3IMUYHBIX AITOPUTMHUYCCKUX S3BIKOB, OCHOBAaHHBIX Ha
OIEPaTOPHOM IMMOJAXOJIE K 3aImUCH AITOPUTMOB. B panmpHeimeM MbI MOJIPOOHO PacCMOTPUM alNTOPUTMUYECKHU S3bIK
AJIT'OJI-60 u ero pacuupeHue JUisi MPOrpaMMUPOBaHUs HHPOPMAIIMOHHO-IOTHYECKHX 3a/1a4.

§ 6 CTPYKTYPA 3NEKTPOHHbIX UN®POBbLIX MALUMH

CTpyKTypa 3JIEKTPOHHOM IH(PPOBOM MAIIWHBI XapaKTEPH3YETCS COCTABOM 3alIOMHHAIOIIUX YCTPOMCTB, CHUCTEMOM
KOMaHJT W CXEMOW CBS3M OTHCNBHBIX YCTPOWCTB. OCHOBHBIMH XapaKTEPUCTUKAMH JIFOOONW MAIIMHBI SBJISIOTCS:
OBICTPOACHCTBHE, PA3PATHOCTh U CIIOCOOBI MPEACTABICHHS YHCEN, eMKOCTH 3Y pas3lIMYHbIX BHJIOB, CKOPOCTH PaOOTHI
BBOJIHBIX M BBIBOJHBIX YCTPOMCTB.

CuctemMa KOMaHJ MPEACTABIICT COO0W MAITUHHBIA SA3BIK, C ITOMOIIBI0 KOTOPOTO 3aJaf0TCS B MAITUHY aJTOPHTMBI
pemeHus 3amad. CucreMa KoMaHi ompeaeisercs ¢GopMaToM KOMaHABI M HAa0OpOM 3JICMEHTApHBIX OIEPaIlUi,
pC€alIn3yCMBbIX B MAIlIMHE CXEMHO.

OOmiasi CTPyKTypHasi CXeMa MAIIMHBI ONpPEaeNIIeT COCTaB M CHUCTEMY B3aUMHBIX CBS3€H OCHOBHBIX YCTPOICTB
mamuael (AY, YV, 3V, BBox, BeiBOA). CTpyKTypHas cXeMa XapaKTepu3yeT HampaBleHUs Tepenad HHpopMmaruu u
YIOPABIAIONIMX CHUTHAJOB B MallldHE M OOIIYI0 BPEMEHHYIO auHarpaMmy ee paboTel. PaccMoTpum OOIIME MOAXOM K
BBEIOOPY CTPYKTYPHI DICKTPOHHBIX TU(DPOBBIX MAIIIHH.

OCHOBHBIMHM HMCXOJHBIMU JAaHHBIMU JUISI BBIOOpa CTPYKTYphl DLIM SBISIOTCS, ¢ OJHOH CTOPOHBI, COCTaB 3aaay U
aJTOPUTMOB, JJIS Pealu3allMi KOTOPBIX IpeIHa3HavyaeTcs MPOSKTHpyeMas MalllMHa, W, ¢ JAPYTOH CTOPOHBI, OCHOBHEIC
XapaKTEePUCTUKH CHCTEMBI JIOTHUECKHMX OJJIEMEHTOB, Ha 0a3e KOTOPBIX CTPOMTCS JaHHas MamiuHa. [locienHee
HE00XOIMMO, TaK KaK JUIs PEIIeHHs BOIpoca O crocobax obecredueHust TpeOyeMoro ObICTPOJCHCTBHS MAIIUHBI, HYKHO
3HaTh, XOTSI ObI OPUECHTHUPOBOYHO, OBICTPOJCHCTBHE OTACIBHBIX AIEMEHTOB U YCTPONCTB MaliuHel. Ha ocHOBe aHaam3a
YKa3aHHBIX HCXOIHBIX JAaHHBIX OIPEACIAIOTCS B IIEPBOM IPHOIMIKCHHH COCTAaB OCHOBHBIX YCTPOMCTB, cxeMa HX
COCIIMHEHUS, TEXHHYSCKHE TapaMeTphl U CHCTEMa KOMaHA MaruHbl. [lociae 3Toro mpoM3BOAMUTCS IKCIEPUMEHTAIBHOE
MIPOrpaMMHUPOBAHHE THUIIOBBIX 3a1a4, aHAJIN3 MTOJIYICHHBIX MTPOrpaMM U UX MOJCIHPOBaHUE Ha cymecTByromux D1IM. Ilo
pe3yabTaTaM SKCIIEPUMEHTAIBLHOTO MPOTrPaMMHUPOBAHHS W MOJICIHPOBAHUS ONPEICIISIOTCS BPEMEHA PEIICHHS 3a1ad,
00BEMBI TIPOrpaMM, CTEIEHb HCIIOIB30BAHUS PA3IMYHBIX KOMaHA M HX 3()PEKTHBHOCTH, OOBEMBI 3allOMHHAIOIIHX
ycTpoiicTB. Ha 0CHOBE ATHX JaHHBIX MPOM3BOAMTCS YTOYHCHHUE ITApaMETPOB, CUCTEMBI KOMaHI H CTPYKTYpPhl MAIlIHBI H
10 YTOYHEHHBIM JTaHHBIM OCYIIECTBIISICTCS BTOPUYHOE 'TIPOTpaMMHUPOBaHKE 3a1a4 (ITPH 3TOM MOTYT ITPOrPaMMHPOBATHCS
TOJIBKO HanOoJiee XapaKTepHbIC WM CIOKHBIC YIacTKH 3amad). [lomydaromuecs Ha 3TOM 3Talle pe3yJbTaThl MO3BOJISIOT
TIPOW3BECTH OKOHYATEIHHBIA BHIOOP OCHOBHBIX XapaKTEPUCTHK MAIIWHBI, OTICIBbHBIC TapaMeTphl MAaIliH MOTYT
YTOYHATHCS W Ha Oojiee MO3AHUX CTagusx paspaborku. TpeOyemoe OBICTPOACHCTBHE MAIIWHBI ONMPEACISICTCS ITyTEM
aHanm3a OOBEMOB BBIYHCIICHHMA, COOTBETCTBYIOIIMX THIIOBHIM aJITOPHTMaM, M COIIOCTABIICHHUS WX C TPeOyeMBIMHU
BpeMeHaMH perieHus. OcoOEHHO JKecTKHe TpeOOBaHHS MPEIBbABISIIOTCS K OBICTPOACHCTBHIO MAIIMH, Pa0OTAONIUX B
peadpbHOM MacmTade BpPEeMEHH B CHCTEMaxX aBTOMAaTHYCCKOTO YIPABICHUS OBICTPONPOTEKAOIMIMMH TIPOIECCaMH,
KOTOpBIE HE OIMYCKAIOT 33JIEPIKEK MIIA MTEPEPHIBOB B BEITHCIICHUSX.

EMkocTh 3alIOMHUHAKIIUX YCTpOﬁCTB onpeacIsI€TCd Ha OCHOBAaHHMHM OLOCHKH CBA3HOCTH aJIIrOpUTMOB, T. €.
MaKCHMAaJIbHBIX 00BEMOB JIaHHBIX, KOTOPBIC TPeOyeTCs OJHOBPEMEHHO XpaHWUTh B mpoliecce BeIUUcIeHUH. CTpyKTypa
CICIHAIN3UPOBAHHBIX MAIIWH OOBIYHO B 3HAYMTEILHOW CTENEHH 3aBHCHUT OT XapaKTepa 3aJad M OCOOEHHOCTEMH
AJITOPUTMOB, B 4aCTHOCTH, OT BO3MOXKHOCTH HUX PpaC4JICHCHHA Ha HC3aBHCHUMBIC IIapalJICJIbHBIC BECTBHU, KOTOPBIC MOI'YT
BBITIOJIHATBECA OJHOBPEMCHHO.

OTaensHO HCCIeayeTcs BOIPOC O TpeOyeMor pa3psaIHOCTH U CIoco0aX MpeACcTaBlICHHs JaHHBIX. Pa3zpsaHocts AY u
SAYCCK MaMATH OIPCACIIACTCA HAa OCHOBC TpeGOBaHI/Iﬁ K TOYHOCTH peH_IeHI/Iﬁ C YUYCTOM JOIIOJHHUTCIIBHBIX pPa3psa0B,
HEOOXOIUMBIX IJI1 HUCKIIOYCHHs OIMOOK OKpyriacHHsA. CrocoObl MpeACTaBICHHs JAaHHBIX B MAIllMHE OIPEACAlOTCsS B
OCHOBHOM €€ Ha3HAYCHUEM.

B 3aBuCHMOCTH OT XapakTepa pelllaeMbIX 3aJad B MaIllMHAX HMCIOJIb3YIOTCS CICAYIOIIME CIOCOOBI MPeaCTaBACHHUS
BEIUYHH: ¢ (PUKCHPOBAHHOM 3aIsATOM, C IIaBalollei 3amsaToM, ¢ IepeMEeHHOMN JIMHOM CIIoBa, ¢ pa3ielieHueM CJIOBa Ha
ciord (Kak IMpaBujo, MO 6 JBOMYHBIX Pa3psaoB), a TaKke KOMOMHAITMH YKa3aHHBIX CIIOC000B. DUKCHpOBaHHAs 3aIlsaTas
MIPUMEHAETCS B OONBIIMHCTBE MaJIbIX M CPESAHUX MAIWH, IPeIHa3HAYCHHBIX IJI HAyYHBIX M TEXHUYCCKUX BBIUHMCICHUH,
a TaKXKe B MalllMHAX, pa0OTAIOIIMX B CHCTEMaX aBTOMATHYECKOrO YIIpaBjicHHUs (B IMOCICIHEM Clydae PelIacTcs, Kak
MpaBUJIO, OJHA M Ta K€ 3a7aua M Juala3oH M3MCHEHHUS BEJIUYMH 3apaHee u3BecTeH). [TnaBaromas 3amnsTas, Kak IpaBHIIo,
MIPUMEHACTCSA B OOJBINMX MAIlMHAX, IPeIHA3HAUYEHHBIX IS CJI0KHBIX BBIYMCIICHHN C OOJBIINONH TOYHOCTHIO; B 3THX K
MallliHAX TPUMEHSIOTCS KOMOHMHHPOBAaHHBIEC CIOCOOBI (IepeMeHHas UIMHA CIIOB, 6-paspsgabie ciorn). CodeTaHue
(DMKCHUPOBAHHOH 3aIATON C 6-pa3psOHBIMU CIIOTaMH MPHUMEHSETCS IMPEHUMYIIECTBEHHO B MAIMHAX, CIYXKaIMX I
00pabOTKM YYEeTHOM M ILIAaHOBOM HH(OpPMAIMH; B 3THX MaIllMHAX HapsAay C pacueTaMH BBIIOJHSAETCS OIepalus
COPTUPOBKM OYKBCHHBIX M OYKBECHHO-YHCJIOBBIX BBIPOKCHHN (HAMMEHOBAaHHMS OOBEKTOB, IO3HUIMH BEIOMOCTEH,
HOMEHKJIATYPbl BOOPYKEHHUS UM 000PYyIOBaHUS U T. I.).

OnpezieieHUe OCHOBHBIX TApaMETPOB MAIMHBI TECHO CBSA3aHO C IMOCTPOCHUEM CHCTEMBI OIEpaluidi M KOMaH]I
MalllMHbl. MalIMHHON omepanuell Ha3bIBacTCS 3JICMCHTApHAs Hepa3pblBaeMas COBOKYIMHOCTh JCHCTBHUN MAaIIMHEI,
3aaBaeMasi TIOCTOSTHHBIM KOJIOM W 0OecCreunBaromiasl BBHIIOJHEHUE OIPENeICHHOTO Iara B Iporpamme. MamruHHbBIE
orepanuu 00pa3yrT CHUCTEMY, BKIIOYAIOIIYI0 B ceOs, KaK MPaBWJIO, OCHOBHBIC apU(PMETHUYCCKUE M JIOTUYCCKHE
olepaluy, orepalyuy BBOJa U BBIBOJA WH(POPMAIIMK U ONEPAIMH YCIOBHBIX M O€3yCIIOBHBIX MEPEXOJIOB B MPOTPaMMme.
Jns  oOnerdeHus TMpPOrpaMMHUPOBAaHUS YacTO B COCTaB MAIIMHHBIX ONEpaldii BBOMATCS CIIOKHBIE OIEpalu,

BBITIOJTHSEMBIE TIPH IIOMOIIA CIIEITHATBHBIX CXEM HITH TIOIIPOrpaMM (Sin x, A/ X ¥ Ap.), a Takke MOAU(DUKAIINH OTICPAITHA

JUTSI BBITIOJTHCHWSI TEWCTBHMA ¢ (PUKCUPOBAHHON WIIH TIJIABAIOIIEH 3aIsITON, YIBOSHHBIM YHCIIOM Pa3psIoB, IS TEHCTBHH C
KOMITJIEKCHEIMU YUCJIaMH U T. 1. B yHUBEpcanbHBIX MampHaxX HEOOJBIIONW W CpelIHel MPOU3BOIUTEIBHOCTH 00IIee
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KOJIMYECTBO Pa3JIMYHbIX MAIIMHHBIX ONepaluii U3MEHsETCs B mpejesnax otT 32 1o 64.
B mommbix MammHax («Ctpetuy, «Atmacy, «L-3060» u Ap.) KOIHMYECTBO PasaHUHBIX omepanui mopsaka 100 u
OoJbIIIe.

dopMar KOMaHABI OINpeHesIeT CTPYKTYpy M pa3Mep MAIIMHHOT'O CJIOBa KOMaHABI (KOJUYECTBO pAa3psIoB) H
pactipenencHie (OYHKIMA MEXIy pPa3IMYHBIMH YacTSIMH CJIOBa KOMaHIbl. MalMHBI HMEIOT, KakK IPaBHIIO, OJHH
OCHOBHOH (hOpMaT U OJMH WU HECKOJIBKO JTOTIOTHUTEIBHBIX (POPMATOB.

B dopmare xomaHapl mMeeTcs B OOIIEM ciiydae 4YeThIpE OCHOBHBIC UACTH, HA3bIBaGMBIC IOJISIMH: OIepaIrlioHHAs,
WHIEKCHAs, PU3HAKOBAsA U agpecHas. OmnepanoHHOe T0JIe IPEICTaBIsIeT OO0 TPyIITy ABOMYHBIX pa3psanoB (oT 5 10 9
B Pa3HBIX MAIIMHAX), CIY)KAIIyIO ISl TIPECTaBICHUS KOJOB oreparuii. IHaeKkcHOe 1Mojie COCTOUT M3 OJHOW WM JBYX
TPYIIT Pa3psaoB, MPEACTABIMIONMIAX CO00M KOpoTKre aapeca (0T 1 1o 6 pa3psaoB) U CIyXKaIIuMX IS YKa3aHUS aJapecoB
WHIEKCHBIX PETHUCTPOB, UCITOJIB3YEMBIX I U3MEHEHUS ajpecoB KoMmaHI. [Ipu3HakoBas 9acTh KOMAHIBI CONEPIKHUT PSIIT
CIEIHAIBHBIX IPU3HAKOB, MOIU(DHUIMPYIOIIUX JCHCTBUS KOMAH/IbI.

K guciry Hanbosee BayKHBIX MPU3HAKOB OTHOCSTCSI:

a) TMpHU3HAK HEMpAMOW aJpecalldd, IPU KOTOPOM aapec B KOMAaHJE SIBISETCS HE aApecoM BEIHYMHBI, a aIpecoM
SiUCHKH, B KOTOPOH XpaHWUTCS aJpec BEINYHHEI;

0) TpU3HAK HEMOCPEICTBEHHOTO 3HAYCHHS, IPU KOTOPOM aJIpecHas 4acTh KOMAaH[bl UCTIONB3YeTCs HEe KaK aapec, a
KaK YMCIIO — BEJMYMHA;

B) KOHTPOIBHBIC MMPU3HAKH, B YACTHOCTH MPHU3HAK KOHTPOJIIS «OAa KOMaHIbl HA YETHOCTD, CITYXKAIl[Ui JJIsi TPOBEPKHU
MIPaBUIILHOCTH BBIOOPKH U TepeIadrl KOMaHI.

AnpecHasi 4yacTh BKITIOYaeT B ceOsl OCHOBHOW aJipec (MM HECKOJBKO aJpecOB) BEIWYMHBI U B HEKOTOPBIX CITydasx
JIOTIOJTHUTENEHBIE TPYIIIBI Pa3psI0B, OIPENSISIONINE MON0XKECHNS BEIIMYWHBI BHYTPU SYCHKUA. DTH JONOJHUTEIHHBIE
TPYIIBI Pa3psaa0B B aApEeCHON YacTH KOMaHABl MOTYT YKa3bIBaTh, HAIPUMED, 3HAUCHHUE CTapIIETO Pa3psAaa U KOJINIECTBO
pa3ps/IoB, 3aHUMAaeMbIX BEJIMYMHOM, a TaK)Ke BETMYMHY M HalpaBJIeHHE CABUTA dTHX pa3psnoB npu nepenadax n3 O3V B
AY wim Ha000POT.

[IpoekTupoBaHuEe CTPYKTYpbl MAIMHBI UMEET IICNIbI0 OINPEACICHUE TaKOW OpraHu3allid MAaIlWHBI, KOTOpas Obl
oOecrieunBaa BBHITOJHEHHUE €10 3aJaHHBIX (DYHKIUI MPU MUHUMAJILHOM 00beMe 000pYI0BaHMSI, BRHICOKOH HAJICKHOCTH U
yI00CTBE KCILIyaTaIlHH.

B nacrosimee BpeMs OCHOBHBIE TEHACHIMW B Pa3BUTHH CTPYKTYpbl DLIM cOCTOAT B MakCHMaJbHOM TOBBIIICHUN
IIPOU3BOAUTEIHHOCTH 000pYIOBAHMS 32 CUET COBMEIIEHUS OTEepaIiii U UCKIIOYSHHS POCTOEB OTACIBHBIX YCTPOHCTB U
B YIIPOIICHHUHU MOATOTOBKH (IIPOTPAMMHPOBAHMSA) 3a/1a4 32 CUYET HCIIOJIb30BaHUSI 0OJIEe CIIOKHBIX U «8bIPAZUMENbHBIXY
MAUWUHHBIX A3bIK08, TIPHOIDKAIONINXCS B OTACTBHBIX CIydasX K OOBIYHOMY YeJIOBEUECKOMY SI3bIKY, a B IPYTHX CITydasx K
A3BIKY MaTeMaTHIeCKuX (popmyI.

OnHUM W3 TTIaBHBIX IPUHITUIIOB MMPOEKTHPOBAHUS CTPYKTYpHI DLM siBisieTcs obecriedeHrne B3aMMHOTO COTIIaCOBAHMS
MapaMeTpoB OTAETHHBIX YCTPOHCTB (MX OBICTPOAEWUCTBHUS, EMKOCTH MaMSATH, Pa3pSIHOCTH U T. 1.), C TEM YTOOBI HA OJHO
YCTPOUCTBO HE 3aJepP KUBAJI0 PabOTy IPYTHX YCTPOMCTB, caMO HE MPOCTAWBAJIO HM3-3a JPYTHX YCTPOHCTB. PaccMoTpuM
OCHOBHBIE TIPHUHITUIIBI TOCTPOEHHS CTPYKTYPBI COBPEMEHHBIX 3JIEKTPOHHBIX IU(POBHIX MAIIIHH.

Komanano-nporpammtoe ynpasijenue. [Iporiecc BEIYHCICHUN COCTOWT B TIOCICIOBATEIIBHOM BBITOJIHCHUNA KOMAaH]
nporpammbl. Kaxkgas komaHaa onpeaesieT OaHy dJIeMEHTApHYI0 MAITMHHYIO OMEPAIfio U PeaTn3yeTcs CIeHaTbHBIMU
cXeMaMH Kak eJuHas Hepa3phlBacMas COBOKYIHOCTH NEUCTBHA. PazBuTHEe KOMaHIHO-TIPOTPAMMHOTO YIIPABICHUS HUICT
10 MYTH YCIOXXKHEHUS CTPYKTYPHI (HOPMATOB KOMAaH] M HCIIOH30BAHUS KOMOMHHPOBAHHBIX MPHEMOB IepeapecaIny.
Hampumep, B mammae «Ctperd» (CIIA) BMeCTO HMPOCTHIX WHACKCHBIX PETHCTPOB, COMEPIKANIUX MPUPAIICHUS aJApECOB
KOMaH]I, UCIIOIB3YIOTCS CJIOXKHBIC PETHUCTPHI, COACpIKaIIe B ceOe COCTaBHBIC WHICKCHI, HA3bIBAEMBIC YIIPABIISIONTIMU
CJIOBaMH. YTPABIISIONICE CIOBO CIYXHT JJIs 3aJaHUl ONepanuii HaJl MaCCHBaMU BEJIMYMH U BKJIIOYACT B ce0s B 00mIeM
CIIy4ae CIICIYIOIINE YEThIPE YaCTU:

a) HavallbHBIN ajJpec 00padaTbIBAEMOr0 MacCHBa JJAHHBIX;

0) CueTUYUK, ONPEACIAIONINN YHCIO0 TOBTOPCHUH TaHHOW ONepalliy HaJl SJICMEHTAMH MaCcCUBa,;

B) IlIar U3BMEHEHHUS aJIPECOB PJIEMEHTOB MAaCCHUBA;

I) aapec CBS3U, ONPEACIIIOMINN TOJ0KEHUE CIEAYIONMIETO YIPABISIONIETO CIOBA B TAMSITH MAIlIUHEI.

[Ipu ucnonp30BaHUM CIIOCO0A YIPABIAIONIUX CIOB JOCTATOYHO IPOCTO OCYIIECTBISIFOTCS OIEpallid HaJ TPyIaMu
MacCHBOB BeNnW4YMH. KakIplii MaccHB 3a/Jae€TCsi CBOMM YIIPABIAIONIAM CIIOBOM, TPUYEM KaK CaMH MAacCHBBHI, TaK U
COOTBETCTBYIOIINE MM YTIPABISIONINE CIOBA MOTYT Pa3MelaThCs B IMAMATH MPOU3BOJBHBIM 00pa3oM (HE 00S3aTeNbHO
TIOAPSIT).

O0paboTKa TPYMITEI MACCUBOB JTAHHBIX HAYMHAETCS C TOTO, YTO CIEIHANTBHON KOMaHIONH BBIOMpAETCs YIPaBIsIoOLIee
CJIOBO TIEPBOTO MacCHBAa M YCTAHABJIMBAETCS Ha COOTBETCTBYIOIINN PETUCTP, KOTOPHIM B NalbHEUIIEM YIPaBISIET XOJI0M
rpynmnoBoii omeparnuu. Ilocie oxoH4YaHwWst 0OpabOTKM TEPBOTO MaccuBa (YTO OIPENENSeTcs MO PaBEHCTBY HYIIIO
CYeTYHMKA) MPOU3BOIUTCA BBHIOOPKA CIEAYIOMIETO YIPABISIONIETO CIOBAa IO aJPecy CBS3H, UMEIOIIEMYyCsl B TIEPBOM
VIIPaBIIAIOIIEM CJIOBE, M 00pabOTKa BTOPOro MaccuBa M T. 1. KoHen oOpaOOTKU TPYIIIIBI MAaCCHBOB OMpeaesseTcs 110
CHeMaIbHOMY MPU3HAKY KOHIIA IIETIH YTIPABISIONINX CIO0B, YKa3bIBaA€MOMY B TIOCIIETHEM YITPABISIONIEM CIIOBE.

MuxkponporpaMmmMHoe ynpapjeHue. DG(OEeKTUBHOCTh pElICHUS pa3IMYHBIX 3a7ad Ha DM B CHIIBHOW CTemeHHU
3aBHICHUT OT TOTO, HACKOJIBKO CHCTEMa KOMaH]l MaIlIMHbI IIPUCTIOCOOJIeHA TSI pean3anny TpeOyeMbIX anropuTMoB. B Tex
CITyJasx, KOT/Ia MallliHa MCTIONB3YeTCs ISl MaCCOBOTO PEIIeHUs OJHOTHITHBIX 3a/1a4, a CAMH THIIBI 337]ad MOTYT BPEMsI OT
BPEMEHU HM3MEHATHCS, BBITOJHO HMETh BO3MOXXHOCTh W3MEHATH CHCTEMY KOMAaHJ, MPUCIOCAbIMBas e€e K Kiaccam
pemraeMpIx 3aaad.

OTa BO3MOXHOCTH 00ECIECUYMBACTCS TMPHU HCIOJIb30BAaHUM IMPHHIMIIA MUKPOIPOTPAMMHOTO YIPABICHHUS PabOTOM
MaIIuHBL. B oTiHuYre OT KOMaHIHO-TIPOTPAaMMHOTO YIIPABJICHUS, TIPH KOTOPOM CTPYKTypa W (DYHKITMH BCEX KOMaH]T
SIBJITIOTCS. (PUKCUPOBAHHBIMH, MIPH MHUKPOIPOrPAMMHOM YIpaBicHUH (UKCUPYIOTCS HE MOJIHBIC onepainuu (CI0XKEHHE,
YMHOXKEHHE H T. II.), @ BEIOOP 3JIEMEHTApHBIX NEHCTBUM (aKTOB), M3 KOTOPBIX CTPOSITCS STH OmNeparnuu (CIBUT HA OJUH
paspsi, yCTAaHOBKA PETUCTpa B HYyJb, MEepeaada Kojia C PEerucTpa Ha PerucTp u T. n.). [Ipu 3ToM oTmenpHBIE KOMaHIbI
MaIllMHBl  TPEACTaBISAIOTCS B BHUAE  IOCIHEAOBATEILHOCTEM  TaKWX  DIIEMEHTAPHBIX ~ aKTOB,  HA3bIBAEMBIX
MHKpPOIIPOrpaMMaMH, KOTOPBIE XpaHsaTcs B crenuaiabHoMm 3Y. Kaxmoil MammHHONH KOMaHIE COOTBETCTBYET CBOS
MHKpoIporpaMma. M3MeHsss MUKpOIPOTpaMMBbI, MOKHO CPaBHUTEIBHO MPOCTO U3MEHSTH B OIPEACICHHBIX Mperenax
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CHUCTEMY KOMAaHJ| MaluHbl. JJOCTOMHCTBOM MHKPOIPOTPAMMHOTO YIIPABICHUS SBJISETCS MOMHMO YIOMSIHYTOH BEIIIE
THOKOCTH CHCTEMBI KOMaH]T TAK)KE CYHIECTBEHHOE YIPOIICHHUE CXEM YCTPONCTB YIIPABICHUS, YTO OCOOCHHO MPOSBISCTCS
B CITy4asiX PealH3aliy CIOKHBIX ONeparmii (sinx, \x u T.1.). JlaabHeHRIINM pa3BUTHEM MHKPOIIPOrPAMMHOTO YIIPaBICHHS
SIBJSIETCST pa3paboTka MaIluH ¢ XpaHUMOW JIOTHKOHN, B KOTOPBHIX YKAa3aHHBIM MPUHITUI MPUMEHSIETCS HE TOJBKO IS
00pa3zoBaHUg KOMaH/I, HO U JJIS BBITIOJIHCHUS Psifa IPYTUX NEUCTBUM.

Caoropoe ynpapjenue. [Ipu cIoroBoM ympaBlIeHHH BMECTO KOMAaHJ, XPAaHUMBIX B MaMATH M BBHIOMPAEMBIX IS
WCTIOJTHCHHS KaK EAMHOE IIeJI0e, JUIA IMOCTPOCHUS MPOrPaMMbl UCIIONB3YIOTCS OTACIbHBIC, HE CBI3aHHBIC MEXIY COOOU
CXEMHO, YaCTU KOMaHJ, TaK Ha3bIBa€MbIC CIIOTH CIOBAa KOMaHIBI: KOBI ONEpaluii, agpeca, CelHalbHbIC YIIPABISIONINE
KOJIBI ¥ JIp. DTOT croco0 ucmosib3oBan B MamuHe «B-5000» (CIIA) u npeacrapiseT co00H NPUHIUIHAILHO HOBBIH MYTh
OpraHM3alliu CTPYKTYphl MammHbl. OH coueTaeTcs C PSJIOM JPYTHMX MPHHIUIOB: OECCKOOOYHOHM  3amuChO
apu(PMETHUYECKUX M JIOTUYECKUX BBIPAXKCHUH, CIIOCOOOM TUHAMHUYECKOTO XPAHECHUS OINEPaHIOB M CIOCOOOM HENmpsSMOi
anpecannu BenuduH B O3Y MallluHBI, OCYIIECTBISEMOW MPU MOMOIIH CHCIUAIBHON OTCHIIOYHON aqpecHON TaOIUIbL.
CrnoroBoe ympaBieHHE O0ECIIEYMBAET BBHICOKYIO KOMITAKTHOCTh MPOTPAMMBI, MOBBINICHHWE OBICTPOACHCTBUS 3a CUET
COKpallleHWsT TepechUIOK MJaHHbIX Mexay AY u O3V, a Takke OIMPOKHE BO3MOXKHOCTA aBTOMATH3AIHH
MPOTPaMMHUPOBAHUS C UCIOJIBb30BAHUEM AITOPUTMHUYECKUX A3bIKOB Tuma AJIT'OJI.

PaccmoTpum mepednciieHHbIe TIPUHIIATIBI IIOCTPOSHHS CIIOTOBOTO yrpasieHus. CyTh mpuHIHA 0ecCKOOOYHOM 3armucu
COCTOMT B TOM, YTO 3HAKH OIEpalHii 3alHChIBAIOTCS HE MEXAy OorepaHnamMu, a cOOKy (0OBIMHO cmpaBa) H
pPacIpOCTPaHSIOT CBOE JeicTBHE Ha ONMMKaWIie cieBa ornepaH bl (OJMH I ABa B 3aBUCHMOCTH OT BHJA OTIepaIiii —
OJITHO- WJI ABYXKOMITIOHEHTHas). [locie BEIMOTHEHNS oTiepauy pe3yabTaT OTepalliy 3aliChIBACTCS BMECTO OTIEPaH/IOB U
MOXKET OBITh HCIOJB30BAaH B KA4eCTBE ONepaHaa Ui cleayromed omepannd ¥ T. O. llociie BBIMONHEHHWS KaKIon
OTIepaInny 3HaK €€ CTUPAETCH.

Hampumep, Beipaxkenue (X + 1) X z B 66cCK000UHOM 3anucu OyaeT UMETh BUL

zZxy + X.

[TpuHIMIT TUHAMUYECKOTO XPAHEHUS OMEPAHIOB COCTOMT B IMUKIMYECKOM TEPEMEIICHUN OTICPaH/IOB U PE3yIbTaTOB
oreparuii Mexy perucrpamu AY U crielualibHbIM yyacTkoM namstu O3Y, Ha3zbiBaeMbIM MarazuHoM. B AY mns npuema
OINEpaHJIOB MMEIOTCS JBa peructpa «A» u «B». Kpome Toro, mpemycmarpuBaeTcs CHEIHAIbHBIA CUETYHMK aJpPECOB
marazuHa O3Y «Cy», KOTOpbI XpaHUT anpec mocinenHed mocianHoi B O3Y u3z AY BenuuuHsl. Brol3biBaemas nmst
oneparmu 3 O3V BenMuMHA MOCTYMAeT CHaYaja B PErHCTP A; €CIM 3TOT PETUCTP 3aHAT KAKOW-TMO0 BEIMYWHOMU, TO
MIOCIIETHAS TIPEABAPUTEILHO MEPEChUIAeTCS B PErucTp B, a eciiu v B 3TOM perucTpe MMeeTcsl BeHMYUHA, TO 3Ta BeITHYNHA
niepecbutaeTcst B Marazud O3V 1o agpecy, onpenensieMoMy Tpu nomoiniu cuetunka C (yBennmdeHneM Ha eauHUIy). Kon
OUYepeTHON OIEepanny MPOTPAMMEI OTHOCUTCS K TEKYIIUM COAEPKUMBIM PETUCTPOB A U B; pe3ynbsrar omepanmu Bcerna
3amuchiBaeTcs B peructp B; mpum 3Tom peructp A ocBoOokmaercs AN CIeAyIOIIero omepaHaa. Eciaum ciemyrommm
CJIOTOM, B3SITBIM M3 TIPOTPaMMEI, SIBISETCS KOJ KakKOW-Tu0O0 oOmepauy, TO MPOU3BOAMTCA OOpaTHas TIiepenaya:
conepxkumoe B mepenaercs B A, a uz O3V 1o anpecy, ykazpiBaeMoMy cdeTdiukoM C, W3BIIEKASTCsI TOCIEAHSIS TepelaHHast
TyJla BEIMYMHA; OTIEpAIlHsl BBHITIOIHAETCS HAJ YUCIIAMH, YCTAHOBJICHHBIMH B perucTpax A u B.

DTOT cImoco0 IUHAMHYECKOH ouepeau (MaraswHa) XOpOIIO COTJACYEeTCS CO CJIONOBBIM IPUHIUAIIOM ITOCTPOCHUS
MpOrpaMMBbI H 0€CCKOOOYHON 3aMMMChI0 MOCIIEI0BATEILHOCTH ICHCTBHUIA.

CyTh crmocoba HenmpsMOl aApecaliii C HCIOJB30BAHHEM CICIUAILHON OTCBIIOYHOW aapecHOi TaOMWIBI COCTOWT B
TOM, YTO HETOCPEACTBEHHO B IMporpamme (B aApecHBIX CJIOrax) YKa3bIBalOTCS HE (DaKTHYEecKHe ajpeca OMepaHioB, a
azipeca siaeeK CIeruaTbHON TaOIUIlBl, B KOTOPBIX XPAHATCS aipeca onepaHaoB. Tak Kak 9Ta Ta0nHiia MeeT 3HAYNTENIbHO
MEHBIIUH 00BeM, deM Bechb 00beM O3Y, TO SICHO, YTO KOJHMYECTBO PAa3psIOB B CJIOrax MPOTPaMMBI, SBISIOIIUXCS
aJipecaMM 3TOW TaOJHUIBI, MOXKET ObITh 3HAYUTEILHO MEHBIIE, YeM 3TO TpeOyeTcs /is OOpallleHUul K MOJHOMY 00BbeMy
O3V, 3a c4eT coKpallleHHusS pa3MEpOB CIOTOB CYIICCTBEHHO yMEHBINAETCS OOMUKA 00BheM IMporpaMMbl. Azpeca sideek
OTCBHUIOYHOM TaOJHUIIBI, YKA3EIBAEMBIE B CJIOTAX, HCIIOIB3YIOTCS JIMOO IS BEI30BOB U3 OTCHIJIOYHOM TAOJUIIBI HAYATBHBIX
aZpecoB MACCHBOB JaHHBIX, JTUOO IS BBI30BOB MOAMPOTrpaMM. TakuM Ke CITOCOOOM MOTYT BBI3BIBATHCS U OTACIBHEIC
BEITUYMHBI; B TYCHKAX OTCHUIOYHON TAOJHIIBI MOTYT XPaHUTHCA TaKXKe M CaMU BEITUYHHBI, 1100 ux aapeca. [Ipu pabote ¢
sJeMEHTaMH MAacCHBOB ajpeca, YKa3blBaeMbIE B aJIPECHBIX CJIOrax MPOTrPaMMBI, SIBJISIOTCS OTHOCUTEIBHBIMH aipecaMu,
TaK ke Kak M ajipeca, yKa3blBaeMbIe B CJIOrax KOMaH][ YCJIOBHBIX U 0€3YCIOBHBIX MEPEXO0I0B, SBISIOTCS OTHOCUTEILHBIMU
aJipecaMu TIEPEXOJI0B BHYTPH MOANPOrpaMM. DTHU OOCTOSATEIILCTBA 00OECIICUMBAOT 3HAYMTEIHLHOE COKpallleHuE o0bheMa
OTCBHUTOYHOM TaOJIUIIBI IO CPABHEHUIO ¢ 001uM o0bemMom O3V,

MHoronporpaMMHoe ynpasJjieHUe U CUCTEMA NMpPepbIBAHUS MPOrpaMM. DTOT IPUHIUI SABISETCS XapaKTEPHBIM IS
CTPYKTYpPBl MAIWH, pPa0OTAlONIMX B pEAJIbHOM MacmTabe BPEMEHH B CHCTEMaX aBTOMATHYECKOTO YITPaBIICHUS
pa3IuYHBIMA O00BEKTaMU. B ycTpoOHCTBE IEHTPaAIbHOTO YMPaBJICHUS TaKUX MAIIMH MPEAYyCMATPUBAIOTCS CIEIHabHbIC
CXeMBI (CXeMBI aBTOpa3phIBa), 0OECIEeYNBAOIINE BO3MOKHOCTh MPEPBIBAHUS TEKYyIIEH MpOTrpamMMbl B JFOO0H MOMEHT
BPEMEHH TI0 CHTHAJlaM, TOCTYIAIONUM JHOO OT BHEUIHWX YCTPOWCTB, NHUOO OT YCTPOHCTB camoi MamwuHEL. [lpn
aBTOpa3phIBE aBTOMATHYECKH 3alIOMHUHAETCS TEKYyIIee COCTOSHHUE MAIUHBI (aapec OoYepeqHONH KOMAaHIbI, COAEPKIMOE
AY, perucTpoB H T. 11.) U MTPOUCXOJUT MEPEX0]] K BBHITIOTHEHUIO OJHON U3 CIEIUAIBHBIX TOIIPOTrPaMM, OTIPEACIIsieMbIX B
3aBHCHMOCTH OT KOJa, COTIPOBOKAAOIIETO CHTHAN, BBI3BABIIMIA aBTOPa3phiB. TaKUMHU MOANIPOrpaMMaMH MOTYT OBITh
MIOATIPOTPaMMBI JUII BBOAA W BBIBOJA JaHHBIX, IMOMCKAa HEWCIIPAaBHOCTEW B MallWHE W T. 1. B 3aBucHMMOCTH OT
rHGOPMAIINH, TIOCTYMHAIONIeH MPH aBTOPa3phIBaX B IPOIECCE PEIICHHUS, MAIIMHA MOXXET H3MEHSTHh XOJ BBIIOJHEHUS
OCHOBHOH ITPOrpaMMBbI FUTH TIEPEXOIUTH OT OJTHOM IMPOTPaMMEbI K IPYTOH.

PerynupoBanme mopsiaKa BBITIOTHEHHS Pa3IUYHBIX MOAIPOTPAMM OCYIIECTBISIETCS CIEIHANIBHON MpOorpaMMoil —
mucnieTdepoM. B moctaTtouno MomubXx MammHax («Ctpetwy, «ATmacy, «lamma-60» u ap.) mpemycMaTpHBacTCs
BO3MOXHOCTb OJHOBPEMEHHOTO BBIMOTHEHHS HECKOJIBKHX MPOrpaMM IS pa3lIMYHBIX 3a7ad, 9eM O0ecIeunBacTCs
HanOoJiee MOJIHOE UCIIONIb30BaHe 000pYA0OBaHMS MaIlliH. B TO BpeMs Kak IJIs OJHOM 3aa4yu UAET, HallpUMep, IIePEIUCh
JMAHHBIX C MAarHUTHOM JIGHTHI B OTNIEPATUBHYIO MaMSTh, I IPYTOHM 3aJja4l MOTYT BBIOIHITHCS BBEIYHCICHUS, & TPEThS
3amaya OyJeT 3aKaH4YMBaThCA BbIJauell Ha Ie4yatb M T. A. [IporpamMma-iucrieT4ep BHI3bIBACT PA3JIUYHBIC YaCTHBIC
MIPOTPaMMBI, OCYIIECTBISET MEePEHUCh HEOOXOIMMOH I HUX HH(POPMAITUH, PETYIUPYET NITUTEIBHOCTh UX BBITIONHEHUS,
pacrpenenser 00beMbl 3aIOMHHAIONIUX YCTPOWCTB MEXKIY Pa3IMYHBIMU MPOTPaMMaMU, KOHTPOJIUPYET MPaBHILHOCTh
pabOoTHI MaITUHBI.

B CTPYKTYpPE€ MHOI'ONPOTpaMMHBIX MAlllMH MNPEAYyCMATPUBACTCA, KaK IpaBUIIO, 0OJIBIIIOE KOJUYECTBO HHIACKCHBIX
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PETHCTPOB, CHEIUAIBHBIC CUYCTUYNKH BpPEMEHH (aO0CONIOTHBIM W OTHOCHTENBHBIN), CXEMBI IPEPHIBAHUS BBIYUCIICHUN,
CIICIMAIbHBIE  CBEPXOBICTpONEHCTBYIONME 3Y I XpaHEHUS NPOTPaMMEBI-AHCIIETYEPa, a TaKKe BO3MOXHOCTH
napayieIbHON U HE3aBUCUMOMN PabOThI OCHOBHBIX YCTPOUCTB MAIITUHEI.

CoBmemenne onepanuii. OCHOBHBIM CTPYKTYPHBIM (JIOTHYECKHMM) CIIOCOOOM MOBBILIECHUS OBICTPOACHCTBHS MAIUH
SIBJISIETCSI COBMelleHue onepauuid. CoBMEIIEHUE ONepanuil MOKET MIPOU3BOIUTHCA B MAIlIMHAX HA PA3IUYHBIX YPOBHSIX.
BriciiuM ypoBHEM SBISICTCSI OJHOBPEMEHHAsh PadOTa Pa3IMYHBIX YCTPOMCTB MAIIMHBI TPU PEUICHUH HECKOJIBKHX
Pa3IUYHBIX 33724 MO pa3HbIM nporpammaM. ClenyonuM YPOBHEM COBMEILICHUS SIBISETCS OJHOBPEMEHHOE BBITIOTHECHUE
HECKOJBKUX KOMAaHJ OJHOM W TOH K€ MporpaMMmbl. THUNHYHBIM MPUMEPOM SBISETCS TPEXKPATHOE COBMEIICHUE
OJTHOAJIPECHBIX KOMAaH]I: BEIOOPKA CIEAYIONICH KOMaH/bI, BHITOJHEHUE ONEPAIlUy JIJIsl OYSPEIHON KOMaHJbl M IOCHUIKA
pe3ynbTara s MpealIecTBYIONel KoMaHabpl. B TpexaapecHpIX MalIMHaX 4acTO COBMEIIAIOT BBHIMOJIHEHHUE OMEpaluu U
BBIOOPKY cleAyromeit komaHnabl. B wmammHe «CTperd» OCYyIIEeCTBICHO CEMHUKpPAaTHOE COBMEIeHHEe KoMmaHa. B
CIeIMaTbHOW TaK Ha3bIBAEMOW «BHUPTYaNbHOW» TMMaMATH XPAaHATCS CEMb OYEpPEeIHBIX KOMAaHJ, Ui KOTOPBIX
OJTHOBPEMEHHO BBITIOTHSIOTCS HEOOXOMUMBIE NeiicTBrs (oOpameHus k 3V, apupMeTHIecKue ornepannud, MoIupuKaiuu
aJpecoB WM WHAEKCOB W Jp.). TpeTbuM ypOBHEM COBMEIICHHS SIBIISICTCS COBMEIEHHE JIIEMEHTApPHBIX JCUCTBUH,
BBITIOJHSIEMBIX PA3MYHBIMU CXEMaMH MAaIllUHBI TPU pealn3allii KakIoW KoMaHIbl. Hampumep, kKaxmoe OTAeIbHOE
obpamenne k O3Y pacusiensiercss Ha psj IeiCTBHA (MOCBUIKA afpeca, Aemudpanus aapeca, BBIOOpKa Koja 4ucia). T’
JIEHCTBHA MOTYT OBITH COBMEIIEHBI BO BPEMEHH U HECKOJIBKHX ITOCIIeN0BaTeNbHBIX oOpamenuii kK O3Y. AHaIOrnIHBIM
00pa3oM BEINIOJIHEHHE oOIepalid B AY COCTOMT W3 psfa JEWCTBHI, JOITYCKAIOIIMX COBMeEIIeHHE. J[Is coBMENICHUS
necTBuii  TpebyeTcs BO MHOTHX CIOydasX B CTPYKTYpPE COOTBETCTBYIOIIMX YCTPOWCTB TpPEdyCMaTpUBaTh
JIOTIOJTHUTENIbHBIE PETUCTPHI U CXEMBI YIIPABIICHHS.

OnHoypoBHeBasi OPraHu3alMs CHCTEMbI ONEPATHBHBIX H MPOMEKYTOYHBIX 3alIOMHUHAIOIINX YCTPOICTB MAIIMHbI
¢ HCNoJb30BaHUeM HenmpsiMoii aapecanmu. C menpio pacmmpeHuss o0beMoB 3Y, JOMYCKAOMUX MPOU3BOJIBHOE
obparieHre K BETWYMHAM, MPUMCHSETCS €IWHas CHUCTEMa HENpsSIMOW aapecaldd IJis OlepaTUBHON maMstu (Ha
CepICYHUKAX) U IJISl MPOMEKYTOUHOM MaMATH (Ha MarHUTHBIX OapabaHax wim auckax). [Ipu 3Tom cmocobe BBOAHTCS
elIMHAasl CUCTeMa WHIWBHUIYATbHBIX apPECOB SYEEK Ui BCEro 00beMa YKa3aHHBIX 3alIOMUHAIONIMX YCTPONUCTB MAIllUHBI.
OToT 00BEM pasielisseTcss Ha OJIOKH OINPENCICHHOTO MOCTOSHHOTO pasMmepa (Hampumep, 256, 512 unmu 1024 suetikn).
Crapmme paspsasl €IUHOTO KOJla aapeca ONPEAesIIoT HoMep OJoKa, a MiIaaiime — aapec sueiku BHYTpH Oioka. B
COOTBETCTBHH C KOJIUYECTBOM OJIOKOB, KOTOpOE MOXKET ObITh momemnieHo B O3Y, BBOAUTCS P alpeCHBIX PETHCTPOB,
ciyxammx s Henpsmoit agapecanuu O3Y. Kaxnaplil U3 3TUX perucTpoB MOCTOSIHHO 3aKPEIUICH 3a OMPEAeICHHON 30H0M
03V, a ero coliepKUMoOe YKa3bIBaeT HOMEP TOTO 0JIOKA, KOTOPBI XPAHUTCS B HACTOSIIUNA MOMEHT B naHHoi 30He O3Y.
Takum 00pa3oM, COAEPKUMBIM YKa3aHHBIX aJIPECHBIX PETUCTPOB SIBISIOTCSA 3HAUCHHS CTApIIMX pa3psoB aapeca. Jlms
HENpsIMOH aJipecaluu OCTaIBHOTO oO0beMa mamsaTu (kpome O3Y) ucmonb3yercs crenuaibHas ajgpecHas OlepaTUBHAsS
namsTh, 00bEM KOTOPOW paBeH 00IIeMy KOTHUecTBYy 010k0B. Kaxas siueiika apecHOl onepaTuBHOM maMaTu (ee ampec)
COOTBETCTBYET IMOCTOSIHHO OIPEACTICHHOMY 3HAYCHHUIO CTApIINX Pa3psalIoB ajapeca, a COACPKUMBIM SUCHKU SIBISICTCS
(bakTHUeckuii azpec 30HBI MATHUTHOTO OapabaHa WM IUCKa, B KOTOPOW HAXOMUTCS B JTAHHBIH MOMEHT JAaHHBIA OJIOK
nHpopMmarun. [Ipu BEIOOpKE WK 3aITUCH KaKOW-TH00 BETMYHHBI B KOMaHJIE MPOTPaMMBI YKa3bIBAETCSI IIPOCTO €€ MOTHBIN
anpec. [1o aTtomy aspecy crennaibHBIMU CXEMaMH CHavajia IPOBEPAETCs HaJdne TpeOyeMol BeTHIUHbBI (TOYHEEe TYCHKH
¢ nmaHHBIM azmpecoM) B O3Y. DTo ycTaHaBIMBaeTCs IMyTeM CPaBHEHHWS CTApIIAX pPa3psioB 3aJaHHOTO ajapeca co
3HAYSHHUSIMH KOJOB B aJIpeCHBIX peructpax. [Ipu Hanmaum tpebyemoro 610ka B O3Y mpou3BOIUTCS HEMOCPEICTBEHHOE
oOpameHre kK coorBercTByromeil siueiike O3Y. Ilpu sToM crapmme pa3psasl Koja aapeca 3aJaroTcss HOMEPOM TOTO
aJIPECHOTO PETUCTPA, COAEP)KIMOE KOTOPOTO COBITAIO CO CTapIIMMHU pa3psIaMH 33JaHHOTO KoJia aapeca. Ecim okaxercs,
910 OJIOK, K KOTOPOMY OTHOCHUTCS MCKOMas siueiika, He HaxomuTcs B AaHHbIM MomeHT B O3Y, To mpomsBoauTcs
oOpamieHrie K aJpecHOW ONepaTHBHONW MaMATH M 1O 3HAYEHHWIO CTAapIIMX pPa3psaoB 33JaHHOTO TOJTHOTO ajpeca
onpenaenseTcs ee suciika. ColepKUMOe ATOU SUEHKN yKa3bIBaeT ACHCTBUTENBHBIN aapec 30H6I MbB nimu M/, B koTopoi
HaXOAUTCSA TpeOyeMblil OJI0K. DTOT OJI0K IepenrchiBaeTcs Ha cBoboaHoe MecTto B O3Y (mis storo B O3V Bcerda oaHa
30Ha OCTAeTCs CBOOOHOMW), B COOTBETCTBYIONINH afpeCHBI PEruCTp 3alMCHIBAIOTCA CTapIIve Pa3psAasl aJpeca JaHHOTO
onoka. ITocne 'mepenucu kaxaoro HoBoro 0j0ka B O3V, ecnu OHO 3aIIOJIHEHO MOJHOCTHIO, TPOU3BOIUTCS BBIBOA M3 O3Y
Ha Mb nnn MJ1 ogHOTO M3 XpaHsAImXxcs TaM 0JI0koB. TakuM 00pa3omM, 0CBOOOKIAETCS MECTO IS TTOCIIETYIOIICH 3aIuCH.
Br160p BEIBOAUMOTO 0J10Ka MOKET OBITh C/IeJIaH JIM0O HAa OCHOBE HEITOCPEACTBEHHOTO OMPECIICHHUS TaHHBIX, KOTOPBIC HE
MOTPEOYIOTCS ISl OJIMDKANIITNX BBRIYHCICHUHN, IMOO CTATUCTUYECKUM ITyTEM TI0 MPHUHIIUILY «camMoo0ydeHus» (Ha OCHOBE
ydeTa 9acTOCTeil 0OpalieHnii K OTAeIbHEIM OiokaM). OnucanHas OHOYPOBHEBASI OpPraHU3aIMsl afpecalnuy IPUMEHECHA B
AHTJIMACKON MaIllnHe «ATiacy IS ONEpaTUBHON MaMSITH Ha CEPACUYHUKAX eMKOCTBIO B 16 384 cioBa M MPOMEKyTOUHOM
namati Ha Mb ¢ MakcuManbHOH eMKOCThIO B 1048 576 cioB. Yka3aHHas CHCTeMa aJapecallid 00ecIeurBacT OOJIBIIYIO
ruOkocTh B ucnonb3oBaHu O3Y u MB, 4ro 0COOCHHO Ba)XXHO TP MHOTONMPOTPAMMHBIX peXHMax padoTel. Jlis
OTEPaTUBHOIO peryilupoBanust 3amonHenus O3Y JaHHBIMA B COOTBETCTBHHM C pPEIIAEMBIMU 3aJauaMd 3apaHee
COCTaBJISICTCS TAaOJMIA-CIIPABOYHUK, [TOKA3BIBAIOIIAS IS KAXKIOH MporpaMMbl HeoOXomumbie Onoku mH(OpManuu. [1o
ATOW Ta0yuIile MporpaMMma-IucieTdep mepel] BKIYCHHEM B PaboTy KakoW-IMOO mporpaMMbl nepenuchkiBaeT B O3Y
HE0OXOJUMBIE i 0JIOKH MH(OPMAIIUY.

PaccmoTpeHHbIE TIPUHIUIIBEI MTOCTPOSHUS CTPYKTYPHl MAIlMH XapaKTepU3YIOT HEKOTOpPhIe MYTH M BO3MOXKHOCTH
COBPEMEHHOHN BBIYMCIUTENLHOW TEXHUKH. BBIOOp TOTO WIIM MHOTO MPUHITUIA B KOKIOM KOHKPETHOM CITy4ae 3aBHCHT B
OCHOBHOM OT Ha3Ha4yeHWs MammHbl. KoMaHIHO-TIpOrpaMMHOE yTpaBiICHHE NMPUMEHSETCS KaK OCHOBHOW BapHWaHT s
ITOCTPOCHUS OOJBIIMHCTBA COBPEMEHHBIX BEIUMCIIUTENBHBIX ~MalluH YHUBEPCATBHOTO Ha3HAYCHMUS.
MuxkporporpaMMHOe YITpaBlIeHHE UCIIOIB3yEeTCS B OCHOBHOM B T€X MAIlMHAX, B KOTOPBIX TPEOYETCs] U3MEHSTh CUCTEMY
KOMaH/J B 3aBUCHMOCTH OT KIJIACCOB pellaeMbIX 3anady. CIoroBoe yIpaBlieHHE BBITOJHO NMPUMEHATH B MallWHAaX,
MIpeIHa3HAYEeHHBIX IS BBITIOJTHEHHUS 0CO00 CIIOKHBIX M OOJBIINX MPOrPaMM, HACUUTHIBAIOIINX JECSTKH W COTHHU THICSY
KOMAaH/T; OHO YTIPOIIaeT aBTOMATH3aIHIO IPOTPAMMHPOBAHHUS M PE3KO COKPAIIaeT 00BhEeM MPOrpamMm.

OmHOypOBHEBasT OpraHU3AHA MAMITH, MHOTOIIPOTPaMMHOCTh, IPEPHIBAHIE BHIYUCICHHA U COBMEIIEHHE OIepaIuii
SBIISFOTCS. TAKUMH TIPUHITUITAMA TIOCTPOCHHS MAIlliH, KOTOPBIE B TOW WJIM MHOM CTENIEHH HCIIOJB3YIOTCS MIPH MTOCTPOSHUN
OLIM pasaugHoro HasHa4eHHs, B ToM umclie DM, mpeaHa3HAUYeHHBIX IS pelleHHsS WHGOPMAIMOHHO-JIOTHYCCKUX
3aad.

Jliia penieHus HHPOPMAIIMOHHO-JIOTUYECKHX 3a/1ad, CBA3aHHBIX ¢ HAKOIICHUEM M JIOTHYECKOW 00pabOTKON OOJBIINX
00BeMOB HH(GOPMAITUH, TOMCKOM JaHHBIX MO MPU3HAKaM H T. 1., 3 (HEKTUBHOM 0Ka3bIBACTCS TAKXKE OPraHu3aus paboThl
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3JIEKTPOHHBIX MU(GPOBLIX MAIIMH, OCHOBaHHAs Ha CXEMHOH HWJIM IPOTrpaMMHON peau3alii acCOIIMATHBHBIX CBS3CH
MEXIY JaHHBIMH, 00JaaroIMMH OOIMMMK CBOMCTBAMH W Ipu3HakaMu. I1oapoOHO 3TH BOIPOCH! OyAyT pacCMOTPEHEI B
III gactu.

Il. ANFOPUTMWNYECKNA A3bIK OANA MPOrPAMMMNPOBAHUA
IKOHOMNYECKNX N MATEMATNYECKMX 3A0AY

3. ANMTOPUTMUYECKUW A3bIK ANTOM-60

§ 7 OBWWME CBEOEHWA OB AJMOlle

Jns pemenns nro0oi 3amadud Ha DJICKTPOHHOH HHMQPOBOM MallWHE MOKHA OBITh COCTaBJIGHA ITpOTpaMma,
MpEACTaBIIAIONIast co00i B opMe, BOCIPHHUMAECMOM MAIlIHHOM, allTOPUTM PELICHHUS 3afaun. AJITOPUTM — DTO CHCTEMA
MPaBWII, Y€TKO U OJHO3HAYHO ONPEACIISIONINX MOPSIOK BCEX NEHCTBUM, MPUBOIAIINX K PEHICHUIO 3a1a4H.

B nmepBblec oAbl Ppa3sBUTHSA OJIEKTPOHHBIX BBIYHUCIMTEIBHBIX IU(MPOBBIX MAIIWH IPHUMEHSIOCH pPYy4YHOE
HEMOCPEJCTBEHHOE MPOrpaMMHUpOBaHME 3a7ad, T. €. IEPEeBOJ AJITOPUTMOB Ha MAIIWHHBIA S3BIK OCYIIECTBIISICS
HEIIOCPEICTBEHHO JIIOIbMHU-ITPOrpaMMHCTaMHK. [IporpaMMHCTBI TOJDKHBI OB XOPOIIO 3HATHh CUCTEMY KOMAaH MaIlHHBI
Y aJITOPUTM PEIICHUs 33JaYd M IOJIHOCTBHIO BBHIIHCHIBATH IMOAPS BCE KOMaHABI IporpaMMbl. Takas pabora B ciydae
CJIIOXHBIX W TPOMO3IKHX IPOrpaMM ObLIa YPE3BBIYAHHO TPYAOEMKOM, CONMPOBOXKIANACH 3HAYHUTEIBHBIM KOJIHYECTBOM
OIMMOOK M B CBS3U C 3TUM COCTaBsEMbIC BPYUHYIO MPOrpaMMbl TpeOOBaIM, KaK MPaBHIIO, IIMTEILHON MOpaOOTKH H
MpOBepKH (OTIAIKH) Ha MAIlIKHE.

IlepBpiM »TamoM aBTOMAaTH3allMKM Mpoliecca IPOrpaMMHUPOBAHUS SIBUJICA TEpPeXoJ] K TaK Ha3bIBAEMOMY
CHMBOJIMYECKOMY TIPOrpaMMMPOBAHUIO, KOT/a aJpeca KOMaHA M KOJbl ONepalui MUIIyTCsS MpOrpaMMUCTOM HE B BHUE
KOHKPETHBIX YHCIIOBBIX 3HAYCHHM, a B CHMBOJHYCCKON mim OykBeHHOU dopme. [Ipu 3ToM ampeca 0003HAUAIOTCS, KAk
MpaBUJIO, TEMHU ¢ OYKBaMH, YTO W BEJIWYHHBI, KOTOPHIC JOKHBI XPAaHUTHCA B COOTBETCTBYIOIIUX SUYCHKAX, a KOJIBI
orepanuii — OOBIYHBIMH MaTEeMAaTUYECKUMU CUMBOJIAMH, HaIlpuUMep, +, —, X, : U T. II.

[lepexonl OT CHMBOJIHYECKUX a/IPECOB M KOJIOB OTEpayii K KOHKPETHBIM MAIIMHHBIM KOJ]aM OCYIIIECTBIISIETCSI CaMOM
MAIlIMHOM, KOTOpas cHaOkaeTcs IS 3TOTO CIEeNHANIbHON HepeBOsdIel MmporpaMMoi. XOTS NpH CHMBOJIMYCCKOM
MIPOrPaMMHPOBAHUH TIOJIHOCTBIO COXPAHSETCA COOTBETCTBHE MEXKAY CHMBOJIMYECKMMU W MAIIMHHBIMA KOMaHAAMU,
MIPOIIECC MPOTPaMMHUPOBAHUS CYIIECTBEHHO OOJIerdaeTcs M COKpamiaeTcs BpeMs Ha OTIaAKy nporpamm. Cremyromum
STarOoM aBTOMAaTHU3alMHA TPOTPAMMHPOBAHUS SIBUJIOCH BBEICHUE Memood asmoxo008, TIPU KOTOPOM ISl HEKOTOPOH
KOHKPETHON MAaIITMHBI COCTaBILLICA HA0Op TaK HA3BIBACMBIX MAaKPOKOMAaHJ, KaXJas M3 KOTOPBIX COOTBETCTBYET
OTIPEJICIICHHONW COBOKYITHOCTH MAIIMHHBIX KOMaH] (MAIIMHHBIM TOJIporpaMmam). B MakpokoMaHaX HCIIOIh30BATNCH
CUMBOJIMYECKHE O0O3HAUYCHMsI IJIsl KOJOB OTUX KOMAaHA U JUIsl aIpecoB OMEpaHaoB. Hampumep, IS HEKOTOPHIX
OJTHOQIPECHBIX MAITMH aBTOKOJAMH CIY>KWJIM CHUCTEMBI KOMAaHI TPeXaapecHBIX MamuH. [lepexom K yKpYIHEHHBIM
KOMaHJIaM (MakpOKOMAaH/IaM) B COYETAaHUH C CHMBOJWYECKUM 3aJlaHuEM aApecoB 0OeCIedml JalbHeHIIee COKpalleHne
o0beMa MpOrpaMM, COCTaBIIIEMBIX BpYYHYH. Kak CHMBOJIMYECKOE MPOTrpaMMHUPOBAaHUE, TaK W METOJ aBTOKOJIIOB
MIPUBS3aH K KOHKPETHBIM MAIlIMHAM W B 5TOM OTHOIIICHUHU HE 00eCreunBaeT HEOOX0IMMOM T'MOKOCTH U YHUBEPCATLHOCTH
COCTAaBIIIEMBIX IPOTPAMM.

JanpHeWmuM 3TanoM SBHJIOCH MPUMEHEHHUE al20pUMMUYEcKUX sA3bIK08, OPUCHTHUPOBAHHBIX HE HA OIpeAciiCHHBIC
TUOBI MAIllMH, a Ha ONpEJCIICHHBIC KJAacChl 3a/ady. Tak IMMPOKOE MPUMEHEHHE B MEKIYHAPOAHOM MaciiTabe s
MIPOTrpaMMHUPOBAHUS HAYUYHO-TeXHUYECKUX BbruncieHuit umeet si3bik AJII'OJI-60; B CIA u 3amanuoit EBpomne mmupoxo
pacnpoctpaneH 361k DOPTPAH (II u 1V), npumeHseMblil 1 HayYHO-TEXHUYECKHUX 3ajad; IS MPOTPaMMHUPOBAHUS
skoHomu4ueckux 3anad B CIIIA u 3anagnoit EBporie mpumensiercs KOBOJI; nis onmucaHus aaropuTMOB MAalIMHHOTO
nepeBoaa — s3Ik KOMMUT; minst 3amad morcka uHbopManun — 136k PEKOJI.

Oco0y10 TPymIy COCTaBIAIOT S3BIKH I Heapudmermdeckoir oopaboTku mHGopMmaruu: WILI, JIMCIL. K uwmcmy
aNropu(pMUIECKUX S3bIKOB CIIEAYET OTHECTH TAK)Ke aJAPECHBIN S3BIK, B KOTOPOM YUHUTHIBAIOTCS MaIIMHHBIE 0COOEHHOCTH
pemieHust 3amav  (MPUHIMIT aTPECHOCTH).

Msi OyzeM paccMaTpUBaTh BOIPOCHI MPOTPAMMUPOBAHUS HH(OOPMAIIMOHHO-JTOTMYECKUX MPOIIECCOB M, B OCHOBHOM,
[OCTPOEHHE alNTOPUTMUYECKOTO S3bIKa IS ONMHCAHUS TaKuX mporeccoB. Ciemyer 3aMeTuTh, YTO, KaK IPaBHIIO,
“H(OPMAITMOHHO-JIOTHYECKHE TIPOLIECCH BKIIOYAIOT B CE€0S W OOBIYHBIE BBIYUCIUTENBHBIE MPOIECCHl (pacdeTsl o
(hopMynam), TTOITOMY S3BIK JJISI ONMHUCAHWAA HMH()OPMAIMOHHO-JIOTHYECKHX ITPOIIECCOB TOJDKEH TO3BOJISTH OINHCHIBATH
OOBIYHBIE BBIUMCIHMTENbHBIE 3a7add. B HacTosmiee BpeMs ONpeAeNiack TEHACHIUS K CO3JaHHWI0 OOIIero
ANTOPUTMHYECKOTO S3BIKA, KOTOPBIA TPEACTaBIsUT OBl COOOW eAMHOE CEeMEHCTBO SA3BIKOB, IPHUCIOCOOIEHHBIX K
pa3UYHBIM KJIaccaM 3afad. DTO CEMEHCTBO S3BIKOB JIOKHO MMETh OOIIYKD OCHOBHYIO YacTh (SAPO), CIYXKAIIYIO s
ONMCAaHUS BBIYNCIUTENHHBIX TIPOIIECCOB, BCTPEUAIOMIMXCS BO BCeX Kiaccax 3afad, ©W OO CHHTaKcCHC,
obecreunBaromuil eIMHO00pa3e MOCTPOCHUS CEMEHCTBA S3BIKOB.

Co3nanve eAMHOr0 aJrOPUTMHYECKOTO sI3bIKa (TOYHEEe, CEMEICTBA SI3bIKOB) IMO3BOJIUT CPABHHUTEIHHO JIETKO 00y4YaTh
MIPAKTHYECKUX PAOOTHUKOB PA3NAYHBIX OOJACTEH TOJIB30BAHHUIO ATHMHU SI3BIKAMH B HEOOXOAWMOM ISl HUX OOBEMe,
CYIIIECTBEHHO OOJIETYUT IMEePEXO/BI OT OJHOTO S3bIKa K APYTOMY, IIO3BOJIMT CTAHIAPTU3UPOBATH U YIIPOCTUTH IIOCTPOCHNE
TPAHCIATOPOB HAa MAITMHHBIE A3BIKA U MEXKAY aJTOPUTMHYECKUMHU SA3BIKAMU, MTO3BOJIUT CTAHIAPTU3UPOBATH CHMBOJIHKY,
MIPAMEHSEMYIO B YCTPOICTBax BBOAA M BHIBOJA JAaHHBIX B MamuHaXx. OcoOeHHO yZAOOHBIM OyIeT MpHMEHEHHE TaKOTO
CeMeicTBa S3BIKOB IIPH MPOTPAMMHUPOBAHUH CIIOXKHBIX TPOIECCOB TepepadoTKu WHMOPMAITUH, BKIIOYAONINX B CeOs
3a/la4uM Pa3IAIHBIX KIIACCOB.

B KkadecTBe OCHOBBI [UISI TOCTPOSHUS AaNTOPUTMHYECKOTO S3BIKA IS TPOTPaMMHPOBAaHUS WHGOPMAIMOHHO-
JIOTHYECKUX 3a/1a4 MBI OepeM MEKITyHAPOIHBIH anropuTMudecKuit s3Ik AJII'OJI. DTOT SI3BIK TOTOTHASTCS CPEACTBAMH,
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HEOOXOIUMBIMHU ISl OMHCAHUS MPOIECCOB 00pPabOTKM SKOHOMHUYECKOW HH(OpPMAIMUA U JUisi 00pabOTKH CIIMCKOBOM
nH(pOpPMAITUH.

His ynoOcTBa WM3y4YeHHS W HCHOJB30BaHMS OMUCHIBAEMOTO 37€Ch aJrOPUTMHYECKOTO S3bIKA NPUHAT METOJ
MOCJIEIOBATEIBHOIO U3TI0KEHUS OTNIEIBHBIX €r0 COCTaBHBIX yacTed. CHauana omuckiBaetcs AJII'OJI, 3aTem uznararorcs
noroHeHuss k AJII'OJly, HeoOXOoauMble IUIsl OTMHMCAaHUS AITOPUTMOB OOpPaOOTKM 3KOHOMHYECKOW WH(MOpPMAINH, ITH
nomnoanerusa sMecte ¢ AJIT'OJIom coctaBisttoT 36k AJII'OM. Tlocie 3TOro OmMCHIBAIOTCS AOMOJIHEHMS, HEOOXOUMBIE
Uit 00paboTKK WHGbOPMAIIMH, OPTaHU30BAaHHON B BHJIC CITUCKOB U CIIHMCKOBBIX CTPYKTYpP. DTOT pa3len Mbl Ha3blBacM
ACCOIMATHBHBIM ITPOTPAaMMHUPOBAHUEM.

OCHOBHBIM OTJIHYHMEM OITHCHIBaeMOTO 31ech Bapruanta AJII'OJIa oT 3TamoHHOTO sI3bIKa SBIIAETCS 3aMEHa OCHOBHBIX
AHTJIMHACKHX CIIOBECHBIX CHMBOJIOB PYCCKHMH.

Hazsanue AJII'OJI (ALGOL) mpoucxomutr OT cokpamieHus AByX aHrimiickux cioB ALGorithmic Language,
0003HAYAONINX ANTOPUTMHUYECKUH sI3bIK. Yncino 60 yka3pIBaeT roJl IPUHSATHUS 3TOTO BapHUAHTA S3BIKOB.

OcHoBHbiM HazHaueHuem AJI['OJla sBnsieTcss ommMcaHue alrOPUTMOB BBINOJHEHUS MATEMAaTHUYECKUX M HAy4HO-
TEXHUUYECKUX BBIYUCICHUNA C TIOMOIIBI0 aBTOMAaTHYECKUX MPOTPAMMHO-YHIpaBisieMblX MamuH. OH HCHOJB3yeTCs B
KaueCTBE MEXIYHAPOJIHOT0 alTOPUTMUYECKOTO S3bIKa JIISl OOMEHA arOPUTMAaMHU B MeXTyHapogHoM Macintade. AJITOJI
CIIY’KHT TaK)K€ STAIOHHBIM SI3IKOM JIJISl IOCTPOCHHS KOHKPETHBIX AITOPUTMHUYCCKUX SI3BIKOB (BXOJHBIX SI3BIKOB).

Konkpernbie Bxomubie si3pikd Tuna AJII'OJI coxpaHsioT Bce OCHOBHBIE cBoiicTBa »TanoHHoro AJII'OJla u
OTJIMYAIOTCS OT STAJIOHHOTO COCTABOM HCHOJIB3YEMbIX CUMBOJIOB, YTO CBSI3aHO C PA3IUYUSIMH B KOHCTPYKIIUU KIIABHATYD
KJIABHIIHBIX YCTPOMCTB, CIIy)KallMX JUId BBOJAa MJAaHHBIX B pasHele MammHbl. B ocHoBy AJII'OJla momoxkeH
OOLIETPUHATEIA SA3BIK MaTEMaTHYCCKUX (OPMYJI, HOIOJHEHHBIH CpeICTBAMH, HEOOXOTUMBIMH IS (hOPMaIbHOTO
OTIMCAHMS TIPOIECCOB aBTOMATHYECKOTO BBIMOJHEHUS ainroputmoB. I[Iporpamma, 3ammcanHas Ha AJII'OJle, mepen
BBITIOJIHEHUEM JIOJDKHA OBITH IEpeBeIeHa ¢ MOMOIIBIO CITCIMAILHOM (IOCTATOYHO CIIOKHOM) IMPOrpaMMBI, Ha3bIBaeMOM
TPAHCIATOPOM, B pab0OUyI0 MAIIMHHYI MPOrpaMMy AJIS JaHHOM KOHKpeTHOM MamuHbl. Otianuue AJII'OJIa oT 06sIuHOTO
sI3pIKAa MaTeMaTHYeCKUX (HOPMYyJ 3aKIII0YacTCs B JIMHCHHOCTH 3alUCH (B OJHY CTPOKY) BCEX CHMBOJIOB (B TOM YHCIIC
HHJIEKCOB, TIOKa3aTelIiel CcTelmeHeil), a Takke B 0Oojiee MOJNHOW (opMaldu3alMHu 3allich ACHCTBHS (IBHOE yKa3aHHE
omiepannii yMHOXKEHHS, YETKOE ONpPEICICHHE THUIIOB YHCENI MPH BBUUCICHHSIX W T. 1.), B CTPOTOM pPa3rpaHUICHUH
CITOCOOOB MCIOJIB30BAHHMS BCEX CUMBOJIOB (CKOOOK, 3amsThIX, TOYEK C 3alSITOM H T. 1.).

Kpowme sramonnoro s3eika AJIT'OJI ucnonb3yercs enie Kak s3bIK MyOnuKanuid. B 3ToM BapuaHTe SI3bIKa JOIYCTHUMBI
OTKJIOHCHUS OT TAJIOHHOTO SI3BIKA, CBSI3aHHBIC C YIOOCTBOM ITeUaTaHUS U UYTCHUS JIOAPMH aJITOPUTMOB, 3aIIMCAHHBIX Ha
AJIT'OJIe (B 4acTHOCTH, MHIEKCHI M TIOKA3aTEIH CTETICHEH MUITYTCS TaK, KaKk OOBIYHO MPUHATO WX MHACATh B (OpMYIIax).

B ocuoBy noctpoenust AJII'OJIa monoxen 6mounsrii npunnui. Jlro6as nmporpamma va AJII'OJle mpeacrasnser coboit
OJIOK ¥ caMa MOXET COCTOSTh U3 OJIOKOB, BHYTPU KOTOPBIX MOTYT OBITh JAPYTHE OJIOKU U T. 1.

biok B AJII'OJIe — »TO aBTOHOMHBIN YYacCTOK IMPOTpPaMMBI, BKIIOUAOmMUil B ceOs MHGMOPMAINIO NBYX BHJIOB:
OTIMICAHMsI JAaHHBIX U APYTUX OOBEKTOB, yUACTBYIONINX B BHIUMCICHUIX, M YKAa3aHUS O HEIIOCPEICTBEHHO BBITIOHIEMBIX
B IporpaMme JEHUCTBUAX. OJTH YKa3aHUS NPUHITO HA3bIBaTh omepaTopaMu. OmepaTrop OXBaThIBA€T 3aKOHUYCHHYIO
MOCIIEIOBATEIILHOCTD JCHCTBUMN, HAPUMEP BBIYUCICHHUE 110 OPMYJIE, IEPEX0] K IPYroMy BapUAHTY BBIYUCICHUH U JIP.

Onucanus U OmepaTopbl MOXHO paccMaTpUBaTh KakK OTHEIbHBIC MpeaiiokeHus s3bika. [locie KakIoro Takoro
MPEAIOKECHUS CTABUTCS TOUKA C 3aIATOM.

bnoku AJII'OJI-mporpamMMbl CTpOSITCSA MO 0o0IeMy IulaHy. B Hadane OJ0Ka MJIyT BCE OMMCAHHWS, 3aT€M MHIIYTCS
MOAPS BCE OIepaTophbl B IMOPSIAKE UX BBHINOJHEHHUA. ONMUCAaHUS MMEIOT CHJIY TOJBKO BHYTPH JaHHOIrO Ojoka. biok
HAaYHUHACTCS CJOBECHOW CKOOKOM HAYAJIO0 U 3aKaHYMBACTCS CIIOBECHON CKOOKOM KOHEIl. DTH )K€ CKOOKH UCIOIB3YIOTCI U
JUIs 00pa30BaHMs TaK HA3BIBAEMBIX COCTAaBHBIX OIIEPATOPOB, MPEACTABIIAIONINX COOOH IPYIIIBI OIEPATOPOB, Pa3aeIIeMBIX
TOYKaMM ¢ 3ansaToid. OTIMYHE COCTAaBHOrO OIeparopa OT OJoKa 3aKII0YaeTCs B OTCYTCTBHHM B COCTaBHOM OIlEpaTope
ONMCAHWHA. 3aMETHM, YTO BHYTPH JIIOOOT0 OJIOKA WM COCTAaBHOTO OIlepaTopa B KadecTBE OIEPaTOpOB MOTYT
(huryprpoBaTh CHOBa COCTaBHBIC OIEPaTOPhI U OJIOKH, TaK KaK OHH SIBJISIOTCS Pa3HOBHIHOCTSIMH OIEPATOPOB. biIouHbIH
MIPUHITUI TTOCTPOCHUSA MPOrpamMM yA0OCH IpH MPOrpaMMHPOBAHUHU CIOKHBIX 3a7ad, Tak KaK IPH 3TOM BCIO 3aJady
MOXHO pas3IeiaduTh Ha pPSIJ aBTOHOMHBIX YYacTKOB (OJIOKOB), KOTOpBIC OymyT pa3pabaThIBaThCS OTHOBPEMEHHO
HECKOJBKHMH IMpOTpaMMHCTaMHu. Kakaplid OJIOK IMOJydaeT HEKOTOphIe BXOIHBIC AaHHBIC (OT IPYruX OJOKOB WM B
Iporiecce BBoJa MH(OPMAIIMK) U BbIJAaeT BBIXOJHBIC JaHHBIC IPYTHM OJOKaM WM Ha BBEIBOJHBIC YCTPOWCTBA MAITHH
(meyatw, nepdopanuio). I[ToMIMO BXOIHBIX M BEIXOAHBIX JAHHBIX B OJIOKE MCIOJB3YIOTCS U CBOM MECTHBIC (JIOKAITBHEIE)
BEITMYHMHBI, KOTOPHIC HE MCIOJB3YIOTCS BHE JaHHOTO 0J0Ka. DTH BEITWIMHBI JOJDKHBI OBITH ONMMCAHBI B TAHHOM OJIOKE C
TOMOIIIBIO ONMCAHUH.

L Onucaxue

muna t maccuba —] NEePeXIHAMEnd npouedyps

PUC. 11. Buas! onucanuii 8 AJII'OJle.

3a CHMBOJIOM KOHeEI[ CTaBUTCS, KaK MPaBUJI0, TOUKA C 3aATON JUOO APYroli CHMBOI KOHeIl, JIHOO0 CHMBOJI HHA4Ye (3TO
Oymer mosicHeHO HIXke). Kpome TOoro, 3a CHMBOJIOM KOHEI MOXXHO IHCaTh MT00ABOYHBIM MOSICHUTEIBHBIN TEKCT,
KOTOpBIH HE BIMSCT Ha padoTy mporpamMm. KoHel MOSICHUTEIBPHOTO TEKCTa yKa3bIBaeTCsA JTU0O TOYKOM ¢ 3amsaToi, Moo
HOBBIM CHMBOJIOM KOHeIl, JITNOO CHMBOJIOM HHAYe, a caM 3TOT TEKCT HE MOJDKEH COAepXkaTh B cebe yKa3aHHBIX TpeX
CHMBOJIOB.

Biok o0yiazaeT CBOMCTBOM JIOKAIM3AIUU TIEPEX0JI0B BHYTpU Ojioka. OOparieHre K 0JOKY BO3MOXKHO TOJIBKO B €r0
Ha4aJio; BCE OINEPATOPHI, UCIONIB3yeMbIe BHYTpU OJIOKA, JOCTYIHBI TOJIBKO JJIS OMEpPaTOpOB IMepexoia, HaXOISIIIXCS
BHYTpH 0110Ka. [lepexo sl M3BHE MOTYT COBEPIIATHLCS TOJHKO B HaUaI0 OJIOKa.

[TepeuniciiuM Bce BHABI ONMUCAHWKA M OIEpaTOpoB, HUCHONB3yeMBIXx B AJII'OJle; mpuBOmWMBIC Ha3BaHUS OYyIyT
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00BsICHEHBI HIKe. ONucaHus ISNIATCSA Ha YEThIpe BUJa B COOTBETCTBHH CO CXEMOM, MMOKa3aHHOM Ha puc. 11.
Knaccuduxarnus oneparopos B AJII'OJle npeacrasisercs cxeMoii, IOKa3aHHOHM Ha puc. 12. Bcero uMeercs BoceMb
pa3IMYHBIX BHJIOB ONEPATOPOB, MPHUYEM HEKOTOPBIC U3 ITUX BHUJIOB OOBCIUHSIOTCS B OoJice KPYIHBIE TPYIITUPOBKU
(0oCcHOBHOI1 orepaTop, 0€3yCIOBHBIH OIIEPATOD).
Jyis ocyIiecTBICHUS TIEPEX00B MEXKIy OTepaTOpaMH HEKOTOPBIC U3 HUX CHAOKAIOTCS METKAMH, KOTOPBIC CTaBATCS
MepeJ ONepaTopaMu U OTHENSIOTCA OT HUX ABOETOUMsAMU. llepen ogHUM OmepaTopoM MOXKET CTOATh HECKOJIBKO METOK,
pa3aeiIeHHBIX JBOECTOUUSAMH.

Onepamap
e
besyencbusll
oneparman
~
Ocnobrod “
A \\
fpucBa-|| fMepe- || Mooye- - | |Cocmas- 5 /mxl ukAd Yenob-
ubanug || xoda || dypel Myemod Hold u Hold

PHUC. 12. Bunel onepatopos B AJII'OJle.

B AHFOJI—nporpaMMe MOXKXET CTOATH Ha HCKOTOPOM MCCTC IIPOCTO METKa C IIYCTBIM OIICPATOPOM. Ilonsatue
IIyCTOIro omneparopa BBEACHO CIICHHUAJIBHO JJI1 BO3MOXKXHOCTHU IMOMCIIICHUA O,E[HOﬁ MCTKH, YTO OBIBaEeT H€O6XOI[I/IMO JJIA
OTCBUIOK K OIIPCACIICHHOMY MCECTY IIPOrpaMMbl, HAITPUMCEP, AJId BBIXOAa B KOHCI [TUKJIA.

PexypcuBHble onpejesieHUsi NOHATHH SA3bIKA

B anroputMudeckux s3bIKaX, KaKk M BOOOINE B s3BIKaX, B OCHOBY TOCTPOCHHS WX CHHTAKCHCA TOJIOKEH TPUHITAT
HepapXUIECKOTO OMpEISICHIsI Oojee CIOXKHBIX MOHATHH depe3 Oonee mpocThie. OMHAKO HEKOTOPHIE W3 CIIOKHBIX
TIOHATHUH SA3bIKa HE MOTYT OBITH OINpPEACIICHBI IyTeM TEepeUYNCIICHNsS NX KOMIIOHEHTOB. Hampumep, TouHoe dopMaapHOE
OTIPEIICIICHUE YHCIa HEBO3MOXKHO JaTh IEPEUMCICHHEM BCEX BO3MOXKHBIX 3HAUYCHHHA dhcel. B MOmOOHBIX Cirydasx
HCIIONB3YIOTCS TaK Ha3bIBa€MbIE PEKYPCHBHBIC OMPEICIICHHS, B KOTOPBIX OIpeAcIsieMOe MOHITHE CaMO Y4YacTBYET B
CBOEM OIIpECIICHHUN.

B kadecTBe mpuMepa MOXKHO MPHUBECTH OIpeeicHUe TMOHATHS OJIoka. MOXKHO CYHTATh, YTO OJIOK COCTOHMT M3 JBYX
[IOJIOBMH, pa3JelieHHBIX TOYKOH C 3amsaToi. IlepBast MOJOBHMHA HA3BIBAETCS «HA4Yajo OIOKa»», a BTOpas — «KOHEI]
COCTaBHOTO» (MMeeTCs B BUAY KOHEI[ COCTABHOTO OIepaTopa).

Hauano 610ka MOXET coiepKaTh 3a CHMBOJIOM HA4aJi0 OJTHO WJIM HECKOJIBKO OMHCAHHWH, pa3/EleHHBIX TOYKAMH C
3aMsATOM, a KOHEIl COCTAaBHOTO MOYKET COJiepkKaTh Mepel CHMBOJIOM KOHEIl OJIUH MM HECKOJILKO OMepaTopoB, pa3e/IeHHbIX
TOYKAMH C 3aIATOM, B TOM YHCIIE MOTYT OBITh OJIOKH, SIBJISIOIIHNECS OJHHM M3 BUIOB OIIEPaTOPOB.

Taxum 00pa3oM, B Ompe/eICHHE MOHATHS BXOJUT CaMO MOHATHE OJIoka. J1JI MpeAcTaBlIeHUs MOAOOHBIX ONMpeacICHHH
¥ BOOOIIE IS OIMHCAHHUS Pa3INYHBIX KOHCTPYKIHUH S3bIKAa yI0OHA CHMBOJIMKA, M3BECTHAs O] Ha3BaHUEM MeETas3bIKa

Bbakyca.
B Meras3bike HCIONB3YIOTCA METAIMHIBUCTUYCCKHAE (DOPMYIIBI, HUMEIOIIME MOAO00HO OOBIYHBIM MaTeMaTHUYEeCKHM
(hopMyJIaM TIPaBYIO M JICBYIO YacTH. DTH YACTH COCAHUHSIOTCS CIEIHAIBHBIM CHMBOJIOM :: =, 0003HAYAIOIIUM «PaBHO IO

omnpeaeacHuo». JIeBas 4acTh SIBISETCS ONPEACIIIEMOM, a MpaBas 4acTh — OINpeaessomeil. B MeTalMHIBUCTHYCCKUX
(dhopMyiax y4acTBYIOT OCHOBHBIC CHMBOJIBI SI3bIKA, HUIPAIOIIHE POJIb KOHCTAHT M IPEACTABIAIOIINE CaMHMX ceOs, U Tak
Ha3bIBacMblC METAJIMHIBHCTHYCCKUE IIE€PEMEHHBIE, MPEACTABIIOME Ooliee CIOXKHBIC IMOHATHS S3bIKa (OIEpaTopsl,
omucanus, OJOKHA U T. A.). MeTalMHIBUCTHYCCKHE IEPEMEHHBIC IPU ITOCTAHOBKE B METAIMHIBHCTHYECKHE (HOPMYJIBI
3aKIIIOYAIOTCS B CIELHAbHBIE YIJIOBbIE CKOOKH (< — OTKpBIBaIOIlass M > — 3aKpbIBaioiias). B JIeBbIX dYacTaX
METAJIMHIBUCTUYCCKUX (DOPMYJI CTaBSATCS TOJIBKO ONpPEAesieMble METAJTHHIBUCTHYECKUE 'TIEPEMEHHbBIC, 3aKIIOYCHHBIC B
YIJIOBBIE CKOOKH.

B mpaBbIX 4acTAX METAIMHIBHCTHYCCKUX (OPMYJ MHIIYTCS ONPEACIISIOIINE METATHHIBUCTHUCCKUE BBIPAKEHHUS,
KOTOpPBIE CTPOSITCS C UCIOJIB30BAHUEM JIBYX OIEpAIlHii MeTas3bIKa:

— Omepaluy MepeUrCiIeHuUs;

— OIEepaIiy MOCTPOCHUS OMPEAEISIONIETO BRIPAXKCHHS 10 COCTABICHHIO.

Onepalys onpeae/IeHus MyTeM IePEUHCICHUs UMEET BT

<x>=A|B|C|D|

IJIe X — ONPECNIIeMOe TTOHITHUE, SIBIIIONIEECS METATMHIBUCTHYECKOM MTEPEMEHHOI;
YTIIOBBIE CKOOKH < > 0003HAYAIOT HEKOTOPOE KOHKPETHOE 3HAYCHUE BEIMUNHBI, 3aKII0YCHHON B CKOOKH;
A, B, C, D — HeKOTOpbIE 3JICMEHTHI, SBIISIOIINECS KOHKPETHBIMH 3HAUCHHSIMH OIPEACIAEMOro OHITHS,
BEpTHUKaJIbHAs YepTa — CHUMBOJI OIlepaliuy nepeuncienns (onepanus WUJIN).
B maHHOM ciyyae KOHKPETHBIMH 3HAYECHHSIMH HEKOTOPOTO IOHATHSA X OyayT: aubo BenuuuHa A, nubo B, mudo C,
6o D.
Oneparus OnpeeNieHus TyTeM COCTaBICHUS UMEET BUJT

< x>:=ABC
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rae ABC ecTh KOHKpPETHOE BBIpaKCHHE, 00Opa30oBaHHOE ITyTEM COCTaBJICHHUS (ITOCICAOBATEIBLHOTO HAUCAHUS PSIIOM)
Tpex BoIpakeHnt 4, B s C s sBisiomieecs YacTHBIM 3HAYCHHEM OINPEACTIeMOro MOHIATHS «x». B03MOXHO
KOMOMHHUPOBAHHOE HCIOJIb30BaHKE YKA3aHHBIX JIBYX OMEpaIlHid OTPEICICHHUS.

Hamnpumep,
<x>:=AB|BC|CD.

IIpu pekypcHBHOM Croco0e OmpenesieHus TMOHATHH OmpeaeseMoe MOHSATHE, YKa3aHHOE B JIGBOW YacCTH, CHOBa
BBICTYITIAET B IIPABOi YaCTH B KAUYECTBE OJHOTO M3 DJIIEMEHTOB OIPE/IEIISAIOIIEr0 BEIPAKCHHU.

Hampumep, nienoe 4ncino 6e3 3HaKa MOXKET OTPEIeISIThCS TaK:

<uesoe 4ncio 0e3 3Haka > : : = <uudpa> | <uenoe yucio 6e3 3Haka> <uudpa>

OcHoBHBIe cHMBOJIBI AJIT'OJIa

OCHOBHBIE CHMBOJIBI — 3TO HAWMCHBIIHE HEACTUMBIC JJIEMEHTHI s3bIKa, HCIOJB3YEeMBIC IS TOCTPOCHHS BCEX
OCTAIIbHBIX KOHCTPYKIHUN s3bIKa. [loJB3ysch METas3bIKOM, IaauM CJCAYIOIIee ONpEIeICHHE IOHATHS CHMBOJIA
AJIT'OJla:

<OCHOBHOH CHMBOJI> : : = <OykBa> | <nudpa> | <rormdeckoe 3HaYCHUE™> | <OrpaHUIUTEIIb>

<OykBa> :: = <JJaTHMHCKas Majas OykBa> | <jmaTHHCKas Ooibias Oyksa> |2K|D|IL|3|bI[FO|S| L H|Y U

B stanonnom AJI['OJle mpuUMEHSIOTCS TOJBKO ITATHHCKHE Majble W OOoJbInMe OYKBBHL. B KOHKPETHBIX BapHaHTaX
AJII'OJIa. momyckaetcst n3mMeHenue andasura. st yaqo0CTBa CIOBECHBIX 0003HAYEHWH MBI BBOJHMM B COCTaB al(aBHTa
AJII'OJIa emnie OYKBBI pyccKoro ajndaBuTa, HECOBIIAIAIOIIUE C TATHHCKUMU OyKBaMHU.

<mubpa> : : = 0/1]2|314/5/6/7|8|9

CocraB mupp AJII'OJIa crporo ¢pukcupoBaH; Apyrue BHABI IU(Pp He mpuMeHstoTca. LIMpel UCIOIB3YIOTCS IS
TIPEICTaBICHUS YrCeN; OYKBBI U ITU(PHI HCIIOIB3YIOTCS IS TIPEACTABIICHUS Pa3TUIHOTO POIa HANMEHOBAHUH.

Jlormdeckue 3HaUeHUs OyeM 0003HAYaTh C TIOMOIIBIO CIOBECHBIX OCHOBHBIX CHMBOJIOB: HCTHHHO ¥ JIO:KHO. VHOT 1A
JUTst 0003HAYECHMSI HCTUHHOTO 3HAYCHUS MTPUMEHSIOT equHuITy (1), a Io)kHOTrO0 3HaYeHUs — HOJb (0).

B sranonnom AJII'OJle amst 3TOro UCHOAL3yIOTCS aHIIHICKHE cioBa (true — MCTHHHO, false — J0KHO).

<JIOTHYECKOE 3HAUCHUE™> : : = HCTUHHO | JI0XKHO

Jloruueckue 3HAYCHHS SIBISIOTCS JIOTHUSCKUMHM KOHCTAHTAMH; OHU TPUMEHSIOTCS ISl MPOBEPKU JIOTHUECKUX
YCIIOBHH, a Takke Jyis 00pa30BaHUs JIOTUYECKUX BBIPAKEHUH, T. €. BBIPAXKCHHM, KOTOPbIE MOTYT UMETh TOJBKO JBa
3HauYeHUsI (MCTUHHO WJIU JIOKHO).

OrpaHuuuTeNIn — 3TO CIIYy’)KEOHBIE CUMBOJIBI, BXOSIIUE B COCTAB SI3bIKA U NPEAHA3HAYCHHBIC IS TOCTPOCHUS Oojiee
CJIOKHBIX KOHCTPYKIIHIA SI3bIKA!

<OrpaHUYMUTENL> : : = <3HaK ONepalui> | <pa3JesuTelb> | < ckoOKa > | <omucarenb> | <cnenupurarop>

<3HaK omepanuu> : : = <3HaK apu(PMETUYEeCKOH omepanun> | <3HaK OlepallMd OTHONICHUS> | <3HAK JIOTHYECKOM
oreparur> |[<3HaK ONEpaIuy CJICJOBaHUS>

<3HaK apu(METUUECKOM oneparuu> : : =+ |—| x |/|+

CHuMBOJ + 0003HAYaeT OIEpaIfio ICIIOYHCICHHOTO ICIICHUS, PE3yIbTaTOM €¢ SABIACTCSA HAaHOOJBIIee MEeJI0e YHCIIO,
HE TpeBBIMAaronee (pakKTUYSCKOTO 3HAYCHHUS pe3yibTaTa.

3amernm, uto B AJII'OJIe onepaius YMHOKEHHS JOJDKHA YKa3bIBaThCA sIBHO. HampuMep, a X b Henb3s 3amucaTh Kak
ab; mocaeaHsIsA 3ach OyAeT BOCIPUHATA KaK OJHO 0003HAYCHNE HEKOTOPOH BEIMIMHBI. 3HAKH OTEPAIMA OTHOIIICHHUS 1
JIOTUYECKUX OTepaIiii IMEIOT OOIIETIPUHSITHIN CMBICIT:
<3HaK OIEpalH OTHOWICHUS™ : : =< |<|=|>|> | #
<3HaK JIOTHYECKOH Omepanun™>: : = V| A|— D=

[TepeuncnuM Ha3BaHUS JIOTHUECKUX OTIEPAIINii; MOAPOOHO OHU paccMaTpuBaIKCh B § 3 1L 1.

Vv — ,mmu" (JJOTHYEeCKOe CIIOKEeHUE, JUIBIOHKITHS);

A — 1" (JIorh4eckoe YMHOXEHUE, KOHBIOHKIIHS);

— — ,He" (orpunanme), 3ametuM, uro B AJI['OJle omepamms OTpUIIAHMS THUIIETCA HE B BHJE YEPTHI HaJ
BEITMYMHOM, a B BUJE YrOJIKa, TOMEIIAeMOTro Mepel BETUINHOML;

D —,.Bucder" (MMIUTHKAITHS)

= — ,KBUBAJICHTHO" (PaBHO3HAYHOCTH).

Jloruueckue onepanuu CIry>KaT Jijisi 00pa30BaHUS JIOTHYECKUX BBIPAKCHUM.
<3HaK Omepaluil cIefoBaHUs> : | = MePeiTH K | ecJI | TO | nHaYe | JJIA | HUKJ

K cumBomam omneparuii ciemoBaHHS OTHOCSTCS TaKHE CHMBOJBI, KOTOPBIE HM3MEHSIOT IOPSIOK BBITTOIHEHUS
OTIepaToOpOB.

CuMmBON mepedTHM K WCIONB3YeTCS IS TMOCTPOCHUS Oe3yCIOBHOTO IIEpPeXojla; CHMBOJBI €CJaH, TO, HHAYe
WCTIONB3YIOTCS TIPY MOCTPOEHUH YCIOBHBIX MEPEXO0J0B M CHMBOJIBI JIsl U WMKJ — TIPH ITOCTPOeHHH ITUKIOB. Criemyer
OTMETHTBH, YTO CIIOBECHbIE OCHOBHBIE CHMBOJIBI HE UMEIOT HUKAKOTO OTHOIIEHHS K OyKBaM, M3 KOTOPBIX OHH COCTABIICHBI;
OHH SIBJISIFOTCSI TAKUMH K€ OCHOBHBIMH CHMBOJIAMH, KaK M OyKBEL. BMecTO HHX MOXHO ObUTO ObI BBECTH KaKue-HHOYIb
CTPEJKH WU APYTHE 3HAYKH, HO BBIOPAHBI CJIOBA, YTOOBI MX OBUIO Jierde 3amoMUHaTh. CIIOBECHBIC OCHOBHBIC CHMBOJIBI
[IPH HATIMCAHUY [IPUHSTO MOAYEPKUBATh; IPH IMEYaTaAHUU OHU BBIJICIISIOTCS KUPHBIM HIPUGTOM.

<pazmenuTenb>::=,|.|yo|:];[:=]|[_| | mar |0 | moka | nppmMevanue

INepeunciaeHHble pa3ieuTeId HMEIOT CIIeAyIoIIee Ha3HAYEHUE
3amsaTas CIYyXHUT JJIs1 pa3fesiecHus 3JIEMEHTOB CIHCKOB, HAPUMEP CIIMCOK HHIEKCOB [i, j, k] WM CIIMCOK mapamMeTpoB

* o
B nanpHeiieM Ha3HaYeHUE KaXI0r0 CUMBOJIA OyIeT pacCMOTPEHO HOAPOOHO.
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MIPONEAYPHI (a, b, ¢);

TOYKa CIY>KHMT JUIS OTACIICHHS LIEJOM YacTH YHcjia OT APOOHOMH, TouHee A 00O03HAauYeHHUs APOOHON YacTH YHCIIa
(mecsaTU4HOM);

yucno 10, HarMcaHHOE ¢ TTOHM)KEHUEM, UCIIONIB3YETCs KaK CUMBOJ JECATUYHOTO TOPSAKA YHCa; CIASAYIOIIee 3a dTUM
CHMBOJIOM YHCJIO SIBJSETCS MOPSIKOM;

JIBOETOUWE CIY>KUT JJIS pa3lie/ieHUus TPaHUYHBIX Tap B OMHUCAHMSAX MAcCHUBOB, a TaKXe I OTIASICHHUS METOK OT
ONEPaTOPOB;

TOYKA C 3aIATOM CIYXKHT IS pa3aeiCHH OTACIBHBIX YYaCTKOB MPOIrpaMMbI  (OIEpaTOpOB U OMMCAHUMN);

JIBOCTOYME M PABEHCTBO SBJSACTCS CHUMBOJIOM IPHCBaMBaHMS M HCIOJL3YETCS B oOlleparopax IpHUCBavBaHUs, B
omepaTopax IIMKJIOB U B OMMMCAHUAX TIePEKIII0YaTEIICH;

po0et |_| mMpUMEHsIeTCS IIPH IOCTPOSHUU CTPOK; CIOBa WIar, 0, MOKAa UCIOIL3YIOTCS IIPH MOCTPOSCHUH OIEPaToOpOB
IUKJIA;

CJIOBECHBIH CHMMBOJI MPUMeYaHHe CTaBUTCS MOCIC CUMMBOJA HAYAJ0 WJIWM TOYKH C 3aIsATOH M TMO3BOJISCT BKIIOYATh
IOoCJIe HEro J00M MOACHUTEIBHBIH TEKCT, HE COMASP)KAlIMi TOYeK C 3amaToid, KOTOPBIA TPaHCIATOPOM HE
BOCIIPHHUMACTCS, a CIY)KUT TOJBKO IJIsA yI0OCTBa MOHUMAHHUSA IPOrpaMMBI JIIOAbMH. KOHeIl MOSICHUTEIBHOIO TEKCTa
YKa3bIBAETCSI TOYKOM C 3amsTOMN.

B AJIT'OJIe ucnions3yroTcs 4eThipe BUaa ckoOok: <ckobdka>::=(|)|[|]| Hauamo | koHen | |’

Kpyrnble ckoOKHM HCTONB3YIOTCS MPU MOCTPOCHHM BBIPAKCHUM IJIs1 ONMPENEeNICHHST B HUX TOPSIKA BBIMOIHCHUS
JNCWCTBUI W TMPH TIOCTPOCHHM TaK HA3bIBAGMBIX MpoIeayp. KBaapaTHble CKOOKHM HA3bIBAIOTCS WHACKCHBIMH, OHH
HCTIONB3YIOTCS IS 3aKTIOUCHUST UHICKCOB BEJMYMH, TPAHHUYHBIX Map B OMHUCAHUM MAcCCUBOB BEIMYHH, WHICKCOB B TaK
Ha3bIBAEMbIX YKa3zaTensxX mepekmovateneit (cM. Hibke). CroBecHble CKOOKM HAYajJ0 ¥ KOHEH HAa3bIBAIOTCS
OTIEPATOPHBIMU U CITYXKaT JUIs 00bEMHEHHS OMEPATOPOB B COCTABHBIE ONEPaTOphl U OJOKK. KaBbIYKK MCTIONB3YIOTCS JUIs
00pa3oBaHUs CTPOK, OOO3HAUYAIOIIMX HEYUCIIOBBIC BEIWYHMHBI (HAIPUMEpP, COOCTBCHHBIC HMEHA, KAaYeCTBCHHBIC
XapaKTEPUCTUKH | JIp. ).

Ommcarenu CiyXaT g IIOCTPOCHHS ONUCAHWKA BEIWYHH M APYTHX O0O0BEeKTOB, Hcmoib3dyembix B AJII'OJI-
nporpammax. Omucanus, Kak yXKe YIIOMAHAJIOCh, CTaBITCS B HadaJie KaXI0T0 OJIOKA; COCTAaB ONMCAHUHN B pa3HBIX OJIOKax
MOKET OBITh PA3TMIHBIM.

<omucareNnb> : : = 1eJIblii | BelleCTBEHHbII | JIOTHYecKHii | MacCHB | COOCTBEHHBIH | epeKJIIoUaTellhb | mpoueaypa

Onmcareny 1eJiblid, BeleCTBEHHBIN 1 JIOTMYECKHIA CITy>KaT JUTSl OTIMCAHUS TUIIOB BETUYHH.

Ommcarell> MACCHMB CIYXXHT JUISl OIKMCAHHMS MAacCHUBOB, T.C. TPYI BEIMYWH (HAIlpUMEp, MaTpull), a OIHCATCIH
neper/aIuarTe/Jb U Ipoueaypa ciayXxar QA OIHMCaHHsA THIIOBBIX aJIF'OPUTMHYCCKHUX IIPOLECCOB, HI'DAIOIIUX POJIb
MIOATIPOTPaMM TIpY OOBIYHOM MAITMHHOM IIPOTPAaMMHUPOBAHUH.

<cneuu(uKaTop> : : = MeTKa | 3HAYeHHE | CTPOKA

CrierupukaTtopsl — 3TO TaKUE OIMMCATEIH, KOTOPBIC MCIOIB3YIOTCS TOJNLKO B OJHOM pasJielie s3bIKa, a UMCHHO B
pasnene omucaHuil mpouemyp. OHH CIyKaT Ul XapaKTEPHUCTUKHA BEIWYHH, HCIOIB3YEMBIX B Mpolenypax. B kxadectse
crielm(UKaTOPOB B 3TOM pa3zeiic MOTYT HCIIONB30BaThCA W JIPYTHE MEPEUHCICHHBIC BBIINIE OMHCATEIM, HO POJb HUX
HECKOJBKO MeHseTcsa. Ommcarend, HCHOIb3yEeMbIe B KA4eCTBE CIICHH(HUKATOPOB, MEHEE IIOJHO ONPEICIIOT
COOTBETCTBYIOIIME BEJIWYHMHBI MO CPABHCHHIO C TEM CIydacM, KOTJa OHH HCITOJIB3YIOTCS B OIMCAHHIX B OJIOKaX.
Hampumep, B cnemudukanuy MaccuB M He yKaspIBaeTCs pa3sMepHOCTh MaccuBa M. IlogpoOHO 3TH BOIPOCH OYAYT
pPaccMOTPEHBI B JAJIGHEHIIIEM TIPH OITUCAHUH HPOIEAYP.

HeoOxoaumple MOTMOTHUTENBHBIE TOSCHEHHS BCEX OCHOBHBIX CHMBOJIOB SI3bIKa OYIyT MaBaThCs IO Mepe WX
TIOSIBJICHUS B TIPOIIECCE U3ITOKCHHUS.

Yuciaa

B AJII'OJIe ucmonb3yroTcs TOJIBKO JeCSITUYHbIC yucia. [IpocTeHinuM 4HciIoM sBSETCS LENOoe Yucio 0e3 3Haka,
mpezicTaBIsoniee co00H MocneI0BaTeIbHOCTL HUMD.

<uesoe 0e3 3HaKa> : : = <umppa> | <uenoe 6e3 3HaKa> < nuppa>
<menoe> : : = <menoe 0e3 3HaKa™> | + <menoe 0e3 3HaKa> | — <mesoe O0e3 3HaKa™>
<pecsTUYHas IpoOb> :: = <ienoe 0e3 3HaKa™>

3aMeTHM, YTO 3a PyOSKOM, TOUYKOHM IPHUHATO OTAEIATH LEIYI0 YacTh YHCIa OT ApoOHOH, mosTtoMmy B AJII'OJle mis
yKa3aHHUs JeCATHYHOMN IpoOu IPHHATA TOYKA, a HE 3arsTasl.

<IIECATHYHOE YHCIIO> : : = <Ienoe 0e3 3Haka> | <mecsaThuHas ApoObr> | <menoe 0e3 3Haka > <jecsiTHYHas Ipoob>

<IECATUYHBIN NOPSIAOK> : : = |o <LEJ0e>

<yuciio 0e3 3HaKka™> : : = <JACCATUYHOE YUCIIO0> | <ACCATUYHBINA MOPSIIOK> | <ACCATUYHOE YUCIO> <ICCSITUYHBIM:
MOPSIOK>

<4ypcao> : : = <ymcio 0e3 3Haka> | + <yucio 0e3 3Haka™> | — <yuciio 0e3 3HaKa™>

B yka3aHHBIX OIpeAeNeHUsAX ACCATHUHAS APOOb, NECATHYHOE YHCIO U JCCATHYHBINA MOPSIOK OMPEACAIOTCS Kak
gucia Oe3 3Haka, IPH 3TOM, HampuMmep, unciao Buma — 0,135 He OymeT MOIXOIUTH IO ONpPEICICHHE «ISCATHIHASL
IpOoOB», a OYIET MOIXOIUTE O] OTIPSICIICHHE «IHCIION.

JleCATHYHBIA TMOPSAOK 3TO MAaCIMTAOHBIH MHOXHTENb, IMPEACTABISIONMA Cco00i cTemeHs AecaTH. llokasarein
CTCTICHH MOKET OBITh TOJIBKO IICNIBIM JECATHYHBIM YHCIOM (TIOJOKUTEIBHBIM M OTPHUIATEIBHBIM). OTpHIIATEeIbHBIH
ITOKa3aTellb CTENEHN B CKOOKH HE 3aKITFOYaeTCs.

HNnentudpuxaropnl

NneHTrdukatopsl — 3TO HAUMEHOBAHUS PA3NIMUYHBIX BEIHYUH. B OTIHYKME OT MPUHATOTO B MaTeMaTHKE MPaBUIIa
0003Ha4YaTh BEJIMYHHBI OTJCIHHBIMA OyKBaMH (BO3MOXKHO C MHJCKCAMH) B allTOPUTMHICCKHUX S3bIKAX BETHMYHHBI MOTYT
0003HaYaThCs rpynnaMu OyKB WK OyKB U IUdp, T. €. CIIOBaMH.

WnentrndukatopoM Ha3sIBaeTCS JIF00As MOCIICIOBATEIIEHOCTE OYKB WK TP, HAUWHAIOMIAACS ¢ OYKBHI:
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<uaeHtudurarop> : : = <OykBa> | <ugeHTHUPHUKATOP> <OykBa> | <ujeHTH(pUKaTOP> <tmppa>

Wnentudukaropbl He MMEIOT 3aKPEIUICHHOTO 32 HUMH CMBICIIA, a WCHOJB3YIOTCS Ui 0003HAUCHUS Pa3IMYHBIX
BEJIMYMH: TPOCTHIX MEPEMEHHBIX, MACCHBOB, METOK, IMEpeKIovareicii u mporenyp. Bce uaeHTH(HKATOPBI, KpoMme
MTOCTOSTHHO 3aKPEIUICHHBIX JUIS CTaHAAPTHBIX (QYHKIHUI (Sin, COS U T. /., CM. HUKE), MOTYT BBIOMPATHCS MPOU3BOJIBHO.

Uto0bl OO0JIETYUTH YEIOBEKY YTCHUEC AalTOPUTMOB, WHOTAA YAOOHO B KAaveCTBE HACHTU(UKATOPOB BEIUYUH
HCIIOJIB30BaTh Ha3BaHUS dTHX BEIWYHMH (HAIPHMEp, BBICOTA, CKOPOCTh M T. I1.). Kaxkaplii naeHTH(UKATOP JOJDKEH OBITh
ONMKUCaH B TOM OJIOKE, BHYTPU KOTOPOTO OH HCHOJb3yeTcs. VICKIIOUEHHE COCTAaBIAIOT UIACHTU(DHUKATOPHI psaa
CTaHJAPTHBIX (QYHKIHH, 32 KoTopeiMU B AJI['OJle 3akpeniieHbl MOCTOSHHBIE UACHTH(GUKATOPpEl. OMUcaHue ONMpeacisacT
BHJI BEIIMYUHBI, KOTOpass 0003HAYaeTCs 3THM HACHTH(GHKATOPOM (HampHMep, MacCHB, MpOIeAypa U T. 1.). Pa3audHbie
BEIIMYUHBI, MCIIOJIb3YEMbIC B OJTHOM M TOM ¢ OJOKE IpOorpaMMbl, JODKHBI 0003HAYATHCS OO0SI3aTEIBHO Pa3THIHBIMH
UIeHTU()UKATOPaMHU.

Crpoxu

CTpOKaMI/I HAa3bIBAIOTCs I'PYIIIBI OCHOBHBIX CMMBOJIOB, IIPCACTABJIAIONINC c000M HEUYHCIOBEIE KOHCTAHTEI. B oTinune
oT I/IILeHTI/Id)I/IKaTOpOB, HCII0JIB3YEMBIX IJIA 0003HaUYCHUS NEPEMECHHEBIX BCIIMYHH, IPUHUMAIOIINUX B IIPOILECCE BBIUMCIICHUM
Ka)KIlBIf/'I pa3 HEKOTOPOC KOHKPETHOC YHCIOBOC 3HAYCHHUC, CTPOKHU IIPCACTABIAOT CaMHX C€6$I, T. €. SABJIAIOTCA
KOHKPETHBIMU HECYUCIIOBBIMU 3HAUCHUAMMU.

Hanpumep, UBAHOB’, ‘TIETPOB’, ‘CUJIOPOB’ u T. 1.

J1st OTIMYYs CTPOK OT UACHTH(DUKATOPOB UCIIOJIB3YIOTCS KaBBIYKH, TIPEICTABIISIONINE COO0M OJIMH U3 BUIOB CKOOOK.
OmpeneneHue CTPOKU, JAHHOE C TIOMOIIBIO METas3bIKa, UMEET CIETYIONINI BUI;

<IIyCTO> : : =

<gpcTas CTpoKa™> : : = <robas MoCIe0BaTeILHOCTh OCHOBHBIX CHMBOJIOB, HE COJIEpIKaIlas CHMBOJT - MJIM CUMBOJ ~ >
| <mycTo>

«IlycTo» 0603HaYaeT CTPOKY, B KOTOPOH HET HU OJHOTO CUMBOJIA.

<OTKPBITasi CTPOKA™> : | = <YUCTask CTPOKA> | “OTKPHITAst CTPOKA™>’ | <OTKPHITAst CTPOKA™> <OTKPBITAsI CTPOKa™>

[Ipumepsl OTKPHITBIX CTPOK:
IJIATEXHAA |_| BEAOMOCTD
AHKETA |_| UBAHOBA’
TOPOJ |_| TAIUKEHT’

OTKpBITaSI CTpOKa — JOTO TIpylma OCHOBHBIX CHMBOJIOB, KOTOpasd MOXKCT BKJIKOY4Tbhb B cebs KaBbIYKHM, HO HEC
00513aTETEHO OXBATHIBAECTCS UMU.

<cTpoka> : : = ‘SOTKpbITasi CTpoKa™>’

CTpoKa OTIUYaeTcs OT OTKPBITOM CTPOKH T€M, YTO OHA 00513aTeIbHO OXBATHIBACTCS KaBbIUKaMHU.

B »stanonnom s3eike AJII'OJI mpemycmaTpuBaeTcss BO3MOXKHOCTb HCIOJB30BAaHUS CTPOK TOJBKO B KayecTBE
(hakTHUECKHX IMapaMeTpoB Mpoleayp. B paccmaTpuBacMoM Hamu BapuaHTe s3bika (AJII'OM) npenycmarpuBaercs Ooee
IIAPOKOE UCITOIb30BAHUE CTPOK AJIS MOCTPOCHUS BBIPAKECHUH M ONEPATOPOB; IIPH 3TOM BBOJATCS CTPOYHBIC BEIUUHHEI,
KOTOpBIE MOTYT HMETh CBOMM 3HAUCHHUEM KaK OTIEIbHBIC CTPOKH, TaK U TPYIIIHI CTPOK (B CITydae CTPOYHBIX MACCHBOB).

Metkn

Kak ye roBopuioch, HEKOTOPHIE OMEPAaTOPHl MOTYT WUMETh Iiepel CcOo00H METKH, OTACNsIeMBIE OT OIEepaTopoB
JIBOCTOUYHUSIMU.

MeTKu 3TO MO CYIIECTBY T€ YK€ CTPOKH, HO OHH MCIIOJIB3YIOTCSA HE i 0003HAUCHHUS HEYMCIOBON HH(OpMAIIUH,
moJJIexKaIiel o0paboTKe, a A Pa3InYeHHs OINEPATOPOB MPOTPaMMBI C IIEJIbI0 OCYIISCTBICHUS TepexonoB. Kpome,
3TOro (PYHKIMOHAIHLHOTO OTIMYHUS METOK OT CTPOK, B ATaNOHHOM si3bike AJII'OJI maercs orpaHuueHHE Ha CTPYKTYPY
METOK: METKaMH MOTYT OBITh TOJIKO Yncia (1ieNibie 0e3 3HaKa) WM UACHTU(UKATOPHI, a HE JF0ObIe HA0OPHI CHMBOJIOB
OCHOBHOTO $I3BIKa, KaK 3TO OMPEEICHO I CTPOK.

OmHaKo 3TO OTJIMYUE HE SBISETCS MPUHIUIAATLHBIM: METKH MOJO0HO CTPOKAM IMPEACTABIAIOT CaMUX ce0s U UM He
MOTYT MPUCBAUBATHCSA KAKUE-JIMOO 3HAYCHUs, KaK 3TO JICNACTCs IS HICHTH(PHUKATOPOB. 3aMETHM, YTO MOJOOHYIO POJh
UTPAIOT UICHTH()HUKATOPHI MPOLIEAYD U MEPEKITFoUaTeeh (CM. HIDKE); 3TH UICHTU(DUKATOPHI TAKKE MPEICTABISIIOT CAMUX
ceOs W 3a HUMM HE MOAPA3yMEBACTCS KOHKPETHOTO YHUCIIOBOIO 3HAueHUsS. B yKka3aHHBIX CIIy4asx WACHTU(DUKATOPHI
nuryTcs 0e3 KaBbIUeK, TaK Kak caM CIoco0 UX MPUMEHEHUsI ONPEICIIIET UX POJIb.

B omimume ot naeHTHGUKATOPOB MPOIENyp UACHTH(PHUKATOPHI Mporenyp-GyHKIHA 0003HAYAIOT BCETr/ia HEKOTOPhIE
KOHKPETHBIC 3HAUCHUS, MOJTydaeMbIe B Pe3yJIbTaTe BBIYUCICHUS (PYHKIUH, U TO3TOMY OHU HE MOTYT PacCMaTpUBATHCS
KaK CTPOKH, a SIBJISIOTCS UACHTU(UKATOPAMH B IIOJIHOM CMBICIIE 3TOTO OIPE/ICIICHUSI.

Ilepemennbie

[lepeMeHHass — 3TO HAMMEHOBaHHWE HEKOTOPOH BEIMYMHBI, KOTOPas MOXKET MPUHUMATH ONpE/CICHHbIC 3HAYCHUS.
[lepeMeHHBIC B 3aBHCHMOCTH OT THUIIa 3HAYCHUH, KOTOPHIE OHU MOTYT NPHHUMATH, JENSATCS Ha YHCIOBBIE — IIEJIbIE U
BEIIIECTBCHHBIC — W HEUNCIIOBBIC — JIOTHUECKUE B cTpouHbIe (mocienaue He B AJII'OJle).

3HaueHHWe IS YUCIIOBBIX MEPEMEHHBIX (IICNBIX M BEIIECTBEHHBIX )— 3TO YHCIO WM MHOXKECTBO 4YHCEN (BEKTOp,
MaTpulia U T. J.); JJIs JIOTHYECKHUX MEPEMEHHBIX — OJIHO JIOTHYECKOE 3HaueHHe (McTMHa — 1 wim Joxkb — 0) wim
MHOKECTBO JIOTHYECKUX 3HAYECHWH; JJIT CTPOYHBIX NMEPEMEHHBIX — OJHA CTPOKAa HJIM MHOYKECTBO CTPOK. 3HAUYCHUS
IMEPEMEHHBIX MOTYT U3MEHSATHCS B MPOIIECCE BEIYMCIICHUI ¢ IIOMOIIBIO TaK Ha3bIBAEMOI'0 OIlepaTopa MpHcBauBaHus (CM.
HIDKE).

[IpuBenem ¢GopMaNbHOE CHHTAKCHYECKOE OMNpPEICIICHUE TMOHATHS IepeMeHHOoW. Jlnsd mpuOImKeHUs ITaHHOTO

44



mnnoxkernss k dtamoHHomy AJII'OJly MBI ceifyac HE BBOJUM B PACCMOTPEHHE COCTaBHBIC TIEPEMEHHBIE W J1aeM
olpesieNieHue IEPEMEHHOM, MoipasyMeBas Mol Hel 31eMEeHTapHy0 (HECOCTaBHYI0) IEPEMEHHYIO.

< uneHTHQUKATOP TEepPEeMEHHOI™> : : = <uIeHTu(uKaTop>

<mpocTtasi TepeMeHHas™ : : = <UAEHTU(]PUKATOp TEePEeMEHHOII>

<WH/IEKCHOE BBIPAXKECHUE> : : = <apU(METUUECKOEC BBIpAKEHIE™>

<CIHCOK WHJEKCOB™> : : = <WHJIEKCHOE BBIPAKCHHE™ | <CIIMCOK WHAEKCOB>, <UHJIEKCHOE BHIPAKCHUE™>

<uneHTU(UKATOP MacCUBa™> : : = <UJACHTU(PUKATOP>

<mepeMeHHasT C HMHIOEKCAMK> :: = <UACHTHU(HUKATOP MACCHBA> | <CHHCOK MHICKCOB>

<mepeMeHHas™ : : = <OpocTasi  IepeMEeHHas™ | <mepeMeHHasl C HHAEKCaMir™

Jlna xaxaoil mepeMeHHOM ¢ MHIEKCOM JaeTcsl OMMCAHWE MAacCHBa, JIEMEHTOM KOTOpOro oHa sBisgercs. OmnucaHue
MaccuBa COAEPKUT BCe HEOOXOAWUMBIE CBEICHUS 00 3TOM MaccHBe (ero WACHTH(HKATOP, Pa3MEPHOCTb, Pa3MephI, THII

3HaueHwit). [lepeMeHHas ¢ WHJEKCAMM — 3TO HAWMEHOBAHHE OJHOTO JJIEMEHTa MAacCHBa, 3aJaHHOTO WHJCKCAMHU.
ITpuMephl IEPEMEHHBIX ¢ HHICKCAMHU:
OOBIYHBIC 00O03HAYCHHS o6o3nauenus mo AJIIOJly
a a[l]
Vi yi ]
Ay, Al y i)

Cnucox HUHIACKCOB COCTOUT U3 OJHOT'O WJIN HECCKOJIBbKUX apI/ICbMeTI/I‘ICCKI/IX BBIpa)KCHHﬁ, Pa3aciiCHHBIX 3alIATBIMU.

ApudMeTHIECKOe BBIPAKEHHUE, SBIISIONICECS HWHIACKCHBIM BBIPAYKEHHUEM, IO CBOEMY CMBICIY MOXKET OBITH TOJIBKO
LEeIbIM 9uciioM. Eci B pe3ynbraTe BRIYMCIACHHUN IMOTYYUTCS HELEI0e YUCIIOo, TO B KaueCTBE 3HAUCHMS MHAEKCA Oepercs
ommkaitimee nenoe. OTo nmenmaerca mo (opmyne E(A+0,5), roe E o3HawaeT Obkaiilliee Ielioe, HE ITPEBOCXOJSINEe
3HAYCHMSI BRIPAKEHUS B CKOOKaX, a 4 — (haKTHUECKOE 3HAUYCHHE apU(METHUCCKOTO BHIPAIKCHHUS.

Yxkaszarean QpyHKIuM

IMepemennnie Benuuuuabl B AJIT'OJle MoryT OBITH NpPEACTAaBICHBI TAK)KE€ B BHJIC TaK HAa3bIBAEMBIX YyKa3aTeleh
¢dyukimit. B AJITOJIe umeeTcst cnioco0 A1 0JHOKPATHOTO MPEACTABICHHUS B IPOTPAaMME YacTO MCIIONIBb3YEMbIX B Pa3HBIX
MeCTax MPOrpaMMbl ABTOHOMHBIX YYacTKOB IMPOTPaMMbI. DTO JEIaeTCs C IOMOIIBI0 TaK Ha3bIBAEMBIX IMPOLEIYP.
Onucanue npolieIyphl COACPKUT NoaHOe onucanue (Takxe Ha AJII'OJle) maHHOTO yyacTKa MpOrpaMMEbl M MMOMEIIACTCS B
Havaje 0JloKa BMECTEe ¢ pyruMu onrcanusaMu. OOpalleHus K MpoueaypaM MOTYT COBEPIIATLCS U3 JF000ro MecTa OJ0Ka
Py TIOMOIIM OIEepaTropa MpoueAypbl Wiu ykaszarens ¢(yHkiuu. OOpalleHUsS WMEIOT CTaHAAPTHBIA BHJ. MHIICTCS
UICHTU(DUKATOP COOTBETCTBYIOIEH MPOIEAYPhl, 32 KOTOPHIM B KPYIJIBIX CKOOKaX YKa3bIBAIOTCS €€ apryMEHTEI,
pa3zeNicHHBIC 3aNAThIMU. APTYMEHTHI Ha3bIBalOTCS (DaKTUYCCKUMHU MapaMeTPaMU POIIeTyPHhI.

[Iporeaypsl B 001eM citydae MOTYT OBITH IOCTPOCHBI JJIsl BHITIOJIHEHUS Pa3HBIX JACUCTBUI U JaBaTh B pe3yjbTare
OJIHO WJIM HECKOJNIbKO 3HAYCHHWH WM HE IaBaTh BOOOIIE HU OJHOTO 3HAYCHHs, a OCYIIEeCTBIATH, HAIPHMEp,
MIepEerpyIIAUpOBKY BeMYuH. Ecim ke mporeaypa HCIONb3yeTcs IS BBIYUCICHHS (YHKIHH, TO OHa 0OS3aTCIIBHO B
pe3yabTaTe JaeT OJTHO 3HAUYCHHE.

B Tex MecTax mporpaMMebl, B KOTOPBIX HY>KHO ITPOM3BOAMTH BBIUHCICHHUS C IIOMOIIBIO TAHHOM MPOIEAYPHI, CTaBATCS
oOpareHus K 3TOH Ipoeaype, KOTOpble MOT'YT UMETh, HarpuMep, Takoi Bu: sin (x) wiu ITJIOIUAID (a, ) u T. m.

B mocinemHeM mpuMepe HIASHTH(GUKATOPOM TIPOIEAYPHI SABISAETCA CIOBO «IUIOIIANb», & BEIMYHHBI a U A
MIPEACTABIIIOT COOOM IMapaMeTphl ATOU MPOIIeYPHl M 0003HAYAIOT, HAIPUMEDP, OCHOBAHKE W BHICOTY TPEYTOILHUKA.

ITomoOHBIE TIPOLIEAYPHI, CITyXKAIUe JJIs BBIYUCICHUS KaKOW-ITHOO OAHOW BEeIWYUHBI (YHCIIOBOM, JIOTHYECKOW HIIH
CTPOYHOM) HA3BIBAIOTCS MPOIEAYyPAMHU-(YHKITUIMH.

[IpuBeneHHBIC BBIMIIE MPUMEPHI OOpaIIeHHS K NpoIeAypaM-(yHKIIAAM Ha3bIBAIOTCS yKa3aTelsIMH (GyHKIuH. B
OTIIMYHME OT yKazareneh QYHKITHI oOpareHus K Mporenypam, He SBISIOMUMCS (QYHKIMSIME, Ha3bIBAIOTCS OTIEPaTOpaMHU
nporexyp. OmepaTopsl Mpoleayp MO BHEITHEMY BHUAY IOXOXKH Ha yKazaTenw (YHKIUNA, HO MEXKIYy HUMH UMEIOTCS
CIIYIOIIUE OTINYMS:

a) oOpalllcHHe K ONMUCAHWIO MPOIECAYPhI-QYHKIIMK OCYIISCTBISCTCS MPHU MOMOIIU yKaszarens (YHKIMH, KOTOPBIA B
pe3yJbTaTe BBHIMOJHEHUS BCEX JEHCTBHM, 3aJaHHBIX COOTBETCTBYIOIIUM OIMCAHUEM MPOICAYPhl, MPUHUMAET OJHO
OMPE/ICTICHHOE 3HAYCHHE, B TO )K€ BPEMs OIEPaTop MPOLECIYPhl MOXKET BHIYHCIISITh HECKOJIBKO 3HAUCHHMI WM BOOOIIE HE
BBIUMCIIATh HUKAKWX 3HAUEHHUH, a BBINOJHATH HEKOTOpbIE Ipyrve AEUCTBUS B Ipolecce BBIYUCIEHUH (KOHTPOIb
BBIUMCJICHUH, TIEPENUCh JaHHBIX U T. 11.);

0) ykaszartenb (DYHKIIMH CTOMT BCErga BHYTPH KaKOTO-HHOYIb BBIPKCHHs, B TO BpeMs KaK OIEpaTop IMPOLETyphI
Bceryia GUrypupyer B BUJIe OTJCIIEHOTO ONEpaTopa, T. €. TOCe HEro CTABUTCS TOYKA C 3arsITOH.

[pumepsr: a + sin(x) u BBOA (a4, b, ¢);
3nech sin (x) sBasiercs ykazatenem ¢ynkuuu, BBO/I (a, b, ¢) — omeparopom npoueaypsi;

B) mporeaypa-QpyHKIIMS B CBOEM OIHCAHMHM JOJDKHA 0O0S3aTEIBHO COIep)KaTh OIepaTop IPHCBaMBaHUA,
OCYIICCTBIISAIONINN MPHUCBAMBAaHUEC BBIYMCICHHOTO 3HAUCHUS HIACHTU(GUKATOPY MPOLCTYPHI-PYHKIUH (KOTOPBIH
COBIIQIACT BCETAA C HACHTH(OHUKATOPOM yKazaTelss (PyHKITHH ).

CunTakcuieckoe onpeaencHue ykaszarens GyHaknuu B AJIIOJle uMmeeT ciaeayroniuii BUI:

<uACHTU(DHKATOP HNPOLEAYP> : : = <UACHTHU(OHKATOP>

<(haKTHYECKHH MapaMeTp> : : = <CTpokKa> | <BBIpaKeHHE™> | <HUIeHTH(PHUKATOpP MaccuBa > | <uUAecHTH(PHUKATOP

MepeKITIYaTeN s> | <UACHTU(PUKATOP IPOLEeTyPhl>

<cTpoka OyKB> : : = <OykBa> | <cTpoka OYyKB> <OyKBa>

<orpaHHYUTEIb TapaMeTpa™> : : =, | ) <cTpoka OykB>:(

<CcnucoK (paKTHUECKUX HapaMeTpoB™> : : == <(haKTHUCCKHU mapameTp> | <(haKTHUECKHH mapameTp> <OrpaHuIUTEIh

rmapameTpa> <(haKTHIECKHUH mapaMmeTp>
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<COBOKYIMHOCTH (DaKTUYCCKUX IMAPaMETPOB™> : : = <IMyCTO> | (<CIUCOK (haKTHUECKUX ITapaMEeTPOB>)

<ykazarenb QyHKIUI> : @ = <HISHTA(OHUKATOP TMPOIEAYPH:> <COBOKYITHOCTh (PAKTHUCCKUX IapaMeTpOB>

OrpaHuuuTeNb MapaMerpa B BHIE ) <CTpoka OyKB>:( IMO3BOJIAET BCTaBJIATh MOSCHUTEIBHBIH TEKCT MEXKITY

napameTtpamu. Hanpumep, pyHkuus v, 3aBucsimas ot BenuduH ¢, D, H, T. e. W(¢, D, H), MoxxeT OBbITh 3anrcaHa Tak:

V (¢) mnansHOCTH: (D) BBICOTa: (H)

31ech BEIUYMHA ! HE MMEET MOSICHEHUH, a BeIUYUHbBI D U H MOSICHSIOTCS.

B kadectBe (pakTHUECKMX IMapaMeTpoB HambOojee 4acTo (GUTYPHPYIOT YHCIAa W TepEeMEHHBIC, KOTOPBIC SBISIFOTCS
YaCTHBIMH CJTy4asiMH BBIPaXKCHHU.

W3 npuBeJCHHOIO CHHTAKCHYECKOTO OMMCAHUS MPOLEAYPhI-PYHKIMU CICAYeT, UYTO apryMeHThl (DyHKIMHU Bcerna
JIOJDKHBI 3aKITI04YaThes B CKOOKH. Harmprumep, Henb3st icaTh, Kak IPUHATO B MaTeMaTHKE, Sin X, a HY)KHO IMHCATh Sin (X),
TaK Kak 3amuch sinx OynmeT BocmpuHsATa coriacHo mnpaBminam AJII'OJla mpocTo kKak HACHTU(DUKATOP HEKOTOPOH
IIEPEMEHHOM.

Janmee, Tak Kak B ONUCAHUM MNPOLEAYPHI-QYHKIMH 00S3aTeIbHO JO/DKEH OBITh OINEpaTop IPUCBaWBaHUS,
OCYIICCTBIISIFOIINN MPUCBAMBAHUE BBIYMCICHHOTO 3HAYCHUS WACHTU(UKATOPY MPOLEHYpPhI-QDYyHKIUH, TO 37€Ch MOTYT
BCTPETUTHCS HEOOBIYHBIC I MaTeMaTHYeCKUX (GopMmyn 3amucu. Hampumep, mpucBauBaHHME HEKOTOPOTO 3HAYCHUS
MOXET IIPOU3BOAUTHCS IIPOCTO MACHTHU(MHUKATOPY Sin 0€3 yKa3aHHs apryMEHTa X, 3TOT UACHTH(PHUKATOP Sin OyAeT UMETh
OTIpe/IeTICHHOE YMCIIOBOE 3HAYCHHE, PABHOE 3HAUEHUIO sin (X).

B AJIT'OJIe mns psma CTaHOAPTHBIX (YHKIAN MTOCTOSHHO 3aKpEIUICHBI HACHTH()HKATOPHI, KOTOPHIC 3amperiacTcs
WCTIONB30BaTh JUTSI PYTHX IIETICH.

CranmapTaple (YHKIIMA HE ONMHUCBHIBAIOTCSA B MPOTpaMMax, a HCIOIB3YIOTCS Cpa3y B TeX BBIPAKCHHSX, TIAC OHHU
HEOOXOMMBL.

K umcmy cTanmapTHBIX (QYHKIHI OTHOCATCS cleayromue GyHKITNN OT BRIpaXeHUS £, KOTOPOE SBJISCTCS apryMEHTOM
(haxkTHUECKUM ITapaMeTPOM):

abs (£) —m1st BEIYUCIICHHSI MO IS (a0COTIOTHOM BEIMYUHBI) 3HAUCHUS F,

sign (E) —mns 3Haka 3Hadenus E(+ 1 misg £>0, 0 g E =0 u — 1 g E<0),

sqrt (E) —m1s KBaApaTHOTO KOPHS W3 3HaueHus E,

sin (E) —mist cuHyca 3HaueHus E,

cos (£) —mist kocuHyca 3HaueHus E,

arctan (£)—nis r1aBHOTO 3HAYCHUS apKTaHTeHCA 3HAYCHUS F,

I () —mi1s HaTypallbHOro norapugma 3HadeHus £,

exp (E) — mu1st mokasarenbHoil (pyHKuuu 3HaueHns E (eF).

B AJIT'OJle mpuHATO, 4TO BCe 3TH (DYHKIMU MOTYT OBITh KCIIOJB30BAaHBI KaK C apryMEHTaMM, MMEIOIIMMH THIT
BellleCTBEHHBIH, TaK M C apryMeHTaMH, UMEIOIIUMH THI HeJdblii. Bee 3Ti (yHkuun, kpoMme QyHKIuu sign (F), garoT
3HAYCHHE, UMECIOIIICE TUII BellleCTBeHHbIH. DyHkIus sign (F) JaeT 3Ha4YEHUE 1EI0r0 TUIIA.

K uwuciy cranmapTHbIX (YHKIHMHA OTHOCUTCS Takxke GyHkius entier (£), ocCylIecTBIsOIIas MpeoOpa3oBaHue
BBIDQXKCHUS F, MMEIOUICTO THUIl BENIECTBEHHBIH B BBIPAXKCHHE TUIA IeJIbIA, M IPHCBAaMBAaIOIlas €My 3HAYCHUE,
SIBIIAIOIICECST HAMOOJIBIIIMM LIETBIM, HE TIPEBBIIIAIOIIIM 3HaUeHHUE F.

Boipaskenust

BripakeHHss — 3TO KOHCTPYKIMHU SI3bIKA, UMEIOIIHE OlpeAesieHHOe (YHKIIMOHATFHOE Ha3HA4YeHUE; OHU TTOKa3bIBaIOT,
Kakue JEWCTBUA M B KakOM NOpPSAKE JOJDKHBI BBIMONHATHCA HAJ BEIUYMHAMH WIM KaK 3TH BEJIWYUHBI JOJDKHBI
HCTIONB30BaThCsl (HalpUMeEp, B KaYeCTBE ONEPaHI0B apu(METHIECKUX WM JIOTHYECKHUX OIEpaliii, B Ka4ecTBE UHICKCOB
WM NTapaMeTpoB U T. II.).

CocTaBHBIMHM YacCTSIMU BBIPQKEHUM MOTYT ObITH NE€pEeMEHHbIC, yKa3aTeau (GYHKIUH, Jhcia, JOTHYECKHE 3HAYCHHUS,
OTPAaHUYUTETN U HEKOTOPHIE CHMBOJIBI OIIEpaIliil.

Tak kak B CHHTaKCHYECKHE ONpelesIeHHs MEePEeMEHHBIX M yKasaTened (GyHKIMHA BXOISIT BBIPAXKEHUS (Hampumep,
WHJIEKCHOE BBIPAXKEHUE, SBIISIONIEECS apu()METHUECKHM BBIPAXCHUEM), TO OIPEIeNICHHE CaMHUX BBIPAKEHHUH, a TaKkKe
[IEPEMEHHBIX U yKa3aresell pyHKIUH MOXKeT ObITh IPOU3BEICHO TOJIBKO PEKYPCUBHBIM CIIOCOOOM.

B AJIT'OJIe ucrions3ytoTCs TPH THITA BEIPAXKEHUH: apruMETHIECKIE, TOTHUECKUE i UMEHYIOIIHUE:

<BBIpakeHHE™> : : = <apu(MeTHUECKOe BBIPaKEHUE™> | <JIOTHYECKOE BBIpAKEHUE™> | <UMEHYIOIIEE BBIPaKEHUE™>

BLIpa)KCHI/IH ACJIATCA Ha ABAa BUAA: IIPOCTHIC U YCIIOBHBIC.

Mau1 pacCMOTpUM CHadajla IIPOCTBIC apI/Id)MeTI/I‘IeCKI/Ie U JIOTMYCCKUEC BBIPAXKCHUA, 3aTCM pPACCMOTPHUM YCJIOBHBIC
apI/Iq)MCTI/IIIeCKI/IC N JIOTHYCCKHUC BBIPAXKCHHA. HMeHyIOH_II/Ie BBIPAXKCHUA 6y,E[yT pacCMOTPEHBI BMECTE C OI€paTopaMHu
nepexoaa.

IIpoctoe apudmeTrnyeckoe BbIpazkeHHe

OTO BBIpaXCHHE NPEICTABISAET cO00i (opMmyIy, ONpPEACHSIONIYIO MOPSIOK BBIUYUCICHUH HEKOTOPOTO YHCIOBOTO
3HAYCHHS.

DOneMeHTapHBIMI KOMIOHEHTaMH (HOpMYJ SBISIFOTCS TIEpPBHYHBIE apu(METHUECKHE BBIPAKEHHS, KOTOphIe Oymem
Ha3bIBaTh MMPOCTO MEPBUYHBIMU BHIPAKECHUSIMHU:

<3HAK OIEPAILlUU THIIA CIIOKEHUS> : © =+ | —

<3HaK ONepaIiy TUIIA YMHOXKCHUS> : 1 = X |/ |+

<HEepBUYHOE BBEIpaXKCHUE™ : : = <4yucjao 0e3 3Haka™> | <mepeMeHHas™> | <ykazaTeiab (DyHKUIuUm> | (<apudmerndeckoe
BBIpOKCHHE ™)
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[lepemenHbie ¥ (QyHKIUU, SBISIONIMECS NEPBUYHBIMU APUPMETHUYSCKUMH BBIPAKCHUSIMH, MOTYT OBITH TOJBKO
YUCTIOBBIMHU, T. €. TUIA 1EJbIA UM BEIIECTBEHHBIH.

W3 nepBUYHBIX BRIPAKEHUI 00pa3yOTCs MHOKUTEH, IPEIACTABIISIONINE COO0M CTEIICHH MEPBUYHBIX BRIPAKEHUI:

<MHOXXHTEJIb> : | = <[EPBUYHOEC BHIPAKCHUEC™> | <MHOXKHUTEIIL> T <HNEPBUYHOE BHIPAKCHUE™>

[Toka3aTenb CTENeHW JOJDKEH 3aKIYaThCs B CKOOKH (KpyTJble), 32 UCKIFOUEHUEM CIIy4aeB, KOTJa OH SBISIECTCS
yucioM 0e3 3HaKa, IepEeMEeHHON WiTH ykazareneM (QyHKIun. OTpHULIATENbHBIA TOKA3aTellb 3aKIIF0YaeTCs B CKOOKH.

IIpumeps! 3anMcH MHOXKUTEIIEH:

atbt ¢ =(a")% a1t (bxc)=a"

Heckonpko omeparuii BO3BENEHHS B CTENEHb BHITIONHSIOTCS IOCJIENOBAaTENbHO cieBa HampaBo. CyTh TIpaBHil,
ONPEACIAIOUIMX TUIl PE3YJIbTaTa, CBOJUTCS K CIEAYIOUIEMY: IPU HYJIEBOM OCHOBAHUM PE3YJbTAT PABEH HYJIO WU HE
OTIpeJIeNiCH (TP TMOKa3aTelie, paBHOM WJIM MEHBIeM HyJis). [Ipu 11e0M MOoJI0KUTEIFHOM WIIH PaBHOM HYJIIO ITOKa3aTele
TUIl pe3yJibTaTa COBIANAET C TUIIOM OCHOBaHUsA. IIpu 11€eJ0M OTpHUIIATENIBHOM IOKa3aTel€ U OCHOBAaHWUHU, HE PABHOM
HYJIIO, TUII PE3YJIbTAaTa BEMIECTBEHHBIN.

[Ipu ocHOBaHMU @, OOJbBIIEM HYJIS, U BEHICCTBEHHOM IOKa3arene 7 (JIoOOM) pe3ysbTar JUist @ T 7 BBIYHCISCTCS IO
dhopmyiie exp (r X In (a)) u uMeeT TUN BellecTBEHHBIN. [Ipn 0OCHOBaHWYU, MCHBILIEM HYJIS, U BEIICCTBEHHOM II0Ka3aTese
pe3yJIbTatT, HE OINPEIENICH.
<tepm> : : = <MHOXUTEJB> | <TepM> <3HAK OIEPAIMH TUIA YMHOXKCHHUSI> <MHOXHTECIb>
B naHHOM Citydae UCIONIBb3YeTCs POMEKYTOUHOE MOHITUE — «TEPM», IIPEIICTABIISAIONIEe COO0H OJHOUIICH Oe3 3HaKa.
IIpumep tepma:

axb/c

Tun pe3yibTaTa OHNPCACIIACTCA CICAYIOINMMHA IIpaBUJIIaMU: CCJIM MHOXXUTCIIM LCIBIC, TO W PE3YyJIbTAT LICHLIﬁ, B
IIPOTUBHOM CJIy4ac — BCH.[GCTBCHHBII\/'I.

Ecnu ACJINUTCIIb paB€H HYJIIO, TO OIICpalus / He OIIpCaciiCHA. Onepauml = OHOpeAciCHa TOJBKO Ui LICIBIX IIPH
YCIOBHH, YTO ACIUTCIIb HC paBCH HYJIIO.

PeBy.]'ILTaT Oorepanuu BCCriaa LICIBIN 1 OIMpeACIACTCA 110 (I)OpMYJ'IC

m =~ i ==sign {mjn) X entier,(abs (m/n))
371ech CI0BO entier o003HavaeT B3ATHE eson JacTu, T. €. HaHOOJIBIIETO EJI0ro, HEC MPCBLIIAOIICTO (I)aKTI/I‘IeCKOFO
3HAYUCHUS apTyMCHTA.

<mpocroe apu(pMeTHUECKOe BBIpAKEHHE™> : : = <rtepM> | <3HaK OMepaldd TUMA CIOKEHUS> <TepM> | <IpocToe
apudmMeTnIeckoe BrIpakeHNe™> <3HAK OTEpalIliH TUTIA CIOKEHHS> <TepM>

Cnez[yeT OCTAaHOBHUTBHCA Ha IOPAAKE BBIITOJTHCHUS HeﬁCTBHﬁ IOpHU BBIYUCICHUHA a'pI/I(]pMeTI/ILIeCKI/IX BLIpa)KCHPIfI.
CHavajia BEIYUCIISIOTCS BBIPpAXKCHUSA B CKO6KaX, 34TCM BBIINIOJIHAKTCA ONICPALlU B IMMOPAAKE CICAYIOUICTO ITPUOPUTETA:

1 MIEPBBII IPHOPHUTET;
X[+ BTOPOI IPHOPUTET;
+— TPETUil IPUOPUTET.

OnepauHH OIWMHAKOBOI'O CTAPIIMHCTBA BBIMMOJHAKOTCA B ITOPAAKE 3aIlIMCH CJICBA HAIIPABO.

I[J'ISI BBIICHCHHA BO3MOKHOCTH BBIIIOJTHCHUA OqepCHHOﬁ orepanuu Ka)KZ[LIﬁ pa3 Mpou3BOAUTCA aHAJIN3 cnez[y}omeﬁ
IO NMOpAAKY OI€palrr, U €CJIM OHa OKa3bIBACTCA OZ[PIHaKOBOﬁ N MJ'Ia,I[IHeﬁ 10 MPHUOPHUTCTY, TO BBIIIOJHACTCA JaHHAA
orepanus. B IIPOTUBHOM CJIy4Yac IPOU3BOAUTCA aHAJIN3 cnez[ylomeﬁ omnepanmuu M T. A. 40 TEX IOp, IIOKa HC 6yz[eT
BCTpCUCHA MJIaJlllad WX paBHAA IO IPHUOPUTCTY OICpanusl.

ITpumep
atbxct(d+te)
370 BRIpaKeHHE OyJeT BBIYHMCIATHCS B CIEAYIOMIEM MOpPsIKe:
(d+e)
cf(d +e)
(c1(d +e)) xb
((c1(d +e)) xb) +a

IIpocTble Jornyeckue BbIPasKeHHsI

Jloru4eckue BBIPAKEHUS M JIOTUYECKUE NTEPEMEHHBIE M (DYHKIMHM MOTYT MMETh OJHO U3 IBYX 3Ha4eHUI: HCTHHHO (1)
nin J105kH0 (0). CHHTaKCHYECKOE OIIPEIETIEHHE TPOCTOrO JJOTMYECKOTO BBIPAKEHUS UMEET CIIEMYIOIINM B
<3HAK ONEpPAlMH OTHOIIECHHS> ::=<|<|=|>|>|#£

<OTHONICHHWE™> : : = <mpocToe apUPMETHUCCKOE BBIPAKCHHE™> <3HAK OIEPAllMM  OTHOIICHUS™> <ITPOCTOE
apu(MeTHIECKOE BEIpaKeHHE™>

<HepBUYHOE JIOTHUECKOE BBIpKEHHE™ : : = <JIOTHYECKOC 3HAUeHHE™> | <mepeMeHHas™> | <ykazaTeiab (DYHKIUKI> |
<OTHOIIEeHHE> | (<ITOruYecKoe BRIpaXKeHUE™>)

<BTOPUYIHOE JOTHYCCKOE BBIPAKCHHE™ : : = <IEPBHUYHOE JIOTHUCCKOE BEIpAKEHHE™> | — <IIEPBUYHOE JIOTHICCKOE
BBEIpaKCHHE™>

<JIOTHYECKHH OMHOWICH> : : = <BTOPHUYHOC JIOTHYECKOE BBIPAKEHHE > | <JIOTWICCKUH OTHOUWICH™> A <BTOPHYHOE
JIOTUYIECKOE BRIPAKCHUE™

<JIOTHYECKUU TepM> : : = <JIOTUYECKUI OJHOUIEH> | <JIOTUYECKHUH TepM> V <JOTUYECKUH OJHOUJIEH>
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<HMIUTHKAIMSC> | : = <JIOTHYECKUU TePM> | UMIUIUKALHUSA > D < JIOTHYSCKUI TepM>

<MPOCTOE JOTHMUECKOE BRIPAKCHHUE™ | | = <UMIUIUKALUSL> | <IPOCTOE JOTMUYECKOE BBHIPAKCHUE™> = <HMILIHKAI[HS>
[lepeMeHHbIE U QYHKIMH, SBIIAIONIMECS IEPBUYHBIMY JIOTMYSCKUMH BBIPAKEHUSIMH, JODKHBI UIMETh THIT JIOTHYECKHIA.
IIpuMeps! MPOCTHIX JOTUYECKUX BBIPAKECHUIA:

AVvBACD(DVF)

x>yras<bar—d

TaxkuM 00pa3oM, MEPBUYHOE JIOTHYECKOE BHIPAKEHHE — OTO BEIMYWHA, IPUHUMAIOIIAs OJHO M3 ABYX BO3MOXHBIX
JIOTHYECKHUX 3HAYEHHUH, a IIPOCTOE JIOTHYECKOE BBIPAKEHHE — DTO KOMOMHAIMS TaKMX BEJIMYWH, COEIMHEHHBIX 3HAKaAMHU
JIOTHYECKUX OIepaItuid.

OrnpeneneHus MATH JOTHYECKUX OIepaluii, BKIIFOYeHHBIX B cocTaB AJI['OJla, ganel B ciaeayromiel Tabmuie (cm.
Takxke . 1, § 3).

A 0 0 1 1
B 0 1 0 1
-4 1 1 0 0

ANB 0 0 0 1

AVB 0 1 1 1

AD B 1 1 0 1

A=B 1 0 0 1

B mornueckux BBIpaKEHUAX, KaK MBI BUACIIH, MOTYT Y4aCTBOBATh apU(PMETHUCCKHE OTICPAIIUH, OTIEPAIIHHA OTHOIIICHHS
U JIOTMYeCKHe omnepanuu. /I BceX HTUX oOIlepaluii HMEeT MeCTO CIEeAYIOIIMI OOIMUH MOpSIOK IPpUOPHTETA
(cTapmmHCTBA):
apru(METHIECKUE OTIepaIIVH;
) 1
2) xX/+
3) +—
OTIePAITH OTHOIIICHYIS:
4) <<==2>+#
[Ipu paccMOTpeHHH OTIEpaIiii OTHOIIECHUS BOIIPOC 00 WX CTAPIIMHCTBE 10 OTHOIICHHUIO APYT K APYTY HE BOSHUKALT;
JIOTHYECKUEC OTICPAIIHU:

5) — 8) D
6 A 9=
7 v

Bo Bcex ciyuasx, Korja HYKHO W3MEHUTH TIOPSIOK BBIMONHECHUS ONepanuii (BceX TpeX BHIIOB), WCIIONB3YIOTCS
KpYTJIbIe CKOOKH.

YcaoBHble apudMeTHYecKHe BHIPAsKEHHUSI

YcnoBHbIe apu(PMETHUECKUE BBIPAKSHHS BKIIFOUAIOT B CeOS HAPSIAY C apU(PMETUYSCKUMU OIECPAIlUsIMHU M MPOBEPKY
HEKOTOPBIX YCJIOBHHA, OMPEACIAIONINX BBHIOOP TOTO WM WHOTO BapHaHTa BBIYMCICHHS ITAaHHOTO apru(METHIeCKOTO
BeIpaxeHH. [IpoBepsiemble yCIOBUS QOPMYITHPYIOTCS BCET/Ia B BU/IE JIOTHYECKIX BBIPAKECHUM:

<yCJIOBHE> : : = eCJIH <JIOTHYECKOE BBIPAKCHHE™> TO

<ycCJoBHOE apu(hMETHUECKOE BBIPAKCHHE™ : . = <yCIOBHE> <IPOCTOC apH(PMETHUECKOE BBHIPAKCHHE™> HHaYe
<apu(MeTHIECKOE BEIPAKCHHC™

<apu(MeTHUYECKOE BBIPAKEHHE™> : : = <mpocToe apHu(METHUYECKOe BBIpAKEHHE™> | <yCIOBHOE apH(pMETHUECCKOE
BBIpaKCHHE™>

Crenyer oOpaTUTh BHUMAaHHE HA TO, YTO IOCIIE YCIIOBHS BCETAA CIICAYET MPOCTOC apu(pMETHICCKOE BRIpAXKCHHE, a
I0CJIE CHMBOJIa HHAYe — apU(METHIECKOE BRIPAXKEHUE, B TOM JHCIIC YCIIOBHOE apu(pMEeTHIECKOE BEIpaKEeHUE U T. .

KoHcTpyKIus yCI0BHBIX apr(hMETHISCKAX BRIPAKCHUH CXEMaTHICCKH MOYKET OBITH ITPEICTABIICHA B BHIIC

ecau JI1 To A1 nnaue 4

ecau JI1 To A1 unaye ecau JI2 To A2 unaue ecyu JI13 10 A3 unayve A

rae JI1, JI2, JI3 — norudeckue BRIPpaKCHUS,

Al, A2, A3 — npocTthle apu(pMETHUYECKHUE BBIPAKCHHUS;
A — apudmeTHyeckoe BeIpaXKeHHUE.

Brrancienne TOMOOHBIX — YCIOBHBIX — apU(METHUSCKUX  BBIPAXKCHHH IMPOW3BOAMTCS  CICAYIONIAM  OOPa3oM.
ITocnegoBaTenbHO MPOBEPSIOTCS CIIEBa HAIIPABO JIOTHYECKHE BhIpaskeHus (J11, /12, JI3), cTosinue mocjie CUMBOJIOB €CJIH.

ITepBoe MCTHHHOE JTOTHYECKOE BRIPAXKEHUE YKA3BIBACT, UTO CIICMYET B3SATh B KAUSCTBE 3HAYCHHSI JAHHOTO YCIOBHOTO
apuPMETHIECKOTO BEIPAKECHISI TO TIPOCTOC apH(PMETHIECKOE BRIPAKEHHE, KOTOPOE CTOMT 32 CHMBOJIOM TO, CIICIYIOIINM 32
HMCTHHHBIM JIOTHYECCKAM BBhIpakeHHEeM. ECIi Bce JTOTHYecKkre BBIPAKEHUS OKAXYTCS JIOXKHBIMH, TO B KaUeCTBE 3HAYCHUS
YCJIOBHOTO BBIPKEHUS OEpeTcs TOCTIeHee apru(METHIECKOE BRIPAKCHHIE, KOTOPOE KOHETHO OYICT IMTPOCTHIM.

IIpumep. IlycTh BeMWUHWHBI X, ¥, a, b UMEIOT THII BEIIECTBEHHBIA. Torma MOHO 3alUcaTh TaKoe YCIOBHOE
apudmernaeckoe Beipakenne: KOOODOUIIMEHT 2—b

eciux =a ANy<b 10 KOOOOUIIMEHT 2 + b nunaye KOODODOUIIUEHT 2 — b
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3aMeTuM, UYTO B Clly4ae WCTHHHOCTH IIPOBEPSIEMOr0 YCJIOBUS 3HAYEHHEM 3TOTO YCJIOBHOTO apu()METHYESCKOIrO
BeIpaxkeHus Oyner cymma nByX BenuunH: KODOOUIIUMEHT 2 u b, a B ciny4yae JIOKHOCTH MPOBEPSIEMOTO YCIOBHS
3HAYCHUEM ATOTO BBIPAXKCHUSI OyIET Pa3HOCTh ATHX )K€ BEJIMYHUH.

YcioBHBIE JIOTHYECKHE BbIPaKCHUA

YCaoBHBIC JIOTHYECKUE BBIPAXKCHHUS CTPOSATCS MOJO00OHO YCIOBHBIM apHU(pMETHICCKUM BBIPAKCHHIM, TOJBKO BMECTO
MIPOCTHIX apu(PMETHUECKUX BBIPAKCHUH HCIIONB3YIOTCS MPOCTHIC JIOTHYECKHUE BBIPAXKCHUSA, a BMECTO apH(PMETHIESCKOTO
BBIPKCHHS B KOHIIC YCIOBHOTO BRIPAKECHHS CTABHTCS JIOTHYECKOE BRIPAXKCHUE.

<yCJIOBHOE€ JIOTHYECKOE BBIPAKEHHE™> : : = <yCJOBHE> <IPOCTOE JIOTHUECKOE BBIPAKEHHE™> HHaye <JIOTHYECKOe
BBIpa)KCHUE™
<JIOTMYECKOE€ BBIPAKEHHE™ : | = <IIPOCTOE JIOTHYECKOE BBIPAKEHHUE > | < YCIOBHOE JIOTHYECKOE BBIPAKEHUE™

VYcaoBue ompenensercs TOYHO TaK e, KaK M B Clydae YCJIOBHBIX apH(PMETHIeCKHX BbIpakeHwWd. OOmui BHI
YCIIOBHOTO JIOTUYIECKOTO BRIPAKEHUST MOKET OBITH MPEJCTABIICH CICTYIONIEH CXEeMOI:

ecau JI1 1o L1 nnayve ecam JI2 To L2 uHaue JI3

3necw JI1, JI2, JI3 — noruyeckue BhIpaKeHUS;

L1, L2— mpocThie TOTUYECKUE BRIPAKCHUS.

OCOOCHHOCTBIO BBIYKMCIACHHS IMOJOOHBIX YCAOBHBIX JIOTMYECKHX BBIPAKCHHN SBISETCA TO, YTO CTOSIIME IIOCIE
CHMBOJIOB €CJIH JIOTHUECKHe BbIpaxkeHus (JI1, JI2 u T. 1.) caMu MOTYT OBITh YCIOBHBIMU JIOTHYECKUMH BHIPAKCHUAMU, U
TaKuM 00pa3oM, MOTYT BCTPETUTLCSA HECKOJIBKO TOAPSJT CTOSIIIMX CUMBOJIOB €CJIM U 32 MOCIASAHUM U3 HUX OYJIET CTOSITh
MPOCTOE JIOTHYECKOE BHIPAKECHUE.

Cnoco0 BBIYMCIICHHS CBOJUTCS K IOCJIEIOBATCILHOMY BBIACIICHUIO YCIOBHBIX JOTHYSCKUX BBIPAYKCHUM, HAaYWHAS C
€CaMOI'0 BHYTPEHHErO IPOCTOr0 JIOTMYECKOTO BBIPAKCHHS, W 3aMEHE OTHUX YCIIOBHBIX JIOTHYSCKUX BBIPAKCHHHA HX
3HaYeHUsAMH. [IpH 3TOM HYKHO MPHUIACPKUBATHCS OCHOBHOT'O IIPaBHIIA, YTO Ka)KJOMYy CHMBOJIY €CJHM COOTBETCTBYET
OMKalIuii cripaBa CHMBOJ MHAa4ye, HE CUMTas YK€ BBIACICHHBIX BBIpakKeHHH. [IpuMep yCIOBHOTO JIOTHYECKOTO
BEIp)KEHUS TTOKa3aH Ha puc. 13,a.

IIpocmaTpuBaeM BBIpaXKEHUE U MIOCIIE TPETHETO €CJIM HAaXOUM IIPOCTOE JIOTHYECKOe BelpaxeHue L1. BeruuciseM 3to

o0s e goau LT mo LI unays QoAU L3 mo Lé ungvye 11 mo LY unave /172 mo LE anave 13

L ~ 7
l 17 J
id
¥

L )

ool goau 12 mp LS uwave 52 mo L6 unave 43

- v

i
!
13
t jr

PUC, 13, [TpHMep ycnoBHOMD JOTHYECKOTO BLIDAMEHIA:
4 — NCXOIHOS  BRDAMEHHE, § — nocne nepeors  sTana npeoﬁpaaona}mﬁ.

BBIp@KCHHE, M €CJIM OHO UCTHHHO, TO OepeM L2, eciii JI0’)KHO, TO HaXOIuM OJIMKaWIINK CIpaBa CHMBOJI MHAYe U OepeM
CTOSIIIIEC 3a HUM JIOTHYecKkoe BeIpaxkeHwe (/1). B maHHOM mIpHMepe OHO OKa3aloCh TaKXKE YCIOBHBIM JIOTHYCCKHM
BBIPOKEHUEM; MBI €T0 BBIUMCIISIEM aHAJOTHIHBIM 00pa3oM, MpUIeM MOI00HAs IIeNoYKa TeHCTBHIA MOYKET MTPOTIOJDKATECS,
Tak Kak JI1 MOXeT TakKe OKa3aThCs YCIOBHBIM JIOTHYECKUM BBIpOKCHHEM. JIOMyCTHM, YTO MBI HAIUTd 3HAYCHUE
BeIpakeHus /1 v ipu L1 10XKHOM OHO OyJieT 3HaueHueM BhIpaskeHus [2. Temepp Hallle YCIOBHOE JIOTHYECKOE BBIPAYKCHHE
MIPUMET BUJ, IOKa3aHHBIN Ha puc. 13,0.

ITogo0HBIM K¢ 00pa3oM BBIUHCIIIEM YCIOBHOE JOTHUECKOE BBIpaXkeHHE /3 W HaXOAuM ero 3HadeHue (LS wmm JI2).
Camoe BHeNTHEE YCIOBHOE JIOTHIECKOE BRIPAKCHHE OyIeT UMETh BH/T

ecau [3 To L6 unaue JI3

OHO BBIYHCIISIETCS ONMMCAHHBIM BBIIIE CIIOCOOOM.

B YCIOBHBIX BBIPAXCHUAX BECbMa BAXXHO YKa3aHHE, YTO I1OCJIC CHMBOJIA TO 00s13aTeNBHO JOJDKHO CTOATH IIPOCTOC (a
HE yCJ'IOBHOe) BBIPAXKCHUC. DT0 00€CHeYUT COOTBETCTBUE MCXKAYy CHMBOJaMHU €CJIH, TO U HHA4Y€, OTHOCAIIMMHUCA K
OIHOMY U TOMY K€ BBIPAXKCHHIO. HpI/I OTCYTCTBUH TAaKOI'0 OI'paHUYCHHA YCJIOBHBIX BLIpa)KeHI/Iﬁ Morja Obl BO3HHUKHYTbH
HCOMNPCACJICHHOCTh B UX IMOHUMAaHHU. ﬂanee CJICAYCT 3aMCTUTh, YTO B YCJIOBHBLIX BBIPAXKCHHUAX B OTINYHUC OT YCIIOBHBIX
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OTIepaTopOB (CM. HIXKE) 0053aTeTHLHO KAKIOMY CHMBOJY €CJIM COOTBETCTBYET CUMBOJI MHAYeE.

3aMeTHM, YTO JI000€ YCIOBHOE JIOTHUECKOE BBIPAKEHHE MOJKET OBITh MPEACTABICHO SKBHBAJCHTHBIM €MY IPOCTHIM
JIOTUYECKUM BBIpakeHUEM. VI CIoIb30BaHUE YCIOBHBIX JIOTHUECCKUX BBIPAKCHHH MOXKET B PsJC CIydyaeB CYIIECTBEHHO
COKpaTUTh TNPOLECC BHIYUCICHHM 110 CpPaBHEHHUIO C MPEACTaBICHWEM TOW JK€ JIOTMUECKOM 3aBUCHUMOCTH TMPOCTHIM
JIOTHYECKUM BBIpaKECHHEM, TaK KaK IMPH 3TOM BBIYHCIIIETCA OAHO M3 ABYX BBIpOKEHHUM: THOO CTOsIIee IOCie TO, JHOO
CTOMIIEE TIOCTIC MHAYE.

OmHaKo pa3inuyYMs B IMOPSIKE BBIYMCICHUN 3THUX JBYX BHJIOB JIOTHUECKHUX BBIPAKEHWH MOTYT NMPUBECTH HHOTIA K
Mo0OYHBIM 3 (deKTaM, €CIM B 3THX JIOTHYSCKHX BBIPAKCHHSAX HMEIOTCA (YHKIIHMHM, KOTOPBIC NPH OIHOM IMOPSIKE
BBIYMCIICHUH TOJKHBI BEIYUCIIATECS, & TPH JPYTOM — HE JIOJDKHBI BEIYUCIATHCS.

§ 8 OMNEPATOPHI

OnepaTopsl — 3TO €AWHUIBI JEHCTBHI B aJrOPUTMHYECKOM si3bike. OmepaTopbl MOTYT OOBEAUHATHCS B COCTABHBIC
OTIepaToOpHI U OJIOKH, KOTOPBIE SBISIFOTCS YaCTHBIMH BHUAAMHU OTIEPATOPOB, M TIOITOMY OTIPEAETICHHE TIOHSITHS «OIepaTop
10 HEOOXOAMMOCTH PEKYPCHBHOE; IIPH 3TOM MPEIIONIAraeTcsl TaKkXkKe, YTO CHHTaKCHYEeCKHe OTpeIeTIeHHs OTMCAHUH yiKe
JaHbl 1 OHU MOTYT HUCIIOJIb30BATHCS [TPU ONIPENIETICHUN OIIEPATOPOB.

EcTecTBEeHHBIM MOPSIAKOM BBIIIOJIHEHUSI ONIEPATOPOB HA3BIBAETCS TOT MOPSAJOK, KOTJA OHU BBIIOJIHSIOTCS B MOPAIKE UX
HaIMCaHHA B IPOTPaMMe CBEpXY BHHU3 H CIIeBa HANPaBO. DTOT €CTECTBEHHBINA MOPSIOK MOKET U3MEHATHCS TPU TOMOIIIH
OIEPaTOPOB NEPEX0/1A, KOTOPBIE SBHO ONPEACIISAIOT CBOETO MIPEEMHUKA, T. €. OIEpPaTop, KOTOPHIN JTOJKEH BBIIOJIHATHCS
cnenyromuM. [Ipu moMOIIN YCIOBHEIX ONEPaTOPOB MOTYT OCYIIIECTBIISITHCS MPOIYCKH HEKOTOPBIX OIIEPaTOPOB.

s Toro 4toObBl MOXHO OBUIO YKa3blBaTh T€ OINEPAaTOPbl, K KOTOPHIM JOJDKHBI COBEPINATHCS IEPEXOJbl, 3TH
OTIEPaTOPHI CHA0KAIOTCS METKaMHU.

IIpuBenem o6mIyr0 KiIaccCH(UKAIMIO ONEPATOPOB M CHHTAKCUYECKUE OINPEACIICHUS MOHITHH, OTHOCSIIUXCS K
orepaTopam:

<HEMOMEUEHHBIH OCHOBHOH omeparop> : : = <omepaTop NPHCBaMBaHUsS> | <omepaTop mepexoia> | <mycToi

oreparop> | < ornepaTop MpoUeaypbr>

<OCHOBHOM omepaTop> : : = <HEIIOMECUCHHbBIH OCHOBHOM OIepaTop>> | <MeTKa> : <OCHOBHOW OIrepaTop>

<0e3yCIIOBHBIN OIepaTop> : : = <OCHOBHOU ormepaTtop™> | <COCTaBHOM OIeparop> | <Oiok>

<omepatop> : : = <0e3yCJIOBHBII onepaTrop> | <yCJIOBHBII orepaTrop> | <orneparop IUKIa>

CUHTaKCUYECKUE OMPEJCIICHUs MOHITUH «COCTABHOM OIEpaTop», «OJIOK» M «IIPOTPaMMay BBITJISIAT CIICIYHOIIUM
oOpa3zoM:

<KOHEI] COCTAaBHOI'0> : : = <0IepaTop> KOHell |[<omepaTtop>; <KOHEI[ COCTABHOI 0>

<Hayayio 0JIoOKa> : : = HayaJio <OIucaHue™> | <HayaJyio OJIoKa™>; <OoNHCaHHE™

<HEMOMEUYEHHBIM COCTABHOI™ : : = HAYaJI0 <KOHELl COCTaBHOI'0>

<HETIOMEUYeHHBIH OJ0K> : : = <Hayaso 0JI0Ka™>; <KOHEI[ COCTaBHOT'0>

<COCTaBHOH OIepaTop> : : = <HETIOMEYEHHBI COCTABHOI> | <MeTKa>: <COCTaBHOH oIepaTop>

<OJOK> : : = <HEMOMCUYCHHBIH OJI0K> | < MeTKa™>: <OJIOK>

<mporpamma> : : = <OJIOK> | <COCTaBHOW oIepaTop>

OnepaTop npucBauBaHUs

3HayeHUsS apUPMETUYCCKUX U JIOTMYECKUX BBIpaXCHHMU (a Takke CTPOUYHBIX BhIpakeHuit B AJII'OMe) moryt
MIPUCBANBAThLCS OJHON WIIM HECKOJBKUM MepeMeHHbIM win GyHkiusaM. ([TociieqHee npuMeHseTCs TOJIBKO B OMHCAHUAX
npouenyp-pyukmmii.) IlpucBanBanue 3HAYCHUI OETACTCS C MOMOINBIO TaK HA3bIBAEMOTO OllepaTopa MIpPHUCBaWBaHUS,
UTPAIOIIET0 OCHOBHYIO POJIb B JIFOOOM allTOPUTMUYECKOM sI3bIKE. B MallMHHON MHTEpIpeTaluy OnepaTop MPUCBAaUBAHUS
COOTBETCTBYET MOCHUIKE KOJA B sIUCUKY (WJIM PYIITY SUEEK).

CunTtakcudeckoe onpeneiaeHue oneparopa nprucBananus B AJII'OJle:

<jieBask 4acTh> : : = <mepeMeHHas™> : = | <UJICHTU(PHUKATOP MPOLEAYPHL> : =
<CIIMCOK JICBOH 4YacTh> ::= <JIeBasg YacCTh> | <CIHCOK JICBOH YacTi> <JieBas 4acTh>
<omepaTop NPUCBAUBAHUS> : : = <CIIUCOK JICBOUM YacTH> <apU(PMETHUECKOE BRIPAKCHHUE™> | <CIUCOK JICBOU YacTu>

<JIOTUYECKOE BBIpa)KGHI/I€>
CuMBOI : = O03Ha4YaeT CIIPUHUMACT 3HAYCHUC) UIIN KCTAHOBUTCA PABHBIM). HpI/IMepLI OIepaTOpPOB MMPpUCBAMBAHUA:

IMPU3HAK COBITAJAEHU S = eciiu a = b To 5 nHaye 10;
z=y.=x.=a+tb;

B nepBoM mprMepe B ITpaBOi 4acTH olepaTopa MPUCBAaUBAHUS CTOUT YCIOBHOE apH(PMETHIECKOE BRIPAKCHHE.

Kak ObpUTO cKa3aHO paHbBIIE, B KOHIIC OIIEPATOPOB CTaBATCS TOYKH C 3amsaTod. B oTimume OT OOBIYHBIX
MaTeMaTH4ecKuX (OPMYJ B CITUCKE JICBOM YaCTH OIllepaTopa MPUCBAUBAHUS MOXET CTOATH IIEPEMEHHAs, HCITOIb3yeMas 1
B MPaBOM 4acTH, Hapumep: n: = n+1;

Wnentudukaropy n B IpaBOM YacTH COOTBETCTBYET 3HAYCHHE STOW IEPEMEHHON IO BBIMOJIHEHHS OIEpaTopa
MIPUCBAaWBaHUA, & HACHTH(PHUKATOP 7 B JIGBOH YAaCTH MPEACTABIIACT 3HAUCHHE dTOH NMEPEMEHHOM Y Ke ITOCIe BBITIOTHCHHS
orieparopa MpUCBAauBaHHUS.

Tumel mepeMEHHBIX B JIGBOH W TPaBOM dYacTAX oOIeparopa IPUCBAWBaHWSA HE 00S3aTeIbHO JODKHBI OBITH
OIMHAKOBBIMU. ECIH mepeMeHHas B JICBOM YacTH MMEET THUI IICNbI, a B TMPaBOW YacTH PE3yIbTaT BBIUHUCICHHS
apuPMETHIECKOTO BEIPAKCHHS MIMEET THII BEIIECTBEHHBIN, TO IPH BBIIOJTHEHUN OTIEpaTopa MPHUCBAWBAHKS TTPOU3BOIUTCS
OKpYTIICHHE pe3ylibTaTa 0 Ommkaimero meimoro mo dopmyne entier (A + 0,5), tme A — dakTuyeckoe 3HAUYCHHE
pe3yibTara.

st obecriedeHNsT OHO3HAYHOCTH PE3yIhTaTOB B TEX CIydasx, KOTJa B OIlepaTopax IPHUCBAWBAHKS BCTPEUYAIOTCS
MEPEeMEHHBbIC C WHJICKCAMH, W3MEHSEMBIMH 3THM OICPATOPOM MPHUCBAWBaHUs, YCTAHOBJICHO CJCIYyIOIIEE MPaBUIIO,
OTpeIeIstoIIee MOPSA0K ACHCTBUN TPU BBIMIOJIHEHUH TAKUX ONEPATOPOB MPUCBAMBAHHMS.
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CHauaya BBRIYHCIISIOTCS 3HAYCHUS BCEX MHICKCHBIX BBIPAXXCHUH, BCTPEUAIONIUXCS B CIIUCKE JIEBOM YaCTH OmepaTopa
MIPUCBaWBaHUs. 3aT€M BBIYUCISCTCS 3HAUCHHUE MIPaBOM 4acTH omeparopa npucBavBanus. [lonyueHHOE 3HaUEHUE TPaBOU
YacTH NPHCBAaWBAETCSA BCEM NEPEMEHHBIM CIMCKA JIEBOM YacTH, B3STHIM CO 3HAUYCHUSMHU PAHEE BBIYMCIEHHBIX NHAECKCHBIX
BeipaxkeHuii. B AJII'OJle mHIEKCH y IEPEMEHHBIX YKa3hIBAIOTCS B KBaIPATHBIX CKOOKaX.

Hampumep:

ii=ji=k=m+1;
xli, j, kl: =i: =j: =k: = m+n;

Bennuuna m + n OyneT MpUCBOCHA BEIWYHMHE X,, B3ATOH CO 3HAUCHUSMH HHACKCOB i, j, k, paBHbBIMH m+1; a camu
HUHJEKCHI TTOCTIE 3TOTO MOJIyYaT 3HaUeHue m + n.

Hmenyromue BhIpakeHHsI U OMEPaToOp Iepexoaa

B anropurMmuueckux s3bIKaxX, 1a M BOOOIIE B MaTeMaTHKe, NEHCTBYET IPABHIIO, COTJIACHO KOTOPOMY IOPSIOK
BBITIOJTHEHUST BBIYHMCIICHUH IO HECKOJIBKHM (hopMyiaM ompeesseTcs MOPSAKOM WX 3allUCH: ClIeBa HAIlpaBO M CBEPXY
BHM3. B TakoM mopsiake BEITIOTHSAIOTCS 00BIYHO H oniepatopsl B AJII'OJI-porpaMmmax.

[Ipu HEOOXOAMMOCTH M3MEHHUTE STOT €CTECTBECHHBIA TOPSIOK BBITOJHEHHS OIIEPAaTOPOB HCIIONB3YETCS CIEITHATbHBIN
oTiepaTop Mepexoia, COOTBETCTBYIOIIHH 10 CBOEMY CMBICITY KOMaH e 0€3yCIOBHOTO Iepexo/ia B MaIllHAX.

OrmepaTop nepexojia onpeaesIeTCs] CHHTAKCHIECKH CIISTYIOIIIM 00pa3oM:
<omeparop Nepexojia™> : : = nepelTH K <UMEHYIOIIEE BhIpaKCHUE™>
nepelTH K — 3TO OCHOBHOM CHMBOJI, 0003HAYAIOIIHNK OJTHY U3 OIepalliid CIICIOBAHMS, a HUMEHHO OIICPAIHIO Iepexo/a;

MMEHYIOIIEE BHIPAKCHHUE SBIISICTCS MPABUIIOM, OTIPEACIIAIONIMM METKY TOTO OllepaTopa, K KOTOPOMY JIOJDKEH OBITh
COBEpIIIEH MIEPEXO/I.

Kax roBopunochk pasbilie, T¢ ONMEpaToOphl MPOrPaMMEI, K KOTOPHIM JODKHBI WJIH MOTYT COBEPIIATHCS MEPEXOIbI,
CHAOXKAFOTCS METKAMU; METKH MHIITYTCS TIEPe]] STUMH OIIEPAaTOPaMH M OTACISIOTCS OT HUX TBOCTOUUSIMH.

HmMenyromee BhIpaXKEHUE MO CBOEMY Ha3HAYEHHIO OJM3KO K CTPOYHOMY BBIPAKEHHIO, MCIOJIB3yeMomMy B AJIITDOMe
(cm. HIDKE). OTNIHYME 3aKIIIOYAeTCs B TOM, YTO CTPOYHBIC BHIPAKEHUS CIYXKaT I MPEACTABICHUS 00padaThIBacMO
HH(pOPMAIUHU, a UMEHYOIIEe BhIpaKeHHe — JIsl OIIMCAHUs caMOTo Impoliecca 00padoTku. Ho u Te u apyrue (BeIpakeHUs
CITy>KaT JJIsl IPEICTaBICHUS HEUNCIIOBBIX 3HAUCHUH.

[IpuBenemM CHHTaKCUYECKOE OINPEACICHUE UMEHYIOIIETO BRIPAKCHUS:

<MeTKa> : : = <uJIeHTU(UKATOp> | <uenoe O6e3 3HaKa™>

<uJeHTH(DUKATOP MEPEKITIoYATeNs > : ;| = <UICHTU(PHUKATOP >

<yKazareib MEePEeKIIIoUaTelss> | | = <UJICHTU(PUKATOP MEPEKITI0YATENS> [<UHACKCHOE BBIPAKEHUC™ |

<MPOCTOE UMEHYIOIIEE BRIPAKEHHE™> : | = <METKa> | <yKa3aTeJb MepeKIoyaTens> | (SUMEHYIOIIEee BEIpaKCHUE™)

<HMEHYIOIlIee BBIpAKEHHE™> : : = <IPOCTOC HMMEHYIOIIEE BBIpAXKCHHE™> | <yCIOBHE™> <IIPOCTOC HMEHYIOIICEe

BBIp@)KEHHUE™> HHAYE <UMEHYIOIIIee BhIpAKEHUE™>

Kak BumHO U3 3TO# 3amucH, CTPYKTypa YCIOBHOTO UMEHYIOIIETO BHIPAYKEHUSI MMOJTHOCTHIO COBMAAAET CO CTPYKTYpOH
VCIIOBHBIX BBIpQKCHHH apu(PMETHICCKOTO U JIOTHUSCKOT'O THITOB.

[TonsATHE METKH OBLIO PacCMOTPEHO PaHBIIE; METKOH MOXET OBITh HICHTH(HUKATOP WU Iielioe 0e3 3HaKa, MpHIeM
9TO LIENI0E, HCIIOJIb3yeMOe B KaueCTBE METKH, TPaKTyeTCs IMPOCTO KaK CTPOKa CUMBOJOB. YacTo OrpaHUYMBAIOTCSA
HCITOJIb30BAaHUEM B KAYECTBE METOK TOJIBKO MIACHTH(MUKATOPOB, CYUTAS, YTO MPUMCHEHHE IIeJIoro 0e3 3Haka B KaueCTBE
METKH MOXET TIPUBOJIUTEH K HEKOTOPHIM HEYI00CTBaM.

Hcnonp3ys apudMeTHIECKUE U JIOTHYECKIE BEIPAKCHHUS, OIlepaTOphl IPUCBAMBAHMUA, METKH U OIIEPaTOPHI IIepexo/ia,
MOXHO YK€ CTPOHUTH pa3HOOOpa3HbIe MPOTPaMMEI, B TOM YHCIIE TIPOTPAMMBI, BKITFOUAIOITHE B CEOSI IIMKITHL.

PaccmoTpumM, HampuMep, 3aJady O HAXOXKICHUH CYMMBI MApHBIX MPOM3BEACHUI ABYX Tpymm ducel pli] u g[i], rae i
Mensercs oT 1 1o n. [lycts S 0003HadaeT BEIYHUCIAEMYIO CyMMY.

[Iporpamma rHa AJII'OJIe (6e3 onmcanmst mHGOpPMAITIN) OYIET HMETh BHI:

S:=0; i:=1;
M:S:=pli] xql[i] +S ii=i+1
nepeiitu k ecam i <n 1o M unave JJAJIbIIE;

3nech uaeaTuukarop JAJIBIIE ycioBHO 0003HaYaeT METKY oIeparopa, K KOTOPOMY HY>KHO IEpeHTH IoCiie OKOHYAHUS
JMAHHOTO pacyera. B mporpamme HCIIOIb30BaH OIepaTop Mepexoa ¢ yCIOBHBIM HMEHYIOIINM BEIPaKSHUEM
ecau i <n 1o M nnaue JIAJIbIIIE.

PaccmoTpyM HazHaveHHWE M CTPOSHHE MTEPEKIII0YaTENs.

Yacto npu mporpaMMHpPOBAaHMM BCTPEUAIOTCS CIIydad, KOrJa HeoOXOAMMO M3 OJHOTO M TOTO YK€ MECTa MPOrpaMMbl
MepeiTH B pa3Hble MECTa MPOTPaMMBbl B 3aBUCHMOCTH OT BBIIOJHEHHUS HEKOTOPBIX YCIOBUU. Takue mepexoisl MOMKHO
3arporpaMMHUpPOBaTh, UCIHOJB3YsS OMEepaTop Mepexoja C YCIOBHBIM HMMEHYIOIIMM BBIpOKEHUEM, HO 0OoJjiee SKOHOMHO
Mepexopl MPEACTABIAIOTCS C TOMOIIBIO CIENUATBHOTO CpeAcTBa, mpeaycmorpeHHoro B AJII'OJle u Ha3piBaeMOro
MepeKIIoYaTeieM.

[lepexirrouaTens COCTOUT U3 ABYX YaCTEW: yKa3aTells NepeKItodYaTessl i OMMCaHUs TIePEKITI0YaTes.

VYkazarenb Tepekirodarens MPeICcTaBiseT coOO0l MepeMEeHHYI C HWHICKCOM: 3Ta MEepPEeMEHHAas B 3aBHCHMOCTH OT
3HAYCHHSI HH]IEKCA MOYKET IPUHUMATh OJHO W3 3HAUEHH, 3aJaHHBIX OIMCAaHUEM IEePEeKITIoUaTels. 3HAYCHHEM YKa3aTems
TIepeKIIoYaTelsi, B KOHEYHOM CUeTe, JOJDKHA OBITh METKA.

VYkazarenb mepexirouaTells CTaBUTCS Ha MECTO HMEHYIOIIIETO BRIPAKEHHUS B OIlepaTope nepexoa, HanpuMep:

nepeiity k 77 [i];
3nech /1 —uneHTuduKaTop TmepeKIovarens, a { — WHACKCHOE BRIpOKEHHE.
Ornrcanve nepeKIrovaTesis UMeeT BU/T:
nepexiawuarennb I1. = U1, U2, U3, ..., Un;
3/1eCh MEepEeKII0YaTelb — OCHOBHOW CHUMBOJ, [/ — HIEHTHU(HUKATOP MepeknoyaTens (B JaHHOM ImpuMepe uMeHHo [7), a

51



unentudukaropel M1, U2, U3, .., HUn oOpa3yrOT Tak Ha3bIBAEMbIH MEPEKIIOYATEIBHBIN CIHCOK, COJCpPIKAIIUN Te
MMEHYIOIINE BBIPAXKEHUS, KOTOPHIE MOTYT IPEICTaBIIATh 3HAUCHUS JAHHOTO IepekimoyaTess. OHH MOTYT OBITH IIPOCTO
METKaMH, a MOTYT OBITh M CHOBA YKa3aTelIIMHU NIEPEKIIIOYATENICH HIIH YCIOBHBIMA HMEHYIOIITUMU BBIPAYKEHUSIMHU.

Onrcanue IepeKIIoYaTelis IMOMEIIAeTCss BMECTE C OCTaIbHBIMH OITMCAHUSAMH, OTHOCSIIUMUCS K JTaHHOMY OJIOKY, T.C.
B ero Havase. JleiicTBue mepeKITtouaTeIsi IPOUCXOIUT CIEAYIOIMUM 00pa3oM.

Ilepen BBIIOJHEHHEM OIlEpaTOpa IEPEXo0la, COACpIKAIIero yKaszaTelb IEpeKIoYarells, HOHKCH OBITh BBITOJHEH
OTIepaTop, OMPEACIIAIONINNA 3HAYEHNE HHICKCHOTO BEIPAKEHHUS B yKa3arese nepekiouaresns. [lociie 3Toro BEITIOTHEHUE
omeparopa Iepexoia CBOAUTCI K TOMYy, 4YTO IO HIACHTH(GHUKATOPY NEPEKIIoYaTeas HaXOAUTCSI OIHCaHUE
COOTBETCTBYIOIIETO TIEPEKIIIoYaTess B Hadajle OJoKa, a MO0 3HAYCHHIO MHIEKCAa YKa3aTelsd IMepeKIodarels B
MEePEKII0YaTEIBHOM CIIMCKE BBIOMpPAETCs MMEHYIOIISe BBIPAXKCHHE, CTOSIIEe Ha TOM MecTe (CUMTas clieBa HaIpaBo),
HOMEpP KOTOpPOTO paBeH 3HAUCHHMIO WHICKca. B o0mmem ciaydae HaliicHHOE MMEHYIOIIee BEIPAKECHHE MOXKET OKa3aThCs
CHOBa yKazaTelleM IMepeKIoyaTess WM JaXe YCIOBHBIM HMEHYIOIIUM BBIp@KEHHEM, KOTOPOE YKaXeT Apyrou
yKazaTellb TEepeKIIIoYaTessl; B OTOM CiIydae IPOIECC IOBTOPSIETCS aHAJOTHYHBIM 00pa3oM, T. €. MPOU3BOIUTCS
obparieHue K IpyroMy OMUCAHUIO MTePEKITI0YaTeNs U T. 1.

B »stanonmnom AJII'OJle pomyckaeTcs MPOU3BONIBHAS TIyOMHA MOJOOHBIX mepexomoB. [IpakTHYECKH K& 3TH
BO3MOJKHOCTH, KaK IIpaBWIO, HE HCHOJB3YIOTCI. B cBI3m ¢ »>TuM B cokpameHHoM Bapuante AJII'OJla cpenaHbl
CJICYIONINE OTPaHUICHHS:

— B Ka4eCTBE MMCHYIOIIUX BBIPAKCHHUI B ITEPEKIIFOYATEIIHBHOM CITUCKE MOTYT CTOSITh TOJIBKO METKH;

— MCKJIIOYAIOTCS YCIIOBHBIC HMCHYIOIINE BEIPAYKCHHS.

Kax OyzneT BHIHO U3 JalbHEHIIIEro, YCIOBHBIC TTEPEXOABI MOKHO OCYIIECTBIISATH HE TOJBKO C TIOMOIIBIO YCIOBHBIX
MMEHYIOIINX BBIPKEHUH, HO U C TIOMOIIBIO YCIOBHBIX OIEpaTOPOB, YTO, BOOOIIE TOBOPS, MPAKTHUCSCKH MPHUMEHICTCS
qare.

IIpuBeaemM CHHTAKCHYECKOE OIpEIeICHUE ONTMCAHUS IEPEKII0UaTeIs:

<UAEHTU(HUKATOP MEPEKII0UATEN™> | | = <HACHTU(HKATOP>

<MEePeKJIIOYATENIbHBIH CIUCOK> : | = <HMEHYIOIEE BBIPAKEHHE™> | <IMEePEKIIOYATSIBHBIA CIUCOK>, <HMEHYIOIIee
BBIpOKCHHE™>

<OIMCaHHUE IEPEKIIOYaATEeIII™> | | = MepeKaYaTe/ib

<uaeHTH(HKATOP MEPEKITI0YATEN™> : : = <IepeKII0YaTeIbHBIA CITHCOK™>

Jlns mosiCHEHWsT Ha3HAUYEHUSA MEepEeKIIoYaTeIs PAcCMOTPHM CIEAYIOMmME mpuMmep. IlycTh U3 HEKOTOPOro MecTa
MIPOrpaMMBI TPEOYETCST OCYIIECTBUTE IEPEXO] K UETBIPEM Pa3IMUHBIM OIlepaTropaM, UMeronmmM Metku M1, M2, M3, M4,
MmpU4YeM Iepexol AOJDKEH MPOUCXOJUTH B 3aBHCHMOCTH OT 3HAUECHHMS HEKOTOPOM BENMMUYMHBI K, KOTOpas MOKET
MIPUHUMATH IeJIble 3HaueHus 1, 2, 3 unu 4.

Hcnonb3ys yclioBHOE HMEHYIOIIEE BRIpaXKEHHE, dTOT MEPEX0 MOKHO 3alucaTh Tak:

nepeiiTi K ecid K=1 1o Ml nnaue ecaiu K =2 1o M2 nnade eciau K= 3 1o M3 nunaue M4,
OTOT ®Ke Tepexoj]] NpHU TOMOIIM TepeKIodareis OyIeT UMETh BUI:

nepexirodareas /1: = M1, M2, M3, M4,

nepeiitu k /1 [K];

ScHo, 9TO B 000MX ciydasx IMpenBapHTEIbHO IOJDKHA OBITh BhIUMCiIeHa BenndynHa K. OIHO W TO e OmHcaHue
MIEPEKITI0YATENsI MOXET HCIOJB30BaThCSl MHOTHMHU YKa3aTESIMU TEPEKII0YaTeNs, HAXOIAIIUMUCS B pa3sHBIX MeECTax
MPOTPaMMBL.

B cBs3u ¢ paccmarpuBaeMbIM BOIIPOCOM O PEalM3alliMl MEPEXOJ0B B IpOTpamMMe CIEAyeT CHIenaTh HECKOJIbKO
3aMeYaHuil OTHOCHUTEIBHO IyCTOTO OmepaTopa. ITO MOHATHE, KaK MBI YKEe TOBOPUIIN PaHbIIE, BBEICHO JJIS TOTO, YTOOBI
MOJKHO OBLITO TIOMENIAaTh B IPOTpaMMax METKH, 32 KOTOPBIMH HE CTOST OIepaTophl. Takne MEeTKH HY KHBI, B YaCTHOCTH,
JUTS yKa3aHus Tepexoa Ha KOHel 6JI0Ka MITH COCTaBHOTO OIeparopa.

Juis mimocTpanMi IPUMEHEHVs TIepEeKIToYaTeNs TMPUBEAEM NPUMEP IMPOrpaMMBl BBIYHCICHUS CYMMBI ITapHBIX
MIPOU3BEICHNU ABYX TPYII BelW4HH p[i] u q[i], Tae i uamensercs ot 1 g0 n (6e3 onrcaHnii TaHHBIX).

Ha4ajo nepexjaoyarean M: = M1, BbIXO/;
ii=1 §=0;
M1 :S:=S+pli] xq[i]; i:=itl;
nepeiiTu k M [ecau i <n 10 1 mHaye 2];
BBIXO/: TTIEYATHD (‘S =, S)
KOHeIl

DTOT K€ MPUMEDP MOXKHO 3aMKCaTh B CISAYIOIIEM BHUIC, UMEIOIIEM YHCTO WLTIOCTPATUBHYIO 1E]Th:
HAYaJI0 nepekaoyaTesab M: = ecqim i <n 1o M1 unaye BBIXO/I;

ii=1 §:=0;
M1:S:=S+p[i] x q[i]; i:=i+]
nepeiitu k M[1];
BBIXO/I:TIEYATD (‘S=’, S)

KOHel|

3ametnm, 9to mocie MeTku BBIXOJl cTouT omeparop CrenuaibHON MPpoLeayphl BEIIaYl JaHHBIX Ha TedaTh. B aToM
OTIepaTope B KPYIJIBIX CKOOKAaX yKa3aHbl B KaueCTBE (DAKTHUECKUX MapaMeTpoB (T. €. apryMEHTOB) 3TOH IPOIEAYPHI TE
BCJIMYUHBI, KOTOPBIC JOJKHBI OBITh BBIJAHBI Ha Ie4arh. [lepBas BEIUUYMHA SIBISCTCS CTPOKOM, COCTOAIICH U3 JBYX
CUMBOJIOB S M =, 3aKJIIOYCHHBIX B KaBBIYKW. BTOpas BenuuMHa — MPOCTO BeIMuWHA S, 0003HAUaroias pe3yJibTar
BBIUKCIICHUU. Tak Kak Jo0as CTpOKa MPEACTaBIsIeT caMoe ceOs M HEe NMPUHUMACT HUKAKWX 3HAYCHUM, TO Ha IeYaTh B
KauyeCTBE MEPBOM BEIUYMHBI OYIyT BBIJAHBI [BA CUMBOJIA S = , 32 KOTOPBIMH OYJIET HAlle4aTaHO TO YKMCIOBOE 3HAYCHUE,
KOTOpOE MOJYYUT S B pe3yIbTaTe BHIYUCICHUM.
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YcnoBHbI onepaTop

Kak MbI y3ke BUOCIIH, H3MEHEHHE IOPSAKA BHIIOJIHEHUS OIEPATOPOB B 3aBUCUMOCTH OT HEKOTOPOT'O YCIOBHS MOXKET
OBITH OCYIIECTBICHO C IIOMOIIBIO OIEpaTopa Iepexoja, B KOTOPOM IIOCJIE CHMBOJIA NEPeTH K CTOHMT YCIOBHOE
nMeHymIee BeipakeHre. OnHako 6oiee yIoTpeOUTEIbHBIM ABISETCS APYroi croco0, OCHOBAHHBIM Ha HCIOJIb30BAaHHH
YCIIOBHBIX oreparopoB. CTpPyKTypa YCIIOBHOI'O OIIEpaTOpa HAIOMUHACT CTPYKTYPY YCIIOBHBIX BBIPAKEHHH, TOJBKO
BMECTO BBIOMPAEMBIX BBIPAKEHUI B HEM CTOAT omepaTopbl. CHHTAKCHYECKOE ONPEAEICHHE YCIOBHOIO OIIEPaTopa HMEET
BH/I

<yCJIOBUE> : : = eCJIM <JIOTHYE€CKOE BBIPAKECHUE™> TO

<0e3yCIOBHBIN OIepaTop™ : : = <OCHOBHOMW OoIlepaTop>> | <COCTaBHOM ormepatop> | <OJIoK>

<omepaTop «eciIu»™> : : = <yClIOBHEe> < 0e3yCIIOBHBIH OIIepaTop>

<yCJIOBHBIA OIEPATOP> : : = <OMEPaToOp «eCIH»> | <OmepaTop «ECau»> HHaye <omeparop> | <yClIoBHe™> <OmepaTop
LHUKIa> | <MeTKa> : <yCJIOBHBIN OIepaTop>

3amMeTnM, YTO B OIIEPATOPE «ECIW» pa3pelraeTcss HCIOIb30BaTh TOJIBKO OE3YyCIOBHBIA OIEpaTop, a YCIOBHBIN
OTIepaTop ¢ y4acTHEM OIepaTopa IHKIA pa3pemaeTcsl CTPOUTh TOJIBKO 0e3 MpoJoIbKeHus mHave <omepartop>. O6a 3Tu
OTPAaHUYCHHUSI UMEIOT IENbI0 TPEIOTBPATUTH HEOMPEACIEHHOCTh B COTVIACOBAHWM CHMBOJIOB €CJIM W HHAaYe. JTa
HEOIPEICICHHOCTh MOTJIa Obl BO3HHMKHYTH B CBSA3M C TEM, YTO YCIIOBHBIH ONEpPaTOp MOXKET OBITh ABYX BHJIOB. C
MIPOJIO/DKEHUEM MHAa4Ye <orepaTop™> U 0e3 Takoro mpoaoinkeHus. [103ToMy eciii Obl pa3pelinTh B YCIOBHOM OIEPaTOpe
CTaBUTH IIOCIIC CHMBOJIA TO CHOBA YCJIIOBHBIN OIEpaTop, TO MOTJIa OB BOZHUKHYTh, HAIIPUMED, TaKas KapTHHA:

ecau JI1 1o ecam JI2 To S1 uHaye S2;
3/IeCh HE SICHO, KAKOMY M3 JIBYX €CJIM COOTBETCTBYET MHAYeE.

Kak Oyzaer BUIHO U3 JAIIBHEHIIIETO, B CAMOM OIEPaTOPE IMKIIA Pa3peliaeTcss UCIOIb30BaTh YCIOBHBINA OMEpaTop, YTo
TOKE MOTJIO OBl MPUBOJUTH K MO00HOM HEOMPEISIICHHOCTH, eCiIi Obl He OBUIO YKa3aHHBIX OorpaHuueHUil. Eciu Bce ke
HY)KHO 00pa3oBaTh YCIIOBHBIA OIEpaTop ¢ OINEpaTopoM IMKIA, TOCIEe KOTOPOrO JIOJDKEH HIATH CHMBOJ HHAa4Ye C
MOCJICYFOIUM OIIEPaTopoM, TO 3TO MOXKET OBITh JOCTUTHYTO IMyTEM 3aKIIOUYCHHS OIepaTopa IUKIA B ONEPATOPHBIC
CKOOKM HA4ao ¥ KoHeml. [Ipu 3TOM omeparop IUK/IAa NMpEeBpallaeTcs B COCTABHOW OMEparop, T. €. OTHOCUTCS YXKe K
0€3yCJIOBHBIM OflepaTropaM. 3aMeTHM, YTO NIPU HAIMYHUY MOHSATHS IyCTOTO Oleparopa Mmepe]i CAMBOJIOM KOHEI MOXHO
CTaBUTh WUJIU HE CTAaBUTh TOUKY C 3amaToi. Ilepen cMMBOJIOM MHa4ye TOYKY C 3alsTOH CTaBUTh HENb3S HU B KaKHUX
ciy4asx. M3 mpuBeIeHHOTO BBINIE CHHTAKCHYECKOTO ONpEAENICHHs] BUIHO, YTO YCIOBHBIN OMEPaTOp MOXET OBITh JBYX
BH/IOB:

a) OIHOCTOPOHHHI YCIOBHBIN OIIepaTop BUIa

ecam JI 1o S1; S;

rae JI — moruyeckoe BbIpakeHue, S1 — Oe3yCIOBHBIN OIEepaTop MM ONepaTop MHKIA H S — KaKOW-TO omepaTtop,
KOTOPBIN CIIeAyeT 3a JaHHBIM YCIOBHBIM omnepatopoM. CyTh pabOThl OJTHOCTOPOHHETO YCIIOBHOTO OIEpaTopa COCTOMT B
TOM, YTO B 3aBUCHMOCTH OT TOT'O, UCTHHHO WJIM JIO)KHO JIOTUYECKOe BhIpaxkeHwe JI, oreparop S1 BHIMONHSAETCS WIH
mporyckaercs. B 000oux cirydasx cieIyroliM BBITIOHIETCS oneparop S,

0) IBYCTOPOHHHIA YCIIOBHBIN OIEpPaTop BUAA

ecan JI To S1 maage S2; S;

3neck S1 — OesycnoBHbIN omepatop, a S2 u § — omneparopel. Ecnu norudeckoe BbIpakeHue JI UCTHHHO, TO
BBITIONIHAETCA omepaTop S1 u mpomyckaercs omepatop S2, B NPOTHBHOM cllydae Mpomyckaercs omepatop S1 u
BBINIOJIHsIETCs omepaTop S2. B 00oux ciydasx CIIeAyIOUIMM 3a YCJIOBHBIM OIEPATOPOM BBIMOJIHSETCS oreparop S (eciu
omeparopsl S1, S2, a Takxke S1 B mpenpiayieM BapuaHTe HE COJEpkKAT BHYTPHU celdsl oreparopos nepexoaa). Oneparop,
CTOSIIIHMIA TIOCJE€ CHMBOJA WHAYe, CAM MOXET OBITh YCIOBHBIM OINEPATOPOM M TakKUM 00pa3oM MOTYT OOpa3OBBIBATHCS
LIEMIOYKY MTPOU3BOJIBHON JJIMHBI, BKIIOYAIONIUE B CeOsS HECKOJIBKO CUMBOJIOB €CJIM C COOTBETCTBYIOIIUMH JIOTUYECKHUMU
BeIpaxkenusimu (JI1, J12, JI3 u 1. 1.). Hanmpumep,

ecau J/1 To S1 unaue ecaun JI2 To S2 unaue S;

3nech S1 u S2 — Oe3ycIIoOBHBIC ONIEpPaTopEI, a .S — oreparop.

BrimonHernne mMOMOOHBIX YCIOBHBIX ONEPAaTOPOB CBOAWUTCS K TIOCIENOBATENLHOW IPOBEPKE ClIeBa HANpPaBO
JIOTUYECKUX BbIpaxeHw. [lepBoe HCTHHHOE JOTHYECKOE BHIPAKEHHE YKa3bIBaeT, UYTO JOJIKEH OBITh BBITIOJHEH
0E3yCJIOBHBIN OmepaTop, CIEAYIOIIUN 32 3TUM BBIpaXKEHHEM (32 CHMBOJIOM To). Ecim Bce mormveckue BBIpaKeHHS
OKa)XXYTCSI JIO)KHBIMH, TO BBITIOJMHSETCS MOCIEIHUIN OIepaTop, CTOSIIMN 3a CHMBOIIOM HHAYe, a €CIM €ro HeT, TO
BBITIOHSIETCSL OTIEpPaTop, CTOSIIMN 32 JAHHBIM YCJIOBHBIM oreparopoM. ClemayeT 3aMeTHUTh, YTO BO3MOXKHBEI MEPEXO/IbI
M3BHE K KAKOMY-HHOY/Ib OTIEpaTOpy, BXOSIIEMY B COCTaB YCIOBHOTO OrepaTopa (M UMEIoIIeMy, KOHEYHO, CBOIO METKY).
B stom cityuae, ecnu orepaTop, K KOTOPOMY COBEpIIIEH MEPeX0]] U3BHE, CaM HE OIpeJeNsieT CBOeT0 MPeeMHHUKa, T.€. TOTO
oreparopa, KOTOPBIH MTOIDKEH BBIMIONHATHCS 32 HUM, CIEAYIOIIUM OyNeT BBIMOMHATHCS MPEEMHHUK BCETO YCIOBHOTO
orepaTropa TakuM ke 00pa3oM, Kak eciii Obl BRITIOJTHEHHE YCIOBHOTO OIepaTopa MPOUCXOAMUIIO C CaMOTo Hadaia U BEIOOD
JUT BBITIONTHEHUS JaHHOTO oreparopa (T. €. oleparopa, K KOTOPOMY COBEpIIEH MepeXoid) MPOU3OMIEN B Pe3ylbTaTe
MIPOBEPKH MPEAMIECTBYIOMUX yCIOBHMA.

B kauecTBe mpumepa TUpHUMEHEHHS YCIOBHBIX OINEPaTOPOB MPHUBEAEM NIPOTPaMMy BBIUMCICHHUS JBYX CYMM
MIOJIOKUTENFHBIX U OTPUIATEIBHBIX YHCEIN, BHIOPAHHBIX W3 OOIIel IOCIeqoBaTeIbHOCTH YHCeN dj , di, ..., d, (0e3
OIMCAHUS TaHHBIX):

HaYaJI0 S: = t:=i:=0;

I[TPOBEPKA: ectui <n 10

HavaJo ecan afi] > 0710 S: =S+ a[i]

HHave - =t +a[i]-i: =i+1;
nepeiitn k [IPOBEPKA;
KOHeI[

KOHeI[

BTopeiM mpuMepoM OyIOeT CIYKHTh 3aliCh C IIOMOINBIO YCIOBHOTO OIEpaTopa MPOrPaMMBI BBEIYHCIICHUS
CKaJIIPHOTO TIPOM3BEICHUS IBYX 7A-MEPHBIX BEKTOPOB p M ¢, KOTOpas paHblle OblIa 3alHCcaHa C ITOMOIIBIO
TIePEKITIOYaTEIIS H YCIOBHOTO UMEHYIOIIECTO BRIPAKCHHUS.
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YcIoBHSI# onepaTtop VcoBHOE MMEHYIOIIee BRIPAaKEHHE

HA4aJI0 HA4aJI0
i=1; $:==0; nepexiouareab M:=M1, BBIXO/];
M1:S:=S+p[i] X ¢q[i]; i=1; $:=0;
ii=itl; M1:S:=S + p[i] X ql[il;
©CJIH [ < 71 TO MePeHTH K M1, ii=i+l;
HEquJ)HgSz - S); nepeiitu k M [ecimm i <n To 1
10
HHave 2];
BBIXO/I: ITEYATH (‘S=’, S)
KOHel|

IIycroii oneparop

<mycToi omeparop> : : = <mycTo>
[TycToit onepatop HE BHIMOIHAECT HUKAKOTO ACUCTBUSI; OH MOXKET CIY>KUTh JJI MOMEIICHUS] METKHU.

Onepartop uukiIa

B cBsI3M ¢ BaXXHOCTBIO ITUKIMYECKUX BBIUMCIUTEIBHBIX MPOIECCOB I PEUICHHS CaMbIX Pa3HOOOpPA3HBIX 33jad C
MIOMOINBI0 TTUGPOBBIX TPOrpaMMHO-yIpaBisieMbix MamuH B AJII'OJle mpemycMaTpuBaeTcs CHEIUANBHBINA OIEpaTop
oUKIa. DTOT omeparop oOecrieunBaeT 0ojiee HATJISITHYIO M KOMIIAKTHYIO 3alMCh TaKHX IPOLECCOB 10 CPAaBHEHHUIO C
MPEACTaBIEHUEM HX C IOMOUIBIO ONEPATOPOB TNEPEXOJa M YCIOBHBIX HMMEHYIOIIUX BBIPAKEHUN WIM YCIOBHBIX
oreparopoB. CHHTaKCHYECKOE ONpeeieHHe oepaTopa HUKa:

<3JIEMEHT CHHCKa M[WKIa> : : = <apudmMmerudeckoe BhIpaXeHUE™> | <apu(PMETHUYECKOe BBIpAKCHUE™> AT

<apuU(pMETUYECKOE BBIPAKCHUE™> 0 <apHU(PMETUYCCKOE BBIPAKCHHE™> | <apH(METUYCCKOE BBIPAKCHHE™ MOKA
<JIOTUYECKOE BBIPAXKECHUEC™

<CNHMCOK IHUKJIAa> : : = <3JIEMEHT CIHCKa I[UKJIa> | <CIHCOK IUKIa>, <3JEMCHT CIHCKa I[UKIa>
<3aroJIOBOK ITUKJIa>: : = AJIA <[IEpEeMCHHAsA>: = <CIHUCOK ITUKJIa> MUKJ
<omepaTop IMKIIA> : : = <3ar0JIOBOK IMKJIa> <OIepaTop> |[<MeTKa>:<omeparop IMKiIa>

Kak BUAHO M3 MIPUBEICHHOTO BEIIIE ONPEACIICHUS 3JIEMEHTA CITHCKA ITHUKJIA, 3TH 3JEMEHTBI MOTYT OBITh TPEX THIIOB U
COOTBETCTBEHHO WM TIPHHATO pa3JIMYaTh TPH THUIA ITUKIOB: IUKI C TCPCUYHCICHHEM, ITUKI ¢ apu(dMeTHYeCKOMH
MIPOrpecCHer U IUKJII C TIPOBEPKOH (IMMOCICIHUN THIT ITUKJIA HA3bIBAIOT HHOT/IA ITUKIIOM C IIEPECUECTOM).

Luki ¢ mepednciieHueM UMeeT BUJT
st vi=A1, A2, A3, ..., An nuka S;

3mech CHMBOJ JUISI SIBJSCTCS CHMBOJIOM Hadajla, a CHMBOJ IHUKJ — CHMBOJIOM KOHIIA 3arojloBKa IIMKJA.
HnperTudukaTop nepeMeHHON v MpeacTaBiseT co00i TaKk Ha3bIBacMBIN MapaMeTp LHKIA, T. €. ICPEMEHHYIO BEIUUHHY,
KOTOpasi U3MCHSCTCS ¢ KaXIBIM ITOBTOPEHUEM IHKJIA. B pa3nuuHBIX KOHKPETHBIX ITUKJIAX 3TOT MapaMmeTp MOXKET OBITh
0003HaueH MOOBIMU IPYTUMH WACHTH(HUKATOpAaMH; 3/1€Ch B O0IEM CIIydae MOXKET CTOSITh U TIepeMeHHas ¢ HHIEKCaMH,
XOTSI YacTO JeNaloT OTPaHWYCHHE, YTO ITapaMeTPOM IMKJIAa MOXKET OBITh TOJNBKO IIpocTas mepeMeHHas. CHMBOI
MIPUCBANBAHUS: = B JJAHHOM CJIy4ac yCIIOBHO IMTOKAa3hIBAaeT, YTO MapaMeTp IHUKIA V JOHKECH TOCIEA0BaTeIbHO TPUHUMATh
3HAUYCHUS apu(PMeTHUECKUX BhIpakeHUN A1, A2, A3, . ..,An, mepeUUCICHHBIX 3a dTUM CHMBOJIOM. HakoHen, S yCIOBHO
0003HaYaeT HEKOTOPHKIH OMepaTop, KOTOPBIA TOJDKEH OBITh MHOTOKPATHO TTOBTOPEH (BBIMOHEH B ITUKJIIC) TIPU PA3TUIHBIX
3HAYCHUAX TTapaMeTpa KA .

ukn ¢ apupMeTHIECKOH MPOTPECCUE HMEET BHI

s v: = A1 mar A2 1o A3 uuka S;

3neck Al—apudmernueckoe BrIpaXKCHIE, TTOKA3bIBAIOIIEE HAYaIbHOE 3HAUCHUE MMapaMeTpa KA v. DTOT mapaMeTp
[IpY JaHHOM THIIE DJEMEHTA CIIMCKA IMKJAa JOJDKEH U3MEHAThCS 10 3aKOHY apr(MeTHYecKOH Mporpeccuu ¢ marom A2.
Apudmerndyeckoe BbIpaxkeHHe A3, TpEICTaBIsIONIee COOON OrpaHWYCHHE 3HAYCHUS MapaMeTpa LUK, ONpPeeIsieT
MOMEHT OKOHYAHHs MOBTOPEHMM LMKIA JJIS JAHHOTO dJEMEHTa chucka 1ukia. Bee Tpu Beipaxenus A1, 42, A3 moryt
OBITh KaK TOJIOKUTCIHHBIMUA, TaK M OTPHUIATEIBHBIMH, MEXKIYy HHUMH JOJDKHBI COOJIONAThCS €CTECTBEHHBIC IS
apu(MeTH4IeCcKON IpOrpecCcuy COOTHOIICHUSI.

[TopsiIoK BBITIOTHEHHS HATMCAHHOTO BBINIE OMEpaTopa IUKIa MOXKET OBITh MPEICTABIICH CIEAYIOUIUM COCTaBHBIM
OTIEePaTOPOM:

Hayano v: =A1;

M: ecan (v — A3) x sign (A2) <0 1o

Hayajo S; v: =v + 42; nepeiiTu k M KoHell

KOHeIl

Luki ¢ ameMeHTOM CITUCKA THITA TIepecdeTa UMeeT BUT

s v: = A1 moka JI muka S

3necs Al—3HaueHue mapaMeTpa NOWKIA V, KOTOPOE OH NPHWHUMAeT NPH KaKAOM IMOBTOPEHWH NWKIA, a JI —
JIOTUYECKOE BBIPAKEHHE, KOTOPOe MPOBEPSETCS Mepe]] KaKIpIM HOBBIM MOBTOPEHNEM IHKIA (T. €. Tepel BHITOJHEHHEM
omeparopa S). [loka 3TO BEIpakeHHE ABIAETCS MCTHUHHBIM, UK MOBTOPSETCS; KaK TONBKO JI CTAaHOBUTCS JIOKHBIM,
ITOBTOPEHHE ITUKJIA ITPEKPaIaeTCs.

Kak BumHO m3 OOIIEro CHHTAKCHYECKOTO OIPENETCHHs CHFCKa IUKIa, B DTOM CITUCKE JIOIYCKaeTCs ydJacTHe

3JIEMEHTOB Pa3JIMYHBIX THUITOB, PACIOJIOKEHHBIX B pa3InyHOM Topsiake. Hampumep.
s v: — Al mar A2 po A3, A4, A5, A6 noka JI nuka S;
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3nmech cHauanma OyneT BBIMOJIHATHCSA ONEPaTOp IMKIA C DJIEMEHTOM CIMCKa IUKIa THNa apu(MeTndeckon
IIPOTPECCHH, 3aTEM JIBa Pa3a MOBTOPUTCS UK CO 3HAUCHHUSIMHU IMapaMeTpa UKIa v, paBHbIMH 44 u A6, a 3aTtem Oyner
BBITIOJIHATHCSI IIUKJI C AJIEMEHTOM CITMCKA LMKJIA TUIIA TIepecyeTa.

B oTHoIIEHNM omeparopa IMKJIa HEOOXOUMO CHIEaTh CISAYIONINE 3aMCUaHHS.

[Tepexonsl U3BHE K omepaTopy S, KOTOPHIH JOKEH BBIMOMHATHCA B IIUKJIE, WK K OIEpaTopaM, BXOISIIUM B €T0
coctas, npaBunamu AJII'OJla He nomyckaroTcs.

BrIxompl 13 3TOTO OnepaTopa MOTYT OBITh IBYX BUJIOB:

a) CCTECTBCHHBIM BBIXO, IMPOUCXOSIINN MPU BHIMOJHCHUN YHCIA MMOBTOPCHUN ITUKJIA, 3aJaHHOTO BCEM CITHMCKOM
[IMKJIa, TIPH TaKOM BBIXOJIC 3HAYCHHE IMapaMmeTpa ITUKIa W CUHUTACTCS HEONPEICIICHHBIM, T. €. 3Ty BCIMYHHY HEIb3s
HCITOJIB30BaTh B ONEpaTOpax, KOTOPBIC OYIyT BBITOJHATHCS BCIIEI 32 OIIEPATOPOM ITHKIIA;

0) «IOCPOYHBIN» BBIXOM, IPOUCXOIAIINI MPH HATMYNH B COCTaBE OIepaTopa S, BEITOJHICMOr0 B IIHKIIE, ollepaTopa
repexoja, BEAYIIEro K KaKoMy-HHOYIb OIepaTopy, HaxoIsAmeMycs BHE JaHHOro mukia. [Ipm TakoM («IOCPOTHOM)»)
BBIXO/JIE M3 ITUKJIA CYMTAETCS, YTO MapaMeTp IUKIIA v COXpaHsIeT TO 3HaUYeHHE, KOTOPOE OH UMEN HEIIOCPEACTBEHHO Mepe
BBIXOJIOM M3 IHKJIA, U 3TY BEJIMYUHY MOYKHO TaKMM O0pPa30oM HCITONH30BaTh B TMOCICAYIOMNX BRIYUCICHUSX (HAIpUMep,
JIUISE TOTO YTOOBI ONPENENINTh, CKOJIBKO pa3 ObLI IIOBTOPEH JAaHHBIN ITUKII).

B xagectBe mpmMepa MPOrpaMMBI C OMEPaTOpPOM ITHKIIA PACCMOTPHM 3a1ady O BBIYUCICHHM ITSITH 3HAYCHHMA
TTOJTHHOMA.

- i S
y,=D.ax, maj=1,2,3,4,5.
i=0
Breruncnenus Begytes o cxeme ['opHepa:
HAYAJI0
aas j:=1,2,3,4,5 uuka
HayaJuo y[j]: =0;

IJIF i = n mar 1 no 0 muka

YUl =yllx xp] +alil;
KOHeIT
KOHeI[
IIate 3HaueHuii x(j = 1, 2, 3, 4, 5) cuurarorcs 3agaHHbIMUA. OHH MOTYT OBITh PACIOJIOKEHBI B MOCICAOBATEIBHBIX
sueiKaxX MaMsATH MAIIWHBI, TaK K€ KaK M BEJIMYMHBI KOIPPHUIMEHTOB &y, A1, ..., do W PE3YJIbTAThl BBHIYUCICHUHN V;
(=12,3,4,5).
Jpyroii BapuaHT 3TOU MPOTrpaMMBI:
HAYAJI0
s j:=1,2,3,4,5 uuka
HAYaJo
st - =n, i —1 moka i > 0 mUKJI

Y1 =yl xx[j] + ali]

KOHeI[
KOHeI[

B AJII'OJIe momyckaeTcsi BO3MOXHOCTh M3MEHEHHS B IMPOIECCE BHIMONHEHHUS OmepaTtopa S, BXOJISIIETO B IUKII,
BEIMYMH, BXOIAIIMX B 3arojIOBOK IWKia (IIara [WKIA, KOHEYHOTO 3HAYCHHs MapaMeTpa IUKIa, NepEeMEHHBIX,
00pa3yIomux JIOTHYECKOe BBIpaKEHHE). DTO CBOMCTBO ormepaTtopa Imkia AJII'OJla Ha3piBaeTcs TUHAMHYCCKOM
WHTEpIIpeTaueil oneparopa mMyUKIa.

Hanpumep:
HAYAJI0

h:=10; i:=1;
st v: = 0 mwar /2 mo 100 mukJa
HAYAaJI0

h:=h+10; vi=vx2+h
V[il:=hxv;
i=i+1

KOHeI{
KOHeI|

B atom nmpumepe napameTp UK v MEHSETCS HE TOJIBKO TI0 MPABIITY apU(pMETHUECKON MMPOTPECCUH, ONPEIeTIIeMOMY
3aroJIOBKOM IIMKJIa, HO M CAMHM OTIEpaTOPOM, BEITIOTHAEMBIM B IIUKIIE TaK K€, KaK W Iar /. B pe3ynprare moaydiuM BCero
JIBA 3HAYCHUS BEIIMYUHEBI ).

y[1] =400, y[2]=3300.

IIpu TpeTheM 3axogae (i = 3) mapameTp v yxke mpumet 3HadueHue 110+30=140, T. e. Oynmet O6onbuie 100 u Tpetuii pas
IIAKJT BEITIOJTHATHCS HE OYIET.

PaccMoTpum nipuMephl BbIXO/1a U3 IUKJIA.

ITycte Tpebyercs A 3aJaHHONW MOCIIEIOBATEIBHOCTH MOJIOXKUTENBHBIX uucen al, a.2, . .., an OUpeNeuTh HOMEP
MIEPBOI0 YHKCJIA I, HAXOJAIIEroCs B 3aJaHHBIX mpeaenax: p < a; < ¢. DTo MOXKET ObITh C/ICJIAHO C TIOMOIIBIO CIICAYIOILIETO
orieparopa IuKia;

migi:==1,i+ 1 mokai<n IMUKJI

ecsim —(a[i]< g Aali]> p) 1o unaue nepeiitu k M;

B sTOM ipriMepe BO3MOXKHBI IBA CITydas BHIXOAa U3 IHMKIIA:

a) TIpW HCUYEPIaHWM BCEX JJIEMCHTOB psAla 4Yucesd, T. €. mpu i > n. Ilociae BeIXOma M3 MMKIA CIACAYIOIMIHM Oyaer
BBITIOJHSITBCS OTNEPATOpP, CTOALIMHA 32 STHM OINEPAaTOPOM IIMKIIA, 3HAYSHHE ITapaMeTpa IUKIa i OyJeT HeonpeAeIeHHBIM, a
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HCKOMBIN 4JieH psaa He OyAeT HaiijieH (Tak Kak HU OJMH WIEH pAla He YJIOBIETBOPSAET 3aJlaHHOMY YCIOBHIO
[Ipu 3ToM B 1MKIIE Tipou3BoauTes nposepka ycnous —(ali]< g A ai]> p) nns kaxmoro uneHa psaa afi]; Tak Kak

3TO YCIIOBHE BBIMOJIHACTCS, TO KAXKIIBIA Pa3 BBITOIHACTCS ITyCTON ONMEpaTop, CTOSIINUN 32 CHUMBOJIOM TO;

0) BTOpOI ciTydail BeIXoJa OyJeT UMETh MECTO IpH OOHAPYKCHHH 4jIcHA psaAa ali], YIOBIECTBOPSIOIIETO 3aJJaHHOMY
TpeboBanuio. [Ipu »ToM OyIeT BBINOIHEH OIEpaTop Iepexoia, CTOAIIMKA 3a CHMBOIIOM MHauye. Merka M yka3bIBaeT
HEKOTOPBIN OIepaTop, KOTOPBIA MOKEH BBIMOJIHATHCS B Clydae OOHApPY)KEHHMS dieHA psaa, YIOBIECTBOPSIIOIIETO
3aJaHHOMY Tpe6OBaHI/IIO. Taxoit BBIXO4 M3 IUKJIA GYI[GT ABJIATBCA «JOCPOYHBIM) BBIXOJOM, HAXC €CJIM OH IIPOMU30IICTT
Iocjie IPOBEPKH MOCIICIHETO WICHA psaja (i=n), TaK KaK yCJIOBHE OKOHUAHHMS ITUKIIA, TpeOyeMoe 3aroJIOBKOM LHKIA (i>71),
emie He OyneT coOmoaeHo. [Tpu 3ToM mapamerp IMKIA i COXPaHUT CBOE IMOCJCIHES 3HAYCHUE, T. €. OH YKaKET HOMEp
YJIeHa Psijia, YAOBICTBOPSIONIETO 3a1aHHOMY YCJIOBHIO.

Oneparop npouenypbl

B paznene, mocesamenHoM BenuauHaM si3bika AJII'OJI-60, MBI paccMaTpHBaIA POy PHI-PYHKITUH: TaM OBLIO TAaHO
WX CHHTaKCHUYECKOE OIpPEe/IeIeHNE U YKa3aHbl UX OTIIMYHSI OT ONEPaTOPOB MPOLIEAYD.

OCHOBHOE OTIMYME 3aKJIFOYaeTCsl B XapaKTepe WCIOIb30BAHUS: OIEPaTop MPOUEAyphl Bceraa (GUTypUpyeT B
IporpaMMe B BHJE OTJIENBHOTO omepartopa (T. €. OH MOXET UMeTh METKH, IOCIIe HEer0 CTaBHTCS TOYKa C 3amsaToH), a
mporeaypa-GyHKIUs — B BHAE TaK Ha3bIBa@MOro yKaszaTells (pyHKIWH, KOTOPBIH HCHOJB3YETCS MPH MOCTPOSHHUU
BbIpakeHnid. Onucanus npoueayp-QpyHKIUH 1 OrepaTopoB Npolienyp U oOpaleHusi K HUIM CTPOSITCS IO OJHUM H TEM XKe
IIpaBwIIaM, KOTOpPBIE OYIyT pPaCCMOTPEHBI HIDKE.

OTim4re CBOIUTCS K TOMY, YTO B OMUCAHWHU TPOIETYpPHl (PYHKINU yKa3bIBACTCS THUI BEITHMYWHBI, KOTOPBIA OJKEH
MMETh PE3yJIbTaT BEIYHCICHHS (PYHKIINH.

CuHTaKCHYeCKOe OIpe/IeNIeHre OllepaTopa MpoIeyphl UMEET CIeIyIOIINN BUI:

<(hakTHYECKHH TapaMeTp> : : = <CTpokKa> | <BBIpaKeHHE™> | <uAeHTH(HKaTOp MaccuBa™> | < HIESHTU(UKATOP
MEPEKIIoYATET™ | <UACHTU(UKATOP IPOLEIyPhl>

<cTpoka OyKB>::= <OykBa> | <CTpoka OyKB> <OyKBa>

<OorpaHHYUTEIb apaMeTpa™ : : =,|) <cTpoka OykB>:(

<cnucoK (haKTHUYECKHUX IMapaMeTpoB> : : = <(paKTHUYECKUH mapameTp> | <CIHCOK (HaKTUYSCKHX MapamMeTpPOB™>
<OorpaHuYUTElb HapaMeTpa™> <(haKTHYCCKHUI mapamMeTp>

<COBOKYITHOCTb (PAKTHUECKHUX MapaMeTpoB™> : : = <IIyCTO> |(<CIUCOK (paKTHUECKUX IapaMeTpOB™>)

<omepaTop MPOLEayphr> : : = <UACHTU(HHUKATOP MPOIEIyPhl> <COBOKYMHOCTh (DAKTUYCCKUX IApaMeTPOB™>

OOpaiienue K mporeaype Ju00 ¢ IOMOINBI0 yKa3aTeias (PYHKIHH, THO0 ¢ IMTOMOIILI0 OllepaTtopa Iporeayphl 3a1aeT
KOHKPETHBIE MCXOIHBIC TAaHHBIC B BHIC TaK HA3BIBAEMBIX (PAKTHUCCKUX TapaMETPOB IS BBITIOJHCHUS CTaHIAPTHOTO
y9acTKa ajlrOpUTMa, ONPEAEIICHHOTO OMMCAHNEM MTPOLeTyphl. DT (PaKTHIECKUE ITapaMeTphl MIPEACTABIIAIOTCS TTePeUHEM
BEIMUMH B KPYIVIBIX CKOOKax Iociae uacHTH(uKaropa mponeaypbl. OauH (aKTHUSCKH mapamMeTp OT JApPyroro
OTIEJISAETCS OTPAaHUIUTENIEM TapaMeTpa JU00 B BUIE 3aIATON, THOO0 B BHIIE ITOCICIOBATEILHOCTH CHUMBOJIOB, COCTOSIICH
W3 KPYTIIOH 3aKpBIBAIOIIEH CKOOKH, OYKBEHHOTO ITOSICHEHHMS C JBOCTOUYHEM M OTKPBIBAIOIICH KPYTJI0H CKOOKH.

DaKTHYECKUMH TTapaMeTpaMH MOTYT OBIThb YHCIa W TEePEeMEHHBIC, KOTOPBIC SBISIOTCS YaCTHBIMHA CIydasMH
BeIpakeHHA. ClleqyeT 3aMeTUTh, YTO HACHTH(HUKATOPHI MACCHBOB, NPOIEAYP W TEPEKITIOYATeNieH, SBIISIONIASCS
(hakTHUEeCKMMH TTapaMeTpaMH, VYKa3bIBAIOTCS B CHHCKE (AKTHUSCKHX TapaMeTpoB 0€3 CONMPOBOXKTAOIIHNX HX
JOTIOTHUTEIIBHBIX BEIpOKEHUH (MHICKCOB, WMEHYIONIUX BBIpAKEHUH WM mMapamMeTpoB). (DakTHdeckue mapaMeTphl
JIOJDKHBI OBITH OTFCAHBI B TOM OJIOKE, B KOTOPOM HAXOIUTCS OIEpaTop MPOIECAYPHl WIH yKa3aTeldb (YHKITUH WA BO
BHeIIHeM Oj1oke (cM. Huke). [Ipy BX BKITIOUEHHMH B COCTaB (PaKTHUECKUX MapaMeTpOB OIepaTopa HEKOTOPOU MpOoIeayphl
WCIIOJIb30BAaHUE COOTBETCTBYIONINX BEIIMYMH BHYTPU TeNa TPOICIYPHl IMPOU3BOAUTCS B COOTBETCTBHH C OJTHMH
OTIICAHUSIMH.

IIpu >TOM, Hampumep, WCIOIL30BaHWE B KadecTBE (HAKTHUECKOTO IMapamMeTpa HIACHTHU(GUKATOpPA HEKOTOPOM
MIPOIETyPHl TPHUBOTUT K TOMY, YTO BHYTPH IIEpBOM TIpoIeqyphl OyaeT WCIOJNB30BaThCS BTOpas Ipolenypa W,
€CTECTBEHHO, YTO JUIS 3TOTO0 B IEPBOM MpOIEAype MOJDKHA OBITH MPEIyCMOTpPeHa IMOATOTOBKA BCEX (DAKTHIECKHX
TmapaMeTpoOB IJIsi BTOPOU MpOIeayphl. BBeeHNE B COCTaB sI3bIKa TAKOT'O CPEICTBA KaK MPOIEAYPHI CHIBHO YCIIOKHICT
SI3BIK, HO B TO K€ BpeMsl MPUAAET eMy OOJIBIINE BO3MOXHOCTH JUJIS TPEACTABICHHS Pa3IUYHBIX MPOIECCOB 00pabOTKH
uHpOPMAIM H, TJAaBHBIM 00pa3oM, oOecredrMBaeT BO3MOYKHOCTH HCIIOJIB30BAaHMS IPEIIISCTBYIOMIETO OIBITA IPU
MIPOrpaMMHUPOBAHUK HOBBIX 3aj1a4. ECiM HAaKOTJIEH 10CTaTOUHO OOJIBIIION 3amac pa3InyHbIX IPOIELYpP, 00CCICUNBAIOIINX
BBITIOJIHCHHUEC THUIIOBBIX BBIYHCIIUTCIBHBIX IIPOLOCCCOB, TO IIPpOrpaMMHUPOBAHHMC HOBBIX 3aaad 6YZIGT B 3HAYUTEILHOU
CTCNEHU CBOJMTHCS K KOMIIOHOBKE MOIXOMSIIUX NPOIEeIyp B OOIIYI0 HporpaMmy ¢ J00aBICHHEM HEIOCTAIOIINX
y4acTkoB. [Ipu 3TOM cokpaiaercst Bpemsi IporpaMMUPOBaHus U OTJIAJIKU MPOrpamM.

3ameTnM, 9TO OOJiee TOJTHOE MOHUMAHUE TPOIEAYP M OCOOEHHOCTEH WX HCIOJIH30BAHUS MOXXHO IOJYYHUTH IOCIIE
03HAKOMJICHUSI C IPABUJIAMH ITOCTPOCHUS ONMCAHUM MPOLEAYP, KOTOPBIC U3JI0KEHBI B CISAYIONIeM maparpade.

§ 9 OMUCAHUSA

OnucaHus SIBJISIOTCS BaXHOW HEOTHEMJIEMON 4YacThIO KaXIO0H NpOTrpamMMbl; OHH COOOILIAIOT TPaHCHIATOPY
(mepeBopsIIel mporpaMMme) HEOOXOIMMBIE CBEIEHUS IS IOCTPOCHHS MAIIMHHOW IMPOTPaMMBI: JUIS PacIpelleeHus
MIaMSITH, BBITTONHEHUS OKPYTJIeHUH U Ap. ONMUcaHus clelyeT OTINYaTh OT MPUMEYaHUH, KOTOPhIE MOTYT IOSBIISITECS B
AJIT'OJI-mporpamMmax. IlpumedaHusi ciy»aT TOJBKO IS TOSCHEHUS OTACIBHBIX MECT TMPOrPaMMbl YEJIOBEKY,
YUTAOMIEMY 3Ty Tporpammy. OnrcaHus e BOCIPUHIUMAIOTCS TPAHCISATOPOM, M TIOSTOMY OHH JIOJDKHBI OBITH HAITMCAHBI
B CTpOroM cooTBeTCTBUH ¢ cuHTakcucoM AJII'OJIa. OnucaHus cTaBsaTcs B Havale 0JIOKa, K KOTOPOMY OHU OTHOCSTCS, H
0oOpPMITAIOTCSA B BHIE TMPEUIOKECHNN, 3aKaHUYMBAIOMIMXCS TOYKOHM C 3amsTod. OmucaHus uMerT cuiry (T. €. 00iacTb
JEWCTBHUSA) TOJBKO BHYTPH JTOro Oioka. PacmoiokeHue pa3IMYHBIX OIMCAHMK B Hadalle OJIoKa MOXKET OBITh
IIPOU3BOIBHBIM.
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CymiecTByeT 4eThIpe BUJa ONMMCAHUI: THIIA, MACCUBOB, MEpeKItouaTeneii u nporeayp. Omucanus nepexitouaTencii
ObUIM TIPHBEICHBI HAMHU paHBIIC MPH PACCMOTPEHUU HMMEHYIONIMX BBIpaXXECHUH. PaccMoTpuMm omucaHust Tuma M
MacCHUBOB, a 3aT€M OIUCAHUS POLENYP.

OnucaHusi TMIIA 1 MACCHBOB

Omnucanus THHa CIyXKaT IS YKa3aHHS THUIIA MPOCTBIX IIEPEMEHHBIX M IIEPEMCHHBIX, SBIISIONIUXCS 3JIEMCHTaMH
MacCHBOB. B omrcaHus mpocThIX IMEPEMEHHBIX MOTYT BXOJHThH TOJBKO OITMCAHMS THIIA, B OIHMCAHUS MAaCCHBOB BXOJST,
KpOME TOI0, CBEIASHHMSI O pa3sMEPHOCTH MacCHMBa M IIpelellaX HM3MEHEHHS HHIEeKCOB IepeMeHHBIX. B AJII'OJle
MpeyCMaTPUBAETCS TPH TUIIA TIEPEMEHHBIX: 1eJIblii, BellleCTBEHHbI, JOrH4eCcKui.

Kaxxaplif U3 3TUX THUIIOB MTEPEMEHHBIX MOXKET OBITh JOKAJILHEIM MIIH COOCTBEHHBIM. HacTO MCHOIB3YIOT €Ilie TEPMUH
rio0anbHBIE ITEPEeMEHHBIE KaK MPOTHBOIIOJIOKHOCTE JIOKAJIBHBIM, HO 3TOT TEPMHH ONpEIelsseT He THII IEPEMEHHBIX, a
TOJBKO CTEIICHb MX JOKaIbHOCTH. [lepeMeHHbIe, ABISIFONIECs JOKAILHBIMU B OJHOM OJI0KE, MOTYT OBITh rI100abHBIMA
I gpyroro Onoka. IlompoOHee 3TOT Bompoc OyaeT pacCMOTPEH HECKONBKO mo3ke. [IpuBemeM CHHTaKCHYECKOe
OTpeJielICHUE ONKUCAHUs TUIIA:

<CHHUCOK THIIa> : : = <IpocTas MepeMeHHas> | <rpocTas nepeMeHHas ™, <CIHCOK THIIa>

<THUIT> : . = HeJbli | BellleCTBEHHBbII | JJOrn4ecKui

<JIOKQJIbHBIA WJIM COOCTBEHHBIA THIT> : : = <THUI'> | COOCTBEHHbI <THIT>

<omucaHHe TUIA> . := <JIOKAJbHBIM WJIH COOCTBEHHBIN TUI> <CIIMCOK THIIA>

Ecnan nepeMeHHas, IMEIOIAs IO ONMMCAHUIO THIT HeJIbIH, TOJIy4aeT B MPOIECCe BRIYMCICHUM HEIeoe 3HAaUCHUE, TO
MIPHU BBHIMIOJTHEHUH MMPHUCBAUBAHIS OyCT MPOU3BECHO €€ OKPYTIICHUE IO IEIOT0 3HAYCHUS IO MIPaBUITY

a : =entier (4 +0,5);

rae A — (dakThyeckoe 3HaUCHHE IEepEeMEHHOM, a GYHKIUS entier — HanOOJIbIIIee [eJIoe, HE IMPEBBIIIAoNIee 3HAYCHUS
aprymMeHTa, CTOAIICTO B KPYTJIbIX CKOGKaX.

IIpumeps! onMcaHuii THIIA:
neabli i, j, k;, BelleCTBEHHbIH X, V;
goruvecknit OMEI'A, ITPU3HAK CPOYHOCTUH;
IlepeMeHHBIEC, UMEIOIIME BEINECTBEHHBIA THII, MOTYT MPHHHMATh JIIOOBIC BEIIECTBECHHBIE 3HAUYeHMs (B Mperenax
paspsSTHOM CETKH KOHKPETHOM MaIllMHBI), a IEPEMCHHBIC JOTHYECKOrO0 THITA MOTYT OBITH IPEJCTABICHLI B MallIMHE
OJTHOPA3PSITHBIMHU TBOUYHBIMH KOJIAMHU.

Onucanust MaCCHBOB

I[J'ISI OIIMCaHusgd MaCCHBOB BBOJHUTCA BCIIOMOIaTCJIIBHOC IIOHATHC — CCTMCHT MacCCHBA. CerMeHT MaccuBa — 3TO
rpynmna OJHOTHIIHBIX MaCCHUBOB, OTIMYAIOIIHUXCSA TOJBKO CBOMMH I/I,Z[CHTI/Id)I/IKaTOPaMI/I; 9T MAaCCHBBI OOJIDKHBI HMMCTH
O,HI/IHaKOBHﬁ JIOKANBHBIA WA COOCTBCHHBIA THII NEPEMCHHBIX, OAMHAKOBYIO Pa3MCPHOCTb M OJWHAKOBBIC IIPCACIIbI
HU3MCHCHUA NHACKCOB.

H‘pI/IBe,I[eM CHUHTAKCHUYCCKOC ONIPEACIICHUEC OIIMCAHNA MaCCUBOB:

<HWKHSSI TpaHHNA> : : = <apuPMETHIECKOe BEIpaKECHHE™>

<BEpXHSA TpaHUIA> : : = <apU(PMETUUECKOE BBIPAKCHHE™

<rpaHWUYHAs Tapa> :: = <HWKHII TpaHUIa> : <BEpXHISI IpaHUIa>

<CHHCOK TPaHWYHBIX Map> ::= <rpaHUYHAs Mapa> | <CIMCOK I'PaHUIHBIX Map>, <rpaHUJHAs Mmapa>>

<CerMeHT MAacCHBa™> : : = <HJEHTH(PHUKATOP MACCHBA™> [<CIHCOK IPaHUYHBIX Map>] | <ugecHTU(PHUKATOpP MaccuBa >,
<CerMeHT MaccuBa >

<CHHCOK MAaCCHBOB> : : = <CETMEHT MaCCHBa> | <CITHCOK MacCCHBOB™>, <CETMEHT MacCHBa>

<oIMcaHWe MAacCHBa™> : : = MACCHB <CITMCOK MAaCCHBOB> | <JIOKQJIbHBIH WM COOCTBCHHBIH THIT> MACCHB <CIIHCOK
MAacCHUBOB>

Pa3MepHOCTI> MacCHUBa OMpPCACIIACTCA YUCIOM I'PAHUYHBIX ITap B CIIMCKE.

IIpuMep cerMeHTa MaccuBa:
maccuB A, B, C,D[al: b1, a2: b2,a3:b3]
A, B, C, D — ueHTH()UKATOPHI TPEXMEPHBIX MACCHBOB; B CITHCKE TPAHUYHBIX Iap HUMEETCS TPH Iaphl;
al, a2, a3 — HWKHHE TPAHUIIBI,
bl, b2, b3 — BepXHHE IPaHULIEL.

Takxum 00pa3oM, B OJJHO ONMHCAHNE MACCHBOB MOXET BXOJUTH HECKOJIBKO CETMEHTOB MacCHBOB, T. €. HECKOJIBKO TPYIIT
MacCHBOB, Ka)/Ias M3 KOTOPHIX MMEET OJMHAKOBBIE CIHCKH T'PaHUYHBIX map. Ecim B GiI0OKe HCIONB3yeTcsl HECKOIBKO
MacCHBOB Pa3JIMYHBIX THUIIOB, TO TOJKHBI MTUCATHCS COOTBETCTBEHHO HECKOIBKO OMUCAHNI MaccuBOB. OnrcaHue MacchBa
MOXET HE COAEepKaTh OMUCATENS TUIA; B 3TOM CIIy4ae CUMTAETCS, YTO MACCHB MMEET BEIICCTBCHHBIN THII.

Hampumep, maceuB A, B, C[1 :a], x [b : c];

3nmech yka3aHbl JBA CETMEHTAa MacCHUBOB, B TIEPBOM HMeeTcs TpU MaccuBa A, B, C, a BO BTOPOM — OJMH MaCCHB X.

Bce maccuBBI OJHOMEPHBIE U UMEIOT THIT BEIIECTBEHHBIN. [IpuMeps! onrcanmii MACCHBOB C SIBHBIM YKa3aHUEM THIIOB:

CO0CTBEHHBIH 1eJIblii MaccuB z, x[0 : 100, a : b, y[1 : 50];

BellecTBeHHbII MaccuB A [0 :ecsmmi<n TO p HMHaYe 2X(];

ApudMeTHIeCKUE BRIPAKEHUS, IPEACTABIAIONINE COO0H IpaHUIIBI H3MEHEHHS HHIEKCOB, 110 CBOCH MPUPOAE TOJKHBI
OLIThH IIEJIBIMH.

WNHpekcol mepeMeHHBIX MOTYT MPUHUMATH BCE IIENIBIC 3HAUCHMSI, HAYMHAS C HUKHEH TpaHUIlBl M KOHYAs BEPXHEH.
Ecnu npu BBIYUCIIEHUM TPAHUI] MONTYYAOTCS HEIENbIe YHCIa, TO OHH JOJDKHBI OKPYTIIATHCS IO ONIIKAMIIEro IIeoro
3HAYCHUA.

Bce nmepeMeHHbIe WU (YHKIWHU, BXOIAIINE B apu(PMETHUSCKUE BHIPAKCHUS, IPECTABISIONINE TPAHUIILI HHJICKCOB,
JIOJDKHBI OBITh ONKMCAaHBI B OJHOM W3 BHEIIHMX OJIOKOB, B KOTOPBIA BXOIHUT OJIOK, COACPIKAIIUI JAaHHOE OIMCaHHUE
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maccuBoB. IIpu KaxxaoMm BXoae B 3TOT BHYTPEHHUN OJIOK 3aHOBO MPOUCXOMUT OMpPEACIICHHWE TPAHUI] MACCHBOB, U 3TH
IPaHUIBl OCTAIOTCS HEU3MEHHBIMU B IIPOLIECCE BBHITIOJIHECHUS JaHHOTO BHYTpeHHero Onoka. [Ipu 3TOM MOXkeT OBITh
CJIy4aid, KOTJa IPaHUIlbl 3aBUCAT OT NIEPEMEHHBIX, OMMMCAHHBIX BO BHEIIHEM OJIOKE, HO SIBISIOUIUXCS TJIO0AIBHBIMH IS
BHyTpeHHero Oioka (T. €. OHM HCIIOJIE3YIOTCS M BO BHYTpeHHeM Oioke). [Ipu pabote BHyTpeHHero OJioka 3TH
MepeMEHHBIE, OT KOTOPBIX 3aBUCAT T'PAHULIBI MACCHBOB, MOTYT MEHATH CBOE 3HAUYEHHE, HO IIPU ATOM I'PAaHHULIBI MAaCCUBOB
OyIyT COXpaHATh TO 3HAUYCHUE, KOTOPOE OHM MUMEJIU MIPU BXOJIE B 3TOT BHYTPEHHHMIA OJIOK.

OTcrozia ciefyer, 4To B CaMOM BHEIIHEM OJIOKe, MPEJCTABISIONIEM COOOH BCIO MPOrpaMMy, MOTYT COICpPKaTbCs
OIMCaHMS MACCHBOB, MMEIOIINX TOJBKO MOCTOSHHBIE (YMCIIOBBIE) TPAHHUIIBL.

Hwxwasist Tparnna Bcerna JOKHA OBITH He OOJbIE COOTBETCTBYIONICH BEpPXHEH TpaHWIBI, a 3HAYEHHS HHIEKCOB
MIEPEeMEHHBIX HE JTOJDKHBI BHIXOIUTH 3a TIPEIeNbl TpaHull. [lpu HEBHIMONHEHUN 3THUX YCIOBUH 3HAYEHHE TIEPEeMEHHON C
WHICKCAMH CYUTAETCS HEOTPEIeICHHBIM.

ObJiacTu 1eiicTBUl onMcaHWii TUIOB M MACCHUBOB B IIpOrpaMmMax

OcnoBoit AJII'OJIa sBisteTcss OJIOYHBIA MPHHITAI IIOCTPOCHHUS MPOTPaMM, P KOTOPOM OTACIBHBIE €€ YIaCTKH, TaK
Ha3bIBacMbIE OJIOKH, MOTYT CTPOUTHCS OJHOBPEMEHHO M HE3aBHCHUMO Pa3HBIMH JIMIIAMH, YTO OYCHBL YI0OHO MpH paboTe
HaJ[ CJIOKHBIMH 3a/1adaMHi. ITO TOCTUTAETCS CTPOTHM OIpEeIICHUEeM 00J1acTel ASHCTBII pa3sIMIHBIX OMMCAHUHA HITH, KakK
TOBOpPAT, JIOKANM3alleW omnucaHui. Bce mepeMeHHbIe, HE HMEIOIIME B CBOEM OIIMCAHWH CHMBOJIA COOCTBEHHBINH,
CUUTAIOTCS JIOKATHHBIMHA 110 OTHOIICHHIO K TOMY OJIOKY, B KOTOPOM OHH OmNHUCaHbl. ClemyeT MOTYepKHYTh, YTO BCE
TIepeMEeHHbIE, MCIIOIb3yeMbIe B TAHHOM OJIOKE, TOJKHBI OBITh 00s3aTEIIFHO OMMCAHBI B HEM CaMOM HJIH B KaKOM-HHOY b
BHeIIHeM OJioke. TpeOyeTcst Takyke 00S13aTElIbHO OIHCHIBATH U JPYrHe OOBEKTHI, UCIIONB3yeMbIe B OJIOKe (IIPOLEeIypHI,
MepeKIIFYaTEe N ), KpOMe CTaHIAPTHBIX (YHKIMH (sin, cos, arctan, In, exp, abs, sign, sqrt, entier). CMBICT JOKaIHU3aIUH
MEPEMEHHBIX 3aKJIFOYACTCS B TOM, YTO TaKUE MEPEMEHHBIC MOTYT HCIIOJIb30BaThCS TOJBKO B IPEIENax TOTO OJIOKa, B
KOTOpPOM OHHM OITMCAHBI (332 UCKITFOUCHUEM, MOKET OBITh, HEKOTOPBIX BHYTPEHHUX OJIOKOB, BXOASIINX B JAHHBIHA OJIOK, O
yeM noJipodHee OyeT cka3aHo Huke). [Ipy BeIXoje M3 JaHHOTO OJI0KA 3TH MEPEeMEHHBIE TEPSAIOT CBOC 3HAUCHHUE, B TC XKE
UICHTU(DUKATOPBI TEPEMEHHBIX (MPOCTHIX WM C HMHIEKCAMH) MOTYT OBITh HKCIOJB30BaHBI JUIsl JAPYTUX IeJei
(oOo3HaUCHUS APYTHX TIEPEMEHHBIX, METOK, Mporemyp, Iepeknrodareinieii). Ecnm e B CBOeM OINMCAaHUHM HEKOTOpHIC
MIEPEMEHHBIC UMEIOT CUMBOJI COOCTBEHHBIIi, TO OHM TAKXKE MOTYT OBITh MCIIOJIb30BaHbI TOJBKO B IpeJesiaX CBOEro 0JI0Ka,
HO TIPH BBIXOJIE U3 JAHHOTO OJIOKAa COXPAaHSIOT CBOe 3HaueHue. [Ipu MOBTOPHOM OOpaIieHuH K 3TOMY OJIOKY COOCTBCHHBIC
MepeMEHHbIC MPUHUMAIOT TO 3HAYCHHE, KOTOPOE OHM WMMEJIM INPU BBIXOJE U3 3TOro Oioka. B oriauume ot 3Toro
JIOKaJIbHBIE TIEPEMEHHBIC TP MEPBOHAYAIEHOM HIJIM IIOBTOPHOM BXOJI€ B OJIOK HE MMCIOT HUKAKUX 3HAYCHHH U, TIepe]] TeM
KaK WX HUCIOJIb30BaTh B 3TOM 0JIOKE, MM HY>KHO MPHCBAUBAThH OIIPE/ICIICHHBIC 3HAUCHMSI.

OT/eabHO HY)KHO OCTAHOBHTBHCS 14 TOM CIIy4dae, KOTJla B KAueCTBE COOCTBEHHBIX OMUCAHBI MACCUBHI C TIEPEMEHHBIMU
rpaHuiamMu. DTH TPAHUIIBI, KaK Y)KE TOBOPHIOCh, MOTYT 3aBHUCETh TOJIBKO OT MEPEMEHHBIX, OMHCAHHBIX B HEKOTOPOM
BHEIIIHEM OJIOKE TI0 OTHONICHUIO K TOMY OJIOKY, B KOTOPOM OIHCAHbI JaHHbIC MACCHUBBI. [Ipy Ka)KJIOM HOBOM BXOJ€ B
ONOK TPaHUIIBI COOCTBEHHBIX MACCHBOB MOTYT HU3MEHATHCS OMNEpaToOpaMH BHEIIHEro OJI0Ka, MO3TOMY 3HAYCHUS
3JIEMEHTOB TaKMX MAcCCHBOB COXPAHSIOTCS TOJIbKO B MpPEAEiIax COBIAJCHHS TPAHUI] MACCUBOB, KOTOPBIC OHU UMEIU TIPU
MOCJeHEM BbIX0Je M3 OJNOKa, ¢ IpaHUIAMH MACCHBOB, TOJNYYArOIIUMHUCS TPH JAHHOM Bxojae B Onok. Eciau MaccuB
PACIIMPHUT CBOU I'PAHHMIIBI, TO HOBBIC €r0 00NACTH OYIYyT HEOMPEACICHHBIMU, €CITH MACCUB YMEHBIIUT CBOU I'PAHMIIBI, TO
3JIEMEHTHI OTIABIINX 00JacTeit OyAyT yTpadcHbI.

PaccMoTpuM Temeph MOHATHE TIOOANBHOCTH MEPEMEHHBIX. Ecin HeoOXoauMo, 4TOObI HEKOTOPHIE MEPEMEHHBIC
COXpaHSJTH CBOE 3HA4YEHUE B Mpejiesiax HEKOTOPOro OJIoKa, BKIIOYAsi M BCE BHYTPECHHHE OJIOKH, BXOJISIIUE B €r0 COCTAB,
TO HEOOXOJMMO TaKHe MEepPEeMEHHbIC OIUCATh B CAMOM BHEITHEM OJIOKE M HE ONKCHIBATHL WX BO BHYTPECHHHX OJIOKax.
Takue mnepeMeHHbIC OyayT HAa3bIBAThCA MIOOATEHBIMU IO OTHOIICHWIO K BHYTPEHHHM OJIOKaM, WMH MOXHO
MOJIb30BAThCSI OJJAHAKOBO B MpEJENax BCEro BHEIIHETro OJIOKA, BKIIOYAs W T¢ BHYTPECHHHE OJIOKH, B KOTOPBIX JTH
MepeMeHHbIE He omucaHbl. Kak y»Xe TOBOPHIOCH, MEPEMEHHBIM, OMHCAHHBIM B JaHHOM OJIOKE W HE SBISIOIIAMCS
COOCTBEHHBIMH, TIepe]] UX UCIIONH30BAHHEM B JaHHOM OJIOKE JUTS BHIYMCICHHHA HEOOXOIUMO MPOU3BECTH NPUCBAMBaHUEC
OIIPCACICHHBIX 3Ha‘IeHHI71, TaK KaK IIpHU BXOJ€ B 3TOT OJIOK MX 3HAYEHHUS SBIISIIOTCS HCONIPCACICHHBIMU.

OCco0EHHOCTBIO HMCIOJIB30BaHUS COOCTBEHHBIX TMEPEMEHHBIX SIBISETCS TO, YTO B TOM OJIOKE, TJI€ OHU OIMCAHBI,
JOJIZKHBI OLITH OIICpaTopkl, IMPUCBAMBAIOIINEC UM IICPBOHAYAIbHOC 3HAYCHHUEC IIPHU IICPBOM BXOIC B I[aHHBIﬁ 6JIOK. D1
orepaTopel HE JOJIPKHBI BBIIIOJIHATHCA IIPHU IOBTOPHBEIX BXOJaX B I[aHHLIﬁ 6HOK. HpI/I IMOBTOPHBIX BXOJaXx CO6CTBCHHBI€
MepPeMEHHBIC OYIYT COXPaHATh TO 3HAUYCHUE, KOTOPOE OHM MMEJIA B MOMEHT MPEABLAYIIETO BBIX0/Ia U3 3TOr0 OJIOKa.

Kak mb1 YK€ TOBOPpHUIIH, COXPAaHUTh 3HAUYCHUA HCKOTOPBIX ICPEMCHHEBIX, HCIIOJIB3YEMBIX BO BHYTPCHHEM 6J'IOKC, npu
BBIXOJIC M3 3TOTO OJIOKAa MOXHO, OMUCAB 3TU MMEPEMEHHBIC BO BHEITHEM OJIOKE M HE OMUCHIBas BO BHyTpeHHeM. OHAKO
MEXIy 3TUM CIIOCOOOM M CIIOCOOOM, OCHOBAaHHBIM HAa HCIIOJB30BAHWM OMHCATENS COOCTBEHHBIH, UMEETCS CICAYIONIee
paznmnume. [Ipu nepBom criocoOe yka3aHHBIC MEPEMEHHBIC OYAYT AOCTYIHBIMH JUIsl BCEX NPYTHX OJIOKOB, BXOMISIIUX B
COCTaB BHEIIIHErO OJIOKAa, B KOTOPBIX 3TH TEPEMEHHBIC HE OINMUCAHBI;, MPU BTOPOM CIOCOOE 3TH TEpPEeMEHHbIE OYIyT
HEJIOCTYITHBI HUKOMY, KPOME OIEPaTOpOB CBOETo OJIOKA, Na)Xe €CJIM T€ K€ WIACHTU(DUKATOPHI OYAYyT HCIOIL30BaHBI B
Ipyrux OJOKax W OMHMCaHbl BO BHemIHeM Oioke. Takum 00pa3oM, MOKHO 000OMTHCH 0€3 COOCTBEHHBIX MEPEMEHHBIX, HO
3TO MOTPeOYET HEKOTOPOTO COTTIACOBAHMS MCIONb30BaHHS OOIINX MEePeMeHHbIX. Ecnu ke kakoii-To cocennuii 010k (T. e.
OJIOK, BXOJISIIIUI B COCTAB TOTO )K€ BHEIHETo OJ0Ka) OyIeT UMETh OMUCAHHBIMH TE€ JKE TIePEMEHHbBIE, KOTOPBIE OMUCAHBI
BO BHEIIHEM OJIOKE, TO BHEIIHHE 3HAYCHHUS ITUX MEPEMEHHBIX OYIyT HEIOCTYITHBI OMEpPaTopaM BHYTPEHHETO OJOKa, a
BHYTPEHHHE MIEPEMEHHBIC Oy IyT HEJOCTYITHBI ONIEPATOPaM BHEITHETO OJI0Ka.

TakuM 00pa3oM, MOBTOPHOE OMHCAHHWE OMHMX M TEX JK€ TEePEeMEHHBIX BO BHYTPEHHEM W BHEIIHEM OJIOKax
YCTaHABIMBACT MOJHOE PA3IMINe MKy BHEIIHUM U BHYTPEHHUM HCIOJIb30BAHHUEM STHX MEPEMEHHBIX TakK, KaK eClu Obl
3TO OBLIM COBEPIICHHO Pa3HbIC IEPEMEHHBIC.

Jlokaau3anusa MeToK

Metku B AJII'OJI-porpaMMax CrelyajibHO HE OMKCHIBAIOTCS, a BBOAATCSA B JCHCTBUE MpH MHosBiacHUHA. O0IIacThIO
JICUCTBUSI METKH SIBJIIETCS Ta COBOKYIHOCTH OIEPATOPOB MEpPexoja, KOTOpble MOTYT BECTH K OIEpaTopy C JaHHOH
METKO. C‘-II/ITaeTCSI, qTo O6HaCTLIO IIGfICTBI/ISI METKH SBJIAETCS TOT BHEIIHUU 6JIOK, B KOTOpPpOM TaKas MCTKa SABJIACTCA
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eIMHCTBEHHOW. Ecnmu omHa M Ta e METKa HCIOIB3YeTCS W BO BHYTPEHHEM M BO BHEIIHEM OJIOKaX, TO OIMEPaTOPHI
nepexo/ia, HaXoJIAIINeCs BO BHYTPEHHEM 0JIoKe, OyyT BECTH K BHYTPEHHEH METKE, a BO BHEIIHEM 0JIOKE — K BHEIITHEHH;
IIPH 3TOM HEBO3MOXXHO OYJIET OCYIIECTBUTH IEPEXOJ] K OINEpaTopy BO BHEIIHEM OJIOKE, MUMEIONIEM 3Ty METKY, W3
BHYTPEHHHUX OJIOKOB, MMCKOIIUX BHYTpH ce0s omeparop ¢ Takol ke merkoid. Kak yxke roopmiock, B AJII'OJle He
JIOITYCKAIOTCS TIEPEXOIbl U3BHE K OTJIEIBHBIM OIIEpaTopaM, BXOJSIIMM B COCTaB Oyioka. Ilepexopl MOTYT OBITh TOJIBKO B
Havano Oyioka. BBIXOnbI ke W3 BHYTPEHHHX OJIOKOB K JPYTHUM OIEpaTopaM, BXOASAIIMM B COCTaB OJHOTO U TOTO XKE
BHEILIHETO OIepaTopa, JOIMYCTUMBI, €CJIA IIPU STOM BBITIONHSAIOTCS YKa3aHHBIE BBIIIE MTpaBUiIa JIOKATU3aluKd METOK.

Onucanus npouexyp

CTpykTypa onucanuii npouexyp. Kaxmas mpormemaypa, ucroib3yemas B 0JI0Ke, JODKHA UMETh B Hadalie 3TOro OJioka
WU KaKoTo-HUOYIb BHEITHET0 OJI0Ka, BKIFOYAIOIIETO JAHHBIN OJIOK, ONMHMCAHKWE, KOTOPOE ONpeAeIIeT MOPSI0K BXoaa B
TIPOTIE Iy PY M ACUCTBUS, BRITOHSIEMBIC TTporierypoii. Omrcanus IpOoIeayp ABISIOTCS SAUHCTBEHHBIM BHIOM OTMCAHHH, B
KOTOPBIX MCIIOIB3YIOTCS OIEPATOPhI, 00pa3yIoIIKe Tak Ha3bIBAEMOE TEJIO POy PHI.

CHHTaKCHUC ONKCAHUS TPOLEAYPhl UMEET BUII:

<(opMmanbHBII MapameTp> : : = <HICHTUPHUKATOP>

<cnucok (opMalbHBIX MapamMeTpoB™> : : = <(opMaJbHBIH Tapamerp> | <CHUCOK (opMallbHBIX TapaMeTpoB>
<OorpaHHuuTeNlh TMapaMmeTpa™> <(opMaJbHBINA MapaMeTp>

<COBOKYITHOCTbH ()OPMaJIBHBIX MMAPAMETPOB™> : 1= <IyCTO> | (<CHHCOK (OPMaNBHBIX TAPAMETPOB>>)

<CIHUCOK HMICHTU(PHKATOPOB™ : : = <HJEHTU(PHUKATOP> | <CIHCOK UIACHTU(PHKATOPOB>, <UAECHTH(UKATOP>

<CIUCOK 3HaUYCHHI™> : : = 3HAYeHHe <CIIHCOK HICHTUPHUKATOPOB™>; | < IMyCTO >

<cneuuUKanus> : : = CTPOKA | <TUI> | MACCUB | <TUI™> MACCHUB | MeTKa | MepeKIIoUYaTeb j mpoueaypa | <tum>
npoueaypa

<COBOKYIHOCTh CHEHU(PUKAIMKA> : : = <mycTO> | <cneuuuKauus™> <CIHCOK WACHTH(PHUKATOPOB™>; | <COBOKYITHOCTb
creunpuKanuii™> <creuupuKanus™> <CIUCOK HACHTUPHKATOPOB>;

<3aroJOBOK MPOLENyphr> : : = <HACHTU(HUKATOP NPOLEAYPH> <COBOKYIHOCTbH ()OPMAJIbHBIX MapaMeTPOB>; <CIIUCOK
3MavYenuil™> <COBOKYHHOCTb ClieHUbHKaLui™>

<TeJIo MpoLenypsl> : : = <omepaTop> | <kom>

<omMcaHHWe MPOLEAYPHL> : : = Mpoueaypa <3aroJI0OBOK MPOLEAYPh> <TeJI0 MPOLeIypbl> | <TUIL> mpoueaypa

<3aroJIOBOK NPOLEAYPhI> <TEN0 NPOLEAYPhl>

OrnepaTopsl, BXOAAIINE B COCTAB TeJa MPOIEAYPhI, YKa3bIBAIOT T€ JCHCTBUS, KOTOPHIC TOJKHBI BBITOTHSITHCS
MIPOLENYPOH.

B AJII'OJle mpexycmaTpuBaroTCs IBE BO3MOXKHOCTH TIPEICTABJIICHHS Tella IMPOIEAYpPHI: 3alich HEOOXOIMMBIX
oneparopoB Ha sa3bike AJII'OJI unu npeacTaBieHue Tejla MpoLeIyphl Ha KaKOM-TO JAPYTOM SI3bIKE, HallpUMeEp, B BUIE
MAaIlllMHHOM MporpaMMbl i1 KOHKpeTHOM wMamwuHbl. [locnemHee mpencTaBieHUE HA3BIBAETCSA MPEACTABICHUEM
MPOLEAYPHI B BUC Koaa. Takum oOpa3oM, MOHITHE «KOI» sBIsieTcs He onpenensiemoi Ha AJII'OJle cuHTakCHUYECKOM
e IUHUIICH.

TUNMUYHBIMU TIPUMEpaMHU TIPOIEAYP, 3aJ]aBaeMbIX Cpa3y B MAIIMHHOM KOJE, SBIISIOTCS MPOIEAYPhl BBOJA M BBIBOJIA
JIAHHBIX, OOMEHA MEXIy 3allOMHHAIONMME ycTporcTBamMu. OmnpeiencHus TaKuxX MPOUEAYP-KOJOB OYIYT JaHbI HUXKE
npu uznoxkennu AJII'9Ma.

Cnucok 3HAYEHUH M COBOKYIHOCTH CHCIU(UKANHMA HE SBISIIOTCA O0A3aTeIbHBIMH YacTIMH BCEX 3ar0JIOBKOB
npouexyp. 1JIs MHOTHX TIPOLIETYp OHH MOTYT OTCYTCTBOBATb.

B kadectBe (hOopMaNBHBIX IMapaMeTPOB MOTYT (PUTYPHPOBATH TOJIBKO MACHTH(DHKATOPHI, a B Ka4ecTBE (DAKTHICCKUX
IapaMeTpPOB, YKa3bIBAEMbIX B OOpAIIEHUAX K IIPOIIEAypaM, MOTYT HCITOIb30BATLCS TAK)KE BBIPAKECHUSA U CTPOKH.

KonmndecTBo (pakTHUECKHX IMapaMeTpOB B OOpaIlIeHUH K IPOLEAype TOJKHO OBITh PaBHO YHCITY (BOpMaTbHBIX
rmapamMeTpoB B 3arojiopke mporenypbl. CooTBeTcTBHE (POpPMANTBHBIX M (aKTHUECKUX IapaMeTPOB yCTAHABIUBACTCS
IyTEM UX TTEPEUHCIICHUS CJIeBa HAMIPABO.

dopManbHBIC TIApaMETPHI, MEPEUHCICHHBIC B 3aroJIOBKE, SBISMIOTCS O0O3HAUCHHUAMH IEPEMEHHBIX WIH APYTHX
00BeKTOB (IepeKIIrYaTeIeii WiIu MPONeAyp), KOTOPhIE UCIONIB3YIOTCS B OllepaTopax Teia mpouexypsl. [Ipu oOpameHun
K TIpOIeAype KOHKPETHBIH CMBICT Ka)XI0T0 (POpMaIBHOIO IMapaMeTpa 3adacTcsl COOTBETCTBYIONUM eMy (haKTHIECKUM
mmapameTpoM. [1pu 3ToM BO3MOJKHEI JIBa CTII0C00a KOHKpETH3AINH (GOopMaIbHBIX ITapaMeTPOB:

a) KaxaoMy (opMajibHOMY MapamMeTpy MNPUCBAMBACTCS YHUCICHHOC 3HAYCHHE COOTBETCTBYIOIIETO eMYy
(haKTHUECKOT0 IapaMerpa, KOTOPOE BBIUMCIACHO K MOMEHTY oOpalleHHs K MpoIeaype. DTOT CIocoO Ha3bIBAETCS
KOHKpeTH3auuei (opMalIbHBIX TapaMeTPOB 3HaAUE€HUEM (BBI30B 110 3HAUYEHUIO);

0) kaxaplii (OpMajJbHBIA MMapaMeTp 3aMEHICTCS B TeJie NPOICAYyPbl COOTBETCTBYIOIIUM €My (haKTHUSCKUM

napamerpoM. [Ipu 3Tom (Tak kak (hakTUYECKHE MapaMeTpbl MOT'YT OBITh CJIOXKHBIMHU BBIPAXKECHUSMH) TaM, TI€ BO3MOXKHO H
HEO0OXO0MMO, (aKTHUECKUE TapaMeTphl 3aKIIOYaroTCd B CKOOKW. Takoil crmoco0 Ha3bIBaeTCs KOHKpETH3AIUeH
(hopMaNbHBIX TAPaMETPOB HAMMEHOBAHHEM (BBI30B [0 HAUMEHOBAHUIO).

Jis omHOW M TOW e MpoueAyphl BO3MOXKHO IMPHMEHEHHE cpa3y O0OHMX CIIOCOOOB, MPH 3TOM YacTh (POPMATBHBIX
MapaMeTpoB KOHKPETHU3MPYETCS 3HAYCHUEM, a 4acTh — HaWMEHOBaHWEM. J[s ykazaHus Toro, kakue (hopMasibHBIC
napaMeTpbl JOJDKHBI KOHKPETU3MPOBATHCS 3HAUECHUEM, B 3arOJIOBKE MPOIEAYPHl MUIICTCS CHEIU(PUKATOP 3HAYEHHE,
Iociie KOTOPOTO TMEPEUUCIIIIOTCS COOTBETCTBYIOIINE (DOPMaIbHBIC MapaMeTphl. DTOT MEPECYCHb HA3bIBACTCS CIHCKOM
3HAUYCHUU:

<CIIMCOK 3HAYCHUII> : : = 3HAYeHHe <CITUCOK UJCHTH()HUKATOPOB >; | <mycTo>

<CIHCOK HJICHTU(PUKATOPOB™> :: = <UJCHTU(DUKATOP> | <CIIUCOK HICHTH(PHUKATOPOB™>, <UACHTU(UKATOP>

Hnst Bcex (GoOpMaNbHBIX MMapaMeTpoB, NMEPEUUCICHHBIX B CIMCKE 3HAYEHHH, 00s3aTeNbHO JIOJDKHBI OBITH 3a/aHbBI
cnenuduKanyMM, T. €. YKa3aHbl BUIBl U THUIBI OOBEKTOB, KOTOPBIC NPEICTABIAIOTCS HWACHTU(UKATOpAMHU. OTH
cnenupuKanud 00pa3yloT YETBEPTYI0 COCTAaBHYIO YacTh 3aroJioBKa MPOIEAYPhl, HAa3bIBAEMYH) COBOKYITHOCTBIO
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creru(uKaryii;

<COBOKYIHOCTh CHeUUPUKAIUIL> : : = <myCcTO> | <cIeIUPHUKAIUI> <CHUCOK UACHTU(UKATOPOB™>; | <COBOKYITHOCTh
cnenupuranmii> < crernupuKanus> <CIIUcoK UACHTU(OUKATOPOB >;

<crenuuKanus> : : = CTPOKA | MeTKA | MepeKIIYaTe/ib | MAaCCUB | poUeaypa | <rur> | <TUI> MaCCHB | <THIT>
npoueaypa

[Mocneannii Buj crnenupukanuii UCHONb3yeTcs s npolenyp-dyHkimii. Kpome 00s3aTelnbHOrO ykazaHHS IS
(hopMalTbHBIX TApaMeTPOB, MEPEUNCICHHBIX B CIHCKE 3HAYCHHH, CHEMU(UKAIIMH MOTYT YKa3bIBAThCA M JUISI IPYTHX
(hopMalbHBIX TApaMETPOB, HE IICPECUUCIICHHBIX B CIIUCKE 3HA4YeHWH. OTO OBIBaeT HEOOXOAMMO MJIS YIPOIINCHHUS
ABTOMATHYECKOTO0 MPOrpaMMHPOBAHHUSA MPOLEIYPHl TPAHCIATOPOM. SICHO, YTO IPOrpaMMHPOBAHUE IMPOLEIYP TOJDKHO
OBITH CJCIIAaHO HE3aBHCHMO OT BHJA KOHKPETHOrO oOpameHus K Hell. BooOrne roeops, oOpalleHHe K IpoIeIypaM
COZIEPKHUT JOIIOJTHUTEIBHYI0 HH(POPMAIIUI0 0 XapaKTepe O0OBEKTOB, ¢ KOTOPBIMH JOJDKHA paboTarh mpouenypa. Takoi
uHpoOpManueld SBISIOTCS OIMCAHMS, OTHOCAIIHECS K (DaKTHUCCKHM IapaMeTpaM, YKa3aHHBIM B OOpalleHUsX. OTH
ONUCAHUs HAaXOAATCS JUOO B TOM OJIOKE, M3 KOTOPOTO IIPOHM3BOIUTCS OOpaIlleHHe K Mpolexype, Ju00 B OTHOM H3
BHEITHUX OJIOKOB. Tak Kak MpOIEAYPhI pACCIUTHIBAIOTCS T1a UCITOJIB30BaHUE UX B Pa3HBIX MECTaxX MPOTPaMMBI (B pa3HBIX
0JI0Kax), TO B CBOEM ONHMCAHWUU OHHU JIOJDKHBEI COAEPKaTh CBEICHHS, HAKJIAJBIBAIOIINE HEOOXOMUMEIE OTpaHUYCHHUS Ha
XapakTep OoOpamieHuii K HUM W OOECIEYHBAIONINE BO3MOXXHOCTH IPOTPAMMHPOBAHUS TPOIEIYPHl HE3aBHCHMO OT
OCTAIILHBIX YacTel mporpamMmbl. st 3TOW menu W CiayKaT crenu(uKanmy, KOTOphle HaKJIaJbIBAIOT HEOOXOIUMBIC
OI'paHUYCHUA Ha d)aKTI/I'-IeCKI/Ie mapaMeTpbl U TEM CaMbIM 06eCHe‘II/IBaIOT O6H1HOCTB B IIOCTPOCHUHU U HCIIOJIb30BAHHUU
JIAHHOU MPOLIENYPBHI.

Jloxaim3anusi BeJIMUMH B mpoueaypax. Baxnoi (yHKIHeH CrcKa 3HAYCHUH SBIISIETCS JIOKATU3aLKs IECPEeUnCICHHBIX
B HEM BEIIMYUH B Teje Mpoleaypsl. [Ipm 3TOM mpouenypy ciemyeT paccMaTpuBaTh Kak OJIOK, XOTs BHEIIHE OHA HE
odopmisieTcs B Buae 010ka. Bee (hopmanbHBIE TapaMeTphl, IIEPEYNCIIEHHEBIC B CITUCKE 3HAYCHHH, SIBJISIOTCS JTOKAILHBIMU
110 OTHOIICHHUIO K TEIy JAHHOMW IMpOIeAyphbl. DTO 3HAYUT, YTO IMPH BXOJE B MPOIECAYPY OHU IOJYYAIOT ONpEICICHHBIC
3Ha4YeHUs. B mporiecce BBHIMONHEHUS TPOIEAYPhl 3TH BEIHMYMHBI MOTYT M3MEHSATHCS ONEPAaTOPaMH, BXOISIIUMHU B TEJO
MIPOIETyPhI, HO COOTBETCTBYIOIINE UM BEIIMYUHBI, HAXOSAIIMECS BHE MPOLEAYPHI, OYIAYT OCTaBaThCS HEU3MCHHBIMU, T. €.
OyIyT COXpaHATh TE 3HAUYCHMs, KOTOPbIE OHM HMMEIH B MOMEHT BXojJa B mpolenypy. llpu BeIxoje W3 TpPOIETYpPHI
3HAYCHUSI JIOKAJIBHBIX OOBEKTOB OyAyT TEPATHCS, MOATOMY Pe3yJbTaThl pabOThl MPOICIYpPhl HENb3S MEePEUUCIATh B
CIIMCKE 3HAYCHUM.

dopmanbHBIe TIApaMETPhI, KOHKPETHU3UPYEMble HAUMEHOBAHUEM, HE SBJISIOTCS JIOKAJTHHBIMH II0 OTHOIICHUIO K
JaHHOM mpotieaype. Ecnu npy BHIMOIHEHNN TPOIIeAyPhl COOTBETCTBYIONINE UM (haKTUIECKHE MapaMeTphl N3MEHSIOT CBOE
3HAYeHHE, TO M3MEHEHHUS PacIpOCTPAHSIOTCS Ha BeCh OJIOK, B KOTOPOM OITMCAHBI 3TH (pakTmueckue mapamerpsl. [Ipu
BBIXOJIE€ U3 MPOLEAYPHI TaKre 0OBEKTHI COXPAHAIOT TO 3HAYEHHE, KOTOPOE OHU MOJMYUYHIIN B Tipotienype. Kpome 00beKTOB,
MIEPEYUCIIEHHBIX B CIUCKE (POPMATBHBIX MapaMeTPOB, B TeNE MPOLEAYPhl MOTYT UCIOIB30BATHCS Pa3IHMYHBIE OOBEKTHI
0e3 yka3aHHus WX B CIHCKe (hOPMAIBHBIX MapaMeTpoB M, €CTECTBEHHO, 0e3 cruernudukanuu. TakuMu 00beKTaMH MOTYT
OBITH TIPOCTHIE TIEPEMEHHBIC, MACCHBBI, MEPEKII0YaTeNd, Mpoleaypsl. Bce 3TH 0OBEKTHI MOKHO pa3fefuTh Ha JBE
TPyONbl: a) OOBEKTHI, ONHCAHHBIE B OJIOKE, SBISIOMIEMCS TEIOM IMPOIEAyphl. 37ech MBI yXe WMeeM B BHIy HeE
BOOOpakaeMblid, a SBHBEIM OJIOK, odopmieHHBIH 1o BceM mpaBuiaaMm AJII'OJla. Takne oOBEKTHI, €CTECTBEHHO, OYIyT
JIOKaJBHBIMH JIJIS1 3TOTO 0J10Ka; 0) 0OBEKTHI, HE ONMMCAHHBIC B OJIOKE, SBIISIOMIEMCS TEJIOM TIPOIICYPHI, M HE SBIISIONTHCCS
(hopMabHEIMU MTapamMeTpaMu. Takue riaoOaidbHBIC IO OTHOIICHHWIO K MPOIenype OOBEKTHI MOJKHBI OBITH 00S3aTEIHHO
ONHCaHbl B KaKOM-HHOY/1b BHEUIHEM OJIOKe, BKJIIOYAIONIEM B ce0si OJIOK, CoAepKalluii OMHCaHue JaHHON MPOLEayphI,
WIK B cCaMOM OJIOKe, COZEpIKaIleM OMUCAHUE MPOLEAYPHI, T. €. 00JACTh JACHCTBUS ONMUCAHUN TaKUX OOBEKTOB JOJDKHA
00513aTeIbHO PaCIPOCTPAHATHCS Ha OJIOK, CONEPIKAIINN ONMUCAHUE TAaHHOW TPOIICTyPHbI.

OTcroia BBITEKAeT, YTO BCE OIUCAHMS THIIA, MACCHBOB, NEPEKIIIOUYATENICH W MPOLEAYp, COACPKAIIMeCs B Hadaie
JAHHOTO OJI0KA, MOTYT HCITOJIB30BAThCS JIFO00H IIPOIIEAY PO, OMUCAHHOM B 5TOM OJIOKE.

3ameTuM, 4YTO Crelu(UKaTop COOCTBEHHBI MOXKET HCIIOJB30BAaThCS B TEJE MPOILEAYPhI, €CIH 3Ta MpOoIeaypa
odopmiieHa B BHAEC OJIOKAa; NMPHU STOM OH JEHCTBYET TaK K€, KaK eclii Obl OH HCIIOJIh30BAJICI B OOBIYHOM OJIOKE
pOrpaMmBel.

PaccmoTpum mpumep mpolienypsl € JIOKaJIU3auuend MepeMeHHbIX EPEUNCIEHHbBIX B CIIUCKE 3HAUCHUI:

HAYaJI0 BelleCTBEHHBIE 11, X, V), Z, P, ¢,

BelllecTBeHHAas1 mpouenypa I/ (a, z, 0);

3HaA4YEHHeE ¢, z; BelleCTBEHHOE ¢, z, (;

I=(a+ytmxQ/(z+y)

KOHeI
3aMeTnM, YTO BeJMYMHA R JMOJDKHA OBITH OmKMcaHa B KakOM-HHOyIb BHEIIHEM OJoke. BrimonHeHHWe MoCiemaHero
omepaTopa TPHCBAWUBAaHMs, HCIOJNB3YIOIETO B MPaBOM YacTh Mpouenypy-QyHKuuio [/, Oyner 5SKBHBaJIEHTHO
BBIIIOJIHEHUIO CIIEAYIOIIET0 COCTABHOIO OIIEpaTopa:
HAYaJ10 HA4YAJI0 BellleCTBEHHOE d, Z;
a:=5;z:=100; I[l:=(a+y T m)X g/z+y)
KOHel; R: = I] +z1 m KoHel

B tene nmpoucaypnl 11 HCIIOJIB3YIOTCA MNEPEMCHHLBIC a, Z, Q, SABIIAIOIIUECCS (I)OpMaHLHBIMI/I napamMeTpamu, u
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IIEpEMEHHBIC 71 | ), SIBJISAIONMINECS T7100aIbHBIMU ITEPEMEHHBIMH 110 OTHOIIICHHIO K 3TOH Mporeaype. Kpome Toro, B 6110Ke,
cozeprKalleM 3Ty MPOILEaypy, OMKHCaHa MEpEeMEHHas z, KOTOpas COBIAAAeT 1Mo 0003HAYCHHUIO C OJHUM U3 (POPMaIbHBIX
mapaMeTpoB. JIBa (opMalbHBEIX TapaMeTpa a W z KOHKPETU3HPYIOTCSA 3HadYeHHEeM, a oAuH () KOHKPETH3HPYETCS
HAMMCHOBAHHUEM.

IIpu BBIXOAE W3 TPONEAYPH TEPEMEHHAs z MOJYYUT NpEeKHEEe 3HAUYCHHE, a IMEepeMeHHas g OyJeT WMETh
HEOTpeeIeHHOe 3HaueHue. [lepeMeHHast z, UCIOab3yeMas B Telle MPOIEeaAyphl, OyaeT UMETh 3HaueHHe (aKTHUECKOIO
nmapamerpa p = 100, a mepeMeHHas z, HCIOJb3yeMas B OIepaTope MpUCBauBaHUSA R: = ..., OyJeT UMeTh TO 3HAYCHHE,
KOTOpPOE €i OBLII0 MPUCBOCHO Mepe]T BHIMOJHEHUEM IAHHOTO OrepaTopa IMpucBanBanus, T. €. Z = 20.

B cooTBeTcTBMM ¢ mpaBWiIaMH JOKaJdW3allMU ACHCTBHM ONHMCaHWUN B OJOKax BCE OIMCAHUS, ITOMEIICHHBIE BO
BHYTPCHHUX 6HOKaX, HC OKa3bIBAKOT BJIUAHHUSA HAa BHCUIHUC 6JIOKI/I " IIOOTOMY HECIIb3s O6paTI/ITI)CH U3 BHCIIHEIO 6J'IOK3 K
mporeaype, OMHUCAaHHOH BO BHyTpeHHeM Oioke. HaoOOpoT, M3 BHYTPEeHHHX OJIOKOB B OOIIEM Clydae BO3MOXKHBI
oOparlleHus K IpoLeaypaM, OIMMCAHHBIM BO BHEIIHMX OjoKaX. IIpu 3TOM ecliy B HpOIEAypPE UCIONb3YIOTCS II00aIbHbIE
BCIINYMHBI, HC SBJISAIOIIHCCA d)OpMaJ'IBHBIMI/I nmapaMeTpamMu, HO COBIIaJarOIIMEC 110 BUAY C BCIMYMHAMHU, OIMMCAHHBIMHU B
TOM BHYTpEHHEM OJIOKe, M3 KOTOPOr0 COBEpIIAeTCs OOpallcHHEe K MPOIEeaype, TO IPH BBIITOJHEHUU IMPOLELYPHl 3TH
BCIIMYKWHBI IIPUHHUMAIOT TC 3HAYCHHA M CMBICJI, KOTOPBIC OHHM HMCIM BO BHCIIHCM 6HOKe, coacpiKaeM OITMCAaHHC
nponeaypbl. CieayeT noauepKHyTh, YTO 3TO MPABHIO OTHOCUTCS TONBKO K HEJIOKAIBHBIM JJIS MPOLETyPhl BEJIMUUHAM,
HE SIBISIOMMUMCSA (OpMaIbHBIMHU TapaMeTrpaMu. UTo ke KacaeTcs (OpMajbHBIX IapaMeTpoB, TO BO BCEX CIIydasx
obpamieHuss K TMpoIeaypaM, B TOM YHCJI€ U3 BHYTPEHHHMX OJOKOB, KOHKpeTH3aIus (OPMAaIbHBIX MapaMeTpoOB
(haKTHYECKUMU MPOUCXOANUT C MCIIOJIH30BAHUEM OIUCAHUHN TOro OJI0Ka, U3 KOTOPOTO IIPOM3BENICHO OOpalleHUe, U TeX
ONMCAHWKM BHEMIHUX OJIOKOB, IEHCTBHE KOTOPBIX PACIPOCTPaHSICTCS Ha OJIOK, COACPIKAIUi oOpalleHHe K MPOLeaype.
Taxum 00paszoM, obpalleHre K Ipoleaype Kak Obl HeceT ¢ co00¥ BCIO HEOOXOAUMYI0 MH(OPMAIIHMIO O IMapaMeTpax s
PpaboTHI IPOIIEIYPHI, B3ATYIO U3 TOrO 0JIOKA, TI¢ MOMEIACTCs 3TO 00paleCHHE.

PaccMoTpuM mpuMep HEKOTOPO# MpOLEAyphl, ONMMCAHHONW BO BHEIIHEM OJIOKE M HCIIOJNB3yeMOHW BO BHYTPEHHEM
OJI0KE.

A:HayvaJio BelleCT3eHHbIE b, X, V), z;
BellleCTBEeHHas npoleaypa p (a);
3HAYEeHHE ¢, BeIeCTBEHHOE d;
HAYAJO0 X: =axXx; p:=x|2+y KoHel;

KOHEIL.....00eeeeeeese. KOHEII

Brmmonaenwne mporexyps! OyAeT SKBUBAJICHTHO BBHITTOHEHUIO OJIOKA!
HAYAJI0 BEL[eCTBEHHOE ¢

a:=10; x:=ax15; p:=x12+10
KOHell

IIpy BBIIOJHEHHWH OIIEPATOPOB TENIA MPOLECAYPHl MCIIOIB30BAHO 3HAUYEHHE BeMMUYuHBl b =. 10 (ABIsrOLICHCS
(hakTHYECKUM IMapaMeTPOM), ITOJIYyUYSHHOE BO BHYTPEHHEM OJI0Ke, uMmeromeM MeTKy B. Takas ske BemnuuHa b, onmrcaHHas
BO BHEIIHEM 0jI0Ke, uMeeT 3HadeHue b = 50. B 1o ke BpeMs riio0ajibHast IEPEeMEHHAs X B TEJIE MPOLEAYPhI UCIIOIb3YETCs
CO 3Ha4YeHHEeM X = 15, MOJYYCHHBIM BO BHEIIHEM OJIOKE, XOTS Takas ke IepeMCEHHas X, ONHCAaHHAas BO BHYTPEHHEM
610ke, umeet 3Hauenue 100.

Iopsinox BbIMOJHeHUsI Tpouexayp. [Ipu peamm3anmuu B TporpaMMme KaKoro-HHOyAb OOpamieHHus K MpoIemype,
onucanHor Ha AJII'OJle, ¢ moMomIp0 ollepaTopa MPOUEAYpPhl WIIM yKa3aTelds (YHKIIUH BBIIOJHSIOTCS CIACAYIOIIUE
JIEUCTBUS:

a) QopManbHBIC TapaMeTphl, IMEPEUYNCICHHBIC B CHHCKE 3HAYCHWH, KOHKPETH3UPYIOTCS 3HAYCHHEM, T. €. UM
TIPUCBANBAIOTCS 3HAYCHUS COOTBETCTBYIOMHNX (haKTHUECKHUX TTapaMeTPOB;

0) ocrtaibHBIC (OpMalbHBEIC TapaMeTphl, HE IIEPEUHCIICHHBIE B CIHCKE 3HAYCHHH, KOHKPETU3UPYIOTCS
HauMCHOBaHHUEM, T. €. BE€3AC B TCJIC MNPOLCAYPBI BMECTO HHX IIOACTABJIAIOTCA BBIPAXKCHUA HIIN I/II[CHTI/Id)I/IKaTOpLI
COOTBETCTBYIOMUX (haKTUUECKUX TTApaMETPOB;

B) BBINIOJIHSCTCS OIEPaTOp, COCTABIISIONINI TEIO MPOIEAYPHl, TaKk KaKk eclii Obl OH HaXOAWICS ¢ OJIOKe, B KOTOPOM
HaxOJHTCS ONMHMCAaHUE JAaHHOM MPOIEAYpPHl, B K HeMy ObLI OBl COBEpPIICH Mepexo/ MPU ITOMOIIH oIlepaTopa Iepexoia 13
TOT'0 MECTa, IJIe HaXOUTCS OTepaTop MPOIeAYPhl WIIH yKa3aTelb (PyHKIINH,

I) €CIIH B TeJe IPOLEAYPhl HE COACPIKUTCS OIepaTop Mepexoa, BEIBOIAIIMKA M3 3TOH MPOILEIyPhl B KAKOE-TO IPYroe
MECTO MPOrpaMMBbI, TO TIOCJIC OKOHYAHMS MPOIEAYPHI BBHITTOIHAIOTCS OYepEIHbIC ISHCTBUS MPOTPAMMEBI, T. €. OTIEPaTOPhI,
CJICIYIOIIHUE 32 TAHHBIM OIIEPaTOPOM MPOIEYPhI WIIH yKa3aTelleM (yHKIIHH.

Poub cnenundukanmii ¥ cnucka 3HaAYeHUH
CrenmuKkanuy B OMMCAHUY MPOLENYPhl HAKIAABIBAIOT OINPEe/ICHHbIE OTpaHUUYCHHS Ha (haKTHUECKHE MapaMeTphl.
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Kpome Toro, cam xapakTep HCIIONB30BaHHUS Pa3IMYHBIX MEPEMEHHBIX M JIPYTHMX OOBEKTOB SI3bIKa B TEJE MPOLEITYPHI
TaK)Ke MPEIbIBISET ONpeAe/IeHHbIe TPEOOBaHMs K (PAaKTHUECKUM IapaMeTpaM, KOTOpPhIe MOTYT 3aJ1aBaThCs IJIs JaHHOM
nponeaypbl. O0e IPyIIbl OrpaHUYCHUN WUTParOT B OOIIEM OJHY M Ty K€ pojb. MOXXHO CKa3aTh, YTO OTpPaHUYCHUS,
CBSI3aHHBIC C XapaKTEPOM MCIIOJIB30BaHHS OOBEKTOB B Telle MPOICAYPHl M XapaKTepOM OOpaIlleHHH, SBIAIOTCS Oojce
ITOJIHBIMHU, YEM OrpaHUYCHHS, 3aaBaeMbI€ B SBHOM BHE CHCIU(UKALMAMH, TaK Kak Creiu(UKALMK HE OXBaTHIBAIOT
BCEX BO3MOXKHBIX CITydaeB HCIIOJIb30BaHUS 00heKTOB. [103TOMY Beer/ia mpy COCTaBIICHUH WIIH UCIIOJIB30BaHUH IIPOIIEAYP
HY»KHO HMETh B BHIY COAEPKATEIbHYIO CTOPOHY Aeja M, MCIOJL3ys OOIMHe MPHHIUIBI JIOKAIU3alHH O0BEKTOB H
KOHKpETH3aIliH1 ITapaMeTpOB, HE JOIMYCKATh HE MPEyCMOTPEHHBIX BApUAaHTOB PabOTHI IIPOLEAYD.

OaHako TpUMEHEHHE CHEHU(UKAIMA OBIBAE€T IOJIE3HO M HEOOXOAUMO C TOYKHM 3PEHHS YIPOIIEHHS pPabOThI
TpaHCIATOpa, TaK KaK CIeNH(PHUKAINNA B SBHOM BHIC YKa3bIBAlOT THUIBI M BHABI O0BEKTOB, JOIYCTUMBIX B KadyeCTBE
(hakTHUECKHX MapaMeTpoB B mpoueaype. K dHciay OCHOBHBIX OTIpaHHYCHUH, 3aJlaBaeMBIX  CHeIU(UKALMIMH,
OTHOCSITCS:

1. Ykazanue THma (BEUICCTBEHHBIA, IENBINA, JIOTHUSCKHI) OMpEACNIeT, YTO Ai 3Toro (opMaabHOIO IapaMmerpa
(hakTHUECKHIM MapaMeTp JO/KEH OBITh BBIPAKCHHEM YKa3aHHOTO THIA. IIpM KOHKpETH3alMHM 3HAuYC€HHEM JOJKHO
MIPOM3BOAMTHCS (B CIyuae pa3jiMuMs B THUIIAX) MpeoOpa3oBaHue TUIIA K TOMY, KOTOPBIH 3a1aH CIIenn(pHKAIIUIMHU.

2. @opMmallbHOMY MapaMmeTpy, KOHKPETH3UPYeMOMY HAaWMCHOBaHHUEM M HCIIOIb3YyeMOMY B Teje MpOIEAyphl B
KadecTBe JIEBOM YacTH OIepaTopa IPHCBAaUBaHUs, MOKET COOTBETCTBOBATh B KaueCTBE (PAKTUUCCKOTO MapaMeTpa TOJIBKO
repeMeHHas (a He Oollee CII0’KHOE BEIpaXKeHHE, TaK Kak oreparopsl Buna x+y: = a +b; B AJII'OJle HegomycTUMBI).

3. ®opMalbHBEIM IapamMeTpaM, CICHU(PHUIMPOBAHHBIM KaK MAacCHBBI, JOJDKHBI COOTBETCTBOBATh (HDaKTHUCCKHE
IapaMeTpbl — MAaCCHBBI TOT'O K€ THITA, YTO U (popMalibHBIE TapaMeTphl. [IpH KOHKpeTH3auy 3HAYCHHS TaKKe MOXKET
MIPOMCXONUTD MPeoOpa3oBaHre THUIOB (IICNBIA B BEMECCTBEHHBIA HIIM HA000pOT). ECITM 3TOT MacCcHB omvcaH B OJIOKE Tela
MIpOTIeTyPHl U UMeeT (PUKCUPOBAHHYIO Pa3MEPHOCTH, TO COOTBETCTBYIOIIHMKA (haKTHUECKUN ITapaMeTp-MacCHB JIODKEH
AMETh Ty e pa3MepHOCThb. lIpm KOHKpeTH3ammu 3HaUYeHHEM (OPMAIBHBIM IMMapaMeTp-MacCUB IMPUHUMACT 3HAYCHUS
3JIEMEHTOB W TPAHMI] HHIEKCOB COOTBETCTBYIOMIETO (DAKTHIECKOTO TapaMeTpa-MacCHBa.

4. dopMalbHOMY IMapaMeTpy, UMEIOIIEMy CITeNn(DHUKAITII0 MeTKa TN HCIIONh3yeMOMY B KaueCTBE METKH B TeJe
MIPOIIE Iy PHI, TOJDKHO COOTBETCTBOBATH B KauecTBE (DaKTHUECKOTO ITapaMeTpa NUMEHYIOIIEE BhIpaKECHHE.

5. Creumdukanus ctpoka B AJII'OJle yka3pIBaeT, YTO JaHHBIN (hOpMaIbHBIM MapaMeTp MOXKET HMETh (DAKTHICCKUM
mapameTpoM cTpoky; mo mpaswiaMm AJI['OJla takue (opmanbHble TapaMeTpsl MOI'YT HCIIOJIB30BaThCSA TOJBKO B
MpoleTypax-Koaax, T. €. HanucanHsix He Ha AJI['OJle.

PaccMoTpuM posb CIiMcKa 3HAYEHUM. YKa3aHWE CMHMCKAa 3HAYCHHMH MO3BOJISIET MCIIOIL30BaTh B MPOLIEAYPE B Ka4ECTBE
HWCXOJIHBIX JIAHHBIX 3HAYCHHMS JIFOOBIX TIEPEMEHHBIX HIIH BRIpQXKCHUH, MMEIOIITUXCS B OCHOBHOM IIporpaMMe, COXpaHss X B
TO XK€ BpPeMs B OCHOBHOM IMpoOrpamMme HeW3MeHHBIMH. KpoMe TOro, MUCIoyb3ys KOHKPETH3AIUI0 3HAYCHHUEM, MOYKHO B
KauecTBe (PaKTHUECKUX IapaMeTPOB MPHMEHSTH JIIOOBIE BBIPAKEHUS, B TOM YHCJIE M A1 (DOPMalIbHBIX IIapaMeTpOB,
(UTypUpYIOIIMX B TeJAe MPOIEAyphl B KadyeCTBE JICBBIX 4YacTed ONEpaToOpoB (XOTS IIOCIEIHEe BPSA JM HMEeT
MPaKTUYCCKUN CMBICIT). SICHO, YTO KOHKpETH3allKs 3HAUCHHEM HelMpHUMEHHMA K (hOpMaJbHBIM 'TTapaMeTpaM, UIPAIOIIUM
polib HIASHTH(UKATOPOB MPOLEAYp M IepekiarouaTenei. PopmalbHbIe HapaMeTphbl, HWIPalOIIUe POJIb HMEHYIOIIHX
BBIPQKEHUM, MOTYT KOHKPETH3HWPOBAThbCS KaK HAaWMMCHOBaHHEM, TaK M 3HAYCHUEM, MPHYEM OTH MapaMeTpbl MOTYT
HCITOJIB30BAThCS IS YKa3aHHUs IEePeX00B U3 Teja MPOLEAypPhl B OCHOBHYIO IPOrpaMMYy, M B 3TOM ciaydae (popMaabHbIH
rmapameTp, KOHKPETH3NPOBaHHBIA 3HaYeHHEM, OyJeT MMETh CMBICI BHE Teja MPOIECAYPHI, T. €. B OTIHYHE OT OOIIEro
IpaBuiia He OyJIeT TOKATM30BaH B TEJE MPOIEAYPHI.

Ipumep npouenypsl

OnpeaeneHrue CyMMBI 3JIEMEHTOB, HAXOMSIIUXCS Ha TIaBHOM JUAroHaaM KBaApaTHOW MaTPHIIbl (BBIYMCIICHHE Cieaa
MAaTPHIIBI).

Onwcanue IpoIeaypHL:

npoueaypa CJIE/] (a, n, S); 3HaveHme 7;

MACCHMB ¢; BellleCTBEHHOE S; 1eJioe 7,

HAyYaJIo ueabli k; S:=0;

s k: =1 mar 1 go n nuka S: = S+a [k, k]

KOHeI[

OnepaTtop HpoIeaypsl It OOpalleHus K 3TOM MPOLEAyPe MOKET UMETh, HAIIPUMED, B, IIOKA3aHHBIH B CICAYIOIIEM
(hparMeHTe MPOrPaMMBI:

Ha4aJ10 BenlecTBeHHoe z; MmaccuB A [1 : 20, 1 :20]; uenwlid b,

b:=20,CIE/ (4, b, z); ... koHen

Brmomrenne oneparopa npouenypsl CJIE]L (4, b, z); MoxkeT OBITh IPEACTABICHO B BUAE OJIOKa:
HAYAJIO 1eJI0e /:

n:=b;

HAYaJo uesoe k;

z:=0;

s k ;=1 mwar 1 10 7 QUK

z: = z+A[k, k]

KOHeI[

KOHeI
HepeMeHHaﬂ k nokanu3oBaHa omucaHUEeM B Tele O0Ka Opoucayphl. HepeMeHHasI n JIOKAJIM30BaHa YKAa3aHUCM B

cnucke 3HavueHWH. dopmManbHBIE TapaMeTpbl a U S KOHKPETH3HPYIOTCS HAaWMEHOBAaHWEM, M PE3YNBTaT MPOIETyphI

COXpaHACTCA B BUAC 3HAYCHUA HepeMCHHOﬁ Z.
B zakmoueHne HACTOALICTO pasfciia, MNOCBAIICHHOIO ONHCAHUAM MIpoHeAyp, CICAyCeT CACIaTb CICAYIOUIUC
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3aMeyaHusl.

Bo-nepBbIX, py BBHINOIHEHUHU MPOLEAYDP, UCHOIb3YIOMUX HENOKaJIbHbIE TIEPEMEHHBIE, MOXKET MPOUCXOIUTh MHOTIA
MIPUCBANBAHNE HOBBIX 3HAUEHUM TaKUM INEPEMEHHBIM, AK€ €CJIM OHM HE SABISAIOTCS pPe3ylbTaTaMH MPOLETyphl. ITO
sIBIICHHE HOCHUT Ha3BaHUe MoO0uHOro 3¢dexra mporenypsl U ero Hy>KHO yUUTHIBATH IPH MOJIb30BAHUH MPOLETyPaMH.

Bo-BTopsix, mpasunamu AJII'OJIa nomyckaeTcs Takce HCIOJIB30BaHUE MPOLEAYp, KOTAa B IPOIECCE BBIMOIHEHUS
OTHOHM TpoLEeAypHl (IO ee OKOHYAaHHUs) MPOUCXOTUT BHOBBH OOpallleHHe K 3TOH ke Mpoleaype J100 HENOCPEACTBEHHO,
b0 dYepe3 Kakyro-HHUOyIb JAPYTrylo THpoueaypy. Takue MHOTOKPAaTHO BBI3BIBAEMBIE MPOLEAYPHl HA3BIBAIOTCS
PEKYPCUBHBIMHU. VX IpuUMEHEHHE IMO3BOJSIET B Psiie CIIyYaeB BECbMa KOMIIAKTHO 3aIllMCHIBATh aJITOPHUTMBI, HOCAIINE
PEKyPCHUBHBIN XapakTep. OIHAKO TPAHCIALMS TAKUX MPOLEAYDP CBA3aHa C JOMOJHUTEIBHBIMU TPYIHOCTSMHI M BO MHOTHX
KOHKpeTHBIX BapuaHTtax si3bika AJII'OJI oT mpuMeHeHUs peKypPCHUBHBIX MIPOLETYP OTKa3bIBAIOTCH.

4. ANMTOPUTMUYECKUN A3bIK ANFAM ONA NMPOrPAMMUPOBAHUSA
IKOHOMNYECKNX N MATEMATUYECKMX 3AOAY

B nacrosmeli rimaBe wusmaratorcs goOaeieHus k AJII'OJly, cocraBistomme BMecte ¢ AJII'OJlom copepskanue
AITOPUTMHUYECKOTO SI3BIKA ISl MPOTPAMMHUPOBAHUS SKOHOMHUYECKUX M Maremarudeckux 3amad (AJIIOM). K wHum
OTHOCSTCS:

a) BBEJCHUE CTPOYHBIX MIEPEMEHHBIX U BEIPAKEHUH;
0) BBeICHUE CPEICTB IS ONMCAHUS BU/IA TIEPEMEHHBIX U YKa3aHUS Pa3psioB;
B) BBEJICHUE COCTABHBIX IEPEMEHHBIX U COCTABHBIX MACCHBOB,

Otu n00aBICHUS CBSI3aHBI CO CICIU(UKON PEIICHUS SKOHOMUYCSCKUX 3a/1a4, KOTOPBIE XapaKTEePU3YIOTCS IOCTATOYHO
CJIOKHOHM oOpraHu3anuedl NaHHBIX (TIOCTPOCHHE WX B BUJIC TaOJHI], BEAOMOCTEH, OTYSTHBIX (OPM M T. I.), a TAKKE
0O0JIBIINM YICILHBIM BECOM JIOTHUECKUX Omepaluii (MpoBepKa pa3IudHbIX IPU3HAKOB, BBIJICIICHUE 3HAKA YMCIA U T. 11.).

3ametuM, uTo AJII'OM MoxkeT ObITh IPUMEHEH HE TOJIBKO MPH PEIICHUN MAaTEMaTHUECKUX U SKOHOMUYECKHX 3aj1ad,
HO W TIPU PEIICHUH DPA3JIUYHBIX JPYTUX WH(POPMAIMOHHO-JOTHYSCKUX 3ajlad, CBS3aHHBIX C 00pabOTKOW OOJBIINX
MacCHBOB HH(OPMAIINU, UMEIOIIEH CII0XKHYIO, HO TMOIHOCTHIO JETEPMUHUPOBAHHYIO CTPYKTypy (0OpaboTka mctopuid
0oJe3Hell B KIIMHUKaX, TOUCK HayYHOH nH(popMamu, 00paboTKa pe3yIbTaTOB SKCIIEPUMEHTOB U T. II.).

§ 10 CTPOYHbLIE BbIPAXEHUA. BN TNEPEMEHHbBIX

B pasgene, mocBsIeHHOM CTpokaM, gaeTcsa ompezeneHue ctpoku B AJII'OJle kak moOo# MoOcaeaoBaTEILHOCTH
CHUMBOJIOB, 3aKIIOYCHHON B KaBBIYKH. CTPOKH B OTIIMYHE OT UACHTH(UKATOPOB HE SBIIAIOTCS HAMMEHOBAHHMSIMU BEITMYHH,
a caMH IToA00HO YHCIIaM PEICTABISIOT COO0H KOHKPETHBIE HEUHCIIOBBIC 3HAUCHUS.

3amMeTHM, 9TO B Ka4eCTBE OJHOTO M3 CHMBOJIOB I 00Opa30BaHU CTPOK MUCIOIB3YETCs Mpo0es, KOTOPBI BHE CTPOKH
HE UMEET CMBICTIA, a B CTPOKE CIYXKHUT IJIS €€ pas3IeeHIs Ha OTACIbHBIC CJIOBA.

CTtpokaMu MOTYT OBITh (DaMHIMH W HMCHA JIIOJEH, HAaUMEHOBAHUS KAKHUX-TO KOHKPETHBIX OOBEKTOB (HM3ICIHIA,
ropojioB u T. 1.). B AJII'OJIe npeaycmaTpuBaeTcss BO3MOKHOCTh HCIIOJIB30BAaHUS CTPOK B MPOIEyPax-Ko/Iax B KaueCTBE
(bakTHUYECKMX TapaMeTpoB, B YaCTHOCTH, B IIPOIEaypaxX BBIBOJA JaHHBIX, KOTJa BMECTE C YHCJICHHBIM 3HAUYCHHEM
MEPeMEHHOW HYXXHO BBIIaTh Ha TeuyaTh U ee uacHtudurarop. OmHako 31a Bo3MoxHOCTh B AJII'OJle neranpHO He
paccMaTpuBaeTCs, TaKk K€ KaK W BECh BOIPOC O MPOIeAypax-KojaX, MOCKOIBKY CUUTACTCS, YTO JCTAIM3AIMS ITOTO
BOITpOCa J0JIKHA ITPOU3BOJIUTHCS B KOHKPETHBIX MPEICTABICHUSAX S3bIKA.

B AJII'OMe BBOIATCS, BO-TIEPBBIX, CTPOYHBIC MEPEMEHHBIC, T. €. MCPEMCHHbIC, 3HAYCHHEM KOTOPBIX MOTYT OBITh
CTPOKH (IMOAOOHO TOMY, KaK 3HAUCHHEM YHCIOBBIX IMEPEMEHHBIX SBIISIOTCS YHCIA, a JOTHYECKHX ITEPEMEHHBIX —
Joruyeckue 3HaueHus). B cBa3u ¢ atum B AJII'OMe ucnonp3yroTcs d4eThipe TUIa epeMeHHbIX. Onrcanne TUma uMeeT
BH]I

<TWIP> : : = 1eJblii | BellleCTBEHHBIH | JJOrMYeCKHUi | CTPOYHbBIH

CTpOYHBIMH MOTYT OBITH KaK IPOCTHIC MIEPEMEHHBIC, TaK M MAaCCUBBI IepeMeHHBIX. CTPOYHBIC ITepeMEHHBIC TT0I00HO
MIEPEMEHHBIM APYTHUX THIIOB JOJHKHBI OBITH OIKMCAHBI B HAYaJIe TOTO OJI0OKa, B KOTOPOM OHM HCIIONB3YIOTCA. Bee, 4To Ob110
CKa3aHO 00 00JACTAX ACHCTBHUSA ONMMCAHHH THIIOB, TIOJHOCTHIO OTHOCHUTCS M K OIHCATENI0 CTPOYHBIA. 3aMETHM, YTO B
CBSI3U C TOSIBJICHHEM OIMKcaTels cTPOYHbId B AJII'OMe uckimodaeTcst creuduKaTop ¢Tpoka, nMeroruiica 8 AJII'OJle;
BMECTO HETO B CIEIMU(UKANNUIX MOXKHO IOJB30BATHCS OITHMCATEIeM CTPOYHBIN, TaKk KaK CaMH CTPOKH WMCIOT THII
CTPOYHBIH.

Bo-BTopeix, B AJII'DMe BBOIATCS CTPOUYHBIC BRIPAKECHHS U, TAKUM 00pa30M, HCIIONB3YETCS YEThIPE THIIA BRIPAXKCHUI:
apuMeTHIecKre, JIOTUYECKHE, WMEHYIOMHUE W CTpouHble. CHHTAKCHYECKOE OIPEACIICHHE CTPOYHOTO BBIPAKCHUS
AHAJIOTUYHO OTIPEICIICHUSM IPYTHX BHIPAYKCHHM:

<IpoCTOE CTPOYHOE BBIpAXKEHHE™> : : = <CTpoka> | <mepeMeHHas™> | <ykazaTeiab (YHKIuUM> | (<cTpodHOe
BBEIpKEHUE)>
<CTPOYHOE BBIPAKECHUE™: | = <IIPOCTOE CTPOYHOE BBIPAKCHHUE™> | <yCJIOBHE™> <IIPOCTOE CTPOYHOE BHIPAKCHHUEC™> HHAYE

<CTPOYHOE BBIpAKCHHC>

SIcHO, 4TO TepeMeHHble W YyKaszaTequ (YHKIMA, SBISIONIMECS CTPOYHBIMH BBIPAKCHHUAMH, IODKHBI WUMETh THII
CTPOYHBI.
IIpumepsl CTPOK U CTPOUYHBIX BBIPAXKCHUI:

‘UBaHoB’
‘Craska [i]’
ecau rof [n] = 365 1o ‘00bIYHEBIN’ HHAYE ‘BUCOKOCHBIIH
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Onucanue BU/IAa NIEPEMECHHBIX M YKa3aHUEC paspaa0oB

B AJII'OMe cTpouHbIe TIEPEMEHHBIE 005S3aTeIbHO JOHKHBI MMETh yKa3aHHE BH[A, IMOKA3BIBAIOIIEE CTPOSHUE ITOM
MEepEMEHHON (CKOJIBKO CHMBOJIOB M KaKOTO BHIa BXOJHUT B COCTaB 3TOH IMEpeMeHHOM). UWcCIoBBIC MepeMEHHBIE (T.c.
WMEIOIINE TUIl WeJIbIH WM BEIIeCTBEHHBIH) TakKe MOTYyT HMMETh, KOTJa 3TO HEOOXOAMMO, YKa3aHHE BHJA,
MOKAa3bIBAIOIIEE, CKOJIBKO Pa3psaoB U KaKUX (IECATUYHBIX, BOCBMEPUYHBIX WU JIBOMYHBIX) BXOAHUT B COCTaB JTAHHOM
MePEMEHHOM, a TaKk)Ke MOKA3hIBAIOIIEE MOJIOKEHHE 3HAKA YUCIIa U JECITUUYHOMN 3aIaToil.

Jlornyeckue mnepeMeHHbIE, OYEBHIIHO, yKa3aHMs BHUJAa MUMETh HE MOTYT. YKa3aHHE BHAA MOTYT HMETh TOJBKO
dJeMEHTapHbIE TEPEMEHHBIE B OTJIIMYHE OT COCTAaBHBIX IEPEMEHHBIX, KOTOpPHIE YKa3aHWsA BHAAa HMETh HE MOTYT
(cocTaBHbBIE MepeMEHHBIC OYAYT PaCCMOTPEHBI HIKE). YKa3aHUE BUAA MEPEMCHHOU SBISCTCS IOTOTHCHUEM OIHCAHUS
THUTIa IepPEeMEeHKOH. J[oToTHeHHOe omrcaHue THIa OYAET BHITIISIIETh CIEAYIONIINM 00pa3oMm:

<ykazatenb cumBona>::=9|7|1 | C | A | J | | || 1410 T|I|+]-|

<MOBTOPHUTENL> : : = (<uenoe 0e3 3HaKa>)

<3JIEMEHT yKa3aHHs BUJa> :: = <yKa3aTejb CUMBOJIa> | <yKa3aTejlb CUMBOJIA™> <ITOBTOPHUTEIH>

< yKazaHue BHJA> ::= <AJICMEHT YKa3aHUs BUAa> | <yKa3aHUE BHJa> <AJICMCHT yYKa3aHHs BUIa>

<3JIEMEHT CIHUCKA THIa> : : = <UJICHTU(PUKATOP> | <UACHTU(DUKATOP> BUA <yKa3aHHE BUJA>

<CIIMCOK THMAa> :; = <3JIEMEHT CITUCKA THIa> | <CIMUCOK TUMA>, <3JIEMEHT CITUCKA THIIa™>

<THUIT> : : = [IEJIbIN | BEIIIECTBEHHBIN | JIOTUYECKU | CTPOYHBIHN

<JIOKQJIbHBIN WA COOCTBEHHBIN THUIL> : : = <TUIT> | COOCTBEHHBII <THIT>

<OomHMCaHWe TUMA> : : = <JIOKAJTbHBIH WIIK COOCTBEHHBIN TUIL> <CITUCOK THUTIa™>

B cocTaB 0OCHOBHBIX CIMBOJIOB sI3bIKa BBOJIUTCS, TAKMM 00pa30M, HOBBIH omucareah BUA. YKa3aHUC BUIa CTABUTCS 3a
UICHTU(DUKATOPOM COOTBETCTBYIOICH NIEPEMEHHON M OTHOCUTCS TOJILKO K 3TOH MEPEMEHHOM.

ITpumepsr:
ueantii P, O, S Bua 9 (5);
cTpouHbIi gata Bug 99.4 (10) 9 (4) 4;
cTpouHblii netans Bua C (5) 99;
crpounblii havumus Bua A (12) |_| 4;

PaCCMOTpI/IM CMBICJI OTHACJIIBHBIX YKaSaTeJIeﬁ CUMBOJIOB, IICPCUYHCIICHHBIX BBIIIC. HOBTOpI/ITeJIB CTaBUTCSA 3a
COOTBETCTBYIOIIMM YKa3aTeJIeM CHMBOJIA M IOKA3bIBAET, CKOJIBKO pa3 JOJLUKEH ObITh MOBTOPEH IMOAPSAI OAWH M TOT JKE
CHUMBOIJI. HOBTOpI/ITCHI/I OPUMCHAIOTCA OJI1 COKpalllCHHA ITMChbMa IIpU YKa3saHUM BHA. YKa3aTeJ'IB CHUMBOJIa 9 IIOKa3bIBacCT,
YTO HA JAHHOM pa3psAIHOM MECTE MOXET CTOSTh TOJBKO omHa Aecsatuunas uudpa (0, 1, 2, 3,4, 5,6, 7, 8 uinu 9). 7
O3HaYaeT, YTO B 3TOM pa3psiie MOXKET CTOATh TOJbKO ofgHa BochMepuuHas mudpa (0, 1, 2, 3, 4, 5, 6, 7). 1 nokaseIBaeT,
YTO B TAHHOM Pa3psiie MOKET CTOSITh TOIBKO aBonyHas rudpa (0 wim 1).

VYkazarenb C MOKa3bIBaCT, YTO B JaHHOM Pa3psiie CTPOYHON BETMYUHBI MOYKET CTOSITh JFO00H CHMBOJI.
A 03HadaeT, 4YTO B 3TOM pa3psiic MOXKET CTOATh OyKBa pyccKoro andaBuTa UiId Ipoder.

JI o3HaYaeT pas3psi, 3aHUMAaeMblii OYKBOI JTaTHHCKOTrO al(aBHTa HIIH IPOOCIOM.

|_| o3HauaeT pas3psi, 3aHATHIN IPOOeIoM,

* YKa3bIBA€T IMOMCUICHUE B JAHHOM pa3psaaHOM MECTC B IBHOM BUJIC I[eCSITH‘IHOP'I 3aIsITOH.

/[ o3Hauaer, 4TO Ha JAAHHOM DPa3PATHOM MECTe JOJDKHA CTOSTHh MOJApa3syMeBaeMas JecsSTUYHas 3amsaTas, KoTopas B
SIBHOM BHJIE HE JOJDKHA (PUTYypHpOBATH M HE NOJDKHA YUYUTHIBATHCS MPH MOJACYETE CHMBOJIOB IaHHOTO CJIOBA.

VYkazarenb ;9 ompeneiser, YTO Ha JAaHHOM Da3psAIHOM MeECTe JOJDKEH CTOSATh CHUMBOJI OCHOBAHMS JAECATHYHOM
CHCTEMBI CUMCIICHHS, a MpaBee 3TOT0 CHMBOJIa OyAeT MATH HOPSIOK 4ducia. Ykaszarenb () MPEANMCHIBACT 3aMEHY B
JaHHOM pa3psizie 3Havaleil Hupbl Ha HYJIb C OKPYTIICHHEM.

Vkaszatens /7 npeanuceiBact 3ameny npobdenamu (‘|_|") Bcex HyJel yucia, CTOSIIMX JeBee MepBOi 3HaYameH mudpbt
(Hy7b, cTOSIIIUI TIepes] MECATUYHOM 3amsITON JECATUYHON ApoOH, cuuTaeTcs 3Havaled Mupod) M CTOSIIUX MpaBee
nocieHel 3Havamei nudpsel (BIpaBo OT ASCATHUHON 3arsITOMH ).

VYkazarens + onpenernser pa3psa 3HaKa YMCiIa WM 3HaKa MopsiaKa (B IMOCIETHEM ClTydae 3TOT yKa3aTellb CTOUT TOCie
yKazaTels 19). 3HaK YKCiIa IPH 3TOM YKa3bIBaeTCs SIBHO (+ TS MOJIOKUTEIBHBIX YHCEI, — JJIS OTPUIIATEIIBHBIX ).

YkazaTenb CUMBOJIAa — UMEET aHAJIOTMYHBIM CMBICI, TOJIBKO 3HAK + Y MOJOKUTENbHBIX YHCEIl SIBHO HE YKa3bIBACTCA,
a BMECTO HETO MUIIETCS Tpoder.

VYkazarens T onpeenseT 3aMeHy B IaHHOM pa3ps/ie 3Hadamiei nudpsl Ha mpoden 6e3 OKpyTIIeHHs .

VYkazaHue BUJa MOXET HMETh B Hayaje HECKOJILKO MOJPSA HAYIIUX 3HAKOB + Wi —. [Ipu 3TOM IOJIOKEHHE 3HaKa
YHUClIa HE 3a/JaeTCs; 3HAK 4YUCIia JODKEH OBITh MOMEIIEH Ha MECTO HYyJIs, CTOSILNEro Iepes 3Hadaiieid nudpoi, a mepen
3HAKOM YHCJIa JOJDKHBI CTOSATH MPOOENbl. DTO Ja€T BO3MOXKHOCTh COXPAHUTh B YMCIIE CTAPIINE 3HAYAIIME IIU(PHI, €CIIH
OHHM BBIXOMAT 3a MPeAesbl, IPEIyCMOTPEHHBIC YKa3aTeIsIMU CUMBOJIOB 9. AHAJOTHYHYIO POJIb OYIyT UIPaTh yKa3aTeau +
WM —, KOTJIa OHHM CTOSAT B KOHIIC yKa3aHus Buaa. ECIM jke B yKa3aHHM BHIA OTCYTCTBYIOT HECKOJIBKO MOAPSI HIAYIIHX
CHMBOJIOB + WK — (B HaYajle U B KOHIIE) U (DaKTHUUECKH MOJIyYaroleecs YUCIIO UMeeT OOJbIe 3HAYAIUX MUGP, YeM s
HEro MPEeIyCMOTPEHO B YKa3aHWU BHAA CUMBOIaMu 9 (wiu 7 win 1), TO MPOUCXOIUT €ro mpeodpazoBaHue K 3adaHHOMY
BHIy. s 3TOr0 COBMEMIAIOTCS IMOJIOKEHMS JECATHYHOM 3aIlATON B YMCIE C €€ IMOJOKEHUEM, 3aJaHHBIM YKa3aHHEM
BHIa, 3aTeM crapiune udpsl YKCiaa, BLIXOAAIIME 3a IMpeaeibl, 3aJaHHbIE YKa3aHHEM BHAa, OTOPAaCHIBAIOTCS;
OTOpPACHIBAIOTCS TAKXKe M MIIAJIIINE 3HAYaIIne MU(PHI, BEIXOIANINE 32 3aJaHHBIC MPEEibl, C TOW TOJBKO Pa3HUIICH, YTO
repeJ; oropachiBaHUEM OHHU OKpyTJstoTcs. [1omo0HbIe AeHCTBHS, KaK MPaBHIO, MOTYT MPOUCXOINUTH IIPH BBINOJHEHUH
OIICPATOPOB IIPHUCBAMBAHU, IIPUYEM IIPHCBAUBAHUEC BCCraa JOJ2KHO ITPOU3BOAUTHECA C YUCTOM YKa3aHHA BHJA, 3a1aHHOT'O
JJIA HepeMeHHOﬁ JIEBOU qacTu, HE3aBUCHUMO OT TOro, MMECTCA HWIJIIM HET YKa3aHHWC BHJA B OIIMCAHHU IICPCMCHHBIX,
HCIIOJIB3YEMBIX B MpaBoi yacTd. Eciu ske BUI MpaBO¥ 4acTH MPOTHBOPEUYUT (KPOME OMMCAHHOTO BBIIIE CIydas) BHIY
JIEBOH YacTH, TO JEHCTBHE OIepaTopa MpUCBauBaHMs OyAeT HeompeaeacHHbIM. OOIee YHCao yka3aTellel CHMBOJIOB (C
YYETOM TIOBTOPHTENICH), COAEp)KAlIUXCsI B JAaHHOM YyKa3aHMM BHUIA, OINPeAeisIeT KOIWYSCTBO pa3psloB B CIOBE,
MIPEJICTABIISIONIEM BeInuuHy. Bee pas3psiibl c10Ba HE3aBHCUMO OT MX BUJA (JIBOUYHBIC, IECATUYHBIC, OYKBEHHBIC U T. 1.)
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HYMEPYIOTCS MOAPSAL ClieBa HampaBo. ONHCaHHBIN CITOCO0 yKa3aHUS BUIA IEPEMEHHBIX TTO3BOJISICT:

a) TPaHCIATOPY OMPEAEIATh paclpeAesieHUe MaMATH MO/ COOTBETCTBYIOIINE BETUUNHBL;

0) mpu MpOrpaMMUPOBAHUU 33734 337aBaTh TOYHOCTh U (POPMY TIPEICTABIICHUS YUCEIT;

B) TpY IPOTPaMMHPOBAHUY 3aJau OCYIIECTBIISITh 00OpalleHUs K OTACIbHBIM pa3psaM MePeMECHHBIX.

[Ipumeps! neiictBust ykazanus Buaa. [lycts umeercs uucno +167, 835. [Ipu ykazaHusax BUIA, 3alIMCAHHBIX B JICBOM
KOJIOHKE, TAHHOE YHCJI0 OYZeT UMETh BH/I, [IOKA3aHHBIN B TIPABOH KOJIOHKE CIICIYIONICH TaOIHIIbL:
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B cBs3u ¢ BBeACHHEM B S3BIK TAKOTO CPENCTBA, KaK YKa3aHWE BHJAA, HEOOXOIMMO MPETyCMOTPETh BO3MOXKHOCTH
yKazaHUsA BUAAa U1 Tporienyp-PyHKIMH. B COOTBETCTBHM ¢ ompemeicHHEM YKa3aHWUsS BHIa OHO CTaBHUTCS IIOCIE
UICHTU(UKATOPA COOTBETCTBYIOMICH BENMMUYMHEL. B cirydae mpomemypbl (GpyHKOHHM yKa3aHWE BUIA TOJDKHO CTaBUTHCS
(ecan 0oHO HEOOXOIUMO) IOCJIE HMIACHTH(MHUKATOpPA MPOUEAyPhI-OYHKIUA B 3arojoBKe IpoLeayphl. B CBS3U ¢ 3THM B
AJII'DMe naetcs cieayromee onpeaeicHne HaeHTH(GUKATOpa MPOIEAYPHI:

<uaeHTH(OUKATOP MPOLETYyPEL> : | = <HASHTHPUKATOP> | <UAECHTU(DUKATOP> BHA <yKa3aHHE BHIA>

PaccmoTpumM Temeph crmoco® ykazaHHS Pa3psiioB, MPUMEHSIEMBIH TPY IPOTPaMMHUPOBAHUHN PA3IUNIHBIX ONEPAIMA C
OTHETBHBIMH pa3psaaMU BEIMYWH WIH TPyIIaMd pa3psaoB. s Tex MepeMEeHHBIX, KOTOPhIE B CBOEM OIHUCAaHUHU
colep)kar yKa3zaHWe BHUJA, IMEETCS BO3MOKHOCTD BBIJICATH OTACTBHBIC PA3PsIAbl WIH TPYIIIEI Pa3psiioB MO0 KX HOMEpaM
B CJIOBE B COOTBETCTBHUU C YKa3aHHUEM BHUA.

st IepeMEHHBIX, HEe COMEPKaIlUX B CBOEM OIMMCAHWU yKa3aHHUS BUA, TAKXKE WMEETCS BO3MOXKHOCTH BBIICISATH
paspsasl. B aToM ciydae HWCmonb3yeTcs paspsaHas ceTKa KOHKPETHOW BBIYMCIUTEIHHONW MAIHWHBI, W BCE TBOMYHEIC
paspsabl TAKOW CETKU CUMUTAIOTCS TIEPEHYMEPOBAHHBIMU TOJPSI CJIEBa HAIIPABO OT HYJIS 10 HEKOTOporo 7. Bennuwna, y
KOTOPOH BBIACIAIOTCS Pa3psabl 0e3 OMHCaHMS €€ BUIA, CYUTACTCS PACIOI0KEHHON B sueiike CTaHIAPTHBIM IS TaHHOH
MaIlliHBl 00pa3oM, W YKa3aHHE pa3psgoB OTHOCUTCA K HOMEpPaM JIBOHYHBIX pa3psIOB pa3psOHON CETKH JaHHOM
KOHKPETHOHN MAaIlIUHEI.

VYkazanue paszpsiia, Tak K€ Kak W yKa3aHHUE BUIA, MOXET OTHOCHUTHCS TOJIBKO K DJICMEHTApHON (HECOCTaBHOM)
MEPEeMCHHOW. YKa3zaHWe pas3psijia MpeAcTaBiseT co0Oil CIUCOK HOMEPOB BBIICISACMBIX Pa3psIOB, 3aKIOYCHHBIH B
KpYIJble CKOOKM W CTOSIIMHA Iepen WACHTH()HKATOPOM COOTBETCTBYIOIICH BEIWYHHBL Eciu TpeOyeTcs BBIICIHTH
HECKOJIBKO TOAPSA UIYIIUX Ppa3psiaoB, TO JUIsI COKpAIIEHUs MHCbMa MOTYT yKa3bIBaThCA TOJIBKO HOMEpa CTapliero u
MJIQJIIIETO U3 BBICTISIEMBIX Pa3psiioB, pa3jelieHHbIE TBOSTOYNEM MTOT00HO TPAHUYHBIM ITapaM B OITUCAHUSX MaCCHBOB.

CHHTaKCHYECKOE OIIPCACIICHUE YKAa3aHUs paspsaa0B:

<CIIUCOK pPa3psAaoB> : : = <apu(METHUYECKOE BBIpaKeHHE™> | <rpaHM4yHas Imapa> | <CIOHCOK pa3psmoB™>,
<apuMETHYECKOE BBIpaKEHHE™> | <CIIUCOK pa3psamaoB> <rpaHUYHas Iapa>
<yKazaHHue pa3pAIoB> : : = <mycTo> | (<CIHCOK pa3psaoB™>)

B cBs13H ¢ BBEICHHEM yKa3aHUH pa3psIoB HECKOJIBKO PACIIHUPSIETCS OIpeaeIeHue IIEPEMEHHOM, KOTOpoe Oy aeT
BBITJISAETH CIICAYIONUM 00pa3oMm:

<mpocTasi MepeMeHHas™> : : = <yKa3aHHe Pa3psa0B> <UIACHTH(PHUKATOP>

<mepeMeHHas ¢ MHACKCAMI™> : : <yKa3aHue pa3psaaoB> <UIACHTU(PHUKATOP™> [ <CIIUCOK HWHICKCOB>]

<3JIeMEHTapHas IEepPeMEHHAas™> : . <npocTas IepeMeHHas™> | <repeMEeHHas ¢ HHACKCAMU>

B nmaHHOM ciayyae TEPMHH «3JIEMEHTapHas IICPEMEHHAs» HCIIOIb3YETCS KaK IPOTHUBOMOCTABICHUE IIOHATHIO
«COCTaBHas MEepPEeMEeHHas», KOTOpoe OyaeT paCCMOTPEHO B TajbHEUIIIEM.

[Ipumepsr:

(1,5 : 10)x: — BeImenstroTCs pa3psasl 1, 5, 6,7, 8, 9, 10 3HaUeHHS IEPEMEHHOMN X

(i:i+5,], k: k+ n)y — BeIIenstoTCs pa3psIbl 3HAUCHHUS ITEPEeMEHHON y ¢ i ro 1o (i + 5)-#, 3aTeM j-#, 3aTeM ¢ k-To 1o
(k+n)-u.

§ 11 COCTABHbIE NEPEMEHHbLIE 1 MACCWBbI

B AJII'OMe mnpemycMmaTpuBaeTCcs BO3MOYKHOCTH HCIIOIB30BAHUS IMPOCTHIX COCTABHBIX IEPEMEHHBIX W MAaCcCHBOB
COCTaBHBIX TICPEMEHHBIX.

CocTaBHBIMH TIEPEMECHHBIMH HAa3BIBAIOTCS TaKHe, KOTOPBIC BKIIIOYAIOT B CeOSl MPYrHe IMEepeMEHHBIC, TPUYEM STHMH
IIepEMEHHBIMM MOTYT OBITh KaK 3JIECMECHTapHBIC, TaK W COCTaBHBIC IepeMEHHBIC. [IpuMepoM COCTaBHOH IepeMEHHOM
CIY)KUT TIEpEeMCHHAs «JaTa», B COCTAaB KOTOPOHM BXOIAT JJICMCHTApHBIC IIEPEMCHHBIC: «ICHBY, «MECAI», «TOI.
TUIUIHBIMA TTPUMEPAMH COCTAaBHBIX MTEPEMEHHBIX SABIISIOTCS TaK Ha3bIBAEMBIC 3aITMCH — HAOOPHI JAaHHBIX, OTHOCSIIHXCS
W OJTHOMY KaKOMY-HHOYIb 00BEKTY WM TIporieccy. Hampumep, HaOOp TaHHBIX 00 0JHOM pabOTHUKE, HEOOXOIUMBIX IS
pacdera 3apa0OTHOHM TUIATHI, WM HAa0Op JAHHBIX, COAEPYKAIIUX CBEACHHS 00 OJHOHN OIepariiyl MPOJaKd KaKOTO-TO
ToBapa M T. A. Kak yrmoMuHaIOCh BO BBEACHHUH, CYITHOCTh MHOTHX TPOIIECCOB PEIICHUS SKOHOMHUICCKUX 3a71ad CBOIUTCS
K OJHOTHITHON 00pabOTKe MacCHBOB MOJOOHBIX 3amuceii. CoCTaBHBIM MacCHBOM MBI Ha3bIBa€M MAacCHB, 00pa30BaHHBIN
W3 COCTaBHBIX IIEPEMEHHBIX OJHMHAKOBOI'O CTpOeHHS. 3ameTruM, uto B AJII'DMe pomyckaeTcs, Hampumep, Takas
OpraHu3anys JaHHBIX, KOTJa 3JIEMEHTAMH, BXOAIIMMHI B COCTaB IPOCTOM COCTAaBHOM MEPEMEHHOM, SBIISIOTCS MACCHBBI
(kak 3;eMeHTapHbIe, TaK M COCTaBHEBIC). B 001eM ciiydae HUKaKUX OTPaHHYEHHI Ha KOJIMYECTBO YPOBHEH HEpapXuu MpH
MMOCTPOCHNHU COCTaBHBIX NMEPEMCHHBIX 1 MACCUBOB HE HAKJIAABIBACTCA.
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Kax u ameMeHTapHBIC TEPEMEHHBIE U MACCUBBI, COCTaBHBIC TIEPEMEHHBIC U MAaCCHUBBI TOJDKHBI OBITH OMHUCAHBI B TOM
0JIOKE, B KOTOPOM OHU HCHONB3YIOTCS. [l OmMcaHus COCTaBHBIX MEPEMEHHBIX U MAaCCUBOB B UUCIIO OCHOBHBIX CUMBOJIOB
BBOJSITCS JiBa HOBBIX CHMBOJIA: OIKCATENh COCTABHON U pa3iciuTel]h ypoBeHb. Takum oOpazom, B AJIIDOMe mo
cpaBHeHUIO ¢ AJII'OJIoM HCTONMB3YIOTCS YE€THIPE HOBBIX OCHOBHBIX CHMBOJIA: CTPOYHBII, BU/I, COCTABHOM, YPOBEHb.

CuHTaKkcH4YecKoe ONpeesieHUe OMMCaHNs COCTAaBHOM BEJTMUMHBI (COCTABHOM MEPEMEHHOM M COCTaBHOTO MAaCCUBA) UMEET
CIEAYOLIUN BU:

<3JIeMEHT ONMCAHUS> : : = <ONHCAHME THUIa> | <OMHMCAHHE MAacCHBa™> | <OMHCAHHE COCTABHON BEIMYNHbBI>

<uaeHTH(HUKATOP COCTABHOM IMEPEMEHHOI> : | = <uaeHTU(OUKATOP>

< UAeHTH(UKATOP COCTABHOTO MACCHUBA> :: = <HJCHTU(PHUKATOP>

<COCTaBHas BEIUYMHA> . . = <HICHTHU(PHKATOP COCTABHON IEPEMEHHOI™> | MacCHB <HICHTH()HKATOP COCTABHOI'O
MaccuBa> [<CIHCOK I'PaHUYHBIX Hap>|

<CTPYKTypa COCTaBHOH BEIMYMHBL> : : = <9JICMEHT OIMCAHUS> | <3JIEMEHT OMNMCAHUS>, <CTPYKTypa COCTaBHOMH
BEJHMYHNHBI>

<OmHCAaHWE COCTABHON BEIMYHUHBI > : : = COCTABHOM <COCTaBHAas BEIMYHHA™; <CTPYKTypa COCTABHOW BEITMYUHBI >
YPOBEHb

3aMeTI/IM, YTO COCTAaBHBIC BCIMYHHBI HEC HMCIOT YKaSaHI/Iﬁ Bua. 4 3 INPUBCACHHBIX CUHTAKCHYCCKUX onpeneneﬂnﬁ
BHUJHO, YTO €CJIU B CTPYKTYPY COCTaBHOM BEIIMYUHBI BXOJAT Ha OJHOM YPOBHEC HCCKOJIBKO 3JICMCHTAPHBIX IMECPEMCHHBIX
OIHOI'0 THUIIA, HO pa3HbIX BUIO0B, TO OHU OIIMCBIBAIOTCA OOBIYHEIM o6pa30M, T. €. 3a OIIMCATCIIEM THIIa ICPCUUCIIAIOTCA
COOTBCTCTBYIOIIUEC JJICMCHTHI CIIMCKA THIIA, PAa3ACIICHHBIC 3allAThIMU. OOBIYHBIM 06pa30M Jar0TCA OIIMCaHUs n
OJICMCHTAPHBIX MACCHBOB, ABJIAIOMIUXCA  KOMIIOHCHTaAaMH  COCTaBHBIX BCJIHMYHMH. OTU OMCaHM BXOJAT B IIOHATHEC
QJICMCHT OIIMCaHH:A, KOTOPOC BKIKOYACT B cebst 100 TOIBKO OJHO OITMCaHHUEC THIIa (CO CIIMCKOM TI/IHa), 00 OmUCaHUE

MaccuBa, mbo omucanue coctaBHOM BemmuuHbl. B AJII'OJle IIPHUHATO IIOCJIC KaXXJO0T'0 OIIMCaHH:A (OHI/ICEIHI/ISI THIIA,
MaccuBa U T. )1.) CTaBUTb TOUYKY C 3aMsATOM.

B AJII'OMe Takxke COXpaHsACTCsA 3TO IMPABUIIO U ITOCJIC KaXXJO0T'O OTACIIBHOI'O OIIMCAHWA CTaBUTCA TOYKaA C 3.’:11'[51TOI71, B
TOM YHMCJIC U TOraa, Korga OHHM BXOJAT B COCTAaB OIMMCAaHHA COCTABHOM BEJINYHHBI.

Ormucanne Jr000H COCTaBHON BEIMYUHBI (COCTABHON NEpEMEHHOW HMIIM COCTABHOIO MAacCHBAa) HAYMHAETCS CHMBOJIOM
COCTABHOIi, TTOCIC KOTOPOTO CTaBUTCS JIMOO MIACHTH(OUKATOP MEPEMEHHOM, JINOO MACHTU(MUKATOP MACCHBA CO CITHCKOM
TPaHUYHBIX Tap B KBaIpaTHBIX CKOOKaX. Ilocie 3Toro B 000OMX Ciaydasx HIET COOCTBEHHO OIHMCAHHE CTPYKTYPHI STOM
COCTaBHOM BEIHYMHBI, PEACTABIIAIONICEe COOOH IMePEUHCIICHHE OMMMCAaHNi KOMITOHEHTOB, BXOISIINX B COCTaB COCTaBHOM
BenmmIuHBL. OTMCaHNe COCTAaBHON BETMYMHBI 3aKaHIUBACTCS 0053aTEITLHO CHMBOJIOM YPOBEHb.

Takum 00pa3oM, KaKIOMY CHMBOJY COCTABHOM JIOJDKEH COOTBETCTBOBATH OJMH CHMBOJI YPOBeHb., MEXITy STHMU
CHUMBOJIAMH TTOMEMIAIOTCS KaK UACHTH(PHUKATOP CaMON COCTaBHOW BEIMYHMHEI, TaK M ONMCAHMS KOMITOHEHTOB, BXOSIIHX B
Hee. OTnenpHbIC KOMIIOHEHTE MOTYT OBITh, B CBOIO OYepelb, COCTABHBIMHU ITEPEMEHHBIMU FJTH COCTAaBHBIMUA MAaCCHBaMH, 1
WX OIHCAHMS B TOM CITydae TakKe HAYMHAOTCS C CHMBOJIA COCTABHO# M 3aKaHIMBAIOTCS CHMBOJIOM YPOBEHb.

3mech MMEETCs aHaJoTHsl C HCIOJIb30BAHUEM OOBIYHBIX (KPYTJBIX) CKOOOK IPH IOCTPOCHUU apH(PMETHISCKUX
BBIPOKEHUI WU C UCIOJb30BAaHHUEM OIEPATOPHBIX CKOOOK HAYAJ0 M KOHEIl NPH IMOCTPOCHUU OJIOKOB MM COCTABHBIX
omnepatopoB. bojiee rmybokas mapa CHMBOJIOB COCTABHOI U YPOBeHb BBIICISICT 0oJice BHICOKUN YPOBEHH HEpapXHu
KOMIIOHEHTOB COCTaBHOM BENMYMHBL. J1JI1 HATJISTHOCTH JTOIYCKAETCS MPU IMIPOrPaMMHUPOBAHNH 3aITUCHIBATE B SIBHOM BHUJIC
HOMEpa YPOBHEU OTAETHHBIX KOMIIOHCHTOB, OJHAKO CHHTAKCHYCCKH ATH HOMEpa TMPEICTaBISAIOT CO00i H30BITOYHYIO
MHPOPMAUIO W TPAHCIATOP MOXKET OBITH ITOCTPOCH TaKUM 00pa3oM, YTOOBI MPOU3BOAUTL 00pPaOOTKY OIMMCAHHM
COCTaBHBIX BEJIMYMH 0€3 UCIIOIB30BAHUS HOMEPOB YPOBHEH.

PaccMoTpuM B KauecTBe mpuMepa OMUCAHUE COCTABHON TIEpEMEHHON, MMEIOIIEH CIEAYIOUIYIO CTPYKTYPY:

173
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HAYAJILHAS OAMWINN
AATA KOJIMYECTBO
JIHEN |l
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glglelelalelgl s
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B Tabnuiie 1aHbl HEKOTOPHIE KOHKPETHBIC 3HAYCHUSI.
cocraBHoii [PAOUK JEXVYPCTB;
cocraBHoii HAUAJIbHAS JIATA;
ueanlii JTH Bug 99,
MII Bug 99,
I'’1 Bug 99 ypoBens;
ueasiiit KOJIMYECTBO I[HEI71 BHUJ 99;
crpouHblii MaccuB PAMUIINN Bug 4 (15) [1 : 8] ypoBensn

Paccmotpum BTOpoii mpumep. CoctaBHoit maccuB BEJIOMOCTD, cocrosimmii 3 500 351eMEHTOB, UMEET CIETYIONIYIO
CTPYKTYpY OTIEIBHOTO 3JIeMEeHTa:
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BEJIOMOCTD

TABEJIbHBIN JATA KOJIMYECTBO KOJIMYECTBO
OKJIAJL g CYMMA
HOMEP T M | o [IPOITYCKOB JIETEN
0125 06 01 05 150 03 01 140

Ornmcanue 3Toro MaccuBa OyJIeT UMETh BH/I:
cocraBHoii maccuB BEJIOMOCTHS [1 : 500];
ueaniii TABEJIbHBIM HOMEP Bua 9 (4);
coctaBHoi JIATA;

ueabiid J[H Bug 99,

MII Bug 99,

T'J] Bux 99 ypoBenb;

neabtii OKJIAZL Bua 9 (3);

KOJIMYECTBO ITPOITYCKOB Bua 99,
KOJIMYECTBO JETEM Bug 99,

CYMMA Buza 9(3) ypoBeHb

DTO K€ ONHCAaHHE COCTABHOIO MAacCHBa C HCIIOIL30BAHHEM B SBHOM BHE HOMEPOB YPOBHEH MOXKET OBITh
MIPEJICTABICHO CIETYIOIUM 00pa3oM:
cocrtapHoii maccuB BEJIOMOCTD, [1 : 500];
1 mensrii TABEJIbHBIMA HOMEP Buga 9(4);
1 cocraBHnoii JIATA;
2 meawtii [IH Bug 99,
MII Bug 99,
' Bux 99 ypoBensb;

1 mensrit OKJIAJL Bug 9 (3),
KOJIMYECTBO ITPOITYCKOB Bug 99,
KOJIMYECTBO JIETEM Buxa 99,
CYMMA Buza 9(3) ypoBeHn

OOpaieHue K KOMIIOHEHTAM COCTABHBIX BeJIMYMH

Ha ocHoBe ommcaHwii COCTaBHBIX MEPEMEHHBIX M MACCHBOB MOKHO TPH IPOTPAMMHUPOBAHUU BBHIICTSTH OTICIBHEBIC
KOMITOHEHTBHI COCTABHBIX MEPEMEHHBIX U BBINOIHITH HaJl HUMU pa3ludHble nedcTBus. Kpome Toro, st aneMeHTapHBIX
MEPEMEHHBIX, KaK 3TO ObLIO OMKMCAaHO, HMEETCS BO3MOXKHOCTD BBIICIICHUS OTACIBHBIX Pa3psA0B WIH TPy pa3psaoB. s
BBIJICJICHUSI KaKOW-JIMOO KOMIIOHCHTBI COCTAaBHOW MEPEMEHHOW NPUMEHSETCS CICAYIONee IMpaBUIo. BhIMUChIBacTCs
UICHTU(DUKATOP STOH KOMIIOHCHTHI W 3a HHUM CJICBa HANpPaBO BBITUCHIBAIOTCS HIACHTU(MUKATOPHI 0OOJiee KPYITHBIX
KOMITOHEHT, B COCTaB KOTOPBIX BXOJUT BBIJEIsieMas KOMIIOHEHTa, BIUIOTh JO CaMOI0 BHEIIHEro HICHTHU(UKATOPA
COCTaBHOHM BENWYHMHBI. MOXHO BBHIITMCBHIBATH HE BCE TIPOMEXYTOUHBIE UIEHTH(PHUKATOPHI CTPYKTYPHI, €CIIH OHH HE WUMEIOT
WHJIEKCOB U €CJIM UX OTCYTCTBHE HE MPHUBOAUT K HEOIIPEAEICHHOCTH, CBA3aHHOH C TeM, YTO OJHH U Te XK€ UIACHTU(UKATOPHI
MOTYT OBITh WCHOJB30BAHBI IS 0003HAUEHHUS KOMIIOHEHT Pa3HBIX COCTABHBIX BEIUYMH. BHITHMCHIBaEMBIE B IOPSJIKE
YKPYIHEHUsI CTPYKTYPbI KOMIIOHEHTHI Pa3IeNII0TCS MEXKIy COOOH TOUKaMH.

ITpumep;

JH. JATA. BEAIOMOCTHD [250]
Ecmu cocraBHas BenmmumHa BEJIOMOCTD ommcana, kKak IOKa3aHO paHBIIE, MPOMEXKYTOUYHas cTpykTypa [JATA

MOXXET OBITH OMYIIEHA!
JH. BETOMOCTbS [250]

C y4eToM cKa3aHHOTO IOJTHOE omlpeencHue nmepeMeHHoi B AJII'OMe OyneT BHITISACTD CIEAYIOMIMM 00pa3oM:

<OMHCOK pa3ps70B> : : = <rpaHUYHas mapa> | <apu(MeTUIECKOE BhIpAXKEHHUE™> | < CIIUCOK Pa3psaoB>, <rpaHUYHas
rmapa> | <CIHCOK pa3psaaoB>, <apu(PMETHICCKOE BRIpAKCHHE™>

<yKa3zaHue pa3psaaoB> : : = (<CIHCOK Pa3psaoB>) | <ImycTo>

<mpocTasi IepeMeHHas>™> : : = <yKa3zaHHe pa3psnoB> < WAeHTH()UKATOP TepEeMEHHOI>

<ImepeMeHHas C MHAEKCaMI> : : = <yKa3aHHe pa3psIoB> <UICHTU(PHUKATOP MACCHBa> [<CIHMCOK MHAEKCOB >]

<9JeMeHTapHas MepeMeHHas™ : : = <IpocTasi IepeMeHHas™ | <nepeMeHHasl ¢ HHIeKCaMu™>

<yTOYHEHHE™ : : = <UACHTHU(PHUKATOP COCTABHOW MEPEMEHHON> | * < MAEHTH(UKATOP COCTABHOTO MacCUBa™> [<CIUCOK
HHJICKCOB> |

<mepeMeHHas™ : : = <pJieMEHTapHas epeMeHHas > | <[epeMeHHas™> <yTOYHEHHE>

HepCMGHHLIG C YTOYHCHHMAMHU, a4 TaKXKC C YKa3aHUsAMHU pa3psaa0B MOI'YT CTOATH KaK B IIPABBIX, TaK U B JICBBIX YaCTAX
OnepaTopoB IIpUCBaUBaHUs. HpI/I OTOM €CJIM TAKHEC IICPEMCHHBIC CTOSAT B JICBBIX YACTAX OIICPATOPOB IIPHUCBAMBAHUA, TO
IMpUCBAMBAHUC IIPOU3BOAUTCA TOJIBKO YKa3aHHbIM KOMIIOHCHTaM HWJIM OIPCACICHHBIM pa3psaaaM, a OCTaJIbHBIC YaCTH
BEIIMYMHEI OCTAIOTCs Oe3 u3MeHenus. Eciu ke B 1eBoil yacTu OIepaTopa NpruCBanBaHUA YKa3aHa HEKOTOpAas NCPEMECHHAs
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(pmemMeHTapHas WIIM COCTaBHAs), HMMEIOMIAas OOJbIIee KOJMYECTBO PA3psAI0B WM KOMIIOHEHT, YeM BEIMYMHA,
MpeACTaBIAomas co00il MpaByio YacTh OIeparopa IMPHCBAaMBAaHUSA M y ITOM IEPEMEHHOH, CTOAIICH B JIEBOH YacTH, HE
yKa3aHbl MPUHUMAIOIIKE pa3psabl WM TPUHUMAOIIAs KOMIIOHEHTa, TO IIPUCBaMBaHHWE 3HAYCHUS MPaBOM 4YacTu
MPOU3BOJIUTCS BCEH TIEPEMEHHOM, CTOSIIEH B JIEBOM YacTH, Kak €OUHOW mnepeMmeHHou. [Ipum 3ToM coBmemaroTcs
JIECATHYHBIC 3aIIAThIe B IIPABOM U JICBOM YacTAX (€CIM OHM yKa3aHBl B OMMCAHMIX BHIOB) MM MIAJIIIME pa3psabl (eciau
TTOJIOYKEHHS 3aISAThIX HE YKa3aHBbl).

3aMETHUM, YTO B IOHATHE JJICMECHTApHOM IIEPEMEHHOM BXOIAT KaK IIPOCTas IEPEMCHHas, TaK U IIEpEMEHHAs ¢
HHIEKCAMH, IPUYEM B 00OMX CIydYasX yKa3aHUE pa3psagoB MOXKET OBITh, 4 MOJKET OTCYTCTBOBATH (YKa3aHHE Pa3psiioB
MOJKET OTHOCHUTBCS TOJIBKO K DIIEMEHTapHOM IMepeMEeHHOM ).

Jononnenne onucanus npoueayp B AJII'OMe no cpapHennio ¢ AJII'OJlom

BBenenue B cOCTaB s3bIKa ONMCAaHUN BHIOB IEPEMECHHBIX, a TaKK€ COCTABHBIX IIEPEMEHHBIX M MAaCCHBOB H
BO3MOXKHOCTh WX HCIIOJIB30BaHUS B KA4eCTBE IMMapaMeTPOB B IMPOLEAypax HPUBOAIAT K HEKOTOPOMY PAaCIIMPCHHIO
onucanus mporenyp B AJII'BMe no cpaBHennio ¢ AJII'OJIoM. DTo pacmmpeHne o0yCIIOBIICHO, MPEXkKIE BCETO, TEM
00CTOATENBCTBOM, YTO ISl IIOCTPOCHHUS Teja MPOLEAYPHI, MCIIOIB3YIOIIEr0 COCTABHBIC IIEPEMEHHBIC WJIH MAaCCHUBBI,
HEO0XOMMO 3HATh CTPYKTYPY COCTaBHBIX BEJIMYWH, a IOTOMY BCE TAaKHWE BEIHMUYMHBI 00SI3aTEIBHO JOJDKHBI OBITH TaK
crnenu(pHUIMPOBaHbl B 3arojOBKE MPOLEAYPhI, YTOOBI IOJHOCTHIO ONPEACIsIach HX CTIPYKTypa. YKasaHHBIC
crenu(UKalMKi A0JDKHBI HajlaraTh OIPaHUYEHHUS HAa CTPYKTYPY COCTABHBIX MEPEMEHHBIX WM MACCHBOB, SBIISIOIIAXCS
COOTBETCTBYIOIIMMH (DaKTUUESCKUMHU MapaMmeTrpaMu. [Ipu HCHOb30BaHMM B KauyecTBe (OPMABbHBIX IapaMeTpPOB
COCTaBHBIX BCJINMYUH B CIIMCKE d)OpMaJ'IBHBIX mapaMEeTpoB JOJDKHBI  YKa3bIBATBCA TOJIBKO CaMbI€C BHCIIHHC
I/I)Z[eHTI/Id)I/IKaTOpI)I COCTaBHBIX IIEPEMCHHEIX HJIIM MACCHBOB, a HX IIOJIHAd CTPYKTypa [JOJKHA 6I>ITI) OImMcaHa B
crieru(pUKaIHIX.

Kpome Toro, B OTAEIBHBIX CIIy4asx MOXKET IMTOTPeOOBAaThCS 3aJaTh B BUJIE OTACIBHBIX creU(UKAINKA crieln(puKammm
CTPOYHBIX BCIWYUH, ABIAOIIUXCA (bOpMaJH)HLIMI/I mapaMeTpaMu. STI/I CHCHI/Id)I/IKaHI/II/I JOJKHBI COACPIKATh YKa3aHUsA
BHJIa CTPOYHBIX BEIWYHH. DTO HEOOXOAUMO MAelaTh IS T€X CTPOYHBIX BEIWYHH, KOTOpPBIE B Tele MPOLEIYpPHI
HCIIONB3YIOTCS C YKa3aHHUEM Pa3psioB.

B Tex ciydasx, Korga CTpPOYHBIE BEIWYHMHBI HCIOJB3YIOTCS O3 BBIICACHHUS CHCHH(PUUHBIX Pa3psagoB, MOXKHO
00xonuThes 0e3 yKa3aHUs MX BHIOB B crenudukainuax. IIpu strom uHboOpManms O BHAAX BEIUYHMH, HEOOXOAMMAs IS
pacopeeeHUs MaMITH MOA 3TH BEIWYHHBI, OyJeT MOJIy4aThCs M3 yKa3aHHH BHIOB COOTBETCTBYIOMIMX (DaKTHUECKHX
apamMeTpOB.

B ocranpHOM OmMCaHUs MPOLEAYP, CIIOCOOBI KOHKpETH3AUK (OPMAIBHEIX (B TOM YHCIE U COCTABHBIX) I1APaMETPOB
HAMMEHOBAaHUEM W 3HAYCHUEM, MTPABUIIA JIOKATU3AIMH BEIMYMH OCTAIOTCS TaKUMHU ke, Kak U B AJIT'OJle.

Hrak, 00s13aTeNbHO NOKHBEI OBITH CHEHUMDHUIIMPOBAHEI (hOpMabHbIC MTapaMeTPhl, KOHKPETH3UPYEMbIC 3HAUYEHHEM, a
Takke GpopManabHBIC MTapaMeTPhl, KOTOPHIM MOTYT COOTBETCTBOBAThH (DAKTHYECKHUE TTapaMETPhI, SIBJISIONTHCCS COCTABHBIMHU
BEJIMYUHAMH.

IIpuBeneM CHHTaKCHYECKOE OIpeaeicHHE MOHATHS «COBOKYITHOCTE crerudukanuiiy B AJII'OMe, koTopoe SBISICTCS
pacimmpeHreM cooTBeTcTBYIomero mousatuss AJII'OJIa: B Hero BKIKOYAIOTCS JOMOJHUTENIBHO IBa BUA CIEIU(UKALNNA —
crieru(UKAITIH CTPOYHBIX ITEPEMEHHBIX U CHEITU(PUKAIIMA COCTABHBIX BEITUIHH.

<OoTHellbHAs CTPOYHAS> : : = <UACHTU(DHKATOP> | MACCHB <HJCHTHU(PHUKATOP MacCHBA > | < HACHTU(PHUKATOP > BH
<yKa3aHue BHIa > | MACCHB < HACHTH(HHMKATOP MACCHBA™> BHJ <yKa3aHUE BHJIa>
<CIMCOK CTPOYHBIX> : : = <OT/e/bHas CTPOYHAS™> | <CIMCOK CTPOYHBIX™>, <OTAENIbHAsS CTPOYHAS™>
<cnenu(pHKanus CTPOYHBIX> : | = CTPOYHBIA <CIIMCOK CTPOYHBIX >
<oTzenbHas CrennpUKanus™> : : = <crneuupuKanus™> <CIHUCOK HACHTU(PUKATOPOB> | <crenu(UKALKs CTPOYHBIX> |
<crreruuKaus COCTaBHOL>
<CTpyKTypa cnemupukamuu>: : = <OTAelNbHas CHeUU(pHKALUS™> | <CTPyKTypa CHenMpHKauuu>; <OTAeabHas
crienuuKaus>
<crmeuu(puKanus COCTABHOM™> : : = COCTABHOH <HICHTH(HMKATOP COCTABHOM NEPEMEHHOW™; <CTPyKTypa
cnenu(UKaluu> ypoOBeHb | COCTABHOH MaccuB <HJEHTU(UKATOP COCTABHOTO MACCHUBAa™; <CTPYKTypa
crenupuKaum> ypoBeHb
<COBOKYMHOCTb Cremu(HKanuii™> : : = <IycTo> | <OTAeNbHas CIEUU(PUKAIUL>; | <COBOKYNHOCTh CrelU(UKami>

<oTAenbHasl CrICIUpUKAIUST>;

3nech OHSTHE «cTielU(UKAIMSD COOTBETCTBYET oNpeneseHuo, nanaomy B AJICOJTe.

Taxkum 06pa3oM, CTPYKTypa CHELU(PHUKALNKA OTINYAETCS OT COBOKYITHOCTH CHEIU(UKALMKA TEM, YTO OHA COAEPIKHT
psan cuenuUKanyi, BXOIIIIMX B COCTaB CHEIU(UKALMK COCTAaBHON BEIHYMHBLI, M B HEH OTAEIbHBIC CIEIU(BUKALINN
pa3AesIOTCS TOUKAMHU C 3 ThIMH,

Crnenudukayss COCTaBHOM BEIMYMHBI OTIMYAECTCS OT OIMCAHUS COCTABHOH BENIMYMHBI TEM, 4YTO B HEH He
YKa3bIBAIOTCS CIMIMCKU TPAaHUYHBIX Tap JJII MacCHBOB, a JJIS 3JEMEHTAPHBIX NIEPEMEHHBIX, B TOM YHCJIE U CTPOYHBIX, KaK
MPaBUIIO, HE YKA3bIBAIOTCS BUJIBI IEPEMCHHBIX.

OTtaenbHBIE cHelUbUKaNK U OTAeIbHbIe onucanus B AJII'OMe, Tak xe kak B AJII'OJle, pa3mensaiorcs TOUKaMU C
samsaTeiMU. OTHenbHBIEC CHEHMH(HKAIMN, BXOAAIIME B COCTaB CHCIU(UKAIMK COCTABHON BEIMYUHBI, U OTHACIbHBIC
ONMCAaHUs, BXOJAIINE B COCTaB ONMCAHUS COCTABHOM BEIMYMHBI, TAKKE PA3ICIAOTCA TOUKAMHU C 3aIIATBIMU.

IIpuBemeM 3anuch CMCKa 3HAYCHUH H COBOKYITHOCTH CHEITU(MUKAIMKA I HEKOTOPOH MPOIICTYPHI:
3Ha4veHue ¢, i, px, GoHI;

COCTAaBHOH MaccuB ¢I1;

COCTABHOM IroJI0BOM; BelleCTBEHHDIH H, O YPOBEHD,

COCTAaBHOM MAacCUB KBapT; BellleCTBEHHBbIN H, O YyPOBEHb

YPOBEHb,

COCTABHOM MAaCCHUB IIIT; IleJIbIH H, O YPOBEHb;

MAacCCHB PX;
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COCTaBHOI MaccuB (hOH;
COCTABHOM I'OJIOBOM; HeJbIil H, O YPOBEHbD;
COCTABHOM MACCHUB KBapT; LEJIbI H, O YPOBEHb YPOBECHb;

[Mpuenem npumep mnporpammbel Ha AJIITOMe, cocraBiennbiii A. Il. I'pymenkoit u mpencraBiswoomui cooon
mpoueaypy odcueTa 3assBOK IPEANPUATHI I ONpeaeeHUs CBOIHON MOTPEOHOCTH B MaTepHaiax. Kpome mepeMeHHbIX U
MAaCCHBOB, SBJISIONIUXCS (POopMaIbHBIMU MapaMeTpaMH, KOHKPETU3UPYEMBIMH 3HAUeHHEM (pOCT, Aed, MPEAMNp, MO3HUIINH,
HOpMa) U HauMEHOBaHHEM (3asBKH, IOTP, PAaCXOMd, OCTaTKH, IIOTP), B TeJIe MPOICAYPhl UCIOJIB3YIOTCS IEPEMEHHBIC U
MAaCCHBHI KaK JIOKQJTHM30BaHHBIC, TaK M HEJIOKAIM30BaHHBIC B TEJIE MPOIICAYPHL.

npoueaypa omnpeacicHHe CBOMAHOM MOTPeOHOCTH (IOTp) IO 3asBKaM: (3assBKM) Ha OCHOBE pacxoza: (pacxon)
OCTaTKOB: (OCTATKH) IUIAHOBOM MOTPEeOHOCTH: (IIOTP) HOPMBI IMEPEXOAAIIero 3amaca: (HOpMa) CpeaHEro pocTa
MOTpeOHOCTEH: (pOCT) MpU3HAKa Ne(PUIUTHOCTH MaTepuana: (Aed) mo Yuciy NpeaupuaTuii: (IPeanp) u YUCITy MO3UIIHN:
(TIo3urtm);

3HAYeHHe POCT, aed, Mpearnp, TO3UIUH, HOPMa;

BENIEeCTBEHHBIH POCT; JIOrHYecKHid MaccuB Acd; HeJIblil Tpearnp, MO3HUINN;

Bel[eCTBEHHBII MACCHB HOPMa;

COCTABHOI MAaCCHB 3a5BKH,

BellleCTBEHHBI# TTPOM3B, HUP W OKpP, He 000p, PEMOHT YPOBEHb;

BellleCTBEHHBI MACCHB TITIOTP, PacXojl, OCTAaTKH, TIOTP;

HAYAaJI0 BellleCTBEHHBIH 4, P, U, 3, a; HeJblii i, j, k; MaccuB cymma [1 : mo3unuu|;
s /=1 mwar 1 1o o3Iy UK

cymma [f]: = 0;
as i: = 1 mar 1 go npearnp muKI
s j: == 1 mar 1 10 no3unuu muKJI

cymMma [j]: = cymma [j]+ mpowmsB. 3asBKHU [i, j] +HUp W OKp. 3asBKH [i, j]+HC 000p, 3asBKH [i, j] + PEMOHT,
3asBKkH[/, j];
npuMeYaHHe TOJyYeHbl CYMMAapHBIC 3HAYCHHUS MOTPEOHOCTH, 3asBICHHOW BCEMHU MPEIIPUATHIMHU IO BCEM
TTO3UIIUSIM;
gy:=1+pocr;
i j: = 1 mar 1 1o mo3unmuu K
ecsti pacxon [f]# 0 A ned [/] To
notp [j]: = ecam cymma [j] > nmotp [j] To cymma [j] X 4 mHaye nmotp [j] X4
HHave
ecan — (pacxof [j] = 0) To
HAYAJo p : = pacxon [/] 4;
I : —ImoTp [f] X 4
3 :=cymma [j] X 4;
ecau octatkd [j] < pacxon [j] x Hopma [j] TO
HAYAJI0 a : = eCJIM P > 11 TO p HHAYeE TI;
noTp [j] : =ecsm a > 3 TO a HHAYE 3 KOHE
HHA4Ye a : = eCJIM P > 11 TO IT MHAYe D;
noTp [j] : = ecam a <3 TO a HHAYeE 3 KOHel]

uHayve 1notp [/]: = ecau nmotp [j] <cymma [;] To
nmnoTp [j] mnaue cymma [f]
KOHeII ITPOLEAYPbI OMPE/ICIICHUS] CBOJHOW MOTPEOHOCTH;

§ 12 JONONHUTEJbHBIE CPEACTBA ANA ONNCAHWA NMPOLIECCOB
BbIHNCIIEHNA

Omnepartop npouenypsi-koga B AJIINIMe

B AJII'OMe HeckolIbKO KOHKpeTH3upyeTcs 1o cpaBHeHuto ¢ AJII'OJlom nmoHaTHe omepaTopa Npoleaypbl-Koja. ITOT
onepaTop MO3BOJISIET UCIIOJIB30BaTh B MpOrpamMMax, COCTABISEMBIX Ha QJITOPUTMUYECKOM SI3bIKE, OTACIILHBIC
CTaHAApTHBIC MOANPOrPaMMEBI, HAITMCAHHBIC HA MAIIMHHOM SI3BIKE.

Omnepatopy npoLenypbl-KoAa He JaeTcsl ONMUCAHUs Mpoueaypsl Ha si3bike AJITOM.

CuHTaKCcHYeCcKoe OIpe/IeNIeHre OlepaTopa MpoIeyphl-Ko1a UMeeT BU/I;

<omepaTop IPOIeAYPHI-Koaa> : = KO (<CHHCOK PaKTHICCKUX MapaMeTpOB MPOIeayPhI-Koaa™>)

<CIUCOK (PaKTHUECKUX MMapaMeTpoB MPOIEAYPHI-Koa> : = <creru(UKanys Mpoueayphl-Kofa™> | <CIHCOK (haKTHISCKIX

napaMeTpoB MPOIleTyphl-Kofa> <(paKTHIECKUN TapaMeTp>

<cmenmukaiys mpoueaypsl-koga> : = TIU’ | T2 — 10° | TIP’ | TIP2 — 10’ | YT’ | ‘UT10—2" | 3ammcs’ 1

‘grenue’

Takum oOpa3oM, omeparop NPOIEAYPHI-KOJAa MMEET TOCTOSHHO 3aKPEIUICHHBIM HIACHTH(UKATOP «KOI», KOTOPHII
3ampernaeTcsl UCMHOJb30BaTh JUIs APYTruX Ielei. 3a ATUM HACHTU(PUKATOPOM B KPYIJIBIX CKOOKAaX IMEPEUUCIISIOTCS
(hakTHUeCcKHe TapaMeTphl NPOIenyphl-KoAa. [lepBbiM (haKTUYECKMM TapaMeTpoOM SBISICTCS TaK Ha3biBacMas
cnenuduKanys MPOIEAYPhI-KOa, ONpeAeNIonas KOHKPETHBIM BHJ CTaHAAPTHON MOANPOTPAMMEI, KOTOpas TOJDKHA
OBITh HCITONB30BaHA. B KadecTBe crienurKaIuii mpoIeyp-KoI0B HCIOIb3YIOTCS MIOCTOSTHHO 3aKpEIUICHHBIE CTPOKH.

Tak, crpoka 'TIH' ompenensier moanporpaMMy BbIIayd JaHHBIX HA Me4yaTh 0€3 MEpeBOjia CUCTEM CUHCIICHHS, CTPOKa
TIY2 — 10'—sBbIgauyy Ha medaTh C IEPEBOJAOM M3 JIBOMYHOM B JECATHYHYIO CHCTEMY CUHCICHHUs, cTpoka 'TIP' —
nepdopanuto 6e3 nepeBona, crpoka 'TIP2—10" — mepdopanmio ¢ mepeBogoM U3 ABOUYHON B NECATHYHYIO CHCTEMY
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cuncienus, ctpoka "UT' — urenue (BBOA) AaHHBIX Oe3 mepeBOaa CHCTEM cyucieHns, ctpoka UT10—2' — ureHue ¢
MEePEeBOJIOM M3 JIECATHYHOW B JBOWYHYIO cHCTeMy cuucieHus. CTpoka '3amuch’ omnpenenseT MOANporpaMmy Mepenucu
BEINYHUHBI, 3aJaHHON CBOMM HACHTH()HKATOPOM, U3 OIEPaTUBHOM MaMsATH BO BHEIIHIOIO MaMATh Ha MarHUTHOM JeHTe, a
CTpPOKa 'yTeHHE' ONpeIeseT MePenuch BEIMUYMHBI U3 BHEIIHEH aMATH B ONIEPATUBHYIO SUCHKY (SYEHKH), 3aKpeTITICHHY IO
32 COOTBETCTBYIOLIUM HJICHTH(PHUKATOPOM.

EcTtecTBEeHHO, YTO CIIUCOK Crelu(UKAIIAN TIPOLEAYP KOJOB MOXKET PACIIMPATHCS IO MEPE HAKOILJICHHS CTaHAAPTHBIX
MOAMPOTrPaMM.

CrnenyeT cnenatb HECKONBKO TOSCHEHHH OTHOCHUTENFHO (haKTHYECKHX MapaMeTpOB ONEpPaTOPOB IIPOIETYP-KOJOB.
DakTHYECKUMHU TIapaMeTpaMu BCEX MEPEeYHCISHHBIX OMEPaTOpPOB MPOLEAYP-KOIOB, KpOME '3amucu’ ¥ 'TeHHs', MOTYT
OBITh BBIpXKEHUS, HICHTU(HUKATOPHI MACCHBOB, COCTABHBIX NIEPEMEHHBIX, COCTABHBIX MAaCCHBOB, KOMITOHEHTHI COCTaBHBIX
MEpEeMEHHBIX U MacCHUBOB. Uncio (pakTHUecKHX mapaMeTpoB B 3THUX MPOIEAypax He orpaHmduBaeTcs. [Ipu BeITOTHEHHH
COOTBETCTBYIOIIEH MPOIEAYPHI MPOU3BOAUTCA Tiepdoparius, meyaTh WK BBOJ YHCIOBBIX 3HAYCHWH BEIMYNH, 3aJaHHBIX
CBOWIMH WACHTH(HUKATOPaAMHU.

Jns mporenyp-KoA0B, HMEIOIMNX CHeU(PUKALMY '3aIiCh' WM 'ITeHUE', YUCIIo (PaKTHUECKHUX IapaMeTpOB, HE CUUTAas
cnennuKaIum, JODKHO OBITh YETHBIM, IPUYEM ITH (haKTUIECKHE MTapaMeTphl pacCMaTPUBAIOTCS TIOMApHO.

[lepBrle BneMeHTH Tap MAODKHBI OBITh WACHTU(UKATOPAMH MAacCHBOB WM TEPEMEHHBIX, OIPENeISIOMUMU
HEKOTOpPbBIE TPYIIILI AY€CK (AUCHKY) B ONEPATUBHOW MaMSITH, U3 KOTOPOH MPOU3BOAUTCS BhIOOpKa (Tipu 3amucu Ha MJI)
WM B KOTOPYIO MMPOU3BOAUTCS MoChuUIKa (Tipu ureHuu ¢ MJT).

Bropble 37eMEHTHI Map IO/HKHBI MPEACTaBIATh COO0H HEKOTOPBIC YCIOBHBIC HUIACHTH()HUKATOPHI, OMPEACIAIONIHNEC
aJpeca 30H M SYCCK HA MArHUTHBIX JICHTaX, a TaK)Xe HOMepa OJIOKOB MAarHUTHBIX JICHT, U3 KOTOPBIX MPOU3BOIUTCS
YTCHUE WM B KOTOPBIC MPOU3BOIUTCS 3aIKUCh JaHHBIX.

Hamnpumep:

kon (‘3amuce', A, M 105020, B, M 020501)
xon (‘urenue', C, M 070301, /, M 110030)

IIpouenypsi BBoaa u BbiBoAa B AJII'OJIe

JlonmoNMHUTENBHBIM COOOIIEHHEM, ONyOIUKOBAaHHEIM pabodeit rpymmoi no AJII'OJly MexnyHapoaHo# (henepalun mo
00paboTke mHGOpMaIUU B 1964 1., BBOIUTCS CeMb Tak Ha3bIBAEMBIX IIEPBUYHBIX MTPOIICTYP BBOJA M BBIBOJIA JAHHBIX.

B noHsATHE BBOJIA M BRIBOJIA BKITFOUAETCS ITPH 3TOM M OOMEH JaHHBIMU MEXIY Pa3TMIHBIMU HAKOTTUTEIISIMH.

IlepBUYHBIMU 3TH HPOIEAYPHl CUUTAIOTCS IOTOMY, YTO MX Teja HE MOTYT OBITh BhIpaxkeHbl cpenctBamu AJII'OJla, a
JIOJDKHBI OBITH MPEICTABICHB B BHJIEC KOJOB Ha S3BIKE KOHKPETHBIX MAIIWH. 3aTOJIOBKH K€ ATHX IPOIEAYP SIBISTFOTCS
CTaHJAPTHBIMHU, HE 3aBHUCSAIIUMH OT KOHKpeTHBIX MamuH. Coderas »Tu mpouenypbl u cperacrtBa AJIIOJla, mMoxkHO
CTPOUTH 00JIee CIIOKHEIE TTPOIICYPhI, OCYIIECTBIIIONINE BBO M BBIBOJI TAHHBIX U OOMEH JAaHHBIMHA MEKIY Pa3THIHBIMHU
HaKOTIUTEIISIMH.

Jis yHU(UKAIMKM Ha3BaHWW Pa3IMYHBIX YCTPOMCTB BBOJA M BBIBOJA M HAKOIMTEJICH BBOJUTCS IMOHSITHE KaHaja,
KOTOPBIM 0003Ha4aeTcs JIto0OM arperaT MallMHbBI, yJ4acTBYIONIIUN B oOMeHe mH(popManmen. MaeHTudukarop «xaHam»
HCIIOJNIB3yeTCs KaK MEpBbId (OopMalibHBIM HapaMeTp B YKa3aHHBIX Mpolleaypax. Bce Takue arperarthbl (omepaThBHas
namsATh, MarHUTHBIC JICHTHI, OapabaHbl, AUCKU, HepdhOpaTOphl, MEUYATAIOUINE YCTPOWCTBA M T. J.) JOJDKHBI OBITH
MIPOHYMEPOBAHBI JIJIS KaXI0H KOHKPETHOW MAITMHBI U 33 KOKIBIM U3 HUX JOJDKEH OBITh 3aKPEIUICH OCTOSIHHBIN HOMED.
OroTr HOMep OyIeT mepBbIM (DaKTUYECKUM TapaMeTpOM B OIEpaTope MPOIEIyphbl, OH NMPUCBaUBaeTCS (HOPMAILHOMY
napaMeTpy «KaHaja» npu oOpalieHHH K COOTBETCTBYIOIICH MpoLeaype.

IIpy WCMONL30BaHWU B KAa4yeCTBE BHEIIHMX AarperaroB, ydYacTBYIOIIMX B OOMeHe WHGpOpPMAIUCH, MarHHTHBIX
0apabaHOB, JICHT M JUCKOB, COOTBETCTBYIOIIMI HOMEp KaHaja JOJDKEH COJepkaTh B ceOe Kak MPU3HAK KOHKPETHOTO
arperata (0apabaHa, JICHTONPOTSHKHOTO MEXaHHW3Ma U T.J.), TAK U aJpec HavyaJbHOU siueiiku Ha OapabaHe, MarHUTHOMN
nenre, qucke. [Ipu 3TOM MOCIEAOBATEILHOCTE YMCEI WM CUMBOJIOB BBOAMTCS C arperaTa WX BBIBOJUTCS Ha arperar B
IPYNITy SYEEK WK U3 TPYMIIBI SUYeeK ¢ TOCIeI0BAaTeIbHO BO3PACTAIOIIMMHU aJpecamMy, HAaUWHas C YKa3aHHOU sueiKy.

YHOMSIHyTLIe CCMb ICPBUYHLIX MPOLCAYP UMCIOT CICAYIOMINC ITOCTOSIHHO 3aKPCIIJICHHBIC I/I):leHTI/Iq)I/IKaTOpLI,

insymbol — BBOJ CHMBOJIA,

outsymbol — BEIBOJ CHMBOJIA,

length — JUIMHA CTPOKH,

inreal — BBOJI BEIIECTBEHHOI'0 YHCJIA,
outreal — BBIBOJI BEIICCTBEHHOTO YHCIIa,
inarray — BBOJI MacCHBa,

outarray — BBIBOJl MacCHBa.

Kaxk m3BecTHO, B IIporiecce BRIYMCIICHUH B MaIlIMHE BCS MCXOIHAsS HHPOPMAIIUS, a TaKKe MPOMEKYTOUHBIE JaHHBIC H
OKOHYATEIHHBIC PE3YJIbTAThl MOTYT MIPEICTABIATHCS JINOO B BUIE 3HAUCHUH MTEPEMEHHBIX, JTU00 B BUJE CTPOK (KOTOPHIC
TOXE SIBIITIOTCS 3HAYCHUSMM CTPOYHBLIX IepeMeHHBIX B AJIIT'OMe). CoOCTBEHHO BBOJ M BEIBOJ HH()OPMALMH MOXKET
OCYIIECTBIIATHCS TOJBKO B BHIE MOCIEAOBATEILHOCTEH KOJAOB OTACIBHBIX CUMBOJIOB. JlomycTHMbIe HAOOPHI CHMBOJIOB
3aBUCAT OT KOHCTPYKIIMHA KJIaBHATYpP BBOJHBIX YCTPOMCTB M BO3MOXXHOCTEH II€UaTAIOMMX YCTPOWCTB, a TakKe OT
KOHCTPYKITUH BXOJHBIX W BBIXOIHBIX TEp(OpaTOpOB B 'KOHKPETHBIX MaIlTWHaX. Huduero kpome KOIOB OTHEIHHBIX
CHUMBOJIOB, HEJIb3S1 BBECTH B MAaITMHY U MOJIYIUTHh W3 MAIIHHEL.

B coctaB ocuHoBHBIX cuMBOIOB AJI['OJIa BXOIAT CHUMBOJIBI, MPEACTABIAIONINE OTIACIBHBIC ITUGPHI, TOITOMY U3
JIMHENHOU IIOCICA0BATCIBPHOCTH CUMBOJIOB, ITOJJaBA€MbIX HAa BXOJ MAalllMHBI, MOKHO B MAallIMHC d)OpMHpOBaTB KakK 4ucia,
Tak u cTpoku. ClemoBaTeNbHO, B IIpoleccax oOMeHa mH(popMalueid BHyTPU MalIUHBI MOTYT y4acTBOBAaTh CHMBOJIHI,
YHUCJIa U CTPOKHU.
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[Ipouenypa insymbol ocymiecTBiseT BBOX OJHOTO OYEPETHOTO CHUMBOJIA M3 IIOCIEIOBATEILHOCTH CHMBOJIOB,
M0JJaBaEMBIX 110 HEKOTOPOMY KaHAly, U CTaBUT 3TOMY CHMBOJIy B COOTBETCTBHE OINPEIENICHHOE LEJI0E YHCIIO, KOTOPOE
OyzeT Tenepb NOCTOSHHBIM KOJOM 3TOTO CHMBOJIA B IJAHHOM MporpamMme. ITOT KOJ CHMBOJIA MIPUCBAUBACTCA YKa3aHHOM
NpoLEeAypOl HEKOTOPOI IEPEeMEHHOM, 3aJaHHOM B BHJIE TPEThEro (PaKTHUECKOTO MMapaMeTpa B OIepaTope MpoLeaypHI.

Takum 06pa3om, KOJ BBEICHHOTO CHMBOJA, MPEACTABICHHBIN Temepb B BHIE 3HAUCHUs 3aJaHHON NepeMEeHHOH,
CTaHOBUTCS JOCTYITHBIM JUIS IPOTPAMMBI.

[Tpu 3TOM BHEIIHWI KOJA AaHHOTO CHUMBOJIA, CBSI3aHHBIM C KOHCTPYKIMEH KOHKPETHBIX yCTPOMCTB BBOJA U BBIBOJA,
CTaBHUTCS B OJHO3HAYHOE COOTBETCTBUE C BHYTPEHHHM KOJOM 3TOTO CHMBOJIA B IPOTpaMMe, BBIPAOOTAHHBIM JaHHOU
mpoteaypo# insymbol.

Onwucanue mporeaypsl insymbol MokeT OBITh IPEACTABICHO CIIEIYIOIIHM 00pa3oM:

npoueaypa insymbol (kaHai, CTpOKa, Ha3HAYCHHKE): 3HAYEHHME KaHall; IeJIble KaHajl, Ha3HauCHHE, CTPOKA CTPOKa,
<TeJI0 IPOIeIyPhL>;

OnepaTop JaHHOM MPOLEAYPHI HIMECT BHI:

insymbol (<apudmeTnueckoe BBIpaKEHHE> <OrpaHHUYUTEIIL IapaMeTpa™> <CTpoKa™> <OrpaHHYMTENb IapameTpa™
<mepeMeHHas ™)

ApudmeTndeckoe BBIPAKCHHE, SBIIONICECS IMEPBBIM (AKTHUYECKUM I1apaMeTpoM, NPEACTaBIseT CO0O0H HoMep

KaHaJja, [0 KOTOPOMY IPOM3BOIUTCS BBOJ CUMBOJIA.

Bropoii (akTHueckuii mapaMerp MpeacTaBISIET COOOM CTPOKY CHUMBOJIOB, CIYXKAIIYIO IS KOAUPOBKH BBOIUMBIX
CUMBOJIOB. Bce CHMBOIIBI 3TOM CTPOKH, KpOME BHEIIHUX KaBBIUEK, CUMTAIOTCS MPOHYMEPOBAHHBIMHU TMOJPSAJ CJEBa
HarpaBo. BBeJleHHbI O4YepeIHOW CHUMBOJI CPAaBHUBAETCS C CUMBOJIAMHU 3TOM CTPOKH, U HOMEp COBIIABIIETO CHMBOJIA
CTPOKH IIPHCBAMBACTCS MEPEMEHHOMN, SBIISIOIIEHCS TPETbUM (PaKTUYECKUM IMapaMeTpPOM ITOI'0 OIepaTropa MpOIEAYpPhL.
SIcHO, 4TO yKa3zaHHasl CTPOKa HE JOJDKHA COJEpP)KaTh MOBTOPSIOIIMXCS CUMBOJIOB, TaK KaK B IMIPOTHBHOM CITy4ae MOKET
BO3HUKHYTh HEOIPEICIICHHOCTh B WX KOJAMPOBAaHWHM. ECIM BBEICHHBINM CHUMBOJ HE COBIAJ HU C OJHUM HU3 CHUMBOJIOB
3aIaHHOU CTPOKH, TO MEPEMEHHON NPHUCBAaNBAETCS 3HAUCHUE HYJIb.

Ecnu BBeAeHHBIE CHUMBOJI He SBISETCS OCHOBHBIM cuMBojoM AJII'OJla, TO OH IOKEH KOAUPOBATHCS
OTPHIATEIBHBIM IIEIBIM YHUCIIOM.

OCHOBHBIM TpeOOBaHHEM K CHCTEME KOJUPOBKH CHMBOJIOB, KaK U BOOOIIE K IIPOLICAypaM BBOJA M BBIBOJA, SBISICTCS
TpeOOBaHHE OOPATUMOCTH IIPOIIECCOB BBOJA M BBIBOAA. Kak BUAHO M3 MPHUBEACHHOIO BBIIIE IIEPEUHS MPOLEIYD, IIECTh
MPOILEAYP U3 CEMHU OOBEIUHSIIOTCS B TPH Maphl B3aUMHO 0OPaTHBIX MPOIIEIYP:

insymbol — outsymbol,
inreal — outreal,
inarray — outarray.

B xaxxmoii U3 3TUX Map JeHCTBUE MPOLCAYPHl BBOJA JOKHO TOUHO COOTBETCTBOBATH JEHCTBUIO IIPOLIEAYPHI BEIBOJA.
DTO 3HAYUT, YTO E€CJIH, HApUMeEp, MPOLEAypor insymbol BBeIeH KAKOW-TO CHMBOJ H €My JaH HEKOTOPBIA KO, TO
nporeaypa outsymbol, TOTy4YuB 3TOT KO, JOJKHA BBIBECTH B KaHAI TOT K€ CUMBOIL.

IIpoueaypa outsymbol uMeeT cieayroliee OnUCaHue;

npoueaypa outsymbol (kaHan, CTpOKa, HCTOYHHUK);

3HAYeHHUe KaHall, HCTOYHHUK;

1eJible KaHajl, HCTOYHHUK; CTPOKA CTPOKa,

<TeJI0 HPOLeIyPhl>;

OnepaTop JaHHOM MTPOLEAYPH HIMEET BUI:

outsymbol (<apudmeTnueckoe BrIpaKCHHE™> <OIpaHHYUTENIh HapaMeTpa™> <CTpoKa™> <OrpaHUYUTEIIb apameTpa™
<apudmeTrueckoe BEIpaKCHUC™).

IlepBbIit 1 BTOpO# (paKTUYECKHE MAapaMeTPhl B OlepaTope Mpoueayphl outsymbol UMEIOT Takoii K€ CMBICH, YTO U B
omeparope insymbol. Tperwmit daxTuueckuii mapameTp — apU(PMETHYECKOE BBIPaXKEHHE, COOTBETCTBYIOIICE
(hopMaTbHOMY TIApaMETPy «HUCTOYHHKY», CIAYKHUT IS YKa3aHWS IOPSJIKOBOTO HOMEpa BBIBOJMMOIO CHUMBOJA B CTPOKE
CHMBOJIOB; 3TOT CHMBOJI JOJKEH OBITh BBIBEJEH B KaHAaja, HOMEP KOTOPOIO 3adaeTcs apu(METHYSCKUM BBIPAKEHUEM,
SIBJISTFOLIIUMCSI TIEPBBIM (DAKTUYCCKUM ITapaMeTPOM.

[pouenypa-¢pynkius length umeer ciemyromiee onucanue:

nesas mpomenypa length (ctpoka);

CTPOKA CTPOKa; <TEJO NPOICITyphl>

Juis oOpaiieHust Kk Hell ciykutT ykasatenb GyHkiuu length(S), B koTopoM S 0003Ha4aeT MPOU3BOJIBHYIO CTPOKY
CUMBOJIOB. JTa (DYHKIUS MPUHUMACT 3HAUCHHE, PABHOE YMCIY OCHOBHBIX CHMBOJIOB, UMEIOIINXCS B OTKPBITOH CTPOKE
(Oe3 BHEIIHUX KaBBIYEK), COOTBETCTBYIOIIEH CTPOKE S.

IMpouenyps! inreal u outreal ciy>kaT COOTBETCTBEHHO /sl BBOAA U BBIBOJIA JICHCTBUTEIBHOTO YHCIIA.

Omnmcanue nmpoueAypsl inreal:

npomnexypa inreal (kaHaji, Ha3HA4YCHHE);

3HaYeHUe KaHAJ; IeJIbIi KaHa;

BellleCTBEHHBI Ha3HAYCHHUE; <TEJIO MPOIEIyPbl>;

Omneparop 3Toi NpoeayPbl UMEET BHI:

inreal (<apudmeTnyeckoe BrIpaXkeHHe™> <OI'PaHUYMUTENb apaMeTpa™> < epeMeHHas >)

C moMomIbpIo 3TO MpoIeaypsl U3 KaHalla, HOMep KOTOPOTO 3aJ1aH apru(METHYECKUM BBIPAXKCHUEM, BBOJUTCS YHCIIO,
UMerollee BEIIECTBEHHBIA THI, W 3HAYEHHE O5TOr0 YHCIA NPUCBAMBACTCS TEPEMECHHOMW, SBISIOIICHCS BTOPHIM
(haKTHUECKUM TTapaMeTPOM.

IMpouenypa outreal BHIBOMUT B KaHal C 3aJaHHBIM HOMEPOM 3HAUCHHE IEPEMEHHOMW, SBILSIIOIICIHCS BTOPHIM
(hakTryeckuM mapamerpoM. OnucaHue 3TOM MPOLEAYPhl HUMEET BUI:
npouenypa outreal (kaHai, UCTOYHUK);
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3HaYeHHUe KaHaJI, HCTOYHUK; <T€JIO IIPOLECIyPhl>

Ornepatop yKka3zaHHOU MpOIeAyPHIL:

outreal (< apudpmernyeckoe BhIpaKeHUE™> <OTPaHUYUTEIb TapaMeTpa™> <apu@METUIECKOE  BBIPAKCHUE™)

st BBOZa M BHIBOJA MAacCCHUBOB BEIIECTBEHHBIX UMces (B YACTHOM CIlyd4ae — LENBIX YHCEN, €CIM OHM 3alUCaHBbl B

(])OpMC, HpI/IHHTOﬁ JJId BEICCTBCHHBIX I-II/ICCJ'I) CIIyXaT CICAYIOIUE ABC IPOUCAYPhI. Onucanue opoueaypbl BBOAA
MaccuBa:

npomneaypa inarray (kaHajl, Ha3HAaYCHHE);

3HAYeHMe KaHaJ; 1eJioe KaHa;

MAacCCUB Ha3HAuYCHUE; <TEJO MPOICIyphl>

OnepaTop 3TOH IMPOLEIYPHI:

inarray (< apuMeTHUIECKOE BEIpaXKeHNE™> <OTpaHHYHTEIb MapaMeTpa™> <HJICHTH(UKATOP MacCUBA™>);

Omrcanue IpoIeyphl BEIBOJA MacCHBa!

npoueaypa outarray (KaHall, ”CTOYHHK);

3HAYEeHHUe KaHaT, leJIoe KaHal,

MAaCCHB HCTOYHHK; <TEJIO IPOIIETyPhI>

Ormepatop 3TOH MpoIeaypsl UMEET BU.I:

outarray (<apu(METHUYECKOE BBIpaKEHNE™> <OIPaHHYUTENb MapaMeTpa™> <UIACHTH(PUKATOP MaCCHBA>);

B omeparopax mpoueAyp BBOJA M BBIBOJAA MAaCCHBOB B KAayeCTBE BTOPHIX (PaKTHUYECKHX IMAPAMETPOB YKa3bIBAIOTCS
TOJIKO UACHTHU(UKATOPEI MACCHBOB.

HeoOxonumas uHpoOpManus O pasMepax M Pa3MEPHOCTSIX MAaCCHBOB OEpeTcs M3 OINHMCAHUN COOTBETCTBYIOIIHUX
MAacCCHBOB.

I[J'ISI BBOJAa MacCCHBa 3HAYCHHUA €TI0 JJICMCHTOB MOOJDKHBI pacnojaraTbCiad Ha BHCIONHEM HOCHUTCIIC B BHUIC JIMHEHHON
TIO0CJIEAOBATCIBHOCTH YUCCII B J'ICKCI/IKOFpaq)I/IquKOM OopsAAKE.

Ecnu, Hanpumep, MaccHB MpeCcTaBiIsieT COO0H MaTPHUILy, TO DIIEMEHTHI €r0 TOJDKHBI UATH TI0 CTPOKAaM CBEPXY BHHU3 U
B CTpPOKax clieBa HaripaBo. BooOiue anemMeHT a [k, ky, ..., k,] IpeAIIECTBYET AIEMEHTY alj, 2, -..,ju], €CIU ki < j| Wiy k; = j;
(mai=1,2,3,..,p—)uk, <j,, npuuem 1< p < n. B Takom xe nopsake OyAyT BBIBOIUTHCS JIEMEHTHI MaccuBa Ha
BHemHUH HocuTensb (Ha MJI, Mb u 1. 1.).

Wcnonp3yst yka3aHHbBIE NMEPBUYHBIC MPOIEAYPHI, MOXKHO CTPOUTH C momomibio cpeactB AJII'OJla Gonee cioxHbIe
MIPOLIEAY PHI.

PaccMoTpuM HeKOTOpBIE PUMEPEI, IPUBEICHHEBIE B COO0IEHHH pabodeii rpymmel mo AJITOJly.
[Iponenypa i BBOAA LENBIX YHCET HMEET CISAYIOIIee ONMCaHue.
npomneaypa ininteger (kaHai, IeJIoc); 3HAYEHHE KaHal;
meJble KaHall, 1eoe;
npuMeYaHue MPoUeaypa OCYIIECTBISIET BBOJ IIEJIOTO YWCA, MPEACTABICHHOTO HA BHENTHEM HOCHTEIE B BHUIE
TTOCIIETOBATEIFHOCTH TGP, Iepe]] KOTOPOH, BOZMOKHO, CTOUT 3HAK M 3a KOTOPOH CIEAYeT 3aIsiTas, OrpaHuIHBAIONIas
310 yncio. JIro6ol Apyroit CMUMBOJ Bepe 3HAKOM He MTPUHUMAETCS BO BHUMaHUE,
HAYAJI0 LeJIble 71, k; Joruueckoe by
nejoe : =0; b : = ucTHHA;
maa k=1, k+1 nmoka n = 0 muKJI
insymbol (xanan, '0123456789 —+.,', n);
ecsimn=11T10 b : = Nokb; eciu n> 10 To n: = 1;
msk:=1,k+ 1 noka n # 13 muka
HavaJo 1enoe : = 10 X memoe +n — 1;
insymbol (kanan '0123456789—+', n)
KOHel[
ecJim —b TO 1IeTIoe | = — IeTI0e

KOHeEI[

C moMoIIbI0 TIEPBOTO MUKIIA B TAHHOHN MPOIEAYPE MPOU3BOIUTCS BBOJ OUSPEAHBIX CHMBOJIOB M3 3aIaHHOTO KaHala 1
MIpOBEpKa UX HA HATWYIHE ITUGPBI WK 3HAKA «—» WU «+». [Ipn BBOMIE 3HaKA «—» MepeMEHHas 71 TTOJIyIHT 3Ha4YecHme 11,
TIpH BBOJC 3HAKa «+t» — 3Ha4YeHHE 12, a IpH BBOJE KaKOW-THO0 IMU(PEl — 3HAYCHHE, HA CAMHMITY OOJIBINICe 3HAYCHHS
atoii mudpel. Ecnu mepBeIM OMO3HAHHBIM CHMBOJIOM OyJeT 3HaK «—», T. €. n Oyaer paBHO 11, To mormueckas
repeMeHHas b Moay4YuT 3HaUCHHUE JI0Kb, YTO B JAJIbHEWIIEM OyaeT UCIOIb30BaHO IS IIPUCBOCHUS LIEJIOMY YHCITy 3HaKa
«—». Ilocne oro3HaHus 3HaKa YKCIa IEPEMEHHOM 7 TTpUCBanBaeTCs 3HaueHue 1.

BTopoit npki B mpoleaype MOcaeaoBaTea-H0 BBOAUT HU(PHI YKMCIa 0 TeX IOp, MOKa OYEepEeIHBIM CHMBOJIOM HE

OKa)keTCs 3aIATas, OrpaHuYnBaromas 4ucio. OQHOBPEMEHHO ¢ BBOJAOM LGP MPOU3BOIUTCS BBIYUCIICHHE aOCOIIOTHOIO
3HAYCHUS YHCIa.

PaCCMOTpI/IM opoueaypy, OCymeCTBIAIOIYO BEIBOJ 3aJIaHHOM CTPOKH CUMBOJIOB. Onwucanue 3ToH Opoucaypbl UMECT
BUO:

npoueaypa outstring (kaHai, CTpoKa);

3HAYeHHUe KaHA; [eJIoe KaHAl, CTPOKA CTPOKa;

HA4yaJIo0 1meJoe i,

st i: =1 mar 1 go length (cTpoka) mmkd outsymbol (kaHai, cTpoka, i)

KOHEIT

B Tere naHHO# mporeyphl HCOIB3YETCs oneparop npoueayps! length (cTpoka), KOTOPBIN MOACYUTHIBACT KOJIHYECTBO

CHMBOJIOB B BLIBOHHMOﬁ CTPOKC MW OI'paHUYIMUBACT TCM CaAMbIM YHUCIIO HOBTOpeHI/Iﬁ ornecparopa LHUKIIA. C KaXXIbIM
MNOBTOPCHUEM IUKJIA BBIBOAUTCSA OAWH CHUMBOJIL.
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l1l. ACCOUMNATMBHOE TMNPOIPAMMUPOBAHUE

5. ObWME CBEOEHMA OB ACCOUMATMBHOM NPOIrPAMMNPOBAHNA

§ 13 CYWHOCTb ACCOUMATMBHOIO NMPOrPAMMNPOBAHNA N CIMOCOBHI
NMOCTPOEHUA CMNUCKOB

CylUrHOCTh pEeIIeHUsT MHOTUX WH()OPMAITMOHHO-JIOTHYECKUX 3a7a4 CBOAMUTCS K TaK HA3BIBAEMOHN KaTeropH3aIluu
O0OBEKTOB, T. €. K Pa3felICHHIO O0bEKTOB Ha BUJIbI, TUIIBI, KIACCHI U T.J., B 3aBUCUMOCTH OT UX CBOKMCTB U pu3HaKoB. [Ipu
3TOM 3alKCh HOBOHM MH(popMaIu 00 00bEKTaX B MaMATh MAIIVHBI WM MOUCK MHPOPMAIIUY B MAIIMHE OCYIIECTBISAETCS
[0 3HAaYeHUSAM 3TUX Mpu3HaKkoB. [IpuMepamu MmomOOHBIX 3a7ad MOTYT CIIy’)KUTh Y4eT W TUIAHUPOBaHHE MaTepUaTbHO-
TEXHUYECKOTO CHA0XEHUs, Y4eT KaJpOB, 337adu OMOIMorpadudeckoro moucka, oOpabOTKHM W HAKOIUICHHS HAyYHOMH
rH(pOpMaIUK, MAIIMHHON MEUIIMHCKON TUAarHOCTHKY 3a00JIeBaHUH U T. II.

s addexTruBHOTO penieHus MmoAoOHBIX 3ajad HeoOXOJMMa CICNHaNbHAsS OpraHu3aius paboThl 3aIIOMUHAIOIINX
YCTPOMCTB MAIINH, KOTOPas IMO3BOJIsIIa OBl OCYIIECTBIATH MOMCK MH(POPMAIIMN HE TOJBKO IO C€ ajpecaM, HO W 10 ee
MIpU3HAKaM.

CyuiecTByeT JBa OCHOBHBIX IIYTH OpraHd3allid MAalIMHHOW MaMsITH, Ha3bIBa€MOM acCOLMATUBHOH W
obecrieunBaromiei OBICTPHII MMOMCK OOBEKTOB, B 3aBUCUMOCTH OT MX IPU3HAKOB.

TlepBBIif IyTh — CXEMHBIM; OH COCTOWT B ITOCTPOSCHHH CIICIIMAIBLHOM IaMsATH, B KOTOPOM 3allOMHUHAIOIIHE SYCHKHU
(JacTUYHO WIJIM TIOJTHOCTHIO) 00JIaTaf0T CBOMCTBOM BEHITIONHSATH OTEpariiyl cpaBHeHUs. 11 moncka nHGOpPMAIK B TaKOU
MTaMATH BMECTO aJIpeCcOB 3aTaf0TCS HAOOPHI MMPU3HAKOB. B sueiikax maMsaTH MPOU3BOANUTCS CPpaBHEHNE XPAHSIINXCS B HUX
TIPU3HAKOB C 3aJaHHBIMA M Ha BHIX0A 3Y BBIAAIOTCS ajpeca sueek, B KOTOPHIX XpaHHUTCS WHbopManwms, o0aamzaromias
3aIaHHBIMH TIPU3HAKaMH; B HEKOTOPBIX CIy4asX BBIJAeTCS cpa3y Hckomas wHbopmamms. Takoi CXEeMHBIH Croco0
OpraHU3alMU MaMsATH MOKHO Ha3BaTh CXeMHO-accoyuamueubim. IIpu 3ToM HEOOXOAUMbIC HAOOPHI MTPU3HAKOB XPaHATCS
BO BCEX sSYeiikax IaMaTH M IIOMCK HH(pOpMaluu, oO0Jafaromeld 3aJaHHBIM HAO0OPOM MPH3HAKOB, IPOU3BOIAUTCS
OIHOBPEMCHHO W HC3aBUCHUMO II0 BCECMY 06’beMy IHaMsTHU. CBSI3B MCXKIAY OTACIBbHBIMH STIEUKaMU nmaMsAaTHh, B KOTOPBIX
Xpa”HATCA CXOOHBIC IIPU3HAKH, T. €. IpsAMasd aCcCoOllMAaTUBHAA CBA3b, OTCYTCTBYCT. CBOﬁCTBO aACCONUATUBHOCTHU Takou
OpraHU3alluH IMaMATH IIPOABIIACTCA B BO3SMOXXHOCTHU ITIOUCKaA O6T>€KTOB 10 UX IIPU3HAKaM, T. €. B XapaKTCpPEC CBA3U MCKIY
namMsITbiO M BHCUHIHUM HOTpe6I/ITeHeM I/IHd)OpMa]_[I/II/I. ACCOHI/IaTI/IBHOCTB 3aKII04acTCad B TOM, YTO OJHOBPEMCHHO
M3BJICKACTCS M3 BCEX sueek HMHpopManusg o0 o0bekTax, 00JamaroIuXx OOIMM HabOpOM IpH3HAKOB. TakuMm oOpa3oMm
MOXET BBISBJIATHCSA HATUYHE OOLIUX CBOMCTB y JAHHBIX, XPAHAIIUXCS B Pa3HBIX SYeiKkax, T. €. HAJUYHE aCCOLIMATUBHBIX
CBSA3CH MEX]y TaHHBIMU.

BTopoii myTh opraHu3alii acCONMATUBHON MaMATH MOXKHO Ha3BaTh npocpammHo-accoyuamuenvim. OH OCHOBaH Ha
HCIIOJIb30BAHUK OOBIYHBIX aJPECHBIX CHUCTEM IaMITH M 3aKII0YacTCs B TOM, YTO aCCOIMATHBHBIC CBS3H MEXKIY
Pa3IMYHBIMH JTaHHBIMH, XPaHAIIAMHUCS B IMaMATH, OCYIIECTBIAIOTCS JHOO IyTeM CIEIHAIBHOIO YIOPSIOYSCHHOTO
pPACIONIOKEHHUS STHX JAaHHBIX (WM WX HAUMCHOBAHWM) B IAMATH MAIIMHBL, JHOO IIyTeM OOBCAMHECHHS WX B
ITOCIJICTOBATEIbHBIC IETIOYKH TPU MTOMOIIM CICITHAIBHBIX aApecoB CBSI3H, KOJBI KOTOPBIX XPaHATCSA B TEX e suchHKax
IMaMATH COBMECTHO C TaHHBIMH. [ pyIIIBI OCIEA0BATEILHO PACIIONOKCEHHBIX JAHHBIX HIIM JAHHBIX, CBA3aHHBIX aJpecaMu
CBSI3M, HA3bIBAIOTCA cnuckamu. IIpy 3ToM HE0OXOIHWMBIC TpH3HAKH HH(DOPMAIIMH MOTYT XPaHUTHCSA JTHOO BO BCEX
00BEIUHAECMBIX WICHAX, THOO TOJBKO B OTACIBHBIX SUeHKax, IOMEIIAEMbIX B HaYaJIax CITUCKOB.

HexoTtopsle 4ieHbI CITUCKOB, B OOIIEM CiIydae, MOTYT YKa3bIBaTh OTBETBIICHUS K APYTHM CIIHCKaM, TaK HAa3BIBAGMBIM
noocnucxkam u m. 0. JIFoOOH CIHCOK CO BCEMH OTXOISAIIAMHU OT HETO MOACITIMCKAMH HA3BIBACTCS CHRUCKOBOU CHPYKMYPOLL.
[TporpaMMHO-acCOITMATHUBHBIA CIIOCO0, MO-BHIMMOMY, SBJISETCS OoJiee PEaIbHBIM I MPAKTHICCKOTO OCYIIECTBICHUS
npu OONBIIMX 00BbeMax IEPEeMEHHOW HH(pOpPMAIUH, TaK KaKk He TpeOyeT pa3pabOTKH CICIUAIbLHON acCOIMAaTHBHON
MmaMsaTH OoNbIoro oobema. OH 00JafacT THOKOCTHIO M 00ECIIeYNBACT BO3MOKHOCTh M3MEHEHHS B IMHPOKHX Mpeesiax
AITOPUTMOB TIOMCKa WH(MOPMAIIHH, COCTaBa M XapakKTepa MPHU3HAKOB, 10 KOTOPHIM IPOU3BOIAUTCS MTOMCK, B TOM YHCIIC
peau3aluilo0 MHOTOCTYIICHYATHIX M PEKYPCHUBHBIX MOMCKOBBIX MPOIECCOB. ACCOYUAMUBHBIM NPOSPAMMUPOSAHUECM MBI
HA3bIBAEM COBOKYIIHOCTH CIOCOOOB peIleHHs HH(GOPMAIMOHHO-JTOTHYECKUX 3aJad, OCHOBAHHBIX Ha IIPOrPaMMHOMN
peaNM3aIi acCOIMATHUBHBIX CBS3€M MEXIy NaHHBIMHU, XPaHSIIMMUCS B MaMATH MAaIIUHBL 3a pyOekKOM ATOT KpyT
BOIIPOCOB M3BECTEH IMOJI HECKOJILKMMU Ha3BaHHMSMHU: CIIUCKOBas 00pabOTKa, y3ioBas 00pabOTKa, LemHas ajapecaius,
METOJI YIIPABJISAIOINX CIIOB.

AccolaTUBHOE MPOTPaMMUPOBAHKE YAOOHO MPUMEHSTh IPU JOTHUYECKOH 00paboTKe MH(POPMAIUU, H3MEHSIOMIEHCS
10 CBOEMY COCTaBY M 00bEMY, KOTJa IPOIECChI MOMCKA U 00paOdOTKH UMEIOT HepapXUUYSCKUI U PEKYPCHUBHBIN XapakTep.

B o6mem cioydae mpH accOlMAaTHBHOM IIPOrpaMMHMPOBAaHUM HE TpeOyeTcs IPOM3BOAWTHL 3apaHee IKECTKOE
pacmpeneicHie MaMATH. PacrpenerneHre MaMsATH OCYIIECTBIIIETCS aBTOMATHYECKHM B XOJE Ipolecca o0pabOTKH B
COOTBETCTBHH C (DAKTHUECKUM IOCTYIUICHHEM JAaHHBIX.

AccoIlMaTHBHOE MPOrpaMMHPOBAHHE IO3BOJIIET 3HAUMUTENBHO (B COTHH M THICSIYH pa3, B 3aBUCHMOCTH OT
KOJIMYECTBa IIPOCMATPHUBAEMBbIX MM 0OpadaThIBAaEMbIX MaHHBIX) YCKOPHTH ITOMCK JAaHHBIX, MX aHAIH3 U 00padoTKy.

Crnoco0bl NOCTPOEHUs CIMCKOB

PaccMoTpuMm ciemyrorire croco0bl MOCTPOCHUS CIIUCKOB B MAIlIMHHOM MaMsTH:
1) mocremoBaTelbHBIM,
2) IEIHOMH,
3) rHe3I0BOM,
4) y3IOBOH.
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IlocnemoBaTeIbHBIE CIUCKH

Ilpu nocnedosamenvHom CIOCOOE TOCTPOSHUS CIMCKOB AaCCOITMATHBHBIC (CIMCKOBBIC) CJIOBA, IPEACTABIISIOIIHNC
OTHETbHBIC YICHBI JAHHOTO CITHCKA, pa3MEMIAIOTCS B IMOCICIOBATEIBHO PACIIOI0KECHHBIX SUYeHKaX MAIIMHHON TaMsTH.

JIOCTOMHCTBOM TIOCIIEAOBATEILHOTO CIOCO0a IOCTPOCHHS CIHCKOB SIBIISIETCS BO3MOXKHOCTH OBICTPOTO ITOMCKA
TpeOyEeMBbIX YJICHOB CIIMCKOB B TE€X CydasX, KOTJAa 3TH YWICHBI PacIojaraioTcs B MOPSIAKE MOHOTOHHOTO W3MCHCHHS
KaKoro-JIn00 Ipu3Haka (HarmpuMmep, HoMepa o0bekTa). Torma i moucka o0ObeKTa ¢ 3aJaHHBIM HOMEPOM MOJXKET OBITh
TIPUMEHEH, HAIIPUMEp, CII0C00 TOCTIEA0BATEILHOTO JISIICHHSI CITUCKA TIOTI0IaM, 00SCIIEIMBAIONTNH HaX0XKICHUE HYKHOTO
YJIeHA CIIHCKa MPHOIM3UTENBHO 3a N=[og,n onepanuii cpaBHEHUS, T/Ie 7 — 00IIee YMCII0 YWICHOB ciucka. Hegocratkamm
ITOCIIETIOBATEIBHBIX CITICKOB SIBJISTIOTCS:

a) HEoOXOIUMOCTh 3apaHee 3HATh KOJMYECTBO WICHOB B KaKIIOM CIIMCKE W COOTBETCTBEHHO PacCHpeeisATh MaMsTh
MAITAHBl I TOCTPOCHHS KaXIOTo crucka. IIpu 3TOM maMsATh MAaIlMHBI HMCIIONB3YETCS HEpallMoHabHO, TaK Kak
OKHIaeMbIC pPa3MEphl CIIMCKOB YacTO HE COBIAMAIOT ¢ (aKTHUSCKUMH. HekoTopwle 30HBI MaMATH OKa3bIBAIOTCS
HEJIOCTaTOYHBIMH JJISI pa3MEIIeHUS CITUCKOB, B TO BpeMS KaK APYTUe 30HBI UCITOIb3YIOTCS HE MTOTHOCTHIO;

0) CJIOXXHOCTBH IMPOIEAYP BKIIOUCHUS B CIIMCOK HOBBIX UJICHOB M MCKJIFOYCHHUS CTaphIX YICHOB B TEX CIydasx, KOTIa
CITHCKH JIOJDKHBI OBITh YITOPSAOUYCHBI 10 KAaKMM-TO Mpu3HakaM. [Ipu 3ToM Jijis BCTaBKK HOBOT'O YjieHA B CEPEAUHY CITHCKa
WJIA UCKJIIOUSHHSI CTApOro WIeHa U3 CEpeIMHBI CIIUCKA TpeOyeTCs CABUT BCEX MOCICAYIONINX WICHOB. Eclin BKIIIOUeHUE U
HCKJIIOUEHHE YJICHOB CIHCKA IMPOU3BOJMUTCS CIIYYalHO IO OTHOIICHHUIO K UX PACIOJIOKEHHUIO B CIIMCKE, TO B CPEIHEM Ha
KaXAYI0 OICpalli0 BKIFOYCHUS WM HCKIIOUEHHS OJHOTO YeHa CIIMCKAa MPHUXOIUTCS CHABUT  IOJIOBHUHBI
CITHCKA.

Iennbie cIMCKU

[Ipu memHoM croco0e MOCTPOSHHS CIUCKOB OTACNBbHBIC YICHBI CIHCKA PacIoIaraloTCs IMPON3BOJILHO B MAIIMHHOMN
MaMATH W CBSA3BIBAIOTCS MEXKITYy COOOH TMPH IOMOIIM TaK Ha3bIBACMBIX aIpECOB CBA3U. AJPEC CBSA3M ITOMEIIACTCS
COBMECTHO C JaHHBIM WICHOM CITUCKA U YKa3bIBaeT MOJIOKCHHE 192

CJICYIOIEro 4ieHa criucka. Mes 1emHoi agpecanuu COUCKOB M MOAPoOHas pa3pa0d0TKa METOJIUKH MOCTPOSHUS U
peoOpazoBaHMs MEMHBIX CIIMCKOB ObLTa JaHa aMepruKaHCcKuMH yaeHbiMU HeBemom, Cumonom u oy [15].

OObgHO MpU 00pabOTKE MAHHBIX O HEKOTOPOH COBOKYIHOCTH OOBEKTOB STH OOBEKTHI PACIPEACISIOTCS MEXKIY
Pa3IUYHBIMH CITUCKAMH, IIPUYEM OJIMH U TOT e 00BEKT MOKET HAXOIAUTHCS OTHOBPEMEHHO, B HECKOJIBKUX CIHCKaX. st
TOTO YTOOBI MHOT'OKPATHO HE MOBTOPSATH BO BCEX CITUCKAX, Kyla BKIIOYCH OOBEKT, BCIO MH(MOPMAIIHIO 00 3TOM OOBEKTE,
MMOCTYIAIOT CICAYIOMHUM 00pa3oM. BhIaensroT ompeneleHHYIO 00JacTh mamsaTH (0OBIYHO HAa MAarHHUTHBIX JICHTaX), B
KOTOPOH TOCIIEIOBATEIEHBIMU y9aCcTKaMHF, TaK Ha3bIBACMBIMH 3aITUCSIMU, pa3MelIaeTcs Bes HHpopManus 00 00bheKTax,
MpUYeM KaKIOMY OOBEKTY COOTBETCTBYET OTJCIbHAS MO3UIMS (OJHA 3aIlHCh) CO CBOMM aapecoM. JTa 00JacTh MaMITH
Ha3BIBaeTCS 00JIACTHIO 3amiceil OOBEKTOB.

Crnucku 00beKTOB, (DOPMHpPYEMBIE O PA3IMYHBIM IMPH3HAKAM, CTPOSATCS OOBIYHO B ONEPATUBHON IMMaMATH HIH B
MMPOMEKYTOUYHOM TMaMATH (Ha MarHUTHBIX Oapa®aHax miau auckax). O0IacTh MaMsITH, B KOTOPOH pa3MEIIarOTCs CITHCKH,
OyzleM Ha3BIBaTh CITUCKOBOH 00JIaCThIO.

Bo3MOXHBI cydau, KOTla CIIMCKH PacIoNIaraloTcsi HA MArHUTHOH JICHTE, a JJisi 00pab0TKH MEepenrChIBAIOTCS YaCTIMHU
B OTEPaTUBHYIO MaMATh. [Ipyn HaMMYUM OTIAENBHBIX 3aIlUCeH, CoOAepPIKaLINX MOJIHYI0 HHPOPMaIHI0 00 00BEKTax, B CaMHUX
CITUCKAaX OOBEKTHI YKA3BIBAIOTCS TOJBKO CBOWMH YCIOBHBIMH HaWMEHOBaHUSAMH. OOBMHO TaKMMHU MAITUHHBIMU
HAaUMCHOBAaHUSAMH OOBEKTOB SBJISIOTCS angpeca TEpBBIX SYCEK MaMsSITH, B KOTOPBIX XPaHATCSA 3aluCH JJis
COOTBETCTBYIOIIMX OOBEKTOB. TakuM 00pa3zoM, aiapeca 3alvcel SBIAIOTCS MAalIMHHBIME HAMMEHOBaHUSMU OOBEKTOB;
[OJT STUMUA HAUMEHOBAaHUSIMH 00BEKThI (PUTYPUPYIOT BO BCEX CITUCKAX, B KOTOPBIX OHH YYaCTBYIOT.

B 1a6n. 1 mokasaH mpuMep 00JacTH MaMsTH, COAEpsKallel 3alrch I HEKOTOPBIX 00BeKTOB. B maHHOM ciydae Bce
3aIlMCH OJIHOTO THITA W COJEPIKAaT HEKOTOPBIM BHEIIHUN HOMep oObekTa Ni U KOOpJAHWHATBHI 00beKTa Xi, Vi, zi. Axpeca
3amucei, mokazanHble B 1eBoi kosonke (1000, 1001, 1002 u T. 1.) ABNSAIOTCS MAaIIMHHBIMA HAUMEHOBAaHUSIMU OOBEKTOB;
OHH yKa3bIBAIOTCS B IICITHBIX CITHCKaX, PUBEACHHBIX B TA0II. 2.

Kaxnas sdeiika B CIHCKOBOM 0O0JacTH IaMATH JEIUTCS HA JBE YacTH: B OJHOH YacTH XPaHUTCS MAIIUHHOE
HanMEHOBaHHE OOBEKTa, SABISIOIICTOCS UYJIECHOM JAHHOI'O CIHCKA, a B APYrOM Y4acTH — aJpec CBS3H, YKa3bIBAIOIIUIt
MOJIOYKEHUE CIICTYIOIIEro WICHa CIHCKA.

Crnegyer 3aMeTHTb, YTO B JallbHEHIIEM H3J0KCHHH MbI OyJeM HCIIONb30BaTh HAa3BaHHE «CIHCKOBBIMN» U
«acCOLMATUBHBIN) KaK CHUHOHUMBI. Hampumep, CHOUCKOBBIM YI€H W AaCCOIUATHUBHBIN 4YJIEH, CIHUCKOBOE CIJIOBO U
accoIMaTUBHOE CJIOBO U T.1I.

Tabnuya 1

Ampoca Jns memHoro crmoco0a MOCTPOCHHS CITHCKOB XapaKTepHOW YepTOoM SABIIACTCS LCTTHAS
sammceit 3anucH 00HeKToB opraHu3anys CBOOOJHBIX sUeeK CIHUCKOBOM o0macTu maMsatH. Bece cBOOOAHEBIE sTUSHKH 3TOM
00J1acTH MaMATH (2 B HaYaJIbHBI MOMEHT, KOT[a B IIAMSTH HET €I¢ HU OJHOTO CITMCKA, TO

1000 NI, x1, yl, zl BCC SUCHKH CITMCKOBOH OOJACTH MaMSTH) 3aBsA3aHbI B TaK HA3BIBAEMBIH CITHCOK CBOOOIHBIX
1001 N3, %3, y3, 3 staeek (CS). OnHa siueiika B maMsTH (B HaIlleM IpuMepe sdeiika ¢ aapecoM 100) mOCTOSHHO
3aKperuiieTcs B KadecTBe (ukcaTopa (MM ykaszaTellsa) CBOOOMHBIX sueeK. B ykasarerne

1002 N9, %9, ¥9, 29 CBOOOIHBIX SYCCK B MEPBOH ITOJIOBUHE SUCHKH XPAHUTCSA YHCIO WMCIOIIUXCS B HATHIHH
1003 N6, x6, y6, z6 CBOOOIHBIX SYEEK, a BO BTOPOI MOJOBHHE — aJpeC CBSA3H, MOKA3BIBAIOIIMI MOJIOXKCHUE
1004 N2, X2, y2, 22 MEepBOU SIUEHKHM M3 CIMCKAa CBOOOJHEIX suceK. B mepBoil siuciike mMmeeTcs ajpec CBS3H,
1005 N1L, x11, yli1, 211 YKa3bIBaIOIIUH BTOPYIO SYEIKY, BO BTOPOUA — TPETBIO U T, 1. B nocnennei gueiike crnrcka
1006 NS, x5, 38, 28 CBOOOIHBIX siUeeK (TaK K€ KaK W B IMOCIEIHEH sdelKe Jr000ro IEIMHOI0 CIHUCKAa) BMECTO

agpeca cBs3u cTouT ycinoBHBIH kon (KC), mokasplBaromuii KoHern crmucka. CIHCOK
CBOOOHBIX STYEEK CITYKUT PE3EPBOM, M3 KOTOPOTO OepyTCs STICHKH JJIS TIOCTPOSHUS CITHCKOB U B KOTOPHIN BO3BPAIIAIOTCS
SIYeMKH, OCBOOOMMBINMECA M3 CIUCKOB. IIpomeccel B3stus sueek u3 CS u Bo3Bpamienus B CS He mporpaMMupyroTcs
nporpammucTamMu. OHH TOJDKHBI BBITOJHITHCS aBTOMATHYSCKH JTUO0 CTaHIAPTHBIMHE IOAIPOrpaMMaMH, JTHO0 CXEMHO.
Jns TmocTpoeHHS KaKIoTo IICIMHOrO CIMCKa MPOTPaMMHCTOM 3apaHee BBIJSISACTCS OJHa sueilika, KoTopas OyneT
Urpath poib (PUKcaTOpa WM yKazaTeis 3TOTO CIHCKa. AJpec SYeHKH M3BECTEH MPOTPAMMUCTY M YKa3bIBaeTCs BO BCEX
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KOMaH/1axX, COJIeprKaIlnX 00palleHns K 3TOMY CIIMCKY, B KayecTBe ajapeca (MAalIMHHOTO HAaWMEHOBAHHS) CITHCKA.

Tabnuya 2
CofeparHe CITHCKOBEIX SeeK Takum (¢ukcaTopoM cHucka OOBEKTOB B
Alpeca T Tabn. 2 sABIOAeTCA sderka ¢ agpecom 101.
K HaMMEHOBAHHS Azpeca cBssH Suetiku ans PUKCATOPOB CIUCKOB OOBIYHO
00THeKTOB Oepytcst mporpammuctom He u3 CS; mis HuX
®uKcaTop CBOOOIHBIX AHeeK — 100 3 110 OCTaBISICTCSl  CIIEIMAJbHAsl Tpynma s4eeK,
OHKCATOp CITHCKA 0GHEKTOB —> 101 6 108 XOTsI, BOOOIE TOBOPS, ATH SYEHKH MOXKHO
102 1003 105 opatp Tarkke m m3 CS. YkasaTenw CHHCKOB
103 1004 107 MOTYT CTPOUTHCS Pa3TUYHBIMH CIIOCOOAMHU.
104 1005 KC Hanpumep, ykazaTenb cnmcka, Tak XK€ Kak U
105 1002 104 ykazatenb CS, MOXXeT colep)kaTh JBE YacCTH:
106 109 MEPBYI0, YKa3bIBAIOIIYID YHCIO WICHOB B
107 1001 102 JJAHHOM CIHCKE, U BTOPYIO, YKa3bIBAOILYIO
108 1000 103 aJpec NEepBOro wieHa chucka. Bce wieHsl
109 KC CIMCKa COEOMHSIOTCS MEXAy co00i B Ienb
110 106 IIPU NIOMOIIM aapPECcOB CBS3M TaK K€, KaK 3TO

OBLJIO OITMCAHO IS CTIFICKA CBOOOIHBIX SYECK.

B ornnumne or crucka CBOOOJHBIX SYEEK, B KOTOPOM IEPBBIC YaCTH SYCEK HE HCIONB3YIOTCS, B CIIUCKAX O0BEKTOB
MEPBbIC YaCTH SYCCK COJCP)KAT MAallMHHBIC HAUMCHOBaHUsS (ajpeca WX 3amuced) OOBEKTOB, SBJISIOIIUXCS YICHAMH
JAHHBIX CITHCKOB.

B Tabn. 2 moka3zaH OJMH IEMHON CIHCOK, cojaepxamuii o0wbektel (1, 2, 3, 6, 9, 11). Bce ocranbHbIe sUeHKH
coenuueHbl B CS. bykset KC 03Ha4aroT yciaoBHO Koj KOHIIA crrcka. Kak BUIHO M3 MPUBEICHHOTO MpUMeEpa, STUYSHKH ¢
YJICHAaMH ICMHBIX CIIMUCKOB MOI'YT Pa3MElIaThbCsl B TMaMATH B IMPOU3BOJILHOM TMOPSIKE; CBA3M WX MEXIYy C000i
obecreunBaroTcst aapecamu cBsizu. [Ipu 3ToM He TpeOyeTcs 3apaHee BBIICTATH MOJ KaKIBIA CIHCOK OMPEIEICHHOE
YUCJIO0 sYeeK. DT ssdelku OepyTcs u3 obmiero pesepsa CS s Bcex CIHMCKOB IO Mepe MX HapacTaHus. TakuMm o0pa3om,
obecrreunBaeTcst OOJBITIAs THOKOCTh B UCIIOJIE30BAHHH ITAMSITH.

JlpyruM BaKHBIM JOCTOMHCTBOM IIEITHOTO CIOC0O0a OpraHWU3alliH CIIMCKOB SIBIISIETCS YAOOCTBO BKITFOUEHHUS HOBBIX
YJICHOB CHHCKOB M HCKJIIOYCHHUS HEHYKHBIX WICHOB CIHCKOB. Kak BKJIIOYCHHE WICHOB, TaK M HUCKIIOUCHHUE MX MOXKET
MIPOU3BOUTHCS U3 JIFOOOTO MECTa CIHCKaA 0€3 TIEPEMEIICHUS BCEX OCTALHBIX WICHOB.

BxiroueHre HOBOTO WieHa B IIEMHOW CIHCOK OOBIYHO CBS3aHO C IOSBICHHEM HOBOTO OOBEKTa, JUISI KOTOPOTO
COCTaBJISICTCS 3alMCh M 3aHOCUTCS B OJTHY M3 CBOOOHBIX 30H 00JIACTH MaMSTH, OTBEACHHOU O] 3aITUCH. 3aMETHM, YTO B
3TOH 00J1aCTH MaMSTU TaKKe JOJDKEH OBITh OPraHM30BaH IICMHOM CIHMCOK CBOOOIHBIX 30H WM SUCCK, U3 KOTOPOTO
OepyTcs 30HBI (TPYIIIBI sI9EEK) JUIs 3aIUCeil HOBBIX OOBEKTOB M B KOTOPHIN BKITIOYAIOTCS OCBOOOTUBIITHECS 30HBI ITOCHE
BBIUCPKUBAHUS M3 BCEX CITUCKOB HEHY)KHBIX 00beKTOB. [1pH 3aHeceHHH HOBOM 3aITMCH W3 CITMCKA CBOOOIHBIX 30H OepeTcs
odepeaHasi CBOOOHAS 30HA, B KOTOPYIO 3aHOCHUTCS 3aITUCh HOBOTO OOBEKTa. AJIpec ITO 3alrucy CTAHOBUTCS MAITHHHBIM
HAUMCHOBAaHUEM HOBOT'O O0BEKTA. 3aTeM IO 3HAYCHHUSAM MPU3HAKOB, BXOJSIINX B 3aIIUCh ATOTO O0BEKTa, ONpPEICIIAeTCs,
K KakUM CIIHCKaM OH JIOJDKEH OBITh OTHECEH, M TPOM3BOJIUTCS IOCIEAOBATEIBHOEC BKIIOUCHHE AAHHOTO OOBEKTa B
COOTBETCTBYIOIIME CHUCKU. HamOoree mpoCThIM SIBIISIETCS BKJIFOUYEHHUE HOBOTO YJICHA B HAYaJIO CIMCKA, HO MOXHO
BKIIOYATh HOBBIY WICH M MOCIE JIFO0Or0 JPYTroro WwieHa 0e3 MepecTaHOBKU BCEX OCTAIBHBIX YWICHOB CITUCKA.

Jly1s BKJTFOUEHUSI HOBOTO YJICHA B 00O CITUCOK (M B JF000E MECTO CIMCKA) CHavaja JOJDKHA OBITh B3sTa CBOOOIHAS
siueiika u3 CS. B neByro monoBHHY 3TOM SUEHKM 3alKChIBACTCS MAIIMHHOE HauMEHOBaHWE (aJpec 3alicu) HOBOTO
00BeKTa. 3aTeM MPOIECC BKIFOUCHUS MOKET HITH ABYMS IMyTSIMH. ECiu HOBBIH 00BEKT BKIIOYACTCS B HAYAJIO CITHCKA, TO
Ha MECTO aJipeca CBS3M B HOBYIO SIUCHKY 3aIlMCBIBaCTCS 3HAUCHHE aJipeca CBSI3H, B3ATOE U3 (PUKCATOpa JAaHHOTO CITHCKA, a
B (pMKCATOp JAHHOTO CITMCKA HAa MECTO aJpeca CBSA3H 3aIIUCBIBACTCS aapec HOBOH sueiiku. Eciiy HOBBIN WICH BKIFOYACTCS
Kylla-TO B CEpPEAMHY CITMCKA, TO CHadajga HAaXOIWUTCS MPEAMICCTBYIONIMN WIECH CIHCKA, IOCIIe KOTOPOTo TpeOyeTcs
BKJIFOYMTHh HOBBIH WIICH, a 3aTeM IPOM3BOAMTCS 3aMEHA agpecOB CBSI3U: B MPEINICCTBYIOIIEM YJICHE CTaBHTCS aIpec
CBsI3M, YKa3bIBAIOIIMI HOBBIH WICH, a B HOBOM YICHE CTaBUTCS aJlpeC CBS3H, B3ATBHIAM M3 MPEIIICCTBYIOIMIErO wWicHa. B
000MX CiTy4JasX MPOU3BOMUTCS YBEIMUYCHHE CUCTYMKA YHCIA WICHOB B (pHKcaTOope MAaHHOTO CIHCKa Ha enWHHIy. B
tdukcatope CA (Tak e Kak M B pUKcaTope CBOOOTHBIX 30H) MPHU B3ATHH OJAHOH sueiikk u3 CS (Wiau 30HBI U3 CITHCKA
CBOOOHBIX 30H) MPON3BOIUTCS YMEHBIIICHNE HA CIMHUITY COOTBETCTBYIONINX CUCTIHKOB.

Tabmuya 3
CogiepKuMOe TIeeK B Tabn. 3 nokasansl Te e cruckd (CS U crmucok 0OBEKTOB), YTO M B TaON. 2,
Anpec sueex|  Mammmmoe Toapko u3 Ci B3fiTa OJlHA sYeiika (110), a B cumcok OOBEKTOB (B €ro vHatIano)
HaIMEHOBAIIC [a7pec Crt3H n00aBIieH HOBBIA OOBEKT ¢ MaTMHHBIM HOMepoM 1006, paHee HE BKJIIOUCHHEBIN B 3TOT
CITHCOK.
100 2 106 [Iporecc UCKITIOYECHUS YJICHOB M3 IICMTHBIX CITHCKOB OCYIIECTBIISICTCS TaKXKe ITyTeM
o1 . 0 3aMEeHBI aJIpecoB CBSA3HM. HaxomuTcs 4ieH, MpeAmecTBYIOMNA UCKIIoqaeMoMy (s
MEPBOr0 WiIeHa 3TO OyIeT (MKCAaTOp CIHMCKA) W B MPEIIISCTBYIOMEM YJICHE aapec
102 1003 105 CBSI3M 3aMEHSCTCS Ha aJpec CBSI3U, B3STHIN M3 UCKIOYaeMoro wieHa. OTHOBPEMEHHO
103 1004 107 MPOM3BOAMTCS YMCHBIICHHE YKCIA 4YICHOB B (DHKCAaTOpe ITAHHOTO CIIHMCKa Ha
Toa 1005 v SJIMHUILY. DTOT nporece 6LVm MPOMJUTIOCTPUPOBAH B MPEAbIAYIIEM IpUMEpe MpH
HCKITIOUEHUH ouepeaHon sueiiku n3 CH.
105 1002 104 HckiroueHre HEKOTOPOTO YeHa M3 JaHHOTO CIMCKA MOXKET OBITh CBS3aHO JINOO C
106 109 MEPEHOCOM €ro B JPYroM CIHCOK OOBEKTOB, JHOO  C TIOJHOM JIMKBUAAIMCH
JIaHHOT'O 4YJIeHa.
107 1001 102 B nocnennem cnmydae COOTBETCTBYIOIIAs CIMCKOBas suelika Bkirodaercs B CHl.
y YOI
108 1000 103 [Ipu moaHOM TUKBHIAIIMHA 00BEKTa COOTBETCTBYIOMIAS 30HA MAMSTH C 3aIHCBIO0 3TOTO
109 KC 00BEKTa BKIIOYACTCS B CITUCOK CBOOOIHBIX 30H.
o 1008 08 Takum o00pa3oM, B CHHCKOBBIX WICHAaX IEMHBIX CIHUCKOB B SBHOM BHJIE
YKa3bIBAIOTCS 1B anpeca: aipec CIEIyIONIEro WIeHa CIMCKa M aJpec 3alicH 00heKTa,
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SABIIAIOMICTOCA JaHHBIM YJICHOM CIIMCKa. OT0T cnocod IOCTPOCHUA CIIMCKOB ABJIACTCA JOCTATOYHO I‘I/I6KI/IM, HO IMMPHUBOJUT K
HCKOTOPOMY YBCIMYCHUIO o0beMa MaMATH 3a CYET XpaHCHHUA B SABHOM BHAC YKAa3aHHBIX aApCCOB. Heckoanko 0omee
OKOHOMHYHBIM B 3TOM OTHOILICHHWH ABJIACTCS paCCManI/IBaeMBII\/'I HHXKC I‘HCSI[OBOFI CI10co0.

I'ne3noBbIe CIMCKHA

IIpu rHe3g0BOM croco0e BMECTO YKazaHHS SBHBIM O0Opa3oM B KaXKIOM WIEHE CIHCKa aJpeca CIEAYIOIIEro ujicHa
9TOr0 CIHCKA, CIUCKOBBIE CIIOBAa, MPEACTABISIOIIAE UICHBI OJHOTO CIHCKA, pacIojaraloTcs MOApsAn B
IMOCCAOBATEIBHBIX SUCHKaX MaMATH. [IpH 5TOM B CIIMCKOBBIX CIIOBaX YKa3bIBAIOTCS TOJIBKO MAIIHHHBIC HAUMEHOBAHUS
(agpeca 3ammceit) 00BEKTOB, SBISIONINXCS YiICHAMU JAaHHOTO CIUCKA, U HEKOTOPBIC TOMOTHUTEIbHbIC TPU3HAKH. Tak Kak
COCTaB Pa3lIMYHBIX CIHUCKOB IIEPEMEHHBINA, TO HEBO3MOJXKHO 3apaHee TOYHO 3HATH JJIMHBI CIIUCKOB M BBHIACIHTH UM
COOTBETCTBYIOIIIME MecTa B TaMaTH. IlodToMy JaHHBI BapHaHT peadu3yeTcs HE B  BHAEC CIDIOIIHBIX
MOCTEA0OBATEILHOCTEH CIHUCKOBBIX SYEEK, OTHOCSAIIUXCSA K OJHOMY CIIHCKY, a B BHJE THE3J WICHOB OJHOTO CIIHCKA.
BHyTpu rHe3ga 4iieHbl pa3sMEIIaroTCs MOAPSA, a CBA3b MEXKAY THE3IaMH OCYIIECTBIIICTCS IIPH IOMOIIH aJIpECOB CBS3H.
OTcroga MPOUCXOIUT Ha3BaHUE «THE3JOBOM» CITOCO0. DTOT CrOCcO0 SBIISICTCS COYCTAHMEM II0CIIEIOBATEIBHOTO U IETTHOTO
cr1oco00B 1 00J1a1a€T HEKOTOPHIM MTPEUMYIIECTBOM IIepe]] YKa3aHHBIM BBIIIE CITOCOOOM MOCTPOCHHS LIEMHBIX CITUCKOB B
OTHOIICHUH pacxofa MaMATH U CKOPOCTH IIPOCMOTpPA CIMCKOBBIX YJCHOB BHYTPH THe3fa. IIpw THE3ZOBOM CIOcoOe
CIIMCKOBEIE CJIOBA COAEPIKAT KPOME MAIIMHHBIX HAMMEHOBAHUH OOBEKTOB, SIBJISIONINXCS YICHAMH CIIMCKA, IBa IPH3HAKA:
npusHak nepexonHoro ciosa (II) u mpusnak konma cnucka (KC). IlepexomHble ciioBa CIOyKaT Uil CBSI3HM MEXKIY
CHE3JjaMHU OJHOT0 crucka. B Tabin. 4 u 5 mokasan npuMep rHe30Boro crucka. Tak ske Kak v pu

Tabnuya 4 Tabruya 5
é{f‘{ggf{a CIIHCKOBBIC CIIOBA ;}ﬁﬁig% N
Im | KC e 1000 N1 xl, 1, 21 LIEITHOM CIOCO0e, JUIS KaKI0ro THE3I0BOI0
SOMHbIX CITMCKA JIOJDKEH OBITH BBIACIEH (DUKCATOP
100 CBODOIH! 1001 N3, x3,y3, 23 (
105 THE3 . yKaszaTellb) CIHCKa, T.e. (DUKCHpPOBaHHAs
1002 N9, x9, 19, 29 sgueiika, B KOTOPOM XpaHUTCA ajpec,
101 108 q’&‘;’g}fgp 1003 N5, x5, 5, 25 HOK§3I>IBaIOH1HI71 [IOJIOKEHUE [IepBOH
oBBeKTOR 1004 N4 x4. v4. 74 SMEHKM  [IePBOTO THE3JA STOTO  CIHCKA.
CBoOomHBIC  SIYCWKHM TpU  THE3JOBOM
102 o o | 1004 cnmocobe OOBENUHAIOTCS HE B IIENH
re CBOOOIHBIX SYEEK, a B LEMH CBOOOMHBIX THe3x sueek. 1loapoOHee THE3I0BOM
103 | 0 0 | 1003 IHE310 Croco06 OyaeT omucaH B I 6 § 16.
Onucok 00bEKTOB B TablI. 4 COCTOMT M3 TPEX THE3Z, IPUYEM B TPETHEM
104 1 0 114 THE3/IC 3aHsATa BCcero oaHa suciika. CIHUcOK CBOOOMHBIX THE3J COCTOUT M3 ABYX
rae3n. CBoOomgHble THE3[a COCAMHSIOTCS IPH IIOMOINKM aapecOB CBS3H,
105 01 11 IIOMEIIAEMEIX B IEPBBIX s4ekkax rHe3n. Bo Bropom cBoOoAHOM THeE3ne, B 1-i
CBoboHoe siueiike, aapec CBA3M OTCYTCTByeT, a mpusHak KC paBeH 1, 9To yKkasbIBaeT Ha
106 THE3J0 KOHEI[ CITUCKA CBOOOIHBIX THE3I.
107 Y3510BbI€e CIUCKHU
108 0 0 | 1000 V3510Bo#M Ccroco® MOCTPOSHHS CIUCKOB SBIISICTCS OOOOIIEHHEM IIEMHOTO
l-e croco0a U CIIY>KUT JJ1s1 00pa30BaHUs MHOTOCITMCKOBBIX CTPYKTYp. B oTiindme ot
1091 0] 0 [ 1001 | ruesmo LENMHBIX CIHMCKOB, B KOTOPHIX OT Ka)KJOTO 4YI€HA CIUCKAa MOXKET OBITh CeNaH
[EPEX0J] TOILKO K OJHOMY CIIEIYIOIIEMY YIEHY CIIMCKA, B Y3IOBEIX CIIMCKAX OT
HO | 1 0] 102 KaQ)XI0r0 4ieHa CIIMCKA MOI'YT OLITh CICIIaHBI IEPEXOALI KO MHOTHUM APYTUM
1 ) yjieHaM, T. €. KaXIbI YjeH SIBIIIETCS Y3JIOM IEPECCUYEHUs] MHOTHX CIIUCKOB.
IIpu y310BOM CIIOCOO€E BCE CIMCKOBEIE CJIOBA, IIPEACTABIISIONINE OJUH U TOT 3KE
112 CaoGozHoe 00BEKT B pasHBIX CIIMCKAX, PACIIONAararoTCs B IMaMATH MAIIHHBEI HE HE3aBHCHMO
THE3A0 Jpyr OT Jpyra, Kak ATO HMMEET MECTO MPH IMOCTPOCHUH IPOCTBIX ICIMHBIX
113 CIKCKOB, a moapsn. OOBYHO OHH PACIIOIATalOTCS COBMECTHO B OLHOI sSYekKe
MaMATH WIK B TPYIIIE MOCIEHOBATENBHO PACIIONIOKEHHBIX TYeeK, 00pasys Tak
11-1] o 1 | 1002 Ha3bIBAaEMBIN y3ei1. MOKHO TakKe caM y3ell MPEACTABIATh B BHJEC LEIHOIO MU
3-¢ rHE3I0BOro cmucka. OmucarenbHas MHGOPMALKS O JaHHOM 00beKTe (3aluch
115 (HZEgiize) 00BEKTa) MOKET PAcIoNaraThcs IMO0 COBMECTHO C €ro y3IoM, JIM00 B y3ie
e OyIeT YKasplBaTbCsA MAIIMHHOE HaMMEHOBaHHE O00BEKTa, T. €. ajpec,
OTIPECIISAIONINH MOJIOKEHHE 3aMMCH 00BEKTA B TAMSTH MAIIIHHBIL.

CoBMeCTHOE pa3MeleHHEe Y3JI0B M 3amuceii OoOBEKTOB yAOOHO TpH
MOCTOSIHHOM COCTaBE Y3JIOB U 3alKCeil, pa3eibHOe UX PACTIONOKEHIE — MPH MEPEMEHHOM COCTaBe. B y31OBBIX criucKax
(¢ OOBeNMHEHHBIM WM Pa3[elIbHBIM PACTIONOKECHHEM Y3JI0B M 3alucei) HEeT HEOOXOAMMOCTH MOBTOPSTH B KaXIOM
CIIMCKOBOM CJIOBE, BXOJISINEM B COCTAaB y37ia, HAMMEHOBAHUE JaHHOTO 00beKTa. B coCTaB KaXJIOro y3ia BXOIHT OJHO
CJIOBO, UTPAIOIIEE POJIb 3arojOBKa y3Ja, U HECKOJILKUX CIIMCKOBBIX CJIOB. B 3aroyioBke y3na ykasbIBaeTCs HAUMEHOBAHHE
00BeKTa (ampec 3amHMcH) W HEKOTOpas IOTOJHHUTENbHAas WHGopMamus o0 00BEKTE M caMOM y3ie (HalpuMep, YHCIIO0
CIIMCKOBBIX CJIOB B y3i¢). B CIHCKOBBIX CIOBax COAEPIKATCS aapeca CBSI3H, ONMPEICIAIONINE MOJOKCHHUE CIIeTYFOIUX
YJICHOB COOTBETCTBYIOIMX CIHCKOB. KpoMe TOro, MOTYT YKa3bIBaThCSl MPHU3HAKM UICHOB CIMCKOB, MO KOTOPHIM
MPOU3BOIUTCSA UX TIOMCK, U HEKOTOPbhIC JOMOJHHUTENbHBIC MPH3HAKH (THUI CIUCKOBOTO CJIOBA, MPU3HAK HMCKIFOUCHHUS
00beKTa W3 JaHHOTO chucka W Ap.). Jns kaxjaoro oObekTa oOpa3yeTcss CBOWM y3em W CBOS 3alKCh, COJCpIKaIas
HHDOPMAITUIO 0 JaHHOM 00bekTe. OOIIHe MPU3HAKK BCEX YICHOB JAHHOTO CIIMCKA MOTYT YKAa3bIBATHCS HE B KaXKIOM
YlieHe CIHCKA, a TOJBKO B yKaszarene (pukcaTope) crucka (sueiike, XpaHsiei ajpec mepBoro wieHa Cucka U HeKOTOPbIe
JPyTHUE JAHHBIC O CITUCKE).
Hcnonw3yst y3moBoi cnoco0, MOMXHO CTPOMTH CIIMCKOBBIE CTPYKTYPBI, OTpPa)KArOIUE HAJIWYUE CIIOXKHBIX

76



aCCOITMAaTUBHBIX CBS3CH MEXIy OONBIIMM KOJWYECTBOM Pa3IUYHBIX 00BEeKTOB. KakIol OTHeabHOMN LEemoYKol aapecoB
CBsI3M OOBCAMHSIOTCA B CIMHBIC CIUCKU T€ OOBEKTHI, Y KOTOPBIX HMEKOTCS OJMHAKOBBIC 3HAYCHUS ONPEACICHHBIX
MIPU3HAKOB.

B tabn. 6, 7, § mokazaHa cxema MOCTPOCHUS Y3JIOBOW MHOTOCIIMCKOBOW CTPYKTYPHI C pa3feiabHbIM PACIIOIOKEHUEM
y3J0B W 3amuceil 00bekToB. B maHHOM mpuMepe B KaxAoH sSYelke pa3MelaeTcsl M0 OJHOMY CIHUCKOBOMY CIIOBY,
cocrosimeMy u3 nouckoBoro npusHaka (III1) u ampeca cBszu (AC). Kaxnaeiii y3en pacmonaraercsa B Tpex suehKax.
[lepBble suciiku y370B OTBOISATCS IOJ HAUMEHOBAaHUS OOBEKTOB, MPEICTAaBJIAIONME CO00H ajapeca WX 3amucew.
[TouckoBBI TIPU3HAK CIYXKHT JJIs1 BEIOOpA HYXHOTO OOBEKTa MPH MPOCMOTPE CHHUCKOB. [IOMCKOBBIN MpU3HAK OOBIYHO
COCTOHWT W3 JIBYX YacTell: HANMEHOBaHWUsI MPU3HAKA U ero 3HaueHus. HanMeHoBaHMe mpU3HaKa SIBISETCS OOIIMM TS BCEX
qiIeHOB (Y3JI0B), BXOJSIINX B JAHHBIN CIMCOK, & 3HAYEHUSI MOTYT OBITh Pa3IMYHBIMHU. BBIBAIOT ciiydam, KOTZIa B CIIMCOK
O0BEIUHSIOTCS TOJNBKO 4IEHBI, MMEIOIIUE OJMHAKOBOE 3HA4YCHHWE JAHHOTO IPH3HAKA; TOTJA 3TH 3HAYEHUS MOTYT
YKa3bIBaThCs TOJIKO OJIMH pa3 B (UIKcaTope CIucKa. B kadecTBe KOJOB HaMMEHOBAaHUI MOTYT MCIOIB30BATHCS ajpeca
(hukcaTopoB ciickoB. HanmMeHOBaHUS TPU3HAKOB HEOOXOIUMO YKa3bIBaTh B COOTBETCTBYIOIINX CITUCKOBBIX CIIOBaX BCEX
y3JI0B B T€X CIydasxX, KOTa MpeayCMaTprUBaeTCs OTePaTHBHOE MCKITIOUEHE BHIOBIBAIONINX 0OBEKTOB M3 BCEX CITMCKOB, B
KOTOpBIE OH BXOAWT. [Ipm 3TOM HaMMEHOBaHHUS NMPU3HAKOB HEOOXOIWMEBI IS TOTO, YTOOBI, BBHIMOJHSAS HMCKIIOYCHHE
HEKOTOPOTO OOBEKTa, MMETh BO3MOKHOCTH O KOAAaM HANMEHOBAaHHHA MPHU3HAKOB, COJEpXKAIIMMCS B ero y3ie (B
COOTBETCTBYIOIINX CITMCKOBBIX CIIOBAaX), OMPEENNTh, K KAaKUM CIIHICKaM OTHOCHTCS 3TOT 00BekT. Eciam He Tpebyercs
IIpelyCMaTPUBATh BO3MOXKHOCTh OTIEPATHBHOTO MCKIIOYEHHSI OOBEKTOB M3 CITUCKOB, TO KOJBI HANMEHOBAHUN MMPU3HAKOB
MOKHO HE TIOMENIAaTh B CIHCKOBBIX CIIOBAaX, @ YKa3bIBaTh MX TOJBKO B (pHKCATOpax COOTBETCTBYIOMIMX CITUCKOB (WK
BOOOIIIE HE YKa3bIBaTh, €CIIM TUMH KOJaMH SABJISIOTCS aapeca (PUKCATOPOB).

B xauecTBe agpeca CBSI3M B CITUCKOBOM CJIOBE YKA3BIBACTCS apec MEpBOU SUEHKH y3J1a H HOMEP CITUCKOBOTO CIIOBA B
y37Ie, OTHOCSIIErocS K JaHHOMY IEITHOMY CIHUCKY. HyMeparusi CIECKOBBIX CJIOB HAET 03 ydera 3arojoBKa y3ima. DTOT
HOMED TIPH 3amucu Ha OymMare OTAEseTCs OOBIYHO OT COOCTBEHHO aJpeca CBSI3M 3amsaTod. Eciau nmpuHATO MpaBmiio, 4To
CITUCKOBBIE CIIOBA, 0OPa3yIOIIUE OJIUH CIUCOK, PACIONIararoTCsl B y3JIaX Ha OJIMHAKOBBIX IO MOPSAKY MECTax, TO HOMEP
CITUCKOBOTO CJIOBA B y3JI€ MOXXHO YKa3bIBaTh TOJIBKO OJHMH pa3 B (hUKcATOpe JAHHOTO CIUCKA. ACCOIMATHUBHEIC Y3IIbI
MOTYT OBITh MIEPEMEHHOT0 WJIM TIOCTOSIHHOTO cOCTaBa. [IOCTOSIHHBIN COCTaB y3JIOB yHPOIIAeT X 00paboTKy (Tepenuch,
BKJIFOUCHHE WM HCKIIOYCHHE), HO MPHUBOAMT K HM3JIUIIHEMY DPACXOAy MaMsTH, TaK KaK MpPU ITOM, €CIU KaKOH-HUOYIh
O0OBEKT HE BXOJUT B CITUCOK, COOTBETCTBYIOIIAS siUCHKa CIIMCKOBOT'O CIIOBA HE UCTIONB3YETCS.

B Tabn. 7 moka3aHa MHOTOCIHCKOBash CTPYKTypa C IOCTOSHHBIM COCTaBOM y310B (IO TpH SYEHKU B y3i€) U
MIOCTOSTHHBIM 3aKPEIUICHUEM CIIMCKOBBIX CIIOB 32 crcKaMu. [lepBoe CIIMCKOBOE CIIOBO BO BCEX y3JIaX B HAIIEM MPUMEPE
3aKpETICHO 3a CIIUCKOM A, a BTOPOE CIIHCKOBOE CIOBO — 3a CIMHUCKOM b, T03TOMY HOMEpPA CIIHUCKOBBIX CIIOB MIPH aJipecax
CBS3M HE YKa3bIBalOTCsA. B oOmIeM ciyuyae CHUCKOBBIE CIIOBA, 3aHUMAIOIIME OHO W TO K€ MECTO B Pa3HBIX y3Jax
(HampumMep, TIEpBbIE CITUCKOBBIE CIIOBA), MOTYT HCIIOIB30BATHCS JIJIS IIOCTPOCHUS HECKOIBKUX CIMCKOB, €CIIH 3TH CITUCKU
CTPOSTCS I B3aMMHO MCKITFOUAIONINX 3HAYEHUH MPU3HAKOB. SICHO, YTO MPHU 3TOM OJUH U TOT ke OOBEKT (OJHWH U TOT
e y3eJ) MOKET OJHOBPEMEHHO BXOJUTH TOJNBKO B OJIMH M3 TAKUX CIHCKOB.

B Tabn. 8 mokazaH y4acTOK CIHCKOBOM OOJIACTH MaMSITH C 3alUCAMU OOBEKTOB, a B Ta0Jl. 6 — y4acTOK MaMSTH C
(bukcaTropamu cruckoB A u b.

B xaxxmom ¢ukcaTope crircka yka3aHbI aipec TIepBOTO WieHa CIHCKA, TOPSIKOBBIH HOMEP CITUCKOBBIX CIIOB B y3JaX,
COOTBETCTBYIOIINX JaHHOMY CITUCKY, OOIIee ISl BCEX WIEHOB CIHCKAa 3HaYeHHE MPHU3HaKa 00BEKTOB, OObETUHEHHBIX B
CIIMCOK, Y YUCIIO YJICHOB B CIHCKE. B KauecTBe KOJOB HAUMEHOBAaHWU IMPU3HAKOB B JAHHOM IIPUMEpE IMPUHATHI aipeca
(hIKCaTOPOB CITUCKOB, KOTOPBIE YKA3bIBAIOTCS B COOTBETCTBYIONINX CHMCKOBBIX CIOBaX. 202

Crincox 4 comepXuT Bce OOBEKTHI, TPUYEM OHH CIIEAYIOT B CITUCKE B MOPSAKE BO3pacTaHus ux HomepoB. Crucok b
conepxut nBa 00bekTa N8 u JIWN. KoHIp! criuckoB 0003HaYeHBI YCIOBHBIMU Kogamu KC.

Tabauya 6
Anpeca n/gg}'a)gl?o cnggxg)zgr o 3HaueHue ;ﬁiﬂ)(;
cex (:_ﬁféi?a CJIOBa THpH3HaKa B CITUCKE
Dukcarop crucka 4 001 108 1 TIIT1 4
®duxcarop crnucka b 002 114 2 M12. 2
Tabnuya 7 Tabauya 8
Anpeca Conepraite A’ff::; 3anucu
R sy | oms
T AC N1
105 1026 igg‘; xl 1-b1ii 06BEKT
V3en ans 5-ro 106 001 114 vl
o0beKTa z1
107 000 | 000 G
108 1024
Vsen gus 1-ro 109 001 11 1026 X5 5-bIii 00BEKT
o0BbeKTa 1027 %)
110 002 | KC 25
102
V3en s 3-ro 11}; 0%18 105 N3
o0bekTa 1028 x3 .
113 000 | 000 1029 3 3-ii 00BEKT
114 | 1030 V3
V3en s 8-ro 115 001 KC ]2\78
00BeKTa
0 o - 1030 x8 8-bIif 00BEKT
117 1031 V8
z8
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CBOOOJIHBIC CIIMCKOBEIC CIIOBA B Y3JIaX JOJKHBI OBITH 3aIIOJHEHBI HYJISIMH. DTO OyJeT CBUACTCIBCTBOBATH O TOM, UTO
JAHHBIA OOBEKT HE BXOIUT B COOTBETCTBYIOIIMN CHHCOK. [IpM NIpakTHUYeCKOM MOCTPOCHHUH CIHUCKOBBIX CTPYKTYP
PacCMOTPEHHBIX THIOB (IIEMHOM, THE3JIOBOM, Yy3JI0BOH) HCHOJB3YIOTCS HEKOTOpHIC JOMOIHUTEIbHBIC TPHEMBI, B
YaCTHOCTH, MPHUMEHSIOTCS CIIeNHadbHble ClIoBa (CTPYKTYpHBIE CJIOBa), MJAlOIIHE BO3MOXKHOCTH ITOCTPOCHUS
pa3BETBIICHWH B CIHMCKAaX M OTCHUIAIOIIME K (prKkcaTopaM MOACHUCKOB. CTpoeHHe (DHKCATOPOB MOXKET OBITH CaMBIM
pa3auuHbpIM. C MX IOMOIIBIO HE TOJBKO BEAETCS YUET YHMCIA YICHOB B CIHCKAaX, HO M OCYIIECTBIISIOTCS MEPEXOAbl K
MOZCIHCKaM, 00eCIIeunBaeTCs BO3MOKHOCTh IIOBTOPHOT'O MCIOIB30BAHUS SYEEK THE3MOBBIX CIIMCKOB, OCBOOOIMBIIHXCS
MOCJIE UCKITFOUSHYSI BHIOBIBIINX WICHOB, IPOCMOTPHI M HAPAIMBAHUS THE30BIX CIIMCKOB U IPYTUe QPyHKINU.

Cnoco0bl apecanini MEMHbIX CIUCKOB

Mo>HO yKa3aTh 9eThIpe crocoba aapecarii NeMHbBIX CIIHCKOB.

Ioanas mpsaMas aapecanusi. Afpeca CBA3HM B CIIHCKOBBIX CIIOBAaX IMPEACTaBISIIOT cOOOU MOJHBIE MPSAMBIE aapeca
staeek 3V, HCMONB3yeMOoro sl pa3MmelneHus crnuckoB. llpm sTtoM crocobe obecneumBaeTcs THOKOCTh M TPOCTOTA
MIPOrpPaMMHPOBAHHS U YIPOIIAETCS IMOCTPOCHHE cxeM azapecanuu. OObEeKThl HMEIOT BO BCEX CIUCKaX OJHU U Te Ke
MalllMHHbIE HaWMEHOBaHWs (CBOM TMOJHBIC NpSMBIE ajpeca), KOTOPbIE MOTYT HCIIONB30BaThCSA JJS HMX IOHCKA.
HenocrarkoMm Takoro crioco0a siBisieTcst 60IbIasi pa3psTHOCTD aJpecoB CBsI3U, KOTOpas JOJDKHA OXBATHIBATh BECh 00BEM
MaMsITH, & OTCIOJIa M OOJIBIIION Pacxo/1 MaMsTH MO Pa3MeIeHHe CITUCKOB.

OTtHocuTebHASA MIaBaOIIAasA aapecanus. [Ipu 3Tom criocobe agpec CBSA3H B CIMCKOBOM CJIOBE YKa3bIBaeT Pa3HOCTh
aapecoB (C COOTBETCTBYIOUIMM 3HAKOM) JAaHHOTO WICHA W CIEIYOIIEro YieHa CIHCKa. ECIM pa3HOCTh alpecoB JBYX
COCEIIHHX YJICHOB CIMCKA IMPEBBIIIAET OTBEACHHYIO JJISl aJIpECOB CBSI3U Pa3psAIHYIO CETKY, TO UCIONB3YeTCs HempsMast
anpecanus. [Ipu sToM ajpec cBsA3M yKa3bIBaeT ajpec SYCHKH, B KOTOPOU HAXOAHUTCS MOJIHBIA MPSIMOH aJipec CIeIyIoIero
yiieHa crrcka. Tak Kak Uil XpaHeHHUs BCeX HEMPSAMBIX aJpecoB MOXKET OBITH BBIJIENICHA OMpe/elIeHHas 00JacTh MaMsTH
(mampumep, HayanmbHas 30HA), TO [UIS yKa3aHUS O3TUX sUYeeK He NoTpedyercs Oonblias pa3psagHOCTh aJpPECOB.
OTHOCcUTeNnpHAs TIABAIONIAs agpecansl B COYETAaHWM C HEMPSIMOH alpecanueil MOXKeT WCIOIb30BAThCS TAKXKE M JUISA
yKazaHUsl aJpecoB YCJIOBHBIX W O€3yCIOBHBIX IEpexoJ0oB B KoMaHaax. OTHOCHTENbHBIE W HENpsSMEIE alapeca B
CIHCKOBBIX CJIOBaX Pa3jiMyalOTCsl COOTBETCTBYIOIIUM IPU3HAKOM.

JoctouHcTBa JaHHOTro cmoco0a:

— JKOHOMHS 00beMa MaMATH, PACXOAyEMOro IOJI aJpeca CBA3M, TaK KaK OTHOCHUTEIbHBIC IJIABAIOIINE aIpeca MOI'YT
HMETh CYIIECTBEHHO MEHBIIIEE KOTUIECTBO pa3psanoB (Ha 50% wu OobIe);

— HE3aBHCHMOCThH aJpPECOB CBSA3HM B CIHMCKaX M aJpecOB YCIOBHBIX MW 0€3YCIOBHBIX IIEPEXOI0B B IPOrpaMMax OT
PaCIIOJIOKCHHUA CIIMCKOB U IPOTpaMM B IMaMATH MalllMHbBI.

HenocrtaTkum maHHOTO cmoco0Oa:

— HaJW4Yue HEKOTOPhIX OTPaHWYCHHI, HallaraeéMbIX Ha PAacCIoJIOKEHHE UYICHOB CHHCKOB B maMaATdu. HeoOxommmo,
YTOOBI WICHBI OJTHOTO U TOTO K€ CIHUCKA PACIIONIATAIUCH B TIAMSTHU O COCEJICTBY (B OJTHOM U TOU K€ 30HE), YTOOBI CBECTH
K MUHUMYMY YHCJIO HENPSAMBIX ajpecaruii. B CBS3M ¢ 3TUM BO3HUKaeT HEOOXOIMMOCTh YYUTBHIBATH 3AlOJHCHUC H
OCBOOOX/ICHUE OTACIBHBIX 30H MaMAITH (HY>KHBI OTJCIILHBIC IS CBOOOHBIX SYCEK 110 30HAM MaMSTH);

— HEBO3MOXHOCTb HCIIOJIb30BaHUS IJIABAIOIIMX OTHOCUTEIBHBIX aJIpECOB B KAYECTBE HAMMEHOBAHHI 0OBEKTOB, TaK
Kak ajipeca, 00eCIeYrBarOIIUe MEPEX0 bl K OJTHOMY U TOMY K€ OOBEKTY M3 Pa3HBIX TOYEK CIMCKA WM Pa3HBIX CIHCKOB,
OyIyT pa3U4HBIMH;

— YCIIO)KHEHHE CXEM aJ[pecalliil B CBSA3M C HEOOXOIUMOCTBIO COYETAaHHs HENPSAMON M OTHOCHUTENBHOM ajpecaliuy U
peoOpa3oBaHUEM OTHOCUTEIBHBIX aJ[PECOB CBSI3U JIJISl BRIPAOOTKU JICHCTBUTENBHBIX (IIOJHBIX) aJPECOB IEPEXOJIOB.

OTHocHUTe/IbHASI MHAEKCHAsI aapecauus. AJpeca CBSI3U B CIUCKOBBIX CIIOBaX YKa3bIBAIOT OTHOCUTEIBHBIE aJipeca
CJISYIOIINX YICHOB CITHCKA HE 10 OTHOIICHWIO K JIAHHOMY WIIEHY CIHCKa, a TI0 OTHOUICHHWI0 K HEKOTOPOW TMOCTOSHHON
(HayampHON) TOYKE MACCHBA WIIM 30HBI AMSTH. B 3TOM ciydae Juis oJdy4eHusl IeHCTBUTENBHBIX aJpECOB YWICHOB CITUCKOB
HEOOXOMMO OTHOCHTENBHBIC ajpeca CBS3M CYMMHPOBATh C HEKOTOPOW IOCTOSHHOW Ui BCETO CITUCKA BEIMYHHOM,
IIpeCTaByIsiFoNIell co00i Hava bHBIN ajpec 30HbI (MaccuBa). HauanbHBIM afpec MOXKET yCTaHABIUBATHCS HA HHIEKCHOM
pPETHUCTPE U aBTOMATHYECKU CKIAILIBATHCS C OTHOCUTEIEHBIMA aPECaMH.

IIpu HEOOXOAMMOCTH Iepexo/ia K WICHaM, HaXOIAIIUMCS 3a TPAaHUIIAMK JAHHOW 30HBI, TaK K¢ KaK U B IPEIbIIYIIICM
ciIy4ae, MOJDKHA IPUMEHSATHCS HETpsMas aapecariys.

JlocTonHCcTBa crocoba Te JKe, 4TO M B NPEObIAyIIeM ciaydae, M, KpoMe TOro, B Mpeieliax 30H (B OTHOW 30HE
pacIojiaraloTcs, Kak IMpaBHIO, CIIUCKH OOBEKTOB OJHOTO M TOTO KE THIIA) OTHOCHTEIbHBIC MHICKCHBIC ampeca CBSI3U
SIBJITFOTCS] OJTMHAKOBBIMH BO BCEX CITMCKAX, B KOTOPBIX OHU HMCIIONB3YIOTCS, IIOATOMY ATH aapeca MOTYT HUCIOJIB30BaThCs
B KayeCTBE HAaMMEHOBAHUH OOBEKTOB IJI WX MOMCKOB. HemoctaTku crmocoba Te ke, YTO W B HPEIOBIAYINEM CiIydae, 3a
HCKITFOYCHUEM YITOMSIHYTOH BBIIIE BO3MOKHOCTH HUCITOJIB30BAHUS aIPECOB B KAUECTBE HAMMEHOBAHUI 00BEKTOB.

Kpome Toro, mcronp3oBaHue MpH MPOrpaMMHPOBAHUK OTHOCHTENIBHBIX aApecOB, NMEIOIINX JKECTKO 3aKPEIUIEHHOE
Ha4daJi0 W SBJSIONIAXCS TOJBKO TOJIOKUTCIBHBIMH YHCIAMH, IPOINE, YeM IUIABAIOIINX OTHOCHUTEIBHBIX aJIpPECoB,
KOTOPBIE MOTYT HWMETh TOJIOKUTEIBLHEIC F OTPHUIIATCIILHBIC 3HAUCHHS.

CpaBHHBas OTHOCHUTEIHHYIO IUIABAIOIIYI0 M OTHOCHUTEIBHYIO MHACKCHYIO aapecalidd, HeoOXOIWMO 3aMETHTh, UTO
IJIaBaromas ajgpecarus o0OecleynBaeT B NPHHIIMIIE BO3MOXKHOCTH IIPOHM3BOJIBHOIO pAacIIUpEeHHs] 00JacTH TaMATH
MaIUHBl (Ha KOTOPYIO PACIIPOCTPAHSIOTCS aCCOIMATHBHBIC CBSA3M) ITyTEM ITOCIICIOBATEIBHBIX IMEPEX0J0B OT OJHHUX
TOYEK MaMATH K npyruM. [Ipum 3TOM KaKIbli pa3 Mepexoj]] COBEpIIaeTCs Ha Iar, He IPEBBIMAIONTUN MPEAcTEHOTO
pasMepa OTHOCHUTEIHHOTO ajpeca.

B T0 xe BpEMs MHACKCHAA aapccalua JKECTKO OrpaHn4nBacT 001acThb I[eﬁCTBPIH acCconaTuBHBIX CBsI3eH npeCacCIbHBIM
pazMepoM OTHOCUTEIBHOTO ajpeca, U JJIs BhIXOJIa M3 3TOW 00JIacTH HeoOX0AMMa HenpsMasi ajpecanusl.

Henpsimas agpecanus. Brijgensercs crenyaibHasi 30HA TAMSTH JIJTSI HETPSIMOM aJjpecandil ¢ YUCIIOM STYeeK, PABHBIM
MaKCHUMAaJbHOMY YHCIYy BCEX OOBEKTOB pAa3JUYHBIX THUIOB, Ha 00pabOTKYy KOTOPBIX PACCUHUTHIBAETCS CHUCTEMA.
ConepKUMBIM 3THX SYE€eK OyAyT TOJHBIC MPSMBIC ajapeca MEepPBBIX sUeeK 3amucei (Tpymnm siaeek) 0OBEeKTOB, a TaKkKe
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HEKOTOPBIE JIOTIOJIHUTEIIbHBIC TPU3HAKH 00BEKTOB (HampuMep, NMpPU3HAK BhIOBITHUS 00bekTa). Henpsmeie aapeca OyayT
MMETh CYIIECTBEHHO MEHBIIYIO Pa3psIHOCTh, €M TOJHbIC MPSIMBIC aJpeca 3amuceii 00bEKTOB, 3a CUET TOTO, YTO 0bIIee
YUCJIO 3amiceil Ha OWH WM JBa IMOpSAKAa MEHBIIE, YeM O0OIlee YuCiIo siueek B mamsaTH. Hempsmbie aapeca MOTYT
CIIy’)KHTh HEMOCPEACTBEHHO MAITMHHBIMH HAMMEHOBAaHUSIMH OOBEKTOB U MOTYT OBITh MCIIOJIb30BaHbI B KAYECTBE aJPECOB
CBS3CH B IIEMTHBIX WJIM THE3JOBBIX CITUCKAX.
VYkazaHHBIH CHOCOO BBITOJHO NPUMEHSTH IIPH COBMECTHOM pPa3MEIICHUM aCCOLMATHUBHBIX Y3JI0B M 3amuceil
00BEKTOB, TaK KaK MPH 3TOM BO3PACTACT CPEIIHEE YUCIIO SUSeK, 3aHUMAaeMbIX HH(pOpMAIIHei 00 0THOM 00BEKTE.
HdocTtoumHCcTBa 3TOTO cmocoba:
— YMEHBIIIEHUE pPa3MEpPOB aJPECOB CBS3EH B CIHUCKAX;
— BO3MOXKHOCTh 3alMCH B TAMSITH MamluHbl WHQOpManuu 00 00BEKTax pPa3JIMYHBIX THIIOB B IPOHM3BOJHLHOM
MOPSIAKE, a HE IO 30HAM.
HenocTtaTtku maHHOTr ocnoco0a:
— Heo0XOIUMOCTh JIBOMHOTO OOpaIleHus K MaMATH MPH aJpecaliy K 3alucsiM 00bEKTOB, YTO TIOHMKAET CKOPOCTh
BBIOOPKH M 3aITMCH TaHHBIX;
— HEoOXOAMMOCTh PACCUUTHIBATEH Pa3PAIHOCTH aI[PECOB CBSI3U, UCXOMAS U3 OOIIET0 YnCia 00BEKTOB BCEX THIIOB (2 HE
OJTHOTO THTIA, KaK IIPU OTHOCUTEIIEHOM apecallin), 9TO YBEIIMYNBAET pa3Mep apecoB CBS3H;
— HEoOXOAMMOCTh UMEThH JIOTIONIHUTENBHYIO MaMsATh HENPSMOM aJpecanny, YTO yMEHbBIIaeT SKOHOMHIO B 00BeMe
MaMSITH, TTOTyYaeMYI0 32 CUET COKPAIeHHs pa3Mepa apecoB CBS3H.

§ 14. ACCOUMNATUMBHBIE CIMNCKOBbIE CTPYKTYPHbI

OCHOBHBIE THITBI ACCOMATHBHBIX CIUCKOBBIX CTPYKTYP

Mgb1 paccMOTpenu psii ciocoOOB IOCTPOCHHS CITUCKOB: IIOCIIEIOBATEIBHBINA, IIETTHON, THE3J0BOM M y3JIOBOU.
C‘II/ITaHOCB, YTO YJI€CHAMH J3THX CIIMCKOB ABJJIAIOTCA OTIACJIIBHBIC OOBEKTHI U KaXXI0My OGLGKTy COOTBCTCTBYCT OIHO
CIIUCKOBOE CJI0BO. BEBIIO Takxke CKa3aHO, 4YTO YIC€HaMH CIIMCKOB MOI'yT OBITH APYyruc CIIMCKH, TaK HAa3bIBaCMbIC
MOACTIMCKH, KOTOPHIE BMECTE C OCHOBHEIM CIHICKOM OOpPa3yiOT acCOIMATHBHYIO CIIMCKOBYIO CTPYKTYpy. B obmiem
Clly4ae acCOI[MaTUBHOM CIUCKOBOW CTPYKTYpPOW Ha3bIBaeTCS Jt00ask COBOKYITHOCTh B3aWMOCBSI3aHHBIX CIHCKOB U
MOACTIHICKOB.

CIHUCKOBBIC CTPYKTYPBI MOXHO pa3lIeIuTh Ha JBa OCHOBHBIX THMA: 00beKmHble W npusHaxosvie. B 0OBEKTHBIX
CTPYKTYpax pacrpeielcHHe 00bEKTOB 10 CITUCKAM OCYIICCTBISCTCS OTHOCUTEIBHO HEKOTOPBIX KOHKPETHBIX OOBEKTOB,
MIPUHUMACMBIX 33 OIMOPHBIC TOYKU CHCTEMBI ACICHHS WIM TPYNIUPOBAaHUS 00BEKTOB. OOBEKTHBIC CTPYKTYPBI MOTYT
OBITh IBYX BHUJIOB: BKJIFOUAIOIINE U UCKITFOYAIOIIHE.

Brurouaroniyie 00beKTHBIE CTPYKTYPBI HCIIOJNB3YIOTCS Ui TPYHIIMPOBAHUS OJHOPOJHBIX OOBEKTOB, OHH CTPOSTCS
TakuM OOpa30M, YTO ONOPHBIE OOBEKTHI, OT KOTOPBIX OTXOIST MOJCIUCKH, COOTBETCTBYIOIIUE OIPEISICHHBIM
MOJpa3ieJIEHUAM TPYIIHUPOBAHUS, CaMH BXOJAT B COCTaB IMOJpa3/ieJieHHd B KayecTBE MX MEPBbIX WieHOB. [Ipudem oT
OJIHOTO OOBEKTa MOXKET OTXOJIHUTHh HECKOJBKO IOJCIUCKOB IMOHIKAIOMIUXCS YPOBHEH, U O0BEKT OyaeT OJHOBPEMEHHO
YJICHOM BCEX IOACHHUCKOB. MCKiIrodarompe oObeKTHBIC CTPYKTYPBI UCHOIB3YIOTCS IS TPYIIIHPOBAHUSA Pa3HOPOIHBIX
00BEKTOB, OHU CTPOSTCS TaKUM OOpa3oM, YTO OMOPHBIC OOBEKTHl CaMH HE SBJSIOTCA WICHAMH OTXOISAIIMX OT HHX
TOJICTIUCKOB.

[Ipumepom BKIrOYAIONICH OOBEKTHON CHHCKOBON CTPYKTYPBI MOXET CIIYXKHTh CTPYKTypa, BO3HHUKAIOIIAS IPU
peIICHUN 3amad  CEeJICKIMH HEKOTOPBIX IOJIBIDKHBIX OOBEKTOB METOAOM IIOCICHOBATCIBLHOrO JICICHHUS Bcel
COBOKYITHOCTH ATHX OOBEKTOB HA TPYIIIHI, KOTJA OJWH U TOT K€ OOBEKT MOXKET BXOJIUTH B COCTaB HECKOIBKUX TPYII
00BEKTOB Pa3IMIHON CTEICHH YKPYIMHECHHS B KaUeCTBE WX OMOPHOTO OOBEKTA, T. €. 00BEKTa, OTHOCHTEIHLHO KOTOPOTO
uneT GopMUPOBAHHE TPYIIITHI.

IIpuMepoM HCKITIOUArOIICH OOBEKTHOH CTPYKTYPhI MOJXKET CIYKHTh CHCTeMa JACIICHUS HEKOTOpOH HaceJeHHOMU
TEPPUTOPHH: CHadaja BCS TEPPUTOPHS JCIHUTCS Ha aBTOHOMHBIE YacTH, IpeAcCTaBjsAtolme co0oi crpanHbl. CTpaHbI
00pa3yioT CHHCOK OOBEKTOB BEpPXHEro ypoBHS. Kakaoil cTpaHe MOMKET COOTBETCTBOBATh CBOM CIMCOK 00JacTei,
SIBJISIFOIITMIICST CITUCKOM BTOPOTO ypoBHs. Kaxkoi o0iacTu MOXKET COOTBETCTBOBATH CBOHM CIMCOK PaliOHOB — CITHCOK
TPETHETO YPOBHA U T. [. B sTom cIy4yac OIIOPHBIC O0OBEKTHI CHCTEMBI JCJIICHUSA CaMU HE SABJIAIOTCS YJICHAMU OTXOIAIIINX
OT HUX CIIMCKOB.

OOBEKTHBIC aCCOIMATUBHBIC CTPYKTYpPhl UMEIOT JAPEBOBUIHBIA MM BOOOIIE pa3BETBISIONIMICS xapakTep. Bepxauii
YPOBEHb TaKHX CTPYKTYp 0Opa3yeT LEMHOW CIMCOK HEKOTOPBIX OOBEKTOB, KAXKIbI M3 KOTOPBIX MOXET OBITh TOYKOH
OTBETBJICHHsSI LIEITHOTO TMOJCIHUCKA (MM HECKOJIbKHX TOCIKUCKOB) IPYTHMX OOBEKTOB. DTH IEMHBIC MOJCHUCKH OyIyT
MIPEJICTABIATE COOOW BTOPOW YPOBEHB NAHHOW CIIMCKOBOM CTPYKTYPBI, OT HUX MOTYT OTBETBJIATHCS LICMTHBIC TOJCTIHCKH
TPEThEro ypoBHS U T. 1. [IouCk 00BEKTOB B OOBEKTHBIX aCCOLMATUBHBIX CTPYKTYPAX OCYIIECTBIIACTCS MyTEM MPOCMOTPa
CHauaya IeIMMHOT0 CIUCKA BEPXHEr0 YPOBHS M 0TOOpa B HEM I10 3aJIaHHBIM MPU3HAKAM OOBEKTOB U OTBETBIISIFOIIUXCS OT
HUX TIOJICTIICKOB BTOPOT'O YPOBHS. 3aTeM HJIET IPOCMOTpP OTOOPAHHOTO MOJICITUCKA BTOPOTO YPOBHSI U OTOOP B HEM YXKe
0 JAPYTUM MpHU3HaKaM 0OBEKTOB U OTBETBISIONINXCS OT HUX MOACIHUCKOB TPETHEr0 YPOBHS M T. JI. JIO TEX IOp, MOKa HE
OyIyT ucuepnanbl Ju0O0 BCE YPOBHH CTPYKTYpHI (IO MPOCMATpUBAEMOW BETBH), JTHOO 3aJaHHBIM HAOOp MOMCKOBBIX
MIPU3HAKOB.

[Ipu menHOM crnoco0e MOCTPOCHHS CIUCKOB OOBEKTHBIC ACCOIMATHBHBIC CTPYKTYPHI OOpa3yroTCsl MPH MOMOIIH
CIIUCKOBBLIX CIIOB JBYX BHUJOB: OOBEKTHBIX M CTPYKTYPHBIX. DTU CJIOBa Pa3lUYaIOTCs JOMOJIHUTEIBHBIM yKazaTtelneM S,
KOTOPBIN AJ11 0OBEKTHBIX CIIMCKOBBIX CIIOB PaBEH MYJIIO, a JJISl CTPYKTYPHBIX CIUCKOBBIX CIIOB — EIUHUIIE.

OOBCKTHBIE M CTPYKTYPHBIC CITHCKOBBIC CJIOBa OOBIYHO HMMEIOT OJWHAKOBBIC (OpMAThI; B IPOCTEHIIEM cliydae
Ka)kJIO€ CJIOBO COCTOMT M3 TpeX dYacTed (CIIOroB): yka3aTelld BHIa clioBa S, HAHMCHOBaHUS WieHa crMcka f, ampeca
csizu AC.

B 00BEKTHBIX CIHUCKOBBIX CIIOBaX H TpeacTaBisIeT cO00OW HaMMEHOBaHHME OOBEKTa, SBISIOIICTOCS WICHOM CITHCKA.
TaxuM MaITMHHBIM HAMMEHOBAHHMEM CIYXKUT OOBIYHO ajpec 3amucH ((hopMmyisipa o0bekTa), coaepkamnieii CoOCTBCHHYIO
nHpopMario 00 o00BbekTe. B CTPYKTYpHBIX CHHCKOBBIX CIIOBaX /H oO3Ha4aeT aApec BEPIIUHBI ITOACIIHCKA,
OTBETBJISIONIETOCS OT TOTO WIEHAa OOBEKTHOTO CITUCKA, KOTOPBIM CTOUT HEITOCPEICTBEHHO MTEePE JaHHBIM CTPYKTYPHBIM
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CJIOBOM.

Taxum 00pazoM, BKITIOYAs MOCIIE JIFOOOT0 00BEKTHOTO CITUCKOBOI'O CJIOBA OJIHO HUIM HECKOJBKO CTPYKTYPHBIX CIIOB,
MOXKHO 00pa3oBaTh OJIMH WU HECKOJIBKO TOJICTIMCKOB, OTBETBJISIOIIMXCS OT JaHHOTO oObekta. Ha puc. 14 mokasan
npuMep OOBEKTHOW acCOIMATUBHOW CTPYKTYPHI C ABYMS MOJCIHACKAMHU, OTBETBISIONIMMHUCS OT OCHOBHOTO CIHCKa. B
OCHOBHOM CIHCKe HaxomaTcs o0bekThl N1, N2 u N4. Ot oobekra N1 (mociie HEro) OTXOOUT MOACIIMCOK, COACPIKAIIIMIA
00bekThl N3 1 N6. OT 00bekTa N4 OTXOAUT IPYroil MOACTIHCOK, B KOTOPOM HaXOJHUTCSl OAUH O0BEKT NS.

Hudpsl, crosimue nepe NpAMOyTOJIEHUKaMU, 0003HAYAIOT aJIpeca COOTBETCTBYIOMUX siueek mamsTi. Cumsoinsl KC
Ha MECTaX aJ[pecoB CBA3M 0003HAYAIOT, KAK OOBIYHO, KOHIIBI CITUCKOB. B CTPYKTYPHBIX CITUCKOBBIX CJIOBaX aJipeca CBS3U
(AC) xak ObI 3aMeHSIOT coOol ajapeca cBsizu (AC) B MpeANIeCTBYIONMX OOBEKTHBIX CHHCKOBBIX CJIOBAaX, OT KOTOPBIX
MIPOU3BOAUTCS OTBETBIICHUE TIOJICITUCKOB.

B mpu3HakoBBIX CTPYKTypax B KauyeCTBE OIMOPHBIX TOYCK CHCTEMbI KJIACCU(DUKAIUH OOBEKTOB HCIOJIB3YIOTCS HE
KOHKPETHBIE OOBEKTHI, a ONpE/C/ICHHbIE NPU3HAKA WJIM KOMOWHAIIMM TPHU3HAKOB, B OOINEM, HE CBS3aHHBIC C
KOHKPETHBIMH OOBbekTamu. [Ipu3HakoM oOBekTa Ha3bIBaeTCs Jit00OE€ CBOWCTBO, WCIIOJNB3YyEMOE JJIs TOHMCKa U
XapakTepusymolieecs
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PUC. 114. O6bexTHas acCOLMaTUBHAS CTPYKTYpa.

HAaUMCHOBaHUEM M 3HadyeHHeM. J[1st KasK[Ioro Impu3HaKa JOJDKHO CYINEeCTBOBATh OJHO HAaMMEHOBaHHE (KO IPH3HAKa) U
PAI 3HAYCHHUH, IPHUEM CUUTACTCS, YTO 3HAUYEHHUS OJHOrO IIPH3HAKA SBIISIOTCS B3aMMHO MCKIIOYAIOIIMMK. JTO 03HAYAET,
YTO OJMH U TOT K€ OOBEKT B OJHO M TO K€ BPEMs HE MOXKET XapaKTEPH30BAThCS HECKOJIBKHUMH 3HAYEHUSMHU OIHOTO
Mpu3HaKa (T. €. OH He MOXET OBITh OJHOBPEMEHHO, HalIpUMep, OSIbIM U KPaCHBIM WM OOJIBIIUM M MaJICHBKUM U T. II.).
3HaueHUs MPHU3HAKA MOT'YT HOCHUTh KaueCTBCHHBIH Xapakrep (LBET, BKYC W T. A.), W TOrJA OHHU MPEACTABIISIOTCS
CTPOYHBIMH BEJIMYMHAMHU, & MOTYT UMETh KOJUYECTBEHHBIH XapaKTep M HPEACTaBIATHCSI BEIUUYMHAMH THIIA LEIBIH W
BEIICCTBCHHBIN. 3HAYCHWS MOIYT TaKKe IPEACTABIATHCSA JIOTMUCCKUMH BEIMYMHAMH. B 3TOM cilydae NpH3HAKH
Ha3bIBAIOTCS aJIbTCPHATHBHBIMHU.

B o0miem ciydae psij IpU3HAKOB MOXKET O0OpPa30BbIBATh MEPAPXMUCCKYIO CHCTEMY M 3HAYCHHS OJHOTO MPHU3HAKa
SIBATCSI TOYKAMHU PAa3BETBJICHUS ISl JIeJIeHHs O00BEKTOB IO APYyromMy Ipu3HaKy. Hampumep, cHadama MpOWU3BOAUTCS
JielieHre OOBEKTOB IO IBETY, 3aTeM OOBEKTHI OJHOTO IBETa MCIATCS IO BECY, 3aTeM OOBEKTHI OAHOIrO I[BETA M Beca
JIEJISITCS 110 PasMepy U T. 1. 210

MOXHO BBIICINUTH JBa OCHOBHBIX IYTH OpraHH3allMHM MOUCKAa OOBEKTOB (MJIM CIIMCKOB OOBEKTOB) B MPU3HAKOBBIX
CTPYKTypax:

A. CmpykmypHolil nyms, peaqu3yeMblii B BUAE PA3IMYHOIO POJa MOUCKOBBIX AePEBbeB (IPEBOBHIHBIX IPH3HAKOBBIX
CTPYKTYP).

b. Buiuuciumenvuoiii nyms, pealn3yeMblii B BHAE pPa3IdYHOrO0 poja aJlfOPUTMOB BBIYHMCICHUS aapecOB OOBEKTOB
(ampecoB ux 3anucel Wiu GOPMYJISIPOB) IO 3HAYSHUSIM IIPU3HAKOB 3THX 00BEKTOB.

PaccMoTpuM CcTpYKTYpHBIH IyTh. B 00IeM ciydae IpeBOBUIHBIC TPU3HAKOBBIC CTPYKTYPhI MOTYT COCTOATh U3 ABYX
YyacTeil: COOCTBEHHO MOMCKOBOIO JEpeBa, OMPEACAIONIEro CUCTEMY KIacCH(pHUKAIUKA O00BEKTOB IO 3aJaHHOMY HaOOpy
MIPU3HAKOB, K COBOKYITHOCTH CITHCKOB OOBEKTOB, 00BCAMHSAIOMIMX 00BEKTHI, 00JIaqal0NIie ONPeaeICHHBIME 3HAUCHUSIMH
[IPU3HAKOB.

Croco0 MOHCKOBBIX [IE€PEBHEB HMMEET OOJBIIOE KOJIMYSCTBO PA3IMYHBIX Moaupukamuid. Mbl pacCMOTPHM [BE
MOIU(HUKAIIMH STOTO CII0C00a:

a) IO3MIMOHHOE IIOMCKOBOE JIEPEBO, CTPYKTYypa KOTOPOro ONPEAeIACTCS 3apaHee B IPOIECCE MPOrpPaMMHUPOBAHMS.
IIpu 3TOM crHocobe KaKOblii MPH3HAK IPEACTABIIICTCS OMNPEACICHHBIM paspsaoM (IIO3HIMEN) B HEKOTOPOM MHOIO
Pa3psiIHOM YHCIE, 3aJaHHOM B ITO3UIMOHHON CHCTEME CUMCIEeHHUA. J[omyCcTUMBIA HA0Op HPU3HAKOB M YHCIIO 3HAYECHUI
Ka)X0r0 Ipr3HaKa 3apaHee (GUKCHUPOBAHBI,

0) HapalIMBaeMoOe MOHCKOBOE IepeBO, GOpMHpPyEeMOe B MPOILECCE BKIIIOYCHHS B CHCTEMY HOBBIX 00bekTOB. IIpm
3TOM HA0Op MOMYyCTHMBIX 3HAYCHHHA MPU3HAKOB 3apaHee HE (UKCHUPYETCS; OH MOXET MPOU3BOJIBHO H3MEHATHCS B
COOTBETCTBHH C (PaKTHUCCKUMHU 3HAYCHUSIMHU IPU3HAKOB, HMEIOIIUMUCS Y BKIIOYAEMbIX B CIIMCKH 00bEKTOB.

B kauecTBe 4€HOB OOBEKTHBIX CIIMCKOB B OOIIEM Caydyae MOI'YT (DUI'ypHPOBATh TAKKE aCCOLMATHBHBIC CIHCKOBBIC
c%pyKTypH Pa3IMYHBIX BUOB, B TOM YHCJE IPEBOBUIHBIC MMPHU3HAKOBBIC CTPYKTYPBI, OOBEKTHBIC CTPYKTYPBI, MPOCTO
OOBCEKTHI U T. 1.

IIpuzHaKoBbIe CTPYKTYPHI ¢ NMOZHIMOHHBIMH TIOMCKOBBIMH JAepPeBbSIMHU

B nmaHHBIX MPU3HAKOBBIX CTPYKTypax HAOOpPHI 3HAYCHHHA NMPHU3HAKOB, KOTOPBIMH OOJAarOT TE WJIM WHBIE OOBEKTHI,
MIPEICTABIIIOTCS B BHJAEC MHOTOPA3PSAHBIX YHCEN; TMPH 3TOM KOJHMYECTBO Pa3psIOB COOTBETCTBYET KOJHUYECCTBY
MPU3HAKOB. 3a KaKIBIM TPH3HAKOM 3aKpEIIAETCS OMPENCSIICHHBIN pa3psl, W KOJMYECTBO 3HAYCHHWM 3TOTO pas3psia
COOTBETCTBYET KOJWYCCTBY 3HAUEHUH COOTBETCTBYIONIETO NpH3HAKa. B o0meM ciiydae MOMKET IOIYYUTHCS CHCTEMa
CUHCIICHUS C Pa3IMYHBIM KOJIMYECTBOM 3HAUYCHUN Pa3HBIX pa3pslioB, T. €. C pa3HBIMU OCHOBaHUAMU. SICHO, 9TO Hamboee
MIPOCTO OTEPHUPOBATH C CHCTEMOW, MMEIOIICH OJHO OCHOBAaHHE, OJHAKO 3TO MOXKET MPHUBECTH B HEKOTOPHIX CIIydasX K
HEAPKOHOMHOM KOIHPOBKE 3HAYCHHH IPHU3HAKOB, TaK KaK HYXXHO OyIeT BHIOMpaTh OCHOBAaHHUE CHUCTEMBI CUHMCIICHUS,
HCXOJI M3 MPU3HAKA, UMEIOIIEr0 HauOOJIbIIee YHCIO 3HaUYeHUH. [Ipn 3TOM IS IpyruX IMpH3HAKOB 3Ta BO3MOXKHOCTH
KOAMPOBaHUA He Oy/eT UCIIONh30BaThCs B TIOJTHOH Mepe.
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INo3umoHHOE MOUCKOBOE JEPEBO CTPOHUTCS OOBIYHO CIEAyIOIMM oOpa3oM. B Bepminue nepeBa momemniaercs OAWH
CIHMCOK, KOTOPBI OyneTr cmuckoM BepxHero (1-ro) ypoBHS, 3TOT CIHCOK OCYLIECTBISICT JAENCHHE BCEX OOBEKTOB MO
OJHOMY KaKOMY-HHOYIb MpHU3HaKy (Hampumep, nBery). OT KaKAOTo WieHa 3TOro CIUCKa OTXOISAT MOJACIHUCKH BTOPOTO
YPOBHSI, COOTBETCTBYIOLIHE ACICHUIO OOBEKTOB MO APYroMy MpHU3HaKy (Hampumep, Becy). OT WIEHOB 3TUX MOACIMCKOB
OTXOJAT MOACHHICKH TPETHETO YPOBHS, COOTBETCTBYIOIIUE JEICHUI0O OOBEKTOB MO TPEThbeMy NPU3HAKY, U T. A. YneHamu
MOJICTIIUCKOB CaMOT0 HIKHETO YPOBHsI JiepeBa OyAyT OOBEKTHI, 0ONafaronine TeMH 3HAYCHUSMH MPHU3HAKOB, KOTOpHIE
COOTBETCTBYIOT BCEil LEMOYKE UYJICHOB IOJCIHMCKOB BCEX YPOBHEH JAepeBa, BeAylled K JaHHOMY WICHY HH)KHETO
MOZICTIMCKa. BMecTo OTHenbHBIX OOBEKTOB B IMOJCHHCKAX JepeBa HIKHETO YPOBHS MOTYT (DUTYpHpOBAaTh CIHCKA
00BEKTOB, 00JATAONIMX 33/IaHHBIM HA00OpOM NpU3HAKOB. Takue CIUCKH OOBEKTOB MBI OyAeM Ha3bIBaTh OOBEKTHBHIMU
cimckaMu. B oOmem ciydae 4ieHaMH ITOJICIHMCKOB HM)KHETO YPOBHSI B IIOMCKOBBIX JIEPEBBAX MOTYT OBITH HE TOJBKO
0OBEKTHI U OOBEKTUBHBIE CIIUCKHU, «O U IPYTHE CIIHCKOBBIE CTPYKTYpbl (OOBEKTHBIE U IIPH3HAKOBLIE).

ITo3unmoHHBIE TIOMCKOBBIC NIEPEBBS YAOOHO HMCIOIL30BATh IS MOWICKA OOBEKTOB B TEX CIyYasX, KOTJa 3adacTcCs
TIOJTHBIH HA0Op MTPU3HAKOB M TOPSIOK PACIIONOKEHUS 3THX MTPU3HAKOB COOTBETCTBYET MOPSIKY MTOCTPOCHUS IMTOMCKOBOTO
JIepeBa, T. €. CIICIOBAaHHUIO MPHU3HAKOB II0 YPOBHAM JiepeBa. Toraa cHadaja MpoCMaTPUBACTCS CIIMCOK BEPXHETO YPOBHS U
B HEM OTBICKHMBAETCS YJICH, MMEIOINI 3HaUYeHHE, COOTBETCTBYIOIIEE 3HAUCHUIO TIEPBOTO IIpH3HAKa (CTapIIero pa3psaa) B
3aaHHOM Habope. B moxacmmcke, oTXomdmeM OT HAWACHHOTO WiICHA, HAXOAWTCA 4WIEH, WMCIOIMWN 3HAYCHUE,
COOTBETCTBYIOIIEE BTOPOMY paspsay YhCia, U T. II.

Ecnm ke mis moncka 3agaeTcs HEMOJIHBIH HaOOp MPU3HAKOB M OHHU 3aJaHbl B APYTOM IOPSIKE, TO MPOIECC MOHCKa
yenoxHseTcs. [lpu 3ToM HEoOXOAMMO MPOCMATPUBATH IS KaXJIOT0 HE3aJaHHOTO IpPH3HAKa BCE €ro 3HA4YCHHS, T. €.
BECTH TIOWCK Cpa3y IO HECKOJHKHM TapajlIeIbHBIM BETBSAM JIepeBa. [t oOiierdeHusi oucka 0OBEKTOB 10 HETOTHBIM
HabopaM IPHU3HAKOB MOTYT OBITh HCIIOJIL30BaHbI MIOMCKOBBIC IEPEBhS ¢ TOPU3OHTATBHBIMHI FUTH TTOTICPEYHBIMHU CBSI3SIMH.
Kak yke TOBOpPHIOCH, IIOMCKOBBIC IIPU3HAKOBBIC JEPEBBS IPEICTABIAIOT COOOHW HEPapXUIECKYI0 CHCTEMY
Kiaccudukanmuyu 00BEKTOB 10 3aJaHHOMY HaOOpy MPHU3HAKOB. B 3THX HepeBbAX B MOACHIHCKAX Pa3IMYHBIX YPOBHEH
KpOME CaMOT'0 BEPXHETO YPOBHSI MOTYT TTOBTOPATHCS OJHOTHITHBIE MTOJACIIHCKH, OCYIIECTRIISIIOIINE AeIEHHE 0OBEKTOB 10
OJIHOMY W TOMY e TIpu3HaKy. Hampumep, eciii MBI JenuM 0OBEKTHI TI0 IIBETY W IO BECY W PEIIIIA TTOCTPOUTH CITHCOK
BEPXHEr0 YPOBHS IO IIBETY, TO CIIUCKH 3HAYCHHMU IPU3HAKA BTOPOTO YPOBHS, OCYIICCTBIISAIOIINE JICICHHE O0BEKTOB IO
BECy, MOTYT YAaCTHYHO HJIM TIOJHOCTBIO TIOBTOPSATHCS. AHAJIOTHYHBIM 00pa3oM MOTYT MHOT'OKPATHO IOBTOPSTHCS H
MIOCTICKY JAPYTUX YPOBHEH.

B mOMCKOBBIX JIepEBhSIX C TMONEPEUHBIMH CBSA3SMH YKa3aHHBIC OJTHOTHITHBIC ITOJACITUCKU MU Ja)Ke OJHOTHITHBIC YWICHBI
B OTHX MOJICTIHCKAaX OOBECIUHSIOTCS B HOBBIC IICITHBIC CITMUCKHU IIPY ITOMOIIX JAOIOJHUTEIBHBIX aIpeCOB CBSI3U; OTU CBSI3U
Kak OBl IepeceKaroT IPEBOBHIHYIO CTPYKTYpPY B TOPH30HTAIbLHOM HAIpaBlICHHMH. VICIOIb30BaHHME TaKHX CBS3CH
MO3BOJISICT B HEKOTOPBIX CIyYasX IOBBICUTh S(M(PEKTUBHOCTh IIOMCKOB OOBEKTOB I10 Pa3IUYHBIM HEMOJIHBIM
KOMOUHAIIMSAM TPU3HAKOB II0 CPAaBHEHHIO C OOBIYHBIMH JPEBOBHIHBIMH CTPYKTypamu. IIpu 3TOM KaxKObli
TOPU30HTAILHBIN IIEMMHOM CIHCOK HWMEET CBOIO BEPIIMHY M KOJOM JaHHOTO IPHU3HAKa CUMUTAETCS aapec SUYCHKH,
MPEACTABIIAIONICH CO0OH BEpIIMHY 3TOr0 T'OPHU30HTAIBHOIO CHHCKA. TakuMm o0pa3oM, Ji000# Mpu3HAaK OyIeT HMETh
TOJIBKO OJWH KOJ, W, 3aJaBasg KOMOWHAIMM MPH3HAKOB B BUIC IOCICAOBATEILHOCTEH MX KOIOB, MOYKHO OJHO3HAYHO
HaXOJUTh COOTBETCTBYIOIIHME UM CITUCKH OOBEKTOB. J[pyrMM BapHaHTOM ITOCTPOEHUS MPU3HAKOBOI'O IIOMCKOBOTO JepeBa
SIBJISICTCS] TIOCTPOCHHE €ro 03 MOMEPEYHBIX CBA3CH, HO C YKa3aHHEM B Ka)KIIOM 4JIeHE IOJCIHUCKOB ITOMCKOBOTO JcpeBa
KOJla HANMEHOBAHUS IMPU3HAKA TOTO IMOJCIIHCKA, KOTOPBIM OTXOIUT OT TOr0 WicHA; 3HAUCHHUS JKE STOT0 MpU3HaKa OyayT
YKa3bIBaThCS CIEITUATBHBIM KOJOM B Ka)KIOM UIEHE STOTO OTBETBIIAIOMIETOCS MOACHHCKA. TakuM 00pa3oM, B KaXKIOM
YJIeHE JTF0OO0T0 MOJCIHCKA IIOMUMO JIBYX aapecoB CBS3H OyIyT HaXOIWUTHCS JBa KOJa MpH3HAKa: KO 3HAUYCHUS JAHHOTO
MIpU3HaKa W KOJ] HANMEHOBAHUS CIEYIOIIETO IIPHU3HAKA.
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PHUC. 15. Cxema mOUCKOBOTO JepeBa.

ITouckoBEIe AepeBhbs MOTYT pacCMaTPHBAThCS KaK OPUECHTHUPOBAHHBIC Tpadbl, IMEIOIIKE OAHY HaYaIbHYIO BEPIINHY U
COBOKYITHOCTb IPOMEKYTOYHBIX M OKOHCYHBIX BEpITHH. BepIIMHBI COCTMHSIOTCS MEXKIy coOoi pedpamu. B kaxmyro
BEPIITHHY MOKET BXOIUTH TOJBKO OJHO peOpo, a BEIXOINUTH MOXKET HECKOJIbKO. Bce BepIHMHBI nepeBa ACIATCS Ha P
YPOBHEH.

BepimuHbl, W3 KOTOPBIX HE BBIXOAWT HHU OJHO PeOpO, HA3BIBAIOTCS OKOHCYHBIMHU. IlocCiIemoBaTebHOCTh BEPIIUH U
pebep, Beaymmas OT HAaYaJIbHOH BEPIIHMHBI K KAaKOH-JIMOO OKOHEYHOW BepINHMHE, Has3biBaeTca myTeM. C TOUYKH 3pCHHS
TIPUMEHEHHS TIEMTHBIX CITHUCKOB JJIS ITOCTPOEHUS IMOMCKOBBIX IEPEBHEB YI0OHO MPEICTABIATh OTH JEPEBhs Tpadudecku
caeayromuM obpaszoM (puc. 15): OymeMm cumTaTh, YTO Bce pedOpa JepeBa MOTYT OBITh ABYX BHIOB: BEPTHKAIIbHBIC M
TOPU3OHTaIbHBIC. B CIMCKOBBIX WieHaX TOPHU3OHTAIBHBIM pedpaM COOTBETCTBYIOT OMHH anpeca CBS3U  (HampuMmep,
TIepPBEIC), a BEPTUKAIBHBIM pedpaM — IpyTHE afipeca CBI3U (HalpuMep, BTOPHIC).

M3 HavyalbHOM BEPIIMHBEI MOKET BBIXOAWTH TOJBKO OJHO BepTHKaiIbHOE pebdpo. Ilepexom oT ogHOI BEpIIMHBI K
JIPYTOH, OCYIIECTBISAEMBIN C TIOMOIIBIO BEPTUKAIBLHOTO pedpa, OyIeM CUMTATh MEepeXxoIoM Ha JAPYyTod ypOBEHb IepeBa
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(mepexoa K MOJCIHUCKY), a MEPEX0]l OT OJHOU BEPIIMHBI K JIPYroH, OCYIIECTBISIEMbIH MPU MOMOIIH TOPU30HTAIBHOTO
pebpa, 03HaUaeT MepeMEIleHUE BIOJIb OJTHOTO YPOBHS JiepeBa (BI0Jb OJJHOTO TIOJICTIMCKA).

Takum 00pa3oM, COBOKYITHOCTh BEpIIWH, CBS3aHHBIX TOPH3OHTAIBHBIMH peOpaMu, COOTBETCTBYET OIHOMY
noacnucky. Homep ypoBHsS 1r000# BEpIIMHBI ONPEICISETCS KOJUYECTBOM BEPTHKAIBHBIX pedep, BEAYIIMX OT
HaYaJbHOW BEPIIUHBI K JAHHOU BEpIIUHE.

[Touck 0O0BEKTOB B MPHU3HAKOBBIX CTPYKTYpaX, OOBIYHO, OCYIICCTBISCTCS B JIBE CTAaJUU: CHayajia IO 3aJlaHHBIM
MPU3HAKAM OTBICKMBAETCS C MOMOIIBI0 TTOUCKOBOTO JIepeBa HYXKHBIH OOBEKTHBIM CIUCOK, 4 3aTEM MPOU3BOMTCS MOUCK
HY>KHOTO O00BEKTa B JaHHOM CHHCKe (JIMOO IO JAPYruM IMpH3HaKaM, JTHOO MO COOCTBEHHOW HH(pOpPMAIUU 00 OOBEKTE).
TouckoBbIe JIepeBbsi MOTYT OBITh THOO MOCTOSIHHBIMHU, THOO MEPEMEHHBIMHU. [10CTOSHHBIC MTOMCKOBBIC IEPEBhS CTPOSATCS
3apaHee B TMpOIECce MPOrPAMMHUPOBAHHUS 3aJa4d M OXBATHIBAIOT BCE BO3MOXKHBIC TOAPA3ACICHUS KIaCCH(PUKAIUH
00bekTOB. [lepeMeHHbIC TTOUCKOBBIC IEPEBhs 00pa3yroTCs B mpoliecce 00paboTKH HHPOPMAIMH U BKITIOYAKOT TOJIBKO TE
MOJIpa3eICHUs KIacCU(PUKAINHU, KOTOPhIE OTHOCATCS K 00beKTaM, (DAKTHUECKH UMEIOIIUMCS B CHCTEME.

B kadecTBe OT/IENBHBIX MPU3HAKOB MOTYT HCIIOJIB30BaThCS U COUCTAHUS HECKOJILKUX MPU3HAKOB. Torma obmee Yncio
3HAYCHUI TaKoro KOMOMHHPOBAHHOTO TMpU3HAKa OyJIeT PaBHO MPOM3BEICHHIO KOJIUYECTB 3HAYCHUH AJIEMEHTapHBIX
MPU3HAKOB (€CITM COBMECTHMBI BCE COYCTAHWS 3HAUCHHWN 3THUX NpU3HaKoB). KommyecTBO pa3muuHBIX OOBEKTHBIX
CIIMCKOB, OTXOJSIIUX OT MOUCKOBOTO JIEPEBa, PaBHO OOIIEMY KOJMYECTBY MOJpasfeicHUl KiaccuUKauy HUKHUX
YpOBHEH (HIKHIE YPOBHH IIJIS pa3IMYHBIX MTyTeH HE 00s13aTEIHHO JOIKHBI OBITH OJMHAKOBHI).

3Ha4yeHHs MOMCKOBBIX MPHU3HAKOB, UMEIONINX KOJWYECTBEHHBIA CMBICI, OOBIYHO 33/aIOTCS B JIECSTHYHON CHCTEME
cumclieHus. B 3ToM ciydae MOKHO CTPOUTH JBOMYHO-ACCATUYHBIC TIOUCKOBBIC JEPEBhs, B KOTOPHIX KKIOMY pa3psry
JECATUYHOTO YHCIIa COOTBETCTBYET JBYXYPOBHEBOE IMOMCKOBOE MOAMEPEeBO. Ha BepxHEM ypoBHE MOAAEpPEBa CTPOUTCS
onuH moncnucok ¢ tpems wieHamu (00, 01, 10), a Ha HIKHEM YpPOBHE — TpPH IMOACIHCKA, U3 KOTOPHIX JBA IEPBBIX
umerot 1o vetwipe wiena (00, 01. 10, 11), a Tpermii umeer asa wieda (00, 01). M3 mogoOHBIX MOAIEPEBHEB MOXKET
CTPOUTHCS TMTOUCKOBOE JIEPEBO IS JIFOOBIX MHOTOPA3PSIHBIX PU3HAKOB, 3aJaHHBIX B JCCITUYHON CHCTEME.

IIprmvep NO3ULUOHHOI NOMCKOBOM CTPYKTYPbI ISl IIOMCKA CJI0B B CJI0Bape

OjHa W3 TUIMOBBIX 3a4a4, BCTPEUAIOIIUXCS MPH 00paboTKe OOIBIIHX O0BEMOB HH(OPMAIINHU, MPEIACTABICHHON Ha
€CTEeCTBEHHOM sI3bIKe (MAaITMHHBIA TIEPEeBOJ, IMOMCK HAyYHO-TEXHWYCCKOM HWHGOpMaNMK W T. II.), 3aKIIOYaeTcs B
HaXOXKICHUH CIIOB B cioBape. Eciu cioBaph cocTaBieH B aadaBUTHOM IOPSIKE W UMEST HEM3MEHHBIH XapakTep, TO
31ech 3(HEKTUBHO MOXET ObITh NMPUMEHEH BapHaHT OMHAPHOIO IOMCKa (ICIEeHHEe IOomojaM). DTOT METOoh Tpedyer
MpOBEpKH Bcero log,N uneHoB cimoBaps, rae N — oOmiee YuciIo 4ieHOB B cioBape. OgHAako TakoW CIOBaphb,
MPEACTABIAIONIME COOOMH, MO CYIIECTBY, MOCIEAOBATEIbHBIN CIHCOK, HEyAOoOeH B TeX Clydasx, Korga Tpedyercs ero
Y4acTO M3MEHATH (MCKII0YATh CTaphle WK T00aBIATh HOBBIC WICHBI). Kak MBI y)ke YIIOMHUHAIIH, €CIM BKIIOYAEMbIC YUICHBI
PaBHOMEPHO pacIpeelIeHbl 10 BCeMy 00bEeMY CIIOBaps, TO Ha KaKI0€ BKIIOUYCHHE OyAeT MPUXOIUTHCI B cpemHeM N/2
CIOBUTACMBIX WICHOB. AJI(DaBUTHBIA CIIOBaph, OPTaHW30BAaHHBIH B BHIE IPOCTOrO IICMHOTO CIHCKA, yO0OCH s
W3MCHCHHH, HO TpeOyeT BBITOJIHEHHS CIUIITKOM MHOTHX OIIEPAIlMi IPH ITOKCKE.

JpeBoBUaHAs TPU3HAKOBAas CTPYKTypa MPEACTaBISCT COOOH Takyro ¢opMy OpraHHM3ali ITaHHBIX, KOTOpas
obecrieynBaeT OBICTPBIN MOUCK (TIOYTH KakK IMPH OMHAPHOM METOJIE) M JIETKOCTh H3MCHECHHS CIIOBapS.

OnuIeM BapHaHT MOCTPOSHUS IMTOMCKOBOTO JIepeBa ISl TAKOTO CIIOBapS.

DTO AepeBO CTPOUTCS IO LEITHOMY CIIOCO0Y U3 CITUCKOBEIX CJIOB, COCTOSIINX U3 TPEX YacTel (CIIOTOB):

1) HaMMeHOBaHWS 4YiCHA CIMCKA H; B JaHHOM cllyyae HaMMEHOBAaHHE IIPEACTABISAET COOOM KOA HEKOTOPOH OYKBHI,

2) mepsoro aapeca cBs3u AC1, mpeacTaBisiomero coool aapec OTBETBIISIONIETOCS OJICIIHCKA;

3) Broporo anapeca cBsi3u AC2, mpeACcTaBIMIoNIero co00i apec CACAYIOIIETO YieHa JaHHOTO MOACITUCKA.

Hwmxe nokaszan (popMat acconraTuBHOTO ciioBa. OKOHYaHHE IIEMHBIX CIIUCKOB 0003HAYaeTCs, Kak OOBIYHO, CHMBOJIOM
KC.

| | aci| ac2

Bepxuuii ypoBeHb TOMCKOBOTO JIePEBa MPEICTABIIAETCS IEMHBIM CIIMCKOM, B KOTOPOM KKIBIA YIEH COOTBETCTBYET
onHOM OykBe andaBuTa, MPUYEM B ATOT CIUCOK BXOAAT TOJNBKO T€ OYKBBL, C KOTOPBIX MOTYT HAayMHATBhCS CJIOBa
(mampumep, O0ykeol bl, 1, b, b He BoHAyT B criMcOK BepxHEro ypoBHs). OT KaxI0OTO WieHa CIHCKAa BEPXHETO YPOBHS
OTBETBIISICTCS IICITHOM IMOJICITMCOK, BKITFOUAIOIIUH B ce0s1 OYKBBI, KOTOPBIE MOTYT HAXOJUThLCS HA BTOPOM MECTE B CIIOBAX,
HAYMHAIOIIUXCS C OYKB, YKa3aHHBIX B COOTBETCTBYIOIIMX YJIEHAX CIMCKAa BEPXHEro YpoBHsS. OT KaKAOTO YiICHA CIHCKA
BTOPOTO YPOBHS OTXOJIUT MOJCIIMCOK TPETHET0 YPOBHS, COACPIKALIUI OYKBbI, KOTOPBHIC MOTYT CTOSTh HA TPEThEM MECTE B
CJIOBaX, MMEIOIIUX JIBE TIepBbie OYKBHI, yKa3aHHBIE HA COOTBETCTBYIOIIUX MECTaX B CIIMCKAaxX MEPBOT0O, BTOPOTO YPOBHEH
UT. 1.

Ha puc. 16 npencraBieHa 4acTh CIIUCKOBOM CTPYKTYPHI TSI HEKOTOPBIX CJIOB, HAUMHAIOMIHUXCS ¢ OYKBBI /1.

Hudpsl, crosmue nepea mpsSaMOyTOJIbHUKaMH, TIOKA3bIBAIOT a/Ipeca COOTBETCTBYIONIUX SYEEK IMaMSTH.

B panmHOM mpuMepe moka3aH (parMeHT CIUCKOBOW CTPYKTYphl 0€3 YKa3aHWH OKOHYAaHUH UENMHBIX CIHCKOB
(moacHCcKOB) OMHOTO ypOBHS. BMmecTo BTOPBIX apecoB CBSI3M B TeX CIMCKOBBIX CIIOBaX, Ha KOTOPHIX OOOpPBaHBI
MTOJICTTUCKH, OCTABIIEHBI ITyCThIE MECTa, KOTOPBbIE 0003HAYAIOT, YTO ATOT MOACTIHCOK MOXHO TIPOJIOIKUTD.

B maHHOM IOMCKOBOM JIepeBe pa3lIMYHBIC BETBH MOTYT BKJIIOUAThH B ceOs oOmue ydJacTkH (0OIIHMe BEepTUKAIIBHBIC
3BEHBSI), MPUYEM BETBH, COOTBETCTBYIOIIME PAa3IMYHBIM CIIOBaM, MMEIOIIMM OJWHAKOBbIE HadalbHBIE TPYMIBI OYKB,
MOTYT UIMETh pa3IndHyIo JAIUHY. HanpruMmep, BETBH, COOTBETCTBYIOIIHE CIOBaM «JIOM» U «IOMHA», UMEIOT OOIIYI0 YacTh
«IIOM», a BCE BETBH, ITOKa3aHHEIC HA PHC. 16, IMEIOT OOIIYIO BEPIIMHY, COOTBETCTBYIONTYIO HadaabHOU OykBe /1.

st yka3aHusi OKOHUAHHS JFO00H BETBU HCIIONB3YETCs TaK HA3bIBAEMOE CIIMCKOBOE aCCOIMATHBHOE CJIOBO, B KOTOPOM
Ha MECTC HAMMCHOBAHUA YJICHA CIIMCKa (KOIIa 6YKBI)I B HaIlllEeM cnyqae) craButcst cumMBos1 KC. B OKOHEYHBIX CIIMCKOBBIX
cnoBax ACI1 wucmonb3yercss IS yKa3aHWs ajjpeca 3alKiCH B CJIOBape, cojeprkaileli HeoOXOoAuMyr HH(OpMAIHU O
JTAaHHOM 00BbeKTe (HampuMep, SKBUBAJICHT TaHHOIO CJIOBA HA IPYTOM SI3bIKE, IPaMMaTHUECKUE CBEICHHS O CJIOBE U T. 11.).
Ecmu 3T0 OKOHEYHOE CIHCKOBOE CIIOBO HCIIONIL3YETCSl Uil yKa3aHWsl OKOHYAHHs CIIOBa, HE SIBISIOMICTOCS CaMbIM
JUIMHHBIM W3 JTAHHOTO ceMeicTBa cioB, T0 AC2 B 3TOM CIIMCKOBOM CJIOBE YKa3bIBaeT aJjpec CIEAYIOIIEro WieHa B TAHHOM
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MTOJICIIMCKE, KOTOPBIA OyAeT yKasbIBaTh CIEAYIOIIYI0O OYKBY 0oJiee IJHHHOTO CIOBa, UMEIONIETO0 OKOHYHBIIEECS CIIOBO
CBOCH HAYaabHOM 4acThi0. B OKOHEUYHBIX CIHCKOBBIX CIIOBaX HanOojee NITUHHBIX BeTBei AC2 He UCIONIb3YyeTCs.
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PUC. 16. IpeBoBUaHBIH CIIOBAph.

llemnas axapecanus, NMPUMEHECHHAs B JIAHHOW CIIMCKOBOUM CTPYKTYpe, OOECIIeYMBAET JIETKOCTh W3MEHEHHUS Kak
TOPU30HTANBHBIX (ITyTeM M3MEHEHUS BTOPBIX aapecoB cBsizu AC2), Tak U BEPTHUKAIBHBIX TOJICIUCKOB (IIyTeM H3MCHEHUS
nepBbIx agpecos cBsizu AC1).

EctecTBeHHO, 4TO BCE SYCHWKH MAMSTH, UCIOIB3YEeMbIC )i XPAHCHUS WICHOB MOJOOHBIX JPEBOBUIHBIX CTPYKTYD,
MOTYT pacroyiiaraTbCsi B MaMATH MPOU3BOJILHBIM 00pa3oM. CKOpPOCTh MOUCKA OOBEKTOB C MOMOIIBIO TAKHX CTPYKTYP
3aBUCHUT OT YHCIIa yPOBHEH B CTPYKTYpPE U KOoJMdecTBa! YICHOB B TOPU30HTAIBHBIX MOJICIIMCKAX.

K HemgocraTtkam mOmOOHBIX cjoBapell CIeAyeT OTHECTH CPaBHUTEIBHO OOJBIION pacXoj MaMATH TOJ ITOMCKOBEIE
JEPEBBS. DTOT PACcXOJ 3aBHCUT OT OOINEro KOJIMYECTBA CIOB B CIOBape, CPEIAHETO pa3Mepa CIIOB, a TakKe OT CTCIICHH
THE3OBaHUSA CJIOB (OT JOJIM CJIOB, UMEIOIIUX OOIKE HaYaIbHBIC YaCTH).

HekoTopble COOTHOIIICHHUS, JarOIIHe OOIIYI0 OPHEHTHPOBKY IIPH BBIOOpPE pa3MepoB MOACIMCKOB M YHCJIa YPOBHEH B
ITOMCKOBBIX JIEPEBBAX, Oy IyT MPUBEACHBI B CIICAYIOIIEM Iaparpade.

JIy1s1 TOBBIMIEHUST CKOPOCTH ITOMCKA CIIOB B TAKOM CJIOBape Iefiecoo0pa3Ho pacrojaratb OYKBBI B ITOACIHCKAX AepeBa
B TIOpsAAKe YOBIBAaHMS WX YAaCTOCTEH BCTPEYaeMOCTH Ha COOTBETCTBYIOIIMX MecTax B ciioBax. OmHAako Takoe
pacronokeHnue OykB TpeOyeT 00JbIIoil paboThI IO aHAIN3Y TEKCTOB TOW 00JIACTH HAYKH, JJI KOTOPOH COCTaBIISCTCS
CJIOBaph, C IENBI0 BBIABICHUS YacTOCTEH BCTpPEUaeMOCTH OyKB Ha OIPEACIICHHBIX MeCTaX B CIIOBaX W IIOCIIE
OTIPEICIICHHBIX COUCTAHUIA OyKB.

MoXHO TOHTH M TIO0 JIPYroMy ITyTH: HE IPOBOIUTH MOMOOHBIX WCCICIOBAaHHM 3apaHee, MOCTPOUTH OIMHCAHHBINA
JIPCBOBHUIHBIH CI0Baph CHauama Ooyiee Wid MEeHee ITPOM3BOIHHBIM 00pa30M M 00ECTICUUTh B IIPOIECCE AKCIDIyaTallHH €T0
«caMoOOyUeHHeY.

J1st 9TOTO AOMKEH OCYIMIECTBISATHCS YUET YaCTOCTeH 00paIeHnii K pa3IndHbIM ciioBaM (OyKBaM) B TAaHHOM CIIOBape U
COOTBETCTBYIOIAS €r0 MEPECTPOIKa, T. €. U3SMEHECHHE TTOJIOKCHIHN OYKB B MOJICITUCKAX IEPEBHEB.

Od4eBUAHO, YTO TPH HCIIOJIB30BAHUM IIEITHOTO CIIOCO0Aa IMOCTPOCHHUS IEPEBHEB TaKOE H3MEHEHHWE ITOJICIIUCKOB HE
BBI3OBET 3aTPyAHEHUH.

IIpn3HakoBasi CTPYKTypa ¢ HApaIMBAEeMbIM MOUCKOBBIM JIepeBOM

Croco6 HapamuBaeMbIX IOMCKOBBIX JepeBbeB, mpemioxkeHHwsri B. WM. Jlammayepom m H. C. Ilpaiicom [14],
o0eCreuyrMBaeT BO3MOXKHOCTh U3MEHEHHMsI MMOMCKOBBIX JCPEBLEB B IMpoOLECcCe pabOThl B COOTBETCTBHH C (haKTHUCCKUMU
3HAYCHUSIMH MTPU3HAKOB PACCMATPHUBACMBIX OOBEKTOR.

HapamuBaeMmblie MOMCKOBBIC JEPEBbs CIYXKaT JJIi HAXOXKACHUS IO 3aJlaHHOMY HAOOpy 3HAYCHHWN MPU3HAKOB
(meckpunTOpOB) aIPECOB 0OBEKTOB (MM BEPIIHH CITUCKOB OOBEKTOB), 00JIaIal0NUX STUMH MTPHU3HAKAMH.

HapamuBaemMoe MorCcKOBOE JEPEBO MOXKET MCIIOIL30BaThCS B KAYECTBE COCTABHOM YacTH B MPHU3HAKOBBIX CTPYKTYpax
B COYCTAHUU C OOBEKTHBIMU CITUCKAMU, MOCTPOCHHBIMU 10 PA3IMYHBIM NMPUHIUIAM: MOCIIEI0BATEILHOMY, THE3I0BOMY,
LIETHOMY | y3JI0BOMY. BO Bcex 3TuX ciydasx HOMCK OOBEKTOB OCYIICCTBISICTCS B J[Ba 3Talla — CHavalla Ipyu TOMOIIU
ITOMCKOBOTO JIEPEeBa HAXOJAUTCS HYKHBII OOBEKTHBI CITMCOK, a 3aTEeM HAXOJWTCS HYXHas MO3MIMS JaHHBIX (0OBEKT)
BHYTPU 3TOro croucka. HapamiumBaemoe MOMCKOBOE IIEPEBO MPEACTaBIsIeT COO0OW COBOKYIHOCTh BEPIIMH H pedep,
PacCIONIOKEHHBIX TI0 ONPEACICHHBIM YPOBHIM Ta0J. 1. Uncio pedep, OTXOAIINX OT KaxI0i BEpPIIHHEI, ONPECIIISTCS U3
YCIIOBHSI MUHUMYMa BpeMEeHH TMoucKa (cM. Hipke). J{JIs MpoCTOTH B MpuMepax paccMaTpUBaeTCs IEPEeBO, Y KOTOPOTO OT
KaKIO0H BEPIIUHBI OTXOAWT He Oonee Tpex pebep. BepmuHbl gepeBa B MaMsATH MalIUHBI MPEICTABISIOTCS OTACIEHBIMU
THe3/1aMu siueek (TpyIaMu mocienoBarenbHbiX saeek N\, N2, N3 u T. 1.). Kaxmoe THe310 CONEpKUT CIIHCKOBHIE CIIOBA,
pa3MeniaeMble B OTHEIBHBIX sueiikax. Takum o0pa3oMm, B KaKJOM THE3/Ie sSUEeK pa3MelaeTcs MOoCIeI0BaTebHBINA
TIOJICTTUCOK TTOMCKOBOTO JIEpPeBa.

Ywcino 4neHoB (CIIMCKOBBIX CIIOB) B MOJICITUCKE PaBHO YUCITY pedep, OTXOAAINX OT JaHHOH BEPIIHHEI.

AnpecoM moACIUCKa SBISETCS aapec MEpBOil sueiiku (IIepBoro CIIMCKOBOIO CoBa) rHe3fa. Kak mokaszano B Tadm. 1,
Ka)K7[0€ CIIICKOBOE CJIOBO COJEP KHT JBa CJIOTA: IIPU3HAKOBBINA CIIOT U aIPECHBIH CIIOT.
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[Tpu3HaKOBBIN CIIOT TpEACTaBISAET OO0 HEKOTOPHIN KO, C IIOMOIIBIO KOTOPOTO Pa3IUYAOTCS OTACIbHEIC BEPIIHMHBI
JIepeBa; dTO HICHTU(UKATOPHI BEePIIUH JepeBa. HapamnuBaeMoe MOUCKOBOE JEPEBO CTPOUTCS JJISi OJHOTO TOUCKOBOTO
MIPHU3HAKA, UMCIOIIETO KOJUYCCTBCHHBIH CMBICT; HAMMEHOBAHUE 3TOTO MPU3HAKA SBISETCS OOIIMM JJisi BCETrO JepeBa,
[IOATOMY OHO B IPU3HAKOBLIX CJIOTaX HE yKa3bIBaeTCs. B HUX yKa3bIBaIOTCS TOJIBKO 3HAYEHUS 3TOTO MPU3HAKA.

OCOOCHHOCTBIO paccMaTPUBAEMOTO JepeBa SBISETCS PACIONIOKECHUE CIMCKOBBIX CIIOB B THe3Aax (TOJCIHCKax) B
MOPSIAKE BO3pAcTaHMsI 3HAYCHUI MOUCKOBOTO Mpu3Haka (Hampumep, B rHesne N1 [10<I711<[12; B ruezne N2 II5<[11<[I8 u
T.1.). Kpome TOro, B JepeBbsix paccMaTpUBAacMOTO THIA 3HAYECHUS MPHU3HAKA B CIUCKOBBIX CJIOBAaX BCEX IOJICIKCKOB
(THE31), OTHOCSIIMXCS K OJHOMY YPOBHIO, TaKXe BO3PACTAalOT INPH TEepexoje OT THe3la K THEe3Qy CcJeBa HaIlpaBo
(HampuMep, I BCEX MOJCIUCKOB MepBOTo YpoBHS: [I5<II1<[I8<II9<I112<I[110<[115 <[I7<II6).

AJpecHBIN CIIOT COJEPXKUT B ceOe COOCTBEHHO ajpec CBiI3u M ABa ciayxeOHbix paspsma KII u KJI. Anpeca cBsizu
CIIy’KaT Ui yKa3aHUsS TepeXoJ0B BHYTPU TOMCKOBOTO J€peBa OT WICHOB BBIIIECTOSIINX IMOACIUCKOB K HUKECTOSIIIUM
OTBETBIISIONINMCS TTOJICITICKAM.

Cryxebnbrii paspsan KII (koHenm mo3wmmm) sIBISETCS TNPU3HAKOM OKOHYAHWS JAaHHOTO THe3fa (TOJCTHCKa,
COOTBETCTBYIOIIETO OIPEEICHHOW BEpIIMHE JiepeBa). DTOT pa3psll UMEET CMBICI B TE€X CIIy4asx, KOria MOACIIHCKH
IMOMCKOBOTO JIepeBa MMEIOT MepeMeHHbIN cocTaB. CiykeOHbIN pa3psy K] sBisercs mpu3HAKOM OKOHYAHHS JIepeBa; BO
BCEX TOJCIHCKaX, KpOME IOJICIUCKOB HIDKHETO YPOBHS, 3TOT Pa3psi PaBeH HYNIO. B CHHCKOBBIX CIOBax MOJCIHCKOB
HWKHETO YPOBHS dTOT paspsn paBeH eanHuIe. Hamnume equHUNBI yKa3blBaeT HA TO, UYTO aJipeca CBS3M B ITOJCIHCKAX
HIDKHETO YPOBHS JepeBa SIBIIIOTCSA YK€ He aapecaMd HIDKECTOSIIMX IOJCIHCKOB JepeBa, a aapecaMd BepIINH
00BeKxTHBIX cnuckoB. CiyxeOHbIN paszpsaa K/ nMeeT cMbIch B TeX ciydasx, KOT/Ia YUCIIO YPOBHEH B Pa3MYHBIX BETBSIX
JepeBa pa3IuaHo.

Jlist moricka 00BEKTOB 3a1a€TCs 3HAUEHUE ITPHU3HAKa, 00IIee I BceX 00bEKTOB, 00bEAUHEHHBIX B OAHOM 00BEKTHOM
crucke. ITouck TIPOU3BOAUTCA IIYTEM IIPOCIIC)KUBAHWA BCPIINMH ACPCBA CBECPXY BHU3 M CpaBHCHUA 3aJaHHOI'O 3HAYCHHA
MpU3HAaKa CO 3HAYCHHEM IIpHU3HAKA B MPOCMATPHBAEMBIX MOACIHCKAaX. JlepeBO CTpOMTCS TakuM oOpa3oMm, 4TOOBI B
KKIOM TOJCIMCKE, OTBETBIIAIONMIEMCS OT HEKOTOPOrO CITMCKOBOI'O CJIOBA BBIIIECTOSIICTO MOJCIKUCKA, HauOOJIbIee
3HaYCHHUE MPU3HAKa (T.€. 3HAUCHHE MPU3HAKA B MTOCIICTHEM WICHE ITOTO MOJACIHCKA) OBUIO PaBHO 3HAUCHHIO ITPH3HAKA B
CIIMCKOBOM CJIOB€ BBIIICCTOAIICTO YPOBHA. Taxum o6pa30M, Opu HOpOCIC)KUBAHUN IIOACIIMCKOB JCpE€Ba HYXKHO
MEePEeXOJUTh K HIKECTOAIIECMY IOJACIHCKY, OTBETBISIOIIEMYCS OT TOTO CIHCKOBOTO CJOBa JTaHHOTO IOJACIHCKA, B
KOTOPOM 3HAYCHHME IpH3HAKa OKa3ajJoCh PaBHBIM HIIM OOJIBIIMM 33aJaHHOTO 3HAYCeHHs IpH3HaKa (MpU YCIOBHH, YTO B
MPEIIIECTBYIONIEM CITUCKOBOM CJIOBE 3TOTO MOJICIUCKA 3HAYCHUE TIPU3HAKA ObLJIO MEHbIIE 33JaHHOTO).

Tabnuya 1
CHucKoBOE CIOBO
Howmep Axpec 3 .
BEpLLA- CHHCK]Z)BOFO l::::
H;)I:Ea closa TpH3- KII KO Anpec cBsi3n
Haka
0100 Ho 0 0 1022 ajipeca BEpIITHH
N1 010! i 0 0 0135 Aipeca Bep
0102 12 1 0 0511 JiepeBa
0135 115 0 1 0612
N2 0136 111 0 1 2031
0137 118 1 1 5042
0511 I8 0 1 0256 ajipeca BEpIINH
N3 0512 1112 0 1 6011 00BEKTHBIX CIIMCKOB
0513 1110 1 1 1531
1022 1115 0 1 2041
N4 1023 7 0 1 2512
1024 116 1 1 0172

Taxkum o6pa3oM, B HapalllMBacMOM IIOMCKOBOM JIepEeBe IMOACIHMCOK CaMOro BEPXHEr0 YPOBHS ICIHT BECh JUANA30H
W3MEHCHMs 3HAYCHUS TMpH3HAKa HAa HEKOTOpBIE JOCTATOYHO KPYIHBIC MHTEpBabl. KaXKIblil MOACITHCOK CIICIYIOIIETO
YPOBHSA, T. €. IMOJCIHCOK, OTBETBJSIONIMICA OT KaXJOr0 CIHUCKOBOTO CJOBAa BEpPXHEr0 IOJACMIHCKA, JEIUT
COOTBETCTBYIOIIMK HHTEpBal Ha 0oJiee MEJNKHE HHTEepBajabl. II0JCIHMCKH TPEThEro YpPOBHS IEIAT COOTBETCTBYIOIIHE
MOJBIHTEPBAJIBI Ha ellie 0ojiee MEIKHE IMOABIHTEPBAIBI U T. II.

COanaHCHUpPOBAaHHBIM JIEPEBOM HA3BIBAETCSA TaKOe JEPEBO, Y KOTOPOIO YHCIIO YPOBHEH B Pa3HBIX BETBIX OTIMYACTCS
He Oonpllle YeM Ha emuHUIly. IIpu 3ToM 0Opa3oBaHHE HOBOTO YPOBHS JIepeBa HAUYMHACTCSA TOJIBKO ITOCIE 3aITOJTHCHHS
BCEX CBOOOIHBIX CITMCKOBBIX CIIOB B IOICIHUCKAX MPEABITyIIero ypoBHa. COalaHCHpOBAaHHOE IEPEBO HapalluBaeTCs MO
Mepe N00aBIICHHS HOBBIX OOBEKTOB M 00Opa30BaHMS OOBEKTHBIX CIIHCKOB C APYTMMH 3HAYCHHUSIMH IpH3HAKOB. Ilpu
00pa3oBaHMHM HOBOTO IIOJCIHCKAa JepeBa OepeTcs HOBOE THE3I0 CBOOOTHBIX SYCEK IMaMATH, T. €. TPyNNa sUeek,
PACTIONIOKEHHBIX TOCIEA0BaTeIbHO. YHCIIo sueek B THE3NE JODKHO OBITh PaBHO YHCIY CIIHCKOBBIX CJIOB, KOTOPEIE
JIOJDKHBI BXOJUTH B HOBBIM IOJCIHCOK. DTO YHCIO JOKHO OBITh (DHKCHPOBAHO 3apaHee M H3BECTHO B MOMECHT
00pa3oBaHHWA HOBOTO TIOJCHHCKAa. B TOCIETHEM CIHHCKOBOM CIIOBE HOBOTO ITOJCIIHCKA 3alUCHIBACTCS 3HAYCHHE
TIpU3HAKA, B3ATOE W3 BBIMIECTOSIIETO MCXOIHOTO CITMCKOBOTO CJIOBa, a' B IPEAIIOCIIEIHEM CIIMCKOBOM CJIOBE HOBOTO
TTOZCTIFICKA 3aITMCHIBACTCS HOBOE 3HAUEHUE MTPU3HAKA, HEOOXOIMMOCTh BKIIOUCHHS KOTOPOTO U 00yCIIOBMIa 00pa3oBaHue
HOBOTO mojcnucka. [Ipu 3ToM HECKOIBKO siIeeK, HaXOAAIIMXCS B HAYAIBbHOW YacTH HOBOTO THE3/Ia OCTAIOTCSI BPEMEHHO
CcBOOOMHBIMH. B nanpHEWIIeM TpHw IMOMCKE TaKWX CBOOOJHBIX sUeeK ATOT (DaKT YCTaHABIMBACTCS IYTEM ITPOBEPKH
TOJIBKO TIEPBHIX STUEEK THE3]I.

HpI/I 3allMCH KaXXI0ro HOBOI'O 00BbeKTa IMPOU3BOJUTCA MNPOBEPKAa HAJIWYUA B ITOHMCKOBOM JE€PCBC TOTO 3HAYCHUSA
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MMOMCKOBOTrO MPH3HAKa, KOTOPOE XapaKTepH3yeT 3alKMchiBaeMbIii 00beKT. Eciin 5T0 3HaueHHe IMpHu3HaKa yiKe UMEETCs, TO
HOBBIH OOBEKT IPOCTO BKIIIOYACTCS B COOTBETCTBYIOUINI OOBEKTHBIN CIIUCOK 03 KaKuX-In00 u3MeHeHuil B aepese. Eciau
TpeOyeMOoro 3HaueHHUs IMPHU3HAKa B JEPEBE HET, TO €ro BKIIOYAIOT B HIDKHHMHA YPOBEHb JepeBa B TO MECTO, KOTOPOE
COOTBETCTBYET YCJIOBHIO MOHOTOHHOTO BO3pacTaHMWs 3HAYCHUH Mpu3HaKa. ECIM B COOTBETCTBYIOIIEM IOACIHCKE HET
CBOOOHOM STYCHKH, TO IPOU3BOIUTCS MOUCK ONMMKaHIIeH CBOOOTHON SUSHKH, B IPYTUX MOJACIHNCKAX HIKHErO0 YPOBHS H
3aTe€M CABUT BIIPaBO WJIM BJIEBO BCEX MPOMEXKYTOYHBIX YJICHOB B IMOACHUCKAX HWKHETO YPOBHS C KOPPEKTHPOBKOU
3HAYEHUH MTPU3HAKA B TOJICTIMCKAX BBIIIECTOSIINX YPOBHEH.

Ha puc. 17 gan mpuMep yKa3aHHOM IPH3HAKOBOM CTPYKTYpHL. UacTh, pacmoo)KeHHAs BEIIIEC ITYHKTUPHOMW JIMHHUH,
MIPEACTaBIsIeT COOOM HapaluBaeMoe AepeBo. B mepeBe Kaxaplid MPAMOYTOJBHHK IPEICTABIACT OAWH IIOJCITHCOK,
COCTOSIIUH U3 TPeX WICHOB (CIIMCKOBBIX CJI0B). JIJI CITOB YKa3aHBI TOJBKO 3HAYCHHUS IMPU3HAKA, @ BMECTO aJIpECOB CBSI3H
HCITOJIB3YIOTCS CTPEJIKH, BEAYIIUE OT HCXOHBIX CIIOB K OTBETBIIIONIMMCS MOACTHCKaM. [lom MyHKTHpPHOHW dYepToit
HaXOJUTCs 007aCTh OOBEKTHBIX CIMCKOB, COAep Kalias TaHHbIC 00 00BEKTaX C MX 3HAYCHUSMH ITOMCKOBOTO IPH3HAKA,
MIPUYEeM OOBEKTHI ¢ OJJUHAKOBBIMHU 3HAYCHUSIMH MPHU3HAKA O0BEAMHEHBI B OOIIHI CITMCOK IIPH IIOMOIIM aIpECOB CBs3H. B
JTAHHOM CITydae JOITyCKaeTCs, YTO OJUH OOBEKT MOXKET MMETh HECKOJBKO 3HAUYEHHH MOMCKOBOTO MPU3HAKa (3TO MOXKET
OBITH, HAITPEMED, €CIIH O] OAHUM OOBEKTOM IMOHUMATh TPYIIY MPEAMETOB), T.C. PA3IMUHBIC 3HAYCHHS TPU3HAKA, IS
KOTOPOTO TTOCTPOCHO JaHHOE ITOMCKOBOE IEPEBO, HE SBIIIOTCS B3aHMHO MUCKITIOYAIONITIMH.
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L‘Z? E 2| 49 | 55 83| 78
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PUC. 17. AcconnaTuBHasi CTPYKTypa C HapalluBaeMbIM AEPEBOM.

B BBIUMCIIHTEIEHON CUCTEME C ONMMCAaHHON opranu3anueil mamsatu [M] dakTrueckun oOpa3yroTcs IBe aCCOLMATHBHEIC
CTPYKTYPBI: OJHA JUTsI KOMAH]I POTPaMMBI U BTOpas I HHPopMaIuu 00 00beKTax.

HcxogHoe mporpaMMHUpOBaHHE JJIsi 3TOM CHCTEMBI BEAETCS Ha TICEBIOSA3BIKE, COCTOAIIEM M3 Habopa CIHCKOBBIX
OTIepaToOpoOB, KOTOPBIM MOXKET PacIIUpAThCS IO Mepe HamoOHocTth. Kaknmplid omeparop peanu3yercs NMpU ITOMOIIH
MaIllMHHOW TOANPOrpaMMBI, XpaHsAIleldcs B BHJAE OJHOTO TMOJCHHCKA. PaboTa MalIMHBI OCYIIECCTBISICTCA TI0
HHTEPIPETATUBHOMY CITOCOOY, MPH KOTOPOM OI€paTOphl HCXOJHOM MPOrpaMMbl IOCIEAOBATEIHLHO HMCIIOIHIIOTCS
MHTEPIPETUPYIOLLIEN TPOrPaMMOi.

JlocTomHCTBaMH HapalMBaeMOT0 ITOMCKOBOTO IPHU3HAKOBOTO JiepeBa SBISCTCS BO3MOXKHOCTH ITPOU3BOJIHHOTO
JIeTICHHs] WHTepBaja HM3MCEHCHHS IpHU3HaKa B 3aBHCHMOCTH OT (DaKTHUYECKOI'O COCTaBa IOCTYMAIOIIMX OOBEKTOB H
THOKOCTh HCITOJIB30BaHUS IaMATH, He TpeOylolnas ee MPeABapHUTEILHOrO pachpencicHusa, a Takke 3((HEeKTHBHOCTH
MOMCKa JaHHBIX 3a CYET ONTHUMAJBHOI'O BHIOOpa YHCIIa BETBEH W YpoBHEH B AepeBe. HemocraTkoM 3TOro cmocoba
SIBJIIETCS. HEOOXOIMMOCTh C/IBUTOB 3HAUCHUI NMPU3HAKA IPU HapaIllUBaHUU JIepPeBa.

MHorocnucKoBble acCOIMATHBHbIE CTPYKTYPBI

H. C. Ilpaiicom u X. U. I'peem npemiiokeHa opraHu3alys CIIHCKOBOM CTPYKTYpPHI, aHAJIOTHYHAS PAaCCMOTPESHHOM B
npeapiaymeM paszaenne. OHa Tak)ke OCHOBaHa Ha IIEITHOM aapecalnnd. M30KuM KpaTKo 3Ty CHCTEMY, ONMCaHHyo B [12].
Bces mamsaTe MamumHBI pasfeicHa Ha JBE 00JacTH: O0JIaCTh MOMCKOBBIX NEPEBHEB M MHOTOCIIMCKOBYIO OOJacTh HIIH
00J1aCTh aCCOIMATUBHEIX Y3JIOB.

Jl71st mOCTpOCHMSI TIONCKOBEBIX IEPEBHEB M ACCOITMATHBHBIX Y3JIOB UCIIONB3YIOTCS CJIOBA (Ha3hIBacMBbIe KaTCHAMH) IBYX
BHJIOB: CJIOBA IAHHBIX M CITHUCKOBBIE ciioBa. O0a BHIIA CIIOB HMEIOT OJIMHAKOBEIE pa3Mepbl. DopMaT CJI0Ba TaHHBIX UMEET
BH]I

0 Jlanubie

IIpuznak
BUJIA CJIOBA

(DOpMaT CIIMCKOBOT'O CJIOBAa UMECT BUI:

1 Kirou Anpec cBsizu

[Tpuznak
BUJIA CJIOBA

N3 ykazaHHBIX CIIOB (HOpMHPYIOTCS WHGOPMAIMOHHBIC ITO3HWIMH, T. €. OTICIbHBIC 3alHUCH, COOTBETCTBYIOITHE
OTIPEIICIICHHBIM O00BEKTaM. ODTH TMO3WIMK OYIyT IpPEACTaBIsATH cOOOH B IOHMCKOBOM JICpEBE BEpIIMHBI ICpeBa, a B
MHOTOCITHCKOBOM 00JIACTH — aCCOIMATUBHBIC y37BI. Y3JIBI MOTYT UMETh IEPEMEHHBIH COCTaB, T.€. PA3IHYHOE YHCIIO
cioB. B xaxmoit anpecyeMoit ssdeiike maMsITH MOXKET pa3MemaThesl PUKCHPOBAHHOE YHCIIO CJIOB; €CIIH TpeOyeMoe YHCIIO
CJIOB HE TOMEIAeTCs B n-U SUYCHKe, TO 3aHMMAaeTCs CIeAyomas siueiika (n+1-g sueiika maMaTh); eciiu JKe CIeIyIomas

85



syeiiKka OKa)KETCs 3aHATOM, TO B IIOCJICIHEM CJIOBE, HAaXOIAIIEMCS B JTaHHOW 7-U SUEHKe, HA MECTS KJIIOYa IHUIICTCS
azpec, yKa3bIBAOIIUNA TPOJOJDKCHUE MAaHHOW MO3UINH (IMIPOJOIKCHHE acCOIMAaTUBHOTO y3ia). B kaxmgoMm croBe
BBIICTISICTCS €IE JOMOJHUTEIBHBIA pa3psi, YKa3bIBAIOIIMA OKOHYAHWE NO3WIHH. [Ipy MOMOIIM CHHCKOBBIX CIIOB
pasauuHbIe TO3UIMHU (Y3J1bI) O0BEIUHIIOTCS B CIIUCKH, 00JIaal0IINe OJTMHAKOBBIMU KITFOUaMH (TIPU3HAKAMHU ).

Kaxxnprit y3em MO>KeT BXOJUTH BO CTOJIBKO CITUCKOB, CKOJIBKO CITMCKOBBIX CIIOB HMEETCS B y3IIE.

[Touck 00bEKTOB, 00IATAIOIINX 3aJaHHBIM HA0OPOM IPU3HAKOB, OCYIIIECTRIISICTCS B JBa 3Tala: CHavyalia Ipy OMOIIU
MMOMCKOBOI'0 JIepeBa KIIIOY, 3aJlaHHBIA B 3ampoce, mpeoldpa3yercs B aapec Hadana CIHCKa OOBEKTOB, 00Jadaromiux
JAHHBIM KJIIOYOM; 3aT€M MPOCMATPUBAETCS 3TOT CIIMCOK, M OTOMPAIOTCS OOBEKTHI, 00JIAA0NIME BCEMHU 33JJaHHBIMHU B
3amnpoce kaoyamu. B [12] paccmarpuBaeTcst mpuMep HH(POPMAIHOHHON CHCTEMBI IS yueTa KaapoB, pacCUNTaHHOMN Ha 1
MJIH. io3unmi. Kaxkmoe nuio xapakrtepusyercs 15 mpu3HakaMu, IPUYEM KaXAbIH MTPU3HAK MOXKET uMeTh 10 3HaYeHUi;
TaKuM 00pa3oM, HHPOPMAIIKS O KAKIOM JIUIE MPEACTABISACTCS 1 5-pa3psaHbIM JECATUYHBIM YUCIIOM.

B cuctemMe NpUHAT TOCTOSHHBIM pa3Mep IO3MINH, SIBISIOMIMXCS KaK BEpIIMHAMH ITOMCKOBOTO JIepeBa, TaK H
aCCOIIMATHBHBIMU y37aaMu. Kakmas mMo3umus COAEpPKHUT MATh CIIMCKOBBIX CIIOB. J[1s TOro 4ToObI MPEACTaBUTh B OJHOM
MO3ULUHU (C TOMOIUIBIO MSATH CIOB) 15 MPU3HAKOB, 3TH MPU3HAKYU AEIATCS HA TSATh TPYII 110 TPU MIPU3HAKA B TPYIIIIE.

Kaxkmast rpymma u3 Tpex MpU3HaKoB 00pa3yeT OJMH HaaIpH3HaK, KOTOPHIH MoxkeT uMeTh 1000 pa3aTudHBIX 3HAUCHHIA,
Y, CJIEJOBATEIbHO, OJHOMY HAANpPH3HAKY MOXeT cooTBeTcTBOBaTh 1000 OOBEKTHBIX CNHUCKOB. Bcem matu Hax-
npu3HakaMm cootBeTcTByeT S000 pa3mu4HBIX 00BEKTHBIX CITUCKOB, KOTOPHIE MOTYT UCIIOJIb30BAThCS B CUCTEME.

[TouckoBoe EPEeBO COCTOUT W3 MATH U YACTHUYHO M3 IIECTH YPOBHEH: HAa MEpPBOM (BEpXHEM) YPOBHE MMEETCS OIHA
MO3ULIUS — TOCJEIOBATEIBHBINA CIHCOK, COCTOSIIHM U3 5 CIIOB, OT KOTOPOI'O OTXOJAT MATh BETBEU K IMATHU MOJCIUCKAM
BTOpOro ypoBHs. Kaaplif MOACIHCOK BTOPOTO YPOBHS COOTBETCTBYET OAHOMY HaAmnpu3Haky. OT 3THUX MOJCIKCKOB
OTBETBJISIIOTCS TOJICTIUCKH TPETHETO YPOBHS, TOXKE COCTOAILIUE U3 MATH WieHOB. OT MOJCHUCKOB TPETHEro ypPOBHA
OTXOJST TaKUE e TMOJICIIUCKA YETBEPTOrO YPOBHS, a OT MOJCHUCKOB YETBEPTOTO YPOBHS OTXOMAST MOJCHUCKU MATOTO
YPOBHSI.

B 5TuX moacmucKax IEpBbIE YETHIPE YI€HA YKA3bIBAIOT HAa BEPIIMHBI OOBEKTHBIX CIIMCKOB, PACIIOIOKEHHBIX B
MHOTOCIIHCKOBOM 00JaCTH, a MOCIEIHUN YiIeH Ka)KIOro MOMICIHCKA IISITOr0 YPOBHS YKa3bIBACT Ha IMOICIHCOK IIECTOIO
YPOBHS, COCTOSIIUN U3 YETBIPEX YJICHOB, KaXKIbIi M3 KOTOPBIX COJACPXKHMT aapeC BEPIIUHBI CIIMCKA B MHOTOCIIMCKOBOMH
o0acru.
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PUC. 18. MHOTOCTIICKOBAs CTPYKTypa.

Ha puc. 18 mpuBegena cxema OMUCAaHHOW acCOIMATHBHOW CTPYKTYpHI. [IyHKTHPHBIMHA JIMHUSMH TIOKA3aHBI CBSI3U
JJAaHHOTO AaCCOLMATUBHOTO y3jJa C TOUCKOBBIMU TOAJEPEBBIMH, COOTBETCTBYIOIIMMH BTOPOMY H UYETBEPTOMY
Haanpu3HakaM. YToObl HE 3arpOMOXKIAaTh PUCYHOK, CBSA3U IMOKa3aHbI YIIPOIICHHO. B TeHCTBUTEILHOCTH OHM UMCIOT BUJI
TaKUX K€ BETBSIINXCS IEPEBBEBR, KAK U CBS3U JI OCTAJIbHBIX HAANPHU3HAKOB.

AccolMaTUBHBIN y3ei1 OyIeT COCTOATh U3 MATH CITUCKOBBIX CJIOB M HECKOJIBKUX CJIOB JAHHBIX; IS Y3Jia, TOKa3aHHOTO
Ha PUCYHKE, KJIFOYH B CITUCKOBBIX CJIOBAX, MPEICTABNISIONINE COOOH HAATIPU3HAKY, Oy IyT UMETh CJCIYIOIINE 3HAUCHUS
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Anpec Anpec Anpec Anpec Anpec
500 CBsI3H 250 CBS3U 496 CBS3H 650 CBSI3U 503 cBs3u 1

Jns onienkw 3(pheKTUBHOCTH MTOAOOHBIX aCCOMMATHUBHBIX cucTeM [Ipaticom u I'peeM mpeiokeH KOMOMHHUPOBAHHBII
KPHUTEPHH, MPEICTABISIIONINN CO00 IIPOU3BEICHHE BPEMEHH ITONCKA 33JaHHOT0 00beKTa Ha TpeOyeMyI0 OOIIYI0 €eMKOCTh
mamsTu [12].

Bonee moapoO6HO 3TH BOTIPOCH Oy AyT paCCMOTPEHHI B § 15.

Cnoco0 BBIYMCIAEMBIX 3/IPecoB

Crioco0 BBIYHCIISAEMBIX aapPECOB OCHOBAH Ha MpeoOpa3sOBaHUU 3aJaHHBIX HAOOPOB IMOMCKOBBIX IPHU3HAKOB JHOO B
azipeca 3ammcell ¢ coOcTBeHHOH uH(pOpManuei 00 oO0bekTax, JuMO0 B afpeca acCOLMATUBHBIX Y3JI0B OOBEKTOB WJIH B
ajipeca BEpIIHUH CIIMCKOB OOBEKTOB.

EcTecTBeHHBIMEM TPEeOOBAHHSAMH K TAKMM BBIYHCIEHHMSM SIBJISIOTCS OJHO3HAYHOCTH IPEOOpa3OBaHMS U COOTBETCTBHUE
[OJIy4aeMOro JUara3oHa U3MEHCHMs aJpecoB pa3MepaM OO0JIACTH MaMsATH, OTBEACHHOHN IS pa3sMEIICHUS HCKOMBIX
MO3uIMi. Pa3nuuyaloT BhIUKCIICHUE MNPSAMBIX aJIpecoB, KOIJa B PE3yJIbTaTe MOJIY4YarOTCs HEMOCPEACTBEHHO ajpeca
HCKOMBIX TIO3MIIMH, U BBIUMCIICHUE HEMPSIMBIX aapecoB, KOTJa B Pe3yJIbTaTe MOJYUYAIOTCs ajpeca S4eeK, COACPKUMbIM
KOTOPBIX SIBJISIOTCS ajpeca MCKOMBIX MO3WIMUA. B o0IieM ciydae 3HaYeHHs NMPU3HAKOB OOBEKTOB MOTYT HU3MEHSTHCS
MIPOU3BOJIBHO, ¥ MHOTHE OOBEKTHI MOTYT 00JIalaTh OJJHUM M TEM K€ 3HAYCHHEM JaHHOTO MOUWCKOBOrO mpu3Haka. Eciu
CUMTaTh, YTO B OJHOM SYCHKE MOXET OBITh 3allUCaH TOJIbKO OJUH YICH CIHUCKA, TO €CTECTBEHHO BCE OOBEKTHI C
OJMHAKOBBIM 3HAUYE€HHEM ITOMCKOBOTO MMPU3HAKA OOBEAUHATH B LIEMHbIE CIIMCKH, a IIPH IIOMOIIM BBIYUCICHHH OMPEAeIIaTh
ajipeca BEpIIUH TAKUX CITUCKOB.

CylimecTByeT elie Jpyrod TaK Ha3bIBAEMBIM OTKPBITBIA CIIOCOO pa3MelieHHUs W IOHUCKa OOBEKTOB, 00JIaaroIIuX
OJMHAKOBBIM 3HAYCHHUEM IIOMCKOBOI'O IIPpM3HAKAa. HpI/I 3TOM CHOCO6C HepBBIfI MOSIBUBIIIUNCS O6T)CKT 3aIlINChIBACTCA B
SIIEUKY ¢ aJpecoM, TOJYYSCHHBIM B pe3yjIbTaTe MpeoOpa3oBaHus 3HaUCHUS MTPU3HAKA B aJIpec, a KaKJIbIH MOCIeTyOIIHUMA
00BEKT 3aIMHMCHIBACTCS B OMMKAKIIYIO B CTOPOHY BO3pACTaHHUs aIpecOB CBOOOIHYIO ssiuciiky maMatu. [1oMcK 4ieHoB mpu
3TOM MPOMCXOJUT B JBa dTana. CHayalia 1o 3aJJaHHOMY 3HAYEHHUIO MOMCKOBOIO MPHU3HAKA OMPEACIACTCS aJpec IepBOro
00BbeKTa, a 3aTeM IMyTeM NPSIMOT0 MPOCMOTPa B CTOPOHY BO3PACTaHUS aJAPECOB OMPEACISIOTCS OCTalbHBbIC OOBEKTHI,
oOnafaroIiye TeM e 3HaueHHeM J3TOro Npu3Haka. Kak 3amuch, Tak M IMOMCK WICHOB MHPOH3BOIATCSA IUKIHYHO, T. €.
MTOCJIC 3aIOJHEHHS MOCACIHEH SUeiKy MaMsITH CHOBA MCIIOJIb3YyeTCs IepBas suciika u T.1I.

3anuch HENpPSIMBIX aJpPEeCOB MOXKET OBITh OCYIIECTBICHA ABYMS CIOCOOAMH: IS O3TOrO BBIACIAIOTCS JHOO
CrelManbHasl TpyIna sueek MaMsITh, JIN0O ONpe/IeiCHHAs YacTh BO BCEX sUCHKAX IMaMsTH.

B mocnenneM ciaydae obecredrBacTCs 0ojiee MIMPOKUI NTHUAlla30H M3MEHEHHS aJpecOB, HO 3HAYHTEIIBHO BO3pacTacT
pacxoj MaMsITH, TaK Kak BO BCeX SYCHKax MaMATH HEOOXOIMMO BBIACIATH JIBE aApPECHBIC YACTH: IOJ BBIUHCISCMBIC
(HempsIMBIC) ampeca BEPIIMH CIIMCKOB M IO aapeca, HMCIONb3yeMble HEITOCPEICTBEHHO IS CBS3U WICHOB BHYTpPH
LIETTHBIX CIUCKOB. Mcmonmp30BaHKMEe OJHON M TOH Ke aJpeCHOM 4acTH B suciike s oOeHX Ieiaci He MpeacTaBiscTCs
BO3MOKHBIM, TaK KaK MOTYT OBITH CIIy4ad, KOIJa OJHA U Ta K€ Sueika HOIKHA YKAa3bIBaTh IMOJOKEHHE BCPIIMHBI
HEKOTOPOTO IIEIMHOr0 CIHCKa (T. €. COACPKaTh B ceOe HEmpsAMOM aZpec) U B TO K€ BPEMS CONEPIKATh YlIeH HEKOTOPOIro
LIETTHOT'0 OOBEKTHOTO CITUCKA CO CBOUM aapecoM CBsi3H. Crioco0 BEIUUCIIEMBIX aapecoB yIOOHO TPUMEHSITh TOTAa, KOTraa
3HAYCHUS MPHU3HAKA, 10 KOTOPOMY IPOU3BOAMTCS MOUCK OOBEKTOB, M3MEHSIOTCS MOHOTOHHO, WM KOTJA UX YyOaeTcs
almpoOKCUMUPOBaTh MOHOTOHHOM (yHKIMer. Hampumep, »TOT cmoco® MOXHO IPHUMEHSITH BMECTO ITOCTOSHHBIX
MTOMCKOBBIX JCPEBHEB C OJUHAKOBBIM YHCJIOM YICHOB BO BCEX MOJCITUCKAX, KaK IMMOKa3aHO HIKE.

Ilycth, HapuMep, Mbl UMEEM CUCTEMY KITacCH(UKAIUA 00hEKTOB, BKIIFOYAIOIIYIO B C€0s IIeCTh Mpu3Hakos: [11, 112,
eerr, 116, K@XKOBIH M3 KOTOPHIX MOXKET UMETH TPH 3HadcHH. CpaBHHUM ISl TOTO CITydasi CIIOCOOBI IIOMCKOBOTO JIepeBa 1
BBEIYHCIISAEMBIX anipecoB. CTpOMM TpH ITOMCKOBBIX JepeBa, OOBCIMHWB B KaKIOM W3 HHUX JIBa TIPH3HAKa B OIWH

# g dnpwv 3w o ap HAUPH3HAK

1 a i Ha puc. 19 nokaszana tabuuia 3Ha4eHuil npusHakos ot I1/ no 116. O6bequHeHne B
(a1 inzlns 1774 ;.;'75 T 5 | HAINPHU3HAKH TIPOM3BEJICHO CIIEIYIONIMM oOpasom: mnpusHaku [/l u [I2 o0Opa3yrT
Yor ot ot wr o Tpi|  TIEPBBIM HAINPU3HAK, KOTOPOMY COOTBETCTBYET IIOMCKOBOE IEPEBO I; mpusnaku 113 u 114
A A AN AR S 00pa3yroT BTOPOH HaIIPU3HAK, KOTOPOMY COOTBETCTBYET IOMCKOBOE jaepeBo [, u

711 174y | TIPM3HAKH 115 u 16 00beAMHSAIOTCS B TPETUH HAANPHU3HAK, KOTOPOMY COOTBETCTBYET

BEE
Y. “—- mouckoBoe aepeso /1.

PUC. 19. TaGiua Ha puc. 20 nmoka3ansl Tpu MOUMCKOBLIX Aepesa [, I/, 111 . [loacnucku pacnoioKeHbI B
3HAYCHUIi IPU3HAKOB MOCJIEIOBATENbHBIX SUCiiKax maMaTu ¢ aapecamu oT 1 g0 39. B kaxnoit sueiike umeercs
(aBOMYHBIC YHCIIA). JIB€ 4acCTH: 3HAUYEHME IMpU3HAKA U aApec OTBETBIIIOLIErocs MojJcmnucka. B moacnuckax

HMXKHCTO YPOBHA aApPCCHBIC YaCTH YKa3bIBalOT ITOJIOXKCHHEC BCPIIHMH COOTBCTCTBYIOIIHX
OOBEKTHEIX CITHCKOB (C Al o A27) Han xnmerkamMu YKa3aHbl aapeca COOTBCTCTBYIOIIHUX AYCCK, 3aHUMACMbIX YJICHAMH
MOJACIIMCKOB MONCKOBBIX ICPCBLCB.

Hcnonp3ys nanHble TOMCKOBBIE AepeBbs ([, 11 v I1]), MOXKHO OCYIIECTBIIATH MOUCK OOBEKTOB CIEAYIONINM 00pa3oMm:

a) W3 3aJaHHOTO Habopa 3Ha4YeHWU mecTu npusHakoB (//1—I/16) BeiOMpaeM ofHy mapy npusHakoB (/71 u [12 vnu
113 n I14, wmm [I5 wn [16), xoTopas OyaeT NHOWCKOBBIM HAIIPHU3HAKOM, M COOTBETCTBYIOIIEE STOMY HaAIPHU3HAKY
MIOMCKOBOE JIepeBO. AJIpec BEPIINHBI 3TOTO MOMCKOBOTO JiepeBa OMpeelisieM IMPH MOMOIIH TOACIICKA BEPXHETO YPOBHS
10 Koy mouckoBoro nepesa (/-01, [1-10, I1I-11);

0) B BHIOPaHHOM MOWCKOBOM JIepeBEe IMMPOCMATPHBAEM CITHCOK BEPXHETO YPOBHS M HAXOAHWM B HEM UJICH, MO
TO K€ 3HaUEHUE, YTO U MEePBBIN NPU3HAK B BEIOPAHHOM HaMH ITOMCKOBOM HaJIITPU3HAKE,

B) IIO aJpecy CBS3H, UMEIOIIEMYCs B 3TOM WICHE, HaXOJMM IOJICITUCOK BTOPOTO YPOBHS,
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PUC. 20. AccounaTuBHAsi CTPYKTYpPa € NOCTOSIHHBIM NOMCKOBBLIM
JepeBOM.

I) TMPOCMaTPUBaEM IOACIHCOK BTOPOTO YPOBHS W HAXOIUM B HEM UICH, UMEIOIMINN TO e 3HAUCHHE MPU3HAKa, YTO
¥ BTOPOH IIPH3HAK, BXOISAIINM B IIOMCKOBBIN HAIIIPHU3HAK;

M) TIO aApecy CBSI3H, UMEIOMEMYCS B TOM WICHE, HaXOIUM UCKOMBIH 0OBEKTHBIN CITHCOK;

€) mpocMaTpuBacM HaHJCHHBIA OOBEKTHBIM CIIMCOK M OTOMpAacM B HEM OOBEKTHI, YJIOBICTBOPSIOIINE 3adaHHBIM
3HAYCHUSAM OCTAIBHBIX YETHIPEX MPHU3HAKOB (HE BOMIEANINX B COCTAB IIOMCKOBOTO HAATIPHU3HAKA).

IIpu 3TOM mpHIETCS B CpeAHEM IMPOCMATPHUBATh IMOJOBHHY YIEHOB IOJCIHCKOB IIEPBOTO M BTOPOTO YPOBHEH U
MOJIOBUHY YJIEHOB OOBEKTHOTO CIHCKA (CYUTAEM, YTO BCE MMPU3HAKU PABHOBEPOSATHBI).

ITouck TpedyemMoro 0OBEKTHOTO CIUCKA (MU OTIEIHLHOTO OOBEKTa) MPHU MOMOIIM MOMCKOBOTO JepeBa MOXKET OBITH
3aMCHEH BBIYMCIICHHEM ajipeca SUeHKH, B KOTOPOH HaXOIHUTCS aJlpec BEPIIUHBI 0OBEKTHOTO crmcka. /s 3Toro BMecTo
TpeX MOUCKOBBIX JIepeBbeB [, I1, II] nOCTaTOYHO UMETH TPYIIIY U3 71 TIOCIEAOBATEIHLHO PACIIONIOKECHHBIX SUYECK MaMsTH, B
KOTOPBIX XPaHATCS ajpeca BEPIIHH 00bEKTHBIX CIIUCKOB (41—An), rme n — ob1iee 9uciio 00bEeKTHBIX CITUCKOB. I1ycTh
b0 o3HauaeT azmpec siueiKy, OCIEe KOTOPOU pacloiaralTcs SYeHKH YKa3aHHOU rpymnmsl. [Ipu cienanHbIX JONYIICHHUSX O
CHUCTEME KOJIUpOBaHUS NOpu3HakoB ([/1—I[16) u yKa3aHHOM pACIOJIOKEHUU SUYEEK, COACpKaIINX aJpeca BEpIIUH
OOBEKTHBIX CIHCKOB, (hopMysa Ui BBIYUCICHHUS aJPECOB BEPUIMH OOBEKTHBIX CIIMCKOB MO 3aJaHHBIM 3HAYCHUSIM
MIPU3HAKOB 71; U Ni; U HOMEpY (KOoAy) orcKoBoro aepea k (k=1, 2 wnu 3) Oyzaer uMeTh BUA

A =00+ 3%(k-1) +3(ni—1) +nis1.

JloctaTOYHO MPOCTO MOTYT OBITH COCTaBJICHBI (DOPMYIIBI JJISi BBIYHCICHHS aJPECOB MPU JIPYTHX KOH(MUTYPALUIX
MIOUCKOBBIX JICPEBHEB.

BOO6H_I€ TroBOp, CII0CO0 BBIYUCISIEMBIX aIp€COB BO MHOI'HUX CJIy4dasX IIO3BOJIACT IMOJYYHUTH S9KOHOMHIO B KOJIUYCCTBC
AYCCK MaMATHU U COKpAIICHUEC YHnclia onepam/lﬁ IIpU IMMOUCKE.

Yucio onepaunﬁ, HeO6XO,E[I/IMBIX AJIs1 BBIYMCICHUSA HEIIPAMOIO aapeca, IpOInOPUHUMOHAIbHO YHCIIY IIPHU3HAKOB (T. c.
quciy ypOBHCfI ):[epeBa) M HE 3aBHUCHUT OT YHCJIa 3HAYCHMI IIPpHU3HAKOB (T. €. OT 4YHucCJia 4JIICHOB B INOACIIHMCKaxX IIOMCKOBOI'O
J:[epeBa), B TO BpEMsA KaK YHCIO onepaunﬁ IOpOCMOTPOB YJICHOB IIOACIHCKOB IIPpU IIOHMCKE II0 IIOMCKOBOMY JOEPCBY
IpONOPUHXOHATIBHO IMMPOU3BCACHUIO YHCila IIPU3HAKOB HA YHUCIIO 3HA4YCHUI IIPpHU3HAKOB (qncna ypOBHefI JCpE€Ba Ha 4YHCJIO
YJICHOB B HO,Z[CHI/ICKaX). CJ'IC,I[yCT 3aMCTUTh, YTO IPpU IMEPEMCHHBIX ITOUMCKOBBIX IACPCBBAX U IMOCTOSAHHBIX ACPEBbAX, HO
HMCIOIUX PA3JIMYHYIO MIMHY IPHU3HAKOBBIX IMOACIIMCKOB, H€O6XO,E[I/IMBI ellle STYCHKH JJIAA XPpaHCHUA CBEJICHUM O YHCIIC
YJICHOB B ITPHU3HAKOBBIX IMOACIIMCKAX, a aJITOPUTM BBIYHUCIICHUA HCIIPAMBIX aPCCOB YCIOXHACTCA 3a CUCT y4C€Ta pa3sMEPOB
IOJACIIMCKOB.

ﬂpyFI/IM OpuMEpOM IPHUMCHCHUA crroco6a BBIYHCISIEMBIX aAp€COB MOXKCT CIYXKHUTb aJITOPHUTM, OCYH.[CCTBJ'IHIOH_II/Iﬁ
PErucTpauo HEKOTOPBIX O0OBEKTOB B 3aBUCHMOCTH OT HX IMOJOKEHHMS Ha IUIOCKOCTA WU B OPpOCTPaHCTBE. HyCTL
MOJIOKEHHE OOBEKTOB ONpCACTIACTCA MPAMOYT'OJbHBIMU KOOPpAWHATaAMU (x, Y, Z). HpI/I IoOMOHIIM HEKOTOPOI0 3aJaHHOI'O
4quciia CTapuiux pa3psaaoB KOOpAWHAT 00BEKTOB BCE IpOCTPaHCTBO MOXKCET OBITh p3.36I/ITO Ha O6J'I.’:1CTI/I, JJIA KOTOPBIX BCEC
HaxXoJAIUeECsa B KaXka0i 001acTH 00BEKTHI JOJIKHBI O6’bCI[I/IH$ITBC$I B OJIMH cIHUCOK. 13 BBIACJICHHBIX CTApUIUX paspsaa0B
KOOpAuHAT X, ), Z MOXKCT OBITh 06pa3OBaHO OIHO ABOMYHOC YHUCIIO, ABJIAIOMICCCA aapeCOM ﬂqCﬁKH, B KOTOpOﬁ XPaHUTCA
aape€C BEPHIMHBI COOTBCTCTBYIOHLICTO CIIMCKA. HG,I[OCTEITKOM 3TOro crocodba ABIACTCA, OYECBHJIHO, HGO6XOZ[I/IMOCTL
PE3CPBUPOBAHUA AYCCK IJIA HerﬂMOﬁ aapecaliu BCEX BO3MOIXKHBIX TaKHX CIIMCKOB, XOTs B JICHUCTBUTEIHLHOCTH MHOTHE
CITMCKU MOTYT OBITh IMyCTBIMHU.

OHHOﬁ U3 pacnpoCTpaHCHHBIX MO,E[I/I(])I/IKaL[I/Iﬁ crroco0a BBEIYUCISIEMBIX aIpC€CoOB ABJIACTCA CII0CcOo0 IOMCKa CIOB B
CJIOBApC Mpu IMOMOIIH CBECPTOK, MOJIYyUaCMbIX 1O KOJaM 6yKB, 06pa3y}0LuI/1x CJIOBO.

[lycth, HanpumMep, Bce OYKBHI andaBuTa UMEIOT CBOM MIOCTOSIHHBIC KOJIBI, MPEICTABIISIONINE COOO0 MIeCTUPa3psIHbIC
JIBOMYHBbIC yHcia. Torma juis Jo00ro cioBa MOXKET OBITh IMOJydYeHa €ro CBEPTKA, T. €. JBOUYHOE YHCIO 3aJJaHHON
paspsagHoctr (Hampumep, 10 win 15 paspsagoB). OOUH U3 HPOCTBIX CIIOCOOOB CBEPTHIBAHHUS COCTOWT B TOM, YTO KOJBI
OyKB, 00pa3yMOIIHX CIOBO, CKJIAABIBAIOTCS ITOPA3psSIHO CO CIABUTOM Ha OJHWH pa3psl BIpaBo WA BieBo. CaBur
MIPOM3BOJMTCS B TIpeIeiax 3aJaHHON Pa3psAHOCTH KOJa CBEPTKH, ITOCIIE YeTr0 KOl OCTANBHBIX OYKB CKJIaIBIBAIOTCS 0€3
casuroB. I1ycTh, HampuMep, UMeeM cleayromue koapl: 0yks: a — 000001, 6 — 000010, e — 001000, £ — 001010, p —
100100, c—100101, T — 100110. Toraa mecarupa3psaHas JBOMUYHAS CBEPTKA CIIOBA «CBEPTKA» MOXKET OBITh MOJIydYCHA
CIeIyIOmUM 00pa3oM:
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Kon cBepTku, nomy4deHHbIH myTeM Hopas3psIHOTO
(6e3 IepeHoCcoB) CIIOKEHUS KOJOB OyKB

OCHOBHBIM HEIOCTaTKOM cIoco0a CBEPTOK SIBISAETCS BO3MOXKHOCTBH MOSBIICHHS HEOTHO3HAYHOCTH CBEPTOK, T. €.
CllyyaeB, KOTJa pa3jM4HbIC CJOBA IOCJIE CBEPTHIBAHHMA OYOyT MMETh OJMHAKOBBIE KOIBI CBEPTOK. JIJIST MCKIIOYEHUS
HEONPEICTICHHOCTH B JTHUX CIyd4asx A00aBIAIOT BCIOMOTAaTeNbHBIC MPU3HAKH, BBEAEHHE KOTOPHIX, E€CTECTBEHHO,
YCIIOKHSET Ipoliecc noucka. Kpome Toro, Ucroib30BaHNE KOJOB CBEPTOK CIOB B Ka4eCTBE aAPECOB SUEEK MaMsTH, B
KOTOPBIX XpaHUTCA MHPOpMAIMs O JaHHBIX CJIOBaX, NPUBOAUT K HEPABHOMEPHOCTH B 3alOJHEHHH NaMATH, TaK Kak
MoJIy4aeMble apeca, BOOOIIEe roBOPS, UMEIOT CIIyYaiHbIM XapakTep.

§ 15 HEKOTOPBIE COOTHOLIEHNSA ANS1 ACCOLMATMBHBIX CMMCKOBBbIX
CTPYKTYP

PaCCMOTpI/IM cnyqaﬁ CUMMCTPHUYHOTO IIOMCKOBOro ACpe€Ba, T. €. TaKOro A€pe€Ba, B KOTOPOM BCC BCTBHU HMCIOT
OJHMHAKOBOC YHCJIO ypOBHGfI kwuor KaXXI0Tr0 4JIC€Ha IMOACIIMCKOB HEC HMJKHETO YPOBHA OTXOJUT IMOACIIMCOK C 77 YJICHaAMU.
Or KaXXI0T0 YiCHa IMMOACIIMCKOB HUKHETIO YPOBHA MOTYT OTXOAUTH OOBEKTHEIE CITHCKU C IIPON3BOJIbHBIM YK CJIOM YJICHOB
m. HpI/I YKa3aHHOM CTPOCHHH ITOMCKOBOI'O ACp€Ba MAKCHUMAJIbHOC YHCIIO OOBEKTHEIX CIIMCKOB 6y,Z[CT PAaBHO 4YHUCITY
YICHOB B NIOACHHCKAX HUXHECTO YPOBHA ACPCBA:

N=n" (1)

JIns HaXO0XXIeHHUSI KaKOr0-HHUOYIb OOBEKTHOI'O CITHCKA I10 3aJaHHOH MOCIIeOBATEIbHOCTH k& TPU3HAKOB HEOOX0IUMO
MIPOCMOTPETH k MOACIMCKOB M BBIIIOJHUTH B CPEIHEM B Ka)KIOM ITOACIIMCKE 47 TIPOBEPOK WICHOB, rae u<l.

MoxeTr ObITh M TaKOH Ciydai IMOHMCKa OOBEKTOB, KOTJAa Ha KaXKIOM YpOBHE JepeBa (B KaKJIOM IIOJICITHCKE HE
HIDKHETO YPOBHS) HY)KHO IIPOBEPSATh BCE 71 YIEHOB IOACIHCKA. JTO MOXET OKa3aThCsl HEOOXOAMMBIM B Clydae
O00BEKTHBIX CTPYKTYP, B KOTOPBIX B OAHOM ITIOJCIIHMCKE HAXOMUTCS HECKOJIBKO YJIEHOB, YIOBICTBOPSIOIIUX YCIOBHIM
oTOOpa, a 1Mo YCIOBHSIM IOKNCKa TPeOyeTCs OTBHICKATh BCE 3TH WiICHBL. B MPH3HAKOBEIX CTPYKTYpPax B KaXKJIOM ITOACITMCKE
MOXET OBITh TOJIBKO OAWH YJIEH C JAHHBIM 3HaYE€HHEM IIPH3HAKOBOI'O K04, U MOJITOMY IIPOCMOTP KaKIOTO MOACIHUCKA
HY’»KHO BECTH TOJBKO IO BCTPEYH C YICHOM, HMEIONIMM 3aJaHHOE 3HAYeHHE IPOBepseMoro mpusHaka. Orcroma
nosBisAeTcA MHOXKUTeNb U<l. OOmmee KOIUYECTBO NPOBEPOK UJICHOB IIOMCKOBOrO JepeBa, HEOOXOMMMBIX IS
HaxO0XXJICHHUSA TpeOyeMOro 00bEKTHOTO CIKCKa, OYIET paBHO:

InN
) (2
Inn

Bemnuuna Lp; npu ¢ukcupoBanHoM N OyaeT uMeTh MHHMMyM tpu n=e (2,71). Takum o0Opa3oMm, eciu BBIOHMPATH
napaMeTpbl MOUCKOBOTO JiepeBa, HMCXOJ M3 TPeOOBaHUS MaKCHUMAaJbHOW CKOPOCTH IMPOCMOTpa 3TOTO JepeBa, TO
nenecooopasHo Opath Ommkaimue k e=2,71 nensie 3HadeHus (n = 2 wiu 3).

OLeHuM OPUEHTUPOBOYHO KOJUYECTBO SIUCEK MaMsITH, 3aHMMAaeMbIX MOHCKOBBIM JEpEeBOM. B moacmuckax HUXKHETO
YpOBHs 00Illee YKCIO WICHOB OyJIET paBHO OOIEMYy YHCIy OOBEKTHBIX CHHCKOB . B moacmuckax TIPEJITOCIIE/IHETO
YpOBHS OYJIET B 72 pa3 MEHbIIIC WICHOB, a B MOJCIUCKAX YPOBHS, MPEAMICCTBYIOIIETO MPEANOCICIHEMY, B 1~ pa3 MEHBIIIC
YICHOB W T. A. TakuMm o0Opa3om, 0Olliee YKCIO YWICHOB B IOMCKOBOM JepeBe OYyJIET ONPEHSsIThCS TeOMETPHUYSCKOM
MPOTrpecCHeii:

Ly = pnk = pyn

k
®:N+E+E2+-~-+ ]k\::Nn(n 12.
n o n n (n—1n
3amensis u3 (1) n Ha N, momyuum
@zn(N—l)z nN ' 3)
n—1 n—1

W3 dopmynst (3) BUIHO, 4TO, HAauWHAs ¢ n = 2, 11t KoToporo @ = 2(N—1), BenuuuHa @ ¢ pOCTOM 7 YMEHbBINAETCS U
ctpemurcs K N ipu n = N. JlanbHeiiniee yBenTudeHHe # HE UMeeT PU3NIECKOro cMmbicia. TakuM o0Opa3oM, BUIHO, YTO C
YBEIMYEHUEM H, C OJHOW CTOPOHBI, yMeHbIIaercss @, T. €. 00beM MaMATH PacXOAyeMOW MOJ IMMOMCKOBOE JEPEBO, a C
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JIPyTOii CTOPOHBI, YBEIWYMBACTCS YHCIIO Omepanui Imoucka (mpu n>e). MHTepecHO MOIyYUTh COBMECTHYIO OIICHKY,
YUYUTBIBAIOIIYIO PAcXo/l MaMATH U KOJIMYECTBO Olepaliii moucka. B kadecTBe Takoro KpUTEpHsl HHOTAa MPUHUMAFOT [12]
MIPOM3BEIACHUE KOJIUYECTBA sSUEeK IaMATH, TPEOYEeMBbIX I IOCTPOCHHS ITOMCKOBOrO JepeBa, Ha YHCIO OIepalui
MIPOBEPOK WICHOB MOMCKOBOTO JCPEBa, HEOOXOIUMBIX JUISI HAXO0XKICHUS HYKHOTO OOBEKTHOTO CITHCKA:

InN nN

K=Ld=mt " _
M0 (=1

4
Bennuuna K umeer MuHUMyM npu n =4,2 = 4.
Takoe 4rco 4ICHOB B TOJICITMCKAX MTOMCKOBOTO JiepeBa (IIPpH MPOYHUX PABHBIX YCIOBUAX) OyaeT Hanboliee BEITOIHBIM,
KaK ¢ TOYKU 3pEHHSI pacxo/ia MaMsTH, TaK U ¢ TOYKH 3PEHUSI CKOPOCTH TIOWCKa.
Uncno pa3nu4HbIX OOBEKTHBIX CIHCKOB, B KOTOPBIX MOXET HaXOJWUTHCS OJHOBPEMEHHO HEKOTOPBI OOBEKT,

OTIpEaCISICTCS KOIMYSCTBOM CIIMCKOBBIX CJIOB B aCCOIMATHBHOM Y3JIe 00bekTa. byieM cuuTarh, 4TO B COCTaB CIIUCKOBOI'O
CJIOBa BXOJAT aApeC CBA3M M KOJ IIPU3HAKA (JCCKPHUIITOD).

Cucrema kinaccupukaiuu OOBEKTOB, MO KOTOPOW CTPOHUTCS IOWCKOBOE JIEPEBO, B OOIIEM BHUJIEC MOXKET OBITh
MPENICTaBICHA CIeAyONMM o0pa3oM. Kakaplli 0OBEKT MOXKET XapaKTepU30BaThCsl HEKOTOPBIM KOJIMUYECTBOM ()
MIPU3HAKOB (CBOMCTB): IIBET, BEC, JJIMHA, KOOPIUHATHI U T.J., IPUIeM O00BEKTHI MOTYT 00J1a/1aTh He 0053aTEIbHO BCEMU S
npu3Hakamu. Kaxaplii u3 Ipu3HaKOB MOXET MIPUHUMATh ONpeAelICHHOE YUCIIO 3HAYSHU, HapuUMep IS [[BeTa: OeJblii,
KpacHbIH 1 T. 1. O003HAYUM YHCIIO PAa3IMYHBIX 3HAYEHHA, KOTOPhIE MOXET IIPUHUMATH i-1i TIPU3HAK 4epe3 b;. Pazmudnbie
3HAYEHHsI OJTHOTO W TOTO K€ MpH3HaKa, KaK yKe YIOMHUHAIOCh, HECOBMECTHBI (B3aUMHO HCKItoUaromue). Pasmudnbie
MIPU3HAKYU SIBIISIOTCS. COBMECTHBIMH, XOTS HEKOTOpPhIE OOBEKTHI MOTYT M HE WMETh BCeX NPU3HAKOB. /s momoOHOM
CUCTEMBI KJIACCH(UKAIIMNA MOTYT OBITh IIOCTPOSHBI Pa3IMuHbIE BAPHAHTHI TTIOUCKOBOTO AepeBa. PaccMoTpuM 1Ba KpaltHUX
CITydast.

1. JIJst Ka)xI0T0 3HAYSHUS KaXKJIOTO MpH3HAaKa 00pa3yeTcsl CBOM OTAENBbHBIH OOBEKTHBIM CIUCOK, B KOTOPBIM OyIyT
BKJIIOUATHCS Bce 00BEKTHI, 00JIaJal0MIKe JaHHBIM 3HAUCHHEM 3TOTO Mpu3Haka. O0IIee YUCiIo 00bEKTHBIX CITHCKOB OyIeT
paBHO

N=i@ ®)
i=l1

Kaxx bt 00beKT MOJKET BXOAMTH B .S CIIUCKOB OJHOBPEMEHHO, 1, CJICI0BATEIbHO, B ACCOIMATHBHBIX y3j1aX 00BEKTOB
JIOJKHO OBITH IO S CIIMCKOBEBIX CJIOB.

2. JIiist Kaxa0i KOMOMHAIIMY 3HAYEHUH BCEX S MIPU3HAKOB COCTABIISACTCS CBOM OTACIBHBIM OOBEKTHBIN CITHUCOK; TAKOH
«CIHMCOK» OyIeT UMETh TN00 OAMH 4JIEH, 00 BOOOIIE He OyIeT UMETh YICHOB, €CIIM CUUTATh, YTO PacCMaTPUBAEMBbIC
00BEKTHI 0053aTEIBHO PA3IUYAIOTC MEXKY OO0 3HAUCHUEM XOTsI OBl OJTHOT'O IIPU3HAKA.

SIcHO, UTO accOIMaTUBHBIC Y3JIbI OOBEKTOB B 3TOM Cllydae OyIyT OTCYTCTBOBATh.
OO1m1ee 4ncIo WICHOB B MOACIUCKAX HIKHETO YPOBHS, T. €. YHCIO OKOHEYHBIX BEPIINH epeBa, OyIeT paBHO

N=ﬁﬁ. (6)
i=1

DTO YHUCIIO MOXKET 3HAYUTEIHHO MPEBBIIIATh (PAKTHUECKOE YHCI0 O0OBEKTOB, pacCMAaTPHBAEMBIX B JAHHOW CHCTEME.
SIcHO, 4TO B 3TOM city4ae (IIpH MCHOJb30BaHUHM B3aMMHO-HCKIIOUAIOIINX 3HAUCHUH ITPU3HAKOB) KaXKJIBIH 0OBEKT MOXKET
OTHOCUTBCA TOJBKO K OJHOM OKOHEYHOM BeplIMHE JepeBa. B mepBoM cilyyae TMOydaeTcss MUHHUMAIBHOE YHCIIO
O00BEKTHBIX CIIMCKOB, M IMIOMCK HY>KHOTO OOBEKTHOIO CIHCKA OYIET OCYIICCTBIATHCS Harbojiee MPOCTO, 3aTO B KAXKIOM
00BEKTHOM CITHCKE OyIeT OOJIBIIOE KOJIMUYECTBO WICHOB, IIOMCK KOTOPBIX YCIOXKHASTCA. Takike 3HAUMTEIbHO BO3pacTacT
pacxojJ maMsTH T0J] CIIMCKOBBIE CJIOBa B acCCOIMATHMBHBIX y3i1aX. Bo BTOpoM ciyuyae BCsS accoIlaTHBHAs CTPYKTypa
BBEIPOXKIACTCS (PAKTUYCCKH B OJHO ITOMCKOBOE IEPeBO 0e3 OOBEKTHBIX CIIMCKOB, KOTOPOE MOXET OKa3aThCs BeChMa
pPa3BETBIICHHBIM (IIPH HAJIHUYHUH OOJBIIOIO YHCIa MPU3HAKOB C OOJNBIIMM YMCIOM 3HaudeHuit). IIpu 3ToM Bech mpoiecc
ITOMCKa OOBEKTOB CBOJUTCS K IOKMCKY IO MMOMCKOBOMY JCPEBY HY)KHOM OKOHEUHOH BepHIMHBI. Bech pacxom maMsTu moj
ACCOIMATHBHYIO WHOpMAIHIO OyIeT MPUXOAUTHCS Ha MIOMCKOBOE JIEPERO.

IIpoMeXyTOUHBIE CAyYar MEKIY TUMH ABYMS KPaHUMH CIIy4asMHd MOT'YT OBITh IOJIYYCHBI IyTEM pa3icICHUs BCEX
S NpU3HAKOB HAa HECKOJIBKO TIPYII U MNPEACTABICHHUS KaKIOH M3 TaKMX TIPYII IPHU3HAKOB B BHUIEC OJHOTLO TakK
Ha3bIBAEMOI'0 HAINpU3HAKA. 3HauCHHEM HaampH3HaKa OyleT KOMOHHAIMsS 3HAYECHUN IPH3HAKOB, BXOMIAIIMX B €ro
cocraB. SIcHO, 4TO OOIllee YKMCIO Pa3IMYHBIX 3HAYECHUH JaHHOrO HaAIpU3HaKa OyIeT paBHO MPOMU3BEICHUIO KOJIHYCCTB
3HAYCHWM BXOMAIIMX B €r0 COCTaB MNPH3HAKOB. Tak Kak pa3IM4yHblC 3HAYCHHS KaKIOrO IPH3HAKA SBIISIOTCS
HECOBMECTHBIMH, TO M Pa3jIMyYHbIC 3HAYCHUS OJHOTO HAAMPU3HAKA TAKXKe Oy IyT HECOBMECTHBIMHU.

JlomycTuM, 4TO MBI pa3feiawid S MPU3HAKOB Ha [ HaAmpu3HAKoB. UMCIO MPU3HAKOB, OOBEAMHSIEMBIX B i-M Haj-
MpU3HaKe, 0003HaYUM 4depes /i, OUeBHIHO:

!
dh=S. (7)
i=1
YHuco pa3nuuHbIX 3HAYCHUH i-TO HAATpU3HaKa OyIeT paBHO
N =]]b. (8)
J=4;
i1
rae q, = th +1,

k=1
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i
=2y
k=1

MsI cuMTaeM, YTO IPU3HAKH, OObEOUHSIEMBIC B OJMH HAAIPHU3HAK, PACIIONAraloTcs HOAPSA. DTO MOXKHO BCeria
caenarh, Tak KaK HUKAKHX OIpPaHHUYEHUI Ha IePECTaHOBKY IPU3HAKOB HE Hajlaraercs. Temepb Mbl MOYKEM IIOCTPOHUTH IS
Ka)KIO0r0 HaIIpHU3HaKa CBOE IOMCKOBOE IEPEBO, MIPHUEM OOIICEe YHCIO OKOHCUHBIX BEPIIHMH B 3TOM JIEpeBE OYAET paBHO
YHCIy Pa3IMYHBIX 3HAYEHHH 3TOro HaampusHaka. Eciu Bce S mpH3HAKOB pa3lejieHbl Ha [ HaAIPU3HAKOB, TO MBI MOXKEM
HMETh [ MOMCKOBBIX JepeBbeB. st Kakaoro 3HaYeHUs HAAMPH3HAKA 00pa3yeTcs OTACIbHBIH OOBEKTHBIH CIIHMCOK, B
KOTOpBIH OyIayT BKIIIOYATBCS BCEe OOBEKTHI, OOJaJarolIde ATUM 3HAYEHHEM JaHHOTO HaampuiHaka. OOIiee dwHCIIo
OOBEKTHBIX CITUCKOB, OTHOCSIIHMXCS K HEKOTOPOMY i-My HAaJIIpU3HAKy, OymeT ompencisaThes dopmyloi (8), a obmiee
YHCJIO0 BCeX 00BEKTHBIX CIMCKOB I BCeX / HAANMPU3HAKOB OyIET PaBHO HX CYMME;

N= iNl. . ©)
i=1

Kaxnpiii 00EKT MOKET BXOJIUTH TOJIBKO B OJIUH U3 OOBEKTHBIX CIIUCKOB, OTHOCSINUXCS K JAHHOMY HaJllIPU3HAKY; HO
€CTECTBEHHO, YTO OH MOXET BXOJHTh B HECKOJHKO OOBEKTHBIX CIMCKOB, OTHOCSIIMXCS K Pa3HbIM HaANIPU3HAKAM.
MakcuMalbHOE YUCIIO OOBEKTHBIX CIIMCKOB, B KOTOPHIC MOXKET BXOJUTh OJWH OOBEKT, PAaBHO YHCIY HAANPU3HAKOB /, U
[MO3TOMY B aCCOIMATUBHBIX y3JaX OOBEKTOB JIOJDKHO OBITh MPEIyCMOTPEHO i CIIMCKOBBIX CIOB. B CBsI3W C TeM 4TO B
ONMCAHHOHW CHCTEMe KIaCCH(HUKAIMH MOXET OBITh TOCTPOCHO HE OIHO, a [ IOWCKOBBIX JEPEBBEB (IO YHCITY
HAIIIPU33aKOB), JAaHHYIO AaCCOIHMATUBHYIO CTPYKTYpy MbI OyaeM Ha3bIBaTh «MHOTOACPEBHOHM acCOIMATUBHOMN
CTPYKTYPOi».

B obmem ciaydae 4mcio YpOBHEH B IOMCKOBBIX JEPEBBIX, MPHHAICKANIUX Pa3HBIM HaAIPU3HAKAM, MOXET OBITh
pa3IUIHBIM; OHO OyAeT OMpPEeNeNAThCS YHCIOM PAa3IMYHBIX 3HAYCHHWHA COOTBETCTBYIONIMX HAANPHU3HAKOB ;. B
ACCONMATHBHOM y3j1¢ OOBEKTa JUIT KaXIOro HaANPU3HAKA BBIACISACTCS OMHO CIHCKOBOE CJIOBO. B 3TOM cioBe
pa3MeraeTcss aapec CBS3HM, ¢ IMOMOIIBI0 KOTOPOTO 00pa3yeTcs OOBEKTHBIA CIMCOK YJICHOB, OONAMafOIIHUX JaHHBIM
3HaYCHWEM HAJIIPU3HaKa; KpOME ajpeca CBSI3M B CIHUCKOBOE CJIOBO BXOIWT NPHU3HAKOBBEIN KOJ JAaHHOTO OOBEKTHOTO
CITHCKa. Pa3psaaHOCTh ATOTO KoJia BRIOMpAaeTcss TaKHM 00pa3oM, 4TOOBI MOKHO OBLIO pa3HdaTh V; 0OOBEKTHBIX CITHCKOB,
COOTBETCTBYIONTUX /V; 3HAYEHUSAM JaHHOTO HAANMPHU3HAKA. 3aMETHM, YTO NPHU3HAKOBBIA KO B CIIHCKOBBIX CJIOBaX, C
MIOMOIIBI0 KOTOPBIX O00OPa3ylOTCs IMOJCIUCKH IMOMCKOBOIO JepeBa, IOJ/DKEH 00eCledrBaTh BO3MOXKHOCTH pPas3iindaTrh
YJICHBI TOJBKO B MIpeIesax OqHOro MoACHucKa (n = 2 + 5).

ITonck 0OBEKTOB B OMUCAHHOW MHOTOICPEBHON acCOIMATUBHON Y3IIOBOW CTPYKTYPE OCYIIECTBISETCS CIEAYIOIINM
obpazoM. 3agaeTcsi COBOKYITHOCTh 3HAUYEHUH BCEX S MPU3HAKOB MCKOMOTO 00BheKTa. Ecnmu kakue-nmbo U3 MpHU3HAKOB HE
3aJlaHbl, TO MOKMCK B OOIIEM ClIydyae MOXKET OKa3aThCsl HEOAHO3HAYHBIM, T. €. MOXKET ObITh HAalJCHO HECKOJIBKO OOBEKTOB,
OTBCYAOIINX TPeOyeMBbIM YCIOBHAM. 3adaHHBIC S 3HAYCHHUH NMPU3HAKOB AEIATCS Ha [ HAAIPHU3HAKOB B COOTBETCTBHH C
MPUHATON AT TOCTPOCHUS IIOMCKOBBIX IEPEBHEB CXEMOH JelIeHHs. 3aTeM M3 [ HaAlPHU3HAKOB BHIOMpAETCS OIUH
HaaIpH3HAK, KOTOPBIM MbI OyJeM Ha3bIBaTh ITOMCKOBBIM Hagmpu3HakoM. C IOMOINBIO ITOMCKOBOI'O JIepeBa,
OTHOCAIIETOCS K  BBHIOpAaHHOMY IIOMCKOBOMY  HAANPU3HAKY, IMPOH3BOJUTCS IIOMCK OOBEKTHOI'O  CIIHCKa,
COOTBETCTBYIOIIETO 3aJaHHOMY 3HAYCHHIO IMOMCKOBOTO HaAmpu3Haka. Ilocie HaxoAeHHS TpeOyeMoro OOBEKTHOTrO
CIIMCKa MPOU3BOAUTCSA TOMCK HYXKHOTO O0BEKTa B ATOM CIHMCKE MyTEM IIOCIEI0BATEIBLHOIO MPOCMOTpa €ro YJICHOB
(accoMaTHBHBIX Y3JIOB) U CPaBHCHMS 3HAYCHHH MPU3HAKOBBIX KOJIOB B OCTAJBHBIX CITMCKOBBIX CIIOBaX KaKIOTO y3JIa C
3aIaHHBIMH 3HAYCHUSAMH OCTAJBHBIX HAINPH3HAKOB (KpOME ITOMCKOBOTO).

UireH, y KOTOPOro BCE 3HAYCHHUS IMPH3HAKOBHIX KOJOB B CIIMCKOBBIX CJIOBaX y3JIa PaBHBI 3aJaHHBIM, BBITACTCS B
KadecTBe pe3ylibTaTa. Takum 00pa3oM, Bech MPOIlECC MOMCKa 00bEKTa pacuwiIeHSeTCs Ha TPU CTaJuH:

a) BbIOOP MOMCKOBOI'O HAJIIPU3HAKA,
0) TIOMCK OOBEKTHOTO CIHCKA, COOTBETCTBYIOIIETO 33JAHHOMY 3HAYCHUIO BHIOPAHHOTO HA/IMIPU3HAKA;
B) TIOWCK O0BEKTa B 0OBEKTHOM CITHCKE.

B xaxmoMm y31e OOBEKTHOTO CITMCKAa HEOOXOAMMO IPOBEPUTh MAaKCUMyM /—I1 KOMOB HaANPWU3HAKOB. Ecimm >TH
TIPOBEPKHU TPOU3BOIUTH ITOCICAOBATEIHLHO, TO B CPEIHEM IPHAETCS IMPOBEPATH MEHBINE, YeM /—1 KOIOB, Tak Kak
MPOBEPKH HY>KHO BECTH TOJIBKO JO OOHApy>KEHHUS II€pBOr0 HECOBIABIIero koja. [l yCKOpeHHs IIOHMCKa Bce
MIPU3HAKOBBIE KOl B Ka)KIOM aCCOIMATHBHOM Y3JI€ MOIYT IPOBEPSATHCSA OJHOBPEMEHHO, T. €. 33 OJWH TaKT PaOOThI
MaITUHBI.

M3 u310XK€HHOTO BUIHO, YTO IIPH IMMOMCKE 0OBEKTOB B MHOTOJIEPEBHON Y3JI0BOM CTPYKTYpE KaXKABIA pa3 B MPOIEIype
IOMCKa yY4acTBYET TOJLKO OJIHO M3 IOHWCKOBBIX JIEPEBHEB M OIWH M3 OOBEKTHBIX CIIMCKOB, B aCCOIMATHUBHBIX Yy3JIax
00BEKTOB TP ATOM HCIOJIB3YIOTCS: OIUH aapec CBS3H, BXOMISIIUNA B CIIMCKOBOE CJIIOBO, COOTBETCTBYIOIIECE BEIOPAHHOMY
ITOMCKOBOMY HAIMNpH3HAKy, U [—1 KOJOB HAAIPH3HAKOB, BXOAIIMX B COCTaB CIIMCKOBBIX CJIOB, COOTBETCTBYIOIIHX
OCTalIbHBIM HaaIpH3HakaMm. TakuM oOpa3oM, 00beM MaMsATH, (AKTUYSCKH HCIOIb3YEMOH IMPH KaXKIOM KOHKPETHOM
MTOMCKE 00BEKTa, 3HAUNTEILHO MEHBIIE 00IIEro o0beMa MaMATH, 3aHMMAaeMOr0 JAaHHOW MHOTOJIEPEBHOM acCOIMAaTHBHOM
CTPYKTYpOU (HE CUMTas aMsATH, 3aHATOH JOMOJHHUTEILHON HH(popManueh 00 o0bekTax — hopMmyisipaMu 00beKTOB). 13
CKa3aHHOT'O BBITEKAET, YTO JJIs OCYIIECTBICHHUS MMOMCKOB OOBEKTOB IO 3aJaHHON CHCTEME MPU3HAKOB MOHO IOCTPOUTH
CTPYKTYPY, COCTOSIIYIO TOJIBKO W3 OJHOI'O IIOMCKOBOI'O JepeBa, BHIOpAaB B KayeCTBE IIOMCKOBOI'O HaAIpHU3HAKa
HEKOTOPYIO IOCTOSIHHO 3aKpeIUICHHYIO Tpymmy 4 mpusHakoB (£<S). Ilpm 3TOM B acCONMATHBHBIX Y3JI0B OOBEKTOB
JIOCTaTOYHO UMETh OJHO CITMCKOBOE CIIOBO, BKJIIOYAIOIIEE B ce0s OAMH aIpec CBS3U U OJUH CIOXKHBIN MPU3HAKOBHIN KO,
00BeUHAIONUHA B ceOe BCEe OCTaNbHBIC S—/ TpH3HAKOB. Takue NpPH3HAKOBBIE CTPYKTYpBl MBI OylIeM Ha3bIBaTh
OJHOJICPEBHBIMH aCCOITUATUBHBIMH CTPYKTYpPaMH.

OCHOBHOE JTOCTOMHCTBO MHOTOJEPEBHBIX CTPYKTYP COCTOMT B BO3MOKHOCTH BECTH ITOMCK OOBEKTa HECKOIBKUMU
ITyTSAMH, BEIOMpAs B pa3HBIX CIydJasX B KAUYECTBE IMTOMCKOBOTO HAIANpH3HAaKa JTI000H U3 nMeromuxcs [ HaanpusHakos. [Ipu
ATOM MOTYT OTOMPATHCS PA3INIHBIC KATETOPHH OOBEKTOB ITyTEM 3aaHus HEMOJHBIX HA0OpOB UX MPH3HAKOB. B kauecTBe
MOMCKOBOTO HAJANpU3HAKa KaXKIbIA pa3 MOXET Ha3HavyaThCsd HAANPU3HAK, WUMEIOIIMN TOJHBIM COCTaB MPU3HAKOB,
COOTBETCTBYIOIINX OTOMpacMON KaTeropwH. BakHBIM NMPEUMYIIECTBOM MHOTOICPEBHBIX Y3JIOBBIX CTPYKTYD SIBISICTCS
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BO3MOKHOCTb BBIOOpA JJIs TOUCKA 00beKTa HanboJiee KOPOTKOIO MYyTH, T. €. TAKOTO MMOMCKOBOTO HAIIPU3HAKA, KOTOPOMY
COOTBETCTBYET HanOoJIee KOPOTKHI OOBEKTHBIN CIMCOK. DTO MOXKET OBITh CACIIAHO Ha OCHOBE yueTa BEPOSATHOCTECH MU
YacTOCTEH MOSBICHUSA OOBEKTOB C PA3IMUHBIMH 3HAYCHUSAMHU HaAmpu3HakoB. OIleHKa LEeaeco00pa3sHOCTH MOCTPOCHUS
OJHOJICPEBHOM WJIM MHOTOJEPEBHOM acCOIMATUBHOM CTPYKTYPHI TODKHA TIPOU3BOIUTHCS, UCXOA U3 XapakTepa MOorcKa
00beKTOB (IIOMCK OJUHOYHBIX O0BEKTOB C MOJIHBIM HAOOPOM MPU3HAKOB MJIM MOHMCK KAaTETOPHH OOBEKTOB C HEMOJHBIMH
HabopaM{ MPU3HAKOB), a TaKXe HCXOIS M3 pPacHpelcICHHs BEPOSITHOCTEH ITOSBICHHS OOBEKTOB C Pa3IHYHBIMHU
3HAUYCHHUSIMM NPH3HAKOB (Hammpu3HakoB). [l BBIpaOOTKM MOAXOJa K Pa3pelIeHHI0 3TOr0 BOIpPOCa PacCMOTPUM
HEKOTOPBIE 3aBHCHMOCTH, OIIPEACIISIONINE MTPOIIeCC MTOMCKA B OTHOACPEBHON aCCOIIMATHBHOM CTPYKTYpE.

JlommycTuM, 4TO B KayecTBE ITOMCKOBOTO HAIIPHU3HAKA MBI BEIOMpaeM / MepBbIX Mpu3HaKoB (13 S), OcrambHbie S—A
MIPU3HAKOB OOBEIUHUM B OJUH HAIIIPU3HAK, KOTOPHIH OyaeM Ha3pIBaTh OOBEKTHBIM. Tak Kak HUKAKMX OTPaHHYCHUN Ha
MIePECTAaHOBKY NMPHU3HAKOB HE HaJaraeTcs, TO IOX /4 MpHU3HAKaMHM MOXHO MOHHMATh Jt00bIe ((DMKCHUPOBAaHHEIC) /i U3 S

MIPU3HAKOB.
CornacHo (8) 4ncio 00beKTHBIX CIIMCKOB, COOTBETCTBYIOLIMX JAHHOMY IMTOMCKOBOMY HaJAINIPU3HAKY, OyAeT paBHO

N = f[b,. . (10)
i=1

Yuciao omepaluii MPOBEPOK UICHOB IIOMCKOBOIO J€PEBa, HEOOXOMUMMBIX IS HAXOKIACHHS OOBEKTHOIO CIIHCKA,
COOTBETCTBYIOIIETO 3aJaHHOMY 3HAYCHHIO ITOMCKOBOI0 HaANpH3HaKa, OyIeT coriacHo (2) paBHO

InN
Ly = pn—2 2)
Inn
Ota BeNMYMHA UMEET MUHHMYM IIPH # = e, TIO3TOMY B IMOJICIIUCKAX MMOMCKOBOTO JepeBa Iesieco00pa3sHO UMETh IO
2—3 unena. KoadduiueHt |1 yuuTeiBaeT, 9YT0 MPOCMATPHUBAIOTCS HE BCE WICHBI IMOJICIIMCKOB TIOUCKOBOTO JIepeBa, TaKk
KaK IMPOCMOTP HJIET TOJBKO JIO OOHAPYKEHHS TPEOYyeMOTo 3HAYCHUS MMPOBEPIEMOT0 TIPU3HAKA.
Bynem cuutath, 4TO YUCIIO MPOBEPOK WICHOB BHIOPAHHOTO k-T'0O OOBEKTHOTO CITUCKA, HEOOXOJUMBIX JIJISl HAXOXKJICHUS
OJTHOTO 33JIaHHOTO WicHa (00BEKTa), MPOIIOPITMOHATIEHO ITTHHE 3TOT0 00BEKTHOTO CITUCKA (T. €. YUCITY WICHOB B HEM)

L, =n0,. (11)

I[J'II/IHy KaXao0ro O6’LGKTHOFO CIIMCKAa €CTCCTBCHHO CUHUTATH HpOHOpHHOHaJ’IBHOﬁ BCPOATHOCTHU ITIOABJICHUA 06’B€KTOB C
COOTBCTCTBYIOH_II/IM 3HAYCHUCM ITOMCKOBOI'O Haz[r[pmHaKa. (O'-ICBI/II[HO, qTo0 BepOHTHOCTB ITOABJICHUA 06T>CKTa C JaHHBIM
3HAYCHUCM 06”[)6KTH01"0 Ha,I[HpH?»HaKa Ha HpOI_IeHT HpOBCpHeMLIX YJICHOB JAaHHOTI'O 06'beKTH01"O CIIMCKA BJIIHUAHUA

OKa3bIBaTh HE OYICT.)

OO003HAYNM BEPOSITHOCTH MOSIBICHUS OOBEKTOB C HEKOTOPBIM A-M 3HAUYCHHEM ITOMCKOBOTO HAANpPH3HAKa depe3 py.
Tak kak Kaxblii U3 pacCMaTPUBAEMbIX 00BEKTOB (00IIee YMCIIO KOTOPhIX 0003HAUMM uepe3 P) ITOJKEH HAXOIUTHCSA B
OJTHOM U TOJBKO B OJHOM M3 OOBEKTHBIX CIHMCKOB, OTHOCSIIUXCS K JAaHHOMY HAANPH3HAKY, TO KOJNYECTBA OOBEKTOB,
HaXOJSIIUXCS B OOBEKTHBIX CIHMCKaX, COOTBETCTBYIOIIMX Pa3IMYHBIM 3HAUYCHUSAM IOMCKOBOI'O HaJIpH3HAKa, OYyAyT
MIPOIOPITHOHATBHBI BEPOSTHOCTSIM TMOSBICHUS 3THX 3HAYCHUH HaIIPU3HAKOB:

rok = Ppk (12)

anTaeM, qTO BCEC S IIPpHU3HAKOB B3aMMHO HE€3aBHCHUMBI. HpI/I 9TOM BCPOATHOCTDH IOABJICHUA OIIPCACICHHOI'O 3HAUYCHUA

HaJallpu3HaKa 6yﬂeT paBHa IIPOU3BCIACHHIO BepOHTHOCTeP'I TIOSIBJICHUA 3HaquI/II>'I IIpHU3HaKoOB, 06pa3yIOH11/IX Z[aHH])Iﬁ
Ha):[HpI/ISHaKZ

h
Py = Hpi,j, ) (13)
i=1

IJe p; ; — BEPOSTHOCTH MOSABICHHS j-I0 3HAUCHHUS i-r0 MPU3HAKA.

Cunraem, 4TO 11 BCeX 3HAYCHUI S NMPU3HAKOB BEPOSTHOCTU MX MOSBJICHUS 33JaHbl B BUAE TaOIMIBI, UMeomien S
KOJIOHOK M B Ka)KJIOH i-i KOJIOHKE 10 b; CTPOK (3HAYCHHH).

TakuM 00pa3oM, MHIEKC j ISl KaXIOoro i MOXKeT MeHATbcs oT 1 no b. B dopmyne (13) yuacTByeT HEKOTOPBIHA
(UKCHpOBaHHBIM HAOOp 3HAYECHHUH j, COOTBETCTBYIOILUHA k-My 3HAYEHHIO MMOMCKOBOTO HAAMpPU3HAKA. 3aMETUM, UYTO €CIU
HEKOTOphIE NMPHU3HAKH HE SABISIFOTCA HE3aBUCHUMBIMHM, TO OHU MOTYT OBITh OOBEIMHEHBI B OAMH NpPH3HAK (C OOIBIINM
YHCIIOM 3HaYCHHH — HE HaJIpU3HAK), KOTOPbIA OyZeT He3aBHCUM 10 OTHOLICHHIO K OCTAJbHBIM MPHU3HAKAM, H TaKHUM
00pa3zoM ciy4ail 3aBUCHMBIX HPU3HAKOB MOXKET OBITh CBEJEH K pacCMaTpPUBACMOMY CIIyYar0 HE3aBUCHMBIX MPU3HAKOB.
YacTocTh oOpalieHnii K JaHHOMY OOBEKTHOMY CIIMCKY AJISl IIOMCKA B HEM OOBEKTOB OyAeT Takke MpOMOpLUOHAIbHA
BEPOSITHOCTU IIOSBJICHUS JAHHOI'O 3HAUCHMS IIOMCKOBOTO HaJlpu3HaKa p; TakuM 00pa3oM, KOIHYECTBO IIPOBEPOK,
MpUXOAALIeecs Ha JAONI0 JaHHOTO OOBEKTHOTO CIHCKA, OyIeT MPONOPLUOHAIBHO AJMHE 3TOTO CIHCKAa M YacTOCTH
o0paIieHust K HeMy:

h h
L()ck = UPH pi,_/l.MH b > (14)
i=1 i=1

I7ie UHIEKC j UMeeT HEKOTOphIi (puKcHpoBaHHBIN HaOOp 3HAUEHWH, COOTBETCTBYIOMINN k-My OOBEKTHOMY CIIMCKY, a
ko3 dummenT M xapakrepusyeT coOoH o0miee YHMCIO peanM30BaHHBIX IOUCKOB 00bekToB. Ilpm 3TOM

h
M | I D, j, IPeACTaBIsCT €000 KOJTMYECTBO MTOUCKOB, IPUXOISIIINXCSA Ha k-1 00BeKTHBIN criucok. M3 (14) momydynm
2 Ji
i=1
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h
_ 2
L, =nMP[]p?, . (15)
i=1
06]1[66 KOJIMYECTBO IIPOBEPOK YJICHOB 06L6KTHLIX CITMCKOB, BBIIIOJTHCHHBIX ITPHW BCEX M nounckax 06’BCKTOB, 6y,Z[CT
PaBHO CyMMEC KOJIMYCCTB IMPOBCPOK, NPUXOAANINXCA Ha BCC N O6’LCKTHLIX CIIMCKOB:

N
L,=>L, . (16)
k=1
DTa cyMMa TOJYyYUTCS ITyTEM BapbUPOBAHUS WHIEKCA j, KOTOPBIA I KAXKIOTO kK IpUHUMAaeT GUKCUPOBAaHHBIA HAOOp
3HaueHuit. Cymma (16) momydurcs ciaeayronmm o0pa3om:
by, by b h
_ 2
Lo=nMPR -3, 2 11pi; - (17
Ja=l =l iy i=1
Bripaxxenne (17) MoxHO 3ammcath 0Oojiee KOMIIAKTHO, €CJIUM 3aMEHHTh MHOT'OKPATHYI0 CyMMY THPOU3BEICHUM
MIPOU3BEICHUEM CYMM:

h b,‘
_ H 2
Loc' - UMP zpi,jl . (18)
=l j;
N3 (18) mytem pemeHus Ha M MOXHO TOIYYHTH CPEIHEE KOJIMYECTBO MPOBEPOK, MPHUXOISAIMIUXCS HA OJHH ITOUCK
00BEeKTa B OOBEKTHOM CITUCKE:
h b,’
(cp) _ 2
L» =pP[ [ DB - (19
i=1 j;=I
Oo0benuusst Gopmyitel (2) u (19), momydnm olImee cpeaHee KOJTUISCTBO ONEPAIHA TPOBEPOK B TIONCKOBOM JEpEBE U
00BEKTHOM CHHCKE, HEOOXOAMMBIX IS HAXO0XKICHHS OJHOTO O0BEKTa:

. . InN he &
L =L, + L7 = WEWPH > bl (20)
i=1 j,=1
h
3amenuB N Ha Hbi , IOJTyYHM
i=1
un h h b
L) = 1_1ng[ +aP[ D r1, - Q1)
nn. i '

i=1 j;=1

3/1ech L U N— MOCTOSIHHBIE KO3 (DUITUCHTHI;
1 — YHUCIIO YJICHOB B MOJICTIMCKAX ITOMCKOBOTO JIepeBa (KOTOPOE SBISIETCSA TTOCTOSIHHBIM);
b; — 4KCIO pa3NUYHBIX 3HAYCHHUIA i-T0 TIPU3HAKA;
P — o0miee uncio paccMaTpUBaeMbIX O0OBEKTOB;

F, ; — BEpOATHOCTD NOSIBIECHUS j-TO 3HAYEHNUS [-TO IIPHU3HAKA.
Hcnonw3ys dopmyay (21), MOKHO HUCCIIEIOBATh JBa BOIPOCa:

L. I[J'Ii[ 3aJlaHHOM Ta6J'II/I]_IBI pacmpeaciicHusd BepOﬂTHOCTeﬁ 2 j, MOSBJIIEHUSI 0OBEKTOB C Pa3IIMYHBIMH 3HAUYCHUAMU

MIPU3HAKOB BRIOpATh M3 S IPU3HAKOB TaKHE /i IPU3HAKOB (M OMPEICIUTh CaMO YHUCIIO 4 < §), 9TOOBI CpenHee KOJTUIECTBO
omepanuii MPOBEPOK, HEOOXOMUMBIX HJIsi TOUCKAa OOBEKTOB, OBUI0O MUHUMAIBHBIM. OJTa 3alada IMOCTPOCHHS

ONTUMAJIBHOW C TOUKHU 3pEHUS BPEMEHU NIOMCKA OJHOJEPEBHOM acCOIMaTUBHOU CTPYKTYPHI.

Bribop mnpH3HAKOB MOJDKEH TIPOM3BOIUTHCSA C YUYETOM YHCIIA PA3NIMYHBIX 3HAYCHUH KaKIOTO TPHU3HAKA H
pacripeficiicHUsT BEPOSTHOCTEH TMOSBICHUS OTIACAbHBIX 3HaueHuH. [lo-Buammomy, 0OOOINECHHON BEPOSTHOCTHOM
XapaKTePUCTUKOMN MPU3HAKA MOXKET CIIY>KUTh SHTPOIHS PA3TMIHbBIX 3HAUCHUM 3TOTO MPU3HAKA.

2. Jins 3a7aHHOM TabIMLBI PACIPE/CIICHNUsT BEPOATHOCTEH p, ;  MOABICHUST OOBEKTOB € PAa3IMYHBIMU 3HAYCHUAMU S

MIPU3HAKOB MPOU3BECTH pa30ueHne S MPU3HAKOB Ha / MOMCKOBBIX HAAMPH3HAKOB TaKUM 00pa3oM, YTOOBI IPH TOWCKE
O00BEKTOB KaXKIBI pa3 MpH IMOMOIIM HanOoJiee BHITOIHOTO TIOMCKOBOTO HAJNMpHU3HAKa (T. €. HaANpU3HAKa, KOTOPBIUA
nMmeeT 0Ooinee KOPOTKHH OOBEKTHBIH CHHCOK AJSl 33JaHHOTO COYETaHHWs IMPH3HAKOB) 00Iee KONMWYECTBO Olepaunuit
MIPOBEPOK OBLI0O MUHUMAITEHBIM. JTa 3a7]a4a IOCTPOSHHS ONTHMAIbHON C TOYKU 3PSHUS BPEMEHU IOMCKA MHOTOIEPEBHOM
ACCOIMAaTHBHON CTPYKTYphl. TakuMm o0pazoMm, nMes TaONHIly pacrlpeneleHus] BEPOSTHOCTEH MOSBIEHHS OOBEKTOB C
Pa3TMYHBIMU TIPU3HAKAMHU, MOXXHO OIICHHMTbH BBITOAY C TOYKM 3PEHHUS BPEMEHM IOMCKa OT Iepexoja K MHOT'OJepeBHOM
Y3II0BOM CTPYKTYpPE M CPAaBHUTH 3Ty BBIFOJY C JOMOJHUTEIBHBIM PACXOJOM IaMSITH, CBSI3aHHBIM C 3TUM IEPEXOIOM.
Crnenyer 3aMeTHTh, YTO MpHUBENEHHBIE (OPMYJBl TONYYECHBI, MUCXOAA M3 TPEANOIIOKEHUS O TOM, YTO pa3IHdHBIC
MIpU3HAKHU SIBJIAIOTCA B3aMMHO HE3aBHCHMBIMHU. Kak y)ke TOBOPMIIOCH, B CiIydae, €Cld HEKOTOpble NMpPHU3HAKH OyIyT
3aBUCHMBIMH, TO UX MOKHO OOBCIMHUTH B OJMH NMPU3HAK (HEC HAINPU3HAK), UMCIONIUI OObIlee YUCI0 3HAYCHUH. DTOT
MpU3HaK OyJeT HE3aBUCHMBIM IO OTHOIIEHHUIO K OCTAIBHBIM MPU3HAKaM, U TaKHM 00pa3oM ATOT ciydail OyleT CBeleH K
PacCMOTPEHHOMY CITydal0 HE3aBUCUMBIX TIPU3HAKOB.
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UccnenoBanne ¢opmynsl (21) aHAIUTHYECKHM IyTEM HE IPEICTABIAETCS BO3MOXKHBIM W TOITOMY YIIOMSHYTHIC
3a/layd MOXHO pEIlaTh YHUCICHHBIM IMyTeM (B YAaCTHOCTH, METOJIOM IHepedopa ¢ MOMOINBI0 3JICKTPOHHOU 1u(poBOit

MAIINHBI) NPUMEHHUTEIBHO K KOHKPETHBIM 3HA4YCHUsM P, S, b; W 3HAaYCHHAM TaOIHUBl P, ; . PaccMOTpUM 4acTHBIA
cllydaii, korga Bce S IpU3HAKOB HMEIOT OJMHAKOBOE YHCIO 3HadeHui (b = b, =. .. = by = b) ¥ BEpOATHOCTH MOSBICHUS
00BEKTOB C Pa3HBIMHU 3HAYCHUSMH PU3HAKOB TAK)KE OAMHAKOBBI ( p; ; =1 /b). Torga ¢dopmyna (21) npumer Bux

L= mlog, b" + nPbLh. (22)
OHpCI[eJ'H/IM, IIpu KaKOM h BenmnuuHa L uMeeT MHUHHUMYM, CHUTAA n = €:
dL Inb
— =pelnb—nP——=0. 23
e e 23)
Orcrona
h=log, np_ 1 nP
e Inb  pe

Hanpumep (momarast = p = 0,5), ipu P=1024 u b =2 h ~ 8, a npu P=10° u b=10 & = 5. IIpu 3TOM CpeHee YNCIO
MIPOBEPOK B OOBEKTHOM CIHMCKE OyAeT PaBHO 7¢, T. €. OHO OYyJIeT TakuM e, KaK YUCIIO IPOBEPOK B KaXJIOM H3
TOACIIMCKOB ITOMCKOBOI'O ACPECBA. OTHOLIIEHHE YHCIIa IIPOBCPOK, MPUXOAAIINXCA Ha IIOUCK B IOMCKOBOM JCPEBEC, K YUCITY
MIPOBEPOK B 0OBEKTHOM CITHCKE, OyIET ONPeNeNAThCS YHCIOM YPOBHEW TTOMCKOBOTO JIepeBa:

K= lnﬁ. (24)
e

[omarast n = p = 0,5, moxyanm K=lnP—1. Hanpumep, npu P=10° K ~ 6, npu P=10° K=13.

Taxkum 00pa3oM, €ciu HUCXOIUTh W3 YCIOBHS MHHHUMH3AIHMH OOIIEro 4YHcia IPOBEPOK, TO HamboJiee BBITOIHOMN
OKa3bIBaeTCs CTPYKTYpa, COCTOSAIIAs Kak ObI M3 OJHOTO IOHMCKOBOTO AepeBa. B 3ToH CTpyKType OOBEKTHBIC CITUCKH B
CpeIHEeM JOKHBI HIMETh TO K€ YHCJIO WICHOB, YTO M MOACHHCKH IOMCKOBOTO JAepeBa, HO B OTIHYHE OT HUX OOBCKTHBIC
CIIUCKH OyAyT MMETh MepeMeHHYI0 UIHHY. OCHOBHAs YacTh IMPOBEPOK IMPH 3TOM IMPUXOTUTCS Ha IOJIO0 IMOMCKOBOTO
JIepeBa, a Ha JOJT0 OOBEKTHBIX CITMCKOB OCTAETCsl HE3HAYNTEIIbHAS YaCTh.

OueHuM [IJIs TaHHOTO ciydas TpeOyemblii o0beM NaMATH II0J IOHWCKOBOE AEpEeBO M OOBEKTHBIC CHHUCKH. Ecim
MaKCHUMAaJIbHO JIOIyCTHMOE YHCIIO0 00BEKTOB P, a UMCIIO BCEX MPU3HAKOB S, TO pacXo[l MaMATH O] CITHCKOBBIE CIIOBA B
00BEKTHBIX CIHCKaX OyneT paBeH

Qac ~ P(Ing P + 10g2 bs*h) ’ (25)

rIe TIepBOE cllaraeMoe MpeICTaBIsaCeT afpeca CBI3H, a BTOPOE — MPH3HAKOBBIC KOJIBI.
Pacxox maMsTH 1o IOMCKOBOE AEPEBO OYIET paBEeH

0 nN p)
o7~ ’
4 n-1
rie N = b'— o6uiee 4ncino 06beKTHBIX CIIMCKOB, a

A— YHCJIO Pa3psIOB B CIIMCKOBOM CJIOBE J€peBa.”

A z2+10g2ﬂ+log2n.
n—1
Orcrona
nb" nb"
Qna ~ (2 +1log,
n-1 n-—

OI_IGHI/IM COOTHOLICHUEC B pacxoAd€ IaMsiTHU ITOA CIIMCKOBLIC CJIOBa B OOBEKTHEIX CIIHCKAX U MOMCKOBOM ACPCBC NI
HCKOTOPBIX KOHKPCTHBIX CIIYy4acB.

Ipu P = 10°, b=2,s=16,h =8 n=3 HNOJIYYUM ¢ = Q% ~4; HpI/Ip=106, b =10, 5=16, h =4, n = 3 noxy4um
i

ot log, n). (26)

¢~200. BooOr1ie, pacxo maMsATH MoJ1 00bEKTHBIC CITUCKU, B OCHOBHOM, 3aBUCHT OT 4KcCJia 00BEKTOB P, a pacxoJ nmaMsTH
1101 TOMCKOBOE ICPEBO 3aBHCHUT OT YNCIIA OOBEKTHBIX CITHCKOB N = b,

Tak kak 4ucio 00BEKTOB P OOBIYHO 3HAYUTENHHO OOJNBINE Yrciia OOBEKTHBIX CHHCKOB N, TO OCHOBHOU pacxoj
MaMATA TPUXOTUTCS Ha OOBEKTHBIC OMUCKH. PaccMOTpHUM Temeph YacTHBIM CiIydail TOCTPOCHHS aCCOIMATHBHOU
cTpykTypsl. Kak 1 B mpenbiayineM cirydae, OyaeM CUMTaTh, YTO BCE MPU3HAKH UMEIOT OJMHAKOBOC YUCIIO 3HAUCHU (b =

nN

* o
C‘lHTaeM, 4YTO B CIIMCKOBOM CJIOBE UMCCTCA ABa CHy)Ke6HI)IX pas3psaa, agpecC CBA3U (OTHOCI/ITCJII;HLII/I, OH UMECT NPUMEPHO 10g2 — pas3psiaoB;
n—

CUYHTACTCS, UYTO JICPEBO 3aHUMACT CILIONIHYIO 30HY SYEEK) M MPU3HAKOBBIA KO, CITyKAIIWil IS pa3IniueHNs] WICHOB B IPE/IeaX OJHOTO MOJICIIHCKA
(oH MeeT pUMEpHO log,n pa3psaoB).
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=b, = ...= = by = b) 1 paBHbIC BEPOSTHOCTH MOSBICHHS 00BEKTOB C PA3HBIMH 3HAYCHUSIMH PU3HAKOB ( P, ; = Z st i=l,

2, ..., S). S IpU3HAKOB JenATCS Ha [ HAMIIPU3HAKOB 110 / MPU3HAKOB B HaamnpuzHake (2 = S/[). B acconmaTtuBHOM y3i1¢e
Kaxxaoro 0o0BeKTa HaxoguTcd 110 [ CTIMCKOBBIX CJIOB, COOTBETCTBYIOIIUX OTACIIbHBIM HAaAIIPU3HAKAM. EYI[eM CUHUTaTh, 4YTO
Bce / MPU3HAKOBBIX KOJIOB B Y3JI€ MPOBEPSIOTCS OJTHOBPEMEHHO.

1
U3 dopmyist (21) monyunm (samensist p; =Z u h=S/0)
2 pP
[V = ymlog, b’ +1. 27)
bl
Juddepenuupyss mo [ W TpuUpaBHHBas HYJIIO, IOIYYHM 3HAYCHHE [, TIPH KOTOPOM YHCIO IPOBEPOK OYyAET
MUHUMAJIbHBIM

dr _ ,U”SI

dl &

nPS In

I’ b§

og, b+

Orcrona (osaras 1= )
3 Inb*
InP+Inlnn—Inn

Ecnu cuutars n = €, TO IOJy4YHM:

/- Ind’

= . ©8)
InP-1
U3 dopmyner (28) BUAHO, YTO ONTUMAIILHOE YHCIO HAANPU3HAKOB, HAa KOTOPOE MAOJDKHBI OBITH pasiciieHbl S
HIPHU3HAKOB, YBCIUMYHUBACTCA C YBCIIMNYCHHUEM bs, T. €. HHCJIa BCCX BO3MOXHBIX KOM6I/IH3,]_II/H?I IIPHU3HAKOB, U YMCHbIIACTCSA C
YBCJ'II/ILIGHPleM YqHucia paCCManI/IBaCMLIX O6’B€KTOB P

Hampumep, ms P=10°, b=2, S=16 moyaum [ = 2; s P=10°,b=10,5=16 moryanm [ = 3.
Kak y»e TroBOpHMIOCH BBIIIE, C YBEIMYEHHEM YKCIA HAIIPHU3HAKOB PACTET YHCIO ITOMCKOBEIX JEPEBLEB U

ACCOIIMATHBHBIX CJIIOB B y3JaX, a CJICIOBATEIbHO, PacTET 00bEM MaMATH, 3aHUMAEeMOH acCOITMAaTHBHOM HWHMOpPMAIIUCH,
MIPUYEM OCHOBHOM pacXo] IMaMsATH HIET MO CIIUCKOBBIE CJIOBA B y3JIaX.

PaccMoTpeHHBIE  YacTHBIE  CIIydad  IIOCTPOCHHSI  OOHOICPEBHOM  aCCOIMATHBHOW  CTPYKTYpPhl  ITOMHMO
HETMTOCPEACTBEHHOTO MPAKTUIECKOTO MPUMEHEHUS MOTYT CIY)KHTh TakKXe I OOIIed OpHEHTHPOBKH TPH MOCTPOCHHUH
CTPYKTYp C IIEPEMEHHBIM YHCIIOM 3HAYCHUU TTPU3HAKOB U PA3TUIHBIMH BEPOSITHOCTSAMH HX ITOSBIICHU.

s Goylee TOYHOTO  aHaNW3a W BEIOOpa  MPHEMIIEMBIX I1apaMETPOB TaKOTO pPOJa CTPYKTYp MOXKET OBITh
HETIOCPEIICTBEHHO HCIONIb30oBaHa ¢opMyna (21), KoTopas MODKHA MCCIEAOBATHCS YHCICHHBIM METOIOM. AHain3
TTOKa3bIBACT, YTO OCHOBHAS YAaCTh OIEpaIldii MPOBEPOK, BBHIMOTHAEMBIX IIPH TOMCKAaX OOBEKTOB, NMPHUXOAWUTCA Ha
IIPOCMOTP MOMCKOBOTO JIEPEBa, a OCHOBHOM pacxXoj MaMsTH IOJ acCOIMAaTHBHYK  HH(pOpPMaNuio — Ha JIOJTEO
CIIMCKOBBIX CJIOB B Yy3Jiax O6T>GKTOB. VYuurriBas 9TO, MOXXHO IIOCTPOUTH TaK HAa3bIBACMYIO MHOT'OJCPEBHYIO
ACCOLIMATHBHYIO CTPYKTYpPY, KoTopas Oymer Hanboiee 3hPpeKTUBHOM, Kak ¢ TOYKH 3peHUs OBICTPOTHI IIOMCKA OOBEKTOB,
TaK M C TOYKH 3PEHUs COKpaIeHHUs pacxoda namsatu. [Ipu 3ToM Bee S 3aJaHHBIX MPU3HAKOB OOBEKTOB pa30MBarOTCs Ha /
HAJMPU3HAKOB, U JIJIS KQXKIOTO M3 HAAMPU3HAKOB CTPOUTCS CBOE MMOMCKOBOE JepeBo. Takum 00pa3oM, BCEro B CTPYKTYpe
Oyner / nepeBbeB. Ho B y31aX 00BEKTOB OTBOJMTCS MECTO BCETO IMOJ OJJHO  CIHUCKOBOE  CJIOBO,  KOTOpoe  Oyner
BKJIIOYATh B ce0s aapec CBA3M M OAWMH OOBEKTHBIM  Hammpu3Hak. CledoBaTelbHO, KaKIbIH OOBEKT MOKET
HaxOIUTHCSA TOJIBKO B OJHOM M3 OOBEKTHBIX CIHCKOB, IPHHAUICKANUX K OJHOMY M3 YKa3aHHBIX MOHUCKOBBIX
JepeBbeB. BEIOOP MOMCKOBOrO JepeBa, T. €. IMOMCKOBOIO HAIIpH3HAKa, MO0 KOTOPOMY HOKEH MPOM3BOIUTHCS TOHCK
00BEKTa, OCYIIECTBISIETCS C  y4E€TOM BEPOSTHOCTEH  TOSABICHHS  OOBEKTOB C PAa3HMYHBIMH 3HAYCHUSIMH
Haanpu3HakoB. Mcxoms u3 (GU3HUECKOrO COAEpIKaHMS 3adadyd W HUMEIONIUXCS CBEACHHMH O YaCTOCTSIX IOSBICHHS
00BEKTOB C pa3HbIMH  3HAYCHHMSIMH HAAIPHU3HAKOB, IMPH IPOrPAaMMHPOBAHHH  3apaHee COCTaBIIIECTCS TaOJHIIa
BEPOSTHOCTEH TOSBICHHUS OOBEKTOB C PAa3IMYHBIMKM 3HAYCHUAMHU NMPU3HAKOB ( p, ; ). IIpH MOCTYIIIEHUH OYepeaHOTO
00BEKTa 110 3HAYCHUAM €T0 S IIPU3HAKOB TP IIOMOIIH TaONHIBl ONPEACIAIOTCS BEPOSATHOCTH IMOSABICHUS KaXKIOTO
W3 [ HagupW3HAKOB M  BHEIOMpAcTCAd B KAYECTBE ITOMCKOBOTO HAANpPHU3HAKA TOT HAANPH3HAK, KOTOPBIA HMEET
MHHHMAJIbHOC 3HAaYeHHE BEPOATHOCTH. [lo aToMy Hagmpu3HakKy OyIeT TNpPOH3BOTUTHCA ToHMCK. [Ipu ykazaHHOM
Croco0e B KaXJIOM OOBEKTHOM CHHCKE OyIyT HAXOMUThCS HE BCe OOBEKTHI, 0OJafaroIiye MTaHHBIM 3HAYCHHEM
HaIIIpH3HaKa, a TOIBKO TE, Y KOTOPBIX 3TO 3HAYCHHE MMEET HAMMCHBINYIO BEPOSTHOCTH IMOSBJICHHS IO CPaBHCHHIO CO
3HAYCHUSAMH €TO APYTHX HAIIPHU3HAKOB. DTOT CIOCOO 0OeCrednBacT 3HAYNTEIHHOE COKPAIICHUE PacXo/ia MaMsATH IO
aCCOIIMATHBHBIC Y3JIbI 3a CUCT TOT'O, YTO B KAXKIOM y3Jie OyAeT He [, a OJTHO CITHCKOBOE CIOBO. ITOT CIIOCOO MPUBOJNUT H K
YCKOPEHHUIO TIOWICKA 3a CYET TOTO, YTO B KaXXIOM OOBEKTHOM CITMCKE B cpeaHeM OyIeT HaxOmWUThCS B [ pa3 MEHBIE
00BEKTOB U 0O0BEKTHI OYIyT paclpeaeisaThes M0 0OBEKTHBIM CIHCKaM 0oliee WM MEeHee paBHOMEpHO. IIpu 3ToM mouck
OyIeT MATH KaXABId pa3 ONTUMaJIbHBIM 00pa3oM, T. €. M0 TOMY OOBEKTHOMY CIIHCKY, KOTOPBHIM MMeeT HaMMEHBIIYIO
BEPOSITHOCTD TIOSIBJICHUSI OOBEKTOB C JAaHHBIM 3HAUCHHEM HAANpH3HAKa. J[OTIOTHUTENBbHBIE OIepaIiui, CBSI3aHHEBIE C
ONpe/ie/iCHHEeM M0 TaOJMIIe BEPOSITHOCTEH HYXHOTO HAJANPH3HAKA, MOTYT ObITh OGOPMIICHBI B BHJIC CTaHIAPTHOM
MOANIPOrPaMMBI JTHOO0 pealu30BaHbl CXEMHO B BUJIE OJHOMN CIICIUATBHON KOMaH/IbI.
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6. BAPMAHTbI OPFAHM3ALIMA MALLUMHHOW NAMATU MPU
ACCOUMATNBHOM MNPOIrPAMMNPOBAHN

§ 16 NMOCTPOEHME ACCOUMNATUMBHbLIX CTPYKTYP C HE3OOBbLIMA
CMNMUCKAMU

IIpu mOCTpOCHMM acCCONMATUBHBIX CTPYKTYP HAa OCHOBE T'HE3IOBBIX CIIMCKOB HCITOJIB3YIOTCS CITHCKOBBIC CIIOBA TPEX
BHIIOB: OOBEKTHBIC, CTPYKTYpPHBIC W TepexomHble. UleHaMH CIIHUCKOB SIBISIOTCS TOJBKO OOBEKTHBIE M CTPYKTYPHBIC
CJIOBa; IIEPEXOTHBIC CJI0BA HTPAIOT BCIIOMOTATEIBHYIO POJIb U HE SABJISIOTCS YWICHAMH CITHCKOB.

OOBEKTHBIC U CTPYKTYPHBIC CITUCKOBEIE CIIOBA COIEPIKAT CICAYIOIIHE KOMITOHCHTBI:

1) ykasarens tuma cioBa 7. [ 0OBEKTHBIX M CTPYKTYPHBIX CIIOB 3TOT yKa3aTeldb paBEH HYJIIO, UIS MEPEXOTHBIX
ciop T=1;

2) ykaszaTeas BHAa cioBa S. J1Ig CTpyKTYpHBIX ¢lIoB S=1, 111 00beKTHBIX S = 0;

3) TMOMCKOBBINM NpU3HaK [1;
4) HauMMeHOBaHME YJICHA CIHcKa H.

Ilepexomubie c1oBa MOMHUMO yKaszareis 7 MMEIOT B CBOEM COCTaBE yKa3aTelnb B (BHIa MEpEeXOIHOTO CIIOBA) M alpec
ces3u AC.

IIpu3Hak B B TeEpexOmHBIX CJIOBaX YKa3bIBacT Ha3HaueHHe cjoBa: B=0 — mepexomHOEe CIIOBO SIBIISCTCS
HCKITFOYAOIIHM, T. €. OHO 3aMEHSICT UCKIIOUCHHBIN WIeH CIUCKa; B=1 — MepexoaHoe CIIOBO SBIISETCS MPOIOKAIOIIAM,
OHO CIIYXKHUT JIJIS CBS3U MEXKITYy pa3HBIMU THE37IaMHU OJTHOTO M TOTO e CITHCKA.

Jlns mocTpoeHus acCOIMATHUBHBIX CTPYKTYpP C THE3IOBBIMH CIIMCKaMH KPOME YKa3aHHBIX CJIOB HEOOXOJHMMBI eIle
(huKCcaTOPHI CIIUCKOB — CIICIIUATBHBIC SUCHKH MMaMSITH, UTPAIOIIHNE POJIb 3ar0JIOBKOB CITHCKOB.

®dukcaTop UMEET CICTYIONINI COCTaB:

— CYeTYMKa Yrciia WIeHoB ciucka Cu;

— ajJpec BepIINHBI criucka AB;

— aJpec ouepeaHON CBOOOIHON SUeHKH THe3ma ASl

Jns pa3MeleHus CIUCKOBBIX (DUKCATOPOB HCIOJB3YETCA 4YacTh OOIIEH omepaTHMBHOM maMmsaTH. Ajpeca
(bKCaTOPOB SBIISIOTCS MAITUHHBIMU KOJaMH HAMMECHOBAHHU CITUCKOB U IOJICITUCKOB.

Wnentuduraropbl (GUKCATOPOB MM YKCIOBHIC 3HAUCHUS WX aJPECOB YKa3bIBAIOTCS B KA4YeCTBE HAUMCHOBAHHI
wieHOB (H) B CTPYKTYPHBIX CIIMCKOBBIX CIIOBaX.

CueTunk ymucna wWieHoB crucka (C4) CIyKUT s yKa3aHUsI YMCiIa OObEKTHBIX U CTPYKTYPHBIX WICHOB, HAXOISAIIMXCS
B crnucke. [Ipu BKIIOUEHHHM HOBOI'O YJI€HA ATOT CUCTYMK YBEJIMYMBACTCS HA EOUHUILY, a MPH HUCKIIOYEHUU YJICHA
YMEHbIIAeTCA Ha eIWHUIYYy. PaBEHCTBO cUeTYHKa HYIIO CBHIICTEIBCTBYET O IMOJHOM HCKIIOUSHHH BCEX YICHOB CITHCKA.
CueTyuk Yncia YICHOB CIIHCKA HEOOXOIM:

a) Ui yKa3aHWs BO3MOXKHOCTH MCKJIFOUEHUS CTPYKTYPHBIX WICHOB. DTH WICHBI MOTYT HCKIIOYAThCA TIPU YCIOBUH,
YTO OTXOJSIINE OT HUX MOJCTIHCKH SBIISIOTCS ITYCTBIMU;

0) s yKa3aHHUS KOJUYECTBA OOBEKTOB 3aJaHHOTO THIIA, 3aPETHUCTPHPOBAHHBIX B ONPEACIICHHOM CITHCKE;

B) JUIS OTPAaHUYCHHUS IPOIICCCOB MPOCMOTPA CITHCKOB.

Ilpu rHe3moBOM crmoco0e OpraHM3allid  acCOIMATHBHBIX CIUCKOB BECh OOBEM OICPATHBHON MaMATH IIPH
MIPOrPpaMMHUPOBAHUN JOJDKEH OBITh pasleicH OPHEHTHPOBOYHO HA IIepBOHAYANbHBIC THE3a B COOTBETCTBHH C
OKHIAEMBIMH pa3MepaMH CITMCKOB. Bce sdelikm KakIoro IepBOHAYAIBHOTO THE3Ja COCTUHSIOTCS B IEMb ITyTEM
TTOMEIICHHS B KOKIYIO SYCHKY aapeca cleayromei sueiiku. OcTanbHBIC pa3psIbl STUX SYeeK UMEIOT 3HAYCHUs, paBHBIC
HyJI10. B mocnegnei ssueiike 1eny BMECTO aJipeca CBSI3M CTaBUTCS CIELHMaIbHBIA KOoJ KoHIa crrcka KC.

Anpeca MepBbIX SYCCK CIUCKOB MoMemaroTes B AB, a aapeca BepmuH (HadadbHBIX SYEEK) Ierell CBOOOIHBIX sUeeK
rHe3n — B ASl pukcaTopoB COOTBETCTBYIONTUX CITHCKOB.

KpoMe yka3zaHHBIX THe3q M (DHKCATOPOB CIIMCKOB, KOTOPBIC BBIACIAIOTCS IPH IIPOrPaMMHPOBAHHH, OCTaBIISICTCS
OOIIMI pe3epB sTUeeK ONMEPaTUBHOM MaMATH B (DHKCATOPOB, KOTOPHIH HEOOXOAMM Il 0Opa30BaHUS HOBBIX CITUCKOB HIIH
HapaluBaHUsI UMEIONTUXCSI CITMCKOB B IIPOIECCe padOTHI.

Bce pezepBHBIE STUCHKH ONIEPATUBHON ITAMSTH TAK)KE CBSI3aHBI B SAMHYIO IICTIh, aIpEC BEPIIUHBI ATON M HAXOTUTCS
B ITIOCTOSIHHO 3aKPEIUICHHOM sUelike — ¢uKcaTope e cBoOOTHBIX staeek CS.

IMopsinok paGoThI ¢ THE310BHIMH CIIMCKAMHU

3anuch MEPBOTro YWieHAa CIHMCKA. 3alKCh MEPBOr0 WiCHa CIKMCKA MPOU3BOIUTCS CICIyIOIUM o0pa3oM. 1o 3HaYeHHIO
Cu = 0, HaxopsmEeMycs B (PUKCATOPE COOTBETCTBYIOIIETO CIKCKA, ONpeeseTcs (akT 3allucy MepBOTO YICHA CITHCKA,
KOTOpPBIN OyAeT NpeACTaBsATh cOO00H Havanmo crucka. 3HadueHue ASl, ykasbiBarolee anpec ouepenHoit (1-if) cBoOoHOM
SIYCHKU TIEPBOTO THE3/a STOrO CIKCKa, INepenuchiBaeTcs B AB (Temeps Tam Oyner yke He HYIb). DTO 3HAUYCHHE
yKa3bIBaeT ajJpec MEepBOW SUYCWKH THE3/a, KyJa NOJDKCH OBITh 3alMcaH MEpBbId WieH crucka. M3 stol sueliku B ASl
MEePENUCHIBACTCS apec CIeIyIoUIei CBOOOIHON sTUeHKH, TTOCIE YEro B OTY SUEHKY 3alMCHIBACTCS MEPBBIN UJICH CIHCKA;
3HaueHue Cu yBenMuuMBaeTcsa Ha eAuHUIly. Ha »TOM 3amuch mepBOro ujeHa CHUCKa 3akaHuuBaeTcd. [lpu 3amucu
CIIEYIOIIMX YISHOB CIHCKa ajpeca sueeK A HUX OepyTcs aHAIOTWYHBIM oOpa3zoMm m3 ASl. UieHBl cmiuicka JOJKHBI
3amuchIBaThCs ¢ Mpu3HaKoM 1 = 0 u mpu3HakoM S = 0 unu 1 B 3aBUCHMOCTH OT BHJIa YJICHA.

IlonoxeHue sUeek MaMsITH MOCIE 3alHCH HEKOTOPOTO A-TO WiIEHAa CHUCKAa NpU MOCIENOBATEIbHOM HX 3aIUCH
npencTaBieHo Ha puc. 21. Cumraem, 4TO AN 3alMCH CHHCKA OTBENEHO THe3m0 W3 m+n sueek. Unentndukarop H
0003HaYaeT HaWMEHOBAaHWE COOTBETCTBYIOIErO UICHAa CIHCKAa;, OHO BKJIIOYAET B CceOsl TMOWCKOBBIM mpu3HaK [1,
XapaKTEPU3YIOIIHNIA JaHHBIM YIEH CIHCKA.

Crpenkn BBepXy Haj KJIETKAMH ITOKA3bIBAIOT €CTECTBEHHYIO ITOCIIEAOBATENFHYIO aapecalfio, WCIOJIb3yeMYyo Hpu
MIPOCMOTpax CIUCKOB. I10yKpyTiibple CTPENIKU CHU3Y MOKA3BIBAKOT UENHYIO aJpecalulo.

Hckmiouyenne 00beKTHBIX WIEHOB cMHCcKA. UNeHbI Crvcka, Kak MPaBHII0, MCKIIOYAIOTCS B MPOU3BOIBLHOM IIOPSIIKE.
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J1st ICKITFOYEeHMSI HEKOTOPOTO I-r0 YiIeHa CIHCKA, 3aJaHHOT0 CBOUM aJpecoM @+i, HEOOX0IUMO:
a) Ha MECTO MCKJII0YaeMOro 4jeHa, T. €. B sUeHKy C aJpecoM a-i, 3amucaTh MEepPeXOJHOE CIOBO CO 3HAYEHHSAMHU
npusHakoB 7=1, B = 0 u agpecoM, paBHbIM 3HaueHHIO ASl;
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PUC. 21. TlprmMep moCTpoeHHs THE3IOBOTO CIIHCKA.

0) B ASl 3amucatp ajgpec SYSHKHA UCKITFOYaeMOT0 WieHa a+i;

B) YMEHBIINTHh B (PHKCATOPE COOTBETCTBYIOIIETO CIHCKa 3HadyeHWe cdyerynka Cu Ha emuHUIy. [Ipu 3TOM cxema
3aIIOJTHCHUS STYEEK IIPUMET BHU/I, IOKAa3aHHBIA Ha puC. 22.

[Ipy uCKITFOYeHUN HECKOIBKHAX WIEHOB CIHCKA OYAYT BHIOIHATHCS HECKOIBKO pa3 TaKue jkKe NEHCTBUS, Kak U IpH
WCKITIIOYEHNH OJHOTO WieHa ommcka. llocie nckirouenus, HalpuMep, TpexX WICHOB (CHavana i-2o, 1-ro, a 3aTtem n-10)
cXeMa 3aIoJTHEHUS sTueeK OyIeT MMETh BUJI, OKa3aHHBIA Ha pucC. 23.
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PUC. 22. UckmroyeHyie WwieHa 13 THE3I0BOIO CIIVCKA.

IocaenoBaTebHbIi MPOCMOTP CHHMCKOB M 3alMCh HOBBIX WIEHOB CHUCKA MOCI€ MHOTOKPATHBIX MCKJIIOYEeHMit
wieHoB. [IpocMOTp crimcka Bcerna uaeT B OPSIKE BO3pACTaHUs apecoB ciieBa Hanmpaso. [Ipu mpocMoTpax mpoBepsIOTCs
3HAYCHHUS T[IOMCKOBOTO Impu3Haka [/ B OOBEKTHBIX M CTPYKTYPHBIX 4WIEHAaX CIHCKOB W OTOMPAIOTCS YJICHBI,
YIOBIIETBOPSIONINE 33JaHHOMY KPUTEpHIO. ECITH IpU 3TOM BCTPEYAIOTCS UCKIIIOUCHHEIE WISHBI, TO 10 Ipu3HakaMm 7=1, B
= 0 onpenensercs (GakT, 4TO JaHHAS SUCHKA COACPIKUT MCKIFOYCHHBIA YJIEH CIMCKA U JOJDKHA OBITh MPOIYIICHA; MPH
9TOM COBEpIIAETCA NMEPEXO] K CIEIYIOUIEH sSUehKe.
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PUC. 23. MHOrokpaTrHoe UCKIIIOYEHHE YJICHOB U3 THE3/I0BOIO CIIMCKA.

[IpocMOTpPHI cIMCKa MMOCIe MHOTOKPATHBIX HCKIIOYCHHM TPOM3BOATCS TaKUM >Ke€ 00pa3oM, HauWHAs C HadaIbHOU
siueliku, ykassiBaemoir AB. Ilpu sTom stueiiku a+l, a+i v a +m OyayT npomyckarbcs (cM. puc. 23).

IIpu 3amomHEeHUU CIMCKAa HOBBIMU 4YieHAMH CHadaya OyjeT 3aloJIHeHa siuelika a + n, 3aTeM a+1 u 3atem a + i,
MOCJI€ YEeT0 HAYHYT 3alO0IHATHCS HOBBIE SIUEHKU a + n+tl,a+n+2ur. o

3anuch HOBBIX WICHOB CITMCKA TIOCJIE HUCKITIOUEHUS HEKOTOPHIX WICHOB IPOU3BOIUTCS B SYCHKH, aapeca KOTOPHBIX
YKa3bIBAIOTCA Kak W paHbline ASl. IIpu yka3aHHOW opraHHU3aIlliyd acCOIMATHBHOM MaMSITH BCET/Ia CHaJasa 3aroHSIOTCS
BHYTPEHHHE SYCHKHU THE3J, M TOJBKO TOC]IE TOTO, KaK OHH BCE OyAYT 3alOJIHEHBI, MPOUCXOAUT 3aIllOJTHEHHE HOBBIX
STYECK.

IIponoskeHne CNMCKOB MPH NepenojHeHuu THe3A. [Ipu mocnenoBaTeNnbHOM 3aMOJIHEHWM YJIE€HAMHU CIIHCKA
CBOOOHBIX sSTYEEK THE3/1a MOXKET OBITh JOCTHTHYT KOHEI[ THE3/a, OTBEACHHOTO MEPBOHAYAILHO O/ JaHHBIA CIIMCOK, YTO
OymeT oOHapyKEHO IO 3HAUCHHUIO CIIEMAILHOr0 Koaa KoHma crucka KC, crosiiero BMecTo ajapeca CBSI3U B MOCICIHEH
CcBOOOIHOM sTYeliKe JaHHOTO THE3/a.

Ji1st mpoAoKEeHHsI CIIMCKa JTOJDKHBI OBITh BBIMIOJIHEHBI CACAYIOMUe AHCTBHUS (puc. 24):

a) K 3aloJIHCHHOMY THeE3dy sdYeek J00aBIsAeTCS HOBOEC THE3I0 OIPEACICHHOrO pasMepa, B3SITOE H3 pe3epBa
cBOOOMHBIX sueek. Jlns sroro m3 ¢ukcaropa memu cBoOOgHBIX sueek CS Oepercs aapec HaYaNbHOW SYESHKH HOBOTO
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THE3/1a, a K COJepKUMOMY (puKcaTtopa MpuOaBiseTcs BEIUUMHA MIPUPAIICHUS; B TIOCIICIHIO SYCHKY W3 TPYMIIBLI SUYeEeK
HOBOT'0 THE3/1a 3alUChIBaeTCs KOoJ KoHIa cinucka KC;
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PUC. 24. HapamuBaHue THE31a IPH [IEPEIOTHCHHN.

0) B TOCICIHIOK SUYCHKY 3alOJIHEHHOIO THE3/Ia 3allUChIBACTCS BMECTO OYEPEIHOT0 WICHA CIIMCKA MEPEeXO0HOC
clIoBO, conepxainee npusHaku T=1, B = 1 u ampec cBssu AC Hadama HOBOTO THe3lla. DTO MEPEXOJHOE CIIOBO
HEOOXOAMMO JIJIS IPOJIOIKEHUS CIIMCKA TTPU IIPOCMOTpax;

B) B AJl 3ammceiBaeTcs ajpec, Ha eIWHUITY OOJNBIIUI aTpeca IepBoi silueiKi HOBOTO THE3/a;

I) B IEPBYIO SYEHKY HOBOTO THE3/1a 3aITUCHIBACTCS HOBBIH YIICH CIIHCKA;

1) CYETYMK (PUKCATOpa YBETUYMBACTCSH HA €IUHHINY (a2 HE Ha 2, TaK KaK MEPEeXOJHOE CIOBO HE SBISETCS UICHOM
CITHCKA).

[Ipu cremytromiei 3amucy HOBOTO WieHa (eciy mepes ’TUM He OyIeT MPOU3BOAUTHCS UCKITIOYCHUS WICHOB) 3TOT WIeH
3anuirercs B ssueiky a+p+1. B ASl Oynmer nmepenmcan ampec claeAyromed CBOOOTHON sIMeHKH, B3ATHIM U3 3aIOJHICMOMN
SUeUKU W paBHbIN a+p+2. Ilpu mpocMoTpax COMCKa CHaudajla MPOCMaTPUBAIOTCA YJI€HBI B siueiikax ¢ a+1 jgo atntm, a
3aTeM IO CONEPKUMOMY SYEHKH a-+7-+7m COBEepIIaeTCs Mepexo K STUeike a+p, Tae HaXOAUTCS CIEeAYIOIN HJIeH CIHCKa,
1 nanee OOBIYHBIM 00pa3oM. YKazaHHBIC BBINIE HApaNIMBaHH THE3J MOTYT MPOW3BOIUTHCS MHOTOKPAaTHO MO Mepe
yBeNWYeHHUs CUCKOB. ClieayeT MOoa4epKHYTh, YTO BCETa MPH 3aIMCH HOBBIX WICHOB B MEPBYIO OYEPEab 3aIlOJIHAIOTCS
BHYTPCHHHE paHEEe OCBOOOJMBINMECS SYCHKH THE3J, 4YeM O0O€cleuuBaeTCs IUIOTHOCTh 3allMCH W JKOHOMHOE
HCITOJIb30BAHUE TTAMSITH.

Yka3zaHHBIHI nmpouecc NOCTPOCHUS CIIUCKOB ABJIACTCA H€06paTI/IMI:IM B CJICAYIOMIUX OTHOHMICHUAX:

a) OpHu UCKIIIOYCHHUH HCKOTOPBIX YJICHOB CIIMCKA OCTAJbHBIC YJICHBI CIIMCKAa HC CIABUIAIOTCA, U IIPU IIPOCMOTpax
CITMCKOB GYILCT 3aTpavrBaTbHCA BPEMs Ha IMMPONYCK MEPEXOAHBIX CJIOB, 3aMCHAIOIINX UCKIIFOUCHHBIC YJICHDI.

Takum 00pa3oM, poCT CITHCKA BIIPaBO BHYTPHU THE3/a SBISICTCSA HEOOpPATUMEBIM, T. €. IpocMaTpuBaeMasi JUIMHa CITHCKa
HE YMEHBIIIAETCS IPU UCKIIIOUEHUH YJICHOB;

0) HapammyBaHWE THe3[ ABJSETCA TaKKe HEOOPATHMBIM IIPOIECCOM, TaK KaK THE3Ja-MPUPAIICHNS HE BO3BPAIIAIOTCS
ABTOMATHYECKH B PE3epB JaKE MPHU IMOTHOM HCKIIOYCHUH BCEX WICHOB CIHCKA, BXOMASAIINX B COCTaB JaHHOTO THE3a-
npupamieHus. s ycTpaHeHWs STHUX HEIOCTaTKOB TIpU JUIMTEIBRHON HENpephIBHOW paboTe mperycMaTpUBArOTCS
CIICIUATBHBIC TPOIEAYPHl YIUIOTHCHUS CIHCKOB, KOTOPBIE OJKHBI BBIMOJTHATHCS TEPUOJAMUYSCKH TapajuIebHO C
OCHOBHOM TMPOTrpaMMOi. OTH MPOIEAYPHl OCYIISCTBISIIOT CIABHUT BCEX UICHOB CIIMCKA C COOTBETCTBYIOIICH
KOPPEKTUPOBKOH (PUKCATOPOB U BO3BPALICHUEM OCBOOOUBIIIUXCS THE3 TUCCK B IICTTb CBOOOIHBIX STYCCK.

ABTOMAaTHYECKHIA MPOITYCK UCKIIOYEHHBIX WICHOB cHCKOB (/7=1, B = () mpu mpocMoTpax CIHCKOB IEJIeCO00pa3HO
peliaTh CXEMHBIM ITyTeM, MCIONB3Ys JUIS 3TOW IIeJH CHEelUalbHbIE PEeTUCTPhl W onepanud. CXeMHBIM ITyTEM JOKHBI
BBINIOJIHATBCS TaK)Ke ICHCTBUSA, CBA3aHHBIC C MOJIyYEHHEM SUYCeK U3 Iened CBOOOAHBIX sueek rHe3ma (ASl) m oOmux
cBoOOIHBIX sueek (CS1), a Takke ¢ BKIIOYSHHEM OCBOOOXKIAIONINXCS Y€K B 3TH LICTIH.

IloBTOpPHOE HMCHO/IB30BaHNE OCBOOOIMBIIUXCS THE3[ SlYeeK

[ TOBTOPHOTO HCHOJB30BAaHUS OCBOOOAMBIIMXCS THE3]] SYEEK OHM JAOJDKHBI COCAMHATHCS B EOUHYIO LEMb,
Ha3bIBaEMyIO CIIMCKOM ocBoOoauBInxcs rae3n (O). Axpec BepIIMHBI 3TOrO CHHMCKa XPAaHUTCS B CIICLUATBHON siUeHKe,
Ha3piBaeMo# ukcatopom OT'.

Tak kak CHOHUCKM B OOIIEM CiIydae COCTOAT W3 HECKOJBKHX THE31 (OCHOBHOTO W TIPUPAIICHMI), CBSI3aHHBIX
MEPEXOAHBIMU CIIOBAMH, TO BO3BpAIllEHHE OCBOOOAMBIIMXCSA SYEEK B CIIMCOK OCBOOOJMBIIMXCS THE3Z MPOU3BOAUTCS
Taroke 1o THezgaM. [t BkimodeHuss B OI' ocBOOOAMBLIMXCSI THE3X SU€EK AAHHOTO CNHCKA (KOTOPBIM OKazaycs yxe
HEHY>KHBIM JJI JaJbHEUIINX BBIYMCIEHUI) 3TOT CIMCOK MPOCMAaTpPUBAaETCs, HAuUMHAas ¢ MEPBOM sUEHKHU, afpec KOTOpon
cogepxxutcs B AB duxcaropa. [Ipu BcTpede mepBoro nepexomHoro npoposnkatomiero ciosa (7=1, B=1) ¢ukcupyercs
€ro azipec, KOTOPBIA yKa3bIBaeT KOHEI[ IIEpPBOTo THe3/1a. 3anoMuHaeTcs 3HaueHue AC nepexoJHOro €JI0Ba, yKa3blBaolee
HAYaJo CIeAYIONIeTo THE3/a, a B siYeiKy MepeXxoqHOTo CIOBA 3aHOCHTCS 3HAYCHHE ajpeca, XxpaHsieecs B pukcarope OI
(T. e. 3HaueHWE ajpeca BEPIIMHBI CIIMCKAa CBOOOTHBIX THE3M); NMPH 3TOM Npu3Haku 7=1, B=1 B mepexomHOM CIIOBE
COXpaHSIOTCA. B KaxkIyro W3 oCcTanbHBIX sSYeeK MEepBOro THe3a 3amuckiBaroTcs npusHaku 7' = 0, B = 0 u agpeca cBsi3uy,
T.€. ajpeca CIeAYIONINX SYeeK JaHHOTO THe3 a.

B ¢dukcarop OI' 3anuceiBaeTcs aapec MepBOH SUeHKH THe3aa. Ha 3ToM Bo3BpallieHHe sdeek IMepBOro rHe3la B CIIHCOK
OI' 3akaHumBaeTcs. Bo3BpamieHue ocTadbHBIX THE3 MTaHHOTO CIHCKA MPOU3BOIUTCS aHAJIOTHYHO. TakuMm oOpa3zoM, Bce
OCBOOOMBINIHECS STUCHKH TAHHOTO CIHCKA OYIyT CBSA3aHbI B CIUHYIO IIEITh TT0 THE3IAM.

BrayTpu THE37 sMelKu OyIAyT pacloiOKeHBI B €CTECTBEHHOM TIOPSAKE, B KOHIIE KOKIOTO THE3/Ia CTOUT TEPEXOIHOE
CTPYKTYPHOE CJIOBO C TIpu3HakoM 7=1, B = 1, yka3pIBaroIee MpoA0KEHHE e CBOOOIHBIX siucek. I1pu sToM rHe3ma B
nerrn OI' ciemyroT B TIOpsIKE, OOpAaTHOM TOPSNKY HMX CJICHOBaHHS B CTHpacMoM crucke. OYeBHIAHO, YTO 3TO
06CTOHTCHBCTBO HC UMCCT 3HAUYCHUSA JIA UX Z[aJII)HefIIlIeFO HUCIIOJIB30BAHMUS.
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IIpn nporpaMMHpoOBaHUM 3apaHee AOHKEH YCTAaHABIMBATHCS ITOCTOSHHBIA MUHUMAIbHBIA pa3Mep THE3J SUEEK
(Hanpumep, B 4 siUEHKH), U BCE CIIUCKU U WX MpPUpPALICHUS OYIyT MMETh pa3Mephl, KpaTHBIC 3TOH BennunHe. ['He3na
OCBOOOJMBIIKXCS sf4YeeK, BKIodaemble B crnucok OI', Takxke OynyT uMmeTh pa3mep, KpaTHbBIA deTelpeM. [loBTOpHOE
WCIIOJIb30BaHMUE THE3]I SYeeK JOJDKHO MPOU3BOANTHCS YKA3aHHBIMH MOPIMSIMU, YTO O0OECIIEUHUT COBIAEHHE MePeXOaHbBIX
CIIOB, HaXOJIIUXCS Ha TPaHULAX OCBOOOIMBIIMXCS THE3[, C MEPEXOTHBIMH CIOBaMH, KOTOpble OYyAyT CTaBHTHCS Ha
IPAHULAX, BKIOUYAEMBIX B CIIUCKU THE3] STYEEK.

§ 17 NMNOCTPOEHME OBOBLWEHHbBIX ACCOUUMATUBHbBIX Y3JIOBbIX CTPYKTYP

AcconaTuBHBIC CTPYKTYPHI C Y3JIIOBEIMHU CITHCKAMH MOTYT HCITOJIB30BAThCS JUTSI HAKOIUICHHSI B 00pa0OTKH OOJBITTHX
00BeMOB HHGOPMAITMH O PA3IMYHBIX 00BEKTAX M BBIIAYM 3TOW HHGOPMAIIMH IO 3aIpocaM.

Opranuzaiys UHGOPMAIMM O Pa3IMYHBIX O0BEKTaX B BHUJE Y3JIOBBIX aCCOI[MATHBHBIX CTPYKTYp OOCCIIeYMBACT
BO3MOKHOCTbL aBTOMATHYECKOH KaTeropu3alrnu U IIOHCKa O6’b€KTOB, o6naaannmx OINIPCACIICHHBIMU IIPpU3HAKaAMH. 9T0
MO3BOJIACT PEIIaTh JIOTHYCCKHE 3aJaud, CBS3aHHBIC C CHCTEMaTH3allMed U aHAJIM30M 3KCICPUMEHTAIbHBIX JaHHBIX,
BBEIPAOOTKON TOHATHH, XapaKTEPHU3YIOIIMX KJIacChl OOBEKTOB, BBIABJICHHEM HEKOTOPBIX 3aKOHOMEPHOCTEH MEXIY
Pa3IUYHBIMUA CBOWCTBAMM M KaTeropusMH O00BeKTOB. CIIOBO OOBEKT B JAHHOM cClydae CleAyeT MOHHMATh B IIHPOKOM
CMBICIIE Kak JIF00OH MpeAMeT WM SBJICHUE, 0 KOTOPHIX MMEETCs HeKoTopas nH(popMaliusa. Hanpumep, 00beKTaMu MOTYT
OBITh HACEJICHHBIC NMYHKTHI, OTACIbHBIC JIIOAM, JOKYMEHTBI, pa3feibl Haykd, Ooie3HH T. O. OOBbEKTaMU MOTYT OBITH
TaK)Ke TPYIIBI IPYTHX 0OBEKTOB.

Kak y»xe orMeuanocs, Bcs HHpopMaIusa 00 00beKTaX ¢ TOUKH 3pEHUS €€ UCITOJIb30BaHMs I MIOMCKA IEIUTCS Ha JIBa
BHJIa: aCCOITMATHUBHYIO U COOCTBEHHYIO.

B obOmem ciryyae accoruaTuBHAS HHGOPMAIHSI WUMEET JBYXWICHHOEC CTPOCHHE, T. €. JUII 00BbEKTa MMeeTcs Habop
MIPU3HAKOB, KaXKIIBII M3 KOTOPHIX COCTOUT U3 ABYX YacCTCH:

— HaMMCHOBaHHS NpH3HaKa (HaImpuUMep, [BETA);

— 3HAYCHHS MpH3HaKa (HAImpHUMep, KPacHOTO).

HanmeHoBaHMS M 3HAYCHHUS MPU3HAKOB MOTYT OBITH MTPEACTABICHBI YCIOBHBIMH YHCIIOBBIMHU KOJTAMHM HITH 33aBaThCS
B CJIOBECHOM (pOpME C HCIIONB30BAHUEM OIIPEICIICHHOTO CI0BAPS U MOPSIKA ITOCTPOSHUS (pas.

AcconuaTuBHas WH(GOpMaIUs 00 00OBEKTaX B IMaMATH MAIIMHBI B pacCMaTpHBAcMOM BapHaHTe HH(MOPMAIMOHHOM
CHUCTEMBI MOKET XPAHHUTHCS B BHC ITOMCKOBBIX JIEPEBHEB M B BHJIC aCCOIMATHBHBIX y3710B. KaXapIii y3ell COOTBETCTBYET
OJHOMY OOBEKTY M COJCPIKHT KPOME aCCOLMATHBHON MH(MOPMAIIUN TaKXKE OTCHIIKY K COOCTBEHHON MH(OPMAITHH 00 3TOM
o0bpekTe. BO3MOXHBEI ciTydan, KOTJa B y3Jie COBMECTHO C aCCOIMATHBHOW WH(MOpMAIMeW XpaHWTCS W COOCTBEHHAs
uHpopmanusa. CodcTtBeHHass nHDoOpManus 00 00beKTaX MPEACTABIIET COOOM HEKOTOPHIE JOIMOIHUTEIBHBIC CBEICHUS 00
00BEeKTaX, HE UCIIOJIb3YyEMbIE MTPH MOMCKE 00BEKTOB. Y I00HO 3Ty UH(OPMAIIUIO XPAHUThH OTICIBHO OT aCCOIMATHBHON B
BH/IC II€YAaTHOT'O MaTCpHaia Uin B BUIC 3allMced Ha MarHUTHLIX JieHTax. [louck JaHHBIX 06 O6’beKTaX OCYIICCTBIIACTCA
Ha OCHOBE aCCOIMATUBHOW WH(popMaIiu. TUIIOBbIEC 3aIIPOCKI HA TIOUCK MOTYT COJIepKaTh B ceOe:

a) HaWMMEHOBAaHUS UCKOMBIX OOBEKTOB;

0) HaOOpbl HAMMCHOBAHWI U 3HAYCHHI MPU3HAKOB 00BEKTOB, KOTOPBIMHU JIOJDKHBI (HE JOJDKHBI) 00J1a1aTh HCKOMBIC
OOBEKTHI.

IocTpoenue acconMaTHBHBIX Y3J10B

AccolMaTUBHBIC Y376l MPEACTABISIIOT cO00H B 0O0INEM cllydae TpyMIIbl SYeeK MaMsITH, B KOTOPHIX Pa3MEIarTCs
3aroJIOBOK y37a M HECKOJBKO CITHCKOBBIX CJOB. TakwM 00pa3oM, caM y3el MPEeACTAaBISIeT COOOHW CITMCOK M MOYXKET
CTPOUTHCS, BOOOIIE TOBOPS, IO JIFOOOMY H3 TPeX CIOCOOOB IOCTPOCHHUS CIHCKOB: IOCJIECIOBATEIHLHOMY, THE3I0BOMY,
mermHoMy. B Tex cirydasix, koraa pa3Mepsl y310B (MKCHPOBAHBI WM y3JIbI, XOTS U HIMEIOT Pa3IUYHBIA COCTaB, 110, ITOCIE
TOTO KaK OHH 00pa30BaHBI, HE MEHSIOTCSA, a TAKKE B TEX CIydYasx, KOTJa HE MPOU3BOAUTCS ONEPATHBHOTO MCKITFOUYCHHS
00BeKTOB (TaHHBIE 00 OOBEKTaX TOJHKO HAKAITUBAIOTCS), YIOOHO IOJIB30BaTHCS IOCICIOBATECIBHBIM criocoooM. [lpu
9TOM JUIsI 00pa3oBaHHS KaXKIOTO HOBOTO y3JIa M3 CBOOOJHOH 30HBI MAMATH BBIACIACTCS HeoOXomuMmas TpyIma
MTOCIIETOBATEIPHO PACIOI0KEHHBIX sdeek, KOTopas B maiabHelIneM He MeHsercs. C Apyrod CTOPOHBI, €CIIH pa3Mephl
Y3JI0B 3apaHee HEU3BECTHBI M MOTYT MECHATBCS B X0JIe pabOTHI CHCTEMBI (MOTYT MCKIIOYAThCS OJHHU CITHCKOBBIC CIIOBA U
BKJIIOUATHCS APYTHUE), TO YAOOHO MOIb30BATHCS IS IOCTPOCHHMS Y3IIOB LIECITHBIM CIIOCOOOM MTOCTPOCHUS CITHCKOB.

IIpu 5TOM B Ka)kKJIOM CIIHCKOBOM CJIOBE KpOME aJIpECOB CBS3H, HCOOXOIUMBIX JIJIs BKIIOUSHHUS 3TOTO y3JIa B CITUCKH,
COOTBETCTBYIOIIME PAa3IUIHBIM NpH3HAKaM OOBEKTOB, BBIACISACTCS €IIe OMWH aapec CBSI3W, KOTOPBIH CIYKHT IS
00bEeIMHEHUS B LIEMHOM CIHCOK BCEX CIIOB, OOpasyOIIMX MaHHBIM y3el. OUeBHAHO, YTO NMPH 3TOM 00eCIeurBaCTCS
MPOCTOTa M3MEHEHHUS Yy3JI0B, HO YBEIIMYHMBAECTCS PACXOJ HaMATH W HECKOJIBKO YBEIMUYHBACTCS BpeMs OOpalieHUs K
OTIETHLHBIM CIIOBaM BHYTPH y3JIa.

IIpoMeXyTOUHBIM BapHaHTOM SIBISETCS THE3IOBOM CIIOCOO MOCTPOCHHS ACCOILMATHUBHBIX Y3IIOB, IIPH KOTOPOM Yy3€el
00pa3yeTcs U3 OJJHOTO MM HECKOJIBKUX THE3I MTOCIEI0BATEIFHO PACIIONOKEHHBIX SUeCK TTaMSITH.

IIpu nepBoHAYaIFHOM 00pa30BaHUH y3J1a OepeTcs THE3I0 SUeeK, COOTBETCTBYIOIIEE COCTABY y3JIa B JaHHBI MOMEHT.
B npanpHelimmeMm, TpH  HEOOXOAMMOCTH YBEIWYEHHS Yy3Ja, K II€PBOHAYAIEHOMY THE3Qy MOTYT H0OaBISThHCS
JOTIOJTHUTENILHBIE THE3/a. DTOT CHOco0 OOecIeUrMBacT OIPEACIICHHYID THOKOCTH B IOCTPOCHUU Y3JOB, a €CIH
OOJIBIIMHCTBO Y3JI0B OYIET COCTOSTH U3 OJIHOT'O THE3/1a, TO COXPAHSIOTCS JTOCTOMHCTBA 'TIOCIIEIOBATEIIEHOTO CIioco0a.

B »ToM maparpade paccMOTpHM THE3IOBOM CIOCOO MOCTPOSHUs y370B. [l mocTpoeHUs y310B OyayT
HCITOJIB30BAThCS THE3/a STYeeK OJHOIO 3apaHee (PMKCHPOBAHHOTO pa3Mepa, KOTOpPhIe MBI OyIeM Ha3bIBaTh €IMHUYHBIMH
rae3gamMu. Best maMsITh MalIMHEL, TpeIHa3HauYEeHHAs I Pa3MEIeHMs aCCOLMATUBHON HH(OPMAIIUH, 3apaHee ISIUTCS Ha
eIMHUYHBIE THE3/1a, KOTOPBIE COSIUHSIOTCS B IIeTb CBOOOAHBIX equHUIHBIX THe3 1 (CED).

Hcnonp3oBanue €AUHUYHBIX THE3[ IMOCTOSHHOIO pasMepa yIpollaeT mpouecchl monyueHust rHe3n u3 CEI u
BosBpaienre B CEI rae3m, 0cBOOOAUBIINXCS TOCIE CTHPAHUS UIH YMEHBIICHUS Y3JI0B.

IIpu nepBoHavyanbHOM MocTpoeHUH y310B U3 CEI' MokeT 3a0upaThes cpa3y OJHO WU HECKONBKO €IHHUYHBIX THE3,
B 3aBUCHUMOCTH OT ()aKTHYECKOT0 pa3Mepa 00pa3yemMoro y3ia.
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Ilpu HapamMBaHWH Y3JIOB IPHUPAIICHUS MOTYT COCTOSTH TaK)Ke M3 OJHOTO WIIM HECKOJBKUX CAMHUYHBIX THE3M, B
3aBUCHUMOCTH OT Pa3MEPOB MPUPAILICHHH.

IIpu rHE310BOM CHOCOOE MOCTPOEHUS y3J0B B OTJIMYKE OT THE3ZOBOrO CIIOCO0A MOCTPOCHHMS CIIHCKOB OOBEKTOB HET
HEOOXOAMMOCTH IIPeIyCMaTPUBaTh BO3MOKHOCTh ONEPATHBHOIO BKIIIOUEHUS M MCKIIIOUEHHUSA OTIACIBHBIX WICHOB BHYTPH
rae3q. B gaHHOM ciydae TakKMMH 4ICHAMH SIBIISIIOTCS HE OOBEKTBHI, a CIIMCKOBBIE CJIOBAa, KOTOPBIE K TOMY JK€ MOTYT
pa3MenaThCs HE3aBUCUMO OT I'PAHMII SSUeeK. B CBS3M ¢ 3TUM B TaHHOM CIydae MOXKET OBITh MCIOJIb30BaH YIPOIIECHHBII
CIT0CO0 MOCTPOECHHUS THE3I0BBIX CITHCKOB.

IlepBass momOBHHA TIEPBOM SYEHKHM Ka)KIOr0o THE3[Ja OTBOAWUTCS IO TaK HAa3bIBAEMBIM (hUKCATOp THE3Ja: 37eCh
yKa3bIBaeTCS TU00 HOMEP 0YEPEIHOr0 CBOOOIHOTO OTHACICHUS SYECHKH JAaHHOTO THE3a sueek (CM Hbke), THO0 HyJIeBOH
KOJI, TOKAa3bIBAIOIIMM, YTO BCE SYEHKH (OTACIECHHSA) MAHHOTO THE3[a 3aloJIHEHBI, KOO IONHBIA OPAMOH anapec
CACAYIOIIETO EIWHUYHOrO THe3jga (TepBOM SYEWKH BTOr0 THE3da), SBISIOMIErocs MPOAOIKECHHEM JTaHHOTO
aCCOIMATHBHOTO y37la. Pa3nmuunme MeXOy IEpPBBIM U TPETHUM CIOyYassMHA COCTOMT B TOM, YTO HOMEDP OYEPEIHOrO
CcBOOOIHOT'O OT/IEJIEHHUS THe3/1a JOJDKEH OBITh BCErIa MEHbIIE OOIIEro YKcia OTAEEHUHA B € JMHUYHOM THE3/E, a MOIHBII
MpsSIMOM aJpec THe3da, SBISIONIErocs MPOAOJDKEHHEM JaHHOTO y37a, JOJDKEH OBITh Bcerjga OoJbllie OOMISro Yucia
OTAENICHUI B CAMHUYHOM THE3Je. ITO BCETia MOXKHO CAENIaTh COOTBETCTBYIOIIMM BBIOOPOM Pa3MepOB HapalllHBAaEMBIX
THE3I.

IIpoBepku 1 M3MEHEHHS 3HAUYCHHH (DUKCATOPOB THE3], HCOOXOAUMBIC ISl JOOABICHHS B y3€lI HOBBIX CITUCKOBBIX CIIOB
WA IIPOCMOTPOB CITUCKOB, MOTYT OCYIIECTBISATHCS JIHOO ¢ IMOMOIIBIO CHEIHATBHBIX IMOANPOrpaMM, KOTOPBIE B 3TOM
ciaydae MOTYT OBITb O(GOPMIECHBI B BHIE CTAaHAAPTHBIX MOANPOrPaMM, JUOO IPH IMOMOIIU CICIUATBLHBIX KOMaH,
peanu3yeMbIX CXEMHO.

B coctaB acconmaTHBHOTO y3j1a BXOJIAT:

a) 3arojIOBOK y3Jia, COJAEpKalllMi HaMMEHOBaHHE OOBEKTa M OTCBHUIKY (aapec) K cOOCTBEHHOW uHGpopMmaiuu 00
o0bekTe. B wacTHOM ciiyuae aapec coOCTBeHHON HH(POpMAIUU 00 00bEKTE MOKET OBITh OJHOBPEMEHHO HAUMEHOBAHUEM
9TOr0 00BEKTA;

0) CIMCKOBBIE CIIOBA, MPEACTABJIAIONINE aCCOIMATUBHYIO HH(OPMALMIO 00 OOBEKTE M CIIYIKAIIHME IS BKIIOYCHHS
00BEKTa B COOTBETCTBYIOIIME CIIMCKH U JUISl TIOMCKAa OOBEKTOB MO Mpu3HaKaM. Kaxk/i0e CIHCKOBOE CIOBO COCTOUT W3
HECKOJIbKUX CJIOTOB: OJJHOTO aJ[peCHOTO CJIOTa M OJTHOTO WJIM HECKOJIBKUX CJIOTOB JJAaHHBIX.

AJpecHBIN CJIOT BCerja HauWHACTCS OJHMM M3 CHMBOJIOB QJPECHOIO CJIOTA, MOCNIEe KOTOPOro HAET KOJ aapeca, U
3aKaHYMBACTCS JIFOOBIM CITYKEOHBIM CUMBOJIOM (CM. Hike). CIIOTH JaHHBIX, OTHOCSIIUXCS K IAHHOMY aJIpECHOMY CJIOTY,
CJICAYIOT HENOCPEICTBEHHO 3a ATHM cJIoroM. OHM MOTYT HAUWHATHCS JIFOOBIM CITY:KEOHBIM CUMBOJIOM (KpPOME aJIPECHBIX)
Y 3aKaHYMBAThLCS JTUOO OJTHUM U3 aJIPECHBIX CHMBOJIOB (0003HAYAIONUM HAYAJI0 CICAYIONIETO CIIMCKOBOTO CJIOBA), JINOO
CHUMBOJIOM KOHIIA aCCOIMATHBHOTO y37a (IJIs IIOCJIEHETO B y3JI€ CITUCKOBOIO CIIOBA).

B crimckoBBIX citoBax IUIA KaXXKO0TO IIpU3HAKa YKa3bIBa€TCA B ABHOM BHJIC HAMMCHOBAHUC IIPU3HAKA U €T0 3HAYCHHUC.
VkazaHue B SIBHOM BUIC HauMCHOBaHUI INPHU3HAKOB HECKOJIBKO YBCIUWYHUBACT 00BeM XpaHHMOﬁ I/IH(l)OpMaI_II/II/I, HO
o0ecrieunBacT THOKOCTH B IIOCTPOCHHH Y3JIOB U YIIPOIIACT ITOUCK OOBEKTOB: IIPpHU 3TOM Pa3HbIC ITPHU3HAKKU 00BeKTa BHYTpHU
y3JIOB HE 00513aTeNBHO JAOJIKHBI PACIiojiaraTtbCsa B OAHOM U TOM K€ IMOPSAAKE.

st ompeneneHHOCTH OyJeM OpPHEHTHPOBAThCS Ha 48-pa3psmHbIC sSUehkH IMaMsATd. JomycTHM, Y4TO MaKCHMAaJIbHBIN
00BbeM acCOLMaTHBHOM HH(OpMAIMK OyIeT OrpaHudeH pasMepoM mamstd B 2°* staeiiku. [TOnHBIC mpsMbIe agpeca Beex
9TUX SYeeK OYAYT MPEACTaBIATHCA 24-pa3psOHbIMH IBOWYHBIMH KomaMu. IIpw pasMmelneHnH y3J0B Ha MarHHTHBIX
JICHTaX ajJpeca CBSI3H MOTYT BKIIIOYATh B ceOs dacTH, onpeaenstomue Homep MJI, agpec 30ub1 Ha MJI u aapec suedkn
BHYTPH 30HBL. JlIsi TIpOCTOTBI OyaeM TPUMEHATH CIOCO0 TIOMHOW TpSIMOW aapecalldid CIHCKOBBIX YJICHOB.
AccormuaTuBHBIC Y3IIbI OyAeM CTPOUTH U3 6-pa3psSAHBIX JBOWYHBIX KOJOB, 0003HAYAIOIINX OTACIbHBIC CHUMBOJEL. B y31ax
MOXET OBITh TOJBKO IIEJIOE YHUCIIO THE3, a, CISA0BATEILHO, U I1EJI0€ YUCIIO STICCK, IPUIEM HEKOTOPBIC SUCHKH WITH YaCTH
SIYEEK MOTYT OCTaBaThCsl HEUCIIOJIb30BAHHBIMHU; MIPU 3TOM B HUX JIOJDKHBI CTOSATH HYJIEBBIE KOJIBI.

PaccmotpuM cremyromuii Crioco0 UCIIOIb30BaHMS TTAMITH MAIIUHEL 48 pa3psAaoB KaXKIou s4elKu JeasaTcsS Ha BOCEMb
OTACIICHUI 110 IIEeCTh Pa3psAI0B B KaxiaoMm oTacieHuH. lllecTupaspsaHblii JBOWYHBIA KOJ ITO3BOJISIET HMMETh 64
Pa3IUYHBIX 3HAYCHUS, T. €. 64 pa3aIHYHBIX CHMBOJIA. B cOCTaB CHMBOJIOB MOYKHO BKIIIOUHTH, HAlpuMep, Bce 32 OYKBBI
pycckoro andaBuTa, IeCATh HU(P, CUMBOJIBI JOTHYSCKUX OMEPALUi «HE» M «m» (JIOTHYECKas OIepallis «HIH» MOXKET
YKa3bIBaThCS MIPOCTO HAMCAHUEM PSJIOM COOTBETCTBYIOIIMX 3HA4YeHMiT). Kpome TOTo, B cOCTaB CHMBOJIOB BKJIIOUACTCS
PAI CIIyKeOHBIX CHMBOJIOB: HA4allo y3ja, KOHEI[ y3JIa, Hauajao JeCKpHuNITopa (3TOT e CUMMBOJI YKa3bIBaeT KOHEI[ ajpeca
CBSI3M M HAaJaJl0 HAMMEHOBAHHMS IPU3HAKa), Hayajo 3HAUYCHHS IPU3HAKa, KOHEI| MMpHU3HaKa, CUMBOJ 00BEKTHOTO ajpeca
CBSI3U, CTPYKTYPHOTO ajpeca CBS3H, IMPU3HAKOBOTO ajpeca CBsS3U, K HINa THe3da (CHMBOJ Mepexoja), KOMaHIBI,
rpaaueHTa, CEMAaHTHUYECKHUH CUMBOJI, CHMBOJI OOpaTHOro ajapeca CBs3u (KOHIA CITMCKA), CHMBOJI (pUKCATOpPA CIMCKA U Ip.
[NosicHuM 3HaYCHHE HEKOTOPBIX CITYKEOHBIX CHMBOJIOB.

CuMBOJIT 00BEKTHOTO aJpeca CBsS3HU YKa3pIBacT, UTO CICAYIONIHME 32 HUM CHMBOJIBI JIAHHBIX 00Pa3yroT
ajzipec cieaymomniero oobekTa (y31a), BXOAAIIETO B JaHHBIH cIUCOK. [IpH clemoBaHuu M0 0OBEKTHBEIM aipecaM CBS3H MBI
MepEeXOJUM OT y3Ja K Y31y IPH COXPaHEHHUH B ITHUX y3jaX TOJbKO 3HAUYCHMS MPH3HAKa (IECKPHUITOPa), OTHOCAIICTOC K
JaHHOMY OOBEKTHOMY azpecy cBs3u. OcTaabHbIe MPHU3HAKH 00BEKTOB MOTYT MEHATHCSA, K OOBEKTHBIM aapecaM CBSI3U
MOTYT OTHOCUTBLCS TPagUCHTHBIC CIIOTH (CM. HIKE), MOKa3bIBAIOIIME HAIPaBICHUE H3MEHEHUS HEKOTOPBIX APYTHX
MIPU3HAKOB.

CHMBOJN CTPYKTYPHOTO ajpeca CBI3M YKa3bIBacT, UTO CICAYIONINE 32 HUM CHMBOJIBI JaHHBIX 00pa3yioT
ajJipec y3Jja, SBIIAIOIIErocs MEPBLIM y3JI0M MOACIUCKA, OTBETBIISIONIETOCS OT JaHHOTO y3ia. J[Jis BceX 4jieHOB MOJICIIUCKa
COXPaHSIOTCSA BCE 3HAYCHHS NMPH3HAKOB (IECCKPHUITOPOB) MAHHOTO y37a. TakuM 00pa3oM, OTBETBIISIOIIHECS OICITHUCKH
JMOJDKHBI MPEACTABIATE CcO00H Oojee MeNKue ToApasfeicHusS KiIacCH(pUKAIMK OOBEKTOB HEKOTOPOIO THIIA,
OMPEIEISIEMOr0 Y3JI0M, OT KOTOPOTO OTBETBIISETCS MOACIIHCOK.

CuMBON MPH3HAKOBOTO ajJpeca YKa3bplBaeT, YTO CIEAYIONIMEe 32 HUM CHMBOJBI O00pa3yroT ajpec
BEPIIMHBI HEKOTOPOTO TOWCKOBOTO JIEPEeBa, MPEACTABISIONIEr0 COO0N MPU3HAKOBYIO CTPYKTYDPY, OTBETBISIOMIYIOCS OT
MAaHHOTO OO0BEKTa, NPUYEeM BCe TNPU3HAKKA JAaHHOTO OOBEKTa COXPAHSIOTCH [UISI BCEX WICHOB OTBETBIIAIOIIEHCS
CTPYKTYPBHI.

CuMBONT KOMAaHIBl YKa3blBaeT, YTO CIEAYIONINE CHMBOJIBI OOpa3yloT KOMaHIy, KOTopas JOJDKHA OBITH
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BBIIIOJTHCHA ITIOCJIC ITPOBCPKHU JAaHHOT'O CHMMBOJIA. 3aMeTI/IM, YTO IIPpH BBINIOJIHCHUHA HOI{O6HI)IX KOMaH/, BKIIMHUBAOINUXCs
B COCTaB JaHHbIX, CCTCCTBCHHO, OOJI’)KHA OBITH OOecITeueHa BO3MOKHOCTh MHOT'OKpaTHOI'O (peKprI/IBHOFO) IpCpbIBaHUA
IOpOorpaMmsaIl, TaK KaK BKIIFOYCHHUEC OTACIbHBIX KOMaHJ WX LCJIbIX IOAIIPOrpaMM B COCTaB O6pa6aTLIBaCMOI71 I/IH(bOpMaL[I/II/I
MNPpUBEACT K OCTAHOBKAM OCHOBHOM mporpaMmal.

CuMBOJ rpajiUCHTAa 03HAYACT, YTO CICIYIOUIHEC 32 HUM CUMBOJIBI SBJISIFOTCS T'PaJHUCHTAMU, MTOKA3bIBAKOIIUMU
HaTpaBJICHUE U3MEHECHUS APYTHX MPU3HAKOB; IPU 3TOM MOXET OBITh MPUMEHEH TAKOH, HAPUMEP, COCO0 KOJUPOBAHUS
IPAJMEHTOB: B KAKIOM IIECTUPA3PSTHOM KOJE OJHOTO CHMBOJA MATh PaspsaoB 00O03HAYAIOT TMOPSIKOBBI HOMED
CIMCKOBOTO CJIOBA B JAHHOM y3J1e (He Oounbliie 32), a mecTol pa3psi NoKa3bIBacT HaNpaBlieHHE U3MeHeHUsT — BBepX (1)
na BHEU3 (0).

CeMaHTHYECKHUHW CHUMBOI O3HAYACT, YTO CICHYIONIHE CHMBOJBI, B3ATHIC TapamH, SBIISIOTCS yKa3aTeIsIMHU
CEMaHTUYECKOM CBSI3U TAHHOTO CIIMCKOBOT'O CJOBA C IPYTMMH CIIMCKOBBIMH CIOBAMH JAHHOTO y3ia: MEPBBIM CUMBOJI
MMapel yKas3pIBaeT HOMEP IPYroro CIHCKOBOTO CJIOBAa, a BTOPOW CHMBOJI Tapbhl — CEMaHTHYECKOE OTHOIICHHE.
[IpuMepamMu CeMaHTHUECKUX OTHOIIEHUH MOTYT CITY>KUTh TaKWe OTHOIIICHUS:

a) «OBITh OOBEKTOM»; 3TO 3HAYWT, YTO JAHHOE CITMCKOBOE CJIOBO OTHOCHTCS K CITUCKY, IPEACTaBISIONIEMY
HEKOTOPYIO KaTeropHui0 OOBEKTOB, KOTOPHIC SIBISIIOTCA OOBEKTaMH HEKOTOPOTO IIpOIecCa, OMHUCBIBAEMOIO IPYTHM
CITUCKOBBIM CJIOBOM;

6) «MUMETHh MNPUHIOUIIOM», AAHHOC CIIMCKOBOC CJIOBO IIPCACTABIIACT HEKOTOPYIO KaTCropHIO 00BEKTOB (HOHHTI/IG),
TIPUHITUII JIEUCTBUS KOTOPBIX OIMHUCBIBACTCA NPYTHUM CIIMCKOBBIM CJIOBOM,

B) «HMETh MaTEPHAIIOM»; KaTErOpHus OOBEKTOB, MPEACTaBIIsIeMas JaHHBIM CITUCKOBBIM CJIOBOM, XapaKTepHU3YyeTCs
MaTepHaIOM, IIPEICTABIAEMBIM IPYTUM CITUCKOBEIM CIIOBOM;

I) «UMETh YacThIO»; NAHHOC CIMCKOBOE CJIOBO IPEACTABIIIECT COOOH KaTeropruio OOBEKTOB, COCTABHOH YACTHIO
KaKIIOTO M3 KOTOPBIX SBIIACTCS OOBEKT, MPEACTABIISIEMBIN APYTHM CITHCKOBBIM CJIOBOM.

ITomoOHBIE ceMaHTHYECKHE OTHOIIEHHUS (001mmM yrcioM 10—30) HCHOIB3YIOTCS TIPH MOCTPOSHUN HH(POPMAIIHOHHBIX
SI3BIKOB IS (haKTorpaMIeCKuX MOUCKOBBIX crcTeM. OHM IO3BOJISIOT 00pa30BhIBATH CIIOXKHEIC ITOHATHS, O0JIee MOJHO U
TOYHO OIMCHIBAIOIIAE CBOWCTBA OOBEKTOB, YEM TPOCThIE HAOOPBI OTACIBHBIX HECBA3aHHBIX MEKIY COOOMH
JICCKPUIITOPOB.

Anpeca CBs3H, KaK MPaBUIIO, UMEIOT IMOCTOSHHBIA pa3Mmep (B HamieM mpumepe mo 24 paspsna), HO MOTYT UMETh U
repeMeHHBIN pasMep. OcTanbHbIe JaHHBIE MOTYT UMETh ITIEPEMEHHBIA pa3Mep (pa3psiaHOCTD).

Crioru aHHBIX, 00pa3yeMble M3 HECKOJIbKHX CHMBOJIOB, MOTYT HCIIOJIB30BaThCA JJii 0003HAUCHUS HAMMEHOBAHMIA
00BEKTOB MK aapecoB 3amuceil ((hopMysipoB) ¢ cOOCTBeHHON HH(pOpMaIeii 00 00BbEKTaX, a TAKKE AJIS MMPEACTABICHUS
HaMMEHOBAHUM M 3HAUCHWH NpHU3HAKOB. B ciydae 0003HAaYCHHS HAaUMEHOBAHHH OOBEKTOB MM aIpPECOB COOCTBEHHOM
nHpopManuu 00 OOBEKTaX CIIOIM JAaHHBIX PACIIONaraloTCs B Hadalle y3lda. DTH CIOTH JaHHBIX OyAyT COCTaBIISATH
3aroJIOBOK acCOIMATUBHOTO y3ia. M3 cka3aHHOIO SICHO, YTO pa3Mephl 3ar0JIOBKOB Y3JIOB HE SBIISIOTCS (DMKCHPOBAHHBIMH;
KOHEII 3arojIOBKa OMpEACIIIeTCsS MEPBbIM aaPECHBIM CHMBOJIOM, BCTPETHUBIIHUMCS B JaHHOM y3Jie. 3a 3arojOBKOM y3ja
CJICYIOT CITUCKOBBIC CJIOBA, KOTOPHIC TaK:Ke MOTYT UMETh pa3jvuHbie pa3Mepbl. Kakaoe CIMCKOBOE CIIOBO COCTOHUT W3
OJTHOTO ajpeca CBSI3W W OJHOTO Jeckpumnrtopa (omucarens). AJIpec CBSI3U MPEICTABJISACTCS aJpEeCHBIM CIOTOM
(0OBEKTHBIM, MPU3HAKOBBIM HJTH CTPYKTYPHBIM), @ IECKPUIITOP IMPEICTABIIACTCS CIIOTaMH TaHHBIX.

Crorn JaHHBIX, HCHOJIB3YEMBIC I IPEACTaBICHUS ICCKPUITOPOB OOBEKTOB (HAMMCHOBAHWH M 3HAYCHHM
MIPU3HAKOB), PACIIOJIaralOTCs 32 COOTBETCTBYIOIMMHM aIPECHBIME ciIoraMu. K Ka)aoMy aapecHOMY CJIOTY OTHOCSTCS BCE
CJIOTH JAHHBIX, CTOSIIME 32 HUM, BIUIOTH IO CICAYIOMIETO apecHOro cjiora (Miad KOHIA y3J1a, BKIIOYas M IMPOI0JDKCHUE
y371a).

IIpocThIM IpHU3HAKOM OOBEKTa SBIIICTCS HEKOTOpas IEpPeMEHHAsI, UMEIoas HAaMMCHOBaHKE. JTa TICpeMEHHAsT MOXKET
MIPUHUMATL HECKOJBKO 3HAYCHHWH (HE 0O0s3aTeNbHO 1Ba). 3HAUCHUS Ka)KIOT0 NpHU3HAKa TOJDKHBI UMETh THUCKPETHBIH
xapakTep. Ecnmm mpu3HAKH TIO CBOEH TPUPOAE NPEIACTABISIOTCS HEMPEPHIBHBIMH BEIMYMHAMH, WX 3HAYCHUSA IIPH
MIPOTPAaMMHUPOBAHUN KBAHTYIOTCS, HCXOIS U3 PU3NUECKOTO CMBICIIa ATUX MPU3HAKOB W TOYHOCTH WX TIPEICTABIICHUS.

Kaxaprii mpocToii IpU3HAK COJEPKUT JBE KOMIIOHCHTBI: HAaWMMEHOBaHWE M 3HAYCHHE. DTH KOMIIOHEHTBI MOTYT
0003HaYaTHCSI TIPU TIOMOIIH OJHOTO MIIM HECKOJBKUX CHMBOJIOB. KaXKIBId JECKPUIITOP, CTOSAIIUH 3a apeCHBIM CIIOTOM,
MOJKET MPEICTABIATh, CO00H MO0 MPOCTOM NMPH3HAK, JTUOO CIOXKHBIM, 00pa30BaHHBIN B BHJIE JIOTHYCCKOW (DYHKIIUH
HECKOJBKHUX TPOCTHIX TPH3HAKOB.

AJIpecHBIN CJIOT BMECTE C COOTBETCTBYIOIIMM JCCKPHUITOPOM 00pa3zyeT OJHO CIHHCKOBOE CJIOBO, COOTBETCTBYIOIICE
OTHOMY CIUCKY. Kpome 3aroyioBka M CIIMCKOBBIX CIOB B COCTaB y3JIa MOXET BXOJUTH IIEPEXOTHOE CIIOBO, CITy’KaIee st
MPOAOJDKEHHS JAHHOTO y3j1a B T€X Ciydasx, KOTJia IepBOHAYAIBHO OTBEJICHHOE IOJ JTAHHBIM y3eJ KOJWYECTBO SUeeK,
COCTaBJIIIOIIMX OJHO THE3MI0, OKAKETCS HEIOCTAaTOYHBIM B CBS3M C TOCTYIUICHHEM B IIpoliecce OOpabOTKH HOBOM
accoIMaTUBHOMN MH(MOPMAILIUK O JAHHOM OOBEKTE.

ITepexomHoe CIOBO HAYMHAETCS CHMBOJIOM Hadalla TIEPEXOJHOTO CJIOBA; 32 TUM CHMBOJIOM CIEAYIOT CHMBOJIBI,
KOTOpBIE TPEJCTABIAIOT cOOOH MOJHBINA MPSIMOM aJpec MEepBOM SUYCHKH HOBOTO THE3/Q, SBIISIFOMIECTOCS MPOJIOJDKCHHEM
JAHHOTO Y3JIa.

OOBbeKTHBIEC, CTPYKTYypHBIC U TPU3HAKOBBIE aJpECHBIE CIOTH (afpeca CBS3M) CITy)KaT U IMOCTPOCHUS CIUCKOB U
CIHCKOBBIX CTPYKTYP Pa3JIUYHBIX BUJIOB (OOBEKTHBIX U IIPU3HAKOBBIX).

OOBEKTHBIC ajjpeca CBSI3U CIY)KaT ISl MMOCTPOCHUS OOBEKTHBIX CIHCKOB, T. €. CIIUCKOB OOBEKTOB OMPEACICHHOTO
TUTA, CBA3BIBAIONINX, KaK MPABUIIO, y3JIbI OJMHAKOBOTO (hopmara. B »THX ciorax KpoMe CMMBOJIA THITA aJipeca UMEeTCs
anpec cBs3u. OH yKa3bIBaeT MEPBYIO sIUEHKY APYTOTO y3I1a, HaXOMSIIErocs, Kak IpaBuio, B Toi ke 30He MJI, HO Moxer
YKa3bIBaTh M y3ell, Haxomsamuiics B Apyroi 3oHe. [locime oOBEKTHOTO agpeca CBS3M CTaBHTCS OJWH WM HECKOJIBKO
CJIOTOB NIaHHBIX (C COOTBETCTBYIONIMMH CIIY)KEOHBIMH CHMBOJIAMH), TPEICTABISAIONINX COOON MECKPHUITOp CIIHCKA,
COOTBETCTBYIOIIETO JaHHOMY ajpecy cBsa3u. OKOHUAHUE AECKPUTITOPA OTPENENSIeTCs CIeNyIONIMM CHMBOJIOM aJpecHOTr0
CJIOTa WJIM CUMBOJIOM KOHIIA y37a.

DUKCATOPHI CIIUCKOB — 3TO OTAEIbHBIC TYEUKH, B KOTOPBIX MOTYT XPaHUTHCS: aJIpec Havaja CIIMCKa, YUCIIO YJICHOB B
CIIHICKE, ajpec TOCIEeTHETO YiIeHa CIICKa, O0Iie MPU3HAKK BCEX WICHOB CITUCKA U IPYTHE JaHHEIE.

Bo3moxsbI crinckn 6e3 GpuKcaTopoB; B 3TUX CIIydasx poJib (PHKCATOpa BBIIOIHIET CTPYKTYPHBIA MM MPU3HAKOBBIN
aZipec CBsI3U, HAXOIIIINNCS B y3JIe CIFICKA BBIMIECTOSIIErO YPOBHS, OTCHUIAIONINNA Cpa3y K IEPBOMY WICHY JaHHOTO
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IIOJICIIMCKA.

B nganHOM BapuaHTe acCOLMATUBHOW CIIMCKOBON CTPYKTYphl MOXHO HCIIOJIb30BaTh TaK Ha3bIBa€MblE 3aMKHYTHIE
LICTTHBIC CIUCKH, B KOTOPBIX KOHIIBI CIIMCKOB YKA3BIBAIOTCS IPH IOMOIIM aJpecOB OOpaTHOHM CBs3H, 0003HAYAIOIIHX
ajZipeca COOTBETCTBYIOMIUX (DHKCATOPOB CIIMCKOB. 3aMBIKaHHE LEMHBIX CIIMCKOB 00ECIEeYMBACT BO3MOYKHOCTH MIOBTOPHBIX
LIUKINYECKUX MPOCMOTPOB CIIMCKOB, YTO MOXKET OBITh MCIIOIB30BAHO IS MOBBIIMICHHS YCTOHYHBOCTH PAaOOTHI CHCTEMBI
II0 OTHOIICHHIO K Ciay4daiHbIM cOosM. KpomMe TOro, mpu IOMOIIH ITUKINYECKHX IPOCMOTPOB 3aMKHYTBHIX IIEITHBIX
CIIHCKOB MOKHO CPaBHUTEILHO MIPOCTO HAXOAUTHL IS JO00OT0 YjeHA CIMCKA €ro MpeAIIeCTBEHHUKA, YTO OBIBAET
HEOO0XOAMMO, B YACTHOCTH, TIPY UCKITFOUEHUH YICHOB CITHCKA.

HpI/I TAKOM CII0CO0E OIMpCACICHUA KOHIOB CIIMCKOB HeO6XO,I[I/IMI>I CIICOMUAJIbHBIC CXEMbI, KOTOPLIC 6yZ[yT
ABTOMATUYCCKHU 3allOMHUHATDh aZpecCa (I)I/IKcaTOPOB CIIMCKOB M CpaBHUBATb OYCPCAHBIC aApe€Ca CBA3M B IIPOCMATPUBACMBbBIX
WICHAX CIIMCKa C aIpeCOM qucaTopa. COBHa,[[eHI/Ie 9THUX aAPECOB JOJLUKHO O3HAa4YaTh OKOHYAHHC CITMCKA.

B 00BeKTHBIX, CTPYKTYPHBIX M MPHU3HAKOBBIX ajpecax CBs3H, KaK YK€ OTMEUajoCh, YKa3bIBAIOTCS ajpeca MEepBBIX
STYCEK Y3JI0B, B KOTOPBIX HAXOMATCS CIHUCKOBBIC CIIOBA IPOCICKHBAIOIIEIO CIMCKa. MOXXHO ObLIO ObI yKa3bIBaTh Cpasy
ajzipeca A4eeK COOTBETCTBYIOIIMX CJIOB, YTO 00JIEr4uio ObI IIPOLECC IPOCICKUBAHUS IICITHBIX CIIMCKOB, TaK KaK KaIbIi
ajZipec CBSI3U Cpa3y K& yKas3bIBaj Obl SYEHKY, B KOTOPOH HAXOMMTCS CICAYIOIIMN aapec CBSI3M TOTO K€ CIHMCKa, M T. .
OnHaKo IpH MPOCICKUBAHUU OOBEKTHBIX CITMCKOB, a TAK)KE IPU MEPEX0[axX K MOACIHCKAM C ITOMOIIBIO CTPYKTYPHBIX
WM MPU3HAKOBBIX aJPECHBIX CJIOIOB BCE PABHO HY)KHO MPOBEPATH, KaK MPABHIIO, BCE ICCKPUIITOPBI Y3JI0B, U IOITOMY
OIpe/ieJICHHE COOTBETCTBYIOIIETO OYEPEIHOTO aapeca CBA3M BHYTPHU y3lla HE MOTPEOYET MOMOIHUTEIBHOTO BPEMEHH.
Anpecarsi k€ HEIMOCPEICTBEHHO II0 COOTBETCTBYIOIIMM CJIOBAaM BHYTPH Y3J0B HEyJOOHAa TEM, YTO MPH HAIHMYUH
[IPUPAIIECHUH B y3j1aXx U B Clydae MPOCMOTPOB CIIMCKOB, Y KOTOPBIX CIIMCKOBBIC CJIOBA PACIIOIAraloTCs B MPUPAIICHUSX,
T 00€CIIeYeHHST BO3MOXKHOCTH IIPOBEPKH HadaIbHBIX THE3[ Y3JI0B HEOOXOAMMO UMETh CIELHAIbHbBIC aJpeca 00paTHBIX
[IEPEXO0/I0B OT MOCACIHUX THE3]] K HayaabHBIM THe3/1aM y3i1a. KpoMe Toro, HemocpeacTBeHHas aapecalus Mo CIIMCKOBBIM
CJIOBaM, a He 110 y3J1aM oTpeOyeT Mog00HOr0 Pa3MEeIEHHS CIIMCKOBBIX CIIOB BHYTPH y3JI0B.

IIpu ampecaiiuu K€ CIMCKOBBIX IIEPEXOJ0B M0 HAYAIbHBIM SYEHKaM Y3J0B M OMNPEACICHHM OYEPEAHBIX aapecoB
CBSA3EH 10 OTHOCSIIUMCS K HUM JAECKpUOTOPaM (MM IPH IMOMOIIH CIEHHAIbHBIX yKa3aTeaeii HOMEPOB CJIOB, SUECK HMJIU
OTJEIICHU sTueeK) obecreunBaeTCs 00bIIas TMHOKOCTh B IIOCTPOCHUH y3II0B (cM. mpumMep 4 B § 21). DTH y3IbI gaxke s
00BEKTOB OJHOrO THIIA, CTOSIIMX B OJAHHUX M TE€X JK€ CIHCKAaX, MOI'YT HMETh Pa3IMYHBI COCTaB M MOPSIOK pac
[TOJIO’KEHHUS CIIMCKOBBIX CIIOB. JIJIsT MPOBEPKH BCEX JECKPHUIITOPOB B y3llaX HE TpeOyeTcs BBOIUTH aapeca OOpaTHBIX
IepeXoJ0B OT IIOCICAHUX THE3A K HadaJbHBIM THE3JaM, TaK KaK IIPOCMOTP Y3JI0B 6YIICT BCerga MATH B OJHOM
HanpaBJICHUA — OT HayaJia K KOHILy y3ia. Kpome Toro, ajpeca MepBbIX SYEEK y3JI0B, YKa3bIBa€MbIe B KaUeCTBE aPECOB
CB;I3eI>'I, 6YI[YT OJHHUMHU U TEMMU KE JIA BCCX CIIy4acB OTCBUIOK K JAHHOMY Y3J1Y U IIO3TOMY MOI'YT HCIIOJIb30BATHCA TAKXKE
B KaQUCCTBC 3aKPCIIJICHHBIX 3a JaHHBIMU O6’beKTaMI/I MAalIMHHBIX HAUMECHOBAaHUH.

ITocTpoenne MONCKOBLIX iepPeBbeB

ITouckoBbIe JepeBbsl B paccMaTpUBaeMON aCCOIIMATUBHON Y3JI0BOM CTPYKTYPE MOTYT HCIIOIb30BaThCS Ha PA3TUYHBIX
YPOBHSX 3TOH CTPYKTYpPHI IS OOpa3oBaHHUSA IPHU3HAKOBBEIX CTPYKTYpP. OTCBUIKA K TIOMCKOBBIM JIEPEBBIM BEPXHHUX
YPOBHEH MPOU3BOIUTCS IPH ITOMOIIN CIICIHAIBHBIX (PUKCATOPOB; B (PHKCATOpE YKa3bIBacTCS aapec IEepBOrO UiIcHA
MTOACIHICKA BEPXHET0 YPOBHS JAHHOTO IMTOMCKOBOTO JepeBa (MPH IMTOMOIIN MPHU3HAKOBOTO ajapeca CBSA3H) U ISCKPHUIITOP
3TOTO JIepeBa.

®dukcatopel caMH MOTYT COCAMHATHCS B IICMHBIC OMHMCKH IPH IOMOINM BTOPOTro azapeca cBs3H. OTCBUIKH K
ITIOMCKOBBIM JEPEBBIM HE BEPXHETO YPOBHA OCYIIECTBISIOTCS IPH IIOMOINM IPHU3HAKOBBIX aJpPECOB CBS3M. 3a
MIPU3HAKOBBIM aJ[PECOM CBSI3M CTABUTCS TAKKE MECKPUIITOP JAaHHOTO ITOMCKOBOTO JepeBa.

Camu TIOMCKOBEIE NEPEBbS MOTYT CTPOHMTHCS, TaK K€ KaK M acCOIMATHBHBIC Y3JIBI, IO THE3MOBOMY CIIOCOOY: IS
ITOCTPOEHUS JIepeBa BEIOMPACTCS SIMHUIHOE THE3MI0 MOCIICIOBATEIIBHBIX STYCEK U BCE TIOJICITUCKH JIepeBa, 00pa3yeMbIc B
JIAHHBIA MOMEHT, pa3MEIIaloTCs B 3TOM THe3/le. B mambHeHIeM 1epeBo MOXKET HapalluBaThCs MOIICPEBhIMH, KOTOPHIC
MOTYT pa3Memarhcs JM00 B JAHHOM CIMHWYHOM THe3lle (€CIM B HEM €CTh €Ile MECTO), JTUOO B NIPYTuX THe3lax,
SIBJISTFOIIMX CST TIPUPANIEHUSIMA JaHHOTO THE3/A.

Jns ykazaHus TEpexX0J0B MEXAY WICHAMH ITOJCIHCKOB M MEXKIY CIIHUCKaMH W IOACIHCKAMH BHYTPH ITOMCKOBOTO
JepeBa MOXET HCITOJIB30BaThCSA KakK IpsiMas, TaKk M OTHOCHTENbHAs ajpecanus. Tak Kak Bce WIECHBI dTHUX IMOJCIHCKOB
OyIyT HaXOAWTHCA, KaK MPAaBHIIO, B OJHOM €IWHUYHOM THE3[Ee, TO aapeca CBSI3M MOTyT MMETh HEOOJBIIOE YHCIIO
paspsoB (6 wim 12). B To ke Bpems 1)1 Y4JICHOB MOJICIHCKOB ITOMCKOBBIX JIEPEBHEB HE HMEET CMBICTIA UCITOIh30BaHUE UX
aJpecoB B KavyeCTBE MAIMHHBIX HAWMMEHOBAaHWM, YTO OBIBA€T HYXXHBIM JUIS Y3JI0B, NPEACTABISIONMIHNX OTACIbHBIC
00bekThI. [103TOMY OTHOCHTENIbHAS ajpecaliisl B JaHHOM clydyae He UMEET HEJ0CTaTKa, CBA3aHHOTO C HEBO3MOXKHOCTBIO
HCIIOJIb30BaTh OTHOCHTEIIBHBIE aJpeca B KaueCTBE HAMMEHOBaHHMI OO0OBEKTOB. B mojcruckax HIDKHUX YpPOBHEH AepeBa
JUIS. OTCBIJIOK K (hPUKCaTOpaM OOBEKTHBIX CIIMCKOB MOTYT HCIIOJB30BAThCS TaKyKe OTHOCHUTEIBHBIC aapeca, Tak Kak 3TH
(hukcaTopsl OyAyT pacronaraTthCs B TEX ke rHe3nax. B (rkcatopax 00beKTHBIX CIIUCKOB IS OTCHUIOK K IIEPBBIM WICHAM
O0OBEKTHBIX CIMCKOB HCIOJB3YIOTCS IOJIHBIC TpsMbIe aapeca (OObEeKTHBIC ajapeca CBs3u). Kakaplid WieH MOACIHCKA
JiepeBa MPeJICTaBISIET COO0M OJTHO CITMCKOBOE CIIOBO M COCTOUT M3 JABYX aJPECHBIX CJIOTOB M HECKOJIBKHUX CJIOTOB JaHHBIX.
IIpr TOCTpPOGHHM TOWCKOBBIX JCPEBLEB HCIIOJIL3YIOTCS aApPECHBIC CIOTH TpeX THUIOB. Ka)xjgoe cIIOBO HauyWHAETCS
CTPYKTYPHBIM aJIpECOM CBS3H, YKa3bIBAIOIIUM B JTaHHOM CiIy4ac aapec (OTHOCHUTEIBHBIN) CIACAYIOMIErO YieHa TaHHOTO
MOJICTIMCKA. 3a 3TUM aJIpecoM HJIET CJOr (CIIOTH) MaHHBIX, MOKAa3bIBAIOIIMM 3HAUEHWE IPHU3HAKa, COOTBETCTBYIOIICE
JMAHHOMY YIEHY ITOJCITHCKA. 3aTeM CIIeIyeT NMPH3HAKOBBIN ajapec CBSA3M, YKa3BIBAIOMIUN ampec (To)Ke OTHOCHTEIBHBIHN)
IIePBOTO UiICHA IOACIHCKA, OTBETBIAIOMIECIOCS OT JAHHOTO 4ieHa. 3a MPHU3HAKOBBIM aJpPECOM CBSI3U CTaBUTCS CIIOT
JMAHHBIX, ITOKA3BIBAIOIINKA HAMMCHOBAHHE TIIpH3HAKA, II0 KOTOPOMY CTPOHMTCS OTBETBIISIOIIMMCS TOJCIHCOK. B
MTOACIMCKAX HIDKHETO YPOBHS BMECTO NMPHU3HAKOBBIX aIpPECOB CBS3U CTABATCSA OOBCKTHBIC anpeca CBS3H, SBIISIOIIHECS
angpecaMu (TOKE OTHOCHTCIIBHBIMH) (DUKCATOPOB OOBEKTHBIX CHHCKOB. TakuM 00pa3oM, B ITOMCKOBBIX IEPEBBAX B
OTIIMYHE OT Y3JIOB JBE COCTABHBIE KOMITOHCHTBI Ka)KIIOTO JACCKPHITOPA PACIIOiaraloTcs He BMecTe (PSIOM — B OTHOM
CITHCKOBOM CJIOBE), a pa3Je/ICHbl: HANMCHOBAHNE NpHU3HAKa HAXOAWTCS B WICHE IMOACIHCKA BBIMIECTOSAIICTO YPOBHS, a
3HAYCHHS OSTOTO MpPH3HAKa YKa3aHbl B WICHAX OTBETBIBIIOMICTOCS TMoACIHCKa. KOHIBI MOACTIHCKOB (HDHUKCHUPYIOTCS
ITOCTAaHOBKOM B CJIOBE Ha IIEPBOM MecTe (T.€. BMECTO CTPYKTYPHOTO ajpeca) aapeca oOpaTHOU CBSI3H.
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IIpuyem B KauecTBe aapecOB OOpPATHOM CBSA3M BCETa YKa3bIBAIOTCS IMOJHBIE MpsAMbIe aapeca. [Ipn HeoOX0oauMOCTH
MPOJIOJDKEHUST KaKOro-In00 IMOACIKMCKA IOMCKOBOIO JepeBa U OTCYTCTBHH MECTa B JJaHHOM THE3JI¢ BMECTO YKa3aHHOTO
azpeca OOpaTHOH CBS3M CTaBUTCA CHMBOJ IEPEXOAHOrO ajapeca, a 3a HUM — CTPYKTYPHBIH ajapec cBs3u. Takoe
coueTaHue IBYX MOIPSA UAYIIUX CHMBOJIOB (IIEPEXOJIHOIO U CTPYKTYPHOTO aapecoB CBI3M) OYIET CBHACTEILCTBOBATH O
TOM, YTO CIEAYIOIINE CHMBOJIBI O00Pa3yOT OTHOCHTEIbHBIA aapec CICAYIOIIEro uWieHa 3TOr0 IMOJCIHCKA, KOTOPBIH
HaxOJIUTCSA HE B JAHHOM, a B JpyroMm rue3zae. [omHBINA IpsSMOM aapec 3TOro 4ieHa ONmpeaeseTcs MyTeM MpUOaBICHHUS
YKa3aHHOTO OTHOCHUTEJIBHOrO aapeca K HadallbHOMY aJpecy CIEOyIOIIero rHe3la, YKa3aHHOMY B IIEPBOH IIOJOBHHE
MepBOMH suekku ((hHKcaTope) JTaHHOTO THE3/A.

PaccMoTpeHHass cHcTeMa OpraHM3alMd acCOLMATUBHOM HMH(POPMALHMKU IIO3BOJIIET CTPOUTH MHOIOYPOBHEBBIE
ACCOIMATHBHBIE CTPYKTYPBI, B KOTOPHIX OT OJHOTO MIIM HECKOJIBKHX ITOMCKOBBIX AEPEBHEB OTXOAAT OOBEKTHBIC CIIUCKH,
00pa3oBaHHBIE y3JIaMH, OT KOTOPBIX, B CBOIO OYepelb, MOI'YT OTBETBIATHCS HOBBIC CTPYKTYPHI KaK OOBEKTHBIC, TaK U
MPU3HAKOBBIE H T. 1.

Jlnst yckopeHus morcka 0OBEKTOB ¢ 3aJaHHBIMH IIPU3HAKAMH M IIPUIAaHUs TIOMCKY HAIpaBIEHHOTO XapaKTepa MOXHO
CTPOUTH ACCOLMATHUBHEIE Y3IIbI TAKMM 00pa3oM, 4TOOBI BCE JECKPUIITOPHI PACIIONAralMCh B y3jaX HOIAPS B IMOPSIKE
yOBIBaHMS WX Ba)KHOCTH: B HAYaJbHOM YACTH Ka)X[Oro y3la OyIyT pacmoiiaratbCs BCE JECKPHIITOPHI, a B KOHEYHOM
4acTH — BCE ajpeca CBSI3UW. BMecTe ¢ KaXXABIM aIpecoM CBSI3M PAaCIIOaracTcsl JOMOJIHHTENBHBIN yKa3arelb
JIECKPUIITOPOB, IOKA3BIBAIOIIMKA, K KaKHM JECKPHUIITOPAM OTHOCHTCS JTOT aapec CBS3W. AJpeca CBSA3HM JIOKHBI
pacrosaraTbCs B MOpsake yObIBaHHS 3THX yKa3aTeseH, paccMaTpUBaeMbIX KaK JBOMYHBIC YHCIIA.

B camux ykasaremsx IECKPHIITOPOB OTHENBHBIE Pa3psiibl COOTBETCTBYIOT OMPEACIEHHBIM IECKPHITOpPAM, IPHYEM
CaMblii TIEPBBIM pa3psii COOTBETCTBYET IEPBOMY (Hambollee BaKHOMY) IECKPHIITOPY, BTOPOH paspsig — BTOPOMY
JECKPUITOPY U T. 1. IIpHM BKIIOYEHHH HOBOT'O OOBEKTa OH BBOJIUTCS B TaKHE€ MECTA CIIHCKOB, YTOOBI OBITh KaK MOKHO
Ommke K 00beKTaM, 001aJa0IHM HaHOOIBIITHM YHCIIOM OIIMOOK ¢ HUM AeCKPUNTOPOB. OTBETBISIONIHECS MTOACINCKH B
9TOM Cy4ae JOJDKHBI OTXOOHUTH MPOCTO OT y3I1a, 0€30THOCHTENIBHO K KAaKOMY-IH0O afpecy CBS3U HIH ICCKPHUIITOPY;
MIO3TOMY BCE OTCBUIKH K IMOJACIUCKAM MOTYT PacIiojiaraThCs MOPST B KOHIIE y3Ia.

HemocrarkoMm Takoro croco0a sSBIS€TCS IOMOJHUTEIBHBIA PacxXod MaMsTH IOJ KOABI yKa3zaTelaeH IeCKPHIITOPOB,
OJTHAKO OH MO3BOJISIET OCYIIECTRIISTH MEPEX0/IbI IO OMMCKAM C YU4ETOM MHOTHX JECKPUIITOPOB.

HexoTopble 3aMevaHus M0 pa3sMelleHUuI0 ACCOIMATUBHBIX CIIMCKOBBIX CTPYKTYP Ha ML

Kak yxe ynoMuHamoch, B TaHHOM BapHUaHTE CHCTEMBI MPOTPAaMMHUPOBAHUS UCIOJB3YIOTCS aJpeca CBSI3U, KOTOPHIC
SIBJSIIOTCSL TIONHBIMH TIPSIMBIMH  aJIpecaMH  STYeeK TaMATH B MPEJesiax BCEro aapecyeMoro obbeMa. OTH anpeca
00€eCIeUnBAIOT BO3MOXHOCTh MEPEXOIOB MEXIY JIIOOBIMU NIByMS sSuciiKaMH B IpeeliaX yKa3aHHOro 0ObeMa MaMsITH.
[Ipu cymiecTBYIONIMX 3alIOMUHAIONINX YCTPONCTBAX OOJbIIHNE 00heMbl MH(GOPMAIIMM MOTYT PacIojiaraThCs TOJIBKO HA
MJI, nostomy B mporiecce paboThl HEOOXOAMMO OCYIIECTBIATH MEPHUOIUICCKYIO Mepenuch nHbopmarmu Mexxy ML u
O3YV. Tak kak uHpopManus Ha MJI pacmosaraercs 30HaMH W IEPENUCh MPOU3BOAUTCSA 30HAMH, TO IJIS COKpAIICHUS
KOJIMYECTBA Mepenuceil 1eIecoo0pa3Ho CIHUCKOBBIC CTPYKTYPHI TaKXKe pacrojarath mo 30HaM. [[1s 3Toro MoxeT OBITh
MIPEUIOKEH TaKo# croco0. Y3Ibl, OTHOCSIIUECS K OJHOM CTPYKType (CIHCKY), pa3MeIialoTcs B OQHOW 30HE; MPOCMOTP
OOBEKTHBIX CIHUCKOB JaHHON CTPYKTYpPBI OyAeT MpoucXoauTh Npu BbizoBe B O3Y nmanHol 30HBL [TocTpoeHue kaxmoi
HOBOM CTPYKTYpHI II€JI€CO00pa3HO HAYMHATH B HOBOM  30HE, HE [OXKHUIASACh 3alMOTHEHHS paHee HadaThIX 30H
(3armoHsAeMBIX IPYTHMH CTPYKTypamu). Takum 00pa3om, B Iporiecce padboThl 3anoyiHeHrne MJI OyaeT UaTH MmapajiebHO
0 HECKOJILKUM 30HaM. [Ipu TakoM 30HHOM MPUHITUIIE PACTIONOKEHHUS Y3IIOB JUISI KaXKIOU 30HBI JOJIKHA CTPOUTHCS CBOS
LENb CBOOOMHBIX THE3I.

IIpu modHOM 3amOJIHEHWH 30HBI M TPOJOJIKEHHUH CIHUCKOBBIX CTPYKTYP B APYTYIO 30HY B IEPBOH MOTySUCHKE
MEpPBOM SAYEUKH 30HBI JIOJDKEH CTaBUTHCA YCIOBHBIM KOJI MCUEPIAHUSl JAHHOW 30HBI, a BO BTOPOM MONySAUeUKe 3TOU
SIMEUKY TOJDKEH YKa3bIBATHCS HOMEP CIIEAYIOIICH 30HEI, SIBIISIFOIICHCS MPOAOHKCHIEM TaHHOM 30HBL.

§ 18 ACCOUMNATMBHOE MPOIrPAMMMPOBAHWME ONA YIIPABJTAOWMX MALLVH

OCHOBHBIM OTJIMYUEM 3aj]a4 aBTOMATUYECKOI'O YIPABICHHS OT 3aJia4 HAKOIUICHUS U MOWCKa HAYYHO-TEXHHYCCKOU
nH(pOpMaIMH SABISCTCS OOJbIIAs ONPEIACICHHOCT, B COCTaBe M XapakTepe oOpabarbiBacMmoii umH(opMaruu. Ilpu
pelreHuy 3afad ymnpasieHus Ha DL[M mMeercss BO3MOKHOCTh 3apaHee ONPEAeIATh OKHIAEMBbIH COCTaB CIIMCKOB U
CIIMCKOBBIX CTPYKTYD, B KOTOPBIX JOUKHBI (PHMKCHPOBAThCS OOBEKTHI, COCTaB M IUIAHUPOBKY ACCOLUATHBHBIX Y3JI0B U
(hopmyIpoB (3amuceit) 00BEKTOB. Y3IIbI U (OPMYJIIAPHI IIPH ATOM HMEIOT OOBIYHO HEOOJIBITHE pa3Mephl, H IIOITOMY HX
LeIeco00pasHo [eNIaTh COBMEIIEHHBIMUA IOAOOHO TPYIIOBBIM sSYeHKaM @IOpH OOBIYHOM IMPOrPaMMHUPOBAHHH.
AcconyaTUBHBIE Y3IIbI B HOPMYJIAPEL A1 00BEKTOB Pa3sHBIX THUIIOB MOI'YT OBITH Pa3IMYHBIMHU, HO IJIS BCEX OOBEKTOB
OJIHOTO THIIA OHH JOJIKHBI MIMETh OJJUHAKOBBIN (hopMar.

Tak kak coctaB (HOpPMYISIPOB OOBEKTOB 3apaHee JKECTKO (DHKCHpPOBaH, TO MJIsI TOWCKA OOBEKTOB MOMKET
HCIIONB30BaThes JIF00ast nHpopManus, coxepxkamascs B dhopmysape. [Ipu 3ToM Kak OBl CTHpaeTcs pa3sHUIlA MEXITY
acCOIIMAaTHBHON M COOCTBEHHON MH(OpMAILIMEH, 3aKII0UCHHON B popMysipaXx o0beKTOB. Bes aTa HHpOpMAIUI MOXKET,
[0 CYIIECTBY, HMCIIOJb30BaThCS KaK acCOLMaTHBHAS;, BCE 3aBHCHT OT KOHKPETHOIO aJrOpHUTMa IOMCKa 00beKTOB. B
OJIHUX CITy4YasX OIHHU U TE K€ JaHHbIC 00 00BEKTax MOTYT UCIIOJb30BATHCSA KaK MX MPU3HAKU IPH IOUCKE, a B APYTUX
CJIy4asix 3TH JaHHbIC OYyT UCIIONB30BATHCS JJIsl BEIYUCIICHUH, CIIPABOK U T. 1.

3apaHee yCTaHABIMBAETCSA COCTaB THUIIOB OOBEKTOB M MAaKCHMAJIbHBIC OXKHIaeMble KOJHUYECTBA OOBEKTOB KaXJIOT0O
TUNA. YKa3aHHas ONPEACICHHOCTh B MIOCTAHOBKE 3aJ[aud MO3BOJISET OCYIICCTBIAThH MPEABAPUTEIILHOE PaCIpeIeiCHUe
(mIaHUpoBaHKE) ONIEPATUBHOM MMAMSTH, YTO YIIPOIIAET peaaru3aliio aCCOIMATUBHEBIX IIPHEMOB IIPOrpaMMHPOBAHHUSL.
CucremMa MaMsTH acCOLMATUBHBIX YIPABIISIONINX MAIIIMH B 00IIEM CiIydae BKIIIOYAeT B ¢e€Osl TPH THHA YCTPOMHCTB:
1) mamars komans (I1K);

2) omneparuBHasg namsath (O3Y);
3) BHEMIHSIA MaMATh HAa MAarHUTHBIX JeHTax (MJI) mwm 6apabdanax (Mb).
BHenmHss naMsITh CIYXKHUT JUTS XpaHeHus HHQOpMAaIlNY, He YIaCcTBYIOIICH B TAaHHBIH MOMEHT B Tpoliecce 0OpabOTKH.
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MosxHO OBUIO OBl B MPHUHIMIIE UMETh OOIIYIO ONMEPATUBHYIO MaMATh JJIA KOMaHJ MpOrpaMMbl U HHGOPMAIUH, HO,
YVUUTBIBAs, YTO MPOrpaMMa B YKa3aHHBIX aCCOIMATUBHBIX YIPABJISIONINX MAITHHAX, KaK [TPABIIIO, SBIISETCSI HEM3MEHHON
Y YTO OJTHOCTOPOHHHE (eppHUTOBBIC 3Y 3HAUMTEIILHO SKOHOMUYHEE W HAJICKHEe OomepaTuBHBIX 3Y, 1eIecoo0pa3Ho It
XpaHeHUs MPOrpaMMbl UMETh CHeIHaIbHble OAHOCTOpOoHHUE 3Y. KpoMe TOro, HEeKOTOphIE MOCTOSHHO UCIOJIb3yEeMEbIC
KOHCTAHThI, TAaOJUIIBI, CIIMCKH U CHHCKOBBIE CTPYKTYPBI TAaKXKe IEIeCO00pa3HO XpaHHUTh B ogHOCcTOpoHHHX 3Y. [Ipu
atoM vacth O3Y Oyner 3aMeHSThCs 3TUM 0HOCTOPOHHUM 3Y. COOCTBEHHO OIEpaTUBHAS MAMATh B PaCCMATPUBACMBIX
MalnHaxX (yHKIMOHAIBHO JACITUTCS Ha TPU OCHOBHBIE O0JIACTH:

a) pabouyro 001acTh, CoJepiallyl0 padouyue SYECHKM W KOHCTAHTBI, dTa O0JIACTH OOBIYHO pacroJiaraeTcs B
HaYaJIbHOW YacTU OIEPATUBHOM MaMATH C TEM, YTOOBI OOpalleHHe K suYeiikaM 3TOM 00JacTH OCYIIECTBISIIOCH IO
MPSIMBIM aJIpecaM, UMEIOIIUM TY K€ Pa3psiIHOCTh, YTO U OTHOCHTENBHBIC apeca, KOTOpbie OYAyT UCIOIB30BAThCS IS
oOpallleHHii B APYTUX 00JIACTAX MAMSTH;

0) 00JacTh aCCOIMATUBHBIX Y3JI0B B (POPMYIIIPOB OOBEKTOB;

B) 00JaCTh MOMCKOBBIX JCPEBHEB U (PUKCATOPOB CIHCKOB.

[TocTosiHHBIE TIOMCKOBBIC JCPEBbs IUIAHUPYIOTCS 3apaHee; M IEePEeMCHHBIX IIOWCKOBBIX JICPCBHCB 3apaHee

OIIPECACIIACTCA YUCIIO ypOBHefI U CUCTEMA KOIWPOBAHUA MPU3HAKOB, COCTAaB K€ IIPU3HAKOBBIX IMOJCIIMCKOB 3apaHCC HE
OIIPCACIIACTCA. Ot MNOACIIMCKHA 06pa3y10T051 ABTOMAaTH4YCCKHU B XO0A€ 06pa6OTKI/I JaHHBIX.

B omuceiBaeMoOi cXeMe OpTraHM3aM IMaMSITH AaCCOIMATHBHOW YNIPABIAIONMICH MAIIMHBI HEOOXOIUMO ¢
MIpEABAPHUTEIHLHOE pacipeneacHie OJ00H0 TOMY, KaK 3TO JeIacTCs I OOBIYHBIX BEIYMCIUTEIBHBIX MAIIIHH.

[IpuMeHeHue acCONMAaTUBHOTO MPOTPAMMHPOBAHHMS B 3TOM CIy4Yae UMEET IICNIbI0 O0SCIeUuTh 00Jiee BBICOKYIO
CKOPOCTh pelIeHus WH(OPMAIMOHHO-JIOTHYSCKHUX 3a7ad, YIPOINECHNE JTOTMYSCKON CTPYKTYpPHI IpOrpaMMbl U Ipoliecca
nporpaMmmupoBanus. IIpu paccMOTpeHHM OpraHM3alldd MaMSITH AacCCOIMATHBHBIX YIPABIAIOMINX BBIYUCIHTEIbHBIX
MAaITHH MOYKHO UCXOIUTh M3 TOTO, YTO 00BEIUHCHHE OOBEKTOB B CIIMCKH OYIET IMPOM3BOIUTECS CTPOTO MO MPHUHIIAITY HX
OHOPOAHOCTH. OTO 3HAYUT, YTO B OJHOM CITUCKE MOTYT COCTOATH TOJBKO OOBEKTHI OJHOTO THIIA, HMEIONINE
OJIMHAKOBBI COCTaB aCCOIMATHBHBIX y3JI0B M (OPMYJIIpOB ¢ cOOCTBEHHOH MHMOpMaruei. B momcmnuckax, oTXOASMIIHX
OT 00BEKTOB JAHHOTO CITHCKA, MOTYT OOBCIHHATHCS B O0IIEM CiTydae M OOBEKTHI APYTHX TUIIOB, HO B KaXJIOM OTICITHBHOM
MTOACIHCKE MOTYT COCTOSITh TOJIBKO OOBEKTHI OJHOTO THIIA.

Ecnmu cumrarh, 4TO BCE acCOIMATHBHBIC Y3JIBI M (HOPMYJISIPEl OOBEKTOB OAHOTO THIA OYyAYyT pa3sMemaThCs B OTHOM
ACCOIMATHBHOM 30HE IMAMSITH, TO IS aApecalliy MepexoI0B MEKIy YiICHAMH OJHOTO CITUCKAa MOKHO OyaeT IPHUMCHHTH
CIIOCO0 omHuocCumenvHoll uHOeKcHol aodpecayuu. BpIOOp 3Toro cmocoba aapecanmuud 0OYCIOBIMBAETCS, BO-TIEPBBIX,
Hagu4ueM 3apaHee (DUKCHPOBAHHBIX pPa3MEpPOB 30H M, BO-BTOPHIX, HaIWYHEeM 3apaHee (HKCHPOBAHHOTO COCTaBa
ACCOIMATHBHBIX y37I0B. M3MeHsIsI MHACKCHBIN (0a3MCHBIN) aapec 30HBI, MOXXHO IIPH HEOOXOIUMOCTH PACIIoaraTh 30HY B
mo00M MeCTe OIEpaTHBHOW, MaMATH, HE HapyIIas MMEepeXo0B BHYTPH CITUCKOB M CIHCKOBBIX CTPYKTyp. [IpnMmeHeHwme
OTHOCHTEIIFHOM aJipecalyii BHYTPH 30HHI (10 OTHOIICHHIO K 0a3UCHOMY aJpecy 30HbI) MMO3BOJISCT CyIIecTBEHHO (Ha 30—
40%) cOKpaTUTh Pa3psSAHOCTh AJPECOB CBSA3M B CITMCKAX I10 CPaBHEHHUIO C MOJHOM MPSAMOMN ajpecaliiei.

CoBMmereHHbIE (HOPMYJISIPEI U ACCOIIMATUBHBIC Y3TBI MBI OylleM B NajgbHEHIIEM Ha3bIBaTh JJII KPATKOCTU IMPOCTO
hopmynsipaMu 00BEKTOB (B UX COCTaBe OYJIET HAXOIUTHCS OMPEIeICHHOS YHCIIO CITUCKOBBIX CJIOB, a TaK)Ke COOCTBEHHAS
nHpopMmarus 06 o0beKTe).

BHyTpH acconuaTuBHOM 30HBI (OPMYIISIPBI OOBEKTOB MOTYT paciojiaraTbcsi ABYMsI crioco0amu:

a) nocaedosamenvro 1Mo HOPMYJIpaM; MPH dTOM KaXAbIH (GOpMyIIIp 3aHHMAeT TPYIIIY IOCISIOBATEIbHBIX SUCEK
MaMATH 1 (OPMYJISIPBI PACIIOIaraloTCs OIUH 3a APYTHM;

0) napannenvHo MO CIIOBaM, B BHJIE TIOJ30H, 00BEIUHSIONINX OJHOTUITHBIC CI0Ba (DOPMYJIIIPOB Pa3IMYHBIX OOBEKTOB.
[Ipu 3TOM acconuaTHBHAs 30HA JIEIUTCS HA HECKOJIBKO MOA30H COOTBETCTBEHHO YHCIY CIIOB B (opmyrsipe. B meproii
MTOJI30HE PACIIOIAraroTCsl BCE MEPBBIC CIIOBA BCeX (OPMYJISIPOB OOBEKTOB; BO BTOPOU MOA30HE PACIOIAralOTCsl B TOM KE
MOPSIZIKE BCE BTOPBIE ClI0Ba (DOPMYIIIPOB OOBEKTOB H T. II.

Tax kak Bce (GopMysapsl OOBEKTOB OJHOIO THIIA OJUHAKOBBHI, T. €. CIHCKOBBIC CIIOBA, OTHOCSINHECS K OJHOMY
CIIMCKY, PAacIIoJIaralOTCs B HHUX Ha OJMHAKOBBIX MECTaX, TO HCIIOJNb30BaHUE MapaUIeIbHOIO CIoco0a pacroIOKEHHS
HH(pOpPMAIMK JaeT HEKOTOPOEe YIIPOINCHHUE CXEM aApecalldd MPH IPOCMOTPax CIHCKOB. IIpH 3TOM mepexomsl MExXIy
YIeHaMH OIHOr0 CIHMCKa OyAyT OCYINECTBIATBCS B IpPEACIaX TOJABKO TOH IIOA30HBI, B KOTOPOH HAaXOISTCS
COOTBETCTBYIOIIHE CIIUCKOBBIE CIIOBA. B 3TOM cilydae pa3psaHOCTh aApecoB CBA3M OyIET ONMPEneIITbCsI MaKCUMAIbHBIM
YHCIOM SY€EK, HMMEIOIIMXCSA B IOA30HE, W JIA IEPEXOJ0B MEKIY y3daMM B KadeCTBE aapecOB CBA3H MOIYT
HCTIOJIb30BaThCs COKPAIICHHBIC OTHOCHTEIBHBIC ajipeca.

Boo0r11ie TOBOps, MOKHO MCIOJIB30BATh TAKYIO K€ COKPAIICHHYIO Pa3psIHOCTh aapECOB CBS3M U IIPH PACIIOIOKCHHH
JAHHBIX IOCIIEA0BAaTEIbHO 1O (opMynsipaM  O0OBEKTOB, HO IS 3TOI0 HEOOXOAWMO IPH KaXKIOM OOpAaIeHHH K

OYEPEIHOMY 4WIEHY CIHCKAa II0 OTHOCHUTCIBHOMY aJpecy CBs3HM, YKa3aHHOMY B (opmyispe, BbIpabaThIBaTh
JICHCTBUTEIBHBIN OTHOCHTEIBHBIN aIpec IMyTeM YMHOMXKCHHS YKA3aHHOIO ajJpeca CBA3M Ha YHCIIO sYeeK B GopMyJIsipe U
npuOaBICHUS OTHOCHUTEIBHOTO HOMepa siueiiku BHyTpu (opmyispa. [Ipu JaHHOM PAacCMOTPEHHHM MBI JejaeM
JOIyIIEHHE O TOM, 4YTO CJIOBa BHYTpH (OpPMyJsipa pacloyiararoTcss B OTACAbHBIX sueiikax. OmHako crmocod
pacrnojokeHuss WHpopManmuu 10 (GopMyJspaM, COOTBETCTBYIOIIMM OTAEIbHBIM OOBEKTaM, O0OJaJaeT psaoM
CYLIECTBEHHBIX MPEUMYIIECTB C TOYKHM 3PEHUS THOKOCTH HCIOAb30BaHUS 00beMa IMaMSITH, OTBEIACHHOIO IO
ACCOIMATHBHYIO 30HY, M IIPOCTOTHI OOpalleHus K Pa3InYHON HMH(OPMAIMH, OTHOCAIICHCS K OJHOMY U TOMY e
00bekTy. Ilpu pacmonokeHuu Mo (GopMysIsIpaM MbI MOKEM B IIHPOKHX Mpeaeiaax MEHSTbh pa3Mep 30HBI JaXe B
MIPOLIECCE BBIYMCIICHUN, MCIIONB3YsA €€ HIKHIOI YacTh IO APYryr HHMOPMAIUIO, YTO TPYAHO CACIaTh INPH
MmapajielbHOM (ITOCIIOBHOM) 3alOJIHEHUH 30HBL [Ipu pacmoiioxkeHun Bcel mHbOopMaUu 00 0JHOM OO0BEKTE B OJHOMN
rpyIIe siueek, oopalieHre K 00l BeTuuuHe BHYTPH (HhOpMYJIIpa MOXKET OCYIECTBIATHCS 3aJaHieM HOMEpPA CTapIIero
paspsiia 9TO¥M BEJIMYMHBI 110 OTHOIICHHIO K Hadany (opMylisipa W yKa3aHHEM KOJIMYECTBa pa3psaoB. Beck dopmysisap
MOJKET pacCMaTpHUBAThCs Kak ojHa 0oJbinas sueiika. [Ipu mocTpoeHHH cXeM BBIPAOOTKH JCHCTBUTEIBHBIX aJpEecOB IS
IIPOCMOTPOB CIIMCKOB CJIEAYET MMETh B BHAY JBa OOCTOSTEILCTBA. BO-IEpBBIX, €CIIM pa3Mepbl (GOPMYJISPOB AeIaTh
KpaTHBIMH JBYM, TO YMHOXXCHHE OTHOCHTEIBHOIO aapeca CBS3M Ha CTEICHb JBOHKH OYIET CBOOUTHCS K IPOCTOMY
capury. Bo-BTOpBIX, IPOCMOTPBI CIIUCKOB OyIyT COMPSKEHBI, KaK IMPaBHIO, ¢ KAKUMH-TO MPEOOpa30BaHUSIMM KM
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MIPOBEPKAMHU BEITUYHH, OTHOCSIIMXCSA K KKIOMY MPOCMATPUBAeMOMY WieHY crmucka. [loaToMmy mporecc BBIpaOOTKH
OUYEPEIHOI0 ajpeca Jjis 0OpallleHus K CICAYIOIIEeMY WICHY CITMCKAa MOYET OBbITh COBMEIIEH BO BPEMEHH C YKa3aHHBIMH
MIpOBEpKaMU U IpeodpazoBaHusMH HHGOpManuK 00 OO0BEKTaX M HE 3aMEIIUT OOIIero mpoiecca 00paboTKH
nH(pOpMaIHIH.

Kak YIIOMHHAJI0Ch BBIIIC, B IMOACIHMCKAX, OTXOAAIIHUX OT HEKOTOPHIX YICHOB AJAaHHOI'O CIIMCKAa, MOT'YT O6’beI{I/IHHTbC$I
O6BCKTBI APYIrux THUIIOB, IIPUYEM B KaXXIO0M KOHKPCTHOM CIIMCKE HJIM ITOACIIMCKE GYI[}/T O6’I)eI[I/IH$ITBC$[ 06LCKTI)I TOJIBKO
OJIHOTO THIIA.

DopMyIISIpbl 0OBEKTOB Pa3HBIX THUIIOB OYyAYT MMETh Pa3IUYHYIO, CTPYKTYPY M pa3MeIlaThcs B Pa3HBIX 30HaX. Jlims
KaXXa0ro Tuiia O6’beKTOB OTBOJUTCS CBOS 30HA. Taxum 06p330M, IEePEXOJbI K MMOACIIUCKAM, OTBCTBJIIAIOIIUMCA OT YJICHOB
JAHHOTO CIIMCKa, B OOIIeM ciydae OyIyT CBs3aHBI C IEepeXoJaMH B APYTHe 30HBI, W MOJTOMY I 3aJaHUsS TaKUX
IePEX0J0B NJOJIKHBI HCIIOJIb30BATHCA IMOJHEIC IIPAMBIC aJpeca. Hepexoz[m K IMOACIKUCKaM MOT'YT 3aaaBaThbCs IIPHU IIOMOIIH
CIICOUAJIbHBIX AYCCK, HI'PAIOIIHUX POJIb d)I/IKCElTOpOB 9TUX MOACIIHMCKOB. ,Z[J'IS[ YIOpOIICHUA CXEMHOU pcanmu3anuu
OTHOCHTEIHHOM aZpecaliuu 1e1ecoo0pa3Ho HadalbHble (0a3HUCHEBIC) afpeca 30H BEIOMPATh KPATHBIMHM CTEICHSIM IBONKH.
IIpu 3TOM cTapire pa3psiapl MOJHOTO aapeca 000k SUeiikn TaHHOW 30HBI OYIyT aBTOMAaTHUYECKH YCTaHABIWBATHCS Ha
COOTBETCTBYIOIIMI PETUCTP MPHU MEPBOM OOpAIllEHUH K CIHMCKY, PACIOJIOKEHHOMY B 3TO# 30He. Ilpu mocnemyromiem
MIPOCMOTPE YJICHOB CIHCKAa OYJIyT HW3MEHATHCS TOJBKO MIIAIIIAE Pa3psabl MOJHOIO ajapeca, COOTBETCTBYIOIIUE
OTHOCHUTEIBHBIM aJpecaM CBsi3U. B KadecTBe aJIpecoB CBSI3M B OOBEKTHBIX CIIMCKOBBIX CIIOBaX I[EJIECO00pa3HO
HCIIOJIb30BaTh OTHOCUTENIbHBIC WMHJICKCHBIC ajpeca HadalbHBIX s4YeeK (OPMYJIAPOB, KOTOpbIE OYIYT SBISATHCS
MallIMHHBIMHU HANMCHOBAHUSIMU O6T>eKTOB.

Bo Bcex cmmckax, B KOTOPBIE BXOJIUT KakKOH-THMOO OOBEKT, B KA4YSCTBE aJpecOB CBI3M OyIyT (UTYpHPOBATH
OJMHAKOBBIE MAalllMHHBbIE HANMEHOBAaHHUS OOBEKTA, UYTO YIIPOCTHT MOUCK 00bekToB. OmHAKO MpH OOpallleHHH K JII000MY
CIIUCKY HEOOXOIUMO OMIOJHHUTEIBHO YKA3bIBaTh OTHOCHTCIBHBIA HOMEp SYCHKH BHYTpU (OpMyisapa, B KOTOPOM
HaxOJUTCSA COOTBETCTBYIOIIEE CIIHMCKOBOE CIOBO. DTOT HOMEp SYCHKH MOJXKET YKa3hIBaThCS OJMH pa3 B (hHKcaTope
CITHCKA.

B mensx KOHKpeTH3allMH BBICKa3aHHBIX BBIIIC OOIIMX COOOpaKeHUH 00 OpraHM3allid ONCPATHBHOW MaMATH IJIsA
ACCOIMATHBHBIX YIPABILIIONIMX MAIIMH PacCMOTPUM HEKOTOPBIC OPHEHTHPOBOYHBIC YHCIOBBIC XapaKTEPHUCTHKH.
JlomycTuM, 9TO KakKI0€ CIIUCKOBOE CJIOBO Pa3MEIIASTCS B OMHOM sUCiiKe M 3aHUMAET ee He BCIO, a TOJBKO 12 MITamimmx
pazpsaoB. OHo BkIoUaeT B ceOs 10 pa3psmoB aapeca CBs3H (UTO MO3BOJIIET UMETh B KaXIOM crucke 10 1023 diieHOB)
OJIMH pa3psa MpU3HAKa CTPYKTYPHOTO MM OOBEKTHOTO CIIOBA M OIWH pasps MpH3HaKa KOHIA CIHCKa. AZpeca CBSI3U B
MTOCIICTHUX WICHAX CITUCKOB MCIIOIB3YIOTCS B KAUECTBE aJIPECOB 00OpaTHOU CBS3M (OHH yKa3bIBAIOT BEPIIHUHEI CITUCKOB) H
CIyXaT Il KOHTpoJsA. OcTaabHBIC YaCTH KaXKIAOW SYCHKH HCIIONB3YIOTCS I pa3sMEIICHUS IPH3HAKOB OOBEKTOB H
JIPYTUX MAaHHBIX 00 00BEKTaX.

Hanmngue Hynel Ha MecTe HEKOTOPOrO CITMCKOBOTO CJIOBA OYIET yKa3bIBaTh HAa TO, YTO JAHHBIH OOBEKT HE BXOIUT B
JIAaHHBIN CIIHCOK.

Bce s4eiikn maMATH paBHONPABHBI, W TOPSIOK 3allOJHEHUS WX HHGOpManWed M XapakTep WCIOIb30BaHUS
OTIPEIEINISFOTCS TIPOTPAMMHUCTOM ITyTeM TNPUMEHCHHsI T€X WM WHBIX KOMaHI oOpamieHns K HUM. B 9acTHOCTH, Tpu
OomKO0YHOM OOpalleHUH MPH MPOCIEKUBAHUHU CIIHCKA K sSYelKe, coaepiKallel TOJIbKO COOCTBECHHYIO HMH(MOpMaIno, 12
MJIAAIIAX Pa3psIIOB dTOW sIIeHKHM OYyAYyT MCIIOJIB30BAThCS B KAUECTBE CITMCKOBOTO CJIOBA, W, HA0OOPOT, TIPH OOpaIIeHuH
JUIS BBIYMCJIICHUH K sUeliKe, cojieprkalledl CIIMCKOBOE CJIOBO, €€ COACPKUMOE OyJeT HCIIOIb30BaThC KakK OOBIYHOE
JBOMYHOE YHCIIO.

st ompeneneHHOCTH OyIeM paccMaTpuBaTh OINEPATHBHYIO MaMSITh €MKOCThIO B 32 768 sdeek mo 32 paspsiaa.
CuanraeMm, 4TO B KaXJIOH sSUeiike MOXET pacrojiaraThCsl He 0ojiee OJHOTO CIMCKOBOTO CJIOBa, pasmerniaeMoro B 12
MOCJICAHUX pa3psaax.

[To cymiecTBy B HaHHOM Cllydae CIIMCKOBOE CIIOBO MPEICTaBIsET cOOO¥ MPOCTO alpec CBS3U, TaK KaK OTJCIBHBIX
MIPU3HAKOB O0BEKTa B COCTaBE CIMCKOBOTO CIIOBA HE MPEAYCMATPUBACTCS. DTO OOYCIOBJICHO TeM, YTO (DOPMYIISIPBI
OOBCKTOB WMEIOT JKECTKUH, 3apaHee YyCTAaHOBJICHHBIM (OpMaT M B KA4eCTBE IMOMCKOBBIX IPU3HAKOB MOTYT
WCIIONIB30BaThCs JIOOBIC JTaHHBIE, cojaepkamnuecs B dopmyispe. B atom cinyuyae 20 mepBbIX pa3psAoB SYCUKH MOTYT
CIIy)KHTh JUIsl pa3MEUICHHUS TPU3HAKOB OOBEKTOB WM COOCTBeHHOW wWH(popmanuu 00 oObekrax. Hekoropwie siueiiku
MOTYT HCIOJIB30BATHCSI MIOJIHOCTBIO [Tl pa3MeIleHusl COOCTBEeHHON nH(popmanuu 00 o0bekTax. [InanupoBka 3anoIHEHUS
sqeek B (OpMyJspax OIpeAesseTcs IPOrpaMMHCTOM 3apaHee W COXPAHSECTCS JKECTKOH Ha Bce BpeMs padOTHI
VIIPABJISIONICH acCOITMAaTUBHOMN MAIIHHEIL.

Kak OBUTO CKa3aHO BBINIC, JUIS IEPEXOJOB MEKIY WICHAMH BHYTPH OJHOTO CIIHCKAa IPHUMEHSASTCS HHICKCHAs
OTHOCUTEIbHAS anpecanus, IPH KOTOPOH B KAYECTBE aapecOB CBS3H HCIOJB3YIOTCS MAITHHHBIC HAUMEHOBAHUS
00BEKTOB, T. €. OTHOCHUTCIIbHBIE aJipeca HavadbHBIX SYeeK (OpMYIIIPOB, JEICHHBIC HA YHCIO sueek B popmyispe. Ilpu
9TOM Ui BBIPAOOTKH (PaKTHYSCKHUX aIpecoB OYCPETHBIX WICHOB CIIMCKOB HEOOXOIWMO BBHITIONHATH CICAYIOIIHE
JIEUCTBUS:

a) YMHOXHTH aJipec CBI3U (MAaIIHHHOE HAMMEHOBaHME 00BEKTa) Ha YHCIIO sTU4eeK B (popMysipe. ITO YUCIO SBISCTCS
TTOCTOSTHHBIM JUISI BCeX (hOPMYIISIPOB, PACIONIOKEHHBIX B JaHHOW 30HE, M MOXET XPaHUTHCS B TIEPBOU stuelike 30HBL. [1pu
obOpareHnr K HEKOTOPOH 30HE ATO YHCIIO MEPEHOCHUTCS Ha CIEIUANBHBINA PErUCTP, HA KOTOPOM OHO JIOJDKHO XPAHHUTHCS
B TEUCHHUE BCETO BPEMEHH palbOTHI C JAHHOH 30HO;

0) mnpubOaBUTH K IMONYYCHHOMY IPOU3BEIICHUIO MOCTOSHHYIO BEIMYMHY, YKA3bIBAIOIIYI0 HOMEp CIIMCKOBOTO CJIOBA
(sr4eiiku) BHYTPH NAHHOTO (opMyJisipa. ITOT HOMEP OYIET MOCTOSHHBIM IS BCEX CIHCKOBBIX CJIOB, OTHOCSIIIMXCS K
JaHHOMY CITUCKY, U MOXET OBITh YKa3aH B (pUKcaTope JAHHOTO CIIHMCKA;

B) MNpUOaBUTH MOJYUYCHHBIH pe3ysibTaT K 0a3MCHOMY aIpecy 30HBI, T. €. aJpecy, Ha CAMHUIY MEHBIIEMY ajapeca
IepBOM STUEHKH 3TOW 30HBIL. IIpm oOpalleHHH K HEKOTOPOM1 30HE 3TOT aApec MOJDKEH OBITh 3allMCaH Ha CICIUATbHBIN
perucTp, Ha KOTOPOM OH JOJDKEH XPaHUTHCSA B TCUCHUE BCETO BPEMEHHU pabOTHI C JAHHOH 30HOM.

Jlnst peanu3aniid OTBETBIICHHHA K IMOJCIHCKAM HCIOJIB3YIOTCS CTPYKTYPHBIE aapeca CBsA3M (Ipu3Hak S=I), B KOTOPBIX
coOCTBEHHO ajpec mmeeT Takke 10 paspsimoB. IIpm »ToM amgpec CBSI3M YKa3bIBaeT OTHOCHTENIBHBIM afpec sSUYCHKH,
SIBJISAIONICHCSA (pUKCATOpOM TIOJICIMICKA M pacliojararomnieiics B ONpenelieHHOW o0O0JacTh OIEepaTHBHON IMaMsTH.
OTHOCHUTENBHBIN aJpec TAKKE WHACKCHBIH, T. €. OH 3a7aeTCs 10 OTHOIIECHHUIO K Hayally 3Toi o0nacTi. O4eBHUIHO, YTO MPH
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10-paspsgHOM ajZipece B yKa3aHHOW 00jacTH MOeT ObiTh He Oomee 1023 ¢ukcaropoB; SCHO, YTO NPU DTOM B
ACCOIIMATHBHOM YNPAaBIAIONIEH MAaIllMHE MOXKET OBITh MOCTPOSHO OJHOBPEMEHHO He Oonee 1023 CIHCKOB U MOACIHCKOB.
Bynmem cuuTtaTh, YTO KakKObI (PUKCATOp 3aHMMAET OAHY 32-pa3psaHyi0 SYEeHKy, B KOTOPOH IepBBIE 6 pa3psioB
ONPEICIISIIOT HOMEP CIHCKOBOI'O CIIOBA, OTHOCSIIEIOCS K JAaHHOMY CIMCKY, BHYTpPH (DOPMYJISpOB, cleAyromme 15
paspsAI0B MPEACTABISIOT COOOM MONHBINA MPSIMON ajpec MEepPBOro WicHa JaHHOTO CIHCKA (SBJISIOIIHICS MOICIHUCKOM I10
OTHOIICHHUIO K CIIMCKY, KOTOPBIH OTCBhLIACT K JaHHOMY (DHUKCaTopy), a mociedanue 11 pa3psmgoB — COYETaHHE OJHOTO
paspsaa npusHaka tuma azapeca (S) u 10 paspsigos aapeca cBsizu. [Ipu S = 0 3TOT agpec cBsA3M onpeneseT IPoI0KeHUE
OCHOBHOT'O CITHCKa, T. €. KaK OBl IOJHOCTHIO 3aMEHSET COOOW TOT ACCATHPA3PSIHBIA aapec CBS3U, KOTOPBIM OBLI
HCITOJIB30BaH B CTPYKTYPHOM CJIOBE IJI OTCBUIKH K MaHHOMY (ukcaTopy. [Ipn S=1 3TOT aapec ykas3pIBacT MOJIOKCHHE
Ipyroro ¢uKcaTtopa, KOTOPBIH ONpeaesIeT BEPIIMHY APYroro IOACIHCKA, OTBETBIIOIICTOCS OT TOTO JKE WICHA
OCHOBHOT'O CITHCKa. B 3ToM ¢ukcarope, B CBOIO 0Uepeib, TAKKE MOXKET OBITH OTCBIIKA K CIICAYIONIeMY (GHUKCATOPY H T. 1.
B mociemneM dukcatope TakoW (HHKCATOPHOW IIEMOYKHM AODKCH CTOATh Ipu3Hak S=0 W ampec CBA3M yKa3bIBacT
MPOJIOJDKEHNE OCHOBHOTO CITMCKAa. Takod Cmoco0 IO3BOJIIET CTPOUTh TaK Ha3bIBaeMBIE «TPO3JH» OTBETBICHHM
TTOACTICKOB OT OJHOTO YjeHa OCHOBHOTO CITHCKA, MPUYEM OTBETBIICHUS OyIyT Pa3IMIHBIX YPOBHEH. DTO MOXKET OBITH
HCIIONIB30BaHO, HAIPUMEp, IS TTOCTPOCHHS OOBEKTHBIX BKIIFOYAIONIMX CTPYKTYP IMPHU CEICKIIMA HEKOTOPHIX OOBEKTOB,
KOT/Ia OJIMH M TOT e OOBEKT MOXKET OBITh YWICHOM HECKOJIBKUX TPYIIT O0BEKTOB Pa3TUIHON CTEIICHH YKpYIHEHus. lpn
9TOM OT OJHOTO WICHAa CHHCKAa BEPXHETO YPOBHA MOTYT OTXOIHUTHh HECKOJIBKO TIOJCIHUCKOB IIOCJIEIOBATEIHHO
TOHMKAOIITUXCS YPOBHEH.

®DuKCcaTOPHl CMICKOB MOTYT OBITh aIpECyeMBIMHA U HeaIpecyeMbIMU. ApecyeMble (hUKCATOPHI IPEICTaBIISIOT CO00
OTJACNBbHBIC STYEHKH, ajgpeca KOTOPHIX M3BECTHBHI MPOTPAMMUCTY W KOTOPBIE CITyXKaT I YKa3aHHS IOJO0KCHUS BEPIIHH
OCHOBHBIX CITMCKOB HIIM CIIMCKOBBIX CTPYKTYp. B Takux (ukcaropax mepsbie 15 pa3psioB UCHOJNB3YIOTCS IO MOJHBIC
psIMBIE azpeca BepIluH cIUcKoB. OcTanbHbie 11 pa3psiioB MOTYT HCIIOIB30BAThCS IO YCMOTPEHUIO MPOTPaMMHUCTA JIS
pasMeleHUsT HEKOTOPHIX NPH3HAKOB MM XapaKTEePHCTUK cmucka. HeampecyeMble (HKCATOPBI CIy:KaT IS
ABTOMATUYE€CKOr0 00pa30BaHMUs MOJCIUCKOB WM HEaIpecyeMbIX CIHMCKOB B Ipollecce 00paboTku uHbpopmaryu. Bee
SUeWKH O00JacTH IaMsTH, OTBEACHHOW ITOA pasMelieHue (UKCATOPOB, 3a MCKIOYCHHEM SYEeK, SBIISIOIIUXCS
azpecyeMbIMH (DUKCAaTOpaMH, 3aBsI3aHbl B Iielb CBOOOAHEBIX sucek (CS1). M3 aToii menu oHn O6epyTcs aBTOMATHYECKH TIPH
00pa30BaHMU MOJICIIMCKOB U aBTOMATHYECKU BO3BPAIAIOTCS B HEE IIPU CTUPAHUH MOJICITUCKOB.

B acconmaTtuBHBIX 30HAaX BCE CBOOOJHBIC SYCHKM pa3fCliCHbl HA TPYIIBI MO0 YHCIY SYEEK B COOTBETCTBYOIIUX
(hopMmyIsapax U TaKHe TPYIIILI sSueek (THe3) COSAUHECHBI B IIEMHbIE CIIUCKUA CBOOOMHBIX (hopMyIsipoB 00bekTOB (CD). U3
ATUX CMHUCKOB (POPMYIISIpEI OEpPYTCs MPHU 3aIMCH HOBBIX OOBEKTOB; B 3TH K€ CIUCKU (POPMYIISIpBI BO3BPAIIAIOTCS TIPH
BBIOBITHH OOBEKTOB. 3aBsi3ka CBOOOMHBIX (GopmyispoB B C® mpous3BoAWTCS NpU TOMOINM TONHBIX NPSIMBIX 15-
Pa3psAAHBIX aApECcOB, MOMENIAEMBIX B CTapIUX pa3pslax MEepBBIX sS4eeK CBOOOAHBIX (opmynspoB. B mepBoii sueiike
KaKIOH acCOIMaTHBHOW 30HBI XpaHHUTCSA (B MEpBBIX 15 paspsmax) aapec oudepemHoro cBobomHoro Gopmyisipa (ero
MIepBOI SUCHKH) W B CICAYIOIIMX 6—8 pa3psmax — YUCIO S9YeeK B (GopMysIpax IaHHOH 30HBI. Jlpyrue paspssl
OCTaloOTCsl pe3epBHBIMU. [Ipu m0OOM TmepBOM 0OOpallleHuH K KakoMy-HHOYIb OMMCKY WIIHM IOJCIUCKY B 3TOH 30HE IO
MTOJTHOMY TIPSIMOMY aJpecy BEpIIHMHEI CIIHCKa, B3ITOMY U3 (hHKCATOPa, TOHKHO aBTOMAaTHIECKH (CXEMHO) MTPOU3BOJUTHCS
oOparleHre K COOTBETCTBYIOIIEH YacTH MEPBOM STYEHKH 30HBI JITsI BRIOOPKH M3 Hee KOJIa, ONPENEISIFOIIero YICIIo S9eeK B
hopmysapax 00bEKTOB JAHHOTO THIIA.

OTOT KOA HEOOXOoauM [UIs omperdenieHus (GaKTHUECKHX aJpecoB IEPEeXONOB IPH INPOCMATPUBAHWU CIIHICKOB,
pPacToJIOXKEeHHBIX B JaHHOH 30HE. llpm 3amucy HOBBIX OOBEKTOB WIIM WCKIIOYCHHWH BBIOBIBIIMX HCITONB3YETCS IepBast
4acTh TEPBOH SUYCHKHU 30HBI, SBISIOIIASACSA yKa3aTeleM IeNH COOTBETCTBYIOUIMX CBOOOAHBIX (opmymspos. Ciemyer
MOTYCPKHYTh, YTO MAIIUHHBIMH HAMMEHOBAaHUSIMH O0BEKTOB OyIyT OTHOCUTEIbHBIC HHACKCHBIC apeca ux GopMyIisposB,
YTO MOYKET OBITh UCIIOJIB30BAHO JIJIS TOMCKA OOBEKTOB 0 UX MAIIMHHBIM HAUMCHOBAHUSIM.

M3noxeHHbIe BhIE 001IHe cooOpakeHusi 00 OpraHU3aIiy MAIIMHHON MaMITH B YIPABIIONINX MAaIIUHAX, a TAKXKE B
UHGOPMAIIMOHHO-IOTMYECKUX MAIIMHAX MOTYT OBITh HCIIOJIb30BaHBI MPH Pa3pabdOTKe CHUCTEM MpPOTrpaMMHPOBAHMS,
OCHOBAaHHBIX Ha aCCOIMATHUBHBIX IpueMax. ECTeCTBEHHO, 4TO B IIPOIlecce KOHKPETHOH pealln3alliil OMMMCAHHBIX TPUEMOB
MOTYT OBITh CJIeJIaHbl COOTBETCTBYIOIINE U3MEHEHUS U YTOYHCHUSI OPTaHU3ALMU TAMSITU U CIIOCOOOB KOJMPOBAHHMS.

7. METOOUKA ACCOUMATMBHOIO MNMPOIrPAMMMPOBAHUA

PaccMoTpeHHBII HaMU aaropuTMHUeCKui 361K AJII'OM 1o3BOJISeT ONMKUCHIBATH PA3IMYHbIE aITOPUTMEI ITIepepadOTKU
uHpopMmanuu Ha DI[M B Tex ciydasx, koraga o0ObeM M BHUJ AaHHBIX (KOIMYECTBO M CTPYKTypa 3amucell) 3apaHee
W3BECTHBI M MOTYT OBITH TOYHO omucaHbl. OIHAKO CYIIECTBYIOT 3aJadd, B KOTOPBIX 00BEM M cOCTaB HHGMOPMAIINH
3apaHee HEHM3BECTHBL. boilee Toro, B XoAe 0OpaOOTKH CTPYKTypa WHGOPMAIlMH MEHSAETCSI, 4YTO TpedyeT
COOTBETCTBYIOIIETO TepepacupeneicHnss namMsaTtu. K guciay Takux 3agad OTHOCSTCS HAKOTUICHHE W TOWCK HAyYHOW H
ouomorpaduyeckoit HGOpMaNKM, MAITUHHBINA IIEPEBOJI, aBTOMATHYCCKOE MPOrpaMMHUPOBAaHKE, OIO3HABaHKME 00pa3oB,
MOJCIIUPOBaHNE O0YUCHHUS U T. II.

J1st 3¢ (HeKTUBHOTO OMUCAHHUS MOAOOHBIX AITOPUTMHUUECKHX IIPOIIECCOB HEOOXOAMM CIEIMAIbHBIA alrOPUTMHUECKHI
si3pIK. PabOTBEI B 3TOM HaIpaBiCHHH BEAYTCS YK€ B TEUECHHE MHOTHX JIET M INPHUBEIM K CO3ZAHHMIO DPsa S3BIKOB,
MpeIHa3HauYeHHBIX IS TaK Ha3biBaeMoi HeapuhMerudeckoit oopadotku ganasix (LISP, IPL-V, COMIT u ap.).

B mHacrosiiee Bpems ompeAenniach TEHACHIMS K YHH(MUKALWKA S3BIKOB MIPOIPAMMHUPOBAHHUS W IOCTPOECHHIO
moo0Horo s361ka Ha ocHOBE AJIT'OJla.

B nHacrosimei riaBe paccMOTPUM HEKOTOpoe pacimmpenue s3bika AJIIOM (nmpenacTaBisioniero, B CBOK 04epe/b,
pacmmpenue AJII'OJIa), mpenHa3HaueHHOe as Oojiee 3(P(PEKTHUBHOIO OMUCAHHUSA PA3IMUYHBIX aJITOPHTMOB C THOKOMH
CHUCTEMOM OpraHU3allMH JaHHBIX. DTO PacIIPEHUE CBOIUTCSA K BBEICHHUIO IBYX aaPECHBIX OIEPAIIMiA, IPEICTaBIIEMbIX
JIBYMsS BHIaMM CKOOOK (CKOOKHM ampeca M CKOOKH COJIEPIKMMOIO), OIHUCATEIs CIHCOK, KOTOPBIH CITY)KUT IS OIUCAHMS
CIIMCKOBBIX BEJIMYMH U omucarens ¢opmat, CiayKamero il ykasanus (opmaTa CIHMCKOBBIX BEIHWYMH (B ClIydae, €CIIH
(hopMaToB HECKOJIBKO).

Hcnonb3yss 3TO AOMOJHEHHE W Bce ocTanbHBIE cpeiactBa AJIITOMa, B 0COOCHHOCTH METOM IPOIEAYP, MOXKHO
3aMCBIBaTh AJITOPUTMBI IIPOLIECCOB MepepabOTKM HMH(OpPMAIMH, BKIIIOUAOImeld B ceOs KaKk OOBIYHBIC (HECIHCKOBEIC)
BEINYHHBI, TAK U CIIUCKOBBIC BEIIMYUHBI.
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OCHOBHBIMH CPEACTBaMH aCCOLMATHBHOTO MMPOTPAMMHUPOBAHUS ABIISIOTCS:

a) HCIOJB30BaHHE aJpPECOB CBA3U ISl MOCTPOCHUS LETHBIX CIMCKOB PA3IMYHBIX BUIOB, OOBECAMHSIOMNX OOBEKTHI €
O0IIMMH MTPU3HAKAMU;

0) HCHONB30BaHHE CHHCKOBBIX CTPYKTYp, NPEACTABISIIOIIMX COOOW MHOTOYPOBHEBBIC CIHCKH, T. €. CIHCKH C
OTBETBJIIOIIUMHUCS OT HUX MOACIHCKAMU, AT IPEAOCTABICHUS HePapXUUECKUX CUCTEM OpraHU3aliy JaHHbIX;

B) HCIIOJIb30BaHUE MPOABUTAEMBIX CIHMCKOB (CTIKOB WJIM MarasmHOB) JUIS TIOCJIEJOBAaTENbHOTO 3allOMMHAaHUSA WU
BOCCTaHOBJICHUS JaHHBIX MPH PEKYPCUBHBIX BBIYUCICHUSX;

r) opraHu3auusi CBOOOJHOW NaMATH B BHIE LEMNHOIO CIMCKa s4eeK, oOecredMBaroiias THMOKOCTh M IMOJHOTY
UCTIONb30BaHMUs BCEro 00BEMa MaMATH M HCKIIOYAIOmas HEoOXOOMMOCTh B €€ JCTAIBHOM IpeIBapuUTEIbHOM
pacrpeneneHuu.

CymiecTByeT MHOTO PAa3IMYHBIX KOHKPETHBIX CII0cO00OB M (OPM MAIIMHHOW pealu3aludl acCOLUATHBHOTO
[IPOTPaMMHUPOBAHUSI.

YkazaHHBIC HIIEH YCHIICHHO pa3pa0daThIBAIOTCS MHOTHMH YICHBIMHU PAa3IMIHBIX CTPAH.

K gmciy nmepBbIX 1 HanOoJIee 3HAYMTEIBHBIX pa0doT B 3TOH 00JlacT oTHOCATCS paboTel A. HeroBemra, Cumona, Iloy,
Tonre, I'enmepaTepa. 3a pyOe)oM 3TOT Kpyr BOIPOCOB M3BECTEH IO pa3HBIMH Ha3BaHHUSIMHM: CITUCKOBas oOpaboTka,
y37oBasi 00paboTKa, IICMHAs anpecamus, METOJ YIPAaBISIOIMIHX CIOB. B HEKOTOPOM OTHOIICHHWH CHOJA IPHMBIKACT
MeToauKa agpecHoro mnporpammupoBanus E. JI. FOmenko. PaGoTel B yKa3aHHOW 00JacTH MpenCTaBISAIOT cOOOH, Kak
MPaBWJIO, ONMKMCAHUS CIEIUABHBIX SI3BIKOB MPOrPaMMHUPOBAHHUA, CBSI3aHHBIX C ONMPEACIICHHOM MAIIMHHOW peanu3alueit
(T.€. pacmoaoKeHUEeM JaHHBIX B TYCHKAX MAIIMHHOHN IaMSTH).

B mHacrosmiedi riaBe paccMaTpHBAcTCS METOIWKA OIHMCAHHUS aJIrOPUTMOB OOpPaOOTKH CIHCKOBOM HH(pOpPMAIINH,
ocHoBaHHas Ha ucnonb3oBanuu AJII'OJIa u ero pacmmpenns — AJII'OMa.

S3pik AJIIOM npenHasHaueH OIS ONMUCAHHS IPOIECCOB 00pabOTKM HWH(OpMAIIUU, HMMCIOIMIECH KECTKYI0, 3apaHee
YCTaHOBIICHHYIO CTpYKTYpy. Ilo cpaBHenuio ¢ AJII'OJIom B AJI'DMe nMmeroTcst HeOOXOAUMBIE CPEACTBA IS ONMMCAHUS
COCTaBHBIX BEJIMYMH, YKa3aHUS OTACIBHBIX Pa3psIOB WKW CHMBOJIOB, OOPa3yIoNINX BEIMYUHBI, M, KPOME TOTO, BBEACH
TUI CTPOYHBIX BEJIMYHMH.

IlpuBoiMMOE HMXKE OINMCAHUE METOJIMKM aCCOIMAaTUBHOIO MPOrpaMMHUPOBaHUs CIEAYET paccMaTpUBaTh Kak
nponoHeHHe AJII3Ma, KOTOpBIN SBIsSETCS, B CBOIO ouepeab, pacmupenneM AJII'OJla.

OCHOBHOM OCOOCHHOCTBIO 3TOH METOJIWKH SBIISICTCS BO3MOXHOCTBH IIPEJCTABIICHHUS IIPOIIECCOB 0OOPaOOTKH Tak
Ha3bIBACMOI CITMCKOBOM MH(OPMAIIUK, UMEIOIIEH MePeMEHHBIN COCTaB M MPOU3BOJIBHOE pa3MEICHHUE B TIAMSTH MAIIUHBI.

§ 19 AAPECHbBIE COOTHOLWEHWA

B AJII'OJle pasnmuuaroTcsl CIIEIYIOIIME KJIAcChl BEIMUMH: IMPOCThIC (MM, KaK KX MOXHO HAa3bIBaTh, OJMHOYHEIC)
IepeMEHHbIC, MACCHUBBI, METKH, IEPEKIIOYaTe]d M IMPOLEIypbl, T. €. OOBEKTHI, KOTOPBIE MOIYT HMETh CBOH
naeHTuuKaTopsl. [IpaBma METKH MOTYT OBITh IpEACTaBICHBI IEIBIMUA YKCIaMU Oe3 3Haka, M, TaKUM oOpa3oM, JHclia
YACTUYHO TOJKE IOMAAI0T IO OIpeAeICHUE BEIMUHHEIL.

Mb1 OymeM MOJB30BaThCsA Oojiee IMMPOKHAM OIpeAciCHHEM IOHATUS «BEIWYHHA», BKIOYHB B HEr0 KpoMe
MePEUMCICHHBIX OOBEKTOB TaK)Ke YHCIIA, CTPOKHM M CIHCKH. MOXHO JaTh CIIEAYIOIIEe CHHTAKCHUECKOE OIpeacIcHHE
MIOHATHUS «BEIIHYNHAY:

<BEJIMYHHA™> | ;== <4HUCJIO> | <METKa> | <CTpOKa™> | <pocTas IepeMeHHas™> | <IIepeMeHHas ¢ UHICKCaMI> |

<MaccHB> | <CIMHCOK> | <ImEepeKIIoYaTeIs> | <mpoIeaypa>

Takum 00pa3oM, BeTHUMHA — TO HEKOTOpas eIrHUIA nHMOOpMaIiK (He KOJIudecTBa HH(pOPMAIUH), IPSACTaBICHHAS
TU00 CBOMM HACHTH(PHUKATOPOM (HAMMEHOBAHHEM ), THO0 HEMOCPEACTBEHHO CBOMM 3HAUYCHHUEM (TTOCTIEAHEE OTHOCUTCS K
YHUCIIaM, CTPOKaM, METKaMm).

B mammHax Bce BEIHMYHMHBI MPEICTABIAIOTCS HU(MPOBBIMH KomaMH (KaK MPaBHIIO, TBOMYHBIMH KOIaMH). DTHMH
KOJaM{ TIPEACTABISAIOTCS KaK 3HAYCHHWSA, TaK W HAaWMMCHOBaHUsA BelMWuuH. Kompl XpaHATCS B SYCHKaX IaMATH H
HAa3BIBAIOTCS CONCPKUMBIM. Kakmoit suelike MmaMsaTH CTaBUTCSA B OJHO3HAYHOE COOTBETCTBHE HEKOTOPHBIN IOCTOSHHBIN
KOJI, KOTOPBIA Ha3pIBaeTCa ee aapecoM. Hamwmume MByX BHIOB MAIIMHHBIX KOJOB (aIpECOB M COICPIKUMBIX) SIBIISETCS
MPHUHIMITHAILHONH O0COOCHHOCTHIO MAIIMHHON IepepabOTKH WH(OpPMAIMH, KOTOPYI0 HEOOXOIUMO YUYHTHIBATH IIPH
TTOCTPOEHUH AITOPUTMOB PEIICHUS HH(OOPMAITMOHHO-JIOTHISCKHUX 33]1ad.

OOBIYHO TIOHATHS aapeca W COMCPKMMOTO TPHBSA3AHBI JKECTKO K KOHKPETHBIM MarmmHaMm. JIJIs Toro 4ToOBI MpH
MIPOTPAaMMHUPOBAHUN Ha aTOPUTMHUIECKOM SI3BIKE, HE CBI3aHHOM C KOHKPETHBIMH MAallHHAMHU, MOYKHO OBLIO YVIUTHIBATH
VKa3aHHYI0 OCOOCHHOCTh MAITMHHOTO pEMICHUS 3aaad, HeoOXOJWMO BBECTH B S3BIK OOIMHME TIOHATHS aapeca H
COACPIKUMOI'0, HC ITPUBA3BIBasA UX K KOHerTHOﬁ MalllnHe.

Hamum crienyrornre GpopmManbHble CHHTAaKCUYECKUE OIPEISICHIS OHITHH aapeca U COAEePKHUMOro:

<azpec> : : = <apu(METHYECKOE BBIpaKEHHE™> | | <BenMUMHA> |

<coaepkumoe> : : = | <aapec> |

BepxHue yroikoBsle CKOOKH Ha3BIBAIOTCS aApEeCHBIMHU: OHH ITOKA3BbIBAIOT, YTO BMECTO BEIMYMHBI, 3aKIIOUCHHON B 3TH
CKOOKH, JTOJKEH OBITh B3ST €€ aipec, T. €. HEKOTOPOE LEJI0e YUCIIO.

Hmwxkaue yroiakoBele CKOOKM HA3BIBAIOTCS CKOOKAMH COJEPKMMOTO: OHHM TIOKAa3bIBAIOT, YTO BMECTO ajpeca,
3aKJTIOYCHHOTO B 3TH CKOOKH, JOJDKHA OBITh B3sTa BETMYMHA, HAXOIAIIANACS B TUeHKe ¢ JaHHBIM agpecoM. B Tex ciydasx,
KOrjJa yKa3aHHbIE CHMBOJIBI (CKOOKH ajpeca M CKOOKH COJIEPXKHUMOI'0) UCITONB3YIOTCS B MPOrpaMMax, HAIMCaHHBIX Ha
ANTOPUTMHYECKOM SI3BIKE, O3 JTOIMOIHUTEILHBIX OIMMMCAHWHA TaK HAa3BIBAEMBIX aJIPECHBIX COOTHOIIEHUH (CM. HUXKE), OHU
AMEIOT CMBICT OYKBAJIBHO aJpecoB W COACPKHUMBIX SUCCK MMaMATH TOW KOHKPETHOW MAITWHBI, HAa KOTOPOH
MpeAnoaaraeTcs pelleHre JaHHOW 3amaud. IIpw 3TOM mpeamojaraeTcs, 4To Kakaas K3 BEIMYHH, HPEACTaBISEMBIX C
HCITOIb30BAaHUEM AaJPECHBIX CKOOOK MM CKOOOK COHEpPKHMOrO, pa3MeEIIaeTcs B OTAEIbHOH sSYeiKke maMsATH U
pacrioiaraercsi TaM CTaHAAPTHBIM JJIs JaHHOH MaIIuHBI CIIOcO00M (C (PMKCHUPOBAHHOM 3aIATOM, ¢ TUIABAOIICH 3aIaTON
WId B BuAe Habopa andaBUTHO-IIM(POBBIX CHMBOJIOB). B Tex ke ciydasx, KOr[a paclojoKeHHE BEJIMYMH B sSYeiKax
naMATHU HE ABJIACTCSA CTaHIAPpTHBIM (T. €. OJHAa BCJINYMNHA 3aHUMACT HECKOJIBKO SYECK UJIN B OI[HOI‘/II STUEHKE HaXO0IUTCA
HECKOJIBKO BeHI/I‘-II/IH), a TAaKXKXC B TCX CiIydadX, KOrja B Ka4€CTBC COACPKHUMBIX, UMCIOMIUX OJUH aApe€cC, KEJIATCIIbHO
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AMETh CJIOXKHBIE BEJIUYHMHBI (MaCCHUBBI, CIIMCKH, COCTABHBIE IEPEMEHHBIE, MPOIEAYPHI, IEPEKII0YATENN), HEOOX0IUMO B
COCTaB ONKCAHUH JaHHOTO OJIOKA MPOrPaMMbI BKIIFOUYATh JIOTIOJTHUTENBHBIC OMUCAHUS aJIPECHBIX COOTHOIICHHIA.

Onucanue aipecHOro COOTHOIIEHUSI CTPOUTCS CIEAYIOIUM 00pa3oM.

AJlpecHOE COOTHOIIEHHE COCTOUT U3 JIBYX YacTei, IpaBOU U JIEBOM, COEIMHEHHBIX 3HAKOM PaBEHCTBA. B neBoii yacTu
B aJpPECHBIX CKOOKaX YKa3bIBAeTCS BEIMYMHA (MM HECKOJIBKO BEIHYUH), SBJSIONIASCS COJEPKUMBIM MO JaHHOMY
anpecy (eciau yka3bpIBaeTCs HECKOJIBKO BEIIMYHMH, UMEIONINX OONIUI ajapec, TO OHHM pa3AeisioTcs 3amsaTbhiMu). B
MpaBOl 4YacTU YKa3blBaeTCs BEIMYMHA, SBISIOMIAsICS aapecoM. B KadecTBe aapecoB MOrYT YKa3bIBaThCsS YHUCIA,
IepeMeHHbIe WM apu(pMEeTHYECKHe BBIpakeHWs. Hampumep, aapecoM MOKeT OBITh CyMMa JABYX IE€PEMEHHBIX, U3
KOTOPBIX Of[HA TIPEJCTaBIsET COOOW  Oa3WCHBI aapec, a BTOpas — OTHOCUTENBHBIA aapec. Kaxmoe omucanme
aIpECHOT0 COOTHOILICHHUS, KaK M J1000e Ipyroe ONMcaHue, 3aKaHYMBAETCsl TOUKOH ¢ 3amsaroil. [IpuHumaercs mpasuio,
YTO MEPEUHUCICHUE HECKOIBKUX BEJIMYMH Yepe3 3aIThIe 03HAUYaET UX PACIIONIONKEHUE B OTHOM sSTUEHKE WM B HECKOJIBKHUX
OOApAN UAYIMIMX S4YelKaX MaMaTH; BEJIUYHUHBL, MEPEUUCIICHHBIE 4Yepe3  3alAThIe, MPEJICTABIISIOT  COOOH
MOCNIEIOBATENbHBIA  CIUCOK,  IOJOKEHHE KOTOPOrO IOJIHOCTBIO OIPEAESETCS aJpecoM €ro IMepBOTo WICHA.
[TomoOHBIM 00pa3oM MOTYT YKa3bIBaThCS aApPECHBIE COOTHOIICHWS [JIsl BEIHYHH, SBIAIOMINXCA MAacCHBaMHU WIIH
3J€MEHTAMH MAaCCHUBOB, JJIsi COCTABHBIX IEPEMEHHBIX, &  TaKXE JJs BEJIMYUH, BXOASIIMX B COCTAaB CIIHCKOB.
Paccmotpum 3TOT Bompoc moapobHee.

Ecmu BenmnumHOM, agpec KOTOpoil TpedyeTcss 0003HAYNTh, SBISIETCS MacCHB MEPEMEHHBIX, TO B aJIpECHBIX CKOOKax
YKa3pIBaeTCAd TOJNBKO HIACHTU(HUKATOP STOTO MacChBa. Torma COmepKMMBIM, KOTOpoe  OyJeT W3BIIEKAaThCSA II0
TAaHHOMY ajpecy, OyJeT Bech MAacCHB IOJHOCTHIO, TPUYEM pa3Mepbl 3TOTO MaccuBa OyAyT ONPENeNsAThCS ero
OCHOBHBIM OIIMICAaHMEM, 33]]JaBAEMBIM OOBIYHBIM CIIOCOOOM.

Ecnmm xe comepKUMbIM, KOTOPOE TOJDKHO M3BJICKATHCS TI0 33JJaHHOMY afpecy, MOJKEH ObITh HE BECh MAacCHUB, a €ro
OJIMH 3JIEMEHT, TO MPHU OMUCAHUH aJAPECHOTO COOTHOIICHUS 33 UICHTU(UKATOPOM MACCHBA B aJIPECHBIX CKOOKaxX HYKHO
yKa3aTh UHJIEKCHbIC (KBaJpaTHbIE) CKOOKH (MyCTHIC).

AHamOTHYHBIM 00pa30oM MpHU 3aJaHUM aIPECHBIX COOTHOIIEHWH I COCTaBHBIX IIEPEMEHHBIX, €CITH Tpedyercs,
YTOOBI COJECPKUMBIM IO JaHHOMY aJpecy CUMTaJlaCh BCS COCTaBHAs IEPEMCHHAs, B aJIPECHBIX CKOOKaX IOJKEH
CTaBUTHCS TOJBKO MICHTH(PUKATOP STOW COCTABHOM MEPEMEHHOM!.

Ecnu Hy)HO, 4TOOBI COJIEPKUMBIM JJAHHOTO aJpeca sSBIsIaCh HEKOTOpask KOMIOHEHTAa COCTABHOW IMEPEMEHHOM, TO B
aJPECHBIX CKOOKaX YKa3bIBACTCS HICHTU(PUKATOP 3TOM KOMIIOHCHTHI C YTOYHCHHMEM wWiu 0Oe3 yTOYHEHus (eciu
OTCYTCTBHC YTOYHCHUsSI HE MPHUBOIUT K HEONPEACICHHOCTH).

Ecnu B agpecHbIX cKkOOKaxX yka3aH UACHTU(UKATOP CIKCKA, TO COACPKUMBIM JJAHHOTO ajapeca OyaeT He BECh CITUCOK,
a TOJBKO €ro 3aroJIOBOK (CM. HIDKE CIUCKOBBIC OmucaHus). EcCiii ke HY)KHO UMETh B KaueCTBE COJEPKUMOTO IO
JAHHOMY aJpecy KaKyr-Tu00 KOMIIOHEHTY, BXOJSIIYIO B COCTaB 3aroJIOBKa CIHCKa, TO 3TO JENACTCS NP ITOMOIIH
aJIPECHOTO COOTHOIMICHHS, 3aITUCHIBAEMOT0 TaKUM ke 00pa3oM, Kak /Ui KOMIOHEHTH COCTAaBHOW BEJTHYUHBI.

AJlpecHbl€ COOTHOIICHHUS IJIs1 BEIUYHH, BXOASIIUX B COCTAB CIUCKOBBIX WICHOB, JAIOTCS MO MpaBUjlaM, aHAIOTUYHBIM
TeM, KOTOpBIC YKa3aHbl JJIsi KOMIIOHEHT COCTAaBHBIX IMepeMeHHBIX. Eciim TpedyeTcst yCcTpaHHUTh HEOIpeleIeHHOCTh, TO
UICHTU(DUKATOPHI 3TUX BEIMYMH YKa3bIBAIOTCS B aAPECHBIX CKOOKaX COBMECTHO C YTOYHEHUSMHU. B kadecTBe yTOUYHEHUI
MOTYT BBICTYNaTh HE TOJIBKO WIACHTH()HUKATOPHI COCTAaBHBIX MEPEMEHHBIX, B KOTOPHIE BXOIT JaHHBIE KOMIIOHEHTHI, HO U
HWIEHTA()HUKATOPHI CIIMCKOB, B KOTOPHIE BXOST CIIMCKOBBIE WICHBI, MMEIOIINE B CBOEM COCTaBE TaHHBIE KOMIIOHEHTHI.

3amMeTHM, 9TO B Ka4deCTBE aJPECOB B IMPABBIX YACTIX AJAPECHBIX COOTHOIIEHUH MOTYT (DUTypHUpOBaTh HE TOJBKO
MIPOCTBIE TIEPEMEHHBIC, HO W DIIEMEHTHl MAacCCHUBOB, KOMIIOHEHTBI COCTaBHBIX IMEPEMEHHBIX, & TaKXE€ KOMIIOHECHTHI
CIIMCKOBBIX 4JIEHOB. BO Bcex ciyyasiX, €ciid HE BO3HHMKAET HEONPEICICHHOCTH, 3T BEIUYMHBI YKa3bIBAKOTCS IIPOCTO
CBOMMH HAECHTHU(HUKATOPaMH (HApuUMeEp, ajpeca, SBISIONINECS dJIEMEHTaMH MAacCHBOB, YKa3bIBAOTCS 0e3 WHAEKCHBIX
CKOOOK, Tak KakK $ICHO, YTO a/JIpECOM MOXKET OBITh TOJBKO OJWH 3JEMEHT MacchBa). B Tex cimydasx, Koraga BOZHHKAET
HEOTIPE/ICTICHHOCTbD, 3TH BEITMUNHBI YKA3bIBAIOTCSI COBMECTHO C YTOYHEHUSIMH, COCTaBIIEHHBIMU 110 TipaBmuiaM AJII'OMa.

WHuorma anpecoM HEKOTOPOH BENWYHHBI MOTYT OBITh HECKOJIBKO MEPEMEHHBIX (MM apu(METHIECKUX BBIPAKECHHN); B
3TOM ClIydyae BCE OHHU IEPEUHCISIOTCS B aJAPECHOM COOTHOUIEHUHM 4Yepe3 3HaK paBeHcTBa. Hampumep, eciu anpecom
BETTUYHUHBI A OyAyT BETUYHHEI I, j, k, TO afpeCHOE COOTHOIIICHNE UMEET BU]I

A |=i=j=k

IIpy Hamuyuu omucaHusi agpEeCHOr0 COOTHOLICHMS COACPKUMBIM MO JAaHHOMY aJpecy BCerja SIBISETCS BEIMYMHA,
yKazaHHas B aJIpeCHBIX CKOOKax B JIEBOI YaCTH OIHMCAHUSI.

B Tex cnyudasix, Korga BbIAEPKUBACTCS CTAHAAPTHOE PACIOJIOKEHUE BEIMYUH, COTJIACHO KOTOPOMY KaXKJasl BEIMYUHA
MIOMEILAETCS B OAHY SYEHKY, ONUCAHUS aPpECHBIX COOTHOIIEHUH MTPUBOANUTE HE HYXkHO. He HyHO NpUBOAUTH ONHCAaHUN
aJpECHBIX COOTHOUIEHUH M AJI BEJIWYMH, HE MCIOJb3YIOIMIMXCS IPU MPOTrPAMMHPOBAHUM COBMECTHO C aIpPECHBIMU
CKOOKaMH MJIH CKOOKaMH COIEPIKUMOTO, Jayke €CITi OHU HE HMEIOT CTaHIapTHOTO PACIIOIOKEHHSI.

CuHTaKCcHYeCcKoe OIpe/IeIeHre OIMMCaHMsl aJpeCHOTO COOTHOIIEHHSI UMEeT BHI:

<OIMKMCAHUE aJPECHOTO COOTHOIIECHUS™> : : | <BeNMYMHA> | = <apU(PMETUYECKOTO BBIPAKEHHS >

<omucaHHe aAPECHOT0 COOTHOIICHUS> = <apH(PMETHIECKOe BbIpaKeHNE™>

IIpumepsbr:

1. IlycThb BeIWYHHEI p, g, 7, S TOJDKHBI TIOMEIIATHCS B OOHY SUEHKY ¢ aapecoM a. ONucaHue aapecHOr0 COOTHOIICHHS
IUTSL 3TOTO CITy4ast OyJeT UMETh BHT
| p.g, s |=a;
2. Ilycth coctaBHas BenumunHa HAPSI /] 3annMaceT HECKOIBKO MOJAPSA UAYIINX SYCCK U aapec IepBOM SUYCHKH paBeH
b. AnmpecHOe COOTHONICHHE JOJIKHO OBITH 3aIMCaHO B BHIIC
| HAPS | =b;
3. Ilycth, Hampumep, ajgpecaMu 3JIEMEHTOB MacCHBa «3arojOBOK CIIMCKa» SBJISIOTCA COOTBETCTBEHHO SJIEMEHTHI
MacCHBa «IeCKpUNTop». Toraa aagpecHoe COOTHOIIEHHE OYAET BRIMIISICTh CIACAYIONIHM 00pa3oM:
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| 3aronmoBok cimcka [ | | == meckpunrop;

4. Ilyctb wWMeeTcs TpH BEIWYUHBI b, m, n, KOTOpBIE 00pa3yioT IeMmHOH cmucok. Kaxmas W3 3THX BEIMYHH
pacIoyioKeHa B IMEpBOH MOJOBHHE OJHOM SUCHKH, BO BTOPOH MOJOBHHE KOTOPOH HAXOMUTCS aApec CBS3H, T. €. YUCJIO,
YKa3bIBAIOIIECE apec STUYCHKH, B KOTOPOH pacIoioKeHa CIeayIomas BeJHIHMHa JaHHOTO ciicka. Bo BTOpo# mojgoBuHE
SIICHKH, B KOTOPOW HAXOIWUTCSA MOCICHHHN UICH MaHHOTO IIEITHOTO CIMCKA, TOMEMACTCs HEKOTOPBIA YCIOBHBIH
IMOCTOSIHHBIA KOJI, 0003HauaeMblii naeHTH(GuKatopoM KC m ykaspBaromuii koHell cnucka. IlycTh agpec sSYeku, B
KOTOPOW HAXOJIUTCS TIEPBBIA WICH 3TOTO CIHCKA, PaBEH ¢, TOTAA aJApECHOE COOTHOIICHUE TSI YKA3aHHOTO CITydast OyaeT
AMETh BHT

" nKC | | |=a

[oHsATHs aapeca M CONEPKUMOTO B OOIIEM CiIydae MOXXKHO HHTEPIIPETUPOBATH KaK TOHITHS HAWMEHOBAHUS U
3HAYeHHUs] HEKOTOPOTro OOBEeKTa, HE CBA3BIBAS MX C MAIIMHHON peanu3anueil. DT MOHSATHA HOCAT OTHOCHUTEIbHBIN
XapakTep: OJHa M Ta K€ IPyMIa CHMBOJIOB WM OJWH U TOT e KOJ MOKET MPEACTaBIsATh COO0H HauMEHOBAaHHE OJHOM
KaTeropur 0ObEKTOB U B TO K€ BPeMs MOXKET OBITh 3HaYEHHEM OJHOTO OOBEKTa, SBISIOIIETOCS WICHOM KaTerOpHH
OoJiee BEICOKOTO YPOBHS KIacCH(PHUKALIUH.

B MammHHOH MHTEpIIpeTaluy KO ajpeca MOKET pacCMaTpUBAaThCsl KaK HAMMEHOBAHUE TOM eIMHHLIBI HH(POPMAaLnH,
3HaYEHHE KOTOPOH TPEACTAaBICHO KOAOM COAEPKUMOro 3TOW s4eWku. OTHOCUTENBHBIM XapakTep MOHATUH
HAaMEHOBaHUS KaTeropuu OOBEKTOB M 3HA4YEHHUS O0BEKTa NMPH MAaIIMHHOW pealM3aliy MPOSBISETCS B TOM, 4YTO
COJCP)KUMBIM HEKOTOPOH STYeHKN MOXKET OBITh aapec Apyroi s4edku u T. 1.

B[

m,

BLI}ICJICHHC KOMIIOHEHT B COA€PKUMBIX

Agnpeca U coJiep)KMMble MOTYT y4acCTBOBAaTh B KadeCTBE OMNEPaHIOB BO BCEX OMEpaluix, MPEyCMOTPEHHBIX B
ANTOPUTMHUYECKOM SI3BIKE, a TakKe (PUTYPUPOBATH B JIEBBIX YaCTSAX B OllepaTopax MPUCBAUBAHMUS.

AnpecHble CKOOKH U CKOOKH COJEP>KUMOTO MOTYT MMPUMEHSATHCS MHOTOKPATHO M, TAKUM 00pazoM, OyayT MOIy9IaThCst
ajzpeca U colep>KUMbIe 00Jiee BHICOKHX PAHTOB.

K ampecaMm m coAepXMMBIM ITOJTHOCTBIO NPUMEHHMBI onmcaHHble B AJIITOMe cnocoObl BHIACICHHS KOMIIOHCHT
COCTaBHBIX TIEPEMEHHBIX M pa3psAaoB. Eciu nig cOAepXUMBIX HE JTaHO ONMUCAaHUS BUJA, TO MOJPa3yMEBAETCs, UYTO
yKazaHHU€ pa3ps/ioB OTHOCUTCS K JBOMYHBIM paspsjaaM SUYCHMKH MaIIMHHOM TaMsATH TOW MallWHBI, Ha KOTOPOH
npejamnonaraercs pemeHue 3agad. [Ipu 3ToM cuuTaeTcsi, YTO BCE JBOMYHBIE pa3psiibl AUCUKU MEPEHYMEPOBAHbBI MOJIPSI
cieBa HampaBo oT 0 10 HEKOTOPOTO 7 U YKa3aHUE Pa3psA0B OMpPEneseT 3TH JBOUYHbBIC PA3PSIAbI TUCHKH.

Brinenennsie pa3psiabl NEPEMEHHOW WIIM BbIJAEIEHHAs KOMIIOHEHTAa COCTABHOW MOXET HCIIOIb30BAaThCA B KaueCTBE
ajapeca, T. €. 3aKJIFOYAThCS B CKOOKH COJCPKUMOTO. 3aKITFOUEHHUE BBIICIICHHON KOMIIOHEHTHI COCTABHON BEUYMHBI (MM
BBIJICTICHHBIX Pa3psoB) B CKOOKH COACPKMMOTO O3HAYACT, YTO ATa KOMIIOHEHTA JIOJDKHA UCIOJIh30BAThCS B KAYCCTBE
aJjpeca HE3aBHCUMO OT €€ MCXOJHOrO (T. €. JIO BBIACICHUsI) TOJOXKCHHS B COCTABHOW BenwuuHe. Takum o0Opasom,
BBIJICTICHHAsT KOMIIOHEHTa KaK Obl aBTOMAaTHYECKH CIBUTACTCS B CTOPOHY MIIAJIINX Pa3psliOB aapeca. AHaJIOTHYHBIM
00pa30oM HCIOJIB3YIOTCS BBIACISCMBIC KOMIIOHEHTHI M INPH BBHIMOJIHEHUH C HUMHU apu(METHUECKUX Omepaiui, T. €.
BBIJICJICHHAs KOMIIOHEHTA BCEI/1a pacCMaTpUBAETCsI KaK OT/AENbHAs BETUYNHA.

CornacHo npasmwiam AJII'OMa uMEIOT MeCTO CIEOYIONIME €CTECTBEHHBbIE COOTHOLIEHUS MEXKIY BBIICICHHBIMU
KOMIIOHEHTaMH B MPAaBbIX U JIEBBIX YaCTAX ONEPATOPOB MpucBauBaHus. Eciau mpaBoil yacTeio oneparopa MpUCBAWBAHUS
SIBJISIETCSI BBIAETICHHAS! KOMIIOHEHTA, a JIJIsl BEJIMYMHBI, CTOALLIEH B JIEBOM 4acTH, HE yKa3aHa KOMIIOHEHTA WUJIU Pa3psiibl, TO
3HAUEHUE BBIACICHHOW KOMIIOHEHTHI NMPaBOM 4acTU NMPUCBAUBAETCSA BCEH BENMYMHE, CTOALIEH B JeBod yactu. Ecnu xe
JUTsl BEJIMYMHBI, CTOSIICH B JIEBOM YacTH OllepaTopa NMPUCBAWBAHMUS, YKA3aHbI Pa3psabl WIK KOMIIOHEHTA, TO BBIICICHHAS
KOMITOHEHTA MTPaBON YaCTH yCTAHABJIMBAETCS TaK, YTOOBI COBITAJM MIIAJIIINE Pa3psAbl BHIACIECHHBIX KOMIIOHEHT B JIEBOI
Y TIPaBOil 4acTsIX orepaTropa MPHUCBaWBaHUs (ITO CIIPABEIIMBO IS IIENBIX Yrcel. B cirydae ApoOHBIX MM CMEIIaHHBIX
YHCel BRIPABHUBAHHE JOKHO IMMPOU3BOJAUTHCSA IO MOJIOKEHHUIO IECATUIHOM 3arIsTOM).

B sToM ciaydae mpu BBIIOJIHEHUH OI€paTopa MPHCBAMBAHUS BCE OCTAJbHBIC YaCTH IEPEMEHHOM, YKa3aHHOU B JICBOM
YacTH oOIepaTropa MPHCBAaWBaHWSA, KPOME BBIAEICHHOW KOMIIOHEHTH (WM BBIJENIEHHBIX pa3psioB), OCTaOTCA 0e3
M3MECHCHHUS.

Ecmu BrieNIeHHass KOMITOHEHTA MTPaBOi YacTH MMeeT OOJbIee YHCI0 Pa3psiioB, YeM BBIICTICHHAs KOMIIOHEHTA JIEBOH
YacTH, TO HE COBIABIINE pPa3psiAbl (JIMITHHUE) KOMIIOHEHTHI TpPaBOW YacTH TNpomagaroT. Hampumep, 3amuch Buaa
a.| A _|:=C; yka3biBaeT, uTo 3HaucHHe C MPHCBAMBACTCS BEIMYUHE ¢, MPEICTABISIONICH COO0M KOMIIOHEHTY COCTAaBHOWM
BEJIMYWHBI, HMMEIONIeH aJpec, paBHBIM 3HAYCHHI0O BeNMWYMHBI A. B 1maHHOM ciydae 0003Haue€HHE KOMITOHEHTHI
COJIEP)KUMOTO B BHJE d.| A | ©IMeeT CMBICT HASHTH(UKATOPa BETUNINHBI U IIPICBaNBAaHNE UAET TaK, KaK eCIH OBl B JIEBOH
YaCTH CTOSI IIPOCTO UIACHTU(PHUKATOP BEIIMYMHEI ¢. Takol e CMBICT WACHTU(UKATOpA UMEET 3aJIaHUC YACTH SIYCHKU MTPH
MOMOLLHU YKa3aHUS Pa3psIoB.

3anuck Buna (i.j) |_A_|: = C,; onpenenser mpucBaMBaHHE 3HAYCHHUSA BEIUUMHBI C TpyIIe pa3psaoB SUCHKH, aapec
KOTOPOU paBEH 3HAYEHHUIO BETUYHMHBI A. Mtaammuii pa3psi MPUHUMAIONICH TPYIIBEI UMEET HOMED I, CTapIIuid pa3psmy —
HOoMep j. Ecii y BeMWYMHBI, SBIAIOMICHCS COMEPKUMBIM IO afpecy A, HMEIOTCS ONMUCAHUS aJpeCHOTO COOTHOIICHUS U
BHUJIa, TO JICBOM YaCThIO OlEepaTopa NpUCBauBaHus OyAeT IPyIia CHMBOJIOB 3TOH BEJIMYMHBI ¢ HOMEPaMH OT I JI0 J.

Ecnu HyXHO yka3aTh, YTO BBIJCJIICHHAS KOMIIOHEHTa COJCPXKHMOTrO camMa 0003HAYaeT ajpec SYCUKH, B KOTOPYIO
MOCBLIACTCS 3HAYCHUE HEKOTOPOU BEIMYUHBI, TO 3aIIUCHIBACTCS CIEAYIONIEE BEIPAKECHUE:

Lal A | [:=C | @)lA | [:=C
Oty 3anucu 0003HAYAIOT, YTO 3HAUCHHE HEKOTOPOIl BeauyuHbl C MPUCBAaMBAETCS CONCPKUMOMY STUCHKH, MMEOLIEH

aJpec, paBHBIN JIHOO 3HAYCHHIO d. |_A_|, 1100 3HAYEHUIO KOJa, HaXOIAIIETOCS B pa3psAax C [ 10 j B SUCHKE C aipecoM,
paBHBIM 3HAYCHHUIO A.
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§ 20 OMNMNUCAHNA CTTNCKOB

Kak HU3BCCTHO, BCC BCIMYMHBI (33 HUCKIIIOUCHUEM HEKOTOPBIX CTaHI[a'pTHBIX), HCIIOJIB3YEMBIC B AJII'OPUTMHUYCCKHUX
nporpamMmmax, JOJIXKHBI OBITH OMMCAHBI B HAYAJE TEX 6J'IOKOB, B KOTOPBIX OHHU UCIIOJB3YIOTCA (I/IJ'II/I BO BHCIITHUX 6n01<ax).

910 T'pe6OBaHI/I€ OTHOCHUTCA U K CIIMCKOBBIM BCINMYHMHaAM (CHI/ICKaM 1 CIIMCKOBBIM CT]C)YKTypaM), XOTs Ha3sHA4YCHUC
OIMCAHUI CIIHMCKOBBIX BEJIUYHH CYIICCTBCHHO OTIMYACTCA OT HAa3HAYCHUA OIHMCAaHWKM HECIMCKOBBIX BeIu4YuH. OnucaHus
OOBIYHBIX HECITUCKOBBIX INCPEMEHHBIX (BJ'ICMCHTapHBIX u COCTaBHLIX) HCITOJIB3YIOTCA TPAHCIATOPOM JIA:

a) pacupCaCICHus MaMATH 11014 3TU BCJIMYUHBI,

0) ompenmencHUS XapakTepa oneparuil HaJ BeTMINHAMU (C OKPYTICHUEM HIIH 0€3 OKPYTIICHHS | JIp. ).

CHnHCKOBBIEC BEIMUMHBI, KaK YK€ TOBOPHIOCH, HE TPEOYIOT I ce0s pacipeaeaeHUs IaMATH B OOBIYHOM MOHHMMaHHH
3TOr0 TepMHUHA. Pa3Mepbl M CTPYKTypa CIIHMCKOB MOTYT MEHATBCS B Ipollecce pabdOTHI B IMHPOKHX MpeAeiiax; OHU
00pa3yloTcs aBTOMAaTHYECKH B COOTBETCTBMHM C (DaKTHUECKHMM COCTaBOM oOpaOarbiBaeMOil uHGOpPMAIMH U
pacmonararTcs Ha UMEIOIIUXCS CBOOOHBIX MECTaX B AMSITH MAIIHHBI,

OmHako, HECMOTPS Ha YKa3aHHYI0 THMOKOCTh B HCIOJB30BAaHHMM CIIMCKOBBIX BEJIMYUH, IPH MPOrpaMMHpPOBAHUU
3a7a4, B KOTOPBIX YYaCTBYIOT CIIUCKOBBIC BETUUUHBI, TPEOYeTCs COOIOICHUE IBYX OCHOBHBIX YCIOBHIA:

a) JOJDKHA OBITH 3apaHee OoIpejelieHa CTPYKTypa ((hopMar) CIIMCKOBELIX YJIEHOB M PACIIONOKEHHE UX OTHOCHTEIHHO
IPaHMII SYeeK IMaMSITH MalluHbI;

0) mo/bKHAa OBITH TIPOM3BENEHA IIPEABApUTENbHAS OpraHu3alMs CBOOOJHOM O00JIACTH ITaMSTH, BEIIEIIEMOI
MOCIMCKOBLIE BENMUMHEL. HecmuckoBas o00J1acTh pacrpenenseTcss OOBIYHBIM 00pa3oM, a CIHMCKOBas o001acTh
OpraHU3yeTCs
B COOTBETCTBHHM C THUIIOM HMCIOJIB3YEMBIX CIUCKOB (JIMOO B BHE OOIIEro IECIMHOIO CIHCKAa CBOOOMHBIX sSUeeK, MO0 B

BHJIC [IEMTHOTO CIHCKA CBOOOJHBIX THE3]| sUeeK (HPUKCUPOBAHHOIO pa3Mepa, JH00 B BHJE IMOCIEIOBATEIBHOTO CITUCKA
cB0oOOIHBIX 30H HAa MJI wum B O3Y U 1. 1.).

VYKazaHHbIE OTpaHUYCHUS BBI3BAHBI TEM OOCTOSTEIHLCTBOM, YTO MPOLEAYyPHl 00pabOTKH CIHUCKOBOW HH(MOPMAIUN
MIpHUBsI3aHbI K (hopMaTaM CIIHMCKOBBIX YJICHOB U CIIOCO0aM OpraHU3aIiy CBOOOAHOM MaMATH MalluHBI.

Jli1st omMcaHus CIIMCKOBBIX BEIMYMH BBOAMUTCS OIMUCATENh CHUCOK, KOTOPBIA BMECTE C CHMBOJIOM YPOBEHb 00pa3yeT
napy OmnMcaTeJbHBIX CKOOOK, MOJOOHYIO TIape: COCTABHOM... ypoBeHb. OMNICaHNe CIHCKa COCTOHUT M3 JBYX YacTel: M3
OMHCaHUs 3arojioBKa CHHUCKa ((uKcaropa COHCKA) W W3 OMHCAHUS CTPYKTYPHI CIUCKOBOTO WICHA. DTH JIBE YaCTU
OTIMCaHUs Pa3esAloTCs TOUKOW ¢ 3amsaTod. OnucaHue CHHcKa HAYWHAETCS CHMBOJIOM CHMCOK, TOCJIE KOTOPOTO HAET
OMMCAaHUE 3aroJIOBKa CIMCKA, a MOCIe HEero JAaeTcsl CTPYKTypa CIUMCKOBOTO WIEHA, KOTOpas 3aKaHYMBAETCS CHMBOJIOM
ypoBeHb. Kak 3aroioBok cHucka, Tak W CHHCKOBBIM WieH B OOINEM Cilydae MPEACTaBISAIOT CO0O¥l COCTaBHbBIC
nepeMeHHbIe. B 4acTHOM cilydae 3aroJIoBOK CITHCKa MOKET BOOOIIE OTCYTCTBOBATS.

Tak kak B COCTaB CHHCKOBOTO 4J€HA MOXKET BXOAMUTHh B KayeCTBE DJIEMEHTA APYTON CIHCOK WM Ja)Ke HECKOJIbKO
CIIMCKOB, TO 3Ty BO3MOXHOCTH HEOOXOJUMO NPEAYCMOTPETh COOTBETCTBYIOIIUM TOCTPOCHHEM OINHCAHUS CIUCKA, a
HMMEHHO TIOCTPOCHUEM CTPYKTYPHI CIIUCKOBOTO YJICHA.

CTpyKTypa COHCKOBOIO WiCHa aHAJIOTMYHAa CTPYKTYpe COCTABHON MEPEMEHHOH, 3a UCKIIOYECHUEM TOTO, YTO HApPSIy C
AJIeMEHTaM¥ ONHMCaHuH, MPUHATEIME B AJII'DMe B CTpYKTYpy CIIHCKOBOTO YJieHa MOTYT BXOJIUTH M OTIMCAHUS CITHCKOB.

[IpuBenem onucanre COCTaBHOM BeNUYUHBL, puHsIToe B AJII' OMe:

<9JIEMEHT OIUCAHUS> : | = <OIMCAHUE THIIA> | <OMHCaHHE MAaCCUBOB> | <OMHCAHHE COCTABHOW BEJINYNHBI>

<cocTaBHas BeJIWYMHA> : = <HICHTU(DHUKATOp MEPEMEHHOI™> | MaccuB <uaeHTH(HUKATOp  MaccuBa™> [<CIMCOK
IpaHUYHBIX Hap>]

<CTPYKTypa COCTaBHOW BEIMYUHBL> : : = <3JIEMEHT OMHCAHUAM> | <CTPYKTypa COCTaBHOW BEIUYHHBL>; <AIEMEHT
OTHCaHUS>

<OIHKCaHWE COCTaBHOM BEIMYMHBL> :: = COCTABHOI <COCTaBHas BEIMYMHA>; <CTPYKTypa COCTaBHOW  BEIUYMHBI>
YPOBEHB

Hcmons3ys 3T0 OIpeae/IeHUe COCTABHOM BEIIMYMHBI, MOKHO IIOCTPOMTD CIIEAYIOIIEE OMPEACICHUE OMUCAHMS CITUCKA!

<uAeHTU(DHKATOP CIUCKA> : : = <uAcHTU(UKAaTOP>

<OmHMCaHHWE 3arojioBKa CIHMCKa™ : : = <IyCTO> <UJACHTU(UKATOP CIHCKa™> | <OIMHCAHHE COCTABHOW BEIMYHUHBI>

<3JIEMEHT CTPYKTYPBI CIIMCKOBOI'O YWiICHA™ : : = <3JIEMEHT OIHCAHUS> | <OIMHCAHUE CIIHCKA >

<CTPYKTypa CIIMCKOBOIO WiICHA™> : : = <3JIEMEHT CTPYKTYPhI CIIMCKOBOTO 4I€Ha™> | <CTPYKTypa CIHHCKOBOIO WicHa™;
<3JIEMEHT CTPYKTYPbl CIHCKOBOI'O YiIeHa>

<OmHUCaHHE CIMCKa™> ::= CIMUCOK <OMHCAaHHE 3arojIOBKa CIIMCKa™>; <CTPYKTypa CIIUCKOBOI'O WiCHa™> YPOBEHb

Crnenyer cpaenaTh HECKOJBKO IIOSICHEHUH OTHOCHUTEIBHO OIMCAHUS 3arojIOBKAa CITUCKA. 371eCh BO3MOXKHBI TpU
BapuaHTa. Bo-TepBBIX, ONMHCAHHME 3arojIOBKa CIIMCKA MOXET BOOOIE OTCYTCTBOBaTh. B 3TOM ciyuae cpasy ke 3a
CHMBOJIOM CIIUCOK OYJIET CTOSATH TOYKA C 3aISITOM, 32 KOTOPOU OyAeT CIeI0BaTh ONMUCAHUE CTPYKTYPhI CIIMCKOBOTO WICHA.
Bo-BTOpBIX, OmMucaHUE 3aroOBKa CIHCKAa MOXKET OBITh MPEACTABICHO MPOCTO HUACHTHU(MUKATOPOM CIIHCKA, 32 KOTOPHIM
CTOWT TOYKA C 3amiaToi. B 3ToM ciiydae uaeHTH(UKATOp CIUCKA UTPAET POJIb HEKOTOPOTO MPUMEYAHMS, TTOSICHSIOIIETO
Ha3BaHWE WJIM HA3HAYCHHUE JAHHOTO CIUCKA NPU YTCHUU alTOPUTMa JIIOJIbMH. TPaHCISATOPOM ASTOT HACHTHU(PHKATOP
CIHCKa HE UCIOJB3YeTCs. B-TpeThUX, OMHMCAHWE 3arojioBKa CIUCKAa MOXET OBITh MPEJCTABICHO B BUJC OMUCAHUS
COCTaBHOW BeNMYUHBI. B 3TOM ciy4yae B KauecTBE COCTABHOUM BEIMYUHBI OyNET YKa3bIBAaThCS UACHTU(UKATOP CITHCKA,
KOTOpBIN sBJsieTC (PaKTUYSCKUM HUICHTU(DUKATOpOM 3aroyioBka (Qukcaropa) maHHoro crnucka. CTpykTypa 3TOU
COCTaBHOM BEIMYMHBI OYIET MPEACTABISATh COOOH CTPYKTYpY 3arojioBKa CIUCKA. 31€Ch MOMET YKa3bIBaThCS YHUCIIO
YJIEHOB B CIIMCKE, aJIpeC MEPBOr0 WiICHA CIHCKA M ApPYyrue JaHHBIC, OTHOCAIINECS K CIUCKY B uenom. [Ipu Hamuuuu
TAKOTO ONMMCAHUS 3ar0JIOBKA CIHMCKA TPAHCIATOP BBIICIUT COOTBETCTBYIONIYIO SUYCHUKY (SUCHKH) B MAMSITH MAIIUHBI IS
pasmenieHust ¢ukcatopa crmucka. OTcrona sICHO, 4TO (DaKTHYECKHH 3arojIOBOK CIHCKa MOXET OBITh IPENCTaBJICH B
OMNMCAHUU CIIHCKA TOJIBKO B BUJIE COCTABHOU nepeMeHHOU. [Ipu 3TOM 3a CUMBOJIOM CHHMCOK JTOJKEH Cpa3y CTOSATh CUMBOJ
coctaBHoi. TakuM cmocoOOM MOTYT ONHCBHIBAThCA CIHCKK JIOOOro Tuma (IETHBIE, Y3JIOBBIE, THE3NIOBBIE,
MOCIIEIOBATENLHBIE).

Baxno TO, 4TO AJI1 BCJIMYHWHBI, 3aKIIFOYCHHOMN MEXAY CHUMBOJIAMU CIIMCOK... YPOBCHb, O0OBIYHOTO pacnpeaciacHnud
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MaMATH TIPOU3BOJIUTE HE TpeOyeTcs, a 3a/laHHasl CTPYKTYpa CIIMCKOB YYHUTHIBAETCS TIPU IPEIBAPUTEIHHON OpraHU3aIlluu
CBOOOJIHOM MaMSATH U B TIPOIECCE COCTABICHHS OTIEPATOPOB MPOTPaMMBL.

CpaBHeHne AAPECHOr0 M MHACKCHOI0 CIocoooB oﬁpamemm K 4YJI€eHaM CIIMCKOB

CpaBHHM BO3MOYKHOCTH OOpaIleHHS K YieHaM CIHCKOB IIPH IIOMOIIM WX aapecoB M IIPH ITOMOIIM HHICKCOB
NepeMeHHbIX, ucnoiab3yeMbix B AJII'OJle.

Ormepartist OYYCHHSI COIASPKUMOTO TI0 33aJaHHOMY ajpecy, BOOOIe TOBOPS, MOXET OBITh NPEACTABIICHA B BHUJC
orepanuy oOpaIleH s K 3JIEMEHTY MacCHBa 110 3aJaHHOMY HHAEKCY. J1JIg 3TOro He0OXOJUMO BBECTH B OMMCAHHUE JAHHBIX
B COOTBETCTBYIOIIEM OJIOKE IMMPOTPaMMbI YCIOBHBIN OJTHOMEPHBIH MAacCHUB, ITPEIACTABIISIONINN COOO0M MOCIeI0BATEIbHOCTh
syeek maMsaTH. MHIEKCHI 3JEMEHTOB MacCHuBa OyJyT cOBHaaaTh C aapecamMu sdeek. VMHOrJga A0CTaTOYHO BBECTH
YCJIOBHBIN MacCHB, KOTOPBIH OyJeT OXBaThIBaTh HE BCIO MaMSTh, a TOJBKO Ty 30HY, B KOTOPOM JOJKHA pa3MelaThCs
cruckoBas nHpopmaiusa. ECTeCTBEHHO, YTO IIPH STOM KaKABIH WIeH CIHCKA JOKEH 3aHUMATh OJHY SYEHKY ITaMsITH.

JInst WULIIoCTpalMi IBYX YKA3aHHBIX BO3MOXKHOCTEH OOpallleHHs K CIMCKOBBIM BEIHMYHMHAM PACcCMOTPHUM IIPHMED.
IIycte TpebyeTcss OCYIIEeCTBHTh IPOCMOTP HEKOTOPOro IIEMHOrO CIIHMCKA, PacHoJ0KEHHOIO B  OINCPATHBHOM
3anoMuHaoIeM ycrpoiictse (O3VY), u 0TOOp YI€HOB, y KOTOPBIX IpHu3Hak /7 paBeH 3amanHoMy 3HadeHwio (3I1). Beemem
ycnoBHbIH MaccuB O3Y [1 : N], oXBaTBIBAIOIIMA HEKOTOPYIO 30HY HaMATH U3 N sdeek, B KOTOPOH OyIeT pacmoiaratbes
crucok. bynem cunTaTh, YTO KaXKABIM WIEH CIHCKAa PAcIONOKEeH B OJHOM SUCHKE M COCTOUT M3 TPEX KOMIIOHEHTOB:
npusHaka /1, anpeca csizu AC u npuszHaka koHna crnucka KC.

Anpec cBa3u AC yka3pIBaeT MOJOKEHUE CIIEIYIONIET0 YicHA CIUCKA OTHOCHUTEIRHO Hauajga maHHo# 30HBI O3V (T.c.
9TO OTHOCUTEILHEIN, a He a0COMIOTHBIN azApec). Muaeke smeMenTa B ycaoBHoM MaccuBe O3Y [1: N], mpeacTaBisiomero
co00¥ TMepBBIA WICH CHHCKa (BEPINMHY CIHCKa), 0003HauuM depe3 @. OH sBisgercs 3agaHHBIM. OTOOpaHHBIC WICHBI
OymeM 3amuchBaTh B MaccuB 1 [1 : n]; 3HAaUCHHME HHIEKCA STOTO MacCHBa OYIET YKa3bIBaTh YHCIO OTOOPAHHBIX YICHOB.

Bennuunst 311, @, T1i], i, n OyAaeM CUUTATh rI00ATBHBIMH IO OTHOIIEHHIO K PacCMaTpUBacMOMY OJIOKY IIPOrpaMMEL.
Anpeca cBs3u AC SBISIIOTCS MOPSAKOBBIMH HOMEpaMH siueeK Tod 30HBI O3V, koTopas BBIICICHA I pa3MEIICHUS
CITHCKA.

HAYaIo.......... ;

cocTaBHoii Maccus O3V [1:N];
ueablii /7 Bun | (10), AC Bug 1 (20);
Jornyeckmnii KC YPOBeHE

mesblii J, j;......... ;

ii=1,j.=;

g J:=j noka |KC.O3VY[J], j umka
Havayo ecau /1. O3Y[J] =3Il To

Havayuo 7 [i]: =03VY[J];i: =i+ | koHew;
j: =AC. O3VY[J] xoHen

DTOT XKe Y4aCTOK IpOrpaMmbl, 3aIIMCAHHBIA C HMCIOJH30BAaHHEM AApPCCHBIX CHUMBOJIOB M OIIMCATCIId CIIHCOK, 6y,Z[GT
HUMCTb BU/:

HAYAJIO ......... ;

CIIMCOK IIeTIh; COCTaBHOIi ArieMeHT, neasblid /7 Bua 1 (10), AC Bug 1 (20); noruueckuii KC ypoBensn
YPOBEHb;

nesblii J, j; ......... ;

| onement | = AC;

ir=1;,j:=@

s AC: =jmoka | KC. | AC |,/ uuka

Havauo ecau /1. | AC | =3Il 1o

Havauo T [i]: = |_AC_|; i: = i+1; xoHel|

j:=AC. |_AC_| xoHen

3nech MAESHTHU(UKATOPOM BCErO CIHCKA SBSCTCS «IEmb» (3TOT HASHTH(UKATOP (DAKTHUECKH HE HCIIONB3YeTCs), a
UICHTU(UKATOPOM WICHA CITUCKA — «IJIEMEHTY.

CpaBHeHHe 000HX BapHAHTOB 3alMCH ITOKA3bIBAET, YTO OHU NPHMEPHO OJMHAKOBBI, BTOPOH BapHaHT COJACPIKHUT B
OTHMCAaHMAX OJI0Ka JOMOTHHUTEIBHOE OMHMCAaHKe (2 MMEHHO aJpecHoe cooTHomeHue). Ho 3To omucaHue B TaHHOM cCiTydac
MOXET OBITH ONMYIIEHO, TAaK KaK COTJIaCHO YCIOBUIO KaXKIBIA WiICH CITMCKA HAXOMUTCS B OTIACIBHOU SYCHKE, T. €. UMEET
MECTO CTaHJIAPTHOE PACIIONIOKEHNE CITMCKOBBIX BETMYHH.

ITpuHIIMTIHATRPHBIM HEAOCTATKOM ITIEPBOTO BapHaHTa SBISETCS HEOOXOTUMOCTH BBEICHHS OMHCAHUSA (DHUKTHBHOTO
maccuBa O3Y [1 : N], B KOTOPOM TOJBKO HEKOTOPEIC STUCHKHU OyIyT 3aHATHI WIEHAMU CIHCKa. [Ipu 3TOM HEoOX0oauMo
Kak-TO OTIMYaTh B ONMHCAHUAX TakWe (DUKTUBHBIC MAaCCHBBI OT HACTOSIINX MAacCHBOB, TaK KaK (PMKTHBHBIC MAaCCHBBI
MOTYT HaKJIaJbIBaThCS OPYT Ha JApPYyra, M, KpOME TOTO, OHU JOJDKHBI UMETh 10 BO3MOXKHOCTU OOIBIIME pa3Mephl IS
TOT0, 9TOOBI MOYKHO OBLIO 00€CIIEUNTh THOKOCTH B PACIIONIOKEHUH CITUCKOB B MIAMSATH MAIIUHBL
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Hcnonp30oBaHne aApeCHBIX CHMBOJIOB JJISI OMHCAHUS IICITHBIX CIIUCKOB SIBIIIETCS Ooyiee YIOOHBIM IO CISAYIOUTUM
MIPUYHHAM:

a) OHM Oojiee €CTECTBEHHBI IJIs1 MAIIMHHOTO IPEACTABICHHS W HATVIAOHBI JJIi MPOrPpaMMHPOBAHHSA, TaK Kak
COOTBETCTBYIOT CYIIIECTBY MAllIMHHBIX OIEpaIliii IIPH OOPAICHUH K CIUCKOBBIM BEJIHUMHAM;

0) mnpuMeHeHHe CKOOOK COIEPKMMOI0 He CBS3aHO C BBEICHHUEM JOIOJHHUTEIBHBIX ONMMCAHUN (DMKTHBHBIX MAaCCHBOB
O3V, koTopbIe TPAHCIATOP JAOHKEH OTIIMYATH OT HACTOSAIINX MAaCCHBOB;

B) CKOOKH COAEPKMMOI'0 MOT'YT HECTH JOIOIHUTEIbHbIC (YHKIIUH, BBIIOIHISA POJIb OOBIYHBIX (KPYIJIBIX) CKOOOK IS
BBIJICTICHHS OTIPECIICHHBIX BRIPAXKCHH.

Onucanue MHOFO(l)OpMaTHLIX COCTABHBIX U CIMCKOBbLIX BCJIUYUH

I/IHOI‘I[B. ObIBaEeT HGO6XOZ[I/IMO O6pa6aTLIBaTB TaKHC CIIMCKH HJIM COCTABHBIC BCIIMYHHBI, Y KOTOPBIX CHHUCKOBBIN YJICH
HJIKM COCTaBHasA BCIHMYMHA MOXCET HMMCTH HCCKOJIBKO Pa3JIMYHBIX BapHMaHTOB CTPYKTYPbI, T. €. HECKOJBKO pPa3JIUYHBIX
(I)OpMaTOB, IIPpHUYCM TAKHC MHOI‘O(I)OpMaTHI)Ie BCIIMYUHBI OPTraHNUYCCKU 06p3.3y}OT OJIMH CIIMCOK HWJIXM MAaCCHUB U Pa3acCJICHUC
X Ha HECKOJBKO CIIMCKOB HJIIM MACCHMBOB B 3aBHCUMOCTH OT HX Q)OpMaTOB OKa3bIBACTCA HeHeHeCOO6paSHI>IM N
HCBO3MOXXHBIM. (I)OpMaTBI OHHOﬁ M TOU K€ BEIUYMHBI OOBIYHO Pa3aIn4YarOTCAa 3HAYCHUAMU OINPCACICHHBIX ITPHU3HAKOB-
pPaspsaa0B, U IIOTOMY IIPH OIMMCAHUHN TaKHUX BEJIIMYHNH HCO6XO,Z[I/IMO YKa3bIBaTh OTU NIPU3HAKU U UX 3HAUYCHUS.

,Z[HH 3TOI'0 MOXXHO HCIIOJIB30BAaTh HECKOJIBKO MOZ[I/I(bI/IIII/IpOBaHHYIO MCTOAWKY OIIMCAaHHs COCTAaBHBIX W CIIMCKOBBIX
penmunH. [locne nHOeHTH(hHKATOpa IPU3HAKA, pa3IuJaronero (opMartel, OyaeM mucaTh, Kak 0OBIYHO, YKa3aHHWE BHA, a
[OCJIe HEro — CUMBOJI GOpMAT, 32 KOTOPBIM yKa3bIBacM 3HAUYCHHE 3TOTO MPH3HAKa I AaHHOTO (opmara. 3a 3THM
3HAYCHHEM 4Yepe3 3asTyI0 OyaeM OMUCHIBATH OOBIYHBIM 00Pa30M CTPYKTYPY COCTABHON WMJIM CITUCKOBOM BEIIMYMHBI IS
JAHHOTO (popmaTa. 3a OIIMCAHKEM CTPYKTYPHI JUIs JaHHOTO BapruaHTa opMaTa OyJeM yKa3bIBaTh CHOBa CHMBOJI (hopMar,
[IOCJIE KOTOPOTO MHCATh APYroe 3HaYCHHE IPU3HAaKa U 338 HUM (4epe3 3alATyI0) — OMKcaHie HOBOro (hopMara M T. 1.

Takum o00pa3oM, ONHMCAHWE HECKOJBKHUX PA3IWYHBIX (OPMATOB OMHOM M TOH JKE€ BEIUWYMHBI JaeTCa 3a
HIACHTU()UKATOPOM IPH3HAKA, Pa3jIMyaroliero 3TH (GopMaThl; OMUCAHHS Pa3HBIX (DOPMATOB Pa3ACISAIOTCS CHMBOJIOM
(opmar, 3a KOTOPBIM CTOMT 3HAYEHHE COOTBETCTBYIOIICTO IIPHU3HAKA. SICHO, YTO MOCIIE MMOCIEAHEr0 Onucanus Gpopmara
JOJDKEH 00sI3aTEIbHO CTOSTh CHMBOJ YPOBEHb, TaK Kak Jii00as MHOrodopMarHas BeIMYHWHA 00A3aTEIBHO SIBISCTCS
COCTaBHOU BeTWYHUHOW. ECIM 3TO K TOMY K€ U CIIMCKOBAasl BEJIMYMHA, TO, €CTECTBEHHO, B Hayuajie €€ OMUCAHUs JIOJKECH
CTOSITh OIMCATEIh CIHHMCOK C 3arojOBKOM CIMCKa, a B KOHIIE OINMWCAaHUA — CTPYKTypa CIMCKOBOIO 4YjeHa M
COOTBETCTBYIOLIUI CHUMBOJI YPOBEHb.

OnucaHue CMCKOBBIX NMPoLeIyp

[Ipu 00paboOTKe CIHMCKOBBIX BEIMYMH MOXET MPUMEHSATHCS METO MpoleAyp. B Buie mpoueayp MOXKHO 0QOpMIIATh
pa3IUYHBIC THITOBBIC CIIMCKOBBIC IPOIECCHI: BKJIIOYCHHE HOBOT'O WICHA B CIMCOK, MCKIIOYCHHE UYiIcHA M3 CITHCKa,
00BETMHCHUE CITMCKOB, pa3IeJICHUE CIMCKA HA YaCTH, TTOMCK 3aJaHHBIX WICHOB B CITUCKE, KOTUPOBAHHE CITMCKA H T. II.

Otr nponenypsl opopMmisttores mo npasmwiaMm AJII'OJIa ¢ yuetom mobaBiieHui, caemanHeix B AJITDMe, a takke ¢
HCITOJIb30BaHUEM BBEACHHBIX B JAaHHOW TJIaBE aJpPECHBIX COOTHOIICHUH W ONMHUCATEIBHBIX CKOOOK CIMHCOK ... YPOBEHbD, a
TaKKe pa3aenures opmar.

OTH CcpeicTBa MCIONB3YIOTCS HE TOJIBKO B TElE€ MPOIEmypbl, ohopMiiieMOM B BHIE OJIOKa, HO W B 3arojioBKe
MIPOTIETYPHI, B pa3aeie CHeupHUKAIHA.

Ilomo6HO TOMy, Kak B AJII'DMe mnpemycMarpuBacTcsi oOs3aTeiabHas cIenupUKanus (opMalbHBIX IIapaMeTpOB,
SIBJITIOIIMXCST COCTAaBHBIMH ~ BEJIMYMHAMH, TIPH MPOTPAMMHPOBAHWM CIUCKOBBIX TPOIEAYyp eme oOs3aTellbHa
crierupukanis  GOopMaNBHBIX IMapaMEeTPOB, SIBISIFOIIMXCS CHUCKOBBIMH BeiawmunHamMu. CrienuuKamy CIHUCKOBBIX
BEITMYMH TIPEICTABIIIIOT COOOW OMHMCAHWS CIUCKOB W OIMHCAHHUS aIPECHBIX COOTHOIICHWH, COCTABISIEMBIC B ITOJTHOM
COOTBETCTBHH C TIPUBEICHHBIMH BBIIIC IMPAaBUIAMH IIOCTPOSHUS TaKUX OMHUCaHUH B OJiokax. Ha crmckoBBIe Mpormemypsl
TIOJTHOCTBIO PACIIPOCTPAHSAIOTCS BCE IpaBWia JIOKAM3AIMKM BEIWMYMH B OJIOKaX W B TpOIEAypax, NEHCTBYIOIIUE B
AJII'OJle. B wdacTHOCTH, e€CIH KakKOW-HMOYIb (OpMallbHBIM HapaMeTp NpoUeayphl OO0O3HAUEeH TaKUM JKe
AISHTU(GUKATOPOM, KaK M HEKOTOpas BETWYHMHA, SBIISIONIASACS TI00ATBHON 10 OTHOMIEHUIO K JAaHHOW TPOIeaype, TO 3Ta
BEIMYMHA HE MOXKET OBITh HCIONB30BaHA B MaHHOW mpouemype. IIpu mocTpoeHMH crHenuMHKAIHA CIHUCKOBOM
Tporeypsl (aAPECHBIX COOTHOIICHHWN) MOTYT HCIIOJIB30BATHCS BEIMYMHBI, SBJISIONIHECS TI00aTbHBIME IS JaHHOU
MIPOTIETYPHI M HE SIBISIIOIIHECS B HEH (hopMaIbHBIMH ITapaMeTPaMH.

B ommcanmsaX CIUCKOBBIX MPOIETYP MOTYT HCIOJB30BAaThCS BCE NPYTHE OMHCAHMS, BXOISAIINE B COCTAB OMMCAHHMA
JaHHOTO OJIoka mporpaMMbl (MM KaKOro-HHOYIb BHEIIHEro OJIOKa), €CIH 3TO He HapymaeTr oOOMUX MpaBHII
JIOKaJIN3alliy BETUYHMH B OJIOKaX.

B aapecHBIX COOTHOIICHHUSIX, HAXOMAIIAXCS B COCTaBE OMHCAHUI B OJOKE, SBIAIONIEMCS TEJIOM IPOIEAYPHI, MOTYT
y9acTBOBATh KaK BEIIMYWHEI, OTIMCAHHBIC B CAaMOM OJIOKE, TaK M BEITWIMHBI, ONMCAHHEIC B pa3feie CreruduKarimi 3Toi
MPOIEAYPHI, @ TAK)KE BEIIMUHUHBI, TJIO0ATbHBIC TI0 OTHOIICHUIO K JAHHOH Iporeaype.

Tlonnas CHeHI/Id)I/IKaHI/IH CIIMCKOBBIX BCIHMYHMH B IIpocaypax HeO6XOILI/IMa B CBsiA3M C TCM, YTO KaXXJasd KOHKPECTHasi
MpoLeAypa COCTABISCTCS JUIA ONPEACICHHON CTPYKTYpPBI CIIMCKOB M IO3TOMY HCIIOJIB30BAaTh ATH MPOLEAYPHl MOMXKHO
TOJIBKO TpH 0OpabOTKE CIHCKOB, MMEIOIHMX TaKyK € CTPYKTYpY CIIHCKOB M COOTBETCTBYIOIIYIO OPTaHU3AIHIO
CBOOOJIHOM CITUCKOBOM MaMSITH.

[epeuncianm o0IIKE TOMOTHUTEILHBIC OMTUCAHUS, UCTIONIb3YEMbBIC TIPU aCCOIMATHBHOM IPOTrPAaMMHUPOBAHUU:

— ONHCaHWE CHHCKOBBIX IMPOIEAYP, B TOM YHCIE CIEIHATbHONW MPOIEAYPhl OPraHU3alliid CBOOOJHOW CITUCKOBOM
MaMsTH;

— ONMCaHHUE aJIPECHBIX COOTHOIICHUI;

— OIHMCaHHE CIIUCKOBBIX BEIIMYHUH.
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§ 21 CPABHEHUE AINTOPUTMNYECKMX A3bIKOB

Kak BHIHO W3 IpeapIayIIero M3jJ0KeHHUs, paCCMOTPEHHBIH HAMU alTOPUTMUYECKHUI S3bIK IS ITPOTPaMMHUPOBAHUS
HH(POPMAIHOHHO-IOTHYECKUX 3aJadu IMOCTPOSH Ha OCHOBE HCIIOJIb30BAaHUSA pAlda CYIIECTBYIOUIUX aITOPUTMHUUYCCKUX
SI3BIKOB W TIPEACTABIISAET COOOH, IO CYIIECTBY, OOBCIUHECHHE HECKOJIBKHX S3BIKOB B CHAWHBIA SI3BIK. YKa3aHHOE
00BEIMHCHUE TTPOM3BEACHO HE MPOCTHIM CYMMHPOBAHHEM BCEX CPEACTB PA3IMUHBIX S3BIKOB B OJHMH SI3BIK, a IIyTEM
JIOIIOJIHEHHUST OJHOTO U3 s3BIKOB (a mMeHHO AJI['OJIa), mMpUHATOrO 3a OCHOBY, TEMH CPEICTBAMHU, B3SITBIMH H3 JPYTHX
SI3BIKOB, KOTOPBIE HEOOXOIMMEBI JJIs MTPOTrPAMMHPOBAHUS COOTBETCTBYIOIIMX KIACCOB 3aad.

K uncny A3b1K0B, MCIIOJIB30BAHHBIX B TOM WJIM MHOM CTETEHHU MPU MOCTPOSHUH JAHHOTO s3blka, oTHOCATCA: AJIT'OJI-
60, KOBOJI, agpecusiii s36ik MHCTHTYTA KHOepHeTnku AH YCCP, JIUCII, pa3padorannsiii Makkaptu (CIIA), UT1JI-5,
pa3paboranssii HetoBemnom, CumonoM u Illoy (CIILA). B orHomennn AJII'OJI-60 Ob110 y3kKe CKa3aHO, YTO TOT SA3BIK C
HECYIIIeCTBEHHBIMH OTKJIOHCHUSMH, KAaCAIOMMMHUCS JeTajaeii 0003HaUeHU WM HANMCHOBAHWM HECKOJBKUX ITOHSATHH,
IIPOCTO TIOJIOKEH B OCHOBY JaHHOro s3bika. M3 s3pika KOBOJI, mpenHasHauyeHHOrO ISl IPOTPaMMHPOBAHUS
SKOHOMMYECKHUX 3a/1a4, B3ITa B OCHOBHOM METOJIMKA OMMCAHUS COCTABHBIX MEPEMEHHBIX U MAaCCUBOB, a TaK)Ke METOJINKa
OTNMCaHUsI BUJIOB BEJIMYMH U YKa3aHUS pa3psIoB.

W3 agpecHoro s3pika nHCTUTYTA KnOepHeTnkd AH YCCP ncnons30BaHO MOHATHE aApEeCHOr0 aJropuTMa, BBEICHHOE
B. C. KopomtokoM, onpeielieHre paHTa ajpeca U psia oOIIUX MOJOKECHHH, KaCAOITUXCS 'TIOCTPOCHUS aJIPECHBIX (hOpPMYII
u onepaiuit. M3 s361k0B crickoBoit 00pabdotku nanubix (JIMCII, UITJI-5, AJIIT) B34ThI OCHOBHBIE IPHUEMBI PabOTHI C
LIEMHBIMHM CIIUCKAMU U CIIMCKOBBIMHU CTPYKTypamH (IpUMEHEHHE LIEMHOTO CIUCKA CBOOOMHBIX SUEEK IJI OpPraHu3alluu
CBOOOMHOM 00J7aCTH MaMATH MAaIIUHBI, MPUMEHEHHE mpoABUracMbeix crnuckoB — CTOKOB—mns xpaHeHus
MIPOMEKYTOUHBIX JAaHHBIX, IPUMEHEHHE ABYX BHIOB CIIMCKOBBIX UJICHOB — CTPYKTYPHBIX U OOBEKTHBIX, ITOCTPOCHHUE
OTBETBJISIONINXCS MOACTIFICKOB U JIP. ).

Meroauka acCOLMAaTUBHOrO mporpammupoBanus (All), u3moskeHHas B IOCISAHEH IaBe, JOKHA pacCMaTPHBAThCS B
HepaspsiBHOU cBsizu ¢ AJII'OJIom u AJII'OMowm, Tak Kak OHa COINEP>KUT TOJIBKO CIIEHUaIbHbIE CPEICTBA, UCIOIb3YEMbIE
IpU paboTe CO CIUCKOBBIMHU BelMunHaMu. Ho KpoMe 3THX CHeIHMaIbHBIX CPEICTB IPH 00pabOTKe CIIMCKOBBIX BEIUYHH
JIOJDKHBI 00s13aTENILHO UCIIONB30BaThCs U OCHOBHBIC cpeicTBa AJII'OJIa u AJIIT'OMa.

OaHMM U3 OCHOBHBIX TOHATHM aCCOIMATUBHOIO IIPOrPaMMHUPOBAHUS SBJISIETCS TMOHATHE cojepxkuMoro. OHO
COCTaBIIICT OCHOBY aJIPECHOTO S3bIKa MporpaMMHpoBaHus, paspadoranHoro E. JI. IOmeHko, u ompenensieTcss B HEM ¢
MOMOIIBI0  IMITpUX-onepanuid. B OTHOIIEHWH HCMOAL30BAaHUSA TOHATUS COJEPKUMOIO SI3BIK  aCCOI[MATHBHOTO
MIPOrpaMMHUPOBAHHUS UMEET MHOTO OOIIEro C aapecHBIM S3bIKoM. Ho B ampecHOM S3bIKe, KOTOPBIA pa3pabaThIBayICS
oaHoBpemeHHo ¢ AJII'OJIom W HE3aBUCUMO OT HEro, UMeeTCs CBOS CHMBOJIMKA M METOJUKA JUIS MPEJCTaBICHUS BCEX
OCTAIIbHBIX ACHCTBHUI (OIEpaToOpHl ITUKJIOB, MEPEXOA0B, MEPEKITI0YATEIIN, ONMMCAHUS U T. 1.), B TO BpeMs Kak B S3bIKE
aCCOIMaTUBHOTO MPOrPAMMHUPOBAHUS Bce 3TH cpeAcTBa TouHO cooTBeTcTByrOT AJII'OJly. Kpome Toro, B s3bIke
ACCOIMATHBHOTO IPOTPAMMHMPOBAHUS YETKO OIPEACICHO ITOHATHE, OOpaTHOE IOHATHIO COACPKAMOTO, a HMEHHO
IOHATHE ajpeca, I KOTOPOro BBEACHO creluaibHoe 0003HaueHHE (apecHble CKOOKH [~ 7|). AIpecHbIe CKOOKH BMECTE C
3amAThIMU, NPUHATBIMH B All 1s pasjeneHus 4JjI€HOB IMOCJEAO0BATENbHBIX CIHUCKOB, COOTBETCTBYIOT TOUYEUYHOMY
0003HAYCHUIO (TOYKHU H KPYTIbIe CKOOKH), Hcmoib3yemMomy B si3bike JIMCII myst mpeacTaBlieHUsT BHYTPEHHEH CTPYKTYPhI
menHeIX cmuckoB. B s3bike JIMCIT ucnonb3yroTes CIUCKOBEIC WICHBI ¢ MOCTOSTHHBIM (popMaToM. CUHTaeTCsl, YTO KaxKIbIi
YJIEH CIUCKA IOMEIAeTCs B ONMHY SUEHKY MaMATH M COCTOMT W3 NIBYX YacTeil: cMMBOJia M anpeca CBs3u. CHUMBOI
IIOMEIIaeTCs B IEPBOM MOJOBHHE SUYCHKH, a afpec CBSI3M — BO BTOPOH IOJIOBHHE sSUeHKHU. [I1st 0003HAYCHUS KOHIIOB
CIIUCKOB Hcmonb3yercs cuMmBosl KC, xoTopselii craBUTCS Ha MecTo ajapeca cBs3u. B JIMClle ucnonb3yroTcs TOJIBKO
[IEMMHBIE CIUCKH, T.C. KaXJbIH MPEAIICCTBYIOIMMK YIIEH CIUCKa IOJDKCH COJICpXKaTh aJipeC CBS3H, YKa3bIBAOIIUH
TIOJIOKCHHE TTOCIIEAYIONIETO WICHA CIIHCKA.

CyThb TOYEYHOrO TIPEACTABICHUS BHYTPEHHEH CTPYKTYpHl CHHCKOB, wucnojbdyemoro B JIMCIle, coctout B
CIEAYIOUIEM.

Ecau nBe kxakue-nu0OO BEeIWYHMHBI A W B TOMEIIEeHbI B ABYX IMOJOBHHAX OJHOH SYEHWKH, TO aapec ITOH SUeHKH
0003HaYaeTCs TaK:

(4. B)
IIpu 3TOM TOUKa yka3bpIBacT Ha HAXOXKIACHHE IBYX BEIMUYMH B OJHOH SYEHKe, a KPYIJIble CKOOKH 0003HAYaIOT aapec
3TOM siueliku. Ecnu BO BTOpOUW TMONOBHHE NAaHHOW SYEWKU HAXOAUTCA aJpec APYrod sYerKu, B KOTOPOW 3amucaH
CIIEAYIOIIUHN WICH CIUCKa B, U dTa suelika sBisercs nocienHei B cnucke, To B JIUCIle sTo 3anuiiercs B BUe

(4. (B. KC))

I'pacdmaecku unensl ciimckoB B JIMClle o6o3HauaroTcss B BUAE MPSIMOYTOJIBHUKOB C ABYMS OTACICHHSIMH, B TIEPBOM
OTJIEJICHUH THIIETCS CHMBOJI, IPEICTABIISIONINI cOO0M TaHHBIN YWIEH CIHCKA, a BTOPOE OT/IENEHNE OCTABIISIETCS ITyCThIM,
T. €. IOJIpa3yMeBaeTCs, YTO B HEM HAaXOIHUTCA aJpec CBs3W, YKa3bIBAIOMIMK CIEQYIOINHI YieH CIucKka. Bmecto 3amucu
aZipeca pucyeTcs CTpeska, OTXOAMIAst OT TOTO OTAENEHH, B KOTOPOM JIOJDKEH OBITh 3TOT aapec CBSI3U, M TOIXOASIIAs K
TOMY TIPSIMOYTOJIBHUKY, KOTOPBIH JOJDKEH OBITh yKa3aH aapecoM cBsa3u. Bmecro cumBoma KC B COOTBETCTBYOIIMX
OTJENICHUSAX AYEEeK YEPTUTCS HAKIOHHAs JTUHUSL.

IlepBbiii mpumep. llenHoit cmucok, cocrosmmii w3 Tpex uneHoB A, B, C, B JIMClle 3anumercs Tak:

(4. (B. (C.KC))).
DTOT CHHCOK M300pakeH Ha pHC. 25,a.
C nmomoripio BBeIeHHONW HaM# cUMBOJIMKH (All) 3TOT ciMcok 3amuIieTcst TakuM 00pa3oMm:

|4, ' B] CKC []

Bropoii npumep. Croucok, UMEIOIIMI Tpadudeckoe IpeacTaBicHUe, MokazaHHoe Ha puc. 25,6, B JIMCIle Oyner
3aIucaH TaK:

(4. ((B. (C. KC)). (M. (K. (F. KC)). KC))))
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B AIl sToT crimcok 6y)1€T HUMCETH aHAJIOTUYHYIO 3aIIUCh:

| A | B| GKC| || M| | K| FKC | [KC| |||
Taxum oOpa3oM, BUIHO, YTO NMPHUHATAS HAMH METOIWKA MCIOIB30BAHUSA aJAPECHBIX CKOOOK M 3aIISITBIX IOJIHOCTBIO
COOTBETCTBYET IIPABHIIAM TOCTPOCHUS TOYCUHOTO TpeactaBieHus crnucko B JIMCIle ¢ moMompo Kpyriaslx CKOOOK U
TOYEK.
YeM ke BbI3BaHA HEOOXOAUMOCTh 3aMEHbI TOUCUHOW CUMBOJUKH, nMpuHATOW B JIMCIle, Ha CHMBOJIUKY, IPUHATYIO B
SI3BIKE aCCOIMATUBHOTO TTporpammupoBanus (All)?

Bo-nepBrix, cuMmBoHKa, TpuHATas B All, IMeeT HeckoJIbKO 0ojiee ITMPOKUE BO3MOXKHOCTH. 3amsTas B Al ClIy>kuT He
TOJIBKO IS Pa3fciieHUs ABYX BEJIIMYWH, PACIOJNIOKCHHBIX B JBYX IOJOBHHAX OTHOM sSUCHKH, Kak 3TO JeJaeT TOYKa B
JINCIIe, a BooOIIEe IS pa3melcHUS WICHOB IOCIEIOBATEIBHBIX CIHCKOB, T. €. BEIMYWH, PACIIOJIONKCHHBIX TIOIPSI B
OJTHOHM MM HECKOJIBKUX stuciikax maMsatd. CliemoBaTebHO, IPUHATHEIM CIIOCOOOM MOKHO 0003HA4YaTh HE TOJIHKO IEITHBIC
CIIMCKH, HO U ITIOCJICOOBATCIBbHBIC CITMCKH, a4 TAKXKC KOM6I/IHI/IpOBaHHI>Ie CITMCKH, BKJIIOYAIOUIHUEC B CC6H KakK ICITHBIC, TaK U
MOCEA0BATEILHBIC TTOJICTTUCKH

LAl =B8] ¢~
a) :

9)

PUC. 25. M3o0OpaxeHne COUCKAa M CIHUCKOBOU CTPYKTYPBHI:
a) ormucok (4. (B. (C.KC))); 6) cmuckosas crpykrypa (4. ((B. (C. KC)). (M. (K (F.KO).KC)))).

Bo-BTOpHBIX, HCITONB30BaHUE KPYTIIBIX CKOOOK At 0003HAYEHHUS aAPECOB BETUYHMH HApSIy C WCIOJIB30BAaHMEM HX B
AJIT'OJle nmns mocTpoeHUs apu(pMETHYECKHUX BBIPRKEHUH MOXKET IMPHUBECTH K HEONPEACNCHHOCTH WIH TOTpedyer
BBEJICHUS OTpaHHYCHHs] HA 00O3HAYCHHE BEIMYHH, 3aKII0YaeMBbIX B ajpecHble ckoOku. [loaTomy menecooOpasHo ams
aJPECHBIX CKOOOK UMETh OT/AETbHBIE CHMBOJIBI.

B-tpetpux, B AJII'OJle mist pazaeneHus SJI€MEHTOB Pa3IUdHbIX MOCIEI0BATEIBHBIX CIIUCKOB MPUHSATA 3aIsiTas, a He
TOYKa (HampuMep, CIHUCKH UHACKCOB Yy IMEPEMEHHBIX C HHAEKCAMH, CHUCKH TPAaHUYHBIX Tap, CIUCKH HMMEHYIOLIUX
BBIPQXCHUN B MIEPEKIIOYATEIBHBIX CIHCKaX, CIUCKU (DOpMaIbHBIX U (haKTUYECKHX rapaMeTpoB). [lo3ToMy ecTecTBEeHHO
W 3/1eCh JUIS Pa3/ielICHHUs 3JIEMEHTOB ITOCJICOBATEIBHBIX CIIMCKOB MPUHSATH 3amaTyio. KpoMme Toro, aapecHble CKOOKH,
UMEIOIIHe OOpaTHBIN CMBICI MO0 OTHOIICHUI0 K CKOOKaM COJIEP:KUMOT0, JOTHYHO 0003HAYAaTh CUMBOJIAMU, HMEIOIUMHU
oOparHoe HauepraHue. OCHOBHBIM OTJIMYMEM OIKMCAHHOTO SI3bIKA aCCOIMATUBHOTO IMPOrPAMMHUPOBAHUS OT S3BIKOB
criuckoBoii 00paboTku nannbix JIMCII, UITJI-5, ®JIIJI, AJIT u apyrux sIBIsSETCS HEMOCPEICTBCHHAS CBS3b SI3bIKA
acconuaTtuBHoro nporpammupoBanus ¢ AJII'OJIom (u ero pacuupenuem AJIIT'DMom) u Gonbiiasi YHUBEPCATBLHOCTb.

Bce mepeurcieHHBIC BBIIIE CIIMCKOBBIC SI3BIKM HMCIIONB3YIOT CTPOro (PHUKCHPOBAHHBINA (OpMAT CIHUCKOBBIX UJICHOB;
Oomee TOro, HeKOTOpbIe u3 HUX, HanmpuMmep DJIITJI, HCIOTB3YIOT CIIMCKOBBIC WICHBI, CTPOTO MPHUBS3AHHBIC K Pa3psIHOM
CETKE MAIIIMHEL.

SAzpik AIl obOecneunBaeT BO3MOXKHOCTH OIHUCHIBATH AITOPUTMBI OOpPabOTKH CHHCKOB, HMMEIONIUX Ppa3INYHBIC
CTPYKTYPBI CIUCKOBBIX YWICHOB. DTO JIOCTUTAETCS BO3MOKHOCTSIMHU:

a) OIMCBHIBATH CTPYKTYPY CHUCKOBBIX WICHOB, HCIIONB3YS OMUCATEIhHBIE CKOOKH CIHUCOK ... YPOBEHb;

0) 3a7aBaTh C IOMOIIBIO AAPECHBIX COOTHOIICHHUI XapaKTep aApEeCHBIX CBSI3€H MEXIy YJICHAMHU CIHCKOB.

B kavecTBe mpuMepa MOXXHO OIMKCATh C TOMOIIBIO YMOMSHYTOW METOJMKH CTPYKTYPY CIHCKOBBIX YJICHOB,
UCTONIb3yeMbIX B si3bike UITJI-5. B aToM s3bIke Kakaas ssueiika MaMsTH COACPIKUT OJHO CITUCKOBOE CIIOBO, COCTOSINEE U3
4eThIpex yactel: nByx npedukco (P u Q), cumBona (symb) u aapeca cBszu (link):

P Q | symb | link

[Tycts P 3anmMaeT Tpu OBOMYHBIX pa3psaa, Q — mBa paspsaa, symb — 20 paspsmoB u link — 20 paspsmgoB. Toraa
OIHMCaHUE CIUCKA OyJIeT UMETh BUJ (3aT0JIOBOK CITHCKA OIYIIICH):
cnucok; coctaBHoii YJIEH CITMCKA;
nedbrii P Bug 1 (3), Q Bug 1 (2);
BellecTBeHHBII symb Buj 1 (20);
ueasiii link Bun 1 (20) ypoBeHb ypoBeHb
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AJIpecHOE COOTHONICHUE, ONPEACIISIONISe CBI3b MEX/Y WICHAMHU JTAHHOTO IIEITHOTO CITUCKA, 3aMUIIeTCS CIIETYOIUM
obpazom:

[TUJIEH CITUCKA™| = link;

B s3p1ke OJITTI ncnonb3yroTCs CIIICKOBBIEC WICHBI CIIETYIONETo hopMara:

(6} 1, 2, 3,., 17, 18, 19, 20, 21, ..., 35
KOJI AJIPECHOE
3H THLA AJIPEC CBs3U | TIPU3HAK HOJIE

BBepxy ykazaHpl HOMepa ABOMYHBIX Pa3psAAOB SUEHKH MaMSITH, B KOTOPOU pa3MeIaeTcs CIIUCKOBOE CIIOBO
Onucanue crucka 0ynetT UMeTh BU/T:

cnucok; cocrapHoii YIIEH CITMCKA;
aornvecknii 3H; neastit KO/ TUITA Bua 1(2),
AJIPEC CBA3U Bua 1(15), ITPU3HAK Bug 1(3),
AJIPECHOE IIOJIE Bug 1(15) ypoBeHb ypoBeHb

§ 22 NMPUMEPbLI ACCOUMATUBHOIO MNMPOIrPAMMNPOBAHUA

IIporpamvMupoBanue AJisi HENHBIX CIHMCKOB H CTPYKTYP

Bynem cuurtaThk, 4TO NI MOCTPOCHHUS IEMHBIX CIUCKOB M CIIMCKOBBIX CTPYKTYP HCIOJB3YIOTCS CIHCKOBBIC CJIOBA,
pa3MeIaeMblie 1Mo OJTHOMY B Kax0# siueiike namsiTu. Kaxkoe CniuckoBoe CI0BO COCTOMUT M3 TPEX YacTel: MpU3HaKa TUIla
cioBa S, HaumeHoBaHusi M u aapeca ceszu AC. Bechk crucok (crmuckoBasi cTpyKTypa) OyJeT MMeTh WIACHTH(QHKATOP
IEITHOM CITMCOK, koTOphIi B HAIIIUX IPHEMEpaxX HE HCTIOJIb3yETC .

Komnern crnmcka (moxacnucka) oboznavyaercs AC, paBabiM koHcTanTe KC. IIpu § = 0 M urpaer posib HaMEHOBaHHUS
00BEKTa, SBISIONICTOCS WICHOM JJAHHOTO CIKCKA, T. €. B 3TOM CIIydae CIIMCKOBOE CIIOBO OyIET OOBbEKTHBIM.

Ilpu S = 1 wacte U urpaer pois aapeca, OTCHUIAIOMIETO K OTBETBISIOIIEMYCS IMOJACIHCKY, T. €. B 3TOM Ciy4yae
CIIUCKOBOE CJIOBO SIBJISIETCSI CTPYKTYPHBIM.

Takum o00pa3oM, CHHCKOBOE CIIOBO, oOo3Hadaemoe cokpameHHo YC (wieH chnucka), umeer nBa (opmara,
pa3MyarIIuXcs 3HaYCHHEeM Npu3Haka S, HO oba 3Tu (opmarta coBmanaroT. PacnpenenceHue paspsioB B OMHCAHUSIX
BHJIOB AJIEMEHTAPHBIX BEJIUYMH, BXOJSIIMX B COCTAB CIIMCKOBOTO CJIOBA, JJAHO C TaKUM PAcCUeTOM, YTOOBI CIHCKOBOE
CJIOBO MOJIHOCTHIO TTOMEIIATIOCH B SIMEUKY MaIIUHBI « MUHCK-2», UMEIOITYI0 37 ABOMYHBIX Pa3psaoB.

Hwxe npuBomarcss omucaHusl TUIOBBIX MPOLEAYP, MCHOIB3YEMBIX IPHU acCCOIMATUBHOM MpoTrpaMMupoBaHuu. B
Ka4yeCcTBe MpuMepa 0oJiee CII0KHOM MPOrpaMMBbI TPUBOIAUTCS IIPOTpaMMa KOITUPOBAHUS CIIUCKOBOH CTPYKTYPHI.

AHayiornyHas nporpaMma, Ho IIOCTPOCHHAsI HHa4e, Oblia npeacTaBiaeHa Ha s3bike AJII [13].

Hexotopsle ciickoBbie onepaTopsl, BBeleHHbIE B s3bike AJIII 1 onmucaHHbIe TaM CIOBECHO, 3[€Ch MPEACTABICHBI Ha
SI3BIKE aCCOLIMATUBHOTO MIPOTPAMMHUPOBAHUS B BUJIE MPOLIEYD.

Ornucanusi CHUCKOBBIX MPOIETYP MBI IPUBOAUM HE U30JIMPOBAHHO, & B BUJIC NIEPEUHS OMUCAHUHN MPOLEAYD, BXOAAIINX
B COCTaB OMNHCaHWU HEKOTOpPOro Oioka mporpaMMbl. B Hadame 3Toro OJ0Ka CTOMT CHUMBOJ HAYAd0, JUII KOTOPOTO
OTCYTCTBYET COOTBETCTBYIOIIMIA €My CHMBOJ KOHeEN, TaK Kak 3TOT OJIOK He siBisieTcsl mosHbIM. OH COJEpX HUT B cede
ormmcanus Heckonbkux BeawmunH (LIETTHOWM CITMCOK, YC, KC, CH, i), rio0anpHBIX IO OTHOIICHHIO K IMPHUBOIUMBIM
HWXE OTHICaHUsAM TPOIIeTyp, a TAKXKe ONMUCaHus Tporeayp. Ha aTom ykazaHHBIN OJIOK POTpaMMEBI Kak OBl 0OphIBAETCS.

Unentudurarop CS o0603HawaeT 3arojoBOK CHHCKa CBOOOJHBIX S4YEEK, a WACHTHU(PHUKATOp [ — HEKOTOPYIO
MIPOMEKYTOYHYIO (pabouyr0) mepeMeHHyo 1enoro Tuma. [locnenHue Tpu mpuMepa mporpamMm CleAyeT paccMaTpUBaTh
Kak OJOKH, BXOZSIINE B COCTaB TAHHOTO OJIOKA!

HAYaJI0

ciucox [[EITHOM CITMCOK; cocraBnoii UC; dormueckmii S; memwtii 7 sug 1 (18), AC Bux 1 (18) ypoBenn

YPOBeHb;

neabnii KC sun 1(18), CA Bua 1(18), i Bua 1(18);
| 4C |=AC=i=CH;
npouenypa [IOAI'OTOBKA (AH, Usl);
npuMeyaHue TIPOU3BOJIUTCS COCIUHEHUE B IIEMMHOM CHHCOK CBOOOIHBIX SYECK TPYMIBI SYCCK MaMATH, HAUMHAS C

angpeca AH, komruectBom USl. Anpec BepIIMHBI 3TOTO cIicKa nmpucBanBaercs Beanduune CA. Bemmunnasr CH, i, AC, KC
SIBJISTFOTCS TJIO0AIBHBIMU 110 OTHOIIICHHIO K 3TOH M MOCICAYIONTUM MPOIEAypaM;

weaenii AH, U; | UC |=AH+ Y0 — 1;
HAYaJIo0
Ci:. = AH;
a4 i: = AH miar 1 no AH + Y41 —2 muka
AC.|_i_|:=i+1;
AC.|_AH + Y5 —1_|:=KC;

KOHeI|
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npoueaypa SYEUKA (K);

npuMedYaHue 00eCIeYnBaeTCs MMOJIyYeHrue CBOOOIHOM STUEHKU U3 CIIMCKA CBOOOMHEIX SYEEK C IPHCBaUBaHUEM aIpeca
3TOM sA4elKK BeauunHe K ¥ COOTBETCTBYIONIAS KOPPEKTHPOBKA CIIUCKA CBOOOIHBIX SUCEK;

nean K;

ecau CS = KC to OCTAHOB unaue

Havajo K : = C; CdA : =AC.|_CS _| xkoHen

nponenypa BCTOK (K, B, H);

npumeyanue B BeprmmmHy CTOKA, KOTOpBIM MOXKET OBITH JIOOOW CIHCOK, 3aJlaHHYIO anpecoM K, 3amuChIBAIOTCS
3HAYCHHUS JIOTHYECKOTO MPHU3HAKA B M HaMMEHOBaHUS H Ha COOTBETCTBYIOIIME UM MECTa B CITMCKOBOM clioBe. [IpexHue
3HAYCHUS MPU3HAKA S ¥ HANMEHOBAHMS #/ B 3TOM CJIOBE MEPEHOCSTCS HA COOTBETCTBYIOINIUE MECTA B CBOOOIHYIO SUCHKY,
B3ATYIO U3 CIHCKA CBOOOIHBIX SYEEK, KOTOPAs BKIIOYACTCS B TOT K€ CIIMCOK IOCIIE BEPIIUHBL. [Ipy 3TOM MpPOUCXOIUT
Kak ObI CIBUT BCEX MPESKHUX YICHOB CIUCKA. B oOpallleHusX K 3TOW Mpoleaype OOBIYHO NEPBBIM MapamMeTp sBISCTCS
KOHCTaHTOM, KoTOpas pukcupyer monoxenue Bepirnasl CTOKA, T.e. yka3pIBaeT s4ueiiky, B KOTOPOH HAXOIUTCS MEPBBIi
yien CTOKA. [Tostomy nocneayromue wieHsl CTOKA BCTaBISIOTCS 3a 9TOH SUEHKOI;
weaelii K; | 9C | = K;
HA4aJ10
sruerika (i);
| I |:=U]|K|;S.| i |:=S.| K]
U | K|=HS | K| =5
AC.|_i |:=AC.| K |;
AC.| K |:=1

KOHel

npoueaypa U3CTOKA (K, B, H);

npumevyanne u3 CTOKA, 3amanHoro agpecom BepHIMHBI K, UCKITIOYAETCsl BEPXHUI 4JieH, 3HaUYeHHe MpU3HaKa S,
HAaUMEHOBaHUS J KOTOPOTO MPHCBAWMBAIOTCS JIOTWYECKON BenwmumHe B u BenumumHe H. Bropoit unen CTOKA
NIepechlyIaeTCsa Ha MECTO TIEpBOT0 WIEHa, T. €. B siueiky K, octanbHbie wieHsl CTOKA npu 3ToM Kak Obl MOAHUMAIOTCS Ha
OJIHY CTYIICHB BBepX. Sdeiika, B KoTopoit Haxomuics Bropor wieH CTOKA, Bo3BpaIaercst B CHUCOK CBOOOTHBIX SUEEK;
neJblii K; Jormveckmii B; BemecrBennblii ;| UC | = K;

navamno B: = S. |_K_|;

H:=U |_K_|
i:=AC.|_K_|;
|K_|=|_AC|_K_|_|;
|_i_|:=CS;

CA=1i;

KOHeIl

npouenypa IIOUCK (K, H, B, I, M);

npuMedYaHHe MPOU3BOIUTCS TOHWCK B CIIHCKE C aIpecoM BepIIMHBI K O0BbEeKTa, MMEIOIIEro HauMEHOBaHWE /M H
JOTHYCCKUH MpHU3HAK S paBHBIMHA COOTBETCTBEHHO 3aJaHHBIM MapamerpaMm H u B. Aapec nepBoro HalaeHHOTO 00BbeKTa
MIPUCBanNBaeTCs BEIWIUHE /[, M YIIPaBJICHHE TIepeIaeTCs CACAYIOMEMY olepaTopy nmporpamMmel. Eciu He Oy et HaiiieH HH
OJIMH 00BEKT, TO BETUYHMHE /[ IPUCBAUBACTCS aApec MOCISAHEro YieHa CIHCKa M yIpaBlICHUE TIEpeIacTcsl omepaTopy ¢
METKOM M,

Joruyeckuu B; BemecTBeHHbI H; ueabli K, /J;
merka M; | UC | = K;

N:ecom 4. |_K_| = H\S. |_K_| = Bto /[: = K nuHaue
Havayo eciiu AC. |_K_|=KC 1o

Hayayo /[: = K; nepeiit k M KoHel MHA4Ye
Hayajo K = AC. |_K_| mepeiiTn k N KOHel| KOHeI

npouenypa BCTABKA (K, B, );

npuMeYyaHue 33JJaHHOC 3HAYCHUE JIOTHYECKOro NMpU3HaKa B M HauMEHOBaHHUS H 3aHOCATCS Ha COOTBETCTBYIOIIHE
MecCTa B sUEHKY, M 3Ta AU€iiKka BCTABJISECTCS B CIIMCOK TIOCHIE STYEHKH ¢ afipecoM K,

neublii K; BemecTBennblii ; norudeckuii B; | UC | — K,
HA4aJ10

SAYEUKA (i),

U |i|:=H; S |i]| =B

AC. | i |==AC.| K |;

AC. | K |:=i;

KOHEI
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npoueaypa CBA3b (K, Y);

npuMeYaHHue 3HAUCHHE ajpeca CBA3M B suelike K yCTaHABIMBACTCS PAaBHBIM BEIWYWMHE Y, SBISIIOLICHCS aapecoM
HEKOTOpoH sueliku. Ecin mepBas suciika Oblja MOCIeIHEH B OJTHOM CITHCKE, a BTOpas — IEPBOM B JPYTOM CITHCKE, TO
IIPH TIOMOIIK 3TOM MPOIIeIyphl 00a criucka Oy ayT 00beTUHEHBI B OJIMH:
weawiii K, 4; | UC | =K;

AC| K |:=Y;

npouexypa CTUPAHUE (JI');

NMpUMeYaHHe BCE SUCHKU CITUCKA, HAUMHAIOIIETOCS C STYCHKH ¢ afpecoM K, BCTABJISIOTCS B CIIUCOK CBOOOIHBIX SYCCK;
weablii K; | UC |=K;

Ha4aj10

SAYEMKA (i),

CA: =K;

N-.ecmu AC. | K |- KC To mepeiiTn k M nHaue

K:=A4C. | K |

nepenTu Kk N;

M:AC|_K_
KOHell

=i

Hwxe npuBOsTCS TpH MMpUMeEpa MPOTPaMM, UCTIONB3YIOIMNX yKa3aHHBIE TIPOIIeTypHhI.
IIpumep 1

VICKITIOUUTh M3 CITHCKA, aIpec BEPIIUHBI KOTOPOTO paBeH A, BCe WIEHBI, Y KOTOPBIX JIOTMYECKHH MPHU3HAK S U
HauMeHOBaHue M, paBHBI COOTBETCTBEHHO JIOTHYECKOH BennunHe B 1 BemiecTBeHHON BeanynHe C. [IpHCBOUTH BETHYHNHE
J 9KCI0 UCKITIOUEHHBIX YJICHOB.

cUMBOJ * (3Be3/10YKa) 0003HAYACT JHO0YI0 HEHCIIOIB3YEMYIO SUCHKY .

HaYaJI0
ueJiblii J, A; jornyecknii B; BemecTBeHHbli C;
| 9UC [=4;

J:=0

M: TIOUCK (4, C, B, A4, N);
N3CTOKA (4, *, *);
J.=J+1;

nepeuTu Kk M;

N: KoHen

[Ipumep 2.

HpOI/ISBeCTI/I 00MeH HauMEHOBaHUSIMHA HMC)KI[Y TNEPBBIM U NTOCJIICAHUM YJICHAMU CITMCKA, HAUMHAIOIIETOCA C STYEHKU C
azpecoM A.

HAYAJI0 BellecTBeHHbIi /; neawtii 4, J; | UC | =4 =J;
I=U.| A |;J:=4;
M:ecau AC. |_A_| # KC 1o Hauauo
A:=AC. |_A4_|, nepeiiTn k M KoHem;
| J|:=1| 4|, | A |:=1,
KOHeI
HDpumep 3.

PaccmoTpuMm mpuMep 3ammcH Ha s3BIKE aCCOIMATHBHOTO IPOTPAMMHUPOBaHUs Ooliee CIOKHOW TPOTPaMMEL,
OCYIIECTBIISIONIEH KOIMMPOBAHME HEKOTOPOH acCOMATHBHON CIHCKOBOM CTPYKTYpHl. DTa IporpaMma B KadecTBE
OCHOBHOI YacCTH HMMEET MpOrpaMMy KOIMPOBAHMS LENHOrO CIHUCKA, HO TaK KAK CIHCKOBBIE CTPYKTYPbI IPEICTABISIOT
c000ii B 0011IeM CiTy4ae COBOKYITHOCTH CIIMCKOB U TIOJICITUCKOB Pa3IMYHBIX YPOBHEH, TO TIOJTHAS ITPOrpaMMa KOTTMPOBAHUS
CTPYKTYPHl JOJDKHA OOECIeYrBaTh BO3MOJKHOCTh MHOTOKPATKOTO BBI30BA COOCTBEHHO IMPOTPaMMBI KOTHPOBAHHS
IIETTHOT'O CIHMCKa, T. €. OHA JOJDKHA MMETh PEKYPCHBHBIM XapakTep. TakoW BBI30B JOKEH OCYIIECTBIATHCS B KaKA0i
TOYKE Pa3BETBIICHHS MPOCIEKUBAEMOT0 crucKa (moacmucka). Ilpn sToM HEOOXOMUMO KaXKIBId pa3 3allOMHHATH MECTO
BO3BpaTa B JaHHBIA CIMCOK JJISI TOTO, YTOOBI MOCJAC OKOHYAHHS KOMHMPOBAHUS MOJCIHCKA MPOJIOJIKUTH KOIMHUPOBAHUE
paHee MPOCIEKUBACMOro CHucka. Takoe 3allOMHHAHWE TOYEK BO3BpaTa ocyIecTBisieTcs ¢ momolnsio CTOKA [, B
KOTOPBIH 3aCHUTAIOTCS aJIpeca YWICHOB KOMUPYEMOU CTPYKTYPHI (i), OT KOTOPBIX MIPOUCXOAUT OTBETBJICHUE ITOJICITUCKOB.

[Ipu oTBeTBJICHUM OT AAHHOTO crucka Hekoroporo nojacnucka B CTOKE / 3amomuHaercs aapec wieHa CIHMCKa, OT
KOTOPOTO TPOM3OILIO OTBETBIICHWE; TPU OTBETBICHHUU JAPYTOTO MOJCHUCKAa OT JAaHHOTO Tojcmucka B ATOT ke CTOK
3aChIIAeTCs aipec WieHa JaHHOTO MOJICIIHUCKA, OT KOTOPOTO MPOU3O0IILIO OTBETBICHHUE, U T. 1.

B nporpamme ucnonb3yercst Bropoit CTOK J yis 3anoMUHAHUS TEKYIIUX aJAPECOB (f) WICHOB CTPYKTYpPhl — KOITUH,
OT KOTOPBIX O0TBeTBIstOTCS mojacnucku komuu. O6a CTOKA [/ u J paboTaroT CHHXPOHHO U HX, BOOOIIE TOBOPS, MOKHO
obuto Obl 3aMeHuTh onmHUM CTOKOM. Ucnonws3oBanume ayx pasaenbHbix CTOKOB [ u J nmemaer mpomecc Ooiee
HaIJISITHBIM.

Kpome stux asyx CTOKOB B nanHO# pekypcuBHOM mporpamme ucnomnb3yercs emie u Tpetuit CTOK M. 3tor CTOK
CIIYKUT AJIA 3alIOMHHAHMS METOK BO3BpaTa MpH MPEPHIBAHUSAX XO0Ja MPOTPaMMBbI M MOBTOPHBIX OOpAIICHUSIX K Hadaly
MIPOrpaMMBbl COOCTBEHHO KOMMPOBAHHS aCCONMATUBHOW CTPYKTYpHI. Takue mpepbiBaHUS OCYIIECTBISIOTCS KaXKIbIA pa3
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IpY BCTpEYE B OCHOBHOM (KOMMHMPYEMOH) CTPYKType CTPYKTYpHOTro uieHa. [lociie okoHYaHUs KOIMMPOBAHUS OUEPEIHOTO
nojicricka npoucxoaut BoccranoBienne CTOKA M. B 3Tu ke MoMeHThI ipoucxoauT u BocctaHoBiieHne CTOKOB /[ u

EctectBeHHO, uTO mpH, paboTe NAaHHOM HpPOrpaMMBbl HCHONB3YETCS CIMCOK CBOOOAHBIX S4Y€EK, U3 KOTOPOTO IMPH
oMo rpoueaypsl AYEUKA () OGepyTcs cBOOO HBIE SSUSHKU AJI TOCTPOSHUS aCCOIMATUBHOM CTPYKTYPBI-KOITHH.

s Havanma paboThI MPOrpaMMbl KOMMUPOBAHUS 3a7acTCs BeIWMUMHA A — ajpec BEpIIUHBI (IIEPBOTO 4ICHA, a HE
3aroJI0OBKa) CIIMUCKOBOM CTPYKTYPBI-OPUTHHANA. B — 3TO IepeMeHHas, KOTOPO# JOJKEeH OBITh TIPUCBOCH aJIpec BEPIIMHEI
CIMCKOBOHM CTPYKTYPBI-KOIIUU; { — aJIpec TEKYIIEro KOMUPYeMOro WieHa CTPYKTYphl-OpUTHHANA; j — aapec TeKyIIero
YJIeHa B CTPYKTYpe-KOMUH; k — MpoMeXyTodHas (pabouas) mepeMeHHas.

3ameTum, 4to, Tak kak B CTOKE M moiokHBI 3amacaTtbcsi METKH BO3BpaTa, a HE 3Ha4YCHHS (YHCIOBBIC) HEKOTOPOM
MIEPEeMEHHOW BEIWYMHBI, TO B KAUeCTBE TPETHEro (aKTHUYECKOTO MapaMeTpa B COOTBETCTBYIOIIUX OOpaIICHUAX K
mpoueaype BCTOK ykazaHbl METKH B BUJE CTPOYHBIX BEITUYWH, T. €. METKH, 3aK/IFOUCHHbBIE B KaBbIUKH. [Ipu oOpameHun
k CTOKY M mupu momomu omepatopa npoueaypsl U3CTOKA TpeTuii mapamerp 3Toi mpouexypbl L IpPHHUMAET
3HAYCHUS COOTBETCTBYIOIIMX METOK, T. €. BEIMYMHA [ JOJDKHA OBITh CTPOYHONM BelWuyuHOH. B KkadecTBe BTOpOro
mapameTtpa B oreparopax npoueayp BCTOK u U3CTOKA durypupyer nocTOSIHHO €IUHHUIIA, TAK KaK 3TOT HapaMmeTp He
WCTIONB3YeTCA, HO YKa3bIBaTh €ro Hy»XHO IS OOIIETo CYeTa Yrcia MapaMeTpoB.

HA4aJ10
ueabli i, j, K, I, J, M; crpounsiid L B A9;
| 4C |=i=j=K;
HAYAJI0
i:=4;
SIYEUKA (B);
J: =B
BCTOK (M, 1,'M3");
Ml :ecom | S.| i | To mavano S.| j |:=0; 4| j |:=H| i |;
ecu AC.| i |: =KC 1o nauano AC. | j |: = KC; nepeiiTa k M2 xkoHell 3aKOHYHJIOCH KOITMPOBAHUE MOCIICIHETO
unena moacnucka; K: = j; SUEMKA (j); AC.| K_|:=; i:==AC. |_i_|; mepeiiTn k M| KOHell 3aKOHYMIOCH KOIHPOBAHHE

ouepeTHOro 0OBEKTHOTO WieHa CITUCKA;
S.|_J_|:=1; K:=j; BCTOK (J, 1, );
SIYEVKA (j); 4| K |:=j
BCTOK (/, 1,i§);i=H4.| i |; BCTOK (M, 1, 'M4"),
nepeiitu k Ml;
M4:U3CTOKA (I, 1, i); i:=AC. | i |
U3CTIKA (J, 1, K); SUEUKA (j); AC.| KA_|=j
nepeiiTu k Ml;
M2: U3CTOKA (M, 1, L);
nepeiT K L;
M3: OCTAHOB;
KOHeIl
KOHeI[

Ilouck AOKYyMEHTOB B acCOLMATHBHO- APeCHOM JeCKPUIITOPHON IOUCKOBOIl cucTeMe

OOmmii MpUHIMI JSUCTBHS IECKPUIITOPHBIX MMOMCKOBBIX CUCTEM OBUI paccMOTpeH Bo BBeleHuH. Ceifyac paccMOTpuM
OJMH U3 CII0OCOO0B MAIIMHHOM peann3aluy TaKOH CUCTEMBI M aITOPHTM MOHMCKA JOKYMEHTOB B HEW, KOTOPBIN 3alulieM
Ha aITOPUTMHYECKOM S3bIKE

Jnst mpocToTel OyAeM cuuTarh, 4TO BCs MH(OpMAaIus MOMEINAeTCs B ONMEPATUBHON MaMATH MAIIMHBI U TIO3TOMY
Bonpockl ooMeHa gaHHbIME Mexxay O3Y u MJI unu MbB paccmaTtpuBath He OyaeM.

Jns mocTpoeHWsi NECKPUNTOPHOM TOMCKOBOM CHUCTEMBI HEOOXOAMMO HMETh CJIOBapb JACCKPHIITOPOB, T. €.
(UKCHpOBaHHBIT HAa0OP TEPMUHOB-ONPEACICHHUI M MaccUB MOUCKOBBIX 00pa3oB JOKyMeHTOB. [lowckoBbIii 00pa3s
JOKYMEHTa 3TO TpyNNa JECKPHUIITOPOB, XapaKTEPU3YIOIIHMX COJACpKAaHHME OKYMEHTa; y Ppa3HbIX JOKYMEHTOB 3TH
MIOUCKOBBIE 00pa3bl MOTYT MMETh DPa3IMYHOE YUCIIO AECKpUnTopoB (B cpemHem mo 5—10 neckpunropos). bynem
HCTIOJIb30BaTh NMPSIMOM cII0cO0 OpraHU3alMyd MaccuBa MOMCKOBBIX 00pa30B JOKYMEHTOB. Bce TOKYMEHTHI, yUUThHIBacMbIe
B CHCTEME, TaK K€ KaK M BCE AECKPUITOPHI, UMEIOT CBOM MOCTOSHHBIE KOJBI, Yallle BCErO0 TAKMMH KOJAMH SABISIOTCS
MOPSIKOBBIE HOMEPA.

[Ipu npsMoM cnocobe OpraHuM3alMd MaccuBa IOMCKOBBIX OOpPa30B IOKYMEHTOB 3a KaKABIM KOIOM JOKYMEHTa
MEPEUHCIIAIOTCS BCE KOJIbI AECKPUIITOPOB, KOTOPBIMH 00J1aJa€T 3TOT JOKYMEHT.

Kaxaplii TOKyMEHT B IaMSTH MAIIWHBI OyIeM MPEACTaBIsATh B BHUAC OJAHOI'O acCOIMATHBHOTO y3ja (CM. Il 5), B
KOTOPOM YHCIIO CIIMCKOBBIX CJIOB COOTBETCTBYET YHCIY ACCKPHUITOPOB, MMCIOIIMXCS y HOKyMeHTa. Takum o0pasom,
KaKIOMY JICCKPUIITOPY OyAEeT COOTBETCTBOBATh OJHO OMPEACICHHOE CIIMCKOBOE CIIOBO B y3je. SICHO, 4TO OJHHU H TE XKe
JECKPUIITOPHI OyAyT (PUTYPUPOBATH B IOMCKOBBIX 00pa3ax MHOTHX Pa3IMYHBIX JOKYMEHTOB.

HpeI[CTaBHeHI/Ie IIOUCKOBBIX o6pa30B JOKYMCHTOB B BH/JIC ACCOITMATUBHBIX Y3JIOB ITO3BOJIACT C MMOMOIIBIO CITMCKOBBIX
CJIOB CBA3BIBATh B €IMHBIC LECITHBIC CITMCKHU BCC JOKYMCHTEI, UMCIOIIUEC OJHHU U TC K€ NCCKPUIITOPEI. O‘ICBI/IIIHO, 4YTO OAUH
" TOT K€ JOKYMCHT 6YI[6T BXOJUTH BO CTOJIBKO PA3JIMYHBIX IEMHBIX CIIMCKOB, CKOJIBKO JCCKPHUIITOPOB OH UMCECT B CBOEM
IIOMCKOBOM 00pa3e.

B nmamsatu MalmHEbl BBIACISICTCA CIICIUAJIbHAsI 30HA (rpynna IIOCJICO0BATCIBHBIX SI‘ICGK) 1o TakKk Ha3bIBa€MBLIM MacCUB
3aroJIOBKOB CIHCKOB. KakIoMy IeCKpUIITOPY COOTBETCTBYET OJWH LIEITHON CIIMCOK M OIWH 3aroJIOBOK CITMCKA; Ka)KIbIH
3aroJIOBOK CITMCKA pa3MeEIIaeTcss B OJHOMN sueiike. AJpec dTOW SYSHKU MOXKHO CUUTATh KOJIOM JaHHOTO JIECKPHUIITOPA;
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3Has KOJ[ NTECKPHUIITOpa, MOXXHO OOpaTUTHCS K HYXKHOMY 3arojoBKy CIIMCKa. Bompoc o TOM, Kak OT CIIOBECHOTO
MIPEJICTABJICHUS JICCKPUIITOPA MIEPEUTH K ero KOy, Mbl pacCMaTpuBaTh He OyZeM. DTO MOXKET OBITh CHICIaHO, HAPpUMeED,
METOJOM CBEPTOK, AHAJIOTUYHBIM METOY, OIIUCAHHOMY B T1I. 5, § 14.

3aroyioBOK CIHCKA BKJIFOYAET B CE0sI MATh 3JICMEHTOB, T. €. OH SBJISICTCS COCTABHOM BENMYMHON. [IepBBIM 351eMEHTOM,
BXOJIIIIMM B COCTaB 3arojloBKa, OyJeT ajapec CBs3u Hadajia nenHoro crucka (AC) JOKYMEHTOB, UMCHOIIUX B CBOEM
MMOMCKOBOM 00pa3e JMaHHBIN JECKPUIITOP. DTOT aJpec yKa3blBaeT IMEPBBIH aCCOIMATUBHBIA Y3€l, a TOYHEE, TEPBYIO
SIMEUKY Y3714, TPEICTaBISIONIErO MEePBBIA JOKYMEHT B OSTOM CIHCKE JOKYMEHTOB. Tak Kak KaxAbld JOKYMEHT
XapaKTEPHU3yeTCsd HECKOJBLKMMHM JECKPHUIITOPAMH, KaKIOMY H3 KOTOPBIX COOTBETCTBYET CBOC CITHCKOBOE CJIOBO B €ro
ACCOIMATHBHOM Y3JIe, TO I CICAOBAHHS IO IICITHOMY CIIHCKY HEOOXOIMMO YKa3bIBaTh HE TOJBKO aJpec OYepeaHOTO
y371a, HO 1 HOMEP TOTO CITUCKOBOTO CJIOBA B y3IIe, KOTOPOE COOTBETCTBYET TAHHOMY CITUCKY (T. €. TaHHOMY JACCKPHUIITOPY)
Jast 3TOM Lenu CIy>KUT BTOPOM SJECMEHT B 3arojIOBKE CIMCKA, Ha3bkIBaeMbld HOMepoM cioBa HadanbHoro (HC). O6a
anementa AC u HC o6pa3yrot ciioBo CCH — crirckoBoe ¢ioBO HadanbHOE.

TpeTuii >JIEMEHT 3arojioBKa TMPEACTaBIAECT COOOM aapec CBA3U, YKAa3bIBAIOIIMKA KOHEUHBIA (TIOCIEIHMIA)
ACCOIMATHBHBINA Y3€II B TAHHOM IICITHOM CITHCKE, COOTBETCTBYIONINH IMOCICIHEMY TOKYMEHTY B naHHOM criucke (AC —
aJpec CBS3U KOHIIA).

UeTBepTHIH AJIEMEHT YKa3bIBA€T HOMEP CIIMCKOBOTO CIIOBA B aCCOIMATHBHOM Y3JI€, COOTBETCTBYIOIIEM IOCIICTHEMY
mokymeHty (HC — nHomep cmoBa koHeuHoro). Oth AC m HC o6pasyror CCK — cnmuckoBoe CIIOBO KOHEYHOE H
HCIIOJB3YIOTCS MPHU BKIFOYCHUH B CHCTEMY HOBBIX JOKYMEHTOB. KaXIbplii HOBBIM JOKYMEHT, BBOJHWMBIA B CHCTEMY,
JIOJDKEH BKJIIOYAThCS B TE IEMHBIC CIIMCKH, KOTOpPBIE COOTBETCTBYIOT HMEIOIIMMCS B €ro IIOMCKOBOM oOpase
JeckpunTopaMm. HoBble JOKyMEHTHI BKIIIOYAIOTCS B KOHIIBI CITUCKOB, a IPOCMOTP CIHCKOB IIPH ITOHCKE TIPOU3BOIUTCS C
Hayaja.

Ilpu TakoM TOpsiIKE BKIIIOYCHHUS HOBBIX JIOKYMEHTOB JOKYMEHTHI B IIEMHBIX CIIMCKaX OYyJIyT pacrojaratbCcs B
XPOHOJIOTHYECKON IMOCIEA0BATEIbBHOCTH, COOTBETCTBYIOMIEH MOPSAAKY X IMOCTYIUICHHS B TIOMCKOBYIO CHCTEMY. MOXHO
ObLI0 OBl HE MMETh B 3aroJIOBKaX CIIMCKOB DJIEMEHTOB Il KOHIIOB CIIMCKOB, HO TOTJA JJI HAXOXICHHUSA IOCJICIHHUX
ACCOIIMATHBHBIX Y3JI0OB B LEMHBIX CHHCKax (T. €. KOHIIOB 3THX CIHCKOB) IPHIILIOCH Obl KaKIBIA pa3 MPU BKIIOYECHUHU
HOBOT'O JOKYMEHTa IPOCMATPHBAaTh IMOJIHOCTHIO COOTBETCTBYIOIIME IICMHBIC CIHMCKH, YTO IPHBEIO OBl K H3JIMIIHEH
3aTpaTe MalIMHHOTO BpeMeHu. Kpome Toro, XxpaHeHue B 3arojloBKax CIMCKOB aJpeCcoOB JBYX I'PaHUYHBIX TOUYEK CIMCKOB
(Hayayia ¥ KOHIIA) MOJIC3HO C TOYKH 3PEHUS KOHTPOJISI paOOThI CHCTEMBI.

Bo3MoxeH Takke Takoil BapHaHT, KOTJa HMCIOJB3YETCSA aapec TOJbKO OAHOro (MOCIEIHEr0) y3ja M 3alllcCh Y3JIOB
HIET B 0OpaTHOM TOpsIIKe, T. €. OT KoHIa MJI k ee Havaiy.

[IaTBIit BIEMEHT 3arojOoBKa CIMCKA MPEICTaBIsAeT COOOH YHCIIO WICHOB B JaHHOM CITHCKE, T. €. YUCIIO JOKYMCHTOB
(Y1), BBEACHHBIX B CHCTEMY H OOJIaIafOIINX JAHHBIM JCCKPHIITOPOM. DTOT 3JIEMEHT HEOOXOIUM IS MEePHOINICCKOM
MIPOBEPKH Pa3MEPOB CITUCKOB, COOTBETCTBYIOIINX Pa3HBIM JACCKPUITOpaM. 3HaHHWE Pa3MEpPOB CIIHMCKOB HEOOXOIUMO IS
KOPPEKTHPOBKH CJIOBAps IecKpUnTopoB. Kpome Toro, 3HaHHe pa3MEpOB CIIHCKOB MOXET OBITh HCIIOJIB30BAaHO IS
MMOCTPOCHUS 0OJice PAMOHATBHBIX 3alPOCOB M OPTaHM3AIlMH ONTHMAJLHOTO IIpollecca IMOMCKa JOKYMEHTOB. Hrke
MoKa3aH (popMar 3arojoBKa CIIHCKa

CCH CCK

AC | HC | AC | HC | Ua

PaccMmotpum Temeps CTpOCHHE aCCOIMATUBHOTO y3ia. B mepBoM suelke y3ia pa3MeliacTcs COCTaBHAs BEIMYMHA,
KOTOPYIO MBI Ha30BEM 3aroJIoBKOM y3lia. B cocTaB 3aroiioBka y3ia BXOIAT TPH dJIeMeHTa. [IepBBIM 3JeMEHTOM OyaeT
ykazaTenb nokymenTa (Y /1), mpeacTaBiIsiomui co00i HEKOTOPBIA KO JOKyMEHTa, HallpUMep €ro MOPSAKOBBIA HOMEp, C
TIOMOIIIBIO KOTOPOTO TOT JOKYMEHT MOKET ObITh HAl/ICH B XpaHIIIUIIIE.

CrenyrompM 3JIEMEHTOM 3arojioBKa y3ia SIBISCTCS TaK Ha3bIBacMas IOIMOJHHUTEIbHAs HH(pOpPMAalUs O JOKYMEHTE
(1), xoTopasi CONEPKUT IOMOJHHUTEIBHBIC CBEICHHUS O JIOKYMEHTE W caMa MOXKET SBIATHCS COCTABHOW BEITHMYMHOM.
Konkpetnoe ctpoenue J[M 3aBUCHT OT KOHKPETHBIX YCIOBHI MPUMEHEHHUS CUCTEMBI, H MBI €T0 PacCCMaTpUBaTh HE OyIeM.
Croja MOTYT BXOJIUTh, HaIlpUMep, MPHU3HAKK BUIA JIOKYMEHTa (KHHUTA, KypHAJ, OTYET U T. J.), TOJ M MECTO H3JIaHHs,
SA3BIK, HA KOTOPOM HaIlMCaH JOKYMCHT, U T. 1.

TpeThbuM 3JIEMEHTOM 3arojioBKa y3Jia SBISICTCS YMCIIO CIIMCKOBBIX CJIOB B y3ie (UC). OHO He0OX0AMMO IS yKa3aHUs
o0riero pasmepa ysia (Ipu BBOJE JOKYMEHTOB B CHCTEMY M ITOCTPOCHUU Y3JIOB, a TAKXKE IPU MEPEHOCE Y3JI0B C MECTa
Ha MECTO). DTUM DJICMEHTOM 3aKaHIHBACTCS 3ar0JIOBOK y3J1a.

Bo BTOpOI ¥ MOCHEAYIOMMX SYEHKaX y3JIa pacIojaraloTCs CIHUCKOBBIC CIIOBA, 10 OJHOMY CJIOBY B SUCHKE MaMSTH.
Kaxkmoe cruckoBoe CI0BO COCTOMT M3 IBYX 4acTei: aapeca cBsa3u (AC), yKa3pIBAIOMIETO MEPBYIO SYCHKY APYTroro y3ia,
MPEACTABIIAIONIET0 CACAYIOMNKE JOKYMEHT B JaHHOM IICIIHOM crucke, 1 HoMmepa cioBa (HC), ykaspiBaromiero, kakoe
CIIUCKOBOE CJIOBO B CIICAYIONMIEM Y3JIe COOTBETCTBYST JaHHOMY JecKpunTopy. OKOHYAaHHMS IEMHBIX CIHCKOB
0003Havar0TCs crenuaibHbIM KotoM KC, KOTOpHBIi CTaBUTCS HA MECTE aIpECOB CBSI3H.

"y vha - AH YC
n+1 AC HC
n4+2y AC HC | n — caon
n - o) AC . HC

PUC. 26. AccoumatuBHbIi y3ei.
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3amerum, uto Koa KC B COOTBETCTBHHU C alrOPUTMOM ITOMCKA, KOTOPBIN ONMMCBHIBACTCS HIIKE, JOJDKEH OBITh OOJIBIIE 110
cBoci BenmnuuHe a1000r0 M3 aapecoB cBa3M AC. TakuM KOZOM MOMKET OBITh KO/, COCTOSINHUN M3 €IWHUI[ BO BCEX
paspsigax ajapeca CBSI3U.

Ha puc. 26 npuBeneH ¢hopMaT acCOIMATUBHOTO y3J1a.

Jlnst mosicHeHHs OOIIEro MpHHIMIA paboThl CHCTEMBI Ha puc. 27 mpHBeAeH (parMeHT acCOIMATHBHO-aIpPECHOM
CTPYKTYPBI, BKIIIOUAIOIINH B ce0s CJI0Baph U3 MATH JECKPUIITOPOB (IIATh 3ar0JIOBKOB CIIMCKOB, Pa3MEIEHHBIX B sUeHKax
¢ aapecamu oT 107 go 111) ¥ mATH acCOIMATHUBHBIX Y3JI0B, COOTBETCTBYIOIIUX MSATH JOKyYMEHTaM. B paccmarpuBaemoit
acCOITMAaTUBHO-aJPECHON CHCTEME BCe IIEMHBIC CIIMCKA MMEIOT HAMpPaBJICHHBIM XapakTep, T. €. ajpeca CBSI3U B HUX IPHU
JIBDKCHUH BJIOJIb IO CIMIMCKaM MOHOTOHHO BO3PAacTarOT. DTO CBI3aHO C TE€M, YTO PACIIOJIOKEHHE aCCOIMATHBHBIX y3JIOB
Ha MarHUTHOM JICHTE COOTBETCTBYET MOPSAKY BBOJa JOKYMEHTOB B CUCTEMY.

A;.gg:;a Cofepxumoe aueeK
AC HC AC HC uj
107) 416 9 835 1 2
108) AC HC AC HC S0t
215 | 1 835 4 3 Crionaps
0 AC HC AC HC un | ZlecKpHOTOpOB
109) 281 2 640 1 3 (3aronoBKn
o AC He AC He an CIHCKOB)
110) 215 2 835 2 4
m AC HC AC HC usi
) 281 3 835 3 g
215) pan Jat’i He
2o 7
HC
o) i |
vl uc
281) 156 An 3
c HC
282) é-‘[] 2
AC e
283) 640 1
AC HC
284) 835 3
o | B [ w |
AC HC
417) 835 4 IMoncKoBEle 06pashi
AC HC AOKYMEHTOB
418) 835 1 (accolHATHBHBIE
.................... Ve ]
; uc
640) 7 I An 2
AC HC
641) KRG KC
o2 i e
835) o an He
AC HC
836) KC KC
AC HC
837) KC KC
AC HC
838) KC KC
AC HC
839) KC KC J

PUC. 27. ®parMeHT acCOMaTUBHO-aAPECHON IOUCKOBOH CHCTEMBI.

B oOmem cimyuae B LEMHBIX WM Y3JIOBBIX CIUCKAX YIICHBI CIUCKOB OYyIyT pacroyiaraTbCs B HaMSITH MAaIlIHHBI
MIPOU3BOJIEHBIM 00pa3oM, U MO3TOMY ajpeca CBSI3W Y HUX MOTYT MEHAThCS MPU MEPEeXoJie OT OJHOTO UICHA CIUCKA K
CJIEAYIONIEeMY KaKk B CTOPOHY BO3pacTaHHs, TaK ¥ B CTOPOHY yObIBaHMs. B mpuBeneHHOM (parMeHTe acCOIMaTUBHO-
aJPECHON CHUCTEMBI BBIJICPIKUBACTCS CBOMCTBO MOHOTOHHOTO BO3PACTaHMs aJPECOB CBSI3U MPH MEPEMEIICHUH BIONIb
CIIMCKOB.

MOHOTOHHOE U3MEHEHHUE aJIPeCOB CBS3H SBISCTCS CYNICCTBEHHBIM JOCTOMHCTBOM aCCOIMATHBHO-aIPECHOr0 Crocoba
MOCTPOCHUS JICCKPUIITOPHON TOUCKOBOM CHCTEMBI, TaK KaK MO3BOJIACT MPOM3BOIMTH MPOCMOTP IEMHBIX CIHCKOB,
PacCIONIONKESHHBIX HA MATHUTHOM JICHTE 32 OJIMH MPOTOH JICHTHI, 0€3 PEBEPCOB U MOBTOPHBIX MIPOTOHOB.

[Ipu peamuzanuu MOAOOHON acCOIMATUBHO-aJPECHONW IMOUCKOBOM CHUCTEMBl Ha MArHUTHBIX JICHTaX BO3HHKAIOT
HEKOTOPBIC OCOOCHHOCTH B MPOTPAMMHUPOBAHNY U PACTIPEICICHUH MAaMSITH, KOTOPBIE MBI Ceifiuac KpaTko pacCMOTPHM.

OmnepaTuBHas MaMATh MAIIMHBI TMOJ] BCE HECHHMCKOBBIC BEIMYHMHBI pachperensercss OOBIYHBIM o00pa3oMm (T. e.
BBIJICJISFOTCS] 30HBI KOHCTAHT, pab0OuYuX sYeeK, 30Ha [T pa3MElICHUs MPOrpaMMBI U T. 11.). M3 octarorierocsi CBOOOAHOTO
obwrema O3Y BhIENsETCS 30HA 1MOJ 0OpabaThIBAEMBIM CHHCKOBBIM ONOK (Hampumep, pasmepoMm B 2048 sueek). B

120



COOTBETCTBHH C Pa3MepoOM 3TOH pabouel CIHCKOBON 30HBI, BbIJEICHHON B O3Y, MPOU3BOAMTCS 3aIlUCh CITHCKOBOTO
MaccHBa Ha MarHUTHOM JIGHTE B BHJE OJIOKOB JaHHBIX 1O 30HaM, pa3Mep KOTOPBIX paBeH pa3Mepy padodeil CIHCKOBOH
30Hbel B O3Y. B mporecce paboThl CHCTEMBI CIIUCKOBBIM MacCHUB OyJET MEPerUChIBATLCS Ui 00pa0OTKU MO0 OJIoKaM B
pabouyto crnuckoByio 30HYy O3Y. Tak kak pa3Mepbl acCOIMATUBHBIX Y3IIOB JJIS Pa3HBIX JOKYMEHTOB MOTYT OBITh
pa3IMYHBIMU, a pa3Mepbl BceX 30H Ha MJI ycTaHaBIMBAIOTCS OJMHAKOBBIME, TO SICHO, YTO B Pa3HBIX 30HAX MOXKET OBITh
pa3IMYHOE YHUCIIO AaCCOIMATHBHBIX Y3JIOB, @ B KOHIIC 30H MOTYT OCTaBaThCsi CBOOONHBIC sueiiku. [Jis KOHTpoOIs
3anoHeHust MJI crinckoBeiM MaccuBOM B O3V ITOMKHBI OBITH BBIICICHBI IOCTOSIHHO JIBE SYCHKU: B OJTHOW, HA3bIBACMOK
(bukcaTopoM 30HBI, JOJKEH XPAaHUTHCA ajpec ouepeHoH 3amonHsseMol 30861 MJL, a Bo BTOpoit — QukcaTope sueiiku —
azpec ouepeqHONW CBOOOMHON SYEWKH B 3TOW 30HE, (MMPAKTHYECKH 3TO MOXKET OBITh OAMH KOJ). OTH (QHUKCATOPHI
WCTIONB3YIOTCS TOJNBKO TPU BKIIOYEHWH HOBBIX JIOKYMEHTOB B cUCTeMy. [Ipy HE0OXOMUMOCTH BKIIOYHTH HOBBIN
JOKYMEHT B CHCTEMYy CHadaja MO 3HAa4eHHI0 (MKCATOpa 30HBI OINPENeNsieTCs HyXHas 30Ha, a 3aTeM 110 3HaueHHUIO
(bukcaTopa sUEHKU ompenensercs aapec sSYeKW BHYTPH 30HBL [Ipom3BOIMTCS MpOBEpKa, MOCTATOYHO JIM CBOOOTHBIX
sIYeEK B ATOW 30HE IS 3arucy HOEOT'O acCOIMaTHBHOTO y3I1a, U €CIIM JOCTaTOYHO, TO 3Ta 30HA mepenuckiBaercs ¢ MJI B
O3Y u B Hee BHOCUTCS HOBBIM acCOIIMATHUBHBIN y3€l ¢ BKIFOUEHHEM €ro BO BCe HEOOXOIMMEBIEe CIUCKU. Ilocie sToro
BenMYrHA (QUKCATOpa SYEeK YMEHBIIIAeTCS Ha COOTBETCTBYIOIIEE KOJIHMYECTBO SUECK.

Ecnmu xonmmdecTBO CBOOOIHBIX S4YeeK B AHHOW 30HE OKaXKETCS MEHbIe TpeOyemoro i 3aliCH HOBOTO y37a, TO
3aMmych HOBOTO Y3714 MPOM3BOAUTCS B CIEAYIONIYIO 30HY; IIPH 3TOM 3Hau€HHe ajjpeca TeKyIiel 30HbI B (PHKCATOPE 30HBI
yBENWYNBAETCA Ha €AWHUILYy, a 3HadeHHe (UKcaTopa sSueek cOpackiBaeTcsi B HyNb. [Ipu momcke HYXHBIX JOKYMEHTOB
BECh CIIMCKOBBI MacCHB MOOYEpeTHO 1o OjokaM mepenuchkiBacTes ¢ MJI B pabouyro crrckoByio 300y O3Y. fcHo, 9To
npu 3anucu B O3Y accomuaTHUBHBIC V3Bl KKIOTO OJIOKAa IMOMAJa0T Ha OMpecliCHHbIE MecTa (B SUCHKH) BHYTPH
paboueii crirckoBoi 30HbI O3Y U MO3TOMY ajpeca CBSI3H, HCIOJIb3yEMbIE B y3j1ax, JOJDKHBI COOTBETCTBOBAThH ajpecam,
KOTOpbIE OyAyT UMETh TpeOyeMble y3IIbl B paboueii CTUCKOBOI 30HE.

Hwke mpuBOaUTCS 3alMCh HA aJlTOPUTMUYECKOM SI3BIKE aJrOpUTMAa TOKMCKA JTOKYMEHTOB B aCcCOIMAaTHBHO-aIPECHOMN
JCCKPUNTOPHOW TIOMCKOBOM cHUcTeMe. JIIs mpocTOTh IpeArnojiaraeTcs, 4YTo BCsA HHGOPMAIUS ITIOMEIIAeTCs B
OIEePAaTUBHOM MaMATH MAaIIWHBI U IIO3TOMY OIMCAaHHE pacHpeaeCHHS MaMsATH HE MPUBOAMTCA. AJITOPUTM OGOpMIICH B
BHJIC TpoLeaypbl. B kauecTBe (hopMalbHBIX IMapaMeTpOB (HTypHPYIOT: MaccuB 3aroyioBkoB cmuckoB (CJIOBAPD),
MaccuB neckpuntopoB 3anpoca (BAITPOC) u maccu otoOpanubix qokymeHToB (OTBET). Bcee 3tu  dopmanbHbie
rapaMeTpbl KOHKPETH3UPYIOTCS HAUMEHOBAHHEM, T. €. BMECTO MX HACHTU(OHUKATOPOB IPH 0OpaIllcHHH K IPoLeaype OyayT
MOACTABIIATECI HMIACHTH(UKATOPHI COOTBETCTBYIOMINX (PaKTHUECKHX MaccuBOB. (OCHOBHOH CIHMCKOBBIH MacCHB
JIOKYMEHTOB, B KOTOPOM IIPOM3BOAMTCS MOKCK, HEe (DUTYpUPYET B KauecTBe (hOPMAIbHOIO MapaMeTpa, Tak KaK 3aJaHueM
MacCHBa 3arojIOBKOB CITHCKOB (CJIOBaps JECKPHIITOPOB) OAHO3HAYHO ONPEICISIETCS M 3TOT MAacCHUB TOKYMEHTOB. SICHO,
yTo B cnerudukanusax cocraBHoro MmaccuBa CJIOBAPH u memsix maccuBoB 3AIIPOC m OTBET rpaHuiibl H3MeHEHHS
WHJEKCOB He yKa3biBatoTcs. OHH OyIyT 3a7aHbl IPU KOHKPETHU3AINHN 3TUX MACCHBOB (DAKTHYECKUMHU ITapaMeTPaMH.

K dopmanbHBEIM MapamMeTpaM OTHOCHTCS, KpOME TOro, MIpocTas IepeMEeHHas, IPeICTaBIAomas COO0OM dHCIIOo
JECKPUITOPOB B 3ampoce. JTa IMepeMeHHas, ompenensromas pasmep maccuBa 3AIIPOC, momxkHa ObITh BBEAEHA B
KayeCcTBE OTIEIBHOTO MapaMeTpa, TaK Kak OHa HCIOJIB3YyeTCs B Tejle MpoueAyphl He3aBucuMo oT MaccuBa 3AITPOC. Ins
coctaBHoro maccuBa CJIOBAPD, sBusromierocs ¢GpopMallbHBIM HapaMeTpPOM, B COOTBETCTBUU ¢ mpaBuiamu AJII'DOMa
JaeTcs TMOAPOOHAs cHeruUKanKs, ONPEACIIAIONIas CTPYKTYpPY O3TOH COCTaBHOW BENMYMHBL. B Teme mpomemypsl,
ohopMIICHHOM B BHUE OJI0Ka, OMMCAH Psi BEIMYWH, SBIISIONINXCS JIOKATLHBIME 110 OTHOIIIEHHIO K TaHHOMY OJ10Ky. Cioma
OTHOCSTCSA IIeJble 'MPOCThIE IIEpEMEHHBIC i, j, Hrpalolllie pOJIb IapaMeTpoB IWKIOB, BemnmunHa MAKC AC,
HCIIONIb3yeMasl B Ka4eCcTBE MPOMEKYTOUHOU (pabodeil) BETMIUHBI (I 3alIOMHHAHMS MaKCUMAJIBHOTO 3HAYEHHUS aapeca
CBsI3M). 37eCh K€ OIMHCaHa CTPYKTypa OCHOBHOTO CITMCKOBOTO MAacCHBa JIOKYMEHTOB, B KOTOPOM TIPOM3BOIUTCS TIOWCK.
ITocnennee onmcanre HEOOXOIUMO IS TIOCTPOCHHSI OTIEPaTOPOB Teja mporeaypsl. [lociae mepeunciaeHHBIX OMUCaHuiH
BEITMYMH WAYT ONHCAHUS AJAPECHBIX COOTHOIICHHH, MCIOIL3YEMBIC MPH IOCTPOCHUU OIEpaTOPOB Teia IMpoleaypsl. B
JAHHOM TMpOIEAype OTCYTCTBYET OIMCAHHE PACIpeACc/IeHHs MaMsATH, TaK KakK MpeaIrojiaracTcs, 4ro BCs HH(popMaIus
OyJIeT pacrojararhbCs B OIepaTUBHOUN MaMSATH MAIIFHBI.

ITocne onmucanus agpeCHBIX COOTHOIICHUH CIEAYIOT OMepaTophl, 00pa3yIOUe TEJIO MPOIEAYPHI.

Crauana wuIeT omepaTop IMKJIa, OCYIIECTBISIONUNA BHIOOPKY HEOOXOJMMBIX 3aroJOBKOB CIFICKOB W3 CIIOBaps
neckpunTopoB. Mcmons3ys snementhl MaccuBa 3AIIPOC B kadectBe aapecoB snemeHToB MaccumBa CJIOBAPD,
BBIOMpaeM 7 3HaueHui BennunHbl CCH; 9T 3HaYeHHS MpHUCBanMBAIOTCA dJIeMeHTaM pabouero maccuBa CCP (cmmuckoBoe
CJIOBO pabodee). 3aTeM HACT OIepaTop IHMKIA, OCYLISCTBIISAIONINN IMPOBEPKY Ha coBmazcHHe aapecoB cBss3u (AC) B
BbIOpaHHbIX cnoBax CCH.

CoBmajeHue aapecoB CBI3U OyIeT CBHIAETEIBCTBOBATH O TOM, YTO BCE aapeca CBSA3M YKa3bIBAIOT HA OJHMH KM TOT JKe
ACCOILIMATUBHBIN y3€el, T. €. Ha OJHMH U TOT )K€ JOKYMEHT, KOTOPBIi JOKEeH ObITh BBIIAH B COCTaBe OTBETA. 31€Ch CHavdaja
MpoBepseTCs HalIuuue cpeAau aapecoB cBsa3u cuMBosia KC (koHmna crucka). Ecnu cpeau mpoBepseMbIX apecoB CBS3U
HMEETCS 3TOT CUMBOJI, TO JAaJbHEHIIIHME TIOUCKU OECIOIe3HbI, TaK KaK CPEIH IECKPHUIITOPOB 3alpoca HMEETCS JECKPUIITOP,
y KOTOpPOTO B IICITHOM CIHICKE BOOOIIEe HET TOKyMeHTOB. Eciin okaxkercs, uto cpeau AC Het cuMBoia KC u, kpome Toro,
He Bce AC coBIAar0T MEXIY COOOH, TO HEOOXOIUMO OCYIIECTBUTH IEPEXOT BIOJb IEIMHBIX CITUCKOB, COOTBETCTBYIOIIHNX
3aJIaHHBIM JCCKPHUITOpaM 3arpoca. st 3Toro cHavaia BEIOMpaeTcs U3 BceX anpecoB cBsa3H (AC), IMEIOIINXCS B COCTaBe
snemMeHToB MaccuBa CCP, makcumaneshbiid aapec cBszu (MAKC AC); 3areM IpoOU3BOIUTCS IBIDKEHUE BIOJH IO BCEM
LIETTHBIM CITHCKaM, COOTBETCTBYIOIIMM 3aJaHHBIM JECKPHIITOpPAaM, IO TeX IOp, MOKa TEeKYIIHWe aapeca CBSA3W B HUX HE
cTaHyT paBHBIMH M OonbiiuMu 5Toro MAKC AC. O4eBHIHO, YTO B CUIY MOHOTOHHOCTH M3MEHEHHS aIpEeCcOB CBSI3U
IpY JIBIDKCHUH BJIOJIb CIIMCKOB, COBHAACHHUS aapecOB CBSI3M HE MPOU30WMJIET HH JJI OJHOTO 3HAYCHHS aapeca CBS3H,
menbiiero, ueM MAKC AC. Ilpy Haau4uu Ha KaKOM-TO 3Tare MPOCICKHUBAHMS CIIMCKOB, COBIIAJICHHUS BCEX TEKYIIMX
aJpeCcoB CBSI3M MPOIECC IBMXKCHUS [0 CIMCKAM IPUOCTAHABIWBAECTCS W IPOU3BOAMTCS IIPUCBAMBAaHHE 3aroJIOBKa
JAaHHOTO y351a ouepeaHoMy rreMeHTy MaccuBa OTBET (ukcupyercs HalieHHBIA JOKYMEHT).

[Mocne aToro nemaercst OJMH IIAr MO BCEM MPOCIESKUBACMBIM IICITHBIM CITHCKAM, 3aTE€M OCYIIECTBISIETCS TEpexo]] K
oneparopy ¢ metkoit [IPOBEPKA" HA COBITAJIEHUE.

Illar mo cmucKy, T. €. IePeXo] OT JAHHOIO YJCHA IEITHOI0 CIMCKA K CIIEIYIONEeMY, YKa3bIBAEMOMY aJIpecOM CBS3H,
colep)KamuMcs B JAaHHOM WICHE CIHCKA, MPOM3BOIAUTCS ITyTEM 3aMEHBI COOTBETCTBYMOMIEro AneMenTta maccua CCP
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criickoBbIM cltoBoM ¢ agpecoM AC + HC, rne AC — axgpec  accomumatuBHOro y3nma, a HC — HOMep  CIIMCKOBOTO
CJIOBa B y3II€.

OrnucanHBIN TIPOIleCcC ABMKCHUS IO IIEMTHBIM CIIHCKaM U TPOBEPKU aIPECOB CBSI3U Ha COBIAJCHUE MPOIOIDKACTCS 10
TEeX TOp, MTOKAa He OKOHUUTCS KaKOH-HUOY b U3 MPOCIICKUBAEMBIX IIETTHBIX CIIHCKOB.

ITocne sToro mpomsBoauTcs Bbimada Ha medaTh maccuBa OTBET, comepskamiero 3arofioBKH y3J0B OTOOPaHHBIX
JIOKYMEHTOB. JlOTIOJHUTENbHBIC ACTalM ajJrOpuTMa MOUCKA YKAa3bIBAKOTCS B BHJIC NMPUMEYAHUN B CAaMOM aJITOPUTME,
"IPEICTABICHHOM Ha aJlTOPUTMUYECKOM SI3BIKE.

EctecTBeHHO, UTO B 3TOM ajrOpUTME, OMUCHIBAIONIEM TOJBKO MPOLIECC MOMCKA JOKYMEHTOB IO 3aJaHHOMY Habopy
JICCKPHUIITOPOB (3aIIPoOCy), OTCYTCTBYIOT KaKUe-TM0O CBEICHUS, Kacarolluecss 00pa30BaHusl KAk OCHOBHOTO CITUCKOBOIO
MaccHBa JOKYMEHTOB, B KOTOPOM MPOU3BOJIUTCS MOUCK, TAK U MACCHUBOB CJIOBapsl NECKPUIITOPOB U IECKPUITOPOB
3ampoca, UCTOIb3YEMBIX IIPU IMOUCKE.

OCHOBHO# CITMCKOBBIA MAacCHB JJOKYMEHTOB 00pa3yeTcs aBTOMAaTHYCCKU MYTEM IOCIEIOBATECIBHOTO BKIIOYCHUS B
STOT MAacCHUB HOBBIX JJOKYMEHTOB. DTO OCYIIECTBIIACTCA MPHU MOMOIIU CIICHUATBEHON IPOLEayphl BKIIOUCHUS TOKyMEHTA.
JL1st KakIIoTo BKITIOYAEMOTO JTOKYMEHTa 3amaetcs 3aronoBok y3na (Y, U, UC) u Habop ero meckpunropoB. CHavama
MIPOM3BOANTCS 3aIMCh HOBOT'O aCCOIMATHBHOIO y3ja Ha OYEPEIHOE CBOOOIHOE MECTO B MaMATH MAIIHHBI (TIPH 3TOM
HCITOJIB3YIOTCS YITOMSHYTHIE BRI (pHKCATOp 30HBI M (DHKCATOP SYSHKH); B 3TOM HOBOM Y3JI¢ Ha MECTaX aJpecOB CBSI3H
(AC) BO BCceX CITUCKOBBIX CIOBaX CTaBUTCA cpa3y cuMBOJ KC (KOHeIl CIHMCKa), TaK KaK 3TOT y3eJ, €CTeCTBEHHO, OyaeT
ITOCJICTHAM BO BCEX CITMCKAX, B KOTOPBIC OH OyJeT BKIFOUCH. 3aMETHM, YTO IS MPABMIIBHONW PabOTHEI PACCMOTPEHHOTO
HaMH aJTOpUTMa IOoHucKa Heo0X01uMo, 9To0BI 3TOT ciMBOJI KC ObLT OOJTBIIIE IO CBOEMY 3HAUCHUIO JIF000T0 BO3ZMOMKHOTO
3HaueHus azapeca cBsa3m (AC). Ilocie 3ammcu HOBOTO acCOITMATHBHOTO Y3Jia IPOM3BOIMUTCS €ro BKIFOUYCHHE BO BCE
CITUCKH, COOTBETCTBYIOIIHE WUMEIOIHUMCS Y HETO JECKpUIITOpaM. BKIIFoueHHe MPOW3BOAMTCS MTOOYEPEAHO TSI KaXKIOTO
3aIaHHOTO JECKPHUITOpA.

ITo xoxy meckpumnTopa HaXOIUTCS B CIIOBApPE ACCKPHUIITOPOB COOTBETCTBYIOIIHI 3ar0JI0BOK CIIMCKA; B ’TOM 3ar0JIOBKE
BBIOMpaeTcs BTopas yacth, a iMeHHO CCK, 1 mo AC. CCK HaxoauTcs mociaeaHuil y3en B JaHHoM crucke, a mo HC.CCK
— HOMEp CIHCKOBOTO CIIOBA B 3TOM y37ie. SIcHO, uTo B KauecTBe AC B 3TOM CITHCKOBOM CIIOBE JTOJDKEH cToATh KC.

3aTteMm Ha MecTo AC B 3TO CIIOBO 3aIlMCBIBACTCS aJpec HOBOT'O acCOIMATHBHOTO y3ia, a Ha mMecto HC B 3TO CilI0OBO
3aMUCHIBACTCS MOPSIKOBBIA HOMED IECKPUIITOPA B HA0OpE AECKPUIITOPOB HOBOTO JJOKYMEHTA.

Ortu xe 3HaueHnss AC u HC 3amuceBatorcss B CCK gaHHOTO 3arojioBKa CIHCKA, TaK KaK TEHEph YKe IMOCIECTHUM
YJICHOM B CIIUCKE OYIIET acCOIMATHUBHBIA y3e7l HOBOTO JOKYMEHTa. Ha 3TOM BKIIIOUEHHE HOBOTO Y3Jia B OJIMH CIIHICOK
3aKkaHyuBaeTcs. TakuMm ke 00pa3oM TMPOW3BOAWTCS BKIIOUEHHE HOBOTO Y3JIa BO BCE OCTAIbHBIC CIIHCKH,
COOTBETCTBYIOIIME OCTaIbHBIM JCCKPUITOPAaM HOBOTO JoKyMeHTa. CJoBaph NECKPUIITOPOB BBOIUTCS B CHCTEMY
OTJICJIBHOM TPOIEAYypOil ONMH pa3 B Hayalie pabOTHl MOMCKOBOH cucTeMbl. [Ipu 3TOM B HayalbHBI MOMEHT, KOTJa B
CHCTEeMY He BKIJIIOYCH elle HU oAuH JTokyMeHT, Ha MecTax BceX AC B CCH u CCK 3aroioBKOB CITUCKOB JIOJKHBI CTOSITh
cumBoibl KC. DT0 HE0OX0UMO JJIs IPaBUIBHOTO BBIMOJIHCHUS! ONMMCAHHOTO BBIIE allTOPUTMA TIOUCKA. 3aTeM 0 Mepe
00pa30BaHuUs CITIUCKOB JOKYMeHTOB cUMBOJIbI KC OymyT 3aMeHSIThCs COOTBETCTBYIOIMMU AC. 3aMeTUM, YTO MOKHO JIJIs
MIOBBIIICHUS KOHTPOJISL pabOThl CHCTEMBI BBECTH €Ille¢ OOpaTHBIC ajgpeca CBI3U, T. €. B MOCICIHUX YJICHAX CIUCKOB
(accomnmaruBHbIX y3nmax) Ha mectax AC craButh He KC, a aapeca COOTBETCTBYIOIIUX 3aroJIOBKOB CIIHCKOB B CJIOBape
JIECKPUTITOPOB; JJIA yKa3aHM K€ KOHIIOB CHHCKOB cTaBUTh cuMBOJII KC (Bce emuuuibl) Ha Mecte HC B aTOM ke
CITUCKOBOM ciioBe. Kpome Toro, ¢akT OKOHYAaHMS CIHCKA OYIeT YCTaHABIWBATHCS W IO PAaBEHCTBY TEKYIIEro aapeca
CBSI3U B IPOCIICKUBAEMOM IICITHOM CITHCKE aJIpecy 3arojIoBKa 3TOro crrcka. CleayeT 3aMETHTh TaKXkKe, YTO B OIMHCAHHOMN
MIPOIIeIype IMMOMCKA OCTAETCS OTKPBITHIM BOIIPOC O BBOJIC B CHCTEMY JIECKPUIITOPOB 3aIpoca.

DTO JOJDKHO JelaThCs CIEHaIbHON Ipoleaypoil (uim omepaTopoM) BBoaa. IIpm oOpalleHHH K¢ K IMpOoIeaype
TIOMCKA CYMTAETCSA, YTO 3TOT MACCHB JECKPHUIITOPOB KOHKPETHOTO 3alpoca y>K€ BBEICH B MAIIMHY M C €r0 ITOMOIIBIO
MMPOU3BOAMTCS KOHKPETH3allMs HauMeHoBaHHeM (opManbHOoro mapamerpa 3AIIPOC B manHOl mporeaype. Takke
CUHMTaeTCS 3aJaHHON U BEJIMYWHA /1 — YHCJIO JECKPUTITOPOB B 3aMpOce, KOTOPas MOJDKHA BBOAUTHCS TIPH BBOJIE 3aITpoca.

npouenypa [IOMCK (CJIOBAPH, 3AIIPOC, n, OTBET);
3HAYEHHeE 71, MeJIbIH 1,

cocrtaBHoii maccuB CJIOBAPD; cocraBnoii CCH;
ueaniii AC Bug 1(20), HC Bua 1(5) ypoBeHb;
coctaBHoii CCK; meanrnii AC Bug 1 (20), HC Buag 1 (5)
YPOBEHD;

meaniii Y1 Bua 1(12) ypoBeHb;

neanlii maceuB 3AITPOC, OTBET;

HAYaJI0

ueanli i, j, K, MAKC AC Bua 1 (20);

cocraBHoii MmaccuB CCP [1 : n]; ueasntii AC Bug 1 (20),
HC Bua 1 (5) ypoBenb;

cmucok MACCHB IOKYMEHTOB;

coctaBHoii 3SAI'OJIOBOK VY3JIA; neantid Y/ Bua 9 (5),
JU Bun 9 (6), UC Bua 1 (5) ypoBens;

cmmcok I'PYIITIA ACCOLIMATHUBHBIX CJIOB;
coctaBHoii ACCOLUMATHBHOE CJIOBO; neasiit AC
Bua 1 (20), HC Bug 1 (5) ypoBeHb ypoBeHb YPOBEHb;

["CJIOBAPb [ || = 3AIIPOC;
3ATOJIOBOK Y3JIA | = AC;,
"TACCOLIMATUBHOE CJIOBO | = AC + HC;

BBIFOPKA 3AT'OJIOBKOB CIIMCKOB:
a4 =1 mar 1 70 n MUKJI
CCP [i]:=CCH. |_3AIIPOC [i] |; K:=0;
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IMTPOBEPKA HA COBIIA/IEHUE:

mist i: = 1 mar 1 go n—1 muka

Hayano ecanm AC. CCP[i]=KC To mepeiiTn k

OKOHYAHUMUE;
npumeyanue ciaydait AC. CCP [n] = KC Oyzaer oOHapyXeH NpHU BEIIOJHEHUU omeparopa ¢ meTkoii BbIBOP

MAKCAC;

ecaim AC. CCP [i] # AC. CCP [i+1] To

nepeiitu k BBIbOP MAKC AC konen;

K:=K+1;

OTBET [K]: =|_AC. CCP [1]_|;

NpPHMEYaHHe 3TOT OIEPATOpP OCYILECTBIAET (DUKCALMIO HAHAECHHOrO MOKYMEHTA, a CICAYIOIIMHA OmepaTrop IHKjIa
OCYILECTBIISIET OJMH IIAT 10 BCEM MPOCIIEKMBAEMBIM LIEMHBIM CIIHCKAM;

g i: = 1 mar 1 1o 7 nuKiI

CCP [i]:=|_AC. CCP [i] + HC. CCP [i]_J;

nepeiitu k [[POBEPKA HA COBIIA/IEHUE;

BBIBOP MAKC AC:

MAKC AC : =AC. CCP [i];

npuMeYaHue [ COXPaHHIIO MOJIYUYSHHOE 3HaUeHHe, a Bce npeamectpyrone AC paBHbl | — ToMy AC;

aastj: =i+ 1 mar 1 go n UKk

Hayajio ecqim AC. CCP [/]=KC T0 nmnepelitTu K

OKOHYAHUE;

npuMedaHue Bce npeamectsyomue AC yxke mpoBepeHbl Ha paBeHCTBO KC;
ecaiu MAKC AC <AC. CCP [j] To
MAKC AC: = AC. CCP [j] xoneu;

npumeuyanne npu >toM MAKC AC He Moxer okazatbest paBHbIM KC. Crhepyromiass 4acTh IPOrpaMMBbI
OCYIIECTBIISIET ABIKEHUE MO BCEM IPOCIEKMBAEMBIM IEMHBIM CIUCKaM. cxomHOe TOJI0XKeHHe XapaKTepu3yeTcs TeM,
gto Bce Tekymue AC He paBHBI KC u cpenn Hux BeiOpad MAKC AC. Iposepka Ha KC npu OBMKEHUH IO CITUCKAM OyAeT
ITPOM3BOIUTHCS ABTOMATHUYECKH 3a CUET TOTO, YTO HAMU IIPUHSTO ycinoBue, uTo 3HadeHne KC Gombire mroboro AC;

=1

IIAT I1O CIIMCKY:

ecau AC. CCP [[] < MAKC AC 1o

navayo CCP [i]:=| AC. CCP [i] + HC. CCP [i] _|;

nepeiiTu Kk [IIAT I10 CITUCKY koHen uHaue
HayaJo i =i+ 1; ecam i > n 1o

nepeiitu k [IPOBEPKA HA COBITIA/IEHUE unaue
nepeiitu k [IIAT I10 CIIMCKY koHelx
OKOHYAHMUE:
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