A3bik Knayc

CnpaBoYHOE PYKOBOACTBO

Hamamu Huxknayca Bupma.
C bnacooaprocmuio [Imumpuro Tapacesuuy
u Anne Muxeegou.

AndaBuTt n KogupoBKa

Szpik Kitayc mommepskuBaeT Tombko KomupoBKy UTF-8. DTa kogmpoBKa HCHONB3YeTCs I MCXOMHBIX (paiinoB, st
XpaHEHHS CTPOKOBBIX JAHHBIX B ONEPATHBHOMN MaMSATH, IUIA PaOOTHl QPyHKIHNA (ailIoBOro BBOJA-BEIBO/IA CTaHIAPTHOM
OHOIHMOTEKH, a TAK)KE BO BCEX OCTAJBHBIX CIydasX.

AndaBuT s3bIKa BKIIFOYAET B ceds:
*  mpoOenbHBIE CUMBOJIBL: Tpo0e, TaOyssuusi, BO3BpaT KapeTKH, IEPEBOJ CTPOKH;
*  OYKBBI JJATUHUIIBL: A-Z U a-Z;
*  OyKBBI KHpWIUTHIEL: A-5 1 a-9;
*  apaOckue mudps: 0-9;
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CTpOKOBBIe 1 CUMBOJIBHBIC JINTEPAJIBI B UCXOAHOM KOIAE€ MOTYT COAEPKATH JI00bIC CHUMBOJIBI, JOITYCTUMBIE B KOOAUPOBKE
UTF—S, 34 UCKJIFOUYCHUCM CUMBOJIOB BO3BPATa KAPCTKHU, IIEPEBOJA CTPOKHU U HYJICBOIO CUMBOJIA.

SI3BIK Kﬂayc HC peFI/ICTpo‘{yBCTBI/ITeHLHHﬁ — T.C., NPOIUCHBIC 6yKBLI B KJIIOYCBBIX CJIOBAaX U I/I,HeHTI/I(l)I/IKaTOan
CYUTAKOTCA OKBUBAJICHTHBIMU CTPOYHBIM.

JINlekcuka

Jlekcembl s3pika Kitayc Bcerma MOXHO OTAENATH JPYr OT JApyra INpOOENbHBIMH CHMBOJAaMH — TIpoOenamu,
TalysIIMAMH, CHMBOJIAMH HIEepeBoia CTPOKU M BO3Bpara KapeTKu. IlepeBoi CTpOKHM M BO3BPAT KapeTKH PaBHO3HAYHBI
poberry 1 He UMEIOT CIIEIMATIBHOTO CHHTAKCHYECKOTO 3HAUEHHsI, C TOW OTOBOPKOH, YTO:

*  TIEpeBOJ CTPOKHU M BO3BPAT KaPETKU HENOMYCTUMBI BHYTPH CTPOKOBBIX H CHMBOJIBHBIX JINTEPAJIOB;
*  TIEePEeBOJ CTPOKHU M BO3BPAT KAPETKU CUUTAIOTCS OKOHYAHUEM OIHOCTPOYHOTO KOMMEHTAPHSI.
B ocranpHOM, pa3breHHe HCXOHOTO TEKCTa Ha CTPOKU OCTAETCS MOJMHOCTHIO HA YCMOTPEHHE ITPOrPaMMHUCTA.

B Tex cnyuasx, xorma Kiayc MOXeET pacmo3Harh JEKCEMbI OJHO3HAYHO, OTACIATh UX APYT OT APyra mpooOebHbIMU
CUMBOJIaMU He TpebyeTcs.

B s3p1KE Knayc €CTh CIICAYIONINE BUbI ICKCHUYCCKUX C€IUHUIL:

*  KioueBoe c10B0 (3ape3epBHPOBaHHOE CIIOBO) — CJIOBO, COCTOAIIEE TOJBKO U3 OYKB KUPHIJUIMIIBI  UMEIOLIee
CreLyaJbHOE 3HAYCHHE B CHHTAKCHCE s3bIKa. HeKoTopble KIIIoueBBIE CJIOBa MOTYT MMEThb HECKOJBKO Pa3HBIX
(hopM-CHHOHMMOB, MMEIOIIUX OIWHAKOBOE 3HAUEHWE, HAmpuMep, Jio6oi nobast Jboe WIH Lejoe
Lesble LIeJNHIX, U T.II. [lepedeHp KIF0YeBhIX CI0B M X CHHOHMMOB IPHBEIEH B COOTBETCTBYIOIIEM pa3fee.

*  Hpentndukarop (ums) — cioBo, cocrosimiee W3 OYKB JIATHHHUIBI MM KUPWUIMLBL, apaOckux mudp u
CHMBOJIOB HIDKHETO TOAYEPKUBAHUS; MEPBBIM CHMBOJIOM HACHTH(HKATOpA HE MOXET ObITh mudpa.



WnentndukaTopsl UCHOJB3YIOTCS B KauyecTBe MMEH NpOrpaMM M UX MNapaMeTpoB, IMOANPOrpaMM H HUX
[1apaMeTpOB, TUIIOB IaHHBIX, KOHCTAHT, IEPEMEHHBIX, UCKIIIOUEHUN U UX IapaMeTPOB, MOJEH CTPYKTYD.

*  3Hak sI3bIKa — OJIMH He OYKBEHHBIH U HEe HU(POBOH CUMBOJ, 1100 KOMOMHAIMS U3 ABYX TaKUX CUMBOJIOB. K
3HAKaM S3bIKA OTHOCSATCS 3HaKH apU(PMETHUECKHX U JIOTHYECKHUX OIepaluii, KPyIJIble U KBaJpaTHbIE CKOOKH,
TOYKa, ABOETOUME, a TAKKE APYTHE 3HAKH, HMEIOIINE CTIEIHATbHOE CHHTAaKCHUECKOe 3HAYCHHE.

* Jlutepan — OyKBaJIbHOE 3HaYE€HHWE TOTO WJIM WHOTO THUIIA AAHHBIX B MCXOZHOM Kofe mporpamMbl. Dopmarsl
JUTEPATIOB ONMMCAHBI AJIS KAYKAOTO U3 TUIOB JaHHBIX B COOTBETCTBYIOIIEM pa3fele.

*  OmHOCTPOYHBI KOMMEHTapuii — Jr000i TEKCT, HauWHAsi OT YIBOCHHOW KOCOW 4epThl «//» M J0 KOHIIa
CTPOKH — T.C., IO ONMKaNIIIero CMMBOJIa ITEPeBo/a CTPOKU MITH BO3BpaTa KapeTKH.

*  MHoOrocTpouHslii KOMMeHTapMii — 000 TEKCT, HauMHash OT KOMOWHALMM CHUMBOJIOB «/*» M J0
Onmokaiinieil KOMOMHAIK CUMBOJIOB «* /. BI0)KeHHbIE MHOTOCTPOYHBIC KOMMEHTAPUH HE JTOIYCKAIOTCS.

KniouyeBble crnoBa A3blka

B HmwxecnenyroomeM CIUCKE KIIIOUEBBIE CIIOBA, MEPEUUCIICHHBIE B OMHON CTPOKE, SIBJISIOTCS CUHOHUMAaMH — T.€., B
MCXOJJHOM TEKCTE MPOTrPaMMHUCT MOXKET HCIOJIb30BaTh JIIO0YI0 U3 TIEPEUHUCIICHHBIX CJIOBO(OPM MO CBOEMY YCMOTPEHHUIO.
DTO MO3BOJIAET 3aMETHO, XOTS M HE IMOTHOCTHIO, MPHOIN3UTH TEKCT MMPOrPaMMEI K HOPMaM PYCCKOTO SI3BIKA.

ITpumep:
TWIIBL

C: CTpoOKa;
ul, u2: uejwe;

TIlepBBI = MaCCHUB CTPOK;
TBTOpPOM = CJIOBaphb LEJIEIX KJIOY CHMMBOJI;
TTpeTnuyl = MacCuB CJIOBapey MaCCUBOB CTPYKTYP

nojyiel: mpobHoe;
rnojyie2: JIOTMYECKOEe;
OKOHYaHMe KJIOY CTPOKa;

Hcnonb3oBaHue TeX WM WHBIX (OPM KIFOYEBBIX CJIOB OCTa€TCs Ha YCMOTPEHHE MPOrpaMMECTa: KOHCTPYKIHU
«CJIOBapei MacCCHMBH CTPOKa» U «CJIOBapk MaCCHMBOB CTPOK) C TOUKH 3pPEHHS CHHTAaKcHca s3bika Kiayc
MOJIHOCTBIO OKBHBAJICHTHBL. ABTOpBI, OJHAKO, HAJCIOTCS, YTO W3 COOOpakeHHH YHMTAeMOCTH Koaa OONBIIMHCTBO
MIPOTPaMMHUCTOB BCET/a MPEANOoUTyT BTOPOIl BApHaHT.
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[Mporpamma Ha si3bike Kiayc, a Takke jro0as noanporpamMma — Hpolenypa Wik GpyHKIUs — COCTOUT M3 3arojoBKa,
pasnena ompeleNeHUH W COCTaBHOTO OJIOKa WHCTPYKUWH, NPEACTABIAIOMEro co00il Telno MporpaMMbl KU
MOATIPOTPAMMBL.

OnpegeneHune nporpammbl

3aroJoBOK MPOrpaMMBbl HAYMHAETCS! KIIOYEBBIM CIIOBOM IpPOTPaMMa, 33 KOTOPHIM CIEAYET WACHTU(HUKATOP — UM
nporpamMel. Jlanee, ecnu mporpaMma NPUHHUMAeT apryMEHThl KOMaHIHOW CTPOKH, B KpPYIVIBIX CKOOKax Clemyer



00BSIBIICHHE €IMHCTBEHHOTO TapaMeTpa, MPUHUMAEMOTO POTrpaMMOM, KOTOPBIM BCeraa JODKEH OBITh ONMpPEAeieH Kak
BXOJIHOM U UMETh TUIl MACCUB CTPOK.

3arooBok MMpOorpaMMbl 3aBEPIIACTCA 3HAKOM « ; ».

nporpamMmmMa llycrTas;
HayvaJo

HUUETO;
OKOHUYAaHMe.

nporpaMMma 2XO (apr: MacCUB CTPOK) ;
nepeMeHHEe
K: LeJjoe;
p3n: crpoka = "";
HayaJo
o x or 0 mo mnmHa (apr) -1 UMK Hadajio
BEIBECTU (P3O, apr[x]);
p3g =" ";
KOHell;
BeiBeCcTHU (HC) ;
OKOHUYAaHME .

Mesxay 3aroJ0BKOM U TEJIOM IIPOrpaMMbI MOTYT pacIiojlaraTbCs ONpeesIeHHs IepeMEHHbIX, KOHCTAHT, TUIIOB JaHHBIX U
noanporpamm. IIpu 3ToM Kakoe U3 ompenencHnii MoXeT oOpamarbcs K MMEHaM, OOBSIBICHHBIM BBIIIE HETO IO TEKCTY
HCXOJHOTO KOJa.

Teno mporpaMmsl HpencTaBiIseT co0OW COCTaBHOW OIOK MHCTPYKIMH, KOTOPBIA JTOJDKEH CONEpXaTh ONHY WM Oojee
nHcTpyknuit Kinayc, a Takyke MOXET cosiepKaTh CeKIIMU 00padOTKH UCKITIOYEHUH.

Ilocne oxoHvanus Tema IporpaMmMbl JOJDKCH CJICAOBATDH 3HAK « . ».

3apauv u3 lNpakTkyma

Ecnu nporpamma sBiseTcs pelleHHeM 3ajaun M3 y4deOHoro kypca IIpakThkyma, TO €€ 3arojioBOK HauHMHAETCs
KJIIOYEBBIM CIIOBOM Bajfada, 3a KOTOPBIM CJIelyeT UM PelllaeMoil 3a1auy, Jajiee CI0BO MPaKTMKyM U UM yaeOHOro
Kypca, COlepKalllero penraeMyo 3aaady. [locne 3Toro MoxeT ciefoBarh onpefenaeHue apryMeHTOB KOMaHTHOH CTPOKH
B KPyIJIBIX CKOOKaXx, a 3aTeM 3HaK « ; ».

3anava Ypokl3amaHmel npakTukyM BreomHBMKypC;
HayajJio

BeiBeCcTH ("lIlpuBeT, MuposzmanHue!");
OKOHYAaHME .

B sriHemnel Bepenu Kiayca takas ¢opMa 3arojoBka HUKAK HE BIUSET HA BBINOJHEHHE IPOTPAMMBI M CIYKUT JIMIIb
JUISl TOTO, YTOOBI OPraHN30BaTh PAdOTy ¢ yUEOHBIMU KypcaMH B OTJIAIOYHON cperie. B criemyrommx Bepcusix uMs 3a1a9u
MOXXET OBITh MCIOIB30BAHO JUISl OIIPEAEIEHHS KOHTEKCTa BBITIOJIHEHHUS TIPOTPaMMBI, YKa3aHHs CLIEHApHUs aBTOIPOBEPKH
U B JIPYTUX NOMOOHBIX LIENSX.

NMogkniovyeHne moaynen

Monysem B si3bike Kitayc Ha3pIBacTCsl IMEHOBaHHAs OMOIMOTEKA, COACPIKalllast ONPEICICHUS THIIOB JaHHBIX, KOHCTAHT,
MEPEMEHHBIX, MCKIIIOUCHHMA, Tpoueayp U GyHKiui. [ moixydeHusl JOCTyma K 3THM ONPEICIICHUSIM HEOOXOIUMbIC
MOIYITH TOJDKHBI OBITH IMTOJKITIOYCHBI K IIPOTPaMMe C IIOMOIIBI0 KOHCTPYKIINN MCIIOJIBBYeTCS.

HepequL Mo,uynef/i, HCIOJIb3YyEMbIX r[porpaMMoﬁ, JOJDKCH pacnojiaratbCd Cpasy IMOoCJIC€ 3arojioBKka IMporpaMMBbI;
HCCKOJIBKO HOZ[OGHLIX CIIUCKOB HE JOITYyCKaroTCs. HepequL Ha4YMHACTCsA C KIIIOYCBOI'O CJIOBA MCIIOJNIB3yeTCsi (I/IJ'II/I



I/ICHOJIBBYD'I‘CH), BCJIC] 324 HUM Y€PE3 3aIIATYIO JOJIKHBI OBITE NEPEUNCIICHBI UMEHA UCTIOJIb3yEMBbIX MOllyJ'[eI\/’I, B KOHIIC
CIIMCKa Tpe6YETC$I 3HAK «;».

nporpamMmMa llpuMmep;
MCIIOJIb3YITCA

TepMmmHan, I'paduxa, Painier;
Hadajo

HUYero;
OKOHUYaHMeE .

Monyne Kmaye, copepamuii CTaHIAPTHYIO OMONMOTEKY s3bIKa, HESBHO IMOAKIIOYAETCS K Ka)XIOH mporpamMMme u

CYUTACTCA IEPBBIM B CITMCKE MCIIOJIB3YEMbBIX MOIIyIIeI\/’I.

B HbIHemHeH BepcHM sI3bIKA HET BO3MOXKHOCTH CO34aBaTh COOCTBEHHbIE MOAynu. OJHAKO, MPOTPaMMHCTBI MOTYT
UCIIOJNIb30BaTh HECKOJBKO BCTPOCHHBIX MOJYJICH, ONMCAHHBIX B pasgene «BcrpoeHHas OMOIMOTEKa» HACTOSILETO
PYKOBOJCTBA.

OnpepeneHune nognporpaMmmabi

B s3p1ke Kitayc cymiecTByeT aBe pa3HOBHIHOCTH MOATIPOrpaMM: Tponeaypsl U GyHKIuu. OHH IMONHOCTHIO HICHTUYHEI
BO BCEM, 3a TEeM HCKJIFOYEHHEM, YTO (DYHKIHMS BO3BpallaeT 3HauUeHNUE, a IPOLIeAypa He BO3BPAIIIAET.

[MogmporpamMmbl MOTYT OBITH ONpEAETCHBI B pasfeie OIpeleNeHHH OCHOBHOM NIpOrpaMMbl, JHOO B paszgenax
onpeAesieHUuH APYruX MOAIPOrpaMM C MPOU3BOJILHBIM YPOBHEM BIOKEHHOCTH.

3aroji0BoK nmpoueaypbl HAUMHACTCA KIIIOUCBBIM CJIOBOM npouenypa, 3arojloBok (I)yHKHI/II/I — CJIOBOM QYHKIINS.

Janee cnemyer uMs TOANPOTpaMMBI M, €CIM MOANPOrpaMMa INPUHUMAET MapaMeTphl, IMEpedeHb OIpeAeTICHUI
apaMeTpoB B KpyIIbIX CKOOKax. it moamporpamm, HE NPUHAMAIONIMX IapaMeTphl, 00s3aTelIbHO IOKHBI OBITH
YKa3aHBbI IyCThIE KPYIJIbIe CKOOKH.

3arem, TOJNILKO Asi (DYHKIMH, MO/DKCH CIIEO0BaTh 3HAK « :» W MMs THIA JAHHBIX, BO3BpamiacMoro (yHkmmeidn —
KITFOUEBOE CJIOBO WK HICHTH(UKATOP. be3pIMsAHHOE olpeieNieHre THITa JaHHBIX B 9TOM CIIy4ae He JOITyCKaeTCsl.

3aroyi0BoK MOAINPOTrpaMMbl 3aBEPHIACTCA 3HAKOM « ; ».

Pasnen onpeneneHuil nognporpaMmel U €€ TENNO YCTPOEHBI TaK K€, KAK y OCHOBHOW mporpammsl. [locie okoHUaHus
TeJ1a MOANPOTPAMMBI JIOJKEH CIIEZOBATh 3HAK « ; ».

MapameTpbl nognporpamm

B Knayce ompezneneHo Tpu pexuma Iepenadyd MapaMeTpoB B MOANPOTPAMMEBI: BXOJHBIE, BBHIXOJHBIC U IMPOXOTHBIC
apaMeTphl.

3HaucHHe BXOAHOI'O ImapamMeTpa HECIIOCPECACTBEHHO HCpeZ[aéTCSI B M[oAIporpamMmy, MJisl 4€ro B mnoAInporpamMme co3gaércs
JIOKaJIbHas NEpEMEHHasA. HoanporpaMMa MOXKET MMPOU3BOJIbHBIM o6pa30M MCHATH 3HAYCHUEC BXOAHOTO MapamMeTrpa, HO
9TH U3MCHCHUS HE BBIXOAAT 3a NPCACIIbI MOAIIPOrpaMMBbL. }Ian(e €CJIM B KQUCCTBEC BXOAHOI'O MapamMeTpa ObL1a YKa3zaHa
TNEpEMEHHAsA, 3HAYCHNUE I3TOU HepeMeHHOI\/‘I TIOCJIE BBIXOAA W3 MMOAIIPOrpaMMBI BCETZIa OCTAHETCA TAKUM K€, KAKUM OBLIO
TIEpEa BBI3OBOM.

B kadecTBe BXOAHBIX MapaMETPOB MOXHO yKa3bIBaTh NEpEMEHHbIEC, KOHCTAHThI, OyKBaJbHbIC 3HAYCHHS M BBIPAXKCHUS,
BKJIFOYasl BBI30BBI (DYHKITHIA.

BbIXoOHBIM MM MPOXOAHBIM MApaMETPOM MOXKET CIIy>KUTh TOJIBKO IIEPEMEHHAs! MM 4acTh NEPEMEHHOI — Hampumep,
HoJ€ CTPYKTYyphl WM 3JIEMEHT MaccuBa. B 3TOM ciydae B moamporpaMmy nepenaércsl He 3Ha4€HUE, HO CChbUIKA Ha
nepeMeHHyo UM e€ 4dacte. Eciu mommporpaMMa BHOCHT M3MEHEHHE B 3HaYCHHME TAKOTO IapaMeTrpa, TO 3TO HOBOE
3HaueHue OyIeT MPUCBOCHO TOH MEPEeMEHHOM N3 BHEIHEH 00JIacTH BUJMMOCTH, YTO OblIa IepeiaHa B MOAIPOrpaMMy B
KauecTBE MapaMeTpa — T.€., TAKOE MIPHUCBanBaHUE OyAeT NMETh 3((HEKT MOCIIE BBIXOA U3 TOAIPOTPAMMBL.



Paznuune MCXKY BBIXOAHBIMU W IMMPOXOAHBIMU IMapaME€TpaMH COCTOUT B TOM, YTO 3HAYCHUA IMPOXOAHBIX IMapaMETpPOB
NEPEAA0TCA B IIOATIPOTrpaMMy 0e3 HBMCHGHHﬁ, a 3HAYCHUS BBIXOJHBIX O6HyJ'l${IOTCH TIEPE BBI3OBOM IMOANIPOTPaAMMBI.

OmnpeneneHne nmapaMerpa HaYMHAETCS KIIOYEBBHIM CIOBOM BX, BEIX WIN BB ISl BXOAHBIX, BBIXOJHBIX W HPOXOIHBIX
rapaMeTpoB, COOTBETCTBEHHO. KilroueBoe ClIOBO BX MOXKHO OIYCTUTh, B TaKOM Cilyyae HapaMmeTp OyIdeT CUMTaThCs

BXOOHBIM.

Jlaﬂee CJICAYET UMl IapaMeTpa WU HECKOJIBKO UMEH Yepe3 3alATyro, a 3aTéM 3HaK « :» U UM TUIla JaHHBIX. Ecnmu
YKa3aHO HECKOJIbKO UMEH napaMeTpoB, TO BCC OHU 6yﬂyT HUMCTb OI[I/IHaKOBLIﬁ PESKUM U THUIL. Z[J'ISI 0OBSBIICHHS
MnapaMeTpoB Ppa3HbIX PEKUMOB HIW TUIIOB HUX OHNPCACICHUSA HYKHO PA3ACIUTL 3HAKOM «;)». I[J'IH KaXXJ0ro H3
napamMeTpoB MOKHO YKa3aTb HECKOJIBKO CHHOHUMHWYHBIX I/IMéH, pa3aciiiB X 3HAKOM ((/)).

B kauectBe THIIOB mapaMeTpOB MOXKHO MCIIOJIb30BaTh KIIIOYEBBIE CJIOBA, COOTBETCTBYIOIIME MpOocThiM THnaMm Kiayca, a
TaKXKe UIACHTH(PHUKATOPHI paHee OOBSBICHHBIX THUIOB JIAHHBIX. be3bIMSHHBIC ONPECICHHS THIIOB B JAHHOM CITydac He
JIOITyCKAIOTCS. EQMHCTBEHHBIM HCKIIOYEHWEM W3 J3TOTO IIPaBHJa SBISETCS OIpENeNeHHEe BXOMHOTO ITapaMerpa
OCHOBHOH IPOTPaMMBI, KOTOPBIH BCET/IA TOJKEH OBITh OOBSBICH KAK MACCUB CTPOK.

MNpenBapuTensbHoOe onpeneneHue

[IpenBapuTensHOe ONMpeseNeHUe HMOANPOrpaMMbl IPEJCTaBIAeT coOOH €€ 3aroloBOK, IOCIE KOTOPOrO BMECTO Tela
MOANPOrpaMMBbl YKa3aHO KIIIOYEBOE CIOBO Jamblie U 3HAK «; ».

byHxuMsa MoadyHkuusd (a, ©6: uejioe) : npobOHOe; Iajiblie;

Ecmu B McXOMHOM KOJie TaHO TaKoe MpeaBapUTEIBLHOE ONpeelIeHIe, TO B TOH jke 00JIaCTH BHIUMOCTH HIDKE TI0 TEKCTY
JOJDKHO pacIioyiaraTbCs IMOJTHOE OIpEeNIeHHe STOH MOATIPOTpaMMEI, BKIIOYAs €€ Telo, MPUYEM 3aroJIOBOK TOJDKEH
TOYHO COBMAJATh C 3aT'0JIOBKOM B IPEBAPUTEIHHOM OIPENEICHHH.

IIpenBaputensHOE OnpeAeIeHe UCTIONB3YETCs B TeX CIydasx, KOorja HECKOJIBKO IMOIIPOTrpaMM JOJIKHBI BBI3BIBATE APYT
JpyTa PeKypcUBHO.

Mpumepbl

npouenypa nycrasl();
HayaJlo

HUYETO;
OKOHUYAaHME;

byHKUMSA CUHYC (X: OpobGHOoe) : mpobHoe;
Ha4gaJio

BEPHYTL Sin (x);
OKOHUAaHME;

byHKLUMSA KOPeHb (BX X: OpOOHOEe; BHIX pe3: OpoOHOEe) : JIOTUYECKOEe;
HayvaJo
eciim x < 0 TO BEpPHYTHL HeT;

pes := x*(1/2);
BEepHYTbL ma;
OKOHUAaHME ;
Tun Touka = CTPYKTypa

T, B: LeJjoe;
KOHell;

byHKUMS Tuk (x, y: Uejsioe) : Touka;
nepeMeHHasa

T: Touka;
HadaJo



X

T.B = Yy;

BEPHYTL T;
OKOHUAHME;

npouenypa NOOBMHYTH (BB T: Touka; BX IOX, Oy: LeJjoe);
HayvaJjio

T.T += OX;

T.B += Oy,
OKOHUYAaHME;

npouenypa nepsas(); Oajble;

npouenypa BTopas();
Ha4gaJio
nepsas () ;

OKOHUYaHMue;

npouenypa nepsas();
HAYAaJo

BTOpasa(); // 3mech OymeT OECKOHEUHAs PEeKypCus
OKOHUAHME ;

O6bnacTtu BMUAMMOCTMH

Kaxxnoit noxnmporpamme, a Takke OCHOBHOM IPOrpaMMe, COOTBETCTBYET CBOSI 00JIaCTh BUANMOCTH HJICHTH(HKATOPOB.
B npenenax oxHON 00macTH BUIMMOCTH UMEHA JIOIDKHBI OBITh YHUKAJIBHBI — T.€., HU OJHO UM HE MOXKET COBMAJaTh C
JPYTHMM UMEHEM, OOBSIBIICHHBIM B TOM ke 001acTu BUAMMOCTH. Peructp OyKB B MIMEHaX HE yYMTBHIBAETCS — T.€., CIIOBA

mMsi, UMS 1 IMsT CYATAIOTCS COBITAMAOIIMMU.

OO6nacTe BUIAMMOCTH MOIIPOTPAMMBI SIBISICTCS BJIOKEHHOH IO OTHOIICHHIO K OCHOBHOM NporpaMMe WIH K
00BEeMITIOIIICH TIOATIPOrpaMMe, B KOTOPOI OHa omnpenercHa. ViMeHa, 0ObsIBICHHBIC BO BIOKCHHOW 00JIACTH BHIUMOCTH,
MOTYT COBIIA/IaTh C IMEHAMH, OOBSBICHHBIMHA B OOBEMITIONTHX 00JaCTAX BUAMMOCTH, HO HE JPYT C JPYTOM.

K obmacti BUIMMOCTH OCHOBHOM IPOTPaMMBI OTHOCSTCSI:
*  Nwmsa nporpaMmsl,
* Mg BXOTHOTO MapaMeTpa IpOorpaMMBbl, €CIIA OH OOBSBIICH;
*  Bce numena, 00bsBIEHHBIE B 00IaCTH ONIPEACICHUI IIPOrPaMMBI.

Ilo aHaJIOTuu, K obOmactu BUAUMOCTU MOANPOTrpaMMbl OTHOCATCA UM NOANPOrpaMMbl, UMCHaA eé napaMeTpoB U BCEC

JIOKaJIbHO OOBSBJICHHBIC HMCHA.

TakuM 00pa3oM, WMsS MOANPOTPaMMBI TIPHHAUICKUT Cpasy IBYM OONAcTsIM BHIAWMOCTH — TOW, B KOTOPOi
MoAnporpaMma oObsBIIEHa, U CBOeH coOcTBeHHON. Clie[0BaTebHO, MMs TIOMIPOTPAMMBbI JIOJKHO OBITh YHUKAIHLHO B
00eux 3Tux 001acTIxX.

IIpn obpamnieHnn K NASHTU(PHUKATOPY B HCXOIXHOM KOZE IIPOrPaMMBbI HMS Pa3peIaeTcs 1Mo CIEAYIONIM IIPaBHiIaM:

° BrinonHsercs mMOMCK MMEHU B JIOKAJIbHOH 00IacTH BUANMOCTH, CPCAN TCX I/IMéH, YTO OOBSBIEHEI BBIIIC I10
TEKCTY UCXOQHOTO KOJa,

® Ecnu nms we HaﬁHCHO, TO BBITIOJTHACTCS IMOMUCK BBIIIE 110 TEKCTY BO BCEX O6’beMH}0H.[I/IX 00acTaX BHIUMOCTH,

IO TIOPSAKY U3HYTPH HAPYXKY;

WHBIMU CITOBaMHM, B KaxK10H 00JIaCTH BUAUMOCTH BHIAHBI €€ COOCTBEHHELIE UMEHA, a TAK:KE BCE MMEHA U3 00BhEMIIIONIUX
00TacTeli BHIMMOCTH, €CJIM OHH HE OBUIM MEPEKPBHITHI COOCTBEHHBIMH. ECIM BO BIIOKCHHOW 00JACTH BHIAMMOCTH
OOBSIBICHO MM, COBIAJAlOIIee C MMEHEM M3 BHEIIHEH 00JacTH BHIOMMOCTH, TO oOpalleHue K IocieqHeMy OyrmeT
HEBO3MOXKHO, T.K. JIOKQIbHBIA UICHTH(PHUKATOP CKPBIBACT 32 COOOH BHEITHHIA.



HNmena, 0OBSIBIICHHBIC BO BJIOYKEHHBIX 00JIACTAX BUIMMOCTH, HUKOTAA HE BUAHBI U3 OOBEMITIOIITUX 00JIaCTEH.

Moynu, MOaKIIFOYaeMbI€ ¢ IOMOIBIO KOHCTPYKINH MCIIONBS3YeTCsI, CTAHOBSTCS BHEIITHUMH OOJIACTAMH BHIMMOCTH
M0 OTHOILLICHHUIO K OCHOBHOU mporpamme. Ecnu uneHTH(UKATOp HE HailJieH B Mpejesax MporpaMMbl, TO BBITOJIHSIETCS
IIOMCK B KaXKJIOM U3 ITOAKJIIOYEHHBIX MOMYJIEH 110 MOPSAKY OT KOHLIA K HAayajly CIIMCKA.

Monyne Kitayc, comepKalluii CTaHZApTHYR OHONHOTEKY sI3bIKa, HESBHO IOIKIIOYACTCS K JIF00OW TmporpaMMe U
SIBJISIETCS TIEPBBIM B CITMCKE TOJKIIFOYEHHBIX MOyl — T.€., IOUCK UMEH BBINOJIHAETCA B HEM B MOCIEAHIOI OYEpeb,
eciu UM He OBITO HAal/IeHO HU B OJJHOM U3 SIBHO MOIKITIOYEHHBIX MOYIICH.

OnpeaenexHun

I'moGanbHBIC OMpENEICHUsT TUIIOB JAHHBIX, KOHCTAHT M IEPEMEHHBIX Pa3MEINAOTCs pasfelie ONpeae/icHHd OCHOBHOM
MIPOTPaMMBI — MEXKAY €€ 3aroJIOBKOM M HadaJoM COCTaBHOTO OJOKa MHCTPYKIUHA. Takue ompeneneHus mpuHAIIekKaT
100anbHON 00TacTH BHIOMMOCTH, T.€., OHH BHAHBI B Telle OCHOBHOW HPOTPAMMBI, a TakXe BO BCEX BIIOKCHHBIX
00ITacTSIX BUIUMOCTH — B TIPOIIEAYpax U QYHKIUAX, — €CIIH HE TIEPEKPHITHl B HUX JIOKAIEHBIMHU OMIPEACTICHUSIMHU.

Jro0as noarporpamMmma UMeEET COOCTBEHHEII pasaein onpe,ueneHI/Iﬁ MEKIY €€ 3aroJIOBKOM U TCJIOM, B KOTOPOM TaK¥Xe
MOTYT OBITh OIPEACIICHBI TUIIBI, KOHCTAHTBI U IICPEMECHHBIC. OTHn OMIPEACTICHUSA ABJIAIOTCA JIOKAJIbHBIMHA 110 OTHOIICHUIO
K moamnporpaMmme — T.€., OHU BUJHBI TOJIBKO B Heﬁ, a TaKk)Ke BO BJIIO)KEHHBIX B Heé noamnporpaMmax, HoO HE BUJIHBI M3
O6LGMJ'IIOHII/IX obnacreit BUJIUMOCTH.

Bo Bcex ciydasx BUAHBI TOJNIBKO T€ OMNPEICICHUs, KOTOPbIe ObLUTH JaHBI BBIIIC 110 TEKCTY MCXOMHOro Kojaa. [mobaisHas
MepeMEeHHAs MIIM KOHCTaHTa, 0OBSBIICHHAS TI0CIIE IOATIPOrpaMMEI, He OyZleT BUAHA BHYTPH 3TOH IMOIIPOTPaMMBL.

nporpamma llpumep;
UM MOMTUI = MACCUB LEJIBIX;
KOHCTaHTa [ = 3.1415926;
nepemMeHHasa MT: MOUTHUII;
HayvaJo
HUUETO;
OKOHUAHME .

OnpepeneHusa Tunos

Cekuusl OmNpeAeieHU THUIIOB MOJDKHA PACIOJaraTthCs B pasfelic ONpeleliCHHH TMPOrpaMMbl WIH ITOMIPOTPAMMEL.
Cekuus HaYMHASTCSI KITFOUEBBIM CIIOBOM TMIT WIIA THIIEL, 32 KOTOPBIM CIIEAYET OXHO MM HECKOIBKO OOBSIBICHHUN THITOB.
Takux cekuuii B paszmene OmpereeHHH MOXKET OBITh CKOJBKO YTOJHO, OHH MOTYT OBITH PACIIOJIOKEHBI MOAPS] WIH
BIIEPEMEKKY C JPYTUMH CEKIIUSAMH U TOAIPOTpaMMaMH.

OObsBIIEHNE TUIIA HAYMHAETCS C HAEHTH(UKATOpa (MM HECKOJIIBKUX UICHTU(HUKATOPOB, Pa3AeinEHHBIX 3HAKOM «/»), 3a
KOTOPBIMH CJIEAYET 3HAK «=», a 3a HUM — ompeneneHue tuna. OmpenereHueM MOXET CIYKUTb KIIOYEBOE CIIOBO,
o0o3HauaroIIee MPOCTOM THUI JaHHBIX, UICHTH(UKATOP paHee OOBABIEHHOrO THIIA, JIMOO OIpeNeneHHe COCTABHOTO
THUIIa — MacCHBa, CJI0Baps UK CTPYKTyphl. [lociae kakaoro onpeneseHus JOKEH CIIE0BaTh 3HAK « ; ».

nporpamMa lpumMmep;
TIAIIEL
o4 = npejoe;
nuz = 1O4;
MUY = MacCuUB LeEJIBIX;
MCTp = Maccup CTPYKTYpP
nl, n2: uejsoe;
n3: CcTpoka;
OKOHUYAaHME;



Ha4vaJio
HMYeIro,
OKOHUYAaHMuEe.

Takue ompesieNieHns TUIIOB MOXKHO HCIIOJIb30BaTh MpH OOBSIBICHUN MEPEMEHHBIX, JIEMEHTOB MAacCHBOB U CJIOBapeid,
MOJICH CTPYKTYp, MapaMeTpOB IMOAMPOrPaMM W BO3BpPAIaCMbIX 3HaueHHH (QyHKIMHA. [lapaMeTpbl HCKIIOUCHHH MOTYT
HUMETB TOJBKO MPOCTOH THUTI, 0003HAYAEMBIH KIIFOUEBBIM CIIOBOM SI3BIKA.

OObsBICHHE TUIIOB, UMCIOMINX pPaA3JIMYHbBIC MMCHA, HO 3KBHUBAJCHTHBIC OIPCACIICHUSA, 3a4aCTyI0 HCIIOJBb3YCTCSA I
YIYy4YIICHUA YUTAEMOCTH UCXOJHOI'0 KOJia IIporpaMMBl.

Ecnu B 00ObsiBIEHHM THIA JAHHBIX yKa3aHO HECKOJIBKO MACHTU(DHUKATOPOB 4epe3 «/», TO BCE ITH HACHTHU()UKATOPHI
SIBIISIIOTCSL CHHOHUMAMH, T.€. B UCXOIHOM KOJI€ JUISl YJTyUIIEHUS] YUTAaeMOCTH MOXKET HCIIOJIb30BaThCs JTI000M U3 HUX, HA
YCMOTpEHHE IIPOrpaMMUCTA.

nporpamMma llpuMep;
TUI
Touka/Touek = CTPYKTypa
X: IOpoBbHOEe;
y: IOpobHOoe;
OKOHUYAaHME;
[IepEMEHHEIEe
T: Touka;
MT: Maccus Touek;
Ha4gaJio
HUYETO;
OKOHUAaHME .

CuHTaKCcHC OHPGHGHGHI/Iﬁ COCTaBHBIX THUIIOB HO,Z[pO6HO OIIKCaH B pas3jaciic Tunsl JAAHHBIX.

OnpepneneHns KOHCTaHT

Koncranra MMpeaACTaBIACT co00l HMEHOBAHHOE 3HA4YCHHEC, KOTOPOC OHpCACISACTCA IMPU KOMIIWIALIUKW U HE MOXCT
MCHATBCA B IIPOLECCE BLINMOJHCHHUA HTPOrpaMMBbl. KoncTanTel He wnmeroT APYyroro CMbICJId, KpOME YIYyUIICHUA
YUTAEMOCTH UCXOAHOI'0 KOJa IMpOoTrpaMMBblI.

Cexuus omnpesesieHHi KOHCTAHT JOJDKHA pacliojiaraThes B pasziene ONpelesIeHHH MPOorpaMMbl WM ITOAIPOTPAMMEL.
Cexiyisi HAUMHACTCS KIFOYEBBIM CIIOBOM KOHCTAHTAa WM KOHCTAHTE, 32 KOTOPHIM CJIEAYeT OJHO WM HECKOJIBKO
oOBsiBIIEHUH KOHCTAHT. TakuX CeKuuil B pasjene OmnpeniesieHMH MOXKET OBITh CKOJNIBKO YTOJHO, OHH MOTYT OBITh
PacHONOXKEHBI TTOAPSA WM BIEPEMEKKY C IPYTUMH CEKIMAMH U TTOAIPOrpaMMaMHu.

OOBbsBICHHE KOHCTAHTHI HAUYMHAETCS C I/IZ[CHTI/I(I)I/IKaTopa (I/IJ'II/I HECKOJIBKHUX I/I,IleHTI/I(i)I/IKaTOPOB, paSIleJ'IéHHLIX 3HaKOM
((/))), 3a KOTOPBIM CJICAYCT 3HAK «=)», a 3@ HUM — 6yKBaJ'II>HOC 3HA4YCHUEC, UM paHCC onpez[enéHHoﬁ KOHCTAHTBI HUJIN
BBIPAXCHUEC. Ilocne kaxxmoro OIPCACICHUA TOJDKCH CIICI0BATh 3HAK « ;).

Ecmu JJIs1 KOHCTAHTBI YKa3aHO HECKOJIBKO UMEH quepes «/», TO BCC€ 3TH UMCHA ABJIAOTCA CHHOHHMMAaMH, T.C. B HICXOOAHOM
KOAC I YIIYUIICHUS YATAEMOCTH MOKET MCII0JIb30BaThCS moboe u3 HHUX, HA YCMOTPEHHUE IIPOrpaMMHCTa.

THn KOHCTAHTBI MOXET OBIThH YKa3aH SABHO — JIA OTOr0 IOCJIC MMCHU KOHCTAHTBI U IIEPEA 3HAKOM «=)» HOJIKCH
CJICOOBATh 3HAK «:)», a 3@ HUM — UM THUIIA WX €r0 ONpCACICHUC. HJ’IH KOHCTAaHT COCTaBHBIX THUIIOB SIBHO€ YKa3aHHE
THIIA SIBJISICTCS 00s3aTEIILHBIM.

Ecnu Tum KOHCTAaHTHI HE yKa3aH SIBHO, OH OIPENEIseTCs] UCXOAs M3 THMa YKa3aHHOTO OYKBaJbHOTO 3HAYCHHSI WA
BBIpOXCHHUS. B 3TOM ciy4ae, Hampumep, eciid TpeOyeTcs OOBSBHTH KOHCTAHTY — APOOHOE YHCIO CO 3HAYCHHEM,
PaBHBIM EIMHUIIE, TO OyKBAIbHOE 3HAYCHHE JOJDKHO OBITH CIIEMAIEHO YKa3aHOo Kak npobHoe: 1.0 win 130.

Ecnu onpeneneHneM KOHCTaHTBHI CIY)XHT BBIP@KEHHE, TO 3TO BBIPAKEHHE JODKHO OBITH BBIYMCIMMO Ha JTare
KOMIWISIMA — T.€., OHO HE MOXXET COAEpXKaTh WHBIX OMNEpaHJOB, KpOME OyKBaJbHBIX 3HAYEHHH M WUMEH paHee
OOBSBICHHBIX KOHCTAHT. OOpaIeHust K IEPEMEHHBIM 1 BBI30BBI (DYHKIIHI B TAKOM BBIPaKEHUH HEJOIYCTHMBI.



nporpamMa lpumMmep;

T
Touka = CTPYKTypa

T, B: LeJoe;

OKOHUaHue,;

KOHCTAaHTH
ueseiHyss = 0;
npobueHysis = 0.0;
veuncyio = 0 / O;
BeckoneuHocTs = 1 / 0;
n = 3.1415926;
npamonyros = Iu / 2;
T: Touxka = {r = 10, B = 20};

Hayajo
HUYETO;

OKOHUAHUE .

OnpeneneHusi nepeMeHHbIX

HepeMeHHaﬂ MpeaAcTaBIACT €000 IMEHOBAaHHOE 3HAYCHHE IIPOCTOI0 MM COCTAaBHOT'O THIIA, KOTOPOC MOXKET MCHATHCA
B IIPpOLECCEC BBIIOJHCHUSA TPOrpaMMBbl. Haganpnoe 3HaueHue HepeMeHHOﬁ MOKET OBITh YKa3aHo Mpu o0bsBiIenny. Eciu
OHO HC yKa3aHO, TO IIpU BXOJAC B 001acThb BUAMMOCTHU NEPEMCHHAsA MOJYy4acT HYJICBOC Ha4aJIbHOC 3HAYCHHC, KaK 3TO
OIMMCAaHO B pas3aciic Tunbl JaHHBIX.

JIJ'IS{ MNEPEMCHHBIX COCTABHBIX THUITIOB HAYAJIbHOC 3HAYCHUEC HEC MOXKET OLITh YKasaHo.

CGKHI/IH onpeaeneHI/H‘/i NEPEMCHHBIX NOJIKHA pacnojiararbCsa B pas3aciic OHPCHGHGHI/Iﬁ IporpaMmMbl WK NOAIIPOrpaMMBbl.
CGKHI/IH HaYMHACTCA KIIFOUYCBBIM CJIOBOM IIepeMeHHas Ui IepeMeHHsIe, 3d KOTOPbIM CIICAYCT OAHO WJIM HECKOJbKO
00BSBIICHUI NEPECMCHHBIX. Takux CCKI_[I/Iﬁ B pasacic onpeneneHHﬁ MOKET OBITH CKOJIBKO YroaHo, OHU MOTYT OBITH
PaCIoOJIOKCHBI MOAPAA UJIIK BIOCPCMCIKKY C APYTHMH CECKIUAMHA U ITOATIPOIrpaMMaMH.

OObsBIICHHE IEPEMEHHON HAYMHACTCSA C HMIACHTU(UKATOpA MM CIHCKA HICHTU()UKATOPOB, MEPEUYMCIICHHBIX Yepes
3aMATYI0 — TaK MOXHO OOBSIBHTH HECKOJIBKO OMHOTHITHBIX HMEPEMEHHBIX. Kakaplii M3 MACHTH(GUKATOPOB B CITUCKE
MOXKET HMETh HECKOJIbKO CHHOHMMOB, MEPEUHCICHHBIX Yepe3 «/». 3areM CIeyeT 3HaK « :», a 32 HUM — OIpe/IelIiCHUue
Tuna mnepeMeHHoi. Ilociae 3Toro Moxer OBITh YKa3aH 3HAK «=» W HaualbHOE 3HaueHHe. Kaxkmoe oObsBICHUE

3aBCPIIACTCS 3HAKOM « 7 ».

Ecnu nns HepeMeHHOﬁ YKa3aHO HECKOJILKO UMEH qepes «/», TO BCC 3THU UMCHA SABJIAIOTCA CHHOHHUMAaMH, T.C. B UCXOJHOM
KOAC I YIIYUINEHUSA YUTAEMOCTH MOXET HCIOJIB30BaTHCA modoe u3 HUX, HA YCMOTPEHHUE NPOTpaMMHUCTA. Cnez[yeT
HUMCTb B BUAY, YTO MMCHA, NCPCHYUCICHHBIC YCpPEC3 ((/)), SBJIAKOTCA UMCHaAMM OHHOfI H TOH Ke HCpeMCHHOﬁ, a 1npu
MEPCUNCICHUN UMEH qepe3 3arATy0 CO3at0TCsA HECKOJILKO MMEPEMEHHBIX, KaXKJ1asd U3 KOTOPBIX MOXKET UMCTh HECKOJILKO
CHHOHUMHYHBIX HMEH.

B xauectBe OIPEACIICHNUA THIIa AOIMYCKACTCA OAHO H3 KIKOYEBBIX CJIOB IPOCTBIX THIIOB, I/I,IleHTI/I(i)I/IKaTOP paHee
OOBSBIICHHOTO THIIA, 00 O0e3BIMIHHOE OIMpPEaACIICHUE COCTABHOIO THUIIA.

HauansrHOoe 3HaUCHHE HOKHO OBITE OO 6yKBaJ'[I)HI)IM, 100 BBIPpAXXCHHUEM, BBIYUCIIMMBIM Ha OTall€ KOMIWUJIAOUU —
T. €., B 9TOM BbIPA’)KCHUU MOKHO HCIIOJIb30BaTh TOJIBKO 6yKBaJ'ILHLI€ 3HAUYCHHUS U KOHCTAHTBI, 4 ICPEMCHHBIC U BbI3OBbI
(1)yHKI_[I/II\/’I HE NOITYCKAaroTCs. Ecmm OHOBPEMCHHO OOBSBIIIIOTCS HECKOJIBKO MNEPEMCHHBIX 4YCPE3 3allATYH0, TO BCEC OHU
IoJIydaT OAMHAKOBbIC HAYaJIbHbIC 3HAYCHU .

Oco0BIM ciTy4aeM fBIsIETCS OOBsIBICHHE MEPEeMEHHOW B MHCTPYKILMH INepexBaTa MCKIIOYEHHUS Korga...Torma. B
9TOM Cllydae CYMTAETCsl, YTO NEepeMEHHas OTHOCUTCS K Onkaimield oObemiTioleil o0nacTu BUAUMOCTH — T.€., K
pazzeny onpeneneHuil Toil HoxIporpaMMBbl, KOTOpasi COAEPKUT MHCTPYKIHIO TiepexBaTta. OiHaKo, oOpalieHue K Takoi
MEePEeMEHHO| BO3MOXHO TOJILKO B IPE/IENaX HHCTPYKIIUH [IepexBaTa UCKIIIOUEHHUsI, B KOTOPO OHA OOBSIBIICHA.



nporpamMa lpumMmep;
TUI
KOMIIJIEKCHOE = CTPYyKTypa
Io: npobHoe;
M: IOpoOHOe;
OKOHUYaHME;
[IepeMeHHEe
cTp: crpoka = "HoBasa ctpoka";
H, M: LHejoe = 1;
K: KOMIIJIEKCHOE;
TOUKM/TOUEK: CJIOBAPb CTPYKTYP
X, y: IOpobHoe;
OKOHUAaHME KJIoY CTpoKa;
Ha4vaJlo
HUYETO;
OKOHUAaHMe.

OnpepeneHns UCKNIOYEHUN

BennpiBarotiee UCKITIOUEHNE TIPECTABISIET COOOM CIEIMAbHBI MMEHOBAHHBIN OOBEKT, KOTOPBIH cO3AaéTCs i TOTO,
9TOOBI MpepBaTh MOCIEIOBATEIFHOCTh BBITOTHEHUS IPOTPaMMBI B CIIydae BO3HHKHOBCHHS HEINTATHOW CHUTYyallld H
3aJIeiCTBOBATh CPEICTBAa 00PAOOTKH OMIHNOOK.

Cexuus onpenereHni NCKITIOYCHNH TOIDKHA PACcoNaraTthCsi B paszese OnpeeseHUH MPorpaMMbl WK TOAIPOT PAMMBI.
Cexuys HaYMHAETCS KIIFOUEBBIM CIIOBOM MCKJIIIOUEHME N MCKIIYEHMST, 32 KOTOPBIM CIIEAYeT OHO WIH HECKOIBKO
OOBsIBIICHUH HMCKIIOYeHMHA. Takux CeKnuil B pasjelie ONpeesieHuil MOXKET OBITh CKOJIBKO YTOAHO, OHH MOTYT OBITh
PacToNIOAKEHBI MOAPS WM BIEPEMEXKKY C APYTUMHU CEKIUSIMU U IOIPOrpaMMaMH.

OObsiBIICHHE UCKITIOUEHHS HauMHAeTcsi ¢ uaeHTH(ukaropa. Jlajee, eciy MCKIIOYEHHE MPUHUMAET MapaMeTpbl, TO UX
oTIpeeNIeH s TOJDKHBI OBITh YKa3aHBI B KPYIIIBIX CKOOKaX. 3aTeM MOXKET CIIeIOBaTh KIFOUEBOE CIIOBO CooBumeHme, a 3a
HUM TEKCT cooOmeHns 00 ommbke — OyKBaJbHOE 3HAYCHHE I BBIpaKEHHE CTpOoKoBoro Thma. Kaxmoe oObsBieHHEe
3aBEPIIACTCS 3HAKOM « ; .

nporpamMma llpumep;
VICKJIIOUYEHN

Oumbkal;

Oumbxa?2 coobumenue "Bropas oumbxa";

OumbkaBTekcTe (CTp, CMMB: Lejioe; uToHeTak: cCcTpoka)

coobumeHye "Oumbka B CTpoOke % (CTp), CUMBOJ $(CuMB). $(uroHeTax)";

HayvaJo

ommbra OmmbxaBTexcre (5, 10, "llponymeHa 3ansaTas.");

OKOHYaHME.

[TapameTpsI UCKITFOYCHUH OOBSABIISIOTCS IO TEM XK€ TPaBHUIIaM, YTO U NApaMETPhI MOATIPOTPAMM, C JBYMSI OTOBOPKAMH:
*  OHHU MOTYT OBITh TOJNBKO MPOCTHIX TUIIOB;
*  OHH MOTYT OBITH TOJBKO BXOIHBIMHU.

Ecnu Tekct COO6HICHI/I$I 00 ommnbke He YKa3aH B OHNPCACIICHUU HCKIIOYCHHSA, €0 MOKHO YKa3aTb HpU CO3JaHHUU
uckmoueHus. Eciou on He YKa3aH U TaM, TO B Ka4Y€CTBC COO6HI€HI/IH 00 omruboke HCIOJIB3YCTCA UM UCKITFOYCHU .

Ecnm uckimoueHne nMeeT mapamMeTphl, TO TEKCT COOOIIEHNUS MOXKET COAEPKaTh CIIeM(UKATOPHI BUAA % (MMsT) , TAE UM
— WM TapameTpa uckiodeHus. [Ipu co3manny NCKITIOUeHNs Takue Crenu(uKaTopsl OyayT 3aMeHEHBI HA CTPOKOBBIC
MIPEACTaBICHUS 3HAYCHUH TapaMeTpoOB.



Tunbl AaHHbIX

anBeAeHMe TUnoB

3HayeHUs] TPOCTHIX THUIIOB MOXKHO MNpeoOpa3oBbIBaTH B JpPYrHe MNPOCThIE THIBL. B OONBIIMHCTBE CIydaeB Takoe
npeoOpa3oBaHUe JOKHO OBITH BBIIIOIHEHO SBHO. [ 3TOTO MCIONB3yeTcs KOHCTPYKIMS MPUBEACHUS THIIA, KOTOpas
3aMMChIBACTCS KAaK KIIIOUEBOE CIIOBO — UM THUIIA JTAHHBIX, 32 KOTOPBIM B KPYIIBIX CKOOKAax yKa3bIBaeTCS MCXOIHOE
3HauUeHHE WM BbIpakeHHE. Takas KOHCTPYKIMsS KOHBEPTHPYET MCXOJHOE 3HAUCHHE B YKA3aHHBIA THII, a €CIH 3TO
HEBO3MOXHO, CO31aETCS UCKIIFOUEHUE.

nepeMeHHEBe
n: npobHoe = 123.45;
u: ueyoe = 10;
c: cTpoka = "yes";
JI: JIOTMYECKOE;

Hauajo
g := jgormueckoe(c); // m = 1ma
c := crpoka (u) ; // ¢ = "10"
L := uemnoe (xn); // u = 123
o = u; // m = 123.0 (HesBHOe mnpeobpaszoBaHue)
n := npobuoe ("Ky"); // wnckimoueHue OumbkaKoHBepTaUmm
OKOHYAaHMeE;

ITpeoGpa3oBaHUe THIIOB JAHHBIX BHIIOIHAETCS 110 IIPaBUJIaM, OIMCAHHBIM HIDKE IS KaXKII0r0 M3 MPOCTHIX THIIOB.
HesBHOE mpeoOpa3zoBaHue TOMyCKaeTcs B IBYX CIIydasx:

*  @pu npeoOpa3oBaHUU CUMBOJA B CTPOKY, HO HE HA000POT;

*  IIpH npeoOpa3zoBaHUH LIEJTOTO0 YKCia B JPOoOHOE YHCII0, HO HE HA000pOT.

B HbmHemHel BCEPCUM A3bIKA U MPUBCACHHA THUIIA HC AOIMYCKACTCA MCIOJIb30BATh UMCHA paHEe OOBSBIIEHHBIX THIIOB
JAHHBIX — JONYCTHUMBI TOJIBKO KJIFOYEBBIC CJIOBA MPOCTHIX THUIIOB. KpOMe TOr0, HE AOIMYCKACTCs SIBHOC IMPUBCIACHUC
COCTAaBHBIX THUIIOB, XOTSA B HEKOTOPBIX ClIydasaxX BO3MOXXHO HEIBHOC Hpeo6pa303aHne.

MNMpocTble TunbI

CumBon

[lepemeHHasT CHMBOIBFHOTO THHA COAEPKUT KommowHT HOHMKom B ¢opmare 32-OMTHOTO Ienoro gucia 0a3 3HaKa.
HyneBble 3Ha4eHUS TOITYCKAIOTCA.

CuHmakcuc

nepeMeHHLe
nl: cuMBOJ;
n2: MacCUB CHMMBOJIOB;

KroueBrle c10Ba CMMBOJ U CHMMBOJIOB ITOJHOCTBIO SKBUBAJCHTHBI M B3aNMO3aMEHICMBI.
dopmam numepasna

X! // cwvMBON B komupoBke UTF-8, 3akJIOUEHHEM B OOMHOUHEIE arnoCTpPO®H
N2A // xom cuMBosia B dopmaTe 1l6-pUUHOTO LEJIOTO UMCiia
#2A // xom cuMmBosia B bopMaTe 16-pMUHOTO LEJIOTO UMucCa



HavyanbHoOe 3Ha4YeHue

CuMBoII ¢ HYJICBBIM KOJIOM.

Mpeob6pa3zoeaHue munoe

HpI/I TIPUBEACHNUN K LEJIOYMCIICHHOMY THUITY BO3BpAIIA€T YUCIICHHOE 3HAYCHNUE KOJa CUMBOJIA.

IIpu npuBeneHUN K CTpOKE BO3BpAIlaeT CTPOKY, CoAeprKallyro onuH cumBos B kogupoBke UTF-8, 3a uckimtoueHneM
HYJIEBOTO 3HAUCHUS, KOTOPOE MPUBOAUTCS K IyCTOH CTPOKE.

Ctpoka

HepCMCHHaﬂ CTPOKOBOI'O THIIA COACPIKHUT IMOCICAOBATCIbHOCTh CMMBOJIOB B KOAUPOBKE UTEF-8. CTpOKa MOKET OBITh
HYCTOﬁ, T.C. HC COACPIKATh HU OAHOI'O CUMBOJIA. HyJ'IeBLIe CHUMBOIJIbI B CTPOKC HC JOITYCKAarOTCA.

CuHmakcuc

[IepeMeHHEe
nl: cTpoka;
n2: MacCuB CTPOK;

HaUajo

nl := "ABBI'";

BuBecTu (1l [2]); // ©ymer BuBemeHo "B", T.k. OYKBB KMPUJLIMLUE 3aHMMawT 2 6anTa
OKOHUAHUE .

KiroueBrlie citoBa CTPOKa 1 CTPOK ITOJTHOCTbIO DKBUBAJICHTHBI U B3AUMO3aMCHACMBI.

B HUCXOAHOM KOAC MpOrpaMMbl I O6paH.[eHI/I$[ K CHUMBOJIY B CTPOKC HYXHO YKa3aTb L[CJIO‘IHCJI@HHBII;‘I HUHACKC B
KBaZApaTHbIX CKOOKax IIocie HMCHHU CTpOKOBOﬁ HepeMeHHOﬁ. 2101 HMHACKC O3HAa4YacT HOMEP Oaiita B CTPOKE,
COOTBGTCTByIOIlII/Iﬁ Havyairy Tpe6yeMoro CHUMBOJIA. HepBHﬁ CHUMBOJI B CTPOKEC HAYMHACTCA C HYJICBOT'O Oaiira.

Takoe oOpalieHue K CHMBOJTY B CTPOKE JIOITYCTHMO TOJIBKO JJIst YTeHus. J{is MoanHUKalu CHMBOJIOB B CTPOKE MOXKHO
WCIIONB30BaTh (PYHKIIUH CTAaHIAPTHOH ONOIHOTEKH.

dopmam numepasna

" // mycTas cTpoka

"123a6B" // MOCIenOoBaTEeJIbHOCTEL CMMBOJIOB, SBaKJIOUEHHAd B KaBHUKM
"123""a6B" // nna moBaBiieHMS B CTPOKY CHMMBOJIA " €r0 HYXHO yIBOWUTH

e ° I0CJIeIOBATEJILHOCTD —PUUHBIX KOIOB CMMBOJIOB C KaBHUKAMM B Hauale
"UHAIN20N424#0A // 16

"123"#20"a6B8"N0A // CHMMBOJIBI B KaBHUKAX M KOOE MOXHO KOMOMHMPOBATH

HayanbHoe 3Ha4YeHue

Ilycras cTpoka.

lMpeob6paszoeaHue munoe

HpI/I MNPUBEACHNHU K LCJIOMY WA ,Z[pO6HOMy YHCITY BBIIIOJIHACTCSA npeo6pa30BaH1/Ie N3 TEKCTOBOTI'O MPEACTABJICHUS YKCJIa,
npu OIIMOKaX BO3HUKAET UCKIIFOUEHHUE onMﬁKaKOHBeP'I'aU;MM.

[Tpu npuBeIEHNH K MOMEHTY BBITIOJTHSETCS TIPe0Opa3oBaHUe U3 CTAHJAPTHOTO TEKCTOBOTO NMPEACTABICHUS AaThl 1/AIN
BPEMEHH, IIPU OIINOKaX BOZHUKAET HCKIIOUYeHNE OumbxaKoHBepTanmm.

HpI/I MNPpUBCACHUN K JIOTUYCCKOMY 3HAQUCHUIO CTPOKa AOJIKHA HMMETb OAHO M3 CICAYIOMINX 3Ha‘l€HHI>i, 0e3 yqéTa
perucrtpa:



nlvv, "y", "yeS", "t", "true", ".H", "I[a", "o "yoeryaa // MCTUHA

n
4

"O", "n", "nO", "f", "false", "H", "HeT", "J-I", "no)Kb" // no)Kb
JIroObIe 3HAUEHMS IPOCTHIX TUIIOB IPUBOIATCA K CTPOKOBOMY THITY 03 OmIHIOOK.

Llenoe

HepCMCHHaﬂ 1eJIoro Tuma CO,Hep)KI/IT 64-6HTHOC LCJIOYUCIICHHOC 3HAYCHUEC CO 3HAKOM.
CuHmakcuc

[IepeMeHHbIe
nl: ueJjoe;
n2: MACCUB LEJBIX;

KiroueBrle ciioBa meJyioe U LIeJIBIX INTOJIHOCThIO SKBUBAJICHTHBI U B3AUMO3aMCHSICMBI.
dopmam numepana

-0123456789 // mecAaTuuHBEEe UMOPH
-$012345678%abcdef // 1l6-puunbe UMPH (JIaTUHMLA)
-$5012345678%abuned // l6-puuHbie UMOPH (KUPUILIIMLLA)

Jlns OTpUIATENbHBIX YHMCEN MPUMEHSETCS 3HAaK «-» B Hadalle JINTEpaia; 3HaK «+» U HOJIOKHUTEIBHBIX YHCET HE
Jomyckaercs. Peructp cuMBOnOB 16-puuHBIX (P HE YYHUTHIBACTCS, JIATHHCKHE M KUPWIIHYECKHE IU(PPBI MOXKHO
CMEIINBATh.

HayanbHoe 3HayeHue
Hyns.

lMpeob6paszoeaHue munoe

L[CJIO‘II/ICHCHHBIG SHa4YCHHUA NPUBOIAATCA K JIFOOBIM MMPOCTHIM THUIIAM 6e3 OI.HI/I6OK, 3a HCKJIFOYEHUEM THIIA OBBEeKT.

[lpn npuBeneHWM K CHMBOJBHOMY THITy II€IO€ YHCIO O3HadaeT koarmoWHT IOnumkon (crapmme 32 Outa mpu
npeoOpa3oBaHUU O0TOPACHIBAIOTCS).

[Tpu npuBeieHNN K CTPOKE BBITIOJIHSETCS TPE00Pa30BaHME K JICCITHIHOMY TEKCTOBOMY IPEACTABICHHUIO YHCIIA.
[Ipy npuBeneHNN K MOMEHTY II€JI0€ YHCIIO 03HAYaeT KOJINYECTBO IOJHBIX CyTOK, CYMTAs OT «HYJIEBOI'0» MOMEHTA.

ITpu npuBeeHNH K JTOTHYECKOMY UCTUHHBIM CUATAETCS JTI000€ 3HaUeHHEe, OTIINYHOE OT HYJIS.

Opo6bHoe

ITepemenHast poOHOTO THIIA COMEPKUT 64-ONTHOE BEIIECTBEHHOE 3HAUCHHE C IBOMHOW TOYHOCTBIO.

llp06HOC YUCJIO MOXKCT IMPUHHUMATH 0COObIC 3HAYEHHS: HEYHUCJI0, ITOJIOXHUTCIIbHAA OCCKOHEYHOCTh U oTpulaTreJIibHas
OCCKOHEUHOCTh. Takue 3HaueHHsT HEIb3s yKasarb 6yKBaJ'[I)HO B HUCXOJHOM KOJ€, HO MOXHO IHOJYYUTH C IOMOIIBIO
JACJICHUS Ha HYJIb.

CuHmakcuc

IepeMeHHbIe
nl: npobHoe;
I2: MacCUB IOPOOHEIX;



KitroueBsie crioBa apoBHoOe 1 APOBHEIX MMOJHOCTHIO SKBUBAJICHTHBI M B3aHMO3aMEHSIEMBI.
dJopMam Jiumeparsa

-0123456.789 // HnpencrapBjieHVE C OeCATUYHOM TOUKOM
-0123456.789%e+123 // skCHOHEHUMAJbHOE MNPEeICTaBJIEeHME

ol := 0/0; // Heumcso
o2 := 1/0; // +BEeCKOHEUHOCTH
n3 := -1/0; // —-BeCKOHEUHOCTbH

B xauectBe ACCATUYHOTO pas3fAciiuTeIsl BCCrAa HCIHOJb3yCTCs TOYKA. B xadectBe cumBoIIa SKCHOHCHHHaHBHOﬁ qacTu
MOXKET MCIOJIb30BaThCs JIATHHCKAs «E» u KUPpUIINYCCKas «E» unmm «9» B mo0oM perucTpe. Ecmu JACCATUYHAsA TOYKA U
OKCIIOHCHIHAJIbHAA YaCTh OTCYTCTBYIOT, JIUTEPATI CUATACTCA HCITOYUCICHHBIM.

HayanbHoe 3Ha4YeHue
Hyns.

Mpeob6pa3zoeaHue munoe

[Ipu npuBeaeHUU K CTPOKE YUCIO KOHBEPTUPYETCSI B CTPOKOBOE MPEACTABIECHUE B IE€CATUYHOM WJIM SKCIIOHEHUIUATBHOM
(dopmare, B 3aBUCHMOCTH OT TOTO, Kakoi w3 HHX Kopode. [ HeOONpIMX Yucel, eciy ApoOHas YacTh YUCla paBHA
HYIIO, TIOY4E€HHOE CTPOKOBOE TpeICTaBIeHUE OyAeT IeT0UHCICHHBIM.

[Ipu mpuBeneHNH K CTPOKE HEYHCJIO mpeodpasyercs B TekcT "Nan", a 6eckoneunoctp — B "+Inf" mmm "-Inf". Ot
CTPOKOBBIE 3HaUCHUS (B JIIOOOM PErUCTPE) MOXKHO MCIOJIB30BATh JUIS MPUBEACHUS CTPOKH K JPOOHOMY YHMCIY, HO HE B
KayeCTBE JINTEPAIOB B UICXOHOM KOJIE.

[Ipu mpuBenennn ApoOHOTO YHCIAa K HETOMy APOOHAs 4acTb OTOpachiBaeTCs 0e3 OKpYIIIEHHS. 3HAaUCHHE HEYHCJI0 U
OeCKOHEUYHbIE 3HAYCHUS IIPH NIPUBEICHHUH K LIEJIOMY BBI3BIBAIOT UCKIIOUeHNe HeBepHOeUncIIo.

HpI/I OPUBCACHNNU K MOMCHTY YUCJIO O3HAYACT KOJIMYCCTBO CYTOK, CHUTAA OT «HYJICBOI'0» MOMCHTA.

MomeHT

HCpeMeHHaﬂ TUIIA MOME@HT COIACPKUT 3HAYCHHUC NaTbl U BPEMCHU — 64-6utHOC BCIICCTBCHHOC YHCJIO C HBOﬁHOﬁ
TOYHOCTBIO, O3HAYAIOMICEC YUCIO0 CYTOK, HNpomeauee OT «HYJICBOI'O» MOMCHTA. Henaﬂ 4acTb 4YHCJIa COOTBECTCTBYET
KOJIMYECTBY MOJHBIX CYTOK, a ,Z[pO6Haﬂ — CYTOYHOMY BPEMEHH, BBIPDAXKEHHOMY B JOJISIX CYTOK.

Hynessim MmomernTOM cumtaercs monHodb 1899-12-30 00:00:00. bonee mo3aHMe 1aTHI MPECTaBICHBI MTOIOKUTEIHHBIMH
qrciaaMu, 0oJice paHHUE — OTPHLATCIBHBIMH.

CuHmakcuc

nepeMeHHLe
nl: MOMEHT;
n2: MacCuMB MOMEHTOB;

KiroueBble clI0Ba MOME@HT i MOMEHTOB I10JIHOCThIO SKBHBAJICHTHBI M B3aUMO3aMEHICMBL.

dopmam numepana

*2023-09-15" // mara B oBpaTHHIX anocTpodax
*12:45:50.25° // Bpems B oBpaTHEIX anocTpobax
*2023-09-15 12:45° // mara u BpeMsa B OOpaTHHX anocrpobax
*09-15 12:00° // nosnmenb 15 ceHTsaOpd TeKywero rona



15 12:00° // moymeHb 15 umcia Tekymero Mecsala
t15° // moyiHOUBb 15 umcia Tekymero Mecsala
[ara u Bpemst yka3siBatoTcs B crannaptaoM ¢opmare: YYYY-MM-DD hh:mm:ss.

MoskeT OBITH yKa3zaHa TOJIBKO JaTa, TOJIBKO BpEeMs MJIM 00€ YacTH BMECTe — B IIOCIECTHEM CIydae AaTa U BpeMs
paznensitorcst mpodenoM. Eciu nata nim Bpems He yKazaHbl, OHU CYUTAIOTCSI pABHBIMH HYIIIO.

HpI/I YKa3aHuM JaTbl MOXKXHO OITYCTUTH I'OMd, 0o roa U MecAl, BMECTE CO CICAYIOMNM 3a HUMHU CHUMBOJIOM «-» — IIO
YMOJIYaHUIO HOACTABIAKOTCA, COOTBETCTBCHHO, TCKYIIIHWE 'O U MCECALIL.

[Tpn yxa3aHMM BpEeMEHH MOXKHO OITyCTHTH CEKYHIBI BMECTE C MPEIIICCTBYIONIMM CHMBOJIOM «:» — MO YMOJIYaHHIO
noactasisiercs 0 CeKyHI.

B kadecTBe 3HaUEHUS CEKYHI MOXKHO YKa3aTb IpOOHOE YHCIIO.

Hpumeuanue: Opyu yKazaHWU JIUTCpalia Jarbl B UCXOAHOM KOAEC, €CJIM OIYIIEHbI I'OJ WX MCCAL, TO UX TCKYIIUC
3HAUYCHUS BbIYHUCIIAIOTCA B MOMCHT KOMIIWIAIWW IPOrpaMMblL U B z[am,HeﬁmeM OCTarOTCs ITOCTOAHHBIMHU.

HavyanbHoOe 3Ha4YeHue
ITomrous 1899-12-30.

lMpeo6bpa3oeaHue munoe

MoMeHTBI B3aMHO-OAHO3HAYHO IMPUBOAATCS K ,I[pO6HBIM qucjiaM u O6paTHO.

[Tpu mpuBeneHNM MOMEHTA K I[EJIOMY YHCIy OpoOHas yacTh (T. €., 3HAaYeHHE CYTOUYHOIr0 BPEMEHH) oTOpachiBaeTcsi 6e3
OKpyIVIeHHs. 3HaueHHEe HEeYMCI0 U OSCKOHEUHble 3HAUCHMs NPHU IMPHUBEACHHU K [EJOMY BBI3BIBAIOT HCKIIOYCHHE
HeBepnoeUncio.

HpI/IBeZ[eHI/Ie MOMCHTA K CTPOKE BBIMTOJIHACTCA MO CICAYIONUM ITpaBUJIaM:

*  Eciu MOMEHT MMeeT 3HaYCHHE HEYHCJI0 WM OSCKOHEYHOE 3HaueHHe, mpeodpa3oBanme BepHET cTpoky "Nan",
"+Inf" wnm "-Inf".

*  MOMEHTHI ¢ HEHYJIEBOM 1eJI0i U APOOHOI YaCThIO BO3BPAIAIOT CTPOKOBBIC MTPEICTABICHUS IaThl U BPEMEHH B
CTaHIAPTHOM (opMmare, pa3aeaCHHbIC IPOOEIOM.

*  MoMeHTHI ¢ HeHyJIEBOH IIeTION M HYJIEBOI APOOHON YacThIO BO3BPAIIAIOT CTPOKOBOE MPEACTABICHHUE IATHI.
* B ocranbHbIX cnyyasx BO3BpallaeTcsi CTPOKOBOE MPEICTABICHUE BPEMEHH.

[Tpu mpuBeneHMH CTPOKM K MOMEHTY JIONYCKAlOTCS TaKHWe K€ CTPOKOBbIE 3HAYCHHMs, KaK B JIUTEpajiax, a TaKke
3rageHus "nan", "inf", "+inf" mwom "-inf" B mobom perucrtpe. [Ipu ommobOkax npeoOpa3oBaHHUS BO3HUKACT HCKITIOUCHHE
Oum6xaKoHBepTamm.

Jlornyeckoe

HepeMeHHaﬂ JIOTUYCCKOI'0 THUIIa UMECT OJAHO U3 ABYX 3HAUCHUM: HICTUHHOE UJIU JIOKHOE. BHyTpeHHI/IM MPpEACTAaBICHUCM
TaKOTO 3HAYCHUS ABIsIETCS 8-OMTHOE 1enoe Oe3 3Haka, KoTopoe mpuHIMaeT 3HaueHus 0 wim 1.

CuHmakcuc

epeMeHHbe
nl: Jormuueckoe;
n2: MACCUB JIOTMUECKUX;

KiroueBrle citoBa JtlorMyeckoe 1 JIOTMYeCKMUX IT0JTHOCTHIO SKBUBAJICHTHBI M B3aUMO3aMCHICMEL.



dopmam numepasna

B kagecTBe JIATEPAJIOB B UCXOJAHOM KOJC IMPUMCEHAIOTCA KIIFOUCBBIC CJIOBA Aa U HeT.

HavyanbHoOe 3Ha4YeHue

JIoXb.

lMpeob6paszoeaHue munoe

[Ipu mpuBeneHNH JTOTUYECKOTO 3HAYCHHUS K IIeJIOMY MCTHHA COOTBETCTBYET 3HaueHMIO 1, a 10)kb — 3HaueHuio 0. [Tpu
MPUBEJCHUH LEJIOTO K JIOTHYECKOMY HCTUHHBIM CUHTACTCS JII000E HEHYIEBOE 3HaUCHHE.

IIpu mpuBeneHMH K CTpOKE MCTHHA NMPHUBOAUTCS K 3Ha4eHUIo "nma", a moxp — K 3HaueHuro "HeT". Ilpu mpusenenun
CTPOKH K JIOTHYECKOMY JOMYCTHMEBI CICAYIOIINE CTPOKOBBIC 3HAUCHHUS, B JIIOOOM perucTpe:

"1", Hyvv, "yes", Htvv, "true", vlnvl’ "I[a", HMH, "yoruaa" // MCTUHA
"O", "n", "nO", nfn’ "false", an’ "HeT", "J'I", "ro%E " // JTOXb

JIroObIe npyrue CTPOKOBBIC 3HAUCHHS BHI30BYT HUCKITIOUCHUC OumbxaKoHBepTamm.

ObOBbekKkT

[lepemenHas T2 OBBEKT COACPKHUT JECKPHITOP BCTPOSHHOrO 00bekTa Kiayca — Hampumep, OTKpbITOro (aiina,
OKHAa M JIp. MOAOOHBIX OOBEKTOB. Takwe OOBEKTHI CO3JAIOTCA M YHHUYTOXKAIOTCS BBI30BAMHU (YHKIMHA BCTPOCHHOM
oubnuorexu. IlepemMeHHOW TUMAa OBBEKT MOXHO NPUCBOMTH 3HAYCHHWE MyCTO, JUOO HENycToe 3HaueHHe,
Bo3BpamiaeMoe (ynkmmeir. Kpome TOro, mepeMeHHbIM THIIA OBBEKT MOXKHO NPHUCBAMBATh 3HAYCHHUS JAPYTHUX
MEePEMEHHBIX ITOTO YK€ THUIIA.

3HayeHue TUTa O6'BeKT UMEET CMBICH TOJILKO B MpeiesiaX ceaHca BBIMOTHEHUS Mporpammel. [103ToMy Takue 3HaYSHUS
HeNb3sT TpouecTh W3 (paiima, BBECTH ¢ KJIABHATyphl WM MOJIYYHTH JIIOOBIM JAPYTHM CIHOCOOOM, KpOME BEI30Ba
MPOTICTYPHI MUTH (PYHKIMH, CO3AIONICH O0OBEKT.

OOBEKTHI, CO3TAaHHBIC MIPY BBHIIOJIHEHUH MTPOTPAMMEI, JOJIKHBI OBITh YHHUYTOXKEHBI Iepe] e€ 3aBepllicHHEeM, HHAUE MPH
3aBEPIICHUHN TMPOTPAMMBl BO3HHMKHET HCKIIOUeHHEe Oum6kaBrnonHeHust. Hampumep, KaXablid OTKPBITHIA (haiii
JIOJDKEH OBITH 3aKPHIT, KXKI0€ CO3MAaHHOE OKHO YHHUYTOXKEHO, H T. TI.

Buumanue! [IprucBanBanne nepeMeHHOH THIIa OBBEKT 3HAYCHUS MYCTO HE YHHUTOXKAeT 00beKT. [ yHHUTOKEHUS

00BEKTOB HYXXHO BBI3BIBATH COOTBETCTBYIOIINE (DYHKIIMH BCTPOCHHOH OMOIHMOTEKH.

@usnueckn OOBEKT IpeAcTaBisieT co0oi 32-OMTHOE IEenoe YHCIO CO 3HAKOM, KOTOPOE SIBISIETCS HHACKCOM BO
BHYTpeHHEM crucke 00bekToB Kiayca. 3HaueHHE mycTO COOTBETCTBYET HYNICBOMY LEJIOYHUCICHHOMY 3HAYCHHIO,
OTpHLIATEIIbHBIC 3HAYCHHS HE MPUMEHSFOTCS.

[Tpn yHMYTO)XKEHHH OOBEKTOB WX LIEIOYHCICHHBIC JECKPUITOPHI BHICBOOOXKIAIOTCS U MOTYT OBITh (M, CKOpee BCero,
cpa3sy ke OyayT) MCIIOIb30BaHbI IOBTOPHO IIPH CO3JaHUM APYTHX 00beKTOB. Ecim mporpaMMuCT MpHCBOMI 3HAYCHHE
OIIHOTO M TOTO K€ OOBEKTa HECKONBKHM MEPEMEHHBIM, TO €0 OTBETCTBEHHOCTBIO SIBIISICTCS OOHYJIEHHE BCEX 3THX
MePEMEHHBIX MPU YHUUYTOXKEHUH OOBEKTa.

CuHmakcuc

nepeMeHHLe
nl: obwexT;
n2: Maccmp OOBEKTOB;

KiroueBble clioBa 06B@KT 1 O6'B@KTOB II0JIHOCThIO SKBHBAJCHTHBI M B3aUMO3aMEHICMEL.



dopmam numepasna

B kagectBe JiaTepaia B UCXOAHOM KOJAC MPUMCHACTCH KIIHOUCBOC CJIOBO IIyCTO. HHbie 3HAUCHUS JACCKpHUIITOpa o0BeKTa

HE MOTYT OBITh yKa3aHbl OYKBaJIbHO.

Ha4yanbHoe 3Ha4YeHue
Iycro.

lMpeo6bpa3oeaHue munoe
HpI/IBeHCHI/Ie APYrux TUIIOB K TUITY O6BeKT He JOITyCKacTCs.

[IpuBeneHue 3HaYeHHS THIIA OBBEKT K 1I€JI0OMY BO3BpallaeT (pU3HUeCKOe 3HaUCHUE JeCKpUnTopa — 32-0UTHOE Iieroe

YUCII0. 3HAUCHUE IIyCTO IIPUBOAUTCA K HYIIIO.

IIpu mpuBeAeHUU 00BEKTa K CTPOKE BO3BPAIIACTCS CTPOKOBOE MPEICTABICHUE YMCIICHHOTO 3HAYCHHUS JICCKPUIITOPA B
16-puutoM popmare.

CocTaBHbIe TUNbI

MaccuB

IlepemeHHass TUIa MacCHMB COIEPKUT HECKOJIBKO OJHOTUIIHBIX 3HAYEHHMH, KKIOMY U3 KOTOPBIX COOTBETCTBYET
nenovYrciIeHHbld uHaeke. [lepBplii aneMeHT MaccuBa uMmeeT uHAeKC 0, TMOCIEAHUN dIEMEHT — HHJIEKC Ha CAWHUILY
MEHBIINH, YeM JJIMHA MaccuBa. MHIEKChl B MacCHBE CIEAYIOT OIWH 3a IPYruM, 0€3 MPOIMYCKOB. DIEMEHTHl MacCHBa
MOTYT UMETh JIF000H THIT — MPOCTOH HITH COCTaBHOIA.

CuHmakcuc

Onpe;leneHI/Ie MAaCCHUBHOI'O THUIIa COCTOUT M3 KJIIOYCBOI'O CJIOBAa MACCHMEBE U CJIICAYIOIIECTrO 3a HUM ONPCACICHUA THUIIA
OJICMCHTA MacCCHBa. ILTISI OIMpCaACICHNA MHOIOMEPHBIX MACCUBOB MOKHO HCIIOJIB30BATH PAa3HBIC (IJOpMI)I KIIFO4YEBOI'O
CJioBa: MaCcCmMe MaCCMBOB, MACCMB MAaCCMBOB MAaCCHMBOB U T. II.

TIII
TMI] = MaACCMB LIEJIBIX;
TMCIxC = Maccup cJjioBapel IOPOOHBIX KJIOY CUMBOJI;
epeMeHHas

MoMMaccCKrB: MacCCHMB MaCCHMBOB MOMEHTOB;
eméMaccup: MaCCHUB CJOBapeM CTPYKTYP
nojiel: cuMBOJII;
noJjie2: CTpoka;
OKOHYAaHME KJIOY CTPOKa;

KiroueBrle cji0Ba MACCHMB ¥ MACCHMBOB I10JHOCTHIO SKBHUBAJICHTHBI M B3aHMO3aMEHIEMBI.

B ncxomHOM KOZIE€ TIPOTpPaMMBI ISl OOpaIIeHHs K JIEMEHTY MacCHBa HY)KHO yKa3aTh MHIEKC IEMEHTa B KBAJIPATHBIX
CKOOKax IMoCJic UMECHHU NepeMeHHON-MaccuBa. [jiss paboThl ¢ MacCUBAMH M MX JIEMEHTAMH HCIIONB3YIOTCA (DyHKIMU
AnmHa (), no6aBuTk (), BCTaBUTE (), yAanIUTE () U KOHCTPYKIUU eCcTh (), HeTy ().

epeMeHHasa

M1l: MaccuB LeJBIX;

M2: MacCCuB MaCCUBOB MOMEHTOB;
HayaJo

oavHa (M1, 1) ;
mM1[0] := 10
oavHa (M2, 2

)



oamHa (M2 (1], 11);
M2[1][10] := "2023-07-06 12:00°;
OKOHYAaHME .

dopmam numepasna

.HI/ITepaJ'I MaCCHBa HA4YMHACTCA CO 3HaAKa « [», 34 KOTOPBIM CJIEAYCT CIIMCOK JJICMCHTOB MACCHUBA 4YCpPE3 3allATYyHO U
3a3epma10111m71 3HaK «] ». CIIUCOK 3JIEMEHTOB COACPIKUT BBIPAKCHUS, OIIPCACIIAIOIINE 3HAYCHN A DJICMCHTOB MaCCUBa.

nepeMeHHasa
M: MacCCUB CTPOK;
HayaJio
M := ["UBaHoB", "Ilerpor", "Cumopor"];
OKOHUYAHUE .

KpOMe TOro, B Ka4€CTBE JIMTEPaAIa MOKHO UCIIOJIB30BaTh KIIIOUEBOEC CJIOBO MYy CTO — 3TO O3HAYACT HyCTOfI MacCCHB.

HavyanbHoOe 3Ha4YeHue

ITycroit maccus.

lMpeo6bpa3oeaHue munoe

SIBHOC MPUBCACHUC MAaCCHUBOB K APYTrUM TUIIaM JaHHBIX 3allPCUICHO.

HepeMeHHOﬁ THUIIa MACCHB MOXHO ITPUCBOUTH 3HAYCHUE — MACCHUB, COCTOHHJ;I/Iﬁ H3 3JICMCHTOB TAKOI'O XC€ THUIIA HUJIH
TUIla, COBMECTUMOT'O I10 IMMPHUCBAUBAHUIO. HaanMep, MacCCHUBY )IpO6HI>IX MOKHO IMPHUCBOUTH MACCUB IICJIbIX, 4 MAaCCUBY
CTPOK MOXXHO MPUCBOUTH MAaCCHUB CUMBOJIOB.

CnoBapb

HepCMCHHaﬂ TUIIA CJOBAPB COACPKUT HECKOJBKO OAHOTHIHBIX 3Ha‘leHHﬁ, KaXJA0MY H3 KOTOPBIX COOTBCTCTBYCT
3HAa4YCHUE KIIIOYa, YHHUKAJIBHOC B IIPCACIax CJioBapH. Kiroun B CJIOBapE€ OTCOPTUPOBAHBI B MOPAAKE BO3pacCTaHUA.
DIIeMEHTHI CJIOBAps MOT'yT UMCTh 000 TUIT — HpOCTOﬁ nim COCTaBHOfI, a KIIIouu — J11000i u3 MIPOCTBIX THUIIOB.

CuHmakcuc

Onpeﬂenerme CJIOBAPHOI'O TUIla COCTOUT M3 KIIFOUYECBOI'O CJIOBA CJIOBapb U CICAYIOUICTO 3a HUM ONPCACICHUA THUIIA
3JIEMCHTA CJIOBaps; MOCJC 3TOTr0 CIACAYCT CJIIOBO KJIIOW W KJIIOUCBOC CJIOBO, YKa3bIBAalONICC THUIT KJIHOYaA. 38T6M, €CJIn
KIIFOY CJIOBapsd HMMECT THIT JIPOGHOE WM MOMEHT, MOXCT CJICHOBATH KIIIOYEBOC CJIIOBO TOWHOCTBL, 4 34 HHUM
KOHCTAHTHOE€ BBIPDAXKCHUEC leO6HOFO TUIla, ONPEACIAIOMICEC TOYHOCTh CPABHCHUA KJTIOUEH.

Ol'Ipe)IeJ'leHI/IeM THIA JIEMEHTA CJIOBAps MOXKET CIIYXXUTHh KIIFOYEBOC CJIIOBO, I/UIGHTI/I(bI/IKaTop paHee 0OBSIBIICHHOT'O THIIA,
1100 Oe3BIMSHHOE ONPCACIICHUC THIIA. OHpe,I[eJ'IGHI/ICM THIIA KIIF0Ya MOKET OBITh TOJBKO KJIFOUEBOE CJIOBO IIpOCTOro
THIIA JaHHBIX.

TUII
TCIl = cJyioBapb LEJBIX KJIOY CTPOKa;
TCMIkC = cJjoBapb MAaCCMBOB IOPOOHBIX KJIOY CUMBOJI;
nepeMeHHasa

MOMCJIOBApPh : CJIOBAph MOMEHTOB KJIOU OOBEKT;
eméCrioBapb: CJIOBapb CTPYKTYP

nojiel: cuMBOJII;

noJjie2: CTpoka;
OKOHUAHME KJIOYU CTPOKa;

KittoueBblie ciioBa clioBaps 1 CIIOBapPeN MOJHOCTHIO SKBUBAJICHTHHI M B3aUMO3aMEHSIEMBI.



B ucxomgHoM kome mporpaMMbl JUTsi oOpaiieHuss K JIEMEHTY CIIoBaps HYXKHO yKa3aThb KJIIOU 3JEMEHTa B KBaJpPaTHBIX
CKOOKax IMOCJIe MMEHH TepeMeHHO-ciioBaps. i1 1o0aBIeHUs B CIOBAPh Maphbl KIHOY-3HAYCHHUE MOXKHO HCIIOJIb30BaTh
WHCTPYKIHWIO TIpricBamBaHuA. Kpome Toro, ais paGOTBHI CO CIIOBapsIMH M HX DIIEMEHTAMH HCIONB3YIOTCS (DYHKITHH
AnmHa (), o6aBuTk () , BCTaBUTE (), yAanUTE () ¥ KOHCTPYKLUU eCTh (), HeTy ().

nepeMeHHas

cil: ciioBapb ULEJBIX KJIOUY CHMMBOJI;

CJI2: CJIOBApb CJIOBApPEM MOMEHTOB KJIOU LeJjloe KJIOU CTPOKa;
HauvaJo

cnl['0'] := 10;

cn?2 ["nepeent"] [10] := 2023-07-06 12:00°;
OKOHUAaHME .

st cnoBapell ¢ KJIIOYOM TUNA GPOBHOEe WIM MOMEHT MOXHO yKa3aThb TOUHOCTb CpaBHEHUs Kitoued. Ecnu ykasana
HCHYJICBAsA TOYHOCTb, TO ABa KIIIOYEBBIX 3HAYCHUA 6y}1yT CYUTATbCA PpaBHBIMH, €CJIM MOIAYJIb HX PA3HOCTHU HE
IMPCBLIIACT YKa3aHHOT'O 3HAYCHUSA TOYHOCTH.

nepeMeHHas
CJI: CJIOBapb CTPOK KJoU apoBHoe TouHocTb 0.01;

HaUajo
cn[0] := "Hymns";
cn[0.001] := "CHoBa HyJIB";
cn[0.02] := "IBe coTmx";
OKOHUAaHUE .

B npuBenénHom nmpumepe B cioBapb OyayT no0aBieHsl 1Ba 3HaueHus ¢ kirodamu 0 n 0.02, T. K. KIIIOYeBOe 3HAYCHUE
0.001 coBmazmér ¢ HyaéM B mpenenax yKa3aHHOW TOYHOCTH, M CTpokoBoe 3HaueHHe "CHoBa Hyib" OyneT NpHCBOEHO
paHee 100aBICHHOMY HYJIEBOMY KITIOUY.

dopmam numepasna

HHTepan CJIOBapsd HaA4YUHACTCA CO 3HAKa «{», 3a KOTOPBIM CJIEAYCT CHHCOK Iap KIHOY-3HAYCHHUE YCPE3 3alliaTyr0 U
3aB€pIIIaIOIIIPII>i 3HaK «}». Ka)KI[LIﬁ OJICMCHT CIIMCKa HAYMHACTCA C BBIPAXKCHUS, OMPCACIAONICIO 3HAYCHNUE KIItOYa, 3a
KOTOPBIM CJICAYECT 3HAK « :» W BBIPAKCHUEC, OIIPEACIIAIOIICEC CJIOBAPHOE 3HAYCHUEC, COITOCTABJIICHHOC 3TOMY KIIIOYY.

Ecmn HeckobKO 3JIEMEHTOB CHHCKa COOTBETCTBYIOT OJHOMY W TOMY XK€ 3HA4YCHHUIO KIItO4Ya, TO I3TOMY KIIOTY
IMMPpUCBANBACTCA CJIOBAPHOC 3HAYCHUEC U3 MMOCJIICAHCTO 110 MOPAAKY 3JICMCHTA.

rnepeMeHHas
CJI: CJIOBapb LEJEIX KJINY CTPOKA;

Hayajo
can o= |
"Meaunos": 150,
"lleTpoB": 200,
"Cupopos": 250};
OKOHYAaHMuE .

KpOMe TOro, B Ka4€CTBE JIUTEPaAIa MOKHO UCIIOJIB30BaTh KIIIOUEBOEC CJIOBO MYy CTO — 3TO O3HAYACT l'IyCTOfI CJIOBaphb.

HavyanbHoOe 3Ha4YeHue

ITycroit cnoBaps.

lMpeo6bpa3oeaHue munoe

SIBHOE NpUBEACHUE CIIOBAPEU K IPYIMM TUIIAM JAHHBIX 3alIPEILEHO.



HepeMeHHOﬁ THIIa CIIOBAapPk MOXHO NPUCBOUTH 3HAYCHUEC — CJIOBApPhb, COCTOSIIIIMM U3 3JIEMEHTOB TAKOT'O K€ THUIIA HIJIH
TUIIA, COBMECTUMOI'O IO NPHUCBAMBAHWUIO, MPU YCIOBHUU TOYHOI'O COBIIAACHUSA THUIIOB KJTIOUCH. HaHpHMep, CJIOBApro
I[pO6HLIX MOKHO IMPUCBOUTDL CJIOBAPH MCJIbIX, a4 CIOBAPIO CTPOK MOXKHO IMMPUCBOUTDL CJIOBApb CUMBOJIOB.

CTpykKkTtypa

IlepemenHas THna CTPYKTypa CONEPKHT ONHO HIIM HECKONBKO HMEHOBAHHBIX 3HAYEHUHM Ppa3IM4YHBIX THIIOB,
Ha3bIBAEMBIX IIOJIIMU CTPYKTYpPBbl; 3HaUCHUEM CTPYKTYPHOH IEPEMEHHOMN SIBIISIETCS COBOKYIIHOCTbh 3HAYEHMH BCeX €€
noneil. MimMeHa mnoseil NOMWKHBI OBITh YHHMKalbHBI B MpenesaXx CTPYKTypbl. OmpenesieHue CTPYKTyphl SIBISETCS
CTaTHYECKHM, T. €. COCTaB ¢ MOJICH He MOXKET OBITh U3MEHEH B MPOIIECCE BBITOIHEHHUS TPOTPaMMBI.

CuHmakcuc

Ornpenenennue CTPYKTYPHOTO THUIA HAaYWHAETCS KITIOUEBHIM CIIOBOM CTPYKTYpa M 3aKaHYMBACTCS KIIOUYEBBHIM CIIOBOM
OKOHYaHMe, MEX/Iy KOTOPBIMHU PacIoiaratoTcs ONpeieieHus mosieit CTpyKTypbl. OnpesiesieHuns mojaeil CHHTaKCU4YeCKU
WACHTHYHBI OIPENENCHUSIM IEPEeMEHHBIX, C TOW OTOBOPKOW, UTO UL TOJIEH CTPYKTYp HE MOTYT OBITh yKa3aHbBI
HavyaJlbHBIC 3HAYCHUS.

Tunsl mosnelt CTPyKTYp MOTYT OBITh IPOCTHIMU WIJIM COCTABHBIMHU; IPHU OOBSIBJICHUH IOJIEH JOMyCKaloTCs Oe3bIMSHHBIE
OTIpeIeNICHNs] TUTIOB, B T.4. ONPENENICHHUS BIOXKEHHBIX CTPYKTYyp. VIMeHa mosneit BIOXEHHOW CTPYKTYpHI JOJDKHBI OBITH
YHHUKAJIBHBI B €€ Tpe/ieIax, HO MOTYT COBIIAIaTh C MMEHAMHU TT0JIei 00BEMITIOIIEH CTPYKTYPHI.

KiroueBrle cimoBa CTPYKTypPa U CTPYKTYP [HOJIHOCTbIO SKBUBAJICHTHLI U B3AUMO3aMCHSICMBbI.

TUII
TCTp = CTPYyKTypa
nl: uejoe;
n2, n3: npobHoe;
n4: MacCupB CTPOK;
n5: CTpyKTypa
nl: cuMBOJI;
n2: cJjoBapb OOBEKTOB KJIOU CTPOKA;
KOHell;
OKOHUYAaHMuE;
nepeMeHHasa

TOUKa: CTPYKTypa
T, B: LeJoe;

KOHell;

JIIOOV: MAaCCHUB CTPYKTYP
bammnma, mMsa, OTUYECTBO: CTPOKa;
IP: MOMeEHT;

KOHell;

B HUCXOOHOM KOA€ NpOrpaMmbl I 06pameH1/1;1 K IOJIF0 CTPYKTYPbI HY?KHO YKa3aTb UMs IOJISA, OTACIMB €ro OT UMCHHU
HepeMCHHOﬁ 3HAKOM « . ». AHAJIOTHYHBIM 06p330M MOXXHO 06paHlaTI)CSI K IOJIAM BJIO’KCHHBIX CTPYKTYDP.

[IepeMeHHasa
CTp: CTPYyKTypa
nl: cTpoka;
n2: CTPYKTypa
nl, mn2: uesoe;

KOHell;
OKOHYAaHME;

HayaJo
crp.nl := "3HaueHue";
crp.n2.nl := 10;

OKOHYaHME .



dopmam numepasna

.HI/ITepa.]'I CTPYKTYPbI HA4YMHACTCA CO 3HAKa «{)), 34 KOTOPBIM CJICAYCT CIIMCOK 3HAYCHUN IOk qyepe3 3ariaTyro 1
3a3epmaromm71 3HaK <<}>). Ka)KZlbIﬁ OJIEMCHT CIIMCKa HA4YUMHACTCA C MMCEHU I10JIsA, 3a KOTOPBIM CJIIEAYET 3HAK «=» H
BBIpAXKCHUEC, ONPECACIIAIOMICC 3HAYCHNUE OTOTO IMOJIA.

Jlutepain He 00s13aTENBHO JOJDKEH COZEPIKATh BCE TOJSL CTPYKTYPBI; €CIU I0J€ OTCYTICTBYET B CIUCKE, OHO NONYYUT
HyJIeBO€ HadalbHOE 3HaueHHe. OIHAKo, KaKT0e IOJIe TOIDKHO TOJDKHO OBITH YHOMSHYTO B CIHCKEe He 0Ooliee OIHOro
pasa.

nporpamMmMa llpumep;
TATIEL
Touka = CTPyKTypa
T, B: LeJoe;
OKOHUAaHME;
Pasmep = Touka;
nepeMeHHasa
burypa: CcTpykTypa
BUI: CTPOKa;
LuBeT: Liejioe;
nos: Touka;
paszMm: Pasmep;
OKOHUAaHUE;
HaygaJlo
¢urypa := {
Bun = "saaunc",
user = SFFFFFF,
nmo3s = {r = 10, B = 20},
pasm = {r = 50, B = 50}
}i

OKOHYAaHMUE.

Kpome Toro, B xauecTBe nuTepana CTPYKTypbl MOXHO HCIOJB30BaTh KIIOUEBOE CIIOBO MyCTO — B ATOM Cllydae BCE
MOJISL CTPYKTYPBI OyIyT MMETh HYJICBbIC HaYaIbHbIC 3HAUCHHSL.

HayanbHoe 3Ha4YeHue

Bcee nons CTPYKTYPBI UMCIOT Ha4aJIbHBIC 3HAYCHHA, COOTBCTCTBYIOINE UX THUITAM.

lMpeo6pa3oeaHue munoe

SIBHOE npuBeneHNe CTPYKTYP K APYTUM THIIaM JAaHHBIX 3alPELICHO.

[TepemeHHOM THIIAa CTPYKTYPa MOXHO MIPHUCBOUTH 3HAYEHHE — CTPYKTYPY, AMEIOIIYI0 TOYHO TaKOE K€ KOJIHIECTBO
MOJIEH C TOYHO TAaKUMH Xe MMeHaMu (0e3 yuéra perucrpa) ¥ THIIaMH, COBMECTUMBIMH IO NpHcBanBaHuio. Hampumep,
CTPYKType, UMEIOLIEH OIHO CTPOKOBOE IIOJIE, MO)KHO MPHUCBOUTH CTPYKTYpPY, MMEIOLIYI0 OTHO CHMBOJBHOE TIONE C
TaKHUM K€ IMEHEM.

BbipaxeHusa u onepauum

Bripaxenuss B Knayce 3amuchiBatoTcsi B WHGUKCHOH (opme, Ui TPYNIUPOBKU OMEpalrdil UCIONB3YIOTCS KPYIIIbie
CKOOKH.

Omnepayy B BHIPRKCHUSAX BBIIOJIHAIOTCS B MOPSKE BO3pACTaHUS MPUOPHUTETa (4eM MEHBINE TPUOPHUTET, TEM paHbIIIe
— CM. Tabn. Hwke). PaBHONpHOpHUTETHBIC ONEpanyy BBITOJHIIOTCS MO TOPSAKY ciieBa HarpaBo. [l OMHApHBIX
olepalMii CHauana BBIYMCISETCS JIEBbIM, a 3areM IpaBblii omnepaHn. Bce omepaHabl BhIpaXCHUH 00s3aTesbHO
BBIYHCIISIIOTCS W BCE OIEpalMd HAJ HUMH BBIIOJIHSAIOTCS, NAXE €CIU 3TO M3JMIIHE JJI1 BBIYHACICHHS UTOTOBOIO
3HAYEHUS BBIPAKECHUS.



Onepanuu CI0XKEeHHSI, BRIYUTAHUS ¥ YMHOXEHHsI BO3BPAILAIOT IENBIN pe3ysbTart, eciii 00a omnepana menbie. Ecim XoTs
Obl omuH omepaH] APOOHEIN, TO omeparusi BepHET ApPOOHBIA pesynabrar. Omnepamus AeleHHsS BCera BO3BpallaeT
JIPOOHBIN pe3yabTaT.

OnepauHH OCJIOYUCIICHHOI'O ACJICHUA U OCTaTKa OT ACJICHH, a TaKXKC MOOUTOBEIE ornepanru onpeacJaCeHbl TOJIbKO AT
IECJIOYNCIICHHBIX OIIEPAHI0B U BO3BpalIatOT LEJIOYUCIICHHBIN PpE3YIIBTAT.

OnepauHH CJIOKECHUSI W BBIYUTAHUSA OIIPEACIICHBI IJIA LECIBIX U I[pO6HBIX YHuCell, a TaKXK€ MOMCHTOB. Berauranne
MOMCHTA U3 YKrCiia 3alpCUICHO; B OCTAJIbHBIX ClIy4dasiX CJIOXCHUEC U BBIMUTAHUC ABYX MOMCHTOB, 1100 MOMEHTA U YKCia
BO3BpallarOT MOMCHT.

Omneparyst COEAMHEHNS ONPEeNICHa ISl CHMBOJIOB U CTPOK B JIFOOBIX COUCTAHHSIX M BO3BPAIIAET CTPOKOBBIN PE3YIIbTaT.
ITpu 3TOM HyneBble CHMBOJIIBI IPUBOSTCS K ITyCTOM CTPOKE.

OHepaHI/II/I CpaBHCHMUS OIPCACIICHBI I BCEX MMPOCTHIX TUIIOB, CPABHUMbBIX MCKIY co00ii:
® CHUMBOJIbI MOKHO CpaBHMUBATH C CUMBOJIaMHU, HO HE CO CTPOKaMU;
° CTPOKH MOKHO CpaBHUBATL CO CTPOKAMHU, HO HE C CUMBOJIAMH;
° OCIbIC U I[pO6HI)Ie 4yurcjia MOXXHO CpaBHUBATb MEKIY c000i B IFOOBIX COUYCTAHUAX
° MOMEHTBI MOXHO CpPaBHHUBATh C MOMEHTAMU,
° JIOTUYCCKUC 3HAUCHUS MOKHO CpaBHHUBATh MCKAY co0oii: aa 60J'IBH.I€, 4cM HeT.

M 00BEKTBI MOXKHO CpaBHUBATb MCKAY COGOﬁ, HO 3TO HC MMECT UHOI'0 CMBICJIA, KPOME BO3MOXHOCTU CO31aTh
CJIOBAph C KIIFOYOM THUIIA OBBeKT. HpI/I CpaBHECHNH 00BEKTOB 3HAYCHHUE IIyCTO CYUTACTCA HAUMCHBIIINM.

OHepaL[I/II/I CpaBHCHUSA 3allPCIICHbI JId Hp06HI>IX YHUCEJI U MOMCHTOB, HMCHOIIINX 3HAYCHHUC HEYHUCJIO. Ecnu xots ObI
OJIUH U3 apTyMCHTOB OIICpally CPABHCHUSA ABIACTCA HECUNCIIOM, BOBHUKACT UCKIIHOUCHUC Heaepnoeqptc.no.

Apudmernueckue onepauuu Ui HeUuuces pa3pelieHbl, HO €CJIM XOTS Obl OMH U3 apryMEHTOB SIBJISIETCS HEYHCIOM, TO
PE3yABTaTOM OIEPAINN TaKkXKe OyleT HeYncJIo.

3HaYCHUs COCTABHBIX THUIIOB — MAacCCHBBbI, CIIOBAapH, CTPYKTYPbl — HE MOT'YT OBITH onepaHAaMu B BBIPAXKCHUAX.

Tabnuua onepauun

3nak Onepanus Onepanasbl Pesyabrar Ipuopurer
- YHapHBIA MUHYC 1enoe, JpoOHOe, MOMEHT  1IeJI0e, APOOHOE, MOMEHT 0
! He  VYHapHOe oTpHLIaHHE JIOTHUYECKOE, L1eJ0e JIOTHUYECKOE, LIe0e 0
~ Bo3senenne B cTenenn nesoe, 1podHoe nenoe, ApodHoe 1
* YMHOXEHHE esoe, ApooHoe nenoe, ApodHOE 2
/ Henenne 517 () ) YHUCIIO 2
\ IlemouncieHHoe AcIeHne LEeI0e mmenoe 2
s Ocrarok ot jieneHus ernbie ernoe 2
+ Crnoxenue 9rciia, MOMEHTHI YHUCII0, MOMEHT 3
- Brrunranue YHCIIa, MOMEHTBI YHCII0, MOMEHT 3
& [To6uroBoe 1 Lesnble nenoe 4
\ [Tobutoroe NJIN Lenble Lenoe 5
~ [o6urosoe JINBO LeJIbIe enoe 5
++ Coemunenne CTPOKH, CHMBOJIBI CTpOKa 6
= PaBno IIPOCThIE JIOTUYECKUHN 7
<> He paBHo IIPOCTHIE JIOTHUYECKUI 7
> Bonbie [IpOCThIE JIOTUYECKUN 7
< Mensb1ie IIPOCTHIE JIOTHYEeCKUit 7
>= Bonbie unu paBHO IIPOCTHIE JIOTHUYECKUI 7
<= Memb11e Ui paBHO NIPOCTBIE JIOTUYECKUHI 7
&& m Jlormyeckoe U JIOTUYECKUE JIOTUYEeCKUI 8
|| mmm Jlornyeckoe NJIA JIOTUYECKHUE JIOTUYECKUHN 9
~~ sm6o Jlormaeckoe JINBO JIOTHYECKHE JIOTUYECKUHN 9



UHCTpYKUnn

3HaK «;»

ITocie Ka)K,HOﬁ HWHCTPYKIHU B SA3BIKC Kﬂayc Tpe6y€TCH 3HaK «;» (TO‘IKa C 3aHHTOfI). DTOT 3HAK SBIACTCS HH YaCTHIO
HWHCTPYKIOHHU, HA Pa3ACIIUTCICM MEKAY MHCTPYKIIUAMHA, HO IPU3HAKOM OKOHYAHUA MHCTPYKIUH.

3HaK «;» He JOITYyCKacCTC:
° B YCJIOBHOM BCTBJICHUHU ICPE] KITIOUCBLIM CJIOBOM MHAa4e, €CJIM OHO €CTh,
® B UKIJIE C IIOCTYCJIIOBUEM IIEPE KIIFOYEBBIM CIIOBOM ITOKaA.

Bo Bcex ocranpHBIX Cilydasx 3HAK «;» TpeOyeTcs mocie KaKIOoH WHCTPYKIHH, 38 MCKIIIOYCHHEM OKOHYAaHUS Tesa
OCHOBHOH MPOTPaMMBI, TIe TpeOyeTcs 3HaK « . » (TOYKa).

UHCTpYKUuUua npucBamBaHus

I/IHCprKL[I/ISI IpyucCBanBaHUA MpE€AHasHa4Y€Ha i1 YCTAHOBKH 3HAYCHUSA HepeMeHHOﬁ nJiIn 4YacTu nepeMeHHoﬁ —
DJICMCHTA MAaCCHUBa, DJICMCHTA CJIOBApPs, OJIA CTPYKTYPBI.

B Knayce OIIPCACIICHBI IBC Pa3HOBUAHOCTU PIHCprKIII/Iﬁ MMpUCBAUBAHU: ITPOCTAsA U BbIYUCIIAIOIIUC.

MpocToe npuceBanBaHue

IIpocroe nprcBanBaHuE 3aMCHIBACTCS B CleAyoniei Gpopme:

<rnepemeHHasa> := <BHpPaxXeHMue>;

e mepeMeHHasi — MyTh K EPEMEHHOI, a BbIpa)KeHHe JIO0JHKHO BO3BPAIATh 3HAYCHUE COBMECTHMOTO THIIA, KOTOPOE
OyneT NPUCBOCHO YKa3aHHOM MepEeMEHHOM.

[TyTh K MEpeMEHHON COCTOMT M3 UMEHH MEPEMEHHOM U MOCIIEI0BATEIbHOCTH KBaIM()UKATOPOB — HMH/IEKCOB MAaCCHBOB,
KIIIOUEN CI0Bapel U UMEH MOJEH CTPYKTYP.

Jlnst mpucBanBaHUs 3HAYEHUS TIOJIIO CTPYKTYpPBI MMS HOJISL YKa3bIBAETCS Yepe3 TOYKY MOCNe MyTH K CTpykType. s
MIPUCBAaNBAHUS 3HAUEHHS JIEMEHTY MaccuBa (CIoBaps) MHAEKC MaccuBa (KJIIOY CIOBaps) yKa3bIBaeTCS B KBAJAPAaTHBIX
CKOOKax MOCIIe MyTH K MaCcCHBY/CIIOBAPIO, HAIPUMED:

nporpamMma IllpuMep;
TATIEL
TCrpl = cTpykTypa
clol: cTpoka;
cln2: mpobHoe;
OKOHUYAaHME;
TCTp2 = CTPYKTypa
c2nl: Maccue mMaccuBoB TCTpl;
c2m2: CTpokKa;
OKOHUYAaHME;
[IepeMeHHEe
a: ueJsoe;
6: mpobHoe;
B: MaCCMB CTPOK;
T': CJIOBapb CTPOK KJIOY OpoOHOE;
cii: cjoBapb TCTP2 KJIIOY CTPOKA;
M: maccuB TCTpl;
Ha4gaJio
a := 10;



6 :=a + 0.01;
oamHa (B, 1);

B[0] := "3HaueHme";

r[3.1415] := "IIu";

nobaBuTh (cy, "Kiou") ;

nnmHa (ca ["Komou"] .c2nl, 2);

ca["Kmou"].c2nl[0] := Mm;

onuHa (e ["Kmou"] .c2nnl1[1], 1);

cn["Kmou"].c2nl1[1][0].claol := "HoBoe 3HaueHue";
OKOHUAHME .

Bbluncnswouwee npucBanBaHue

B Knayce OIIPCACIICHDBI CJICAYIOINEC HHCTPYKI MU BbIYHUCIIAIOMICTO ITPUCBANBAHUSA:

+= [TprbaBUTH M MPUCBOUTH

-= BbruecTs ¥ IPUCBOUTH

*= YMHOXHTb 1 IPUCBOUTD

/= PasfienuTh 1 IPUCBOUTH

\= Pa3/ieUTh Halle/s0 U IPUCBOUTE

%= Pa3/ie/uTh 1 TIPUCBOMTE OCTATOK OT Jle/IeHHs
n= B03BeCTH B CTeleHb U MPUCBOUTD

&= BuIuncIuTh 06UToBOE «M» U TIPUCBOUTS

| = Boruucuth mobutroBoe «JIM» 1 MprUCBOUTD

~= Boruvicuth moouroBoe «JIMBO» 1 MpHUCBOUTH

Kaxnast n3 3TUX HHCTPYKIMH BBITIOJHIET apU(PMETHUECKYIO MM TOOUTOBYIO OIEPAINIO, HCIONB3Ys B KA9€CTBE JIEBOTO
ollepaH/a 3Ha4YCHHE NMEPEeMEHHOH, yKa3aHHOH ClieBa, a B KauyeCTBE NPABOIO — 3HAYCHUE BBIPAXKEHHSA, yKa3aHHOTO
crpasa. Pe3ynbrar onepaiyy CTaHOBUTCSI HOBBIM 3HAUYEHHUEM IIEpEMEHHON, HallpHMep:

HayajJio

A += 1; // npubaBjsgeT K SBHAUEHMIO [NEPEMEHHOM A eOUHULLY

B *= 2; // yOoBauBaeT 3HaueHME I[epPEeMeHHON B

B "= 3; // BO3BOAUT 3HAUEHME [EPEMEHHOM B B TpeThid CTEleHb

T |= 8; // ycraHaBmuBaeT emuuuily B 3-M (cumraa or 0) OuTe nepeMeHHOMU I'
OKOHUYAaHME,;

CoBMeCTMMOCTb TUNOB npu npucBanBaHumn

Tunm 3HaYCHHS, BO3BpAIIACMBbIH BBIPAKCHHEM B TPABOM YaCTH WHCTPYKIIMH, JOJDKEH OBITH COBMECTHM IO
MIPUCBAWBAHUIO C TIEPEMEHHOM B JIEBOI YacTH.

JIJ1 mepeMeHHBIX MPOCTHIX THUIIOB:
*  CTpoKOBOii NepeMEHHOI MOXKET OBITh IPHCBOCHO CUMBOJIBHOE 3HA4YEHKE, HO HE HA000POT;
*  JlpoGHOii IepeMEeHHOI MOXKET OBITh IPUCBOCHO 11JI0€ 3HAYeHUE, HO HE HA000POT;
* B ocranpHbIX ciydasx TpeOyeTcs TOUHOE COOTBETCTBHE THIIOB.

JI71s1 IEpEMEHHBIX COCTAaBHBIX TUIIOB:

° MaCCI/IBy MOKET OBITh IIPUCBOCH MACCHUB, COCTO?[H.[I/Iﬁ n3 3JICMCHTOB COBMCCTHUMOI'O THUIIA,



e CroBapto MOXET OBITh TMPHCBOCH CIIOBaph, UMEIONIMA KIIOY TOYHO TAKOTO K€ THMA W COCTOSIIUN W3
3IIEMEHTOB COBMECTUMOTO THIIA.

° CprKType MOXET OBITh OPpUCBOCHA CTPYKTYypa, UMCIOIAsl POBHO CTOJIBKO K€ MoJeld C TOYHO TaKUMHM IKE
HUMCHaAMH (663 yqéTa pCFI/ICTpa) U 3HAUCHUAMU COBMCCTHUMBIX THIIOB. HOpHI[OK CJICI0BaHUA Mojiel He UMEET
3HAUYCHMUA.

Takum 00pa3oM, HampUMep, MacCUBY IPOOHBIX YHUCET MOXKHO MPUCBOUTH MACCHB IIETIBIX YUCEN, a CTPYKTYPE, NUMEIOLIeH
CTPOKOBOE MOJ€, MOXKHO IIPUCBOUTH CTPYKTYPY, UIMEIOIIYI0 ONHOMMEHHOE CUMBOJIBHOE MOJIE.

KOHVIpOBaHVIe AaHHbLIX NPy npucBanBaHnn

C J0oruYecKoi TOYKH 3peHHs, KaXaas mepeMeHHas s3bika Kilayc comepKuT cBOIO COOCTBEHHYIO KONHUIO AaHHBIX. [Ipn
3TOM TapaHTUPYETCs, YTO MPHUCBaMBAaHWE 3HAUYCHMS OIHOHM IEepeMEHHOI HHUKOrJa He IMOBJIeYeT 3a cOOOH M3MEHEHHE
3HaueHUsI KaKOW-HUOYIh IPyrod IepeMEHHOM.

Ousnyecky, Mpy NPUCBaUBAHUM 3HAYCHUH MTEPEMEHHBIX, a TAKXKe MPHU Tepeade MapaMeTpoB B MPOLEIYPbl U (GYyHKIINH,
UCIIONIB3YETCSl MEXaHM3M KOINHMPOBAHUS-TIO-TPeOOBaHHI0. A WMEHHO, NPH NPUCBAWBAHWHM 3HAUCHUS TIEPEMEHHAs-
OpUEMHMK IOJy4aeT CCBUIKY Ha Ty )K€ KONHUIO JaHHBIX, YTO XPAHWUTCA B IEPEMEHHOW-UCTOYHHMKE, TaK 4YTO B
OIIEpaTUBHOM MaMsATH UMEETCsI JIMIIb OIHA KOIUS JaHHBIX, Ha KOTOPYIO CChUIAIOTCS /1BE (VU1K OoJiee) HepeMEeHHBIX.

[Harnee, ecnu 3HAYEHUE OHON M3 MEPEMEHHBIX MOAU(DUITUPYETCS, TO TEepes] 3TUM I He€ co3aaéTcs yHUKAIbHAs KOMHUS
JAaHHBIX, 1 BCE€ HM3MCHCHUA BHOCATCA B 3Ty BHOBH CO3JaHHYIO KOIIHIO. Taxum 06p8.30M, KOIMMPOBAHUC JaHHBIX B
OIIEPaTUBHOM MaMATH BBIITOJIHSIETCS TOJIBKO TOT/A, KOTJa OHO B CAMOM JieJie He0OX0AnMO.

HyXHO y4WTBIBaTh, 4TO KONMPOBAaHHE-TIO-TPEOOBAHUIO PAOOTAET TOJBKO IUISI MEPEMEHHBIX, UMEIOMINX ITOJHOCTHIO
WACHTHYHBIC TUMBI JaHHBIX. Hampumep, mpucBauBaHHE CIOBaps LEIBIX CIOBapi0 JPOOHBIX BHI30BET HEMEJICHHOE
KOIMPOBAHME BCEX KIIFOUEH U 3HAYEHUH U3 OHOI'O CI0Baps B APYTOM.

Kpome Toro, xomupoBaHue-1I0-TPeOOBAHUIO BBITIONHSACTCS JIMIIB JUIS BCETO 3HAYCHUS IEPEMEHHOW Kak IEJOTOo M HE
paboTaeT HU I OTIENBHBIX AJIEMCHTOB MAacCHBOB U CIOBapel, HU I OTIACIBHBIX Noiel cTpykTyp. Hampumep, ecmu
MepeMeHHass A COJEPKUT CChUIKY Ha MAacCHB, MOJNYYCHHYIO OT MEpPEeMEHHOW b, U mepBoMy 3JeMEHTy 3TOr0 MacchBa
MIPUCBaMBAETCS HOBOE 3HAYCHHE, TO TMEpell BHIMOJIHEHWEM MPHUCBAaWBaHWA IS MEepeMeHHON A Oymer co3naHa HoBas
KOITHSI BCETO MacCHBa.

WHCTpyKuMsA Bbi3oBa NognporpamMmmbil

I[J'IH BbI30Ba NOANIPOrpaMMbl — MPOUCAYPhI UIIN (I)yHKL[I/II/I — B MCXOJIHOM KOJI€ 3aIlMCBHIBACTCS €€ UM, 3a KOTOPBIM
JAOJDKHBI CJICAOBATH KPYIJIbIC ckoOku. Ecnm I IoANpOrpaMmMbl ONPEACICHBI MMAPaAMETPhI, TO NEPCYCHb 3HAYCHUU
nmapaMeTpoOB YKa3bIBACTCA B CKOOKax Yepe3 3aITyro B TOM KOJIMYECTBEC MU B TOM IMOPAAKE, KaK 3TO MPEAYCMOTPCHO
OIPCACICHUEM MOANIPOTPaMMBI. Ecnu napaMeTpbl OTCYTCTBYIOT, KPYIJIbIC CKOOKU JOJI?KHBI OBITE ITyCTbIMHU.

HayvaJo
Mosllpouenypa () ;
MosaBropasllpouenypa (10, 20, "rpmmuars");

OKOHUYaHMue;

Takum 00pa3oM MOXKHO BBI3BIBATH Kak IPOLENYPHI, TaK U (PyHKIMHM — B IOCIIEJHEM Cllydae 3HaU€HHE, BO3BPAIIaeMOe
¢ynkmelt, Tepsercs. Ecnm Bo3Bpamaemoe QyHKIMeH 3HaU€HHE HYXXHO HCIIONB30BaTh B JalbHEHIIEM IO XOIy
MPOTPaMMBI, TO €ro HEOOXOAUMO MPUCBOUTH HEKOTOPOH NIEpEeMEHHOM, HalIpHUMeEp:

HayajJo
MmosllepeMeHHas := MoadyHkuma ('A', "B");
OKOHUYAaHUE;

(I)yHK]_II/II/I, BO3BpAIlIaOIINC 3HAYCHUA MPOCTBIX THIIOB MOKHO, KPOME TOr0, UCIIOJb30BATh B KAYCCTBC apryMCHTOB B
BBIPAXKCHUAX!



Ha4vaJio

pesyabTaT := BeUMCIUTLEOOHO (1, 2) + BoHuMcauTvsIpyroe (3, 4, 5) + 1;
ecnu BouucauTbIperve () > 0 TOo pesynbrar := 0;
OKOHUAHME;

Hu4yero — nycrasi UHCTpPyKUUA

HyCTaH HWHCTPYKIHA 3alTMCBIBACTCA KIIFOYEBBIM CJIOBOM HMUYETI'O!:

HayvaJo
HUUETO;
OKOHYAaHME;

DTa UHCTPYKIUS HE BBINOJHAET HUKAKUX JeicTBuil. OHa MOMET HCIONB30BaThCsl B TEX ClydyasX, KOrJa MpaBuia
CHHTaKcHuca TpeOyIOT HaJMIHs HHCTPYKIIMH, KOTopasi GakTHIECKH He Hy)KHA, HalpuMep:

HayaJo

ecnu BcéXopomwo TO HUUEIO

MHaue coofumTh ("Uro-TO mouso He Tak!");
OKOHYAaHME;

Ilpumeuanue: ITa UHCTPYKIHS BBHINIANT OECIOJIC3HOM, OMHAKO 3TO HE Tak: 0e3 He€ HEBO3MOXXHO OOOMTHCH, ecin
TpeOyeTcst TOTHOCTBIO MOJaBUTh BCIUIBIBAIOIIEE MCKIoUeHue. Kpome Toro, oHa ObiBaeT ygoOHa, yTOOBl YCTaHOBUTH
TOYKY OCTaHOBA B OTJI[YMKE ITEPeJT BHIXOIOM M3 OJIOKa, HO TOCIIE BHIMOIHEHHS BCEX MHCTPYKIMH B OJIOKE.

3aBeplMTbL — 3aBepLUeHne nporpamMmmbl

,Z[J'DI 3aBCPUICHUA pa6OTI)I IIpOorpaMMbl UCIOJIB3YETCA HHCTPYKIYI SBaBepUiMTh:

3aBEepPUNTh;
3aBepumTs 0;
3aBepuMTh KOOOWMOKM;

rae KoAOumMEBKM — IeNI0e YMCIO (WITH BRIPaKEHHE IIEJIOYMCICHHOTO THIA), KOTOpoe OyIeT BBIAHO ONMEepaIlOHHON
CHCTEME B KauecTBe Kofa 3aBepiieHus npouecca. Ecim nmporpamma Obuta BRIIOJTHEHA YCIICITHO, OHA JOJDKHA BEPHYTH
KOJ 3aBepUICHHS paBHBIA Hymo. HeHyneBoil Kkom 3aBepIICHHS CBUACTENHCTBYET 00 OIMMOKe, BO3HHUKIIEH IIpH
BBITIOJTHEHUH [TPOTPaMMBI.

Tak, eciu Mpu BBHIIOJIHEHUH MPOTPaMMbl BO3HUKAIOT HEOOPaOOTaHHBIC UCKIFOUYCHHUS, IPOrpaMMa Oy/IeT TI0 YMOITYAHUIO
3aBepmieHa ¢ koxoM -1. Ecnm Bce MHCTPYKIMH, COCTaBISIONINE TEIO MPOTPaMMEI, OBUIM BBIMOJIHEHBI YCHEUIHO, U
mporpaMMa He ObUTa SBHO 3aBepIICHAa WHCTPYKIMEH BSaBepumTh, TO KO 3aBEPIICHUS MO YMOTYaHHIO OylIeT paBeH
HYJII0. AHAJIOTUYHO, UHCTPYKIIUS BaBEpPUMTE BBI3BIBACT YCIEIIHOE 3aBEpIICHUE MPOTrpaMMbl, €ClM KO He yKa3zaH
SIBHO.

I/IHCprKHI/DI BaBepumMTs J0NYyCTUMa BHYTPU IMOAIIPOTpaMM 00010 YPOBHs BJIOKCHHOCTH. Ecnu HUHCTPYKIHA
BaBepuMTh BBHIIOJIHACTCSA BHYTPHU COCTaBHOIO 6n01<a, COZCPKAIIECTO CEKOUI0 HaAnocxuenokx, T0O HHCTPYKIUHU B 3TOM
CCKIIUN 6y}lyT BBIMIOJIHCHBI TEPE] BBIXOJAOM U3 Ojloka — TakK, KakK CCJIU OBl HHCTPYKIIM BaBepumnTE BbI3Bajla
HCKIIIOUCHHUC.

BepHyTb — BO3BpaT U3 noanporpamMmmbil

WHCTpyKIMs BO3BpaTa WCIONB3YeTCS s BO3BpaTra W3 MPOHEIyphl MM (QYHKIMHA C YKa3aHHEM 3HAYCHHS,
BO3BpamaeMoro GyHKIHeH.



I/IHCprKLH/IH 3alIMCBIBACTCA KIIIOUYCBBIM CJIOBOM BEPHYTHB UM BEPHYTBCSH, IIOCIC KOTOPOIO MOXKCT OBITH YKaszaHO
BO3BpaIllacMO€ 3HA4YCHNC (byHKI_[I/II/I.

byHxuMsa MOSdyHKUULD () @ CTPOKa;
HayajJio

BEpPHYTh "pesysabTatr";
OKOHUYAaHMUE;

npouenypa Mosallpouenypa () ;
Hadajo

BEPHYTBLCS;
OKOHYAaHUE;

Kirouesrle cimoBa BEPHYTH 1 BEPHYTBCSH I10JIHOCTHIO DKBUBAJICHTHLI U B3AUMO3aMCHICMBI.

Ecnu uHCTpYKIMS MCTONb3yeTcs: B Tene (YHKIMHU, TO MOCJe KIIOUYEBOrO CIOBA JODKHO OBITh yKa3aHO 3HaueHHe (WU
BEIpaXeHHE), Bo3BpamaemMoe (yHkuueil. Ecam Bce MHCTpyKuuM B Tele (PYHKIWW OBIIM BBITOJHEHBI, M (YHKIHUS He
ObUTa SIBHO 3aBepIIcHA MHCTPYKIMCH BepHYTB, TO OHAa BEPHET HYJICBOC HAdabHOE 3HAYCHUE COOTBETCTBYIOIICTO

THIIA.
I[J'ISI npoueayp yKasblBaTb BO3BpAIacMOC 3HAUYCHUE HE NOITYCKACTCA.

Ecmu HHCTPYKIMS BEPHYTB BLIIIOJIHACTCA B TCJIC OCHOBHOH nporpamMmsbl, TO OHa pa60TaeT B TOYHOCTHU TaK K€, KakK
HHCTPYKIHA BaBepunThb. B sTom CJIyqac BO3BpAIIACMOC 3HAYCHUC NOJIKHO OBITH OCJIBIM YHCJIOM M O3HA4YacT KOJ
3aBCpIICHUS Ipo1ecca.

Ecmu WHCTPYKIUSI BEPHYTE BBIIIOJHACTCA BHYTPU COCTaBHOTO 6J10Ka, COACPIKAIIETO CEKINI0 HAIloOCNIemnoK, TO
HWHCTPYKOHU B 3TOl CCKIIMHU 6yHyT BBITIOJIHEHBI IEPC BBIXOAOM U3 OJ10Ka — TaK, KaK €CJIn OBI HWHCTPYKLHA BEPHYTH

BbI3BaJia HCKIIIOYCHHUC.

Ha4yano-koHeL, — cocTaBHOU 6GMOK MHCTPYKLIUA

CocTaBHOI ONMOK MpENCTaBIAET COOOH HMHCTPYKIHMIO, KOTOpas MOXKET COZEpXaThb OJHY WM HECKOJIBKO JPyTHX
WHCTPYKIWH 1 TIPEJOCTABIIET CPEACTBA 11 00PAOOTKH MCKITIOUCHUH.

CocraBHOI OJIOK HAYMHAETCS KIIIOUEBBIM CJIOBOM Hadasio M 3aKaHUMBAETCsI CIOBOM KOHEIL WM OKOHYaHue.
KiroueBbie ClI0Ba KOHEI, 1 OKOHYAaHMe IMOJHOCTHI0 JKBUBAICHTHBl M B3aUMO3aMEHsIeMbl. MeXIy Ha4dajioM H
OKOHYaHHEM OJIOKa MOXKET HaXOAWTHCS OJHA WIIM HECKOJBKO JPYTMX HMHCTPYKUMH (B T.Y., BJIOXKEHHBIE COCTAaBHBIC
65oKM).

HayaJo
BBIIOJTHMTBEOOHO () ;
BEIIOJIHUTEApyToe () ;

KOHElL;

CocTaBHOI OJOK MOXET HMPUMEHSTHCS BO BCEX CIyYasx, KOTa CHHTAKCHUC s3bIKa TPeOyeT HaIW4us POBHO OIHOU
WHCTPYKIUH, a (aKTHYCCKU UX TPEOYeTCs HECKOJIBKO — B YCIOBHBIX BETBICHHSX, B IIUKIIAX, B MHCTPYKIUHU BbIOOpa U
Jp. Tero 0CHOBHOI MporpaMMBI U JIH0001 TPOLe Y pbl MM (YHKIUH TaKKe MPEACTABISIET cO00W COCTaBHOM OJIOK.

ecinm A > B 10 uToToOmHO ()
nHade uToTolpyroe () ;

eciu H < b TO Hauajo
uroToOmuO () ;
BTOpPOE () ;
TpeTbe () ;

KOHELl MHaue Haudajo



uroTollpyroe () ;

yeTBEpPTOE () ;

naroe () ;
KOHell;

WHCcTpyKIuu B Tele COCTABHOrO OJIOKA BBHIMIOJIHSIOTCS IO MOPSIKY ONHA 3a APYyroil. Eciu npu BRIMOIHEHUH HEKOTOPOU
WHCTPYKIMU BO3HUKIIO UCKITFOYCHHUE, TO CICAYIONINE 32 HEell HHCTPYKIIMH HE BBHITIOJIHSIOTCS, M YIIPABICHHUE HEMEIICHHO
nepenaéTcs B CEKIUI0 00pabOTKU UCKITFOUEHHH.

Cexunst 00pabOTKH MCKITIOYEHUH, €CIIi OHa eCTh B OJIOKE, pacroiiaraercsl IMociie BCeX MHCTPYKIUI, COCTAaBIITIOIIIX
0JI0K, ¥ HAUMHAETCS KIIIOYEBBIM CJIOBOM MCKIIOYEHME WU MCKIIIOYEeHMST.

HayajJo
BHIIOJIHMTBEOOHO () ;
BBINIOJIHUMTBEBTOpPOE () ;
BBEINIOJIHUTBETpeThe () ;
VCKJIOUEH e
coobumTh ("Bo3HMUKIIA Kakag-To ommbkal!");
OKOHUAHUE;

Ecnu 610Kk He MMeeT ceKuuu 00padOTKU MCKITFOYEHHH, TO BO3HHKIIEE MCKIIOUYCHNE BCIUIBIBACT B 0OBEMIIFOLIMIT OIIOK,
UMEIOIHH TaKyl0 CEKLHIO — B T.4., BOSMOXKHO, 32 IIPEIENbI BEIOIHIEMOH moanporpaMmel. Eciti Takoi 00beMITioImuii
610K BOOOIIE OTCYTCTBYET, TO BBITIOJHEHHE IIPOrPaMMBI 3aBEpIIACTCS ¢ KOIOM -1.

Cexkiyst 00pabOTKH UCKIIFOUEHHI MOXKET OBITh MPOCTOH WIIH JIETaIN3UPOBAHHOI.

[Mpocras ceKius COMEPXKUT OAHY MU HECKOIBKO JIFOOBIX MHCTPYKIHiA. Ecin 610K nMeeT MpoCTyIo CeKiuio 00paboTku
HCKITIOUCHUH, TO TPH BO3HUKHOBEHMHM B OJIOKEe JI000T0 HCKIIOUEHHS YIpaBIeHHE MepeaaéTcs B 3Ty CEKIHIO,
UMCHOIIIHUECA B Heﬁ I/IHCprKHI/II/I BBIITIOJIHAKOTCA, U J'IIO6OC HUCKJIIOYCHUEC CHUTACTCA IMOAABJIICHHBIM, €CJIN €0 BCIIJIBITUC HE
OBLIIO BO30OHOBIIEHO.

UroObl BO30OHOBUTH BCIUTBITHEC WCKIIOUCHHS, B CEKIMH OOpaOOTKM HWCKIIOYCHHWH (M TOJIBKO B HEW) MOXKHO
UCIIONIE30BaTh HHCTPYKIUIO BPOCUTE.

JeranuzupoBaHHasi cekuus 0OpaOOTKM MCKJIIOYEHHH CONEPKUT OIHY MM HECKOJBKO HMHCTPYKUHMH IepexBara
UCKITIOUCHNI KorJa-TorfAa 1 HE MOXKET COJEP)KaTh HUKAKNX APYTHX WHCTPYKIMH. VICKiIIoueHne, TTonaBIiee B TAKy0
CEKIIMIO, CYMTACTCS MO/IAaBIICHHBIM B TOM CJIy4ae, €CIM OHO COOTBETCTBYET KakoW-TM00 M3 MHCTPYKIMH IepexBaTa; Bce
OCTaJIbHBIE UCKIIIOUEHHS BCIUTBIBAIOT B 0OBEMJIFOLIHIA OJIOK.

HadaJo
y := pneJjoe ("He uwmciao");
VCKJIOYEHME
xorma OmmbkaKoHBepTaumm Torma 4 := 0;

korma Jioboe Torma coobumuTh ("Kakasg-To HeoxmumaHHasa oummbkal!'™);
KOHEelLL;

CocTaBHO# 010K MOXKET 3aKaHIMBAThCS cekuneﬁ rapaHTUPOBAHHOI'O BBIIMTOJIHCHUSA.

Ecnu B 6110Ke ecTh ceKnus rapaHTHPOBAHHOTO BBIIOIHEHNS, TO TIEPE]] BEIXOOM M3 OJ0Ka — BHE 3aBHCHMOCTH OT TOTO,
BO3HHUKJIO JIU B HEM HMCKIFOYCHHUE, WM BCE MHCTPYKIUH OBIIIM BBITOJHEHBI YCIICIIHO — YIIPABICHHUE MepenacTes B 3Ty
ceknuto. Takxke ynpaBineHue mnepenaércss B STy CEKIHMIO NPH BBIXOAE M3 OlOKa HMHCTPYKUMSMU IpepBaTh,
NPOLONIKNATE, BEPHYTE I 3aBEPIUNTE.

Cekuus TapaHTHPOBAHHOTO BEHITONHEHHUS HAYMHACTCS KIIOYCBHIM CIIOBOM HAIOCJemOK. JTa CEKIUsS IOJDKHA
pacrionaraTbcs B KOHIIE 0JTOKa, TIOCI€ OCHOBHOM CEKITMH M CEKIINU 00pabOTKH NCKITFOYCHUH.



ckpuTBKYypCcop () ;
HayajJo
UTOTOBBIIOIHUTE () ;
eméYToTOBEIIOJIHUTE () ;
BepHYTL O
MCKJIIOUeHME
CoOOUMTE (TEKCT MCKJIMOUEHUA () ) ;
HaIoCJIeNoOK
nokaszaTbKypcop () ;
KOHell;

AOnsi-Hayano — JOCTyN K NONsiM CTPYKTYP

CocTaBHOIi OIIOK I/IHCprKL[I/Iﬁ MOKET HAYMHATBCA C KIHOYCBOI'O CJIOBA AJIsI, 3d KOTOPBIM YKa3aH IIYThb K HepeMeHHOﬁ
WJIN KOHCTAHTEC CTPYKTYPHOI'O THUIIA, a BCJICA 3a HUM — CJIOBO HadaJjJyIo, TCJI0 COCTaBHOTO 0JIOKa U CIIOBO KOHeI1 1Uin
OKOHYAaHMe.

B TakoM coctaBHOM O510Ke cO34aéTCs JIOKanbHasi 0061aCTh BUIUMOCTH, NO3BOJISIOIIAS HAIPAMYIO 00paIlaThes K MOJISIM
YKa3aHHOHM CTPYKTYpBI B ipesieniax O10Ka, HalpuMep:

nporpamMMa llpuMmep;
TUTT
Touka = CTPyKTypa
T, B: LeJoe;
OKOHUYaHME;
nepeMeHHasa
Tuk: Touka;
OJIS TYK HaydaJlo

r := 10; // NpUCBOMTL 3HAUEHME [IOJI0 TUK.T
B := 20; // UPUCBOUTL 3HAUEHME IIOJIO TUK.B
OKOHUYaHME .

Mexay clloBaMU AJIsT U Hadajo MOTYT OBITh yKa3aHbl HECKOJIBKO MEPEMEHHBIX, MEPEUHCICHHbBIX Yepe3 3arsTyo. B
9TOM Cllydae, €C/IM yKa3aHHbIE CTPYKTYphl MMEIOT MO C OJMHAKOBHIMM HMEHAMH, TO HOJIS TOH CTPYKTYpBl, 4YTO
yKa3aHa I03e, CKPOIOT 33 CO00 OHOMMEHHBIE MOJISl CTPYKTYP, IIEPEUNCIICHHBIX PaHbIIE.

Crenyer UMeTh B BHIY, YTO KOHCTPYKIMS HJIsT HE BBIYMCIIAECT HUKAKUX 3HAYCHUH mepes BXoAoM B O1ok. Bmecto sToro
MOJNHBIN TyTh K 3HAYEHHWIO CTPYKTYpPBHI BBIYHMCIACTCS KXKIBIM pa3 Mmpu oOpamieHuH K e€ MojsiM, Kak eciu Obl ImpHu
o0pallleHHH K KaXIOMY MO0 ObLI yKa3aH MOJHBINA MyTh K HeMy. [lo3ToMy, Hampumep, clieayromias nporpamma Oyer
paboTarh MPaBUIILHO, XOTSI COMHUTENIFHO BBINISIIUT C TOYKH 3PEHHSI CTPYKTYPHOTO ITPOrPaMMUPOBAHUS:

nporpamMMma TaxHeHamo;
TUIIEL
Touka = CTPyKTypa
T, B: LeJjoe;
OKOHUYAaHME;
IBeTHEIETOUKM = MaCCUB CTPYKTYP
nos: Touka;
uBeT: LeJioe;
OKOHUYAaHME;
nepeMeHHasa
TukK: [IBeTHBIeTOUKMN;
K: LeJjoe;
oJjs Tuk([k], Tuk[K].IDO3 HAuajlo
oivHa (Tuk, 10);
OJIS KaxIoTOo K M3 TUK LMK /*Qas Jiydme HamMcaThk 34eChk*/ Hadajo
T =k * 5; // Tuk[k].nos.r



B := 10; // Tuk[k].IO3.B

useT := $909090; // Tux[k].uBeT
KOHelLl;
OKOHUYaHME .

Korga-torga — nepexBaT UCKITHOYEHUN

WHCcTpyKIns mepexBaTa UCKIIOYEHUS MOXET HCIOIb30BaThCs TOJIBKO B CEKIMH OOPaOOTKM MCKITIOYCHUIH COCTaBHOTO
6noka (T.e., MOCIe KIIOYEBOIO CJIOBAa MCKIIOYEHME) U HE MOXKET COCEICTBOBaTh B HEH C KAaKUMH-TO emié
MHCTPYKIUSAMH, KPOME JPYTHX WHCTPYKIMI IepexBara.

MHceTpyKkuyst HAYMHAETCsl KIIOYEBBIM CIIOBOM KOT'A, 38 KOTOPBIM CIEAYET OAHO U3 TPEX:
*  OJIHO WJIM HECKOJIbKO UMEH UCKIIIOUEHUI Yepes3 3arsiTylo;
*  ompeAciieHUE IEPEMEHHON UCKIIIOUCHHUS;
*  KIJIFOYEBOE CIIOBO JiBoe (Win 06011, nobast).

Janee crnemyeTr KIFOYEBOE CIIOBO TOT'HA, a 33 HUM TEJIO MHCTPYKIIUH MEepexBaTa — POBHO OJHA WHCTPYKIUSA (B T.4.,
BO3MO)KHO, COCTaBHOH 0JI0K), KOTOpasi OyZIeT BHIMOJIHEHA B TOM CIydae, €CIIH IMOIXOsIIee UCKITIOYEHHE BOSHUKIIO TIPH
BBIITOJIHEHHH OCHOBHOM CEKI[UU COCTABHOIrO OJIOKA.

Yr10o0kI IpoCTO MOAABHUTH HMCKIIFOYCHHE, TCJIOM HHCTPYKHHHU HEpEeXBaTa MOXKET OBITH HHCTPYKIHSA HMUYEro. YT10o0kI
BO300HOBUTH BCILIBITHE NEPEXBAYCHHOI'O UCKIIFOUCHU S, UCIIOJIb3YCTCS HHCTPYKI A GPOCMTB.

HadajJo
BRINTOJHUTBEOOHO () ;
BBINOJIHUTB JpyToe () ;
VCKJIIOUEHU S
korzma OumbkaKoHBepTaumm TOorna coobumTh ("HenpaBuibHeM GopMaT HOaHHEX.");
korna HepepuwemiMHIekc, HerepuwemiKimou Torma coobumTh ("HenpaBWilbHEM HpoTpammmcT.") ;
korga omw: MoaOmmbka Torza Hadajio

Oll. TEKCT := Oll.TEeKCT ++ He BoOJHYMTeCh, Tak u OwJIO 3amymaHo! ;)";

OpPOCHUTE ;
KOHEIl;
korzma Juoboe Torma 3aBepumTbs 100;
KOHEIL;

3ampenieHo YIIOMUHATh OTHO M TO K€ UCKIIIOYCHHE B HECKOJIBKHX MHCTPYKLHUAX IepexBara B Mpeenax OAHON CeKIMU.
WHcTpykuus xorzma mobBoe mepexBaThiBacT JH000€ BO3HHUKIIEE HCKIIOUEHHE, €CJIM OHO He YHNOMSHYTO B JPYTHX
MHCTPYKIUSX B TOU Jke CeKIMHU. Takasi MHHCTPYKIHS JOJDKHA OBITh HOCIEAHEH B CEKLIUH.

Ecnu B MHCTpYKIMK TIepexBaTa He OObsBIICHA NEPEMEHHas, a ePEYUCIICHbl OTHO MJIM HECKOJIBKO MMEH MCKITIOUCHUH,
TO TEJIO MHCTPYKIWH BBITOIHAETCS MPH BOSHUKHOBEHMH JI000T0 M3 HUX. [Ipn 3TOM MOXXHO y3HaTh, KaKoe MIMEHHO U3
UCKJIIOYEHHH BO3HHMKJIO, M IOIYyYMTh TEKCT COOOLIeHUA 00 omuOKe BbI30BOM (yHKUMH mMMst_mckiouenms: () u

TeKCT MCKIYeHMsI (), HO HET BOBMOKHOCTH MOAN(DHUIIMPOBATH TEKCT WK TApaMETPhl UCKITIOUEHHSI.

Jns jocTyma K mapameTpaM HCKJIIOUEHHS HyKHO OOBSBUTH TIEPEMEHHYI0 — yKa3aTh €€ MM ITOCIE KITIOYEBOTO CJIOBA
KOT'Zia M OTACINTh JBOCTOYMEM OT MMEHM MCKIIOYEHHS. Takas MHCTPYKIHS MOXKET IIepPEXBaThIBAaTh TOJIBKO OAWH BUJ

HUCKIIIOUCHMUA.

[lepemennast, 0OBsBIEHHAS] TAKUM 00pa30M, IIPEACTABISIET COOOM CTPYKTYPY, KOTOpast COTEPKHUT:
* Ilone TexcT CTPOKOBOTO THIIA, COAEPAKALIEE TEKCT COOOIIeHUs 00 ommoKe;
*  Ilonst NpOCTHIX THIIOB, COOTBETCTBYIOLIHE ITapaMeTPaM B OIPEICTICHHN HCKIIIOYCHHS.

OTH MO MOTYYaroT CBOM 3HAUCHHUS TIPH CO3JaHUH NCKIJIIOUYEHHSI M MOTYT OBITh M3MEHEHBI IIpH ero nepexsare. Ciemyer
UMETh B BUJY, YTO €CIIM TEKCT COOOLIeHWs 00 OmMOKe coiepkayl crneuu(HKaTopsl BUAA % (MMs1), TO B MOMEHT



mepexBara Mojie TeKCT COACPKUT YyKe 0T(HOpMaTUPOBAHHBINA TEKCT, I7Ie BCE CreNU(UKATOPHI 3aMEHEHbI Ha 3HAYCHUS
napameTpoB. M3MeHeHHe 3HAYEHUH NapaMeTpPOB MCKIIOYEHHS MPU €ro IMepexBaTe HE MPHUBOAUT K IMOBTOPHOMY
(hOpMHUPOBAHUIO TEKCTA COOOIICHUS 00 OIMUOKE; Ui TOro, YTOOBI M3MEHHUTH TEKCT COOOIICHHS, HYKHO MPHUCBOHUTH
HOBOE 3HAYEHUE MOJII0 TeKCT.

Moaudukanus TeKCTa U MapaMeTpoB NEPEXBauYCHHOTO HCKIIIOYEHHS MMEET CMBICH TOJBKO B TOM CIIydae, €CIH €ro
BCIUIBITHE OyJIeT BO30OHOBIICHO HHCTPYKIHEH BpOCHTE.

Owunbka — cosgaHue UCKNIYEeHUs

Ota HUHCTPYKIUSA NPUMEHAETCS IJIA TOTO, 4TOOBI TIPEPBATH MMOCIEAOBATEIIbHOCTD BBIIIOJIHEHUA U CO34aTh BCIIJIBIBAKOMIICE
HUCKIIIOUCHHUC.

WHCTpyKIMS HAYMHAETCS KIFOUCBBIM CIIOBOM owmBKa, 3a KOTOPhIM CJICIyeT UMs UCKIIOUeHUs. Ecnu i uckimoueHus
OTIpEIIeIICHBI TTapaMETPhl, TO UX 3HAUCHHS JOJDKHBI OBITH MEPEUYHCICHBI Yepe3 3alsTyl0 B KPYIJIBIX CKOOKaX IMOcie
MMCHH UCKITIOUeHUs. J[ajee MOXKET CcleIoBaTh KITFOUEBOE CIIOBO cOOBIeHmre, a 32 HUM BEIPAKEHHE CTPOKOBOTO THIA
— TEKCT co00MIeHNs 00 OInoOKe.

WHcTpykimu, cieayromue 1mocjie HHCTPYKIUH ommbKka, He BBHINOIHAIOTCI. BMecTo 3Toro ympasieHue nepenaércs B
CeKIMio 00pabOTKM WCKITIOUEHMH OmrKaifmero cocraBHOro Onmoka. Ecnmm Takoit OIOK OTCYTCTBYET, BEIIOIHEHHE
MIPOTPaMMEI OyIeT 3aBEPIICHO C KOAOM - 1.

VICKJIIOYEHME
MosQOumbka (11, n2: uejoe; n3: cTpoka) coobueHue "TyT kakas-To oumbka';
EmeOumbka (CTp, CHUMB: LeJoe) ;

HayajJo
ommbra OurOKaBBIIOJIHEHMS;

// BC&, UTO HANMCAHO HMWXe, HMKOIIa He OyIeT BHIIOJIHEHO

ommbkra MosOumbka (10, 20, "rpmouars");
oumbrxa EméOumbxa (1, 2) coobmeHme "Oumbka B CTpoke % (CcTp), CUMBOJI % (CcuMB) .";
KOHell;

Ecmu tekct COO6III€HI/I$I 00 omubke ObLI YKa3aH U B ONPEACICHUU HMCKIIOYCHUS, U MPU €ro CO3JaHuu, TO HOCJ'IC,HHI/Iﬁ
HUMCCT IMPUOPUTET. Ecnm TekcT He YKa3aH HU B ONPEACIICHUU, HU MPU CO3JAaHHUU HCKIIHOUCHUSA, TO B KAUCCTBC TCKCTA
COO6H.I€HI/I5I HCHOJIB3YCTCA UM UCKITIOUYCHMA.

Ecnu i uCKITIoueHsT ONpeelIeHbl TapaMeTPhl, TO TEKCT COOOMICHH 00 OommOKe MOXET COEPKATh CIEI(PUKATOPEI
BU/a % (MMs1), I7e MMsT — UM lIapaMeTpa MCKIoueHHs. [Ipy co3naHum MCKIIIOUSHMS TaKue Creln(UKaTOphl OymayT
3aMCHCHBI Ha CTPOKOBBLIC IPEACTABICHU A 3HAUCHUM COOTBETCTBYIOUINX ITapaMETPOB.

KpOMe TOT0, 3HAYCHUSA TapaMETPOB NCKIIIOUCHUSA MOTYT OBITH NOJIYYCHBI B CCKIIMM IIE€peXBaTa HCKIIFOUCHUH COCTaBHOI'O
6HOKa, KaK 3TO OITUCAHO B pa3aciie «Koma-Torua — nepexsar HCKJII0YeHHID».

EpOCVITb — BOCCO3AaHNne UCKITHYeHuA

OTa MHCTPYKUMS 3alMCBIBACTCS KIIIOYEBBIM CIOBOM 6pocuTh. E€ MOXXHO NMPHUMEHSATh TOJNBKO B CEKLIUMH 00pabOTKH
UCKITIOUCHNI COCTaBHOTO OJIOKA: OHA NPEPBIBACT IOCIEAOBATEILHOCTD BBIMOJHEHWS W BOCCO3JAET TO K€ CaMoe
HCKITIOUEHNE, KOTOPOE TPHUBEIO K IIepeiade YIPaBIeHNs B JaHHYIO CEKINI0 00paOOTKH NCKITIOUCHUI.

WucTpyKiuu, CIeAyoNye Mocie HHCTPYKINE BPpOCUTE, HE BHIMOIHIIOTCI. BMeCTo 3TOro yrpapieHue nepenaéres B
CeKINI0 00pabOTKK MCKITIOYECHHUH, PAaCTIONOKEHHYIO B Orpkaiimem oObpemMiromeM coctaBHOM Oioke. Eciu takoit 0ok
OTCYTCTBYET, BHIITOIHEHHUE TIPOTPAMMBI OyIEeT 3aBEPIIICHO C KOIOM -1.

Ecmu mapaMeTphl MCKIIIOYEHUS WM TEKCT COOOMmIeHHs 00 ommOke ObLIM MOAM(UIIMPOBAHBI B CEKIMU 00pabOTKU
UCKITIOUCHUIT, TO UCKITIOUeHHEe OyIeT BOCCO3aHO C HOBBIMHU 3HAUCHUSMH.



Ecnn-to-uHave — yCclioBHOEe BeTBJIeHUue

OTta HHCTPYKIHA HPUMCHACTCS AJI BBIIIOJHCHUA TEX WIW UHBIX ,HeﬁCTBI/Iﬁ B 3aBUCUMOCTHU OT HCKOTOPOI'O YCJIOBHA.

I/IHCprKHPl}I Ha4YMHACTCS KIIFOYEBBIM CIIOBOM €CJIN, IT0CJIE KOTOPOTO JOHKHO OBITh YKa3aHO YCJIOBHE — 3HAUYCHUE U
BBIPAXKCHUC JIOTHUYCCKOTO THUIIA. Z[anee CJICAYCT KIIFOUCBOC CJIOBO TO, 4 3@ HUM — POBHO OJHA MHCTPYKLHA, KOTOpas
6y/:[eT BBIIIOJIHEHA B TOM CJIy4ac, €CJIM YKAa3aHHOC yCJIOBUC UMCCT UCTUHHOC 3HAYCHUC.

I[anee MOXKET CJICAO0BATh 3HAK «;», 00 KIIF0YEBOE CIOBO MHad4de, a 3a HUM emé POBHO OJHA MHCTPYKLUA U 3HAK « ;.
Ota TMTOCIEIHAA NHCTPYKITHA 6y;[eT BBITIOJTHEHA B TOM CJIy4ae, €CJIN YKa3aHHOC YCIIOBUE UMECT JIOKHOE 3HAYCHUE.

B o0oux cimydasx poBHO OlHa HHCTPYKIUS MOXET IPEICTABIATh COO0I COCTaBHOM OJIOK, COIEp Kaliii CKOJIBKO YTOIXHO
MHCTPYKLUH.

HaygaJjio
ecim A < B TO
BuiBeCcTU ("A MeHbme B.");
eciim H < M TO
BeiBeCcTM ("H MeHbme M.")
yHadve HadaJlo
BelBeCcTHU ("H GoJsble miam paBHO M.");
ecim H > M 10 BEHBecCcTM ("Bcé-Takmu Oosbume.") ;
KOHell;
KOHell;

Ecnu tpeOyercst mepebparh HECKOJBKO YCJIOBHH TMOAPSA, TO MHCTPYKIMHM BETBICHHS MOXHO pacrojararbh JApYyr 3a
JIPYTOM:

HayaJo
ecim mMmsa = "llera" To BuBecTu ("¥Y3Haw Opara lleto!")
nHaue eciu mMsa = "Bacsa" To BeBecTHu ("Y3Hao OpaTa Baco!")
yHaue ecyu uMmsa = "Kojsa" To BeBecTHU ("Y3Haw OpaTa Kojmo!")

yHadve BeBeCcTU ("UTO-TO He y3Ham...");
KOHEelLL;

3nech AEHCTBYET MPaBUIIO: KaXJI0€ MHaue OTHOCHTCS K ONkaillieMy ecmu, pacliojoKeHHOMY BBIIIE IO TEKCTY

HCXOOHOI'0 Koaa.

Bo muorux HOZ[06HI>IX Cllydasix 6yz[eT yz[06Hee BOCIIOJIB30BaTbCA PIHCprKlIPIeﬁ MHOT'OBapuaHTHOT'O BLIGOpa.

BbI6Op-U3 — MHOroBapuaHTHbIW BbIOOp

OTta HUHCTPYKOHUSA NPUMCHACTCA MJISI BBIMIOJHCHUSA TEX WM UHBIX ZleﬁCTBHﬁ B 3aBUCHUMOCTH OT B},160pa 3HA4YCHUA U3
HECKOJIBKUX MPEAYCMOTPEHHBIX BaApUAHTOB.

WHcTpyKnnst HauMHAETCA KIIOYEBBIM CIIOBOM BHOOP, 3a KOTOPBIM CIEAYET BHIOMpaeMoe 3HaUCHHE — OyKBaJIbHOE
3HAYEHHE WM BBIpAKCHHE MPOCTOTO THIA. 3aTeM, €CIIM BhIOMpaeMoe 3HaueHHE MMEET THUIl APpOo6HOe WM MOMEHT,
MOXKET CIIEA0BATH KIIOUEBOE CIOBO TOWHOCTH, a 32 HUM KOHCTAHTHOE BBIPaKEHHE IPOOHOTO THIIA, OTMPEEISIONEe
TOYHOCTb CpaBHEHus. Jlajee clIeyeT CIOBO M3, a 332 HUM TeJI0 HHCTPYKIUH U CII0BO OKOHYaHME.

Teo MHCTPYKIMU COCTOUT W3 OZHOTO MJIM HECKOJIBKHX ONHMcaresel BapraHTa BeIOopa. Kaxislit onmcarens HaunHaeTCs
C HepeyYHsl NOAXOMAIINX 3HAYEHUH, TEPEUNCICHHBIX 4epe3 3alAaTylo, Jajee CledyeT 3HaK « :», a 3a HUM POBHO OZHA
MHCTPYKIUS U 3HAK « ;». JTa HHCTPYKIUS OyAET BBIIOJIHEHA B TOM Cllydae, €ClIM JaHHBIN BapHaHT BbIOOPA OKaXKeTCs
MOAXOMSIIMM. MHCTPYKIMSI MOXET MPEACTaBIsATh cOOOH COCTaBHOW OJIOK, ColepKallnii CKOIBKO YTOIHO BIIOKEHHBIX
MHCTPYKLUH.

[TepeueHb MOAXOAATIMX 3HAYCHUA MOXKET COCTOSATh M3 OYKBaJbHBIX 3HAYCHU UM KOHCTAHTHBIX BBIpaXKEHHH. BapuaHT
BEIOOpA CYMTACTCS MTOJXOASIINM, €CIIA BRIOMpacMOe 3HAYCHNE TOYHO COBIAIAeT C OJHUM U3 3HAYCHUH, TEPEUHCICHHBIX



B Ommcarene BapuaHTa (APOOHBIC 3HAYCHHWS W MOMEHTHI JOJDKHBI COBIIAQJATh C YKa3aHHONW TOYHOCTHIO). Temo
WHCTPYKIIMHU BEIOOPA HE MOXKET COAEP)KaTh HECKOIBKHUX OMHCcAaTelNell ¢ COBMAAAONIMMH 3HAUCHHUSIMU.

B IIOCICAHEM U3 oIMcareleii BMECTO NepeHUHs MOAXOAAIMNX 3HAYEHUH MOXKHO YKa3aTb KJIHOYEBOC CJIOBO MHaA4e (663
}IBOCTO‘II/IH). Taxkoit onucarenb 6y)1eT CUHUTATbCA NOAXOAAIIMM B JIFOOBIX Cllydasix, €CJIM BbBIIIC HE HAIIJIOCh HHUKAKOIO
ApYyroro noaAXOoAAIICTro OnucaTeis.

nporpamMa llpumep;
nepeMeHHasa
VMsS: CTpOKa;
HaygaJjio
coobumTh ("BBeguTe mMmdg: ") ;
BBECTU (MMS) ;
BEIOOD MMA U3

"[lersa": BeBecTuU ("¥Y3HaW0 Opara letwo!");

"Bacsa": BmBecTHu ("¥Y3Haw Opara Baco!");

"Kogya": BeiBecTM ("¥Y3Hawo Opara Koswo!");

"Onsa", "IDama", "Buxa": BoBecTu ("Y3HaWo cecTpéHKy!");
"Taua": eeiBecTu ("llpumBer, Taua :)");

yHauve BuBecTU ("UTO-TO He y3Ha...");
KOHell;
OKOHUYAaHME .

nporpamma Eméllpumep;
nepeMeHHasa
N: mpobuoe = 0.345;
Hadajo
BEIOOP N TouHOoCcTe 0.09 m=3
0: BeiBecTM ("Hysp") ;

0.1: BumBecTu ("OmHa mecarasa");
0.2: BuBecTu ("IBe mecatux");
0.3: BeBecTu ("Tpu mecarTwx"); // coBHaméT C yKa3aHHOM TOUHOCTHIO
0.4: BeiBecTu ("UeThlpe necatTwex") ;
KOHell;
OKOHYAaHME .

I[J'ISI BI)I60pa W3 3HAYCHHH THUIIA npoﬁnoe njin MOMEHT MOXHO YKa3aTb TOYHOCTbL CpaBHCHUS. Ecmn YKa3aHa
HCHYJICBAsI TOYHOCTb, TO BapHUAHT BLI60pa 6y/:[eT CHUTATBCA NOAXOAANIUM, €CIM MOAYJIbL Pa3sHOCTU yKaSaHHOﬁ
KOHCTAHTBI 1 BH6I/IpaeMOFO 3HA4YCHHUA HC NPCBLIIIACT YKa3daHHOI'O 3HAYCHUA TOYHOCTH.

Ilpumeuanue: crnepyer ObITH OCTOPOXKHBIM IPH HCIONB30BAaHUKA 3TOW HHCTPYKIUH C JAPOOHBIMH YHCIaMHA H
MOMeHTaMu 0e3 ykasaHus TOuHOCTH. CpaBHEHHE BEIICCTBECHHBIX YHCE HA TOYHOE DPABEHCTBO MOXKET JaBaTh
HEMpeICKa3yeMbId Pe3yIbTaT B 3aBUCHMOCTH OT OIIEPAlMOHHON CHCTEMBI M alllIapaTHOTO 00CCIICYCHUSI.

NMoBTOPUTBL-pa3 — NPOCTOU LUK

Ora UHCTPYKIMS NpeHA3HAuYCHA ISl BBIMOIHEHHSI OJJHAX U TeX Ke AeHCTBUIl HeCKollbKo pa3. KonndyecTBo NoBTOpeHuUit
(uTepanmii) MUKIIa BEIYUCISETCS 3apaHee.

WHCeTpyKuMs HauuMHAEeTCsl KIOYEBBIM CIIOBOM MNOBTOPMTB, 3a KOTOPBIM CIELYET ILEJIOUUCICHHOE BBIPAKEHUE,
OIIpeAeIAoNIee KOMMUECTBO WTepanuii nukina. [locme storo crmemyer cioBo pas (Wi pasa) U POBHO OAHA
UHCTPYKILIUS, COCTABIIAIONIAs TeJIO IUKIA. Telo IUKIa MOXKET ObITh COCTABHBIM OJIOKOM, COAEPKAIIUM CKOJIBKO YIOIHO
MHCTPYKLUH.

nporpamMa llpumep;
HayaJjo

noeTopuThk 10 pas BuBecTu ("A"); // Oymer BeBemeHO AAAAAAAAAA
OKOHYAHME .



3HaquI/Ie, OMPECACIIAOIICC KOJINMYECTBO HTepaHHﬁ, BBIYUCIIACTCA OAWH pa3 MNEpEd HadajloM IHKJIA. DTO 3HaYECHHE
JOJIPKHO OBITh MOJIOXKUTCIBHBIM, HHAYC TCJIO IUKJIA HC 6y)1eT BBITIOJTHEHO HHU pasy. HN3MmeHeHue B Teile IUKIA KaKHX-
6o JAHHBIX, OT KOTOPbIX 3aBUCUT 3TO 3HAYCHUC, HE HpI/IBe,I[éT K UBMCHCHHUIO KOJIMYCCTBA HTepaHHﬁ.

Brimonnenne HUKJIa MOXHO HOpEpBaThb HHCprKHI/Ieﬁ npepearTs. HHCprKHI/IH OPOOOJIKNUTE I[PCPLIBACT TCKYIIYHO
UTCPpAlIHIO IUKIA U HCMCAJICHHO HAYMHACT CICAYIOUIYO — IIPU TOM YCJIOBHH, YTO KOJIHUYCCTBO I/ITepaI_[I/Iﬁ eme He
JOCTHUTITIO MAKCHUMAaJIbHOI'O 3HAYCHU .

OnA-oT-00-LUKN — LUKI CO CYHETYUKOM

OTa WHCTPYKIWA NMpeHa3HAuYCHA AJIs BBITOJHEHHS OMHNAX U TEX e ACHCTBUI HeCKONbKO pa3. KonmndecTBo noBTOpeHNMit
(uTepanuil) NUKIA BEIUUCIACTCS 3apaHee. B Tene mukna 1ocTynHa LelouuciIeHHas epeMeHHasi — CU€TUuK, 3HaueHue
KOTOpOH yBeJIMUMBaeTCsl (MM yMEHBIIAETCs) Ha | 1mocie KaXI0i nTepatuy HUKIIa.

WHCTpyKUns HaYWHACTCA KIFOYEBBIM CJIOBOM AJISIT, 32 KOTOPHIM CIIEAYeT MMsI IepEeMEeHHON — cuérumka Iukna. [lamee
clelyeT CIOBO OT, 3a HHUM BBIPpaXKECHHE, ONpEIesiollee HadallbHOE 3HAYeHHE CuéT4yHhKa, a 3aTeM CIOBO JO U
BEIpOKEHHE, OMpEACIAIoNiee KOHEYHOE 3HadyeHHe cuérumka. [locie 3Toro ciemyer CIIOBO LMKI W POBHO OnHA
WHCTPYKIIUS, COCTABIISAIONIAs TEI0 IUKIA. Teno IUKIa MOXKET OBITh COCTABHBIM OJIOKOM, COIEPIKAIIUM CKOJIBKO YTOJTHO
HHCTpyKLUH. Ilepen c10BOM LMKJIT JOIYCKAETCs CIIOBO OBpaTHBIA.

CYETYMKOM LMKJIa MOXET OBITh TOJIBKO JIOKAJIbHAS TIEPEMEHHasl IeJI0T0 TUIIA: OHA JIOJDKHA OBITH OOBSIBIICHA B pasJerne
OIIpeAeIIeHNH TOH MPOrpaMMBbl WIIM TOIIPOTPAaMMBI, B TeJle KOTOPOH BBIIMOJHSETCS NUKI. BhIpaXkeHHsI HadyalbHOTO W
KOHEYHOI'0 3HAUYCHUS CUETUMKA JOJKHBI BO3BpallaTh 1IEJI0€. 3HaYeHMS FTUX Bblpa)KeHI/Iﬁ BBIYHCIIAIOTCA OAWH pa3 Mepeq
nepBoﬁ HTepaunei/i UKJIa. H3meHenue B Tene OUKIa KaKI/IX-J'II/I6O JAHHBIX, BJIUAIOIINUX HA 3HAYCHUS ITUX Bblpa)KeHHfI,
HE NPUBEIET K U3MEHEHNIO KOJIMYECTBA UTEPALIUI.

nporpamMma Ilpumep;
nepeMeHHas
LIBETa: MACCUB LEJEIX;
1: Lejoe;
Hayajo
nnuHa (uBeTa, 16);
ong u or 0 mo 15 umki uperalu] := 1
ninsa 1 oT mnmHa (uBeTa)-1 mo 0 oBpaTHBIM LMKII HadaJlo
uBeTd®oHa (uBeTa1]) ;
BeIBeCcTHU ("IIB", cTpoka (1)) ;
KOHEII;
OKOHUAaHME .

Ilepen mepBoil mTepanuell CUETUMKY LUKJIA NPUCBAMBACTCS HAYAIBHOE 3HAUEHHE. 3aTEM BBITOIHIAETCA TENO IUKIA.
ITocne 3Toro 3HaYeHNE CYUETUYNKA YBEIUIUBACTCS HA |, U TEJIO IIUKIIA BRIMOIHACTCS CHOBA. TaK MPOMCXOIUT JI0 TeX IOp,
MOKa 3Ha4YeHHEe CYETYMKA MEHbIIEe WM PaBHO KOHEYHOMY 3HadeHuio. [locime 3Toro muki 3aBepuiaeTcs, U HAYWHAIOT
BBITIOJTHATHCS HHCTPYKIUH, CIEAYIOIINE MOCIE IUKIIA.

3HaueHUe NMEePEMEHHON-CUETUNKA [IUKIIA MOXKHO MEHSTh B Tel€ LMKIA, HO 3TO HE MPUBEAET U3MEHEHUIO KOIMYECTBA
nrepauuil. IlepeMeHHas-CUETUMK COXPAHUT NPUCBOCHHOE €i 3HAYEHME 10 KOHLA TEKylleld WTEpaluH, IOCIE Yero e
OyzeT MPUCBOCHO CIEAYIOLIEE 3apaHee BHIYMCICHHOE 3HAYEHHE, TaK YTO Ha BXOJE B KAXKIYIO CIEAYIOLIYI0 HUTEpPalUIO
cuérymk OyneT nMeTh 3HaUeHKE Ha | Oopliee, YeM Ha BXOAE B MPEABIIYIIYO.

Ecaun nauanbHOE 3HAaUEeHKME CUETYHKA OOJIBIIE KOHCYHOI'O, TCJIO ITUKJIa HE 6y,Z[€T BBITIOJTHEHO HU pa3y. Ecnu naganeHOE 1
KOHCYHOC 3HAYCHHU PaBHBI, TCJIO HHUKJIA 6y)IeT BBITIOJIHEHO OAWH pas.

Ecnu mepen KITFOYEBBIM CJIOBOM LIMKJII YKA3aHO CIIOBO OBPATHENA, TO LUKJ BBIIONHSAETCS B 0OpaTHOM TOPSIKE: MPH
KKJIOM WTepaluHd 3HaYeHUE CUETUMKA yYMEHbBIIAeTCs Ha eIuHuIy. B 3ToM ciydae HauajlbHOE 3HAYEHUE CUETUYMKA
JIOJDKHO OBITH OOJIBIIE WM PABHO KOHCYHOMY.



BrinonHeHne LuKiIa MOXXHO NpEpBAaTh MHCTPYKUUEH mpepBaTh. MHCTPYKINSI NPOLOJIKUTE IPEPHIBAECT TEKYLIYIO
UTEPALUIO LUKJIAa U HEMEUICHHO HaYMHAET CIEAYIOLIYI0O — IIPU TOM YCIIOBUH, YTO CYETUUK €IIE HE PABEH KOHEYHOMY
3HAYEHHUIO.

[Tocne BbIXoJa M3 LMKIIA NEPEMEHHAA-CUETUUK COXPAHSET 3HAYCHHE, NIPUCBOCHHOE €l Ha IMOocleqHEeN BBINOJIHEHHOMN
UTEPALIUU.

Ansi-KaX[oro-UuKn — LUKN nNo Habopy AaHHbIX

OTa WHCTPYKUIWS MpedHa3HaueHa s BBIOJHEHUS OOHWX M TEX jKe JCHCTBHHA IS KaXIOTO 3JIeMeHTa m3 Habopa
nMaHHBIX. HabopoM MaHHBIX MOXKET CITy’)KUTh MAacCHB, CIIOBaph WM CTPOKAa — B ITOCIIEAHEM CITydae SJIEMEHTOM Habopa
SIBIISIETCSL KQX/IbI CUMBOJI B CTPOKE.

WNHcTpyKkuys HauMHAETCs KIIOUYEBBIMM CIIOBAMU OIS KaXLGoOI'o, 32 KOTOPBIMHU CJeAyeT UM NEpEMEHHON-uTeparopa.
[epeMenHas-UTEpaTOP MOKHA OBITH OOBSIBICHA B JIOKAJTHHOM 00TaCTH BUIUMOCTH — T.€., B pa3/ieie ONpeIeIICHIA TOH
MPOrpaMMBbl UM TOAMNPOTrPaMMBbl, B TeJie KOTOPOU BBITTOTHSIETCS LIUKII.

[anee cienyer KII04eBOE CIIOBO M3 M UM IEPEMEHHOM, colepxKalieil Habop JaHHBIX — CTPOKY, MACCHB WIIH CIIOBaph.
ITepen cioBOoM M3 JIOMYCTHMO CJIOBO OT, a 32 HUM BBIpa)KCHHUE, ONpEJeNsioNlee HadyaJbHYIO MO3UIMI0 UTepaTopa B
Habope TaHHBIX.

3areM cieayeT CIOBO LMKJ W POBHO OJHA WHCTPYKIHS, COCTaBIISIONIAS TEJNO IMKJIA. Telo IuKiIa MOXeT ObITh
COCTaBHBIM OJIOKOM, COJEPIKaIlUM CKOJBKO YTOAHO WHCTpyKuumid. Ilepen ciioBOM IIMKII JIOITyCKaeTcsi CIIOBO

o6paTHEIA.

Jl1st MacCHBOB M CTPOK IEpEMEHHAsA-UTEePaTOp AOJDKHA OBITH 1IEIOYUCICHHOro TUna. J{jis MaccuBa OHa 03Ha4aeT HHIEKC
JJIEMEHTa B MacCHBE, a JUIA CTPOKH — HOMeEp 0aiiTa B CTPOKE, C KOTOPOTO HaYMHAETCSI OuepeaHoil cuMBoi. BalTel B
CTPOKE M 3JIEMEHTHI B MACCHBE HyMEPYIOTCS HaYWHAs C HYJIS.

g cnoBapeil TUII mepeMEeHHOM-uUTeparopa IOKEH TOYHO COOTBETCTBOBATh THITY KIIIOYA CIIOBApS — MPH KaXKAoi
UTepaluy IHKIJIa 3TOH NIepeMEHHOM MPUCBAaNBAETCS OYepEIHOE 3HAUCHUE KITI0Ya.

nporpamma HukialloCTpoke;
IepeMeHHbe
B: wemnoe;
C: crTpoka;
CMB: CMMBOJI;
HayaJo
coobumTh ("BeeauTe cTpoky: ")
BBecTu (C) ;
g kKaxmoro B m3 C LMKII Hayallo
cvmB := C[B];
BeiBeCcTM (B, ": ", cmB, HC);
KOHell;
OKOHYAaHME .

nporpamMmMma HukilloMaccuBy;
IepeMeHHbe
M: mMaccmp CTPOK;
kBO, K: UeJmle;
HayaJjio
coobumTh ("BReguTe koJmyecTBO: "),
BBECTU (KBO) ;
namHa (M, kBO) ;
s kaxmoro K m3 M LMKII HauvaJio
coobumuTh ("BBengure saemenT ", K, ": ");
BBecTu (M[K]) ;
KOHelLl;



coobumTh ("3HaueHMs B oOpaTHOM nopsanke:", HC);
onsa kaxnoro K m3 M ob6paTHem uuky BeleecTu (M[K], HC);
OKOHYAaHME .

nporpamMa HukinlloCioBapo;
IepeMeHHEe
C: CTpoOKa;

CJI: CJIOBapb CTPOK KJIOY CTpoOKa = {
"VBaHOB" : "lVBaHOB lBaH MeaHoBMU",
"IleTpos" : "Ilerpor II€rp IleTpoBmMu",
"Cunmopor" : "Cunopor Cunmop Cumoposuu",
"HukosaeB" : "Hukosiaer Hwmkojsam HwukojaeBuu'",
"3axapos" : "3axapor 3axap 3axapoBuu"};
Ha4vaJlo

oJa kKaxmoum ¢ m3 ¢y or "H" uwmka BumBecTu (cii[c], HC);
OKOHYAaHME .

BI)Ipa)KeHI/Ie, CJICAYIOUICC 3a KIIHOYCBBIM CJIOBOM OT, OHPEACIIACT TOT DJIEMCHT Ha60pa JaHHBbIX, C KOTOPOI'o HaA4YHETCS
OUKII. Twun 3HaYeHNs 3TOrO BBIPpAXKCHHUA JOJHKEH COOTBETCTBOBATH THUITY nepeMeHHoﬁ-HTepaTopa.

° I[J'ISI CTPOKHM — BBIPpAKCHUEC MOOJLKHO BO3BpallaTb HEJI0C YUCIO, O3Ha4darolee HOMEP OaiiTa B CTPOKE,
COOTBCTCTBYIOLICTO HAYa 1y CUMBOJIA, C KOTOPOT'O HA4YHETCS UK.

e JIist MaccuBa — BBIP@XEHHUE JOJDKHO BO3BpAIIATh IIEJI0€ YHCIIO, O3HAYAIONIee WHAEKC AIIEMEHTa MAacCHBa, C
KOTOPOT'0 HaYHETCS LIUKIL.

e JIs cnoBaps — €CJIU B CI0Bape €CTh KIII0Y, PaBHBIN 3HAYEHUIO BBIPAXKEHUSI, TO IIUKJI HAYHETCS C 3TOT0 KIII0Ya.
Ecmu Takoro kiro4a HET, TO UK HAYHETCS C ONMKAMIIEro CICAYIOMICTO 3HAYCHUS KJIFoYa: MPSAMOU MUK C
Omkaiimrero OONBIIETO 3HAUYSHIS, @ OOPATHBIN IIUKII C ONIMHKANIIIero MEHBIIIETO 3HAYCHNUSI.

Ecnm nepen KiFo4eBbIM CIIOBOM ILIMKJII YKa3aHO CJIOBO OBpPaTHENA, TO LUK BBINOIHAETCS B 00paTHOM HOPSIKE:
e Jlns cTPOKHM — CHUMBOJIBI IIEPEOUPAIOTCS OT KOHIA CTPOKU K Hayary.
e Jlnsg MaccuBa — 3JIEMEHTHI TEpeOnparoTcst OT OONIBIIETO MHAEKCA K MEHBIIEMY.
e Jlna cioBapst — KITIIOYH 11epeOHparoTcs B MOPSIIKE yObIBaHUSL.

BeinonHeHne LuKiIa MOXXHO NpEpBAaTh MHCTPYKUUEH mpepBaTh. MHCTPYKINSI NPOLOJIKUTE IPEPHIBACT TEKYLIYIO
UTEPALMIO [UKJIA ¥ HEMEJICHHO HAYMHACT CIEAYIOLIYI0 — IIPU TOM YCIIOBHH, YTO LMK €I He AOMEN 0 KOHLA
Habopa JaHHBIX.

3HaueHne nepeMeHHoﬁ-HTepaTopa MOXXHO MCHATH B TCJIC IHUKJIA, HO 3TO HC HpI/IBel[éT HU3MCHCHHUIO KOJIMYCCTBA
HTepaHHﬁ. HepeMeHHa;{-I/ITepaTop COXPAaHUT NPUCBOCHHOC eH 3HaYCHHE J0 KOHIIa TCKyH.[eﬁ uTepanuu, nocjic 4ero e
6y,E[CT MMPUCBOCHO CIICAYIOIICC 3apaHeC BbIYMCIICHHOC 3HAYCHUC.

ITocne BBIXOMA W3 IMKIIA TIEPEMEHHAS-UTEPATOP COXPAHSACT 3HAYECHHUE, IPUCBOCHHOE €l Ha IOCJIEIHEH BBHITOIHEHHOMN
WTEpALUH.

Ilpumeuanue: momudukanys Habopa JaHHBIX B Telle IUKIa — J00aBICHWE WIM YAaJCHUE 3JIEMEHTOB MAaCCHBOB U
cloBapeil, BCTaBKa M yJalleHHEe CHUMBOJIOB CTPOKM — MOXET NPUBOAWTh K HEKENATEIbHBIM IOCIEACTBUSIM: K
BO3HHUKHOBEHHIO UCKJIFOYEHHH, HEMIOJIHOMY 00X0/1y Habopa JaHHbBIX U APYTUM HENPHUITHOCTSM.

FIOKa-LWIKn, UMKI-NOKa — UUKI C yCclioBUem
B Knayce ecThb iBe pa3sHOBMIHOCTHU YCJIOBHOTO HUKJIA: IUKJI C TIPETYCIOBUEM U UK C TOCTYCIOBHEM.

L[I/IKJ'I C IpeaAyCJIOBUEM HAYMHACTCA KIIFOYEBBIM CJIOBOM ITOKA, 34 KOTOPBIM CJIICAYCT BBIPAKCHHUE JIOTHUYCCKOI'O THIIA,
CJIOBO IIMKJI, TCJIO IUKJIA U 3HAK «;».

I_[I/IKJ'I C MOCTYCJIOBUEM HAQUUHACTCS KIIFOUYEBBIM CJIIOBOM LIMKJII, 38 KOTOPBIM CJIIEAYET TEJIO IUKJIA, a IMOCJIE HEro CIOBO
IIO0KAa, BbIPAKCHUEC JIOTUYCCKOT'O THIIA U 3HAK «;».



TenoMm nukia B 000WX Clydasx JO/DKHA OBITh POBHO OHA WHCTPYKIUS, B T.4. 9TO MOXET OBITh COCTaBHOW OJIOK,
coZiepIKaIIyid CKOJILKO YTOTHO WHCTPYKIIUH.

epeMeHHas
n: mpobrHoe = 0;

Hayajo
nmoka O < 10 mmka g += 1.5;
UMKJI 0 —-= 1.2 noxka nm >= 0;

OKOHUAHME .

s nukna ¢ mpenyclioBUEM 3HAUEHHWE JIOTMUYECKOTO BBIPAXKEHMsI BBIUMCISIETCS Iepen InepBoi utepauueil. Eciu
YCIIOBHE JIOXHO, TEJIO IWKJAa HE BBINOJIHIETCS HHU pasy, a yIpaBlIeHHE NepenaéTcsi MHCTPYKINH, CICIYIOMEeH mocie
nukna. Ecnu ycnoBue MCTHHHO, TE€IO LMKJIA BBIMNOJIHAETCS, MOCHE YEero CHOBA BBIYMCISAETCS 3HAYEHHE JIOTHUECKOTO
BBIPQ)KEHUS, U TaK MIPOUCXOIUT JI0 TEX MOP, OKA 3HAYECHUE BBIPAXKEHUS HE CTAHET JIOKHBIM.

Teno muKma ¢ MOCTYCIOBHMEM BBIIOJHSETCSA MO MeEHbIIEH Mepe oamH pa3. [locime 3TOro BBEUMCISAETCS 3HAYCHUE
JIOTHYECKOTO BBIPAKEHUS, M €CIIM OHO MCTHHHO, TEJIO ITMKJIA BBITOJIHACTCS CHOBA. TaK MPOMCXOAWT IO TeX MOp, IOKa
3HAYEHHUE BBIPAXKEHUS] HE CTAHET JIOXKHBIM, IOCJE 4YEro ympaBieHHE MepenaéTcsi MHCTPYKIMH, CIEAYyIolIed mocie
LKA,

BeimonHeHNe nMKIa MOXKHO MpepBaTh MHCTPYKIHEH mpepBaTh. MHCTPYKINS OPOROIIXMTE IPEPHIBACT TEKYIIYIO
UTEpAlMI0 IUKJIA W HEMEIICHHO IIEPEeXOANT K CIEAyIomed NpOBEpKE YCIOBHUS, IOCIe KOTOpOH IMKI JHOO
MpOoJoJIXKaeTCs, TM00 3aBepIacTCs.

MpepBaTb — NpepbiBaHUe LUMKNa

3Ta I/IHCprKHI/IH 3alIUCBIBACTCA KIJIFOYCBLBIM CJIOBOM npepBaTb. OHa HpeprBaeT BBIIMTOJIHCHUEC ITUKIJIA: I/IHCprKLII/II/l B
Tele NWKJa, CISNyIoIne Mocie He€, He BBIIONHAIOTCSA, M yIpaBleHHEe HEMEIJICHHO Nepenaércs K Ommkanmmen
cJeIyIoed HHCTPYKLUUHU TIOCIe [UKIA.

Ecnu B Tenme mukia €cTh COCTaBHOMU 6J'IOK, HUMEIOIINHN CEKITUIO HarnocJegokK, U B 5TOM O70Ke ObLTa BBIMTOJIHEHA
HHCTPYKIMSA npepBaTh, TO UHCTPYKIHUU B CCKIINN HAIIOCJIeOOK 6yHyT BBITNIOJIHCHBI IIEPE/] BBIXOAOM U3 IUKJIA.

MpooomxnTs — NpepbiBaHUe UTepauun LmMkKna

Ota WHCTPYKIHA 3aIMCBIBACTCS KIIFOUEBBIM CIIOBOM INPOOOJIXUTE. Ona IIPEPBIBACT BBIITOJIHEHUE T€KyLL[CI>'I uTepannu
HOUKJIa: UHCTPYKOHMMU B TCJIC MUKIA, CICAYIONUE IOCIIC Heé, HC BBIIIOJIHAKOTCA, H 60 HEMCIVICHHO HA4YMHACTCA
cieayrouiasa urepamnus, 6o IUKJI 3aBEpIIaACTCA.

Ecmu B Tene OUKJIa €CTh COCTaBHO 6.]'[01(, I/IMGIOIIII/Iﬁ CCKIIMIO HAIIOCJIenoOK, U B 3TOM 01oke Oblia BBHIIOJIHEHA
HHCTPYKIHSA HOPOJOJIXMTEB, TO HHCTPYKIHHW B CCKIUHN HAIOCJIeOOK 6y[lyT BBITMIOJIHEHBI TIEPE 3aBCPUICHHUEM
HUTcpalunu.

BcTpoeHHas OMbnuoTeka

Knayc — ctaHaapTHasa 6mbnuoteka

Monyne Kiaye, cofepikaliuii OmpeIeieHUs] CTaHIApTHONH OMOMUOTEKH SA3bIKa, MOKIIIOYACTCS K KaXI0H mporpamme
aBroMaruuecku. OnpeeseHus U MOANPOrpaMMbl 3TOT0 MOAYIIS MO YMOJIYaHHIO AOCTYIHBI JIF000# porpamMmMme.



KoHcTaHTbI

KOHCTAHTEI
HC = ""NOINOA; // HOBas CTpPOKa
TaB6 = W09; // cuMBOJ Tab®yasuMu
BK = NOL; // CHUMBOJI BO3BpaTa KapeTKu
IIC = NOA; // CHMBOJI nepeBoma CTPOKM
Ko = N1A; // cuMBOJI KOHLa oania

KOHCTAHTEI
Munllesioe = -9223372036854775808; // MuHMMaJIbHOE 3HauYeHMe LeJIoro uYuciia
Mmakcllesoe = 9223372036854775807; // MakcuMaJIbHOE =BHadeHMe LeJIoTO d4ucia
Myullpo6uoe = 2.2250738585072E-308; // MuHMMaJbHOE 3HaYeHME IOPOOHOT'O UMUCIIA
Makclpobuoe = 1.79769313486232E308; // MakcuMajibHOE 3HaueHMe OPOBHOTO uMcCiia
Pi = 3.14159265358979; // 3BHaueHue uwucia [u
I = 3.14159265358979; // BHaueHme umcia Ilu

UcknioueHuns

B cranmaprHoii Oubiaroreke Kitayca onpeaeneHbl CaeIyONHe HCKITFOYCHNUS:

Oumb6kxaBBomaBrEBOgA

OmmbxaKonBepTaumm

HeBepHmmiMHOEKC
HeBepurniKiou
HeBepHEMICHUMBOJI
HeBepHoelMs
HepepnoeUncio
HeBepHemiTun
HeBepHEMCHMHTaAKCHUC
Oum6 xaBrIIONIHEHMST

BryTpeHHAssOummbKa

BO3HUKAET IPH OIMIMOKaX YTCHUS W 3alMCH JAaHHBIX B CTAHAAPTHBIE TOTOKU BBOJIa-BbIBOJA
win aiiniel, py HEYCIEIHOM 3aBeplIeH!H (YHKLUI yrnpasieHus (aiiaMu U B APYTUX
MOJOOHBIX CITydasiX.

BO3HHKAET IIpU OMUOKax IpeoOpa30BaHus 3HAUCHHUI 13 TEKCTOBOTrO (hopMara B JBOUYHBIIN
u 00paTHo.

BO3HHKAET IPHU 0OpaIleHIH K HECYIICCTBYIOMEMY HHICKCY B MAaCCHBE.

BO3HHKAECT IPU OOpAIlCHIH K HECYIIECTBYIONIEMY KIIIOUY B CJIOBape.

BO3HHUKAET TIPU OIMNOKaX, CBA3aHHBIX ¢ 0OOpaIeHneM K HEBEPHOMY 0aiiTy B CTpOKeE.
BO3HHKAET IPHU OOpaIleHIH K HECYIIECTBYIONIEMY HISHTU(DUKATOPY.

BO3HHKAET MU OIMIUOKAX, CBI3aHHBIX ¢ 00pa0OTKO# TPOOHBIX YUCEI.

BO3HHKAET IPH OIINOKAX, CBI3aHHBIX ¢ HECOBMECTHMOCTHIO THUIIOB JaHHBIX.
BO3HUKAET IPH CHHTAKCHYECKUX OIITHOKaX.

MPOYHE OMMOKH IPOrPAMMBI HITH OTIEPAIIMOHHOMN CUCTEMBI.

ommOKHY, JOMyIIeHHbIe pa3paborunkamu Kinayca. Ilpu BOSHHKHOBEHMHM TakoOd OIIMOKH
aBTOpEI OymyT OmaromapHBI 3a J00aBICHHE COOOMICHHS O TpoOieMe B PEImo3UTOpHI
npoekra. 3apaHee cracuoo!

Bce mnpemonpenenéHHble HCKIIOYEHHS HE NPUHUMAIOT TapaMeTpoB. [IporpamMmucT MOXeT co3naTh Jo0oe U3

NEPCUNCICHHBIX HUCKITFOUCHHUH 110 CBOCMY YCMOTPCHHUIO.

BasoBbiV BBOoA-BbIBOA

OcoOeHHOCTH TIOBeJIeHUsT (DYHKIUI BBOJIA-BBIBOJA MOTYT Pa3jin4aThCs B 3aBUCHMOCTH OT peajM3allid TepMUHala,
HCIIONIb3YEMOTO JUISl 3aITyCKa IPOTPAMMBI.

lNpouedypa ebieecmu()

npouenypa BelBecTHU (Bx aprl0, aprl, apr2, ...);



BreBoAMT 3HauyeHHs, NMepelaHHbIE B MapaMeTpax, B CTaHAApTHHIM MOTOK BBIBOAAa. [l0 yMON4aHHIO MOTOK BBIBOAA
HalpaBJieH Ha 3KpaH TepMHHAJTa, HO OH MOXET OBITh NepeHa3sHaYeH CPECTBAMHU ONEPALIMOHHONW CHCTEMBI IIPH 3aITyCcKe
MPOTPaMMBI.

JomyckaeT r000€ KOJMYECTBO IMApaMETPOB TMPOCTHIX THIOB. llepem 3amuchi0 B TIOTOK 3HAYCHHUS IIapaMeTpoOB
MpeoOpa3yIoTCcs B CTPOKOBBIE TIPSIMBIM MPUBEICHUEM THIIA.

ITpu ommOkax MOXeT BBI3BIBATh UCKIIIOUEeHHE OumbkaBeomaBrBOAA.

Ilpumeuanue: s iepeBosia CTPOKH HYKHO Iepeaarh B mapamerpe cumBoin LF (MOA) v koHcTaHTy HC.
lMpouyedypa coobw,ume()
npouenypa coobumrs (Bx aprl0, aprl, apr2, ...);

BriBoauT 3HaueHMsI, IepeaaHHbIe B TapaMeTpax, B CTAHAApPTHBINA MOTOK coo0meHwi 06 ommoOKax. [lo ymMmomdanuio 3ToT
MOTOK HaNpaBJieH Ha 9KpaH TEPMHHAJIA, HO OH MOXET OBITh MepeHa3Ha4eH CPEACTBAMH OINEPallMOHHOM CHCTEMBI IpH
3aIycKe MPOrPaMMBl.

Jomyckaer mo0oe KOIMYECTBO MapaMeTpoB IPOCTHIX TUIOB. [lepex 3ammchl0 B MOTOK 3HAUCHUS IIapaMeTPOB
peoOpasyloTCs B CTPOKOBBIE MPSMBIM IIPUBEICHUEM THIIA.

[Tpm ommOKkax MOXKET BBI3BIBATh MCKIIOYeHNEe OumbxaBBonaBreOAa.

Ilpumeuanue: s nepeBoaa CTPOKH HY>KHO Iiepenath B mapamerpe cuMBoi LF (NOA) uimn koHcTaHTy HC.
PyHKyuss eeecmu()
byuxumsa BBecTu (BB apr0, aprl, apr2, ...): Lejoe;

YuTaeT 3HaUCHUS IEepelaHHbIX MapaMeTpPoB U3 CTaHIAAPTHOTO MOTOKA BBOJAA M BO3BpAlaeT KOIMUYECTBO NMPOYUTAHHBIX
3HaueHnil. Ecim 3HaueHus: Bcex mapaMeTpoB MPOYMTAHBI YCIEIIHO, TO (DYHKIMS BEPHET YHCIIO, PABHOE KOJIHUYECTBY
MepEeIaHHBIX TApaMETPOB.

Ilo YMOJ4YaHHUIO IOTOK BBOJAA IMPUHHUMACT IIOJIH30BaTeILCKUN BBOJ C KJIaBUATYPBhbI. B stom ClIydyac, €Clii B IIOTOKC HE
XBaTacT JAaHHBIX IJId YTCHUSA BCCX MEPCAAHHBIX MapaMeTpoOB, TO TCPMHUHAL 6y)1eT nepeBe,uéH B pC€XKuM BBOJIa, YTOOBI
IIOJIB30BaTECJIb MOI' BBECTHU HeO6XO}II/IMLIe JIAHHBIC 1 HAXKATh KJIaBUITY Enter.

ITotok BBOma MokeT OBITH HepeHa3HaueH Ha Galn mpu 3amycke mporpaMMbl. B stom cimydae ¢ynkmust Oyner
MIOCIIE0BATENHHO YUTATh JaHHBIE W3 (aiima, a ecnmm B (aiyle He XBaraeT JaHHBIX, TO HEJOCTAIOUIME MApaMETpPhI
OCTaHyTCsl HEITPOYUTAHHBIMU, U (PYHKIUS BEPHET KOIMUECTBO (DaKTHMYECKH TIPOYMTAHHBIX 3HAYCHHH.

IIpu BBI30BE (DyHKIMU €fi MOKHO Tepenarh Jr00e KOJIMYeCTBO MapaMeTPOB MPOCTHIX THUIIOB, 32 MCKIIOUCHHEM THIIA
o6eekT. [ KaXI0ro U3 MepefaHHbIX MapaMeTPOB, B 3aBHCUMOCTH OT €r0 THIA, (PYHKIHS BBHIITOTHSCT CICAYIOIINE
EHCTBHUSL:

*  CHMBOJI: CUHTBHIBACT M3 MOTOKA POBHO OAWH CHMBOJ M TPHCBAMBACT €r0 MEpeAaHHOMYy napamerpy. Ecim B
MIOTOKE €CTh HECKOJIBKO CHMBOJIOB, TO CUHTBHIBACTCS TOJNBKO TEPBBIM M3 HHX, a BCE OCTAJbHBIC OCTAIOTCS B
MOTOKE I MOCIEIYIOLEro YTeHus. B 3ToM ciydae U3 MOTOKAa CUMTHIBAIOTCS B T.4. CUMBOJBI OKOHYAaHHUS
CTPOKH, KOTOpBIE TEPMUHAJI 3alMChIBAET B IOTOK NP HAXATUH KiIaBuilu Enter.

*  Crpoxa: CUUTHIBaCT U3 IMIOTOKA BCE CHMBOJIBI BILIOTH JI0 OKOHYAHUS CTPOKH WJIM KOHITA TIOTOKA M TPHCBAaUBACT
MOJYYCHHYIO CTPOKY IepeaaHHoMy mapamerpy. OKOHUaHHEM CTPOKH cunMTaeTcs cuMBonl #0D, cumBon #0A
i komOuHarust #0D#0A. CumBoinbl #0D 1 #0A ymansioTcs U3 MOTOKA, HO HE MOMaAaloT B BO3BpaIaeMoe
CTPOKOBOE 3HAUCHHE.

* Ilenoe, IpooHoe, MomeHT, Jlornueckoe: mpomyckaeT HIyLIHe IpyT 32 IPyroM CHMBOJIBI OKOHYAaHUS CTPOKH,
npobenbl U Talbymsaiuu (#0D, #0A, #20, #09), ecnu OHM €CTh B Hayajle MOTOKA. 3aTeM CUMUTHIBAECT U3
MOTOKa BCE CHMBOJIBI BIUIOTh /10 OJNMKANILEro pasyiesuTess — npodena, Tadymsii, OKOHYaHUS CTPOKH HIIH



KOHI[a TTOTOKa — W TPUBOAMT IPOYHTAHHYIO CTPOKY K TpeOyemoMmy THIY NaHHBIX. IIpu 3ToM mpoOensl u
TaOyJsIIMH, PACIOIOKEHHBIC B MIOTOKE TOCIE MPOYUTAHHOTO 3HAYCHHS, OyAyT yAaJICHBI U3 MOTOKA, BILUIOTH 110
Omxaiitiero HerpoOeILHOTO CUMBOJIA MIIH [0 Hayasla CIeAyIOmed CTPOKH.

CumBonsl #04 u #1A cuuTaloTCS KOHIIOM IOTOKa. BCTpeTMB B NOTOKE JIIOOOH M3 3THX CHMBOJIOB, (YHKIHUS
IpeKpamaeT paboTy, TaK YTO 3HAYECHHS BCEX OCTABIINXCS MMAapaMETPOB IIPOUUTAHBI HE OYIyT.

@OyHKIMS CYMTHIBAET M3 IOTOKA POBHO CTOJIBKO CHMBOJIOB, CKOJIBKO TPeOyeTcsl [UISi 3allOJHEHHs BCEX IIepeaHHbBIX
napametpoB. Eciu monp3oBarens BBEN OOIbIIE JaHHBIX, 9€M HYKHO, TO JIUIIHHE CHMBOJIBI OCTAIOTCS B IOTOKE U OyIyT
MPOYMTAHbI P CIEAYIONIMX BbI30Bax (yHKIMU. Eciu QyHKIUS BbI3BaHAa 0€3 MapaMeTpoB, OHA CUUTHIBAET U3 MOTOKA
OJIHO CTPOKOBOE 3HAYECHHUE.

Ilpm ommbkax mnpeoOpa3oBaHWs 3HAUYCHWH M3 MX TEKCTOBBIX MPEACTABICHUH CO3MaéTCsl  HMCKIIOYEHHE
OumBxaKonBepTaumm, Npu OIKOKaxX YTeHus U3 ¢aiijaa — uckioueHne OumékaBeonaBeBoOAa.

Ilpumeuanue 1: YteHne u 3anuch 3HAYCHUH MOMEHTOB MOXET OBITh B3aMMHO HEOIHO3HAYHA, T.K. IPH IPHBEICHUH
MOMEHTa K CTPOKE TEKCTOBBIE NPEJCTABICHUS AAThl M BPEMEHH PA3IEILIIOTCS MpoOesoM. DTO MOXKET MPHBOIUTH K
HEOOXOIMMOCTH CUUTHIBATh MOMEHT B JIBa TapaMeTpa, PaclioiIOKEHHBIX YT 3a IPyroM — CHadalla JaTy, 3aTeM BpeMs
— U CyMMHpPOBaTh MOIYYECHHbIE 3HAUCHUS.

ITpumeuanue 2: He pekoMeHIyeTCS UCIIOIB30BATh 3Ty (DYHKIMIO B CKBOZHOM PEXHUME TEpMHHAIA, T.K. €€ OBEICHNE B
3TOM PEXHUME MOXKET OBITH HEOUEBUIHBIM.

Ilpumeuyanue 3: CrnenyeT ¢ OCTOPOKHOCTbIO KOMOMHHMPOBATH MOCHUMBOJIBHOE UYTEHHE IOTOKAa BBOAA C YTEHHEM
3HAYCHUH APYTUX THUIIOB. B Tex Cllydasx, Korjga mporpamma A0JKHa MPEAJIOKUTDH MTOJIb30BAaTCIII0 BBECTU C KiIaBUATYypPbl
OJIMH CHMBOJI M HaXKaTh Enter, peKOMEH/IyeTCsl CYUTHIBATH U3 TIOTOKA CTPOKOBOE 3HAYCHHE.

MaccuBbl

KoHcmpykyuu ecmb() u Hemy()

nepeMeHHasa
M: MaCCUB LEJBIX;
HayajJio
onmHa (M, 10);

ecau ecThb (M[10]) To BEHBecTu ("ma");
eciu Hery (M[10]) To BmBecTu ("Her"); // ©ymer BHBemeHO "HeT"
OKOHUAHUE;

OTH KOHCTPYKIMHU BBIISAAT Kak (DYHKIMH, HO (PaKTHIECKH UMH He SBILTIOTCS. KOHCTpyKIMs ecTh () MMEeT HCTHHHOE
3HAUCHUE, €CITU CYHIECTBYET YKA3aHHBIH B CKOOKaX 3JIEMEHT MacCHBa — T.€., €CIM YKa3aHHBIH MHICKC MPHHAICKAT
mrana3oHy ot 0 1o mmiHbI MaccuBa MUHYC 1. KoHCTpyKImsa HeTy () nMeeT UCTHHHOE 3HAUYCHUE B IPOTHBOIOIOKHOM

ciyyJae.
®yHKyus onuHa()

OYHKLUMS OJIVHA (BX M: MacCMuB) : LleJoe;
byHKUMS IJIMHA (BB M: MAacCCHMB; BX pasMep: leJioe) : leJjioe;

Bo3BpamaeT KOJIMYECTBO IJICMEHTOB B IIEPEJAHHOM MAaCCHUBE.

Ecnu nepenan napamerp pasMep, TO (YHKIMS YCTAaHOBHUT JUIsl MEPENAHHOIO MAacCHBa YKa3aHHYIO [UIMHY U BEpHET
HOBOE 3Ha4Y€HHE ATIHMHBL. B 3TOM ciydae B mepBOM mapameTpe A0JDKHA OBITh IepeaaHa nepeMeHHasl.

Ecnu HoBas aymmHa Gosbliine CTapOﬁ, TO IMPEIKHEE COACPIKUMOEC MACCHBA COXPAHACTCA, a HOBBIC 3JICMCHTLBIL I[O6aBJ'I5HOTCH
B KOHCI] MacCBa U MHULUAIUZUPYIOTCSA HYJICBbIMU Ha4YaJIbHbIMU 3HAYCHUAMU. Ecnu HOBast gyiiHa MeHbIIE CTapOﬁ, TO
COXPAaHAIOTCA NPEKHNUE 3HAYCHUA DJIEMEHTOB OT HYJIA 10 HOBOI1 JUINHBI, @ OCTAJIBHBIC DJIEMEHTBI YHUYTOXAIOTCA.



lNpouyedypa dobasumn()
npouenypa OOOaBUTH (BB M: MacCCMUB; BX DJIEMEHT) ;
I[O68.BH$[€T HepeHaHHHﬁ JJIEMEHT B KOHEIL[ MaCCHBa. I[J'II/IHa MaccCuBa yBCINYUBACTCA HA 1.

lMpouyedypa ecmasums()

npouenypa BCTAaBUTL (BB M: MaCCMB; BX MHIEKC: LeJIoe; BX DJIEMEHT) ;

BceraBnser B MaccuB mepenaHHbI 37eMeHT. Eciu nepegaHHbld MHEAEKC paBeH JIMHE MacCuBa, TO JJIEMEHT
Jo0aBiseTcss B KOHEIl MaccHBa; €CIIM MEHBIIE, TO 3JIEMEHT BCTABIISIETCS B IEPEAAHHYIO MO3UIMIO, a BCE AIIEMEHTHI,
HauMHasi OT MEPEJAHHOI0 MHJAEKCA, BKIIOUUTENIbHO, CIBHUTalOTCS B CTOPOHY YBEIMYEHHUs HMHIEKca. JlJIMHA MaccuBa
yBeM4HUBaeTCs Ha 1.

Ecnu nepenan HenonmyCcTUMBINA MHAEKC, CO3AETCA UCKIIOUeHUE HeBepHEMUHTIEKC.
lMpouyedypa ydanume()

npouenypa yOaJiMThb (BB M: MAaCCMB; BX MHIOEKC: LeJoe);
npouenypa yOajUThb (BB M: MacCCMB; BX MHIEKC, KBO: lieJjioe) ;

V,uanﬂeT QJICMCHTBI U3 MaCCHBA.

Vrnanser nepefjaHHOE KOJMYECTBO 3JIEMEHTOB, HAUMHAs OT YKa3aHHOTO MHJIEKCA, BKIIOYMTENBHO. Eciiu mapaMeTp xBO
He TepenaH, yaauseT OAuH deMeHT. Eciu nocne yqanéHHbIX 2IEMEHTOB OCTAINCh €€ AIEMEHTHL, TO OHH CABUTAIOTCS
B CTOPOHY YMEHBUICHUS UHJEKCA.

Ecnu nmepemaH HENONMyCTHUMBIM WHAEKC WM CIUIIKOM  OONBIIOE  KOJMYECTBO, CO3AAETCA  HCKITIOYEHHE
HeBepurmlHIOeKC.

lMpouedypa oyucmums()
npouenypa OUMCTUTL (BB M: MacCUB) ;

V;[an;leT BCEC JJICMCHTHI U3 MaCCHBa.

CnoBapu

KoHcmpykuyuu ecmb() u Hemy()

repeMeHHasd
CJI: CJIOBApb LEJIEIX KJINY CTPOKA;

Hadyajio
cin["nepsemi"] := 10;
ecau ecThb (ci["nepeeit"]) To BmBecTu ("ma"); // Byder BuBemexno "ma"
ecnu HeTy (ca["nepseni"]) TO BEIBEeCTM ("HeT");

OKOHUYAaHME,;

OTH KOHCTPYKIMHU BBINIAAT KaK (DYHKIMH, HO (PaKTHIECKH UMH He SBILTIoTCs. KoHCTpyKIMs ecTh () MMeeT HCTHHHOE
3HAUCHUE, €CIIU CYLIECTBYET YKa3aHHBIH B CKOOKAaX 3MIEMEHT CJIOBaps — T.€., €CIH B CIOBape €CTh yKa3aHHBIN KITFOY.
KoHcTpyknus HeTy () MMeeT HCTHHHOE 3HaY€HHE B MPOTHUBOIIOIOKHOM CIIydae.



®yHKyusa onuHa()

OYHKLMS IJMHa (BX CJI: CJIOBaphb) : LeJoe;
B03Bpa1uaeT KOJIMYCCTBO 3JIECMCHTOB B IIEPEAAHHOM CJIOBape.
lMpouyedypa dobasums()

npouenypa OOOABUTH (BB CJI: CJOBapb; BX KJIOU) ;
npouenypa HOOaABUTH (BB CJI: CJOBapb; BX KJIOY, 3Ha4YeHME);

I[O6aBJ'I$IeT B CJIOBApb HepeHaHHHﬁ xJrod. Ecin NnepeaaHo BHa4YeHmne, TO OHO IMPHUCBANBACTC ,HO6aBJ'IeHHOMy KITHO1Y;
€CJIM HET, TO HOBBIA KJTIOY MOJIy4YacT HYJICBOC HAYaJIbHOC 3HAYCHUC.

Ecmu yKa3aHHbII>i KITFOY 7K€ CYHICCTBYCT B CJIOBAPE, TO HOBOC 3HAYCHUC ITPUCBANBACTCA CYIICCTBYIONIEMY KIIIOYY, 6o
HE MCHACTCA, €CJIM HOBOC 3HAUCHUEC HE MEPEAAaHO.

lMpouedypa ecmasums()
npouenypa BCTaBMUThL (BB CJI: CJIOBapb; BX KJIOY, 3HadeHUe);

Jlo6aBnsieT B clloBaph NepeAaHHylo Mapy KI04-3Had4eHUE WIN IPUCBaNBACT HOBOE 3HAYEHHE IIEPEIaHHOMY KIIIOUY, €CIH
TOT YK€ CYIIECTBYET B CJIOBape. DKBHBAJICHTHBIM BBI30BY 3TOM (DYyHKIIMH SBIISICTCS IPHCBAaHBaHKE!

cJ[kJOU] := 3HAUEHUE;

lMpouyedypa ydanums()
npouenypa yOaJMTh (BB CJI: CJIOBapb; BX KJIOU) ;

Vnanser U3 ciaoBaps MEpPENaHHbIM KIIOY U COOTBETCTBYIOIIEE €My 3HaueHue. EcnM yka3aHHBIM K04 OTCYTCTBYET B
cioBape, co3aacres UCKIoYeHne HeBepreniKioy.

lMpouedypa oyucmums()

npoluenypa OUMCTUTH (BB CJI: CJIOBAaphb) ;
VYnanseT u3 cioBaps BCE KJIIOYH U COOTBETCTBYIOLIUE UM 3HAYCHHUS.
Uucna

PyHKUus1 Hequcof)

GYyHKUMS HEUMCJIO (BX UMCJIO: IOPOOHOE) : JIOTMUYecKoe;

Bo3sBpamiaer nctuny, €cinu nepeJaHHblii NapaMeTp UMeeT 3HAYEHUE HeYHCJI0.
PyHKUUSI KOHEYHO()

GYyHKLUMSA KOHEUHO (BX UMCJIO: IOPOOHOE) : JIOTMUYecKoe;



BosBpaiaer ucTuHY, €clu NMEpeAaHHbIH MapaMeTp MMeeT KOHEYHOE YMCICHHOE 3HaueHHue. BosBpaiaer J10xkb, ecnu
3HaUCHUE MIEPEIaHHOTO NTapaMeTpa — HEeYHCJI0 HIH OECKOHETHOCTD C JIF0OBIM 3HAKOM.

®PyHKyusi okpyas()
GyHKLUMSA OKPYIJI (BX UMCJIO: IOPOOHOE) : LeJjioe;

Oxpyriser nepelaHHoe 3HaYeHHe 10 ONMDKalIero Ienoro U BO3BpallaeT Moly4deHHoe Ienoe uucio. Eciau nepenano
HEYHCJI0 WK1 OECKOHEUHOCTh, BOSHUKAET UCKIIOUeHNEe HeBepHOUncito.

®PyHKyus1 oKp()

GyHKLUMA OKpP (BX WMCJIO: OPOOHOE; BX 3HaAKOB: LeJioe) : OpobHOoe;

BosBpamaeT ,HpO6H0€ qucio, OprFﬂéHHOC JI0 YKa3aHHOT'O KOJIMYECTBA BHAKOB II0CJIC 3ansaroi. KomnuecTtBo 3HakoB
MOJKET OBITh OTPpULATCIIBHBIM — B 3TOM CJIy4ac YUCIIO 6y,I[€T OKPYIJICHO A0 ACCATKOB, COTCH U T.II.

®yHkyus yesn()

byHKUMSA LeJ (BX 4UMCIJIO: IOpobHOoe) : mpobHoe;
Bo3zBpamiaer Leiayro 4acTh IEPEIaHHOIO YUCIIA.
®yHKyUus1 Opob()

byHxUMSA Opob (Bx uUMCJIO: OpoBOHOe) : OpobHoe;
Bo3sBpaiaer 1poOHyI0 4acTh epeAaHHOro Yncia.
®dyHKyus sin()

byHKUMA sin (Bx umcjo: mpobHoe) : mpobHoe;
Bo3sBpaiaer cuHyc nepeaaHHoro 4ynucia.
®PyHKyus1 cos()

byHKLUMSA COS (BX UMCJIO: HOPOoOHOE) : IOpobHoe;

Bo3Bpamiaer KoCHHYC HepeaHHOT0 YUCIa.

®dyHkyus tg()

byHxuMsa tg(Bx umcio: mpobHoe) : OpobHOEe;
Bo3Bpa1uaeT TAHI'€HC NepEaHHOIO YKCJIa.

®dyHKyus arcsin()

byHkuMsa arcsin(Bx umcio: »gpobHoe) : mpobHoe;



BosBparmaer apkcuHyc nepeaHHOTO Yuca.
®yHKyus arccos()

byHKLUMA arccos (Bx 4YMcCJIO: OpoOHOoe) : OpobHoe;
Bo3sBpaiaer apkkocuHyC nepe1aHHoro 4ucia.
®PyHKkyus arctg()

byHkUMA arctg(Bx yUmcio: OpobHOoe) : mpobHoe;
Bo3sBpaiuaer apkraHreHc nepeJjaHHoro 4uca.
®yHkyus In()

byHxuMsa 1ln (Bx umcio: nOpobHoe) : nmpobHoe;
Bosspaiaet HarypanbHbIi orapum MepeIaHHOro Yrca.
PyHkyus exp()

byHKLUMSA eXxp (BxX UuMCIJIO: IOpoBHOe) : InpobHoe;
Bo3sBpamiaeT 3kCIOHEHTY MepeJaHHOTo Yyuciaa — T. €., YUCII0, BO3BEAEHHOE B CTEIEHb €.
®PyHKUus criyyatiHoe()

byHKUMSA CciiydaMrHoOe (BX MaKC: LeJioe) : LeJioe;

Bosppamaer ciydaifHoe 4ncio B auama3oHe oT 0 BKIIOYHTENTHHO IO MEpeJaHHOTO 3HAYeHUS MAaKC, HO HE BKIOYAs
Maxkc. ['eHepaTop NCeBIOCTyYaHbIX YHNCEN HHALIUANN3UPYETCS IIPU TIEPBOM OOpaIieHun K (pyHKINN.

MomMeHTbI
®yHKyus dama()
byHkUMsa maTa () : MOMEHT;
byHkUMSa maTa (BX M: MOMEHT) : MOMEHT;

Bo3sBpaiaer 3HaucHHe MEPEIAHHOTO MOMEHTa ¢ OOHYJIEHHBIM BpeMEHeM — T. €., TONbKO jaary. Ecim mapameTp He
nepesiad, BO3BpalaeT TeKyLIIyo JaTy.

®dyHKyus epemsi()
byHkUMSA BpeMs () : MOMEHT;
byHKLUMA BpeMd (BX M: MOMEHT) : MOMEHT;
Bosppamaer 3HavYeHHE MEepPeJaHHOTO MOMEHTa ¢ OOHYJIEHHOH maToii — T. €., TONbKO BpeMs. Eciam mapameTrp He

nepeaaH, BO3BPAIIACT TCKYIIEC BpEMH.



PyHKYus ceuyac()
byHKUMS cerdac () : MOMEHT;

BOBBpaH.laCT 3HA4YCHHUC TCKYLICIO0O MOMCHTA — A4aTy U BpEMs.

CTpoku

Bo Bcex cTpokoBeIX (QYHKIMSX cTaHmapTHOW Oubnmoreku Kiayca, eciim WHOe He OrOBOPEHO SBHO, LIEJIOUMCIICHHBIC
3HAUCHUSI WHIIEKCOB M Pa3MEPOB MMEIOT CEMaHTHKY OalTOB, a HE CHMBOJOB — KaK €CIIM ObI CTPOKa MpEICTaBIsIa
co00i1 He IToCIEe0BATENPHOCTE CHMBOJIOB ITEPEMEHHOI JUTMHBI, @ MACCHUB OJHOOANTOBBIX LIENBIX YHCEL.

baiiTel B CTPOKEC HYMCPYIOTCS HaUMHasA C HYJIA: HepBLIfI OaliT UMeeT HMHACKC O, a HOCJ'IeI[HI/Iﬁ HUMCECT UHJCKC HAa CIUHUILY
MeHLmHﬁ, YCeM JInHa CTPOKH.

Bubnuoreunsie (I)yHKI_[I/II/I NOAACPIKUBAIOT BHYTPCHHIOIO MCIOCTHOCTb CTPOKH, HC JOONYCKas IMOABJICHHSA B Hel
HCKOPPCKTHBIX CHUMBOJIOB, W BbI3BIBIOT HCKIIFOUCHUC HeBepHHI‘;ICMMBOJ'I B Cly4ac OIIKOOK. HaHpI/IMCp, TaKo¢€
HCKIIFOYCHUE BO3SHUKHET ITPHU BCTABKE IMOACTPOKU B MMO3UIINIO, COOTBETCTBYIOIIYIO CEPEANHE MHOT'00ai#TOBOTO CHUMBOJIA,
IpH YAAJIEHUU U3 CTPOKH 9aCTH MHOTr00aiTOBOTO CHMBOJIa, a TAKXKE B APYIUX aHAJIOTUYHBIX CUTyalUsIX.

KoHcmpykyuu ecmb() u Hemy()

nepeMeHHas
C: cTpoka;

HayajJio
c := "ABBI'";
ecnu HeTy (c[10]) To BmBecTu ("Her"); // MHIOEKC 3a NOpenejiaMu OJIIMHEL CTPOKM
ecau HeTy (c[3]) To BHBecTu ("HeT"); // MHOEKC He yKaseBaeT Ha Hadajlo CUMBOJIA
ecqu ecTb (c[4]) To BEBecTHM ("ma"); // 6ymer BrHBemeHo "nma"

OKOHUYaHue;

OTH KOHCTPYKIMHU BBIIAAT KaK (DYHKIMH, HO (PaKTHIECKH UMH HE SBILTFOTCS. KOHCTpyKIMs ecTh () MMEeT HCTHHHOE
3HAYEHUE, €CIM CYLIECTBYET yYKa3aHHBIH B CKOOKaxX CHMBOJ B CTPOKE — T.€., €CIIM YKA3aHHBIH MHIEKC MPHHAIICKHUT
nuara3ony or 0 1o JUIMHBI CTPOKH MUHYC | 1 yKa3bIBaeT Ha Hayasno cuMBoja. KoHCTpyKIus HeTy () MMeeT HCTUHHOE
3HaUEHNE B IPOTUBOIOIOKHOM CIIydae.

®yHKyus onuHa()

byHKUMS IJIMHA (BX CTpP: CTpOKa) : LeJoe;
byHKLMSA OJMHa (BB CTP: CTPOKa; BX pasMep: LeJoe) : LeJjoe;

BosBparmaer nnuHy mepemnaHHON CTpoku B Oaiitax. Ciemyer MMeTh B BUIY, YTO KOJIWYECTBO OaWTOB B CTpPOKE HE
paBHSETCS KOJIMYECTBY CHMBOJIOB, T. K. B KonmupoBke UTF-8 cuMBos MokeT 3aHuMarh ot 1 10 4 6aiToB.

Ecnu nepenan napamerp pasMep, To QyHKUUS YCTaHOBHT AJISI TIEPEIaHHON CTPOKM yKa3aHHYIO JJIMHY B Oaiftax u
BepHET HOBOE 3HAaUYEHME JUTMHBI. B 3TOM cilydae B IepBOM MapameTpe JI0JKHA ObITh NepeiaHa CTPOKOBas epeMeHHasl.

Ecnu HOBast mymHa Oojble cTapoid, TO MpEXHEEe CONEPKMMOE CTPOKH COXPAHSETCs, M CTpOKa JOTONHSIETCS CIIpaBa
npobenamu (N20) 10 yKa3aHHOW JJIMHBI.

Ecnu HOBasg mMHA MEHBILE CTapoil, TO MpeXxHee COAEPKUMOE CTPOKM oOpes3aeTcs clipaBa 10 yKa3aHHOW AIMHBL. B
3TOM Cilydae JOJDKHA OBITh yKa3aHa Takas HOBas JUTMHA, YTOOBI MOCIEAHUI CHMBON B CTPOKE, €CIIH OH 3aHUMAaeT
HECKOJIBKO OalTOB, HE OKa3aics pa3dUT Ha YaCTH — WHa4Ye BOSHUKHET OMNOKa HeBepHICUMBOJI.



TMpumep

rnepeMeHHas
CTp: CTPOKaA;
Ha4aJo

// BYKBH KUPWJIJIMLE 3aHMMAKT B KomupoBke UTF-8

// mo mea GaMTa, a CuUMBOJ mpobejsa — OOvH OanT.
cTtp := "ABBI'";
nnuHa (ctp, 10); // cTp = "ABBI' "
nnuHa (ctp, 6); // ctp = "ABB"
mimHa (ctp, 5); // oumbka

OKOHYAaHME .

dyHKyus1 cums()
byHKUMSA CUMB (BX CTpP: CTpPOKa): CMMBOJ;
GyHKLMSA CUMMB (BX CTpP: CTPOKa; BX MHIEKC: LieJIoe) : CMMBOJI;

Bo3Bpa1uaeT CHUMBOJI, paCHOJ’IO)KeHHLIi;I B nepeﬂaﬂﬂoﬁ nozugunu CTPOKU CTP. CTpOKa HC JOJDKHa OBITE HyCTOfI;
HGpe,IlaHHLIﬁ HHACKC OOJIKCH OBITH B npeaciax CTpOoKU U JOJDKCH COOTBETCTBOBATH HAYaly CMMBOJIA B CTPOKE, NHAYC
BO3HHUKHET UCKIIFOYCHUC HeBepHHﬁCMMBOJ‘I.

OKBHUBAJICHTHBIM BBI30BYy 3TOH (YHKIMHU SBISCTCS OOpAIICHHE K CHMBOJIy C YKa3aHHEM HHJCKCA B KBaJPaTHBIX
ckoOkax: cTp [MHOekc].

Ecmu napaMeTp MHOeKC HC YKa3aH, OH CUATACTCA PABHBIM 0, u (byHKL[I/IH BO3BpaIlacT HepBLIfI CHMBOJI B CTPOKE.

®yHKkyus cned()
byHKUMA cJen(Bx CTP: CTPOKa; BX MHIEKC: leJjioe): LeJjioe;
byHKLMA cJlen(BX CTP: CTPOKa; BX MHIEKC, KBO: lLlejioe) : Lejoe;
byHKLUMSA cyen(Bx CTP: CTPOKa; BX MHIEKC, KBO: LleJjioe; BEX CMUMB: LieJioe) : LeJloe;

Bo3Bpa1uaeT IIO3UIUI0 B 6aﬁTaX, COOTBCTCTBYIOIYIO Havdally CICAYIOIICro0 CUMBOJIa B CTPOKE, CHMTasA OT CHUMBOIJIA,
NEPEAAHHOI0 B IMapaMETpe MHOEKC. 3HadueHue nepeaaHHOro MHACKCA JOJIKHO COOTBETCTBOBATL Ha4Yaly CHMBOJIA B

CTPOKE, MHAYC BOZHUKHET UCKIIFOUCHHUC Hezepnm‘&CmaBon.

B napamerpe kxBO MOXXHO Tepeqarh KOJMYECTBO CUMBOJIOB, HA KOTOPOE HEOOXOANMO CMECTHTBCS: | — Clleayronmn
CHMBOJ, 2 — 4Yepe3 OJWH CHMBOJ, U T. I. Eciy mepenaHHoe KOJMYECTBO MPEBBIIIAET YUCIO OCTaBIIUXCA (CIIpaBa OT
MHLEKC) CHMBOJIOB B CTPOKE, TO (yHKIUS BEPHET VTMHY CTPOKH B OaifTax.

Ecnu nepenan mapamerp cmMMBE, TO (DYHKI[HS 3aMINCT B HETO (PAKTHYECKU MPOHICHHOE KOJHYECTBO CUMBOJIOB. Takum
o0pa3om, 9TOOBI MOCYMTATh OOIIee KOJMYECTBO CHMBOJIIOB B CTPOKE, MOXKHO mepexars 0 B mapaMeTpe MHOEKC U

Makcllesioe B mapaMeTpe KBO.

®yHkyus nped()
byHKUMA Hpen(Bx CTP: CTPOKa; BX MHIEKC: LieJioe) : LeJioe;
byHKUMSA HOpen(BxX CTP: CTPOKa; BX MHIEKC, KBO: llejloe) : LeJjloe;
byHKUMA HOpen(Bx CTP: CTPOKAa; BX MHIEKC, KBO: LleJIoe; BHX CHUMMB: leJioe) : leJjoe;

BosBpamaer no3umuio B 0aiiTax, COOTBETCTBYIOIIYIO Hadally MPEIbIIYLIEr0 CUMBOJIA B CTPOKE, CUMTas OT CHMBOIA,
MEPENAHHOTO B MapaMeTpe mHAekc. /i nolydeHns MO3ULIHN MOCIEIHEr0 CUMBOJIA B CTPOKE B IapaMeTpe MHIOEKC
HY)KHO Iiepe/iaTh 3HaueHue, OoJbliee WM PaBHOE JUIMHE CTPOKH B Oaiirax. Eciu mepenaHHbI MHAEGKC HaXOOUTCS B



mpenenax CTpPOKH, TO OH JOJDKEH COOTBETCTBOBATh Hayally CUMBOJA B CTPOKE, MHAu€ BO3HUKHET HCKIIIOUEHUE
HeBepHEMCUMBOJI.

B napaMeTrpe KBO MOXXHO MEPEAaTh KOJHMYECTBO CHMBOJIOB, HA KOTOPOE HEOOXOAMMO CMECTHUTHCS: | — MpeabLIyuii
CHMBOJI, 2 — 4Yepe3 OIUH CHMBOJ, U T. 1. EcM mepefaHHOe KOMMYECTBO MPEBBINIACT YHUCIO OCTABLIMXCS (CIEBa OT
MHAEeKC) CHMBOJIOB JI0 Hadasla CTPOKH, TO (pyHKms BepHET 0.

Ecnu nepenan mapamerp cuMB, TO (GYHKIHS 3alHIIET B HEr0 (JaKTHYECKH MPOWIEHHOE KOJIMYECTBO CUMBOJIOB. Takum
00pa3oMm, 4TOOBI MOCYUTATh OOIIEe KOIMYECTBO CHMBOJIOB B CTPOKE, MOXKHO IeperaTh Makcllesoe B mapamerpax
MHIAEKC U KBO.

Ilpumeuanue: nis CTPOKH U3 MHOTOOAHTOBBIX CUMBOJIOB (YHKIIMA ciex () paboTaer ObicTpee, ueM npeq () .
PyHKUyUsT Yacmb()

byHKLUMA YacThb (BX CTP: CTPOKa; BX MHIEKC: LleJioe) : CTPpoKa;
byHKUMSA YacThb (BX CTP: CTPOKa; BX MHIEKC, pas3Mep: Lejioe): CTPpoKa;

Bo3Bpamiaer gacTh CTPOKHM YKa3aHHOTO pa3Mepa, HayWHas ¢ YKa3aHHOTO MHJIEKCA. 3HAYCHHE MepeJaHHOro WHIEKca
JIOJDKHO COOTBETCTBOBATh HAvaly CHMBOJIA B CTPOKE, HHAYE BO3HUKHET UCKITIOUCHIE HeBe pHEICHUMBOJT.

Ecnu mapamerp paBsmep He NepelaH WIM BBIXOJUT 3a TPEAEibl CTPOKH, TO (DYHKIHS BEpHET 4YacTh CTPOKH OT
YKa3aHHOTO WHJAEKCa /0 KOHIIAa CTPOKH. B TPOTHBHOM ciiydae, pasMep [ODKEH HMETh Takoe 3HAYCHHE, YTOOBI
MOCTICTHUI CHMBOJI B BO3BPAIIaeMOM MOJICTPOKE, €CIIM OH 3aHMMAaeT HECKOJIBKO 0aifTOB, HE OKa3ajcs pa3OMT Ha 4acTH
— MHa4ye BO3HUKHET UCKITI0YCHNE HeBepHEICHMMBOJI.

lMpouyedypa dobasums()
npouenypa HnoOaBuTh (BB cTpl: CcTpoka; BX CTpP2: CTPOKa);

JloGaBnsieT 3HaYeHNE CTP2 B KOHELl CTPOKH cTPpl. DKBUBAICHTHBIM BBI30BY 3TOH (DYyHKIIMH SBISIETCS IPHUCBAaUBaHKE!

crpl := ctpl ++ cTp2;

lMpouyedypa ecmasums()
npouenypa BCTaBMTb(BB CTp: CTPOKa; BX MHIOEKC: LeJice; BX IIOoOCTpP: CTpOKa),‘

Bcerapnser cTpoKy nmomcTp B YKa3aHHYIO MO3UIMIO CTPOKH CTP, TaK YTO CHMBOJIBI U3 CTPOKH MOACTP OKAXYTCS B
CTPOKE CTP HEMOCPEACTBEHHO IIepe TEM CHMBOJIOM, Ha KOTOPHI yKa3biBaeT mHEAeKc. [Ipu 3ToM [inHA CTPOKH CTP
YBEIMYMBACTCS HA JUTMHY CTPOKH IIOACTP.

Ecnu nepenanHblii muAexc Oojblle WIM paBeH JUIMHE CTP, TO MOACTpOoKa OyneT nobaBieHa K CTpoke crpasa. B
IIPOTHUBHOM ClIy4yae 3HaYeHHE HHAEKCa IOJDKHO COOTBETCTBOBATh Hadady CHMBOJIA B CTPOKE, MHAYe BO3HHKHET
UCKIIoueHNEe HeBepHIMCHUMBOII.

lMpouyedypa ydanums()
npouelypa yHajJuUThk (BB CTP: CTPOKA; BX MHIEKC, UYMCJO: LeJjoe);

Vnanser u3 CTPOKH YKa3aHHOEC YHCIIO 6aﬁTOB, Ha4YrHas1 ¢ I€PECAaHHOro HHACKCA, BKIIFOYUTCIIBHO.

3HaueHHEe HHAEKCa JOJDKHO COOTBETCTBOBATh Hadaldy CHMBOJIA B CTPOKE, MHAu€ BO3HUKHET HCKIIOUCHUE
HeBepHEIMCUMBOJL.



Ecnu cTpoka comepxuT MeHbIIe OaliTOB CrpaBa OT WHAEKCA, YeM IMEepeJaHo B IMapaMeTpe WMcCyo, TO OymyT ymaJeHbI
Bce OalfThl O KOHHA CTPOKH. B mpoTMBHOM ciydae, mepefaHHOE YHCIO JODKHO OBITh TakWM, YTOOBI MOCIECTHUI
yAaiIseMblii CUMBOJI, €CJIM OH 3aHMMaeT HECKOJIbKO OaiiToB, HE OKa3ajcsi pa3OMT Ha YacTH — HMHade BO3HUKHET
UCKITI0YeHNE HeBepHENICHMMBOJI.

Mpouedypa enucams()

npouenypa BIOMCAaTE (

BB CTpPl: CTpokKa; BX MHOEKC: LleJloe; BX CTpP2: CTpOKa);
npouenypa BIMCaTh (

BB CTpl: CTpOKa; BX MHIEKC: LeJIoe;

BX CTP2: CTPOKa,; BX MHIEKC2: Lejoe);
npouenypa BOMCATE (

BB CTpl: CTpoka; BX MHIEKC: leJioe;

BX CTP2: CTPOKa; BX MHIEKCZ, UYMCJIO: LeJioe) ;

Konupyer B cTpl OaiiTsl 13 cTp2.

W3 erp2 xonupyercs ykazaHHOE Wmcio 0alToB, HaUMHAS OT MHAEKCZ2, BKIIOYUTENBHO; 3TH 0aiiThl pa3MeniaoTcs B
crpl, HauMHAas OT MHOEKC, U 3aMEHSIOT OO0 OaiThI, KOTOpBIE paHbllle HAXOAWINCH B ¢Tpl B 3THX no3unusx. Eciou
JUTMHBI cTPl HE XBaTaeT, YTOObl PA3MECTUTD BCE KOIMPYEMBbIE OAThI, TO €€ IJIMHA YBETHUUBACTCS O HEOOXOAUMOH.

Ecmu He mepenaHo umcIto, To KOMUPYIOTCS Bee OalThI OT MEAeKc2 10 KoHIa cTp2. Eciu He nepenan mupekc2, 10

KOIMUPYETCA BCA C'I‘P2 OT Hayaljia 10 KOHIIA.

Bcee HWHACKCHI U Pa3MEPhbl JOJIKHBI UMETh TAKUC 3HAYUCHUA, yTOOBI HUKAKOH MHOTOOaMTOBEIN CHMBOJ B 00€HX CTPOKax
HE OKa3aJiCd Ipu KONMPOBAHUN pa36nT Ha 4aCTHu, HHa4€ BO3HUKHET oImroKa HeBepHBIﬁCT/IMBOJI.

TMpumep

nepeMeHHada
cTpl, CcTp2: CTpoka;

HadajJo
// BYKBH KUPWJIJIMLE BaHMUMAKT B KoaupobBke UTF-8

// mo mBa OGanTa, a apadbckue uUmMbpe - omMH OGamnT.
cTtpl := "1234ABBI'";
cTp2 := "0000";
BomcaTs (cTpl, 2, cTp2); // cTpl = 120000BBT
BmucaTs (ctpl, Mmakcllemoe, ctp2, 0, 2); // crpl = 120000BBIT00
Bomcars (ctpl, 7, crp2); // ommbra
Bomucars (ctpl, 6, crp2, 0, 3); // ommbxa
OKOHYAaHME .

PyHKUyuss Haumu()

byHKUMA HaWTH (

BX 4YTO, IOe: CTPOKa): LeJoe;
byHKUMS HaWTH (

BX UTO, IOe: CTPOKa; BX HAaulOKC: LeJoe) : LeJoe;
byHKUMA HaWTH (

BX YTO, T'Ze: CTpoKa; BX Haullokc: LeJoe;

BX ydTPermcTp: JIOTMUYeCcKoe) : LeJioe;

Wmer moncTpoKy ¥To B CTPOKE T'Ae M BO3BpAIlaeT WHAEKC epBoro OalTa HallmeHHO! noacTpoku. Ecim moxcrpoka He
HaizieHa, Bo3Bpaiaer -1. Ecnu nepenan HauMakc, MNOMCK HAUMHAETCS C NIEPEIaHHOTO UHAECKCA, BKIIOUUTENBHO.



Eciu B nmapamerpe ydrTPermcTp NEpEAaHO HET, TO PErucTp CUMBOJIOB NP IIOMCKE HE y4uThIBaeTci — T. €.,
MPOTIMCHBIE OyKBBI CUMTAIOTCS PAaBHBIMHM CTPOYHBIM. Ecim 3TOT mapamerp omymueH, (GYHKIOHS BBITOTHAET IOHCK C
y4E€TOM pErucTpa.

lMpouyedypa 3ameHUMb()
opouenypa SaMeHI/ITb(BB CTp: CTPOKa; BX MHIOEKC, UYMCJIO: LeJIioe; BX 4YeM: CTpOKa),‘

3aMeHseT B MEPEAaHHON CTPOKE yKa3aHHOE WmMcyo 0alTOB, HAUMHAS C MEPEIAHHOTO MHAEKCA, Ha OAlTHI M3 CTPOKH

ueM. ﬂHHHa CTPOKH U3MEHACTCA COOTBETCTBECHHO.

3HaueHus MHOeKC U 94MCJIO JI0JI’KHBI OBITh TaKHUMH, 4TOOBI B PE3YyNbTATC 3aMCHBI HHUKAKOW MHOIO0AHTOBBIN CHMBOII HE
OoKasajicia p836I/IT Ha 4aCTu, HHa4€¢ BOSHUKHCT ommoKa HeBePHI:IﬁICMMBOJ'I.

®PyHkyusi gpopmam()
byHxuMsa dbopmatT (BxX wmwabisoH: cTpoka; BX aprl, aprl, apr2, ...): CTpoOKa;

3ameHseT Bce CIenU(HKaTOpsl B MepeJaHHOM IIallloHe Ha 3HAYCHUS IEpeldaHHbIX apryMEHTOB, IIPe0oOpa30oBaHHbBIE K
CTpPOKE B COOTBETCTBHM C YKa3aHHBIM ()OpMaroM, M BO3BpalllaeT IOJIYYEHHYIO CTPOKy. B KauecTBe aprymeHTOB
JIOITyCTUMBI 3HAYEHUS MPOCTBHIX THUIIOB WM OJHOMEpPHBIE MACCHBBI NPOCTBIX THMOB. [ KaXIOro M3 MPOCTHIX
apryMEHTOB INA0IOH OJDKEH COAEpKaTh OJWH CHEnU(HKATOp, AT KaKAOTO MacCHBa — CTOJNBKO CHENU(HKATOPOB,
CKOJIBKO 3JIEMEHTOB COICPIKUTCS B MACCUBE.

CrnennukaTopbl UMEIOT CIIETYIONIHH CHHTAKCHUC:

'S [mrmexc': '] ['"-"] [umpuual ['."'TouHOCTE ] THn

CuMBoIIBI B anocTpodax AOJKHBI OBITh YKa3aHbI B ma0iioHe OyKBaJIbHO, 6e3 arocTpogoB.

DJIeMEHTHI B KBaJApaTHBIX CKOOKaxX HeoOsM3aTeabHEI.

. Hauano cnenudukaropa. UtoOsl 100aBUTH B MIA0IIOH MPOCTO CHMBOI '%', €ro
HY)KHO yABOMTH: "%%".

[enoe. B3saTh U3 ciucka mapaMeTpoB apryMEHT ¢ YKa3aHHBIM MHJIEKCOM. Eciu
ATOT 3JIEMEHT He yKa3aH, OepETcs CIeayIOMNNA MO MOPSIKY apTyMEHT.

mHgekc':'

BripaBHMBaHME BCTaBISEMOTO TEKCTa 110 JIEBOMY Kpato nojs. [lo ymonuanuto
- TEKCT BBIPABHUBAETCS IO MPABOMY Kparo. ITOT MEMEHT paboTaeT TOJIbKO MpHU
YCIJIOBUH, YTO yKa3aHa IMIMpPUHA.

Lenoe. lllupuna mons — T. €., MUHUMAaJbHAs JJIMHA BCTABISEMOM CTPOKH.
MPYHA Ecmu crpoka xopode, TO OHa JOMONHSETCS 10 YKa3aHHOW JUIMHBI TpoOeraMu
cieBa (TI0 yMOJYaHUIO) WU CTIPaBa, €CIIU YKa3aH «-».

".'rounocre | []enmoe. 3HAUEHHME ATOTO IEMEHTA 3aBUCHUT OT TUIIA CHeIupUKaTopa.

Tun cnenuduxaropa — OykBa B Jr000M peructpe. [lepedeHp T0MycTUMBIX
TUIIOB IIPUBEIAEH HUKE.

Twun

B ciydae ommbok ¢yHKIMS co30aéT UcKIoueHne OumbkaKoHBepTanymu. DT0 MOXKET IPOUCXOJUTH NPU OIIMOKAX B
CHHTAaKCHCE CIeU(UKaTOpoB, MPH HECOOTBETCTBUU THIIOB CIEIM(UKATOPOB THIIAM apryMEHTOB, a TaKXKe €CIn
NepelaHo HeJOCTAaTOYHO apIyMEHTOB ISl BCEX CIEM(UKaTOPOB.



Tunbi cneyughukamopoe

«I» nnmn «1l» — nenoe 4ncio. ApryMeHT JIOSKeH OBbITh LIENbIM. 3HaUeHHEe KOHBEPTHPYETCSl B CTPOKOBOE MPEICTABICHHE
eJIoro yumclia. Ecimn YKa3aHa TOYHOCTb, TO CTPOKa 6y,I[CT COACPIKATh HE MCHEC YKA3aHHOT'O KOJIUYCCTBA LlI/I(i)p — €CJI1
HYXXHO, cJieBa OyayT qoOaBICHBI HYIIH.

«E» (nmar.) nim «O» — dKCIOHEHIUATBHBIH (hopMaT. APryMEeHT MOXKET OBITh LIENBIM WU IPpOOHBIM. YHCIIO MPUBOIUTCS
K CTPOKE B 3KCIIOHCHIMAIbHOM (Hay4HOM) (opmare. TouHOCTH ompenenser obiiee KOJIMYECTBO LU(p B MaHTHCCE
YHCIIa, TIOPSIOK 3aIiChIBACTCA TPpeMs LUdpamH.

«F» mm «®» — ¢opMar ¢ PUKCHPOBAaHHOW TOYKOW. APryMEHT MOXKET OBITh IEIBbIM WM JpoOHBIM. TodHOCTH
onpeieNnseT KoJIM4YecTBO IM(Qp Tmocne AeCATUYHOW TOoukH. Jlisi CIMIIKOM OONBIIMX HYHUCEN HCIOJIB3YeTCs
OKCIIOHEHIUAIIBHBIN (hopMar.

«G» nmm «O» (xup.) — oOIIMiA YnCIIOBOH hopMaT. ApryMeHT MOXKET OBITH LENBIM WIM APOOHBIM. UNCIIO MPUBOANTCS K
CTpOKE B (PMKCHPOBAaHHOM MJIM 3KCHOHEHIMAIBHOM (opMaTe B 3aBUCUMOCTH OT TOTO, YTO HOIyYUTCS Kopode. TOYHOCTh
orpezenseT o01iee KOJIMIecTBO U(ppP B CTPOKOBOM MPEICTABICHUH YUCIIA.

«N» mmn «Y» — Ttaxoit ke ¢opMaT 4ncia, Kak ¢ (PUKCHPOBAHHON TOYKOW, HO ¢ JOOaBIEHHEM pa3felUTe]ed TPyl
pa3psaa0B.

«D» nmm «[1» — nara B crangaptaoM ¢opmare: YYYY-MM-DD. ApryMeHT IOJKeH ObITh MOMEHTOM. TOYHOCTH HE
MPUMEHSETCS.

«T» (mar) wm «B» (kup.) — Bpemst B craHmapTHoM Qopmare: hh:mm:ss. ApryMeHT HOKEeH OBITh MOMEHTOM.
To4HOCTB HE TPUMEHSIETCS.

«M» (nar.) wau «M» (Kup.) — 1ara U BpeMs B cTaHAapTHOM ¢opmare, pa3nenéHHble npo0eioM. APryMeHT IO/DKeH
OBITH MOMEHTOM. TOYHOCTH HE IPUMEHSICTCSI.

«S» nmn «C» (KUp.) — CTpOKa. APryMEHT MOXET OBITH JTI000T0 MPOCTOTO TUIA — CTPOKOBBIE 3HAYEHHsI KOMUPYIOTCS, a
3HAYEHMsI IPYTUX TUIIOB KOHBEPTUPYIOTCS B CTPOKY IPSMBIM IIPUBEACHUEM THIA. TOUHOCTh HE IPUMEHSETCS.

«X» (mar.) nm «11» — mecTHaAIAaTepIYHOE PEACTABICHUE LIETIO0T0 YHCIa. APTYMEHT MOXET OBITh L[EJIBIM, CHMBOJIOM
Wi 00beKkTOM. TOYHOCTh OnpeAesieT MUHUMATBHOE KOJTMYSCTBO (P — eCIIH HYXKHO, cIeBa OymIyT J0OaBICHBI HYJIH.

TMpumep
cTtp := ¢dopmar ("MeHs 30BYT %s %s. Mue %i jer.", "I&rp", "MBanor", 15);
// cTp = "MeHs s3oByT I&Tp VBaHoB. MHe 15 metT."
cTp := dopmart ("MeHsa zoByT %$1:s %0:s. MuHe %2:1i gjer.", "Iérp", "Ueaunor", 15);
// cTp = "MeHs 30ByT MBaHOB l&Tp. Mue 15 metr."
cTp := dopmar("[%i]", 10); // cTp = "[10]"
cTtp := Qopmart ("[%%]", 10); // cTp = "[%]"
cTtp := ¢dopmar("[%10i]", 10); // cTp = "[ IO
crp := dopmar("[%.41i]", -10); // cTp = "[-0010]"
cTp := dopmar ("[%10. 4u] —10), // cmp = "[ -00107™"
cTtp := dopmat ("[%0: —101]" 0); // cTp = "[10 I
cTp := dopmar ("[x]", 1234567), // ctp = "[12D687]"
cTp := dopmat ("[%x]", -1234567); // crtp = "[FFFFFFFFFFED2979]"
cTtp := dopmatT (" [%0: 10x] By, // ctp = "[ 4011"
cTp := dopmatT ("[%0:10. 4m] By, // cTp = "I[ 04011"
cTp := dopmar ("[%12.4e]" —1.234); // ctp = "[ -1.234E+000]"
crp := dopmatT (" [%12.4f]", -1.234); // ctp = "[ -1.23401"
cTp := dopmat("[%gl", 1. 234); // cTp = "[1.234]"
cTtp := Qopmar ("[%12g]", -1.234); // ctp = "[ -1.234]1"
cTtp := dopmar ("[%0:-12.4G]", 1.234); // cTp = "[1.234 1"
crp := dopmarT (" [%$14d]", momeHnT (44567.123)); // crp = "[ 2022-01-061"
crp := dopmarT (" [%$-14m]", momeHT (44567.123)); // crp = "[2022-01-06 1B
crp := dopmatT (" [%14t]", MmomeHnT (44567.123)); // crtp = "[ 02:57:071"



crp := dopmar ("[%$-14B]", MomeHT (44567.123)); // crp = "[02:57:07 "

cTp := dopmar ("[%s]", "lpumer!"); // crp = "[llpueT!]"

cTp := dopmat("[%1l4c]", "lpusetr!"); // crp = "[ lpuser!]"

crp := dopmar (" [%$-14c]", "Ilpuser!"); // cTp = "[llpusBet! IR
®PyHKyus 3aas()

byHKUMS 3amil(BxX CTP: CTPOKa): CTpoOKa;

BosBpariaer cTpoky, B KOTOpPOi BCe CTpOUHbIE OYKBBI 3aMEHEHBI Ha TIPOITHCHBIE.
®yHKUUss cmpod()
byHKLUMA CTpod (BX CTP: CTPOKa): CTPOKa;

B03Bpa111aeT CTPOKY, B KOTOpOﬁ BCC NPONMCHBIC 6yKBBI 3aMCHCHBI Ha CTPOYHBIC.

UcknroueHusa

PyHKUUST UMST_UCKITr0YeHUsi()
OyHKUMA MMA UCKJIIOUEHMA () 1 CTpoKa;

BosBpaiaetr uMsi akTHBHOTO UCKJIFOUCHHS. ITY (DYHKIIMIO MOXHO BBI3BIBATh TOJBKO B CEKIIMK 00Pa0OTKU UCKITIOUYCHUH,
MHaue OHA BEPHET IIyCTYIO CTPOKY.

PyHKUUST meKcm_uckrirodeHusi()
OYyHKUMA TEKCT MCKIIOUEHMA () : CTpoKa;
Bo3zBpaiaer TekcT cooOmIeHnss 00 OIIMOKE AKTHBHOI'O MCKIIOUEHHS C yKe J00aBIEHHBIMM B HEr0 3HAYEHHUSIMU

MapaMeTPOB HCKITIOUCHHsI. DTy (DYHKIMIO MOXXHO BBI3BIBATH TOJNBKO B CEKIIMHM OOPaOOTKH HMCKITIOYCHUI, WHA4YC OHA
BEpPHET MYCTYIO CTPOKY.

Pa3Hoe

lMpouedypa yHuumoxums()
npouenypa yHUYTOXUTH (BB O: OOBEKT) ;

VYHHUYTOXKAET TNepeAaHHbI OOBEKT, BBIMONHSS BCE HEOOXOAMMBIE NEHCTBHS, CBS3aHHBIE C €r0 YHHUYTOXKCHHEM, U
MPUCBaNBAET NIEPElaHHOMY ITapaMeTpy 3Ha4EHHE Iy CTO.

Ecmu Hepe[[aHHbeI 00BEKT HE CymIeCcTByeT — T.€., OH OBLI paHeC YHUYTOXCH, HUKOrJa HC OBLI CO31aH, mbo B
napameTpe OBLIO NepeaaHo 3HaUYCHUC Ty CcTO, — IIpoucaypa 6yHCT BBIMTOJIHEHA 0€3 OIIHOOK.

lMpouyedypa nay3a()
npouenypa naysa(Bx MCeK: uenoe);

HpI/IOCTaHaBHI/IBaCT BBIITOJIHEHUE IIPOTrpaMMBI Ha IEPEAAHHOE Y CII0O MUJIUCEKYHI.



PyHKUUST UMST_npoz2pamMmbi()
byHKLMA MMA NPOTPaMMHL () : CTPOKa;

B03BpamaeT HMS  BBIIOJHICMOMN porpaMMBal. Nmsa MNporpaMMbl YKa3bIBACTCA B 3aroJIOBKC MOPOrpaMMbl IIOCIIC
KJIFOYE€BOTI0 CJIOBa MporpaMMa Uil 3azada.

dyHKYUs uMsI_npakmukyma()

byHKUMA MMA NPaKkTUKyMa () : CTpoKa;

BosBparaer ums yaeGHOro Kypca, e€ciau Iporpamma MpeacTaBiseT co0oil pemeHue 3amaun u3 Ilpaktukyma. Ums
y4e0HOTO Kypca YKa3hIBaeTCs B 3ar0J0BKE IIPOTPaMMBI TIOCIIE KITFOUEBOTO CJIOBA MPAKTUKYM.

TepMunHan — ynpaBneHue TepMUHarIom

Monyine TepMmuHAI COIepXKUT OMOIMOTEKY YIIPaBICHUS TEKCTOBBIM TEPMHHAIIOM.

OYHKIIUHN YIIPaBICHUS TEPMUHAIIOM pealn30BaHbl MyTéM Bblmaun ESC-mocnemoBaTensHOCTE B CTaHIAPTHBINA MOTOK
BBIBO/Ia WJIM TOTOK COOOIICHUI 00 OmudOKax, B COOTBETCTBHM cO cTaHmaptoM ECMA-48. Otu QyHKIMH MOTYT HE
paboTaTh WK OCOOCHHOCTH UX Pa0OTHI MOTYT Pa3jMyaThCsl B 3aBUCHMOCTH OT Peajr3allii TePMHUHAA, UCTIOIh3yEeMOT0
JUTSL 3aMyCKa MPOTrPaMMBbl.

KoHcTaHTbI

KOHCTAaHTH
// VimeHTrOMKATOPH CTAHIOAPTHHX [NOTOKOB
unCroBeiBOon = 1;

2;

// PeXumel TepMMHasa

naCrnCoobi

TpKaHOH = HeT;
TpCKBOBHOM = @a;

KOHCTAaHTEL
// Crunu wpudra
cTuXypHer = 1; // XupHBENT WPUT
cruKypcue = 2; // Kypcus
crulloguepk = 4; // omyHapHOe MNOOYEPKMBAHME
crm3avepk = 8; // BaUEPKHYTEM TEKCT

Mpouenypa pexnmTepmuHana()

npouenypa pexmmTepMMHasa (BX MNOTOK: LeJjloe; BX CKBOB3HOM: JIOI'MYECKOE) ;
BriOupaer oauH U3 IBYX CTaHIAPTHBIX MOTOKOB, C KOTOPBIM OymyT pa0bOTaTh BCE MOCICAYIOIIME BBI3OBBI (DYHKITHIA
YIpaBIeHUS] TEPMUHAIIOM, U YCTaHABIUBAET JIJIsl HETO PEKUM PaOOTHI.

[Tapamerp moTok MOXET HMETh OHHO W3 [BYX 3HaUeHWIl: mACTABEBOL — CTaHAApPTHBIH IIOTOK BBIBOJA,

naCraCoobw, — CTaHJaPTHBIH TOTOK COOOIIEHHH 00 OnIMOKax.

Ecnu mapamerp cKBOBHOM NMeEET 3HaUeHIHE TPCKBOBHOM, TO TEPMUHAI TIEPEBOINTCS B PEKUM CKBO3HOTO BBOJA —
BCE€ HAXKATUS KJIABUII HEMEUIEHHO OMEIAI0TCSI B TOTOK BBOJA M OTKJIIOUAETCS HXO-TI€4aTh BBEJEHHBIX CUMBOJIOB.



MNMpouenypa pasmepIkpaHa()
npouenypa pasMep3IKpaHa (Bx I'op3, BepT: LeJoe) ;

VYcranaBnuBaeT pasmepbl OkHa TepMuHana. [lapameTp TopB O3HauaeT KOJIMYECTBO CHMBOJIOB IO TOPHU30OHTANH, a
napaMeTp BepT — KOJIUYECTBO CTPOK 110 BEPTHKAIIH.

Mpoueaypa ouNCTUTLIKPaH()

npouenypa OYMCTUTBIKPAH () ;

anmaeT OKpaH, UCIIOJIb3YA yCTaHOBJ'IeHHLIﬁ OBECT IleI/I(I)Ta u (bOHa.

Mpouenypa ounctutbCrTpoky()

npouenypa ouncTUTLCTPOKY (BX I'Oe: LeJioe) ;
Ouninaer ykasaHHYIO 4acThb CTPOKH OT TO3HIMH Kypcopa, HCIONb3ys YCTaHOBIEHHBIM IBeT mpudra n ¢ona. Econ
nepelaHHOe 3HaUYeHNE I'ie OTPHLATENIFHO, OUHMIAET CTPOKY CIIEBa OT Kypcopa, BKIIo9ast HO3UIHI0 Kypcopa. Eciu mae

MOJIOKUTENIFHO, OYMIAeT CTPOKY CIIpaBa OT Kypcopa, BKIIFOYas MO3MIHMI0 Kypcopa. HyneBoe 3HaueHHMe OYHMIAeT BCIO
CTPOKY IEITUKOM.

Mpoueaypa Kypcop()

npouenypa Kypcop (BX I'op3, BepT: LeJoe);

VcTaHaBNMBaeT Kypcop B MEpeNaHHyro Mo3uimioo. Hymepals CTpOK Ha dKpaHe W CHMBOJIOB B CTPOKE HAYHHACTCS C
HYIIS.

MpoueAaypa kypcoplop3()
npouelypa kypcopl'ops (Bx rop3: Lejoe);

‘YcranaBimBaeT KypCOp B NO3MLIHIO NEPEAAHHOIO0 CMMBOJIA B TeKyH.[eﬁ CTPOKE, BEPTUKAJIbHAsA KOOPAWHATA KypCOpa HE
MCHSACTCA. HyMGpaL{I/Iﬂ CHMBOJIOB B CTPOKC HAYUHACTCA C HYJIA.

Mpoueaypa kypcopBepT()

npolenypa KypCOpBepT (Bx BepT: LEJoe) ;

VYcranaBnuBaeT Kypcop B MEpeNaHHYKH CTPOKY Ha JKpaHe, OpU30HTalbHAas KOOpAMHATA Kypcopa HE MEHSeTCs.
Hymepatiusi cTpok HauMHAETCS C HyJIs.

Mpoueanypa noaBuHyTbKypcop()

npouenypa NOOBMHYTBKypCcOp (BX TOp3, BEepT: LeJoe);

CaBuraet Kypcop Ha YKa3aHHOC KOINMYECTBO CTPOK W/WJIM CTONOIOB OTHOCHTENBHO TEKyHICH MO3UIIMH.
[MonoxuTensHbIe 3HAYESHHUS MAPAMETPOB T'OP3 U BEP'T CIBUral0T Kypcop BIPABO U BHU3, @ OTPUIATEIILHBIE — BJIEBO U

BBEPX.



Mpouenypa 3anomMHUTLKYpcop()

npouenypa 3anoMHUTBEKypcop () ;

3anoMHHaeT TeKyILy0 NMO3ULHUI0 Kypcopa. [l Bo3Bpara Kypcopa B COXPaHEHHYIO MO3HLUIO HCHONbB3yeTCs Mpoleaypa
BepHYTEKypcop ().

Mpouenypa BepHyTbKypcop()
npouenypa BepHYyTbKypcop () ;

BosBparmaer Kkypcop B IO3HIHIO, KOTOpast Oblila paHee COXpaHEeHa BHI30BOM TIPOIEyphl BanoMHEMTEKypcop () .

Mpoueaypa ckpbITbKypcop()

npouenypa CkpeTbKypcop () ;

CKkpbIBa€T MHTAOUIMH MPSIMOYTOJIBHUK Kypcopa. CKpBITBIH Kypcop IMpOJOIDKAET BBINONHATH CBOM (DYHKIMM Kak
yKa3arelb TEKyIlel MO3UINHN IS BEIBOAA TEKCTA.

Mpoueaypa nokasatbKypcop()

npouelypa nokaszaTbKypcop () ;

JlenaeT BUAMMBIM MUTAOIIHHA MPSIMOYTOJIBHUK Kypcopa, €CIIH OH OBLT paHee CKPBIT.
Mpoueanypa uBetPoHa()

npouenypa ueeTdoHa (BX LBET: LeJjoe);

YcranaBnuBaeT 1BeT (PoHA, KOTOPHI OyAeT MCIONB30BaThCS MPH CICTYIOUINX BBI30BaX (YHKIHUI BBIBOAA TEKCTa, a
TaKXXe OYNCTKH CTPOK.

[MTapameTp uBeT MOXEeT NpUHUMATH 3HaYeHus oT 0 10 255 1 06o3HayaeT HOMep 1BeTa B 256-1BeTHOU majuTpe X Term.

Mpoueaypa uetllpudcpra()

npouenypa usertllpudra (BXx LBEeT: LeJoe) ;

YcranaBnuBaeT nBeT mpuTa, KOTOPHIH OyIeT NCIONB30BaThCS IPH CISTYIONNX BBI30BaX (DYHKIIMIT BRIBOIA TEKCTA.

[Tapamerp uBeT MOXxeT MpuHUMaTH 3Ha4deHns oT 0 10 255 u 0003Ha9aeT HOMep [BeTa B 256-1BeTHO manuTpe X Term.

Mpoueaypa ctunsllUpudTal)
npouenypa ctuibllpubTa (BX CTUIb: LeEJOe) ;

VYcraHaBiauBaeT CTUIIb HIpI/I(l)Ta, KOTOpLIﬁ 6y,ueT HCIOJIB30BATLCA IPU CIICAYIOMIUX BbI30BAaX (byHKIlI/Iﬁ BbIBOJA TCKCTA.

B mapamerpe cTuie MOXHO IIepefaTh HyJdb, JH0OO ONHO WIM HECKOIBKO 3HAUCHWHA KOHCTAaHT CTHXXXX,
CKOMOMHHUPOBaHHBIX ¢ nomotkio noourosoro NJIN. Hanpumep, Bolpaskenne cTwkuprsni | cTwKypcwue o3Hadaer



JKUPHBIII KypcHB, a BblpaxeHHe cTm3auepx | crTmlloguepxk | cTwKypcmB o3HadaeT 3a4€pKHYTHIA H
HNOAYEPKHYTHII KypCHUB.

MNMpoueanypa c6pocUTLATPUOYTHI()

npouenypa cOpoCUTBATPUOYTH () ;

COpacbIBaeT paHee yCTaHOBJICHHBIE 1IBET (JOHA, [BET MIPU(TA U CTHIIb MIPU(TA K 3HAYCHUSIM IO YMOITIAHHIO.

PyHKUMA UBeT256()

byHxuMsa upeT256 (BX Kp, 3e€J, CUH: LeJIoe) : LeJioe;

Bosppamaer Omkaiimuil mogXomsmiA BeT U3 256-IBETHOW MamUTphl X Term, HanOollee TOYHO COOTBETCTBYIOIIHIA
MepeaHHBIM 3HAYCHUSIM IIBETOBBIX COCTABIISIFOINUX B Mojenu RGB.

[TapameTpsbl kp, B3€31 1 CMH COOTBETCTBYIOT KPAaCHOI, 3€JIEHON U CUHEN COCTABISAIOIIMM U MOTYT IPUHUMATh 3HAYEHUS
ot 0 go 255.

PyHKUMA npoyectbCumaon()

byHxuMsa npouecTbCUMBOJI () @ CUMBOJI;

Yuraer OJIMH CUMBOJI U3 CTAaHAAPTHOT'O IMMOTOKAa BBOAA U BO3BpaIacT HpO‘IHTaHHLIﬁ CHUMBOJI.

B kaHOHHMYECKOM pEXHME TEpMHHAIA, €CIM IMOTOK BBOAA IYCT, (YHKIHS OXHIAET, MOKA I0Jb30BATENhb BBEIET C
KJIaBUAaTypbl OIMH WJIM HECKOJIbKO cuMBOJIOB W HaxMET Enter. Ilocme storo ¢yHKums Bo3BpamiaeT NepBbIH n3
BBEJCHHBIX CHMBOJIOB, a OCTQJbHBIE CHMBOJIBI OCTAlOTCSI B IIOTOKE, TaK 4YTO CJIEAYIOU[HE BBI3OBHI
npouyecTsCUMBOM () BBINOJHAIOTCS HEMEIUIEHHO. B ToM unciie (QyHKIMS 4uTaeT U3 NOTOKA U BO3BPAILAET CHMBOJI
N:0A, cCOOTBETCTBYIOIIMI HaXkaTHIO KiaBuiiy Enter, a taxoke io0ble Ipyrue ynpasisionie CUMBOJBI (€CIH TEPMHUHAT

OTIIPABISIET UX B TIOTOK).

B ckBO3HOM peXMMe TepMHHANa, €CIM IMOTOK BBOMA IYCT, (QYHKIUS OXHAACT OT IOJB30BaTeNsl HaXaTHs 000
KJIAaBHIIU W HEMEIJICHHO BO3BpAIIACT IMONYYCHHBIH CHMBOJ. B 3ToM pexwme mpu Haxatun Enter QpyHKIusS BepHET
cuMBOJI NeOD.

[Tpn Haskatuy (YHKOIMOHAIBHBIX KJIABHII M KIABUATYPHBIX KOMOMHAIIMHA TEPMHUHAJI MOXXCET 3aMHCHIBAaTh B IIOTOK BBOJA
YIIPaBISIONINE MOCIEA0BATENLHOCTH, COCTOSIINE N3 HECKOIBKIX CHMBOJIOB. [T YTEHUS TAKHUX ITOCIEI0BATEIbHOCTEN
HY’KHO BBI3BaTh (DYHKIIUIO HECKOJIBKO pa3 MOAPSI.

Ecnu cranaapTHbIil MOTOK BBOAA NepeHanpasiieH Ha daiin, ata QyHKIMs MOciIeaoBaTebHO BO3BpAIlacT CUMBOIBI M3
(haiina, a Mo JOCTIXEHNH KOHIA (haiina Bceraa Bo3BpamaeT cuMBoi N1A. [Ipu sTom dyHKuns ecrsCumMBodm () Beerna
OyzeT Bo3BpalllaTh HICTHHHOE 3HaUCHHUE.

PyHKUMA ectbCumMBON()

byHkUMS ecTbCUMMBOJI () @ JIOTMUYECKOoe;

BosBpamaer ucTuHHOE 3HAYCHHE, €CIIM B MOTOKE BBOJAA €CTh HEMPOYMTAHHBIC AaHHBIE. B 3TOM ciydae QyHKIHS
npouecTsCMUMBOI () HE OXHAACT BBOAA OT IMOJH30BATENs, a HEMEIUICHHO BO3BpAIIACT CICAYIOUIMA CHMBOJ W3
MOTOKA.

Ecnm cranmapTHBIM HOTOK BBOJIA MIEpEHANPaBIIcH Ha (aiii, 3Ta GyHKIUS BCETa BO3BPAILACT HICTHHHOE 3HAYCHHE.



Pannbl — pannoBbIN BBOA-BbLIBOA,

Monynb ®astmnsr conepxut OnOIMoTeKy (aitioBoro BBoIa-BhIBO/IA.

Tunbl

TUII

// CrpykTypa uMHbOOpMaummu o danye, 3anojiHaeMas
// byHkumaMu oannllepswii () u darinCienyommii ()
dannllHbo = cTpyKTypa

VMS: CTPOKA;

// umsa odaiina

pasMep: LeJjoe; // pasmep B GanrTax

arpubyTH: Uejioe; // aTpubyTh, OOBEIMHEHHBEE NOOUTOBEM VU

BO3pacT: MOMEHT; // mara M BpeMda MNOCJelHel MOoIMbUKaLUm

KOHell;

KoHcTaHTbI

KOHCTAaHTH
// Tunel daiios

drTexcT = 0;
érIBOoMuHE = 1;
KOHCTAHTEL

// TexcToBBM OGan
// ®daiyn Cc NpoM3BOJIbHEIM (OPMATOM INaHHBIX

// PpexuMel OTKpHTMA daria

bpoUTeHne = $01; // paspeunTb uTeHue Odaiiya
bpo3anuch = $02; // paspeumTb 3anuchb B dainn
KOHCTAaHTH

// PEexmMel COBMECTHOTO HOCTYyNa K banity

bcollCcKITIOUUTE =
bcoUrenue =
bcnJliobon

KOHCTAaHTEL

$
$
$

10; // 3axpuThb OpyI'MM NOpOLieCCaM HOCTYN K banty
20; // paspeumTh IOpyIMM MpolileccaM uTeHue odania
40; // paspeumTb OPYTI¥MM [IpOLieCCaM JIOOHE OeMCTBMA C banjioMm

// mosuuMoHMpBaHME B Oaliie

dénOTHauamna
dnOTKoHLIa
dnOTHOCUTENIBHO

KOHCTAaHTEI

= 0; // cumrTas oT Hauaja Odalyia
= 1; // cumrTasd oT KOHLAa oOalia

2; // cumTas OT TeKylel No3uLuu B dale

// aTpubyTe banioB

daTonmpkoUTeHUE =

baCKpPEITHIM
baCucTeMHBM
dbaMeTkaToma
daKaramor
baApPXMBHEBIN
baHopmasbHEM
baBpeMeHHbM
daCumeCcCHIIKA
baCxa e
dallmdppoBaHHEI
baBupTyasibHBIM

$00000001;
$00000002;
$00000004;
$00000008;
$00000010;
$00000020;
$00000080;
$00000100;
$00000400;
$00000800;
$00004000;
$00010000;



dyHKuunsa ¢pannCospatsb()
byHxumsa odannCoszsmaTs (Bx Tundanya: Lejoe; BX NYyTb: CTPOKa; BX pPeXuM: leJjioe): OOBEeKT;

Co3naér HOBBIN (haiiil ¢ yka3aHHBIM UMEHEM B PEKUME YTEHHS U 3alMCH. B mapamerpe myTs JODKHO OBITH NEpeiaHo
uMs (aiina 1, BO3MOXXHO, aDCOTIOTHBIN MM OTHOCHTEIBHBIN IMyTh K HeMy. Eciiit iy Th He ykasaH, ¢aiin Oymer co3maH B
TEKyILEM KaTaJlore.

Ecnu daiin ¢ TakuM MMeHeM yke CyLIeCTBYeT, PeXHHE NaHHble U3 Hero OynyT ynanessl. [Ipu ommOkax cozmaéres
HcKItodeHne OumbkaBeonaBrBona.

[TapameTp Tmndarina o3Ha4yaeT THI AaHHBIX co3JaBaeMoro (Qaitna. 3HaueHne ¢TTexcT O3HAYAET TEKCTOBBIM (ailn B
konupoBke UTF-8, 3Hayenue oTlBOMUHENT — JaHHBIC B MPOU3BOILHOM (opmare. DyHkiuu pamnBanmcars () u
dannllpouecTs () obpamarorcs K (aiiry no-pasHOMy, B 3aBUCHMOCTH OT 3Ha4YEHUsI STOTO ITapaMeTpa.

[TapameTrp pexmM UCTHONB3yeTCS U1 yKa3aHUS PEKMMa COBMECTHOTO JIOCTyMa K CO3laHHOMY (haiily cO CTOPOHBI
JPYTUX TMPOIIECCOB  MOXKET IPUHUMATh OJHO M3 3HAYCHUH KOHCTAHT caXXXX.

BosBpaijaeMoe 3HaueHHE MPENCTABISACT COOONH OOBEKT, KOTOPBIA HY)KHO TepenaBarh MEPBBIM IapaMETPOM BO BCE
octanbHbIe (pyHKIHMHN (aiiIoBOro BBOa-BHIBOAA.

YementHo co3gaHHBIN (aiii T0IuKeH OBITH 3aKPHIT BEI30BOM IMPOIIEAYPH baia3aKkpHTh () .
PyHKUMA hpannOTKpbITH()

byHxumsa 0aniaOTKPHTE (Bx Tundania: Lejoe; BX NYyThb: CTPOKa; BX PEeXuUM: leJjioe): OOBEeKT;

OTKpBIBaeT CyLIECTBYIOIIMH (aiiil ¢ yKa3aHHBIM UMEHEM W yCTaHaBJIMBAET MO3ULHMI0 YTEHHUS-3aIICH B Hadalo (aiiia.
B mapamerpe myTes D0DKHO OBITH IepenaHo UM (aitia 1, BOSMOXHO, a0CONIOTHBINA MIIM OTHOCUTENBHBIN Iy Th K HEMY.
Ecmu myTh He yka3aH, OyaeT OTKPHIT Qaiiil B TEKYIIeM KaTajiore.

Ecnu  ¢aitn ¢ TakuM uMeHeM He CyIIeCTBYeT, a TaKKe IpHU APYTMX OINMOKaX, co31a€rcs HUCKIIIOUeHUE
Oumb6xaBeogaBreoga.

[TapameTp Tmn®artna o3HaYaeT TUI JaHHBIX OTKpbIBaeMoro (haitna. 3HadcHne ¢TTekCT 03HAYACT TCKCTOBBIN (aili B
kogupoBke UTF-8, 3Hauenne ¢TliBOMUHENT — NaHHBIC B MPOM3BOILHOM (hopmare. PyHkunu dparnl3ammcars () u
dannllpouecTs () oOpamarTcs K pailily mo-pasHOMY, B 3aBUCHIMOCTH OT 3HAUEHHSI STOTO IapaMeTpa.

[MTapameTp pex¥M UCIONB3yeTCs Al YKa3aHHs peKMMa JOCTyNa K (aiily — TOJbKO Ha YTEHHE, TOJNBKO Ha 3aIlHCh,
100 Ha YTEHHWE W 3alCh, — a TAKXKE PEKHUMa COBMECTHOTO JIOCTyHa K OTKPBHITOMY (hailily cO CTOPOHBI JIPyTHX
nporeccoB. [l 3TOro HCIONB3YIOTCS KOHCTAaHTHI OPAXXXX m pcaXXXX, KOTopble MOXHO KOMOWHHPOBAThH C
moMoIrsio oneparyu modutororo «JINy». Hanmpumep, 9To00bI OTKPHITE (aiisl A7 YTEHUS U 3aMKCH, 3alIPETUB IPYTUM
mpoueccaM 3amuch B (ald, HO paspelldB YTEHHE, HYKHO IIepefarb B IapaMETpe PeXMM BBIPaKCHHE
bpanUrenne | dpm3ammce | dcpUrenme.

Bosppamaemoe 3Ha4eHHE TpeACTaBIIeT co00i OOBEKT, KOTOPHI HYXXHO MepeaaBaTh IEPBHIM ITAPAMETPOM BO BCE
octanbHbIe (PyHKIHHU (aiiIoBOro BBOIA-BHIBOAA.

YenenHo OTKpPhITHIH (Hailsl J0KEeH ObITh 3aKPBIT BBI30BOM MPOLECAYPHI dain3akprTs () .
Mpoueaypa hann3akpbITb()
npouenypa o¢ann3akpeTh (BB dalyi: 0OBEKT) ;

3akpbIBaeT (aii1, OTKPHITHIN BbI30BOM (yHKINH dannCosmaTe () nin ¢annOTKPHTE (), ¥ IPUCBAaNBACT 3HAUYCHNE
nycTo NepeJaHHOMY OOBEKTY.



Ora QyHKIMs 00s3aTeNbHO ODKHA OBITH BBI3BaHA MOCIE YCHEUIHOTO CO3/IaHHs WM OTKpBITHs (aiija, WHaue mpu
3aBEpIICHIM MPOTPaMMBI BO3HHKHET HCKIIOYeHHe Oumb6kaBrmosHeHwmss. [lo3ToMy BBI30B 3TOM  (yHKIUH

JKCJIaTCJIIBHO MOMEINATh B CCKIIMIO HAIoCJegoK COCTaBHOI'O 6.1'[01(8, HarpuMep:

nepeMeHHasa
b: obmexT;

HayvaJlo
¢ := darmnOrkpuTh (bTTexcT, "MoMm-dami.txt", dpn3anmuce | bcOllCKIOUUTL) ;
Ha4gaJio
banPasmep (b, 0);
dbamn3anucars (b, "Bor Takme umcia:", HC);
bamn3anucars (¢, 10, ' ', 20, ' ', 30, HC);
VCKJIOYEHME
xorzma Juoboe Torma coobumTh ("Ommbka npm 3anmcu B dpani.");
HalocJeIok
bann3axpeTh (§) ;
KOHEIl;
VICKJIIOUEHYE

xorna Jioboe Torma coobmmThb ("Oumbka NpM OTKPHTUM danmia.");
OKOHUYAaHME .

PyHKumua cpannPasmep()

byHxuMsa dannPasmep (Bx dQamnii: oOBEKT) : LeJjioe;
byHxumsa odannPasmep (Bx Qamnyi: oOBEKT; BX pasMep: leJjioe) : LeJjioe;

Bosspaiaet pa3mep nepeaanHoro ¢aiiia B 6aiTax.

Ecnmu mepenan mapamerp pasMep, TO YCTaHABIHMBaeT Uil (paiiina MmepeqaHHBIA pa3Mep W BO3BpAIlaeT HOBEHIM pazMmep
(haiina. [Ipu 3TOM MO3UIKS YTCHHSI-3aMUCH OyJEeT YCTaHOBJICHA B KOHEIT (aiiia.

PyHKuua cgpannllos()

byHxumsa odannllos (Bx ¢ansi: oOBekT) : LeJjioe;
byHxumsa odannllos (Bx ¢ansi: oOBEKT; BX I103: LeJoe) : LeJoe;
byukumsa dannllos (Bx dami: oOBEKT; BX II03: lejioe; BX OTKyIa: LeJjoe) : LeJjoe;

BosBpamaer TeKyIyo MO3UIMI0 YTCHUSI-3aMUCH VTS TIepeiaHHoro (aiiiia — HoMep 0Oaiita, cuuTas OT Havyana Qaiiia.
[Tepesrii Oaiit B (aiine mmeet HOMep 0.

Ecrmu mepeman mapaMeTp Ios, TO YCTaHABIMBaeT HOBYIO TO3WITMIO YTEHHUSA-3alMCH M BO3BpAIIaeT yCTAHOBJICHHOE
3HayeHue. [ 3amucu B KoHeIl ¢aiiyia mo3uius JOo/KHA YKa3blBaTh Ha OalT, CIEAYIOMU 3a MOCIeTHUM OaliToM B
(haitre — T.¢., OBITH paBHa pa3mepy (daiiiaa B OaiiTax. /i TEKCTOBBIX (aiiIOB MPOrPaMMHUCT JOJKEH CICIUTH 33 TEM,
9TOOBI TIepelaHHas MO3UIMS YKa3blBajla Ha HAa4ajio CHMBOJA, B IMPOTHBHOM CIydae IPH IONBITKE YTCHHS BO3HUKHET
HcKIoueHne OumbkaBeonaBrBOKA.

[TapameTrp oTkyma ompesenseT TOUKY OTCUETa M MEPEAaHHON MO3UIUMU U MOXET UMETh OIHO U3 CIEAYIOIIUX
3HAYCHUM:

* ¢nOTHauana — B oS mepeiaH Homep Oaiita, cunTas oT Havana aitna. DTO 3HAYEHUE HCIIONIB3YeTCs MO

YMOJIYaHHIO.

* onOTKoHIa — B o3 nepeaaH HoMep OaiiTa or koHUa (aitna. 3Hadenne 0 o3HavaeT OalT, cremyromMid 3a

KOHIIOM (paiina, 3HaueHne | — mocienauii 6aiT B daiine, u T.11.

* ¢nOTHOCHMTENBEHO — B IIOB MEPEJAHO CMEIIEHHE OTHOCUTENIBHO TEKyIIEeH MO3UIMH YTEHHS-3alNCH.
[TonoxwuTtenpHpIe 3HAYECHUS MIEPEMEIIA0T MO3UIMIO ONMIKE K KOHILY (haiia, OTpHIaTeNbHbIC — K HaJdawy.



Mpoueaypa cpannlpoyectsb()
npouenypa ¢annllpouecTs (BxX darn: obwvekT; BHEHX aprl, apr2, apr3, ...);:

YuraeT AaHHBIC M3 NepeaaHHoro (aiia, HauuHas C TEKYIICH MO3UIUM YTCHHS-3aIUCH, W IO MOPSIKY IMPHUCBAMBACT
MPOYUTAHHBIC 3HAYCHHS IMEPEAaHHBIM mMapamerpaM. [103WIUs YTCHUA-3AMUCH CIBUIACTCS K KOHIy (aiiima Ha 4ucio
MIPOYNTAHHBIX OaiiToB. Ecinu B daiine HeZoCTaTOYHO NaHHBIX, YTOOBI IPOUYECTh BCE TIEPEIaHHbIC TapaMeTpPhl, BOSHUKACT
HCcKItodeHne OumbxkaBeonaBrBona.

[epenannslii (aiin gomKeH OBITH OTKPHIT BHI30BOM (QyHKINH dannOTkprTs () win ¢annCosgmaTs (). Eciu daiin
OBUT OTKPBIT KaK TEKCTOBBIH, TO OH JOJDKEH COZIEpKaTh KOPpeKTHbIe cuMBOIIEI B kKonuposke UTF-8, n Tekymas nozumms
YTEHUS 3alIMCHU J0JDKHA YKa3bIBaTh HA HAYaJI0 CUMBOJIA, MHA4Y€ BOSHUKHET HCKIOUeHHe OumbékaBBonaBrBOaa.

Jeou4Hbll ¢hatin

ITpy 9uTeHMn JaHHBIX W3 ABOMYHOTO (haiiyia, B 3aBUCHMOCTH OT THIA KaXJOTO MEPEJaHHOTO IapaMeTpa, Mpoleaypa
BBINOJIHSET CIEAYIOIINE AeHCTBUS:

* cTpoka — uMTacT u3 ¢aita 64-0UTHOE I1eJI0€ CO 3HAKOM, MPEACTABIIAIOIIee COO0M UIMHY CTPOKHU B OaifTax.
3areM, eciy MpOYMTAHHAS JJIMHA OOJIbIIE HYJNS, YATAET COOTBETCTBYIOIIEE YMCIO OAWTOB U 3aMOIHSET UMHU
cozepxkumMoe cTpoku. [Ipu 3TOM KOppeKTHOCTh mpounTaHHbix cuMBosioB UTF-8 He mpoBepsieTcsi, 4TO MOXET
MIPUBOIUTH K PA3TUYHBIM OITHOKaM IPH JaNbHEHIINX 00paIIeHnsIX K IPOUUTAHHOMN CTPOKE.

* O6®eKT — 3HAUCHHE 3TOr0 THIIA HE MOXKET OBITh HpounTaHo u3 Qaina. IIpu mombITke YTEHUS BOSHUKHET
HCKIIOueHUE HeBepHEMTHIIL.

* JApyrue mpocTble THNbI — YuTaeT W3 (hailna OMMH WM HECKONBKO OalTOB, B COOTBETCTBHM C Pa3MEpPOM
BHYTPEHHETO MPEICTABICHNUS 3HAYCHHUS JAHHOTO THIA, KaK 3TO OMHCAHO B pa3nene THnbl JaHHBIX.

*  coCTaBHBbIE THIIBI — 3HAYEHUs COCTABHBIX THUIIOB HE MOTYT OBITh MPOYUTAHBI U3 (aiiia.

Tekcmoesbiu ¢halin

HpI/I YTCHUHU JAaHHBIX W3 TCKCTOBOI'O Q)afma, B 3aBUCMMOCTU OT THUIIA KAXKAOTO INEPEAAHHOIO ImapamMeTpa, npoucaypa
BBITIOJIHACT CIICAYIONIUE JIEHCTBUS:

* cumMBonm — uymraeT u3 ¢aitna onuH cumBon B komupoBke UTF-8 m mpuBomuT ero x 32-OuTHOMY IeioMy,
o3HavaroneMy konnoiHT FOHukoz.

* cTpoka — YHTaeT U3 (aiiia BCe CHMBOJIBI 10 OMIDKaifliero ciMBosia OKOHUaHHs CTpoku (NOJ, NeOA iy ux
KOoMOMHaIMs), JMbo 10 KoHua ¢aiina. CUMBONBI OKOHYaHMS CTPOKHM OyQyT HpOYMTaHBl M3 (paina, HO He
MOMaAyT B BO3BpaIl[aeMOe CTPOKOBOE 3HaueHue. Eciu Tekyias mo3urys YTeHus-3anucy yKa3blBaeT Ha CUMBOJT
OKOHYaHHsI CTPOKH, IIPOYNTAHHOE CTPOKOBOE 3HAYEHHE OYJIET IyCThIM.

° oBmeKkT — 3HAUCHHE 3TOr0 THIA HE MOXKET OBITh IPpOYMUTAHO U3 (baf/'ma. HpI/I IOIBITKEC YTCHHUSA BO3HHUKHET

rckioueHie HeBepuswa T,

*  JApyrue mpocThle THNBI — YHUTAET U3 (paiiyia Bce CHMBOIBI 10 ONMDKAMIIEro CUMBOJIA-pa3AeNuTeNs: mpobena,
TalOyJsIMK, BO3Bpara KapeTKH, IepeBoAa CTPOKH, JIMOo mo koHuma Qaitna. Ecam Tekymias mo3unus 4TeHus-
3aIIMCH YKa3bIBAaeT Ha CUMBOJ-Pa3JeNUTeNb, TO OH U CICAYIONIME 32 HUM pa3fequTeay OyayT MIpPOIYIIEHSL.
[TonyuenHoe CTpOKOBOe 3HaueHHE OyIeT NPHBEACHO K COOTBETCTBYIOIIEMY THIy [aHHBIX; €CIIM 3TO
HEBO3MOJXKHO, BO3HUKHET HCKITIOUeHNEe OnmBkaKoHBepTamm.

° COCTaBHBIC THIIBI — 3HAYCHHWA COCTAaBHBIX THUIIOB HE MOT'YT OBITH OPpOYNTAHBI U3 (bai/'ma.

MNMpoueaypa cpann3anucarb()

npouenypa ¢ann3anmcars (Bx dann: obwexT; BX aprl, apr2, apr3, ...);



3amuceIBaeT B (aiy 3HaueHHS TepeJaHHbIX ITapaMeTpOB, HAYWHAs C TEKyIIeH MO3UINN YTeHUI-3anucu. Ecim Tekymas
MO3UIMS YTEHHUS-3alCH MeHbIe pazMmepa ¢aiiia B OaliTax, TO HOBblE JaHHBIC OYyIyT 3allMCaHBI IMOBEPX CTapbIX; B
IIPOTUBHOM CiTydae pa3Mep (aiia Oyzner yBenmudueH n0 HeoOxoanMmoro. Tekymnas Mo3nIust YTEHUS-3aIICH CMEIAeTcs K
KoHIy (baiiyia Ha yKcio 3amcanHbIX OaiTos. [Ipyu ommOKax 3amcy BO3HUKAET MCKIIOUeHNEe Oumb6kaBeBomaBeBOgA.

[Mepenannslii daits 10KEH OBITH OTKPBIT BHI30BOM (DYHKIMK GannOTKpEITs () win pannCosnars () .

JeouyHsblii hpaun

HpI/I 3alrcCu JaHHBIX B ,HBOI/I‘-IHBIﬁ (baﬁn, B 3aBUCUMOCTH OT THUIIA KaXKJOro IMEPEAAHHOIO IapamMeTpa, mpoueaypa
BBITIOJIHACT CIICAYIONINE HCﬁCTBHHZ

* cTpoka — 3ammchBaeT B (aiin 64-OMTHOE Henoe CO 3HAKOM, MpeACTaBIsiioniee coOOW IMHY CTPOKH B
OaiiTax. 3aTeM, ecll CTpOKa HEIycTasl, 3alHChIBACT OJUMH WM HECKOJIBKO OAMTOB — COOEPKUMOE CTPOKH B
koaupoBke UTF-8.

° Apyrue mpocrbi¢ THUIbI — 3aIllUChIBACT B (baf?m OIHH HJIM HCCKOJBKO 6aﬁTOB, B COOTBCTCTBUU C pasMCpOM
BHYTPCHHCTO IMMPCACTABJICHUSA 3HAYCHNA JAHHOTI'O THUIIA, KaK 9TO OIMMHUCAHO B pa3aciic Tunsl JAAHHBIX.

® COCTaBHBbI€ THIIBI — 3HAYCHN COCTAaBHBIX THIIOB HE MOT'YT OBITh 3aITMCaHBI B (baﬁn.

TekcmoesbiU ¢hatin

[lpu 3amucu NaHHBIX B TEKCTOBBIA (hailyi, B 3aBHCHUMOCTH OT THIIa KaXJIOTO MEPEIAaHHOTO Mapamerpa, Mpoleaypa
BBITIONTHSIET CIEAYIOINE ACHCTBHS:

*  CMMBOJ — 3allMCHIBAacT B (aiin onuH cuMBol B kogupoBke UTF-8.

* cTpoka — 3anuchiBaeT B (aitnm cumBoibl B koaupoBke UTF-8, cocramisiomue conepXuMoe CTPOKH.

Hukakxne JAOMOJIHUTCIIbHBIC CUMBOJIbI, CBUACTCIILCTBYIOIINC 00 OKOHYaHHH CTPOKH, B (bafm HEC 3aIllMCBIBAIOTCA.

° Apyrue ImpocCTbi€¢ THIIBI — 3alMChbiBa€T B (baﬁn CTPOKOBOC TMPCACTABJICHUC TICPEAAHHOIO 3HAYCHUH,
TMOJYYCHHOC MPSAMBIM NPUBCACHUEM THIIA. Hukakue m0omoIHUTEIBLHBIC CHUMBOJIBI-pa3ACIUTCIIN B (1)8.171.]'[ HC
3aIlTUCBIBAIOTCA.

. cOCTaBHbIE THIIBI — 3HAYCHHS COCTABHBIX TUIIOB HE MOTYT OBITh 3aIMCaHbI B (paii.
DPyHKunsa cpannEctb()
byHxumsa oanmnaEcCTb (BX IOyThb: CTpPOKA) : JIOI'MUECKOE;
BosBpaiiiaeT HCTUHHOE 3HAYCHHUE, CCIIU CYIIESCTBYET (hailyl, HO HE KaTaJloT, C yKa3aHHBIM UMeHeM. B mapamerpe myTe

JIOJDKHO OBITH TepenaHo uMs Qaiiia W, BO3MOXKHO, aOCOJIOTHBIM WIIM OTHOCHTENBHBIN ITyTh K HeMy. Ecim myTs He
yKa3aH, QyHKIHs npoBepseT Halnuue (aiiia B TEKyIeM KaTaJlore.

B cirygae onmbok co3maéres nckiroueHne OumbkaBBogaBrBOA.

PyHKuma cpannEctoKar()

byHxumsa dannEcTeKaT (BX NyThb: CTPOKA) : JIOTMUECKOE;

BosBparaer nCTHHHOE 3HaYEHHE, €CIH CYLIECTBYET KaTajor ¢ yKa3aHHBIM UMEHEM. B mapamerpe myTe J0KHO OBITH
nepenaHo UMl KaTajuora u, BO3MOXKHO, aDCOJIOTHBIH WIIM OTHOCUTEIbHBIA yTh K Hemy. Eciiu myTh He yka3aH, QyHKLIUs
IIPOBEPSET HAIMYKE [TOJKATAIOra B TEKYILEM KaTajlore.

B ciryuae ommb6oxk co3naérest nckimoueHne Oum6xaBeonaBrBona.



Mpouenypa chpannCosaKar()
npouenypa ¢amnCozpKar (Bx NyTb: CTPOKa) ;

Co31a€T KaTanor ¢ yka3aHHBIM UMEHEM.

B mapamerpe myTEB MOXET OBITH INEpENaHO TOJIBKO HMMS CO3[aBAaEMOTrO Karajora, Ju0O0 MONHBIA IyTh K HEMY;
OTHOCHTENBHBIN MyTh He JoIyckaercsi. Eciiu mepeaaHo TONbKO MMsl, TO Karajor OyleT Co3laH B TEKYIIEM KaTayore;
€CJIY Mepeial MONHBIN MyTh, TO KaTaJor OyAeT COo3/aH M0 YKa3aHHOMY ITyTH.

B ciygae onmbok co3maéres uckiroucHne OumbkaBeogaBrBOA.

Mpouenypa pannyYaanKar()
npouenypa ¢amnynanKar (Bx NyTb: CTpPOKa) ;

VYnanser karajuor ¢ yka3aHHbIM UMEHEM.

B mapameTrpe myTe MOXET OBITH TEpedaHO TOJIBKO WMS yAAIIEMOTO Karajora, JIMOO TMOJNHBIM MyTh K HEMY,
OTHOCHUTEJIbHBIN MyTh HE J0oNyckaeTcs. Eciiu mepeaano TONbKO UMs, TO YAalseMbli Karajor JOJDKEH pacrojiaraTbesl B
TEKYIIEM KaTaJIOTe; €CIIM MepeaH MONMHBIH MyTh, TO OyJeT yNaiéH KaTajor M0 YKa3aHHOMY ITyTH.

B ciygae ommbok co3maéres nuckiroucHne OumbkaBBogaBrBOA.

®yHkuma cpannTekKar()

byHxumsa odannTexKarT () : cTpoka;
byHxuma oannTexKaT (BXx NyTb: CTPOKA): CTPOKa;

BosBpamaer myTh k TeKyIeMy KaTasory.

B napamerpe myTB MOXKeT OBbITh IEpeAaH OTHOCHUTEIbHBIM MM aOCOJIOTHBIM IyTh K KaTajory, KOTOpbId Oyner
Ha3HaueH TeKyIIUM. B 3ToM cityyae ¢yHKIMs BEpHET MONHBIN ITyTh K HOBOMY TEKYIIEMY KaTaJory.

B ciryuae ommb6oxk co3naérest uckioueHne OumbxaBeonaBruBona.
dyHKuunsa cpannomKar()
byHxumsa odannomKarT () : cTpoka;
Bo3sBpamiaeT nyTh Kk J0MalIHeMy KaTajaory TeKyIIETro MoiIb30BaTesl ONepalliOHHON CUCTEMBI.
PyHKuna cpannBpmKar()
byHxumsa dannBpmKaT (Bx obmmii: JIOTMYECKOE) : CTPOKa;

Bo3sBpaiaer myTh K KaTajuory Juisi pasMmelieHHs BpeMeHHbIX (aiiioB. Eciau B mapamerpe o6umit repeiaHo HCTHHHOE
3Ha4YeHUe, QYHKIHS BEpHET TI00aTbHBIM BPEMEHHBIM KaTajior, B IPOTUBHOM CIIy4ae — BPEMEHHBIA KaTalor TEKYyIIETo
MOJb30BaTENs, €CIH ATO MOJAEPKUBAETCS ONIEPALUOHHON CHCTEMON.

PyHKuma channBpmnms()

byHxumsa oannBpmlMsa (Bx obumii: JIOTMYUECKOe; BX Npedmkc: CTpoOKa) : CTPOKa;



Bo3sBpaiaer myth 1 uMs (aiisia, KOTOpble MOKHO MCIIONIb30BaTh AJIsl CO3AaHus BpeMeHHoro (aiina. Eciu B mapamerpe
oBwmit NepejaH0 HMCTHHHOE 3HaueHHWe, (QyHKUUs BEpHET myTh K (ailny B NI0OAJbHOM BPEMEHHOM Karaiore, B
MPOTUBHOM CIIydae — BO BPEMEHHOM KaTajlore TEKYIIEero MoJb30BaTells, €CIH 3TO MOAAEPKUBACTCS ONEepaI[iOHHON
CUCTEMOH.

Wms daiina cocronT U3 mepenaHHOro npedukca W yHHKanIbHOTO cy(ddukca u3 Heckonbkux nudp. Ecim B mapamerpe
npebdukc nepenana mycrasi CTpoka, OyZieT UCHonb30BaH mnpeduxc "TMP".

PyHKumA cpannlonHbinlyTb()

byHxumsa oannllonHemMIlyTh (BX HyTb: CTPOKa) : CTPOKa;

JlononHsieT nepeaHHbIil OTHOCUTENIBHBIN MyTh K (ailily mim karajory 10 abCcoJOTHOTO, ¢ yU4ETOM TEKYILEro Karajora
BBITIOJTHEHHS TIPOTPAMMBI, ¥ 3aMEHSIET CHMBOJIBI-PA3ACIUTENN [Ty TH Ha IIPUHSTHIC B JAHHON OTIEPALlMOHHON CHCTEME.

Ecmu B napamMeTpe nyTh NCPCAaHO ITyCTOC 3HAYCHNUEC, BO3BpAIlacT TIOJTHBIN IIYTh K TCKYILICMY KaTaJIOory.

®yHkuua cbannBbinonHaeMbIN()

byHxuMsa GannaBHNOJNHAEMBI () ¢ CTPOKa;

Bo3sBpataer uMs Qaiina BBITOTHIEMON POrpaMMBbl.
PyHKumna cpannllyrtb()
byuxumsa ¢annllyTs (BX NyThb: CTpPOKa): CTPOKa;

BLI,I[CJ'IHeT us3 HepeHaHHOﬁ CTPOKM 4YacCTb, COOTBCTCTBYIOLIYIO IIYTH K KaTaJory, BKJIKOYasd HOCJ'IC,Z[HI/Iﬁ CHMBOIJI-
pa3acIuTeib IyTH.

DPyHKunAa cpannms()
byHxumsa odannlMsa (BX OyThb: CTpPOkKa) : CTpPokKa;
Briensier u3 nepejaHHOM CTPOKH YacTh, COOTBETCTBYIOIIYIO IMEHH (haiiiia, BKITIOYAs PacIIpeHue.

PyHKuua cpannPacwmpenune()
byHkUMsa dbannPacumpeHue (BX NyTb: CTPOKa) : CTPOKa;

Brigenser u3 nepenaHHoO# CTPOKU YaCTh, COOTBETCTBYIOIIYIO pAaCITUPEHUIO UMEHH (paiina, BKITFOYas BEAYIIYIO TOUKY.
DPyHKUMA hpannAtpuobyThbi()
byHxuMsa GanygATPpUOYTH (BX NIYyTb: CTPOKa) : LeJjoe;

BosBpamaer arpuOyThl (aita ¢ yka3aHHbBIM HMEHEM — IIEJIOUHCICHHOE 3HaueHHe, IPeACTaBisoniee coboi
KOMOHMHAIIMIO BCEX YCTaHOBJICHHBIX aTprOyTOB (aitna, 00benMHEHHBIX onepaiuelt modourosoro UJIN.

B nmapamerpe nyTs JOIKHO OBITH IepelaHo UMs (aiina 1, BO3MOXHO, a0COIOTHBIM WJIN OTHOCHTENBHBIA MyTh K HEMY.
Ecnu nyTh He ykasaH, QyHKIMS BEpHET aTpuOyThI (ailyia B TEKyIleM KaTajore.



ITpu ommbkax co3maéres uckmodeHne OumékaBBogaBrBOOa.

Bo3MOXXHBIM 3HaueHHSIM aTpHOyTOB COOTBETCTBYIOT KOHCTAaHTHI $paXXXX. Hekoropsie arpuOyTsl MOTyT OBITH
HEMPUMEHUMBI, B 3aBUCUMOCTH OT ONEPAI[HOHHON CUCTEMBI.

PyHKUua cpannBospacT()
byHkUMsa dannBospacT (BX NyTb: CTPOKAa) : MOMEHT;

BosBpamaer gaty u Bpems nocienneid Moxuduxanyuy damnna.

B nmapamerpe nyTs JOIKHO OBITH ITepelaHo UM (aiina 1, BO3MOXHO, a0COTIOTHBIN WJIN OTHOCHTEIIBHBIA MyTh K HEMY.
Ecmu myTh He yka3aH, QyHKIHs BepHET BO3pacT (aiiya B TEKYIIIeM KaTajiore.

IIpu ommbkax co3maéres uckioueHne OumbkaBBogaBrBOA.

PyHKuua cpannllepemectuTs()
npouenypa o¢annllepeMecTuTs (BX OTKyIa, KyIa: CTpoOKa);

[TepermeHoOBBIBaET H/MIK niepeMeniaeT (aiisl ¢ ykazaHHbBIM UMEHEM.

B napamerpe oTkygma JODKHO OBITH IepenaHo UMs (ailyia U, BO3SMOXXHO, aDCONIOTHBIA WIIM OTHOCHTEIBHBIA MyTh K
HeMy. Ecim myTh He ykasaH, ¢aiii Jo/mkeH pacmonararhesi B TEKyIEM KaTaore.

B napameTpe xyma 10KHO OBITH TTepeiaHo HOBOE nMsl (haiia 1, BO3SMOXHO, HOBBIN a0COIIOTHBIN MIIM OTHOCHUTEIBHBIN
nyTh K HeMy. Ecin myTh He yka3aH, GyHKUUS epeMecTuT (aiii B TEKYIIUH KaTalior 1 IPUCBOUT EMY YKa3aHHOE UMsL.

Ecnu HOBBINM IyTh OTIIMYAETCS OT cTaporo, Qaii OymeT mepeMeniéH; ecii HOBOE MMs OTIIMYAeTCs OT CTaporo, daiin
OyzeTr mepenMeHOBaH.

i meperMeHOBaHUS WM IEpPEeMEIleHHs] KaTajora B IapaMeTpe OTKyHAa HYXKHO IepelaTs IyTh K KaTaJory,
3aBEPIIAIOIINICS CHMBOJIOM-PA3ACIUTENEM IIyTH — «\» WIH «/», B 3aBUCUMOCTH OT OIIEPAlMOHHON CHCTEMBI.

[MTpu ommOkax co3naérest HckioUeHNe OumbxkaBBonaBuBOnA.
DPyHKUMA channypganutb()

npouenypa ¢annynanmTs (BX NYyTb: CTPOKa) ;

Vrmanser ¢aiia ¢ nepeaaHHbIMUA HMEHEM.

B nmapamerpe nyTs JOIKHO OBITH ITepelaHo UMs (aiina 1, BO3MOXHO, a0COIOTHBIN WM OTHOCHTEIBHBIA MyTh K HEMY.
Ecnu nyTh He ykaszaH, QyHKIMS ynanuT ¢aiia B TEKyIeM Karauore.

IIpu ommoOKax co3maércs ucKioueHne OumbxaBeonaBreona.
PyHKuua cpannllepBbin()
byHxumsa odannllepBelt (Bx mWabJIOH: CTpoKa; BEIX MHOO: PanmnlMHpo): oOBEKT;

Co31aéT 00beKT — CIUCOK (hailyioB, MOAXOASIIUX O] MEPEAaHHBI WABIJIOH, U 3aMONHACT NEPEAaHHYI0 CTPYKTYPY
JTAHHBIMH O TIEPBOM W3 HAWICHHBIX (aiiIoB.

[ITabmoH MOXeET coepiKaThb a0COJIIOTHBINA HJIM OTHOCHTENILHBIN OyTb K KaTaJory, a TakKK€ MAaCKy HMCHH (l)aﬁﬂa C
CHMBOJIAMU «*» U «?».



Ecnu ¢yHKkumst Haluia OqMH MM HECKOJBKO MOJAXOIAIINX (hailioB, ToO OHa BO3BpallaeT HEMyCTOH OOBEKT, KOTOPBIH
MOXKHO TiepenaBaTth B (QYHKIMIO bannCnenyrowpi () Ui nonydeHuss UHOOPMAaNMKU O CIEAYIOIIMX HaMICHHBIX
(aiinax. OTOT 00BEKT JODKEH OBITh B JAIBHEHIIEM YHUUYTOXKEH BBI30BOM IIPOLEAYpHl yHMuUTOXMTH (). Eciu
noaxonsme Gaiiel He HalAeHbI, (GYHKIN BEPHET 3HAUCHUE Iy CTO.

lpumep

// BHBOIMUT CIOMCOK OGaijioB M KaTaJoTOB B [JOMAlHEM KaTajiore MOJIb30BaTelid,
// 3a UCKJOUYEHMEM CKPHTHX (QanjioB ¥ KaTaJIOTOB.
nporpammMa Cnmcoxd®anyos;
IepeMeHHbe
mabJIOH: CTPOKa;
IOMCK: OOBEKT;
nHdo: Dannludo;
HaMIeHO: JIOTMYEeCKOoe;
HadaJo
mabjyion := damnnllonuemllyTh (bannlomKaT () ++ "*");
BeIBeCTHU (mabjsoxn, HC) ;
nouck := o¢annllepsrt (mabjaoH, MHOO) ;
ecyy NOouCK <> MyCTO TO HadaJlo
LMKJI Hadajlo
ecnu MHOO.aTpubyTH & GaCxpeiTeir = 0 TO HauaJo
eciu MHQO.aTpubyTH & daKaTasor <> 0 ToO
BEIBECTU (DopMaT (
"%$20c %8m %$19M S%c",
"<xarajor>", wuHbo.aTpubyTe, MHOPO.BO3pPacT, MHOO.mMsa), HC)
rHaue
BEIBECTU (DopMarT (
"%$200 %8m %19 %c",
nHdo .pazmep, uHbO.aTPUdyYyTH, MHOO.BO3pPacCT, MHOO.mMmsa), HC);
KOHell;
HauneHo := OQannCrnenyloommii (nouck, muHOO) ;
KOHell OKa HaMIeHO;
HaloCJIENOK
YHUUTOXUTH ([IOUCK) ;
KOHell;
OKOHUYAaHME.

PyHKuma cpannCneayrowmun()
byukuma dannCrenyommy (BX CIMCOK: 00BekT; BEX MHOO: Pannludo) : Jormyeckoe;

3anonHsAeT MePEeAaHHYI0 CTPYKTYPY NaHHBIMH O CICAYIOIIEM HaiIeHHOM (aiijie U3 MepeJaHHOrO CIMCKa W BO3BpAIIacT
ucTUHHOE 3HaueHue. Ecnu B cincke Gosbliie HeT ¢aiiiioB, BO3BpAIaeT 3HAUYCHHE HEeT; B 3TOM Cllydae CTpyKTypa mHpo

ocTaéTcs HE3aIOIHCHHOM.

OObekT cnmcok J0/DKeH ObITh CO3JaH BbI30BOM (DyHKIMK darnllepBrni () U B JajbHEHIIEM YHUYTOKEH BBI30BOM
MIPOLIENYPBl YHUYETOXNTE () .

[Tpumep ncronbp30BaHUs CM. B ONTMCaHUK (GYHKINHU daitnllepesui () .

Npachmka — rpachmyeckumn BbIBOA

Monyns T'padmxa conepxuT Oubnmoreky rpaduueckux NMPUMHUTHBOB, a Takxke O0a3oBble (DYHKIMU ISl PabOTHI C
M300paKCHUSIMH.



Bce dyHkIuu 3T0# 0MOIMOTeKH pabOTAIOT TOJIBKO B TOM ClIydae, €CiIy IporpamMMa 3amyIlieHa B 0TIaaouHoi cpene. [lpu
3aIrycKe MpOorpaMMbl U3 CHCTEMHOTO TepMHHAJIa MOIYNb I'padrmka HETOCTYICH U BBI3BIBACT OMINOKY MPH KOMITHIISIINU
MIPOrPaMMBI.

Bce ¢yHkiun rpaduueckoro BeIBOAA UCIONB3YIOT CUCTEMY KOODPIMHAT, [J¢ TOYKOW Havyaja OTCYETa CUUTACTCS JICBBIN
BEPXHHIA yTOJ XOJICTa — Tpa(pUIECKOTro OKHA WIIH U300PaKCHU.

Tunbl

TUIIEL
Touka/Touky/ToUuek = CTPYKTypa
T, B: lLeJjoe;

OKOHYAHUE;
MaccusTouek/MaccuBuTouek/MaccuposTouek = MaccuB Touek;
PasmMep/PasmMeprl/PasMepos = Touka;
KoHcTaHTbI
KOHCTAHTEHI

// cTunm nepa

rpcrllycTo = 0;
rpcrJinHma =1;
rpcnTouka = 2;
rpcnTupe = 37
rpcnToukaTupe = 4;
rpcn2TouknTupe = 5;
KOHCTAaHTH
// CTUIIMT KUCTU
rpckllycTto = 0;
rpcklser = 1;
KOHCTAaHTH
// cruny wpudTa
rpcuXupHelt = 1; // xupHEN wpudT

; // Kypcus

rpcuKypcus = 2
rpculloguepk = 4; // omvHapHOe NOOUEPKMBAHUE
8

rpcm3adepr ; // BauEpKHYTHII TEKCT

PyHKUMA rpPOKHO()
byHkUMA IPpOKHO (BX 3ar'OJIOBOK: CTPOKa) : OOBEKT;

Co3naér HOBOE rpauecKoe OKHO — 3aKJIaJKy B OKHE OTJIa0YHOI KOHCOJH, IpeAHa3HAaYEHHYIO /IS BHIBO/IA JAHHBIX
B rpaduueckoM pexxume. Ha3BaHue HOBOH 3aKiIafKy JOJKHO OBITH IepelaHo B mapaMerpe sarosoBok. Co3naHHOe
OKHO MOKHO HCIIOIb30BaTh B KAYECTBE XOJICTa I (DYHKIHH rpamuecKoro BHIBOJA.

Bo3sBpaiaer 00beKT, COOTBETCTBYIOIUI CO3JaHHOMY OKHY — A3TOT OOBEKT MOXKHO HCIIOJIb30BaTh B KAa4eCTBE XOJICTA
Uit pyHKIMiA rpadudeckoro BeiBoja. [lepen 3aBepiicHreM pabOThI MPOrpaMMbl Bce rpad)uuecKre OKHA JOJKHBI OBITh
3aKPBITHI BEI30BOM IPOIIECAYPHl TPYHUUTOXKATSE () .

Mpoueaypa rpYHNUTOXKUTL()

npouenypa I'PYHUYTOXUTH (BB XOJICT: OOBEKT) ;



YHUUTOXKAET MEPEAAHHBIA XOJICT — T.€., 3aKPhIBAcT rpad)uuecKoe OKHO, OTKPHITOC (PyHKIHEH TPOTKPHTBOKHO (),
WA YHUYTOXAeT 00beKT-n300pakeHne. [lepemaHaoil mepeMeHHOH npricBanBacTcs 3HaUCHHE Iy CTO.

Ora QyHKIWMs 00s3aTeIbHO JOJDKHA OBITH BBI3BaHA I KaXJOTO rpaduveckoro 00beKTa, CO3JaHHOTO MPOTrpPaMMON,
HHaYe MPH 3aBEPLICHUN IPOrPaMMBbl BOSHUKHET HCKIIIOUCHHE Omy6xaBHIIOIHEHMS.

PyHKuuna rpPasmep()

byHkuMsa rpPasmep (BX ro: oOOBEKT) : Pasmep;
byHkUuMsS TpPasmep (BX XOJCT: O0OBEKT; BX I'Op3, BepT: Lejoe): Pasmep;

Bo3Bpamraer pasmepsl IepefaHHOro rpadudeckoro o0bekTa B TOUYKaX. B mapamerpe o MoXeT OBITH IepenaHo
rpaduueckoe OKHO WITH N300paxkeHne JTH00ro MoAIepKUBAEMOro popmara.

Ecnu ykazaHbl apamMeTpbl Tops U BepT, (pyHKIHs YCTAaHOBHUT JUIS TIEPEIaHHOr0 00bEKTa HOBbIE Pa3Mepbl U BEPHET
MPeXHUE pa3Mephbl. B 3TOM ciydae MEepBBIM MapamMeTpoM JODKEH OBITh MepeAaH OOBEKT, KOTOPBIH MOXET CITYXKHUTh
XOJICTOM — T.€., rpad)u4ecKkoe OKHO MK u300pakeHue B hopmare image/bmp.

Mpoueaypa rpHavaTb()
npouenypa I'pHauaThb (BX XOJICT: OOBEKT) ;

Hauunaer ceputo oneparuii rpagpuaeckoro BEIBOJA.

Bce nocnenyromine BbI30BbI (DYHKIMH rpadMuecKoro BbIBO/A HE OYIyT MPUBOIUTH K BHIBOIY N300paKeHMS HA DKpaH 10
TEeX TIOp, IOKa cepusl He OyJeT 3aKOHUeHa BBI30BOM T'p3akoHumMTs (). TakuM 00pa3oM MOXHO 3aMETHO yBEIHYHTh
ObIcTpoelicTBHE TPOrpaMMBbl M M30€KaTh HEHYKHBIX MEpPIIaHUH Ha SKpaHe.

[Ipouenypsl rpHavaTs () U rp3aKOHYUTE () MOJACPKUBAIOT CUETYMK BIOKEHHOCTH BBI30BOB. DTO O3HAYaET, UTO
cepusi OymeT 3aKOHYEHa TOJBKO TOTNA, KOTJAa Mpolenypa Ip3akKoHUYMTE () OymeT BhI3BaHA POBHO CTOJNBKO pas,
CKOJIBKO JI0 O3TOro OblIa BbI3BaHA mpollenypa rTpHauars (). [loaToMy pekoMeHayeTcs TOMENath BBI3OB
Tp3aKOHYNUTE () B CEKIUIO HAMOCIENOK COCTABHOTO OJI0KA HHCTPYKIIHIA, HAITPUMED:

HaUajo
rpHauaTh (OKHO) ;
HayaJjo
rpKpyr (oxuo, 50, 50, 40);
rpllpsaMoyronsHuk (oxHo, 0, 10, 40, 20);
rpOTpesok (oxkHo, 0, 10, 40, 20);
HAIOCJIenoK
// B ®TOT MOMEHT BCE HAapPMUCOBAHHHE OOUIYPEH
// ©OymyT MOKa3aHH Ha DKpaHe OJHOBPEMEHHO
I'P3aKOHUUTE (OKHO) ;
KOHelL;
OKOHYAHUE .

Mpoueaypa rp3akoHYnNTb()

npouenypa I'P3aKOHUUTH (BX XOJICT: OOBEKT) ;
3akaHYMBaeT CEPUI0 Oomepanuid rpaduyeckoro BhIBOJA, HauyaTyl0 BBHI30BOM I'pHauaThk () U BBIBOAMT Ha DKPaH BCE
BHECEHHBIC N3MEHECHUS.

[Iponenyps! rpHavaTe () U 'p3aKOHYMTSE () MOAIEPKUBAIOT CYETYHK BIOKEHHOCTH BBI30BOB. DTO O3HAYAET, YTO
cepust OymeT 3aKOHYEHA TOJIBKO TOTZAA, KOTAA MPOIEaypa Ip3akoHUMTE () OyleT BbI3BaHA POBHO CTONBKO pas,



CKOJIBKO JI0 3TOro Obuia BbI3BaHa mporenypa rpHauars (). [lodToMy pekoMeHAyeTCsl TOMEINIaTh BBI3OB
Tp3aKOHYUTE () B CEKIHIO HAMOCIEeNOK COCTABHOTO OI0Ka HHCTPYKITHHA.

Mpoueaypa rplepo()

npouenypa rpllepo (Bx XOJCT: OOBEKT; BX LBeT: LeJjoe);
npouenypa rpllepo (Bx XOJCT: OOBEKT; BX LBeT, TOJIIMHA: LeJjoe);
npouenypa rpllepo (Bx XOJICT: OOBEKT; BX LBET, TOJIMHA, CTUJbL: liejioe) ;

YcraHaBNIHMBaeT CBOWMCTBA Tepa — IIBET, TONIIMHY U CTHIb. CBOHCTBA Tepa MCIIONB3YIOTCS JJISl IPOPHCOBKH JINHUHA U
KOHTYpOB T€OMETPUYECKUX (UTyp Ha IEpelaHHOM XOJICTE.

LiBeT n0JDKEH OBbITh yKa3aH B 24-0utHoM (opmare RGB, rae nepBblii (Mitammii) 6aiiT COOTBETCTBYET KPACHOMY LIBETY,
BTOpOH OalT 3eI€HOMY, a TPETHI CHHEMY.

TosmupmHEa 03Ha4yaeT TOJIIIUHY JIMHUHW B TOYKAX.

B napamerpe cTmires MOKHO N€penaTh OHY U3 KOHCTAHT IpcnXXXX.

Mpoueaypa rpKnctb()

npouenypa I'pKMCTb (BX XOJCT: OOBEKT; BX LBeT: LeJjioe);
npouenypa I'pKMCTE (BX XOJICT: OOBEKT; BX LBET, CTUJb: lleJjoe);

VYcranaBnmuBaeT CBOMCTBA KHCTH — IOBET U CTHIIb. CBoiicTBa KUCTH HCTIOJB3YIOTCA IJIA 3aJIMBKU T€OMETPHUYICCKUX
(1)I/Il"yp 1 B KQUCCTBC (bOHa IIpU BBIBOAC TEKCTA HA NIEPECAAHHOM XOJICTEC.

LiBeT n0JDKEH OBbITh yKa3aH B 24-0utHoM (opmare RGB, rie nepBblii (Mitammii) 6aiiT COOTBETCTBYET KPACHOMY LIBETY,
BTOpOH OalT 3eJIEHOMY, a TPETHI CHHEMY.

B napamerpe cTmas MOXKHO Nepeaarb OAHY U3 KOHCTAHT TPCKXXXX.

Mpoueaypa rpllpudT()

npouenypa rpllpudT (Bx XOJICT: OOBEKT; BX LBET: Lejoe);
npouenypa rpllpudT (BX XOJCT: OOBEKT; BX LBET, CTWUIb: LeJoe);
npouenypa rplpudr (Bx

(Bx

npouenypa rplipudr

XOJICT: OOBEKT; BX LBEeT, CTUJb, pasMep: LeJjoe);
XOJICT: OOBeKT; BX LIBET, CTMJb, Pa3Mep: liejioe; BX MMS: CTPOKa);

‘YcranaBImBaeT CBOMCTBA H.IpI/I(i)Ta — UMs, pa3Mep, CTUJIb 1 LBCT. CsoiicTBa H.IpI/Iq)Ta HCIIOJIB3YROTCA IJISI BBIBOJAA TCKCTA
Ha XOJICT.

B mapamerpe mMst nopKHO OBITH yKa3aHO HamMeHoBaHue mpudTa. Ecnu 37ech mepemana mycTtas CTpOKa, TO
HCIIOJIB3YETCs TAKOM ke MIPUQT, KaKol ObLT YKa3aH B HACTPOMKAX CPEIbI IS BBIBOJA TEKCTA B OTIIAJ0YHOW KOHCOJH.

[TapameTp pasmep o3HauaeT pazMmep wWpudTa B NyHKTax. Ecnu 3xech mepeaaH Hyib, TO HCIONB3YETCs TaKOW ke
pa3mep mpudra, Kakoi ObUT yKa3aH B HACTPONKAX CPEbI U BEIBO/IA TEKCTA B OTIAaI0YHON KOHCOIH.

B nmapamerpe cTmas MOXHO Mepenarb Hyllb — 3TO COOTBETCTBYET OOBIYHOMY TEKCTY, — JIMOO OHO MJIM HECKOJBKO
3HAQYEHUH KOHCTAaHT TpcuXXXX, CKOMOMHHPOBAaHHBIX C NoOMoIIbl0 nobutoBoro MJIM. Hampumep, BbIpakeHHe
rpcuXupHnt | rpcwKypcwMB O3HA4yacT XXUPHBIM KypcHUB, a BbIpakeHUE rpcmBadvepk | rpculloguepk |
rpcuKypcuB 03Ha4aeT 3a4EPKHYTHIA U MOTYEPKHYTHINA KYPCUB.

LiBeT N0JDKEH OBbITh yKa3aH B 24-0utHoM (opmare RGB, rie mepBblii (Miaimii) 6aiiT COOTBETCTBYET KPACHOMY ILIBETY,
BTOPOI1 OaiiT 3eIEHOMY, a TPETHI CHHEMY.



Mpouenypa rpO6Gpe3ka()

npouenypa rpOfpeska (Bx xojcT: obvexkT; BX Tl, Bl, T2, B2: ULeJyoe);
npouenypa rpObpeska (Bx XOJCT: OOBEKT; BX BKJI: JIOI'MUYECKOE) ;

VYcranaBnmuBaeT IS MEPEAaHHOTO XOJICTa MPSIMOYTONBHYH oOnacTh oOpesku. Ilapamerpsl rl, B1 ONpenensioT
KOOpAMHATBI BEPXHETO JIEBOTO yIJIa IPSIMOYTOJIbHUKA, a TTapaMeTpbl T'2 , B2 — MPABOr'0 HUXKHETO.

Ecmu ycranoBieHa o6macTh 00pe3kd, TO Bce (DYHKINHU TpaguuecKoro BeIBoAa OymyT UMeTh 3()(EKT TONBKO B Ipenenax
3ToH 00nacTy, a Mo00oii rpaduueckuil BBIBOA, BEIXOAAIIMIM 3a €€ Ipezensl, OyaeT o0pe3aH Mo TpaHuIaM 00IacTH.

Ecnu B mapamerpe BJI IiepeJjaHO HET, TO YCTaHOBJIEHHAs 00JacTh 00pe3ku OyJeT OTMEHEHa, TaK YTO BHOBb CTaHET
BO3MOXEH BBIBOJ B JIIOOOM Mecte xosicra. Ecnu mepenaHo ma, To Oyner BHOBb IpHMEHEHa Ta o0jacTh 0Opes3Kw,
KOTOpast ObLIa yCTaHOBJICHA paHee.

PyHKUMA rpTouka()

byHxuMsa rpTouka (BX XOJICT: OOBEKT; BX I', B: Ll€JiOe) : LeJoe;
byHkuMa rpTodka (BX XOJICT: OOBEKT; BX I', B, LBEeT: LeJoe): leJjoe;

BosBparaer 1nBer TOUYKM C yKa3aHHBIMHM KOOpAMHATaMM Ha IepelaHHoM XosicTe. Ecin nepenaH meewT, TO Ul TOYKU
OyZeT ycTaHOBIICH HOBBIHM LIBET; NP 9TOM (YHKIIMS BEPHET MPEKHUI [[BET TOUKH.

LBeT NODKEeH OBITH YKa3aH B 24-6utHoM popmare RGB, rie mepsrlit (Mitaqmmii) 6aiiT COOTBETCTBYET KPAaCHOMY IIBETY,
BTOpOH OalT 3eI€HOMY, a TPETHI CHHEMY.

Mpoueaypa rpKpyr()
npouenypa I'pKpyr (Bx xoJjicT: 0OBEKT; BX I', B, paluyc: LeJIoe);

BLIBO,I[I/IT Ha XOJICT KPYI C YKa3aHHBIM paJinyCOM. B napamMeTpax r 1 B A0JKHbBL OBITh nepeaanbl rOpU30HTATIbHAA U
BEPTUKAJIbHAs KOOPAWHATBI HEHTPA Kpyra.

JIn1st IpOPHCOBKH KOHTYpa OKPYXXKHOCTH HCIIOJNIB3YIOTCS YCTaHOBJIICHHBIE CBOIMCTBA Iepa, 00IacTh BHYTPH OKPY>KHOCTH
3aIOJHACTCS] B COOTBETCTBUH C YCTAHOBJICHHBIMH CBOWCTBAMH KHCTH.

Mpoueaypa rp3dnnunc()
npouenypa IpoJsumIc (BX xoJjicT: obwexkT; BX rl, Bl, T2, B2: uLejoe);

BbIBOIUT Ha XOJICT 3JUIMIIC, BIMCAHHBIM B IPSIMOYIOJIBHUK C yKa3aHHbIMU KoopauHaramu. B mapamerpax rl u Bl
JIOJDKHBI OBITH MEpeJaHbl TOPH30HTAIBHAS M BEPTHKAIbHAsT KOOPAMHATH BEPXHETO JIEBOTO yIVIa MPSMOYTONBHUKA, a B
napaMerpax r2 U B2 — IIPaBoro HUKHETO.

Jlis mpopHCOBKM KOHTYpa JJUIMICA HCHONB3YIOTCSl YCTaHOBJICHHBIC CBOICTBa Iepa, oONacTb BHYTPH IIIIHICA
3aI0JIHSETCS B COOTBETCTBHHU C YCTAHOBIICHHBIMY CBOWCTBAMH KHCTH.

Mpoueaypa rpAyra()

npouenypa rplyra (
BX XOJICT: obbekT; Bx T'l, Bl, 12, B2: Lejyoe; BX Hauajlo, pas3Mep: IOpobHOoe) ;



BBIBOIUT Ha XOJICT IyTy 3JUIMIICA, BIUCAHHOIO B IIPSIMOYTOJIBHMK C YKa3aHHBIMU KOOpAMHaTaMu. B mapamerpax rl u
Bl 1omKHEI OBITH MepeaHbl TOPU30HTAIBHAS U BEPTUKATbHAS KOOPIMHATH BEPXHETO JICBOTO yIJIa IMPSMOYTOIEHUKA, a
B MMapaMeTpax r'2 U B2 — MPaBOro HUXKHETO.

ITapameTp Hawano omnpenenser yroji, ¢ KOTOPOro HAYMHAETCs Ayra, a MapaMeTp pasMep — YNIOBOM pa3Mep OyIH.
OTu mapaMmeTpsl NOKHBI OBITh YKa3aHbl B pajuaHax, OTCUET BeAETCA OT KpaifHel mpaBoi TOUKM AJUIMIICA NMPOTHB
YacOBOU CTPEJIKHU.

I[J'IH TIPOPUCOBKU AYTU UCHOJIB3YIOTCS YCTAHOBJICHHBIC CBOICTBa rnepa.
MNMpouenypa rpCermeHT()

npouenypa rpCermeHnt (
BX XOJICT: 0OmexT; Bx Tl, Bl, 12, B2: Lejyioe; BX HAaUajlo, pas3Mep: OpobHoe) ;

BbIBOIUT Ha XOJICT CErMEHT 3JUIMIICA, BIMCAHHOIO B MPSMOYTOJIbHUK C YKa3aHHBIMU KOOpAUHaTaMmu. B mapamerpax
vl u Bl [OMKHBI OBITH MEpeNaHbl TOPU3OHTANbHAs M BEPTUKAIbHAS KOOPAWHATHI BEPXHETo JICBOIO YyIia
IPsIMOYTOJIbHMKA, 4 B IapaMeTpax r'2 U B2 — IIPaBOro HUXKHETO.

[TapameTp Hawasmo OIpeAeNseT yroi, ¢ KOTOPOrO HAUYMHAETCA CETMEHT, a MapaMeTp pasMep — YIIOBOH pa3Mmep
CerMeHTa. JTH INapaMeTpbl JOIDKHBI OBITh yKa3aHbl B PajlaHax, OTCUET Ben€Tcs OT KpaiHEH NpaBoOM TOYKM BIUTHIICA
IIPOTUB YaCOBOU CTPEJIKHU.

Jis TpopHCOBKM KOHTYypa CETMEHTa HCIHOJNB3YIOTCS yCTAHOBJICHHBIE CBOWCTBAa mepa, OONAacTh BHYTPH CErMeHTa
3aI10JIHSIETCS. B COOTBETCTBUH C YCTAHOBJICHHBIMU CBOMCTBAMU KHCTH.

Mpoueaypa rpCekrop()

npouenypa rpCexTop (
BX XOJICT: obmekT; BxX T'l, Bl, 12, B2: Lejyoe; BX Hauajlo, pas3Mep: IOpobHOoe) ;

BpIBOIUT Ha XOJICT CEKTOP IUIUIICA, BIIMCAHHOTO B NMPSIMOYTOJIBHUK C YKa3aHHBIMH KOOpAWHaTaMH. B mapamerpax rl
1 Bl I0IDKHBI OBITH TIEpEJaHbl TOPU30HTANbHAS M BEPTUKAIBHAS KOOPAMHATHI BEPXHETO JIEBOTO YIIa IPSMOYTOIbHUKA,
a B IapaMeTpax r'2 U B2 — MPaBOr0 HIXKHETO.

[Tapamerp Hawaso ONpeEeNseT yroi, ¢ KOTOPOr0 HAYHHACTCSI CEKTOp, a IMapaMeTp pasMep — YINIOBOM pa3Mep
ceKkTopa. DTH MapaMeTphl JODKHBI OBITh yKa3aHbl B pajMaHax, OTCUET BeNETCS OT KpaifHedl MpaBOil TOUKH 3JUTHIICA
MPOTHUB YaCOBOM CTPEIIKH.

Jlns TpOpHCOBKM KOHTypa CEKTOpa HCIIONB3YIOTCA YCTAaHOBJICHHBIE CBOMCTBA Iiepa, OONAcTh BHYTPH CEKTOpA
3aIOJHACTCS B COOTBETCTBUH C YCTAHOBJICHHBIMH CBOWCTBAMH KHCTH.

Mpouenypa rpOTpe3okK()
npouenypa rpOTpesok (Bx xoJjcT: obvexkT; BX Tl, Bl, T2, B2: ULeJyoe);

BbIBOIUT Ha XOJICT OTPE30K OT TOUKU C KOOpAMHATamMu r'l, B1 10 TOYKM C KoopAuHaramu r2, B2. {11 IpOpUCOBKU
OTpe3Ka MCIOIb3YIOTCS YCTAaHOBICHHBIE CBOICTBA Mepa.

MNMpouenypa rpJlomaHas()

npouenypa rpjlomMaHad (Bx XOJICT: OOBEKT; BX TOukM: MaccuBTouek) ;



BrBOomUT Ha xoJICT JIOMaHyIO JTUHHIO. B mapameTpe Toukm NOMKEeH ObITh TMepedaH MAcCHUB Map KOOPAWHAT st
Ka)KZ0W BEPILMHBI IOMAaHOW JIMHUH.

Jl71s1 mpoprCOBKY 3BEHBEB JIOMAaHOM MCIOJIb3YIOTCSl YCTAHOBIICHHbBIE CBOMCTBA Iepa.
Mpoueaypa rplipamoyronbHuUK()

npouenypa IpllpAMOYyTOJIbBHMK (BX XOJICT: oOBekT; Bx Tl, Bl, T2, B2: Uejyoe);
npouenypa IpllpaMOyTONBHUK (BX XOJICT: oOvexkT; BX Tl, Bl, T2, B2, p: UeJoe);
npouenypa rpllpaMOyTONbBHMK (BX XOJIiCcT: oOvexkT; BX rl, Bl, 12, B2, pPr, pB: LeJoe);

BreBoauT Ha xoscT mnpsMmoyroiabHuk. Ilapamerpsl Tl, B1 OmpenensioT KOOPAMHATHI BEPXHErO JIEBOTO yIia
NPSIMOYTOJIbHUKA, a TapaMeTphl T'2 , B2 — IIPaBOTO HUKHETO.

B mapameTrpe p MOXHO NepenaTh paguyC 3aKpyDIEHHs YITIOB HpsMOyTronbHUKA. Eciu mepegaHsl pr U pB, TO pr
OIIPEAEIACT PaIyC 3aKpyIJICHHUS 110 TOPH30HTAIN, 3 PB — 110 BEPTUKAIIH.

Jlns mpopHCOBKM KOHTypa MpSMOYTOJbHMKA MCHOJB3YIOTCSl YCTAHOBJIEGHHBIE CBOWCTBA IIepa, 00JacTb BHYTPH
MPSMOYTOJbHUKA 3aTI0JHAETCS B COOTBETCTBUM C YCTAaHOBIEHHBIMHU CBOMCTBaMH KHCTH.

Mpoueaypa rpMHoroyronbHuK()

npouenypa I'PMHOTOYTOJBHUK (BX XOJICT: OOBEKT; BX Touku: MaccuBTouex) ;

BrIBOAMT Ha XOJICT MHOTOYTOJBHUK. B mapameTrpe Touwkm NOIDKEH OBITH TIepelaH MAaCCHB ITap KOOPIUHAT IS KaXKIOH

BCPUIMHBI MHOT'OYT'OJIbHUKA.

s TpOpHCOBKM CTOPOH MHOTOYTOJBHHKA HCHONB3YIOTCSI YCTAHOBJICHHBIE CBOWCTBA TIiepa, OOJacTb BHYTPH
MHOTOYTOJIbHHKA 3allOTHAETCS. B COOTBETCTBUU C YCTAaHOBICHHBIMU CBOMCTBAMU KUCTH.

PyHKuua rpPasmepTekcTa()
byHxumsa rpPasmepTexkcTa (Bx XOJICT: OOBEKT; BX TEKCT: CTPOKa) : Pasmep;

Bo3sBpainaer pazmep npsiMoyroibHON o0nacTy, TpeOyeMoi 11t BRIBOJIa NepeJaHHON CTPOKH Ha MepelaHHbI XOJICT.

J1nist BBIYMCIICHUS pa3Mepa MCIONB3YIOTCS CBOMCTBA MIpU(Ta, yCTaHOBIICHHBIE BHI30BOM TplipndT () .

PyHKUMA rpTekcT()

dyHKUMA IpTekCcT (BX XOJICT: OOBEKT; BX I', B: LleJloe; BX TEKCT: CTpoOKa): Pasmep;
BriBonut Ha xoscT nepeaaHHblil TexcT. KoopauHaThl BEpXHEro JIEBOIO yIila MPSIMOYTOJIbHUKA C TEKCTOM JIOJIKHBI

OBITH IepenaHbl B MapaMeTpax T U B. I BEIBOZIA TEKCTA UCTIONB3YIOTCS CBOMCTBA MIPU(TA, yCTAHOBICHHBIC BHI30BOM
rplipudT (), GOH NMPIMOYTOIHHIKA 3aMOIHACTCS B COOTBETCTBUH C TEKYIIIMMH CBOHCTBAMHU KHCTH.

Bo3sBpaniaer BepTUKaJIbHBIN U TOPU3OHTAIBHBIA pasMep MPSIMOYTOJIbHHUKA, COIEPKALIETO BBIBEJACHHBII TEKCT.

dPyHKumsa rpUsoCospathb()

byuxumsa rplz3oCo3maTh (BX MCTOUYHMK: 0OBekT; BX T'l, Bl, 12, B2: Lejioe): OOBEKT;



Co3pmaét n300pakeHue MyTEM KOTMPOBAHUS MPSIMOYTOJIFHOM 00JIaCTH U3 MEPEAAHHOTO UCTOYHHUKA. VICTOUHIKOM MOXKET
CILy’)KUTh Tpaduueckoe OKHO WIHM Jpyroe u3oOpaxeHue, nuOo 3HadeHHe mycTo. B mocmemnem ciydae coszmaéres
4EPHBII NPSMOYTOJBHUK MIHMPUHON T'2-11 u BelcoTON B2-B1.

B mapamerpax rl, =B1 HyXHO NepeAaT KOOPAWHATHI BEPXHETO JEBOTO yIJIa KONHPYEMOTOo MPSMOYTOJIbHUKA, a B
mapameTrpax r'2, B2 — IIPaBOTO HUKHETO.

N3o0paxxenne Bcerga cosmaéress B ¢opMare image/bmp, kaHana mpo3padHOCTH He mnoajepkuBaercs. Co3naHHOE
M300paKeHNEe MOXKHO BBIBOJMTH Ha XOJICTHI, & TAK)KE MCIIOIb30BaTh B KauecTBE XojcTa sl yHKUUi rpadudeckoro
BBIBO/JIA.

OyHKIUSA BO3BpAIIACT 00BEKT, COOTBETCTBYIONIUI CO3JJAHHOMY U300PaXCHUIO. DTOT 0OBEKT MOKEH OBITh YHUUTOXCH
BBI30BOM I'PYHMUYTOXMUTE () .

PyHKUMA rpU3o3arpy3nTb|()

byHKUMA TpM303arpysuTh (Bx muMadamia: CTpokKa): OOBEeKT;

3arpyxaetr nzoOpaxkeHne U3 (Qailia ¢ ImepegaHHBIM UMEHEM M BO3Bpamaer 0ObEKT, COOTBETCTBYIOIINN CO3IaHHOMY
n3o6paxennto. CoznaHHOe M300pakeHHEe MOXKHO BBIBOJMTH Ha XOJICTBI; KPOME TOTO, €CIIH M300paskeHne uMeeT popMar
image/bmp, To ero MOXXHO HCIIONIB30BaTh B KAYECTBE XOJICTa sl PYHKIMIA TpaiuecKoro BBIBOAA.

IMonnmepxuBarotes ciexpyronme (GopMarsl u3o0paxeHuil: image/bmp, image/x-xpixmap, image/png, image/jpeg,
image/tiff, image/gif, image/x-portable-bitmap, a Taxxe popmarsr cur, ico u icns.

Kaxxnoe ycrenrHo 3arpyxeHHoe n300pakeHHe JT0KHO ObITh YHHYTOXXEHO BHI30BOM TPYHUUTOXRATS () .

Mpoueaypa rphsoCoxpaHnTb()
npouenypa I'pM30COXPaHUTH (BX M30: 00BEeKT; BX muMmadanmma: CTpokKa) ;

3anmuchIBaeT mepeJaHHOoe M300paxkeHue B (ailnm ¢ ykazaHHBIM MMEHEM. B mapameTpe mMB0 MOXeT OBITH IepemaHo
n300pakeHne B I0OOM HoaaepkuBaeMoM (opmare, a Takxke rpaguueckoe okHO. B mocnenHem ciydae OyaeT co3naH
¢aiin B popmare image/bmp, B KoTOpoM OyeT COXpaHEHO COAEPIKMMOE OKHa.

MNMpouenypa rphsoBbiBecTH()

npouenypa I'p/30BEBeCTM (BX XOJICT: OOBEKT; BX I', B: llejJlo€; BX M30: OOBEKT) ;

BbIBOomUT Ha XOJICT NepefaHHOe U300pakeHue. B mapamerpax r, B JOJDKHBI ObITh YKa3aHbl KOOPIMHATHI BEPXHETO
JICBOTO yIjla IPSMOYTOJbHUKA, Kyaa OyIeT BBIBEICHO HM300pa)KCHHE, a B MMapaMeTpe MB30 — O0bEKT-H300paKeHUE B
T000M o IepKUBacMOM (hopMate HITH JTF000H qpyToif XOJCT.

CoObITA — o6paboTKa codobITUN

Mopnyns CoBBTMST CONEPKHUT OMOMUOTEKY Uil 00paOOTKM COOBITHH KIaBHATYPHl M MBI B OKHAX Tpaduyeckoro
uHrepdeiica moab3oBares.

Bce ¢ynkiun 3Toit 6nbaroTekn paboTaloT TOIBKO B TOM CIIydae, eCiH IIporpaMmMa 3alylieHa B 0TIafouHoil cpene. [Ipu
3aITycKe MPOTPaMMBI U3 CHCTEMHOTO TEPMHUHAIA MOIYJIb COBBITMST HEIOCTYIICH U BHI3EIBACT OIIMOKY ITPH KOMITHIISITUHI

[IPOrPaMMBI.

O06paboTka cOOBITHI KJIaBHATyphl M MBIIIM B Tpaduiyecknx OKHAX peajn3oBaHa B BHIE odepenu coObIThil. BbzoBom
c6rBakasarTs () HporpaMMa HHHLIHAIM3HPYET odyepenb coObiThil, gyHKmMM cBTEcTh () M c6r3aéparTs ()



NpeiHa3HaueHbl sl BHIOOPKHM COOBITHI M3 odepead, a (yHKIuH cB6TCkomnbko () U c6rCmoTpeTn () — s

MPOCMOTpPa COOBITHH B OUepey.

Tunbl

TUII
CobriTue /COBHITUM = CTPYKTypa
uTO: LeJoe; // TuUn COBHTMSA — OOHA M3 KOHCTAHT COTXXXX
KOI: LeJjioe; // HOMEp KJAaBMIM MM KHOIMNKM, KOI CUMBOJIA
nHbo: wejsoe; // COCTOAHME CHelUMalJibHHEX KJlaBMUIl
T, B: Ueyoe; // KOOPAMHATH yKas3aTeJsid MBI
OKOHUAHUE;

Crpykrypa Co6riTMe CONCPXHUT WHPOPMAIMIO O COOBITHH KJIABHATYpPHI WIJIM MBIIIM, BO3BpAINACMYIO (YHKIIUSIMH
c6ér3abpaTe () U c6TCMoOTpPeTs ().

[Tone uTo copepKUT TUIT COOBITHS — 3HAYEHNE OJHOM M3 KOHCTAHT CBTXXXX.

[one xom cCOMEPKUT, B 3aBUCIMOCTH OT THITa COOBITHSL:
* c6TKnHax 1 c6TKinOTI — BUPTYaJIbHBIN KOJI KJIABUIIK HA KIIaBUATYPE;
e  cB6TKnCme — koanoiint FOHMKoI BBEAEHHOIO CUMBOJIA;
. c6rMirHax 1 c6TMwOTI — HOMEP KHOIIKM MBI, OIHA U3 KOHCTAHT KHMXXXX;
*  c6TMwKic — QUCTaHIMIO BPAIEHHs KOJeca, OTPHIATEIHFHOE YUCIIO COOTBETCTBYET BpAIlEHHIO Ha ces;
* cO6rMuBx, cOTMuBEX U cOTMIBT — I10JI€ HE UCIIOJIB3YETCS U PABHO HYIIIO.

[Tone muHbO CONEP)KUT OJHO WIIM HECKOJIBKO 3HAUCHHWH KOHCTAaHT CCKXXXX, CKOMOMHUPOBAaHHBIX C ITOMOIIBIO
noburoBoro WJIN. [{na coOpitnii c6TKnCMB, c6TMBX # cO6TMwBEIX 3TO IOJIE HE HUCIOJIB3YETCS U PAaBHO HYJIIO.
buThl, cBsI3aHHBIE C COCTOSTHMEM MBIIIH, ISHCTBUTENIBHBI TONBKO JUIS COOBITUI MBIIIN; JUIs COOBITHH KIIaBUATyphbl 3TH
OWTHI BCEraa paBHbI HYIIO.

IMons © u B I COOBITHH MBIIIN COACPIKAT TOPU3OHTAIBHYIO W BEPTHKAJIBHYIO KOOPIMHATHI yKa3aTels MBIIIHA B
cUcCTeMe KOOpauHAT rpaduueckoro okHa. J[st coObITHi KIaBHATyphl, a Takke cO6TMWBxX 1 c6TMWBEIX 3TH MOJI HE

HCIHOJIBb3YIOTCA U PABHBI HYJIIO.

Ilpumeuanue: COOBITHSI Ha)XKaTHHM KIABHII M BBOJA CHMBOJIOB — c6TKnHax u cO6TKiICMEB — aBTOMAaTHYECKH
TIOBTOPSIFOTCS, €CNM HaXkaTh W YICP)KWBATh KIABUINY Ha KiaBmarype. [Ipm 3ToM coOBITHE OTHYCKAaHWS KJIABUIIN
c6TKnOTI BO3HUKAET OJIHOKPATHO B TOT MOMEHT, KOI/Ia KJIaBHINIA OTHYIIECHA.

KoHcTaHTbI

KOHCTAaHTH
// TUOBL COOLITMIMI

cOTKnHax = 1; // HaxarTue kJaBUIM Ha KJaBuaType

cOTKnOTn = 2; // OrnyckaHue KJIaBMIM Ha KJaBUaType

cOTKICMB = 4; // BBOI CMMBOJIAa C KJI@aBMATYPH

coTMuHax = 8; // HaxaTue KHOMNKM MBI

cOTMmOTn = 16; // OrnycKaHMe KHONKM MBI

cOTMmKic = 32; // BpaleHre KoJjieca MbIlM

cO6TMuBx = 64; // Bxonm ykaszaTejyid MHIM B TPAHUIE OKHA

cOTMuBeIx = 128; // BHXOI yKa3aTeJjid MBIIM 33 I'PAHULE OKHA

coTMuIBr = 256; // llepeMemeHue ykasaTejid MbIIYM B OKHE
KOHCTAHTEI

// COCTOSHME CIelMaJIbHEX KJIaBuIl

ccklludT = 1; // Haxara kjaeuma Shift
cckKrpa = 2; // Haxara kjaBuma Ctrl
CCKAJIBT = 4; // Haxara kjnaBuma Alt



cckJIKM = 8; // HaxaTa JjieBas KHOIKAa MBI

cckIIKM = 16; // HaxaTa npaBas KHOIIKA MBIIN

ccxCKM = 32; // HaxaTa cpenHsas KHOINKA MbIIY

cexIBKmuk = 64; // lle4yox MBIM CJIeOyeT CUMTATh IBOMHEM
KOHCTAaHTH

// KHOTKM MBI

kHMJleBad = 8;
xHMIIpaBasg = 16;
kHMCpenHsaa = 32;

Mpouenypa co6T3akasaTb()

npouelypa cbr3akas3aTh (OKHO: OOBEKT; UYTO: LeJjoe);
Co3pmaér ogepens coOBITHIT s TpadIuecKkoro okHa. B mapamerpe uro HEOOXOAMMO yKa3aTh THITHI COOBITHIA, KOTOPHIE

OyAyT TIOMEIIATECS B OYepelib. 3MECh MOXKHO TIepeaTh OHY MM HECKOJIBKO KOHCTAHT CBTXXXX, CKOMOMHUPOBAHHBIX
¢ moMolIbsIo sorndyeckoro MJIN.

Ecmu B mapamerpe wTo mepenaHO HEHYNICBOE 3HAUCHHE, TO JUIS YKa3aHHOTO OKHa CO3Jaércs odepenb COOBITHIA, B
KOTOPYIO OKHO Oy/eT OMEIATh Bce MPOUCXOIAIINE B HEM COOBITHS YKa3aHHBIX THUIOB. [IporpaMMa J0KHA W3BIIEKATh
9TH COOBITHS U3 OUepEN BHI30BOM cB6T3abpars () .

Ecmu B napaMeTpe 9To Nnepeaad HyJib, OUCPCAb COOBITHIA JUTA YKa3aHHOI'O OKHAa YHUYTOXACTCA.

DPyHKUMA cOTECTL()

byHxuMsa COTECTb (OKHO: OOBEKT) : JIOTMYUECKOE;

BosBparmaeT HCTHHHOE 3HAUEHHE, €CIH I YKa3aHHOTO OKHA OblTa co3/aHa odepens COOBITH, M B HEH €CTh XOTS Obl
OIIHO coObITHE. B 3TOM ciTydae mporpamMma MOKeT BbI3BaTh c6T3abpaTs () A n3BIeUeHUs COOBITHS U3 OUepe/iu.

dyHKuua co6T3abpaTh()

byHxumsa cOr3abpaTh (OkHO: 0OBekT) : CoOrlTHE;

Viander u3 ouepenu IEPEefaHHOrO OKHa Ommkaiiiiee (camoe crapoe) COOBITHE U BO3BpAlLlaeT CTPYKTYpy C
nHpopmarelt 06 ITOM COOBITHH.

Ecmu mis mepemaHHOTO OKHA HE OBLIA co3/aHa o4epenb COOBITHH, 00 €CIIM ouepeab MyCcTa, BOSHUKACT UCKITFOUCHIE
Oum6KaBHIIOJIHEHUSI.

PyHKUMA c6TCKONbKO()

byHxumMsa cOTCKOJIBKO (OKHO: OOBEKT) : LeJjioe;

Bo3Bpaiaer konu4ecTBO COOBITHH, MMEIOIIMXCS B OUepend IepeJaHHOro okHa. Ecnmu odepenb coObITHH He Oblia
cosnaHa, QyHKIHS BEPHET HYIb.

PyHKUMA cOTCMOTpETDH()

byHkUMA CcOTCMOTPETH (OKHO: OOBEeKT; MIOKC: Lejoe): CoOwTue;



Bosspaiaer cTpykTypy ¢ uH(pOpManueil 0 COOBITHH ¢ YKa3aHHBIM HHICKCOM H3 OYEPEIH IEPeIaHHOrO OKHA, IIPH 3TOM
COOBITHE HE YIAJIIETCS U3 OYepe/u.

B napamMeTpe mMOoKC HOJIKCH OBITH nepeaan HOpSI,HKOBLIi;I HOMEp CO6I)ITI/I$I, HaunHasA C HYJA. CoObITHSL B ouepean
PacCnoIOKEHBI B IMTOPAAKE UX BOSHUKHOBCHUS, T.€. YEM HOBCC CO6I>ITI/Ie, TeM OOJIbIIIE HUHACKC.

Ecnm n1s mepenanHoro OKHa He ObIIa co3/1aHa ouepesib COOBITHH, TNO0 €Cii OYepelb IyCcTa, BOSHUKAET HCKITIOUECHHE
HeBepurmlHIOeKC.
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