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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CTpyKTypa ncxogHoro koga

[Iporpamma Ha s3pike Kiayc, a Taxoke mrobast moarporpaMmma — Hponexypa Win (GyHKIUS — COCTOHUT M3 3arojoBKa,
paszena OmpeneleHWH W COCTaBHOrO OJ0Ka WHCTPYKIMH, IPEACTAaBISIONIET0 COOOH Teno IporpaMMbl HIH
MOANPOTPaMMBI.

OnpegeneHue nporpamMmmol

3aroJIoBOK MpPOTrpaMMBbl HAYMHACTCS KITIOUYEBBIM CIIOBOM HpoOTpPaMMa, 3a KOTOPBIM CICAYCT UACHTH(GHUKATOP — UMS
nporpaMMel. Jlamee, ecim mporpamMma NPHHAMAeT apryMEHTHl KOMAaHAHOW CTPOKH, B KPYIIBIX CKOOKax CIlemyer



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 mporpamma sBisieTcs pelIeHHeM 3ajadd U3 ydebHoro kypca IIpaktukyma, TO €€ 3arojloBOK Ha4MHAETCS
KJIIOUEBBIM CIIOBOM Bajada, 3a KOTOPBIM CIIEAyeT MMS pelIaeMod 3agadd, Jajiee CIOBO M2 M MM yueOHOro Kypca,
CofieprKalllero pelraeMyro 3ajady. Ilocie 3Toro MoxeT ciaefoBaTh OINpEAeNeHHE apryMEHTOB KOMaHIHOW CTPOKU B
KPYIJIBIX CKOOKaX, a 3aTeM — 3HaK « ; ».

3anava Ypokl3amanmel m3 BBonuemKypc;
HayajJio

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

B nememnei Bepcun Knayc takas ¢opma 3arojioBka HUKaK HE BIUSIET HAa BBIOJIHEHHE IPOTPAMMBI M CITy>KHUT JIUIIb
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 kadyecTBe THIIOB mapaMeTpOB MOXKHO HCIIOJIb30BaTh KIIIOUEBHIE CIIOBA, COOTBETCTBYIOIIME MPOCThIM TUiaM Kiayc, 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,
obo3Hauaromee npoctoit Tun Knayc, nnentudukarop panee 0ObABISHHOTO TUIA, TMO0 ONpeeNeHre COCTaBHOIO TUIIA
— MaccuBa, cIoBaps Ui cTpyKTypsl. [loce kaxmoro onpeneneHus JOMKEH CIEJ0BaTh 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
KOMITWIISIMA — T. €., OHO HE MOXKET COJepXKaTh WHBIX ONEPaH/IOB, KpoMe OyKBaJbHBIX 3HAa4eHHH M MUMEH paHee
OOBSBICHHBIX KOHCTAHT. OOpaIeHust K IEPEMEHHBIM 1 BBI30BBI (DYHKIIHI B TAKOM BBIPaKEHUH HEJOIYCTHMBI.



nporpamMa lpumMmep;

KOHCTAHTH
ueseiHyss = 0;
npobueHysie = 0.0;
vHeUucyo = 0 / O;
BeckoneunocTs = 1 / 0;
n = 3.1415926;
npamonyros = Iu / 2;
T: Touxka = {r = 10, B = 20};
HayaJjo
HUUETO;
OKOHUAHUE .

OnpeneneHusi nepeMeHHbIX

HepeMeHHaﬂ MpeaAcTaBiIACT €000 IMEHOBAaHHOE 3HAYCHHE IIPOCTOI0 MJIIM COCTABHOT'O THIIA, KOTOPOC MOXKET MCHATHCA
B IIPpOLECCEC BBIIIOJHCHUSA TPOrpaMMBbl. Haganpnoe 3HaueHue HepeMeHHOﬁ MOKET OBITh YKa3aHo Ipu o0bsBiIenny. Eciu
OHO HEC yKa3aHO, TO IIpU BXOJAC B 001acThb BUAMMOCTHU NEPEMCHHAA MOJYy4acT HYJICBOC Ha4aJIbHOC 3HAYCHHC, KaK 3TO
OIMMCAaHO B pa3aciic Tunbl JaHHBIX.

JIJ'IS{ MNEPEMCHHBIX COCTABHBIX TUITOB HAYAJIbHOC 3HAYCHUEC HC MOXET OLITh YKasaHo.

CGKHI/IH onpeaeneHI/H‘/i NMEPEMCHHBIX NOJKHA pacnojiararbCsa B pas3aciic OHPCHGHGHI/Iﬁ IporpaMmMbl WK NOAITPOrpaMMBbL.
CGKHI/IH HaYMHACTCA KIIFOUYCBBIM CJIOBOM IIepeMeHHas Ui IepeMeHHsIe, 3d KOTOPbIM CICAYCT OAHO WM HECKOJILKO
0O0BSBIICHUI NEPECMCHHBIX. Takux CCKI_[I/Iﬁ B pasacic onpeneneHHﬁ MOKET OBITH CKOJIBKO YroaHo, OHU MOTYT OBITH
PaCIoOJI0KCHBI IMOAPAA UJIIK BICPECMCIKKY C APYTMMH CECKIUAMHA U ITOATIPOrpaMMaMHU.

OObsBIICHHE [EPEMEHHON HAYMHACTCSA C HMIACHTU(UKATOpA MM CIHCKA HICHTU()HUKATOPOB, MEPEYMCIICHHBIX Yepes
3aMATYI0 — TaK MOKHO OOBSIBUTH HECKOJIBKO OMHOTHITHBIX HMEPEMEHHBIX. Kakaplii M3 MACHTH(HUKATOPOB B CITUCKE
MOXKET HMETh HECKOJIbKO CHHOHMMOB, MEPEUUCICHHBIX Yepe3 «/». 3areM CIeAyeT 3HaK « :», a 32 HUM — OIpe/IelICHNue
Tina mnepeMeHHo#. 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 ABJIAIOTCA CHHOHHUMAaMH, T.C. B UCXOJHOM
KOAC I YIIYUINEHUSA YUTAEMOCTH MOXET HCIOJIB30BaTHCA moboe u3 HUX, HA YCMOTPEHHUE NPOTpaMMHUCTA. Cnez[yeT
HUMCTb B BUAY, YTO MMCHA, NCPCUYUCIICHHBIC YCpPEC3 ((/)), SBJIAKOTCA MMCHaAMM OHHOfI H TOH XKe HCpeMCHHOﬁ, a 1npu
MEPECUNCICHUN UMEH qepe3 3arATy0 CO3at0TCsA HECKOJILKO MEPEMEHHBIX, KaXKJ1asd N3 KOTOPBIX MOXKET UMCTh HECKOJILKO
CHHOHUMHYHBIX HMEH.

B xauectBe OIIPEACIICHNUA THIIa AOIMYCKACTCA OAHO H3 KIKOYEBBIX CJIOB IPOCTBIX THIIOB, I/I,IleHTI/I(i)I/IKaTOP paHee
OOBSBIICHHOTO THIIA, 00 0e3BIMIHHOE OIMpPEaACIICHUE COCTABHOIO THUIIA.

HauanprHOoe 3HaUCHHE HOKHO OBITE OO 6yKBaJ'[I)HI)IM, 100 BBIPAXXCHUEM, BBIYUCIIMMBIM Ha OTall€ KOMIUJIAOUU —
T. €., B 9TOM BbIPA’)KCHUU MOKHO HCIIOJIB30BaTh TOJIBKO 6yKBaJ'ILHLIe 3HAUYCHUS U KOHCTAHTBI, 4 ICPEMCHHLIC U BBI3OBbI
(1)yHKI_[I/II\/’I HE NOITYCKAaroTCs. Ecmm OHOBPEMCHHO OOBSBIIIIOTCS HECKOJIBKO MNEPEMCHHBIX 4YCPE3 3allATYyH0, TO BCEC OHU
ToJIydaT OAUMHAKOBbIC HAYaJIbHbIC 3HAYCHU .

Oco0BIM ciTy4aeM fBIsIETCS OOBsIBICHHE MEPEeMEHHOW B MHCTPYKILMH INepexBaTa MCKIIOYEHHUS Korga...Torma. B
9TOM Cllydae CYMTAETCs, YTO NEepeMEHHas OTHOCUTCS K Omkaimield oObemiTtoleil o0nacTu BUAMMOCTH — T.€., K
pazzeny onpeneneHuil Toil ToAnporpaMMBbl, KOTOpasi COAEPKUT MHCTPYKIHIO TiepexBaTta. OnHaKo, oOpalieHue K Takoi
MEePEeMEHHOM BO3MOXHO TOJILKO B IPE/IENaX HHCTPYKIUH [IepexBara UCKIIIOUEHHUsI, B KOTOPO OHA OOBSIBIICHA.

nporpamMa llpuMep;
TUI
KOMIIJIEKCHOE = CTPYyKTypa
I: IOpobHOoe;
M: OpoOHOoe;
OKOHUYAaHME;



[IepeEMeHHbIe
cTp: cTpoka = "Horasa ctpoka';
H, M: uejoe = 1;
K: KOMIIJIEKCHOE;
TOUKM/TOUEK: CJIOBApb CTPYKTYP

X, y: IOpobHoe;

OKOHUAHME KJIOU CTPpOKa;

HaygaJo
HUUETO;

OKOHYaHME.

OnpepneneHns UCKNIOYEHUN

Bcerutsiatoniee MCKIIIOYEHUE TIPECTABISICT COOO ClienMalbHbI UIMEHOBaHHBINA 0OBEKT, KOTOPBIA co3maéres IuIs TOro,
LITO6I)I MmpepBaTh MOCJICAOBATCIBHOCTb BBINIOJHCHHUSA IMPOTpaMMbl B ClIyda€ BO3HUKHOBCHHA HEIITAaTHOMN CUTyallun U
3a]IeliCTBOBATh CPEICTBa 00PabOTKH OIIHOOK.

Cexnus onpeneneHni UCKIIOYEHNH JOIKHA PACcoNaraTteCs B pasesne OnpefeIeHui MporpaMMbl WK MOAIPOrPAMMBIL.
Cekuys HauMHAETCS KIIOUEBBIM CII0BOM MCKJIIOYEHME WU MCKIIYEHMST, 32 KOTOPBIM CIIEAYET OJHO WIH HECKOIBKO
0OBSIBICHUN WCKIIOYeHUH. Takux CeKmuid B pasfenie ONMpenelIeHHH MOXKET OBITh CKONBKO YTOAHO, OHH MOTYT OBITH
PacHONOXKEHBI TTOPSA WM BIIEPEMEKKY C IPYTHMH CEKIIMAMH U TTOAIPOrpaMMaMH.

OObsBICHNE UCKITIOUEHHs] HaYMHaeTcsi ¢ uaeHTudukaropa. Jlanee, ecnu MCKIIOYEHHE NMPUHUMAET HapaMeTpsl, TO MX
OIpe/IeIIeH sl IOJKHBI OBITh YKa3aHbI B KPYIIIBIX CKOOKaX. 3aTeM MOXKET CJIE0BaTh KIIFOYEBOE CIIOBO cOoBmeHne, a 3a
HHUM TEKCT COOOIEeHUsI 00 ommbke — OyKBalbHOE 3HaYEHHE WM BBIpaXKEHHE CTpoKoBoro tuma. Kaxnoe oObsBieHue
3aBEPIIACTCS 3HAKOM « ; ).

nporpamMmMa llpuMep;

VICKJIIIOUEHM A
Ommbxal;
Oumbxa?2 coobmenme "Bropas oumbxa";
OmmbxaBTexkcTe (CTp, CcMMB: Lejioe; uToHeTak: cTpoka)

)

coobmenue "Oumbxa B CTPOKe % (CTp), CUMBOJ % (cuMB) . % (uroHeTax)";
HayvaJio
oumbrxa OmmbrxaBTexcre (5, 10, "lponymeHna 3ansaTas.");
OKOHUAHME .
[MapaMeTpbl UCKITFOYCHUH OOBSBIISIOTCS 110 TEM K€ TIPaBUIIaM, YTO U TapaMETPhI OANPOrPaMM, C IBYMsSI OTOBOPKAMU:
. OHH MOTYT OBITH TOIBKO TPOCTHIX THIIOB,

M OHHU MOTYT OBITH TOJIEKO BXOOHBIMU.

Ecan tekcT cooOmieHus o0 omubke He YKaszaH B OHNPEIACICHUU HCKIIOYCHHUS, €0 MOXHO YyKasaTb IIpH CO3JaHUH
uckmouenus. Eciou on He YKa3aH 1 TaM, TO B Ka4Y€CTBE COO6HICHI/I}I 00 omnoke HCIIOJIB3YETCS UM UCKITIOYCHHU .

Ecnu uckinroueHne nuMeer napaMeTphbl, TO TEKCT COOﬁIIIeHI/IH MOXKET COACPIKATH CHeHI/I(l)I/IKaTOpLI BUAA $ (]’/IMH) , 1€ UM
— UM mapaMeTpa UCKIIOYCHUA. HpI/I CO31aHUN HUCKIIIOUYCHUA TAaKHC CHCLII/I(I)I/IKaTOpBI 6y)1yT 3aMCHCHBI Ha CTPOKOBBIC
MMpeaACTaBJICHUSA 3HAYCHUN napaMeTpoB.

Tunbl AaHHbIX

NMpuBeageHne Tunos

3HayeHus IMMPOCTBIX THUIIOB MOXHO HpeO6pa3OBLIBaTB B JOpyru€¢ mnpocCThbIi€ THIIBIL. B OonbimmHcTBE CJIy4dacB Tako¢
npeo6pasoBaHHe JOJIZKHO OBITH BBIIOJHEHO SBHO. I[J'ISI 9TOI'0 MCHOJIB3YCTCA KOHCTPYKIUA NPUBCACHUA THIIA, KOTOpas
3alMMCBIBACTCA KaK KIIFOYEBOC CJIOBO — MM THIIA JAaHHBIX, 34 KOTOPBIM B KPYIJIBIX CKOOKax YKa3bIBac€TCsA HCXOIHOC



3HAaYCHUEC WJIM BBIPAXKCHUC. Taxkas KOHCTPYKIIUA KOHBCPTHPYCT HCXOAHOC 3HAYCHUC B yKa3aHHBIﬁ THII, @ €CJIH OTO
HCBO3MOXXHO, COS}IaéTCﬂ HUCKJIIOYCHUC.

[IepEeMEeHHEE
0: OopobHoe = 123.45;
u: geyoe = 10;
c: cTpoka = "yes";
J: JIOTMYECKOEe;

HAUajo
g := jorudeckoe(c); // ;1 = ma
c := cTpoka (u) ; // c = "10"
u = uejoe (a) ; // um = 123
o := L; // m = 123.0 (HeaBHOe npeobpaszoBaHUE)
n := ppobHoe ("Ky"); // wnckinoueHue OumbrxaKoHBepTalumm
OKOHUAaHME;

[Tpeobpa3oBaHue TUIOB JaHHBIX BBIIOJHAETCS 110 IPABUIIAM, ONTMCAHHBIM HIDKE JJISl KaXKJJ0T0 U3 IIPOCTHIX THUIIOB.
HesBHoe npeobpa3zoBaHue H0OMyCKaeTcs B ABYyX CIydasx:

*  1pu npeoOpa3oBaHUK CHMBOJIA B CTPOKY, HO HE HA000pOT;

*  mpu npeoOpa3oBaHKUH IIEIOT0 YMCIa B APOOHOE YHCIIO, HO HE HA0OOPOT.

B HemHemHel BEPCHUM A3bIKA MJI MMPUBEACHUS THUIIA HE JOITYCKAC€TCs HMCIOJIB30BaTh NMEHA PAHEES OOBSBIICHHBIX THIIOB
JAaHHBIX — JOITYCTHUMBI TOJIBKO KIIFOUEBBIE CJIOBA IPOCTBIX THIIOB. KpOMC TOro, HE NOIYCKAC€TCSA ABHOC INPUBEACHUE
COCTAaBHBIX TUIIOB, XOTS B HCKOTOPLIX ClIydasiX BO3MOXKHO HESIBHOC Hp€O6pa3OBaHI/I€.

MpocTble TnnbI

CumBon

[TepemeHHass CUMBOJILHOTO THIA COIEPXHT KoarnoWHT FOHmkon B ¢opmare 32-OutHoro menoro ymcna 0a3 3HaKa.
HyneBble 3HaueHUs JOITyCKAIOTCS.

CuHmakcuc

[IepEMEHHEIE
nl: CUMBOJ;

n2: MacCHuB CHUMBOJIOB;

KiroueBble ¢jI0Ba CMMBOJ I CMMBOJIOE IT0JIHOCTBIO DKBHBAJIEHTHBI M B3aUMO3aMEHSIEMBI.
dopmam numepana

X! // cuMBon B kKomupoBke UTF-8, 3aKJIOUEHHHIN B ONVMHOUHHE anoCTpObH
W2A // xom cuMmBosia B bopMaTe 16-pMUHOTO LEJIOTO UMuciia
#2A // xom cuMBOJia B dopmaTe 16-pUUHOTO LEJIOTO UMciia

HayanbHoe 3Ha4yeHue

CuMBoII ¢ HYJIEBBIM KOIOM.

lMpeo6bpa3oeaHue munoe

HpI/I OPUBCACHNHU K HCJIOYUCICHHOMY THITY BO3BpallaA€T YUCJICHHOC 3HAYCHUC KOJd CUMBOJIA.



[Ipu mpuBeneHNH K CTPOKE BO3BpAIaeT CTPOKY, COAEpKalIylo onuH cuMmBoi B kogupoBke UTF-8, 3a mckioueHnEM
HYJIEBOTO 3HAUYCHHS, KOTOPOE MPHUBOAUTCS K IyCTON CTPOKE.

Ctpoka

[TepemeHHass CTPOKOBOTO THIMA COAECPKHUT MOCIEAOBATENLHOCTh CUMBONIOB B KoaupoBke UTF-8. Ctpoka MOXeT ObITh
MyCTOH, T.€. HE CollepKaTh HU OJHOTrO cuMBoja. HyrneBble CHMBOJIBI B CTPOKE HE JIOMYCKArOTCS.

CuHmakcuc

[IepEMEHHEIEe
nl: cTpoka;
n2: MacCuUB CTPOK;

HAUaJo

nl := "ABBRI'";

BuBecTn (nl[2]); // Oymer BeIBemeHo "B", T.K. OYKBH KUPUJUJIMLE 3aHMMAT 2 ©Ganra
OKOHUYAaHUE .

KmroueBrie cimoBa CTPOKAa U CTPOK IIOJTHOCTHIKO OKBUBAJICHTHBI U B3AUMO3aMCHACMBI.

B ucxomHOM Kome TpOrpaMMBI il OOpaIleHUs K CHMBOJY B CTPOKE HY)KHO yKa3aTh IICJIOYHMCICHHBIA HHIICKC B
KBaJ[PAaTHBIX CKOOKaxX ITOCIE WMCHH CTPOKOBOW IMEPEeMEHHOW. JTOT WHIEKC O3HAa4aeT HOMep Oaiita B CTPOKE,
COOTBETCTBYIOIINI Hayay TpeOyeMoro cuMBoia. I1epBrlit CHMBOJ B CTpOKE HAUMHAETCS C HYJIEBOTO OaiiTa.

Takoe oOpamieHHe K CHMBOJY B CTPOKE AOITYCTHMO TOJNBKO Ul yTeHHs. st MonuduKaiy CUMBOJIOB B CTPOKE MOKHO
UCIIOJIb30BaTh (PyHKIMH CTaHAAPTHOH OMOIMOTEKH.

dopmam numepana

" // mycTasa cTpoka
"123a6B" // TNOCIemOBaTEeJIbHOCTL CMMBOJIOB, SBaKJIOUEHHAd B KaBHUKM
"

"123""a6B" // nna moBaBJieHMS B CTPOKY CHMMBOJIA
"UHEAIN20N42#0A // TOCJenoBaTesbHOCTL 16-PMUHEIX KONOB CMMBOJIOB C KaBHUYKAaMy B Haudajle

ero HYXHO YIOBOMUTH

"123"#20"a6B"N0A // CUMBOJIEL B KABBHUKAX M KOMIB MOXHO KOMOMHMPOBATH

Ha4yanbHoe 3Ha4YeHue

ITycras cTpoxka.

Mpeo6pa3zoeaHue munoe

HpI/I OPUBCACHNU K LICJIOMY WA L[pO6HOMy YHCITY BBIIOJHACTCA npeo6pa30BaHHe M3 TCKCTOBOTI'O MPEACTABJICHUS YKCJIa,
npu OIIMOKaX BO3HUKAET UCKIIFOUEHUE OumexaKOHBep'raur/m.

[Tpu npuBeCHNH K MOMEHTY BBITIONTHSETCS TIPeoOpa3oBaHUe U3 CTAHJAPTHOTO TEKCTOBOTO MPEACTABICHUS AaThl H/WIN
BpPEMEHH, IIpU OIIMOKaX BOSHUKAET HCKIIOUeHNe OumbxaKoHBepTanmm.

[lpn npuBeseHHM K JIOTMYECKOMY 3HAUCHHIO CTPOKA JIOJDKHA MMETh OIHO M3 CIEAYIOIIMX 3HadeHWi, Oe3 yuéra
perucrpa:

"1", vvyvv, vvyesvv, vvtvv, "true", ".H"r "Ha"r "M", "yoeruga" // MCTUHA
IIOIII llnll’ llnoll’ Ilfll, "false", llHn’ llHeTll’ "

"
’

"jgoxp" // JOXb

JIroOble 3HaUEHHUsI IPOCTHIX TUIIOB IIPHUBOJSTCS K CTPOKOBOMY THITY 0€3 OIIHOOK.



Llenoe

[TepemenHas 11e10TO THITA COMEPKUT 64-OUTHOE METOYUCICHHOE 3HAYCHUE CO 3HAKOM.
CuHmakcuc

[IepEMEeHHbIe
nl: uejoe;
n2: MACCHUB LEJIBIX;

KroueBrle cnoBa meJjioe U LeJislX ITOJJHOCTHIO SKBUBAJICHTHBI U B3AMMO3aMCHSICMBbI.
Popmam numepasna

-0123456789 // mecaTuuHele UMQPE!
-$012345678%abcdef // l6-puuHbe uUMdPH (JTaTUHMLA)
-5012345678%abuned // 1l6-puuHble UMOPH (KUPUILIIMIIA)

I[JI}I OTPULOATEIIBHBIX YHCEI NMPUMEHIACTCSA 3HAK «-» B HAYAJIC JIMTEpaAJa; 3HAK «t» I TOJIOKUTEIBHBIX YHUCENl HE
JOITyCKacTCs. Pel"I/ICTp CHMBOJIOB 16-pI/I‘IHI>IX III/I(l)p HC YYUTBIBACTCA, JIATUHCKUEC U KUPUIUIMYCCKUC I_II/Iq)pI)I MOXKHO
CMCUIMBATh.

Ha4yanbHoe 3Ha4YeHue
Hyns.

lMpeo6bpa3oeaHue munoe

L[CJIO‘II/ICHCHHBIC 3HaA4YCHHUA NPUBOIATCA K JIFOOBIM MMPOCTHIM THUIIAM 0e3 OI.HI/I6OK, 3a HCKJIFOYEHUEM THIIA OBBEeKT.

[lpn npuBeneHUM K CHMBOJBHOMY THITy II€IO€ YHCIO O3HadaeT koarmoWHT IOnmkon (crapmme 32 Outa mpu
npeoOpa3oBaHUH OTOPACHIBAIOTCS).

HpI/I NPUBCACHNHU K CTPOKC BBIIMTOJIHACTCA HpeO6paSOBaHI/IC K ACCATUYIHOMY TCKCTOBOMY IIPEACTABJICHUIO YHCJIA.
HpI/I MPpUBCACHUN K MOMEHTY HEJI0C YUCJIIO O3HAYACT KOJIMYECTBO MMOJHBIX CYTOK, CUUTAasA OT «HYJIEBOI'0» MOMCHTA.

HpI/I MPUBEACHUHN K JIOTHICCKOMY UCTUHHBIM CHUTACTCS moboe 3HAQYCHHUEC, OTVIMIHOC OT HYJIA.

Opo6Hoe

[TepemeHHast IPOOHOTO THIIA COACPKUT 64-OMTHOE BEIIECTBEHHOE 3HAUYEHHE C IBOMHON TOYHOCTBIO.

HpO6HOC YHCII0O MOXKET IMPUHUMATH 0CO0OBIC 3HAUCHHS: HCYMCJIO, IMOJIOXKUTCIIbHAA OCCKOHCUYHOCTh U OoTpuHaTcIibHas
OCCKOHEUHOCTh. Takue 3HAUEeHHS HEIb3s YKa3arb 6yKBaJ'II>HO B HMCXOJAHOM KOJAC, HO MOXHO HNOJYYUTb C IHOMOIIbBIO
JACJICHUS Ha HYJIb.

CuHmakcuc

repeMeHHbe
nl: mpobHoe;
I2: MacCCUB IOPOOHEIX;

KittoueBsblie ciioBa gpo6HOEe 1 BPpOBHEIX MOJHOCTHIO YKBUBAJIEHTHBI U B3aUMO3aMEHIEMBI.



dopmam numepasna

-0123456.789 // mnpencraBjieHMe C OEeCATHMYHOM TOUKOMU
-0123456.789e+123 // skChnoHeHLMAJbHOE IpPeICTaBJIeHMrE

nl := 0/0; // Heumcso
n2 := 1/0; // +BeCKOHEeUHOCTbH
o3 := -1/0; // -BeCKOHEeUHOCTb

B xadecTBe mecATHIHOTO pasaennuTelia BCETAa UCIIONIB3YETCSA TOYKA. B kxadecTtBe CMMBOJIa SKCHIOHEHIHAILHON YaCTH
MOXET MCIIOJIH30BaThCs JIATUHCKAsT «E» u KUPpUIIITUYCCKasA «E» nnmm «3O» B modom peructpe. Ecnu necaruynas Touka u
OKCIIOHCHIIMAJIbHAA YaCTh OTCYTCTBYIOT, JIMTCPAJl CHUTACTCA HCJTIOYNCIICHHBIM.

HayanbHoe 3HayeHue
Hyns.

lMpeo6paszoeaHue munoe

[Tpu nprBeieHNH K CTPOKE YUCIIO KOHBEPTHPYETCS B CTPOKOBOE MPEICTABICHHUE B IECITUIHOM HIIH SKCIIOHEHITHATHHOM
(opmare, B 3aBUCIMOCTH OT TOTO, KakoH M3 HUX Kopode. J[ast HeOONMbIINX YHCEeN, eCM ApOoOHas JacTh YMcIa paBHA
HYJIIO, IOJIyY€HHOE CTPOKOBOE TIPE/ICTaBICHHE OY/IET 11e0YHCICHHBIM.

[Tpu mpuBeneHnu K CTpOKe Heducso npeobOpasyercs: B Tekct "Nan", a Geckoneunocts — B "+Inf" wmn "-Inf". Otn
CTPOKOBBIE 3HaYEHHS (B JIFOOOM pErucTpe) MOKHO HCIIONB30BaTh JUTs MPUBEACHUS CTPOKH K APOOHOMY YHCITy, HO HE B
Ka4eCcTBE JINTEPAJIOB B HCXOITHOM KOJIE.

[Tpn npuBeneHun ApoOHOTO YMCla K LeoMy JpoOHas 4acTh OTOpachiBacTcs 0e3 OKpyIIeHUs. 3HaueHHE HEYHciIo U
OGecKoHEUHbIe 3HAUCHUS ITPU IPUBEICHUH K L[EIOMY BBI3BIBAIOT HCKIIIOUeHIe HeBepHOeUMco.

HpI/I TIPUBEACHUHU K MOMEHTY YHUCJIO O3HAYACT KOJIMIECTBO CYTOK, CHATAS OT «HYJIEBOT'0» MOMEHTA.

MomMeHT

[lepemeHHass THIIa MOMEHT COAEPKUT 3HAYCHHE NAaThl U BpeMeHH — 64-OMTHOE BEUISCTBEHHOE YHCIIO C IBOMHOM
TOYHOCTBIO, O3HAYAIOIIEe YMCIIO CYTOK, INPOIIEIIIee OT «HYJICBOro» MoMeHTa. Llemas dacTp umcna COOTBETCTBYET
KOJIMYECTBY IOJHBIX CYTOK, a IPOOHAsi — CyTOYHOMY BPEMEHH, BEIPAXKEHHOMY B JIOJISIX CYTOK.

HyneBbiM MomeHTOM cuntaercs noaHoub 1899-12-30 00:00:00. bonee mo3mHMe qaThl MPEICTABICHBI TOJ0KUTEIBHBIMU
YHcliaMy, 00J1ee paHHUE — OTPULATSIIBHBIMH.

CuHmakcuc

[IepEeMEeHHEe
nl: MOMEHT;
n2: MacCMB MOMEHTOB;

KiroueBpie ciioBa MOME@HT 1 MOME@HTOR IOJHOCTBIO DKBUBAJICHTHBI M B3aUMO3aMCHSICMBI.

dopmam numepana

*2023-09-15" // mara B oBpaTHHX amnocTpobax
"12:45:50.25° // Bpema B oOpaTHBIX anocTpobdax
*2023-09-15 12:45° // mara u BpeMsa B OOpaTHHX anocrpobax
*09-15 12:00° // monmeHb 15 ceHTaBpsa TeKymero romua
15 12:00° // moymeHb 15 umcia Tekymero Mecsala

t15° // moyHOdYb 15 umcia Tekymero Mecsala



Jara n Bpems ykasbiBatotcsi B crangaptHoM ¢opmare: YYYY-MM-DD hh:mm:ss.

MoskeT OBITH YKazaHa TOJIBKO AaTa, TOJIBKO BPEMS WIIN 00e JacTh BMECTE — B TIOCIIEAHEM ClIyda€ aara U BpEMA
pas3aciIsroTCAa np06en0M. Ecmn JaTta Wik BpEMs HC YKa3aHbl, OHU CHUTAKOTCS PaBHBIMU HYIIIO.

HpI/I YKa3aHuu JaTbl MOXHO OITYCTUTH I'OH, 1160 roa U Mecial, BMECTEC CO CICAYIOIMNUM 3a HUMU CUMBOJIOM «-» — IIO
YMOJIHYaHHUIO TOACTABIIAIOTCS, COOTBETCTBEHHO, TEKYIIIHUE I'OX 1 MECSII.

HpI/I YKa3aHuu BPpEMCHU MOKHO OIYCTHUTH CCKYHIAbI BMCCTC C MNPCAIICCTBYHOIIUM CHUMBOJIOM «» — II0 YMOJYaHHUIO
MMOACTAaBIACTCA 0 CCKYH.

B kadecTBe 3HaUEHUS CEKYH/ MOKHO YKa3aTh IpoOHOE YHUCIIO.

prneuanue: Ipu yKazaHWU JIUTCpalia AaTbl B UCXOAHOM KOAC, CCJIIM OMYILICHBI T'OA WX MCCAL, TO UX TCKYIIUC
3HA4YCHHU BbIYHUCIIAIOTCA B MOMCHT KOMIIWIAWA TPOrpaMMBbIL U B ﬂaHLHeﬁmeM OCTarOTCA IMTOCTOAHHBIMH.

HayanbHoe 3HayeHue
[TomHous 1899-12-30.

Mpeo6pa3zoeaHue munoe

MoOMEHTHI B3aNMHO-0ZJHO3HAYHO TIPHBOJSATCS K IPOOHBIM YHCIIaM U 00paTHO.

[Ipu npuBeneHNE MOMEHTA K IICJIOMY YHCIY ApPOOHAs 4acTh (T. €., 3HAYCHHUE CYTOYHOI'0 BPEMEHH) OTOpachiBacTcs 0e3
OKpyIJICHHS. 3HAYCHHC HEYMCJI0 U OCCKOHCYHBIC 3HAYCHUS NPU IMPUBCACHUU K IEJIOMY BBI3BIBAIOT HMCKIIIOUCHHE
HeBepHoOeUncio.

HpI/IBe)_'ICHI/Ie MOMCHTA K CTPOKE BBIMTOJIHACTCA MO CICAYIONUM ITpaBUJIaM:

*  Eciu MOMEHT MMeeT 3HAYCHUEC HEYHCJI0 Wi OCCKOHEYHOE 3HaueHHe, mpeodpa3oBanue BepHET cTpoky "Nan",
"+Inf" um "-Inf".

*  MoOMEHTHI ¢ HeHYJIEBOH 11eJ10#1 U APOOHON YaCThIO BO3BPAIAIOT CTPOKOBBIC MPEICTABICHHS JaThl U BPEMEHH B
CTaHIApTHOM (opmaTte, pasaenéHHbIe TPOOEITIOM.

*  MoMEHTHI ¢ HEHYJICBOM 1I€JI0M M HYJIeBOH qPOOHON 4aCThi0 BO3BPAIAIOT CTPOKOBOE MTPEIACTABICHUE IAThI.
* B ocranbHbIX cnyyasx BO3BpallaeTcsi CTPOKOBOE MPEICTABICHUE BPEMEHH.

[lpu npuBeneHUM CTPOKM K MOMEHTY JONyCKAKOTCS TaKHE K€ CTPOKOBBIC 3HAUCHHS, KaK B JIMTEpAaxX, a TaKKe
3HageHus "nan", "inf", "+inf" win "-inf" B mobom peructpe. [Ipu ommbkax nmpeoOpa3zoBaHMsi BOSHUKAET UCKITIOUCHUE
Om6xaKoHBepTanun.

Jlornyeckoe

[epeMeHHAst TOTMYESCKOTO TUIIA UMEET OJTHO U3 JBYX 3HAYCHHU: UCTUHHOE WU JIOKHOE. BHYTPEHHUM NpecTaBlIcHHEM
TAKOTO 3HAYCHHMSI SABIIACTCS 8-OMTHOE Tienoe Oe3 3HaKa, KOTOpoe MpuHUMaeT 3HadeHus O nim 1.

CuHmakcuc

[IepEMEeHHbIe
nl: Joruueckoe;
n2: MACCHUB JIOTUUYECKUX;

KiroueBrle ciioBa JtlormMyeckoe U JIOTUYECKMX IT0JTHOCTHIO SKBUBAJICHTHBI M B3aUMO3aMEHIEMBI.

dopmam numepasna

B kauectBe JIATEPAJIOB B UCXOJHOM KOJC IMMPUMEHAIOTCA KIIIOUYEBBIC CJIOBA Ha U HeT.



HavyanbHoOe 3Ha4YeHue

JIoXE.

Mpeob6pa3zoeaHue munoe

[Tpn mpuBeneHNN JTOTUYECKOTO 3HAYEHUS K [EJIOMY MCTHHA COOTBETCTBYET 3Ha4eHHIO 1, a oxxp — 3HadeHuro 0. [Ipn
MPUBECHUH LIEJIOTO K JIOTHYECKOMY HCTHHHBIM CUMTAETCS JII000E HEHYIEBOE 3HAYCHHE.

IIpu mpuBeneHUN K CTpOKE MCTHHA NMPHUBOAUTCS K 3HAa4eHUIO "nma", a noxp — K 3HaueHuro "Het". Ilpu mpusenenun
CTPOKH K JIOTHIECKOMY JIOITyCTHMBI CIICYIOIINE CTPOKOBBIE 3HAYCHUSI, B IIOOOM pErucTpe:

"1", vvyvv, vvyesvv, vvtvv, "true", ".H"r "Ha"r "M", "yoeruga" // MCTUHA
IIOIII llnll’ llnoll’ Ilfll, "false", IIHIII llHeTll’ llﬂn’ "TOXE " // JIOXb

JIroObIe apyrue cTPOKOBbIC 3HAUCHHMS BBI30BYT HCKIIOUCeHHE OumbxaKoHBepTamm.

ObOBbekKkT

[TepemeHHast THIIAa OBBEKT COACPKHUT JECKPUITOP BCTpOeHHOro oObekTa Kitayc — Hampumep, oTKpbITOro (haiina,
OKHAa W JIp. TMONOOHBIX OOBEKTOB. Takwe OOBEKTHI CO3MAIOTCS M YHHUYTOXKAIOTCS BBI30BAMHU (YHKIMA BCTPOCHHOM
Ooubmmorexu. IlepeMeHHOI THa O6BEKT MOXHO IPHCBOUTH 3HAYCHHE IyCTO, JUOO HelycToe 3HadYeHHE,
Bo3BpamaemMoe (ynkmnueii. Kpome TOro, mepeMeHHbIM THIIA OBBEKT MOKHO NPHUCBAMBATh 3HAYCHHUSA APYTHUX
MePEMEHHBIX STOTO XKe THIIA.

3HaueHHe TUIa O6'BeKT UMEET CMBICI TOJIBKO B IIPe/ieiax CeaHca BBRITOIHEHUS IporpaMMel. 1losTomMy Takue 3HAYEHUS
HENb3sl MpodecTh W3 (aiia, BBECTH € KJIABHATYPHl WM MONYYUTh JIIOOBIM APYTMM CHOCOOOM, KpPOME BBI30Ba
npoLeypbl WK (YHKINH, CO3AAI0IIEH 00bEKT.

OObeKTHI, CO3ZIaHHbIE TIPH BBIMOJIHEHUHU [TPOTrPaMMBI, JTOJDKHBI OBITh YHHUYTOXEHBI Iepe/l e€ 3aBepLICHUEeM, HHave Mpu
3aBEpPIICHNH TPOTPaMMbl BO3HHMKHET HCKIIOUEeHHE OumbkaBrmonHeHmst. Hanpumep, KaxIslii OTKPBITBIA (haiin
JIOJDKEH OBITh 3aKPBIT, KAXKA0€ CO3JaHHOE OKHO YHHUYTOXEHO, U T. II.

Buumanue! IIprcBanBaHie IEpeMEHHON THIIA OBBEKT 3HAYCHUS MYCTO HE YHHUTOXKAET OOBEKT. s yHHUTONREHUS
00BEKTOB HYXXHO BBI3BIBATH COOTBETCTBYIOIINE (DYHKIIMM BCTPOCHHOH OMOIMOTEKH.

dusnyeckn OOBEKT MpencTaBisieT coO0l 32-OMTHOE Ieoe YHCIO CO 3HAKOM, KOTOpPOE SIBISETCS HHACKCOM BO
BHYTpEHHEM crucke o0bekToB Kitayc. 3HaueHHe MyCTO COOTBETCTBYET HYJICBOMY IIEIOYHCICHHOMY 3HA4YCHUIO,

OTpULATC/IbHBIC 3HAYCHU A HC IIPUMCHAIOTCS.

IIpn yHUYTOKEHUH OOBEKTOB MX IIEJIOYHMCICHHBIC IECKPHIITOPHI BBICBOOOXKIAIOTCS M MOTYT OBITH (M, CKOpee BCero,
cpa3sy ke OyayT) MCIIOIb30BaHbl IIOBTOPHO IIPH CO3JaHUM APYTHX 00beKToB. Ecim mporpaMMuCT NpHUCBOMI 3HAUYCHHE
OIIHOTO M TOTO kK€ OObEKTa HECKOIbKHM IMEPEeMEHHBIM, TO €r0 OTBETCTBEHHOCTBIO SIBIISIETCS OOHYJIEHHE BCEX 3THX
MEPEMEHHBIX TIPH YHHUTO)KEHHH 00BEKTa.

CuHmakcuc

nepeMeHHbe
nl: obwexT;
n2: Maccup OOBLEKTOB;

KiroueBrle ciioBa 06B@KT 1 O6'BeKTOB IM0JHOCTHIO SKBHUBAJICHTHBI M B3aHMO3aMEHICMBL.

dopmam nnumepana

B kauectBe suTepana B HCXOJHOM KOZI€ IPUMEHSETCS KIIIOUYEBOE CJIOBO mycTo. MHble 3HaY4eHus IecKpunTopa o0bekTa
HE MOT'YT OBITh yKa3aHbI OyKBaJIbHO.



HayanbHoe 3HayeHue
ITycro.

Mpeob6pa3zoeaHue munoe

[TpuBeneHne Apyrux THIOB K THITy OBBEKT HE JOITyCKAeTCH.

HpI/IBGHeHI/IC 3HAYCHHUS TUMA OBBEeKT K ejioMy BO3BpallacT (I)I/ISI/I‘IGCKOC 3HA4YCHHUEC JCCKPpUIITOPA — 32-0utHoe oeaoc
YHCII0. 3HAYCHHE Iy CTO IPUBOAUTCA K HYIIIO.

[Tpn npuBeneHNH 00BEKTA K CTPOKE BO3BPAIIAETCS CTPOKOBOE MPEACTABICHUE YMCIEHHOTO 3HAYCHUS JIECKPUITOPA B
16-puynoM Qopmare.

CocTaBHbIle TUNbI

Maccus

IlepemenHas Tunma MaccCMB COJEPKUT HECKONbKO OFHOTUIHBIX 3HAYEHUH, KaKAOMY M3 KOTOPBIX COOTBETCTBYET
LeJIourCIeHHbI uHaekc. [lepBblil anmeMeHT MaccuBa uMMeeT MHAEKC 0, MOCIEAHUI 2NEeMEHT — HMHJCKC Ha EJUHUILY
MEHBIINH, YeM JuIMHa MaccuBa. MHIEKCH B MaccUBE CIICAYIOT OZIMH 3a JPYTHM, Oe3 MPOIyCKOB. DJIEMEHTHl MacCHBa
MOT'YT UMETh JIF00OW THI — MPOCTO UIIK COCTABHOM.

CuHmakcuc

OnpeaeneHHe MAaCCHUBHOI'O TUIla COCTOUT M3 KJIHOYCBOI'O CJIOBA MAaCCHME U CJICAYIOIICTrO 3a HUM ONPCACICHUSA THUIIA
JJICMCHTA MacCCHuBa. I[J'Iﬂ OIpeaACICHN MHOIOMCPHBIX MACCUBOB MOKHO HCIOJB30BATh Pa3HbIC (1)OpMI>I KJIIOYEBOT'O
CJIOBa: MaCCMB MaCCMMBOB, MAaCCME MAaCCBOB MAaCCHEBOB U T. II.

TUI
TMII = MaCCHUB LIEJIHX;
TMCIxC = MaccCuB CJOBapel IOPOOHBIX KJIOY CHMMBOJI;
IepeMeHHasa

MoMMaccuB: MaCCUB MaCCUBOB MOMEHTOB;
eméMaccKB: MacCHUB CJIOBapel CTPYKTYpP
nojsiel: CMMBOJI;
ojie2: CTpoOKa;
OKOHUAHME KJIOY CTpOoKa;

KiroueBEIe clloBa MACCHMB H MACCHBOB II0JIHOCTBIO SKBHBAJICHTHBI M B3aUMO3aMCHICMEL.

B ucxomHoM Koze mporpaMMbl s oOpalleHus K JIEMEHTY MacCHBa HY)KHO yKa3aTh HMHICKC JJIEMCHTA B KBaJPAaTHBIX
CKOOKax IMociie UMEHH IepeMeHHoi-MaccuBa. [yt paboThl ¢ MacCHBaMH M MX 3JIEMEHTAMH HCIIONB3YIOTCS (QyHKIMN
anmHa (), mo6aBuTk () , BCTaBUTE (), yAanMTE () ¥ KOHCTPYKIUU eCTh () , HeTy ().

epeMeHHasa
M1: MaccuB LEJBIX;
M2: MaCCHUB MaCCHMBOB MOMEHTOB;
HaygaJo
nnavHa (M1, 1
M1[0] := 10
2
]

~.

oivHa (M2,

onuHa (M2 (1], 11);

M2[1]1[10] := "2023-07-06 12:00";
OKOHUAHME .



dopmam numepasna

.HI/ITepaJ'I MacCHBa HAYMHAETCS CO 3HaKa « [», 3a KOTOPBIM CJCAYCT CIIMCOK J3JIEMCHTOB MACCHBA 4Y€pe3 3allfATyI0 U
3aBepmanmm71 3HaK ((] ». CIIMCOK JIEMEHTOB COACPIKUT BBIPAKCHUS, OIIPECACIIAIOIINE 3HAYCHN A DJICMCHTOB MaCCUBa.

nepeMeHHas
M: MacCCUB CTPOK;
HayaJo
M := ["UBaHoB", "llerpor", "Cumopor"];
OKOHUYAHUE .

Kpome TOr0, B KQ4E€CTBE JIUTEPaAIa MOKHO UCIIOJIB30BaTh KIIFOUEBOC CJIOBO My CTO — 3TO O3HAYACT HyCTOﬁ MacCCHB.

HavyanbHoOe 3Ha4YeHue

ITycroit maccus.

lMpeo6bpa3oeaHue munoe

SIBHOC MPUBCACHUC MAaCCHUBOB K APYTrUM TUIIaM JaHHBIX 3alIPCIICHO.

IlepemenHO# THIIAa MACCHMB MOYKHO IPUCBOUTH 3HAYEHHUE — MACCHUB, COCTOSIIIUN M3 DJIIEMEHTOB TAKOTO K€ THIIA WU
TUIIa, COBMECTHMOTO MO NpHcBanBaHuio. HarmpuMep, MaccuBy IpOOHBIX MOXKHO IPHUCBOUTH MAacCHUB IIENIBIX, & MAaCCHUBY
CTPOK MOKHO IIPUCBOUTH MacCUB CUMBOJIOB.

CnoBapb

HepeMeHHaﬂ TUIIA CJOBAPBk COACPKUT HECKOJBKO OAHOTHUIIHBIX 3Ha‘-leHPII>i, KaXJI0MY H3 KOTOPBIX COOTBCTCTBYET
3HAaYCHUEC KIIIOYa, YHUKAJIBHOC B IIPCACIax CJioBaps. Kiroun B CJIOBapE€ OTCOPTUPOBAHBI B TOPAAKE BO3paCTaHUA.
DIIeMEHTBI CJIOBAps MOT'yT UMCTh 000 TUIT — HpOCTOﬁ nim COCTaBHOﬁ, a KIIIouu — J1r000i u3 MIPOCTBIX THUIIOB.

CuHmakcuc

Onpez[eneHI/Ie CJIOBAPHOT'O THUIIA COCTOUT M3 KIIFOYEBOI'O CJIOBA CJIOBapPk M CICAYIOMICTO 3a HUM OHPEACICHUS THUIIA
3JIEMECHTAa CJIOBaps; MOCJIEC 3TOTr0o CIACAYCT CJIIOBO KJIIOW W KJIIOYCBOC CJIOBO, YKa3bIBAalONICC THUIT KJIrO4Ya. 3aTeM, €CJIn
K09 CJIOBapss HUMEET THIT JIPOGHOE WM MOMEHT, MOXCT CJICHOBATHh KIIIOYEBOC CJIOBO TOWHOCTB, a4 34 HHUM
KOHCTAHTHOE€ BBIPAXKCHUEC I[pO6HOI‘O TUIIa, OIIPEACIAIOIICE TOUYHOCTh CPABHCHUA KJTIOYEH.

OmnpeneneHrneM THITA JIEMEHTA CIIOBAPsI MOXKET CIYXKHTh KIFOUEBOE CIOBO, HACHTHU(HUKATOP paHee OOBSIBICHHOTO THIIA,
0o Oe3bpIMsIHHOE ompeneneHue trma. OmnpenerieHueM THIA KITF0Ya MOXET OBITh TOJNBKO KJIFOYEBOE CIOBO IIPOCTOTO
TUTIA TAHHBIX.

TuUmn
TCIl = cJjioBapb LEJBIX KJIOY CTPOKa;
TCMIxC = cJjoBapbk MaCCHUBOB IOPOOHBIX KJIOY CUMBOJI;
nepeMeHHas

MOMCJIOBApPh : CJIOBApPh MOMEHTOB KJIOU OOBEKT;
eméCrioBapb: CJOBapb CTPYKTYP

nosiel: CMMBOJI;

noJjie2: CTpoka;
OKOHUAHME KJIOU CTPpOKa;

KittoueBsblie ciioBa clioBaph 1 CIIOBapeN MOJHOCTHIO SKBUBAJICHTHHI M B3aUMO3aMEHSIEMBI.

B ucxomHOM KoOZE TpOTpaMMBI IS OOpaIIeHUs K JIEMEHTY CIOBaps HY)KHO yKa3aTb KJIOY JEMEHTa B KBaJpaTHBIX
CKOOKax IOoCIie IMEHH TIepeMeHHOM-ciioBaps. [y moOaBineHus B CIOBaph Maphbl KIIOY-3HAYCHHE MOXKHO HCIOIH30BaTh
WHCTPYKIHUIO NprcBanBaHus. Kpome Toro, aisi pabOTHI CO CIIOBApSIMH M HX DIIEMEHTAMH HCIONB3YIOTCS (DYHKIHH
AnmHa (), no6aBuTk (), BCTaBUTE (), yAanIUTE () U KOHCTPYKIUU eCcTh (), HeTy ().



rnepeMeHHasd
cyl: cJyioBapb LEJBIX KJIOY CUMBOJI;
CJI2: CJIOBapb CJIOBApey MOMEHTOB KJIOU LieJloe KJIY CTPOKa;
HayaJo
cal['0'] := 10;
cn?2 ["nepeet"] [10] := 2023-07-06 12:00°;

OKOHUYAaHMuE.

Jist cnoBapeii ¢ KJII04OM THUIA APOBHOE MM MOMEHT MOXKHO YKa3aTh TOYHOCTh CpaBHEHHUs Kitouel. Eciu ykasana
HEHYJIEBasl TOYHOCTh, TO J[BA KIIIOUEBBIX 3HAYECHUs OyIyT CUMTAThCS PABHBIMH, €CIM MOXLYJIb HMX PAa3HOCTH HE
MIPEBBIIIAET YKa3aHHOTO 3HAUCHUs TOUHOCTH.

IepeMeHHas
CJI: CJIOBapb CTPOK kJiod OpoBHoe TouHocTh 0.01;

Hayajo
cn[0] := "Hymp";
cn[0.001] := "CHoBa HyIL";
cn[0.02] := "IBe coTmxX";
OKOHUAHME .

B mpuBenénHoM mpuMepe B cloBapb OyayT mo0OaBieHB aBa 3HaueHUs ¢ kimodamu 0 m 0.02, T. K. KIF04eBOe 3HaYCHUE
0.001 coBmazér ¢ HynaéM B mpenenax yKa3aHHOW TOYHOCTH, M CTpokoBoe 3HaueHHe "CHoOBa Hyibp" OylIeT NMpHCBOEHO
paHee OOaBICHHOMY HYJICBOMY KIIOUY.

dopmam numepana

HnTepan CJIOBapsd HAa4YMHACTCA CO 3HAKa «{», 3a KOTOPBIM CJICAYCT CIIMCOK Map KIHY-3HAUYCHUC YEPE3 3allATyI0 U
3aBepLua}omm71 3HAK «}». KaxkpIii nJIeMEHT CIMCKa HAaYMHACTCS C BBIPAXKCHUA, ONPCACIAONICIO 3HAYCHNUE KIIt04a, 3a
KOTOPBIM CJICAYCT 3HAK « :» U BBIPAKCHUEC, OINPCACIIAIONUICC CJIOBAPHOC 3HAYCHUEC, COTTOCTABJIICHHOC 3TOMY KJIIOYY.

Ecnu HeckoIbKO 3JI€MEHTOB CHHCKa COOTBETCTBYIOT OJHOMY MW TOMY XK€ 3HAYCHHUIO KIItO4Ya, TO I3TOMY KIIHOTY
TMPHUCBANBACTCs CIIOBAPHOEC 3HAUYCHUE M3 IMOCICAHETO 10 MOPAAKY IJIEMEHTA.

rnepeMeHHas
CJI: CJIOBapb LEJIEIX KJIOY CTPOKa;

Hayajo
can = |
"MBaunos": 150,
"Ilerpor": 200,
"Cumopor": 250};
OKOHUAaHUE .

KpOMe TOr0, B Ka4€CTBEC JIUTEPpaIa MOKHO UCIIOJIB30BaTh KJIIFOUCBOC CJIOBO Ty CTO — 5TO O3HAYACT HyCTOﬁ CJIOBaAphb.

HavyanbHoOe 3Ha4YeHue

ITycroii cnoBaps.

lMpeob6pa3zoeaHue munoe

SIBHOE TIpUBEZCHHUE CIIOBAPEH K IPYTHM TUIIAM JAaHHBIX 3aMpPEIIeHO.

IlepemenHoit THIIA cIIOBapk MOXKHO ITPUCBOUTH 3HaUCHHE — CJIOBaph, COCTOSIINI U3 3JIEMEHTOB TAKOT'O )K€ TUIA MIIN
THUIIa, COBMECTHMOIO IO MPUCBAUBAHUIO, NPH YCIOBHHM TOYHOTO COBIAJCHUS THUNOB Kiroded. Hampumep, ciosapro
JPOOHBIX MOXKHO ITPUCBOUTH CIIOBAph 1IEJbIX, & CJIOBApI0 CTPOK MOXHO ITPUCBOMUTH CJIOBaph CHMBOJIOB.



CTpykKkTtypa

IlepemenHas Tuna cTPYKTypa CONEPKHT ONHO HIIM HECKONBKO HMEHOBAHHBIX 3HAUYEHUH Ppa3IM4YHBIX THIIOB,
Ha3bIBAEMBIX MOISIMU CTPYKTYpPBI; 3HAYEHUEM CTPYKTYpHOU MEPEMEHHOM SBISIETCA COBOKYNMHOCTh 3HAYEHHUH BceX €€
noneii. MimMeHa mnoneil NOWKHBI OBITh YHHMKalbHBI B Tpenesax CTPYKTypbl. OmpeneneHue CTPYKTyphl SIBISETCS
CTaTHYECKHM, T. €. COCTaB € NoJIeii He MOXKET OBITh U3MEHEH B MPOLIECCE BHITOIHEHHSI TPOTPaMMBI.

CuHmakcuc

OmnpeneneHne CTPYKTYPHOTO THIIa HAYMHAETCS KIIIOUEBBIM CJIIOBOM CTPYKTyPa H 3aKaHYMBAETCS KIIIOUEBBIM CIIOBOM
OKOHYaHMe, MEk/Ty KOTOPBIMH PacIoNaraloTcs ONPeAeIeHHs noel cTpyKTypbl. OnpeneneHus moiei CHHTaKCHYECKH
UACHTHYHB OIPENENEeHUSIM IEPEeMEHHBIX, C TOW OTOBOPKOW, YTO JUIS TOJIeH CTPYKTYp HE MOTYT OBITh yKa3aHbBI
HavyaJIbHbIE 3HAYCHHUS.

Turel oNel CTPYKTYP MOTYT OBITh MPOCTHIMU I COCTABHBIMU; TPH OOBSIBICHHU TOJICH JTOMTYCKAIOTCS OC3hIMSIHHBIC
OIIpEIICIICHUS TUIIOB, B T.4. ONPEICICHUS BIOXKECHHBIX CTPYKTYp. VIMEHa ToNel BIOXKECHHOW CTPYKTYPBI JOJKHBI OBITH
YHUKaJIBHBI B €€ Mmpeenax, HO MOTYT COBIaJaTh ¢ UMEHAMH IOJIel 00bEeMITIONIEH CTPYKTYPHI.

KuroueBrie cimoBa CTPYKTypPa U CTPYKTYP IIOJTHOCTBIO DKBUBAJICHTHBI U B3AUMO3aMCHICMBI.

T
TCTp = CTPYKTypa
nl: weJjsoe;
n2, n3: mpodHOoe;
n4: MacCuB CTPOK;
nb5: cTpykTypa
nl: cuMBOJ;
n2: cJjoeapb OOBEKTOB KJIOY CTPOKAa;
KOHEIl;
OKOHUYAaHME;
epeMeHHas

TOYKa: CTPYKTypa X, y: LeJoe; KOHell;
JIIOOV: MAaCCHUB CTPYKTYP
bammnma, mMsa, OTYECTBO: CTPOKa;
IP: MOMeEHT;
KOHell;

B ucxonHoM Kone mporpamMMBbl s OOpAILeHUs K MO0 CTPYKTYPBI HY)KHO yKa3aTh UM IOJIS, OTAENUB €0 OT MMEHU
MEepEeMEHHOM 3HAKOM « . ». AHAJIOTHYHBIM 00Pa30M MOXKHO 00pamiaThes K IMOJISIM BIOXKEHHBIX CTPYKTYP.

nepeMeHHasa
CTp: CTPYKTypa
nl: cTpoka;
n2: CTPYKTypa
nl, n2: uejsoe;

KOHEIl;
OKOHUAHUE;
HayaJio
crp.nl := "3HaueHue";
crp.n2.0l := 10;
OKOHUAHUE .

dopmam numepana

Jlutepan CTPYKTYpbl Ha4MHAETCS CO 3HAaKa «{», 3a KOTOPBHIM CIIEIyeT CIHCOK 3HAUCHUI MOJIeH depe3 3aIliaTyio |
3aBepIIAIOIIUI 3HAaK «}». Kakaslil 3MeMEHT clucka Ha4MHAETCd ¢ UMEHU MO, 32 KOTOPBIM CIEXyeT 3HaK «=» U

BBIPAXKCHUE, OTIPEACIIAIONICE 3HAYCHUE DTOTO ITOJIA.



Jlutepan He 0O0s3aTeNbHO JOKEH COAEp)KaTh BCE MONS CTPYKTYpPBI; €CIIH IOJIe OTCYTCTBYET B CIIHCKE, OHO TTONyYUT
HyJeBOe HadajbHOE 3HaueHHe. OnHaKo, KaKI0e IoJie JOJDKHO JOJDKHO OBITh YHOMSHYTO B CIHCKE HE 0ojee OIHOTO

pasa.
epeMeHHasa
burypa: cTpykKTypa
BUI: CTPOKa;
LIBET: LieJIoe;
noJjioxeHue: Touka;
pasMep: Paswmep;
OKOHUYAaHMUE;
HayvaJo
burypa := {
Bun = "sanunc",
ueer = SFFFFFF,
noJjioxeure = {r = 10, B = 20},
pasmep = {r = 50, B = 50}};
OKOHUYAaHME .
KpOMC TOr0o, B Ka4€CTBE JIMTEpaJia MOXKXHO HCIIOJB30BaTh KIIHOYEBOEC CJIOBO NMYyCTO — B 3TOM CJlIy4da€ BCE IIOJIA

CTPYKTYpHI OylyT UMETh HYJIeBblE€ Ha4aJIbHbIE 3HAYCHUSI.

Ha4yanbHoe 3Ha4YeHue

Bce nons CTPYKTYPbI UMCHOT Ha4aJIbHBIC 3HAYCHHN A, COOTBCTCTBYIOINUEC UX THUIIAM.

lMpeob6pa3zoeaHue munoe

SIBHOE npuBeneHNe CTPYKTYP K APYTUM THIIaM JAaHHBIX 3alPELICHO.

IlepemeHHOI THIIAa CTPYKTYPa MOXXHO MPUCBOUThH 3HAYCHHUE — CTPYKTYPY, UMEIOILIYI0 TOYHO TaKOe K€ KOJIHMYECTBO
NOJIEH C TOYHO TaKUMH Xe MMeHaMu (0e3 yuéra perucrpa) ¥ THIIaMH, COBMECTUMBIMH IO NpHcBanBaHuio. Hampumep,
CTPYKType, UMEIOLIEH ONHO CTPOKOBOE IMOJIE, MOXKHO MPUCBOUTH CTPYKTYPY, UMEIOLIYI0 OJHO CHUMBOJBHOE IOJE C
TaKHUM K€ IMEHEM.

BbipaxeHusa n onepauum

Boipaxkenust B Knayce 3anuchiBaroTcsi B MHQHUKCHONW (OpMe, JUIA TPYNIHMPOBKH OIEPaIliii UCIONB3YIOTCS KPYIIIBIE
CKOOKH.

Omnepary B BBIPAKCHUAX BBITIONHSAIOTCS B MOPSAIKE BO3PACTaHUS MPUOPHUTETA (YeM MEHbIIE NPHOPUTET, TeM PaHBIIe
— cM. Tabn. Hwke). PaBHONpHOpHUTETHBIC ONEpanyy BBITOJHIIOTCS MO TOPSAKY ciieBa HarpaBo. [l OMHApHBIX
orepalMii CHayaia BBIYMCISAETCS JIEBBIH, a 3areM IIpaBblii omepaHn. Bce omepaHasl BBIpaKeHUH 00s3aTebHO
BBIYHCIISIOTCS W BCE OIEpalMM HAJ HUMH BBIIOJIHSIOTCS, NaXE €CIU 3TO M3JMIIHE JJI BBIYHACICHHUS UTOTOBOIO
3HAYCHUS BBIPAKCHUS.

Omnepanyu CIOKeHHs, BEIYUTAHUS U YMHOXEHUS BO3BPAIIAIOT IENBIA Pe3yIbTaT, €ClIi 00a ornepan/a mensie. Ecian xots
OBl ofWMH omepaHn APOOHBIN, TO omeparwst BepHET OpoOHBIA pe3ymsraT. Omepanust AENCHHUS BCErAa BO3BpallacT
JIPOOHBIN PE3yNbTaT.

Onepauvm LCJIOYHCICHHOrO JCJICHUA U OCTaTKa OT ACIICHHS, a TaKXKC MMOOUTOBBIE onepanru onpeacJICHbl TOJIBKO JJId
HCJIOYHCIICHHBIX OII€PAHA0B U BO3BPALIAOT HGHO‘IHCJ’IeHHLIfI pe3yibTar.

OnepauHH CJIOKCHUSA W BbIYUTAHUA OHNPCACIICHBI JIA LCIbIX WU I[p06HI)IX YHCCJI, a TaKKXC MOMCHTOB. Beruuranue
MOMCHTA U3 YHrClia 3alpCuIiCHO; B OCTAJIBHBIX ClIy4asX CJIOXKCHUC U BIYUTAHUC IBYX MOMCHTOB, 00 MOMEHTA U YKCIIa
BO3BpalIaroT MOMCHT.

Onepauml COCAMHCHUA OIPEAC/ICHA U1 CUMBOJIOB U CTPOK B JHOOBIX COYETAHUSAX U BO3BpalacT CTpOKOBLIﬁ pe3yibTar.
HpI/I OTOM HYJICBbIC CUMBOJIbI IPUBOIAATCA K HYCTOﬁ CTpOKE.



Omnepariu CpaBHEHHSI OTPEACIICHBI JIs BCEX MPOCTHIX TUIIOB, CPABHUMBIX MEXIY COOOM:
*  CHMBOIIbI MOXKHO CPaBHUBATH C CHMBOJIAMHU, HO HE CO CTPOKAMH;
*  CTPOKH MOXXHO CPaBHHBATh CO CTPOKaMH, HO HE C CHMBOJIAMH;
*  [eJble U APOOHBIC YMCIIa MOKHO CPaBHUBATh MEXKIY COOOH B JIFOOBIX COYETAHMSIX;
*  MOMCHTHI MOXXHO CPaBHHBaTh C MOMCHTaMU;
*  JIOTUYECKHE 3HAYCHUS MOKHO CPaBHHBATh MEX]y COOOM: ma OOoJIbIle, UeM He'T.

® 00BEKTHI MOKHO CpaBHUBATh MCKAY CO6OI\/’I, HO 3TO HEC MMECT MHOT'O0 CMBICJIA, KPOME BO3MOXHOCTU CO31aTh
CJIOBAPb € KIIKOUOM THUIIA oBBeKT. HpI/I CpaBHCHUUN 00BEKTOB 3HAYCHHUE IyCcTO CUUTACTCsd HAMMCHBIIINM.

OHepaHI/II/I CpaBHCHUSA 3allpCIICHbI JId L[pO6HLIX YUCCII U MOMCHTOB, UMCHOIINX 3HAYCHUC HEYUCJIO. Ecinu xotst ObI
O/IMH U3 apTyMCHTOB OIICpaly CPAaBHCHUS ABIACTCA HCUNCIIOM, BOSHUKACT UCKITIOUCHUC HeBepHoeqMc.no.

Apudmernueckre onepanuy Ui HEYHCEN Pa3penieHbl, HO eCIH XOTs OBl OJUH M3 apTyMEHTOB SIBJISIETCS HEYHCIIOM, TO
PE3yIIETaTOM OMEpAIiH TAaKXKe OyIeT HEYHCJIo.

3HaYeHUs COCTABHBIX THUIIOB — MacCCHBBbI, CJIOBapH, CTPYKTYPbl — HE MOT'YT OBITH onepaHaaMu B BBIPAXKCHUAX.

Tabnuua onepauun

3nak Onepanus Onepanasbl Pesyabrar Ipuopurer
- YHapHbIi MUHYC
! He VHapHOE OTpHILIaHHE

Bo3Benenue B creneHb

nesoe, ApoOHOE, MOMEHT  I1eJIoe, IPOOHOE, MOMEHT
JIOTHYECKOE, IEJI0e JIOTHYECKOE, IE]T0e
enoe, ApooHOoe 1esoe, ApooHoe

A

0

0

1

* VYMHOXEHNE enoe, ApooHOe esoe, ApooHoe 2

/ Henenue yucna YHCIIO 2

\ LlenouncienHoe geiacHIe eJoe ejoe 2

5 OcTarok oT JeaeHus eJbie eJoe 2

+ Crnoxxenue 4yucia, MOMEHTBI YHUCJI0, MOMEHT 3
Brrunranue Yyucia, MOMEHTBI YHUCJI0, MOMEHT 3

& ITo6uroBoe U Lesbie esaoe 4

\ TTo6uroBoe MJIN LEbIe mmenoe 5

~ TTo6uroBoe JIMBO LebIe enoe 5
++ CoenuHeHue CTPOKH, CUMBOJIBI CTpOKa 6
= PaBno [IpOCThIE JIOTUYECKUN 7
<> He pasno MIPOCTBIE JIOTHUYEeCKUit 7
> Bonbute IIPOCTHIE JIOTHUYECKUI 7

< Mensb1ie NIPOCTBIE JIOTUYECKUHN 7
>= Bosnpiie unu paBHO IPOCThIE JIOTUYECKUN 7
<= Mensl11e UM paBHO IIPOCThIE JIOTUYECKUN 7
&& m Jlornueckoe U JIOTUYECKHE JIOTUYECKUN 8
| | nam Jlormueckoe MJIN JIOTUYECKHE JIOTHYECKUN 9
~~ mu6o Jlornueckoe JINBO JIOTUYECKHE JIOTHYE CKHHA 9

UHCTpYKUnn

3HaK «;»

[Tocne xaxxnoii nHCTpYKUUU B si3bike Kitayc TpeOyeTcst 3HaK « ;» (Touka ¢ 3amaToil). DTOT 3HAK SIBISIETCSI HU YacThIO
HMHCTPYKLHMH, HU Pa3fesuTeNIeM MeXIy HHCTPYKIUSIMU, HO MPU3HAKOM OKOHYaHHSI MHCTPYKLIUH.

3HaK « ; » HE JOMYyCKaeTCs:

® B YCJIOBHOM BE€TBJICHUH IIEPE KIIFOYEBBIM CJIOBOM MHad4e, €CJIM OHO €CTh,

° B UKIJIC C ITOCTYCJIOBUEM II€PE/] KIIHOUCBBIM CJIOBOM IIOKaA.



Bo Bcex ocTanbHBIX Cilydasx 3HaK «;» TpeOyercs mocie KaXJ0M MHCTPYKIMH, 3a MCKIIOYEHHEM OKOHYAHUS Teja
OCHOBHOH TPOTPaMMBI, I7ie TpeOyeTcs 3HaK « . » (TOUKa).

UHCTpYKUMA npucBanBaHus

I{HCprKHHH MnpucBanBaHus mpeAHasHa4CHaA 1 YCTAHOBKH 3HA4YCHUSA HepeMGHHOﬁ Wi 4YacTu HCpeMeHHOﬁ —
DJICMCHTA MAaCCHUBa, SJICMCHTA CJIOBApsi, OJIsA CTPYKTYPBI.

B Knayce onpeneneHs! 1Be pa3HOBHIHOCTH HHCTPYKIIMHA MIPUCBAUBAHUSA: TIPOCTAs U BHIYHUCIISIONINE.

MpocToe npuceBanBaHue

[Ipocroe nprcBanBaHue 3aUCHIBACTCS B ClleAyonIel Gopme:

<nepeMeHHas> := <BHpPaxeHue>;

IJie mepeMeHHasi — MYyTh K IEPEMEHHOM, a BbIpasKeHHe JOKHO BO3BpAIllaTh 3HAYSHHE COBMECTUMOTO THIA, KOTOPOe
OyAeT IPUCBOEHO yKa3aHHOM MEepeMEeHHOM.

[TyTh K IEpeMEHHON COCTOMT U3 UMEHH IIEPEMEHHOM 1 MOCIIe0BaTEIbHOCTH KBAM(PUKATOPOB — HH/IEKCOB MACCHBOB,
KIIIOUEH cl0Bapeil U UMEH MOJEH CTPYKTYP.

st mprcBaMBaHUs 3HAUYEHUS MOJNIO CTPYKTYPbl UMs MOJISI YKa3blBA€TCsS 4epe3 TOUKY IOce MyTH K CTpyKType. s
MIPUCBAaMBAHUS 3HAUEHHSI 3JIEMEHTY MaccuBa (cJoBaps) MHAEKC MaccuBa (KJIIOY CJIOBaps) yKa3bIBaeTCA B KBAJPaTHBIX
CKOOKax IOCJIe IyTH K MAacCHBY/CIIOBApIO, HAIIPHMED:

nporpamMa llpumMmep;
TATIEL
TCTpl = CTpyKTypa
clol: crpoka;
cln2: pgpobHoe;
OKOHUYaHME;
TCTp2 = CTPYKTypa
c2nl: MaccueB mMaccuBOoB TCTpl;
c2n2: cTpoka;
OKOHUYaHME;
[IepeMeHHEe
a: ueJsoe;
©: mpobOHOe;
B: MaCCMB CTPOK;
T': CJOBapb CTPOK KJIOY OPOOHOE;
ci: cijoBapb TCTP2 KJIIOY CTPOKA;
M: Maccus TCrpl;

Hayajo
a := 10;
6 :=a + 0.01;
onuHa (B, 1);
B[0] := "3HaueHue";
r[3.1415] := "IIn";
nobaBuTk (cy1, "Kimou") ;
onmHa (e ["Komou"] .c2nl, 2);
ca["Kmou"].c2nl[0] := wMm;
onvHa (ca ["Komou"] .c2ol (1], 1);
ci["Kmou"].c2nl1[1][0].clnl := "HoBoe 3BHaueHue";

OKOHUYaHMue.



Bbluncnswouwee npuceanBaHue

B Knayce ONPEACIICHBI CICAYIONINE MHCTPYKIUU BEIYUCIIAIOMIECTO IPUCBANBAHU S

+= [TprbaBUTL ¥ MPUCBOUTH

= BriuecTs 1 MMPpHUCBOUTH

- YMHOXUTE U MPpHUCBOUTH

/= Pa3fenuts ¥ NprUCcBOUTH

\= PaszenuTts Hatleso ¥ MPUCBOUTH

%= Pa3fenuts ¥ NpUCBOMTH OCTaTOK OT Jie/IeHUs
A= Bo3BecTH B cTeneHb U IPUCBOUTH

&= Berunciuth nobutoBoe «M» 1 MpUCBOUTH

| = Berunciute moburoBoe «UJIN» 1 mprucBOUTh

~= Berunciuth noburtoBoe «Mckovatoiijee MJIM» ¥ IpUCBOUTD

Kaxxaast 3 3TUX MHCTPYKLMiI BBINOIHSIET apru(METHUECKYO NI OOUTOBYIO ONIEpALIUIO, UCIIOJb3Ys B KAYECTBE JIEBOTO
orepaHja 3HaYeHHE MEePEMEHHOH, yKa3aHHOW cJeBa, a B KadeCTBE NPABOr0 — 3HAYCHHME BBIPAXKEHHUS, YKAa3aHHOTO
crpaBsa. Pe3ynbrar oneparyy cCTaHOBUTCS HOBBIM 3HAUCHHEM NIEPEMEHHON, HAalPHMeEp:

HayajJlo

A += 1; // npmubaBigeT K EPEMEHHON A eNUHUILLY

B *= 2; // yOoBauBaeT 3HaueHME [I€pPeMeHHOM B

B "= 3; // BO3BOOMT IEpeMeHHyW B B TpeTbl CTEeleHb

T |= 8; // ycraHaBimuBaeT eiauuHuily B 3-M (cumras or 0) Oure mnepemeHHoin T
OKOHUYAaHME;

CoBMeCTUMOCTb TUNOB npu npucBanBaHumn

Tum 3HA4YCHU, BOSBpaH.[aCMBIﬁ BBIPpA’KCHHUEM B HpaBOﬁ JaCcTu HWHCTPYKUOHH, HOJIKCH OBITH COBMECTHM IIO
IMprUCBanBaHUIO C nepeMeHHoﬁ B JICBOW YacTH.

Jl1s1 nepeMeHHBbIX IPOCTHIX TUIIOB!
*  CTpoKoBOii IepeMEHHOM MOXKET OBITH PHCBOCHO CHMBOJIbHOE 3HAYEHHE, HO HE HA000pOT;
*  JlpoGHOIi IepeMeHHON MOXKET OBITh IPUCBOEHO 11eJI0€ 3HAYeHUEe, HO He Ha000pOT;
* B ocranpHbIX ciydasx TpeOyeTcs TOYHOE COOTBETCTBHE THIIOB.
J11s1 IepeMeHHBIX COCTaBHBIX THIIOB:
® Macany MOYKET OBITh IIPUCBOCH MacCCHUB, COCTOS[HIPIVI N3 3JICMCHTOB COBMCCTHMOI'O THIIA,

* CrnoBapio MOXET OBITh IPHUCBOEH CIOBaph, MMEIOMHUI KII0Y TOYHO TAKOTO XK€ TUMA M COCTOAIIMN U3
3JIEMEHTOB COBMECTUMOTrO TUIA.

*  Crpykrype MOXeT OBITh NPHCBOEHA CTPYKTYpa, UMEIOIIAsi POBHO CTOJIBKO K€ TOJIEH C TOYHO TAaKUMH K
nMeHaMu (0e3 y4u€ra perucrpa) W 3HAYCHHSIMH COBMECTHMBIX THIIOB. [Iopsaok cieqoBaHUS IONieli He MMeeT
3HAYCHUS.

Takum 06pa3oM, HaPUMEP, MACCUBY JPOOHBIX YHUCET MOXKHO MPUCBOMTH MACCUB IIEJIBIX YUCEN, a CTPYKTYpPE, UMEOIIeH
CTPOKOBOE TIOJIC, MOXKHO TIPUCBOKUTH CTPYKTYPY, HIMEIONIYI0 OHOMMEHHOE CHMBOJIBHOE TIOJIE.



KOHVIpOBaHVIe AaHHbLIX NPy npuncBanBaHnn

C normueckoi TOUKH 3pEHUs], KaXIas MepeMeHHas A3bika Kimayc comepKUT CBOIO COOCTBEHHYIO KOMHIO NaHHBIX. IIpn
3TOM rapaHTHpYeTCs, YTO MPUCBANBAHUE 3HAYCHUS OJHOM MEPEMEHHOW HMKOTAA HE IOBJICUET 3a COOOH HM3MEHEHHE
3HAYEHUS KaKOH-HUOYIb APYTroi IIepeMeHHON.

q)I/I?)I/I‘-IeCKI/I, Ipyu NpUucCBauBaHUU 3HAYCHUN MEPEMCHHBIX, a4 TAKXKC IIPU Nepeaavc napaMeTpoB B IPOLCAYPHI U (byHKHI/II/I,
HCIIOJIB3YETCA MEXaHU3M KOHI/IpOBaHI/IH-HO-Tpe6OBaHI/IIO. A UMCHHO, IIpU MNPHCBAMBAHWHN 3HAYCHHUA IICPEMCHHAA-
HpI/IéMHI/IK TMOJIYY4a€T CCBUIKY Ha Ty € KOIHWIO MOaHHBIX, YTO XPaHUTCA B HepCMCHHOﬁ—HCTO‘{HHKe, TaKk 4YTO B
OHCpaTPIBHOfI NaMATH UMECTCS JINIIb OAHA KOIKWA JaHHBIX, HA KOTOPYIO CChUIAIOTCA JIBC (I/IJ'II/I 60J'IC€) NEPEMCHHBIX.

Z[aﬂee, €CJIM 3HAYCHUC O)IHOﬁ 13 NCPEMCHHBIX MOZ[I/I(i)I/IIII/IpyeTCﬂ, TO IICPEa OTUM IJIA Heé co3maéTes YHUKaJIbHasA KOMHUA
JaHHBIX, WU BCC M3MCHCHUS BHOCATCSA B DTy BHOBB CO3MaHHYIO KOIIHIO. Takum o6pa30M, KOIMMPOBAHUEC JTaHHBIX B
OHCpaTHBHOﬁ IIaMATH BBIITIOJHACTCA TOJIBKO TOT/1a, KOrga OHO B CaMOM I€JIC HeO6XOIII/IMO.

Hy»XHO y4YHTBIBaTh, YTO KOIHPOBAHUE-TIO-TPEOOBAHUIO PAbOTAET TOJBKO Ui IEPEMEHHBIX, MMECIONIMX IMOIHOCTHIO
WICHTHYHBIC TUMBI JaHHBIX. Hampumep, MpHCBauBaHHWE CIOBaps LEJIBIX CIOBApI0 JPOOHBIX BBI30BET HEMEIICHHOE
KOIMPOBAHME BCEX KIIFOUEH U 3HAYEHUH U3 OHOIO CJI0Baps B APYIOM.

KpOMe TOTO, KOHHpOBaHI/IC-HO-Tpe60BaHI/IIO BBIIIOJIHACTCA JIUIIb IJIsI BCETO 3HAYCHUA HepeMCHHOﬁ Kak IEJI0ro U HE
pa60TaeT HHU JJ1d OTACJIBHBIX 3JICMCHTOB MAaCCHBOB U cn0Bape171, HU U110 OTACIIBbHBIX rosei CTPYKTYD. Har[pHMep, €CJIn
NepeMEcHHad A COACPIKUT CCbUIKY Ha MACCHB, IMOJYYCHHYIO OT HepeMeHHOﬁ B, " IICPBOMY DJJICMCHTY 3TOI'0 MacCCHUBa
IIPUCBANBACTCA HOBOC 3HAYCHUC, TO NCPCA BBIIMOJIHCHHUEM NPHUCBAMBAHUA 1A HepeMeHHOﬁ A 6yIlCT co3maHa HoOBas
KOIIMs BCECTO MaCcCHUBa.

UHCTpYyKUMA Bbi3oBa nognporpaMmbl

Jlig BBI30Ba MOMIIPOTpaMMBbl — MPOLEAYPHI WK (QYHKINH — B MCXOJHOM KOJI€ 3alHCHIBaeTCsA €€ MMs, 32 KOTOPBIM
JOJDKHBI CIIEOBATh KPyIIble CKOOKH. Ecnmu it mommporpaMMbl ONpeneNieHbl ITapaMeTphl, TO MepedeHb 3HAaYCHUH
MmapaMeTPOB yKa3bIBaeTCS B CKOOKax depe3 3amaTyi0 B TOM KOJIMYECTBE M B TOM MOPSJAKE, KaK 3TO MPEIyCMOTPEHO
OIpeieIeHHeM MOoAIporpaMmMbl. Eciii mapamMeTphl OTCYTCTBYIOT, KpYIJIble CKOOKH JIOJKHBI OBITH IYCTHIMU.

HayvaJo
Mosallpouenypa () ;
mosBropasallpouenypa (10, 20, "rpmouats");
OKOHUYAaHME;

Takum 006pa3oM MOKHO BBI3BIBATH KaK IMPOLELYPHI, TaK U (PyHKIMH — B MOCIEIHEM ClIyyac 3HaU€HHE, BO3BPAIIAEMOe
¢ynkmelt, Tepsercsa. Ecmm Bo3Bpamaemoe QyHKIMEH 3HaUC€HHE HYXXHO HCIIONB30BaTh B JalbHEHIIEM IO XOIY
MPOTPaMMBI, TO €ro HEOOXOAMMO MPHUCBOUTH HEKOTOPOH IIEpEMEHHOM, HAIIpHMeEp:

HauyajJo
MmosallepeMeHHas := MoadyHkumsa ('A', "B");

OKOHUYaHMue;

(DyHK]_II/II/I, BO3BpAllarOIINe 3HAYCHUA MPOCTBIX THUIIOB MOKHO, KPOME TOI'0, UCIIOJb30BATh B KAYCCTBC apryMCHTOB B

BBIPAKCHUAX!
HayajJo
pesynbTaT := BHUMCIMTLOnmHO (1, 2) + BHuUmcauTslpyroe (3, 4, 5) + 1;
ecnu BeumcauTbTpeTve () > 0 TO pesynabTar := 0;
OKOHYAaHUE;

Hunyero — nyctad MUHCTPYKUUA

HYCTaSI HWHCTPYKIHS 3alTMCbIBACTCSA KIIFOYEBBIM CJIOBOM HMYETI'O!:



Ha4vaJio
HMYeIro,
OKOHUYAaHMuE;

OTa MHCTPYKIHA HE BBINOIHAET HUKAKUX AeHCTBHA. OHa MOXET MCIOIB30BaThCAd B TEX CIydasx, KOTAa NpaBHiia
CHHTaKcuca TpeOyIOT HaIN4usl HHCTPYKIMHU, KOTOpasi pakTHUECKH HEe HY)KHA, HAITpUMep:

HayajJlo
ecym BcéXopomo TO HUUETO
nHauve coobumrh ("UTo-TO mouyio He Tak!");
OKOHYAaHME;

3aBepwnTb — 3aBepLieHne NporpamMmmbl

Jlns 3aBepiieHns paboTh IPOTrPaMMBI UCTIONIB3YETCS HHCTPYKIHS BaBepliMTh:

3aBEepPUNTh;
3aBepumTs 0;
3apepunTb KOOOWMOKM;

rae xoAOUMEKM — IeJI0e YNUCIIO (WJIM BBIPAXKEHHE LIEJIOYHCICHHOTO THIA), KOTOpoe OyJeT BBIJAaHO ONepannoOHHOH
CHCTeMe B KaueCTBE KOZa 3aBepIICHUs mpouecca. Ecim mporpamma OblIa BBITIOIHEHA YCIICITHO, OHA JOJDKHA BEPHYTh
KOZl 3aBepLICHHUs paBHbIM Hymo. HeHyneBoH Kox 3aBEpUICHUS CBHICTENBCTBYET 00 OIMOKE, BO3ZHHUKIIEH IpH
BBINOJHEHUU TIPOTPAMMBI.

Tak, eciiii IpH BBIIIOJIHEHUH POrPaMMbl BO3HUKAIOT HEOOPaOOTaHHbIE UCKIFOUYEHHs, IporpaMMa OyJIeT M0 yMOJIYaHUIO
3aBepiieHa ¢ komoM -1. Ecnm Bce MHCTPYKIMH, COCTABISIONIME TEIO MPOrpaMMBbl, OBUTH BBIIOJHEHBI YCIENIHO, H
nporpamMMa He ObLTa SIBHO 3aBepllieHa WHCTPYKIMEH BaBepumTh, TO KOJA 3aBEPLICHUS 10 YMOJIYaHHIO OyIeT paBeH
HYII0. AHaJIOTUYHO, MHCTPYKLUS BaBepPUMTE BbI3BIBACT YCIEIIHOE 3aBEPIICHNUE MPOTPAaMMBl, €CIM KOA HE yKa3aH

SIBHO.

WHCcTpyKIIMs BaBepumTh JONYCTHMa BHYTPH MOANPOrpaMM JIO0OTO YPOBHS BIOKEHHOCTH. Eciu HMHCTpyKIMA
BaBepUMTE BBHINOIHACTCS BHYTPH COCTABHOTO OJI0Ka, COAEPIKAILETro CEKIHI0 HanoCHenoK, TO HHCTPYKIUH B 3TOH
CeKIMu OyayT BBINOMHEHBI IEpel BBIXOAOM M3 OJ0Ka — TaK, KaKk €clId Obl MHCTPYKIHsS BaBepulMTE BbI3BaJa

HUCKIIIOUYCHUC.

BepHyTb — BO3BpaT U3 noanporpamMmmbl

WHcTpyKIms BO3BpaTa HCIIONB3YeTCSl Uil BO3Bpara W3 TPOLEAYpbl WM (YHKOMM C yKa3aHHEM 3Ha4deHUs,
BO3BpanaeMoro GyHKIue.

WHeTpyKumst 3amichIBaeTCsl KIIIOUEBBIM CIIOBOM BEPHYTB, I0C/IE KOTOPOTO MOXET OBbITh yKa3aHO BO3BpallaeMoe
3HaYeHue (QYHKIHH.

byHxuMsa MOAdyHKUMULI () @ CTPOKa;
Hayajio

BEpPHYTh "pesysabTatr";
OKOHUYAaHMUE;

npouenypa Mosllpouenypa () ;
Ha4aJjio

BEPHYTBLCH;
OKOHYAaHUE ;

KiroueBrle cimoBa BEPHYTH 1 BEPHYTBCSH [10JIHOCTHIO SKBUBAJICHTHLI U B3AUMO3aMCHSICMBI.



Ecnu mHCTpYKIMS MCTONb3yeTcs B Tede (YHKIMHU, TO MOCJe KIIOUYEBOrO CIIOBA JIOJDKHO OBITh yKa3aHO 3HaueHHe (MU
BhIpaXKeHHE), Bo3Bpaiiaemoe (ynkipeid. Ecnu Bce MHCTpyKIMU B Tene (QyHKIMHM ObLIM BBIMOIHEHBI, U (QYHKIHS HE
Obuta SIBHO 3aBeplIeHa WHCTPYKIHEH BepHYTB, TO OHa BEPHET HYJIEBOE HAa4albHOE 3HAYEHHE COOTBETCTBYIOIIETO
THUIIA.

I[J'Ii[ npoueayp yKasbiBaTb BO3BpAIacMOC 3HAUCHUE HE NOITYCKACTCA.

Ecmu HHCTPYKIMS BEPHYTB BLIIIOJIHACTCA B TCJIC OCHOBHOH nporpamMmsbl, TO OHaA pa60TaeT B TOYHOCTHU TaK K€, KaK
HHCTPYKIHA BaBepuMnTh. B sTom ClIryqya€ BO3BpalIa€MoO€ 3HAYCHUE JOJDKHO OBITH ICJIBIM YHCJIOM M O03HA4YacT KOO
3aBCPIICHUS IpoLecca.

Ecmn HWHCTPYKIUSI BEPHYTE BBIIIOJHACTCA BHYTPU COCTaBHOT'O 6J'IOKa, COACPIKAIETO CEKINI0 HAIlOCNIenoK, TO
HWHCTPYKOHU B JTOI CCKIIMHU 6y,HyT BBITIOJIHEHBI IEPCI BBIXOJAOM U3 OJ10Ka — TaK, KaK €CJIn OBI HHCTPYKLHI BEPHYTH
BbI3BaJia UCKIIIOUCHUC.

Ha4yano-koHeL, — cocTaBHOU 6GMMOK MHCTPYKLIUA

CocTaBHOI ONMOK MpenCTaBIsIeT COOOH HMHCTPYKIHIO, KOTOpas MOXKET COAEpXaThb OJHY WM HECKOJIBKO JPyTHX
MHCTPYKIUI 1 IPEJOCTABIIET CPEACTBA 11 0OPAOOTKH MUCKITIOUEHUH.

CocraBHOI ONIOK HAYMHAETCS KIIIOUEBBIM CJIOBOM Hadasio M 3aKaHUMBAETCsSI CIOBOM KOHEIL WM OKOHUYaHue.
KiroueBble CliOBa KOHEI, U OKOHYAaHMe IMOJHOCTHIO JKBUBAICHTHBI M B3aUMO3aMEHsIeMbl. MeXIy HadajioM H
OKOHYaHHEM OJIOKa MOXKET HaXOAWTHCS OJHA WM HECKOJBKO JAPYTMX HMHCTPYKUMH (B T.Y., BJIOXKEHHBIE COCTaBHBIC
65oKM).

HayvaJio
BBINOJHMTBEOOHO () ;
BEIIOJIHUTEpyToe () ;

KOHEelL;

CocTaBHOI OJOK MOXET HMPUMCHSTHCS BO BCEX CIyYasx, KOTJa CHHTAKCHUC s3bIKa TpeOyeT HaIW4us POBHO ONHOU
WHCTPYKIWH, a (GAaKTHUSCKU UX TPeOyeTCs HECKOIBKO — B YCIOBHBIX BETBICHHSX, B IIUKIAX, B MHCTPYKIHUH BBIOOpa U
Jp. Teso 0CHOBHOI porpaMMBl U JIH000M TpoLeypbl MM (YHKLUH TaKKe MTPEACTaBIsIET cO00W COCTaBHOM OJIOK.

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

eciu H < S TO HauaJo
uroToOnHO () ;
BTOpPOE () ;
TpeThe () ;

KOHELl MHade Haudajo
uroTollpyroe () ;
yeTBEpTOE () ;
narToe () ;

KOHEILl;

WHCTpYKIMY B Telle COCTABHOTO OJIOKa BBIMIONHSIOTCS 0 IOPSAKY OfHA 3a Apyroil. Eciy npu BEIONTHEHNH HEKOTOPOH
MHCTPYKIWHU BO3HHUKJIO UCKIIIOYCHHUE, TO CIEAYIOIIIE 32 Hel MHCTPYKLUH HE BBINOJHSAIOTCS, ¥ YIIPaBJIeHUE HEMEIICHHO
nepenaérest B CEKIHI0 00pabOTKH HCKITIOUSHHH.

Cexuns 00pabOTKH MCKIIIOYEHUI, €CIIi OHa eCTh B OJIOKe, pacroiiaraercsl MoCie BCeX MHCTPYKIUI, COCTAaBIITIOLIIX
OJIOK, 1 HAYMHAETCSI KITIOYEBBIM CIIOBOM MCKIIIOUEHME WM MCKIIOUEHMST.

HauajJlo
BEINIOJIHUTHEOOHO () ;
BBINIOJIHUTBEBTOpPOE () ;



BBINIOJIHUTBETpeTrbE () ;
VICKJIIOUEHME

coobumTh ("Bo3HMKIIA Kakasg-To ommbkal!'");
OKOHUaHUue;

Ecnu Grmok He MMeeT ceKnuu 0O0pabOTKHM UCKITIOYCHUH, TO BO3HUKIIEE UCKITFOYCHUE BCIUIBIBACT B OOBEMITIONIMN OJOK,
MMCIOIIUI TaKyI CEKIUI0 — B T.4., BO3MOXKHO, 32 IIPE/ICIIbI BBIMOIHAEMON MOANPOrpaMmbl. Ecin Takoi 00beMITroIni
6710K BOOOIIIE OTCYTCTBYET, TO BBIIIOIHEHHE IPOTPAMMBI 3aBEPIIACTCS C KOAOM -1.

Cexunst 00pabOTKH HCKITFOUSHUH MOKET OBITh TIPOCTOM MIIN AETATH3UPOBAHHOM.

IIpocTast CeKIMsI COMEPIKHUT ONHY MM HECKOJBKO JTFOOBIX HHCTPYKIUI. Eciu 6510k UMeeT MPOCTYIO CEKIUI0 00pabOTKH
WCKJIFOYCHUH, TO NPH BO3HUKHOBCHHU B OJOKE J000TO HCKIIIOYCHHUS YIIPaBICHHE MEpeHaéTcss B 3Ty CEKIIUIO,
MUMEIOIINECS B HeW MHCTPYKIIUH BBIMOJHSIOTCS, U JII000E UCKITIOUEHHE CYMTACTCS MOABJICHHBIM, SCITH €ro BCILIBITHE HE
OBLIIO BO30OHOBIICHO.

YroObl BO30OHOBUTH BCIUIBITHC WCKIIOUCHHS, B CEKIMM OOpaOOTKM HCKJIFOYCHHUH (M TOJBKO B HEW) MOXKHO
HCIIOJIb30BaTh HHCTPYKIUIO BPOCHUTE.

Jeranmu3upoBaHHas CeKnus OOpaOOTKM MCKIIOYEHWH CONEPKUT ONHY HIM HECKOJIBKO HHCTPYKIHH IepexBara
UCKIIIOYEHUH KoTga-Torga U He MOXKET COAEPKaTh HUKAKUX APYTHX MHCTpyKuuil. MckaroueHue, monasiiee B TaKylO
CEKIIUIO, CYNTAETCS IOAABICHHBIM B TOM CJIydae, €CIM OHO COOTBETCTBYET KaKOH-1100 U3 MHCTPYKIMH IepexBara; Bce
OCTaJIbHBIC NCKIJIIOUCHHMS BCIUTBIBAIOT B OOBEMITIONIHI OJIOK.

Hadajo
u := peJjgoe ("He uwmcao");

VICKJIOYEHME
xornma OmmbrxaKonBepTaumm Torma 4 := 0;

korga Jioboe Torma coobumTh ("Kakasg-To HeoxumaHHad ommbkal!");
KOHell;

CocTaBHOI1 OJIOK MOXKET 3aKaHIMBATHCA CEKIINEeH TapaHTUPOBAHHOTO BBHIITOTHEHHS.

Ecnu B O110Ke ecTh CEeKIIMs rapaHTUPOBAHHOTO BBIMOJIHEHHUSI, TO TIEPE]T BBIXOIOM U3 OJI0KAa — BHE 3aBUCHMOCTH OT TOTO,
BO3HUKJIO JIA B HEM HMCKITIOUCHHE, MM BCE MHCTPYKIUHU OBUTM BBIMIOJIHEHBI YCIICIIHO — YIIPABICHUE Mepenaéres B 3Ty
cekimio. Taxoke ympaBieHHe MepemaéTcss B OTy CEKUWI0 NPH BBIXOAE U3 OJIOKa WHCTPYKIUSMH IpepBaTh,
NPOHOOIKATE, BEPHYTH I BaBePUNTh.

CGKHI/IH TapaHTUPOBAHHOT'O BBIMIOJHCHUA HAYWUHACTCA KIHOYCBBIM CJIOBOM HANIOCJIeOoOK. Ota CCKIUA OOJIDKHA
pacnojararbCsa B KOHIIC 6HOKa, II0CJIE OCHOBHOM CCKIIMHU U CCKIINH O6pa60TKI/I HCKITFOUCHUH.

ckpHTBKypcop () ;
HauaJlo
UyTOTOBBIIIOJIHUTE () ;
eméYToTOBEIIONIHUTE () ;
BepHYTL O
VCKJIOUYEeHME
COoOOUMTE (TEeKCT MCKJIOUEeHUA () ) ;
HarocJIenoK
nokasaTeKypcop () ;
KOHell;

AOnsi-Hayano — [OCTyN K NONsiM CTPYKTYP

CocTaBHOI OIOK MHCTPYKIMI MOXKET HaUMHATHCS C KJIFOYEBOTO CJIOBA AJISA, 32 KOTOPHIM yKa3aH IyTh K MEPEeMEHHOI
WJIM KOHCTAHTE CTPYKTYPHOTO THIIA, a BCIIE] 32 HUIM — CJIOBO HaydaJIo, TeJI0 COCTABHOTO OJIOKA M CJIOBO KOHET,.



B TakoMm cocTaBHOM Os10Ke cO34aéTCs JIOKanbHast 001aCTh BUJUMOCTH, TTO3BOJISAIOIIAS HAMPAMYIO 00paIlaTses K MOJIsIM
yKa3aHHOH CTPYKTYpHI B IIpeenax 0J0Ka, Hampumep:

nporpamMa lpumMmep;
nepeMeHHada

Tuk: Touka;
IJIS TUK Hadajio

v := 10; // npucBOMTH BHAYEHME I[OJIO TUK.T
B := 20; // UPUCBOUTL 3HAUEHME [OJIO TUK.B
OKOHUYAaHME .

Mexay CllOBaMU AJIsT U Hadayo MOTYT OBITh yKa3aHbl HECKOJIBKO MEPEMEHHBIX, MIEPEUNCICHHBIX Yepe3 3arsTyo. B
3TOM CIIydYae, €CIM yKa3aHHBIE CTPYKTyphl HMEIOT HOJIS C OJWHAKOBHIMH WMEHAMH, TO IOJS TOHW CTPYKTYpBI, YTO
yKa3aHa I03)Ke, CKPOIOT 33 CO00i OTHOMMEHHBIE TTOJIsl CTPYKTYD, IIEPEUUCICHHBIX 10 HeE.

Crenyer UMeTh B BUJLY, YTO KOHCTPYKIIMS BJIsT HE BBIYMCIIAECT HUKAKUX 3HAYCHUH mepen BXoaoM B Oiok. Bmecto sToro
MOJNHBIA MyTh K 3HAYEHHWIO CTPYKTYPBHI BBIYMCIACTCS KXKIBIH pa3 Mpu oOpamieHuH K e€ MojsiM, Kak eciu Obl ImpHu
00palleHNH K KaXKAOMY IOJI0 OBUT yKa3aH IOJHBIHA ITyTh K HeMy. [loaToMy, HanpuMep, cieayrommas KOHCTpyKIus Oyer
MIPaBUIBHO paboTaTh, XOTS COMHUTENBHO BBIIJISAUT C TOUYKH 3pEHHS CTPYKTYPHOTO IIPOTPaMMHUPOBAHUS:

nporpamma TaxHeHanmo;

hZint
IBeTHEIeTOUKM = MaCCUB CTPYKTYP
nos: Touka;
uBeT: LeJioe;
OKOHUYAaHUE;
epeMeHHasa
TUukK: [IBeTHBEIeTOUKM;
K: LeJjoe;
oJjsa Tuk[k], TUuk[k].DO3 HavaJo
miuHa (Tuk, 10);
OJIS KaxIOoTO K M3 TUK LUMKJ /*Qas Jiyumle HamucaTk 34eck*/ Hadaso
I = K 5; // Tuk[k].mos.T
B := 10; // Tuk[k].mo3.B
user := $909090; // Tuk[k].uBeT
KOHell;
OKOHYAaHME .

Korga-torga — nepexBaT UCKITHOYEHUN

WHcTpykuust epexBaTa MCKIFOYEHHST MOXKET HCIIOJB30BaThCA TOJBKO B CEKLIUHM OOpPaOOTKHM HMCKIIOYEHHH COCTaBHOTO
Onoka (T.e., HOCIE KIIOYEBOIO CJIOBA MCKJIOYEHME) M HE MOXKET COCEACTBOBaTb B HEH € KaKUMH-TO eIé
UHCTPYKIHMSAMH, KPOME APYTUX MHCTPYKIHMH IIEPEXBATA.

WNHcTpyKuys HaunHAETCs KIIOUEBBIM CJIOBOM KOT'AA, 32 KOTOPHIM CIIEAYET OHO U3 TPEX:
*  OJHO WJIM HECKOJIbKO MMEH UCKITIOUEHHUH uepes 3amsiTyo;
*  onpeAesieHUE NePEeMEHHON UCKITIOUECHHUS;
*  KIIOYEBOE CJIOBO JiF6oe (UM JI6oit, mobas).

Janee cnemyer KIIOYeBOE CIIOBO TOT'HA, a 33 HUM TEJIO MHCTPYKIUH IepexBaTa — POBHO OAHA MHCTPYKIHUSA (B T.4.,
BO3MOXKHO, COCTAaBHOH OJIOK), KOTOpasi OyleT BHINOJHEHA B TOM Cilydae, €CiM MOAXO/Iee HCKITIOUeHHE BO3HUKIIO IPU
BBIMOJIHCHUY OCHOBHOM CEKIIUU COCTaBHOIO OJIOKA.

YT10o0BI MIpOCTO MOAABHUTH HCKIIFOUCHHEC, TCJIOM HHCTPYKHHU HEpEXBaTa MOKCECT OBITh HWHCTPYKIHSA HMUYEero. YroObI
BO300HOBUTEL BCILIBITHE NEPEXBAYCHHOT'O UCKITIOUCHU S, UCTIOJIB3YCTCSA MHCTPYKI A GPOCMTB.



Hayajio
BBINOJTHMTBEOOHO () ;
BBEINOJIHUTB J[pyToe () ;
VCKJIIOUEeHM S
xorna OmmbxaKoHBepTaumy Torma coobmmThb ("HenpaBuibHBM GopMaT HOaHHBIX.'") ;
korna HerpepuemiMHnekc, HerepuwpmiKimou Torma coobumTs ("HenpaBWIlbHEM HpoTpammucT.") ;
korga omw: MoaOmmbka ToIr'zZa Hadajio

Oll. TEKCT := Oll.TekCcT ++ He BoJHyMTecCchb, Tak u ObUiO 3amymaHo! ;)";

OpPOCUTE;
KOHell;
xorma Juoboe Torma 3aBepumTb 100;
KOHelL,;

3anpenieHo ynoMUHaTh OJHO U TO e UCKJIIOUEHUE B HECKOJIBKUX MHCTPYKIUSIX MepexBara B IMpejesiax OJHOU CeKIUH.
HucTpyknus xkorpa soboe IepexBaThIBACT JHO00C BO3HUKIIECEC HCKIIOUCHHE, €CIM OHO HE YIOMSHYTO B JPYTUX
WHCTPYKIHUAX B TOH ke CeKIUHU. Takast HHCTPYKIHS JOJDKHA OBITh ITOCIEIHEH B CEKIINH.

Ecnu B MHCTpYKIMHK TIepexBaTa He OOBsBICHA IEPEMEHHas, a NePEYUCIICHBl OTHO MJIM HECKOIBKO MMEH MCKITIOUCHUH,
TO TENI0 MHCTPYKIUH BBIIOIHACTCS MPHU BOSHUKHOBEHUH JIIO00TO M3 HUX. [Ipn 3TOM MOXHO y3HATh, Kakoe MIMEHHO U3
UCKITIOYCHUN BO3HHUKIO, U TIOJyYUTHh TEKCT COOOIMIEHHS 00 ommOKe BBHI30BOM (PYHKIHMH MMsI MCKIOYEHMsI () U

TeKCT MCKIIIYeHUSs ( ) , HO HCT BO3BMOKHOCTH MO,Z[I/I(l)I/IHI/IpOBaTI) TCKCT WM MMapaMETPbl UCKIIFOYCHMA.

ﬂIISI JA0CTyIlIa K nmapaMeTpam HUCKIIOUYECHUS HYKHO 00BSBUTH MNEPEMEHHYI0 — YKa3aTrb e€ MM TI0CIIe KITIOYEBOro CJIOBa
Korma M OTACIWTH ABOCTOYHMEM OT MMCHH HMCKIIKOYCHHA. Takas HWHCTPYKIUS MOXET IMEPEXBATHIBATH TOJIBKO OAWH BUJ

HUCKJIFOUCHU .

[Mepemennas, 0ObsIBIIEHHAS TAKUM 00pa30M, MPEICTABIISET COOOM CTPYKTYPY, KOTOPast COMEPIKUT:
* Tlone TexcT CTPOKOBOTO THIIA, COMEPHKAIIEE TEKCT COOOLICHHUS 00 OIIMOKE;
* HOJ'IS[ HpOCTLIX THIIOB, COOTBCTCTBy}OH_[I/Ie HapaMeTpaM B OHpeI[eHeHI/II/I HUCKJIFOUCHU .

OTH OIS MOITYYalOT CBOM 3HAYCHHS MIPU CO3MAHUU UCKITIOYCHUS M MOTYT OBITh M3MEHEHBI IIpH ero nepexsare. Ciexyer
UMETh B BUAY, 9TO C€CIIM TEKCT COOOMICHHs 00 OIMOKe COomepkan Crienu(pUKaTopsl BHIA % (MMsi), TO B MOMEHT
nepexpara Mnoje TeKCT COACPKHUT yxke 0THOPMATHPOBAHHBIA TEKCT, I7IC BCE CIEIU(MUKATOPI 3aMCHEHBI HA 3HAYCHUS
napameTpoB. M3MeHeHHe 3HAYEHUU MNapaMeTpPOB MCKIIOYEHHs] MPU €ro InepexBare HE MPHUBOAUT K IMOBTOPHOMY
(hOpMHPOBAHUIO TEKCTA COOOIICHUS 00 OIMMOKE; I TOTrO, YTOOBI M3MEHHUTH TEKCT COOOIICHWS, HYKHO MPHUCBOHTH
HOBOE 3HAYCHUE TOJII0 TeKCT.

Momudukanys TeKkcTa W HapaMeTpoB INEPEXBAaYCHHOTO HMCKIIOYEHUS MMEET CMBICH JIMIIb B TOM CIIydae, €ClU €ro
BCIUTBITHE OyJIeT BO30OHOBIICHO HHCTPYKIHEH BPOCHTE.

Owunbka — cosgaHne UCKNYeHUs

OTa HWHCTPYKIHUSA NIPUMCHSCTCA AJIS TOTO, 4TOOBI IpepBaTh MOCJICA0OBATCIbHOCTD BbBIITOJIHCHUA U CO34aTh BCIJIbIBAIOIICE
HUCKIIIOUYCHUC.

I/IHCprKLH/IH HAYUHACTCS KIIKOYCBBIM CJIOBOM ouméxa, 3a KOTOpBIM cneﬂyeT HMA UCKIKOUYCHUA. ECHI/I JJISI UCKIIFOUCHU ST
OIpEe/IeIeHbl TTAPAMETPhI, TO MX 3HAYCHUS JOJDKHBI OBITh MEPEUHCIICHBI Yepe3 3alsiTyi0 B KPYIVIBIX CKOOKax MocIie
MMCHH UCKITIOUeHUs. J[ajmee MOXeT CeIoBaTh KIIOUCBOE CIIOBO COOBIeHmre, a 32 HUM BhIPaKECHHE CTPOKOBOIO THIIA
— TEKCT cO00MIEHNs 00 OIInOKe.

Wuerpykuuy, cieayroonpe nocie HHCTPYKLIMKE ouMbKa, He BBINONHAIOTCA. BMmecto aToro ynpasienue nepenaércs B
CeKIMi0 00pabOTKM WCKITIOUEHHH OmmKaifmero cocraBHoro Onoka. Ecnm Taxoit GlOK OTCYTCTBYET, BBIIOIHEHHE
IPOrpaMMBbI OYJET 3aBEpIICHO ¢ KOIOM -1.



VCKJIOUEeHME
MosaOQOumbxka (11, n2: uejoe; n3: cTpoka) coobumeHue "TyT kakas-To oumbxa';
EmeéOumbra (CTp, CHUMB: LeJoe) ;

HauajJio
ommbka OmmOKaBBIIOJIHEHUS;

ommbkra MosOumbka (10, 20, "rpuouars");

o) o)

oumbrxa EméOumbxa (1, 2) coobumeHue "Oumbka B CTpoke % (CTp), CUMBOJ % (CuMB) .";
KOHElLL;

Ecmu tekct COO6IH€HI/IH 00 omubke ObLI YKa3aH U B OINPEACICHUU HUCKIIOYCHUS, U IIPU €ro CO3JaHuu, TO HOCJ'ICI[HI/Iﬁ
HUMCCT IMPUOPUTET. Ecnm TekcT He YKa3aH HU B OIPCACIICHUU, HU MPHU CO3AaHUN HCKIIIOYCHUS, TO B Ka4YC€CTBC TCKCTa
COO6H.[€HI/I$[ HCIIOJIB3YETCS UM UCKIIFOUCHUS.

Ecnmu i uckiiodeHust OnpeeNIeHbl TapaMeTPhl, TO TEKCT COOOMICHU 00 OmmOKe MOXET COMEPKATh CIEII(PUKATOPEI
BUJa % (MMs1), r1e MMsT — UM llapaMeTpa MCKiIoueHHs. [Ipy co3naHum MCKIIIOUeHMsT Takue Creln(UKaTopbl OyayT
3aMCHCHBI Ha CTPOKOBBLIC IPEACTABICHUA 3HAUCHUH COOTBETCTBYIOUINX ITapaMETPOB.

KpOMe TOT0, 3HAYCHUSA TapaMETPOB UCKIIHOUCHUS MOTYT OBITH MOJYYCHBI B CCKIIUM IIE€pEeXBaTa HCKIIFOUCHUIH COCTaBHOI'O
6J'10Ka, KaK 3TO OITUCAHO B pa3aciie «KOF}Ia-TOF}Ia — nepexsar HCKJII0YeHHID» .

EpOCVITb — BOCCcOo3AaHNne UCKITHYeHus

OTa MHCTPYKIMS 3alMCBIBACTCS KIIIOYEBBIM CIIOBOM 6pocuTh. E€ MOXXHO NMPHUMEHSATH TOJNBKO B CEKIUH 00pabOTKH
WCKITIOUCHNI COCTaBHOTO OJIOKA: OHA MPEPBIBACT IOCIEAOBATEILHOCTD BBHITOJHEHHUS W BOCCO3JAET TO K€ CaMoe
HCKITIOUEHNE, KOTOPOE TPHUBEIIO K Iepeiade YIpaBIeHNs B JTaHHYIO CEKINI0 00paOOTKH NCKITIOUCHHU.

WHcTpykuuy, cieayolmue nocie HUHCTPYKIUME 6POCKHTE, HE BBIIOIHAIOTCA. BMECTO 3TOr0 ynpasieHue nepenacrcs B
CEeKITNI0 00pabOTKK MCKITIOYEHHUH, PAaCTIONOKEHHYIO B OrpKaiimeM o0beMiromeM coctaBHOM Oioke. Ecimu takoit 0ok
OTCYTCTBYET, BBIIIOJIHEHHE ITPOTPaMMBbI OyIET 3aBEPLICHO C KOTOM -1.

Ecnmu mapaMeTphl MCKITIOUEHUS WM TEKCT COOOIICHMsS 00 ommOke ObLIM MOAMMUIIMPOBAHBI B CEKIMH 00pabOTKU
UCKITIOUCHUH, TO HUCKIIIOUeHHE OyIeT BOCCO31aHO C HOBBIMHU 3HAUCHUSIMH.

Ecnu-to-nHave — yCcrioBHO€e BeTBJIeHUue
DTa MHCTPYKIUS TIPUMEHAETCS 1Sl BHITIOJHEHHS TeX WM HHBIX 1eHCTBUI B 3aBUCMMOCTH OT HEKOTOPOTO yCIIOBHSL.

WHCcTpyKUMs HAYMHAETCS KITFOYEBBIM CIIOBOM €CJH, TI0CJIEe KOTOPOTO JOIDKHO OBITh YKa3aHO YCIIOBHE — 3HAUCHHE WU
BBIp@)XEHHE JIOTHYECKOTO THMa. Jlanee ciiemyeT KIIloueBOe CIOBO TO, a 33 HUM — POBHO OfIHA MHCTPYKIUS, KOTOpast
OyZeT BBITOJTHEHA B TOM CITydae, €CIH YKa3aHHOE YCIIOBHE UMEET NCTHHHOE 3HAYUCHUE.

Jlanee MOXET CJICAOBATh 3HAK « ;», JIM00 KITIOYEBOE CIIOBO MHade, a 3a HUM emé POBHO OJJHA MHCTPYKIHA U 3HAK «; ».
Ota TMTOCIEIHAA NHCTPYKITHA 6yz(eT BBITIOJTHEHA B TOM CJTy4dae€, €CJIN YKa3aHHOC YCIIOBUE UMECT JIOKHOE 3HAYCHUE.

B 000ux ciay4asx pOBHO OIHA HHCTPYKIIUS MOXKET MPECTABIATE COOOH COCTABHOM OJIOK, COMEPIKAIIUI CKOJIBKO YTOTHO
MHCTPYKLUH.

HayaJo
eciim A < B TO
BeIBeCcTHM ("A MeHbmEe B");
ecim H < M TO
BuiBeCcTM ("H MeHbme M")
MHayve HaudajJlo
BeiBeCcTHU ("H OoJble mam paBHO M");
ecaim H > M 1o BHBecTHu ("Bcé-Takm Oojapme") ;
KOHell;
KOHell;



Ecnu Tpebyercs mepebpaTh HECKOJIBKO YCIOBHH TOAPSAN, TO WHCTPYKLIMH BETBICHHS MOXXHO pacmojiarate IpyT 3a
JIpyroMm:

Hayajio
eciu uMmsa = "llers" To BeBecTu ("Y3Haw Opara Illetio!")
VHaue ecyu mMsa = "Bacsa" To BeBecTHu ("Y3Hawo OpaTa Baco!")
nHaue ecym mMsa = "Koma" To BeiBecTu ("Y3Haw Opara Koso!")

mMHaue BeIBeCcTH ("UTO-TO He y3Hamo...");
KOHell;

31eck AEHCTBYET MPaBHIIO: Ka)XIO€ MHAade OTHOCHTCS K ONKaillieMy ecmm, paclioiIOoKCHHOMY BBIIIE IO TEKCTY
UCXOIHOTO KOJa.

Bo MHOTHX MOZOOHBIX ciydasx OyneT yqoOHee BOCIIONB30BaThCSI HHCTPYKIMEH MHOTOBapHAaHTHOTO BEIOOpA.

BbiI6Op-U3 — MHOroBapuaHTHbIU BbIOOp

OTta HHCTPYKOHA NPUMCHIACTCA OJISI BBIMOJHCHUA TEX WU HWHBIX ZICI‘/’ICTBI/II\/’I B 3aBHCHUMOCTH OT BBI60pa 3HAUYCHHUSA U3
HECKOJIBKUX MPEAYCMOTPEHHBIX BaApUAHTOB.

I/IHCprKI_[I/IH HaYMHACTCsA KIOYCBBIM CJIOBOM Bmﬁop, 3a KOTOPBIM CJICAYCT BI)I6I/IpaeMOG 3HAaYCHUC — 6yKBaJ'II)H0€
3HAa4YCHUE WJIU BBIPAKCHHUE IMPOCTOI0 THIIA. 3aTCM, €ClIn BI)I6I/IpaCMOC 3HAUYCHUC UMCCT THII ,n;poGHoe Wi MOMEHT,
MOXKET CJICAO0BATH KIIHOYCBOC CJIOBO TOYWHOCTB, d 3d HUM KOHCTAHTHOC BLIPAKCHUEC )IpO6HOl"O THIIA, ONpCACIAONICe
TOYHOCTH CPABHCHU. I[anee CJICAYyECT CJIOBO M3, a 34 HUM TECJIO HHCTPYKIHH U CJIOBO OKOHYAHME.

Teno MHCTPYKITNH COCTOUT U3 OTHOTO WIIM HECKOJIBKUX OTHCcAaTelei BapraHTa BeIOOpa. Kaxkaplil onmcaTens HaunHACTCS
C MepeyHs MOAXOJAIINX 3HAYCHUM, MEPEUUCIICHHBIX Yepe3 3alsiTyl0, Jajee CIeAyeT 3HaK « :», a 32 HUM POBHO OJHA
MHCTPYKLHUS U 3HAK « ;». OTa MHCTPYKIUSA OyJeT BBHITOJHEHA B TOM CIydae, €CH JaHHBIA BapHaHT BBIOOPA OKa)XeTcs
noaxoasimM. OHa MOXET MPEICTABIATH COOOM COCTABHOM OJIOK, COMEPIKAIINI CKOJIBKO YTOIHO HHCTPYKIIUH.

[epeyeHb MOAXOISIIIMX 3HAYCHUH MOXET COCTOSTh W3 OyKBAJIBHBIX 3HAYCHUH MJIM KOHCTAHTHBIX BBIPAXKEHUH — T.€., B
Ka4eCTBE OIEPaHIOB 3THX BBIPAKCHUH MOTYT HCIIOJB30BAThCS TOJBKO OyKBaJbHBIC 3HAYEHHMsS M KOHCTAHTHI, a
HepeMEHHbIC U BBI30BbI (DYHKIHMH HE JOMyCKaroTcsa. THIT HEepedrCIeHHBIX 3HAYSHHI JOJDKEH TOYHO COOTBETCTBOBATH
THUITy BEIOMPAEMOTO 3HAUCHUSI.

BapI/IaHT BBI60pa CUHTACTCA IOAXOAAINIMM, C€CIH BBI6I/IpaeMOe 3HAYCHHUEC TOYHO COBIAAacT C OAHHUM U3 3H3HCHI/II?I,
MEPCUNCIICHHBIX B OIIUCATCIIC BapUaHTa (,I[pO6HLIe 3HA4YCHUA 1 MOMCHTBI JOJI2)KHBI COBITIaJ1aTh C yKaSaHHOﬁ TO‘IHOCTBIO).
Teno HHCTPYKIHH BLI60pa HE MOXKET COACPIKATb HCCKOJIbKUX oIHcarenei ¢ COBIIaJarOIIMMH 3HAYCHUAMMU.

B nmocnenneM u3 ommcareneii BMECTO NEPEUYH MOAXOAAIINX 3HAYEHUN MOXKHO YKasaTb KJIIOYE€BOEC CJIOBO MHaA4e (663
,Z[BOCTO‘II/ISI). Takoii onrcarennb 6yz[eT CHUTATBCA OAXOAAIIUM B TOM CIIy4ae, €CJIM BbIIIC HC HAIUIOCh HUKAKOI'O APYTOro
moAXOAAIIETO OIMUCaTCIIsA.

nporpamMmMa llpumMep;
nepeMeHHasa
VMs: CTpoOKa;
HayaJo
coobumThb ("BBegurte uMmsa: ") ;
BBECTU (1MA) ;
BEIOOD MMSA U3

"lleTsa": BuBecTu ("¥3Haw Opara letwo!");

"Bacsa": BmBecTu ("¥3Hawo Opara Bacwo!");

"Koma": BeBecTu ("¥3Hawo Opara Kojmwo!");

"Oma", "Hawma", "Buka": BeBecTu ("Y3Haio cecTpéHky!");
"Taua": BeBecTu ("llpuBer, Tauga :)");

mMHaue BeBeCcTH ("UTO-TO He y3Haw...");
KOHell;
OKOHUYAaHUE .



nporpamma Eméllpumep;
nepeMeHHasa

N: gpobBbuoe = 0.345;
Hadajo

BEIOOP N TouHOocTe 0.09 m3

0: BeiBecTHU ("Hysp") ;
0.1: BmBecTu ("OnHa mecdaraa");
0.2: BuBecTu ("IBe mecatux");
0.3: BeBecTu ("Tpu mecarwx"); // coBHaméT C yKAa3aHHOM TOUHOCTHLIO
0.4: BeiBecTu ("UeTHpe nmecsaTHx");
KOHell;
OKOHUAaHME .

I[J'IH BLI60pa W3 3HAYCHHM THUIIA nposnoe njin MOMEeHT MOXHO YKa3aTb TOYHOCTbL CpaBHCHUS. Ecmu YKa3aHa
HCHYJICBAsA TOYHOCTb, TO BapUaHT BI:I60pa 6y;[eT CYUTAThCA MNOAXOAAINIUM, €CJIM MOAYJIbL PasHOCTU yKaSaHHOﬁ
KOHCTAHTHBI U BI)I6I/IpaCMOFO 3HAYCHHUS HE NIPEBBIIIACT YKA3aHHOT'O 3HAYCHUS TOYHOCTH.

Hpumeuanue: cJenyer OBITH OCTOPOXHBIM TIIPpHU  HUCIIOJb30BaHUHN 3TOH HHCTpYKOHU C ,I[p06HI>IMI/I qucjiaMnu H
MOMeHTaMu 0e3 YKazaHusd TOYHOCTHU. CpaBHeHI/Ie BCHICCTBCHHBIX YHCCII Ha TOYHOC PaBCHCTBO MOXKET JaBaTb
HereZ[CKa?,yeMLIﬁ PpE3YyabTAT B 3aBUCUMOCTU OT OHepaHI/IOHHOﬁ CHUCTEMBI U allliapaTHOTo obecreueHus.

NMoBTOPUTbL-pa3 — NPOCTOMN LUKN

DTa MHCTPYKIUS TpeIHA3HAYCHA IS BHIIOJHCHUS OJJHUX M TEX XKe JEHCTBUI HECKONbKO pa3. KonnyecTBo moBTOpEHMIA
(uTeparuii) UKIIa BEIYUCISIETCS 3apaHee.

WHCTpyKnns HadMHAETCsl KIIOYEBBIM CIIOBOM HOBTOPMTE, 33 KOTOPBIM CIEOYEeT LEJOYHCICHHOE BBIPAKEHHE,
olpeeNAolee KOMMUeCTBO MTepauuii numkna. Ilocme storo crnemyer cioBo pas (uiM pasa) U POBHO OfHA
MHCTPYKIMS, COCTABIIAIOIAS TEI0 IUKJIA. Teno nuKia MoXXeT ObITh COCTaBHBIM OJIOKOM, COJEP)KAIUM CKOJIBKO YTOIHO
HHCTPYKLUI.

nporpamMmMa llpuMmep;
Hayajo

noBTopuTs 10 pasz BuBecTu ("A"); // Oyner BmBemeHo AAAAAAAARAA
OKOHYAaHUE .

3HaquI/Ie, OMPCACIIAOIICC KOJINYECTBO HTCpaHHﬁ, BBIYUCIIACTCA OAWH pa3 MNEpEd HadajloOM IHKJIA. OTO 3HaAYCHUE
JOJIZKHO OBITH IOJOXHUTCIIBHBIM, MHA4YC TCJIO IUKJIA HE 6y}:[€T BBITIIOJIHEHO HU Pa3sy. H3Mmenenne B Telle IUKiIa KaKHX-
6o JAHHBIX, OT KOTOPbIX 3aBUCUT 3TO 3HAYCHUC, HE HpI/IBe,I[éT K UBMCHCHHUIO KOJIMYCCTBA HTepaHHﬁ.

BeinonHeHnne LuKiIa MOXXHO NpEpBAaTh MHCTPYKUUEH mpepBaTh. MHCTPYKINSI NPOLOJIKUTE IPEPHIBAECT TEKYLIYIO
UTEPALMIO LUKIA U HEMEIJICHHO HAYMHAET CIEAYIOUIYl0 — IMPH TOM YCIOBHH, YTO KOJIMYECTBO HUTEpalUi €€ He
JIOCTUIIIO MAKCHUMAJIbHOTO 3HAYCHUS.

AnNsA-0T-A0-UUKN — LMKI MO CYETUYUKY

DTa UHCTPYKLHUS MPEeIHAa3HAYeHA JIJIsl BBIOJIHEHUSI OJHUX U TeX K€ AeMCTBUI HECKOJIbKO pa3. KomuuecTBo moBTOpEeHUM
(uTepanuil) LMKIA BBIYUCISETCS 3apaHee. B Teje LUKIA JAOCTYNHA LEIOYMCICHHAs MEPEMEHHAs-CUETUNK, 3HAUYCHUE
KOTOPOH yBenn4IHuBaeTCs (WM yMEHbIIAeTCs) Ha | Ha KaXKI0i HTepaIiy [IUKIIA.

WHCcTpyKuns HaYWHAETCA KIIOYEBBIM CIOBOM AJIsI, 32 KOTOPHIM CIIEAyeT MMsI IepEeMEeHHON — cuérumka mukia. [lamee
CIIeZyeT CIOBO OT, 3a HHUM BBIpa)KCHHE, OTpEJeldiollee HadyalbHOE 3HAaueHHWE CYETYMKA, a 3aTeéM CJIOBO MO U
BEIpaKEHHE, OMpEACIAIoNee KOHEYHOE 3HadeHHe cuérumka. [locime 3TOro ciemyeTr CIIOBO LMKI W POBHO OnHA
WHCTPYKIHS, COCTABIIAIONIAs TEJIO MUKIA. Teno IUKIa MOXKET OBITh COCTAaBHBIM OJIOKOM, COZIEPIKAIIUM CKOJIBKO YTOITHO
UHCTpyKLUH. Ilepen c10BOM LMKJIT JOITYCKAETCs CIIOBO OBpaTHBIA.



Cu€TurKOM IUKIa MOXKET OBITh TOJIKO JIOKalbHAs MEepeMEHHasl IeJoro THUIa — OHAa JOJDKHA OBITh OObSIBIIEHA B
paszene ompeaeNeHu TOW MPOrpaMMbl WJIM TIOANPOTPAMMBI, B Tele KOTOPOH BBIMONHACTCA IUKI. BvIpaskeHus
HauaJbHOIO M KOHEYHOI'O 3HAUYEHUs CUETYMKA TAKXKE JOJDKHBI BO3BpallaTh LEJIoe. 3HAYEHMs] 3TUX BBIPAKEHUN
BEIYUCIIAIOTCS OUH pa3 Iepel MepBoi uTepanueil nukia. M3MeHeHue B Tele NUKIa KaKAX-THOO JaHHBIX, BIHSIOIIHX
Ha 3HaYE€HUS 3TUX BBIPAKEHUMN, HE TPUBEAET K U3BMEHEHUIO KOJIMYECTBA UTEPALIUi.

nporpamMmMa llpuMep;
[IepeMeHHasa
LBEeTa: MAaCCHUB LEJEIX;
1: Lejoe;
HayvaJo
nnuHa (uBeTa, 16);
oaaga u or 0 mo 15 umky uBeTalu] := 1I;
ojia 1 oT miinHa (uBera)-1 nmo 0 oOpaTHBEM LUMKJI Hadajio
useTd®oHa (uBeTa 1] ) ;
eeiBeCcTHU ("I[B", cTpoka (1)) ;
KOHell;
OKOHYAaHUE .

Ilepen mepBo¥l mTepanmel CYETUNKY IMKJIA TPHUCBAMBACTCS HAYAIBHOE 3HAUEHHE. 3aTeM BBIMTONHICTCS TENO ITHKIIA.
[Tocne sToro 3HaueHue CUETUMKA YBETMUMBAETCS HA 1, M TEJIO LMKJIA BBIMONHSIETCS CHOBA. Tak MPOUCXOIUT A0 TEX MOp,
MOKa 3HaYeHHe CUYETYMKA MEHbIIE WM PaBHO KOHEUYHOMY 3HaueHuro. [locne 3Toro muki 3aBepiaeTcs, ¥ HaYWHAIOT
BBITIOJIHATHCA MHCTPYKIHHU, CJICAYIOUINE MTOCJIC TUKIIA.

3HaueHWe MepEeMEHHOW-CUETUMKA ITUKIIAa MOKHO MEHSTH B TeJie IUKJIA, HO 3TO HE MPHUBEIET M3MEHEHHUIO KOJIMYECTBA
utepauuil. [lepeMeHHas-CUETUMK COXpPAHUT MPUCBOCHHOE €i 3HaYeHHME 10 KOHLA TEKyIleWd WTepaluu, MOCie 4ero en
OyZeT MPHCBOCHO CIEMYIOIIee 3apaHee BEIUMCIICHHOE 3HAYCHUE, TaK YTO HA BXONEC B CICAYIONIYIO UTCPAIHIO ITUKIIA
cuéTymK OyJeT UMEeTh 3HaueHue Ha 1 Goblee, 4eM Ha BXO/I€ B HBIHEIITHIOKO.

Ecaun nauanpHOE 3HaYCHHE CUETUMKA OOJIBIIIE KOHCYHOro, TCJIO0 MUKJIa HE 6yIlCT BBIITOJIHEHO HU pasy.

Ecnmu mepen KIFOYEBBIM CJIOBOM LIMKJI YKA3aHO CIIOBO OBPATHENA, TO IUKJ BBIIOJHSICTCS B 0OpaTHOM TOPSIKE: MPH
KaXJIOM WTepallud 3HaYeHUEe CU€TYMKAa yMEHbBIIAeTCs Ha eauHuIly. B 3ToM ciydae HauanbHOE 3HAYEHUE CUETYHMKA
JIOJDKHO OBITH OOJBIIE HIIH PABHO KOHEYHOMY.

Brmmonnenne HUKJIa MOXHO HNpEpBaThb HHCprKHI/Ieﬁ npepearTs. HHCprKHI/IH OIPOOOJIKNUTE I[PCPLIBACT TCKYIIYIO
HUTCPAIHNIO MUKJIA 1 HEMCAJICHHO HAYMHACT CICAYIOUIYIO — IPU TOM YCJIOBUH, YTO CUETUMK eIIE HE PAaBCH KOHCYHOMY
3HA4YCHUIO.

[Tocne BbIXoJa M3 LMKIIA NEPEMEHHAA-CUETUUK COXPAHSET 3HAYCHHE, IPUCBOCHHOE €l Ha MOoceqHEeN BBINOJIHEHHOMN
WUTepanuu.

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

OTa MHCTPYKLHUS MpedHa3HaueHa JJs BBIMOJHEHHUS OIHHUX M TeX jke ACHCTBHM IS KaXKAOTo 3JIeMeHTa u3 Habopa
JTaHHBIX. HabopoM MaHHBIX MOXKET CIIy’)KUTh MACCHB, CIIOBAaph MM CTPOKa — B IOCIIEAHEM CIydae 3JIeMEHTOM Habopa
SBISIETCA Ka)KBII CHMBOII B CTPOKE.

WNHcTpyKkuMs HauMHAETCs KIIOUYEBBIMU CJIOBAMU OIS KaXLGoOI'o, 32 KOTOPBIMHU CJEAyeT UM NEpEMEHHON-uTeparopa.
[epemennas-uTepaTop J0KHA OBITH OOBSBICHA B JIOKAJIHHOM 00IaCTH BUAUMOCTH — T.€., B pa3/ieie ONpeaesieHIi TOH
MPOTrpaMMBbl WK NOATIPOrPaMMBI, B T€JI€ KOTOPOU BBIMOJIHAETCS UK.

Janee ciemyer KI0UeBOE CIOBO M3 U UM IEPEMEHHOM, cofepaKalieil Habop JaHHBIX — CTPOKY, MACCHB UJIU CIOBaph.
[lepen ciioBOM M3 JOMYCTUMO CIIOBO OT, a 32 HUM BBIPRKCHHE, ONPEACIISIONIEe CTAPTOBYIO MO3MIMIO HUTEpaTopa B
Habope aHHBIX.

3areM cieayeT CIOBO LMKJI W POBHO OIHA WHCTPYKIUS, COCTABJAIOIIAS TEJO IMKJIA. Telo IUKIa MOXeT OBITh
COCTaBHBIM OJIOKOM, COJEPIKAIlUM CKOJBKO YTOAHO WHCTpyKUuid. Ilepen clloBOM IMKJI JIOITyCKaeTcsi CIIOBO
o6paTHEIA.



JI71s1 MacCHBOB U CTPOK MTEPaTOp AOJDKEH OBITh IEMOYMCICHHOTO THIA. J[jIs MaccuBa OH O3HAYaeT MH/EKC 3JEMEHTa B
MaccuBe, a Ui CTPOKHM — HOMep 0OaifTa B CTpOKe, C KOTOPOTO HAayMHAETCSl OYepefHOW CHMBOJI. BaWTel B cTpoke u
JJIEMEHTHI B MACCHBE HYMEPYIOTCS HAYMHAS C HYJIS.

Jns cnoBapel TUIT UTEpaToOpa JOKEH TOYHO COOTBETCTBOBATh THUITY KJIOUa CJIOBaps — MPHU KaXIOW UTepaluy LUK
9TOM NIEPEMEHHON NPUCBAaUBAETCS OUEPENHOE 3HAUECHUE KITFOUa.

nporpamma HukslloCTpoke;
[IepEMEHHEIE
6: uejoe;
Cc: CTpoka;
CMB: CMMBOJI;
HayaJo
coobumTh ("BereauTe cCcTpoky: ")
BBecTHU (C) ;
IoJig Kaxnoro 6 M3 C LMKJI Hadajlo
cMB := C[0O];
BEIBECTM (6, ": ", cmB, HC);
KOHell;
OKOHUYAaHME .

nporpamMmMa HuxilloMaccuBy;
IepeMeHHbEe
M: MacCCMB CTPOK;
KBO, K: lLeJjyioe;
HayajJio
coobumTh ("BBeguTe koJmuyecTrBO: "),
BBECTU (KBO) ;
naviHa (M, KBO) ;
OJIS KaXIoTo K M3 M LMKJI Hadajio
coobumTh ("BBeoure sjaemesnt ", x, ": ");
BBecTU (M[K]) ;

KOHell;

coobumTh ("3HaueHusa B obOpaTHOM nopsanke:", HC);

I0JIS KaxIoro K M3 M OoOpaTHBM LUMKJ BelBecTu (M[x], HC);
OKOHYAaHME .

nporpamMmMa HuxilloCrioBapwo;
[IepeMeHHEe
C: CTpokKa;

CJI: CJIOBApb CTPOK KJIOY CTpoKa = {
"ViBaHoOB" : "VMBaHoOB lBaH MBaHoBUU",
"IleTpoB" : "llerpor II€rp IleTpoBMu",
"Cunmopos" : "Cupmopor Cumop Cupmoposuu",
"HukosaeB" : "Hukosiaer Hwmkosam HukojsaeBuu",
"3axapoB" : "3BaxapoB 3Baxap 3axapoBuu"};
HauaJlo

OJs Kaxmoum ¢ m3 cj or "H" uwmkn BeiBecTM (cii[c], HC);
OKOHUYAaHME .

BLIpa)KeHI/Ie, CJICAYIOUICC 3a KIIIOUCBBIM CJIOBOM OT, ONPECAC/IACT TOT DJIEMCHT Ha60pa JaHHBIX, C KOTOPOI'o HAYHETCS
OHKI. Ty 3HAYeHUS 3TOTO BbIpaKCHHUA JOJKECH TOYHO COOTBECTCTBOBATH TUITY nepeMeHHOﬁ-HTepaTopa.

* Jlng CTpOKM — BBIp@KEHHE JODKHO BO3BpallaTh IIEJNOE 4YWCIO, O3HAYarollee HoMmep OaliTa B CTpOKe,
COOTBETCTBYIOIIETO Ha4YaJly CHMBOJIA, C KOTOPOTO HAYHETCSI LIUKII.

° I[JI)I MacChBa — BBIPAXKCHUE NOJDKHO BO3BpAIIaTh MEJIO0€ YHUCIIO, O3HAYAIOIEEC MHACKC DJIEMEHTA MacCHUBa, C
KOTOPOT'o HAYHETCS UK.



e JIs cioBaps — €CIU B CJIOBape €CTh KITI0Y, paBHBIN 3HAYSHUIO BBIPAKEHHS, TO IIUKJI HAYHETCS C 3TOTO KITIOYa.
Ecnu takoro kitoda HET, TO UK HAUYHETCS ¢ OMMKANIIEero CIemyroNero 3HaueHusl Kitoda: MpsMOW IHUKI ¢
Ommkaiimrero 0ONBIIET0 3HAYCHMSI, @ OOPATHBIN IUKII C ONIMKAaHIIIero MEHBIIIETO 3HAYCHUS.

Ecnu nepen KITto4eBBIM CIIOBOM IIMKJII YKa3aHO CJIOBO OBPaTHENA, TO LIUKJI BBINOIHAETCS B 00paTHOM HOPSIIKE:
e Jlnst cTPOKHM — CHUMBOJIBI IIEPEOHUPAIOTCS OT KOHIA CTPOKU K Hayary.
*  Jlna MaccuBa — 3JIEMEHTHI ITepeOnparoTcst OT OONIBIIETro MHEKCA K MEHBIIEMY.
e Jlns cioBapst — KIIIOYH NepeOUparoTcst B MOPsIIKe yObIBaHUSI.

BeImonHeHne mUKiIa MOXHO NpepBaTh MHCTPYKIUEH npepBaThb. MHCTPYKIHUS NPOJOIIKATE NPEPHIBACT TEKYIIYIO
UTEPALNIO IIMKJIa ¥ HEMEIJICHHO HAYMHAET CIEAYIOIyI0 — MPH TOM YCJIOBHMH, YTO IMKJI emé He AOMEN MO KOHIA
Habopa TaHHBIX.

3HaueHHE TEePEeMEHHOW-UTEparopa MOXHO MEHSATh B TeJe LMK, HO 3TO HE NPHUBEAET W3MEHEHHIO KOJIMYECTBA
utepaiuii. [lepeMeHHas-UTepaTop COXPaHUT MPUCBOCHHOE € 3HAYEHHE JI0 KOHIIA TEeKyIIel MTepaluu, mocie Yero eu
OyneTr NPUCBOCHO CICAYIOLIee 3apaHee BEIYUCICHHOE 3HAYCHHUE.

Ilocne BbIxOa M3 LMKIA IEPEMEHHASI-UTEPATOP COXPAHSIET 3HAYEHME, IPUCBOCHHOE €l Ha MOCJIEAHEH BBIOJIHEHHOU
UTEPALHH.

IIpumeuanue: momupuxaiys HaOOpa JaHHBIX B Tele LUKiIa (DoOaBleHHe WIM YAaJeHHE DIEMEHTOB MAacCUBOB U
cloBapeill, BCTaBKa M yJaJleHHE CHMBOJIOB B CTPOKY) MOXET HMPUBOJUTH K HEMPEICKa3yeMbIM IMOCIEACTBUSIM — K
BO3HUKHOBEHHIO HCKIIFOUEHHUH, K HETIOJIHOMY 00X0y Ha0opa JaHHBIX U K APYTUM HETIPHATHOCTSM.

Moka-umn Kn, UMKI-NoKa — UUKI C ycrnoBuem
B Knayce ecThb iBe pa3sHOBHIHOCTH YCJIOBHOTO IUKJIA: MUK C TIPETYCIOBUEM M UK C TOCTYCIOBHEM.

I_[I/IKJI C IPEAYCIIOBUEM HAYMHACTCSA KIIFOUEBBIM CJIOBOM ITOKA, 34 KOTOPBIM CIIEAYET BBIPAKCHUE JIOTHYCCKOTO THUIIA,
CJIOBO IMKJI, TCJIO IIUKJIA U 3HAK «;».

I_[I/IKJ'I C MMOCTYCJIOBUEM HAYMHACTCA KIIHOUCBBIM CJIOBOM LMKJI, 3a KOTOPBIM CIICAYCT TCJIO LUKJIA, 4 TTOCJIC HETO CIIOBO
I1IO0Ka, BhIPAKCHUEC JIOTUYCCKOT'O THIIA U 3HAK «;».

TenoMm nukia B 000WX Clydasx JOJDKHA OBITh POBHO OJHA WHCTPYKIUS, B T.4. 9TO MOXXET OBITh COCTaBHOW OJIOK,
COIepIKAIINN CKOJIBKO YTOIHO WHCTPYKIIUH.

epeMeHHas
n: mpobrnoe = 0;

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

OKOHUAHME .

s nukna ¢ mpenyciioBUEM 3HAUEHHUE JIOTMUYECKOTO BBIPAXKEHMsI BBIUMCISIETCS Iiepel InepBoi utepauueil. Eciu
YCIIOBHE JIOXKHO, TEJIO I[UKJIa HE BBINOJHSAETCS HU pa3y, a yIpaBlIeHUE MEepemaéTcsi MHCTPYKLUU, CIEAyIOLIel mocie
nukna. Ecnu ycnoBue MCTHHHO, TE€IO LMKIA BBIMNOJIHAETCS, MOCHE YEero CHOBA BBIYMCISAETCS 3HAYEHHE JIOTHUECKOTO
BBIPAXCHUSA, U TaK MIPOUCXOAUT A0 TEX IMOP, IMOKA 3HAYCHUC BBIPAKCHUA HE CTAHCT JIOKHBIM.

Teno mMKnIa ¢ MOCTYCIOBUEM BBINONHSETCS IO MEHbLIEH Mepe oauH pa3. Ilocie 3Toro BbBIUMCIAETCS 3HAYCHHUE
JIOTUYECKOTO BBIPAXKEHHUS, U €CJIM OHO MCTHUHHO, TEJIO LIUKJIA BBIMOIHIETCS CHOBA. Tak MPOUCXOOUT 10 TEX IMOp, MOKa
3HAYEHHUE BBIPAXKEHHS] HE CTAHET JIOKHBIM, IOCJE 4Yero ympaBieHHE MepenaéTcsi MHCTPYKIMH, CIEAYyIoIIed mocie
[UKIIA.

BeimonHeHNe nMKIa MOXKHO MpepBaTh MHCTPYKIHEH nmpepBaTh. MHCTPYKIHNS OPOROIIXMTE IIPEPHIBACT TEKYIIYIO
UTEpALMI0 LUKJIA M HEMEIJICHHO IEPEeXOAUT K CIEAyIoUeld MpOBEepKe YCIOBHUS, IOCIE KOTOPOW IMKI JHOO
NpOJI0JIKAETCs, TMOO0 3aBepIuaeTcs.



lNMpepBaTb — npepbiBaHUe LUKNa

OTta HWHCTPYKIHA 3allUCBIBACTCA KIIHOUCBLIM CJIOBOM NpepBaTh. Ona TIPEPLIBACT BLIIIOJIHCHUEC LUKIIA: HHCTPYKIIUU B
TEJIE LHKJIa, CJICAYIOLHE II0CIIC Heé, HC BBIIOJHAKOTCA, W YHNPaBJICHUEC HCMCIJICHHO nepez[aéTc;{ K Omkauiei
CJ'IGZ[yIOH.[eﬁ HWHCTPYKIHNHU MOCJIC HUKIIA.

Ecnu B Tene MUKJIa €CTh COCTaBHOM 6.]'[0](, UMEIOIIUH CEKITUIO HAaIloCJIeOoOK, U B OTOM Osoke Oblia BBHIMTOJIHCHA
HHCTPYKIMS npepBaTh, TO UHCTPYKINUU B CCKIINN HAIIOCJIeOK 6y,HyT BBITIOJIHCHBI IIEPE BBIXOAOM M3 IUKIIA.

MpooomxnTb — NpepbiBaHUe UTepauun LmMKna

OTa WHCTPYKIHS 3alUCHIBACTCS KIFOUEBHIM CIIOBOM NPORoikuTh. OHa MPephIBacT BHIOIHCHHUE TEKYIIEH HTEpaIiun
IUKJIAa; WHCTPYKIMU B TEJC IUKIA, CICAYIOIIME MOCie HeE, HEe BBINONHSAIOTCS, W JIMOO HEMEJICHHO HAYMHACTCS
CIIeAyYIONIas UTepanys, TNO0 IIUKII 3aBEepIIaeTCs.

Ecmu B Tene OUKJIa €CThb COCTaBHOM 6.]'[01(, I/IMGIOH.[I/Iﬁ CCKIIMIO HAaIloOCJIenoOK, U B 3TOM O;oke ObLIa BBHIMTOJIHEHA
HHCTPYKIUS NPOOOJIXMUTB, TO HHCTPYKIHNHW B CCKIOUN HANOCJIenoK 6yIlyT BBITIOJIHEHBI TIEPE 3aBEPHICHHUEM
uUTepaluu.

BcTpoeHHas 6MbnuoTeka

Knayc — ctaHaapTHasa 6mbnuorteka

MO,HyJ'II) Knayc, coaepmamnﬁ OIpCaACIICHUSA CTaHIIapTHOﬁ OuOIMOTEKU SA3bIKA, IMOAKIHOYACTCA K Ka)KZ[Oﬁ nporpaMmme
ABTOMATHUYCCKHU. OHPCHCHCHI/IFI U NoANpOrpaMmsbl 3TOTO MOAYJIIA IO YMOJTYAHHUIO JOCTYIIHBI 0001 nporpamme.

KoHcTaHTbI
KOHCTAaHTE
HC = ""NOINOA; // HOBas CTpoOKa
Tab6 = N09; // cuMBON Tabyaaumuu
BK = N0I; // CVMBOJI BO3BpaTa KapeTKu
IIC = NO0A; // CUMBOJ IepeBona CTPOKM
Ko = N1A; // cuMBOJI KOHLa (atina
KOHCTAaHTEI
Munllesoe = -9223372036854775808; // MuyHUMaAJIbHOE S3HaueHMue LeJIoTO UMrcia
makcllenoe = 9223372036854775807; // MakcuMaJsibHOE BHadyeHMe LeJIOTO 4Yucia
MuHIlpoBHOEe = 2.2250738585072E-308; // MuHMMAaJbHOE 3HaUeHMe OPOOHOTO uYuciia
MakclIpobuoe = 1.79769313486232E308; // MakcuMajlbHOE 3HAUeHME OPOOBHOTO uYMCIa
Pi = 3.14159265358979; // 3naueHue uucia In
M = 3.14159265358979; // 3BHaueHue uucia [u
UcknoyeHus

B cranpaprHoit ounbnoreke Kiayc onpeneneHs! ciieayronye HCKIF0YeHHs:

OmmBkxaBBomaBsBOf#a - BO3HUKACT IPH OMIMOKAX YTCHUS M 3allMCH JAaHHBIX B CTAHAAPTHBIE TOTOKH BBOJIa-BBIBOJA
i (aiisiel, py HEYCIIEIIHOM 3aBeplIeHNH (YHKIUI yrnpaBieHus (aiiaMu U B APYTUX
MOJOOHBIX CITydasiX.

OmmbxaKoHBepTammm - BO3HHKACT MPH OMIHOKAX MPpeoOpa30BaHMs 3HAYCHHI U3 TEKCTOBOTO opMaTa B ABOMUYHBIIT
u 00paTHoO.

HeBepHEMMHIOEKC - BO3HHUKAET MPH O00paIeHNH K HECYIIECTBYIONIEMY HHIEKCY B MaCCHBE.



HeBepHmKiTIOY - BO3HHUKAeT IpHU OOpaIIeHUH K HECYIIECTBYIOIIEMY KITIOYy B CIIOBape.

HeBepHBIMCHMMBOI - BO3HHKAET IIPH OIIMOKaX, CBSI3aHHBIX C 0OpaIleHNeM K HEBEpHOMY OalTy B CTpOKE.
HeepepHoelMs - BO3HHUKAET IPH OOPAIEHNH K HECYILECTBYIOLIEMY UICHTU(DHKATODY.
HeBepHoeUncio - BO3HHUKAeT IpHU OMIMOKaX, CBSI3aHHBIX C 00pabOTKOMH APOOHBIX YHCEI.
HeBepHstTun - BO3HHKAET IPH OIIMOKaX, CBI3aHHBIX C HECOBMECTUMOCTBIO THIIOB IaHHBIX.

HeBepHBIMCMHTAKCHUC - BO3HHKAET IIPU CUHTAKCHYECKHUX OIIMOKaXx.
Om6xaBHIOIHEHMS - NPOYHE OMHOKHA MIPOTPaMMBbI M ONEPALMOHHON CHCTEMBI.

BHyTpeHHssaOumMbBka - OMMOKH, IONMylleHHble pazpaborunkamu Kiayca. IIpn BO3HMKHOBEHHH TakKOil OIIMOKH
aBTOpBl OymyT OnaromapHbl 3a jgo0aBiieHHEe COOOLIEHUS O mHpoOlieMe B PEro3UTOpUi
npoekra. 3apanee cracu6o!

Bce mpenonpenenéHHple MCKIIOUEHWS HE NPUHAMAIOT TapamerpoB. IIporpaMMucT MOXET co3maTh J00oe W3
MEePEUUCIICHHBIX UCKIIOYEHUH 110 CBOEMY YCMOTPEHHUIO.

Bas3oBbi BBOA-BbIBOA

OcobeHHocTr ToBeneHNsT (PyHKIHH BBOMA-BBHIBOAA MOTYT pa3iMYarhCsl B 3aBUCHUMOCTH OT peajH3aldy TepMHHAJA,
HCIIOJIE3yEMOTO JJISl 3aITyCKa IMPOTPaMMEL.

lMpouyedypa ebieecmu()
npouenypa BeiBecTHU (Bx aprl0, aprl, apr2, ...);

BreBoAMT 3HauyeHHs, MepelaHHbIE B MapaMeTpax, B CTaHAApTHHIM MOTOK BBIBOAAa. [l0 yMON4aHHIO MOTOK BBIBOAA
HaIlpaBJIeH Ha 9KpaH TepMUHaja, HO OH MOXET ObITh NEepeHa3Ha4eH CPEeICTBAMH OIEPAlMOHHON CHCTEMBI IIPH 3aITyCKe
MPOTPaMMBI.

JlomyckaeT mr000€ KOJMYECTBO TMapaMeTPOB MPOCTHIX THMOB. llepen 3amuchi0 B TMOTOK 3HAYEHUS MapamMeTpoB
MpeoOpas3yIoTCcs B CTPOKOBBIE TIPSIMBIM MPUBEICHUEM THIIA.

[Tpum ommOKkax MOXKeT BBI3BIBATh MCKIIOYeHNEe OumbkaBBonaBrEOAA.

Ilpumeuanue: 111 IepeBoa CTPOKH HY>KHO IiepesaTh B mapamerpe cuMBoi LF (NOA) umn koHcTaHTy HC.
lMpouyedypa coobw,ume()
npouenypa coodbumurs (Bx aprl0, aprl, apr2, ...);

BrIBomuT 3HaueHus, MepelaHHbIe B TapaMeTpax, B CTaHJapTHBINA MOTOK coobuieHui 06 ommoOkax. [o ymomuanuio stor
MOTOK HalpaBJieH Ha 9KpaH TEPMHHAJIA, HO OH MOXKET OBITh MepeHa3Ha4eH CPEACTBAMH OINEPalMOHHON CHCTEMBI IpH
3aITyCcKe MPOTrPaMMBL.

Jomyckaer mo0oe KOIMYECTBO MapaMeTpoB IPOCTHIX TUIHOB. [lepex 3ammchl0 B MOTOK 3HAUCHUS IIapaMeTPOB
peoOpas3yloTcs B CTPOKOBBIE MPSMBIM ITPUBEJICHUEM THIIA.

[Tpm ommbKkax MOXKET BBI3BIBATh MCKIIOYeHNE OumbxaBBonaBrEOAA.

Ilpumeuanue: s epeBoa CTPOKH HY>KHO Iiepenath B mapamerpe cuMBoi LF (NOA) umn koHcTanTy HC.
®dyHKkyus eseecmu()

byuxumsa BBecTu (BB apr0, aprl, apr2, ...): Lejoe;



YuraeT 3HAUCHUS NEPEAAaHHBIX MMapaMETPOB U3 CTAHAAPTHOI'O ITOTOKA BBOJIa Y BO3BPAIIACT KOJIMYECTBO MPOUYNTAHHBIX
3HaueHu. Ilo YMOJTYaHHUIO ITOTOK BBOJA NMPUHHUMACT MOJIL30BaTEIbCKUI BBOJI C KJIaBUAaTypbl, HO OH MOXCT OBITh
NepeHa3sHa4CH CpeACTBAMU OHCpaHHOHHOﬁ CHUCTCMBI IIPH 3aITyCKC IIPOTpaMMBI.

Jonyckaer nro00e KOJMYECTBO MapaMeTpoB HPOCTHIX THUIOB. CUMTHIBACT M3 MOTOKA BCE CHMBOJIBI JI0 ONMKaiIero
CHUMBOJIa OKOHYaHMA CTpoKH (M:OA, NOH nmmu N1A), BRIOMpacT 3HAUCHHUS W3 MOJIYYEHHOW CTPOKH U TIO TOPSIKY
MPHUCBAaNBAET UX MEPEJAHHBIM IIapaMeTpaM. BBIMONHAET clenyromue AeiCTBUS, B 3aBUCUMOCTH OT THIIA NIEPEJAHHOTO
rmapamMerpa:

*  CumBoJ. BeiOupaer cinenyromuii CMHMBOII U3 POYUTAHHOW CTPOKH, KOHBEPTUPYET ero B koamoitHT Unicode u
nprcBanBaeT mnapameTpy. CHMBOJ OKOHYaHHS CTPOKH CUHMTBHIBACTCS W3 II0TOKA, HO HE TMOMNamaeT B
BO3BpalllacMOe 3HAYCHHE MapaMeTpa.

e  Crpoxa. IIpucBauBaeT mapaMeTpy BeCh OCTABIIMHCS B IOTOKE TEKCT M BO3BpamaeT ymnpanineHue. CHMBOI
OKOHYAHMsI CTPOKH CUMTHIBAeTCA M3 MOTOKA, HO HE MOMAJaeT B BO3BpalllaeMoe 3Ha4eHHe mapamerpa. Bce
MapaMeTpsl, CIEAYIOMNE 332 CTPOKOBBIM MapaMEeTPOM, OCTAIOTCS HEMPOYMTAHHBIMU — T.€., COXPAHSIIOT CBOU
MPEXHUE 3HAYCHMUS.

e Jpyrue tunsl. [Iponyckaer npoGensl 1 TaOymsiiun (Ne20, N09), cUMTHIBaET 4aCTh CTPOKH 1O OmKalIiero
npobena WM TaOyIsIMMU W MIPUBOAWT TOJTYYEHHBIH TEKCT K THUITy IAHHBIX COOTBETCTBYIOIIETO MO MOPSIKY
napameTpa. Cepust CIEIYIOIUX APYT 32 JPYroM IPOOENIOB U TaOYISLNA CUUTACTCS OHUM Pa3AenuTeIIeM.

Ecnu B CTPOKE, HOHy‘IeHHOﬁ M3 MOTOKa, 0Ka3aJOChb MCHBIIC AAHHBIX, YEM HYXKXHO JJId 3allOJTHECHHA BCEX NEPECAAHHBIX
napaMeTpoB, TO OCTaBILIMECS IMapaMeTphl He OyayT IPOYMTAHBI U COXPAHAT CBOM NMpEXHHE 3HadeHUs. Ecimu B cTpoke
OoIpIe TaHHBIX, YeM MIepPeaHo MapaMeTpoB, TO OCTABIIAsICA YaCTh CTPOKH OyAeT OTOpOIIIeHa.

OyHKIMs BO3BpalIaeT KOJMUeCTBO (PaKTHUECKH MPOYMTAaHHBIX 3HaueHu. [Ipy ommbkax npeoOpa3oBaHus 3HAYECHHH U3
UX TEKCTOBBIX MPEACTaBICHUI co3maéres HCKIodeHHe OumbxaKoHBepTaumm, IOpU OMMOKaX YTEHUS —
ucKiIoueHue OumbxkaBeonaBrBona.

Ilpumeuanue 1: yrenve u 3anKcCh 3HAYCHWH MOMEHTOB MOXKET OBITh B3aMMHO HEOJHO3HAYHA, T.K. NPU NPHUBENECHUU
MOMEHTa K CTPOKE TEKCTOBbIC IPEJCTABICHHS AaThl U BPEMEHH Pa3JesIFOTCS MpoOesioM. DTO MOXKET NPHUBOIUTH K
HEOOXOIMMOCTH CYMTHIBATh MOMEHT B JIBa ITapaMeTpa, PacloiIOKEHHBIX APYT 3a IPyroM — CHadalla JaTy, 3aTeM BpeMs
— M CKJIaJIbIBaTh I10J1yYCHHbIE 3HAUYCHUS.

Ilpumeuanue 2: He PEKOMEHYETCS MCIIOIb30BaTh 3TY (DYHKIMIO B CKBO3HOM PEeKMME TEpMUHANA, T.K. €€ [TOBEICHHE B
3TOM PEIKUME MOXKET OBITh HEOUCBUIHBIM.

MaccusBbl

KoHcmpykyuu ecmb() u Hemy()

nepeMeHHas
M: MaCCWUB LEJIbX;
HayaJo
oamHa (M, 10);

ecnu ecth (M[10]) To BEBecTu ("ma");
eciu Hery (M[10]) To BEHIBECTM ("HeT"); // OymeTr BHBemeHo "uHer"
OKOHUAHME;

OTH KOHCTPYKIMU BBINISAAT Kak (QDYHKIMU, HO (JaKTUIECKU UMH HE IBISIFOTCS. KOHCTpyKIMs ecTh () UMeeT HCTHHHOE
3HAYEHHUE, ECITU CYLIECTBYET YKA3aHHBIA B CKOOKAaX DJIEMEHT MacCHBa — T.€., €CJAM yYKa3aHHbBIM WHIEKC MPHHAIIEKHUT
qrana3ony ot 0 1o jumuHbl MaccuBa Munyc 1. KoHCTpyKius HeTy () MMEeT UCTUHHOE 3HAYCHUE B MPOTHBOMOIOKHOM
clydae.



®yHKyusa onuHa()

byHKUMSA IJIMHA (BX M: MAaCCHUB) : LeJioe;
byHKLMSA OJaMHa (BB M: MACCMB; BX pasMep: LeJjoe) : leJjoe;
Bo3Bpa1uaeT KOJIMYCCTBO 3JIEMECHTOB B IIEPETAHHOM MaCCUBE.

Ecnm nepenan nmapameTrp pasMep, TO GyHKOHS yCTAaHOBHT Ul MEPEJTaHHOTO MAacCHBA YKa3aHHYIO UIMHY W BEPHET
HOBOE 3Ha4YeHHE AJIHUHBL. B 3TOM cilydae B epBOM napaMeTpe J0JDKHA ObITh MepeiaHa epeMeHHasl.

Ecnm HOBas anmHa Oo0JbIIEe CTApOH, TO MPEXKHEE CONEPKUMOE MAacCHBA COXPAHSICTCS, @ HOBBIE JIEMEHTHI JOOABIISIOTCS
B KOHEIl MacCHBa U MHULMAIM3UPYIOTCS HYJIEBBIMH HavyalbHBIMH 3Ha4eHUSAMH. Ecin HOBas AiMHA MEHbLIE CTapoi, TO
COXPaHSIOTCA NPEXKHUE 3HAYECHUS TIEMEHTOB OT HYJIS 10 HOBOH JUIMHBL, @ OCTAJIbHBIE 2JIEMEHTHl YHUUTOXKAIOTCSL.

lMpouyedypa dobasums()

npouenypa HOOOaBUTH (BB M: MaCCMB; BX DJIEMEHT) ;

I[O6aBJ'I$IeT nepez{aHHHﬁ 3JICMCHT B KOHECII MaCcCHBa. I[J'II/IHa MaccCuBa yBCIINYUBACTCA HA 1.
lMpouyedypa ecmasums()

npolenypa BCTABUTL (BB M: MACCUB; BX MHIEKC: LEJIOe; BX BJIEMEHT) ;

BceraBnser B MaccuB mepenaHHbI 3neMeHT. Eciu mnepemaHHbld MHEOEKC paBeH JJIMHE MacCHMBa, TO DIIEMEHT
Jo0aBiseTcss B KOHEIl MaccuBa; €CIIM MEHBIIE, TO AJIEMEHT BCTABIISIETCS B IEPEAAHHYIO MO3UIMIO, @ BCE AIIEMEHTBHI,
HauuHas OT IEPEAAHHOIO HHJEKCA, BKIIOUUTEIIBHO, CIBMIalOTCA B CTOPOHY YBEIUYEHHUs HMHJEKca. JlIuHa MaccuBa
yBeTM4HUBaeTCs Ha 1.

Ecnu nepenan HenonmycTUMBINA MHAEKC, CO3AAETCA UCKIIIOUeHNE HeBepHEMYHTEKC.
lMpouyedypa ydanums()

npouenypa yOaJIUThb (BB M: MAaCCMB; BX MHIOEKC: LeJjoe);
npouenypa yOajluThb (BB M: MacCMB; BX MHIEKC, KBO: LeJioe);
yI[aHHeT 3JICMCHTHI U3 MaCCUBa.

y,Z[aJ'IHCT NEPEAAHHOC KOJIMYCCTBO DJICMCHTOB, HAYMHAA OT YKa3aHHOI'O MHACKCA, BKIIFOUYUTCIIBHO. Ecmu nmapamMeTp KBO
HE nepeaaH, yaajadeT OAUH JJIEMCHT. Ecnu mocie y}laﬂéHHLIX 3JIEMEHTOB OCTAJIMCh €IIIE JJICMCHTBI, TO OHU CABUTI'AKOTCs
B CTOPOHY YMECHBIICHUS MHACKCA.

Ecim nmepeman HEmONMyCTUMBIM WHASKC WM CIUIIKOM  OOJNBIIOE  KOJMMYECTBO, CO3MAETCA  HCKITIOUYCHHE
HeBepurmHIOEKC.

lMpouyedypa oyucmums()

npouenypa OUMCTUTE (BB M: MacCCUB) ;

Vz[an;{eT BCC OJICMCHTBI U3 MaCCHBaA.



CnoBapwu

KoHcmpykyuu ecmb() u Hemy()

repeMeHHasd
CJI: CJIOBapb LEJEX KJIOYW CTPOKa;

HayaJo
ci["nepeemi"] := 10;
eciu ecThb (cn["nepseit"]) To BmBecTM ("ma"); // OydeT BeBemeHo "ma"
ecnu HeTy (ca["neprBeii"]) To BHIBecTM ("HeT");

OKOHUYAaHUE;

OTH KOHCTPYKIMHU BBINISAAT Kak (QYHKIMHU, HO (PaKTUYECKU UMU He siBJsioTcs. KoHCTpyKkius ecTs () MMeeT HCTUHHOE
3HAUCHUE, €CIIU CYNIECTBYET YKAa3aHHBIH B CKOOKAaX JJIEMEHT CJIOBaps — T.€., €CIH B CIOBape €CTh yKa3aHHBIN KITFOY.
KoncTpyxnus HeTy () MMeeT HCTUHHOE 3HaY€HUE B IPOTHBOMOJIOKHOM CIIy4ae.

®yHKyus onuHa()
byHKUMS IJIMHA (BX CJI: CJIOBapb) : LeJoe;
Bo3Bpaluaer KoJIM4ecTBO 3IEMEHTOB B IEPEAAHHOM CIIOBApE.

lMpouyedypa dobasums()

npouenypa OOOABUTH (BB CJI: CJOBapb; BX KJIOUY) ;
npouenypa HoOOaBUTH (BB CJI: CJOBapb; BX KJIOY, 3Ha4YeHME);

I[O6aBJ'I$IeT B CJIOBApb HepeHaHHHﬁ xJrod. Ecin NepeaaHo BHa4YeHme, TO OHO IMPHUCBANBACTCA ,HO6aBJ'IeHHOMy KITHO1Y;
€CJIM HET, TO HOBBIA KJTIOY MOJIYy4YacT HYJICBOC HAYaJIbHOC 3HAYCHUC.

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

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

Jlo6aBinsieT B clloBaph MepeAaHHylo Mapy KII04-3Had4eHUE WM IPUCBAaNBACT HOBOE 3HAYEHHE IIEPEIaHHOMY KIIIOUY, €CIH
TOT YK€ CYIIECTBYET B CJIOBape. DKBHBAJICHTHBIM BBI30BY 3TOM (DYyHKIIUH SBIISICTCS IPHCBAaUBaHKE!

cJ[kJOU] := 3HAUEHUE;
lMpouyedypa ydanums()

npouenypa yOajJuThb (BB CJI: CJIOBApb; BX KJIOY) ;

Vnanser U3 ciaoBapsl MEpPENaHHbIM KIOY U COOTBETCTBYIOIIEE €My 3HaueHue. EcnM yka3aHHBIM K04 OTCYTCTBYET B
ci0Bape, co3aacres UCKIoYeHe HeBepremiKioy.



lMpouyedypa oyucmums()
npouenypa OUMCTMUTH (BB CJI: CJIOBAphb) ;

y,Z[aJ'IHCT H3 CJI0Baps BCC KJIIFOYU U COOTBCTCTBYHOIIUC UM 3HAYCHU .

Yucna

PyHKUuUs1 Hequcof)

OYHKUMSA HEUMCIIO (BX UMCJIO: OPOBHOE) : JIOTMUECKOe;
Bo3sBpauiaet nctuny, €ciny nepeJaHHblii napaMeTp UMEET 3HAYEHUE HeYHCJI0.
PYHKUUSI KOHEYHO()

OYHKLMS KOHEUHO (BX UMCJIO: LOPOBHOE) : JIOTMYECKOE;

BosBpaiaer ucTUHY, €clu NMEpeAaHHbIH MapaMeTp MMeeT KOHEYHOE YMCICHHOE 3HaueHHue. BosBpaiaer J10xkb, ecnu
3HaUCHUE MIEPEJaHHOTO NTapaMeTpa — HEYHCJI0 HIH OECKOHETHOCT C JIF0OBIM 3HAKOM.

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

OxpyIiseT nepelaHHoe 3HaYeHHe 10 ONMDKaHIero Ienoro W BO3BpallaeT Moily4deHHoe Ienoe uucio. Eciau nepenano
HEYHCJI0 U1 OECKOHEUHOCTh, BOSHUKAET UCKII0UeHNEe HeBepHOUncito.

®PyHKyus yesn()

byHKUMA LeJ (BX YMCIIO: IOpoBOHOe) : IOpobHOoe;
Bo3zBpaiaer nenyo 4acTh NepeAaHHOro Yucia.
®yHKyus1 Opob()

byHKUMA Opob (Bx 4YMCIJIO: IOpOOHOe) : OpobHOoe;
BosBpamaer qpo0Hyr0 9acTh IepeIaHHOTO YHCTA.
dyHKyus sin()

byHKUMA sSin (Bx umcyo: mOpobHoe) : mpobHoe;
BosBparaet cuHyc nepenanHoro 4yucia.

®PyHKyusi cos()

byHKLUMSA COS (BX uMCIJIO: IOpoBHOe) : InpobHOoe;



BosBpaimaet KOCHHYC TIepeIaHHOTO YHCIIa.

®dyHkyus tg()

byHxUMA tg(BX umMcio: OpobHOoe) : IOpobHOEe;
Bo3sBpaiaeT TaHreHc nepeiaHHoro yucia.
®dyHKyus arcsin()

byHKUMS arcsin (Bx umcio: OpoOHoe) : IOpobHOoe;
Bo3sBpaiaer apkcuHyc nepeaHHoro 4ucia.
®PyHKyus arccos()

byHKLUMSA arccos (BxX 4UMCJIO: IOpoOHOoe) : OpobHoe;
BosBpariaet apkkoCHHYC IEpeJaHHOTO YHCIa.
®yHKkyus arctg()

byHkuMsa arctg(Bx umcio: npobHoe) : mpobHoe;
Bo3Bpa1uaeT APKTAHT'CHC NEPEAAHHOIo YKrcJia.
®yHkyus In()

byHxuMsa 1ln (Bx umciio: mnpoBHoe) : nOpobHOoe;
BosBpamaer HaTypanbHBIH TorapudM neperanHoro 9ucia.
®yHkyus exp()

byHKUMSA exp (BX uMCJIO: IOpoBHOe) : IOpobHOoe;
Bo3sBpaiaeT 3KCIIOHEHTY NEPEAAHHOTO YUCIIA — T. €., YUCII0, BO3BEAEHHOE B CTENEHD €.
®PyHKUuUs crniyYatiHoe()

byHKUMSA cJydalHoe (BX MaKC: lieJioe) : LeJjioe;

Bosspamaer ciyuaiiHoe uKcio B Auamna3oHe oT () BKIIOYUTEIBHO IO MEPEAaHHOIO 3HAYCHUS MaKC, HO HE BKIIIOYAs
Makc. [eHeparop nceBaoCTydaifHBIX YHACENl HHUIMAIN3UPYETCS TIPH IEPBOM 00paIeHN! K QyHKIIUH.



MoMeHTbI

®yHKkyus dama()
byHKUMS maTa () : MOMEHT;
byHKUMS maTa (BxX M: MOMEHT) : MOMEHT;

BosBpammaer 3HaueHHE MEPEIaHHOTO MOMEHTa C OOHYJIEHHBIM BpEMEHEM — T. €., TONBKO nary. Ecim mapamerp He
nepean, BO3BPaIlaeT TEKyILyIO AaTy.

dyHKyus epemsi()
byHKUMS BpeMs () : MOMEHT;
byHKUMSA BpeMs (BX M: MOMEHT) : MOMEHT;
BosBpamaer 3HaueHHe NepeJaHHOTO MOMEHTa ¢ OOHYNIEHHOH maToil — T. €., ToubKO BpeMs. Eciam mapamerp He

repeaH, BO3BpaIlaeT TEKYIEee BpeMsl.
PyHKyus cetyac()
byHkuMsa cendac () : MOMEHT;

Bo3Bpa1uaeT 3HA4YCHUEC TCKYIIET0O MOMECHTA — JaTy U BpEMH.

CTpoku

Bo Bcex cTpokoBeIX (DyHKIMAX cTaHgapTHOW OmbOmmorexm Kiayc, ecim mHOEe HE OTOBOPEHO SIBHO, LIENIOYMCIICHHBIC
3HAYEHUS] MHJEKCOB M Pa3MepOB MMEIOT CEMAaHTHKY OalTOB, a HE CHMBOJOB — KakK eciM Obl CTpOKa IpejcTaBiisiia
co00i1 He ITocIIe0BaTeIbHOCT CHMBOJIOB ITEPEMEHHOI UTMHBI, 8 MACCUB OJHOOANTOBBIX LIENBIX YHCEL.

BaiiTel B cTpoke HyMepyIOTCsl HauWHas ¢ HyJIS: IEPBhI 0aiiT nMeet uHaekce 0, a mocieaHui IMeeT MHIEKC Ha SAUHUILY
MEHBIINH, 9Y€M JUITNHA CTPOKH.

bubnuoreynbie (QyHKIUM ITOJEPKUBAIOT BHYTPEHHIOIO IEJIOCTHOCTH CTPOKH, HE JIOMyCKas TIOSBJIEHHS B Hel
HEKOPPEKTHBIX CHMBOJIOB, M BBI3BIBIOT HCKIIOUYEeHHE HeBepHmmiCuMMBOJN B ciydyae ommOok. Hampumep, Taxoe
WCKITIOYCHNE BO3HUKHET IPH BCTaBKE MOACTPOKH B MO3UIMIO, COOTBETCTBYIONIYIO CEpEeITHE MHOTOOaHTOBOTO CHMBOJIA,
NP YAAJIEHUH U3 CTPOKH YaCTH MHOTOOAHTOBOTO CHMBOJIA, @ TAKXKE B APYTUX aHATOTUYHBIX CHTYaIHsX.

KoHcmpykyuu ecmb() u Hemy()

repeMeHHasd
C: CTpoKa;

HayvaJo
c := "ABBI'";
ecou HeTy (c[10]) To BEHIBecTMm ("HeT"); // MHIOEKC 3a NpenejiaMy IJIMHEL CTPOKMU
ecin HeTy (c[3]) To BEHBecTu ("Her"); // MHOEeKC He yKasbHBaeT Ha Hadajio CUMBOJA
eciiu ecThb (c[4]) To BHBecTu ("ma"); // Gymer BmBemeHo "ma"

OKOHYAaHME;

OTH KOHCTPYKIMHU BBINISAAT Kak (QYHKIMHU, HO (PaKTHYECKU UMH He sIBIstfoTcs. KoHCTpyKIMs ecTh () MMeeT HCTHHHOE
3HA4YEHHUE, €CIIM CYIIECTBYET yKa3aHHBIA B CKOOKaX CHMBOJI B CTPOKE — T.€., €CJIM YKa3aHHBIA WHAEKC MPUHAIICKHUT
Jrana3oHy or 0 10 JUIMHBI CTPOKM MHHYC | M yKa3pIBaeT Ha Hadaso cuMBoia. KoHCTpykiys HeTy () nMeeT HCTHHHOE

3HA4YCHUEC B IPOTUBOIIOJIOKHOM ClIydac.



®yHKyusa onuHa()

byHKUMS IJIMHA (BX CTpP: CTpPOKa) : LeJoe;
byHKLMSA OJMHa (BB CTP: CTPOKa; BX pasMep: LeJoe) : Lejoe;

BosBpamaer mmHy nepenaHHOW cTpokd B Oaifrax. CremyeT WMeTh B BHUAY, YTO KOJIMYECTBO OAaHWTOB B CTPOKE HE
paBHsETCS KOINYECTBY CHUMBOJIOB, T. K. B KogupoBke UTF-8 cumBon Moxket 3aHuMath oT 1 10 4 GaifToB.

Ecnu nepenan napamerp pasmMep, To QyHKUUS YCTaHOBHUT AJIs TIEPEIaHHON CTPOKM yKa3aHHYIO JJIMHY B Oaiitax u
BEpHET HOBOE 3HAUCHME JIHHEI. B 3TOM ciTydae B mepBoM mapaMmeTpe JoJDKHA OBITh IepefjaHa CTPOKOBas IEpEeMEHHaSI.

Ecnu HOBast mymHa Oojble CTapoid, TO MpEXHEEe CONEPKHMOE CTPOKH COXPAHSETCs, ¥ CTpPOKa JOIMOHSAETCS CIIpaBa
npobenamu (N20) 10 yKa3aHHOW JJIMHBI.

Ecnu HOBasg miMHA MEHBINE CTapoil, TO MpeXHEe COMEPKUMOE CTPOKH oOpes3aeTcs clipaBa 10 yKa3aHHOW AIMHBL. B
3TOM Cilydae JOJDKHA OBITh yKa3aHa Takas HOBas UIMHA, YTOOBI MOCIEAHUI CHMBOJ B CTPOKE, €CIIH OH 3aHUMAaeT
HECKOJIbKO OalTOB, HE OKa3aics pa3dUT Ha YaCTH — MHa4Ye BOSHUKHET OMNOKa HeBepHIICUMBOJI.

TMpumep

nepeMeHHasda
CTp: CTpOKa;

HadajJo
// BYKBH KUPWJIJIMLE BaHMUMAKLT B KoaupoBke UTF-8

// mo mBa GanTa, a cuMBOJ npobejia — omuH GamnT.
crtp := "ABBI'";
nmauHa (ctp, 10); // ctp = "ABBI' "
nnuHa (ctp, 6); // ctp = "ABB"
nmuHa (ctp, 5); // oumbka
OKOHYaHME .

®PyHKyus cums()

byHKUMS CUMB (BX CTpP: CTpPOKa): CUMBOJ;
byHKLUMSA CUMB (BX CTpP: CTPOKa; BX MHIEKC: LeJioe): CUMBOJ;

Bo3Bpaiaer cuMBOIN, PacIoONOXEHHBIH B TIepeAaHHO Mmo3uuuu cTpokn cTp. CTpoka He JOIDKHA OBITH IyCTOM;
MepeaHHbIN WHAEKC JOJDKEH OBITh B NMPEAETax CTPOKU M JODKEH COOTBETCTBOBAaTh Hayally CHMBOJA B CTPOKE, HHAYe
BO3HMKHET UCKIIIOUeHIEe HeBepHENCUMBOII.

OKBUBAJICHTHBIM BBI30BY ATOW (YHKIMH SBISETCS OOpamieHHe K CHMBOJIy C YKa3aHMEM HHJAEKCa B KBaJpaTHBIX
cKkoOKkax: crp [MEgekc].

Ecnm napameTp MHAEKC HE YKa3aH, OH cuuTaeTcs paBHBIM 0, 1 (QyHKIMS BO3BpAIIaeT EPBI CHMBOJI B CTPOKE.

®yHKkyus cned()
byHKUMSA cyen(Bx CTpP: CTPOKa; BX MHIEKC: LeJioe) : LeJioe;
byHKUMA cien(Bx CTp: CTpOKa; BX MHIEKC, KBO: LleJjioe) : LeJoe;
byHKUMSA cylen (BX CTpP: CTpPOKa; BX MHIEKC, KBO: ILI€Jloe; BHX CUMB: LEJIOe) : LeJloe;

B03BpamaeT IIO3UIIHUI0 B 6a171Tax, COOTBCTCTBYIOIYIO Havdally CJIACAYHOLICITO CUMBOJIa B CTPOKE, CHUTAA OT CHUMBOIJIA,
MEPECAAaHHOI0O B IMapaMeTpe MHOEKC. 3HaueHue MNEPCAAHHOTO0 MHACKCA JOJLDKHO COOTBCTCTBOBATH Ha4daly CUMBOJIA B

CTpOKe, MHa4Ye BO3HUKHET HCKIItoueHIe HeBepHEMICUMMEBOJI.



B mapameTpe kxBO MOXHO IepeaaTh KOJMYECTBO CHMBOJIOB, HA KOTOPOE HEOOXOMMMO CMECTUThCS: | — cleayromuit
CHMBOJI, 2 — 4Yepe3 OJWH CHMBOJ, U T. . Ecnm mepenaHHoe KOJMYECTBO MPEBBIIIAET YUCIO OCTaBIIUXCA (CIIpaBa OT
MHIEKC) CHMBOJIOB B CTPOKE, TO ()yHKIIUSI BEPHET JUTMHY CTPOKH B OaiiTax.

Ecnu nepenan mapamerp cmMMB, TO (DYHKIIHS 3aIIMIIET B HETO (DaKTHYECKH NMPOHAEHHOE KOJMYECTBO CUMBOJIOB. TakuM
00pa3oM, 9TOOBI MOCYMTATh OOIIee KOJIMYSCTBO CHMBOJIOB B CTPOKE, MOXHO mepenarh 0 B mapaMeTpe MHOEKC U
Makcllesoe B mapamerpe KBO.

®yHkyus nped()
byHKUMSA HOpen(Bx CTP: CTPOKa; BX MHIEKC: LeJioe) : LeJioe;
byHKUMA HOpen(Bx CTP: CTPOKa; BX MHIEKC, KBO: LeJioe) : LeJoe;
byHKUMSA Open(BxX CTP: CTpOKa; BX MHIEKC, KBO: llejloe; BHEX CHUMB: liejioe) : Liejioe;

Bosppamaer no3umuio B 0aiiTax, COOTBETCTBYIOIIYIO Hadally IPEIBITYIIETO CUMBOJA B CTPOKE, CUMTAs OT CHMBOJIA,
MepeNaHHOro B napaMerpe MuAexkc. i noayyeHus NO3ULKN NOCIEAHEr0 CUMBOJIA B CTPOKE B MapaMeTpe MHIOEKC
HYXXHO IIepefaTh 3HaueHHe, OoJbllee WM paBHOE JUIMHE CTPOKH B Oaifrax. Eciam mepenaHHBIN MHIEKC HAXOAWTCS B
mpenenax CTpPOKH, TO OH JOJDKEH COOTBETCTBOBATh Hayaly CUMBOJA B CTPOKE, HMHAuY€ BO3HUKHET HCKIHOUEHHUE
HeBepHEMCHMMBOJI.

B napamerpe xBO MOXXHO IepeiaTh KOJIMYECTBO CHMBOJIOB, Ha KOTOPOE HEOOXOIUMO CMECTUThCA: | — MpeasiayIuit
CHMBOJI, 2 — 4Yepe3 OIWH CHMBOJ, U T. II. Eciy mepesaHHOE KOMMYECTBO MPEBBIMIAET YHCIIO OCTABIIMXCS (CIEBa OT
MHAEeKC) CHMBOJIOB JI0 Hadaya CTpOKH, To GyHKIus BepHET 0.

Ecnu nepenan napamerp cuMe, To QYHKIMS 3alHUIIEeT B HEero (hakTHYECKH MPOUJEHHOE KOJIMYECTBO CUMBOJIOB. Takum
00pa3oM, 9TOOBI MOCUYHTATh OOIIEe KOIMYECTBO CHMBOJIOB B CTPOKE, MOXKHO Iepenarh Makcllesoe B mapamerpax

MHIOEeKC U KBO.

Ilpumeuanue: 1usi CTPOKH U3 MHOTOOAMTOBEIX CHMBOJIOB (yHKIMS cyen () paboraer ObicTpee, 4eMm npex () .
®PyHKUUsT Yacmb()

byHKLUMSA YacTh (BX CTP: CTPOKa; BX MHIEKC: LeJioe): CTPpoKa;
byHKUMSA YacTh (BX CTpP: CTPOKa; BX MHIEKC, pasMep: LeJjioe): CTpoKa;

Bo3BpamaeT YacCTbh CTPOKH YKAa3aHHOT'O pasMepa, Ha4WHad C YKa3aHHOT'O MHJCKCA. 3HaueHue nepeaaHHoro MHACKCa
JOJDKHO COOTBETCTBOBATH HAa4Yaly CUMBOJIA B CTPOKE, MHAYC BOSHUKHET UCKIIIOUCHUC HeBepHBﬁICMMBOn.

Ecmu mapamerp pasmep He NepelaH WIM BBIXOJUT 3a TPEAETBl CTPOKH, TO (DYHKIHS BEpHET 4YacTh CTPOKH OT
YKa3aHHOTO HHJEKCa J0 KOHIA CTPOKH. B TIpPOTHBHOM ciiyyae, pasMep [O/DKEH HMETh TaKoe 3HAYCHUE, UYTOOBI
MOCTIETHII CHMBOJI B BO3BPAIIaeMO IOICTPOKE, €CIIM OH 3aHMMAaeT HECKOJIBKO 0aiiToB, He OKa3ajcs pa3OUT Ha 4acTH
— MHa4Ye BO3HUKHET UCKITIOYCHIC HeBepHEICHMMEBOJI.

lNMpouyedypa dobasums()
npouenypa nobaBUTH (BB CTpl: CTpoka; BX CTp2: CTpPOKa);

Jlo6aBnsieT 3HaUeHNE cTP2 B KOHELl CTPOKH cTPl. DOKBUBAJICHTHBIM BBI30BY 3TOH (DyHKIIMH SBISETCS IPHCBAaNBaHUE!

crpl := ctpl ++ cTp2;



lMpouyedypa ecmasums()
npouenypa BCTABUTH (BB CTP: CTPOkKa; BX MHIEKC: LeJjioe; BX IOACTP: CTpPOKa);

Bcerasuser CTPOKY nmomCTp B YKa3aHHYIO MO3UIUIO CTPOKHU CTP, TAK YTO CMMBOJIbI U3 CTPOKU MOACTP OKAXKYTCSIA B
CTPOKE CTP HECIIOCPEACTBCHHO IIEPE] TEM CHUMBOJIOM, Ha KOTOpHﬁ YKa3bIBacT MHOEKC. HpI/I OTOM IJIMHA CTPOKH CTP
YBCIMYMBACTCA Ha JJIMHY CTPOKU ITOACTP.

Ecnu nepenanuslii muAexc 0oJblle WX PaBeH JIMHE CTP, TO MOACTPOKa OyaeT noOaBlieHA K CTpOKe cmpaBa. B
IIPOTHUBHOM CJIy4ya€e 3HA4eHHE HHAEKCAa TOJDKHO COOTBETCTBOBATh Hadajdy CHMBOJIA B CTPOKE, MHA4Y€ BO3HHMKHET
UCKIIIOucHNE HeBepHIMCHUMBOIT.

lMpouyedypa ydanume()
npouelypa yHajJuUThk (BB CTP: CTPOKa; BX MHIEKC, UYMCJIO: LeJjoe);

Vnanser u3 CTPOKH YKa3aHHOE€ YMCIIO GaﬁTOB, HaYWHAasA C NIEPEAJAHHOTIO MHAEKCA, BKIIIOYUTEIIBHO.

3HaueHHWe WHJIEKCAa JODKHO COOTBETCTBOBAaTh HAdaly CHMBOJIA B CTPOKE, HHAade BOZHUKHET MHCKIIOYCHHE
HeBepHEMCUMBOJI.

Ecnu cTpoka comepxuT MeHbIe OaliTOB CrpaBa OT WHAEKCA, YeM IMEepeJaHo B IMapaMeTpe WMCio, TO OymyT ymaJeHbI
Bce OaWTBHI O KOHIA CTPOKH. B IpOTHBHOM cCilydae, MepeJaHHOE YHCIIO JOJDKHO OBITh TaKUM, YTOOBI ITOCIIEIHUIN
yAaiseMblii CUMBOJI, €CJIM OH 3aHMMaeT HECKOJIbKO OaiiToB, HE OKa3ajcsi pa3OMT Ha YacTH — HMHade BO3HUKHET
HCKIIIoueHHe HeBepHEMCHUMBOII.

lMpouyedypa enucames()

npouenypa BIOMCATH (

BB CTpl: CcTpoka; BX MHIOEKC: lleJloe; BX CTpP2: CTpokKa);
npouenypa BIMCATH (

BB CTpl: CTpOKa; BX MHIEKC: LeJioe;

BX CTpP2: CTpOKa; BX MHIEKCZ: LeJoe);
npoluenypa BIOMCATh (

BB CTpl: CTpoKa; BX MHIEKC: LlieJioe;

BX CTpP2: CTPOKa; BX MHIEKCZ, UMCJIO: LeJioe) ;

Konupyer B cTpl OaiiTsl U3 cTp2.

U3 erp2 xommpyercs ykazaHHOE Wmcyo 0alTOB, HaUMHAS OT MHAEKCZ2, BKIIOYUTEIFHO; 3TH 0alThl pa3MeniaroTcs B
cTpl, HaYMHAas OT MHAEKC, U 3aMEHSIOT c000M GalThl, KOTOPBIE paHbIlle HAXOAWINCH B cTpl B 3THX no3uuusax. Ecau
JUTMHBI cTPl HE XBaTaeT, YTOObI PA3MECTUTDH BCE KOIMHMPYEMbIE OANThI, TO €€ IIMHA YBETHIUBACTCS O HEOOXOANMOH.

Ecmu ne MEepeAaHO ¥MCJIO, TO KOIMUPYIOTCA BCC 0alThI OT MHAeKC2 JI0 KOHIIa C'I‘p2. Ecmu ne nepeaan MH,‘IIEKCZ, TO
KOMIUPYETCA BCA C'I‘P2 OT Hayaljia 10 KOHIIA.

Bcee HUHACKCHI U pa3MEpbl JOJIKHBI UMETh TAKUC 3HAUCHUA, yTOOBI HUKAKOH MHOTrOOaMTOBEIN CHMBOJ B 00€HX CTpOKax
HEC OKa3aJiCd IpUu KONMPOBAHUUN pa3614T Ha 4aCTHu, HHa4€¢ BO3HUKHCT omroKa HeBepHmZCmmon.

lpumep

nepeMeHHas
cTpl, CTp2: CTpoOkKa;

HaJajo
// BYKBBEl KMPWJJIMIE BaHMMalT B KOOMpoBKe UTF-8
// mo mBa GanTa, a apabckue UMbpe — OmMH OGamnT.



ctpl := "1234ABBI'";
cTp2 := "0000";
Boucars (ctpl, 2, cTp2); // crpl = 120000BBT
BomcarTs (ctpl, makcllemoe, crp2, 0, 2); // crpl = 120000BBI'00
Bomcars (ctpl, 7, cTp2?):; // oumbka
BomcarTs (cTtpl, 6, crtp2, 0, 3); // ommbka

OKOHUaHME .

®PyHKkyuss Haumu()

byHKUMS HauTM (

BX UTO, IOe: CTpoOKa): LeJjoe;
byHKUMA HaMTH (

BX YTO, T'Ie: CTPpoOKa; BX HaullIkc: LeJjioe) : LeJoe;
byHKUMS HauTM (

BX UTO, IIe: CTPOKa; BX Haullokc: LeJjoe;

BX y4TPerucTp: JIOTMYECKOe) : LeJioe;

Himer noicTpoKy ¥To B CTPOKE I'Ae M BO3BpallaeT MHJIEKC NepBoro OaiiTa HaiieHHOH moacTpoku. Ecian noncrpoka He
HalifieHa, Bo3BpamiaeT -1. Eciu nepenan HauMake, MONCK HAYMHASTCS C IEPEIAaHHOTO NHEKCA, BKJIFOUYUTENBHO.

Ecmu B mapamerpe yuTPermMcTp NEpEefaHO HET, TO PErHCTP CUMBOJIOB IpU IOUCKE HE YUYHUTHIBaeTCSI — T. €.,
MPONHUCHBIE OyKBBI CUMTAIOTCS PAaBHBIMHM CTPOYHBIM. Eciii 3TOT mapamerp omymueH, (YHKOUS BBIOIHAET IOHUCK C
y4ETOM perucrpa.

lMpouedypa 3ameHUMb()
npouenypa SaMeHI/ITb(BB CTp: CTPOKa,; BX MHIOEKC, UYMCJIO: LeJioe; BX dYeM: CTpOKa),‘

3aMeHseT B IepelaHHON CTPOKE yKa3aHHOE WMCIIO 0aifToB, HaYWHAs C MEpelaHHOTrO MHIEKCa, Ha OalThl M3 CTPOKH
ueM. JITMHA CTPOKU H3MEHSETCSI COOTBETCTBEHHO.

3HayeHus MHIOEeKC 1 94MCJIO JIOJI’KHbI OLITH TaKHUMH, 4TOOLI B PE3YIbTATEC 3aMCHBI HHUKAKOW MHOIO0AHTOBEIN CUMBOII HE
OoKasajcsa pa36I/IT Ha 4aCTHU, HHa4€ BOSHUKHET ommoOKa HeBepHBIﬁCMMBOJ‘I.

®dyHkyus gpopmam()
byHxumsa dopmatT (Bx mabisoH: cTpoka; BX aprl, aprl, apr2, ...): CTpoka;

3aMeHseT Bce CIeNU(HUKATOPHl B IIEpPEeIaHHOM MIa0lIOHe HA 3HAYSHHS MEepPEeJaHHBIX apryMEHTOB, IPEOOpa30BaHHBIE K
CTPOKE B COOTBETCTBHM C YyKa3aHHBIM (popMaroM, M BO3BpaIlaeT IONYYEHHYIO CTPOKY. B KkadecTBe apryMeHTOB
JIOIYCTHMBI 3HAYEHUS! HPOCTHIX THUIIOB WJIM OJHOMEPHBIE MAacCHBBI NPOCTHIX THIOB. [l KaKAOTO M3 TMPOCTHIX
apryMEHTOB IIA0JIOH JIOJDKEH COIEpKaTh OJMH CHEelU(HKATOp, A KaKAOTO0 MaccuBa — CTOJIBKO CHENU(HKATOPOB,
CKOJIBKO JIEMEHTOB COLEPKUTCS B MACCHBE.

CriermpuKaTopsl IMEIOT CIISTYIOITHI CHHTAKCHUC!

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

CuMmBoIIbl B anocTpodax J0JDKHBI OBITh YKa3aHbl B maliione OyKBaJibHO, 6€3 arocTpogoB.

DJIeMEHTHI B KBaJpaTHbIX CKOOKaxX HeOOs3aTeabHEI.

. Hauano cnenuduxaropa. Yto6b! 100aBUTH B IIa0JIOH MPOCTO CUMBOI '%', ero
HY>KHO yABOMTB: "%%".

oe




[lenoe. B3saTh u3 criMcka nmapaMeTpoB apryMEHT C YKa3aHHBIM HHIEKCoM. Ecin
ATOT ANIEMEHT He yKa3aH, OepETcs CIeqYIOUINA MO MOPSAKY apryMEHT.

mHoexc':"'

BbipaBHUBaHME BCTaBIsSEMOro TEKCTa IO JIeBOMY Kparo noiis. [Io ymonuanuio
- TEKCT BBIPABHUBAETCS 1O MPABOMY Kparo. JTOT JIEMEHT paboTaeT TONBKO MPHU
YCIIOBHH, YTO yKa3aHa MIMPHHA.

Henoe. IlluprnHa noms — T. €., MUHUMAJIbHAs JUIMHA BCTABJISIEMOM CTPOKHU.
mIpUHa Ecnu cTpoka Kopoue, TO OHa JOIOJHSETCs 10 YKa3aHHOW JUIMHBI MpoOenamu
ciieBa (110 yMOJIYAHUIO) WJIM CIPaBa, €CJIN YKa3aH «-».

'.'mounocTe  |[]enmoe. 3HAYEHUE ITOTO AIIEMEHTA 3aBUCHUT OT THIIA CIIeIUpUKATOPA.

Tun cnenuduxaropa — OykBa B Jr00oM peructpe. IlepedeHp T0mycTUMBIX
TUIIOB IIPUBEAEH HIKE.

Twun

B cnyuae ommbok GyHKIHS co3aaéT nckiodeHne OumbkakKouBepraumm. OT0 MOXKET IPOUCXOIUTH IPH OMIHOKaX B
CHHTAaKCHCE Crelu(phUKaropoB, NP HECOOTBETCTBUU THIIOB CHEHHU(DUKATOPOB THIIAM apryMEHTOB, a TaKXKe €Ciu
nepenaHo HeOCTAaTOYHO apIyMEHTOB JIJIsl BCEX Crel(UKaTopoB.

Tunbi cneyughukamopoe

«I» mmn «ll» — nenoe yncio. ApryMeHT J0/KeH OBITh LENbIM. 3HaueHHEe KOHBEPTHPYETCS B CTPOKOBOE NPEJICTABICHHE
nesnoro ynucna. Eciam ykasaHa TOYHOCTB, TO CTpOKa OyAeT comepaTb HE MEHEee YKa3aHHOTO KOJIMYeCTBa U(P — eCIH
HYXXHO, cJieBa OyayT J0OaBICHBI HYJIH.

«E» (nmar.) nnm «9» — dKCIOHEHIUANBHBINA (hopMar. ApryMeHT MOXKET OBITh LIEJIBIM HIIH JPOOHBIM. UHCI0 IPUBOIUTCS
K CTPOKE B DKCIOHEHIMaJbHOM (HayuHOM) (hopmare. To4yHOCTH ompezpenser odliee KOJIMYecTBO LM(pp B MaHTHCCE
YHCNIa, MOPSIIOK 3alMCBIBAETCS TPEMs U paMH.

«F» mm «®» — ¢opmar ¢ QUKCHPOBAHHOW TOYKOH. APryMEHT MOXET OBITh IIETBIM HIH JAPOOHBIM. TOYHOCTH
olpenenseT KOJIMYecTBO IM(pp Tmocie AECATUYHOW TOukH. Jlist CiMIIKOM OONIBIIMX YWCEN MCIOJIB3YeTcs
9KCIIOHEHIMANIBHBIH (hopMar.

«G» mma «O» (kup.) — oOmmid 9rcaoBoi opmar. ApryMeHT MOXKET OBITh HENbIM Wi JPpOOHBIM. UHCTIO IPUBOTUTCS K
CTpOKe B (PMKCUPOBAHHOM HIJIH SKCIIOHESHIIMATEHOM (hOpMaTe B 3aBHCUMOCTH OT TOTO, YTO HOJIY4UTCs Kopode. TOYHOCTD
orpezaenseT od1iee KOJIMIecTBO IU(P B CTPOKOBOM IIPEICTABICHUH YUCIIA.

«N» i «U» — Takoil xe (dopMar umcia, Kak ¢ (PUKCUPOBAHHOH TOYKOW, HO C J00aBICHUEM pa3lelUTeNed TPy
pa3psIoB.

«D» mwmn «1» — mara B crangaptHoM Qopmare: YYYY-MM-DD. AprymMeHT NOmKeH OBITh MOMEHTOM. TOYHOCTH HE
MIPUMEHSeTCS.

«T» (mar) wm «B» (kup.) — Bpemst B craHmaptHoM Qopmare: hh:mm:ss. ApryMeHT HODKEH ObITh MOMEHTOM.
TO4HOCTh HE MPUMEHSIETCS.

«M» (nmar.) mimm «M» (Kup.) — Jara ¥ BpeMsi B CTaHZApTHOM (opmare, pa3ienéHHble TpoOeaoM. APryMeHT J0JDKEeH
OBITH MOMEHTOM. TOYHOCTH HE IPUMEHSETCSI.

«S» mmu «C» (Kup.) — CcTpoKa. APTyMEHT MOXKET OBITh JIF0OOTO IMTPOCTOTO THIA — CTPOKOBBIC 3HAYCHUS KOMTUPYIOTCS, a
3HAYEHUS! JPYTHX THIIOB KOHBEPTUPYIOTCS B CTPOKY MPSMBIM MTPUBEICHUEM THIIA. TOYHOCTH HE MMPUMEHSIETCS.

«X» (nmar.) nmm «lI» — mecTHaAnaTepuYHOE NPEACTABICHHE LIEIOT0 YUcia. APryMEHT MOXKET OBITh 1IEJIbIM, CHMBOJIOM
win 00bekTOM. TOUHOCTB ONpeAensIeT MUHUMAIbHOE KOMNIECTBO (P — €CNU HyKHO, ciieBa OymyT 100aBICHBI HYIH.

TMpumep

cTtp := ¢dopmar ("MeHs B0oBYT %s %s. Mue %i jer.", "I&rp", "¥MBanor", 15);
// cTp = "MeHs 3oByT I[I&Tp VMBaHoe. Mue 15 jetr."



cTtp := dopmar ("Mensa BoByT %1l:s %0:s. MHe %2:1 mer.", "Iérp", "MBaunor", 15);

// cTp = "MeHs 30ByT VBaHOB lléTp. Mue 15 jetT."

crp := dopmat("[%1i]", 10); // cTp = "[10]"

cTp := dopmat("[%%]", 10); // cTp = "[%]"

crp := dopmar ("[%$10i]"™, 10); // ctp = "[ 101"

cTtp := dopmar("[%.4i]", -10); // cTp = "[-0010]"

crp := dopmar (" [%10. 4u] —lO), // ctp = "[ -00101"

cTp := dopmat ("[%0: 101]" 0); // crtp = "[10 "

crp := dopmat (" [%x]", 1234567), // cTp = "[12D687]"

cTp := dopmar ("[%x]", -1234567); // ctp = "[FFFFFFFFFFED2979]"

crp := dopmat ("[%0: le] BV ; // ctp = "[ 4011"

cTp := dopmar ("[%0:10. 4m] By, // cmp = "[ 04011"

cTtp := Qopmart ("[%$12.4e]l", —1.234); // cTtp = "[ -1.234E+000]"

cTp := dopmatT ("[%12.4f]", -1.234); // crp = "[ -1.23401"

crp := dopmar ("[%gl", 1. 234); // cTp = "[1.234]"

cTp := dopmatr("[%12g]", -1.234); // cTp = "I[ -1.2341"

cTtp := Qopmart ("[%0:-12.4G]", 1.234); // cTp = "[1.234 I

crp := dopmatT (" [%14d]", momeHnT (44567.123)); // crp = "[ 2022-01-06]1"

cTp := dopmatT (" [%-14m]", momeHT (44567.123)); // crp = "[2022-01-06 I

cTtp := dopmat ("[%$14t]", momeHT (44567.123)); // ctp = "I 02:57:071"

cTp := bopmar (" [%-14B]", MomeHT (44567.123)); // crp = "[02:57:07 1"

cTtp := dopmart ("[%s]", "Ilpuser!"); // ctp = "[lpuser!]"

crp := dopmat (" [%$14c]", "HOpuser!"); // ctp = "[ NpuseT!]"

cTp := dopmar (" [%- 14c]" "TMpueeT!") ; // cTp = "[lpuser! "
®PyHKyus 3aas()

byHKUMSA 3amii(BxX CTpP: CTPOKa): CTPOKa;

BosBpaiaer cTpoky, B KOTOPOH BCE CTPOUHBIC OYKBBI 3aMCHEHBI Ha MPOIHCHEIC.
PyHKUuss cmpod()
byHKUMSA CTpoU (BX CTP: CTPOKa): CTPOKa;

Bossparmaer cTpoky, B KOTOPOH BCE MPONUCHBIE OYKBBI 3aMEHEHBI HA CTPOYHBIE.

UcknrouyeHunsa

DyHKYUST UMST_UCKITIOYEHUs]()
OYyHKLMS MMH_MCanquMH(): CTpOKa;

BosBparmaer uMst akTHBHOTO MCKIIIOYEHUS. DTy (YHKINIO MOJKHO BBI3BIBATh TOJIFKO B CEKIIMKM 00OpPaOOTKH MCKITIOUCHNUH,
WHa4e OHA BEPHET ITyCTYIO CTPOKY.

PyHKYUST mMeKcm_UCKITIoYeHUsi()
GyHKLMA TEKCT MCKJIOUYEHMA () : CTpOKa;
Bosppamaer TekcT cooOmieHns 00 OMMOKe aKTHBHOTO WCKIIOUEHHSI C yXKe TO0OABICHHBIMH B HEr0 3HAYCHHUAMHU

MapaMeTPOB HCKITIOUCHHSI. DTy (PYHKIMIO MOXXHO BBI3BIBATH TOJNBKO B CEKIHH OOPaOOTKH HMCKIIOYCHUM, WHAa4Ye OHa
BEPHET MYCTYIO CTPOKY.



Pa3Hoe

lMpouyedypa yHuYumoxxumsu()

npoluelypa YHMUTOXMUTE (BB O: OOBEKT) ;

YanuToxkaet Hepel[aHHBIﬁ 06’LGKT, BBITIOJIHASA BCEC HCO6XOI[I/IMBIG ,I[CﬁCTBH?[, CBsA3aHHBIC C €TI0 YHHWYTOXKCHHUEM, U
IMIPUCBAUBACT INIEPEAAHHOMY IapaMeTPy 3HAYCHUC ITy CTO.

Ecnu mepenanHblii 00BEKT HE CyIIECTBYeT — T.€., OH OBbUI paHee YHHYTOXXEH, HUKOTJa He ObUI co3jiaH, JMOO B
nmapamerpe ObIIO TIepelaHo 3HaueHHEe My C'To, — Ipoleaypa OyaeT BHIOTHEeHa 0e3 ommOoK.

lMpouyedypa nay3a()
npouenypa naysa (BxX MCek: LeJjoe);

HpHOCTaHaBHI/IBaeT BBITMIOJIHECHHUE ITPOTrpaMMbl Ha IEPCAAaHHOC YHUCIIO MUJUIMCEKYH.

TepMuHan — ynpaBneHue TepMUHANOM

Monyns TepMMHAaI COACPKUT OUOINOTEKY YIPABICHUS TEKCTOBBIM TEPMHHAIIOM.

OYHKIIUHN YIIPaBICHUS TEPMUHAIOM pealn30BaHbl MyTéM Bbigaun ESC-mocnenoBaTensHOCTE B CTaHIAPTHBINA MOTOK
BBIBO/Ia WUIM TIOTOK COOOIIEeHUI 00 ommbKax, B COOTBETCTBHH co cTaHmaproM ECMA-48. Oti QyHKIHH MOTYT HE
paboTaTh WM OCOOCHHOCTH UX PadOTHI MOTYT Pa3iHyaThCcs B 3aBUCHMOCTH OT Peaji3alii TePMHUHAIA, UCTIOIB3yEeMOTO
JUTS 3aITyCKa TIPOTPaMMBL.

KoHcTaHTbI

KOHCTAaHTH
// VneHTudMKATOPH CTAHOAPTHEIX IOTOKOB
noCraoBeiBOnm = 1;
naoCrnCoobu, = 2;

// PexmMel TepMuHasa
TpKaHOH = HeT;
TPpCKBO3HOM = @Oa;

KOHCTAHTEL

// Cruyu wpudTa

cruXvpHet = 1; // XupHENT mpudT

cTmKypcue = 2; // Kypcus

crullonuepk = 4; // omyHapHOe MNOOYEPKMBAHME
cTm3adepk = 8; // Ba4YEPKHYTHM TEKCT

Mpouenypa pexnmTepmuHana()
npouenypa pexmuMmTepMMHasa (BX HOTOK: liejloe; BX CKBO3HOM: JIOTMYECKOoe) ;
Bribupaer oguH W3 IBYX CTaHIAPTHBIX MMOTOKOB, C KOTOPBIM OymyT pabOTaTh BCE IMOCIEAYIOIINE BBI3OBBI (DYHKITHIA

YIIpaBJICHUS] TEPMUHAIIOM, U YCTaHABIMBACT JJISI HETO PEKUM PaOOTEHI.

[lapamerp moTok MOXET HUMETb OJHO M3 JBYX 3HaueHuil: maCTABEHBOL — CTaHAAPTHBIA IIOTOK BBIBOAA,

naCraCoob, — CTaHAAPTHEIN ITOTOK COOOIIEHNH 00 OMmmOKax.

Ecmu napamMeTp CKBOSBHOM HUMEET 3HAUYCHUE TpchosHOﬁ, TO TCPpMUHAJI IICPEBOAUTCA B PCIKUM CKBO3HOI'O BBOAA —
BCC€ HAXATHUA KJIaBUIII HEMCIJICHHO ITOMEIIAIOTCA B ITIOTOK BBOJIa H OTKIIOYACTCA 3XO-11€YaTh BBeI[éHHBIX CHMBOJIOB.



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 odannCospaTs (Bx Tundanya: Lejoe; BX MMA: CTPOKa; BX PeXMM: LeJjioe) : OOBeKT;

Co3naér HOBbI#T (hails ¢ yka3aHHBIM UMEHEM B PeXXHMe YTeHUs U 3anucu. Eciu (aiin ¢ TakuM UMEHEM yKe CYIIECTBYET,
NpeXHHUE JaHHbIe U3 Hero OynyT ynaneHsl. [Ipu ommbkax co3naéres ucknoueHre OuméxaBesonaBeBona.

[Mapamerp Tmn®arina o3Ha4aeT THII TaHHBIX co3gaBaeMoro (aitma. 3HaueHne ¢TTekcT 03HAYaeT TEKCTOBBIN (aiim B
konupoBke UTF-8, 3Hayenue oTlBOMUHENT — JaHHBIC B MPOU3BOILHOM (opmare. DyHkimn pamnBanmcars () u
dannllpouecTs () obpamarorcs K (ailry mo-pa3sHOMY, B 3aBUCHMOCTH OT 3Ha4YEHUS 3TOTO ITapaMeTpa.

[MapameTp pexmM UCIONB3YeTCs JIs yKa3aHUS PEKUMa COBMECTHOTO JOCTYINA K CO3JaHHOMY (haiiily cO CTOpPOHBI
JPYTUX TMPOIIECCOB  MOXKET IPUHUMATh OJHO M3 3HAYCHUI KOHCTAaHT caXXXX.

Bo3BpaimaemMoe 3HaueHHE NpENCTaBIsIET CO0OM OOBEKT, KOTOPHIH HYKHO IepeiaBaTh MEPBBIM IapaMeTpoM BO Bce
ocranbHble QYHKIMH (aidIoBOro BBOAA-BBHIBO/A.

YemenrHo co3gaHHBIN (aii TouKeH OBITH 3aKPHIT BEI30BOM IMPOICAYPH bain3aKkpHTh () .
PyHKUMA hannOTKpbITH()

byHxumsa 0aniaOTKPHETE (Bx Tundania: Lejoe; BX MMSA: CTPOKa; BX PeXMM: LeJjioe) : OOBeKT;

OTKpBIBACT CYIIECTBYIOMUH (DAl ¢ yKa3aHHBIM UMCHEM M YCTAHABJIMBACT MO3UIIMIO YTCHHSI-3aMUCH B Hauano (aiina.
Ecmu ¢aiin ¢ TakuM HWMEHEM HE CYIIECTBYeT, a TaKXke MpH JAPYTHX OIMMOKaX CO3Ma&TCsl HCKITIOYCHUE
OumbkaBeogmaBrBoga.

[MTapameTp Tun®arna o3HavaeT THI aHHBIX OTKPbIBaeMoro (aiina. 3HaueHne ¢TTekcT 03HAYACT TEKCTOBHIN (aiii B
konupoBke UTF-8, 3Hayenue ¢oTlBOMUHENT — JaHHBIC B MPOU3BOILHOM (opmare. DyHkimnu pamnBanmcars () u
dannllpouecTs () obpamarorcs K (aiiy Ho-pasHOMY, B 3aBUCHMOCTH OT 3Ha4YEHUsI 3TOTO ITapaMeTpa.

[MTapameTp pexmM UCOIB3yeTCs AJsl YKa3aHHUsl peKMMa NOCTyNa K (ailily — TOJbKO Ha YTEHHE, TOJBKO Ha 3aIlKCh,
100 Ha YTEHWE W 3aliCh, — a TAKXKE PEKMMa COBMECTHOTO JOCTyHa K OTKPBHITOMY (hailily cO CTOPOHBI JIPyTHX
npoueccoB. [ljisi 3TOro HCIONB3YIOTCS KOHCTAaHTHI QPAXXXX u pcaXXXX, KOTOpble MOXHO KOMOWHHPOBAThH C
noMoIIsio oneparun modutororo «MJIMNy». Hanpumep, 9ToOb1 OTKPBITH (ailsl A7 YTeHUS U 3alKCH, 3alIPETUB APYTUM
mpoueccaM 3amuch B (aiid, HO paspelldB YTEHHE, HYKHO IIepefarb B IapaMeTpe PeXMM BbIPaKCHHE
bponUrenne | dépm3ammce | dcpUrenme.

Bo3sBpaiiaemMoe 3HaueHHE MPENCTABISIET CO00H OOBEKT, KOTOPBIH HYXKHO MepeAaBaTh MEPBBIM IapaMeTpoM BO Bce
ocranbHble (PYHKIMH (aidiIoBOro BBOAA-BBHIBO/A.

YenenrHo OTKpHITHIN (haiin JoJKeH OBITh 3aKPhIT BHI30BOM IIPOLEIYphl bain3akpHTs () .
Mpouenypa hann3akpbiTh()

npouenypa ¢ann3akpeTh (BB daly: O0OBEKT) ;

3akpeIBaeT (aiis, OTKPHITHII BEI30BOM (QYHKINHU dpannCosmarTs () Wi ¢ammOTKPHTE (), 1 IPHCBaWBACcT 3HAYCHUE
IyCTOo NepeIaHHOMY OOBEKTY.

Ota (QyHKIUS 00s3aTeNbHO NMODKHA OBITH BBI3BaHA IMOCIE YCHEITHOTO CO3IAaHWS WM OTKPHITHS (aiia, WHa4de IMpH
3aBEpIICHUH IPOrpaMMbl BO3HHKHET WCKIIOYeHHe Oum6xaBemonHenust. [losToMy BBI30OB 3TOH  (yHKLIUH
JKeJIaTeJIbHO TIOMEIIATh B CEKINIO HAMlOCHIEeAOK COCTaBHOIO OJI0Ka, HalpuMmep:



epeMeHHasa
b: obmwexKT;
HayajJo
® := damnOrkpeTh (bTTexcT, "MoMm-Qamin.txt", dpn3anmce | bcOllCKIOUUTH) ;
Hayajio
dbannPasmep (b, 0);
bamn3anucars (b, "Bor Takme umcia:", HC);
¢amn3anmucars (¢, 10, ' ', 20, ' ', 30, HC);
VICKJIIOYEHVE
korzma Juoboe Torma coobumTh ("Oumbka npum 3anmucu B damit.");
HaAIoCcJenokK
bann3axkpeTh (§) ;
KOHell;
VCKJIIOUEeHrE
Korzma Juoboe Torma coobumTh ("Oumbka npm oTkpeTHM damna.");
OKOHYAaHME .

PyHKumna cpannPasmep()

byHxumsa odannPasmep (Bx Qany: oOBEKT) : LeJioe;
byHkuMa dannPasmep (Bx Qani: oOBEKT; BX pasMep: leJjioe) : LeJjioe;

Bospamaer pa3mep nepenannoro ¢aiina B OaiiTax.

Ecnu nepenan napamerp pasMep, TO YCTaHaBIMBAeT Julsl (aiiia nepelaHHblid pa3Mep W BO3BpallaeT HOBBIA pa3Mep
(aiina. IIpy 3TOM MO3MLIKS YTEHUS-3aIMCH Oy/eT yCTaHOBJICHA B KOHETI (aiina.

PyHKuma cdannllos()

byukuma dannllos (Bx dami: oOBEKT) : Lejioe;
byHxumsa odannllos (Bx dann: oOBEKT; BX I103: LE&JIOe) : LeJoe;
byHxumsa odannllos (Bx ¢ansi: oOBeKkT; BX I103: leJioe; BX OTKyIa: LeJioe) : LleJoe;

BosBpamaeT TeKyIIyro MO3UIUI0 YTSHUA-3AINCH U TIepeAanHoro (aiiaa — HoMmep OaifTa, canTas OT Hadana ¢aiina.
[TepBsiit 6aiiT B (haiine nmeer Homep 0.

Ecnu mepexgan mapaMerp moB, TO yCTaHABIMBAET HOBYIO TO3MIIMIO YTEHHS-3alMCHM U BO3BPAILAET YCTAHOBJICHHOE
3HaueHwe. [ 3ammcu B KoHel (haiiia Mo3WIMs JOJKHA YKA3bIBaTh HA OalT, CICAYIOUIMA 3a IMOCICIHUM OaiiToM B
(hatire — T.c., OBITH paBHa pa3mepy Qaiiina B OaiiTax. /i1 TEKCTOBBIX (aiiIOB MPOTPaAMMUCT JOJDKEH CICITUTH 33 TEM,
LIT06BI Hepe}IaHHaH IIO3ULUA yKa3I)IBaJ'[a Ha Ha4dyaJlI0O CMMBOJIa, B HpOTI/IBHOM cnyqae HpI/I IIOIIBITKEC YTCHHUSA BO3HUKHCET
HCKIIIoueHne OumbékaBBonaBrBOna.

[Mapamerp oTkyma ompenenseT TOUYKY OTCUETa Uil NepelaHHOW IMO3WIMA M MOXXET WUMETh OJHO W3 CIEIyFOIINX

3HAYECHUH:

* o6nOTHawama — B oS mepeaaH HoMmep Oaiita, cunTas OT Hadana (aitma. OTo 3HaYEHUE HCIONB3YEeTCs MO
YMOJYaHHIO.

*  ¢nOTKoHma — B mo3 nepenad HoMep Oaiita oT KoHIa (aiima. 3naderne 0 o3HagaeT OANT, CICAYIOUIMHA 3a
KOHIIOM (haiina, 3HaueHne 1 — mocnenuuii Oaift B daiine, u T.II.

* GnOTHOCHMTENBHO — B IIOB IMEPENaHO CMEIICHHE OTHOCUTENILHO TEKYIIeH MO3UIMN YTCHUS-3aIHCH.
[MonokuTenbHbIC 3HAYCHUS TICPEMEIIAIOT MTO3UIIUIO OJIKE K KOHITY (haiiia, OTpHUIaTelIbHbIC — K Hayuay.



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 3aIIMCAaHbI B (bal‘/'m.
PyHKUmnAa cpannEctb()
byHxumsa ¢ansaECTb (BX MMS: CTpOKa) : JIOMUYeCcKoe;

Bo3Bpainaer ncTHHHOE 3Ha4Y€HHE, €CIM CYLIECTBYET (haiiil, HO HE KaTallor, C yKa3aHHbBIM UMEHEM.

PyHKuma cpannEctoKar()

byHxuma oannEcTeKaT (BX MMA: CTPOKA) : JIOIMUECKOE;

Bo3sBpaiaer uCTHHHOE 3HaYEHHE, €CIIHM CYIIECTBYET KATaJIor C YKa3aHHBIM HUMEHEM.
PyHKuna cpannBpmKar()
byHxumsa odannBpmKaTasnor (Bx obumii: JIOTMYECKOeE) : CTpoKa;
BosBpaiaer myTh K KaTauory JUis pa3MeIIeHUs BpEMCHHBIX (aiiioB. Ecnu B mapamerpe oBupit nepejaHO HCTHHHOS

3HA4YCHUC, (1)yHKIII/I${ BepHéT 100aNbHBIH BpeMeHHBIﬁ KaraJjior, B MIPpOTUBHOM CJIy4ac — BpeMeHHBIﬁ KaTaJIor TCKylIero
MOJIb30BaTeCJIA, €CJIN I3TO IMMOAACPIKHUBACTCS OHepaHHOHHOﬁ CHCTEMOH.



DPyHKuMsa channBpmUms()

byHxumsa dannBpmlMsa (Bx obumii: JIOTMYUECKOe; BX Npedmkc: CTpoKa) : CTpoKa;
Bo3sBpaiaer myth 1 uMs aiisia, KOTOpble MOKHO MCIIOJIb30BaTh AJIsl CO3AaHus BpeMeHHoro (aiina. Eciu B mapamerpe
oBwmit nepejaH0 HMCTUHHOE 3HaueHHue, (QyHKUUs BEpHET myTh K (¢ailny B NI00aJbHOM BPEMEHHOM Karaiore, B

MPOTHBHOM CIIy4ae — BO BPEMCHHOM KaTaJore TEKYIIEro IMOJb30BATEllsA, €CIM 3TO MOICPKUBACTCS ONCPAI[IOHHON
CUCTEMOH.

Wms daiina cocTouT n3 nepeaanHoro npedukca U yHUKaIbHOTO cyh¢ukca u3 Heckoinbkux 1udp. Ecnm B mapamerpe
npebdukc nepenana mycrast CTpoka, OyZleT UCHonb30BaH mnpeduxc "TMP".

PyHKumA cpannlonHbinlyTb()

byHxumsa oannllonHemllyTh (BX HyTb: CTPOKa) : CTPOKa;

,Z[OHOJ'IH)IGT HepeﬂaHHHﬁ OTHOCHTEJIbHEIN IMyTh K (baf/iny WA Karajiory 1o a6COJ’IIOTHOFO, C y‘léTOM TCKYLICI'O KaraJjiora
BBIITIOJIHEHUS ITPOTrPaMMBl, 1 3aMEHICT CUMBOJIBI-PA3ACIIUTEIIN ITYTH HA IPUHATHIC B JTaHHOM OHepaHHOHHOﬁ CUCTEMC.

Ecnm B mapameTpe myTh NepeaHo MycToe 3HAUYCHNE, BO3BPAIIACT IOJIHBIH IMyTh K TEKyIIEMY KaTajory.

®yHKuua cbannBbinonHAaeMbIN()

byHxuMsa GannaBeNOJNIHAEMBI () ¢ CTPOKa;
Bo3sBpaiaer ums Qaiina BBITOTHIEMON IPOrpaMMBbl.
PyHKuuna cpannllytb()

byHxumsa odannllyTe (BX OyThb: CTPOKAa) : CTPOKa;

BLI,I[CJ'IH@T us3 HepeHaHHOﬁ CTPOKH HYacCTb, COOTBCTCTBYIOLIYIO IIYTH K KaTaJory, BKJIKOYasd MOCIICIHUN CHUMBOJI-
pa3acIuTCIb ITyTH.

DPyHKunAa cpannhms()
byHxumsa odannlMsa (BX OyThb: CTpOKa) : CTpokKa;

Brigenser u3 nepeaHHoON CTPOKH 9acTh, COOTBETCTBYIOIIYIO UMEHH (haiiia, BKIItoYasi paciIupeHue.

PyHKuua cpannPacwumpenune()

dyHKUMS OdalinPacumpenne (Bx NyTb: CTPOKA): CTPOKA;
Brigenser u3 nepenaHHo# CTPOKH YaCTh, COOTBETCTBYIOIIYIO pAaCITUPEHUIO UMEHH (paiina, BKITFOYast BEAYIIYIO TOUKY.
PyHkuua cpannjomKar()

byHxumsa odannlomKarT () : cTpoka;

Bo3sBpamiaeT nyTh K J0MalIHeMy KaTajaory TEKYIIETro MMoiab30BaTelsl ONepalliOHHON CUCTEMBI.



dyHkuua hannATpubyThbi()
byHxuMsa GanymATPpuUOYTH (BX MMS: CTPOKa) : LeJjioe;
BosBpamiaer arpulyThl (aiiia — IEMOYMCIACHHOES 3HAYCeHHE, MPEACTaBIsIomee Co00H KOMOMHAIMIO BCeX

YCTaHOBJIEHHBIX arpulyToB (aiina, 00beanHEHHbIX oneparmeii nodutoBoro MJIN. Ilpu ommbdkax co3qaét UCKIIOYEHUE
OumbkaBeogmaBrBoga.

B03MOXHBIM 3Ha4eHUsIM arpuOyTOB COOTBETCTBYIOT KOHCTaHThI $aXXXX. Hexoropele arpubyTbl MOTryT OBITH

HETIPUMEHHUMBI, B 3aBUCHUMOCTH OT OIEPALIMOHHON CUCTEMBI.
PyHKunA cpannBospacT()
byHxumsa oannBospacT (BX MMSA: CTPOKAa) : MOMEHT;

BosBpamaer mary W Bpems mocieaHed  Moaudukanuu  ¢aitma. Ilpm  ommOkax co3maér  MCKITIOUCHHE
Oumb6xaBeonaBrEOga.

DPyHKuuna cpannllepemectTuTnb()

npouenypa ¢annllepeMecTuTs (BX OTKyZIa, KyOa: CTpoOKa);

[TepenmenoBbIBaeT W/wiM mepememaer (ain ¢ mnepegaHHbIMA uMeHeM. [Ipm ommOkax co3gaéT HMCKITIOUeHHUE
Ommb6xaBeonmaBrBOza.

DPyHKUMA channypganutb()

npouenypa o¢anaynanmuTs (BX MMS: CTpoOKa) ;

Vrmanser ¢aiin ¢ nepenanasiMu uMeHeM. [Ipu ommbkax co3naér uckimodeHne OumbxaBeonaBrBoOna.
PyHKuua cpannllepBbin()
byHxumsa odannllepBreli (Bx wabJIOH: CTpoKa; BHIX MHOO: damnlMHbo) : oOBEKT;

Co3naér 00beKT — CIHUCOK (haifIoB, MOIXOAAIINX I10J NEpPEIaHHbI Wa6JIoH, U 3aloNHICT MEPeNaHHy0 CTPYKTYpY
JIAaHHBIMH O TIEPBOM U3 HalI€HHBIX (ailyIoB.

[[Tab10H MOXET comepKaTh aOCONOTHBIN WM OTHOCHTENBHBIA ITyTh K KATaNoTy, a Takke MacKy WMeHH ¢aiina c
CHUMBOJIAMH «*» H «?».

Ecnu ¢yHKuMs Halula OOMH MM HECKOJBKO MOAXONSINMX (pailyioB, TO OHa BO3BpallaeT HEMyCTOW OOBEKT, KOTOPBIH
MOXKHO TepenaBaTh B (QyHKIMIO bannCrnepyrowpi () Ui nonydeHuss MHQOpMAaMKM O CIEAYIOMINX HaICHHBIX
(aiinax. OTOT 00BEKT HODKEH OBITh B JAIBHEHIIEM YHUUYTOKEH BBI30BOM IIPOLEAYpHl YHMUTOXMTE (). Ecim
noaxoAsre Qpanibl He HalIeHbI, PYHKLUS BEPHET 3HAYCHUE Iy CTO.

lpumep

// BEIBOAMT CIOMUCOK OGAaJIoB U KATAJIOTOB B IOMAllHEM KAaTaJIOTe [0JIb30BaTesd,
// 3a UCKJINUEeHMEM CKPHTHX (QalijioB M KaTaJloToOB.

nporpamMma Cnmcoxd®amios;

epeMeHHES



mwabJIOH: CTPOKa;
MIOMCK: OOBEKT;
nudo: dannaludo;
HaMIeHO: JIoTMYecKoe;
Hayajio
wabsion := o¢annllonHemllyTs (barndomKaT () ++ "*");
BeIBECTM (mabjiod, HC) ;
nomck := oGannllepset (mabjgoH, uHOO) ;
ecJiM NOMCK <> IIYyCTO TO HauajJo
LUMKJI Hayajio
ecim MHQO.aTpudOyTH & QaCkpeiTeni = 0 TO Hauajo
eciu mHQO.aTpmdbyTH & daKaTasor <> 0 ToO
BEIBECTU (YopMarT (
"%20c %$8m %19M %c",
"<xarajor>", wuHbpo.aTpubyTe, MHOO.BO3pPacT, MHOO.mMsa), HC)
vHaue
BEIBECTU (opMaT (
"%20u %$8m %19M Sc",
nudo .pazmep, uHOO.aTPUdyTH, MHOO.BO3pPaACT, MHOO.mMmsa), HC);
KOHell;
HammeHo := OQannCrenyoommii (monuck, wuHOO) ;
KOHell IIoKa HaMIeHO;
HAIoCJenoK
YHUUTOXUTH ([TOUCK) ;
KOHell;
OKOHUYAaHME .

PyHKuuna cpannCneayrowmnmn()
byHxuMsa odannCrenymoumi (BX CHMCOK: OOBeKT; BeX MHOO: dPamnlHbo) : JorMueckoe;

3anmonHsAeT MepeaanHy0 CTPYKTYPY HaHHBIME O CIEAYIOIeM HaiIeHHOM (aiiie U3 MepeJaHHoro CIFCKa W BO3BpAaIIacT
ucTuHHOE 3HaueHue. Ecnu B cimcke Goublie HET (aiiioB, BO3BpaIIaeT 3HAUYCHHE HEeT; B 3TOM Cllydae CTPYKTypa MHo
0CTaéTCs HE3AIOJIHEHHOM.

OOBEKT cnMCOK JOJDKEH OBITH CO3/1aH BBI3OBOM (YHKIUHN darnnllepBsni () U B AaJbHEUIIEM YHUYTOXKEH BBHI30BOM
MPOLENYPHl YHUYITOXNTE () .

[Tpumep nCTIONBE30BaHUS CM. B OITMCAHUN QYHKIIUHN parnllepBsii () .

Npacdhmka — rpacdhmyeckumn BbIBOA

Monyns T'padmxa conepxuT OuONMoTeky rpaduueckux NMPUMHUTHUBOB, a Takke 0a3oBble (DYHKIMU il PabOTHI C
HU300pAKCHUSMHU.

Bce dyukiuu 310l OMOIMOTeKH paboTal0T TOJIBKO B TOM ClIydae, eCiy porpamMMa 3amyIlieHa B 0TIanouHoi cpene. [Ipu
3aITycKe MPOTpaMMBbl U3 CHCTEMHOTO TepMHUHAIa MOAYIb I'padmka HETOCTYIICH U BRI3BIBACT OMIMOKY TTPH KOMITHIISIIUHI
MIPOrpaMMBl.

Bce ¢yHKmuM rpagueckoro BEIBOAA UCIIOIB3YIOT CHCTEMY KOOPIMHAT, IIe TOYKOW Hadyaja OTCY&Ta CUMTASTCs JIeBBIH
BEPXHHIA yTOM XOJICTa — TPpa(pUIecKOro OKHA WIH H300PaKESHHUS.

Tunbl

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



OKOHUYAaHUE,;
MaccupTouek/MaccuseTouek/MaccuBoBTouek = mMaccup Touek;

PasmMep/PasmMepr/PasMepoB = Touka;

KoHcTaHTbI

KOHCTAaHTH
// crunu nepa

rpcnllycTo = 0;
nyelelunlizazizezt =1;
rpcnToduka 2;
rpcnTupe = 3;
rpcnTouxkaTupe = 4;
rpcn2ToukuTupe = 5;
KOHCTAaHTH
// cTunu KuUCTHU
rpckllycTo = 0;
rpckllBer = 1;
KOHCTAaHTH
// crunu uwpudTa
rpcwXupHBr = 1; // XMPHBD wpudT

; // Kypcus

rpcuKypcue = 2
rpculloguepk = 4; // omuHapHOEe NOOYEPKMBAHUE
8

Tpcu3avepk ; // BaUEPKHYTHII TEKCT

DPyHKUMA rpOKHO()
byHkuMsa TIpOKHO (BX 3ar'OJIOBOK: CTPOKa) : OOBEKT;

Co3maér HOBOE TpaduuecKkoe OKHO — 3aKJaIKy B OKHE OTJIQZOYHON KOHCOJH, PeIHA3HAYCHHYIO JUIS BHIBOAA JTaHHBIX
B TpadmueckoM pexxnme. HazBaHme HOBOH 3aKiIaKi JODKHO OBITH MEpefaHo B mapameTpe BarosoBok. Co3maHHOE
OKHO MO)KHO HCIIOJIb30BaTh B KAYECTBE XOJICTA I (DYHKIUH rpad)uuecKoro BhIBOA.

BosBpamaer 00BbEKT, COOTBETCTBYIOIIMNA CO3IaHHOMY OKHY — 3TOT OOBEKT MOJKHO HCIIOJH30BaTh B Ka4eCTBE XOJICTA
Juis pyHKIMH rpadudeckoro BeIBoaa. Ilepen 3aBepiieHneM paboThl IPOrpaMMBI Bce Ipaudeckue OKHA JOJDKHBI OBITh
3aKpBITHl BBI30BOM IPOLENYPHl TPYHUYTOKNTE () .

Mpoueaypa rpYHNUTOXKUTL()

npouenypa I'PYHUUTOXUTH (BB XOJICT: OOBEKT) ;

YHUUYTOXKACT TIePENaHHbII XOJICT — T.€., 3aKPhIBaCT rpad)Hueckoe OKHO, OTKPBITOC (YHKIUCH IMpOTKPHTBEOKHO (),
WIHA YHUYTOXAET 00bEKT-n300pakeHue. [lepenaHHoil mepeMeHHON NMpICcBanBacTCs 3HAUCHHE Iy CTO.

Ora ¢(yHKIMs 00s3aTeNbHO JODKHA OBITh BBI3BaHA JUISi KaXJOro rpaduyeckoro oObeKTa, CO3NaHHOTO MPOrPaMMOi,
MHaue IpY 3aBEPUICHUU IIPOIPAMMbl BO3HUKHET UCKIIIOYeHHE O KkaBEIIOIHEHNS.

PyHKUuua rpPasmep()

byHxuMsa rpPasmep (Bx 1o: oOBekT) : Pasmep;
byHkuMsa rpPasmMmep (BX XOJICT: OOBEKT; BX I'Op3, BepT: Lejoe): Pasmep;



BosBpamaer pasmepsl IepeaaHHOrO TpauuecKkoro o0beKkTa B TOUKax. B mapaMerpe TO MOXET OBITh MepeaaHo
rpaduyeckoe OKHO WITH N300pakeHHe 0000 MoAIepKUBAEMOTro (opmara.

Ecnu ykaszaHsl mapameTpbl TOpSs U BepT, PYHKIHs YCTAHOBUT JJIS MIEPEJAHHOTO OOBEKTa HOBBIC pa3sMEpPhbl U BEPHET
NPEKHUE pasMephl. B 3TOM ciiydae TIepBBIM MapaMeTpoM JOJDKEH OBITh IepefaH OOBEKT, KOTOPhIH MOXKET CITYXKHTh
XOJICTOM — T.€., rpayuyecKoe OKHO WK H300pakeHue B hopmare image/bmp.

Mpoueaypa rpHavaTb()

npouenypa I'pHauaThk (BX XOJICT: OOBEKT) ;

Haunnaer ceputo onepanuii rpaguyeckoro BbIBOJA.

Bce nocnenyronme BoI30BbI (GYHKIMH Tpad)nuecKoro BeIBOAA He OyayT NPUBOIUTD K BBIBOAY M300paKeHHs Ha SKpaH JI0
TEX TIOp, ITOKa cepusl He Oy/eT 3aKOHUYeHa BHI30BOM I'p3akoHYMTH (). TakuM 00pa3oM MOXHO 3aMETHO yBEIHYHTh
ObIcTponEHicCTBHE MPOrpaMMBbl M H30€KaTh HEHYKHBIX MEPIIAHUH Ha SKpaHe.

[Ipouenyps! rpHauaTe () ¥ TP3aKOHYMNTSE () MOINEPKUBAIOT CIETIMK BIOKCHHOCTH BBI30BOB. JTO O3HAYACT, YTO
cepust OyneT 3aKOHYEHAa TOJIBKO TOTAA, KOTAA MpOIeaypa Ip3akKoHUMTE () OyleT BbI3BaHA POBHO CTONIBKO pas,
CKONIBKO J0 JToro Obuta BbI3BaHa Tmporenaypa rpHauwarse (). [losTomMy pekoMeHIyeTcss TOMENIaTh BBI3OB
Tp3aKOHYMNTE () B CEKIHIO HAMIOCJIENOK COCTABHOTO OJIOKa HHCTPYKIMH, HallpuMep:

Hayajo
rpHauaThk (OKHO) ;
Hadajo
rpKpyr (oxuo, 50, 50, 40);
rpllpsaMoyronbsHUK (okHO, 0, 10, 40, 20);
rpOTpesok (oxkHo, 0, 10, 40, 20);
HaIoCJIe oK
// B BTOT MOMEHT BCE HAPWCOBAHHHE OOUIYPHI
// BynyT HOKa3aHE Ha BSKpaHe OIHOBPEMEHHO
T'P3aKOHUUTEL (OKHO) ;
KOHell;
OKOHUAHUE .

Mpoueaypa rp3akoHYNTDL()
npouenypa I'P3aKOHUUTH (BX XOJICT: OOBEKT) ;

3aKaHYMBACT CEPHUIO ONepalii TpaguUecKOro BHIBO/A, HAYATYyIO BHI30BOM TpHauaTs () M BBIBOAMT Ha DKPaH BCE
BHCCEHHBIC M3MEHCHUS.

[Ipouenypsl rpHavaTs () U 'p3aKOHYUTE () MOJACPKUBAIOT CUETYMK BIOKEHHOCTH BBI30BOB. DTO O3HAYaET, UTO
cepusi OymeT 3aKOHUEHa TOJBKO TOTNA, KOTJa Mpolenypa Ip3akoHYMTE () OyneT BBI3BaHA POBHO CTOJIBKO pas,
CKOJIBKO JI0 O3TOro Oblia BhI3BaHA mpollenypa rTpHauars (). [loaToMy pekoMeHayeTcs TOMENath BBI3OB
TP3aKOHYNUTE () B CEKIMIO HAMOCIEeNOK COCTaBHOTO OI0Ka MHCTPYKITHH.

Mpouenypa rplepo()

npouenypa rpllepo (BxX XOJCT: OOBEKT; BX LBeT: LeJjoe);
npouenypa rpllepo (Bx XOJCT: 0OOBEKT; BX LBET, TOJIMHA: LeJjoe);
npouenypa rpllepo (Bx XOJCT: OOBEKT; BX LBeT, TOJIMHA, CTWJb: LeJjoe);



‘YcraHaBNMBaeT CBOMCTBA Iepa — IIBET, TONIIMHY M CTHIb. CBOHCTBA Iepa MCIONB3YIOTCS AJIS MPOPHCOBKU JIMHUHA U
KOHTYPOB T€OMETPUYECKUX (HHUTyp Ha MepelaHHOM XOJICTE.

LiBeT 10JKEH OBITH yKa3aH B 24-0utHoM (opmare RGB, rae nepsblii (Mitaammii) 6aiT cCOOTBETCTBYET KPACHOMY LIBETY,
BTOPOi1 OaiiT 3e71EHOMY, & TPETHI CHHEMY.

TomumHa O03HAYacT TOJIIIUHY JIMHUHW B TOYKAX.

B napamerpe cTmas MOXKHO Nepeaarh OAHY U3 KOHCTAaHT IpcnXXXX.

Mpoueaypa rpKnctb()

npouenypa TpKucCTb (BX XOJICT: OOBEKT; BX LBET: LleJjioe);
npouenypa TpKucTb (BX XOJICT: OOBEKT; BX LBET, CTWJb: L&Jioe);

YcraHaBNHMBaeT CBOMCTBA KHUCTH — I[BET W CTHIb. CBOWMCTBAa KHUCTH HCIONB3YIOTCSA UIS 3QJIMBKA TE€OMETPHUYECKUX
¢duryp u B kauecTBe ()OHA NP BBIBOJIE TEKCTA HA MEPEIaHHOM XOJICTE.

LiBeT 10JKEH OBITH yKa3aH B 24-0utHoM (opmare RGB, rae nepBblii (Mitaqmmii) 6aiT cCOOTBETCTBYET KPACHOMY LIBETY,
BTOPOi1 OaiT 3e71EHOMY, & TPETHI CHHEMY.

B mapameTpe cTmas MOXHO NepeaTh OHY U3 KOHCTAHT IPCKXXXX.

Npoueaypa rpllpudT()

npouenypa rpllpudr (Bx XOJICT: OOBEKT; BX LBET: LeJjoe);
npouenypa rpllpudr (Bx xXoJCT: OOBEKT; BX LBET, CTUIb: LeEJoe);
npouenypa rplipudr (Bx

(BX

npouenypa rplpudr

XOJICT: OOBEKT; BX LBET, CTWIb, pasMep: LeJoe);
XOJICT: OOBEKT; BX LBET, CTWIb, pasMep: LeJjioe; BX MMa: CTPOKA) ;

YcranaBnuBaeT cBoicTBa mpH(Ta — UM, pasMep, CTHIIb U 1BeT. CBOHCTBa mIpH(TA UCIIONB3YIOTCS [UIS BBIBO/IA TEKCTA
Ha XOJICT.

B mapamerpe mMst J0DKHO OBITh yKa3aHO HauMeHoBanue mmpudra. Ecnu 37eck mepemana mycras CTpOKa, TO
HCIIONB3YETCs TAKOH kKe MIPUQT, Kakoi ObUT yKa3aH B HACTPOMKAX Cpellbl Ui BBIBOJA TEKCTa B OTIIA0YHONW KOHCOJH.

[Mapamerp pasMep o3Ha4aeT pasmep mipudTa B MyHKTax. Ecim 37ech mepenaH Hyilb, TO UCIONB3YETCS TaKOH ke
pa3mep mpudra, Kakoi ObUT yKa3aH B HACTPOHKAX CPEAbI ISl BEIBOAA TEKCTA B OT/Ia10YHON KOHCOJIH.

B napamerpe cTuib MOXHO Iepenarh HylIb — 3TO COOTBETCTBYET OOBIYHOMY TEKCTY, — JINOO OHO MJIM HECKOJIBKO
3HAQUEHUH KOHCTAaHT I'pcXXXX, CKOMOMHHPOBAaHHBIX ¢ momolblo nodoutoBoro WJIN. Hampumep, Bbipaxenue
rpcmXupHE | TpcwKypcHBE 03HA4YaeT JKUPHBIA KYpCHB, a BelpakeHHe rpcm3auvepk | rpcumlloguepx |
rpcuKypcrB 03Ha4aeT 3a4EPKHYTHINA U MONUEPKHYThIM KyPCHB.

LBeT NODKEeH OBITH YKa3aH B 24-6utHoM popmare RGB, rie mepsrIit (Mitaqmmii) 6aiiT COOTBETCTBYET KPAaCHOMY IIBETY,
BTOPOI1 OaifT 3e€HOMY, @ TPETHI CHHEMY.

Mpoueaypa rpO6pe3kal()

npouenypa rpObpeska (Bx xoJjcT: obwexT; BX Tl, B1l, 12, B2: UeJoe);
npouenypa rpObpeska (Bx XOJICT: OOBEKT; BX BKJI: JIOTMYECKOE) ;

YcranaBnuBaeT A MEPEJAHHOTO XOJCTa MPSIMOYTOJBHYIO obOmacTe obpesku. [lapamerper ©l, B1 ompenensior
KOOPJIMHATHI BEPXHETO JIEBOTO YIIa MPsIMOYTOJIbHHUKA, a TapaMeTphl I'2 , B2 — MPABOr0 HUYKHETO.

Ecnu ycranoBiena o0macts 00pe3kn, To Bce (GyHKINHU TpaguaecKoro BeIBoAa OymyT nMeTh 3((EKT TONBKO B Ipenenax
3TOi1 00OmacTH, a Mo00o# rpadudecKii BEIBOA, BRIXOIAIINI 3a €€ mpenensl, OyaeT oOpe3aH o TpaHuIaM 00IacTH.



Ecnu B mapameTpe Bk IepeAaHO HeT, TO yCTAaHOBJIECHHAs 007acTh 00pe3ku OyaeT OTMEHEHa, TaK YTO BHOBb CTaHET
BO3MOXKEH BBHIBOZ B JIFOOOM MecTe xoncta. Eciam mepemaHo ma, To OymeT BHOBB NPHMEHEHa Ta 00JacTh 0Ope3Kw,

KOTOpasi ObLiIa yCTaHOBJIEHA paHee.

PyHKUuMA rpTouka()

byHkuMsa rpTouka (BX XOJICT: OOBEKT; BX I', B: LIEJIOe) : LEeJIoEe;
byHxumsa rpTouka (BX XOJICT: O0OBEeKT; BX I', B, LBeT: LeJoe): LeJoe;

BosBpamaer HBET TOYKM € yKa3aHHBIMH KOOPAMHATaMHU Ha NepeJaHHoM xoiscte. Eciim nepenan upew, TO 11 TOYKU
OyZeT ycTaHOBIICH HOBBIM LIBET; MPHU 3TOM (YHKIIMSI BEPHET MPEKHUI [[BET TOUKH.

LiBeT M0DKEH OBbITh yKa3aH B 24-0utHoM (opmare RGB, rie nepBblii (Miaimii) 6aiiT COOTBETCTBYET KPACHOMY LIBETY,
BTOPOI1 OaliT 3e7EHOMY, & TPETHI CHHEMY.

Mpoueaypa rpKpyr()
npouenypa I'pKpyr (Bx xoJjcT: 0OBEKT; BX I', B, paluyc: LeJoe);
BBIBOIUT Ha XOJICT KPYT C yKa3aHHBIM paguycoM. B mapamerpax I u B IOMKHBI OBITh MEepelaHbl TOPU30HTATIBHAS U

BEPTUKAJIbHAs KOOPANHATBI HEHTPA Kpyra.

JI71st MpOPUCOBKY KOHTYpa OKPY>KHOCTH HCIIONB3YIOTCSl YCTaHOBJICHHBIE CBOMCTBA Tepa, 00JacTh BHYTPH OKPYXKHOCTH
3aI10JIHSIETCSL B COOTBETCTBUM C YCTAHOBJIEHHBIMU CBOMCTBAMU KUCTH.

Mpoueaypa rp3Idnnunc()

npouenypa I'plyiuic (BX xoJjcT: obwexkT; BX rl, Bl, 12, B2: LeJoe);

BrIBOIUT Ha XOJICT 3IIMIIC, BIIMCAHHBIM B NMPSIMOYTOJBHUK C yKa3aHHBIMM KoopAauHaramu. B mapamerpax rl u Bl
JIOJDKHBI OBITH NepeJaHbl TOPH30HTAIBHAS M BEPTHKAIbHAsE KOOPAMHATH BEPXHETO JIEBOTO YyIVIa IMPSMOYTOIBHUKA, a B
rapaMeTpax r'2 U B2 — IIPaBOTO HIDKHETO.

,Z[JISI IMPOPHUCOBKN KOHTYpa OJJIJIMIICA HWCIIOJBb3YIOTCA YCTAaHOBJICHHBIC CBOICTBa rnepa, 001acTh BHYTPHU DJJUIUIICA
3aIIOJIHACTCA B COOTBETCTBUU C YCTAaHOBJIICHHBIMU CBOMCTBAMH KHCTH.

Mpoueaypa rpAyra()

npouenypa rplyra (
BX XOJICT: obBmekT; BX Tl, Bl, 12, B2: LeJjioe; BX HauaJlo, pas3Mep: IOpobHOoe);

BBIBOAMT Ha XOJICT IYyTy JJUIMIICA, BIMCAHHOTO B NPAMOYTOJIBHUK C yKa3aHHBIMH KOOpAWHaTaMH. B mapamerpax rl u
Bl JOJI2KHBI OBITh Nnepeaanbl TOPpU30HTAIbHAA U BEPTUKAJIbHASA KOOPAMHATBEI BEPXHETO JIEBOI'O YyIJla MPAMOYTOJIbHUKA, a
B IIApaMeTpax I'2 U B2 — IIPABOT0 HWKHETO.

IMapameTp Hauvaso omnpenenseT yroi, ¢ KOTOPOro HAYMHAETCA Ayra, a MapaMeTp pasMep — YIIOBOH pasMmep Ayru.
OTH mapaMeTpsl JOJDKHBI OBITh yKa3aHBl B paJinaHax, OTCUET BEAETCS OT KpaifHEH MpaBO TOYKM IIJIMIICA MPOTHUB
YacOBOM CTPEIKHU.

J11g IpOpHCOBKM AYTH UCIIONB3YIOTCS YCTAaHOBJICHHBIE CBOMCTBA Mepa.



Mpouenypa rpCermeHT()

npouenypa rpCerMeHT (
BX XOJICT: 0obOmexT; BxX Tl, Bl, 12, B2: Lejyioe; BX HAUajlo, pas3Mep: OpobHOoe) ;

BBIBOAUT Ha XOJICT CErMEHT 3JUIMIICA, BIMCAHHOIO B IPSMOYTOJNBHUK C YKa3aHHBIMH KOOpAuHaTamMu. B mapamerpax
vl u Bl [OMKHBI OBITh MEpefaHbl TOPH3OHTANbHAs M BEpTHKAJIbHAas KOOPAMHATHI BEPXHETO JIEBOTO YyIa
MpSMOYTOJIBHUKA, a B TapaMeTpax I'2 U B2 — MPaBOro HUXKHETO.

[TapameTp Hawamo ompeaenseT yroja, ¢ KOTOPOTO HAaUMHAETCA CETMEHT, a MapaMeTp pasMep — YIIOBOH pa3Mmep
CerMeHTa. JTH IapaMeTpbl JOIDKHBI OBITh yKa3aHbl B PajnaHax, OTCUET Ben€Tcs OT KpalHeH NpaBOM TOYKM BIUTHIICA
IIPOTUB YACOBOM CTPEIIKHU.

JIst IpOPUCOBKU KOHTYpa CETMEHTa HCIOJB3YIOTCS YCTAaHOBIIGHHBIE CBOMCTBAa Mepa, 00mIacTh BHYTPU CETMEHTa
3aI10JIHSIETCSL B COOTBETCTBUH C YCTAHOBJIEHHBIMU CBOMCTBAMU KUCTH.

Mpoueaypa rpCekTop()

npouenypa rpCexTop (
BX XOJICT: obvekT; Bx T'l, Bl, 12, B2: LeJjioe; BX Hauajlo, pas3Mep: IOpobHOoEe) ;

BrIBomUT Ha XOJICT CEKTOP IUIUIICA, BIIMCAHHOTO B NMPSIMOYTOJIBHUK C YKa3aHHBIMH KOOpAMHaTaMH. B mapamerpax rl
1 Bl [OIDKHBI OBITH IIEpEJaHbl TOPU30HTANIbHAS U BEPTUKAIbHAS KOOPAMHATHI BEPXHETO JIEBOTO YIVIa IPSMOYTONbHUKA,
a B TapaMeTpax r'2 U B2 — MIPaBOTO HIKHETO.

[Tapamerp Hawaso ONpE/eIseT yroi, ¢ KOTOPOr0 HAYHHACTCSI CEKTOp, a IMapaMeTp pasMep — YINIOBOM pa3mep
ceKkTopa. DTH MapaMmeTphbl JOKHBI ObITh yKa3aHbl B pajMaHax, OTCUET BeAETCS OT KpaifHell mpaBoOil TOUKH 3JUTHIICA
MPOTHUB YaCOBOM CTPEITKH.

Jlns TpOpHCOBKM KOHTypa CEKTOpa HCIIONB3YIOTCA YCTAHOBJICHHBIE CBOMCTBA Ilepa, OOMAcTh BHYTPHU CEKTOpPA
3aIOJTHACTCS. B COOTBETCTBUH C YCTAHOBJICHHBIMU CBOWCTBAMH KHCTH.

Mpouenypa rpOTpe3okK()
npouenypa rpOTpe30K (Bx xXoJjicT: obwekT; BX T'l, BLl, 12, B2: LeJjoe);

BbIBOIUT Ha XOJICT OTPE30K OT TOUKU C KOOpAMHATamMu rl, B1 10 TOYKM C KoopAuHaramu r2, B2. J[11 IpOPUCOBKU
OTpEe3Ka MCIOJb3YIOTCS YCTAaHOBIICHHBIE CBOICTBA IEpa.

MNMpoueaypa rpJlomanas()
npouenypa rpjlomMaHad (Bx XOJICT: OOBEKT; BX TOukM: MaccusTouek) ;

BI)IBO[[I/IT Ha XOJICT nomaHym JIMHUIO. B napaMeTpe TOUYKM JJOJI’KCH 6]:ITb nepeaaH MacCCHUB nap KOOpJII/IHaT JUJIA
Ka)KZ0W BEPILUUHBI IOMAaHOW JIMHUH.

J71st IpopuCOBKY 3BEHBEB JIOMAHOM HCIONB3YIOTCS] YCTaHOBIIEHHBIE CBOIMCTBA Tepa.
Mpoueaypa rplipamoyronbHuUK()

npouenypa IplpaMOyTONBHUK (BX XOJICT: oOvexkT; Bx Tl, Bl, T2, B2: Uejyoe);
npouenypa IpllpaMOyTONBHUMK (BX XOJICT: obwexkT; BX Tl, Bl, 12, B2, p: UeJoe);
npouenypa IpllpaMOyTOJIBHUK (BX XOJIicT: obvekT; BXx rl, Bl, 12, B2, pPr, pPB: Lejoe);



BeBoguT Ha xosmcT mnpsMmoyroiasHHMK. llapamerpsl Tl, B1 OIpenensioT KOOPAMHATHI BEPXHETO JICBOTO yIia
MpPSAMOYTOIbHUKA, a MapaMeTPsl T2, B2 — MPaBOr0 HUYKHETO.

B mapameTrpe p MOXHO mepenaTh paguyC 3aKpyDIE€HHs YIVIOB IpsMOyronbHUKA. Ecnu mepemaHsl pr U pB, TO pr

OIIPCACIIACT PAANYyC 3aKPYIITICHHA 110 TOPU30OHTAIN, 4 PB — I10 BEPTHUKAJIN.

ILHH MIPOPUCOBKHU KOHTYpa IMPAMOYTOJbHUKA HCHOJb3YIOTCA YCTAHOBJICHHBLIC CBOIMCTBa rnepa, 001acTh BHYTpH
MPpAMOYTOJIbHUKA 3alIOJIHACTCA B COOTBETCTBUM C YCTAHOBJIICHHBIMU CBOMCTBAMHU KHCTH.

Mpoueanypa rpMHoroyronbHuK()

npouedypa I'PMHOTOYTOJIBHUMK (BX XOJICT: OOBEKT; BX TOoukM: MaccumBTOueK) ;
BLIBO,I[I/IT Ha XOJICT MHOI'OYT'OJIbHUK. B napaMeTpe TOYKM NOJIKCH OBITH nepeaad MacCrB Iap KOOpAUHAT I Ka)KI[Oﬁ
BCPUIMHBI MHOT'OYTOJIbHUKA.

I[J'Ii{ MIPOPUCOBKHU CTOPOH MHOI'OYTI'OJIbHHMKA HCIIOJb3YIOTCSA YCTAHOBJICHHBIC CBOICTBa rnepa, 001acTh BHYTpH
MHOTI'OYT'OJIbHUKA 3al10JIHACTCA B COOTBETCTBUU C YCTAHOBJIICHHBIMU CBOMCTBAMH KHCTH.

PyHKuua rpPasmepTekcTa()

byuxumsa rpPaszmepTexkcTa (BX XOJICT: OOBEKT; BX TEKCT: CTpokKa): Pasmep;

BosBpamaer pazmep mpsiMOyroiabHOM obmacTH, TpeOyeMoii Ui BBIBOIA IEPEJaHHON CTPOKHM Ha IIepelaHHbIN XOJICT.

Jlns1 BBIUMCIICHUS pa3Mepa HCIONIB3YIOTCS CBOMCTBA MIpH(Ta, yCTaHOBICHHBIE BEI30BOM T'pllipmr () .

PyHKUMA rpTekcT()

byHxuMsa rpTekCT (BX XOJICT: OOBEKT; BX I', B: LleJIOe; BX TEKCT: CTpoKa): Pasmep;

BriBoauT Ha xoscT nepenaHHblil TexcT. KoopauHaTHl BEPXHETO JIEBOr0 yrila MPSMOYTOJIBHUKA C TEKCTOM JIOJDKHBI
OBITH TIEpeaHbl B MapaMeTpax T U B. J[11 BEIBOJA TEKCTa MCIIONB3YIOTCS CBOWCTBA MIPHU(Ta, yCTAHOBICHHBIE BEI30BOM
TplipudT (), GOH MPSIMOYTrOJbHUKA 3aMOJHAETCS B COOTBETCTBUH C TEKYIIIMMH CBOHCTBAMHU KHCTH.

Bo3sBpaiaer BepTUKaIbHBIA U TOPU30HTANIBHBIN pa3zMep NPsMOYTOJbHUKA, COAEPIKALLETO BbIBEACHHBIN TEKCT.

dyHKumsa rpUsoCospathb()

byHxumsa rplz3oCo3maTh (BX MCTOYHMK: 0OBekT; BX T'l, Bl, 12, B2: Lejioe): OOBEKT;

Co3naér n300pakeHue myTéM KOITUPOBAHUS MPSIMOYTOJIBHONH 00JIaCTH U3 MIEPelaHHOTO HCTOYHHKA. ICTOUHMKOM MOXKeT
CILy’)KUTh TIpaduyeckoe OKHO WIM Jpyroe usoOpaxeHue, nubo 3HadeHHe mycTo. B mocmemHem ciydae cosznaéres
4y€pHBII NPSMOYTOJIbHUK IIMPUHON T'2-1T'1 U BbicOTOM B2-B1.

B mapamerpax rl, B1 HyXHO NepeJaTb KOOPAMHATHI BEPXHETO JIEBOTO YINIa KOMUPYEMOro MPSIMOYTOJbHUKA, a B
rapamMeTpax r2, B2 — IPaBOrO HUKHETO.

N3o0paxenne Bcerma co3maéress B ¢opMare image/bmp, kaHana Npo3padHOCTH He mnoanepkuBaercs. Co3maHHOE
N300pakeHNE MOXKHO BBIBOJHMTH Ha XOJICTHI, a TAK)K€ HCIIOJIb30BaTh B KauecTBE XojcTa M (yHKUWI Trpaduueckoro
BBIBOJIA.

OyHKITUSA BO3BpAMIaeT 00BEKT, COOTBETCTBYIOIINHA CO3AHHOMY H300paXEHUIO. DTOT 00OBEKT IOIDKEH OBITh YHUYTOXKEH
BBI30BOM I'PYHMYTOXMUTE () .



DPyHKunsa rpUso3arpy3unTb()

byHKLMA TpM303arpysmuTh (Bx mMmadamaa: CTPoKa): OOBEKT;

3arpyxaer u3oOpakeHue u3 Qaiija ¢ rneperaHHbBIM UMEHEM M BO3BpAlllaeT 00BEKT, COOTBETCTBYIOLIMN CO3IaHHOMY
n3o0paxenunto. CoznaHHoe M300pakeHHEe MOXKHO BBIBOJMTH Ha XOJICThI; KPOME TOTO, €CIH M300pakeHne uMeer popMar
image/bmp, TO ero MOXXHO HCIIONB30BATh B KAYECTBE XOJICTA sl (PYHKIHIA Tpah)iuecKoro BBIBOA.

[MonnmepxuBaroTest cieayrone QGopMarel u3o0OpaxeHuil: image/bmp, image/x-xpixmap, image/png, image/jpeg,
image/tiff, image/gif, image/x-portable-bitmap, a Taxxe ¢popmarsl cur, ico u icns.

Kaxxnoe ycremHo 3arpyxeHHoe n300pakeHne T0KHO ObITh YHUYTO)KEHO BHI30BOM TPYHMYTOXNUTS () .

Mpoueaypa rph3oCoxpaHnTb()

npouenypa rpl3oCoxXpaHUTh (BX M30: 00BeKT; Bx uMadanna: CcTpoka);

3anmceiBaeT nepenaHHoe n3oOpakeHWe B (ailm ¢ ykazaHHBIM MMEHeM. B mapamerpe mMB30 MOXET OBITH IepeaHo
n300pakeHne B IFOOOM IMoIAep:KuBaeMoM (popmare, a Takke rpadudeckoe OKHO. B mocnemHem ciydae OymeT co3maH
(haii B popmate image/bmp, B KoTopoM OyeT COXpaHEHO COAEPKAMOE OKHA.

MNMpouenypa rpsoBbiBecTH()
npouenypa I'pM3oBelBeCTM (BX XOJICT: OOBEKT; BX I', B: LeJOoe; BX M30: OOBEKT) ;

BeiBoguT Ha xosecT nepenanHoe u3oOpaxeHue. B napamerpax r, B JODKHBI OBITH yKa3aHbl KOOPAWHATHI BEPXHETO
JIEBOTO yIJIa TPSMOYTONBHUKA, Kyna OyIeT BBIBEACHO M300paXeHHE, a B MapaMeTpe MB30 — O0BEKT-M300pakeHHe B

JIF000M MmojIep)KuBacMoM (hopmare HITH JF000# Ipyroi XoJcT.

CoObiTA — 06paboTka coObLITUN

Monyns CoBsiTist COACPKHUT OMONMOTEKY it 00pabOTKM COOBITHI KIIaBHATyphl M MBIIIM B OKHaX rpadUuecKoro
uHTEpdeiica moTb30BaTes.

Bce dyukiuu 310l OMOIMOTeKH paboTal0T TOJIBKO B TOM ClIydae, eCiy MporpamMMa 3amyIlieHa B 0TIanouHoi cpene. [Ipu
3aIllyCKE NporpaMmbl U3 CUCTEMHOI'O TCpMUHAJIa MOYJIb Co6riTus HEAOCTYIICH U BBIZBIBACT OI_HI/I6Ky Py KOMITUJIATAN

MPOTPaMMBEI.

O0paboTKa COOBITHIT KJIaBHATYphl U MBIIIH B Tpaduiyecknx OKHaX peajn3oBaHa B BHAE Oodepelu cOObITHi. Bbi3oBOM
cbr3akasaThk () mporpaMMa HHUIMATH3UPYET odepenb COObITHH, QyHKIMH cBTECTB () W c6T3abpars ()
NpefHa3HauYeHbI ISl BBHIOOPKM COOBITHH W3 odepead, a QyHKIMH cBTCkonbko () W c6rCMoTpeTm () — Ui
TIPOCMOTpa COOBITHIA B OYEPETH.

Tunbl

TUI
CobBuTre/COBHITUI = CTPYKTypa
uTO: uLejoe; // Tum cobuTUMa — OOHA M3 KOHCTAHT COTXXXX
KOm: Lejyioe; // HOMEP KJABMIM MJIM KHOIKM, KOI CHMMBOJIA
nHbpo: uesioe; // COCTOAHME CHELMAJIbHEX KJIaBMUII
T, B: UeJyoe; // KOOPAMHATH yKaszaTeJsid MBI
OKOHUAaHUE;



Crpykrypa CoBsrTme COACpKHUT HH(POPMAIMIO O COOBITUH KJIABHATYPhl HIJIM MBIIIM, BO3BpAIIAEMyI0 (GYHKIIUSIME

c6r3abpaTek () u c6TCMOTPETS ().

[Tone wTo Comep>KUT THIT COOBITUSI — 3HAYCHHUE OJJHOM M3 KOHCTAHT COTXXXX.

[Tone xom cCOmEPKUT, B 3aBUCUMOCTH OT THIIA COOBITHSI:

c6rKnHax u c6TKnOTn — BUPTYaJIbHbIM KOJ KIABUILY HA KIaBUATYypE;

cBTKnCMB — koAmoitHT FOHMKOI BBEIEHHOTO CHMBOIIA;

c6rMirHax 1 c6TMmOTn — HOMEP KHOIIKM MBIIIH, OIHA U3 KOHCTAHT KHMXXXX;

cBTMKsic — MUCTAHIMIO BPAIEHHs KOJeca, OTPHUIIATEIHLHOE YUCIIO COOTBETCTBYET BPAICHHUIO Ha ce0s;
c6TMuBx, c6TMmBEIX 1 cETMIIIIBT — M0JI€ HE UCTIOIb3YETCS U PABHO HYIIIO.

Ilone mubo comepXUT ONHO WM HECKOJIBKO 3HAYEHUH KOHCTAHT CCKXXXX, CKOM6I/IHI/Ip0BaHHBIX C TIOMOIIBIO

noburooro MJIN. J{ns cobbiTnii cBTKNICMB, c6TMWBxX 1 cOBTMWBHX 3TO 0JIe HE MCIOIB3YEeTCS U PaBHO HYIIIO.

BI/ITBI, CBA3aHHBIC C COCTOIHHUEM MBIIIH, JIEUCTBUTEIBHBI TOJIBKO JIJIsI COOBITHIH MBIIIH; IJI1 COOBITHIH KJIaBHaTypBbI 5TH

OUTEI BCEraa paBHbI HYIIIO.

Ilons o u B A7a COOBITUH MBIIIM COAEP)KAaT TOPU3OHTANBHYIO M BEPTHUKAIbHYIO KOOPAMHATHI yKa3aTess MBIIIHN B

CHUCTEME KOOpAWHAT TpauuecKoro okHa. J[ist coOBITUI KIaBHATYpHI, a Takke cBTMwBx n c6TMWBEIX 3TH MOJI HE

HCIOJB3YIOTCA U paBHbI HYJIIO.

KoHcTaHTbI

KOHCTAaHTEI

// TUOBEL COOBITMIMI

cbrKnHax = 1; // HaxaTwve KJaBuIM Ha KJaBUATYype

coTKnOrn = 2; // OrnyckaHue KJIaBMIM Ha KJaBUaType

cOTKICMB = 4; // BBOI CMMBOJIA C KJI@BUATYPH

coTMmHax = 8; // HaxarTue KHOMNKM MBIIA

cOrMuOTn = 16; // OTnyckaHye KHOIIKM MBI

coTMuKiic = 32; // BpameHue KOJIEeCa MBI

cOTMuBxX = 64; // Bxom ykaszaTeJyid MM B TPAHULE OKHA

cOTMuBeEIXx = 128; // BuXOO yKas3aTejid MuIM 34 I'PAHULE OKHA

coTMuller = 256; // llepeMemenue ykKaszaTesid MbIIM B OKHE
KOHCTAaHTE

// CcOoCTOSAHME ClIelMajibHEX KJlaBuil

ccxllndT = 1; // Haxara xjaeuma Shift

cckKrpn = 2; // Haxara xnaeuma Ctrl

CCKAJIBT = 4; // Haxara kjaBuma Alt

CCKJIKM = 8; // HaxaTa JeBas KHOIKA MbIIY

cckIIKM = 16; // HaxaTa npaBas KHOIIKA MBIIN

cckCKM = 32; // HaxaTa cpenHas KHOIKA MHIIN

cckIIBKiuk = 64; // lleqyox MBIIM CJIeOyeT CUMTATh OBOMHEM
KOHCTAHTEL

// KHOIKM MBI

kHMJIeBas = 8;
xkHMIIpaBasgs = 16;
kHMCpenHaa = 32;

Mpouenypa co6T3akasaTb()

npouedypa cbr3akas3aTh (OKHO: OOBEKT; UYTO: LeJjoe);



Coszmaét ouepenb coObITHIA A5 Tpaduueckoro okHa. B mapamerpe wro HEOOXOAMMO yKa3aTh THUIBI COOBITHH, KOTOPHIE
OyIyT TIOMEIaThCs B 04epeb. 3MeCh MOKHO TIepeiaTh ONHY HIIM HECKOJIBKO KOHCTAHT CBTXXXX, CKOMOMHUPOBAHHBIX
¢ oMo1ubko Joruyeckoro MJIN.

Ecmu B mapamerpe wTo mepemaHo HEHYJIEBOE 3HAUEHHE, TO JJIS YKa3aHHOTO OKHa co3faércs odepens COOBITHI, B
KOTOPYIO OKHO OyZieT moMeniarh BCce MPOUCXOIINE B HEM COOBITUS yKa3aHHBIX TUTIOB. [IporpaMma noimKHa U3BIEKaTh
9T COOBITHUS U3 OYEepEH BHI30BOM c6T3abpatTs ().

Ecmu B napaMeTpe 9To nepeaad Hylib, OUCPLCab COOBITHIA JUIA YKa3aHHOI'O OKHa YHUYTOXACTCA.

PyHKUMA cOTECTL()

byHkumsa cOTECTL (OKHO: OOBEKT) : JIOTMUECKOe;

BosBpaiaet HCTHHHOE 3HAUCHHE, SCIU I YKA3aHHOTO OKHA ObLTa Co3/laHa 04Yepeb COOBITUH, U B HEW €CTh XOTS ObI
0IHO coOpITHE. B 3TOM Cciyyae mporpamMma MOXKET BBI3BaTh c6T3a6paTh () I U3BICUCHUS COOBITHS U3 OYEPEIH.

PyHKUMA c6T3abpaThb()

byHxuMsa cOT3abpaThk (OkHO: 00BekT) : CoOrITHE;
Vmanser w3 odepequ IMEpPENaHHOTO OKHA Ommkaiimee (camoe CTapoe) COOBITHE W BO3BpAIIAeT CTPYKTYPY C
nHpopmarel 06 ITOM COOBITHH.

Ecnm ni1s mepenaHHOTO OKHA He OblIa cOo3aHa ouepenb COOBITHH, TMO0 eCiii OYepelib ITyCTa, BO3HUKAET HCKITIOYECHHE
OumBkaBENOIHEHNST.

PyHKUMA co6TCKONbKO()

byHxumsa cOTCKOJIBKO (OKHO: OOBEKT) : LeJjioe;

Bo3Bpaliaer KOIHYECTBO COOBITHH, MMEIOIIMXCSA B OYepeny MepeqaHHoro okHa. Ecnu odepenb coObiThit He ObLia
coznaHa, GyHKIHS BEPHET HYIb.

PyHKUMA coTCMoTpeThb()

byHkUuMsa cOTCMOTPETH (OKHO: 00OBEKT; MIOKC: uejoe) : CobuTue;
Bosppamaet ctpykrypy ¢ nHpOpMarmei 0 COOBITHN ¢ YKa3aHHBIM WHAEKCOM W3 OUepe/r MepeAaHHOr0 OKHA, TP ATOM
CcOoObITHE HE YAaJIa€TCd U3 OUCepeau.

B mapamerpe mmkxc noipkeH OBITh NepenaH MOPSIKOBBIA HOMEp COOBITHS, HauuHas ¢ Hyhas. CoObITHs B odepenu
PacooXKeHbI B TOPSIIKE UX BOSHUKHOBEHHS, T.€. Y€M HOBEE COOBITHE, TeM OOJIbIIE HH/IEKC.

Ecmu s mepeaHHOTO OKHA HE ObLIa CO3/1aHa O4YepeNb COOBITHM, 00 €CIIM Ouepelb MyCTa, BO3HUKACT UCKIIFOUCHUC
HeBepHEMMHOEKC.
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