A3bik Knayc

CnpaBO4YHOE PYKOBOACTBO

Hamsamu Huknayca Bupma.
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u Anne Muxeegoil.

AndaBuTt n KogupoBKa

SA3pik Knmayc mommepskuBaer Toipko KomupoBKy UTF-8. Dta kogmpoBKa WMCHONB3yeTcs I MCXONHBIX (PaiiioB, mist
XpaHEHHS CTPOKOBBIX JAHHBIX B OIEPATHBHOM MaMATH, IUIS PaOOTHl QYyHKIWIA (ailIoBOTO BBOJA-BEIBO/IA CTAHAAPTHOM
OMOIMOTEKH, a TAKKE BO BCEX OCTAJBHBIX CITydasX.

AndaBuT s13pIKa BKIIOUAET B ceOs:
*  mpoOenbHBIE CUMBOJIBI: TPo0e, TaOymsmus, BO3BPAT KapeTKH, IEPEBO CTPOKH;
*  OyKBBI JIATHHUIIB: A-Z U a-Z;
*  OyKBBI KHpWIUINIE: A-5 1 a-1;
* apaGckue mudps: 0-9;
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CTpOKOBbIE U CUMBOJIBHBIC JINTEPAIIB B UCXOJHOM KOZIE MOTYT COAEPIKATh JIFOObIE CHMBOJIBI, IOITyCTHMBIEC B KOIUPOBKE
UTF-8, 3a uckiito4eHEM CUMBOJIOB BO3Bpara KapeTKu, IEpEBoJa CTPOKU U HYJIEBOTO CUMBOJIA.

SI3BIK Kﬂayc HC pel"PICTpO‘-IyBCTBPITeJII:HLIﬁ — T.C., INPOIIUCHBIC 6yKBI)I B KIIIOYCBBIX CJIOBAaX U I/IHCHTI/I(l)I/IKaTOan
CYUTAIOTCA OKBUBAJICHTHBIMU CTPOYHBIM.

INNekcuka

JIekceMBl s3BIKA Kﬂayc BCCTAa MOXHO OTACHATHL ApYyr OT JApyra HpO6CJ'H>HI>IMI/I CHMBOJIaMHU — HpO6eJ’IaMI/I,
Ta6yJ'IHI_II/I$IMI/I, CHUMBOJIaMHU TICPEBOJa CTPOKU U BO3BpATa KAPCTKU. HepeBo,u CTPOKHM U BO3BpAT KAPETKU pPaBHO3HAYHBI
Hp06eny U HC UMCIOT CIICIHUAJIBHOIO CUHTAKCUYCCKOTI'O 3HAYCHU, C TOM OFOBOpKOﬁ, 4TO.

*  IEepeBOX CTPOKH U BO3BPAT KAPETKH HEJOIYCTHMBI BHYTPH CTPOKOBBIX U CHMBOJIBHBIX JINTEPAJIOB;
*  IEepeBOJ CTPOKHU M BO3BPAT KAPETKHU CUUTAIOTCSI OKOHYAHHEM OTHOCTPOYHOTO KOMMEHTApHSL.
B ocranpHOM, pazOneHne HCXOAHOTO TEKCTa Ha CTPOKH OCTAETCs MOJHOCTHIO HA YCMOTPEHUE ITPOTPAMMHUCTA.

B Tex cmywasx, xorma Kiayc MoxeT pacno3HaTh JEKCEMBI OAHO3HAYHO, OTACHATh WX APYT OT Apyra MpoOeTbHBIMH
CHUMBOJIAMHU HE TpeOyeTcs.

B s3p1KE Knayc €CTh CIICAYIONINE BU/bI JICKCHUYCCKUX CIUHUIL:

*  KuroueBoe cJI0BO (3ape3epBHPOBaHHOE CIOBO) — CIIOBO, COCTOSIIEE TOMBKO N3 OYKB KHPHILIHIEI U UMEIOIIEee
crie[ManbHOE 3HaY€HHUE B CUHTAKCUCe s3blka. HekoTophie KIlloYeBbIE CIOBa MOTYT UMETh HECKOJIBKO Pa3HBIX
(hOpM-CHHOHHUMOB, HMMEIOIIMX OJMHAKOBOC 3HAYCHHE, HANpUMEp, JioBom Jobast Jwoboe WiH Lejoe
Lensle LeJHX, n T.I. [lepedeHs KIIFOUYeBIX CIIOB U X CHHOHIMOB IIPUBEAEH B COOTBETCTBYIOIIEM pa3zieie.

*  Hnentndukarop (ums) — cioBo, cocrosimiee W3 OyKB JIATHHUIBI WM KUPWUIMLBL, apaOckux mmdp u
CHMBOJIOB HW)KHETO IOJYEPKUBAHUS; TEPBBIM CHUMBOJIOM HWACHTH(HUKATOpa HE MOXET ObITh IH(pa.



WneHTndukaTopsl HUCIOJB3YIOTCS B KauecTBe MMEH NpOrpaMM M HX NapaMeTpoB, IMOANPOrpaMM M UX
[IapaMeTpOB, TUIIOB IaHHBIX, KOHCTAHT, IEPEMEHHBIX, UCKIIIOUEHUN U UX IIapaMeTPOB, IIOJIEH CTPYKTYD.

3Hak s3bIKa — OJVMH He OyKBCHHBIN U HE IU(PPOBOIH CHMBOII, JINOO KOMOWHAIIMS U3 IBYX TaKMX CHMBOJIOB. K
3HaKaM sI3bIKa OTHOCSATCS 3HAKHM apH()PMETHUCCKUX U JIOTHYCCKUX OIEpaluid, KPyTible W KBaJpaTHBIC CKOOKH,
TOYKa, IBOETOYHE, a TAKXKe JPYyTrue 3HAKH, UMEIOIUE CIIeNaIbHOEe CHHTAKCUYECKOE 3HAUCHHE.

Jlutepan — OyKBanbHOE 3HAYEHHE TOTO WJIM MHOTO THIIA JAHHBIX B MCXOAHOM Koje mporpamMmbl. ©opmarsl
JIMTEPAJIOB ONMCAHBI ISl KKIOTO U3 TUIIOB ITAHHBIX B COOTBETCTBYIOIIEM pa3Jielie.

OXHOCTPOYHBIH KOMMEHTApPHil — 000N TEKCT, HAYMHAS OT YABOCHHON KOCOM 4epThl «//» W IO KOHIIA
CTPOKH — T.€., IO ONMKalIIero CHMBOJIa IepeBoia CTPOKHU T BO3BpaTa KapeTKH.

MHOrocTpouHbIii KOMMeHTapHMii — JI000il TEKCT, HauMHasi OT KOMOWHALMM CHUMBOJIOB «/*» U JI0
Ommokaiinieil KOMOMHALMK CHMBOJIOB «* /). BIo)KeHHbIE MHOTOCTPOYHBIC KOMMEHTAPUH HE JTOITyCKaloTCs.

KniouyeBble crnoBa A3blKa

B HUXKCCIICAYIOIEM CIIMCKE KIIFOUCBLIC CJIOBA, MNEPCUYHCIICHHBIC B OJHOM CTPOKE, ABJAKOTCA CMHOHUMaMu — T.€C., B

HUCXOIHO

M TEKCTE MPOrPAMMHCT MOXKET UCIIOIb30BATh JIIOOYIO M3 MEPEUUCICHHBIX CIIOBOQOPM 10 CBOEMY YCMOTPEHHIO.

OTO MO3BOMIAET 3aMETHO, XOTSI M HE MOITHOCTBIO, NPUOIN3UTH TEKCT MIPOTrPaMMbI K HOPMaM PyCCKOTO SI3BIKA.

ITpumep:

TWIIBL

c: cTpoka;
ul, u2: ueJsee;

TIlepBBI = MaCCHMB CTPOK;
TBTOpPOM = CJOBapb LEJBIX KJIOY CUMBOJI;
TTpeTnyt = MacCCMB CJIOBapeyl MaCCUBOB CTPYKTYP

nosiel: npoOHoe;
ojie2 : JIOTUYECKOE;
OKOHUAHME KJIOU CTPOKA;

Hcnonb3oBaHue TeX WM HHBIX (OPM KIOYEBBIX CJIOB OCTa€rcs Ha YCMOTPEHHE NPOrpaMMHECTAa: KOHCTPYKIHMU
«cyoBapey MacCHMBH CTPOKa» U «CIIOBapk MaCCHMBOB CTPOK)» C TOUKU 3PEHHs CHHTakcuca sizblka Kiayc

IIOJIHOCT

bI0O JKBHBAJICHTHBI. ABTOpI)I, OJHAaKO, HaJCKOTCA, 4YTO U3 c006pa>1<eHm“1 YUTaCMOCTH KOJa OOJIBLLINHCTBO

MMpOrpaMMHUCTOB BCETAA MPCATIOUTYT BTOpOﬁ BapHUaHT.

ﬂepequb KInro4yeBbIiX CJioB

OpOCUTH

BB

BEPHYTb BEPHYTBHCHA

BX

BBEIOOD

BEIX
ha

majiblie

oms
o

npob
ecnu
ecTb

HOe IOpOOHEIE IOPOOHBIX

3aBEepUUTb

3allada

nu



ns3
NI

VHayue

VICKJIOUEHME MCKJIIIOYEHMS
VICIIOJIb3YEeTCS MCIIOJNIb3YITCHS
KaXIBM KaXIOTO KaxXIOoN
KJTIOY

KoTzma

KOHCTaHTa KOHCTAaHTH

KypC

bpaZiele]

JIOTUYECKOE JIOTMUYECKME JIOTUUECKUX
sobon Jiobas Juodoe

MaCCUB MaCCHUBH MaCCHUBOB
MOMEHT MOMEHTEl MOMEHTOB
HaroCcJIeooK

Hayajo

He

HeT

HeTy

HUUETO

oOpaTHEM

00BEeKT OOBLEKTHl ODBLEKTOB
OKOHUAHME KOHEell

oT

ommbra

[IepeMeHHas [IepPEMEeHHEEe
IIOBTOPUTH

moxa

IPaKTUKYyM

pepBaTh

porpamMMa

IPOOOJIKUTH

npouenypa

IyCcTo

pas pasa

CMMBOJI CUMBOJIE CYMBOJIOB
cJIOBapb CJIOBapM CJiOBapewn
cooflueHue

CTpOKa CTPOKM CTPOK
CTPYKTypa CTPYKTYPH CTPYKTYP
TUI TUIE

TO

Torma

TOUHOCTBb

byHKUMS

neJjioe LeJikle LIeJIBIX

LMKJIT

CTpyKTypa ucxogHoro koga

ITporpamma Ha s3bike Kiayc, a Taxxe nro0as moAnporpaMma — Ipoleaypa Wik (yHKIUS — COCTOUT U3 3aroj0BKa,
paszena ONpPEAENICHWH M COCTaBHOTO OJlOKAa HHCTPYKLMH, NPEACTABIAIONIETO COOOH TeJNo NpOrpaMMbl WM
MOATIPOTPAMMBI.

OnpepeneHne nporpammbl

3aro0BOK MPOrpaMMBbl HAYMHAETCS KIIOYEBBIM CIOBOM IPOTPaMMa, 33 KOTOPHIM CIEAYeT WACHTU(HUKATOP — UM
nporpammel. Jlajee, eciu mporpaMma NPUHHMAeT apryMEHThl KOMaHIHOW CTPOKH, B KpPYIIBIX CKOOKax Ciemyer



0OBsIBIIEHHE €JMHCTBEHHOIO NapaMeTpa, NPUHUMAeMOro IMPOrpaMMOii, KOTOPBIHA BCEra JOJDKEH OBITh ONpeieNnéH Kak
BXO/IHOM Y UMETh TUIl MACCUB CTPOK.

3aronoBok MMpOrpaMMbl 3aBEPHIACTCA 3HAKOM «; ».

nporpammMa llycras;
HayvaJio

HUYETO;
OKOHUYAaHME.

nporpaMMma 32XO (apr: MacCCUB CTPOK) ;
nepeMeHHEe
K: lLeJjoe;
p3n: crpoka = "";
HauyajJio
g xk or 0 mo mimHa (apr) -1 LMK HadaJo
BEIBECTU (P3LO, aprlx]);
p3n =" ";
KOHell;
BeiBecTHM (HC) ;
OKOHUAHUE .

Me:x 1y 3ar0JI0BKOM U TEJIOM IIPOIPaMMBI MOTYT PACIIONIararbCs OIPEC/ICHUS ICPEMEHHBIX, KOHCTAHT, TUIIOB JAHHBIX U
noanporpamm. [Ipu 3ToM Kakoe U3 onpeaesieHHiH MOXKeT 00pamaTeCs K MMEHaM, OOBSBICHHBIM BBIIIE HETO 10 TEKCTY
HCXOHOTO KOJa.

Teno mporpaMmbl IpencTaBiIseT co00W COCTaBHOW OJOK MHCTPYKIMH, KOTOPBIA JOJDKEH COIEpXaTh ONHY MM Ooiee
nHCTpyKuui Kiayc, a Takyke MOXET coziepKaTh CEKIIMU 00padOTKH UCKITIOYCHUH.

[Tocne okoHuaHus Tena TMpOrpaMMBbl JOJIKEH CIIEA0BATH 3HAK « . ».

3apauun us lNMpakTukyma

Ecmu nporpaMma ABJISICTCA PCHICHUEM 3aJadd U3 yqe6Hor0 Kypca HpaKTI/IKyMa, TO €€ 3aroJIOBOK HAYUHAETCS
KJIIOYE€BBIM CJIOBOM Bagmada, 3a KOTOPBIM CIICAYET UM pemaeMoﬁ 3aga4u, Jajie€ CJIOBO NPAaKTUKYM U UM yqe6Horo
Kypca, COACPKALICIO pelIacMyro 3a1avy. ITocne aToro Mmoxker CJICAOBATH ONPCACICHUC apT'yMCHTOB KOMaHI[HOﬁ CTPOKH
B KPYIJIbIX CKOﬁKaX, a 3aTCM 3HaAK «;».

3anava Ypokl3amaHmel npakTukyM BreomHBMKypC;
HayajJio

BeiBeCcTH ("llpuBeT, MupozmaHume!");
OKOHUAaHUE .

B mrmemneit Bepcun Kiayca takas gopma 3aronoBka HUKaK HE BIHSET HA BBHIIIOIHEHUE MPOTPAMMEBI U CIYXKHT JIUIIb
JUTS TOTO, 9TOOBI OpTraHU30BaTh PadoTy ¢ y4eOHBIMH KypcaMH B OTIIAZOYHON cpefie. B cieayrommx Bepcrsix UMsl 3a1a4u
MOXXET OBITh MCIIOIB30BAHO YISl ONIPEAEIIEHHSI KOHTEKCTa BBITIOIIHEHUS TIPOTPaMMBI, YKa3aHHs CIIEHApHs aBTOIPOBEPKH
U B IPYTUX NOAOOHBIX LIENSX.

MNMopgknioyeHne moaynen

Monynem B s3bike Kiayc Ha3pIBaeTcss UMCHOBaHHAs OMOMOTEKA, COMEpKAIIasi ONPEACICHUS TUIIOB JAHHBIX, KOHCTAHT,
MEPEMEHHBIX, MCKIIOUCHHA, Tpoueayp U GyHKiui. s monydeHus MOCTyma K 3THM ONPEACIICHHSIM HE0O0XOIUMbBIC
MOJYJTH TOJDKHBI OBITH MMOJKITIOYESHBI K IPOrpaMMe C IIOMOIIBI0 KOHCTPYKIINH MCIIOJIBLBYeTCS.

HepequL Moz(ynei/i, HCIOJIb3YCMbIX r[porpaMMoﬁ, JOJDKCH pacnojiaratbCd Cpasy II0CJIC 34arojioOBKa IIPOTrpaMMBbI;
HCCKOJIBKO HO,HO6HI)IX CIIMCKOB HE JOIYyCKArOTCH. HepequL HaA4YMHACTCsA C KIIIOUCBOI'O CJIOBA MCIIOJNBBYyeTCsT (I/IJ'II/I



T/ICHOJ'IBBYK)'I‘CFI), BCJIC/I 324 HUM YCPE3 3allATYI0 JOJIKHBI OLITH NEPECUNCIICHBI UMEHA UCIIOJIb3YEMbIX Mouyneﬁ, B KOHIIC
CITMCKa Tpe6yeTc51 3HAK «;».

nporpammMa llpumep;
MCIIOJIb 3YITCA
TepmuHan, I'paduxa, Panmiel;
Hayajo
HUYero;
OKOHYaHMeEe.

Monyne Kmayc, comepkaluii CTaHAApTHYIO OMONMOTEKY S3bIKa, HESBHO MOAKIOYACTCS K KaKIOH IMporpamme M

CYUTACTCA IMEPBBIM B CIIMCKE MCIIOJIb3YEMbIX MOHyﬂeﬁ.

B HbHemHeH BepcuM sI3bIKa HET BO3MOXKHOCTH CO37aBaTh COOCTBEHHbIE MOMynH. OQHAKO, MPOTPaMMHCTBI MOTYT
WCTIONIb30BaTh HECKOJIBKO BCTPOCHHBIX MOJIYJNICH, ONMMCaHHBIX B paszaene «BcrpoeHHas OMOIMOTEKa» HACTOSINETO
PYKOBOJICTBA.

OnpegeneHne noanporpamMmmol

B si3pike Kiayc cymiecTByer qBe pa3HOBHIHOCTH MOANPOrPaMM: MPOUEAYpbl B GyHKIUH. OHM MOJTHOCTHIO UACHTHYIHBI
BO BCEM, 32 TEM HUCKITFOYCHHEM, YTO (DYHKIHMS BO3BpAIlACT 3HAYCHHE, a MPOLeypa He BO3BpAILACT.

[MogmporpamMmmbl MOTYT OBITH OIpENeNeHBl B pa3felie ONpEeNelIeHHH OCHOBHOW IpOrpaMMBl, JHOO B pa3menax
OTIpeNieNIeHUH qPyTruX MOATIPOrPaMM C IIPOU3BOIBHBIM YPOBHEM BIIOKCHHOCTH.

3arojIoBoK npoueaypbl HAUMHACTCA KIIIOUCBBIM CJIOBOM nponenypa, 3arojloBOK (byHKIII/II/I — CJIOBOM QyHKIIMS.

Jasee cnemyer uMs TOANPOrpaMMBI M, €CIHM MOANpPOrpaMMa INPHHMMACT IapaMeTphl, IepedeHb ONpeneIeHui
MapaMeTpoB B KPYIIbIX CKOOKax. /i moamporpamm, HE NMPUHHMAONIMX HapaMeTpsl, 00S3aTeIbHO JOJDKHBI OBITH
YKa3aHbI IyCThIE KPYyIJIble CKOOKH.

3areM, TOJNIbKO Uil (DYyHKIMi, NOJDKEH CJIEAOBAaTh 3HAK « :» W HMMS THIA JAHHBIX, BO3BpaIlaeMoro (GyHKUUEH —
KIIFOYEBOE CJIOBO WM HACHTH(HKaTop. be3pIMsAHHOE OnpeaeneHne THIIa JaHHBIX B 3TOM CITydae HE JOIyCKAeTCH.

3aronoBok MOoATPOTrpaMMBbl 3aBEPIIACTCA 3HAKOM « ; ».

Paznen onpenenenuii monmnporpaMMbsl U €€ TEJIO YCTPOEHBI Tak ke, Kak y OCHOBHOM nporpammbl. [lociie okoHYaHuUs
TeJa TOATIPOTPAMMEI TOJDKEH CIIEIOBATh 3HAK « ; ».

MapameTpbl nognporpamm

B Knayce ompeneneHo Tpu pexuMma Mepeiadyd MapaMeTpoB B IMOANPOTPAMMEBIL: BXOJHBIE, BBIXOJHBIC M MPOXOTHBIC
rapaMeTphl.

3HaucHHe BXOJAHOI'0 mapamMeTpa HEIIOCPEACTBECHHO r[epez[aéTCﬂ B IIOAIIpOTrpamMmy, IJist U€ro B MOAIIPOTrpaMMe co3aaércs
JIOKaJIbHasl NepeMeHHas. Hoz[nporpaMMa MOXKET MPOU3BOJIbHBIM 06pa30M MCHATH 3HAYCHUEC BXOAHOTO IMapaMeTpa, HO
9TH U3MCHCHHS HC BBIXOOAT 3a MPCACIIbI NOAIIPOrpaMMBbI. Ilame €CJIM B KQUYC€CTBEC BXOJAHOI'O IapamMeTpa ObL1a YKa3aHa
NEPEMEHHAsA, 3BHAYCHUC 3TOHU HepeMeHHOfI II0CJIE BbIXOAA U3 MOAIIPOrpaMMBbl BCETIa OCTAHETCA TaKHUM K€, KAKUM OBLIO
TIEpEa BBI3OBOM.

B kauecTBe BXOTHBIX MMapaMEeTPOB MOXXHO yKa3bIBaTh NEPEMEHHbIC, KOHCTAHTHI, OyKBaJbHbIC 3HAYECHHS M BBIPAXKCHUS,
BKJIFOYasl BBI30OBBI (DYHKITHIA.

BBIXOOHBIM WK MIPOXOJHBIM MAPaMETPOM MOKET CITy’KUTh TOJNBKO IEPEMEHHAS MM 4acTh MEPEMEHHON — HaImpuMep,
HoJ€ CTPYKTYyphbl WM 3JIEMEHT MaccuBa. B 3ToM ciydae B moamporpaMmy nepenaércs He 3HA4E€HUE, HO CChbUIKAa Ha
nepeMeHHyro UM e€ 4dacte. Eciu moanmporpaMMa BHOCHUT U3MEHEHHE B 3HAUCHHME TAKOTO MapaMerpa, TO 3TO HOBOE
3HaueHue OyJeT MPUCBOCHO TOH MepeMEeHHOI N3 BHELIHEH 001acTH BUAMMOCTH, YTO OblIa Mepe/iaHa B TOIIporpaMMy B
KauecTBe NapamMeTpa — T.€., TAKOe [IpUCcBanBaHue OyaeT nMeTh 3(h(EKT MOcIe BBIXOA U3 HOANPOrPaMMBL.



Paznuune MCXKAY BBIXOAHBIMU W IMMPOXOAHBIMU MapaME€TpaMu COCTOUT B TOM, YTO 3HAYCHUSA IMPOXOAHBLIX IMapaMETpPOB
NEPEaA0TCA B IIOATIPOTrpaMMy 0e3 I/IBMCHGHI/Iﬁ, a 3HAYCHUA BBIXOJHBIX O6HyII${IOTC$[ TIEPE BBI3OBOM IMOANIPOTPaAMMBI.

OmnpeneneHne mapaMeTpa HaYMHAETCS KIIOYEBBIM CIOBOM BX, BEIX WINM BB ISl BXOAHBIX, BBIXOJHBIX M HPOXOIHBIX
apaMeTpoB, COOTBETCTBEHHO. KitoueBoe CIIOBO BX MOXXHO OIYCTHTh, B TaKOM ClIydae IapaMmeTp OydeT CUMTaThCs

BXOAHBIM.

Jlaﬂee CJICAYyEeT UM MnapaMeTpa WU HECKOJIBKO UMEH Yepe3 3alATyro, a 3aTéM 3HaK « :» U UM TUIla JaHHBIX. Ecnu
YKa3aHO HCCKOJIBKO UMEH napamMeTpoB, TO BCC OHHU 6yZ[yT HMCTb OZ[PIHaKOBLII}‘I PEXKUM W THUIL. HJ’I?[ OOBSBIICHHS
MnapaMeTpoB Ppas3HbIX PCKUMOB WM TUIIOB HUX OHNPCACICHUSA HYKHO PAa3ACIUTb 3HAKOM «;». I[J'ISI KaXxXaoro wus
ImapaMeTpoOB MOXKHO YKa3aTb HECKOJIBKO CHHOHUMHYHBIX I/IMéH, pa3aeinB X 3HAKOM «/».

B xadecTBe THITOB apaMeTPOB MOXKHO HCIIONB30BATh KITIOUEBBIC CJI0BA, COOTBETCTBYIOIIME MPOCTHIM THIaM Kitayca, a
TaKXKe UACHTU(PHUKATOPHI paHee OOBSBICHHBIX TUIIOB JaHHBIX. Be3bIMSHHBIC ONpPECIICHHUS THIIOB B JJAHHOM CIIydac He
JIoTycKaloTcsa. ENMHCTBEHHBIM HCKIIIOYEHHEM M3 JTOTO MpaBuia SIBISETCA OMNpeelieHue BXOIHOTO Iapamerpa
OCHOBHOH TIPOTPaMMBI, KOTOPBIH BCET/Ia TOJIKEH OBITh OOBSBICH KAK MACCUB CTPOK.

MNpenBapuTensbHoe onpepeneHne

[TpenBaputenbHOE ONpeAEIeHHe MOANPOrpaMMbI MPECTaBsieT co00il €€ 3arojoBOK, MOCIE KOTOPOro BMECTO Tela
MOAPOrpaMMbI YKa3aHO KIIIOUEBOE CJIOBO JaJbIle U 3HAK « ;).

byHxums mMogadyHkuusd (a, ©6: uejoe): npobBHOe; Iajblie;

Ecnu B HCXOZHOM KOJ€E JJTaHO TAaKOE€ MpPEIBApUTENBHOE ONPEAEICHUE, TO B TOH ke 001acTH BUANMOCTH HIDKE TI0 TEKCTY
JIOJDKHO PAacIoNararbesi MOJHOE OMPENeNICHUE 3TON MOMIpPOrpaMMBI, BKIIOYas €€ TEIo, MPUIEM 3aroloBOK JOIDKCH
TOYHO COBMAJATh C 3ar0OJIOBKOM B NPEABAPUTEIHLHOM OIPEICIICHHN.

[IpenBaputensHOE OMpeeeHne UCTIONB3YETCS B T€X CIydasx, KOTIa HECKOIBKO MOAMPOrpaMM JOJKHBI BBI3BIBAThH APYT
JIpyTa peKypCUBHO.

Mpumepbl

npouenypa nycrasl();
HauyajJio

HUYETO;
OKOHUAHUE;

byHKUMSA CUHYC (X: Opo6GHOe) : nmpobHoe;
HadgaJio

BEPHYTL Sin(x);
OKOHUYAaHME;

byHKLMSA KOPEeHb (BX X: OpOOHOE; BHIX pe3: OpoOHOE) : JIOTMYECKOe;
HaygaJo
eciim x < 0 TO BEpPHYTH HeET;

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

T, B: lleJjioe;
KOHell;

byHKUMSA TUk (x, y: uejyioe) : Touka;
nepeMeHHasa

T: Touka;
HadajJo



BEPHYTbE T;
OKOHUYaHMne;

npouenypa NOOBMHYTH (BB T: Touka; BX OX, Oy: lLieJjoe);
Hayajo
T.T += Ox;

T.B +t= 1Oy,
OKOHYAaHME;
npouenypa Hnepsasd(); najible;

npouenypa BTopas();
HayvaJo

nepsas () ;
OKOHUAHUE;

npouenypa nepsasl();
Hayaso

BTOpasa(); // 3mech OymeT OeCKOHeUHAs PEKypCuUs
OKOHUAHME ;

O6bnacTtu BMAMMOCTH

Kaxmoif moamporpamme, a Takke OCHOBHOW IPOTrpaMMe, COOTBETCTBYET CBOSI 0OIACTh BHIUMOCTH HACHTH(PHKATOPOB.
B nmpenenax omHOW 001acTH BUIUMOCTH UMEHA JIOJDKHBI OBITh YHUKAIBHBI — T.€., HA OJJHO UMS HE MOXKET COBIIAJIaTh C
JIPyTUM UMEHEM, OOBSBICHHBIM B TOW e 00JaCTH BUAUMOCTH. Peructp OyKB B MMEHAX HE YYMTHIBAETCS — T.€., CIIOBA
mmMst, UMS U VIMsT CUMTAIOTCS COBITAJAOIIIUMU.

OO0nacte BHUAMMOCTH IOAIPOTPAMMBI SBISCTCS BIOKCHHOH IO OTHOIICHHIO K OCHOBHOH WporpaMMe WM K
00BEeMITIOIIEH TOANPOrpaMMe, B KOTOPOH OHa onpezescHa. ViMeHa, 0ObsBICHHBIC BO BIOKCHHON 00JACTH BHIUMOCTH,
MOTYT COBIIaJIaTh C UMCHAMH, OOBSBJICHHBIMH B 00OBEMITIOIHX 00JACTAX BUIMMOCTH, HO HE APYT C IPYTOM.

K obmacta BUOIMOCTH OCHOBHOW TIPOTPaMMBI OTHOCSTCS:
*  Ums mporpammsl,
* Mg BXOTHOTO MapaMeTpa MporpaMMBl, €CJIM OH OOBSBIICH;
*  Bce nmena, 00bsBIEHHBIE B 007IaCTH OIIPEACICHUH IPOTPaMMBI.

Ilo aHaJIOruu, K obmactu BUAUMOCTU MOANPOTrpaMMbl OTHOCATCA UM MOANPOTrpaMMbl, UMCHaA eé napaMeTpoB U BCC

JIOKQJIbHO OOBSIBIICHHBIE UMEHA.

Takum 00pa3oM, HMMS TNOANPOrpaMMBI NPHHAMICKHUT cpasy IByM OONacTsIM BHAMMOCTH — TOW, B KOTOPOH
noAnporpaMma oObsIBIICHa, M cBoel coOcTBeHHOH. Ciie1oBaTeIbHO, MMS TOIIPOTPaMMBI JIOJDKHO OBITh YHHKAJIBHO B
o0eux 3TUX 0071acTAX.

ITpu oOpareHny K HACHTH(PHUKATOPY B NCXOTHOM KOJZIE TPOTPAMMBI UMsI pa3pemIaeTest Mo CISIYIONINM NIPABUIIaAM:

° BrinonHseTcs MOMCK UMEHU B JIOKAJILHOH 001acTh BUAUMOCTHU, CpECAN TCX I/IMéH, 4yTO OOBSBICHKI BEIIIC 1O
TCKCTY UCXOAHOTO KOAA,

*  Ecnu ums He HalIeHO, TO BBIMOJTHAETCS MOUCK BBIIIE MO TEKCTY BO BCEX OOBEMITIOIINX 00IACTIX BUIUMOCTH,
IO TIOPSAKY U3HYTPH HAPYKY;

WHbIMH clTOBaMH, B KOXKIOH 00JaCTH BUAMMOCTH BHIHBI €€ COOCTBEHHBIE HMEHA, a TaK)Ke BCE MMEHA U3 00BEMITIONINX
o0nacTell BHIAMMOCTH, CCJIM OHH HE OBUIM MEPEKPBHITHI COOCTBEHHBIMHU. ECIM BO BIIOKCHHOW O00JACTH BHIUMOCTH
O0OBSIBICHO MMS, COBMAJAIOIIee ¢ MMEHEM W3 BHEUIHEW 00IacTH BHUAMMOCTH, TO oOpamieHHne K IocieaHeMy OyneT
HEBO3MOXKHO, T.K. JIOKQJIbHBIA UACHTH(PHUKATOP CKPBIBACT 3a COOOI BHEITHHH.



HmeHa, 00bsBICHHBIE BO BIOKEHHBIX 00JaCTSIX BUAUMOCTH, HUKOTa HE BUIHBI U3 00BEMITIOIINX 00IaCTeMH.

Monynu, MOoIKIIoYaeMble ¢ TIOMOIIBI0 KOHCTPYKINN MCNOJNBSyeTCsI, CTAHOBATCS BHEITHUMH 00JacTIMH BUAUMOCTH
MO0 OTHOIICHUIO K OCHOBHOM mporpamme. Eciu niaeHTU(UKATOp HEe HAWICH B MpeAeiax MPOrpaMMbl, TO BBIMOIHSICTCS
MOKCK B KaXKJIOM U3 MOAKIIOYEHHBIX MOJIYJIEH MO MOPSAKY OT KOHIIa K Hadyajly CITUCKa.

Monyne Knayc, comepKalluii CTaHZAPTHYIO OMONHOTEKY sI3BIKA, HESBHO IOTKIIOYAETCA K JIO00W mporpaMMe M
SIBJISIETCS TIEPBBIM B CIIMCKE MOJKIFOYEHHBIX MOyl — T.€., IOUCK UMEH BBINOIHAETCA B HEM B MOCIIEAHIOI0 OYEPEb,
€CIi UMsI He OBLJIO HAICHO HY B OTHOM U3 SIBHO TTOJKITIOUEHHBIX MOIYIICH.

OnpenenexHun

I'moGanbHbIEe ONpeAeeHys TUIIOB JaHHBIX, KOHCTAHT M NEPEMEHHBIX Pa3MEIaroTCs pa3zielsie onpeieeHuid OCHOBHOU
MIpOTpaMMbl — MEXKIy €€ 3aroJIOBKOM M HayajoM COCTaBHOTO OJ0Ka MHCTPYKIMH. Takue ompeneneHus mpuHAIIekKaT
mo0anpHON 00acTH BUAMMOCTH, T.€., OHH BHIHBI B TEJIE€ OCHOBHOH MpPOrpaMMbI, a TAaKKE BO BCEX BIIOKEHHBIX
o0nacTsaX BUAMMOCTH — B MPOLEAYpax M (GPYHKIHUAX, — €CJIN HE TIEPEKPHITHl B HUX JOKAJIbHBIMU OIPEICIICHUSMHI.

Jlrobast moamporpaMmMa UMEeT COOCTBEHHBIN pa3/iell ONpeIesICHU MexIy ¢€ 3aroJOBKOM U TEJIOM, B KOTOPOM TaKKe
MOFyT 6I)ITI) onpe,ueneHLI THIIBI, KOHCTAHThI U HepeMeHHbIe. 3TI/I OHpe}IeHeHI/IH ABJIAKOTCA JJOKAJBbHBIMHA IO OTHOILLICHUIO
K MOANPOrpaMMe — T.€., OHH BHIHBI TOJBKO B HEH, a TaK)Ke BO BIOKCHHBIX B HE€ MOAMPOrpaMmax, HO HE BHIHBI U3
00BEMITIOIINX 00IaCTEN BUINMOCTH.

Bo Bcex ciydasix BUIHBI TOJBKO T€ OIIPEAEIECHHs, KOTOphIe ObUIM JaHbI BBILIE 10 TEKCTY MCXOIHOro Kona. [nobanbHas
NepeMeHHasi MM KOHCTaHTa, 0OBSBICHHAS TIOCIIE MTOANPOrPaMMBbI, He OyAeT BUAHA BHYTPH ATOW TTOIIPOrPaMMBI.

nporpamma llpumep;
U MOMTUN = MACCUB LIEJIBIX;
KOHCTaHTa [Im = 3.1415926;
nepeMeHHasa MT: MOMTHUII;
HayvaJo
HUUYETO;
OKOHUAHME .

OnpepeneHunsa Tunos

Cekiyst ompeneNieHuii THUIIOB JIOJDKHA PACIoNararbCsi B pasjielie OMPEACNCHUI MpPOrpaMMbl WM TMOANPOTPaMMBL.
Cekiyst HAYMHAETCS KITFOYEBBIM CIIOBOM THMII MJTH THIIBL, 32 KOTOPBIM CJIEAYET OHO MM HECKOIBKO OOBSIBICHNHN THITOB.
Takux cekuuii B paszene oOnpereNeHUH MOXXET OBITh CKOJIBKO YIOJHO, OHM MOTYT OBITh PAcIOJIOKEHBI MOAPSA] WU
BIIEPEMEKKY C IPYTUMH CEKLIUSMH U TOAIPOrpaMMaMHu.

OObsBICHUE THUIIA HAYUHAETCS C I/IZ[GHTI/I(I)I/IKaTOpa (I/IJ'II/I HCCKOJIbBKUX I/I,Z[GHTI/I(i)I/IKaTOPOB, paBI[CJ'IéHHLIX 3HaKOM ((/»), 3a
KOTOPBIMU CJICAYCT 3HAK «=», 4 34 HUM — OIPCACICHUEC THIIA. OHpe}IeJ’IeHI/IeM MOXET CIYXUTH KIIHOYCBOEC CJIOBO,
0603HaanHH€e HpOCTOﬁ THII JAaHHBIX, HHGHTH@HK&TOp paHee OOBSIBIIEHHOTO THHa,HH6O OIIPCACIICHUE COCTABHOI'O
TUIla — MacCCUBa, CJI0Baps WJIN CTPYKTYPHI. ITocne kaxmoro OIMPCACIICHUA JOJLKCH CIICJOBATDh 3HAK « ;7 ».

nporpamma llpumMmep;
TWIIE
o4 = ueJgoe;
042 = 14;
MY = MacCCUB LIEJHX;
MCTp = MaccuB CTPYKTYP
nl, n2: uesioe;
n3: cTpoka;
OKOHUYAaHME;



Ha4vajJio
HU4eIro,
OKOHUaHMe.

Takue onpeaencHUs TUIIOB MOXXKHO HCIIOJB30BATh MPU OOBSBICHUM TEPEMCHHBIX, JICMEHTOB MAaCCHBOB M CIIOBapeH,
MOJICH CTPYKTYp, MapaMeTpOB MOAMPOrpaMM U BO3BpAIaeMbIX 3HaueHWH (QyHKImA. [TapaMeTpbl HCKIIOUEHHH MOTYT
HUMETH TOJIBKO MPOCTOH THII, 0003HAYAEMBIN KIIFOUEBBIM CJIOBOM SI3BIKA.

OObsBICHUE THUIIOB, UMCIOMIUX PA3JINYHBIC MMCHA, HO 3KBHUBAJCHTHBIC ONPCACIICHUSA, 3a4aCTyI0 HCIIOJIB3YCTCA I
YIAydYlICHUA YUTAEMOCTHU UCXOAHOT'0 KOJa IMPOTrpaMMBlI.

Ecnu B 00bsIBIEHHM THIA JAHHBIX yKa3aHO HECKOJIbKO MACHTHU(UKATOPOB 4epe3 «/», TO BCe AT HACHTH()UKATOPHI
SIBIISTIOTCSL CHHOHAMAMH, T.€. B UCXOIHOM KOJIC JIJIsl YITYUIICHUST YUTAEMOCTH MOXKET MUCIIOJIB30BaThCS JTI000M U3 HUX, HA
YCMOTpEHHE IIPOrpaMMUCTA.

nporpamMa llpumep;
T
Touka/Touek = CTPYKTypa
X: IOpobHOe;
y: IpobHOe;
OKOHUYAHNE;
[IepeMeHHbe
T: Touka;
MT: Maccup Touek;
HayvaJo
HUYETO;
OKOHYaHMe.

CHHTaKCHC OTIpeeNIeHH A COCTaBHBIX THIIOB MOAPOOHO OIMCaH B pasiese THIBI JaHHBIX.

OnpeneneHnNs KOHCTaHT

Koncranra TMPEACTABIIACT co00l MMEHOBAaHHOE 3HAQYCHHUEC, KOTOPOE€ OIPEACTIACTCA NPU KOMIWIALNUU W HE MOXKET
MCHSATBCA B IPOLECCE BLINIOJIHCHHUA HTPOrpaMMBbl. KoncTanTEl He wHMEIOT APYToro CMbICJId, KpPOME YIyUIICHUS
YUTACMOCTHU UCXOAHOT'O KOa MPOrpaMMBbl.

Cexuus ompeesieHHil KOHCTAaHT JOJDKHA pacIiojliaraThCsl B paszieNie ONpelesIeHH MporpaMMbl WM TTOIIPOTPaMMBL.
Cekiysi HAUMHACTCS KITIOYEBBIM CIIOBOM KOHCTAaHTa WIM KOHCTAHTEI, 32 KOTOPBIM CJIEAYET OfHO MJIM HECKOJIBKO
OOBsiBIIEHUH KOHCTAHT. TakuX CeKIMH B pas3jesie ONpeniesieHMH MOXKET OBITh CKOJNIBKO YTOJHO, OHH MOTYT OBITH
PacTIONOKEHBI MOAPS UIH BIIEPEMEXKKY C IPYTUMH CEKIIUSIMH U IIOAIPOTpaMMaMH.

OObsBICHUE KOHCTAHTHI HAYMHAETCS C I/II[CHTI/I(I)I/IKEITOPB (I/IJ'II/I HCCKOJIbBKUX I/I,EleHTI/I(i)I/IKaTOPOB, paSZ[eHéHHLIX 3HaKOM
«/»), 3a KOTOPBIM CJICAYCT 3HAK «=)», a 34 HUM — 6yKBaJ'IBHO€ 3HA4YCHUEC, UMs paHEC OHpCﬂCJ’IéHHOﬁ KOHCTAHTHBI HUJIN
BBIPAXCHHEC. Tlocne xaxxmoro OIPCACICHUA TOJDKCH CIICI0BATh 3HAK « ; ».

Ecmm JJI1 KOHCTAHTBI YKa3aHO HECKOJIBKO UMEH quepes ((/)), TO BCC 3THU UMCHA ABJIAOTCA CHHOHHMMAaMH, T.C. B HCXOOAHOM
KOAC IJIA YIYUIICHUSA YUTAEMOCTH MOXKET UCIIOJIb30BaThCA r000€e u3 HUX, HA YCMOTPECHHUE ITPOrpaMMHUCTa.

Tun KOHCTAHTBI MOXET OBITh YKa3zaH SIBHO — JJId 9TOTO IOCJIC MMCHU KOHCTAHTBI M IMEPE 3HAKOM «=)» HNOJIKCH
CJICAOBATh 3HAK «:», a 3@ HUM — UM TUIIA WK €ro ONpCACICHUC. I[J'ISI KOHCTAHT COCTAaBHBIX TUIIOB SIBHOC YKa3aHUEC
THIIA SIBJISICTCS 00S3aTEIIbHBIM.

ECJ’II/I THUII KOHCTAHTBI HEC yKa3aH SIBHO, OH OHpe[leﬂﬂeTCﬂ UCxXoad u3 Tuiia yKa3aHHOF0 6yKBaJ'II>HOFO 3HAQUYCHUA HUIIN
BBIp@KCHHUS. B 3TOM ciydae, Hampumep, eciid TpeOyeTcs OOBSIBHTH KOHCTAHTY — APOOHOE YHCIO CO 3HAYCHHEM,
PaBHBIM E€IMHUIIE, TO OyKBAJIbHOE 3HAUYCHHE JOJDKHO OBITH CIIEIHANBHO YKa3aHo Kak apooHoe: 1.0 wim 130.

Ecnu onpeneneHneM KOHCTAHTHI CIY)KUT BBIp@KEHHE, TO 3TO BBIPAKEHHE JODKHO OBITH BBIYMCIMMO Ha JTare
KOMITWIAMA — T.€., OHO HE MOXET COAEp)KaTh WHBIX OIEpaHJOB, KpoMe OyKBaJbHBIX 3HAYCHUH M MMEH paHee
OOBSIBIICHHBIX KOHCTAHT. OOpaleH s K IEPEMEHHBIM M BbI30BbI (PYHKIIUI B TAKOM BBIPOKEHUH HEJIOMYCTHMBI.



nporpaMmma llpumep;

TIATI
Touka = CTPyKTypa

T, B: lLleJioe;

OKOHYAaHME;

KOHCTAaHTH
ueseliHysns = 0;
npobueiHyns = 0.0;
Heunucyio = 0 / 0;
BeckoneuHocTs = 1 / 0;
M = 3.1415926;
npaMonyros = I / 2;
T: Touka = {r = 10, B = 20};

Hayajo
HUUETO;

OKOHYAaHNE .

OnpeaeneHns nepeMeHHbIX

[TepemenHas mpeacTapisieT cO00 UMEHOBAaHHOE 3HAUYEHHE MPOCTOrO MIIM COCTABHOTO THIIA, KOTOPOE MOXKET MEHSTHCS
B IIPOLIECCE BBIIIOIHEHHS IIporpaMMbl. HadanbHOe 3Ha4eHNe IEpeMEHHOW MOXKET OBITh yKa3aHO IpH 00bsBiIeHNH. Ecin
OHO HE YKa3aHO, TO IPH BXOJE€ B 00IAacCTh BUAMMOCTH IIEpEMEHHAs MOJIydYaeT HyJeBOe HadaJlbHOE 3HAUYEHHE, KaK 3TO
OIMHKCAHO B pazzene THIbI JaHHBIX.

JIJ'ISI MEPEMEHHBIX COCTABHLIX THUITOB HAYAJIbHOC 3HAYCHUEC HC MOXET OBITh YKasaHo.

Cexkiust onpenesieHHi epeMEHHBIX JOJDKHA PacIioyiarathCsi B paszeie ONpeeseHNi IPorpaMMBbl WIIN TTOATIPOTPAMMEL.
Cekuus HauMHAETCS KIIOUEBBIM CIIOBOM MepeMeHHasi Ui IePeMeHHEIe, 32 KOTOPBIM CIIEAYET OJHO UIH HECKOIBKO
OOBsIBICHUN TEPEMEHHBIX. TaKMX CEKIUH B pa3ziesie ONpEAeNCHUI MOXET OBITh CKOJIBKO YTOAHO, OHH MOTYT OBITh
PAacIONOXKEHBI TTOAPS WM BIEPEMEKKY C APYTUMH CEKIUAMH U MTOANPOTpAMMaMH.

OObsBICHUE nepeMeHHoi/i HauYWuHACTCA C I/I)IeHTI/I(l)I/IKaTOpa nin CIIMCKa I/IZ[eHTI/I(i)I/IKaTopOB, MEPCUNCIICHHBIX YCPE3
3alATYI0O — TaK MOXHO 00BSIBUTH HECKOJIBKO OTHOTUITHBIX NEPEMCHHBIX. Ka)KZ[BIﬁ u3 I/I}Z[CHTI/I(bI/IKaTOpOB B CIIMCKC
MOXET UMETHh HECKOJIbKO CHHOHUMOB, IIEPEUNCICHHBIX Y€PE3 (</>). 3arem CJIEAYET 3HAK «:», a 3@ HUM — OIIPEACIICHUE
THIIA HepeMeHHOﬁ. Tlocite »TOr0 MOXKET OBITH YKa3aH 3HaK «=» M Ha4YaJIbHOC 3HAYCHUC. Kaxcz[oe 00bSBIIEHHE
3aBEPHIACTCA 3HAKOM « ; ».

Ecnu nist nepeMeHHO# yKa3aHO HECKOJIBKO UMEH depe3 «/», TO Bce 3TH MMEHa SBJISIOTCSI CHHOHUMAaMH, T.€. B HCXOIHOM
KOZie ISl yNydIIeHHs YUTaeMOCTH MOXKET HCIIONb30BaThcs JIFO00E M3 HMX, HA yCMOTpeHHe mporpammucta. Ciemyer
UMEThb B BHIY, YTO MMEHA, IIEPEYHCIICHHBIC 4Yepe3 «/», SBISIOTCS MMEHaMH OJHOW M TOH ke NMEepeMEeHHOH, a Ipu
MEPEUNCIICHUN UMEH Yepe3 3aIsITyI0 CO3Aal0TCS HECKOJIBKO MEPEMEHHBIX, KaKIast U3 KOTOPBIX MOKET UMETh HECKOJIBKO
CHHOHUMHYHBIX UMEH.

B kauectBe OIIPEACIICHNUA THIIa AOITYCKACTCsA OAHO M3 KIKOYEBBIX CJIOB IHPOCTBIX THIIOB, I/I,I[GHTI/I(i)I/IKaTop paHee
OOBSBIIEHHOTO THIIA, 11100 OE3LIMSIHHOE OIPCACIICHUC COCTAaBHOI'O THUIIA.

HauanbHoe 3HaueHUE TOHKHO OBITH JTHOO 6yKBa.HI:.HBIM, mbo BBIPAXXCHHUEM, BBIYUCIMMBIM Ha OTal€ KOMIUJIALIUU —
T. €., B 9TOM BBIPA)XCHUN MOXHO HCIOJIB30BaTh TOJIBKO 6yKBaJIbHBIe 3HAYCHUSA U KOHCTAHThI, & TEPEMEHHBIE U BBI3OBBI
q)yHKLII/Ii/‘I HE NOITYCKAaroTCs. Ecmm OJHOBPEMCHHO OOBSBIIIIOTCS HECKOJIBKO MNEPEMCHHBIX 4Y€pe3 3allATyr0, TO BCE OHU
MoJIy4yar OAMHAKOBbIC HAYaJIbHbIC 3HAYCHU .

OcoObIM cityuaeM SIBJISIETCSI OOBSIBICHUE TIEPEMEHHOW B MHCTPYKIMH IIepexBara UCKIIOYeHUs] KOrha. . .Torga. B
9TOM CJIyYae CUMTAETCs, YTO IepPEeMEHHas OTHOCHUTCS K Onmkaiimeid oObemuttomeil 00JacTH BHAMMOCTH — T.€., K
pazzeny onpeneneHnil Toil oAmpOrpaMMBl, KOTOpasi COAEPKUT MHCTPYKIHIO TiepexBara. OHaKo, oOpalieHue K Takoi
MEepPEMEHHOI BO3MOKHO TOJIBKO B MpeesiaX HHCTPYKLIUH ITepexXBaTa UCKIIOUEHHs, B KOTOPOH OHa 00bsBIICHA.



nporpamMa llpuMep;
T
KOMIIJIEKCHOE = CTPYyKTypa
Io: OpobHoe;
M: IOpoOHOe;
OKOHYAaHME;
[IeEpEMEeHHEIEe
cTp: cTpoka = "HoBasa cTpoka";
H, M: Lejioe = 1;
K: KOMIIJIEKCHOE;
TOUKM/TOYEK: CJIOBAPb CTPYKTYP
X, y: IOpoOHoe;
OKOHYaHMe KJI0Y CTpoKa;
HadgaJio
HUYETO;
OKOHUYAaHMeEe.

OnpepeneHns UCKNIOYEHUN

BemsiBarotiee HCKITIOUEHHE TIPEICTABISIET COOOM CIEIMAIbHBI MMEHOBAHHBIN OOBEKT, KOTOPBIN co3AaéTcs IS TOTO,
4TOOBI TIpepBaTh MOCIENOBATENFHOCTh BBIITOJHEHUS IMPOTPAMMBI B CIIydae BO3HHKHOBECHHS HEINTAaTHOW CHUTyallld H
3aJIefiCTBOBATH CPEICTBAa 00PAOOTKH OIMIMOOK.

Cexkuyst onpeiesieHUI UCKIIIOUEHUH TOJDKHA PaclionaraTbCs B paszienie ONpeaeaeHUH NporpaMMbl WM HOAIPOTPaMMBI.
Cexnus HauMHAETCS KIFOUEBBIM CIIOBOM MCKJIIOUEHME TN MCKIIYEHMSI, 32 KOTOPBIM CIIEAYET OJHO WM HECKOIBKO
00BsiBIIEHUH HCKIIOYeHHH. Takux CeKIuil B pa3jesie OmnpenesieHHH MOXET OBIThb CKOJIIBKO YTOJHO, OHH MOTYT OBITH
PacTIoNIOAKEHBI MOAPS UK BIEPEMEXKY C IPYTUMH CEKIUSAMU U MOANPOrpaMMaMH.

OObsiBJICHUE MCKITIOUEHHs HAaYMHAETCs ¢ MIaeHTHU(UKaropa. Jlanee, eciii MCKIIOYEHHE MPUHUMAET MapamMeTphl, TO UX
oTIpenieNIeHus TOJDKHBI OBITh YKa3aHBI B KPYIIIBIX CKOOKaX. 3aTeM MOXKET CIIeOBaTh KIOUEBOE CIIOBO cooBumeHne, a 3a
HUM TEKCT COOOIICHUs 00 OImMOKe — OYKBaJbHOC 3HAYCHUE WJIM BBIpAKEHUE CTPOKOBOTO THma. Kaxkmoe oObsBICHHE
3aBEPLIACTCS 3HAKOM « ; .

nporpamMma llpumep;
VCKJIIOUEHY S

Oumbkal ;

Oumbxa?2 coobumeHue "Bropas oumbxa";

OumbxaBTekcTe (CTp, CMMB: Lejioe; uToHeTak: cTpoka)

coobumeHue "Oumbka B CTpPOke % (CTp), CMMBOJ % (CcuMB) . % (uroHeTax)";

HaygaJo

oumBbra OmmbxaBTexcte (5, 10, "lponymeHa 3amnsaras.");

OKOHUYaHMue.

[TapameTpsI HCKITFOUCHUH OOBSABIIIOTCS IO TEM XK€ MPaBHIIaM, YTO U MApaMETPhI MOATIPOTPAaMM, C IBYMSI OTOBOPKaMH:
*  OHHU MOTYT OBITh TOJBKO MPOCTHIX THIIOB;
*  OHHU MOTYT OBITH TOJIBKO BXOAHBIMH.

Ecmu Ttekct COO6H.[€HI/I$I 00 omubke He YKa3aH B OHNPCACICHUN HCKIIOYCHHSA, €0 MOKHO YKa3aTb HPU CO3JaHHUHU
uckimoueHus. Eciou on He YKa3aH U TaM, TO B Ka4Y€CTBC COO6H1€HI/I$I 00 omnodke HCIOJIB3YCTCA UM UCKIIFOUYCHUA.

Ecnu uckimoueHne nMeeT napaMeTpbl, TO TEKCT COOOIIEHHUS] MOXKET COJepKaTh crielin(UKaTopbl Buaa % (MMs1) , TIe uMs
— WM TapaMeTpa UckiodeHus. [Ipu co3manny NCKITIOUeHNsT Takue Crenu(uKaTopsl OyayT 3aMeHEHBI Ha CTPOKOBBIC
MpeCTaBICHUS 3HAYCHUH MapaMeTpoB.



Tunbl AaHHbLIX

NpuBegeHve TUNOB

3HayeHUs] MPOCTHIX THUIIOB MOXKHO NpeoOpa3oBBIBaTH B JpYrHe NpPOCThIE THIBL. B OONBIIMHCTBE CIydaeB Takoe
npeoOpa3oBaHue JIOKHO OBITh BBIOJHEHO SBHO. JIJIsi 3TOr0 MCHOJNIB3YeTCs KOHCTPYKIMS TIPUBEACHUS THIA, KOTOPast
3aMMCBHIBAaCTCS KaK KJIIOYEBOE CIOBO — MM THIMA JAaHHBIX, 32 KOTOPBIM B KPYINIBIX CKOOKaX YKa3bIBAE€TCS HCXOIHOE
3HAUCHNE WM BBIpaKCHME. Takas KOHCTPYKIHS KOHBEPTUPYET MCXOAHOE 3HAYEHHE B YKa3aHHBIA THI, a €CIU 3TO
HEBO3MOXKHO, CO3aETCsl NCKIIIOUCHHE.

IepeMeHHBEe
n: mgpobHoe = 123.45;
u: uejoe = 10;
c: cTpoka = "yes";
JI: JIOTMYECKOEe;

Hauajso
g := jormueckoe(c); // n = nma
c := crpoxka (u) ; // c "o"
u := ugenoe (1) ; // u = 123
o o= 1; // m = 123.0 (HesBHOe mnpeobpaszoBaHue)
o := gpobuoe ("Ky"); // uckiwouenme OumbraKoHBepTauum
OKOHUAHME;

Hpeo6pa3OBaHHe TUIOB TaHHBIX BBITMIOJHACTCA 110 IMpaBUjiaM, OTTMCAHHBIM HUXKC JIA KaXKAO0T0 U3 MPOCTHIX TUITOB.
HesiBHOE mpeoOpazoBaHue DOITyCKaeTcs B ABYX CIIydasx:

*  mpu npeoOpa3oBaHUM CHMBOJIA B CTPOKY, HO HE HA000pOT;

*  IIpH npeoOpa30oBaHUU LIEJTOT0 YHCia B JPOoOHOE YHCII0, HO HE HA000POT.

B HBIHEnIHE! BepcuM SA3bIKa U MPUBEICHUS THIA HE JIOITyCKAETCsl MCIOJIb30BaTh MMEHA paHee OOBSIBICHHBIX THIIOB
JIAaHHBIX — JOMyCTUMBI TOJIBKO KIIIOUEBBIE CJIOBA MPOCTBIX THMOB. Kpome Toro, He nomyckaercs sSBHOE IMpPUBEACHUE
COCTaBHBIX TUIIOB, XOTSI B HEKOTOPBIX CIIydasX BOZMOXKHO HEsSIBHOE NpeoOpazoBaHHUe.

MNMpocTble TnnbI

CumBon

IlepemeHHass CUMBONBHOTO THUHA coAepkUT kommoWHT HOHukom B ¢opmare 32-GMTHOrO Ieyoro yucia 0a3 3HaKa.
HyneBble 3HaueHUS TOITYCKAIOTCA.

CuHmakcuc

IepeMeHHBe
nl: cuMBOJ;
I2: MacCHuB CHUMBOJIOB;

KimroueBEIe cll0Ba CMMBOJI I CMMBOJIOB IIOJIHOCTBIO SKBHBAJICHTHBI H B3aUMO3aMCHICMEL.

dopmam numepasna
‘X! // cumvBos B komupoBke UTF-8, 3akKJIOUEHHBIM B OOUHOUHBEIE arnocCTpOb
W2A // xom cuMBOoJila B dopmMaTe 16-pPUUHOTO LEJIOTO uYMcCia

#2A // xom cuMmBoJia B bopmMaTe 16-pUUHOTO LEJIOTO uYMcCiia



HavyanbHoe 3HayeHue

CumBo ¢ HYJIEBBIM KOIOM.

lMpeobpa3zoeaHue munoe

HpI/I TIPUBEACHNUH K LEJIOYUCIICHHOMY THUITY BO3BPAIACT YUCIICHHOE 3HAYCHNE KOAa CUMBOJIA.

IIpu npuBeneHUM K CTPOKE BO3BpALIAET CTPOKY, COAEpXKAILyl0 ofauH cumBoa B kogupoBke UTF-8, 3a uckitoueHuem
HYJEBOTO 3HAUCHUs, KOTOPOE MPUBOAUTCS K IMyCTOH CTPOKE.

CTtpoka

HCpeMeHHaﬂ CTPOKOBOI'O THIIA COACPIKHUT IMOCICAOBATCIBHOCTh CMMBOJIOB B KOAUPOBKC UTEF-8. CTpOKa MOKET OBITh
HYCTOﬁ, T.€. HC COACPIKATh HU OAHOT'O CUMBOIJIA. HyJ'IGBBIe CHUMBOIJIbI B CTPOKC HC JOITYCKArOTCA.

CuHmakcuc

nepeMeHHLe
nl: cTpoka;
I2: MacCCUB CTPOK;

Hayajo

ol := "AEBI'";

BuBecTr (1l [2]); // ©ymer BuBemeHo "B", T.k. OYKBH KUPUJUIMLE 3aHMMaT 2 6anTa
OKOHUYAHME .

KiroueBrle ciioBa CTPOKa 1 CTPOK ITOJIHOCTbIO S5KBUBAJICHTHBI U B3AUMO3aMCHSICMBI.

B ucxogHOM Kofe mporpamMMbl AL OOpalleHHss K CHMBOJIY B CTPOKE HYKHO yKa3aTh IEJOYMCICHHBIH HWHAEKC B
KBaJIPaTHBIX CKOOKax MOCIE€ MMEHH CTPOKOBOM IIEPEMEHHOH. ODTOT HWHIEKC O3Ha4aeT HoMmep OaiiTa B CTpOKE,
COOTBETCTBYIOIINI Havyay TpeOyemoro cumBoa. I1epBblil CHMBOJ B CTPOKE HAYMHAETCS ¢ HyJEBOTo Oaiira.

Takoe oOpaiiieHre K CHMBOJIY B CTPOKE JOMYCTUMO TOJNBKO [yt uTeHust. J{jis MoaudHKalud CHMBOJIOB B CTPOKE MOXKHO
MCTIONB30BaTh (DYHKIIUH CTAaHAAPTHONH OMOIHOTEKH.

dopmam numepasna

" // mycTas cTpoka

"123a6B" // THOCIemoBaTeJIbHOCTL CHMMBOJIOB, SaKJIOUEHHAd B KaBLUKU
"123""a6B" // nna moBaBiieHMS B CTPOKY CMMBOJIA " €U0 HYXHO yIOBOMUTH
"UHA1N20N42#0A // TOCJenoBaTEeJbHOCTL 16-PUUHEIX KONOB CMMBOJIOB C KaBHUYUKAaMM B Haudajle

"123"#20"a6B"N0A // CHMMBOJIBI B KaBBUKAX M KOIB MOXHO KOMOMHUPOBATH

HavyanbHoe 3HayeHue

Ilycras crpoxka.

lMpeobpa3zoeaHue munoe

[Ipn mpuBeaeHNN K IENOMY WM IPOOHOMY YHCITY BBITOIHSIETCS IPe0oOpa30BaHNe U3 TEKCTOBOTO MPEACTABICHUS YHCIIA,
1P OIIMOKaX BO3HUKAET HCKIIIOUeHNE OumbkaKoHBepTaumm.

[Tpn npuBeIEHNN K MOMEHTY BBITIOJIHIETCS TIPEOOPa30BaHUE U3 CTAHJAPTHOTO TEKCTOBOT'O NMPEACTABICHUS AaThl H/WIN
BpPEMEHH, IIpH OIINOKaX BO3HUKAET UCKII0YeHNEe OumbkaKoHBepTaumm.

ITpn mpuBeneHNM K JIOTMUYECKOMY 3HAUCHMIO CTPOKAa JODKHA MMETh ONHO M3 CIEAYIOIIMX 3Ha4deHui, 0e3 yuéra
perucTpa:



lllll’ vvy", llyesll’ "t", "true", HHH’ ",I[a", "M", "yoruaa" // MCTUHA

" "
’ ’

llOll "1'1" lan" llfll "false" "H "HeT" "J‘[ "J'[O)Kb" // JIOXDb
’ ’ ’ ’ ’ ’

JIroOble 3HAUEHHUS POCTHIX TUIIOB IPHBOJIATCS K CTPOKOBOMY THUITY O€3 OIIHOOK.

Lenoe

HCpeMCHHaSI 1eJIoro THUIa COI[Cp)KI/IT 64-6I/ITHOC HEJIOYNUCIICHHOC 3HAYCHUE CO 3HAKOM.
CuHmakcuc

nepeMeHHbe
nl: ueJjoe;
n2: MacCuB LIEJIBIX;

KiroueBrlie ciioBa meJioe U LIeJIBIX INIOJIHOCTHhH 3KBUBAJICHTHBI U B3aUMO3aMCHSICMBI.
dopmam numepana

-0123456789 // mecsaTuuHBle UUQPEL
-$012345678%abcdef // l6-puuHbe unbps (JTaTHHMLA)
-$012345678%a6buned // l6-puuHele LUMOPH (KUPUILINMLLA)

g oTpUIATENBHBIX YHCEN MPUMEHSETCS 3HAaK «-» B Hadalle JIUTepaia; 3HAK «+» IS TOJIOKHUTEIbHBIX YHCET He
Jomyckaercsl. Peructp cuMBOIOB 16-pH4HBIX IU(P HE YUUTHIBACTCS, JATHHCKHE M KUPHIUTMUYECKHE IHU(PHI MOXKHO
CMEIINBATh.

HavyanbHoe 3HayeHue
Hyns.

lMpeob6pa3zoeaHue munoe

HGHO‘{I/ICHCHHHG SHAYCHUS MPUBOAATCS K JIFOOBIM TIIPOCTBIM THUIIAM 6e3 OHII/I6OK, 3a HCKJIIOYCHUEM THIA OGBEKT.

Ilpn npuBeneHWM K CHMBOJBHOMY THILy II€JI0€ 4YWCIO O3HavyaeT kommoWHT IOHmkon (crapmme 32 Outa mpu
npeoOpa3oBaHUU OTOPACHIBAIOTCS).

ITpu npuBereHUN K CTPOKE BBITIONHACTCS IPe0Opa3oBaHue K JECATUIHOMY TEKCTOBOMY MPEICTABICHHUIO YHCTA.
IIpu mpuBeeHNN K MOMEHTY II€JIO€ YHCIIO O3HAYACT KOJIMYECTBO TONHBIX CYTOK, CYUTAs OT «HYJIEBOTO» MOMEHTA.

le/l MPUBCACHUUN K JIOTHYCCKOMY NCTUHHBIM CUHUTACTCA moboe 3HA4YCHUEC, OTVIMYHOC OT HYJIA.

Opo6bHoe

ITepemenHast PoOHOTO THIIA COMEPKUT 64-ONTHOE BEIICCTBEHHOE 3HAUCHHE C IBOMHOW TOYHOCTHIO.

}1p06Hoe YHCJIO MOXCET MPUHUMATH 0Co0ObIe 3HAYEHUS: HEYHUCJIO0, ITOJIOXKUTCIIbHAA OECKOHEUYHOCTh U oTpunareibHas
OECKOHEUHOCTh. Takue 3HaueHHUs HEIb3s yKasarb 6yKBaJ'[I)H0 B HWCXOJHOM KOAE€, HO MOXXHO IOJYYUTH C IOMOIIBIO
JACJIICHUA Ha HYJIb.

CuHmakcuc

[IepeMeHHbe
nl: mpobHoe;
12: MacCCUB IOPOOHEHX;



KiroueBbie ciioBa ApoB6HOe 1 APOBHEIX MMOJHOCTHIO SKBUBAJICHTHBI M B3aUMO3aMEHIEMBI.
dJopmam Jiumeparsia

-0123456.789 // mpencTaBileHMe C LOECATUUHOM TOUKON
-0123456.789e+123 // >KCHOOHEHLMAJIBHOE MNpPEeACTaBJIEHNE

ol := 0/0; // Heuducyo
o2 := 1/0; // +6EeCKOHEUHOCTbH
n3 := -1/0; // -BeCKOHEeUHOCTb

B xauectBe ACCATUYIHOTO PA3ACIIUTEIA BCETAA HWCIOJIB3YETCSA TOYKA. B xagectBe cumMBoia BKCHOHCHHHaHBHOﬁ qacTu
MOXKET MCITOJIb30BaThCs JTaTHHCKasA «E» u KUpUWIIINYCCKast «E» unu «3» B moodom peructpe. Ecmm JCCATHUYHAaA TOYKa U
OKCIIOHCHIUAJIbHAA YaCTh OTCYTCTBYIOT, JIUTCPAJl CHUTACTCA LCITIOYNCIICHHBIM.

HayanbHoe 3HayeHue
Hyns.

Mpeob6pa3zoeaHue munoe

[Tpu mprBeIeHUN K CTPOKE YUCIIO KOHBEPTUPYETCS B CTPOKOBOE MPEJCTABICHAE B IECATHYHOM HITH SKCIIOHCHIINATHHOM
(dopmare, B 3aBUCHMOCTH OT TOTO, Kakoi w3 HHX Kopoue. Jis HeOoNpmmX Yucen, eciu ApoOHAas YacTh YUCIa paBHA
HYIIIO, [TOJTyY€HHOE CTPOKOBOE TIpe/ICTaBlIeHHE OyIET 11eJI0UMCICHHBIM.

[Ipu mpuBeneHNH K CTPOKE HEYMCJO mpeodpasyercs B TekcT "Nan", a 6eckoneunoctp — B "+Inf" mimm "-Inf". Dt
CTPOKOBBIE 3HaYCHHs (B JIIOOOM pErucTpe) MOKHO MCIIONB30BaTh TS MPUBEACHUS CTPOKH K APOOHOMY YHCIY, HO HE B
KayeCTBE JINTEPAJIOB B UICXOJHOM KOJIE.

[Tpu npuBeneHun apoOHOro YKcCia K LEeNoMy IpoOHas 4acTh OTOpachiBaeTcs 0e3 OKpyIlieHHs. 3HaYeHHEe HEYHCJI0 U
OeCKOHEUYHBIE 3HAYCHHS IIPH IIPUBECHIH K LIEJIOMY BBI3BIBAIOT HCKIIOYeHHE HeBepHOeYncCIIOo.

HpI/I OPUBCACHNHU K MOMCHTY YUCJIO O3HAYACT KOJIUYCCTBO CYTOK, CHHUTAS OT «HYJICBOT'0O» MOMCHTA.

MomMeHT

[lepemeHHasi THIIa MOMEHT COJEPXKWT 3HAUCHHE JaThl M BPEeMEHH — 64-0MTHOE BEIIECTBEHHOE YHCIO C ABOMHON
TOYHOCTBIO, O3HAYAIOLIEe UYUCIIO CYTOK, NpOILIENIee OT «HYJIEBOro» MoMeHTa. llemas uyacTh uucia COOTBETCTBYET
KOJIMYECTBY MOJHBIX CYTOK, a IpOOHAs — CyTOYHOMY BPEMEHH, BEIPR)KEHHOMY B JIOJISIX CYTOK.

Hynessim MmomeHTOM cumntaercs momHodb 1899-12-30 00:00:00. Bonee mo3game AaThl MpeICTaBICHB! TOIOKUATEITEHBIMI
YHcliaMu, 00JIee paHHHE — OTPULIATSITBHBIMH.

CuHmakcuc

nepeMeHHLe
nl: MOMEHT;
I2: MacCCUB MOMEHTOB;

KiroueBble clI0Ba MOME@HT 1 MOMEHTOB I10JIHOCThIO SKBHBAJICHTHBI M B3aUMO3aMEHICMEL.

dopmam numepana
*2023-09-15" // mara B oBpaTHHIX amnocTpobax
"12:45:50.25° // BpeMmsa B obpaTHBX anocrpobdax

"2023-09-15 12:45° // mara u BpeMsa B OOpaTHHX arnocrpodax
*09-15 12:00° // nosnmeHb 15 ceHTsAOpA Tekywero rona



15 12:00° // moymeHb 15 umcia Tekymero Mecsala
"15° // mojiHOUBL 15 umcia Tekymero Mecsla
[ara u Bpems yka3biBatoTcs B ctannaptHoM gopmare: YYYY-MM-DD hh:mm:ss.

MoskeT OBITH YKa3aHa TOJIbKO AaTa, TOJIbKO BpEMA HIIN 00e JacTh BMECTE — B NOCJICAHEM ClIy4dac [daTa U BpPEMs
pasaciIsIroTCAa HpO6eJ’IOM. Ecmm Jara Uik BpeMs HC YKa3aHbl, OHU CHUTAKOTCA paBHBIMU HYJIIO.

HpI/I YKa3aHHUU JaTbl MOXKXHO OITYCTUTH I'OH, R197(00) rog U MecCi1, BMECTE CO CJICAYIOIINM 3a HUMU CUMBOJIOM «-» — IO
YMOJYaHHUIO TOACTABJISIIOTCS, COOTBETCTBEHHO, TEKYIIIUE I'OX 1 MECSII.

[lpu ykazaHUM BPEeMEHH MOXHO OIYCTHTH CEKYHIBI BMECTE C MPEAMICCTBYIOIIUM CHMBOJOM «:» — IO YMOJIYaHHIO
nojcranisiercs 0 CeKyH/I.

B kxadecTBe 3HaUCHUS CEKYHI MOXKHO yKa3aTb APOOHOE YHUCIIO.

Hpumetmuue: IIpyu yKazaHWU JIUTCpalia AaTbl B UCXOAHOM KOAC, CCJIM OIIYLICHBI I'OA4 WX MCCAL, TO UX TCKYIIUC
3HA4YCHH BBIYUCIIAIOTCA B MOMCHT KOMIIWJIAIWW IPpOrpaMMblL U B )IaﬂbHeﬁIHeM OCTarTCs ITOCTOSIHHBIMHU.

HavyanbHoe 3HayeHue
ITonxous 1899-12-30.

lMpeob6pa3zoeaHue munoe

MomMmeHTBI B3aUMHO-OAHO3HAYHO IMPUBOAATCA K ,E[pO6HBIM qyucjiaM u O6paTHO.

[Tpu mpuBeneHUM MOMEHTA K LEJIOMY YHCIy JpoOHas yacTh (T. €., 3HAYCHUE CYTOYHOTO BpEeMEHH) oTOpachiBaercs 0e3
OKPYIJICHUA. 3HayeHre HEYMCJ0 U OeCKOHEUHBIE 3HAYECHUS npu NpUBCACHUN K ICJIOMY BBI3BIBAIOT HCKIIIOYCHUEC
HeBepHoOeUncio.

HpI/IBCHCHI/Ie MOMCHTA K CTPOKE BLIITOJHACTCA IO CICAYIONIUM ITpaBUJIaAM:

*  Ecau MOMEHT MMeeT 3HaYCHHE HEYMCJIO Wi OSCKOHEYHOE 3HaueHHe, mpeodpa3oBanue BepHET cTpoky "Nan",
"+Inf" uim "-Inf".

*  MOMEHTHI ¢ HeHYJIEBOU IIeI0i 1 APOOHO YaCThIO BO3BPAIIAIOT CTPOKOBBIC MTPEACTABICHUS IaThl U BPEMEHH B
CTaHIAPTHOM (opMaTe, pas3aenEHHbIC TPOOEITOM.

*  MoMeHTHI ¢ HeHyNIEBOH IIeTION M HYJIeBOI IpOOHOH YacThI0 BO3BPAIAIOT CTPOKOBOE IIPEACTABICHNE IATHI.
* B ocranpHBIX cIy4asx BO3BpAIIAeTCs CTPOKOBOE MPEACTABICHHUES BPEMCHH.

[lpu npuBeAEHUH CTPOKA K MOMEHTY JOMYCKAIOTCS TaKHE *E CTPOKOBBIC 3HAUCHMS, KaK B JIMTCpaiaxX, a TaKKe
3HadeHus "nan", "inf", "+inf" win "-inf" B mobom peructpe. [Ipu ommbkax npeoOpa3zoBaHMsI BOSHUKAET UCKIIOUYCHHE
OmmBxaKoHBepTaumm.

Jlornyeckoe

HepeMeHHaﬂ JIOTUYCCKOI0 TUIla UMECT OJJHO U3 ABYX 3HAYEHUM: UCTUHHOE WU JIOXKHOE. BHyTpeHHI/IM MPEACTaBICHUCM
TaKOTO 3HAYCHMSI SIBIIACTCS 8-OUTHOE Tiesoe O6e3 3HaKa, KOTopoe MpuHUMaeT 3HadeHus 0 nm 1.

CuHmakcuc

repeMeHHBe
nl: Jormuueckoe;
n2: MACCUB JIOTMUECKUX;

KiroueBrle citoBa JtlorMuyeckoe U JIOTMYeCKMUX IT0THOCTHIO SKBUBAJICHTHBI H B3aUMO3aMCHICMEL.



dopmam numepasna

B kaugecTBe JIUTEPAJIIOB B HCXOJHOM KOJAC NPUMEHSAIOTCS KIIFOUEBBIC CJIOBA Ja U HET.

HavyanbHoe 3HayeHue

JIoXb.

lMpeob6pa3zoeaHue munoe

[Ipu puBeeHNH JTOTUYECKOTO 3HAYCHUS K IIeJIOMY MCTHHA COOTBETCTBYET 3HaueHMIO |, a Jokb — 3HaueHuro 0. [Tpu
MPUBEICHUH LENIOTO K JOTHYECKOMY HCTHHHBIM CUHTAETCA JII000C HEHYIECBOE 3HAUCHHUE.

IIpu npuBeneHUU K CTPOKE MCTHHA NMPHUBOAUTCS K 3HA4eHUIO "nma", a moxp — K 3HaueHuro "Het". Ilpu mpuseneHun
CTPOKH K JIOTHYECKOMY JIOITyCTHMBI CIIETYIOLINE CTPOKOBBIE 3HAYECHUSI, B JIIOOOM perucrpe:

" "
’ ’

lllll, "y", llyesll, "t", "true", "H "'na "M", "I/ICTMHa" // MCTHUHA

llOll, "n", "no", "f", "false", "H", "mer", "a", "soxb" // JTOXb
H}OGI)Ie ApYyrue CTpOKOBbBIC 3HAYCHU S BBI3OBYT UCKIIFOYCHUE OmMﬁKaKOHBep'I'auMM.

Ob6BbekKkT

[lepemenHas TMIa OBBEKT COAEPKHT IECCKPHITOP BCTPOEHHOTo oObekra Kiayca — Hampumep, oTKphITOrO (haiina,
OKHa M JIp. NMOJOOHBIX 00beKTOB. Takue OOBEKTHI CO3MAIOTCS M YHHUUTOXKAIOTCS BBI30BaMH (DYHKIMH BCTPOSHHOU
6ubnuorexu. llepeMeHHONH THIa OG'BEKT MOXHO NPUCBOMTH 3HAUCHHE MYyCTO, MO0 HEIMycToe 3HaueHHE,
BO3BpamaeMoe (QyHknuei. Kpome Toro, mepeMeHHBIM THIAa OBBEKT MOXXHO NPUCBaMBATh 3HAYCHUS JPYTHX
MEPEMEHHBIX 3TOTO )K€ THUIIA.

3HaveHUe TUIIAa OBBEKT MMEET CMBICI TOJIFKO B IIpeJiesiaX ceaHca BBIIOIHEHUS MPOorpaMMbl. [103ToMy Takue 3HauCHUs
Henb3sl mpouecTh H3 (aiia, BBECTH C KJIABHATYPbl WM MOJYYUTh JIIOOBIM APYTMM CHOCOOOM, KpOME BBI30Ba
MPOIIEYPHI T (PYHKIIHH, CO3IAIOMIEH OOBEKT.

OObeKTHI, CO3ZIaHHbBIE TIPH BBIMOJIHEHUU [TPOTrPaMMBI, TOJDKHBI OBITh YHHUTOXEHBI Iepesl e€ 3aBeplIeHUeM, HHade Mpu
3aBEpUICHUH TMPOrpaMMbl BO3HHMKHET HCKJIIOUeHHEe Oum6xaBrimosnHeHmst. Hanpumep, KaxIblii OTKPBITHIA aiin
JIOJDKEH OBITh 3aKPBIT, KAKA0E CO3JaHHOE OKHO YHHUYTOXKEHO, H T. II.

Buumanue! IIpycBanBaHye nepeMeHHON THIIA OBBEKT 3HAYCHUS MYyCTO HE YHUUTOXKAET 00beKT. 1 yHHUTONKEHUS
00BEKTOB HYXHO BBI3BIBATH COOTBETCTBYIOIINE (DYHKIIMH BCTPOCHHON OMOIMOTEKH.

Du3nueckn 00BEKT MpeACTaBIIACT co0oit 32-6uTHOE ejI0€ 4YuCJI0 CO 3HAaKOM, KOTOPOC SBJIACTCA HHACKCOM BO
BHYTPCHHEM CIIMCKE 00BEKTOB Knayca. 3HaueHue nIyCcTO COOTBCTCTBYET HYJICBOMY MLCJIOYHMCICHHOMY 3HAYCHUIO,
OTpHUIATCJIbHBIC 3HAYCHU HC IIPUMCHAIOTCA.

[Tpn yHHMYTO)XKEHMH OOBEKTOB WX LIEIOYHCICHHBIC JECKPUNTOPHI BHICBOOOXKIAIOTCS U MOTYT OBITH (M, CKOpee BCero,
cpasy ke OyIyT) HCIIOJIB30BaHBI MOBTOPHO IPH CO3MAHUHU APYTHX 0O0BEKTOB. Ecnu mporpaMMUCT NMPHUCBOMI 3HaYCHHE
OHOTO W TOTO € OOBEKTa HECKONBKHM IEPEMEHHBIM, TO €r0 OTBETCTBEHHOCTBIO SIBIACTCS OOHYJICHHE BCEX ITHX
MIEPEMEHHBIX TIPU YHUUTO)KEHUH 00BEKTA.

CuHmakcuc

nepeMeHHLe
nl: obwexT;
n2: Maccup OOBEKTOB;

KiroueBble clioBa 06B@KT 1 O6'B@KTOB I0JIHOCThIO SKBHBAJCHTHBI M B3aUMO3aMEHSICMEL.



dopmam numepasna

B kauecTBe nuTepana B HCXOXHOM KOJ€E MPUMEHSETCS KII0YEBOE CIOBO mycTo. VHble 3HaueHUs AeCKpUITOpa 00BEKTa
HE MOT'YT OBITh yKa3aHbl OyKBaJIbHO.

HayanbHoe 3Ha4yeHue
ITycro.

lMpeo6bpa3oeaHue munoe

HpI/IBeZ[eHI/Ie ApPYrux TUIIOB K TUITY OB6'BeKT HE JOITyCKacTCs.

[TpuBenenue 3HaueHHs THIIA OBBEKT K LIEJIOMY BO3BpalliaeT (pu3nueckoe 3Ha4eHHe ASCKpPUIITopa — 32-OUTHOE Lielioe
YKCciI0. 3HAYCHUE Iy CTO MPUBOIUTCS K HYIIO.

IIpu mpuBefeHNU 00BEKTa K CTPOKE BO3BPAIIACTCS CTPOKOBOE MPEACTABICHUE YMCIICHHOTO 3HAYCHHUS JICCKPUITOpPA B
16-puanoM popmare.

CocTaBHbIe TUNbI

MaccuB

IlepemeHHass THIIa MaccCMB COICPKUT HECKOJIBKO ONHOTHITHBIX 3HAUCHUH, KaXIOMYy M3 KOTOPBIX COOTBETCTBYET
HesnouncaeHHbli unaexc. Ilepolil anemeHT MaccuBa uMeeT uHAEKC 0, MOCIEAHUN 3NEMEHT — HMHJEKC Ha EAUHUILY
MEHBIINH, YeM JuIrnHa MaccuBa. VIHAEKCH B MacCHBE CIEIYIOT OIWH 3a JAPYTHM, 0e3 IMPOIYCKOB. DIEMEHThl MacCHBa
MOTYT UMETh JIF00OH THIT — MPOCTON MII COCTaBHOM.

CuHmakcuc

OHpe)IeHCHI/IC MAaCCHUBHOI'O THUIIa COCTOUT M3 KJIIOYCBOI'O CJIOBA MACCHMEBE U CJICAYIOIICTO 3a HUM OINPCACICHUA THUIIA
JJICMCHTA MacCCHBa. I[J'ISI OIIpCACIICHN MHOIOMEPHBIX MACCUBOB MOKHO HCIIOJIB30BATH PA3HBIC (bOpMLI KJIFOYEBOT'O
CJioBa: MaCcCmMe MaCCMBOB, MaAaCCMB MaCCMBOB MAaCCHMBOB U T. II.

T
TMI = MaCCUB LEJHX;
TMCIxC = Maccup cJjioBapel HOPOOHBEIX KJIOW CUMBOJI;
rnepeMeHHasa

MomMaccrB: MacCCHMB MaCCHMBOB MOMEHTOB;
eméMaccuB: MaCCHUB CJOBapeM CTPYKTYP
nojyiel: CUMBOJI;
noJjie2: CTpoka;
OKOHYAaHME KJIOY CTPOKa;

KiroueBrle cji0Ba MACCHMB 1 MACCHBOB I10JIHOCTHIO SKBHBAJCHTHBI M B3aHMO3aMEHICMBI.

B ncxomHOM KOZE TIPOTpaMMBI IJIsi OOpaIIeHHs K JIEMEHTY MacCHBa HY)KHO yKa3aThb MHIEKC JIEMEHTa B KBAJIPATHBIX
CKOOKax IMociie UMCHH IepeMeHHOH-MaccuBa. i1 paboThl ¢ MacCHBAMH M MX 3JIEMEHTAMH HCIIONB3YIOTCSA (QYyHKIIUU
AnmHa (), no6aBuTk (), BCTaBUTE (), yAanIUTE () U KOHCTPYKUUU eCcTh (), HeTy ().

epeMeHHasa

M1l: MaccuB LEJIBIX;

M2: MAaCCUB MAaCCHMBOB MOMEHTORB;
HayvaJo

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

)



onmvHa (M2 [11, 11);

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

.HI/ITepaJ'I MacCuMBa HAUYMHAETCS CO 3HaKa « [», 3a KOTOPBIM CJIEAYET CIIMCOK JJIEMEHTOB MacCCHBa 4Y€PE3 3alATyIO0 U
3aBepmalou11/n71 3HAK «]». CHuCoK DJIEMEHTOB COACPIKUT BBIPpAKCHUS, OTIPCACIIAIONINE 3HAYCHU A SJICMCHTOB MaCCUBaA.

nepeMeHHas
M: MaCCHUB CTPOK;
HayvaJo
M := ["VBanor", "Illerpor", "Cunmopor"];
OKOHUAHUE .

KpOMe TOT0, B KQYE€CTBE JIMTEPAIa MOKHO UCIIOJIB30BaTh KIIHOUEBOEC CJIOBO MYy CTO — 3TO O3HAYACT HyCTOIjl MacCCHB.

HayanbHoe 3Ha4YeHue

ITycroit maccus.

lMpeo6bpa3oeaHue munoe

SIBHOE IMMPUBCACHUC MACCHUBOB K APYIrUM TUIIAM JaHHBIX 3alIPCUICHO.

HepeMeHHOﬁ THUIlIa MACCHMB MOXHO ITPUCBOUTH 3HAYCHUE — MACCHUB, COCTOSIH_[I/Iﬁ H3 3JICMCHTOB TAKOI'0 )K€ THUIIA UJIH
TUIla, COBMECTUMOTI'O 110 IMTPUCBANUBAHUIO. HaanMep, MacCuBy ,HpO6HBIX MOKHO IPHUCBOUTH MACCUB LCJIbIX, 4 MACCUBY
CTPOK MOXHO MPUCBOUTH MAaCCHUB CUMBOJIOB.

CnoBapb

IlepemenHas THIa cyOBapk COACPKUT HECKOJIBKO OJHOTHIIHBIX 3HAYEHUM, KaXKJOMY H3 KOTOPBIX COOTBETCTBYET
3HauUCHUE KIII0Ya, YHHMKalbHOE B Mpenenax cioBaps. Kirounm B ciioBape OTCOPTHPOBAaHBI B HMOPSIKE BO3pACTaHUS.
DJIeMEHTHI CIIOBapsl MOTYT UMETD JIFO0OH THIT — IIPOCTON MIIM COCTAaBHOH, a KIFOUN — JIF000H U3 MPOCTHIX THIIOB.

CuHmakcuc

OHpe)IeHCHI/IC CJIOBAPHOI'O TUIIa COCTOUT M3 KIIFOUEBOT'O CJIOBA CJIOBaApPBb U CICAYIOUICTO 3a HUM ONPCACICHUA THIIA
QJIEMCHTA CJIOBaps; MOCJIC ITOr0 CJICAYCT CJIOBO KJIIOW U KIIFOUYEBOC CJIOBO, YKA3bIBAIOUICC THUII KIIOYa. 3aTeM, €Clin
KIIFOY CJIOBapsd HMMECT THUIT npoGHoe WM MOMEHT, MOXCT CJICIOBATH KIIIOYCBOC CJIOBO TOWHOCTBL, 4 34 HUM
KOHCTAHTHOC BBIPDAKCHUC }_'[p06HOFO TUIIa, ONPEACIAONICC TOYHOCTh CPABHCHUA KJIFOUCH.

OnpenenacHUEM THITA JIECMEHTA CIIOBAPS. MOXKET CIYXKHTh KIIOUEBOE CIIOBO, HACHTH(PHUKATOP paHee OOBSIBICHHOIO THIIA,
6o Oe3pIMAHHOE ompeneneHue tuma. OmpeneneHneM THIIA KITF0Ya MOXET OBITh TOJBKO KITFOYEBOE CIIOBO IPOCTOTO
THIIA JAHHBIX.

TUII
TCl = croBapb LEeJBIX KJIY CTPOKa;
TCMIIxC = cJOBapb MaCCUBOB IOPOOHBIX KJIOW CUMBOJI;
nepeMeHHasa

MOMCJIIOBaphb: CJIOBapb MOMEHTOB KJIOYW OOBEKT;
eméCrioBapb: CJIOBapb CTPYKTYP

nojyel: CHMMBOJI;

nojie2: CTpPOKa;
OKOHYAaHME KJIOW CTPOKa;

KiroueBrle cimoBa CJIOBApPB U c.nosaper‘/'r MOJHOCTBIO DKBHUBAJICHTHBI U B3aUMO3aMCHACMBI.



B ucxomHOM Kojie mporpamMMbl JUis OOpaleHus K 3JIEMEHTY CIIOBapsl HYXKHO yKa3aTh KIIIOY 3JIEMEHTa B KBaJPATHBIX
ckoOKax Imocje UMEHU MepeMeHHON-ciioBaps. Jist 1o6aBieHus B CJI0Baph Maphl KIOU-3HAYEHNE MOYKHO HCIIONB30BaTh
WHCTPYKLHWIO TIpEicBamBaHWA. Kpome Toro, mis pabOoTHI CO CIIOBapSIMH M MX SIIEMEHTAMH HCIONB3YIOTCS (DYHKITUH
AnmHa (), o6aBuTk () , BCTaBUTE (), yAanUTE () U KOHCTPYKIUN eCcTh (), HeTy ().

rnepeMeHHas
cnl: crnoBapb LeEJBX KJIH0Y CUMBOJI;
CJ2: CJOBapb CJIOBapell MOMEHTOB KJIOU LieJjioe KJIU CTPOKa;

HaUajo

cnl['0'] := 10;

cn2 ["nepeei"] [10] := "2023-07-06 12:00°;
OKOHUAHME .

st cnoBapelt ¢ KJIIOYOM TUIA GPOBHOEe WIM MOMEHT MOXHO yKa3aTb TOUHOCTb CpaBHEHUs Kiroued. Eciau ykazana
HEHyJIeBas TOYHOCThb, TO JiBa KJIFOYCBBIX 3HAUCHHS OYIAYT CUYHMTAThCS PAaBHBIMU, €CIHM MOMYJIb UX DPAa3HOCTH HE
IMMPEBLIMIACT YKa3aHHOT'O 3HAYCHUSA TOYHOCTH.

repeMeHHas
CJI: CJIOBapb CTPOK kJiod npoBHoe TounocTs 0.01;

Hayajo
cn[0] := "Hymns";
cin[0.001] := "CHOBa HYJB";
cn[0.02] := "IBe coTeX";
OKOHUYAHME .

B npuBenénHom mnpumepe B ciioBapb OynyT joOaeieHbl aBa 3HaueHus ¢ kimodamu 0 m 0.02, T. K. KiIIOUeBOE 3HAUYCHHE
0.001 coBmaznér ¢ HyaéM B mpezenax yKa3aHHOW TOYHOCTH, M CTpokoBoe 3HaueHHe "CHOBa Hyib" OyneT NMpHCBOCHO
paHee 100aBICHHOMY HyJIEBOMY KITIOY.

dopmam numepana

HMTepan CJIOBapd HAYUHACTCA CO 3HAKa «{», 3a KOTOPBIM CJIEAYCT CHHCOK Iap KIHOY-3HAYCHHUE YCPC3 3alliATyr0 U
3aBepmar0LuH171 3HaK «})). Ka)K,I[LII)'I OJICMCHT CIIMCKa HAYMHACTCA C BBIPAXKCHUSA, OIMPCACIIAIONICIO 3HAYCHNUC KIItO4a, 3a
KOTOPBIM CJICAYECT 3HAK « :» W BBIPAXKCHUEC, OTIPECACIIAIONUICC CJIOBAPHOC 3HAYCHUEC, COTTIOCTABJIICHHOC 3TOMY KIIIOYY.

Ecnmn HeckoIbKO 3JIEMEHTOB CHHCKa COOTBETCTBYIOT OJHOMY W TOMY K€ 3HA4YCHHUIO KIIIO4Ya, TO O3TOMY KIIIOTY

MMPUCBAUBACTCA CJIOBAPHOC 3HAYCHUC U3 MOCICAHCTO 110 MOPAAKY 3JICMCHTA.

rnepeMeHHas
CJI: CJIOBapb LEJEIX KJIY CTPOKAa;

Hayajo
cin o= |
"MBaHorB": 150,
"lleTpoB": 200,
"Cumopor": 250};
OKOHYAaHME .

KpOMe TOT0, B KQYE€CTBE JIMTEPAIa MOKHO UCIIOJIB30BaTh KIIFOUCBOEC CJIOBO MYy CTO — 3TO O3HAYACT l'IyCTOIjl CJIOBaphb.

Ha4yanbHoe 3Ha4YeHue

ITycroii cnoBaps.

lMpeo6bpa3oeaHue munoe

SIBHOE MMPUBCACHUC CHOBapeﬁ K IPpYTUM TUIIAM JaHHBIX 3aIlIpClICHO.



HepeMeHHOﬁ TUIla CJIOBAPk MOXHO NPHUCBOUTH 3HAYCHUC — CJIOBApPb, COCTOSILIMI U3 BJIEMEHTOB TAaKOT'O K€ THUIA MIIH
TUIla, COBMECTUMOI'O MO MNPHCBAMBAHUIO, MPU YCIOBHUU TOYHOI'O COBIAACHUSA THUIIOB KJIIOUEH. HaanMep, CJIOBApPIO
HpO6HI)IX MOKHO IMTPUCBOUTDH CJIOBAPb LECJIbIX, 4 CJIOBAPIO CTPOK MOXKHO IMPUCBOUTL CJIOBAPb CUMBOJIOB.

CTpykKtypa

IlepemenHas Tuma CTPYKTypa CONEPXKHT OIHO MM HECKONBKO HMEHOBAHHBIX 3HAUEHHHW pa3IM4YHBIX THIIOB,
Ha3bIBAEMBIX MOJSIMHU CTPYKTYpPBI; 3HAYEHUEM CTPYKTYpHOU NEpPEeMEHHOH SBIseTCd COBOKYMHOCTh 3HAUYE€HHUM Bcex eé
noneil. MmeHa mnosneil NOMWKHBI OBITH YHHKaJbHBI B MpejAenax CTPYKTYpbl. OnpenesieHue CTPYKTYphl SIBISETCS
CTaTHYECKHM, T. €. COCTaB €€ MOJICH He MOXKET OBITh U3MEHEH B MPOLIECCE BHIMOTHEHUS TPOTPaMMBI.

CuHmakcuc

Ornpenenenne CTPYKTYPHOTO THUIA HAYMHASTCS KIIIOUEBHIM CIIOBOM CTPYKTYpa M 3aKaHYMBAETCS KIIOYEBBIM CIIOBOM
OKOHYaHMe, MEX]ly KOTOPBIMU PACIOIaratoTcsi ONpeaesieHus mojiel cTpykTypbl. OnpeeneHus nojaeil CHHTaKCUYeCKU
WACHTUYHBI OIPENEICHUSIM IEPEeMEHHBIX, C TOW OTOBOPKOW, YTO IS TOJIEH CTPYKTYp HE MOTYT OBITh yKa3aHbBI
HavyaJlbHBIC 3HAYCHUS.

Tunsl 1mosel CTpyKTYp MOTYT OBITh IPOCTHIMU WJIM COCTABHBIMHU; IPH OOBSIBJICHUH TOJICH J0IyCcKatoTCcs Oe3bIMSHHbIE
OTIpEeZIeICHUsI THIIOB, B T.4. ONpENeNICHNs] BIOKEHHBIX CTPYKTYp. MIMeHa noseil BIOKEHHON CTPYKTYPBI JJOJDKHBI OBITh
YHHKaJIbHBI B €€ MIPeienax, HO MOTYT COBNAAaTh C UMEHAMH TOJIeil 00bEeMITIOIIEH CTPYKTYPBI.

KiroueBrle cimoBa CTPYKTyPa U CTPYKTYP [NOJTHOCTbIO SKBUBAJICHTHBI U B3AUMO3aMCHSICMBbI.

TUII
TCTp = CTPYKTypa
nl: uoemyoe;
n2, n3: mpobHoe;
n4: Maccue CTPOK;
n5: cTpyKTypa
nl: cuMmBOJI;
n2: cJjoBapb OOBEKTOB KJIOY CTPOKA;
KOHell;
OKOHUAHUE;
nepeMeHHasa

TOUKa: CTPYKTypa
T, B: LeJioe;

KOHell;

JIOOV: MAaCCUB CTPYKTYP
bavmnmsa, mMsS, OTUECTBO: CTPOKa;
IP: MOMeHT;

KOHell;

B HUCXOAHOM KOAC MpOrpaMmsbl I 06paHICHI/I$I K HOJIIO CTPYKTYPbI HY?KHO YKa3aTb UMS I1OJIA, OTACIMB €r0 OT UMCHHU
HepeMeHHOﬁ 3HAKOM « .». AHAJIOTHYHEIM 06pa30M MOXHO 06paHIaTLCSI K IIOJIAM BJIO’KCHHBIX CTPYKTYDP.

[IepeMeHHasa
CTp: CTPYKTypa
nl: cTpoka;
n2: CTpyKTypa
nl, n2: uejyioe;

KOHell;
OKOHUAHUE;
HayaJo
crp.nl := "3HaueHue";
crp.n2.0l := 10;

OKOHUYaHMte.



dopmam numepasna

Jlutepan CTpyKTYpbl HauMHAETCS CO 3HAaKa «{», 3a KOTOPBIM CIIeIyeT CIMCOK 3HAYCHUI NOJICH uepe3 3amsaTyio |
3aBepIUaoMi 3HaK «}». Kaxaplii sMeMeHT ChHcKa HauyMHAeTCsl ¢ MMEHM IOJs, 32 KOTOPBIM CIEAYeT 3HaK «=» U
BBIpaXXEHUE, OIPEIEINAIONIee 3HaYCHUE ATOTO OIS,

Jlutepan He 00s3aTENBEHO JJOJDKEH COZEPIKaTh BCE TOJSL CTPYKTYPBI; €CIH II0J€ OTCYTCTBYET B CIHCKE, OHO NONYYUT
HyJIeBOe HauajubHOe 3HadeHue. OmHAKO, KAKIOE I0Je JODKHO JOJDKHO OBITh YIOMSHYTO B CIMCKE HE 00jee OIHOIO
pasa.

nporpamMma llpuMep;
TWIIEL
Touka = CTPYKTypa
T, B: lLeJoe;
OKOHUYaHME;
Pasmep = Touka;
IepeMeHHasa
burypa: CcTpykTypa
BUI: CTpoOKa;
LBeT: LeJoe;
nosz: Touka;
pas3Mm: Pasmep;
OKOHUYaHME;
HadgaJlo
¢urypa := {
Bun = "sanounc",
uper = SFFFFFF,
nos = {r = 10, B = 20},
paszm = {r = 50, B = 50}

bi

OKOHUYaHMte.

Kpome Toro, B xauecTBe nurepana CTpPYKTypbl MOXHO HCIIOJIB30BaTh KJIIOUEBOE CIIOBO IMyCTO — B 3TOM Cllydae BCE
MOJISL CTPYKTYPBI OYyT MMETh HYJCBbIC HaYaIbHbBIC 3HAUCHHSL.

HayanbHoe 3Ha4yeHue

Bce nons CTPYKTYPbI UMCIOT Ha4aJIbHBIC 3HAYCHHN A, COOTBCTCTBYIOIINEC UX THUIIAM.

lMpeo6bpa3oeaHue munoe

SIBHOE nmpuBeneHue CTPYKTYP K APYTHM THIIaM JAAHHBIX 3alIPELIeHO.

[lepemenHOI1 THIIA CTPYKTYPa MOXHO MIPUCBOUTH 3HAYCHHUE — CTPYKTYPY, UMEIOIIYI0 TOYHO TAaKOE K€ KOJIMYECTBO
MOJICH C TOYHO TaKUMH ke MMeHaMu (0e3 yuéTa perucrpa) u THIIaMH, COBMECTHMBIMU IO TpHUCBanBaHuto. Hanpumep,
CTPYKType, UMEIOILIeH OIHO CTPOKOBOE II0JIe, MOXKHO MPHUCBOUTH CTPYKTYpPY, UMEIOLIYI0 OJHO CHMBOJBHOE IIONE C
TaKUM K€ UMECHEM.

BbipaxeHusa un onepauum
Beipaxenus B Kitayce 3anuceiBatorcs B MHGHUKCHOU (opMe: JIeBbLi onepan, 3HaK ollepaluy, IpaBblil omepaH.
JL1g TpyIIIHpOBKH OTiepanuii NCTIONB3YIOTCS KpyTiible CKoOkH: (a* (b+c) ) *2.

BrlpakeHne, 3akiouéHHOE MEXKAY CHMBOJIAMH BEPTUKAIBHON 4YepThl: |a-b|, — o3HauaeT Momynp uucia. Takas
KOHCTPYKIIHSI IOITYCKaeTCsl TS BBIPAXKEHHUH 11€710T0 ¥ JPOOHOTO THIIA.

Omnepaiuy B BBIPRKCHUAX BBITIOJIHSIIOTCS B MOPSIKE BO3pACTaHMS NMPHOPHUTETA (4EM MEHBINE ITPUOPHUTET, TEM pPaHBIIE
— cM. Tabn. Hwke). Onepanyy ¢ paBHBIM NPHOPUTETOM BBITIOJIHSAIOTCS IO TOPSAKY cieBa HarpaBo. st OMHApHBIX



orepaiuii CHayana BBIYMCISIETCS JIEBBIM, a 3areM IpaBblii omepaHi. Bce omepanabl BbIpakeHUi 00s3aTENbHO
BBIYMCIISIIOTCS. U BCE OIEpallMy HaJ HUMH BBIIOJHSIOTCS, AAXKE €CIM 3TO M3JIMLIHE A BBIYMCICHHUS HUTOTOBOTO
3HAYEHUS BBIPAKCHUS.

Omneparyu CI0KEHsI, BRIYUTAHUS U YMHOXKECHHUS BO3BPAIIAIOT IEIBIA PE3yIbTaT, €CIIM 00a ornepan/a menbie. Eciu xots
Obl OfMH oOmepaH; APOOHBIN, TO omepais BepHET OpOOHBIA pe3ynasraT. Omepanust ACJICHUS BCEra BO3BpalacT
JIpOOHBIN pe3yabTaT.

OHepaL{I/II/I OCJIOYUCIICHHOIO ACJICHUA U OCTaTKa OT ACJICHHA, a TaKXKC IMOOUTOBBIC ornepanru onpeacJICHbl TOJIbBKO TS
HCJIOYHNCIICHHBIX ONIEPAHA0B U BO3BpAllIaAlOT IICJIO‘JHCHCHHLIﬁ pe3yibTar.

OnepauI/m CJIOKCHUA W BBIYUTAHUA OHNPECACICHBI IJIA LECIIbIX H Z[pO6HBIX YHCCJI, a TAaKXXC MOMCHTOB. Brruntanue
MOMEHTA U3 YHCJIa 3alIPEIICHO; B OCTAJIBHBIX CITyYasaXx CIIOKCHHUE U BBIYUTAHUE IBYX MOMEHTOB, 1100 MOMEHTA W YKCIIa
BO3BpAIIalOT MOMCHT.

Omnepanyst COeMHEHNUs ONpeieNieHa ISl CHMBOJIOB U CTPOK B JIFOOBIX COUETaHHSIX M BO3BpAIA€T CTPOKOBBII pe3ysbTar.
IIpu 3TOM HysEBBIE CUMBOJIBI IPUBOIATCS K IIyCTOM CTPOKE.

OHepaL{I/II/I CpaBHCHMS OIIPEACIICHBI I BCEX MPOCTBIX TUIIOB, CPABHUMBIX MCIKAY co0oii:
° CHUMBOJIbI MOXXHO CpaBHUBATH C CUMBOJIaMH, HO HE CO CTPOKaMU;
® CTPOKH MOXHO CpaBHHUBATH CO CTPOKaMH, HO HE C CHMBOJIaMH,
° OCIbIC U I[pO6HBIC YHrciia MOXXHO CpaBHUBATb MEKAY c000ii B TFOOBIX COUYCTaAHUAX,
° MOMCHTBI MOKHO CpaBHUBATb C MOMCHTAMU,
® JIOTUYCCKUE 3HAYCHUS MOKHO CPAaBHUBATHh MEXKIY co00ii: ga 60J'IL].HC, 49YEM HeT.

° 00BEKTBI MOXKHO CpaBHHBATb MCKAY CO601>1, HO 3TO HC MMECT MHOI'0 CMbICJIA, KPOME BO3MOXKHOCTHU CO34aTh
CJIOBAphb € KJIIIOUOM TUIIA o6BeKT. HpI/I CpaBHCHUU 00BEKTOB 3HAUEHUE nycTo CYUTACTCd HAMMCHBIINM.

Onepanuy CpaBHEHUS 3allPEIeHbl I APOOHBIX YHMCET U MOMEHTOB, MMEIOIIMX 3HaueHHE HeuMcyo. Ecmu XoTs Obl
OIIVH U3 apTYMEHTOB OIIEpaIlNy CPABHEHHUS SBIIIETCS HEUHCIIOM, BO3HUKACT HCKITIoUueHIe HeBepHOeUncio.

Apupmernueckue onepanny JUiss HEUUCE pa3pelieHbl, HO €CIIU XOTs Obl OJJMH U3 apTYMEHTOB SIBJISIETCS. HEYHCIIOM, TO
PE3yJIBTaTOM OIepaIliK TAKXKe OylIeT HEYHCJIo.

3HaYCHUS COCTABHBIX THIIOB — MACCHBBI, CIIOBAPH, CTPYKTYPHI — HE MOTYT OBITh OTIEPAHAAMH B BBIPAXKCHHSAX.

Tabnuua onepauum

3Hak Onepanus Omnepanabl Pesyabrar IIpuopurer
- YHapHBIH MHHYC enoe, ApoOHOE, MOMEHT — Ieoe, JPOOHOE, MOMEHT 0
He  Jlormueckoe OTpHUIAHHE JIOTHYECKOE JIOTHYECKOE 0
! [HoburoBoe HE enoe uenoe 0
4 Bo3BezieHue B cTENEeHb esoe, ApooHoe 1esnoe, JpooHoe 1
* YMHOKEHHE nenoe, ApodHOE nenoe, ApodHoe 2
/ JHenenue qucia YHUCIIO 2
\ IlemouncineHHoe AcIeHHe Lenoe enoe 2
% OcTaroK OT IEJIEHUS LENbIE Lenoe 2
+ Crnoxenne YucIia, MOMEHTHI YHUCII0, MOMEHT 3
- Breranranne 9HCIia, MOMEHTHI YHUCIIO0, MOMCHT 3
&& [TobutoBoe U EJTbIC eroe 4
I IMoburoroe NJIN Lenble enoe 5
~ ITobutoroe JINBO 1enble esnoe 5
++ Coenunenue CTPOKH, CUMBOJIBI CTpOKa 6
= PaBno MPOCTHIE JIOTUYECKUN 7
<> He pasno MIPOCThbIE JIOTUYECKUI 7
> Bonbie MIpOCThbIE JIOTUYECKUI 7
< Menb1ue IIPOCTHIE JIOTHYECKUI 7
>= Bonbuie unu paBHO IIPOCTBIE JIOTHUYECKUI 7



<= Memnb1ie uinm paBHO IIPOCTBIE JIOTUYECKUI 7
u Jloruueckoe 1 JIOTUYECKHE JIOTUYECKUM 8
unn  Jlormueckoe MJIA JIOTHYECKHE JIOTHYECKUMN 9
mb6o Jlornueckoe JIMBO JIOTHYECKHUE JIOTHYECKHUM 9

UHCTpYKUnn

3HaK «;»

[Mocne xaxmoit mHCTpYKUMM B si3bike Kiayc TpeOyeTcs 3HaK « ;» (TOUKa C 3amsToi). DTOT 3HAK SBISETCS HU YACTHIO
WHCTPYKINH, HU PA3ACTUTENEM MEXKIAY HHCTPYKIMAMH, HO IPU3HAKOM OKOHYAHHS HHCTPYKIIHH.

3HaK «;» HE JAOITYyCKacCTCA:
° B YCJIOBHOM BCTBJICHUH IICPE]I KITIOUCBLIM CJIOBOM MHAa4e, €CJIM OHO €CThb,
® B UKIJIE C TIOCTYCJIIOBUEM IIEPE KITFOYEBBIM CJIOBOM ITOKaA.

Bo Bcex oCTampHBIX CIydasx 3HAK «;» TpeOyeTcs Mocie KaKIOH HMHCTPYKIUH, 32 UCKIIOYCHHEM OKOHYAHHUS Tela
OCHOBHOH IIPOTPaMMBI, TAe TPEOYeTCs 3HAK « . » (TOUKa).

UHCTpYKUMA npucBanBaHus

WHCcTpyKuMs npuCBaMBaHUS IpeJHAa3HA4eHa JUI yCTAHOBKHM 3HAUEHHs IMEPEeMEHHON WM YacTH IMepeMeHHOH —
3JIEMEHTa MaCCHBa, HJIEMEHTA CIIOBApSs, MO CTPYKTYPHI.

B Knayce OIIPCACIICHBI IBC Pa3HOBUAHOCTU I/IHCprKHI/Iﬁ MPUCBAUBAHMS: TIPOCTAsA U BBIYHCIIAIOIIHNC.

MNMpocToe npucBanBaHue

[IpocToe nmpucBanBaHMEe 3aMCHIBACTCS B CIETyIOMIEH (opme:

<mepeMmeHHas> := <BHpPAaXeHUE>;

I7ic mepeMeHHasi — IMyTh K IEPEMEHHOM, a BbIpa)keHHe JOJDKHO BO3BPAINATh 3HAYCHHE COBMECTHMOTO THIIA, KOTOPOE
OyzieT MpUCBOCHO yKa3aHHOH IepeMEHHO.

[TyTh K IEpEeMEHHON COCTOUT U3 UMEHH MEPEMEHHOM U MOCIIEI0BATEIbHOCTH KBAIM(PHUKATOPOB — MH/IEKCOB MAaCCHBOB,
KJIIOUYEH cI0Bapeil U UMEH NOJEN CTPYKTYP.

Jlyist mpuCcBauBaHUS 3HAYEHHS MOJIIO CTPYKTYPhI MMS HOJISL YKa3bIBAETCS Yepe3 TOUKY MOCHe MyTH K CTpykType. s
MPUCBAWBAHUS 3HAYEHHS DJIEMEHTY MaccuBa (CIIOBapsi) MHAEKC MaccHBa (KJIFOY CJIOBaps) yKas3bIBAETCS B KBaJAPAaTHBIX
CKOOKax MOCJIe MyTH K MaCCHBY/CIIOBAPIO, HAIIPUMED:

nporpamMa llpuMmep;
TIIIE

TCTtpl = cCcTpyKTypa
clnl: crTpoka;
cln?2: mpobHoe;

OKOHUYAaHNE;

TCTp2 = CTPyKTypa
c2nl: MaccuB MaccuBoB TCTpl;
c2m2: CTpoKa;

OKOHUYAaHME;

[IepEeMEeHHbIe

a: uejoe;

6: OpobHoe;

B: MacCCHMB CTPOK;



T': CJIOBapb CTPOK KJIOYU OpoOHOE;
ca: cioBapb TCTP2 KJIOY CTPOKA;
M: maccus TCTpl;
Hayajo
a := 10;
6 :=a + 0.01;
nnuHa (B, 1);
B[0] := "3HaueHue";
r[3.1415] := "In";
nobaBuThb (cj, "Kimou");
nyuHa (e ["Kmaou"] .c2nl, 2);
cin["Kmou"] .c2nl[0] := wMm;
nyavHa (e ["Kiou"] .c2nl[1], 1);
ca["Kmou"].c2nl[1][0].clnol := "HoBoe 3HaueHue";
OKOHUYAHME .

Bbluucnsawouwee npucBanBaHue

B Knayce onpeneneHsl cienyromue HHCTPYKIIMY BBIYUCIISIONIETO IPHCBAaNBaHUS:

+= [TpubaBUTH ¥ IPUCBOUTH

= BriuecTsb 1 IMPpHUCBOUTDH

- YMHOXUTb U MPpHUCBOUTH

/= Pa3/ie/UThb U TIPUCBOUTH

\= Pa3/ieNuTh Hale/10 ¥ IIPUCBOUTh

%= Pa3/ie/Th U TIPUCBOUTH OCTATOK OT Jie/IeHNs]
/\_

Bo3Bectu B cTeneHb U MMPpHUCBOUTH

&= Beruric/mth mobuToBoe «M» ¥ MpUCBOUTD

|= Bbrunciute mobutoBoe «JIV» 1 MpUCBOUTE

~= Bbruncuth moouroBoe «JIMBO» 1 IpUCBOUTh

Kaxxnast 3 3TMX MHCTPYKUMI BBITOIHSIET api(pMETHYECKYO WM TOOUTOBYIO ONIEpALUIO, UCIIOJB3Ys B KAYECTBE JIEBOTO
orepaHja 3HaYCHHWE IMEPEMEHHOH, yKa3aHHOW cJeBa, a B KadeCTBE NPABOIO — 3HAYCHHWE BBIPAXKEHHUS, YKa3aHHOTO
crpaBsa. Pe3ynbrar oneparuy cTaHOBUTCS HOBBIM 3HAUCHHEM IIEPEMEHHON, HAIIPHMED:

HayaJo
A += 1; // npubaBisgeT K SBHAUEHUIO [EPEMEHHONM A enuHUILY
B *= 2; // ynBamuBaeT 3HaUYeEHUE [EepPeMeHHOM B
B "= 3; // BO3BOOMT 3HAUEHME I[IEPEMEHHOM B B TpPETH CTENEeHb
T |= 8; // ycraHaeiuBaeT emuHuly B 3-M (cumTas or 0) OuTe NepeMeHHOM T
OKOHUAHUE;

CoBMecCTUMOCTbL TUNOB npu npucBanBaHmm

Tum 3HAa4YCHHUA, BOSBpaH.[aeMBIﬁ BbIpa’)KCHHUEM B HpaBOI>'I HaCTU HWHCTPYKIUH, HOOJDKCH OBITH COBMECTHM 11O
IMpUCBanBaHUIO C nepeMeHHoi/i B JIEBOH Y4acTH.

Jl71s1 mepeMeHHBIX IPOCTHIX TUIIOB!
*  CTpoKoBOii IepeMEeHHO MOXKET OBITh MPHCBOCHO CHMBOJIBHOE 3HAYEHHE, HO HE HA000pOT;

*  JlpoGHoOli mepeMeHHOIT MOXKET OBITh IPHCBOCHO LEJI0e 3HAYCHHE, HO HE HA000pOT;



* B ocranbHbIX ciiydasx TpeOyeTcsl TO4HOE COOTBETCTBUE THIIOB.
J71s1 mepeMEHHBIX COCTABHBIX TUIIOB:
*  MaccuBy MOXET OBITh IPHCBOCH MACCHB, COCTOSIIINN M3 JIEMEHTOB COBMECTHMOTO THIIA;

* CnoBapr0 MOXeET OBITh MPHCBOEH CJIOBaph, MMEIOUIMI KIIOY TOYHO TAKOTO K€ THMA W COCTOSIIUN U3
AIIEMEHTOB COBMECTHMOTO THIIA.

° CprKTpr MOXET OBITH MOPUCBOCHA CTPYKTYpa, UMCIOIAsl POBHO CTOJIBKO K€ MOJIeH ¢ TOYHO TAKHMH K€
HUMCHaAMH (663 yqéTa perHCTpa) U 3HAUYCHHUAMH COBMCCTUMBIX THIIOB. HOprZ[OK CJICI0BaHUA MoJjel He UMEET
3HAUCHMU.

Takum 00pa3oM, HampuMep, MaCCUBY JIPOOHBIX YHUCET MOXKHO MPUCBOMTH MACCHB IIEJIBIX YUCEN, a CTPYKTYpPE, UMEIOLIeH
CTPOKOBOE MOJ€, MOXKHO IIPUCBOUTH CTPYKTYPY, HIMEIOLIYI0 OHHOMMEHHOE CUMBOJIBHOE MOJIE.

KOHMpOBaHVIe AaHHbIX NP NpucBanBaHnn

C normueckoi TOUKH 3peHus], KaXIas IMepeMeHHas A3bika Kimayc comepKUT cBOIO COOCTBEHHYIO KOMHIO AaHHBIX. [Ipn
3TOM TapaHTHUPYETCsl, YTO NPHCBAaMBAaHWE 3HAUYCHMS ONHON NEpEeMEHHOH HHUKOT[a HE MOBJIEYET 3a cOOOW M3MEHEHHE
3HAYCHUS KaKOH-HUOYb IPYroi IepeMeHHOM.

®dusnyecky, Npyu NPUCBaUBAHUM 3HAYCHUIT IIEPEMEHHBIX, a TAKKe IPU Tepeade MapaMeTpoB B POLELYPbl U (PyHKIINH,
UCTIONB3YETCS MEXaHW3M KOIMPOBAHUS-TIO-TPEOOBaHMIO. A HMEHHO, TPH MNPUCBANBAHWU 3HAUYCHHS IIEPEMCHHAs-
OpUEMHHK MOJy4aeT CCBUIKY Ha Ty )K€ KONUIO JaHHBIX, YTO XPAHWUTCA B MEPEMEHHOW-UCTOYHHMKE, TaK YTO B
OTIEpaTUBHOM NMaMsTH UMEETCs! JIMIIb OJHA KOIIUS JaHHBIX, Ha KOTOPYIO CChUIAIOTCA /Be (Win Oosiee) nepeMeHHBIX.

Jasee, ecu 3HAYCHUE OMHOM U3 MEPEMEHHBIX MOAMMDUIIUPYETCS, TO MEePE.] ITUM IS He€ Co3MaéTCsl YHUKATbHAS KOITUS
JAHHBIX, U BCE W3MEHEHHS BHOCATCS B ATy BHOBB CO3JaHHYIO KOMHUIO. TakuM 00pa3oM, KONMPOBAHWE NAHHBIX B
OTIepPaTUBHOHN ITAMSTH BBITIONHSCTCS TOJBKO TOTA, KOTJIa OHO B CAMOM JeJie HeOOXOAUMO.

HyXHO y4WTBIBaTh, YTO KOITMPOBAaHHE-NO-TPEOOBAHUIO PAOOTAET TOJBKO AJISI NEPEMEHHBIX, MMEIOIIUX IOTHOCTHIO
UACHTUYHBIC TUIIBI JAHHBIX. HaanMep, IMpUCBanBaHUC CJIOBApsA LEJIBIX CJIO0Bapro }Z[pO6HI)IX BBI3BOBET HCMCAJICHHOC
KONMPOBAHME BCEX KIIOUEH U 3HAYEHUM U3 OIHOTO CII0BAps B APYTOM.

Kpome Toro, xommupoBaHHe-NIO-TPeOOBAHNIO BBITTOMHAETCS JIMIIB JUIS BCETO 3HAUYCHMS NEPEMEHHON Kak ILIEJIOro U He
paboTaer HU AJIsl OTIENBHBIX JIEMEHTOB MacCHBOB M CJIOBapeH, HM JUIs OTAEIBHBIX TOJNiei cTpykTyp. Hanpumep, eciu
MepeMeHHass A COICPKHUT CChUIKY Ha MAacCHB, IOJyUYEHHYIO OT IepeMeHHOH b, u mepBoMy ayieMEeHTy 3TOr0 MaccHBa
MIPUCBAaNBAETCSI HOBOE 3HAYEHHE, TO MEPE] BHINOIHEHUEM IPHCBAaMBaHMUS AT MEpeMEHHOM A OydeT cos3laHa HOBas
KOIHSI BCETO MacCHBA.

UHCTpYyKUMA Bbi3oBa nognporpaMmmbl

[l BBI30Ba MOATIPOTPAMMBI — TPOLEAYPHI WM (PYyHKIIMH — B MCXOIHOM KOJE 3alUCHIBACTCS €€ UM, 32 KOTOPHIM
JIOJDKHBI CIIeIOBaTh Kpymiible CKOOkW. Ecny it moamporpaMMbl OTpeeNieHbl MapaMeTpbl, TO NepedeHb 3HAYCHUH
MapaMeTpoB YKa3blBaeTcsi B CKOOKax uepe3 3allsiTyl0 B TOM KOJMYECTBE U B TOM IIOPSAKE, KaK 3TO MPEAyCMOTPEHO
OTpezieIeHUeM MOAIporpaMMsbl. Eciii mapamMeTphbl OTCYTCTBYIOT, KpYIJIble CKOOKH JIOJKHBI OBITh ITYCTHIMH.

Hayajo
mosallpouenypa () ;7
mosaBropasllpouenypa (10, 20, "rpummuats");
OKOHYAaHUE;

Taknum 00pa3oM MOXKHO BBI3BIBATH Kak MPOLETYPHI, TaK U (PyHKIIMH — B ITOCIEIHEM ClIydac 3HaUC€HHE, BO3BPAIIAEMOE
¢ynkment, Tepsercs. Eciu Bo3Bpamaemoe QyHKIMeW 3HaU€HHE HYXXHO HCIIOIB30BaTh B JIAJIIBHEHIIEM MO XOIy
MPOTPaMMBI, TO €ro HeOOXOAMMO MPUCBOUTH HEKOTOPOH EpEMEHHOM, HallpUMeEp:



Hayajo
mosllepemenHas := moadyuxkumsa ('A', "B");
OKOHUAHUE;

CDyHKHI/II/I, BO3Bpallaronye 3HAYCHUA MPOCTBIX THUIIOB MOXKHO, KPOME TOT'O, UCIIOJIB30BaTh B KAYCCTBC apryMCHTOB B

BBIPAKECHUSX
HayajJo
pesynbTaT := BRHUMCIMTLOZmHO (1, 2) + BHuMcaurTvplpyroe (3, 4, 5) + 1;
ecau BeuMcauTbTpeTse () > 0 To pesynbTar := 0;
OKOHUAHUE;

Huuyero — nycrasa MHCTpyKUusA

HyCTaH HWHCTPYKIHA 3aIlIMCBIBACTCA KIIFOYEBBIM CJIOBOM HUYETI'O!

HayvaJo
HUUETO;
OKOHUAHUE;

OTa MHCTPYKLMSA HE BBINOJHSET HUKAKuUX AeHUCTBUA. OHa MOXET MCHOIb30BaTbCAd B TEX CIydasx, KOrAa MpaBuia
CHHTaKcHca TpeOyIOT HAINYUSI HHCTPYKIMH, KOTOpasi JaKTHUECKH HEe HYXKHA, HAalpuMep:

HayaJo

ecnu BcéXopomo TO HUUEIO

MHaue coofumTh ("Uro-TO mousio He Tak!");
OKOHUAHUE;

Ilpumeuanue: Jta WHCTPYKUUS BBHIIIOUT OECHONE3HOH, OJHAKO ITO HE Tak: 0e3 He€ HEBO3MOXKHO OOOWUTHCH, €CITH
TpeOyeTcsl MOJTHOCTHIO MOAABUTH BCIUTBIBAIOIICE HMCKITIOYeHHE. Kpome Toro, oHa ObiBaeT ymnoOHA, YTOOBI YCTaHOBHTh
TOYKY OCTaHOBA B OTJIQMMKE IIEPeJl BHIXOZOM M3 0JIOKa, HO TIOCIIE BHIOJIHEHHs BCEX MHCTPYKIHMH B OJIOKe.

3aBepwunTb — 3aBepLUeHKe NporpaMmmbl

I[J'ISI 3aBCPUICHUA pa6OTI)I IIpOorpaMMBbl UCIOJIB3YETCA HHCTPYKIYA SaBepUiMTh!

3aBEPWNUTE ;
3aBepumnTs 0;
3aBepunTh KOOOWMOKM;

rIe KoAOumMEBKM — IeNIoe YNCIO (FUTH BRIpaKEHHE IEJIOYMCIICHHOTO THIIA), KOTopoe OyleT BBIIAHO OIEeparlMOHHOM
crcTeMe B KayecTBe Kojia 3aBeplieHus npouecca. Eciu nporpamMa OblLia BBITOIHEHA YCIEIIHO, OHA JIOJKHA BEPHYTh
KOJl 3aBEepIIEHHUS] paBHBIM HYII0. HeHyneBoW Koji 3aBepIICHHs] CBUICTEILCTBYET 00 OIMMOKE, BO3HUKIIEH TIpU
BBINIOJTHEHUH [TPOTPAMMBI.

Tak, ecii IpH BHIITOJIHEHUH POrPaMMbl BO3HUKAIOT He0OpabOTaHHBIE HCKIIIOYEHUs, IporpamMMa OyJIeT 10 yMOTYaHHIO
3aBepiieHa ¢ kogoM -1. Eciam Bce MHCTPYKLMH, COCTABISIONIME TEJO MPOTrPaMMBbl, ObUIM BBIIOJHEHBI YCIIEIIHO, U
mporpaMMa He ObUIa SBHO 3aBEepIICHAa WHCTPYKIHEH BSaBepumMTh, TO KOJ 3aBEPIICHUS MO YMOTYaHHIO Oy/IeT paBeH
HyM0. AHaJOrMYHO, HHCTPYKIUSl BaBEePUMTE BbI3IBACT YCHEIIHOE 3aBEPIICHUE MPOrpaMMBbl, €CIIU KOJ HE yKa3aH

SABHO.

WHcTpyknns BaBepumTe JOIMYyCTHMa BHYTPH HOANPOTpaMM JIIOOOTO YpPOBHS BIOKCHHOCTH. Ecnm mMHCTpyKIMs
BaBepIMTE BHIIONHACTCS BHYTPH COCTABHOTO OJI0Ka, COAEPIKAIIEro CEKIHI0 HaNoCJIeAOK, TO HHCTPYKIIMU B 3TOH



CCKIIUN 6y}1yT BBITIOJIHCHBL TIEPE]] BBIXOAOM U3 OioKa — TaK, KaK CCJIn OBl HWHCTPYKIHUS BaBepumMTB BbI3Bajla

HUCKIIIOUYCHUC.

BepHyTb — BO3BpaT U3 noanporpamMmbil

WHcTpyKknnst BO3BpaTa WCHONB3yeTCS sl BO3BpaTa W3 MPOLEAYPhl HIM (QYHKOMM C YKa3aHHEM 3HAYCHUS,
BO3BpaIaeMoro (QyHKIen.

I/IHCprKHI/IH 3alMCbIBACTCA KIIIOUYCBBIM CJIOBOM BEPHYTHB WM BEPHYTBCSH, IIOCIIC KOTOPOIro MOXKET OBITE YKa3aHo
BO3BpaIlacMOC 3HAYCHNC (I)yHK]_II/II/I.

byHkUuMA MOAPYHKUMA () @ CTPOKa;
Hauyajio

BEepHYTb "pesynbTatT";
OKOHUAHUE;

npouenypa Mosallpouenypa () ;
Hayajo

BEPHYTLCS;
OKOHUYAHUE;

KiroueBrle cimoBa BEPHYTHE U BEPHYTBCSH [10JIHOCTHIO 3KBUBAJICHTHBI 1 B3aUMO3aMCHSACMBI.

Ecnu mHCTpYKLMS MCHONb3yeTcs: B Tele (YHKIMHU, TO MOCJE KIIOUYEBOI0 CIIOBA JIODKHO OBITh yKa3aHO 3HaueHHe (WU
BEIpakeHHE), Bo3BpamaemMoe (¢yHkuueil. Ecau Bce WHCTpYKuuM B Tele (DYHKIWW OBLIM BBITOJHEHBI, M (QYHKIUS HE
OblIa SBHO 3aBEepIlCHA WHCTPYKIHEH BEPHYTB, TO OHa BEPHET HYJICBOC HavyalbHOE 3HAYEHHE COOTBETCTBYIOLIETO

TUIA.
Jlnst mponieryp yka3sIBaTh BO3BPAIIAEMOE 3HAUYEHNE HE JIOITYCKAETCsL.

Ecmu HWHCTPYKIM BEPHYTB BLIIIOJIHACTCA B TCJIC OCHOBHOH nmporpaMmsbl, TO OHa pa60TaeT B TOYHOCTHU TaK K€, KaK
HHCTPYKIMA BaBepuMTh. B »Tom ClIy4a€ BO3BpalIa€MoO€ 3HAYCHUE JOJDKHO OBITH LECJIBIM YHCJIIOM M O3HA4YacT KOO

3aBCPUICHUA ITpoLecca.

Ecnu HWHCTPYKIUSI BEPHYTE BBIIOJHACTCA BHYTPU COCTaBHOTO 6.1'[01(8., COACPKAMICTO CCKIUI0 HAaoCIemokK, TO
HWHCTPYKIHHU B JTOH CCKIIUN 6yﬂyT BBITIOJIHEHBI IEPEA BbIXOAOM U3 O1moxa — TakK, KakK €CJIn OBI HUHCTPYKIUI BEPHYTH

BbI3BaJia UCKIIIOUCHHUC.

Ha4yano-koHeL, — cocTaBHOW 610K MHCTPYKLUNA

CocTaBHO# ONOK TpeAcTaBIAeT COOOH HMHCTPYKIIMIO, KOTOpash MOXKET COAepXaTh OAHY WM HECKOJIBKO IPYTHX
WHCTPYKIUH U MPEIOCTABISET CPENICTBA IS O0OpaOOTKH HCKITFOUCHHH.

CocTaBHOM OJIOK HAYMHAETCS KIIFOYCBBIM CJIOBOM HAYaJIo M 3aKAHYMBACTCS CIIOBOM KOHEL, W OKOHYaHue.
KitoueBble C0Ba KOHEN, 1 OKOHYAHME [OJHOCThIO JKBHBAJICHTHbI M B3aWMO3aMeHsieMbl. MexIy HadaioM u
OKOHYAHHEM OJIOKa MOXET HAXOJHWTHCS OMHA WM HECKOJBKO JPYIMX WHCTPYKIMU (B T.Y., BIOXKCHHBIC COCTABHEIC
6moxn).

HayvaJo
BBIIOJIHUTHEOOHO () ;
BHIIOJIHMTEIpyToe () ;

KOHEeII;

CocTaBHOH OJOK MOXET HMPUMEHSTHCS BO BCEX CIyYasx, KOTJa CHHTAKCHUC s3bIKa TpeOyeT HaIH4Hs POBHO OIHOU
WHCTPYKIUH, a QAKTHYSCKU UX TPeOYyeTCs] HECKOJIBKO — B YCIOBHBIX BETBICHHSX, B IUKJIAX, B MHCTPYKIIMU BhIOOpa U
Jp. Terao 0CHOBHO# porpaMMBbl U JIH000# TpoLeypbl WK (YHKIWH TAKKe MPEACTaBISLET COO0H COCTaBHOW OJIOK.



ecim A > B 1o urToToOmHO ()
nHaue uToTolpyroe () ;

ecim H < B TO Hauajo
yToToOmHO () ;
BTOpPOE () ;
TpeTbe () ;

KOHELl MHaue Haudallo
uroTollpyroe () ;
ueTBEpPTOE () ;
naroe () ;

KOHEIl;

WHCTpyKIMU B TeJIe COCTABHOTO OJIOKA BBIMOIHSIOTCS MO MOPSAKY OfHA 3a APyroil. ECiu 1pu BBIOIHEHUH HEKOTOPOU
MHCTPYKIIUU BO3HUKJIIO UCKITFOYEHHUE, TO CIEAYIOIIUE 32 Hell HHCTPYKIIMK HE BBIMOIHSIIOTCS, U YIIPABJICHHUE HEMEIJICHHO
nepenaéres B CEKIMI0 00pabOTKH HCKITFOUCHUIA.

Cexnmst 00pabOTKH MCKIIOYEHUH, €CII OHa eCTh B OIIOKe, pacroiiaraercsl Mocie BCeX MHCTPYKIUH, COCTAaBIITIOLIIX
070K, ¥ HAYMHACTCS KITIOYEBBIM CJIOBOM MCKIIIOYEHME WIIH MCKIIIOYEeHMST.

HayajJio
BRITOJTHUTHEOOHO () ;
BBIIOJIHUTBBTOpPOE () ;
BBEIINOJIHUTBETpeThe () ;
VICKJIIOUEHME
cooBbumTh ("Bo3HMKIIA Kakasg—-To ommbka!");
OKOHUAHUE;

Ecnu Grox He mMeeT ceKunu 00paboTKHM MCKITIOYEHUH, TO BO3HUKIIIEE UCKIIIOYEHHE BCIUTHIBAECT B OOBEMITIOMHNN ONOK,
MMEIOIINI TaKyH0 CEKIUI0 — B T.4., BO3MOXKHO, 3a MPe/Iebl BHIIOIHIEMOU noamnporpaMmel. Eciu Takoit o0beMimonmit
0JI0K BOOOIIIE OTCYTCTBYET, TO BEITIOIHEHHIE IPOTPAMMBI 3aBEPIIACTCS C KOJIOM -1.

Cexkuust 00pabOTKU UCKITFOYEHHH MOXKET OBITh IPOCTOM WIIM [IETaIN3UPOBAHHOM.

[IpocTast CeKys CONEPKUT ONHY MM HECKOJBKO JTIOOBIX HHCTPYKIMH. Ecim GII0K MMeeT MpoCTyIo CeKIU0 00padoTKH
WCKIIIOUYCHNH, TO TPH BO3HMKHOBEHHH B OJIOKE JIOOOTO HCKIIOUEHHS YIIpaBICHHE NepenaéTcs B ATy CEKIHIO,
MMEIOIINECS B HeW MHCTPYKLUH BBIITOJHSIOTCS, U JII000€ HCKITIOUEHHE CYMTAETCS MOJaBICHHBIM, €CIIH €ro BCIUIBITHE HE
ObLI10 BO30OHOBIIEHO.

UroOsl BO30OHOBUTH BCIUTBITHE HWCKIIIOUCHHS, B CEKIUH OOpabOTKM HWCKIIOYeHHH (M TOJIBKO B HEW) MOXKHO
HCTIONB30BaTh HHCTPYKIUIO BPOCUTE.

Jleranu3upoBaHHas CeKIMs OOpabOTKH WCKIIOYEHHM CONEPKHUT OJHY WM HECKOJNBKO HMHCTPYKIMH MepexBara
HCKITIOUEHHUH KOTJa-TorAa U HE MOXKET COIEPIKATh HUKAKUX APYTHX MHCTPYKIMH. VICKIIIoueHHe, MOMaBIliee B TAKYIO
CEKIIMIO, CYMTACTCS MOJIABICHHBIM B TOM CIIyYae, €CJIH OHO COOTBETCTBYET KaKOW-THOO U3 MHCTPYKIIMI MIepexBara; Bce
OCTaJILHBIE UCKITIOUEHUS BCIUILIBAIOT B 00BLEMITIOIIHI OJIOK.

Hadajo
u := pejioe ("He uwmcio");
VCKJIIOUYEHME
korma OmmbkaKoHBepTaumm Torma 4 := 0;

korma Jioboe Torma coobumTh ("Kakas-To HeoxmumaHHasa ommbkal!'™);
KOHEeL;

CocTaBHOI 070K MOXKET 3aKaHIHUBAThCS CeKHHeﬁ rapanTUPOBAHHOTO BBITIOJIHCHUS.

Ecau B G110ke ecTh CEKIMA rapaHTUPOBAHHOT'O BBIITOJIHEHHUS, TO IIEPET BBIXOIOM U3 0JIOKa — BHE 3aBUCUMOCTH OT TOrO,
BO3HHUKIIO JIU B HEM HCKIIFOUCHUC, NI BCC MHCTPYKINUUN OBLIH BBHIOJHEHBI yCneuHo — YHIpaBJICHUC HCpC,Z[aéTCH B OTY



cexiuio. Taioke ympaBleHHe MepemaéTcss B Ty CEKLUUI0 NpPH BbIXoAe U3 OJI0Ka HHCTPYKUMSMH HOpepBaTh,
NPOAONIKNATE, BEPHYTE I 3aBEPINTE.

Ceknus rapaHTHPOBAHHOIO BBHIMOJNHEHHUS HAYMHACTCS KITFOYCBBIM CJIOBOM HAIOCJEeROK. JTa CEKIUs OJDKHA
pacrionaraTbcs B KOHIIE 0JTOKa, TIOCIE€ OCHOBHON CEKITMH M CEKIINU 00pabOTKH HCKITIOUCHHH.

ckpuTBKypcop () ;
HayvaJo
UTOTOBBINIOIHUTE () ;
eméUYToTOBEIIONHUTSE () ;
BepHYTb 07
UCKJIOUEeHYE
CooOUMTE (TeKCT MCKJIoUeHUd () ) ;
HaroCcJeooK
noxaszarbKypcop () ;
KOHEell;

AOnsi-Hayano — [OCTyN K NOMsIM CTPYKTYP

CocraBHOI 0JI0K I/IHCprKlII/Iﬁ MOXKET HAaYMHATBCA C KJIHOUCBOI'O CJIOBa AJISI, 3a KOTOPBIM YKa3aH IIYThb K nepeMeHHoﬁ
WIN KOHCTAHTE CTPYKTYPHOI'O THUIIA, 4 BCJIECA 3a HUM — CJIOBO Ha4daJIo, TEJIO COCTaBHOTO 0JIOKa U CIIOBO KOHeI1 1Uin

OKOHUYAaHMe.

B Takom coctaBHOM 070Ke cO3maTcs JIOKaIbHast 00JaCTh BHIUMOCTH, TIO3BOJISIONIAS HAIPSIMYIO 00paIIaThCs K MOJISIM
yKa3aHHOH CTPYKTYpHI B IIpeeniax 0J0Ka, HapuMep:

nporpammMa llpumep;
TUM

Touka = CTPYKTypa

T, B: LeJoe;

OKOHYAHUE ;
rnepeMeHHas

Tuk: Touka;
OJi9 TYK HAvajo

v := 10; // npucBOMTH BHAUYEHME I[OJIO TUK.T

:= 20; // UPUCBOWTL BHAUEHME MOJIO TUK.B

OKOHUAHME .

Mexay CllOBaMH AJIsT 1 Hadajo MOTYT OBITh yKa3aHBl HECKOJIBKO MEPEMEHHBIX, IIEPEUNCICHHBIX Yepe3 3arsTyio. B
9TOM Cllydae, €Clid YKa3aHHbIE CTPYKTYpbl UMEIOT IOJiA C OJWHAKOBHIMH HMEHaMH, TO MOJS TOM CTPYKTYpHI, UTO
yKa3aHa [O3Ke, CKPOIOT 3a cO00# OTHOMMEHHBIE TOJISI CTPYKTYP, TIEPEUUCICHHBIX PaHbIIIC.

Crenyer uMeTh B BHILY, 9TO KOHCTPYKIMS HJIsT HE BBIYMCIIAECT HUKAKUX 3HAYCHUH mepes BXoZoM B Oiok. Bmecto sToro
MOJIHBIA MYTh K 3HAYE€HHWIO CTPYKTYPbI BBIYMCISAETCS KaXKIbIH pa3 Mpu oOpamieHuH K e€ MojsiM, Kak eciu Obl Impu
o0pallleHHH K KaXIOMY MO0 ObLI yKa3aH MOJHBIN MyTh K HeMy. [loaToMy, Harpumep, clienyromias nporpamma Oyer
paboTaTh MPaBWILHO, XOTSI COMHUTENIFHO BBINJISIAUT C TOYKH 3PEHUSI CTPYKTYPHOTO ITPOTPaMMHUPOBAHUS:

nporpamMmMa TaxHeHanmo;
TWAIIBL
Touka = CTPyKTypa
r, B: LeJjoe;
OKOHUAaHMe;
IIBeTHEIeTOUKM = MacCCUB CTPYKTYP
nos: Touka;
LBeT: LeJioe;



OKOHUAaHUE ;
nepeMeHHasa

TUK: [IBeTHBEIeTOUKM;

K: LeJjoe;
oJsa Tuk[K], TUuK[K].DO3 Hauvajio

nyuHa (Ttuk, 10);

IJIS KaXIOTO K U3 TUK UUKJ / *QAS JIydme HAaOMCATh 3IeCh*/ Haudajio

T =k * 5; // Tuk[k].nmos.T
B := 10; // Tuk[k].Im03.B
user := $909090; // Tuk[k].UuBeT
KOHell;
OKOHUAHME .

Korga-torga — nepexBaT UCKITHOYEeHUN

WHCcTpyKuns mepexBara UCKITIOUEHUS MOXET HCIOIb30BaThCs TOJIBKO B CEKIMU OOPaOOTKM MCKIIOYCHHH COCTaBHOTO
Omoka (T.e., TOCIE KIIOYCBOTO CIIOBA MCKJIIOWEHMe) M HE MOXET COCEICTBOBAaTh B HEH € KaKUMH-TO emé

HHCTPYKIIUSAMH, KPOME IPYTUX UHCTPYKIIUHI TIepexBara.

WHCTpyKIIMSl HAUMHASTCS KITIOUEBBIM CIIOBOM KOT'HA, 32 KOTOPBIM CIIEAyeT OJHO U3 TPEX:
*  OJHO WJIM HECKOJIbKO MMEH UCKITIOUCHHUI Yepes 3arsTyio;
*  ompeneicHUE NepeMEHHOM NCKITIOUSHNS;
*  KIIOYEBOE CIIOBO Jiro6oe (Wi Jr6oit, nnbast).

I[anee CJICAYCT KIIFOUEBOC CJIOBO TOTr'nda, d 3da HUM TCJIO MHCTPYKIMN NEpeXBaTa — POBHO OJHA WMHCTPYKIUA (B T.4.,
BO3MOXHO, COCTaBHOM 6J'IOK), KOoTOpas 6y,ElCT BBIITIOJIHEHA B TOM CJIy4ae€, €CJIN MOAXOAAIIEE HCKIIIOYCHNE BO3HUKIIO TTPH
BBINIOJTHCHUH OCHOBHOM CCKIIMHU COCTAaBHOI'O OJI0Ka.

Yr10o0kI MpOCTO NMOJAABUTH HMCKIIFOYCHHE, TCJIOM HHCTPYKHIHU HEpEXBaTa MOXKET OBITH HHCTPYKIHA HMUYEro. Yr10o0kI
BO300HOBHUTH BCILIBITHE TICPEXBAYCHHOT'O UCKITIOUYCHUS, UCIIOJIB3YETCA HHCTPYKIIUA 6POCI/I'I‘B.

HadgaJjio
BBRIIOJTHUTHEOOHO () ;
BHIIOJIHUTE IpyToe () ;
VICKJIIOUEeHM S
xorma OmmbxaKoHBepTaluy Torma coobmmThb ("HenpaBMibHBEL QopMaT HaHHBEX.'");
korna HerepuemMHnexkc, HeBepuwpiKiiou Torma coobumThs ("HenpaBWIilbHEM HpoTrpammucT. ") ;
korzma om: MosOmmbka Torzma Haudajio
Oll. TEeKCT := Ooll.TekcT ++ " He BOJHYMTEeChb, TakK M OwJIO 3amymaHo! ;)";
OpPOCUTE ;
KOHell;
xorga Jwboe Torma sasepumTb 100;
KOHEell;

3ampenieHo YIIOMUHATh OJTHO M TO )K€ UCKIIIOYEHUE B HECKONBKMX MHCTPYKLHUSAX IMEpPEXBaTa B Mpe/enax OAHOM CeKIHH.
WHucTpykuus korzma mobBoe mnepexBaThiBaeT JIr000€ BO3HUKIIEE HCKIIOUCHHE, €CJIM OHO HE YHNOMSHYTO B JIPYTHX
MHCTPYKIMAX B TOM JK€ CeKIUH. Takasi HHCTPYKIHUS JOJDKHA OBITh HOCIEAHEH B CEKIINH.

Ecnu B MHCTpYKIIMK TIepexBaTa He OOBsBIICHA MEPEMEHHas, a EePEYUCIICHBI OJTHO MJIM HECKOJIBKO MMEH MCKITIOUEHUH,
TO TENI0 MHCTPYKLUHU BBITOIHACTCS MIPU BOSHUKHOBEHHH JIFO00TO M3 HUX. [Ipr 3TOM MOXHO y3HaTh, KAKOE UMEHHO U3
UCKJIIOYEHHI BO3HUKIIO, M TOIYyYMTh TEKCT COOOLIEHHS 00 omuOKe BbI30BOM (YHKUMH MMSI_MCKIOUeHms:() u
TEeKCT MCKJIIOUEHMsI (), HO HET BO3MOXKHOCTH MOAM(DULMPOBATE TEKCT UM MaPaMETPhI HCKIIOYEHHUS.

Jig moctyna K mapameTpaM MCKITIOYCHHUS HY)KHO OOBSBHUTH IMEPEMEHHYI0 — yKa3aTh €€ UM MOCIe KJIF0YEBOTO CIIOBA
KOT'Za U OTJCIUTh JBOCTOYNEM OT MMEHH HCKITIOUeHUs. Takas HHCTPYKIHS MOXET IIePEeXBaThIBaTh TOJIBKO OIMH BUI

HUCKIIIOUCHMUA.



[lepemeHHas1, 00BsABICHHAS TAKUM 00pa30M, IPEACTABIIACT COOOM CTPYKTYPY, KOTOpasi CONCPIKUT:
* Jlome TekcT CTPOKOBOTO THIIA, COAEPIKAIIEE TEKCT COOOIICHNS 00 OMNOKE;
*  [lons mpOCTHIX THIIOB, COOTBETCTBYIOIINEC MTApaMEeTpaM B OTIPEICICHUH UCKITFOUCHUS.

3TI/I T10J15 HOHy‘IaIOT CBOU 3HAYCHUA HpI/I CO3JaHUU UCKIIKOUCHUSA U MOFyT 6I)ITI) HN3MCHCHBI HpI/I €cro nepeXBaTe. Cne;[yeT
UMETh B BHIY, YTO €CIIM TEKCT COOOMIeHHs 00 OmmOKe comepkan CIenu(pHUKaTopsl BHIA $ (MMsI), TO B MOMEHT
nepexpaTa Moje TeKCT CONICPKHUT yxke 0THOPMATUPOBAHHBIA TEKCT, IIC BCE CIENU(MUKATOPHI 3aMCHECHBI HA 3HAYCHUS
napameTpoB. M3MeHeHHe 3HAYCHH MapaMeTpoB HCKJIIOYCHHS HpPU €ro mHepexBare He MPHBOIUT K MOBTOPHOMY
(hOopMHUPOBAHHUIO TEKCTa COOOIICHHS 00 OIMUOKE; /Ui TOrO, YTOOBI M3MEHHUTh TEKCT COOOIIECHHUS, HYXKHO MPUCBOUTH
HOBOE 3HAYCHUE I0JII0 T@KCT.

Monudukanus TeKCTa U MapaMeTpoB MEPEeXBAuYCHHOTO HCKIIOYEHHsT UMEET CMBICH TOJBKO B TOM Clly4yae, €CiH €ro
BCIUTBITHE Oy/1eT BO30OHOBICHO HHCTPYKINEH 6pPOCHUTE.

Owunodka — cosgaHue UCKNYEeHUs

OTta HWHCTPYKIHUA NPUMCEHACTCA OJIsA TOTO, YTOOBI IpeEPBATH MOCICAOBATCIbHOCTD BBIITIOJIHCHUA U CO34aTh BCIIJIBIBAIOIIEE
HUCKIIIOUYCHHUC.

WHCTpyKIMs HAYUHAETCSI KITIOUEBBIM CJIOBOM ommBKa, 3a KOTOPBIM CIIEMYeT UM UCKITIOUeHUS. ECIU Ut HCKITIOUeHHS
OTIpeeNICHBI MapaMeTPhl, TO WX 3HAYCHHUS JOJDKHBI OBITh MEPEUHCIICHBI Yepe3 3alITyi0 B KPYIIBIX CKOOKax Imocie
MMEHU MCKITIoueHus. Jlanee MOXKET CIIeIoBaTh KIIOUYEBOE CIIOBO CoOBenmre, a 32 HUM BBIPaXKEHHE CTPOKOBOTO THIIA
— TEKCT cOoO0IIeHUs 00 OIIHOKE.

WHCTpyKIMY, CIENyIOMHe IT0CIe HHCTPYKIMN ommBKa, He BBITOIHAIOTCI. BMecTo aTOro ynpasieHue mepenaércs B
CEeKIMI0 O00pabOTKM MCKJIIOYEHHMH OJpKkaiiiiero coctaBHOro Onoka. Ecim Takoil OJIOK OTCYTCTBYET, BBINIOJIHEHHE
MpOTpaMMBbI Oy/IeT 3aBepIICHO C KOIOM -1.

VCKJIUEH e
MosaOumbka (11, mn2: uesyioe; n3d: crpoka) coobmeHue "TyT kKakas-To ommdxa";
EméOumbKa (cTp, CHUMB: LeJoe) ;

Hayajio
ommbka OmmbxaBHIIIOIHEHUS;

// BCE&, UTO HANMCAHO HMWXE, HMKOIIa He OyIOeT BEHIIOJIHEHO
ommBxa MoaOuwmbka (10, 20, "rpmnouars");

[ n

oumbxa EmeéOmmbxa (1, 2) coobueHme "Oumbka B CTpoke $(CcTp), CUMBOI % (cuMmB) .";
KOHEell;

Ecmu tekcT coobmennst 06 ommbke ObIT yka3aH W B ONPEACIICHIH MUCKITIOYCHHUS, H TIPU €r0 CO3JaHHH, TO MOCIEIHUI
HUMeeT MPHOPUTET. ECiin TeKCT HE yKa3aH HU B ONMpPEACICHUH, HH IPU CO3[aHUM UCKIIOUEHHS, TO B KaY€CTBE TEKCTa
COOOIICHHUS UCTIONB3YETCS MM UCKITIOUCHUS.

Ecnu 11 McKITIOueHHs onpeieNieHbl TapaMeTphl, TO TEKCT COOOIIEeHHU 00 OMMOKe MOXKET COAepKaTh CHeNU()UKATOPHI
BUa % (MMs1), T€ MMsT — UM IapaMeTpa HCKIModeHHs. [Ipyu co3maHum MCKITIOUCHUS Takue crenn(UKaTopel OymyT
3aMEHEHBI Ha CTPOKOBBIE IPE/ICTaBICHHSI 3HAUEHUH COOTBETCTBYIOIIMUX NTapaMEeTPOB.

Kpome Tor0, 3HaUEHHSs TapaMeTPOB UCKIIOUEHHUSI MOTYT OBITh IOIYYIEHBI B CEKIIUH NIEPEXBaTa HCKITIOYEHUH COCTABHOTO
6110Ka, kKak 310 onmcaHo B pazaeine «Koraa-Toraa — nmepexsBart HCKJIIOYEHHID.

EpOCVITb — BOoCcco3aaHune UCKr4veHus

OTa MHCTPYKIHUS 3aMHCHIBACTCS KIFOUEBBIM CIOBOM 6pocmTh. E€ MOXKHO NMPHUMEHATh TONBKO B CEKIUH 00pabOTKH
UCKIIIOUEHUH COCTABHOTrO OJIOKA: OHA NpEpBIBAET IOCIEAO0BATEILHOCTh BBHIIIOJHEHHS W BOCCO3JAaéT TO K€ CaMoe
UCKITIOUEHHE, KOTOPOE TPHUBEJIO K Iiepeiade yIpaBieHHs B TaHHYIO CEKIMI0 00pabOTKH NCKITIOUSHHUH.



WHcTpykuuy, cieayolue Nocie HHCTPYKIMU 6POCKHTE, HE BBIIOIHAIOTCA. BMeCTO 3TOr0 ynpasieHue nepenacres B
CEeKINI0 00pabOTKH MCKITIOUCHUI, PaCIIONOKEHAYIO B OMIpKaiiimeM o0beMiromeM coctaBHOM Oioke. Eciu takoit 6ok
OTCYTCTBYET, BBIIIOJIHEHHE ITPOTPaMMBbI OyIET 3aBEPLICHO C KOZOM -1.

Ecnu mapamerpbl MCKIIIOUEHHS] WIIM TEKCT COOOIeHHs 00 omuOke ObUTM MOIU(UIMPOBAHBI B CEKIMU 00pabOTKH
UCKIIFOUEHHUH, TO UCKITIOUeHNE OyIeT BOCCO3aHO ¢ HOBBIMH 3HAYCHHSAMH.

Ecnu-to-nHave — yCcrioBHO€e BeTBJ1IeHue

Ota HWHCTPYKIOHA TPUMCHACTCA IJIA BBIIIOJTHEHUA TEX W UHBIX JIEUCTBUM B 3aBUCUMOCTH OT HEKOTOPOTO YyCIIOBHUA.

WHCTpyKIMS HAYMHAETCS KIIFOUYSBBIM CIIOBOM €CJIM, MTOCIe KOTOPOTO JOKHO OBITh YKAa3aHO YCIOBHE — 3HAYCHUE FUTH
BBIp@)XEHHE JIOTHYECKOTO THIA. [[anee ciiemyeT KIIloueBOe CIOBO TO, a 33 HUM — POBHO OfIHA MHCTPYKIHUS, KOTOpas
OyZeT BBITOTHEHA B TOM CITydae, €CIIH YKa3aHHOE YCIIOBHE UMEET HCTHHHOE 3HAYCHUE.

]Ianee MOXCT CJICO0BATh 3HAK «;», 00 KITFOYEBOE CJIOBO MHade, a 3a HUM emé POBHO OJHA MHCTPYKIUA U 3HAK « ;».
OTa NnocJjeAHAA HHCTPYKIUA 6y,Z[GT BBITIOJIHEHA B TOM CJIy4ae, €CJIM YKa3aHHOC YCJIOBUC UMECT JIO)KHOC 3HA4YCHUC.

B 000ux ciy4asix pOBHO OIHA HHCTPYKITUS MOXKET MPECTABISITE COOOH COCTABHOM OJIOK, COMEPIKAIIUI CKOJIBKO YTOTHO
MHCTPYKLHUH.

Hayajo
eciim A < B TO
BeiIBeCcTHM ("A MeHpme B.");
ecimu H < M TO
BuiBeCcTU ("H MmeHbme M.")
MHadYe HadajJlo
BelBeCcTH ("H OoJsblie miam paBHO M.");
ecim H > M To BHBecTHu ("Bcé-Takm Oomapme.");
KOHell;
KOHell;

Ecmu Tpebyercss mepebpaTh HECKOJIBKO YCIOBHH MOAPSAN, TO MHCTPYKLMH BETBJICHHS MOKHO pacmoiarate JpyT 3a
JIPyIroMm:

Hayajio
ecnu muMmsa = "llers" To BeIBeCcTHU ("Y3Haw Opara Iletio!")
rHaue ecyu uMsa = "Bacsa" To BeBecTHu ("V3Habo OpaTa Baco!")
nHaue ecym mMsa = "Koma" To BeiBecTH ("V3Haw OpaTa Koso!")

vHauve BuBecTU ("UTO-TO He y3Hawo...");
KOHell;

3nech AEHCTBYET MpPaBHIIO: KaXKJO€ MHAadYe OTHOCHTCS K ONKaillieMy ecym, paclojoKCeHHOMY BBIIIE IO TEKCTY

HUCXOOHOT'O KOJA.

Bo MHOTHX MOMOOHBIX CiTydasx OyJeT yanoOHee BOCIIONb30BaThLCS HHCTPYKIIUEH MHOTOBAPHAHTHOTO BHIOOpA.

BbiGOp-U3 — MHOroBapmMaHTHbIU BbIOOp

OTa MHCTPYKIMS NPUMEHSETCS U BBITOJHEHHS TE€X WJIM MHBIX NEHCTBUI B 3aBUCHMOCTH OT BBIOOpA 3HA4YCHUS W3
HECKOJIBKHX ITPEAYCMOTPEHHBIX BAPHAHTOB.

I/IHCprKIII/IH HauYMHaCTCs KIOYCBBIM CJIOBOM BHSOP, 34 KOTOPBIM CJCAYCT BI)I6I/Ipa€M0€ 3HAYCHUEC — 6yKBaJ'II)HOC
3HAYCHUEC HJIU BBIPAXKCHHUE ITPOCTOI0 THIIA. 3aTeM, CCIIn BBI6I/IpaeMOC 3HAYCHUC HMCCT THII npo6noe nJjii MOMEHT,
MOXKET CJICA0BATH KIIHOUCBOC CJIOBO TOYWHOCTB, d 3d HUM KOHCTAHTHOC BLIPpAXKCHUEC I[pOGHOl"O TUIIA, OMPCACIIAIOIICC
TOYHOCTH CPABHEHUS. I[anee CJICOYET CJIOBO M3, a 3a HUM T€JIO MHCTPYKIUU U CJIOBO OKOHYAaHME.



Teno MHCTPYKIMU COCTOUT U3 OJHOTO MJIM HECKOJIBKUX OIucareliel BapraHTa BbiOopa. Kaxaplit onucarens HaUuMHAETCs
C TIepeyHs MOIXOAAINX 3HAUCHUH, NMEPEeUrCICHHBIX Yepe3 3allATyo, Jajiee CIeAyeT 3HaK « :», a 332 HUM POBHO OfIHA
MHCTPYKIHUS U 3HAK «;». JTa HHCTPYKIUS OyAeT BBHIIIOJIHEHA B TOM Cllydae, €CJIM JaHHBIH BapHaHT BBIOOpA OKaXKeTCs
MOAXOMSIIMM. MHCTPYKIUSI MOXET MPEACTaBIATh COOOH COCTaBHOW OIIOK, CONEp KaIlnil CKONBKO YTOIHO BIIOKEHHBIX
HUHCTPYKLHUH.

[epeveHs OAXOMANIMX 3HAYCHUN MOXKET COCTOSITh U3 OYKBaJIbHBIX 3HAYCHUH MM KOHCTAHTHBIX BBIpAXKCHUN. BapuaHT
BBIOOpA CYMTACTCS MTOIXOASIINM, €CIIA BRIOHMpPACMOE 3HAYCHUE TOYHO COBIAAACT C OAHUM M3 3HAYCHUH, MEPEUUCIICHHBIX
B ommcarene BapuaHTa (APOOHBIC 3HAYCHHWS W MOMEHTHI JOJDKHBI COBIAAATh C YKa3aHHOW TOYHOCTHIO). Temo
WHCTPYKIIAU BBIOOPA HE MOXKET COAEPKaTh HECKOIBKIX OMHUCATENEH ¢ COBIANAONINMI 3HAUYCHISIMH.

B mocnenHeM u3 omucarenieil BMECTO MEPEYHs MOAXOASANIMX 3HAYCHUH MOXKHO YKa3aTh KITIOUEBOE CIOBO MHaue (0e3
nmBoerounst). Takol ommcarens OymeT CYMTATHCS MOAXOMIIINM B JIOOBIX CITydasx, €CIH BBIIIC HE HAIIIOChH HUKAKOTO
JIPYTOTO TIOIXOSIIETO OIHCaTENs.

nporpammMa llpumep;
epeMeHHasa
MMA: CTPOKa;
Ha4gaJo
coobumTs ("BBemgute mMa: ") ;
BBECTU (UMH) ;
BEIOOP MMSA U3
"lleTsa": BoBecTu ("¥Y3Haw Opara letwo!");

"Bacsa": BeBecTu ("¥Y3Hawo Opara Baco!");

"Kona": smBecTu ("¥Y3Hao 6Oparta Koswo!");

"Oma", "Hama", "Buka": BeBecTu ("VY3Haio cecTpéHky!");
"Taua": eeiBecTu ("llpmBer, Taug :)");

MHaue BeBecCcTHu ("UTO-TO He y=3Haw...");
KOHell;
OKOHUAHME .

nporpamMa Eméllpumep;
repeMeHHas
N: gpoBrHoe = 0.345;
Hadajo
BeiOop N TounocTes 0.09 wm3
0: BeBecTM ("Hysp") ;

0.1: BmBecTu ("OmHa mecsaraa");
0.2: BuBecTu ("IBe mecaTex") ;
0.3: BoBecTu ("Tpu mecaTex"); // coBnaméT C yKa3aHHOM TOUHOCTHLIO
0.4: BeBecTM ("UeThlpe nmecsaTHX");
KOHell;
OKOHUAHUE .

Jlns BBIOOpa W3 3HAUCHWN THIAa APOBGHOE WM MOMEHT MOXHO yKa3arb TOYHOCTh CpaBHeHHs. Eciam ykaszaHa
HEHylleBask TOYHOCTh, TO BapHaHT BBIOOpa OyHET CUMTATHCS MOAXOMSIIMM, €CIH MOXYITh PAa3HOCTH YKa3aHHOH
KOHCTAHTHI U BBIOMPACMOT0 3HAUYCHUS HE TPEBBINIACT YKa3aHHOTO 3HAYCHUS TOYHOCTH.

Ilpumeuanue: crnenyer OBITH OCTOPOXKHBIM IPH HCIOJNB30BAHUN 3TOW HHCTPYKIMH C JAPOOHBIMH YHCIAMH |
MOMEHTaMH 0e3 yka3aHus TouyHOocTH. CpaBHEHHE BEIISCTBEHHBIX YHCENl HAa TOYHOE DPAaBEHCTBO MOXET [aBaTh
HETIPe/ICKa3yeMbIi Pe3yAbTaT B 3aBUCUMOCTH OT OTIEPAlIMOHHON CUCTEMBI U alllIapaTHOTO 00ECIICYCHUSI.

NMoBTOPUTBL-pa3 — NPOCTOMN LUKN

OTa MHCTPYKUHS NpeAHa3HAuCHA IS BBITIONHEHIS OHUX U TeX jKe ACUCTBUI HECKOJbKO pa3. KommdecTBo moBTOpEHUMIt
(uTepanuii) MUKIa BEIYUCISACTCS 3apaHee.

I/IHCprKHI/IH HaYMHACTCA KIIIOYEBBIM CJIOBOM MNOBTOPMTHB, 34 KOTOPBIM CJICAYCT LCJIOYUCICHHOC BBIPAXKCHUC,
OIPCACIIAIOIICE KOJIUYICCTBO I/ITepaHI/Iﬁ UKIIa. Ilocne »storo ClICAyeT CJIOBO pas (I/IJ'II/I pasa) U POBHO OJHA



UHCTPYKIMS, COCTABIIAIONIAs TeJIO LUKIA. Teno 1UKIa MOKET ObITh COCTABHBIM OJIOKOM, COAEPHKAIIUM CKOJIBKO YIOJHO
MHCTPYKLHUH.

nporpamma llpumep;
HaJajo

noeropuTrh 10 pas BuBecTu ("A"); // Oymer BmBemeHo AAAAAAAAAA
OKOHUAaHME .

3Ha‘IeHI/I€, OIpeACIIAIOIICe KOJINYCCTBO HTepaHHﬁ, BBIYMCIIACTCA OAWH pa3 meped HadaJloM IHKIIA. DTO 3HAUYCHHE
JOJIZKHO OBITH IIOJIO)KHUTCIIbHBIM, HHAYC TCJIO LUKJIa HEC 6y,HCT BBIIIOJIHCHO HU pasy. H3menenne B Teie HKJIa KaKHhX-
R197(00) JaHHBIX, OT KOTOPBIX 3aBUCUT 3TO 3HAYCHUE, HC HpI/IBe}IéT K U3MCHCHHUIO KOJIMYCCTBA HTepaHHﬁ.

BeimonHeHne nukiIa MOXKHO MpPEpBaTh MHCTPYKIHEH nmpepBaThk. VHCTPYKINS NPOROIIKMTE IPEPHIBACT TEKYIIYIO
UTEepaIuio LUKIa U HEeMEJIEHHO HAYMHAeT CIEIYIOUIyl0 — INpPH TOM YCJIOBHH, YTO KOJIMYECTBO MUTEpaIUil emé He
JIOCTUTIIO MAaKCUMAJILHOTO 3HAYCHUSI.

Ans-oT-40-UUKIN — LUKIT CO CHETYMKOM

OTa MHCTPYKLUS IpeAHa3HAuYCHa [T BBITIOJIHEHHS OHUX U TeX ke AeUCTBHUM HEeCKOJIbKO pa3. KonndyecTBo moBTOpeHMit
(uTepanuii) MUKIA BEIYUCIACTCS 3apaHee. B Tene mukima 10oCTymHA [EIOYNCICHHAs TIepeMeHHas — CUETYHK, 3HAYCHHE
KOTOPOH yBeIW4IuBaeTcs (WK YMEHbIIAeTCs) Ha | mocie KaXKa0i HTepariy KA.

WHucTpyKuys HaYMHAEeTCd KIIOYEBBIM CIOBOM AJIsI, 32 KOTOPBIM CIIEAyeT MMs NepeMeHHOM — cuérumka mukia. [lanee
CJIEIlyeT CIIOBO OT, 3a HHUM BBIPAXEHHE, OIPEACIAIONICEe HavYalbHOE 3HAUCHHME CUETUHMKA, a 3aTeéM CIOBO MO W
BBIPAXKCHHUE, OINpeEelsIolee KOHEUHOE 3HaueHue cuéTuuka. [locie 3Toro criemyer ClIOBO LIMKII M POBHO OJHA
MHCTPYKIHMS, COCTABIIAIOIAs TEJI0 IUKJIA. Teno NHUKIa MOXKET ObITh COCTaBHBIM OJIOKOM, COAEPIKAIUM CKOJIBKO yYTOIHO
uHCTpyKuuil. Ilepes c10BOM LMKII NOIMYCKAeTCs CIIOBO OB paTHENA.

CYETYMKOM IIMKJIa MOXET OBITh TOJBKO JIOKAJbHAs EPEMEHHAs IIeJIOr0 TUIIA: OHA JIOJDKHA OBITh OOBSBJICHA B paszeiic
OTIpeNieNIeHUi TOM MporpaMMBbl WIH MOAIPOTPAMMEL, B TeJe KOTOPOH BBINMOMHSAETCA LUKJ. BBIpaskeHHs HadalbHOTO U
KOHEYHOTO 3HAYCHHS CUETUHKA JODKHBI BO3BPAIIATH IIeJ0e. 3HAYCHUS ATHX BHIPAXKCHUHN BBIYHICIISIOTCS OIUH pa3 mepes
TIepBOi UTepanuell mukira. Mi3MeHeHne B Tele KA KaKUX-JTH00 JaHHBIX, BIMSIONINX HA 3HAUCHISI ATUX BBIPAKCHHMA,
HE NPUBEIET K U3MEHEHHIO KOJIMYECTBA UTEPAIIUil.

nporpamma llpumMmep;
[IepeMeHHaa
IUBeTa: MaCCHMB LEJIBIX;
1: Lejoe;
Hayajo
nyauHa (uBeTa, 16);
onsg u or 0 mo 15 umkia uperalu] = 117
ojsa 1 oT nimHa (uBetra)-1 mo 0 oOpaTHBIM LMKJI Hadajlo
useTd®oHa (uBeTa [11]) ;
eeiBeCcTHU ("IB", cTpoka (1)) ;
KOHell;
OKOHYAaHME .

[lepen mepBo#l wTeparueld CYETINKY IMKJIA HMPHUCBAMBACTCS HAYaIbHOE 3HAUEHHE. 3aT€M BBITONHIACTCS TENO IHKIIA.
ITocne sTorO 3HAUCHNE CUETIMKA YBEIMUMBACTCSA Ha |, ¥ TEJIO IIMKJIA BBITOTHIETCS CHOBA. Tak MPOMUCXOIUT 10 TeX MOp,
MOKa 3HAUEHME CUETUYMKA MEHBIIE WIM PaBHO KOHEYHOMY 3HadeHuro. [locie 3Toro muki 3aBepliaeTcs, U HAYMHAKOT
BBITIOJIHATHECA UHCTPYKIUHU, CICAYIOUINE MTOCJIC HUKIIA.

3HaueHUe MePEeMEHHON-CUETUMKA IMKIIa MOYKHO MEHSTh B TeJie LMKJIA, HO 3TO HE MPHUBEAET U3MEHEHHUIO KOJIMYECTBa
utepaimii. [lepeMeHHas-CUETUMK COXPAHUT MPHCBOCHHOE i 3HAYCHUE /10 KOHIIA TeKYILEH MTepaiuu, mocjie 4ero eu
OyIeT IPUCBOCHO CIICAYIONICE 3apaHee BHIYMCICHHOE 3HAYCHHE, TAK YTO HA BXOJC B KAXKIYIO CICIYIOUIYIO UTCPAIIHIO
cuéTurK OyleT UMETh 3HaYCHUE Ha | OoJblee, 4YeM Ha BXOJE B MPEIAbIAYIIYIO.



Ecnu HauanbHOe 3HaUeHUE CUETYMKA OOJIbIIIe KOHEUHOTO, TeJI0 LUKIIA He OyAeT BRIONHEHO HU pa3y. Eciu HauambHOE U
KOHEYHOE 3HAYCHUS PaBHBI, TEJIO IIUKJIA OyAET BBIMOIHEHO OAMH pa3.

Ecmu mepen KIIFOYEBBIM CIIOBOM LIMKJI YKa3aHO CIIOBO OBPAaTHENA, TO IUKJ BBIIOIHSICTCS B 0OpaTHOM TOPSIIKE: TIPH
KaKJIOM WTepallud 3HaYeHue CU€TYMKa yMEHbIIAeTCs Ha equHuIly. B 3ToM ciydae HauajlbHOE 3HAYEHUE CUETUYHMKA
JIOJDKHO OBITH OOJBIIE WITH PABHO KOHEYHOMY.

Brinonnenue 1nukia MOXHO MpepBaTb MHCTPYKLUUEH npepBaTh. MHCTPYKIUS NPOXJOIIKUTE NPEPHIBAECT TEKYLIYIO
UTEpaIyio IUKIa 1 HEMEAJICHHO HAYMHACT CIEAYIONIYI0 — IPH TOM YCIIOBHH, YTO CUETYHK €II€ HE PAaBEH KOHECIHOMY
3HAYCHUIO.

Ilocne BbIXOAa M3 IUKIA MEPEMEHHAs-CUETUUK COXpaHAET 3HAYE€HHUE, NPUCBOECHHOE €l Ha MOCIeAHeN BBIIONHEHHON
UTEparyH.

Ona-kaxaoro-uukn — UuKn no Ha60py AaHHbIX

DTa WHCTPYKIUS MpeIHA3HAUCHA JJIs BBIMOJHCHUSA OJHHMX M TEX JKe JCUCTBHH JUIS KaXIOro 3JIeMeHTa u3 Habopa
nmaHHbIX. HabopoM maHHBIX MOXKET CIIY’KUTh MacCHB, CIOBaph MM CTPOKAa — B IOCJIEAHEM CIIydae 3JIeMEHTOM Habopa
SIBIISIETCSA KKIIBIA CHMBOII B CTPOKE.

MHcerpykuusi HaYMHAETCsl KIIOYEBBIMU CIIOBAaMH OJIsT KaX4OT'O, 32 KOTOPBIMU CJIEyeT UMS IIepeMEHHOM-uTeparopa.
[TepemenHas-uTepaTop N0JKHA OBITh OOBSBICHA B IOKAIBHON 00JIACTH BUAUMOCTH — T.€., B pasfielie onpeaeleHui Toi
MPOTPaMMBI WIH MOATPOTPAMMEIL, B TEJIe KOTOPOH BEITIONHAETCS IIUKIL.

Jaee ciemyeT KIIOUEBOE CIOBO M3 M UMsI IEPEMEHHOI, coepikanieit Habop JaHHBIX — CTPOKY, MACCHUB HJIM CIIOBAPb.
IMepen CIOBOM 13 AOMYCTHMO CJIOBO OT, a 32 HUM BBIP@XKCHHE, ONPEACISIONIee HAYaNIbHYI0 O3UIMI0 HTEparopa B
Habope JaHHBIX.

3areM ciegyeT CIOBO LIMKII W POBHO OAHA MHCTPYKIMS, COCTABISIOIIAS TENO IMKJIA. Telo IMUKIa MOXET OBITh
COCTaBHBIM OJIOKOM, COJICP)KAIUM CKOJBKO YrOAHO WHCTPyKIuil. Ilepem cIOBOM LMKJII JIOMYCKAeTCS CIOBO
OBpaTHEIA.

JIJist MaccHBOB U CTPOK IEepeMEHHAs-UTepaTop JNOJDKHA OBITh IIEIOYNCICHHOTO THITA. J[)1s MaccHBa OHA O3HAYACT UHIICKC
dNIeMEHTa B MAacCHBe, a JUIs CTPOKM — HoMmep Oaiita B CTpOKe, ¢ KOTOPOrO HAYMHAETCsl OuepeHONH CUMBOJ. balThl B
CTPOKE U DJIEMEHTHI B MACCHBE HYMEPYIOTCSI HAUMHAS C HYJISL.

HHH CHOBapeﬁ THUII HepeMeHHoﬁ-HTepaTopa JAOJDKECH TOYHO COOTBCTCTBOBATH THUITY KIIKOHaA CJIOBApPSA — IIPU Kamﬂoﬁ
HUTCpalli NUKJIa 3TOU HepeMeHHOﬁ IMPUCBAUBACTCA OUCPEAHOC 3HAUCHUC KITHOYa.

nporpamMmMa LHuxilloCTpoke;
[IepeMeHHEe
B: uemsoe;
C: cTpoka;
CMB: CHUMBOJI;
HaygaJjio
coobumTh ("BBenure cTpoky: ")
BBecTHU (C) ;
g Kaxgoro b w3 C LMKJI HadaJio
cMB := C[B];
BuiBecTM (B, ": ", cmB, HC);
KOHell;
OKOHUAaHME .

nporpamma HuknlloMaccusy;
IepeMeHHEe
M: mMaccuB CTPOK;
KBO, K: weJmle;
HayvaJo
cooBumrs ("BBemure koygmuecTBO: ") ;



BBECTH (KBO) ;

nnuHa (M, KBO) ;

g kKaxgoro K m3 M LMKJ Hadalio
coobumTh ("BBeoure siemeHT ", K, ": ");
BBecTu (M[K]) ;

KOHell;

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

nng kaxnoro K m3 M oBpaTHel Umki BeBecTu (M[K], HC);
OKOHUAaHME .

nporpamMa HukilloCrioBapwo;

[IepeMeHHbe
Cc: CcTpoka;
CJI: CJIOBapb CTPOK KJIOU CTpoka = {
"VBaHOB" : "MBaHoOB VBaH MBaHoBuu",
"IleTpoB" : "llerpor II€rp IlerpoBmu",
"CumopoB" : "Cupmopor Cummop Cummopormu",
"Hukojsiaer" : "Huxojmaer Hwukomamn Hukosmaeruu",
"3axapos" : "Baxapos Baxap 3axaposuu"};
HaygaJio

IJIS Kaxnoum ¢ m3 cja orT "H" umkn BeiBecTHM (cii[c], HC);
OKOHUAaHME .

BBIpa)KGHI/Ie, CJICAYIOUICC 3a KIIHOYCBBIM CJIOBOM OT, ONPECACIACT TOT DJIEMECHT Ha6opa JaHHBIX, C KOTOPOT'o HaAYHETCS
IIUKII. Tun 3HaYeHHs 3TOTO BBIpAKCHHUA JOJZKECH COOTBECTCTBOBATH THUITY nepeMeHHoﬁ—HTepaTopa.

e Jlnsg CTPOKH — BBIp@KEHHE MOJDKHO BO3BpAIllaTh IEJ0€ HYHCIO, O3Hadaromiee Homep OalfiTa B CTpOKe,
COOTBETCTBYIOILIETO Havyaly CHMBOJIA, C KOTOPOTO HAYHETCSI LIUKII.

° I[J'IH MacCHBa — BBIPAKCHUEC NOJDKHO BO3BpAllATh LEJI0C YHUCI0, O3HAYANOMICE MHIACKC 3JICMCHTA MacCHUBa, C
KOTOpPOTI'o HAYHETCS LMKIIL.

e Jlyud cioBapsi — €CJIM B CJIOBape €CTh KIII0Y, PaBHBIM 3HAYCHHUIO BBIPAKEHUS, TO IIUKJI HAYHETCS € ATOTO KITFOYa.
Ecmu Takoro kiro9a HET, TO MUK HAYHETCS C ONMIDKAWIEro CIeAyOUIero 3Ha4eHHUs KITIo4a: MPSMON MUK C
Omkaiiirero OONBIIETo 3HAYCHHS, @ 00PATHBIN UK C OJIMKANIIIEro MEHBIIIETO 3HAYCHUS.

Ecnu mepe/ KITI04YEBBIM CIIOBOM ILIMKJII YKa3aHO CIIOBO OBPATHENE, TO LIUKJI BBITIOIHSACTCS B 00PaTHOM MOPSIIKE:
e JIJIsI CTPOKH — CHMBOJIBI IEPEOHPAIOTCS OT KOHIA CTPOKH K HAYaYy.
*  Jlng MaccuBa — 3JIEMEHTHI ITepeOuparoTcst OT OOJIBIIEro HEKCa K MEHBILIEMY.
e JIs cioBaps — KJIIOYM IepebuparoTcs B MOpsAIKe yObIBaHUS.

BelnonHeHue MUKIa MOXKHO MpPEpBaTh MHCTPYKIHMEH npepeBaThb. WHCTPYKIUS MNPOROIIKMUTE [IPEPHIBACT TEKYIYIO
UTEPALMI0 [UKJIAa U HEMEJJICHHO HAauMHAET CIEOYIOIIYI0 — IPU TOM YCJIOBHHM, YTO IHMKJ emé He AOIEN OO KOHIA
Habopa JIaHHBIX.

3HaueHUE MEePEeMEHHOW-UTEPATOpa MOXKHO MEHSATh B Tele MUK, HO 3TO HE NPHUBEAET WU3MEHEHHIO KOJINYECTBA
utepaiyii. [lepeMeHHas-UTEpaToOp COXPAHUT MPUCBOCHHOE € 3HAYEHHE JI0 KOHIIA TEeKyIIeld MTeparuu, mocie Yero e
OymeT MPUCBOCHO CIEAYIOLICe 3apaHee BBIYUCICHHOE 3HAYCHHUE.

Ilocne BeIXOAa U3 LUKJIA NEPEMEHHASA-UTEPATOP COXPAHSAET 3HAYEHUE, IPUCBOCHHOE €1 Ha MOCIEAHEH BBIOJIHEHHOU
UTEpALH.

Ilpumeuanue: monudukanus Habopa AaHHBIX B Tejle LMKIa — J00aBlIeHUE WM ylaleHHe 3JIEMEHTOB MAacCHUBOB U
cloBapell, BCTaBKa M yHaJCHHE CHMBOJIOB CTPOKHM — MOXKET NPHUBOAWTH K HEKENATeIbHBIM IOCIEACTBUAM: K
BO3HHMKHOBEHHIO HCKIFOUCHHUH, HEMOIHOMY 00X0my Habopa JaHHBIX M APYTHM HEHIPHUSITHOCTSIM.

Moka-uuKn, LMKN-NoKa — LMK C YCIOBUEM

B Kinayce ecTs 1Be pa3HOBHIHOCTH yCIOBHOTO IMKJIA: IIUKII C IPEILYCIOBUEM U UK C IIOCTYCIOBHEM.



HI/IKJ'I C INpeaAyCJIOBUEM HAYUHACTCA KIIHOUYCBBIM CJIOBOM ITOKA, 3a KOTOPLIM CJICAYCT BLIPAKCHHUC JIOTUYCCKOI'O THUIIA,
CJIOBO IMKJI, TCJIO IUKJIA U 3HAK « ;».

HI/IKJ'I C IMOCTYCJIOBUEM HAUMHACTCA KIIHOUCBBIM CJIIOBOM LIMKJI, 3a KOTOPLIM CJIIEAYCT TCJIO 1UKJIA, a MOCJI€ HCTO CIIOBO
IIOKa, BBIPAKCHHUE JIOTUIECKOT'O TUIIA U 3HAK «; ».

TenoM 1ukia B 000MX Cilydasx JIOJDKHA OBITh POBHO OJHA MHCTPYKIHUS, B T.4. 3TO MOXET OBITh COCTaBHOW OJIOK,
COZIepKaIUi CKOJIBKO YTOHO HHCTPYKLIUH.

nepeMeHHas
n: mgpobBuoe = 0;

Hauajo
noka n < 10 umkn o += 1.5;
UMK 0 -= 1.2 moka m >= 0;

OKOHUYAHME .

Jns uukna ¢ mpeaycioBHEM 3HAYEHHWE JIOTHUECKOTO BBIPAXKEHMsI BBIUMCISIETCS Tepen MepBoil urepanueil. Ecmou
YCIIOBHE JIOXKHO, TEJIO IIUKJIAa HE BBINOJHSETCS HU pa3y, a YIpaBlICHHE MEepema&Tcsi MHCTPYKUUH, CIEAYIOIIeH mocie
nukna. Ecnm ycnoBue MCTHHHO, TENO IWKIIA BBITIONHSAETCS, TOCIE Yero CHOBA BBIYHCISACTCS 3HAYCHHE JIOTHUECKOTO
BBIPKEHUS, U TaK MMPOUCXOIUT JIO TEX TOP, OKA 3HAYCHNE BBIPAXKCHUS HE CTAHET JIOKHBIM.

Teno mukna ¢ MOCTYCIOBHUEM BBINOIHSIETCA MO MeHbIIeH mepe oauH pa3. Ilocime 3TOro BhUMCHSETCS 3HaYCHUE
JIOTHYECKOTO BBIPAXEHUS, U €CIIM OHO MCTHHHO, TEJIO ITUKJIA BBIIOJIHIETCA CHOBA. Tak MPOMCXOAUT 0 TeX IOp, MOKa
3HAUCHNE BBIPAKCHUSI HE CTAHET JIOXKHBIM, IMOCJTE HYEro YHpaBlICHHE MepenaérTcsi WHCTPYKIMH, CIERYyIOUIel Mmocie
UK.

BrimonHeHne mukia MOXKHO NpepBaTh MHCTPYyKLUEH mpepBaTh. VHCTPYKIUSI OPOJOIIKMUTE NPEPHIBAECT TEKYILYIO
UTEpALMIO IUKJIA W HEMEMICHHO IIEPEXOANT K CIEAYIOMEH MpPOBEPKE YCIOBHS, IOCIE KOTOPOHW IMKI JHOO
IIPOJIoJKAeTCA, TMOO0 3aBepIuaeTcs.

MpepBaTb — NpepbiBaHMe LMKNA

OTa MHCTPYKIUS 3alHACHIBACTCS KIFOUYEBHIM CIOBOM npepeaTsk. OHa MpephIBacT BHIMONHCHHUE IMKIIA: MHCTPYKIIUHN B
Tee IWKIA, CICAYIOIIUEe IOociae He€, He BBIINOIHSAIOTCSA, W YyIpaBICHHE HEMEIJICHHO mepenaércst K Ommkaniien
CIIEAYIONIeH HHCTPYKIINH TTOCIIE IIUKIIA.

Ecmu B Terme mukia ecTh COCTaBHOW OJIOK, MMEIONIMHA CEKIHI0O HAMNOCJeXoK, U B 3TOM OJoke ObUIa BEIIONHEHA
MHCTPYKIYS IpepBaTh, TO HHCTPYKIHUU B CEKIINY HAMOCIeRok OyIyT BHIIOIHEHHI IepPe]] BBIXOIOM U3 KA.

npO,qOﬂ)KI/ITb — npepbiBaHNne utepauum LUKina

OTta HHCTPYKIOHSA 3aIIUCBIBACTCS KIIIOYEBBIM CIIOBOM NPOAOOJIXUTE. Ona IMPEPHIBACT BBITIOJTHEHUE TeKyHleﬁ uTcpalu
OUKJIa W HCEMCIJICHHO HAYUHACT CJICAYIOLIYIO. I/IHCprKLII/II/I B TCJIC MNHKIA, CICAYIOMIHNE TII0CJIC HWHCTPYKIUU
IPOOOJIXNTE, HC BLIIIOJIHAIOTCA. ,Hanee, B 3aBUCUMOCTHU OT PAa3HOBUJIHOCTU LUKJIA:

* MOBTOPMTB-PAaB3 U LJSI-OT-HO. HOBAs UTEpAlMs HAYMHACTCS B TOM CiIydae, €CJIH MPEepPBaHHAS HTCPALIUs
He ObLIa ITOCJIEIHEN.

* moka-umkJi (C IPEAyCIOBHEM): Iepel HayalloM HOBOM HTEpalldd BBIYUCIACTCS 3HAYEHHE YCIOBHOTO
BBIPQXEHUsI, 1 HOBAsi HTEPaLlisl HAUMHAETCS, €CJIM OHO HCTHHHO.

*  umkJI-noka (C NOCTYCIOBHEM): HOBas UTepalys HauuHAeTCsl Oe3yCI0BHO. 3HAYEHHE YCIOBHOTO BBIPAKEHUSA

HEC BBIYUCIIACTCA.

*  IIsA-Kax[goTro: HOBas UTEpalys HAUYUMHAETCS UM CIEAYIOIIero 3JIEMEHTa B Habope JaHHBIX, €CIH eIé
OCTaINCh HEOOPaOOTAHHEIE HIIEMEHTHL.



Ecmu B Tene mukia €cTh COCTaBHOW OJIOK, MMEIOIIMIA CEKIMI0 HAMNOCJHeXOK, U B 3TOM OJoke ObUIa BBHIMOJHEHA

HHCTPYKIHA HOPOROJIXMTB, TO HWHCTPYKIHMU B CCKIUHM HAIIOCJIeOOK 6y,£[yT BBITNIOJIHCHBI TIEpE 3aBCPLICHHUCM

UTEparuH.

BcTpoeHHas OMOnNuoTeka

Knayc — ctaHpapTHas 6ubnuorteka

Monyns Knayc, cofepaliuid OnpeaeieHus CTaHIapTHOW OMOIMOTEKH S3bIKa, MOJKITIOUAETCs K KaXI0H mporpaMme

aBTOMATUYCCKMU. Onpez[eneHI/m U NoAINporpaMMbl 3TOTO MOAYJIIA IO YMOJTYaHHUIO JOCTYITHBI II000H noporpamme.

KoHcTaHTbI
KOHCTAHTE
HC = ""NOINOA; // HOBasg CTpoOKa
Ta6 = N09; // cumBOJI TabynAuum
BK = NOI; // CUMBOJI BO3BpaTa KapeTKu
IIC = NOA; // CUMBOJI nepeBoma CTPOKM
Ko = N1A; // cuMBOJI KOHLA oOaria
KOHCTAaHTE
Muullesioe = -9223372036854775808; // MuHMMAaJIbHOE BHaudyeHMe LeJIOTO 4Yucia
makcllenoe = 9223372036854775807; // MakcuMaJIbHOE BHaudeHMe LeJIoTo dYucia
MuHIpoBHOEe = 2.2250738585072E-308; // MuHMMAJIbHOE 3HAaueHMEe IPOOHOTO uUMcCIa
Makclpobuoe = 1.79769313486232E308; // MakcuMaJbHOE 3HaueHMe OPOOHOTO uYuca
Pi = 3.14159265358979; // BHaueHue uwucia [u
I = 3.14159265358979; // BHaueHMe umcia llu
UcknroveHuns

B cranpaprHoii 6ubimoteke Kimayca onpesenens! ciaenyonye NCKIIOYeHNS

Oumb6kaBeomaBrEOga

Omm6xaKoHBepTamm

HeBepummlumexkc
HeBepurniKiou
HeBepHIIMCHMMBON
HeBepHoelMs
HeBepnoeUncio
HeBepHEmMTHO
HeBepummCuHTaKCHUC
Oum6 xaBEIIONIHEHNS

BrHyTpeHHasOumbka

BO3HUKAET TPH OIIMOKAX YTCHHUS U 3alMCH JAHHBIX B CTAHAAPTHBIC MOTOKU BBOJIA-BbIBOJA
unu Gaiiel, IPH HEYCICIIHOM 3aBepiicH (QYHKIUN ynpaBieHus (GaigaMu U B APYTHX
MOIOOHBIX CITydasX.

BO3HHKAET NP ONIHOKaX MpeoOpa3oBaHus 3HAYCHUH U3 TEKCTOBOTO (popMara B ABOUYHBIN
1 oOparHo.

BO3HHKAET IPH OOPAICHUH K HECYILECTBYIOLIEMY HHICKCY B MaCCHBE.

BO3HHUKAET NP 00pAIeHUH K HECYILECTBYIOLIEMY KIIIOUY B CJIOBape.

BO3HHKAET MPH OMHOKaX, CBI3aHHBIX ¢ 00pamieHneM K HeBepHOMY OaliTy B CTpOKeE.
BO3HHKAET MPH 00PAICHNH K HECYILECTBYIOLIEMY HACHTU(PHUKATODY.

BO3HHKAET IPH OIIMOKAX, CBI3aHHBIX ¢ 00Pa0OTKON IPOOHBIX YHCEIL.

BO3HHKAET IIPH OIINOKAX, CBA3aHHBIX C HECOBMECTHMOCTBIO THIIOB JIAHHBIX.
BO3HHKAET IIPH CHHTAKCUYECKHX OIIMOKAX.

MPOYHUE OIMOKH MPOrPAMMBbI HJTH OTICPAIIMOHHOMN CHCTEMBI.

omuOKH, NOMyIIeHHbIe pa3paborankamu Kimayca. IIpy BOSHMKHOBEHHH TaKoOH ONIHOKH
aBTOpBI OymyT OnaromapHbl 3a J00aBICHHE COOOIICHHS O TpoOieMe B PEIO3UTOPHI
mpoekTa. 3apaHee cracuoo!



Bce mpemonpenenéHHble HCKIIOUEHHST HE NPUHUMAIOT IapamerpoB. lIporpaMMHCT MOXET co3parh Jioboe u3
MIePEYNCIICHHBIX UCKITIOUEHUH 10 CBOEMY YCMOTPEHHIO.

BasoBbI BBOA-BbiBOA

OcobeHHOCTH TIOBEJeHUS! (YHKIMI BBOJA-BBIBOJIA MOTYT PasiM4aThcs B 3aBUCHMOCTH OT peajM3allid TepMHHala,
UCIIOIb3YEMOTO JUIsl 3aIlyCKa IPOrPaMMBbI.

lMpouyedypa ebieecmu()
npouenypa BelBecTHu (Bx apr0, aprl, apr2, ...);

BriBoguT 3HaueHus, nepefaHHbIE B MapaMeTpax, B CTaHAApTHBIA NMOTOK BbIBOAA. [0 yMOnuaHMIO MOTOK BBIBOJA
HarpaBJIeH Ha 9KpaH TepMUHaJa, HO OH MOXET OBbITh NepeHa3Ha4eH CPEe/ICTBaMH OTIEPAlMOHHON CHCTEMBbI IIPH 3aITyCKe
[IPOrpPaMMBbl.

I[OHYCKaeT 1000€ KOJIHUYECTBO napamMeTpoB MPOCTBIX THUIIOB. Hepea 3a0MCbIO B IIOTOK 3HAYCHUSA IIapaMCTpPOB
Hp€06pa3YIOTC$I B CTPOKOBBLIC ITPSAMBIM ITPUBCJACHUEM THUIIA.

ITpu ommOkax MOXeT BBI3BIBATh UCKIIIOUeHHE Oum6xaBeoAaBrBOAA.

Ilpumeuanue: 1 IepeBoOAa CTPOKH HY)KHO TiepenaTh B mapamerpe cumBoi LF (NOA) mmn koHcTaHTy HC.
lMpouyedypa coobwume()

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

BriBoauT 3HaueHMs, epeAaHHbIe B TapaMeTpax, B CTaHIApTHBIN MOTOK coobuiennii 00 ommokax. [lo ymoruanuio 3ToT
MOTOK HANpaBlICH HAa 9KpaH TEPMHHAJA, HO OH MOXET ObITh MEpPEHa3Ha4YeH CPEACTBAMHU OIEPALMOHHON CHCTEMBI MPU
3aIyCKe IPOrPaMMBl.

Jomyckaer r000€ KOJUYECTBO MapaMETPOB MPOCTHIX TUMHOB. Ilepex 3amuchi0 B TMOTOK 3HAYCHHS [MapaMETPOB
peo0pa3yIoTCsi B CTPOKOBBIC IPSAMBIM IIPUBEICHHEM THIIA.

[Tpu ommbOkax MOXET BBI3BIBATh UCKIIIOUeHNE OumbxraBeomaBBOAA.

Ilpumeuanue: 11 epeBojia CTPOKU HYKHO TiepeiaTh B mapamerpe cuMBoa LF (MOA) wmu koHcTaHTy HC.
PyHKkyuss eeecmu()
byHxumsa BBecTu (BB apr0, aprl, apr2, ...): LeJoe;

YuraeT 3HAYCHUS TICPEAAHHBIX MapaMETPOB U3 CTAHAAPTHOTO MMOTOKA BBOJA W BO3BPAIIAET KOJIMYECCTBO ITPOUYNTAHHBIX
3HaueHui. Ecioy 3HaueHus Bcex napaMeTpoB MPOYUTAHBI YCIICIIHO, TO (I)yHKL[I/ISI BepHéT YHnCJI0, paBHOC KOJIMYCCTBY
MEpCAaHHbIX MapaMETPOB.

ITo ymonuaHMIO MOTOK BBOJA NMPUHUMAET II0Ib30BATEIBLCKUN BBOA C KJIABHATYphl. B 3TOM ciydae, ecau B MOTOKE HE
XBaTaeT JAHHBIX IS YTEHHs BCEX NEepeJaHHBIX MapaMeTpoB, TO TEPMUHAN OyJeT mepeBeAEH B PEXXHUM BBOJA, YTOOBI
TI0JTE30BaTEh MOT BBECTH HEOOXOIMMBIE TaHHbIE M HaXKaTh Kiasuiry Enter.

[Totok BBOJa MOXKET OBITH IEepeHasHaueH Ha (ailyn mpu 3amycke mporpamMMbl. B atom ciywae ¢yHkims Oyner
HOCJIeOBATEIbHO YUTATh NaHHbIE W3 (ailna, a ecnu B (Qailie He XBaraeT NaHHBIX, TO HENOCTAIOIIME apaMeTphl
OCTaHyTCs HEPOYUTAHHBIMH, U (QYHKIMS BEPHET KOIMYSCTBO (PaKTHIECKH NPOYUTAHHBIX 3HAUCHUM.

[Ipu BBI30BE (PYyHKIMU €l MOKHO Tepenarh Jr00¢ KOJIMYECTBO MapaMeTPOB MPOCTHIX TUIIOB, 33 MCKIIOUCHHEM THIIA
ob6eexT. J[JIs KaXKI0Tro U3 MEepeIaHHbIX MapaMeTPOB, B 3aBUCUMOCTH OT €r0 THIIA, (DYHKIIUS BBIMOJIHICT CICAYIOIIHNE
IEUCTBHUA:



*  CHMBOJI: CUNTBIBAaeT U3 IIOTOKA POBHO OJMH CHMBOJ U IIPUCBauBaeT €ro NepefaaHHoMy mapamerpy. Eciau B
MIOTOKE €CTh HECKOJIBKO CHMBOJIOB, TO CUHTHIBACTCS TOJBKO NEPBHIN M3 HHUX, a BCE OCTAJIbHBIE OCTAIOTCA B
MOTOKE JUIS TIOCJIEAYIOUIET0 YTEHHUs. B 3TOM ciydae M3 MOTOKa CUMTHIBAIOTCS B T.4. CHMBOJIBI OKOHYAHHUS
CTPOKH, KOTOPbIE TEPMUHAJ 3aIIMCHIBACT B IIOTOK IIPU HAXKaTWH KiaBuIx Enter.

*  CTpoxa: CUUTBHIBaeT U3 IIOTOKA BCE CUMBOJIBI BIUIOTh JI0 OKOHYaHUsI CTPOKH WJIM KOHILIA II0TOKA M IIPUCBAMBAET
MOJIYYEHHYI0 CTPOKY TepenaHnHoMmy napamerpy. OKOHYaHHEM CTPOKH cuuTtaercsi cuMBoji #0D, cumBon #0A
i komOnHanusi #0D#0A. CumBoinsl #0D u #0A yrnansiorcs U3 MOTOKa, HO HE IONAJAI0T B BO3BpaliaeMoe
CTPOKOBOE 3HAUCHUE.

* Henoe, Ipoonoe, Momenr, Jlornueckoe: mporyckaeT UIyliue Apyr 3a ApyroM CUMBOJIBI OKOHYAHUS CTPOKH,
npobenbl u TaOymsuuu (#0D, #O0A, #20, #09), eciu OHM ecTh B Hayaje IOTOKA. 3aTEM CUYHMTHIBACT U3
MOTOKAa BCE CHMBOJIBI BILIOTH 10 OMMXKANILEro pasienuTessi — npobena, TaOymIsauu, OKOHYAHUS CTPOKH UITH
KOHI[A TIOTOKa — U TPHBOJUT HPOYUTAHHYIO CTPOKY K TpeOyeMOMy THIYy HaHHbIX. [Ipu 3TOM mpoOenbl u
TaOyJISIMY, PACIIONIOKEHHBIE B TTIOTOKE MOCIIE MTPOYUTAHHOTO 3HAYECHUs, OyIyT ylaJleHbl U3 IOTOKa, BIUIOTh JI0
Omrkaiitiero HermpoOeIFHOTO0 CUMBOJIA MITH JI0 Hayalla CIeAYIONed CTPOKH.

CumvBonsl #04 u #1A cumraroTcs KOHIIOM MOTOKAa. BcTpeTwB B mMOTOKe 1000 W3 ITHX CHUMBOJOB, (PyHKIHA
IpeKpamiaeT padoTy, TaKk YTO 3HAYECHHS BCEX OCTABIINXCS MapaMeTPOB ITPOYUTAHBI HE OYAYT.

(DyHKLII/IH CUHATBIBAET M3 IOTOKA POBHO CTOJIBKO CHUMBOJIOB, CKOJIBKO Tpe6yeTc;1 JJIL 3aTlIOJIHEHUSA BCEX INMEPEAAaHHBIX
napamMeTpoB. Ecnu monp3oBaTens BBET OOJIbIIE JAHHBIX, YE€M HYKXHO, TO JIMITHHUC CUMBOJIbI OCTAIOTCA B IIOTOKE U 6y,I[yT
MMPOYUTAHBI IIPU CIACAYIOMINX BbI30BAX (byHK]_[I/II/I. Ecimm (I)yHKHI/ISI BbI3BaHA 0e3 napaMeTpoB, OHa CUUTHIBACT U3 IMOTOKA
O/THO CTPOKOBOC 3HAUYCHUC.

I[Mpu ommbkax mpeoOpa3oBaHUS 3HAUEHWA W3 WX TEKCTOBBIX IMPEACTABICHUN CO3MAETCS  HCKITIOUEHHE
OmmBxaKoHBepTaumm, py oOmnOKax 4TeHns U3 (aiina — nckmodeHne OumékaBeBomaBrBOgA.

Hpumelumue 1: Urenne u 3anuch 3HAYECHUM MOMEHTOB MOKET OBITH B3aUMHO HCEOJHO3HAaYHA, T.K. IIPU NPUBCIACHUU
MOMCHTA K CTPOKE TCKCTOBBLIC MPCACTABICHUA JaTbl U BPEMCHU Pa3JACIIAIOTCA HpO66J’IOM. ITO MOXKET MpUBOOUTH K
HeOﬁXO,Z[I/IMOCTI/I CUATBHIBATh MOMEHT B JIBa ITapaMe€Tpa, pacCrnoJIOKEHHBIX APYT 3a APYIOM — CHadaJia aaty, 3aT€M BpEMs
— W CyMMHPOBATh NOJTYYCHHBIC 3HAYCHUS.

Ilpumeuanue 2: He peKOMEHIyeTCs HCIIOIB30BaTh 3Ty (DYHKIIMIO B CKBO3HOM PEKMUME TEPMUHANA, T.K. €€ MMOBEJCHNC B
9TOM PEKUME MOXKET 6bITI) HEOYCBUIAHBIM.

IlIpumeuanue 3: CremyeTr ¢ OCTOPOXHOCTBIO KOMOWHHPOBAaTh IOCHMBOJIBHOE UYTEHHE IOTOKAa BBOJA C YTEHHEM
3HAYEHUH IPyTUX THIIOB. B Tex cirydasx, Koraa mporpamma JOJDKHA NPEUIOKHUTh MOIB30BATENI0 BBECTH C KIIABHATYPHI
OJMH CUMBOJ U HaXkaTb Enter, pekoMeHIyeTcs CUUTBIBATh U3 TIOTOKA CTPOKOBOE 3HAYEHUE.

MaccuBbl

KoHcmpykyuu ecmsb() u Hemy()

repeMeHHas
M: MacCCHUB LEJIHX;
HayvaJo
nnuHa (M, 10);

ecim ecTb (M[10]) To BEBecTu ("ma"):;
eciu HeTy (M[10]) To BEHBecTu ("HeT"); // OymeT BHBemeHo "HeT"
OKOHUAaHUE ;

OTH KOHCTPYKIMHN BBINIAAAT KaKk (PYHKIMH, HO (JaKTUIECKU UMH He SIBILSTIOTCS. KOHCTpyKIMs ecTh () MMEeT HCTHHHOE
3HAYEHUE, €CIIM CYNIECTBYET YKa3aHHBIH B CKOOKaX JJIEMEHT MacCHUBa — T.€., €CJIHM yKa3aHHbBI MHJIEKC NPUHAIICKUT
nuarna3ony ot 0 1o miuHBI MaccuBa MuHyc 1. KoHCTpykius HeTy () MMeeT UCTHHHOE 3HaYE€HHE B IIPOTHUBOIOJIOKHOM
ciydae.



dyHkyus onuHa()

byHKUMSA IOJMHA (BX M: MAaCCUB) : LleJjioe;
byHKUMSA IJMHA (BB M: MacCCHMB; BX pasMep: leJjioe) : LeJjoe;
Bo3sBpamiaeTr Koau4ecTBO 3JIEMEHTOB B NIEpEJaHHOM MAaCCHBE.

Ecnu nepenan nmapameTrp pasMep, TO GYHKOHS yCTAaHOBHUT Ul MEPETaHHOTO MAacCHBA YKa3aHHYIO [UIMHY M BEPHET
HOBOE 3Ha4Y€HHE JJIHHBL. B 3TOM ciiydae B iepBoM napamerpe J0JbKHa ObITh IepeaaHa epeMeHHasl.

Ecnu HOBas anmHA OOJbIIE CTAPOH, TO MPEKHEE COAEPKUMOE MACCHUBA COXPAHSAETCS, @ HOBBIE SIEMEHTHI JOOABIAIOTCS
B KOHEI] MAacCHBa U MHUIHAIU3UPYIOTCA HYIEBBIMH Hav4aJlbHBIMH 3Ha4eHUsIMHU. Ecim HOBas IyIMHA MEHBIIE CTapOH, TO
COXPaHSIOTCA NPEXKHUE 3HAYEHUS TIEMEHTOB OT HYJISl O HOBOH JUIMHBL, @ OCTAJIbHBIE 2JIEMEHTHl YHHUTOXKAIOTCSL.

lNpouyedypa dobasumn()
npouenypa no6aBUTH (BB M: MaCCUB; BX DJIEMEHT) ;
JlobaBrsieT mepeqaHHBINA JIEMEHT B KOHEI MaccuBa. J[JTiMHa MaccrBa yBeIHInBaeTcs Ha 1.

lMpouedypa ecmasums()

npolenypa BCTABUTL (BB M: MACCHUB; BX MHIEKC: LeJioe; BX BJIEMEHT) ;

BeraBnser B MaccuB IepellaHHBIM 37€MEHT. Eciu nepelaHHbl MHOEKC paBeH [UIMHE MacCuBa, TO 3JIEMEHT
no0aBiseTcss B KOHELl MAacCcHBa; €CIIM MEHBIIE, TO AJIEMEHT BCTAaBISIETCS B MEPEAAaHHYIO HO3UIMIO, & BCE HIIEMEHTHI,
HAuMHas OT IEPEAAHHOIO UHJEKCA, BKIIOUUTEIIBHO, CABMIalOTCA B CTOPOHY YBEIWYEHHUs MHJEKca. JllMHAa MaccuBa
yBEJIMYMBaeTCs Ha 1.

Ecnu nepenan HenomyCcTUMBIA MHAEKC, CO3AAETCA UCKIIIOUeHNE HeBepHEMMMHIEKC.
lMpouyedypa ydanume()

npouenypa yHOaJUMTh (BB M: MaCCMB; BX MHIOEKC: LeJjioe);
npoluenypa yOajluThb (BB M: MacCUB; BX MHIEKC, KBO: LieJioe);
y[[aJ'IHCT JJICMCHTHBI U3 MaCCHUBa.

Vnanser nepefjaHHOE KOJIMYECTBO 3JIEMEHTOB, HAUMHAsS OT YKa3aHHOTO MHJIEKCA, BKIIOYMTENbHO. Eciiu mapaMeTp xBO
He IepenaH, yaauseT oAuH eMeHT. Eciu nocie yqanéHHbIX 2IEeMEHTOB OCTaINUCh €IIE IEMEHTHI, TO OHU CABUTAIOTCS
B CTOPOHY YMEHBUICHUS HHJEKCA.

Ecnim nmepeman HEmONMyCTUMBIM WHISKC WIM  CIWIIKOM  OOJNBIIOE  KOMMYECTBO, CO3MAETCS  HCKITIOUYCHHE
HeBepummlHIOekcC.

lMpouedypa oyucmums()

npouenypa OUYMCTUTL (BB M: MaCCUB) ;

Vnanser Bce 3J€eMEHThI U3 MacCHBA.



CnoBapwu

KoHcmpykyuu ecmb() u Hemy()

InIepeMeHHada
CJI: CJIOBAPb LEeJIBIX KJIIY CTPpOKa,

HayYaJo
ci["nepeemt"] := 10;
ecim ecThb (cn["nepeuit"]) To BHBecTu ("ma"); // BymeT BhBemexHo "ma"
ecnn HeTy (cu["neprBeni"]) ToO BeEIBeCcTM ("HeT");

OKOHUAHME ;

OTH KOHCTPYKIHH BBIISAAT Kak (PYHKIMHU, HO (JaKTUYECKHU UMH He sBIsoTcs. KoHCTpyKIMs ecTh () MMeeT HCTHHHOE
3HAUCHNE, €CIIU CYNIECTBYET YKA3aHHBIH B CKOOKaX SJIEMEHT CJIOBaps — T.€., €CIH B CIOBApe €CTh YKAa3aHHBIM KIFOW.
KoHcTpykius HeTy () MMeeT HCTHHHOE 3Ha4eHHE B IPOTHUBOIIOIOKHOM ClTydae.

dyHkyus onuHa()
byHKUMS IJIMHA (BX CJI: CJIOBaphb) : lLeJjoe;
Bo3sBpamaer KoJIM4ecTBO 3IEMEHTOB B IEPEAAHHOM CIIOBApE.

lNpouyedypa dobasumn()

npouenypa OOOaBUTE (BB CJI: CJOBapb; BX KJIOUY) ;
npouenypa HoOOaBUTHE (BB CJI: CJOBapb; BX KJIOY, 3Ha4YEHME);

I[O6aBJ'I${eT B CJIOBapb HepCHaHHLIﬁ xiod. Ecin Nnepeaano BHa4YeHme, TO OHO IPHUCBANBACTCA Z[06aBJ'I€HHOMy KITIOY1Y;
€CJIN HET, TO HOBBIM KJTIOY TIOJTYYac€T HYJIEBOC Ha9aJIbHOC 3HAUYCHUEC.

Ecmm yKa3aHHI>II7I KJIFOY 7K€ CYHICCTBYCT B CJIOBAPE, TO HOBOC 3HAYCHUC ITPUCBANBACTCA CYLICCTBYIOLIEMY KIIIOYY, B0 (00)
HE MCHACTCH, €CJIM HOBOC 3HAUCHUC HC MCPCAAHO.

lNpouedypa ecmasumb()
npouenypa BCTaBUTHE (BB CJI: CJOBAapb; BX KJIOY, 3BHa4YeHMEe);

I[O6aBJ'I$[€T B CJIOBApb NEPCAAHHYIO MApy KIIHOY-3HAYCHNUE WJIU MPHUCBANBACT HOBOC 3HAYCHUC IICPEAAHHOMY KIIIOYY, €CJIN
TOT YK€ CYLICCTBYCT B CJIOBape. DKBHUBaJICHTHBIM BBI3OBY ITOU (i)yHKIII/II/I SABJIACTCA MPUCBAUBAHUC!

ci[kiou] = 3HAUEHUE;
lMpouedypa ydanums()

npouenypa yOajluTb (BB CJI: CJOBapb; BX KJIOU) ;

Vnanser U3 ciaoBapsl MEPENaHHbIM KIIOY U COOTBETCTBYIOIIEE €My 3HaueHue. EcnM yka3aHHBIM K04 OTCYTCTBYET B
cloBape, co31aéTcs NCKIoueHne HeBepHrentKitow.



lNpouedypa oyucmume()
npouenypa OUMCTUTH (BB CJI: CJIOBaphb) ;

Vnanser u3 CJIOBaps BCE KJIIOYU U COOTBETCTBYIOIINE UM 3HAYCHUA.

Yucna
®PyHKUus1 Hequco()
GyHKLUMS HEUMCJIO (BX UMCJIO: IOPOOHOe) : JIoTMueckoe;

Bo3sBparaet uctuny, eciny nepeiaHHplil NapamMeTp UMEET 3HAYEHUE HeYHnCJIo.
PYHKUUSI KOHEYHO()

byHKLMSA KOHEUHO (BX UYMCJIO: IOPOOHOE) : JIOTMUYEeCKOoe;

BosBpaiaer ucTUHY, €ClM NEpeAaHHbIH MapaMeTp MMEET KOHEYHOE YUCICHHOE 3HaueHHue. BosBpalnaer 0Xb, ecnu
3HaUCHHUE NIEPEIaHHOTO NTapaMeTpa — HEeYHCJI0 UIIH OECKOHEUHOCTS C JIFOOBIM 3HAKOM.

®PyHKUus1 okpya()
byHKLUMSA OKPYIJI(BX UMCJIO: IOPOOHOE) : LeJjoe;

OprFJ'IHET NnepeaAaHHOC 3HAUYCHUEC 10 O KaiIero [eJioro U BO3Bpalla€T MOJTYUYCHHOC LEJI0C€ YHUCIIO. Ecmu nepegano
HCYMCJI0 UITN 6CCKOHe‘IHOCTL, BO3HHKAET UCKIIOUeHNE HeBepHOEUncIo.

PyHKyus1 oKp()
byHKLMA OKpP (BX UWMCJIO: OPOOHOE; BX SBHAKOB: lLeJioe) : AOpobHOoE;

B03BpamaeT HpO6HO€ qucio, OprFJ'IéHHOe A0 YKa3aHHOI'0 KOJIMYECTBA BHAKOB I10CJIC 3amgroi. KomndecTBo 3HakoB
MOKET OBbITh OTPUOATCIBHBIM — B 3TOM CJIy4ac 4YuCIio 6yneT OKPYIJICHO 0 AE€CATKOB, COTCH U T.II.

dyHKkyus yen()

byHKUMSA LeJ (BX 4YMCIJIO: OpobHOoe) : IOpobHOoe;
BosBpaiaer 1enyro yacTh nepeaHHoro yucia.
®yHKUyUs1 Opo6()

byHkUMA Opob (Bx UYMCIO: OpoBOHOe) : OpobHOoe;
Bossparaer 1poOHyI0 4acTh NepeaaHHOro Yncia.
®PyHKyus sin()

byHKLIMA sin (BX umcjo: mOpobHoe) : ImpobHoe;



Bo3sBpamiaer cuHyc nepeaHHOro uyncia.
PyHKyus1 cos()

byHKLMA COS (BX WMCIIO: OpoOHOe) : IOpobHOe;

B03BpamaeT KOCHUHYC NIEPECAAHHOI0 YUCJIa.

PyHkyus tg()

byHkUMsa tg (Bx umciio: mOpobHoe) : HOpobHOoe;
Bo3sBpaiaer TaHreHc nepeiaHHoro yucia.
®yHKyus arcsin()

byHkUuMa arcsin (Bx umcio: mgpobHoe) : mpobHoe;
Bo3sBpaniaeT apkcuHyc nepegaHHOro 4ucia.

®PyHKyus arccos()

byHKLMA arccos (Bx 4UMcJIO: OpoOHOoe) : OpobOHOoe;
Bo3sBpaiaet apkkocuHyC MepeaHHOro Yucia.
®dyHkyus arctg()

byHkuMsa arctg (Bx umciio: npobHoe) : mpobHoe;
Bo3sBpaiaeT apkraHrenc nepeJaHHoro 4ucia.
®yHkyusi In()

byHxumsa 1ln (Bx umMciio: OpoOHOoe) : mpobHOoe;
BosBpamaer HarypasibHbIi JorapuM mepeIaHHOro Yruca.
PyHkyus exp()

byHKUMSA exXp (BX 4YMCIIO: OpoBHOe) : IOpobHOoe;
Bo3Bpa1uaeT OKCIIOHCHTY NE€pe€AaHHOro 4yucjia — T. €., YUCJIO, BO3BEJEHHOE B CTEIICHD €.
®PyHKUus1 criyyalHoe()

GYHKLMSA CJydalHoe (BX MakKC: lieJjioe) : LeJjioe;

Bosppamaer cirydaiiHoe 4yucio B auana3oHe oT (0 BKIIOUUTENBHO JO MEPEJAHHOIO 3HAYEHUS MAaKC, HO HE BKIIOYas
Maxkc. [eHeparop nceBaoCTyyaiHbIX YUCENl HHUIMAIN3UPYETCS TIPH MIEPBOM 00paIIeHNH K (QyHKIIUH.



MoMeHThI

®yHKyus dama()
byHKUMS maTa () : MOMEHT;
byHKUMS maTa (BX M: MOMEHT) : MOMEHT;

BosBpamaer 3HaueHHe MepegaHHOTO0 MOMEHTa ¢ OOHYJIEHHBIM BpEeMEHEM — T. €., TOJNIBKO Aary. Eciam mapamerp He
nepeIaH, BO3BpaIaeT TeKYIIyIo AaTy.

®dyHKUyus epemsi()
byHKUMSA BpeMs () : MOMEHT;
byHKLUMSA BpeMs (BX M: MOMEHT) : MOMEHT;
B03BpamaeT 3Ha4YCHUC MNEpEAaHHOI0 MOMCHTa C 06HyﬂéHHOI71 I[aTOﬁ — T. €., TOJbKO BpCMH. Ecimn napamMeTp HE

repeaaH, BO3BpaIIaeT TEKYyIee BpeMsl.
PyHKyus celtyac()
byHKLUMS cenyac () : MOMEHT;

B03BpamaeT 3HA4YCHUEC TCKYIIECIr0O MOMCHTA — aTy U BpEMs.

CTpoku

Bo Bcex cTpokoBeIX (pyHKIMAX cTaHmapTHOH OmOnmmorekm Kiayca, ecnu MHOE HE OTOBOPEHO SIBHO, IIEIOYHCIICHHBIE
3HAYECHUS] MHIEKCOB M Pa3MEpPOB MMEIOT CEMAaHTHKY OalWTOB, a HE CHMBOJIOB — KaK €CIM OBl CTPOKA NPEICTaBIsIIA
co00i1 He IoCIe0BaTENLHOCTD CHMBOJIOB ITEPEMEHHON JUTMHBI, @ MACCUB OTHOOANTOBBIX LIEJBIX YHCEIN.

BaiiTel B cTpoke HyMepyrOTCs HauMHasl ¢ HYJs: TIepBbIi 0aiiT uMeeT nHAekc 0, a MOCIeTHUI UMeeT HHIEKC Ha eANHUILY
MEHBUINH, YEM JIMHA CTPOKH.

Bubnuoreunsle (GyHKIMM NOANEPKUBAIOT BHYTPEHHIOIO LEJIOCTHOCTH CTPOKM, HE JIONyCKas IOSBICHUS B Hel
HEKOPPEKTHBIX CHUMBOJIOB, M BBI3BIBIOT HCKIIOUeHHEe HeBepHsmiCuMMBOJN B ciiyyae ommbOok. Hampumep, Takoe
HCKJIIOUYCHNE BO3HUKHET IPH BCTaBKE MOACTPOKH B MO3HIHIO, COOTBETCTBYIOINILYIO CEpPEIMHE MHOTOOaHTOBOTO CHMBOJIA,
NP YAAJICHUH U3 CTPOKH YaCTH MHOTOOAHTOBOTO CHMBOJIA, & TAK)KE B APYTUX aHATOTUYHBIX CHTYaIHsX.

KoHcmpykyuu ecmb() u Hemy()

InIepeMeHHada
C: CTpOKay,

HayYaJo
c := "AEBI'";
ecau HeTy (c[10]) To BumBecTu ("Her"); // MHIOEKC 3a NpenejiaMy OJIMHBL CTPOKM
ecnu HeTy (c[3]) To BEBecTHU ("Her"); // MHOEeKC He yKasbBaeT Ha Hadajlo CUMBOJA
ecim ecThb (c[4]) To BHBecTu ("ma"); // ©yner BuBemeHo "nma"

OKOHUYaHMme;

OTH KOHCTPYKIMH BBIIAAT KaK (PYHKIMH, HO (JaKTUIECKH UMH He SIBISFOTCS. KOHCTpyKIMs ecTh () MMeeT HCTHHHOE
3HA4YE€HHUE, €CIM CYLIECTBYET yYKa3aHHBIA B CKOOKaX CHMBOJI B CTPOKE — T.€., €CJIM YKa3aHHBIA MHIEKC MPUHAICKHUT
Iuana3oHy oT 0 10 JUIMHBI CTPOKM MHHYC | M yKa3bpIBaeT Ha Hadaslo cuMBoia. KoHCTpyKIusa HeTy () nMmeeT HCTHHHOE
3HAUCHUE B IPOTUBOIOJIOKHOM CIIydae.



dyHkyus onuHa()

byHKUMS IJIMHA (BX CTpP: CTpoOKa) : LeJjoe;
byHKUMS IJMHA (BB CTpP: CTPOKa; BX pa3Mep: LeJjoe) : LeJyoe;

BosBparmaer nnuHy mnepenaHHO# cTpoku B Oaiitax. Crenyer MMeTh B BUJY, YTO KOJIWYECTBO OaWTOB B CTpPOKE HE
paBHsETCS KOIMYECTBY CUMBOJIOB, T. K. B kogupoBke UTF-8 cumBon Moxket 3aHuMath ot 1 10 4 GaifToB.

Ecnu nepenan napamerp pasMep, To (QyHKIUS YCTaHOBHT AJISI TIEpEIaHHON CTPOKM yKa3aHHYIO JJIMHY B Oaiitax u
BEpHET HOBOE 3HAUCHME JIUHEI. B 3TOM ciIydae B mepBoM mapaMeTpe JODKHA OBITh IepefjaHa CTPOKOBas IepeMEeHHaSI.

Ecnu HOBast nuiHa OOJIbIIE CTapod, TO NMPEXKHEE COACPKUMOE CTPOKU COXPAHSACTCS, H CTPOKA JOIMOJNHACTCS CIpaBa
npoGenamu (N20) 10 yKa3aHHOW JJIMHBI.

Ecnu HOBasi [uinHa MeHbIIE CTApOid, TO MpPEKHEe COIEPKUMOE CTPOKU oOpe3aeTcs clipaBa J0 yKa3aHHOW JUIMHBL. B
3TOM Cllydae AOJDKHA OBITh yKa3aHa Takas HOBas AJHMHA, YTOOBI MOCJIEIHHHA CHMBOI B CTPOKE, €CIM OH 3aHMMAcT
HECKOJIBKO OalTOB, HE OKa3ajcs pa3dUT Ha YacTH — MHa4Ye BOSHUKHET OlNOka HeBepHsICHMBOJI.

TMpumep

rnepeMeHHas
CTp: CTPOKAa;

HaYaJjIo
// BYKBH KUPWJIJIMLE 33aHMMAKT B KomupoBke UTF-8

// mno mBa GanTa, a CMUMMBOJI mpobesyia — OOvH OanT.
crtp := "ABBI'";
nnvua (ctp, 10); // ctp = "ABBI' "
nnvHa (ctp, 6); // ctp = "ABB"
nyvua (ctp, 5); // ommbka
OKOHUAHME .

®PyHKyusi cums()

byHKLMS CUMB (BX CTP: CTPOKa): CMMBOJ;
byHKLMA CUMB (BX CTP: CTPOKa; BX MHIEKC: LleJioe) : CMMBOJI;

BosBpaiaer cuMBOJN, paCIONOKCHHBIA B TMEPEHaHHOW MO3MIUU CTPOKH cTp. CTpoka HE IODKHA OBITH ITyCTO;
MepeAaHHbIA HHACKC JODKEH OBITh B MpEAeTax CTPOKH U JTOJDKEH COOTBETCTBOBATH HAaualy CHMBOJIA B CTPOKE, MHAYE
BO3HHUKHET UCKIIOUeHIC HeBepHEMICUMBOJI.

DKBUBAJIEHTHBIM BBI30BY A3TOW (YHKIMU SIBISICTCS OOpallieHHE K CHMBOJIy C YKa3aHHEM WHJAEKCAa B KBaJpaTHBIX
ckoOkax: crp [MEgekc].

Ecnu napameTp MHAEKC HE YKa3aH, OH cuuTaeTcs paBHbIM 0, 1 QyHKIHS BO3BpAIIAET IEPBBIA CHMBOJI B CTPOKE.

dyHkyus cned()
byHKUMSA cJen(BxXx CTpP: CTPOKa; BX MHIEKC: LeJioe) : LeJioe;
byHKLUMA cJlen(Bx CTp: CTPOKa; BX MHIEKC, KBO: LlieJioe) : LeJIoe;
byHKUMSA cJyen (BX CTP: CTpoOKa; BX MHIEKC, KBO: LI€JIoe; BHX CUMB: LeJIoe) : LeJloe;

B03BpamaeT IIO3UIUIO B 68.171TaX, COOTBCTCTBYIOIIYIO Havdally CJICAYHOIICIO CHUMBOJIAa B CTPOKE, CHHUTAsA OT CUMBOIJIA,
MNEPEAAHHOI0 B IMApaMETpe MHOEKC. 3HaueHne NEepeaaHHOro MHJACKCA JOJIKHO COOTBETCTBOBATHL Hadaly CHMMBOJIA B

CTpOKe, MHa4Ye BO3HUKHET HCKIII0ueHe HeBepHEMICUMMBOII.



B napamerpe kBO MOXXHO Iepefarh KOJMYECTBO CUMBOJIOB, HA KOTOPOE HEOOXOANMO CMECTHThCS: | — cliemyroumi
CHMBOJI, 2 — 4Yepe3 OJWH CHMBOJ, U T. . Ecim mepenaHHoe KOJMYECTBO MPEBBIMIAET YUCIO OCTaBIIMXCA (CIIpaBa OT
MHIEKC) CHMBOJIOB B CTPOKE, TO ()YHKIHUS BEPHET JUIMHY CTPOKH B OaifTax.

Ecnu nepenan mapameTp cmMMB, TO (QYHKI[HS 3aMIICT B HETO (DAKTHUECKH MPOHICHHOE KOJUYECTBO CUMBOJIOB. TakuM
00pa3oM, 9TOOBI MOCYHTATH OOIIee KOJMYSCTBO CHMBOJIOB B CTPOKE, MOXKHO Iepexarh 0 B mapaMeTpe MHOEKC U
Makcllesyioe B mapaMeTpe KBO.

®yHkyus nped()
byHKLUMA HOpen(Bx CTP: CTPOKa; BX MHIEKC: LieJjioe) : LeJioe;
byHKUMA HOpen(BX CTP: CTPOKa,; BX MHIEKC, KBO: Llejioe) : LeJioe;
byHKUMA Hpen(Bx CTP: CTPOKa; BX MHIEKC, KBO: lLleJloe; BHX CHMMB: leJoe): leJjoe;

BosBpamaer no3unuio B 6aifiTax, COOTBETCTBYIOIIYIO Hadally MPEbIAYIIETO CHMBOJA B CTPOKE, CUMTAs OT CHMBOIA,
HNEPEAaHHOTO B MapaMeTpe mHEAekc. [ NolydeHus MO3HLIHU MOCIEIHEr0 CUMBOIA B CTPOKE B MapaMeTpe MHIOEKC
HY)XHO IepeiaTh 3HaueHue, OoJblliee WIM paBHOE JUIMHE CTPOKHM B OaiTax. Eciu mepenaHHbIl MHIEKC HaXOIUTCS B
npefenax CTPOKHM, TO OH JOJDKEH COOTBETCTBOBAaTh HAyally CHMBOJA B CTPOKE, MHAa4€ BO3HHUKHET HCKIIOYEHHE
HeBepHEMCHMMBOJI.

B napameTrpe xBO MOXXHO IepeiaTh KOJMYECTBO CHMBOJIOB, Ha KOTOPOE HEOOXOAMMO CMECTHUThCS: 1 — Mpepiyui
CHMBOJI, 2 — 4Yepe3 OfMH CHMBOJ, U T. II. Eciin mepeaaHHOE KOMMYECTBO MPEBBIMIAECT YHCIO OCTABIIMXCS (CIEBa OT
MHAEKC) CHMBOJIOB JI0 Ha4aa CTpOKH, To GyHKIus BepHET 0.

Ecnu nepenan nmapamerp cuMB, TO (YHKIMS 3alUIIET B HEr0 (PaKTHYECKH MPOHIEHHOE KOJINYECTBO CUMBOJIOB. Takum
00pa3oM, 9TOOBI MOCYUTATh OOIIEe KOJIMUYECTBO CHMBOJOB B CTPOKE, MOKHO IeperaTh Makcllesoe B mapamerpax

MHIOEeKC 1 KBO.

Ilpumeuanue: N CTPOKH U3 MHOTOOAHTOBBIX CMBOJIOB (DYHKINS cyen () paboTaeT ObicTpee, 4eM npepq () .
PyHKUUsT Yacmb()

byHKLUMSA YacThb (BX CTP: CTPOKa; BX MHIEKC: LEeJIoe): CTPpOoKa;
byHKLMA YacTbhb (BX CTpP: CTPOKa; BX MHIEKC, pasMep: leJjioe): CTPpoKa;

B03BpamaeT YacCTb CTPOKHU YKA3aHHOI'O pasMepa, HaYWMHad C YKAa3aHHOT'O MHJICKCA. 3HaducHHe NnepeaJaHHOro MHACKCA
JOJDKHO COOTBETCTBOBATh Ha4Yaly CUMBOJIA B CTPOKE, MHAYC BOSHUKHET UCKITIOUCHUC HeBepmﬁICMMBOn.

Ecnmu mapamerp paBsMep He NepeaH WIM BBIXOOUT 33 MIPEAETbl CTPOKH, TO (PyHKIHMS BEpHET 4YacTb CTPOKH OT
YKa3aHHOTO HWHJIEKCa JI0 KOHIIAa CTPOKH. B NpoTHBHOM cilydae, pasMep J0JDKEH UMETh Takoe 3HaueHHE, YTOOBI
MOCTIEIHUI CHMBOJI B BO3BPAIla€MOM ITOICTPOKE, €CIIM OH 3aHMMAeT HECKOIBKO 0aiiToB, HE OKa3aJcs pa3OMT Ha 4acTH
— MHaue BO3HUKHET HCKII0ueHNe HeBepHMCHMMBOII.

lNMpouyedypa dobasums()
npouenypa HoOaBUTL (BB cTpl: CcTpoka; BX CTp2: CTpOKa);

JloGapmnsieT 3HaueHNE CTP2 B KOHEI] CTPOKH cTpl. DKBUBAJICHTHBIM BBI30BY 3TOH (DYHKIWU SIBIISIECTCS IPHCBAaUBAHNUE!

cTtpl := cTpl ++ cTp2;



lNpouyedypa ecmasums()
npoluenypa BCTABUTL (BB CTP: CTPpOkKa; BX MHIOEKC: llejioe; BX INOACTP: CTpoOKa);

BceraBnsieT cTpoKy momcTp B YKa3aHHYIO HO3UIMIO CTPOKH CTP, TaK YTO CUMBOIBI U3 CTPOKH MOACTP OKAXYTCS B
CTPOKE CTP HENOCPEACTBEHHO Nepes TEM CUMBOJIOM, Ha KOTOPBIN yka3biBaeT muEAekc. [Ipu 3ToM 1inHa CTpOKU CcTp
YBEIMUYNBACTCS HA JUTMHY CTPOKH IOACTP.

Ecmu mepenannbpiii Mumexkc OoNbllle WM paBeH JUIMHE CTP, TO MOACTPOKa OyaeT H00aBiIcHa K CTpOKe crpasa. B
MPOTHBHOM CIIydae 3HAYCHHWE WHICKCAa JODKHO COOTBETCTBOBATH HA4aly CHMBOJIA B CTPOKE, MHAYe BO3HUKHET
UCKITIOYcHNE HeBepHEICUMBOJI.

lMpouyedypa ydanums()
npouenypa yOaJluThb (BB CTP: CTPOKA; BX MHIOEKC, UYUCIJIO: Lejoe);

Vnanser u3 CTPOKH YKa3aHHOC YUCJIO 6aI>’ITOB, Ha4yrHas ¢ N€pEAaHHOro MHACKCA, BKIIFOYUTCIIBHO.

3HaueHWe WHIEKCca JODKHO COOTBETCTBOBAaTh HAdaly CHMBOJA B CTPOKE, WHAade BO3HHUKHET MHCKITIOUYCHHE
HeBepHEMMCHUMBOJI.

Ecnu cTpoka conep>XuT MeHble 0aiiTOB crpaBa OT MHJEKCA, YeM MepellaHo B MapaMeTpe WMcio, TO OyayT yIalleHbI
Bce OalTBI IO KOHIIA CTPOKH. B IpOTHBHOM cilydae, MepelaHHOE YHCIO JOIDKHO OBITh TaKUM, YTOOBI ITOCIICTHUIN
yIanseMblii CHMBOJI, €CJM OH 3aHHMAaeT HECKOJNBKO OalTOB, HE OKa3alics pa30WT HAa YacTH — WHAYC BO3HUKHET
HcKIoueHne HeBepHEMCHMMBOJI.

Mpouedypa enucams()

npouenypa BIMCATh (

BB CTpl: CTpokKa; BX MHIEKC: llejloe; BX CTpP2: CTpoOKa);
npouenypa BIMCATH (

BB CTpl: CTpoKa; BX MHIEKC: LeEJIoE;

BX CTpP2: CTpOKa; BX MHIEKCZ2: LeJjoe);
npoluenypa BOMCaTh (

BB CTpl: CTpoKa; BX MHIEKC: LeJIoe;

BX CTpP2: CTpPOKa; BX MHIOEKCZ, UMCJIO: LeJIoe) ;

Konwmpyer B cTpl OaiiTsl 13 cTp2.

U3 erp2 xommpyercs ykazaHHOE WmMcyo 0alfTOB, HaUMHAsS OT MHAEKCZ2, BKIIIOYUTENFHO; 3TH OalThl pa3MeniaroTcs B
cTpl, HaYWHAs OT MHOEKC, U 3aMCHSIOT CO00M OaiiThI, KOTOPBIC paHbIIIC HAXOAWINCH B ¢Tpl B 3THX mo3unusax. Ecmu
JUTHHBEL TPl He XBaTaeT, YTO0BI Pa3MECTUTh BCE KOIHpYyeMble OalTHI, TO e€ IMHA YBEINIUBACTCS 1O HEOOXOIMMOH.

Ecmu He mepenaHo umcto, TO KOMUPYIOTCS Bee 0alThI OT MEAeKc2 10 KoHIa cTp2. Eciu He nepenan nupgexc2, 1o
KOIIUPYETCS BCSI CTP2 OT Havasa 10 KOHIIA.

Bcee HWHACKCHI U Pa3MEPhbI JOJIPKHBI UMETh TAKUC 3HAYCHUA, yTOOBI HUKAKOH MHOroOaMTOBEIN CHUMBOJ B 00€HX CTpOKax
HC OKa3aJiCd IpUu KOMMPOBAHUN pa36I/IT Ha 4aCTH, "HA4Y€C BOSHUKHCT oIIrOKa HeBepHHI‘;ICMMBOJ'I.

TMpumep

nepeMeHHasa
cTpl, CcTp2: CTpOKa;

Hadajo
// BYKBH KUPWJIJIMLE B3aHMMAKT B KomupoBke UTF-8
// mo mBa OGanTa, a apabckue uubpe - omuH GamnT.



crpl := "1234ABBIT";

cTp2 := "0000";

Bomcars (crpl, 2, crp2); // cTpl = 120000BBT
BovcaTh (cTpl, Makcllemoe, crtp2, 0, 2); // crpl = 120000BBT00
Boucars (ctpl, 7, cTp2); // ommBka

Bmmcars (cTtpl, 6, crp2, 0, 3); // ommbra

OKOHUaHMte.

®yHKkyusi Haumu()

byHxuMSa HauTM (

BX UTO, T'He: CTPOKA) : LeJioe;
OYHKUMS HanTu (

BX UTO, TIe: CTPOKa; BX HAuMIOKC: LeJioe) : LeJioe;
byHxUMS HauTH (

BX UTO, T'He: CTPOKAa; BX Haullmkc: LeJoe;

BX ydTPermcTp: JIOTMUeCKOoe) : LeJioe;

Huiet noacTpoKy 4To B CTPOKE T'Ae U BO3BpAIIaeT HHICKC MEPBOTo 0aiiTa HAWICHHOW MOACTPOKH. Ecim moacTpoka He
HaiineHa, Bo3BpamaerT -1. Ecnu nepenan HauMakc, MOMCK HAYMHACTCS C MIEPEIaHHOTO HHICKCA, BKIIOUYHTEIHHO.

Ecmu B mapamerpe yuTPermcTp NEpElaHO HET, TO PErHCTp CUMBOJIOB IPU TOUCKE HE YYHUTBHIBA€TCI — T. €.,
MPOMHUCHBIE OyKBBI CUMTAIOTCS PAaBHBIMH CTPOYHBIM. Eciin 3TOT mapamerp omyiueH, (GYHKIHS BBITOJHSET MMOWUCK C
y4E€TOM perucrpa.

lMpouedypa 3ameHUMb()

npolenypa 3aMeHMUTL (BB CTP: CTPOKAa; BX MHIOEKC, UMCJIO: Llejioe; BX UeM: CTPOKa) ;
3aMeHsAeT B MEepPEaHHON CTPOKE YKa3aHHOC WMCJIIO 0AaifTOB, HaUYMHAs C MEPENAaHHOTO HHICKCA, Ha OalThl M3 CTPOKH
yeM. J[11MHa CTPOKHU U3MEHSIETCSI COOTBETCTBEHHO.

3HaYCHUS] MHAEKC U YMCIIO JIOIDKHBI OBITh TAKUMH, YTOOBI B pe3ysibTaTe 3aMEHbl HUKAKOH MHOTOOaHTOBBII CUMBOJI HE
oOKazajcs pa3dUT Ha YacTH, MHaYe BO3HUKHET olNOKa HeBepHEMCHMMBOJI.

®dyHKkyus gpopmam()
byuxumsa dopmarT (Bx wabioH: cTpoka; Bx aprl, aprl, apr2, ...): CTpoka;

3ameHsieT Bce CHeU(HUKATOpbl B MEpeJaHHOM MIA0JIOHE Ha 3HAYCHUS MEpeAaHHbIX apryMEHTOB, MpeoOpa3oBaHHbIC K
CTPOKE B COOTBETCTBHM C YKa3aHHBIM ()OPMAaToM, M BO3BpAINACT IOIyYEHHYIO CTPOKy. B KadecTBe apryMeHTOB
JIOITyCTUMBI 3HAYEHUS IMPOCTBIX THUIIOB WM OJHOMEPHBIE MACCHUBBI NMPOCTBIX THUMOB. JJIsl KaXIOTro M3 MPOCTBIX
apryMEHTOB IIA0JIOH TOJDKEH COAEpIKaTh OJWH CHEHU(HUKATOP, A KaKAOTO MacCMBa — CTOJNBKO CHENU(HKATOPOB,
CKOJIBKO DJIEMEHTOB COIEPIKUTCSA B MACCHUBE.

CrienmnpuKaTopsl IMEIOT CIEIYIOIINI CHHTAKCHC!
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$'[mumexc': "] ['-"] [umpuHa] ['. 'TouHOCTL ] TUI

CHUMBOITHI B artocTpodax MOIDKHBI OBITh YKa3aHbBI B Ma0iIoHe OyKBaIbHO, 6e3 anocTpodoB.

DJIeMEHTHI B KBaJpaTHbIX CKOOKaxX HeoOs3aTeabHEI.

\ Hauvano cnemuduxaropa. Yto6b! 100aBUTH B MIa0JOH IPOCTO CUMBOI '%', ero
HYXXHO YIBOHTE: "%%".

o°




[lenoe. B3saTh u3 ciucka napaMeTpoB apryMEHT ¢ YKa3aHHBIM MHIEKCOM. Eciu
ATOT ANIEMEHT He yKa3aH, OepETcs CIeayIOUIHi 0 MOPSAAKY apryMeHT.

mHoexc':'

BripaBHMBaHME BCTaBIsEMOrO TEKCTa 10 JIeBOMY Kpato mnojs. [lo ymonyanuio
- TEKCT BBIPABHUBAETCS IO MPABOMY Kparo. DTOT IEMEHT paboTaeT TOJIBKO MPH
YCIJIOBUH, YTO yKa3aHa IMIMpPUHA.

[enoe. lupuHa moas — T. €., MUHUMAaJbHAS JJIMHA BCTABIIEMOU CTPOKH.
WMpKHA Ecnu cTpoka kopode, TO OHa TOMOJHSAETCS J0 YKa3aHHOHW JUIMHBI MpoOeiaMu
cieBa (110 YMOJIYaHMIO) WK CIIPaBa, €CIIU yKa3aH «-».

'.'rounocTe | [lenoe. 3HAYEHUE ITOTO 3JIEMEHTA 3aBHCUT OT TUIA CrieU(HUKaTOpa.

Tun cnenuduxaropa — OykBa B Jr000oM peructpe. IlepeueHp n0mMycTUMBIX
TUIIOB IIPUBEIAEH HUKE.

Twun

B ciyuae ommbok GyHKuus co3naér uckioueHrne OumbéxkaKoneepTanumm. ITO MOXKET MPOUCXOANTH TIPH OIIMOKaX B
CHHTAaKCHCE CIeNu(UKaTopoB, NP HECOOTBETCTBUH THIIOB CIELU(UKATOPOB THIAM apryMEHTOB, a TaKXe ECIH
TepelaHo HEeJIOCTAaTOYHO apryMEHTOB JIJIsl BCEX CIEM(UKaTOpOB.

Tunbi cneyughukamopoe

«I» mmn «l» — nenoe 4ncio. ApryMeHT JI0JDKeH ObITh LeNbIM. 3HaYeHHEe KOHBEPTHPYETCSl B CTPOKOBOE MPE/ICTABICHHUE
nenoro yucna. Eciau ykasaHa TOYHOCTB, TO CTpOKa OyleT comepxkaTh HE MEHee yKa3aHHOTO KOJIMYecTBa IU(pp — eCiH
HYXXHO, cJieBa OyayT J0OaBIeHBI HYIIH.

«E» (nmar.) nnmn «9» — 3KCIOHEHIMANBHBIA (hopMaT. ApryMEHT MOXKET OBITh LIEJIBIM MIIH TpOoOHBIM. YHCI0 IpHUBOIUTCS
K CTPOKE B JIKCIOHEHLHMaIbHOM (HayuHoM) (hopmare. TouyHOCTH ompezessieT odliee KOJIM4ecTBO LH(pp B MaHTHCCE
YHCIIa, MOPSIIOK 3aIlIMCBIBACTCS TPEMS HU(pPaMH.

«F» mm «®» — ¢opmar ¢ QUKCHPOBAHHON TOUKOH. APryMEHT MOXKET OBITh IIETBIM MK JAPOOHBIM. TOYHOCTH
ompenensieT KOJNMYeCTBO LU(p Tocne ACCATUYHOW TOYKW. [ CiMIIKOM OONBIIMX YHCEN HCIONB3YeTCs
9KCIIOHEHIIMAIBHBIH (hopMar.

«G» mwn «O» (Kup.) — oOIIHii YMCI0BOM (popmar. APryMEHT MOXKET OBITh LEIBIM WM JPOOHBIM. YHCIIO IPUBOIUTCS K
CTpOKE B (DUKCHPOBAHHOM MIJIH 3KCHOHEHI[HAIBHOM (pOpMATe B 3aBUCUMOCTH OT TOTO, YTO MONYyYUTCsI KOpoue. TOYHOCTh
omnpezessieT ooriee KOIMIeCTBO (P B CTPOKOBOM MPEACTABICHUH YHCIIA.

«N» mn «U» — Taxoii ke opMar ymcia, Kak ¢ (PUKCUPOBAHHON TOYKOW, HO C J00aBICHUEM pa3lesIUTeNed TPy
paspsaI0B.

«D» mmn «I» — nmara B ctangaptHoM Qopmare: YYYY-MM-DD. AprymMeHT JOmKeH OBITh MOMEHTOM. TOYHOCTH HE
MpPUMEHSETCA.

«T» (mar.)) wim «B» (kup.) — Bpems B craHmaptHoM Qopmare: hh:mm:ss. ApryMeHT HODKEH ObITh MOMEHTOM.
TOYHOCTb HE IPUMEHSETCA.

«Mp» (nmar.) mim «M» (kup.) — fara ¥ BpeMsi B CTaHIApTHOM (opmMare, pas3iesi€éHHbIe TPo0eIoM. APryMeHT J0JDKEH
ObITH MOMEHTOM. TOYHOCTh HE IIPUMEHSIETCSL.

«S» mmu «C» (KHp.) — cTpoKa. APryMEHT MOXKET OBITh JIF000TO MPOCTOTO THTIA — CTPOKOBBIC 3HAYCHHS KOMTUPYIOTCS, a
3HAYCHHMS JPYTUX TUIIOB KOHBEPTHPYIOTCS B CTPOKY MPSIMBIM IIPHBEICHUEM THIA. TOYHOCTh HE IPHUMEHSCTCSL.

«X» (nmar.) nmm «lI» — mecTHaanaTepUYHOE TPECTABICHHE 1IEI0T0 YUciia. APIryMEHT MOXKET OBITh 11€JIbIM, CHMBOJIOM
WM 00beKTOM. TOYHOCTB ONpeenseT MUHIMAIbHOE KOJTMYECTBO IIM(P — eClu HYXKHO, cleBa OyayT 100aBIeHb HyIH.

lMpumep

cTp := dopmar ("MeHsa 3B0BYT %s %s. MHe %1i jer.", "I&rp", "MmBanor", 15);
// cTp = "Mens 3zoByT [I&Tp MBaHoB. MHe 15 jet."



cTp := dopmart ("MeHsa 3o0oByT %1:s %0:s. MuHe %2:1i jier.", "Iérp", "Umauor", 15);

// cTp = "MeHs 30ByT MBaHOB IlléTp. MHe 15 jeT."

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

cTtp := dopmat ("[%%]1", 10); // ctp = "[%]"

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

crp := dopmatT("([%.41i]", -10); // cTp = "[-0010]"

cTp := bopmat ("[%10. 4u] -10); // ctp = "[ -001071™

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

crp := dopmat (" [%x]", 1234567); // cTp = "[12D687]1"

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

cTp := dopmart (" [%0: le] "Evy; // cTp = "[ 4011"

cTp := dopmatT ("[%0:10. 4M] "By, // cTp = "[ 04011"

cTtp := dopmart ("[%12.4e]" —1.234); // cTp = "[ -1.234E+000]"

cTp := dopmar ("[$12.4f]", -1.234); // ctp = "I -1.2340]"

cTp := dopmat ("[%g]l", 1. 234); // cTp = "[1.234]"

cTtp := dopmart ("[%12g]", -1.234); // ctp = "[ -1.2341"

cTtp := dopmat ("[%$0:-12.4G]", 1.234); // crp = "[1.234 "

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

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

crp := dopmatT (" [%14t]", momeHnT (44567.123)); // crp = "[ 02:57:071"

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

crp := dopmat (" [%s]", "lpuser!"); // crp = "[lpuBer!]"

cTp := bopmat("[%14c]", "Ipusetr!"); // ctp = "[ Npuser!]"

cTp := dopmart (" [%-14c]", "lpumer!"); // cTp = "[llpuBeT! IR
®PyHKyus 3aas()

byHKLUMA 3army(BX CTP: CTPOKA): CTPOKA;

B03Bpa111aeT CTpPOKY, B KOTOpOﬁ BCC CTPOYHBIC 6yKBLI 3aMCHCHBI Ha MPOIUCHBIC.
PyHKUyuss cmpod()
byHKLMSA CTPpOY (BX CTP: CTPOKa): CTPpOKa;

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

UcknrouyeHuns

DyHKYUST UMST_UCKJITIOYEHUs]()
GyHKUMA MMA UCKIIOUYEHMA () 1 CTPOKA;

BosBparmmaer nMst akTHBHOTO HCKIFOYCHUS. DTy (YHKIHIO MOKHO BBI3BIBATh TOJIBKO B CEKIIMH 0OPaOOTKH MCKITIOUCHHUH,
MHa4e OHA BEPHET ITyCTYIO CTPOKY.

PyHKYUST mMeKcm_UCKITIoYeHUsi()
bOyHKUMA TEKCT MCKJIIOUeHMA () : CTpoKa;
Bosppamaer TekcT coobmieHns 00 OMmMOKe aKTHMBHOTO HCKIIOUEHHSI C YK€ T0OaBICHHBIMH B HETO 3HAYCHUSIMHU

mapaMeTPOB HMCKITIOUCHHSI. DTy (PYHKIHIO MOXKHO BBI3BIBATH TOJBKO B CEKIMH OOPaOOTKH HMCKIIOYCHUM, WHa4Ye OHA
BEPHET IIyCTYIO CTPOKY.



Pa3Hoe

lMpouedypa yHuumoxxums()

npouenypa YHUUTOXUTH (BB O: OOBEKT) ;
YHHUYTOXKAET TepeaHHblii OOBEKT, BBIMOJHAS BCE HEOOXOMUMBIC NEHCTBHS, CBSI3aHHBIE C €0 YHUUTOXKCHUEM, U
MPUCBANBACT MEPEJAHHOMY ApaMETPy 3HAYEHHE Iy CTO.
Ecnu nepenanHslii 00BEKT HE CYIIECTBYeT — T.€., OH OBUI paHee YHHUYTOXKEH, HHKOTAa He ObUT co3[aH, JTHOO B
napameTpe ObUIO TIepeaHo 3HaueHUE Iy CTo, — Mpolieypa OyJeT BhITIOTHEHa 0e3 OmnOoK.
lMpouyedypa nay3a()

npouenypa Hnaysa (Bx Mcek: LeJoe);

HpI/IOCTaHaBHI/IBaCT BBITIOJTHECHHUE MTPOTrpaMMbl Ha IEPECAAHHOC YHUCIIO MUJJIMCEKYH.
PyHKUUST UMSI_npoz2pamMmbi()
byHKLUMA MMA NPOTPaMMEL () : CTPOKA;

BO3BpaHIaCT UM BBIIOJIHICMOMI nporpaMMBal. Hms OporpaMMbl  YKa3bIBACTCA B 3arojIOBKC IMPOTpaMMbl MOCJC
KJIFOYEBOI'0 CJIOBa MporpaMMa Uiy 8agmada.

dyHKYUsT uMsI_npakmukyma()
byHKUMA MMA NpPakTuKyMma () : CTPOKa;

Bosppamaer mMs ygeGHOTO Kypca, €Cii IporpaMma MpeAcTaBisieT coOoi pemenue 3amadu u3 [Ipakrukyma. Mms
y4eOHOro Kypca yKa3bIBaeTcs B 3aroJIOBKE IPOTPaMMBI ITOCIIE KIIFOYEBOTO CJI0BA MPaKTUKYM.

TepMunHan — ynpaBrieHue TepMUHANOM

Monyns TepMmuHAaN COACPKUT ONOIMOTEKY YIPABICHNS TEKCTOBBIM TEPMUHAIIOM.

OYHKIUU YIPaBICHUS TEPMUHAIIOM pealln30BaHbl MyTéM Bhimaun ESC-mocnemoBaTenbHOCTEH B CTAaHIAPTHBIN MOTOK
BBIBO/Ia WJIM TOTOK COOOIICHUH 00 OmuOKax, B COOTBETCTBHM cO cTaHmaproM ECMA-48. Otu QyHKIMH MOTYT HE
paboTarh Wi 0COOEHHOCTH UX PadOThI MOT'YT Pa3iMuarhCs B 3aBUCUMOCTH OT peallu3alii TEPMHUHAIA, UCIIOJIB3YeMOT0o
JUTSL 3Ty CKa MPOTrPaMMBbl.

KoHcTaHTbI

KOHCTAaHTEL
// VOeHTMOMKATOPE CTAaHIAPTHHX [IOTOKOB
unCroBeiBon = 1;
nnCroCoolbu = 2;

// PexuMel TepMMHasa
TpKaHoH = HeT;
TPpCKBO3HOM = na;

KOHCTAaHTH
// Crunwv mpudTa
cTwXupHelr = 1; // XuUPHBNT WPuUdT



cruKypcue = 2; // Kypcus

crulloguepk 4; // omviHapHOEe MNOOUEPKUBAHUE

cTm3adepx 8; // BaUYEPKHYTHM TEKCT

Mpouenypa pexnmTepmuHana()
npouenypa pexmMmTepMMHasa (BX MNOTOK: LlieJjloe; BX CKBOB3HOM: JIOI'MUYECKOe) ;

BeiOupaer onuH M3 JByX CTaHJApPTHBIX MOTOKOB, C KOTOPHIM OyayT pa0oTaTh BCE MOCIEAYIOIINE BBI3OBBI (DYHKIHIA
YOpaBIEHUS TEPMUHAIIOM, M YCTaHABINBACT I HETO PEXKHUM PaOOTHI.

[MapameTp moTox MOXET HMETh OJHO W3 JBYX 3Ha4YeHUil: MACTABHEBOX — CTAaHAAPTHBI MOTOK BBIBOJA,
naCraCoobw, — CTaHJAPTHBIH TOTOK COOOIIEHHIA 00 OnIMOKax.

Ecnm mapamerp cKBOBHOM NMeeT 3HaueHNE TPCKBOBHOM, TO TEPMHHAI IEPEBOIUTCS B PEXKHUM CKBO3HOTO BBO/IA —

BCC€ Ha)XaTHuA KilaBUIII HEMCEAJICHHO IIOMCIIATCA B IIOTOK BBOJAA U OTKJIKOYACTCA 3XO-11€4aTh BBe}IéHHLIX CHUMBOJIOB.
MNMpoueaypa pa3mepIkpaHa()
npouenypa pasMepIKpaHa (BX I'op3, BepT: LeJioe);

YcranaBnMBaeT pa3Mepbl OKHa TepMmMuHana. [lapameTp Top2 03HauaeT KOJIMYECTBO CHMBOJIOB IO TOPH30HTANH, a
napaMeTp BepT — KOJIMYECTBO CTPOK IO BEPTUKAIH.

Mpoueaypa ouncTUTbLIKpPaH()

npouenypa OUYMCTUTBIKPAH () ;

Ounmraer 3KpaH, UCIONB3Ys YCTAaHOBIICHHBIH I[BET MIpU(Ta U (OHA.

Mpoueanypa ouncTuteCTpoKy()

npouenypa ounMcTUTBCTPOKY (BX Ime: LeJoe);
OuMiiaer yka3aHHYI YacTh CTPOKH OT MO3UIMHM Kypcopa, WCIOb3ys YCTAHOBICHHBIN IBeT mpudta u dona. Ecnu
MEPEAAaHHOC 3HAYCHUC T A€ OTPULATCIIbHO, OUYHMIIACT CTPOKY CJIEBA OT KypCopa, BKJIrO4as MO3UIUI0 Kypcopa. Ecnu mpe

MIOJIOXKHUTENIFHO, OYHIAeT CTPOKY CIpaBa OT Kypcopa, BKIIOUasl HO3UIMI0 Kypcopa. HyneBoe 3HaueHHe OYMIIAET BCIO
CTPOKY LIEJIUKOM.

Mpoueaypa kypcop()

npouenypa Kypcop (Bx TOp3, BepT: LeJjoe);

YcranaBnuBaeT Kypcop B IepenaHHyIo mo3unuioo. Hymepanus CTpOK Ha 3KpaHe M CHMBOJIOB B CTPOKE HAYMHACTCS C
HYJIAL

Mpoueaypa kypcoplops()

npouenypa kKypcopl'op3(Bx Top3: Lejoe);



VYcraHaBnuBaeT Kypcop B IO3ULMIO IIEPEJaHHOTO CHMBOJIA B TEKyILell CTpOKe, BepTUKaJIbHAs KOOpAUHATa Kypcopa He
Mensercsa. Hymepanus ciMBOJIOB B CTpOKE HAUMHACTCS C HYJISL.

Mpouenypa kypcopBepT()

npoluenypa KypcopBepT (Bx BepT: LeJioe) ;

YcranaBnuBaeT Kypcop B IEpelaHHYIO CTPOKY Ha SKpaHe, TOpPH3OHTallbHAs KOOpAWHAaTa Kypcopa He MEHseTcs.
Hyw™mepanus cTpok HauMHAETCs ¢ HyJIS.

Mpoueanypa noaBuHyTbKypcop()

npouenypa HOOBMHYTbKypcoOp (BX Top3, BEPT: LeJoe) ;
ChoBuraer Kypcop Ha YyKa3aHHOE KOJHYECTBO CTPOK W/WIM CTOJIOIOB OTHOCHUTENBHO TEKYIICH ITO3UIIHH.

IlonoxuTenpHbIC 3HAYCHHS ImapaMEeTpoOB I'OP3 U BEPT CABUIalOT KypCOp BIIPaBO XU BHU3, 4 OTPUIIATCIBHBIC — BJICBO U

BBEpX.

Mpoueaypa 3anomHnTLKYpcop()

npouenypa 3anoMHUTbKypcop () ;

3amoMuHaeT TEKYIIYI0 MO3UIUI0 Kypcopa. s Bo3Bpara Kypcopa B COXpaHEHHYIO IMO3UIHIO MCIIONB3YETC MPOoIeaypa
BepHyTEKypCOp ().

Mpoueaypa BepHyTLKypcop()
npouenypa BepHyTbKypcop () ;

BosBpamaer kypcop B MO3HIIHNIO, KOTOpas ObliIa paHee COXpaHeHa BEI30BOM MPOLeAypsl B3anoMHNTEKypcop ().

Mpouenypa ckpbITbKypcop()

npouenypa CKpHTbKypcop () ;

CKpbIBa€T MHTAONIMH MPSMOYTOJIBHUK Kypcopa. CKpBITBIH Kypcop HpOAOIDKACT BBIMOMHATH CBOM (DYHKIHH Kak
yKa3aTelb TeKyLeH MO3UIKU ATl BEIBOAA TEKCTA.

MNMpoueaypa nokasatbKypcop()

npouenypa nokasaTeKypcop () ;
JlenmaeT BUAUMBIM MUTAIOIIHNA MTPSIMOYTOIBHUK KypCcopa, €CJIM OH ObLIT paHee CKPBIT.
Mpoueaypa uBetT®oHa()

npoluenypa userdoHa (BX LBET: leJoe);

‘YcranaBnmBaeT OBECT q)OHa, KOTOpLIﬁ 6yI[eT HCIIOJB30BATLCA IMPU CICAYIOIUX BbI3OBAX q)yHKIII/Iﬁ BbIBOJZAa TCKCTa, a
TaKKE€ OYMCTKHU CTPOK.



[TapameTp uBeT MOXET NpUHUMATH 3HaYeHUs oT 0 10 255 u 0003HayaeT HOMep 11BeTa B 256-1BeTHOW nanuTpe X Term.

Mpouenypa usetllpudra()
npouenypa upertllpudra (Bx LBeT: LeJioe) ;

YeranaBnuBaeT 1BET MIpU(Ta, KOTOPHINA OyET HCIONB30BATHCS MPH CIIELYIONINX BBI30BaxX (DyHKIIMH BBIBOAA TEKCTA.

[TapameTp uBeT MOXET NpUHUMATH 3Ha4eHus oT 0 10 255 u 00o3HavaeT HOMep 1BeTa B 256-1BeTHOW manuTpe X Term.
Mpouenypa ctunsllUpudTa()

npouenypa crTuiabllpudTa (BX CTUIB: Lejoe);

YcranaBnuBaeT CTUIb PUQTA, KOTOPBIH OyIET UCTIONb30BATHCS PH CIEAYIONIMX BHI30BaX ()YHKINI BHIBOJIA TEKCTA.

B mapamerpe cTMIE MOXHO Tepenarb Hylb, JUOO OMHO WM HECKOJBKO 3HAYCHHWH KOHCTaHT CTWXXXX,
CKOMOMHHUPOBaHHBIX ¢ nomolipko moourosoro UJIW. Hanpumep, Boipakenne crwkupreni | crwKypcue o3Hadaer
JKUPHBIA KypCUB, a BbIpakeHHe cTm3auepk | crulloguepk | cTwKypcMB oO3HadaeT 3a4€pPKHYTHIA U

NOMYEPKHYTBIA KypCHUB.

Mpouenypa co6pocUTLATPUOYTHI()
npouenypa cCOpOCUTBATPUOYTH() ;

COpaceIBaeT paHee yCTaHOBJICHHBIC IBET ()OHA, IIBET MPUQTA M CTHIb MPHU(Ta K 3HAYSHUSIM IO YMOITIAHHIO.
PyHKUMA uBeT256()

byHxumsa uBeT256 (BX Kp, 3€JI, CHUH: LeJjioe) : LeJoe;

BosBpainaer Omvkaiimmid moaxonsiuii et u3 256-uBeTHON manuTphbl XTerm, Hanbojee TOYHO COOTBETCTBYOLIHIA
MepeTaHHBIM 3HAUCHMSIM LIBETOBBIX COCTaBIAIOMMUX B Mozenu RGB.

[TapamMeTpsl kp, B€J1 U CHH COOTBETCTBYIOT KPaCHOM, 3€IEHON M CHHEH COCTABISAIONIAM M MOTYT MIPUHUMATH 3HAYCHUS
ot 0 mo 255.

PyHKUMA npoyecTtbCumaon()

byHkUMA npodecTbCUMBOJI () @ CUMBOJI;

Yuraer OJIUH CUMBOJI U3 CTAHAAPTHOI'O MOTOKAa BBOAA U BO3BpaIacTt HpO‘II/ITaHHHﬁ CHUMBOJI.

B xaHOHHYECKOM pEXHUME TEpMHUHAJA, CCIM MOTOK BBOAA MYCT, (QYHKIHS OXHAACT, MOKA MOJIbh30BaTeib BBEAET C
KJIAaBHATYPHl OJMH WM HECKONBKO CHMBONOB M HaXMET Enter. Ilocme storo ¢yHKIMS BO3BpalIaeT MEpBBIA W3
BBEACHHBIX CHMBOJIOB, a OCTaJbHBIE CHMBOJBI OCTalOTCS B TIOTOKE, TaK YTO CJICAYIOUINE BBI3OBHI
npouecTsCUMEOJ () BBIOIHAIOTCS HEMEIICHHO. B TOM uuciie (yHKIMS YUTACT W3 IMOTOKA U BO3BPAIIACT CHUMBOI
N:OA, COOTBETCTBYIOIINI HakaTuio KiaBuim Enter, a Takke nmo0bie Ipyrue yrnpapisSioiie CUMBOIIBI (€CITH TepMHIHAI
OTIIPABIACT UX B TIOTOK).

B CcKkBO3HOM pexuMe TepMHHala, €CIM IOTOK BBOJA IYCT, (DYyHKLHS OXHIACT OT II0OJb30BaTelNlsl Hakarus Jo0ou
KJIAaBUIIH W HEMEIJICHHO BO3BPAIIAET MOMYyYCHHBIH CHMBOJ. B 3ToM pexunme mpu Haxkatnu Enter ¢yHKIms BepHET
cnMBOJ NeOD.



[Tpn Hakaruu (YHKIMOHAIBHBIX KJIABHII U KJIaBUATYPHBIX KOMOMHAIMK TEPMHHAI MOXKET 3aIllMChIBaTh B IOTOK BBOJA
YIPaBIIAIOIHE TOCIEI0BATEIbHOCTH, COCTOSIINE U3 HECKOJIBKUX CUMBOJIOB. /I UTEHHs TaKMX MOCIEI0BATENLHOCTEN
HY’KHO BBI3BaTh (D)YHKIIMIO HECKOJIBKO pa3 MOAPS.

Ecnu crangapTHBIN MOTOK BBOJA IepeHanpaBieH Ha (aill, 3Ta QyHKIUS ITOCIE0BATENFHO BO3BpAIaeT CHMBOJBI U3
(haiina, a mo nocTIKEHUH KOHIIA (aiiia Bceraa Bo3Bpaiaer cuMBoi N1A. [Ipu atom pyHkuus ecrsCumsBodn () Bcerna
OyzmeT BO3BpalaTh HICTHHHOE 3HAUYCHHE.

PyHKuMAa ectbCumson()

byHkUuMSA ecTbCMMBOJI () @ JIOTMUYECKOe;

BosBpaiaer MCTHHHOE 3Ha4€HHWE, €CIM B IOTOKE BBOJA €CTh HENPOYUTAHHBIC JaHHbIE. B 3TOoM ciydae (QyHKIMs
npodecTsECMMBOJ () HE OXUAAET BBOJA OT IOJB30BATENsd, @ HEMEIUIEHHO BO3BpAIAET CIENYIOUIMHA CHMBOJ W3

IIOTOKA.

Eciu cranaapTHBINA IOTOK BBOJA MEPEHAIpaBiIeH Ha (aiis, 3Ta QyHKIHs BCEraa BO3BPAIaeT HCTHHHOE 3HAYCHUE.

dannbl — dannosbIN BBOA-BbIBOA

Monynb ®astmsr conepxut OMOIMoTeKy (haitioBoro BBOIA-BHIBO/A.

Tunbl

TUM
// CrTpykTypa uHbOpMaumu o dalye, 3anojiHaeMas
// byHkumuaMu dainnllepswii () u dannCienyommii ()
CanniHdo = CTPyKTypa
VMsi: CTPOKa; // nus banna
pasMep: uejoe; // pasmep B Gamnrax
aTpubyTe: uUeyioe; // aTpubyTh, OOBEIMHEHHHE MOOUTOBBIM UJIU
BO3pacT: MOMeHT; // maTa ¥ BpeMs [ocjienHel MoambmMxaumm
KOHell;

KoHcTaHTbI

KOHCTAHTEL
// Tuner dbanios
drTexcT = 0; // TexcTOBEIT dain

dTIBOMYUHEIN 1; // dan c npous3BOJIbLHEM GOPMATOM IaHHBIX

KOHCTAaHTEL
// PexuMel OTKPHTMA Obaria

bpoUdreHue = $01; // paspeunTb uTeHue Odaiiia
bpo3anuch = $02; // paspeumTs 3anmuchb B daini
KOHCTAaHTH

// PexmMEl COBMECTHOTO HOCTyNa K baniy

bcolckmounrs = $10; // 3akpelTh OPYI'MM IIpoLleCcCaM OOCTYIl K Ganiry
bcoUTeHre = $20; // paspeumTs OpyIuM OpolLleccaM uTeHue obania
bcnlliobon

$40; // paszpemmrTh OPYyT'MM OpOLieCCaMm JIoOHEe OeMCTBUA C daiioMm



KOHCTAaHTH
// nosuuMoHMpBaHME B darine

dénOTHauamna = 0; // cuuras or Hauana odanna
dnOTKoHLa = 1; // cumras oT KOHLAa odania
bnOTHOCUTENBHO = 2; // cuMTasg OT TeKyller No3uumm B odarse

KOHCTAaHTH
// aTpubyTh OGaiios
baTompkoUrenme = $00000001;

baCrpBITEIL = 500000002;
baCucTeMHbI = $00000004;
baMeTxaToMma = $500000008;
baKaTasmor = $00000010;
baApXUBHEI = $00000020;
baHopmasib HEA = $00000080;
baBpemeHHE = $00000100;
baCumBCChUIIKA = $00000400;
baCxa T = $00000800;
ballmbpporannenr = $00004000;

baBupTyaneHenr = $00010000;

PyHKuma cpannCospathb|()
byHkuma odannCospars (Bx Tundanna: Lejoe; BX NYyTb: CTPOKAa; BX PeXuM: leJjioe): OOBEeKT;

Co3naér HOBBIH (haii ¢ yka3aHHBIM UMEHEM B pEKHMME UTEHHS U 3alMCH. B mapamerpe myTe J0KHO OBITH IIEepeiaHo
uMs ¢aiina 1, BO3MOXXHO, aOCOTIOTHBIN MM OTHOCHUTENBHBIN yTh K HeMy. Eciiu myTh He ykasaH, ¢aiin Oyaer co3nad B
TEKYIIIEM KaTaJore.

Ecmu ¢aiin ¢ TakuM UMEHEM yKe CYIIECTBYET, MPEKHUE JaHHBIC U3 Hero OymyT ypaieHsl. [lpu ommbkax cozmaéres
HCKIIoUeHre OumbxaBeongaBrBona.

[TapameTp Tun®arna o3HaYaeT TUN AaHHBIX co3qaBaeMoro (aiima. 3HaueHne dTTekcT 03HaYaeT TEKCTOBBIN (aiim B
komupoBke UTF-8, 3Hauenue ¢TlBOMUHENT — JaHHBIC B IPOU3BOIBHOM (opmare. Dynkiynn pamnBanmcars () u
dannllpouecTs () obpamarorcs K (aiiiy mo-pasHOMY, B 3aBUCHMOCTH OT 3HaYEHHS 3TOTO IapamMeTpa.

[MapamMeTp pexmM UCIONB3yeTCS I yKa3aHUS PEKUMa COBMECTHOTO JOCTYIA K CO3IaHHOMY (ailily cO CTOpPOHBI
JIPYrUX IPOLECCOB U MOXKET IPUHUMATh OJTHO U3 3HAUEHUI KOHCTAaHT caXXXX.

BosBpamaemoe 3HaueHHE MPEACTaBISIET cO0OH OOBEKT, KOTOPHIH HYXXHO NepelaBaTb INEPBBIM ITapaMEeTPOM BO BCE
ocranbHble QyHKIMH (aifIoBOro BBOJa-BHIBOAA.

YenentHo co3gaHHBIN (aiii 10KeH OBITh 3aKPHIT BEI30BOM IMIPOIETypH! dann3aKpHTh () .

PyHKUMA hannOTKpbITH()
byuxumsa QannOTKPETH (BX Tundania: Lejioe; BX NyTh: CTPOKa; BX PexXuM: Liejioe): OOBEKT;

OTKpBIBaET CyNIECTBYIOIINHA (aiiil ¢ yKa3aHHBIM UMEHEM M yCTaHABIMBAET MO3HINIO YTCHUI-3aIIICH B Hadaslo Qaiiia.
B napamerpe nmyTs 10KHO OBITH NepeiaHo UM (aiiia 1, BO3MOXHO, a0CONIOTHBIM WIIM OTHOCHUTENBHBIA MYTh K HEMY.
Ecmu myTs He ykasaH, OyAeT OTKPBIT (aii B TEKyIeM KaTajore.

Ecmu ¢aiim ¢ TakuM WMeEHEeM HE CYIIECTBYCT, a TaKkKe MpH JPYyruX OMHOKaX, CO3MaéTcs WCKIIOUCHHE
Oumb6xaBeonaBrEOga.



[MapameTp Tmndarna o3HaYaeT TUI JaHHBIX OTKphIBacMoro ¢aiina. 3HaycHrue rTexcT 03HaYaeT TCKCTOBBIH (aiiia B
komupoBke UTF-8, 3nauenne ¢TIBOMYHENT — AaHHBIC B MPOM3BOIBGHOM (opmare. Dynkinn pamnBanmcars () u
dannllpouecTs () obpamarorcs K (aiiny mo-pa3HOMY, B 3aBUCHMOCTH OT 3HaY€HHS ITOTO MapameTpa.

[Tapamerp pexmM uCTIONB3yeTCS IS yKa3aHHUS PEXUMa JOCTyna K (aiiry — TOIbKO Ha YTEHHE, TOJIBKO HA 3aIliCh,
n00 Ha YTEHHE M 3alUCh, — a TaKKe PeXMMa COBMECTHOTO JIOCTYMa K OTKPBITOMY (hailily co CTOPOHBI JIPyrHX
mporeccoB. s 3TOro HCIONB3yIOTCS KOHCTAHTH QPAXXXX u bcaXXXX, KOTOphIE MOXHO KOMOMHHPOBATh C
nomolneio onepanuu noourosoro «MJIM». Hampumep, 4To0B1 OTKPBITH (haiist Ut YTeHNS U 3aIMCH, 3aIIPETUB JIPYTHM
mpoueccaM 3amuch B (aiid, HO paspeliuB YTEHWE, HYKHO IepeAaTb B IIapaMeTpe PeXMM BBIPRKCHUE
bpoUrenmne | dpm3ammce | dcmUrenme.

BosBpamiaemoe 3HaueHHE MPEACTaBISIET COOOH OOBEKT, KOTOPBIH HYXXHO MepelaBaTb NEPBBIM ITapaMeTpOM BO BCe
ocranbHble QyHKIMH (aiiiIoBOro BBOJa-BbIBOAA.

YemenrHo OTKpPHITHIHN (haiin JomKeH OBITh 3aKPHIT BEI30BOM IPOLEAYPHl Gatn3akprTs () .

Mpouenypa hann3akpbiTh()
npouenypa Gann3akpelTh (BB dalnyi: oOOBEKT) ;
3akpeIBacT (hails, OTKPHITEIN BBI30BOM (QYHKINHU pannCosmarTs () wim pannOTKpPTh (), U IPUCBANBACT 3HAYCHUC

NyCTO NepelaHHOMY OOBEKTY.

OTta q)yHKL[I/IH 00s13aTeIBLHO JOJIDKHa OBITH BBI3BaHA IIOCIIE YCHCHIHOro Co3aaHus WIN OTKPBITUA (bal‘/'ma, HWHa4e IIpHu
3aBCPIICHUN MPOrpaMmMbl BO3HUKHET HCKIIFOYCHHUC Oum6xaBHIIOJIHEHNST. HOBTOMy BBI30B JTOMU (i)yHKHI/II/I
JKCIIATCIBbHO NMOMEINATh B CCKIIMIO HAIIOCJIegOK COCTaBHOI'O 6J'IOKa, Hanmpumep:

epeMeHHasa
b: obmexKT;

Hadajo
¢ := damnOTkpweTh (bTTexcT, "MoM-Qami.txt", dpn3anmce | GCOVCKIIOUUTE) ;
Hayajo
barnnPaszmep (b, 0);
bamn3anucars (b, "Bor Takme umcmna:", HC);
¢vamn3anucars (¢, 10, ' ', 20, ' ', 30, HC);
UCKJIOUEeHME
korma Juoboe Torma coobumTh ("Oumbka npm 3anmucu B dani.");
HaIoCJIeJOK
bannBaxkpeTh (Q) ;
KOHell;
UCKJIOUEeHYMEe

xorma Joboe Torma coobmmTh ("OumOka NpM OTKPHTUM danna.") ;
OKOHUaHMe.

PyHKumna cpannPasmep()

byHxumsa odannPasmep (Bx danmi: oOBEKT) : LeJoe;
byuxumsa dannPasmep (Bx dain: oOBeKT; BX pas3Mep: lejioe) : LeJoe;
BosBpamaet pa3mep nepenannoro ¢aiina B OaiiTax.

Ecnu nepenan napamerp pasMep, TO YCTaHaBIUBAET Julsl (aiiia nepeJaHHbld pa3Mep W BO3BpallaeT HOBBIH pa3Mep
(aiina. [Ipr 5TOM MO3UINS YTEHUSI-3aIMCH OyAET yCTaHOBIICHA B KOHEI (haiia.



PyHKuma cpannllos()

byukumsa dannllos (Bx damii: oOBEKT) : Lejioe;
byukumsa dannllos (Bx damii: oObeKT; BX II03: Llejioe) : LeJjioe;
byHxumsa odannllos (Bx ¢ans: oOBEeKT; BX I103: LeJjioe; BX OTKyIa: LeJjoe) : LeJjioe;

BosBpamaeT TeKyuIyro HO3HIUI0 YTSHUS-3AIMCH sl TIepeaaHHoro Qaiia — HoMmep Oaifta, cumrtas OT Hadana ¢aiina.
ITepserii Oaiit B daitne umeet HOMED 0.

Ecnu mepexgan mapaMerp mo3, TO yCTaHABIMBAET HOBYIO MO3MIIMIO YTEHUS-3alMCHM U BO3BPAILAET YCTAHOBJICHHOE
3HaueHue. g 3ammcu B KoHel (aiia Mo3WIMs JOJDKHA YKa3bIBaTh HA OaiT, CICMYIOIIUH 3a MOCIEOHUM OaiiToM B
(hatire — T.e., OBITH paBHa pa3Mmepy Qaiina B OaiiTax. [Ji1 TEKCTOBBIX (aiIOB MPOTPaMMUCT JOJIKEH CICIUTH 332 TEM,
4TOOBI MEepeaHHas MO3MIIMS YKa3biBaja Ha HAYAJIO CHMBOJIA, B IPOTHBHOM CJIy4a¢ IMPHU IOMBITKC YTCHUS BO3HUKHET
HCKIIIoUeHHe OumbkaBBonaBrBOgA.

[MapameTp oTkyma ompenenseT TOUYKY OTCYUETa ULl NepelaHHOW MO3UIMA M MOXXET WMETh OJHO U3 CIEXyFOIINX

3HAYCHUM:

* o¢nOTHawama — B moS IepedaH HoMmep Oaiita, cunTas OT Hadana (aiima. OTo 3HaYEHHE HCIIOIB3YETCs IO

YMOJTYaHHIO.

* ¢nOTKoHma — B mo=3 nepenad HoMep Oaiita oT KoHIA (aiina. 3naderne 0 o3HagaeT OAT, CICAYIONUIMHA 3a
KOHIIOM (haiiia, 3HaueHne 1 — mnocnenHuii 6aiit B daiine, u T.I.

* GnOTHOCHMTENBHO — B IIOB MEPEAaHO CMEUICHHE OTHOCHUTENBHO TEKYIIEH IMO3UIMK YTEHUS-3aIUCH.
[MonoxuTeNnpHbBIC 3HAYCHUS IEPEMEIIIAIOT MO3HIIUIO OJFDKE K KOHITY (baiiiia, OTpUIaTeNbHbIC — K HaYay.

Mpouenypa dhannlpoyectb()
npouenypa oarnnllpouecTs (Bx daryi: obvekT; BHX aprl, apr2, apr3, ...);

Uuraer maHHbIe W3 TiepeqaHHOrO Qaiiyia, HaYMHAsS C TEKYIIeW MO3WIMKM YTEHUS-3alMCH, U TI0 TOPSAAKY IPHUCBaWBaeT
MIPOYNTAHHBIC 3HAYCHUS TEpeaHHBIM mapaMmerpaM. [Io3WIis YTeHHSA-3aIiCH COBUTAeTCs K KOHIy (haiima Ha 9mcio
MPOYUTAHHKIX OaiiToB. Eciu B (aiine He0CTaTOYHO AaHHBIX, YTOOBI IPOYECTH BCE MIEPEAAHHBIC TTApaMETPhI, BOSHUKACT
HCKIIIoueHHe OumbkaBBonaBrBOgA.

[Mepenannsiii aiin gomkeH ObITH OTKPHIT BHI30BOM (pyHKINK dannOTkpeTs () win pannCosgmars (). Eciu daiin
OBUT OTKPBIT KaK TEKCTOBBIN, TO OH JOJDKEH COAEpKaTh KOppeKTHbIe CUMBOIIBI B kopupoBke UTF-8, n Tekymas no3umus
YTEHUS 3alllCH JIOJDKHA YKa3bIBaTh HAa HAYAJIO0 CUMBOJIA, MHAUe BO3HUKHET UCKIIOUeHNEe OumbkaBBonaBeBoOLa.

JeoudHblii ¢hatin

HpI/I YTCHHUU JAaHHBIX W3 IBOHWYHOI'O (I)af/ina, B 3aBUCHUMOCTH OT THUIIA Ka)XAOI0 MEPEAAHHOIO MapamMeTpa, npoucaypa
BBITIOJIHACT CIICAYIOIUEC NCHCTBHS:

* cTpoka — YHTaeT u3 ¢aiina 64-0UTHOE 1IeTI0e CO 3HAKOM, MPEACTABIAIoNIee COOOH UIMHY CTPOKH B OaiTax.
3areM, ecnM MMpOYMTaHHAs JJIMHA OOJbIIE HYINs, YATAET COOTBETCTBYIOLIEE YMCIIO OAliTOB M 3aloiHAET UMHU
CoZIEp)KUMOe CTPOKH. [Ipu 3TOM KOpPpeKTHOCTh MpounTaHHbIX cuMBojioB UTF-8 He mpoBepsieTcsi, 4To MOXET
MIPUBOIUTH K PA3IMIHBIM OITHUOKaM IPH JaTbHEHIINX 00OpaIeHusAX K MPOYUTAHHOHN CTpOKE.

° oB6meKkT — 3HAUCHHE ITOr0 THIA HE MOMKET OBITh MMpOYUTAHO U3 q)aﬁna. HpI/I IIOIBITKC YTCHHSA BO3HHUKHCT

rckioueHe HeeBepusmiTum.

° Apyrue mpocrtbi€¢ THINBI — YUTACT W3 q)ai/'ma OIHMH HJIN HECKOJIBKO 6aI>'ITOB, B COOTBECTCTBUM C pPasMCcpOM
BHYTPCHHETO IMMPEACTABICHUSA 3HAYCHUA JAHHOT'O TUIIA, KaK 9TO OIIMCAHO B pa3aeciic Tunbi JAaHHBIX.

*  cOCTaBHBbIE THIBI — 3HAYCHUs COCTABHBIX THUIIOB HE MOTYT OBITh IPOYUTAHBI U3 (haiiia.



Tekcmoesbiu ¢haun

ITpy uTeHMn DaHHBIX M3 TEKCTOBOTO (haiiia, B 3aBUCHMOCTH OT THHA Ka)KAOTO IEPElaHHOTO MapaMmeTpa, IMpolenypa
BBINOJIHSET CIEAYIONINE AEUCTBUS:

* cuMmBon — uyuraeT u3 ¢aitna ogun cumBon B koaupoBke UTF-8 m mpuBogur ero k 32-OMTHOMY LiesioMy,

o3HavarolemMy koanoHt KOuukon.

* cTpoka — uuTaeT u3 (aiiia Bce CUMBOJIbI 10 ONMKANILIEro CHMBOJIa OKOHYaHHs cTpoku (MO, NOA min ux
KoMOmHaIWsI), 00 10 KoHIa (aiima. CHMBOIBI OKOHYAHUS CTPOKH OyOyT NMPOYMTAHBI W3 (aifila, HO HE
MOy T B BO3BPAIlaeMO€E CTPOKOBOE 3HaueHHe. Eciiu Texymas mo3unus 4TeHus-3alucy yKa3bIBaeT Ha CHMBOII
OKOHYaHUsI CTPOKH, TPOYMTAHHOE CTPOKOBOE 3HAYEHHE OYJIET MyCThIM.

* OB6meKT — 3HAUCHHWE HTOTO THIIA HE MOXET ObITh MpouMTaHO u3 ¢aina. IIpy mombITke YTCHNUS BO3ZHUKHET

uckioucHve HeBepusm T,

*  JApyrue mpocThie THIBI — YHTacT U3 (haiiia Bce CUMBOIIBI 10 OJIMKAMIIEro CHMBOJIa-pa3ieNuTess: npooena,
TaOynsuy, BO3BpaTa KapeTKH, IIEPEeBOAa CTPOKH, MO0 m0 KoHma Qaiina. Ecam Tekymias mosunus 4TeHHs-
3alMCH yKa3bIBaeT HA CHMBOJI-pa3/eJIUTENb, TO OH M CIEAYIOIME 32 HUM pa3fenuTenau OyayT HpOITyIIEHBI.
[TomyuenHoe cTpokOBOe 3HaueHHE OyJeT NPHBEAEHO K COOTBETCTBYIOIIEMY THILy JAHHBIX; €CIIH 3TO
HEBO3MOKHO, BOSHUKHET UCKIIIOUeHNE OumbkaKoHBepTanmm.

® COCTaBHbI€ THIIbI — 3HAYCHNS COCTAaBHBIX THUIIOB HE MOT'YT OBITh TIPOYUTAaHBI U3 @aﬁna.

Mpouenypa hann3anucarb()
npouenypa o¢ann3anmcars (Bx dann: obvekT; BX aprl, apr2, apr3, ...);

3amuceIBacT B (hailyl 3HAUCHIS TIEPEIAHHBIX MTaPaMETPOB, HAYMHAS C TCKYIICH MO3UIIMY YTCHUA-3anucu. Ecnu Tekymas
MO3MIIMS YTCHUSI-3alIUCH MCHbIe pa3mepa (aiina B OaiiTax, TO HOBBIC JaHHBIC OyIyT 3alHCaHBI MMOBEPX CTAPHIX; B
MIPOTHBHOM ciy4ae pa3mep (aina Oyaer yBenndeH 10 HeoOxoanmoro. Texymas mO3HIus YTeHUS-3aUCH CMEeIIaeTcs K
KOHITy (haiiiia Ha Yrcio 3anucanHbIX OaitoB. [Ipn ommOKkax 3amicu BO3HUKAET HCKITIOUeHIe OumbékaBrogaBuBOAA.

IMepenannslii Qaiis 1oKeH OBITH OTKPBIT BEI30BOM (DYHKINH $annOTKpEITE () win parnnCosmars ().

Jeou4dHblil ¢hatin

HpI/I 3alliMCul JaHHBIX B ,I[BOI/I‘IHBIﬁ q)afm, B 3aBUCUMOCTH OT THUIIA KaKAOI'0 IEPEAAHHOIO IapaMeTpa, mpoueaypa
BBITIOJIHACT CIICAYIOIIUC ﬂCﬁCTBHH:

* cTpoka — 3amuchiBaeT B daitn 64-0MTHOE 1eJI0e CO 3HAKOM, MpeAcTaBistoniee co00il ATWHY CTPOKU B
Oaiitax. 3aTeM, eciy CTPOKA HEIyCTas, 3alliChIBACT OJUH WM HECKOJIbKO 0aHTOB — COAEPIKUMOE CTPOKU B
kogupoBke UTF-8.

*  [pyrue mpocThble THIBI — 3alHCHIBACT B (ailil OOWH MM HECKOJBKO OaiiTOB, B COOTBETCTBUH C pa3MepoM
BHYTPECHHETO IIPEICTaBICHHS 3HAYSHHS JAaHHOTO TUIIA, KaK 9TO OIMCAHO B pasneiie THIBI JaHHBIX.

® COCTaBHBIC THIIBI — 3HAYCHHA COCTAaBHBIX THUIIOB HE MOTYT OBITH 3aIIUCAHEI B (baﬁn.

Tekcmoesiu ¢hatn

HpI/I 3allMCH OaHHBIX B TEKCTOBBIN (1)3171}'[, B 3aBUCUMOCTH OT THIA KaXJA0T0 HNEpEAaHHOrO IapaMeTpa, mpoueaypa
BBITIOJIHACT CIICAYIOIUEC NCHCTBHS:

* CMMBOJ — 3aIIUCHIBAacT B (aiii oguH cuMBoi B koguposke UTF-§.

° CTpOKa — 3alluChIBaACT B Q)aﬁn CHUMBOJIbI B KOJAUPOBKE UTF—S, COCTaBJIAOIIHUC COACPIKMMOC CTPOKH.
Huxakue JOMOJTHUTECIIBHBIE CUMBOJIbI, CBUACTCIILCTBYIOIINE 00 OKOHYaHUH CTpOKH, B (bafm HC 3aIIUCBIBAKOTCA.



* JApyrue mpocTble THNBI — 3amucbiBaeT B (aili CTPOKOBOE IPEACTAaBICHUE MEPEJaHHOIO 3HAYCHUS,
MOJyYeHHOE TPSIMBIM TNpPUBEJCHUEM THIa. HHUKakue IOMONHHUTENbHbIE CHMBOJbI-pa3aenurend B ¢daitn He
3aIUCHIBAIOTCA.

° cOCTaBHbIE THIIBI — 3HAYCHHS COCTABHBIX TUIIOB HE MOTYT OBITh 3aIMCaHbI B (paii.
DPyHKunsa cpannEctb()
byHxumsa oannEcCTb (BX OyThb: CTpOKAa) : JIOTMUECKOE;

Bo3Bpalaer HCTHUHHOE 3Ha4Y€HHE, €CIU CyLIEeCTBYeT (a1, HO He KaTajol, C yka3aHHBIM UMeHeM. B mapamerpe nmyTs
JIOJDKHO OBITH TepenaHo uMs Qaiina v, BO3MOXKHO, aOCOJNIOTHBIM WIIM OTHOCHTENBHBIA IMyTh K HeMy. Ecnm myTh He
yKa3aH, QyHKIMs npoBepseT Hannuue (daiiyia B TEKyIeM Karajore.

B ciaygae ommbok co3maéres nckiroueHne OumbkaBBogaBrBOLA.

PyHKumna cpannEctbKar()

byHkuma odannEcTeKaT (BX NyThb: CTPOKA) : JIOIMYUECKOE;

BosBpariaer nCTHHHOE 3HaY€HHE, €CIIH CYLIECTBYET KaTajor ¢ yKa3aHHBIM UMEHEM. B mapamerpe myTe 10KHO OBITH
MepeIaHo UMl KaTajora U, BO3MOXHO, a0COTIOTHBIHM MJIN OTHOCUTENBHBIA MyTh K HeMy. Eciiu Iy Th He yka3aH, QyHKINA
MPOBEPSIET HAIMYNE MTOAKATAIIOra B TEKYIIEM KaTajore.

B cnyyae ommbok co3naéres uckinoueHre OumékaBeonaBrBoga.

Mpouenypa hannCosgKar()
npouenypa ¢annCosnKaT (Bx NyTb: CTPOKaA) ;

Co3naér karayor ¢ yka3aHHbIM HIMEHEM.

B mapamerpe myTe MOXET OBITH INEpElaHO TOJNBKO HMMsS CO3[aBaéMOr0 Karajora, JUOO IMOJHBIA MyTh K HEMY;
OTHOCHTENBHBINA IyTh HE JOMycKaeTcs. Eciu mepegaHo TOMBKO MMS, TO Karajor OyIeT CO3ZaH B TEKyIIeM Karajore;
€CJIM TIepe/iaH TIOJHBIN My Th, TO KaTaJoT OyIeT CO3MaH 10 YKa3aHHOMY ITyTH.

B ciryuae omm6ok co3naérest uckimoueHne OuméxaBBonaBrBona.

Mpouenypa chbannyYaanKar()
npouenypa o¢annynanKar (Bx NyTb: CTpPoOKa);

Vnanser karajaor ¢ YKa3aHHbBIM UMCHEM.

B mnapamerpe myTe MOXET OBITH IIEPEAaHO TOJIBKO HMS YHAIIEMOTrO Karajora, Ju0O IONHBIA IyTh K HEMY;
OTHOCHTENBHBIN ITyTh HE JoITyckaeTcs. Ecnu mepegano TONbKO UM, TO yAaaseMbli KaTaJlor IOJDKEH pacriojiaraTbes B
TEKYIIEM KaTaJloTe; €M IepeJaH MOMHbIH MyTh, TO OyAeT yAaIEH KaTaJlor 10 yKa3aHHOMY ITyTH.

B ciryuae omm6ok co3naérest uckioueHne OuméxaBBonaBrBona.

dyHKuusa cpamnTekKaT()

byuxumsa odannTexKar () : cTpoka;
byHxumsa odannTexKaT (BX NyTb: CTPOKa): CTPOKAa;



Bo3sBpaiaet nyTh K TEKyIIEMY KaTajory.

B mapamerpe myTB MOXET OBITH IEpeJaH OTHOCHTEIBHBIM WM aOCONIOTHBIN IyTh K KaTalory, KOTOpBIA Oyner
Ha3HaueH TeKyIIUM. B aToM cityyae ¢pyHKIMS BEPHET MOJTHBIN IyTh K HOBOMY TEKYIIEMY KaTaJory.

B ciydae ommbok co3naéres uckmouenne OumékaBeBogaBrBoga.

PyHKumsa cpannomKar()
byuxumsa dannllomKaT () : cTpoka;

Bo3sBpaiaeT myTh K JOMAIIHEMY KaTajory TEKYIIETo MOJb30BaTelsl ONEePalMOHHON CHCTEMBI.
dyHKuunsa cpannBpmKat()
byHxumsa dannBpmKarT (Bx obmmii: JIOTMYUECKOE) : CTPpOoKa;
BosBpaiiaet myTh K Karajory IUisi pa3MelicHus BpeMeHHbIX (aitnoB. Eciu B mapaMeTpe o6upit nepeaHo HCTHHHOE

3HA4YCHUC, (1)yHKHI/I$I BepHéT 100aNbHBIH BpCMeHHHﬁ KaTaJior, B IPpOTUBHOM CJIy4ac — BpeMeHHLIfI KaTaJor TeKyILICTro
IMOJIB30BaTECIIA, €CJIN 3TO MOAACPKHUBACTCS OHepaHI/IOHHOﬁ CHUCTEMOMU.

PyHKUuua cpannBpmnUms()

byHxumsa dannBpmlMsa (Bx obumii: JIOTMUeCKOe; BX MNpeduKCc: CTpoKa): CTPOoKa;
BosBpamaer myTh 1 ums (aiina, KOTOpbIE MOXKHO HCIIONIB30BATh I CO3AaHUS BpeMeHHoro (aiima. Eciu B mapamerpe
oBmpMit TiepejaH0 MCTHHHOE 3HA4YeHHWE, (QyHKIMS BEpPHET MyTh K (ailimy B DIo0albHOM BPEMEHHOM Karaiore, B

MPOTUBHOM CJIy4ae — BO BPEMEHHOM KaTajloTe TEKYIEro IMOJIb30BaTelIs, €CIIM 3TO MOACPKUBAETCS ONEPAIOHHOMN
CHCTEMOH.

Nms ¢aiina coctouT n3 nepeaanHoro npedukca ¥ yHUKaIBHOTO cyddukca n3 Heckoiabkux mudp. Ecnu B mapamerpe
npebmukc nepeaana mycras CTpoka, Oy/leT UCIIoNb30BaH npeduxc "TMP".

PyHKuuna cpannlonHbinllyTb()

byHxumsa oannllonHeMIlyThs (BX NYyTb: CTPOKa) : CTPOKa;

JlomonHseT nmepeqaHHblii OTHOCHTEIBHBIN Ty Th K (haiiiny mimm KaTaiory 10 abCOIIOTHOTO, ¢ YUETOM TEKYIIETo Karajora
BBITIOJTHEHHS TIPOTPAMMBI, ¥ 3aMEHSIET CHMBOJIBI-PA3AEIUTEIH Ty TH Ha IPUHSTHIC B JAHHON OTIEPAMOHHON CHCTEME.

Ecmu B napaMeTpe nyThk NNEpeAaHo IMyCTOC 3HAYCHNUE, BO3BpAllacT TOJHBIN IMyTh K TCKYILIEMY KaTaJory.

®yHKuUmMA cbannBbinonHAaemMbIN()

byHxUuMSa GannBHIOJNHAEME () : CTpoKa;

BosBpamaeT nms daiina BBITOIHAEMON TPOTPaMMBIL.
PyHKuma cpannlyTb()

byHkuma odannllyTe (BX HyThb: CTPOKa) : CTPOKa;



BblﬂeﬂﬂeT u3 nepe;[aHHOf/i CTPOKH 4YacCTb, COOTBETCTBYIOLIYIO IIYTH K KaraJiory, BKJIrO4asd HOCJ'le[lHI/Iﬂ CHUMBOIJI-
pasenuTeNs myTH.

PyHKunA cpannms()
byuxumsa dannlMs (BX NyThb: CTPOKa) : CTPOKa;

BLI,I[GJ'IHCT us3 nepez[aHHOﬁ CTPOKH 4aCTh, COOTBETCTBYIOLIYO UMCHHA Q)aﬁna, BKJIIOYas pacliupcHUC.

PyHKuua cpannPacwumpenune()
byHkumsa dannPacumpeHue (BX NyTb: CTPOKa) : CTPOKa;

Beigensier u3 nepeaHHO# CTPOKH YacTh, COOTBETCTBYIOIIYIO PACIIUPEHHIO MMEHH (haiiia, BKITFOYast BEAYIIYIO TOUYKY.
PyHKUMA pannAtpumobyThi()

byuxumsa QannATpubyTH (BX IYyTb: CTpOka) : LeJoe;
Bosppamaer atpuOyThl (aiima ¢ ykazaHHBIM HMEHEM — [ENOYNCICHHOS 3HAa4YCHHE, IPEICTaBIIomee co0oit

KOMOMHAIIMIO BCEX YCTaHOBJICHHBIX aTpHOyTOB (aiina, 00beIMHEHHBIX onepanueil mooutosoro NJIN.

B mapametpe myTe 10KHO OBITH epeaHo UM (aitna 1, BO3MOXHO, aOCONIOTHBINA MIIM OTHOCHUTENIBHBIN IMyTh K HEMY.
Ecmu myTs He yka3aH, QyHKIHMS BepHET aTpruOyTH (aiia B TEKyIIeM KaTajore.

IIpu ommOkax co3naéres uckmoueHne OuméxkaBeoaaBrBOAA.

Bo3MOXHBIM 3HadeHHSM aTpHOYTOB COOTBETCTBYIOT KOHCTAaHTH baXXXX. Hekortopeie arpuOyTel MOTyT OBITH
HEMPUMEHHUMBI, B 3aBUCUMOCTH OT ONEPAIHOHHON CHCTEMBI.

PyHKUua cpannBospacT()
byHkuMsa dannBospacT (BX NyTb: CTPOKa) : MOMEHT;

BosBpamaet naty u Bpems nocienneil MonupuKanuy ¢aiiia.

B nmapamerpe nyTs JOKHO OBITH ITepeiaHo UMs (aiina 1, BO3MOXHO, aDCOIOTHBIN WJIN OTHOCHUTENBHBIA MyTh K HEMY.
Ecnu myTh He yka3aH, QpyHKIHs BepHET BO3pacT Qaiiya B TEKYIIeM KaTajore.

[Tpn ommbKkax co3maérest HCckioUeHe OumM6xaBBonaBuBOKA.

DPyHKuus cpannllepemectTuts()

npouenypa ¢annllepemecTuTs (BX OTKyZIa, KyOa: CTPOKa);

[TepenmMeHoBbIBaET H/MIK niepeMeniaeT (aiisl ¢ yka3aHHbBIM HMEHEM.

B mapamerpe oTkyma IOJKHO OBITH IepenaHo MMS (aiina M, BO3MOXHO, a0COIIOTHBIM MM OTHOCHTENBHBIA MyTh K
HeMmy. Eciu myTs He yka3saH, (aii JOJDKEH pacIonaraTbesl B TEKyIIeM KaTajore.

B mapameTpe kyma T0mKHO OBITH TIEpeIaHO HOBOE UM (paiiia U, BOSMOXHO, HOBBIH a0CONIOTHBIN MITH OTHOCUTEIIHHBII
MyTh K HeMy. Ecin myTh He ykazaH, GyHKIMS epeMecTuT (aii B TEKYIIUH KaTaior 1 IPUCBOUT €My yKa3aHHOE UMSL.

Ecnmu HOBBINA myTh OTIIMYAETCS OT cTaporo, Gain OymeT mepeMeniéH; eciai HOBOE MMs OTIMYAeTCs OT CTaporo, (daiim
OyzeT mepeuMeHOBaH.



,21.]'151 MNEPECUMCHOBAHUA WM TICPEMCUICHUA KaTajJlora B IHapaMETpe OTKyma HYXHO Nepeaarb IIyTb K KaTajory,
3&BepH.IaIOH.[PII7[C5[ CHUMBOJIOM-PA3ACINUTCIICM ITYTH — «\» 501058 ((/», B 3aBUCUMOCTH OT OHCpaHHOHHOﬁ CUCTCMBI.

[Tpu ommbkax co3naérest uckioueHe OuméxaBeonaBBOnA.
DPyHKUMA channyganutb()

npouenypa ¢annynanamuTb (BX NYyTb: CTPOKA) ;

VnanseT ¢aiin ¢ neperaHHEIMA HMEHEM.

B napamerpe nyTe IOIDKHO OBITh epeaaHo uMsl (daiiia 1, BO3MOXKHO, a0COTIOTHBINA HJIM OTHOCUTEIBHBIN IyTh K HEMY.
Ecnu nyTh He yka3aH, QyHKIMS ynanuT $aiii B TeKyIlleM Karajore.

[Ipu ommbKax co3maércs UcKioueHne OumbxaBeogaBreona.
PyHKuua cpannllepBbin()
byHxumsa odannllepBet (BxX mWabJIOH: CTpoOKa; BEX MHOO: PanmnlHdo): oOBEKT;

Co3naér 00beKT — crucoK (aiiioB, OIXOASAIIMX 0] NepPeIaHHblil WaBJIoH, U 3aloNHIET NepeJaHHyI0 CTPYKTYpY
JTAHHBIMH O IEPBOM 13 HalACHHBIX (ailiioB.

[TabmoH MOXET COMEpKaTh aOCOMIOTHBIA WM OTHOCHTENBHBIM MyTh K KATAJIOTy, a TAK)Ke MACKy UMeEHHU (aiina ¢
CUMBOJIAMH «*» U «7».

Ecmu ¢yHKIMA Hamuta OWH WM HECKOJIBKO MOAXOMAMHUX (hailloB, TO OHa BO3BpANIaeT HEIyCTOW OOBEKT, KOTOPHIH
MOXHO TiepeAaBaTh B (yHKuuio ¢annCrnepymomwpsi () a0 MOXYYCHUS WHPOPMAIUM O CICTYIONUX HAHICHHBIX
(atimax. DTOT OO0BEKT MOJDKEH OBITh B JalbHEHIIEM YHHUYTOKEH BBI30OBOM TPOIENypbl yHuUTOXMTH (). Ecim
noaxoasuye (aiel He HalACHBI, (GYHKIUSI BEPHET 3HAYCHUC Iy CTO.

lMpumep

// BHBOIMT CIOMUCOK (GaijioB M KATaJOTOB B IOMAallHEM KaTaJjioTe [0Jib30BaTesid,
// 3a UCKJINUEHMEM CKPHTHX (QaijoB M KAaTaJloTOB.
nporpamMa Cnmcox®anmios;
[IepeMeHHbe
wabJIOH: CTpoOKa;
MIOMUCK: OOBEKT;
yHbo: Pamnlubo;
HaMOeHO: JIOTMUEeCKOEe;
HauyajJio
mwabJjioH := dbannllonuemllyTs (barnbomKaT () ++ "*");
BeIBECTU (mabjoH, HC) ;
nouck := ¢annllepBet (madnow, MHOO) ;
ecJiM MOUCK <> MYyCTO TO HAUaJlo
LMKJI Hadajio
eciu MHQO.aTpmdOyTH & QaCkpeiTeni = 0 TO Havajo
ecu mHQO.aTpudbyTH & daKaTasor <> 0 ToO
BRIBECTU (DopMaT (
"%$20c %8m %19m %c',
"<xarajor>", wunHdpo.aTpmbyTH, MHOPO.BO3pPacCT, MHOO.mMa), HC)
VHaye
BRIBECTU (DopMaT (
"%$20u %$8m %$19m %c',
nHdo .pazmMep, uHOO.aTPMOyTH, MHOO.BO3pPacT, uHbO.mmMms), HC);
KOHell;



HampmeHo := OGamnnCienyooumit (nmomuck, muHOO) ;
KOHEell MoKa HaMIeHO;
HaroCJeOoK
YHUUTOXUTDH ([IOMCK) ;
KOHEell;
OKOHUAHUE .

dyHKunsa cpannCnenyrowmn()
byHxumsa odannCrenyommii (BX CHMCOK: OOBEeKT; BHX MHOO: PamnluHpo) : JorMueckoe;

3amonHseT nepelaHHyro CTPYKTYPY JaHHBIMU O CIICAYIONIEM HaliJIeHHOM ¢aiiie U3 epeaaHHoro CIUCcKa U BO3BpaIaeT
UCTHHHOE 3HaueHue. Eciu B cimcke Ooubiie HET ¢aiiioB, BO3BpAIIaeT 3HAUYCHHE HEeT; B 3TOM Cllydae CTPYKTypa MHPO
0OCTaéTCs HE3aIlOJIHEHHOM.

OOBEKT CIMCOK JODKEH OBITH CO3aH BBI30OBOM (YHKIUHN @parinllepBsii () U B JajbHEUIIEM YHHYITOXXEH BBEI30BOM
MPOLIENYPhl YHUETOXNUTE () .

[Tpumep ucnoap30BaHMsI CM. B OMCaHUU GYHKINK darnnllepBsuz () .

Npachmka — rpacpmnyeckumn BbIBOA,

Monyns T'pabduxa conepxuT OuOnMmoreky rpaduueckux MPUMHUTHUBOB, a Takke 0a3oBble (YHKIMU JJisi pabOTHI C
N300paKCHUSIMHU.

Bce ¢dyHkiuu 3T0i OMOIHOTEKH pabOTAIOT TOJIBKO B TOM ClIydae, eCiIy MporpaMMa 3amylieHa B 0TiaanouHoi cpene. [Ipu
3aIycKe MporpaMMbl U3 CUCTEMHOTO TEpMHHANA MOLYIb I'padmka HEIOCTYIEH U BbI3bIBAET OIIMOKY NPU KOMIHJISILIUA
MPOTPaMMBEI.

Bce dyukiun rpaduueckoro BeIBOAA UCIONB3YIOT CUCTEMY KOODIMHAT, [J¢ TOYKOW Hadaja OTCYETa CUMTAETCS JICBBIN
BEPXHHH yTOJI XOJICTa — TPa(pUIECKOTO OKHA WIIH H300PaKECHNUS.

Tunbl

TUIIBL
Touka/Touku/Touek = CTPYKTypa
T, B: lLlejoe;
OKOHUYAaHME;

MaccupTouek/MaccuBuTouek/MaccupoeTouek = MaccuB Touek;

Pasmep/Pasmeprr/Pasvepor = Touxa;

KoHcTaHTbI

KOHCTAaHTH

// crunu nepa
rpcnllycTo =0
rpcrnjinHnA =1
rpcnTouka =2
rpcnTupe = 3;
rpcnToukaTupe = 4

5

rpcn2TouxknTupe



KOHCTAaHTEL
// CTUIM KUCTU

rpckllycTo = 0;
rpckllBer = 1;
KOHCTAaHTEL

// crunu wpudpTa
TpcuXupHel = 1; // XUPHBEIL WPKOT
; // Kypcus

rpcuKypcus = 2
rpculloguepk = 4; // oOoyHapHOE NOOUEPKMBAHME
8

rpcu3adepk ; // BaUYEPKHYTE TEKCT

DPyHKUUA rpPOKHO()
byHxuMsa TPOKHO (BX 3ar'OJIOBOK: CTPOKa) : OOBEKT;

Co3maér HOBOE TpadruecKkoe OKHO — 3aKJIaJIKy B OKHE OTIIaJOYHOM KOHCOJIH, IPEAHAa3HAuYEeHHYIO 7S BRIBOAA JAHHBIX B
rpadpudaeckoM pesknMe. HazBaHMe HOBOM 3akilafKW JOJDKHO OBITH MEpeNaHo B mapamerpe Barosiorok. Co3maHHOE
OKHO MOYKHO UCIIOJIb30BaTh B KA4€CTBE X0JICTa I (YHKIMH rpadhuecKoro BHIBOJA.

BosBparmmaer 00bEKT, COOTBETCTBYIOMINI CO3IaHHOMY OKHY — 3TOT OOBEKT MOXKHO HCIIONB30BaTh B Kau€CTBE XOJICTa
Juist pyHKOUH rpadudeckoro BeIBoza. Ilepen 3aBepmieHneM paboThl MPOrpaMMBI Bce rpauiIeckrue OKHA JOJDKHBI OBITH
3aKpBITHI BEI30BOM IPOLEAYPhl TPYHUUTOXKUTE () .

Mpoueanypa rpYHNUTOXKNUTL()

npouenypa IPYHUYUTOXUTH (BB XOJICT: OOBEKT) ;
YHUUTOXKAET MEPEeJaHHbI XOJICT — T.€., 3aKPhIBaeT rpad)UyecKoe OKHO, OTKphITOe (yHKIHEH T'pOxHO (), WiIH
YHHUYTOXKAET 00beKT-u300paxenue. [lepeqaHnHoi IepeMEHHON TPUCBAUBACTCS 3HAYCHUE Iy CTO.

Ora (yHKIMS 00s3aTeNbHO JODKHA OBITh BBI3BaHA VIS KaXIOTO rpaguyeckoro oObeKTa, CO3JaHHOTO MPOTPaMMOi,
MHa4e IPH 3aBEPLICHUH IIPOIPaMMbI BOSHUKHET HCKITIOUCHUE Oun6KaBHITOIHEHNST.

PyHKuua rpPasmep()

byHkUMA IpPasMmep (BX ro: OOBEKT) : Pasmep;
byHkUuMsa TpPasMep (BX XOJICT: OOBEKT; BX I'Op3, BepT: lLejoe): Pasmep;

BosBparmaer pasmepsl TepefaHHOTO Tpaduueckoro o0beKTa B TOYKaxX. B mapamerpe Io MOXeET OBITH TepenaHo
rpaduuecKoe OKHO HJIH U300paskeHHe JIF00O0ro MoepKuBaeMoro Gopmara.

Ecnu ykazaHbl mapamMerpbl Tops U BepT, (pyHKIUS yCTAHOBHUT JUIS TIEPEIaHHOrO 0ObEKTa HOBBIE Pa3Mepbl U BEPHET
MPEXKHUE pa3Mepbl. B 3TOM ciydyae MepBBIM MapamMeTpOM JOJDKEH OBITh MEPeAaH OOBEKT, KOTOPBIH MOXET CIYKHUTh
XOJICTOM — T.€., rpa)uueckoe OKHO MK u300pakeHue B hopmare image/bmp.

Mpouepypa rpHavaTtb()
npouenypa I'pHauaThk (BX XOJCT: OOBEKT) ;

Haunnaer cepuro onepanuii rpagmuecKkoro BEIBOJIA.

Bce nocnenyromiye BbI30BbI (DYHKIMH rpadMuecKoro BbIBO/A HE OYIyT MPUBOJHUTH K BHIBOLY N300paKeHUs HA DKpaH 10
TeX IOop, MOKa cepusi He OyIeT 3aKOHYCHA BBI30BOM I'p3akoHYMTsh (). TakuMm 00pa3oM MOXKHO 3aMETHO yBEITHYUTh
OpIcTponelicTBHIE TPOrpaMMBbI M M30€KaTh HEHYXHBIX MEpIIaHNi Ha SKpaHe.



IIponenypsl rpHavaTe () U rp3akoOHYMTE () MOIJIEPKUBAIOT CYETUMK BIIOKEHHOCTH BBI30BOB. DTO O3HAYAET, YTO
cepust Oy#eT 3aKOHYEHa TOJIBKO TOT/A, KOTJa Mpoueaypa Ip3akKoHUMTE () OyneT BbI3BaHAa POBHO CTONBKO pas,
CKOIIBKO JI0 3TOro Obula BbI3BaHa mpolenypa rpHauwars (). [lostomMy pekoMeHIyeTcss IOMeNaTh BBI3OB
Tp3aKOHYMTE () B CEKIHIO HAMIOCJIENOK COCTABHOTO 0JIOKa MHCTPYKIMH, HalpuMep:

HaygaJo
rpHauaTek (OKHO) ;
Hayajo
rpKpyr (oxuo, 50, 50, 40);
rpllpaMoyronsHUK (oxkHo, 0, 10, 40, 20);
rpOTpesok (okHo, 0, 10, 40, 20);
HAIoOCJIeJOK
// B BTOT MOMEHT BCE HAPMCOBAHHHE OUIYPEHI
// OymyT Mokas3aHH Ha DKpPaHe ONHOBPEMEHHO
TP3aKOHUUTE (OKHO) ;
KOHell;
OKOHUYAHNE .

Mpoueanypa rp3akoHYnNTb()
npouenypa I'p3aKOHUUTH (BX XOJICT: OOBEKT) ;
3aKaHYMBACT CEPHIO OMepaiuii rpaguyYecKoro BHIBOAA, HAYATyI0 BHI30BOM TpHauaTs () M BBIBOAMT Ha DKPaH BCE

BHECEHHBIC N3MEHECHUS.

IIponienypsl rpHavaTe () U 'p3aKoOHYMTE () MOIIEPKUBAIOT CYETUMK BIOKEHHOCTH BBHI30BOB. DTO O03HAYAET, YTO
cepust OymeT 3aKOHYEHa TOJIBKO TOT/A, KOTJa Mpoleaypa Ip3akKoHUMTE () OyreT BbI3BaHAa POBHO CTONBKO pas,
CKOJIBKO JI0 3TOro Obula BbI3BaHa mHpolenypa rpHawars (). [loaTomMy pekoMeHIyeTcsi IOMeNaTh BbI30B
Tp3aKOHYMTE () B CEKIHIO HAMIOCJIENOK COCTABHOTO OJI0Ka HHCTPYKIIHH.

Mpoueaypa rpllepo()

npouenypa rpllepo (Bx XOJCT: OOBEKT; BX LBET: Lejoe);
npouenypa rpllepo (Bx XOJICT: OOBEKT; BX LBeT, TOJUMHA: LeJoe);
npouenypa rpllepo (Bx XOJICT: OOBEKT; BX LBET, TOJIMHA, CTWIb: lieJjioe);

‘YcranaBimBaeT CBOMCTBA nepa — OBCT, TOJIHWHY U CTHUJIb. CBoiicTBa nepa UCHOJb3YIOTCA I MPOPHUCOBKU JIMHAN 1
KOHTYPOB I'€OMCTPUICCKUX (I)I/Il"yp Ha NEpEJaHHOM XOJICTE.

LiBeT 10JDKEH OBbITh yKa3aH B 24-0utHoMm ¢opmare RGB, rae nepsblii (Mi1aammii) 6aiiT COOTBETCTBYET KPACHOMY LIBETY,
BTOpOH OaiiT 3eI€HOMY, a TPETHI CHHEMY.

TosmupmHEa 03HAYaeT TOJIIUHY JIMHUW B TOYKaXx.

B napameTpe cTuas MOXXHO NepenaTh OAHY U3 KOHCTAHT IpcnXXXX.

Mpouenypa rpKnctb()

npouenypa I'pKmcTe (BX XOJCT: OOBEKT; BX LBeT: LeJjioe);
npouenypa I'pKucTeb (BX XoJIcT: OOBEKT; BX LBET, CTUIb: lleJoe);

YcranaBnImBaeT CBOMCTBA KHCTH — OBET U CTHIIb. CBolicTBa KHCTH HCIOJB3YIOTCA I 3aJIMBKU I'COMCTPHUYCCKUX
(1)I/Il"yp 1 B KQYCCTBC (1)0Ha IIpU BBIBOAC TCKCTA Ha NEPECAAHHOM XOJICTC.



LiBeT 10JKEeH OBITH yKa3aH B 24-0utHoMm (opmare RGB, rae nepsblii (Miaammii) 6aiiT cOOTBETCTBYET KPACHOMY LIBETY,
BTOpO#1 OaiiT 3e¢HOMY, a TPETHI CHHEMY.

B mapameTpe cTuis MOXKHO NepenaTh OHY U3 KOHCTAaHT IPCKXXXX.

Mpoueaypa rplUpud()

npouenypa rpllpudT (BXx XOJCT: OOBEKT; BX LBeT: LeJjioe);

npouenypa rpllpudT (BX XOJCT: OOBEKT; BX LBET, CTWUIb: LeJoe);

npouenypa rpllpudr (Bx xoJacT: OOBEKT; BX LBEeT, CTUJIb, pa3Mep: LeJoe);

npouenypa IpllpudT (Bx xoJjCcT: O0OBEKT; BX lLIBET, CTWUJb, pa3Mep: liejloe; BX MMA: CTpoKa) ;

‘YcranaBImBaeT CBOMCTBA I.HPI/I(I)Ta — UMs, pa3Mep, CTUJIb U LBCT. CBolicTBa H.IpI/I(bTa HCIOJIB3YIOTCA JId BbIBOJA TCKCTA
Ha XOJICT.

B mapamerpe mMst A0/DKHO OBITH yKa3aHO HauMeHoBanue mpudra. Ecnu 3mech mepemaHa mycras CTpOKa, TO
HCTIONB3YETCs TAKOH ke MIPUQT, Kakol OBLT YKa3aH B HACTPOMKAX CPENbI TS BBIBOJIA TEKCTA B OTIIAIOYHON KOHCOJH.

[TapameTp pasmep o3HauaeT pazMep mWpUQTa B MyHKTaxX. Ecnm 31ech mepeaaH Hyib, TO HCIONB3YETCs TaKOW ke
pa3mMep mwpru¢Ta, Kakoi ObII yKa3aH B HACTPOMKAX Cpebl AT BEIBOJA TEKCTa B OTIAJOYHON KOHCOJH.

B napamerpe cTuiabs MOXHO IepelaTh HYJIb — 3TO COOTBETCTBYET OOBIYHOMY TEKCTY, — JINOO OJHO MJIM HECKOJIBKO
3HAQYEHUH KOHCTaHT TIpcuXXXX, CKOMOMHMPOBAaHHBIX ¢ momolblo modurosoro WJIM. Hanpumep, BbIpaskeHne
rpcuXupHint | rpcmKypcwMB O3HA4acT XXUPHBIM KypCcHB, a BblpakeHUE rpcm3advepk | rpcullonuepk |
rpcuKypcuB 03Ha4aeT 3a4€PKHYTHIA U MOTYEPKHYTHINA KypPCHB.

LiBeT 10JKEeH OBITH yKa3aH B 24-0utHoM (opmare RGB, rie nepsblii (Miaammii) 6aiT cOOTBETCTBYET KPACHOMY LIBETY,
BTOpOI1 OaiiT 3eI€HOMY, a TPETHI CHHEMY.

Mpouenypa rpO6pe3kal()

npouenypa rpOdpeska (Bx xojicT: obwexT; BX T'l, Bl, 12, B2: LeJOe);
npouenypa rpObpeska (Bx XOJCT: OOBEKT; BX BKJI: JIOI'MYECKOe) ;

YcraHaBnMBaeT A MEPEJAHHOTO XOJICTa MPSIMOYTONBHYIO 001acTe o0pesku. [lapamerpel rl, B1 oOmpenensror
KOOPZMHATHI BEPXHETO JIEBOTO YIJIa MPSIMOYTOJIHHUKA, a ITApaMEeTPhl I'2 , B2 — MIPABOTO HIDKHETO.

Ecmu ycranoBieHa 00macTh 00pe3ku, TO Bee (DYHKIUHU Tpa@uuecKoro BEIBoAa OymyT UMeTh 3()(EKT TONBKO B Ipenenax
9TOi 0bnacty, a Mo00H rpaduuecKuii BBIBOA, BHIXOASIINI 3a €€ Ipeelsl, OyaeT oOpe3aH 1o rpaHuiaM o0IacTH.

Ecnu B mapameTpe Bk IEepeaHoO HeT, TO yCTAaHOBIEHHAs 00JacTh 00pe3KH OyJeT OTMEHEHa, TaK YTO BHOBH CTAHET
BO3MO)KCH BBHIBOJI B JIFOOOM MecTe Xoicra. Eciam mepemaHo ma, To OymeT BHOBB NPHMEHEHa Ta 00JacTh OOpe3KH,
KOTOpast OblIa yCTaHOBJICHA paHee.

PyHKumMA rpTouka()

byHkuMa rpTouka (BX XOJICT: OOBEKT; BX I', B: LleJoe) : LeJloe;
byHxumsa rpTouka (BX XOJICT: OOBEKT; BX I', B, LBEeT: lLleJoe) : LeJyioe;

Bo3sBpaiaeT nBeT TOYKH ¢ yKa3aHHBIMH KOOpAWHATAMU Ha MepelaHHOM Xoncre. Ecnm nepenaH uBew, TO A1 TOYKU
Oy/ieT yCTaHOBIICH HOBBIN LIBET; PU 3TOM (YHKIIMS BEPHET MPEXKHUI LIBET TOUKH.

LBeT nODKeH OBITH yKa3aH B 24-6utHoM popmare RGB, rne mepssIit (Mitagmmii) 6aiT COOTBETCTBYET KPAaCHOMY IBETY,
BTOPOI OaliT 3eEHOMY, & TPETHIA CHHEMY.



Mpoueaypa rpKpyr()
npouenypa rpKpyr(Bx xoJjicT: 0oOBEKT; BX I', B, paIuyc: LeJoe);
BbIBOIUT Ha XOJICT KPYT ¢ yKa3aHHBIM paauycoM. B mapamerpax r u B JOJKHBI OBITh nepeiaHbl TOpu30HTaJIbHAS U

BEPTHUKAIbHAS] KOOPAMHATHI IEHTPA KPyTa.

,Z[J'ISI MMPOPUCOBKH KOHTYpPaA OKPYKXHOCTH HUCIIOJB3YIOTCSI YCTAHOBJICHHBIC CBOIiCTBa nepa, 001acTh BHYTPH OKPYKHOCTH
3aIlOJIHACTCA B COOTBETCTBUU C YCTAHOBJICHHBIMU CBOMCTBaMU KHUCTH.

Mpoueaypa rp3Annunc()
npouenypa I'pOJmIC (BX XOJICT: obvexkT; BX T'l, Bl, 12, B2: LeJoe);

BrIBoOWT Ha XOJICT 3JUMIIC, BIMCAHHBIN B MPSMOYTONBHUK C YKa3aHHBIMH KOoopAwHaTamu. B mapamerpax rl n B1
JOJI’)KHBI 6I)ITb nepe€aanbl TOpU30HTaIbHAasA U BEPTUKAJIIbHASA KOOPAWHATHI BEPXHETO JICBOI'O yIjia MpsAMOYTroJIbHUKA, a B
rnapamMeTpax r2 u B2 — IpaBoro HIKHETO.

I[J'IH MMPOPHUCOBKN KOHTYpA OJJIJIUIICA HCIOJB3YHOTCA YCTAHOBJICHHBIC CBOICTBa rnepa, 001acTh BHYTPHU DJUIMIICA
3all0JIHACTCA B COOTBCTCTBUU C YCTAHOBJICHHBIMU CBOMCTBAaMH KHCTH.

Mpoueaypa rpAyra()

npouenypa rplyra (
BX XOJICT: 0obmexT; Bx Tl, Bl, 12, B2: Lejyioe; BX Hauajio, pas3Mep: OpodHOoEe) ;

BbIBOIUT HA XOJICT Iyry 3JUIMIICA, BIMCAHHOIO B IIPSIMOYTOJIBHUK C YKa3aHHBIMU KOOpAHHaTamu. B napamerpax rl u
Bl nOmKHEI OBITH TIEpEaHbl TOPU30HTANIBHAS U BEPTHKAIbHAST KOOPAWHATHI BEPXHETO JICBOTO yIJIa MPSIMOYTOJIBHHKA, a
B IIapaMeTpax r'2 U B2 — IIPaBOro HUKHETO.

[Tapamerp Hawaso ompenemnsieT yroi, ¢ KOTOPOro HadWHAETCs Iyra, a apaMeTp pasMep — YyIIOBOH pa3Mep OyTH.
OTH mapaMmeTphl AOJDKHBI OBITh YKa3aHbl B pajiiaHax, OTCYET BEAETCS OT KpallHeW MpaBoOi TOUKM SIJIMIICA MPOTUB
4acOBOH CTPEJKHU.

I[J'ISI TIPOPUCOBKU AYTH UCHOJIB3YIOTCA YCTAHOBJICHHBIC CBOMCTBa rnepa.
Mpouenypa rpCermeHT()

npouenypa rpCerMeHT (
BX XOJICT: 0obmexkT; Bx Trl, Bl, 12, B2: LUeyoe; BX Hauajlo, pas3Mep: OpodHOoE);

BbIBOIUT Ha XOJICT CETMEHT 3JUIMIICA, BIIMCAHHOTO B IPSIMOYTOJIBHUK C YKa3aHHBIMH KoopanHaTtamu. B mapamerpax
rl u Bl [OMKHBI OBITh MEpeNaHbl TOPU3OHTANbHAs M BEPTUKAJIbHAs KOOPAWHATHL BEPXHEro JIEBOTO YIIa
NPSIMOYTOJIbHUKA, @ B TTapaMeTpax I'2 U B2 — MPaBOT0 HIDKHETO.

[Tapamerp Hauaso OmMpenesieT yroi, ¢ KOTOPOr0 HAYHMHACTCS CETMEHT, a MapaMeTp pasMep — YIIOBOH pasmep
CerMeHTa. JTH MapaMeTpbl JODKHBI OBbITh YKa3aHbl B pajuaHax, OTCUET BelETCS OT KpailHel MpaBoi TOYKU 3IUTUIICA
MPOTHUB YaCOBOM CTPEIIKH.

Jis TpOpHCOBKHM KOHTYypa CETMEHTa HCIHOJNB3YIOTCS yCTAaHOBJICHHBIE CBOWCTBAa Iiepa, OONAacTh BHYTPH CErMEHTa
3aIOTHSIETCS. B COOTBETCTBUH C YCTaHOBJICHHBIMU CBOHCTBAMU KUCTH.



Mpouenypa rpCekrop()

npouenypa rpCexTop (
BX XOJICT: oOBekT; Bx Tl, Bl, 12, B2: Lejyoe; BX Hauajlo, pas3Mep: OpobHOoE);

BpIBOIUT Ha XOJICT CEKTOP JUIUIICA, BIIMCAHHOTO B NMPSIMOYTOJBHUK C YKa3aHHBIMH KOOpAMHaTaMH. B mapamerpax rl
1 Bl MOIDKHBI OBITH IIepelaHbl TOPU30HTANBHAS M BEPTUKAJIbHAS KOOPAMHATHI BEPXHETO JICBOTO YIvIa MPSMOYTOJIbHHKA,
a B [TapaMeTpax r'2 U B2 — IIPaBOr0 HIXKHETO.

[TapameTp Hauaso omnpenenser yroi, ¢ KOTOPOrO HAauMHAETCS CEKTOp, a IlapaMeTp pasMep — YIVIOBOil pasmep
CeKTOpa. OTH IapaMeTphl JTODKHBI OBITH yKa3aHBl B paauaHax, OTCUET BenETcs OT KpaifHeil mpaBoil TOUKH »ruturca
MPOTHUB YaCOBOM CTPEIIKH.

Jlist TIpOpUCOBKM KOHTypa CEKTOpa HCIONB3YIOTCS YCTAHOBJICHHBIE CBOMCTBA Iiepa, 0OIAacTh BHYTPU CEKTOpa
3aIOHACTCS. B COOTBETCTBUH C YCTAHOBICHHBIMH CBOWCTBAMH KHCTH.

Mpouenypa rpOTpe3oK()
npouenypa rpOTpe30kK (BXx XoJjcT: obwvexT; BX T'l, Bl, 12, B2: ULeJjOe);

BBIBOAUT HAa XOJICT OTPE30K OT TOYKH ¢ KoopAuHaTamu r'l, B1 10 TOYKH ¢ KoopAuHaTamu r2, B2. [y npopHCcOBKU
OTpe3Ka UCIIONB3YIOTCS yCTAHOBJICHHBIE CBOMCTBA Iepa.

Mpoueaypa rpJlomaHas()

npouenypa rpjloMmaHasd (Bx XOJCT: OOBEKT; BX TOUkmM: MaccuBTouek) ;

BBIBOIMT Ha XOJICT JIOMaHYIO JIMHHIO. B mapameTpe TOYKM JOIDKCH OBITh IEepelaH MAacCUB Hap KOOPAMHAT JUIS
Ka)KJ0W BEPILUHBI IOMAHOM JTUHUHU.

I[J'ISI MIPOPUCOBKU 3BCHLCB JIOMaHOM HCIOJb3YIOTCA YCTAHOBJICHHBIC CBOMCTBa rnepa.
Mpoueaypa rplipamoyronbHuUK()

npouenypa IplpaMOyTOJNBHUK (BX xXoJCT: obvexkT; Bx 1l, Bl, T2, B2: uUejyoe);
npouenypa IrpllpaMOyTOJBHUK (BX xXoJCcT: obvexkT; BX rl, Bl, T2, B2, p: Uejyoe);
npouenypa IpllpaMOyTONBHMK (BX XOJICT: oOBexkT; Bx 1l, Bl, T2, B2, pPr, pPB: LeJoOe);

BriBomur Ha xosmcT npsmoyroibHuk. [lapamerpel ©l, B1 oOmNpeneistoT KOOPAHWHATHl BEPXHETO JIEBOIO YIjia
MIPSIMOYTOJIbHUKA, a TApAMETPhl T'2 , B2 — IIPABOr0 HUXKHETO.

B mapamerpe p MOXHO Iiepenarh paanyc 3akpyrIeHHs YIJIOB NPsSMOYrojibHHKa. Ecian mepenaHel pr v pB, TO pr
oTpenenseT paanyc 3aKpyIJICHUS 110 TOPH30HTAIH, 3 PB — I10 BEPTHUKAJIH.

Jlns mpopHCOBKM KOHTypa MpPSMOYTOJbHHMKA MCIONB3YIOTCS YCTAHOBJIEHHBIE CBOWCTBAa Iiepa, 00NacTh BHYTPH
MPSIMOYTOJIBHHKA 3aTIOJHSAETCS B COOTBETCTBUH C YCTAHOBIEHHBIMU CBOIICTBAMU KHCTH.

MNMpoueanypa rpMHoroyronbHuK()

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

BI)IBO}Z[I/IT Ha XOJICT MHOTI'OYT'OJIbHUK. B napaMeTpe TOYKM JTO0JKCH OBITh nepeaad MacCuB Mmap KOOpAWHAT JIsA KEDK,ZZ[OIZ
BCPHIMHBI MHOTOYT'OJIbHUKA.



Jlist TIpOPUCOBKM CTOPOH MHOTOYTOJIbHMKA HCIHOJB3YIOTCSl yCTAaHOBJIGHHBIE CBOWCTBA Iepa, oO0JacTh BHYTPHU
MHOTOYTOJIbHUKA 3aII0JHSIETCS B COOTBETCTBUU C YCTaHOBJIEHHBIMH CBOMCTBAMM KUCTH.

PyHKuua rpPasmepTekcTa()

byHkuMa rpPasMmepTekcTa (BX XOJICT: OOBEKT; BX TEKCT: CTpPOKa): Pasmep;

Bossparmaer pasmep npsiMOyroibHOM o0acTy, TpeOyeMoi sl BEIBOJa NepelaHHON CTPOKH Ha MepelaHHbI XOJICT.

Jyis BEIYMCIICHHS Pa3Mepa UCTIONB3YIOTCS CBOUWCTRA HIpU(TA, YyCTAHOBJICHHBIC BI30BOM TplipmT () .

PyHKUMA rpTekcT()

byHkuMsa rpTekcT (BX XOJICT: OOBEKT; BX I', B: LleJloe; BX TEKCT: CTpoka): Pasmep;

BeiBomut Ha xXoJcT nepenaHHB TekcT. KoopanHaTsl BEPXHETO JICBOTO yIvia MPSAMOYTOJIbHUKA C TEKCTOM JOJIKHBI
OBITH Iepenanbl B MapamMerpax T u B. J{Jst BEIBOJIA TEKCTA UCTIONB3YIOTCSI CBOMCTBA IIPU(TA, YCTAHOBICHHBIE BHI30BOM
TplipndT (), GOH NPIMOYTOIBHHKA 3aIIOTHACTCS B COOTBETCTBUH C TEKYIIIMMH CBOHCTBAMH KHCTH.

B03BpamaeT BepTI/IKaHBHLIi;I u I"OpI/I?)OHTaJ'II)HI)Iﬁ pasMep NpAMOYTOJIbHHUKA, COACPIKALICTO BLIBC,HGHHLIﬁ TCKCT.

dyHKuusa rpUsoCospath()
byHxumsa rplizoCo3maTh (BX MCTOUYHMK: oOOBeKT; Bx I'l, Bl, T2, B2: uUeJioe): OOBEKT;

Co3maér n300pakeHue MyTéM KOMPOBAHUS MPSIMOYTOJIFHON 00JIaCTH U3 MEPEAAHHOTO UCTOYHHKA. VICTOUHIMKOM MOXKET
CIIY’)KUTh Tpauueckoe OKHO WIIM Apyroe u3o0pakeHHe, JMHOO0 3Ha4eHHe mycTo. B mocnemneM ciaydae co3maércs

YEPHBIM NPSAMOYTOJIBHUK NIMPUHON I'2-1T'1 U BICOTON B2-B1.

B mapamerpax rl, Bl HyXHO IepeJaTb KOOPAMHATHI BEPXHETO JIEBOTO YITIa KOIMUPYEMOIO HMPSAMOYTOJIBbHHKA, a B
napaMmerpax r2, B2 — IPAaBOrO HUKHETO.

N3o0pakenne Bcerga cosmaéress B (opmare image/bmp, xaHam Mpo3padHOCTH He moxaepkuBaetcs. Co3maHHOE
M300pakeHNEe MOXKHO BBIBOJUTH HAa XOJICTHI, a TAKXKE HCIIOIh30BaTh B KauecTBE XoJcTa sl GyHKIui rpadudeckoro
BBIBO/IA.

OyHkuus Bo3BpalaeT 00beKT, COOTBETCTBYIOUINI CO3AaHHOMY MU300paKeHUI0. DTOT 00BEKT JOJDKEH OBITh YHHUTOXKEH
BBI30BOM I'PYHUUYTOXUTE () .

PyHKuua rpUso3arpy3uTsb|()

byHxumsa Tpl303arpys3uTh (Bx muMadamia: cTpoKa) : OOBEeKT;

3arpykaer nzoOpakeHHe U3 (Qailyia ¢ MepeAaHHBIM UMEHEM M BO3BpamacT 00BEKT, COOTBETCTBYIOIIUN CO3MaHHOMY
n3o0paxenuto. Co3naHHOE N300pAKEHUE MOXKHO BBIBOJUTH Ha XOJICTHI; KPOME TOTO, €CIIU H300paKeHUe uMeeT popMar
image/bmp, To ero MOXKHO UCIIOJIL30BATh B KAYECTBE XOJICTa sl (PyHKIMH TpaduuecKoro BhIBOA.

[MonnmepxuBarotes ciexyronme QGopMarel M3o0paxeHuil: image/bmp, image/x-xpixmap, image/png, image/jpeg,
image/tiff, image/gif, image/x-portable-bitmap, a Taxxe ¢popmars! cur, ico u icns.

Kaxnoe ycnemnso 3arpy>xeHHOe U300pakeHHE JOIKHO ObITh YHUYTOXKEHO BBI30BOM TPYHMYTOXNUTE () .



Mpouenypa rph3oCoxpaHnTb()
npouenypa rpl3oCoxXpaHUTh (BX M30: 00BeKT; BxX uMadania: CcTpoka) ;

3anmceiBaeT nepenaHHoe nzoOpaxkeHwe B (ailm ¢ ykazaHHbIM MMeHeM. B mapamerpe mMB30 MOXKET OBITH IepelaHo
n300pakeHne B IFOOOM MomaepkuBaeMoM (opmare, a Takke rpadudeckoe OkHO. B mocnennem cirydae OymeT co3maH
¢aiin B popmare image/bmp, B KoTOpoM OyZIeT COXpaHEHO COAEPKMMOE OKHA.

MNMpouenypa rphsoBbiBecTH()

npouenypa I'pM3oBeBeCTM (BX XOJICT: OOBEKT; BX I', B: LeJoe; BX M30: OOBEKT);

BeiBoguT Ha xoscT nepenanHoe u3oOpaxeHue. B napamerpax r, B JODKHBI ObITh yKa3aHbl KOOPAWHATHI BEPXHETO
JICBOTO yIila MPSMOYTONBHUKA, Kyna OyleT BBIBEICHO M300paXCHHE, a B MapaMeTpe MB30 — OO0BEKT-M300paKeHUE B
JIF000M MOJIepsKUBacMOM (hopMmare HITH JIF000H Ipyroi XOJICT.

CoObITA — 06paboTka coobITUN

Monyns CoBsiTust COACPKHUT OMONMOTEKY It 00pabOTKM COOBITHII KiIaBHATypbhl M MBIIIA B OKHaX IpaduuecKoro

uHTep(eiica moap3oBaTes.

Bce ¢dyHkiuu 3Toi OMOIHOTEKH pabOTaIOT TOJBKO B TOM ClIydae, eCiIy MporpamMMa 3amylieHa B 0TaaaouHoi cpene. [Ipu
3aIycKe MporpaMMbl U3 CUCTEMHOTO TePMHHANA MOLYJIb COBBITMST HEAOCTYIIEH U BbI3bIBAET OIIMOKY NPU KOMIHJISILIUA

MIPOTPaMMBI.

O0paboTKa COOBITHII KJTaBUATYypPhl U MBI B rpa)MueCKHX OKHAX pealn30BaHa B BUIC ouepean COObITHI. BhizoBom
cbr3akasaThk () MporpaMMa HHUIHATU3UPYET Ouepenb COOBITHH, (QyHKINH cBTECTB () W c6r3abpars ()
MpeHA3HAYCHBI NIl BBHIOOPKM COOBITHH W3 ouepenu, a (YHKIUH cBTCkonbko () u c6rCMmoTperTs () — il

MIPOCMOTpPa COOBITHIA B OYEPETH.

Tunbl

T
CoGerrme /COBHTHUI = CTPYKTyPa
urTo: neyjoe; // Tun coBHTMA — OOHA M3 KOHCTAHT COTXXXX
KOm: uLejioe; // HOMEP KJAaBMIIM MM KHOIKM, KOI CHMMBOJIA
uudo: uesyioe; // COCTOSHME CleUMalIbHbIX KJIaBUIl
T, B: Ueyioe; // KOOPOMHATHE yKa3aTeJss MBI
OKOHUYAHUE ;

Crpykrypa Co6miTMe COOepXHUT HMH(POPMAIHMIO O COOBITHM KJIABHATYpPHI WIJIM MBIIIH, BO3BpAIAEMYIO (YHKIIUSIMH
c6ér3abpaTsk () U c6TCMoTpPeTS ().

[Tone uTo COmEPKUT TUTT COOBITHS — 3HAUYEHUE OAHON M3 KOHCTAHT COTXXXX.

[Tone xoxm conep XuT, B 3aBUCUMOCTH OT THITa COOBITHSL:
* c6TKnHax 1 c6TKnOTn — BUPTyaJIbHBIN KOJ KIABUIIN HA KJIABUATYPE;
*  c6TKiaCMmB — koAnoiiHT KOHMKO BBEIEHHOTO CUMBOIIA;
. c6érMHax 1 c6TMmOTI — HOMEP KHOIIKH MBIIIH, OIHA U3 KOHCTAHT KHMXXXX;
*  c6TMwKic — QUCTaHIUIO BPALICHUS KOJIeca, OTPULIATEIbHOE YHCIIO COOTBETCTBYET BPAILICHHIO Ha CEO0sT;
* c6TMuBx, c6TMuBEIx 1 c6TMIBI — II0JIE HE UCITOJIB3YETCS U PABHO HYIIIO.

[Tone muHbO COmEPKUT OIHO WIIM HECKOJBKO 3HAYCHHWH KOHCTAHT CCKXXXX, CKOMOMHHUPOBAaHHBIX C ITOMOIIBIO
nobutoBoro MJIN. J{ist coOpiTiii c6TKnCMB, c6TMBxX M c6TMmBHX 3TO [0JIe HE WCHONB3YETCS M PABHO HYIIO.



buThl, CBsI3aHHBIE C COCTOSIHEM MBIIIH, JISHCTBUTENILHBI TOJBKO /ISl COOBITUI MBIIIN; JUIs COOBITHI KiIaBUATYpbl 3TH
OUTHI BCeraa paBHBI HYIIO.

IMongs © u B 1 cOOBITHH MBIIIN COAEP)KAT TOPU3OHTANBHYIO M BEPTUKAIBHYIO KOOPAWHATHI yKa3aTels MBIIN B
cucTeMe KoopauHar rpadpuueckoro okHa. J[jist coObITHI KiIaBHATyphl, a Takke cOTMwBx n c6TMWBEIX 3TH MO HE

HCIOJIB3YIOTCA U PABHBI HYJIIO.

Ilpumeuanue: coObITHA HAKATHH KJIABHII M BBOAAa CUMBOIOB — c6TKnHax u c6TKiICME — aBTOMATUYCCKU
MOBTOPSIFOTCS, €CIM HakaTh W YACP)KHWBATh KIABUINY Ha KiaBuatype. [Ipm 3ToM coOBITHE OTHYCKAaHUS KIIABUIIA
c6TKnOTI BO3HUKAET OHOKPAaTHO B TOT MOMEHT, KOT/la KJIaBHIlIA OTIYILEHA.

KoHcTaHTbI

KOHCTAaHTE
// TUIBE COBLITUI

cOTKnHax = 1; // HaxaTue KJaBUIM Ha KJIaBuaType

cOTKnOTn = 2; // OTnyckaHue KJABMIM Ha KJAaBUAType

cOTKICMB = 4; // BBOI CMMBOJIa C KJIaBMATYPH

cOHTMmHax = 8; // HaxaTme KHOIKM MEIIM

cOTMmOTn = 16; // OTnycKaHMe KHOIKMU MBI

corMuKyiic = 32; // BpalleHue KoJieca MBI

c6rMuBx = 64; // Bxom ykaszaTejis MBIIM B TPAHMUIE OKHA

cOTMuBEIXx = 128; // BHXOH yKas3aTessa MBIIM 3a TPAaHULLL OKHA

coTMuIBrT = 256; // llepeMemeHue ykasaTesid MbIIM B OKHE
KOHCTAaHTH

// CoOCTOAHME CIelLMUasIbHEX KJIaBUII

cekllndT = 1; // Haxara knaBuma Shift

cckKTpn = 2; // Haxara kjaBuma Ctrl

CCKAJIBT = 4; // Haxara xyaBuma Alt

cckJIKM = 8; // HaxaTa JjieBasd KHOIKAa MEIIM

cckIIKM = 16; // Haxara npaBas KHOMIKAa MHIIN

cckCKM = 32; // HaxaTa cpenHss KHOINKA MbIIY

cexkIBKimk = 64; // llequok MBIIM CJEOYyeT CUMTATL IBOMHEM
KOHCTAaHTH

// KHOIKM MBEIIN

xHM]leBasa = 8;
xuMllpaBas = 16;
kHMCpenHsasa = 327

Mpouenypa co6T3akasaTb()
npouenypa cbOr3akas3aTb (OKHO: OOBEKT; dYTO: LeJioe) ;

Co3maér oyepens coOBITHI s TpadruecKoro okHa. B mapamerpe uTo HeoOXOAMMO yKa3aTh THITBI COOBITHI, KOTOPEIC
OyIyT TIOMEIaThCs B OUepenb. 3MeCh MOKHO TIepeaTh OHY MM HECKOJIBKO KOHCTAaHT CBTXXXX, CKOMOMHUPOBAHHBIX
¢ nomoIbio Jorundyeckoro UJIN.

Ecnmu B mapameTpe wToO mepemaHo HEHyJIeBO€ 3HadeHHWe, TO I YKa3aHHOTO OKHA CO3MaéTcsi odepenb COOBITHH, B
KOTOPYIO OKHO OyIeT TOMEIATh BCe MPOUCXOISAIINE B HEM COOBITHS YKa3aHHBIX THUTIOB. [IporpamMMa J0omKHA H3BICKATh
3TH COOBITHUS U3 OYEPE/IU BBI30BOM c6T3abpaTs ().

Ecnu B mapameTpe uTo nepenaH Hyib, O9€peib COOBITHH ATl yKa3aHHOTO OKHA YHHUTOXKACTCH.



PyHKUMA cOTECTL()

byHkuMsa cOTECTEL (OKHO: OOBEKT) : JIOTMUECKOEe;

BosBpaiaet HCTHHHOE 3HAUYCHUE, SCIU I YKA3aHHOTO OKHA ObLa co3aHa o4Yepelb COOBITHH, U B HEU €CTh XOTS OBl
OIHO coOBITHE. B 3TOM Ciiyuyae mporpamMma MOKET BbI3BaTh c6T3abpaTs () I U3BICUCHUS COOBITHS U3 OYCPEIH.

PyHKUMA c6T3abpaThb()

byHxuMsa cOT3abpaTh (OKHO: 00BekT) : CoBrlTUE;
Vhoanger W3 ouepeny IEpelaHHOTO OKHa OnrpKaiiinee (camoe cTapoe) COOBITHE M BO3BpAIlaeT CTPYKTYpY C
nHdopmarelr 06 ITOM COOBITHH.

Ecnu i nmepenraHHOTO OKHA He OblIa cO3/aHa O4Yepelb COOBITHM, 100 €ClIi Ouepeb MyCTa, BO3HUKACT UCKIFOUYCHUE
Oum6KaBHIIOJIHEHUS.

PyHKUMA c6TCKONbLKO()

dyHKLIMS CcOTCKOJIBKO (OKHO: OOBEKT) : liejioe;

Bo3Bpamiaer KOJIMYECTBO COOBITHH, MMEIOIIMXCS B OYepeny MepeJaHHoro okHa. Ecnu odepens coObiThit He OblLia
coznana, QyHKIHS BEPHET HYIb.

PyHKUMA coTCMOTpeThb()

byHkuMsa cOTCMOTPETH (OKHO: 00OBEeKT; MIOKC: Lejoe) : CoOhTHUE;
Bospamaet ctpykTypy ¢ nH(pOpMarnmei 0 coOBITHH ¢ YKa3aHHBIM WHAEKCOM U3 OYepeNr NMepeaaHHOro OKHA, IPU ATOM
COOBITHE HE YIAISETCS U3 OUSPE/IH.

B mapamerpe mmkxc noipkeH OBITh NepelaH IMOPSIKOBBIA HOMEp COOBITHs, HauuHas ¢ Hy/s. CoObITHS B ouepean
PAacIONOXKEHBI B MTOPSIIKE NX BOSHUKHOBEHHMS, T.€. Y€M HOBEE COOBITHE, TEM OOJIBIIE HH/IEKC.

Ecnu n1s mepegaHHoOro okHa He OblIa co3aHa ouepenb COOBITHH, IMO0 eCiii o4epellb yCcTa, BOSHUKAET UCKITIOUYEHHE
HeBepHrmiMHIOEKC.

UcnonHuTenu

Mbiwka

HcnonHuTenb MpeAcTaBisieT co00H MBIIIKY, KOTOpasi OeraeT 1o J1abupuHTY. MbIlIka MOXET [eaTh 1Iar B YKa3aHHOM
HAIlpaBJICHUH, [TOBOPAYMBATHLCS, IPOBEPATh HATWYNE CTCH BOKPYT TEKYIIEH KIETKM JTaOMPHHTA, CINTHIBATH YHCIA H
CTPEJIKU B TEKYILEH KIIETKe, a TAKKe 3aKpalIiBaTh U OYHUIIATH TEKYIIYIO KIETKY.

IIpenycmoTpeHo 1Ba BapHaHTa yKa3aHHUs HalpaBiIeHUs IBIDKCHUS I MBIIIKU:
*  OTHOCHTENBHOE — BIIPABO, BIIEBO, BIIEPE MM Ha3a/l 110 OTHOIICHHIO K TEKYIIEMY HalpaBIeHHIO MBIIIKY;

° AOComoTHOE — Ha CCBEP, Ha IOT, HA 3allaJl WIN Ha BOCTOK, T.C. IO HAIIPABJICHUIO K BCpXHCﬁ, HI/I)I(Heﬁ, JIEBOM
niIn npaBoﬂ TpaHULIC IOJIsA, BHC 3aBUCUMOCTHU OT HAIIPABJIICHUS MbIKu.



KoHcTaHTbI

KOHCTAaHTEL
// HanpaBJleHVs OTHOCUTEJIBHO TEeKyUeTO IIOJIOXEHMS MBIKM
BJeBO/ciyeBa = 1;
BIOpaeo/cnpasa = 2;
Brepen/Bnepén/enepenu = 3;
Haszsazn/csamu = 4;
KOHCTAaHTH
// abCcosyoTHEHE SBHAYEHMSs HalpaBJIEHUMA

HaBanan/Ha3aname = 5;
HaCeBep/HaCeBepe = 6;
HaBocTok/HaBocToke = 7;
Hal0r/Hallre = 8;

MNMpoueaypa 3arpy3ntbO6CcTaHOBKY()

npouenypa 3arpy3uTbOBCTaHOBKY (BX Gaiy: CTpoKa; BX MHIEKC: Lejoe);

3arpykaet 0OCTaHOBKY HCIOJHHUTEAS Mbpimika u3 (aiyia ¢ mepemaHHsiM uMeHeM. Eciu (ain comepkuT HEeCKOIBKO
00CTaHOBOK, B TapaMeTpe MHAEKC MOXKXHO MepeaaTh HOMep Hy>KHONH 0OCTaHOBKH (HyMepaIis 00CTaHOBOK HAYHHACTCS

C HyJA).
Daiin 06cTaHOBKH MOXET OBITH CO3[aH ITyTEM IKCIOPTA U3 PEAAKTOpA YICOHBIX KypCOB.

[Ipu pemwennn 3amay u3 [IpakTkyMa He Hy)KHO SIBHO 3arpyXarb OOCTaHOBKHM, T.K. OHH SIBJISIOTCS COCTaBHOHM 4acThIO
pemaemMoii 3a1a4n U 3arpy’aroTcs aBTOMAaTHUECKU IPU 3amycke ImporpaMMsel. OfHAKo, €ClIM IporpaMMma He sBIseTcs
peLICHUEM 3a/1a4K, HO MCIIOJIb3YeT MO/Y/b Menrka, To 0OCTaHOBKY HEOOXOJMMO 3arpyKarh ¢ HOMOILBIO 3TOM QYHKIHH.

Mpoueaypa wary)

npouenypa war () ;
npouenypa mwar (Bx KyHa: LeJoe);

[TepemermaeT MBIIKY Ha COCEIHIOO KIIETKY B yKa3aHHOM HarpasieHuH. [lapaMerp kyma MOXXeT IPHHUMATh 3HAYCHHS
or 1 o 8 (cm. Koncranrsr).

Ecmm mponenypa Be3BaHa 0e3 mapamMeTpoB, OyIeT CIellaH mar B TOM HampaBlieHWH, Kyda MBIIIka CMOTPHUT B
HACTOSIIIIUA MOMEHT.

Ecmu B YKa3aHHOM HalpaBJICHUU PACIOJIOKEHA CTCHA, BOSBHUKHET UCKJIFOYCHHUE Oum6xaBHIIOIHEHNST.

Mpoueaypa noBepHyTH()

npouelypa NOBEPHYTH (BX kyHa: LeJoe);

[ToBopaunBaer MBIIKY B yKa3aHHOM HampasieHuHu. [lapameTp kyma MOXKeT NpUHUMAaTh 3HaueHus oT 1 mo 8 (cm.

KoHncTaHThI).
MNMpouenypa 3akpacuthb()

npouenypa 3akKpacursh () ;

3akpamuBaeT KIETKY, B KOTOPOH HaXoauTcst MBIIIKa.



Mpoueanypa ouncTuThb()
npouenypa OUYMCTUTH () ;

Bo3Bpa1uaeT HepBOHa‘{aHLHLIﬁ IOBCT KJICTKC, B KOTOpOﬁ HaXOJUTCA MpImka.

PyHKUMA cTeHa()

byHKUMS CcTeHa () : JIOTMUecKoe;
byHKUMSA CTeHa (BxX IOe: LeJioe) : JIOTMYeCKoe;

BosBpamaer ma, ecnu Mexay TEKyLleM M COCEQHEM KIETKOW B YKAa3aHHOM HAIIPaBJIICHUM PACIONOXKEHA CTEHA.

[TapameTp mme MoxeT npuHUMaTh 3HadeHUs oT 1 10 8 (cM. Konceranrsl). Ecin mapamerp He mepenaH, mprUMEHsIETCS
3HauCHUE BIIEPEAN.

PyHKUMA 3aKpawieHo()

byHKLMA 3akKpaleHo () : JoOIMYeCKoe;
Bo3sBpaiaer ga, eciiu TeKy1as KieTka 3aKpalieHa.
PyHKUMA cTpenka()

byHKUMSA CcTpeJsika () : LeJyoe;

BosBpamiaer HampaBieHue cTpenku (OIHO M3 3HAYeHWIl: HaB3amapn, HaCerep, HAl0r WM HaBOCTOK), €CIH B
TEKyIIEeH KIETKE eCTh cTpenKa. [Ipr OTCYTCTBHH CTPENKH BO3BpAIacT HYIIb.

PyHKUMA ectbYucno()

byHKUMSA ecTbUmMcIio () @ JIOTMUECKOoe;

BosBpamiaer ga, eciu B TeKylel KJIETKE €CTh YHUCIIO.

PyHKUMA yncno()

GYyHKLUMS YMCJIIO () : Lejoe;
byHKUMS UYMCJIO (BX Y: lLeJioe) : LeJioe;
GYHKLUMA UMCIIO (BX JI: JIOTMUECKOe) : LeJioe;

Bo3parmaer 3HaueHUE 4YMCIIa, €CIH B TEKyILIed KIETKe eCTh YUCIO, B IPOTHBHOM Cllydae Bo3BpamaeT Hyib. Kierka
MOXET COZIeP’KaTh I[eJI0e YHCIIO B Auamnas3oHe ot -99 o 99.

Ecnu mepexan napaMeTp LEnoro THra, To GyHKOWS 3alHIIET yKa3aHHOE YMCIIO B TEKYIIYIO KJIETKY W BEPHET IpEKHEES
YHCII0, KOTOPOE OBLIO B KJIIETKE Iepe]l BHI30BOM (YHKINH.

Ecnu nepenano Hew, QyHKIMS yIAIUT YMCIIO U3 KIETKA M BEpHET NpekHee 3HayeHue uucna. Eciau nepenano ma,
YHCIIO B KJIETKE HE H3MEHUTCS, a €CIIM YHCIIa He ObII0, B KIETKY OyJeT 3arnucaH Hyb.



PyHKUMA Temnepatypa()

bdyHkUMA TemnepaTypa () : IOpobHOe;
Bo3Bpartjaer 3HaueHre TeMnepaTypsl Ui TEKyIIeH KIETKH.
PyHKUMA papgmaums()

OYHKUMS panMauus () : OpoBHOe;

Bo3sBpamaer 3HaueHue paguauny Ui TEKyIIEH KIETKH.
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