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RUSSIAN(Pyceknif) ENGLISH Ecinu Opay3ep He IPUHUMAET KYKH,
HCIIOJIb3YETCS CBETIIasl TeMa.

MepekniounTb LBETOBYIO CXeMy
. ' Ota QYHKIUS HCIIONB3YeT KyKU.
O rna BreHne

A3blK MporpammmpoBaHus AL/IV - 3TO
MUHMUMA b HbIN
MMNepaTUBHbIN
06bEKTHO-OPUEHTUPOBAHHbIN
nnaThopMeHHO-HEe3aBUCUMbIA
A3bIK BbICOKOIO YPOBHSA
CO CTaTU4YeCKoW Tunusauuen,
npeTeHAylWNA HA 4Ype3BblYAWHO BBICOKYIN CTeneHb HaZeXHOCTU Koja
ynpaB/isieMoro YpoBHS.

BaxkHble ceMaHTHYECKHE 0COOCHHOCTH:
NONE-06bekThl BMecTo NULL-0B

. NMonsi NONE-06bekTOB BCeraa paBHbl NONE.

. 3anucb B nons NONE-06beKTOB WUrHOpUpyeTCs.

. UTeHve nonen Bceraa AaeT HyauM U NONE-06bekTbl COOTBETCTBYHWUX
TUMOB.

. NONE-06beKkTbl BO3BpaWawTcs B C/yyae obpaweHus 3a npegenamu
MacCcUBOB,

. M npy noTepe obbekTa, Ha KOTOPbLIA MMenachb CCbUIKa.

. BCe 0ObEeKTHble NnepeMeHHble BCerga WMHULMAMIM3UPOBAHbI 3HAYEHUAMM
NONE

. M HUKOrAa He MMewT 3HavyeHue NULL.

Pa3jieNieHne ykaszaTenein Ha Bnajewipme (cunbHble) U ucnonb3ylowme_ (cnabble)
o CUnbHble yKa3aTe/sin He MOoryT 6HTb MCNosb30BaHbl ANA OopraHu3aunm
3aMKHYTbIX Lenoyek B3aMMHOIMO BlajeHUA.

. He HyxeH MexaHu3Mm cbopku Mmycopa.

] 06beKT aBTOMAaTUYECKMU YHUYTOXaeTCda, Koraa O6HyﬂﬂeTCﬂ ero c4yeT4yuk
MCNOJIb30BaHNA CUJIbHbBIMKM YKa3aTenAamu.

. MpU YHUYTOXEHUs obbekTa BCe cabble CCbUIKM HA HEero aBTOMATUYECKMU
nepeHanpaenawTca Ha NONE-06bekTbl COOTBETCTBYHWWEro Kaacca.

. HoBble 06beKTbl NMB0O AOJIXKHBI aApPecoBaTbCsA CWUIbHbLIM yKa3aTenem, unbo
nepeaaBaThCA BO BfajleHMe paHee CO3JaHHOMY OObekTy.

nonHasn nionauua AaHHbIX NOTOKa OT Apyrux napannenbHo pa60Ta|oumx
BbIYUCIUTENbHbBIX MOTOKOB

. He TpebywTCAa MexaHu3Mbl A UCKYUTENbHOrO A0CTyna K pas3zesisieMbiM
obbeKkTaMm.

. MOTOK BUAWUT TONIbKO CBOM O6BLEKTH M He MMeeT AOCTyna K obbekTam
APYrUX MOTOKOB.

. HeBO3MOXHbl B3auWMHble BIOKMPOBKU MOTOKOB M3-3a A0CTYyNa K AaHHbIM.

. rnobanbHble nepemeHHble B A3blke AL/IV OTCYTCTBYKWT, MNO3TOMY

HpO6HEMH C oaHOBpeMeHHbIM AOCTYNOM K HUM He BO3HWUKAKT.

HEeBO3MOXHOCTb 3aUUKIUBAHUS U GECKOHEYHOWM peKypcuu
. LMK/IbI BO3MOXHbI TO/IbKO B (hopme
FOR var IN arr[] : .
(HeT uuknoB TuUna WHILE / REPEAT-UNTIL ).
ECTb 6ecKoHeuHble UMK/Ibl FOR, INFINITE, HO MX MCNO/b30BaHMe XECTKO
orpaHuyeHo. Jiwbon umkn FOR 06A3aTeNbHO 3aBepwaeTcsa, MNO3TOMYy Be4HoOe
3aUUKINBAHNE CTAHOBUTCH HEBO3MOXHbIM.

. PeKypCuBHble (yHKUMM 0Dsi3aTeNbHO momMevawTcsa MapkepoM RECURSIVE ,
N rnybuHa pekypcuMM KOHTPONMPYeTCA: B C/lydae OnacHOCTUM HGecKoHeuyHowm
pPeKypCUM BLIMOJIHAETCA BO3BPAT K PEKYPCUBHOMY Bbi30OBY MEPBOr0 YPOBHSA B
LLenoyke BbI3OBOB, W OHa Bo3BpawaeT NONE-3HayeHue.

onepaTop PUSH Aans nepeMeHHbIX
. B onepaTope PUSH A/ MepeMeHHOM COXPAHAeTCsA MpexHee 3HavyeHue U
MOXeT MpMCBaMBaTbCs HOBOE.

. M0 OKOH4YaHWUU 6ﬂOKa, AnA nepemeHHoﬁ rapaHTUpoBaHHO
BOCCTaHaB/IMBaeTCA ee 3HayeHue.

NMapaMeTpbl MNPOCTHIX TWUMNOB BCerpa nMnepepawnTcs "Nno 3HaveHuw" U He MOryT
U3MEeHATbCA B Tene ¢yHKuMM
. NNIOBTOPHOE WMCMNOJIb30BAaHME TMPOCTbIX BXOAHbLIX MapameTpoB ANA XpPaHEHUs
NPOMeXyTO4YHbIX 3HaYeHuUn 3anpeliyeHo.
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. OTCYTCTBYEeT BO3MOXHOCTb WM3MEHATb 3HAauyeHMe CKaJsipHOro napameTpa
(KpoMe M3MeHeHWs nosiet 06beKTHOro napameTpa).

. Ana MaccuBa AONYyCKaeTCA MU3MEHeHMe 3/1eMeHTOoB, a AJd ANHAMUYeCKOoro
MaccuMBa-napameTpa - nobasnexve u yaoaneHune 3/1eMeHTOB.

Mona u nepeMeHHble Knacca "TONbKO ANA uTeHua"
. ynpouwawT co3aaHue '"cBOWCTB'", KOTOpble MOXeT W3MEHSATb TOJIbKO
Bnagenel, (Knacc M ero HacneaHuku) .

NepeuncneHuns

. ABMAATCA NPAMbIMA aHasIOraMy MepeyvnucneHnini Apyrux si3blIKOB BbICOKOMO
YPOBHSA .

. No3sonsAwT paboTaTb C MMEHOBAHHLIMM KOHCTAHTAMM M (NAXKAMM.

. B KayecCcTBe KOM/EeKUMU MNpeasiaraeTcs UCNONMb30BaTbh ByneBCKMe MaCCuMBbI
C MHAEeKCaMU Tuna 3TUX MNepeqUC/ieHun.

. J71eMeHTbl NepeyncieHmini 3aKaYaTcsa B OAMHAPHbIE KaBbluKMU.

. onepaTtop Bbibopa CASE no nepeuncieHvio TpebyeT ykasaHus Bcex

BO3MOXHbIX BapuaHToOB. B ciydyae (Hanpumep) pacwmpeHus nepevyncieHus
HOBbIMM 3HAYEHUAMU KOMMUIATOP YKAXeT KaK Ha owuboyHble Ha BCe TaKue
onepaTopbl CASE, B KOTOpbIX elle He onpeaesfieHbl AEACTBUS AJI HOBbIX
3/1eMeHTOB.

06paboTka McCkNoueHUin He TpebyeTcsa M He npeAnonaraeTcs
. Nepesaya ynpasfieHUss B PEKYPCUBHYHW (YHKLUMIO BEPXHEro YpPOBHA npwu
NpeBbileHNN AOMYCTUMOrO YPOBHS PEKYPCUMU BbINMOJHAEGTCA TOMbKO ANs
yCKopeHusa obHapyxeHus cbos 1 npeaoTBpaueHus '"3aBucaHua’ B caydae
60/1bWOr0 YMCNA BIOKEHHbBIX LUK/IOB.

. BONbWMHCTBO OWMBOK noaaBnseTcs nyTEM 3aMmeHbl npeanosnaraemoro
pe3ynbTaTta 3HayeHuem NONE.

. B c/lyyae BO3HWKHOBeHMsA ownbok (paboTa cC hannamu, MUCK/IKNYEHUS B
HAaTUBHOM KoAe M Ap.) OHM (UKCUPYWTCSH B CUMCTEMHOM Maccuee owunbok, U
B JasibHeuweM MOryT aHa/iM3MpoBaTbCA B Kojae.

BCTpoeHHHe B A3blK CpeACTBa TeCTuUupoBaHUsA
®YHKUMN TEST NO3BONAKNT MPOTECTUPOBATb WUCXOLHBIA KOZ .

. CTeneHb MNOKpPbLITUA KOAA TeCTamu OLeHMBAeTCA KOMMUIATOPOM.

. MOAYNb, HEAOCTATOYHO MOKPbLITLIA TecTamu, JONXeH OblITb Nomeyed
MoAnpUKaTopoM UNTESTED.

BO3MOXHOCTb MepeonpejeneHuss onepaTopoB apupMeTUKu
. NepeonpesennTb MOXHO TONIbKO 4YeTbipe onepauuu (+, -, *, /).

. Jbas ¢GyHKUMA, UCNONb3ylWas nepeonpenesieHHble onepaTopbl, AO/KHA
ABHO JeK/lapvpoBaTb 3TO B 3aro/IOBKE C yKa3aHWeM KJlacCoB, OMNepaTopsbl
KOTOpPbIX MCMOJIb3YHTCS .

BaskHble CHHTAKCHYECKHE 0COOEHHOCTH:

OJMH Knacc - OAMH MoOAyJb
. OLMH WUCXOAHbIN TEKCTOBOW (awnn COAEPXUT POBHO OAUH Kiacc.

. Bce nybsiMyHble MMeHA M mapameTpbl GYHKLUMA HAYMHAKTCA C 3arjaBHOMN
6YKBbl, BCe CKpbITble MOMAA W JIOKAJibHble MepeMeHHble - CO CTPOYHON OYKBbI.

. NnoaYépKMBaHME HA KOHLE WMEHM WUCMONb3yeTCs TONbKO AN WUMEH
06bEKTHbIX MOJe Knacca, ANS UMHAUKALMW TOro, 4YTO nojie SIBNAeTCS
cnabon ccbiKoM Ha 0b6bEKT.

JABOlHO€ MMeHOBaHue TWMOB, nepeMeHHbIX, ¢yHKuMﬁ, KOHCTAaHT
. BONIbWMHCTBO 0bOBLEKTOB (nepemeHHbIX, GYHKUWUWA, TUMNOB JAAHHbIX,
NepevymncnMbiX KOHCTAHT) MUMEKT HECKOJIbKO WMEH.

. Npun aeknapaunn, nosHoe UMA AeUTCA Ha 4YaCTU CUMBOJIOM '|', npu
3TOM nepBad 4aCTb A0 pa3jennTtensa ABNAETCA KPAaTKUM UMeHeM obbekTa.

. KpomMe TOro, MOryT 6biTb yKasaHbl Apyrve BapuaHTbl Leno4vek
MMEHOBAHWUSA, OTAesNeHHble cuMBosioM '||'. MepBbM CMMBON B LeMNovke
ponxeH 6bITh coBnagath (6e3 yyeTa perucTtpa bykBbl). Hanpumep,
Name|_first|_variant || nam]e

. Bce cywHoCcTU (3a ucknwveHnem nepemeHHbIX Uukna FOR) obA3aHbl UMETH
AJINHHOE MMA He MeHee 8 CMMBOJIOB.

. KnioyeBble C/I0Ba A3blKAa 3aMUCLIBANTCS B BEPXHEM PerncTpe u He MOryT
ynoTpebnaTbcs AnA MMEHOBaHUA (YHKUMK M nepemMeHHbIX .

Knacchl, nepeyucneHus M 3anucu Bcerpa YMNOMUHATCA B (QUIYpPHbIX ckobkax

. MMeeTca 5 MpPOCTbIX TWUMOB AaHHbIX: BOOL, BYTE, INT|EGER, REAL,
STR|ING.

. Knacchl ¥ nepeyncieHns UMEHYWNTCA B (UIypHbIX CKObKax, Hanpumep,
{My|_class}.

. VMMeHa KJaccoB B (GUrypHbIX CKOBKAaxX HAuyMHAWTCA C MponucHou OyKBbl.

MMeHa nepeyncrieHMin U 3anucerm - CO CTPOYHOM.
. HeT Tuna char (ucnonb3dyetca STR).
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. HesiBHOe npeo6pa303aHme Tuna BO3MOXHO TONbKO U3 BYTE B INT, U u3
INT B REAL.

OrpaHuyeHue ANIMHbLI CTPOK Koja
. WCXOAHbIA KOA He AONXEeH CoAaepxaTb CTPOKM AnuHHee 80 cumBonoB (He
CYMTas KOMMeHTapueB M 3aBeplanuux npobenos, U NpUpaBHUBAA CUMBOJIbI
TabynaumMm K OAHOMY CUMBOAY) .

L 3TO MNpaBWIO He pacnpoCcTpaHAeTCA Ha CTPOKWU, pacnosioKeHHble 3a
(bVIHaﬂbHOVI AnMpeKTUBou END M Ha CTPOKU BHYTPU AJIMHHBIX KOMMEHTapues
:‘c/ . /:‘c .

NpaBuno NpojosikeHWs onepaTopa Ha ApYyryio CTPOKy

. OTCYTCTBYeT ChneuunasnbHbii CUMBOJI, 3aBeplialiyMii NPOCTON onepaTop.
CumBon ';' ucnonb3lyeTcs ANns 3aBepluieHUs 6M04YHbIX ornepaTopoB CASE, FOR
M T.M.

. onepaTtop 06bIMHO 3aHMMAEeT OAHY CTPOKY.

. KoA npojonxaeTrcsa B cneaymmem CTpOKe, ec/nu CTpoKa 3aBepliaeTcs
oAHUM U3 cumsonos ', ', I

. nmMbo cneayiwlwias CTpoka He ABNAETCA nyCTom M He HayMHaeT HOBbIN
onepaTop, T.e. He HaudmHaetca c '{', '<", '"[' wan 6ykBsl,

. N He ABnAeTcsA 3aBepmeHmeM ans 6710Ka MAN QYHKUMK, T.e. He

HayMHaeTca C cumBosoB ';',

BO3MOXHOCTb  Bbi30Ba QYHKUMM B  MOCTOUKCHOW  dopMe ANA  CTaTUYeCKUX
OoAiHOMapaMeTpuyecknx QyHKuuMi

. Bbi3oB s1n(X) 3KBMBasneHTeH X.sin.
MacCuBbI BCerpa YNOMUHAKTCA C KBaapaTHbiMM cKobkamu: A[ ]
. MMewnTCA TONbKO OJHOMEpPHble MACCUBDI.
. MacCuB MOXeT ObITb AUHAMUYECKUM WM QUKCUPOBAHHBIM .
. Insa OUKCMPOBAHHOIO MAacCMBa B KayeCTBe WHAEKCOB MOXeT

ncnonb30BaTbCA nepevyuncineHue (kak Tun)

CTPOKa KOja COAEpXUT TONbKO OAUH OnepaTop
. CvmBon ' 'ucnonb3yeTcs AnsA 3aBepueHus 604HOrO onepaTtopa
(CASE, FOR, PUSH , DEBUG, SILENT ).

. CumBon '.' 3aBepwaeT (GyHKUMIO, NepeymncsieHne, 670K KOHCTAHT,
CNUCOK uMmnopTa.

. CumBon 3aBepweHus ';' wam '.' gonxeH 6bITb NOC/AEAHUMM TaKuUM
cumBO/IoM B CTpoke (TO eCTb ABa cCuMBOna noapsaa '; ;' He
NOMNyCKalTCsA), HO ykasaHuue '; .' B KOHLE nociegHen CTPOKU
(GYHKUUM BO3MOXHO.

. Jwbon npocTon onepatop (Kpome BREAK, CONTINUE wavu STOP)

Al

MOXeT ObITb 3aBepwéH onepaTopoM BbIXOAA U3 GYHKUMU '==

OrpaHuYyeHus Ha KauyecTBO Koja:
. JlonyckaeTcs He 6onee TPEX ypOBHEN BNOXEHUS onepaTopoB CASE /
FOR (OrpaHuyeHus He 3aTparuBawT onepaTopbl PUSH, DEBUG ,
SILENT).

. [lonyCcKaeTcs 4eTBEepTbHIM YypOBeHb 6GJIOUHbIX onepaTopoB CASE /
FOR , HO C OrpaHMYeHVeM Ha OAWMH BJIOXEHHbIA OnepaTop.

. JlonyckaeTcs He 6osiee 7 nNpoCTbiXx M 7 BIOYHBIX ONEpaToOpoB MOAPAL
B OAHOM b6noke, nocne yero TpebyeTcCA Ha/lMuMe KOMMEHTapus BuAa
——————————————————— ' KOMMeHTapuin'

. B cCny4yae HapyleHusa nwoboro 13 npuBefEHHbIX MPaBWI, Kaacc
LOJIKEH ObITb NMoMeyeH Mapkepom nsoxoro koga (BAD )

Neperpy3ka onepaTopoB
. ECTb BO3MOXHOCTb MnepeonpenensaTb OCHOBHble OnepaTopsbl
apubMeTUKM ANA KIacCoB M 3anucen. WCNosiib30BaHWe OnepaTopoB B
(GYHKUMU LeKNnapupyeTcs B 3arofioBKe (yHKLUUK.

B s13LIKe OTCYTCTBVIOT:

Npenpoueccop
. HeT MaKpoCoB.
. WCKJIOYEHVE: ECTb MOBTOPHOE MCMO/Sb30BaHMe Kojaa - onepatop LIKE.

HO OH MaKpoCOM C napameTpamuy He ABNAETCA, He A0oNyCKaeT BJIOXKEHHbIX
BbI30OBOB U o6pameHMM 3a npepenamn Knacca.

. HeT YC/IOBHOW KOMAWASALWK.

. HeT BKJ/WYeHUs (anios.
yKasaTenn QyHKuun

. B3aMeH yka3saTeneh (yHKUWA, UMEETCS MeXaHU3M BUPTYasbHbIX METOLOB.
MacCUB Kak pe3ynbTaT (yHKUUU

. ®YHKLUMSA MOXeT BO3BpawaTb TOMbKO CKanspHOE 3HayeHue.

. Npy¥ HeobXOAMMOCTU BO3BPATUTb MACCWMB, pe3ynbTaT ohopMnseTcs Kak

napameTp.
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MHOXeCTBeHHOe HacsiejoBaHue
. Knacc MoxeT ObiTb YHacnenoBaH TOJIbKO OT OAHOMO Knacca - npepka.

onepaTtop go to
. ECTb BO3MOXHOCTb MPOAOSIXEHUA WM BbIXOAA M3 r/yBOKO BJIOKEHHOIrO
umkna (CONTINUE X , BREAK y ).

CUMBOJIbHBIA TUM AAHHBIX
. 0N npeacTaB/ieHMs CUMBOJIA MCMNOJIb3yeTCs CTpOYHas NepemeHHas Wau
KOHCTaHTa A/MHOM 1 CuMBON.

YKa3aHue pa3pAAHOCTU TUNOB JAaAHHbIX
. Pa3psAAHOCTb MPOCTbIX TUMNOB JAAHHbLIX HE YyKa3biBaeTcCA.

. OHa Bcerjga ojauHakoBa Ana Bcex TunoB INT M REAL UM 3aBUCUT OT
ueneson nNnaThopmbl, KOMNUAATOPA M HACTPOEK MNpoekTa (ans

LEeSIOYNC/IEHHbIX NEepeMeHHbIX, KpOoMe CYeTYUMKOB LUMKIOB, MO yMOJYaHUKO - 64

buTta, c kmw4doMm /int32 - 32 6uta)

HesBHble NMpeobpa3oBaHNA Pa3HOPOAHbLIX TUMOB AAHHBIX
. HeT HesABHbIX Npeobpa3oBaHWMI MepeMeHHbIX, Kpome npeobpa3oBaHUs
uenoro B BewecTBeHHOe (M BbIPAXEHWA B CTPOKY - B onepaTopax <<
BbIBOJA B KOHCOJIb)

. HeT npuBeaeHuUA TUMNOB JAAHHBbIX.

0bpaboTKka MCKIYEHUN
. B nporpamme MpPakTUYECKU HEBO3MOXHbl UCK/OHEHNs, CBA3aHHble C
HeBEpHOW aapecauueit uan nopyeit CTPyKTyp B OMEPaTMBHOW MamATH
(bnaropaps ucnonb3oBaHul NONE-06bEKTOB, rapaHTUPOBAHHOW
MHULMANM3ALMU NMEepPEeMEHHBIX, MPOBEPKaM BbIXOAA 3a FpaHuLpl MaccuBa) .

. BO BCeX C/lyyasix, Korja B OBblYHbIX CUCTEMax reHepupyeTcs
UCKNloYeHne, B AL/IV He BbINOMHAKTCA HUKaKue AEUCTBUSA, U
BO3BpawaeTcs nycton pesynbtaT (NONE) .

. COOTBETCTBEHHO, B AL/IV He TpebyeTca obpaboTka MCKIWYEHUN, U
OTCYTCTBYWT A/ 3TOro CpeAcTBa.

|. CHHTaKcKuc onepaTonos

I_1. ®opmamupoeanue onepamonos

1. 1. a. OnuH oneparTop - 01HA CTPOKA

NpocTble onepaTopbl He TpebywT 3aBepweHWs CheuuManbHbiM 3HaKoM (TakuM, Kak
D)

3HaK ';' wucnonb3lyeTca AnA 3aBepweHus 6noka.
Hanpumep:

d|escriminant = B * B - 4 * A * C
CASE d.Sign ?
[-1]: NONE
[0] : R[] << -B / 2 / A
[+1]: R[] << (
R[] << (-

CTpoka He MoxeT 6biTb AnvHHee 80 cuMBONMOB (He Y4YMTbIBas KOMMEHTApUM A0 KOHLA
CTPOKM U npobenbl M TabynsumMmM B KOHUE CTPOKM). CuMBON Tabynaumm cuymTaeTcs 3a
OAWH CUMBON.

onepaTop MOXeT 6biTb 3anMcaH B HECKONbKMX CTpPOKax,

HO CTpOKa CUYMTAETCsA MPOAOJIKAWWENCA HAa CHeAyllyl TONbKO eC/u:

. CTpoKka 3akaHuumBaeTcs cumeonamm ',', '(', '[';

. cneAymmaﬂ CTpOKa Ha4uMHaeTCA CUMBOJIaMU:
(aBOMHAsA KaBbluKa- HayuMHaeT CTPOYHYH KOHCTaHTy)

o '+
o '-' (oAMHApHbLIN 3HAaK MUHYC)
o w1

o l/l

o 100

o l|l

o l&l

o l>l
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Ipyroi cnocob 3anoMHMTb NPaBWUNO NepeHoca:
CTPOKa CUYMTAETCH MPOAO/IXAWIWENCS HA C/eAyilyl0 TONbKO eCcnu

° WM NpejpiAyllas CTpokKa 3aBepmwaerca cumsonamu '(', '[', ','

° WM cnejpyioljas CTpoOKa He MycTa U He MOXeT HauyMHaTb HOBbIM onepaTop, T.e.:
° Heé HayuHaeTCsa C 6yKBM,

o ¢ cumBona "{' (He HauyMHaeT JeKknapauuvi nepemeHHown),
o ¢ cumBona '[' (He HaumMHaeT ycnoBue ana BeTBU CASE),
° C cumBona '<<' (He HauyMHaeT onepaTop BblBOAA B KOHCOJb),

o c cumBosioB '.' manm ';' (He ABnNseTCA OTAE/NbHO CTOAWWM CUMBOJIOM Ansi
3aBepweHusa 6noka Koza wav QyHKLMK)

o ¢ cumBona '"--' (He HauyMHaeT OJIOYHbIN KOMMEHTApWUn) .

Wnn ncnonb3oBaTb WIICTpAUUI HUXe:

Crpoxa (i~1) sEmasTcs
TpONeCESEED CTpoEH (i) 7

Crpoxa (i+1) mycrag

Ana ynpoueHuna 4YTeHua Koaa, cojepxauero AJIMHHbIe CTPOKM C nNepeHOoCamu,
peKkoMeHAyeTCA OoTAenATb TakKue CTPOKM OT CoCedHUX B 6noke nyCcTbiMXU CTPOKaMWU.
(KOMHMﬂﬂTOp BblAaeT TaKyw peKomeHaauuw B Buae npeAynpemAeHMﬂ).

I. 1. b. Bjo4Hble onepaTopbl

B/IOYHble OonepaTopbl CO3A4ANT B/IOXEHHbIN YPOBEHb OMNepaToOpoB.

B/IOK BJ/IOKEHHbIX OMepaTopoB 3aBepllaeTcsas CUMBOJIOM ';

OYHKUMM U apyrue BNOKM YpOBHA Kjacca 3aBepwawTtcs cumBosom '.' (Touka). A
UMEHHO: 3aroflIoBOK KJjlacca, CMUCOK uMMopTa, oOnpejAeneHne Tuna nepevyncineHus,
onpepeneHne 650Ka KOHCTaHT.

CTpoKa He MOXeT 3aBepwaTbCA AByMa UM 6onee noapsj OAWMHAKOBBIMA CUMMBOJSIAMM
3aBepuweHns ';' wuam '.'. Ho coueTaHue ';.' 4ns 3aBeplleHMs nocneaHen 6104HOM
KOHCTPYKUMN B QYHKUMM U caMoi (PYHKUMM AONyCKaeTcs.

ECcnv 3aBepuweHus TpebyiT 6osee AByx b6/0KOB onepaTopoB, TO CUMBOJS 3aBeplieHus
ANna BHewHero 6noka 6yAeT HAaXoAMTbLCA Ha OTAENbHOW CTPOKe. Hanpumep:
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FOR i IN [1 TO 100]

CASE i $ 3 == 0 ? << '"Fizz"

CASE i $ 5 == 0 ? << "Buzz"

CASE i $ 3 !'=0 && i $5!=07°?
<< i.Str ;

MMeeTCsa TONbKO OAHO KJ/WYEBOE CNOBO Ans YcCnoBHoro onepatopa (CASE), OAHO
ana onepatopa umkna (FOR), OAWH OMepaTop COXPAHEHUS U rapaHTUPOBAHHOIMO
BoccTaHoBneHns  (PUSH). MWMeeTcs Tak xe onepatop 6eckoHeyHoro uukna
FOR, INFINITE, HO ero nmnpuUMeHeHWe OrpaHuU4yeHo. JNA OTNAAKM KOAA MOXeT
ncnonb3oBaTbCs  6n04YHbIM  onepaTop DEBUG. [ns  nojaaBneHus  npepynpexaeHumn
KOMNMAATOpa Ha y4yacTke kKogaa (Hanpumep, O HaAMYMKU He YAANEHHbIX ONepaTopoB
DEBUG) uMeeTcA 6n04HbIn onepaTop SILENT. [Ans8 OrpaHWYeHUs BpeMeHW BbiNONHEHUSA
KoAa Ha HEKOTOPOM yyacTke umeeTcsa 6nok LIMIT.

BCce npoyve onepaTopbl ABAAWTCA NpocTbiMM: BREAK, CONTINUE, STOP, LIKE,
REVERT, Bbi30Bbl GYHKUMA, JAeknapauus U MoauMbUMKALMA NepeMeHHbIX, BBOA W BbiBOA
(>>, <<), Bo3BpaT wu3 OyHKuMM (==>). Onepatop BREAK MOXeT WCMOJib30BaThbCH
TONbKO ANIA MpeKpaweHus UMKNa U He UCMOoNb3yeTcs AN APYTrUX Leneu.

KoMnunaTop TpebyeT nomeyaTb Mapkepom BAD K/jaccCbl, B KOTOpbIX He cobnwapawTca
npasmna CTPYKTYPUPOBAHUS KOAA:

e KONIMYECTBO BJIOXEHHbIX YPOBHEN onepaTopoB CASE M FOR He AO0NXHO MNpeBbLATb
yeTbipex (6710kM PUSH / DEBUG He Yy4uTbiBAOTCHA). UYeTBepThil YypPOBEHb
BJIOKEHHOCTU MOXeT cojepxaTb TONbKO OAMH npocTow onepatop (Mau

KOHKaTeHauul NpocToro onepatopa M 3Haka onepaTopa BO3BpaTa M3 (GyHKUUK

e KO/NM4YecTBO MNPOCTHIX OMNepaTopoB B 6510Ke He A0JIXHO npesBbilaTb CeMU.

e KONIMYECTBO BJIOXEHHbIX OJTOYHBbIX onepaTopoB B 610Ke TaK Xe He [AOJIXKHO
npeBbilaTb CeMU.

o CneuuasnbHbIi OnepaTop-KOMMEHTapUi Buaa
————————— 'TeKCT KoMMeHTapus'
MOXeT pa3fenaTb rpynnbl onepaTopoB(YMCNO 3HAKOB '-' MPOU3BONIBHO, HO He
MeHee ABYX), B 3TOM C/lyyae MOACYET BeAETCA TONbKO BHYTPWU Fpynmbl.

I. 1. c. KommeHnTapuu

¢ MHOrOCTPOYHble KOMMEHTAPWUM HAYMHAKWTCA B Hayane CTPOKU (He CYUTaA Ha4dalsbHbIX

npob6enoB) C CMMBO/OB

*/

¥ BaKaHYMBAKTCA CTPOKONH,
BaBepuamuesics cuMBonamu /*

e TeKCTOBOM ¢a|7|n, cop,ep)Kaule MNCXOAHbIN KOA4, CYUTaeTCAa BCerjga HaydumHawwmmca cC
MHOTIOCTPOYHbIX KOMMEHTapueB. [PU3HAKOM 3aBepleHUa TaKuX KOMMeHTapueB
ABNAETCA CTpPOKa, 3aBeplawuasdaca CuUmBOaMu /*. T.e., Koa AL-IV Bcerjpa

JLOJDKEH HaxoAUTbCA MexAy cTpokamu /* u ¥/ (kak ecnu 6bl OH 6bl1 KOMMEHTapuem

ana C-nofobHOro s3bika NPOrpamMMUpPOBAHUSA) .

nnnwcTpauusa :

Texkct Ha A3BIKe

TIPOTPAMMHPOBAHHA
AL-IV

/ S
* /
KOMMeHTapHH KOMMeHTapHH

].—Ip QIOLKCHHE KOoOa

TekcT Ha OGBITHOM
(C-nomobmoM)
A3BIKE TIPOrPaMMHPOBAHHA

IIpomomxeHHe Koa
AL-IV

*/

e KOMMEHTapuM A0 KOHLA CTPOKM HAYMHAWTCHA C ABOWHOM apobu (//). He 3aBepwawT

TeKywun onepaTop.

Page 6 from 58
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e KOMMEHTapuu, HauyuMHawwmMecs ABYyMA CUMBOMAMU --, UMeT (GopMmy
—————————————— 'TekcT'
M cnyxaT Ans pa3bueHus 610KOB Ha pa3pesnbl. Tak Xe, UCNONb3YWTCHA B
JeKknapauuax KaaccoB WU B OrJiaB/ieHUM MOAyNA.
TakoW OJIOYHbIM KOMMEHTApUi MOXET HadyMHaTb Mepencnosib3yembin 610K Koaa
(onepaTtopbl LIKE, REVERT ). B 3TOM CJlyyae OH JO/IKEH MMeTb MOAUDUKATOP
REUSED (3anuchiBaeTcsi 4Yepes3 3anAaTykw MNnocsie MeTKW) . Hanpumep:
———————————————— 'start extracting ', REUSED

I. 1. d. Perucrpo3aBuCHMOCTD /151 HACHTH(DHKATOPOB

o KJIWYEBHIE N 3APE3EPBUPOBAHHBIE CJIOBA 3anucbiBawTCA TONbKO B BEPXHEM
peruncTpe.
CASE ABNSINTCS K/YeBbIM C/I0BOM, HO Case , case - HeT.

o {UMeHa KnaccoB} (a Tak Xe nepeyucsneHui u CTPYKTYpP) 3aKk/Iw4awnTcsa B
pUrypHsle Cckobku.

o UMEHa MPOoCThIX TUMOB [AHHbIX ABNANTCA 3ape3epBMpoBaHHbIMM: BOOL,
BYTE, INT , REAL, STR (U Apyrux npocCTbiX TUMNOB, KpoMe 3TUX NATU, HeT).

o {MMeHa KaaccoB} HauyuHaWTCA C nponucHeix bykB: {My_class}, {Car|_mobile}.

o {uMeHa_nepeyncaeHni_N_CTPYKTYp} HAYMHAOTCA CO CTPOYHON OyKBbI:
{color|s_fil11}.

MMeHa TuNoB 06pa3ywT ocoboe MNPOCTPAHCTBO WMEH, He MepeceKkawweecs C MPOYMMU
mmeHamn (nepemeHHbIX, KOHCTAHT, (YHKUMM, npoueayp, MoAynen) .

e PeKOMeHAYyeTCs UCMOoNb30BaTb KAMUTAJIM3NPOBAHHBLIE MMeHa ANl KOHCTAHT.

o UMeHa 'KOHCTAHT', SABNAWWMXCSA 3/eMeHTaMU nepeyvynciieHuin, BcCerga 3ak/n4dawTcs
B anocTpodbl.

e Bce uUMeHa perncTpo-3aBUCUMbI.

Hanpumep, A M a - 3TO pa3Hble nepemeHHble (MU KOHCTaHTbI) .
6 MMeHa My6nuYHbIX nonen, (yHKUMIN, NapameTpoB (YHKUMN HauYMHAWTCA C MPONUCHON
YKBbI.

UneHbl Knacca, MMeHa KOTOPbIX HAUYMHAKWTCA CO CTPOYHOM OYKBbI, JSIOKasibHbI B Kjacce
(HO AOCTYMNHbI B €ro HacieaHuKax) .

JIoOKanbHble nepeMeHHble (GYHKUMIA peKOMeHAYeTCs WMEHOBATb CO CTPOYHON OYKBbI,
napameTpbl GYHKUUU - C MPONUCHOM.

o CMMBO/ MOAYEPKUBAHUA B KOHLLE UMEHW_ ABJIAETCSA HEOTbEMIIEMON YaCTbl WMMEHU
(n cnyxuTt aTpubyTom cnaboi CCbiKU AN 06bLEKTOB).

I. 1. e. UmMeHOBaHnue

NMpu Aeknapauum nepemMeHHoW, QYHKUMM, Tuna [aHHbIX, 3/eMeHTa nepeyvyncieHuns,
Tabnuupl - ee J/IMHHOE UMA MOXeT OblTb pa3jeneHo Ha 4YacTu cumsosiom '|'. TMepsas
4yacTb - 3TO KpaTKoe uMA. TakK xe, cumBosom '||' OT nepBOM ULEMOYKM KMEHOBAHMA
MoxeT 6biTb OTAeneHa BTopas Uenoyka, WM Tak Aanee. EAMHCTBEHHoe TpeboBaHue: Bce
LLeMoYKN AOMXHb HAuYMHaATbLCA C Touh xe bykBbl (6e3 yuyeTa perucrpa).

Nnpn 3TOM:

e [/IVHA XOTA Obl OAHOrO MOJSIHOFO WMEHW AOo/XHA 6biITb He MeHee 8 3HAKOB:
S|lample|_val (nepemeHHas AOCTynHa B KoAe Mo MMeHam S, Sample u
Sample_val);

e /CK/lYeHune: nepemMeHHbIM UUKna HeO6ﬂ3aTe}'IbHO AaBaTb AJIMHHOE wuMmA,
[ONyCKaeTCs KpaTKoe uMa Kopoye 8 CUMMBOJIOB:
FOR X IN M[] : ... ;

o TakXe: ecnu npu Aeknapaumu nepeMeHHon e npuaaH aTpubyT INDEXING,
JOCTATOYHO MMETb KpaTKoe UMs:
INT k INDEXING {record}

e EC/IN UMA [LONIXHO 3aKaH4YMBaTbCA CUMBOJIOM noadvépkuBaHua (npusHak cnabou
CCbIIKK) , TO MOAYEPKMBAHMEM [AO0JIXHbl 3aKaHYMBaTbCA 0b6e 4acTu UMeHW,
Hanpumep:

List_Jof_items_ || L_items_ []

e NS UMEH KNacCCoB, 3anucer U nepeyucieHnn AencTByeT TO Xe npaBwuio, U npwu
NoACYETE AJIMHBI MMEHM - OKpyxXawlume GUrypHsie CKobku u pasgenutenn '|' He
YUYUTHIBANTCA :

{My|_class}, utoro 8 cumBONOB.

MMeHa (YHKUMA, MepeMeHHbIX, Mojeil KNacCoB U CTPYKTYp, Tabauu, UM MUMeHOBAHHbIX
KOHCTAHT - 3TO MAEHTMAOMKATOPbI, HauMHawwmecs C 6yKBbl.

MmeHa {KnaccoB} - MAEHTUGMKATOPbI, 3aAKAYANTCA B  (GUrypHble CKOBKM ¥
HAYMHAWTCA C MPOMNUCHOWU BYKBbI.

MmeHa {cTpykTyp} n {nepeumcneHnin} Tak xe UAEHTUDUKATOPbI B (GUIYpHbIX CKOBKax,
HO MMEHYWTCS CO CTPOYHOU OYKBbHI.

MMeHa 3/1eMeHTOB NepeyncieHMin 3anucbiBawTca B anocTpodhax. Tak Kak 3To
KOHCTaHTbl, TO PEKOMEHAYeTCA ANIA HUX UCNONb30BaTb KAMUTAJIN3UPOBAHHBIE MMeHa.

I. 1. f. MoauduxkaTopbl
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MHorune peknapauum asbika (3aronoBsok mMoayna, onepatop, AeKnapauua nepemeHHoﬁ
UAN TUNa AaHHbIX) MOFYT UMEeTb MOAM(BUKATOPSI.

« 3anuceiBawTCA B (opme , UM B KOHLe onepaTopa (Mau peknapauum), K KOTOpOMY
OTHOCATCH.

e EC/in MOﬂM¢MKaTOpOB HEeCKOJIbKO, TO OHWU nepevyncnanTca 4yepe3 3anAaTbie.

Hanpumep, B 3aroJloBKe KJjacca:
CLASS {My| class} , BITWISE, RECURSIVE

MoAUPUKATOpPbl HE BO3AEACTBYWT HA OCHOBHYHW CEMaHTUKY Koaa.

OHM  NMWbL  NOMOrawT KoMmnuaaTopy B obecneyeHun bonbled HagexHoctTn /
ONTUMaNbLHOCTU Mo 6biCTPoAeCTBMO / pa3mepy Koda W T.n.

ECiM B rOTOBOW nporpamMme, He coAepxawen ownbok, ybpaTb BCE MOAUGBMKATOPDI
(nonaras, 4YTo B A3blke OHM He TpebywTCa), 3TO (o6uqu) He W3MEHUT pe3ynbTaTr
paboTbl nporpammbl (HO MOXeT MOBAMATbL HAa pa3Mep KoAa M CKOPOCTb paboTbl B CTOPOHY
YBEUYEHUS WU YMEHbLIEHUS) .

B HEKOTOpbIX C/AyYyasX B KayecTBe MOAUGUKATOPOB  MCNONb3yeTCA  Hanauyune
HeKoToporo ocoboro wuaeHTUpMKaTopa B COCTaBe WMeHU nepemeHHon (B  fwboMm
perucTtpe). Hanpumep, cnoBo dummy B cCoCTaBe WMeHM MpefoTBpaWaeT Bbiaavy
KOMNWISTOPOM nMNpeaynpexieHui o TOM, UTO JaHHas MepemMeHHas WAM napameTp He
ucnonb3yercs B Koae. C/NOBO temp B WMeHM coobwaeT, 4YTO J/lOKa/bHaA nepeMeHHas
BpeMeHHas, MW HeT HeobxoAMMOCTM npeaynpexaaTb MporpaMMucTta O TOM, 4TO
NPUCBOEHHbIM el co3aaBaembii 06beKT He bOyaeT CywecTBOBaTb MO OKOHYaHUM paboTsl
DyHKUMN .

L 2. Onepamop npucéaueanusn

I. 2. a. IlpocToii onepaTop NpUCBANBAHUSA

x =1y
rpe X - nepemeHHaa wunu none CTPYKTYpbl WU 06beKTa, Y - BblpaxeHue.

AnA CpaBHeHWS Ha pPaBeHCTBO JABYX OnNepaHA0B MCNONb3yeTcCs CU-Noa06HbIN onepartop
=. (B SQL—HOAO6HHX BblpaXeHNAX MOXeT WUCNO0SIb30BaTbCA OAUHAPHbIK 3HAK ‘=" ana
CpaBHEHUA Ha paBeHCTBO)

I. 2. b. Onepatopbl NpUcBAMBAHUS B KOMOMHAIIMYU ¢ apUPMeTHYECKO,

JOTHYECKOH MU NOPA3PSIHOH JOTHYEeCKOH onepanuei

JIONONIHUTENbHbIE onepaunn +=, -=, *=, /=, %=, |=, &=, A=, ||=, &&=, MoryT
MCNONb30BATLCS KaK JKBUBAJIEHT NPUCBAMBAHWS pe3ysbTaTa COOTBETCTBYIOWEN Onepauuu
+, -, *,... MexAy nepeMeHHON, KOTOPOW MpuWCBauMBaeTCA pe3ynbTaT, M BblpaxeHUeM

cnpaBa OT 3HaKa onepauuun.

I. 2. c. OneparTopbl OTHPABKH JAHHBIX

onepaunsa << ucnosb3lyeTca AnA nobasneHus CTPOKU K CTpPOKe, 3/1eMeéHTa K MacCuBy
N BblIBOAA TeKCTa B TeKylKUn rnaBHbiIM NOTOK BblIBOAA.

o 11 CTPOKOBOW NepemMeHHOW A U CTPOKOBOrO BbipaxeHus B 3anucb A << B
O3HayaeT 3KBUBAJIEHTHA onepaTopy npucBauMBaHus Buaa A = A B

e B cnyyae maccuBa A[] v BbipaxeHuss B 3anucb A[] << B o3HauyaeT pobaBneHue
3/1eMeHTa B KOHEel, MacCMBa M 3KBUBANEHTHA BbI3OBY (yHkuuu A[].Add(B)

o ECNM onepaHA cneBa - 06beKT Kjacca, uMewwero meTos Write, To Bbi3biBaeTcs
3TOT MeToh, C nepejayven BbipaxeHus cnpaBa (CTPOKOBOrO Tuna) B KayecTBe
pe3ynbTaTa;

e ECNM CneBa CTPYKTypa, a cnpaBa - obbekT Kjacca, umewwero metos Read
(BO3Bpawaiowmn CprKTypy) TO BbI3bIBAETCA 3TOT METOj, Aaslee Kak B
npeapiaywemM nyHkTe;

e EC/IN NeBbii ONepaHj He yKa3aH, TO 3TO onepaTop 3anuMcuM CTPOKU B BbIXOAHOW
notok (B KOHCONb - AJ15 KOHCONbHOW MPOrpammsl) .

AHanorn4yHasa onepauusa >> uUcCnonb3yeTca 4/149 A0b6aBrieHns HOBOro o0b6bekTa B MaccuB
OEBGKTOB, CM. B pa3sfesie, [MOCBAUEHHOM K/1accam u obbeKxTam.

CnpaBa OT onepaTtopa >> MOXeT HaxoAUTbCA AeKnapauusa HOBOM nepemeHHoﬁ.

e OnepaTopbl BBOAA-BbIBOAA << U >> MOIryT KOMOMHMPOBATbLCSA B OAHOM onepaTope B

BUAE

<< cTpoka [>> nepemeHHas] [>> nepemeHHasa] ...
Hanpumep:

<< '"Beegure umcxno:" >> REAL Number|_entered

I. 2. d. OnepaTopbl HOBTOPHOI0 NPHCBAMBAHNS M OTHPABKHU JAHHBIX
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ECnv onepaTop HayuHaeTcs € cumBona '..' (6e3 KaBblYek), TO 3TO CCbiAKa Ha JieByw
yacTb npeabiaywero onepaTopa npucBamBaHua(MAM Ha 3a0MKCMPOBAHHYW JNeBYKW YacTb
npucBaMBaHus) . COOTBETCTBEHHO, TPWU TOYKM MNOAPAA O3HAYAKT TaKyl CCbiAKY C
nocneaywuen onepaumen obpaueHns K noMw waM MeToAy obbekTa, wunuM obpaueHus K
GYHKUMM C yKa3aHHbIM OMepaHAOM B KayecTBe NepBOro napamerpa.

[ONA TaKoro NOBTOPHOIro npucBavBaHua (MW OTNPABKWU AAHHBIX) :

e He BeAeTCA noAacyeT onepaTopoB (HeT OorpaHn4yeHnA Ha KOJIM4eCTBO TaKuUX
NOBTOPHbIX ﬂpMCBaMBaHMM);

e BblpaxeHue UKCUMpyeTCAa B KayecCcTBe JIEBOM YACTU ANA MOCNeAYlWMX "MOBTOPHbIX"

NpYCBaNBAHUN
> eCNn ynoTpebsieHO B /1eBOM 4acTu 0bObMHOro onepaTopa npucBamBaHusa(a =
b, a+=b, a *= b, n 1.n.);
Hanpumep:
Text = New memo( THIS, "TEXT", "VH")

...Set_width(200) // sxBusanenTHOo Text.Set width (200)
...Set_anchor_bottom(TRUE ) // To xe urTo Text.Set anchor bottom(TRUE)

o ABNAETCS JIEBOM 4YaCTbi OObIMHOrO onepaTopa OTNpaBKM AaHHbix (a << b, a
[T << b, B ToM uyncne B cny4yae, korga onepaTtop '<<' 3ameHseT BbI30B
mMeToja Write);

Hanpumep:

Lines[] << "#!/bin/bash"”
..[]1 << '"echo run WinE"
..[1 << "wine"

> eCqin B onepaTope B LENnovyke pasbiMEHOBAHWS MOnen/MeTOA0B WUCMONb30BaH
nceesao-onepatop '...' B MO3UUMM OAMHAPHOW Touku (Hanpumep:
A.Fieldl[indexA]...Do something (params)
...Color = RED -
.. .Foo (params)
B NpuBeLEHHOM MpuMepe B ABYX MNOC/AeAHUX CTpoykax cumson '..'
3aMellaeTcs KoMnunsTopom BbipaxeHvem A.Fieldl[indexA]

L 3. Buipasicenun

IpuopureT Onepanust Pacumdposka I'pynna

1 - B3situe obpaTHoro 3Haka ApucdmeTnka (ducern), Ha

2 * /% VMHOKEHHE, JelIeHUe, OCTATOK OT BBIXOJIC YHCIIO
JeJICHNSE

3 + - CrosxeHue, BIYUTAaHUE

4 IN !IN [poBepka Ha BXOXK/ICHUE 3Ha4eHHs B |CpaBHEHHE YHCEII, CTPOK,
JIMAIa30H WK MacCHB KJIACCOB, PE3YJIbTaT

5 LIKE !LIKE CpaBHenHe CTpok 6e3 ydera peructpa [0YICBCKOE

OyKB U C Y4ETOM IIA0JIOHHBIX
cHUMBOJIOB '?' 11 '%' BO BTOpOM

ornepasye
6 < <= > >= == l= <>|Cpapuenus
7 ~ TlopaspsaHoe OTpHIIaHKE [Topa3psiiHbIE OIepanuy ¢
8 & A U, Ucknroyarommee uiu (Xor) - LEeNBIMH, PE3YJIBTAT - 1IEJI0E

nopaspsiAHbIe

o | WJIN nopaspsgHoe
10 ! Jlornueckoe HE JTornueckue onepanuu (¢
11 && Jlornueckoe 1 OyJIeBCKUMU, PE3yJIbTAT -
12 [ Jloruueckoe UJIU OyJeBckoe)

o Onepauns KOHKaATeHaUuuu CTPOK HE UMEET CEeUMa/IbHOro 3HAKa. OnepaHss
3anuchIBawTCA PALOM.

o MIpN HaNMUMU MNopa3pPsAAHbIX JIOFrMYECKUX onepauui B MoAyse B CNUCOK
MoaudpukaTopoB Mmoayns nobaensetca BITWISE.

o CMEWeHNe Mopas3pasaHbIX U apuPMETUYECKUX ONepauni B OAHOM BbipaXeHun
HeAomyCcTMmo.

o [106UTOBBIE OnEPaLMN CABUIOB PEASIUIYIOTCA C MOMOUbIO BCTPOEHHbIX (DYyHKUNI
ShiftL[eft, ShiftR/ight, Rotatel/eft, RotateR/ight - oThe/bHbie 3HaAKN
OuHapHbIX onepaumii A/ 3TOro OTCYTCTBYWT.

o JOMYCKAeTCA UCIO/b30BATH LENOYKU CPABHEHUH.
a<b<=c==1> d 3kBUBaneHTHO:
a<b&b<=c&c==1&1>d

I. 3. a. Onepanyy npoBepKH HAJTHYHS DJIEMEHTAa

onepatopsl IN # !IN MOryT MCNONb30BATbCA B BbIPpAXEHUAX:
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e /1A NPOBEPKU HaM4YUA CKANAPHOrOo 3HayeHus B maccuee (Npu 3TOM MAaCCUB MOXET
6bITh MEepemMeHHOW WM KOHCTPYKUMWeh Buaa
[ 3HayeHuel, 3HayeHue2, ..., 3HadveHue3 ])

e ONA NPOBEPKU HaIN4yma noaCTPOKM B CTpPOKe

e TaK Xe B SQL-BblpaXeHMAX MOXeT Mcnosib3oBaTbCcAa IN (Ho pns HpOTMBOHOﬂOXHOﬁ
NPOBEPKM UCNONb3yeTCcAa CUHTAKCUC SQL: NOT IN)

B C/lyyae KOHCTPYMPYEMOIrO MacCCMBA, CMUCOK 3HA4YeHWN JOMKEH CoAepxaTb TONbKO
KOHCTaHTbl. B 3TOM C/ydyae, Korga Tun TMpPOBEPAEMOro 3HAYyeHUs - CTpoKa, He
JONYCKaeTCA KOHCTPYWPOBAaTb MACCUMB M3 eAUHCTBEHHOro 3/ieMeHTa. JIMbo cnpaea AOMXHA
bbITb CTpOKA, a He MaccuB.

onepaums IN / !IN He npuMeHMMA K MNape BeWeCTBEHHOE YUCIO - BelWeCTBEHHbIN
mMaccuB (TaK Xe KaK 3anpeweHo CpaBHEHME HAa PaBEHCTBO 3HayeHuMr Tuna REAL).

L 4. Ilpouue npocmeie onepamopst

o nA BO3BpaTa M3 (YHKUMM AO OKOHYAHMS €e KOAa MCMoSib3yeTcs onepaTop
BO3BpaTa ==
o TakoW onepaTop MOXeT 3anuchlBaTbCA OTAE/NbHO NMBO C/eaoM 3a APYruM
NMPOCTbIM OMepaTopoM B TOM Xe CTpoke, 0bpa3ys MpoCcTol omnepaTop C
BbIXOZIOM M3 (YHKLUM.
Hanpuvep:

CASE R > 0 ? RESULT = R ==> ;

e INA NPUHYANTENbHOIO 3aBeplleHnUa U nNpoAosIXeHUs umkna FOR mMoryT
mcnonb3oBaTbCa onepaTtopbl BREAK 1M CONTINUE, Ans KOTOpPbIX obsizaTenbHO
YKa3blBaeTCAa nepemMeHHaa uukna, Hanpumep:

FOR x IN [1 TO 100]
do_something
CASE condition ? BREAK x;
* B umkie FOR, INFINITE Hesb3A MCMOJb30BaTb onepaTopbl CONTINUE 1 BREAK.
3aBepwUTb TAKOW UMK MOXHO TOJIbKO BbIXOAOM M3 ¢yHKuMM (onepaTop ==>) WIM B
pe3ynbTaTe cpabaTbiBaHMA UCKINYUTENbHOW CUTyauuu.

e Hannume meTKM B onepatopax BREAK / CONTINUE no3Bonsaert npPpoAOTKUTb UK
OCTaHOBUTb BHEWHUN LUK U3 Tesa BJIOKEHHOro HanpAamyw (OAHaKO HeO6XOﬂMMO
3anncatb BREAK /19 BCeX BJIOXEHHbIX LWUK/IOB 4Yepe3 3anATyl:

BREAK k, BREAK j, CONTINUE 1).

L 5. Ycnoeustii onepamop CASE

e BbipaxeHne B onepatope CASE [0/XHO MMeTb 3HayeHue 6yHEBCKOFO,
ueno4yncsiieHHoro, nepeyvyncnuMmoro “JiM CTpokKkoBoro tuna.

o BblpaxeHusa Apyrux TunoB (BelwecTBEHHbIX, CTPYKTYPHbIX WUAN OBBLEKTHbIX) He
LONMYyCKaTCA.

e 3arosloBOK BcCerja 3aBepllaeTcs 3HaKoM 7.

e B cnyvyae byneBCKOro Tuna ycC/iOBMA, HeMeAsleHHO HauyuHaeTca 610K Kopa,
KOTOPbLIA BbIMOMHAGTCA MNPU BbINOJIHEHUU YC/IOBMA. U 3a HWUM MOXET C/iefoBaTh O/I0K
ELSE (cM. Huxe).

e B OCTaNibHbIX CAyyasax, Kaxjasa BeTBb HauyMHaeTCA C MaccuBa WAW AuanasoHa
3HaYeHUn B KBaApaTHbIX CKOBKax
[MaccmB 3HaueHUn]: Koj

e B KayecTBe 3HaYeHW’ A0/IKHbl UCMONb30BATbLCA uesiovncCsieHHble, CTPOYHble WU
nepeynciinmble KOHCTaHTHbIE 3HAYeHUA (nMTepaanMe U MMeHoBaHHbIe
KOHCTaHTbI) , Tun 3HayYeHun KOTOpbIX COOTBETCTBYeT Tuny BbipaXeHUA B
3arosioeke.

e 3HAaueHMe B CNUCKEe 3HAYeHUN MOXeT OblTb OAMHOYHBLIM WMAM NPeACTaBAATb AMana3oH
3HayeHUn B Buae X TO Y, rae X U Y - KOHCTaHTbl (TONbKO ANA LEeNOYUCAEHHOro
ycnoBus) .

e [lIOBTOpEHMe 3Ha4YeHun (n nepecevyeHue Anana3oHoOB) He AonyckaeTca.

e B Cc/iydyae nepeyucaMMoro Tuna ycsoBuUA, AOJIXHbI 6bITb nepeyuncsieHol BCe 3Ha4veHuA
CcoOTBETCTBYHIWEro nepeymncsimmoro Tuna, MU He MOXET MUCNOJIb30BaTbCA BETBb
ELSE.

e Obwas BeTBb ELSE BbiNONHAETCSA (an eé HaﬂMHMM), €C/iIn HUW oAHa U3 KOHCTAaHT
He coBnana, U HMW OAHA N3 BETBEU He 6bina BbINONMHEHA.

e 00blMHO ELSE (npu ero HanuMuuu) pacnonaraetcs HauyumHas C HOBOW CTPOKW. Ho
ponyckaeTtcs pa3mewaTtb ELSE B TOM Xe CTpoke, 4YTo M CASE, eCinu BecCb
onepaTop BMecTe C 3aBepuwatwwern ';' ymewaercs B oaHy cTpoky (80 cumBonoB).
B cnyyae OAHOCTpPOYHOro CASE ... ELSE ... ; onepaTtopa, KJK4YeBoe CIOBO
ELSE AO/XHO OTAENATLCA OT npejpiayuero onepatopa (BeTsu "then") kak

MUHUMYM OAHUM npo6en0M nnu Ta6ynﬂumem;

e CUMBOJ H 3aBepuwiaeT BeCb onepatop CASE.

OnepaTtop BREAK He ucnonb3yeTca ANA 3aBepleHus BeTBU.
Mo ucnonHeHun nwbon BeTBU BCerpa nponCcxoanT BbIXOA U3 Bcero onepatopa CASE.

10
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Knaccuyeckun npuMmep - peweHne KBajpaTHOro ypaBHEHUA B obnacTu BeweCcTBEHHbIX
uuncen:

STRUCTURE {roots_sq|uare_equation} :

INT N|umber_ solutions
REAL X1|_solution
REAL X2|_solution

FUNCTION Square_eq|uation (

REAL A|_coefficient,
REAL B|_coefficient,

REAL c|_coefficient) ==> {roots_sq}

CASE A.Near(0) ? == ;
REAL d|escriminant = B * B - 4 * A * C
CASE d.Sign ? [0]: RESULT.N =1

RESULT.X1 = -B / (2 * A)
RESULT.X2 = RESULT.X1l
[1]: 4 = d.Sqgrt
RESULT.X1 = (-B - d) / (2 * A)
RESULT.X2 =

(-B +d) / (2 * A)
RESULT.N = 2 ; .

Ocobbit BapuaHT onepatopa CASE ? - 6e3 ycnoeusa Booblle, MOXeT MCMNOfb30BaTbCA
ANA nocnefoBaTeNnbHOro mnepebopa BapuvaHTOB, BbIMMCAAWWMXCA MOCAEAOBATENbHO, A0
NepBoOro BblpaxXeHUs B KBaApaTHbIX CKObKax, MojyyuBwero 3HayeHve TRUE. Mocne yero
nmMbo  BLINONHAETCH COOTBETCTByWWAs BeTBb, /nbo, ecAn WCTUHHOE YyC/IoBUE He
obHapyxeHo, To cpabaTbieaeT 610K ELSE (npu ero Haauvuum).

CMHTAKCUYEeCKM TakoW BapuaHT onepaTtopa CASE oT/M4YaeTCcA TakK xe TeMm, 4TO nocje
KaXAoro BblpaxXeHMs B KBaApaTHbIX CKOBKax 3anucbiBaeTcs 3Hak '?' (a He ABoeTouue,
KaK B Cinydasx Bblwe) .

FUNCTION Square_eq2|uation(

REAL A|_coefficient,
REAL B|_coefficient,
REAL c|_coefficient) == {roots_sq}

——————————————————————— 'sequentional version'
REAL d|escriminant = B * B - 4 * A * C
CASE ?
[A.Near(0)]? ==
[d.Near(0)]? RESULT.N =1
RESULT.X1 = -B / (2 * A)
RESULT.X2 = RESULT.X1
[d > 0] ? d=d.8qrt
RESULT.X1
RESULT . X2
RESULT.N = 2 ;

d) / (2 * n)

=(—B—
= (-B+d) / (2 * Bn)

Tak xXe, wMeeTca o0cCobbi BapuaHT onepaTtopa CASE 7?7, nNpejHa3Ha4YeHHbn ANA
MCNONb30BaHMUA B 060OWeHHbIX GYHKUMAX. MoapobHee CM. B COOTBETCTBYHWIWEM pas3jene.

L 6. Onepamopst uuxna FOR

onepaTtop umkna FOR C nepeyncneHnem >3/1eMEHTOB MacCuMBa WM AnmanasoHa 3Ha4YeHun
- 3TO eAWHCTBEHHbIMN BaPUAHT KOHTpPONUpyeMOro uukna:

FOR nepeMenHass IN wmaccuB[amanasoH] : Temo ;
nnun

FOR nepemenHass IN [mmanaBoH]: Teno ;
nnun

FOR nepemMenHass ENUM|ERATE wmeTOxn: TeyNo ;

e [lepemMeHHasa TaKoOro uukna BCceraga uMmeeT Tun, cosnaﬂammmﬁ C TUNOM >3J1eMeHTOB
nepe4yncinaemMoro maccuBa.

e B C/lyyae AmanasoHa 3HadyeHun 6e3 mMaccuBa, TUM MEPEMEHHOW - Lenoe Yucio;
o Takas nepeMeHHas:

o He TpebyeT aeknapauuu.

o He TpebyeT AJIMHHOrO CUMHOHMMA.

> He MOXeT WMCMoNb30BaTbCA BHE UMK/IA, KPOMe KaKk B APYroM uukie FOR

o Mcnonb3yeTca KaK MeTKa onepatopoB BREAK uMsa 1 CONTINUE wumsa.
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e MlepeMeHHass umkna FOR C Amana3oHOM 3HayeHun (He Ha OCHOBE MAcCMBa) He
MOXeT ObiTb M3MeHeHa B Tesie UMKna.

e B C/lyyae mMaccuMBa C MyCTbiM AMANA30HOM B LUUKJIE MEPEUYUCATCA BCE 3JIeMEHTb C
mHaekca 0 ao mHaekca * (MHAEKC Mnoc/lefHero 3JjieMeHTa B MaccuBe).

o [I11 U3MEHEeHUS TpaHul, NepedynuciieHus U Hanpas/eHUs nepedyucieHvs crieayeT SIBHO
yKa3aTb Auvana3oH Anbo B MHAEKCHOW 4acTu MaccuBa, nuMbo MCNoNb30BaTh
KOHCTPYMpPYEMbIA C MOMOLibI0 AMana3oHa MacCuB uenbix B topme [X TO Y] unwn
[Y DOWNTO X], rae X U Y - LEN0YUC/IEeHHble BbIpAXEHUS .

e B Ccnyyae uukna no maccuBy, K nepemeHHoﬁ uuKna npuMmeHuMa ﬂCEBﬂ,O—(DyHKLLI/Iﬂ
INDEX, BO3Bpalawwas Le/IOYUC/IEHHbIN UHAEKC 3/1eMeHTa B MaccuBe.

e [paHUUbl NepeyncsieHns WHAEeKCOB BbIMMCAANTCA A0 Havana uuKaa, U U3MeHeHue
pa3mepa AMHAMMYECKOrOo MacCuBa B npouecce paboThl UMKIA He BAUAWT Ha
nopsAAOK MPOCMOTPA MHAEKCOB. OTO MOXeT MPUBOAUTbL K BbIXOALY WHAEKCa 3a
rpaHvubl MaccuBa, B pe3y/ibTaTe Yero nepeMeHHas uukna byaeTt nonyyaTb
3HavyeHue NONE.

e 18 BapuvaHTa FOR X ENUM y : ... ; Yy AO/XKeH ObiTb BbI3OBOM nwboro mertopa,
BO3Bpawawwero byneBckoe 3HAYEHWE W He MMEKWero napaMmeTpoB. DTOT MeTOo
LO/KEH BepHyTb TRUE A/ NMpekpaweHus uukaa, U BbI3bIBAETCS Nepej Kaxaon
uTepaumen. OAHAKO, MepeMeHHas uuKia npu 3TOM BCerja OTCYMTHIBAET 3HAYeHUs
oT 0 A0 MAaKCUMaNbHOIrO 3HA4YeHUs, U eC/IM 3Ta MaKCMMasibHas BeNYnHA
npeBbllleHA, UMK MpekpawaeTcsa. MNpeAenbHOe 3HAYEeHME MO YMOSYAHUKW PABHO
1_000_000. Ho mMoxXeT ObITb M3MEHEHO ABHO:

FOR X ENUM(MAX 1000) method : ... ;

Ana opraHu3auunm HEeKOHTpOJIMpyemoro beckoHeyHoro UnKna wucnonb3syeTca 67104 HbIN
onepatop
FOR, INFIINITE : Tejo umukjia ;

e UMkn FOR, INFINITE MOxeT ObiTb 3aBepwéH TONbKO OMepaTopoM BbIXOAA W3
DYyHKUMK ==

e OnepaTtopbl BREAK Y CONTINUE He UCMOJb3yKHTCH.

e Krnacc, B KOTOpPOM BCTpeyaeTcs UMKA FOR, INFINITE, Jo/ixeH OblTb OTMeyeH
Mapkepom INFINITIVE.

NepemMeHHas UMKNa, e€C/W OHa LenoyncsieHHas, MoxeT (Kak W nwbas LenoyncineHHas
nepemMeHHas) nonyyaTb aTpubyT INDEXING Tun wav INDEXING (CNUCOK, TUNOB). CM.
noapobHee B rnaBe, MOCBAWEHHOW KOHTPO/ TWUMOB MHAEKCUPYEMbIX MaCCUMBOB.

B cnyvyae 3aBepweHus 6noka onepaTtopa FOR onepaTopoM Bbixosa M3 6noka (BREAK),
¢MHanbHaA nocnefoBaTeNbHOCTbL onepaTopoB (Mocsie nocsieaHero onepatopa CONTINUE B
3TOM UMKNEe) MOXeT 6bITb OTAeneHa ChneuManbHeiM onepaTopoM DONE. Hanpumep:

FOR a IN A[] :
CASE !a.satisfying_conditions ? CONTINUE a ;
DONE // WCKOMbIM 3JIeMeHT HanpaeH
a.do_something
do_something_more
BREAK a ;

OnepaTtop DONE yMeHbllaeT YypPOBEHb BJIOKEHHOCTU 6104HbIX onepaTopoB (Kak ecnu Obl
6nok onepaTtopa FOR yxe 3aBepuwncs) .

L. 6. a. O BO3MOKHOCTH IPHCBAMBAHUS 3HAYEHNI IepeMeHHbIM IMKJIA:

o EC/IY MepemMeHHas UMKNa WM3MEeHseTCs B Auana3oHe 3HayeHus (MaccuB He
nepeyncnseTcs), NpucCBaMBaHWe APYroro 3HAYeHUs NepeMeHHON 3anpelweHo B
umkne;

e B Cny4yae, Koraga nepemeHHasa uUUKna np06eraeT BCeé UIMNM 4YaCTb 3J/1IeMeHTOB
mMaccuea (Hanpumep, CTPOKOBOrO, LENOYUCIEHHOrO U APYrUX TUMNOB, Kpome
CTPYKTYp) - NpuUCBaMBaHME HOBOIrO 3HAYEHUS U3MEHSIeT 3TY MNEepPeMeHHYl, HO He
M3MeHsieT COOTBETCTBYWWUA 3/1eMEHT MaccuMBa. Hanpumep:

FOR s IN Strings_array[]:
s = s.Trim
... work with trimmed String_array[s.INDEX] ...

e B C/lyyae MaccuMBa CTPYKTyp, NepeMeHHas uuKia SBASETCS MaKpoCOoM,
obecneumBawmUm AOCTYN K TeKylleMy 3/1eMeHTY MaccuBa. COOTBETCTBEHHO,
M3MEHEeHWe nosen, WUnM npucBaMBaHMe HOBOIMO 3HAYEHUS ITOM MEepPeMeHHOW MeHseT
cooTBeTCcTBYylWMe (MAM BCe) MoMA TeKyllero 3JieMeHTa MacCuBa;

o B nibom cnyyae, U3MEHeHWe MNepemMeHHOW UMKIa He BAuAeT Ha obpaweHue K
nceBao-0yHKUMM MepeMeHHas.INDEX - oHa Bcerja BO3BpawWaeT Leno4YnCeHHbIN
nHaekc Tekyuwero (npoberaemoro B UMK/JE) 3/ieMeHTa B MacCuBa.

I. 7. bnox onepamopoe PUSH
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NpeaHa3HayeH ANA rapaHTUPOBAHHOIO COXPaHeHUsA HeKOTOpOﬁ nepemeHHoﬁ nnu nona
C OoAHOBpeMeHHbIM npucBamBaHmem emy HOBOIMO 3Ha4YeHUMA Ha BpPeMA BbIMOIHEHUA 6ﬂ0Ka, C
nocneaywouum rapaHTUpoBaHHbIM BOCCTAHOBJ/iIeHMEM 3HayeHus 3Tow nepemeHHoﬁ nnn nona
MO OKOHYaHMU UCNONHeHUs 6noka. Jinbo pana BbI3OBA CNeuMasbHOro PUSH-meTOAQ, C
06Aa3aTesnbHbIM BbI3OBOM COOTBeTCTBYyWUEro emy POP-mMeTOoAa MNpu BbIXoje U3 6noka PUSH.

BoccTaHaBnuBawlme AencTBuA rapaHTUPYKWTCA B TOM 4Yucne:

o MpY BbINOJIHEHUM NPUHYAUTENBHOIO BbiXoAa M3 610Ka M3-3a cpabaTbiBaHuA
onepaTtopoB BREAK, CONTINUE

e Mpy BbIXOAE U3 (QYHKLMM OMepaTopoM BO3BpaTa ==

e MNPV BO3HMKHOBEHUU WCKWYUTENbHON cuTyauuu (Hanpumep, No npepbiBaHUIO
ONUTENbHOW onepauunm Unv onepauuu, Bbi3BABWEN CAMWKOM FybOKyw pekypcuio
BbISOBOB (YHKLUW)

CUMHTaKCUC:

PUSH nepeMeHHasi = BBHpPAaXeHue : TeJo ;
nnun

PUSH mnepeMeHHast : TeJjo ;
nnu

PUSH MeTox (nmapaMeTps) : TeJjlo ;

e Ha BXoae B Takow OJIOK 3HayeHue nepemeHHoﬁ coxpaHAaeTcAa (Hanpmmep, B
NOKaJibHOM CTeKke, WIn B JIOKaJIbHOM AWMHaAMU4YeCKOM MaCCMBe).

e Mocne yero en npuceamBaeTCa HOBOe 3HaveHune(ecnu yKa3aHo).

o MpU AOCTUXEHUM 3aBepuwaller Ckobku Hnoka (NbbiM cnocobom, Aaxe aBapPUMHBIM) ,
BOCCTAHAB/IMBAETCSA MNpexHee 3HAYeHue MnepemMeHHON.

¢ B KayecTBe nepemeHHoﬁ MOXeT ObITb CcKandapHaa nepeMmeHHas nwboro npocToro wumu
06BbEeKTHOIro Thna, WAnM 3J1eMeHT MacCcCuBa.

B onepaTtope PUSH MOXeT ObiTb Bbi3BaH ChNeLManbHbA METOA, WMEWUA MOAUPUKATOP
POP(MeTOA2). MO OKOHYaHWM Takoro 6noka PUSH, rapaHTUPOBAHHO Bbi3biBAETCH
yKa3aHHbIi B CKObkax MoputmkaTopa POP 3akpbiBawwui MeToa2 (OH He [AONKEH WUMeTb
napamMeTpoB, M He MOXeT ObiTb Bbi3BaH ApyruMm cnocobom). MeTon C MoaupukaTopoMm POP
(OTKpbiBAWMIA) TaK Xe He MOXeT Bbi3blBaTbCA HAaNpsAMyKw, KPOME WCMO/b30BaHUA €ro B
onepaTtope PUSH.

Hanpumep:

PUSH db.Transaction
// some database operations
db.Commit

I. 8. bnox onepamopos DEBUG

NpeaHasHayeH A/ BPEMEHHOW WHbEKUMM KoAad, KOoTopbii TpebyeTca TONbKO AN
uenen OTNAaAKU. BHYTpu >3Toro 610Ka He BeAETCA MOACYET U  KOHTPO/Ib YPOBHEW
B/IOKEHHOCTU 6/I0KOB. KOMMMASATOP BCeraa BbLAAET MpefyrnpexieHne O HaMuUM TaKUx
6nokoB C Tem, u4TObb nporpaMMmucT He 3abbn  yaaauTb uMx u3  koaa (uau
3aKOMMEHTMPOBATb) MO OKOHYAHUWU OTNAAKM.

BHYTPM OTNAAOYHbIX 6/10KOB MOryT ObiTb AEKNAPUPOBAHbI JIOKa/bHbIE MEepeMeHHble, HO
MCNOMIb30BaTb WX MOXHO TO/SIbKO ONATb Xe BHYTPWM OTNAAOYHbIX 610KOB (XOTA U He
06s3aTeflbHO TO/IbKO B TOM 6/10Ke, B KOTOPOM OHM AeKnapupylTcs).

DEBUG
TeJyo ;

Ecnu  ana ﬂpaBMﬂbHOﬁ KoMnunsumMm 6n0koB  DEBUG Tpe6ymTca AONOJIHUTE/bHbIe
Knaccbl, OTCYyTCTBykWlWKMe B OCHOBHOM CHNMUCKe WUMNOpTa, pekKoMeHAyeTCA WUCNOoNb30BaThb
onepatop IMPORT CO cneuuanbHbiM MoaudukaTopom DEBUG.

Ina onepaTtopa DEBUG:

e HE YUYMTHLIBAWTCA YPOBHM BJIOKEHHOCTM KOAA: KOMMWASTOP He BblaaeT
npeaynpexaeHni uam ownmbok no MOBOAY Ype3MepHO 6O0NblOoK BAOXEHHOCTU Camoro
onepaTtopa DEBUG WAW BNOXEHHbIX B Hero 6/104HbIX OMNEpPaTOpPOB;

e paspelwaeTcs OnyckaTb ABOeTouue:
DEBUG count_passes += 1 ;

e eCnu nepBbit onepatop B 610ke DEBUG - 3TO BbiBOA B KOHCO/b CTPOKW, U MepBoe
BblIBOAMMOE€ 3HayeHue - CTpOHHHﬁ nuTepan, TO MOXHO ONYCTUTb CUMBOT <<
DEBUG: "test!"#NL ;
DEBUG "another test" ;

I 9. bnox onepamopoe SILENT
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NpeaHa3sHayeH Aansa npepoTepauleHna Bblaa4un KOMNMUAATOPOM npenynpemneHMﬁ B
HEeKOTOpOoM Yy4yacTKe Koja. Hanpumep, npeaynpexaeHun o HaANNYUU OTNALOYHBIX 610K0B
DEBUG:

SILENT:

DEBUG
TeJyo ;

L 10. baox onepamopos LIMIT

NpeaHa3HayeH As9 OrpaHMYeHUs BPEMEHU BbINOJIHEHUS HEKOTOpPOoro Koja:

LIMIT TIME(n) MSEC:
Teno 6iyoka

BapuaHTbl 3arosioBka:

e LIMIT TIME(n) units: ... ;
orpaHuYyeHMe Mo BPEMEHWU BbIMNOJIHEHUA. 34eCb units - 3To uaeHTUdMKaTop,
3a/a0lUA eAVHULb M3MepeHUs BpemeHu B ckobkax (n - apobHoe umcioBoe
BblpaxeHue) :

o MSEC || MILLISECONDS - MWIUCEKYHAbI,
> SEC|ONDS - CeKyHApl,

o MIN|UTES - MUHYTHI,

c HOURS - yacsl,

o DAYS - [AHu;

¢ LIMIT FUN|CTIONS(n) : ... ;
orpaHn4vyeHne no 4unciay Bbl3BAHHbIX (pyHKLLI/II\/’I;

e LIMIT LOOPS(n) : ... ;
orpaHuyeHve Mo YUCAy UTepauumn LUMKIOB;

NPOBEPKN Ha BO3MOXHOE MpeBbllleHWEe 3aAAHHBIX OFPaHUYEHWUA NPOU3BOAATCA 06bIMHO 1
pa3 Ha Kaxaoh u3 65535 wuTepauui UMKIOB, BbLINOJHEHHBIX B Koje AL-IV. [03ToMy
¢VMHanbHOe npeBbllleHVe BpeMeHu WAM APYroro 3a4aHHOro napameTpa MOXeT npesblwaTb
3ajaHHOEe Ha 3TW camble 64K MTepauui UMKIIOB, BbIMOSHMBLMXCA MeXAY MPOBEPKaMMU.

B C/lyyae npeBblueHUs 3aA4aHHOMO OrpaHUMYEeHUs BLINOJIHEHME KOoZa B npejenax 6noka
npekpawaeTcs, W BbiMOSHEHWE MPOAOIKAETCA CO ClieAykwero 3a 650kom onepaTtopa. Mpu
3TOM, €C/IM BbINOJIHAMIMCb Kakue-To 6710KM PUSH, TO OHWM FapaHTMPOBAHHOIMO 3aBepWawnTCs
COOTBETCTBYWIWEA WM  onepaumeir POP  (Hanpumep, BOCCTAHOB/EHVWEM  3HauyeHus
nepeMeHHoun) .

L 11. Onepamop LIKE

(He nyTaTb C onepaumeit LIKE B BbipaxeHumn!)

NpeaHa3HayeH ana BCTaBKMU paHee HanMcaHHOro Koaa B HOBOW no3nunn.
BCTaBNAEMbIn KOA AONIKEH ObiTb pacnonoxeH Mexay AByMA 6104HbIMK KOMMeHTapuamun (Ha
OAHOM YypOBHe BJIOXEHHOCTU) . MeTkKa nepsoro 6no4yHoro KOMMeHTapusa (B COBOKYMNHOCTU C
nMeHem ¢yHKuMM) ncnonb3yeTca AnAa YyKa3aHua TOoro, Kakon MMeHHO 650K Kojaa cnepyet
NOBTOPUTb.

MmewTCAa npaBuna:

e WUcnonb3yembin 610K AonXeH 6biITb nomeveH MoaupukaTopom REUSED.

e ECnu BCTaBnsetTca 610k u3 agpyron dyHkuum, nocne LIKE 3anucbiBaeTcs WMs 3TOWU
DYHKUMUN .

e flanee cnepyeT MyJibTU-TouMe (MHOXECTBO TOYEK, KOJIMYECTBO KOTOPbIX He
OrpaHMYMBaAEeTCs, HO He MeHee TpEéx), MNocsie 4Yero 3anuchiBaeTca MeTKa
BCcTasnsiemoro 6noka koga (B anocTpothax - Kak M B Koge).

» BO3MOXHa BCTaBKa TOJIbKO KOAA U3 CBOEro knacca.
e BCTaBNsieMbin KOJA, AO/KEH ObiTb pacnosiokeH Bbille MO TEKCTY.
e CaMm BCTaB/sfEeMbIl KOJA He JONXeH CoAepxaTb onepaTopoB LIKE.

e BCTaBKa NpoucxoauT "Kak ecTb", KOHTPO/Nb CUHTAKCMCA M CEMAHTUKU MPOUCXOAUT
TONbKO MpU KOMNUAAUUKM onepaTopa LIKE, no3ToMmMy crefyeT He A0nycKaTb
LybnvpoBaHua Aeknapauui, UMEH MEpPeMEeHHbIX, MNepeMeHHbIX UMKIoB (BO M3bexaHue
ownboK KoMmnunauun) .

e KOJIMYECTBO MOBTOPHbIX MCMOSb30BAHUM B onepaTopaxXx LIKE OAHOro MCMNOJib3yemMoro
6710Ka KOAA HUKAK He OrpaHuWyMBaeTcCs.

e Ha BpemMs BCTaBKM KOAa CYETYMK BJIOXEHHOCTU 6/0KOB cbpacbiBaeTCcAa B HOJMb
(T.e. npobnem co cavwkoM 60MbWON BNOXEHHOCTb 6/10KOB CASE/FOR He bypeT,
Jaxe eCc/M CyMMapHbli YpOBEHb BJIOXEHHOCTW MPEBLICUT AOMNYCTUMble TPU YPOBHA) .

Nnpumep:
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——————————————————————————— 'find a dot'

pos = s.Find(".")

CASE pos < 0 ? pos = s.Len ;
——————————————————————————————— 'end of find'

LIKE ............. 'find a dot' // place in the same function
or
LIKE Methodl ..... 'find a dot' // place in another function

[ONONHUTENbHO, MNpWM  WUCNONb30BaHMM onepatopa LIKE, MOXHO BbIMOMHWUTbL  3aMeHbl HEKOTOPbIX
(parMeHTOB Koaa:

LIKE [method]....... 'label’', BUT (o6pasenl ==> samenal) [*N1l] [, (ob6pasen2 ==> samena2) [*N2] ]

CNMCKM 3aMeH 3ak/io4yawTcs B CKOBKM M nepeuyncnsnTcs 4epe3 3anATyw. 3ameHa JONXHA WUMeETb
MHOXMTeNnb B (GopMe * YUCno nocie CKOBKM, ecnum Takux 3aMeH HecCcKonbKo (YMC/IO 3aMeH [A0JIXHO
COOTBETCTBOBATh KOMMYECTBY YKa3aHHbIX 00pa3uoB /AnA 3aMeHbl, MHOXWTENb MOXHO ONyCTWUTb, TO/NbKO
ecnn Takoh obpasel eaMHCTBEHHbIN

BCe 3aMeHbl BbINOJIHAKTCA HENoCpeACTBEHHO nepej Komnuasuuven onepatopa LIKE, Ha y4yacTke Koaa,
KOTOpLI NOACTaBAAETCA BMeCTO LIKE.

N obpasel, UM CTpoKa, HA KOTOPYW OH 3aMeHAeTCA, MoxeT O6biTb 3aknyeH (MAM He 3aK/yeH) B
anocTpotbl. TONbKO CTpPOKa CnpaBa OT 3HaKa ==> MOXeT b6biTb nycTon, obpasel [AONXeH COAepXaTb XOTA
6bl OAUH CuMBON.

M, noxanyucta, MOMHUTE:

e Jlyywe wmcnonb3oBatb LIKE ......... 'uma', yewm NPpoOCTO KOMMPOBATb KOA.

e HO Jlyywe BbLIHOCUTb ObOWMIN KOA B OTAENbHYH (YHKUMIO, €CM 3TO BO3MOXHO
(Hexenn nucnonb3oBaTb LIKE).

MosToMy He 3/0ynoTpebnsanTe Mcnonb3oBaHueM LIKE 6e3 HeobxoaumocTu.

L 12. Onepamop REVERT

NpeaHasHayeH ANA  BCTAaBKM paHee HAMMCAHHOMO Koja B HOBOW no3uvuuuM C
nepeBopayMBaHMEM HaAMpasBAeHWA MpPUCBaMBaHUA. [lepeBOpayYMBaeMbii KOA [AOJIXeH 6biTb
pacnonoxeH Mmexay ABYMA 67104YHbIMM KOMMEHTapusMu (Ha OAHOM YPOBHE BJIOXEHHOCTK) .
MeTka nepesoro 6n04HOro KommeHTapuss (B COBOKYMHOCTM C  MMeHeM  (YHKLUKW)
MCNONb3YyeTCA ANA YKa3aHuWs TOro, KakoW MMeHHO 670K Koja creayeT MOBTOPUTH.

WUMeloTCA npasuia:

e WUcnonb3yembin 610K AonXeH 6biITb noMmeveH MoaupukaTopom REUSED.

e ECcnu BCTaBnsetTca 610k u3 apyron dyHkuum, nocne REVERT 3anucbiBaeTcsa ums
3TON QYHKUUM.

e lanee cneayeT MynbTu-TouMe (MHOXECTBO TOYEK, KOJIMYECTBO KOTOPLIX He
OrpaHMUYMBAETCA- HO He MeHee Tpéx), MOC/e 4Yero 3anuchiBaeTcsa MeTKa
BCTaBnsiemoro 6so0ka koaa.

e BO3MOXHA BCTaBKa TONbKO KOAA M3 CBOEro KJjacca.
e BCTaB/AAEMbIA KOJ [AO/KEH ObiTb PACMO/IOXEH Bbllle MO TEKCTY.

e CaM BCTaB/AEMbIA KOJ MOXET COAEepXaTb TOMbKO OMNepaTopbl NPUCBAMBAHUA, MPUYEM
neBas M npaBas CTOPOHA AO0JIKHbI AOMYCKATb nepeBopayvmMBaHue (xoTs Obl
nepexoioM K WCNOMb30BaHWI CETTEpPOB M FeTTepoB) .

e EC/IM BCTaBNAETCA KOA4 U3 ApPYroro MeToja, OH He [O/KEeH MCNosb30BaTb
obpaleHnin K foKaNbHbIM MepeMeHHbM (M napameTpam) .

e KonmyecTtBo onepatopoB REVERT Ana OoAHOMO MCMNoOJsib3yemoro 6n10ka Koja HWUKaK He
orpaHn4ymnBaeTCA.

Npumep:

———————————————— 'save form coordinates '

config.Set i("Left", Left)

config.Set i("Top", Top)

config.Set i("Width", Width)

config.Set i("Left", Height)
——————————————————————————————— 'end of save'

REVERT ............. 'save form coordinates'
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ll. lepemMeHHbIe, KOHCTAHTDbI U TUNDI
AAHHbIX

I 1. llpocmsie munst OGHHBIX

II. 1. a. BerpoeHHBIE MPOCTLIE THNBI JAHHBIX

NpocTele (BCTpPOEHHbIe) TUMbl AaHHbIX (KOTOpble He MOryT 6bITb mepeonpeaesieHsbl) :

* BOOL- byneBckui Tun, 3HayeHus TRUE u FALSE.

e BYTE - 6anTtoBbit Tun, 3HayeHus oT 0 ao 255 (ucnonb3oBaHue 6amToBOro TMna B
knacce TpebyeT apobaBnenusa moaudukaTopa BYTES B 3aro/ioBKe Kjaacca).

e INT|EGER - uenoyucneHHbin Tun (0bblMHOM TOYHOCTU) .
e REAL - BelleCTBEHHbIN TuM.

e STR|ING -CTPOKOBbIN TwUM.

Ana TUNOB JaHHbLIX Pa3pAAHOCTb He 3anaéTcA.

e NA nepemMeHHbIX 6a30BbIX TUMOB BCErAa WUCMNONb3yeTCs paspsgHOCTb, KOTOPYH
onpenenseT pa3paboTumk komnunaTopa (MNM pa3paboTyumk 3ajaeT ee Ha YpOBHe
npoeKkTa, ec/ KOMOUAATOP AOMNYyCKAeT TaKylw BO3MOXHOCTH).

Npn ncnosib30BaHun 6antoBoro Tuna B Knacce, OH AO0NXeH 6bITb NOMeYeH B 3arosioBke
MoAMDUKATOPOM BYTES, M He MOXeT MapKupoBaTbCA KaK SAFE.

I1. 1. b. 3anuch KOHCTAHT 0230BbIX THIIOB JAHHBIX
e Llesible KOHCTaHTbl B AecATuyHou cucteme: [-|+]<0...9_>...
1_345 = 1345
(noaYepkuBaHNa UrHOPUPYITCA W MOTYT UCMONb30BAaTbLCA AAS pasAeneHus rpynn
paspsaoB) .

e B ABOMYHOW CUCTeMe:
0b_0100_1010_0011_1001
(PerucTtp 6ykBbl, onpejensiwilell OCHOBAHME CUCTEMbl CUMUC/IEHMSA, HE YUYUTbIBAETCS:
B=b, X=X, Kpome cjiy4yass BOCbMEPUYHON CUCTEMbI)

e B WecTHaauaTepuyHon cucteme(x=X):
OXF2EA_d44a

e B BOCbMepuyHOU cucTeme(Tonbko manas byksa 'o'):
00_7_342_001

o BeuwecTtBeHHble KOHCTaHTb: {0...9}.{0...9}[e[+]|-1{0...9}]
(e=E). Hanpumep:
-2.73e3
11_E-04

Llanoz

a2 0
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e CTpOKOBble KOHCTaHTbl: "{cuMmBon kpome "}"
rae cumBon - wboM neyaTHbI 3HAK wMnu npoben,
[IBOVHbIE KaBbl4KM B CTPOKE He 3anuchiBawTCsA, ANA UX 3anucu Heobxoammo
MCNONb30BaTh CUMBOJIbHYID KOHCTaHTY #QU). Hanpumep:
#QU "Bror TexcT ZakaOYeH B LBOMHEIE KaBHUYKu" #QU

e /IMeeTCs HeCKOJIbKO MMEHOBAHHbIX CUMBOJIbHbIX KOHCTAHT, KOTOpble 3anuchiBalTCS B
thopme #UMA :

o #NL - HoBasa cTpoka (obbuHO 3TO ABa cumBona #CR #LF, c komamu 13 u
10, COOTBETCTBEHHO);

o #CR - Bo3BpaT kapeTku (koz 13);

o #LF - nepeBoj kapeTku (kog 10);

o #BK - 3aboin oaHoro cumBona (kog 8);

o #TAB - Tabynauua (koa 9);

o #SP - npoben (kop 32);

o #BELL - ryaok (koa 7);

o #QU - ABoMHaa Kasbiuka (Kon 34);

o #ESC - creuuanbHbii cumMBON ESCAPE (kKop 27);

e Tak Xe, BCerga CUMBON MOXeT ObiTb 3akoaMpoBaH B dopme #uenoe, Hanpumep, #32
unu #0x20 3KBMBANEHTHbl OAuMHOYHOMY npobeny (" ", wnu #SP);

o 11 KOHKATEHaLUN CUMBOJIbHbIX M CTPOYHbIX KOHCTAHT W MepeMeHHbIX Kakon-nubo
CYMBOJT onepaunun He UCnosib3yeTcs.
Hanpumep:
"SroT TekcT BaBepumaeTcs Bo3BpaToM kaperknu" #CR

e EC/IM CTPOKA HayMHaeTCs CMMBOJIOM ABOMHOW KaBbluKWM, TO 3Ta CTpoKa cuYMTaeTcs
npojonxXeHneM npezblaywen. T.e. ANA 3aNUCU AJUHHBIX CTPOYHBIX KOHCTAHT, He
BMelanmMxca B OAHY CTPOKY, AOCTATOYHO pa3buTb CTpoKy B NwboM mMecTe wu
3anuMcaTb NpoJOnXeHWe B CJlieAywlen CTpoke. Mpumep:
"9mo ouweHB guMHHasS cTpoka. HacTosnepxo AOAMHHAaSA, YTO
"OHa He MoxeT OHTE BanucaHa B OBHOM CTpoke kogja.'"

"

e ECNM nepej, Haya/oM CTPOKOBOW KOHCTaHThl 3anMcaH cumBon @, To Ans BcCex
NoCNeAyWMX KOHKATeHaUU C NocneAywouMMu CTPOKOBbLIMU KOHCTAHTaMU U
nepeMeHHbIMM, MPU NepeHoCce BbipaXeHUAa Ha cneapywilylo CTPOKY, BCe CUMBOJIbI
nepeHoca CTPOKM #NL CTAHOBATCA 4YaCTbl KOHCTAHTHI. Hanpumep:

@"8Ta KOHCTaHTa COCTOMT M3 TPEX CTPOK: mnepmas, '
"Bropas, "
"m Tperes"

» CumBon @@ nepepj CTquHOﬁ KOHCTaHTON OTMeHseT AeWCTBME cumBona @ - o KOHLA
KOHKaTeHauun uwan o cnejywuero cmMmeoia @

e B KayecTBe NPOAO/IKEHUA CUMBOJIbHOM KOHCTaHTbl B OTAENbHOM CTPOKE KOAA MOXEeT
ncnonb3oBaTbca nutepan '"TekcT'' (OrpaHMYEHHbI YABOEHHbIM CUMBOJIOM
anocTpoha) . Takom NAUTepan MOXeT COAepXaTb Jiobble CMMBOJIbI, KpoOMe YABOEHHOro
anocTtpoha (B TOM 4YucC/ie ABOMHbIE KaBblYKM W OAMHAPHbIE anocTpodbl)

CrporcEas
EOHCTEZETA

II. 1. c. llepeuncienus

nepeqmcnmmuﬁ TUN AQAHHBLIX onpejaenaeT Habop MMeHOBaHHBIX KOHCTAHT. Cam Ha6op Tak
Xe uMmeHyeTCa Ana Toro, 4TObObl HA HEro MOXHO ObNO CCbiNaTbCA.

e B AeKknapauum nepeyncneHusa 3JIEMEHTbl NepevyncieHns 3anmcbiBalTCA 4vepe3 3andaTylo.
dopmMa Aeknapauun:
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ENUM {names|_of enumeration} : values

(Touka 3aBepwaeT Aeknapauuio) .

e VM TUMA MepeyncneHus 3akvaeTcs B GUIypHble CKOBKM M HauMHaeTcs CoO
CTPOYHOW OYKBbI.

e /AMEHA 3/11eMEeHTOB MnepevyuncaeHnsa 3ak/w4awTcsa B aﬂOCTpO@H.

e UMEH ANA 3NeMeHTa MOXeT ObiTb HECKONbKO, KpPaTKOe MMS M OCTATOK MOJIHOrO WMEHU
paspenswTcsa cumBosiom | '.

e MMeHa [AONXHbl BbITb YHMKANbHbI B npegenax knacca (cpeay Bcex nepedymcieHuin
Knacca) .

ENUM {color|s of traffic light}
'R|ED COLOR', -
"Y|ELLOW COLOR',

'G| REEN_COLOR'

onepauuMu Haj 3HAYEHUAMU NepeyYUCInUMbIX TUMNOB AAHHBIX:

o MepeMeHHON C TUMOM, CO3AaHHbIM onepaTopoM ENUMERATION, HeNnb3s MPUCBOUTH
YMC/IOBOE 3HAYEHME WM 3HAYEeHUEe U3 YYXOro MepevymncieHus .

o NONE-3HayeHMeM nepeyncinumMoro Tuna cyMTaeTCsa nepBoe 3HavyeHue (COOTBETCTBYeT
(hM3n4eCKoMy HyNl BO BHYTpPeHHeM npejcTaB/ieHun) .

o 3HaueHune nepemMeHHon (UAM KOHCTAHTbl, WAM BbIPAXEHMA) TAKOro TuMa MOXET ObiTb
npeobpa3oBaHoO B LENOYMCIIEHHOE: BCTPOEHHas GyHkuusa Int.

« ObpaTHoe npeobpa3oBaHMe YMCIOBOrO 3HAYeHUS B TUM MEPEUYUCSIEHUs He
npeaycmoTpeHo (KpoMme Kak C Momolybld COBCTBEHHOW (YHKUMM, B KOTOPOM
BbINOSIHAETCA Takoe npeobpa3oBaHve, Hanpumep, onepatopom CASE) .

e BCTpoeHHas ¢yHKuMﬂ Name BoO3BpawaeT MUMA 3J1IeMeHTa NOo ero 3HayeHuw. B KavyecTBe
MMEeHN BO3BpallaeTCA nepsoe UMA KOHCTAHTHI (C aﬂOCTpO¢aMM).

fepeyncneHne MOXeT MUCMNOoNb30BaTbCA KaAK AMana3oH UHAEKCOB ¢MKCMpOBaHHOFO MacCcCuBa
npun ero pgexknapauumu:
STR LName|s_of lights[{color}]

B 3TOM cnyvyae B KayecTBe UHAEeKCOB 3TOoro MacCcuBa MOryT Mncnoab30BaTbCA
nepemMeHHble U KOHCTAHTbl COOTBETCTBYWWEro nepeyvyncneHua:
LName[ 'R'] = "Red color"”

JneMeHTbl NepeynuciieHUss CUYMTATCA HeynopsiAoYeHHbIMU, W He MOryT CpaBHMBAThLCA
onepauuamMM <, <=, >, >= (NPUMEHUMbl CpaBHEHUS == K !=). N3 >31eMeHTOB NepeynucsieHus
MOXeT 6bITb CHOPMMPOBAH KOHCTAHTHLIM MAacCMB, W AN Napbl 3/IeMEHT - MacCUMB 3/1eMEHTOB
ponycTtuma onepauua IN (u 1IN):

CASEA IN [ 'R', 'Y'] ? ... ;

B cny4yae KOHG/IMKTA UMEH NepeyucinMbiX 3JIEMEHTOB, OHM 0653aHbl KBAUPUUMPOBATLCA
MMEeHeM nepeyncneHns B thopme:

{enumeration_name} . 'ENUMERATION_ITEM'.

B C/yyae COBMNaAeHUs WMMEH cCaMuUX nepedvucneHui, B KBaMOUKALMIO AOJSIXKEH BKJOYATbCA
K/lacC, W3 KOTOPOro 3TO MepeyvyncieHne POAOM:

{Class_name}. {enumeration_name}."'ENUMERATION_ITEM'.

Mpu ncnonb3oBaHMM B onepaTtope CASE BblpaxeHUs Tuna nepeyvyncineHus:

e 3anpeuwaeTcs wMcrnosb3oBaTb BeTBb ELSE,
e JOJIXHbI ObITb MCMONb30BaHbl (MepeynciieHbl) BCe KOHCTaHTHI,

e B OJIHOM BETBW MOXET WMCNONb30BaTbCA 60fiee OAHOW KOHCTaHThI:
CASE Greek ?
['ALPHA', 'BETHA']:
['GAMMA', 'DELTA']:
['EPSIILON']: ...
['DZETHA', 'ETHA', 'TETHA', 'IOTHA', 'KAPPA']:

’

Il 2. Ilepemennsie, Maccuest
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II. 2. a. Jlekjgapanus nepeMeHHbIX

[leknapauusa mnepeMeHHOW HAuyMHAETCHA C YyKa3aHus ee Tuna JaHHbix B {purypHbix}
cKkobkax (MAM oAHOro M3 3ape3epBMPOBaAHHLIX MMEH TWUNOB BOOL, BYTE, INT, REAL, STR).

o Mpu obbABNEHUN 106aNbHOM UM NIOKAJIbHOW MEepeMeHHOM €€ MOSIHOe WUMS AOJIXHO
ObITb AZIMHOW He MeHee 8 CUMBOJIOB.
o UCKJIMYEHUA
1. llepemeHHble UMKIIOB FOR MOIrYT UMETb TOJbKO KPATKUI BapUaHT UMEHM
2. Lle/IoYUCIIEHHBIE TEPEMEHHBIE C ABHO 3aAaHHbiM aTpubyTomM INDEXING;

e M MOXeT OblITb KOPOTKUM, HO TOrAa BC/el 3a KOPOTKOW 4acCTbio nocse
pasgenuTtens '|' pasMewaeTcAa oCTaJibHafA 4YacTb WMEHMU.
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o [N MAacCUBOB jJasiee 3aJaéTcCA pa3MepHOCTb B [KBaApaTHbiX] cKobKax.

° AnA AMHaAMUYeCKUX MAaCCMBOB - NyCTble KBaApaTHble CK06KM,

o oA OUMKCUPOBAHHBIX MACCUBOB C LLENOYUC/IEHHbIMA MHAEKCAMU YKa3blBAETCSH
KOHCTaHTa, 3ajaiwias pa3mep GUKCUPOBAHHOrO Maccuea (MHAEKC noc/eaHero
sneMeHTa + 1),

o Ansd ¢MKCMpOBaHHHX MaCCMBOB C UHAEKCaMU U3 NnepevyncneHna yKa3biBaeTcCsA
MM Nepevyncnnumoro Tuna, B (GUIypHbIX CKobKax:
BOOL My arr|ay of flags[{traffic}]

o llanee (TONbKO AJIA LLESIOYMC/IEHHbIX MEpPEeMEHHBIX Y MAaCCUBOB) MOXeT ObiTb yKasaH
aTpubyT INDEXING Tun vau INDEXING (CMUCOK,TWUMOB). MNpurcBamMBaHue TaKoro
aTpubyTa nepemMeHHON O3HayaeT, 4YTO yKa3aHHble Tumbl ByayT CBEpATbLCSA C Tunamu
3/1eMEHTOB MAaCCWBOB, MPU WMHAEKCMPOBAHWM WX TAKOW MepemMeHHOW. HecoenageHue
TUNOB byAeT Bbi3bIBATb OWMOKY KOMMUASAUUM. AHANOrMYHas nMpoBepka MPOU3BOAMTCS
npu MNpsMOM MPUCBAMBAHUKW 3HAYeHUs nepemeHHon (ecsiM cnpaeBa MNPOCTOe BbipaXeHue
BMAA X+Y UAM X-Y - TaK Xe NpoBepsAlTCS COOTBETCTByWWMe aTpubyTl X U Y). A
TaK Xe npu nepepave nepemeHHon (MAM NPOCTOr0O BbIPAXEHUS) B KayecTsBe
napameTpa, MMelWero Takon aTpubyT.

e 3aTeMm, npu HeobxoammocTu, MOJUPUKATOPHl nepemenHHon/nons (READ, INIT,
MAXLEN[nNn]) .

e Jlaslee MOXeT cC/iefoBaTb MNpUCBavMBaHME HA4YalbHOrO 3HayeHus (B kauvecTBe
Ha4a/IbHOMo0 3Ha4YeHuA ponyckaeTcda UCNoNb30BaTb KOHCTaHTbI) .

nepemeHHoﬁ BCerga npucBamBaeTCsA HavyalbHOoe 3HayeHuMe. EC/IM Takoe 3HAYeHue He
NPUCBOEHO ABHO, NpuCcBamBaeTCA 3HadYeHUe No yMONYaHUW.

e InA obbekTa - 3To NONE-3HauyeHue cooTBeTCTBykWero knacca (cm. "Knacco').
e N9 CTPOK - mycTas CTPoOKa.
e N8 AMHAMUYECKUX MACCUBOB - MYCTOW MaCCUB.

o ONA NepeyvyncrneHnit, KOJIJIeKUMIN, Yyucen - apudMeTUyeckur Honb (ANA nepeyvyncrieHun
3TO BCerja nepBbii 3/1EMEHT MepeyucsieHns) .

o CTPYKTypa MoJiyyaeT B KayecTBe 3HAYEHUA CTPYKTYpy C NOMAMU, WMEHWWUMU HOMb-
3HayeHue.

fipaBnsia UMEHOBAaHNA IMEPEMEHHbIX :
e KpaTkoe ums - 3TO uaeHTupukatop oT 1 cumsona,

e [IIMHHOE umMs - maeHTupukaTop ot 8 ao 80 cumeonoB,
e flanee B Koje ynoTpebnseTcs KpaTKoe UMA HapaBHE C AJIMHHbLIM.

PerucTp 6YKB WMEH MepeMeHHsIX !

o VMeHa My6NMYHBIX Moneil KNaccoe v NapamMeTpoB (GYHKUUA HAYMHAKWTCA C MPONUCHOM
6ykBbl (B TOM uucie C aTpubyTom READ - TO/MbKO A1 YTEHUsR) .

o KOHCTAHTbI (06bI4HO) COAEPXKUT TONbKO MNPOMUCHbIE OYKBbI.

e Co CTpOHHOﬁ 6yKBM Ha4ynMHaeTCA uUMA NPUBATHBIX nosen kKnacca v NoKanbHbIX
nepemMeHHbIX .

I1. 2. b. MoaudukaTopbl 1oJei

ECNU nepemeHHas TpebyeT MOAWPUKATOPOB, OHU 3aAMNUCHIBANTCA B AeKiapauuu BcCnei 3a
MMeHaMn nepeMeHHOW U eé Pa3MepHOCTAMM.
o READ|ONLY- uCrnonb3yeTcs AN MNepeMeHHbIX YPOBHS MOAYNs, nonei knaccoe(a Tak
Xe napameTpoB hyHKUMI) .
o 1S NONA Kjacca pa3pewaeTr AOCTYN TOMbKO AN UYTEHUS, KPOMe Camoro
MOAY/MS U M3 MEeTOAOB Knacca-Hac/leAHuKa.

> Mone AONXHO 6biTb Myb6aAnyYHbIM (MMeHoBaTbCS C MponUCHOW 6yKBbI) .

o INIT|IALIZE - ans nonsa knacca, TpebyeT uHWUManU3auuu nons npu
KOHCTpyMpoBaHuu obbekTa (cm. "Knacch").

 DEPRECATED('TekcT') - jpaHHoe none "ocyxpgaeTcsa', HO ewé noajepxmBaeTcs. B
TeKCTe yKa3blBaeTcs, 4YTO NpeanaraeTca B KayecTBe 3aMeHbl. PeKOMeHAyeTcCs
nepexoAuTb K 3aMeHe Mo Mepe BO3MOXHOCTW, B C/efylle/ BepCuu MoJjie MOXeT Yyxe
He NoAAEepPKMBATHLCA.

« ABANDONED('TekcT') - none "oTMeHeHO". B TeKCTe yKa3blBaeTCs, YTO eCTb B3aMeH
(ecnn ecTb). MUcCnonb3oBaHWe TAKOrO MO B KOAE YyXe HEeBO3MOXHO, U Bbi3biBaeT
oWNBKY KOMMUAALUN.

KpoMe SBHO YKa3blBaeMblX Bbllle MOAWPUKATOPOB CYWeECTBYWT TaK Xe HesBHas MapKMpoBKa
nepemMeHHbIX U MapameTpoB (QYHKUUM:

o MapameTp, OOBLABMEHHbIN B 3arofioBKe GYHKLUUW, HO HE UCNONb3YKWWWACHA B Tene
(GyHKUMM, [LONMXeH coaepxaTb B MMeHW CcTpoky "dummy" (B nwbom perucTtpe).
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o MNepemeHHass, obbsBneHHas B Tene (QyHKuuMM (U Aaxe eciv e’ NPUCBOWIN 3HaA4YeHue) ,
HO He WCNO/SIb30BaHHAsA B BbIPAXEHUAX, AOMXHA UMeTb CTpoky "dummy" (B nwbom
perucTpe) B CBOEM UMEHWU.

e 0ObbeKTHasA NloKaJibHas MepeMeHHas, KOTOPOW MPUCBOEH HOBbIM 0ObLEKT, KOTOpPLIA He
nobaBnseTcs B MAacCWMB CUJIbHBIX CCbIJIOK U AN KOTOPOrO He yKa3blBaeTCs Bnajenel,
JONXHA UMeTb B CBOEM mMeHM cTpoky "temp" (B nwbom peructpe). Hanpumep,
load|er_Temp = {Text_file}(Path = patﬁ)

II. 2. c. Jlexkjapanyus MMEHOBAHHBIX KOHCTAHT

20

KOHCTaHTbl AeKnapupywTcsa TONbKO Ha YPOBHeE Khacca, WU TONbKO BCTPOEHHbIX MPOCTbIX
Tunos (BYTE, INT, BOOL, REAL, STR).

o Jleknapaumsi OANHOYHOW KOHCTaHTbl B OAHOW CTpOKe:
CONST wumst_Tuna {Mmsz_6soka_xoHcTanT} : MM KOHCTAHTH = BHpaxeHue

e Jleknapauna HeCKONbKUX OAHOTUMHbIX KOHCTAHT:
CONST mmMs1 TMna :
VMMSI_KOHCTAHTH 1 = BrpaxeHne
¥MsT_KOHCTAHTH 2 = BHpaxeHue

VMMsI_KOHCTAHTHI N = BHpaxeHue

PeKoMeHAyeTCs WUCMOoNb30BaTb KanNUTA/NIM3MPOBaHHbIE WMeHa KOHCTaHT (Bce OyKBbl B
BepXHeM perucrpe).

B/IOK KOHCTAHT MoxeT uMeTb uMA (3ajaeTca B (UrypHbiX ckobkax nocne Tuna
KOHCTAHT). MM 6/10Ka KOHCTAaHT MOXeT MCMNOMb30BaTbCA MNPW 3a4aHMM OrpaHUYeHun Ha
3HAYeHUss NapameTpoB GYHKLUNA.

I1. 2. d. Jlexkjapanysi MACCHBOB

7loc/ie UMeH nepeMeHHoW, SBAANWENCA MacCMBOM, B KBaApaTHbIX CKOBKax 3anucbiBaeTcs
pa3MepHOCTh.

e MaccuBbl MOFYT b6bITb TONbKO OAHOMEpPHbIMM (NpyM HEOBXOAUMOCTU, MOXET
MCMNONb30BaTbCA MEeXaHW3M MEeTOLOB-WHAEKCATOPOB AJIA CO3AaHUS MHOTOMEpPHbIX
MacCMBOB U APYIrUX WHAEKCUMpPYeMblX HAabopoB AaHHBIX) .

e MaccuB MOXeT 6biITb (UKCUPOBAHHLIM UAU AUHAMUYECKUM.

e B KBaapaTHbIX CKO6KaX ANHAMNYEeCKOro MaccMBa HMYero He nuweTcAa npu ero
AeKnapauum:
STR Lines|_of_text[]

e INA OUKCUPOBAHHOIO MacCMBa NpU ero Aeknapaumv B KBaApaTHbIX CKobkax
3anuncoiBaeTCcsa HM6O LuenovyncsieHHoe KOHCTAHTHOe BblpaxeHue, HM6O nva TuUna
nepeyncneHus. [nsa LesoYMUCNeHHOro, 3HayeHue BblpaxeHus - pa3mep maccmBa (Ha 1
6onblle NoCAeAHero MHAEKCa Mo AAaHHOMY W3MEepPeHuw) . .

Mpumep (MaccuB 16 31eMeHTOoB) :
REAL A|rray_of_values[16]

e MNPV UCNONb30BAHMM MACCMBA Adxe Kak uenbHoro obbekTa (B OT/IMYME OT ero
3/1IEMEHTOB) , BCerja yKasblBalTCHA KBaApaTHble CKOOKM.
Hanpumep: A[]

HayanbHoe 3HayeHue And MaccuBoB obecneymBaeTcs 0653aTeano, KakK " ana Bcex
OCTaJlbHbIX MepemMeHHbIX:

e MacCMB nepeMeHHOW Pa3MepHOCTW MepBOHAYaNbHO MYCT.

o ®UKCMPOBAHHBIA MACCMB O0B6BEKTOB Kiacca nepBoHAavyasibHO 3anonHeH NONE-obbekTamu
COOTBETCTBYHWWEro Kjacca.

o ®UKCUMPOBAHHBIA MACCUB CTPOK 3aMO/IHEH MNYCTbIMA CTPOKaMW.

o OUKCUMPOBAHHLIN MACCUB 4YMCEesl, MepeyYUCeHnin, KONMeKUMA 3amnosiHeH
apuPMeTUYECKUMU HYIAMUA.

o ®UKCUMPOBAHHBIA MACCUB CTPYKTYpP 3anosiHeH NONE-3K3eMnaspamu CTPYKTYp
cooTBeTCTBYWWEro Tvna (LEeNoYUCeHHble NONS PaBHbl HY/O, CTPOYHbIE - MNYCTbiM
CTPOKaM, M T.A. - PEKYPCUBHO MO MNOJIAM CTPYKTYPHbIX TWUMOB) .

II. 2. e. KoHCTPYKTOp MaccuBa

KOHCTPYKTOpP MaccuBa - 3TO MepeyeHb 3/IEMEHTOB MacCMBA B KBajpaTHbIX CKOBKax B
Buae:
[ 3HayeHue, 3HayeHue, ... 3HAUYeHue ]

B KayecTBe 3HA4YeHW NOMYCKaKWTCA TONIbKO KOHCTAHTHI.

KOHCTPYKTOp MaccMBa MOXeT WCNOJIb30BaTbCHA Kak BTOpOﬁ onepaHa onepauvm npoBepku
Ha BxoxaeHne A IN B (u npoTmBononoxHon A IIN B).

II1. 2. f. UcnnoJinb30BaHue MACCHBOB
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OCHOBHble onepauuM C MacCUBaMu:

e YTeHMe ¥ 3anncChb 3MieMeHTa Maccuea. B neBOW 4acTu omepaTopa nNpucBaumBaHua WU
B KayeCTBe onepaHAa BblpaXeHUs yKas3blBaeTCsA MMA MacCMBa M B KBaAPaTHbIX
CKObKax 3anucbiBaeTcCs BblpaXeHWe, BbUUCAAWLEE LLETOYNUC/EHHbIN UHAEKC 3/eMeHTa
no 3TOW pPa3MepHOCTW.

Hanpumep: A[i] = B

o JlobaBneHne 3/ieMeHTa B AMHAMUYECKMIA MacCCUMB OMepaTopoM <<, NpuUMep:
X[] << value

e BbI30B OJHOW M3 BCTPOEHHbIX (QYHKUMI HaJ AUHAMUYECKUMU MACCUBAMM:
o JlobaBfieHMe 3/ieMeHTa B KOHel, MaccuBa:
X[] << s

o BCTaBKa 3/1eMeHTa B NO3uuMM MHAEeKCa 1:
X[].Insert(i, value)

o ypaneHue 3feMeHTa B no3uvummn i:
X[].Delete(i)

o ypaneHue Heckonbkux (Count) 31eMeHTOB, HayMHasa C MNO3MUMK 1 :
X[].Delete_range(i, Count)

o YaaneHue BCEX 3/IEMEHTOB, pPaBHbIX R:
X[] .Remove(R)

> MOMCK WMHAEKCa MNepBOro 3/eMeHTa, pPaBHOro R:
X[1.Find(v)
o MpoBepKa Hanuuua snemeHTa R B maccuee X[]:
present = R IN X[]
o AHaNOrM4YHO npeapiaywiemy (ecnu snemeHTa R HeT B MaccueBe, BO3BpallaeTcs
-D:
CASE X[].Find(R) < 0 ? not_found ;

o MlonyyeHMe KoJiMyecTBa 3J/IeMEHTOB B MacCUBE:
count = X[].Count

° QYMCTKA AMHAMMYECKOro MaccuBa:
X[].Clear

o YCTaHOBKA HOBOro pasmepa maccuBa (gonosHeHne NONE-0b6beKkTamu uau
obpeska L0 yKa3aHHOro pa3mepa, eC/iM yKa3aH pas3mep, MeHbLWMI
TeKylero) :

X[]1.Allocate(new_size)

e Mpn 06pameHMM 3a npepenaMm MaccmBa BO3BpalwaeTcs NONE-06beKkT
cooTBEeTCTBYHWEro TuUna.

e [lpuCcBaMBaHne 3Ha4yeHMa 3a npejesamm macCuBa UIrHOpupyeTCH.

Nepeaaya MacCUBA KakK NapaMeTpa B (QYHKLMIO:

YKa3blBawTCA KBajpaTHble CKOBKM Ansa maccuBa.

Ha MecTo AMHAMMYeCKOro MaccuMBa MOXeT ObiTb nepegaH TOJN1IbKO AVMHAMUYeCKumn
MaCCuB.

Ha MecTo (PUKCUPOBAHHOMO MacCCMBA C LEMIOYUC/IEHHBIMU WHAEKCAMU MOXeT 6biTh
nepefaH (QUKCUPOBAHHBIM MACCUB WIM YacCTb AMHAMUYECKOrO WM (UKCMPOBAHHOIO
MacCcuBa, C yKa3aHWeM Auana3oHa MHAEKCOB B dopme:

A[first TO last]

[nA yKasaHua TOro, 4YTo GopMasibHbI mapameTp (YHKUMU SBASETCA MACCUMBOM
(GUKCUMPOBAHHOIO pa3mepa C LENIOYUCIEHHbIMU WHAEKCAMU, B KBaApaTHbIX CKObKax
3anuceiBaeTcs cumBon ' *'.

B KayecTBe napameTpa - (UKCMPOBAHHOIrO MAacCMBa C pa3MepoMm, 3aAaHHbIM
nepeyuncieHmem, MOXeT 6bITb nepejaH TONbKO (UKCUPOBAHHBIN MACCUB C pa3MepoMm,
3a4aHHbIM TEM Xe nepevyncieHunem.

He ponyckaetca:

NpncBavBaHne LEeNOro mMaccmBa Kak e€AMHOro 3Ha4yeHusa.

BO3BpaT MacCuBa B KayecTBe pe3ynbTaTa ¢yHkuun (CrnepyeT AeKNapupoBaThb
napameTp-maccue Tpebyemoro Tuna, M BO3BpaWaTb pe3ynbTaTbl Yepe3 Hero).

Ocoboe WHAEKCUPOBAHWE 3NIeMEHTOB MAcCUMBOB (M CUMBOJIOB CTPOK) 3HaueHuem '*':

o CumBON '*' B KBaApaTHbIX CKOBKax Mocne MMeHM MaccvMBa B MO3WUMU, B KOTOPOM
OXMAAEeTCA onepaHA BbipaxeHus (Hanpumep, MepemMeHHas) O3HayaeT WHAEKC
nocnefHero snemMeHTa B Maccue (paBHbi Count-1);

e Tak, A[*] - nocnepHui 3nemMeHT MaccuBa, a A[*-1] o3HayaeT obpauweHue K
npeanocnieaHemy snemeHty (B nosuuum Count-2).

Il 3. @ynxuuu
I1. 3. a. 3aro10BoOK (hYHKIIUM
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FUNCTION wuMmeHa (napameTpbl) ==> TUN_pesynbTaTa , MoAuUdUKATOPSI
onepaTopsl.

[FUNCTION wuMenHa (napaMeTpbl)==> TuUN_pe3ynbTaTa, MOAUGUKATOPLI:

CTaTnyeckylw QYHKUMI0 HaymHaeT (GYHKUM cnoBO FUNCTION mau FUN.
MeToJZ Kjacca HayuMHaeT KJjwyeBOoe C/0BO METHOD.
EC/M MeToj nepeonpeaesieHHbi, UCMNOJIb3yeTCs KiyeBoe c/loBO OVERRIDE.

JANA KOHCTPYKTOpa W AeCTpyKTopa KJjiacca WUCMo/b3yKwTCA Kiw4yeBble c/ioBa CONSTRUCT
M DESTRUCT, COOTBETCTBEHHO. M B 3TOM C/lyyae yxe HeT UMeH (yHKuun,
napameTpoB, pe3y/sbTaTOB, MOAMPUKATOPOB - MPOCTO [BOeToYMe, KOTopoe
3aBepliaeT 3arojloBoK.

INs nepeonpejeneHus CTAHAAPTHbIX onepauun +, -, *, / uUcnonb3yeTcs ocobas
hopma (QYHKUMW: HAYMHAETCA KJ4YeBbIM C/I0BOM OPERATOR.

OYHKUMW TEeCTUPOBAHMA HAUYMHAWTCA C Kal4eBoro crioea TEST.

[FUNCTION wuvmeHa (nmapameTpbl)==> TUN_pe3ynbTaTa, MOAUDUKATOPLI: |

®OYHKUMU MOTYT MMETb HECKO/SIbKO MMeH (KakK MUHUMYM OAHO AJIMHHOE UMs He MeHee 8
CMMBOJIOB) . .

B cny4yae ABOWHOIO MMEHOBaHMUA, CHa4yana 3anucbiBaeTCsA KOPOTKOe ums, Aasee,
nocne pasaenutensa '|' - ocTaToOK MMeHM. MpuU onpeneneHun 3amelleHus MeToaad
Knacca-npejuecTBEHHUKA YyKa3blBaeTCs TONbKO MepBOe WMS 3aMelaeMoro MeToAad.

UM Ny6AMYHON (GYHKUMM HAYMHAETCA C MPOnUCHOM OykBbl. ECnn TpebyeTcs caenaTb
ny6nMyHoM QYHKUMI WAM METOA, HAYMHAWWMNCS CO CTPOYHOW OYKBbI, MOXeT
ncnonb3oBaTbCca MoaudukaTop PUBLIC.

MmMsi BYHKUMM, AOCTYMNHOW TONbKO B camMoM knacce (M ero HacneaHukax) -
HAYMHAETCS TOJIbKO CO CTPOYHON OYKBbI.

OPERATOR He vMeeT MMeH, W ero napamMeTpbl 3ajalTcA B (opme

TUN ONEPALMA TUN (unu ans yHapHoro onepatopa "-": OMEPALUUS TWUM), npu 3TOoM
ABNAACH €ro YHWKa/ibHbIM MMeHeM (A0onyCcKaeTCs nepeonpefesieHne HeCKObKUMU
onepaTtopaMuM OAHOM M TOW Xe onepauuum - C PasHbIMKM TUMNAMU AAHHbIX) .

B K/jlacce MOXeT b6biTb 06bABNEeH OAMH MeTon 6e3 uMmeHu (BMECTO MUMEHM B 3arosioBke
yKa3blBaeTca To4yka), mapameTpbl A8 TaKOro MeTOAA 3anuchiBaTCA B KBaAPaATHbIX
cKkobkax. ECAuM ana Takoro metona obbaABneH ceTTep, TO TaKOW MeTOoh MOXeT
MCNoNb30BaTbCA B JIEBOM 4acCTU onepaTtopa npucBavBaHus.

[FUNCTION uMeHa (napameTphl) ==> TUN_pe3ynbTaTa, MOAUDUKATOPbI:

MapameTpbl B KPYTIbiX CKobkax B 3aroJioBke YKa3blBawTCA NpU UX HaIU4YuUu. .

B c/llyyae UX OTCYTCTBUSA napamMeTpbl HE 3anucbiBawTCsA, B TOM YUC/e CKOBKM
onycKawTcs .

UMCNIo NapamMeTpoB He OrpaHMYeHO, HO eC/IM KONMYeCTBO fABHbIX napameTpoB(He
cumMTas THIS) npeBblwaeT Tpu XOTA Obl y OAHOM GYHKUUWM, TO MPU BbI3OBE TaKOW
GyHKUMM B KOAe, BCe mapameTpbl, HauyMHas C 4yeTBepToro (MnM paHee), AOMXKHbI
nepejaBaTbCs B Qopme npucBanBaHusA

UMsA_napameTpa= BblpaxeHune

NapameTpbl NepeyvyncnanTcsa 4Yepe3 3anAaTylo.

ana

Ina napameTpa cHayana 3anucbiBaeTcs TUMN napameTpa, 3aTeM MMeHa napameTpa,
panee pasmepHoCcTb (Heobs3aTenbHO) .

MapamMeTp MOXeT MMeTb 6osiee 0AHOro UMeHU(KpaTKoe WUMS OTAENsieTCsa OT OCTasibHOWM
4yacTU UMEeHU cuMBOSIOM '|', KaK 0ObIYHO) .

MosiIHOe MMA napameTpa AOJIKHO 6bITb He MeHee 8 CMMBOJIOB.

MMeHa napameTpoB MNyOJMYHBIX GYHKLUMNA AOMKHbI HAYMHATHCH C NPOMUCHOW OYKBbI.

napameTpa-maccuBa nocjsie WUMEHU YyKa3biBaeTCA pPa3MepHOCTb B KBajApaTHbIX

CcKobkax.

Ana AMHAMUYeCKOro MaccuBa, B KBaApaTHbIX CKobKax HWYero He 3amnucbiBaeTcs.

ansa ¢MKCMpoBaHHHX MaCCUBOB C Le/IOYUNCNTEHHbIMU UHAEeKCaMU 3anucbiBaeTCA CUMBON

Vet

IINA (UKCUMPOBAHHBIX MACCUB C MEPEYUC/IUMBIMU MHAEKCAMU yKa3blBaeTCs WMMs Tuna
nepeuncnenus (B ¢MrypHeix ckobkax), Hanpumep, BOOL A|rray_of_color[{color}]

LienoyncneHHole napameTpbl MOryT NMEeTb anM6yT INDEXING Tun nnun
INDEXING (CHMCOK, TMHOB). ECnin Takaa nepeMeHHas WCNoNb3yeTca ANns UWHAEeKCcauum
MaCcCuMBOB, TO TuUN 3JIEMEHTOB MaCCMBa CBepAeTCA C 3aAaHHbIMM Tunamm. Tlpu BbI3OBE
(GyHKUMM, eCcnM Ha MeCcTO napameTpa nepejaeTca nepemeHHas (unm npocToe BbipaxeHue
Hanopobue X+Y, OAWH M3 aprymMeHToB KOTOpPOro - Takasa nepemeHHaﬂ), TO wuX anM6yTH
CpaBHMBAKTCA .

napameTpbl He MOTYT MUMEeTb MOAUGUKATOPbI.
napameTpbl, KOTOpble He WCNONb3YWTCA, JOKHbI MMeTb cnoBo  dummy (B /iobom
perucTpe) B KayecTBe YACTU CBOEr0 UMEHW.
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CKansipHble napameTpbl BCerga MNPUHUMATCA N0 3HAYeHUw, U He MOryT W3MeHATbCA B
Tene QyHKUUNU.

napameTpsl MOFYT WMETb OFpaHMYeHWs Ha 3HaYeHUs WAW YYAaCTBOBATb B OrpaHUYEHUAX,
KOTOpble 3a4alT BO3MOXHble CMAMCKM U AMANA30Hbl KOHCTAHTHbIX 3HAaYyeHMe napameTpoB -
6e3ycnoBHO, NM60 B 3aBUCMMOCTU OT 3HAYe€HUW JPYrUX KOHCTAHT. (CM. MoAUGUKATOpPLI
RESTRICT, IF, THEN - ans dyHKuun) .

[N onepaTopoB, napameTpaMu ABASIOTCA TWUMbl AAHHbIX. KaK MWUHWMYM, OAMH W3 TWMNOB
LAHHbIX AOSIXeH ObITb KNaccoM WAM CTPYKTypoil. B Tene onepatopa (npeacTasnswwmm coboi
BbipaXeHWe) ANA CCbUIKM Ha napameTpbl UCMONb3ywTcs O6ykBol A M B, XOTA B 3arofioBke
onepatopa 3TU 6yKBbl He nUWYyTCA. ByKBa A COOTBETCTBYeT MepBOMy oOnepaHay, B -
BTOPOMY. B cCJ/iyyae nepeonpeneneHus yHapHou onepaumm "-'"" ana CCbUIKM HA €AUHCTBEHHbIN
onepaHi UCNonb3yeTca uMsa A.

B cnyyae 0606ueHHbIX QYHKUMA B MO3UUMM Tuna napaMmeTpa pasMeluaeTcsa nepedvuncieHue
u3 HECKOMbKUX TWNOB, 3aK/lyeHHoe B dUrypHble CKObKM, Hanpumep:
{INT, REAL, STR, {color}}. CmoTpuTe noapobHee B AOMO/NHMTENbLHOM pa3jene.

[FUNCTION umena (napameTpbl) ==> TUN_pe3ynbTaTa, MOAUGUKATOPLI: |
ECAu Tun pe3ynbTaTa He yka3lbiBaeTcs (BMecTe CO CTpenoykonm '==>'), To QyHKUMS He
BO3BpawaeT pe3y/bTaT.

e INA nNpucBavBaHUA 3HAYe€HWUA pe3ynbTaTy ¢yHKuMM, ncnonb3yeTca npuceamBaHue
3HayeHnAa ncespo-nepemMeHHouM RESULT.

e Kak U BCe MpoYMe JIoKasibHble NepeMeHHble, MnceBAo-nepemMeHHas RESULT M3Ha4vyalbHO
MHULMANU3MpyeTcss NONE-3Ha4yeHUeMm:
> NONE - ana 0b6beKkToB,

> 0 - ans yucen,

° - ANs CTpPOK,
o MEepBbIA 3/IEMEHT - A/ NepeyncieHun,
o FALSE - anAa Ttuna BOOL.
o OYHKUMS He MOXeT BO3BpallaTb MACCMB B KayeCTBe pe3ynbTaTa, TOJIbKO CKansap.

e CneuuvanbHbli CUMBON BO3BpaTa ==> WUCMNONb3yeTCA U KaK onepaums BbIxoaa M3
byHKumMmM B Tene ¢yHKumm (OH MOXET MPUCTHLIKOBLIBATHLCS K KOHLY N0bOro mpocToro
onepatopa) .

Hanpmmep, noacyeT CUMBOJIOB TOYKWU B CTpOKe:
FUNCTION Ndots| count (STR S) ==> INT

FOR i IN [0 TO S.Len-1]
CASE S[i] == "." ? RESULT+=1 ;

B cnyyae 0606ueHHbIX GYHKUMIA TN pe3ynbTaTa TaK Xe MOXeT 6biTb CNMCKOM TUMOB,
3aK/IYEHHbIX B GUrypHble ckobku: {INT, BOOL}. CM. noapobHee B [AOMNOJHUTE/ILHOM
pasaene.

JlonyckaeTca nocjse Tuna BO3BpallaemMoro pe3ynbTaTa 3anucCb Buaa:
RESULT|AononeHMe_k_onMcaHMm_BosBpamaemoro_suaueuun.

[FUNCTION umeHa (napameTpbl)==> TUN_pe3ynbTaTa, MOAUDUKATOPLI: |
Monudukatops! QyHKIUN NEPEUUCILIOTCS Yepe3 3aIITy 0. Bo3aMoXKHBI MOIH(HKATOPEL:

e RECURSIVE -ans pekypCUBHON (QYHKUMU. ECAM QYHKUUSA YXe WUCMNONb3yeT HEeKOTOpYH
pPeKYPCUBHY GYHKLMIO, M CaMa He Bbi3biIBaeT cebs HenocpeAaCTBEHHO, TO 3TOT
MoAMPUKATOpP HeobsA3aTesneH.

o EC/IN B MPOLECCEe BbiNOJIHEHUA 0BHApPYXMBAETCS MpeBblileHNe HEeKOTOpPOoro
nopora peKkypCuBHbIX Bbi30BOB (06bYHO - 128, HO MOXeT ObITb MeHble WIu
b6onbwe), TO MPOUCXOAMUT BO3BPAT K CAMOMY BEPXHEMY PEKYPCUBHOMY
YPOBHI, 3TOT BbI30B (YHKUUW MIHOPMPYETCsA, a B KayecTBe pe3ynbTaTa,
ecnnm oH TpebyeTcs, Bo3BpawaeTcsa NONE-3Ha4yeHue.

« NEW - (yHKUMS BO3BpamaeT HOBLIN 06beKkT (3K3emnnsp knacca).
o Kak MUHUMYM OAMH onepaTop B (YHKUUW NpencTaBnseT cobon npucBamBaHue
nepeMeHHOM RESULT KOHCTPYKTOpa HOBOIro obbekTa WAM pe3dynbTaTa Bbi30Ba
(GYHKUMM, uMenwen MoaudukaTop NEW.

o OYHKUMI C MoaudpukaTopoM NEW MOXHO Bbi3BaTb TO/JbKO ocobo (He B cocTaBe
BbIpAXeHWA) , MPUCBOMB pe3ynbTaT KAaKoMy-nnbo BHeWHeMmy Bnajenbly, CBoOew
nepemeHHo# RESULT, WAM BpeMeHHOW NloKaJibHOW nepemMeHHon (C MOACTPOKOWU
temp B UMEHWU) .

o ECNM B (yHKUMM €CTb XOTs Obl OAHO MpUCBaMBaHWE HOBOIr0 ObbEKTaA
HanpsaMmyw nepemeHHon RESULT, To oHa obs3aHa uMMeTb MoAMGMKATOP NEW.

o REPLACE - AnA nepeonpejeneHHoro BUMpPTyasbHOrO MeTo4ad, He BO3Bpaljallero
pe3ynbTaT, coobwaeT, 4YTO BUPTyasbHbIM METOJ K/lacCa He UCMNONb3yeT Bbl30B
GyHKUMM-NpeaweCcTBEHHUKA, T.e€. NPOTOTUN (GYHKUMM MOJIHOCTbIO NepeonpeseneH.
ECAN TakoW MoaubukaTop OTCYTCTBYeT, TO B Tesie TpebyeTcs xoTsA 6bl OAMH BbI3OB
MeToaa npeaka (onepaTopom BASE).
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e NATIVE - B KauyecTBe Tesia (yHKLUMM 3anNuCbiBAeTCH CTPOYHAS KOHCTaHTa, KoTopas
0b6bIYHO BCTaB/ASETCA HENOCPEACTBEHHO B TeN0 CreHepuMpoBaHHOM GYHKUWM B
OTKOMNUANPOBAHHOIO Koge. (JInbo Teno ¢yHKUMM 3aBepwaeTcs onepaTopom
NATIVE "cTpoka™).

> Knacc, B KOTOpPOM MCnonb3yklTcA NATIVE-QYHKUWW, LOJIKEH UMETb
mogubnkaTtop NATIVE.

* SETTER FOR maeHTUPUKATOp - (QYHKLUMA SBNAETCS MeTOAOM-MpucBavBaTeneM AN nons
UM noslyyvaTeNnb-mMeToAa, 3a4aHHOM0 MAEHTUDUKATOPOM. DTO MNoJie WU MeToh [AOSXHO
6bITb 0O6bSBNIEHO HENOCPeACTBEHHO Mepej MeToAOM-NpuUCBaMBaTenem. B ciayyae nons
napamMeTp AO0MXeH ObITb eAUMHCTBEHHbIM, TOrO Xe Tuna, 4To M none. B caydae
MeToAa MnapaMeTpoB AO/DKHO 6biTb HAa OAMH Gonblie, yem y MeToAa-nosydvaTtens, u
TWUN nNocnefHero napameTpa AOJ/IKEH COBMagaTb C TWUMOM pe3ynbTaTa nonydatens (a
npoyve napameTpbl - WAEHTWUYHbI MO TUMam). HaauMuyme TAKOro MeToda ASs MNoJjs He
O3Ha4yaeT, 4YTO MO/ MOXHO MPUCBAMBATb 3HAYeHMA OObIYHLIM OMepaTopoMm
npuceBamBaHusa, kpome ocobbix cnyyaeB (cMm. REVERT, /debug).

o CALLBACK - GyHKUMS npefHa3HayeHa Ans Bbi30Ba M3 KOAA CAaMOro Kjlacca U Koja
HaTUBHbIX YHKUMI, €& He cneAyeT Bbi3biBaTb W3 MOJb30BATE/NbCKOrO KOAd, B TOM
yncne U3 Koja KNacCOB-HACNELHUKOB AAHHOIMO Kiacca. Hanpumep, cCobbITME MbluM Ha
dopme mouse_down: cnepyeT nepeonpenensaTb AAHHbIA METOA B CBOEM HacC/eAHUKe
GopmMbl, HO He BbI3bIBATb HampsAMykl MeToa knacca {Form}.

MoaudukaTop CALLBACK creayeT wcrnonb3oBaTb B Cly4yasx, Koraa TpebyeTtcs
npeLOTBPaTUTL yAaneHue KoZa (YHKLUM ONTUMU3ATOPOM.

POP(Method2) - ¢yHKkuMA MOxeT ObiTb Bbi3BAHa TOSbKO B onepaTtope PUSH. Mo
OKOHYaHUM 6noka PUSH, rapaHTUpoBaHHO Bbi3biBaeTcsi Method2 (oH He ponxeH mMMeTb
napameTpoB, U He MOXeT Bbi3bIBATbLCSA HanpsMyl BoobWwe HMKAKUM Crnocobom) .

DEPRECATED('text') - ¢yHkuusa "ocyxpaetcs" u Tenepb HeobXoAMMO WCMONb30BATb
aNbTepPHATUBY, YKa3aHHYKW B TeKCTe. B OyAywmux Bepcusax GYHKUUSA, BO3MOXHO,
nepecTaHeT NOALEpPkKUBaATbCA. JIMBO, HA HEKOTOPbLIX NOAAEPKMBAEMbIX NaaThopMax
(GYHKUMS He MOoxeT ObiTb peanusoBaHa (B 3TOM C/yyae B anocTpothax cnepyeT
3anuceiBaTh ¢ukcupoBaHHyl ¢pa3y: 'Platform dependent').

ABANDONED('text') - dyHkuus 6onee He noasepxuBaeTCsa. UCNoNb3ynTe
aNbTepPHATMBY, YKa3aHHYKW B TeKCTe B anocTpothax. MombiTKa Bbi30BA (YHKUUU
Bbi3bIBAET OWMOKY KOMMWUASUMM. TaKoW MOAMGBMKATOP MOXET MCMoSb30BaTbCHA B
yHac/neAoBaHHOM Kjacce, 4Tobbl yKa3aTb HEMPUMEHUMOCTb MeToAad, OfpefesieHHOro B
b6a3oBOM Knacce. HO OTC/AEXMBATLCA KOMMUAATOPOM OyAyT TONbKO MpPsMble Bbi3OBbI
3TOro MeTosa B (MHANILHOM Khacce.

o STORE(Parameter=value) - CneuumanbHbii "HeBUAMMBIA'" napameTp Uenoro Tuna,
CO3Janluii Ha CTOPOHE BbI3bIBAKWErO Kjacca AJil KaxAoro OTAe/bHOro Bbi30Ba
(GYHKUMM CKPbITYI LENOYUCTIEHHYI0 MepemMeHHyl, KoTopas M nepefaéTcs B KayecTse
napameTpa, nNpuvyeMm Mo Cccbhyike. CM. noapobHee B JIONONIHUTENBHON CeKLUM.

« FORGET - npu Bbi30Be TaKOro MeTona, BCe COXPaHEHHble HeBUAMMbIE 3HAYeHUs Ha
CTOpOHe Bbi3biBaKWLWeEro obbekTa c6pacuBamTcn B MX Ha4yanbHOe cCoOCTofAHUEe. CM.
HOAp06HOCTM B JIONOJIHNTE/IbHOU CceKLuun.

o TRAP - MeToj npejHa3HayeH ASIA UCMONb30BaHUA B KAayecTBe OT/AZOYHOW JIOBYWKMU,
cpabaTbiBawlen Ha TO WX MHOe CObbITMe MO M3MEHEeHW Mojs Khacca. [ns OAHOro
nonsi MOXeT 6blTb YCTAHOB/EHO A0 Tpex MeTOAOB-/ioBylleK (Ha onepauuu YTeHus,
3anucu, u pobaeneHus/ynaneHus 3eMeHTOB B Mosie, sBAsWLEecs MacCUBOM) .
CNUCOK NOBYWeEK AnA MNons 3ajaeTcs B ero MoaudpukaTope
TRAP (noBywkal, noBywka2, noBywka3) . Tun JOBYWKM onpenenseTcs
napameTpamu:

° ANnA CKaldApHOro nona, MeTon 6e3 napameTpoB Bbi3blBaeTCA NPU YTEHUU
3Ha4yeHunAa nonda, MeTon C napameTpom (Tvn KOTOpOro AonxeH coBnapgaTtb C
TUMNOM NONs) Bbi3bIBAETCA nepej npucsavMBaHnem HOBOIMo 3HayeHUA (KOTOpoe
nepefaeTca B Ka4yecTBe MNapameTpa nosyMKe);

o ANA nons-maccuBa, AobaBnsercs napameTp Tuna INT (nonydvaeT uMHAEKC
M3MEHUBLIErOCA WIM YMTAEMOro 3JIeMeHTa); B C/y4yae NepBOro napamerpa
Tuna BOOL noBywka cpabaTbiBaeT Ha onepauumu pobaBrieHus / BCTaBKU /
yAQNeHusa 3/1eMeHTa, NpuM 3TOM B C/iyyae AobaB/ieHUss M BCTABKU B 3TOM
none nepepaetcs TRUE, npu yaaneHuu - FALSE; Takas JIOBYWKa Bbi3biBaeTCH
nepea yaaneHvem nubo nocne pobaBneHus 3neMeHTa.

e« RESTRICT umss IN [cnucok] wnu
RESTRICT uMa IN {uMA_6NOKa_KOHCTAHT} wu
RESTRICT uMsi IS CONST - OrpaHM4yeHMe Ha napameTp C yKa3aHHbIM MMEHeM: OH
MOXeT ?HTb TONbKO KOHCTaHTOMW (B MepBOM BapuvaHTe - TONbKO M3 YyKa3aHHOIo
Cnucka) .

o IF uMs IN [cnucok] - nmapameTp ¢GyHKUMM, 3ajaHHbIA UMEHEM, y4acTBYeT B
OrpaHMYEeHUN 3HayeHusa cnepywuero 3a HuMm (MoaudukaTop THEN) napameTpa. BmecTo
CMMCKa MOXeT bbiTb yKa3aHo MMA Habopa KOHCTAHT B (GUIrypHbIX CKobkax (cM.
onucaHue onepaTopa CONSTANT) .

« IF umMsi IS CONST - ecnu napameTp (QyHKUMM, 3a[aHHbIA UMEHeM, nony4vyaeTt
KOHCTAHTY B KayecTBe 3HauyeHus, To paboTaeT CleAywuee OrpaHUYeHUe 3HAYeHUs
napameTtpa (MoaudukaTop THEN) .

« THEN umsi IN [cnucok] - YyC/IOBHOe OrpaHuyeHue 3aJaHHOro MMeHeM napameTpa
TONIbKO YKa3aHHbIMU 3HauyeHusMyu (Mpu yCNIOBUM, YKA3aHHOM Mpejpliylmm
MoaudukaTopom IF).

B cC/lyyae, ec/iM B Tene GYHKUMM WCMONb3YWTCHA MNepeonpejeneHHble onepaTopsl, TO
(He3aBucumo OT BuAA (PyHKUMM - FUNCTION, METHOD, CONSTRUCTOR, OPERATOR ¥ T.n.),
LOJIXEH MNPUCYTCTBOBATb MOAu(PUKATOp OPERATORS(CNMCOK KNaccoB) . B ckobkax JosnxeH
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3a4aBaTbCA CMUCOK KNACCOB, B KOTOPbIX OTHLICKMBAKWTCA MepeonpejeseHHble onepaTopb
(MMeHHO B 3TOM nopsake).

II. 3. b. Teso dpyvaKINHN

Teno @yHKUMM COCTOMT M3 OMepaTopoB, M 3aBepwaeTcss cumBosiom '.' (Touka).

e Teno dyHKuMm Ha swbom ypoBHe 650Ka He [AOJIXHO coiepxaTb 6onee 7 MpoCTbiX
onepaTopoB ¥ 7 60YHBIX OMNepaTopos.

e B/IOK MOXeT ObITb pa3buT pasgenswuuMu KOMMEHTapusMmuM Buaa
———————————————— 'MeTKa'
(He bonee, uem 7 TakMX KOMMeHTapueB Ha 6/I0K), B 3TOM C/ay4yae MNOACYET
Ha4ynHaeTCAa nocsie KOMMeHTapua 3aHOBO.

Ecnu ob603HayeHHble Bbille OrpaHMYyeHUss He cobioaeHbl, B 3arofioBKe Knacca Tpebyetcs
yKaspiBaTb MoautbMKaTop BAD.

B cC/lydae eAMHCTBEHHOrO ofnepaTopa MPUCBAMBAHWA 3HAYEHWSt BbIPAXEHWS MCeBAO-
nepemMeHHon RESULT, uMA nepeMeHHOUW MoOXeT ObiTb OnyweHo M Tesno umeeT dopmy
: = BblpaxeHue
(npoben mexay

m '=' - He obsa3zaTeneH).

II. 3. c. Bu13oB dbyHKIMII

Kpyrnble CKOBKM Tpe6yeTca MCNONMb30BATb TOJIbKO NMPW HaINYUM NapaMeTpoB.

o MapameTpbl NepeyncnsanTCcs B KPYribix Ckobkax yepe3 3anaTyw B nopsake,
COOTBETCTBYHWLWEM AeKnapauum napamMeTpoB.

o MNapameTp-06bekT nepefaértcsa B (yHKUMIO HESBHO. OH MOXeT OblTb SBHO MCMNOJb30BaH
(THIS).

e ECnM dyHKUMSA BO3BpallaeT pe3ynbTaT, €€ HeNb3sA Bbi3biIBATb KAaK CAMOCTOATESbHbINA
onepatop 6e3 npucBaMBaHusA eé pe3lynbTaTa Kakon-1Mbo nepemMeHHoOn. ECiu
pe3ynbTaT He TpebyeTcsa, pe3ynbTaT AONAXeH 6biTb "npucBoeH" nepemeHHON NONE,
Hanpumep, B (opme:

NONE = 06beKT.dyHKuuMa (napameTpsl)

e JNlobaa cTaTuyeckas (GyHKUMA MOXeT ObiTb Bbi3BaHa B NpeduKCHOM dopme, Korpa eé
nepBblii MapameTp BbIHOCUTCA B Npedukc, Hanpumep,
X.Sin - BmecTto Sin(x)
s.Lower.Ending(".al4") - BmecTto Ending(Lower(s), ".al4™)

lll. Knacchbl M 06bEKTDI

I 1. Knaccst
II1. 1. a. JlexJapanus KJjacca
CUHTaKCUC.
*
CLASS {uMeHa} , MmoaudukaTopbl
IMPORT: {Classl}...;
BASE CLASS {6a3oBhii_knacc}
nonel
none2
meToal
MeToA?2
S 'MeTka cekuun 1 '
S 'MeTka cekuun 2 '
END
HISTORY
./ .

B oaHOM ¢aﬁne pacnonaraeTca peknapauma OAHOINo Kiacca.
Bce npoyue peknapauumu (nepeqmchMHe TWNbl, hyHKUMM, KOHCTaHThI, nons)
CylwecTBYWT TOJIbKO B npepenax KnaaccoB.
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rnobanbHbiX (cTaTuyeckux) nonem KnaccoB He 6HBaeT, BCe nonAa ABNAKNTCA 4Y1eHaMu
KaKux-nmbo 3K3eMniAapoB KnaccoB.

e Koa AL-IV Bcerja pacnofiaraetcs Mexiy CTPOKaMM C CUMBOMAMMU KOHLLA M Hadana
MHOFOCTPOYHOIrO KOMMeHTapusa/* u */.

* MMeHa KNaccoB 3ak/w4yalTca B GUrypHble CKOBKM M HAYMHAWTCA C MNPONUCHON
B6YKBbI.

o MMs KJlacCa MOXeT pa3AensaTbCsA HAa 4YacTU CUMBOJIOM [lo 3Toro cumBona
HaxoAMTCA KpaTKoe UMs Knacca, nocine - A/IMHHOE MMsA Khaacca.
Hanpumep: {My|_class} onpeaenseT aBa umeHu - kpaTkoe {My} U AJSIMHHOE
{My_class} ana oaHoro knacca.

o JUIMHHOE WMA [AONXHO bbiTb He MeHee 8 cuMBONIOB (He cumTas GUrypHble CKOBKMK) .

o UMsA danna knacca (6e3 pacwmpeHus Knacca) AOSIKHO COBMaaaTb C AJIVHHbIM
umMeHeM knacca (6e3 ¢urypHeix CKO6OK). HO HapyleHue 3TOro npasBuia He
Bbi3bIBAET OWMOKY, TONIbKO NpeaynpexieHue.

II1. 1. b. MogundukaTopbl Kjaacca

MOAM¢MKaT0pH AnAa  KjnacCa 3anucbiBawTCA nNocse WMeH KiaccCa, 4epe3 3anAaTble.
nmetoTCA MOAM¢MKaTOpH:

e ABSTRACT - KjnaccC npeaHa3HayeH TOJIbKO ANA HacneaoBaHUA HOBbLIX K/1ACCOB Ha
ero ocHoee, cCo3paBaTb 06beKTbl 3TOMO KJjlacCa Hesb3A.

e BAD - Knacc He BbliaepxusaeT TpeboBaHwii no ohopmnenuio kopa (He bonee 3
napameTpoB, He 6bonee 3 ypoBHeN BIOXEHHOCTU BNIOYHbIX onepaTopoB, He 6onee 7
nofem B CeKUuMM Knacca, He b6osnee 7 nNPoOCTbIX + 7 BN0OYHBIX ONEpPaTopoB B CEKUMMU
Koaa) .

« BITWISE - B Kjacce MCNofib3yeTcs nopaspsagHas oruka.
e BYTES - B KJlacCe WCMONb3YylTCA OanThbl.
 DESTRUCTORS - uMeeTCsi AeCTpPyKTop.

o NATIVE - umewTca "HaTuBHble" ( HU3KOYpPOBHEBble) (YHKUMM, 3aBUCAWME OT
ueneBon nnaThopMbl.

* OPERATORS - MepeonpezsensnTCs OonepaTopbl.

o RECURSIVE - VMETCA PEKYPCUBHbIE DYHKLMUK.

* STOPPING - vcCnonb3yeTcsa onepatop STOP

o INFINITE - eCTb GEeCKOHEYHble LUKIIbI.

o UNTESTED - eCTb He OTTeCTUPOBAHHbIA KOZA.

o TESTED(Nn) - KJacC OTTECTMPOBAH Ha NN MPOLEHTOB

o SAFE - BCE XOpoWo, KNacC OTTECTMPOBAH, He COAEPKUT HUKAKMX 3aMeyaHuin no
6e30MacHOCTV UM OGOPMIEHMIO.

« DEPRECATED('text') - kjacc noajepxvMBaeTCs, HO €ro UCMnosib30BaHue
ocyxjaeTcs. B ckobkax M anocTpojax yKasaHo, 4TO MCMNO/b30BaTb B KayecTBe
a/bTepHATMBbI. XenaTesibHO KakK MOXHO bbicTpee 0TKa3aTbCsA OT WUCMNOSb30BaHUSA
3TOro Knacca, T.K. B CKOPOM BpemMeHM OH MoxeT bosiee He MNOAAEPKMBATHLCH.

« ABANDONED('text') - mcnosnb3oBaHMe 3TOM BepCUM Kjlacca 3amnpelweHo. B
CKOBbKax M KaBbldKaxX yKa3aHo, 4YTO MCMONb30BaTb B KayecTBe asibTepHaTusbl (He
06s3aTeNbHO 3TO K/JACC, BO3MOXHO, TeXHWYeCKWUW Npuém, wunu nonie Apyroro
Knacca). fomnbiTka 06bABUTbL MEpPEeMeHHYl C TaKUM KNaccoM WA GyHKUMI,
BO3Bpauawilylw obbekT Takoro knacca (M nwbas apyras cCcbilka Ha Kiacc)
Bbi3bIBAET OWMOKY KOMMUAALUM.

* INT64 REQUIRED - TpebyeTcs 64 6uT Ha Bce Lenble 3HayeHus (nepemeHHble,
nons, napameTpbl GYHKLUA - KPOME HEKOTOPbIX MCKIKYEHWUM, TaKWUX, KaK CYETUYMKU
UMK/IOB U WHAEKCUpYWWME MepeMeHHble) ; ECAU B MPOEKTEe UCMNOoNb3yeTcs
KoY /int32, Tpebywwuin ncnonb3oBaHuUs 32-OUTHbIX LeNbiX, 3TO MPOTUBOpeYMe
BbI3bIBAET OWMOKY KOMMmuAsTOpa.

e INT64 DESIRED - XenartesibHO NCnosib3oBaHne 64-6UTHBIX LEeNbIX B npoekTte. Mpwu
Hann4ymm B NpoeKkTe onuun /1nt32, KOMNMUNATOP BblAAET npepynpexaeHne o
HaM4nm HEeCOOTBETCTBUA HACTPOEK MPOeKTa noxenaHunam pa3pa60TqMKa Knacca;

II1. 1. ¢. Cexuuss UMIOPTA

NMepBbIMM B KJacce MOC/Ae 3aro/sioBKa AOMXHbl ObiTb yKa3aHbl onepaTop IMPORT, ecnu
OHM TpebyeTcAa. B onepaTope MMMOpPTa MNePeYUCNAnTCS WCnonb3lyemble knaccsl (B ToM
yucne POAUTENbCKUN Knacc, ecnu Knacc obpasoBaH He oT 6a3oBoro
knacca {Object}).

IMPORT: {Knaccl}, {Knacc?}, ...;

(B KauyecTBe 3aBepuweHuns broka IMPORT MOXeT 6bITb TOUKA WAM TOUKA C 3anaTon) .

onepaTopsl IMPORT MOryT MMeTb MOAMAUKATOPSI:

e TEST - nepeyuncsieHHble MOAYNN MOAK/NYAKTCA TOJIbKO HA 3Tane TeCTUPOBAHUA;

e DEBUG - TO/NbKO npu Hanuumu knwda /debug B onumsx npoekta (T.e. npu cbopke
B pexume "oTnagka');
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o FRIENDS - MoAynu 0b6bsBnEHbl "ApYyXeCTBEHHbIMU'", U Moay4yalT AOCTYN K CKPbITbIM
nonsiM U MeTOAAM AaHHOro knacca (Kak ecnu 6bl OHW 6blIv My6AUYHBIMK)

II1. 1. d. HacaenoBauue

Ons  ykasaHusa  npeaka  knacca, nepebiM B Kjlacce  Nocsie  onepaTopos
IMPORT 3anucbiBaeTcs:
BASE CLASS {Base_class}

o EC/IM KOHCTPYKUMsi BASE CLASS... OTCYTCTBYeT, TO KJaCC He UMeeT MNpeaKosB,
KpoMme obuwero Ans BCex KAacCoB npeaka - b6e3biMsaHHOro knacca{}.

o EC/IM B Knacce nepeonpenensanTca MeTOAbl npeika, TO BCe Takue
nepeonpefeneHns HauMHaWTCA CNOoBOM OVERRIDE:
OVERRIDE uMmsa_MeToja(napameTpbl) ==> TUN_pe3synbTaTa :

« ANA BHLINOMHEHMA NEeNCTBUIA NpU CO3AAHUM Kax[oro 3K3emnispa knacca, nocre
nNpuMCBaMBaHWs 3HAYeHWW mosen, Wcnonb3lyeTcs npouesypa CONSTRUCT|ION
CONSTRUCT :

e 114 BbINOJIHEHUA AeﬁCTBMﬁ npn YHUYTOXEHUU O6beKTa, ncnonb3yeTca cneunanbHas
npoueaypa
DESTRUCT :

e ECAM Kslaccbl UCnonb3yeT AeCTPYKTOop, TO OH obsizaH umeTb
voanpukaTop DESTRUCTORS B 3arosoBke.

Npn nepeonpepeneHn mMeTola B Kjacce:

e Wcnonb3lyeTcsa npepukc OVERRIDE BMecTo METHOD.
e YKa3blBaeTCs TOMbKO OAHO UMA MeToAa.

o Mepeuncnsawtcsa (B ckobkax, yepes3 3ansaTyw) BCe ONpeAeneHus napameTpoB
nepeonpeaensiemMon GyHkuMm (AOMKHbI COBMNAAATb MNepBble BYKBbI UMeH
COOTBETCTBYHIWMX MapamMeTpoB) . TuMbl AONKHb BbITb COBMECTUMbI, PA3MEPHOCTU As
MacCMBOB - COBMaAaTh.

e 1N MeToA0oB, BO3BpalawWKMX 3HAYeHue:
° YKa3blBaeTCA TWUN BO3BpallaeMOro pe3ynbTaTa.

o Mpumep:

OVERRIDE enabled ==> BOOL :
RESULT =0.Editl.Text!=""

MepeonpeaenéHHbin MeTOoj MOXeT Bbi3biBaTb 6a30Bbii MeTod (OAHOUMEHHLIA MeTOop,
pPOAUTENBCKOIrO KJjacca).

e 1A ABHOro Bbi30Ba 6a30BOro meToja B Tene nepeonpeaenéHHoro mMetoja
Mcnonb3lyetca 3anucb BASE.

o MpU 3TOM BCe napameTpbl NepefawTcs 0bblYHBIM CnocoboM, B TOM YucCie SBHO
nepefaéTca cam O06beKT KaK HesABHbIi mapameTp:
BASE (napameTpbl)

e MeToA, He BO3BpawWawwMié 3HayeHue, MO0 AOJKEH XOTs 6bl pa3 Bbi3BATb 6a30BbIM
mMeTon, nubo emy crneayeTt pobaBuTb MoaudmMKkaTop REPLACE.

II1. 1. e. O0bekTbl. CHIbHBIE U CJIA0bIe CChIIKH

NepemeHHas knacca (3K3emnasap knacca) sBnseTcsa obbeKToM kracca.

o 06bEKTHl K/jacca AeKNapupylTCs Kak MepemMeHHble C MMeHeM Kjlacca B KayecTeBe Tuna
DAHHbIX .
Hanpumep:
{My_class} M|y_object={My_class}

e [loNle WIN nepemeHHasa, He uMmewllas B MMEHAX 3aBepliawiiero CMmBosia NOAYEpPKUBAHUA,
ABNAETCA CUJIbHOMU (yAerMBammeM) CCbiINKON obbekTa.

e [lepeMeHHble_ C 3aBeplawumMm noayYyepKnBaHMEM B UMEHU ABNANTCA cnabbiMu ccbinkamm u
NMUlb CCbJTAKNTCA Ha CylecTBylouue 06beKThHI.

e Cnabas ccbinka AeNcTBUTENbHA NWWb A0 TeX nop, noka 06beKT cyuecTByeT (Ha Hero
CCb1alTCA NepeMeHHble-CubHble YyKa3aTenu, Win XuB Bnajenel obbekTa) .

e BCe NOKaJibHble MepeMeHHble ¢yHKuMﬁ ABNAITCA CUAbHBIMUA CCbITKaMu. CnabbiMu Ccbiikamm
MOryT 6bITb TONBKO MONs Knacca.

e Mpn 06HyﬂeHMM cYyeTYMKa MCMNOJIb30BAHUA CWIbHBIMU CCbUIKaMU Ob6beKT YHU4YTOXaeTcAa. Bce
MCcnonb3ywiyye nepemeHHble HemeasIeHHO Ha4yMHaWT CccbilaTbCA Ha NONE.
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ECNM B MOMEHT co3faHus obbekTa AnA Hero SIBHO YKa3aH Bnajene (OWNED BY), TO
Hannyme CUNbHbIX CCbIJIOK HA Hero yxe HUKAK He BAUAET Ha BpeMA XWU3HU obbekTa: OH
6yAET YHUYTOXeH BMeCTe CO CBOMM BJiagenbueMm, npu 3ToM BCe CCbUIKW HA Hero, CuibHble
nnu cna6ue, nepeHanpapnawTCa Ha NONE - 06beKT.

NONE-06beKT - 3TO CrneuuasbHbii 0O6bEKT KJlacca, MMewwur Bce noss paBHbiMM NONE (u O
- ANA 4Yucen, NycCTbiM CTpOKaMm - Aas CTPOK, M T.A.). 3anucb B MNOAs 3TOro NcCesBAo-
0b6beKTa UrHOpPUpPYeTCsi, YTEHMe M3 ero nosien Bo3BpawaeT NONE-3Ha4yeHus, BbI3OB
METO/Z0B He BbIMOJIHAET HUKAKUX AEUCTBUN.

Bce 0b6beKTHble nepemMmeHHble (kak CWUJibHblE, TaK U cnabble CCbIIKM) M3HAYaNbHO UMenT
3HavyeHne NONE, 4TeHuMe 3a npejesnamMmm maccumba 06beKTOB Tak xe BO3BpauaeT NONE

ITPABHUJIO

28

Nnone Fa Knacca A, sABnsAwuleecs yAepMMBammeﬁ CCbITKOM Ha O6beKT, HE MOXeT WUMeTb Tun
Knacca B, ABndwWerocsa npeakoMm no OTHOWEHUWw K Knaccy A.

Ecnn knacc A uvMmeeT yjaepxuBawlljee nose kKjacca B, To Knacc B He MOXeT UMEeTb
yaepXuBawlMX nonen kKnacca A UIN KJACCOB, POACTBEHHbIX A MO MPAMOU JIMHUU (Kak
npeakoB, TaK U NOTOMKOB) .

ECAn knacc Al CoaepxuT yAepxuBaiwlee nosie Knacca A2, KNacc A2 COLEPXUT
yAepxuBawuee nosne knacca A3, u T.A., 4 knacc A(n-1) coaepxuT yaepxusaiouee nose
knacca A(n) , To knacc A(n) He MOXeT coAepxaTb yAepxuBawWmMxX nosnen knaccos Al,
A2, ..., A(h-1) .

B YaCTHOCTU, OOBLEKT He MOXeT CCbiaTbCA Ha 06bekTbl CBOEro kiacca.
B pe3ynbTaTe, HEBO3MOXHO CO3JaHMe Lenoyek B3aUMHOIO B/ajeHUA.
OLHOpaHroBble ceTu, rpadpl, U T.MN. OPraHU3yKwTCA C NOMOLWbH cnabbiX_ CCbINOoK.

obbeKT Kuacca {A}

'Q

mose Taoa INT

o 0 O

CHIIBHEIH yKa3aTeldb
THIma {B}

CnalrIii yrazaTens
THIA {B}

obbexT Kiacca {B}

moxe Tana BOOL

o O O

ma

CralrIii yrazaTens
THIma {A}

BHOBb CO3/aHHble 06bEKT AOo/IKeH ObiTb
o nMbo npuceoeH BHewHel (MO OTHOWEHWIO K (QYHKUMM) OBBLEKTHOW nepemeHHon 6e3
NOAYEPKMBAHUA HA KOHLEe MMeHU (CUIBbHON CCblIKe),

> nbo pobaBsieH BO BHEWHUM MACCUB CWUNbHbIX CCbilok (onepauusa, >> maccuB []),

o nMbo uyepe3 3anATyw JOSKeH ObITb yKka3aH 0bbekT-Bnagesnel, BHOBb CO3A4AHHOIO
obbekTa, Hanpumep, OWNED BY var_ref,

o NMBO MPUCBOEH MEpPeMEeHHOW, B WMMEHM KOTOPOW MPUCYTCTBYeT cTpoka temp (B
nwbom perucTpe, Hanpumep, Example|_Tempvar)

NepemeHHaa aBnseTcH BHEWHeN MO OTHOWEHU K GYHKUMM, eCnn oHa:
> Mbo sBNAeTCA MNoJieM Camoro Knacca,

> M60 SABNSAETCHA MOJIEM BHEWHEeN nepemMeHHOoW,

> nnbo ABNAETCHA NnceBjo-nepemMeHHonm RESULT,

> NMMbo ABNSAETCSA nosem nepemMeHHonm RESULT,

> nbo sBNsAeTcA nosem obbLeKTHOro napameTpa.

ECNM BHOBb CO3JaHHbII 0O6bEKT XOTa Obl pa3 B Tene (QyHKUUM NpucBameBaeTcCs
nepemeHHon RESULT, TO (QYHKUMA [LOJIXHbI 6bITb NoMeyeHa MapKepom NEW.

®YHKUMA C mapkepoM NEW MOXET Bbi3biBAaTbCA TO/NIbKO B OTAE/NbHOM oOnepaTtope
npuceamBaHnAa, Kak MU Ana onepatopa Cco3paHUMA HOBOIo obbekTa. Mpn 3TOM BHOBb
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CO3/aHHbIA TaKoM (yHKUMeN 0O6beKT TaK Xe AOJIKEH ObiTb NPUCBOEH BHEWHEW CUIbHOW
CCblIKe WK temp-nepemMeHHOMN.

o InA pe3ynbTaTa NEW-(GYHKUMM HE MOXeT ObiTb MpuMeHeHa KOHCTPyKuuMs OWNED BY, B
OT/IMYMe OT MpPSAMOro CO34AaHus obbekTa.

I11. 1. f. IToas

nona JAeknapupyrwTca B KJjlacCe TaK Xe, KaK U JIoOKaJibHble nepemeHHble B ¢yHKuMM,
HO Ha TOM Xe YypoBHe, 4YTO MU ¢yHKuMM, MeToAbl U ppyrue AeKnapauum Knacca.

Deknapaumn nons (cxema):
TUN WMs|yTouHeHue [pa3mep], MoAudUKATOpP = UHUUMANU3ALUA

« TUMN - 3To nuMbo oauH u3 6a3oBbix TUNos (BOOL, BYTE, INT|EGER, REAL,
STR|ING), nubo uMs nepeyncrieHns, CTPYKTYpbl MW Klacca B (GUIYpPHbIX CKOBKax.

o MonHoe WMsA NoNA AONXHO ObITb He MeHee 8 cumBonoB (He cumTas cumsona '|').
ECNM UMS HAyMHAeTCA C MPONUCHOW BYKBbl, mone nybnauuyHoe.
STR Public_s|tring_variable

CO CTpPOYHOM BYKBbI OBbIMHO HAUYMHAKTCHA 3aKPbITble MOJISA.
INT local_i|nteger

Ecnn umsa nonsa (ToNbKO AN 0ObEKTOB KNacCOB) 3aBepliaeTcss CUMBOJSIOM
nogyepkuBaHua, To 3To cnabasa ccbiika Ha 06beKT.

{Matrix} Transform_|ation_matrix_
B 3TOM C/y4yae noAYepKUMBAHMEM [O/IXHA 3aBepwaTbca nwbas 4acTb UMEHMU,
OTAeNeHHas CUMBONAMU

+ [pasmep] - Heobs3aTenbHuIN pasmep Maccuea (He NpUMeHWUM K ckanapy). Eciu
KBaZpaTHble CKOBKM MycCThle, TO MACCWB AMHAMUYECKUIA.
STR List|_of_strings[]

Pa3Mep (GUKCUPOBAHHONO MacCMBa MOXeT ObiTb 3ajaH YMC/IOBOM KOHCTAHTOW,
INT Ten_num|bers[10]

MMEHEM MepeyncieHns B OUrypHbIX CKobkax,

BoOL Traffic_1|ights[{colors|_of_traffic}]
unn cumBosiom ¥

BYTE Pixels|_array[*]
(ocobbit cnyyai, no3BonseT MeHATb pa3mMep MaccuMBa M3 HATMBHOIMO Koaa, B TO
Bpems ;aK CO CTOPOHbl AL-IV MACCUB BUAMTCA KaK OBbIYHbIA (OUKCUPOBAHHbIN
MaccuB) .

nona knacca MOFyT WMeTb MOAMGMKATOPbI, Mepeuncisembie nocne Aeknapauum nons
yepes 3anaTble (HO A0 WMHULMANM3ALUUW KOHCTAHTOM, €C/M OHA NPUCYTCTBYET).

« READ wiy READONLY- moaudukaTop "TONbKO AnA 4yTeHus'". U3MeHATb Takoe rnose
CMOryT MeTOJbl CaMOro Kjlacca, ero HacneAHWKOB W KIaCCOB-ApYy3en;

o INIT wiu INITIALIZE- nose TpebyeT MHULMANM3ALUUM NPU CO3JAaHWM 3SK3emnaspa
obbekTa. EC/AM AnA CO3JaHMA IK3EMNisApa UCMOSb3YEeTCA SBHbIM KOHCTPYKTOP BuAA
destination={Class_name} (Fieldl=valuel, Field2=value2, ...)

W AAHHOE MoJsle He NepeyncseHo, 3TO Bbi3bIBAET OWMOKY KOMMUAALMMU.

Ecnn INIT-noJsie SIBNSETCA elWe W NOJeM TONbKO ANA UYTEHUS, TO SABHbIA
KOHCTPYKTOP MOXHO OyAeT MCnofib30BaTb TO/bKO B Teje CaMoro Kjacca, ero
HaC/NeAHUKOB U ApYy3eu;

. TRAP(nosymKa, ...) - 3ajaeT CNUCOK OTNapOYHbIX METOAOB-/10BYWEK ANA nonAa
(no 3 NIOBYWEK Ha none); B KayecCcTBe JIOBYWKN MOXeT 6bITb YKa3aH MeTojh CBOero
Kjlacca, He Bo3BpamammMﬁ 3HaYeHU B KayecTBe pe3ynbTaToB, NpU 3TOM:

° €CJin nojsie CKandapHoe, TO B KadecCcTBe AONYCKaKwTCA nmbo meToabl 6e3
napameTpoB (ﬂOBymKa Ha 4YTeHue HOHH), nMbo mMeToAbl C eAMHCTBEHHbIM
napameTpoB (Tun KOTOpOro coBnagaeT C TUMNOM NOJiA - JIOBYWKa Ha
3annuCb HOBOIo 3Ha4YeHWA, BbI3bIBACTCA nepes 3aﬂMCbm);

o @C/IN noJsie SIBJISeTCS MAacCUMBOM, TO AOMYCKaWTCA Cleaylime covyeTaHus
napameTpoB:
= (INT) - fnoByWKa Ha YTEHWEe 3NeMeHTa C yKa3aHHbM (napameTpom)
MHAEKCOM;

= (INT, {Tun nons}) - foBywKa Ha W3MEHEHME 3JIeMeHTa MaccuBa C
MHAEKCOM, 3ajaHHbiM MepBbIM napameTpoMm, Npu 3TOM HOBOE
3HayeHWe nepejaeTcsa BO BTOPOM napameTpe;

= (BOOL, INT) — JIOBYWKa Ha MU3MeHeHue pa3mMepa AWHaAMUYeCKOoro
MaccuBa: B 6yHEBOM nepBoM napameTpe nepepaetcs TRUE B
cny4yae BCTaBKM HOBOIMo 3HayeHUA (Takasn NIoBYyWKa Cpa6aTHBaET
nocrsie onepauuun BCTaBKM), FALSE nepejaeTcsa Ana onepauuu
yAaneHua (B 3TOM cnlydyae MeTOL-JIOBYWKa Bbi3bIBAETCA Nepej
yhoaneHunem 3/emMeHTa) .

° NIOBYUWKWN He npepHa3HayeHbl ANnA U3MEHEHUA NOrukKu pa60Tm nporpamMmbl, u
C UX nomouwbH HEBO3MOXHO U3MEHUTb MNpuCBamBaemoe WM BO3Bpallaemoe
3HavyeHune, MU OTMEHUTb onepauur (X0TA U BO3MOXHO n06aBUTbL UK
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YoannuTb Apyrue >5nemMeHTbl B MACCUB - HO He HYXHO Tak aenaTb) . 3ajaya
noByuweK - NOo3BO/INTb YNPOCTUTb MNOUCK HpO6ﬂEMHHX onepauunn, C Uenbl
OoTnagKu anroputma;

e CLAMP-rofnie-mMaccuB (UKCUMpOBaHHOro pa3mepa (kpaTHoro 2"), npwu
WHAEKCUPOBAHUM KOTOPOro npumeHseTcs '3aBopauuBaHue' no moaynw Count (B
Cc/lyyae mMaccuBa M3 256 31emMeHTOB obpalleHue K 3/eMeHTy C UHAEKCOM 256 paeT
3/1eMeHT C uHaekcom 0, 257 - COOTBETCTBEHHO, 1, u T.4.) ;

 DEPRECATED(' TeKCT ') - nosne sBNSeTCS OCYXAAEMbIM, HE PEKOMEHAYeTCs K
MCMOSIb30BaHMI0, W Bbi3bIBAET MpefynpexieHne KOoMnuasTopa;

« ABANDONED (' TeKCT ') - nosie OTMEHeHO, ero McCnosib3oBaHue 6GyaeT Bbi3biBaTb
OWNBKY KOMMUAALUK;

II1. 1. . MeTOoabl

Jleknapauuio mMeToAoB, B OT/IMMME OT CTATUYECKUX ¢yHKuMﬁ, Ha4ynHaeT KJw4yeBoe
cnoBo METHOD. Bce MeTOoAbl Khacca fABNANTCA BUPTYyasbHbIMM U BCerja MoryT 6bITb
nepeonpeaeneHol B Kjaacce-HacneagHuke (MCHOﬂb3yeTCﬂ cnoso
OVERRIDE BMecTO METHOD) .

e KnoyeBas 0COBEHHOCTb MeToja: B KavyecTBe MepBOro napameTpa emy nepejaeTcs
0b6beKT ero kjacca. B cnucke napamMeTpoB 3TOT napamMeTp He mepeuyncnseTcs.
NMpu HeobXoAMMOCTM ABHOrO obpaueHMsa K 3TOMY napameTpy MCNofib3yeTcs
3ape3epBMpoBaHHOe CNoBo THIS. ObpalleHne K nosisaM U MeTojam CBOero KJjaacca
(a Tak xe K monaMm Knacca-npejka WAy MeTojaMm npeaka WaM HacneaHuka)
oCyllecTBNAETCA HeABHO, 6e3 ykasaHua cnosa THIS.

CLASS {Example|_using_of_fields_in_method}:
STR Field|_for_example="Hello, this is Field!"
METHOD Print|_field: << Field.

END

e /IMeeT MeCcTO nonaumoppm3m: BbI3OB MeTOoAa MPUBEAET K BbI3OBY MeToAad,
onpeaeneHHOro AnAa sK3eMmnnadapa Knacca winm HacneagHuka Knacca,
npeacrasnawwero 06beKT.

e BCcerga MOXHO Bbi3BaTb W3 nepeonpejeseHHOro mMetoaa COOTBeTCTBymmMﬁ MeTon
Knacca-npeaka: BASE wan BASE(napameTpH) . B TOM yncne HeCKOJIbKO pa3, U B
Pa3HbIX 4aCTAX KOAA 3TOro meTtona (HO TonbkO 3TOro).

e MeTos 6e3 napameTpoB AOJIXEH nnbo BbI3bIBATH MeTOh BASE XOTA Obl OAUH pas,
nmbo mmeTb mMoaupukaTop REPLACE (coobuwatowmm KOMNMUNATOPY, YTO HOBbIN METOA
NONHOCTbK 3ameljaeT npeapiayumn, U ero Bbi3blBaTb He HyXHO)

o KOHCTPYKTOp BCerja Bbi3bIBAET KOHCTPYKTOP Kjacca-npeika A0 Havana paboTbl, u
fenaeT 3TO HeABHO. Bbi3biBaTb BASE B KOHCTPYKTOpPE SIBHbIM 06pa3oM He
TpebyeTca (M Henb3s). T.K. KOHCTPYKTOpP MapameTpoB He MMeeT HuKorga, C
nepejayer napameTpoB npobnem HeT.

e IECTPYKTOp BCerpaa Bbi3biBaeT AECTPYKTOP Kjhacca-npeaka no OKOHYaHUKU cBoen
pa6OTH, TaK Xe HeABHO.

II. 2. Paboma c obvexmamit Kiaccoe

II1. 2. a. OnepaTop co3AaHNs DK3EeMILIAPA

KOHCTpyKuMa obbekTa:
variable={Class_name}(
Fieldl=expression, Field2[] << expression, ...)

e ECNM 3HayeHWe npucBamMBaeTCA MepeMeHHOW B onepaTope Aeknapauuum 3Tou
nepemMeHHon (KOTOPLIM HAuYMHAETCA C yKa3aHWsa Tuna nepemeHHoOW B (DUrYpPHbIX
cKkobkax), W onepaTtopoM CO34aéTCA 06bEKT WMMEHHO 3TOro Tuna, TO B
JeKkfapauum MoxeT 6biTb ONyWweHo UMsA Tuna Aeknapupyemon nepemMeHHOM:
stream|_read_temp={File_stream} (

Path=source_path, Mode= 'READ')

e ECAM npu co3paHum obbekTa He Tpe6yeTca WHULMANU3NPOBATbL NOJIA, TO KpyrJble
CKObBKM OonyCKawTCA.

e ECM 332 MMeHeM Tuna U CNUCKOM MHUUManu3auum cnepyeTt 4yepe3 3anAaATyw
3annucb OWNED BY BbipaXeHue, TO TeM CambiM CO34aHHOMY 06BEKTy Ha3Ha4vaeTCA
NCKNIYNTENbHbIN Blajeney,.

o InA Takoro O6BEKTa, CYETUYMKN UCNONb30OBAHUA CTPOrMMM yKa3aTensiMu He
BIMAKT Ha BpemMA XU3HU obbekTa: OH cyluecTtByeT, MNOKa XWB ero
Bnajened,.

o EC/IM Ha MOMEHT CO3JaHuWs 0bbekTa 3HauyeHue BbipaXeHUs B
yacTu OWNED BY paBHO NONE, TO Blajesel, He Ha3sHayaeTcs, U npu
OTCYTCTBUM APYTUX CTPOrUX CCbIZIOK HA HEro, MPOXMBET He Aonee, YeM
BbINOSIHAETCA (YHKUMA, B KOTOPOW OH CO3AaH.

e NInbo panee MmMoxeT pacnonaratbcs (Yepe3 3anAaTyw) onepauvs aobasneHus
co3jaHHoro obbekTta B MaccMB obbekTOB: , >> nepeMeHHasa [].

e CO34aBaeMblii OOBEKT JOJIKEH ObITb MPUCBOEH NNOO BHeEWHeMy Ans QYHKUUU OBBbEKTY
(napameTpy waM ero nosw, MO Kjacca WM ero nosw), Win AobasneH BO
BHEWHWIA MO OTHOWEHUHW K (GYHKUUM MACCUB CTPOrUX CCbIIOK HA 0b6bekTbl, nbo emy
[OMXeH 6bITb HAa3HayYeH WUCKYMTenbHbin Bnageney, (, OWNED BY). B NpPOTMBHOM
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c/lyyae, nepemMeHHasi, KOTOPOW MPUCBAMBAETCS CO3[aHHbIA 0ObEKT, AOJIKEH WUMETb
B CBOEM WMEHM MOACTPOKY 'temp'.

1. 3. /Ipvzue onepamopst YDOSHA Kracca

Ecnn Knacc uvMeeT npeaka B uMepapxum, OH [AONIXeH 6bITb YKa3aH onepaTtopom
BASE CLASS {MMH}, HO nocne cekuuMn umMmnopTa, B KOTOPOU YyKa3blBaeTCA KjaCC npenka.

3aBepllaeTca Knacc onepaTtopoMm END B oTAENbHON CTpoOKe.

Jlo onepatopa END MOryT BCTpe4yaTbCA:

ornepaTopbl onpejeneHns nepedyncieHmin

ENUM {umMa | yTouyHeHue}:
'HAUMEH | OBAHUEL" ,
'"HAUMEH | OBAHUE2 ",

onepaTopbl ONMUCAHUA CTPYKTYp
STRUCTURE {ums|yTo4yHeHue} :
nonel
none2

onepaTopbl onucaHus Tabnuuy,
TABLE UMA | yTouyHeHue: {cTpykTypa}
NAME " wumsa "
COUNTER (cnuncok)
NOTNULL (cnucok)
NAMES (none=" uma ", ...)

Aeknapauuu nonen
TUN UMA | yTOuHeHue [pa3mep], MoaubmkaTop

=MHUUMANU3aLUA
AeKnapauus KOHCTpyKTopa
CONSTRUCT:

TENO.

AeKknapauus AecTpykTopa
DESTRUCT:
TENO.

Aeknapaumm CTaTUYeCKUX (GYHKUUN

FUNCTION WMs|yTouHeHue(napameTpbl) ==> TUMN_PE3YJIbTATA,
mogudukatopl, moaudukaTop2, ... :
TENO

Aeknapauum MeToAoB

METHOD WMs |yTouHeHue (napaMeTpbl) ==> TUMN_PE3YJbTATA,
moaudukaTopl, moaudukaTop?2, :
TENO.

Aeknapauum nepeonpenenéHHbix GyHKUURA
OVERRIDE WMsi(napameTpbl) ==> TUN, moaupukatopl,
TENO.

GYHKUMM TeCTUpOBaHUA
TEST Umsi | yTouHeHune (napameTpbl) ==> TUMN_PE3YJIbTATA :
TENO.

nepeonpeaesieHna onepaTtopos
OPERATOR TUN ONEPALUA TUN==> TUN_PE3YJIbTATA:
BbIPAXEHUE .

6n0o4Hble KOMMEHTapuu
——————————————————————————— 'TekcT' TekcT

ANpeKTUBbl NATIVE
NATIVE: " koA cneuuduyHbidi AAsA NAaThopMbl

onepaTopsl TODO
TODO: " cTpoka

I 4. 3asepmenune knacca. Hemopun uzmenenuii. Maccue DATAII.

Knacc 3aBepwaeTcs onepaTopom END. ECnM nocne CTPoKM C onepaTopom END nepBas
HenycTas CTPOKA HAYMHAETCSA KJW4YeBbiM CloBoM HISTORY, TOo janee pa3mewaercs 650k
MCTOPUM M3MEHEHUI Knacca. He3aBWCUMO OT HA/IMYUS UCTOPUM WM3MEHEHWUN, NpU HaNUuUU
HenycToro TeKCTa nocje AUpeKTMBbl END, BCe 3TM CTPOKM JAOCTYMHb B KOAe Khacca
yepes nceBAO-MacCUB CTpPok DATA[].

Ecnu avpekTuBa HISTORY uMeeTCsA, TO WUCTOPUS AO/MXHA MMETb AOCTATOYHO CTPOruMn
tdopmMaT. WUcTOpMA cCoCTOUT U3 6nokoB CREATED/UPDATED (6510k CREATED MoxeT 6biTb
TONIbKO MepBbM, W TONbKO EAUHCTBEHHbIM, €CAN MPUCYTCTBYEeT). ®¢opMaT 3arosioBka
6noka:
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(" CREATED' | ' UPDATED ' ) '(' Yyvvyy-mMm[-DD] ')' [ ',' ' VERSION' '"' text
AL [l BY' lllltextllll] l:l

copepxumbiM 6710Ka ABNANTCA coobueHus B dopme:
(' ADDED' | ' CHANGED' | ' FIXeD' ) ':' ('"'text'"' | identifier)
L'," ("'"text'"" | ddentifier) J... (';" | "." )

NocnepHee coobuweHne 6510Kka M3MEHEHUA AOJIKHO 3aBepuwaTtbCca TOHKOﬁ, nnn CoCToATb
U3 OAHOUN TOJIbKO TOYKWU.

NCTOpWS M3MEHEeHUW MOXeT 3aBepwaTbCA BMeCTe C KOHLOM TeKcTa. HO ecnu Kpome
MUCTOPUM W3MEHEHM TEKCT noc/ie AUpeKTMBbl END COAepXUT ApYyryw WHbopMmauuo, TO
MCTOPUA [OJIXHA 3aBepwaTbCA AMPEKTUBOW
HISTORY ENDED

Hanpumep:

HISTORY:

UPDATED(2018-08-15), VER "1.0a":
ADDED: "This history added";
CHANGED: "No other changes yet".

IV. CTpyKTYDLI (STRUCTURE)

1V. 1. Jleknapauusa cmpyEmynp

CUMHTaKCUC.

STRUCTURE {name|_of_structure}:
nonel
none2

none N.
CTPYKTYpbl AEKMAPUPYHTCA BHYTPU KIACCOB.
UM CTPYKTYpbl BCerAa HayMHAETCA CO CTPOYHOW OYKBbI.
UM CTPYKTYpbl MOXET AeNUTbCA 3HA4koM '|' Ha yacTM: 4acTb 4O NepBOro 3Haka
ABNAGTCHA KPaTKWUM MMeHeM. [osiHoe WMMA He AOMIXHO ObiITb Kopoye 8 CMMBOJIOB.

Bce peknapauum CTPYKTYp B Kjhacce Bcerjga AOCTYMHbl AN MCNOSb30BaHUA B TobbIX
Knaccax, Ucnosib3ywumx 3TOT Knacc.

CTPYKTypa COCTOUT WU3:

e MOJIeN NPOCTbIX TUMOB (MKCMpoBaHHOro pa3mepa (BOOL, BYTE, INT, REAL,
{nepeuncnenuna}, STR)

e nosiel TMna CTPYKTypbl (Nobble Apyrve CTPYyKTypbl B 061aCTV BUAMMOCTU -
peKypCUBHOE BJIOXEHME He AonyckaeTcs)

e CCbIJZIOK Ha 3K3emMnnAapbl KaaccoB
e MAaCCMBOB M3 Bbllle nepeyncsiieHHblX 3/1eMeHTOB

e CCbIJIOK HA Apyruve CTpyKTypbl (A8 BKAWYEHUS €e B CBOE Te/l0 Ha TOM Xe YpOBHe
BroxeHns) B Buae LIKE {wmma_tuna} (unu LIKE {Knacc}.{cTpyktypa}, B Cnyuae
CCbIIKM HA CTPYKTYPHbIM TUM U3 ApYyroro knacca).

lleknapaumsa CTPYKTypbl 3aBepuwaeTcss TOYKOW.

CTpyKTypa, Kak W Kjhacc, MOXeT coaepxaTb nons sawboro Tuna. HO uMewTCA
orpaHMyeHns Ha 0b6bEKTbl K1acCoB:
nofsi CTPYKTYpbl, cCcbinawwmecs Ha o06bekThl knaccoB (T.e. wuMelume Tun kaacca),
LOJIXHbl BbITb CnabbiMu ccbinkaMnm (M MX MMEHA AO0JIKHbl 3aBepwaTbCsA NoAYepKUBaAHUEM) .
ECAM Xe none Kjnacca umeeT TUM CTPYKTYpbl, TO B 3TOM Cjlydyae OHO CaMO He MOXeT
bbiTeb cnabon ccoinkon (T.K. nwbas nepemeHHas WAW Mone TuUNa CTPYKTypbl ABNSAETCA ee
€AMHCTBEHHbLIM Bnajesbuem) .

Bce CTPYKTYpPHble nepemeHHble n nona aBToMaTun4yeCku MHULMNANU3NPYHTCA
npuceamBaHmem nonam NONE-3Ha4eHu#n (ana uucen - 370 Hynun, Aana CTPOK - NyCTble
CTpOKu, Aana 06beKTOB KNACCOB - NONE) . NONE-3HauyeHMe TaK Xe MOoxXeT 6bITb nosny4yeHo
AnA CTPYKTYpbl Npu 4YTeHMn U3 MacCcCMBa 3a npepenamm AOCTYNHONo Amana3oHa MHAEKCOB.

IV. 2. Paboma co cmpyKmypamiu

CTpyKTypa - 3TO Kjacc 6e3 MeToA0B, MMelWMin BCerpa TONbKO OAHY CCbUIKY Ha
Hero. Mo3TOMYy Npu CO3JaHUN 3K3emmaapa CTPYKTYpbl HeNb3f UCNOJb30BaTb MOAMPUKATOP
OWNED BY wiu npaByl 3anncb B MAaCCUB >> Array[], Kak AN 0bbeKkTOB K/1aCcCOB.

32
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ECNM OAHOW CTPYKTYPHOW MepeMeHHOW MNPUCBAMBAETCSA 3HAYeHWe APYron CTPYKTYpHOW
nepemMeHHOW, TO NPW 3TOM K MepeMeHHOM B MNpaBoW 4YacTWM NPUCBAMBAHMA AONXHA 6bITb

npumeHeHa BCTpOEHHas byHKUMA-MeTOA CLONE unm Dismiss. B cnyvae
MCNoNb30BaHUA Clone 3HayeHune NCX0A4HOWM CTPYKTYpbI aybnupyetcs, B
cnyyae Dismiss - uMcxoaHas nepemMeHHas MoxeT 6biTb ObHyneHa (nony4yaeT 3HauyeHue

NONE). 3TO KacaeTcsa BCex BUIOB npuceBamMBaHUA WU pobasneHus B maccuB (3nemeHT
MaCCUBa CTPYKTYP TaK Xe& CHUTaeTcCA ﬂepeMeHHOM)

Destination=Source.Clone
Destination=Source.Dismiss
Destination=Source_array[i].CLONE

Destjnatjon_array[i]= Source_array[i].Clone
Destination_array[] << Source.Dismiss

Hanpumep:
STRUCTURE {person|_info} :
STR F|irst_name
STR L|ast_name
INT Y|ear_birthday
{education} E|ducation
STR S|tate_province.

{person} smith|_John={person} (F="John", L= "Smith",
Y=1950, E='High', S="NY")

TaKoW Xe KOHCTPYKTOp MOXeT WCNonb30BaTbCA MNpu nepejavye (HakTUYECKOro
napameTpa GYHKUUM B NO3MUMM MapameTpa Tuna CTPYKTYph.
Npy NpUCBauBaHUM CTPYKTYpbl €e COAEepXUMOoe MNPOCTO KonupyeTcs.

Mpu nepesaye CTPYKTypbl B KayecTBe MapameTpa, OHA MOXET WCMNONb30BaTbCA B
BbI3BAHHOW (YHKLUUM TONbKO AN YTEeHUss, B TOM 4YUC/Ie HeNb3A M3MEHATb 3HayeHusa ee
nonen. 3TO OT/MYaeTCA OT nNpaBun paboTel C obbeKTaMu, ANA KOTOPbIX MOAA MOryT 6biTb
N3MEHEHbI

COOTBETCTBEHHO, NpW NPUCBAMBAHMM 3HAYEHUA BCEW CTPYKTypbl-napameTpa, MOXeT
(M ponxeH) MCNonb30BATbCA TOJbKO nceBao-meTos Clone, U He MoxeT 6biITb MpUMeHeH
meTop Dismiss.

CTPYKTypa MOXeT ObiTb BO3BpaleHa Kak pe3ynbTaT ¢yHKuuu. Mpu paboTe C nceBno-
nepemMeHHon RESULT Tuna CTPYKTypbl Heobs3aTesbHO ee WHULMANIM3UPOBATb, T.K. OHA
yXe MNpouHMLMANN3MpOBaHa NONE-3HAYeHMEM MO YMOMYAHUIO.

CTPYKTYpbl He MOryT nepejaBaTbCa B KayecTBe MapameTpa WIM pesynbTaTta
HaTUBHbIX (HU3KOYPOBHEBBIX) GYHKLMNA.

CTPyKTypa MoxXeT 6biTb co3zaHa O6blYHbIM A/ OObLEKTOB ONepaTopoM CO34aHUuA
CTPYKTYpbI:
{umsa-cTpykTypbi} (Nnonel=BbipaxeHne, nosie2=BbipaxeHue, ...)
Hanpumep,
{complex} c|omplex_var={complex}(Im=5)

ECAM UMK FOR OpraHW3oBaH Kak MNepeyucinTenb MacCMBa CTPYKTYpP, TO MepeMeHHas
uUMKNa SBASETCA MAKPOCOM, MO3BOMAWWMM 06PaTUTHLCA K OYepesHOMY 3/eMeHTy MaccuBa
KaK Ha uYTeHMe, TaK M Ha 3anucb. T.e., €CAU BbLIMOJHWUTb MPUCBAMBAHME KaKoMy-nnbo
noslw >3TOM nNepemMeHHOW, TOo GaKTUYEeCKM nNpu 3STOM U3MEHUTCA Mojfe CTPYKTYpb,
XpaHslWencs B COOTBETCTBYHWWEM 3JIeMEHTE MacCUBa:

FOR x IN A[]:
X.Some_field=Some_value.CLONE; .
//BCe CTPYKTYpsl maccuBa A[] u3MeHAwWT 3HadyeHwue nosa Some_field

CyuwecTByeT BO3MOXHOCTb MNPUCBAMBAHUA  CTPYKTYP  Ppa3HbiX  TUMNOB,  MMeEWWUX
OAHOMMEHHble (M OAHOTWMHbIE, WM COBMECTWMble MO Tunam, nonia) :
X, BUT (Fieldxl, Fieldx2, ...) =y, BUT (Fieldyl, Fieldy2, ...)

B NneBOM cCnucKe BUT JOMXHbl 6bITb MepeyncsieHsl BCe MOAA M3 X, KOTOPbIX HET B
nepemMeHHOW Y. B NMpaBoM - BCe NOJA W3 Yy, KOTOPbIX HET B X. TaKkXe MOXHO YyKa3aTb
JLONONIHUTENbHbIE MOMSA, He y4yacTBywwWe B MPUCBAMBAHWMM, Kak CneBa, Tak W Chpaega.
JleBbIl CMUMCOK BUT HyXHO yKasbiBaTb BCEraa, Aaxe ec/in HeT HeobxoAMMOCTU OMnycKaTb
nons w3 X AnA MNpuUCBauMBaHUA. B 3TOM cCjiydvyae CKOO6KM ONycKawTCs. B MUHUMASIbHOM
BapuaHTe Takoe NpuUCBauMBaHWE BbIFNAAUT Tak:

X, BUT = y

NMp¥ NpPUCBaMBaAHUM PA3HOPOAHBIX CTPYKTYP NCeBAO-GYHKUMM CLONE/DISMISS He

BbI3bIBAKTCA .

CTPYKTYpHble MNepeMeHHble MOryT WCMNo/ib30BaTbCA Npu paboTe C 6asamm AaHHbIX, B
coyeTaHum C onepatopamum SQL (SELECT, INSERT, UPDATE, DELETE). CMm. noapobHee B
pa3aene o BCTPOEHHOW noajaepxke SQL.

IV. 3. O peanuzauuu CMPYKMyp 6 KOHEYHOI NDOZDAMME

He AOTXHO 6bITb HUKAKNX ﬂOHymeHMﬁ Hac4yeT Toro, KakK nonsa CTPYKTYp
pacnonaralTtca B onepaTtuBHOUM NamMATU BO BpemA pa6OTH nporpaMmmMbel, wunun 06 ux nopsaake
Unn BblpaBHUBAHUU (Ha rpaHuLUbl MaWMHHLIX cnoB). To Xe KacaeTcs pa3mMepoB CTPYKTYpP B
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namsTu, M cnocobax pasmeuweHus MX B NamsaTW. Tak xe, npeanosioxeHune o 6onbuwen (unm
MeHblen) 3HHEeKTUBHOCTU CTPYKTYP MOFYT OKa3aTbCs MONHOCTbIO HEBEPHbI.

CTPYKTYpbl MOTFYyT ObiTb (aKTUUYECKU peann3oBaHbl Kak 06beKTbl, WAM AnA MPOCTbIX
CTPYKTYp, He coaepxawux CTPOK, AMHAMUYECKMX MACCUMBOB U CCbIIOK HA 06BEKTbl, MOryT
6bITb peasnM3oBaHbl UMEHHO KaK CTPYKTYpbl B LLeJIEBOM fA3blKe.

BCce, UYTO AEUCTBUTENbHO HYXHO 3HaTb O CTPYKTypax - 3TO TO, 4YTO CTpPyKTypa
XPaHUTCA KakK npocTas mnepeMeHHas, MpU MPUCBAMBAHUU KOMUPYETCA KaK MepemMeHHas
(Hanpumep, none 3a nonem). Ha HWMX HET BO3MOXHOCTU COCNATbCA ykaslaTenem (XxoTs
npu nepejaye B KayecTBe nNapameTpa WCNONAb3yWTCA WMEHHO YyKasaTeau - HO noss
CTPYKTYpbl NMpefHa3Ha4YyeHbl TONbKO AN YTeHusA) .

TpeboBaHuMe MWCMONbL30BaTb GYHKUMM CLONE / DISMISS BBeAEHO AN TOro, u4Tobbl
NnporpaMmMMCcT vawe obpawan BHUMMAHME Ha TO, YTO JaHHble CTPYKTYpbl NpWU MPUCBAUBAHUM
UMEHHO KOMUPYKWTCSA, W OpWUruMHalbHasA CTPYKTypa He O6yneT U3MeHeHa Mpu M3MeHeHuu
nonen nNpuUHMMalWen CTPYKTYpbl. ITO yMeHbWaeT KOAMYeCTBO owwboK B nporpamme.

V. TecTunoBanue

V. 1. Ocroénste nonoNceHusn

Knacc MoxeT conepxaTtb ocobble byHKUMM, KOTOpble Ha4YMHaWNTCA KN4 eBbIM
cnoBom TEST BMecTO FUNCTION. OHM npeaHa3HayeHbl A TeCTUPOBAHUA W  BbIMOJHANTCA
BCerjga Ha 3Tane KoMnunAauuu.

o ECIY TeCTbl He BHINOJIHAKWTCA AJIA KAacca YCMNewHo, KNacc AOMXeH 6biTb nomeveH
aTpubyTom UNTESTED.

e EC/IM Ha 3Tane TeCTUPOBAHUA BLIMOJHANUCH HE BCE CTPOKWM KOAA, MNOANEexalwero
TEeCTUPOBAHMIO, KJIACC TakK Xe AosxeH 6biTb nomeyveH aTpubyTom UNTESTED.

e ECNM XOTs 6bl 0aMH onepaTop ASSERT He BbINOJIHAETCS B TecTax kjacca, Kiacc Tak
Xe A4 anee He KomnuaupyeTca (Tak xe, Kak npu owmbke KoOMnuasauum)

e ECNM KNlacC AONXeH bbiTb momeyeH Kak UNTESTED, HO OH He umeeT 3Toro atpubyTa,
3TO CYMTAEeTCA OWMOBKOM, U KOMNUIALMSA 3aBepwaeTcs Ha 3Tane TeCTUPOBAHUSA.

e K/acc MoxeT ObiTb MoMeyeH Kak YaCTUYHO OTTECTUPOBAHHLIA, C yKa3aHUeM
YUC/IEHHOIO 3HA4YeHUs CTeneHu OTTeCTUPOBAHHOCTM: TESTED(n) . B 3ToM Ciyyae
AOCTATOYHbIM CUYMTAETCHA MMeTb 3aAaHHbLIM YUCOM N MNPOLEHT OTTECTUPOBAHHLIX CTPOK
Koaa.

TecTUpoBaHMIO Moasiexart:

e BCe CTpPOKM KozAa.

e BCe yCJ/IOBHble BeTBM Kojaa.

TecT cuyuTaeTCsa MNOKpbiBawwWMM, TONIbKO €C/IM BCe nojajexauue TeCTUPOBAHUIO CTPOKKU
KOoAa BbIMONHANINCL NpU TeCTUPOBAHUM KjlaCCa XOTA 6bl OAMH pa3. Ecam >3To ycnoBue He
BbIMO/IHEHO, KNaCC AO0JIXeH 6bITb NomeyeH kak UNTESTED.

Bce cekuun @QyHKumm TEST A[OMXHbI MMeTb onepaTtopbl ASSERT. KOMNUMAATOP He MOxeT
MNMPOKOHTPO/IMPOBATb Kay4eCTBO MUCNO/Ib30BaHUA >STUX ONepaTopos, NnoO3TOMYy OTCYTCTBUE
TAaKUX ONepaTopoB B CeKuuM Bbi3blBA€T TONIbKO nNpeaynpexaeHue.

TecTUpoBaHMIO He nojaJsiexart:

e HaTuUBHblIE QYHKLUK.
e ABCTpPAKTHblE KJ1AaCChl.
e Knaccel, He cojepxawme MeTOAOB.

o MeTOpl, He cojepxaume onepaTopos.

OAHAKo, nNpu TeCTUMPOBAHMM Knacca, YHACNelOBaHHOrO OT abCTpakTHOro, BCe He
nepeonpeaenéHHble  MeToApl €ro abCcTpakTHOrO MpeAKa AOJIXHbI 6biTb MPOTECTUPOBAHDI,
yTOobbl CaM K/laCC CYMUTANICA NPOTECTUPOBAHHBIM.

fllonyckaeTca B abCTpaKTHOM Kjacce MOMECTUTb TecTupyiume OyHKUUW C napameTpamu,
npefHa3HayeHHble ANA TeCTUPOBAHMSA BCEX WM 4acTu (GYHKUMIA abCTpakTHOro Knacca.

TecTbl C napameTpaMu He BbINOJIHAKNTCA aBTOMATMYECKU, HO MOryT ObITb Bbi3BaHbl U3
APYTMX TecTupylumx ¢yHKUMKU. B 4YacTHOCTM, ecau co3aaTtbh TecT(bl) C napameTpamu
BHYTpM abCTpakTHOro Kjacca AN TeCTMPOBaHMA ero MeToAO0B, TO 3TU TecCTbl MOryT 6biThb
BbI3BaHbl B YHAC/EAOBaHHbLIX Kfaccax ANs YNpouweHWs TecTUpoBaHMA Koja abCTpaKTHOro
npeaka.

TecTupoBaHMe BbINOJIHAETCSA Kaxapii pa3 npu KomMnunauuum npoekTa (Kpome cnydyaes,
Korpa pe3ynbTaTbl npeapiayliero ycnewHoro TeCcTUpoBaHMA COXPaHeHbl, W He WU3MeHuncs
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KOA, OT KOTOPOrO OHM 3aBUCAT, NMBO B ONUMAX MNpoeKkTa AN KOMAWAATOpa TecTUpoBaHue
3anpelweHo kaw4vom /$NOTESTS - HO 3TO 3aBUCUT OT KOMNWUAATOPA) .

Mpu KpoccnaaTPopMeHHOW KOMNUNALUU B HeKoTopble ueneBble nnathopmsl (Java/Android)
TeCTUPOBAHME He BbIMOJHAETCA Ha 3Tane KOMAWAAUMM, HO CO CheuuasbHbiM KYOM MOXeT
6bITb  OTAENbHO CobpaHOo (KOHCONbHOE, WIM - TNCEBLO-KOHCO/bHOE) MNpPUIOXeHue Ans
ueneBon nnaTdopmbl, CrneunanbHoO AN LeNneld TecTUpoBaHMsA, paboTa KOTOpPOro Kak pas
COCTOUT B BbINOJHEHUW TECTOB. WHTerpauus pe3ysbTaTOB TECTUPOBAHWA B UMKA paboTsl no
KOMMUASALUU NPUIOXKEHUS B 3TOM C/lydae HEBO3MOXHA.

B cCnydvyae KpOCC-KOMONWAAUMM ANA NnaThopmbl Linux, TecTUpOBaHME KOAA BO3MOXHO Ha
MCXOAHOW nnaThopmbl. HO cClieAyeT yyecTb, 4YTO AOCTOBEPHOCTb TEeCTOB B TaKoOM cCJliyyae
Tak xe He 100% (nnaThopmbl BCe-TakM OTAMYAKNTCHA, W OAMHAKOBLIM KOA HA (UHANbHOW
nnaTpopme MOXeT B HEKOTOpbiXx caydyasax paboTaTb no-pasHoMmy). Bhpoyem, Kpocc-
nnaTtpopmMeHHaa KomMnunauus Ans  Linux BeinonHseTca (0bbIMHO)  TONMBKO ANS  CaMoro
KoMnunsTopa, Moc/ie 4Yero Ao/XeH paboTaTb OTKOMMUIMPOBAHHLIM M COBPAHHLIA KOMOUNATOP
Ha nnatdopme Linux.

V. 2. Cunmaxcuc

DYHKLMA TeCcTupoBaHua HaynHaeTCA 3aroJ1IoBKOMm, B KOTOpOM cnoso
TEST ucnonb3yeTcsa BMeCTO CJioBa FUN|CTION.

TecTupywume ¢YHKUMM MOTYT MMETb napamMeTpbl, HO TakuMe TeCTbl He Bbi3blBATCA
aBTOMAaTUYECKM: OHM MOTYT ObiTb Bbl3BaHbl TOMbKO W3 APYrUX TeCTUPYHWMX GYHKLUNA.

ECnM  Ana  OYHKUMM TecTUpoBaHMa TpebywTca Knacchl, He nepeyncieHHble B
anpekTmBax IMPORT, To cieayeT A06aBuUTb Takue AMPEKTUBB C MoaudmkaTopamu TEST,
Hanpumep:

IMPORT, TEST: {String_functions}.

Kak u apyrve dyHKuum, TecTupywuas ¢yHKuua pa3bueaeTca Ha cekuuu 6104YHbIMU
KOMMeHTapuamm
—————————————— 'TekcT'

HO AnA TecTupywuwmx OGYHKUUA MMeeTCA AONOMHWUTeNbHOe TpeboBaHMe: ceKkuua A0MXHa
COAEepXaTb KaK MWUHMMYM OoAMH onepaTop ASSERT

Oonepatop ASSERT npeaHa3sHayeH pAna nNpoBepKu 6yHEBCKOFO BblpaXeHuna. Ecnun
3Ha4YeHue BblpaxXeHMAa B onepatope
ASSERT BbipaxeHue
NNOXHO, YyTBepxXAaeHune He BbiNONHAETCA. T[pU Haandum XoTAa 6bl 0AHOrO npoBaneHHoro
yTBepXaeHUA Knacc CYUTaeTCA He OTTeCTUPOBAHHbLIM.

onepaTop ASSERT MOXeT uMMeTb BTOpol (CTPOKOBLIA) aprymeHT
ASSERT X, Y - OH BbuucnsieTrcas U oTobpaxaetca B CoobWweHMM O HeyAauyHOM
yTBEPXAEHUN, AN YNPOWEHUS MOHWMAHMA, YTO WMEHHO MOWI0 He TakK.

Vi. BcTpoenHnas noaaen:xka SQL- sanpocos

V1. 1. Kooupoeanue SOL 3anpocos

Ecnim B Knacce onpeaenéH meton Write(STR) , To AnA 0bObeKTOB TaAKOro kjacca
paspeweHa onepauus o0b6bEKT << CTpoKa, (aKTMYECKU Bbi3blBaKWas 3TOT METOL.

B cny4yae knacca {DB}, npeaocTaBnswwero uHTepthenc ans paboTbl C H6aszamm AAHHBIX,
onepaumsa << MoxeT (M [AOMXHA) WCNONb30BATbLCA ANA YCTAHOBKM TekcTa SQL-3anpoca (B
none SQL, KOTOpoe AOCTYMHO TOJIbKO MO YTEHW) .

db << SELECT (*), FROM Students a,
JOIN Students b ON(a.Examl=b.Examl),
ORDER BY (Surname, Firstname, Middlename)
db.open

V1. 2. Cmpykmypa mabaun b/, onepamop TABLE

MpM yCTaHOBKeE TeKCTa SQL, eCnM TEeKCT CTPOKOBOrO BbIpaXeHWS HauyuHaeTCaA C OAHOro
M3 KwdeBbix cnoe INSERT / DELETE / UPDATE / SELECT, To BCSA CTpoKa npeacTaBnseT
M3 cebsa SQL-noaobHLIM onepaTop, KOTOPbIA (GOpMUPYeT TEKCTOBYKW CTPOKY C SQL-3anpocoMm.
Mpu >TOM ecAuM He BCe, TO MHOrMe napameTpbl SQL-yTBepxXAeHUs MOryT O6biTb
NMPOKOHTPONMPOBAHbl Ha 3Tane KOMNMAAUMM KOoAd, 4YTO CYUECTBEHHO CHWXaeT BepPOATHOCTb
BO3HMKHOBEHMA OWMBOK Ha 3Tane BbINOMHEHUA MPOrpaMMmbl.
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Takue SQL-3anpochl CCbINANTCA Ha Tabauupl, AeKaapupyembie
yTBepxaeHuamm TABLE (Ccbinawwmmucsa Ha Aeknapaumm CTPYKTYp STRUCTURE) . Hanpumep:

STRUCTURE {abiturient}:

REAL ID|entity_counter_64bit

STR Surname|_last_name, MAXLEN[40]
STR FirstName, MAXLEN[40]

STR MiddleName, MAXLEN[40]

INT Examl|_scores

INT Exam2|_scores

INT Exam3|_scores

{date_time} D|ate_in_documents
BOOL OriginalDocuments

BOOL AgreeToEnroll.

TABLE Students|_want_to_be:

VL 3.

{ab1tur1ent}

NAME "Students"

COUNTER (ID)

NOTNULL (Surname, FirstName, D)
NAMES (D="DateJoin")

SOL- nodobustii cuHmMaKcuc

36

3anpochol SQL—I'IO[I.06HbI, HO MX CUHTAKCUC HECKOJIbKO M3MEeHEH N0 CPaBHEHMI0 CO CTaHAapToM SQL:

Bce KJi4eBble C/noBa 3anucbhiBawTcA B BepxHem peructpe: SELECT, UPDATE, INSERT, DELETE,
DISTINCT, TOP, FROM, AS, INTO, WHERE, GROUP, ORDER, BY, IN, NOT, IS, NULL, JOIN, ON, LEFT,
OUTER ;

BCE Y4acCTu SQL-NOAOOHOrO YyTBEpPXAEHUS pa3AenanTcs 3anaToiMu (4TO ynpowaeT MEpPeHOC Ha APYryk
CTPOKY, B COOTBETCTBMM C npaBwiamu AL-IV) . Hanpumep:
SELECT DISTINCT, FROM Students, (*), WHERE Graduate_date BETWEEN {dl}, AND {d2}

CNUCOK BbIBMpAEMbIX 3HAYeHW, a TaK Xe nosen Ans COPTUPOBKU U FPYNMNUMPOBKM, BCErAa 3ak/n4vaeTcs
B Kpyr/nble CKObKu;

CNUCOK 3HAuYeHW MOXeT pa3mewaTbca nnbo cpaly Bcien 3a cnoBoMm SELECT (unu SELECT TOP(n),
DISTINCT), nvbo nocne cnucka mcnosib3yembix Tabnuy (4actb FROM-JOIN-JOIN -...) ;

MAEHTUDMKATOPBLI MO BO3MOXHOCTM CUMTAKWTCHA CCbUIKaAmMM Ha Tabnuupl, anuacel Tabnuu, vMMmeHa nonem, u
TO/IbKO Npun HecoBnageHmMn CO BCeMU OXuaaemMbiMn MAEHTM¢MKaTopaMM N3 3TUX CnUcCkKoB, Aalsiee
paccMaTpUBATCSA KOMMNUISTOPOM KaK 4acTu AL-IV-BblpaxeHus (MMeHA NnepeMeHHblXx, GYHKUMA U T.n.)
Hanpumep:

UPDATE Students, SET Exam3=64,

WHERE ID={Ident_to_update}

MpM HeobXOAMMOCTU SIBHO yKa3aTb, UYTO 4acCTb KOJA OTHOCUTCH He K CMHTAKCUCY SQL, a K CUMHTaKCcucy
AL-IV, BblpaxeHue AL-IV 3aknyaeTcss B ¢(UrypHbie CKOBKM. Bce Takue BbIpAKEHWUS [LOJIKHbl UMETb OAMH
M3 TUMNOB AaHHbIX INT / REAL / BOOL /STR / {date_time} / {nepeuucnumbin} (M COOTBETCTBOBATH
TunaMm nonen). Apyrue Tunbl He aonyckawtca (Kak UCKw4YeHue: Tun BYTE MOXeT paccMaTpuBaTbCsA Kak
Le/TIOYUCNEHHbIN) ;

Ons npeacTaBneHUs CYETYMKOB (ABTOMHKPEMEHTHbIX Nonen) cnepyeTt wucnonb3oratb Tun {id}, T.k.
pa3pAAHOCTU OObLIMHOIrO LEeNoro MoxeT ObiTb HEAOCTATOYHO ANA NPeACTaBNeHWs AJUHHOIO Lenoro,
MCNONMb3YHWeErocs B CYeTYMKaX;

BblpaxeHus AL-IV aBTOMaTU4YeCKU npeobpasywTcs B CTPOKY, BOCMPUHUMAEMYyW BJl. HeT HeobxoaumMoCTu
(n HexenaTesnbHO) camoMy npeobpa3oBbiBaTb MapameTpuyecKkuMe 3HAYeHUss B CTPOKU C MCMNOJSIb30BaHMEM
¢dyHkuma Bool_sql, Int_sql, Str_sql, Date_sql, Real_sql;

B onepaTope INSERT, B OT/M4ne OT T-SQL U noaobHo UPDATE, CNWCOK MOJIEN W NPUCBAUBAEMBIX
3HayeHWn 3apaéTcA napamu
MMANONA=3HAYEHWE . Hanpumep:

db << INSERT INTO Students,
Surname= {"Origatsu"},
FirstName={"Pei"},
MiddleName={"Q"},
Examl={84},
Exam2={81},
Exam3={92},
D= {Date(2017 7, 1)},
Or1g1na1Documents_ { TRUE }
db.Exec

B onepaTtopax INSERT v UPDATE, BO3MOXHO YyKa3aTb nepemMeHHyl (MM BbipaxeHue) Tuna CTPYKTYpbl,
COOTBETCTBYyWWEN Tabnuvue, And 3aHECEHUS COAEPXKMMOrO 3TOM 3anucu B Tabnuuy, BMecCTO
nepeyuncneHuna 6onbmoro yucna noneﬁ:

db << INSERT INTO Students, BY Rec

db.Exec

B npeAbliiylleM BapuvaHTe 3anpoca BO3MOXHO [OMOJIHATENbHO YKa3aTb B
thopme BUT ums_maccuBal[] CTpOKOBbIM MacCMB, COAEpPXAWWA WMeHa Mosien, AJs KOTOpbiX He byayT
yCcTaHaBAuBaTbCsA (UM U3MEHATbHCA) 3HAYEHUA:

db << UPDATE Students, BY Rec, BUT array[]

ECAM 3anpoc ucnosb3yeT 6onee oaHow Tabnuupl, TO €AUHCTBEHHbIN CMOCO6 MOAKINYUTL AONOSIHUTE/bHbIE
Tabnuupl - 3TO yTBepxzeHus JOIN, cnepykowme 3a FROM (unv 3a nepsov Tabnuuen - B UPDATE). Tpwu
3TOM BCe Tabnuubl, BK/OYAA OCHOBHYI, [AOJ/IXHbI MMETb YHMKasibHble anuachl, U ganee obpaueHue
NPOUCXOAUT K MONSM B BUAE anuac.nosie, Hanpumep:

db << SELECT FROM Students a,
JOIN Students b ON (a.Examl=b.Examl),
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( a.ID AS a_ID,
a.FirstName AS a_F,
a.MiddleName AS a_M,
a.surname AS a_s,
COUNT (b.*) AS CNT_b),

GROUP BY (a_ID)

db.Open

. Pa3pemeHH BJIOXeHHble 3anpocChbl B
onepaunax X IN (SELECT...), X NOT IN (SELECT...), EXISTS (SELECT...), NOT EXIST(SELECT...)

e NHOrpa Heo6X0ﬂMMO B KayecCTBe onepaHzaa npeaocTtaBuUTb HeKMﬁ TeKCT, KOTOpHﬁ 6yAET npocTo
BCTaB/leH B COOTBETCTBYWLWYKW NO3UUUIO B SQL- 3anpoce, be3 aHa/M3a ero CUHTakcuca. B 3ToMm cnyvyae
ncnonb3lyeTtcs nceBao-GyHkuma SQL(...) , rae BMecCTO... BMUCbIBAETCS BblpaxeHue AL-IV,
Bo3Bpamammee CTpoKy (MM NMPOCTO CTPOKOBASA KOHCTAHTA). Hanpumep:

.WHERE x IN sQL("(1,2,3)™),
AND SQL("GetDate()") BETWEEN b.D1 AND b.D2
ﬂpM 3TOM BCTaBHEHHHM TeKCT BCerjga 3aKJ/ilo4eH B KpyrJble CKO6KM. T.e. MOXHO 3anucaThb:
WHERE Id IN sSQL(List_id[0 TO *]. Merge(“ "))

(He pobaBnasa cTpounble nutepansl "(" n ")" BOKpYr cnucka 3HaYeHun.

o CTPOKM 3anpoca MOryT pasfensTbCs 6/0YHbIMU KOMMEHTApUAMU BUAA
————————————— ' KomMmeHTapun '
YacTu 3anpoca MexAay TakKuMU KOMMEHTapusMM MOTYT ObiITb yAaneHbl nepej BbiMOJIHEHWEM 3anpoca
meTonoMm Remove_after(" TekcT "). 3TO MOXHO MCNoOAb30BaTb AN (OPMMPOBAHMA 3aAMNpPOCOB C
nepemMeHHbIM COLEPXMMbIM, MPU TOM, YTO KOMMMUAATOP MPOBEPUT 3anNpoC Ha KOPPEKTHOCTb, NoKa BCe
CTPOKM Ha MecTe. [Ns C/lyyaeB, KOrja TaKUX OMUMOHA/IbHbIX YacTelh B 3anpoce HEeCKONbKo, U yaobHee
ChOpMYNMPOBaTbL HE YC/OBUA YAANIEHWS TaKWX 4YacTel, a yC/IOBUS UX OCTABNEHUs B 3anpoce, ClieayeTr
Takue KOMMeHTapuu 3aBepwaTb CUMMBOIOM '?' M mMcnonb3oBaTb Bbi30Bbl MeTosa Allow(" TekcT "). Mpu
3TOM, ec/n jaxe meTos Remove_not_allowed He Bbi3biBancsA, nepes BbiMOJSIHEHVMEM 3anpoca B J060M
cnyyae QynyT yAaneHbl 4acTu SQL-KOAa, HaxXoAsdwMecs Mnoc/ie KOMMEHTapuee BuAA

—————— TekcT?' (Ao cnepywwero 6J04HOrO KOMMEHTApMs WM A0 KOHLA 3anpoca) .

V1. 4. Boinoanenue zanpocoe INSERT, UPDATE, DELETE

3anpocbl INSERT, UPDATE W DELETE He TpebyiwT pe3ynbTaToB. OnepaTopoM << 3anpoc
yCTaHaBnMBaeTCsA, U MeTOoAOM EXec|ute BbimonHseTCA:

db << INSERT INTO Students,
surname= {stud.Last_name},
FirstName={stud.First_name},
Midd1eName={stud.Mid_name},
Examl={exam[0]},
Exam2={exam[1]},
Exam3={exam[2]},
D={date_exam},
originalDocuments={ TRUE}

db.Exec

AnA  nonydveHus  MAEHTM@MKATOpa  BCTAB/JEHHOW  3anucu  CnepyeT  WUCNoib30BaThb
veTos Identity(STR Table_name, STR Identity_field) ==> {id}, Tak Kak KoppeKTHbI1
cnocob nonyyeHuss 3TOro 3HayeHWs oTaMyaeTcs oT 6asbl Kk base.

AHQIOTUYHO, AJIS MOJIYYEHUS KOJIMYECTBA W3MEHEHHbIX/BCTAB/IEHHbIX CTPOK, CreayeTt
BbI3bIBATb MeTOA Row_count. HO OH MOxXeT ObiTb He peanusyem ANns Kaknx-To Tunoe bas
JaHHbIX, NO3TOMY WMMeeT Mapkep DEPRECATED('Depends on database kind')

Mpu BCTaBKe 3anucen onepaTtopoM INSERT, WAM WU3MEHEHWM 3anucu  Tabnuupl
onepaTopoM UPDATE, KOJA MOXHO 3HAuYMTeNbHO COKpPaTUTb, €C/N UCMONb30BaTb BO3MOXHOCTb
BCTABKW [aHHbIX M3 CTPYKTYpbl, COOTBETCTBYyWleNn Tabnuue 6asbl AaHHbIX :
db << INSERT INTO Table_name, BY structure_var
db << UPDATE Table_name, BY structure_var

NMpyv 3TOM BO3MOXHO MPOMYCTWUTb OMPeJAesIeHHble MOJA, MMEHA KOTOPbIX MepeynucieHsl B
CMUCKe CTPOK:
db << INSERT INTO Table_name, BY structure_var, BUT null_fields[]
db << UPDATE Table_name, BY structure_var, BUT skip_fields[]
Ecnn B 6a3e HacTpoeHa BCTaBKa 3HayeHuid NULL no ymonyaHuio B NONA, HE NepevyncrieHHble
B onepaTtope INSERT, TOT B nponyueHHsle nons 6yayT nomeueHs 3HaveHus NULL.

V1. 5. Honvuenue pezvasmamos SELECT

Ansi nonyyeHus pe3ynbTaToOB 3anpoca SELECT:

* PEKOMEHAYeTCS MCMOoNb30BaTh UMKA FOR X IN ENUM db.Results:...;
B meTose Results knacca {DB} nocnesoBaTesibHO BbINONHAETCA npOCMOTp 3anucen
oT nepBow K ﬂOCﬂeﬂHeM
db.open
FOR j|dummy ENUM db.Results:
id=db.CInt("ID")
name= db.cCstr("Name")
STR r|esults_array[] << "id=" id " name=" name ;
db.Close

3TOT BapuaHT He Tpe6yeT BPYYHYK NponucCbiBaTb KOJA NPOBEpPKU uncyepnaHua

pe3ynbTaToOB U nepexoja K Ciejylllen 3anucu, BCe 3TO AenaeTcs B MeToAe
Results.
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e HO BO3MOXHO WCNOSb30BATb M KJACCUYECKUN UMK C NpeaBapuTenbHOM MpoBepKoun
TOr0, YTO €CTb [aHHble ANA CYUTbIBAHUA:
db.Open
CASE !db.Ended?
FOR i|dummy IN [1 TO 999_999] :

{results_tab} r|esultsl << db

{results_tab} all|_results[] << r

CASE !db.Next? BREAK i ;

db.Close

NN6O UMK C MPOBEPKOM HA KAXAON UTepauuu:
db.Open
FOR deummg IN [0 TO 999_999]:
CASE db.Ended ? BREAK j ;
id=db.CInt("ID")
name= db.cstr("Name")
STR r|esults_array[] << "id=" id " name=" name
db.Forward ;
db.Close

e ECn TpebyeTcs MONyyYyuTb €AUHCTBEHHOE 3HayeHue, A/ 3TOro ecTb Habop GyHKUMA
Open_VvInt_close, Open_VStr_close u T.n. Hanpumep:
REAL x|_some_value=db.Open_VReal_close

Ana npuema pe3ynbTaToOB:

e YMeeTCs BO3MOXHOCTb MCMONb30BaTb 0CObYyl topMmy onepaTtopa << , B KOTOPOM B
KayecTBe MPUEMHMKA MCMNONb3yeTCA NepeMeHHas CTPYKTYPHOro Tuna, a crnpasa
yKa3sbiBaeTcsa nepemeHHas Tuna {DB} (unu yHacnepoBaHHOro Tuna), C
JLOMNONIHUTENbHBIM YKa3aHueMm Tabnuubl, B thopme:

b.Open
FOR i |dummy ENUM db.Results:
{results_tab} r|esultsl << db, BY TABLE Students
{results_tab} all|_results[] << r;
db.Close
Mpu 3TOM CTPyKTypa c/ieBa He 0b6si3aHa BbiTb TOYHO TAKOW Xe, Kak ¥ Ta
CTPYKTYpa, Ha KOTOpOM OCHOBaHa Tabnuua - HO AnA BCeX ee Mnoner AONXHO ObiTb
OAHO3HAYHOe COOTBETCTBME MO UMeHaM C 6a30BOM CTPYKTYpOM Takonm Tabnuubl;

e 60 ynTaTb MonA Mo Mepe HaAObHOCTU MUCMNOJMb3ysA COOTBETCTBYWWME METOAbl Kinacca
{pB}: VBool1(n), vint(n), VReal(n), vstr(n), vbate(n), vIid(n) , nepesagas
MHAEKC MonA B CNUCKe BblbMpaeMbiX 3HA4YeHWUi;

e Jnbo yuTaTh nona metosaamu CBool(name) , CInt(name) , CReal(name) ,
cstr(name) , CDate(name) , CId(name) , nepepaeas B KayecTBe napameTpa WMA
nona (MnuM anvac 3HayeHWss M3 CNMCKa Bblbopa). Mpuyem, 3TO AOMXHA ObITb
KOHCTaHTHas CTpoKa, W MpPU 3TOM He MPOUCXOAUT HUKAKUX NoTepb 3PPeKTUBHOCTU
No CpaBHEHUW C npeabiaywmum BapuvaHToM (MeToApl CXXX uMmelT "CKpbiThiA" napameTp,
KOTOpbI NO3BONAET K3WWPOBATb HAWAEHHble MHAEKCH Mosier, U GakTuyecku nocne
nepBon uTepaumu panee obpaweHue K BbIOpaHHbIM MAET MO YUC/IOBbIM MHAEeKcam, 6e3
NMOBTOPEHMA Mpoueaypbl noucka nons).

e Tak xe, umewTtcs meTonbl VNull(n) m CNull(name) , BO3Bpawawwume NOrnYecky
"McTuHy", ecnu nonyyeHo 3HavyeHune NULL ANnA yKa3aHHOro nons.

VI. 6. Tvanzaxuuu

TpaH3aKuuuM peasin3oBaHbl 4yepe3 PUSH-meTOA0M Transaction. MeToa Transaction
ponxeH 6biTb Bbi3BAH B 6104YHOM onepaTtope PUSH:

PUSH DB.Transaction
FOR sel IN Containers.Selection][]
DB << UPDATE Package,
SET Barcode = {E_Barcode.Text},
WHERE Packid = {Containers. [sel,
.Columns[].Count-1].Id_from}

DB.Exec

CASE !'DB.Commit ?
Main_.Handle error(
"{Containers param}.value_ change (E_BARCODE) ")

ECAu  BbiMOJIHEHME ycnewHo Jgowno go ';', 3aBepwawwed 6nok, To Janee, B
3aBUCUMOCTM OT Toro, 6bin Bbi3BaH MeTos Commit, wanm HeT (UM  nocnegHum  6bin
Bbi3BaH Rollback), npousonmger numbo norvyeckoe ycnewHoe 3aBepleHVe TpaH3aKkuuu
(onepauusa "commit"), nmbo oTkaT caenaHHbix MameHeHun (onepaumsa "rollback™).

UTobbl nporpamMmmcT '"He 3abbin" BbI3BaTb MeTOoA Commit B Tene 650Kka TpaH3aKuuu,
meTon Transaction '"cHabxeH" wmoaudukaTopom WAIT(Commit, Rollback). T.e., ecnn Hu
TOTé HW Jpyrov MeToj He BCTpeTuTCca B 610Ke, nporpaMMucT nonyyun coobuweHve 06
ownbke.

VI. 7. Cunmaxcuyeckue Ouazpammst
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Vil. JononHuTeNbHO

VII. 1. Jlokanuzauusa cimpoKoésix pecypcoé

AL-IV TNOALEPXMBAET MEXAHW3M JIOKa/M3auuum CTPOK C TNOMOWbK MNCeBAO-(GYHKUUA Buaa
_MAeHTUBMKATOP. ANnA CTPOKU 3TO BLIFNAAUT Kak BbI3OB (YHKUMM, Hanpumep,

"Red square"._Rsq win _Rsq("Red square™)

HO BbI3OBOM (YHKUUW JaHHAA KOHCTPYKUMSA He ABAfeTcA. OHa J/uvwb coobwaeT
KOMNWISTOPY O TOM, 4YTo CTpoky "Red square" cneayeT nomMecTuTb B MacCuB
JIOKaNn3yembiXx CTPOK, WHAEKC CTPOKM B 3TOM MacCCMBE 3afoMHUTb M UCMOMb30BaTb ANA
M3BNE€YEHUA CTPOKM W3 ITOr0 MAcCUBA. PAKTUYECKU, MPU 3TOM MOXeT ObiTb M3BEYeHa
Apyras CTpoKa, 3anuMcaHHas B 3TOT MacCMB BMeCTO MCXOAHOW cTpoku "Red square" B
pe3ynbTaTe paboTbl GYHKUMIA NOKanu3auuu. Hanpumep, 3TO MOXeT 6biTb CTpoka " KpacHbn
kBagpaTt "

BCe WMeHa TaKUX CTPOKOBbIX PECYPCOB JOJNXHbl ObiTb YHUKaJIbHbIMM B MNpeaenax
Knacca.

B KayecTBe CTaHAapTHOro API ans ynpaBfieHUs JloKanu3auuendn npegnaraeTcs
knacc {Localize_str} (xoTs 3To He o06A3aTeNbHO, M BCerga MoxeT ObiITb W3rOTOBJIEH
ApYyron knacc, paboTawwuum no Apyrvm aaropuvTMam) .

Mpu wucnonb3oBaHuuM knacca {Localize_str} cneayet kKak MWUHUMYM oauH pa3 (npwu
MHWLMANM3auum nporpammbl) Bbi3BaTb €ro cTaTuyeckyw ¢yHkuuw Localize, ykasaB kpaTkoe
UMA A3blKa JIoKanusauuu. MpeanosaraeTcs, YTO UMS A3blKa MPUIOKEHWE COXpaHAeT camo, B
AoCcTynHom emy MecTe (Hanpumep, ucnonb3ys knacc {Configuration}). Ana ynpoweHus
HACTPOMKN MPWIOKEHWA B MuaHe BbiDOpa OAHOrO M3 AOCTYMHLIX ANA JIOKQIM3aunn A3bIKOB,
umeeTcs MeToA List_languages, BO3BpawaowWii CNUCOK MOJHLIX W KPATKUX MMEH A3bIKOB,
M3BMEYEHHBIX M3 HA3BAHUM A3bIKOBbLIX (aWnoB (npeanonaras, YTO OHW MUMEHYKWTCA B eAMHOM
ctune English_EN.Tng).

MeTos Localize wMeeT JONONHUTENbHLIM CTPOKOBLIM napameTp Prefix, KoTopbin
no3BosnsieT NepeBOAUTb B MPOrpaMMe TOJIbKO A3bIKOBble Pecypcbl C MMEeHaMW, HaYMHAKWMMUCA
c 3Toro npepukca (npepukc 3apnaéTca 6e3 nuaupylwero nNoAYEpPKMBaHUA) . [MycTas CTpoka
B KauyecTBe MnpedpuKca O3HayaeT TPAHCASALUI BCEX CTPOK, HEe3aBWCUMO OT WUMEH pPecypcoB.

Npu  obpaweHun K MeToay Localize nepBbiM  JefioM  Bbi3biBaeTCA  MeTOA
Save_untranslated, eciM A0 3TOro OH He BbI3bIBAICA W3 MNpoOrpammbl. [onb3oBaTeNb-
nepeBOAYMK BCErAa MOXeT OOHapyXUTb MNEepPBUYHbIA A3bIKOBbIM hain, COXPAHEHHBLIN 3TUM
MeTOAOM, CAenaTb W3 Hero Komuw, MouMeHoBaB eé B dopMe WMA-a3bIKa_MA.Ing w
OTpPeAaKTUPOBAB B TEKCTOBOM peAakTope. CTPOKM, TMOANexawme NepeBoAy, MWMewT dopMy
NAME=vValue. 3aMeHATb cC/eayeT TONbKO 3HayeHWs Value, He Tporas uUMs W 3HaK
paBeHCTBa. B CTpoke MOryT ObITb M Apyrue 3HaKMm '=', OHM MOryT W3MEHATbLCA B
COOTBETCTBUM C TpeboBaHMAMM A3bIKa. OTPefaKTUMPOBAHHAA BepCcUs A3bIKOBOro (ainna
JONMXHA 6bITb CcoxpaHeHa B ¢opmaTe UTF-8.

MECTOM XpaHEeHWs A3bIKOBbIX (ANIOB MO yMONYaHW ABNAWTCA nnbo  AupekTopus, B
KOTOpON 3anyckaeTcs npunoxeHve, nubo (ecnu 3anucb TyAa HEBO3MOXHA) - cChneuuanbHas
OUPEKTOPUS AN AAHHLIX MPUIOXKEHUs . JIMbo, WMeeTCs BO3MOXHOCTb SIBHO YKasaTb TaKyk
anpekTopuio (Metop Set_directory_lang).

BaxHO, 4TO eCnAM B npouecce pa3pa60TKM 6bin ﬂ06aBﬂeHH HOBbIE  TpaHC/INpYyeMbie
CTPOKKM, TO OHWU pPacnpoCTpaHAKNTCA He TOJIbKO Ha NCXOAHbBIV ¢amn COXpaHﬂeMHM n3
npuUIoXeHna npun Bbi3OBe Save_untrans1ated, HO MU Ha BCe YyXe nepeBenéHHHe A3bIKOBbIE
¢aﬁnm. focne 4yero A0CTAaTOYHO OTPEAAKTMPOBATb UX, NepeBOAA TO/IbKO HOBble CTPOKWU.

VII. 2. Jlokanuzauusn Kniouesslx cioe A36IKd

AL-IV NOAAEPXMBAET BO3MOXHOCTb TPAHCAAUMM KJKYEBbIX CNOB CaMoro A3blka C
ucnonb3oBaHveM wbOOro APYroro MNUCbMEHHOIO A3blka. MpPM 3TOM YAaCTUYHO MUCMOSb3yeTcCs
TexHUKa fokanusaumm cTpok (cM. Bbiwe) .

BCe K/4YeBble C/IoBAa KaHOHMYeckoh (AaHFAMACKOM) BepcuM A3blKa pa3MewanTca B
TekcToBoM ¢aine Default_.Tng B AMPEKTOPUM C WCXOAHbIMM TeKCTaMM KOMMMAATOPA.
[loCTaTOYHO CKOMMpoBaTb 3TOT Galn M nepeumeHoeaTb, Hanpumep, B Klingon_KL.1Ing,
nocsie 4Yero 3aMeHUTb CTPOKM HAa CBOM, W CTAHOBUTCSH BO3MOXHO MCMOMb30BaTb K/YeBble
C/IoBa Ha COOTBETCTBYHWEM s3blke. K/4yeBble C/IOBA B A3LIKOBOM (aiie WUMENT MWMeHa,
HayuHawwmecs 6yKBOW "K', " B OCHOBHOM cocpenoToYeHsl B cekuum
[{TransTlation_to_canonical keyword}]

[ONA UCNoNb30BaHMA B KNAaCCe HALMOHANbHbIX KJIYEBBIX CJIOB, KNACC AOJKEH HAYMHATbCA
co cneuudpukauum ssbika Buaa ['KL'] wnm [Language= 'KL'], nocne KOTOpoW NepBoe xe
K/IYEeBOE C/IOBO AOMXHO ObiTb 3aMMCaHO yXe Ha yKa3aHHOM fA3blke. Hanpumep:

['RU'] KNACC {npuBeT_mup}, HETECTUPOBAH:
OYHKUMUA Main|_ rnaBHas : << "MpuBeT, Mup!" >>

KOHEL,

B cCBA3M C TeM, 4TO A3bIK MepeBojga MOXeT cojepxaTb paAlL MOPHONOrUYeCKUX
ocobeHHoOCTeN (nanemm, cnpaxeHua, CBA3KMU, npeagnorn wm T.ﬂ.), cneunanbHO  ANnA
nepeepoja KJ4YeBbIX C/NOB pa3pa60TaHH npasuna, no3Bosawwue bonee rubko conocTaBNATb
bonee OAHOrO HAUMOHANILHOIO BapuaHTa AnAa Kaxporo Knw4yesBoro cinoea, n paxe
ncnonb3oBaTb ABa OTAEJIEHHbIX npo6enaMM naeHTupukaTopa BMEeCTO OJAHOr0O KJIYeBOro
cnoBa.
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AnAa 3TOoro B Ka4decTBe nepesoja MOXeT MCNOJSIb30BaTbCA bonee OoAHOIo
cioBoco4yeTaHuna, npu 3TOM CNOBOCOYETAHUA pa3aenAanTca 3anATbiMU. BHyTpM
czioBoco4vyeTaHusa (KOTOpOE MOXeT ObITb OAHUM CﬂOBOM) BepTMKaﬂbHHﬁ paspennTtenb
paspenaeT HeCKO/ZIbKO BO3MOXHbIX OKOanHMﬁ, KOTOpble MOryT NpPOAO/TXUTb OCHOBHOM
KOpeHb. Hanpumep,

Kthis=3TOT| OBbLEKT,3TOMY|_OBbEKTY| OBLEKTY, 3TOrO_OB|BEKTA, 3TOMO OBbEKTA

- NO3BOJIAeT UCNOoNb30BaTb BMeCTO THIS cC/sioBa U C/OBOCOYeTaHuUA:

e OTOT

e OTOT OBBEKT

e DTOMY

e DTOMY_OBbBEKTY
e DTOMY OBBEKTY
e ODTOM0_Ob

e DTOMO_OBBEKTA
e OTOM0 OBBEKTA

NpuMeyaHue: B A3blke AL-IV K/w4YeBoe C/0BO THIS 6biBaeT HeobxoAMMO B OCHOBHOM B
ABYX Cllyyasx:

e KOrga cam obbekT AOJIKeH ObiTb nepenaH B KadyecCcTBe napameTpa,

e WIN KOTrAa CO34aETCS HOBbIM 00bEKT, U 0bbekKT THIS yKa3biBaeTCA B KAayeCTBe ero
Bnajenbla:
x={Tun}(...), NPUHALNEXAWMA STOMY OBLEKTY - npsIMO/ NepeBOj,
x={Type}(...), OWNED BY THIS

BMeCTe C KJ/IYEBbIMA C/IOBAMM JIOKAJIM3YKTCA KOAUPOBAaHHble cuMBOMbI (#NL, #TAB U
T.M.), a Tak Xe BCTpPoOeHHble nceBpo-¢yHkumm (.Len, .Str, .Index u ap.) Ho B A3biKe
MMeeTCA TaK Xe BO3MOXHOCTb YMPOCTUTb NepeBoj, /bbiX paHee M3roTOBJIEHHbIX K/IACCOB Ha
HaUMOHANbHbIE fA3bIKWM. [NA 3TOro AN TPaAHC/AUPYEMOro Kjiacca Co34aéTcsA Kaacc-3epkano
Ha COOTBETCTBYHWEM fA3blke, C €AMHCTBEHHbIM MOAMGMKATOPOM B 3arosioBke TRANSLATION OF
{Class_name}. OH AONXeH cCojepxaTb TONbKO MepeBOAbl HAMMEHOBAHWW ANA nonen, GyHKUUN
(M ¥Mx napameTpoB), MNepPeyYUCsieHUn, CTPYKTYP, KOHCTAHT. [epeMMeHOBAHWA TMNOMewanTcs B
COOTBETCTBYWWME CEKUWUM. Hanpumep:

['RU']
KNACC {TekcT_dain}, NEPEBOA {Text_file}:

nons:
Path=NyTb | _Kk_TekcToBoMy_daiiny
Encoding=KoaupoBKka

METOZAbI :
Load=3arpy3|utb(CTpoku|_maccus[])
Save=CoxpaH |uTb (CTpoku|_maccue[])

GYHKLIUK :
Text_load=TekcT_3arpys|utb(
ﬂyTb|_K_TeKCTOBOMy_Taﬁny, CTpoku|_maccue[])
Text_save=TeKCT_coxpaH | uthb(
NMyThb | _K_TekcToBOMy_¢ainy, CTpoku|_maccue[])

KOHEL,

Tenepb JAOCTATOYHO BKIWYWTL TaKOW KNacc B CMUCOK MMMOpTa, M UCMNONb30BaTh
nepeBefiéHHble HAWMEHOBAHUSA ero (GYHKUMA, MeTOAOB, Nojfem U T.A. - C WCNONb30BaHUEM
HaUMOHANbHbLIX OYyKB/ uepornudoB/ pyH/ nutep/ KIMHbeB/ Kapakynen/ y3enkoB u T.M.

NpumevyaHmne Ana  PyCCKOA3bIYHbIX yuTaTenen. BO3MOXHOCTb MO pycupukauum (vnmn
TOYHee, HpOM3BOﬂbH0ﬁ nokanusauuun) npepocrtaBndaeTca KaK MeXaHu3Mm, No3BOAOWMN
pa3BuBaTb HaBblKWU NpPOrpamMMMpoBaHUA B niobom BO3pacTe, 6e3 HeobxoAMMOCTWM HauMHaATb C
Nn3yyeHuaA AHTIMNCKOro s3blKa. HecmMoTpA Ha JAOBOJILHO 6onbwoN CnMcok CNoB B cnoeape,
OCHOBaA A3blka AJI®OP Tpe6yeT 3HAYUTENIbHO MEHble BaXHbIX KJ/IKYEBbLIX CJ/I0B AnA TOro,
4yTOobbl MOXHO 6bLIO HayaTb NMCaTb CBOM KOA WAW NOHWUMATb yxe HanWCaHHbIN . Hanpuwmep,
Knacc ana BblMUCNEHUA BelweCTBEHHbIX KOpHeﬁ KBajpaTHOro ypaBHEHUA:

['RU'] KNACC {KBaapaTHOe_ypaBHeHue}, HETECTUPOBAH:

UMNOPT: {MaTeMmaTukal.

BEWECTBEHHOE A\_KO3(Q}ULUMEHT_NPU_X_B_KBaApaTe_He_AONXeH_6bTb_0
BEWECTBEHHOE B\_KO3(¢UUMEeHT_NpU_X

BEWECTBEHHOE C\_KOo3($uLUneHT_cBob6OoaHbIN

METOJI PeweHue\_KBajpaTHoro_ypaBHeHus (BEL] OTBeT\bl_B_Maccuse [])

oTBeT []. CTrepeTb

————————— 'A==0 - HeBepHOe ycCnoBue

ECM A6c(A) < 0.000_000_001 ? ==> ;

BEUWECTBEHHbLA A\MCKPUMWUHAHT=B * B - 4 * A * C

ECIK ?

[a==0]? oTeeT[] << -B/ (2 * A)

[a > 0]? BEWECTBEHHbA K\OpeHb_MW3_J = A.KOpeHb
oTBeT[] << (-B - Kk * A)
otBeT[] << (-B + K) / (2 *# A) ;
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KOHEL|,
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VII. 3. STORE - ckpsimsie napamempst

MoaupmukaTop STORE Ans MeToAa CO3AaET CKpbiThii (ANA Bbi3biBaWeENd CTOPOHbIL)
LLe/IOYUCIEHHBI MapaMeTp, 3HaYeHMe KOTOPOro COXPaHAeTCA Ha CTOPOHE Bbi3biBallEero
obbekTa.

B mMoaudukaTope 3aAaéTcA UMA napameTpa, Kak ero BUAMT (QYHKUMA, U MOXeT 6biTb
3aaHO MepBoHayasbHOe 3HauyeHue:

, STORE (MMsfi=3HauyeHue)

INA  Kaxaoro Bbi30BA MeTOAA B  Bbi3biBallWeM Kjaacce Co34aéTCsA  CKpbiToe
LenoyYnMcriieHHoe nose Ans napameTpa, M 3TO nosie nepefaétcs B MeToA MO CCbUiKe
HesBHbIM obpa3om. [epejada MO CCbIKE O3HayaeT, 4YTO €CAM MeToh MW3MeHseT
3HaueHne STORE-napameTpa, TO MO 3aBeplleHMM MeToAa Mosie Mnojy4aeT 3TO HOBOe
3HaueHWe, BbIMMCNEHHOE B MeToAe. W npu c/efywlleM Bbi30Be 3TOr0 MeToja B 3TOW xe
CTpOKe KoAa, yke 3TO HOBOe 3HauyeHue byaeT nepenaHo B KayeCTBe [OMOJHUTENIbHOIO
napameTpa.

Ona  Toro, u4Tobbl  "3abbiTh'"  COXpaHEHHble 3HAYeHWs  MNapameTpoB,  MOXeT
MCNoNb30BaTbCA BLI3OB MeToAa, WMewuero moaudukaTop FORGET. TMpu 3Tom byayT
cbpouleHsl B HayanbHoe cocToAHue (yKa3aHHoe B MoaudukaTope STORE) 3HAuyeHUs BcCex
nonen, KoOTOpble CO34aBaiUCb AnA Nepefaynm B CKPbIThie MNapameTpbl METOA0B TOro Xe
Knacca, 4YTO M MeTod C MoaudMKaTopom FORGET.

coyeTaHue MoaudmkaTopoB STORE M FORGET no3BonAeT 3HAYUTeNbHO YCKOPUTb
NOCTYN K MacCuMBaM JaHHbIX, WHAEKCUPYEMbIM KOHCTAaHTHbIMM CTpOKamu. Hanpumep, npu
nofyyeHUn 3HAYeHUW nonen 3anucen B Bbibopke SELECT u3 6a3bl AaHHbIX, WM Npwu
[OCTYne K KOJIOHKaM 3/eMeHTa B listview no ux 3arosioBkam.

Mpumep peanu3aumMm AOCTYNa K KOJMIOHKaM listview no umeHam:

FUN Cells|_by constant names(
INT Row|_index,

STR Name|_of cell) == STR , STORE (I|ndex_of name = -1),
RESTRICT Name IS CONST
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CASE I <
RESULT =

0 ? I = Column_index (Name) ;
Subitems (Row, I)

B [AaHHOM npumepe, MOAWPUKATOP FORGET [AO/MXHbl WMeTb BCE MeTOAbl, MeHswluue
COCTaB KOJIOHOK W WX HasBaHuA. T[peuMMmywlecTBO B ObICTPOAEWCTBMM BapuaHTa C
Mcnosib3oBaHMem STORE B MPOTMBOMOCTAB/ieHUM OBbIYHOMY CMocoby MOXeT oTAu4YaTbCA
Ha nOpPAAKM, TaK Kak MNOWCK WHAEKCA MO WMEeHW MNPOUCXOAUT TONIbKO MpU MepBOM
obpaweHun K GyHKUUM.

VII. 4. Ommenénnsie u yemapesuile Knaccst, CIpvKmypsl,

nepeyucaenusn, noan, dvHKuuu

Mo Mepe pa3BUTUA KNAacCoB M OMBNMOTEK KNacCcoB, aBTOPbl MOFYT MPUXOAUTL K
HeobXOAMMOCTU MepenMeHOBbLIBATbL KakuMe-nnbo Bewu, KakuMe-TO HauyuHawT ycTapesBaTb, W
UX nojajepxka HayMHaeT AOPOro 06XoAMTbCA, KaKMe-TO 3ameljanTCAa HOBbIMU, KaKue-To
NPoCTO npeKkpawawT CyuwecTBOBaTh.

YTobbl MMETb BO3MOXHOCTb YMNPaB/iATb HAa YPOBHE A3blKa OTMUPAHMEM HEHYXHbIX
CcTapbiXx BO3MOXHOCTeil, M obecneymBaTb MNABHbLIA NEPexosd K WCMOSib30BAHMIO B HOBbIX
BepCuAX MPOAYKTa TOJIbKO HOBbIX BO3MOXHOCTEW, B fA3blK BBEAEHbl MOAUGUKATOPLI
DEPRECATED('TeKcT') 1 ABANDONED('TekcT')

° 3TU MOAUGUKATOPLI MPUMEHUMbl K Knaccam, cTpykTypam ( STRUCTURE), nonsm
KNaCCOB U CTPYKTYp, NepeyucneHnam, (GyHKUMAM.

o TEKCT [O/IXeH cojepxaTb UMA anbTepHaTusbl (eCivM Takas uMeeTCsA) WAM XOTs Obl
KpaTKoe MosiCHeHWe, noYyeMy BO3MOXHOCTb OTMEHSeTCA WM ycTapeBaeT.
CoAepxuMMoe TeKCTa KOMMUIATOPOM, pasymeeTcs, He npoeepsieTcs.

e MoaupukaTopbl DEPRECATED 1 ABANDONED B3auMOMUCKJ0Yawme .

e MpeanaraeTcs cHavyana Ans ycTapeBawwmux MOHATUA A06aBUTb
MoaupukaTop DEPRECATED, M COXpaHATb ero Ao Tex nop, noka yctapeswas (HO
Kak-To paboTawiuas) cTapas BO3MOXHOCTb elé MNoAAepxmBaeTCs.

e MpU UCNONb30BaHUWM yCTapeBaiwllerd BO3MOXHOCTW B WCMOJb3YlWeEM KoOAe,
KoMnunaTop OyaeT BbiAaBaTb NpeaynpexiaeHue, coaepxaluee yKa3aHHbii B
mMoaupUKaTOpe TEKCT.

e Ecnu pobaBneH moaudpukaTop ABANDONED, COOTBETCTBYWWWIA 3/EMEHT YXe Henb3s
MCNoNb30BaTb: KoMmnunaTop byaeT coobuwaTb 06 owmbke. Mpu 3ToM ANA GYHKUUN
MOXHO ybpaTb Teno, AN Knacca - Teno BCex (yHKUWi.

e CMbIC/1 COXPaHATb MamaTb 06 yAanéHHOW Aeknapauuy 3ak/oyaeTcsa B TOM, 4TOObI
npefoCcTaBUTb MCMO/b3YHleMy KJacC NporpammmucTy uHdpopMauuiw ob anbTepHaTuBe
(coobujeHne 'TekCT' MOXeT coaepxaTb WUMS afibTepHAaTUMBHOM (yHKUMKM, Kracca,
WUIN HECKOJIbKO TaKMX MMEH, MOXeT OblTb, CCbUIKY Ha Web- pecypc u T.m.).

BTOpoe npuMeHeHue MOAUGMKATOPoB DEPRECATED M ABANDONED - 3TOo Moaudukauus
DYHKUMOHANbHOCTU B  KjJacce-HacneAHWke nyTeM OTKas3a OT MWCNONb30BaHMA 4acTu
MeTOAO0B, MOJeln. WM no TOW NpuUYMHe, 4TO MeToh TpebyeT COBeplleHHO MHOro Habopa
napameTpa, WiM ero paboTa CyuecTBeHHO OoT/auMyaeTcsa OT paboThl aHANIOrMYHOro MeToAa
npeaka.

Hanpumep, npu co3paHunm knacca {Dialog} kak HacnegHuka knacca {Form},
meTos Show peknapupoBaH kKak ABANDONED('Show_modal'). 3To cpenaHo pns Toro,
yTobbl nNpu  wucnonb3oBaHum dopm knacca {bialog} nporpammucT nonyyan ot
KoMmnunsTopa coobueHve ob owmbke npu nonbiTKe Bbi30BA MeToAa Show.

K coxaneHuw, coobueHve 06 ownbke OT KoMnNunsTopa He 6yAeT MNOJy4eHO B TOM
cnyyae, ecau  nporpammucT npucsoun ceow dopmy knacca {Dialog} nepemeHHoM
knacca {Form}. B 3ToM cay4yae OyaeT BbiI3BaH OTMEHeHHbIn MeToh (M ecnnm OH He
CONEPKXUT KOA, 3TOT BbI30B bByaeT NPOUrHOPUPOBAH) .

VII. 5. Ozpanuuenusn Ha 3HAYCHUA RADAMENDOE

®YHKUMA MOXeT wuMeTb MoaudukaTopsl RESTRICT (6e3ycnoBHoe orpaHuyeHve Ha
napametp) W IF/THEN (yC/liOBHble OrpaHWYeHUA Ha 3Ha4YeHMs OAHUX napamMeTpoB B
3aBUCMMOCTM OT 3HAYeHWn ApYrux napameTpoB). Mpu 3TOM:

e BCe Takue OrpaHMyeHMs Ha napaMeTpbl 3anNUCbIBAITCS MOCAe BCEX MNpPo4vmnx
MOANDUKATOPOB (QYHKLUN.

o KONMYECTBO OrpaHUyYMBalWmMX MOAWGUKATOPOB HE OrpaHUYEHO.

e EC/IM YyCTaHAB/IMBAETCA OrpaHUYeHuMe Ha napameTp, WIM napaMeTp yyacTByeT B
yacTtu IF YC/IOBHOIO OrpaHUMYeHusi, TO B KA4eCTBE 3HAYEeHUs mnapameTpa MOXHO
nepeaaTb TOMbKO KOHCTAHTY. WCKYMEHWeM ABNSAeTCS Caydvyah ycsioBus
IF napameTp IS CONSTANT, THEN...

e OrpaHUYeHns Ha napameTpbl KOHTPOSIMPYITCA KOMMUAATOPOM Ha 3Tane KOoMNuasauuu
Koja. ECAX yCNOBUA, YKa3aHHble B OrpaHUYEeHUAX, He BbINOSHATCA, KOMMUAATOP
BblaEéT coobuweHne o6 ownbke.

e MapameTp MOXeT 6blTb OrpaHWYeH WAM y4yacTBOBaTb B YC/IOBMM OrpaHUYeHus, ecau
OH umMmeeT npocTton Twun (BOOL, BYTE, INT, REAL, STR, wiu nepevyucrieHve
- ENUM), 1 He sBNsSeTCA MAacCUBOM.
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Be3yC/IOBHOE OrpaHuyeHne umeeT (Hopmy:
RESTRICT ums_napameTtpa IN [CNMCOK_3HaueHuit]

wnn (AnA BewecTBEHHbIX TUMOB) :
RESTRICT ums_napametpa IN [N1 TO N2]

mnn (6e3 ykasaHuWs 3HA4YeHUn) :
RESTRICT ums_napameTpa IS CONSTANT

e BTopon BapumaHT (C AMana3oHOM) MCNOJb3yeTCs AJi BeWeCTBEHHbIX NapaMeTpoB.
MpoBepKka MAET MO YCJIOBUK
N1 <=X <=N2,
roe:
° X - nepepaHHoe (QyHKUUW 3HaYeHwue,

> N1 u N2 - rpaHuupl oTpeska [N1 TO N2].

o TPeTU BapUAHT He onpejensieT MPOBEpPKY 3HA4YeHUn, HO obsa3biBaeT nepeaaBaThb B
GYHKUMIO TOJIbKO KOHCTAHTHOE 3HauyeHue.

YCNOBHOE OrpaHuyeHve umeeT (opmy:
IF napaMmeTpl IN [cnMCOK Wnu AuanasoH],
THEN napaMeTp2 IN [CnMCOK unuM auanasoH]

unu
nobaa vactb IN [...]MOoxeT 3ameHeHAa Ha IS CONSTANT

o 0ba napameTpa MOryT NPUHMMATb TONbKO KOHCTAHTbl (Kpome cnyvas
IF pl IS CONSTANT)

o MpY BbINOJIHEHUM YC/IOBUA B 4YacTu IF, 0653aHO BbINOJIHATLCA YC/IOBME B
yacTv THEN, 4TObbl KOMNUASITOP He Bbi3biBas OWMOKY .

e ECNM ycsioBME B 4acTu IF He BbiNOJIHEHO, YacTb THEN npocTo urHopupyetcs (HO
napamMeTp BCE pPaBHO MOXET MPUHWMATb TO/bKO KOHCTAHTY) .

3a4eM 3TO MOXeT MoHaaobuTbcA?

Hanpumep, Ans peanu3aumm Habopa nepexoaHUKOB K 6Bubnnoteke OpenGL. MOXHO
ynpocTuTh paboTy, npocTto cobpaB MepexoAHUKM K COOTBETCTBYWUWMUM GYHKUMAM, U
nepejaaBaTb TaK Xe  LENIOYMC/EHHbIe  KOHCTaHThl, HO JA0baBUThb OrpaHuyMeawume
MOAMGBMKATOpPLI, 4TOBbl ObecneynTb MNPOBEPKY Ha HeAonycTuMble Habopbl 3HaAYeHWi
napameTpoB. 3TO HaMHOrO MNpole, 4YeM CTPOUTb CUCTEeMbl KJIACCOB WAW UCNONb30OBaThb A8
"yncToThl" nepeumcneHusa, M obecneuymBaeT TOT Xe YpPOBeHb 3aumThl (eCiv He Ay4vwnn) .
W npu >Tom paboTawT kKnaccuyeckue npumepbl (TOro xe NeHe), npakTudecku 6e3s

n3MeHeHnn (AOCTATOYHO ybpaTb cuMBOABLI ';' B KOHUE OMNepaTopos).

VII. 6. Konmpons 3auuKIueanus

a. Ha kaxaonm uTepaumu mwbOro UUKIA YMEHbWAETCH BHYTPEHHUM N06asIbHbIN CYETYUK .
Mo AOCTUXeHUU 3HavyeHuss 0 Bbi3bIBAETCHA BHYTPEHHSAS Mpouejypa, KoTopas CHOBa
yCTaHaBAMBaeT 3HadyeHue rnobanbHoro cyértumka (obbiuHO 3TO 65535, M MoxeT
Bbi3blBATb [OMOJIHATE/IbHbIE AEeNCTBUSA.

b. Ona BU3yanbHbLIX MPUNOKEHUIN, UMeWWUX Tpaduyvecky 060/104KYy, MNoc/ae AOCTATOYHO
ONUTENbHOrO BbINOJIHEHUA HavaToW ANMHHOM onepauumn (obbivHO 6bonee 2 ceKkyHa),
MOXeT oTobpaxaTbCs TeKywuA NPOrpecc U KpaTKoe OMMCaHMe HayaTou onepauumnm n eé
CTaAUWU BLIMOJIHEHMA. A TaK Xe KHOMKA AN MPUHYAUTE/IbHOW OTMeHbl onepauuu.

C. B c/iyyae, eCnu nporpammMucT He NpeaycMOTpen Hayano AJIMHHOM onepauun, Tem He
MEHEee HaxaTue Ha KHOMKY, MYHKT MEHWw, U T.M., TaK Xe CYMTAeTCss TOYKOM Hayano
ANUTenbHoM onepaumm '"'no ymonyaHuw'. [Oaa TakoW onepaumm TaK Xe MoxeT
oTobpaxaTbcsa '"mporpecc”, ¥ Takaa onepaums Tak Xe MOXeT b6bTb OTMeHeHa
ABTOMATUYECKHU.

VII. 7. Onmumuzauusn xooa. INLINE- écmaéxu

a. ®YHKUUN MOTYT UMETb MOﬂM@MKaTOp INLINE, 4TO ABNnfAeTCA yKa3aHuem ansa
KOMNUNATOpPaA BbINONIHATL ANA AAHHOU ¢yHKuMM HenocpeaCTBEHHYKW BCTAaBKY KoOAa
BMeCTO reHepauun BbI3OBa 3TOU ¢yHKuMM.

b. Npu BKAKWYEHHON ONTMMU3ALMM, KOMMUJIATOP CAMOCTOSATENIbHO MOXET BbIMOJIHATH
aBTOMaTUYeCKyw INLINE BCTaBKY ANA AOCTATOYHO KOPOTKUX WM OLHOKPATHO
Mcnonb3yembiX GyHKUMIA. Onuua komnunaTopa /lautoinline 3anpewaeTt
aBToMaTuUyeckme INLINE-BCTaBKM (HO He OTMeHsieT INLINE-BCTaBKM (YHKLUMNA,
umelomx moaudmkaTop INLINE ).

C. ®YHKUUN B HEKOTOPbIX CNy4yasax He MOryT bbITh BCTaBJieHbl, BMeCTO Bbi30Ba WUX.
Hanpumep, 3anpeweHa INLINE-BCTaBKa mMeToAa ApPYyroro kKjacca, uWinm BCTaBKa
¢yHKuMM (M3 Apyroro Knacca), Mcnonb3ymmeﬁ AeKnapauun, He UMNOPTUPOBAHHbLIE B
AAHHOM Knacce. TaK Xe, He/lb3A BCTAB/ATb KOA, conepxammﬁ onepaTopbl ==
BREAK 1 CONTINUE.

d. B HEeKOTOpPbIX C/ydadax, HenocpeaCTBeHHaa BCTaBKa Koja ¢yHKuMﬁ, BMeCTO Bbi30OBa WX
06bIYHbIM CHOC06OM, MOXeT yXyAllaTb MPOU3BOAUTENIbHOCTb. Hanpumep, ecsu
BCTaBNnAeTCA HEeCKOJ/IbKO ¢yHKuMﬁ, cojaepxawmx 6onbloe YMCNo NOKAbHBIX
nepemMeHHbIX, TO CyMMapHOe YUCNO0 JNI0OKaJ/ibHbIX MepeMeHHbIX B ¢yHKuMM—peuenmeHTe
MOXET O0Ka3aTbCsA C/MWKOM bonbwuM. Tak Kak B AL-IV Bce nepemMmeHHble A0J1KHbl 6bITh
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NPOVHULMANN3UPOBAHbI A0 Hayasna BbiNOJIHEHUS (YHKUMM, TO B C/lydyae 4acToro Bbi30Ba
3Ton dyHKumMm (B umknae) byaeT MNosyyeHO CyWecTBEHHOe CHUXeHWe ObiICTPoAeNCTBUSA .

VII. 8. Onmumuzauusn koda. UNROLL ( packpyvmra) 018 U106
FOR

a. Uuknbl FOR, uMelwuMe B KavyecCcTBe rpaHuL, AMana3oH, 3aAaHHbIl KOHCTAHTaMmu, MOXeT
6bITb NOMHOCTbI pa3BepHyT MoaudukaTopom UNROLL 6e3 napameTpoB (KONMYECTBO
UTepaunii He AOJIXKHO MPEBbIWATL HEKOTOPOro npejesna, 3aAAHHOMO KOMNWIATOPOM, B
TeKymeM Bepcun 310 1024 wmTepauumn). Npumep:

FOR i IN [0 TO 19], UNROLL:...;

b. NMiobble uMKkAbl FOR MOTyT 6bITb pa3BepHYTbl C hakTOpOM pa3BepTbiBaHUA, 3aAaHHbM B
CKObKax. ®aKkTop AO/KEH ObiTb LLENOW KOHCTAHTOMW CO 3HAYEeHMEM He MeHble 2.

Cc. Npu pa3BepTbhiBAHUM LMUK/bl YBEIMYMBAETCS pa3Mep Koja, HO MOXeT COKpawaTbCs
BpeMs BbINMOJIHEHMSA. HO B HEKOTOPbIX C/y4vyasiX, MNPOM3BOAMTENbHOCTb MOXET 3aMeTHO
nerpaaupoBaTb (B cnyvae C#: BO3MOXHO, 3TO CBA3aHO C 0CObeHHOCTAMM paboTebl ero
onTMMM3aTopa Koaa) .

d. onuusa komnunsumm/lunroll 3anpewaeT BCe pa3BepTbiBAHUA LUKJIOB.

VII. 9. Cunmaxcuueckuii caxap

a. ECNM uMeeTCsA HeCKONbKO noapas npucBaumBaHuin (unu aobaBneHuit B CTPOKY WK
B MacCMB) OJHOMY U TOMY Xe MnojsydyaTesno, TO nojsydvaTelb B OYepeiHbiXx onepaTopax
mMoxeT 6biTb 3ameHeH cumBonoMm.. (ABe TOYKM). TMpu 3TOM, B CJiy4yae Maccuea,
KBajpaTHble CKOBKM BCnej 3a TOYKaMM OnyckaTb Henb3A. Hanpumep:
A[] << iteml << item2 << item3
L[] << item4 << item5

CTPOKM C Takumm "'nNpojaonxeHusaMn' npuCBaMBAHWUA He YUYUTHLIBANTCA NpU noacyeTe
onepaTopos, " KOMIMYeCTBO NPOAOIXEHWNIA He OorpaHnyeHo. Mexay MOJHbIM
npuceaveaHvem/n06aBneHNsaM U NPOAOSIKEHMAMM MOTYT HAXOAUTLCA APyrue onepaTopbl, He
ABNANWMECA MNpPUCBaMBaHMAMM/L06aBneHnAMUM (HO [AOMONMHUTENbHbIE MPUCBAMBAHUA TOMY Xe
nosy4yaTeso AONKHb HAXOAMTbLCA B Mpejenax oAHOW (yHKUMM) . Hanpumep:

A[] << iteml

CASE condition? ..[] << item2;

b. Ecnm uenbiw 6b1 06LEKT, TO JanbHenwve obpaueHus K ero nonasM MoOryT
3aMEeHATbLCA TPeMs TOYKaMW:
B|utton_ok=New_button("0oK", "OK")
...Set_width(50)

C. WMeeTCcA BO3MOXHOCTb B CJlydae MNpUCBaMBaHWA MO/, YKa3aHUI KOTOPOro
npejwecTByeT Leno4Yyka pasbiMeHoBaHuh (Hanpumep, A.B.C(params).D[index].E), Takxe
ykasaTb, kakoe none 6yneT cuMTaTbCA Le/leNPUEMHUKOM MPU NoCiAefy X NPOAOSIKEHHBIX
npucsamBaHuax/nobasneHnsx. [Na 3TOro BMECTO CUMBONA TOYKM B COOTBETCTBYMUE
nosmummn  (Nocne uWHTepecywluero noas, 3aMeHAeMoro janee YABOEHHOW TOYKOW)
ynoTtpebnsaeTca TpoeTouune. Hanpumep:

A...B.C[] << iteml
...Calculate(param) // 3aecb BbinonHAeTcsAs A.Calculate(param)

d. EcAn B npejenax OAHOMO BbipaXeHUs BCTPevyaeTCs HECKOSbKO MOABbIPaXeHUn Buaa
A.B[index].C(params).D, u Janee Luenoyka MNOBTOPAETCA, M TONbKO (GUHANbHOE mnone
oT/MyaeTca, TO BTOpoe M nociejywliee MNoABblpaxeHna MOryT ObiTb 3ameHeHbl Ha .E, .F
M T.n. Mpu 3TOM AuMAMpylWME 3HAKUW -, !, ~ He OTHOCATCA K BbipaXeHWo, M WX He
cneayeT onyckaTb. Hanpumep:

P=ptl.offset(-PBox.Bounds.Loc.X, -.Y)

e. B onepaTtopax DEBUG JonyckaeTca oOnyckaTb JABoeTouMe BcCael 3a KJ/4YeBbiM
cnosoMm DEBUG, a TaK Xe OnMycKaTb CWUMBOJbI <<, €C/IM MNepBbiM MAeT onepaTop BbhiBOAA B
KOHCOMlb, W MepBbiM OMnepaHAOM SABAAETCA CTPOKOBLIA NUTepan:

DEBUG "test" ;

f. B onepatopax BbiBOAA B KOHCONb (<< ) QaBTOMAaTUYECKM BbINOJIHAETCA
npeobpa3oBaHMe KOHKATEHWPYeMblX OMNepaHAoB B CTPOKWU, €C/N KOMMUAATOP YCMewHo
obHapyxnBaeT cooTBeTCTByluMe @yHKUMM npeobpasosaHna B cTpokn S|tr|ling (3To
NpakTUYeCKM BCerja BepHO ANA LEIOYUC/IEHHbIX U BelleCTBEHHbIX 3HAYEeHUN;

g. ®yHKUMA, BO3Bpaluaembli pe3ynbTaT KOTOPOW oOnpeAenseTcas eAUHCTBEHHbIM
BbIpaXeHMEeM, MOXET 3anuCbiBaTbCsA B KpaTKow hopme:
FUN name|_of_fun(...) ==> {Tun} :=BbipaxeHue.

(Npoben mexay ':' mn '=' He O6ﬂBaTGHEH ponyckaetca ':='

Ho ecnu Takas (yHKUMA BO3BpallaeT HOBbINA 0bbekT Knacca, yHaCHEAOBaHHOFO oT Knacca

pe3ynbTaTa, TO TpebyeTcs nonHas 3anuchb RESULT—{Knacc}(MHMuManusaTopu)

VIIL 10. Knamran cupaéxa no "ecmpoennsimn” dvuxuuam
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NpuvunHa, Mo KOTOPOM CyWeCTBYWT Takue OYyHKUMW: HEBO3MOXHOCTb ANnA HUX B
pamkax f3blka CTpoOro onuMcaTb napameTpbl/ pe3ynbTaThl. Hanpuvmep, Ha YpOBHe
CMHTAKCMCA A3blKa 3anpelweHo 3ajaBaTb MapamMeTp Kak ''MAaccuB M3 3/1eMeHTOoB Jiwboro
TMna" . B TO Xe Bpems, YyAobHO MMeTb Habop OAMHAKOBO MOWMEHOBAHHLIX (YHKUMA And
paboTbl C NbbIMM MacCMBaMW.

MpumedaHue. C BBegeHuem "neperpy3ku” QyHKkUmd Takad ApuYynHa 4acTo MOXET ObiThb
HUBE/IMPOBAHA, XOTA [0-NPEXHEMY €ECTb Pob/IEMA C ONMUCAHWEM apameTpoB Buia
"cTpykTypa Jsmmwboro Tuna' wim ymwboe nepeyucnenmne”: AL-IV HE NpeaycMaTpuBaeT
Takux 0b606UeHNT Ha YPOBHE A3bIKA.

NMOCKONIbKY BCe Takuve (YHKUMM ABNANTCHA CTATUYECKUMU, OHU MOTFYT BbI3bIBATHCA Kak
B Kjaccuyeckom BapuaHTe foo(x), Tak u B npepukcHom x.foo.

DyHKIMA Pacummgposka I'pynna
Index(Variable) ==> INT VIHeKe TEeKyIIero 31eMeHTa B LIUKJIE, LIIKJTBI
KOI'Jja TIepeMeHHas IpoOeraeT MacCUB MU
JacTh MacCHBa

IName({enum} Item) ==>STR Vms anemenTa nepeunciaeHus Hanpumep, [nepeuncnenus
"'RED"
First({enum} Item) ==> {enum} IepBblii 3JIEMEHT NEPEUHUCIICHUS
Last({enum} Item) ==> {enum} IocneHuii 31EMEHT NepeYrCIIeHUs
Prevlious({enum} Item) ==> {enum} [penbiaynyii 31eMEHT NepeunciIeHus
Next({enum} Item) ==> {enum} Creayrouyit 3JIeMEHT NepeyrcIeHus
Int({enum} Item) ==> INT ITpeo6pa3oBath B 1e10e (MHICKC
HIIeMeHTa B [IepedNCIIeHHH HaunHast ¢ 0)
Int(STR S) ==> INT LlenouncieHHOe 3Ha4€HUE U3 CTPOKU CTPOKH
Real(STR S) ==>REAL BelecTBeHHOE 3HAYEHHUE U3 CTPOKU
Len(STR S) ==> INT JJIMHa CTPOKH
Find(STR S, STR W) ==>INT ITouck nunexca neppoi noacrpoku W B
crpoke S (0... Len-1 mm -1, ecnu Takoit
oACTPOKH HeT i W=="")
Str({INT,REAL,BOOL}) ==> STR unu S [[Ipeobpa3oBaHue B CTpOKY LIEJIOTO,
({INT,REAL,BOOL}) ==> STR BEIIIECTBEHHOT'0, OYJICBCKOTO 3HAYCHHUS
Count(A[]) ==> INT Ko14ecTBo 3JIEMEHTOB B MaCCUBE MacCHBBI
Allocate(A[], INT Size) BriieneHre He00X0AMMOro KOJINYeCTBa

JIEMEHTOB B MacCHBE, YTOOBI pa3mep ObLT
B UTOre paBeH Size (eciu pasmep yxe
npeBbIaeT Size, OH HE U3MEHSETCS)
Find(A[], W) ==> INT [Touck MHAEKCA IEPBOTO JIEMEHTA B
MaccuBe (KpOME MacCHBa CTPYKTYD).
Pesynprar 0... Count-1 uinm -1, eciiu He

Hali1eH.
Insert(A[], INT I, V) Bcraska anemenra V B no3unuio 1 B
MaccuBe Al]
Clear(A[]) UncTka JUHAMUYECKOTO MacCHBa
Delete(A[], INT I) Y jajieHue 3JeMeHTa ¢ uHaeKcoM |
Remove(A[], V) Y najsienue Bcex 3JeMeHTOB V
Swap(A[], INT I, INT J) (OOMeH 211eMeHTOB ¢ uHaekcamu [ u J
Int(REAL X) ==> INT Ot6paceBanue qpobHoi gactu (Truncate) [BemecTBeHHBIC
ShiftL(INT N, INT K) ==> INT JTornueckwuii casur N Ha K 6wt BiaeBo OOUTOBLIE

(ecrtt K<0, Boimonssiercst capur Ha -K 6ut jonepanuu cisura
BIIPaBO). BiiBUraeMbie GUTHI TEPSIOTCS,
BIIBUTAIOTCSI HYJIH.

ShiftR(INT N, INT K) ==> INT Jloruueckuii CIBUT BIIPaBo.
RotateL(INT N, INT M) ==> INT L{uknudeckuit caBur BiaeBo Ha 1 OUT
Mitaammx M Out. BeiaBuraemsie GuThI
BIIBUTAIOTCSI CIIPaBa.

RotateR(INT N, INT M) ==> INT L{uKmyecKuii cBUT BIPaBo
Clone({structure} structure) ==> Co3/1aHUE KOITHU CTPYKTYPbI CTPYKTYpBI
{structure}
Dismiss({structure} structure) ==> OTBSA3bIBAaHUE CTPYKTYPHI OT MECTa
{structure} XpaHeHus (IepeMeleHre CTPYKTYPBI)
Bce BCTPOEHHbIe byHKUUM MOryT naeHTUbULMpPOBaTbLCA NOJIHOCTbI0

KannuTaim3anpoBaHHbIMM UME€HAMU, Hanpumep: A[].COUNT

VII. 11. Obobuennsie ddvuxuun

0606ueHHble (MM MHAYe - neperpyxeHHbie) GYHKUMM - 3TO (YHKUMM C MNepemMeHHbIM
HabopoM TUMOB AaHHbIX napameTpoe (M, BO3MOXHO, pe3ynbTaTa).

Tun AadHbIX napameTpa (M, BO3MOXHO, pe3y/nbTaTa) MOXeT ObiTb 3aMeHeH CMUCKOM
TUMOB NapaMmeTpoB B (GUIrypHbIX CKObKax. Hanpumep:
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FUNCTION Min|imum of two_values (
{ INT, REAL, STR} A|_operand,
{ INT, REAL, STR} B|_operand ) == {INT, REAL, STR}

CASE A < B ? RESULT = A == ;
RESULT = B

NpaBuna:
1. TonbKo cTaTM4yeckue ¢GYHKUMU MOTYT 6bITb 060BWEHHbIMY .

2. TonbKo pe3ynbTaTt HEe MOXeT WUMEeTb BapMaHTHHﬁ TN -  KakK MWHUMYM OAWUH
napameTp AO0JIKeH 6bITb BapuaHTHOro Tuna.

3. Bce napameTpbl (M ecnu pe3ynbTaT BapuaHTHOrO Tuna, TO M pe3ynbTaT) AOJXKHbI
UMeTb OAMHAKOBOE YWUC/IO BapuvaHTOB. TMOpPAAOK BapuaHTOB BaxeH, W BCe TUMbl C
OAVMHAKOBbLIM MHAEKCOM o06pa3ywT oauH Habop napameTpoB (M pesynbTaTa, ecau
pe3ynbTaT BapMaHTHOro Tuna).

4. nepsmﬁ napameTp C BapWaHTHbIM Ha60pOM TUNOB A0NXeH WUMeTb BCe pa3J/inyHblie
TUMbl B CMUCKe. C KakKuUM WMMEHHO Ha60p0M napameTpom o0bobweHHas (GYHKUMA BbI3bIBaETCA,
onpependeT TUN NepBOro napameTpa C BapPUaHTHbLIM TUMOM.

B Tene 0606WeHHbIX GYHKUWA MOTYT MCMNONb30BaTbCA BapuaHTHble onepaTopbl CASE ?,
BETBU KOTOPLIX OMNPEAenswTCA He YCNOBMAMM, A TWUNAMUM BXOAHbIX napameTpoB (TouHee,
nepBOro napameTpa C BapWaHTHbIM HabopoMm TUMOB) :

FUNCTION S|tr|ing from rect_or_ point(

{STR, {rect}, {point}} V]alue_to_convert) == STR
' CASE *?
{{ 1/STR }}: RESULT =V
{{ 2/{rect} }} : RESULT S_rect (V)

{{ 3/{point} }}: RESULT = S_point(V) ;

CNUCOK BapuaHTOB, 3ajawluxXx BeTBb TaKOro YCJ/IOBHOro onepartopa, COCTOUT U3

3NeMeHTOB Buaa N/ Tun, rae N - 3TO TMNOPAAKOBbLIA HOMEp BapuaHTa Tuna B ChNMCKe
BapuaHTOB, HayuMHaa ¢ 1 (a TN - COOTBETCTBYWWMA TWUN MNEPBOro BapPUAHTHOIO
napameTpa) .

TakKk xe, Kak u B cCjiy4yae nepeqmcneHMﬁ, BeTBb ELSE MCNonb30BaTbCA He MOXeT, WU
BCe& BapuaHTbl TUMNa napaMeTpa AO0J1XHbI 6bITb MCNONIb30BaHbI.

B OT/MuMe OT O0ObYHOro Koaa, MNPV KOMOWISAUMM KAXAOro BapuaHTa '"o0b6o0bueHHon
GyHKUMM, BCe BeTBM, He COOTBETCTBYWWME TeKyllen KOMNUIMPYeMOW CUrHaType, npocTo
nponyckawTcsa. [03TOMY JAeKnapauuum nepeMeHHbIX B TaKUX BeTBAX HEeAOCTYMHbl ApYyruM
BETBAM.

Npyv WUCNONb30BAHUW TaKUX MeperpykeHHbIX GYHKLUUA, OTBICKUBAWTCA GYHKUMM MO
MMeHaM U curHaTypam '"ob6obuweHHbix" napameTpoB.

VII. 12. Memoodst ona undexcauuu.ll - opzanuzauis MHOZOMEDHHIX

Maccueos

B Kjacce MoxeT 6biTb AekfapupoBaHa eAUHCTBEHHbIN MeToJ, BMECTO WMMEHU KOTOpPOro
yKa3blBaeTca Touyka, a mnapaMmeTpbl 3ak/lyeHbl B KBajpaTHble CKobku:.[] - MeToa.
ObpalleHMe K TaKOMy MeTOAY BbIFrNSAUT AN obbekTa Kjacca X MOYTU KaK K MacCuBy:

X. [MHAaekchi]

KpoMe  3Tux  ocobeHHoOCTeW, ecnM  ana  Takol  QyHKUMM  AeknapupyeTcsa
"ceTTep"-mMeToa, TO Takasa (YHKUMA MOXeT MCMNoNb30BaTbCA B JIEBOW 4acTW onepaTtopa
npUCBanBaHUA :

X. [MHAeKch] = 3HavyeHue

C nomoubl METOAOB WHAEKCALUUM OpPraHU3ylTCA MHOrOMepHble MaCCUBbI, Hanpumep,
Kak B knacce {Matrix|_of_REAL}:

———————————————————————————————— 'access Items[] via .[i, j] method'

METHOD .[ INT I|ndex_ fromO, INT J|ndex fromO]

CASE J < 0 || J >= NColumns ? == ;

INT i_j INDEXING REAL = I * NColumns + J
RESULT = Items[i_j]

METHOD set_items(

INT I|ndex_of row from0, INT J|ndex of column from0O, REAL Value|_to_set),
SETTER FOR .[]

CASE J < 0 || J >= NColumns ? == ;
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INT i_j INDEXING REAL = I * NColumns + J
Items[i_j] = Value

VII. 13. Onepamoput

B rfaBe O CMHTaKCUCe JeKknapauumm GyHKUM W KPaTKO ONUCHIBANCSA CUHTAKCUC
AeKnapauum onepaTopoB. 34eCb MWHbopMaums o6 onepaTopax U WUX NPUMEHEHWUM B Koae
cobpaHa BmecTe.

onepaTop - 3TO CTaTudeckas (yHKUMA, KOoTopas npeiaHasHayeHa AN UCNOb30BaHUSA
B BblpaXeHUAX BMECTO BCTPOEHHbIX onepauumh +, -, *, /. Ee jAeknapaums oT/u4aeTcsa oT
Aeknapaumm 06bIMHON BYHKLUN:
OPERATOR {Ttunl} onepauus {tun2}==> {Ttun3d}:....

Hanpumep:
OPERATOR {complex} + REAL==> {complex}:....

Kpome onepaTopoB C ABYyMA onepaHaamMu, MOXeT TakK Xe JAeKnapupoBaTbCsA onepaTop
] ]

ana onepaumm '-' C eAMHCTBEHHbIM OMepaHAoM:
OPERATOR - {tun}==> {tun}:...;

Kak MWHUMYM, OAMH W3 TUMNOB MapameTpoB [AO/KEH OT/AM4yaThCa OT 6a30BbiX
TMNoB BOOL, BYTE, INT, REAL, STR. 3TO MOXeT O6bTb CTpPyKTypa, Knacc, wau
nepeyncneHue.

YTobbl omepaTopbl MOFAM  UCMONb30BATbCA B  (YHKUMM, OHA [AONXHA WUMETb
moaudMkaTop OPERATORS ({UMa_knacca}) , rae {Mma_knacca} - 3ajaeT kKjnacc, B
KOTOPOM OTHICKMBAKTCA onepaTopbl. ECAM TakKUX KNACCOB HECKONIbKO, OHW NepeyncnsawnTcs
yepe3 3anaTyl:

OPERATORS ({Knaccl}, {Knacc2}, ...)

MMeHa napameTpoB AnA onepaTopa B AeKjapaumm OTCYTCTBYHWT (yKaBHBaeTCH TONbKO
TMN), HO noapasymeBaeTcsa, 4YTO MNapameTpoB JABa, W MNepBbIN KUMeeT wumMa A, #“

BTOpOM B . WMEHHO TaK HAa HUX W cheayeT ccblaTbCA B KOAe Tena onepartopa. B
cnyyae OAHO-OMNepaHAHOro onepaTopa ANS onepaumMum '-', ee eAMHCTBEHHbI napameTp
Ha3blBaeTca A . Bo3Bpawaemoe 3HayeHuWe Bcerpa uMeeT uMsa RESULT, Kak Ans nwbou
DyHKUMN .

Knacc, coaepxawuii onepaTopbl, AOJSXeH coAepxaTb MoaubuMKkaTop OPERATORS.
NpuMep Koaa onepaTopa:
OPERATOR {Matrix} * REAL == {Matrix}, NEW

RESULT = New matrix(A.NRows, A.NColumns)

FOR i IN [0 TO RESULT .NRows-1] :
FOR j IN [0 TO RESULT.NColumns-1]
RESULT .[i, j] = B * A.[i, j]

VII. 14. Muozonomounocms

MHOFOMOTOYHOCTb B AL-IV peanusyetca knaccom {Thread}, Ho npu >Tom
obecneynmBaeT MOMHYKW M30NAUMIO AAHHBIX OAHOIFO MNOTOKAa OT AAHHBIX APYrUX MNOTOKOB.
Jiobble 06bekTbl, MepesaBaeMble MOTOKaM Ha o06paboTky, 'ucyesawT" U3 aapecHoro
NPOCTpPaHCTBA Mepejawlero noToka, W He ero CTOPOHE BCe CCbiNKM Ha 3TOT 06bekT
(Kak cunbHble, Tak M cnabble) Tenepb CCbNAWTCA Ha NONE- 0bbekT. [0 Tex mop, noka
06beKT He byseT BO3BpalWeH nepejaBweMy MNOTOKY. COBCTBEHHO, 3TO OAMH M3 BapUAHTOB
OXMAaHuA paboTbl NoTOKAa: MEepPUOAMYECKM MNPOBEpPATb HanMuMe obbekTa, KOTOpbI 6bin
nepesaH 3TOMYy MOTOKY Ha BbINOJIHEHME.

NMOTOKW WCMONIHEHUS BCeraa obpasywT Mepapxui: ec/iM NoTOK A 3anyckaeT MOTOK B,
TO B CTAHOBWUTCS MOAYMHEHHbIM MO OTHOWEHWW K A. EC/AM NOTOK A 3aBepwaeTcs, TO
MOTOK B MOXeT npofonxaTb paboTy, HO KOMMYHMLMPOBATb C 3anyCTMBLMM MOTOKOM OH
yXe He CMOxeT. TeMm He MeHee, onepauusa yield pabotaTtb byseT, xoTs "Bo3BpaueHHble"
B WUCXOAHbIN MOTOK 06BEKTbl ByAyT NPOCTO YHUUYTOXEHBI.

CaMm 06beKT noToKa, Korja OH 3anyckaeTcs, Ha CaMmMOM jefle TOXe ucyesaeT U3
aApecHOro MpoCTpPaHCTBA 3anyCTMBWLEro MNOTOKA Kak O0b6bekT. HO Ha CTOpoHe
3anycTuBlwero notoka QopmupyeTtcs "daHToMmHbin" 06bekT {Thread} (koHTponnep), Ha
KOTOpbI NepeHanpaBAflTCA CCbUIKM C NpexHero obbekTa. Y KOHTpossnepa XO3AWCKUM
MOTOK MOXeT nonyyaTb HEKOTOPYW MWHHOPMaUMio O COCTOSIHUM 3anylWeHHOro MoTOoKa
(Running, Stopping, Terminating), nepegaBaTb 06bekTbl B ouepenb Ha 06paboTKy
(Take), oTapaBaTb kKomaHapl (Stop, Wait).

Ina peanM3auMm HEKOTOPOro Mnpouecca, BbIMOJHAWWEroCcs B OTAE/NbHOM MOTOKE,
cnepyeT yHacnepoBaTb cBon knacc ot  {Thread}, nepeonpeaenuts B HeM MeTOj
execute. TMpu 3ToM, ecan noTok bOepeT Ha 06paboTKy O06BLEKTb, TO OH AOJXEeH
ucnonb3oBaTb MeToApl receive (ans nonydvyeHusa obbvekToB) M yield (ana oTnpasBku
roToBbIX 06beKTOB). MeToh yield MoxeT OTnpaBnATb B MOTOK-XO3SIMH U HOBble OObBEKTHI,
a He TONbKO Te, 4YTo 6biAM nony4yeHbl Yyepe3 receive.

MHOrpa XxenaTenbHO MNOAy4YaTb AONOJIHUTENbHO MHHOPMALMIO O XOAE  BbIMOJHEHMUSA
3ajayn, nepeAaHHoOM MNOTOKY. Hanpumep, ANS MHAMKALUMM NPOLEHTOB MCMNOJHEHWS. TMOMUMO
WTATHOM BO3MOXHOCTW pPEeryfisipHO COo34aBaTb Ha CTOPOHE 3anyweHHOro NoToka O06bLEeKThl,
M nepepaBaTb UX KOHTponupywuwemy notoky (yield), MoxHO wucnonb3oBaTb Kjacc
{Global_var}. OH 3aBucuT OT nnatThopmbl, HO NO3BONAET Ype3BblYAKHO NPOCTO
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CO34aBaTh U M3MEHATb WMEHOBaHHble r/106asibHble LLEe/IOYNC/IEHHbIE MepeMeHHble, K KOTOPbIM
noboit NoTOK MoXeT 06paTuTbcs B /iboM MOMeHT 6e3 0cobbiX ycunuu u 610KMPOBOK.

VII. 15. Hamuensie (nusxovpoeressie) dvuxkuun

HaTuBHble (YHKUMM MOryT ObITb TONBbKO cCTaTMyeckumnm (He MoryT 6biTb MeToaamm) .
OHW  [OMXHbI MMeTb MoaupukaTop NATIVE . [nA HMX B KayeCTBe napameTpoB WU
BO3Bpal@aeMoro pesynbTaTa He JAOMNYCKAaWTCA CTPYKTYpbl, XOTA 0ObEKTb K1accoBs
paspeleHsl.

ECTb JABa OCHOBHbIX BapuaHTa HATUBHbIX ¢yHKuMﬁ cojaepxaume TOJIbKO HATWBHbIN
KojA, W uMmewlune 06bIUHbIA  KOA, AL-IV, #u 3aBepmammMM HATUBHbIA KOA, (uTo noseonser
noAroToBUTb 4YaCTb MNapamMeTpoB B JIOKaJ/ibHbIX MNepeMeHHbIX, WM NpoBepUTb HeKOTOpPble
ycnoeua, U NpeaoTBpaTUTb BbiIMOJIHEHWE HATUBHOIMO Koaa, e€cnu HEO6XOAMMO)

B mepBOoM chnyyae nocfe JABoeTouua cpasy pacnonaraetca ambo CTpokosas
KOHCTaHTa-nnTepan (MoxeT 6biTb MHOFOCTPOYHOM, C NpeduKCHbIM CMMBOAOM '@', KOTOpbLIN
aBTOMa;MHECKM nobaBnseT CUMBOMbI 3aBeplleHU CTPOKM B KOHCTAHTY Mocjae Kaxaon
CTPOKM
FUNCTION Writeln_ number|_on1y_pos1t1ve(INT N|umber_to_writeln), NATIVE: @
"1f X_N < 0 then Exit;

wr1te1n(IntTostr(X_N)),“ .

B KayecTBe KOHCTAHTbl  MOXeT 6bITb YKa3aHa TaK Xe& WMeHOBaHHaAa CTpo4yHasa
KOHCTaHTa, HO Toraa eu AO0JIXHO npejwecTtBoBaTb KawyeBoe C/1oBO NATIVE:
FUNCTION Some_native_fun, NATIVE: NATIVE NATIVE_string_constant.

BO BTOPOM cCJiydae, cHayana uaeT Koa AL-IV:
FUNCTION Writeln_number|_only_positive(INT N|umber_to_writeln), NATIVE:
CASE N < 07==> ;
STR s|tring_to wr1te1n N.S
NATIVE @
"writeln(X_s);" .

B obeux peanusaumsax npuBeseHHoOW Bbllwe ¢GyHKuMM Writeln_number, wumeeTcs
npoBepka Ha HeoTPUUATENbHOCTb napameTpa. T.e., o06a nNpuBeAeHHbIX MNpuMepa
3KBUBAIEHTHSI.

ColepxmMMoe CTPOYHOW KOHCTAaHTbl, YKAa3aHHOW B KayecTBe Tena HaTUBHOW (dyHKUMM,
npakTuyeckn 6e3 K3MeHeHUN BCTaBNASETCA B KOA pe3ylbTupylwen OyHKuuMn, U 3TO
LOMIXeH ObITb KOA Ha ULEeNeBOM A3blKe - TOM, B KOTOPLIA BbINOJSIHAETCA KOMOUAAUMA
npoekTa. Ho MOryT 6bITb 0COBEHHOCTM, B 3aBWCUMOCTM OT s3blKa.

Hanpumep, Ans A3blka [ackanb nepeBble  CTPOKM,  HauuHawumeca ¢ 'var'
paccMaTpuMBaOTCA KaK [AeKnapauuu JIOKa/ibHbIX MNepeMeHHbX, W BCTaBAAKTCA A0 CNoBa
begin, HaumHawwero pesynbTupylluylw HaTUBHY dyHKumio. (Ha camom pene, ecau nepeas
CTPOKa HauyMHaeTCca C var, TO B CeKUMO [Aeknapauuu nepeMeHHbIX A0 beg1n nonajawoT
BCe CTpPOKM, [O TMNOCieAHed CTPOKWM, HauMHawwenwcs C var. B ToM uucie, BCe
NPOMeXyTOYHble CTPOKWU, HE Ha4yuHawwuMecs C var - 3TO MO3BOMAET B CeKUUWU AeKnapauuu
MCNoNb30BaTb, B TOM YMC/e, AMPEKTUBbI YC/IOBHOM KOMMUAALMUMK) .

Bo BCeXx cnydasax, ana HATUBHbIX myHKuMM BO3Bpalawmmx pe3ynbTaT,
nepemeHHas RESULT B TO4Ke BXoAa B HATUBHbIN Koj, yxe
nponHuumanmsmposaHa NONE-3HayeHUeMm (Aﬂﬂ yuncen - Hynem, Ana CTPOK - nNycTou

CTpokoM) . Mo3TOMy BO3BpaT M3 HaTMBHOW (yHKuMM 6e3 NpuCBaMBaHMA B NEpeAaHHOM B
CTpPOKe KOAEe 3HayeHusA nepeMeHHoM RESULT BO3BPATMT 3TO 3HayeHue.

Ona pocTyna K CBOWM MapameTpaM M JIOKaJibHbIM MepeMeHHbiM HaTWBHAas GYHKUMA B
Tene ponxHa AobaBnATb npepukc 'X_' K UX uMeHam. [ns paboTbl C obbekTamMu M ux
nofsiMM M MeTOAAMM, HaA0 TOYHO 3HATb BO YTO MNpeBpawaeTcsas KoA nocie paboTsl
KoMnunsTopa AL-IV - A/ KOHKPETHOro LueneBoro f3blka. O6bMHO, NOAS NoAyYawT
npetmkc 'F_', w™eToapl M ¢yHKumMm 'M_"'. CneayeT yuuTbiBaTb, 4YTO He BCe S3blKU
NporpaMMMpPOBAHUA Y4YUTHIBAWT peructp byKB B WMeHax, M B [lackale MMeHa a U A
TOXAECTBEHHbI.

MOXHO O3HaKOMUTbCA C MpUMepamMM HanWCaHus HATMBHOIMO Koaa Ana C#, Pascal,
Java - B bubnvoTeke (QyHKUUNA.

Knacc, coaepxauwmin HaTuBHble (QYHKUMW, AOMXKEH uMeTb MoaudnkaTop NATIVE.
CnepyeT wu3beraTb HaNWCaHMA U WCMOMb30BAHUA TaKUX GYHKLUA, KpPOMe KpawmHUX
c/lyyaeB. Hanpumep, TaKuUMW CAyyYasMuM MOTYT ObiITb: ocCTpas HEO6XOAMMOCTb ONTUMU3ALMMN
CKOPOCTW BbLINOJIHEHUSA HEKOTOPOro Yy4yacTKa Koja, WIM HeobXxoAUMOCTb MCMNONb30BaHUA
CUCTEMHOW (GYHKLMU, AOCTYMHOW TONbKO M3 HATMBHOIO KoAa.

VIII. 1. Hacmoswian muozonaamdbopmennocms

[la, cyuwecTByeT BO3MOXHOCTb CO3JaBaTb NPWIOXEHWS, KOTOpble AeNCTBUTENbHO 6yayT
MHOTOMNATPOPMEHHbIMM. [N 3TOr0 HyXHO BbibpaTb A3bk (C++, C#, Java, Pascal) u
MCMNoNb30BaTb KaKoM-HMbyab ¢penmBopk (6bubnuoTeka KnaccoB). Ha 3TOM NyTuM BacC XAeT

Macca NPUK/IYEeHUA U pa3o4vapoBaHUM.
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NMPUKIIYEHUN - MOTOMY 4YTO aABTOPbl A3LIKOB UM 6MBAMOTEK, KOTopble Bbl Bbibpanu, OyeHb
4acTo WMMEWT CBOe MpeACTaB/ieHMe O TOM, YTO BaXHO, YTO HE HYXHO BaM. MAYT nyTaAmu, O
CyWleCTBOBAHMM KOTOPbIX BaM paHblie Aaxe He MNPUXOAWNOCH 3aAyMblBaTbCA. ByAbTe FOTOBbI
K TOMY, 4TO Kakylw-HMBYAb MpPOCTeHbKYl npobnemky Bbl byaeTe pewaTb Heaensamu,
nepekanbiBas BeCb WHTEPHET, pPOACb B TOHHAX YYXKUX MCXOAHbIX KOAOB, W MepeyuTbiBas
coTHU ( NafHoO, AECATKM) CTPaHWL, pasfiMyHbiX (OPYMOB.

Pa3oyapoBaHuii, NOTOMY 4YTO WHOrAa MNPUAETCA nepecmMaTpuMBaTb CBOM MOTpebHoOCTH,
WUCXOAS W3 OrpaHWyeHuin BbIGBPAHHOrO BaMUM MHCTPYMEHTA. WAM npekpawaTb MUCMNOJb30BaTh
BbIOPAHHYI0 CBA3KY, M UCKaTb APYrylo, NepenuchiBasi Ha HOBbIM N1aj, BCE paHee HanucaHHoe.

B ueMm xe dyHAAMEeHTasbHOe OTAMuYMe AL-IV B nnaHe MHOronaaThopMeHHOCTM, eCIu 3TOo
BCEro JiMiib HaACTPOMKA Haj OAHMM W3 cCyuwecTBywumx sA3blkoB (Hag C #, Delphi, Free
Pascal unu Java) ? OcobeHHOCTb AL-IV B TOM, 4YTO OH M3HAaya/lbHO He OPWEHTUPOBAH HU
Ha Kakyw nnaTtgopMy. Bbl NUWMTE KOA TONBbKO OAWMH pas3. [As 3anycka nporpammbl Ha
Apyron  nnaTpopMe  AOCTATOYHO  MNOMPABUTb  KOHOUIypauMOHHble  (alnsl M BbI3BATH
KOMMUASATOP .

TpebyeTca nuwb obecneunTb NOAAEPKKY HeobxoaumoW nnaThopMmbl. K CYacTblo, MAaTHOpPM
(onepaumMoHHbIX CUCTEM) He TaK MHOro. CylwecTBYeT BeEPOSTHOCTb, 4YTO CO BPEMEHEM, Y
Hac byaeT nmoasepxka BCEX OCHOBHbIX MIaTHoOpM.

Ha AaHHbIM MOMeHT (MioHb 2019) pepeBO NOALEPXMBAEMbIX NAATHOPM BIFNAAMT NPUMEPHO
Tak:

Windows { KET)

Houomeen xog

ANDERCID

UTo, €CnM Kakas-nvMbo M3 nopaepxupaembix BeTBen oTnageT (Hanpumep, nepecTaHeT
noAAepXMBaTbCA Xenaemas ueneBas nnathopma, WIM CPeACTBO pPa3paboTKM HEOXMAAHHO
nogopoxaet) ?

Ha 3TOoT BOMPOC OTBeT ecCcTb. OH 3akK/Jw4aeTcs B MNpocToTe A3blKa AL-IV.
KomnunsaTop  ans Hero (komMnuAunpyiownia B npoMexy TOYHbIN uenesomn A3bIK)
M3roTaB/NMBAETCA 3a CPABHMUTENbHO KOPOTKOe BpeMs. BCeraa MOXHO BepHYyTbCS K
reHepaumMm Koaa Ha A3blkax C++/Java/Python/... uAn caenatb HOBbLIM TeHepaTop.
3aaava nocTpoeHus Habopa nepexonHbIX HATMBHbIX KNlaccoB, peanusywwmx
(GYHKUMOHANbHOCTb 6a30BbIX 6MBNMOTEK, MOXET oKa3aTbCsA cnoxHee (HO M 3TOT BOMPOC
pewaem), T.K. 6a3oBasa 6bubAMOTEKA M3HAYaNbHO HEBENMKA M CNpoOeKTUpoBaHa Tak,
4TOb6bl NO BO3MOXHOCTW YNPOCTUTb Takykw paboTy.

VIII. 2. Hadescnocms

NMpPakTUYEeCKU BCe COBPEMEHHble S3blKM NPOrpaMMMPOBAHUA  BLIPOC/IM U3 APEBHUX
NPUMUTUBHbIX "accembnepoB", LonycKanwmx Hebe3onacHble onepauuu, aApecHyl
apudMeTUKy. HeT Ha [AaHHbIA MOMEHT SA3bIKOB BbICOKOMO YPOBHS, B KOTOPbIX 6bl10  bbl
HEBO3MOXHO 06paTUTbCA K HecywecTBywwemy o06bekTy, MNoNyuynTb BO Bpems paboThbl
WUCK/loYeHMe B pe3ynbTaTe oOwMbOYHOro AOCTyna Mo HY/JeBOMYy ajapecy, a B HEKOTOpbIX
TAXeNbIX CAy4vyasaX HanopoTbCs M Ha MOpYy MPOM3BOJILHOW MaMATU.

Bbl MOXeTe MCMnoNib3oBaTb T.H. 'ynpaBnsemyw" (managed) namsatb B C++ (B C # noytu
BCe 06bEeKTbl XPaHATCA B TaKoWM nNamaTW), WIM UCMNONb30BaTb hone- 06bEeKTb B
objective-c. Ho yacTb Kojaa BCe paBHO byaeT HamMcaHa B CTapoM Hebe3omacHom cTune,
M W3MEHUTb 3Ty 4YacTb BaM, CKopee BCero, He yaacTtca (aaxe ecnu 3To Baw COHCTBEHHbIM
KoA) . [laxe B C/yyae coBpeMeHHbix C #/ Java Bbl He byaeTe m3baBneHbl OT HeobxoaumMoCTu
obecneynmBaTb B CBOEM KOAe TMNpPOBEPKM HA pPABEHCTBO YykKaslaTens 3HayeHuw null wm
npesycmaTpvMBaTb 06paboTKy WMCKAKWYEHUN.

B cnyyae AL-IV cCuTyauua OTIMYaeTCHA KapAuHaNbHO. Ha YypOBHe KomnunaTopa n
camoro f3blka) KOHTpPONNUpyeTCa BbIXOA 3a npepesibl MacCUMBOB (BO3BpaI.LlaFI Q)VIKTVIBHbIVI NONE
3N1eMeHT WM npepoTBpallad onepauuio 3aI'IVICVI), o6pameHme K HenpncBOEHHbIM 06'beKTaM,
rapaHTmpyeTca WHUUManu3sauna BCeX TMNepeMeHHbIX, npeporBpaljaeTca 3auuKimBaHue U
beckoHeyHasn pekypcua. WUMewTCA BCTPOEHHbIE CPeACTBa TeCTUPOBAHUA KOAAa, C KOHTpOJiem
cTeneHu "I'IOKprTVIf-I" Koja TecCTamu. NporpamMmmpoBaHue c AL-IV CTAHOBUTCA CNOKOMNHbIM ¥©
MOHOTOHHbLIM 3aHATUEM, 6e3 SKCTpUMa U aBaAHTHWPU3MA.

NCKNw4yeHnsa B Koae AL-IV HeBO3MOXHbl. [pwun pa3pa60TKe HaTWBHbIX MeTon0B/ ¢yHKLI,VIl7I
peKoMeHAyeTCA C/iefoBaTb 3TOU napagurme, obecneunBas B cnyyae oOTKasa B (MHaNIbHOM
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Koje 6e3b6one3HeHHyw 06paboTKy ownbok B CTune nocT-o0bpaboTkM cnucka paHee
npousoweawnx ownbOK, W TONbKO C LENbH BbIACHATb, YycCnewHo 1M 6biia  BbINOAHEHA
noc/iieAHAs rpynna onepauuin. B HOPMAsSibHbIX CUTyauuaX AOCTATOYHO COOBWUTb O BO3HUKLWKUX
npobnemax (BbiBECTM WX B flor, OTO6pPa3uTb Ha dKpaHe W T.m.)

VIII. 3. 3auem nycen noewtii cunmaxcuc?

B ﬂeﬁCTBMTeﬂbHOCTM, BCeraa cyulecTteyeT BO3MOXHOCTb oCTaTbCA B paMKax
cyuecTBywwero CMHTakcmca, HO nNpM 3TOM U3SMEHUTb CEMAHTUKY.

Npyv pa3paboTKe HOBOMO CUHTAKCMCA OCHOBHOW Uenbid 6b10  ynpocTuUTb paboTy cC
MCXOAHbIM KOAOM B TMPOM3BONILHOM TeKCTOoBOM pepakTope (C noasepxkkon UTF-8 - 3To
elMHCTBEHHOe TpeboBaHMe K TaKOMy TEKCTOBOMY peaakTopy)

MMeHHO oTcClaa - Tpe6OBaHMe Ha 3anncb Kaw4YeBbiX CNOB TO/IbKO B BEPXHEM PEIUCTPE.
B 3ToM cC/iiy4yae UCXOAHbIM KOJA npole 4YynmtaTb (M HeHaMHOro cnoxHee DEAaKTMpOBaTb).

UTO KacaeTcA OTCYTCTBUS HadvyaibHOM CKOBkM 6104HOro onepaTopa, WM CheUUMaNbHOrO
CAMBOMA 3aBeplieHMs KaxAoro onepaTtopa. MX OTCYTCTBMe AenaeT TEKCT duue, U ynpowaeT
mMoamdukaumi TekcTa (Takue onepaumu, Kak pedakTOPUHr). WM Npu 3TOM, He 3aTpyAHsaeT
yTeHue.

A ANs ueneil nepeBOAA K/YEBbIX C/IOB HAa HAUMOHANbHble A3bIKM - elle U CcokpawaeT
KO/IMYEeCTBO CJIOB, Tpebyluwmx nepeBoAa. KakK MUHUMYM, MCK/IKWYaeT CNOBO END - KOHEL wu3
cnoeaps.

06 OrpaHMYyeHMAX Ha KOJIMYECTBO BJIOXKEHHbIX OMEepaTopoB, HA KONMYECTBO OMNepaTopoB
Mexay 6/I0YHbIMM  KOMMEHTapuaMM. DTU OrpaHWYEHUs Mano BJAUAKT HA  BO3MOXHOCTHU
nporpammMucTa. C/MWKOM MHOIMO YPOBHEN BJIOXKEHHOCTU CYWECTBEHHO 3aTPYAHANT MNOHUMaHue
KoAa. MpuW WMCNONb30BAHUU HECKOSbKMX OTCTYMNOB, KOMAA YPOBEHb BJIOXEHHOCTM CTAHOBMTCS
C/IMWKOM TNyHOK, WMPMHA CTPOKM OKA3bIBAETCS C/IMWKOM Y3KOW ANA TeKCTa, W CTPOKU Koaa
BCe yvalue MNpUXoAMTCA AeNUTb HAa 4YacTu. MO3TOMY, BblHECEHMe r/ybOoKO B/IOXEHHbIX 6/I0KOB
B OTAEe/bHble MeTOAbl/DYHKUMM - BeCbMa KOppeKTHoe TpeboBaHue.

PasMecTuUTb 6JI0YHBIN oOMepaTop AN pasbueHus CAUWKOM AJIMHHOW MNOC/AeAoBaTeNnbHOCTU
onepaTopoe - BoObUWe He ABAAETCA Ype3BbYAWHO C/IOKHbLIM MOXenaHueMm.

OCTaeTCcs BOMPOC TO/bKO HacyeT OrpaHMyeHMs Ha Tpu napaMeTpa Ha GyHKuuw/mMeToa.
NepBoHayanbHO, MPUM BBOAE TaKOro OrpaHuyYeHusa, Mpeanosiarasiocb, YTO e€CAM OHO
OKAXeTCA CJIMUIKOM C/IOXHbBIM ANA  MNOCTOAHHOMO CneAoBaHuA, TO 6OyaeT CHATO wau
ocnabnexo.

Ho B npouecce pa3paboTKe [AOBONBLHO C/IOKHOMO U O06BLEMHOrO MPOrpPaMMHOrO KoAa
(koMmnunAaTopa fA3blka, peAakTopa MCXOAHOrO KoAada, W APYrux MNPWIOXeHWA) BbiIACHUNOCH,
4yTo JaHHoe TpeboBaHue 6onee uYeM JflerkKO WCMOMHUMO, W HE JONXHO NpPeACTaBNATb
TpyAHOCTeW. [puM >3TOM BMOMHE OYEBUAHO, YTO OrpaHMYEHMe Ha MaKCUMasibHoe YUCNo
napameTpoB CylleCTBEHHO ynpowaeT paboTy c 6ubnuoTekamum Knaccos/(QyHKUMK, TaK Kak
pa3paboTUMKy He NPUXOAUTCA 3anoMUMHaTh OOMblMe CNMCKU napameTpoB.

OrpaHuMyeHue 6bII0 CHATO B WUTOre, M 3aMeHeHO Ha TpeboBaHWe SBHO YKa3biBaTb MMA
napameTpa B (opMe NPUCBAMBAHWA, HA4YMHAA, KaK MUHUMYM, C 4YeTBepTOro napameTpa. Ho
3TO TONbLKO ANIA TOro, 4yTobbl ewe 6osniee ynpocTUTb BO3MOXHbIM pePakTOPMHI Kojga nyTem
BbIHECEHUSA KOAA W3 BJIOKEHHbIX O/0KOB B OTAeNbHble (YHKUMM, WAM AN ajantauuu
CylwecTBYHWEro Koja, paHee HAaNUCAHHOIro Ha APYrux fi3blkax NpoOrpaMMMpOBaHUS .

VIII. 4. I'oe uuxn "while" ?

UmMknsl Buaa while/ repeat... until Hebe3onacHsl, TakK Kak MOryT MNpUBOAUTbL K
3aUMKANMBAHUIO MPOrPaMMHOro KoAa 6e3 Kakoro-To lWaHca 3aBepuunTb 3TOT UMKA.

UMknel TMna FOR i IN [...] 6e3onacHel B 3TOM MjaHe, T.K. paHO WAX MO34HO
3aBepwawtca (BO3MOXHO, OYe€Hb MHOIO MPUAETCA XAATb, HO HE BEYHOCTH).

Mpu nporpammmMpoBaHMmM B AnGOp CneayeT pAnA Kaxaoro uukna, AS KOTOPOro B
Apyrom A3blke 6bin 66l Mcnonb3oBaH while, wucnonb3oBaTb onepaTop FOR, 3ajaBas B
KayecTBe JAuanasoHa, Hanpumep, [0 TO N], rae N - BepxHee JA0oNycTUMOE YUC/O
uTepauun. W nepsBbIM OMEpaTopoM BHYTPU UUKNA CTABUTb BLIXOA MO aHTU-YCOBUIO
NPOAO/IXEHUA UMKNA:

CASE !continue_cond ? BREAK 1;

Takon noaxop, rapaHTUpyeT npekpaueHue uUuKaa XoTA 66l No ycnoeuw wuncyepnaHua
3aAaHHOIN0 Auana3oHa.

VIII. 5. 3auem nysicen HOGbLI CROCOD YRDAGAEHUA RAMANILIO?

C Tex nop, Kak b6bla uM30bpeTeHa Kyya AMHAMMYECKUX JAAHHBIX, HA CaMoM Jene, B
nnaHe ynpaBfeHUs MamMsATblw ObIO0 CAeNaHO TONbKO OAHO HOBOBBEJEHME: aBTOMATUYECKOoe
YHUUYTOXEHUE OOBEKTOB MPU AOCTUKEHWU CYETYMKOM WCMOSb30BAHUSA 3HAYEHUS

NpaBaa, Npyv 3TOM BbIACHWIOCH, 4YTO MOryT 06pa30BaTbCs B3auMMHble CCbiNKM 06bLEKTOB
apyr Ha apyra (a B b6osiee CAOXHbIX Cly4Yasx - KOJibLeBble 3aMKHYyTble MapwpyTbl B3aWMHOIO
MCNONb30BaHMA) , B pe3ynbTaTe Yero aBTOMATUYECKM yAa/uTb obbeKT He nonyyaeTcsa. Ans
yCTpaHeHUs BO3HUKWEN npobnembl 6Gbia npuaymaHa T.H. "yucTka Mycopa'. K coxaneHuwo,
JaHHasA npoueaypa nepeBoAMT abCOMOTHO BCE CUCTEMbl, WCMOJMb3ylWe 3TY MeTOAMKY AnA
0CBOOOXAEHUS LMKIMYECKU CBA3aHHbIX OOBLEKTOB, B pa3psal MeANIeHHbIX U HenpeacKa3yembiX.
A 3TO 3HAYUT, YTO MX CTAHOBUTCHA HeNb3A WCNONb30BATb B CUCTEMAX pPeanbHOr0 BPEMEeHW.
WNu paxe HexenaTenbHO UCNONb30BAaTb B CUCTEMAX MAacCCOBOrO OBCNYXMBaHWA.

[la, BCeraa ecTb BO3MOXHOCTb AJIA KPUTUYHBIX NOACUCTEM OTKa3aTbCsA OT YNpaBaseMoun
namsTu, M BecTu pa3paboTky B "cTapoMm cTwune', HanpsaMmMyw YNpaenss BblAie/eHUEM NaMATH.
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HO npu 3TOM MCYe3awT MNpeuMmylwlecTBa aBTOMATUYECKOro OCBOGOXAEeHWS mamMaTUM. U 3To, Ha
CamMoM Aene C/OXHbIA NyTb, TaK Kak AABHO YyxXe MporpaMmmbl He MuWyTCA C  Hynsd.
MPOrpaMMMUCTbl MOCTOSAHHO WMCMNOMb3YIT YXe CywecTsywwmue 6MbAMoTeKn OYHKUMIA, KNaccoB.
EC/U HeT BO3MOXHOCTM WCMONb30BATb YMNpaBisemMyid MNamMATb, TO HET U BO3MOXHOCTMU
MCNONb30BaTb  KNACChl/GYHKUUM,  WUCMONb3ylwMe  ynpaB/isieMyl nNamaTb.  BO3MOXHOCTM
nporpaMMMcTa pe3Ko CoKpawawTcs, pa3paboTka 3ameanseTcs.

CoBCEM JApyroe Aeno, ecan y BaC ecTb BO3MOXHOCTb paboTaTb C aBTOMATUYECKMU
ocBoboXaaemMbiMM 0bbekTamMu, HO MNpuM 3TOM HET HeobXoAMMOCTM OTKasblBaTbCA OT
pa3paboTKM NPUIOKEHWA peaNbHOro BpeMeHM. UMCTKA Mycopa He HyxHa, O0b6beKTbl
0CcBODOOXAANTCA HEMeAsIEHHO B TOT MOMEHT, Korga 3To TpebyeTcs - 3TO /M He MeyTa
nporpammmucTa’?

KOHeYHO, B C/iyyae HOBOro cnocoba MNPUXOAUTCH HECKO/bKO MeHATb CTpaTeruio
CO34aHUsA 06bEKTOB. KaK MUHUMYM, MPUXOAMTCS AyMaTb O BPEMEHM XWU3HU 0B6beKTa B TOuke
nporpammMHOro Kojaa, rie OH CO34aeTcs. W, KOHEYHO Xe, MosABAsAeTcs HeobxoAMMOCTb
llepxaTb MacCCMBbl YyKasaTesiel Ha jJodyepHue o6bekTbl. HO 3To Hebonbwas noreps no
CpaBHeHW0 C npuobpeTeHneM BO3MOXHOCTWM MOJIHOCTbI OTKA3aTbCA OT YUCTKM Mycopa (M oT
camoro Mycopa B AMHAMUYECKOW Kyue).

VIII. 6. 3auem ecmpoennan noddepicka onepamopos SOL?

[leNCTBUTENbHO, KaK coyeTaeTCs CTpemieHue cAenaTb $3blK MaKCMManbHO MNPOCTbIM M
BCTpavMBaHue NpsAMOW MOAAEPKKM SQL- BbipAXEHWUA?

OTBeT: Takas nMoAAepXKa MO3BOJSET MNPOBEPSATb 3HAYUTENbHYI YaCTb CEMaHTUKU
SQL- 3anpocoB Ha 3Tarne KOMNWAALMM NPOrpPaMMbl.

A VIMEHHO: COOTBETCTBMA WMeH noferd AeACTBUTENbHbIM UMeHaMm nosiert ( 0b6bABAEHHbIM
B Aeknapaumu Tabnuu TABLE), KOPPEKTHOCTb MX MCMNofib3oBaHua (yd4eT Toro, 4To nosne
MoxeT 6bITb null, wAM sBNAETCA ABTOMHKPEMEHTHbIM U, COOTBETCTBEHHO, €My Henb3s
NPUCBOUTb 3HayYeHMe B YyTBepxaeHunm UPDATE, Hanpumep). W NPOKOHTPONIMPOBATH
COBCTBEHHO CMHTAKCMC SQL -3anpocoB. 3TW MNPOBEPKM  BLINOJIHAKWTCHA HA 3Tane
KOMMUASAUMKU, MO3BONAA YMEHbWWTb BEPOATHOCTb TOFO, YTO MNporpaMma, npeAHasHayeHHas
ana paboTel c B, 6yaeT 3anyueHa C ABHbLIMM ownbkamuM B CBOEM Koje.

3TOT MNPUHUMN - BO3MOXHOCTb CTAaTUYE€CKOro aHa/lin3da KOPPEKTHOCTU onepau.MVl Ha
3Tane KoMnunAauuMnm - 3HAYUTENIbHO YynpolaeT pa3pa60TKy K coxaneHuw, B OTHOIEeHUn
SQL B HacToslee BpeMa 3TOT nNpuHUKUN 06bILIHO He [J,eVICTByeT X0oTA pa60Ta c bA
ABNAETCA OAHOM W3 KJ/YEBbIX B COBpeMeHHOM npakTuke nporpammmpoBaHnsa. B AL-IV
cAaenaHa nonbiITKka UCNPaBUTb 3TY TeHAEHUU.

B oTnn4vyune oT 0606LueHHOFO nporpamMmmpoBaHua, BCTpanBaHue HEeKOTOpbIX
cneunanmnsnpoBaHHbIX BO3MOXHOCTeMN B A3bIK, Hanpumep, onepaTtopos sQL, nnu
KOMMNJIEKCHbIX 4YnCen, NPakTUYeCKU He yBe/IMYMBaeT MNnopor BXOXAeHUA.

Npn HanucaHMM Koja, Bbl He UCMNOJb3yeTe 3TU BO3MOXHOCTU, W MOXeTe Jaxe He
3HaTb 06 ux CywecTBoBaHUU. T[pM YTEHUM YyXOro Koja, nNpuaeTca O3HAKOMUTbCA C
HOBOW ANS Bac BO3MOXHOCTb, €C/In ee UCNOoNb30BaHMe BCTPETU/I0Cb B 3TOM Koje.

HO O0O3HakoMUTbCHA CO cCneunann3nvpoBaHHbIM pacliMpeHneM fA3blka Ha MNOPAAOK npole,
Hexenn:

e O3HAKOMUTbLCS C MpaBuiamMM HanucaHusa o0606ueHHbIX GyHKUMIA/ MeToA0B/ KNAaCCOB;

* U3YUYNTb KOHKPETHOE OofnucaHue BCTpPEeTUBLIENCA AeKfapauuy nepemMeHHOW, onepauun
C ee TUMOM, 3anNporpavMMUPOBAHHbLIM B JAHHOM KOHKPETHOM AXeHepuke,
BKJl0Y AOWMX ©

> MEeTOZAbl,
> nepeonpeseneHHble onepaTopbl,
> Npeobpa3oBaHWA TUMOB AaHHbIX,

° XU 4YaCTO - C Y4YeTOM Hac/efoBaHuUA OT APYrux 0606ieHHbIX TUMOB.

VIIIL 7. Ilouemy Hem 603MOHCHOCHIU VIDAGAAMS DAIDAOHOCINLIO

nepemennvix?

floToMy 4TO 3TO AenaeT Baw Ko npowe (M yMeHbllaeT YMC/IO BO3MOXHbIX OWMOOK npu
0HOBpPEMEeHHOM MCnofb30BaHun AKOObI OAHOTMUMHbIX 3HaYeHun C pas3nunyHom
pPa3psALHOCTLI) .

BO MHOIMX COBPEMEHHbIX f3blKaX WMeeTCs BO3MOXHOCTb JABOMCTBEHHOIro onpeaefneHus
TUNOB MNEepPeMeHHbIX: [ANI8 3HAYeHWn, JANA KOTOpbIX pPa3psaAHOCTb He O04YeHb BaxHa,
ucnonb3yetca 6asoebit Tun (Hanpumep, Integer), a B cCay4vyasax, KOrga ero SIBHO
HEeAOCTATO4YHO, WIM HaobopoT, TpebyeTcs 3KOHOMUA PaA3PAAHOCTU, MPUMEHSIOTCA TUMbl C
yTouyHeHueM paspsaaHocTn (Int64, Smallint, Shortint).

B wuTOore, obpa3yeTcs HeCMeTHOE KO/MYECTBO Pa3/IMYHbIX TUMOB AAHHLIX U UX
coyeTaHui. B pesynbTaTe B npouecce pa3paboTku, NPUXOAMTCA NpeAycMaTpuUBaATb
cuTyauun, Koraa paspsaHOCTM OAHOW NepeMeHHOW MOXeT He XBaTaTb ANA  XpaHeHus
pesynbTaTa, MNONYYEHHOrO B pe3ynbTaTe oOnepauMn C MepemMeHHbiMW C  Apyrow
paspsgHocTblo. (Ha camom fese, HUKTO HUHYEro HE MIPeAycMaTpuBaeT, M BMECTO 3TOro,
€CTb BO3MOXHOCTb [IPOCTO [O/IYYUTh HENpaBuibHbIE pe3y/ibTaTel, 6€3 Kakoro-/imbo
Pa3yMHOro 06bACHEHUA, YTO Xe, COBCTBEHHO, Npou3ouwno, u 6e3 BO3IMOXHOCTU YTO-/MbO
UCTIPaBUTb B KOAE) .

3ayeM BCe 3TM TOHKME chneuuduKauuu paspaAHOCTM HYXHbl, €CAM WUCNONb3YyKTCA B
NeNCTBUTENBHOCTU TOMbKO ANA 3KOHOMUM namaTM? Mpole OTKa3aTbCA OT HWUX HaBceraa,
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cyluecTtBeHHO YyNpoCTUB AnAa nporpamMmumcTa BHpa6OTKy pemeHMﬁ O TOM, Kakue Tunbl
AAHHbIX MCNONb30BATb.

Nno >3Toh npuinMHe B AL-IV HeT 6e33HaKkoBbiX TWUMOB JAaHHbiX (KCTaTW, WX HeT,
Hanpumep, M B Java). W Henb3a 3ajaBaTb Pa3psAAHOCTb KaxAoW nepemMeHHOW OTAesbHO.
TONbKO AN BCEeX LUENMIOYUC/IEHHbIX WAN BelleCTBEHHbIX MepeMeHHbIX cpas3y, 3ajasBas onuuu
komnunaTopa (/int32, /$REAL=EXTENDED/DOUBLE/SINGLE).

VIII 8. I'oe mun oaunsix CHAR?

3TOT TWUN JAaHHbLIX YyCTapen, W He oOTpakaeT COBPEeMeHHbIX peanmﬁ. B cnydvae
ncnonb3oBaHuA KOAUPOBKU utf—8, OAVH cuMmBoOn MoXeT KoaupoBaTbCA
nocnenoBaTe/s1bHOCTbO 6aﬁTOB, OT oOjHOro A0 wectn. T.e., NOo CyTW, ANA XpaHeHus
OAHOIr0 CUMBOJIA, HYXHA CTpoKa. 4YTO U caenaHo B AL-IV.

B AL-IV KaxAbli CUMBON CTPOKU, B CBOKW OYepedb, ABNAETCA CTPOKOW. TaKum
obpa3soMm, u3Bnekas ero onepaumedn S[n], Mbl (AKTMYECKM Bbi3biBaEM  (QYHKLMIO
S.Substring(n, 1)

VIIL 9. Houemy nem vkazameneii Ha cmpykmypst?

NMoToMy 4YTO CTPYKTypbl BBeAeHbl B  fA3blk Mpexie BCero Kak CpeACcTBO
Mepapxuyeckoro ynpaeneHus Habopamu JAaHHbIX. OHM NO3BONAWT arperupoBaTb AaHHble
(nona), M nNpyM 3TOM rapaHTUPYWT, YTO CTPYKTYpbl BCErAa XPaHWUTCA TONbKO B OJLHOM
3K3emnaspe, W Mnpu Bbixoge W3 061acTU  BUAMMOCTU FapaHTMPOBAaHHO ocBoboxaaeT
namsaTb.

CTPYKTYpbl - 3TO MNPOMEXYTOYHbIA TWUM AAHHBIX MEXAY NPOCTbIMM TUMAMM U Kaaccamu.
C OJHOM CTOPOHbI, OHW COAepxaT OTAesbHble nonsa (M nepefawnTcs B QYHKUMU BaKTUYECKU
Mo CCbiNKe), C APYroM - OHU MPUCBAMBAWTCHA MPAKTUYECKM KaK MpoOCTble NepeMeHHble
(nyTeM npoCcTOro KOMWPOBaHWA), M He MOTryT MOAMOMUMPOBATLCA B QYHKUUAX, ecau
ABNANTCA napametTpamMu (T.e. BCeraa nepejawTcsa TONbKO AN 4YTeHWs, B HOTauuu
C++/Java/Pascal A3bIKOB - KaK KOHCTaHTHble napameTpbl - const).

B AL-IV OTCYTCTBYE€T BO3MOXHOCTb pa6OTaTb C yKa3aTendaMn Ha CTPYKTYpbl WIN Ha
nx 4yacTtu.

OTCYTCTBME yKa3aTeneh U aApecHON apudMeTUKM CyLWleCTBEHHO MNOBLILAT HAAEXHOCTb
Koja. WHAEKCUMpOBaHME 3/IeMEeHTOB MaccuBa 3HauuTenbHo 6He3onacHee, T.K. Y
KOMNuAsTopa B 3TOM CJlydae eCTb MHDopMaums O TOM, K Kakomy obbekTy (Maccuey)
NpouM3BOAMTCA JOCTYN B KOAE, W OH MOXeT obecneynTb KOHTPONAb BLIXOAA 3a €ro
rpaHuubl, XoTs 6bl AMHaMuyecku (BO BPEMS BbINOSIHEHUSA) .

VIII. 10. Kpamrkocms Koda

a. Kparkue nmena

NMp¥ HanMcaHMM Koaa Ha AL-IV, Bbl MOXeTe MWCNONb30BaTb KpaTKMe UMeHa
nepemMeHHbIX, W KOA CTAHOBUTCHA KPaTKMM. Kak Ha 3ape nporpamMMupoBaHus, Koraa
NPOrpaMMMCTbl 4aCTO WCMONb30BAIM  COKPAlEHHble WMeHa MNepeMeHHbIX, OrpaHuyYnBasncChb
ojHOM-ABYMA-TpeMsa bykBamu, U Boobuwe He 3aboTuaucb o0 ToM, 4TObb B bByayuem camum
MOHATb, 4YTO OHM TaM MO-OLICTPOMY Hakanskann. C TOW pas3HUUEN, YTO KOMMNUAATOP
noTtpebyeT npeaoCTaBuMTb MPU AeKJapauuMum nepeMeHHon/dyHKuMn/Tuna AaHHeiX U 6onee
LJIMHHBIA BapuaHT uMeHu (He MeHee 8 CMMBOMIOB B CyMMe), W NpWU XeNaHUU MNOHATb, ANA
yero npegHa3HayeHa nMepeMeHHas, BCerja MOXHO HaWUTW ee Aekjapaumw. B cayvae
MCNOSIb30BaHMA CMNeuManm3npoBaHHOro IDE, AOCTATOYHO KAMKHYTb MO MMEHM MepemMeHHOW,
yTobbl ee aeknapaums 6ba npoaybnuMpoBaHa B OKHe MOACKA3KW MO TeKylWemy CUMBOAY.

b. IlpedukcHbIi BbI30B DYHKIIHH

Bbl MOXETE CYUEeCTBEeHHO YMEHbWWTb KONIMYECTBO BJIOKEHHbIX CKOBOK B BbipaxeHuaXx,
3aMeHAA KNaCCUYeCKUid Bbi30B (QYHKLUMM C napameTpoM B CKOBKax Ha MnpeduKcHyi hopmy.
Hanpumep:
s.Replace_all(",",

.").Trim.Remove_ending(".").TrimR.Find_last("_"

CpaBHuTE:
Find_lastTrimR(Remove_ending(Trim(Replace_all(s, ",", "-™), ".™), "M

B nepeoM cnydyae (npeduKCHbIM BapuaHT) KOA W KOpoye, M HAMHOIO MOHATHEW
(BTOpOM BapuMaHT CUHTAKCUYECKM TaK Xe BepeH Aans AL-IV, BMpoyem).

¢. YiaajeHue u30bITOYHBIX IPOBEPOK
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ECAM Bbl NuweTe Ha AL-IV, BaM He TpebyeTcs MNOCTOAHHO npoBepaTb Ha null (B
cnyyae AL-IV - Ha NONE, Ho B /iwboM ciydae - He TpebyeTcs). KoMmnuasTop cam
BbINOJIHUT Heobxoaumble NpoOBepKM, M B C/Ayyae, ecanm o0b6bekT sABnseTca NONE, TO
obpaueHune K ero nonsm/meTonam He npueeaeT K NCKJII0YEeHMI0/NafeHWI0
NPUIOXEHUS/CUHEMY 3KpaHy CMepTM. UYTO nNpou3onaeT? Yawe BCero, HUYEro He
npousonpeT. ByAeT BO3BpaWeHO 3HayeHWe NONE Ans MeToAOoB/(YHKUMIA, BO3BpaaWmx
06beKT, M anA obbekTOB-NONEeN. A Ans yucen/cTpok/nepeyncinedmn byaet Bo3BpauweH 0.

Takum obpasom, npoBepka Ha NULL (B Hawem cnyyae - NONE) 4acTo oOKa3biBaeTcs
M36bITOYHOM, T.K. nonsa NONE-obbekTa CywecTBYyWT ¢M3MYECKM, HO coaepxaT NONE-
3HayeHus. CnejoBaTeNbHO, BMECTO MPOBEPKMU
CASE sender.{Paint_table}!=NONE

g& sender.{Paint_table}.Count > 0

MOXHO BbIMOSIHUTbL MPOBEPKY
CASE sender.{Paint_table}.Count > 0 ?
, YTO HamHoro uuTabenbHee.

BaM Tak xe He Tpebyerca 3aboTUTbCA O JeNeHWM Ha HOMb, WIM BbIYUCTEHUU
onepauuin c onepaHaom NaN. bByaeT BO3BpalleHO 3HayeHuMe NaN. [MajeHue NpuioXeHus B
3TOM Cnyyae He npeaycmMaTpuBaeTcs. EC/AM NOJSydYeHHOE 3HauyeHWe BacC He ycTpausaerT,
Bbl MOXETe HalnTW MNPUYUHY Heyaadnm, U WUCNpaBUTb ee. BO3MOXHO, peyb WAET O TOM
camMoM JefleHuM Ha Honb, wam 06 obpameHunm K MaTeMaTUYeCcKoW  QYHKUMM C
HeJOoNyCTUMBIMM MapaMeTpamuM. HO 3TO TOYHO He MNpuyYMHa MajaTh A BCErO MNPUIOXEHUS.

d. Oneparopsl LIKE

BaM He TpebyeTcsA MOCTOSAHHO BHIMONHATbL PehaKTOPUHI MPU HAMUCAHUWM KOoAa, TONbKO
ANA TOro, 4YTobbl MOBTOPHO MCMONb30BaTb YXe HANUCaHHbIA Bblle KYCOK Koja. To ecCTb,
Ja, ero MOXHO OQOPMUTbL KaK OTAENbHO CTOAWylw GOYHKUMIO, NpuAymMaTb AN Hee wuwms,
0hOpMUTb 3arosoBOK, NpUAYMaTb, KakK nepejaBaTb el napamMeTpsl, M BCe 3TO - YTObbI
OAVMH-JABA pa3a MWCNonAb30BaTb TMOBTOPHO. A MOXHO MNPOCTO OFPaHUYUTb MNOBTOPHO
mcnonb3yembii Kog "ckobkamm"

——————————————— ' He XxoueTcsa nepenuchiBaTb ', REUSED

M panee B Koje 06paTUTbCA K 3TOMY (parMeHTy:
LIKE.......... ' He xo4yeTcs nepenuceiBaTb '
3TO KaK 6bl Makpoc (Y4TO 6bnO 6bl OYEeHb MAOXO - CM. Ha C/C++ C MUX MaKpocamu) ,

HO 6e3 BO3MOXHOCTW BJIOXEHHOrO Bbl30Ba Apyrux onepatopoB LIKE, wiauM BbiXxoda 3a
npepensl TekKylero Knacca.

e. Odopmiaenue 0JJ0OYHBLIX ONIEPATOPOB

B A3blke AL-IV HeT ckobok begin/end wnu {...}. Bam He npuaeTcs TpaTuTb napy
JIMWIHMX CTPOK KOAA HA 3TO OGhopMmiaeHMe BOXeHHbIX 670koB (y Bac MNOABUTCA BpeMs Ha
TOo, u4Tobbl MpuAyMaTb, KakK YNOXKMTbCA B [ONYCTWUMblE TPU YPOBHA  BJIOXEHHOCTWU
onepaTopoB FOR/CASE). Koj CTAHOBUTCS NpakTUYECKM TAKWUM X€ KpaTKuMm, Kak B Python
(Ho B cnyvae, ecanm y Bac cobbiwTca Beayume npobensi/Tabynsauum, kKoa He byaeT
MUCrnopyeH - BJIOKEHHOCTb 6/10KOB onpeaenseTcs 3asepuwawwmMm 670kuM cumsosiom ;'

Mp“ nepeHoCe Ha HOBYW CTPOKY He WCMNONb3YKWTCH ChneuuanbHble  CUMBOJbI,

3acopsAwlme TeKCT - [AOCTAaTOYHO cobnwcTu napy npocTeix npasun (  3aBepunTb
npeabiayuyiw CTPOKY 3anAaToil, OTKpbiBawwend ckobkon '(', '[', wAM HavaTb CTpPOKYy
NPOAO/IXEeHUA C MNOCNeAOBaTeNbHOCTU CUMBONIOB, KOTOPble HE MOryT HayMHaTbh HOBbLIU
onepaTop. Hanpumep, HayaTb C KaBbIMKM WAM 3Haka onepaumn '+', '-', '&&" n T.n.).

f. Jlekaapanusi JOKaJbHBIX IEPEMEHHbBIX

B AL-IV J/loKanbHas nepeMeHHas J[AeKnapupyeTtcs B TOM MecTe, rJe OHa BnepBble
HyxHa (Hanpumep, nonydyaeT nepBoe 3HayeHue). U (3TO BaxXHO, WU 3TO AENCTBUTENbHO
oTnAnyaeTcs OT OONbWMHCTBA  ApYruX A3bIKOB) AeWCTBYeT JO0 KOHua (QyHKuuM.
®aKTUYeCKN, 3TO O3HaYyaeT, YTO JIOKaJibHble MepeMeHHble 6bIM 0b6bABNEHb KaK 6bl B
camoM Havane @QyHKUMM, U NPOUMHULMANMBUPOBAHLI 3HAYeHMeM no ymondyaHuw (Hynem,
nycTom CTpoKoh, obbekToM NONE, a B Cjlydae JAMHAMMYECKOro MaccuMBa W3HaAYasibHO
nycTel) . EC/AM MOAYyYUTCA TakK, 4YTO KOA He Bowen B Ty BeTKY, B KOTOPOM Bbl
NleKnapupoBannM 3TY MepeMeHHYWw, OHAa BCe pPaBHO SABASETCA [AEKNapuPOBAHHON U uMeeT
3Ha4YeHne No YMONYaHWUI0.

3TO MOXeT BbIr1AAeTb CTPAHHO MO CpaBHEHW0 C 6GONbWMHCTBOM APYrUX A3bIKOB
nporpaMmMMpoBaHua. HO B peanbHOCTM, He wumeeT (MOYTM) HUKAKMX HEAOCTATKOB, MU
No3BONISeT AOMOJHUTENbHO COKPaTUTb KOA. Hanpumep:

CASE x?

[0]:... some code here

[1]: BoOL res|ult_has_1=TRUE
... some code here

[2]:... some code here
[3]:... some code here;
[10]: res=TRUE
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... some code here

CASE res?
<< "We have 1 in the number !!!"#NL;
(HepocTaToKk, Ha caMoM Jefle, eCTb: eC/AW Bbl JeKJapypyeTe nepBbid  pas
HAKOMUTENbHYK MepeMeHHYyKw/MacCMB M T.M. - BO BJIOKEHHOM UMK/IE, M He ovyuwaeTcs ee
O TMNOBTOPHOro BXOJ4a B 3TOT UWKJ, TO HAKOMJIEHME TPOAOIKUTCA - HO 3TOT KOCSHK

byneT NONHOCTbW HA Bac, W3BWHUTE, XOTA WU CJIOMAeT TONbKO BalW aJropuTM, HO He
CTaHeT POHATb BCH Nporpammy) .

g. ABTOMAaTHYECKO€E 0CB000:KIeHN e 00beKTHBIX IepeMEeHHbBIX

Ja, Ans O6ONbWMHCTBA COBPEMEHHBIX A3LIKOB 3TO JABHO He HOBOCTb. HO ecTb
OT/IMuMA: nporpaMme Ha A3blke AL-IV He TpebyeTca cbopumk mMycopa. 3TO, Kak
MWUHUMYM, MO3BONSET KOMNWIUPOBATb KOA JANA  A3bIKOB/CUCTEM, B  KOTOPbIX HeT
aBTOMAaTUYECKOro O0CBObGOXAeHWS Ob6bLEKTOB Mpu O6HYyNeHUM CcyeTyMKa MCNoSb30BaHUA
(Hanpumep, Delphi 32/ Free Pascal). WU npM 3TOM COXPaHATb CBOWCTBO
aBTOMATUYECKOr0 OCBODOXAEHUS PECYPCOB MPU MCYEPNaHUU CCbIIOK Ha HUX.

ONnA  KpaTKOCTM Koja 3TO O3HayaeT OTCYTCTBME  JAOMOSHUTENbHOrO  KOAQ,
3aHUMawwerocs BbLICBOOOXAEHMEM MEpPEeMEeHHOM MO OKOHYaHUM ee ucnosb3oBaHus. (Mpuyem,
ecnm B TOM xe C# peKkOMeHAyeTCs Bbi3biBaTb Dispose ANns Tex xe 6UTManoB unu
MemoryStream, TO Ans AL-IV 3TOT Dispose Bbi3biIBa€TCA aBTOMAaTUYECKU, Npu
3aBeplWeHnn CyLeCTBOBAHUSA COOTBETCTBYHUMX 3K3EMMIAPOB 3TUX KIACCOB).

BBejeHune
¢ BaxHble ceMaHTu4yeckue ocobeHHOCTHU:
e BaxHble CUHTaKcuyeckume ocobeHHocTU:
e B AA3blKE OTCYTCTBYWT:

e« I. 1. éopMaTUpPOBAHUE ONEpaTOpOB
o I. 1. a. OAMH onepaTop - OJHA CTpOKa
o I. 1. b. BnoyHble onepaTopbl
o I. 1. c. KOMMeHTapumu

o I. 1. d. PermcTpo3aBUCMMOCTb ANd MAEHTUPUKATOPOB

cI. 1. e. UMEHOBaHUE
o I. 1. f. MoandukaTopsl
e I. 2. OnepaTop NpUcCBauBaHUA
o I. 2. a. MpoCToi onepaTop NpUCBAUBAHUSA

o I. 2. b. OnepaTopsl npucBauBauus B KoMbuHauuu ¢ _apudmeTnyeckoii, N

OrMYecKOW WNW NopaspafHOW NOrMYEeCcKOoW onepauuen

o I. 2. C. OnepaTopbl OTNPAaBKWU JAaHHbIX

o I. 2. d. OnepaTopbl NOBTOPHOIO npucBanmBaHWMA U _OTNPaBKU JAaHHbIX
e I. 3. BbipaxeHus

o I. 3. a. OnepauuMM NpPOBEPKU HANUYUA a/1eMeHTa
e I. 4. MNpoyune NpOCTble OMNepaTopbl
e I. 5. YC/NOBHbIA onepaTop CASE
o I. 6. OnepaTopbl umkna FOR

©I. 6. a. O BO3MOXHOCTW NPUCBAMBAHWUA 3HAYEHUWA NepeMeHHbLIM UuKNa:
e« I. 7. BNokK onepaTtopoB PUSH
« I. 8. Bnok onepaTtopoB DEBUG
e« I. 9. Bnok onepaTtopoB SILENT
« I. 10. onepaTtop LIKE
« I. 11. onepatop REVERT

e IT. 1. NpOCTble TUMbl AAHHBIX

o IT. 1. a. BCTpPOEHHble NPOCTble TUMNbl AAaHHbIX
o II. 1. b. 3anucb KOHCTAHT 6a30BbIX TUMNOB AAHHbLIX

o II. 1. c. Nepeyucnenus
e IT. 2. MepeMeHHble, MACCUBbI
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o

o

IT. 2. a. Jleknapauus nepemeHHbIX

IT. 2. b. MoaudukaTopsl nonei

II. 2. c. Jlekllapauuss MMEHOBAHHbIX KOHCTAHT
II. 2. d. Jeknapauus MaccCUBOB
II. 2. e. KOHCTPYKTOp MaccumBa

II. 2. f. Ucnonb3oBaHWe MacCcUBOB

e IT. 3. ®YHKUUU

o IITI.

o IITI.

o

o

o

ITI. 3. a. 3arosoBOK GYHKLUMU

II. 3. b. Teno dyHkuum
IT. 3. c. Bbi30B ()yHKUMM

Knacchbl

IITI. 1. a. Jeksiapaums kjaacca
III. 1. b. MoamdukaTopbl Kjacca

ITI. 1. c. CeKuus uMmnopTa

IIT. 1. d. HacnepoBaHue

III. 1. e. O6bekTbl. CunbHble U cnabbie CCbUIKM
ITI. 1. f. nonsa

ITT. 1. g. MeTozhl

2. PaboTa C obbekTamu KNaccoB

o

III. 2. a. OnepaTop co3AaHUA 3K3eMmnasapa

« ITT. 3. [ipyrue onepaTtopbl YpPOBHSl Knacca
e ITT. 4. 3aBepuweHue kaacca. UCToOpuUs W3MeHEHUW. MaccuB DATA[].

o IV. 1. Jleknapauus CTPYKTYp
e IV. 2. PaboTa CO CTPYKTYypamu
e IV. 3. O peanusaumm CTPYKTYP B KOHEYHOW Mporpamme

e V. 1. OCHOBHble NOJIOXEHUSA

° V.

2.

CUHTAKCHUC

e VI. 1. KoaupoBaHue SQL 3anpocoB

e VI. 2. CTpyKTypa Tabnuu BA, onepaTop TABLE

e VI. 3. SQL- NojobHbli CUHTAKCUC

* VI. 4. BbiNnosHeHUWe 3anpocoB INSERT, UPDATE, DELETE
e VI. 5. NonyyeHue pe3ynbTaToB SELECT

e VI. 6. TpaH3aKuuu

e VI. 7. CMHTAKCUYeCKUe Auarpammbl

e VIT. 1. JioKanu3auma CTPOKOBLIX pecypcoB
o VIT. 2. JioKanu3auusa KJ/YEBbIX C/IOB A3blKa

e VIT. 3. STORE - CKpbiThie napaMeTpbl

e VIT. 4. OTMeHéEHHble M YyCTapeBlMe KNacChl, CTPYKTYpbl, NepeyucsieHnsa, nons
HKLWN

e VIT. 5. OrpaHuMyeHus Ha 3HA4YeHWs napameTpoB
e VIT. 6. KOHTpO/Jb 3auUuKIUBAHUA
e VIT. 7. OnTuMusaumsa kKoaa. INLINE- BCTaBKMU

e VIT.

8. onTuMmusauma kopa. UNROLL ( packpyTka) And UMKNOB FOR

e VIT.

9. CMHTAaKCHYeCKuin caxap

e VIT. 10. KpaTkas cnpaBKa Nno "BCTpOEeHHbIM" QyHKUMAM

e VIT. 11. 0606ueHHble hYHKUUN

o VIT.

12. MeToAbl AnA WUHAeKcauuu.[] - opraHvMsaumsa MHOFOMEpPHbIX MacCUBOB

« VIT. 13. OnepaTtopsl

e VIT. 14. MHOrONOTOYHOCTb

o VIT.

15. HaTuBHble (HM3KOYpPOBHEBbIe) GYHKLUWU

Page 57 from 58

28.12.2022



e« VITI. 1. HacTosAwWaa MHOronaatTgopMeHHOCTb
e VITT. 2. HaleXHOCTb
eV IIT. 3. 3ayeM HyXeH HOBbIH CUHTaKcuUC?
o VITI. 4. rpe uukn "while" ?
e VIII. 5. 3ayeM HyXeH HOBb1 cnocob ynpaesieHUs namaTbio?
e VITI. 6. 3a4yeM BCTpPOEHHAasA NojjepXKa onepaTopoB SQL?
e VIII. 7. MNo4YeMy HeT BO3MOXHOCTWU yNpaBfiiTb pPa3pAAHOCTbI MepeMeHHbIX?
o VITI. 8. Fae TuN AaHHbIX CHAR?
e VITI. 9. No4yeMy HeT yKasaTesehd Ha CTPYKTYpbi?
e VITI. 10. KpaTKOCTb KOAa
°© a. KpaTkue uUMeHa
o b. MNpedUKCHbIN BbI3OB GYHKLUWIA
o C. YpaneHue n36bITOYHbLIX NPOBEPOK
o d. oOnepaTtopbl LIKE
o @. OdopMmneHue 6n0YHLIX OnepaTopoB
o f. Jeknapauus NOKanbHHIX MepemeHHbIX
° d. ABTOMaTUYeckoe ocBoboxaeHne 06BLEKTHbIX NepeMeHHbIX
cojpepxaHue
B Hauaiio
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