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1. HazHaueHnue

SI3b1K TporpaMmupoBanus TpuBHIIbL pa3paboTaH B paMKax paboThl Ha CEMEHCTBOM sI3bI-
KOB TIporpaMMmupoBanust SI3bku BeixogHoro nHs (SIB/I) npoexta MHTEeHCHBHOE TIPO-
IrpaMMHPOBaHHUS.

TpuBuib SBISETCS NMpPENBAPUTEIBHBIM S3bIKOM ceMelicTBa SIBJI, npennasHaueH-
HBIM JUI pealln3alii KOMIIMIATOPOB M KOCHCTEMBI CIEAYIOIINX S3bIKOB CEMENCTBA.
B pamkax knaccuuKaiyu si3bIKOB, IIPUHATOM B NPOeKTe MHTEHCHBHOE MPOTrpaMMHu-
poBaHus, ATO A3bIK L2.

OCHOBHBIMH TPEOOBAHUSIMH K S3bIKY OBUIN ITOCTABIICHBI:

* S3BIK JIOJDKEH OBITh MUHMMAJILHO JOCTAaTOYHBIM, TO €CTh B HETO JIOJDKHBI OBITH
BKJIFOYEHBI TOJIBKO T€ THITBI M KOHCTPYKIHH, KOTOPbIE HEOOXOAUMBI IUISl Pealu-
3allUU KOMITWIIATOPOB

* SI3BIK JIOJDKEH OBITH COBPEMEHHBIM C TOUKH 3pEHHS] Habopa KOHCTPYKIIHI

* SI3BIK JIOJDKEH TOJICPXKHMBATh HAJEKHOE IPOrpaMMHUPOBAHNE (aBTOMATHYECKOE
yIpaBJIeHUE MaMAThIO, OTCYTCTBHE HEOIPEIECIICHHOTO TOBEAEHHE, 0€30MIaCHOCTh
yKa3zareield, MUHUMH3alns HEIBHBIX KOHCTPYKITHH)

* S3BIK JOJDKEH 00€CTIeUnBaTh JIETKOCTh YTSHHsI 1 ToHnMaHus (readability) u srer-
KOCTB pa3paboTKu

¢ KaK CJICICTBHE: SA3BIK JOJIXKCH OBITH PYCCKOA3BIYHBIM. JIekcrka ¥ CHHTAKCHC SI3bI-
Ka JOJKHBI MUHUMH3UPOBATH NEPEKIIIOUCHUC HA JIATUHUILY U 06paTHO B ITponec-
ce pa3paboTKH MporpamMmm

Ha3zBaHue s3bIKa MPOMCXOIUT OT CIIOBA "TPUBHUATBHBIN YTO O3HAYACT, YTO MPH pas-
paboTKe sI3bIKa MPAKTHYESCKU BE3/1€ HCIOIB30BAUCH PEIICHUS, IIPOBEPEHHBIC B IPYTUX
COBPEMEHHBIX SI3bIKaX [MPOrPAMMHUPOBAHHS, B IIEPBYIO O4EPEb " TOHOpaMU' SIBISIFOTCS
Go, Swift, Kotlin u Oberon.

B utore pa3paboTKu, HECMOTPsI Ha IIEPBOOUYCPEAHYIO HAPABICHHOCTh Ha pa3pa-
00TKY KOMITWJISITOPOB, TPUBHIIB SIBISIETCS SI3BIKOM [IPOTPaMMHUPOBAHKS O0IIET0o Ha3Ha-
YEHUs, IPUTOIHBIM JIJIS PEIICHUS IUPOKOTO KpyTa 3a/ad.

[onmyunBmmiics A3bIK (M 3KOCHCTEMa) 00Ja1aeT CYIIeCTBEHHBIME JOCTONHCTBAMHU
JUUISL UICTIOJIB30BAHMS B Ka9€CTBE TOJMIOHA JUISi OOYYEeHHS CTYICHTOB pa3paboTKe KOM-
MUIATOPOB, OMOJIMOTEK, AITOPUTMOB ONTHMH3AIMU U TaK Jajiee, B MEPBYIO O4epeIhb
9TO:!

* IIpocToTa s3bIKa
» CoBpeMeHHBIH BUJ 1 HA0Op KOHCTPYKIMH SI3bIKa
* IIpocrora koMnuiIsATOpa

hd OTKpI)ITaSI JIMICH3UA


http://алексейнедоря.рф/?p=419
http://digital-economy.ru/stati/интенсивное-программирование
http://digital-economy.ru/stati/интенсивное-программирование
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2. O030p sA3bIKA

TpuBHIIB - 3TO MOAYJBHBIN SA3BIK C SIBHBIM 3KCIIOPTOM M UMIIOPTOM, aBTOMAaTHYECKUM
yIpaBJIeHUEM MTaMSAThIO (cOopka Mycopa), ¢ moiepxkoi OOIT.

[Tporpamma Ha s3bike TPUBHIL COCTOUT M3 MOIYJNEH (SAMHHIl KOMIMIISIINM), UC-
XOIHBIN TEKCT KaXIOTO MOZYIIS PACTIONIOKEH B OHOM MJIM HECKOIBKNX HCXOMHBIX (haii-
JIOB.

IIpumep nporpaMmsl:

MOIYJb X
vmnopT "crn/BHBOI"

BXOmO {
BuBOLO.d ("MpuseT!\n")

st onucanus si3bika ucnionb3yercsi EBNF B popmare, 6nuszkom k popmary ANTLRA.
Orneparnuu:
() | rpynmupoBka
X* | moBropenwue 0 u Oonee pa3
X+ | moBropenue 1 u 6onee paz
X? | ommmonanpHOCTh X (0 mutn 1 pas)
XY | XumY

IIpumep:

Cnucok-omnepatopoB: Onepatop (Paspmenuresns OnepaTop) *




3. Jlekcuka

HcxomHbli TEKCT €CTh MOCIS0BATEIBHOCTD JIekceM: uaeHTudukatopos (§3.3), kito-
4eBbIX cJI0B (§3.4), 3HaKOB onepanuii u 3HaKoB npenuHanus (§3.5), aurepanos (§3.6,
§3.7, §3.8, §3.9) u monudukaropos (§3.10). Kaxnas iekcema COCTOHUT U3 TOCIEI0Ba-
tenpHOCTH Unicode cumBooB (unicode code point) B kogupoBke UTF-8.

IIpo6ensr (U+0020), cumBoist Tadyisiuu (U+0009) 1 ciMBOITBI 3aBEPIIISHUS CTPO-
ku (U+000D, U+000A) pa3aenstoT JEKCeMbl, U, HITHOPUPYIOTCS, KPOME CIEAYIONINX
ClTy4aes:

* CUMBOJIBI 3aBEPUICHUS CTPOK MOT'YT UCIIONIB30BaThCS KK Pa3/eINTEN CHHTaK-
CHYECKHMX KOHCTPYKIMH (§3.2).

* [IpoOenbl SBISFOTCS 3HAYANIUMH CHMBOJIAMH B UICHTH(HUKATOPAX, COCTOSIINX
13 HECKOJIBKHX CITOB (§3.3).

* [IpoGenbl ABIAIOTCS 3HAYALIMMH B CTPOKOBBIX M CHMBOJIBHBIX JiuTepanax (§3.3).

Heckonpko paS}.‘ICHI/ITCHCﬁ TPAKTYIOTCH, KaK OAWH.

VcxomHBI TEKCT MOXKET cofepkaTs koumenmapuu (§3.1).

3.1. Kommentapuu
Ectp nBe hopMBI KOMMEHTapHEB:

* CTpouHBIif KOMMEHTAPU HAYMHACTCSI C TIOCICAOBATEIEHOCTHA CUMBOJIOB '//' 11 3a-
KaHYUBACTCSI B KOHIIE CTPOKH.

* B0ouHBIi KOMMEHTapHl HAYMHAETCSI C ITOCIIE0BATEIIEHOCTH CUMBOJIOB '/*' 11 3a-
KaHYUBAETCsI TTOCIISA0BATEILHOCTHIO CHMBOJIOB '*/'. BiiouHBIE KOMMEHTApUH MO-
I'YT OBITH BIIOYKCHHBIE.

KoMmMeHTapum
'//"' (5060 CUMMBOJI, KPOME BaBepllieHUs CTPOKM) *
|/ (5060 cuMBOJI) * '* /!

3.2. Pa3gesnTesiM CHHTAKCHYECKHX KOHCTPYKIUH

Hexoropble cHHTaKcHYECKHUE MTPaBIIa HCIIONB3YIOT HeTepMHUHANI Pazoenument JUTs pas-
JIETICHUS IBYX TTOAPSA UAYIIUX CHHTAKCHIECKUX KOHCTPYKIUH, HaIpUMeEp:

Cnucok-onepatroposB: Onepatop (Pazmenmurenbs Onepatop) *

B kauectBe pasacauTesa MOKET UCIIOJIB30BATHLCA CUMBOJI ’;’ WJIA CUMBOIJI 3aBepIie-
HUS CTPOKH.

Pazpemurens: ';' | CHMMBOJI-3aBEepPULIEHUA-CTPOKM
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B cTpoke 1 onepaTtopsl pazaeneHbl CUMBOJIOM ';', a oriepaTop B CTPOKE 2 OTAENIEH OT
OTIEPaTOpPOB CTPOKH | CHMBOJIOM 3aBEPIICHHUS CTPOKH.
Omubka KOMITUJISILIVY - HET Pa3aeTuTeNs:

a =16 :=2

3.3. Unentudukaropnbl

W aeHTU(HUKATOP - 3TO HOCIEA0BATEIBHOCTD (106, Pa3AeICHHBIX TPOOEIaMU UK CHM-
BoJlamH Jieuc '-' ¢ ONMIMOHAIBHO 3aBEPIIAONINM 3HAKOM MPCIUHAHHMS

Kaxxnoe cnoBo cocrout u3 byxe u L{ughp, n naunnaercs ¢ byksol. bykBoii cunraercs
mo60i#t Unicode cHMBOII, UMEIOIIUH TIpHU3HAK Letfer, U, OMOTHATEIIEHO, CHMBOIBI 'No'
n'".

NnentupmkaTop: Cmoso ((' ' | '-') CinoBO)* BHaK-NPEeNMHAHUA?
Cnoro: Bykea (Bykea | Lubdpa) *

Bykea: Unicode-letter | ' ' | "N’

Ouopa: '0"' .. '9"

BHak-npenmuHasug: '?' | 1!

[Tpumeps! naeHTHHUKATOPOB:

bykBa
Oykpa-unmn-umudpa
Ne—cumMBOIIa
Indpa?

[lopa MNaHMKOBATH !

3.4. KiaroueBbie cji0Ba

CJ'IG,I[yIOH.II/IG KJIFOYEBBIC CJIOBA 3apE€3€PBHUPOBAHBI U HC MOTYT OBITH HCIIOJIBb30BaHbl, KaK

HUICHTU(QHUKATOPHI:
aBapus HWHade MO ToKa ¢bH
BEPHYTH HUMIIOPT MOZYJIb npepBarb
BXOJ] KJiacc HaJo MyCTh
eciu Korza HacTpoiika TIo3X%e
ecTh KOHCT OCTOPOXKHO THI

3.5. 3naku onepanuii U 3HAKH NPeNMHAHUSA

Cﬂeuyfomne IoCJIC€A0BATCIIbHOCTU CUMBOJIOB 0003HaYa0T 3HAKH onepaunﬁ U 3HAKHU
MMpenrHaHUA:

+ - * / %
&

= # < <= > >=



3.6. IlesounciieHHbIE JTUTEPAJIBI

HesoumciieHHBM—nuTepan: udpa+ | 'Ox' ubpalb+
Ouopal6: '0'..'9" | 'a'..'f£' | 'A'..'F!

3.7. BemecTBeHHBIE JUTEPAJIbI

B Tekylueii peanusanun ecth TOIBKO 0Ha (hopMa 3aMUCH BEIECTBEHHBIX JIMTEPAIIOB,
0€3 DKCITOHEHTEL.

BemecTeennsm-aurepas: Ludppa+ '.' Huppa*

3.8. CTpoxoBble JJUTEPAIbI

CTpOKOBbIﬁ JIATEPAJI - 3TO IMOCICA0OBATCIbHOCTE CHUMBOJIOB, 3aKIIIOYCHHBIC B JIBOMHBIC
KaBbIYKH. CTpOKOBBIﬁ JINTEPAT MOXKET COACPKATH CUMBOJIbI, 3aKOAUPOBAHHBIC C TIOMO-
IIBIO €sCape-NoCjICA0BATCIbHOCTH, KOTOpAasd HAYNMHACTCA C CUMBOJIA "\,

CTPOKOBBII-JIMTEPAJ

(~("™" | "\\" | '\n" | "\r'" | '"\t') | Escape)*

Escape
|\\l
( 'u' Indpal6 Iudpal6 LUudpalé Lmdpal6
lnl ‘ lrl | ltl

3.9. CuMBoOJIbHBIE JIUTEPAJIbI

CuMBOJBHBIH JTUTEpa 3a1aet 3Hauenne st Unicode code point, - 310 ocienosares-
HOCTb CHMBOJIOB, 3aKJIFOUEHHBIE B IBOMHBIE KaBbIYKH. OH 3aIIUCHIBAETCSA KaK OJUH WU
HECKOJIBKO CHMMBOJIOB, 3aKJIIOYEHHBIX B OJMHAPHBIE KaBbIYKH. CHMBOJIBHBIN JIHTEPAI
MOKET OBITh 3aKOJUPOBAH C MOMOIIBIO €Scape-MoCiIea0BaTeIbHOCTH, KOTOpas HadM-
HaeTcs ¢ cuMBoja '\ ',

CYIMBOJIb HEIM ~JIMTEPaJI
mrrmnw



~ (e AN\ | '"\n' | "\r' | '\t') | escape_value)

mrn

3.10. Moauduxaropsl

Monudukaropbl UCIIOIB3YTCSl B HCXOIHOM TEKCTE, YTOObI BHECTH U3MEHEHHUE B B CE-
MaHTHUKY H/WJIM CHHTAKCHC KOHCTPYKLMH SI3bIKA, CM., Harpumep, §4.11.3.

Momnudmkarop: '@' BykBat Cnmcox-aTpubyToOB?
Cnucox-arpudyrtos: '(' (Arpudyr (',' ArpmbyT)*)? ')'
ArpudbyT: CrpokoBbMi-JuTepal ': 'CTPOKOBHM-JIUTEPAJI

@erem ("mma" :"print string")




4. Onucanus 1 00,1aCTH AeliCTBUA

Kaxnpiii uaeHTH(UKATOP, BCTPEUAIOIIUIACS B IPOrpaMMe, JTOJDKSH OBITh OMHUCAH, ec-
JIY TOJIBKO 3TO HE MpeonpeeicHHbIN uneHTudukarop (§4.2). Unenrudukarop Moxer
OBITH OITMCaH KaK TUII, KOHCTAaHTA, IepeMEeHHAs, (DYHKIUS WIH METOJ, a TaK JKe KakK Ia-
paMmeTp B cUTHaType (pyHKIIMU MM METO/Ia, M KaK IOoJIe B THIIE KJlacca.

OnmcaHue
OnmMcaHue-TUIIOB
OnMcaHMe-KOHCTAaHT

Onucanme-OyHKUMM

|
| OnmcaHMe-NIepeMeHHBIX
|
| OnmcaHme-MeTOIa

4.1. O0aacTu 1ecTBUA

OnucaHHbId UICHTU(PHUKATOP MCIONIB3YETCS IS CCBIIKM Ha CBS3aHHBIN OOBEKT, B TEX
YACTSAX MPOrPaMMbI, KOTOPBIE MONAIAI0T B 00acmb delicmeus onucanust. nentudu-
Karop He MoeT 0003Ha4yaTh Oojee OMHOrO0 0ObEKTa B MpEAeNiaxX 3aJdaHHOM 0bnacTu
neticteust. OONAcTs NEHCTBHS MOXET CONEpsKaTh BHYTPH ceOs Ipyrue o0aacTu Iei-
CTBUSI, B KOTOPBIX HACHTH(MUKATOP MOKET OBITH TIEPEOTIPEICIICH.

O6nacTh AeHCTBUS, KOTOPas CONEPIKUT B ce0e BCe UCXOHBIE TEKCTHI Ha s3bIKe TpH-
BUJIb HAa3bIBAETCS YHUBEPCYM.

OOGnactv 1eHCTBHS:

» OOnacTpio AEHCTBUS NPENONPEAEICHHOrO HASHTH(UKATOPA SBIIETCS YHUBEP-
cyM

* OOnacTpio IeicTBUA WAECHTU(HUKATOpPA, OMIMCAHHOTO HA BEPXHEM YpOBHE (BHE
KaKOU-TM00 QYHKIINHN), SIBISIETCS BECh MOIYIb (§8).

» OOnacTplo efcTBHS NASHTU(HHKATOPA MIMIIOPTHPYEMOTO MOJYJIS SIBIISIETCS paiiin
(dacTp MonyIIs), comeprkariero uMmopr (§8.2).

» OOnacTblo IeHicTBHS HICHTU(PHKATOPa, 0003HAYAIOIIET0 TapaMeTp QpyHKIUH, SIB-
nsiercs Teno ¢pyHkuun (§4.11).

» OOnacThlo eHCTBHS NICHTU(PHUKATOPA, ONICaHHOTO B Tese pyHKuuu (§4.11) nim
tene Bxona (§8.3), spnsercs gacts O10xa (§6.1), B KOTOPOM OMMUCAaH WACHTU(H-
KaTop, OT TOYKU 3aBEPILCHUS OMMUCAHUS U JI0 3aBEPILCHUS ITOTO OIOKA.

B omucanum BEpXHETO YPOBHS 33 HACHTH()UKATOPOM MOXKET CIIEOBATh MPH3HAK
9KCTIopTa ' * ', yKa3bIBAIOIIHA, YTO UACHTU(DHUKATOP IKCHOPMUPOBAH U MOXKET UCIIONb-
30BaThCs B IPYTOM MOAYIE, umMnopmupyioujem NaHubii (§8.2).

HpaBI/IHO JUTA OMMIIUOHAJIBHO SKCIIOPTUPOBAHHOI'O I/I,HGHTI/I(l)I/IKaTOpaZ

NneHnT-on: MnentudmukaTop '*'?

4.2. IlpenonpeneneHHbie HACHTH(PUKATOPBI

Cremyrorie HACHTU(PUKATOPHI HEIBHO ONMMCAHBI B 00IaCTH ASHCTBUS YHusepcym.
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Tumer (§4.3)
BanT len64 Cinoro64 Bemb64 Jlor CumBos CTpoka
Koncrantsl Tuna Jlor (§4.3):
JIOXb MCTHHA
Jlurepan nullable (§4.10):
nycTo
Crangaprasie Qyakmmn (§7.1):
IJIMHA Ter HeuTo

Kpowme Toro, 15t BEKTOPHBIX THIIOB OIIpe/iesieH Habop BCTPOSHHBIX MeTOAOB (§7.2).

4.3. IlpenonpenesieHHbIE THIIbI

CHCHYIOHII/IC THIEI 0003HAYAIOTCS npeaonpeaciCHHbIMU I/IHCHTI/I(i)I/IKaTOpaMI/I, 3Ha4YC-
HUAMM JaHHBIX THUIIOB SABJISAKOTCA:

Tun MH0:kecTBO 3HAYeHHIi

Baiit MHOXECTBO LENBIX uncia ot 0 1o 255

Ilen64 MHOXECTBO BCEX 64-OMTHBIX 3HAKOBBIX IEJIBIX YHNCET

CnoBo64 | MHOXeCTBO BceX 64-OUTHBIX O€33HAKOBBIX LIEIBIX YUCEI

Bemi64 MHOXK€ECTBO BCeX 64-pa3psaHbIX YKCel ¢ MIaBarolel 3ansToil crannapra IEEE-754
Jlor KOHCTaHTHI JIOXb H MCTHHA

CumBon | MHOXecTBO Bcex Unicode cHMBOJIOB

Crpoka MHOYKECTBO BCEX CTPOKOBBIX JITEPAIOB

Onepauuu HajJ 3HAYSHUSAMHU STUX TUIOB onpexaeneHsl B (§5.10, §5.11).

4.4. Ykaszanue Tuna

TPUBHITE SBISIETCS SI3BIKOM CO CTATUYECKOM TUITH3AIMEH, 9TO 03HAYACT, YTO THII JIF000-
ro 00bEKTa S3bIKa SIBHO MITH HESIBHO YKa3bIBAETCS BO BpeMsi omucaHus o0bekra. Hess-
HOE yKa3aHHE THUIIa MOXKET OBITh UCIIOIF30BAHO B ONTUCAHNH KOHCTAHT (§4.5), mepemMeH-
HbIX (§4.5) u oneit kmacca (§4.9).

I[J'lﬂ SIBHOT'O YKa3aHWU TUIIA UCTIOJIB3YETCA UMA THIIA, IICPE] KOTOPBIM MOXKET CTOATH
KITIOUEBOE CIIOBO MO (mooicem Obimb).

Yxasz-Tuna: 'mM0'? MMa-Tuna
MMma-tuna: MoentupmxkaTop | VMIOPT-MOEHT
VumnopT-mneHT: MpneHTtuduxarop '.' MmeHTHduxaTop

Ecnu B kadecTBe MMEHH THUIIA UCHIONB3yeTCs Mmnopm-udenm, TO TIEPBbI HICHTH-
(ukaTop B HEM JOJDKEH 0003HAYATh UMsI UMITOpTUpOBaHHOTO Moayis (§8.2), a BTOpoit
UACHTU(HUKATOP JIOJDKEH OBITh WAEHTU(HHKATOPOM IKCIIOPTUPOBAHHOTO M3 ITOTO MO-
Iynst 00bEKTa, B JAHHOM KOHTEKCTE - HICHTU(UKATOP TUTIA.

MHoxecTBO 3HaYeHUH 00bekTa ¢ THIoM MO T coCTOMT W3 3HaYCHHs, 0003HAYCH-
HOTO TPEIONPEIEICHHBIM UACHTU(HHUKATOPOM MyCTO U 3HadeHuit Tuna T. Tun Takoro
o0BekTa HasbiBaeTcs modicem dvimsb T (§4.10).
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4.5. Onucanme KOHCTAHT

OmnucaHue KOHCTAHTHI CBSA3BIBAET I/I)IGHTI/I(I)I/IKaTOp C IOCTOSIHHBIM 3HAYE€HHEM. 3Haye-
HHE KOHCTAHTEI MOKET OBITE 3aJaHO SIBHO WJIN HEABHO, B CJIy4Yac IpynIoBOro onucanus
KOHCTAaHT.

OnmcaHMe-KOHCTaHT: 'koHCT' (KoHcTaHTa | I'pynna-KOHCTAHT)
KoncrauTa: MoenTt-on (':' Ykasz-Tuna)? '=' BropaxeHUe

Eciut TUIT KOHCTaHTBI He YKa3aH, TO OH YCTaHABIMBACTCS PABHBIM THITY BBIPAKEHHS
(§5). BripaxxeHue 11 KOHCTAHTHI JOJDKHO OBITH KOHCTaHTHBIM BEIpakeHHEM (§5.12).

KOHCT k1l: Ien6d =1 // Tun len6cd
KOHCT K2: Banr = 2 // Twun Banur
KOHCT K3 = 3 // Tun llen64d

KOHCT k4 "MlpueeT" // Tun Crpoka

prHHOBOe OIMMCAHUC KOHCTAHT IMO3BOJIACT OIMYCKAThb THUII U BBIPAXKCHUC IJI BCEX
KOHCTAHT, KpOMC HepBOfI KOHCTAHTBI B I'PYIIIC U YKa3aTb MMPU3HAK 3KCHOPT AJISI BCCX
KOHCTAHT I'PYIIIBI.

I'pynna-KOHCTAHT :
Tx 10 v(v

KoncTaura (Pazmenurenb Cilenm—-KOHCTAaHTAa) *
l)!

Cnen-xoHcTaHTa: MoeHT-on ((':' Ykasz-Tuna)? '=' BropaxeHue)?

[Ipumep rpynmoBoro skcropra:

KOHCT * (
CueTunmk = 1
v = "Baca"

HpI/IMep HCABHOTI'O 3aJlaHWA 3HAYCHUA OJIs1 KOHCTAHT!

KOHCT (
/ / onepauuu
IJIC = 1 // Tun llen64, sHaueHume = 1
MUHYC // Tun llen64, 3HaueHMe = 2
OCTATOK // Tun llen64, 3HadeHme = 3
// KJOUEBHE CJIOBa
ECiM = 21 // Tun llen64, =3HauveHue = 21
VIHAUE // Tun len64, =sHaueHue = 22
[IOKA // Tun llen64, 3HadeHue = 23
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4.6. Onucanue nepeMeHHbIX

OnucaHue nepeMeHHOM co3aeT MePEMEHHYIO, TPUBS3BbIBACT K HEH MICHTH(UKATOP U
yKa3bIBaeT €€ THI ¥ HayaJdbHOE 3HaYeHUE uepe3 Huuyuanusayuro.

OnmucaHue-IIepeMeHHOM
'nmycTs' MmenT-on (':' Ykas-Tuna)? MHMUMAIM3ALUSA
Vamumanmszaumug: (':=' | '=') ('mo3xe' | BrpaxeHue)

Ecim i mepeMeHHOH He yKa3aH, TO OH YCTaHABIMBACTCS PaBHBIM THITY BEIpaXke-
Hus (§5).

Kaxxnas nepeMenHas 1oyKHA OBITH IBHO POMHHUIIMATU3MPOBaHa. Eciiu mHUIHAIu-
3aus 3a/1aHa yepes JeKceMy '=', To 3HaYCHUE TIEPEMEHHON HE MOXKET OBITh U3MCHCHO
(nepemennas ¢ eOUHCMBEHHBIM NPUCBAUBAHUEM), €CIH KE B MHULIMAIHU3AIMN HCIIONb-
3yercs JiekceMa ':=', TO 3HauYCHHE MOXeT OBITh m3MeHeHo (§6.4, §6.5), a mepemeHHas
HA3BIBACTCS UIMEHACMOIL.

SIBHOE yKa3aHue THUMA:

nycts ul: Hen6d = 1
nycrb 12: Len6cd := 2

HesBroe YKa3aHUC TUIIA:

nycrbs 13 = 3 // HedBHOe yKasaHMue Tula
nycrs ud := 4
nIycTb MMS = VMg sa3bKa ()

KOMHHHﬂTOp BbBIZACT OH.II/I6Ky, Py MOIIBITKC U3MCHUTH 3HAYCHUC nepeMeHHoﬁ C
C€ANHCTBCHHBIM IIPUCBANBAHNEM

ul := 2
3++
Mg = "C++"

Ecnu B nHHMIManu3anuu 3agato Bwuipaosicenue, TO HayaabHbIM 3HAUYEHUE IIEPEMEH-
HOH sBNIsSIETCS 3HaY€HUE BbIpakeHUs. Eciin IIpu 3TOM TUII IEPEMEHHOH SBHO 3a7aH,
TO BBIP@XKEHHE JIOJDKHO OBITh COBMECMUMO N0 NPUC6AUEAHUIO C TUIIOM TIEPEMEHHON
(§10.2).

Bmecto BEIpaskeHHsSI MOXKET OBITh YKa3aHO KITFOYEBOE CIIOBO ITO3KE, ITO HO30HSS
unuyuanuszayus. Takas GopMa MHATHATN3AINH Pa3pelIeHa TONBKO IS IePEMEHHBIX
YPOBHS MOZYJISA, IPH 3TOM THI TaKUX MEPEMEHHBIX, TOJDKEH OBITh SBHO YKa3aH.

3HaueHne epeMeHHON ¢ MO3AHEeH MHULIMATH3AIEeH TOMKHO OBITh 33/1aHO B WHU-
nranuzanun Moyt (§8.3). Tekyias peanu3anust KOMITHIISITOpa 3alpeniaeT HO3/IHIO0
MHULUANTU3ALMIO ISl IEPEMEHHBIX ¢ €IMHCTBEHHBIM IPUCBANBaHUEM.

4.7. Onucanue THIIOB

OmnucaHue TUIA CBA3BIBACT I/I)IeHTI/I(bI/IKaTOp C HOBBIM WJIM CYIIECTBYIOINM THUIIOM.

OnmcaHme—TuIIa &
'myun' VoeHT
( Tumn-pexTOpPa

] A} ]
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| Tun-xjacca
| Yxaz-Tuna

)

Ecmu B onmcanue tuma ykasaa tun BekTopa (§4.8) mwmu T kimacca (§4.9), To co-
3/1A€TCSI HOBBIMA THI U ONIPEIEIISICTCS CTPYKTYPa JAHHBIX 3TOTO THIA, U, KaK CJICJCTBHE,
Habop onepanuil HaJ JaHHBIMU 3TOTO TUIIA.

Eciu B onucanuy THma CTOUT yka3aHue Ha Tul (§4.4), To 3TO ompeeneHue enre
OTHOTO MUMCHH JUISI yKE CYIISCTBYIOIIECTO THUIIA WITH 3aJaHIe IMEHU IS MOodicem Obimb
muna (§4.10).

Tun TexcT= []CTpoka
Tun lesn = lenocd
Tun Crpoka? = MO CTpoka

Tak kak yka3aHUE THIA HE CO3IACT HOBEIH THIIL, HCIIONH30BaHUE THITA LleJs1 U3 IpH-
Mepa UISHTHYHO HCIIOIh30BaHUIO THIA ei64.

4.8. Tun BexTOpa

Bekrop - 3T0 MpoHYyMepOoBaHHAs ITOCIICAOBATEIIBEHOCTD 3JICMEHTOB OTHOTO TUTIA, HA3bI-
BaeMasi THIIOM 3ieMeHTa. KoIuecTBO 2IeMEeHTOB Ha3bIBACTCS [UIMHOM BEKTOPA, JTHHA
HE MOXET OBbITh OTPHUIIATEIbHON. DIEMEHThI BEKTOpPA TOCTYITHBI Yepe3 OINepaluio HH-
nekcaruu (§5.4). JIns nHAEKcauy BEKTOpa UCTIONB3YIOTCS TIEJIOUNCIICHHBIE HHIEKCHI
ot 0 1o anmuna-1. BekTophl Beeraa OMHOMEPHBI, HO TUIIOM 3JIEMEHTa MOXET OBITh BEK-
TOp, TaM caMbIM ()OPMHPYSI MHOTOMEPHYIO CTPYKTYPY.

Tun-pexTopa: '['" ']' Yrasz-Tuna
Turn BanTe = []Banut
Tun MaTtpuua = [][]Bewm64

JlnHa BEKTOpa MOXKET H3MEHSITCSI BO BPEMsI BBITIOJIHEHUS, APYTUMH CIIOBAMH, BEK-
TOP - 3TO OUHAMUYECKUl Maccus. J{7s oMy deHus TEKyIel [JUTMHBI BEKTOpa UCIIONb3Y-
eTcs ctannaptHas QyHkius mmHa (§7.1.1). HaganeHoe 3HaueHWe 151 00beKTa THTIA
BEKTOp 3a/laeTcsl ¢ MOMOIIBI0 KOHCTpYKTOpa Bekropa (§5.7). Janee, niuHy Bekropa
MO’KHO TIOMEHSTB C OMOIIBIO CTaHJapTHBIX MeTOAO0B (§7.2).

[Tpumep nHUIIMATM3ANH BEKTOPA U3 TPEX AIIEMEHTOB:

nycre OGanTel = Baute[1l, 2, 3]

4.9. Tun kiaacca

Tumn xmacca - 3T0 CTPYKTypa, cocTosIas u3 nonei. C TUIOM KJlacca MOTYT OBITh CBS-
3aHbI (DYHKIIMH, Ha3bIBacMble MeToaamMu (§4.12).

OmnwcaHue Ki1acca COCTOUT U3 ONIIHOHAIBFHOTO YKa3aHusI 0a30BOT0 KJIACCa U CITUCKA
moniei. Ecim 6a30BBIN Ki1ace ykasaH, TO KJacC Haciedyem TIONS W METOIOBI 0a30BOTO
knacca (§4.9.3).
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Jlnst KaXkI0ro T0JIsl B CIIMCKE 3a/1aeTCsl MACHTH(UKATOP, THIT (IBHO HIIH HESIBHO)
1 HadaybHOE 3HaueHue. OOMacThio EHCTBUS MISHTHU(PHUKATOPOB TIOJCH SBISETCS ca-
MO OIMCaHUE Kj1acCca, HO OHU MOTYT 6I)ITI) JOCTYIHBI B ONI€pani A0CTyIa K IMOJIAM 1
MeTonam (§5.3).

Tun-xJjacca: 'kjjacc' Baszosmwmi-kjiacc? '{' Cnmcoxk-nojemn? '}'
BasoBwmmi-kjiacc: ' (' Yxaz-Ttuna ')
Cnucok-nojyier: Iloje (Paspenurenib lloje) *
Mome: UpmenT-on (':' Ykaz-Tuna)? VMHMUIMaIM3ALUMUS
Tun YesoBek = KkJjacc {
mMsa: Crpoka := ""
BOospacT: lemn6cd := 0

Ecnu Tvn o He yKa3aH, TO OH YCTaHAaBIMBACTCSl PABHBIM THITY BeIpakeHHS (§5).

4.9.1. Uuunuanu3anusa mojaen

Kaxxnoe mosie kiacca J0HKHO ObITh SBHO IIPOMHHUIIMATM3UPOBaHO. Eciin nHunnanm3a-
LUst 33/1aHa yepe3 JIeKceMy '=', TO 3HaueHHe TOJIsl He MOXKET OBITh N3MEHEHO (none ¢
EOUHCMBEHHbIM NPUCBAUBAHUEM), ECIH JKE B MHUIMAIN3AIMN UCIIONIb3YETCs JIEKCeMa
":=', T0o 3HAUEHHUE TOJIST MOXKET OBITh U3MeHeHO (§6.4, §6.5), a moJyie Ha3bIBaeTCS U3Me-
HAEMBIM.

Ecmn B nHMNManm3anuu 3anaHo Buipasicenue, TO HA9aIbHBIM 3HAUCHHE TIONS SB-
JIA€TCA 3HAYCHUE BBIPAKCHUA. Ecan IIpyU 3TOM THII MOJIA ABHO 3aJaH, TO BbBIPAKCHUC
TOJDKHO OBITH coemecmumo no npuceauganuio ¢ Tanom mois (§10.2).

BMmecTo BEIpaskeHHsI MOXKET OBITh YKa3aHO KIIFOYEBOE CIIOBO IO3KE, ITO HO30HSIS
uHuyuanuzayus. Takas popMa HHUIHAI3AMAN pa3perieHa TOIBKO IS OJICH, THII KO-
TOPBIX SBHO YKa3aH.

3Ha4yeHue TOJIs ¢ MTO3IHEeH MHUIATH3ael JOKHO OBITh 3a1aHO TPH CO3MaHUU
9K3eMILISIpa KJlacca B KOHCTPYKTOpeE dKk3eMIuisapa kiacca (§5.8).

4.9.2. JxcnopT noJiei

Ecnm tum ximacca OKCIOPTUPYETCA, €TO MOJISI MOTYT OBITH ITIOMEUYECHEI IMPU3HAKOM 3KC-
opTa, TaKue 1MoJis Ha3bIBACTCS SKCNOPMUpOEAHHbIMU NOAAMU. HOJ'IFI, KOTOPBIC HE DKC-
TIOPTUPOBAHBI, ZOCTYITHBI TOJIBKO B TOM MOAYJIE€, B KOTOPOM OITMCaH THII Kj1acca.

4.9.3. HacaenoBanue

HacnenoBanue mo3BosieT ONpeeNITh HOBBIN (pacuuupennulil) KIIacC Ha OCHOBE CYIIIe-
CTBYIOILETO (6@306020) Kiacca.

BazoBeiii knacc b, yka3aHHBIN B ONTUCAHUU Kitacca K, Ha3bIBACTCS npiMbLM 6A308bIM
xaaccom. Tak kak 5 MOXeT ObITh, B CBOIO 04Yepelb, PACIIUPEHUEM JAPYroro 6a30BOro
KJ1acca, JUisl KaKI0To KJIacca OIpe/IelieH CIIMCOK 0a30BbIX KIIACCOB, BO3MOXHO, ITYCTOH.
TepmuH 6a3zo6viil K1acc OyneT UCTIOIB30BATh I 0003HAUEHUS JTFOOOTO KJTacca U3 dTOTO
cnucka. LIukibl B crincke 6a30BBIX KJIACCOB 3aIPEICHBI.
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PaCH.II/IpeHHHﬁ KJIaCcC HaCJIEeAYyEeT MO U METOABI 0a30BOro KJIacca U MOXKET ,Z[O6aB—
JIATH HOBBIC ITOJISTI U MCTOOBI. O6paH.ICHI/IC K IIOJIAM 1 METOdaM 0a30BOr0 Kjlacca HU4YeM
HC OTIIMYACTCA OT O6paH_IeHI/I$I K TIOJISIM M METO/IaM CaMoro Kiiacca. Metomsl 0a30BOTO
KJ1acCa MOKHO MEPCONpPEACIATh, COXpaHdsd TC )K€ CaMbIC TUIIbI TapaMETpa U THUIL pE-
3yJjibTara.

4.10. MoskeTt OBITH THII

Kak npaBmuiio, COBpeMeHHbIE SI3bIKH TPOrPaMMUPOBaHHS OTPAaHUYMBAIOT paboTy CO 00b-
€KTaMH CCBUIOYHBIX (reference) TUNOB AJIsl TOTO, YTOOBI ClIeaTh SIBHBIMU BCE MECTa B
IIporpamMMe, B KOTOPBIX MOXKET BO3HUKHYTh OIINOKA MCIIO0JIb30BAHMS HYJIEBOH CCHUTKH
(null pointer exception). Tak Kak pycckasi TEPMHHOJIOTHSA B 3TOH 00JIACTH HE yCTOSIIACH,
HPUXOINUTCS 00paIlaThcs K AHIVIOA3BIYHBIM TEPMHHAM.

SI3bik TpUBHIb CllelyeT y)Ke BBIPADOTaHHOMY B COBPEMEHHBIX SI3bIKaX MPOTpam-
MHUPOBAHUIO MOJXOY (HO HE CHHTAKCHUCY):

* Ecnu B ykazanuu Trma o0beKTa HCmoyib3oBana Hotanus Mo T, tae T - 3T0 HEeKo-
TOPBIN CCHUTOYHBIN THIT, TO 3HAYEHUEM 3TOT0 00bEKTa, KpoMe 3HaYeHuH Tuna 7,
MOXeT OBITH CIIEIUabHOE 3HaYeHUE 'ycTo'. THIT TaKoro 00ObeKTa HA3BIBACTCS
moocem 6vims T.

M I/IHaqe, €CIIH KII0YEeBOE CI0BO MO OTCYTCTBYCT B YKa3aHUU THUIIA O6I>GKTa, 3Ha-
YEHHEM 3TOT0 00BEKTa MOKET OBITh TOJBKO 3HAYeHHH THIa 7.

CchUI0YHBIMH THIIAMH SBISTIOTCS. CTPOKA, THITBI BEKTOPA M TUIIBI KJIacca, K OCTalb-
HBIM THIIaM MO HE MOXKET IIPUMEHSTCSL.
s o6pexTa THIa M6 T’ OTIpeNeNieHBI CIeyONe JeHCTBH:

* IIpucBamBanme 00BEKTY 3HAUEHHS 'TIycTO' Wtk 3HaueHus Tuna T (§10.2)

+ CpaBHEHHE Ha PaBHO/HE PaBHO C 'TIyCTO' WIH C JPYTHUM OOBEKTOM THma M6 T
(§5.11.3)

* Omnepanus moaTBepkacHUs Trama '~ ' (§5.9), mo3Bomsromas mepeldT oT 3Ha4e-
HusA THIIa M6 T K 3HaYEeHUIO Thna 1’

[Ipumep yka3aHus THIIA B UCTIOJIB30BAHNSA OOBEKTA:

NycTh KJIM4YKa: MO CTpoka := IyCTO

ecam kamuka # nycrto { BuBOL.® ("%$v\n", kamuuxa’}

4.11. Onucanune pyHKIUH

Onmcanne QyHKIINHA COCTOUT U3 UASHTH(UKATOPA, CHTHATYPHI U Tena GyHKmn. Cur-
HaTypa ompernenseT GopMaIbHbIe TapaMeTPHI U THIT pe3yibTaTa (€CIIM TAKOBOI nMeeT-
cs1). OcoObIM BUAOM (YHKIIMU SBISETCS METOM, cM. §4.12.

Onucanme-oyHkuum: 'oH' VMmenT-on CurHatypa Tejo
CurHatypa: '(' Cnmcokx-napamerpoB? ')' Tun-pesyiabTaTa?
Cnucok-napaMeTpos: Ilapamerp (',' Iapamerp)* ','?
MapameTrp: MmeHTudmxaTop ':' '...'? ('*' | ¥Ykasz-Tumna)
Teno: (Bmox | MomuomxarTop) ?
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Bwmecro Tena gpyrknmnn MoxeT ctosTh Mogudukrop (§3.10) @eunew, cm. §4.11.3.
Ecnn y gynkium 3agas Tun pesynsrara, Teno (pyHKINH JOIKHO 3aBEPIIAThCs OIe-
paropamu BepHYTS (§6.11) unm aBapus (§6.12).

bu daxTopmain (u: Len6d) : Len6d {
eciim 1 <= 1 { BepHyTb 1 }
BEPHYTb 1 * dakTopmal (i — 1)

4.11.1. TTapameTpsl

dopmasbHbIe TapaMeTpsl - 3TO UACHTH(UKATOPEI, KOTOPbIe 0003HAYAIOT apeyMeHnIbl
(paxTrveckue mapamMeTpsl), yKa3aHHBIC TIPU BBI30BE QYHKIUH (§5.6).

MapameTp: MpmeHnTudbmxarop ':' '...'? ('"*' | VYkaz-Tuna)

[Nocnennuit mapamerp QYHKIMN MOKET UMETh THII C IPEPHUKCOM . . . - 3TO 8aApU-
amuenull napamemp. OyHKIMS ¢ TAKUM I1apaMETPOM MOXET OBITh BBI3BaHA C HYJIEM
i OoJiee apryMeHTOB ATt 3TOTO ITapaMeTpa. Eciu Tum BapraTHBHOTO apMeTpa yKa-
3aH Kak 7, To B Texe (PyHKIMHU TUIIOM IapamMeTpa siBisercst [ ] T.

4.11.2. TlonumopdHbIie MapaMeTphl

Ecnu BMecTO THIA mapaMerpa yka3aH CUMBOJA ' * ', TO apaMeTp Ha3bIBaeTCs IOJIH-
MOP(]HBIM. APTyMEHT, COOTBECTBYIOIINIT 3TOMY ITapaMeTpy, MOXKET OBITh BBIPAKEHH-
eM Jro0oro tuma. [y BapuaTUBHOTO MOJMMOPGHOTO HapaMeTpa KaxKIblil apryMeHT
MOXeT OBITh BBIPXEHHEM JIF000T0 THMA. [y paboThl ¢ MOIMMOP(HEIM MapaMeTpoM
ompeieNieHbI CIIeIHAIbHBIC cTaHAapTHBIE GyHKImH (§7.1.2).

e neuaTs no dopmartry (bopmatT: CTpoka, aApPLyMEHTH: ...*) {

}

4.11.3. BuemiHue pyHKUUM

OyHKIHS, B KOTOPOH BMECTO Tela CTOUT Moan(puKarop @BHew, SBISACTCS 6HeuiHell

¢@yHKyuell, TO eCTh pealIN30BaHHON KaKMM-TO BHELITHUM cIIOCO00M. ATpuOyT "uMs " Moaudukaropa

3aaCT BHCUIHCC UM (byHKIII/II/I.

bn crpoka (c: Crpoka) @sHem ("mMa":"print string")

Ecnu arpuOyT "ums'"He 3a/1aH, BHEIIHEE UM COBIIAJIAET C HACHTH(UKATOPOM (yHK-
UM
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4.12. Onucanue MeToI0B

Merton - 310 hyHKITHS, CBsI3aHHAs C TUIIOM KitaccoM. J[ist Bei3oBa MeToaa (§5.6) nomkeH
OBITh YKa3aH dK3eMILISIP 3TOTO KJIacca WK PacIIMPEHHOTO Kiacca. B onrcanue merona
KJIacC, C KOTOPBIM CBSI3aH METO]] YKa3bIBACTCSI C TIOMOIIBIO [IpugssKu.

OnmcaHue-Metrona: 'oH' Ilpueraska MoeHnT-on CurHatypa Biok
Mpueaska: ' (' UoenTudbmxkarop ':' VYkaz-Tuna ')'

[TpuBs3ka onpenenseT HASHTU(HUKATOP U THII, KOTOPBIH JOJDKEH OBITH THIIOM KJIAc-
ca. B Tene ¢pyHkumm naeHTH(GUKATOp TPUBA3KHY SBISIETCS ITAPAMETPOM YKa3aHHOTO TH-
ma.

Tun K = xjacc {}

dr (x: K) meTonm() {}

Wnentnduxarop MeTona H0DKEH OBITh YHUKAIBHBIM B KJIACCE CPEIH HACHTH(UKA-
TOPOM IOJIEH U METOJIOB.

B pacimpeHHOM Ki1acce MOXKET OBITh ONPEEIeH METOJ C TaKHM K€ HICHTH (UK~
TOPOM Kak B OJJHOM M3 0a30BBIX KJIaCCOB.

nepeonpedeneH, TO €CTh OIlEpeNieNieH Apyroi Metox . IIpu 3ToM curHarypa nepe-
OTIPEAEIEHOTO METOAA JIOJKHA COBIIAAATh C CUTHATYPOM MEPEONPEIENIEMOr0 METOa,
a IMEHHO:

* Yncno nmapaMeTpoB JOIDKHO COBIIANATh
* Tumsr napaMeTpoB AOJDKHBI OBITH SKBHBaJICHTHHI §10.1
* [Ipu3Haku BapHaTHBHOCTH U MOJIUMOP(HOCTH OIKHBI COBIAIATh

[Tpumep ommOKM pu epeoIpeesieHHH MeToa (pa3Hoe YHCIIo apaMeTpoB):

Tun K1 = kjacc (K) {}

br (x: K1) meron(c: Crpoka) {}
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S. Bbipaxkenus

BripakeHue onpeenseT BEIUUCICHUE 3HAYCHUS ITyTeM IPUMEHEHHs onepanuii k orne-
paHIaM.

BripaxeHune
YHapHOe-BHpPaxeHme
| BrlpaxeHMre BuHapHasa-onepaumus BrlpaxeHue

YHapHOE-BEHpPaXeHne
[lepBUUHOE-BHpPaXeHME
| YHapHas-onepauusa YHapHOEe-BHpPaXeHMe

5.1. IlepBuuHbIe BbIpasKeHUS

[lepBUYHBIC BEIPAYKEHUS - 3TO BBIPAXKEHUS, KOTOPHIC SBISIOTCS OMEPAHIAMU YHAPHBIX
(§5.10) u OunapHbIX (§5.11) omepanuii .

[lepBrUHOE-BHIPaXEHME

: OnepaHpn

( DocTyn

| Mupexcaumsa

| IpeobpazoBaHue

| BrIZOB
| KOHCTpyKTOpP—-BEKTOPa
| KoHCTpykTOp—-KJIacca
| MonmTBepXxIeHMEe—TUIIA
)

1

K.II0JIe

a [Ne]

daxTopua (5)

All, 2, 3]

K{mma: "Baca", BozpacT: 23}
a~

OOBEKT .BEeKTOpP [HOMepP] .MeTOox ()

5.2. Onepanasbl

OrnepaHibl - 3TO JIEMEHTapHbIE 3HAYCHHs B BhIpakeHUH. Onepanii MOXET ObITh JIH-
TepayioM, IMEHEM 00beKTa, 0003HaYaONUM KOHCTaHTY, IEPEMEHHYIO WM (YHKIIHIO,
WJIH BBIPAKCHHEM B CKOOKaX.

Onepann: Jlurepan | Mus-obOvexTa | ' (' Bopaxenue ')'
JInTtepan
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: leJIOUMCIIeHHBM—IUTepal
BemecTBeHHBM—IUTEPAJT

| CTpokoBBM-JIMTEPAJ

| CMMBOJIBHBEM-JIMTEPAJI
Mma-oObekTa: lMpoeHTudmukarTrop | VMIOPT-MIOESHT
VumnopT-mneHT: MpneHTtuduxarop '.' MmeHTmduraTop

Ecnu B kayecTBe UMEHH 00BEKTA UCTIONB3YeTCs MMnopm-udenm, TO TIEPBBIA UICH-
TU(UKATOP B HEM JOIDKCH 0003HAYaTh UMl UMIIOPTHPOBaHHOTO Moy (§8.2), a BTo-
pO# uaEeHTU(HHUKATOP MOKEH ObITh HICHTH()UKATOPOM IKCIOPTHPOBAHHOTO U3 STOTO
MOIyYIISl OOBEKTA.

Onepann Tun BeIpaxeHns
Hms oObekTa THIT 00bEKTa
Henouncnennsii-murepan | Len64
BemecTBeHHbIi-nHTEpa Bemi64

CTpOoKOBBIH-IIUTEpA Crpoxka
CHUMBOJIBHBIR-TUTEPAT CumBon
Beipakenue B ckoOKax THIT BBIPAXKEHHS

5.3. JlocTyn K moJIAM M MeTOAaM

JlocTyn IpuMeHAEeTCs K IEPBUYHOMY BBIPAKEHUIO.

Hocryn: '.' MmenTudmkaTOop

B BbIpaskeHUM UTO-TO . UMH:

®* 4TO—TO OOJKHO OBITh BBIPAXKXCHHUEM THUIIA T, rae T - 3To THM Kjacca.

* a M JOIDKHO OBITh MACHTH(UKATOPOM TTOJIS WUTH MeTonna Trra T wiu 6a30BOro
knacca I’

Tunom BBIPAXCHUA AOCTYIIA ABJIACTCS TUII ITOJIA WX METOIA.

yeJji.BO3pacT := 5

ecnu uyeji.poz’pact < 18 { ... }

5.4. Unpexcauus

WHnexcays NpuMeHsIeTCsl K IEPBUYHOMY BBIPAXKEHHIO.

Munexcauusa: '[' BropaxenHue '[!

BripaxkeHun uTo-To [MHnexkc] 0003HaYaET AIMEMEHT BEKTOPA MIIH BApHATUBHO-
TO IapaMeTpa, HHAECKC KOTOPOTO ONPEeseTCs BEIpaKeHHEM MHIEKC.

* UTO-TO OJDKHO OBITh MIECHTH()UKATOPOM, 0003HAYAIONINM BapHaTUBHBIN I1a-
pamerp
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* WM 4TO—-TO OIDKHO OBITH BEIpakeHHeM THma 7, rae 7 - 5TO THI BEKTOpa
* MHIEKC JODKEH OBITh BRIpaOKCHHUEM TUMA es164 win BaiT

Ecmm BO BPEMS UCTTOJTHEHU A MHACKC BBIXOAUT 3a 'PAaHUIBI BEKTOPA UJIK ITapaMeTpa
(ungeke < 0 | HHIEKC >= UIMHA), TPOUCXOAUT asapust (§6.12).

TuroM BeIpakeHHS UHACKCAIIUH SBIISICTCS TUIT 3JIEMEHTA BEKTOPA, €CIIH WHICKCH-
pyeTcst BEKTOP WIIM THIT BAPUATUBHOTO MapaMeTpa, €CIIH UHICKCUPYETCSl BAPUATUBHBIN
napameTp.

Tak kak wHAEKcaHs ¥ KOHCTPYKTOp BekTopa (§5.7) He Bceraa pa3imuuMbl CHHTAK-
CHYECKH, BHIOOP MEXITy HUMH HPOUCXOJHUT HA YPOBHE CEMAHTUKH, €CIIH BBIPAKEHHE
4TO-TO 0003HAYACT THUI, TO 3TO KOHCTPYKTOP BEKTOpPA, NHAYC WHIACKCAIIHS.

5.5. IlpeoOpa3oBaHue TUNIA

[Tpeobpa3oBanue THIA IPUMEHSIETCS K IEPBUYHOMY BBIPAXKEHHUIO, M IPE0OpasyerT, ec-
JIM 5TO BO3MOXKHO, 3HAUECHUE BBIPAKCHUS K YereoMy muny, yKa3aHHOMY B OIEpalin
npeoOpa3oBaHusl.

[Ilpeobpaszopanue: ' (:' 'ocrTopoxHo'? Ykaz-Ttumna ')'

Ecnu B mpeoOpa3zoBaHue eCTh KIIFOYEBOE CIOBO OCTOPOXKHO, TO 3TO HeOe30macHas
ornepanus, KoTopasi paccMarpuBaercs otaensHo (§11.1).

Yacte npeoOpazoBaHmii, HANpUMEp, IPEOOPa30BaHUS MEX/y YNCIOBBIMU TUIIAMHU
U CHMBOJIaMH, a TaK K€ CTPOKOBBIE IPEOOPa30BaHUsI MOT'YT H3MEHHUTD IPECTABICHNE
3HAYEHUsI IEPBUIHOTO BBIPAXKEHHS M ITOBJIEYB 332 COOOH 3aTpaThl Ha BHITIOHEHHUE, a TaK

xKEe aeapuﬁnoe 3aeepuienue, €CJIN BBIITOJIHUTH Hp606p330BaHI/Ie HCBO3MOXHO.
Hpeo6pa30BaHHe KJIAaCCOB UBMCHAIOT TOJIBKO THII, HO HC IPEACTABIICHNUEC 3HAYCHU .

Paspeniennsre mpeobpazoBaHusL:

Leseoii Tun | Tun BeipakeHus YcinoBue BbINOTHEHUS
Baiit Ilen64, CnoBo64, CumBoi, | 3HaYeHHWE B  JIMANA30HE
CTpOKOBBIN TUTEpaIT AJIMHBI 1 0..255
Baiit, CumBosn, CTpoKOBBIN JIU- | Bcerna
Hen64 Tepaja JUIMHBI 1
CnoBo64 3HaUCHME B  JMara3oHe
0..Max(Ilen64)
Bem64 BCera
CrioBo64 Baiit, CumBosn, CTpokoBbIf JH- | Bcerna
TepaJl AJUHBI 1
Ilen64 HE OTPUIATEIIEHOE 3HAUCHHE
Bem64 Llen64 BCerya
CumBon Baiit, CTpokoBBIi TUTEpal M- | BCerma
HBI 1
Ilen64, Cnoo64 3HAYCHWE B  JMama3oHe
Unicode cumBoia
Crpoka Cumsoi, []Cumson, [ ] Bbair BCera
[ ] ba#T Crpoka, CumBoi Bcera
[ ] CumBoiI Crpoka BCerma
Knace Knace Ot 6a3oBoro kiacca K pac-
IHPCHHOMY
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Tun BamnutTer = []Baur
nycTts Oantel = "lpuBeT" (:BaiTh)

nycTs Tpu = pi(:len6d)

5.6. BbI30B pyHKIMHU WM MeTOAA
Br130B npuMeHsieTCs K IEPBUIHOMY BEIPAKEHHUIO. JTO BRIPAKCHHE

* SBJIACTCS HACHTU(UKATOPOM CTaHAApTHOW QyHKIHH (§7.1)
* WM 0003HaYaeT GYHKIIMIO, TOTIA 3TO 861306 (DYHKYUU
* WM SIBJETCS BEIPAXKCHHUEM THUIIA KIIACC, TOTAA 3TO 661308 MEMooa

BuizoB: ' (' Cnmcoxk—-aprymeHToB? ')
CoMcok-apryMeHTOB: ApryMmeHT (',' AprymeHT)* ', '?
ApryMeHT: BripaxeHme '...'?

B BbI30BE yKa3bIBAETCS CITHUCOK apryMeHTOB. UHCIIO apryMeHTOB B CITUCKE JIOJIK-
HO OBITh PaBHO YMCITy TAPaMETPOB B CUTHATYPE QYHKIMU WK METO/IA, 38 UCKIIIOUSHNE
Cllyyasi, KOT/ia B CHTHAaType eCTh BapUaTHBHBIN apaMeTp. [yl BapuaTHBHOTO TapameT-
pa YUCIIo apryMEHTOB MOXET OBITh OT HYJIS B OoJiee.

Kaxxp1it apryMeHT B BBI30BE SABISCTCS bipadicenuem. ECiu st BApHATHBHOTO Ma-
paMeTpa 3aJaH eIUHCTBEHHbBII apryMEHT, TO MOCJIE BBIPAKEHUS MOXKET CTOSTh 3HAK
omepanuy . . ., AeNaloumi paszseprnymoe gvipaxcenue (§5.6.1).

Jlnst Bcex Apyrux apryMeHTOB, BBIPAXKEHHE JIOJDKHO OBITh COBMECMUMO O NPUCEA-
usanuio ¢ TarnoM napamerpa (§10.2).

TuroM BRIpaXCHHUS BBI30BA SBISICTCS TUII pe3yibraTa. Eciu B cCHTHATYpe (GyHKIHH
WK METOJa THIT pe3yJbTara OTCYTCTBYET, TO BBI30B HE MOXKET OBITh OMEPAHIOM ISt
000 oTepaIum.

bH O®axTopman (: Len64d): Len6d { /*remno*/ }

nycrb pes = dakTopual (5)

5.6.1. Pa3BepHyTOe BbIpaxKeHuUe

Pa36epHymoe svlpasicerHue MOXET OBITh MCITOJIL30BAHO TOJBKO KaK ApTYMCHT JJId Bapu-
ATUBHOTO MapaMeTpa U TOJIbKO, €CJIN 3TO CIMHCTBCHHBIN APryMCHT JJId 3TOT'0 MapaMeT-
pa. Ecimm Pa3BCPHYTOC BBIPAKECHUEC X . . . UCHOJIB3YCTCA KaK apTyMCHT JJId HapaMeTpa
n: ...T,TO JOJKHO BBIMOJIHIAETCI OJHO U3 YCHOBHﬁZ

¢ X SABJIACTCA BApUATHBHBIM ITApaMETPOM TOTO KC TUIIA T
¢ X - 3TO BBIpA’KCHHEC THIIAa BEKTOPA, HPUYCM THUII BEKTOPA OIIPEACIICH, KaK (1T

HpHMep HCIOJIb30BaHUA Pa3BEPHYTOIO0 BEKTOpA B KAYCCTBE apryMeHTa BapruaTruB-
HOT'O IapaMeTpa:
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bu CoemmHuTh (cnmMcok: ...Crpoka) {/*Temno*/}
Tun Crpoxu = []CTpoka
¢r Coxpauutsh (CTpokm: CTpokm) {

nycTh TekcT = COeIMHUTHL (CTPOKMU. . .)
/* coxpaHeHMe TekcTa */

5.7. KoHcTpyKTOp BEKTOpa

KoHcTpykTop BekTOpa IprMeHseTCs K IEPBUYHOMY BBIPaXKEHHIO, KOTOPOE TOIKHO 000-
3HAYaTh THI BEKTOpa. Pe3ynbTaToM BBIIOIIHEHNS! KOHCTPYKTOpA SBJISAETCS BEKTOP.

KoncrpykTop-BekTopa: '[' (3HauenHusa | OnemeHTe)? ']
3HauveHud: 3HaueHue (',' BHaueHme)* ','?
BHaueHue: BrpaxeHUe
SyeMeHTH : JjaemeHT (',' DjxemenT)* ', '?
DJIeMeHT :
("nmuua' | 'BeimesuTs' | '*' | Mumexkc) ':' BrupaxeHue

VHOoexkC: BrelpaxeHue

IIpocToil KOHCTPYKTOP BEKTOPA 331AET MMOCIEN0BATENBHOCTD BEIPAXKEHUN, KAXKI0€
13 KOTOPBIX JOJDKHO OBITH COBMECMUMbIM NO NPUCEAUSAHUIO C TUIIOM JIIEMEHTA BEK-
Topa (§10.2). [lepBoe BrIpa’keHHE B MTOCIEIOBATEIIFHOCTH OIIPEeNseT 3HAYCHUE dIe-
MeHTa BekTopa ¢ uHjaexcoM 0, u Tak ganee. Ecau HU onHOTO 3HaUeHUs HE 33JaHO, TO
JUIMHA BEKTOPA PAaBHO HYIIIO.

Tun Ymcna = []lLenocd

nycrte u = Umcso[] // BekTOop nOimHHE 0
nycrts ul = Umcyol[l, 2, 3] // BekTOp IJAMHHE 3

[Ipumep ucmonb30BaHNs KOHCTPYKTOPA BEKTOPA B BHI30OBE:

Tunn Crpoku = []CTpoka
bu CoxpaHuTh (cTpokm: Crpormu) { /*Tejo*/ }

CoxpaHutTse (Crpoku ["npuser", "Mmp"])

KoHcTpykTOp BEeKTOpa MOXKET OBITh 33/1aH IIOCIEA0BATEIILHOCTBIO DieMenmos, Te
Ka)K/IbIi SJIEMEHT - 3TO Tapa, pa3/esieHHas IBoeToureM. Eciti XoTst Okl 0JIMH 3J1eMEeHT
3aj1aH Mapow, TO BCE AJIEMEHTHI KOHCTPYKTOPA JOJDKHBI OBITh TaKKe 33aHBI ITAPaMH.

Hns Dnemenma X : BeIpaxeHue:
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1

X

BEIPAXEHUE

OJIVTHa

3a7aeT JJINHY KOHCTPYHPYEMOTO BEKTOpa

BEIOCSJIMTDH

3a4a€T YUCJIO0 DJIEMCHTOB, BBIACIIACMBIX 1JII KOHCTPYUPYEMO-

T'O BEKTOpa

* 3a4a€T 3HAYCHUC 10 YMOJYaHUIO JJId BCEX JJIEMCHTOB, JJIA
KOTOPBIX OHO HC 3a/IaHO ABHO

3a1ac€T 3HAYCHHUE DJICMCHTA C HHICKCOM Hnoexc

Nunexc

CHGHyIOHII/IC YCI0BUA NOJIKHBI BBITOJTHATHCA JI1 BEKTOPA, 3aIaHHOT'O Onemenma-
MU:

* BBIpKEHUE JJIS IJIMHA JOIDKHO OBITh COBMECMUMBIM NO NPUCBAUBAHUIO C TH-
noM llesi64

* BBIPAXCHHE JUIS BHICJIMTE JOIDKHO OBITh COBMECMUMbBIM O NPUCBAUBAHUIO C
tunoM Llesn64. OHO onpeenseT YUCIO dJIEMEHTOB, BbIIEJICHHBIX JIJIsl BEKTOPA,
HO HE 00s3aTeIbHO MCIOJIL30BAHHBIX. ECIIM 3HAUYEeHHE MJIS BBIACIUTHL MEHBIIE
WJIM PaBHO JUIMHE, TO OHO UTHOPUPYETCSL.

* BBIPQKEHHE IS * IOJDKHO OBITh COBMECMUMbBIM NO NPUCBAUBAHUIO C THIIOM dIie-
MeHTa BekTopa (§10.2)

* HnO0exc NOIKEH OBITh BRIPAKCHUEM COBMECMUMbBIM NO NPUCBAUBAHUIO C TUTIOM
eno64d

* Hnoexc nomxeH OBITh KOHCTaHTHBIM BEIpakeHHeM (§5.12)

* BBIpaXKeHHE T MHOeKkca TOTKHO OBbITh COBMECTNUMBIM NO NPUCBAUBAHUIO C TH-
oM ateMeHTa Bektopa (§10.2)

* eCIIM JUIMHA BEKTOpA SIBHO 33J[aHa, TO 3HAYCHHE BCEX MHICKCOB JIOJDKHO OBITH B
nuanaszone [0..ymHa- 1 ]. 3To orpaHUYeHHE TPOBEPSAETCS BO BPEMsI KOMITHIISAIINH,
€CJIN JIJIMHA 3aJlaHa KOHCTaAHTHBIM BBIPAXKCHUEM, HHAYC BO BPEMS UCITOJTHCHU S

* eCIIi B KOHCTPYKTOPE 3aJal0TCs 3HaUSHUs HE ISl BCEX MHJIEKCOB, 3a/laHKe 3Ha-
YCHUS 110 YMOYAHUIO ABJISACTCS O6H3aTeJ'H)HI)IM

* MOBTOPHOE 3aIaHUC 3HAYCHU /IS JICMEHTA C OMHHUM MHICKCOM SIBJISICTCS OLITHO-
KO

Ecim umHa KOHCTpYHpPYyeMOTro BEKTOpa He 3aJjaHa sIBHO, TO OHAa paBHA MaKCHMaJIb-
HOMY UHzEKcy + 1.

IIpuMepbl KOHCTPYKTOPOB:

Tun Umcyaa = []lUenoc4d

nycrb ul = Umcyo[mnmuHa: 3, *: 0]

// Bextop [0, 0, 0]

nycrb 42 = Umciyo [mmmuHa: 5, *:0, 1: 1, 3: 3]
// BexTop [0, 1, 0, 3, 0]

nycrs u3 = Umcyjo[*: 0, 1: 1, 3: 3]

// [0, 1, 0, 3], mmmHa - Makc uHOekc + 1

IIpumep OMIMOKH - 3HAYCHHE [0 YMOTYAHHIO HE 3a/1aHO:
1, 3: 3]

Yucago[1l:

nycTh u3 =
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Bexkrop sBisieTcsl JMHAMHYECKUM MacCHBOM, JUITMHA KOTOPOTO MOXKET U3MEHSThH-
cs1 BO BpeMs1 BHIIIOJIHEHHs. KOHCTPpYKTOp BEKTOpa BBIAENACT MaMATh MOJ max(JuIiHa,
BBIJICNINTE) NIeMeHTOB. Ecii k BeKTOpy 100aBIsAr0TCA MeMeHTHI (cM. §7.2.1) u HoBoe
YHCIIO DJIEMEHTOB HE MPEBBIIIACT YUCIIO BHIJEICHHBIX, TO BBIIEICHNS HOBOW MaMsTH
HE ITPOHUCXONIUT.

nycrtb ul = Umcyo [BumenauTb: 100]
// BexTop [], BHOeJNeHo mMecTo no 100 sjeMeHTOB

TBD: meToas! BEIZICICHO, BRIICIUTH

5.8. KoHcTpyKTOp 3K3eMILIsIpa KjIacca

KoHcTpykTop BekTOpa IpUMEHSETCS K IEPBHIHOMY BBIPaXKEHHIO, KOTOPOE TOIKHO 000-
3HauaTh TUM Kiacca. Pe3ynbTaroM BEIMONHEHHS KOHCTPYKTOpPA SBISETCS SK3EMILIAP
KJacca.

Kouncrpykrop-kJjacca: '{' Cnmucox-sHauenmmn? '}'
Cnmcok-3HaueHuM: 3HauveHue-nosig (',' BrHauveHme-nosg)* ', '?
BHaueHue-nosga: MuoeHTtubukarop ':' 3BHaueHue

Jnst xaxnoro 3nauenus nons nASHTAGHUKATOP TODKEH 0003HAYATh M0JIe KOHCTPY-
upyemoro knacca. B pe3ynsrupylomieM 5K3eMIUIIpe 3Ha9€HHEM 3TOTO oISt Oy/IeT 3Ha-
YEeHHE BBIpAXKEHUA 3Hauenue. 3Hauenue NOIKHO OBITh BBIPAKCHUEM, COBMECIUMbBIM
no npuceausanuto ¢ Tamnom nois (§10.2).

Yka3aHue HECKOJIbKHUX 3HaUSHUH JUIs1 OTHOTO WACHTU(HUKATOPA ITOJISI SIBIISETCS OLIHO-
KOH.

KoHcTpyKTOp 10IKeH 3a1aBaTh 3HAUCHNS JUTS KKIOTO MOJIS Kilacca C H030Hel UHU-
yuanuzayuet (§4.9.1).

Ecnu ki1acc UMIOPTHPOBAH U3 JPYTOro MOAYJIs, B KOHCTPYKTOPE HE MOTYT HUCTIONb-
30BaThCsl MACHTH(UKATOPHI HE SKCIOPTHPOBAHHBIX Mojiel. Eciu 1pu 3ToM y He dKc-
MIOPTUPOBAHHOTO TTOJIS 33/1aHa NO30HSAS UHUYUANU3AYUS, KOHCTPYKTOP TaKoro Kiacca
MOXKET OBITH MCIOIB30BaH TOJIBKO B MOJYJIE, COJEpIKaIlleM OITMCaHHEe Kiacca.

Tun YejioBek = kJjlacc {
mMA: CTpoka = I[O3Xe
BospactT := 0
}
nycTs Baca = UemoBekx{mmMmsa: "Bacsa", BospacT: 25}

[Tpumep ommOKy - 3HaUeHME OIS "UMSI''C TTO3JHEH HHULMAT3aluel He 3a/1aH0:

nycTs HexTo := UesjoBek{BO3pacT: 25}

5.9. IloaTBep:KkaeHne THIA

IToaTBepIKACHUE THIIA TPUMEHACTCS K IEPBUYHOMY BBIPAYKCHHUIO, KOTOPOE JOJDKHO OBITH
Mmoocem 6vimsb Tuna (§4.10).
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TAT

[logTBEepXIeHME ~THUIIA :

Ecinu 3HaueHHe epBUYHOTO BRIPaXKEHHUE, THIT KOTOPOTo ecTh MO T paBHO ' iycTo
TO MPOUCXOAUT asapusi (§6.12), UHaUe TUM BbIPAXKEHUS] CTAHOBUTCS PaBHBIM 7.

>

OyCcThb KJIM4Yka: MO CTpoka

kInyka = "Mypka"

HanevarTaTh (Kamuka’)

IyCcTo

5.10. YuapHble onepanuu

YHapHag-onepauuga: '-' |

L}

Onepanus | Tun Onepanga | Tun pesyasrara
Hen64 Hen64
- CnoBo64 CnoBo64
Bew64 Bem64
~ (not) Jlor Jlor

YHapHbIE onepaTopbl UMEIOT IPHOPHUTET BHIILE, YeM OMHApHbBIE, TO €CTh BBIpaXKe-

HUE —X + 1 BBIINOJHSIETCS KaK (—X)

5.11. bunapHble onepanuu

+ 1.

BuHnapHasa-onepaumn-d

: ApudmMeTHUeCcKHue

| CpaBHeHUA

| Jlormueckue

| BuToBHE
vt ‘ v _
|#l ‘
V&l

ApudpMeTHdeCcKMe :

CpaBHeHUA:
JJoruueckue :
BuTorrie: TBD

'<'

IR

| ="

TBD: OnpenenuTs MHOXKECTBO U 3HAKH OMTOBBIX OTIEPAIIUii.

5.11.1. IlpuopuTeTHI ONIEpPaALUHU

S3BIK ompenenseTcs ATk yPOBHEH MPHOpHUTETA JUId OMHAPHBIX omeparii. Onepanun
YMHOXEHHUSI UMEIOT CaMbIif BBICOKHMII IpHOpHTeT, a oneparus jgoruueckoe WIN ()

HMMeEET caMblii HU3KUW IPUOPUTET.

IIpnopurer | Onepanus
5 * /%
4 + -
3 = # < <= > >=
2 &
1 |
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BuHapHbIe onepalyu ¢ OMHAKOBBIM IIPHOPUTETOM ACCOIMUPYIOTCS CIIeBa HaIpa-
Bo. Hammpumep, x / y * z dKBHBaJeHTHO (x / y) * z.

5.11.2. Apupmernyeckue onepaumu

Apudmernyeckue orneparopbl MPUMEHSIOTCS K YHCIOBBIM OINEpaHaM, BBIJAIOT pe-
3yJIbTAT TOTO K€ THIIA, YTO U THII OIIePaHI0B. THIIbI JIEBOTO U IPABOTO ONEPAHA JOJIK-
HBI COBIIAJATh.

Onepanus | [eiicTBue Pa3pemenHnbie THIIBI
+ cyMMa Baiit, [len64, CnoBo64, Bem64
- pasHuna Baiit, [len64, CnoBo64, Bem64
[IPOU3BEJICHUE Baiir, [{en64, Cnoro64, Beni64
IeJIeHHe Baii, [len64, Cnoro64, Beni64
% ocrarok ot aenenus | baiiT, Ilen64, CioBo64

5.11.3. Onepanuu cpaBHEeHHsA

Onepatuy cpaBHEHHS BBIAAIOT Pe3ynbTaT THna JIor.
Bce onepanuu cpaBuenus '=', '#', '<', '<=', '>', '>=' IpUMEHUMBI
k onepaniam tunoB baiT, Llen64, CnoBo64, Llen64 u CumBosn. THIbI 1€BOTO U MTPABOTO
onepaHja, Ipu 3TOM, JOKHBI COBIAATh.
Omnepanun '="', '#' TakKe IPUMEHHUMBI B CIEAYIOMIMX CIy4asx:
Tun nesoro onepanaa | Ilpasblii onepanjg
Crpoka | onepann tuna Crpoka
kinacc I | onepana tuna T’
M6 7' | 'mycto' mnu onepasy Tuna M6 7'

5.11.4. Jloruyeckue onepamuu

Onepauuu oeuyeckoe UJIHU (|) u noeuueckoe M (&) MpUMEHUMBI K OTIepaHAaM TUIIA
Jlor u BBIAAIOT pe3ynbTar TUNa Jlor.

a | 6 O03HaYaeT €CJH a, TO UICTHHA, NHaYe O
a & 6 O3HAYaeT €cCiH a, To O, MHAUE JIOXKb
5.11.5. burtoBble onepanuu

TBD: OynyT onpeneneHbl TO3Ke.

5.12. KoHcTaHTHBIE BbIPAKEHUS

KoncranTabie BBIPAXCHUSA - 3TO BBIPAKECHUA, KOTOPHIE MOTYT OBITH BEIYMCIIEHEI BO BpEC-
M KOMITUJIAIIAH.

MuHuMabHbIE Tpe6OBaHI/Iﬂ K KOMIWJIATOPY SI3bIKa TpI/IBI/IJ'H)Z KOMIIUJIATOP JOJI?KEH
BBIYUCJIATH BBIPAXKCHUEC, COCTOAIICEC U3 OAHOTO OII€paH/aa, KOTOpBIﬁ SABJISICTCA JIUTCPA-
JIOM HJIN I/II[eHTI/I(I)I/IKaTOPOM, O603Ha‘la}OH.[I/IM KOHCTAHTY.
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6. Oneparopsl

Orneparopsl 3aJ1a10T ACUCTBUSI.

Onepatop
JloxajbHOe-OoNMucaHue
[IpocTOM—-OonepaTop
OnepatTop-ecinu
OnepaTop—-Hano
OnepaTop-kKornga
OnepaTop-noka
OnepaTop—-BEPHYTH
OneparTop-npepBaTb
OnepaTop—-apapmsa

[IpocToM-onepaTop
OnepaTop—-BEpPAaXeHUE
| OnepaTop-npucCBanBaHUA
| VHKpeMeHT
| IexpemeHT

6.1. bBaoku

Orneparopsl CrpyUPOBaHbl B bioku, KOTOPBIE 33/Ial0T MOCIEA0BATEIbHOCTD JEUCTBUI
s pyHKui 1 metonoB (§4.11, §4.12) u Bxoma B Mmoxyns (§8.3). biok - 310, BO3MOX-
HO, TyCTasl MOC/ICI0BATEILHOCTh OIIEPATOPOB, KOTOPBIE MOTYT BKJIKOUYATh JIOKAJILHBIC
OIIMCaHus.

Byiox: '{' Cnmucox-onepatopos? '}'
Cnucok-onepaTopos: OmnepaTtop (Pazmenuress OnepaTop) *

6.2. JlokaJabHbIE ONMUCAHUSA

JlokanpHOE OMUCaHue ONpeaessieT HISHTH(HUKATOP, A1 KOTOPOTO 00JIacThIO IeiiCTBUS
(§4.1) sBsieTcst yacTh OJI0Ka, OT TOUKH 3aBEPIICHUS OIIMCAHUS 0 3aBEPIIAOIICH CKOO-
K OJIOKA, UCKJTFOYasi BIIOKCHHBIC OJIOKH, B KOTOPBIX OMMCAH TaKOM ke UACHTH(DUKATOP.

JlokasibHOEe—-OonMCcaHue : OHMC&HMG—HepeMeHHOﬁ

JLJist TOKaITbHBIX TEPEMEHHBIX HE MOXKET OBITh 3a/1aHa no30Hss unuyuanuzayus (§4.6).
TBD: Hy>xHbI 11 TOKaJIbHBIE KOHCTaHTHI? MK 9T0 3a1aua onTuMu3anuu’?
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6.3. BoIpa:keHnue, Kak oneparop

Bripaxkenue, siBisitolieecst BbI30BOM (DYHKIMH WIIM METO/a, KpOME BbI30Ba CTaHIApT-
HBIX QyHKIMH (§7.1), MOXKET OBITH NCIIONIB30BAHO Kak orneparop. Pe3ynbsrar BbI30Ba Npu
9TOM UTHOPUPYETCS.

OnepaTop—-BEpaxeHMe: BrlpaxeHMe

HaneuaraTs ("IIpuseT")
daxTopuaJ (5)

He MOTyT OBITH MCIIOJIL30BaHEI B KAYECTBE oreparopa:

1+ 1
nymHa (a)

6.4. Oneparop npucBanBaHus

HpI/ICBaI/IBaHI/Ie 3aMCHACT TCKYIICC 3HAYCHUE, XPaHALICECS B nepeMeHHoﬁ, HOBBIM 3Ha-
YCHUEM, 3a/IaHHBIM BBIPAKCHUCM.

OnepaTop-npuceaueaHmua: BrlpaxeHue ':=' BropaxeHUe

Bmpanceﬂme B JIEBOM 4aCTH JIOJKHO OBITDb UBMEHACMBIM:

JleBoe BbIpazkeHue YeaoBue

Nwms oObekTa rnep WIM MOI . [IEP | nep - 3TO W3MEHseMas IepeMEeH-
Has (§4.6)

JloCTyI K MONII0 | UTO-TO . [OJIe 4mo-mo - 3TO U3MEHsIEMOE BbIpa-

KCHHUC, noje - 3TO HU3MCHACMOC

noe (§4.9.1)

Wnpexcanus 4YTO-TO [MHOEKC] | umo-mo - 3T0 U3MEHIEMOE BBIpa-
JKCHHE

[IpeobpazoBanme | uTo-To ( : Twmr) 4mo-mo - 3TO U3MEHSIEMOE BBIpa-
JKEHUE

BeIpakeHue B IpaBOil YaCTH JOIKHO OBITH CO8MECMUMO NO NPUCEAUBAHUIO C TUTIOM
neBoro BeIpaxenue (§10.2).

nycrs 1 := 0

nycTb OanTe := bamTte[1l, 2, 3]
u = 2

OamTeI[11] = 5

Ommubka mprcBanBaHUs B HEM3MEHIEMOE BhIPaKCHHE:

nycts 11 = 0
1 = 2

29



g w N

6.5. UHKpeMeHT U 1eKpeMeHT

Oneparopst Huxkpemenm (++') u Jekpemenm ('--") yBeIUUUBAIOT UM YMEHBIIIAIOT CBOU
onepaHbl Ha 1.

VIHKpeMeHT: BrpaxeHune '++'

IexpeMeHT: BrupaxeHue '—-'

Kax u B cirydae nprucBanBanus (§6.4), BeIpakeHHE JOJDKHO OBITh usmensemoim. T
BEIpAKEHUSI JOJDKEH OBITh OMHOTO W3 THUIOB: baiit, Llen64, CioBo64.

nycre 1 := 1
oycTb OamnTe := BamTte[1l, 2, 3]
GamTer [11] ++

6.6. Oneparop 'ecan’

OnepaTop €CJIK OIPEALIIACT YCIIOBHOC BBIIMMOJHCHUEC IBYX BETBEH B COOTBETCTBUH CO
SHAYCHHUEM JIOTHICCKOT'O BBIDAKCHU . Ecmu BbIpA’KCHUEC IPUHUMACT 3HAYCHUC MICTMHA,
BBINIOJIHSIETCS biok HepBOﬁ BETKBH, B IIPOTUBHOM CJIy4a€, BBITIOJIHACTCSI BETBb HHAYEC,
€CJIM OHa 3aJaHa.

OneparTop-eciam:
'ecnn' BrpaxeHue Biok ('umHaue' (OnepaTop-ecau | Biiok))?

ecau 1 > Makc { 1 := Makc }

ecau Bykma? (cum) { Mmsa() }
yHaue ecyau Lubpa? (cum) { Uwmcio () }
mnHaue { Omumbka! () }

6.7. Oneparop 'Hano'

Orneparop HaJ 0 KCHONb3yeTCs ISl 3aBEPLICHUSI NCIIOTHEHHS OTIEPaTOPOB HEKOTOPOTO
KOHTEKCTa, €CJIH YCIIOBHUE, 3aJaH0E JIOTHYCCKUM BBIPAKCHHEM, HE BBIOIHEHO.

OnepaTop-Hano:
'Hazmo' BelpaxeHue 'mHade' (Bapepumamnummii-onepatop | Biok)
BaBeplanumMi-onepaTop
OnepaTop—-BEPHYTH
| Oneparop-npepBaThb
| OneparTop-arapud

Ecmu B BeTBH nHa4e cTOUT b0k, TO TIOCIETHUM OTIEPaTOPOM OJIOKA JOIDKEH OBITh
3aBeplIaroINil onepaTop.
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3asepmaromuii oneparop | [leiicTBue
BepHYTH (§6.11) | BbIXOA U3 Tena (PyHKINH, METONIA HIIH BXO/Ia
npepBath (§6.10) | BbIxox u3 OnmxanIIero 0OEMITIOIEro UK
aBapust (§6.12) | aBapuiiHOe 3aBepIlECHUE IPOTPAMMBI

Hano nenutesb # 0 mHaue aBapud ("meseHue Ha HOJBL")

HaZo 4uMcijo > 1 muHadue BEPHYTH 1

6.8. Oneparop 'koraa' niu oneparop BbIOOpa

OnepaTop Korjaa BLI6I/IpaeT O/IHY BCTBb BBIIIOJIHCHUS U3 HCCKOJIBKHUX BAPUAHTOB, B CO-
OTBETCTBUH CO 3HAYCHUEM BBIPAXKCHUSA.

TBD: /lobaBuTh NpeAMKATHBIIN U ONIepaTop BbIOOpa MO THITY?

OnepaTop-korza:
'korma' BrepaxeHue '{'
BapuaHT*
('mHaue' CHOMCOK-OIIEPATOPOB?) ?
'}l

BapuaHT:

'ecTh' Brlpaxenue (',' BupaxeHue)* ':' CHOMCOK-OIEpPaTOpPOB?

IIpu BBIMOTHEHUH OMEPaTOpa KOIJa BBIYMCISICTCS BoipasiceHue, 3aTeM BBIpaxe-
HUs B Bapuanmax BRIYUCISAIOTCS CICBa HAIIPABO U CBepXy BHU3. Kak TONbKO 3HaYCHUE
BBIpQXKEHUsI Bapuarma CTano paBHBIM 3HAYEHUIO TIEPBOTO BHIPAXKEHHSI, BBIIOIHSIETCS
CIHCOK OMEepaTopoB 3Toro Bapuanma. OcranbHble BAPUHTHI HTHOpHUPYIOTCs. Eciu HU
OJIMH M3 BAPHAHTOB HE BBIIOIIHEH, U €CTh BETKA HHAYE, BBITIOJIHACTCS CITMCOK OIePaTo-
POB ATOH BETKHU.

Twur KaXa0ro BRIPAXKCHUS B BAPHAHTAX JIOJDKCH OBITH PABEH THUILY MEPBOTO BBIpa-
sxernst (§10.1).

korma X {

ecTe 0: BepHyTbH "HUYeTO"
ectb l: BepHyTb "ommu"
ecTb 2: BepHyTh "mBa"
VHa4Ye BEPHYTh "MHOTO"

}

6.9. Oneparop nnkja 'moka’'

Orneparop MoKa onpe/elisieT IOBTOPHOE BBITIOHEHKE OJI0KA JI0 TEX MOP, MTOKa 3HAYCHUE
JIOTUYECKOTO BBIPAXKEHUE PABHO MCTMHA. BolpakeHHe BBIYUCISETCS MEPel] KaKI0M
HuTepauuen.

OnepaTop-noka: 'noka' BrpaxeHue Biok
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noka a < 6 {
a :=a * 2

}

6.10. Omneparop 'mpepsarp'

Omneparop nmpepsaTh 3aBepIIaeT BHIIIOIHEHHE CAMOT0 BHYTPEHHETO OIIepaTopa IUKia B
paMKax OIHOM M TOM ke (QpyHKIHUH.

OnepaTop-npepeaTb: 'npepBaThb'

noxka mMcTMHa {
a :=a * 2
ecin a > © { mnpepsaTb }

6.11. Oneparop 'BepHyTB'

OnepaTop BCPHYTDH 3aBCPUIACT BBIITOJIHCHUEC TCIa (l)yHKIII/II/I, MCTOJA WK BXOJa, U, BO3-
MOXHO, BO3paiacT 3Ha4YCHUC.

OnepaTop—-BEPHYTb: 'BEPHYTH' (BelpaxeHue | Pasnmenuredib)

Ecnu oneparop BepHYTh UCIIOIB3YETCsI B TEJIE BXOJa MU B TeJe (PyHKIIUH MK Me-
TOZA, B CUTHAType KOTOPBIX HE yKa3aH TUI pe3yibTara, TO BEIPaKCHHE B OIlepaTope
JIOJKHO OTCYTCTBOBATb.

1 Hao0OPOT, €CITU B OMIEPaTOP UCIIOIB3YETCS B Tee (GYHKI[MH MK METO/a, B CUTHA-
Type KOTOPBIX YKa3aH THII pe3yJIbTara, BEIPAXKEHHE J0JDKHO OBITh M OHO JJOIDKHO OBITH
coBMecmuMo no npuceausaruio ¢ TUIoM pesynsrara (§10.2).

bu daxTopmain (u: Len6d) : Len6d {
ecim 1 <= 1 { BepHyTH 1 }
BEPHYTL L * dakTopmal (i — 1)

6.12. Oneparop 'aBapusi' U aBapuiiHOe 3aBeplIeHUE

Omneparop aBapusl 3alycKaeT aBapHHHYIO0 CUTYaIHsl, KOTOpas, 0OBIYHO, TPUBOIUT K aBa-
pUIHOMY 3aBEpILEHHIO TPOrPaMMBI.

OnepaTop-BepHYThb: 'aBapua' ' (' BepaxeHue ')'

Tun BeIpakenns goykeH ObITh CTpoka. 3HaUYEHHE ITOrO BBIPAXKEHHS UCIIONb3YETCS
B COOOIIEHNH 00 aBapUHHON CUTYaIUH.

Kpome siBHOTO 3aIycKka aBapuiHOW CHUTyalluH, aBapuilHAs CHTyalHs MOXET ObITh
3aIlyleHa HesBHO, B CJISAYIOIHX CIyYasx:
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* Breixon HMHICKCA 3a IPEACIIbI BEKTOPA MPU WHACKCAITUN

* Omepaliys MOATBEPXKICHUSI TUTIA BBIMOIHEHA HA/l OOBEKTOM CO 3HAUYEHHEM 'TIy-
cro'

» Henmomyctumoe npeoOpa3oBaHUs THIIA

* Hemomyctumas mocnenoBatensHOCTE OaiT B kogupoBke UTF-8

* HeB0O3MOKHOCTE BBIJEICHHUS AMATH IS JMHAMHYECKOTO 00bEKTa

* HepeanuzoBanHasi BOSMOKHOCTh B CUCTEME MOAEPKKHU BBIMOIHEHUS

SI3bIK TpI/IBI/IJ'[B HE COACPIKUT CPEACTB IIEPEXBATA aBapHﬁHOﬁ CUTyallun Uik BOCCTa-
HOBIICHHS IIOCJIC HeTo. Takue CpeacTBa MOTYT OBITh ,HO6aBJ'I€HLI Ha YPOBHC OHOINOTEK.
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7. CranaaprTHble PYHKIUHM U METOAbI

7.1. CranagaprHbie QyHKUMH
7.1.1. Jauna

CrangapTHast QyHKIUS OJIMHA BO3BpallaeT JJIMHY CTPOK, BEKTOPOB M BapHaTHBHBIX
napameTpoB. Tun pesyinsrara: Llen64.

JlnHa CTPOKY CYUTAETCSI B CUMBOJIAx. [lJIs1 OCTaIbHBIX TUIIOB BBLAASTCS YHCIIO JJIe-
MEHTOB.

nycrs nl = pomua ("lpuset") // pasBHO 6

nycrte n2 = nnusa ("lpusetr" (:BavTe)) // paBHO 12

7.1.2. ®@yHKOUH A5 NOJTUMOP(HBIX TAapaMeTPOB

Cranpaptable QYHKIUN TeT U HEUTO MPeTHa3HaYCHBI U1 Pa0OTHI ¢ MOTUMOP(OHBIMU
napamerpamu (§4.11.2)

AprymMeHT QyHKIIUS Te T MOXKET OBITh THIIOM WK TOJTUMOP(GHBIM ITapaMeTpOM UITH
3JIEMEHTOM BapUATUBHOIO MOJIUMOPQHOro mapamerpa. J[iist kaxmoro THma onpeaesicH
ero Tee, KOTOPBIH SABJISAETCS MOCTOSHHBIM 00BEKTOM BpeMeHH ucmonHeHus. [locTtosH-
HBI{, B TAaHHOM KOHTEKCTE, KOHTEKCTE, 03HAYAET, 4TO Ter THITa He MEHSACTCS BO BpeMs
HCIIOJIHEHMSI TpOorpaMMbl. Ter npeacTasiieH 3HaueHueM tumna CioBo64.

Bup aprymenra PesyabTar
MpelonpeaeICeHHbIA THUI ter(Llen64) Ter yka3zaHHOTo THIIa
OTUCAHHBIN THUI ter(baiThn) Ter yka3zaHHOTO THIIA
oIMMOP(HBIH mapameTp Ter(I) Ter mapameTpa
9JIEMEHT BapuaTtuBHOro mo- | ter(m[Homep]) | Ter anemenTa
JMMOP(HOTO Mapamerpa

ApryMeHT QYHKIHS HEUTO NOIDKEH OBITh TONUMOPGHBIM apaMeTpOM WIIH dJIe-
MEHTOM BapHaTUBHOTO MonuMopgdHoro napamerpa. OyHKIMs BbIJaeT pe3ysbTaT THIIA
CnoBo64, KOTOpBIE SIBJISIETCS CKPBITHIM MPEACTaBICHUEM 3HAYCHUS TIEPEJAHHOTO B TIO-
JTUMOpQHBIN ITapameTp .

K pesynbrary QyHKINN HeduTO MOXKET IpUMEHseTCs peodpa3oBaHue Trma (§5.5)
WA ocmopodicHoe TipeodpazoBanme tuma (§11.1).

du Uro sTO? (m1: *) |

ecnu Ter (n) = Ter (Ueno6d) {

BHBOO.d ("5T0 umciyo: %$v", HeuTo (m) (:lencd))
}
uHaue {

BEIBOO.® ("»TO He umcio")
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7.2. BeTpoeHHbIE METOBI 1JIS BEKTOPOB

IIJ'IH BCEX THUIIOB BEKTOPOB ONPEACIICHBI CTAHAAPTHBIC MCTO/IbI:

* 10OaABUTH

® 3allIOJIHUTH

TBD: YTo4HUTE CEMaHTHKY U HaOOp METOIOB.

7.2.1. MeTon 100aBHThH

Meron no6aBuThL MOXKHO IPUMEHHTH K JItoO0oMy BekTopy. Ecii Bexrop Tvna [ ] T, TO
METOJ MOXKHO PaccMaTpHBaTh, KAK OMUCAHHBIN C 3aTOJIOBKOM:

ér (B: []T) nmobaBmUTh (APT'yMEHTH: ...T)

3T0 03HaYaeT, 4TO B BHI30BE METOJa MOKHO yKa3aTh JII000OE KOJINYECTBO apryMeH-
TOB THIIa T WIIN OJTHO pazeepHymoe svipadicerue (§5.6).
BrI30B MeTOna 100ABISET K BEKTOPY yKa3aHHbBIC apTyMEHTEL.

Tun Yucaa = []Uen64

nycrbs omb = Uwmcmal[l, 1]
oub.ngobaBuTs (2, 3, 5)
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8. Monyan

IIporpamma Ha s1361ke TPUBHIIb COCTOUT U3 MOYJICH (€ANHUL] KOMITMIISIIUH ), HCXOTHBIIN
TEKCT KaykKI0TO MOIYJIsI PACIIOJIOXKEH B OTHOM MJIM HECKOJIBKUX MCXOHBIX (haiiIoB.

Kaxnprit ncxomHbIi (aiir CocTOUT U3 3arofI0BKa MOJTYJIS, 32 KOTOPBIM CIIEYeT, BO3-
MOKHO, ITyCTOH CIIFCOK MMIIOPTA, 32 KOTOPBIM CIIETyET, BO3MOXKHO, ITyCTON HAaOOp OTH-
CaHMH THUIOB, KOHCTAHT, IEPEMEHHBIX, (PYHKIIMHA U METOIOB U, BO3MOXKHO, BXOJ] B MO-
JUyJib.

MonyJsib : VcxonmHeM—dani+

VIcxOoOHBIM—bari:
3ar0JIOBOK-MOLYJIS
CnmMcoxk-mMIopTa
OnmMcaHmMe-mUIn-BxXon*

3aTro0JIOBOK-MOLYJIA &
'Momyne ' UpmeHTHdukaTtop PaspenmrTesib

('ocTopoxHO' Pasmenmuresib) ?

OnmcaHme-unm-pxon: OnmcaHme | Bxon

8.1. 3arosioBok MoxyJist

Kasxap1ii ucxoaHbIi (aitn HaunHAeTCsI ¢ 3aroJI0BKa MOYJIS. 3ar0JIOBOK COEPYKUT UICH-
TU(QUKTOP, KOTOPBIH ONpeeNnsieT MOy/b, K KOTOPOMY NpHHAUISKHUT (daitn. nentu-
(uKaTop He NPUHAIUICKHUT HUKAKOH O0JIACTH NICHCTBUS U HE CBA3aH HU C KAaKUM 00b-
€KTOM.

3aroja0BOK MOAYJISl MOKET COAEPHKATh IPU3HAK OCTOPOKHO, KOTOPBII 03HAYAET, UTO
B UCXOTHOM (haiiie MOXKHO HCIIONB30BaTh Hebezonachvie onepayuu (§11).

8.2. Ummopt

Hanmare nmmopra B MCXOTHOM (daiiie YKa3bIBaeT, YTO 3TOT UCXOMHBIN (haiiil, 3aBHCUT
0T (YHKIMOHAJIBHOCTH UMIIOPTUPYEMOTO MOAYIISA, M 00ECIIEUnBAET JOCTYI K 3KCIIOp-
TUPOBaHHBIM HJICHTH()UKATOPAM 3TOTO MOJLYIIS.

Kaxnplii UMIOPT COAEPKUT MyTh UMIOPTA, YKa3bIBAIOIIUN Ha MMIIOPTUPYEMBII
MOJYJIb.

Cnmucok-mMmnopTra: JMMmooptT*
VuvnopT: 'mMmnoptT' IlyTb-MMIOpPTa PaszenuTellb
NyTe-mumnopTa: CTPOKOBHEM-JIMTEPAJ

TBD: ctpykrypa myTu.
TBD: saBHOE 3aaHiie UIMEHU UMIIOPTA.

I/IMI'IOpT ,Zl06aBJ'I$I€T OIIMCaHUEC I/IJIGHTI/I(bI/IKaTOpa, TCKCTYaJIbHO PaBHOI'O MOCJICAHEC-

My UMCHH B ITyTH UMIIOPTa, KOTOPBII OyAeT HCIOIh30BAThCS IS JOCTYIA K 3KCIIOPTH-
POBaHHBIM 00BEKTaM HMITOPTHPOMOTO MOYJIS.
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MOOYJIb X
umnopT "cra/BuBOn"

Bxom {
BeIBOL.® ("lIpuBeT! ")

8.3. Bxoa wim MHHIHAJIU3ALUSA MOAYJISA

Monynb MOXKET copepKarh JEHCTBHS, KOTOPbIE BBINOIHSIOTCS NPH MHUIMAIN3AINN
MOJYIIA - 6X00 8 MOOYIb.

Bxom: 'Bxonm' BJiok

TBD: onucarb: nepeMeHHbIE ¢ O3AHEN HHULMATU3aluel

CucreMa BBITIONHSET JOHKHA 00€CTIEYMBATH CIIEIYIONINE YCIOBUS NHUITUATU3AINH
moaynst M:

* MHHULMAIN3AIUS MOIYJIS BBIIOJIHIETCS OAUH pa3

* MHULHANTH3AUN M BBIIOIHAETCS MOcJe HHUINATU3ANH BCeX MOAYIeH, KOTO-
pBle uMnopTupyer M

* UHULMANHU3aUH M BBINOIHIETCA A0 MHUIMATU3AIMU T€X MOAYJIEH, KOTOphIe
UMIOPTUPYIOT M

8.4. Unnuuaau3aums v MCIOJHEHHE POrPaMMBbI

IIporpamMmMa COCTOUT M3 TOJIOBHOTO MOAY/ISI M BCEX MPSIMO FJTH KOCBEHHO MMITOPTHPO-
BaHHBIX MOZYJIEH.
HcnonHeHue mporpaMMbl COCTOUT H3:

* MHnnuanu3anuu Bcex MOAyJIeH, MMIIOPTUPOBAHHBIX U3 TOJOBHOIO MOIYJIS. DTO
MPHUBOIUT K PEKYPCUBHON MHUIMAIN3ALNN BCEX MCIOIb3YEMBIX MOMYJEH MPo-
rpamMMmEl. [[1 KOppeKTHOH MHHIIHAIN3AIiH rpad UMIIOpTa JOKEH OBITh aIluK-
JINYECKUM.

* U, 3aTem, BBITIOJHEHHUE BXO/1a TOIOBHOTO MOJTYJIA.
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9. O0001mIeHHBIE MOAYJIH

[TpakTHyeckn Bce COBPEMEHHBIE SI3bIKH MPOrPaAMMHUPOBAHUS COAEPKAT KOHCTPYKIIMU
JUTsl oTIpezieieH st 0000IIeHHbIX (generic) THHoB 1 GyHKIMH. OHa N3 BaXKHEHIINX 00-
nacTeil IpUMEeHeHUs: 0000MEHHBIX KOHCTPYKUMH - OHOIMOTEe Has: peanu3anys oju-
MOp(HBIX KOHTEHHEPOB: CTEK, OUYepelb, IEPEBBs, CIIOBApH (map).

Kax npaBuio, ceManTHKa 0000LIEHHBIX TUIIOB U UX pealu3alii BeCbMa HETPUBH-
aJbHa, ¥ TEM CaMbIM HE IMOAXOIUT AJist TpHUBHUIIb.

st s3p1ka TpUBHITE BEIOPAHO pEIIeHNe MPEAETHHO IIPOCTOE BO BCEX OTHOIICHHSX.
O06o0111eHNEe B HEM CAETaHO Ha YPOBHE MOMAYJEH, TO €CTh TOIBKO MOJYJIb IIEIMKOM MO-
KeT OBITh 0OOOIICHHBIM HJIH, IPYTHMH CIIOBaMH, MapaMeTpru30BaHHbIM. [Ipuyem, oH
MOXeT OBITh ITAPAMETPHU30BaH HE TOJBKO THIIOM, a TAKXKE JIFOOBIM SI3BIKOBBIM OOBCK-
TOM, HalIpUMep, KOHCTAHTOH Wi (QYHKIIUCH.

Ob606wennbli MOOYIb - 3TO MOAYIb, B KOTOPOM OMYIICHO TO ONpeneneHue (Mim
ompezieNieH s ), KOTOPBIM OH MapaMeTpu3oBaH. /[pyruMu cioBaMu - 0000IIIEHHBIN MO-
AYJIb ABJIACTCA HCAOMPECACITICHHBIM.

PaccmoTpum, B kadecTBe ipuMepa, 00001eHHbIH MoAyb CTeK (TOTHBIA TEKCT CM.
"cTI/KOHTEHHEpEI/CTEK"):

MOOYJIb CTeK
TUII OJIEMeHTH = []OJIeMeHT

un Crekx* = Kjacc {
BJIEMEHTE = OJIEeMeHTH [ ]
Bepx: Uen6d := 0 // ... [0..Bepx|

dH (c: CTek) TMOJOXUTH* (2: 3yeMmeHT) |
ecJiM C.BepxX = OJaMHa (C.3JIeMeHTH) {
C.D2JIEMeHTH . 10BaBUThL ()
} mHaue {
C.DJIEMEHTH [C.BEpX] := 3
}
C.Bepx++
}

/* mpyrTme MeTOomE */

Tur sneMeHTa cTeka - 310 3/1eMeHm, 1 3TOT THUII HE OIIPEACIICH B CaMOM MOAYJIC.

Jnst ucnolib30BaHMsl KOHKPETHOTO CTeKa, HapUMeEp, CTeKa LIENIbIX YHCell, He00X0-
JIUMO OIIPENeNuTh Hacmpoiiky. HacTpoiika - OTAenbHBIA MOAYIb, B KOTOPOM YyKa3aH
IyTh K 0000IIEHHOMY MOIYJIIO U 3aJJaHbl HapaMeTpbl 0000IIEHHOTO MOYJIS:

HacTpoMka "cTn/KoHTeMHepr/cTek"
MOIYJIb CTEeK-1eJl

TUn SyeMeHT = llesn6d

HacTpoeHHBII MOIYITB UCTIONB3YeTCs OOBIYHBIM 00pa3oM. Hampumep, ecmn crex -
LIeJ1 pa3MelIeH B manke "MomyJsi/cTer-11es", TO HCIOJb30BaHUuE €ro BBITISIUT
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TakK:

MOIYJib MPUMEP
nMnopT "momynu/crexk-ies"
BXOIO {

nycre ¢ = crek-uej.Crex{}
C.IOJIOXUTH (1)

Heckonbko HACTPOEK MOKHO HCITIONB30BATh OMHOBPEMEHHO, HAIPUMED, E€CITH MO-
JIeTIb CTeK HacTpoeH Takxke Ha CTPOKy:

MOZIYJIb IIPUMED

vmnopT "crn/BHBOon"
vmnopT "Momyny/crex-ies"
nMIopT "MomyJsu/cTek-CTpok"

Bxom {
nycrte cl = crek-uejy.Crex{}
IyCTb C2 cTek—-CcTpok.Crek{ }

cl.nonoxuts (777)
c2.nonoxuThs ("npueT")

9.1. 3amMeTKH 0 cJIeICTBUSIX U peaTu3anum

CpaBHeHHWe MOAX0/a C IPYTMMH W3BECTHBIMH MOJIXO/IaMHU BBIXOAUT 32 paMKH OMHCa-
HUS S3bIKA. 3aMey TOJNBKO, YTO TIIABHOU MPUYKUHOMN BRIOOpPA TAKOTO MOIXO0A SBISICTCS
TPUBHAIBHOCTH PEATU3AIMH U MPOCTOTA HCIIOTh30BAHMS.

[psiMBIM (M HECKOIBKO HEITPUBEIYHBIM ) CIIEICTBHEM ITOIXOA SIBIISCTCS TO, YTO 0000-
IICHHBIA MOXYJIb HE MOXKET OBITh MCIONB30BaH 0e3 HacTpoiiku. [lomsiTka MMmopra
00001IIEHHOTO MOJTYJISI TPUBENET K OMTUOKAM KOMITHIISIITUH.

Iepen xoMnusIMel KOMIWIATOP COOEPET MOAYJb, HAPUMEpP, CTEK—LeJl, U3
JIBYX YacTei:

* 13 0000ILEHHOTO MOAYJISI, B KOTOPOM ITapaMeTphl He ONpeeICHbI
* U U3 MOJYJIsI C HACTPOMKOM, B KOTOPOM IapaMETPhI OIIPEIEIICHbL

Taxoli coOOpaHHBIN MOAYIH SBISCTCS IMOTHOCTBHIO ONPEICICHHBIM, OH KOMITHIINPY-
eTCst 00BIYHBIM 00pa3oM. Kax bl HAaCTPOSHHBIN MOY/Tb KOMITFIIUPYETCS OTJCIBHO U
JUIsl HETO CTPOUTCS OTJENbHBIN Ko, Tak KoJ AJIsl CTeK—11eJI HUKAK He CBsI3aH C KOJIOM
1 CTEK—CTPOK.

T'oBOps B IPUHATHIX TePMUHAX, TPUBHIIB HCIIOTB3YET MOHOMOPDUZAYUIO HA YPOBHE
UCXOOHO20 meKcma, TEM CaMBIM IOTydast ONTHMAIbHBIA 10 CKOPOCTH KOJ 33 CUET yBe-
JIMYeHus pa3mepa koza. Best paboTa ¢ 000011eHHBIMEI MOJIYJISIMU IPOUCXO/UT BO BpEMsI
KOMITJISILIMH, BO BPEMsI HCIIOIIHEHHUS BCE MOYJIH SIBJISIOTCS ITOJHOCTBIO ONPE/ICIICHHBI-
MHU.

3aMedy, YTO HUKAKHX CHHTAKCHIECKAX KOHCTPYKLUI JJIs OTpaHUYCHHS ITapaMeT-
pOB (constraints) B I3bIKe HE IIPETyCMOTPEHO, OHK HaKJIaIpIBAIOTCS HesiBHO. Hampumep,
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ecy B 0000IIEHHOM MOZYJIE MCIOJIb30BaTh ONEPAINIO <, TO HACTPOMKa Ha apudme-
TUYECKUH Tun OyzneT paboraTh, a HACTPOWKA Ha THII, JJIsI KOTOPOTO 3Ta ONEpaIys He
oTpesieNieHa, MPUBEAET K OMNOKaM KOMITHIISAINH.

9.2. YTOYHEHHBbIH CHHTAKCUC MOTYJIAA

YTOYHEHHBIN CHHTAKCUC MOIYJIS ¢ T0OaBIEHHUEM OMIIMOHATBHON HACTPOUKH (MCXOJI-
HOE OMpeJeNneHue cM. §8):

MonyJsb : VcxonmHB—dGari+
VIcxOoOHBI—bari :
("mHacTpovka' IlyTe-mMmnopTa) ?
3aTr0JIOBOK-MOLYJIS
CnmMcoxk-mMIopTa
OnmMcaHmMe-mUIn-Bxon*
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10.1. DKBHBAJEHTHOCTL TUIIOB
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