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2. Cneumanusaumsa: paHHble U PYyHKLUU

2.1. B npepbiaywemM paspene

— Kpatkas nctopus (MpuYnHbl BOSHUKHOBEHMS);

— VIHCTPYMeHTapuin, Bbibop Bepcuu;

— CLI;

— CTPYKTypa NpoeKTa;

— LOKYMEHTUPOBAHWUE;

— HEeKoTOpble NHTepecHble cnocobbl COOPKM NPOEKTOB.

2.2. Batom paspene

............... 1

BynoeT paccmoTpeH 6a30BbIn hyHKLMOHAN 93blKa, TO €CTb OCHOBHAs BCTPOEeHHasA (hyHKLNO-
Ha/IbHOCTb, TaKas Kak MaTtemaTuyeckue onepatopsbl, YCNoBUS, LUUKNbl, BUHaApHbIe onepaTopsl.
Ianee cnocobbl XpaHeHUs 1 NpeacTaBeHua AaHHbIX B Java, U B KOHL,E Cnocobbl MaHUNyNaLnm
OaHHbIMU, TO eCTb PYHKLUMMK (B TEPMUHAX S3blKa Ha3blBalOLLIMECSH METOAAMN).

— MeTop;

— Tunnsauus;

— [lepenonHeHue;
— WMHnynanusauus;
— NpeHTndmkatop;
— Typecasting;

— Maccus;

2.3. [aHHble

2.3.1. MoHATHMe TUNOB

XpaHeHne faHHbIX B Java ocyLLLeCcTBAsSieTCs NPUBbLIYHBIM A1 NporpaMmucTta obpasom: B ne-

PEMEHHbLIX N KOHCTaHTaxX.
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OTHOCUTENBHO TUNKU3ALUMN A3bIKKM NPOrPaMMUPOBAHUSA BbIBAKOT TUNU3UPOBAHHBIMU U HETU-
NU3NpoBaHHbIMK (becTunoBbIMM). HETUNN3NPOBaHHbIE A3bIKWU HE NpeacTaBNatoT 60NbLIOro NH-
Tepeca B COBPEMEHHOM MPOrpaMMUPOBAHUN.

OTcyTCcTBME TMNM3ALMN B OCHOBHOM MPUCYLLLE YPE3BbIYANHO CTaPbIM M HU3KOYPOBHEBLIM S13bl-
KaM nporpaMmupoBaHus, Hanpumep, Forth n HekoTopbIM accembnepam. Bce gaHHble B Takux
A3blKaxX CYNTAIOTCS Llenoykamum 6UT NPOM3BOSIbHOM OJIMHbI U HE AenaTcsa Ha Tunbl. PaboTa ¢ Hu-
MM YacTo TpygHee, Npu 3TOM YacTto 6e3TmnoBble A3blkK paboTatoT bbicTpee TUNU3NPOBAHHDIX,
HO OMMCbIBATb C UX NOMOLLbIO 60MbLINE NPOEKTbI CO C/TIOXHbIMU B3aMMOCBA3IMM A0BOJIbHO YTO-
MUTENbHO.

9 Java aBnAeTcA A3bIKOM CO CTpOroi (Tak)e MOXXHO BCTPETUTb TEPMUH
«CUNbHOW») IBHOM CTAaTUUYECKOMN TUNMmn3aLmen.

— CTatnyeckas - y Kaxxgom nepeMeHHOM OonxeH 6biTb TN, U 3TOT TUM U3MEHUTb HENb3S.
JTOMY CBOMCTBY MPOTUBOMNOCTABNAETCA AMHAMMYECcKas TMNn3auus;

— fBHasa - Npu co3gaHnK nepemeHHon en obssaTtenbHO HEOHBXOAMMO NPUCBOUTL KAKOM-TO
TVN, ABHO Hanmcae 3TO B KoAe. B 6onee no3gHmx Bepcusix a3bika (C 91) cTano BO3MOXHbIM
NHULMANN3NPOBaTb NEPEMEHHbIE TUMa var, 0603HaYarOLWMN HYXKHbIN TUN TOrga, Korga ero
BO3MOXHO 04HO3Ha4YHO BbIBECTW M3 3HAUEHMS cnpaBa. bbIBatOT 93bIKN C HESIBHOM TUNN3a-
uuen, Hanpumep, Python;

— Crporas(cunbHas) - HEBO3MOXHO CMeLWnBaTb Pa3HOTUMNHbIE AaHHble. C opyron CTOPOHLI,
cyuiecTtByeT JavaScript, B KOTOPOM 3anucb 2 + true BblAaCT pe3ynbrar 3.

2.3.2. AHTMNATTEpPH «Marnyeckue vyucna»

MouTn BO BCeEX NpMMepax, KOTOpPble NCNONb3YTCA ANsg 0byyeHns, MOXKHO YBUAETb TaK Ha3bl-
BaeMbI aHTMNATTEPH - MI0XOM CTWJb AN HanNucaHMa Koga. Ymcna, KoTopble HaXoaaTCs cnpaBa
OT onepaTopa NpucBanBaHUs UCNONb3YOTCS B Koge 6e3 NnoscHeHW. Takon aHTUNATTepPH Ha3bl-
BaeTCHa «Marmyeckoe 4ucro». Marmyeckoe, NnOTOMYy UYTO HEMOHATHO, YTO 3TO 32 YMCO, NoYeEMY
3TO YMCNO UMEHHO TaKoe 1 YTo byaeT, ecnn 3TO YNCIO USMEHUTD.

Tak nydwe He genatb. 3apaHee HYXXHO CKa3aTb, YTO PEKOMEeHOyeTCs NoMeLwaTb BCe YmMcna B
KOAe B MMEHOBaHHbIE€ KOHCTaHTbI, KOTOPbIE XpPaHATCA B Havane ganna. Nacom Takoro nogxoaa
ABNSETCA BO3MOXHOCTb JIEFKO KOPPEKTMPOBATb 3HAUEHMS MEPEMEHHbIX B AOCTATOUYHO B0obLIMX
npoekTax.

HanpuMmep, B BalleM KO4e HECKOJIbKO ThICSY CTPOK, & KAKOe-TO YMCI0, CKaXXeM, BO3PacT Co-
BepLleHHoneTusa, umcno 18, ncnonb3oBasoCb HECKONBbKO OeCATKOB pa3s. [pu ncnonb3oBaHUmn
NPUIOXEeHNs B CTpaHe, rae CoOBepLUeHHONeTUEM cunTaeTcs 21 rog Bbl OOMXKHbI ByaeTe nepeyn-
TbiBaTb BECb KOA, B MOMCKax Marmyeckmnx «18» n ncnpaButb nx Ha «21». B aToM Bonpoce bygeT
TaKXXe BaXHO He 3anyTaTbCs, 4ENCTBUTENBHO SN 3TO 18, KOTOPble 03HAYaKT COBEPLUEHHONETME,
a He KOJIMYeCTBO KapMaHOB B XuneTke AHaTtonusa BaccepMaHaﬁ].

B cnyyae ¢ KOHCTAHTOM M3MEHUTb YNC0 HYXKHO B OAHOM MecCTe.

IMbI TO 3HaeM, UYTo nx 26
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Tun [MossicHeHue Idnana3oH
byte CaMbIi ManeHbKNN U3 agpecyembix TUMoB, | [-128, +127]
8 61T, 3HAKOBbIN
short Trn KOPOTKOTO Lenoro umcna, 16 6ut, 3Ha- | [-32 768, +32 767]
KOBbIV
char LlenouymcneHHbi TMN ons xpaHeHusa cum- | [0, +65 535]
BonoB B kKogupoBke UTF-8, 16 6uT, 6es-
3HaKOBbIN
int OcHOBHOWM TUN Uenoro yucna, 32 6uTta, | [-2147 483 648,+2 147 483
3HAKOBbIN 647]
long Tun pAnHHOro uenoro uucna, 64 6uta, | [-9 223 372 036 854 775
3HaKOBbIN 808, +9 223 372 036 854
775 807]
float Tun BeLWecTBEHHOro YMcna ¢ nnaBaroLemn
3anaTon (0AMHApPHOM TOYHOCTKU, 32 buTa)
double Tun BeLW,eCcTBEHHOro YMcna ¢ nnaBaroLem
3anaTon (oBoMHOM TOUHOCTH, 64 BUTa)
boolean | Jlornyeckun Tmn gaHHbIX true, false

Tabnuua 1: OCHOBHble TUMNbl AAHHbIX B 93blKe Java

2.4. T[puMUTUBHDbIE TUMNDbI AAHHbIX

Bce naHHble B Java fenaTca Ha ABe OCHOBHbIE KaTeropum: NPMMUTUBHbBIE U CCbINTOYHble. Tab-
nmua ﬂ] OEMOHCTPUPYET BCE BOCEMb MPUMUTUBHbBIX TUMOB A3blKa M X pa3MepHOCTU. YTobbl OT-
NPaBuTb Ha XPaHEHME KaKMe-To JaHHble UCNONb3yeTCcsa onepaTop npuceanBaHus. NpuceamBa-
HMe B NPOrpaMMMPOBaHUK - 3TO HE TOXKE CaMoe, YTO MaTeMaTUYeCcKoe PaBEeHCTBO, AEMOHCTPU-
pytoluiee ToXOeCTBEHHOCTb, a MOJTHOLEeHHasa onepauus.

Bce npucBanBaHus Bcerga NpoOMCXOAST CrpaBa HasleBo, TO eCTb CHavasa Bbl4MCNAeTCs npa-
Bas 4YaCTb, @ NOTOM pPe3ynbTaT BblUMCIEHMA NPUCBANBAETCHA NEBON. VICKNOUYEHUIA HET, UMEHHO
NO3TOMY B JIEBOW YaCTM HE MOXET ObITb HUKAKMX BbIYMCNEHN.

LLlecTb n3 BOCbMW TUMOB MMEET AMana3oH 3HaYeHUI, a 3Ha4YNUT OCHOBHOE UX OTNMYMe B 06b-
éMe 3aHMMaemon namaTu. Y double n float TOXe €CTb AManasoHbl, HO OHW 3aK/to4alTCsa B
TOYHOCTM NpeacTaBneHnsa opobHor yacTu. [nana3oHbl 03HAYakT, YTO €CNKM NOoNbITaTbCs NONOo-
XWUTb B MEPEMEHHYI0 MeHbLLEro Tuna bonbluee 3HaYeHne, NPOU3ONOET «NepenosiIHeHNe nepe-
MEHHOM»,

2.4.1. TllepenosiHeHUe LeNOUYUCIIEHHbIX NepeMeHHbIX

YeM MMeHHO YpeBaTo NepenosiHeHNe NepeMeHHON fierye nokasatb Ha npumepe (no ccbinke
- paccnenoBaHMe KpyLWeHNs pakeTbl M3-3a NepenosiHeHNS NepeMeHHo)

A MepenonHeHne NnepeMeHHbIX He Pacrno3HaETCs KOMMUISTOPOM.

Ecnu cospatb nepemeHHyto Tvna byte, ananasoH kotoporo oT [—128, +127], » NPUCBOUTL 3TOW
nepemMeHHoM 3HayeHune 200 NPon3onaET NepenosiHeHme, Kak ecnv NonbiTaTbCa BANTb NaKeT MO-
NT0Ka B HAaNEPCTOK.

«
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0 I'IepenonHeHme HepeMeHHOVI - 3TO CUTYyauud, B KOTOpOIZ NPONCXo4uT NOMbITKa
NoNoOXuTb bonbluee 3Ha4YeHne B nepeMeHHy MeHbLlero Tuna.

Ba)XHbIM BONPOCOM Npu NepPeNOIHEHUN OCTAETCA CEAYIOWNN: KaKoe B NepenosIHEHHON ne-
peMeHHOW OCTaHeTCcsa 3HavyeHne? MakcumanbeHoe, 127? 200 — 127 = 73? Kakon-to Mycop? Kax-
LbIM 93bIK, @ 3a4aCTy0 M pasHble KOMNUAATOPbI OOHOMO A3blka BeayT cebs B 3TOM BOMpoce no
pasHoMmy.

A B COBpeMeHHOM Mupe rurarepues u1 Tepa6aIZTOB NOYTU HUKTO HE
noJjibdyeTtcd MaJleHbKMMU TUMNaMn, HO UMEHHO N3-3a 3TOIo ownbKkm nepenojiHeHnd
nepeMeHHbIX CTAHOBATCA OnacHee MC&HCKOI‘;I MHKBU3NLUUMN.
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'NOBODY EXPECTS THE SPANISH
INQUISITION!

2.4.2. 3apaHue gns camonpoBepKu

1. Bo3MOXHO N1 06bsiBUTL B Java LeNIOYUCTIEHHYH NePEMEHHYH0 U NPUCBOUTL e ApobHoe
3Ha4yeHune?
2. Marunyeckoe 4mcno - 37o:
(a) uncnosas KoHcTaHTa 6e3 NosACHEHWI;
(b) umcno, nomoratolee B BblYNCIEHUAX;
(c) uncnoBas KOHCTaHTa, NpucBanBaemas npu obbABNEHUM NEePEMEHHON.
3. MNepenonHeHne NnepeMeHHON - 3TO:
(@) cnuwKoMm oNMHHOE Ha3BaHMe NepeMeHHOoN;
(b) cnuwkom 6onblLuoe 3HaYeHNe NepPeMeEHHON;
(c) paclumMpeHune nepemMeHHoM BCNeacTBme 3anmcy 60/bLLoro 3Ha4YeHus.

2.4.3. bBuHapHoe (6uTOBOE) NpPEpcTaB/ieHMEe JaHHbIX

Mocne pasroBopa 0 NePenOSIHEHMN, HEMb3S HE CKa3aTb O TOM, YTO MMEHHO NePEnOHAETCS.
Hanee byayT npeacTaBneHbl CBEAEHNSA KOTOPbIE KacaloTCsa He TONbKO A3blka Java HO 1 ntoboro
LPYroro si3blka NporpamMmMmpoBaHns. 3T CBELEHNA NOMOryT pa3obpaTbCs B AeTansax Toro Kak
XPaHUTCA 3HaYeHne NepeMeHHOoM B NporpaMMe n Kak, B LenoM, npomcxogmt pabota KoMnblo-
TEPHOM TEXHUKMU.
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6 Bce coBpeMeHHblIe KOMMNbOTEPDbI, TaK NN NHaYe pa60Ta+0T OT 3/1IEKTPUYECTBA
N ABNAKTCA NTPUMUNTUBHBIMU MO CBOEeMn CyTn YCTpOIZCTBaMI/I, KOTOpPbI€ NOHNMAIOT TOJIbKO
0Ba COCTOAHUNA: eCTb Hanpa>xXeHmne B 3ﬂeKTpMHeCKOI>'I Lenu v HeT. 3TK ABa COCTOSAHUS
NMPUHATO 3anncbiBatb B BUAE 1 n 0, COOTBETCTBEHHO.

Bce paHHble B ntobor nporpaMme - 310 eauHnMLbl U Hynu. [JaHHble B NporpaMme Ha Java He
NckNoueHune, yoobHee Bcero aTo ABIeHME paccMaTpUBaTb Ha NpUMepe NPUMUTUBHbBIX AaHHbIX.
MoCKoNbKY B KOMMbIOTEPE MOXHO ONepupoBaTh TONIbKO ABYMS 3HAYEHUAMM TO €CTECTBEHHbIM
06pa3oMm ncnonb3yeTcs ABOUYHAS CUCTEMA CUUCTIEHMS.

LHecatnyHoe | IBonvHoe | BocbMepuyHoe | LecTHaguaTtepuyHoe
00 00000 00 0x00
01 00001 01 0x01
02 00010 02 0x02
03 00011 03 0x03
04 00100 04 0x04
05 00101 05 0x05
06 00110 06 0x06
07 00111 07 0x07
08 01000 10 0x08
09 01001 11 0x09
10 01010 12 Ox0a
11 01011 13 0x0b
12 01100 14 0x0c
13 01101 15 Ox0d
14 01110 16 Ox0e
15 01111 17 OxO0f
16 10000 20 0x10

Tabnuua 2: NpeactaBneHns umcen

[BONYHaA cucTeMa CUMC/IEHNS 3TO CUCTEMA CUYUCIEHUS C OCHOBaHMeEM ABa. CylwecTBYHOT U
Lpyrue CUCTEMbI CUNCIIEHMS, HAMPUMEP, BOCbMEPUYHas, HO Celiyac OHa OTXOANT Ha BTOPOW MaH
MOJZIHOCTbIO YCTynas CBOE MeCTO LeCTHaauaTepmuyHon cucteMe cumcnenms. Kaxxnas umdpa B
OEeCATUYHOWM 3aMnUCKM YMCNa Ha3biBaeTCA Pa3psaaoM, aHANOMMYHO B ABOMYHOM 3aNUCU YUNCEN KaX-
nasa ungpa ToxKe HasbiBaeTCA PaspsaaoM, HO A1 KOMMbIOTEPHOM TEXHUKN 3TOT paspsad HasbiBa-
eTca butom.

ﬂ OpHa eguMHULA UK HOMb - 3TO OAWH BUT NepefaBaeMor AN XPaHUMOW UH-
hopmaumu.

BuTbl NpuHATO cobmpathb B rpynnbl MO BOCEMb LUTYK, MO BOCEMb Pa3psiaoB, 3TV FPynnbl Ha3bl-
BatoTCA 6aMT. B A3bike Java BO3MOXHO ONepupoBaTb MUHUMAIbHOW eAnHuLen nHdopmaumu,
TaKoM Kak 6anT ong aToro ecTb COOTBETCTBYHOLWMNA TUM. [AnanasoH 6anTta, cornacHo tabnuubl
[—128,4+127], TOo ecTb 6alT nHhopMaLmm MOXeT B cebe coaepxaTb POBHO 256 3HaveHUn. Camo
Yncno 127 B ABOMYHON 3aNnCK 3TO CEMMPA3PSAHOE YMCNO, BCe paspsbl KOTOPOro eanHuLbl (To

«
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ecTb 6anT BbIMNAOMT Kak ©1111111). NMocnegHunin, BOCbMOWN, CaMbll CTaplwunii 6UT, onpeaenseT
3Hak uncnal. [ocTaToYyHO 3HATb hOPMYSy pacyéTa 3anmMcu oTpuLaTenbHbIX 3HAYEHWIA:

1. B NpsAMOM 3anMcK NOMEHATb BCE HY/IM HA eANHULbI U eOUHULBI Ha HYNN;

2. NOCTaBUTb CTapwmmn 6uUT B eguHnLy.
Tak BO3MOXHO MOMYy4YnTb Ha eAMHULLYY MeHbLUee OTpuLATEeSIbHOe YNC/O, TO eCTb Npeobpa3oBas
0 nonyunm -1, 1 6yneTt -2, 2 cTaHeT -3 1 Tak aanee.

Yncna 66nbinx paspsgHoCTen MoryT XpaHnTb 60MbluMe 3HaUueHns, Tenepb NnpeobpasoBaHmne
AMNanasoHOB M3 OeCATUYHOM CUCTEMbI CUMCIIEHNS B A BOMYHYIO MOKAXET YTO byte 310 ogmH 6anT,
short 310 ABa 6anTa, To ecTb 16 6uT, int 310 4 6anTa TO eCcTb 32 bMTa, a Long 3710 8 BanT nnun 64
6uTa XpaHeHMs nHhopMaumu.

2.4.4. 3apaHua pna caMoONpoBepPKMU

1. Bo3MoxHO i vmcno 3000000000 (3 munnmapga) sanmMcaTtb B 4BOMYHOM NpeacTaBieHnn?
2. Kak Bbl flyMaeTe, novyeMy LwecTHaguaTepnuyHasg cMctemMa CYMCNEHMS BbiITeCHUIA BOCbMe-
PUYHYO?
2.4.5. LUenouncneHHblie TUNbI

LLenoYncneHHbIX TUNOB YETbIPE, N OHM 3aHUMatoT 1, 2, 4 n 8 6anT.

0 TexHUYECKU, LLeNIOUMCIEHbIX TUMOB NATb, HO char YCTPOEH YyTb C/IOXHEE ApY-
rmx, NO3TOMYy He paccMaTpuBaeTCs B 3TOM pasgerne.

3HaYyeHMs B LLENIOUYNCIIEHHbIX TUMAX MOTYT BbITb TONBKO Liefble, HUKAK N HUKOTAa HEBO3MOX-
HO NPUCBOUTb UM APO6HbIX 3HaUEeHM. [Tpo 3TK TUNbI cnegyeT NOMHUTL CneayoLwee:
— int - 3TO caMblli YacTO MCMNOb3yeMblin TUN. ECNn coMHeBaeTeChb, KaKoWM LefI0UMNCIEHHbIN
TMN UCMNONb30BaThb, MCMNOMb3YNTE int;
— BCe Liefible uncna, KoTopble NULLYTCS B KOAe - 3TO int, Aa)ke ecnu Bbl NblTaeTecb UX Npu-
CBOWTb NEPEMEHHON APYroro Tmna.
Kak int npeobpasyeTtcs B MeHbLUe TUNbI? ECnm HanucaTb umudpaMm cnpaBa Yncrio, KoTopoe
MOXEeT MOMECTUTbCS B MEPEMEHHYIO MEHbLLEro TUna crnesa, TO CTaTUYEeCKUA aHanmn3aTop Koaa
ero NponycTuT, a KOMNUNATOP NpeobpasyeT B MeHbLUNIA TUMN aBTOMATMYeCKM (CTpoka 9 Ha puc.

.

Puc. 1: NMpucBamBaHne BaNMAHbIX M NEPENONHAOLWNX 3HAYEHUI

23[1eCb MOXHO HauaTb AOMMWI 1 CKYYHbIV Pa3roBOP O CXeMOTEXHUKE U XPaHEeHUM OTPULATENbHbIX YMCEN C Npu-
MeHeHWeM TeXHUKN [OMNMOAHUTENbHOMO Koaa.

«
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Kak BMOHO, K MaleHbKOMY byte ycnelHo npuceanBaeTca int. ECNv )e HanucaTtb YMCo KO-
Topoe bonblie Tuna cnesa 1, COOTBETCTBEHHO, MOMECTUTLCA HEe MOXET, cpefa pa3paboTKu Bbl-
oaeT npegynpexaeHne KOMNUNATopa, YTo oxuaancs byte, a nepefaH int (ctpoka 10 puc ).

YacTo HY»HO 3anucaTtb B BUAE YMC/la KaKkoe-To 3HaueHne bonbliuee YeM MOXeT NpUHMMaTb
int, 1 9BHO NPUCBOUTbL HaYaNibHOE 3HaUYeHne nepeMeHHoN Tuna long.

Integer number too large

Puc. 2: MonbiTKa MHMLMANM3aLUmM nepeMeHHon Tuna long

B npumepe Ha puc. 2 nokasaHa nonbiTKa NpucBouTb 3HadeHne 5000000000 nepeMeHHOM
TMna long. M3 TekcTa oWwnbKN S9CHO, UTO HEBO3MOXHO MOJSIOXUTb Takoe 6oblloe 3HaYeHre B
nepemMeHHyl Tuna int, a 370 3Ha4uT, YTO cnpaBa int. MNoyeMy 6onbwon int 6e3 npobnem npu-
CBaMBaEeTCH K MasieHbKOMY 6anTy?

Puc. 3: PeweHne I'Ip06ﬂeMbI nepenosiHeHNA YNCITOBbIX KOHCTAHT

Ha puc. 3 NnpofeMOHCTPMPOBaHO, YTO aHaNOrMYHas CUTyaLns BO3HUKAET C Tunamm float u
double. Bce gpobHble uncna, HanncaHHble B Koge - 3To double, NO3TOMY NOSIOXKMUTbL UX BO float
6e3 LONONHUTENBHBIX YCUNNIA HEBO3MOXHO. B 3TMX Clyyasx K HanMCaHHOMY CnipaBa YnUCy Hyx-
HO 006aBUTb ABHOE yKasaHue Ha ero Tun. Ona long nuwemMm L, a gpns float - £. Yawe Bcero L
MULYT 3arnaBHyto, YTobbl NoAYEpPKHYTb, YTO TMN 6onblue, a £ NUWYT ManeHbKyto, YTobbl nog-
YEepPKHYTb, YTO Mbl yMeHbLUaeM TuM. Ho perncTp B 3TOM KOHKPETHOM Cllyyae 3Ha4YeHusl He UMeeT,
MOXHO NMUcaTb U TaK U TaK.

2.4.6. Yucnac nnaBaiowein sanaTom (Toukomn)

Kak BngHo n3 tabnumubl @, [Ba N3 BOCbMM TUMOB HE UMEIDT AMana3oHOB 3HA4YeHMN. ITO CBA3a-
HO C TeM, YTO AManasoHbl 3HAUYEHU cbnoyTa 7 ,u,a6na 3aKk4vakTCAa HE B BeJIMYUMHE BO3MOXHbIX
XPaHUMbIX Yncen, a B TOYHOCTU 3TUX YMCesl nocne 3anaTon.

«
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6 Yucna c nnaBaroLLen 3anaTOM B aHI0S3bI4HOM TMTepaType Ha3blBatOTCA YMC-
na c nnasatowen Toukon (ot aHrn. floating point). Takoe pasnuume cBS3aHO C TEM, YTO
B PYCCKOSI3bIYHON NUTepaType NPUHATO oTAeNsaTb POobHY0 YacTb YMcna 3anaTon, a B
€BPOMNENCKOM N aMEPUKAHCKOWN - TOYKOMN.

XpaHeHune yncen c niaBaroLwemn sansToid paboTtaeT no ctaHpapTty IEEE 754 (1985 r). ns
paboTbl C UMCNaMm ¢ NNaBatoLLer 3anNaTon Ha annapaTypHOM ypoBHe K 0b6bIMHOMY Npoueccopy
nobasnsatoT matematmnvecknin conpoueccop (FPU, floating point unit).

S E M S E M
63 62 51 31 30 22
1 11 52 1 8 23
1, 1,
64 32
(a) double (b) float

Puc. 4: Tunbl ¢ nhaBatoLLen 3anaTom

PucyHok @,u,eMOHCTpMpyeT, KaK pacnpegenstoTcs buTbl B UMcnax Cc NnaBatoLLen 3ansTon pas-
HbIX pa3psgHocTen, rae S - Sign (3Hak), E - Exponent (8(11) paspsoB nons nopsigka, 3KCNOHeH-
Ta), M - Mantissa (23(52) 6uta MmaHTuCCbI, ApobHAs YacTb Uncna).

Ecnu nonbiTaTbCa Y0XWUTb BECb CTAHAAPT B ABa NPEAsIOXKEHUS, TO NOSYyYUTCH NPUMEPHO
crnepyoLlee: nony4YnTb YACO B COOTBETCTBYIOLLLNX PA3pAAHOCTAX BO3MOXHO Mo hopMynaMm:

B M
Fyy = (—1)% x 287127 » (1 + ﬁ)

_ M
F64 — (_1)S ™ 2E 1023 % (1 + ﬁ)

ﬂ Hanpumep: 40,5 = 27! noatoMmy, uncno bygert 3anmcaHo Kak

0_01111110_0000000000000000VARLAY, TO eCTb 3HaK = 0, MaHTUCCa = 0, NOPA[OK =
127 — 1 = 126, 4T0bbI NONYYNTL CreaytoLme pesynbTaTbl BbIMUCIEHWN:

—1° NoNoXMTENbHbI 3HAK, YMHOXMWTb Ha NOPAAOK

2126-127==1 — () 5 N yMHOXUTb HA MaHTHCCY

14+ 0.Toectb, —1° x 271 x (1 +0) =0, 5.

OTcrofa CTaHOBUTCSA OUYEBUAHO, UTO YEM CIOXKHEE MaHTMCCA U YeM MeHblUe NopAaoK,
TeM 6oiee TOUHbIE U MHTEPECHbIE UNCA Mbl MOXEM MOMYUUTh.

Bo3bMéM ang npumMepa umcno —0, 15625, 4yTobbl NOHATH KaK ero 3anMcbiBaTb, OTKUHEM 3HaK,
aTo byneT eoMHMLA B paspsfe, OTBEUALWEM 3a 3HaK, M MOCYMTAaeEM MaHTUCCY C nopsagKkoMm. Mpea-
CTaBWM YMCNO KaK NONOXUTENbHOE N ByaeM OT Hero NOCNefoBaTeIbHO OTHUMATb YNCNA, ABNS-

3xopolwo 1 noapobHo, Ho Ha C, B nocTe Ha Xabpe.

«
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rownecda oTrpuuatresibHbiIMM CTeENEHAMUA OBOMKWN, UTOObI nony4ynTb MaKCMMaJlbHO 6nnskoe K HYIHO
3HayeHune.

2! =2
20=1.0
271 =05

272 =10.25
273 =0.125
274 = 0.0625

27° =0.03125
279 = 0.015625

277 = 0.0078125
27% = 0.00390625

O4yeBMOHO, YTO —1 U —2 CTENEHWU OTHATb HE NOJTYyYUTCS, NOCKOSbKY Mbl ABHO YXOOMM 3a rpa-
HULY HYNS, a BOT —3 NPEKPACHO OTHUMAETCS, 3HaUMT Nopsaaok byoet 127 — 3 = 124, octanocb
NOHATb, YTO NOJIYYMUTCHA B MaHTUCCE.

BuauMm, UTo ocTaBLLeecs noce nepsoro BblumtaHua (0, 15625 —0, 125) Uncno - 370 27-°. 3HauUnT
B MaHTUCCe nuwem 01 1 ocTasibHble HY/IM, TO €CTb C/ieBa HanpaBo yKa3blBaeM, KakKme CTerneHun
nocne —3 6yayT HyXHbl. —4 HE HYXHa, @ —5 HyXHa.

MonyunTcsa, Yto

2097152
_l_ .

(_1)1 X 2(124—127) X (1 223

) = 1,15652

nnn, ToXXOeCtBeHHO,

(—1)' x 1,0le — 3 =
Ix234+0x214+1x27° =
1x0,125+0 x 0,0625 + 1 x 0,03125 =
0,125 4 0,03125 = 0, 15625

Tak 4yMCcno c nnaBawoLLEN 3aNsaTOM BO3MOXKHO NocuMTaTb ABYMSA crnocobamu: no npuBenéH-
HoW chopMyrie, Ny NocneaoBaTeNbHO CKaabiBas paspsabl MAHTUCCbl YMHOXEHHbIE Ha ABONKY
B CTEMEHU NOpPsaaKa, yMeHbllaa NopsaaoK Ha KaXkaoM Luary.

K ocobeHHoCcTAM paboTbl Yncen ¢ NaaBaroLWwen 3aniTom MOXHO OTHECTMU:

BO3MOXEH KaK MOJIOXKUTENbHbIN, TaK M OTPpULATENbHbIN HOJMb (B LeNbIX YMCax HOMb BCcerga
MNONOXUTENbHbIN);

€CTb OrpomMHas 30Ha, 0OTMeYeHHada Ha PUCYHKe @, KOTOopas sBnseT cobon HenpeacTtaBUMble
yncna, CIMWKOM bonblume ANnsg XxpaHeHMs BHYTPU TaKOW NepeMeHHON Unn HaCTONIbKO Ma-
NIeHbKMWe, YTO MHMMAad edVHKMLA B MAHTUCCE OTCYTCTBYET,

B TAKOM UMCNIe MOXHO XPaHUTb 3HAYEHNSA NONOXKNTENBHOM N OTPULLATENTbHOM BECKOHEYHO-
CcTn,

npu paboTe ¢ TaKMMU YNCaMu NOABNAETCH MOHATUE HEe-YMCNa, NPY 3TOM BaXKHO MOMHUTD,
yTo NaN !'= NaN.
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OTPHUATENBHEIEC HHCIIA NONIOXHTEJEHEIE HHCIIA

'OOFFFFF FFFFFFFF
7FFFFFFF FFFFFFFF

FFFFFFFF FFFFFFFF
FFFOO000 00000001
FFFOO0O00 00000000
FFEFFFFF FFFFFFFF
8010000000000000
8000000000000001
80000000 00000000

+ 00000000 00000000
00000000 00000001
OOOFFFFF FFFFFFFF
00100000 00000000
TFEFFFFF FFFFFFFF
7FFO0000 00000000
. 7FFO0000 00000001

b=

NAN g & 88 [T 88 g?j.:NAN
2 “E8 I | ¥ ER 2
2 28 | & 5B 2
o3 oS = § o
g g =

g 28 3 2 B8 .
3 g R 32 2 8K 8

22 8 § 337 2
2 8§ § 3 » 8§ &
-': q ' v- 1 ? f_;_‘ '_;:

- HyNeBHE YHCTA HopmanusoBaHHble yncna  [leHopManuaoBaHHbIe Yncna

- ACHOPMANH3OBAHHEIE HHCIA

- HOpMANH30BAaHHEIE YHCIA F32 ('1 )S 2(E-127) (1 +M/223) F32 (-1 )S 2121 /223
) FB4 (-1)8 2(E1023) (14M/252)  F4 (-1)S 21023 /252

Puc. 5: OcobeHHOCTM paboTbl C YMCnaMm C NnaBaroLLer 3anaTomn

2.4.7. 3apaHua gna caMorpoBepKHU

1. CKoNnbKo 6aNT gaHHbIX 3aHMMaEeT caMblii 60NbLION LEeNOYNCNEHHbIN TUM?
2. MoyeMy Henb3s HaNPsSMY CPaBHUBATb LENOYMUCIIEHHbIe AaHHbIe Y YMCia C NiaBatoLLemn
3angaToun, Aaxe ecnu TamM TOUYHO NeXuT umcno 6e3 gpobHom yacTn?
3. BHyTpu nepenonHeHHOM NnepeMeHHON 0CTaéTCs 3HaUeHe:
(a) nepepaHHoOe - MaKCMMarnbHOe ONs TMNa,;
(b) makcumanbHoOe onga TMna;
(c) He onpepeneHo.

2.4.8. CumMmBonbl u 6ynesbli

LLlecTb M3 BOCbMM MPUMUTUBHbBIX TUMOB MOIMYT MMETb KaK MOSIOXKUTENbHbIE, TaK U OTpuULa-
TeNbHble 3HAYeHMs, OHM Ha3blBalOTCSH «3HAKOBbIE» TUMbl. B Tabnuue ecTb gBa TMNa, y KOTOPbIX
€CTb AManasoH HO HET OTPULATENbHbIX 3HAYEHWUI, 3TO boolean 1 char

byneB TMn XpaHUT 3HayeHue true unm false. Ha cobecenoBaHMax MHOrga CnpallmBatoT,
CKOJNIbKO MecTa 3aHMMaeT boolean. B Java 06bEM XpaHeHMs He onpenenéH n 3aBUCUT OT KOH-
KpeTHon JVM, 06bI4HO cUMTatoT, YTO 3TO OANH BanT.

Tun char egUMHCTBEHHbI 6€33HAKOBbINM LLe/IOYMCIEHHbIN TUM B S3blKe, TO €CTb €ro CTapLumm
paspsa XpaHUT NoNe3HOe 3HAYEHME, @ HE NPU3HAK MONOXUTENbHOCTU. TUM LLENOYNCTIEHHbIN HO
Mo YMOJTYaHMIO cpeaa MCNONHEeHMS MHTEPNPEeTUPYET ero Kak cMMBos no Tabnuue utf-8 (cm dpar-
MeHT B Tabnuue @) B a3bIke Java ecTb pasHuLa Mexay oaMHaAPHbIMUY 1 OBOMHbLIMU KaBbl4ykaMu. B
OLMHApPHbIX KaBbl4Kax BCerga 3anncbiBaeTca CUMBOJI, KOTOPbIM Ha CaMOM Jene SBnsgeTcsd Leno-

«
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dec | hex val dec | hex |val || dec | hex | val || dec | hex val
000 | Ox00 | (nul) [[032 | 0x20 | O || 064 | 0x40 | @ || 096 | 0x60 ‘
001 | Ox01 | (soh) [[ 033 | Ox21 | ! | 065 | Ox41 | A | 097 | Ox61 a
002 | Ox02 | (stx) || 034 | Ox22 | ” | 066 | Ox42 | B | 098 | 0x62 b
003 | Ox03 | (etx) || 035 | Ox23 | # || 067 | Ox43 | C | 099 | 0x63 c
004 | Ox04 | (eot) || 036 | 0x24 | $ | 068 | Ox44 | D | 100 | Ox64 d
005 | Ox05 | (enq) || 037 | Ox25 | % || 069 | 0x45 | E || 101 | Ox65 e
006 | Ox06 | (ack) || 038 | Ox26 | & || 070 | Ox46 | F | 102 | Ox66 f
007 | 0x07 | (bel) || 039 | Ox27 | ' 071 | Ox47 | G | 103 | Ox67 g
008 | Ox08 | (bs) || 040 | Ox28 | ( | 072 | Ox48 | H | 104 | 0x68 h
009 | Ox09 | (tab) || 041 | 0x29 | ) | 073 | 0x49 | I | 105 | Ox69 i
010 | Ox0A (If) 042 | Ox2A | * 074 | Ox4A | 3 106 | Ox6A ]
011 | Ox0OB | (vt) 043 | Ox2B | + 075 | Ox4B | K || 107 | Ox6B k
012 | OXOC | (np) || 044 | Ox2C | ’ || 076 | 0x4C | L | 108 | Ox6C l
013 | OxOD | (cr) 045 | Ox2D | - 077 | 0x4D | M | 109 | Ox6D m
014 | OxOE | (so) 046 | Ox2E . 078 | Ox4E | N || 110 | Ox6E n
015 | OxOF (si) 047 | Ox2F | / 079 | Ox4F | O | 111 | Ox6F o]
016 | Ox10 | (dle) || 048 | Ox30 | O || 080 | Ox50 | P | 112 | Ox70 p
017 | Ox11 | (dcl) || 049 | 0x31 | 1 081 | Ox51 | QO | 113 | Ox71 q
018 | Ox12 | (dc2) || 050 | Ox32 | 2 | 082 | Ox52 | R | 114 | 0x72 r
019 | Ox13 | (dc3) || 051 | Ox33 | 3 || 083 | Ox53 | S || 115 | 0x73 S
020 | 0x14 | (dc4) || 052 | 0x34 | 4 084 | Ox54 | T | 116 | Ox74 t
021 | Ox15 | (nak) | 053 | 0x35 | 5 || 085 | Ox55 | U | 117 | Ox75 u
022 | Ox16 | (syn) || 054 | Ox36 | 6 || 086 | Ox56 | V || 118 | Ox76 Y
023 | Ox17 | (etb) || 055 | 0x37 | 7 087 | Ox57 | W || 119 | Ox77 w
024 | 0x18 | (can) || 056 | Ox38 | 8 || 088 | Ox58 | X | 120 | 0x78 X
025 | 0x19 | (em) || 057 | 0x39 | 9 | 089 | Ox59 | Y | 121 | 0x79 y
026 | Ox1A | (eof) || 058 | OXx3A | : 090 | Ox5A | Z || 122 | Ox7A y4
027 | Ox1B | (esc) || 059 | Ox3B | ; 091 | Ox5B [ 123 | Ox7B {
028 | Ox1C | (fs) || 060 | Ox3C | < | 092 | Ox5C | \ |l 124 | O0x7C |
029 [ OxAD | (gs) | 061 |Ox3D | = || 093 | Ox5D | ] || 125 | Ox7D }
030 | OX1E | (rs) || 062 | OX3E | > | 094 | OX5E | ~ | 126 | Ox7E ~
031 | Ox1F | (us) 063 | Ox3F | ? 095 | Ox5F | _ 127 | Ox7F | \DEL

Tabnuua 3: ®parmeHT UTF-8 (ASCII) Tabnuubl

YNCJTEHHbIM 3Ha4YE€HNEM, a B ,EI,BOMHbIX KaBbl4YKaX BCerga 3anncbiBaeTCcAa CTPOKa, KOTOpad (baKTl/I-
YeCKU aBNAeTCd IK3eMMNNapoM KJjlacca String. HOCKOﬂbe TUNnmn3auma ctporad, To HeBO3MOXXHO
3anmcaTb B char CTPOKW, a B CTPOKW yucna.
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6 B Java ecTtb TPWU OCHOBHbIX MOHATUA, CBA3AaHHbIX C AAHHbIMU NMEPEMEHHbIMU U
MCNOJSIb30BaHMEM 3HAUYEeHUN: 0bbaBNEHNE, npunceanBaHune, MHULMaIN3aLna.

Ina Toro 4to6bl 06BSBUTH NEPEMEHHYIO, HYXHO HanucaTb €€ TMM N Ha3BaHMe, TaKXe
4acTo BMECTO Ha3BaHMS MOXHO BCTPETUTb TEPMUH NOEHTUUKATOP.

Hanee B 11060 MOMEHT MOXXHO NPUCBOUTH 3TON NEPEMEHHOM 3Ha4YeHme, TO eCTb He0b-
XOAUMO HanucaTb MAEHTU(MKATOP NCMOMb30BaTh ONepaTop NpUcBaMBaHMs 1 cnpasa
HanMcaTb 3Ha4YeHMe, KOTOPOe Bbl XOTUTE NPUCBOUTbL AAHHOW NepeMeHHON, MOCTaBUTb
B KOHLLe CTPOKM TOUKY C 3anaTOMN.

Take CylLecTBYeT MOHATME UHUYUAAU3ayuU - 3TO Korga obbeanHATCS Ha OOHON
CTPOKe 0O6bsABNEHME 1 NPUCBanBaHME.

2.4.9. TpeobpazoBaHue TUNOB

Java - 3T0 93bIK CO CTPOroM CTaTUYECKOM TMNn3aumnen, Ho npeobpasoBaHmMe TUNOB B HEN BCE
paBHO ecTb. NpocTbiMK cnoBaMu, NpeobpasoBaHMe TUMOB - 3TO KOFAa KOMOUASTOP BUOMT, YTO
TWNbl NEPEMEHHbIX MO Pa3Hble CTOPOHbI MPUCBAaMBaHMS pasHble, HAYMHAET pa3peLlaTtb 37O NPo-
TnBopeume. NpeobpasoBaHne TUNOB ObIBAET ABHOE U HESIBHOE.

ﬂ B pasroBope mnu B coobLLeCTBaxX MOXHO YC/blWaTbh WX NPOYMTaTb TEPMU-
Hbl TAMMNKACTUHT, KAaCTUHT, KacT, KacTaHyTb, U Apyrne npou3BOAHbIE OT aHMMNCKOro
typecasting.

HeaBHoe npeobpasoBaHune TUMOB NPOMCXOAMT, KOrAa NPUCBaNBAOTCS YMCa NEPEeMEeHHbIM
MeHbLLEeN pa3sMepHOCTH, YeM int. Ymcno cnpasa 3To int, a 3HauMT 32 pa3psana, a cnesa, Hanpu-
Mep, byte, M B HEM BCero 8 paspsnoBs, HO HU cpefa HYU KOMNUASITOP He Mopyrananch, NOTOMY YTO
3HayeHne B 60NbLIOM int He NpeBbICUIO 8 pa3psanoB MasnieHbKoro byte. MTak HesiBHOe npeob-
pasoBaHuMe TUMOB NPOUCXOAMUT B CNyYasXx, KOraa, «<BCE 1 Tak NOHSATHO». B criyyae, ecnun HesiBHoe
npeobpasoBaHne HEBO3MOXHO, CTAaTUYECKMNN aHANM3aTop KoAa BblAAET OLWMOKY, UTO OXKMaancs
OOMH T1N, a 6bi1 gaH gpyromn.

fiBHOe npeobpasoBaHme TUNOB NPONCXOOMT, KOrAa Mbl SBHO NULLEM B KOLE, YTO HEKOTOPOE
3HaYeHne OOIKHO MMETb OnpenenEéHHbIN TUMN. ITOT BapuaHT NpMBeLeHNs TUNoB Toxe bbin pac-
CMOTPEH, KOrAa K Yncnam AonmcbiBannch TMNOBbIe KBanugukaTopsbl L 1 £. Ho yalle Bcero cnyva-
eTCs, YTO NPOUCXOANT NPUCBAMBAHME NEPEMEHHbIM He TEX 3HAUYEHUI, KOTopble Bblfn HanucaHbl
B TEKCTe NPOorpaMmel, a Te, KOTOpble NOJYYMINCH B pe3yfbTaTe KaKMX-TO BbIYUCIEHUI.
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% sources-draft

Puc. 6: Ownbka npuBeneHnsa TMNoB

Ha puc. E npuBenEH NPOCTENLLNI NPUMEP, B KOTOPOM OHEBUOHO, YTO BHYTPU NEPEMEHHOM 10
COOEPKNTCA 3HAYEHME, He NpeBbllatoLLee ogHoro banTa xpaHeHus!, a 3HaYUT BO3MOXHO SIBHO
coobWMTb KOMNUASTOPY, UTO 3HAYEHNE TOYHO NMOMECTUTCH B byte. IBHO npeobpa3oBaTb Tunsl.
[N 3TOro Hy>KHO B MPaBOM YacTu onepaTtopa NpucBaMBaHus nepen MaeHTUdrkaTopom nepe-
MeHHOM B cKobkax 0obaBnTb Ha3BaHMe TUNA, K KOTOPOMY Heobxoammo npeobpa3oBaTb 3HaYe-
HVEe 3TON NePeMEHHOMN.

Pwuc. 7. BepHoe npusegeHue TUNoB

2.4.10. KOHCTAHTHOCTb

Constare - (nat. cToaTb TBEPA0). KOHCTAHTHOCTb 3TO CBOMCTBO HeM3MeHsaeMocTu. B Java knto-
4YeBOe C/I0BO const He peasin30BaHO, XOTb M BXOAUT B CMUCOK KJTHOUYEBbIX, 3ape3epBMPOBaHHbIX.
KOHCTaHTbI CO34alTCa NPy NOMOLLKM KtoYeBoro cnoea final. KntoueBoe cnoBo haHan BO3-
MOXXHO NMPUMEHATb HEe TOJIbKO C MPUMUTUBAMMU, HO U CO CCbIJTIOYHbIMW TUNAMUK, METOOaMU, KNac-
camu.

0 KoHcTaHTa - 31O nepemMeHHada nnn VI,EI,eHTVICbVIKaTOp C KOHEe4YHbIM 3Ha4YeHneM.

2.4.11. 3apaHus ona camonpoBepKu

1. Kakas Tabnuua nepekogMpoBKM UCNONb3yeTcsa ANs NpeacTaBieHms CUMBOOB?

2. Kakux gencTeuin TpebyeT OT nporpamMmucTa sBHoe npeobpasoBaHme TUNOB?

3. Kakoe 3HauyeHue byaoeT cogepaTbCsa B MEPeMeHHOM a Noc/e BbIMNOHEHMSA CTPOKM int a =
10.0f/3.0f;
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2.5. CcbU104YHbIE TUNDbI JaHHbIX, MAaCCUBDI

CcblJIOYHbIEe TUMbI AAHHbIX - 3TO BCE TUMbl AAHHbIX, KPOME BOCbMW NepeYncrieHHbIX NpUMn-
TMBHbIX. CaMbIM NMPOCTbIM M3 CCbINIOYHbIX TUMOB ABNAeTCA MaccuB. DaKTUYECKN MacCuB BbiBe-
[leH Ha YPOBEHb A3blKa M HE UMEET CMeLManbHOro K/to4YeBoro c/ioBa.

CCbIIOYHbIE TUMbI OT/IMYAKTCS OT MPUMUTUBHBIX MECTOM XpaHeHUs nHopmaumn. B npumun-
TMBaXx AaHHble XPaHATCA TaM, FAe CyLLecTByeT NepeMeHHas 1 roe HanucaH eé ngeHTudmnkarTop, a
Mo NAEHTUGMKATOPY CCbIIOYHOMO TUMA XPAHMUTCS He 3HAYeHKe, a ccbinika. CCbiIKY MOXHO Npea-
CTaBUTb KaK ApJiblK Ha paboyem cTone, To eCTb O4EBUAHO, YTO HEMNOCPEACTBEHHAasA MHopMaL s
XPaHUTCS He TaM, Fae HanucaH naeHTudunkatop. Takoe sBHOe pasgeneHre naeHTugmkaropa ne-
PEMEHHON M JaHHbIX BaXXHO MOMHUTb U MOHMMAaTb Npu paboTte ¢ OOI.

0 MaccuB - 370 eguHas, cniowHasa 06nacTb AaHHbIX, B CBA3M C YEM B MaccmBax
BO3MOXHO OCYLLECTBIEHNE AO0CTYNa No MHOEKCY

CaMbIi MNagwnin nHaeKc ntboro MaccmBa - HOMb, MOCKOJIbKY MHAEGKC - 3TO 3HAYEeHNe CMe-
LLLEeHWNS NO 3/1IeMEeHTaM OTHOCUTENbHO HavyaslbHOro agpeca Maccuea. To eCcTb, /19 Nosy4YeHns ca-
MOro NepBOro afieMeHTa Hy»HO CMECTUTbCS Ha HOJb Wwaros. OYeBMAOHO, YTO CaMbli NOCEAHNN
3/1eMEHT B MacCuBe U3 OecATU 3Ha4YeHni, byaeT XpaHUTbCSA MO AeBATOMY MHOEKCY.

MaccuBbl BO3MOXHO cO3AaBaTb HECKONIbKUMK criocobamMu (IMCTUHT @). B obwem Buae obb-
SIBNIEHNe - 3TO TUM, KBaapaTHble CKOBKKN Kak 06bo3HauyeHne Toro, 4to aTo bygeT MaccmB U3 ne-
PEMEHHbIX 3TOro TUna, naeHTugukaTop (CTpoka @). NHMUManM3npoBaTb MacCuB MOXHO 1nbo
CCbIJIKOM Ha Opyron MmaccuB (CTpoka @) MNyCTbIM MaccuBoMm (CTpoka ) WUNW 3apaHee 3a4aHHbI-
MM 3HAYEHUSMMU, 3aNMCaHHbIMM Yepe3 3anaTyto B UrypHbix ckobkax (cTpoka @). MNpucBonTb B
npouecce pabotbl NOEHTUHONKATOPY BO3MOXKHO TOJIbKO 3HAUYEHMEe CCbIIKU U3 OPYroro WaeHTu-
thmkaTopa 1M HOBbIN MYCTON MACCUB.

NnctuHr 1: ObbasneHMe MaccmBa

int[] arrayo;

int[] arrayl = array@;

int[] array2 = new int[5];
int[] array3 = {5, 4, 3, 2, 1};

array2 = {1, 2, 3, 4, 5}; //

A Hukak 1 HMKorga Henb3s NPUCBOUTL UAEHTUdUKATOPY Lesblii FOTOBbI Mac-
cuB B npouecce paboTbl, HENb3s CTAaHAAPTHLIMU CPEACTBaMM NepPenpuUCcBOnNTb pag, 3Ha-
YeHMI YacTn MaccmBa (Tak HasblBaeMble CaiChbl UK CPesbl).

MaccuBbl 6bIBatOT Kak 0QHOMEPHbIE, TaK 1 MHOrOMepHble. MHOroMepHbI MaccuB - 3TO BCe-
roa MaccuB M3 MacCCMBOB MEHbLLEero pasmepa: ABYMeEpPHbI MacCUB - 3TO MaCCUB OQHOMEPHbIX,
TPEXMEPHbBIV - MacCMB OBYMEPHbIX M Tak ganee. [MpaBuna MHULUMANMU3ALMM Y HUX HE OTAnYa-
toTca. MpeobpasoBaTbh TMN MacCMBa Heb3s HUKOMOA, HO MOXHO npeobpas3oBaTb TUM KaXKA0ro
OTAENbHOro 3/IeMeHTa NpU YTeHMU. ITO CBA3AHO C TEM, UYTO MO MaCCMBbI Cpasy BblaenseTcs
HenpepbiBHas obnacTb NaMaTK, a CO CMEHOW TUNa BCEX 3HAaYEHMI MaccuBa 3Ty 061acTb HYXHO
6yneT nnm 3HauUMTENbHO PACLUMPSTL MW 3HAYUTENbHO CyXKaTb.

«
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KntoueBoe cnoBo final paboTaeT TONbKO C NOEHTU(MKATOPOM MaccKBa, TO eCTb He 3anpe-
LaeT MU3MEHATb 3HAYEHUS ero 3/IEMEeHTOB.

Ecnv norvka nporpaMmbl npegnonaraeT co3gaHne HUXKHUX U3MepeHnii MaccmBa B npoLecce
paboTbl NporpaMMmebl, TO NPU UHULMANTM3ALLMN MaCCUBa BEPXHETO YPOBHS HEe CllefyeT YKasbiBaTb
PasMepPHOCTM HUXKXHUX YPOBHEN. 3TO CBSA3aHO C TEM, YTO MPU MHULMANM3aLMK, Java cpasy Bbl-
LensieT namMsATb Nog, BCe M3MEpPeHUusi, a NpUcCBanBaHme HUKHUM N3MEPEHMSIM HOBbIX CCbIJIOK Ha
co3pgaBaeMble B npouecce paboTbl MaccuBebl, byaeT nepeco3gaBaTb 061acTy NamMsaTh, NonyyaeT-
cs Hebonblas yTeuka naMaTu.

MpounTaTh M3 MaccuBa 3HAYEHNE BO3MOXHO 0O6paTMBLLMCH K sYeliKe MaccuBa No MHOEKCY.
3anucaTb B MaccuB 3HaUYeHMe BO3MOXXHO 06paTUBLLMCH K SUeiKe MaccMBa No MHAEKCY, U Npu-
MEHWB onepaTop NpUcBanBaHuS.

int i = array[@];
array[1l] = 10;

B kaxxgom 0bbeKkTe MaccuBa ecTb creuunanbHoe none (puc. E) KOTopoe 0bo3Ha4aeT AnnHy
OaHHOro MaccuBa. Mone HaxoauTcs B Knacce __Array__ U ABNAETCS Ny6JINUYHON KOHCTAHTOMN.

Puc. 8: KoHcTaHTa ¢ AsiIMHOW MaccuBa

2.5.1. 3apaHusa gna camonpoBepKu

1. MoveMy nHOeKcauma maccmea HaAYMHAETCS C HyNA?
2. Kakown nnpekc byget nocnegHum B Maccuee 13 100 anemeHTOB?
3. Ckonbko byaeTt co3gaHo 0g4HOMEPHbIX MAacCUMBOB NpU MHMLMann3aunm maccmsa 3x3?

2.6. bBa30BbI¥ (hyHKLMOHAN A3bIKA

2.6.1. MareMaTuueckue oneparopbl

MaTtemaTtunyeckme onepaTopbl paboTatoT Kak 1 nNpeanonaraeTcs - CKiaablBatoT, BbIYUTALOT,
LEenaT, yMHOXAOT, AieNatoT 3TO Mo NpMopUTEeTaM U3BECTHLIM HaM C NATOro Kfacca, a ecnv npu-
OpUTET OOMHAKOB - cieBa HanpaBo. CneunanbHOro onepatopa Bo3BeAEHUS B CTeMNeHb KaK B
namToHe HeT. EOMHCTBEHHOeE, UTO criedyeT NOMHUTb, YTO OornepaTop NpUcBanMBaHMUS NPOOONXKa-
eT ObITb ONepaTopoM NpuUcBaMBaHUS, a He ABNSETCA MaTeMaTUYECKMM PAaBEHCTBOM, a 3HAUUT
CHavana nocumTaeTcs BCE, UTO C/eBa, a NOTOM pe3ynbTaT NonpobyeT NpUCBOUTLCA NepeMeH-
HoW cnpaBa. MNpuMnoMMHaeM 4To TaM 3a Aena C LesIoUYNCIIEHHbIM AeNleHUEM N oTOpacbiBaHMEM
ApobHoM YacTu.
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2.6.2. YcnoBus

Ycnosus npencraBneHbl B A3blKe NPUBbIYHbIMU if, else if, else, «eCnn», «MHaye ecnum», «B
NPOTUBHOM C/ly4ae», KOTopble ABASIOTCS e4MHbIM onepaTopoM Bbibopa, TO eCTb eCNv UCNOHe-
HMe NPOorpaMmMmbl MOLLIO MO OAHOM U3 BETOK, TO B APYryt0 BETKY YCNOBUSA NPOrpamMMma TOUYHO He
3aMpéT. Kaxkgas BeTBb YC/IOBHOMO onepartopa - 3T0 OTAENbHbIM KOL0BbIM 6/10K CO CBOUM OKpY-
YXEeHMEM 1 NOKaNIbHbIMW NepPeMEHHbIMU.

CyuwiecTByeT anbTepHaTMBa onepatopy else if - ncnonb3oBaHue oneparopa switch, KOTO-
pblA NO3BONSAET OCYLLECTBNATL MHOXECTBEHHbIV BbIOOP MeXay YMCNOBbIMU 3HAYEeHMAMN. Y one-
paTtopa ecTb psf 0cobeHHoCTen:

— 3TO0 oneparop, COCTOSALWNIM U3 0AHOro KoJoBoro 610Ka, TO eCTb CEerMeHTbl Koga HaxogaTcs
B 04HOM obnacTtn BuanmocTu. Ecnu He ncnonb3oBaTb onepatop break, eCTb PUCK «NpOBa-
NMBATbLCA» B CNeaytowme Kenuchl;

— Henb3s co3[aTb AMana3oH 3HAYEHWUI;

— [0CTaTOYHO CNOXHO CO3[aBaTh JIOKasibHble NepeMeHHbIe C OANHAKOBbIM Ha3BaHWEM s
KaXKO0ro Kenca.

2.6.3. LUuknbl

LLMKnbl npencTaBneHbl OCHOBHbIMU KOHCTPYKLUAMMN:
— while () {3}
— do {3} while();
— for (53) {3
LLmkn - 3To HAabop NOBTOPAKOLWMXCS 40 HACTYNNEHNS YCNOBUA AENCTBUI. while - caMblii Npo-
CTOM, Yalle BCEro UCrnonb3yeTcs, Korga Hy»HO onucatb 6ecKkoHeuHbIr LMKA. do-while eanH-
CTBEHHbIN UMK C NOCTYC/IOBMEM, TO €CTb CHayana BbIMOSHAETCA Teno, a 3aTeM NpuHMMaeT-
Ca pelleHne 0 HeobxoaMMOCTM 3aUMKINBAHUS, UCMOMb3YeTCa O/ OXUAAHUS OTBETOB Ha 3a-
NPOC 1 BO3MOXHOIO MOBTOPEHMS 3anpoca no yCnoButo. for - KNacCM4eCKMmn CHETHbIN LMK, ero
no4yemy-To NporpaMmucTbl NobaT bonbLue Bcero.
CylLecTByeT TaKXe aKTUBHO NponaraHgmpyemblin umkn - foreach, paboTaet He COBCeEM ove-
BUOHbIM 06pa3om, ansa noHnmMaHms ero pabotol He06xo0aANMMO 03HakoMuUTbes ¢ OOMM K NOHATUEM
nTeparopa.

2.6.4. bBuHapHble apudMeTHUUeCcKue onepaTtopbl

B coBpeMeHHbIX peanmsax MeramMoLHbIX KOMMbIOTEPOB BPSA, /M KTO-TO 3a4yMbiBaeTcs 06 on-
TMMU3aLMM CKOPOCTM BbINOJIHEHWUS NPOTrPaMMbl UM 3KOHOMUKU 3aHMMaeMon nNamMaTu. Ho Bcé
MeHsIeTCsl, Koraa NporpaMMnUCT BrepBble NPUHMMAET C/I0XKHOE pelleHmre: 3anporpaMMmnpoBaTb
MUKPOKOHTPOIEP UK OPYroN «MHTEPHET Bellen». TaM B BaleM PacrnopsiKeHNn xankue na-
pa CoTeH KnnobanT NamsiTh, eCcyiv O4eHb NOBE3ET, B KOTOPbIE HYXKHO He TONIbKO KaK-TO BIOXKMUTb
TEKCT NPOrpamMmbl U MCMONHAEMbIN BMHAPHbIN KO, HO U KaKMe-TO MPOMEXYTOoYHble, NoSb30Ba-
TeNbCKMe 1 opyrue gaHHble, bydepbl obMeHa n 06paboTku. [lpyras cMTyaums, B KOTOPOM HYXHO
HauMHaTb «4yMaTb O 3aHMMAEeMOM NPOCTPAHCTBE» 3TO pa3paboTka NPOTOKOMOB NepepaYmn AaH-
HbIX, YTObbI NpoTOoKOoN 6bIN BbICTPLIN, HE NepenaBan nNo ceTn bonbwmne 06bEMbI JaHHbIX 1 BbICTPO
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npeobpasoBbiBancs. Ha nomoub NpUXoauT HaTypanbHaa ons MHpopMaTUKKM cucteMa cumcne-
HWS, OBOUYHASA.
MaHunnynaunm ABONMYHbIMU JAaHHbIMY NMPencTaBneHbl B [XaBa cnegyrowmmm onepatopamu:
— & buTtoBoe u;
— | buTtoBOE UNK;
— ~ buTtoBoe He;
— A UCKNYawlLlee nnu;
— << CcOBUT BNEBO;
— >> CcaBur Bnpaso.
JlnTepanbHbIe «U», «UJIN», KHE» Y3KE 3HAKOMbI MO YCNOBHbIM onepaTopaM. JlIntepanbHble one-
paummn NPUMEHSTCS KO BCEMY YNCTTOBOMY NITEPany LE/IMKOM, a He K KaXKaoMy oTaenbHomy bu-
Ty. Ix 0c0B6eHHOCTb 3aK/1toHaeTCs B TOM, KaK 13blK MPOrpaMMMpPOBaHNSA MHTEPNPETMPYeT Yncna.

0 B Java B nuTepanbHbIX onepaumnsax MOXeT y4acTBOBaTb TO/IbKO TUM boolean,
a C++ BocnpuHmMMaeT nobor HEHYNEBOWN LLENOYNCEHHbIM TUTEPas KaK UCTUHY, a Hy-
NIeBOW, COOTBETCTBEHHO, KaK J10Xb.

Jlornka opmmpoBaHmMs 3Ha4YEHMS NPU 3TOM OCTAETCS TaKOM e, Kak 1 npu buToBbIX onepa-
LUMsIX.

ATB [ AND ATB]OR A B[ XOR
010 0 010 O 0l0] O NOT
ol1| o 0l1] 1 ol1] 1 ol 1
110 0 110/ 1 110/ 1 11 0
111 1 11111 111 o

Tabnuua 4: Tabnuubl ICTUHHOCTU BUTOBbLIX ONEPaToOpPOB

Korpa roBopsT 0 6MTOBbIX onepaumax Bonen-Hesosnen nossnseTca HeobxoaMmMocTb NOroBo-
pUTb 0 Tabnuuax NCTUMHHOCTKU. B Tabnuue @ Bbl BUANTE Tabnumubl ICTUHHOCTU ANa apudmeTn-
YyecKMx bUTOBbIX onepaunin. bBUToBble onepauyum OTIMYAOTCS TEM, YTO A1 HENOArOTOB/IEHHOIO
B3rns4a OHW NPOU3BOASAT NOYTM Marnyeckne AencTems, NOTOMY YTO MaHUMNYNUPYHOT OBONYHbIM
npencraBneHMeM ymcna.

00000100 4 00000100 4 00000100 4
&00000111 7 00000111 7 A00000111 7 (1)(1)(1)[1)?(1)(1)? i_)
00000100 4 00000111 7 00000011 3

Puc. 9: BuHapHasa apupmeTnka

C 6utoBbIMM caBMramMm paboTaTb ropasno MHTepecHee v BbirogHee. OHM NPon3BOOAT apud-
MeTUUYECKUI COBUI 3HAUEHMS C/ieBa Ha KOIMYECTBO Pa3psoB, yKasaHHOe crnpasa, B Tabnuue
@ npencTaBneHbl YMcna, B 6MTOBOM NpeacTaBieHnM 3TO OAHA eOMHCTBEHHasa eAMHMLLA, HAaxo-
OSUas8csa B pa3HbiX paspsagax yncna. 3To AeMOHCTpaLMs caBura Ha oguH paspsp, BNeBo, 1, Kak
cnencTeue, yMHOXeHMWe Ha aBa. ObpaTHas cuTyaLms Co COBUIOM BNpaBo, OH ABNAETCS LLeslounc-
NTEHHbIM [leNIeHNEM.

«
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Ymcno | buHapHoe Cosur Ymncno | buHapHoe Coswur
2 000000010 | 2 << @ 128 | 010000000 | 128 >> @
4 000000100 | 2 << 1 64 001000000 | 128 >> 1
8 000001000 | 2 << 2 32 000100000 | 128 >> 2
16 000010000 | 2 << 3 16 000010000 | 128 >> 3
32 000100000 | 2 << 4 8 000001000 | 128 >> 4
64 001000000 | 2 << 5 4 000000100 | 128 >> 5
128 | 010000000 | 2 << 6 2 000000010 | 128 >> 6

Tabnuua 5: ButoBble coBuru

— X && Y - nuTepanbHas;

— X || Y-nuTepanbHas;

— X - nuTepanbHas;

— N << K- N % 2K;

— N >> K- N/2K;

— x & y-butoBast. Lecnimobax=1ny=1;

— x | y-6utoBas. 1 ecnm xota bbl ogMH M3 x =1 unny = 1;
— ~x - butoBasa. 1 ecnu x =0;

— x A y-6uToBas. 1 ecnm X oTANYaeTcs oT Y.

2.6.5. 3apaHusa pna camonpoBepKu

1. MoyeMy HexenaTenbHO NCMOb30BaTb ONepPaTop switch ecnn Hy>KHO NPOBEPUTL AMaNa30H
3HaYeHuUn?

2. BO3MO0OXHO Nn 3anncaTb 6ECKOHEUHbIN LMK C MOMOLLbIO onepaTopa for?

3.2+ 2 % 2 ==2<< 2> 1?

2.7. ®OYHKLUM

¢VHKI.I,M$| - 3TO UCNONHAeMbIM BNOK Koaa. CDYHKLI,VIH, npnHagnexXalaa KnacCy Ha3blBaeTCA
MeToaAOM.

void int method(int paraml, int param2) {
//function body

b

public static void main (String[] args) {
method(argl, argl);
3

Mpy 06baBReHMM YHKLMM B KPYbiX CKOBKax yKa3biBatOTCS MapaMeTpbl, a NPy Bbi30OBE -
apryMeHTbl.

Y hyHKLNIN ecTb NpaBuia MMeHoBaHMsA: YHKLUMS - 3TO NepPexoaHbIl raron CoBepLleHHOro
BMOA B HACTOALLEM BpeMeHN (BepHYyTb, NOCUMTATb, YCTAHOBUTb, CO34aTb), YacTO CHabXaeMbil

«
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[onosiHeHeM, cybbekToM gencteus. Metonpl B Java nuwyTtca lowerCamelCase. BaxHo, B Ka-
KOM NMopsifiKe 3anucaHbl NapameTpbl METOAA, OT 3TOro byAeT 3aBMCETb NOPAAOK Nepeaaym B Heé
aprymeHToB. MeToabl 060Cc06neHbI M VX MapaMeTpbl TOKabHbI, TO €CTb HE BUOHbI APYTrMM (hyHK-
LUMSIM.,

A Henb3s nucatb yHKUMM BHYTPU OPYTrUX YHKLANA.

Bce apryMeHTbl nepenatoTcs KONMMPOBaHMEM, He BaXKHO, KOMMUPOBaHME 3TO UMCIIOBON KOH-
CTaHTbl, YXC/IOBOIr0 3HAYEHMA NEePEeMEHHON NN XPaHUMOWN B NEePeMEeHHOM CCbIIKe Ha MacCuB.
CaM 06beKT B MeTo[, He KONUpYeTca, a KONnpyeTca TOJIbKO ero CChika.

Bo3BpallaemMble U3 METOAOB 3HAYeHMS MOABNSIOTCA B TOM MecTe, rae meTof 6bi1 Bbi3BaH.
Ecnun 6yneT BbI3BaHO HECKOIbKO METO/I0B, TO BECb KOHTEKCT UCMOMIHEHMSA NepBOro MetToda co-
XpaHaeTcs, knanétca (Ha CTeK) B CTOMKY YXKe Bbi3BaHHbIX METOAOB U NPOLECCOop UAET BbINOS-
HATb TONIbKO UYTO BbI3BaHHbI BTOPOI MeTo/. 1o 3aBepLleHnn BbI3BAHHONO BTOPOro MeToaa, Mbl
CHMMAaEeM CO CTeKa NexallMii TaM KOHTEKCT NepBoro MeTtoaa, knaaém B Hero BepHyBsLleecs U3
BTOPOro MeTofa 3Ha4YeHune, eCiiv OHO eCTb, U MPOAOJI)KAEM UCTMONHATL NEPBbIN MeTof,.

Bbi30B MeTopa - 37O, MO CMbIC/Y, TOXE caMoe, YTO NOACTaBUTb B KOA, Cpasy ero Bo3Bpalliae-
Moe 3Ha4eHue.

CurHaTtypa MeToga - 3T0 UM MeToa U ero napameTpsbl. B curHaTypy Metoga He BXOAUT BO3-
BpallaeMoe 3HaveHure. Henb3s HanucaTtb ABa MeToga C OAMHAKOBOWM CUTHATYPOA.

Meperpyska MeTod0B - 3TO MEXaHM3M A3blKa, NO3BONAOLWMIA HaNUCaTb METOAbl C OANHAKO-
BbIMU Ha3BaHMAMM N PA3HbIMU OCTABLUMMUCS YACTAMU CUrHATYPbI, YTOObI NONYUYMUTb €ANHO06-
pasue Npu BbI30Be CEMAHTUYECKM CXOXUX METOM0B C PA3HOTUMHBIMWU AaHHbIMU.

NMpaKkTuyeckoe sapaHue

1. Hanucatb MeTop «LLndp Liesapsa», c byneBbiM napaMeTpoM 3awndpoBaHmsa 1 pacwumgpo-
BaHWSA N YNCNOBbIM KJTHOUOM;

2. Hanucatb MeToAd, NPUHMMAIOLLMI Ha BXOL4 MacCuB Yncen 1 napameTp n. Meton AOMKeH
OCYLLECTBUTb LMKNNYeCKMin (NOCNEedHNI 3NEMEHT NPU COBUIe CTAHOBUTCS NEpPBbIM) COBUT
BCEX 3/1IEMEHTOB MacCMBa Ha N NO3ULMUIA;

3. Hanucatb MmeTon, KOTOPOMY MOXHO nepefatb B KauecTBe apryMeHTa MacCus, COCTOSALLUN
CTPOro u3 eaunHUL, 1 Hynen (Lenble yncna Tmna int). Metopn, 4OMKEH 3aMEHUTb €ANHMLLBI B
MacCMBE Ha HYNW, a HYNIM Ha eANHULLBI U He CoaepXKaTb BETBAEHUN. Hanncatb Kak MOXHO
b6onblue BapMaHTOB MeToAa.
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TepMuUHbI, onpeaeneHus U CoKpaLLeHusa

Typecasting npeobpasoBaHMe TUMOB MEPEMEHHbIX B TUMN3MPOBAHHbIX A3blKax Npo-
rPaMMUpPOBaHUS

NoeHTudunkatop noeHTUUKaTop NepeMeHHOM - Ha3BaHMe NepPeMEHHOM, MO KOTOPOMY BO3-
MOXHO NONYyYnTb AOCTYN K 06n1acTy namaT, COOTBETCTBYHOLWLEN 3TOM ne-
peMEHHOM

NHnumanmnsauma ooHOBpeMeHHoM o0bbsiBlieHNe NepeMeHHOoM 1 NpucBanBaHMe el 3Hade-
HUA

MaccuBs CTPYKTYpa AaHHbIX, XpaHsLwasa Habop 3Ha4YeHn B HenpepbiBHOM obnactu
namMaTu

MeTop, (DYHKLMSA B 93bIKe NPOrpaMMmMpoOBaHnNS, NpMHagaexallas Knaccy

MNepenonHeHne LenoymncneHHoe nepenonHenmue (anrn. integer overflow) — cutyaums B Kom-

NbIOTEPHON apudMeTHKe, NPU KOTOPOWN BbIYMCIIEHHOE B pe3y/bTaTe one-
paLyMm 3HaYeHe He MOXET BbITb MOMELLEHO B TN AaHHbIX

Tunmnsaums Knaccmcbleau,mq no TnnaMm
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