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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

ByneT paccmoTpeH 6a30Bbi DYHKLMOHAN A3blKa, TO eCTb OCHOBHAsA BCTPOEHHasa (hyHKLMO-
HaNbHOCTb, TaKas Kak MatemMaTuyecKune onepaTopbl, yCNOBUS, LUMKAbl, BMHApHbIe onepaTopsbl.
Hanee cnocobbl XxpaHeHWa U NpeacTaBNeHNsa AaHHbIX B Java, U B KOHLE Cnocobbl MaHMNyNaLnm
OAHHbIMU, TO eCTb YHKLMN (B TEPMMHAX A3blKa HAa3blBAOLLMECH METOAAMM).

— 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-
PEMEHHbIX 1 KOHCTaHTax.
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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 TUMMU3ALNM B OCHOBHOM MPUCYLLE YPEe3BblYaMHO CTApPbiM U HU3KOYPOBHEBbLIM
A3blkaM NporpaMmmpoBaHms, Hanpumep, Forth n HekoTopbiM acceMbnepaM. Bce gaHHble B Ta-
KNX AA3blKaX CUMTAOTCA Lienoykamum 6MT Npon3BOAbHON OJIMHbI U He OenaTcsa Ha Tunbl. PaboTa
C HAMM YacTo TpyAHee, Npu 3TOM YacTo be3TnnoBble A3blkK paboTatoT bbiCTpee TUNM3NPOBAH-
HbIX, HO OMUCbIBATb C MX MOMOLLbIO BOMbLLIME NPOEKTbI CO CI0XHbIMY B3aMMOCBA35IMIN AOBOJIbHO
YyTOMUTENBHO.

0 Java gaBnAeTcA A3bIKOM CO CTPOroi (TakKe MOXHO BCTPETUTb TEPMUH
«CUNbHOW») IBHOM CTAaTUUYECKOMN TUNn3aLmen.

— CraTuyeckas — y KaXXaoW NepeMeHHOn OOMKeH b6biTb TUM, U 3TOT TUM U3MEHUTb HeNb3s.
JTOMy CBOMCTBY MPOTMBONOCTABNAETCS MHAMMYecKas Tunmnsauus.

— fBHaa — Npu CO34aHUM NepeMeHHON en 0b6a3aTeNnbHO HEOBX0OMMO NPUCBOUTL KaKOW-TO
TWM, AIBHO Hanucas 3To B kofe. B 6onee no3gHmx Bepcusix a3bika (C 4eBATON) CTano BO3-
MOXHbIM MHULMANN3NPOBATb NEePeMeHHble Tuna var, 0603HaYaroLWero Hy>KHbl TUN TOraa,
KOr[ila ero BO3MOXHO OAHO3HAYHO BbIBECTM U3 3HAYEHMSA cnpasaﬁ]. BbiBalOT 93bIKK C HeAB-
HOW TMNKn3auunen, Hanpumep, Python.

— Crporas(cnnbHas) — HEBO3MOXHO CMeLIMBaTb Pa3HOTUMNHbIE AaHHble. C opyroi CTOPOHbI,
CyLLecTByeT, Hanpumep, JavaScript, B KOTOPOM 3anncb 2 + true BblJACT pe3ynbrar 3.

2.3.2. AHTMNATTEpPH «Marnvyeckue uucna»

MoyTn BO BCEX MpUMeEpax, KOTopble NCMOb3YyHTCs A8 06y4eHns, MOXHO YBMOETb TaK Ha3bl-
BaeMbIl aHTUMATTEPH — NJIOXOM CTUNb OJ19 HAaNnUcaHua Koaa. Yncna, KoTopble HAXOAATCSA cnpasa
OT onepaTopa NpuUcBanBaHMs UCNONb3YHTCA B KoAe 6e3 NossCHEHUI. TaKoM aHTMNATTEPH Ha3bl-
BaeTCsa «Marmyeckoe 4ucnio». Marmyeckoe, NnOTOMY UYTO HEMOHATHO, YTO 3TO 32 YMCO, NOYEMY
3TO YMCNO UMEHHO TakKoe 1 YTo byaeT, ecnn 3To YNCIO USMEHUTD.

B peanbHbIX NpoeKTax TakK sydlle He fgenaTtb. 3apaHee HYXHO cKasaTb, YTO PeKOMeHayeTCs
noMeLLaTb BCE YMcCna B KOOe B MMEHOBAHHbIE KOHCTaHTbI, KOTOPblE XPaHATCA B Havasne anna.
Mntocom Takoro noaxona iBNAETCA BO3MOXHOCTb JIEFKO KOPPEKTUPOBATb 3HAYEHUSA NepPeEMEH-
HbIX B 4OCTAaTOYHO BONbLIMX NPOEKTaX.

Hanpumep, B BalleM KOAEe HECKOJTbKO ThICSY CTPOK, & KaKOe-TO YMCNO, CKaXeM, BO3PacT Co-
BepLeHHoNeTus, yncno 18, ncnonb3oBanocb HECKObKO AECATKOB pas. [pun ncnonb3oBaHum
NPUI0XEHNS B CTPaHe, rae COBEPLUEHHONETNEM cumTaeTca 21 ron Bbl O0NXKHbI ByaeTe nepeun-
TbiBaTb BECb KO, B MOMCKax Marmyeckmnx «18» n ncnpaButb nx Ha «21». B aToM Bonpoce bygeT
TaK)Xe Ba)XKHO He 3anyTaTbCs, 4eVCTBUTENbHO S 3TO 18, KOTOpble 03HAaYaloT COBEPLUEHHONETHE,
a He KOJIMYeCTBO KapMaHOB B Xunetke AHaTtonug BaccepMaHaE.

B cnyyae ¢ KOHCTAHTOM M3MEHUTb YNC/I0 HYXKHO B OAHOM MEcCTE.

lananor Tuna auto B 93blke C++
2Mbl TO 3HaeM, UYTO UX 26
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2.4. T[puUMUTUBHDbIE TUMNDbI AAHHbIX

Bce paHHble B Java fenaTcs Ha ABe OCHOBHbIE KaTeropum: NPUMUTUBHbIE U CCbINOYHbIe. Tab-
nmua @ AEMOHCTPUPYET BCE BOCEMb NMPMMUTUBHbBIX TUNOB A3blKa U UX padmMepHOCTU. YTobbl OT-
NpaBUTb Ha XpaHeHMe KaKne-To JaHHble UCNOob3yeTcs onepaTtop npucBamBaHus. NpucBanBa-
HWe B MPOrpamMMMpPOBaHNM — 3TO HE TOXE CaMoe, YTO MaTeMaTMYeCKOe PaBEHCTBO, LEMOHCTPU-
pytoLLLEE TOXAECTBEHHOCTb, @ MOJIHOLLEHHAs onepaums.

Bce nprcBanBaHusa Bcerga NpOMCXOAST CrpaBa HaseBo, TO eCTb CHavana Bbl4MCNAEeTCs npa-
Bas YacCTb, @ NOTOM Pe3yNbTaT BblUMCIEHUN NPUCBANBAETCS NIEBON. VICKNOUEHWIA HET, UMEHHO
NMO3TOMY B JIEBOM YAaCTM HE MOXET ObITb HUKAKMX BbIYUCIEHWA.

Twvn [ToacHeHue IdnanasoH
byte CaMbIi ManeHbKNN U3 agpecyembix TUMos, | [-128, +127]
8 61T, 3HAKOBbIN
short Trn KOPOTKOTO Lenoro umcna, 16 6ut, 3Ha- | [-32 768, +32 767]
KOBbIN
char LlenouncneHHbln TN ons xpaHeHusa cum- | [0, +65 535]
BonoB B kogupoBke UTF-8, 16 6uT, 6es-
3HaKOBbIN
int OcHOBHOM TUN uenoro uymcna, 32 6uta, | [-2147 483 648,+2 147 483
3HaKOBbIN 647]
long Tun ONWHHOrO Uenoro uucna, 64 6uta, | [-9 223 372 036 854 775
3HaKOBbIN 808, +9 223 372 036 854
775 807]
float Tun BeLWeCcTBEHHOro YMcna ¢ nnaBaroLemn
3anaTon (0AMHApPHOM TOYHOCTHU, 32 buTa)
double Tun BeL,eCTBEHHOro Yncsa ¢ nnaBatoLen
3anaTon (oBOMHOM TOUHOCTH, 64 BUTa)
boolean | Jlormyeckunit TMn gaHHbIX true, false

Tabnuua 1: OCHOBHble TUMbl AAHHbIX B 93blKe Java

ﬂ Mo yMonuaHuto, co3aaBas NPUMUTUBHYIO NEPEMEHHYIO, el 13-3a NPUMUTUB-
HOCTW JaHHbIX, Java nprucBaMBaeT Haya/lbHOE 3HaYeHMe — HOJb A1 YUCTIOBbIX U NIOXb
nns 6ynesa. YTo elé pa3 4oKasbIBAET, YTO Mbl XPaHUM TaM MNPOCTO YMcna B ABONYHOM
CUCTEME CUUCIEHUNS, Mbl HE MOXKEM Tya MOMOXUTb NYCTOTY, @ HOJTb — 3TO TOXE 3Haue-
Hue.

LLlecTb n3 BOCbMM TUMOB MMeET Auana3oH 3Ha4YEeHMIN, a 3HAUYMUT OCHOBHOE UX OT/INYME B 0Ob-
éMe 3aHMMaeMon namMaTu. Y double u float ToOXXe ecTb AManasoHbl, HO OHW 3aKNYalTCa B
TOYHOCTW NpencTaBneHns ApobHom yacTu. [lmanasoHbl 03HAYatoT, YTO €C/iv NonbITaTbCs MOsOo-
XWUTb B MEPEMEHHYI MEHbLLEro Tuna bonbluee 3HaYeHne, NPON3ONOET «NepenosiIHEHNE nepe-
MEHHOW».

2.4.1. [epenosHeHUe LeNOYUCIIEHHbIX NepeMeHHbIX

YeM MMeHHO YpeBaTo NepenosHEHNE NepeMeHHON, erye nokasartb Ha NpuMepe (Mo ccbinke
— paccnefoBaHWe KPYLEHUS paKeTbl M3-3a NepenosIHEHNS NepeMeHHoMN)


https://habr.com/ru/company/pvs-studio/blog/306748/
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A I'IepenonHeHme nepeMeHHbIX He paCI'IO3H8.éTCFI KOMMUNATOPOM.

Ecnu co3patb nepemMeHHyo Tuna byte, AnanasoH KOTOpPoro ot [—128,4+127], 1 npucBouTb
3TOM NepeMeHHOon 3HaveHne 200 NPon3onaET NepenosiHeHme, Kak ecim NonbiTaTbCa BAUTb Na-
KeT MOJIOKa B HaNEPCTOK.

0 MepenonHeHne NnepeMeHHOol — 3TO CUTyaLLMs, B KOTOPOM NPOUCXOANUT NOMbIT-
Ka NonoxuTb 6onbliee 3HaUYeHVe B NepeMEHHYI0 MEHbLUErO TUNa.

BaxkHbIM BONPOCOM Npu NepenoHEHNM OCTAETCS CNeayoLLINIA; KaKoe B NepenosiHEHHOM ne-
pPEMEeHHOM OCTaHeTCcs 3HaveHne? MakcmmanbHoe, 1277 200 — 127 = 73? Kakon-1o mycop? Kax-
ObI 93bIK, @ 3a4aCTy0 M pasHble KOMNUAATOPbI OQHOMO A3blka BeayT cebs B aToM Bonpoce no
pasHoMy.

A B COBpEeMEHHOM MUpe rurarepues u1 Tepa6al7ITOB NOoYTU HAKTO HE
nosibdyeTtcd MalleHbKNMMU Tunamm, HO UMEHHO N3-3a 3TOIo ownbKkm nepenojiHeHnA
nepeMeHHbIX CTAaHOBATCA OonacHee NCNAaHCKOM MHKBU3ULUN.

]

r

'NOBODY EKPECTS THE SPANISH
INQUISITION!

2.4.2.

3apaHue pna caMonpoBepKu

1. Bo3M0OXxHO N1 06bSBUTL B Java LEeNoUYMCNEHHY NEPEMEHHYI0 N NPUCBOUTb el ApobHoe
3HaueHune?
2. Marmyeckoe ymcno — aTo:

(a) umcnoBag KoHCTaHTa 6e3 NoaACHeHuw;
(b) umcno, nomoratolee B BblYUCIEHUAX;
(c) uncnoBasa KOHCTaHTa, NpUcBanBaeMas Npu 06bABNEHUM NEPEMEHHON.

3. lepenonHeHne NepemMeHHON — 3TO:

(@) cnuwKoM oNMHHOE Ha3BaHMe NepeMeHHON;
(b) cnuwkom 6onbluoe 3HaYeHne NepeMeHHoN;
(c) paclmpeHne nepeMeHHon BCneacTBme 3anmucu 60blioro 3Ha4YeHus.
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2.4.3. bBuHapHoe (6uToBOE) NpeacTaBiieHMEe AAHHbIX

Mocne nHopmaumm o NnepenosiHEHNN, HENb3S He CKa3aTb O TOM, UTO UMEHHO NepPenoHsAeT-
cs. Janee 6yoyT npeacTaBneHbl CBEAEHMS KOTOPble KACaTCs He TONbKO A3biKa Java HO 1 Nto-
6oro gpyroro a3blka NPOrpaMMMpoBaHMS. TN CBeAEHMUS NOMOryT pa3obpaTbecs B AeTansax Toro
KaK XpaHUTCA 3Ha4YeHre NepeMeHHOM B NporpaMmMe un Kak, B L,esloM, NPoncxoanT paboTta KoMm-
NbIOTEPHON TEXHUKMN.

0 Bce coBpeMeHHble KOMMNbIOTEPSI, TaK UK MHaYe paboTaloT OT aneKTpryecTBa
N ABNAKOTCS MPUMUTUBHbBIMM NO CBOEWN CYyTWN YCTPOMCTBAMMU, KOTOPbIE MOHMMAIOT TONIbKO
[Ba COCTOSIHUSI: €CTb HaMNpPsiXKEHNE B 31EKTPUUECKON LLenn Uim HeT. ATV ABa COCTOSAHNS
NPUHATO 3anucbiBaTb B Buae 1 n 0, COOTBETCTBEHHO.

Bce paHHble B ntobon nporpaMme — 3To eanHuLbl 1 Hynu. [laHHble B nporpaMme Ha Java He
NCKNoYeHne, yoobHee BCero aTo ABIEHME pacCMaTPUBaTb Ha MPUMEPE NPUMUTUBHbBIX AaHHbIX.
[loCKONbKY B KOMIMbIOTEPE MOXXHO ONEPUPOBATb TOSIbKO ABYMSA 3HAYEHUSAMU TO €CTECTBEHHbIM
0b6pa3oM Mcnonb3yeTcsa ABOUYHAS CMCTEMA CUMUCIEHMS.

LHecatnyHoe | [IBonvHoe | BocbMepuyHoe | LlecTHaguatepuyHoe
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 0x0d
14 01110 16 Ox0e
15 01111 17 OxO0f
16 10000 20 0x10

Tabnuua 2: MpencraBneHns ymcen

[BOMYHAA cMCTEMA CUMCIIEHUSA 3TO CUCTEMA CYUCNIEHMS C OCHOBaHMeM ABa. CyLecTBYIOT U
Lpyrue CUCTEMbI CUNCIIEHMS, HANPUMeEpP, BOCbMEPUYHas, HO ceiyac OHa OTXOANT Ha BTOPOW MaH
MOJTHOCTbIO YCTynas CBOE MEeCTO WeCTHaAuaTepuyHon cucteMe cuncnenuns. Kaxagas uudpa B
OEeCATUYHOWM 3aNnUCKM YMCNa Ha3blBaEeTCA Pa3psaoM, aHANOMMYHO B ABOMYHOM 3aNUCU YUNCEN KaX-
nasa undgpa ToxKe HasbiBaeTCA Pas3psaaoM, HO A1 KOMMbIOTEPHOM TEXHUKN 3TOT pa3psaa HasblBa-
eTca bGutom.

0 OfHa eguHMLA UK HONMb — 3TO OANH BUT NepepaBaemMor UMK XPaHUMOWN UH-
hopmaymun.
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BuTbl NpuHATO cobupathb B rpynnbl MO BOCEMb LWUTYK, MO BOCEMb Pa3psaoB, 3TV rpynnbl Ha3bl-
BatoTcs 6aMT. B a3bike Java BO3MOXHO OMepupoBaTb MUHUMAsbHOW eanHULEn nHgopmauun,
TakoW Kak 6anT ans aToro ecTb COOTBETCTBYHOWMI TUN. AnanasoH banta, cornacHo Tabnuubl
[—128,4+127], TO ecTb 6alT nHopMaL My MOXeT B cebe cogepxkaTb POBHO 256 3HaueHun. Camo
4ymncno 127 B 4BOMYHON 3aMMCKU 3TO CEMUPA3PSALHOE YNCIO, BCE pPa3psiabl KOTOPOro eaAnHuLbl (To
ecTb 6alT BbIrNSANT Kak 01111111). MNocnenHuin, BOCbMOW, caMblli cTapwnii 6ut, onpenenset
3Hak uncnal. [lns Hac [oCTaToOuHO 3HaTH thopmyny pacyéTa 3anucy oTpULATENbHbIX 3HAYEHUN:

1. B NpsIMOM 3anNnCK NOMEHATb BCE HYIN HA ANHMLLBI U €OUHULbI HA HYNK;

2. NOCTaBUTb CTapwmmn 6uUT B eguHnLy.
Tak BO3MOXHO NMOMYy4YnTb Ha eAMHULLYY MEHbLLee OTpuLATEeSIbHOE YNCIO, TO eCTb Npeobpa3oBas
0 nonyunm -1, 1 6yneTt -2, 2 cTaHeT -3 1 Tak ganee.

Yncna 66nblInX pa3pagHOCTeln MOryT XpaHuUTb 60nbline 3HaueHns, Takium obpasom, npeob-
pasoBaHMe OMana3oHoOB U3 OECATUYHOM CUCTEMbI CYMCIIEHUS B BOMYHYIO MOKAXET UTO byte 3TO
oauH 6anT, short 310 ABa 6anTa, TOo ectb 16 6uT, int 370 4 6anTa TO ecTb 32 6buTa, a Long 370 8
6anT nnn 64 6uta xpaHeHMa MHopMaLLUK.

2.4.4. 3apaHua pnAa caMorpoBepKHU

1. Bo3amoxkHO nm uncno 3000000000 (Tpn Munnuappa) 3anucaTb B 4BOMYHOM NpeacTaBne-
HUN?

2. Kak Bbl gymaeTe, No4YeMy WeCTHaguaTepnuyHasg cucteMa CHMCeHns BblTECHMAA BOCbMe-
PUYHYHO?

2.4.5. LUenouncneHHblie TUNbI

LLenoYncneHHbIX TUNOB YETbIPe, U OHM 3aHuMatoT 1, 2, 4 n 8 banT.

0 TexHUYECKU, LLeNIOUYMCIEHbIX TUMOB NATb, HO char YCTPOEH YyTb C/IOXHEE ApY-
rmx, N03TOMYy He paccMaTpuBaeTCs B 3TOM pasnerne.

3Ha4YeHUs B LEeNOYMCNEHHbIX TUNax MOryT BbiTb TONBbKO LieNble, HUKaK N HUKOTAa HEBO3MOXX-
HO NPUCBOUTb UM OPO6HbIX 3HAYEHUI. [POo 3TK TUNbI CNeayeT NOMHUTL ClepytoLLee:
— int — 3TO caMbIi YACTO UCMOMNb3YEMbIN TUMN. ECM COMHEBaEeTECh, KaKOW LeSTOUNCTIEHHbIN
TUN NCNONb30BaTb, MCNOMb3YNTE int;
— BCe LeNble Yncna, KoTopble NULIYTCS B Koge — 3TO int, Aa)Xe ecniv Bbl NbITaeTeCb UX NpuU-
CBOWUTb NEpPEeMEHHOM Apyroro TmMna.
Kak int npeobpa3yeTcs B MeHbLue Tunbl? Ecnu Hanucatb ungpamm cnpasa Yncno, KoTopoe
MOXXEeT NOMECTUTbCS B MePeMEHHYH0 MeHbLUEero Tuna csiesa, To CTaTUYeCcKuin aHanmsaTop Koga
ero NponycTuT, a KOMNUIATOP NpeobpasyeT B MeHbLUNI TUMN aBTOMaTUYecku (CTpoka 9 Ha puc.

.

3lna 6onee geTanbHOro NOHVMAaHWA OAHHOM TEMbI XeNnaTefbHO 03HAKOMUTLCS C MHopMaLIMein o LUdpoBoN
CXEMOTEXHUKE 1 XPAaHEHWMN OTPULLATENbHbIX YMCEN C MPUMEHEHUEM TEXHUKM AOMONHUTENBHOMO KOAA.
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Puc. 1: anCBaI/IBaHI/Ie BaJInMAHbIX N NepenoJIHAKLNX 3HAYeHUM

Kak BMOHO, K ManieHbKOMY byte ycnewHo npnuceamBaeTca int. Ecnum e HannucaTb YnMCno Ko-
Topoe Hbonblle Tuna cnesa 1, COOTBETCTBEHHO, MOMECTUTLCS HE MOXKET, cpefa pa3paboTku Bbl-
OaeT npenynpexneHne KOMNUASTOPa, YTO OXuaancs byte, a nepegaH int (ctpoka 10 puc. @)

YacTo Hy»KHO 3anncaTb B BMAE UYMCa Kakoe-To 3HaueHue bonbliuee YeM MOXET NPUHMUMaTb
int, M SBHO NPUCBOUTb Ha4aNbHOE 3HaYeHMe NepeMeHHon Tuna long.

Integer number too large

Puc. 2: NMonbITKa HULMANU3aLMM NepPeMEHHON TMna Long

B npuMepe Ha puc. 2 nokasaHa nonbiTKa NpMcBonTb 3HaveHne 5000000000 (naTb Munnnap-
LL0B) NepeMeHHON Tmna Long. M3 TekcTa oWnbBKM SCHO, YTO HEBO3MOXHO MONOXNTb Takoe 6onb-
LIO€e 3HaYeHMe B NepeMEeHHy TUna int, a 3TO0 3HAUUT, YTO cnpasa int. [MoueMy bonblwon int
6e3 npobnem npuceamBaeTcs K ManeHbKoMy banTy?

Puc. 3: PeweHne npobnembl NnepenonHeHnst YACTOBbIX KOHCTaHT

Ha puc. B npogeMOHCTPUPOBAHO, YTO aHaNorM4yHas cuTyaumsa Bo3HMKaeT ¢ TunamMu float
n double. Bce npobHble uncna, HanMcaHHble B Koge — 370 double, NO3TOMY MOMOXUTb UX BO
float 6e3 4ONONHUTENbHbIX YCUNNIA HEBO3MOXHO. B 3T1X cryvasx K HAanMcaHHOMY cripaBa vmcny
HY>XHO 006aBUTb ABHOE YKa3aHWe Ha ero Tum.
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A ns long nuwemMm L, a gnqa float — £. Yauie Bcero L NMMWYT 3ar/1aBHYHO, yTObbI
noavYepKHyTb, YTO TUM 6onblue, a £ NnMWYT MaJ1IeHbKYHO, yTObbI noavYepKHyTb, YTO Mbl
yMeHbLaeM TuUn. Ho perncTp B 3TOM KOHKPETHOM CJlydae 3Ha4YeHNsA He MMEET, MOXHO
NMNCaTb U TaK U TakK.

2.4.6. Yucnac nnaBatowei sanaTou (Toukomn)

Kak BMOHO 13 Tabnuubl EL] [Ba U3 BOCbMW TUTMOB HE MMEIOT AnanasoHoB 3HaYeHUM. 3To cB4A-
3aHO C TeM, UTo AmnanasoHbl 3HaueHu £ loat 1 double 3aKNtoUalOTCA HE B BENIMUYMHE BO3MOXHbIX
XPaHMMbIX UMCEN, a B TOUHOCTM 3TUX YMCEN NOC/e 3anaToun.

0 Yucna c nnaBaroLer 3anaTon B aHIN093bIYHOM IMTEPATYPE Ha3bIBAOTCSA YMC-
na c nnasatowen Toukon (ot aHrn. floating point). Takoe pasnuume cBA3aHO C TEM, YTO
B PYCCKOSI3bIYHOWN NUTepaType NPUHATO oTAeNaATb POobHY0 YacTb YMcna 3anaToun, a B
€BPOMNENCKOMN N aMePUKaAHCKON — TOYKON.

XpaHeHne yncen ¢ nnaBaoLLEN sansaToi paboTtaeT no ctaHpapTty IEEE 754 (1985 r). ns
paboTbl C UMCNaMK C NNaBatoLen 3anNaTon Ha annapaTypHOM ypoBHe K 0O6bIMHOMY NpoLeccopy
pobasnsoT mateMaTudeckumin 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 c nhaBatoLLen 3anaTon

PucyHok @,ﬂ,eMOHCTpmpyeT, KaK pacnpegenstotcs buTbl B Unciax c nnaBaroLwen 3anaton pas-
HbIX paspsgHocTen, rae S — Sign (3Hak), E — Exponent, 8 (unu 11) pa3psaos nons nopsaka, aKc-
noHeHTa, M — Mantissa, 23 (Mnn 52) 6uta MaHTUCCbI, APOBHAsA YacTb YMcna. Takxe Ha PUCYH-
Ke rnokasaHa Tak HasblBaemasi, MHMMasa eAnHuLa, oHa BCerga eCTb B CaMOM CTapleM paspsage
MaHTMCCbI, NO3TOMY €€ Bcerga nogpasymeBatoT, HO B ABHOM BUAE HE XPaHAT, 3KOHOMS 0guH 61T
nHopmaLmnun.

Ecnn nonbiTaTbCs YNOXUTb BECb CTAHOAAPT B ABa NPensioXeHns, TO NosyyunuTcs NpuMepHo
cnepytouLee: noayuynTb YNCIO B COOTBETCTBYHOLLMX PA3PAgHOCTAX BO3MOXHO Mo (hopMyniam:

_ M
Fip = (—1)% x 287127 » (1 4 55

_ M
F64 = (—1)5 X 2E 1023 X (]. + ﬁ)

4xopowwo 1 noapobHo, Ho Ha C, B nocTe Ha Xabpe.


https://habr.com/ru/post/112953/
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0 Hanpumep: 40,5 = 27! noaTomy, uncno byaeT sanmcaHo Kak

0_01111110_000000000000000VVABAAY, TO €CTb 3HaK = 0, MaHTUCCa = (0, NOPAJOK =
127 — 1 = 126, 4TObbI NONYYNTL CeayroLme pesynbTaTbl BbIMUCIEHWIA:

—1% NONOXKUTENbHbIN 3HAK, YMHOXWUTb Ha MOPSAOOK

2126=127==1 — () 5 1 yMHOXWUTb Ha MaAHTUCCY

1+0.ToecTb, —1° x 27t x (14+0) =0, 5.

OTcloga CTAaHOBMTCA OUYEBUAHO, YTO YEeM CIIOXKHEE MaHTMCCa M YeM MeHbLLEe NOoPAOoK,
TeM 6onee ToYHbIe Y UHTEPECHbIE YMNCNA Mbl MOXEM MOMYYUTb.

Bo3bMéM ang npumMepa umcno —0, 15625, 4Tobbl NOHATH KaK ero 3anucbiBaTb, OTKUHEM 3HaK,
370 bygeT eamHMLA B pa3psae, OTBEYAKLWEM 3a 3HaK, M NOCYMTAEM MAHTUCCY C MOPSAKOM.
MpencrTaBMM YUNCIO KaK NONOXUTENbHOE M Byaem OT Hero NocnefoBaTeflbHO OTHMMATb YUCAa,
ABNSOLWMECS OTPULATENBHBIMWU CTENEHAMM ABOMKN, YTOObLI NONYUMTb MaKCUManbHO 6n3koe K
HYJII0 3HAYeHMe, HO He NPEBLICUTL ero.

2l =2
2°=1.0
271 =05

272 =10.25
273 =0.125
27% = 0.0625

27° =0.03125
27% = 0.015625

27 = 0.0078125
278 = 0.00390625

OueBMOHO, YTO —1 M —2 CTEMEHN OTHATb HE NONYYUTCS, NOCKOJIbKY Mbl ABHO YXOAUM 3a rpa-
HULY HyNS, a BOT —3 NPEKPACHO OTHUMAETCS, 3HaUMT Nopsaaok byoet 127 — 3 = 124, octanocb
NMOHATb, YTO MNONYUYMUTCH B MaHTUCCE.

Buaum, 4UTo ocTaBLieecs nocse nepsoro BbiumTanma (0, 15625—0, 125) 4Mcno — 310 275, 3HauuT
B MaHTuMCCe nuiiem @1 1 ocTasibHble HyNK, TO eCTb C/ieBa HaMpaBo yKa3blBaeM, Kakue CcTeneHun
nocne —3 6yayT Hy>XHbl. —4 HE HYXHa, @ —5 HyXHa.

Monyuntcsa, 4To

2097152

(_1)1 % 2(124—127) % (1 + 223

) = —0,15625
NN, TOXOECTBEHHO,
(—1D)'x1,0le—=3=(-1'x1x224+0x2*+1x2° =
(=)' x 1% 0,125+ 0 x 0,0625 + 1 x 0,03125 = 0,125 + 0,03125 =
(=1)" x 0,15625 = —0, 15625

Tak uMcno c naaBarolen 3anaToM BO3MOXHO NocuMTaTb ABYyMS cnocobaMu: no npmuBenEH-
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HOW q)opMyne, nnn nocnenoBaTesibHO CK/laabiBaa pa3pdanbl MaHTUCCbl YMHOXXEHHbIe Ha )J,BOl7le
B CTeneHn nopaaKa, yMeHbllad NnopAanoK Ha KaXXaoM Lary.

OTPHUATEJBHEIE HHCIIA NOJNIOXHTEJIEHEIE HHCIIA

FFFFFFFF FFFFFFFF
FFFOO000 00000001
FFFOOO00 00000000
FFEFFFFF FFFFFFFF
8010000000000000
S00OFFFFF FFFFFFFF
80000000 00000001
80000000 00000000
00000000 00000000
00000000 00000001
OOOFFFFF FFFFFFFF
00100000 00000000
T7FEFFFFF FFFFFFFF
TFFO0000 00000000

z 7FFO0000 00000001

=

A
TFFFFFFF FFFFFFFF

NAN 8 3 B8 §7*8 88 83
' + ) ) é .', ) '
g 48 3|3 g8 :
2 S8 % | % 5B .
‘: - § ()
g 2
g 28 2 2 2@ .
3 RE 2 2 BE &
S 28 § ! § 3% 3
& S 3 F §q x
- HyneBHE YHCIA HopmanuzoBaHHble yucna  [leHopManu3oBaHHbIE Yncna
hopuanmopanue wnena P32 (-1)S2E12D (14M/223)  F32 (-1)8 2127 M/223
) FB4 (-1)S 2E1023) (14M/252)  F64 (-1)8 2-1028 M/252

Puc. 5: OcobeHHoCTM paboTbl C UMcnamm C NnaBaroLLer 3anaTomn

K ocobeHHOCTAM paboTbl uncen ¢ nnaBaroLWen 3aniTon MOXHO OTHECTMU:

— BO3MOXEH KaK NOJIOXNTENbHbIN, TaK N OTPULATENbHbIN HOMb (B LLENbIX YMCNax HONb Bcerga
NONOXUTENbHbIN);

— eCTb OrpPOMHas 30Ha, OTMEYEHHas Ha PUCYHKe E KOoTopas aBngeT cobon HenpeacTaBUMble
yncna, CNUWKoM 6onbluve ona XpaHeHUs BHYTPU TaKoW NepeMeHHON Un HacToSIbKO Ma-
NeHbKKne, YTO MHMMas eguMHNLA B MaHTUCCE OTCYTCTBYET;

— B TaKOM YUCEe MOXHO XPaHUTb 3HAYEHUS NMONIOXUTENBHON M OTpULATENbHOM BECKOHEYHO-

cTu;
— npun pa60Te C TAaKUMWU YNCNNaMU NOABNAETCA MNOHATUNE HE-4YKNCha, NMPWN 3TOM BaXXHO MOMHNTb,
yto NaN != NaN.

2.4.7. 3apaHua pna caMoOrpoBepKHU

1. Ckonbko 6anT AaHHbIX 3aHMMAET CaMblii 60MbLLION LEeNOYNCNEHHbIN TUN?
2. MouyeMy Henb3g HanpsAMY CPaBHUBATb LENOYNCTIEHHbIE JaHHbIe 1 YMcna ¢ nnasatoLLemn
3anaTon, Aa)ke ecsiv Tam TOYHO NeXuT uncno 6es gpobHom yacTu?
3. BHyTpu nepenosHeEHHON NEPEMEHHOM OCTAETCHA 3HAUYEHME:
(a) nepepaHHoOe — MaKCUManbHOe ANS TMNa,;
(b) mMakcuManbHoe onga Tuna;
(c) He onpepeneHo.
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2.4.8. CumMsosbl u 6ynesbl

LLlecTb U3 BOCbMM NMPUMUTUBHBIX TUMNOB MOIYT MMETb KaK MONOXUTeNbHble, Tak U oTpuLa-
TeNbHble 3HAYEeHMS, OHM Ha3blBAlOTCA «3HAKOBbIE» TuMbl. B Tabnuvue ecTb ABa TUNa, y KOTOPbIX
€CTb AnanasoH HO HET OTPULLATENbHbIX 3HAYEHUN, 3TO boolean U char

ByneB Tvn XpaHWUT 3HadeHue true unu false. Ha cobecemoBaHMsX MHOMOA CNpaLlMBalOT,
CKOJIbKO MecTa 3aHMMaeT boolean. B Java 06bEM XpaHEHUs He onpeaenéH 1 3aBUCUT OT KOH-
KpeTHon JVM, 06bl4HO CUMTAIOT, YTO 3TO OAUH HanT.

dec | hex val dec | hex |val || dec | hex |val |l dec | hex val
000 | Ox00 | (nul) [ 032 | 0x20 | O | 064 | Ox40 | @ | 096 | Ox60 )
001 | Ox01 | (soh) || 033 | Ox21 | ! 065 | 0x41 | A || 097 | Ox61 a
002 | Ox02 | (stx) || 034 | 0x22 | ” || 066 | 0x42 | 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 | Ox45 | E || 101 | Ox65 e
006 | 0x06 | (ack) || 038 | Ox26 | & || 070 | Ox46 | F || 102 | Ox66 f
007 | 0x07 | (bel) || 039 | Ox27 | 071 | 0x47 | G || 103 | Ox67 g
008 | Ox08 | (bs) || 040 | Ox28 | ( | 072 | Ox48 | H | 104 | Ox68 h
009 | Ox09 | (tab) || 041 | 0x29 | ) 073 | 0x49 | I || 105 | Ox69 i
010 | Ox0A (1) 042 | Ox2A | * 074 | Ox4A | J 106 | Ox6A j
011 | Ox0OB | (vt) || 043 |[Ox2B | + || 075 | 0x4B | K | 107 | Ox6B k
012 | OxOC | (np) | 044 | Ox2C | ’ 076 | 0x4C | L || 108 | 0x6C |
013 | OxOD | (cr) || 045 | 0Ox2D | - || 077 | Ox4D | 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 0
016 | 0x10 | (dle) || 048 | 0x30 | O ([ 080 | 0x50 | P || 112 | 0x70 p
017 | Ox11 | (dc1) || 049 | Ox31 | 1 || 081 | 0Ox51 | QO | 113 | 0x71 q
018 | 0x12 | (dc2) || 050 | 0x32 | 2 || 082 | 0x52 | R || 114 | 0x72 r
019 | Ox13 | (dc3) || 051 | 0x33 | 3 || 083 | Ox53 | S | 115 | 0x73 S
020 | Ox14 | (dc4) || 052 | Ox34 | 4 || 084 | 0x54 | T || 116 | 0x74 t
021 | 0x15 | (nak) || 053 | 0x35 | 5 || 085 | 0x55 | U || 117 | 0x75 u
022 | Ox16 | (syn) || 054 | Ox36 | 6 || 086 | Ox56 | V || 118 | Ox76 v
023 | 0x17 | (etb) || 055 | O0x37 | 7 || 087 | Ox57 | W || 119 | 0x77 w
024 | 0x18 | (can) || 056 | Ox38 | 8 || 088 | Ox58 | X | 120 | 0x78 X
025 | 0x19 | (em) || 057 | 0x39 | 9 (| 089 | 0x59 | Y || 121 | 0x79 y
026 | Ox1A | (eof) || 058 | Ox3A | : 090 | OX5A | Z || 122 | Ox7A z
027 | Ox1B | (esc) || 059 | Ox3B | ; 091 | Ox5B | [ || 123 | 0x7B {
028 | Ox1C | (fs) || 060 | OXx3C | < || 092 | Ox5C | \ || 124 | Ox7C |
029 | OxAD | (gs) || 061 | Ox3D | = | 093 | Ox5D | ] 125 | Ox7D }
030 | OX1E | (rs) || 062 | OXx3E | > || 094 | Ox5E | ~ || 126 | Ox7E ~
031 | OxAF | (us) || 063 | OX3F | ? | 095 | Ox5F | _ | 127 | Ox7F | \DEL

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

Tun char egUHCTBEHHbIN 6€33HAKOBbIN LEN0UYMCNEHHbIN TN B A3blKe, TO €CTb €ro CTapLiuni
paspsan XpPaHUT NOMe3HOe 3HaYeHMe, a He MPU3HAK MOSIOXKUTENbHOCTU. TN LEeNoYNCNEHHbIN
HO MO YMONYaHUIO Cpeda UCMONTHEHUS MHTEPNPETUPYET ero Kak cMmos no Tabnuue utf-8 (cm.
hparmeHT B Tabnuue ).



& GeekBrains 12

A B a3bike Java ecTb pasHunUa Mexay oanHapHbIMU U OBOVHbIMU KaBblUKaMMU.

B ooMHapHbIX KaBbluKax Bcerga 3anvcbiBaeTca cumMBon (char), KOTOPbIA Ha CaMOM ere aB-
NAETCA LLeNI0UNCIIEHHbIM 3HAaUYeHMeM, a B BOMHbIX KaBblYKax BCeraa 3anucbiBaeTca CTPOKa, Ko-
Topas hakTMUECKN 9BNAeTCA 3K3eMNNgpoM Knacca String. MOCKONbKY TUNM3aUMa cTporas, To
HEBO3MOXHO 3anucaTb B char CTPOKW, a B CTPOKM Yncna.

0 B Java ecTb TP1 OCHOBHbIX NMOHATUS, CBA3aHHbIX C AAHHbIMU NEePeMEHHbIMU 1
MCMNONIb30BaHNEM 3HAUYEHUI: 06bsBNEHMe, NpUCBanMBaHNE, NHMLIMANU3ALLUS.

[ns Toro utobbl 06LIBUTH NEPEMEHHYIO, HYXXHO HanucaTb €€ TUMN U Ha3BaHue, TaKxe
4YacTo BMECTO Ha3BaHMS MOXHO BCTPETUTb TEPMUH NOEHTUDUKATOP.

Hanee B nt060i MOMEHT MOXHO NPUCBOUTbL 3TOW NEPEMEHHON 3HaUYeHne, TO eCTb HE0b-
XOAMMO HanucaTtb MAeHTUdMKATOp, NCMONb30BaTb ONepaTop NpMcBanMBaHus, 1 cnpasa
HanucaTb 3Ha4YeHMe, KOTOPOE Bbl XOTUTE NPUCBOUTbL JAHHOW NepeMeHHOoN. [ocTaBuTb
B KOHLLE CTPOKM TOYUKY C 3anATOMN.

TaKk)Xe CyLeCcTBYeT NOHATUE UHUL{UQIU3AYUU — 3TO KOraa o06beguHATCA Ha O4HON
CTpoKe obbsiBNeHne 1 npuceanBaHue.

2.4.9. TlpeobpasoBaHue TMNOB

Java - 3T0 93bIK CO CTPOroM CTaTMYeCcKomn Tunmsawumnen, Ho npeobpasoBaHMe TUMOB B HEM BCE
paBHO ecTb. [TpocTbiMM cnoBamu, NnpeobpasoBaHme TUNOB — 3TO KOrga KOMMUASTOP BUOUT, YTO
TWMNbl NEPEMEHHBbIX MO pa3Hble CTOPOHbI MPUCBAaMBaHMS pasHble, HAYMHAET pa3peLlaTtb 3T0 Npo-
TMBOpeUme, ycnewHo nnun Het. NMpeobpasoBaHune TMNOB ObiBaeT ABHOE M HESIBHOE. HesaBHOe npe-
obpasoBaHMe TUMOB NPOMCXOAUT KOraa KOMNUASATOP B COCTOSSHUKM caM npeobpasoBaTb TUMbl,
SIBHOE, KOTAa EMY HY>Ha NOMOLLb.

0 B pasrosope unu B coobuwectBax MOXHO yCibllWaTb UK NpoYnuTaTh TEPMNU-
Hbl TAMMKACTUHI, KACTUHT, KacT, KacTaHyTb, U ApyrMe NpomM3BoAHble OT aHMTMNCKOro
typecasting.

HesBHOe npeobpasoBaHme TMNOB NPOUCXOANT, KOrga NPUCBaNBAOTCS YMCIA NEPEMEHHbIM
MeHbLlLEeln pasMepHOCTH, YeM int. Ymcno cnpaBa aTo int, a 3HaunT 32 pa3psaaa, a c/eBa, Hanpu-
mep, byte, n B HEM BCero 8 pa3psa0B, HO HU Cpeaa HU KOMMUATOP He «MOpyrasincb», NOTOMY YTO
3Ha4veHne B 6oONbLIOM int He NpeBbICUIO 8 pa3psaoB ManeHbKOro byte. NTak HessBHOe npeob-
pasoBaHMe TUMNOB NPOUCXOAUT B CNyyasx, KOraa, «BCE U Tak MOHATHO». B cnyyae, ecnu HesaBHOe
npeobpasoBaHe HEBO3MOXHO, CTaTUYECKNI aHaNM3aTop Koda BblOaEéT olWMOKY, YTO OXmnaancs
O4MH TuM, a 6bin fAaH apyrom.

fBHOe NpeobpasoBaHMe TUNOB MPOUCXOANT, KOrAa Mbl ABHO MULLIEM B KOAE, UTO HEKOTOPOE
3HAYeHWe O0NKHO MMETb ONpenenEHHbIN TUM. 3TOT BapMaHT NpuBeaeHUsa TUNOB Toxe bbin pac-
CMOTPEH, Korga K Yncnam gonuncbiBanncb TMNoBble KBanudurkaTopsl L 1 £. Ho yalie Bcero cnyya-
eTCs, YTO MPONCXOOMT NPUCBaMBaHMe NepPeEMEHHbIM He TeX 3Ha4YeHUIN, KoTopble BblTn HanucaHbl
B TEKCTE MNPOrpaMmbl, a Te, KOTopble NONYYMUIUCH B Pe3ybTaTe KaKMX-TO BbIYMCNEHUN.
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% sources-draft

Puc. 6: Ownbka npuBeneHnsa TMNoB

Ha puc. @ 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 TBEPAO). KOHCTAHTHOCTb 3TO CBOMCTBO HemaMeHsiemocTu. B Java
KJ1l0YeBOe CMIOBO const He peasin30BaHO, XOTb U BXOOUT B CMUCOK KJIKOYEBbIX, 3ape3epBupo-
BaHHbIX. KOHCTaHTbI CO34at0TCSA NMpu noMoLm KnyeBoro criosa final. KntoueBoe cnioBo final
BO3MOXHO NMPUMEHATb He TOJSIbKO C NPUMUTUBAMMU, HO U CO CCbISTOYHBIMU TUNAMU, METOOAMMU,
Knaccamu.

0 KoHCTaHTa — 3710 nepemMeHHada nnn VI,D,eHTVI(bVIKaTOp C KOHeYHbIM 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 3HaueHue byaeT coaep)aTbCa B NepeMeHHOolM a Noce BbINO/THEHMUA CTPOKM int a
= 10.0£/3.0f;
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2.5. CcbU104YHbIE TUNDbI JaHHbIX, MAaCCUBDI

CcblfIoUHbIe TUMbl AAHHbIX — 3TO BCE TUMbl AAHHbIX, KPOME BOCbMM NepeuncrieHHbIX NpumMn-
TMBHbIX. CaMbIM MPOCTbIM U3 CCbINIOYHbIX TUMOB ABNAETCA MaccuB. PaKTMUYECKM, MACCUB BbiBe-
[leH Ha YPOBEHb A3blKa M HE UMEET CMeLManbHOro K/to4YeBoro c/ioBa.

CcbIIOYHbIE TUMbI OTINYAKOTCS OT MPUMUTUBHbBIX MECTOM XpaHeHUs HopMaumu. B npumu-
TUBAX JAHHbIe XPaHATCS TaM, rOe CyLecTByeT NnepeMeHHas 1 rae HanucaH eé nageHTugmkarop, a
Mo NOEHTUMKATOPY CChITOYHOO TUMA XPAHUTCS He 3HaYeHume, a ccbifika. CCbIIKY MOXHO Npea-
CTaBUTb KaK Apblk Ha paboyeMm cTone, To eCTb, O4EBUOHO, YTO HEMOCPEACTBEHHAA MHopMaL s
XPaHUTCS He TaM, rae HanucaH naeHTudukatop. Takoe SBHOe pasgeneHne naeHTumkaropa ne-
PEMEHHON M JaHHbIX BaXXHO MOMHUTb WU MOHMMaTb Npu paboTte ¢ OOI.

ﬁ MaccuB — 370 eMHag, cnoLwHaga 0651acTb AaHHbIX, B CBA3M C YEM B MacCMBax
BO3MOXHO OCYLLECTB/IEHNe A0CTyna Nno NHAEKCY

CaMblin Mnaawmm nHaekc ntoboro Maccuea — HoJlb, MOCKOSIbKY MHB,EKC — 3TO 3HaYeHNe CMe-
LLLeHMS Mo 3/leMeHTaM OTHOCUTEsTIbHO HavanbHOro agpeca MaccmBa. To eCcTb, AN1S NOSyYeHus ca-
MOro NepBOro 3/IEMeHTA HYXXHO CMECTUTbLCA Ha HOJb Wwaros. O4eBMOHO, YTO CaMblil NOCNEAHWNN
3/1EMEHT B MacCMBE U3 eCATU 3HaUYEeHUN, ByaeT XpaHUTbCA N0 0eBSITOMY UHAEKCY.

MaccurBbl BO3MOXHO CO3[4aBaTb HECKOMbKMMK cnocobammn (IMCTUHT @) B obwem Bmae 06b-
siBIeHMe — 3TO TUM, KBagpaTHble CKObKN kak 0603HauveHme Toro, 4YTo 3To bygeT maccuB 13 ne-
PEMEHHbIX 3TOro TUNa, naeHTugmKaTop (CTpoka ﬂ]). NH1umnanmsnposaTb MaccmB MOXHO nnbo
CCbIJIKOM Ha Opyron maccuB (CTpoka @) NyCTbIM MaccnBoM (CTpoka ) N1 3apaHee 3agaHHbl-
MW 3HAYEHUSIMU, 3aMMCaHHbIMK Yepes 3anaTyt B (hUrypHbIX CKobKax (CTpoka @). MNpuceBounTbL B
npouecce paboTbl MAEHTU(HMKATOPY BO3MOXHO TO/TIbKO 3HAYEHNE CCbIIKU U3 APYroro MaeHTu-
(hMkaTOpa NNM HOBbIN MYCTON MACCUB.

NnctuHr 1; ObbasneHMe MaccmBa

int[] arrayo;

int[] arrayl = array@;

int[] array2 = new int[5];
int[] array3 {5, 4, 3, 2, 13};

array2 = {1, 2, 3, 4, 5}; // <-- 34ecb HeZOMyCTUMO MNpUCBaMBaHUe

Ecnu Mbl He onpeaensem nepemMeHHyto, MOHATHO, AaHHbIE Mbl XPaHUTb He MnaHupyeM. Ecnu
onpeaensiemM NpMMUTUBHYO, MOMHUM, OHAa MHULMANN3NPYETCS HYNEM, a eClin Mbl Onpeaensem
CCbIJTIOYHbIV MOEHTUdUKATOP, OH MMEEeT HavaslbHOe 3HaYeHne null, TO eCTb IBHO A,EMOHCTPUPY-
T, UTO He CCbITaeTCs HM Ha Kako 06bekT. HyneBoWM ykasatenb — 3T0 ropasfo bonee cepbésHoe
SB/IeHMe, YeM MPOCTO BPEMEHHOe OTCYTCTBME 06beKTa No NAEHTMHNKATOPY, OYEHb YaCTO 3TO He
NHULMANN3NPOBaHHbIe 06bEKTbI M MOMbITKM BbI30Ba HEBO3MOXHbIX MeToA0B. [NoaToMy B paboTe
OY€Hb YacTO NOMOraeT NOHSATb, YTO MMEHHO NOW/o He Tak NullPointerException.

A Hukak 1 HMKoraa Henb3s NPUCBOUTL MAEHTUNNKATOPY LLe/bIN FOTOBbIN Mac-
cuB (co3paBaeMblIvi 34eCb U cenvac) B npouecce paboTbl, HENb3s CTaHAAPTHLIMU Cpef-
CTBaMW NepenpucBOnTb PSa 3HAYEHUN YacTn MaccuBa (Tak HasbiBaeMble Clanchl Uam
cpesbl).
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MaccuBbl 6bIBatOT KakK 0AHOMEPHbIE, TaK U MHOrOMepHble. MHOrOMepHbI MaccuB — 3TO BCe-
roa MaccmB M3 MacCMBOB MEHbLLIEro pasMepa: ABYMepPHbIA MacCUB — 3TO MACCUB OAHOMEPHbIX,
TPEXMEPHbI — MacCUB ABYMEpPHbIX 1 Tak ganee. [paBuna MHULManmM3aumm y HAX He oTnunya-
toTcs. MNpeobpasoBaTb TMN MaccmMBa HeNMb3s HMKOrOa, HO MOXHO npeobpasoBaTb TMM KaXAoro
OTOENbHOro 3/IEMEHTA NPU YTEHUU. ITO CBA3AHO C TEM, YTO MO MacCMBbl CPasy BblAeNAeTCs
HenpepbiBHaA obnacTb NamMaTK, a CO CMEHOW TUMa BCeX 3HaUYeHMn MaccuBa 3Ty 06n1acTb HYXHO
byoeT nnu sHauUNTENbHO PACWMPATb N 3HAYUTENTbHO CYXKaTb.

KntoueBoe cnoBo final paboTaeT TONbKO C MAEHTU(MKATOPOM MaccuBa, TO eCTb He 3anpe-
LLLAET N3MEHATb 3HAYEHUS ero aIEMeHTOB.

Ecnu anropuT™M NpunoXKeHusa npeanonaraeT co3gaHne HMXHUX MU3MEPEHMIN MaccuBa B Npo-
uecce paboTbl NporpaMmsbl, TO NPU MHULMANM3ALUK MAcCUBaA BEPXHErO YPOBHS He cneayeT yKa-
3blBaTb Pa3MePHOCTU HMXHUX YPOBHEN. ITO CBA3AHO C TEM, UTO NPU UHMUMANN3aLnKn, Java cpa-
3y BblaenseT NaMsaTb Nog BCe U3MepPeHUs, a NpucBanBaHne HUXHUM U3MEPEHMAM HOBbIX CCbIIOK
Ha co3gaBaeMble B npoLlecce paboTbl MaccuBbl, byaeT nepeco3gasatb 06nacTy namsaTu, Nonay-
yaeTcsa Hebonbluasa yTeuka naMaTu.

MpounTaTh M3 MaccMBa 3HaYEHME BO3MOXKHO 0O6paTUBLLMCH K SUeike MaccmBa No UHAEKCY.
3anucatb B MacCUB 3HaUYeHMe BO3MOXHO 06paTUBLLMCH K SYeike MaccmBa Mo MHOEKCY, U Npu-
MEHWNB onepaTop NpMCBanMBaHUS.

int i = array[0@];
array[1l] = 10;

B ka)x0oM 06bekTe MaccuBa ecTb crneumnanbHoe nosne (puc. E) KoTopoe 0603HavaeT AfnHY
[JaHHOro MaccumBa. MNosie HaxoaMTCA B Knacce __Array__ W ABASeTca Ny6aMUYHOM KOHCTAHTOMN.

Puc. 8: KoHcTaHTa ¢ osiInHOM MaccuBa

2.5.1. 3apaHua gna caMornpoBepKHU

1. NoueMy nHgekcaumnsa MaccmBa HauMHaAETCs C Hyna?
2. Kakown nnpekc byget nocnegHum B Maccuee n3 100 anemeHTOB?
3. Ckonbko bygeT co3paHo 0gHOMEPHbIX MAaCCMBOB NPU MHMLMANM3aLLMKM MaccnBa 3x37?

2.6. bas3oBbiM hyHKLMOHAN A3bIKa

2.6.1. MaremaTuueckue oneparopbl

Matematnyeckune oneparopbl pa60Tar0T KaK 1 npepnosiaraetca — CKaabliBakoT, BblYNTALOT,
OEeNAT, YMHOXaloT, AeN1IakoT 3TO MO NPpUoOpuUTETaM, N3BECTHbIM HaM C NATOrO Kjiacca, a eCqiv npu-
opuTeT oaMHaKoOB — C/ieBa HaMnpaso. CneuymanbHoro onepartopa Bo3BegeHmMa B CTeENeHb KakK B
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Python HeT. EQUHCTBEHHOE, YTO cneayeT NOMHUTb, YTO OnepaTop NpUCBanMBaHUSA NMPOAOKA-
eT bbiTb ONepaTopoM NpUCBamMBaHMS, a He ABNAETCA MaTeMATUUYECKUM TOXAECTBOM, a 3HAUUT
CHayana nocymTaeTcs BCE, YTO C/eBa, a NOTOM pes3ynbTaT nonpobyeT NpUCBOUTLCA NepPeMeH-
Hou cnpasa. [pMnoMmnHaemM Kakme ecTb 0COBEHHOCTM Y onepauum LLENOYNCIEHHOIO OeNEHNS,
CBAi3aHHble C oTbpacbiBaHNEM APOOHON YacTu.

2.6.2. VYcnosusa

Ycnosusa npencraBneHbl B A3blKe NpuBbIYHbIMU if, else if, else, «eCnn», «MHaye ecnm», «B
NPOTUBHOM Crly4ae», KOTopble ABASIOTCA e4MHbIM ONepaTopom Bbibopa, TO eCTb, eC/iv UCNOHe-
HWe NPOorpaMMmbl NOLAO NO OLHON U3 BETOK, TO B APYryH BETKY YCIOBMS NPOrpamMma HMKOrga He
3aMpéT. Kaxkaas BeTBb YCIOBHOIO onepaTtopa — 370 OTAE/bHbIN KOA0BbIN 610K CO CBOMM OKpY-
YXEHWEM U JIOKaSIbHbIMU NepeMEHHbIMU.

CywecTByeT ansTepHaTmBa onepatopy else if — mcnonb3oBaHue onepatopa switch, Ko-
TOPbIM NO3BOMAET OCYLLECTBNATL MHOXECTBEHHbIN BbIOOP Mexay YNCNOBbIMU 3HAYEHUIMU. Y
onepaTopa ecTb psg ocobeHHocTen:

— 3TO0 oneparop, COCTOSALWMNIM N3 OAHOr0 KOA0BOro 6/10Ka, TO eCTb CEerMeHTbl Kofa HaxogaTcs
B 0g4HOM obnacTtu BuanmocTu. Ecnu He ncnonb3oBaTb onepatop break, eCTb PUCK «NpoOBa-
NMBATbLCSA» B CeAyowWme Kenuchl;

— Henb3s co34aTb AMana3oH 3HAYEHWUI;

— [OCTaTOYHO CNOXHO Co34aBaTth JIOKa/lbHble NepeMeHHble C OAWHAKOBbIM Ha3BaHMEM AN4
KaXX[0ro Keuca.

2.6.3. LUuknbl

LLnknbl npencTaBneHbl OCHOBHbIMU KOHCTPYKLMAMU:
— while () {3
— do {3} while();
— for (55D {3
Likn — 3710 Habop NOBTOPSAOLWMXCA 00 HACTYNIEeHMS YCNOBUSA OeNCTBUIN. while — caMbli Npo-
CTOW, Yalle BCEro UCMnosb3yeTcs, Koraa Hy>KHo onucatb 6eCKoHeYHbI UMK, do-while egnH-
CTBEHHbIW UMK C NOCTYC/IOBMEM, TO €CTb CHayana BbINOSHAETCA Teno, a 3aTeM NpuHMMaeT-
CA pelieHne 0 HeobxoaMMOCTM 3aUMKINBAHUSA, UCMOMb3YeTCa O/ OXWAAHUS OTBETOB Ha 3a-
MPOC 1 BO3MOXHOIO NOBTOPEHMS 3anpoca No YCNoBM0. £or — KNACCUUYECKUIN CHETHBIN LMK, €ro
no4yemy-To NporpaMmucTbl NtobaTt 6onblue Bcero.
CyuLecTByeT TaKxe aKkTMBHO nNponaraHanpyeMblin umkn — foreach, paboTaeT He coBceM ove-
BUOHbIM 06pa3om, ansa noHnMaHms ero pabotol He06xo0ANMMO 03HakoMuTbes ¢ OOM 1 NOHATUEM
ntepatopa.

2.6.4. bBbuHapHble aputhMeTUUECKME OnepaTopbl

B coBpeMeHHbIX peanmax MeraMolLHbIX KOMMNbIOTEPOB BPSA, /M KTO-TO 3a4yMblBaeTcs 06 on-
TMMM3aLMM CKOPOCTU BbIMOMHEHUS NPOrpamMMbl UM 3KOHOMUM 3aHMMaeMol namstv. Ho Bcé
MeHSeTCs, Korga nporpaMMUCT BNepBble NPUHMMAET CII0XHOe pelleHne: 3anporpaMMmnpoBaThb
MUKPOKOHTPOIEP NN APYrOM «MHTEPHET Belen». TaM B BalleM pacnopsiKeHUU napa CoTeH
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KnnobamT NnamsaTn, eCnNm oYeHb NOBE3ET, B KOTOPbIE HYXXHO HE TOJIbKO KaK-TO BNOXUTb TEKCT NPO-
rPaMMbl M UICNONHSAEMbIN BMHAPHbBIN KOA, HO 1 KaK1e-TO MPOMEXYTOUYHble, N0/Ib30BaTeNIbCKME U
opyrue gaHHble, bydepbl obmeHa 1 06paboTku. [pyras cutyaums, B KOTOPOM HYXKHO HAYMHATb
«AyMaTb O 3aHMMaeMOM MPOCTPAHCTBE» 3TO pa3paboTKa NPOTOKONOB Nepefaun SaHHbIX, YTO-
6bl NnpoTokon 6bin BbICTPLIN, HE NepeAaBan No ceTn bonblwmre 06bEMBI JaHHbIX U BbICTPO npe-
obpasoBbiBancsa. Ha NnomMolLb NPUXOAUT HaTypanbHaa ANsg MHPOPMATUKN CUCTEMA CUNCTIEHUS,
LLBOMYHaS.
MaHnNynaunm 4BONYHbIMM OAHHbIMUW NPeACTaBeHbl B [l)kaBa cnefyrolmnmm onepaTtopamu:
— & 6butosoe u;
— | buToBoe unu;
— ~ buToBOE HE;
— A UCKNoYawLee nnu;
— << COBWT BNEBO;
— >> cOBuUr Bnpaso.
JInTepanbHbIe «n», K<UIN», KHE» YXKE 3HAKOMbI MO YCOBHbIM onepatopaM. JintepanbHblie one-
paLnn NPUMEHSAIOTCSA KO BCEMY YMCITOBOMY NUTEPANy LENIMKOM, a He K KaXXO0My OTAeNbHOMY bu-
Ty. M'X 0cOBEHHOCTb 3aK/TH04AETCS B TOM, KaK A3blK MPOrpaMMMpPOBaHNSA UHTEPNPETUPYET Ymncna.

0 B Java B nuTepanbHbIX Onepaumnsax MoXeT y4acTBOBaTb TOJIbKO TUM boolean,
B TO BpeMs, Kak, Hanpumep, C++ BocnpuHMMaeT Ntoboi HeHyneBon LefoUnMCNeHHbIN
NUTEpPan Kak UCTUHY, a HyIeBOWN, COOTBETCTBEHHO, KaK JIOXKb.

Jlornka choopMmnpoBaHNSA 3HaYEHMS NPN 3TOM OCTAETCHA TaKOM XKe, Kak 1 npu buToBbIx onepa-
LMaX.

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

Tabnuua 4: Tabnuubl ICTUHHOCTU BUTOBbLIX ONEpPaTopoB

Korgoa roBopsT 0 6UTOBbIX Onepaunsix, Tak Uimn nHave, nosBnsieTcsa HeobxoaMmMocTb NOroBo-
pUTb 0 Tabnuuax UCTUHHOCTU. B Tabnuue @ Bbl BUANTE Tabnumubl UCTUHHOCTU Ana apudmeTn-
YyecKunx 6UTOBbIX onepaunit. BUToBble onepauynm OTIMYAOTCS TEM, YTO A1 HENOArOTOB/IEHHOIO
B3rN58/4a OHU NPOU3BOAAT NOYTU Marnyeckme AencTeus, NoToMy YTo MaHUNYUPYHOT ABOUYHbIM
npeacTasBfeHMeM yncna.

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

Puc. 9: buHapHaga apupmeTmKa

C 6utoBbIMM caBMramMm paboTtaTb ropasno MHTepecHee v BbirogHee. OHM NpPon3BOOSAT apud-
METUYECKMUI CABUI 3HAUEHNs CNeBa Ha KONMYEeCTBO PaspsifoB, YKasaHHOe crpasa, B Tabnuue
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Ymucno | buHapHoe | CoBur Yumcno | buHapHoe CoBur
2 00000010 | 2 << @ 128 | 10000000 | 128 >> ©
4 00000100 | 2 << 1 64 01000000 | 128 >> 1
8 00001000 | 2 << 2 32 00100000 | 128 >> 2
16 00010000 | 2 << 3 16 00010000 | 128 >> 3
32 00100000 | 2 << 4 8 00001000 | 128 >> 4
64 01000000 | 2 << 5 4 00000100 | 128 >> 5
128 | 10000000 | 2 << 6 2 00000010 | 128 >> 6

Tabnuua 5: ButoBble coBuru

@ npeacTaBfeHbl BOCbMUpa3spaaHble 6e33HaKoBble YMcna, B OUTOBOM NpeacTaBieHm 3To ofHa
e0VHCTBEeHHasa eanHNLA, HAaX0AALWAaCS B pa3HbIX paspsagax umcna. 3To AeMOoHCTpaums casura
Ha OOVH paspsifd BNeBO, U, Kak CeacTBue, yMHOXeEHWe Ha aBa. ObpaTHas cuTyaums Co CABUMOM
BMPaBO, OH ABNSAETCH LLe/TOUNCNIEHHbIM AeNIeHUEM.

— X && Y —nutepanbHasg;

— X || Y-—nuTepanbHas;

— | X —nnTepanbHas;

— N << K= N % 2K;

— N >> K- N/2K;

— x & y—b6butoBag.lecnmobax=1ny=1,;

— x | y—6utoBasa.1ecnun xoTa bbloguH U3 x =1 mnnny =1;
— ~x —butoBada. 1 ecnu x = 0;

— x A y—b6utoBas. 1 ecnm x oTANYaeTCs OT Y.

2.6.5. 3apaHua pna caMornpoBepKU

1. NMoueMy HexenaTeNnbHO NCNOMb30BaTb ONepaTop switch eCan HYXXHO NPOBEPUTL AnanasoH
3Ha4YeHunn?

2. Bo3MoxHO nu 3anncaTb 6E€CKOHEUHbIM LMK C NOMOLLbIO onepaTtopa for?

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

2.7. ®OyHKuUUMU

DYHKUUA — 3TO UcnonHaeMbln 6ok koga. DyHKLUMS, NpMHaAexallas Kiaccy HasbiBaeTcs
MeToA0M.

N o g W N R

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

3

public static void main (String[] args) {
method(argl, arg2);
3
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Mpy 06baABNEHUM PYHKLUMM B KPYIbIX CKOOKAax yKa3biBatOTCS NapaMeTpbl, a NPU Bbi30BE —
apryMeHThl.

Y thyHKLNI ecTb NpaBuia MIMeHoBaHMWS: IyHKLMSA — 3TO NePEeXOAHbIN rnaron CoBepLIEHHOroO
BMAa B HACTOsILLEM BpeMeHU (BEPHYTb, MOCYMTATb, YCTAaHOBUTb, CO3aTb), YacTO CHabxaeMblii
[onosiHeHeM, cybbekToM gencteus. Metonpl B Java nuwyTtca lowerCamelCase. BaxHo, B Ka-
KOM NMopsiike 3anMcaHbl NapameTpbl METOAA, OT 3TOro byAeT 3aBMCETb NOPSAOK Nepeaaym B Heé
aprymeHToB. MeToabl 060c06neHbI M VX MapaMeTpbl TOKabHbI, TO €CTb HE BUOHbI APYTrMM (hyHK-
LUMSIM.

A Henb3s nucatb yHKUMN BHYTPU OPYTrUX YHKLAN.

Bce apryMeHTbl nepenaroTcs KONMPoBaHUEM, HE BaXXHO, KONMMPOBaHME 3TO YNC/TIOBOM KOH-
CTaHTbl, YNC/IOBOrO 3HAYEHUS NEPEMEHHON UM XPAHUMOW B MEPEMEHHOM CCbINIKe Ha MacCuB.
Cam 06beKT B MeTOq, HE KONMPYeTCs, a KONMPYeTCs TOJIbKO ero CChifika.

BosBpaljaemMble n3 METOO0B 3HAYEHUS NOSABNSIOTCA B TOM MecTe, rae MeTof 6bin Bbi3BaH.
Ecnu 6yaneT BbI3BaHO HECKOJIbKO METOA0B, TO BECb KOHTEKCT UCMOJIHEHMS NEPBOro MeToaa co-
XpaHseTcs, kKnaaétca (Ha CTeK) B CTOMKY yXe Bbl3BaHHbIX METOO0B M NPoLeccop MAET BbINOs-
HSAATb TOJIbKO UYTO BbI3BaHHbIV BTOPOM MeTo. [10 3aBepLUeHNN BbI3BAHHOMO BTOPOro MeToaa, Mbl
CHMMaeM CO CTeKa Nexallmin TaM KOHTEKCT NepBoro MeToaa, KNagéM B HEro BepHyBlLLeecs 13
BTOPOro MeToaa 3Ha4yeHune, ecii OHO eCTb, 1 MPOOOIKAEM UCMONHATb NEPBbI METOA.

Bo3BpallaemMoro sHaueHus1 y MeTofa MOXeT U He BbITb, B HEKOTOPbIX A3blKax Takune yHKLUN
1 MeToAbl HasblBaKOTCA Npouenypamu, a B Java Ans HUX NPOCTO NpuayManu cneumanbHoe Bo3-
BpallaemMoe 3HavyeHne — void. Void (0T aHrN. nycToTa), UHTEPECHO OTMETUTb, UTO 3TO HE KaKoe-
TO npocToe emptyness, a cepbe3Hoe MaclTabHoe kocMmumyeckoe void, 4Tobbl NogYepKHYTb, YTO
MeTo[, COBCEM HMYEro TOYHO He BO3BpaLlaeT.

Bbi30oB MeToga — 370, MO CMbIC/Y, TOXE CaMoe, YTO NOACTaBUTb B KOA, Cpasy ero Bo3BpaLla-
emMoe 3Ha4eHue.

CurHarypa metoga — 3TO UMA MeToda M ero napaMeTpbl. B curHaTypy mMetoaa He BXoauT
BO3BpalllaeMoe 3HayeHre. Henb3s HanucaTb ABa MeToga C OANHAKOBOW CUTHATYPO.

Meperpyska MeTopo0B — 3TO MeXaHN3M 3blKa, MO3BOJISOLLNIN HaNMCcaTb METOAbI C OANHAKO-
BbIMW Ha3BaHUSIMU U Pa3HbIMM OCTABLUMMUCS YaCTAMM CUrHATYpPbl, YTOObI NONYYNTb eaMHO06-
pasune npu BbI30BE CEMAaHTUYECKMN CXOXMX METOMA0B C PA3HOTUMHbIMU OaHHbIMMU.

NMpaKkTnyeckoe sapaHue

1. Hanucatb MeTop «Lndp Liesapsa», c byneBbiM napaMeTpoM 3andpoBaHmsa 1 pacwmgpo-
BaHWSA N YNCNOBbIM KJTHOUOM;

2. Hanucatb MeToA, NPUHMMAIOLLMI Ha BXOL MacCuB 4Yncen 1 napameTp n. Meton AOMKeEH
OCYLLECTBUTb LMKNINYECKMA (NOCNEAHNI 3NIEMEHT NPU COBUIre CTAHOBUTCS NEPBbIM) COBUT
BCEX 3/IEMEHTOB MacCMBa Ha N NO3ULMUIA;

3. HanucaTtb MeToA, KOTOPOMY MOXHO nepeatb B KA4eCTBe aprymeHTa MaccumB, COCTOSLLMN
CTPOro u3s eauHUL, 1 Hynen (Lenble yncna Tmna int). Metopn 4OMKEH 3aMEHUTbL €ANHMLLBI B
MacCMBEe Ha HYNW, a HY/IM Ha eANHULLBI U He coaepXXaTb BETBAEHUN. Hanncatb Kak MOXHO
6onblue BapMaHTOB MeToAa.
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TepMuUHbI, onpeaeneHus U CoKpaLLeHusa

Typecasting

NpeHTndgunkartop

NHnumanmnsaums

MaccuB

MeTop,

MNepenonHeHue

Tunusaumns

npeobpasoBaHve TUMOB NEPeMEHHbIX B TUMMU3UPOBAHHbIX A3blKax Mpo-
rPaMMMUPOBAHUS

NaeHTUMKaTop NepeMeHHOM — Ha3BaHMWe NMEepPeMeHHOW, MO KOTOPOMY
BO3MOXHO MONYy4YnUTb AOCTYN K 06/1aCTM NaMsATU, COOTBETCTBYHOLLEN 3TOM
nepeMeHHom

ooHOBpeMeHHoM o0bbsiBlieHNe NepeMeHHOoM 1 NpucBanBaHMe el 3Hade-
HUS

CTPYKTYpa AaHHbIX, XpaHsiaa Habop 3HaveHuI B HenpepbiBHOM o6nacTtu
namsaTu

(hYHKLMS B 93blKe NPOrpaMMmMpOBaHNS, MpUHaA exallas Knaccy

LenoyncneHHoe nepenosiHeHne (aHrn. integer overflow) — cutyaumsa B
KOMMNbIOTEPHOM apuMeTUKe, Npyu KOTOPON BblYMCIIEHHOE B pesynbrarte
onepaLmm 3Ha4YeHNe He MOXKET ObITb MOMELLLEHO B TUM AAHHbIX

KJ'IaCCI/Id)I/I Kauuna no Tnnam
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