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[Mpeaucnosue

BbI KyIMIY 3TY KHUTY, UTOOBI IO HSITh CBOM HABBIKYM ITPOTPaMMIUPOBAHMS HA HOBBII
ypoBeHb. 11 9T0 MpaBuIbHO, TOTOMY UTO BaM, 6€3yCA0BHO, IPUTOISTCS U31araeMble
B Heil TipakTuueckue 3HaHMs. Eciu y Bac uMeeTcst 60J1bI110¥ OTIBIT ITPOTpaMMypoBa-
Hus Ha C, TO BbI B leTaJIsIX y3HaeTe, Kak MIPMHUMAIOTCSI XOPOIlie TPOeKTHbIe pelle-
HUS U KaKMe Y HUX eCTb IIII0ChI M MUHYCBI. EC/IM BBI TOSTbKO HAaUMHaeTe 3HAKOMUThCS
¢ C, To HaiimeTe 3[eCh PYKOBOACTBO 10 IIPUHSTUIO PellieHUit 1 Ha NpuMepax Koza
YBUAUTE, KaK 3TU PeIleHUs] IPUMEHSIOTCS JIJIsl TIOCTPOEHMST GOJTBIINX ITPOTPAMM.

B KkHUTe eCcTb OTBEThI Ha BOIIPOCHI O TOM, KaK CTPYKTYpUpOBaThb C-IIporpammy,
KaK 06pabaThIBaTh OMIMOKYU U KaK IIPOEKTUPOBAaTh rMbkue nHtepdericel. Korma Bbl
6osblile y3HaETe O IporpaMmMupoBaHuy Ha C, HAUMHAIOT BOSHUKATh Pa3HbIe BOIMPO-
Cbl, HATIpUMeD:

e CJIeOyeT IV BO3BPAlllaTh MMEIINYIOCS MHGOPMAIVIo 06 oIn6Ke?
e CJIeyeT IV MCIIOb30BaTbD JIJIS 9TOH L[eIM I06aIbHYI0 [IEPEMEHHYIO errno?

e YTO JIyullle: HEMHOTO QyHKIMIT C 6OJbLUIMM UMCIOM MapaMeTpOB WK HAO0-
60poT?

e KaK ITOCTPOUTD TMOKMIT MHTepdeiic?
e KakK peay30BaTh 6a30Bble BellM, HATIPUMEpP UTepPaTOp?

711 06bEKTHO OPMEHTHPOBAHHBIX SI3bIKOB HAa GOJIBIINYIO YACTh 3TUX BOIIPOCOB
TIOYUTY MICUEPITbIBAIONIIIT OTBET JAeT KHUTA «6aHIbl UeThIpex»: Erich Gamma, Richard
Helm, Ralph Johnson, John Vlissides «Design Patterns: Elements of Reusable Object-Ori-
ented Software»'. TIaTTepHBI ITPOEKTMPOBAHMS JAIOT IPOTPAMMICTY ITPOBEPEHHBIE
OTBITOM PEKOMEHIALNH, KaK JO/KHBI B3aMMO/IEICTBOBATb MEKIY CO60it 06BEKTHI
U KaK OHM CBSI3aHbI OTHOIIEHMEM BjameHMs. Kpome TOro, OHM MOKa3bIBAIOT, KaK
CJleyeT TPyIIIMpOBaTh OGBEKTHI.

OmHako Ha TPOIEAYPHBIX A3bIKaxX TUITa C GOJMBUIMHCTBO 3TUX MATTEPHOB IIPO-
eKTUPOBaHMs HEBO3MOXXHO peaaM30BaTh TaK, KaK OMNMCAHO «BaHIOi UEThIPEX».
B C HeT BCTPOEHHBIX 06BEKTHO OPMEHTUMPOBAHHBIX MeXaHM3MOB. HacrnemoBaHue
VU TTIOMUMOP(GM3M MOXKHO SMYJIMPOBATh, HO 9TO He JIyJlllee pellleHye, TOTOMY UTO
TaKo KoJI GyIeT HETTOHSTEH ITPOTPaMMMCTaM, TPUBBIKIINM K ITPOrPaMMMUPOBAHUIO
Ha C, HO He BJaAEI0MMM IIPOrPpaMMMPOBAHMEM Ha OOBEKTHO OPMEHTUPOBAHHBIX
g3bIKax Tuma C++ M He3HaKOMBIM C MCITOJb30BaHMEM TaKMX KOHIIEIINi, KaK Ha-
clegoBaHue U moauMopdusm. Takme MporpaMMMUCThI XOTeIY Gbl TTPUAEPKUBATHCS
CTUJIS TIporpaMMMpoBanys Ha C, K KOTOPOMY TPpUBBIKIN. OMHAKO K HEMY MTpUMe-
HMMBI He BCe 06beKTHO OPMEHTUPOBAHHbBIE PEKOMEHIALINY VI, TT0 KpaiiHeil Mepe,
KOHKpeTHasl peanusalus Uaeu maTTepHa MIPOeKTUPOBAHNS He TOOUTCS 7151 He 06b-
€KTHO OPMEHTUPOBAHHOTO SI3bIKa.

L D, Tamma, P. Xeam, P. JDcoHcoH, IDic. Bnuccudec. «ITaTTepHbI 06bEKTHO OPMEHTVPOBAHHOTO MIPOEKTHU-
poBaHusi». [Inutep, 2022.
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WTak, cuTyaius BeIIIAUT CJIEAYIOMIM 06pa3oM: Mbl XOTUM IucaTh Ha C, HO He
MOYKeM HaTpsIMYIO MCIIOTb30BaTh GOJBIIYIO UACTh 3HAHMIA, TOKYMEHTHPOBAHHBIX B
BUJIe TTATTEPHOB MTPOEKTUPOBAHMS. B 9TOI KHMUTe MTOKa3aHO, KaK IMPEOHOIeTh pas-
DBIB ¥ TIPAKTMUECKN Peasn30BaTh 3TU 3HAHMS Ha SI3bIKe IMporpaMmupoBanus C.

3auyeM 9 Hanucan 3Ty KHUry

Tereps 51 XOUy pacckas3aThb, TOYEMY 3HaHUS, COOpaHHbIE B 9TOI KHUTE, OKa3a/IMUCh
CTOJIb BXKHBIMU JI7IST MEHSI I TOUeMY UX TaK TPYJHO OTHICKATb.

B mixose s m3yuasn C B KauecTBe I1ePBOTO sI3bIKa IporpaMmiupoBanmsi. Kak u 106011
HaYMHAIMNI TporpaMmuct Ha C, S yOUBISIICS, TOUeMy HyMepalusl 3J1eMeHTOB
MaccyuBa HaumMHaeTcsi ¢ 0, ¥ HayTaj [TbITAJICSI TIOMECTUTD OTIEPATOPBI * U & B HY>)KHOE
MeCTO, YTOOBI 3aCTABUTh PAGOTATb MATrMI0 YKa3aTeneit.

B yHUBepcuTeTe s y3HAI, KaK B JeMCTBUTENIBHOCTY PabOTAIOT CUHTaKCUUECKMe
KOHCTPYKUMY C ¥ KaK OHM TPAHCIMPYIOTCS B amnmapaTHbie 6UThI U 6aiiTsl. Boopy-
SKeHHBII 3TUMY 3HAHUSIMM, ST CMOT IT1CaTh HeGObIIME TIPOTPAMMBbI, KOTOPbIE pabo-
TaJM OueHb xopoiro. Ho s mo-mpekHeMy He TIOHMMAJT, TouemMy 6osiee IIMHHBIN KO
BBIMVISIJTAT UMEHHO TaK, a He MHaue, 1, Y’k KOHeTHO, He MOT CaM IMPUAYMaTb PelleHMUsI
BpoJe:

typedef struct INTERNAL_DRIVER_STRUCT* DRIVER_HANDLE;
typedef void (*DriverSend_FP)(char byte);

typedef char (*DriverReceive_FP)();

typedef void (*DriverIOCTL_FP)(int ioctl, void* context);

struct DriverFunctions

{
DriverSend_FP fpSend;

DriverReceive_FP fpReceive;
DriverIOCTL_FP fpIOCTL;

I3

DRIVER_HANDLE driverCreate(void* initArg, struct DriverFunctions f);
vold driverDestroy(DRIVER_HANDLE h);

vold sendByte(DRIVER_HANDLE h, char byte);

char receiveByte(DRIVER_HANDLE h);

void driverIOCTL(DRIVER_HANDLE h, int {octl, voild* context);

HpI/I M3yUeHNN 3TOT'0 KOJd BO3SHMKAET MHOI'O BOITPOCOB:

e 3aueM HY)XHbI yKa3aTeau Ha QYHKUMU B struct?
e 3aueM QYHKIUSIM HYKeH 3TOT DRIVER_HANDLE?

e yto Takoe IOCTL 1 rmouemy 651 He HAaImMCATh BMECTO 3TOTO OTAeTbHbIe QyHK-
ounu?

e 3ayeM HY)XXHbI dBHbIE (byHKLU/II/I CO3maHusa U yHI/I‘JTO)KEH]/IH?

OTU BOITPOCHI MMOSIBUINCD,KOTa 1 HAYa/I ITMCATh IIPOM3BOACTBEHHbIE IIPUIOXKEHUSI.
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Sl To 1 meno cTankMBaiCsS C CUTyalMsSIMM, KOTa MOHMMAJl, YTO MHe He XBaTaeT
3HaHui1 0 C; HaIIpuMep, Kak peaan30BaTh UTePATOP WK KaK 06pabaThIBaTh OMMOKA
B QyHKUMSIX. 51 0CO3HABal, UTO CUHTAKCUC-TO S OCBOWI, HO TIOHSITUS HEe MMel0, KaK
MM TIPaBUIIBHO BOCTIOIB30BATHCS. S ITBITANICS UETO-TO OOGUTHCSI, HO BCE TIOMYUaIoCh
KOPSIBO MM He TIOMydajaoch BOBce. MHe ObuiM HEOOGXOAMMBI PEKOMEHIAINHA,
MOKa3bIBaloI[Me, Kak pellaTb KOHKpPeTHbIE 3alauM Ha si3bike C. Hampumep:

e KakK IPOIIle BCETO 3aXBaThIBATh ¥ OCBOOOXKIATH PECYPCHI?
e MOSHO JIX UCIOAb30BaTh goto JIJist 06PabOTKM OIINOOK?

e CJIEMYET IV CPa3y MPOEeKTUPOBATh MHTepdeiic TMOKUM WM JTyUIlle U3MEHSITh
€ro, KOrJa BO3HUKHET HEOGXOIMMOCTb?

e (JeAyeT JY MCIOIb30BaTh MaKpOC assert, WJIM HYKHO BO3BpAIaTb KO
oumbKu?

e Kak peanusoBaTh utepatop Ha C?

Ilns MeHs 0Ka3anoCh HEOXXMUIAHHBIM OTKPBITMEM, UTO, XOTSI Y MOMX OIBITHBIX
KOJL7Ier 6bJI0 MHOTO Pa3/MMUYHbIX OTBETOB Ha 3TU BOIIPOCHI, HUKTO HE CMOT Hampa-
BUTb MEHS TYJIa, T7le TaKye IMPOeKTHbIe pelleHNs 6bITN JOKYMEHTVPOBAaHbI BMECTe
C OMMCaHUEM UX IITIIOCOB U MUHYCOB.

[TosTomMy s 00paTU/ICS K MHTEPHETY M CHOBA UCIIbITAA YOUBIEHME: OKa3al10Ch
OueHb TPYIOHO HATU y6enuTeTbHbIe OTBETHI HA 3TU BOIIPOCHI, XOTs I3bIK C CyIe-
CTBYET YK€ He OfVH JEeCSTOK JIeT. S 06HAPYKUI, YTO, HECMOTPSI Ha U306MIMe K-
TepaTypbl [0 OCHOBAM U CUMHTAKCUCY sI3blKa C, HET IOUTU HUUETro O MPOJBUHYTOM
MIPOTrpaMMMPOBAHUM U O TOM, KaK MucaTb Ha C KpacuBblit KOZI, KOTOPbI BBILEPXKUT
VCTIBITAHME ITPOM3BOLCTBEHHBIM ITPUIOKEHUEM.

U1 BOT TYT B UTPy BCTymnaeT 3Ta KHMUra. OHa MOMOXKeT BaM OTTOUMUTb CBOU HaBbI-
KM TIporpamMMupoBanms Ha C U TIepeiiTy OT MTPOCTEHBKUX MPOTPAMMOK K GOBIINM
CUCTeMaM, B KOTOPBIX OIIMOKYM 06pabaThIBAIOTCS JOIKHBIM 06Pa3oM 1 KOTOpbIe 06-
Jaar0T JOCTATOYHO I'MOKOCTBIO, UTOGBI GBITH TOTOBBIMHU K GYYIIIUM VI3MEHEHUSM
Tpe6GoBaHMI U MPOEKTa. B 9TOI KHUTE UCIIOMb3YeTC s KOHIIETIUs TATTEPHOB ITPO-
eKTUPOBaHMs, UYTOObI TO3HAKOMUTh Bac CO BCEMM LIaramMy IMPUHSTUSI PellieHuit U
OLI€HKO UX JOCTOMHCTB U HELOCTATKOB. JTU MaTTEPHbI IPUMEHSIOTCS K CKBO3HBIM
IpUMepaM KOTza, UTOObI T0Ka3aTh, KaK KOJ, 9BOIIOLMOHKUPYET U IToUueMy IpUHMUMa-
€T MMEeHHO TaKylo, a He MHYI0 KOHeUHYI0 (opMmy.

OcHOBbI NaTTEpHOB

PexomeHzaLuu Mo MpoeKTUPOBAHUIO B 3TOi KHUTE MPUBOASITCS B GopMe maTTep-
HOB. Vnes npencTaBisiTb 3HAHUSI U NepefoBble MPAKTUKU B BUe MATTEPHOB MC-
xopuT oT apxutekropa Kpucrodepa AnekcaHnpa, KOTOPbIil BbICKa3al ee B KHUTe
«The Timeless Way of Building» (Oxford University Press, 1979). OH ucnonbsyet
He6oblINe TPOBEPEHHbIE BpeMeHeM (DparMeHThI 1Jisl pellleHUs] BaskHelileit mpo-
6;71eMbI B CBO€I1 06/1aCTH: KaK MPOEKTUPOBATh M BO3BOAUTD ropoaa. IToaxo Ha oc-
HOBe NAaTTEPHOB MepeHsIM pa3paboTUMKY IPOrpaMMHOTO ObecIieueHus, 1 Terepb
npoBoasaTcs KoHbepeHuny Tumna Pattern Languages of Programs (PLoP), umeromue
L[e/ThI0 PACIIMPUTH HAILIM 3HAHUS O TIaTTepPHAX. B 0c06@HHOCTM KHUTA «GaH bl YETHI-
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pex» «Design Patterns: Elements of Reusable Object-Oriented Software» (Prentice
Hall, 1997) okasasia 3HaUMTeNbHOE BIAMSHIME U TT03HAKOMMIA pa3paboTunkos I10 ¢
KOHL[EHLU/IEI;'I IIaTTEPHOB ITPOEKTUPOBAHMSI.

Ho uTo ke Takoe maTtTepH? OmpeneneHnit MHOTO, U, €CIU 3Ta TeMa BaC CUJIbHO
MHTepecyeT, nounTaiite KHUry Frank Buschmann et al. «Pattern-Oriented Software
Architecture: On Patterns and Pattern Languages» (Wiley, 2007), roe npuBeeHbl
TOUHbBIE ONMCAaHUS U feTaln. A VI HAllMX LieJieil JOCTaTOUHO CYUTATh, UTO ITAaTTEePH
laeT MpOBEpeHHOe BpPeMEeHeM pellleH)e KaKOi-TO MpaKTuueckoy 3azauu. Ilpen-
CTaBJIEHHbBIE B 3TOV KHUTE MATTePHbI UMEIOT CTPYKTYPY, OIVICAHHYIO B Ta61. P.1.

Ta6nuua P.1. CrpykTypa naTTepHOB, NPeACTaBNEHHbIX B 3TOW KHUIE

Yactb natTepHa OnucaHune

HassaHue JTo nerko 3anoMuHaemoe uMs natTepHa. [lpennonaraetcs,
4YTO MPOrpaMMMUCTbl ByoyT UCMONb30BaTb €ro B MOBCEAHEBHOM
obLeHnn (Kak B ciydyae NaTTepHOB U3 KHWUMM «BaHabl YeTbipexy,
Korga MOXKHO YChbIWaTh, HanpuMep, Takyto dpasy: «M abcTpakTHas
dabpuka co3naeT 06bekT»). HazBaHMS NaTTepPHOB B 3TOM KHUre
Ha4YMHaKTCA C 3ar1aBHOM OYKBbI

KoHTekcT OnpepenseT 06CTaHOBKY, B KOTOPO AeiCcTBYeT naTTepH. loBopwuT,
NPy KakKMX YCII0BUSAX NAaTTEPH MOXKHO MPUMEHUTD

Mpobnema CoobLwaeT MHpopMaLMio 0 3aZiaye, KOTOPYI Mbl XOTUM peLuuTb.
JTa 4acCTb HAYMHAETCS C OCHOBHOM MOCTAHOBKM, BblAENEHHOM
MONY>XMPHBIM  LWPUPTOM, MOC/e Yero [eTasibHO OMUChbiBaEeTCs,
noYeMy JaHHy npobnemy TpyaHo pewunTb. (B opyrmx dopmaTax
naTTepHOB AETa/M BbIHECEHbI B OTAENbHYK YacTb, Ha3biBAEMYIO
«[dBuKyLLME CUMbI».)

Pewenwne B aToi vactu npMBOOATCA peKoOMeH4aUnn no peweHnto I'IpO6J1€MbI.
B Hauane CI)OpMyﬂVIpyETCﬂ OCHOBHaAa naeqa peweHuna, BbiaesieHHasa
NoNYy>XUPHbIM LIJquJTOM,a 3aTeM ceayroT feTanu. Takxke BKOYeH
npuMep Kofa, CoaepXaLlnin KOHKPETHYO peanunsauuio

Mocnencteums B atom pasnene nepeyvyncnarTca nakcbl U MUHYCbl ONMUMCAHHOIO
peweHud. anMeHﬂﬂ NaTTepH, Bbl OOJ/DKHbI 6bITb yBEpEHbI, YTO
nocnencTena Bac yctpameakoT

M3BecTHble npumepbl anMepbl MCMOb30BaHMA Y6e)K,EI,aPOT B TOM, 4YTO NpensioxxeHHoe
MCNosb30BaHNA pelleHue OeACTBUTENbHO paﬁOTBET B peasibHbIX NPUNOXEHNAX.
KpOMe TOro, OHWM [alT KOHKpeTHble MpuMepbl, NoMorawuue
NOHATb, KaK NPpUMEHAETCA NaTTepPH

OCHOBHOE IPEMMYIIECTBO IIPeNCTaBIeHMs PeKOMEHIALMIT B BIUOE [1aTTepHOB
3aK/II0YaeTcsl B TOM, YTO [MaTTePHbI MOKHO IIPMMEHSTDb OLMH 3a APYruM. [I1g KpyIIi-
HOJ1 Tpo6IeMbI ITPOEKTUPOBAHUS TPYIHO HANTH KOHKPETHYIO PEKOMEHIAIIUI0 U
KOHKPETHOE peIleHMe MMEHHO 3TOii Mpo6aeMbl. BMECTO 3TOro Gonbliiast U BeCh-
Ma creiuduueckas mpobieMa pas6byMBaeTCs Ha MHOTO MEHbBIINX U Gojiee 06X
Mpo6yieM, a 3aTeM 3TU MPOOGIEMbI PEIIAIOTCS TI0 OUepeiu MyTeM TIPUMEHEHNUS pas-
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JVYHBIX TATTePHOB. MBI IPOCTO CPaBHMBAEM CUTYAIIUIO C OTIMCAHMEM MATTEepPHA U
MPUMEHSIEM TOT MaTTEePH, KOTOPBI OTBeUaeT MpobaeMe U MMeeT yCTpauBaloliye
HAC MOCIeNCTBUSI. ITU TTOCTECTBUS MOTYT TIOPOXKIATh HOBYIO MPOGIeMy, KOTOpast
pelaeTcsl MpUMeHeHUEeM JIPyToro maTTepHa. Takum 06pa3oM, MbI TIPOEKTUPYeM
MPOrpaMMy TOCTEIIeHHO, He CTApasiCh CPa3y BBUIOKWUTH HA CTOJ TOTHBIN MPOEKT
elre 0 TOTO, KaKk HalMcaHa Mepsasi CTpouKa Kofa.

Kak untartb 3Ty KHUTY

BbI moKHBI 6BITH 3HAKOMBI C OCHOBaMU TporpaMmmupoBanust Ha C. Bbl TOMKHBI
3HaTh CMHTAKCUC U ceMaHTUKy C — HalpyuMep, 3Ta KHUra He pacCKakeT BaM O TOM,
YTO TaKOe yKa3aTesb M KaK MM [10J1b30BaThCs. [IpMBOASTCS peKOMeHIal Uy TOIbKO
10 BOIpocam 6osee BBICOKOTO ITOPSI/IKa.

[maBpl KHMIM He3aBUCMMBL. Bbl MOXeTe UUTATh UX B [IPOM3BOJIBHOM IODPSILKE
WY BbIOMPATh TOJIBKO Te, KOTOpPble Bac MHTEepecyloT. B ciemyoiieM pasnene
NpuBeneH KpaTKuit 0630p BceX NaTTEPHOB, UTO MO3BOJIUT IIEPETU Cpasy K TeM,
YTO BaM MHTepecHbI. Tak 4YTO eC/1y Bbl TOYHO 3HAEeTe, UTO UILeTe, TO MOKeTe HauaThb
OTCHOJa.

Ecnu BBl He ullleTe KaKoii-TO KOHKPETHBII NTaTTePH, @ XOTUTE MOAYIUTb 001ee
[peCcTaBleHye O MPOeKTPOBaHUM nporpaMm Ha C, TO mpoumTaiite 4acthb | oT
Hayvaja 0o KoHLa. Kaxkmas rmasa 9TOi 4acTy MOCBSILIeHa OLHOM TeMe, HauMHas ¢
TaKUX MTPOCTBIX, KAK 06pab0oTKa OMMOOK U yIIpaBIeHMe TaMsIThIO, ¥ KOHUAsI TAKUMU
6osiee TIPOABWHYTHIMM ¥ CIELMAJbHBIMM, KaK MPOEKTUPOBaHVE MHTePQeiicoB
UM TAaT@OpMEHHO He3aBUCUMOIO Kofa. B Kax[aoil InaBe OIMCHIBAIOTCS
OTHOCSIIMECS K ee TeMe ITaTTePHBI ¥ CKBO3HO IIPUMep KOJa, LeMOHCTPUPYIOL It
X IIPUMEHEeHNe.

Bo BTOpO#1 YaCcTy KHUTY TIPUBEIEHO ABa GOMBIINX TTPUMEDPA, MILTIOCTPUPYIOLINX
MpUMeHeHVe MHOTHUX MTaTTePHOB 13 ITePBOit 4aCTu. 3/1eCh BbI yBUAUTE, KAK OOJIbIIAST
rporpaMma CTPOUTCS C UCII0Ab30BaHMeM MTaTTePHOB.

KpaTtkuii 0630p naTtepHoB

B Tabsa. P.2-P.10 nepeunciensl Bce naTTepHbl. Kaskaasi cTpoKa COmepP>KUT KpaTKoe
OTyICaHMe MPOo6eMBI, TOC/Ie KOTOPOTO UET KIUeBoe CI0BO «[103TOMy» 1 KpaTKoe
OIJICaHMe pelIeHus.

Ta6nuua P.2. NaTTepHbl 4Ng 06paboTkM owmnbokK

HasBaHue nattepHa Kpartkoe onucanue

Pa3zbueHune GyHKkUMM | Ha dyHKLMM NEXMUT HECKONIbKO 0653aHHOCTEN, YTO 3aTpyaHSET ee
YyTeHWe W conpoBoXaeHue. MoaToMy pa3beiiTe ee Ha YacTu. Bbl-
[leNiuTe YacTb PYHKLMM, KOTOpast KaxeTcs nosie3Hoi cama no cebe,
co3faiTe U3 Hee HOBYIO GYHKLMIO U BbI30OBUTE €€

[poBepka ycnosui DYHKLMIO TPYAHO YMTATb M COMPOBOXAATb, NOTOMY YTO MpOBEPKa
npenycnoBuin CoBMelLleHa B Hel C OCHOBHOW Norukon. MNoatomy
CHa4ana npoBepbTe BbINOSHEHWE 0653aTeNbHbIX NPEAYCI0BUIA U
Cpasy e BepHWTe ynpaB/ieHWe, ec/iv OHU He BbIMOHAOTCS
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HasBaHue nattepHa

Kpatkoe onucaHue

MpuHUMN camypast

BoszBpaluas MHpopMaumio 06 owubke, Bbl Mpeanonaraerte, YTo
BbI3blBalOLLAs CTOPOHA MPOBEPUT 3Ty UHdOpMaLmio. OLHaKo oHa
MOXET MOMpOCTy OMyCTUTb MPOBEPKY, M OLIMBKa OCTaHeTCs He3a-
MeueHHoM. Mo3ToMy nMbo BO3BpaluaiiTe ynpasfieHue, ecin Bce
XopoLo, 160 He Bo3BpalLaiiTe BoBce. ECM OLWMBKY HEBO3MOXKHO
o6paboTatb, To aBapuitHO 3aBepluaiTe nporpamMmmy

Mepexon k 06paboTtke
owmn6bKM

Kop, cTaHOBUTCS TPYLHO YMTaTh, ECAIM OH 3aXBaTbiBAET M OCBOOOX-
[LaeT HECKONIbKO PecypcoB B pasHbiX Toukax dyHKUMK. Mo3ToMy
cobepute BCe 0CBOGOXAEHWE PECYPCOB M 06paboTKy OWMBOK B
KOHLe GYHKLMK. ECM pecypc HEBO3MOXKHO 3aXBaTWTb, TO UCMOJb-
3yiTe npenJsioxeHue goto Ana nepexoaa B TOUKY 0CBOBOXKAEHMS
pecypcoB

3anucb 06 oymcTke

TpyAaHo caenath KYCoK KofAa yAo6HbIM As YTEHUS U COMPOBOXAE-
HU1S, €CIM OH 3aXBaTblBaeT U 0CBOBOXAAET HECKOIbKO Pecypcos,
0cobeHHO Korga 3TW pecypcbl 3aBMCAT Apyr oT apyra. Mostomy
nocfie yCnewHoro Bbi3oBa GYHKLMA 3axBaTa pecypCcos 3anomu-
HaltTe, Kakue GyHKLMM TpebyeTcs BbI3BaTh 41 OYUCTKM. U BbI3bl-
BaiiTe Te, KOTopble BblIM 3aperncTpUpoBaHbl

O6bekTHas 0bpabot-
Ka owmnbokK

Hanuume HeckonbKmx 0653aHHOCTEN Y 04HOM GYHKLMK, HanpuMep
3axBaT pecypca, 0CBOBOXAEHWE pecypca U ero UCrosb3oBaHue,
3aTpyLHSAET peanusaLmio, YTeHWe, CONPOBOXAEHME M TECTUPOBA-
Hue ¢yHKUMKW. Mo3TOMy NOMeCTUTE MHULMANUZALMIO U OYMCTKY
B pa3zHble QYHKLMM MO aHanorMn C aeei KOHCTPYKTOPOB W Ae-
CTPYKTOPOB B O6BEKTHO OPUEHTUPOBAHHOM NPOrpaMMMpOBaHUM

Ta6nuua P.3. NaTTepHbI

[Ans Bo3BpaTa MHPopmauun ob owmnbke

HaszBaHue natTepHa

Kpatkoe onucaHue

Bo3epat koaa
COCTOSIHMS

BaM HyxeH MexaHM3M BO3BpaTa MHGMOPMaLMU O COCTOSHUM Bbi-
3blBalOLLEN CTOPOHE, Y4TObbI Ta MOr/ia Ha Hee oTpearvpoBaTb. Me-
XaHW3M LOMKeH ObiTb MPOCTbIM B UCMO/b30BaHUM, @ Bbi3bIBatOLLASA
CTOPOHa He [O/MKHa NyTaTb pasHble OLMOKK. [03TOMY UCMONb3YiTe
BO3BpalllaeMoe 3HaueHue QyHKLMM 1Sl Bo3BpaTa MHbOpMaLMM O
COCTOsHMM. BosBpaluaiite 3HauYeHWe, NPeacTaBsiolee KOHKpeT-
HOe COCTOsHMe. BbisblBalollas u Bbi3biBaeMasi CTOPOHA AOMKHbI
OAMHaKOBO MHTEPMPETMPOBATL BO3BPALLAEMbIE 3HAUEHMS

Bo3zepat
CyLLEeCcTBEHHOW
uHbopMaLmmn 06
olmbke

C ofHOI CTOPOHbI, BbI3bIBatOLLAs CTOPOHA LLO/KHA UMETb BO3MOX-
HOCTb pearMpoBaTh Ha OLIMBKM, a C PYroit CTOPOHbI, YeM Bosble
MHbOpMaLMK 06 olLKMbKe Bbl BO3BpallaeTe, TEM LJIMHHEE CTaHO-
BMTCA Ball Ko M KoL Ans 06paboTku owmbKku. MoaToMy Bo3Bpa-
LwaiTe Tonbko Ty nHdopMaumio 06 owmnbkKe, KOTOpas CyLLECTBEH-
Ha 419 BbI3bIBalOLLEN CTOPOHbI. MIHbOpMaLms CyLLecTBEHHA, eC/n
BbI3bIBAIOLLAS CTOPOHA MOXET Ha Hee 0TpearMpoatb
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HasBaHue natTepHa

Kpatkoe onucaHue

CneunanbHoe
BO3BpallaemMoe
3HavyeHue

Bbl x0TWTe BepHYTb MHDOpMaLMio 06 owKnbKe, HO SBHO BO3Bpa-
LWaTb KOAbl COCTOSIHWS He roAMTCS, MOTOMY YTO TOrAa Henb3s Uc-
nosib30BaTb BO3BpalLlaeMoe GdyHKLMeW 3HauyeHne AN BO3BpaTa
OpYrMx AaHHbIX. Ecnu Mcnonb3oBaTh BbIXOLHblE NMapaMeTpsbl, TO
BbI3blBaTb PYHKLMIO CTaHeT TpyaHee. [103TOMy Mcnonb3yiTe BO3-
BpallaeMoe 3HayeHuWe AN BO3BpaTa BbIYMCIEHHbIX (YHKUMeENR
[LlaHHbIX, HO 3ape3epBUPYITE OLHO MU HECKOJBbKO CreLMabHbIX
3HaYeHUM Ha cny4ait oLMOKM

lMpoTtokonnpoBaHne
owmnbok

Bbl x0TWTe ObITb YBEPEHDI, YTO B C/ly4ae OLWMOKM CymeeTe nerko
onpeaenuTb ee NpuUMHy. Ho He XoTuTe pafim 3TOr0 YCIOXKHSTh KOA,
06paboTku oLwKnBOoK. [103TOMY MCMONb3YiiTe pa3Hble KaHasbl: O4MH
LNs npefocTaBneHus nHdopMaummn ob owunbke, cyLLecTBEHHOW
[LNS BbI3bIBAIOLLEN CTOPOHbI, @ APYroi 4SS NPefoCTaBleHUS UH-
dopMaumu, cylecTBEHHOW ANns paspabotymka. Hanpumep, 3anu-
CblBaiTe 0TNaA04HY0 MHDOpMaLMio 06 owKnbke B daiin xypHana
M He BO3BpaLUaiiTe ee BbI3bIBAOLLEN CTOPOHE

Ta6nuua P.4. MaTTepHbl

ANn4a ynpaBneHuda naMAaTbo

HasBaHue naTTepHa

KpaTKoe onucaHue

CHavana crek

JioboMy NporpaMMumCTy 4acTo NPUXOAUTCS MPUHUMATL peLleHne
0 Knacce xpaHeHus 1 obnacT namsTu (CTek, Ky4ya...) ANns pasme-
LeHMs nepeMeHHbIX. Ecnn ang Kaxnon nepemMeHHoOW no HOBOM
B3BELUMBATb BCE MJIHOCHI M MUHYCbl Pa3IMYHbIX BapUaHTOB, TO HU
Ha 4YTO Apyroe He ocTaHeTcs BpeMeHW. [103TOMy No yMon4aHuo
pa3MeLLanTe nepeMeHHble B CTeKe, 3TO JaCT BO3MOXHOCTb BOC-
NnoJib30BaTbCs MEXAHM3MOM aBTOMATUYECKON OUMCTKM NaMsiTh

BeyHasa namsaTb

XpaHuTb GosbluMe 06beMbl LaHHbIX U NepefaBaTb UX MeXAy Bbl-
30BaMu DYHKLWMIM TPYLHO, MOTOMY UYTO HYXXHO rapaHTUpOBaTb, YTO
namaTV 419 AaHHbIX AOCTAaTOYHO M YTO OHa He CTMPAaeTCs Mexay
BbI30BaMu. [03TOMY pasMelLaiiTe flaHHble B NaMsTH, KOTOpas ocTa-
€TCA AOCTYMHOM B TEYEHWE BCETO BPEMEHM paboTbl NporpamMMml

OTnoxeHHas o4mcTka

HeobxoanMocTb B AMHAMUYECKOM NaMSATH BO3HMKAET, eC/U HY>XHa
namaTtb 60bLIOro M 3apaHee HeM3BeCTHOro pasmepa. Ho np06ne-
Ma OYUCTKM OUHAMUYECKOW NaMATU TPyLHA U 9BNSETCH UCTOUHU-
KOM MHOTMX OLIMBOK. |-|03TOMy TONbKO BblAeNsnTe AMHAMMYECKYI0
namsTh, a ee 0CBOOOXKAEHNE OCTaBbTE onepauMoHHOM cucTeMe B
MOMEHT 3aBepLlUeHna NporpaMmbl

EamHonnyHoe
BNnajeHue

3a yno6CcTBO AMHAMMYECKOWM NaMSTU NPUXOAMUTCS pacniayvnBaTb-
€5 Heob6Xx0LMMOCTbIO ee 0cBObOXAEHUS. B 60MbLIMX NporpamMmax
TPYAHO rapaHTMpoOBaTb, YTO BCS AMHAMWYECKM BblAENeHHas na-
MSTb Hag/1exallMm obpasom ocBoboxaaeTcs. [1o3ToMy yxe B Mo-
MEHT BbILENEHNS MAMSATU SICHO U HEABYCMbIC/IEHHO OMpenenuTe,
roe oHa Jo/MKHa BbiTb 0CBOBOXAEHA M KTO 33 3TO OTBEYaeT
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HasBaHue nattepHa

Kpatkoe onucaHue

O6epTKka BblaeneHus

Jlioboe BbloeneHMe AMHAMUYECKON MaMSATU MOXET 3aBEPLUMTHCS
Hey[a4yHo, NO3TOMY C/leAyeT NpOBepsTb Pe3yNbTaT BblAENEHUS B
CBOEM KoJe M pearMpoBaTtb COOTBETCTBEHHO. ITO rPOMO3AKO, No-
TOMY YTO Takme NpOBepPKN NPUXOAUTCS LenaTb BO MHOMMX MecTax
nporpammbl. [103ToMy 06epHUTE BbI30BbI DYHKLMIA BbIAENEHUS U
0CBOOOXAEHUS NAMATU M peanusyiiTe NOrnKy 06paboTku owmnbok
WK LONOMHUTENBHOTO YNIPaBEHUS NaMsTbiO B 3TUX 00epTKax

lMpoBepka ykasaTens

npOFpaMMHble OLWNBKM, CBA3aHHbIE C A0CTYyNnoM no HeLoencTBu-
T€NbHOMY YyKa3aTenk, Beoyt K HeonpegeneHHoOMy noBeAEHUIO
nporpammbl, U OTNaXXMBaTb UX TPYOHO. Ho MOCKONIbKY KOA4, 4acTo
pa60TaeT C YKasaTensaMu, BeJIMKU WaHCbl MosBieHN TaKUX OLWn-
6oK. |-|03TOMy SBHO [enanTe HeAeUCTBUTENbHbIMU HEUHULMANN-
3UpOBaHHbIE UTN 0CBOBOXAEHHbIE YKa3aTtenn u Bcerga npose-
pm?ﬁe [eNcTBUTEeNbHOCTb nepen A0CTYyNnoM no HMM

Myn namartm

YacToe BblaeneHve 1 0cBOBOXKAEHNE NAMATH U3 KY4u NPUBOAMUT
K dparMeHTaumm namstu. MNosToMy Bblgenute BoNbLIOK y4acToK
namsaTH Ha Bce BpeMs paboTbl nporpaMmel. Bo BpeMs BbinonHe-
HWga nonyyainte 610KM PUKCMPOBAHHOIO pasMepa M3 3Toro nyna
namsT, @ He HeNoCpenCcTBEHHO U3 Kyyun

Ta6nuua P.5. MatTepHbI

[Nsi BO3BpaTa AaHHbIX U3 C-PyHKLMA

HaszsaHue naTtTepHa

KpaTKoe onucaHue

BosBpalaemoe
3HavyeHue

Yactu, Ha KoTopble Bbl XOTUTE pa3buTb GYHKLMIO, HE SBAAKOTCS
He3aBMCUMbIMK. Kak 0Obl4HO GbIBaeT B NpoLLEeAypHOM Mporpam-
MWPOBaHMW, OfHA YacTb MPOU3BOAMUT pe3ynbTaT, HeOOXOAMUMbIN
Lpyroi YacTtu. Yact pa3bmBaemMoit GyHKLMM LOMKHbI pa3aensTb
Kakue-To AaHHble. Mo3ToMy Mcnonb3yiite MexaHusm C, npegHa-
3HaYeHHbIR ANs noayyYeHns MHbOpMaLUMK O pesy/bTaTe Bbi30Ba
dyHKLUMK: BO3BpALLAaEMOe 3HayeHMe. MexaHW3M Bo3BpaTa AaH-
Hbix B C KonupyeT pe3ynbTaT QYHKLMM M AAET BbI3bIBAOLLEN CTO-
poHe [oCTyn K Konuu

BbixonHble
napameTpsl

A3bik C noppepkvBaeT BO3BPAT TONbKO OAHOIMO 3Ha4YeHUs U3
(YHKLMU, U BEPHYTb HECKOJTbKO 3/1IEMEHTOB MHpOPMaLMK 3aTpya-
HWTenbHO. Mo3TOMY BO3BpaLLaiiTe BCe faHHble C MOMOLLbIO eLUH-
CTBEHHOTO BbI30Ba YHKLMK, SMYSIMPYS Nepeaavy apryMeHToB Mo
CCbIIKE C MOMOLLbIO YKazaTenei

Arperat

A3bik C nopmepXvBaeT BO3BPAT TOMbKO OAHOMO 3HAYEHWs W3
®YHKUMKU, M BEPHYTb HECKOJIbKO 3/1IEMEHTOB MHGOpMaLuK 3a-
TpyAHUTENbHO. [03TOMY NoMecTUTe BCe OaHHble B CreuuasbHO
onpeaeneHHbIi T, [NycTb 3TOT arperaTt COAEPXKUT BCE CBSI3aHHble
[laHHble, KOTOpble Bbl XOTUTE UCMO/b30BaTb coobua. Onpeaenute
3TOT TN B MHTepdeiice CBOEro KOMMOHEHTA, Tak YTObb! Bbi3biBa-
foLLL@s CTOpOHa Mor/a 0bpallaThCs KO BCEM AaHHbIM, XPaHSLLMMCS
B 3K3eMnsipe arperaTta
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HasBaHue natTepHa

Kpatkoe onucaHue

HensmeHseMblin
aKsemMnnsp

Bbl xotuTe nepepatb MHGOPMaLMIO, XpaHsLylocs B 6onbLMX
nopuUMaX HEM3MEHSEMbIX AaHHbIX, U3 CBOEro KOMMNOHEHTA Bbi3bl-
Batowen cTtopoHe. [103ToMy pa3mecTuTe 3K3eMmnasp (HanpuMmep,
struct), conepxxalumin pasnensemMble faHHbIe, B CTaTUMECKOM Na-
MaTu. MNpenoctaBnaiTe 3TM AaHHbIe HYXAAKLWMMCS B HUX NOMb-
30BaTeNSIM, HO OpraHu3yiiTe Leno Tak, YTobbl OHM He MOMN U3-
MEHWUTb AaHHble

Bycep, ]
NpUYHaLNexalui
BbI3bIBaOLLEN
CTOpOHE

Bbl x0TUTe nepenatb CNOXHble UMK GonbluMe faHHbIe M3BECTHO-
ro pasMmepa Bbi3blBaloLLE CTOPOHE, M 3TU AaHHblE HE SIBAAIOTCS
HEeN3MeHsIeMbIMM (T. €. MOTYT BbITb M3MEHEHbI BO BPEMS! BbITNO/HE-
Hus). MoaToMy noTpebyiiTe, YToBbI BbI3biBaOLLAsA CTOPOHA MPeao-
cTaBuna 6ydep v ero pasmep GyHKLMK, BO3BPALLAIOLLEN aHHble.
BHyTpu dyHKLMM cKonMpyiiTe faHHble B Bydep npu YCIoBMK, YTO
€ro pasMmep [10CTaTo4eH

Bbi3biBaeMas CTOPOHa
BblOoENAET NaMATb

Bbl xoTWTe NepenaTbh CNOXHbIe UAKM BonbluMe AaHHble M3BECTHO-
ro pasMepa Bbi3blBalOLWEN CTOPOHE, U 3TU AaHHble He ABNATCS
HensMeHsieMbIMK (T. €. MOTyT BblTb M3MeHEHbI BO BPEMS BbINO-
HeHus). MosToMy BbioenuTe bydep HyXHOro pasMepa B CaMoit
dyHKUMKM, BO3BpaLLatoLweit faHHble. Ckonupyiite faHHble B bydep
W BEPHUTE yKasaTeslb Ha 3TOT 6ydep

Ta6bnuua P.6. MNatTepHbl,

OTHOCAWMECA KO BPEMEHU XKU3HU OAHHbIX N BNaAEeHN UMK

HaseaHue naTTepHa

KpaTKoe onucaHue

[porpaMMHbIi
mMoaynb be3
COCTOSHUS

Bbl XOTUTe NpenoCcTaBUTL NOTUYECKM CBA3AHHYH BYHKLMOHANbHOCTb
BbI3bIBAOLLLEW CTOPOHE U MaKCMMAsIbHO YNPOCTUTh €€ MCMOJb30Ba-
Hue. [oaToMy aenariTe GyHKLUMM NPOCTbIMU U He XpaHuTe MHdopMa-
LMI0 O COCTOSIHWMM B peanuzauuun. [loMectnte Bce CBS3aHHbIE QYHK-
UMM B OOMH 3arofioBOYHbIM dain M npenocTaBbTe Bbi3blBatOLLEN
CTOpOHE 3TOT MHTepdEeNC K CBOEMY NMPOrpaMMHOMY MOAY/HO

MporpaMmHbIi
Moaynb ¢ rnobanbHbIM
CoCTOsiHMEM

Bbl X0TUTE CTPYKTYPUPOBaTb NOTMYECKM CBA3AHHBIN KOA, HY>XAat0-
LWMiics B 06Lwen nHdopMaLmm 0 COCTOSIHUM, U MaKCUManbHO yrnpo-
CTUTb €ro Mcrnosb3oBaHue. [No3ToMy 3aBeanTe OAMH rnobasbHbIN
3K3eMnnsp, YTobbl Bce CBSA3aHHbIE DYHKLMM MOMN Pa3fensThb ero.
MNMoMecTuTe BCe GYHKUMM, paboTatolme C 3TUM 3K3EMMNASPOM, B
OOMH 3aronoBoYHbIN dain 1 NpefocTaBbTe Bbi3biBalOLWEN CTOPO-
He 3TOT MHTepdeWC K CBOEMY MPOrPaMMHOMY MOLY/O

Jk3emnnsp,
npuvHaanexawmn
Bbl3blBatoLLEN
CTOpOHe

Bbl xoTuTe npenocTaBUTb HECKOSbKMM BbI3blBAKOLWMM CTOPO-
HaM WM NoToKaM AOCTyNn K HEKOTOpoi GYHKLMOHaNbHOCTU C
NMOMOLLbI QYHKLMIA, KOTOpble 3aBUCAT Apyr oT Apyra. pu aToM
B3aMMOLENCTBME BbI3blBalOLLEN CTOPOHbI C BAWMMU PYHKLMSIMU
npuBOAMT K 06pa3oBaHuio MH(OPMaLMKU O cocTosHMK. MoaToMy
notpebyiTe, 4To6bl BbI3biBaloLas CTOPOHA MepenaBasa BalWM
DYHKUMAM 3K3eMMAap, UCNob3yeMblil AN XpaHeHUs pecypca M
nHbopMaumm o coctosiHum. MNpepoctaBbTe SiBHble YHKUMM ANS
CO3[aHUS Y YHUUTOXKEHMS TaKMX IK3eMNNSPOB, YTOObI BbI3bIBAIO-
Las CTOPOHA MOrN1a KOHTPOMPOBATb BPEMS UX CYLLECTBOBAHMS
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HaszBaHue natTepHa

Kpatkoe onucaHue

Pazpensembiit
aK3emMnnsp

Bbl X0TWTe NpemocTaBUTb HECKONbKMM Bbi3biBaAOWMM CTOPO-
HaM WM NOTOKaM AOCTYM K HEKOTOpoi (yHKLMOHaNbHOCTU C
noMolLblo BYHKLMIA, KOTopble 3aBUCAT Apyr oT Apyra. Mpu 3ToM
B3aMMOLENCTBME BbI3bIBAIOLLEN CTOPOHBI C BaLUMMU BYHKLMAMM
NpUBOAMT K 06pa3oBaHuio MHHOPMaLMU O COCTOSHUM, KOTOPYHO
BCE BbI3bIBAlOLLME CTOPOHbI XOTAT pasaensTb. [oaToMy notpebyii-
Te, YUToBbl BbI3bIBAKOLLAS CTOPOHA NepefaBana BawuM GYHKLMAM
3K3EeMNAsp, UCMONb3yeMblil AN XpaHeHUs pecypca M HdopMa-
LMK O COCTOSIHWUU. Mcmonb3yiTe OOMH M TOT Xe 3K3eMnaap AN
HECKO/bKMX BbI3bIBAOLLMX CTOPOH W OCTaBbTE BNafeHUe 3TUM 3K-
3eMMIAPOM 3a CBOMM MPOrpaMMHbIM MoLyIeM

Ta6nuua P.7. MNaTtTepHbl Ang co3gaHua rubokux API

HasBaHue nattepHa

Kpatkoe onucaHue

3aronoBoYHble
davinbl

Bbl X0TMTE, 4TOOBI peannsoBaHHas BaMu byHKLMOHaNbHOCTb Obina
[OCTYMHA KOAY, peann3oBaHHOMY APYrMMM LMK, HO NPW 3TOM
XOTUTe CKPbITb AeTau peann3aLmm oT Bbi3biBatOLLEN CTOPOHLI. [1o-
3TOMY BK/ItoumnTe B CBOM AP| 06bsiBNEHNS DYHKLMI, Peann3yoLWwmx
(YHKLMOHaNBHOCTb, NPefoCcTaBaseMyro nonbosaTensM. CkpoiiTe
BCe BHYTPeHHMe QYHKLMW, BHYTPEHHME AaHHble U onpeaeneHus
(peanusauunu) dyHkUM B barinax peanmsauuun n He nepenasanTe
3TM dainbl NONb30BATENSAM

OnwucaTtenb

BaM HyXXHO pa3fnenuTb MHGOPMALMIO O COCTOSHWMM MK paboTaTb
C pa3fenseMbiMu pecypcaMu B peanusaumax cBomx QyHKLMMA, HO
Bbl HE XOTMTe, YTOObI Bbi3blBaOLLAA CTOPOHA BUAENA 3Ty UHGbOP-
MaLMio W pasgensieMble pecypcbl. Mo3ToMy 3aBeauTe GyHKLUMIO,
CO3[al0LLYI0 KOHTEKCT, C KOTOpbIM ByneT paboTaTb Bbi3blBatoLLas
CTOpOHa, ¥ BO3BpaLLatoLLyto abCTpakTHbIN yKasaTeslb Ha BHYTPEH-
HWe AaHHble B 3TOM KoHTeKcTe. [oTpebyiiTe, YToObl BbI3biBaOLLAS
CTOpOHa MepefaBana 3TOT ykasaTeslb BCEM BalMM (YHKLMSM,
KOTOpble CMOryT TOrAa BOCMO/b30BaTbCSA BHYTPEHHUMM LaHHbIMU
L1 XpaHEHWS UHGOPMALIMU O COCTOSIHUM U PecypcoB

OnHaMuyeckmi
uHTepdeic

[omkHa 6blTb BO3SMOXHOCTb BbI3blBaTb peanmsauuMn ¢ HEMHOrO
pasnMyaloWmMMcs NoBefeHUEM, HO MpU 3TOM He XOTenoch 6bl Ay-
61MpoBaTh KOA, faxe KOA YNpaBieHUs JIOTMKOW peanusaumu u
obbsBneHns uHTepdeiica. NoatoMy onpenenvte o6WMIA UHTEp-
denc ona pasnuyaroLLencs QyHKUMOHANbHOCTM B CBoeM APl u
notpebyiTe, 4ToObI BbI3bIBAOLLAN CTOPOHA NpenocTaBmna GyHk-
LMo 06paTHOro BbI30Ba AJ1S BapuaHTa 3Tol QYHKLMOHANbHOCTH,
KOTOPY!O Bbl CMOXETe BbI3BaTb 13 peanun3alnm ceoei dyHKLMM
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HasBaHue natTepHa

Kpatkoe onucaHue

YnpasneHue
dyHKLMeN

Bbl XOTMTe BbI3bIBaTb peanu3aLim C HEMHOMO Pas/MyaloLLmMMCs
noBeAeHWEeM, HO He XOTUTe Ay6iMpOoBaTh Kof, AaXe Kof yrpas/e-
HUS NIOTUKOM peanusaumnu 1 obbsBneHus nHTepdeica. Mostomy
nob6aebTe B hyHKLMIO NapaMeTp, B KOTOPOM hyHKLMM NepeaaeTtcs
MeTauHbopMaLms 06 3TOM Bbi30Be, OnpesensioLas, Kakas UMeH-
HO (YHKLMOHANBLHOCTL TpebyeTcs

Ta6nuua P.8. MMaTTepHbl 419 Co30aHUs TMBKUX UHTepdEicoB UTepaTopa

Ha3sBaHue nattepHa

Kpatkoe onucaHue

Joctyn no uHaekcy

Bbl x0TUTE, 4TO6LI MONb30BaTENb MOT YAOOHO MepebupaTb ane-
MEHTbI Ballel CTPYKTYpbl AaHHbIX, MPU 3TOM HYXXHO COXPaHWTb
BO3MOXHOCTb M3MEHEHMUS BHYTPEHHEro YCTPOWCTBA 3TOW CTpYK-
TYpbl, HE U3MEHSS NOSb30BaTENbCKMIA KOA,. [o3TOMY NpeaocTaBbTe
dYHKLMIO, KOTOpas NPUHUMAET UHAEKC AN adpecaumn anemMeH-
Ta B Ballel CTPYKType LaHHbIX M BO3BPALLAET €ro COAEPXKMMOE.
Monb3oBaTesb Bbi3bIBAET 3Ty GYHKLMIO B LUMKNE AN 0bXxoaa BCex
3/1EMEHTOB

Kypcop

Bbl X0TWTe NpefocTaBuTbL MOb30BATENIO TaKoW MHTepdeNic ute-
paTtopa, KOTopblit 6bln Bbl YCTOMYMB OTHOCUTENbHO M3MEHEHMS
3/1EMEHTOB B MPOLLECCE UTEPUPOBAHMA M KOTOPbIKM MNO3BOAWUA Gbl
M3MEHATb BNOCEACTBMU CTPYKTYPY AaHHbIX, HE BHOCS U3MEHEHW
B N0/1b30BaTeNbCKMIA KOA. [03TOMY co3aaiiTe 3K3eMnasp Kypcopa,
yKa3blBalOLWMIA Ha 3M1EMEHT CTPYKTYpbl AaHHbIX. DYHKLMS UTepw-
pOBaHMA MPUHKMMAET 3TOT 3K3eMNAP UTepaTopa B KayecTse ap-
ryMeHTa, No/yyaeT 3/IEMEHT, Ha KOTOPbIN yKa3biBaeT 1Tepartop, 1
MOAMDULMPYET 3K3EMMAIAP UTepaTOPa, Tak YTOObI OH yKasbiBan Ha
cnenytolwumin anemeHT. Monb3oBaTtenb B LMK/IE Bbi3biBaET 3Ty DYHK-
LM, 4TOB MosyyaTh 3NEMEHTbI MO OAHOMY

WtepaTop obpaTHoro
BbI30Ba

Bbl XOTMTE NpenocTaBuTb YCTOMUMBbIN MHTEPPEIC UTEPUPOBAHMS,
KOTOpbI He TpeboBan Obl OT MoNb30BaTENS peanu3almu LMKna
nns obxoAa BCex 3NEMEHTOB M N03BONSA Obl B ByayLEM BHOCUTb
M3MEHEeHUs B CTPYKTYPY AaHHbIX, HE M3MEHSS MONb30BATENbCKUIA
Kog. Mo3ToMy BOCNONb3yMTECh CBOEW YXKe CYLLEeCTBYHLLEN CTPYK-
TypOW AaHHbIX U peann3oBaHHbIMKW BaMU onepaLusaMm ans obxo-
[la BCEX N1EMEHTOB B HeWl M BbI3bIBaATE NPEAOCTABIEHHYIO MNOJb-
30BaTeneM QyHKLMIO AN KaXAOro 3feMeHTa B npouecce 3TOro
obxofa. dTa nonb3oBaTenbckas GYHKUMS NPUHUMAET COLEPXKU-
MOe 3/1eMeHTa B KayecTBe MapaMeTpa M BbIMOJHSET onepauum
Haf, 3TUM 3n1eMeHTOM. YTobbl HauyaTb UTEpMpOBaHMeE, NOSIb30Ba-
Tesb BbI3bIBAET BCEr0 OAHY PYHKLMIO, @ BECb 06XO0L, MPOM3BOANTCS
BHYTPM Ballei peannsaumu
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Ta6nuua P.9. MNaTTepHbl Ans opraHMsaumum Gannos B MOAYbHbIX MPOrpaMmmax

HasBaHue naTTepHa

KpaTKoe onucaHue

OxpaHa BK/IIOYEHUA

BK/IIOUMTL OAMH M TOT K€ 3aro/I0BOYHbIM hain nerko, Ho 3To Npu-
BEAET K OlWMOBKaM KoMNuUAaLmm, eciv B daiine MMerTcs onpese-
NEHNUs TWUMOB WM MaKpOCbl OMpeLeseHHOro BMAa, NOCKO/bKY B
npouecce KOMNUAALMM OHWU BYAYT onpeneneHbl NoBTopHo. MoaTo-
My 3allMLiaiiTe COAEepPXKMMOE 3arooBoYHbIX (HalifoB OT NOBTOP-
HOro BKJItOYEHMS, 4TOObI pa3paboTymKy, NONb3YHOLWEMYCS UMK, He
HY)KHO BbI10 lyMaTb, CKOMIbKO pa3 BKJIHOUeH daitn. s 3Toro MoXx-
HO ucnonb3oBaTb AmMpekTuBy #ifdef nnu #pragma once

KaTtanoru
NporpaMMHbIX
mMoaynem

PasHeceHue Kofa no HeckonbkuMM daiinam yBenMunBaeT Koamye-
cTBO daiiioB B KofoBoW 6aze. Ecnim xpaHuTb Bce daiinbl B 04HOM
KaTtasnore, TO CTaHOBWTCS TPYAHO 0603peBaThb X, 0COBEHHO KorAa
KopoBas 6a3a Bennka. [oaToMy nomeLLaliTe TECHO CBA3aHHbIE 3a-
rosoBoYHble dharbl U Gaisibl peanmsaumnm B 04MH KaTtanor. Haso-
BUTE 3TOT KaTasor, Tak YTobbl UMK OTpaxano GyHKLMOHANbHOCTb,
npefocTaB/sseMyto 3aros0BOYHbIMK dainamm

[nob6anbHbIiA KaTanor
include

Yto6bl BKAOUUTL (ainbl M3 APYrMX MpOrpaMMHbIX MOAY-
ner, NpUXOAMTCA WUCMOMb30BaTb OTHOCWUTENbHbIE MYyTM BMAA
../othersoftwaremodule/file.h. Bbl 4OMKHbI 3HaTb TOYHOE Me-
CTOMOJNIOXKEHME APYrMX 3aroNoBOYHbIX dainos. MNosTomy 3aBeanm-
Te B KOL0BOW 6ase ofMH rnobanbHbli KaTanor, conepxaimin API
BCEX NpOorpaMMHbIX Moaynei. lobaBbTe 3TOT KaTanor B rnobanb-
HbIM CMMCOK NyTen K BKJIKOYaeMbIM dalinam, noaaepXxmBaeMbii
BaLUMM MHCTPYMEHTapueM

ABTOHOMHbIE
KOMTMOHEHTbI

CTpyKTypa KaTasoroB He MO3BONSET YBWMAETb 33aBMCMMOCTU B
Kope. Jlo60oi NporpaMMHbIi MOLY/Tb MOXET MPOCTO BK/OYMTD 3a-
ros08oYHble haitnbl M3 K060ro Apyroro NPorpaMMHOro Mofayss,
Mo3TOMY NPOBEPUTH 3aBUCMMOCTM C MOMOLLBIO KOMNMUAATOPA He-
BO3MOXHO. [103TOMYy MAeHTUdULMPYIATE NpOrpaMMHble MOAYNM,
KOTOpble COAEPXaT CXOXYK PYHKLMOHANbHOCTb U AO/KHbI pas-
BepTbIBaTbCs BMecTe. [loMecTuTe 3T MoAyM B 0BLLMIA KaTanor u
3aBeauMTe MoAKaTasor A4 TexX 3arofoBOYHbIX (ainoB, KOTopble
HY>XHbI BbI3blBalOLLEN CTOPOHE

Konusa API

Bbl xoTuTe pa3pabatbiBaTh, MpUCBaMBaTh HOMepa BepPCUit U pas-
BEPTbIBaTb YaCTU KOLOBOM 6a3bl He3aBMCMMO Apyr oT apyra. Oa-
HaKo NS 3Toro HeobXxoAMMO WMMETb YETKO OMNpefeNieHHble UH-
Tepdelicbl MeXAy 4acTaMM KoAa M BO3MOXKHOCTb XPaHUTb 3TOT
KOA, B pasnnuHbIX penosutopusx. Moatomy, 4Tobbl MCNONb30BaTh
(dYHKLMOHaNbHOCTb APYroro KOMMOHeHTa, ckonupyiite ero API.
OToenbHO cobepuTe 3TOT KOMMOHEHT U CKOMMpyiiTe apTedakTbl
cbopku 1 ero ny6nuYHble 3aronoBoYHble dainbl. [lomMecTuTe 3T
daiinbl B KaTanor BHyTpM CBOEro KOMMOHEHTA U CKOHPUIYpUpYI-
Te 3TOT KaTanor Kak nyTb K rnobansHomy include
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Ta6nauua P.10. MatTepHbl, no3sonstowme nsbexartb aga #ifdef

HaseaHue naTTepHa

KpaTKoe onucaHue

M3beraHne
Bap1aHTOB

Mcnonb3oBaHWe pasHbIX QYHKLUMI AN KKAON nnathopmsbl 3a-
TPYAHSIET YTeHMe 1 HanmcaHue kogda. OT nporpamMmucTa TpebyeTcst
NOHUMaTb, NPaBUIbHO MCMONbL30BaTh M TECTUPOBATbL 3TM MHOrO-
YnCNeHHble QYHKLMKU, YTODbI 0becneynTb OAMHAKOBYH BYHKLM-
OHaNbHOCTb Ha HecKonbkMX nnatdopmax. [oatoMy nonb3yitech
CTaHAAPTU30BaHHbIMK (PYHKUMAMK, UMEIOLLMMUCS Ha BCEX MnaT-
dopMax. Eciv ctaHOapTM30BaHHbIX dyHKLMI HeT, To nogymanTe,
He CTOWT 11 0TKa3aTbCs OT COOTBETCTBYHOLLENA QYHKLMOHANbHOCTH

MBOJ’IVIPOBaHHbIE
NPUMUTUBLI

BapwuaHTbl KoAa, opraHn3oBaHHble C NOMOLLbI AnMpekTuB #ifdef,
[enatT Kog HeuymTaembiM. OyeHb TPYAHO CNeAWTb 3a NOTOKOM
nporpamMmbl, KOTOpbIA peann3oBaH HECKONbKO pas A/s pa3HbIX
nnatpopm. MNMoatoMy nsonupyiiTe CBOM BapuaHTbl Koja. B daii-
ne peanusauum NOMecTMTe MHOrOBapMaHTHbIMA KOA B OTAE/bHbIE
YHKUMM U BbI3blBaliTE 3TW QYHKLMM U3 OCHOBHOM MpOrpamMMbl,
KoTopasi TakuM 0b6pa3om ByaeT coaepkaTb TONbKO NAaTGOpMEHHO
He3aBMCMMbIN KOf,

AToMapHble
NPUMMTUBBI

MDyHKUMIO, KOTOpasi COLEPXKMUT BApUaHTbI M Bbi3bIBAETCS M3 OCHOB-
HOM MporpamMmbl, BCe PaBHO TPYAHO MOHSATb, NOTOMY YTO KOA, CO-
nepxawmii MHorouncneHHble #ifdef, 6bin nomelleH Tyaa TONMbKO
LN TOro, 4ToObl M30aBUTbCS OT HEFO B OCHOBHOW MpPOrpaMMe, Ho
npoLLe OH OT 3Toro He cran. Mo3ToMy AenaiTe NPUMUTUBLI aTo-
MapHbIMU. B Kaxaol dyHKuMKM 0bpabaTbiBaiTe TONbKO OLMH Ba-
pvaHT. Ecin, Hanpumep, Hy)kHo 06paboTaTb HECKObKO BapMaHTOB
OnepaLmoHHbIX CUCTEM W 060pPYAOBaHMS, TO 3aBEAUTE AN KaX-
[L0ro cBOH QYHKLMIO

YpoBeHb abcTpakLumm

Bbl xoTWTe Mcnonb3oBaTh QYHKLUMOHANBHOCTL, KOTOPas OTBeYaeT
32 NaTPopMeHHble BapuaHTbl B HECKONbKMX MecTaxX KOAOBOW
6a3bl, HO He XOoTUTe Ay6nAMpoBaTh KOA 3TOWM QYHKLMOHANBHOCTY.
MoatoMy npenoctasbTe APl Anis Kaxporo Buaa GyHKLMOHANbHO-
cTn, TpebytoLero niaThopMeHHO 3aBMCMMOro Koaa. B 3aronosou-
HOM daine 00bsaABNSITE TOMBKO NNATGOPMEHHO HE3aBUCKMMblE
dYHKUMK, 3 BECb N1ATGOPMEHHO 33aBUCUMBINA KOA, 3aK/II0YEHHbI N
BHYTpu #ifdef, nomewwante B dain peanusaumnu. BoisbiBatowas
CTOpPOHa [0/MKHA OyoeT BK/IYMTL TOMbKO Ball 3arofI0BOYHbINA
aiin, Ho He NaTGOPMEHHO 3aBUCKMble Bainbl

PaspeneHune
peanusaumi
Bap1aHToOB

MnathopMeHHO 3aBUCKMMblE peanusauuu No-npexHeMmy copep-
Xat ampekTuebl #ifdef, 4Tobbl pa3nuyatbh BapuaHTbl koaa. M3-3a
3TOro TPYLHO MOHATb, KaKYyK YacTb Koga cinefyeT cobupatb Ans
Kakor nnaTtdopMbl. [T03TOMY NoMellaiTe peanusaLmio Kaxaoro
BapuaHTa B OTAENbHbIN dain 1 nodaitnoBo BbibMUpaiiTe, 4TO XO-
TUTE KOMNWAMPOBATbL AN KaKoi nnatdopMsl
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lpadmueckue BbiaeneHus
B kHure MPpUMEHSIOTCA C/ieayouine rpa(buqecxne BbII€JIEHUS.

Kypcus
Hosrle Tepmunbl, URL-anpeca, anpeca 371eKTPOHHONM MOYTHI, UMeHa U pacLiy-
peHust Qaitnos.

Hony»cupnorii
BrizneneHne GopMynMpPOBKY MTPOGIEMBI U ee pellleHUs )i Kaskloro MaTTepHa.

MOHOWMPWHHbIN
JIMCcTUHTU nporpamMmm, a Tak>ke 3JIeMEeHTbI KOZla B OCHOBHOM TEKCTe: MMeHa Iie-

pPeMeHHbIX U (I)YHKHVIVI, 6a3bI OaHHDbIX, TUIIbI JAHHBIX, IIEpEeMEHHbIE€ OKPY>XXEeHMNS,
NnpeyIo’)KeHNs U KIII0oUeBbIe CJI0OBa d3bIKa.

Tak 0603HavaeTCca 3amedaHue ob6LLero xapakrepa.

Tak 0603HavaeTcs npenynpexneHne nnnu npeaocTtepexeHne.

O npumepax Koaa

[Tpumepsl Kofja B 9TOI KHUTe TIPEMICTABISIOT CO607 KOPOTKUE HparMeHTbl, aklleH-
TUPOBaHHbIE Ha KaKO-TO OFHOI Mee, C L1eTbl0 TPOJIEMOHCTPUPOBATh MaTTEPHBI U
ux nmpuMeHeHue. Camu 1o ce6e 3T HparMeHThl He KOMIIMINPYIOTCS, TIOTOMY UTO
HEKOTOpbIe BellM B HUX OTYIIeHbI (B YACTHOCTH, 3aT0JIOBOUHbIE ¢aiiibl). IToaHbIN
KO[I, KOTOPBIV KOMIIMINPYETCsI, MOSKHO cKauaTh ¢ GitHub 1o afgpecy https://github.com/
christopher-preschern/fluent-c.

Bompochl TexHMUECKOTO XapaKTepa, a TAaKKe 3aMeuaHus 1o puMepam Koja cie-
IyeT OTIIPaBJISITh IO afapecy bookquestions@oreilly.com.

JTa KHUTa ITpM3BaHa ITIOMOTaTh BaM B paboTe. II03TOMY BbI MOKETE MCITOJIb30BATh
TIpMBeIeHHbI B Hel KOJ B COOCTBEHHBIX ITPOrpaMMax 1 B JOKyMeHTauuu. Cripamm-
BaTh Y HAC paspeleHus: Heobs13aTeIbHO, €C/IM TOJMBKO Bbl He COOMpPaeTeCh BOCIIPO-
U3BOAUTH 3HAUUTENbHYIO UaCTh Koja. Hampyumep, HUKTO He BO36paHseT BKIOUUTh
B CBOIO [TPOTPaMMy HeCKOJIbKO (hparMeHTOB Kofa 13 KHUrU. OqHaKO IJIs PO asku
WJIY pacIipoCTpaHeHus IpUMepoB 13 KHUT u3gaTtenbcTa O'Reilly paspenienne Tpe-
6yeTcst. LIuTupoBaTh KHUTY U IIPMMePbI B OTBETAX Ha BOIMPOCHI MOXKHO 6e3 orpa-
HuueHnit. Ho 1j1s BKIIOUeHMST 3HAUUTENbHBIX 06beMOB KOJ]a B JOKYMEHTALIUIO 10
COOGCTBEHHOMY IPOILYKTY HYKHO ITOJTYYUTD paspelieHne.
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MbI BBICOKO JeHVM, XOTd U He TpGGyEM CCBIJIKVM HAa HAIIU M3OaHULI. B ccbuike
O6GBITHO YKa3bIBAETCS HA3BaHME KHUTHU, MS aBTOpa, M3aTelnbCcTBO U ISBN, Hampu-
Mmep: «Fluent C by Christopher Preschern (O'Reilly). Copyright 2023 Christopher
Preschern, 978-1-492-09733-4».

Ecnu BBI rnoJjiaraeTe, 4To IJiaHMpPyeMoOe UCIIO/Ib30BaHMEe KOOa BBIXOOUT 3a paM-
KM M3JIOKEHHOJ! BBIIIe JIMIEH3MM, TOKaIyiicTa, 06paTUTeCh K HaM IO ajipecy
permissions@oreilly.com.

Bce IIaTTEPHbI B 9TOJ KHUTU B3SThI U3 CYLIeCTBYIOIIEro Koma, B KOTOPOM OHM
MIPUMEHSIIOTCSI. B cmmcke HioKe IpuBeOeHbI CCbIJIKNM Ha 3TU IIPMMEPBI KOJa:

» yrpa NetHack (https://oreil.ly/nx05w);

o TipoekT OpenWrt (https://oreil.ly/qeppo);

» 6ubmuorexka OpenSSL (https://oreil.ly/zzsM0);

» ceTreBoit aHanu3aTop Wireshark (https://oreil.ly/M55B5);

e TIOPTJIEHCKUI penno3uTopuii nattepHOB (https://oreil.ly/wkZzb);
e cucreMa yrnpaBiaeHus Bepcussmu Git (https://oreil.ly/7F90z);

e TepeHocMMas cpena mcronHeHus Apache (https://oreilly/ysaM6);
» BeG-cepBep Apache (https://oreil.ly/W6SMn);

e omepaliMoHHas cucrema B&R Automation Runtime (riponpueTapHblit 3a-
KpbITHIA KoJ KoMmmanuu B&R Industrial Automation GmbH);

e BU3YyaJIbHBIN pegakTop cucTeMbl aBToMaTu3anuu B&R Visual Components,
MIPOIIPUETAPHBIA 3aKphIThI KOn KommaHuy B&R Industrial Automation
GmbH);

e cucrema yrpasiaeHust gaHHbIMU NetDRMS (https://oreil.ly/eROEV);

e maTdopMa IporpaMMMUPOBaHUS U uucaeHHbIx pacueToB MATLAB (https:/
oreil.ly/UpviK);

o O6ubmmorera GLib (https://oreil.ly/QoUwT);

e BebO-aHaMM3aTop peansbHOro BpemeHu GoAccess (https://oreilly/L1Eij);

» mporpamma usmueckux pacuetoB Cloudy (https://oreil.ly/phLBb);

e cobpanne kommuigsTopoB GNU (GCC) (https://oreil.ly/KK4jY);

e cucreMa 6a3 maHHbIX MySQL (https://oreil.ly/YKXxs);

o nucnetuep namsaty ION gst Android (https://oreil.ly/2)V7h);

e Windows API (https://oreil.ly/nnzyX);

» Apple Cocoa API (https://oreil.ly/sQual);

e oOllepallMOHHas cucteMa peasbHoTo BpemeHn VxWorks (https://oreil.ly/UMUaj);

e TeKCTOBbIN pemaktop sam (https://oreil.ly/k3501);

e (yHKUMM U3 cTaHHapTHOI 6ubanoTteku C: peannsaius glibe (https://oreil.ly/90r95);

o T1ipoekT Subversion (https://oreilly/8Yz5R);

e MHCTPYMeHT ucciaenoBaHust cet Nmap (https://oreil.ly/sg9sz);

* MOHMTODP IIPOMU3BOAUTEJIBHOCTI B peaJIbHOM BPpeMEHU U CUCTeMa BU3yaIN-
sauuu Netdata (https://oreil.ly/1sDZz);
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« (aitosas cuctrema OpenZFS (https://oreil.ly/V\WeQL);

e Kapkac obpatHoii pazpabotku Radare (https://oreil.ly/TUYfh);

« nudpossie obyyaroniue mporpaMmbl Education First (https://www.ef.com);
e TeKCTOBbIN pemakTop VIM (https:/gitub.com/vim/vim);

e nporpamma noctpoenus rpadukoB GNUplot (https://oreil.ly/PIQP));

e JIIBUKOK 6a3sbl maHHbIX SQLite (https://oreil.ly/5Knfz);

e MporpaMma CKaTus AaHHbIX gzip (https://oreilly/it40Z);

« BeG-cepsep lighttpd (https://github.com/lighttpd);

e HavaibHbIN 3arpy3unk U-Boot (https://oreil.ly/IKVYV);

e cycTeMa MOJeaMpoBaHUs JUCKPeTHBIX cobbITHit (https://oreil.ly/NInCH);
« miaTdopma Nokia Maemo (https://oreil.ly/RwDtt).

Kak ¢ HaMu cBq3aTbCca

Bormpocsl 1 3aMeuaHus 10 IOBOAY 9TOV KHUTK OTIIPABISIiTe B M3LaTENbCTBO:

O'Reilly Media, Inc.

1005 Gravenstein Highway North Sebastopol, CA 95472
800-998-9938 (B CIIIA 1 KaHapne)

707-829-0515 (MeskmyHapOIHbII UM MECTHBIIN)
707-829-0104 (daxc).

[lyist 3TOI KHUTU MMeeTCsl Be6-CTpaHuila, Ha KOTOPO# MyOIMKYIOTCS CITUCKM 3a-
MEUeHHbBIX OIMMOGOK, IIPUMEpPDbI ¥ Tpovast JOMOJHUTeNbHAs MHpopMaIs. Ampec
CcTpaHuIbI: https://www.oreil.ly/fluent-c.

3amMeuaHMs ¥ BOIIPOCHI TEXHMUECKOTO XapaKkTepa cjiefyeT OTIIPaBIsTh IO afpecy
bookquestions@oreilly.com.

JomomHNTeNbHYI0 MHGOOPMALIMIO O HAIIMX KHUTAaX, KOHQepeHIMSIX U HOBOCTSX
BbI MOJKETE HalTV Ha HallleM cariTe 1o agpecy http://www.oreilly.com.

Wmyre Hac B LinkedIn: https://linkedin.com/company/oreilly-media.
Cnenute 3a Haweit neHToi B Twitter: http://twitter.com/oreillymedia.
Cmotpute Hac Ha YouTube: http://www.youtube.com/oreillymedia.

bnaropapHocTH

51 xouy mobnarogapuTh cBoO keHy CUIKe, KOTOpasl Teleph Jake 3HaeT, UTO TaKkoe
MaTTepHBI :-), ¥ CBOIO foub WnBu. OGe OHM [e/aloT MeHS cuacTiuBee U obe ciensT
3a TeM, UTOOBI I He CHJIeNT 32 KOMITbIOTEPOM BCE BPEMSI, & HACIaKIasCs KU3HbIO.
JTa KHMUTra He yBU[ena 6bl cBeT 6e3 MOMOIIM MHOTMX YHTY3MaCTOB MaTTEPHOB.
S 6naromapeH BceM yuacTHMKaMm cemmHapa Writers' Workshops Ha EBpormeiickoit
KOH(epeHL}M MO sI3bIKaM MaTTepPHOB B MPOrpaMMax 3a OT3bIBbI O IATTepHaXx.
B yacTHOCTH, 1 XOUy BbIPa3UThb 01arolapHOCTh CAELYIOIKM JKLaM, KOTOPbIE aiu
OueHb I0/Ie3Hble OT3bIBbI BO BPEMSI TaK Ha3bIBAEMOI'O MACTBHIPCKOTO Mpoliecca Ha
9TO# KOH(pepeHuuu, cpenu Hux SIpu Payxamsku, To6uac Payrep, AHnpea Xomiep,



