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BCTYIMJEHUE

Mouemy NonesHoe NporpammupoBaHue?
U KoMy nonesHoe?

Yem sTa KHUTa oTiaruaeTcs ot apyrux? Korna s roBOPIO «OT APYTUX», 51, CAMO CO™
6o, IMEI0 B BUIY — YeM 3Ta KHHUra OTJIIMYAECTCA OT APYTUX Moux KHUT. OTinvyaercs
OHa UMEHHO TeM, YTO KHHTa 3Ta MOCBAIICHA HMEHHO 7101e3H0M) TIPOTPAMMHUPOBAHHUIO.

EcTh KHHMTH 7151 HAUUHAOIINX, JUTS TeX, KTO HUYETO, WA OYTH HUYEro, HE yMeeT
(uutaiite Mol HeTneHHbI «CamoyunTens Urpbl Ha [lackane»), EcTe KHUrH A1t Ipo—
(deccuoHaIOB (YUTaliTe MOE HCKPAIIEECS HEMOApakaeMbIM IOMOPOM «OOBEKTHO
OpuentupoBanHoe [IporpammupoBanue»), [1o moruke, riue-T1o Mexxay HUMH AOKHA
HAXOJUTHLCS KHUTA JIJIS T€X, KTO YTO-TO KOE-TAC y)Ke MOPOM 3HAET, HO €& TATIeKO HE
npodeccronain. 1 s Toxe Tak cHavana nyman. M gake mouTu Hamucan 1B€ KHUTH —
«Ixomna urpst Ha (Typ6o) [Mackane» n «Ouens ManieHbkoe Delphi». ['oToBbI 0HY GbLTH
Ha BOCEMBJECST IIPOIICHTOB, U 3TO OLUIM HEIJIOXHE KHUTH, ToBepbTe MHE. [loTom s
pELINII, YTO MBICTIO OJHOMEPHO M IUIOCKO, M IIPUILEN K BBIBOAY, YTO KHUTH 3TH HE™
HyXHbIE. [louemy?

C xnuroit mo Typ6o I[Tackamo o0bsicHeHre MPOCTOE. I HUCKOJIBKO HE COMHEBA™
F0Ch, UTO 3TO Oblja Obl TyUIas KHHATA IO MporpaMMupoBaHuio Ha [lackane, He TOJBKO
MOSI, HO ¥ BOOOII[e B MUPE. DTO HE IMTOTOMY, YTO 51 TAKOW CKPOMHBIN U YMHBIN, @ TI0™
TOMY, 9TO 3TO ObL1a ObI HOCIEIHSSI KHUTA IT0 MporpaMMupoBanuio Ha Typ6o [ackane
B MHpE. A TOT KTO IEPEKUI BCeX KOHKYPEHTOB, TOTSHYI 10 (hUHHMIIIA, U BEIKIIOYACT 32
OCTaJIbHBIMHU CBET — JIyUIIHi T10 OTIPEIEICHHUIO.

Koneuno, [Tackanb nukyna He aeics. OH npeBpatuiics B si3bik Object Pascal, koto—
pEII TOTOM HezaTelnuBo nepeumenoBanu B Delphi. Bokpyr s3pika Delphi Beipocia
cpena rporpammupoBanus Delphi. O6 3ToM s MOT Gkl HAIIMCATh MHOTO TTOJIE3HOTO,
mpo6iieMa B TOM, UTO 0 MEHS y>K€ HAIMCAHO MHOTO MOJIE3HOT0. YHUCIIO KHUT IO 3TOit
TeME Ha PYCCKOM SI3BIKE HCUHCIAETCS AecsiTkamu. Hy ¥ 3aueM MHe rcaTh CTO IEPBYIO
kuury? Jla, oHa Gyner JTydIie npeapAyIuX CTa, HO KTO 3TO 3aMETUT U OLICHHUT?

ITockonbKy KHUTH Sl TUITY HE paau JCHET — TaKU pa3Be 3TO JCHBIU? — a U3 YHUCTO™
0 HE3aMYTHEHHOIO YJIOBOJIBCTBUS, TO S BBIKMHYJI BCE MHOIO IOYTHA HAMMCAHHOE U
Hay4aJjl ¢ YUCTOrO JIUCTA.

— Cnocobmbi b 8bl K020-HUOYOb Youms ?
— Bui wymume, maxoil Kax 51 20mog youms 1106020



8 Bcmynaenue

— Bot snaeme epagunio oe Beav Paép?

— Ja, 6 3mom dome Koe ¢ Kem 5 OpyuceH.

— Bot mooiceme youms eé cayey?

— Tomos ybumns écex caye, u 6cex CAYICAHOK, U dasice rouiadeli eé Kapemol.
— Hy, ecau mak, ybeiime Teodopo.

— Tym nado e3amucsa uymouky uxave.

© Jlone ne Bera, Cobaka Ha ceHe

DT0 BCE K TOMY, UTO 5 TAaKOM e NOOPHIi ¥ TPYIONI0OUBbIH, KaK ¥ IEPCOHAX ITHECH.
Ecnu uto, MOry BeeX, BKITIOUas Jjiomaneii e€ kapetsl. Ho, B HatieM ciyvae, s Havaia,
IERCTBUTENIbHO HAJO B3SITHCS YYTOUKY MHAYeE.

Ceifyac MOJHO Ha 0GJIOXKE MPOTrPaMMUCTCKMX KHUT PHCOBATh TOPU3OHTATILHYIO
nuarpaMMy. CreBa aOGCOJIOTHBIM HOJMb B MPOTpaMMMPOBAaHUM, CIpaBa Gapeibed
«bunn I'etitc yousaet CtuBa [xxo06ca, HE CyMEBILIEro 3aporpaMMHpPOBaTh TeTpuc».
Ha sTOM nycToOM ropr30HTAILHOM MPSIMOYTOJBHUKE 0TOOpaxaeTcs, ISl KOro Ipej-
Ha3HaueHa KHura. Eciiy npsMoyroabHUK 3aKpallleH cjieBa — U1 CaMbIX HaYMHAlo-
wux. Eciu cpaBa — miist mpodeccuonaioB. [locpenyHe — MOHATHO.

A Terepb BOCIIApUM HaJl TUIOCKOCTBIO BBEPX M BO3bMEMCS UyTOUKy uHaue. Ha Jre-
BOM KOHIIE MHTEpBaJIa Y HaC T€, KTO HUYETO He 3HAIOT, Ha IIPaBOM KOHIIE — T€, KTO
3HAIOT MOYTH BCE. A Tenepb NONILONM 110 IPYTOMY, HE C TOUKM 3peHUs1 00bEMa 3Ha-
HMI1, a ¢ TOYKM 3peHus uejy. CiieBa y Hac Te, KTO X0UeT HayYUThCS IPOrpaMMHpPOBaTh,
YTOOBI ITOCJIE 3TOr0 YMEThb porpaMMupoBath. Cripasa Te, KTO IIPOrpaMMUPOBATh JaB-
HO YMEIOT YU 3apabaThiBalOT 3TUM Ha XM3Hb, U XOTAT 3apabaTeiBaTh ewié OoJblie.
A mexny uuMu Cympak. Cepas 3oHa. HefrpanpHast mosoca. M MoTuBaius Wis po-
rpaMMUPOBAHUHU M YTEHUS IPOTPAMMUCTCKUX KHIDKEK Y BCEX 9THX KaTerOpUii COBCEM
pasHasl.

Bot 31y Cepyro 3oHy s xenar oKyuuTh. OOBICHII0. MexXay TeMu, KTO TOJIEKO YTO
Hay4yuiICcs TPOrpaMMUPOBaTh, M MEXIY TEMH, KTO IPOTPaMMMPYET 32 JEHbIU, €CTh He-
KOTOPBIN HEOXBAYEHHBIHN MPOMEXYTOK, M TaM XKBBIE JII0AU. V1 BOT UM 51 XO4y ITIOMOYb,
1 MOTY UM IIOMOYb, IIOTOMY YTO Sl BCE 3TH CTAINH JaBHO IIPOIIE.

DTa KHUTa HE YYMUT IIPOTPaMMUPOBAHUIO, S TIPEATIOJiaraio, YTo YUTaTeNsa 3TOMY
Hayywid. K coxajieHu1o, IKOJbHUKAM OHa He noxoinér. CTyneHTaM — J1a, MOXET
OBITb 1aX€ TEM, YTO MHUILYT KypCOBbIE U He 3HaIOT — Kak? Ho u 310 Bpsn . Cry-
JMEHT CTapIIMX KypCOB, KOTODPHIM yxXe MOJIHS Tme-TO paboTraeT, MpUIEM Haxe 3a
NEHbI'W — 3TO Ja.

Ho ocHoOBHOI1 ynTaTe/b 3TOM KHUTH, KOTOPOMY OT He€ OyzeT HauboJbliias nojib3a,
BCE-TaKH HE CTYAEHT B Ipolliecce 0OyUeHMU, Jaxe IIPH STOM pabGoTarolIuii, a IporpaM-
MMUCT, TOJIBKO YTO HAYaBIIUI UCIIOJIHSTD HEJErKHe 00A3aHHOCTH IporpaMmucta. Jla,
KOHEYHO, OH B cebe abCOMIOTHO yBEpEH, OH BCE 3HAET, HO IO MPUXOLY Ha paboTy ero
TIOYEMY-TO IPUXOIUTCS NIEPEYUMBaTh.

51 xouy OOBSICHUTB, IOYEMY OIHU CTYAEHTHI IIPH NMPUEME Ha paboTy OKa3HBaIOTCS
Jyqmie apyrux. Yero ot CTyoeHTa, U3BUHUTE, yKe IIPOrpaMMucTa, Ha padoTe XOTdT.
Kaxkyio paboty eMy, cKopee Bcero, ropydar. B KOHIle KOHIIOB, g XOuy IoKa3ath (Ha
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npuMepax), KaK numercs nporpamma. I[Ipuuém nmporpamma He 10 3aAaHUATO U3 yued ™
HHKA — XOTA MBI C 3TOr0 HEeMpeMeHHO HauyHEM. M He mporpamma, KOTOPYIO MBI [TH™
IIIeM HEBEIOMO I KOTO 3a OellIeHbIe IEHBIN 110 cTpanHoMy T3 (Texaudyeckomy 3a—
laHu1o0). 3a0/1HO BBl y3HAETe, yTo Takoe TexHuueckoe 3amanue, ¥ Mo4eMy ero HUKOr ™
J1a HE OBIBACT.

Emgé pa3 noBTopro — s 3Haro, kak Hajno. CHavana Meds yauin. [1oToM s 6pu1 Ma—
JICHBKUM IIPOrpaMMHCTOM IIO0J PYKOBOJACTBOM MAJICHBKUX HAYAJIbHUKOB. ITotoMm g
CaM y4uJ Apyrux ¥ CTaJl MaJCHbKUM HadyaJbHUKOM. [TosTomy s 3Har0. He BCE, HO mou—
TH BCE.

A Ha KaKOM SA3BIKE nucaTth? A KakKasg pa3zHuna?

Ha xakom s13pIKe IpOrpaMMHUPOBAaHUA Oyy 5 0OBACHATL U IPUBOAUTH IPUMEPHI —
B IIE€JIOM 3TO Ba)KHO, HO HE OYEHb BaXKHO, TOTOMY YTO KHHUTI'a HEe 00 3ToM. Ho, mockosnp—
Ky U3 BCEX A3BIKOB § Jydle Bcero 3Haro Ilackans, nepexopsimuii B Delphi, To noutu
BCE IIpUMEPHI HA HEM U OyayT. MOKHO paccMarpuBaTh Ilackalb B OCHOBHOM TEKCTE
KHUTH B Ka4€CTBE ICEBIOKO/A, B KaUueCTBe 4ero oH, [lackaib, MacCOBO HCIIOIB30BAT ™
Csl paHbIlIE€ U YacTO MCIOIb3yeTcs ceiyac. I TeX, KOMy MHTEPECHO, WIIH TOJIE3HO,
Bech Ilackanp, Herae Delphi, Gyrer Ha HEMHOTHX CTpaHHIAX H3JI0KEH B TPUIIOKEHHH,
TO, 4TO 51 HEM CUMTAI) BaKHBIM, pa3yMeeTcs.

Emé nano odbxymars, He cienyer JIM Harmucath riaaBy o C#, WM cpasy KHUTY. Pazy—
MeeTcs, Bee 3HatoT, uTo CH n3o6perna Ta ke KOMaHa, 4To paHbiie u3odperana Delphi,
MO3TOMY celiuac HabmogaeTcss MACcCOBasi MuTrparus nporpammuctoB ¢ Delphi ma C#,
TOYHO TaK ke Kak 1 murparusa ¢ C++ xHa C#.

Yto JOJKEH 3HATh YUTATEIIb

Emeé pa3 BepHéMcs K BOIIPOCY, KOTO 5 IPEATIONIararo YyuTaTesaeM >Toii KHuru. [lepen
MOHUM BHYTPEHHHUM B30POM BCTAET TOJIBKO YTO 3aKOHUMBIIHK Y HUBEPCUTET CIIEIHA ™
JIMCT, WJIM MarucTp, NpUCTyNMBIIMK K CBOEH nepBoii padore. B peaabHOCTH 3TO CKO™
pee OyAeT cielMalliCT WK MarucTp, NPUCTYIUBIINI K CBOeH BTOPOi paboTe, TOTOMY
4YTO Ha nepBoil pabore OH Tpyauics ewmwé B YHusepcurere. Ho Ta pabora He BHoOJIHE
CUMTAETCA, OHA OblIa HE BroJHE HacTosimas. He motoMy 4To OH, MarucTp, OLLI 0™
XUM NPOrpaMMHCTaM, 4 IIOTOMY, YTO CTYIEHTaM KaK-TO HE J0 KOHIIA JIOBEPSIOT, U
TOPUYIUHBI 3TOMY €CTh.

IToMHI0, omHAXKB! IPUIIET K HAM Ha IPAKTHKY FOHOIIIA, CEPHE3HO MPHIIET, JaXKe
IpUHEC KPYXKKY, 4aii MUTh. Ha crnemyromuii sxe 1eHb ¢ yTpa MO3BOHMI, M CKa3ajl 4To
3aJ€PIKUTCS, IIOTOMY 4YTO €MY CPOYHO HAJl0 3aiiTk B BOEHKOMAT... BoJibllie MBI ero He
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BHJIENIH U HE CIbIIaIN. VICKpeHHe Bepro, 94TO €ro HeMEIJICHHO MTPU3BAIH U IOCIIANH.
Bpats He Oyay, KpyXKa 40 CUX TIOp C HAMHU.

Kpome Toro, cryaeHTsl BCE BpeMs Oerarot, TyAa-Crojia, Ty1a-croJa, padboTa, yHUBEp™
CUTET, BOCHKOMAT, obcienoBanue... Hukakomy, maxxe caMoMy MaJeHbKOMY U Tepre™
JIMBOMY HA4aJbHUKY 3TO HE MOHpaBUTCS. M emé€ cTyAeHThl BCE BpeMs XOTAT HOCTY ™
[IATH B aCIIUPAHTYPY, 3TO TOKE HE MPUOABIISIET K HUM CUMITATHIA, TaXKe €CIIU aCIIUpaH™
Typa 3a04Hasl. Tak 4ro mycts nyume Hammm YuTarenem Oy et 4enoBEK, pa3opBaBIInii
BCE CBS3U CO CBOUM BriciiuM YueOHBIM 3aBEICHUEM U MPHILEINIHI Ha padoTy mpo—
CTO padoTaTh.

//Ymounenue

Bcé BbIlECKA3aHHOE O HEA0CTATKAX CTY/EHTOB KAacaeTcsl B MePBYI0 o4Yepeab HX HeHa™
AEKHOCTH KaKk pa0OTHHKOB, 2 COBCEM He X yMa. BuiBaloT  HeB0OOpa3uMo Tynble, HO Yallle
Bcé-Takn Ha000poT. OMH U3 OBIBIIMX Y HAC CTY/AECHTOB I037K€ COCTOSI B KOMaH/ie, BbIH™
rpaBiLeii TO JIM YeMIIHOHAT, TO JIH 0JUMIIHAAY Poccuu mo MporpaMMHUpPOBaHUI0. 3aHyACTBA
PajH, Ha TOT MOMEHT OH OBl elé CTYAEHTOM KOJUIeKa, ObIBIIEr0 HHAYCTPHAILHOTO TeX™
nukyma. HaGepute B Google'komaemx umenn Konsiesa xaxep'. Her, 310 He OH.

//Koney Ymounenus

Ywurarenas 40DKEH yMETh OporpaMMupoBath. OT caoBa BooOie. S He Oyay oobac
HSITh, YTO TAKOE IIUKJI, MACCUB, MpoIieaypa, GyHkmus. 5 naxxe He 6yay 0ObICHATH, YTO
TAaKO€ KJIACC U YTO TAKOE — IK3EMILLIP Kiacca. Ho, HOCKONIBbKY 51 0UeHb JOOPHIit, S 3TO
00bsacHI0. Ho, MOCKOIIBKY 51 HE TOJBKO OYEHB J0OPHIiA, HO €€ U 0YCHb YECTHBII, TO,
4TOOBI HE YBEJINYMUBATE 00BEM KHUTH, I 00BSICHIO BCE ITIOHATHS MTPOTPAMMHUPOBAHUSI B
IIpuioxxenun, oueHb KOPOTKO.

EnuHcTBEHHOE, YTO 51 Oyy OOBACHITH MOAPOOHO B OCHOBHOM TEKCTE, 3TO UCIIOJIb ™
30BaHUE yKa3aTellel, B OTIM4Me OT MEpEMEHHBIX, YCIOBHBIX ONEPaTOPOB, IIUKIOB U
MACCHUBOB, yKa3aTelIu HUKAK HeJIb34 Ha3BaTh UHTYUTUBHO MTOHATHRIMU. CeromHs yka—
3aTeH He BCe MOTYT IIOHMMAaTh. BepHee, MOHUMATh MOTYT HE TOJIBKO JIMIIb BCE, MaJlo
KTO MOXKET 3TO A€JaTh.

Kcratu, panbme mHorue yuénsle ([efikctpa) v THIIA yIEHBIE paboTand B 00JIacTH
(bopManbHOTO JOKa3aTeNbCTBA MPABUIBHOCTH MPOTPaMM, HO YKa3aTelW MpPH 3TOM
CTBIIUIMBO UTHOPUPOBAIKUCh. ENIE, Kak BBISICHUIOCH, HE BCe MOTYT CETOIHS ITIOHHMATh
U daibl.

Xots Bce npuMeps! B kaure Ha Delphi (B neBuuectse Pascal), mporpamMmucram Ha
C++ 6ecniokourtcst Hevero. Kak BceM M3BeCTHO, Jlenbdhu ropazao mpoiie U IpuMu—
TUBHEE ueM C, TaK YTO OHM (CHUIIHUKH) TOMMYT BCE MMPOCTO ¢ MOJIIMHHKA.
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YTO4YHEeHuA n orpaHnyeHus

Yro TyT Oyaer ¥ yero He Oyxaer. Sl — mporpammuct. HeT, BBl HE TOHSIN — ST HACTO™
A nmporpaMMucT. HeT, BBl ONSATh HE TTOHSUIN. 3[€Ch CIIOBO «HACTOSIIINI» HE 000~
3HAYAET «CyNEPNpOrpaMMHUCT». SI — MPOCTO HacTosimuii mporpamMmuct. OT CJIOBa
«apoctoy». UTo 3T0 3HaunT? S HE CrIeHAIUCT MO 6a3aM JAaHHBIX — XOTSI UMM 3aHAMAIT ™
c4. Sl He cnenanucT Mo CeTSAM, XOTs UMH 3aHHMalIcs Toxe. Emé s He Y20-/lu3aiinep,
IIOTOMY YTO 3TUM s HE 3aHuMascs Booodue. S IIpocro IIporpammuct. YeM U ropxyce.
Ilocnennue necartsb NIeT S Jake HEe MPOrpaMMHUPOBAJI, UTO HA3BIBACTCS, «IIO JKEIIE3y».
U emwé s He 3HAIO 3Ty, KakK €, Oyxranrepust Kakas-To...

K yemy 3710 Bc€? A K TOMy, UTO 5 3HaI0, KaK HAMKUCATh IIPABHIBHYIO, XOPOUIYIO,
roiHy1o nmporpaMmy. M uro6s1 oHa moTOM e1é U padotaina. IIpu ycimosun, 4ro 31a mpo—
rpamMma He OTHOCHUTCS K 6a3am JaHHBIX, ceTsaM, IHTepHeTy 1 npodeit apeGenenn. U K
Oyxrajrepuu.

A BOT LIUTaTa, YTO HA3BIBAETCA, B MACTh:

Bul modiceme nonyuums asmomobuns 106020 ysema, npu Ycaouu, 4mo 3mom
yeem — yépHoiti

© I'eapu Qopx.

ITpuMeHnTENBHO K IIPOTPAMMHUPOBAHHIO, CMEICH 3TOM (Ppa3sl Takoi. Ecnu BBl Ha™
YUYUTECH NPOTPAMMHUPOBATE BOOOIIE, TO ITOTOM BBl JIETKO OCBOHMTE CETH, 0a3bl, 00au—
HBIE BBIYUCIICHUS U IIPOUIYIO EPYHAY.

MNMpeaynpexaeHus

Ceituac 310 Ha3wiBacTcsa Disclaimer, Tuma, s Bac npenynpenui, ¢pupma HE 0TBEYa™
€T, €CJIM Ballli JaHHBIC 6He3aNHO KyAa-TO UCUC3HYT UJIH IIe-TO MOABITCS.

Delphi — 310 He cpena paspaGoTku, a yke JaBHO SA3BIK MporpaMmupoBanusi. Tak
penria pupma Borland. Beut pasbiie 351k iporpammuposanust Turbo Pascal, motom
nosiBuiics Object Pascal, a BoT Tenieps oHO Ha3biBaeTcs Delphi.

B sToii KHUTE Gyner MeHbIIEe MPOTPAMMHBIX TEKCTOB, YeM B MOHX MPEABLIYIIUX
TBOPEHMAX U OOJIbIle IPOCTO TEKCTa. ITO €CTECTBEHHO. UeM BHIIIEe YPOBEHb NOAT0™
TOBKY YHTATENSI U CJIOKHEE BO3JIOKCHHBIC HAa HETO 00S3aHHOCTH, TEM MEHBIIIE B KHU ™
re kona. [lounraiiTe, HaKOHEII, ST MHOT'O pa3 pekoMeHioBail, bpykca Miasiiero, Tam
KOZ[a HET BOOOIIE, 3TO KOHEYHO MpeAebHbIN Cliydaii, si 10 3TOT0 eIIE He 10pOC.

TekcThl mporpaMm 37ech He TOBEACHBI 0 COBEPUICHCTBA M MPEACIbHOTO OieckKa.
He nmoTomy, 9To 51 HE BUXKY HEOCTATKOB — S X BUXKY U, KaK IPABHJIO, UX JAXKE YKa3bl
Baro. He motomy, 4To s HEe MOry UX HCIPaBUTh — YECTHOE CIIOBO, Mory. He moromy,
YTO MHE JIEHb — XOTSI, KOHEYHO, JIeHb. A MOTOMY, YTO 3TO KHHTA JIJIs XOTS U HaYHWHA-
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OLIMX, HO YX€ MPpO(eCCHOHATBHBIX TIpOrpaMMUCTOB. MeaibHOro Koia B peaabHOM,
HEUJeAbHOR KU3HU He ObiBacT. Koa nuuiercs MCXoas1 U3 TOTO OTpe3Ka IMyTH, KOTo-
pBLif IpOrpaMMUCT BUIUT TIEpeA coboii. A fopora pe3ko IOBOPauyMBaeT — K MBI BUAUM
kapTuHy PermuHa «[Tpurisuins. A 1io 60kaM paTocTHO HEnKaroT KintoBamu [Ituia O6-
JIOMMHTIO 1 JIMTOBCKUI MOJUTUYECKU I gesarenb Oonomatituc. Y misiky 5 Ha CBOM IIPo-
IpaMMBI, HaIMCAHHbIE COBCEM HeaBHO U ILTady TOpbKUMHU ciiesamu. Y, 4To 06uaHo,
€ ToIaMM HUYETO HE MEHSCTCS, €CJIU ONBIT B ¢ ()EeKTNBHOM HAITMCAaHUM KOIa HaKa-
IUIMBAETCS, TaK XK€ OBICTPO COBEPLUCHCTBYCTCS U CIIOCOOHOCTh NPUHUMATD HEBEPHBIC
pELIEHNA.

DT10 51 BCE K TOMY, YTO CCJIM YMTATEII0 MO IIPOTpaMMbl MECTAMU HE HPaBATCS, TO
OOBIYHO S 3TO 3apaHee YTansIBalo U 3apaHee PEKOMEHIYIO YMTATENI0 IEPETHCaTh MYT-
HbIE MECTa MPO3padHo U APKO. A BOOOIIE UL MPOTpaMMUCTa, H HE TOJILKO MpOrpam-
MHUCTA, OYEHb BaXHO, IPUHSB PELLEHNE, BBIIONHATE €ro. [laxe eciy BO3HUKAIOT CO-
MHEHUSL.

— 3mo dopoea? — Ja!

— Ona eedém k uenu? — la!

— bexcum!

© ®punman, 310 xopoinui PpuaMaH, KOTOpPLI QU3HK.

U, npocto Ha BCsAKUiA CTydaii, 1 BOBCE HE CYMTAIO BCeX muuyniux Ha C++ umuora-
MH, JaX€ €CIY CKIa[BIBAeTCsl TAKOE BIEYaTAeHHe. DTO BIIOHE IPWIMYHbIE, MUJIBIE,
3abaBHbie JnoAau. beBaroT naxe u neBywku. [Ipocto s rmyboko ybexméH, yro C —
SI3BIK U151 OYEHb YMHBIX JIIOJIEH, a BCE OCTajibHbIE JOJDKHEI IcaTh Ha Delphi.

W ewg, s Be3ne 00paniaock K YMTaTEIO Ha «BBI» ¢ MaJIeHbKOM OYKBEL, HO 3TO HE OT
HEIOCTaTKa yBaxXeHMsI. IIpoCTo S rie-TO MPOYMTAIl, YTO MOXHO ¥ Tak.

YT1o ewwé MmoKHO nounTaTb, Kpome MmeHA?

PasyMmeercs, B OJHOM CHjIe OCTAETCS CITMCOK JIUTEPATYPHI U3 NMPEABIIYUTHX KHUT,
HO 37€Ch g TIPUBEIY TOJBKO TE U3 HUX, KOTOPHIE KACAIOTCS TOJILKO MPOrpaMMUCTOB. Te
KHUTH, KOTOPbIe OTHOCATCH K MESITEILHOCTH MaJIEHBKUX M GOJBINNX HAYaJIbHUKOB,
TIPOEKTHUPOBIIHMKOB M aHATMTHKOB, S ONyixy. 3a Ipouleiilice BpeMs JIMTEPATypa 3Ta
HMYYTB HE CTajla XyXe» TaK YTO0 HAaIIOMUHAI0, 6e3 KOMMEHTapHeB.

W3 craporo, maxe oueHb CTapOro, HO TOTO, YTO IOJIE3HO OYAET IIPOYUTAT!
b.Kepuuean, D.1lnodowcep «Snemenmol cmuan npoepammuposanus», “Paduo u
ces3v”, 1984 “The Elements of Programming Style”
Jdy Ipunzoy <«QDuaocogus npozpammupoeanus Windows 95/NT», Canxm-
Ilemep6ype, “Cumeon”, 1997 Lou Grinzo Zen of Windows 95 Programming.
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Pooocepc  «Aneopummuueckue 0CHOBbL mawunnoiu epaguxuy  Mup, 1989
“Procedural Elementsfor Computer Graphics’

L. @onu, A. Ban [Jom «Ochoswl unmepaxkmuenou mawunnot epaguxuy Mup,
1985 “Fundamentals of Interactive Computer Graphics’ ¢ deyx momax

b.Meiiep, K.Booysn «Memoowt npoepammuposanusy Mup, 1982, onsa pasnoobpa—
3Usl, nepesoo ¢ Ppanyy3cKoeo

N3 He ouens cTaporo:

Yonnunec «Kax ne naoo npocpammuposams na C++» Iumep “How Not to
Programin C++"

Cmusenc «Delphi. Tomosvie arcopummvry JJMK [Ipecc “Ready-to-run Delphi
algorithms’

Kepnuean, bpaiian «IIpakxmuxa npoepammuposanusny Heecxuii Juanexm “The
Practice of Programming”

D.anm, . Tomac «IIpoepammucm-npazmamuxy Humep “The
PragmaticProgrammer”

C.Maxkxkonenn « Cogepuiennniii kooy [Tumep, 2005 “Code Complete”

DTO OYeHb TOJICTAsl KHHIA, TO3TOMY I IPOKOMMEHTHPYIO. IlepBble nBe YeTBEpPTH
KHUTH YHBUIBI, TPEThS YETBEPTH BECEJICE U MOJIE3HEE, JAbIIIE €IIE JTydIle.

A emg, 1 mpounTan KHUTY, K COKaJIICHUIO, IOKOMHOTO aBTopa. K coxaeHuIO s
MEHS, HE U1 HETO — IIOTOMY YTO IIPU €70 KU3HU 51 O HEM M HE CJIbIXaj, a eMy Telepb
BOOOIIIE BCE paBHO. DTO aKkaJIeMUK ApHOJIbI. 371eCh 51 ObI XOTEJ IOPEKOMEHI0BATh €T0
3aMeYaTeNbHYI0 KHUTY

B.U. Apronvo « Ymo maxoe mamemamuxay, M.: MITHMO, 2002

Yro takoe MIIHMO, s, Bpats HE Oyay, HE 3HAIO, HO HABEPHsIKA YTO-TO CTPAIIHOE
U y’KacHOe.

S Bceraa agymain, 4yTo Sl TPOJUIb CEMBJIECAT AEBITOr0 ypoBHs. S ommbaics. S mpe—
6niBaro B rpexe ['opabian, 1o bubanu 310 CmepTtHBIN ['pex Homep OnuH, corinacHo
HOMEHKJIATYpPE CMEPTHBIX I'pexoB. Emé pas, s ommbancs. Sl Bcero-HaBCcero Tpollb
CEMBJIECAT BOCBMOT0 YpoBHs. CEMBIECAT AEBATOIO — 3TO APHOJIBI. A TPOJIIb BOCH™
MHUJIECATOIO YPOBHS y HAac B CTPAaHE TOJBKO OJUH.

IIpennoxxy MUMOXOZOM ABE 3aJauyKi OT ApHOJIbJA, HE U3 3TOW KHUTH, IIPOCTO U3
cOOpHHKa 33/1a4 OT €ro UMEHU.

IlepBas:

16. Kakyto 0onro om obvema NAMUMEPHO20 Kyba cocmasisiem 00vém GNUCAHHO20
6 Heeo wiapa ? A om decsimumepHo2o?
Apnonvo B.U Mamemamuyeckuii mpuuym



14 Bcmynnenue

[HlecTHaguate — 3TO HOMEP 3a7a4M B CHUCKE. [loueMy s1 IpOImyCTHIT IPEABILYLIIE
IATHAAUATh M IPOIMYCTUI Bee nocneayoomue? [loroMy UTo MpenpIIyne msITHaIaTh
JTO 3a[1a4¥ MAaTEMATUYECKUE, 4 ATA YUCTO IPOrpaMMUCTCKas 3axada. s e€ pemenus
HE HaJ0 HUYEro 3HATh O IMATUMEPHBIX W JECATUMEPHBIX IpOCTpaHcTBax. IloMHuTE
BepOmona y [IpaTderTa KOTOPHIN XKeBajl AKBaUKy U MEAUTUPOBAI O BOCEMHAILATHMEP ™
HBIX npoctpancTBax? On — Bepomron! Ho mbl ske ¢ Bamu He BepOrosr! [ToBTOpsito —
JTO 3aja4a JyIsl IporpaMMHUCTOB. [IpaBUIIbHBIN POrPaMMUCT 00si3aH PEUIUTD €€, 06—
nazasi SHaHUSIMH TeOMeTpHuH B 00bEMe IIECTOr0 Kiacca (COBETCKOM) IIKOJIBI.

W, yncto u3 cagusma, e oHa 3aj1ayka 0T ApHOJIbJA!

Y Mawu He xeamano 05151 OKyrnKu bykeapsi cemu Koreek, a y Muwu o0Hou konetiku. OHu
croxunucs, 4mobbI Kyrumbs 00UH bykeapb Ha O80UX, HO deHez 8ce pagHO He xeamusio. CKorb™
ko cmour bykeapb?

U3 nBaanatu 4eaoBek, KOTOPBIM S € npeyiarai, pewmwi e€ ToJapko oguH. He cun—
Tast MEHs, caMo co6oii (cam HE MOXBAIHIITh — HUKTO He noxsanuT). Ho MBI permmiu B
yme. Kpome Hac, penmia e€ reHuanbHas IeByIKa C KpaCHBIM JUIJIOMOM M APYTHMHU
6OJIBIIMMU JOCTOMHCTBAMH, OHA COCTABWJIA CHCTEMY YPaBHEHHUH 1 TAKH PEILUIIA TOXKE.
U BBI mompooyiite.

U emé HECKOIBKO KHUT, KOTOPHIX HE OBUTO B IPEABLAYIINX CIIUCKAX:

I'poxem P., KnymJl., llomawnux O. «Kouxpemnas mamemamuxa. Ocnosanue
ungpopmamuxuy, M. Mup, 1998 “Concrete Mathematics. A Foundationfor Computer
Science”’

He tak, 4To0B1 0YeHD YBIIEKaTEIHHO, HO IPOYUTATH CTOMT.
Totia «Mamemamuxa u npagoonodobuuvle paccyicoeHusy

Ja, s 3Har0, 4TO 3TON KHUre CKOPO OyeT MOYTH CTO JIET, HO S IPOUYUTAT €€ TONBKO
ceifuac. Kak MaTeMaTUK MaTeMaTUKy OH MHE HUYETO HOBOT'O HE CKa3aJl, HO MEHs yIu ™
BUJIO Apyroe. ABTOpP CTaBUT Nepell coOoi 3aaady, MaTeEMaTUYECKYIO, U pelIaer e€, moa—
PpOOHO 0OBACHS MPOoIEecC IOMCKA pELeHUs. MeHs yAUBUIIO, HACKOJIBKO OJIM30K ITyTh
pelleHus MaTeMaTHYeCcKOi NpodieMsl K IpodiiemMe pelIeHUs 3a1a4d HaIIUCaHUS [1po~
rpaMMel. [IporpamMmy nucars, camo co0oif, ropas/io CIIOKHEE.

A emeé HEeCKOJIBKO IIIIT S HEHAaBA3YMBO MOPEKOMEHIYIO B COOTBETCTBYIOIIUX pa3™
nenax. Hanmpumep, o6s3aTesibHO HAJI0 TPOUUTATh XOTh YTO-TO IO MaTeMaTHKe. S B3I
Ha ceOst TPy IPOJIUCTATh OIPOMHOE (HY, 0YEHb OOJIBIIOE) KOJUYECTBO KHUT MaTeMa ™
TUYECKOW TEMATHKH U BBIOpas U3 HUX HECKOJIBKO, KOTOPBIE Ha0o IIPOYUTATH IIPOrpaM ™
MHCTY X HECKOJIBKO KHUT, KOTOPBIE MONCHO IPOYUTATH IIPOTPAMMHUCTY.
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Camopeknama

IToBTOpIOCE — CaM HE MOXBAJUIIb, HUKTO HE MOXBAJIMT.
Cnaugaja nurara, U3 KHHO(QUIbMa:

Coming soon:

History of the World, Part 11
Viking's Funeral
Hitler on lce
Jewsin Space

© Mbn Bpyke, ciacu6o neayIKe.

Taxk BoT, yXe B pa3paboTke:
«Abcomomnoe pykogoocmseo no HANUCAHUIO uep» B TPEX TOMAX.

Tema npoexTupoBaHus, pa3pabOTKH M NPOrPaMMHUPOBAHUs KOMIIBIOTEPHBIX WID
Oyaer, HAKOHEII, 3aKPhITa HaBCeTa.

«Knuea ons 6onvuiux npoepammucmos u ManieHbKUX HAUATbHUKOBY.

Kak Bcé 1 ckazaHO B Ha3BaHUHM — KaK PYKOBOJUTH MAJICHBKHUM KOJIJIEKTUBOM M 3a™
CTaBUTh €r0 HAMHUCATh OOJIBIIYI0 MPOrpaMMy, 6e3 HAHECEHUSI CEPBE3HBIX TEIIECHBIX
TIOBPEKICHUM.

«IIpocpammul-mymanmul, Uiy noyemy oHu NPUOYm 3a eamuy.

DT0 KHUTa 0 CAMOMYTHPYIOIIUX IporpaMMax. Bpats He Oyay — Ha JaHHBIIF MOMEHT
IIPOrPaMMBbI B OCHOBHOM YK€ €CTh, & KHUTU — 104YTH el€ HeT. Ho xorna-aubyas oHU
OKOHYATEILHO MYTHPYIOT M IpuayT 3a BaMH. Kcratn o myTtauunsx — Word npeamorxun
3aMEHHUTh CIIOBO «MYTHPYIOTY» WIIA Ha «MAaTHPYIOT» WIIH HA «TYTHPYIOT». 3aTyMancs, He
BKJIIOYHUTE JIX B OYAyIIyI0 KHUTY TJaBy O MyTHPYIOIIUX (MAaTHPYIOIINX) TEKCTaX.

OTO CJIAAKOE CJIIOBO — XaJIsIBa

«be306030Mme30n0, mo ecmb 0adom»
© Cosa
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B kadecTBe 6ecruraTHOro IPUIIOKEHUS Ha JUCKE (BUPTYaIbHOM) IPUCYTCTBYET 110~
nmoBrHa KHUTH «llIkona urpel Ha [lackaney». HyTe HEe HaNMUCalI — «Ha MECTHCTPYHHOM
ITackane».

ITouemy ona Tam nexxut? IloToMy uTo g IpUIIEN K BEIBOAY, UTO uncThii [lackans, B
JII000M BHE, O60JibIle HE akTyaseH. He To, uro6s! I1ackaib Kak-TO CHIILHO U3BMEHHIICS
3a IpOLIEIIre roAsl U Aaxke Aecsatrierrs. OH BooOIe He U3MeHWICS. YTo-To noba—
BWJIOCH, U JOBOJIHO MHOTO. 1 4TO-TO pacumpuioch, — Oblna iepeMeHHas JBa 6aiita,
CTaJla 4YeThIPE UM Ja’Ke BoceMb. Pa3Be 3TO u3MeHeHus?

[Mackans HuCKOIBKO He ycrapen. Delphi — 310 Tor e ITackans. HenysxHoit oty
KHMIY 5 CUUTAIO B IEPBYIO odepean Uil cedsi. MHe 60bilie HEUHTEPECHO YYHUTh SI3bIKY
nporpammupoBanus Ilackans. M He motomy, 4To 3T0 uMeHHO Ilackans. K crienyro—
111€#1 CBOEH KHUTE B KQU€CTBE OeCIIaTHOTO IMIPUIIOKEHUS S IIPULICTUIIO TIOJIOBUHY KHH ™
i «Ouenn ManieHbkoe Delphi», moToMy YTO MHE HEHHTEPECHO YUHTh SI3bIKY IIPOrpam ™
muposanus Delphi.

S He Xouy npo A3BIKK MPOTrpaMMHUpPOBaHus. S Xouy BooOIIe.

A 1oueMy sI BBUIOXKY TOJIBKO I10 TI0JIOBUHE KHUTH? He noromy, 4To 5 sxaaHbIiH, XOTSI
s1 caMO co00i1 JKaaHbIHA. A IOTOMY, YTO KPOME 3THX ABYX ITOJIOBHH, 5 OOJIBIIE HUYETO U
He Hanucan. Ho 3To Xxopollne noJ0BUHBL, CAMBIC Ty UIIIHE U3 IBYX.



NMABA 1
Bcé-Ttakm yuebHas.
Ho B xopowiem cmbicne

BcrynneHue B npeancnosune

HasnaueHwne 3101 KHUTY B TOM, YTOOBI HAYYUTh ITUCATh HE BRICOCAHHBIE U3 MAJIbLIA
y4eOHBIE 3aTaHus, a IPOTPAMMBI, XOTh CKOJIBKO-TO Tojie3Hbie. Ho 31ech MBI HEBOJIBHO
BriafaeM B OECKOHEYHEIH HUKII pacCyXIeHU, WIN, eClTH YTOOHO, B peKypcuio. Eciau
MBI HE MMUIIEM yUeOHBIEe IIPOrpaMMEI, a TOJIBKO TOJIE3HBIE, TO 3aIaUM cebe BOIpoC —
MOXET Jiv yyeOHas TiporpaMMa ObITh ITOJIE3HOM?

MoxerT, ecii 3Ty y4eOHYIO TporpaMMy 00s13aTeIbHO HAll0 HAITHCATh, 4 €CJTM HE Ha-
MMUILIENTh, TO HAKAXYT, a MOXeT OBITh, Haxe U BIoMAT. [To3ToMy, B 3TOI I1aBe MBI pac-
CMOTPHM HECKOJIBKO THUTIOBBIX YU€OHBIX IIPOrPaMM, OTHOCSCh K HUM KakK K MOJIE3HBIM
(51 HE CJIMILIKOM 3aITyTaHHO BBIPAXaloch?).

Cawmag niepBast mporpaMma OymeT U caMmoii Tojie3Hoi. [leio B ToM, 4TO 110 CBOUM
CITy>XeOHBIM 00SI3aHHOCTSIM, SI, BpeMS OT BPEMEHHU, TIPOBOXY cobeceroBaHUs C IIpe-
TEHIYIOLIMMH CTaTh IIporpaMMucTaMi. K XeNaomuM y MEeHSI TOJIbKO ABa HE3HAYM-
TeJIBHBIX TpeGoBaHud. [lepBoe — HamMcaThb XOTh CKOJIBKO-TO aIE€KBaTHOE PE3IOME.
C 3TUM CITPaBIAIOTCS TIOYTH BCE, XOTS ONMH KaHTUIAT YXUTPUIICS 3aChIIAThCS M Ha
5TOM 3Tare. DTO CJIOXHO, HO OH CMOT.

4 oTKpoIO cTpamIHylo TaiiHy. Y Hac He AMepyKa. Baniy nocTuxeHus, 3HaHWUS U Ha-
BBIKY TIIATEJIBHO B pe3lOMe OMUCAaHHbBIE, HUKOTO, KPOME Bac, HE BOJIHYIOT U HE MHTE-
pecytot. To ecTb, caMo co00it, BCE 3TO NPEACTABIISIET ONPENEIEHHBIN HHTEPEC, U, Oe3-
YCJIOBHO, GyeT mpounTaHo. [1aBHOe Ha3HAUYEHHE pe3lIOMe, OTHAKO, COBCEM HE B 3TOM.
I'maBHOE ero mpemHasHAaYeHUE — IIPOBEPKA Ballel ameKBATHOCTU U BMEHSEMOCTH.
OO6BACHSIO.

IlepBeiii pybex — eCiy IPETEHACHT CIPAIIINBAET «a 3a4eM 3Ta (PUTHS, KOTOpast pe-
310M€, BOOOIIE HYyxXHa?» — OH IMOMJIEXUT HEMEIIEHHOMY OTCTpEIy, WIH, KaK ceifuac
MOAHO I'OBOPHUTD, IEMOKPATUUECKOM JIFOCTpaliu. IIpeTeHIeHT IOJXEH JeJIaTh TO, 4YTO
eMy ckaxyT. HaM He Hy>XHBI Te, KOTOpbie YMHHYAIOT. YMHHYATh MOXHO IIOTOM, TIOCJIE
npuéma Ha paboTy, 1a U TO OYeHb He cpasy. A MpH IOCTYIUIEHHU Hallo BECTU ceOs
CKpOMHO. TOJIEKO HE MyTaiiTe MOHATUS «OBITh YMHBIM» H «YMHHUYATE» . DTO OYEHB pa3-
Hele Belu. «He ymMHMYaTh» Ha cobecenoBaHMU — 3HAYUT, JEJIaTh, YTO TOBOPAT U OT-
BEYATh Ha 3a0aHHble BOTIPOCHL. A €CJTH HE CIpAIINBaIOT, TO HE OTBEYaTh, M AEPXKATh
cBO€ MHeHHe mpu cede. Jla, MUp XECTOK.
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Bropoii pybex ms kaxaoro cBoit. Ml Kakoit UMEHHO IS KOTO, 3aBUCHUT HE OT IIpe-
TEHJIEHTa, a OT U3y4alollero pestome. Kaxmoro pasapaxaeT cBOE, HO ecTh U obIue
npuHIMIEL. BO3MOXHO, 5 o1in6aoch, HO y MEHS CIIOXWIOCH BIIEUaTcHUE, YyTo B Toii
CrpaHe, oTKy[a K HaM ¥ TIPUIILTO ITOHATHE «Pe3lOMe», Ype3MEepPHOE BHUMaHKE YIeis-
10T TPaMOTHOCTHU, TO €CTh opdorpaduu U CUHTaKCHCy. BHIUMO, MX IMBUIM3AIUS
OpUEHTHpPOBaHa Ha CJIOBa, a Hallla Ha 1tudpy. Y Hac BCE He TaK. Ha antumku v 3amstsie
sl IABHO Y€ He obpaniaio BHUMaHue. BaxHo apyroe.

Ecnu xjiveHT He B COCTOSIHUU BHSITHO M3JIOXWTH MECTa CBOM pabOThI U y4eObl, B
XPOHOJIOTUYECKOM ITOPSAKE, HEBAXHO KaK: MO-PyCCKM — OT MPOULIOro K OymyHieMy,
10-0ypXyHCKM — OT OyaylIero K NpoLIoMy, 3HAYUT, UMEEM HATMIIO IE30PUEHTALIUIO
B IIPOCTPAHCTBE-BPEMEHH ¥ HEBO3MOXHOCTb OTCJIEKMBATh IIPUYMHHO-CIIEICTBEHHbIE
cBsi3u. Takoil KIMEeHT HaM He HyXeH. AHAJIOTUYHO, GONBIIMHCTBY ITOTEHIIMAIBHBIX
DPYKOBOAMTEJICH HE HPABATCS IIPETEHACHTHI, KOTOPBIE IPOCTO HE MOMHSIT, T U Koraa
OHHU paboTaivi. DTO HACTOPAXKMBAET.

Hexotoprle Mecta yu€6b1 ¥ paboOThl HE BIOJHE MPUBETCTBYIOTCA. K mpuMepy, He
OYEHb XOpOLIO 3BYYMT, B KauecTBe Mecra yu€Obl, MyxocpaHckuii 'yMaHUTapHBIH
YuusepcuteT. M He motoMy, uto MyXxocpaHcKuii. A motoMy, uto I'ymanurapHeiii. Jla
K TOMY Xe€ ell€ 1 YHUBEPCUTET.

He BriosiHe XOpoIIuM MECTOM paboTHI ClIeAyeT IpU3HATh ¥ KOHTOPHI C Ha3BaHUSAMHU
tuna «[TaBAHaIN3».

// BocnomuHa+ue

Bo-nepsblx, A1 COOTEUECTBEHHNKOB 3TO Ha3BaHMe HaNoMWUHaeT NpecnoByTyio «Mas-
Pbiby», 3T0 U3 KHUrM/KNHODUNbMa «Cobaube cepaLie». [1is MHOCTPaHLEB — BCE ropasgo
xy»e. OfHaxabl, Korga A 6bin1 Monog 1 4o6p, A Nnepesoann AnA OfHON MO, OAHAKO Han-
BHOW AEBYLIKN aHKETY Ha MHOCTPaHHbIN A3bIK. HanBHaA HeUyKoTCKas AeByllKa XoTena ye-
xaTb B IOAP (no 6yksam — B lOxHO AdpuKaHckyio Pecny6imky). HavBHOW NonyuyKoTcKoi
JeByliKe pacckasanu, uto B ux IOAP, ecnm 6enbiii uenoBek MAET NO ynuLe ¢ YeMOZAHOM,
MeCTHbIN YEPHDBI YenoBek AoKeH noabexaTb, CXBaTUTb YEMOLAH W HECTW ero BMecTo
6enoro yenoseka. YykoTckas AeByLIKa 6bina He B Kypce, uTo B lOAP yxxe cnyunnach Herpu-
TAHCKaA peBonouuns, K BlacTu npuwén HenbcoH MaHgena v XeHa ero BuHHK, 1 Tam Ha-
4anu pagocTHO pe3aTb benbix.

Tak BOT, BcA TpyAoBan 6uorpadua geBywKWA COCTOANA U3 Ha3BaHWit Tvna «MmasTopd»,
«TexCHab» u «CneuMpuuen», ECTeCTBEHHO, 3TO BbI3biBaso ONpeAenéHHbIe TPYAHOCTU ne-
pesoja.

Mopanb ceit 6acHn TakoBa, 4TO [ieBYyLIKa OCTanach 3Aech, U, €C/IN OHa He Aypa, TO HY-
CKOSIbKO 06 3TOM He Kaneer. .

// KoHey BocnomMuHaHus

Ewé ogHa nctopust U3 XU3HU, Ha TeMY pe3ioMe. Motomoit YenoBeK 3HaKOMOM Je-
BYILIKW — Hy OBIBaeT TaKoe — paboTali porpaMMKCTOM. V1 OH peltuI mo1ckarhb padory,
TOXe€ IIPOrpaMMUCTOM, HO Monopoxe M B Mockse. 1 oH Hammucan pe3ioMe. B Te BpeMeHa
e1e xwia tak HaseiBaeMas «Cets pyseit» ®UO. Cerbio apy3eit oHa Ha3bIBaJIaACh 110
TOM BECKOM IIPUYMHE, YTO TAM BCE APYT K APYT 0OpalliaIiuch TOJBKO Ha «Th» M BBICIIIEH
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JOONECTHIO CUUTANIOCH OITYCTUTh APYTa XIe0aIbHUKOM B HABO3, BUPTYAJIBHO, KOHEYHO.
Emg TaM 6010 1eCITh MYKUKOB Ha OIHY JEBYIIKY, HO 4 ceifyac He 00 3TOM.

Cpenu npouux, TaM 6612 3Xa ((OpPYM, IO-HBIHEITHEMY), TOCBAIIEHHAS TTOUCKY
paboTsl. Tounee ux 6put0-ABE. OaHA MOCKOBCKAS — TaM TYCOBaJINCh MOCKBUYH, & PY-
rasi IMTEepCKas — TaM COOUpATHCH 6oJice HOpManbHEIE JTonu. B IIpoMeXyTKax Mex Iy
MEpSTHYIEM JIOCTOMHCTBAMH, TIOGMMBIM UX 3aHATHEM GBUIO U3YYEHHE pe3ioMe, KOTO-
PbIE COMCKATEN! BBIKJIAIbIBAN Ty JUTS TeCTUpOoBaHus. Tyla, B IUTEPCKYIO 3XY, MBI U
BBUIOXIUIM PE3IOME COMCKATES.

TTurepiibl MOPA3MEITIUISIIH, TATH napy MEJTKUX COBETOR 10 VAVIIIEHWIO U 3a7aTN
OMH KPYITHBIN BOIPOC — MEXY IBYMSI TIEPUOAAMH pa0OTHI IPETEHIEHTA B KAUECTBE
IPOrpaMMUCTa UMEETCS IATIWIETHYH 1Ipoben. I'ne o 661 B 310 Bpema? He cunper mu?
A ecny cuzen, To He 1o oOGMAHOM K cTaTthe? TIpeTeHACHT COOBINMI, YTO STH IIATH JIET
oH paboTan oceetutesieM B Teatpe FOHoro 3purens. Ha yro emy oTeeTIITH, YTO JTyqIIE
651 OH... Hy, B 00111eM, IIOHATHO. A MOpab?

He acako caoso & cmpoky numemcs. © A.C.Ilymkun «Bbopuc F'ogyHoB».

Emg pexoMeHIyI0 Halie BCIOMUHATE APEBHEPYCCKYIO TIOCTOBHITY «B ayxoit MoHa-
CTBIPb CO CBOMM YCTaBOM He XOHAT». IIprmié Kak-To MpOCUTHECA Ha paboTy MOJIONOM
YeJIOBEK, Y KOTOPOro B pe3toMe ObUIO BCE — TPUIALATH SA3HIKOB MPOrPaMMHUPOBAHMS,
Jaeanuate CYDB/L 1 necsaATs onepalOHHBIX CUCTEM. EINE OBUIH TIEPeUNCICHBl BCSYe-
CKY€ MIPUKJIAIHbIE MporpaMMbl — oT Photoshop 1o Partition Magic. 1 MHoro-MHoro
BcAKoro Apyroro, Ero He B3suiM He misaad. He B3sutu, He I7IsiAA Ha HETO, XBAaTHJIO B3I~
Jla Ha 3TO pestoMe. [eByilika, KOTopas ero IpuBeJia, O4eHb BO3MYIIANIACh, APFYMEHTH -
pya TeM, 4TO «3TO HOPMaJbHOE pe3loMe, B MOocKBe TONBKO TaKue MUIyT», Jo Heé
HUKaK He FOXOIWIO, 4TO Y HAC TYT coBceM He MockBa. A Kakoe manu eMy dopMaisHoe
O0BSICHEHNE TPWINHE HeTIpréMa Ha paboty? «DoprpaH He 3HaeT!». JleiCTBUTENBHO,
B criucke g361KoB QoprpaHa He 66u10. Kakas oTciona Mopaib?

Ha kascdyro xumpyro eatiky naiioémes ceoii 6oam c peavboii © Hapon

Bropoe TpeboBaHNe YyTh CIOXHEee — NPSMO 3€Ch, HE OTXOAS OT KACCHI, HAIIMCATh
HECHOXHYIo ITporpaMMy. CHayasa s OTpaHMYHUBAJ BpeMs ABAIIAThIO MUHYTAMH U CTa-
pajics Uil KaXIOoro Nopo0pats MHANBUAYATLHOE 3amaHue. [1o Mepe TOro, Kak Mos
BEpa B YETIOBEUECTBO Ma/1aja, BpeMs S IUMUTUPOBATh fepectan. I1oToM nepecTan ma-
BaTh pa3Hble 3a0aYd — AaBaJl TONbKO ofHy. Ha3wiBamack 3ta 3amaya — ITy3bIPBKOBAst
copTupoBka. Bel 3HaeTe, yto 310 Takoe? Kak, BoI He 3HaeTe? Bripouem, nesaxuo. Co
BPEMEHEM s CTAT DU BBIAAYE 3aaHNs IJI TEX, KTO HE 3HAET, OOBACHATH AJITOPUTM.
[TomoBuHA IpeTeHAYIOMINMX Ha 3BAHHE IPOrPAMMHCTA BCE PABHO TECT HE MPOXOAUIIA.
Brl gymaeTe, 970 BCE, 1 yKe MOXKHO cMeaTeea? Her, Kak roBOpUT IOMOPUCT 3aI0PHOB,
CMeAThCs enlg paHo. CMedaThes OymeTe 346Ch.

OnHaxnapl KO MHE MPHIIEN HAHUMATHCA HA paboTy I0HOWIA, CTYIEHT (aKyJIbTeTa
MHGMOPMATHKYN MECTHOTO Kojutemka. OH He ITPOCTO TaK IMPHIIEN, OH GBI IPUCIIAH €70
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PYKOBOAMTENIEM, KakK JIyUdIIMil CTYIEHT Kypca. S MONpOoCHI Jy4YIIero CTyaeHTa Kypca
3aIPOrpaMMHUpPOBaTh IY3BIPHKOBYIO COPTUPOBKY. OH COTJIaCHICS M CKa3ajl, YyTo 00
5TOM OH YTO-TO CJIbIa. BpeMs s He orpaHuyuBai. 5 yxke 6611 04eHb 100p K KaHIU-
JataMm. MUHYT 4epe3 COpPOK TSTh OH IOMOLIEN M CKa3al, YTO MPOrpaMMy, K coxare-
HUIO, HammucaTh He cMoxeT. OH, K COXalIEeHMI0, HE YMEET IIPOrPpaMMHPOBATh 1IMKJIIbI.
Ho, oH cumTaeT, 4TO 3TO HEBAXHO, MOCKOJIBKY OH CHELIMAJIMCT HE IO IIMKJIaM, a 110
6a3aM JaHHBIX, IO peaIbHO KPYTHIM 0a3aM naHHbIX — Hy TaM Oracle, To c€...

51 OBUT OYEHDb PACCTPOEH, ITOTOMY YTO CUMTAJI, YTO IIPU MOJDKHOM BOCIMUTAHHY Ha
paboueM MecTe BIIOJIHE MOXHO ObUTO OBI €r0 00yUUTh TIporpaMMupoBanuio. Hy, npu-
MEPHO Kak 3aiilia U3 TOrOBOPKM UTpaTh Ha GapabaHe WX 3aCTaBUTh JIETaTh, KaK KO-
KOIWJIBYMKOB 13 aHeKnoTa. TeMu ke criocobamu. I'1aBHOE, 4TO OB y HETO GBLIO XeJia-
HMe U Bepa B CBOM CHJIBIL. Ecity GBI OH BCE-TaKH, HECMOTPSI HM Ha YTO, TTOIIPOCUIICS K
HaM Ha pabory, st Obl ero B3sU1. Ho 1oHo1a ymién u Mei 3apbeinaiu. Hy, win noyTtu 3a-
PBLOAIH.

A K yeMy 310 BCE€? A K TOMY, YTO B pe3yJibTaTe Y MeHs1 chOpMHUPOBAIOCH KpaitHe OT-
puliaTebHOe MHeHUE 06 3TOM Kojutemke. Ho s ommbGancst! Kosuiemx MEHs mocpaMut.
U Bcex mocpamuit! Y1 ctpaHy AMepuKy Toxe. BceM pagoBathcs roayacal

He mpomio u AByX JieT, KaK B ra3eTax MOSIBUIOCH COOOILEeHEe 00 00HApy:KeHUH B
crtpaHe AMepuKe OaHIbl 3T06HBIX PYCCKHMX XakepoB. Her, HUKTO U3 HHUX, K coxaJie-
HMIO, HE 0Ka3aJICsS MOMM HECOCTOSIBIIMMCS COTPYAHMKOM. Ho OIMH U3 HUX oKa3ajcs
BBIITYCKHHUKOM 3TOro caMoro kKojuiemxa. Y Termepp s cuxy u mady. Cuxy u miayy.
Br16op HeBesuK. To Jix st 4ero-To He ITIOHMMAIO B 3TO XKU3HH, TO T MHE TIPUCIIAIM He
CaMOro JIy4IIIero CTYIEHTa, TO JIX 5TO OYEHD IIPOCTO B AMEpUKE OBITh YKaCHBIM pyc-
CKHUM XaKEpOM.

// Update
Kak coobuyaet npecca, ornalieHne NpuroBopa OTN0XEHO.

// KoHey Andelima

Kcratu, Bnanenplibl MHGOPMAllMOHHBIX Kowtemkeit! Ha 3ToM Mecte Mornia Obl
OBITH Ballla peKkjiama.

U emé pa3 — K yemy 370 Bc€? K ToMy, YTO 51 XOUY 1OKa3aTh, Kak IIMCaTh OYEHb He-
3aTeIMBbIE IIPOrPaMMBbl, KOTOPHIE s IIPOLILY HAm1caTh Ha co6eceqOBaHUM ¢ KaHouIa-
taMu. Kro 3HaeT, BOpYT ¥ BaM NPUTOLUTCS.

C BbICOTbI NTUYbEro NoNéTa

Hanee OyneT monpoOHOe pa3bsICHEHHE M 000CHOBAaHME TE3HUCA, UTO S IIPOBOXY CO-
HecenoBanue Kak [I’ApTaHbsiH, a Bce Ipyrue HHTEPBhIOEPhI — KaK MU3BECTHO KTO.
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J1aGb1 He OBITH COBCEM YK TOJIOCTIOBHBIM, 1 ITOJie3 B IHTEpHET, U CKavajl mapy COTeH
337a4, KOTOphIe 3a1aloT Ha cobecenoBaHuu. [104TH MOJIOBMHA M3 HUX ObUIM 3aJayd,
KOTOpHIE aBTOpaM TEKCTOB 3aIajTi Ha cobecenoBaHuu. EmE moyTy mojoBrHa OBLT 3a-
IAYd, KOTOPhIE aBTOPHI TEKCTOB CaMU 3aHaloT Ha cobecemoBaHUAX ApyruM. OcTaTok
TIpeICTABIIIY JIETeHAapHEIE BOTIPOCHI, 10 IIPEIaHUsAM 3aIaBaeMble Ha cOOeCeIOBaH -
X B hupMax, B KOTOPbI€ aBTOPBI IIPEABIIYINNX COOOIIEHUH M Ha TIOPOT HE CTYIaJIH.

C nocnensett kareropueit BCE 66110 ICHO — «CKONBKO 6acKeTOOMMCTOB TOMECTUT-
¢4 B 3T0i1 KOMHAaTe», «CKOJIBKO B HaIlleM TOpOJie HACTPOMIIMKOB (POPTENMAHO» U He-
crapemwoiee «[IoueMy KpBIIIKY KaHAM3aIMOHHBIX JIIOKOB JIENAIOT KPYTJIbIMU». Bcé
SICHO C 3TUM B [IEPBYIO OYEpeb TOTOMY, UTO HAC 3TO He KacaeTcs. Mbl B 3Ty bupMy He
ITOMIEM, a ¥ COMHEBAIOCH I, YTO TaM ¥ BIIPABIY 3aalOT HACTOJIBKO TYIIBIE BOIIPOCHI.
Ho Ha mepBrle ABa BBl BCE-TaKU OTBEeThTE. Ha TpeTuit He Hamo, ITOTOMY UTO OTBET 3HA-
IOT BCE.

A BOT IT0 Mepe YTCHHS OCHOBHO MacCEI BOIIPOCOB U 33/1a4 MHE HAyajio Ka3aThbCs,
yTo I’ ApTaHBAHBI — 3TO BCE KPOME MEHS, a 51 3TOT CaMblif, Ha060poT. Bompock! u 3a-
JIauy ObLTH YMHBIE. BOIIpOCH ¥ 3anayul ObUTM O4eHb YMHBIE. S HE TOBOPIO PO BOIPO-
¢l mpo SQL u 1C. D1u BompocH 4 Jaxe ¢ MHTepHeTa He CKayuBaJl, OCO3HaBas CBOIO
abCOIIOTHYI0O HUYTOXHOCTD B 3THUX BOIpocax. S o Bonpocax ¥ 3agayax YMCcTo O Mpo-
TpaMMUPOBAHMUIO.

Jlns Hayana g pelI BO3TOPAUTECA U OTBETUTh Ha BOIIPOCH!, OTBETHI HA KOTODBIE 51
JoixeH 3Hath. Hammpumep, yto-Hubyns o Delphi. TToexanu:

Ymo HysxcHo nanucamb 8 kode npoepammbl Object Pascal, wumobbi npoepamma no-
cne KomnuAayuil 6vina KoHcoabHol ?
Yro-T0 cMyTHO NTOMHIO. TaM enié GUrypHsie CKOOKH U AOJUIap.

Yem omaunaemca MessageBox(), MessageDig()?
A emg 1 ShowMessage 3Halo.

Onuwume Oeiicmeus 0aHHo20 Kooa:
MyThread := TMyThread.Create(True);
MyThread. FreeOnTerminate:=true;
MyThread. Resume;

He mo06110 51 3T ITOTOKH.

Yem omauuaemca Indy om komnonenma TNMECHO
A 370 uTO 32 Open?

O uem 2060pum 0aHHas onepayus?
InValidateRect( Canvas.handle, NIL, True);

Koro-To nepepucoBanu? A napaMeTpsl 3auem?

Kakas gpynxyus omeewaem 3a 3azpy3xy ounamuyeckoii bubauomexu ?
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LoadLibrary. Kaxetcs. Y eui€ y He€ mapameTpsl ectb. Kaxercs.

Ymo u3 cebs npedcmaensem Self?
Yucro ciyyaitHO, OTBET Ha 3TOT BOIIPOC 51 3HAKO XOPOLLIO.
Kopoue, kKaHmuaaTypy CBOIO 1 HEMEUIEHHO CHUMAIO, M YXOXY B YToJjl TOPbKO ILIa-
KaTb U yOUBaThCSA 06 cTeHy. Tak OBl s1 TaM B YTy ¥ OCTaJICs, HO BOBPEMSI BCITOMHILI
CTapblii aHEKIOT:

— QOonako, yykuy 6 Coroz Ilucameneii npunsau!
— Jla mobt ace vumamo He ymeeuls.
— Yykua ne vumamens, yykua nucameas! © HapooHoe

Most paboTa He OTBEYATh Ha BOIIPOCH], MOsI paboTa BOITPOCH 3a1aBath. U s ctai uc-
KaTh T€ BOIIPOCHI, KOTOPhIE 3aajl OBl caM — ecJIy OBl 3a4aBaJl BOTIPOCH, HA CAMOM JIEJIC
s TOJIBKO IIPOIIY 3aIIPOTPaMMUPOBAThH ITy3bIPHKOBYIO COPTUPOBKY. ABTOPOB BOIIPOCOB
s1, YECTHOE CJIOBO, HE 3HAI0, BCE yTameHo u3 MHrepHera. S cpasy ormibTpoBai Bo-
MPOCH], KOTOPhIE KacaJuCh OMHOCBSI3HBIX, IBYCBSI3HBIX M, KAKUE OHHU eIl ObIBAIOT,
crnuckoB. Tyaa xe OTIpaBUIMCh U BOIIPOCH! B KOTOPBIX IIPUCYTCTBOBAJIO CJIOBO «3¢)-
ghexmueHocmb» ¥ BCE BOIIPOCHL HA COO0OPa3nTEIbHOCTh. OCTAIOCh HECKOJIBKO 3KCIIO-
HaToB, MHE IOHPaBUBILUXCS:

Omcopmuposams maccus, umobol 8 Hauase WAU YEmHble Yucaa, a HOmom Heuém-
Hble
DTOT BOIPOC MHE 60JIbllie BCEX APYTUX MOHPaBIICI. Bpome Obl MyCTIK, a MHOTHE
IyTaloTC.

Tlouemy nepebop 0symeprozo maccuea 8vinoaHaemcs Gvicmpee nO CIPOKam, Hem
no cmoabyam?

A nnaxkan. Bo-niepBbix, aBTOp Bompoca He 3HakoM ¢ DopTpaHoM, HO 3TO He IJaB-
Hoe. I'maBHOEe — Koro 3T0 BoOOIE UHTEpecyeT? Ho eciu 6b1 3TOT Bompoc Ha cobece-
JOBaHUU 331 MHE, 51 66 3a00PMOTaJI YTO-TO UACOTIOTUYECKH BBIIEPKAHHOE U OXKU-
JlaeMO€ UHTEPBBIOEPOM.

Ilepesepryms cmpoky 6e3 ucnonav3oeanus 0ONOAHUMeENbHOU namamu
A ToYeMy TOJILKO CTPOKY, COOCTBEHHO, a He MaccuB? Eciiu mis cTpoKu ecTh Kakas-
TO cieurduka, To s e€ He 3Haw. Ho Borpoc mpaBuiibHbLM, Xopoiuuii. [maBHoe — He-
CJIOXKHBINA.

H3zmenumo nopsadok caoe 6 cmpoke Ha o6pamHblil. 3anpeujeHo UCnoab308arue
O0ONOAHUMENbHBIX MACCUBOE

DTO 3aMETHO CJIOXHEE, ¥ IIOHSITHO, ITPU YEM 3IECh CTPOKH.

Haiimu camyro onunnyio nocredoeamenvrHocms 6 cmpoke
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DTOT BOIPOC MOHPABUWIICS MHE CBOEH Ge3MOHHONM MHOTO3HAYNTEIHHOCTRIO. O Ka-
KO mociienoBaTenbHOCTU UAET peub? ONMHAKOBBIX CUMBONIOB — ‘aaa’? Wnu omuHa-
KOBBIX IIEMIOYEK CUMBOJIOB — ‘abcabcabce’? HaaraioTcst i KaKue-To OIMOJTHUTEIb-
HbIe OrpaHMuYeHus? PemmTh 3amagy Tymo u B 100 HecstoxHo. Hanpumep, s moacuéra
TIOCJIEIOBATEIbHOCTEW ONMHOYHBIX CUMBOJIOB MOXHO ITOJCYMUTATH CHAYAIA CKOJIBKO
BOOGIIE B TEKCTE Pa3sHBIX CUMBOJIOB, MX OYIET HEMHOI'O, JaXe B CIydae, eciii y Hac
Unicode. 3aBecT MacCHB 3arucell — CUMBOJI, TIEpBOE BXOXIEHUE, IMHa. U Tpymo-
Jo6uBo Gerath o Maccuby. He. Beé-taku g mmomo3peBaro, 4To BOIPOC HE TakK MpOCT,
KaK KaXeTCsl, U OT HAC YTO-TO CKPBIBAIOT...

Yacmo npamo chpawusearom, Kak ay4ue écezo nocuumams cymmy om 1 do N.
Moeym makace oepanuuums/noocKkazamo 3anpemom Ha UCHOAb306AHUE YUKAA.
ITpuseneno mocnoBHoO. A orsate rutakan. Kyma xkaTutces Tak Ha3sIBaeMoe 06pa3oBa-

Hue? Hac sTomy B mikose yuuiid. Emi€ Hac yuuiu, He Xajies MaTpOHOB, CTPENISTh U3
MEJIKOKAJIMOEPHOIM BUHTOBKHY Ha MSITHAECAT METPOB. HBIHENIHYX HE y9aT, HU TOMY, HU
npyroMy. Pesynbratsl Hanmio. Kcratu, o6patuTe BHUMaHHWE Ha CJIOBO «4acmo» U 3a-
nymanitecs. Ho Bompoc Xopouuii, TOgHBIH.

B kaxcoom cnose cmpoxu cumeon ¢ Homepom N 3amenums Ha 3a0aHHbLE CUMBOA
3a 00UH NPOX00 No CMpPoKe
3amaya xopomrasi. be3 mogBoxXoB ¥ B MEPY CIIOXHAS.

Emgé cpeny BonpocoB 13 MHTEpHETa GBII0O HECKOJIBKO MPOCTO MPEKPACHBIX, HO UX
1 BCTpeYaJl MHOTO PaHbIIe B HEUTPaTbHBIX UCTOYHUKAX, 0 TIOSIBJICHUS TPUBRIMKY 3a-
J1aBaTh 3aJa4y IIpUHUMAs Ha paboTy.

BoT oHH, Tpu NMPOCTEHBbKUE 3a0aYl, YUCTO MPOTPAMMUCTCKUE. Y TepBOif U3 HUX
aBTOpa TOYHO HET, a BTOPHIE MOMATNCh MHE, KaK HY CTpaHHO, B 6YMaxXHOM XypHaJie
«3HaHue — Cujia», KOTOpPHIi, 00aJ11eTh, BRIXOMUT JI0 CHX TIOP.

1. IToMeHATb 3HAYESHUST ABYX TIEPEMEHHBIX, HE UCIIOJIB3YS BCIIOMOTaTeNIbHOM Iepe-
MenHo. Turm mycts 6yaer 1enslit. C nepeMeHHOH TUIaBaloIIero TUMa IPOTPaMMHBIN
Kon OyIeT TeM Xe, HO BO3MOXHBI HIOAHCH (KaKue, Io4eMy?). A KaK pEUIUTh 3aavdy
UL OyJIEBCKOM IIEpeMEHHOM? A I CTPOKM? A 4TO OyHET ¢ yKasareneM?

2. MaccuB 1essix uncen, miuHoi 128 aneMenToB. bepéM nocienoBaTeIbHOCTD Y-
cesi ot 1 mo 129 u ciyyaiinpiM 06pa3oM pa3MelliaeM ux B MaccuBe. 11t Kakoro-To of-
HOTO Y¥CJIa MECTa, SICHOE JeJI0, HEe HaXOAUTCA. st aIbTEpHATUBHO OJapEHHBIX — 3TO
MOXeT GBITh JII060E YUCIIO, He 0053aTeNIbHO 129, 3amadya — y3HaTh, KAKOE YHUCIIO MPO-
nymeHo. OrpaHIYeHNS — TOJIBKO OJMH ITPOXOJ] [0 MACCHBY, HUKAKMX BCIIOMOTATENb-
HBIX MACCHBOB, CTPYKTYD, CIIUCKOB, yKa3aTeieit, MoxXHO 00bABUTH Iapy TPOMKY CKa-
JIAPHBIX EPEMEHHBIX.

C azporomom He x00u, Hoeu 8bl0epHY.
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Moxcewy napy pas npoiimuce ¢ npedcedamenem © Boicoukuit

A 4TO [IeNaTh, ECJIM MacCUB 00JIbLIOI, He 128 21eMeHTOB, a, K mpuMepy, 128*1287

3. EcTh MaccuB LIEIBIX YKcesl. MaccuB, cpa3y Ipeaynpexnalo, IIMHHBIA, IIYCTh B
HEM MWUIMOH 3JIEMEHTOB. MacCHB aOCOJIOTHO CiIy4aiiHBIM 00pa3oM 3arojHsETCs
yucnaamu 1, 2 ¥ 3. 3agaua — oTcopTHpoBaTh MaccuB. COpTUPOBAaTh MACCUBHI YMEIOT
BC€, Hy, WIH, ITOYTH Bce. [103TOMY yCIIOXHSIEM 3aHadyy — CHEJNaiTe 3T0 KaK MOXHO
npouje.

Tenepb o rnaBHOM

Iopyuux Pxceeciuii 3amensem axmépa. Pons 3a6bin. Cygaép nodckasvieaem:
— Kyda mHe acenumoca, cmap s cman.

— Kyoa mne scenumscs, cmap s cman.

— Pyku He me.

— He me, nonumaews, pyxu.

— Hoeu ne me.

— He me coscem Ho2u

— (meonenno ecmaém).

— A TEIEPH O I/TABHOM!© HaponHoe

K MoeMy BelTHKOMY COXaJIEHMIO, IJIaBHOE yCITes cKasaTth He s. [J1aBHoe ckasaHo
ewié B 2007 rony B ctatbe Why Can’t Programmers... Program?Y cTaTbyl €CTh aBTOp, HO
OH B CTaThe CChIIAETCS Ha IPYTMX aBTOPOB, KOTOPHIE, B CBOIO OYEPEb, CChUIAIOTCS Ha
TpeThbUX aBTOPOB. I10 CyTH cTaThsl — 3TO HE CTaThs, @ HAOOp LUTAT U3 APYTUX CTATEH,
1 B KOHLIE KOHIIOB OCTaeTCS HEMOHATHBIM — Kmo ckazan May? Ho 910 HeBaxHO, IJiaB-
HOE, UTO MBICIM OYeHb IpaBwibHble. HecMOTpst Ha Mpollealie Trofgbl, OHO IIO-
TpEXHEMY JIEXKHUT BOT TYT:

http://blog.codinghorror.com/why-cant-programmers-program/

Kak BbI KOHEUHO Cpa3y MOHSITH, B 3aTOJIOBKE CTaThU aBTOP NMEYAIBHO CIpaIlnBa-
eT — [ToueMy, ****, T ****** porpaMMuCTEI HU *** pa3y He YMEIOT IPOrpaMMUpo-
BaTh? Jabbl He 6BIIO XelaHuss OOBUHUTH MEHS B OUEPHEHUH, 1INTaTa

199 out of 200 applicants for every programming job can't write code at all. | repeat: they
can't write any code whatsoever

U3 0s8yxcom npemeHdeHmos 199 He ymerom npoepammuposams. [loemopAr: He ymerom
om c/s108a 8oobuwe
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Kaxk u3BecTHO, aMEpMKaHIIaM CBOHNCTBEHHA MaHMS Beluuusa. Kaxmas cToloBKa y
Hux fast food restaurant, kaxnas o6izara — family hotel. Jlaxxe xymmuit hbuisM Beex
BPEMEH U HApOJOB CHSUI aMepUKaHell (I 3TOT (PMJIBM ITOCMOTpESI — MoXaiyii, na). ITo-
HATHO, uTo He 199, a, nomyctuM, 190. B 190 Bepio, OHM Belb T'YMaHUTApUH. Y HAC IO
MOEMY JIMYHOMY OIIBITY, IIPOTPaMMUPOBATh HE YMEIOT U3 ABYXCOT rue-To 101.

Koria npu MHE KTO-TO HA9MHAET KOTO-TO WJIM YTO-TO KPUTHKOBATh, I BCETA TPE-
Oy10 BEIIBUHYTh BCTPEUHBIE KOHCTPYKTUBHEIE MTPEIIOXEHUSA, €CTH, KOHEYHO, KPUTH-
KyeT He HauanpHuK. B cTaThe eCTh U KOHCTPYKTHUB.

IlepBoe, aBTOp IpemiaracT TeCT, Ha KoTopoM 3T 199 u otceuarotcsa. Ha Beakuit
cJly4yaid, CHayajia TeCT BO BCEH CBOEH aHTIIMIICKON HEMTPUKOCHOBEHHOCTH:

Write a program that prints the numbers from 1 to 100. but for multiples of three print “Fizz"
instead of the number and for the multiples of five print “Buzz’. For numbers which are multiples
of both three and five print “FizzBuzz”

Beisecmu yucna om 100 100. Ecnu yucsio 0enumca Ha mpu, 8Mecmo Hez2o 8vigecmu Fizz,
ecnu 0enumca Ha nAme, 8blgecmu Buzz, Ecnu u mo u dpyzoe, sbisecmu FizzBuzz

Bort o aToMy anpecy

http://c2.com/cgi/wiki? FizzBuzzTest

CONEPXKUTCST OOBSCHEHHE TOTO, YEM 3Ta 3a7a4a CJI0XHA U HECTAHAAPTHA U IIPUBO-
JIATCSI MHOXECTBO BAPHMAHTOB PEIICHMS Ha Pa3HBIX S3bIKaX Iporpammuposanus. [1o-
CKOJTBKY CpeIy 3TUX sI3bIKOB 0TCYTCTBYIOT Pascal, PL/I u Fortran, yutaTs 3T0 BCE He-
obs3atensHO. [lomyTHO npeanaraeTca yCIOXHUTh 3aady, CIBUHYB auarasoH ¢ 0..100
Ha -50..50. {I ToxXe MHOTro 4ero npuayMaTh YMEIO.

B xauecTBe yTeumieHUsT — aBTOp CTAaThW CYMUTAET, YTO €CJIM BBl MOXETE HAINCATh
uux Ha oT 1 1o 10 Ha KaxXIoM U3 TeX SI3BIKOB, UTO BHI TIEPEYUCITIIIA B CBOEM PE3IOME,
TO BBl Ha TOJIOBY NIPEBOCXOAUTE BCEX KOHKYPEHTOB. YeM aBTOD CTaThbH MEHS OTOPYWII,
TaK 3TO HABSA3UMBEIM TPEOOBAHMEM 3HATH, TOHMUMATh M YMETh IPUMEHSITD K peaibHBIM
3agadaM pekypcuio. Ha Moif B3I, HaM 5TO HU K YeMy.

M3 Tex, KTO 3aKOHYWI CO MHOM YHUBEPCUTET I10 CrielidanbHOCTU [IpukianHas Ma-
TeMaTHKa, TI0JIOBMHA IMPOrpaMMUPOBATh HE TO, UTO HE yMela, HO M He Moria. He yMe-
10T — T€, KOr0 HE HayYWIW WIM OHU CaMM YYUTHCS Ha XOTENU. A HE MOTYT Te, KOTO
MOHO JIOJITO ¥ C YAOBOJLCTBUEM OUTH M IIOPOTh PO3TaMH, a IIPOrpaMMHUPOBATh OHU
BCE paHO HE CMOTYT.

W3 tex, KTo mporpaMMUpPOBAaTh Kak OYATO yMeeT, BCE paBHO ITOJIOBUHA IIPOTPaMMM -
pOBaTh HE YMEET U HE B COCTOSHUM HAMUCATh IIPOCTYIO MPOrpaMMy Ha IISITHAALATh
CTPOK TIO 3apaHee 3afaHHOMY U TILATEJIBHO OOBICHEHHOMY ajroputMy. CripaBemin-
BOCTH pagy, HUKTO W3 HUX IIPOrPaMMHUPOBATh HUKOTA U HE MBITAJICS.
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npOAOJ'I)KEHI/le BCTynneHuna B npeancioBsve

HanomuHalo, s BCeraa Ipoly NpeTeHIeHTOB 3aIIpOrpaMMUPOBATh Iy3bIPPKOBYIO
COPTHPOBKY M JaXe, €CIH Haxo, 0ObsSCHI0 anropuT™M. Ho 3T0 — o0bscHeHUE — HC-
KJIIOYUTENIBHO TIOTOMY, YTO S1 OYEHBb HoOpbIit. HenaBHO 51 y3HAJ, YTO B MPECIIOBYTOIM
cTpaHe AMEPUKE B TAKUX CIIyJasX BEXIIMBO IIPOCST 3alIpOrpaMMUPOBATh HOCIeN0Ba-
TeNbHOCTD uncest OuboHauun. BoT TyT uHTepecHBIH (hparMeHT U3 VIHTepHETa Ha 3Ty
teMy. OHo Ha C++, Ho I10MOp OLIEHUTH BCE paBHO MoXHO. OHO UIMHHOE, TIOTOMY ITPU-
BOXY CCBHUIKY:

http://www.willa.me/2013/11/the-six-most-common-species-of-code.html

Tam niecTh BApHAHTOB HAMMUCAHMS TIPOTPAMMBbI, HO BOT 3TOT MHE 0COBeHHO Hpa-
BUTCS, TIOTOMY YTO V HAC, B PEAJIbHOM XM3HH, BCE NMprMepHO Tak. OHO Ha aHIIMii-
CKOM, HO BeIb BCE IPOrpaMMUCTHI 3HAIOT aHITUUACKU SI3BIK, IPOCTO IO YMOIYAHHIO,
nipaBna?

// TODO add Javadoc comments
/**
*getFibonacciNumer
*/
// TODO Should we move this to a different file?
public int getFibonacciNumer (int n) {
// TODO Stack may overflow with recursive
// implementation, switch over to
//iteration approach at some point?
if (n < 0) {
// TODO Thisshould probably throw an exception.
// Or maybe just print
// a log message?
return -1;
} else if (n = 0) {
// TODO Generalize the initial conditions?
return 0O;
} else if (n = 1) {
return 1;
} else {
// TODO Spend some time with my family and kids,
// I‘'ve been at work for over 46 hours straight.
return getFibonacciNumber (n - 1) + return
getFibonacciNumber (n - 2)
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Emé, nmoxaiyit, Herutoxo GBI HAYYUTHCS IporpaMMupoBatb coptupoBky Illemna.
Brpyr xakoii-HuGYIb CaqucT MPEKJIOHHOTO Bo3pacTa 3TUM 3auHTepecyercs. Korna s
ObUT MaieHbKUM, copTupoBKa Illesia cuuTanach 4eM-TO MUCTUYECKUM U 3aragod-
HBIM — «HHKTO HE TIOHUMAET, KaK OHO paboTaeT, a OHO paboTaeT!».

W, urobbr mBa pasa He BCTaBaTh, 3alPOrpaMMUPOBaTh (haKkTopual, Kak 5TO HE
CMEIIIHO. A ToYeMy CMemrHO? A TOTOMY, 4TO, KaK HY NMPOrpaMMUpYi, IpU XOThb
CKOJIBKO-TO 3KOHOMHOM KOOWPOBAHWM BCS TIPOrpaMMa 3aHMMAET OFHY CTPOKY, HE
CYMTasl 3arojJIOBKOB Ipolienypsl. Ho aTo, pasymeercs, He Hall IryTh. MBI moctapaeMcsi
PACTSIHYTh YIOBOJIBCTBUE.

Jlywwe, koneuno, ymobw: nomyuwamscs © Topapuir CyxoB

MpakTuueckas yactb. [pocTo copTupoBKa

Hauyném MBI ¢ IMy3bIPbKOBOM COPTHUPOBKH. YTO Takoe COpTHPOBKA BooOmie? s
TIPOCTOTHI ¥ HATJISIHHOCTH MBI OyIeM T'OBOPUTD U ITHCATh TOJIBKO O COPTUPOBKE YHCE,
Hensix (integer), wiv npo6HbIX (single). EcTs xaoTuueckuit Habop uuce, it KOHKpe-
THKH LIEJBIX, U B KOJMYECTBE IMATH MITYK — (22, 3, 10, 7, 9). Ha BeIxoze Halueit mpo-
TpaMMEBI JOJDKHO Honydutees — (3, 7, 9, 10, 22). Unesa moHatHA. TOT alroputM, Ta
TpOoLIeAypa WM TpOrpaMMa, KOTOpas TEPEBOAMT MEPBOE COCTOSIHUE BO BTOPOE, Ha-
3BIBAETCS COPTHPOBKOIA.

Ternepb, 4TO TaKOE MTy3BIPHKOBAsT COPTUPOBKA, U TTOYeMy UMEHHO OHA TaK Ha3hbIBa-
erca? Ha3pIBaeTCsl OHA TaK SIKOOBI 110 aHAJIOTUHM C ITy3bIPhKOM BO3[yXa, KOTOPHII He-
M30€XHO BCIUTEIBAET HABEPX B CTaKaHe XMIKOCTH. AJITOPUTM OYEHb IMPOCT U TIOHSTEH,
MIO3TOMY CBEPXYMHEBIE TIPOrPaMMUCTHI Ty3BIPEKOBYIO COPTUPOBKY He JiobsaT. CBepx-
YMHBIE JII00AT cCOpTHPOBKY 11lea — e€ HUKTO He IIOHMMAET, a OHAa paboTaeT.

Kaxk paGoTaeT Imy3sIpbKOBast COpTHpoBKa? OueHb IIPOCTO OHA paboTaeT, 3a 4To €€ U
JOGAT JIOOM CPEIHEero ymMa, Hamomobue MeHS M Bac. MBI IPOXOAMM IO MAaCCHBY.
CpaBHUBaeM TEPBBIA U BTOPOH 3JIEMEHTHI, TO ecTh 22 u 3. Eciii oHM UIyT B Bo3pac-
TaloIIeM IopsaKe (Yero He Habomaercst), To B¢ xopouio. Eciu HET, TO MEHSIEM UX
mectamu. To ecth, momygaem MaccuB (3,22,10,7,9). Temepb cpaBHHMBaeM BTOPOW U
TPETHi JIEMEHT, B ye MoApaBIeHHOM MaccuBe — 22 1 10, OnsTh BCE He Tak, 03To-
My MeHsieM UX MecTamu. Ilocje mepBoro mpoxoaa Mo MacCUBY IO KOHIA MOJy4YaeM
(3,10,7,9,22). O6pature BHUMaHUeE, HEBITKA CJIETKa BCIUTBLIA CO THA, a YUCJIO 22, Ha-
0060pOT, MOrPY3UIIOCH.

Ha stoM MbI He ocTraHaBiuBaeMcs. Temeps Bropoii mpoxofd mo Maccuy. Ha atoT
pas rorpyxarscsa 6yaer guciio 10, a IeBATKA MPUITOTHUMETCS eIIE Ha OUH YPOBEHB K
rioBepxHocT. IToTOM Hac XIET oYepeAHOM TIPOXONI IT0 MaccuBy. M 10 KaKuX 1op 3TO
6ymeT mponoirkatbesa? Vm, oCcTaBisIsl TOT Xe€ CMBICH, HO, GOpMyIupys 4yTh Golee
yIOGHO JIJI HAC, KOTIA 9TO NMPEKPATUTCS? A IIPEKPATUTCS STO TOTIA, KOTIa 1ocJie 04e-
PEIHOTrOo MpOoXoa 0 MACCUBY MBI HE TIOMEHSIEM MECTaMH HU OIHOTO 3JIEMEHTA, TOY-
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Hee, HEe TTOMEHSIEM MECTaMUM HM OXHOM mapbl 3jleMeHTOB. C 3TOr0 MOMEHTA MacCUB
CUMTAETCS] OTCOPTUPOBAHHBIM.

Teneps nepeseEM BCE 3TU PacCyKACHUS Ha SI3bIK LIMKJIOB, IIEPEMEHHBIX U YCIIOB-
HBIX OIIepaTopoB. BXogHbIe TaHHBIE Y HAC COepKaTCs B MaccUBe. BhIXOnHbIE TaHHbIE
OymyT TOXe B MaccuBe, MpUYEM B TOM xke. Ilpemnaraemplit (MHOW0) MHTepdeiic mpo-
LIEAYDHI:

procedure BubbleSort( var a : array of integer);

O6paTtuTe BHUMaHue, POpMaJIbHBIN MapaMeTp 0OBSIBIEH KaK TO, YTO HA3bIBAETCS
open array parameter. DT0 03Ha4YaeT, YTO B Ka4eCTBE (DaKTUIECKOTO IapaMeTpa MOXHO
repeaaTh MacCuB Jto0oi nHbL. COBET — MPOYMTAMTE B CIIPABOYHOM CUCTEME O IH-
HaMI4ecKux MaccuBax (dynamic arrays), CpaBHUTE 3TH U Te MaccuBbl. He onHO jin 31O
¥ 10 Xke? A rouemy?

Ho stoT, m060ii, MacCuB CHavaja Hamo OOBSIBUTh M IPOMHUIIMAIM3UPOBATD, a
TOJIBKO ITOTOM BBI3BaTh HAlly NPOLIEAYDY, €L HE HalUCaHHYIo, KcTtati. OObsIBUTh
MOXHO, HalpuMep, Tak:

const
N = 5;
type
TArray = array[l..N] of integer;

var
A : TArray;
begin
A[l]:=22;
A[2]:=3;
A[3]:=10;
Al4]:=7;
A[5]:=9;

BubbleSort (A) ;

Taxxe 3aMeTbTE, YTO OOBSABJICHME MAacCUBA ¥ HaC MAET B Tpu 3Tana. CHayana Mbl
00DsIB/IsIEM KOHCTAHTY — [UTMHY MacCUBa. 3aTEM, MCIIOJIb3Ys 3Ty KOHCTaHTY, MbI 00b-
SIBJISIEM THII MaccuBa. M TOJIbKO ITOTOM MBI 00bsIBIISIEM caM MaccuB. [IpuuuHbI BEIOOpa
TAaKOT'0 MU3BWJIMCTOTO IMYTH AOJKHBI OBITh YUTATENIO Celi KHUIH MOHITHH — OCOOEH-
HocTH s3biKa Pascal, on xe Object Pascal, oH xxe Delphi, MbI B 3TOM KHUTe CUUTaEM
HU3BECTHBIMM, U JaJIe€ HE Pa3bsICHIEM.

B pesynbrate, unrepdetic mporenypsl y Hac ectb. M y Hac ecTh Haxe M TECTOBas
[porpaMma Jiist Hallei mpouenypsl. OTo oueHb MHOTO, 51 He 1ydy. MOoXHO Jaxe cKa-
3aTh, YTO Y HAC €CTh BCE caMoOe INIaBHOE. A HamucaTh caMy IIPOLIEAYpPY He TakK yX U
CJIOXHO.

CHavasia IOnbITaeMCs OTaaThCsl, KaKre HaM HyxXHbI ITIepeMEeHHbIe. MOXHO KO-
HEYHO, N00aBATh UX B Mpoliecce HamucaHudA. S ¥ caM Tak BCerna Jejaio, HO Y Hac
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CIIyyail yXX OYEHb HECJIOXKHBINM, TaK YTO ITOMBITAEMCSI OOBSIBUTH TIEPEMEHHBIE Cpa3y.
SIBHO HyXHa TIepeMeHHasl LINKJIa, BeIb MPUAETCS HEOMIHOKPATHO XOAUTh IT0 MACCHUBY.
Eule HyXHa nepeMeHHas1, KoTopast 0603HAYUT, YTO VKe 6¢é, TO €CTh MACCHB OTCOPTHU-
poBaH. IToCcKOJIbKY MacCUB WJIM OTCOPTUPOBAH WIM HET, TO 3HAYEHUI Y TaKoii mepe-
MEHHOH POBHO JIBa, OTKYIIa CJIEAYET, YTO IIEPEMEHHAs MMeeT OYJIEBCKHI THII.

Emé HaM HyXHa BCIIOMOTaTeJIbHAs MepeMeHHAas LIEJIOr0 TUIIA, YTOOBI TOMEHTh
MEeCTaMH JBa 3JIeMeHTa MaccuBa. MoxXHO U 0e3 He€ (roayMaiite, KaK), HO ¢ Heil Impo-
1€ W, IJIaBHOE, IyMaTh HEe Halo. BOT oHM, HallTi IIEpeMEHHBIE:

procedure BubbleSort( var a : array of integer);

var
gamover : boolean;
tmp : integer;
i : integer;

Tenepk MBI TEPEeBOIUM HEXUTPHIM AJITOPUTM HaIlle COPTUPOBKU Ha sI3bIK Delphi.
Iponemypa 6ymer paboTaTh 10 TEX IMOP, ITOKA BECh MAaCCUB HE OKAXETCS OTCOPTUPO-
BaHHBIM. IToTOMY caM co60il HarpalIMBaeTcs HUKII BUIA «00 mex nop, noka», TO eCTh
repeat-until:

repeat

gamover:=true;

// a BHece UTO-TO OYEHbL BaXHOE VM CaMoe IJIABHOEe
until gamover;

B TakoM, nepBoHa4YaTEHO-ITYCTOM BapHAHTE IIUKII 3aBEPIIAETCSI MTHOBEHHO. A 4TO
Oynet BHYTpY LMKJIa? A TaM OymeT mpoxol IO 3JIEMEHTaM MaccuBa OT IEPBOTO IO
MIPEIIOCIEMHETO. A TOYEMY TOJIBKO JI0 IPENIIOCeIHEer0? A TIOTOMY, UTO IIPEIITOCIIE-
Huit (afi-1]) MbI OyneMm cpaBHUBaTh ¢ IocienHuM (afi]). IIporpamma pasBuBaeTcs
JaJibliie.

repeat
gamover:=true;
for i:=Low(a) to High(a)-1 do begin
// YTO-TO BHYTP¥M LMKJA
end;
until gamover;

BHYTpY BHYTPEHHETO LIUKJIA MBI JOJDXKHBI ITPOGEXKATHCS 10 HALIEMY MAaCCUBY, CpaB-
HUTb COCEOHUE DJIEMEHTHI 1 IOMEHATh UX MECTaMHU, eCJIM Halo, KoHeyHo. [Iporie He
6niBaeT. ITosygaeM BOT TakKoe:

repeat
gamover:=true;
for i:=Low(a) to High(a)-1 do begin
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if a[i] > a[i+l] then begin
tmp:=ali];
afi]:=al[i+1];
alit+l] :=tmp;
gamover:=false;

end;

end;
until gamover;

Ternepp Herm10xo 661 OOCYIMTh TOJBKO YTO HAMMCAHHYIO TporpaMmy. O6CyXnaTh
ocobeHHO Heyero. TeM He MEHee, HENb3s He CKa3aTh O IVIABHOM — &JITOPUTM TIOJTHAas
IpsiHb. XyXe aropuT™Ma B IIpUpoae He ObUIO0, HET, U He OyIeT. DTO He 51 TaK rOBOPIO,
3TO 3KCIEPTHI IO 3TOMY ey (II0 COPTUPOBKE) TaK roBOPST. I'0BOps MO IpocTOMY,
rpo6eMa C aITOPUTMOM B TOM, YTO TTOXXPAHHOE MM Ha COPTUPOBKY BpEMSI IPOTIOPLI-
OHAJIbHO KBafipaTy KOJMYECTBA COPTUPYEMBIX YMCEN. A XyXe 3TOro yxe He ObIBaer,
Her, xoHe4HO, eciu mmocTapaThcs To MOXHO. Ho Tyt y Hac GyneT mutara u3 ¢uibMa
«DopMmyna o0BM» — 3a Mecal 00HOMY He YCHemb, MY HOMOWHUK HYHCeH,

TeM He MeHee, eciii Hamo OBICTPO 3aIporpaMMHUpPOBaTh COPTUPOBKY, a B pealibHOM
KU3HU MPOrpaMMUCTa TAKOE CTPAHHOE XeJlaHKe BpeMeHaMU BO3HMKAET, ST Iporpam-
MUPYIO UMEHHO €€, COPTUPOBKY ITy3bIpbKOBYIO. M, MpH COBpEeMEHHOM YpOBHE ObI-
CTPOAEUCTBUS TPOLIECCOPOB, M MPU YMCIE DJIIEMEHTOB MacCHBa 0 THICSYM, 3 deK-
TUBHOCTD aJITOPUTMA HUKAKOM POJIM HE UTpacT.

W, xpoMe Toro, TIpu preMe Ha paboTy S IPOIIY 3aIporpaMMUPOBaTh UMEHHO 910,
TO €CTb IMy3bIPbKOBYIO COPTHPOBKY. MBI C BAMM BpSI JIM KOTIa-HUOYIb IepecedeMcs,
HO, CKOpPE€ BCETO, 51 HE OOWH TaKOM, U TIPENJIOXUTh 3aIPOrPaMMUPOBATh 5110 MOXET U
KTO-TO ApYyroii. JIydiiie MpUroTOBUTHCS 3apaHee.

3auem Ham copTupoBKa Lllenna?

st mpoxoxaenus codecenoBanus coprupoka lllemna e Hyxna. U mwis paGoTs
OHa He HyxHa. [ cobecenoBaHuss OHAa He HYXHa IOTOMY, YTO €CJIM BaC IIOMPOCAT
3arporpaMMupoOBaTh COPTUPOBKY BOOOIIE, BBl YK€ CIIOCOOHBI 3aIpOrpaMMHUpPOBATh
My3bIPbKOBYIO COPTUPOBKY, a €CJIM 3aKaXyT COPTHUPOBKY KaKyl0-TO KOHKPETHYIO, TO
BCE PaBHO YTagaTh HEBO3MOXKHO, KAKyI0 UMEHHO IIOIIPOCIT.

Tem He MeHee, IIpexne 4eM IyMaTb O BEJIMKOI U yxXacHoi coptuposke Lllemnna,
CTOUT, KaK PEKOMEHIYIOT B IOIMYJSIDHOM (DUIbME, HOMpeHUposamscs HA KOWKAX.
B posnut KOILIKY BEICTYIIAET COPMUPOKA pacyéckoli. DT0 Kak ITy3bIpbKOBasi COPTHPOBKA,
TOJIBKO Jy4iie. BripoyeM, o MHEHHIO HEKOTOPBIX IKCIIEPTOB ITOTO [eJia, 3TO Ta XKe
ITy3BIPHKOBAst COPTUPOBKA, TOIBKO XyxXe. [I0TOMY UTO, ecjiil y Hac ecThb IIpocTast ¥ Ty-
Tasi Belib, KOTOpasi paboTaeT, yIy4lliaTh €if He Hafo. DTO BPOIe KaK MOJIOTOK — 3a4eM
ero ynyqiats? fl 3Halo, sl 9TMX MOJIOTKOB CTOJIbKO Ha YPOKax Tpyda B LIIKOJIE BEIPYOMII
M3 LIEJILHOTO KYCKa MEeTaJlIa, YTO 1 He COCUMTAEIIIb.
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Ho, B KauecTBe yrpaxHeHNsI, 3TO HEIUIOXO0. I109eMy 3Ta COPTHPOBKA HOCHUT TAaKOE
HeJernoe Ha3BaHue? A MOTOMY, 4TO IMO-aHTJTUHACKY OHA HA3BIBAeTCS comb sort. A mo-
4yeMy OHA TaK Ha3bIBaeTCA Mo-aHmmiicku? S mpounTan Bce 0OBSICHEHHUS, HO TaK U He
TIOHSUL. A €CJIH 51 3TOTO He: ITOHSUI, HAaBEPHOE 3TO IUI0X0€, HETPABIWIbHOE Ha3BaHHUE.

B uém ominyue cOpTUPOBKU PacuEcKoit (comb sort) OT My3BIPHKOBOM COPTUPOBKH
(bubble sort)? B my3bIpbKOBOI COPTHPOBKE CPABHUBAIOTCS OBA COCETHUX JIEMEHTA
maccuBa. OCHOBHAA IPETEH3Us K 3TOMY TIOIXOAY B TOM, YTO €CJIU B KOHLIE MACCHBA
COIEPXKATCS MAJIEHbKME 3JIEMEHTBI, KOTOPHIM ITOJIOXEHO OBITh B HaYajie, TO B HAYAJI0
MaCCHBa OHM TIEPEMELIAIOTCS OUE€Hb MEUIEHHO, a IToueMy, Kctatu, mogymante? U sto
IIPU TOM, 9TO T€ KPYITHEIE 3JIEMEHTHI, KOTOPHIE BOIIPEKM HAMOOHOCTH HAXOAATCS B Ha-
qajie MacCHBa, MOTPYXalOTCA JOCTATOYHO OBICTPO, a moveMy Kctati? PopMaTbHBIM
OTBET — MOTOMY, YTO MCITIOJIb30BAHHBIY HAMU aJITOPUTM HECUMMETPUYEH, A KaK cIe-
naTh ero cuMMeTpudHbiM? U ctout nmu? K 3TM BompocaM s o0eliar BEpHYTHCA B
TJIaBe O CKOPOCTH pabOTHI TPOrpaMMEI U O TOM, CTOUT JIU BOOOIIE 06paliaTh Ha 3TO
BHUMaHue. TaM MBI e€ ¥ 06CyIUM, COPTUPOBKY PAaCUECKOM.

B nomnonHeHue, IPOCTO IS PACIIUPEHUS SPYIUIIMKA — PaHbIIle, MHOTO JIET Ha3al,
COPTUPOBKHU Da3MYyajiUCh Ha BHYTPEHHHE M BHELIHME. Takoe pa3feieHHe MOXHO
BCTPETUTD U Cefiyac, B HE OYECHBb CTAPBIX Y4eOHUKAX, HAITMCAHHBIX OUYEHb CTAPHIMU
monsMu. BHYyTpeHHSS COPTUPOBKA — 3TO KOTAa COPTUPYEMBIE JaHHBIE IIOMEIAIOTCS
B OIIEpaTUBHOW MaMATH. BHENIHs, KOTIa He TOMEIAIOTCs, He 110 Karpu3y pa3pabor-
9hKa, IOTOMY YTO €My TaK 3aXOTeJIOCh, @ TIOTOMY YTO JaHHBIE OTPOMHOTO pa3Mepa, U
NIPUXOIUTCS UCIIONIBL30BATh MPOCTPAHCTBO HA AUCKE, B IIUPOKOM CMEICIE cjioBa. Celi-
4ac pa3HULa MEXIY MaMsIThIO ¥ AUCKOM 3aMETHO CIVIANIIACh, XOTs, pa3yMEeTCsl. OCTa-
Jack. Ho rmaBHoe — eciiv BalllM JaHHBIE, TpeaHa3HAYEHHBIE T COPTUPOBKHU, HE TIO-
MEIIAIOTCS B ONEPATUBHYIO MaMsTh — 30eCh YTO-TO He Tak! Hamo MeHATh anroputm,
HO HE aJITOPUTM COPTUPOBKH, a BCEH MPOrpaMMBbl.

N ¢akTopuman!

OueHb obrMas 3a1aua, MHOIO U BCEMU IPYTUMU aBTOPAMU KHMT I10 IIPOTPaMMU-
poBaHuio. MlHOTA BCTpedaeTcd U B PeaThHOU XU3HM. BpaTh He Oymy, s HM pa3a He
[porpaMMUpoBall akTopuai Mo paboTe M HU pa3y HE MCITOIL30Baj BCTPOCHHYIO
(yHKIIMIO [UIS HETO — §1 JaXXe He 3Hal0, CYLIeCcTBYeT iu oHa. CHauajia HAIIOMHIO, YTO
Takoe dakropuan. Eciau o yMHOMY — dakTopuai — GYHKINS, ONpenesiEHHast IS
LIEJIOTO HEOTPULIATEIBHOTO apryMeHTAa.

n!=1%2*_ *(n-1)*n,raen>=0

Ecnu 1o ipocToMy — (hakTopuall 3TO IPOU3BEAECHUE YUCEN OT EAVHMUIIBI 10 apry-
MeHTa QYHKIMM, TIPUYEM apIYMEHT ITOJIOXUTEIbHbIA WIH HOJb,
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41=172*3%4

DTO HOIXHO OBITH MOHATHO, IOTOMY 4TO IIPOILE STOrQ HUYEro He ObiBaeT. CooT-
BETCTBEHHO, MaJIO YTO MOXKET OBITh IPOILe IIporpaMMbI pacuéTa pakropuana. Tem He
MEHee, 3Ty 3a1auy JIIOOT 3aaBaTh Ha COOECENOBAHUSAX — BO-IIEPBBIX, IIOTOMY UTO 3TO
OBICTPO, BO-BTOPBIX, MOTOMY YTO €CTh IPOCTOp s (aHTazuu, A1l ¢aHTa3uu Toro,
KTO 3ama€T 3a1aygy.

CHayvasia HanmuIIeM MPOCTON U OYEBHIHBINM BapuaHT. S crapaloch noKa3bIBaTh, Kak
IporpaMma BO3HUKAET U KaK OHa IUILETCS T10 1uaram, HO 3eCh [TI0Ka3bIBaTh IPOLIECC
co3nanusl 6eCCMBICIIEHHO, IPOrpaMMa BO3HUKAET U3 HUOTKYIA, Cpa3y U rOTOBas.

function FactorialTraditional ( N : integer) : integer;
var
i ¢ integer;
begin
result:=1;

for i:=2 to N do
result:=result*i;
end;

Bompocs! ects? Boripocos Het. [ToueMy UK/ HAUMHAETCS C ABYX, U TaK IOHATHO.
ITedans B TOM, 4TO HU ONMH CKOJIbLKO-HUOYIb YBaXatoUuit cebst CamucT-3K3aMeHaTOD
B Takoi ¢opMe 3amady He ocTaBUuT. FIHaye oH GyneT He CaaucT.

B uém cMmeica pexypcuu? [IpaBuiabHO, B TOM, YTO (YHKIIMS BHI3bIBAECT caMa celsl.
ITevans Hamieli cUTyalluy B TOM, YTO BOOOILIE-TO HETIOHATHO, 3a4eM HaM 3TO JejaTh U
YeM IUIOXO Hallle ITepBOHAYabHOE pelieHue. JeiicTBUTeNbHO, MHOTOA (peako) ObiBa-
10T CUTyalluu, KOIa C peKypcueii mpoiiie, HO y Hac SIBHO Ha TOT cirydail. Ho, kak roBo-
pwiu B CoBerckue BpemeHa, «3adauu nocmaenenul, yeau schul, 3a pabomy, mogapu-
wul».

Bor, eni€ pa3, Hai (haKTopHa OT YETHIPEX:

41 =1%2%3*4

Mpbl1 BOJDKHBI BBI3BIBATD U3 HaLlel QYHKUWHY UL pacy€Ta akTopuana e€ camy, TO
€CTh Ty X€ caMylo MYHKLMIO LIS pacuéTta dhakTopuana. B nepeBone Ha MaTeMaTHye-
CKUI SI3BIK 3TO O3HAYAET, YTO Mbl JOJIKHBI BBIpa3uTh (haKTOpHal YETBIPEX 4Yepe3
KakKoii-To Ipyroii akropuai. A Kakoit *MeHHO? MBIC/Tb BbIPa3UTh (haKTOPHAIT YEThI-
péx uepe3 akTOpHAII IATH MBI OUY€Hb OBICTPO OTOPACHIBAEM, IIOTOMY YTO 3TO HUKYIA
Hac HE BEAET. 3aT0 JIETKO 3aMETHUTh, YTO MEPBhIE TPH COMHOXUTEIS IPEACTABIISIOT CO-
6oit dakropuain Tpéx:

41 = 1%2¥3%4 = (1*2*3) * 4 =3*4

®akTopuas TPEX MOXKHO MPEIACTABUTh AHAIOTHYHO Yepe3 (haKTopuasl IBYX.
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K cuacmoro, on 6ospems ecnomuun 00Ho u3 uspevenuli Yepens: «Hauae cmpe-
Aamb, He 3a6y0b ocmanosumbcs» © KosauuHckuii, 3enéHbIN GyproH

C pexypcueit abcomoTHO TO Xe caMoe. CaMoe CIIOXKHOE B PEKYPCUM OIPEAEUTh
TOT MOMEHT, KOIIa PEKypCHM OOoJbllle He Hano, a GYHKIIUS NOJDKHA HaTh YETKUN U
SICHBIIT OTBET, TO ECTb HE BHI3BIBATH KOT0-TO €lIE, a BEPHYTh IIPOCTO KOHKPETHOE YMC-
Jio. B HamieM cityyae 3To He 04eHb CI0XHO. C OZHOM CTOPOHBI IIOHATHO, YTO €CJIU
apryMeHT (GYHKIIUKA PaBeH €OVHUILIE, TO LI (DYyHKIMU BHI3bIBATh caMy ce0s yXe He
Hano. C npyroit cTOpoHB!, akTOpyall eXUHUIIBI PaBEH eNuHUIE. B pe3ynbrate uMeem
BOT TaKO# TEKCT:

function FactorialRecurcive ( N : integer) : integer;
begin
if N=1
then result:=1
else result:=N*FactorialRecurcive (N-1);
end;

Ecim BaM peKypCUBHEL BADUAHT HPABUTCH OOJIbIlE HE PEKYPCUBHOTO, TO S OBI BAC
Ha paGoTy He B3I, ¥ BOOOILE, IIPH BCTpeye Mepellé)l Gbl Ha APYTYIO CTOPOHY YITUIIBL.
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HemHoro o rpadukax

CHayaya g XOTeJl HamucaTh CTpaHully, OAHy, OyKBaibHO. I10TOM MOJTy4wmiIcs Ma-
JICHbKMI pasjeni, IUIaBHO niepepociuuii B Tpu. Ha 3ToM aTame s oco3Han HeoOxomu-.
MOCTh OTHENbHOMR rmaBel. IIpuyyHa TAKOTO CTPEMHTENIBHOIO POCTa HE B CIOXKHOCTU
caMoif 3amauu, 3a1a4ya ¢ TIEPBOrO B3MISNA HE BRIVISIUT ciioxHow. [Ipuunta ckopee B
TOM, C KaKOM CTOPOHEI Ha 3a7ayy CMOTpeTh. Miu 3Ta 3agaua yuebHass — M Toraa aei-
CTBHUTEILHO XBATHT OIHOM, MaKCHMYM IByX cTpanmil. Mam 3ta 3aada peaibHas —
TOTA 3TOM IJ1aBbl HE XBATHT — YK CJWIIKOM MHOTO S 3HaI0.

Cama 1o cebe 3amaua O4YeHb IPOCTast U 4ACTO BCTPEUAIOIIASCS B PEAIbHON XKU3HU
npocTtoro mporpamMmmucrta. HapucoBats rpaduk. I'paduku, moHATHOE €10, ObIBAIOT
pasnsle. A He 0 rpaduKax B BIIE pa3HOLBETHLIX 0ObEMHBIX CTOIOMKOB, KPYIOB, MO-
IeNEHHBIX Ha LUBETHBIE CEKTOPHI B ipodee, Ipodee. f 0 IpoCThiX, HE3aTCHIUBBIX Ipa-
dukax, Tex, KOTOPLIM MEHS yYuiH B ImKone. A Bac yuunm? Ocp abcuuce, rOpU30H-
tajbHast (ochk X), Ocb OpAMHAT, BepTuKaibHasi (och Y). Mexay HMMHU HapucOBaHa
Hamnla KpuBasi, oHa xe rpacux. D10 BcE, yeM MbI 6yaeM 31ech 3aHnMarthecs. [1oBeprTe,
aroro 6osee, 4eM IOCTATOYHO.

MBI, cHayana, HapucyeM IrpacdukK B BIAE OTACIBHBIX TOYEK. JTO MPOCTO, HO UMECT
CMBICJI TOIBKO B CJIy4ac OYEHb IManKuX KPUBBIX, HanonoOue CHHyca B pacTIHYTOM 110
ropusoHTaIM MactiuTabe, ECii 3T0 cpa3y HEMOHATHO, TO BbI ObICTpO noitmére. TIoToM
MBI HapHcyeM rpacuK TakK, KaK Hago, ¢ COSIUHEHMEM TOUEK JIMHUSIMMI — MPSIMBIMU,
HO yXe 1 5TO COBCEM HEIUIOXO0, PE3YNbTAaT GyAET ropasmo JyUIInM.

CHayajia HEMHOTO TeopuH. Teopust oueHb IIPOCTast, a TEpPMUHOJIOTUS — IIepBad I10-
napmascst. KoopmuHathl 6bIBaoT GU3MIECKUe U MaTeMaThyeckue. Vi peaabHbie U
reoMeTpuueckue. Mim He KooparHAaThi, a BeNuuuHbL. U BooO1LEe, 3Ta KiaccubuKamsa
YacTO BBOIUT B 3a0JyXneHNe, ceiuac moiMETe mogemy.

Mgzl crpoum rpacuk. 1o ropu3oHTaNbHOM OCH Y HAC JHU, 110 BEPTUKAIBHOH rpaty-
chl Lenbcust. IHu M rpanychl — 3TO (PU3MYECKUME BEJIMUKMHBI, OHW XK€ KOODIMHATHI.
OOpartuTte BHUMaHKE, YTO OHM pas3Hble. I'pamychl ¥ THU APYT B APYra B OOBIYHON XU3-
HH He nepeBomsaTcs. I'pacuK MBI CTPOUM Ha OyMmare B KieTouky. I1o ropusoHTamu y
HAac OOyH ACHB 3TO OZHA KJIETOYKA, a IT0 BEPTUKAIM OH rPpamayc TOXe OfHA KIETOUKa.
Kieroyka — 3T0 MareMaTHyecKas WM T€OMETpUYEcKas BEIMYMHA. Bce KIETOuKHM
OIMHAKOBBI, UTO TI0 FTOPU3OHTAJIH, YTO 110 BepTuKaiu. COOTHOIlIEHUE «OANH ACHD PaB-
Hsgercsa OfHA KJIeTOuYKa» HaseiBaeTcsa Macita®b (mo ropusontain). CooTHOlLIEHUE
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«OJIVIH TPajiyC paBHSIETCS OIHA KJIETOUKA» TOXeE MAacIITal, HO 110 BEpTUKAINA. MaciiTa-
OBbI pa3HbIE, XOTS YUCJIEHHO BHIPAXAIOTCS OMHAKOBO. Pa3sHble OHM IIOTOMY YTO OTHO-
cATCs K GU3NYeCKUM BeIMYITHAM, BBIPasKCHHBIM B pa3HbIX eAMHULAX U3MepeHus. 13-
BUHUTE, 4TO 5 TaK NOAPOOHO, MHOTHE He IIOHHMAIOT.

Teneps o myranuie. Kak Toxpko MBI IEPEXOAUM OT OyMaru B KJIETOUKY K MOHUTODY
WJIV TIPUHTEPY, NIPOUCXOOUT YyAecHas MeTamopdo3a. Hamu ¢usuyeckue BeTMYUHEL
MPEBPAIAIOTCS B HEBUIUMYIO TTOCIIEIOBATELHOCTH GaiitoB u OutoB. Hamu reome-
TPUYECKUE BEIMYMHBI CTAHOBSITCS aOCONIOTHO PeaTbHBIMY ITUKCEJISIMY Ha SKpaHe WK
TOYKaMU Ha Oymare. JIOIOMHUTEIBHYIO MYTAHUILY BHOCUT CUTYAIlMs, KOTIa 110 00eUM
(husmueckuM ocsIM y Hac He KOHKPETHBIE THU U TPamyChl, a COBEPILIEHHO 6e3pasMep-
Has MaTteMatuka. Ho XBaTUT 0 TpyCTHOM.

Teneps mpaktuka. HayHéM MBI ¢ cuHyca. MOXHO M ¢ KOCHHYCa, KaK KOMY Hpa-
BUTKCS. TAHT€HC C KOTAHTEHCOM MOAXOAIT MEHBIIIE, BBIIY CBOETO HE COBCEM XOPOIIIe-
IO IOBENEHUA B ONPENCIEHHBIX MECTAX.

Hamr nran neiictsmii:

— CHavaJjia MUIIEM TYIyIO TPOrpaMMYy ISl pPUCOBaHUS CHUHYCA TOYKAMU

— 33TeM MULIEM TYIIOBATYIO IIpOrpaMMy Ui PUCOBaHUSI CUHYCA OTPE3KaMU

— MUIIEM NPaBWIbHYIO MPOTPaMMY IS PUCOBaHUsI IIPOU3BOJIbHON DyHKIMY (Ma-
TEMaTUYECKOM), 3aJaHHO! B KayecTBe (yHKIIUU (ITporpaMMHOIf). Kak yacTHBIIM city-
yai, 9Ta HyHKIMA OyIeT pUcOBaTh U CUHYC

— 3aBEpIUEHHBIN BApUAHT POrpaMMEI MPOIAEM 3aMHTEPECOBAHHOMY HOTPEOUTE -
o 3a 999 pyGieit 95 Koneek — MBI BEIb He XagHble, 3a4eM HaM ThICSTYA.

Kax Bcerna, ectp HrOaHCHL. PHCOBaTh cpa3y caM rpaduK — 3TO HE COBCEM IIPaBHJIb-
Ho. [TpaBuibHO 6BUIO ObI CHAYAIA HAPUCOBATh OCH KOOPIUHAT, K KOTOPHIM 3TOT Ipa-
dux Oyner npuBsA3aH. A eg Jydine OymeT MPUPUCOBATh K 3TUM OCAIM PasMETKY, a
MHade Kakoy BooO1e cMbich rpaduka ¢ HETIOHSATHRIMU KPUBBIMU, HEIIOHITHO KaKue
3HaueHUs uMeromuMu. Ho MbI TToiIEM HaMeUeHHBIM ITyTEM — CHAYaia IIPUMKUTHB-
HBII rpaduik, TOTOM MPaBUWIBLHEIN rpadhuK, a pasMeTKa Hamocienok. Kak yacto GeiBa-
€T B IPOrpaMMHUPOBaHUM, OCHOBHBIE YCWIIUS YXOAST Ha MPEAMETH COBEPIIEHHO BTO-
DOCTEIEHHEIE.

He comHeBaIoCh, YTO BBI 9TO OTIIMYHO 3HAETE, HO BCE-Taku HarmoMHIo. Ock aGeLce
(ock X) B nporpaMMUpOBaHUY PACIIOIOXKEHA TaK Xe, KaK U B MaTEeMaTHKeE, CJIeBa Ha-
MpaBo. A BOT OCh OpAMHAT (oCh Y) pacmojioxeHa CTporo Hao6opor. B Marematuke
CHH3Y BBEDX, 4 B IPOrpaMMHUPOBaHUU CBEpXY BHU3. ITOHATHO, 4TO, CTPOro roBops,
MPOrpaMMHUPOBAHUE 3[IECh HE IIPU YEM — TaK 3aJIOXKEHO B aIllfapaTHOM 00ECIIeUCHNH,
WHAaye roBop, B xene3e. U ToiabKo ceiftuac, MMEHHO B 3TOT MOMEHT, s 3aayMaJicd — a
cobcTBeHHO noueMy? TlouemMy pa3pabOTUMKK pa3sHbIX CTPaH, Pa3sHBIX HALIMOHAJIBHO-
CTe, BepOMCNOBEAAHUN U TAPTUIHBIX IPUHAJIEXXHOCTEH 3aJI0KWIN B CBOIO amnmnapa-
TYpy 3TO CTPaHHOE «CBepXy BHHU3»? He 3Hato oTBeTa.

Ilycte pyiga Havana u IS ONpeneIEHHOCTH, HAlll 5KpaH, TOYHee Hallle OKHO, WU
Hamia ¢opMa umeeT pasmep 800x600. Pucyem ocu. 31ech «CBEpXY BHU3» U HA000POT
HHMKAKOU pOJIM HEe UTPAeT.
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IMuieM mpoctyio nporpammy. Cpasy CKaxy, 4TO €CJIM KTO-TO Ha cobecel0BaHuN
TaKyIO TYIIYIO ¥ IPUMUTHBHYIO IIPOTPAMMY He 3a[iaBast yTOYHSIOIMX BOTIPOCOB 32 TS T-
HaIUATh MUHYT, XOTd OBl IIATHAOIATh, HAMMKIIET, TO pe3y/bTaT OymeT 3a4TéH Kak I10-
JIOXWTEIBHBIN, IPUYEM HE TIPOCTO MOJIOXKUTEIbHBIN, a faxe oueHb. Ho HeMemIeHHO
ocJjie of0OPEeH!s 1 ITOXBAJIbL 1 00BACHIO, IT0 KAKOM Macce NPUYMH Takas mporpaMmma
HUKYIA He TOIUTCH.

// BocnomuHaHue o 4yoHou monodocmu

KakeTcs, B 3TOW KHUre A ewwé Hu pasy He pacckasbiBas Cinyyal M3 MOen NPorpaMmmuct-
CKo MonogocT? MHOro 3THX Clly4yaeB COXPaHMIOCh B MOeli Lienkoii namMaATu. Toraa A 6bin
COBEpPLLEHHO HEBUHHBIM CTAPLIMM UHXEHEPOM, HO B NPOABUHYTOW KoHTOpe. [poasuHy-
TO He B CMbIC/IE CEKPETHOW, Npefblaylias KOHTOpa B NiaHe CekpeTHOCTH Bbina Kpyue.
MpofBMHYTON B CMbICie NPUHOCUMO Hallel PoguHe nonb3bl. OHa, KOHTOPA, XOTA U He-
MHOTO gpyras u HeMHOro rnog ApYrM Ha3BaHWeM, B OCHOBHOM Haluy POAWHY v KOPMUT U
nouT Ao cunx nop.

TaK BOT, KO MHe MoaoLuna oueHb 06pa3oBaHHan XKeHIWMUHA (ABa BbiCLMX 06pa30BaHus,
KaHAWAAT HayK), N COBCEM iaxke He CTapan ANA Takoro obpasoBaHwa, 1 nonpocuna aatb ei
CEKpPEeTHbI anropuT™M pucoBaHua rpaduKa, a nyulle BCo Nporpammy Lenmkom. fl 6bii mo-
NofoN U FYNbIA U He MOHMMAN, Yero eil OT MeHs Ha CaMOM Jiefie Hafio W CTaN YeCTHO 06b-
ACHATD, YTO HUKAKOrO CEKpeTa TYT HeT, BCeI MPOrpamMmMbl Ha OfJHY CTPOUKY, BOT OHa CTPOY-
Ka... Ho oHa Ha meHn obupenach 1 HaxanoBanacb pyKoBOACTBY.

Celtyac oHa, cyad no OAHOKNAacCHNKam, rage-1o B ctpaHe OPT, MoHATHO, nouemy nx Es-
poCol03 CTPEeMUTENbHO KaTUTCA KyAia-TO B OTXOXEE MeCTo.

// KoHey BocnomuHaHut o 4yoHol monodocmu.

Bort mepBblit, TPUYEM @ npuHyune paboTAIONIHIA, BADUAHT IPOTPAaMMBI.

var
X, ¥ : single;
i : integer;
begin
for i:=1 to 500 do begin
x:=0.1 * 1i;
y:=Sin(x);
Canvas.Pixels[i, -Round(y*100)+100]:=clBlack;
end;

end;

MHe KaxeTcs, 4TO 9TO caMast IpocTasd, M3 BCEX BO3MOXHBIX, IIPOrpaMMa pHcoBa-
HUS CHMHyca, He mpuberamolias K IOJTyxakepcKuM (GoKycaM U BOOOIIE K MEJIKOMY
XynpHuuecTBy. TeM He MeHee, Iaxe TaKyI0 KOPOTKYIO IIPOrpaMMy HaZio IIPOKOMMEH-
TpoBaTh. KopoTkas He Bcerna o3HayaeT — npocTas. KcTatu, a BOT U pe3y/IbTar, Bbl-
[ISOUT HeyOeauTeIbHO, YeCTHO TOBOPS:
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Teneps kommenTapun. [Touemy 500? A mpocTo TaK, S peLIMI IOCYUTATh CUHYC B
naTucTax Toukax. O6paTute BHUMaHUE, TOCYUTATh, 2 HE HapucoBaTh. [loToMy 4TO B
cIenyIoniel CTpoKe Hac BCTpevyaeT 3aramouHast KoHctaHTa 0.1. A 3auem? BeTpeuHsrit
BOIIPOC — a 4To 6b1I0 6l eciu 6b1 e€ He 6bu10? [TonpoGyitte. Hatn BrosHe npuinyg-
HBIl CUHYC, YUCTEHBKO, HO OEMHEHBKO, 10 3aKITMHAHUIO 3JI0T0 BOJILIEOHUKA [TPEBPaA-
[IAeTCS B Xa0TUYECKOE CKOIUICHUE TOYEK. BNOJIHE €CTECTBEHHO — €CJIM BBRIYMCIIATD
3HAYEHUS CHHYCA C 11arOM, DaBHBIM EIVHULIE, PE3YJbTaT OyAeTe OYEHb Majlo ITOX0XK
Ha cuHyc (a moyemy?). 3aro eciiu moMeHATh KoHcTaHTy Ha 0.01, To rpaddukc Hamr
npuobpeTaeT MpsiIMO-TaKu HEMMOBEPHYIO KpacoTy. IlompobyiiTe. A mouyeMy MBI cpasy
He BeicTaBuim 0.01?

A IOTOMy, YTO MBI HE UILEM JIETKUX MyTeil. Mbl XOTMM HapuCcOBaTh CUHYC C TOM
IUCKPETU3AIUEH, C KOTOPOH MBI XOTUM €r0 HapuCOBaTh, a HE C TOi, C KOTOPO OH
JIyqIlle BHITJISOUT Ha HallleM KOHKPETHOM YCTpOHCTBe oTobpaxkeHus. CHHYC — XOpo-
mas, rmagkasi GyHkius. Eme cuHyc To, 4To Ha3bIBAaeTCs «aHAIUTHYEeCKasa (PyHKITUS».
B peanbHOl XU3HU, HE HA cOOECENOBaHUM, AaHATUTHYECKUE (YHKIIUM BCTPEUAIOTCS
oueHb penko. OOBYHO, MBI TTOJTY9ae€M Ha BXOI XaOTHMYHBIN MOTOK NAHHBIX, XOPOIIO,
€CJIM HE B PEAJIbHOM BPEMEHH, ¥ €T0 HaJI0 KpaCBO HaprCcOBaTh. [I0TOK TaHHBIX BOBCE
He 3a00TUTCA OT TOM, YTOOBI CTAaTh IMankoi pyHkumeir. O6 3TOM mocie, a moka mpo-
JIOJDKAEM PasroBOP O Halllel mporpaMMe.

A noueMy MUHYC niepe ckookamu? A s yxe ropopui. IToToMy, 4To B Haleid, mpo-
rpaMMUCTCKOIM, HE MAaTEMaTUYECKOM, rpacuKe, OCh X pacIiojaracTcsi Kak y HopMajib-
HBIX JIIoJEH, a 0Chb Y — BBEPX HOTaMU. DTO HE MOTOMY, YTO IIPOrPAaMMUCTHI UANOTHI.
Tounee, He Bce MPOrpaMMUCTHI MIMOTHI, JaJIeKo He Bce. M He TOIBKO Bce.
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3aueM MBI yMHOXWIH Y Ha 100? IToTOMy YTO eCTECTBEHHOE 3HaYeHUE CUHYCa, HE B
BOEHHOE BPEMS, PEIKO MPEBBIIACT ANHUILY 0 abcomoTHOM BenudrHe. Eciu ocra-
BUTBH CUHYC HE YMHOXEHHBIM HU Ha KaKOM MHOXUTEJb, TO TaKOM CUHYC OyIeT, ocie
OKPYIJIEHU [0 LIEJIOr0, TIPUHKMMATh BCEro IBa 3Ha4eHHWEe — HOJb U eIuHuUA. Takoi
CHHYC HaM He HyX€H, YMHOXEHME Ha CTO PaCTITUBAaET Hally QYHKIIMIO 110 BEPTUKAIIH,
¥ rpaduK CTAHOBUTCSI OCMBICIIEHHBIM. HaroMuHalo, YTo OKpYIIATH 10 LIEJIOTO, 3TO HE
MPUXOTh, @ HEOOXOAUMOCTh — KOOPAMHATHI MUKCEJIOB II0Ka NIPUHMMAIOT TOJIBKO I1e-
Jipie 3HaueHus. ( Brl yBepeHn1? IIposeprre!).

3auem MbI npubaBwin 100? A moroMy, YTO 3HAUYEHME CHHYca OBIBaET M OTpHMIIA-
TEeJIbHBIM, TIPMYEM POBHO B IOJIOBMHE CJIydaeB. DTa 4acTh rpadrka IMpoCTO CPe3aeTcs
BepxHelt rpaHuueil ¢hopmbl. A moueMy uMeHHo 100, a He mpyroe gyucio? IToroMy uTo
MaKCUMAJIbHOE 3HAUEHUE CUHYCA IO aOCOITIOTHOM BETMUMHE — €IMHULIA, & MBI yMHO-
KWJIM 9Ty €IUHUILY Ha CTO, BOT M TIPUXOIMTCS CABUTATh TOXE HA CTO, M3BUHMTE.

Bomnpoc s cieunanuctos B Delphi. A KoMy npuHamiexur oobekT Canvas? A Ka-
Kas pazHuua? B HameM KOHKPETHOM CiIy4yae OH IpPUHAMICXHUT HopMe, Ha KOTOPOM
JIEXUT KHOIIKA, 00pabOTYMK KOTOPOit Mbl HAITUCAJIH.

HemHoro o rpadukax. lMpogonkeHne

YauBuTENBHBIM 00pa30M, OUEHbB IPOCTast 1axke He IMIPOrpaMMa, a TOJIbKO (PparMeHT
MPOTrpaMMHOro Koaa — MPUOOPETAeT 3araflouHOe M MOHCTPOOOGpa3HOe HAIIOJIHEHME.
Ho noxa Mbl TOBOPIJIM TOJIBKO 06 0COGEHHOCTSIX M O JOCTOMHCTBAX HAIIEero Koua, Te-
Iepb NOTOBOPUM O HemocTaTkax. HemocTaTkoB y Hac CTOJIBKO, YTO HEMOHSITHO, C YEero
HayaTb, 1 HEAOCTATKU 3THU IJIAaBHO NEPETEKAIOT OOWH B APYTOil, CBOPaYMBAsICh B KITy-
60k. [TosToMy, HauHEM C TOrO AeheKTa, KOTOPHIM MUCIIPABIISITS HALO 00s13aTeNbHO, 1
HCTIPABJISATh €TI0 MPOCTO, IOTOMY YTO C OCTAJIbHBIMM IIpoGIeMaMy OH MaJIO CBSI3aH.

Bepuute xoHcTanTy 0.1 Ha MecTo, eciii ye He BEpHY/IM. 3ayCTUTE IIPOrpaMMmy,
noJo0yiTech enié pa3 Ha pe3ynbraT. CHHYC y HAC ITOYTH KaK HACTOSIIMI, 3TO XOpO-
10, HO COCTOUT U3 OTAEIBHBIX TOYEK, MEXIY COO0M HECBSI3aHHBIX, YTO COBCEM HEXO-
poruo. Korga 6su10 0.01 — 66UT0 TOpasmo aydiie, 6bIa KpacuBas IIafKasl KpyUBasi.
IToyemy Hesb3g HaBcerna MOMeHITh KoHcTauTy Ha 0.01 1 yemokoutsea? IToToMy, 4TO
KpUBBIE OBIBAIOT pa3HbIE, M TAKKME IJIAJIKKUE M HETOPOIUIMBO MEHSIOIIMECS, KaK CUHYC,
nonanawTcs peako. Kpome Toro, He 1oKa3auoch JIM BaM, YTO IpU 3aMeHe KOHCTAHTBI
CUHYC HE TOJIbKO CTAHOBUTCSI KPaCHBBIM, HO M MeHsIeT hopMy, TouHee nepuon? Ipo-
G1eMy Hazo periaTh IOOATBHO, WISl O0IIETOo Cay4as.

CoenyHuM TouKH JTHHUAMU. [1epBy10 CO BTOpPOIi, ajiee aHAJIOTMYHO, a TOUKY HO-
Mep N-1 c toukoit Homep N. IIpaBwibHo 11 3T0? Her, HenpaBunbpHo. Kak MOXHO
COCOUMHUTD IIEPBYIO CO BTOPOM, €CJIM BTOpasi TOUKa eil¢ He HapucoBaHa? MeHsieM KOH-
Henuyio. Bropyio TOYKy CoOequHsIeM C IIEPBO, TPETHIO CO BTOPOH, 1 JaJjiee IO CIIMCKY
IO TOTO MOMEHTA, KaK COeIUHUM TOYKY N ¢ Toukoit N-1. A mepBy1o TOUKY MbI HU C YeM
He coeaMHsIeM!
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B urore:
var
X,y : single;
xP, yP : integer;
xPlast, yPlast : integer;
i : integer;
begin

Canvas.Pen.Color:=clBlack;
Canvas.Pen.Width:=3;

for i:=1 to 500 do begin
x:=0.1 * i;
y:=8in(x);

xP:=i;
yP:=-Round (y*100)+100;

if i = 1 then begin
Canvas.Pixels[xP, yP]:=clBlack;

end else

if i >=2 then begin
Canvas.MoveTo (xPlast, yPlast);
Canvas.LineTo (xP, yP);

end;

xPlast :=xP;

yPlast:=yP;
end;

370 OBLT PE3YJIBTAT B BUIE IPOTPaMMHOTO KOJIa, a 3TO PE3yJIbTaT rpaduuecKuii:

JIBa KpaTK¥X KOMMeHTapus, IS TeX, KTO MpOrpaMMUPOBaTh yke yMmeeT. [1epBhiit —
JUIS1 9ero oObsIBIIEHBI IIepeMeHHbIe YP U yPlast — MOHSTHO. A Uit 9ero o6bsaBIIeHB! XP
u xPlast, Bemb MOXHO MCIIOIB30BaTh IMEpEeMEHHYIO IIUKIa 1? OTBeT — 3T0 3ape3epBu-
pPOBaHO Ha Gymyiee.
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Bropoit — nouemy Meronbi MoveTo u LineTo ucnonb3yiorcs Tyno mapoi, na B
npuaavy K HuM enié u cpoiictso Pixels? Benpb 6bu10 OBI ropasmo mpoiie u, He oGo1ch
3TOTO CJIOBa, U3SIIIHEE, MCIIOIb30BaTh 3TH METOIBI, KaK ¥ IOJIOXKEHO, 110 OMUHOYKE.
Tounee, BMecTe, HO B pa3HBIX MecTax. 3ayeM Kaxiblil pa3 nepeMeiiars nepo (Pen)
Tyna, TAe OHO M TaK yxe Haxomutcs? IIpuunH MHOXECTBO, U S MX JaXe IOJIHOCTbIO
nepeuucisit He 6ymy. HazoBy TOJNIBKO NMEPBYIO — HY HE HPABUTCS MHE 3TOT HEJICTIbIi
nomxon (MoveTo, LineTo), He HpaButcs! [loBephbTe, YTO OCTAIBHBIE MPUYMHBI Ha-
CTOJIbKO Xe& 000CHOBaHHBIE M ApTYMEHTHPOBaHHEIE.

Kcratu, o6parute BHUMaHuE, 4YTO KpUBasi Hallla BCE paBHO, HECMOTPSI Ha BCE HALLK
YCWIMSI, KaKasg-TO HE OUeHb Iyiagkasi, 3a3yopeHHast. Uto nenath? B peaqbHOMN KU3HU,
IUIA peayibHbIX OaHHBIX, 5TO COBEPIEHHO He BaXHO — peajbHbie TaHHBIE, CaMM II0
cede, Takue Xe 3a3yOpeHHbIE, 1a Cll€ M MCKaXEHHbIC OObEKTMBHBIMHU OOCTOSITEIb-
CTBaMH, [1a €lI€ ¥ C HAIOXEHHBIMM IOBEPX HUX MOMEXaMM — CHCTEMATHYECKUMU U
OTHENbHBIMU BBIOPOCAMU, TaK YTO BCS 9Ta.3a3yOPEHHOCTDb OYOET IIPOCTO HE3aMeTHA.
Ecnu xe BBl paboTaere ¢ IPUIMYHBIMY aHAIMTUYECKMMU (DYHKLIMSIMU, TO Hal0, BCe-
TO-HaBCET0, 3aMEHUTH JIMHCHHYI0O MHTEPIOJISILINIO, KOTOPYI0 Mbl HEYasiHHO ceifyac
NMPUMEHWIY, faXe HE 3Hasl 3TOTO CJI0Ba, Ha YTo-TO Oosiee cnoxHoe. HanpuMep, eciu
BHl ucnonb3yete Delphi — crutaiinbi, TouyHee, KyOuueckue KpuBbie besbe. Meron
TCanvas.PolyBezier.

Hrak, n€rkyio n3011MpoBaHHY10 IIpo6eMy MBI peniiiy. Temnepb MpUCTYIIaeM K pa3-
MaThIBaHUIO OCHOBHOrO Kiryoka. [lepBoe, uro Gpocaercs B mia3a — KoHcTtaHTa 500,
KOTOPYIO XOUETCS WIN 3aMEHUTh NEPEMEHHOM, WU ClielaTh UMEHOBAaHHOM KOHCTaH-
TOi1, HO 1MOKa MBI 00 3TOM IyMaThb He OymeM. DTo CephE3HO U HAa CaMOM JieJie CI0XKHO,
00 TOM IOIyMaeM II0TOM.

Kpoeb cocamb pewunu nocodums — Biycroe na mpemwve © BhicoLKuit

A 10Ka cienaeM camoe Heobxomrmoe — oGOPMUM 3TO BCE KaK IpoLEeaypy. DTo
nepBoe. A BTOpoe — Kak IapaMeTphl [lepefanuM MecTo (B MUKcenax, Ha ¢hopMe) rie
OymeT oToOpaxaThCs Hayaylo OTcu€Ta MaTeMatuyeckux koopaunar [0,0]. Ceityac Ha-
yajio koopauHaT MareMaruyeckoe [0,0] coBmamaer ¢ JieBbIM BEpXHHM YTJIOM (hOpMBI
(0,0) 1 HaM IIPUXOTUTCSI KUCKYCCTBEHHO cOBUraTh rpadux suus (+100).

Tenepr Mbl ipu pucosanuu (MoveTo, LineTo, Pixels) npubasnseM K KoopauHa-
taM napaMetpsi X0 u y0, a ato camoe (+100) youpaem. UtoGsl 1Ba pa3a He BcTaBaTh,
nepefaéM B IIPOLEAYPY LIBET U TONLIMHY JIUHUM:

procedure Graphic( x0,y0 : integer;
color : TColor;
width : integer);
var
X, Y ¢ single;
xP, yP ¢ integer;
xPlast, yPlast : integer;

i integer;
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begin
Canvas.Pen.Color:=color;
Canvas.Pen.Width:=width;

for i:=1 to 500 do begin
x:=0.1 * i;
y:=S8in(x);

xP:=1i;
yP:=-Round (y*100) ;

if i = 1 then begin
Canvas.Pixels[x0+xP, yO+yP]:=color;

end else

if i >=2 then begin
Canvas.MoveTo (x0+xPlast, yO+yPlast);
Canvas.LineTo (x0+xP,y0+yP) ;

end;

xPlast :=xP;

yPlast:=yP;
end;

end;
Br130B OyneT, K NpUMepY, BOT TaKVM:

Graphic( 100,150, clGreen, 3);

HemHoro o rpad¢ukax. ®uHuniu

A Tereps O IJIaBHOM. BHenrHue nposBiieHus1 00JIe3HU — Y HAC 0 CHX ITOP OCTAJIach
KoHcTaHTa 500 — KOJIMYecTBO BEHIBOOUMBIX TOUEK, KOHCTaHTa 0.1 — CKOIBKO panmuaH
TIPUXOIOUTCS Ha OOWH ITUKCEJ, €CIIU BHI €I HE AOTaJaliuCh. A IJIaBHOE, HHKOMY U HH-
KOT/Ia He HYXeH caenoli rpaduK — TOT, IT0 KOTOPOMY HEBO3MOXHO OITPEAEIUTh YeEMY
paBHO 3HAYCHUE QYHKIMM U B KaKOW TOUKE OHO 3TOMY 3HAUYEHMIO PaBHO. A y Hac
Henb3s. [1oToMy 4TO y Hac HET OCeif KOOpAMHAT, Ha KOTOPBIX ObUTA OBl pa3MEUEHBI
usnueckue epuaUIpL. Ousnyeckre, B HalleM KOHKPETHOM CITy9ae CUHYCA, SIBJIIOT-
¢S cKopee MaTeMaTUYECKUMHU — JeWCTBUTENbHAS (DYHKITHS OeHCTBUTEILHOIO epe-
MEHHOT0, ECTECTBEHHO He UMeoIIasi pa3MepHOCTU. B XU3HU 3TO MOXET ObITh, Ha-
TpuMep, GYHKIUS TEMIIEPATyphl OT BpeMEeHU. 3aga€Tcs oHa, caMo co0oii, He aHAT-
TUYECKU, a TaOJIMYHO. A eIl OHU UMEIOT Pa3MEPHOCTb — BPEMS U3MEPSIETCS OYEHb
9acTo B CEKYHIAX, a TeMIlepaTypa o6bIYHO B rpamycax Lenscus.
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O6c¢cyxmaTh pa3sMeYeHHbBIE OCH KOOPAMHAT OECCMBICICHHO, HE ITOAyMaB CHadajia 0O
Macirabax. A Kakoi y Hac ceityac Maciita6? A yto takoe Maciitab? Kaxmeiit 3Haer
YTO TaKO€ MacluTab U3 ypoKoB reorpamu — CKOJIbKO KMJIOMETPOB MPUXOIMTCS Ha
OIMH CAaHTUMETP KapThl. Y 31€eCh TO JXKe caMoe — CKOJIBKO CEKYHI Wik rpanycoB (Llenb-
CHSl) TIPUXOAMTCS Ha onMH caHTumeTp. [Ipobiema B TOM, YTO Y HaC CAHTUMETPOB KakK
TaKOBBIX HET — Y HAaC €CTh TOJbKO 9KpaHHbIe ITUKCeJbl. MBI JIETKO MOXeM 331aTh Mac-
1ITab B CEKyHIaX Ha MUKCEJ VIS 9KpaHa, HO IIEPecYruTaTh ero IIsl CAHTUMETPOB ObIBa-
€T 3aTPYIHUTEIIbHO.

U1 IpUHTEepOB 3afaya pelaeTcss TOYHO M rapaHTHPOBAaHHO, a 11 MOHUTOpA 3TO
OuYeHb ¥ 0YeHb TPYyaHO. C Apyroit CTOPOHSI, I IPUHTEPA 5TO OYEHE ¥ OY€Hb BAXHO K
3a MaJICHIITYIO ITOrPEUTHOCTD Bac OYIyT O4eHb M OUe€Hb 6uTh. ECTh IMarpamMma, BhIBEICH-
Has Ha Oymary, Ha Heit 00s13aTe/IbHO HallMcaH B 3aT0JIOBKE MaciiiTad, CKOIbKO ¢u3uye-
CKHUX €IMHMIL B OTHOM CaHTUMeTpe Oymaru. PaHo Moy MO3MHO KTO-TO MPWIOXUT Jid-
HeUKY, IPOU3BEET B YME HECTIOKHYIO MATEMaTHUYECKYIO OIlepalliio U CIIPOCUT — «Bue-
pa eedb ObLa0 8ceeo MUHyC mpuoyams, a mym umo 3a epyHoa ?». VI 3a BaMu IpumyT, 1 OyIyT
TBIKaTh MOPHOM B 3Ty OyMaxKy, Kak BaHbky ZKyKoBa B Ty cen€nKy (B Balllei IIKOJIE eIl
npoxomwiy Baubky XKykosa?). 3amoMHuTe, GyMara 3To O4eHb M OYEHb CEPbE3HO.

Hpyroe neno Mouutop. Ha MOHMTOpE BBl pUCyeTe LIKAIY C JeJeHUSIMU B CAHTH-
METP, TO €CTh 3TO Bbl TAK TOBOPUTE, YTO ACJICHHUSA B CAHTUMETpaX. ECIIM MPUIIOXHUTE K
HUM pEeaIbHYIO XeJIe3HYIO JIMHENKY, TO BUIUM peaibHbIX YETHIPHAMIIATE XEeIEe3HbIX
MWUIMMETPOB, WM IBEHAIIATh, MJIM CEMHaILaTh, He BoHyliTeCh, HUKTO U HUKOTa
3TOTO He 3aMETHUT, a ECJIM 3aMETHUT, TO 3TO HUKOI0O He 3auHTepecyeT. ITosToMy, Bosie-
BBIM PELICHUEM [UISI BCEX MPaKTUUECKMX LieJielt Ha3HauaeM, YTo B OMHOM CaHTUMETpe
3kpana y Hac 30 nukceneit (wnm mukcenos). IIpuyéM, HE3aBUCUMO OT pa3Mepa MOHH-
TOpa M paspelieHus sKpaHa. ECIM pe3ynbTaT BaM MOKaXeTcsl HeyOeouTeIbHBIM, 3a-
MEHUTE TPUILIATL Ha COPOK, KaKas pa3HMIIA.

I'paduk He Bcerma pucyercs ¢ HyJisl, TO €CTh B Hayajle KOOPIMHAT He 0053aTelbHO
HaXOOUTCSA TOYKa, COOTBETCTBYIOIIAS HYJIIO CEKYH/ MM HYJo rpanycoB. K nmpumepy,
Hac MHTEPECYIOT JaHHbIe, HaulHasg co Broporo yaca (3601-g cekynma). K Tomy xe y
Hac Jjieto. Mnu Mel B Tponiukax. Hy, HeT y Hac Hyiig. Wiy Halia teMmrepaTypa BooOiLe
He TeMIIeEpaTypa BO3/yXa, a TeMIIepaTypa BHYTPH YEro-TO, IIE XOJ0IHEE IUIIOC TBECTH
He ObIBaeT.

A ceifuac MBI HaIMIIeM BOJIIIEOHYI0 hopMyity. CHayana IMuleM Ik TOPU30OHTAIHM.
Kaxue nepeMeHHbIE B 3Ty (HOPMYJTYy BOMIYT:

Hau — Havajo orcyéra, B QU3MYECKUX SAMHHULIAX, HarpuMep 60 CeKyHI
Kon — xoHel orcuéra B husmyecKux emuHuIAX, HaripuMep 360 ceKyHI
Msm — macitad B pu3MUecKuX efMHUIIAX Ha CAaHTUMETp 9KpaHa. ITycTts Oymer 60

CEKYH/I/CaHTUMETP
Psm — mukcenoB Ha caHTUMETp, Beeraa (BpeMeHHO Beerna) 30
pW — mmpuHa (pa3Mep 110 TOPU3OHTAIM) OIS BEIBOMA (TI0 OCH aOCILIMCC)

A BOT 1 cama ¢popmyna:;

((KoH — Hay) / Msm) * Psm =W
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Psm y Hac KOHCTaHTa, PO HeE MOXHO 3a0bITh. OCTAIOTCSA YETHIPE MEPEMEHHBIX.
TToHATHO, YTO €C/IM TPY U3 YETHIPEX 3aJaHbI, TO YETBEPTAS OINPEIEIISIETCS OMHO3HAYHO.
Yro U3 3TOrO CIeAyeT, B IIepeBojie Ha S3bIK nporpammupoBaHus? Const Psm = 30.0;
Bro nmepsoe. Ha Bxox npotienype prucosaHus rpadgrika HEO6XOAMMO U JOCTATOYHO Ie-
penaTh TpY IapaMeTpa, 1o Halllei BoJie BHIOPAHHBIX M3 YETHIPEX ITEPEMEHHEIX. A KaKue
umeHHo? He aprymMeHTHpys, MPUBOXY T'OTOBBI OTBET — IepeaaéM Havajio OTCYETa
(dusmueckoe), MacITab ¥ IMUPHHY MOJIS. 3aT0JIOBOK NMPOLEAYPHI BRIISINUT TaK:

procedure Graphic ( begX : single;
MsmX : single;
PW : integer;
x0,y0 : integer;
color : TColor;
width : integer);

Yto 5T0 03HAYAET B IIJIaHE MPOrpaMMupoBaHus? ToJIBKO OMHO — MBI PACCYMTHIBA-
€M Ha OCHOBE ITePBHIX TPEX MapaMeTPOB KOHEIl OTCUETa (KOHEIl MHTepBajia 0Tobpaxa-
€MBbIX TaHHBIX) ¥ BRIBOAWM JaHHbBIE TOJIHKO B 3TOM QUAaIa30He. A KaK 3TO peajn30BaTh
npaktudecku? [IpakTUYecKu 3TO 3aBUCUT OT YCJIOBUI 3aMauM, KOTOPBIE CTABUM HE
MBI, a IPUPOJA B JIMLIe HAYaJIbHUKA U 3aKa3yuKa. JlaHHbIe MOTYT OBbITh 3a/IaHBI B BUIIE
MaTeMaTH4ecKoi (WM Haxe aHaIUTHYECKON) (YHKIIMM — 5TO B TEOPETHYECKUX,
y4eOHBIX, TECTOBBIX, UCIIBITATENIbHEIX 3a1a4aX. B MpakTHYeCKUX 3a1ayax JaHHbIC JIU0O
330a10TCs TAOIMYHO, JTMOO0 BOOOIIE 3apaHEE HEU3BECTHO JaXe UX KOMMYECTBO M OHU
MOCTYTIAIOT HAa BXOJ IIPOrpaMMBI-06paGoTUNKA B PEXXUME PEATTbHOTO BPEMEHH.,

TToka paccmaTpuBaeM TIEPBHIA BAPUAHT, TO €CTh — pPUCYeM cUHYC. [IpusaTHas oco-
GEHHOCTD 3TOTO CJIy4asi B TOM, YTO MBI IMEEM BO3MOXHOCTD BHIOpATH JII000# 11ar u3-
MEHEHMS PU3NIECKUX NAHHBIX, CaMO CO00I UIMEHHO TOT, KOTOPHBIH HaM IPOIIIE IPo-
rpaMMUpoBaTh. JIOTUYHO cAENaTh IIAr IpUpalieHus (pU3nIecKoil mepeMeHHON paB-
HOU 3HAYEHUIO OJHOrO ITUKCEJISI, MePecYrTaB 3TOT LIar B (hU3UYECKUE ETUHUIIBI C
yu€ToM MaciiTaba. BBonyuM HOBYIO CyIITHOCTh — MXPpiX, 3T0 OyHEeT KOJIUIECTBO (DU3H-
YEeCKUX €OUHUIIL (K TIPUMEDPY, PaldaH) IPUXOASIIIMXCS Ha OMWH ITUKCEJ [10 TOPU30HTA-
s, CuuraeTcs 3T0 MPOCTO:

MXpix =Msm /Psm

Teneps 51 jaM COBET, MOJIE3HBIN, U, IIaBHOE, YHUBEpCcaabHbIN. I1pexne yeM mpo-
rpaMMUPOBATh YTO-TO, Jajice Ha3bIBAEMOE M00YAb, HAIUIIUTE IS IIPOBEPKU 3TOTO
MOJIYJISl TECTOBYIO IIporpaMMy. To, YTO MUCATh TECTOBYIO IIPOrpaMMy Hamo, MOHSATHO
11 6ospmHCTBA. HO BOT TO, 4TO IMUCaTh €€ 00513aTeNIbHO 0o IIPOrpaMMMPOBaHUS TE-
CTHPYEMOTO MOJYJISI, a He nocie, HOXOMUT He cpa3y, a Jaile — BOOOIIe He TOXOMWT.
A TnaBHOe, cpasy necne HalMCaHUS TECTOBOM TPOTPaMMBI, HO do €€ TIEpBOTO BHINOJI-
HEHUS HaJI0 aKKyPaTHO 3aIIHCaTh WM HAPUCOBAThH Ha OYMaXXKe, YTO MMEHHO MBI OXM -
J1aeM YBUIIETb B pe3yJibTaTe €€ BHIMOMHEHUS. [la, BEIYUCIATh OXUIAEMBIil pe3yIbTaT
MbI OyIeM caMU, pyKaMu, MbI, a He KOMITbIOTEP.
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IToueMy 3TO Hamo HenaTh A0, a He nocie? [IoToMy YTO yenoBek, a 0OCOOEHHO €ro
OTHEJIbHAS Pa3HOBUIHOCTh — ITPOTPAMMMUCT, YOAUBHUTEIBHO CKJIOHEH K CaMOOOMaHY.
Ecnu co3maBath TeCT nocie HaIMCaHus IIPpOTrpaMMHOTO KOAa, TO, YyAECHbIM 00pa3oM,
TecT OyIeT HaMcaH MMEHHO TaK, YToObI 000 TH BCe BO3MOXHBIE ITOJBOIHbIE KAMHU 1
[IPOTUBOIIEXOTHbIE MUHBI Halllei mporpaMMsl. M 3To He 03Ha4yaeT reHUajbHOCTh IIPO-
rpaMMHKCTa, abCOIOTHO HA060pOT. YeM MporpaMMUCT XyxKe, TEM BEPOSITHEE, YTO OH
HaIMIIEeT MMEHHO TOT TECT Ha KOTOPOM €ro IiporpaMma IpouaeET MpoBEpPKY CTOIPO-
LICHTHO.

B HameM ciydae TecToBas IporpaMma OyneT HecloxHasi, OyKBajibHO U3 OTHOU
CTPOYKHU.

Graphic( pi/2, pi*3, 500, 100,150, clGreen, 3);

ITocnenHue yeThipe mMapaMeTpa HaM YXe IMpeKpacHO M3BECTHBI, TEHEPh O HEePBHIX
Tpéx. [ToueMy mepBbIit MapaMeTp HE HOJIb? A MIOTOMY, YTO TECT NOJLKEH XOTh YTO-TO
TecTrpoBaTh. Hoslb — TpUBHAIBHBIN BEIPOXACHHBIH ciy4daii. C Hyn€M Hallla Iporpam-
Ma yXe IpekpacHo paboraer. B ciydae i, 1en€HHOro Ha ABa, MBI TOJIKHEI IOJIyYUTh
CHMHYC He MAYIUMI BBEpPX, a MAYIINit BHU3. Eciii MBI BCE 3ammporpaMMupyeM IpaBuiib-
HO, KOHEYHO. Bropoii rmapamMeTp 03HavaeT, 4TO Ha TPA CAHTUMETPA OUCIUIES JOJLKEH
IIPUXOAUTECS ONUH IOIYTIEPHO CHHYyca. A rioueMy? A ITIOTOMY YTO MHE TaK 3CTETHYe~
CKU HpUSITHO. TpeTuit — 3TH HalIM BEYHBIE (MOKa) IATHCOT TOUEK IO TOPUIOHTAIIM.
OO6paTtuTe BHUMaHMeE, YTO BCE 3TO OTHOCUTCS K PMCOBAHUIO 110 ropu3oHTand. I1o Bep-
THUKaJIM TI0Ka KaK BCE ObLIO, TAK ¥ OCTAJIOCh, XOTS TaM €CTb CBOM HIOAHCHI — LIar I10
BEpPTHKAJIN BBIOHPATh HE HAZO.

A Terephb MocTapaiTech CaMu IepennucaTh Hally MPOLEAypY B COOTBETCTBUH C BhI-
JaHHBIM MHOI0 BaM TexuuueckuM 3amanueM (T3). Hammure. 3amycture. ITocmo-
TpuUTE Ha pe3yabTar. [TomyMaiite. Bumute 11 BB TO, YTO OXUOaIu? A riouemy?

Bbl BHUMAaTENBHO MpoYnTaIN BeE mpenbimyniee? Bbl Hal MPOYMTAHHBIM QyMaiu?
TaM ecThb omMOKa, S He HAPOYHO, YECTHOE CJIOBO. S XOTEn UMETh OAMH ITOTYTIEPHO.,
CHHYCa Ha OIMH CAaHTHUMETP U Hamucal pi*3. B pe3ynbTare s MOJIy4MII TPH IOJTYTIEPUO-
Jla CHHyCa Ha OIWH CaHTUMETP, YTO, YECTHO TOBOPSI, CMOTPUTCSI OMep3uTenbHO. Ha
CaMoOM Jiejie, B TECTOBOM BBI30BE IMPOLIEIYPHI MOJIKHO OBITh Pi/3.

CaMoe BpeMsI ITIpUBECTH IIPOTPaMMHBIN KO, HO S TTOKa BO3nepxXych. [IpuurnHa —
HaJo el pa300paThCsl C OChIO OpAMHAT. Pa3HuIIAa B TOM, YTO, KaK S YK€ 3aMeTWJI, 1ar
BBHIOMpATh HE HalIo (1oyemy?), a OCTallbHOE TaK XK€, KaK M 110 Topu3oHTani. Hamo 3a-
IaTh HAa4YaJI0 OTCYETa M MacITab 1o BepTukaiu. Y emé BEICOTY IT0JI BBIBOAA, HO 30ECh
Iepeln HaMM BCTa€T MajleHbKasl ScTeThyeckast npobieMa. Y Haileil Ipolenypsl yxe
cemb (!) mapamerpoB. Eciu no6aBuTh €€ Tpu, To Oymer AecsTh, YTO HAXOTUTCS 3a
rpaHbpio Mo6pa U 371a. Pasymeercs, eciid Bbl 3aIJISTHUTE B CIipaBoyHUK 1o MSDN, To
Hain€Te TaM ¥ He TaKoe, HO MBI BCE-TaKM HOJDKHBI CTPEMHUTBCS HE K XYOIIeMY, a K
JIyYIlIEMY Y CBETJIOMY. ,

Yro genate? ITapaMeTpoB cauikoM MHoro. IlapameTpsl epenaBaTh Hano.
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Kom nocmynun kax ecsxuil, K020 U320HsI0Mm U3 Mpameas, HO KOMOPOMY 6cé-
maxu examv-mo Hado © Bynrakos «<Mactep 1 Maprapura»

Y Hac yxXe ecTb IIMPUHA TOJIS U ero JIEBBI BepxHuit yroi. Temeps kK 3ToMy 6orar-
CTBY 10O0ABSIETCST U BBICOTA. BCE BMeCTE MTOJIHOCTBIO M OMHO3HAYHO 3aJaéT IIPIMOY-
rojapHUK. TakuM 06pa3oM, BCE YETBIPE ITapaMeTpa MbI JIETKO OObEANHSAEM B OOUH Ia-
pamerp tumna TRect. B Delphi ecTb Kakoii-T0 XUTpBIi HIOAHC — JIEBas BEPXHSSI TPaHU-
112 B 3TOT MPSIMOYTOJIBHUK BXOIUT, 4 TIpaBasi U HUKHSS HET, HO MBI HA 3TO BHUMAaHUA
obpauiath He 6yneM, Boobie. Ecii MblI CiTydaitHO 3alIporpaMMUpPYeEM MTPaBUIBHO, TO
XOPOLIO, a €CJIX HENPaBWIBHO ¥ OIIMOEMCA Ha OIHY TOYKY, TO HUKTO HE 3AMETUT.

Tenepb o BaxxHOM. C TOPHU30HTAIBIO TTOHATHO. JleBast rpaHuIla HAIIETO NPSIMOY-
TOJIbHUKA 331a€T HauaJlo, B ITUKCEJaxX, OTKya PUCOBATh, IIpaBasi 'paHUIIA — TIE OCTa-
HAaBJIMBAThCS, ONATH X€ B nukcenax. llar oToObpaxeHus 10 TOPU30OHTANU ¥ HAac (UK-
CHPOBaH — POBHO ONMH MUKCEJb, TAK YTO HUKAKuX npobinem HeT. Ilo BepTukamu
CJIOXKHEE — MBI HE MOXEM 3HATh 3apaHee, Kakoe 3HaYeHUE MPUMET QYHKLIUS B KaKOi-
TO KOHKpETHOM Touke. [103ToMy, eclii MBI XOTHM, YTOGH! Halll rpadUK YMECTUIICS B
Hall NIPSIMOYTOJIBHUK, TO BO3MOXHOCTE Y HAC TPU.

TlepBbIil BapuaHT — ONpEAEsITh MacITad 1Mo BEPTUKAJIM UCXOMA U3 TUAaNa30Ha, TO
€CTb — BBICOTBI IIPSIMOYTOJIbHUKA. HO MBI y3Ke paHbIlie pelyIv, 9TO 3TO He HAIIl ITyTh,
MBI OyeM 3a1aBaTh HayaJio OTCUETa U MacIITal.

Bropoii BapuaHT — OTCeKaTh JaHHBIE, BRIXOMSIIUE 33 MTPEIEIIBI IPSIMOYTOIBHUKA,
KaKUM-T1u00 IpPOrpaMMHO—CHUCTEMHBIM CIIOCOOOM. DTO HECIOPTUBHO, SI TaKOMY
YIUTh He OyIy, KHUTa HE O MalTWHHOM rpaduke.

Tperuit BapuaHT — OTCeKaTh HaHHBIE caMUM. Hampaiusaercss npoctas uues —
€CJIA TOYKA B IepecyETe K MaclITaby ¥ K KOMMYECTBY ITUKCEIOB HA CAHTUMETP, BBIXO-
JIAT 3a TIpenesibl, MBI €€ He pucyeM. IIpy BTOpOM pacCMOTPEHUH MBI, OHAKO, 3aMeya-
€M, 4TO ITOJTy4aeM B MOPSIIKE KOMIIEHCAIINH APYTYIO MPOBJIeMy — TOYKU TOJIKHBI OBITh
COEeIVHEHEI MEXTy CO0O0ii, a 3nech y Hac obpasyercsi pa3peiB. Ha camMoMm fene, KoHEU-
HO, HE TaKas 3TO CephE3Has MpobieMa, HO IS Halllel, IoKa e yieGHOolM, mporpaM-
MBI 3TO CHJIBHO YBEJIMUUT U COENIAET TPOMO3IKUM U HEYKITIOXKHM €€ TEKCT.

ITosToMy mpuHMMaeM 3a OKOHYATEIBHBIN BapHaHT 6e3 HoMepa — MPSIMOYTOJIBHUK
BOOOIIE HUYETO HE OTPaHNYMBaeT. BHayase 1o BEpTUKAU Y HAC IepeIaBajoch BCETO
OJHO 3HaYEHUE — Havyayio oTcuéra. Tenepb 3HaueHuUit y Hac nBa — Top u Bottom. Uto-
6b1 10OPY HE MPOMAaAaTh, UCTIONB3YyeM 0062 — MyCTh Ha4yajIo OTCUETA [10 BEPTUKAIM Ha-
XOIIUTCSI POBHO TIOCPEITHE MEXIY STUMH IBYMs TOUKaMH. A OTBETCTBEHHOCTD 3 TO,
4yTO rpadUK BIIUILIETCS B IPSIMOYTOJIBHUK, CIIPABEIIMBO OEPET Ha Ce0S TOT, KTO 3aMaET
Macirad.

Welcome to the real world © To I KHHO KaK0€-TO, TO JI1 HA0GOPOT
Ha 3ToM MBI He OCTAHOBUMCS. YTIaKyeM Hadajo OTCYETa MO TOPU3OHTAIM U Mac-

1mtab o Hel Xe B 3aNKCh, ¥ A00aBUM K HUM HavyaJio OTCUYETa U MacIITad 1o BepTUKa-
Jm. Pasymeercs. mpuaéTcss OObSIBUTH HOBBIH TUII U TIEPEMEHHYIO 3TOTO TUTIA!



type

TScale = packed record

begX
MsmX
beg¥
MsmY
end;

var
SC
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single;
single;
single;
single;

TScale:

3arooBOK Halllei MpoIeayprl M, COOTBETCTBEHHO, €€ BHI30B MPHOOPETAIOT TAKOM

BMIO:

procedure Graphic(

sc.begX:=pi/2;
sc.MsmX:=pi/3;

sc.beg¥:=0;
sc.MsmY:=1;

sc
rect

color
width

TScale;
TRect;
TColor;
integer):

Graphic( sc,Rect (100,150,600,250), clGreen, 3);

ITapameTpsl Iig Y 03HAYaIOT, YTO CHMHYC Halll JOJDKEH PUCOBAThCs KakK €CTh, OT
HyJIs1 — WHaue ObI MBI €70 IIPOCTO He Y3HAIM, 4 MacilTab COOTBETCTBYET OMHOM €AMHM -
1ie MaTeMaTUYECKO B OMHOM CaHTHMETPE SKpaHa, TO ECTh BeCh pa3max cuHyca (-1,+1)
TTOJIKEH YMECTUTHCSI B IBYX CAHTHMETpax 3KpaHa. ITomyTHO ITOCMOTPHUTE HACKOJIBKO
3TO MPaBIOINOAOOHO BBIVISIIUT, B CMBIC/IE HAIIY [[BA CAHTUMETpA IIPMMEHMTEIBHO K
JII060MY IIPOU3BOILHOMY MOHUTOPY U €TI0 pa3pelieHuIo (ITPOM3BOIBHbIA MOHUTOD —
9710 Baml). Y CTOMIIO JIM HANPSATAaThCS M3-3a KaKUX-TO HEOOJBUIMX ITOTPELIHOCTEN B
TOYHOCTH OTOGpaXkeHusA? XOpOoIlo, YTO MbI ¥ HE HATIPSTAIKCh.

Tax BOT OH, IIOYTH OKOHYATEIbHbINA e HUAIbHbINA IPOrPAMMHBI KO — HE XBaTaeT

TOJIBKO OCEM U PAa3METKU:

procedure Graphic(

const
pSm = 30;
var
Xy
xP, yP
xPlast, yPlast

sc
rect

color
width

TScale;
TRect;
TColozx;
integer);

single;
integer;
integer;
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MXpix,MYpix : single;
x0,y0 : integer;
i : integer;

procedure Axis;
begin .
// noka mycras, W3BUHHTE

begin
MXpix:=sc.MsmX / Psm;
MYpix:=sc.MsmY / Psm;

Canvas.Brush.Color:=clWhite;
Canvas.FillRect (Canvas.ClipRect);

// OpAMOYTONBHHMK, HOPOCTO HJIA MHTEpeca
Canvas.Pen.Width:=1;
Canvas.Pen.Style:=psDot;
Canvas.Rectangle (rect) ;

x0:=rect.Left;
y0:=(rect.Top+ ((rect.bottom-rect.Top) div 2))
begY/MYpix) ;

// BH30OB HEHaNMCAHHOM MNPOLEOYPEH, DPHUCYDmEH OCH
Axis;

// a »ro HaumHaercs cam rpadur
Canvas.Pen.Width:=width;
Canvas.Pen.Style:=psSolid;

for i:=1 to (rect.Right - rect.Left) do begin
x:=sc.begX + (i-1)*MXpix;
.y:=8in({x) -~ sc.beg¥;

xP:=Round (x/MXpix) ;
yP:=-Round (y/MYpix) ;

if 1 = 1 then begin
Canvas.Pixels[x0+xP, yO0+yP]:=color;

end else

if 1 >= 2 then begin
Canvas.MoveTo (x0+xPlast, yO+yPlast);
Canvas.LineTo (x0+xP, yO+yP);

end;

_+ Round(sc.

47
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xPlast:=xP;
yPlast:=yP;
end;
end;

Kax Bcerga, reHHalbHOCTA HETOCTATOYHO, HYXKHBI KOMMeHTapuu. Komx Bcé-Taku
HE OKOHYATeNbHbIA. 3a0MHO W11 KOHTPOJIS HApHUCOBAaH TOT CaMbIil MPSIMOYTOJbHUK.
TTocKONBKY V Bac Kakoe-HUKaKoe, HO MaTeMaTHyeckoe 00pa3oBaHUE €CTh, BbI IIpe-
KpPacHO pa3bepéTech, IoYeMy B OMHOM MeCTe MBI Ha MacliTab yMHOXaeM, a B IPyroM
MecTe Ha MacllTab JeanM.

Ionpo6yiite, IPOTECTUPYNTE, MOMbITaliTeCh cioMaTh. CioMaTh MOXHO. CloMaTh
MOXHO BooO1ie Bc€. [logymaiite, KpUTUYHO JIK 3TO, TO YTO BBl CJIOMAETE, B CMBICIIE
HACKOJIbKO 3TO BAXXHO JIJIS BRITTOJIHEHUS IIporpaMMoii cBoeit 3amayu. OmHO Aej10, eciiu
3TOM Mpolienypoii OyneTe MMoJb30BaThCS Bbl, BAllld APY3bsi U POACTBEHHMKU, IPYToe
JIEJI0, €CJIM BBI IMUIIKUTE OOJIBIIYI0, KOMMEPUYECKY OPUEHTHPOBAHHYIO IPOrpaMMy U CO-
6upaeTech e€ MpoaaBaTh, U BCTPOUTD B MPOIABAEMbIii TPOLYKT pPUCOBaHKE ITPahUKOB.
I'paduiku Be3ne HYKHBI.

CoBcem Bcé. DvHML

Yro ocranock caenatsh? HapucoBath ocH, ciesiaTh pa3METKY U IIOANIMCATH 3HAYCHU .
Bcé 310 60orarcTBO MBI €CTECTBEHHO OOPMUM B BHIE MIPOLIEAYPHI, IIPHUYEM ITPOLIEaypa
aTa OYIyT BIOXEHHO# 110 OTHOMIEHMIO K npouenype Graphic, mwist Toro, yTo0sI 110MTY-
YUTb JOCTYII K IMIEpeMEHHbIM 1 KOHCTaHTaM B Helt (Graphic) oObsiBiieHHBIM. S He Jito-
0JII0 BJIOXKEHHEIE MPOLEAYPHI, KaK pa3 M3-3a TOro, U3-3a Yero s e€ ceiyac M npume-
HSI0 — 33 JOCTYII K TIEpEMEHHBIM, He B Helf onucaHHbeIM. Ho mporpaMma Halll 0T4acTu
yyeGHast ¥ pa3MelaTh IMpouenypy Axis Ha ToM Xe ypoBHe, uTo 1 Graphic, mocTaBmwio
OBl Hac Tiepen HeNErkuM BbiOOpoM. My niepenaBath €if COOTBETCTBYIOLIME 3HAUEHUA
(Hanpumep x0,y0) Kak mapameTpsl, YTO JIeTKO, HO rpoMo3axo. Moy caenaTe ux IJo-
OaJIbHBIMM TIEPEMEHHBIMM U1 006€MX MpoLeayp, YTo, MO O0IIeMy MHEHUIO, TUIOXO U
omnacHo. Enié MoxHo o(popMUTB BCE, YTO MBI YK€ HAITpOrpaMMUPOBAJIM U elIE Hampo-
rpaMMUpYyeM B BUIE KJIacca, 3T0 KpacuBoO, 0€30MacHO U U3SIIIHO — HO CKOJIBKO BO3HU!
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TIponomxaem. [TepBoe MOE XenaHue — HEMEIUIEHHO MOAITKUCATEL B HAYaJie KOOPIH-
HaT «0» 11 ocu X 1 «0» wig ocu Y. IToToM S BCIIOMMHAIO, 4YTO HAYaJI0 OTCUETA IT0 00€-
UM OCSIM BOBCE He 00s13aTeJIbHO PaBHO HYJIIO, XOTS OUY€Hb 9acTO UM ObiBaeT. Tak uTo,
BMECTO HYJIEH, IMUIIEM B COOTBETCTBYIOIIMX MecTax sc.begX m sc.begY, TouHee, mx
CHMBOJIBHOE COOTBETCTBHE.

Teneps HaI0O HEMHOTO 3aAYMAaThCs, & YTO MbI COOCTBEHHO MporpaMmupyeM. Eciu
MBI TIMILEM 3TY MIPOTrpaMMy TOJBKO JUIS CAAYH IIPETIOAABATENIO U MTOCIEAYIOIEMY BbI-
6pocy Ha MOMOIKY, IMOAX0A OOUH, CaMU ITOHUMAETe KaKo, LIEpEMOHUTHCS HEUYETo.
Ecu MBI innIeM yHUBepcambHYyTo mpotenypy it Excel wmu Mathlab, To Tpe6oBanus
3aMETHO BO3pacTaloT. PaccMOTpUM BapuaHT ITPOMEXKYTOUHBIN — BBl Ha paboTe U NPO-
rpaMMUpYyeTe TOANPOTpaMMY [UISI KOHKPETHOTO TPOEKTa CpeaHeit BaxkHOCTH. Kimm,
KaK BapHaHT, BBl IIpOrpaMMHUpyeTe 3TO Wi ce6s1 caMoro, Takas cTpaHHas (haHTasus.
B aTOM Cityuae, Kak MUHMMYM, TIOBTOPSIIO — KAK MUHUMYM, XENATEIbHO OYEHb XOPO-
IO CHeNIaTh TO, YTO BaM HaIO0 WIU TO, YTO OT BaC TPEOYIOT, ¥ elI€ HEMHOTO OOJIBIIE.
Bojpiie — MOTOMy, 4TO M03XE HEU30EKHO MOSBATCS HOBBIE ITOXENaHNSA, OT HAYaJIb-
HHKAa WIK Balllid COOCTBEHHEIE, U JIYIIIE 3aPAHEE 3aJI0XKUTRCA Ha HUX, a TO U peallu30-
BaTh UX C CAMOTO Hayasia. A TOYeMy CIENaTh HafO TOJIBKO HEMHOTO — IOTOMY, UTO
€CJIU BBI cpa3y OylneTe MacTEpUTh YTO-TO Ha MOPSIOK O0JbIlIe 3aNaHHOTO, TO 3TO Oy-
JIET, KOHEYHO, XOPOIIIO JUIST 3TOTO KOHKPETHOTO npoekTta. Ho rnpoekToB Maio He ObIBa-
€T, BaM HEU30eXKHO 32 9TO BpeMsI BpyyaT eLIE YTO-TO ISl pa3paboTKi, 1 elIE U eiE...
A BBI BCE eIIE TaM...

Y nac mym ne Mas3oneii, ne 3anexcuscs © CoBeTCKUI aHEKIOT.

Kaxkoit u3 sToro BeiBon? IToBTopuM opMyupoBKy 3aaayu U pacuiupum e€. Haia
3amaya — oTobpasuTh GyHKIHIO Sin(X), ¢ 3aHaHAeM Havajia OTcuéTa ¥ MacinTabos. ITo
ocu Y dusndyeckue 3HaueHUs Hamlel QyHKIMYW HE MMPEBHIAIOT €IUHUIIE 110 a6Co-
JIIOTHOM BenuuuHe. Beg, YTo HaM Hamo, 3TO MOAIHCATh 3HAYEHMSA «1», «-1» U «0»,
TIpEABApUTEILHO ONpENenB, Ie OHU, COOCTBEHHO, HaxXomsaTcsl Ha 3kpaHe. Hemoxo
65010 GBI ¥ ITONITHMCATL 3HAUCHUE B Hauajle KOOpAWHAT, TeM GoJjiee, 4TO OHO HaM yXe
3a0aHO, CYUTATD ero He Hano. Emié pa3 — Havajio KoOOparuHAT He 06s3aHO0 COBHAATE C
HyJnEM. IToro uMeeM TpH YUCIIa Y€PE3 PaBHBIE MHTEPBAIHI U OIHO YKCJIO, YTO HA3bI-
BaeTcs, c60Ky. MHe KaxkeTcs, IIPOIIE U €CTECTBEHHEE HAPHCOBATh UX PYKaMU, KaXIoe
OTHENHHO, a He B IUKIIE.

IToueMy g Tak OAPOOHO OCTAHABIMBAIOCH HA TaKOH ¢ BUAY epyHue? IToToMy 4To
9TO TUITUYHBIA BBIOOP, KOTOPHINM MPUXOAMTCS NEJIATh IMPOTPAMMUCTY €XEIHEBHO U
nmaxe gamie. Craenath GBICTPO M HANEXHO, a IIOTOM PacIIMPATh PYHKITMOHATBHOCTE U
nepenensiBaTh. My cpasy nperycMOTpETh BCe BO3MOXKHBIE HEMPUATHOCTH, HO TOTIA
HeHaIEXHOo U He ycrieeM. CaMo cob0il, HUKTO He OTMEHSUI BADUAHT «CIEJATh GBICTPO
1 TUIOXO».

B nopsinke KOMIeHCAITNH, U H3SIIECTBA IIPOrPaMMHOr0 KOIa, 1o ocu X HapHUCy-
€M pa3MeTKy B LIUKJIe, IO TeX I0op, IToKa OyIeT XBaTtaTh ocH abcuucc. Y He mpocTo pas-
METHM, a C TIEPUOMIOM Tt/2, ¥ COOTBETCTBEHHO moarnuieM — 1/2m, i, 3/2m/2, 2n. s
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TOr0, YTOOBI JIy4Ille PACCMOTPETh PE3YJIbTAT, 3adaiiM BOT TaKMe IapaMeTphl 0To0pa-
KEHUS:

sc.begX:=pi/2;
sc.MsmX:=pi/6;
sc.begY:=0;

sc.MsmY:=0.33;

Bor oHa, Hamra rpoiienypa Axis, HEMHOTO 'poMo3Kasi, Ho 3aTo paboraer. Kaxercs
paboTaer.

procedure Axis;

const
dx = 20;
dy = 5;

var
whX, why : integer;
pinadva : integer;
stroka : string;
i : integer;

begin

// ocu

Canvas.Pen.Style:=psSolid;
Canvas.Pen.Width:=1;

x0:=rect.Left;
y0:=(rect.Top+ ((rect.bottom~rect.Top) div 2)) + Round(sc.begY/
MYpix) ;

Canvas.MoveTo (x0, yO0);
Canvas.LineTo (x0+rect.Right, y0):

Canvas.MoveTo (rect.Left, rect.Top):
Canvas.LineTo (rect.Left, rect.Bottom);

// pasMeTka IO BepTUKAJIM
Canvas.TextOut ( x0-dx,y0-dy, FloatToStrF (sc.begy,
ffGeneral, 3,1));

whY:=y0-Round ( (0-sc.BegY¥) /MYpix) ;
Canvas.TextOut (x0-dx,whY-dy, FloatToStrF (0, ffGeneral, 3,1));
Canvas.MoveTo (x0-5, whY); Canvas.LineTo (x0+5, whY);

whY:=y0-Round( (1-sc.BegY) /MYpix) ;
Canvas.TextOut (x0-dx,whY¥-dy, FloatToStrF (1, ffGeneral, 3,1)):
Canvas.MoveTo (x0-5, whY); Canvas.LineTo (x0+5, whY);
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whY:=y0-Round ( (-1-sc.Beg¥) /MYpix) ;
Canvas.TextOut (x0-dx,whY-dy, FloatToStrF (-1, ffGeneral,3,1));
Canvas.MoveTo (x0-5, whY); Canvas.LineTo(x0+5, whY);

// pasmeTka No TOPU3OHTAJIMU
pinadva:=Round( sc.begX/(pi/2));

Canvas.Font.Name:='Symbol’;
Canvas.Font.Size:=14;

repeat
whX:=x0 + Round((-sc.begX+pinadva*pi/2)/MXpix) ;
Canvas.MoveTo ( whX, y0-5);
Canvas.LineTo( whX, y0+5);

if (pinadva mod 2) = 0 then begin
if pinadva = 0 then stroka:=’0’ else
if pinadva = 2 then stroka:=#112
else stroka:=IntToStr (pinadva div 2) + #112;
end _
else begin
if pinadva = 1
then stroka:=#112’/2’
else stroka:=IntToStr (pinadva) + ‘/2'#112;
end;
Canvas.TextOut ( whX-5, y0+5, stroka);
pinadva:=pinadva + 1;
until (whX >= x0 + rect.Right);
end;

A BOT Tax BHITJIIAUT Pe3yJITAT BHITIONIHEHUS MPOLEIYPHI, C KDUBOU, OCSIMH, pa3-
METKOM, TTOAMUCAMHU U IIPIMOYTOJTEBHUKOM.

MOXHO JI¥ YAYYIIUTh 3Ty npouemaypy? MoxHo, KoHeuHo. CaMoe O4eBUIHOE —
CIeJaTh e€ NeCTBUTENILHO YHUBEPCATBHOM. B mepByio ouepenp 5T0 KacaeTcs pa3MeT-
Ku 110 ocu opauHat (ocu Y). Jlaxe mipy TOM, YTO MBI ITOOIMUCATTU HE HEM BCero Tpu
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3HAYeHMSsI, TMPOrpaMMHBIM KON SIBHO BBITJISIAMT MOHOTOHHBIM, OJHOOODa3HBIM U C
OpocaroIMHUCS B IJ1a3a MOBTOPEHUSAMU. VX HaJ0 OpraHu30BaTh B LIMKJI WJIM BBIHECTU
B OTOEJBHYIO Iponeaypy. HeKoTophIx CMyHIAIOT BEIpakeHus Thna ,/2#112. Mens ca-
MOT0 OHM IO CHX IIOp CMYIIIAIOT, KaK HX CTPaHHO, HO IIPUBHIK. UTO BaxkkHee, oOpaTuTe
BHUMAaHHUE — IPY PUCOBAHUU rpaduKa Mbl IBMKEMCS IO TEOMETPUYECKUM KOOPIU-
HaTaM, C II1aroM eIWHWIIA, M PACCYMTHIBAEM 11 HUX COOTBETCTBYIOILIUE (DU3MUECKUe
KoopauHathl. IIpy HaHECEHMH pa3sMEeTKH MBI IiepedrpaeM (pusnyecKue, ¢ arom /2
1 pacCYMTHIBAEM LIS HUX TeoMeTpuuecKue. ECTb i B 9TOM KaKOR-TO CKPBITHIM CMBICTT
U SIBIISIETCSI JIM 3TO YHUBEPCAIbHBIM MPUHITUIIOM?

Teneps elié pas MogyMaeM O TOM, 0 YEM MBI YK€ MHOTO pa3 TyMaJid. 3aueM MBI 3TO
muueM? g koro Mel 310 niuiieMm? Eciau Tonbko mis cebsi, To, Wi Hadana, CORAET u
tak. Ecam mwig apyrux, To J060# MOJIb30BaTeh HEMEMIEHHO 3aXO4YeT HapHCOBAaTh
BMECTO CHMHYyCa KOCHHYC, @ TO U TAHTE€HC — TaHI€HC PUCOBaTh TPYyOHEE, I1OBEPBTE.
Ecnu MbI rutieM i ce0s1, TO MOXEM BJIE3Th B UCXOIHBIA TEKCT U PYKaMU IIOMEHATh
CHUHYC Ha KOCHHYC, XOT$SI HaM JOJIKHO ObITh O4EHB CTHIIHO — KaKOM U3 Hac HOCJe 3TO-
ro nporpaMmuct? Eciu MBI TALIEM IUIST af€KBATHOTO MOJIb30BATES, 00 3TOM U peuu
OBITH HE MOXET. AICKBaTHBI M10JIb30BATENb — TAKOM 3aKa34uK, KOTOPHIN 3HAET, Yero
OH XOYET OT ITPOrpaMMbl, MOXET 3TO OOBSICHUTD C/IOBAMU, HE ITpuberas K XecTaM pyK,
U TIOHUMAET, Ilie KOHYAeTCs er0 KOMIETEHLIMS.

// Paccka3 06 AOekeamHom nosib3osamerie

naBHbI BbIBOA U3 MOErO OnbiTa COCTOUT B TOM, UTO afieKBaTHbIA NONb3oBaTenb BOBCe
He 0653aH BbIMAAETb C MEPBOro B3MAAa KaK afleKBaTHbIV Nonb3oeaTesib. O6paTHoe, camo
coboit, Toxke BepHO. OgHaxab! Mbl HaNMcanu nporpammy. 3akasuvku 6binv ns Mneceuka, Ho
3TO He TO, YTO Bbl MOAYManu, €CNi1, KOHEYHO Bbl BOOGLLE YTO-TO nogymanu. Hukakoro ot-
HOLWEHNA K OAHOUMEHHOMY KOCMOAPOMY OHU He MMeNK, NPOCTO MX KOHTOPa Haxoaunach 8
3TOM CaMOM Fopofie, a OHU BbiNV NIV CAMOro YTO HY Ha eCcTb MUPHOro Tpyaa. Ho B Aylue
POMAHTUKW, TO €CTb UM HPaBUJIOCb MPOrpaMmupoBaThb. NporpammnpoBsanm oHu Ha beitcu-
Ke, MaKCMaJsibHbI pasmep NPorpaMmbl — NATHaALATb CTPOK, HO MM 3TO HPaBUOCD.

Moatomy, uyBcTBya ceba B rybuHe Oywn HaCTOAWMMM NPOrPaMMUCTaMu, 1 MoyumB
OT HAaC 3aKa3aHHYI0 MPOrpammy, OHV BO YTOObI TO HY CTaNIO 3aXOTENN MONYUUTb U eé UC-
XOAHbIN TeKCT. HamM 3TOro Kateropuuecky He XoTenoch, MOTOMY UTO Cllydau pasHble bbiBa-
10T, ¥ HUKOTAA HUKOTO [o6Bpa OT Nepegaun MCXOAHBIX KOLOB HUM pasy He 6bino. Mnu ykpaayT,
YTO He CTPALLIHO, MOTOMY YTO BCE paBHO BOPOBaHHbBIM MCXO4HbIM TEKCTOM HUKTO eLlé BoC-
nonb3oBaTbCA He cymen. Minu, 4To Xy»ke, BHECYT M3MEHEeHWA, CKOMMWUNPYIOT, Nony4YaT Npo-
6nembl, 06r10MalOTCA Y NPeabABAT NPETEH3UY 3a MIOXYI0 paboTy. HaMm xe 1 npeabAasAr.

Mbl He paBanu. OHu Tpebosanu. Mpaayc noebiwancs. Hayanu opatb. 1 npucnywancs.
Opanu BcAKoe, HO peub Wa 1 o dainax, KoTopblie NUILET Halla nporpamma. MNoHaTue
«daiin» 3aKasumkam 6bl0 3HAKOMO 1 flaxke BOCMPUHUMANOCh COBEPLUEHHO NPABUIIBHO.
Mannbi nx Nnporpammbl, Ha beiicuke, Boirnagenu Kak Tekct. Qaiinbl faHHbIX, KOTOPbie OHU
ynTany v NUcanu — fAa, OHWM YuTany 1 nNucanu dannsll — NpU NPOCMOTPE NoKasbiBanu
uncna, OHW NUCaNM 1 YnTanmn TekcTosble dainbl. Ho Korga oHn cMoTpenu BHYTpb $aiinos,
3anncaHHbIX Halelk NPOrpamMmmoN, TO BUAENN TamM «MOPAOYKM», HUKaKkon MUCTUKN — No-
cmoTpuTe N1t060i BUHAPHBINA, He TEKCTOBbIN daitn — Tam 06A3aTeNbHO eCTb MOPAOYKM.



Coscem 6cé. Qunuw

C 3TOro MOMEHTa Al OHSAN, YTO HUKaKOIN OMacHOCTM B OTAA4E UCXOAHbIX TEKCTOB HE MO-
XKeT 6biTb, NOWEN U pacriedaTan 8cé. 3aKasuuky, YBUAEB NPUMEPHO ABECTU CTPAHUL| TeK-
CTa, Nporpamma 6bina He oyeHb 6ONbLUAsn, BEXNUBO CKasanun «cnacubo, HaMm yxe U He
Hafo», TeM cambiM rokasas ceba AgexksaTtHbiMu MNonb3oBatensmu. BaumoBbirogHoe co-
TPYAHUYECTBO NPOAOIIKANOCh U Aanblie KO BCeobliemy B3avMOyJOBNETBOPEHUIO.

// KoHey pacckasza 06 AdeksamHom [llose3osamere

Bo3MmoxHo, crouT Bcé-Taku oopMHUTE BCE 3T0 60raTtcTBO B Bue Kiacca? [a, Ho
TOJIBKO €CJI MBI cOOMpaeMCcsl MCIOJIb30BaTh 3alpOrpaMMHPOBAHHOE HaMU JOJITO U
BcephbEs. MuTepdeiic knacca, B HIEPBOM MPUOIMIKEHNH, IIPEIJIaraeTcsl TAKUM, Jopado-
TaliTe HAMWIBHUKOM, €CJTH XOTUTE.

unit UsGrGraphic; // 01.12.2014
// 03.12.2014

interface
uses
Types, Graphics;

type
TScale = packed record
begX : single;
MsmX : single;
beg¥ : single;
MsmY : single;
end;
type
TLegend = packed record
/17
end;
type
TGoodFunction = function/( X : single) : single;
type
TGrGraphic = class
private
public

property Func
property sc
property rect
property color :
property width :

TGoodFunction read fFunc write fFunc;
TScale read fSc write £fSc;

TRect read fRect write fRect;

TColor read fColor write fColor;
integer read fWidth write fWidth;
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property axisOn : boolean read fAxisOn write fAxisOn;
property legend : TLegend read fLegend write fLegend;

constructor Create( wCanvas : TCanvas);
destructor Destroy; override;
procedure Draw;

private
// uTo-TO
end;

ECTb N Xun3Hb nocne puHuwa?

Yto manpme? Hanpiiie MHOTO yero. briBaeT euié u sorapudmMuyeckuii maciurad.
OOGBIYHO OH MPUMEHSIETCS TOrOa, KOTZa KpUBask MEHSETCS 110 BEPTHMKaIXM HaCTOJIBKO
CTPEMUTENIBHO, YTO B JITHEHHOM MacuiTabe yCienuTh 3a Heil CTaHOBUTCS HEBO3MOX-
Ho. B aTOM ciiyyae 1o ocu Y oro6paxaercst He camMa KpuBasi, a e€ jorapucdm. O6patute
BHHMaHUe, JorapudMuyecKuii MacuTad G5IBaeT TOJIBKO 110 BEPTUKAJH, 10 TOPU30H-
TaJi OH Bcerna JuHelHsi. [Touemy? HaBepHo moToMy. uTo OBE JorapuMUUECKUX
OCH HE CMOT ObI BMECTUTB IaKe CaMblii KCTIOPUEHHBII pasym

IMTosicHs110 Ha MpyMepe. Y Hac eCTh KpHMBasi, IPUHUMAIOLIAs 3HaYeHUSI B IIECTH TOY-
Kax cooTBeTcTBeHHO 1, 50, 20, 1000, 10000, 3000, HeBaxxHO 4ero, IMyCTh VISl ONpee-
JIECHHOCTH IOJNOSAIIMX ASTIOB HA KBaApaTHHII KWJIOMETP Jieca, COKPAIICHHO AIKIL.
Ecnu mMbi 3amaguM Maciutab 10 1nkin/cM, To TOJDKHBI OyIeM HapuCcOBaTh TaKKE, B CaH-
TUMeTpax, 3HayeHus — 0.1, 5, 2, 100, 1000, 300 HanomuHalo, YT0 OTMH CAHTUMETP MbI
npupaBHsid K 30 mukcensaM. 3amaya SIBHO HEBBIIIOJHMMA, TIEPBOE, BTOPOE U TPEThE
3HAYEHUST MBI XOTb KaK-TO HAPUCYEM, a CICAYIOLIME YIIYT 32 TOPU3OHT.

Bort yTO Y Hac noTy4uTCs:

40+

30+

204+

10+

e
e
@
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TMoiném npyruM myrém Moxuo 3amats Maciutab 1000 noki/cM. 3HaYeHUS IS OT-
pucoBku 6ymyt Takumu — 0.001, 0.05, 0.02, 1, 10, 3. Pe3ynsrat BCE paBHO HEXOPOLL.
IlsTast Touka He BIHCATAch B TMATIa30H U OCTAIach Heu3BeCTHOU. I1epBrie Tpy TOUKH
MPEXPACHO BUIHO, OHU B IHMAara3oH ronanu. Ho BOT TOIbKO Yy HAaC BO BTOPOIl TOUKE
VIMEETCSI APKO BHIPAXEHHBIN JOKATBHBIN MaKCUMYM, a Ha rpaduKe ero MOXHO YBU-
JIETh TOJIBKO IIPH YCJIOBHH, €CJIM 3apaHee 3HaTh, Ilie UCKaTh. YTo nenats? YKpYIHUTH
Macmta6? Torma He yBUAMM IocjenHue Touku., CrenaTe Macmtab momesnbye, yTob
MaTepuaan30Bajach naTas Touka? Torma nepsbie TPU CONBIOTCS B IIPAMYIO.

5000 —+
4000 +
3000 +
2000 =+

1000 +

JI1s1 TaKMX CIyJaeB YMHBIE JIIOAK IPUIYMaITy JloraprubMudecKuit Macitat. CMbICT
€0 B TOM, 4TO 110 0CH X OTKJIAJBLIBAIOTCS HE 3HAYEHUS KPUBBIX B OITpEeeJICHHOM Mac-
mTabe, a 3HAYeHU uX torapudMoB, ToXe B MaciiTabe, caMo coboit. XoTs B MaTeMa-
THKE 110 YMOTYAHUIO YIIOTPeOIAIoTCs JoraprMbl HaTypalIbHbIE, B PEATbHOMN XU3HA
MOJIB3YIOTCH UCKITIOYUTEIbHO HECATHIHBIMU Jorapudmamu. Takum obpas3om, jora-
pUGMEBI HAIIKMX 3HAYEHWH 6ynyT paBHEI cootBeTcTBeHHO 0, 1.7, 1.3, 3, 4, 3.47. Oro-
OpasuTh 3TO He NPEICTABISIET HUKAKKX 3aTPYAHEHMA.

YCIoXHSAET peaanu3ayuio To, YTO 110 OCH OPAMHAT MPY 3TOM IMPUHATO OTKJIAAbIBATh
He 3HaYeHUs JiorapuMOB, a HCXOIHBIE 3HAYEHUS JaHHBIX, TO €ECTb — UX 3HAYEHUS 10
sorapudMupoBanus. MHutepBai ot norapudma Hyisa 0o jorapudma AecaTh Ha3bIBaeT-
cq TIepBOM JeKanoii, ot JorapudMa JeCSITH 0 Jorapudma cTa — BTOPOW IeKanoi u
TaK manee. Jlexampl OTOENSAIOTCA APYT OT ApYra TOPU3OHTAILHBIMYU JIMHUAMHA — 3TO
TIPOCTO, PACCTOSTHUS MO BEPTUKAIM MEXIy HUMHU opuHakoBble. CloxHee TO, 4TO
KpaifHe XeJaTeJIbHO 0TOOpaXaTh U 3HAYCHUS BCEX TPOMEXYTOUHBIX 3HAUCHUS MEXKITY
JIMHUSIMU JIEKAN.

IlepBas nexaga HaUMHAETCS C SAUHULIBI, KOHYAETCS B NECITH (VJIM TaM HAYUHAETCS
BTOpas HeKala, HEBaXHO, y HAac TYT HE MaTeMaTUYECKWI aHalIu3, Y Hac peajbHas
*ku3Hb. To ecTh, HAJI0 HAPUCOBATH JIMHUH JUIS 3HaueHuit 2,3,4 u Ta gajee. Bo BTOpoii
ekaje TakuMu 3HadeHuamu oynyt 20,30,40... ITeyanb B TOM, UTO PACCTOSIHUSI MEXIY
STUMM JIMHUSIMH COBCEM He 6ymyT onHakoBbIMU. [logymaiiTe mouemy.

A terephb o0 n1aBHOM! O INIaBHOM ITPUMEHHUTENIBHO K JIOTapu(pMIUIECKOMY MacLITa-
0y, caMo coboii. B norapndpmuueckoMm Macmtabe HeJIb3s 0OTOOPAXKXAaTh OTPULATEIIBHbIE
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3HaYEHMS, Hy Helb3dg M BcE! UTto e xyxe, B Jorapu¢pMUIecCKOM MacuITade Heb3s
0oT06pa3uTh daxe Takoe 6e300MIHOE YUCIO KakK HOJb. JlorapuMuyecKyio pa3smeTKy
MOXET Ha4MHaTh, K IpUMepy, co 3HauenuH, 0.000001, 3To moxainyiicta. A ¢ Hyssl —
HHKAaK.

100000

10000 ~

1000 ~

T

0+

10 -+

Temeps OIATh O IJIABHOM. B peabHOIM XU3HH, Ha CyIIECTBOBAaHHUE KOTOPOH 51 BaM
HEOJHOKPAaTHO HaMeKasl, aHAIUTHYECKUE PYHKIMM, WM, NTPOLIe rOBOPs, GYHKUUK
3a[aHHbIE B BUJIE XOTh KaKMX YTOIHO (opMyI1, pUCYIOT KpaiiHe pesiko, €CJIU Bbl HE pa3-
paboruuk MathLab. 1 pucoBaTh MX OTHOCHTEILHO IIPOCTO, JaXe €CIM OHYU He aHaJM-
TUYECKUE U JaXe €CJId OHM He MOIyT ObITh 3aJaHbl B Buae ¢opmyn. Hy uto camoe
cTpaiiHoe ecTh B MateMaTuke? OyHkums Jupuxie?

Crpaska:

Dyuryus dupuxné — Qynxyus, npunumarowas 3navenue 1, ecau apeymenm
ecmb PayUoHAAbHOe HUCA0, U 3HaueHue 0, ecau apeymeHm ecmov UPPAUUOHAALHOE
yucno.

MOXHO I HaprCcOBaTh €€ rpaduk? — CrpoCHUI 51 ¥ MaTeMaTuka. M mateMaTuk 3a-
KOBBIPSII B HOCY, a IIOTOM HauaJl TUXO KayaTh B BO3AyXe OOTMHKaMu. A MporpaMmu-
CTY — pa3 IIoHyTh. M, BeipaXasich BYJIbrapHoO, «Kak JiBa Gaitta nepecnarb». Hapu-
cyiire.

OnHaKO, XBaTUT O MaJICHBKUX PafOCTSIX KU3HHU, I0Pa BCIIOMHUTD O CJIOXHOCTSIX.
IToueMy OTHOCHUTEJIBHO JIETKO ¥ IPOCTO PHUCOBaTh MaTeMaTuyeckue pynximu? Iloto-
MY YTO PHCOBaTh MX JIETKO IO CPaBHEHMIO ¢ QYHKUMAMY, 3alaHHBIMH TabJIMYHO, TO
€CTb, K TIPMMEPY, B BU/IE IBYX MAaCCHBOB II1aBalOIIMX YKCEJI ONMHAKOBOM JUTMHEL B o1~
HOM MacCHUBE y HAC 3HaUeHUsI apTyMEHTOB, B IPYTOM MacCHUBE 3HAUE€HUsT PYHKIIMU OT
Hux. [OBOpUTH 0 (DYHKIIMK B 3TOM Clly4ae MOKHO TOJIHKO B CAMOM OOILieM MaTeMaTH-
YEeCKOM CMBICJIE, ITIOTOMY YTO HUKAKOr0 aHAJIMTUYECKOTO, B BUIE (DOPMYIBL, BhIpaxe-
Hus 1)1 He€ HeT. bonee Toro, 31a GyHKIIMA He ONpenesieHa ULl BCEX NEHCTBUTENbHBIX
ypces (OHHU Xe IutaBaioinue). Hamo y€Tko moHUMaTh, YTO B IPOMEXYTKaX MEXITY 3a-
MAHHBIMH 3HAYEHMSIMM TIEPBOTO MacCHBa 3TON (YHKUMU IPOCTO HET, MBI MOXET
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MPEATOJIAraTh TaM JIIoOble BETUYMHBL. A 0TKyIa 3T0 BCE 6epérca? S crpamysaio o Ha-
LINX ABYX BXOMHBIX MaCCHBaX.

O6519HO pucyIoTCs Ha rpadvKe TaHHbIE, TOCTYIIUBIIKE U3 XW3HU, TOBOPS HHAYE C
KaKO-TO YCTPONCTBA CHATHS OTCUETOB, HAIIPUMEDP YIMYHOTO TEPMOMETPA 33 OKHOM.
Kaxnpiii 1eHb MBI Ha HETO CMOTPHUM M CHUMAaeM NaHHBIE, TO €CTh 3aIIMCHIBAEM UX B
TETPAAKY B IBa CTOJIOMKA, B OIUH ATy, BO BTOPOI rpamychl. Kak U3BECTHO, B MOJIONO-
ctu Mocud Ixyransuiu, 6oee u3BeCTHLIN Kak CTamuH, paboTan HabmonaTeieM B
Tudnucckoit o6cepBaropuu. B ero 06513aHHOCTH KaK pa3 ¥ BXOIUJIO CHSATHE OTCUETOB
C METEOPOJIOTHYECKUX MpUOopoB. HecMoTps Ha dierMaTidecKuii xapakrep OyayIero
CranuHa, 3TO YHBUIOE 3aHATHE €My OBICTPO HANOEJIO M OH PELIWT 3aHATHCSI YeM-
HUOYAb ApyruM.. YToOBI MOMOOHEIE CIyYau He MOBTOPSUIMCH, IPOIEMYPY 3Ty HaBHO
ABTOMATU3UPOBAJIH.

B nyurmiem ciydae, JaTIMK BHIIAET MaHHbBIE ¢ GUKCUPOBAHHBIM ILIATOM IO OCH a6-
cuuce, To ecth 1o X. Yaire oH BHIAAET JaHHBIE C TIPOM3BOJIBHBIM, OJTyKIAIOMIUM IIa-
rom. Vnu He Beimaér BooGIe. Ho o rpycTHOM Mo3xe.

YTto KacaeTcst pa3MeTKH 1o ocu abciucce (ocu X), TO OHa BCETa NOXKHA ObITh DUK-
CHUPOBAHHOIA, TO €CTh C TOCTOSTHHBIM, 33IaHHBIM CHAPYKH HIATOM, a He C TEM IIIaBalo-
WM, TIEPEMEHHBIM, KOTOPHII UMEIOT NaHHbIe. Pazymeercs, mo ocu Y miar Toxe GUK-
CHUPOBAaHHBI, HO 3TO JODKHO OBITH U TaK IOHSITHO.

A tenepb 06 0To0paXkeHUH Ha rpaduKe NaHHBIX, 3apaHee He M3BECTHHIX. To ecTh He
M3BECTHBIX Nepel 0TOOpaXXEHUEM, a ITOCTYNAalOLIUX IOCTENIEHHO. TaM BCcE To Xe ca-
MOE€, TOJIBKO XyXe€.

— Kak wacmo evt yucmuau y He2o 6omunxu ?
— Hnoeoa wacmo, unozoa pedxo, uHo20a 6oobue He wucmua!
© Kuno «HoBble NPUKITIOUEHNS HEYTIOBUMBIX»

OTOT AMAJTIOT B TOYHOCTH OTPaXaeT MPOLECC MOCTYIUIEHNS TaHHBIX Ha 0TOOpaxe-
HHE B pEAJIbHOM BPEMEHU — TIOCTYMAIOT IaHHbIE, UHOTA YacTO, MHOTIA PEKO, MHO-
ra BOOOIIE HE MOCTYIAIOT.

Emé o peanpHo# xusHu. Kak g ckasaji, B JIy4lieM ciiydae JaHHBIE ITOCTYTIAIOT C
paBHOMEpPHEBIM mIaroM. Ho, 1axe B caMOM JIYYIIIEM CITydae, ITOYTH HaBEpHSKA OT Bac
notpedyercst 0TOOpaXaTh JaHHBIE C, PA3YMEETCS. TOXE PABHOMEPHEIM IIarOM, HO Ipy-
TYIM, HE COBITAJAIOIIUM C UCXOAHBIM, ITOIXOAUTD B TAKOM CiIy4ae K 3a1a4e (opMaIbHO
He Hano. DopMayibHO — MMeeTcsl B BULY TIOIXON « 9Mo cdeadn, U KaKue eué mozym
6bimb gonpocei ». Bornpocs! 6ynyT. To, 4TO BH clenaiu, 3To Xopoio. Ho HauanpHUK-
10 X0Te npyroro! OH XoTes He (POPMATHPHOTO UCTIONHEHU MpuKa3a. OH XOTel, YTOOb
BBI CAEJIAJIA TO, YTO OH ITPH 3TOM ITOApa3yMeBal, UMeEJI B BUIY, O YEM OH MEUTAal, a CO-
BCEM He TO, UTO OH ITpou3HEC BCTyX. Korma BaM [aioT 3amaHue, 06 3TOM SIBHO He TOBO-
pAT, TIOTOMY UTO HAYJTbHUK YBEPEH, YTO BHI aEKBATHBII YEJIOBEK ¥ IIPU STOM HaXe
MPOTPAMMHUCT. A KOTZIa BbI IPUHOCUTE HAYAJIbHUKY PE3YJIbTAaT U TaM UMEHHO TO, CJIO-
BO B CJIOBO, YTO OH BaM U CKa3aJl, TO HAYQJIbHUK OTOPYaeTcs.
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BepHéMcs K HallleMy 3aiaHMIO, TIYCTh Y Hac GyJeT TeMIiepaTypa 3a OKHoM. CHuMa-
eTCsl OHA C IIarOM, K IPUMEPY B omuH Yac. Ecnu aHHBIe CHUMAIOTCS C HHTEPBAJIOM B
OIIMH Yac, TO, BO3MOXHO, OHH CHUMAIOTCS BPYYHYIO. B 3TOM cliyyae MHTePBaJlbl MEX-~
Iy CHATUAMM OYAYT HEU30EXHO IUTaBaTh — 55 MMHYT, 1 yac 3 MUHYTEL. MBI HCXOOUM
U3 TIIPEATIONOXEHMS, UTO Y HAC MAeaNbHO YECTHBIN CHUMATEb OTCYETOB, IIOTOMY YTO Y
pEaNbHOTO B TeTpagke BcE OymeT uaeaibHO, BCe OTCYETHI"pPOBHO 4Yepe3 60 MUHYT.
K snekTpoHHOMY CHUMATENIO OTCUYETOB 3TO 3aMeYaHue ToxXe oTHocuTea. KTo ero 3Ha-
€T, KOIZIa OH 3aMepHJI TEMIIEpATypy, HO B (paiiie Bc€ OyneT xopoiiio. Ho Ml cefiuac He
0 Mopasu, Mbl 06 0TOGpaKeHUU Ha TpaduKe.

OxoHyatensHO chopMynMpyeM 3a1ayy, Ha CMECH IIPOrpaMMUCTCKOTO SI3bIKa ¢ Ma-
tematnyeckiM. Ectb MaccuB X U MaccuB Y IUIaBaloIux uucel. B maccuse Y y Hac
MOXeT OBITh BCE YTO YTOAHO, 3TO IIOHSITHO U HEMHTEpPeCHO. B MaccuBe X comepxarcs
BO3pacTaoiliye 3Ha4YeHHUsi, OHYU MOTYT ObITh C (DMKCHPOBAHHBIM IpUpalieHuemM (iia-
T'OM) WM ¢ mepeMeHHbIM,. Ciydait, Koraa JaHHbIe TI0 TOPU30HTAILHOMN OCH ITOBTOPSI-
I0TCST Wi Jaxe yObIBAIOT, TOXE BIIOKHE BO3MOXEH, HO OoTBjieKarsesi He Oynem. Hamia
3amaya — 0ToOpa3sUTh JaHHBIE U3 MACCHBOB Ha Ipaduke ¢ (PUKCUPOBAHHBIM HIATOM,
KOTOpBI# (111ar) He 00513aH COBIAfaTh ¢ CYHIECTBYIONIMM IIIAaTOM 110 X, IaXe €CJIH 3TOT
1rar GuKcupoBaH.

To, uem MbI ceifyac GyaeM 3aHMMATHCSI, IO HAYYHOMY AOJDKHO HAa3bIBAThCS MHTEP-
MOJISILYSI, SKCTPAnOJIALMS U amIpOKCHMALMS M, BO3MOXHO, el Kak-To. «Ilomk-
HO» — MIOTOMY YTO BCE 9TH IIPEKPACHBIE METOMIEI HE BITOJIHE YIOOHBI M HE BIIOJIHE IIPH-
MEHUMBI B peaIbHBIX KOMITBIOTEPHBIX 3a1a4ax. Eciu Bac HHTEpECyeT TeopHs, TO PeKo-
MEHJIYIO BOT 3Ty KHUTY, TOUHee, epBhIe €€ TJIaBhI:

A.Ilonoexo, I1. Bymycoe « Hnmepnoasyus. Memoos: u komnvromepHble mexHono-
euu ux peaausayuu» bBXB-Ilemepbype, 2004

TobpKO TIEpPBBIE IM1aBEI TOTOMY, UTO B HUX M3/1aracTcsd YHCTasd MaTeMaTHKa, a Jajiblie
HIET NPUMEHEHHME 3TOi TeOPHH K ITporpaMmam tuna Mathlab. Pasymeercs, ¢ moMOIIBIO
3TOMN TEOPHHU MOXHO meopemuyecky PEUIUTh BCe HAX MpobJieMbl, HO JIydllle TaM, Tae
MOXHO, BCE ceaTh Mo-TpocToMy, 6e3 BRICIICH MaTeMaTHKy, YeM MBI ceiffyac U 3aii-
MEMcs. [aBHOe, YTO MbI Y3HAEM M3 3TOI KHUTH — TO, YTO OBIBACT MHTEPIIONAIMS U
ammpokcumMalda. B mo6oM ciydae, y Hac ecTh, K IpuMepy, TpH Touku. Wm, rosops
WHaye, OBa MaccuBa U3 TPEX BIEMEHTOB, B OMHOM MaCcCUBe 3HAYEHMS IO OcH X, B ApY-
TOM MAacCHBe 3HaueHu 110 ocH Y. D1o obiiee. Janbiiie HaM Jai0T 3HAYEHHE 110 OCH X 1
MPOCST CKa3aTh, CKOJILKO 3T0 OyHeT 1Mo ocu Y. A BOT IOCJIE 3TOTO IIPOMCXOTUT GOIbIiast
pasHuuia. Eciu Touka fie coBITafaeT 1o ocH X HU ¢ OFHOM U3 TpéX 3apaHee U3BECTHHIX
TOYEK, TO MPUHIIUITHANIBHON PasHUIIBI HET. A €CJIM COBITAAAET, TO NPUHIMIHAILHAL
pa3HMIiIA eCTh. B clyyae MHTEPHOJISIIUY TapaHTHPYETCS, YTO PACCYNTAHHOE 3HAYEHME B
000 M3 3TUX TOYEK COBHANET ¢ 3apaHee U3BeCTHRIM. I1osgcHs10. DTo HamyM DaHHbIE Ha
BXOIIE, TC CaMbi€ TPH TOUKH:

X 1.0 20 3.0
Y 10.0 200.0 350.0
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JlaHHBIE YCIIOBHEIE, TIOTOMY UTO OYEHB ITpocThie. Eciiu y Hac paboTaloT MHTEPIIOS -
LIMOHHBIE (POPMYJIBI, TO 33aaB HOBBIH X=1.5, MbI OJTyduM 9T0-TO. UTO IMEHHO, OyneT
3aBHCETD OT BRIOPAHHOIO METONA MHTEPITONSALMU. B ciydae anmpokcuMaluu 6yneT To
Xe camoe. Pasuuiia mposBuTcs 1pu Beioope X=2.0, HanpuMep. I1py UHTEpIIONSALIUNA
MBI TapaHTUpoBaHHO ToyyuuM 200.0, KoTopblie ObLTH U Ha BXoxe. [Ipu anmpoKcuMa-
1My Heuto B gunasoHe 199.9 — 200.1 (3naueHus ycioBHbIE, caMo co60it). Ecnu noss-
30BaTeNIb He BUOUT MCXOMHBIX TAHHBIX, TO W TaK HeI10xo. Eciy mojib30BaTesib TOYHO
3HAET, YTO B 3TOM TOUYKE HOLXHO OBITH 200, TO OH oropuutcs. C Teopueit BCE, Ternepb
TIOTJISIIUM KaK TeOpHS BOTLIOUIAETCS B XXU3Hb.

CHavajia pacCMOTPHM HICAJBHBIN ClIydall — JaHHBIE ITOCTYIAIOT PAaBHOMEPHO C
maromM oguH 4yac. Eciiu Ha rpaduke TpebyeTcss 0ToOpa3UTh UX C HIAroM TOXeE OIVH Yac,
TO 3Ta 3a/1a9a HAMM yKe pelreHa. TpeboBaHUe CIIOXHee — Ha BBIXoIE TpeGyeTcs OTo-
OpaxaTb DaHHBIE C APYTUM LIaroM, HO KpaTHBIM HCXOTHOMY.

IepBeiii cityuait, 370, KOTIa MCXOMHBIM IIar MeHBIIIe 3aka3aHHoro. Hampumep, uc-
XOJIHBIM AT OMWH Yac, a 0TOOpaxaTh Ha rpadhuKe HAMIO C IITaroM YeThIpe Yyaca. 3HAuuT,
HAJI0 YETHIpE BXOMHBIX 3HAUEHHUS YXKaTh B OMHO BhixogHoe. Kak? A 6e3 3ateii. Pazyme-
€TCsI, ¥ B 3TOM CJIydae ObLIO OB pa3yMHBIM M HEOOXOAVMBIM, C MAaTEMAaTUIECKOM TOUKHU
3pEHUS, IPUMEHUTD METOABI UHTEPIIOJISIIUU. C MIPOrpaMMHUCTCKOM TOYKY 3PEHUSI, STO
BCE nnrHee. bepéM YeThIpe BXOTHBIC 3HAUCHM S, CKJIANBIBAEM MX U IEJIUM Ha YeThIpe.
DTO U eCTh HCKOMOE HaMM 3HaueHue. ITporpaMMHEIN KO ITIPUBOIUTE HE OYIY, MBI XK€
MMPOrpPaMMUCTHI, BCE-TakHU. B ciydae, Koraa TpeOyeMblii IIar MEHBIIIE HCXOAHOTO, TOXE
YMHHUYATh He Hano. [TycTh BXOMHO! 1Iar TOT Xe OXVMH Yac, a BRIXOIHOH 3aKa3aH IISIT-
HamuaTh MUHYT. 3aueM, Hy ckaxurte MHe 3aueM? Benp uHGopMauuy He mpubaBurcs!
Ho nonp3oBarenu — oHU Takue 3aTeHHUKU, HAMO, 3HAYUT Hano. CTajio 6bITh, MEXIY
KaXXIbIMHU IBYMSI COCETHUMHU TOUKAMM BCTABJISIEM €1IIE TPH, MOJTyYEHHBIX METOIOM JIM-
HeliHoM MHTepmosauuu. [danee MoBTOpsis caM cebsi B LIMKIIMIECKOM PeXUMe — mpa-
BIIbHEE ObUIO OBl MHTEPHOJUPOBATH, HO HUKTO Pa3HUIIEI He 3aMeTUT. Y mporpammy
nucath He Oyy, Ui BAC 3TO JIOJDXHO OBITh MPOCTO.

B Gonee cnoxHOM cirydae, KOTIa MCXOAHBIHM U 3aKa3aHHBIN IIary He KpaTHEI, IIPU-
XOIUTCS, HAKOHEL, TPUOETHYTh K MHTEPIONALMH. B ciyuae, eciii 3HaUeHUS HEKPaT-
HBIE, HO UMEIOT TO, UTO HasbiBaeTcsl, Hauboneiee O6miee KpaTHoe, To mpobiemMa Mo-
XET ObITh pellleHa CPEACTBAMU, CBOOTMMBIMU K paHee U3J0XeHHbIM. Ho Mbl uuieM
MMpOCTOE, YHUBEPCAIBHOE, XOTSI U HETOUHOE perneHue. [1ycTs Hallli BXONHbIE JaHHbBIE
110 ocu X COBEPIIEHHO XaOTUYHBI (HO CTPOTO BO3pacTaioT). B 3TOM ciTyyae peKOMEH-
JyETCS MHTEPHONAIMS 0 YeThIpEM TouKaM. JIBe Touku OepéM IO Halllei, HeCyle-
CTByIOIIEH, nBe mocie. [Janee uHtepnonaupyeM 1o HeotoHy. UTo nenath, €Ciiv Hallia
TOYKa T10 CYETY TIepBas YUIM BTOpasi, OHA Xe MOCICIHSS WU TIpeaIocienHssa? A s Bac
BCErIa TMpPEAyNpeXaali, 4TO KpaeBble CIIydal CaMble CIOXHBIE. XOTS, KOHEYHO, 3TO
OBUIO U3BECTHO 3aI0JITO O TOTO, KaK BBI CIIPOCWIN MOE MHEHMeE. BeliaBiuBaiiTe 3TOT
CIydait ¥ TIpUMEHSTITEe MHTEPIIOJISLIMIO TT0 MEHBINEMY YUCITYy TOYEK, WIM BhIOUpaiiTe
JIPyToif HAbOP TOYEK I MHTEPITOASIINU. ECiii B 3TOM TeKCTe He BCE MOHITHO, TO A
Pa3bICHIO 3TO BCE B OMHOM U3 MOUX OYIYIIUX KHUT «MaTeMaTuka Uil WINOTOB Mpo-
IPAMMUCTOBY.
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Temnepb MUMOXOIOM YIIOMSIHEM CITy4yall, KOIJia NaHHble HEM3BECTHBI HaM 3apaHee
BOOOIIIE, TO €CTh, HET ¥ HAC JIBYX MacCHBOB, B KOTOPHIX COAEPXKATCSI 3HAUEHHUS 110 X U
mo Y. K npumepy y Hac ecThb Kilacc, Mbl €r0 OIPaLiuBacM U BpeMsi OT BpEMEHU MOMy-
yaeM OT Hero MHGpOpMallKIo, B HelpeackadyeMble MOMEHTHI ¥ C HETIPEeNCcKa3yeMbIM
mraroM. TOJIbKO IOXKaJTyCTa, He HaI0 YTOYHSIOHIMX BOMIPOCOB, BCE 3T0 OYEHb OTAEIb-
Has TeMa.

Hrak — miar o X HenpenckasyeM. Jluanazos U3MEHEHHUS 110 Y TOXE HETIPEACKa-
3yeM. Pasymeercsd, BHauaje OH 3alaH, HO YTO HeNiaTh, €CJIM peaibHbIC HaHHBIC U3
HEro BBIXOIST, HE OTHEJIbHBIMU BhIOpOCaMu, a yBepeHHO U Hagoiro? Camo coboit,
KOJIMYECTBO AAHHBIX HE TO, YTOOBI HEU3BECTHO, OHO HEM3BECTHO B MpuHUuIe. 1 yto
JienaTh, KOra Mbl JOTI0JI3€M IO ITpaBoii rpaHuIIbI 10t BeiBoAa? Bonpock!, BOIIPOCHI,
BOITPOCHL...

A BooO111e, 06 3TOM sT HaNMILY B OMHOM M3 CBOMX CIIEAYIOIIMX KHUT — «CHCTEMBI
peasIbHOTO BPEMEHH IS IIPOTPaMMUCTOB UIMOTOB».

Yto MBI BUAUM B pe3yabTare? 3amaya, KOTOpasi Ka3ajach CMEIIHOM ¥ He3aTeHm-
BOI1 JI0 HEMPWIMYMS, Pa3pOC/IACh 1O HEMMOBEPHbIX KOCMUYECKMX MacITaboB.



NMABA3
C yero HaunHaeTtca pabora

O yém peub?

S 00BsACHIO, Yero 0OBIYHO XOTAT OT CBEXKETO, MOJIOJOT0, HAYWHAIOLIETO MPOrpaM-
mucta. To eCTh — 4ero oT Hero 00BMHO X0uy . YTo s eMy OOBIYHO IOpyYalo, Kakue
3amau Ieped HUM craBimo. Kax eciid Obl S X0TeJ BIOPATh MPaBUJIBHOTO MPOrpaMMHK-
cra uis cebs.

51 nunry «OT Hero», HO He IOAYMAWTE, YTO ITO TUCKPUMHUHALIVS T10 TI0JIOBOMY ITPU-
3HaKy. BoobGiie MHe GoJbllle HpaBATCS IMTPOrpaMMUCTKH, a HE IIPOTPAMMMUCTHI, U HE
TOJILKO TIOTOMY, YTO OHU 3CTETUUYECKU MTPUBJIEKATEIbHEIE, 3 OPUEHTALUS Y MEHS ITpa-
BwibHasi. OHU DUCHUTUIMHUPOBAHHBIE, OXOTHO HUCIIOJHSIOT YKa3aHUS M UX Jierde 3a-
CTaBUTh XOUTh CTPOEM, & MHE 9TO HPABUTCH.

Ectb opun Henocratok. K coxaneHuo, 04eHb IMyTaloTcs, KOTIa Ha HUX OpYT.

YT10-TO ANNNHHOE

UTo ropyyaroT HauWHAIEMY porpaMMIUCTy? YTO-TO HECIOXHOE, 3TO CaMO CO-
6oit. Emeé xenate/IbHO, YTOOBI OT HETO, IIPOTPAMMIUCTA, K OT He€, ero paboTHI, He OBUIO
OYEHb yX 60JBIIOT0 Bpena. ECiv I0HBIY MPOTPAMMUCT HAKOCSTYMT, XEIaTeIbHO YTOOB!
ero 6e300pa3us1 OplTK 6osIee-MEeHEE JIOKATU30BaHbI, 8 HE PacIONI3alIUCh 10 BCEMY IIPO-
eKTY, Nono6HO He(GTIHOMY NMATHY B MeKcuKaHCKOM 3aiuBe.

Cirygaut GBIBAIOT pa3Hble. 3MeCh MBI pACCMOTPHM ITEPBBIN ciydait. 3amaua sl He-
IOpa3BUTOrO0 IIporpaMMHucTa — 00paboTKa MOCieN0BaTeIbHOCTH JaHHBIX. Ha Bxome
MOCJIEI0BAaTEIBHOCTh — HA BBIXOJAE ITOCJIEAOBATEIBHOCTE, A YTO TaKoe IOCIEeNOBa-
TeJIBHOCTB? DTO MOXeT OBITh MaccuB. MoxeTr — ¢aitl. MoXeT — XaIHBIA OOBEKT,
OTHAMOILMI JaHHBIE TT0 OTHOMY 3K3eMIUIAPY. Penko — CIHMCOK, XOTS UX OYEHB JIIOOSAT
aBTOPBI-TEOPETUKHU.

To, 4To mocTymaeT Ha BXOH, OOBIMHO BBUIE3aET M Ha BHIXOHE. 3aKOH TPUPOEI.
Sl iMe1o B BUIY TUITHI JAaHHBIX. ECJTM Ha BXOJE MACCUBHI, TO U HA BBIXOJE Yallle BCEro
Maccus. Hanmpumep, TOT e MacCHB, HO OTCOPTHPOBAHHEII. BO3MOXEH BapMaHT KOTIa
BXOJIHOW MacCUB CBOPAYMBAETCS B OTAEIbHBIC BETMYUHBI, HATPIMED MBI CYUTAEM MU -
HUMYM, MaKCIMYM, CpeIHEE U TUCTIEPCHIo. TakuM 06pa3oM, CO BXOAOM U BHIXOAOM
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MbI, B IEPBOM IPUOIMKEHUH, pa3o6panuch. [1o3xe yTOUYHUM AeTanu. A IoKa O TOM,
YTO HAXOOUTCS MEXIY BXOIOM U BBIXOIOM.

Mexay BXOIOM U BBIXOIOM HaXOOUTCSI 00pabOTKa HAlIUX JaHHBIX, KaK HY OaHaIb-
HO 5T0 3By4YuT. Eciiu y Hac Ha BX0Je MacCHB, TO U Ha BBIXOAE OyNET TOYHO TAKOM Xe
MacCHB, TOJIbKO Apyroii. Bel Benb MEHs OHSUIU, paBaa? B Ooiee CI0XXHOM BapuaHTe
Ha BbIXome 00pasyeTcss MaCCUB C OPYTMM KOJMYECTBOM 3JIEMEHTOB, HO 06 5TOM IOKa
He OyneM.

Teneps nepeno MHO# CTOUT BbIOOp. MOXHO pacCMOTPETh pPa3sHbie UCTOYHUKU U
NPpUEMHMKM JaHHBIX — Kak-TO (haiiyi, MacCUB, CITUCOK. DTO BIONb. A MOXHO TOIIe-
pE€K — YTO Halla mporpamMma OyaeT neiath C NaHHBIMU — COPTUPOBATh, (PHIBTPOBATD,
YHOAJIATh HOMO3PUTETBHBIC SJIEMEHTHI?

Henerkuii Bonpoc. 1 s IPUHSUT HENETKOE pellieHrue — MbI OyIeM BIOJb. 10 €CTh,
pacCMOTPHUM BapyaHThI 330241 B 3aBUCUMOCTH OT UCTOYHHKA U IPUEMHUKA TaHHBIX.

B xauecTBe BO3MOXHBIX aJITOPUTMOB PACCMOTPUM TPH HX pa3HOBHIHOCTH. [lep-
BO€ — TIOC/ICHOBATEILHOCTh 3HAUEHUI, fajiee UMEHyeMasi MacCUB, CBOPauMBAaETCS B
cKayisipHoe 3HaueHue. [1og MacCMBOM 31eCh ITOHUMAETCS KaK MAaCCUB B Y3KOM CMBICTIE
(array of), Tax u daitn 1 cnucok. Bropoe — MaccuB MEHSIET 3HAYCHUE, COXPAHSIS T~
Hy. Tperbe — MacCHB MEHSET €1IE U KOTMYECTBO JIEMEHTOB.

OueHb NpPocTO - Mmaccus. CBEPTKa

CHauaa 00bsBIISIEM BOT TaKOE

const

N = 5;
type

TNArray = array[l..N] of single;
var

A : TNArray;

3mech BCE MOJIKHO OBITH MOHSATHO. YTO MBI C 3TUM MaccuBOM crejiaem? IlepBbiM
JeJIOM — HaiiieM MUHUMYM, MakCUMyM U cpenHee. Juciepcuio cuutaTh He OyaeM,
ITOTOMY YTO HyKeH BTOPOI IIPOXOLI IT0 MaCCUBY (MJIM HE HY:KEH? a KaK? a OHO BaM HYX-
HO?), a IpUMEpP HaM X0TeJ0Ch Obl MAKCUMAJIBHO KPAaTKUii, IIPOCTOM U MPUMUTHBHBIIA.
To ecTh y HacC Ha BXOJI€ MaCCUB, Ha BBIXONE CKASIPHBIE ITEPEMEHHBIE.

3anoaHUM MaccuB CTy4aitHBIMU 3HAYCHUSMU.

Randomize;

// BanosHmMM 4YeM-TO MaCCHB
for i:=1 to N do
A[i] :=Random(100) - 50;
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TC]’ICpb SNEMECHTApHOE, 32 OOUH ITPOXOM, ONpPEACICHUE HEOOXOMMMBbIX 3HAYCHUIA:

// CBEpPHYTL MACCHME B CKAJSIPHEE BeJIAUMHE
//  MuHMMYM, MakCHUMyM, CperHee

min:=A[1l];
max:=A[1l];
sum:=0;

for i:=1 to N do begin
if Afi] < min then min:=A[i];
if A[i] > max then max:=A[i];
sum:=sum + A[i];

end;

av:=sum/N;

Bac He TpaBMupyeT, 4TO NEPBHI JIEMEHT MacCHBa Mbl CPAaBHUBAEM ¢ HUM Xe?
MeHns — HeT, HUCKONBKO. U emi€, s He MpoBepsIio KOHCTAHTY N Ha HEpPaBEHCTBO HYJTIO,
A KCTaTH, MOXET JIM OHa OBITh OTPULIATEILHOM?

Maccus. MeHAIOTCA 3HAUYEHNA.
N meHsieTca pnnHa

3agaya 1mocaoxHee, HO BCE paBHO OYEHb MPOCTasd — CINAXKMBAHHE CKOJB3SIIIAM
cpeaunM. Ha BXoIe MacCHB U Ha BBIXOLC MACCHB, IPUUYEM TOT XK€, YTO, KOHEYHO, HE
00g3aTeNbHO.

for i:=2 to N-1 do begin
A[il:=(A[i-11 + A[i] + A[i+1])/3;
end;

Ouens nipocto. [a, g B Kypce, YTO CKOJNB3AIIEE CPEAHEE B TEOPUY PACCUMTHIBACTCS
HeMHoro uHade. Ho ecny Hac MHTEpecyeT TOMBKO pe3yIbTaT, a He TeOpHsT — TO Kakast
pasHuna? i

A Terieph 3agaya HOMEP TPU, B KOTOPOI YKCIIO JIEMEHTOB MACCHBA JOJDKHO H3Me-
HUTHCS. JIMHAMUYECKIE MAaCCHBHI MBI 3XECH MPUHIIMITHATLHO HE HCITOIb3YEM, IOITO-
MY IUTS 3aTMCH PE3YJILTATOB OOBSIBUM CITELIHANbHbIA MACCHB CIEIWAIBHOIO THUIA —
IUTMHOY B ABA pa3a Gonblle. A 3amaya Haima GyneT Takasg — pacTSHYTh MAacCHB B JIBa
paza. 3ageM 5To Hano? 3amaya COBCEM HE BBHICOCAHHAS U3 Masiblla. 3ajiava peajbHad.
Ectb kpuBas. Uto Takoe kpuBas? Ito dyHKuus, ocbk X 1 ock Y. 1o ocu X (opouHar)
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HUIYT OTCUETHI ¢ (PMKCUPOBAHHBIM IlaroM. HaM HyxeH npyroii 1uar, Toxe huKcupo-
BaHHBIN. 3HAYEHUSI IO OCH X MBI 3[€Ch IIEPECUNTHIBATh HE OyneM, ITOTOMY 4TO 3TO
TPUBUATILHO. A BOT MEPECYET 3HAYCHU M 10 APYTOit ocH (abcLiMcc) — 3TO UyTh MEHEE
TPUBUATIBHO, 3TUM MBI U 3aiiMEMCHI.

Hemnoro pacumupuM oObSIBIECHUS TUIIOB M JAHHBIX:

type
TNArray = array(l..N] of single;
T2NArray = array[l..2*N] of single;
var
A : TNArray;
B : T2NArray;

BnemeHToB MaccuBa 6bUT0 N. Crao 2*N. OtKyma B3sutich mpoMexytounsie? [1po-
MEXYTOUHBIE IIPEACTaBsIeT COOOM JIMHEHHYI0O MHTEPIIONSIINI0 MEXIY COCEIHWUMU.
B peayibHbIX YCIIOBUSX MCIIOJIb3YETCS MHTEpIOJsAM 110 HeI0TOHY, a 3aTeM BCILIBIBAET
BOJILIEOHOE CJIOBO «CILIaitH». s HalX yueOHBIX eI XBaTUT JIMHEHOM HHTEpIIO-
JISILWM, 12 U B MMPAKTUYECKUX LEJSIX €, TMHEHHO MHTePIOoJIAIUM, OOBIYHO XBATaeT.

for i:=1 to N do begin
B{i*2-1]:=A[1i];
end;

for i:=1 to N-1 do begin
B[i*2]:=(A[i] + A[i+1]) / 2;
end;

MoxHo 511 66110 060HTHCh OMHUM MaccuBOM? Jla, KOHEYHO, HO 3TO BCE paBHO I10-
TpeOoBaIo ObI ABYX ITPOXONOB IO MAaCCHUBY, C 3aMETHO YTPaueHHOM HaIMIIHOCTHIO.

Moxoxwne 3agaun, Ho ana ¢pannos.

TexHomnorust paboTsl ¢ (haitiamu KOPOTKO U ACHO M3JI0OXKeHa B IipwioxeHusx. Ha-
MOMMHAI0, ¢ (aitmaMu MoXHO paboTaTh CpeNCTBaMHU si3blKa, cperacTBaMu Windows
API 1 yepe3 nmoToku — KiaccuduKalus MOsi, HETIPaBUIbHAsT, HO MHE HPaBUTCH.

JCUBOMHbBIE OeAAMCA HA:

a) npunadnexncaujux Umnepamopy,
6) Habanb3AMUPOBAHHDIX,

8) NPUPY4YeHHbLX,

2) MOAOYHBIX HOpOCAM,

d) cupen,



IToxoxcue 3adauu, Ho 015 Paiinos.

e) CKa304HbIX,

o) bpoosuux cobak,

3) BKAIOUEHHBIX 6 MY Kadccuguxayuro,

u) bezarowyux Kak cymacuweouiue,

K) becuucnentbix,

/1) HAPUCOBAHHBIX MOHYATWeE KUCMbIO U3 8epOaoxcbell wepcmu,

M) NPoYUX, ’

H) pa3busuiux YeemouHyIo 6a3zy,

0) NOX0XCUX U30aNU HA MYX.

© xwraiickag sHUMKIIONEAUs «Hebecrhas umnepus 61a200emenbHbix 3HAHUI ,
X.JI.bopxec

3mech IPOAEMOHCTPUPYEM CaMBIl IPOCTO — VISt MeHS — BapuaHT. Pabora cpen-
creamu Delphi ¢ HeTunupoBaHHbEIMY (aitamMu. 3amaua — pasgeiuTh onuH Gair Ha
IBa (paitna 1Mo KxakoMy-To Ipu3HaKy. [1ycTe B (aiine comepxkarcs YeThIpEXOAATOBBIE
uespie yucna. HarmoMunaro, ripu padote ¢ aitioM, J1100bIM, TAIUPOBAHHBIM WIH HE-
THUITHPOBAHHBIM, MBI JOJDKHEI TOYHO 3HATh, JAHHBIE KAKOTO TUIIA ¥ KaKoro popMaTa B
HéM Haxopgarcs. [logenuM maHHBIE IO OYE€HBb MPOCTOMY KPUTEPUIO — UYETHBIE YUCTIa
HarpaBUM B MEPBBIH BBIXOMHOM (haiiji, HEYETHBIE YHC/Ia — BO BTOPOM. Y MEHs MOJy-
4IJIOCH TaK:

const

N = 20;
var

Fin : File;
Fout_1,Fout_2 : File;
int : integer;
i : integer;

begin

Randomize;

ChDir (ExtractFilePath (ParamStr (0)));
AssignFile( Fin, ‘file.in’);
ReWrite( Fin, 1);
for i:=1 to N do begin
int:=Random(10) + 1;
BlockWrite( Fin, int, 4);
end;

CloseFile (Fin);

AssignFile( Fin, ‘file.in’);
ReSet ( Fin, 1):
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AssignFile( Fout_1, ‘file.outl’);
ReWrite( Fout_1, 1);

AssignFile( Fout_2, ‘file.out2’);
ReWrite( Fout_2, 1);

for i:=1 to N do begin
BlockRead( Fin, int, 4):
if (int mod 2) = 0 then begin
BlockWrite( Fout_ 1, int, 4);
end
else begin
BlockWrite( Fout 2, int, 4);
end;
end;

CloseFile(Fout_1);
Closefile (Fout_2); -
CloseFile (Fin);

ShowMessage (,0k") ;
end;

Menkue, HO XelaTejabHbie KOMMEHTapuHU. PasyMmeeTcs, TaM Ille yKa3aHO KOH-
KpeTHo 4 GaliTa, BMECTO 3TOTO CJIEAyeT 00paliaThCs K COOTBETCTBYIOLICH DyHKIIUH,
BBI BeIb IOMHUTE K Kakoii? VIHTepecHee npyroii BOIPOC — a CeJIM Ha Hallo MOIE/IUTD
YyCia He Ha JBe KaTeropuu, a Ha necsartb? I1ycTh, K mpuMepy, Ha IPOCThIC, AETISIIN-
ecs Ha JIBa, HeJsIiInecsl Ha TpH, Ha MATh, HA ceMb? [Tomymatite. Ilpemnoxure cBoit
BapUaHT.

Moxoxune 3agaumn AnA CNUCKOB.

IIpo cicku cMOTpUTE B IpuiioxkeHuu. Hamucan Bc€, 4yTo 3Haj. 31eCh MbI 3TO IIPU-
MeHMM. 3agada TakoBa — €CTh CITMCOK, B KOTOPOM, UCKYCCTBEHHBIM CITOCOOOM, Xpa-
HsTca 1enble (integer) sHaueHus1. [locunraem mucnepcuto. [TotoM coenaeM u3 guc-
MEePCUU CPEIHEKBAAPATUYHOE OTKIIOHEHUE. [TOTOM MpOoMAEMCsI 110 CIIUCKY U BCE 3Ha-
YEeHHU I, KOTOPBIE BBIXOISIT 32 IMPEIEIbI TPEX paHee ITOCYUTAHHBIX CpelHeKBaIpaTUYHbIX
OTKJIOHEHUH, aKKypaTHO 0OCTpkEéM. MaTeMaTnyecKue TepMUHBI s1 TOAPOOHO pac-
TOJIKYIO B CBOECH CIIEMyIONIEH KHUTE, CIEAUTE 32 PEKJIaMOM.

Yrto0Obl 3aaya He BEIVISIENA, 1a ¥ He ObUIa, HACTOJILKO OaHaJIbHOM, BHECEM Dle-
MEHT HOBM3HBI. I1ycTh y Hac HE IIPOCTO CIMCOK, a CIIMCOK CTPOK. B crucke cmpok
XpaHATCS c10ea — pa3HMlA MOHSATHA, Hageloch? CymTacM CpEmHION JUIMHY CJIOBA,
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CUMTAEM OMCIIEPCUIO, OTKJIOHEHHUE U CIIMILKOM JUTMHHEIE CIOBA 06pe3aeM. A ITOTOMY
YTO HEYETO YMHUYATh.

HaunéM ¢ Hayana, a CHayajia HaM HaJo IOJIYYUTh CITUCOK CJIOB. Bynem nmucaTh mpo-
rpaMMy KaK peajibHyI0 — TO €CTbh, IIPEATIONArasi, YTO UCXOOHBII TEKCT HaxXOAUTCS BO
BHEIIHEM (baiijie, TEKCTOBOM, €CTeCTBEHHO. YTOOH! JTUITHUI pa3 HE JyMaTh, BEIXOM-
HOI CITUCOK CJIOB TOXE OTIIPaBUM B TEKCTOBBIN (baiiyi. A 4TOOBI BOOOILE U COBCEM HE
JyMaTh, iyisf pa30opa Ha cJI0Ba UCITOJIb3yeM IoJie3Hbie ¢hyHkinu u3 Moxysst UsStrUTtils,
OHM TJIe-TO €33, B ITPWIOXEHUSIX.

s pasHOOOpasus, HaYHEM He C caMOll MpOrpaMMBl, a ¢ OOBSIBIEHUS NEPEMEH-
"HBIX, KOTOpbIe OHA OyIeT MCIOJIb30BaTh. YTaJaTh IIPAaBWIbHBIA HabOp NEPEMEHHBIX
3apaHee HUKOTIA HeJIb3s, €CJIM 3HECh BOOOILE YMECTHO CJIOBO yeadamb. Camo coboif
pasymMeeTcd, IepeMeHHbIe, KOTOPHBIC 5 Hajiee IPUBOXY, COBCEM HE Te, KOTOPHIE S Ha-
TIHCAJ B IIEPBOM BapUaHTE MPOTPaMMEL:

var
bigSL - : TStringList;
smSL : TStringList;
stroka,word : string;
num : integer;
sum, av, skv : single;
maxLen : integer;
i,k : integer;

O6paruTe BHUMaHNE Ha ITEPBHIE IBE CTPOKHU U, COOTBETCTBEHHO, TIEPBLIE ABE Nepe-
MeHHBle. [TepBrIif CMMCOK CTPOK COXEPXUT B ce0e MCXOMHBIN TEKCT, MPEAIOIOXU-
TETBHO, Pa30MThI Ha CTPOKM. BTOpoii CITMCOK B Ka4yeCTBE OTHOTO 3JIEMEHTa MMEET
OITHO CJIOBO, BEIIEJIEHHOE M3 TEpBOTro crucka. ClIoBO — TO, YTO OTHAEJIEHO OT APYroro
cyioBa npobenamu. 3HaKW IIPEeMUHAHUS MBI TIpe3upaeM. Sum, av, skv — cyMMa, cpell-
Hee U CpeaHeKBaAPaTUYHOE OTKJIIOHEHHE COOTBETCTBEHHO.

Jlanee uyTeHUE U3 TECTOBOTO TEKCTOBOTO (haiiia 1 pa3bop CTPOK Ha CJI0Ba!

bigSL:=TStringList.Create;
bigSL.LoadFromFile ( ‘*aaa.bbb’);
smSL:=TStringList.Create;

for i:=0 to bigSL.Count-1 do begin
stroka:=bigSL[i];
num:=WordCount (stroka) ;
for k:=1 to num do begin
word:=GetWord( stroka,k):
smSL.Add (word) ;
end;
end;

Hanomzmaro, HCTIOHATHBIC Q)YHK_LII/II/I COACPXaTCA B IPUJTIOKCHUH.
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Knacc TStringList copep>uT nHAEKCMpOoBaHHOE cBolicTBO Objects, mpeaHa3HaYeH-
HO€, KaK HETPYIHO AOramaThCs, VIS XpaHEHMsI CChUIOK Ha o0bekThl. Ho, ecnu Tam
MOXHO XpaHUTh OOBEKTHI, TO MOXHO XpaHUTh U IeJIbie YKCiia, B HallleM CIIy4Yae 3TO
Oymer IIMHA cJoBa. DTO caMoe CJIOKHOE MECTO BO BCeil mporpaMme, OCTabHOE —
€pyHIa.

for k:=0 to smSL.Count-1 do
smSL.Objects[k] :=Pointer (Length (smSL[k]));

Hanee Bcs BhICIIAs MATEMaTHKA:

sum:=0;
for k:=0 to smSL.Count-1 do _
sum:=sum + Integer( smSL.Objects([k]);

av:=sum/smSL.Count;

skv:=0;
for k:=0 to smSL.Count-1 do

skv:=skv + Sqgr(av - Integer( smSL.Objects[k])):
skv:=Sqrt (skv) /smSl.Count;

Ternepb yKOpauMBaeM CIMIIKOM YMHBIE CJIOBA U COXPaHSIEM Pe3yNbTar B (aii.

maxLen:=Round( av + 3*skv);
for k:=0 to smSl.Count-1 do
smSL([k] :=Copy( smSL[k], 1, maxlen);

bigSL.Clear;

stroka:='"';

for k:=0 to smSL.Count-1 do
stroka:=stroka + smSL{k] + ' ‘;

bigSL.Add (stroka) ;
bigSL.SaveToFile ( ‘aaa+.bbb’) ;

smSL.Free;
bigSL.Free;

S nposepwu, Bc€ paboTaer.
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O61beKTbl, BUA C60KY

O TOM, YTO TaKoe KJIaCChl, OHM Xe OOBEKTHI, 1 YK€ HAaUCall B CBOEH KHHUTe, He Ca-
Moit Tydinelt Ha cBeTe, MOIMYCKAalo, HO HEIIoxoH. S crapalock HHYETO He TIOBTOPATD B
HOBOM KHUTE U3 TOTO, YTO YK€ ORIIO HAMMCAHO B CTaphiX. TeM 0ojee YTo ama KHIra
OPUCHTHPOBaHAa Ha TEX, KTO IPOrpaMMHUPOBaTh, XOTs Okl hopManbHO, yKe ymeeT. [To-
3TOMY — 3€Ch M cefiuac — peyb MOMIET UCKTIOYUTENBHO O MIPUMEHEHUH 00BEKTOB
JUISI KOHKPETHBIX, HECJIOXKHBIX, HO XKM3HEHHBIX cutyaiuii. [TpuMeps! OymyT yrpoIngH-
Hble, TIPHOIM3UTENBEHO KaK IUlacTMaccoBass Moaeib TaHka T-34 B macmrabe 1:35.
B mipoiiecce W3TrOTOBAEHUS IeTANU A0PAOATHBAIOTCS KYCayKaMK, CKajIbliesieM U Ha-
XIaqHOi GyMaroii, a 3aTeM MOZeNib PACKPAlINBAaeTCs B IIPUATHEIC a3y 1seTa. C Ha-
VMY IPUMEPaMU BCE TOYHO TaK Xe.

ITuieM Kyacc — B HETO 3arpykaeTcs MaccuB. J1Jist 3Toro MaccuBa Halll KJace BO3-
BpallaeT HECKOIBKO CKaIAPHAIX BEJIMYUH — CYMMa, CpelHee, MUHIMYM, MakCUMYyM,
BCE, UTO BBI B COCTOSTHUM pHayMath. M emé uto-To B BUIEe MAaCCHBa TOM Xe pasMep-
HOCTH — MYCTh 3TO OYAET MACCUB C TEMU XE€ 3JIEMEHTaMM, HO BO3BEAEHHBIMH B CTE-
TIEHb.

Heranu peanu3aiyyl U IyTh MBICJIH, IPUBEALINI K HEW, S pa3bsiaCHATL He Oyay, Ha-
6pocaio TONBKO 06Ty cXeMy. Y Halllero Kjacca B ceKliy public 6yayT TOJBKO KOH-
CTPYKTOD ¥ AECTPYKTOD, HUKAKUX METONOB He OyzaeT. Bes ocranpHasg GyHKUIMOHAb-
HOCTE GyneT odopmiicHa B BUAE CBOICTB, CaMoe IIaBHOE CBOMCTBO — MAacCUB — SIB-
JIAeTCA duHamMueckyum MacCBOM. BEI Belb 3HAETE, YTO TAKOE NTHAMWUECKIE MACCUBHI,
KAK MM HOJIh30BAThCS, W, CAMOE TIIABHOE, KaK MMM He TI0JIb30BaThcsI? BrI BeAb 3HaETe,
YTO CITYYUTCH, ECIU TIPUCBOUTEL OAMH OOGBIYHEIN MaccuB apyroMy? IlpaBuibHO, BCE
3JIEMEHTHI OHOTO CTAHYT PABHBIMM BCEM BJIEMEHTAM IpYroro. A 4to 6yzner, ecinu mpu-
CBOUTb ONVH AMHAMWYECKIi MaccuB npyromy? [IpasuneHo, 06e nepeMeHHbIe OymyT
VKa3BIBaTh Ha ORMH M TOT XK€ MacCuB. Tak ImoyeMy Xe s IPUMEHWI 3TY TEXHOJIOTHIO?
ITotoMy 4TO 570 IIPOIIIE, TIPOLIE A1 pa3paboTurKa Kiacca, He Ui TOr0, KTo 6YHeT ero
MCIIONB30BaTh. ECy B cBOMCTBAX Kjlacca MPUCYTCTBYET MACCUB, NIPABMWIBHBIM OyaeT
3TO CBOMCTBO MyGaMpoBaTh — MEPBBIi pa3 MACCHUB LIEJIMKOM, BTOPOM pa3 — WHAECKCH-
POBaHHOE CBOMCTRO JUISI KAXIOTO 3ieMeHTa MaccuBa. Ho y Hac roka 4to He pabouast
TIPOTPaMMa, a e€ HeMO-BepCHsL.

CHauvana uHTepdelic Kacca:

type

TArrayProcessing = class

public
property arr : TArr read GetArr write SetArr;
property Ave : single read GetAve;
property Min : single read GetMin;
property Max : single read GetMax;
property Sum : single read GetSum;
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property pow : single read fPow write fPow;
property arrPow : TArr read GetArrPow;

constructor Create;
destructor Destroy; override;
end;

O6paTtTe BHUMaHMe, CEKIIMIO private s BHIKYCHII, JJIs SKOHOMUM OYyMaru ¥ pa3Bu-
THS Balleil coobpasuteabHOCTH. Pow — CTeneHb, B KOTOPYIO MBI XOTMM BO3BECTH
KaXIBlif 37IEMEHT MaccuBa, MOXET OBbITh APOOHON — Kakasl pa3HHIIA, CIUTATH-TO HE
HaM.

Peasnm3zaliyist KOHCTPYKTOpA U AECTPYKTOPA:

constructor TArrayProcessing.Create;

begin
fArr:=nil;
fArrPow:=nil;
fPow:=1;

end;

destructor TArrayProcessing.Destroy;
begin

fArr:=nil;

fArrPow:=nil;
end;

U ot u apyroit ynuBuTeIbHO He3aTeiiBbl. HamoMuHalo, 4To IpHcBOeHHE Iepe-
MEHHOU AMHAMUYECKOIr0 MacCuBa KOHCTAHTHI hil yHIUTOXAaEeT BCe ero, MacCHBa, IaH-
HBIE 1 OCBOOOXIACT MaMSTh.

W3 dbyHkuwmit nst Bo3BpaTa 3HAYEHH CBOMCTB IIPUBE/LY BO3BPAILAIOILYIO CPELHEE.
MuHUMYM, MaKCUMYM 1 CYMMa COBEPIIEHHO aHAJIOTMYHEI.

function TArrayProcessing.GetAve : single;
var
i : integer;
begin
result:=0;
for i:=Low(fArr) to High(fArr) do begin
result:=result + fArr(i]:;
end;
result:=result / ((High(fArr) - Low(fArr)) + 1);
end;

Cneuy}omasi (byHKUMSA 9yTh CJIOXHEE — Ta, YTO BO3BOIUT MAaCCHB B CTEIEHbD.
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function TArrayProcessing.GetArrPow : TArr;
var '
i : integer;

begin '

fArrPow:=Copy (fArr);

for i:=Low (fArrPow) to High(fArrPow) do begin

fArrPow[i] :=Power ( fArrPow[i], fPow);
end;

result:=fArrPow;
end;

CrnoxHee OHA TOJNBKO CBOUM IICPBBIM OIIEPATOPOM. Kax g Tonpko 4TO Hammcal,
€CJIM MIPUCBOUTHL ONUH JUHAMUYECKUI MACCUB APYIOMY, PE3YJIbTAT OYIET OTANYATHCS
OT TOT'0, KOTOPBIH MBI, CKOPEE BCET0O, U3HAYAIILHO OXUIAJIH.

3apava HanocnepokK

Ha Bxone 06beKT — HCTOYHHK JaHHBIX, Ha BRIXOIE 00BEKT MPUEMHUK NaHHBIX. s
pasHOOOpasusi, B OTIIMYKME OT MPEABIIYIINX IPUMEPOB, KOTOPhIe UMEIOT aGCOTIOTHO
MpaKTUYEeCKUI XapaKTep, HaXe eCIH Bbl B 3TOM JO CHX IIOp COMHEBAETECH, STOT IPH-
Mep OyIeT KpacHUBEIi U OECIIONE3HBIH,

Mer1 HariieM IporpaMMy i rpoBepky I'unoressl Fonpadaxa. O uéM unér peusb u
KTo Bee a1t jrtogu? B 1742-M romy Menxkuit HeMelKuit MaTeMaTuk ['onbabax oTmpaBui
TIICHEMO BEJIMKOMY PYCCKOMY MaTeMaTHKy Ditiepy B MICKOHHO pycckuii ropon Kamu-
HuHrpan. B muceMe I'onmba6ax oOBSIBIII, YTO KaXI0€ YETHOE YHCIIO SIBIIIETCS CyMMOM
JIBYX TIPOCTHIX yKcel. V3AIIHO 1 KpacuBo. A IIaBHOE, BceM MOHATHO. JlokasaTts I'oJib-
nbax ato He cMor. Y HukTo He cMor. I'unoresa NonpnGaxa mo cux Mop He JIOKa3aHa.
Ckopee BCEero rMoToOMY, UTO 32 e€ T0Ka3aTeILCTBO He MPEIIOXEHO HY KOTIEMKY aMepH -
KAHCKWX JIEHET.

// YmouHeHue

Mpo6nema lonbgb6axa ABnAeTCA Tak HasbiBaeMoii LLiectoit Mpobnemoit Munbbepta. Kak
rOBOPWUTCS, 3TO MHOroe o6bACHAET. To eCTb, ecnu Bbl €€ JOKaXKeTe, Bbl CTaHETe 3HaMeHU-
TbIM B MaTeMaTU4eckux Kpyrax. Ho fieHer BCé paBHO HUAaaya.

// KoHey YmouHeHrus

3a Teopueil 3aTITHUTE B YXe peKOMeHI0BaHHY0 KHury — JI.I1oifa «MaTtemMaTuka u
MPaBIONONOOHBIE PACCYXKISHUSI».

Ecu Bel XOTS OBI Ha YyTh-4yTh MATEMATHK, TO IPEKPACHO MOHUMAETE, YTO TIPUBE-
JIeHHE CKOJIbKO YTOIHO OOJIBHIOTO (HO KOHEYHOI'0) KOJWYECTBA MONTBEPXHAIOIINX
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MPUMEPOB JIOOYIO TUITOTE3Y He MOKAa3bIBaeT, HO U He onposepraer. O6parHoe HeBep-
HO — JUIs1 yOMEeHMSI TMIIOTE3bI JOCTATOYHO OJHOI0 OTPULIATEILHOIO IIPUMeEpa.

// Cosem

MNMocmoTpunTe B MHTEPHETAX, YTO Takoe Teopema [éfens o HenonHoTte. [opa3smbiwnainTe,
He nognagaet nu nop eé aencreune Mnotesa lonbabaxa. MoTom NopasmbiWNANTe, Kakoe
OTHOLLEHMWE BCA 3Ta UIHA UMEET K PeanibHOMY MUPY, B KOTOPOM Mbl KUBEM,

// koHey Cogema

Tak 4yTo MBI, KOHEYHO, HUYEI'O He JOKAXKXEM Y He OIPOBEPrHEM, HO XOTA OBbI pa3-
ieuéMmcs. Hanmpumep, cyMMolt Kakux IBYX MpocThiX ymcen ssusgercs 1000. 1, Bpats
He Oymy, MOy COCUMTATh B yMe, 1 OBICTPO, HO M3 IpuHIIKNIa He 6yny. IToToMy 4TO MBI
ceifuac HamuilleM IMPOrpaMMy, HEMHOIO MCKYCCTBEHHYIO. B mporpamme OymoyT mBa
00bEKTa, B CMBICIIE IBA 3K3EMIUISIpa ABYX Pa3HbIX KJaccoB. OMUH Ki1acc OyaeT IOpoxK-
JIaThb IIPOCThIE YKCia, APYToi OYAET 3alKUChIBaTh KyIa-TO PE3Y/IbTAaThl X Pa3/IOXKEeHUS B
cymMmy. ITocpenyte GyneT Halla mporpamma.

ITockompKy MBI BCE paBHO He TOKaXeM U He OIpoBeprHeM rumoresy [onbabaxa, To
naBaiTe XoTs OB IIPOBEPUM €€ IO OTpeneIEHHOrO Mpeneia, HalipuMep Ui YUcell 10
ThICSTYM. MOXHO 1 60J1bliIe, OBICTPONEHCTBIE COBPEMEHHBIX KOMIIBIOTEPOB II03BOJISIET
MPOBEPUTD €€ IJIs1 YUCeJI XOTs Obl U JO MIJUIMOHA 3a CUMTaHHBIE CeKyHIbl. Ho He Oy-
IIEM YBJIEKATbCS. XBaTUT U THICSYM. [J1sT Hemeit caMoorpaHuYeH s HEMEIUICHHO OIIpe-
IIeJIsieM KOHCTaHTy

const
maxNumOfPrime = 1000;

A Temnephb NepBHIii KJIacc, TOT Kjacc, KOTOPhIA BbIIAET HaM IIPOCThIE YKCIa, [IPU-
MEpHO BOT TaKoi, B OTHOILIEHMHU MHTep(deiica, BKITloYas CeKUMIO private, 1 yno6-
CTBa JaJIbHEUIIEro U3JTOXKCHUS:

type
TPrimeIn = class
public
constructor Create;
destructor Destroy; override;

function GetNext : integer;
procedure Reset;

private
Lin : TList;
next ¢ integer;
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procedure CalculatePrimes;
end;

KommenTtapuit, Uto nenaror KOHCTPYKTOP U AECTPYKTOP, 5 [TOKa He 3Hato. Ho mycth
Oynyt. ToyHee, HACUET KOHCTPYKTOPA MTOCJIE PA3MBILIUTIEHU 4 MPHUIIIET K BEIBOAY, UTO
OH CO3[ACT 3amac IPOCTHIX YUCEN, CTOJIBKO, CKOJIBKO HaM ITOHATOOMTCS IS IIPOBEP-
k1. CxoJib 6B MMPE3PUTENTHHO 51 HE OTHOCWICS K ITPo6GIeMaM ONITUMHU3ALNHT, PACCUUTHI-
BaTh BCE MPOCTHIE YKCIIA IO THICSIYM KaXIBIN pa3, KOIIa HaM HYXKHO BCETO OIHO Mpo-
CTOE YUCJIO — 3TO CJIMIIKOM.

Emé omun xommenTapuii. Ham xirace mmeet uMsg TPrimeln, BTopoii xiacc 6yaer
uMeTh uMs TSumOut. C Touku 3peHUs caMoro Kjiacca, ecJii, KOHEYHO, OHa, TOYKa
3pEHUS, Y HETO UMEETCS, 3TO HEYECTHO U HecnipaBenBo. [1oToMy UTo MepBhIii Kiiacce
BBIMAET IIPOCTHIE YKCIIA HAPYKY, BO BHEITHUIH MUP (0 KOTOPOM OH HUYETO HE 3HAET,
9TO MPUHLMITUAIBHO, KJIACC HE MOXET 3HATh, KaK OYIyT MCIIOB30BaHbI 3TH YHCia) a
BTOPOM KJIaCC, HANPOTHUB, IIPUHKMMAET PE3yJIbTaThl HAa BXO U3 BHelHero mupa. Ho, ¢
STOUCTUYECKOW TOYKY 3PEHUS HAIllC MporpaMMbl (KOTOpOH emé HeT), BCE COBCEM
Hao6opoT. jist He€ ImpocThie YKCiia IOCTYIAIOT Ha BXO/, 4 pa30HeHe Ha CYMMEI YX0-
IAT Ha BBIXOA. A TTOCKOJIBKY BCE MBI IO MPUPOJE CBOE HEMHOTO 3TOMCTEI, UMEHHO B
TaKo¥ TEPMUHOJIOTUM MBI U OYIEM pacCyXIaTh.

Kak 6ynmet paboTaTh Hallla OCHOBHAsI IIPOrpaMMa, S €Il He pellI, HO MHE yXe
KaXeTCs, U HaIIero MepBOro Kjiacca, KOTOPhI reHepupyeT MPOCThIe YUCia, Xeja-
TeJIbHA ITPOLIeypa, KOTOpash 3aCTaBUT €r0 BHIIABATh BCIO ITOCJIEIOBATEIBHOCTh MPO-
CTBIX YMCEJ C CAaMOTr0 Hayaja.

ITokaxeM Ha mnpumepe. Mbl 3ampammuBaeM M8Th NpOCThIx 4ucel. [lomydaem
2,3,5,7,11. MuI 3ampaiidBaeM eilg IATh MPOCTHIX Yucell. [lomydaeM, eCTECTBEHHO.
13,17,19,23,29. A eciu MBI BBI30BeM MeTon Reset, To cHOBa mmosryuuM 2,3,5,7,11.

BrixonHoii kiace, Tot kotoperit TSumOut, 6yIeT 1o cBOMM 3aa4aM MpoCT U He3a-
TEWINB, YTO HE O3HAYAET, YTO OH OYIET OYEHDb YK MPOCT IO CBOEi peanusauuu. Bes
€ro 3agaya B TOM, YTOOBI IIPUHATL Ha BXOJ Pa3/IOXEHHE YETHOTO YKCiIa Ha IBa Mpo-
CTBIX, 3aIIOMHUTH 5Ty KOMOMHALIMIO U BBIIATH IIpU 3ampoce. Eciii HaM 3aX04eTcs co-
XpaHUTb MH(POPMAIWIO U BEYHOCTU B Gail, TO pacvpuTh (YyHKIIMOHAIBHOCTD
K1acca 6yIeT HEeCIOXHO. A B Hayajie OH OyIeT XpaHUThb 3alTOMHEHHYI0 HHMOopMauio
TOJIBKO JUIA TEKYILIEH CECCUU.

Ha Bxon sToMy Kjaccy OyHeT IomaBaThCS MCXOMHOE YETHOE YKCIIO M [Ba YMCIIa,
TIPENCTABJIAIONIEE €r0 PasjioKeHUEe HAa CYMMY IPOCTBIX YKCeld. XOTENOCh Obl 3TUM
OTPAHUYUTECS U CAENATh HAll KJIACC CAMOAOCTATOYHBIM. YBHI, ISl 3TOTO MPUAETCS
BBITIOJIHATE IPA3HYIO paboTy € yKasaTteasiMu. YToObI COKPaTUTh BO3HIO C YKA3aTeIIMU
10 MUHUMYMa, OOBSBUM BCIIOMOTATEIbHbIN, HA OMUH pas3, TUII.

type
TGoldbachRec = packed record
number : integer;
compl : integer;
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comp?2 : integer;
end;

Kaxk nerko noragarbesi, epBoOe MoJie 3aliCy — 3TO UCXOLHOE YETHOE YUCIIO, a BA
CNIENYIOIIUX OJI — CyMMa IBYX MIPOCTHIX, Ha KOTOPBIE OHO pa3JiaraeTcsl.
Kutace 11s1 3amucy pe3y/ibTaToB O4€Hb MPOCT:

type

TSumOut = class

public
constructor Create;
destructor Destroy; override;
procedure Put ( number : integer;

compl,comp2 : integer);
function ToStr( ind : integer) : string;
function ToStrAll : string; B
procedure Clear;
procedure SaveToTextFile ( fname : string);
private

Lout : TList;

end;

Bcé scHO ¥ MOHATHO M OYEHb MOXO0XE HA CUMMETpMYHBIM eMmy kinace TPrimeln.
PazHuiia B ToM, 4TO y TOTO Kjacca 6b1 MeTon Reset, a y atoro ectb Metox Clear, Ha-
3HAYEHME KOTOPHIX OYEHb IIOXOXE.

Ecnu B Gacceiit 4T0-T0O BTEKAET, TO HEM36EXKHO IOJLKHO 1 UTO-TO BBITEKATh, MHAYE,
3ayeM HaM Takoit 6acceiit. Eciu B Kj1acc 4T0O-TO BXOIMT, TOJIKEH OBITh IIPEIYCMOTPEH
U oOpatHbIi npouecc. ViHaye 3T0 Has3bIBaeTcd Y€pHad IbIpa, a 3auyeM HaMm uépHasi
neipa? Hai kinace 6yneT BelIaBaTh HAPYXY JaHHBIE B CAMOM IIPUMUTUMBHOM, TEKCTO-
BoM Buze. [IpyUMUTHUBHOM HE TTIOTOMY, YTO 3TO CaMOe IIPOCTOE VIS pealn3aliri, a Io-
TOMY, YTO C TUMMU JaHHBIMM HAJIbIIE HEJIb3d CleaTh HUYEro, KpoMe Kak Ha HUX I10-
cMoTpeTh. Meton ToStr Bo3BpalllaeT OMHY 3allUCh B TEKCTOBOM ¢opMaTe, a METOI
ToStrAll BrIZaéT, KaK HECIOXKHO JOTagaThCs, BCE 3aIIUCH.

I'me HamMu GyIyT XpaHUTLCS XpaHUMbIEe HaMU JaHHbIe, TIpeAHa3HaYeHHbIE IS Xpa-
Henug? B crcke, camo coboit. Cnucok camblii o6sranbiit, TList. HamomuHaw, Mbl
nporpammupyeM Ha Delphi 1 ucnosns3yem craHmapTHhie Kiaccel. M, HarmoMmuHaio,
3TOT CITMCOK XPaHUT ITPOCTO YKa3aTeau. Ei€ oH JIerko v HENpUHYKIEHHO MOXET Xpa-
HUTD JIIOObIE COBMECTUMBIE C YKA3aTEJIIMU I10 pa3Mepy (YeThIpExOaiiToBbIie) HaHHbBIE,
HO B TaHHOM KOHKPETHOM CJIyyae HaM 5TO HH K yeMy. Crmicok MbI Ha3zoBeM Lout, 1 He
3a0yIeM COCJIaThCsl B CEKIIMU uses Ha Momyib Classes.

OcTaéTcst OTBETUTD Ha IIPOCTO M HE3aTEMIMBEIM BOIIPOC — K B KAKOM Xe MECTE MBI
BKPYTUM COOCTBEHHO ITpoBepKY rumnote3sl I'onpnbaxa? CHavana s mymal, yTo 31o Oy-
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JET Kakas-To IPOMEXYTOUYHAas1, caMas TllaBHas, npouenypa. [1oToM s MaxHyi pyKoit u
BMECTO ITPOLIEAYphl Hatucan MeTox Kiiacca TPrimeln, ¢ BoT TakuM nHTepdeiicom:

function EvenToPrime ( even : integer;
var primel,prime2 : integer) : boolean;

TCXH[/IKy NMporpaMMUPpPOBaHMs 3TO 3aMETHO yIIPpOLIIACT, BCE METOABI U IICPECMCHHBIC
KJ1acca 31ech, ToJl pyKoit. O6bIBUM U BOT TAKYI0 KOHCTAHTY, 3TO MAaKCUMAJIbHOE KO-
JIMYECTBO MPOCTBIX YUCEN, KOTOPBIE TIOMHUT HAlll KJIACC, IIPOTPaMMa Y Hac BCE-TaKu
y4eOHasl, yBJICKAThCA He OyIeM.

const
maxNumOfPrime = 1024;

Peanm3zatius 060UX KJIaCCOB MPOCTA M He3aTeiINBa, MO3TOMY HUKAKUX TIpeTBapy-
TEJILHBIX 00CYXIEHW I U pacCcKa30B, KaK MBI IOLLIU IO XU3HU TaKOH, He OYIET, TOJIBKO
TOTOBBIH TEKCT. BOT 3TO NepBhIii:

constructor TPrimeIn.Create;
begin
Lin:=TList.Create;
CalculatePrimes;
next:=0;

destructor TPrimeln.Destroy;
begin
Lin,Free;

procedure TPrimeIn.CalculatePrimes;

var
number : integer;
isPrime : boolean;
i : integer;

begin

Lin.Clear;

number:=2;
Lin.Add (Pointer (number)) ;

while (number < maxNumOfPrime) do begin
number:=number + 1;
isPrime:=true;
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for i:=2 to Ceil (Sqgrt (number)) do begin
if (number mod i) = 0 then begin
isPrime:=false;
Break;
end;
end;

if isPrime
then Lin.Add((Pointer (number)));

end;
end;
{-——— e e e }
function TPrimeIn.GetPrime ( ind : integer) : integer;
begin
if (ind >= 1) and (ind < Lin.Count) then begin
result:=Integer( Lin[ind-1]):;
end
else result:=0;
end;
{-=——— e e e }
function TPrimelIn.IsPrime ( number : integer) : boolean;
var
i : integer;
begin
result:=false;
if ((number >= Integer(Lin[0])) and
(number <= Integer(Lin[Lin.Count-1])))
then begin
for i:=1 to Lin.Count do begin
if number = Integer(Lin([i-1]) then begin
result:=true;
Break;
end;
end;
end;
end;

procedure TPrimelIn.Reset;

begin

) next:=0;

end;

e }

function TPrimeIn.EvenToPrime ( even : integer;
var primel,prime2 : integer)

boolean;

var

i : integer;
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begin
result:=false;

for i:=1 to (even div 2) do begin
primel:=GetPrime (i) ;
prime2:=even - primel;
if isPrime (prime2) then begin
result:=true;
Break;
end;
end;
end;

A BOT BTOPOIL:
constructor TSumOut.Create;

begin
Lout:=TList.Create;

destructor TSumOut.Destroy;

begin
Clear;
LOut.Free;
end;
{mmm e e e }
procedure TSumOut.Put ( number : integer;
compl,comp?2 : integer);
var
P : pointer;
rec : TGoldbachRec;
begin

rec.number :=number;
rec.compl:=compl;
rec.comp2:=comp2;

GetMem( p, SizeOf (TGoldbachRec)):;
Move ( rec, p”, SizeOf(rec));

Lout.Add (p);
end;
{mmm e }
function TSumOut.ToStr( ind : integer) : string;

var
rec : TGoldbachRec;

begin

rec:=TGoldbachRec (Lout [ind-1]1") ;

result:=IntToStr( rec.number) + ' = ‘ +

IntToStr( rec.compl) + ' + ' +
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IntToStr( rec.comp2);

function TSumOut.ToStrAll : string;
var
i : integer;
begin
result:='";

for i:=1 to Lout.Count do begin
result:=result + ToStr(i) + #13#10;
end;

procedure TSumOut.Clear;
var
i : integer;
begin
for i:=Lout.Count downto 1 do begin
FreeMem( Lout[i-1], SizeOf (TGoldBachRec)):;
Lout.Delete(i-1);

end;
end;
{-==— e e e }
procedure TSumOut.SaveToTextFile ( fname : string);

var
SL : TStringList;

begin

SL:=TStringList.Create;

SL.Add (toStrAll);

SL.SaveToFile (fname) ;

SL.Free;
end;

A Terniepp KOMMEHTapHH, KaK Xe 663 KOMMEHTapUEB.

Beunas tema — obparute BHMMaHue Ha MeTon Put. MBI TaMm BbloeisieM MamsTh
(GetMem npucyTcTByeT), HO He ocBoboxmaem (FreeMem otcyrcrByeT). Bam ato
JIOJIXKHO OBITH IOHATHO. ECJIM HEMOHSTHO, He MaHuKyite. Toro, KoMy 3TO IMOHSITHO, 51
ObI B3suT Ha paboTy 0€3 MaJeHIINX pa3MbILICHUI. TOoro, KoMy 3TO HEOHSATHO, 51 OBl
B351J1 Ha pabOTY MO YECTHOE CJIOBO, YTO OH 3TO BHIYYMUT. [Ipy 3TOM MOJIOBUHA COTPYI-
HUKOB JIO CHX IIOp B 3TOM ITyTaeTcs, TaK 4TO, He IepexKuBauTe.

#13#10 — Osnauaer, YTO CJICAYIONIAs TTOPIMS BHIBOOA HAYHETCSI CO CIEAYIONICH
ctpoxku. Huuero yroH4€HHO XaKe€pCKOIO TYT HeET.

Meton ToStrAll cam, 1o cyTi, HUYEro He BLIBOIUT, 8 00paliaeTcs B LIMKJIE K METO-
oy ToStr. Tak ymooHee. Ha Bcaxkuii ciyyait.

A 9TO OCHOBHAasI IPOrpaMma:
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PI:=TPrimeIn.Create;
SO:=TSumOut.Create;

for i:=2 to 800 do begin
even:=i*2;
if PI.EvenToPrime( even, compl,comp2) then begin
SO.Put( even, compl, comp2);
end
else ShowMessage(‘no hai’);
end;

S0.SaveToTextFile (‘gold.txt’);

SO.Free;
PI.Free;

Ecnu opMat BRIBOZIA Bac HE YIOBIETBOPSET 3CTETHUYECKH — Hy, ClelaiiTe 4ro-
HUOYIb, B KOHLIE KOHIIOB!



NMABA A4
Kak npogomkaetcsa pabora.
YTO-TO BEeTBUCTOC

Mpeambyna

B npenpinyiumx pasneiax y Hac MojIy4rIoch YTO-TO [JUTMHHOE U IIPSIMOe, Harogobue
raflOKU WIM yXa. A Terepb 3aiiMéMcs YeM-TO KPYTJILIM ¥ BETBUCTBIM, HarlogoOue ma-
y4YKa WK XaObl.

JlaHHBIE MOTYT OBITh B 60JIBIIIOM KOJIMYECTBE, HO OIHOTO TUIIA, 1aXe €CJIM 3TOT TUIIL
CJIOXKHBIH (B YMEPEHHBIX TpaHuliax). B 3ToM ciydyae faHHbIE OPraHu3yIOTCs B MACCHB,
OIHOYPOBHEBBII CITMCOK, WIM Y HAC €CTh KaKOi-TO BUPTYAJIbHBI UCTOYHUK NAHHBIX
Ha BXOJIE, BLIIAIOLIMI MX 10 OMHOMY, X BUPTYalbHbIM MPMEMHMK TAHHBIX Ha BBIXOIE,
OIATH Xe IPMHUMAIOLIMI X Ha BXOI TOHKO# CTpYy#iKoil. UMeHHO 3T0 MBI ¥ Habmona-
JIM B HallleM TIpeIbIaylieM puMepe, o nposepke ['unotesn ['onpadaxa.

Takue TUIHI JaHHBIX OYeHBb YacThl, UMMEHHO B TAKOM BHUJE XPaHSATCS OCHOBHEBIE
IAHHBIE, KOTOPHIE 3alIMChIBAIOT, 06pabaTHIBAIOT, BHIBOAAT Ha 9KpaH, I1e4araloT, 1 4To
yromHo emié. MoXHO cKa3aTb, YTO 3TO daxHbie. Ho, KpoMe darHbix, €CTb HEUTO, YTO
MOXHO Ha3BaTh CJIOBOM MemadaHHbie. DTO MOXKET OBITh YeM YTOLHO, HO METalaHHBIMU
1 (110 CBOEMY JIMYHOMY IIPOU3BOIIY) HA3BaJ UX [IOTOMY, YTO OYSHB YaCTO MX Ha3Haue-
HHEM SBJISETCS OMKMCAHME TOTO, KaK MMOHKMMATh, KAK MHTEPIIPETHPOBATh, KaK 00paba-
THIBATh Y Kyla IIOCIATh JAJIbIIIE HAIITK OCHOBHBIC JaHHBIC.

HenousitHo? Ipocroit mpumep,.

Mgl 3aniucanu naHHbie. [1ycTs OHM XpaHSTCA B OMHOMEPHOM MaccuBe, UM B (daii-
Jie, 9TO TOYTH OTHO U TOXE. DTO Kakue-TO U3MEPEHUsI — TeMIeparypa 3a OKHOM B
3aBUCUMOCTH OT JHSI HEJIeJHM, Balll BEC B 3aBCUMOCTH OT HOMEpa HEIEH B FOLY, WK
anpbeno mwiaHeTsl FOmuTep B 3aBUCUMOCTH OT 3HaKa 3onuaka. JlaHHbIe MBI 3HaeM, HO,
KpOMeE TaHHBIX, MBI 3HAa€M, YTO TaHHBIE HAIlIX HE COBCEM YeCTHBIE U TOUHBIE. B ciryuae
TpagycHKKa 33 OKHOM M HallOJIbHBIX BECOB Ha IIOJTy HUKTO 6ecriokouThes He Oynet. Ho
OBIBAIOT U APYTHE CIIydau.

Bo Bcex cnyuasix uaMepstoiiuit pubop BpeT. OH 1pocTo He MOXeT He Bparhb. Ot-
CIOZIa BO3HMKAET BOIIPOC — KaK M3 UCKAKEHHBIX, UCITIOPYEHHBIX — TO €CTh U3MEPEH-
HBIX TaHHBIX TIOJTYYMTh HE TO, YTOOBI KICTUHHBIE, HO XOTS ObI CKOIBKO-TO K MCTUHHBIM
npubnxeHHble? Bo3BpaiiaeMcsi K HalloJIbHBIM BECaM.
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CaMplif TpOCTOI METOI — CTAaBUM Ha BECHI ITYIOBYIO THPIO ¥ CMOTPHUM, YTO OHU ITO-
KaxyTt. Becel nmokazanu BoceMHanaTh Kujiorpamm. Ilocie wero, mpu KaxaoM B3Be-
IWBaHWU cebs, JIOOUMOTO, MBI, CO CUACTIIVBBIM OCO3HAHWEM HAIIEro MOXYIEHU,
BHIUMTAEM U3 3aMEPEHHOTr0 Beca 1Ba KMJIOrpaMMa,

Ho Mui-To Matematuku. Het, myqme ¢dbusmku. Mbl cTaBUM Ha BEeChI IBE MYIOBbIE
rupu. Her, myume tpu. [lepeBoas ¢ yctapeBIIMX Mep, MbI YCTAHOBUJIM HA BECHI OOILIMIA
Bec B 48 xr. Teneps MBI CMOTPUM Ha CTPEJIKY M BUIUM OTHIOLD He oxumaeMble 50 KT,
a, Hao0opoT, Bcero 44. Aro xopo1o win 1i0xo? Tak 4To Xe HaM ITOKa3bIBaloT 3ara-
IIOYHBIE BECHI, a TJIABHOE — CKOJIBKO TaM KIWJIOTPaMMOB Ha caMOM Jenie?

Kaxk Hu cTpaHHO, Te, KOMY IPUXOAUTCS PETYIIIPHO YTO-TO 3aMEPSTh, OTBET Ha 3TOT
BOIIPOC 3HAIOT ITpeKpacHo. Beckl Hamo oTKaIubpoBath, Her, ¢ caMuMu BecaMu J1ej1aTh
HUYero He Hamo. Korma Mel B epBhIit pa3 MOCTaBUJIM Ha BECHI THPIO B 16KT, cTpesika
MoKa3aya Ha 18 Kr, ¥ MBI PeIlIWIM BCETa BEIYMTATEL U3 TIOKA3aHUN BECOB IBa KWJIO-
rpaMma, MBI TIOCTYIWIN aOCOJIIOTHO IPAaBWIBHO C MaTeMaTHYECKOM TOYKM 3PEHMS.
MBI BHITTOJTHUIM KATMOPOBKY MO OTHOM TouKe, To ecTh, MBI CHEIAIH OIUH 3aMep, a6-
COJIIOTHO OyOyYU YBEPEHHBIMU, YEMY JOJDKEH OBITh PABEH OTBET — BE/lb Ha 3aBOJE Y-
TYHHBIX TUPb HUKOTJA HE OIIUOAIOTCS — Y MOJYYWIN PE3YIbTaT Ha HAIIUX CTPEJIOY-
HbIX Becax. U crienanmy BeIBOI. DTO, TOBTOPIOCH, A0COIOTHO BEPHO, ¥ COBEPIIEHHO 10
marematiuecku. [TpobieMa B TOM, YTO B XXM3HHU 3TO He paboTaer.

M4 caenaiu BTOPOI 3aMep M IOJYYWIM CTpaHHBIN pe3yiabTar. YTo 3TO 3HAYUT?
OTO 3HAYUT, 4TO, KaK MMHUMYM, HaM HyXXHa KaJIMOpOBKa 110 IByM TOYKaM. MEI 10-
CTABWIU Ha BECHI [[Ba Pa3HbIX IPY3a Y MTOIYYIUIHN IS HHX IBA PE3yIbTaTa (HEOXKUIAH-
HBIX). DTO U €CTh HAIIIM IBE TOUKU.

Celtuac HEMHOT'O MaTeMaTUKW, KOHKPETHO aJiTeOphl, €CJIM He OLIN0aIoCh, 32 BOCh-
Mo# Kiace. A nposepio.

UcrunHbiif Bec y Hac B niepBoM 3aMepe 16, Bo BTopoM 3amepe 48. Cl1oBO «Kuio-
rpaMMBbI» OTOpachIBaEM, BeIb MBI Xe MaTeMaTuku, Hairu Bechl BpyT KaK MHOTOWIEH
riepBo¥ creneny., [ToyeMy nepsoit, XoTd y Hac ABe TOUKU? A TOTOMY, UTO Y MHOT'O4JIe-
Ha IIEPBOY cTeneHy 18a Koahduuuenta. [Ia, 3170 nyTaeT, HUYEro He Mojeaelllb, TaKas
VCJIOBHOCTb. EcC/IM HaIl MCTHMHHBIM Bec MBI 0603HAYMM KaK X, TO BEC U3MEPEHHBI
(wu Kaxyumuics) Mbl TIOJTyYUM 1o opMyJie

Xkaxx=AX+B
ITockoJbKy TOUEK Y HAC IBE, UMEEM CUCTEMY YPaBHEHU:

18=16A+B
44=48A+8B

Pemmaem cucreMy ypaBHenmii. Kak 370 menaercs, pacckasbiBaTh He OymeM. ITomy-
JaeM OTBET:

A=13/16
B=5



82 Inasa 4. Kax npodoaxncaemcs paboma. Imo-mo eemeucmoe

Otcrona cienyer, 4To
X = (Xkax — B) / A = (XKkaxk — 5)/*(13/16)

Ins npuMepa, eciii 5T BECHI IToKa3aiy Baill Bec 80, ToO Ha caMOM [eJie OH paBeH

YecTHbii BeC = (80 — 5) / (13/16) =92.3

[Tocne yero, xak ropopunu B @U O, Hamo MOMTH B YTOJI, BEITUTS SIAY ¥ YOUTBCS 06
cTeHy. A XoMy jierko?

Yt0-TO nocnoxHee. KopoTkuii paspen

HaunéM ¢ npoctoro. TouHee, gaxe c npocreituiero. Ham Hamo coxpaHuTh 1Ba KO-
adduimenta (A,B) w1 KannOpoBKU Halux BecoB. COXpaHUTh HAIOJr0 — CJICHOBa-
TeNbHO, 3amucath B ¢aitn. Kak 3amucarp 1Ba yucia B o0uH ¢aiii, s 00bSICHATh He
Oyny.

PewmuB 3amayy, Mbl JOJKHB €€ HEMeIJIEHHO 0000IIMTE U PEHIUTD yKe 0000IEH-
Hylo. Kak MoXHO 0000IIMTh Haly 3amavy? Y Hac ThICSYa HAlOJbHBIX BECOB U VIS
Kaxnmoro jasa Ko3douimmeHTta (A,B) 1 BCcio 3Ty ThiCS4y Halo coXpaHuTh. baHaibHO, a
[JIABHOE, 9Ty 3a/iayy MbI yke petuunu. I1oitnéM pacimpsite B APYTYIO CTOPOHY.

Y Hac B (aiine, Kiacce, CTpyKType (B IIMPOKOM CMBICJIE) XpaHUTCSI MHMOpMaLIms
10 OTHMM BECcaM, KOTOPHIE B CIIaJIbHE. Y HAC €CTh EIE Opyrue BeChi, B BAHHOM. U enié
Ha pabore. Y Bce Mbl ux oTKanuOpoBayin. Kak y3HaTh, K KaKUM BecaM Kakue Koadbu-
uueHTH A u B otHOCsTCs? Tlo mMenu daitna? MoxHO, KOHEYHO, HO 3TO BApUAHT CKO-
pee BcrioMoraTesIbHbIi. JJ1s1 HarmoJIbHBIX BECOB OH MOOOoMAET. A Wis yero-to 6osnee ce-
pBE3HOTO — YK€ HuKak. Dait MoryT B 11060if MOMEHT NiepeuMeHoBaTh. HeT, BbI-TO
KOHEYHO He neperMeHyere. M XeHa, ¥ KOIIKa M aKBapUYMHBIE JUITYIIIKY TOXE HE TIe-
PEMMEHYIOT, €CJIM, KOHEYHO, peub UAET MMEHHO O HallOJIbHAIX BecaX. A BOT €CJIM Hallla
KamOpoBKa OTHOCUTCS K OoNee cephe3HOMY M BaXXHOMY IIPUOOPY, OT KOTOPOIo 3a-
BHCUT YTO—TO CYLIECTBEHHO, TO, KK MUIIYT B PYyCCKUX HAPOMHBIX CKA3KaX — «TyT My
Y KOHELL IpUILIET». BCE MCTIOPTAT U Bee cIoMaloT. S 3Hat, s IPOBEPSUL.

3HayuT, NMs1 00BEKTA KATUOPOBKM HANO 3aIMcaTh HEIOCPENCTBEHHO B (aiii. He-
MHOTO IIOAyMaB, TOHUMaeEIlIb, YTO TYIA X€ CTOUT 3allkCcaTh U 1aTy NPOBEACHUS Kalu-
OPOBKU — BECHI, YTO €CTECTBEHHO, CO BPEMEHEM pa30aiThIBAIOTCA M PAaCION3aI0TCs.
Bpems oT BpeMeH# MX Halo KaTMOpOBaTh 3aHOBO, a UL 3TUX LieJIei JaTa KaTuOpOBKH
IIpocTo HeoOxonuma.

TaxuMm o6pa3oM, CTpyKTypa MHGOpPMAIMKM O HAIUMX BecaxX, ¥, OMHOBPEMEHHO,
CTpYKTypa Hamero (aiina, IpuodpeTaeT TAKOH B!
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TBathroomScalesRec = packed record

Name : string([63]; -
Date : TDateTime;
A : single;
B : single;
end;

HemHoro npokomMeHTHpYI0. [TodyeMy He IpocTo cTpoka (string), a KOpOTKas CTpo-
Ka (string[63]), HacencTBo ITackans. ITotoMy, uTo IIpocTo cTpoka (string) mpencras-
JIeT U3 ce6s1 B IEpBOM IPUOJIIKEHNH YKa3aTelb, a BO BTOPOM MPUOIIMKEHUH HEUTO
TOpa3no Xymuiee, U COXPaHUTE e€ B (haiiy1 63 HEKOTOPEBIX, He OYEHD CITOXHEBIX, BIIPO-
yeM, MaHUITYJISIUH Helb3sg. KopoTkasi cTpoka, HallpoTUB, coxpaHseTcs B dait 6e30
BCAKUX BCIIOMOTATEJIbHBIX TAHLEB ¢ OYOHOM. A moyeMy MMeHHO 63? A IOTOMY YTO
OIVH JONOJHUTENBHEIN 0aliT B Hauaue KOPOTKOH CTPOKY BBIIEIISIETCS TSI XpaHEHUS
€€ JUTMHEIL, TaK YTO B cyMMe umeeM 63+1=64. ITpeuMyIecTBo B TOM, YTO 3TO YHCIIO
06pa3yeT KpaTHOE KOJIMYECTBO CTPOK B JIIOGOM IMTPOCMOTPIIVKE WK PEIAKTOPE HIECT-
HaALIATepPUYHBIX 3HAUYeHU N, DTO 04eHb 06JIeryaeT NaybHe e ONBITKY pa3o0paThb-
csl, YTO XK€ TaM TaKoe («Mamb-Mamb Mamb — HPUBLIMHO 0mo38anock 3x0» © Tlopyunk
PxeBckmii.)

A Tenepb 0 rnaBHOM. BaxHoe

Msr cosmanu wHGMOpMaLMOHHBINH (aiti ¢ OYeHB MPOCTHIM comepxaHueM. Wiu,
€CJIM TaK 3BY4YUT JIy4lle, MBI co31au (aiin ¢ MetanHdbopMallveit HeCJI0XKHOM CTPYKTY-
pHL. YTO Takoe CJIoXKHas CTPYKTYpa, MBI PACCMOTPHM B CJIEIYIOLIEM pasaeie. A ceifuac
TIOTOBOPHM O TOM, KaKOro Buza UHGOpMAaIVs JOKHA GBITh B ¢haiiie 6e30THOCUTEb-
HO ero conmepxaHus. Wnu, xakoro Buna nHMopManus T0/KHA OBITE B (aiiie Jaxe B
TOM CJTy4dae, eCji B HEM HUYETO TTojIe3Horo HeT. Miu Boo6ie Huuero HeT. Kak cose-
TyeT Ham Benukuii [I. KHyT — eciti He 3HaeTe ¢ 4ero HayaTh, pACCMOTPUTE IIpeNeib-
HBIH CITy4ai.

Hamr mpenesipHbIi cydaii Takoi — 4TO HOJDKHO ObITh B (haiiie ¢ JaHHBIMU, €CIIH
JIaHHBIX B HEM HET BooOIIIE?

IlepBoe — MBI TOXHBI KaK-TO Y3HATH, YTO 3TO MMEHHO TOT CaMblif (aiii, HIMEHHO
takoro tuna. Her, pacuuupenue daityia He TOIXOMUT I STOM LieH, 5 y3Ke TOBOPHIL.
B navane ¢aiina moyoxHa 6bITh cUTHATYpa. UTO Takoe curHaTypa? — 3TO He UMEIOIIee
HUKAaKOW UHOU CMEICTIOBOY HATPY3KU COYETAHNE CUMBOJIOB, OIIpEIeIsIoNIee THIT (haii-
na. ITocmotpurte o060t ucmoHseMBIi daiin (¢ pacuiuperreM EXE). B nauane daiina
BbI YBUIOUTE BoJeGHbIe 6YKBHI MZ (COKpallleHWe OT MMEHU aBTopa (opMaTa B aH-
IIVCcKOM HammcaHuu — Mumka IlykepMmaH, He myrka). BoT 310 u ecTh curHaTypa.
Hama curnarypa 6yzmer, caMo co6oit «Bathroom Scales ». 3aueM mmpoGeJt B KOHIIE?
Yrobsl OBUT0 POBHO HIECTHAMIATh CUMBOJIOB. Tak ymobHee. Tpuauars aBa CUMBOJIA
TOXE HEeIUIOXO.
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W 4ro ¢ 310l curHarypoii nenats? IIpu oTKphITUM (ailia Hamo nonbIMamscs Ipo-
yyTath €€. OOpaTUTE BHUMAHUE, I HE TOBODIO Apo4UmMAamy, s TOBOPIO HONbLMAMbC
npouumams. ITouemy? A TOTOMY 4TO, KaK TOBOpPST Ha poxuHe Muiuku Ilykepmana,
3mo dge Goaviliue pasHuybl.

PaccMoTpuM yibTpa npeaesbHbii ciydaii. B daiine He To UTO HET MaHHBIX, B (aiine
HET BOOOILE HUYero — y (paitna HyneBas IMHA. 3HAYMT, Hepel TeM KakK IPOYMTaTh
HalllM WIECTHAAATh OalT CUTHATYPHI, MbI IOJDKHBI YOSIUTLCS YTO OHM, 1IECTHANLIATD
0aiT TaM BooOLIE ECTh. A YTO 3TO 3HAYUT?

B y€M BoOOIIIE CMBICII YTEHUS CUTHATYPhI, KAKOB PEe3YJIbTAT 3TOro YTeHUus1? Pe3yiib-
TaT OYEHb MPOCTON — WIM Ja, Wiu HeT. Vlnu 3T0 Hamt (aii, Wiy 5T0 He Hall (aii.
Ecnu mectHanuaTu 6aift B Hauase ¢aiiia HeT BooOIie, HEBaXKHO KaKUX — 3TO He Haill
taitn. Ecniu B aiise ects 1iecTHaIUATh 6aiT WK GOJIBILE, TO €CTh HaleXna, 4To ¢aiin
Haill. Mbl yuTaeM 3TH 1LIEeCTHaALAaTh OaiT 1 cpaBHUBaeM C HaimM «Bathroom Scales ».
Ecnu coBmagaer — Hallie, HE COBIIaAET — YBHI, MJIM ypa, JajIbIlle MOXKHO HE YMTATh.
®Daiin He YUTATD, S UMEIO B BY. I3BBUHUTE, YTO 51 TaK MOAPOOHO 06bsicH:10. Hekoto-
pBIE ¢ IIEPBOro pasa He IOHMMAIOT.

OTO0 0YEHB POCTO, [IOTOMY YTO OTBETOB IPEAYCMOTPEHO TOJBKO IBa — 1a UJIM HET,
U peakilys Ha HUX OYEHb IIPOCTas — YMTATh AaJIbIlie WK YXe BeE. Tereph 0 CIIOXHOM.

ITpobnema co Bcemu chaitnamu, KOTOpble comepXaT HaHHBIE M, IPUYEM, camas
ry1aBHas nMpobaemMa — TOo, YTO UX CTPYKTYpa CO BpeMEHEM MeHSIETCI. DTO OTHOCUTCS K
aHHBIM BcexX TUNoB. VK 3T0 IMHEHbIE JaHHBIE TTPOCTOM CTPYKTypr Wiy 310 YTO-
TO BETBUCTOE M KyCTUCTOE, HO B OMHOM 5K3EMILLSIPE.

Ecnu 3T0 (aitn nuHeMHbI U conepXuT, K NPUMEpPY, JaHHBIE 110 TEMITEpAType 3a
KaXAbIi JeHb, TO PAHO WK MTO3IHO NMPUAET KIMEHT U CKAaXET, YTO €My OYEHB HYKHEI
TaHHEIE TI0 aTMOC(EPHOMY IaBJIEHMIO, OH 0€3 HUX XUTh HE MOXET, M UX 0043aTeIbHO
Hanmo no0aBUTh B (paiin.

O6cyxneHue Toro, 4YTo AejiaTh B 3TOM CJIy4ae, Mbl OCTABUM Ha IIOTOM, a [T0OKA 4TO
BEPHEMCS K HAIIMM HAITOJIbHBIM BECaM.

OnHaxmpl HaM 3aX04eTcs T0OaBUTD K 3aIIMCH eIl OfHO 1oje. YTo B HEM OYIET co-
nepxarbcs? [Ipenmnonoxum 4to s (Bbl) 0YeHb YMHBIN. M He MpOCTO YMHBIH, a ellié U
MaTeMaTU4YeCcKu oOpa30BaHHEIN, B TMpenenax ITOJHOro Kypca cpemHei mmkonbi. Hac
(MeHs 4 Bac) BHE3aIlHO ITOCETUIa MBICJIb O TOM, 9TO 3aBUCUMOCTh UCTUHHOIO BECA OT
KaXyLIErocs: He 00s13aHa ObITh IMHEHHON. I MBI pelviy 106aBUTh TpeTHil Koadhdhu-
LMEHT. Y Hac Obutl A ¥ B, MBI pacCUMTBIBaIM MCTUHHBINA BEC KaK JIMHENHBIA B 3aBU-
CHMOCTH OT KaXyIIerocsi. A Terepb Mbl pACCUUTAEM €T0 KaK KBaIpaTHUYHYIO 3aBHCH-
MocTb. Bl He BunuTe B 3TOM 60bIoro cMeicna? ComiaceH, He Takasl yK 3T0 Cephes-
Has npobnemMa, M He TaKOoii MHTEPECHBIN BOIIPOC, CKOJBKO s BEIIYy Ha CaMOM JIEJe.
Ecnu BaM Takoe paciiMpeHne He HpaBUTCS, TO JaBaiiTe 3amuileM B (ail 1eHy BECOB,
B pyoiisix. Korzna y Hac HaGep€Tcs noctaToyHas CTaTUCTHKA, MBI CMOXKEM IIPOaHAIM3H -
pOBaTh, CTOSIT JIU IOPOTUE BECHI CBOMX JCHET, WM — Kakas pasHuiia?

Tax, wiy nHaue, Mbl XOTUM JO00ABUTD B Hallie OIMCAHUE BECOB JBa IOJIT — KO3(-
durment C u ueHy Becop. O6a miaBaroero Tvna (single). Kakue HeoXumaHHOCTH



A menepb 0 enagrnom. Basicroe 85

BCTPETIT Hac Ha 3ToM nytu? Mu, popMyaupys Bopoc I10 APYTroMy, KaK MBI MOXKEM
3TO clejiaTh?

BapuaHT niepBeIif, Hexopouruii. MBI IpoCcTo HOGaBIIEM 3TH IBa MOJIA B ONUCAHKE
3anucH. Bor Tax:

TBathroomScalesRec = packed record

Name : string[63];
Date : TDateTime;
A : single;
B : single;
{N}C : single;
{N}Price : single;
end;

Byxoska N B (urypHeix ckobkax — KOMMEHTapuii, HAMEKaloMuii, 4To 3TO ToJie
3aMKUCU — HOBOE, TOJIBKO 4TO NoOaBieHHoe. HIOWKalMA 3Ta XOTd U KOpsBasg, HO
OYEHb I10JIE3HASA, ITOCKOJIbKY ITO3BOJISET SICHO BUIETh, TAE B IIEPBYIO OYEPEADL UCKATh
oIuOKH, ecIu 4TO-TO He 3apaboTaeT.

A uT0 B 3TOM Hexopoliero? Eciu Mul BCE elg neaeM BUI, YTO MBI TOBOPYIM O TIPO-
rpamMMe JUIS JOMallTHUX BECOB B JOMAIIHEN BaHHE IS IOMAIITHETO YIIOTPEOIEHUS, TO
BcE xopoo. Eciu MBI moipasymeBaeM MporpaMmy KaTuGpOBKY TUAMETPa HEKOTOPO-
TO YCTpOUCTBA, KOTOPOE MOJIETUT ITO3[IHEE B CTOPOHY ropona Ilapika, To BOMPOCH!
BO3HHMKAIOT. BO3HUKAIOT, €CJIM HE Y Hac, TO y 3aKa3uukoB. IlnaBanu, 3HaeM. Ho MBI
TIOKa MIPOAOJIXAEM PACCYXIATh B KATETOPUSIX NMPYKMHHBIX BECOB.

Ms1 BHeCTTM M3MEHEHHA B hopMaT HAIMX JaHHBIX. OHU CTaIM JIydlle, ¢ Haei
ToukM 3peHus. Ho craprie daiisl craporo ¢opMaTa HUKYIA He IeIHCh. To eCTh, Y HacC
€CThb HJaHHbIE — (Dailyibl cTaporo (popMara, ¥ ecTh TaHHbIE — (haiiibl HOBOTO (popMara.
JIBa BapuaHTa, 1OKa.

IIpu 3TOM HHKYyZA HE HENUCH U cTaphie MporpaMMel, Ecau sTa nporpamma cyie-
CTBYET U XMBET TOJIBKO Y HAac, TO HeT npobaemMel. Ho ecnu et nonwayiored cocen U
3MHKa U3 COPOK TPEThEH KBAPTUPEI, TO BOSHUKAIOT HEKOTOPBIE HETIOHSTKH,

Cpa3y ckaxy o Tie4aJJbHOM — Bbl HUKOTIA He NOObETECh aOCOIOTHO MPaBUJILHOMN
paboTs! Balielt iporpaMmel. OmmbKy HEyCTpaHUMEL., BBl UMTaIM KHUTH 0 JOKAa3aTeNb-
HOM TeOpUM IPABWIBHOCTY TporpaMM? DTO Belb IIPOCTO IIYTKA, BBl BEAb Cpasy Io-
Hsun? ToJIBKO 3Ty HIYTKY HEKOTOPBIE MPUHSUIM BeephE3. HEBO3MOXHO 0Ka3aTh Mpa-
BWJIBHOCTb peaJIbHOM MporpaMmbl. HuKorna Heb3s ckasath — CJICACTBUE 3aKOHYEHO,
3abynpTe. [IporpaMma Hukorna He O6yaeT paboraTh CTO COPOK LECTH MPOLEHTOB Mpa-
BWIBHO, He MeuTaiite. Hamo utobb1 oHa paboTana npaBaornogo0HO MPaBWIBHO, XOTS
OBI IIPOIIEHTOB Ha IEBAHOCTO NEBSITD.

IMomoiiném K mpobiieMe Kak MaTeMaTUKH, XOTS ¥ OYeHb HesaTelmusele. YTo Kaca-
€TCsI JAHHBIX, Y HaC €CTh ABAa BaApHaHTa — JaHHbIE cTaporo dopMarta v TaHHBIE HOBOTO
dhopmara. Uto KacaeTcss mporpaMMbl, TO Y Hac (HAaC MEPCOHANTBHO, 3MHKU M3 COPOK
TPEThEH, U MTPOYNX) BAPHAHTOB CTOJNBKO Xe. Vi y HUX ImporpaMMa HOBasl, TO €CTb,
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3aTOYEHHas Mol paboTy ¢ JaHHBIMUA HOBOTO (hopMaTa, WM y HUX MporpaMma crapasi,
I1s1 cTaporo (hopMmara.

JlBa Ha 1Ba — UMeeM YeThIpe. Beero yeTripe BapuaHTa. MemIeHHO U OCMOTPUTEb-
HO M3YYHM UX.

HoBas nporpamMMa 1 HOBbIE JaHHBIEe. BCE Xxopo1110, COMHEHUH HET.

Crapas nporpaMma 4 ctapble JaHHble. AHAJIOTHYHO.

B demcmee s cobupancs ncums eeyro. M noka — noaywaemcs! © VIHTEIEKTY-
JIbHBIN aHEKIOT.

WHpIMHM CI0BaMU, I1I0KA Y HAC, IIPOTrPaMMUCTOB, BCE MIET XOPOIIIO.

Tenepy — HOBas IporpaMma u cTapbie AaHHbie. 2KHUTh BEYHO yXe HUKaK He I0JLy-
yaeTcsd. [IpounTaB nepBbie YeThIpE NOJsA U3 (paitina, KOTOpbie TaM, 6e3yCI0OBHO, €CTh,
Hallla IporpaMMa IONBITAETCI IIPOUYMTATE M elig IBa IT0JI, KOTOPHIX B (aiiie, Gesyc-
JIOBHO, HeT. Pe3ynbrar npeackasyeM. [IpudéM, pe3yabTar 3TOT MeyajieH He3aBUCUMO
OT KOHKPETHOM CTPYKTYpHI Hailero ¢aiiia.

Crapas nporpaMma 41 HoBble naHHble. He Bc€ Tak ctpamrHo. Ctapast mporpamma
TIPOYUTAET TOJLKO CBOIO YacTh, @ TO, YTO OTO Jaxke He KOHeII (haiiia IpoCcTo He Jorana-
eTcs. Kazanoce Obl, CUacThe, HO TOJIBKO «Ka3anoch Obl». [TI0TOMY 4TO MBI ceifuac pac-
CMOTpEJIM MICANbHBIN, CYACTIUBLINA citydail. PeanpHOCTh HeMaea bHa. B peaabHOCTH
BO3MOXHBI BapraHThl. HoBBIE maHHbIE MOXHO Bellb BOTKHYTh U B CEPEIUHY 3aIlMCH,
He 00s13aTesIbHO B KoHell. 3ayeM? Ciyyan, OHHM, KaK U3BECTHO pasHbie ObiBaioT. Ha-
npuMep, eciu 6b1 Haiy Ko3¢dduieHTs A M B Haxomuiuch B Hauase 3aIucu, To ObUI10
OBl JIOTUYHBIM A00ABUTH TyAa Xe U KoadduimeHt C. Pe3dynbraT BBIIIOJHEHUS TIPO-
rpaMMBI IIpeackasyeM U nevaneH. Pasymeercs, 3mech peub HAET cKopee 00 acTeThye-
CKUX IPUCTPACTUAX, 1 MOXHO Ha HUX HAIlJIEeBaThb, TYIIO JOIMCAaB HOBOE I10JIe B KOHELI
3anucu. Ho, Kak M3BECTHO, HEKpacHBbIE CaMOJIETH He JieTaioT. HekpacuBbie Ipo-
rpaMMBbl HE CaMOJIETbI, OHM OOBIYHO pab0Tal0T, HO BHOCUTh B HUX U3MEHEHUSI OYEHb
HENPUSITHO.

Emié cutyanust. Cutyauust yyTh CJIOXKHee, TOXe IpeomgonumMasi. Hac He ynoBieTBo-
PSIIOT 5TH XaJIKKe HIECThIECST TP CUMBOJIA IS 3aIIMCH TEKCTOBOT'O OITMCAHMS BECOB.
Mp&l He x0TUM «TaHbka u3 copox mpembvell Kéapmupul», Mbl XOTUM «TaHbKa U3 copok
mpembell Keapmupbl ¢ 60abUUMU BbINYKAbIMU ena3amu». Ham xodeTcs XoTs Ob1 127 cuMm-
BOJIOB. MBI MeHsieM 63 Ha 127 — pe3y/bTaT eyaabHo NpeackasyeM. PasyMeercs, u 3Ty
HETIPUATHOCTb MOXHO IpeonojieTb. OueHb HECTIOKHO OCTaBUTDL CTAPOE I10JIE IIPOCTO
HEUCIIONb3yeMbIM, U 100aBUTD B KOHEI] (haitia HOBOE, XOpollee.

[TpumepHo TaK:

TBathroomScalesRec = packed record

musorName : string[63];
Date : ThateTime;
A : single;

B : single;

C : single;
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Price : single;
Name : string(127];
end;

Kakmue-T1o xankue notepssHHbIe 64 Gaiita Hac, HaIEIOCh, COBEPIIEHHO HE BOJHYIOT?
To ectb, moka BcE€ UAET XOPOIIO, HO KAK-TO XPYNKO U HEYCTONYMBO. YCyryoiasaeM cu-
Tyaluio.

B onuH npekpacHbIit MOMEHT ITPOCBETIIEHUS HAC OTOPYHUT TOT (DaKT, 4To HHPopMa-
LM TTO KaXKJIBIM OTHEBHBIM BECaM XpaHUTCS B CBOEM OTHEIbHOM (haitte. UTo B a3TOM
roxoro? K mpuMepy, HaM 3aX0TeJIOCh IepeHECTH Hally MpOorpaMMy Ha Opyroi KOM-
nelotep. BMecTe ¢ rmporpaMMoit HEMMpeMEHHO HANo MEePEeHECTH U XpaHUMEIE €10 JaH-
Hele. CobupaTh U TalUTh Ky4dy (ailyioB KaK-TO HE OUYEHb XOPOIIO — KaK HU cTapaiics,
BCE paBHO, XOTb OOWH — HO MoTepsieM. JIyuie Gbi1o GBI COGPATh BCE X B OTHY KYy4Y,
TO €CTb B OMMH 00N (haiin. DTo 06Ut MPUHIIUIT, 3TO OTHOCUTCS KO BCEM CIIydasM,
a He TOJIbKO K B3BEIIMBAHUIO OTYPIIOB B GaHKe, WU S yKe 3a06bUI, YTO MBI TaM COO-
CTBEHHO NMPOrpaMMupyem?

Temneps cepne3Hee. Korma Mber cobepéM Bce MalieHbKHUe IUToxue Gaiipl B OOWH
GONBIION XOopoIIuii (haiis, MBI MOJIYYUM MOJIHYIO HECOBMECTUMOCTE BO BCE CTOPOHBI —
CTaphIX BEPCU MPOTpaMMBI ¢ HOBBIMHM (hOpMaTaMU, M HOBBIX BEPCHI ITPOTrPaMMBI CO
crapeiMu hopMaTaMu. Yto emé nevaabHee, MPEANOJIOXKUM, YTO MBI IIPOSIBUJIN HEBH-
JIAHHYIO (IJIs1 IPOTPaMMMCTa) TIPEXYCMOTPUTEIPHOCTD, ¥ C CAMOT0 Havalia pa3paboT-
KU BBEJIM HOBBIN (hopMaT HaHHBIX. TO eCTh, C CAaMOro Hayajla Bce TaHHBIE XPaHATCS B
onHoM ¢aiine. Cracér iu 310 Hac? He crracé€T. Kak TosbKO0 MBI 3aX0TUM JOOAaBUTH XOTS
Obl OMHO IT0JIE B 3aMMCh, HAITy IPOrpaMMy XAET OBICTPBIM W GECCIaBHBINA KOHeEIl.
B mioxoM cMeIciie aToro cioBa. [ToueMy 370 Tak, pa3bepuTech CaMU.

Yro genarnb?

Yo nenmate? i TaKOro AIMHHOTO BCTYIUICHHUS OTBET OYAET HEOXKUIAHHO KOPOT-
KUM. XpaHHUTh B ¢aiisie Homep Bepcuu (aitna. XpaHUTh B TPOrpaMMe HOMEP BEPCUU
(haitna, ¢ koTopol oHa MoxeT paboTtaTh. Eciy BCE mpaBHIIbHO OPraHM30BaTh, TO BCE
OyzmeT paboTaTh MOYTH caMo c000M, 6€30 BCSIKMX IOMOJIHUTEIbHBIX YCUIIHIA.

Kak ¢ aTiM paGoTaTh, paCCMOTPHM Ha 3JIEMEHTAPHOM YPOBHE, KaK IMPOCTHIE He3a-
TEIIMBBIE MPOTPAMMUCTEL. S UMelo B BUIY 6€30 BCSIKUX TaM KJIACCOB M 00BEKTOB. Tak,
YTO HU F'OBODH, TTIOHSITHEE..

U emgé, ecnu He NieHb 3anIIHUTE B KHUTY JIy I'prHzoy “@uitocodust mporpaMMupo-
Bauusa Windows 95/NT”. 4 e€ yxe pekoMeHmoBas. TaM 3Ta mpobyieMa U MeTOABI €€
PELIEHUS PACCMATPUBAIOTCS ETANTLHO, M, BO3MOXHO, aXe BOepBhie HAa Oymare. Ha-
MMUCAaHO OYEHb IaBHO, 2 HUYETO HE M3MEHWIOCH. Jlaxe s HU4ero JIydiie IpuayMaTs He

Mory.
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Cuayajia pacCMOTPHUM MPEIeIbHO MPOCTOH ciyyail, YToObI BCE OBUIO KaK MOXHO
HarsaHee. B 5ToM cityyae MOXHO OGOMTHCH U 0e3 Besikux yxuuipeHuit. Ho smyqine
CHavaJia IMOHATh UAEIO B IIEJIOM, U JIyYilie €€ IIOHSATh Ha IIPOCTOM MpUMepe. Y Hac eCcTh
TaKasi 3al1cCh;

type
TTabRecord = packed record
A : integer;
B : integer;
end;

W 5Ty 3anuch Mbl, U3BUHUTE 32 TABTOJIOTHIO, 3alliChiBaeM B daitn. A tenepsb op-
MaT 3TOH 3aIMCH HEMHOTO MEHSIETCS:

type
TTabRecordPlus = packed record
A : integer;
B : integer;
Bonus " : double;
end;

Yro nenath? I[ToBTOpPIOCH, B Hayase Hallero ¢aiiia (mo6oro ¢aitnal) gomkeH xpa-
HUTBCA HOMep Bepcuu. [Toutu BHavase, cpasy Hocie CUTHATYphl. B kakoM dopmarte u
pasmepe? S pekomennyio uesoe (integer), yereipe Gaiita. Ho ogHoro storo maiuo.
ITpo6ieMy Hao pelaTb KOMIUIEKCHO. Bech KOMILIEKC MEPOTIPUSTUN BBHITJISIIETD LOJI-
XeH MPUMEPHO TakK.

Ipouemypy pacCMOTPHM MEIJIEHHO ¥ C CAaMOT0 Hayasia. YTo MBI fejlaeM B Havyase?
B Havane — 5T0 KOIma y Hac caMblil iepBblil (popMmat daiia. O6paTuTe BHUMAaHUE, B
5TOT MOMEHT MbI [TOHSTHS HE UMEEM, KaKuM 00pa3oM IoMeHseTcs B Oymytiem ¢op-
MaT Hauiero (aiina unM 3anucu, ¥ TOMEHSIIOTCS I OHU BOoOnie. MBI TOJBKO nodo-
3peeaem, YTO OHU MOTYT MTOMEHSIThCS.

M#1 0OBbSIBIIIEM IIEPEMEHHYIO, B KOTOPOIi XpaHUTCS HOMED TeKy1luei Bepcuu ¢Gop-
Mata. UMeHHO IlepeMeHHYIO, a He KOHCTaHTy TIOTOMY, UTO C TIepeMeHHO o6paniaTbes
npoiie. PasyMeercs, 3HaueHue 3TOi nepeMeHHOU MeHsThCs He OyaeT. S B Kypce, uTo
B Henbdu 3T0 AenaeTcs, Wi IOJDKHO AeJaThCs M0-IPYroMy, HO MBI pacCMaTpuBacM
CaMblii IMPOCTOi, IPUMUTHUBHBIN ¥ YHUBEPCATIBHEIN CiIyyai

var
thisVersion : integer;

B caMoM Havajie Halleil mporpaMMbl, HallpuMep B CEKLIUU HHUITHATU3ALMY TJIaB-
HOI'O MOLYJIS, MJIM MOLYJISA, B KOTOPOM 3Ta IlepeMeHHas O6bsaBIEHA, Mbl HHUIIUAIU3H -
pyeM €€, nepemenHyoo. HoMmep Bepcuu y Hac, caMo co6oii. ITOKa YTO paBeH eMUHMULIE.
CurHatypy Msl yke MHULIMAJIM3UPOBAJIM, HO IOBTOPUM Ha OMC, IS HAIISIHOCTH:
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thisVersion:=1;
signature:= ‘bathroom scales ’;

Pasymeercs, B ciydae, ecii GBI MBI Cpa3y MBICIIIUTA B KATETOPUSX KIACCOB U 00B-
€KTOB, BCE OBbIIO GBI Topasno npoie. Ho MBI He UIlieM JIETKUX myTel.

Hanee. Y Hac ecTb ABe oInepaliiy — 3amuch B daitn u ureHue u3 daiina. Mcxons us
MOMX JIMYHBIX TIPEIIIOYTEHUM, ¥ HAac OyIeT 3alMCh B TTOTOK U YTEHHE U3 IOoToKa. Ha
JIOTMYECKOM YPOBHE, 3TO IMOYTH TO X€ CaMOe, 4YTO ¥ paboTa ¢ (hailyiom.

3amuch B daiil mpoucxogut 6e30 BCAKUX YXUIIPEHUH, TOJIBKO ¢ KOMMEHTaPUSIMU
Ha TaMaTh Uis ceds camoro. CHavyajia MbI 3aITHChIBAEM CUTHATYpY U HOMED BEpPCHUH,
O6BABJIEHNA TEPEMEHHBIX OYEBUHEL:

const
maxSignLen = 128;
verLen = 4;
var
signLen ¢ integer;
signStroka : array/[l..maxSignLen] of char;
signString : string;
verS : array[l..verLen] of char;

signLen:=Min( Length (Signature), maxSignLen) ;
for i:=1 to signLen do

signStroka(i] :=Signature([i];
S.Write (signStroka,signlen);

verStr:=Format( ‘%.4d’, [thisVersionl]);
for i:=1 to verlLen do

verS[i] :=verStr[i];
S.Write(verS,verLen);

IToueMy MBI TIMIIIEM HOMEP BEPCUM HE KaK LIEJIOE YUCIIO, a MPeoOpa3oBaHHBIM B
CTPOKY IUTMHOM YeThIpe? [la MOTOMY, UTO TaK €€, BEPCUIO, TIPOIHE Pa3MISICTh ¥ TOHATD
HEBOODPYXEHHBIM B3IJISIIOM CHapYXW.

Urenwve u3 daiira 3aMeTHO citoxHee. [Touemy? IlepBoe — MBI IOJDKHBI TIPOBEPUTH
CUTHATYpy. DTO, HAIOMHIO, OUEHb ITPOCTO, TOTOMY YTO OTBETOB BCETO JABA — WJIU 3TO
Hau ¢aiii, WM He Hani. BTopoe — MBI YUTaEM HOMED BEPCHH. A BOT TYT BApUAHTOB
MHOTO0.

CHayayia 00BSICHIO Ha CJIOBaX, a TIOTOM B BUIE MTpOrpaMMHOro Konaa. Eciu Bepcust
Halleil mporpaMMEbl coénadaem C BepCcHe 3aITHCaHHOM B (haiiyie, TO BCE XOPOLIO, WU,
110 KpaliHe# Mepe, Herwioxo. Eciiu Bepcus (aiina Huoswce BEpCUH TPOTrpaMMBI — 00 3TOM
MBI IIOFOBOPUM. A €CJIM BEpPCHST YUTAeMOTO (haiiyia ebiie BEPCUM HaIllei POrpaMMBI?
IToueMy Takoe MOXET CIIyJUTHCS, MOHATh HETPYAHO — HaIlled cTapoi mporpamMmme
TIONCYHYJIU HOBBIH (ati.
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Cmapyro cobaky Hosbim mpiokam He Hay4uus © HapomHas MyIpocTb

A BOT Hallly CTapylo IIpOrpaMMy 3apaHee Hamo O0yIMTh OOpalleHUIO0 C HOBBIMU
Gaitnamu. M nydire B nBa npuéma. Iporenypa YTeHUs yCTaHABIUBAET NPU3HAK TOTO,
YTO Ha BXOZEe HOBas Bepcus ¢ailia, a OCHOBHAS IporpamMma, IOJyYUB OT MPOLIEAYPbI
YTEHUS1 BMECTO JaHHBIX 3TOT I€YaJIbHbIN pe3yJbTaT, BHIAAET [10JIb30BATEI0 COOTBET-
CTBYIOLLEE MevaabHOoe cooblieHue. [1aBHOe, YTO JIOrMKa 3Ta JOJDKHA ObITh 3JI0XKEHA
B IIporpaMMy ¢ camoro Hauaja. J1o0aBiisaTh e€ motoM OyneT mMo3aHO.

A JToruka 31oii paboTa HecJI0XHa, HO BCE Xe TpeOyeT HEKOTOPOTo YMCTBEHHOI'0 Ha-
NpsDKEHMs. Y Hac ecTh IIporpaMmMa. B mporpaMme 3amicadH HOMEp BEPCHH, C KOTOPOit
oHa pa6oTaeT — MaKCHMAJIbHBIM HOMEp BepCHH M3 BCEX IpEenbIaylIuX. B HateM ciy-
yae, IIOCKOJIbKY MBI TOJIbKO HaYaIi pa3paboTKy, 3TOT HOMep paBeH enuHulle. Pazyme-
ercsa 1 6e3ycoBHO, 3Ta KOHCTaHTa (IlepeMeHHas1) noJixHa ObITh 0ObsIBICHA HE B Ca-
MOIii mporpaMMe, a B MOIYJI€, PeIM3YIOILEM 3aIkCh M YTeHUe B (aitin. B uneane — B
KJacce. Y Hac 3Ta lepeMeHHas Ha3piBaercs thisVersion.

Hanblte — oyeHb mpocto. Halra mporpamMma 3amychiBaeT CBOM HaHHBIE B ¢haiti,
TOT, KOTOPHIN Ha MUCKE, M CYLIECTBYET pealbHO 1 Be4HO. B 3TOM (haitiie, cpa3sy mocie
CUTHATypHhl, OyIeT 3aIKucaH HOMEP BEPCUY — TEPBBIN (CHMBOJIbHAS €IUHHUIIA B YEThI-
péx OaiiTax).

// BeuHocme

Y MeHsA ecTb TPexAMOoBbIe ANCKETbl. ITUM HUKOTO He YAUBULIbL. Y MEeHA eCTb NATU-
JIOVIMOBbIe [MUCKEeTbI. DTUM Masio KOro yanBuLb. A elwé y MeHs eCcTb BOCbMUAIINMOBbIe
AncKeTbl. Ha HMX 4TO-TO 3annCcaHo, 1 A 6bl OYeHb XOTEN Y3HATb, YTO UMEHHO, Befib 3TO A CaM
YTO-TO Ha HWX 3aMncbiBas, 1 3TO BbIIO UTO-TO OUEHb AJIA MEHS BaXKHOE.

A elwé, roBopAT, y ameprKaHLUeB €CTb MarHUTHbIE NEHTbI C TefleMeTpuen AaHHbIX OT no-
NeToB Ha JlyHy, HO MPOUNTaTb X HE Ha YeM, HU OfHOro MarHuMTOdOHa He ocTanocs. Mpu-
AETCA BepUTb Ha CNOBO, YTO OHY TYAa NeTanu.

A BOOGLLE N06NI0 TeOPUKM 3aroBopa. TutaHuk nogmeHunn. U EnbumHa Toxe nogmeHu-
nu. A ewé feByLIKa B M/1aTbe B FOPOLLEK, 3TO HE U3 NEeCHW, 3TO Y aMepPUKaHLEB TakasA Ha-
BA3UYMBaA NAes, 1 A 00 STOM TOXKe KHUTY Hanucan, Ho e€ A BaM He MoKaxy.

// KoHey BeuHocmu

HamomHio Haury 3agady. Mel X0TUM, yTOOB! Hallla HOBasi IporpaMMa yuTaja Hailu
crapeie gaHHbie. Ho HaM 3Toro Majo. Mbl XoTuM, 4TOOBI Hallla cTapas HporpaMma
yuTajaa U3 HOBBIX JAaHHBIX TO, YTO OHA 3HAET, U HE YMHMpaJa, BCTPETUB HEITOHSTHbIE
IaHHbIE. DTO Halla 33j7a4ya. A Hallla cBepx3amaya B TOM, YTOOBI CTapas Iporpamma,
BCTPETUB (haiiyl JaHHBIX HOBOTO (hopMara, BEXKITMBO Mpeaynpexaaia I0Jb30BaTesNsT —
YTO-TO MOUUIO He TaK, ¥ YTO, KOHKPETHO, JaHHBIE 3TH NMPHUHAIUIEXAT HOBOU BEPCHH, C
KOTOpOIi OHa, IPOrpaMMa, CIIPABUThCS HE MOXET.

To, 4TO OTHOCUTCS K CBEpX3aaye B paMKax caMOro MOMYJIs, peaiu3ylouiero ¢op-
MaT HallluX AJaHHBIX, OCYLIECTBICHO OBITh HE MOXET, 9TO caMo co00ii pasymeercs. st
9TOro TpebyeTcsl MpHUBJICUCHUE TOM, OCHOBHOM TTPOrpaMMBbl, KOTOPasi 3TOT MOIYJIb UC-
M0Jb3yeT. TakK yTo, KaK TOBOPUTCS, CIOHA OyIEeM eCTh IT0 YaCTAM.
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Haia ocHoBHas, rjiaBHas mporpaMMa, YuTacT Har daiii. Mel BCE eré ropopum
TIPO Halll CaMblil TIEPBBIM BapyaHT HAIIETO MOMYJS i paboThl ¢ daitmom. ObpaTture,
TIOXaJyICTa, caMoe NMPUCTAILHO BHUMAHUE Ha TO, YTO Hallla OCHOBHAS IIporpaMMa He
MEHSIETCS BOOOIIE U HUKAK. To €CTh, HE MEHSAETCS OTHOCHUTEJIbHO HAIMX Hejei —
KOHTpOJISI CUTHATYp U Bepcuii. [ToueMy s TOBOpPIO BO MHOXECTBEHHOM 4ucie? A 1mo-
TOMY, YTO TAaKMX BHEIIHUX (DaiyIOB ¥ JOCTATOYHO CIIOXHON U CepbE3HOM MpOorpaMMBI
Oy#eT He ONWH.

Hama mporpamMma yurtaeT Hant ¢aiin, npoBepsieT CUTHATYPY — CUTHATYpa COBIA-
naeT, o6 3ToM GoJblile HEe BcrioMuHaeM. Hailla mporpaMMa 4yuTaeT BEpCUI0 TaHHBIX
u3 (daiina ¥ cpaBHUBAET €€ ¢ BepCUE JTaHHBIX U3 MOIYJIS, KOTODHIA K HEeil TPUKOM-
TTOHOBAH.

Ha sTom MecTe y HEKOTOPBIX HACTYIIAET TO, YTO HBIHE MOIHO HA3bIBATh KOZHUMUG-
Hbili duccoranc. Jla, 3T0 OMMH U TO Xe MOIYJIb. IIpoGieMa B TOM, UTO MOMYJIb, IIPUIIe-
TUIEHHBIN K HaIIel mporpaMMe, MOXET OBITh ITPOIUIONOXHUM I10 OTHOIIEHUIO K MOY-
JII0, MIPULETUIEHHOMY K TOM Halllel rmporpaMMe, KOoTopasl 3amucaia Hanl Gdaiti, npu
Y4aCTHH TOU Xe mporpaMmal. Min Hao60poT. S BCE MOHATHO 00BICHUI? DTO HEBAX-
HO, JJaJiee MBI BCE pacCMOTPUM eLIE pa3, TOAPOOHO U IO HIaram.

Ho noka uro Bc€ mpocto. Ml yutaem Haul daity. B daiine HoMep Bepcuu paBeH
€AVHULIE, TTIOTOMY UTO B KOJIE, €T0 3aITUCHIBAIONIEM, OH, CaMO COOO0 TOXe paBeH €M~
Huue. Y B Koze, 3TOT (haiil YuTaoIeM, OH TOXe paBeH enuHulle. Bcg€ coBmamaer, Bce
cuactiussl. Huuero unrtepecHoro. [la, pasyMeeTcs, 4TeHe CUTHATYPBI M HOMEpa Bep-
cuu abCOJIIOTHO CUMMETPHUYHO MX XK€ 3aITUCH.

Ho npomén Mecsai, HacTyrmuia oceHb. MbI moMeHsUM (opMaT Haiero caiiia.
B HEM mogBwWICS TOT caMblit 60HYC, JOOABJIEHHBINM paHee B 00bSIBIICHUE 3ammicy. MBI
IIpY 9TOM OYEHb aKKypaTHO MeHsieM HoMep Bepcuu (thisVersion) Ha ABOMKY (pa3yme-
eTcsl, BCE B TOM YeThIpexbaliToBOM CUMBOJNILHOM (dopmare). v BOT TyT HacTymaeT pas-
HooOpasue. Ha Hac Hactymaer. Cily4aeB ITpU YTEHUM Hamero (aija Haliei xe mpo-
IPAMMOM YK€ YETBIPE.

Cryuait nepserit, Haia mporpamMMa HOBast, MOAIEPXKUBAIOIIAs BEPCUIO HOMED JIBa.
K Helt npuKoMIIOHOBaH MOMYJIb CO BTOpoU (HOBOIf) Bepcuelt ¢aiina. Hama HoBas
rporpamMMa Mo CYacTIUBOM CITy4aifHOCTH YMTAET Halll HOBBIH (haiii BTOpOit BepCcUM.
B aTom cityyae BCE XopolIo, HO HE Hafo paJoBaThCs 3apaHee. A KaK Hallia mporpaMmma
MIPOBEPUT, YTO STO UMEHHO HOBBIN (aiti? Bompoc He HACTONBKO MITYTIBIN, KAKUM Ka-
xetcst. Ho ocTaBUM 3T0 1M0o3Xe, IO IOTYYeHUST OKOHYATEJILHOTO MPOrpaMMHOTO KOAa.

Crnyyaiyt BTOpO#i. Haina crapast mporpaMMa 4uTaeT (aiin HoBol Bepcuu. Pazymeer-
cs, MBI BCE 3apaHee MPeIyCMOTPENN, ¥ B Halllel caMoii cTapoil mporpaMMe, ¢ CaMoro
HayaJia e€ pa3paboTKU eCTb IPUMEPHO TaKKe CTPOKHU:

if thisVersion < verS then begin
ShowMessage (‘Ycé& nponajno, wsd!’);
end;

thisVersion — akTyajbHas BEpCUsI Hallle POTrpPaMMBbl, VerS — BEpCUs, 3aliCcCaHHas
B 3aroyioBokK (aitna. ITpoiie roBops, eciy Bepcusi, MpouuTaHHas U3 (daiina Gosblie
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BEPCHHU, KOTOPYIO NOIEPKMBAET Hallla TporpaMma, To ecTh Ta, KoTopasi oObsiBlIeHa B
MOJyJIe, KOTOPBI/ paHbILIE 3aUChIBa CTapble (Qailyibl, BEpCHsl KOTOPBIX MEHbILE BEP-
CHMM HOBBIX (haityioB, TO MBI BeITaéM coobiieHue. [1o1bp30BaTeNM OT TAKUX COOOIEHMI
OOBIYHO MYTAIOTCSI M HEMEMIEHHO 00paljatoTcs K pa3paboTyuKaM 3a pa3bSICHEHUSIMHU.
B cyliHoCTH, 3TO Iaxke XOpOII0, IOTOMY YTO UX CTAHOBUTCS I'Opa3no Jierdye yroBOPUTh
TIePETH BCEM MOJIb30BATEAbCKIM KOJUIEKTMBOM Ha HOBYIO BEPCHIO IIPOTPaMMBL.

3amaya Halleil IporpaMMbl B 9TOM CJIy4ae IPOUYMTaTh M3 HOBOI BEPCUM BCE, UTO
OHA MOXET MPOYUTATh, TO €CTh TO, YTO YK€ CYIIECTBOBAIO B €€ BpeMsl, U € yXe I0-
HAITHO. EcM BbI 3TO CMOXETE rapaHTHUPOBaTh — Bbl OUEHb XOPOLUUM IPOrPaMMHUCT.
B peastbHOCTH HUKTO OT BaC TaKOTO IOABUIa HE XAET, AOCTaTOYHO, YTOOBI CTapas Ipo-
rpaMMa He Majajia Ha HOBBIX haiiax.

Coryuaii Tpetuit. Hamna crapast mporpaMma YiTaeT Halll Xe cTapbiii daiin. Omars Bcé
XOPOILIO, HO €CTh 0COOeHHOCTU. TOYHEe, Ha JTaHHOM 3TaIe, KOIraa y Hac BCEro ABe Bep-
CHH CTPYKTYpHI (paiiia — ctapas 1 HOBasi — BCE XOpollio. A BOT M03Xe, Koraa Oymet
BEPCHH HE TOJBKO CTapasi 4 HOBasi U HO U MHOTO IIPOMEXYTOUHBIX, KaK BCErJa BO3-
HUKHYT HIOAHCBI.

Kcratu, BbI 3aMeTWIH, KaK PacIUIbIBYUATO U HESICHO 51 BBIPAXaloCh — CTapasi BEpCHs
(haiina, cTpykTypa (aitia, CTpyKTypa 3aIicH, OpraHu3amnys JaHHbIX? DTO He MOTOMY,
YTO 5T HE CJIEXKY 32 CBOMMHM MBICJISIMH. DTO IIOTOMY, YTO BCE TaK pacIUIbIBYATO M €CTh Ha
caMoM Jefie, HECMOTPS Ha TO, UTO MHMOPMaIIMOHHBIE TEXHOJIOTUM — HAayKa He TO, YTO
TOYHasl, HO IaXe U TUCKPETHAasI.

Wraxk, Haia crapas nporpaMMa BepCUM OIMH yuTaeT (haiin Bepcuu oguH. Bompo-
coB HeT. Ho y Hac ceityac, K IpuMepy, aKTyaJlbHOM SIBJISI€TCS BEPCHSI HOMED YEThIpE.
TakuMm 06pa3oM, BO3MOXHA CUTYaLIUst KOTIa IIporpaMMa BEpCUH YETHIPE YUTaeT (haiin
BEPCUH [1Ba, WM KOTAA MporpaMMa BEpCUM JBa UuTaeT (haiil BepCUM TPH. DTH BapuaH-
ThI, KaK JIETKO JOTanaThCsl, CBOISATCS K MPENbITYLIEMY — CTapas porpaMma U HOBBIM
(aitn — v K cienyoleMy — HOBas porpaMma 1 CTapblii aii.

YeTBEpTHIN CiTydail — mporpamMma HoBas, ¢aiin crapbiii. OcHOBHas 3amaya — He
MepenyTarh, KaKylo MIMEHHO M3 CTapbix Bepcuit (aitna Mul yutaeM. Te faHHbBIE, KOTO-
phi€ B TOH, CTapOii BEPCUU yXe ObLIX, MBI YUTacM. 1€ JaHHBIEC, KOTOPHIE NIPUAYMATN
TIOTOM, 3aIlOJIHSIEM 3HAYCHUSIMHU IO yMojuaHuio. HaroMuHawo yxe T0j1y3a0bIThli
TpuMep:

type
TTabRecord = packed record // nepsas Bepcus
A : integer;
B ¢ integer;
end;
type
TTabRecordPlus = packed record // BToOpas Bepcus
A : integer;
B : integer;

Bonus : double;



Ymo denrams? 93

end;

var
TR : TtabRecordPlus;

Kak moioxHa Becty celst Hama nporpamma? ITporpamma, emé pa3 HaIIOMUHAIO, Y
HaC OJIHA Ha BCE CJIy4au XU3HH, TO €CTh, OIHA, JUIT BCEX BOZMOXHEBIX COUETAHUN IO/~
JEPKUBAEMBIX U YHTAEMBIX BepCHiA. TONBKO OHA, TIPOrpaMMa, BCE BPEMsT MEHSIETCS.

// 4YTeHMe u NPOBEepKa CHUI'HATYPH
// ureHme Bepcum. verS - Ta BepcHs, KOTOpas 3anmcaHa B (paiie
if verS >= 1 then begin
S.Read( TR.A, 4);
S.Read( TR.B, 4);
end else
if verS >= 2 then begin
S.Read( TR.Bonus, 8);
end else
if verS >=3 then begin
ShowMessage ( ‘Hy He mMorjyia f, He umoria..’);
end;

Pasymeercs, nmuyHO 4 ucronb3osa 6b1 GyHkuus SizeOf BMecTo Tymolt uudps 4.
Emgé a samymaiics GBI Haj 11e1eco06pa3HOCTRIO IPUMEHEHMS 3aIHceif B TAKOH cUTya-
LIUU, HO 3TO BCE Mestour. BaxxHee yImOMSHYTHIN paHee cirydali, KOria HOBBIE ITOJIS 10~
SIBJISIIOTCS, TIO Halllel BoJie, B cepenuHe 3anmucy. EilE nHTepecHee BapuaHT, KOTIa Mbl
3apaHee pe3epBUpYeM 3aracHbie 6aiiThl B Hatleit 3amucu. C OgHOUN CTOPOHBI, 3TO XO-
poLI0, TOTOMY UTO pa3Mep daityia He MeHseTcs1. C Ipyroit CTOpOHB! — KakK y3HAThb UC-
TTOJIB30BAHO pe3epBHOe Mojie win emé HeT? [Tomymaiite 06 3TOM.



NMABAS
Cuncrembl KOHTPONA Bepcuin

O yém 3Ta rasa

O uéM BOOOILE 3Ta [VIaBa, BUIHO M3 €€ Ha3BaHMSI — O CHCTEMax KOHTPOJIS BEPCUIA,
HO 13 Ha3BaHUA [10Ka HE BUOHO, YTO 3TO TAKOE M 3a4eM 3TO HyxHO. Ha Bompoc «3a-
yeM?» OTBEYAET, II0 CYTH, BCS IJ1aBa, a I0Ka OTBETUM Ha BOIIPOC «4TO?>.

CHayaJia BCIIOMHHUM CTaphlil KCTOPUYECKMI aHEKIOT:

Mamemamux Hebviuuée 3anumancs, Kpome npoyezo, pasgépmrkamu ueyp Ha
naockocmu. Ilonpocuau e2o Kak-mo NPOHUMamo AeKYUI0 NOPMHbIM 0 Memodax on-
mumansrozo packpos. llocae nepeoii dpasv «Ilpednonoxcum 0as npocmonsl, 4mo
uenoeex umeem chopmy wapar, ayoumopus onycmenda.

Ortcroaa mouwio MaTeMaTHyeckoe BelpaxkeHue «PaccMoTpuM cirydait ceprueckoro
KOHsI B BakyyMe. I'mymo? Her, He mrymo. JIioOyl1o 3anady mojie3HO pacCMOTPETh CHava-
Jia B €€ BBIPOXICHHOM, TPEAEIbHO YIPOILEHHOM CIIy4yae, 3aIITHUTE eLIE pa3 B yKe
peKOMEHI0BaHHY10 KHMTY [lojia.

i Hallle# 3anayy pacCCMOTPUM CHavaIa CTydail OMMHOKOro (c¢hepruiecKoro) mpo-
rpammucta. OOMHOKMI MPOTPaMMUCT THULIET POBHO OMHY MPOTPaMMYy, U ITOJIHOMN
c(eprYHOCTH 3T €70 IIPOrpaMMa He CBsI3aHa HUKAaKMMU UHTepdelicaMy HU ¢ KAKUMM
IpyruMu nporpaMmami. [IporpaMma 9Ta COCTOMT M3 OMHOTO IPOrPaMMHOTO MOIYJIS,
dusnyecku npeacrasisioliero coboit onuH Gdaii ¢ ucxomHbIM TekcToM. Ceitvac Tak
nenath He npuHATO (B Delphi), HO paHbilie CUUTAIOCh JaXe M XOPOUIUM TOHOM pa3-
6uBaTh OMH MOIYJIb U IaXe OTHY MPOLEAYPY Ha HECKOJBKO OTAEIbHBIX (DU3UIECKUX
(TexcToBbiX) (aitinoB. Habepure B I'yrie «uto Takoe include». Habpanu? S Habpan u
ObLI YIUBJIEH, OKA3bIBACTCSI, 3Ta TEXHOJIOTMA BIIOJIHE €1lI€ BocTpeOoBaHa.

Ilar B cropony. IToueMy s UHOTIA OTBJIEKAIOCH Ha MPEAMEThI, KOTOPHIX, BPOAE OFI,
yX€ HET, OHUA HE NIPUMEHSIOTCS U MOYTH 3a0BIThI? A ITOTOMY, YTO KaK HAaC yJWIA Ha
Kypce IMIEKTUYECKOTO MaTepuaiu3Ma «Pazsumue uoém no cnupaasus. Buepa GbL0,
CETrOIIHS TOCMESUINCh, 3aBTpa 3abbUIM, a Iocie3aBTpa — «3dpascmeyiime, 1 eauia
méms!». Bunai s 3TOT CIMpajIbHBI Mpoliece, U He pas.

ToT Momysb, 4TO TUINET HAIl aGCTPAaKTHHIN MPOrpPaMMMCT, SIBJISIETCSI TOJIOBHOM
nporpammoit. B nepeBone Ha nenbGUACKHMIT — 3TO WIM KOHCOJILHOE NPUIIOXEHUE,
WM BCs GYHKUMOHATBHOCTb COCPENOTOUYCHA B (haiiyie MpoeKTa, YTO HETUITMYHO. DTO
Yy[0 JIEXUT B ONHOM €JMHCTBEHHOM KaTaJIore, YTO OYEBUAHO. 3a AeTbGUNACKUM IIPO-
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€KTOM, KaK XBOCT 32 KOMETOM, TAHYTCSI TIOHATHBIE ¥ HETIOHSTHBIC (haliyIbl C paciiupe-
nusmu CFG, DOF, DSK, DSM, RES a takke eilé Koe-4To ¢ TWIBIOU criepenu. Bcé
3TO MBI UTHOPUPYEM.

Emé MeI coenaeM COBEpLIEHHO HEBEPOSITHOE MPEATIONIOKEHUE — YTO Halll cepu-
YeCKUM IIPOrpaMMHUCT OYEHb aKKYPaTHBIN M OTBETCTBEHHBIN. OH KaXIbIil JeHb KO-
PYET CBOI KaTaJor HAa BHEUIHMIT HOCUTENb. A JTy4yiie Ha aBa. Miu Ha Tpu, 1o cxeme
«IeMl-OTel-ChIH». A B BOCKPECEHBE MIPUXOAUT TaiKOM Ha pabOoTy 1 NEJIAET NHTETPAIb-
HYIO Pe3epBHYIO KOMMIO 32 BCIO Henelo cpasy. Kak ropopurcs — «/Iyuue nepeboems,
yem Hedob0emb».

// [eyanvHoe u 3asucmiusoe pasmvilsieHue

A MOXHO 5 cefivac o 3n06HOM 1 3aBUCTAIMBOM? O Tex [eTAX, KoTopble C AeTCTBa Blaje-
10T KOMMNbIOTEPOM, KaK CBOUMM NanbLiamm 1 TyaneTHoi bymaroit? A Kak Ha HUX yMUNAIOTCA
WX POACTBEHHMKM! U noyemy A Ha HUX 31106HbI — Ha WX ieTell U Ha X POACTBEHHUKOB?

fl oueHb 3106HbIN, 3aBUCTNIUBDINM U NI0603HaTENbHLIN. Bc& Bpema, ceobogHOe oT nonc-
Ka yrneBofoOpOAOB W HanucaHWA KHUT N0 NPOrpaMMUPOBaHNIO U AETEKTUBOB, A OTAAI0
nonsaxuio no VHtepHety. EctectBeHHO, MeHA 6orblue NpUBNEKaeT CTPYKTYpUPOBaHHan
UHbOpPMaLUA — XUBOI XypHan, IHEBHUKM, TO-CE. B ronose y MeHs ecTb pUnbTp — OH no-
3BOMIACT CMOTPETb Ha BCIO 3Ty NCaHWHY Yepes O4Ku pas3Horo Leeta. MoXxHo BuaeTbh no-
NINTUKY, MOXHO U3HEHHble 06CTOATENBCTBA, @ MOXHO BuAETh KoMnbioTepHbiit Mup. U B
3ToM Mupe 6eCKOHEYHO MOBTOPAETCA OAHO M TO Xe. [leBouku XpaHAT dpoTouku, NoTom
4TO-TO HaKpbiBaeTca u GoToUKM NponagaioT. O6uaHo — ANA AeBOYEK, YBaXkaeMblil Yeno-
BEK U MeCcTamu Aaxe aHaMTUK, YneH NpasuTenbCcTBa B NPOLISIOM, XPaHUT Ha AWCKe CBOIO
[OKTOPCKYI0 Ancceprauumio. [IMcK HakpblBaeTca, Aucceprauma uaéT necom. 310, KOHEUHO,
rope, Ho, Kak 3arafjouHO yTBepXXAaeT HapOoAHaA MyAPOCTb — «2ope He 6eda». bepa — Kor-
fla NponafyT He GOTOUKM 1 He ANCCEPTaLINA, a YTO-TO 1ECTBUTENLHO LIEHHOE 1 HErMOBTO-
prmoe. Mo Heony6nvKoBaHHbIE KHUMY, K NpumMepy. LLyuy.

KomnbioTep HanoMmHaeT cobaky — aetu ropopat «Jad, datil». A Koraa nonyyatoT 3e-
PYLLKY, OY4eHb YAUBAAIOTCA, YTO CKOTUHY Hafi0 PErynapHO BbiryinBaTh, MUHaue OHa HaraguT
B KBapTupe.

// KoHey, lMewansHo20 U 3a8ucMIUB020 pasmbiwineHun

A 370 5 Boob1LE K ueMy? DTO s 06 OTHOM MPEUMYILECTBE CUCTEM KOHTPOJIS BEP-
CUlf — KONUPOBATh CTAHOBUTCS Tpolie. ECM B TpoekTe NecATh pa3paboTIMKOB, TO
3aCTaBUTh MX IIPOU3BOINTH PE3EPBHOE KOMUPOBAHUE HECKOJIBKO CJIOXHEE, UeM 3a-
CTaBUTB AEJIaTh 9TO OMHOTO aAMHHHUCTPATOPA CUCTEMBI KOHTPOJII Bepcuii. Y ciioxHee
He B IEeCATh pa3, a CKOPEE B IECATH, BO3BENEHHOE B KBa/IpaT, IPaKTUYECKH — HEBO3-
MOXHO.

CkyuHoe. lpegmeT n TepMmuHonorus

TepMunonorus. [lanee OyaeT HEMHOTO 3aHYIHO.
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OduimanpHas HUTaTa U3 aHIJIMICKOrO SI3bIKa.

Microsoft Visual SourceSafe is a file-level version control system

1 ueneit 3Toro pasziena 1 3TOM IJ1aBbl:

IIporpammusiii [IpogykT — TO, 4TO, B KOHIIE KOHIIOB, TIOJY4aeTCs B PE3yJbTaTe
MPOTPaMMUPOBAHUS, TO, YTO YK€ MOXHO MPOoIaTh WM momapuTth. Mu ykpacts. Co-
CTOMT WIM U3 OIHOro MCIojHsgeMoro Momyis (¢ pacumupeHueM EXE) wnu u3 He-
CKOJIbKUX. Pexe COCTOUT U3 OMHON MM M3 HECKOJIbKMX IMHAMUYECKUAX OUOIMOTEK.
MoXeT COCTOSITh M3 IPOU3BOJILHON CMECH KaK UCIIOTHIEMbIX MOIYJIeH, TaK U 010/iu-
orek. Kak Momynu, Tak ¥ GUOGIHOTEKH MOTYT OBITD U Yy:KMMHU, TO €CThb B3ITHIMU B yXKe
roroBoM Buze. Jlajee roBopst 00 UCTIONIHSIEMBIX MOOYJSIX, OyneM UMETb B BULY U OU-
OIMOTEKH. '

Ceityac Wi Hac BaXKHO TO, YTO, C TOYKM 3PEHUS TOTO, O YEM MBI TOBOPUM B 3TOH
IJIaBe, MOMYJIH IEJISITCS Ha T€, KOTOPBIE MBI U3TOTOBJISIEM CaM, U T€, KOTOPBIE MBI TTOJTY-
YyaeM TOTOBBIMU — WJIM M3 BHeITHEro Mupa (Hamnpumep 6ubanoreku BPL B Delphi),
WIX OT COcelieil — COBMECTHBIX pa3paborumkoB ITpomykra, KOTOphIE MTOUYEMY-TO HE
JAIOT HaM CBOM MCXOOHBIE TEKCTHI (a moyeMy?) M MepenaloT roTOBbIe MCIIOMHSIEMbIE
MOIYJIY 1 OMOIMOTEKH.

Kpome atoro, B IIpomykre HEU36EXKHO IPUCYTCTBYET Kyya HEHMCIIONHSIEMBIX, HO
HCIIONIB3yeMBIX (DaiilToB — CIIpaBOYHBIE haiyibl, M300pakKeHus], 3aCTaBKM M [axe,
CTpalllHO CKa3aTb, BCSKUE OTUCKIEeHMephl. Be€ manee ckazaHHOE OTHOCHUTCS K HUM B
TOM XXe CTEIEeHH, YTO U K IMOJyIeHHBIM HaMU B TOTOBOM BUE UCIIOTHSIEMbBIM MOIYJISIM
u 6ubnuorekam.

BMecTo «CuctemMa KOHTPOJISI MICXOTHBIX BEPCUit» 51 OyIy roBOpUTh «basa MCXOMHBIX
TEKCTOB» WIM IpocTO «ba3a», mis KpatkocTd. JpyrumMu ciioBamu, 6a3a — 310 COBO-
KYITHOCTb MCXOIHBIX TEKCTOB U OMHAPHBIX (haitjIoB, TOMEUIEHHBIX B CHCTEMY KOHTPO-
JIS1 UICXOIHBIX TEKCTOB.

OueHb rITy00KO B TEXHUYECKME AETAIH 5 BAaBaThCs He Oyly, B IIEPBYIO OUYEPEND I10-
TOMY, YTO CUCTEMbI KOHTPOJISI BEpCUii OBIBAIOT pa3Hble, XOTs BHIOOD OYEHb HEBEJIMK.
51 6ynmy oIKMCEIBaTh KOHKPETHO CUCTEMY KOHTpoJisT Bepcuii Microsoft VSS.

IIpoekT — uto 310 Takoe? K coxaneHu10, 3TOT TePMUH 3aXBaTaIU IPSI3HBIMU pyKa-
MU M CIEJaJM €ro CMBICI B BBICHIEH CTETIEHM PACIUIBIBYATHIM U MYTHBIM. I HUYEro
yXe IOMe/IaTh C 9TUM HeJb3s1, IPUXOAUTCS pacro3HaBaTh CMBICT Ha JieTy. [lepBoe —
ecThb Gonpioii [Ipoekr, ¢ Gonpioit 6ykBEI. D10 TOT [Iporpammusiii IlpoayKr, KoTO-
pHIit MBI U3roToBJsIEM. BTopoe — Boubiioit [IpoeKT COCTONT U3 OTAETBHBIX 6JI0KOB —
HCIIOTHSAEMBIX Monynei (0mbmuoTek). Kaxaplil U3 HMX TOXE MPUHSTO Ha3bIBaTh IIPO-
€KTOM, M, U3BUHUTE, 32 UHTUMHBIE IIOAPOOHOCTH, IIOMELaTh B OTIAENbHBIN KaTasor.
DTO0 yIpolaeT JaibHeHITyio paboTy ¢ cucTeMOit KOHTpoJs Bepcuit. Tperbe — B VSS
TOXE eCTb MoHsATHE MpoekTa. [IpruuéM, TaM 3To cKopee HAaIOMWHAET MOHATUE KaTajlo-
ra — ecTb boJblioit MpoekT, COOTBETCTBYIONIMM I 1aBHOMY TIpoexTy, TO eCTb BceMy
HalleMy IPOrpaMMHOMY NPOIYKTY, OH COACPKHUT IPOEKTHI (ITOAMPOEKTHI), COOTBET-
CTBYIOIIME OTAEITHHBIM MOJYJISIM, & BOT 3TH MaJIeHbKHE MPOEKTHI COIEPKAT yKe UC-
XOIHEIE TeKCThI. OOBIYHO K TIPOEKTY 06a3bl MPUBSI3aH KaTajor Ha aucke. Ho B3auMHbie
OTHOILIEHUS MOTYT OBITh U 00Jie€ CIIOXHBIMU.



Jupuueckoe omcmynaenue, uau a 3a4em 3smo 8oobuje Hado?

W3BMHUTE, YTO HETIOHITHO U 3aITyTaHHO, Jajiee 1 00BSICHIO MOAPOOHO U MOHSITHO.
W em€, TepMUH «MOIYNb» TOXE BBOAUT B 3a0MYKICHUE — 3TO MOXET OBITh KaK OT-
JENBHBIN «(pu3ndecKuii» 6JIOK ImporpaMMbl — UCTTOTHAeMBIH Moayns (¥.EXE, *.DLL),
TaK ¥ MIporpaMMHBIi Momyih (unit). [Ipunércs pa3dupaTsCs M0 KOHTEKCTY.

JNlupunueckoe oTcTynneHue,
1nu a 3a4em 3To BoobGue Hago?

O4YeHb MOXET OBITh, YTO BBl O CUCTEMaX KOHTPOJISI Bepcuil yxe Bc€ 3HaeTe. Torna
TIPOILY JANbIIE HE YATATh.

OueHb MOXET GBITh, UTO BBl 00 3TOM HUUEro HE 3HAEeTe, TOrIa YUTaTh Hano. Bpone
GBI 3TO GAHATBHO W OYEBUIHO, HO €CTh IMOBOM 3ayMaThCs, a IJIaBHOE ITIOCMOTPETH C
JIPYTOi TOYKH 3pEHMS Ha TO, YTO BaM KaKeTCA ECTCCTBEHHBIM U 04eBUAHBIM. Hamnpu-
Mep, BO3HHUKAJIa JI Y BaC He0OXOOUMOCTh B MPUMEHEHUH B BallIUX pa3paboTKax BEWB-
ner—adanu3a? Her? BoT M y MeHs ToXe HUKOTIa HE BO3HUKAJIA, IIPOCTO IMOTOMY YTO 51
HE 3HaJ, 4TO 3TO TaKOe. A KOTAa y3Hajl, OT OHHOTO 3HAKOMOIO aclIUPaHTa, TO OYEHD
3ayMascs.

MOXXHO YyCUIUTD — MOXETE JIM BbI B3ITh HHTEIPaJl, TIOCYUTATh IPOU3BOAHYIO, WU
XOTs OBI 3aITPOrpaMMHPOBATD ITY3EIPEKOBYIO COPTUPOBKY? [Ipeamnosnoxum, 4To HET, U
BBl HUYETO OT 3TOTO He TepsieTe, WiIH, [0 KpaifHeil Mepe, BbI B 3TOM YBEPEHBI. Y Bac
HUKOIA HE BO3HHUKAJIO MOTPEOHOCTH B 3TUX 3HAHMSAX, MMPOCTO ITOTOMY, YTO BBl U HE
MOI03PEBAIU O CYIIECTBOBAHUY TAKUX MOHSTHIA.

A 3Haete v BBl TeopeMy ITudaropa? OyeHbr MHOTHE TENEPDh HE 3HAIOT, A YX ITpO-
cTeiiiiee CieacTBUE U3 HeE — ONMpPENEeIUTh PACCTOSTHUE MEXXITY IBYMSI TOUKaMU Ha ILI0-
CKOCTH — 3TO YTO-TO 3anpenenbHoe. [1oyTy HUKTO He 3HaeT. Teneph 3T0 Ha3bIBACTCS
BBICIIIas] MaTeMaTHKa, pasfiesl aHaJiuTu4eckas reomerpust. M ecau BeL HE 3HaeTe, TO
HHUKOraa 00 3TOM IIPOCTO He 3alyMaeTech. A B IpOrpaMMUPOBaHUH JII000ro rpaduyie-
CKOTO TIPUJIOKEHUST OYEHb YaCTO HAMIO ONPEAEIISITh PACCTOSHUE MEXIY ABYMSI TOYKa-
MU.

OT0 51 BCE K YeMy — €CJIM BbI 4Yero-TO HE 3HAETe, TO OHO BaM HUKOLAA U He TIOHAI0-
6utcsa. IIpocTo MOTOMY, UTO BBl HE IOAO3PEBACTE O CYILIECTBOBAHUU 3TOTO YETO-TO.
OcTaBaiiTech IpU CBOEM U MTpO3s10aiiTe.

W cHoBa o BeliBieT-aHamu3e. JIMIHO s KOTIA-TO CIIBIIIAT TOJIBKO Ha3BaHUE U OMU-
caHue B IBYX ab3aliax y Kako-To IMOITyJIIpU3aTopa MaTeMaTuku. JlecqaTh JeT cuycTs 5
TIOHSIJT, YTO 3TO OUEHDb Hy:KHAas U IT0JIE3HAs BELb, 0COOEHHO B TOI 06J1aCTH, B KOTOPOH
51 paboTAalo, TOJNBKO 51 0 BEMBJIET-aHAJIM3e HUYEro He 3Hato. ITocTapaloch U3y4uTh, ECIU
HE MO3/IHO.

U He 3a6upaiitte cebe rojioBy MIYTIEHIIIEM TE3UCOM «ecau Haoo, nocmompio 8 Humep-
Heme». DTa paBHO3HAYHO HANEXIE Ha YMHOTO HadyaJlbHMKA, KOTOPHII BPEXET BaM Ca-
TIOTOM KY/Ia HAJIO ¥ JACT YKA3aHWs YTO AeJaTh, U KAKUMUA METONAMHU. A BbI TOTOM NO-
cMoTpuTe 3T MeTombl B MHTepHeTe, ara. [leuans ToM, 94TO ¢ KAKOTO-TO MOMEHTA pe-
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eHUd NMpuHUMaete Bbl. [IycTh maxe BBl HE CTAIM HAYAIBHUKOM, C OMPEHCIEHHOTO
MOMEHTA Ballleif KOMIIETEHTHOCTH U Ballleii 3apIlIaThl HUKTO He OyleT 00BsICHATD BaM,
Kak [ej1aTh. BaM MpOCTO CKaXyT, YTO Hamo crienaTh, 4 BCE. M ecnu Bbl HUKOIOA He
CIBIIIANIM TIPO AMCHepCcUlo, TeopeMy Ilucaropa win BEUBJIETh, 3TO CTAHOBUTCS Ba-
et TUIHOM IIpobaeMoii. A pobieMbl UHIACHIIEB, KaK XOPOILIO U3BECTHO, 1iepuda He
BOJIHYIOT.

Kakune oHun Boo6ue 6biBatoT?

CucreMbl KOHTPOJISI BEPCUI OTHOCATCS K TeM IPeOMETaM, KOTOPhIE COBEPLIEHHO
He HYXXHBI TeM, KTO 0 HUX HU4ero He 3HaeT. O cucTeMax BO MHOXECTBEHHOM YUCIIE 5
rOBOPIO IIOTOMY, UTO X MHOTO. He Tak, YT0o0BI 0UeHb MHOT'O, TIPEIMET BCE-TAKHU LUTYY-
HBIM, HO HECKOJNBKO. JIessITCa OHM. C OOHOM CTOPOHBI, HAa IUIATHBIE M OECIUIaTHBIE.
Hacuér GecIiaTHOCTH pafoBaThCsl HE HalO0, IIOTOMY YTO Aajiee CUCTEMBI JEJSITCS Ha
abCOJIIOTHO CAMOIOCTATOYHEIE, TIOCTABIT M pabOTAET, ¥ T€, KOTOPBIM ISl PaOOTHI Tpe-
oyercs yxe ycraHopieHHas CYB/I (cucreMa ynpasieHus 6asamu nanueix). CYB/I, B
CBOIO ouepe/b, OeJIATCS Ha IUIaTHbie ¥ OecIUIaTHbIe, HO, B JIIOOOM Citydae, [jis ycTa-
HOBKM, HACTPOMKY UM IKCIUTyaTallMK TPeOYIOT ornpeneneHHoit kpanvdukamuu. 3a Bcé
TIPUXOMUTCS TUIATUTh, TaK WM UHAYE.

Brisicuute, uto Takoe Borland‘s Together technology. O6 aToM naxe KHMXKH Ha-
rcansl. [IpounTaiite. [pOMKO M BCITYyX TOKAXXKUTE IIPEUMYLLIECTBA TOM IITYKOBUHBI,
OGbscHUTE, TIOYEMY JIMYHO MHE 3TO HE TIOHPABUJIOCH.

HecmoTtps Ha To, uto st maTpuoT Borland, Inprise, wnu KakuMm €€ CMEIIHbIM CJI0-
BOM OHM HBIHYE Ha3bIBAIOTCS, 51 PEKOMEHIYIO CaMOe TIPOCTOE PEllIeHUE — MCIOJIb30~
BaTh cUCTeMy KOHTposisi Bepcuit Source Safe. IlomHoe HasBaHue — Microsoft Visual
SourceSafe, JIuyno y MeHs nanee umyT nudepku 2005, yto kak Ob1 HAMEKAET Ha o[
Bhiycka. CucteMa 3aKyIUIeHa ABa IOa Ha3al, YTo Kak Obl HAaMeKaeT Ha HECNIEIHOCTh
e€ OOHOBJIEHUSI, YTO, B CYLIIHOCTH, OTIpaBAaHO — C TaKMMHU BElaMH TOPOIUTHCS HE
Hamo. TouHee, 3To BooOIIE ITOCIEAHIS BEPCUs IPOAYKTa, TeM HE MEHEE, IPOAYKT, 13-
TOTOBJIEHHBIH HEBITH JIET Ha3all, BIOJHE IIPOAaBajiCs BCETO ABa rofa Ha3al, 4To MOJ-
YEPKHUBAET ET0 HENPEXOIALLYIO LEHHOCTD.

ITocne wm3ydenuss Boripoca, oOHapyXuBaeM, 4TO IOCHEnHsAs Bepcusi — Visual
SourceSafe 2005, xax u oxunmanock. Teneps Mukpocodt npemiaraer B3aMeH Team
Foundation Server. O6 3TOM g HallMIITy B CBOEii CIEAYIOIIEH KHUTE.

CucteMa ot ¢upMbl Microsoft, yTo y HEKOTOPHIX BhI3bIBaeT COMHeHHsI. CucreMa
wiatHas. CucteMa OpUEHTHPOBaHa B MepBYIO ouepenp Ha C++, ¢ KOTOPhIM UMEETCS
onpenen€éHHass MHTEerPalus.

Camo coboii, Iig paboThI CUCTEMBI HY>KHA CEThb (€CJIM BbI HE MCIIOJIB3yETe CUCTEMBbI
B peXXMMe TOJIBKO AJisI ce6s1, YTO BO3MOXHO). BripoueM, B npenbinyieit Bepcun (paHee
MYVSS 2005) 6bi1a BO3MOXHOCTb HCITOJIb30BAHMS BMECTO CETU 4Ero-1o (pusmiecku
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HOCUMOTrO — Ha TOT MOMEHT 3TO ObUTH TUCKEThI. BO3MOXHO, TaKOW PEXUM €CTh U B
TEKYLIEH BEPCUU, TTPOCTO 3TO YK€ HUKOMY HE MHTEPECHO.

CrcTeMa COCTOUT U3 POCCHINU UCTIONHSIEMBIX MOIYJIEH, TTIaBHBIE U3 KOTOPBIX 1B —
Microsoft Visual SourceSafe Explorer u Microsoft Visual SourceSafe Administrator.
Bropoii, Kak Jierko noragathes, ABIAETCS CPEICTBOM aAMIHUCTPUPOBAHUS CUCTEMEL.
BawM, ckopee Bcero, OHO He TIOHanOOMTCST — Bac MHOTO, afMHUHKICTPATOD, KaK BCETIA,
OIVH. XOTsI ObIBAET MHTEPECHAS TPAAULIMS — ITOPYYUTH 3TO BPEIHOE 3aHATHE MOJIO-
JIOMY TIPOTPAMMMCTY, €T0 He XKAJKO. '

A Tenepb 0 rnaBHOM

Temneps 0 ITABHOM — YTO 3TO TAKO€ U 3a4eM BOOOIIEe 3TO Hamo. TyT MBI UMeeM
OOBIYHYIO CUTYAlIMIO — KaK OOBSICHUTD MENEPHOMY YEJIOBEKY, 3a4eM Hal0 MBITHCS.
A v mipaBna, 3a4eM?

// flemorcmpayusn Spyouyuu

A Bbl 3HaeTe, Kakvum 6bin TpeTwit ykas MeTpa AnekceeBuua, Torga ewé He Metpa Benu-
Koro, nocne sosspatyeHus u3 Esponbi? Hy, nepsbiit ykas o 6putbe 6opog. Bropoii o Holwue-
HUW BEHrepcKomn 1 HeMeLKOW oaexabl. A TpeTuit o 3anpete 6aHb. [MoTomy yTo B EBpone
TOrAa He MbINUCh, a METp MeuTan NPUOBILNTLCA K LIMBUNM30BaHHLIM CTpaHam. Hy nagHo,
BpY. YKa3 6bin He TPeTbUM, a MOMO3Xe.

// korey [lemoHcmpayuu Spyduyuu

Bornee Toro, He TO 4TO HAZO OOBSICHATH MOJIB3Y OT CUCTEM KOHTDOJIS BEpCUil, e1ig
Hano OOBSICHATb M MECTAMU JaXe OINpPaBABIBATHCS, TIOYEMY OT HUX OXUH Bpelx. OHu
MENIAIoT XUTh ¥ paboTath Kak xouercs. [IpumepHo kak [paswia JopoxHoro [IBuxe-
HUS MEIIAIOT XUTh U €XaTh KyIa 3a0J1aropaccyIuTcs.

TlogcHio Ha npumepe. Korna BooO1Ie HYXXHBI CUCTEMBI KOHTPOJIST Bepcuii? OTBET
«8ce20a» MHE HPaBUTCS, HO BCE Xe€ IOMAEM Ha YCTYIIKY JICHUBBIM. Eciy BBI equH-
CTBEHHBIN pa3paboT4MK, TO pa3periaio BaM e€ (CUCTEMY) He UCITONIB30BAaTh. XOTS, €CJIU
3TO HE COBCEM He3aTeTuBas MporpaMMa, JIydille IoJIb30BaThCs JaXe B 3TOM CIIyJae.

Ho nycTh pa3zpabotuukoB OymeT Tpoe. Kaxmpiit MUIIET YTO-TO CBOE U TO, YTO OH
MUIIET, NEJTUTCS Ha ABE KATETOPUM — TO, YTO OH CaM IMHLIET ¥ CaM XK€ UCIIONb3YET, OH
U TOJIBKO OH. M TO, YTO OH MUIIET caM, a UCTIONB3YIOT CIlE U APYTHE, & MOXKET OBITh,
TOJIBKO JIpYTHE, 3TO HOpMaybHas npakTuka. I[IycTs Bcs cucTeMa COCTOUT U3 OOHOTO
eMUHCTBEHHOTO UCTIONHAeMOro Moxyisi. Y, camo coboit, 3 Kydu KaKHue-TO HEUCITON -
HsIeMBIX (hailyloB — CJI0BapH, KAPTUHKHU, CIIPABOYHBIE (DaMIIbl. DTO TOXE BXOIUT B 30HY
OTBETCTBEHHOCTH VSS, HO 00 3TOM ITO3Xe U MUMOXOIOM.

Kaxk npoucxoaut npouecc pa3pabotkul B orctyctBuu VSS? Korma onuH u3 paspa-
60TYMKOB (YCIOBHO Bacs) MEHSET UTO-TO B CBOEM MOJYJI€, KOTODBII UCTIONB3YET KTO-
TO W3 IBYX OCTAJIbHBIX TTporpaMMHUCTOB (yciioBHO [leTs u AHKa), OH BBIKJIaNBIBAET €TO
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Ha 00IIeA0CTYIIHbIN pecypc B ceThb U IpenayripexnaeTr 06 3ToM IleTbky wiu AHKY. Eciu
MOJYJIb MCIIOJIb3YETCsI TOJIBKO UM U OO0JIbllie HUKEM, OH HUKOTO 00 3TOM HE Ipemy-
MpeXaaeT — 3aYeM 3aCOpPSTh JIOOIM MO3TU — <«B0 MHO2UA 3HAHUA MHO2UA NeHaiu».
Iletbka unu AHKa 6epyT TO, YTO UM IIPUYUTACTCSI U KOMMMPYIOT K cebe. B uneane.

Camo co6oii, [Terst uHOrIa 3a0bIBaET B3ATh TO, YTO EMY HYXKHO B3SITh — BEIIb OH XKe
0YEHb 3aHIT — paboTOi MM HA000POT, MBI ke Bce moan. Camo coboit, AHKa MHOTHA
KOITUPYET 3TO HE B TOT KaTaJIOT, €i1 0 ApyroM ropa ayMmarb. A eli€ Bacs nHorna myra-
€TCH, HAllo JIM 1aBaTh MOMYJIb KOMY-TO. Bacst mymaeT, 4To 3TO €ro JJUYHBIN IepCoHaIb-
HBIIl MOIYJb, M 3a0bIBAET, YTO OH MOAETWJICS UM II03alpOLUILIM JIETOM ¢ AHKOI Ha
ceHoBasie. OTHaBaTh BCeM — JieHb. My uM OpaTh JieHb.

IToToM Bc€ 3TO TpaHCHUPYIOT U nonydaroT [IporpaMmmueiii [pomyr. [loToM miyT
KpaitHero. He B cMbIciie CHHOHMMA «HocaedHe20», KaK ceifuac IPHUHSITO TOBOPHUTD, a B
CMBbICTIE KpaiiHEro, KOTOPbliA BUHOBAT.

H 310 y Hac nerkuii ciyyait — 910 y Hac [IporpammHbIit [1pofyKT COCTOUT U3 OIMHO-
0 MCIIOJIHSIEMOTO MOLYJA. A ecid U3 nBaguati? Kax Mx Kcratd M3rotoButh? Jlpan-
uaTh pas 3arpy3uTh B deasdu, sl lmocIlioc mmu B kakoii-uubyns Haskell? Omep3u-
TeJIbHOe 3pesuiiie 3ToT Bail Haskell, Mexxmy HaMu roBopsl, 5T ceifyac 3TOT yKac U3ydaio.
SI3BIK-TO BpOJE M HUYETO, HO pa3pabOTUMKM peTU3aluil U COUMHHUTEN PYKOBOICTB
cAeJiay BCE MJIsl TOro, YToOBI 3aryouTh Ueto Ha KopHio. Ecnu Oynere 1ioxo cedst Be-
CTH, S HAIIUIIY 00 5TOM KHUTY.

Ho npo6nemMa usrotoBneHus IlpomykTa HaxaTHeM OMHOM KHOIKH — BCE-Taku
npo6iema HoMep naBa. [IpobiemMa HoMep OIMH — 00eCeYnTh CHHXPOHHOCTh (OIMHA-
KOBOCTb, €CJIU YTOIHO) COBMECTHO KCTIO/Ib3YEMbIX [IPOrPaMMHBIX MOIYJICH BCEMH, KTO
HX COBMECTHO UCIIOJIb3YET.

A Tenepb Bcé BmecTe u pasom!

Wrak, y Hac nporpammuctsl Bacs u Ilets u nporpammuctka AHka. OHuU pa3pada-
TBIBAIOT BTPOEM OIMH TIPOEKT. Bacst caMblil YMHBII, TIOTOMY YTO €TI0 Ha3Bald B YECTh
Bacunus MBaHoBuya Yanaesa, mosToMy Bacs muineT roioBHOI MOIyJib, @ OCTAILHEIE
410-TO BenoMorateipHoe. Ilycts TleTs nuier popmysnsl, AHs pucyet rpaduxy. CaMo
co00if oueBUIHO, YTO BacuH ronoBHOM Moaynb obpaiaeTcs Ko BceM ux (Iletbku u
Aun) Monynam. Ilpu pucoBanuu rpaduku HyXHbl HOPMYITHI, a TIpH pacuere GopMy
HYXHO YTO-TO Tpacduyeckoe — XOTs ObI JUI BBEAEHUST HACTPOEK, KOI(PHULIMEHTOB U
YETo-TO ELIE.

Packnan ronyyaeTcst Takoii:
Bace nyxHbI [1eTbka u AHKa

IleTbke HyXHA AHKA
Anke HyxeH [leTbka
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Ecnu y Bac cioxwioch BrieyaTIeHUeE, YTo Bacd raueT B yIi1y, IOTOMY YTO OH HM-
KOMY He HYXEH, ¥ €r0 HHUKTO He JIIOOUT, TO 3TO HEBEPHO. Baca TyT caMblil IIaBHBIHA,
[TOTOMY YTO 3TO OH TpaHCAUpYyeT Bech [IporpaMmubiii IIpoayKT HETUKOM.

Ternepb KOHKPETHO, KTO YTO UMeeT? B cMBICIIE, Y KOrO KaKue MOIYIu?

Bacs: vasiaMain.pas, vasiaSupport.pas. 910 Bc€ ot Bacu, u 3T0 camoe rjiaBHOE B
TIPOEKTE. v

ITera: petiaFormulal.pas, petiaFormula2.pas — [TeTuHBI GOPMYJIBI

Amnka: ankaGrafl.pas, ankaGraf2.pas — 4T0-T0 po30BO€ 1 C GAaHTUKAMH.

Kpome 3T0oro, Hem36exXHO, Y KaXXIOro 13 HUX €CTh U KAKUE-TO CBOU JIMYHEIE MOIY-
iy, JIocTynm K 3THUM MOMYJIIM IPYTMM pa3pabOTYUKOB COBEPIIEHHO HEOOS3aTelNEH.
Yro 310 332 Monyau? B ciryuae, ecnu peub UAET O IIPOCTOM IIPOEKTE, 3TO KAKHUE-TO Te-
CTOBBIE IIPOTPaMMBbI, WJIK CEPBUCHBIE — CaMU MOAyMaiTe, 4eM OHM APYT OT IPyTa OT-
JIMYAIOTCS.

A emg 6riBaeT, uto IIpoeKT BKIIIOUAET B ce0S1 HECKOJIBKO MCTIOMHSIEMBIX MOIYIei
(ceituac 3TO HE MOTHO) WM HECKOJIbKO TMHAMWYECKUX OUOIMOTEK (3TO YacTo). B aTom
ciryqgae y IleTbku, KOTOpEIA M3TOTOBJACT 2Ty OMONMOTEKY, IOBTOPATCS CUTYyallud
Bacu — a1 mporpaMMHEIe Moaynu koxupyeT [Tets, Tparcaupyet I[lets u HUKOMY He
naét — a 3auem? Emé ucroptar yro-HuOynb. PasymeeTcs, Ipu 3TOM OH MCIIONb3YET
YTO-TO TOJNIE3HOE OT AHKU. IMeeM CUTyalMio, KOTIa YacTh MPOrpaMMHBIX MOIYJIEH
ITetu nomkHa 6GHITH BBUIOXEHA Ha BceoOiliee 0603peHre U BCEOOIINH TOCTYII, a 9aCTh
0CTaThCSI TOJIBKO IJIS1 HETO, XOTSI OHU OTHIONb HE HOCST JIMYHO-CIIYXEOHOT0 XapaKTepa.

Teneps moiigém o maram.

Baca oguH Ha naHpawadTe

ITockombKy XamuHa Bacst, caMblil TIaBHBIM B IIPOEKTE, HUYETO HUKOMY He HaérT, a
TOJIBKO BCE BpPEMSI XOUET YTO-TO OT IPYTHUX, C HETO U HAYHEM. Jlaxe yrpocTUM 3ana-
4y — IyCTb Y HUX TaM CaMO€ HadaJio NMpoekTa, I1eTeKy 1 AHKY enI€ gaxe He MPUHSIIU
Ha paboty, Bacs cripaBigeTcss OOUH U BECh IPOEKT COCTOMT U3 ABYX BacuHBIX Momy-
seti. Tak 4TO HAM MOPeNOCTABIAETCS ITPEKPACHBIN CIIyyail U3Y4UThE CHEPUUECKOrO
Bacio B BakyyMe Ha ¢oHe VSS (HamoMmuHaw, cokpaiieHue mist Microsoft Visual
SourceSafe).

Vxe 3nech BosHUKaeT 3noBeniyii YesioBek o Ha3sBaHHEM AIMUHUCTPATOP, XOTS,
BO3MOXHO, Ha 3ToM 3Tare Bacg cam cebe AnmuHucTpaTtop. IlepBoe, uto nejaeT Bacs-
CaMm-Cebe-AIMUHUCTPATOP, 3TO AO0AaBISET noabzosamens <«Bacs» (MOXHO IIO-
pyccku). JIobaBisieT HE COBCEM TOYHO, B TOM CMBICJIE, YTO TOJIb30BaTelb «Bacs» Tam
1oKa MEePBBIA ¥ eNWHCTBEHHBIN. Jlasiee co3naercs npoexkm Vasia. Bce npaBa Ha MpOeKT
Vasia BRIIAIOTCA MOJIb30BaTeNI0 «Bacsy.
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Y Bacu, HanoMmMuHal0, €CTb 1OBa NPOTPaMMHBIX MOAyJd — vasiaMain.pas u
vasiaSupport.pas. To, 4T0o pacirmpennie UMeHHO PAS, HEMpUHIUITHATIHHO, HATIOMU-~
Halo, M3HayaJbHO cucTeMa Oblia U eCTh 4acTh Microsoft Visual Studio, Tak yTo opueH-
THpOBaHa CUCTeMa COBCeM He Ha [lackanb.

CHavana Bacs BHyTpY cBoero rnpoekrta Vasia co3maer eui€ ofuH MpoeKT. 3ayem?
3atem, yto y Bacu He omHa rporpamma, a MHoro. Hy wiu 6ymeT ux mHoro. Y cBanu-
BaThb BCE MPOrPaMMBI B OIMH KaTaJIOT KaK-TO HEKPaCUBO. A TOKa HA30BEM HOBBI# ITpo-
exT ProgOne. A Terepb TOpXeCTBEHHBIA MOMEHT — Bacs rnmomeiaer (komannoit Add)
B IipoekT ProgOne nBa cBoMx MomyJisi — vasiaMain.pas # vasiaSupport.pas. 910 oueHb
npocto. Beé!

Ho, xax Bcerna, ecTh HioaHchl. CHavana nepsbiit. [1py MOMBITKE OTPEnaKTUPOBATh
¢aiin, kK mpuMepy, vasiaMain.pas, Bacsi, K HEKOTOPOMY CBOEMY YAUBJIEHUIO, 06Hapy-
JKHT, YTO 3TO HEBO3MOXHO. [Iprunna — ¢aiin teneps read-only. Oto noseneHue Cu-
CTEMBI 110 YMOJIYAHMIO, X 9TO XOPOILIO, 3TO IMPaBWIbHO. ITOTOMY 4TO 3TO AUCUUTLIU-
HUPYET.

U, uyToOnl IBa pa3a He BCTaBaTh, Y CHCTEMBI €CThb €Il€ OHa OIMIUs, [0 yMOJ4a-
HUIO, HA000pOT, OTKII0YeHHAs. Eciiu Xe e€ BKIIIOUUTB, TO, IIPU TTOJIOKEHNH (daitia B
CucreMy, oH, (aila, aBTOMaTHYECKM yaasaeTrcs ¢ BacuHoro xkEcTkoro mamcka. To
€CTh, C 3TOr0 MOMeHTa BacuH (haiis cyliecTByeT B OMHOM €IMHCTBEHHOM 9K3EMILIS-
pe B Cucteme, B e€ 6a3e. TakuM 06pa3oM aBTOMaTHYECKM ¥ HABCETA PEIIaeTcs Ipo-
GJieMa YHUKAJIBHOCTH (paitina — (aiis cyliecTByeT pOBHO B OMHOM 3K3eMIUIIpe. DTO
IUCUMIUIMHUPYET, IpUYéM O4eHb CuIbHO. Ho, BpaTh He Oyny, 3a BCe TOABI UCIIOIb-
3oBaHus VSS s He BUIE HY OHOTO KJIMEHTa, paboTaroiero Takum obpaszom. Crnabo-
BaT Hapoel, GouTcd 4ero-to. Tak uto Bace jydIrie OCTABUTE 3TY OILIMIO BHIKJIIOYEH-
HOM, KaK OHA 1 €CTh 110 YMOJIIaHHUIO.

Teneppb Hano NPOU3BECTU OUYEHD HECIIOXKHYIO OTIEPALIMIO — 331aTh 11 CO3AAHHOTO
mmpoekta (ProgOne) paboumit katanor. Pabouuit xaranor B TepMuHoiIorun VSS 3to
Working Folder. Mnu cuuraiite Hao6opoT, ux WF B Moeii Tepmunonoruu PK. g
Yero HyxeH paboy4uii KaTaJioT, Bbl Y3HAETE YYTh IIO3XKE.

Ho0aBeHue MCXOQHOTO TEKCTa B 6a3y MPOMCXOOUT OAMH pa3 B XKU3HU — B XU3HHU
TEKCTa, pasyMeeTcsi. A BOT peIaKTHPOBaHKE TEKCTa MPOMCXOAUT HEOMHOKPATHO. AJl-
TOPUTM PEIaKTUPOBAHUS COOTBETCTBYET AJITOPUTMY YKIIABIBAHUS CIIOHA B XOJOAUIIb-
HHUK — OTKPHITh XOJIOAUIbHUK, TTOJIOXUTh CIOHA, 3aKPBITh XOJIOAWIbHUK. DTOT aJiro-
PUTM SICEH U IIPO3padeH, a Halll s ONUIITY YyTh II0ApOoOHEe.

B3srek McxomHblif TeXCT U3 0a3bl. D10 menaercs koManmoit Check Out. Daitn u3
6a3bl noMenaeTcs B paboyuii KaTajior, eciiy pabounii KaTaaor He ObUI 3a1aH, 00 3TOM
HaM HEBEXJIMBO HarmoMMHaloT. I1pu 3ToM ¢ ¢aiiia aBTOMaTUYeCKH CHUMAETCS aTpU-
oyt read-only.

Hanpiue Mpl paitn perakTupyeM. DTo caMoe IpocToe U noHsTHoe. [locie penakTu-
poBaHUSA MBI Bo3BpalaeM ero B 6a3y komaHmoii Check In. Korma mMbl yTo-TO B 6a3y
KJ1améM, repes HaMM BCIUIbIBAeT OKHO JUIS BBOIa KOMMeHTapusi. HacTositenbHO pexo-
MEHIYIO 3TUM OKHOM He IIpeHeOperaTh ¥ KOMMEHTApUI M3 ITOCICIHUX CHJI BBECTU. [0
TPagULIMOHHOM cXeMe, ¢ IperuKcamu:
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A: 4T0-TO NOGABWIHN

Ch: 4T0-TO U3MEHWIN

D: uro-to0 y6panm

F: nonpasuinu omm6ouky.

TMocne BosBpanieHus daiiia B 6a3y, OH HEMEUIEHHO TPUOBPETET aTPUOYT «TOJIBKO
IUTSt YTeHUS» (Y HAaC Ha XECTKOM IUCKE).

A Ternepb KapTWHKAa — TPOCTO T0Ka3aTh, KaK 3TO BHIIILAUT. YTOOH! 1Ba pasa He
BCTaBaTb, B 6a3y 3[eCh yXe mpucTpoeHsl IleThka 1 AHKa ¥ KOe-UTo ellié,

istial SourceSafe Explorer

 View Versions Tools Web Help

Database: Base, : : - | Conterts 5f41$N55‘€fPf'°,j9¢"? . '
a@y L i

3 afCommon B vasiabain : : - . 10914 1646

L Anka | vasiaSupport pas 1.09.14 14:44

2 [ Petia

=l B

gf?ﬁ

B p

5 progTwo

CreBa y Hac TTOJTHBINM CIIMCOK IMPOEKTOB 6a3bl BEPXHETO YPOBHA. BacyH mmpoexT pas-
BEPHYT, U B HEM BUJEH ITOJHBIA CITMCOK ITOAIPOEKTOB IEPBOTO YPOBHA. BrIOpaH
progOne, ¥ clipaBa MOKa3aHbI comepXaniyecs B HEM IBa ¢aiijla MCXOTHBIX TEKCTOB.
Daiibl HaXONATCS, €CJIM MOXHO TaK BBIPA3HMTHCS, B IIACCUBHOM COCTOSIHUM — THXO
Jiexart B 0a3e, HUKTO U3 HUX He HaxoguTcd B cocrossHuu Check Out.

BcnomorarenbHoe cyacTbe

3necs s elé pa3 NOMBITAIOCh OTBETUTh HA HE3aMaHHBIN BOIIPOC — a 3a4eM BCE 3TO
Hano? B uéM cuacthe? CHavaia OT TPYTHOM U HEIIOHATHOM cuacThe. IT0TOM 0 cyacThe
MaJICHBKOM M OYEBUIHOM.

BHenpATb CUCTEMY KOHTPOJISI BEPCHI IIPUXOIUTCS CBEPXY, TO €CTh IPUHYIUTEIIb-
Ho. Tpynsuuecst BU3XAT U CONMPOTHBIITIOTCS. OCHOBHAS IICUXOJIOTHYecKad IpobiieMa
B TOM, UTO PUXOIUTCS] BLUTOXKUTh BCE CBOE TBOPUYECTBO Ha Bceobiee 0603peHue. He-
KOTOpBIE, 0OCOOEHHO OYEHb MPOJBUHYTHIC U KPeaTUBHEIE, ONACAIOTCS, YTO YKPALYT UX
reHranbHele paspaborku. Ho Takix Majo, ¥ OHM BCerna B cocenHelk koMHaTe. IToToMy
YTO, €CJTY TAKUE 3aBEJTUCH B Halllelt KOMHATe, MX HEMEIUIEHHO HaJl0 TPaBUTh, KaK Tapa-
KaHOB, cpencTBoM «Ko6a». BeI He 3acTanu 3TO cpencTBO? AX Na, TapaKaHBI yKe BbI-
MEpJIN — U3-32 3JIEKTPOMATHUTHOTO U3JTydeHHsT KOMITBIOTEPOB,
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Ha camoMm nene, BOmpochl aBTOPCKHX IMPaB Majio KOrO BOJHYIOT. BOJBIIMHCTBY
NPOCTO HENPHUATHO, YTO UX TEKCThl B 1000/ MOMEHT MOXET YBUAECTh KTO YTOIHO.
Jaxe eciiv ycTaHOBJIEH CaMblil TAKTUYHBIN M JETMKATHBIN PEXXKUM pa3aeeHUs JOCTY-
I1a, HaYaJIbHUK BCETa BUIUT BCE, TOTOMY YTO €EMY MPEIOCTABJICHBI ITOJIHbIE IIpaBa 10-
CTyIIa KO BCEM ITpoeKTaM. MydaeT He TOJIBKO TO, YTO MOXKHO [TOCMOTPETh TEKCT, OTOp-
9aeT TOT (PaKT, YTO MOXKHO MIOCMOTPETh M UCTOPUIO U3MEHEHUI — HE NOJIyYUTCS BTU-
Xapsl UCIIPaBUTh HUKEM paHEe HE 3aMEUYCHHYIO OIIKMOKY ¥ MOAOpOCUTh KO 00paTHO,
KaK HY B 4€M He GbIBao.

Crpaurxas mpobieMa He TOJIbKO B HauyallbHUKE — CTpaliHast mpodjema B cebe ca-
MoM. Hano yerko ympaBisite coboif — oOHapyxXui mpobsieMy, B3sUI KO, HCIpPaBUI
npoGiemMy, BepHya kon. Vmu, mycTh gaxe B 6ojiee MUPHOM Cilydyae, KOrma HUKaKux
OIKOOK HET, MPOCTO H00aBuI (GYHKIMIO, BEPHYI B 6a3y. BOT 3TOT MOMEHT — peliu
IUIs1 ceBsi, 4TO BCE TOTOBO M BEPHYJI KO B 6a3y, 0ueHb Hampsraet MporpaMMUCTCKUH
MO3r. MOXXHO Bep e1I€ IOMEIUTUPOBATh Hall HICXOMHBIM TEKCTOM, €1II€ HEMHOIO, eI
YYTb-4yTh. A TYT BO3HUKAET MevYajibHasi HEOOXOAUMOCTb IPUHSITh PELIEHUE — WX KOI
TOTOB K YTIOTPeOJIEHUIO,, UJTH KaK.

U sT0 51 roBopio 1oka o IMPOCTOi 4eJoBeYeCKOoi ncuxoaoruu. Janplie xyxe, mno-
TOMY 4TO Ha TOPM30HTE BUTAIOT MOHCTPHI TexHonornyeckux Heobxoogumocteii, KOTo-
peiM VSS oueHb, HY oueHb MeluaeT. [Ipumep? IlepBoe, ¢ Yero Mbl HauyaId MEPEXOI K
CHCTEME KOHTpOJIS BEpPCUi, OBUIO YCTpaHeHUE DyOauKkaToB (aiioB. JybaukaT — 310
Korza onuH (aiis, c OTHUM U TEM XK€ UMEHEM, HO, BO3MOXKHO, M, CKOpee BCEro, ¢ pas-
HBIM COIEPXaHMEM, XXKUBET Ha pa3HbIX KOMITbIOTEPAX Y B Pa3HEBIX KAaTaJ0rax X BO3IMOX-
HO IPUHAMLIEXKUT Pa3sHbIM ITporpaMMucTaM. ¥ st Tpy BO3MOXHOCTH COUYETAIOTCS BO
BCEX KOMOMHAIIMSIX.

M mbl B3sutM OecIUIaTHYIO UL YaCTHBIX JiMLl nporpamMmy Duplicate File Finder
(DFF) (cuuraiite 310 GECIUIaTHOM peKiaMoii OeCIUIaTHOM ISt YaCTHBIX JIULI IIpOrpam-
Mbl DFF) u e€ npumenwnu. Y cranu Mbl Bce Bepcuu ¢aiios, 60siee OMHOIO SK3EM-
IIsipa, YHUUTOXaTh. M TyT Cirydmiach, Kak TOBOPSIT 3TH Ballly IEBOYKH B STUX BaIIUX
uHTepHeTaX — «I'pycTbka, ITuvanbka u Jlerpecebka».

Hauasics BceneHCKu KPUK ¥ BOTLIb O HEBO3MOXHOCTH 060UTHCh ONHOM Bepcueit
(haiiyia ¢ OqTHIM MMEHEM, UTO I OTCTaJl OT XKM3HM, U YTO 51 BCETo 0OI0Ch — 3TO Jia, 3TO
6e3yciIoBHO, 6010Ch. Bompoc yperympoBaiu, HO 0CagoK OCTaJICs.

A Teneph 110 MEJIOYU, WIH, YTO II0JIE3HOTO MBI IojrydyaeM eni€? Eciau Mbl HaxXMeM
MpaBoil KHONKOM MBIIIM Ha UMEHU (aiina B 6a3e, TO MOIBUTCH BOT TAKOE JIOKAJTbLHOE
MEHIO:
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Contents of §jvasiafprogone
MName . + User

a vasiaSupp

Show Histary...

& Y} Show Differences. .,
)fé Delste

@I‘s Repame

* Properties...

Ceituyac Hac UHTepeCyIOT MyHKTHI «Show History» u «Show Differences».

HamoMuHaro, daitn vasiaMain.pas 6bU1 cHayasia ToMeéH B 6a3y (Add). 3areM ero
orpemaktuposanu (Check In/Check Out). Y myctb notoMm ero euig pas U3MEHUIN
(omsit Check In/Check Out). Oto mis HarmagHOCTU. [10BTOPSIS IPYTUMHU CIIOBaMU
JUTSL OUeHb YMHBIX, Y HAC B 6a3e Teneph JIEXAT TPU BEPCUU MICXOTHOTO TEKCTa — UCXO[I-
Hasl, IOCJie IIEPBOTO PENAKTUPOBAHUS U TIOCJIE BTOPOTO PEAAKTUPOBAHUA.

JUJ1s1 TioNTHOM HATTIIMHOCTH fajiee TPUBOXY BCE TPH BEPCHUM.

Iepsas:

program Kuku;
begin
end.

Bropas:

program Kuku;

var
R : single;
S : single;
stroka : string;
begin
R:=10;
S:=3.1415 * R*R;
end.
TpeTbs:

program Kuku;
var
R : single;
\Y : single;
begin
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R:=10;

V:=(4/3) * 3.1415 * R*R*R;

Writeln( ‘V = Y, V:7:2);
end.

Wnes nounatHa. IlepBbiit BapuaHT — IycTasi 3arOTOBKa, OOJBaHKA IIPOrpaMMbI.
Bropoii BapuaHT paboTaeT — cyuTaeM IUIoLanb Kpyra. TpeTuit — KOHLIEIILIHS U3Me-
HMJIACh, CYMTAEM OOBEM Il1apa C TEM Xe PaIlycoM. Bo BTOpOM BapHaHTe Mbl OObSIBUIIN
CTPOKOBYIO IIEpEMEHHYIO, HaBEpHOE, [UIA LieJieH BEIBOLA PE3Y/IbTaTa, @ B TPETHEM OT-
Ka3aJIUCh OT He€, U BBIBEJIU PE3yJIbTAT HEIIOCPEACTBEHHO.

Teneps BeIGUpaeM MyHKT MeHIo «Show History». BunuM ciemyiolee:

,

["Tonly show this diélog when the Shift key is down ‘

DTO HAM HE MHTEPECHO, XOTS B 3TOM OKHE MOXHO yKa3aTh, OT KaKOil BEpCUM 10
Kakoit Bepcuu (aityia HacC MHTEPECYET dTa caMasi UCTOpHsA. MHE 3TO KaXeTCsI COBep-
LIEHHO U30BITOYHBIM, XOTS, IIOCTABUB ITUYKY B JIEBOM HIKHEM YIJIy, MOXHO OT 9TOI'0
OKHa HaBcerja u30aBUThCsI. A rmoka HaxkumaeM «OK».

Tenepb uMeeM BOT 3TO:

BF History of SiVasialpropOnelvasiaMain, pas
History: 3 ltems |

[Vesion  User / Dats " CAction

| . 103141648 Checked in $//asia/biogihe
2 Vasia 1.03.14 16.44 Checked in $/Vasia/proglne

1 Vasia 1.08.14168:17 Created

910 mone3Hee. Mbl MOXeM BULETb, CKOJIBKO Pa3 ¥ KOTa UMEHHO MEHSJICS 3TOT
taiin, 970 3HECH CaMoe BaxxHOe. Borpoc y HauaibHUKA BCerna OAMH — KOraa Mmocjesn-
HuUlt pa3 npuKkacanucs K daitnry? Obparute BHMMaHUe, YTO YUTATh HANO CHU3Y BBEDX.



Bcnomoeamenwvroe cuacmoe

107

OO6paruTe BHUMAaHKE Ha KHOIIKY CIIpaBa. Terneps BEIOMpaeM HHTEPECYIONIYIO HAC BEp-
CHIO M HaXXuMaeM KHomKy «Detailss. IToygaem criemyronee:

Ttem:

Date:

Version: 3

$! IpmgOne[vaslaMuln pas

1.09.14 16:46

Yasia. - - | Previous

User:

Typs: ANSI/MBCS - .

‘ Lage! t i
jcheckedmﬂ\»’asna}pmg‘ g "

Commeht
Ch: noveHsnk nnowaab Ha obvén

B none «Comment» MBI BUIUM KOMMEHTApHil, KOTOPBIA MbI HAITMCAIU MPH BO3-
BpauieHUH (aiina B 6a3y 110Cjie BHECEHUS B HETO M3MEHEHU . BB Belb HarucaiIu KoM-
MeHTapuii? S e Bac IpOCWIT HarKuCcaTh?

Emg nHTepecHee BO3MOXHOCTb ITPOCMOTPETh PA3IMUsl MEXIY Bepcusmu aiina.
Henaercs 3To win BeIGopoM myHkTa «Show Differences» U3 TOKaTbHOTO MEHIO, WY
HaxaTtneM KHonku «Diffs u3 npenpiaymiero okHa «History». CHauaza rioxoit crnocoo.

g_ompare: > HprogOnefvaanMam pas;3 i dewse v I ‘ ’

f""‘-—“'_—'—'l f
o Ib B \Base datawasta\progt)ng Browse, .. ¥ ‘ m
: @\hsual : : . ,
e
: O Unix s . . ’ Senaan
. Dlgnore whits space. . [ignore case
i E]Only show tms gixa!og when the Shlﬂ: key is dt:vwn ‘
.Ignore line ending differences - [Flsave setnngs
D Show context

K coxanenuio, Win TYT He BCE Tak IpocTto, Wik Microsoft orats Hakocsawt. Toy-
Hee, BCE OTHOCUTEILHO IPOCTO, HO OUeHb HeynoOHO. Miu, KaK 0OBIYHO, TO JIU JIBIXU
He eNyT, TO JIU 51 HETIOHATIVBHIIA.
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W3 BepxHero mosst peaakTupoBaHus «Compare» KOIUPYEM €ro COIepKIUMoe 1 3a-
MEHSIEM 3TUM COACPXUMBIM TO, YTO HaXOMUTCS B HIDKHEM Iojie «To:». [Tocie 3Toro
CBOMMH COOCTBEHHBIMH PYKaMK 3aMEHsIeM HOMED BEpCUM 3 Ha TOT HOMED, C KOTOPhIM
Mbl XOTUM CPaBHUTb, OOBIYHO Ha €AMHUILY MEHBILE, TO ecTh 2. Haximaem Ok.
Toro xe pe3ynbTaTa MOXHO JOOMTHCS, BEPHYBIIMCH HAa OKHO paHbilie — History.
Hanee, ynepxusas kinasuiry CTRL, BeIOpaTh ABE BEpCUM ISl CPABHEHUS M HaXaTb

kHornky <Diff>. IlpaBna, nerko? A st 310 CiIyyaitHO OGHAPYXUI HECSTh JIET CITYCTSI.
B cMbiciie, MHE paccKasaid, ¥ st OOHAPYKIIL.
W Bor, HakoHell, pe3yJbTar:

R 1 single; R + single;
% v % single: 7

3 : singie;
S begin

6 R:=10:

7 Yi=t4/3) ¢ 301415 ® RARER;
8 Briteini Ve Uvutal s

9 end.

10

1
2
3
4
5 sStroka s string:
&
e
a

A 4yTO MBI 31€Ch BUOIMM? MBI BUOUM Pa3IMuus MPOTPAMMHBIX TEKCTOB pa3HBIX
BEpCHii.

K BenuuaifiueMy coXajleHHIO, KHMTA Hallla Y€pHO-0Oesasi, 1BETHAs KHUTra JCHEr
crouT. MoHUTOp LIBETHOM, 3TO OecruiaTHO. [OBOpAT paHblile, OY€Hb HaBHO, ObUIH
JIIOIU, KOTOPBIE MOIJIM, IJISIAS B YEPHO-OETIBII TEIEBU30P YBUIETh UICXOOHYIO LIBETHYIO
KapTHHKY. VI BBI TonpobyiiTe, Halla KapTHHKA GbLTa MCXOIHO LIBETHOIA.

B VSS npenycMoTpeHa BO3MOXHOCTb BO3BpallIeHUS K IIpenblaylet Bepcuu daiinia,
Ha3biBaeTcst Rollback, 3akormaHa oHa JOBOJIBHO ITTyOOKO, BULMMO, BO H30exXaHNe CO-
Onazna. Ilonb3oBaThes et He pekoMeHayo. CaMa no ceGe OHa COBEPILESHHO He CTpanl-
Hasi, eCIIM NIPUMEHATD €€ K OOBbIMHBIM, HepasienéHHbM, Qaiinam. [Ipu ucnons3osa-
HUU Ha pa3nea€HHBIX (Share) daitiax BO3HMKAIOT HIOAHCHI, IIEpepacTaloiiye B Ipo-
©71eMBI, BHI3bIBAIOLIME IOTEHIIMATIbHBIE ONIaCHOCTU. Tak 4To s 3T0 Ge3obpasue cpasy
cTporo-Hactporo 3ampetwi. Bo usbexanue, TeM 6Gonee GONBLUIMHCTBO CKOJIBKO-TO

BaXXHBIX (aiinoB — pasnenéuusie. O TOM, YTO TaKoe pasuenéHHble (aiibl, Mbl e1lé
IIOTOBOPUM.

MoaTtaHynacb U KOMNaHWA

A teniepb o aBHoM. Ha pa6oty npussimu I1eTbKy 1 AHKY M OHM M3TOTOBUJIM CBOU
nporpaMMHbie Moxyiu. st Hux, Momyseit ITeTbkyu 1 AHKM, CO31aJT COOTBETCTBY!IO-
1IIMe TIPOeKTH B Oase — Petia u Anka. Onu, ITetbka 1 AHKa, no6aBwmm Tyna (Add)
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cBoM Mmomynu. KpoMe Toro, oHU HOGAaBWIM TYyIA Ky9y KaKWX-TO JIMYHBIX UCXOMHBIX
TEKCTOB, KOTOpbIE HUKOI0, KpOME HUX HE HHTEPECYIOT.

Teneps o0 rpycTHOM. ECTh 04Y€Hb HEXOPOIIIME JIIOAH, KOTOPLIE KJIaOyT B 6a3y BCE.
DTO Beb HETPYIHO U €CTh ONpaBIaHue — a BAPYT npuronutcs? B ciydae Delphi, onu
kianyt tyna ¢ainsl CFG, DSK, uto XoTst 661 UMeeT HeKOTOpHIi cMbIcs. Ho UM 3TOTO
MaJjio, OHY OTITPaBJIAIOT TyAa Xe u (aiisl Tvuma DSM, 4To 110 MeHbIIIel Mepe CTPaHHO.
Ha stoM nipoiuiecc He ocTanapauBaeTcs U B KomwiKy ckiaabisatorcss DCU u EXE (wiu
DLL). IToy6usa 65r.

3anoMHuUTe MpocToe MpaBwio. IToka Bbl HAYMHAIOLINI IIPOrPAMMUCT, KJIAIUTE B
6a3y Tonbko daitnel TurioB PAS, DFM u DPR. Korna Bb moyMHeeTe, MOXeTe KJIacTh
Tyma BCE, 4TO BaM YrogHo. Tak 4To Hallk yMHeHbKME IleTst u AHS nojoxwnu Tyna
TOJIBKO IT0 iBa (paiiyia MICXONHBIX TEKCTOB C PaCIIMpPEHNEM *.pas.

Temnepr Hamr Bacwmuit BaHOBWY HOKEH U3rOTOBUTHL IIporpaMmHuslil ITpomykr.
06 usroroBnennu [IpoaykTa ogHOI KHOMKOM MBI ITOKa e1Ig U He 3anKaemcs. M3roro-
BUTb XOTh KaK-T0. OOGBSICHATDH NMOAPOOHO, KAaK OH €0 U3TOTABIMBAET HAa 3TOM 3Talle,
He 6yIeM — BCE paBHO 3TO HEIIPABIIBHO, U TaK JejaTh He Hano. Kak 3To Hamo AeiaTh
TIPABIUTBHO ST OOBSICHIO IO3XKE.

Ho, x mpuMepy, IycThb ITOKa Haill Bacs mpocTo CKomupyeT 13 6a3bl HyXKHBIC MY IS
TIpoexTa (haitnbi K cebe, B pabouuii katauor. Ot IleTbku o KonupyeT daiin petiaForm1.
pas u3 npoekTa VSS (karanora, o cyti) Petia. Ot AHku konupyeTt daitn ankaGrafl.
pas u3 kaTajnora 6a3sl Anka. §I mepeunciiaio 3To TaK J0JIr0, YHBUIO U 3aHYIHO I TOTO,
4TOOBI TOKA3aTh HENETKYIO 3aady CTOosIIylo Tiepea Baceit. HyxHo mOMHUTD 1Ba KaTa-
Jiora B 6a3e. HykHO MoMHUTB, Kakue (aiiyiel U3 HUX B3ATh, Hy:XHO MOMHUTS K02da X
B35Th — UHBIMM CJIOBAaMH, U3MEHWIACH JIU Bepcus ¢haina, ¥ He Iopa JId ero OOHOBUTD.

[MocnenHroio mpo6iaeMy — Npo6ieMy MOCIETHER BEPCUM — YIIPOIIAET ITyHKT JIO-
KaJILHOTO MEHIO ¢ ToBOpsAIUM UMeHeM «Get Latest Version». TolbKO BBI3BIBATH JIO-
KaJIbHOE MEHIO ¢ 3TUM ITyHKTOM JIy4lllie He Ha UMEHH (aiiyia, a Ha BCEM KaTajiore cpasy.
ITo aTolt KOMaHIe GYIyT OCMOTPEHBI Bee (hailyibl, HAXOMAIIMECS B KaTajgore 6a3bl
CpaBHEHHI C OMTHOMMEHHBIMY (haiilaMu, colepxamuMucs B pabouem karajiore. Ecimn
(aisel 13 6a3bl UMEIOT ATy, OOJIBIITYIO, YeM (haiJibl U3 paboyero Karajaora, To (aiiibl
B paboueM KaTtajiore OymayT OOGHOBJICHBI.

VYXyammM cutyario — y AHKY ¥ [TeThKY B KaTayiorax He TOJNBKO Te (hailibl, KoTo-
pbie HEOOXOAUMO BKIIIOYUTE B TPAHCIIAIIMIO IIPOEKTA, HO U eIIE YTO-TO JIMUHOE. Bacs
IIOJDKEH 3HATh M ITOMHUTh OY€Hb TOYHO, YTO 6paTh U3 3THX KaTajaoroB. KoHeuHo, eciu
OH BO3BMET YTO-TO HEHyXHOe, 6osploil 6enpl He 6ymer. Ckopee Bcero. He Gymer.
Bener. Bonbmioii. A cirygau, Kak s He YCTalo IIOBTOPSITh, OHU pPa3HbIe OBIBAIOT.

Teneps cutyaiusa ctaHoBUTCS enié xyxe. [1eTsd v AHS pemaloT YIydIIuTh OpraHu-
331110 CBOUX JaHHBIX. [ OBOPS MO-PYCCKM, OHH PEIIAIOT HE BAJIUTH BCIO (DUTHIO B OMHY
TOMOYKY M aKKypaTHO JEJNIAT CBOH IMPOCKT Ha HECKOJBKO MOMIPOEKTOB (VI MO0~
Moek). [TpuMepHo BOT Tak:
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%

iF Base - Visual SourceSafe Explorer

File Edt View Versions Trols Web Help

{28 AlCommon

= [33 Anka
{3 Graf
{8 neTrogat

= [ Petia
i3 Formula
3 Moe

= EF Vasia
{8 progThree
23 progTwo

Teneprb 1 6€3 TOro yToMI€HHbBIH Ha rooBY Bacs 00s13aH TOMHUTD U3 KAKUX UMEH-
HO MOAITPOEKTOB CBOMX KOJUIET EMY HallO OpaTh UCXOMHBIE TEKCTHI.

A Teleph y Hac gre3anHo He Bacs u 1Ba NMOALICIUIIEMBIX pa3padoTumKa, a LeJblit uX,
pa3paboTynkoB, HecstoK. Y Bacs gne3anto nOmKeH TIOMHUTD, Y KOTO YTO TAE JIEXUT,
M YTO OTTyZAa Halo OpaThb, a uTo JuLIHee. Y 3T0 He AJist ABYX pa3pabOTUMKOB, a U1 BCEX
necsty. HeT, Tak XKUTb HEMb35.

W MbI BcTpeyaeM BostieOHy1o koManmy Share. Ilo-pyccku — pasmgenuThb, HO 3TO
COIVIaCHO CJIOBapl0. Pasmenuth — 3T0 KOrma MUpPOT PEXyYT Ha YacTU U KaXIOMY 10CTa-
€Tcs 10 KYCKyY. A TyT BC€ Ha000pOT — pasneiiv ¢haiii ¥ OH eCTh Y KaXI0Tr0, M Y X035 IMHa
(aitna ou Toxe ecTb. S MOWEN B yTOJ yMUISATHCS.

Kaxk s1o Ha npakTtuke? Co3maéM B 6aze VSS npoekr. Ha3riBaeM ero HeiTpanbHO
AllCommon — To ecTb THIIa Bc€ obiuee. IIpoekT 6ymeT 0OMHOro ypoBHS C IIPOEKTaMU
Vasia, Petia 1 Anka. Ha aTom MecTte ropa BMelIaTbCsl afMUHUCTPATOpPy 0a3bl UCXOM-
HBIX TEKCTOB.

30ecyw y Hac 6ydem nodpazden é pazdene. «Ilon» — IOTOMY UTO OYEHBb KOPOTKMIA, ¥ Ha
HACTOSIIIMIA pa3mes He TIHET, a BCE-TaKu «pa3feil» — IOTOMY YTO 3TO BaXXHO. EcTh
TaKOe IMOHSATHE, OTHOCSIIEECS] He TOJbKO K VSS — pasrpaHuyeHue mpaB JOCTYIIA.
B Hamem ciryyae 910 4€TKOE yKa3zaHUe KTO M3 II0JIb30BaTesieii MOXET 4TO-TO JEJaTh C
KaKMM-TO IIPOEKTOM, ¥ YTO UMEHHO OH MOXET JI€JaTh.

B camoM Hauasie y Hac eCTb ONMHOKUI Bacunuii IBaHOBUY ¥ BOIIPOC CHUMAETCS.
Bacwnuit IBaHOBMY 110 COBMECTUTEILCTBY SIBJISIETCS TAKXKE M ATMUHUCTPATOPOM. All-
MUHUCTPATOP aBTOMATUYECKN MMEET IOJIHbII 1 aOCOTIOTHBIM HOCTYTI KO BCEMY, IaXe
B TOM cJIyyae, ecii OH BOOOIIe He MOIKIIoUeH K 6a3e, KaK KIMEeHT. 3alIOMHHUTE 3TO Ha
BCSIKMIi Clydaif.

Hanee — nogxmouaiotcs Ilerbka u AHKa. Bacs He xoueT. YTOOBI OHM MMEIHM JOCTYII
K €r0 JaHHBIM, HO OY€Hb XOYET UMETh BO3MOXKHOCTb OpaTh UCXOMHbIE TEKCTHI OT I1. u
A. — Bellb eMy XK€ HaJo TPaHCIUPOBATh BECh IIPOEKT B LIEJIOM, C yJaCTUEM KaK CBOUX
TEKCTOB, TaK ¥ He CBOMX. IleTbka ¢ AHKOIl KpU4aT ¥ CONPOTUBIIAIOTCS — HE OYeHb
YMHBIl1, 10 UX MHEHHUIO, Bacs, uM Bc€ ucnoptut. Ho He Hamo mepexuBaTh 3a HUX
paHblile BpeMEHH, HE BCE TaK OMHO3HAYHO .
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JIi KaXIoro MpoeKTa eCTh YETHIPE YPOBHSA TOCTyIa — MO HapacTawoieit. TouHee
Jaxe Math ypoBHel. [19ThIt 03HAYAeT, YTO HOCTYIIA HET BOOOIIE. BaXkHO MOHATD, YTO
YPOBEHB IOCTYTIA HE IBISIETCS a0CONIOTHON BETMIMHON — KOMY HYKEH IPOEKT, K KO-
TOPOMY HU Y KOro gocrtymna Het? ECTeCTBEHHO, YTO ypOBEHb JOCTYIla — OIWH U3
AT — Ha3HavaeTcs KOHKpeTHO i Bacu. YrnpoctuM xaprtuny. U3 ristu ypoBHeE
ocTtaBuM TpH. [TONHEBIN TOCTYIT — JENal0 C MPOSKTOM 4TO XOUy, STO BCETAA YPOBEHb
X035IHA TTpoekTa. [IpOTUBOMNONOXHbIA YPOBEHDh — HEJIb35T HUYETO. DTO YPOBEHD HO-
CTYTIa K TEM MOIIIPOEKTaM ITPOEKTa, KOTOPhIe HUKOTO UHTEPECOBATh, KPOME UX XO34-
HHa He TOJXXHBI — IPECIOBYThIE TECTOBBIC MPOrPaMMEI, HATIPUMED. DTO B YPOBHS
aGCOJTIOTHO IMOHATHBI ¥ OYeBUIHEL. ELIE OMWH ypOBEHb MPOMEXYTOUHBIA — YUTATh (U
KOITMPOBaTh, caMo cob0it) MOXHO, a 60JIBILIE HUYETO.

W ne 3abriBaiiTe 00 aAMUHUCTPATOPE, Y KOTOPOTO eCcTh rpasa Ha BcE. [lomHUMTE
crapbiit ctux? Her, xoHeuHo, He moMHute. [IoTOMY UTO U He 3HANH.

Toavko 3106ubti Cynepauzop
Jlesem nazno u c60600H0O

B dupexmopuu uysxcue
Cropo! Ckopo éce nosucrym!
© HaponHoe, ckopee BCEro

Terneppb NpUMeHsIEM 3TH TPH YPOBHS K HAIIUM TPEM IOJIB30BATENISIM (KJIIMEHTaM)
VSS (6a3p1). CiioBa B CKOOKax 3MeCh HCKJIIOYUTENIBHO IS TOTO, YTOOBI HATTOMHUTD YTO
CJIOBa Tepel CKOOKaMH U CJIOBa B CKOOKax 0003HAYaIOT OJTHO U TO Xe€.

JLig Tex KaTayoros (IIOOMPOEKTOB), KOTOPBIE HYXHH TOJIbKO [leTe  AHE, MBI BBI-
CTaBJIsIeM JOCTYII IS BJIAAEIbIIEB — TIOJHBIN, a IUIS BCEX OPYTMX MOJb30BaTeIe —
HHUKaKo#. 3mech Bcé MOHATHO. Bacs, ecTeCTBEHHO, 3aIlpelaeT JOCTYI K CBOUM IIPO-
€KTaM BceM, KpoMe ce0s1, OH e MIaBHbIM.

Teneps o npoekte Petia. Y Iletd kK HeMy, caMo coO0H, TOJTHBIN OOCTYI. Y AHKHU
noctyma K ITeTioHe HET HUKAKOro — a IeHCTBUTENIbHO, 3aueM eit moctyn? Y Bacu no-
CTYTI TOJIBKO Ha YTEHUE — €MY BeIb HYXXHBI [IeTUHEBI NCXOTHBIE TEKCTHI JJIS1 TPAHCI-
Y. AHaJIOTUYHASA CUTyalus ¢ mpoekToM Anka. JInst Auu — Bc€, s Iletu — Huyero,
It Bac — TONIBbKO 1St IYTEHUSL.

B pesynbTaTe Bce cuacTIMBEI — Bacst mMeeT BCE oT BeeX, [1eTs 1 AHs yBepeHBI, uTo
[HAJIOBJIMBbIE BacHHBI pYYOHKM HeE 3aJie3yT B UX MCXOIHBIE TEKCTHI C HENETIBIMU UC-
MPAaBJIEHUSMHU.

Kak Bcé caenatb xopoluo

A Tenepb 0 NIaBHOM. MBI XOTUM, 4TOOBI Bacst Mor TpaHCIMpOBaTh CBOM MPOMYKT
6€e3 HEOO6XOOUMOCTH LOJITO M MYYHTETBHO BEIOUPATh pyKaMH HEOOXOOUMBIE eMy (ari-
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JIBI U3 KaTaJIOTOB, B KOTOPBIX OHU JIEXAT Y €r0 COPAaTHUKOB. 3neck Hafgo OefCTBOBATh

OYEHb aKKypaTHO, IIOTOMY UTO [1€JI0 AEHCTBUTEILHO Cepbé3HOC.
Chayazna TexHuueckas u AITOPUTMHUYCCKAs CTOPOHA BOIIPOCa — KaK 3TO OCIaCTCA.

3aTeM — 4YTO 3TO 3HAYMT U IS Yero.
IeTbka unér B 6a3y, HO He B CBOM MpoekT Petia, a B TOJILKO YTO CO3AAHHEIM, HO

1oKa eté mmycroit mpoekT AllCommon:

ase - Visual SotircaSate Explorer -
. R

Jatsbase: Base ntent: : B G
=R b Neme L o e s Tine
83 ACommo
& 3 Anka
= [ Petia
{3 Formula
{3 Moe
H 8 Vasia

YT06bl KapTUHKA BBITJISIENA JOCTATOYHO YNTACMOM M MacIlTab ObUT IIOKPYIIHEE,
ypesain e€ 1o ropu3oHTaTM. Eciu mocMOTpeTh Ha MCXOAHBIM 00pa3, HaleKo CIipaBa
Mastaut Haanuchk «No Working Folders. OTtuM Mbl 3aiitMEMCSI IOMO3Xe, I HATJISA-
HocTu oT uMeHU Bacu. HanmomuHaro, ceituac Mbl B 623y Bouutu kax Ilets.

Kpyxkom o6BeneHa Liene6Has KHOmouyKa «Share», KOTOPYIO MbI ¥ HAXXMEM.

Shate to $/Petia/Formula e : :
Eile to share; . Projedst 0
e 1

K

j $1aliCormon

o 28 vasia

List files of type:
iRelevant Masks (*,*)

[ 1Branch after share

-

B nosBuBleMcs okHe BbIOMpaeM IpoekT (katamor) Petia\Formula\ u orMeuyaem
00 HAKOMANIAKCHA TaM Gyaiina.
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Projects:
$iPetia/Formuls

EF B
{8 Allicommor
1 Anka
& {3 petia

Usthesoftyps:
~ |Relevant Masks (*.*)

[iBranch sfter share

S50 ; .
o
o

HaxwuMaeM cripaBa KHOIIKY C HEOXHWIAHHBIM UMeHeM «Share». 3aTeM HaXuMaeM
ToXe cripasa KHonKy «Close». ITocie aToro opma rcuesaer, a 0cHOBHas hopMa nmpu-
obpeTaeT BOT TaKOW BUI;

fm} petcaFor;;ié{f pa; -

1.09.14 1853
@ petiaFormulaZ. pas 1.08.14 1553
3 Graf
24 neTrogat
= [ Petia
4 Fomula

@ 8 Vasia |

O0patuTe BHUMAaHWE, YTO 3HAYOK CJIeBa OT UMEHU ¢haliia BHITJIALUT M0-APYTrOMY,
He TaK, KaK OH BHIIJISZEN paHblile y BeeX ¢aiiioB. 3aroryjiiHa cjieBa BHU3Y HAMEKAET,
uyTo (aiiyl ABNIgeTCd pa3ne/IEHHBIM WIM paciiapeHHbIM (3Kapr.) WIM Kak BaM OOJIbliie
HPaBUTCS 3TO Ha3BaTk.

Yro nosyuwwiu B pesyiasrate? O6cymuM moapobHee. Tot daiin (petiaFormulal.pas),
KOTOPHIN HAXOMWJICS B KaTajyiore y [1eTu, TaM u octaics. 1o ectectBeHHO. Ho, ogHO-
BPEMEHHO C 3TUM, OH nogBuiicd B katanore AllCommon. C 3Toro MOMeHTa, BCE U3-
MeHeHus, KoTophie IleTs mpousBenéT B cBoEM daiinie (B kaTayiore Petia\Formula), aB-
TOMAaTHYECKH OYIYT OT3EPKAJICHBI U B TOM 3K3eMIULsIpe (Komuu) aiina, KoTopas Ha-
xonurcst B Kataiore AllCommon. A ecii Ha060poT? A HA060POT HUKAK, TIOTOMY YTO
kataynor AllCommon mocTyrieH BceM (aOCOIIOTHO BCEM) KIIMEHTaM 0a3bl TOJIBKO Ha
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yreHue. Ecny 310 BOPYT OKaxXeTcs 0 APYroMYy, afMUHUCTPATOp 0a3bl NOKEH ObITh
MyOJIMYHO HaKa3aH.

E1g pa3 HarmoMKUHal0, YTO TEPMUHBI «IIPOEKT 6a3bl VSS» 1 «KaTanor» UCIoNb3yIOT-
¢4 3[ech COBEpLIEHHO B3auMo3aMeHsaeMo. Ha caMoM fefie, ¢ TEXHUYECKOH TOYKH 3pe-
HUSI, 3TO HE COBCEM TaK, HO KOoraa Mbl 0GepEMCS 10 OCBOSHHSI IPUMEHEHMSI TCHEBOTO
KaTajaora, H1 MaJIeHIINX OTJIMIMHI MEXIY STUMU TEPMUHAMU HE OCTAHETCH.

W B uém 3pech npeumyiuectso? Iloka HU B 4€M, 1O Tex mop, MoOKa B pa3paboTKe
y4acTBYIOT TONLKO Bacs u Ileta. Ho motom moaxioyaercst AHsI, Ha TeX e YCJIOBUSIX,
gro 1 [lets. [Torom npuxonsiT eig aecsTh pa3paboTIMKOB, HO HaM 3TO yxe Ge3pas-
nuyHo. TouHee, 310 6e3pasznuyHo Bace, moToMy UTo ¢ 3TOro MoMeHTa Bacs He noykeH
ferarb 1o KaTaJIoraM 3THX JeCSITU-IBaALaTy KOOUPOBILIMKOB, & IIPOCTO MOXKET 3aiTH B
karajor AllCommon, # B3SiTh OTTyHa BCE, YTO EMY HYXKHO.

Hecsitu pa3pabOTYMKOB XKIaTh He OyIEM, ITCThb Ty K€ IPOLIeypY IO OTHOLIEHHMIO K
CcBOMM (haitnaM nponenana AHs, To ecTb pasnenwia ux (Share). IlorsageB Ha nMpoekT
AllCommon, yBUIUM TaKO€ 3peUIIIe:

s¢ - Visual SolifceSafe Explore

3 ) Do) '@} ankairaf!.pas .09, 59
(3 Anka ] ankaGrafz.pas 1.03.14 1553
Giraf ] petisFormulal pas 1.09.14 1553

{28 neTrogat il
1 tiaFormula2., 1.039.14 15
@ B Petia ] petiaFormula2.pas 08.14 1553

@ 8 Vasia

To ects, ceityac y Hac B ripoekTe AllCommon comep:XUTcs BCE, YTO TOJILKO Hamo
Bacunuio MiBanoBuyy.

N 3peck 1mopa BCIIOMHUTB O HEONpPeneNnE€HHOM o cux nop Pabouem Karamore
(Working Folder). Heonpenen€énaoM Tonbko mist AllCommon, s Beex (TpEX) ocTalb-
HBIX IMYHBIX IIPOEKTOB OHM, paboyyie KaTajiory, yXe OnpeaeieHbl. '

He 60sick ObITH 3aHYIHBIM, IOBTOPIO eMIE pa3. JJist Kaxxaoro nmpoekTa B 6a3e ykasbl-
BaeTcs (cTaBUTCA B cOOTBeTCTBUE) Pabouuit Karanor. 910 TOT Katajor, KOTOPHI Hc-
TI0JIb3yETCS MPU paboTe C 3TUM MPOEKTOM, MCIIOJIb3YETCs Ha YTEHUE, B OOJIBINEH CTe-
MeHM, HO He Toyibko. Korna Bel KoMaHmyete Check Out, To ecTh u3Biexkaete (aiis mwis
pemakTUpOBaHuUs, TO OH noMeiaercs B Pabouuit Karanor. Kormoa Bel komanmyete Get
Latest Version, To Bce ¢aitnsl U3 mpoekTa rnomMemiaiorcs B Pabouuit Karanor (Ho He
[OMeYalTCcs KaK U3BjIcyeHHbIe U3 6a3bi). Hebobilias pasHulia 3aKJII04aeTCsS B TOM,
yto B cityyae Get Latest Version ¢aitibel He Batiu. To ecTh, OHH HE CTAHOBSITCS JOCTYII-
HBIMU [UIS1 peJaKTUPOBaHUS Ha BallleM KOMITBIOTEPE, U B IMTPOTOKOJIax 6a3bl HE OCTaET-
Cs1 HUKAKUX 3anuceit 00 5TOM BallieM NeHCTBUM.

Hnsa npoexta Anka\Graf pabouuM KaTtajoroM OymeT ckopee Bcero D:\Anka\Graf
WJIM YTO—TO OYEHb IToxoxee. MoxHO, caMo co60ii, BRIOpaTh U Apyroii Katanor. Ho 3To
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yXe Oymer cozgaHue mpobyieM Ha CBOM COOCTBEHHBIN OpraHu3M. AHAJIOTMYHO, IS
rpoekTa Vasia\ProgOne pabounm Karajorom 6ynet D:\vasia\ProgOne/

// PaswAacHeHue

Mma noruueckoro ancka D:\ ynotpebnaetcs 3nech NOBCEMECTHO TOSIbKO MOTOMY. UTO A
BOCMUTaH B CTPOrow aucuunimHe — pasmewiatb Ha aucke C:\ cam Windows u Bce npo-
rpammbl, Ha aucke D:\ cBou AaHHbie, a Ha Aucke E:\ urpbl, GpunbMbl, My3biKy 1 NOPHYXY.
B ocHOBHOM, KOHEUHO, MOPHYXY.

W 3anomHuTe — HUKOrAa He CKauuBaiiTe ¢ paboyero KomnbioTepa Urpbl, GubMbl, My-
3blKY W MOPHYXyY. B 0CHOBHOM. KOHEYHO, NOPHYXyY. CKauuBaiiTe BCE 310 goma. U Bbl byfeTe
UTb ONFO U CHACTAIUBO.

// KoHey PasvacHeHus

Mpo OaHy KHONKy

Crpaminoe cj0Bo — TeHeBoM KaTaior. [lepBas accoumanus — «IIpuspax, remawuii
Ha Kpbiavax Hoyu». Hudgero, mpuBBIKHEeTe. XOpOIlasg CTOPOHA TEHEBOTO KaTtajora
(Shadow Folder), B oTiiirunu ot pabouero Karanora (Working Folder) ta, yto pa6ounx
KaTaJIOTOB MHOTO, 2 TEHEBOM KaTaJIOT POBHO OI¥H. [103TOMY €ro 04eHb JIErKO 3a/1aTh.
EmvHcTBEHHAs MajieHbKasl TPYTHOCTb — €r0 3a1al0T He C IIOMOIIBIO TIPOrpaMMEI pa-
60TsI ¢ 6a3oit (Microsoft Visual SourceSafe Explorer), a BEI3bIBast pOrpaMMy aqMUHH-
cTpupoBaHus 6a3el — (Microsoft Visual SourceSafe Administrator/ DTo €CTECTBEHHO,
BeIb B 0a3y KaxAbIN MOJIB30BATENb 3aXOMUT OT ceOsl JIMYHO, a TEHEBOM KaTajaor —
TIpeaMeT MTo0ANbHBIM, OMUH Ha BCeX VITak, BEI3BIBAEM ITPOrpaMMy aiMUHUCTPUPOBA-
HYS, BBOAUM NapoJib (JIOTMH He HYXEH, OH Bcerna ofMH — Admin) ¥ BRI3EIBAEM BOT
TaKOE MEHIO: '

Lock SourceSafe database...
Clean up Temp Directory...
Options...

Faont...

_ Prolec

Janee BRI3BIBaEM ITYHKT MeHIO «Options,,,», B ToABUBIIEHCS ¢GopMe BEIOMpaeM 3a-
kinanky «Shadow Folders». B BepxHeli cTpouke HaxXIMaeM KHOTIKY «Browses, BEIOUpa-
€M TaM Haury 6a3y, ¥ TOJIBKO €€, B 3TOM MeCTe DyMaThb KaTeropudyecKu He Hamo. Bo
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BTOPOI#i CTPOKE BBOAMM PYKaMy HJIM BBIOMpPaeM KaTajior, B KOTOPOM OyIeT pasMeleH
Haur TeneBoit Katasior. f mpeanouyunTalo co3naTh €ro 3apaHee v Ha 3TOM 3Tane POCTO
BBHIOpATh.

ITorom Haxumaem KHOTIKY «OK». Ecnu 6a3a peasibHas u 6osip1iiasi, To peakius Oy-
JIET OIIYTUMO MEIUIEHHOM. [Lj1s1 Hallei urpyme4Hoi 6a3sl BCE OyneT UCIIOTHEHO MIHO-
BEHHO.

SotitceSate Dptions

[ General | Time Zone | Project Rights | Shadow Foiders |y

Set shaday Folder for project:

f ]

¥ _— | Browse.,,

Set shadow Falder to:

| E\Base-shadow ] ﬁ Browse,.. i
in 5l i -

- Files in Shadow Folder .

. [7]5et read-onty flag for all filas

§Qd~of—l_ine cha

e
| File dateftime;

files:

1 QK } { omem J { Hﬁ‘ﬁ? - |

Yro MBI MoJIyyuM B pe3yibTaTe? CaMblit IIPOCTOM MyTh Y3HATh 3TO — MOUTH U TIO-
CMOTpPETh, HE U3HYTPU VSS KOHEUHO, a M3 Kakoh-HUOyAb BHEIIHEH He3aBUCHUMOMU
nporpamMmmbl. Crabbie DyXOM HCIONb3yIoT Explorer, mpaBuibHbIe auansl — FAR, Te,
KTO He ompenenwinch — Kakoi-Hubynp Total Commander. B BbIOpaHHOM Kartajiore
MBI YBUAMM CTPYKTYPY KaTaJOrOB, B TOYHOCTH COOTBETCTBYIOIIYIO CTPYKTYpE MPOEK-
TOB 6a3bl. BHyTpY KaTayoros Jjiexat ¢aiiipl, MMeHa KOTOPBIX COBIIAAIOT ¢ UMEHAMU
¢daitnnoB, KOTOpPbIE MBI BUOUM 00Opainasich K 0a3e. EmIE 1exuT KaKoi-TO IICEBIOHEBH-
MUMBIH CITyKeOHBIN (atii, HO MBI €T0 UTHOPUPYEM.

A B 4éM IMPEUMYIIECTBO, ISl YETO MBI BCE 3TO AEJIATH?

IIpexne yeM OTBETUTh, HaM ITOTPeOYETCS MPOSICHUTh HECKOJIBKO TEXHUYECKUX JIe-
tasieii. Kaxk xpaHsrcs B 6a3e TekcToBbie (haityibl? TexcToBbie haitisl 3T0 He Te (aiinel,
KOTOpBIE cofiepKaT BHYTpHU cebs1 TekeT. Paiimer ¢ pactrupenusamMu DOC, DJVU u PDF
TEKCTOBBIMU HM pa3y He ABITIOTCS. TeKCToBble (aiiyibl — 3TO TO, YTO HA3BIBAETCS
Plain Textio OHU conepXar TOJIBKO KOIObl CUMBOJIOB M IApY-TPOUMKY YIIPaBJISIONINX
KOZIOB, IpUYeM KOOBl CHMBOJIOB TpaaMlLMOHHBLIE, ONHOOAWTOBBIE, a HE MOMIHBIM
UNICODE. Ho 310 HEBaXHO, Ba&XKHO TO, YTO K TEKCTOBLIM (hailyiaM OTHOCSITCSI MC-
XOIHBIE TEKCTHI IIPOTrPaMM.

A Kak xpaHaTcs 374 daitibl B 6a3e? Mbl MOXEM IIOCMOTPETh PA3IMYUS MEXIY IO~
caenHei, 225-i Bepcueit ¢aitna 1 Bepcueil, K mpumMepy, 17-i. OTciona 3akpanbIBaeTcs
MOmO3peHue, YTO B 6a3e XpaHATCs Bce Bepcuu (aitnos, OT IEpBOii 10 IBECTH ABAILIATh
ngaToi. DTO NENUCTBUTENILHO TaK, HO XPAaHSTCS OHM OYEHb CICIMajbHBIM 00pa3oM.
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[TepBas BepcUs XpaHUTCS HETUKOM. A IS BCEX IMTOCJIEAYIONIVX B XUTPOM BHIE COLEP-
KaTcsl TOJIBKO BHECEHHBIE U3MEHEHUs. [10 HBIHENTHUM BpeMEeHaM BBITJISIUT 3TO J0-
BOJIBHO IJTYTIO, TIPOIIE ¥ HafgXHee ObUIO ObI XpaHUTH IMPOCTO Bee Bepcu (aiiios, Kak
oHM ecTb. Ho HanmoMmuHaw0, J1axe nocjaemaHssa Bepcus VSS BhIuia B MoxHaToM 2006-M
rony. A po NepByIo IaXe ¥ BCIIOMHUTD TpyAHO. Torna uaes XxpaHUuTh Kydy IMOYTH O~
HAKOBHIX (haliIoB HA MaJEHBKOM XECTKOM aucke (40 MerabaiiT) Kasayiach HeJleroi u
KOIyHCTBeHHOM. Ho, YTO BBIPOCITIO, TO U BRIPOCJIO.

Yro emé xyxe, uMeHa (aityioB B 6a3e 04eHb MaJIo, a TOYHEE, COBCEM HUKAK HE Ha-
TMOMHWHAIOT UCXOMHBIE UMEHA TEX Xe (haiIoB 10 MOMEUIeHHS B 6a3y. OTBICKATh (ail B
0a3e MOTYT TOJIbKO OYEHb-OUEHb YMHBIE. HaBepHOE, B 3TOM €CTh KAaKONU-TO CMBICI,
MHe, K COXaJIeHUI0, HEIOCTYITHEIN. B noronHeHue, daiiib! xpaHATCcS B KAKOM-TO He-
seroM ¢dopMare. HeT, s1 aBCOIOTHO YBEPEH, 4TO JAXe€ 51, B KOHLIE KOHIIOB, C STUM
opmartom pazobpaics 661, Ho 3auem MHE 3TO HYXXHO?

TeHeBoit KaTajior OCTaBISIET OT BCEro 60raTcTBa, XpaHAIIEerocs B 6a3e, CO BCEM €ro
HEVCUYNCIIMMBIM KOJIMYECTBOM Bepcuii (haltyioB TONBKO MOC/IeTHNE UX Bepcun. CTpyK-
Typa €ro KaTaJloroB B TOYHOCTH COBITIAAET CO CTPYKTYPO¥ IpOeKTOB 6a3bl, HO TENEPh
MBI BUIVIM TTPOCTBIE W MTOHSATHBIE MMeHa (hailyiIoB — UMEHHO T€, KOTOPBIE MBI Tyla U
KJIaJTI¥, ¥ UMEHHO B TOM (hopMaTe, B KOTOPOM MBI UX TyIa ¥ Ki1aiu. To, 4TO MBI MOXEM
TIOUTH ¥ ITOCMOTPETD, UTO Xe ¥ Hac B 6a3e JIEKUT, He TOJIb3YsICh CPEICTBAMU 0a3bl —
3TO, pa3yMeeTcs, MPEUMYIIECTBO, HO HEGOMbIIOE. DTO MPEUMYILIECTBO TOJIBKO IS
TEX, KTO B HAAEXHOCTH VSS KaK-TO HEMHOTO COMHEBAETCS U XOUET MOIIyNaTh (haiiibl
pYKaMmH.

I'maBHOeE, 4UTO TEeMeph MBI MOXEM BECh Halll IPOEKT U3TOTOBUTH TO, YTO HA3bIBAETCS
00HOI} KHONKOI, TOUHEE HaXaTHEM 3TO# caMoq OqHOH KHONKM. YT0oOB HamISIAHO T10-
Ka3aTb, KaK 3TO AEJIAeTCs, HAI0 HEMHOTO YCIOXHHUTE cuTyauuio. Celiyac Hall BUPTY-
anbHbll Bacunuit IBaHOBMY XUBET B NIOJTHOM TapMOHUH C CAMUM COOOI0 — TO €CTh,
TIOJIb3YETCA TOJBKO cBoMMHU (aitmamu. ChenaeM cutyainuio 6ojee CIOXHOM, TaKoH,
KaK MBI 4 o0e1aim caenaTth €€ ¢ caMoro Havaina — B. B cBoeit mporpaMMe BBI3HIBACT
rpouenypsl (GYHKIIMN), pealn30BaHHbIe B MoayJisix oT A. u I1. ITpumep GymeT urpy-
MIEYHBIM U MIPOCTBIM, CAMO CODOT.

Kpome Toro, uto6b1 HE OTBJIEKATHCA TTO3XKE, OTpaboTaeM HECIOXHYI0 MaHUITYJIS-
nuio ¢ 6a30if. A, BO3MOXHO, U ITO3HAKOMUMCS C HOBBIM ITOHSITUEM — KOHCOJIBHOE
TIPWIOXEHUE. B KaKOM CMBIC/IE — HOBOM?

— «ITonymnas necns». Henoansiemes enepgoie.

— Jla kakoe énepsbie, eé cmo nambvoecsm aem norom!
— MHor — énepeabie.

© BuHOKYp

To ecTh, 3TO HE S BIepBbIE MMUIITY KOHCOJILHOE MPUJIOXEHKE, a KTO-TO U3 Bac, BO3-
MOXHO, BIIEpBbie 0 HEM ycapiuuT. Y yBuauT. Briepseoie.

Ha xakom s13pIKe ceifyac HamucaHa Bacuna mporpaMMa? MOXHO CKa3aThb, 4YTO Ha
TICEBOOKOJE, a MOXHO cKa3aTth npoiie — Ha (Typ6o) ITackane. Ha Typ6o ITackane, k
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COXaJIEHUIO, YK€ HE IPOrpaMMUPYIOT, IIO3TOMY MEHSIEM BCE, HUYETO 10 CYIIECTBY He
MeHss. ITepenocum nporpamMmy u3 Typ6o Ilackang mox Delphi, HO nenaem eé KoH-
COJIbHBIM TIIPHJIOXKEHUEM.

BricTpo 0TBEUYaI0 Ha HECKOJIBKO HECIOXHbIX HE3aAaHHbBIX BOIIPOCOB.

YT0 TaKoe KOHCOIBHOE MpHiIokeHre? JTo Takas nporpamMma kak mox DOS, Ho 1oz
Windows. He nmonstniu? Ceituac moiMeTe.

Otkyna oHu 6epyTcs, KOHCOJbHbIC TPIIOXKEHMSI? MOXHO HalucaTh €ro MojHo-
CTBIO pyKaMu, HarpuMep B «BiokHOTe», ¥ coxpaHuTh ¢ pacmupeHneM DPR, a MoxHO
B MeHio BhrIOpaTh File\New\ Other u Ha mepBoii xe 3axnangke BeiOpats Console
Application. ITomyuyuTe 3aroToBKY MaJIeHbKOTO ITPOEKTA.

3aueM HyXHbI KOHCOJIbHbIE npyioxeHus? He 3Hat. S 3a mocnenHue NATHAALIATh
JIET HaIIMCAJI POBHO TPH IITYKH — OHU MOJTYa YMCTIUIMA KaTaJOTH OT HEHYKHBIX (baii-
JI0B. MoxHO Ob110 OBl clieaTh UX O0OBIYHBIMU MprutoXeHusMud Delphi, HO MHe Tak
ObLIO MIpolile — IOCJie MpUBbIYHOM padoThl ¢ Typ6o ITackaneM. A BooOliie, I0-MOeEMY,
€AVMHCTBEHHOE Ha3HauYE€HHUE KOHCOJbHBIX IIPUI0XKEHUI — TOPAUTHCS, UTO Bbl YMEETE
HX ITUCATD.

WTak, ouepenHas (1oka €1l IpOMEXYTOUHas1) Bepcusi BacuHO miporpaMMsl Te-
[I€Pb BHIIJISIINT BOT TaK.

program progOne;
{ SAPPTYPE CONSOLE}

uses
ankaGrafl, petiaFormulal;

var
R : single;

v : single;
begin

R:=10;

Vi=(4/3) * 3.1415 * R*R*R;

Writeln( WV = ', V:7:2);

Readln;
end.

BTopbiM HOMEPOM UIIET BOILEOHAS CTpOKa, Kotopasi. COOCTBEHHO, U [ejIaeT IpH-
JIOXXEHUE KOHCONbHBIM. B OocTaiibHOM, 3TO OAMH B OAMH IAcKajJeBCKas Iporpamma.
Yem osnbiue XXKUBELIb, TEM 0OJIbIIE BUAMILDb, YTO HUYETO, B CYIIIHOCTH, HE MEHSIETC.

A uto OyneT, eciii MBI IPOrpaMMy B €€ HBIHEIIHEM COCTOSIHHUH 3aIlyCTMM Ha BhI-
nonHeHue? IToydrM MBI BOT TaKOE XKYTKOBATOE 3pEIHIlIE:
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Tax BOT ThI KaK0O€, KOHCOJIbHOE TprioxeHre! OueHb IOX0Xe Ha IPEeBHMIA 3ariec-
Hesenwlit MS DOS,

Bosepauaemcs k Iletbke 1 AHKE, OHU YK€ MOAKJIIOYEHBI, HO EILIE HE peaTu30BaHbL.
To ecTb, yT0-TO TaM (hOPMAJIBHO ITOA STUMU UMEHAMH B 6a3e JIEXUT, HO HEMHOXEYKO
myctoe. Hamo cpoYHo peain3oBars.

Teneps HecoxHasg onepauus ¢ 6a3oil. Mbl moMemiaeM (mobamisgem/Add) Ham,
TOJIBKO YTO CO3MAHHBIN, (ati B 6a3y. Onepanuio Check Out MBI IIpy 3TOM He JejIaeM.
ITouyemy? IToToMy, UyTO HamI cTaphlil day nMen paciupenne PAS (GbU1 macKaieBCKoi
nporpammoti). Hamr HoBoeIft aitn umeer pacmuperue DPR (saBnseTcst mmpoekToM
Delphi). Ipyr npyra oHY 3aMeHSIOT, HO He 3aMelaloT. MBI He MEHSEM OIHY BEPCHIO
(harina Ha IpyTyI0 Bepcuio TOro Xe (aitna, Ml MeHsIeM onMH (haii1 Ha apyroii. ITosTo-
My, IIOJIOXWB HOBBIA (aiin B 6a3y, MBI ynajiseMm crapbiii. MOXHO W He yoaiiaTh, HO
KOTJIa BBl 32COPUTE MPOEKTH HEHYKHBIMH CTapbIMU (hailiaMu, B KOTOPHIX HEBO3ZMOX-
HO pa300paThCs, BBl 00 3TOM ITOXaJeeTe.

IIpu nonwITKE yOanuTh ¢aiij, Ml IMOJTYYHAM BOT TaKOM 3ampoc:

CMBICTT BOIIpOca B TOM, XOTUM JiM MBI Haill (aiin Delete (¢ BO3MOXHOCTBIO BOCCTa-
HosieHus) uwiu Destroy (6pumeoii no eopay u 6 konodey — © JIxXxeHTIBEMEHHI ynaun). Ha
5TOH MEJIOYM MOXHO OBUIO OB M HE OCTaHABIIMBATHLCS, HO NEJI0 B TOM, YTO JBE 3TU
orepauyy TpedyroT pa3HbIX MpaB gocTyma K VSS. Ceiivac 3T0 He BaXHO, ITOTOM pas-
bepéTech, BMECTe C AIMUHUCTPATOPOM 0a3bl.

A Monynu T1eTbKY 1 AHKM peaii30BaHbI CIICAYIOIIMM 00pa3oM:

TlepBEIit MOAYJIb OT AHKU:

unit ankaGrafl;
interface

procedure ShowV ( R,V : single);
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implementation
uses
SysUtils;

procedure ShowV ( R,V : single);

begin

Writeln( ‘Volume of sphere with radius ‘' + FloatToStr(R) +
‘'is equal ' + FloatToStr(V));

Mpb1 4yTh-4yTh M3MEHUIN UHTEpGeiC, Tenepb Npolienypa BEIBOOUT M MCXOMHBIHM
panuyc Toxe. Bropoit MOmysib CONEPKUT YTO-TO HACTOJIBKO XK€ MOJIE3HOE, HO €r0 MBI
31ech IPUBOAUTE He OyneM. [IpocTo moBephTe, UTO OH ecTh. OH AOJLKEeH OBITh IS YC-
JIOXKHEHUS Hallel 3anaum u3rotosneHus [Iporpammtoro [Ipoaykra 0q4HOM KHOTIKOM.

Monyns ot Ierpa:

unit petiaFormulal;
interface

function VolumeOfSphere ( R : single) : single;
function AreaOfCircle( R : single) : single;

function VolumeOfSphere ( R : single) : single;
begin
result:=(4/3) * pi * R*R*R;

function AreaOfCircle( R : single) : single;
begin
result:=pi * R*R;

3mech y Hac uenbix aBe hyHKUIWU, it 06bEMa Ii1apa ¥ Iuiomanau Kpyra. Ilonb3osa-
Tenu Jenbbu MOTyT 6pOCUTh MUMONETHBII B3I Ha uneHTudukarop Pl u 3amymarts-
cs1, IOYEMY OH HUTIE He OOBSBIIECH U 33 YTO K HEMY Takoe yBaxeHue (OH OOBSIBIIEH B
MonyJsie System, KOTOPBIH IMOMKII0YAETCsI aBTOMAaTUYECKH).
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Ho B 11es10M BCE MOHSTHO, B CMBICTIE ITOHSATHO, KaK¥e GYHKIIMY 3T MOLYJIM PEal-
3YIOT.

CoOTBETCTBEHHO, KOPPEKTUPYETCS U rojloBHas IporpamMa ot Bacu. Teneps Bacsa
He 3aHUMaeTcs Y€pHOH paboToii o hopmynupoBaHuUio GOpMys ¥ BEIBOIOM BHIBOJA —
Tenepb Bacs Tonpko naét koMaHas! IleTbke 1 AHKe.

program progOne;
{ SAPPTYPE CONSOLE}

uses
ankaGrafl, petiaFormulal;

var
R : single;
v : single;
begin
R:=10;
V:=VolumeOfSphere (R) ;
ShowV (R, V) ;
Readln;
end.

Hama TexHonorus usrororneHus IlporpaMmHoro I[Ipomykra Oynmer odopmieHa
Kak ¢aiin Tuna BAT, HaspiBaeMBIi Takke «akeTHHIN (ailyi». MoXHO cienars U 1o
IIPYTOMY, 3TO BCETIa MOXHO, HO KHUTA UMeeT KOHEUHBIH 00bEM. K coxaneHuto, To/b-
KO HAITMCAaB 3TH CJIOBA, 5 3aMyMaJicsl — a Bl 3HaeTe, uTo Takoe (aiin Tuna BAT? Ceii-
4yac 3TO Ha3bIBagTcs CKPUNTOBBIN a3bIK. Kak roBopmiu B MOEM metctBe — «Kynep
modice 8epmoaém, moavko masenvkuli ewyé». To ectb, ¢ain Tuna BAT nelicTBUTENEHO
SIBJISIETCSA CKPUIITOBLIM SI3BIKOM, TOJIBKO OYEHb IMPUMUTHBHBIM. HacTonbpKo mpumm-
THUBHBIM, YTO BBI B HEM JIETKO UHTYUTUBHO pa3bepérech. HanmoMHUM CTPYyKTYpy TeHE-
BOTO KaTajiora Hamiei 6assl.

Base-Shadow
AllCommon
Anka
Bat
Petia
Vasia

ITpoekT (karayor) Bat ToJIbKO YTO MOSIBWICS — B HEM OYyIET XpaHUTBCS TO, YTO
HYXXHO HaM Wist usrortosneHus IIporpammuoro I1ponyxra onHoit KHonKoi. ITpoexTs
Anka u Petia, cTporo roBops, Hac BOOOllEe HE UHTEPECYIOT — UX COAEPXUMOE TyOJiu-
poBano B nipoekTe AllCommon, TOUHee, HE BCE CONEPKUMOE, a TO, YTO MPEACTABISIET
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HHTepec LI BHelrHero Mupa. [Ipoexr, B cMpiciie Delphi, KoTopabiit MbI TpaHCIHpPYeM,
HaXoOuTCS B ITpoeKTe, B cMbiciie VSS, ¢ umeHeM Vasia.

3necs st He Oyay MO Luaram M3jarath XOI MBIC/IH, KOTOPBIN NPUBEN MEHS K 3TOMY
pe3yibTaTy, a cpasdy IMoKaxy pe3y/lbTaT M €ro IIPOKOMMEHTUpPYIO. MTak, B HallleM He
OYEHb CJIOKHOM ciydae B mpoekTe Bat 6ymyT aBa daitia, ¢ BOT TAKUMUM MMEHAaMHU M BOT
TaKHM COIEPKaHUEM:

makeProgOne.bat

cls

copy/y dcc32 progOne.cfg c:\delphi7\bin\dcc32.cfg
rmdir /s /g e:\progOne

mkdir e:\progOne

cd e:\Base-Shadow\Vasia\progOne

call progOne e:\Base-Shadow\

rem the end ----------"---———mmm e e
dcc32_progOne.cfg
~aWinTypes=Windows;WinProcs=Windows;
-uc:\delphi7\1lib

-ee:\progOne

-luvel;

_$o_

_$D...

_$L_

-$J+

IlepBolii (haii BBITIAOUT O0Jice MPUCTOMHO CO CMBICIOBOM U 3CTETUYECKON TOUKHA
3pEHMUs], YTO U HEMYAPEHO — 3TO €r0 HallO 3aIlyCTUTh, YTOOBI U3rOTOBUTH IIporpaMm-
Hbiii [Tponykr. @aitnel ¢ pacummpeHueM BAT 3amyckaioTcs Tak e JISTKO M HEIIPUHYX-
NEHHO, Kak u ¢ainel ¢ pacuiupeHueM EXE. TTonyxupHbM ipu¢hTOM BBIIEIEHO TO,
4YTO O(ULIUAIBHO HA3BIBAETCS «BHYMPEHHAA UL GHeWw A komanda». Jlaiee mocTpod-
HBIU pa36op 1enespa.

cls

Bcero-HaBcero ouncTKa 3KpaHa, eciii Mbl 3armyckaeM BAT-daitn, K npumepy, u3-
non FAR. Heo6xonuMo Ha sTare oT/iafku, ITOTOM HECYILIECTBEHHO.

copy/y dcc32 progOne.cfg c:\delphi7\bin\dcc32.cfg

Kaxk nerxo moramaTtbcst, UMEET KaKOe-TO OTHOLICHHWE K HallieMy BTOPOMY (aiiny,
BMECTE C HUM OOCYIUM U 3Ty KOMaHAy.

rmdir /s /g e:\progOne
mkdir e:\progOne
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IMapHbie koManmel. TlepBas ynaaseT co BCEM CONEPXUMBIM U Ge3 HEHYXHBIX BO-
TIPOCOB HEKOTOPHBIN KATaJIoOT, BTOpas €ro Xe CO3MaéT, MyCTOM eCcTeCTBEHHO. B kimouax
pasbepérech. DTo HopManbHO. T1o CyLIecTBY, 3TO TOT KaTajior, B KOTOPBIA MbI TTOMe-
ctuM Hanr ITporpammusbiil ITpoxykt. Ha MoMeHT 3amycka, mpeIIojioXUTeNbHO, TaM
HaXOAWTCS npeasiayiias sepcus ITI1.

cd e:\Base-Shadow\Vasia\progOne

ITepexomum B KaTanor (IIpoekr), rae Jexut daitn mpoekta (DPR) camoii rimaBHOI
BacuHo# iporpaMMel.

call progOne e:\Base-Shadow\

3anyckaem emé oouH, crienrduuecku BacuH, BAT-daitn. O HEM no3xe, IaBHOE,
YTO B €r0 3a1a4y BXOMUT M3rOTOBJIeHUe BacuHoi mporpamMmel. TTouemy Henb3st OBLIO
o6oiTHCh OnHUM TTaKeTHBIM (aitioM? IToromy uto ITporpammusiit IIpomykT yacro
COCTOUT HE M3 OJHOTO HCIOJIHIeMOro (aityia u/Wwid TUHAMHYECKOH OMOMMOTeKu.
Yame nx MHOTO. B 3TOM CITyyae make THHIM (haiiyl BepXHETOo YPOBHS OYAET HO-IIPEXHEMY
OIMH, XOTS U 00Jiee CJIOXHON CTPYKTYpPHI, a MaKETHBIX (aiiioB BTOPOTO YPOBHS MPU-
0aBUTCS B KOJTUYECTBE.

rem the end —-—-——--—=—=————-———-—m e

A 3TO, KaK JIETKO JOrafaThCs, IPOCTO KOMMEHTapUI.

Temneps 3aiiMéMcst BTophIM aiiioM, oH uMeeT pacmnpenue CFG u coBceM He uc-
TIOJTHSIEMBIi. PaciiipeHue 3To 0YeHb JIIOOST Bce pa3pabOTYMKHU, TOITOMY, YTO CKPBI-
BaeTCs BHYTPH, OIIPEIeNIUTh 3apaHee HEBO3MOXHO. B HalreM cityyae 510 KoHMUrypa-
NMOHHBIN daitn rpoexta Delphi. Paiinos Takux Ha KOMIIBIOTEPE MOXET OMHOBPEMEH-
HO CYILIECTBOBAaTh OYEHb MHOrO, ITO3TOMY €CTh ONpENeNEHHBIC IpaBWiIa, KakKom
MMEHHO U3 HHX IIPUMEHATD B IAHHOM KOHKPETHOM Cllyyae. B TOHKOCTAX BBl pa3bepé-
TeCh CaMH, a TTOKA O MIaBHOM. I1pu co3gaHuu rpoekra B cpene Delphi koHdurypaim-
OHHBII (haii1 0OBIYHO aBTOMATHUIECKH CO30aETCA B KaTajore [IpOeKTa, OH XKe, eCTe-
CTBEHHO, ¥ IIPUMEHSIETCS.

Mp&1 koHUTYpalIMOHHBIN (haiis B 6a3y He KiIalEM, ITOSTOMY, KaK MOXHO J0rafatrh-
s, €r0 TaM ¥ HeT. BMecTo 3Toro MBI MoMelacM Haml KOHGUTYPalMOHHBIN (aiii B
Cawmprit I'maBubiif Katanor Delphi, 3amensia Hatum ¢aitioM TOT ¢aiin, KOTOphIii Uc-
TIOJIB3yeTCs 1o yMomuaHuio. O6paTuTe BHUMaHUE, CTAphiil (aiiyl MBI He 3aTIOMUHAEM
B HayaJle ¥ HE BOCCTAHABIMBAEM B KOHIIE. A 3aueM? DToT (aiiyl Hy>keH TOJIbKO TOT/a,
KOrga HeT KOHMDUrypamoHHoro daiiia B KaTajiore IIPOeKTa, a OH €CTh BCErna, Koraa
MbI pabotaem B IDE Delphi — BH Beapb 3HaeTe, 4YTO 3T0 Takoe? Ternepb MOCTPOYHBIN
pasbop.
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-aWinTypes=Windows;WinProcs=Windows;
-uc:\delphi7\1lib

Tak nonoxeno. Ecnu Delphi ycraHOB/IEH B ApYTOM KaTajiore, IOIIpaBbTE BTOPYIO
cTpoKy. OGpaTuTe BHUMaHKE Ha OTBpaTUTEIbHBIN cuHTakcuc uc:\delphi7. [Toy6Gusain
(938

-ee:\progOne

A 3TO Mbl Ha3HaYaeM, B KaKOM UMEHHO KaTaJlOT OTIPABATCS Hallld OTTPAHCIIHPO-
BaHHbIE (aiinbl. Eciu Bl He norananuchk cpasy — e:\progOne.

-luvcl;

Kakwue mb1 ncnonb3yeM makeTthi (packages). B nanHoM ciaydae tonbko Vel.bpl.

Harnee omuuy KOMITUWISTOPA, C 3TUM BBl JIETKO pa30epéTech.

Tperuit, 1 nocnenHuii KOMaHIHBIN (ITakeTHBIR) ¢aitn. Ecay Bbl He 3a6bUIM, MBI
TepeXoquM B IJIaBHbIN BacuH KaTanor v BEI3BIBAEM €TI0 JIMYHBIN MaKeTHBIN (haili, BOT
TAKOI0 COOEepPXKaHMUS:

dcc32.exe /U%lallCommon progOne.dpr

Boirisinut yxkacHo, a coepxaHue OUYeHb He3aTeHIMBO. MBI BhI3bIBAEM IIPOTPaMMy
(dcc32.exe) u niepenaéM eit Ha BXOJ IBa IMapaMeTpa, pasnea€HHbIX mpobenamu. Cama
[porpaMmMa NpeacTaBisieT cO00M KOMITUIISITOp KOMaHIHOM cTpoku Delphi, To ecTh MBI
TpaHCIMpyeM nporpaMmy He u3 cpensl Delphi, a moutu Monva. ManeHbKast 0coOeH-
HOCTb — I BcexX Bepcuii Delphi st He mpoBepsi1, HO OymeT Jiydiiie, eciiM B MOMEHT
ucnoiaHeHus 3toro daitna cpena Delphi HE 6yner 3arpyxeHa. Bropoii mapaMeTp oue-
BUIEH — 3TO Ta MporpaMMa, KOTOPYIO MBI JOJDKHBI TPAaHCIMPOBaTh. I1epBEIil mapa-
METP YyTh CJIOXKHEE.

%1 — 3T0 TO, UTO Ha3bIBAETCS opmanbhbiii TapameTp. PaxTHUECKUI MapaMeTp, B
HauieMm cityyae — e:\Base-Shadow\, To ecTb MecTOHaxoXIeHUEe HAIIIETO TEHEBOTO Ka-
tasora. K Hemy mpuxneuBaetcs nponomkeHue — allCommon. B couetanuu ¢ Boj-
webHbIM KimoyoM /U nosrydaeM anpec, 110 KOTOPOMY Hado MCKaTh HEOOXOMMMEBIE IS
TpaHcsauuu Moaynu. O6mymaiire.

To, uTo Ha3biBaeTcA «BuHapHble pannbi»

Uro Takoe «OuHapHbIii dai» B moHuManuu VSS? Kak 9To HM CTpaHHO 3BYYMT,
OuHapHBIN daii, 3TO TOT, KOTOPHIH He TeKcToBhIM. Kakoil daii TEKCTOBLIN, a Kakoi
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OVHapHHIN, pentaeT JUYHO VSS, TOCTaTOYHO YCIENIHO, IO CUX IMOp OMIMGOK He Ha-
Omopanock. JIBa HaIOMHUHAHMS.

ITepsoe. @aitnrl Microsoft Word, ¢ Touku 3perus Microsoft VSS, TeKCTOBEIMU He
SIBJISIIOTCS, a SIBJISIIOTCS, HA060POT, OUHAPHBIMY.

Bropoe. Tunnunsie 6uHapHBIE DaltiTbl — KAapTUHKU, MaCKU, TJIOCCApPUU U TOMY T10-
Io6HOE — 3TO ¢ OmgHOU cTopoHbl. C MPyroif CTOPOHBI — 3TO UCIIONHAEMBIE (hailyibt
(EXE) u munamuueckue 6ubiamoreku (DLL), xkoTophie, 10 KaKUM-TO MHTUMHBIM
TIPUIVIHAM MBI IMEEM TOJIBKO B TAKOM, HEHAIKyCaHHOM BHIIE, 8 HE KaK UCXOTHBIC TEK-
cTol. [IpyyuHEl, B OCHOBHOM, UMEIOT JIOKAIBHEIN XapakTep. Koyuteru mo pa6ore u3
coceaHel KOMHATHI OeperyT CBOE, YTO Ha3bIBaeTCs know-how, 1 605TCs, YTO BBI yKpa-
IETe Y HUX UHTEJUIEKTYATbHYI0 COOCTBEHHOCTh, HO €CTh ¥ TPOMEXYTOUHEIE BapHUaH-
THI — 110 cryXaM, (paiinsl BPL, u3 komiuiektanuu Delphi, IBIsIOTCS BHYTPH Ce0sI TEMU
Ke THHAMUYeCKUMY OUOITHOTeKaMu. A eCoty BbI yecTHO Kymuu Delphi, 3a gecTHO 3a-
paboTaHHbIE JEHBIM, TO UMEETe IOJIHOE MPABO pasmaBaTh 3TH OMOIMOTEKU BCEM,
KoMy... Bel moHsnmu, xopoue.

B uéM ocobeHHOCTh XpaHeHust OMHApHEIX daiiios B VSS? [1aBHas ¥ eqMHCTBEH-
Hasl 0COOEHHOCTh XpaHEHUS OMHAPHBIX (aiinoB B VSS 3akiTouyaeTcs B TOM, YTO (pailiibl
5THU XPaHSITCs, HE KaK TEKCTOBBIE, TO ECTh HE B UHKPEMEHTHOM pexume. MHKpeMeHT-
HBIU peXXuM, 3T0 Koraa (aiii B caMbli TEpBLIi pa3 coxpaHsaeTcs B 6a3e MOJHOCTHIO, a
Jajiee XpaHATCS TOIBKO ero U3MEHEHUS.

51 iCKpeHHEe BOCXMINAIOCh TporpaMMucTaMi OUpPMBI, TOGUBIIMMIUCS G€3yTIPEYHOM
paboTHI 3TOro pexxrumMa. M M e HCKpEeHHE COYYBCTBYIO, KOTIa OHU OOHAPYKWIIH, JIET
MIPUMEPHO Yepe3 MEeCATh, YTO 3TO HUKOMY He HyXHO. OOBEM HaKOMUTENel HOCTUT
VYPOBHSI, KOTZIA €r0, HAKOIMUTENb, 3aHATh IIPAKTUYECKN HEBO3MOXKHO, TO €CTh HEBO3-
MOXHO 3aHATh 3TUMM CaMbIMM TEKCTOBBIMU (hainiamu. [Ipomie 6bUT0 HE My4YaThCs U
XPaHUTh UETUKOM. XOTS, C IPYTOi CTOPOHBI, IPOTrPaMMUCTHI OBUTN 00ECTIeYeHbl MH-
TEJUIEKTYaJIbHOM BBICOKOOIUTAYMBAEMOii paboToil.

C 6uHapHEIME daliylaMy MOLUTH U3HAYAIBHO APYTUM MyTEM. BUHapHEIE (aliibl B
MEPBBIN Pa3 COXPAHSIOTCS TOJTHOCTBIO, KaK ¥ TEKCTOBEIE, a Jajiee, B OTINYUE OT TeK-
CTOBBIX, TOXE XPaHATCS TOJTHOCTHIO. A 3T0, HE TO YTOOBI KPUTUYHO, HO YK€ HEMHOTO
3aMeTHO. Uepes mBa—Tpu roaa OymeT He3aMeTHO U 3TO, HO BBl KOrma-HUOGYIb 3aMeya-
JI, KaK OBICTPO YBEIMYUBAIOTCS pa3MephI UCITOTHAEMBIX (daitioB?

Ecnu y Bac B IpOEKTE IECATD JIEBBIX (HE BaIIMX) UCITOMHIEMBIX (haiyIoB M AECATDH
JIEBBIX (HE BAIIUX) AMHAMUYECKUX OMOIMOTEK, M KaXA0E U3 HUX UMEET pa3Mep B Jie-
CATH MerabGaiiT, ¥ B TeYeHHE I'ofIa 5TO BCE OOHOBUIIU TPUIIIATE Pa3, HO 3TO YK€ HEMHO-
ro 3aMeTHO. MeJoub, HO HEMPUSTHO.

Kakas u3 aToro Mopans?

I'maBHOE He B TOM, YTOOHI pexxe 0OHOBIISITL OMHApHEBIe (paiiel B 6a3e. [1aBHOE, 9TO-
OBl KJTACTh UX TyHa KaK MOXHO MeHbIle. KapTHHKYM, MacKU U TJIOCCApUHU BIIOJHE J10-
nyctuMbl. Ho, eciii B 6a3y NPUXOTUTCS KJIACTh UCITONTHSIeMbIe (aitibl ¥ 6UGIMOTEKY,
MPUYEM HE YECTHO KYTIICHHBIC OAMH pa3, ¥ TIOTOMY IO CJICAYIOLIE MOKYIIKM He 00-
HOBJISIEMBIE, a pa3paboTKM U3 COCENHEN KOMHATHI, TO C COCEIHEH KOMHATO! HAll0 ClIe-
JIaTh YTO-TO OYEHBb NOOpOe U BocuTaTebHOe. K npuMepy, 3ajIUTh HATTAIMOM. ..
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Korma-To, emé mo Toro, Kax simoHIIs! B3opBanu OyKycuMy, KOraa s eié Bepu uTo
SITIOHIBI YMHEE JIIOACH M3 [KYHIJIEH C BBIOBUHYTOM MajieKo BIEpEN HIXHEN 4Yeso-
CTBIO, 110 IPYTOMY — IIUTEKAaHTPOIIBl, MEHSI BOCXUTUJIA STIOHCKAs KOHLECIIINS <«IISITh
rroueMys». CMBICTI 3TOI T€HUATBHO, 6€30 BCSKUX OFOBOPOK, M HACTOJIBKO XK€ IIPHMU-
TUBHOM, OTISATb-TaKu, 6€30 BCSIKMX OTOBOPOK, KOHLEIILUHU, B TOM, YTO €CJI MBI XOTHM
JIOKOTIAaThCS 10 MPUYMH YET0-TO, HEJb351 OCTAHABIMBAThCs Ha MepBoM «ITouemy?».

— TIloueMy nmporpamMa pyxHyna? — a motoMy, 4To Beinaia Range Check Error.

— ITouemy nporpamma Bbinana Range Check Error? (6e3obumneiiniast omnbka,
YEeCTHO rOBOPSI, OYEHb JIETKO AUATHOCTUPYETCS] ¥ UCTIPABIISIETCS) — a IIOTOMY, YTO MH-
JIEKC BBIILIE] 3a IIpelesibl MacCHBa.

— A moyeMy MHIEKC BBILIEN 3a Ipeieibl MaccuBa? — a MIOTOMY, YTO Mbl IIOMECTH -
JIM B MacCHUB TPUIALATL MEPBbIN 3JE€MEHT, HE IIPOBEPUB JOIYCTHMMOCTh 3TOTO HOEii-
CTBUSI — B HalllEM MaCCHBE BCEI0 TPMILIATh SJIEMEHTOB.

— A moueMy MBI IOCTYIIWIX TaK DJIYTIO C TPUAUATH MEPBLIM 3JIEMEHTOM? — a I10-
TOMY, YTO 3TO JaHHBIE 110 JHAM Mecslia, MBI PEIIUIIM, YTO BCE MECSLbl OLUHAKOBBIE 1
00BSIBUIIM MaCCUBBI JISI HUX IO TPUALATH IHEH.

— A noyeMy MBI Tak pelimin? — a Mbl HE TOJIBKO TaK PEIIMIM, Y Hac U B TOLY POB-
HO 365 nHeit, XOTs ciiydau ObIBAalOT pa3HEIE.

— Taxk moyeMy e Mbl TaK pelnwin, 6J1uH? — a MOTOMY YTO Mbl SKOHOMMJIY I1a-
MSITb.

K TeMe 5KOHOMUM MBI €11I€ BEpHEMCSI.

A B OCTaJILHOM, paboTa ¢ 0MHapHBIMU (aiiyilaMy HUUEM HE OTIMYAETCSI OT paboThI €
(haitmaMu TEKCTOBBIMU.

B kauyecTBe CaMOCTOSITENBHOIO YIPaXXKHEHWS] OPraHU3YMTE CPENCTBAMM HALIETO
OMHOKHOIIOYHOIO TpaHcaupymwoiuero (aiina nobasneHue B IIporpammusiit [Iponykr
(aitnoB, HEOOXOOMMBIX IJIT aBTOHOMHOM paboThl — HampuMmep, Vcl70.bpl.

Kak HE HAJO pa6oTtatb c VSS

Cxauana o TMYHOM. BOT He nasee, yeM cerofHsi, B IeHb, KOTA I 3TO IHIIY, ITOHA-
JIOOWIIOCh BHECTH OTHOCUTENTbHO 6€300/Ie3HEHHEIE M3MEHEHU B Ba (aiina. B nepsoM
(aitne (Momyne) 6puia mpoiieaypa (He METOM), KOTOpas paHblle TaM, B MOIYJe, MC-
[10/1b30Basiack. BTopoil Momysb, HA0OOPOT, COAEPXKUT OOILIETIPUMEHSIEMbIE ¥ 001LEY-
noTpebuTenbHbIe poLeaypsl. Co BpeMEHEM B IIEPBOM MOJYJIE 3Ta MPOLERypa OBITh
HY>XHOMH nepecTana, a BO BTOpOM MOYyJie, Ha000poT, €€ MPHUCYTCTBUE CTAJIO KelaTellb-
HBIM — 3Ty IIPOLIEAYPY CTAIU UCNONb30BaTh U APYTUE Pa3pabOoTYMKU, KOTOPHIM IIPHU-
XOOWIOCH CCBLIAThCS Ha TIEPBBIN MOLYJIb.

MoxHO 6b1J10 OCTaBUTh U TaK. HO 5 110 XXM3HU 3CTET ¥ BOOOIIE 0YeHb aKKypaTHBIIM,
II03TOMY $1 3aXOTeJ YAAJIUTD NPOLIEAYPY M3 IIEPBOr0 MOIYJs, KOTOPHIMA JIMYHO MOM U
IIEPEHECTH BO BTOPOI MOJYJIb, KOTOPHIH 001uii. Hukakux npo6jemM — B3sTh IEPBbIii
Y BTOpOH ¢haitnbl U3 6a3bl, BBIKYCUTD NMPOLEIYPY U3 IIEPBOTO, BOTKHYTh BO BTOPOI U
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BepHYTH B 6a3y. CiioBocouetanust Check In u Check Out s yxke He numy, Imosarasich Ha
JIOTaUIMBOCTD YUTaTeNs. Tak BOT TyT-TO MpobiieMa 1 BO3HUKIIA.

Korna s nones B 6a3y, s1 0GHapyXWi, YTO CO BTOPHIM (DaityIoM BCE XOPOILO. A BOT
IepBLIA (ailyl BHe3anHo oka3ancs B coctossHuM Check Out. ITpuyém B3s1 5 ero us
6a3bl He Ha IPOLLIOI Helesie, a B IIPOIIOM roay. Kakue-To cMyTHBIE BOCTIOMUHAHUS
00 3TOM y MEHS B IaMSITH OCTAINCH, HO HE OCTAJIOCh BOCITOMUHAHUI O TOM, C KaKOi
LIEJIBIO 1 B35LI ero U3 6a3bl. K13 6a35! MpocTo Tak He 6epyT. TouHee, 3TO g IIPOCTO TaK HE
Oepy, Ipyrue 6epyT U IPOCTO TaK, HO 00 3TOM B CJICAYIOIIEM pasferie.

To, 4TO S HE TOMHIO, 3aY€M 5T 3TOT MOIYJIb B3sLT, 3TO, KAK TOBOPHUTCS B PYCCKOM Ha-
POIHOI TOCTIOBHIIE «20pe — He beda». bema B TOM, YTO g He ITOMHIO, BHEC JIU 4 B HETO
Kakue-To uaMeHeHus. Tyt Gena pasznBauBaeTcs. HecloXHO CpaBHUThH IBE BEPCHU
(aiina u3 6a3sl, cpaBHUTS (haiii U3 6a3el ¥ (aiir BHe 6a3kl HeMHOTro TpyaHee. Ho rias-
Hasl ITeqaJib B 50M, YTO JJaKe KOTAA 51 YBYKY 3TH U3MCHEHMS, S He ToMY, CKopee BCce-
TO, IUTS Y€ro s X BHOCWII rof Haszan. ¥, BIONHE BO3MOXHO, OKpyXKalomias cpena, To
€CTb, IPYTHe MOIYJIH, C KOTOPBIMU B3aUMOACHCTBYET 9TOT MOLYJIb, MOIJIY 33 5TO BpE-
M1 PEIIMTEIBHO U3MEHUTRCS. W, 10 XopolieMy, Iocie 3Toro TpeGyeTcs

TECTHPOBAHMUE BCEV CHCTEMBI — a 3TO COBCEM HE CHCTeMa JUTA UTPHI B TETpUC. Tak
XUTh HeJIb3d. A KakK Hano?

BHauasie Hamo OIpenenuThCs, (aliibl KaKUX TUTIOB MBI KJanéM B 6a3y. To, YTO 51
TOBOPIO Jajbllie, OTHOCUTCA (hopMasibHO K Jlenbdu, HO Wi APYTUX TPagULIMOHHBIX
s13bIKOB (BKJIouast C++) jiorvka ta xe. Kak nenats 3aBenoMo He Hano? He Hano Gpath
BCE comep:KaHMe Balllero paboyero Katajora ¥ KUAATh 3TO BCE B COOTBETCTBYIOMINA
nipoekT 6a3rl. I[Ipu 3ToM B 6a3y otnpasisiorcsd daiinbl *.DCU (06beKTHBIE (hailyibl B
Delphi), *. EXE (310 nousaruo), *.DSK, *.CFG u, ocobenno, *.DDP u *.DSM, tak u
He CMOT IOHSATH 10 KOHIIa, YTO 3TO TaKOe, a €CJIM 51 YTO-TO MOHSATh HE MOTY, CKOpee
BCET0 3TO KaKasi-TO €pyHIa, IPOBEPEHO MHOTOKPATHO.

ITortyTHO B 6a3y oTIpaBisioTcs haiiel ¢ THIBNOM, HaripuMep *.~PAS. Tunbnoii B
Delphi momMeuatotcst pe3epBHbBIe Koruu (aitnoB. Emig B 6a3y CTpORHBIMU KOJIOHHAMU
CJIEOYIOT BCAKUE COBEPIICHHO HEMOHSTHBIC (aliiiel, CiaydaliHO, WIM HE CIy4aiHo,
OKa3aBIlMecs B paboueM KaTtajiore — HarpuMep, Gaiiyibl JaHHBIX, Ha KOTOPBIX IIPOU3-
BOIUJIOCH TECTUPOBAHKE TTPOrPaMMBI.

Tak menath He Hago. A kak Hago? S cuutalo, st Delphi, XxoTs 3T0, ¢ momnpaBKkamu,
MIPYMEHMMO U He TOJIbKO K Delphi HO 1 KO BceM BMEHSEMBIM A3BIKaM, BKitiouas C++,
xi1acts Hamo daiutel TuroB *.DPR, *.PAS, *. DFM. Ecnu Bb yBEpEHBI, TO MOXHO I10-
MewaTh B 6a3y u ¢atinel Tuma * . RES, HO TOJBKO €C/IM B HUX COAECPKUTCS XOTb UTO-TO
OT/IMYAIOIIEECS OT COAEPXKAIIETocs B HUX 1Mo yMoidaHuio. B VSS ectb BO3MOXHOCTb
HACTPOUTH MacKH (pacuidpeHust) ¢aijioB Ipy NMEepPBOHAYANBHOM TOMEILIEHUU UX U
TIpY JPYTHX ONepanuax. 3T0 HUKOTrO HU K YEMY He 00A3BIBAET, BCETIA MOXHO B3SITh
¢aiin moboro TUITa, HO BCE-TaKU KaK-TO MUCHUIUITMHUPYET — PasyMeeTCs, ECJIU BaM
HPaBUTCS XOIWTb CTPOEM CAMOMY M 3aCTaBJISITh XOOUThH CTPOEM APYTHX.

Teneps o nraBHoM. He Hano moMenats B 6a3y OMHOUMEHHEIE (Pailibl, MYCTh Jaxe
U B pasHbIe ITPOEKTHL. DTO He MpobiieMa 6a3bl, TOo eCTh Y VSS ¢ 9TUM KakK pa3 HUKaKuX
rpo6iieM He Oyer. DTo Ballla MpobdiaeMa, ¢ CUCTEMOM KOHTPOJISI BEPCHil HUKAK HE CBSI-
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3aHHas1. CucremMa KOHTPOJIS €€ TOJIBKO AeJIaeT sipyue, BhITyKJIee U HarjsiiHee. A Ipo-
6JieMa B TOM, UTO €CTh IBE€ Pa3HOBUIHOCTY NpOrpaMMucToB. OIHH MTpaBUIbHBIE, BPO-
L€ MEHS, KOTOPbIE CYMTAIOT, YTO HEOTYCTUMO UMETh Pa3HbIE BEPCUU OOHOTO M TOTO
xe daiina. HempaBuibHbIE IPOrpaMMHUCTEI TI0JIATAIOT, YTO 3TO HOPMAJIBHO.

Kax 310 BoOG1I€E nporcxonut? Jla Kak ¥ Bc€ B IpOrpaMMUPOBaHUM.

«Kaxk oxazvieaemcs, umo npoekm omcmaém om epagura Ha 200? — nocmenem-
Ho». © ®@.Bpykc.

Hampumep, ectb nporpamma, ImycThb axe OoJibliiast ¥ cjIoxHasi, HasbiBaeTcs PR-1.
B nporpamMme ectb Momynb 1o uMenu Modul.pas. 3amaya Momyinst — o6ecIieYnTh UH-
Tepdeiic ¢ KenIe3HbIM YCTPOMCTBOM, HA30BEM 3TO ycTpoiicTBO «M3nenue Nel», UyTh
TI03Xe BOZHMKAET 3aKa3 Ha M3rOTOBJICHHUE IporpaMMbl, Ha30BEM e€ PR-2, IIporpamma
nenaet Bcé TO ke, uTo U nnporpamma PR-1, 3a uckarouenuem toro, yto paboTaeT ¢ Keie-
351K0J1 1ot HazBaHueM «M3nenye Ne2». 3a paboTy ¢ Xene30M OTBeYaeT MOAYIb, HATO-
MuHato, Modul.pas. YTo6bl epeopHueHTHPOBATh €TI0 Ha IPYroe YCTPOUCTBO, HAIO TTO-
MEHSTh B HEM BCETO TPH CTPOKHU U3 TPEX ThICSTY. [T03TOMY TI0X0i1 TPOrpaMMKCT KOIU-
pyeT Bech IPOEKT B OpYyroii KaTajor, mepeuMeHoBeBaeT B PR-2 u MeHseT B Momyne
Modul.pas 9Tu caMble TPU CTPOKH.

Co BpeMeHeM, caMo CO0O0M, MOSIBIISIIOTCS U IPYTYE U3NEIUs C APYTUMU HOMEPaMH.
st Kaxkmoro M3 HUX CO3IaeTcs NepeMMeHOBaHHas KOIUs IPOEKTa, a B MHOTOCTpa-
IaJIbHOM MOJYJIE OITSITh MEHSIOTCSI CTpOoukH. Jlerko u npocTto. [Inoxoit mporpaMMuct
CYHMTAET, YTO TaK M Hamo. YO6eIuTs ero B 06paTHOM HaCTOJIbKO X€ TPYIHO, KaK U yoe-
JIUTH €T0 B TOM, YTO OH ILIOXOM POrpaMMMUCT.

4 cumralo, 4YTO TaK HeMpaBWIbHO. A Kak InpaBuwibHO? Jla Kak yTOOHO, HO HE Tak.
MoxXHO clienaTh ONMH YHUBepCcaabHbIii Modul.pas st Bcex M3IeJuii C TIepeKsioyare-
JIeM-TIapaMeTpoM Ha Bxofl. Jlyuiie, KoHedHo, 0¢OpMUTh €ro B Buae Kiacca. MoxXHO
cIenath I Kaxmoro usneius ceoit Modull,pas, Modul2.pas 1 Tak najnee, ¢ UBMEHEH-
HBIMM CTPOYKAMM B KaxXmoM. JIyyilie, KOHEYHO, BBIHECTH OOILYIO YacTh 3a CKOOKH, B
OTHEJIBHBIA MOIYJb, @ B HYMEPOBAaHHBIX MOMIYJISIX OCTAaBUTh TOJBKO 3TU CaMBIE TPH
CTPOYKHU.

DTO TeopHs, a TeNephb MpakTUuKa npuMeHuTenbHo K VSS. Eciu paboTa ¢ 6a30it Ha-
YHMHAETCS C HYJsI, TO €CTh OMHOBPEMEHHO € CO3IAaHUEM HOBOT'O IPOEKTa WU MPOEK-
TOB, TO BCE€ OTHOCUTEILHO Xopo1o. [J1aBHOe, ¢ caMoro Havajia He JOIIyCKaThb ITOMellie-
HUA B 6a3y (aityioB ¢ IyOJIMpOBAaHHBIMH KMEHAMH M, HA000POT, OMMHAKOBHIX (haitjioB
C pa3sHBIMU MMeHaMu. PelllaeTcs 3TO, K COXAJICHHIO, TOJNIbKO aqMUHUCTPATUBHBIMU
meTronamu ( = OUTb 110 T'0JIOBE).

Yaiie nepexof K MCIONb30BaHUIO CUCTEMbI KOHTPOJISI BEPCHI MPOUCXOOUT, KOTIa
IPOEKT YXe pa3pabaThiBacTCs Mapy-TPOMKY JIET M HACUUTBHIBACT AECITKH MOATIPOCKTOB
U HECKOJIBKO COTEH WJIH Thicsd aitnos. Cpeny HuX, B pa3HbIX KaTajorax, HaBepHsIKa
OKaXyTCsI:

— (haiiyIel ¢ OMMHAKOBBIMU UMEHAMH, HO C Pa3HBIM TEKCTOM;

— d¢aiinbl ¢ pa3sHBIMU UMEHAMM, HO C OMMHAKOBBIM TEKCTOM;



Kax HE HAJIO pabomams ¢ VSS 129

— (aitel ¢ OMUHAKOBEIMUA MMEHAMU Y OIMHAKOBBIM TEKCTOM.

ITocnenHuit BapuaHT BO3HUKAET OOBIYHO 6€30 BCSAKOIO 3JIOTO YMBICIA, a BCIEH-
CTBUE TUIOXOM opraHu3aiuy — (aiiyibl CTIOJIB3YIOIUEC B HECKOJIBKUX IIPOEKTaX He
CKJIANBIBAIOTCA B OTHOEBHBIN KATaJIoT, a JyOIUPYIOTCS B KaXXIOM KaTajore, KOTOPHIA
WX UCITONB3YeT. [laxe B cilyyae NMpaBWIbHOW OpraHu3aluy — ob1ue Ghaiiasl B OTHOM
KaTajiore — TaKoe 4acTo cirydaercs. HeyBepeHHBIH B ceOe IporpaMMUCT MeHseT (aitn
M, OIacasiCh KMHYTH €r0 Cpa3y B OOMIUI KaTajor, TECTUPYET C OXHUM IPOEKTOM, Cle-
JIaB B MAMSITH 3aKJIAAKy — Pa3sMECTHTh €0 IOTOM B o0uuit karanor. O6 3ToM, caMmo
coboii, 3a0bIBaeT. Pe3ynrbTaT HEXOPOITUN — MTOTOM KOPPEKTUPYETCS OOUH U3 9K3EM-
IUISIpOB (aityia, a BCce APYTHE — HET.

Tax win uHave, nmepen NepBOHAYAIBHBIM pasMeleHueM daitios B 6a3e, nybnuka-
THI BCEX TIEPEUMCIIEHHBIX BBIIIIE PA3HOBUIHOCTEN HANO UCTpebUTh. cTpebisTh pyka-
MU — HEBO3MOXHO, 1aX€e €CJIM 3aCTaBUTh COTPYAHUKOB, 5 MpoboBaj. BapuaHT HOMeED
OIMH — B3STh KaKyl0-TO OTOBYIO IIPOrpaMMy, IpPEAHA3HAYEHHYI0 KOHKPETHO IS
3TOro, a TakKue ecTh. Harmpumep yxke yroMsiHyTas ApeBHEHINas, U BUIUMO YKe He 10/ -
nepxupaeMast Duplicate Files Finder (DFF). Ot Toro , 4To mporpamMma yxe rnopocia
MXOM ¥ 3apociia TayTUHOH, paboTaTh OHa He TepecTaia. Ui TMYHOTO YIOTpeOIeHu,
KOHEYHO, He IS KOMMEPUYECKOTO.

Ecnu B 6a3e Hamiéscs OMUH HEBOIOMO KOTIA 1 3aUeM B3STHIM OTTyHa daiis, 3HaUuT,
HX Hafimérca MHoOro. S 3amIsHy I ceronHs B He€, 6a3y. M He IIpocTo 3amisgHyI, S TPYIO-
JIIOOMBO MIPOLIENCS TIO BCEM MTPOEKTaM, IIPUHAIJIEXAIUM MHE, ¥ OOHAPYXWUII NECATh—
IBeHanaTh ¢aitios, Haxoxgmuxcs B coctosHuU Check Out. To ects, s Korna-To B3si1
WX, YTOOBI BHECTHM KaKWE-TO, CKOpPEE BCETO, OYEHDb BAXXHBIE U3BMEHEHUS U TIOTOM I10-
JIOXHUTE 006paTHO. Ho rioueMy-To He mojioxui. A mouemy? ITpocTo 3a0bL1, WU Y MEHS
BO3HHUKJIM COMHEHMS HACUET BHECEHHBIX U3MEHEHUN? A U3BMEHEHUS 3T ObUIH CAEa-
He1? TouHee, ceIaHbl I K3MEHEHUS B MX JIOKAIBHEIX Komusax? [Ipo6nemMa B TOM, 4TO
HeKoTopbIe uX (aitioB B3ATH 13 6a3bl 1Ba rona Ha3al. Hy He MOMHIO 51, HE TOMHIO, 4TO
TaM 6su10! U uTo Teneps nenath? B JaHHOM KOHKPETHOM CIy4ae 51 coOpaiics C IyXOM U
OTBaXXHO Tpojena g Beex daitmos onmepanyio Undo Check Out — wHaye rosop,
CIIeJIaJT BUMI, YTO HUYETO M He OBUIO.

He nano ocrasiats Bce daiine He s B coctosuuu Check Out. Tounee, BooO1e
He Ha0 OCTaBJIATh (PaliIbl B 3TOM COCTOSTHUH, TIOTOMY YTO TIOTOM BCIIOMHUTBL HEBO3-
MOXHO, 3a4eM MX GpaJ, YTO XOTeJI CAEIaTh U caenai iu.. [IpakTudeckue peKoMeHaa-
vn? JIns ces o pert Tak — (aiin noyokeH ObITh BO3BpaliEH B 6a3y B TOT Xe IEHb,
xorna v B34T. Vi ¢ BHECEHHBIMM U3MEHEHUSIMU, WM Oe3 HUX. Bo3paxkeHue — ObIBa-
10T HACTOJIBKO CJIOXHBIE M3MEHEHHS, YTO BHECTU WX 33 IEHb HEBO3MOXHO. BeTpeuHoe
BO3paXeHHe — BhI BCE paBHO BCE 3TO 3abynmeTe. Uepes Tpy AHS BbI 3a0yAeETE O TEX U3-
MEHEHUSIX, KOTOPBIE XOTE/IM BHECTH, YePe3 Heleo 3a0yIeTe O TOM, PaIy 4eTO Hy>KHEI
OBUTH 3TH U3MEHEHM. A yepe3 OBe Hemenu 3abymete o ¢aiie, M OH OyIeT jiexkaTh B
cocrostuuu Check Out romamu. S 3Haro, T MHOTO pa3 IIpoBepsLI Ha cebe.

A ecliM U3MEHEHUS Oeiicmeumenbro CJIOXHBIe? baHaIbHBIA ¥ HEMHTEPECHBIN CO-
BET — CHayaJia oTpaboTaTh U3MEHEHUS Ha JIOKAJIbHOI KOMUM, U TOJIbKO 3aTeM OpaTh
(aiin u3 Gasel, BHOCUTD B HETO M3MEHEHU U KJIacThb daiin obpatHo. [la, 370 HEUHTE-
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PECHO M TpeOyeT ANCIUTUIMHEL. YTO XyXe, CHrXaeTcst 3(pQEKT UCIOIb30BaHMs VSS —
(axTruecky MBI MMeeM 1IBe BepcuM (haiiia, pacX0oXIEHUS MEXIY KOTOPHIMH PacTyT ¢
KaXXObIM THEM.

Torna gpyroii, He Takoit GaHaJbHBIM, HO M He TaKO# IpocToii coseT. [IpaBuibHO
MIPOEKTUPYITE TporpaMMy, IIPaBWIbHO pa3OMBaiiTe MpOrpaMMmy Ha MOLYJIU, MOMYJIH
NpaBUIILHO pa30uBaliTe Ha (GYHKLIMH, MIIM KJIACCHI HA METOMBI. Y CTpaHIHTe U30BITOY-
Hbl€ 3aBUCUMOCTH MEXIY HYHKIIUSIMY, YOUBaiTe rI00aIbHbIE TIEPEMEHHBIE.

Tam wnuoHKY ¢ KpenKum meaom, mot ux é deéeps, onu 6 okno © Briconkuit

B Hamre Bpems1, BpeMst KJIaCCOB U 0OBEKTOB, BBITHAHHEIE B IBEPh IT100aIbHbIE TTepe-
MEHHBIE YITOPHO MPOJIE3aI0T 00paTHO B OKHO IO/ BMAOM CEKLIMY private pazpabaTsiBa-
eMoro kiacca. Jasuts! M nymuts! Bce nepeMeHHBIE 3TOM CEKIIMM JO/DKHEI OBITD MTPH-
BsI3aHbI K COOTBETCTBYIOILIMM CBOMCTBaM. JIyulile MpsiMO, HE ITOJIydaeTcss — KOCBEHHO.

U e — TiiatenpHee claemuTe 3a TpaBaMM Ha NOCTYI. YETKO ONpemessiTe KTO
HAMEET MPaBO Ha YTEHUE, KTO Ha 3aIKCh, KTO Ha YAAJICHME U, MOXET ObITh, YHUUTOXE-
Hue. M npaBa 31U, pazyMeeTcs, Ha3HayaTh He IS Bcelt 6a3kbl B 1LIEJIOM, a IUIST KaXKIOro
MpOoeKTa OTOeNbHO. JIyyllle naTh MpaB MeHbIIe, YeM Gosbiie. Eciau mpas it KOro-to
Ha caMoM jeJie OyAeT Majo, IIOTOM CaM MPUIET U IOIPOCUT, a Mbl €IIE IOIyMaeM,
naBaTb win HeT. He 6ofitech Koro-to 06uners. OGMIYMBLIX IPOrPaMMUCTOB He GbIBa-
€T, KaK 1 HepBHBIX. OHU YMHUPAIOT MOJIOIBIMM.



MIABA 6
O ckyyHOM — guHamMmunueckune
6ubnunorekn

Y10 5TO TaKOe, a TaKXKe ucropmnuyecKan cnpaska,
KOTOPYIO MOXHO He YNTaTb

VY kaxmoro rnpeaMeTa, MaTepUAIBHOTO U HEMATEPUAILHOTO, ECTh CBOE HA3HAYCHIE.,
A B IepBy10 ouepenhb O TeX Belllax, KOTOPhIE JaHBI HaM HE OT MPUPOIBI, & CO3AAHEI py-
kamu yesoBeka. Co BpeMEHEM Ha3HAYCHHE MPEAMETa MOXKET MEHSTBCS, TPUUEM OUEHD
CHJIBHO, MEHSIIOTCS TIPY 3TOM M JIOCTOMHCTBA U HemocTaTku. KoHeuHo, (pu3udecku
TIpeAMETHl He MEHSIIOTCS, TIPOCTO HOBHIE MOKOJEHUS BUIAT B CTAPBIX BEIAX YTO-TO
HOBOE, IpYTHe JOCTOMHCTBA U IPYTHE HENOCTATKH, a CTaphble YXOIIT Ha 3aIHUH TUIaH.

I'eporH Korma-To peKjIaMupoBaJICs KaK JIEKApPCTBO OT KallljIsl, JTIOMUHUE OBbLI Ipa-
TOLIEHHBIM METAJUIOM, TUIaTUHY BRIOpachIBAJIM Ha ITIOMOWKY, a 3 TUTAHA JIEJIaJiv JIoTa-
THI Ui pa3rpebaHus cHera. JlecsiTb mapeii, 11apeBeH, UMIIEPAaTOPOB U MMIIEPaTpull
Poccuu rion cTpaxoM KaTOpKHBIX pabOT U CMEPTHOM Ka3HM 3arpeliaiy KymniaM Bbi-
BO3UTH 32 TPAHMILY YyHOJeHCTBEHHOE JIEKAPCTBO OT BCex O60jie3Heit — peBeHb. [loToM
BBISICHIJIOCH, YTO TOAMTCSI OH B OCHOBHOM JUISI IIPUTOTOBJIEHUS BapeHbsi. TOJIBKO HE
HAaJ0 OyMath, YTO pyCCKUe ObUTU TaKUe MIYTIbie. PEBEHB CKYIIANIO rOCyAapCTBO B Ka3HY.
A Bech 3aKyTUIEHHBI TOCyHapCTBOM PEBEHB IIEN Ha 3KCIOPT B EBpoIty Ha Bec 30J10Ta.
A €BpOIEHITBI JIEYUTTUCH Y PAHOBAJIUCE.

TorT e caMoe ITPOU3OLLIO U ¢ MUHAMUYECKUMU 6ubmotekamu. Ho cHagama mmpo-
YUTATe O TOM, YTO 3TO TAKOE, €CIIH BhI, KOHEYHO, 3TOTO elIg He 3HaeTe. JJuHaMmde-
cKue OUOIMOTEKU — B3I CHAPYXU — 3TO Takue Baitinpl ¢ pacimpeHueM *.DLL ( Ho
MOTYT OBITh ¥ APYTHE pacIIupeHus). BHyTpu oHM comepxXaT MporpaMMHBIN KoM, TOU-
HO Takol Xe, KaK U UCIIONHAEeMbIe MOOYJIU (IPOTrpaMMEl), ¢ pacinmupenusamu * EXE.
Pa3nHutia B TOM, 4TO €CJTU MBI 3aITYCTHM Ha BBITTOJIHEHHUE ITPOrpaMMy, TO OHA, U3BUHU-
T€ 3a TABTOJIOTHIO, BBINMOJTHUTCS. JIMHAMUYECKYI0 OMOJIMOTEKY 3aIyCTUTh HE YIACTCA.
IMouemy? st 5TOTO HaO 3arJITHYTh BHYTPb.

A 9TO Yy He€ BHYTPH, C TOUKHU 3PEHHUS ITPOTPaMMUCTA, He TTporieccopa? BHyTpu y Heé
Habop npouenyp u dyHkuwmii. B 3ToM oTHOIIEHNY OMOIMOTEKA OYEHD ITOX0Xa Ha IPO-
rpaMMHBI Moaynb (unit — B TepMuHoioruy Delphi). Tosbko, B OTIHYMHU OT OOBIYHOMN
MpOTPaMMBI, B OMOIMOTEKE, KAK M B MOMYJIE, HET caMoii mporpaMMbl. HuKTO 5TH mpo-
Henyphl ¥ PYHKLUMH He BEI3EIBAET, II03TOMY OUONIMOTEKA, caMa 1o cebe, UCIIOJTHEHUIO
He TToIeXUT. KTo-TO MOJDKEH 3TH MPOIleAyphl BHI3BATh. BRI3BIBAET UX OOBIYHAS PO~
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rpamMa, pazpabaTeiBacMasi HE3aBUCUMO OT 6ubnuoTeku. [IporpamMma mMorna 65l IIpo-
CTO IIPUKOMIIOHOBATh K ce6€ MCXOMHBIN TEKCT 3TOM 6MOIMOTEeKH, KaK MOIyJIb. Torma
HUMKaKOU OMOIMOTEKM U He ObLIO Obl, M IJ1aBBl 3TOM B KHUTE He ObLIO OBI TOXE. A TaK y
Hac ToJiyyaeTcs 1o CYTH OIHA MpOorpaMMa, UCKYCCTBEHHO pa3opBaHHas Ha IBE YacTU
uny 60Jbllie, ecid OMOJIMOTEKA HE oMHA. 3aYeM 3TO Hamo?

A BOT 31€Ch BCIIOMHUM Ka3aJioch Obl O€CCMBICJICHHBIE PACCYKICHHUS O IIEpBOHA-~
YaJIbHOM Ha3HAYeHUHU abCTPaKTHOTO MpeaAMeTa U YeM BCE 9TO UL IpeaMeTa KOHYM-
Jtock. Bc€ ato (1 0 6MOMMOTeKax) HAYAIOCh B T€ BPEMEHA, KOTAa MECTO Ha XKECTKOM
JYcKe ObUIO JOpOro, a onepaTuBHas IaMsITh 3arpeaebHo Jopora. boiee-MeHee ce-
pbE3HAas MporpaMma HUKaK He XOTeJa JIE3Th B MaMsITh LISTUKOM, IIPUXOIUIIOCH pa3bu-
BaTh €€ Ha OTAEIIbHBIE MEJIKME ITPOrpaMMB], KOTOPBIE 3aTrpyKajIich 110 Mepe HamoGHOo-
CTH, @ HEHYXXHbIE IIPX 3TOM U3 ITaMSITU BRIrpyXaauch. My mporpaMma Oblia OIHa, HO
B IIaMSITh TPY3MJIach TOJIBKO €€ BEPXYIIIKa, a [povee IMOATPYXKajIoCh II0 MEpe HATOOHO-
CTU. 3BYYHUT IOX0XKE, HO HA CAMOM JEJIE 306Ch PEYb MAET O IBYX IPUHIMIIHAIBHO pa3-
HBIX cr1ocofax MPUMEHEHUs IMHAMUYECKUX OMbIMoTeK,

ITepBriit BapuanT. Haitia mporpaMma pa36uTa Ha JeCSTh UCIONHIEMBIX MOMYJIEH.
Kaxnpiit 43 5THX MOZyJel HyXXaeTcs B MpoLieAypax pacu€ra CUHyca, KOCUHyca, Obl-
crTporo npeobpasosaHust Pypee, nanee [0GaBUTH II0 BKYCY. B UTOTe 3TOT, YCIOBHO IO-
BOPSI, MATEMAaTUYECKI MOIYJib, MOXET OBITh OYEHD 3HAYNTEIBLHBIM 110 pasMmepy. Eciu
MPULIENIUATD €70 B BUIE UCXOJHOTO TEKCTAa K KAXIOH IporpaMme, To OH OyIeT myoampo-
BaH JecsTh pa3, u obuuit pasmep Ilporpammuoro ITpomykTa 3aMETHO YBEJIHUMTCS.
ITmoc yBenUUMTCS BpeMsI 3aTPY3KM KaXXIOM IPOrpaMMEBI B IaMsITh, TOTAA 3TO OBLIO
owytuMo. U, raBHoe, eciiy B HaMATH OTHOBPEMEHHO OYIyT HaXOMMThCS BCE AECATh
MporpaMM, naMsTi OaHaJIbHO HE XBaTUT.

Peluenue 3Toii npo6eMbl TAKOBO — BCsI Hallla MaTeMaTHKAa HAXOOUTCH B OuGIMO-
TeKe, OUOIMOTEKA TPY3UTCS B IIaMATh TOJIBKO OAMH pa3, a BCE MPOrpaMMbl KOMIIOHY~
10Tcsl 6€3 MaTeMaTUYecKoro Momyisi. BMecTo 3Toro Bce MmporpaMmel 0OpaIialoTcs K
OIHOIt equHCTBeHHOU OubMoreke. CrutomHas 3KoHomust. IIpu 3TOM, C TOUKM 3pe-
HUSI IPOrpaMMUCTA, BBI30B MIPOLIEAYPHI U3 OMOIMOTEKHM ITOYTH HUYEM He OTINYaeTcs
OT BbI30Ba NIPOLEAYPHI, IPUKOMIIOHOBAHHOTO K IIPOTpaMMe B BUIE MOMIYJIS.

Ectb Takoe coBeTckoe KuHO — «CeMb CTapMKOB M OJHa JeBYIIKa». 3eCh Mbl UMeE-
€M UMEHHO 3TOT ClIy4aii — CeMb IporpaMM M onHa Oubiuoreka. Tereps moaymaeM o
IPYTOM, HECHSITOM, KMTHO — «CeMb AeBYIleK M OIMH CTapuK», HHAUYe TOBOPS — OJHA
nporpaMma u ceMb OUOIMOTEK. 3aueM 3T0 ObUIO HyxKHO? [la BCE 110 TOii XKe MpUInHE —
oT 0eqJHOCTH, OT HeNOCTaTKa amlapaTHbIX, XKeJIe3HBIX pecypcoB. ITamaru ner. Ilpo-
rpaMma He IOMeIaeTcsl B aMsITH, KOTOPOM HeET.

Korna s 6bu1 ManeHbKUM, U IaKe TUHAMAIeCKUX OUOINOTEK ellé He ObUIO, g IIPo-
IrpaMMUpPOBaJI I COBETCKOTO KiioHa MawiuHbl PDP-1, dupmsr DEC. OyeHp xopo-
nias ObUla MalllHa, MEXIY IPOYMM, He CPaBHUTD ¢ Tak HaspiBaemoy IBM PC. Tak
BOT, Y MaIlIMHBI 3TOH agpecHOe IIPOCTPAHCTBO COCTaBIIUI0 64K (Ipomnuchio — I1eCThb-
IECSIT UEeThIpe KuyiobaliTa onepaTuBHOU maMaTi). [IpuyeM du3uyecKoit maMsaTi 6bU10
56K, ocTajibHOE BBIICIISLUIOCH IOM BUPTYaJIbHBIE ampeca IMOAKIIOYAEMBIX BHEHIHMX



A kak ¢ smum meneps? 133

YCTPOUCTB, U IS pasMEIIEHMS MPOrpaMM U TaHHBIX 3Ta 00J1aCTh ObUIAa HEAOCTYITHA,
OrepallMoHHAas CHCTeMa pa3MeIanach TaM xe, B 3Thx 56K.

DTO 5 He XaTyl0Ch, HUKAKMX 0COOBIX MyYEHHUH M YILEMJICHU MBI HE UCTIBITHIBAJIU
HO cepbE&3Hasl IIporpamMma B MaMsTh, KOHEYHO, He Jieana. Jlisa peleHus 3Toi npobiie-
MBI TTPOrpaMMMCTHI U300PETH TEXHOJIOTHIO oBepiieeB (overlay). CMBICT B TOM, UTO B
MaMSTh TPY3UTCA TOJIOBHOU MOMIYJ/b, KOTOPHIH TaM U CUAMT MOCTOSSHHO. Bes ocTanb-
Hag IIporpaMMa JIeJIUTCS Ha OBEPJIEH, KOTOPbIE MOATPYXKAIOTCS II0 OYEPEAU — IIEPBHIT
3arpyXaeTcs, TEPBBIA BHIIPYKAETCS, BTOPOM 3arpyxaeTrcs, BTOPO BBITpyxXaercs... B
1esoM rnouaTHo. O6g3aTebHOe TpeOboBaHUEe — YTOOBI OBEPJIEM HU B KOEM Clydae He
oOparanmick APYT K APYTY.

Jlerko BUIETh, 9YTO TMHAMHUYECKUE OMOJIMOTEKM ODECTIEUUBAIOT TE XKE BO3ZMOXKHO-
cTH, HO Jy4iie ¥ rubdye. ITpu TakoM momxone mporpaMMa caMa JaéT KOMaHIy, KOTaa
3arpy3uTh B IaMATh TY WIK HHYIO OUOINOTEKY, a KOTIA e€ M3 MaMSATH BBITPY3UTh. Bpo-
Jie OBl TOXE caMmoe, HO BCE coBceM o apyroMy. Ho ¢ Tex mop Bc€ M3MEHUIOCH.

A KaK ¢ 3Tum Tenepb?

Tenepr BcE, KOHEUHO, COBCeEM He Tak. ONepaTUBHON MaMSTU IO-TIPEXHEMY HE
XBaTaeT, €€ BCEra He XBaTaeT, HO YK€ COBCEM I10 APYTUM NpuyuHaM. [1aMsaTh Ha XKECT-
KOM JYCKE BOOOIIE HUKOrO JaBHO HE BOJTHYET. BOJTHYET KOHEYHO, U OYEHD, HO TOJIBKO
He IIPOrpaMMHUCTOB. DKOHOMUTh HA MOMUEIUIEHUY OIHONH OMOIMOTEKM K AECITH NPO-
rpaMMaM HET HM Majeiimero cMpicia. EI¢ MEHbIEe CMBICIA B 3arpy3Ke ACCATH Ou-
OJIMOTEK MOOYEPENHO I UCIIOAb30BaHMS OOHOM mporpaMmoi. Ho nuHamuyeckue
OMOTUOTEKY XUBYT U MIpUMeEHIOTCs. I'oBOps MeTadhOpUIECKU, paHbIIIE B MUKPOCKOII
paccMaTpUBaI MUKPOOOB, TeTIEph MUKPOCKOIIOM 3a0MBaIOT I'BO3MIU.

U nuHaMuyeckue 6MOINOTEKH UCTIONB3YIOTCS TENEPb, U UCIIONIB3YIOTCS YacTo, CO-
BCEM JUISI IpYTHUX 1eieli. Bo-TmepBhiX, WISl CTBIKOBKH C TIpOrpaMMaMM U MOLYJISIMU, Ha-
IMMCAHHBIMY Ha JPYTHX SI3BIKaX IporpaMMupoBanus. [IpaBuiIbHO HaMKMcaHHAs COPOK
JIET Ha3a1 NMHAMUYeCcKast O1GIMOTeKa BIIOJIHE IPUTOMUTCS B XO3SIHCTBE U ceronHs. Bo
BTODBIX, IJIS1 paclIUpeHus] GYHKIIMOHAJIBHOCTH YK€ HalIMCAHHBIX IIPOrpaMM — €CJIU
OHM HaITMCaHBI, OMATh-TaKU, NMPaBUIbHO. ECJIM 3TO 3BYUMT HETIOHATHO, 51 OOBSCHIO,
HO TO3Xe€.

Ewié pa3 o nMHaMHUYECKMX ONOIHOTEKAX, HEMHOTO IO IPYTUM YIJIOM 3peHus. du-
HaMuYecKue OMOIMOTEKM 00BIYHO UMEIOT paciupeHue *. DLL. 9To B Windows, nuHa-
MUYECKUE OUOIUOTEKH CYIIECTBYIOT Y B IPYTUX ONEPAIIMOHHBIX CUCTEMAX, C APYTUMU
pacmipenusmu. CokpaiieHue 3To paciiudpoBeiBaeTcst Kak dynamically loadable
libraries — guHAMWYeCKH 3arpyxaemble OubauoTexu. Kak 3To HU CTpaHHO 3BYYMT,
JUHAMUYECKU 3arpykaeMble OUOIMOTEKU MOTYT 3arpyXaTbCs TUHAMUYECKH WIH CTa-
TUYECKH, OOBIYHO TIEPEYMCIICHHE HAET B 0OPATHOM IMOPSIIKE — CTATUYECKH WY AUHA-
muuecku. CtaTryeckas 3arpy3Ka IPUMEHSIIOTCS Yallle M peaJIu3yeTcsl OHAa MPOLIE, Y4eM
IMHAMUYEeCcKasl.
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JuHamuyeckasl 3arpy3ka OMOJMOTEKM SBNSETCS MCTOPUYECKM TPATULIMOHHOM,
TIPUHOCUT 0O0JIbILIE TOJIb3bI, HO HEMHOTO ciioxHee. CraTiyeckasl 3arpy3ka Ipolie u,
MOXHO CKa3aTh, He3aMeTHee. [IporpaMMKCT MHOM pa3 U He 3aMeYaeT, YTO CTATUYECKU
Ipy3UT OUOIMOTEKY.

B ciryuae, eciid Mbl XOTUM OOBEIUHUTH MOMYJIM, HATIMCAHHBIE HAa Pa3HBIX SI3bIKAX
MpOrpaMMMPOBaHUSI, HCIIOJIB3YETCSI OOBIYHO CTaTHUeCKasi KOMIIOHOBKA. Kcromb3yer-
Cs OHA TOTOMY, YTO 33Ja4y OHa PEHIACT U IIPU 3TOM MPOILE B pealM3aliiy — a 9TO eIIE
Hago? U non3yt oHM 32 HAMU, U IIOJI3YT, TMHAMUYeCKUe OMOIMOTEKY IIATUIECITIUIET-
Hell JaBHOCTH... YTO, CTOJIbKO He XUuByT? KusyT!

duHammyeckasi 3arpy3ka IpeaocTaBisgeT ropasio 00JIbllie BO3MOXHOCTEN U BCEro
HEMHOTO clioxHee. Kak 1 Bceraa B 9TOi XKU3HM, MMEHHO ITO3TOMY MCITOJIB3YIOT € 3a-
METHO pexXe.

CHayvana mbl eé cosgagum!

YTO HEymUBUTEILHO, MIPEXKAE YeM MCIOb30BaTh AMHAMUYECKYIO OUOIUOTEKY, €
Hamo co3nath. bubnuoTeka, ¢ Touku 3penust Delphi, 1 Apyrux cucTeM IporpaMMKpO-
BaHMS — 3TO TO, YTO Ha3bIBAETCS «IIPOEKT». TO eCTh, IporpaMma, KoTopasi OubaIuoTe-
Ky MCITOJIb3yeT — MPOEKT, U OMONIMOoTEKAa — TOXE IIPOEKT, OHU COBEPLIEHHO PaBHO-
npaBHBI. ['0BOpsI COBCEM IPOCTHIM S3bIKOM, COBEPLIEHHO HEBaXXHO, KOT'O CO3/1aBaTh
paHbliie, IJlaBHOE MMETh B TOJIOBE YETKUM IJIaH MCIIOJIb30BaHMsI OMOMMoTeku. AGco-
JIIOTHO 00s13aTENIBHO Cpa3y 00MyMaTh, C KaKOii LIeJIbI0 MBI OMOIMOTEKY co3aaéM. Ho ata
TeMa MOCTEeNEHHO PAaCKPOETCSA B IIPOLIECCE AATbHEMIIETO M3NM0XEHUs. YUTO BaXHO ceii-
yac 3aIIOMHUTb — 3TO TO, YTO HEBAXHO, KaK Mbl OyaeM 3arpyxaTh B HajbHeilieM
Hamy OM6IMOTEKy, TMHAMMWYECKH WIM CTAaTMYECKM, OMOIMOTeKa B 000MX CIydasx
O[THA ¥ Ta XKe€.

Teneps s mokaxy, kKaKk coznaércst oubnnoreka B cpene Delphi, uMeHHO B cpene,
XOTs, pasymeercs U Ha si3b1ke Delphi. MoXHO npocTo B34Th M Hanucath OMOIMOTEKY
pyKamu, HanpuMep B 6J10KHOTe, HO Delphi mpemocTaBiseT st 3TOro HEKOTOPBIi, Co-
BCeM HeboubI0i, cepBuUC. [laxke KpOIIEYHBIM CEpBUC.

Bri6upaem B rimaBHoM MeHIo File\New\Other... B mosgBuBIIieMcst OKOIIIKe, Ha Iiep-
Bolt cTpanule BeioupaeM DLL Wizard. ITosyyaeM 3aroToBKy OMOJMOTEKH, B 3HAYM-
TEJBHON YacTW COCTOSIIIYIO M3 00bEMHOIr0o KOMMeHTapus. KoMMeHTapuif oKa 4To
ynansieM, He yutas. IIpountaem nozxe. CoxpaHseM IMPoeKT nod uMmeHeM statDLL —
9TO Kak Obl CUMBOJIU3UPYET, YTO Hallla 6ubIMoTeEKa OyIeT 3arpyKaTbCs CTaTUYECKH.
Hanomunato, camoii 6ubnroreke aGCOMIOTHO BCE paBHO, KakK €€ OymyT rpy3uTh. He
3a0bIBaeM 100aBUTH AaTy co3naHus daiia u naTy mocienHei Momudukaiuu. B pe-
3yJIbTaTe MOJNYy4aeM BOT 3TO:

library statDLL; // 17.10.2014
// 17.10.2014
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uses
SysUtils,
Classes;

{SR *.res}
begin
end.

Uto nmenaeT sta 6ubmuoreka? Kak yerko moramatecs, Hudero! HamoMHio, 3aHym-
CTBa paiu, 4To OMOIUOTEKA caMa 0 ceOe HE IEJIaeT HUYET0, OHA TOJIBKO MPEAOCTaBIsA-
€T Habop Bo3MOXHocCTei. Haia 6ub611oTeKa noka HUKaKUX BO3MOXHOCTEH U CEpBU-
COB He UMeEET, HO ceifyac MbI uX 106aBUM. Bo3MoXHOCTEH GyIeT TOJNBKO ABE — pac-
CUUTATh TUIOLIANb KpyTa U O0BEM Kyba, Ui Hauyaja JocTaToyHo. BOT pesynbTatr u
KOMMEHTApUH:

library statDLL; // 17.10.2014
// 17.10.2014
uses
SysUtils,
Classes;

{SR *.res}

procedure circleS( R : single;
var S : single); cdecl;
begin
S:=pi*R*R;

procedure cubeV ( A : single;
var V : single); cdecl;
begin
V:i=A*A*A;

exports
circleS,
cubeV;
begin
end.

TlosiBunack cextius exports. B Hell mepeuynciieHbl Bce Hallu MPOLEAYPHI, HO 6e3 Ima-
paMeTpoB, TOJBKO UMeHa. TOouHee, IEPEUYUCTIEHBI T MPOLEAYPHI, KOTOPBIE MBI JKC-
MTOPTUPYEM, TO €CTh, IeJIaeM MX NOCTYITHBIMU IUISI BHELIHETO Mupa. Eciy y Hac ecTb
CIy>XeOHBIe IPOLICAYPHI HITH (DYHKIIMK,, KOTOPBIE MCITOJIB3YIOTCS HAaMU BHYTpY OMOIH-
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OTEKH, HO I0JIb30BATENIO MBI IOCTYIIA K HUM HE MPENOCTaBJIsIEM, TO B CEKILIUIO eXports
BKJTIOUATh UX HE HATO.

Cexuust begin end BoIrmosHAeT GYHKIUKA CEKLIMMA UHULUANU3AUUUA 0OBIYHOTO IIPO-
IPaMMHOTO MOMYJIsI, HAaM MHUIIMAIM3aLKs IoKa He HyxXxHa. OcTaioTcsl ABa BOIpoca.
[MepBblit — 1MoyeMy Mbl HallMCaIM MPOLEAYPHI, a He (QYHKIMH, 4TO 6BUIO OBI ecTe-
ctBeHHee? Bropoit — urto 3a Boje6Hoe coBo cdecl? OTBeT OyneT, HO B CIEAYIOLIEM
paszere.

B pe3syibTaTe KOMIMISALMY IIpoeKTa MBI ToiyuuM ¢aiin statDLL.dIl. Kak nerko go-
ragatbes, caM 110 cebe OH COBEplIeHHO Oecrione3eH, Heobxonuma nporpaMma, KoTo-
pas ero BbI30BeT. Ho, mpexie 4eM 3aHSThCS 3TOW MPOrpaMMOM, XKeJIaTeNbHO IPoLe-
JIaTh HEKOTOPYIO IIOATOTOBUTENbHYIO padoTy. MOXHO, KOHEYHO, Y HE [IE/1aTh, HO €CIIU
clenaTh, TO B JAJIbHEUIIIEM XU3Hb CTAHET JIETYE U MPOILE.

HsrotoBum Momyib. He nmpoekT, mpocto Momyib. I3roToBUM €ro o BO3MOXHOCTH
aKKypaTHee 0OBIYHOTO, IIOTOMY YTO HEMEUICHHO, TPaHCIUPYs, IIPOBEPUTH €I0 IIpa-
BWJIBHOCTb HE MOJIyuuTcs. He moayduTcst moToMy, yTo Ha AaHHOM 3Tare OH, caM [0
cebe, He BKIIIOYEH HH B KaKOil POEKT U, CTAIO ObITh, TPAHCIMPOBATLCS HE OYIET BO-
o6iie. Pazymeercs, eciii B HEM eCTh OLIMOKH, MBI 00 3TOM y3HaeM, HO IO3Xe, KOTIa
TIOTIBITAEMCSI TOT MOAYJIb UCTIONIb30BaTh.

unit statDLLExt; // 17.10.2014
// 17.10.2014

interface
const
DLLName = ‘statDLL';
(=== e e e }
procedure circleS( R : single;

var S : single); cdecl;
external DLLName name ‘circleS’;

procedure cubeV ( A : single;
var V : single); cdecl;
external DLLName name ‘cubeV’;

implementation
end.

HdymMatp Ham cooepXuMbIM MOLYJIS ceifyac He Hano, Hamo IIPOCTO MOHSTh aJITOPUTM
ero co3gaHusl. B Hayasie 00bsB/IeHa CTPOKOBAsi KOHCTaHTA C UMEHEM Haleit 6ubino-
TeKH. DTO KakK Obl JaXe ¥ 04EBUIHO. B 0OCHOBHOI 4acTU MIyT OOBSIBIEHUS MIPOLIELYD,
HKCHOPTUPYEMBIX OUOIMOTEKOM, B TOM BUIE, KAK OHM TaM OOBSIBICHbI, B TOUHOCTH —
3TO s1 HaMekalo Ha cjoBo cdecl. [Tocne omucanus untTepdeiica npouexypbl UAET SLIE
OllHa CTPOKa, CTPYKTypa €€ IMOHSITHA, WIM AOJDKHA ObITh MOHATHA JTI060OMY CKOJIbKO-TO
pa3yMHOMY IporpaMMucTy. B cTpoke nBe BETMYUHBI, KOTOPhIE MOXHO U3MEHHUTD, HO
JIy4qille He MEHATh. DTO BCE TSRKEI0E Haciene TeX BpeMEH, Korna OMOIMOTEKH MMEITH
COBCEM IPYIOil CMBICII, UEM CEMYAC.
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HOBTOpHIO, MOAYJIb MOXHO HE NMUCAaTh, HO C HAM IPOLIC, ITIOTOMY YTO TEKCT 3TOT
BCE paBHO HaImMucCaThb HpI/I)IéTCH, H, BOBMOXHO, HC OOWH pas.

CraTtnuyeckas 3arpyskKa u Kak 3To MoXeT
npurognTbca

CHayvaia OCBOMM CTaTHYECKYIO 3arpy3Ky. DT0 He IPOCTO, a OYEHb IIPOCTO.

uses
statDLLExt;
var
S : single;
v : single;
begin

circleS( 10, S);
ShowMessage( ‘S

‘' + FloatToStr(S)):;

cubeV( 3, V);
ShowMessage ( ‘V

‘' + FloatToStr(V)):;
end;

Hukaxoit pa3HUIIBI 10 CPABHEHUH C BEI30BOM OOBRIYHOTO, HE OMOIMOTEYHOro, MO-
Jtyns. Tak ¥ HarpamuBaeTCs BOIIPOC — M Paay YETO BCE 3TH HEJICTIBIC TEIOABIDKCHUSS?

To, yTo MBI ceifTac HabJTIONAIA — 3TO CTAHAAPTHOE TIOBEACHNE IMHAMUIECKOM GH -
611oTeKU, TO IPUMEHEHUE, paid KOTOPOro OHa U Obuta 3amyMaHa. Ceifyac B TaKOM
HCIIOJIb30BAHNUM GMOIMOTEK OYEHD MAJIO CMBICIIA, ECITU OH BOOOIIE €CTh.

st wero 310 HyXHO? Jla ISt TOTO, O YE€M S YK€ TOBOPMJI — CTHIKOBKU ITPOrpaMM-
HBIX MOIyJIei, HATTMCAHHBIX Ha Pa3HBIX SI3bIKAX MporpaMmMupoBanusa. Korma-to, koraa
s1 OBUT MAJIEHBKUH, TaKOU Ipo6ieMbl He ObUI0 — HY, WIX TTOYTH He ObLIO. «B me épe-
MeHa OviauHHble, menepb noumu 3a6bimbie» © BBICOIKUIMA, SI3BIKU IPOrPaMMUPOBAHHSI
SBJISUICH YaCThIO ONEPalliOHHON cUCTeMBI. COOTBETCTBEHHO rapaHTUPOBAJIOCH, YTO
BCE UX OOBEKTHBIE KOIBI MEXIY COOO0I MOJIHOCTHIO COBMECTHMBI HA YPOBHE TUIIOB —
€CJTM, pa3yMeeTcs IBa THUIIA BOOGIIIE CYIECTBOBAIH B 3TUX ABYX A3bIKaX. C ApyToii cTo-
POHBI, HUKTO He obellal, 94To OYOyT MEXIy CO00i COBMECTUMBI IBA OOBEKTHBIX MOIY-~
Jisl, HallUCAHHBIE Ha OJJHOM U TOM X€ SI3bIKE IIPOrpaMMUPOBAHMUS, HO B pa3HBIX OIepa-
IIMOHHBIX CUCTEMAX.

Ha npakTuxe, To ecTh B Hatreil Poccuiickoif mpakTike, 06beIUHATE TIPUXOIUTCS
Delphi u C++, pexxe C#. Teme He MeHee, THHO3aBPhI XHUBYT cpelu Hac. JKuByT Ou-
GyinoTeKu HanucaHHbie Ha PopTpaHe HEU3BECTHO KAKOW BEPCUM B HEM3BECTHO KAKOM
rony. I Xxopo1io XuByT.
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CHavasa pacCMOTPHMM CUTYalldIo, KOTHa €CThb HEKOTOphIi Kom Ha Delphi, a ero
MpenroaraeTcs UCIoib30BaTh B MporpaMMe, HanucanHoi Ha C++, Bompocos aBa.
IlepBrIit — YTO TIEPEIABATh, TO €CTh, KAKKE TUITLI? BTOPOIi BOompoc — Kak repenasBaTh?

Cuavaina nepBasi 1po0jieMa — COBMECTUMOCTb THUIIOB JaHHBIX. IIOHITHO, 4TO O
nepenavye 0ObEKTOB B KAUeCTBE MAPaMETPOB U PEUU OBITh HE MOXKET.

IIpurnaauMcs K CTpoKaMm, 30eCh CUTYars YyTh JIydline, Ho HeHamHoro. B Cu mpu-
3HAKOM KOHIIa CTPOKMU SIBJIIETCSI HyJIEeBOM OalT, KOTOPBIIA HE MOXET B CTPOKE COMEP-
XaTbCs, YTO OYEBUIHO, 3aTO CTPOKA MOXET MMETh IIPOU3BOJIbHYIO WIKHY. B Delphi
HYJIEBOI1 CUMBOJI B CTPOKE HHUKOTO HE BOJIHYET, 3TO XOpoIiro. I110X0 To, YTO TakKyio
cTpoKy mepenatb B Cu HEBO3MOXHO BooOiie. ECTh KOpoTKue CTpOKH, JOCTaBIINECS
110 HacencTBy oT Typ6o ITackasst, aHanora uM B Cul IIpocTo HeT. ECTh JIMHHEIE CTPO-
KU, SBJSIIOILKECS MICEBIOKIACCOM, M B TAKOM KayeCTBE aHaJIora UM TOXE HET, CaMo
coboii. oeanpHO mepesaoTcst TOMbKO MaCCHUBBI CHMBOJIOB:

const
N = 128;

type
TSarray = array([l..N] of char;

MaJieHbKHMiI HIOAHC 3aKJTI0YaeTCs B TOM, YTO MPOTrpaMMbl (MJIM TPOTrPaMMICTHI)
JOJKHBI 3apaHee JOTOBOPHUTHCS MEXIY CO00I0 0 TOM, 4eMy paBHO 3To camoe N, IIpo-
TrpaMMHO 3TO HE PEILaeTCsl, TONbKO aIMMHUCTPATUBHO.

DK30TUYECKUE THUIIH 3a0bIBaM — HaripuMep, MHoxecTBa. C OyJIeBCKUMU IIepe-
MEHHBIMU TOXE Kakasi-TO €pyHIa, TO €CTh HECOBMECTUMOCTb. EC/H yX 0053aTEIbHO
HAI0 YTO-TO Iepenathb OyJIeBCKoe (Ia/HeT), MPUAeTCa 3aMEHUTD 1I€IOUNCIEHHBIM TH-
oM (1/0).

A 4uto0 y Hac ocraércs xopouiero? ToyHee, 4TO MOXHO mepenatsh 6e3onacHo? O6-
LU IPUHIUIT — YeM IIPUMUTHBHEE TUII, TEM JIErye eTo Iepenathb. B cTeikoBke ¢ Dop-
TPaHOM HMKAaKUX Ipo6JieM HUKOIIA HU Yy KaKOTO HMBIJIM30BAaHHOTO SI3bIKA HE BO3HU-
KaJo, BBUIY ero, PopTpaHa, HEUCKOpEeHUMOM He3aTeimuBocTH. IlpucTanbHo paccMa-
tpuBast Delphi, HaxoquM caMble B HEM He3aMyTHEHHEBIE THIIBI — integer M single.
Pazymeercs, u B Delphi u B C++ ecTh aHaJIOTMYHBIE TUITBI, OTIMYAIOLIMECS KOJIMYe-
CTBOM 0aliT, pa3psiIHOCTBIO U 3HAKOBOCTbIO — HO 3aueM? C HUMHU TOXe BCE OyIeT B
TIOJIHOM TTOPSIIKE IPU UCTIOJIb30BAHUM — HO, OISTh-TaKH, 3aueM? g BceX pa3yMHBIX
1LieJIell HaM XBaTUT integer u single.

Teneps emg pa3 1 KOPOTKO — YTO MOXKHO MCIIOJIH30BaTh NP paboTe ¢ IUHAMHUYE-
CKUMHU OMOIMOTEKAMU U TapaHTHPOBAHHO HE UMETH MPobJIeM.

JI1o6bie 1iebie ¥ TUIABaIOIIME TUITH — Pa3yMEeTCsI, €CIIM OHU UMEIOT COOTBETCTBISA
B sI3bIKE, HA KOTOPOM OMOJIMOTEKA HAIIMCaHa U B SI3bIKE, KOTOPHIN €€ HCII0Nb3YET.

CumBoitbl (char) — 3T0 BeIb IpOcTo GaifT.

YKkazarenu — BOIPOC CAOXHBIN U drutocodekuit. C omHOM CTOPOHBI, YKa3aTelbh —
3TO BCETO JIULUD YUCJIO, C APYTOi CTOPOHHI B SI3BIKE, M3 KOTOPOTO OMOJIMOTEKA BHI3BIBA-
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eTcs, yKasareneit MoxeT He 6bITh Boo61Ie. C TpeTbeil CTOPOHBI — a Ha YTO TOT YKa3a-
TEJIb IOCJIE Tiepeaady OyIET yKa3bIBaTh.

ByneBckue — MOXHO, HO €CTh HIOAHCHI.

JTMHHBIE CTPOKM (string) — ToxXe MOXHO, HO TOXE eCTh HIOAHCHL. B mepByio oue-
penb, KOHEYHO, peub UIET o C++, ocTajibHBIE A3BIKM MPEICTABNISIOT HE TaKOi Mmpak-
THYeCKUi uHTepec. [TpuuéM mpu BBI30Be B TY WM B Apyryio cTopoHy (u3 Delphi B
C++ vt Ha06OPOT) HIOAHCH! GYAYT pa3HBIE.

YTo-TO APYro€e UCIIOIH30BATH TOXE MOXHO, HO HE TOBOPHUTE, UTO S BaC HE IpEmy-
TIpexaal.

3amevaHue KaK Obl cO0Ky. OueHb HEIUIOXO CBOMMU COOCTBEHHBIMY PYKaMU HaIK-
caTh HECJIOXHYIO MPOrpaMMy, NEPEBOISAILYI0 UHTEPGENCHBIN Aenabduiickuit daitn B
COOTBeTCTBYIOIIMIA (haiin 3arojioBka B C++. Y He ToJIbKO uHTepdeHCcHBII (haii, HO U
BCE COOTBETCTBYIOIIME OOBSIBIICHUS TUIIOB 1 KOHCTAHT . DTO HECJIOXHO, I IPOOOBAIL.

AvHaMunyecKas 3arpysKa v paclimpeHue
BO3MOXHOCTEeN

BuGnoteka y Hac noka ocraéres mpexuedt — statDLL.dIl. Moxyine stat DLLExt.
pas HaM He HyXeH BooO1e (moka He HyXeH). ['ne-1o B cexuuu uHTepderica o0baBIs-
€M TIPOLICYPHEIN TUTT:

type
TCircleProc = procedure ( R : single;
var S : single); cdecl;

YTo TaKoe MpOLEMYPHBIH THUII, 1 00BSICHATL He Oymy, a €CJid KTO-TO 3a0bL1, TO 00
3TOoM HanucaHo B IIpmnoxennu. Kak nmpsamMo-taku 6pocaeTcs B I1a3a, TUI B TOYHOCTH
ITOBTOPSIET 3aT0JIOBOK MPOLEHYPHl pacyéTa IUIOMAAM Kpyra M3 Hallell GMOMMOoTeKu.
O6paTuTe BHUMAHUE, 4TO Bone6Hoe cyioBo cdecl mepexoyeBaio B OOBSIBIEHUE TUITA.

A Terepb BBI30B COOTBETCTBYIOLIEH MPOIEAYPHI U3 6MOINOTEKH, CTABIINI 3aMETHO
0oJiee CIOXHBIM:

var
Calculate : TCircleProc;
DLLName : string;
procName : string;
handle : THandle;
Ok : boolean;
S : single;
begin
Ok:=true;

Calculate:=nil;
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DLLName:='statDLL.d1ll’;
handle:=LoadlLibrary (PChar (DLLName) ) ;
if handle <> 0 then begin
procName:='circleS’;
@Calculate:=GetProcAddress( handle, PChar (procName)) ;
if Q@Calculate = nil
then Ok:=false;

end

else begin
Ok:=false;

end;

if Ok

then Calculate( 10, S);
ShowMessage( 'S = ' + FloatToStr(S));

if Ok
then Freelibrary(handle);
end;

CHavajia pa3bsICHIO TEMHBIE MOMEHTEHI, 8 IIOTOM OTBEYY Ha BOIIPOC — M Pajivi 4Yero
Takue MydyeHusi? Pabora ¢ 6ubauoTekoit cuMMmeTpuyHa — 3arpyska (LoadLibrary) u
Bbirpy3ka (FreeLibrary). Beirpyxarb 61M6110TEKY MOXHO M HYKHO TOJIBKO B TOM CJIy-
yae, KOr/a 3arpy3Ka npoiiljia yeneurHo, 1o ectb handle <> 0. ITocse 3arpy3ku 6u6iio-
TEeKM MBI MILEM B Helt HyXHy10 HaM QyHKIIMIO, 110 UMeHU QYHKUMHU. IJIs 3T0r0, KaK
JIETKO AOTafaThCsl, Hy>KHO 3HaTh UM 3Toi QyHKIMU. B Haniel 6ubnuoreke, HarroMu-
Halo, 1Be GpyHKIMU — circleS u cubeV. Mbl BCHOMHWIN UMSI TOJIBKO IIEPBOIL U €€ BHI-
3BaJI, a TIPO BTOPYIO 3a0bU1M. MOXHO JiY y3HaTh, KaKue (PYHKLMH COmepKUT O01M6IMo-
teka? MoxHO, KOHEYHO, TOJIbKO 3adyeM? [lomymaiite o6 3toM. 3amaiite Bompoc o6
amom Ha nenabduiickoM uiu uHoM ¢opyme. IIpouyscTByiite oTBeTHl. Hacnamurecs.
OHo BaM Hajo?

OTO A HU B KOEM CJIyyae He X0uy BaC 00MIETh. DTO S I0KA3bIBAI0 BaM HENPOCTYIO U
HEJETKYIO KU3Hb MOJIOIOTO NMPOTrpaMMHCTA.

O®Oyukuus PChar genaet u3 mmHHOM ctpoku Delphi Kak Gbl CHILIHYIO CTPOKY. DT0
HeoOxonumo mortomy, uto LoadLibrary u GetProcAdress sBnsioTcss QyHKIIUMAMU
Windows API ¢ coorsercTBy0muM uHTEpdeiicoM, Delphi nmpemocTaBiser TONIbKO HH-
Tepdeiic-06E€pTKy Wit ux BhI30oBa. [10 3TOi Xe mpUudYMHE TIIATEIbHO CJISIUTE 33 peru-
CTPOM CHIMBOJIOB B CTPOKE — 3/1eCh BaM He TyT!

Onepatop Calculate:=nil; IpuCyTCTBYeT UCKIIOUMTENIHLHO I M30aBJIEHUSA OT
Haszoitnusoro coobweHuss Warning: Variable ‘Calculate’ might not be initialized. 51, no-
BTOPIOCH, Nep(PEeKIIMOHICT, U HE TEPIUTIO B Pe3y/bTaTax TPaHCISILIMM HUKakuX Hint u
Warning. Tonbko, sl TaK1 BaC yMOJISIIO, HE HAIO OOBSCHATh MHE 3a TO, YTO OYJIEBCKYIO
nepeMeHHy10 Ok MOXHO ObUIO B TAKOM CJIyyae U He BBOOUThH. B JAHHOM KOHKPETHOM
ciyvae 51 COBEPILEHHO He cortaceH ¢ KepHuranoM (1 IlnomxepoM), KaTeropu4ecKu
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TPeOYIOIIUM U30aBISITh IPOrPaMMy OT IPOMEXYTOYHBIX U BCIIOMOTATEIbHbIX TIEpe-
MEHHBIX,

Harmocnenok, B qBannarh mectoif pas, HalOMHIO, YTO ¥ IIPU CTATHYECKOM U TIPH
JUHAMHWYECKOM BBI30BE (TOUHEE, 3arpy3Ke) MBI 0OpaniaeMcs K OIHOM U To¥ Xe 6ubiu-
OTEKE, TO ECTh K OMHOMY U TOMY X€ (pu3nuecKoMy daiiy.

Monb3a oT AHaMNUYECKOro Bbi3OBa

MBI BBI3BJIM ITPOLIEAYPY M3 OUOIMOTEKN CTATUYECKU. DTO OBLIO MPOCTO. MBI BBI-
3BAJIM MIPOLIEIYPY U3 OMOIMOTEKM THHAMUYIECKH. DTO OBUTO ci1oxHO. EcTecTBeHHBIN
Bompoc — a 3a4em? To, YTO MBI MOXEM y3HATh, KaKUe B HE3HAKOMOU HaM OUGIUoTeKe
eCcTh GYHKIINH — MPEUMYIIECTBO COMHUTENbHOE. ECI MBI 3apaHee He 3HaeM, UTO CO-
JIepXUTCS B OMOIMOTEKE, 33UeM HaM TaKasl 6u6IMoTeka, ¥ Kak BooOI1e MBI €€ cobupa-
€MCs UCTIONIb30BAaTh?

Her, naBaiiTe UCXOMUTHL U3 TOrO, YTO MBI NMPEKPACHO 3HAEM, KaKue (DYHKIHUU U C
KakuM MHTepGheRcoM conepxkarcs B Hallel 6ubanoTeke, U IMOKaXeM, KaKOi OT 3Toi
6ubIMoTeEKU MOXET ObITh ToJK. Co3maauM HOBYIO OMOJIHMOTEKY, IMYCTYIO, HO TEIeph
BHUMATEJIBHO 03HAKOMUMCH C €€ COEEepXUMBIM. Takoif KOMMEHTapuii BCTpeyaeT Hac
TpY BXOZE:

Important note about DLL memory management: ShareMem must be the
first unit in your library’s USES clause AND your project’s (select
Project-View Source) USES clause if your DLL exports any
procedures or functions that pass strings as parameters or
function results. This applies to all strings passed to and from
your DLL--even those that are nested in records and classes.
ShareMem is the interface unit to the BORLNDMM.DLL shared memory
manager, which must be deployed along with your DLL. To avoid
using BORLNDMM.DLL, pass string information using PChar or
ShortString parameters.

O6bsicHAI0 Ha najiblax. Eciay B Haleil OMGIMOTEKe €CTh XOTh OIHA IIpoLexypa,
KOTOpasi IOJTy9aeT WJIM BO3BpalIaeT B KAYeCTBE IMapaMeTpa CTPOKY, AaxXe €Cld 3Ta
CTPOKA He caMa 110 cebe, a BHYTPH, K TIPUMEPY, 3aITUCH, TO MBI TIPOCTO TaK 3TOTO Cle-
JIaTh HE MOXeM. MBI JOJDKHBI TPOJEIATh TPY TEJIOOBUKCHUS.

ITepBoe. B viCXOIHBINM TEKCT Halllel 6UOIMOTEKH, B pasaen (clause) uses, IpUIEM B
TOT uses, KOTOPHIi HaBepxy, B cekiuu interface, Bmrcats Momysis ShareMem, rpuuém
00513aTeTLHO TEPBLIM B crucke. VICXOMHBIN TEKCT OUOIUOTEKY 51 IPUBENY UyTh Jalib-
1Ie, LEJTUKOM,

BTopoe. AHAJIOTMYHYIO MaHUITYJISIIIO HAI0 IPOJIEsIaTh C UCXOAHBIM (haiioM npo-
exTa. O0paTiuTe BHUMaHUE — HE C MOLYJIEM, B KOTOPOM MBI BEI3BIBaEM OUOIMOTEUHYIO
YHKIMIO, 2 UMEHHO C HCXOMHBIM (haiiyioM ITpoeKTa, TOT, KoTophlil *. DPR. UTo6b! 10
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Hero no0paThCsi, HaZ0 M3 TOJOBHOIO MeHIO BeIOpaTh Project\View Source. OGbIYHO
Tyla HE XOMST, a €CJIM IMOIIUIM — 3HAYUT, YTO-TO IMOLUIO HE TaK, M3BMHUTE 32 KaJlaM-
6yp. ITocne Hallero BMeIIaTeaIbCTBA UCXOAHBIM TEKCT MpoeKTa 6yneT BhIIJISAETh TPHU-
OJIM3UTENBHO TaK:

program UsProgr;

uses
ShareMen,
Forms,
UsProgr in ‘UsProgr.pas’ {Forml},
Prime in ‘Prime.pas’,
UsSort in ‘UsSort.pas’;

{SR *.res}

begin
Application.Initialize;
Application.CreateForm(TForml, Forml);
Application.Run;

end.

Kax nierko moramartbcsi, BECb TEKCT IIPOrpaMMbl, KpPOME OTHOM CTPOKU CTEHEPHPO-
BaH aBTOMaTUYECKU.

Tperee. MBI OOKHBI rapaHTHpOBaTh, YTO HAWHAMHUYecKass OubIMoOTEKa
BORLNDMM.DLL Bcerna 6ymeT HAXOOUThLCS B TOM Xe-KaTajore, yTo ¥ Hailia mpo-
rpamMma. STo 5 yIpoluaw 1 IpUMUTHBU3UPYIO. PazyMeercs, €€ MOXHO TTOJIOXUTh U B
Kakoe-HUOyIb ob1enoctymmHoe Mecto, Harpumep C:\Windows. IlepeunTaiite mpempi-
Iyuryio maBy o VSS u, B ocoGeHHOCTH, paszen o6 usroroaneHuu IlporpaMMHOro
IIponykTa ogHOM KHOIIKOM.

YeTBEpTOE, NOMONHUTEIbHOE. [lepBhie TpU ITyHKTa MOXHO 3a0bITh, €CJIM IIepena-
BaTbh CTPOKM ¢ moMoIibio pyHKimu PChar. I'oBops mHave, Bce MpeablayIne 3aKIHA-
HUST HEOOXOMUMBI TOJIBKO B TOM Cllydae, eCjii Mbl BeI3biBaeM U3 Delphi 6ubimuotexy,
Ha Delphi u HanucanHylo. HanomuHar, yto B 3TOM ciydae cdecl MoxHO yOpaTs.
Y6patb, pazyMmeeTcs, ¢ 00eMX CTOPOH — U B IIporpaMMe, U B 6UGIMoTEKE.

A Teliepb Hallla HoBast 6ubIoTeKa:

library fSin; // 23.10.2014
// 24.10.2014
uses
ShareMem,
SysUtils,
Classes;
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procedure funcName( var name : string); cdecl;
begin
name:='Cunyc’;

procedure funcValue ( x : single;
var vy : single); cdecl;
begin
y:=Sin (x);

exports
funcName,
funcvValue;
begin
end.

CHavana o ¢popMabHO# cTopoHe. VIMS 6MOIUOTEKN NPSIMO-TaKU KPUYUT O TOM,
YTO OHA MOXET CHENIaTh — a MOXET OHa CIeNaTh cuHyc. FIMeHa mporieyp, HalpoTHB,
COBEPIIEHHO 00€3MUYeHBI, ¥ TOJBKO HAMEKAIOT, YTO ONHA IIPOIeNypa BO3BpAIAET
HMMSI paCCYMUTHIBAEMOI (DYHKIIMH, a Ipyras — 3HaueHue dyukuuu. Ho HU ciioBa o cu-
Hyce! Y 3T0 He ciyqaitHo.

Camo cob0# pasyMeeTcs, OCTABUM B CTOPOHE BOIIPOC O TOM, 3a4€M MBI 3a1Iporpam-
MUPOBAJIH MIPOLIEAYPY IS BEIYUCIICHUS CUHYCa, KOTOpast o6paaeTcs K GyHKIWY BbI-
YUCIIEHNA CHHYCa, KOTopasd yXe 3alporpaMMIpoBaHa 3amoiiro 1o Hac. Tak Hamo. Ha
€€ MecTe MOT ObI 0Ka3aThCH KaXIbIi.

Ha Besakuii cirydait, IpUBeLy U BhI3bIBAIOILYIO IIPOrpaMMy, HO, JUI JIYYINEro I0-
HUMAaHUSA U JIAKOHUYHOCTH, 6e3 KOHTPOJIS 3aTPY3KU U HATTMYUS MPoLexyp B 6ubmmo-
TeKe. DTo HerpaBWIbHO! Tak He Hamo! DTO TONBKO VIS TOTO, YTOOKI JTy4lle ObUIO BULI-
HO TOJIbIE CY4bsI IEPEBLEB 32 JIUCTHSIMU. A BBI TaK He JIeanTe:

var
funcNameProc : TFuncNameProc;
funcValueProc : TFuncValueProc;
DLLName : string;
procName : string;
handle : THandle;
Y : single;
funcName : string;
begin

DLLName:=’fSin.dll’;
handle:=LoadLibrary (PChar (DLLName) ) ;
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procName:=' funcName’ ;
@funcNameProc:=GetProcAddress ( handle, PChar (procName)) ;

procName:=’ funcValue’;
@funcValueProc:=GetProcAddress ( handle, PChar (procName)) ;

funcName:='None’ ;
funcNameProc ( funcName) ;

Y:=0;
funcValueProc( pi/2, Y);

ShowMessage( ‘Name = ‘' + funcName + ! Y =" +
FloatToStr(Y));

FreeLibrary (handle) ;
end;

TeM He MeHee, 3a IepeBbSIMU MMO-TIPEXKHEMY HE BUIHO JIeca, TO €CTh ITOJIb3BI OT T~
HaMUYECKOM 3arpy3ku OubianoTeku. AGCTpaKTHOE 3aMeuyaHue — depe3 OOHY TOUYKY
MOXHO TMPOBECTU OECKOHEYHOE KOJIMUECTBO IIPSMBIX, 2 YEPE3 IBE TOYKH — TOJIBKO
onHy. I'oBopst mHaue, cMacTepuM ellg ofHy GUOIMOTEKY ¥ IIOCMOTPHM, K 4EMY 3TO BCE
KJIOHUTCA.

library fSquare6; // 25.10.2014
// 25.10.2014
uses
ShareMem,
SysUtils,
Classes;

procedure funcName( var name : string); cdecl;

begin

name:="‘lljomanb WECTUYyTOJIbBHMUKA ‘;
end;
{-m==————— - }
procedure funcValue ( x : single;

var y : single); cdecl;

begin

y:=((Sqrt(3))/2) * x*x;
end;
(- }

exports

funcName,
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funcValue;
begin
end.

Bubnuoreka He OYECHB MTOJIE3HA, 3aTO HE UMEET 3aMEHBI CPEAM CTAHIAPTHBIX (hYyHK-
uif — 6UGIMOTEKA BEIMUC/SET IUIOMIAAb MTPABUIILHOTO IECTUYTONBHUKA T10 €r0 CTO-
POHE, WX 110 GONTBIIOMY PaIUyCy. B KauecTBe HECIOXHOTO YIIPAXKHEHUS PEKOMEHAIYIO
BaM M3TOTOBUTH MO TaKOMY X€ PEUENTy OMONMMOTEKM Ui BBIYUCIEHUS KOCHHYCA,
(axTopuaina, cMHyca u npeciopyToit dbyHKunu Jupuxe.

A MBI ITOKa 00paTMM BHUMaHHE Ha TO OOIee, YTO €CTh Y 3TUX ABYX OUONUOTEK.
CHayayna 0 BHEIIHEM CXOACTBE. ¥ GHMOJUOTEK MOXOXUE UMEHA — CHavYasla UIET CUM-
BoJI “f”, a TOTOM BCE OCTaJIbHOE, YKa3bIBalolliee Ha3HaYCHHE OMOIMOTEKH, HO 3TO CEii-
yac 3HaYeHUs He uMeeT. BHyTpu 6MOIMOTEK, YTO BaXXHEE, POBHO IO ABE MPOLIEAYPEI B
KaXmoii, a UMeHa y HUX ctanmapHbie — funcName u funcValue. Y uto MbI MOXeM U3
3TOT0 U3BJIEYD?

S mpemiaraio HaIMcaTh IIPOrpaMMy — YHUBEpCaIbHBIM Berauciurens OyHKIMA.
A eciu He aGCOJIIOTHO YHUBEPCAIBHBIN, TO MO KpaiiHeil Mepe — pacirupsemsrit. Ho
TOJILKO He BOOGIIE BCeX BO3MOXKHEBIX (DYHKIIUIA, a TOJIBKO TeX, KOTOPHIE TOJTyYaloT Ha
BXOI OJIMH apryMeHT THIA Single ¥ BO3BpALIAlOT 3HAYEHUE TOXE THIa single. Pacuim-
PSAEMOCTE ITPOrpaMMBbl 03HA4aeT, YTO J0OaBUTh B HE€ BRIYUCIICHYE emi€ oqHoM hyHK-
LMY MOXET HE TOJIBKO €€ pa3paboTYMK, HO M COBEPIIEHHO MOCTOPOHHUY Iporpam-
MUCT, IPUIEM, aXKe He UMEIOIIUH OCTYIIA K MICXOTHOMY KOy TOJIOBHOM MPOrpaMMBL.

3aMpICceN TaKO — MBI, MUMEHHO MBI, ITMIIIEM TOJIOBHYIO IporpaMMy. IIporpamMma
BBIBOIMT Ha 9KPaH KPacuBO O(POPMIICHHBIN CITUCOK NOCTYITHBIXK (DyHKIIUH C KHOIKA-
Mu. KpacuBo odopMIleHHBIHT — Hago MOHUMATh, KPACUBO B MOEM TIPEACTABICHUU.
ITpu HaxaTU¥ HA KHOIIKY BBUIE33aET OKOIIKO C 3aTTPOCOM apryMeHTa X, 3aTeM BEIBO-
JIATCS OTBET — TOT CaMBbIi Y IS BIOpaHHOW MYHKUNH. A T€, KTO 3aXOTIT PAaCIUUPUTh
(YHKUMOHAIBHOCTE Halllel TIporpaMMbl, BOOOILe He 00s13aHbI 3arISIABIBATh B €€ UC-
XOIHBIN TEKCT, KOTOPBIH UM B OOIIEM CITydae HENOCTYTICH,

Bcé€, uto Tpe6yeTcst OT BHEUTHETO pa3paboTyMKa — 3TO CO3MaTh OMOINOTEKY, UMS
KOTOpO#t uMeeT cuMBOJ “f” B Hawajie. DTO pa3yMeeTcs, He TIaBHOE TpeOGoBaHKE, HO
caMoe mpocToe M HeobxomuMoe. I'J1aBHOe TO, 4TO 3Ta GMOIMOTEKA TOJDKHA MMETh Ta-
KYIO CEKIIUIO 3KCTIOpTa:

exports
funcName,
funcvalue;

HnTepdeiic mpolieayp DOLKEH ObITh TAKUM:

procedure funcName( var name : string); cdecl;
procedure funcValue ( X : single;
var y : single); cdecl;
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Temneps 0 TOM, KaK Mbl cOOMpaeMcsl IeHCTBOBATh Oaibliie. Mbl HIIEM B TOM Xe Ka-
Tajiore, Ilie HaXOMUTCS Hallla TOJIOBHAs MporpaMma, Bce (aiiyibl, UM KOTOPHIX Ha4M-
HaeTcs1 ¢ cuMBoIa f, M KoTopsie Mpu 3ToM uMeloT paciuupenue *.DLL. Ecnu BBl cuu-
TaeTe, YTO OMHOIO0 f HEMOCTATOYHO IS YBEPEHHOMN UAeHTU(UKAIIUY KaKOM~-To O1OIH-
OTEKHM UMEHHO B Ka4€CTBE Hallleit 0cOOeHHO OMOIMOTEKH, TO Bbl COBEPLIEHHO IPAaBBhI.
51 ToXe Tak myMmalo, HO YTO CIEJIaHO, TO CIOEJIaHO, a BBl MOXKETE UCIIPABUTh CUTYaLMIO,
cleainTe, Kak JIydilie.

Jlasiee MBI CO34aEM KHOIIKU, B KOJIIMYECTBE, PABHOM KOJIMUYECTBY HALIUX GMOIMO-
TeK, M Ha KaXIyio KHOIIKY BeIBOIMM TeKCT (Caption), TeKcT, KaK HETPYIHO AOTalaTh-
cs1, MBI IOJIy4uM oT (pyHK1MHM funcName. A Koraa Ha KHOIIKY HaXMYT, BbI3bIBAEM CO-
OTBETCTBYIOIILYIO ¢if, KHOIIKE ¥ MaTeMaTHYeCKO (PYHKIMM, TPOrpaMMHYI0 QYyHKIIMIO
funcValue.

PasyMeeTcsd, HUKaKMX IIPOBEPOK, 4TO B OMOIMOTEKAX IIPUCYTCTBYIOT HY:KHbIE HAM
(yHKLIMM, MBI IPOBOIUTH He OyneM — a 3aueM? Bexb Mbl COBEPILIEHHO YBEPEHDI, UTO ¥
Hac BCE B IIOJIHOM IOPSIKE M HUKAKMX HECOOTBETCTBUM ObITh HEe MoxeT. Illyuy. To
€CTb MPOBEPSITh MBI AEHCTBUTEILHO HUYETO He OyneM — Hallla 1efib IIPOCTO M KPaTKo
MOKa3aTh NPUHLMI paboTHI mporpaMmel. Ho B peaibHOI XXU3HU, BCE, KOHEUHO, OyAeT
He Tak. Bc€, 4To MOXeT cioMaThesi, CJIOMAeTCsl, He COMHeBaiiTech. I1poBepsiTh, B Ha-
JIAYMK JIM PYHKIMM, KOTOPhIE Mbl COOHMpaeMcs BhI3bIBATh, HEOOXOAMMO. A ITOKa He-
00X01MMO 3HATh, YTO IIPOBEPKA BO3MOXHA.

Hanee s mpenrmosaraio, 4To J00e3HbI YUTAaTeIh 3HAKOM C YCTPONCTBOM KOMIIO-
HeHTHOI cucteMbl Delphi — B 4aCTHOCTH, YTO €CJIM y Hac €CTh KHOITIKA, TO y 3TOi
KHOTIKM €CThb 00paboTYMK, KOTOPBIii OTBEYAET 3a TO, UTO [eJIaeT 3Ta KHONKA IIpH e
Haxatud. [TonkmoueHue 06paboTurKa O4eHb IPOCTO, ECIJIM 3apaHee U3BECTHO KOJU-
YECTBO KHOITOK M KOJIMYECTBO Pa3paboTYMKOB 1 X HE O4eHb MHOTO.

Cruenmyionuii ypoBeHb 3HaHUS — KaK IMOAKIIOYUTD K HECKOJIBKMM KHOTIKAM OIMH U
TOT € 00paboTYUK. DTO HEKOTOPHIM IIPOTPAMMUCTaM YxXe HegocTymHo. Emi€ mosicry-
TIeHU BBepX — 00pabOTYMK OMUH HAa BCEX, HO OH HOJDKEH BBISICHUTH, KaKas MIMEHHO
KHOITKA €r0 BBI3BaJla U PearupoBaTh afeKBAaTHO, COOTBETCTBEHHO OOCTaHOBKE, TO €CTh
HaXaToil KHOIIKE.

T'oBops mpoitie, 06paboTYMK Y Hac OyIeT OmMH, Ha BCe KHOMKH cpa3y. C 3TUM 1o-
HaTHO. OcTaéTca BOIPOC ¢ KHOIMKAMU — CKOJIBKO MX OyIeT, MBI 3apaHee He 3HaeM.
Brut1 OB 1 MOJTOXE, IPEMTOXIII OBl XpaHUTh UX B MaccuBe. Teneps S MOyMHEN U IIpefi-
TIOYMTAIO CITMCKHU.

Bu6nnoTekmn - TexHn4ecKne NoAPOGHOCTY

IlepBast npoGiema c GUOIMOTEKAMU — a KaK MX OTVIaXUBaTh? 31eCh U najee si TOBO-
pto o Delphi, Ho npo6aema Beszne Ta xe. EC MBI XOTUM BBITIOJIHUTD IIPOTPaMMy B
MOIIArOBOM peXUME, TO Hall BHI30BOM (DYHKIIMM U3 GHONHOTEKH MBI CTPEMUTEIBHO
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MpoJIETaeM, B OYKBaJIBHOM CMEBICIIE. A €CJIM MBI 3arpyKaeM B KaueCTBe IPOeKTa OUOIIH-
OTEKY, TO 3aIyCTUTh €€, ICHOE AEJI0, HEBO3MOXHO.

IIpoGnemMa pelraeTcs 0o4eHb IMPOCTO, HANO TOJIBKO 3HATH, IIe UCKATh. 3arpyxxaem
OuOIMOTEKY KaK MpoeKT. B rimaBHOM MeHIo BeiOupaeM Run\Parameters... Ha nepBoit
crpanuiie (Local) B ctpoke Host Application myTém HaXaTus KHOTIIKY Browse BeIOupa-
€M Hallly ITporpaMMy, Ty, KOTOpas BEI30BET Hallly 6u6inoTeKy. ECTeCTBEHHO, YTO MPO-
rpaMMa K 3TOMY MOMEHTY IOJDKHA OBITh YK€ CKOMITUIMPOBaHa, U IPUCYTCTBOBATh Ha
JIACKE.

Tenepsb, xorna Ml HAXOAMMCS B IIPOEKTE Hallel OUONIMOTEKU U Iepel HaMU Ha
3KpaHe e€ TEeKCT, MBI ycTaHaBIMBaeM Breakpoint B ucxomHoM kone 6ubnanoreku. 3a-
TEM HaXXHMMaeM KHOTIKY Run, 3armycTuTcs Ta mporpaMma, KOTOpyio Mbl BbiOpanu — Ta,
yTo Ha3beiBaeTcst Host Application, To ecTh «X034iCKOe ITpUIIOXEHEs 1)1 Halel Ou-
6muoreku. [IpoBoauM HeOOXOAMMBIE MAHUITYJISILIUU C TIPOrpaMMOIi, 4TOOBI obecre-
YUTH BBI30B OMOJIMOTEKHM, TTOTIAaEM Ha TOYKY OCTaHOBa. Jlajiee Kak 0ObIYHO.

Peanusauuna npoekra

JuHaMuueckue OGUOIMOTEKM I OIBITOB Y HAC YK€ €CTh — LeNbIxX ABe, fSin.dll u
fSquare6.dll. Ciona 6yneM ecTb o yacTsiM. YacThb nepBasi, K 6ub11oTeKaM ¥ KHOIIKaM
HE OTHOCSIIASICS:

var
SR : TSearchRec;
rez : integer;
DLLName : string;
begin

ChDir (ExtractFilePath (ParamStxr(0)));

rez:=FindFirst( ‘f*.dll’, faAnyFile, SR):;
nomer:=0;

while (rez = 0) do begin
DLLName:=SR.Name;

// Barpyska 6uBIIMOTEKM M [NOMCK B HEM QYHKIMA
// 3BOeck coszngaéM KHONKYy M QgobapjsseM €& B CHIMCOK

rez:=FindNext (SR) ;
end;

FindClose (SR) ;
end;
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CaMoro r1aBHOTO II0Ka HET, €CTh TOJBKO oueBUAHOe. OOpaTuTe BHUMAaHKUE Ha IIep-
Bblii oreparop. Mbl TpeOyeM nepexona B Katajor. VIMs KaTajora Mbl ITOJIy4aeM, OT-
OpacbiBast MMs HEKOTOPOTO (haiiyia ¥ OCTaBJisis MyTh K HeMY. VIMS 1 ITyTh MBI IIOJIy4a-
€M, 3aIipaliuBasi apaMeTp ¢ KOTOPHIM BhI3BaHa Hallla mporpamma. Hukakux mapame-
TPOB IIpY BBI30BE Hallleif porpaMMbl HET, HO MBI TpeOyeM mapameTp HOMep HOJIb.
ITapameTp c TakiM HOMEPOM Bcerna ectb. B 3ToM ciryyae dyHK1MS BO3BpallaeT moji-
HOE UMS HalIero MCIOIHAEMOro Moaysl. 310poBo, npasna? C mepBoro B3IsLAa BUMI-
HO, YTO BCA 3Ta (DUIHSA CBOAUTCS K MEPEXOMY B TOT KAaTaJloT, U3 KOTOPOTO 3allyllicHa
Hamia mporpaMma. HaM 9To Hamo — Beb TaM Jiexar, CKopee BCero, Halru 6ubimore-
KU. MaHUMyJISI1IMs 3Ta BBIIOJHATECSI HACTOJIBKO YacTO, YTO 51 OUeHb COBETYIO HEMEI-
JIEHHO 0()OpPMMTH 3TOT OTIEPATOP B BUJIE MIPOLIEAYPBI M COXPAHUTh B HAIEXHOM CYXOM
Mecte. [Ipurogurcs eme MHOTO pas.

3arpy3ky OHOIMOTEKHU I10 €€ UMEHU MBI yKe O0TpabaThIBaM, TTOBTOPAThCI He Oy-
neM. MMeHa yHKIMA, U3BIEKAaEMbIX U3 KaxX/IOW OMONMOTEKN HaM 3apaHee M3BECT-
Hbl — funcName u funcValue. O6paTuTe BHMMaHKE, YTO ITOKa HaM HYXHa TOJIBKO I1ep-
Bast pyHKUMs. MBI co3naéM KHOTIKY, Ha KOTOPO# HamucaHo uMs GyHkuuu. Ilpu Ha-
KaTUM Ha KHOIIKY OyIeT BbI3BaHa caMa (hyHKIHS, B 00pab0oTIYMKe KHOIIKH, KOTOPBIH,
HaIlOMUHA0, OOWH IS BCEX KHOIOK. TexHosorus moucka ¢aiioB 10 MacKe UMEHH
BaM JOJIKHA OBITH y2Ke 3HakoMa. I1o KpaitHeil Mepe, s Ha 3TO HalleloCh, 3TOT HEXUTPHIH
METO[ 3HaTh 00sI3aTeIbHO HA/l0, HE3aBUCHMO OT IIPHMMEHSIEMOr0 3bIKa IPOrpaMMHu-
pOBaHUS.

OOmbsBisieM paHee HeJ00ObsIBIEHHBIE epeMeHHble. CHavana, rie-To BHYTPY Ha-
LIETo KJ1acca Mbl OOBABIISIEM IIEPEMEHHYIO TUIIA CIIUCOK CTPOK:

private
bSL : TStringList;

3ateM, B caMOM Havasie MCTIOTHEHMSI HallleH IIPOrpaMMbl MBI €€ MHULMAIU3UPYEM:

procedure TfmUniversal.FormCreate ( Sender : TObject):
begin

bSL:=TStringList.Create;
end;

B cumMMeTpUYHOM MecTe Hallleif MporpaMMbl OHa YHMYTOXAETCSI, HO 3TO HEMHTE-
PECHO, IIOTOMY YTO OYEBHIHO.
A BOT IPOMEXYTOYHBII pe3yJIbTaT:

var
funcNameProc : TFuncNameProc;
SR : TSearchRec;
rez : integer;
DLLName : string;
handle : THandle;
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funcName : string;
procName : string;
btn TButton;
nomer integer;

begin

ChDir (ExtractFilePath (ParamStr(0)));

rez:=FindFirst( ‘f*.dll’, faAnyFile,
nomer:=0;

while (rez = 0) do begin
DLLName :=SR.Name;
handle:=LoadLibrary (PChar (DLLName)) ;

procName:=’ funcName’ ;
@funcNameProc:=GetProcAddress ( handle, PChar (procName)):;

funcName:='None’;
funcNameProc ( funcName) ;

btn:
btn.

=TButton.Create (Self);
Parent:=Self;

nomer:=nomer + 1;

btn.
btn.
btn.
btn.
btn.
btn.

bSL.

Tag:=nomer;

Width:=200;

Left:=(nomer-1)* (btn.Width+10)
Top:=30;

Caption:=funcName;
OnClick:=myBtnClick;

AddObject ( DLLName, btn);

FreeLibrary (handle) ;

rez:

end;

=FindNext (SR) ;

FindClose (SR) ;

end;
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SR) ;

+ 30;

KHomnku pacrionaraiores B psili B JIEBOM BepxHeM yriry. O6paboTYrK y BCEX KHOIOK
o0munit, 3aga€Tcs oneparopoM btn.oOnClick:=myBtnClick; OO6paboTYnK HaMu
ToKa emé He HamucaH. UTo OH NOJKEH COIEepXaTh, B LIEJIOM IIOHSITHO — 3arpy3Ka ou-
OoTeKU IO UMEHU, TIOUCK B Helt pyHKumu funcValue 1 BHI30B €€ ¢ IIPaBWIbHBIM
Hano o6patuTh BHMMaHWE Ha KydyepsBblii omepaTtop bSL.

APTYMEHTOM.

AddObject (DLLName,

btn); VY cnucka CTPOK €CTbh HECKOJIBKO MCKYCCTBCHHAas
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BO3MOXHOCTb, TTO3BOJISIONIAsI JOOABUTH B CITMCOK HE TOJBKO CTPOKY, HO M CBSI3aHHBIM
C Hell TeM Xe MHAEKCOM yKa3aTelb Ha 4To-To. 10 CyTH, CITHUCOK CTPOK HESIBHO COIEp-
XUT B cebe el ¥ TpaAMIMOHHBI Kiaccuueckuit cricok TList. MBI oTIipaBisieM Tyna
ak3eMIUisAp Kiacca TButton, KOTOPEIN, HE YCTal0 HAIOMUHATD, SIBJISIETCS (DOPMAaIbHO
TEM Xe yKa3aTeJeM.

Emg 3aMeTsTe npuMeHeHue abcomoTHO b6eciienbHOro cBoiicTBa Tag. ITouemy Gec-
nenbHoro? ITotoMy, 4YTO B ONMCAaHMU €0 TaK U CKa3aHO — HUKAKOTO CIIELIUAJIbHOTO
Ha3HAYEHMS 3TO CBOMCTBO HE MMEET U MOXET ObITh MCII0JIb30BAHO IIPOrPAMMUCTOM
Tak, KaK eMy, MpOorpaMMHUCTY, 3axo4eTcs. Bee yeTripe GaitTa sTOro cBorcrBa. BOoT Mbl
€ro U MCIIOJIb3yeM IS XpaHEHMSI HOMepa 3amucu B cucke bSL, KoTopsiii, HarnmoMu-
Halo, Y€ COIEPKMIT IOJIHBINA CITUCOK CO3NaHHBIX HAMU KHOTIOK.

OcTtasioch co3nath 06pabOTUYMK HaXkaTHsl Ha KHOIKY. OT0 ()OpMajibHO, a B peajib-
HOCTH BCE HEMHOTIO CJIOXXHEE — BeIb Mbl HE 3Ha€M 3apaHee, HaXXaTue Kakoil MMEHHO
KHOITKHM MBI IOJKHBI 00paboTatsk. [To cyTH, TaM, B 06paboTyrKe, MBI JOJIXHBI OTIpeae-
JIUTb KHOITIKY U 110 UMEHM Ho0aBleHHOro B crnucok oobekra (TButton) onpenenuts,
Kakylo UMEHHO OUOJIMOTEKY 3arpyxaTh, 3aIlipOCUTh apryMeHT (YHKIIUM U BHIBECTH
3HaYeHMe (PyHKLMH.

procedure TfmUniversal.myBtnClick( Sender : TObject);
var
funcValueProc : TFuncValueProc;
DLLName : string;
handle : THandle;
procName : string;
xStr : string;
X, Y : single;
begin

DLLName:=bSL[TButton (Sender) .tag-1];
handle:=LoadLibrary (PChar (DLLName) ) ;

procName:=' funcValue’;

@funcValueProc:=GetProcAddress ( handle, PChar (procName)) ;

xStr:="0";
InputQuery( TButton (Sender) .Caption, ‘X = ', xStr);
X:=StrToFloat (xStr);

funcValueProc( X, Y);
ShowMessage( ‘Y = ' + FloatToStr(Y)):

FreeLibrary (handle) ;
end;

ITapameTp o6paboTyrka yero 66 TO HU OBLTO 110 MMeHU Sender Ha HEMOATOTOBJICH-
HOTO IIPOrpaMMUCTA ¥ MEHSI TOXKE MPOU3BOIUT BIieYaTIIeHUE aOCOIIOTHO GECITONIE3HO-
ro npeaMmera. Ho Hauuioch u eMy nmpuMmeHeHue. OcTalbHOE TJOJDKHO ObITh OHSATHO.



NMABA 7
Menkue TexHuuYecKkne nogpooHoCTU

Jlerko nu 6biTb XKagHbIM?

A TJIaBHOE, HYXHO JIY OBITh XaXHbIM. HyXXHO 11 OBITH XaIHBIM IIPOTPaMMUCTOM,
caMo coboii. Eciu cJIOB «XamHbIN» KaXeTcs BaM OOMIHBIM, TO 3aMEHUM €ero Ha «be-
PEXITUBHIN» WM «9KOHOMHBIH». DTO CJIOBA HE OOMIHBIE, a, HA000POT, UCIIOJIB3YIOTCS
UCKJTIOYUTENILHO B TIO3UTHUBHOM CMBICIIE.

A yxe nucait o paspaboryrkax VSS, KOTOpbIE yrpoOWIM OTPOMHOE KOJIMYECTBA yMa
¥ CMEKAJIK¥, HE TOBOPS O BPEMEHM, Ha OTCIIEXXUBaHUE N3MEHEHUH B TEKCTOBBIX (haii-
JIaX — JIUIIb OBl He XpaHUTh UX B 6a3¢ MOJHOCTHIO. S BOCXMILIAI0Ch MIPOAETaHHON UMY
paboToii, HO BCS 5Ta paboTa MEYAJIbHO MTPOCIICI0BAA B 3aJHUI ITPOXOL.

Kakas u3 storo cinenyer Mopaib? He 3Hawo, 51 xe He paGoTato B Microsoft, TouHee,
paboTaro He B Microsoft, a B COBCeM ApyToii OpraHu3aiuy.

Kak-To cKONBEKO-TO OYeHb MHOTO JIET Ha3aj, S Hanucal O0beKT — 113, YKe Toraa
cymiectBoBaio OOTI1. DTOT 06BEKT MpPEACTaBIsUT COO0I arperat JaHHBIX, KAXABINA U3
KOTOPBIX XpaHWICS B Bue (haiiia Ha XKECTKOM AUCKe. S MPUIOXMI MaKCUMAJIbHBIE
YCWIHsS, YTOOH MpH XpaHeHUH Gaiiia Ha XKECTKOM JTUCKEe MUHUMU3UPOBATh IIEpEMeE-
LIEHUS TI0 HeMy. DTO OBLTO B BBICIIEH CTETIEHU pasyMHO, Belb MaKCUMAJIBHOE KOMH-
4yeCcTBO (DaiiJIOB B arperate s yCTAHOBW B LiENbIX 128, TUIIMYHBIN 00bEM HaMATH CO-
CTaBJISUI TOTIA MeTrabaiiT, pOCKOIITHEIM — BoceMb Merabaiit. S 6vut nmpaB. Ha Besikuit
ciIy4yait, U3 MOCJIeTHUX CWI, S JOOAaBWI BO3MOXHOCTh XPAHUTh BCE JAHHBIE B OIEpa-
TUBHOU mamaTH. JIig 3TOro TpeGoBaIOCH MPU CO3AAHUU OOBEKTA 3a1aTh B KOHCTPYK-
TOpE CIEHMaNbHBII MapaMeTp, YTO BBITJISIEIO OYEHb KOPSBO, IO MOMM HBIHELIHUM
B3IJISIAM.

Uepes aBa rofa Mpo pekuM 0 YMOJTYaHUIO (BCE Ha AUCKE) 3a0bUTH, U BCE MTOJIb30-
BaTeNid OOBEKTA IMOJIb30BATNCH TOJBKO PEXWUMOM — B OINEpaTuBHON mamsatd. Ilpu
5TOM, ITOCKOJIbKY 51 X HE QyMaJl, YTO 3TOT PEXUM OyNeT OCHOBHBIM, JUISI HETO NMPOUC-
XOIST BCE T€ XK€ MyYHUTEJIbHBIE IIPOBEPKM, HE CMECTYUTUCH JI MBI C Haleil ITO3ULIUY B
¢aiine, ¥ He TTopa JIU HaM TepenucaTb U3MEHEHHBIE B TAMATH JaHHBIE Ha pEaJIbHbIN
HocuUTeNb. Y1 3TO 1Jig oniepaTUBHOM MaMsITH, HATIOMUHAIO.

Kakas u3 aToro ciemyet Mopaiib? Mopajiu CKOJIBKO YTOIHO. 1 ObLT HEMpaB, HE OLie-
HUB CKOPOCTb Pa3BUTHS Xejie3a. Te orpaHm4eHNs1, KOTOPHIE Ka3aJIUCh MHE HEIIPEOI0-
JIUMEIMH, Yepes IBa rofa pacTasuiv. S 6bUT HelpaB, CHeJIaB PEXUM, PACCUUTAHHBIN Ha
boraroe OGymyiiee, aTbTCPHATABHBEIM M IIPUBUHYEHHBIM COOKY, BMECTO TOTO, YTOOLI
CIeNiaTh €ro OCHOBHBIM. Sl JAenaj ero UCXoas U3 MUHHMMYyMa 3aTpaT, CUUTasi, YTO OH
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Bpsil JIK MOHAmoOuUTCs. B pe3yspraTe B IIaHe peaM3aliii OH 0Ka3aJicsa TaKMM Xe, Kak
U PEXUM paboThI ¢ XECTKUM IUCKOM IpH JedUINTe ONepaTUBHON MaMSITH, TONBKO
xyxe. B uTore mmpu pexxume (Tenepb OCHOBHOM) pasMelIeH!sI JaHHBIX B OIIEPaTUBHOM
aMsITH TIPOUCXOIAT OTPOMHEBIE HENPOU3BOAMTENbHBIE 3aTpaThl, CBs3aHHBIC C Gec-
CMEBICJIECHHBIMM ITPOBEPKAMU U TlepeMelleHUIMH,/HellepeMeIIeHUIMM 110 TIOTOKY.

EnuHcTBeHHas1 MpUYXHA, TTOYEMY 3TO HUKOTO ceifiyac He BOJHYET — TO, YTO BO3-
MOXHOCTH KeJie3a Pa3BHJIUCh IO TaKOM CTEIEHM, YTO M 3TU 3aTpaThl HUKOIO YXe He
BOJIHYIOT.

Ho rmaBHOe, B 4€M S TOrAa OLUIMOCS M Yero s TOra IIOHSATh He MOT — TO, YTO C TeX
TTOp MPOINIJI0 BOCeMHAaALATh (!) JIET ¥ BCE 3TO 0 CUX ITOp paboTaeT, ¥ TPYHLOIIO0UBLIE
MOJIOZBIE NMPOTPaMMMCTHI ITULIYT CBOM COBPEMEHHBIE ITPOTPaMMBl IO 3TH APEBHME
00BEKTHI. DTO HE IOTOMY, YTO 51 TAKOI OYE€Hb YMHBIN — 3TO MOTOMY, YTO HUKOMY 3TO
3aHOBO IIEPENTUCHIBATH HE XOUETCI — pabOTAET, U JIaHO.

Ho npoGieMbl HE XOAST B OMMHOYKY. MakCHMaIbHOE KOJIMYECTBO HJaHHBIX ((aii-
JIOB) B arperaTe s OIPEACIINII, BOJIEBbIM MOPSIAKOM, B 128. B KaxxnmoM 13 HUX, B 3aro-
JIOBKE, TO €CThb B cepeauHe daiina, s onpemewl pe3epB B OAuH KwiobaiT. ITo TeM
BPEMEHAM 3TO Ka3aJI0Ch HEIIO3BOIMTEIbHOI pocKolbio — 128*1024=06e1ieHbie neHb-
ru. Yepes ABa roma Ko MHE IPUILIIM XMYphIE TTIOTPeOUTENN, 1 cKa3aiu, yto 128 — ma-
soBato OyneT, Hamo Ow 512. U, mumoc K 3ToMy, HeoOXOOuMbIe JaHHBIE, KOTOPEIE, BO
4TOOBI TO HY CTAJIO HAZIO IONMCATh B KaXAbIi (haiiy ¢ orlacHOM CKOPOCTBIO CTAIU NIPH-
O1KaTHCS K 3TOMY 3710CUaCTHOMY KUJI00aiTy.

Ileyasb B TOM, 4TO 3TH 128 371EMEHTOB (TOUHEE, CCHUIKYM HA HIX) OBLIM 3a10KEHBI B
caMOM IVIaBHOM (haityie ¥ YBEJIMYUTh UX KOJIMYECTBO OBUIO KOHEYHO K€ MOXHO, HO
KaK-TO TOJIBKO Uepe3 KaKoe-TO MECTO.

He roBopst 0 ToM, 4TO camMa uAes XpaHWUThb KaXIyl0 4acTh MAHHBIX B OTAEIHLHOM
(haiine ObUIA TIIYIION, XATHOM U MOpoYHOM. Ho HUKTO Xe Temneph MepenesbiBaTh He
6yner!

BriBonp! 6ynyT motoM. T1oka s 06bACHSIO CUTYALHIO.

Eui€ B Moeii npakTuKe Obl1a CTPYKTypa IaHHBIX YYIOBUIITHO Pa3BETBIEHHOTO Aepe-
Ba (B cMBICIIE Tpada) c abCoIIOTHO HEMpPenCcKa3yeMbIM KOJIMYeCTBOM BeTBeit. Ha KoH-
Lie KaXIO¥ BETBU BHCEJIA 3allMCh, OHA X€ CTPYKTypa. Ha pasHbIX BeTKax BUCEIH pa3-
HBbIE TUIIBI CTPYKTYp. KomuuecTBo BeTBEl ¢ 3alIMCSIMU UCUMCIISLIIOCH ThICAYaMu, eCTe-
CTBEHHO, s CTapajics 3KOHOMUTD, ¥ HE BBLICJIIII B 3aKcsx pe3epBa. Hu oqHoro Gaiira.
A ITOTOM BHE3aITHO KO MHE IIPUIILIH II0JIh30BATENM U ...

A uTo penartb?

Ecau 6vt 5 6611 markum ymHoim ceituac, kax mos scerna nomom © Onmecckas IIyTKa

ITotoM MBI Bce yMHBIe. HO Kakue-To BBIBOIBI 5T CMOT /IS CEOSI CoENATh.
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Hano v HamesiThes Ha pa3BUTHE TeXHUKU? BBl HaITMCaIu MporpaMMy, OHa YXXacHO
TOPMO3WT CETOMHS, HO 3aBTPa, Ha HOBOM KOMIIbIOTEPE BCE OyneT yietath. Her, npsaMo
3aBTpa OHO JIETaTh HE OYIET, a ITporpaMMa HyXXHa BOOOIIe-TO He 3aBTpa, a CEeTOIHS.
IeHuanpHOTO COBETa 5 HaTh He MOry. Ham 3TuM gymaiu JIydinue IporpaMMUCTCKUE
VYMEI, KyJia MHE IO HUX. MOry IaTh IIPOCTO YMHBII coBeT. [TummmTe nipoue. Eciiu kakue-
TO OTIEpAIIVH Ballla IIPOrpaMMa CEroIHS BBITIOJHSAET HEMO3BOJIUTEBHO MEIUIEHHO, HE
IIBITAATECh ONTUMH3UPOBATh MX XUTPHIM Yepe3 4To-To criocoboM. Vinu ocraBrTe BCE
KaK €CTh, U ITyCTh MTOJIb30BATE M I'OI-ABa OTEPIIT. Eciy mporpaMma XOTb CKOJIBKO-TO
TIojie3Has1, OHU motepnaT. Mnu otkmouute 3Ty pyHKiwMIo BoobOwe. Eciu mporpamma,
OIATH TaKH, XOTh CKOJIbKO-TO ITOJIE3HAs, ITOIB30BATEIN 000 IyTCs U 63 9TON (PyHK-
1, Ho ToIbKo He Halo XUTPOYMHBIX CITOCOOOB ONTHMU3AIIH, YMOJISIIO Bac!

BynpTe mpoie — mpocThie aJITOPUTMBI, IPOCTHIE THITHI, TIPOCTHIE CTPYKTYPHI JaH-
HbIX. He yMHMuatiTe.

IMapannenbHas npo6nema. Ceifuac MBI TOBOPMM O CJIOXHBIX aJITOPUTMAX B IpUMe-
HEHWY K TIPOCTHIM JIAHHBIM, A ecJTH peusb He 06 anroputMax? Y Hac ectb MaccuB B 1024
3J7eMeHTa. A MOXeT GBITh 3aBTpa Hano 6ynet 2048? « He meaouuce, Hadenvka» © KuHo.
Ecnu MoxHO Hamucarh GOJbIIe, MUNINTE, ITyCTh 1aXe OHO OyaeT Topmo3uts. [loka.
T'om-mBa. IToToMy 4TO TTOTOM BHECTU M3MEHEHMs OyneT nopoxe. He paccuuTeiBaiTe
Ha TO, YTO, U3MEHHUB BCETO ONHY KOHCTAHTY BbI PACLIMPHUTE AUAIIA30H PabOTHI ¢ DaH-
HBIMH Balllei TIPOrpaMMBbl BO MHOTO pa3. Tak He OBIBaeT, OCTAHETCS Kyya HEYYTEHHBIX
MOMEHTOB, KOTOPEIE BB OyIeTe OTIABIMBATE C MUKPOCKOIIOM IO BCEH Ballei Mpo-
rpamme. S 3Ha10, ST TPOXOIVIL.

OueHb KOPOTKHE COBETHI. YBEJIMYUTh Pa3MEPHOCTb, OOBEM MaMSATH WIXA YTO-TO
emé MOXET IMMOHAIOOUThCA aGCOIIOTHO B JIIOOOM MecTe. YacTh TOro, YTO BHI 3ape3ep-
BHpYeTe Ha Oymyliee, HUKOrIa He noHanobutcsa. He ciymiaiite Tex, KTo roBOpUT 00
3KOHOMMUU.

CosepiiieHHO GaHANBHBIN COBET — €CJIM XOTUTE COXPAHUTD TaHHBIE, XPAHUTE UX B
oIHOM (haiiyie, a He pocChInblo. TouHee, eCIi Bbl XOTUTE UX HAIEXKHO COXPAHUTB. A JI0
KaKoOi1 CTeneHy 1iej1ecoobpa3Ho yTaNThIBaTh BCe JaHHBIC B ONHMH ¢aii? OTBeT OaHa-
JIEH — KPalHOCTHU HE OYEHb XOPOIIIH,

3akpaasiBaeTcs MBICHb, YTO BCSI 3Ta CKOPOCTh — IPOCTO epyHOa. Tak CTouT 1y 00
3ToM ayMath? HecKombKo MTAT HA TEMY CKOPOCTU U3 MOeii IIo6uMol KHUTH «Iae-
MeHMbl CMUAS NPOEPAMMUDOBAHUSY .

Zymamv Hado o cymmapHoli cmoumocmy — paspabomka + mMauwunHoe epemsa
Henpaseme npoepammy, npesxcoe uem noguiuiams eé ckopocmbs

Yeenuuusas ckopocms, coxpanume npozpammy npaguAbHoL

Coenaiime npoepammy scHoll, npexcoe wem yAyuuiamo

Ilycmb mpancasmop 8binoansem 31eMeHmMapHyo OnMUMU3AYUI0
Yoocmosepvmecns, umo ocobuiii cayuaii deiicmaumensvro ocobblii

Coxpanume npoepammy npocmoi

Haiioume aywwuii aneopumm

IIposedume usmepenus, npexcde uem MeHAMb NPOPAMMY.
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Tenepb KOHKPeTHO 006 3pPpeKTUBHOCTU

Kak marematuk (B MOEM AMIUIOME TaK HAaIlMCaHO), YBEPSIIO Bac, YTO TOBOPUTH O
TOM, 4YTO JIyYIlIe, & YTO XYX€, MOXHO TOJIbKO B TOM CJIy4ae, €CJIM Mbl B COCTOSTHUM
BHSITHO OOBSICHUTb, KaK MbI 3TO CPaBHIIN. MOXHO CpaBHUBATh MUJUIUMETPEI C KHJIO-
METpaMU — MBI 3HaeM, KaK UX CpaBHUTb. Henmb3s cpaBHUMBATh aTMOC(HEDPHI C BOJIBTA-
MU — TI0 KpaifHEW Mepe, s1 HE 3HaIO KakK.

Eciiu MBI XOTUM CpaBHHUTb, KaKasi IporpaMma JIyqIle, Mbl JOJDKHBI 3a0aTh IIPOCTOU
U TIOHSATHBIN METOM CpaBHEHUS. «JIydliie» — 3TO CJMIIKOM CIO0XKHO 1 OYE€Hb PaCIUILIB-
yato. Kak NpuHATO y MaTeMaTHKOB, Hal0 3a1aTh MEPY, II0 KOTOPOI MbI OyIeM cpaB-
HuBaTh. OOIIEIPUHSITON MePhI IS «Iydllie», K COXaJeHUI0 HeT. JlaBaiite Torma XoTs
OBl CpaBHUM, KaKasl IiporpaMma GhiCTpee — Ha IPaKTUKE, 3TO TO, YTO BUAMT IT0JIb30-
BaTeJb B EPBYIO o4yepenb. Tak y OH, IOJIb30BaTeNb, ycTpoeH. Eciiu mporpaMMa oTb-
€1aeT BCIO MaMsITh, TOPMO3UT BCE OCTAJIbHBIEC ITPOLIECCH M PACIojI3aeTCsi CBOMMU (haii-
JIAMH 10 BCEMY QMCKY, 3TO HUKOMY HE 3aMETHO. A BOT 3aJepXKa B TPU CEKyHIBI IIpU
HaXaTHH KJIaBUIIM — 3TO KaTacTpoda.

IToaToMy GyneM U3MepsITh BpeMsI BHITIOJIHEHUS. — HPOTrPaMMBbI, MOIYJISL, IPOLIELY-
pPBbl — X CMOTPETD YTO JIyulile. A KaK u3MepuTh BpeMsi? Crioco6oB MHOro. OTIM4aoTcs
OHU CBOE€f TOUHOCTBIO, OTJIMYAIOTCS yIOOCTBOM NpuMeHeHMs. OTauyaloTcs OHU U
TEeM, YTO KaKUe-TO U3 HUX IBSI0TCS crieumduueckumu 1yist Delphi, a apyrue npunan-
nexart Windows API, u, cienoBarenbHo Gosee, HO He abCONIOTHO, YHUBEPCAIbHEL. M3
dyuximit API g pekomennyio GetTickCount, HO, ITOCKOJIbKY MBI HE TOHMMCH 3a TOY-
HOCTBIO, a XeJlaeM JIMIIb yI00CTBa, MCIOJIb3yeM B3aMeH TexHosoruu Delphi.

s Havyasia moMepsieM ITy3bIpbKOBYIO copTupoBKY. Ho, Kak Hac yuyar KepHurad u
IInomxep B cBOEM GeccMEpPTHOM Tpy/e (CM. CITMCOK JIUTEPATYPHI), «Hpexcde uem onmu-
MU3UPOBAMb npoepammy, ybedumecs, 4mo oHa npasuivra». Eciu B MaccuBe IISITD 3JIe-
MEHTOB, MOXHO IIPOBEPUTh IMPABMJIBHOCTh COPTHPOBKHU BU3yaabHO. ECJIH MX IATHCOT,
TO 3TO CTAHOBUTCS 3aTPYIHUTEIHHBIM, TaK YTO TMIPUIETCS U IPOBEPKY TOBEPUTh KOM-
MBIOTEPY.

const
Nbig = 100000;
var
a : array[l..Nbig] of single;
time0, timel : TDateTime;
i : integer;
{e e e e ettt et et e e ol
function IsSorted( a: array of single) : boolean;
var
i : integer;
begin

result:=true;
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for i:=Low(a) to High(a)-1 do begin
if a[i] > a[i+l] then begin
result:=false;

Break;
end;
end;
end;
ettt i i it e et e et e e e e i e }
begin

[/t Randomize; !!!

for i:=1 to Nbig do
a[i]:=Random(Nbig);

ShowMessage ( BoolToStr (IsSorted(a),true));
time0:=Now;

BubbleSort (a) ;

timel:=Now;

ShowMessage ( BoolToStr (IsSorted(a),true));
ShowMessage ( TimeToStr (timel-time0));
end;

Bcé oyens npocto. OyHKiwsg Now, ecii BB C Heif elllé He 3HAKOMEBI, BO3BPAIllaeT
TEKyIIee BpeMsl, a 3a0IHO U 1aTty, B opMare TDateTime. PopMar 3TOT YyAECHBIM 00-
pasoM coBmagaeT ¢ popmaroM single, 1 o hopMe ¥ 1O cofepKaHMIO, — IieJias YaCThb
guca 570 aHu ot 2/30/1899, npobHas yacTs — Hy, B 06IeM Toxe THU. Eciii mpoGHas
gactb paBHa 0.1, 3To cooTBeTcBYeT 24 yaca * 0.1 = 2 gyaca 24 MuHyTHL. Eciii U3 onHOI
IIEPEMEHHOM 3TOTO TUIIA BBIYECTD IPYTYIO, TO MBI IIOJIYYMM Pa3sHUILY BO BPEMEHH, YTO
HaM U TpebyeTcs.

Maccus, npefHa3HAYSHHBIH U COPTUPOBKY, MBI 3aIIOJTHSIEM CIIyYAWHBIMU YKC-
snamu dyHkumeir Random. O6patute BHUMaHME, YTO BRI3OB Ipolleayphl Randomize
JIEMOHCTPATUBHO 3aKOMMEHTHPOBAH. TaKiM 00pa3oM MBI ITOJTy4aeM MacCHB CiIydaii-
HBIM 00pa3oM, HO TOJIbKO ofuH pa3. [1pu KaxknoM HOBOM 3aITyCKe IpOTrpaMMBI OH Oy~
IeT OMHUM U TeM Xe. [IpuurHa MOHATHA — He COBCEM CIIOPTUBHO CPaBHUBATH Pa3HbIE
METOABI COPTUPOBOK Ha Pa3HBIX MACCUBAX — BIAPYT OMUH W3 HUX OKAXETCS U3HAYATh-
HO GoJiee YIIOpSHOYEHHBIM, YeM Apyroit? Oyukuus IsSorted orBeyaer Ha OMHOMMEH-
HBI{ BOIIPOC — OTCOPTUPOBaH Jit MaccuB. OGpaTrTe BHUMAaHKWE HA 3arafoyHO-Hee-
ieIi BEI3OB BoolToStr, 3To He g Takoe MpUIyMa, 5T0 TaK Hao.

KoncraHnta N, 3amaioias KOJIAYECTBO 3JIEMEHTOB COPTUPYEMOTO MAacCHBa, MpO-
uia goiaruii mytsb. Ilpu 3HageHusax 10, 100, 1000 copTrpoBKa HPOUCXOAMIA MTHOBEH-
Ho. [Tpu 3Hayennu 10000 mporpaMMa HEMHOTO 3aayMaiach, HO Pe3yJIbTaT BCE paBHO
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ObLT HOMBb ceKyHa. A BoT mpu 100000 mporpamma Havaja peanbHO paboTath. Pe3yinb-
TaT — 37 cexyHn. Tenepb HaM €CTb C YeM CPaBHUBATb.

A cpaBHUBaTh MBI OyIEeM C IPYTOii, yIy4dIIeHHON U OBICTPOi COPTUPOBKOM. A OT-
Kyna Mbl e€ Bo3bMEM? T1poiiry o6paTuTh caMoe cephE3HOE BHUMAaHUE, YTO CIOBO «ObI-
cTpas» noapasyMeBaeT 31ech «padoraloiiiasi 6IcTpo». [ToToMy UTO ecTh enié 1 Tak Ha-
3biBaeMas brictpas Coprupoka (Quick Sort).

OHTVIMIIIBVIPVEM Ha CaMOM HMKXHeM ypOoBHe

IepBolit IyTh YCKOPEHHUS IIPOrpaMMBI — TO, YTO Ha3bIBAETCS «I0BJs 610X». [Ipu-
CMOTPUMCS K TOMY, YTO ¥ HaC HaXOOUTCA BHYTPH ABYX BIIOXEHHBIX IIUKJIOB, TO €CTh,
ITOBTOPSIETCSI OYEHB GONBIIOE KOTMYECTBO pa3. TouHee, KpoMe 3TOro Hallia Iiporpam-
Ma [TOYTH HMYEero 1 He aenaet. HaBepHoe, eciiu 661 HaM yIaIOCh YCKOPUTD 3TOT (par-
MEHT KOJa, Bcé 3apaboTajio Obl ropasno 6eicTpee. [TocMOTpUM BHMMATEIbHEE:

if a[i] > a[i+l] then begin
tmp:=alil;
alil:=ali+l];
afi+l] :=tmp;
gamover:=false;

end;

Korma s 6611 MOIOHO# M BecEnblii (M, KaK MOETCS B IIECHE, «U 20100HbLU U 3100») 5
nporpammuposan Ha Ilackase Ha xiione PDP-1, y KoToporo 6bu10 4eCTHBIX 64 KHJIO-
OaliTa omepaTUBHOM IaMsITH, 51 yXe roBOpuJI 06 3ToM. TpaHcasaTopy 6aHaIBHO HE XBa-
Tajo namsiti Wit pabotel. [TosToMy TpaHcnsTop ITackans 6but nByxmpoxonHoit. CHa-
yaJia TPaHCJIATOp MepeBOMUI UCXOIHBIM MAacKaleBCKUI KO B UCXOIHBIN acceMOJiep-
HBII KOm, 3aTeM acceMOjep IepeBOAWI CBOM KOI B OOBEKTHBIN. DTO, KOHEYHO,
TOPMO3MJI0, TpeboBano HanucaHusi BAT-daitnoB mis yrpasieHUs IIPOLIECCOM, 3aTO
MPEIOCTABIISJIO YYAECHYI0 BO3MOXHOCTD ITOCMOTPETh, KaK BHIJIAOUT [lackaneBckas
[IporpamMma M3HYTPH TIOCJie TPaHCISIUMK. MalMHHbIe KOMaHABI BCE-TaKA MaJIo KOMY
IIaHO YMTaTh, a acceMOiep ropasno MOHSTHEE.

Tax BoT, B Haleit mporpaMMe Mbl TP pa3a obpalaeMcs K 2JieMeHTY MaccuBa afi].
Nunexc maccusa I npu 3TOM MHBapuaHTeH. Bbl He oHsUM? DTO 51 ITOKa3ajl CBOIO 00-
paszoBaHHOCTb. Ha mpOTSKEHUU 5TOTO KyCcKa IIpOrpaMMBl epeMeHHast 1 He MeHseTcs,
3TO U Ha3bIBAETCS CJIOBOM UHBAPUAHMHO. A BBl IIPENCTABIISICTe CKOJIBKO MAIIMHHBIX
KOMaHI TpeOyeTcs Uil pacyeTa MHAEKCca, ONpelesieHUs afpeca B MaMsITH C YYEeTOM
pa3Mepa 3JIeMeHTa MaccuBa U JocTyma K Hemy? KoHeyHo, s1 HEMHOTO 3aITyTHBalo Yu-
TaTessl, HO KOMaHI TpedyeTcs AeMCTBUTEIBHO NaJIeKO He OTHA. XOTsI OOUH pa3 U3 TpEX
a[i] ctouT y Hac cneBa OT oreparopa IMpUCBaUBaHUS, HO apec TO Y He€/Hero ToT Xe
caMblil. A UMEHHO Ha OIpeleieHUe aapeca YXOIIT OCHOBHBIE YCHWIMS IIPolieccopa, B
3TOM KYCKe Kofia, caMo COo0Oii.
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// Kemamu

JleT npubnusnTenbHo ABaaLaTh Hasad NpeamMeToM ropaocTy 6biia Nnporpamma, Hanu-
CaHHas Ha YUCTOM accembnepe, He3aBMCMMO OT eé NPounx KauecTs. Koraa ofHaxabl nos-
BUNCA BUPYC, HanucaHHblii Ha Typ6o MNackane, ero aBTopa Bce 3a04HO Npesnpanu.

// KoHey Kemamu

A eni€ MbI Tpu pasa obpaiaeMcs K a[i+1]. Tyt Bc€ ew€ nevanbHee. Benb Ha camoM
JleJie HaM He HaIo OmpeldesfaTh amapec 3neMeHTa a[i+1]. OH paBeH ampecy 3JeMEHTa
MaccuBa afi], co cMemenueM deTsipe Gaiita. Y He 3a6BIBaliTe, €CIM BB 3aIVITHETE B
NyHKT MeHIo Project\Options u Bribepere ctpauuiy Compiler, To, cKopee BCero, 06-
HapyXWTe YCTAHOBJICHHBIM ITYHKT Runtime errors\Range Checking. CMbICT ero 11o-
HATEH — €CJIM BCJIEICTBHIE HAIlle e OIMMOKY HHAEKC MACCHBa BEIXOIUT 32 €T0 TPaHM-
1IBI, IIPOTPaMMa TeHEPUPYET COOTBETCTBYIONIEE COOBIEHNE. DTO OYEHB ITOJIE3HO, HE
CIIOPI0, HO €CJTM OBI BB Y3HAJIU, CKOJIBKO COBEPLIEHHO HEHYXXHOT'0 O€CII0IE3HOT0 KO/Ia
JI00aBJISIETCA TIPU KaXIOM 06palIeHUH K 3JIEMEHTY MaccuBa! Pasymeercs, 3Ty onmiuio
HaJI0 HEMEIJIEHHO OTKJTIOYUTb.

HasepHoe, mpoire 65UT0 6B TPOCTO ABHTATHCS 110 TEPEMEHHOI, COOTBETCTBYIONIEH
MAacCCHBY, C TTIOMOIIBIO YBEJIMUEHUS YKA3aTeNsd, U3BJIEKATh U3 HETO YCTHIPEXOANTOBBIC
KYCKH, CPAaBHMBATh MX KaK IIaBAIOLIKE YKC/Ia U MEHITh MECTAMK, KOMaHIOH System.
Move. OGpatuTe BHUMaHUE, g JaXe He IIpeiaralo HamucaTh BECh 3TOT KYyCOK Ha ac-
ceMbiepe, BelIb {1 Xe 04€Hb TOOpHIit!

Ecmu Mul BcE aTO crnenmaem, OymeT jiu 5To npaBwibHO? Bpsn . ITporpamma Gymer
paboTath OBICTpEE, B 3TOM 51 YBEPEH (XOTS JIy4llle BCE-TaKu MpoBepuTh). Ho y Hac yii-
IET 3aMeTHO GoJIbllle BpeMEHH Ha €€ HaITMCaHue, TYT HUKaKUX COMHEHMI ObITh HE MO-
xeT. JIerko ¥ HENMPUHYXIEHHO 00paIaThCs ¢ MHAEKCAMU MAacCHBA MOXET KaXKIIBIiA.
A BO3UTHCS CO CMEIEHUSIMH HPaBUTCS HE BCEM, JaXe MHE He HpPaBUTCA. A IIaBHOE,
YTO 3TOT IOJIyacCeMOJIEPHBII KO HE TOJIBKO IPUAETCS JOJIbIIIE MICATh, HO ¥ OTJIAXH-
BaTh €ro OymeM ropaszao gonbiine. M HeT HMKAKOM rapaHTHH, YTO TTOCIE OTIIANAKU BCE
OyIeT B TIOJTHOM IOPSIIKE, KO TAKOTO THIIA OTIIAKWBAETCS TPYIHO.

Ho s oyeHp m0603HaTe bHbIA. OTHOBPEMEHHO C 3THUM 51 OY€Hb TPYIOIIOOUBEIA, U
CMacTepWI BOT TaKylo IITYKOBHHY, OOpaTHTe BHUMaHUE, HUKAKUX WHIEKCOB MacCH-
BOB:

procedure BubbleSortBad( var a : array of single);

var

gamover : boolean;

p, pNext : pointer;

tmp : single;

i : integer;
Lt i i i e i e i i i e e e e e e }
function IncP( P : pointer;

add : integer) : pointer;

begin

result:=Pointer (Integer (p)+add);
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repeat
gamover:=true;
p:=@a;
pNext:=IncP( p, 4);

for i:=Low(a) to High(a)-1 do begin
if Single(p”) > Single(pNext”) then begin
tmp:=Single (p*);
Single (p”) :=Single (pNext");
Single (pNext”) :=tmp;
gamover:=false;
end;

p:=IncP( p, 4);
pNext:=IncP( pNext, 4);
end;
until gamover;
end;

3amepuM Bpemsi. [ToHpaBusics i BaM pe3yiabrat? M MHe ToxXe. YIUBUII JIM OH Bac?
Meuns — yousui. Yto Xe, HOITy4aeTcs1, YTO MOM TITyOOKHeE ITO3HAHMS B paboTe 1MacKa-
JieBCKOro TpaHcsaTopa mist PDP-1 yxe He MMEIOT HUKaKOU IPaKTUYECKOM IIEHHOCTH,
U TeTeph BCE 110 Ipyromy?

Ho, Mou MasieHbK1eE Ipy3bs, HAa 3TOM sI He YCTIIOKOMWJICS, U PeIIHJI OTITUMU3HUPOBATh
Janpliie. Y MEHsS BO3HMKIIO IIOAO3PEHHE, YTO MPEeoOpa30BaHME TUIIOB, COYETASICh C
OIIepaTOpOM NMPUCBANBAHUSI NAIOT KaKyI0-TO LyPHO MaXHYLIYIO CMECh. S peli onTu-
MH3UPOBATh UX TOXE — 3aMEHUTDH Ha ITpocToit System.Move.

To ecTb, BOT 3TH TpU CTPOYKM:

tmp:=Single (p*);
Single (p”) :=Single (pNext") ;
Single (pNext”) :=tmp;

s1 3aMEHMJT Ha BOT 3TH TPU CTPOUKM:

System.Move( p”, tmp, 4);
System.Move ( pNext”, p*, 4);
System.Move ( tmp, pNext”, 4);

[Tocne yero 3ameprt BpeMs. 51, 4eCTHO TOBOPS, yKe ObLI TOTOB K YEMY YTOIHO, HO
HE K 5TOMY.
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A 3nan, ymo Gydem naoxo, Ho He 3nan, umo mak ckopo © «Kuno»

To ects, oy4aeTcs, 4To s yKe BOOGIIe HUYETo He TOHUMAI0 B TpaHcidaTopax? He
panywuTech, M C BAaMU TO Xe OyIeT, U TIOBOJIBHO CKOPO.

B mouckax 1ieHHO JINTepaTyphl 10 MHGQOPMAIIMIOHHBIM TEXHOJIOTMAM 5 TOJIBKO YTO
MPOYMTAJI KHUTY O COPTUPOBKE U IMOKCKE Ha Ipadax u B MaccuBax. Kak Ha3bIBaeTcsa 1
KTO aBTOP HE CKaxXy, U3 YyBCTBA COJIMAAPHOCTH (C aBTOPOM). DTOT aBTOP JIOKA3bIBAET,
49T0 3G HEKTUBHYIO ITPOrPaMMy COPTHPOBKYM HEBO3MOXHO HaIMCcaTh 6€3 TIIATEIbHOTO
OTCJICXXUBAHMS U COKPALICHUS XOHOB LITAHTY MATHUTHBIX TOJIOBOK XECTKOTO IMCKa,
HO TIPU3HAETCSA, YTO €CTh 3aCEKPEUEHHBIE CHCTEMBI COPTUPOBKH, HO OH HAM O HUX HE
pacckaxet. PazymeeTcs, MHE OY€Hb ITOHPABIUIOCH, YTO BCE IIPOTrPaMMEBI HAITMCaHbl Ha
Typ6o IMTackaine, mo6io s 370 Aeno. OCHOBHAs TpoGieMa B ITpOrpaMMax — OrpaHuye-
HUe 06bpEMa TamMaTi B 64K (omaTh!), TO3TOMY pEKOMEHIYETCS BHITPY3UTh cpeny Typ6o
ITackais mepen 3amycKoM nmporpaMMel. Bee mporpaMMBbl HAITHCAHEI TaK, KaK OYITO He
TO 4TO OOBEKTHOTO, HO M CTPYKTYPHOTO TIPOrPaMMHUPOBaHMS HUKOTIA He CYIECTBOBA-
JIO, B TeJie IpOTpaMM TOpYAaT ITYIIbIpYAThIe METKH.

ITeyanb B TOM, YTO 3TO HE KHUTA IUIS CTYIECHTOB, a BCE ITPOTPAMMBI COBEPIIEHHO
CEPBE3HO PEKOMEHIYIOTCS U MPAKTUUYECKOTO MPUMEHEHHUS. A Apyras redaib, 4To
BCE 9TO M3AAHO Y€ B HBIHEUTHEM TBICAUYENIETHH, IOCJIE MPOBIEMBI IBYXTHICSIYHOTO
roza (ECjv KTO-TO €IE O HEW TTOMHUT, KOHEYHO).

Bcio 3Ty THYCHOCTB U 3JI0GHOCTD $T HAITHCAJ HE IS TOTO, YTOORI ITOKa3aTh KaKoH 5
YMHBI, Ha MpUMepe aBTOpa KHUTH, KOTOPEIN coBCceM Hao60poT. [IpocTo 5 TONBKO UTO
yOeIUJICS, YTO 3HAHUS U OIIBIT, KOTOphIE Ka3aJIMCh MHE 1IEHHBIMU Y HYXKHBIMU, HE3a-
METHO IIPEBPATHIIMCh B Mycop U Tpyxy. I1oBTOpIOCH, ¥ ¢ BaMM TO Xe OyIeT, BO BCeX
oTHomeHusX. Kakasg Mopanp? Bel B 4€M-TO yBEpEHBI, BBl 3HAETe, YTO JIYYIIE M ITO
xyxe. HarmpuMep, BhITOIHee paccMaTpUBaTh MacCUB KakK IIPOCTO OONACTh MaMSITU U
TIOJTH30BAThCA YKA3aTENSIMU IS TIEPEMEIIEHHS TT0 HEMY, YeM paboTaTh C MHIEKCOM
MaccuBa. Bynsre rOTOBBI OOHApPYXWTh, YTO BCE YK€ HAaBHO HE TakK, U TPAHCIISATOP
CIIpaBJiIeTCA Jiydyiie. BBl B COBEPIIICHCTBE OCBOMJIM KaKYIO-TO TEXHOJIOTHIO, HAYIH-
JIUCH ITPEO0JIeBaTh KAaKMe-TO OTPaHNIEHUS — GYIBETE TOTOBHI K TOMY, UYTO TEXHOJIOTHS
3Ta HUKOMY OOJIbIiie He HYXHA, a OTpaHUYEHUI 9TUX TaBHO U GJIM3KO HET.

MeHs IpuBeIo B TaApMOHUIO CO BCEJIEHHOM TOJIBKO TTepeunThIBaHNe KHUTH KepHu-
raHa u [Lmomxepa «Daemenmur cmuas npoepammuposanus», OTTyna S CHOBA y3HAIN, UTO
TPAHCIATOP ONTUMU3UPYET JIYyYIUE BCEX, U YTO

3anucwy npoepammbl Ha A3biKe accembnepa a6aaemcs NOCAEOHUM Cpedcmeom no-
ebluleHus eé bbicmpooelicmeus, K Komopomy npubeaarom Aubo cAUUKOM PaHO, AU60
cauxom no3ono © s yxe ckasai, KTo

VY MeHs KOHEYHO, 10 acceMbiepa eie ObUI0 JajeKo, HO HACUET «CIIUIIKOM PaHO»
BCE BEPHO.
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Ynyywaem anroputm

B Delphi peanuzopana brictpas Coptuposka (Quick Sort). HemMHOro TexHuyeckux
rionpo6HocTei. Korma s 66U1 MajIeHbKMM 1 IIPOTPaMMHUPOBAJ Ha OT€YECTBEHHOM KJIO-
He IBM/360, copTipoBKa Oblla peaqn30BaHa -B BHAE NPOLEAYPhI, C TOYKM 3pEHUS
IporpaMMMCTa, a GU3UUYECKHN B BUE OTIENbHOM BHelIHel nmporpamMmbl. [Ipouenypa
ObUTa KakK OBl CBEPXY, a Ha BXOJ K HEH ITOOABaIMCh JaHHBIE [UIs1 COPTUPOBKHU. DTO HE
CEHTHMEHTAIbHBIC BOCIOMMHAHMSI, 3TO HATIOMUHAaHKe O IBYX Ioaxoaax K o0paboTke
TAHHBIX BOOOIIIE 1 Be3ne. YTo IMepBUYHO, IIPOrpaMMa WK JaHHbIe?

Tak Bor, B Delphi nepBuuHb! naHHble. COPTUPOBKA CYILIECTBYET HE KaK OTHENbHAs
Ipollenypa, Ha BXOI KOTOPOii 3aal0TCs TaHHBIE, a Kak MeTol kinacca TList u ero Ha-
cJeMHUKOB. YTOOBI YTO-TO OTCOPTHPOBATh, HAZIO 3TO YTO-TO MIOMECTUTh B CIIMCOK —
WIM CaMM JaHHbIE, eCJIM OHM He 6oJibllle YeThIpEX OaiiT, MU CChUIKMA Ha HUX, U Ha-
nmycaTth IpoLeAypy CpaBHEHMSI ABYX 3JeMeHTOB. IIponienypa nepena€rcs Ha BXOI Me-
Toma CoOpTHpOBKU. K Moemy cToimy 3a Delphi, B COOTBETCTBYIOIIEM MECTE CIIPABOYHOM
CHCTEMBI Y HUX OIIMOKa, ¥ ITOCTYNATh CIAELyeT CTPOrc Ha000pOT HAITMCAHHOMY TaM.
3TO 1I0Xoe.

A xoportiee — 10, yTo Delphi mocrasisieTcss BMecTe ¢ MICXOMHbIMM TEKCTaMHU, U MBI
MOXEM IIOCMOTPETh, KaK X€ TaM OHO BCE peasn30BaHO. S MpUMEpPHO HOTaabIBaCs,
YTO 5 TaM YBUXY, IIOTOMY YTO 5 YK€ CMOTpeJI, Kak peanu3oBaH B Delphi cam TList,
KOTOPBIH, HATTOMUHAIO, SIBJIIETCS KIACCUYECKUM CITMCKOM. KaK MOJIKHEBI peasn30BhI-
BAaTbCs CIIMCKU, HETPYOHO y3HaTh, 3aIVISIHYB B JIEeMEHTapHbIH yu4eOHUK 110 HHGOpMa-
LIMOHHBIM TEXHOJIOTHSIM.

Cnucku ObIBalOT OMHOHATIPABJICHHBIE, 9TO KOTIa Y3eJI CIIMCKa XpaHUT COOCTBEHHO
JNAHHBIC U yKa3aTe/lb Ha CICOYIOUINi JIEMEHT CIIMCKa, MTaMITh IJIs1 KOTOPOTO, eCTe-
CTBEHHO, TOX€ BblIe/IeHa AMHAMUYECKH. I10 TaAKOMY CITMCKY MOXHO TIPOIBUTATHCS
TOJIbKO B OJHY CTOPOHY, OT IIPEABbIAYIIETO 3JIEMEHTA K CJIEAYIOIeMy. Y3HaTh IS 3Jie-
MEHTa, KTO eMY IIPEAIIeCTBOBAN, HeJb3sl. BhIBAIOT CIIMCKU ABYHAIPaBICHHBIE, YCTPO-
€HHbIE CJIOXKHEE, [I0 HUM MOXHO OBUIaThbcsa B 00e cTOopoHBL. BCE 3T0 He TO, YTOOBI
CJIOKHO, HO il IOHUMAaHMS TpeOyeT HEKOTOPOro HaIpsLKEeHUS MHTEJUIEKTa TOJI0B-
HOro Mo3ra.

Tak Bor, B Delphi peummiy He 3aMOpouYMBATLCSA M peaiM30Bajid CIIMCOK B BHUIE
OrpoOMHOI0 MaccuBa ykazateseil. I maBHoe, BCeM JIeTKO MTOHATHO, Aaxe MHe. Tak BoT,
3amsiHYB BHYTpb MeTona QuickSort, s HUCKOJIBKO He YIUBMJIICS, YTO BHYTPU HMKAKOTO
acceMOiiepa HeT . Koe-rie B MCXOAHBIX KOIaXx ero 04eHb MHOIO, 0COOEHHO B TeX Me-
CTax, KOTOPbIE OTHOCATCS K CAMBIM 0a30BbIM OIlepalivsaM paboTel ¢ 00beKTaMu. TaM, B
COPTUPOBKE, HE OBLIO HE TOJIBKO acceMbiiepa, HO M HUKakuX System.Move u ToMy 1o-
nobHoro. bosee Toro, TaM MpUCYTCTBOBAJA PEKYPCHS, COBCEM KaK B YUeOHMKE I10 MH-
dbopmatuKe ¢ onucaHueM aroputMa beictpoit CoOpTpPOBKH.

Tak 4T0, PO 3TU IJIYTIIOCTU MBI 6JIATOMOIYYHO 3a0bIBAEM M MIEM JPYTHM IIyTEM.
Kax yyar Hac 6yKBaJIbHO BCe HACTAaBJICHHS 10 MIPOrpaMMMPOBAHMIO — HE 3aHMMali-
TECh MEJIOYHOM onTMMU3alMelt, yayuiuTe anroput™. [lompobyeM yaydiiuTh ajuro-
pUTM, a CHaJyaJla K HEMY, ITy3bIpbKOBOMY allTOpUTMY, IpuryisauMcs. Harra 3amaya —
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OTCOPTHUPOBATH JIEMEHTHI MACCHBa IO BO3PACTAHUIO. AJITOPUTM, HATIOMUHAIO, OYeHb
TIPOCTON — CPaBHUBAEM IEPBBIM 3JIEMEHT CO BTOPHIM, €CJIM OHM CJIEOYIOT B HeEIpa-
BWIBHOM IIOPSIKE, TO MEHSIEM MX MecTaMu. I10TOM feyiaeM To XKe caMoe CO BTOPHIM M
TPETHUM 3JIEMEHTaMH. TPUBUATBHOE HAOGIIONEHUE — €CJIU IIPU IIEPBOM CPaBHEHUH
MBI IIOMEHSUIH MIEPBBINA ¥ BTOPOIi 3JIEMEHTHI, TO IIPH BTOPOM CPaBHEHHUH B POJIA BTOPO-
'O 3JIEMEHTA BLICTYIIAET OBIBIITUI TIEPBHIA.

OTcroa HETPYIHO 3aMETUTh, YTO €CJIM CaMblii GOJIBIION 3JIEMEHT MacChBa Haxo-
IUATCS y HaC B caMoii TUTOXOW (yHanéHHON OT MPaBWJILHOTO MECTa) MEPBOM MTO3ULINH,
TO 33 BCETO OAMH IPOXOJ, IT0 MACCUBY OH HOOEPETCS IO CBOETO IIPABIJILHOTO, ITOCIIE -
Hero MecTa. Eciii He BepuTe, TO IIPOBEPhTe Ha OyMaxke. Eciu xxe caMbIil MaJleHBKUI
3JIEMEHT MacCHBa OKa3aJiCsl B CaMOM IUIOXOM [UIST HEro TOCeIHEN MO3ULIUY, TO EMY
notpebyercss N-1 IpoXomoB 110 MacCHUBY, YTOOBI ITONACTh Ha 3aKOHHYIO MEPBYIO TO-
3uLuI0. 3nech N — KOJIMUECTBO 3JIEMEHTOB.

BrnpoueM, BcE yxxe mpumyMaHO IO Hac. B yirydymeHHOM ajropuTMe CHadajia Mbl
UAEM 10 MacCUBY OT NEPBOTO 3JIEMEHTA O MOCJIEIHETO, 4 3aTEM OT IOCJEIHETO 3Jie~
MEHTa 10 NIEpBOTo. Y TaKOro ajropuTMa yxe ecTh U cBo€ HasBaHue — Cocktail Sort.
ITpu my3BIpEKOBOY COPTUPOBKH TMY3bIPHKK BCIUTBIBAIOT BBEPX, a 3ME€CH OHU MEUYTCS
Tyla-crola B 06€ CTOPOHEI, UTO, BUTUMO, Y AHTJIOSA3BIYHBIX IIPOIPAaMMUCTOB ACCOLIVIH -
pyercd co B3OMBAaHUEM KOKTEIIA.

procedure CocktailSort( var a : array of single);

var
gamover : boolean;
tmp : single;
i : integer;
begin
repeat

gamover:=true;
for i:=Low(a) to High(a)-1 do begin
if a[i] > a[i+1] then begin
tmp:=ali];
alil:=ali+l];
ali+l] :=tmp;
gamover:=false;
end;
end;

for i:=High(a) to Low(a)+l do begin
if a[i] < a[i+1l] then begin
tmp:=al[i];
afil:=ali+1];
ali+l]:=tmp;
gamover:=false;
end;
end;
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until gamover;
end;

TaM, oTKyna s B3su1 aITOPUTM Ha IICEBIOKOIE, MEXKIY ABYMS BHYTPEHHUMU LIMKJIa-
Mu ObLIa JOIOJHUTEJIbHAS ITpoBepKa. Eciiv 3a Bpemsi IepBOTo IPoxo/ia 10 MacCUBY HE
OBUIO HYM OMHOM IIEPECTAHOBKH 3JIEMEHTOB, TO paboTa 3aBepIliajlach, HE BXOIS BO BTO-
POt UK. DTO OOMH U3 DIYMEHIIHUX CITIOCOO0B ONITUMHU3ALIUM CPEIU KOTna-iubo Bu-
IIEHHBIX MHOIO.

ITonpoGyem 3Ty MpoLenypy M 3aMepuM BpeMsi, Ha TOM X€ MacCHUBE, Pa3yMeeTCs.
HMHTYUTHBHO KaXeTcs, YTO JOJDKHO paboTaTh ObICTpee, IIPUYEM OLLyTUMO OBICTpEE,
YyTh JIK HE B IBA pa3a. YBBI, MHTYULIUS OOMaHbIBAET.

EcTb 1 apyrast (He MOST) peKOMEHAALIMS 10 YIyUIIeHHIO ITy3bIPbKOBOI COPTUPOBKM.
Kaxk yxe 3aMedeHo, ITocie NepBoro mpoxoa 1o MacCUBY CaMblii 6OJBIION 3IEMEHT
rapaHTUPOBAHHO OKAa3bIBAETCS Ha CBOEM ITocienHeM mecre. Ilocie Broporo npoxona
MPaBUJIBHBIM 3JIEMEHTOM OYIET 3aHsTO MPEIIocaeJHee MeCTo U Tak nanee. Hamparm-
BaeTCs MBIC/Ib — ITOCTIE KaXKI0T0 MPORIEHHOTO 1IMKJIa YMEHbBIIATh KOJIMYECTBO UTEepa-
LM CICAYIOLIETo LMKIIA Ha €AMHULY. DTO ISl HATypaJIbHOM ITy3bIpbKOBOM COPTUPOB-
K. JJ1st KOKTEHIBHOTO MyTaHTa UTepaliiyi HaJo yMEeHbILATh 1 C Hayala MaccuBa. 3a-
MIpOrpaMMUpyiTe, 3aMephTe BPEMS, U CAENaiiTe BHIBOIBI CAMOCTOSITENIBHO. A s Taxe
npo6oBath He Oymy.

ITocne Bcero 3Toro s 3arisAHy/I B OY€Hb IOJIE3HYIO U PEKOMEHAYEMYIO (MHOIO) IUIS
THIaTeIbHOTO M3ydeHus (Bamu) kuury Pona Crusenca «Delphi. Tomoguie aneopummoi»,
B paszmen o Ily3sippkoBoit CopTupoBke. KpoMe ABYyX TOJBKO YTO KMCIPOOOBAHHBIX
(BaMH) yCOBEPILIEHCTBOBAHMIA 51 HAIIEN TaM 3aralO4YHBIA COBET XPAHUTD ITEPECTaBIIsie-
Mble Ha OOJIBIIIOE PACCTOSTHUE 3JIEMEHTHI MacCHMBa BO BPEMEHHBIX IEPEMEHHBIX. Bo
TIEpBBIX, MBI YK€ ITOUTH 3TO IpoboBaii. Bo BTOpPHIX, a Kak AOragathCs 3apaHee, 4To
9JIEMEHT OYIET MEpeMEeIEH TTOCIIENOBATEIbHO Ha HECKOIBKO CTYIIEHE ! BBEpX?

Kopoue, Kak ceifyac B TaKMX CJIy4asix IPUHSITO TOBOPUTh, O0un 5 ymHbiii 6 Genom
naabmMo CMoK Kpacuegolii.

MeHaem anroputm

CrenaeM HaKOHEL C Halllei COPTUPOBKOI MIMEHHO TO, YTO BCE aBTOPUTETHI COBETO-
BaJIM ClIeJIaTh C CAMOTO Havyajia — BEIOpATh IPYTOM aJITOPUTM.

Bo3pMEM TO, 4TO Ha3bIBaeTCsI comb sort — copTHpoBKa pacuéckoit. OHa mpocrast,
HO HemoHSTHAas1. JIMUHO MHE IIPUIILIOCH 3aMyMAaThCSA. A MOCKOJBKY S YEJIOBEK IO Xa-
pakTepy ckopee HenoOpEbIii, peiaraio 3aryMaThCsi M BaM M 3allpOrpaMMUpOBATh ajl-
roput™ camomMy. Ho, TocKoJIbKy BO MHE €CTh M YTO-TO OOIIEYeSIOBEUECKOE, Cpa3y Ipe-
Jlaraio pe3ynabrar.
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procedure CombSort( var a : array of single);

var

size : integer;

gap : integer;

shrink . : single;

gamover : boolean;

tmp : single;

num : integer;
begin

size:=Length(a);

shrink:=1.3;

gap:=size;

repeat
gap:=Trunc( gap/shrink);
if gap < 1
then gap:=1;
gamover:=true;
num:=0;

while (num + gap < size) do begin
if a[num] > a[numt+gap] then begin
tmp:=a[num];
a[num] :=a[num+tgap] ;
a[num+gap] :=tmp;
gamover:=false;

end;
num:=num+l;
end;
until (gap=1) and gamover;

end;

3amepere Bpems. [logymaiite. Emié pas 3amepere. Emé pas momymatite. Xopouno i
3T0? A XOpOLIO JIX, YTO ABAIIATh IPEIBIAYIIUX CTPAHULL MbI 3aHUMAJIMCh €pyHIOMH?

A BooO1IIe, KaK 3aMETWI BeUHO NpaBbiti KepHuraH, ecnu kakas-1o GDUTHS 3aHUMa-
€T OJWH TMPOLIEHT BpEMEHM OT BHIIIOJIHEHUS BCEH ITporpaMMel, Hachura e€ OITUMU3U-
poBaTh? To ecTh, KOHEYHO, OH UCITOJIb30BaJl HEMHOTO IPYTHE CJIOBA, HO CMBICI OBLI
TOT Xe.
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A6CcTpaKTHbIe pacCcyKaeHuA
nmnn
a OHO Ham Hapo?

B ocHOBHOM 3Ta IJ1aBa HOJXHA ObLjIa pacCcKa3biBaTh 00 yKa3aTessiX, OObACHSTh YKa-
3aTejIv, ITOKa3bIBaTh NpUMEHEHUE yKa3ateneit. [loroMy 4To 6€3 3TOr0 MOJHOLEHHO
IIPOrpaMMMpOBATh HeJib3st. Ho, 110 Mepe HarmcaHusl TeKCTa, Y MEHS CTaii BO3HUKATh
KOIIYHCTBEHHBIE MBICJIA — a NEACTBUTENBHO JIN YKa3aTesiy Tak yX Heobxonumer? Mo-
XeT, Hy ux? Benb ecTb e s3bIKM porpaMMUPOBaHuUsI 6€3 yKasaTesei 1 Ha HEKOTOPBIX
U3 3THX SI3bIKOB AK€ MOXHO MpOrpaMMupoBarb. [10aToMy BMecTO BAIONWBaHUS B
TOJIOBY YMTATEJIST MBICIIb O HEOOXOMMMOCTH YKa3aTeJiet 1 peIvI HEMHOTO ITOPa3MBblIIlI-
Ji7h. Benyx. CaM ¢ co6oit. Ha npumMepax, caMo cofoii.

Ho Bc€ xe gBaaiiaTh HIECTON pa3 MOBTOPSI0 — KaXIbIii Hacmoawjuii IpOrpaMMUCT
ITOJIKEH TIOHMMATh yKa3zatenu! Sl crieuaibHO He TOBOPIO — 3HATh YKa3aTellH, IOTOMY
YTO 3HATh TAM HEYETO, TTIOYTH. YKa3aTeslb — 3TO OYEHb ITPOCTO. YKaszaTeab — 3TO, BCe-
FO-HaBCero, IIEPEMEHHAst, KOTOpast YKa3bIBaeT Ha IPYyTyio IepeMeHHy10. Be€, 6ombiue
HMYETO 3HATh HE HAIO0. DTO Jae IPOIe, YeM KOHLIEIIIXS HapaMeTpPOB MPOLIELYPHI,
KOTOPbIE MIePeNaloTCs, C He3aNaMsITHBIX BPEMEH, WIIH 1O 3HAYEHHIO MU 110 CCHUIKE, a
TETeph ee ¥ 110 YMOIYaHUIO, HE TOBOPS YK€ IIpo BapuaHT const. D10 maxe He 6e30-
OMAHbBIC 1IeJIbIE U IUIaBaloIUeE TIepeMEHHBIE, KOTOPhIE, HECMOTPS Ha CBOIO BHEIIHIOO
6e300MIHOCTb, MOTYT OBITh 3HAKOBHIMU M 0€33HAKOBBIMH, UMETh Pa3Hyl0 pa3psil-
HOCTb, [1a 1€ M CONMPOBOXAATHCS IS TUIABAIOIIMX YYIECHBIMY OLIMOKM OKPYTJICHUS
U NIpUBEIEHUS (CMOTPU TEPMUH «COBUHYMb KYHY NECKa»).

A BOT yKa3aTe/u BCEraa UMEIOT OOUH U TOT Xe TUIl. Bce ykasatenu, ToBops IpyTu-
MU CJI0BaMH, aGCOIOTHO ONMHAKOBBI, 110 KpaltHel Mepe, VISl JaHHOTO KOHKPETHOTO
S13BIKa ITPOrpaMMHMPOBAaHMSI, OHM OIMHAKOBBI.

A Tenepb s IOBTOPIOCH, TAE-TO ST YK€ 3TY MEICJIb U3JIaTaJl, HO MHE KaXeTCsl B KHUTE,
KOTOpasi Tak M He ObL1a omy0IMKOBaHa.
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ITepBoe, uTo MOJCKEH MOHATH U MTOHUMAET 00A3aTEIbHO KAXIBIM ITPOrpaMMHUCT —
TOHATHE NepeMeHHoM. EcTh epeMeHHas1, 1 ecTh €€ 3HaueHue. Bc€. DTo MOHUMAIOT
€CJIM HE BCE, TO MTOYTH BCE.

BTopoif ypoBeHb ITOHUMAHKMS — MAacCHB. ECTh MacCUBBI, €CTh MHAEKC MAacCHUBa,
yKa3bIBAIONIUI Ha 3JIEMEHT MacCHBa, €CTh 3HAYCHHUE DIIEMEHTA MACCHBA, HA KOTOPBIH
yKa3bIBaeT MHIEKC MaccuBa. Eciu Oymymuii MporpaMMUCT TMOHSUT TIPO NIEPEMEHHYIO,
TO OH OOBIYHO TTOHMMAET ¥ MPO MAcCHB M C 3TOTO MOMEHTA CUMUTAETCS HE OYIyIuM
TIPOrPaMMHCTOM, a MPOrPaMMKCTOM HACTOSIIIMM. BOJBIIMHCTBO Ha 9TOM MeCTe OCTa-
HaBJIMBAIOTCS B CBOEM PAa3BUTHUH U NTPOTPAMMUPYIOT IOJITO U CYACTIUBO.

Tpetuii ypoBeHE — yKa3aTellb. YKa3aTelb YKa3bIBAET Ha IPYTYIO IEPEMEHHYI0. DTa
Ipyrasi mepeMeHHass MOXET ObITh, K TIPUMEPY, MACCHUBOM, CO CBOMMH HWHAEKCaMHU.
IIpoGieMa ckopee He B TOM, YTO IOSIBJISIETCS €€ OMUH YPOBEHb CCHUIOK, ITpobiieMa B
TOM, 4TO BO3HHKAIOT HEKOTOpBIE TPYTHOTIOHMMAaeMble MOMEHTHI, CIlelU(pUIECKUE
WMEHHO [UIS yKa3areseil. Vi3HavyaabHO yKasaTelbh HE YKa3bIBaeT HUKyHa. HemHuma-
JIM3UPOBAaHHAS IepeMEHHasl TOXe HEe CONEPKUT HUYETO, HO STUM «HHYEr0» OUYEHb Ya-
CTO OKA3BIBAECTCS HOJIb, U, TT0 3TOM CYACTIUBON CIIyIaifHOCTH, BCE GIaronoydyHo pa-
Gotaet. Hoxnp B yKaszarene, HAalIpOTUB, rApAaHTUPOBAHHO PYUIUT BCIO TIporpamMmy. He-
u36exHoe Mpu paboTe ¢ yKa3aTeIIMU BBIICJICHUE U OCBOOOXACHME ITaMSITH 100aBISIET
OCTPOTHI.

EcTb 00I11E€ TTPaBUIIO — IMPOrpaMMa JOJIKHA ObITh 3aKOHYEHHOW M CHMMETPHYHON,
Npu4YéM Ha JIIoOoM 3Tafe e€ HamucaHusl. 3aKOHYEHHOCTh MporpaMMbl 0003HAYaeT,
YTO OHA TpPaHCIAUpyeTcs 6e3 omuboK. Droro Mano. Eciu B mporpaMMme BBI3BIBAETCS
KOHCTPYKTOD KJIacca, HO HE BBI3BIBAETCS HECTPYKTOP, TO TaKad IporpaMma TpaHCIU-
pyeTcs, HO 3TO OYeHb MOMO3pUTEIbHAS TTporpaMMa. Eciiu riporpaMMa MMEET U KOH-
CTPYKTOP U IECTPYKTOP, HO OHU BBI3BIBAIOTCS B PA3HBIX NPOLIEAYPaXx, U, XyXKe TOTO, Ha
PA3HBIX YPOBHSAX BIIOXKEHHOCTH — 3TO aX€E OIacHEeE.

CUMMETPUYHOCTb O3HAYAET, YTO €CJIM Hamuca begin, TyT xe Hanuimu end, mycTb
JaXe MEXIy HIMM IT0Ka HU4ero He 6yneT. Eciiu BhI3BaJl KOHCTPYKTOD, TYT XK€ BBEI30BU
U IECTPYKTOP, MPUUYEM Ha TOM XK€ YPOBHE, TO €CTh B TOH Xe Ipolieaype. Bac 3To He
ycrpauBaer? MiIMeHHO il Balmero ciaydas 3To He noaxoaut? CKpoMHee Halo ObITh,
neBymiky! CUMMETPHUS IIPEBBIIIIE BCETO.

YKazareu 04eHb YacTO 3TY CUMMETPUIO HAPYIIAIOT — MaMsITh BBIIEJSIETCS [IE-TO
CHApYXHU, CO3MAHHBI! OOBEKT (B IIMPOKOM CMEICIIE) EpeAacTcs B 00bEKT-KOHTEHHED,
KOTOPBIN U pacropsoKaeTcs JalbHeNIeH cyap00i co3qaHHOTro 06 BEKTa, B YACTHOCTH,
0CBOOOXIAET €T0 MaMSITh.

KpoMe Toro, HEKOTOpHIE CYIIHOCTH, HA30BEM UX TaK, B [enb¢u aBagioTCS Ha ca-
MOM JieJie 3aMaCKPOBAHHBIMY YKA3aTeIIMU — HaIpUMED, SK3eMIUISIPHI KJIAaCCOB U
CTPOKH, KOTOpBIE B IJIyOMHE NyIIM SIBJISIIOTCSL riceBnooObekTamMu. He Oenma, xorma
B3POCJIBIE JIIOOY YIIOPHO NEPEHAIOT YKA3aTe)IM HA HEKOTOPYIO IIEPEMEHHYIO He 110 3Ha-
YEHUIO, a II0 CCBhUIKE, MOTUBHPYS 3TO TEM, YTO 3HAYCHHE MTEPEMEHHOI, HA KOTOPYIO
YKa3bIBaeT yKas3aTesb, OyneT MeHAThCs! ['ope, Korna OHU MEepeaaoT MO CChUIKE OOBEKT
IOTOMY, YTO U3MEHHUTCS OHO U3 €ro Mojieii (CBOMCTB)...
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KpaTko o npeagmeTe o6cyKaeHNA

Yxasareau — 310 npocto. Ho, MocKoabKy HEKOTOpPbIE YIIOPHO UX HE TIOHUMAIOT, 51
o0bsacHI0. [ToroM emi€ pa3. U emé. S BooGIie ykacHO TepIeuBHIit U JOOPBIIA.

Kankue mpycol npudymanu mopmos,
To ace cxaxcy o eaumnuxax é gopme... © OCII

Vkazaresu, Kak ¥ ¢ailibl, ObIBalOT TUIIMPOBAHHBIE U HETUIIMPOBAHHEIE, TUIIMPO-
BaHHBIE — IS XaJIKUX TPYCOB. BoJibliie 0 HUX HE BCTIOMUHAEM.

VYroynenue. TeXHMYECKHU yKa3aTelb CONEPKUT aipec HEKOTOPOI APYTOoii mepeMeH-
HOI. DTO yTOUHEHME 03HAYaeT, YTO C YKa3aTesIMU MOXKHO oOpalaTscs Kak ¢ 0ObIY-
HBIMH LieJIbIMU ynciiamu. B C++ 3To mpocTo 1 He3aTeiBo, B enb¢hu MOBEPIICHHO
YMBILIEHHO MPEeNIIPUHSITEH BCEe YCIINS, YTOOB MAKCUMAIbHO 3aTPYIHUTh 3T MaHU~
nyJasiuy. BripoueM, HarmucaB OBE-TPU HEXUTPHIX (DYHKIIMM, MOXHO oOparuaThbcs C
yKa3aTeJIsIMU Tak e JIETKO M IPOCTO, KaK U C YMCJIaMH 1eJI0T0 TUIIA.

// MoxHo He yumame. [JnuHHoe

MO>HO He uuTaTb, eCiv Bbl YETKO NOHUMAETE YTO TaKoe yKasaTenb, a ANA Apyrux A 06b-
AcHio. Korga s 6bin He NPOCTO MaNeHbKUIA, a 6bis1 OUeHb ManeHbKWiA, TO A UMeST cyacTbe
nporpaMmMmpoBaTb Ana MawmvHbl M-20 (a moxeT M-220, kakas pasHuua). 31o 6bina 6onb-
LIanA, KpacuBan MalWIvHa, OHA 3aHMMana uenyio KoMHaty (unu atax). [porpammuposani
Mbl CHauana He Ha KakoM-TO A3blKe NPOrpaMMMpPOBaHNA, He Ha accembnepe faxe, a UncTo
B MaLUMHHbIX KOAAX.

CKOJbKO Y 3TOW MaLUvHbl b0 MaMATK, A yXKe TOYHO He MOMHI0 — TO X YeTbipe Kuio-
6aiiTa, TO v BCe ABeHafuaTh. Yncna bbinv copokanaTupaspaaHbie. Bukuneawa yreepxaa-
€T, uTo uncna bbiny NaBatoLLKe, HO 3To Henpasaa. Ha camom aene, 31o 6bin Npocto Habop
6uTOoB (Unn 6ur).

Mporpamma o6bluHO pacnonaranacb HaumHaa ¢ avenku 000. Mporpammel y Hac Gbinu
yuebHble 1 MafeHbKKe 1 fiaHHble TPaAULIMOHHO pa3meLanuch ¢ agpeca 100. Yem xopoua
Takan apXuTeKTypa, TaK 3TO TeM, 4TO e€ MOXHO OKMHYTb OAHUM B3rNAA0M — BOT OHO BCE,
nog pykamu. [la, n obpatute BHUMaHue, 100 — 370 He aApec B CMbIC/e CMelLeHuA B 6aiTax
OT Havana namATty, 100 370 aapec B cMbic/ie HOMepa AYellkn. Kak A 3ametun, 310 cyuje-
CTBEHHO ynpoLaeT MoHMMaHwue.

UTak, y Hac ecTb Aveika Homep 100. B ayeitke Haxoautca uncno 200. Ecnu 6biTb TOu-
HbIM, TO Mbl HE 3HaeM YUC/I0 NN TaM HaxoauTcA., HaxoguTca Tam NocneaoBaTeNibHOCTb 6u-
TOB, OHa e MaLUMHHOE CNOBO, KOTOPas (KOTOPOE) MOXET 6biTb UMCIIOM C NaBatoien Tou-
KOW, LilenoyKon CMMBONOB UK LiefibiM Ynciom. Begb Mbl NpOrpamMmMupoBany B MalLIMHHbIX
KOAax, a BCe 3TW CYWHOCTY, Lefble U NnaBalowne, BO3HMKAIOT TONbKO Ha YPOBHE A3blka
nporpammmpoBaHua. Tak uto ToyHee 6bin0 Bbl CKasaTb, UTO B AYEIKe HAXOAUTCA NPOCTO
200. U3BnHWTE 3a punocoduio, HO TaKOBO MNPOrPaMMUpPOBaHMe.

Mbi MOXem CMOTPETb Ha 3TO ABECTH, KaK Ha Liefioe YNCAOo 1, B TaKOM ero KauecTse, yse-
NNUUTL €ro Ha efuHNLy. TouHee, Mbl JOIKHbI MOMECTUTb B AYenKy 101 (uncno) 1, a notom
[aTb KOMaHZY CMOXWTb YnCna B ABYX AYeNKaX Kak Lienble U NOMeCTUTb pe3ynbTaT B AYerKy
100. Ecnu npaBribHO NOMHI0, KOMaHfa Bbirnagena tak:
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0001 0100 0101 // 0001 - xonm cCJlOXeHMs, KOMMEHTapueB TaM He OBUIO

Ho Mbl MOXXeM cMOTpeTb Ha 370 200 He KaK Ha YuCrIo, a Kak Ha HOMep AYerKu NamATu.
B 3101 AYeliKe HaXOQMTCA, Pa3yMeeTCcA TOXe Kakoe-To Yncsio, Hanpumep 2000. OT Toro, 4To
Mbl CYMTAEM 3TO YUCNIO aiPECOM, HUYETO, MO CyTH, He MeHAETCA. Mbl TOUHO TaK e MOXeM
YBENNUUTb 3HaueHue sueikn 100 Ha eanHMLY, NOCNe Yero oHa byfeT yKa3biBaTb Ha AYEKY
namaATty 201, B KOTOPOIA, ONATb-TaKN K NpuMepy, HaxoauTca uncno 2100.

Bcé, ywén nnakatb.

// KOHey mo2o 4ymo MoxHo He yumame

IIpu o6BsIBIEHNH YKa3aTells, IEPEMEHHON TPaTULIMOHHO NAETC uMs P:

var
P : pointer;

- YeMy paBeH yXe OOBSBJICHHBIN, HO €€ He WHULVAIU3NPOBAHHBIN yKa3aTenb?
Kak nmpaBuiio, HyTo, HO B HEM MOXeT GBITh M Mycop. Bripouem, 3T0 HEBaXHO, HOJIb B
KayecTBe 3HAYEHMS YKA3aTeJsT — TaKoi Xe Mycop.

‘Vkasaresnb IpelCcTaBIsgeT HEHHOCTh, KaK MPaBUJIO, TOJBKO TOLAA, KOTIA YKa3hIBaeT
Ha KaKy10-T0 00J1aCTh MaMATU. DTa aMATh MOXET OBITh pacIipee/ieHa TUHAMUIECKH,
TO €CTh PyKaMU IPOTPAMMUCTA, B HY>XHBI MOMEHT, TOTIa TIPOrPaMMUCT IOJIXEH MO-
JyMaTh U 0 €€, TaMATH, OCBOGOXIEHHUH (B HYXXHEI! MOMEHT). JIpyroit TUITMYHEII CITy-
Yaif, 3TO KOIa yKa3aTesIb CChUIAeTCS Ha 06JIaCTh MTAMSITH, BBIICICHHYIO aBTOMATHYC-
CKH, TO €CTh IIpX OOBABJIEHUH TIepeMEeHHOM, MI3BpallieHusT MBI 31€Ch He pacCMaTpHBa-
€M — IIPY XEIaHUM YKa3aTellb MOXET YKa3biBaTh IIOYTH HA YTO YrOOHO. B KauecTBe
0c060ro CTyyast, HaBepHoe, CJIeIyeT PACCMOTPETh HETHITUPOBAHHKIE TAPaMETPHI.

OCHOBHOIT MeTOJ IPMMEHEHHUS yKa3aTeJleli — 3TO AMHAMMYECKOEe BHIIEIICHUE Ta-
msatu. Korma 370 GbIBaeT HYXKHO, U II0YEMY HEJIb3s1 000NTHCH aBTOMATUYECKU OO BIB-
JIEHHBEIMY TIepeMerHBIMU? OTYACTH 3TO MPABWIBHEIM Borpoc. PaGoTy yripocTuiy mu-
HAMHYECKIE MACCHUBBI — TO €CTh MACCHBBI, [IUTHHA KOTOPHIX MOXET MEHSTHCS B TIPOU3-
BOJIBHBI MOMEHT BBIITOJIHEHUS IIPOTPAaMMBI, TO €CTh YXe Iocjie UX o0bsapieHus. Ho
TOJILKO OTYACTH, C YKa3aTeNlsSIMH BCE-TaKW HaIIsHee W, He IMOBOI0Ch 3TOTO CJIOBA,
TPOIIIE.

Pagom nexauyne Bonpocol

Besne HamucaHo, YTO Tak MPOrpaMMHUPOBATh HeNb3s. Heb3s, moToMy 4To Herpa-
BWIbHO. Y neficTBUTENBHO, 3TO HENMpaBWIbHO. Ho mpupércs.

K pabote ¢ ykazaTensaMu IIPUMBIKAET HEMOCPEACTBEHHAS paboTa ¢ MaMsThI0. DTO
6nIBacT Hamo. Pean3oBaHa 3Ta pabora yepes nporenypy Move. Hepenko ciydaetcs,
YTO B KJTacce, B KOTOPOM PeaTM3yeTcsl Halll METOX, YXe ECTh CBOI MeTo Move, B TaKUX
CJTy4asix K Mpolieaype Hano o6paliaThCs KBTM(GULUPOBAHHO C YKA3aHUEM UMEHU MO-
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nyna — System.Move. I[Ipouenypa menaeT To ke, YTO U OTHOUMEHHAs acceMbIiepHast
KoMaHza. [lanee B mpuMepax int MMeeT THUII integer, p — pointer.

TurinyHblie 3anaun. BeimenuTh 1aMsaTh U IepeciiaTh LEI0e B 00J1aCTh HaMsITH U 00~
patHo:

GetMem( p, 1024);
Move ( int, p”*, 4);
Move ( p”, int, 4);

q}’Tb CJIOKHEEC — HE B UCIIOJIHCHMH, B IOHNUMAaHHHU.

var
a : array[l..100] of integer;
b : array[l..100] of integer;
begin

Move ( a, b[51], 4*15);

Yto mbl TyT nenaem? IlepechliaeM mepBhie MATHAAIATL 3JIEMEHTOB MaccuBa A B
cepenuiHy MaccuBa B. O6paTute BHUMaHME, YTO €CJIM OBbI 3JIEMEHTHL BTOPOT'O MaCCHBA
uMenu TUI single, TpaHcIATOpYy OBUIO OB BCE paBHO. bosiee TOro, TpaHCAATOPY OBLIO
OB BCE paBHO, AaXe €Ciu OBl 3JIeMEHTHI BTOPOTO MacCHBa MMEJIM THUII byte, UTO He
OY€Hb XOPOLIO U MOTEHLIUAIBHO OIMACHO.

B xomMruiekre ua€t npouenypa FillChar, u3HavaabHO peaHa3HAYSHHAS IS 3aI10J1-
HEHUS CTPOKU OJHUM IIOBTOPSIIOIIMMCS CUMBOJIOM. Ho MCIonb3yeTcss OHa HOYTH KC-
KJIIOUUTENBHO VTS 3aII0JIHEHM ST HEBAaXXHO 4ero HyssiMu. [1ycTb sA — array[1..100]
of single. 3amOJIHUTD BCE HYISIMU C IIOMOIIBIO TOM MPOLIEAYPHI IPOIIIE, YeM Ha-
MUCaTh LUKJI, OCOOEHHO, ECJIM MACCUB IBYMEPHBII:

FillChar( sA, SizeOf (sA), #0);

MoxHo IIPUMEHATD 3Ty NPOLEAYPY U K 3aIMCIM, U K MacCMBaM 3allMceil, 1 K 3a-
MUCSIM, COAEpXKalluM MacCuBbl. OIHO YCIOBUE — HAIO XOpoI110 ITOHUMaTh, 4YTO UMCH-
HO BBbI A€JIACTC.

NMogymaem KOHKpeTHO, Ha npumepax. MepBbin
npumep

ITomymaem MBI 0 HEOOXOAMMOCTU TIPUMEHEHUS yKa3aTeiei, MOXHO JIM 0G0HTHCh
6€e3 HUX U, [JIABHOE, HYXKHO JIX.

3amaya nepsas. Ecte daitn. ®aiin 3mech 1 gajgee — 3TO TIOCISI0BATEIbHOCTh Oaii-
TOB, 3alTMCAaHHBIX Ha KAKOM-TO peaJIbHOM HOCUTEJIE, He B OnepaTUBHOM mamstu. Hamno
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B 3TOM (halijie 4To-TO HallTH, HanpuMep, Goapsiiee cioBo u3 Tpéx 6yks (end). Cun-
makcuyeckuil TIONCK MO oOpasily 3aJadya MHTEpecHas cama Io cebGe (ITIOCMOTPUTE B
KHUTaX, HAa KOTOPBIE 51 YK€ CChUIAJICS), ITOSTOMY OTBJIEKATLCSA HA HEro He OymeM, a
YIPOCTUM 3a1a4vy no 6e300pasus. laBaiite HalinéM repBrlii HyJIeBol GaiiT B paiine, To
€CThb Y3HAEM €T0 CMEIICHNE.

CHayaya pelmM 3a1avy, Kak eCiii Obl eMUHCTBEHHBIM JOCTYIIHBIM IIPOTPAMMHBIM
WHCTPYMEHTOM Y Hac GBUI 3TOT CaMblii ¢haiir, ¥ Mpuiaraionyecs K HeMy ITPOLenyphl,
TO €CTh B I3BIKE HUKAKUX IPYTHX KOHCTPYKLMI Y HAC IIPOCTO HET.

var
F : File;
b . byte;
whereZ : integer;
i : integer;
begin

AssignFile( F, ‘gr-0l.bmp’):;
ReSet( F, 1);

whereZ:=-1;

for i:=0 to FileSize(F)-1 do begin
BlockRead( F, b, 1);
if b = 0 then begin
whereZ:=i;
Break;
end;
end;

CloseFile (F);

ShowMessage ( ‘whereZ = ‘' + IntToStr(whereZ)):;
end;

IIpenrmonaras B uutatesie 3HAKOMCTBO ¢ daiijiaMu, XOTs OB JaXe ¥ caMoe 3JIeMEeH-
TapHOE, BEIHYXKICH OOBSCHUTBCS TOJBKO O IPUYMHE HA4ajia LIMKJIa OT HYJIsSl, YTO MHE,
BOOOI1IE TOBOPSI, COBEPIIEHHO HECBOMCTBEHHO, MBI HILEM cMeuieHue, TO €CTh IS Tep-
Boro Gaiita B (aiiyie 0HO paBHO HyJO. [103TOMy COBEPIIEHHO €CTECTBEHHO U ITUKII
OpraHu3oBaTh ¢ HyJd. 1o 3Toit Xe mpuuuHe, eciu TpeGyeMblil OaliT He 0OHapYXEH,
BO3BPALIAETCS HE HOJIb, 8 MUHYC CIUHHUILIA.

M-&1 Morii GBI HAaITUCATh IIPOrPaMMY YyTh MHAYE:

Seek (F,1);
BlockRead( F, b, 1);
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To ectb, MOIYYMB BMECTO OAHOM CTPOUYKM JIBE, ONHA U3 KOTOPHIX COBEPIIEHO JIMIL -
Hsis1. CMBICJT 3TOr0, BO-IIEPBBIX, HAIIOMHUTD, KaK MOXHO NEPEMELIATECS 10 Gairy B
ITPOM3BOJILHYIO TTO3UIIMIO, @ BO-BTOPHIX, YHUGULIMPOBATh HAllly IIPOrpaMMYy IS CpaB-
HeHUs ¢ e€ nanbHeH UMY MOIUUIIMPOBAaHHBIMU BapHaHTaMMU.

Temnepb [IaBHBII BOIIPOC — XOPOILA JIM Halla nporpaMma? Bompoc crpaHHbI —
Hallla Imporpamma, 0eccriopHo, paboTaeT, ¥ 3TOr0 JOCTATOYHO, YTOOBI 3aTKHYTh POT
BCeM KpuTHKaM. [pyroii Borpoc — a Xopouio jii 0Ha paboTaer? B HalieM cirydae cio-
BO X0pouto SIBJISIETCSI CHHOHMMOM CJIOBA Obicmpo, U BOIIPOC B TOM, HEJIB3s JiK €€ 3acTa-
BUTb paboTaTh ObicTpee. Korma BaM 3amamyT Takoi BOTIPOC, Bbl JODKHBI HE pa3ayMbl-
Basi OTBETUTb — a OHO Hamo? Hackoynbko BaxkHO OBICTPOAEHCTBHE TOM IPOLIECAYPHI,
BeIb 9TO HE CaMOCTOSITENIbHAS IPOrpaMma, a MajieHbKasl OKparHa Yero-To 00JbIoro.
CKoNbKO pa3 0Ha BOOOILE BLI3BIBACTCS, 3a BCE BpEMsI BHITIOJTHEHUS OCHOBHOM IIpO-
TpaMMBI, WM 3a CyTKu. Benvka iy OyaeT SKOHOMUS, eCiy Mpolienypa 3apaboTaeT B
JIECSITh YUIM B THICSTIY pa3 OpicTpee? CTOUT JIM 3TOTr0 YCKOPEHHUS TPy NIPOrpaMMHUCTa,
uiu Haob6opot? Be€, s paccTpouics.

Ecnu ycroKoUTbCsS ¥ IIOCMOTPETh XOJOTHBIM B3IJIIAOM, TO OYEBHIHO, YTO IIPO-
rpaMMa Hama paborath OymeT mocTatouHo Grictpo. Ceitvyac, B Halle Bpems, U Ha-
CKOJIBKO S TIOHMMal0, IIpy oOpallleHuH K (aiily OH BECh 3aCachIBacTCs B K3III U BCE
MIEPEMEIIEHUs] IT0 HEMY PaBHO3HAUHBI paboTe C ONepaTUBHOM maMsaThio. IIpobaeMbl
BO3HUKHYT ecim (paiin deiicmeumenvro 605b111011. Panbiie 6610 He TO. PaHbille, Korma
MBI YUTAIM (aitil, TO YUTAJICS TOJBKO ONUH KJIACTEP — COCTAaBJISIBLUIUI OT ITOJIOBUHBI
kuio0aiTa 10 HECKOJbKUX, HEMHOIMX KWIOOAaWT — MO3TOMY J1I000€ IBMXKEHHUE IO
(aitiry ob6xomusiocs oyeHb foporo. He rckiioualo, 4To pu KaKMx-TO 0COOBIX 06CTOs-
TeJILCTBAX 3TO M ceiiyac Tax.

Ecnu 115t Hac BaxXKHO COKpPaTUTh KOJIMYECTBO obpaieHuit K GHU3MYECKOMY HOCHUTE-
JII0, paIMKaIbHBIM CIIOCOOOM pellieHus MpobeMsl OyIeT MpounTaTh Bech (aiin B ma-
MSTb cpasy. Torna Mbi 6yneM aGCOTIOTHO YBEPEHBI, YTO 0OpalieHIit K HOCUTEITIO Y Hac
POBHO OIHO, MEHbILIe HUKAK HeJIb3s. PelM 3amady TpamuiiuOHHO, ¢ IIOMOIIBIO yKa-
3aTesei.

var
F : File;
p,pWrk : pointer;
skoka : integer;
b : byte;
wherez ) : integer;
i : integer;

begin

AssignFile( F, ‘gr-0l.bmp’);
ReSet( F, 1);
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whereZ:=-1;

skoka:=FileSize (F);
GetMem( p, skoka):;
BlockRead ( F, p”, skoka):

pWrk:=p;

for i:=0 to skoka-1 do begin
System.Move( pWrk”, b, 1);
if b = 0 then begin
whereZ:=1i;
Break;
end;
pWrk:=Pointer( Integer (pWrk) + 1);
end;

FreeMem( p, skoka);

CloseFile (F);
ShowMessage ( ‘whereZ = ' + IntToStr (whereZ));
end;

ITporpamma HaIMcaHa ¢ HEKOTOPBIM 3aITacoM NpOoYHOCTH. OGpaTHTe BHUMaHKE Ha
IIBa yKa3aTeJd, BHaYaJle UMEIOILIUX OOUHAKOBBIEC 3HAYEHHUSI, TO €CTh YKA3bIBAIOIINX HA
OITHO ¥ TO Xe. 3aTeM IepBhIif OCTAETCI HEM3MEHHBIM IUIST BO3MOXHOCTU TapaHTUPO-
BAaHHOTO ¥ 6€30M1aCHOr0 OCBOOOXIEHUS MaMITH, a BTOPOH MOJ3ET 10 O6JI0KY AaHHBIX.
MoxHo 66010 661 060MTHCH M OTHMM, HO ¢ ABYMs HaxéxHee. IIpy mocaeaHeM BBITON-
HEHWY LMKJIa BTOPO# yKa3aTeJsib BRIXOAUT 3a MPEJEJbl OIyCTUMOT0, HO 3TO yXe He
omacHo. Ecyiu B yKazateie COmepXUTCS epyHAa, 9TO He CTPAIIHO, IO TeX IMOp, ITOKA MBI
HE TOMBITaeMCS 00paTUTHLCS K MaMATH, Ha KOTOPYIO OH (Kak OynTo) ykaseiBaeT. I1o-
JyMaiiTe, MOXHO Jii 000#THCh 63 6aliTOBOM nepeMeHHOMH b. McniyrafiTech BOT 3TOro:
pWrk:=Pointer( Integer (pWrk) +1); 3mech BaM He C++, MHaYe HUKAK.
OdopmuTe 3TOT yxac B BUIE (DYyHKITUH.

JBa criocoba MBI TTpoBepiH. T1epBEIit TPOCTOi, HO MOTEHIIMATBEHO HeA(PHEKTHB-
HEII. Bropoit — 3¢ eKTUBHEII, HO HEBPa3yMUTENIbHBIN KaKoii-To. Hesb3s Jin 4To-To
OricTpoe, HO nomnpoile? [ToBTopuM N1Ba IpeabIayIIMX OIbITa Ha HOBOM ypoBHe. CHa-
yajia ucroab3yeM rotopeiit kiacc TFileStream (daiiioBeIlf MOTOK), 3aTeM Kjace
TMemoryStream (1oToK B maMsATH). Tak 3TU KJacchl Ha3biBaioTcs B Delphi, HO u B
JIPYTUX MPWINYHBIX I3bIKaX €CTh AaHAJIOTH.

var
FS : TFileStream;
b : byte;
whereZ : integer;
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i : integer;
begin
FS:=TFileStream.Create( ‘gr-0l.bmp’, fmOpenRead):;
whereZ:=-1;

for i:=0 to FS.Size-1 do begin
FS.Read(b,1);
if b = 0 then begin
whereZ:=1i;
Break;
end;
end;

FS.Free;
ShowMessage ( ‘wherez = ' + IntToStr(whereZ)):;
end;

DTo MOYTH Hallla paHHsA IporpaMMa ¢ ¢aitaamu, Ho opopMIeHHAsT akKypaTHee,
yIaKoOBaHHasl, MOXHO CKa3aTh. I OBOPS 110 HAyYHOMY, peajii30BaHa IiepBasi COCTaBIs~
towasg OOII — unkancynaiusa. Tem He MeHee, BOIPOCH K ObICTPOACHCTBHIO, OHM XKe
YyacToTa OOpalieHUsI K HOCUTENIIO, OCTAlOTCS TEMHU Xe, UTO U JUIST HelloCpeaCTBEHHOM
pa6otsl ¢ daitmamu. [ToaToMy mpemiaraio 4eTBEPTHIA M OKOHYATEIbHBIA BApHAHT.
Daiin0oBbIM MOTOK MEHSAEM Ha ITOTOK B ITaMSTH:

var
MS : TMemoryStream;
b : byte;
whereZ : integer;
i ¢ integer;
begin

MS:=TMemoryStream.Create;
MS.LoadFromFile( ‘gr-0l.bmp’):
wherez:=-1;

for i:=0 to MS.Size-1 do begin
MS.Read(b,1);
if b = 0 then begin
whereZ:=1i;
Break;
end;
end;

MS.Free;

ShowMessage ( ‘wherez = ' + IntToStr (whereZ)):;
end;
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Hrak, uMeeM Bce mpeuMyniecTBa OBICTPOI 3arpy3Kd B COUETAHWU C MPEACTBHO
[IPOCTHIM MTPOTPAMMHEIM KOIIOM.

BoiBox;: Ut 3TOM 331a4y HUKAKUX IIPEUMYILECTB IPUMEHEHUE yKa3aTenei He naéT,
TOJIBKO YCITOXHSIET Mporpammy. JIydiinii BeI6Op — MCITOJIB30BaHNE TOTOBOTO Kacca
TMemoryStream WiId ero aHajora B APYTUX SI3bIKaX.

Brympe cpednesexogozo pviyaps — nawu onusku © A Paikun

Ecnu MBI 3ariisiHeM BHYTPb MCXOTHOTO KOMIa 3TOTO KJjlacca, TO Ui Hayaia yBUIUM
YTO 3aTpy3Ky U3 (paifjia OH caM BEITIONHUTD HE B COCTOSTHUH, a CO3MAET IS 3TON LU
BHYTpeHHUI sk3eMIuisip kinacca TFileStream. Hukakoro Haméka Ha MCTIOIB30BAHUE
yKa3aTeJiel He3aMeTHO, 3aTO OYEHb JaXe 3aMETHO, YTO KJIACC SIBJISETCS OPOXIEH-
HeIM oT Kitacca TCustomMemoryStream, HalmMCAHHBIN BOT B TAKOM CTWIE (LIUTATa):

Move (Pointer (Longint (FMemory) + FPosition)”, Buffer, Result);

Tumn Longint kak G5 HAMEKAET, YTO 3aIIPOTPaMMHPOBAHO 3TO BO BPEMEHA CaAMOTro
niepsoro Delphi, emg mectHagaTupaspsaHoro. Hu4aero 1ioxoro B 3TOM HET — 3a4€EM
YUHUTH TO, YTO HE CIOMAJIOCH?

Mopainb — OT yKa3aTeyeil BcE paBHO HUKYyIa He IeThes. BripoueM, BOT emié onuH
BapHaHT, C IMHAMHUYECKIM MaCCUBOM.

MAaTbIN cNoco6, 6eccmbic/ieHHbIN U 6ecnosie3HbI

JuHaMIyecKuit MacCUB — MacCUB OOBSBISEMEIN 0e3 yKa3aHUsS KOJIUYECTBA €ro
SJIEMEHTOB, YKa3bIBaeTCs TOJNBKO Tul. DakTwdeckas MIMHA 3aMaéTcsl MPOLIEXYpOi
SetLength. Yto BaxXHO — 330a€Tcs HE TOJIBKO JIMILb OWH Pa3, IMEPEN UCTIOJIb30BAHU-
€M, a CKOJIbKO YTOIHO. PazMep MaccrBa MOXET KaK YBEIMUMBATBCS, TAK U YMEHbIIAThb-
cs1. Ecivt pa3Mep yBeJIMUMBAETCS, TO XBOCT CONEPXUT Mycop. Ecimm pasmep ymeHbIIa-
eTcsl, TO TaHHbIE, BOOOIIIE TOBOPSI, TEPSIIOTCS HABCETAA.

9710 BCE xopoio. I110xo To, YTO TIOBEACHNE TMHAMUYECKHUX MACCBOB OTJIMYAETCS
HEKOTOpPOH YynakoBaTocThio. CaMoe 6e300MIHOE U3 STUX UyHAaYeCTB — HAYaIbHBIN
HWHIIEKC MaccuBa BCerna Hoib. ITocne OKOHYaHUs pabOoThl C MACCUBOM XOPOLIUM TO-
HOM sBJIseTcs ortepatop A:=nil, rne A — Ham quHaMuYecKuit MaccuB. Omnepatop A:=B
JUTSI TMHAMWYECKHMX MAaCCHBOB He JIeJIaeT UX PaBHBIMM, KaK JIJI cTaTHYeckux. TouHee,
OH JIEJIAET UX He moAbko PaBHBIMU. C 3TOr0 MOMeHTa WIeHTU(hUKATOPH A U B yKa3sl-
BAaIOT Ha OUH U TOT Xe MaccuB. JItoOvle u3MeHeHus, BHeCEHHEIE B A[10] oTpaxalotcst
B B[10] u Hao6opoT. Ocob0 yMHBIE YXe T0rafalich, YTO BHYTPY TUHAMUYECKHMX Mac-
CHBOB T€ X€ YKa3aTelu.

A Ternepb obelaHHbIi croco6. Ero eIMHCTBEHHBIN Meqaroru4eckuii CMbICI — B
JMEMOHCTPAIIUH 6a30BBIX METOOB MPUMEHEHUS TUHAMUYECKUX MAaCCUBOB:
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var
F ~ : File;
da : array of byte;
skoka : integer;
whereZ : integer;
i : integer;
begin

// Bnecp Hemioxo 6GrUIO 6B NEPEHTHM B TEKYUMI KaTajor

AssignFile( F, ‘gr-0l.bmp’);

ReSet ( F, 1);

skoka:=FileSize (F);

SetLength( da, skoka):

BlockRead( F, Pointer(da)”, skoka):

whereZ:=-1;

for i:=0 to skoka-1 do begin
if da[i] = 0 then begin
whereZ:=1i;
Break;
end;
end;

CloseFile (F);
da:=nil;

ShowMessage ( ‘whereZ = ' + IntToStr(whereZ));
end;

Ha yto oO6paTtuth BHMMaHKe? BoT Ha 3TOT omeparop
BlockRead ( F, Pointer(da)”, skoka):;

Taxk menath HE PeKOMEHIYETCSI, TOYHEE Tak HejaTh 3arnpeiueHo. CorjiacHO IpaBu-
JIaM 3bIKa MBI JIOJDKHBI IPOYUTATH (aiisi 1o6aiTHO U MPUCBOUTDL KaXIbIA OTAEIbHBIA
0aiiT OTAEIPHOMY 3JIEMEHTY MacCHBa OTAEIbHBIM OIIEpaTOPOM IpucBauBaHusa. Ho Mbl
TO BeIb 3HAEM, YTO OTMHAMWYECKMII MacCUB M yKa3aTesIb — IIOYTH ONHO U ToXe. Tak
royeMy OBl 3THM HE BOCIOJIb30BaThesi? TOJIBKO HUKOMY HE TOBOPHTE.
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To ke camoe, BuA c60Ky. Bropoit npumep

B peanbHOM XU3HU, HE B yueOHOM, BCE TOYHO TaK XK€, TOJMBKO TaKUX MAaJIEHBKUX
rporpaMM He ObIBaeT. To, YTO y HAaC 10 CHX ITOp OBUIO ITPOrpaMMO#i, CKOpEE BCETO CTa-
HeT Ipouenypoit (byHkuueit). Bpsia v Ha Bxon 3Tol ¢hyHKIuY niepenanyt daiin. axe
eCJIM JaHHBIE MTOCTYIIAT U3 (aiina, Ha BXox moctynut He caM daiut (handle), a 610k
JIAHHBIX, U3 HEro MpoYnTaHHBIX. Ho, cCKopee Bcero, HuKakoro daiina He Oyner — naH-
HEI€E ITOCTYIIST OTKYIA-TO — U3 MTYOMH KOCMOCa, U3 IIPOCTOPOB OKEaHa Ui ¢ Oivxkaii-
1Iero noakmoYéHHoro K MHTepHeTy yriora. MHTEep(deiic 3Toit npouenypsl OyaeT He
BBIOpaH e€ pa3paboTYNKOM, a 3a1aH CBEPXY, U OyAeT IPUMEPHO TaKUM:

procedure ProcessP ( P : pointer;
skoka : integer;
var whereZ : integer);

Ecimu Tot, Kto Beibupaetr MHTEpdEiic, MpHHAUIEXXUT K MHOXECTBY 3CTETOB, TO,
BO3MOXKHO, OYIET TaK:

procedure ProcessW( var what;
skoka : integer;
var whereZ : integer):;

DTo Ha3BIBAaETCSA HETUITMPOBAHHBIN mapameTp (untyped parameter). Var [uist He-
TUITHPOBAHHOTO IapaMeTpa 06s13aTesieH. BTopoit BapuaHT JIeTKO MPUBOIUTCS K HEp-

BOMY:

var
p : pointer;
begin
p:=Pointer (what);
ProcessP( p, skoka, whereZ);

HanbHeinias 06paboTKa B TOWHOCTH COBIANAET C BADHAHTOM HOMED JIBa U3 IIPEAbI-
IYILETO pasjelia, MOBTOPAThCS He OyneM. EnuHcreenHoe, He 3a0yiIbTe — He BHI Ma-
MSTh BBIIEIISUTHA, HE BAM M OCBOOOXIATD!

Eciu BaM, ONSITb-TaKM, M3 3CTETMYECKUX COOOpakeHu#, OoJibine HpaBUTCA pabo-
TaTh ¢ TOTOKOM B maMaTH (TMemoryStream), To 3agaya MOXeT OBITb CBEJIEHA K Ipe-
nmeinymeit. Iycte MS — sk3eMrInisap Hamiero rnoroka. Torna:

MS.SetSize (skoka);
Move ( p”~, MS.Memory”, skoka):;
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IlepBolit omepaTOp COOTBETCTBYET BheeHUIO namsitu (GetMem). [1aMsTh Bblae-
JigeTcs Ui cBoicTBa-ykasarenss TMemoryStream.Memory B konuyectBe skoka. [a-
Jiee BCE TIOHATHO.

MOXHO, IpH KEJIaHUM, CBECTH PELIEHUE 3a0aud K MIPUMEHEHHUIO TUHAMHAYECKOIO
MacCHBa, HO YTO OT 3TOT0 U3MEHUTCH?

MoxHo 1 Boo6Iie 31ech oboiiTrch 6e3 ykasarteneii? I1o MoeMy, HeT. [laxe ecnu
MBI CBeIEM 3a0auy K IPUMEHEHHUIO IIOTOKOB, 3TOTO CAENaTh HeMlb3sl 6e3 hopMajIbHOrO
NpUMeHEHH arlmapara ykasarenei. Y, riaBHoe, 6e3 TOHUMaHUs TOro, YTO 3TO, ¥ KaK
OHO paboTaer.

Y10 TOJIKAET K MCIOJIB30BaHMIO yKa3aTeaell B HameM cirydae? To, 4To MpUXOIsT
IAHHbIE U KOJIMUECTBO MX HEM3BECTHO, TOYHEE, HEM3BECTHO 3apaHee, 10 TOro KaK OHU
npuayT. MoOXXHO caeaTh BUI, YTO YKa3aTeJIM HaM He HYXKHEBI U I10/1b30BaThCs IIOTOKA-
MM WIM IMHAaMUYeCKMMM MaccuBaMu. Sl ¥ caM Tak MHOTLA MOCTYIal0, UMEIO B BULY
TIOTOKHU, He MacCHBBL. HeT y MeHs Kak-TO K HUM JOBEpUs.

A Terepb paCCMOTPUM IPUMED MOCITIOXKHEE.

Bcé He TaK n Bcé pasHoe. TpeTuin npumep

YT0 ocTaBajioch HEU3MEHHBIM B ABYX Ipeaslnyiniux 3anavyax? Hem3sMeHHBIM ocTa-
BaJIMCh BXOMHBIE TaHHbIE — ITOTOK 6aiiToB. TOYHO TaK e BXOIHbIE JaHHBIE MOTJIY Obl
OBITh U IIOTOKOM YETHIPEXOAUTOBBIX LIEJIBIX, BOCBbMMOANTOBBIX IIABAIOILIMX WIIM 3alM-
ceil, ¢ HEKOTOPBIMU OTOBOpKaMH. I'J1aBHOE TO, YTO KaX/asi HauMEHbIIasi COCTaBIISIIO-
111as1 BXOMHBIX JaHHBIX UMEET OIMHAKOBHI! 3apaHee U3BECTHBIM TUII. YCIOBHO Ha30-
BEM 3TY HAUMEHBIIYIO COCTaBIIIONIYI0 amom. CIIOBO 3TO, K COXAJIEHUIO, YXKE UCITONb-
3oBaHo B Windows API — Applications can use two types of atoms: string and integer.
The following sections describe these types, nMest TaM YETKMH U KOHKPETHBINA CMBICI.
C 1pyroii CTOpOHBI, U3 MOMX 3HAKOMBIX, Ha C++ mporpaMMUpPYIOIIKX, aTOMaMK HH-
KTO He ITO0JIb3YETCS, XOTS KTO-TO YTO-TO KaK OYATO O HUX CIbiXall. TakK 4To Ha30BEM Te
3JIEMEHTBI, Ha KOTOPBIE MBI pa30MpaeM Halll BXOJIHOH! ITOTOK JaHHbIX, aTOMaMH.

Bcé cTaHOBUTCS ropa3mo CIOXHEee, KOIa aToM UMeeT IEPEMEHHBIN pa3Mep, U 3TH
aTOMBI CJIEAYIOT Ha Bxoa 00paboTunKa B HenpelnckasyeMoM nopsinke. Hermpenckasye-
MBIi [TOPSIOK, U3 TOCTYITHBIX HaM CPEICTB, JIy4lile BCEr0 yMeeT CO3/1aBaTh TeHepaTop
CIIyJaifHBIX YKCel, TOYHEe IICeBIOCTyYaiiHbIX, HO KaKas pa3Hulia? PeiieHo — Ha of-
HOM KOHIIE TTUIIeBOM HEMOYKY STOT CaMblil TeHepaTop, OTChUIAIOIIMIA JaHHBIE. [laH-
HBIE CJIyJaitHOTrO TUTIA, U, IUIS YCIIOXXHEHUS, ciy4daitHoro pasmepa. f iMeio B BULY, UTO
Hamry 06paboTKy HNPUXOASIIMX JAHHBIX OYeHb YIIPOCTWIIO ObI, €CJIM Ha BXOJ ITOCTYTIA-
JI Lenble-integer, miaBalonue-single u 6yiaeBckue-boolean. Bee atu tumsl B Delphi
MMEIOT OJITHAKOBEIN pa3Mep B ueThipe 6aiiTa. HeT, MbI CUTyal1io HaMEPEHHO YCI0X-
HUM. A Kaxgoe JaHHoe OyIeT COpoBOXAAThCS (CIIEpea, pa3yMeeTCsl) CUTHATYPOK C
yKa3aHUEM €T0 THUIIA.
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ITpuBOANTL UCXOMHBIN KOX 1 He 6YIy, TOJIBKO 00BSACHIO uielo. [1epBhIil mapaMerp
TATTMPOBAaHHBIN, 3TO CUTHaTypa. CUTHaTypa — CTpalllHOE YMHOE CJIOBO. B HaleM ciy-
4ae 3a 3TUM CJIOBOM CKPHIBAETCS OOBIYHOE LIEJIOE YUCIIO — YEeTHIPEX0alTOBOE, a KaKoe
ke enié? — ykasblBalolliee Ha TUII IPUXOASIX TaHHEIX. Hanpumep, 1 — 1ieoe yeTs-
pe GaiiTa, 2 — 1uIaBalolilee BoceMb 6aiiT. BTopoil mapaMeTp HETUITMPOBAHHEINA, 3Has
CHUTHATYpY, MBI 3HaeM, CKOJIbKO GaiT Heo6XOOMMO M3BJIeYb M3 BTOPOrO IapaMeTpa,
KOTOPBIH U ECTh aTOM.

A Kyna Bc€ 310 60raTcTBO OTIIPAaBUTh? J[Ba OUEBUAHBIX BAPUAHTA.

IlepBrrit — MaccuB 6aiiT, Tyna u otnpasigeM. ILnoc — odyeHb npocto. MuHyc —
W3BJICYCHUE IIPOU3BOJIBHOIO aTOMAa MOTPEOYET ONpeneaEHHbIX, JaXe BBIIIE CPETHETO,
YCUJIUHA.

Bropoii BapuaHT — OTHpaBIisieM JaHHBIE B CITUCOK. I1II0¢ — 3TO 04eHb MPOCTO.
MuHyC — CTaHIApPTHHIM CIIUCOK He MOMOUNET, MPUAETCS HalUCcaTh CBOM, MOPOX-
JIEHHBIN, '

W3BuHNTE, 4YTO KOPOTKO, MHAYE HUKOTIA He KOHYUM. TeMa Ge3rpaHuyHas.



NMABA9
YTo fOMKeH 3HaTb NporpammucT?
Kak oH gomxeH cebsa Bectn?

HeT, He Bcé

IIporpaMMucCT He NOKEH 3HATh BCE. HeT, maxe He Tak — MPOTPaMMMUCT TOJDKEH
3HATh HE BCE. YM Ye/IOBEUECKMit OrpaHUYeH, MMEET KOHEYHYI0 EMKOCTb U BJI€3a€T B
Hero Majio. OQHO BJIE3JI0, IPYrOe BBLIE3IIO.

IIporpaMMUCT HOJIXKEH 3HATh MATEMATHKY, 3TO caMo co6oii pasymeercs. JBamiaTo-
ro ssHBapsi 1714-ro roga IT€tp IepBriit M3naj yKa3a o 3alpelieHUU IBOPSHAM XeHUTh-
cs1, TIOKa He BeIy4yaT reometpuio. Ha Besikuit ciydait MCXOMHBIM TEKCT:

MocnaTtb BO BCE ryGepHUM MO HECKONbKY UYENOBEK M3 LKON MaTeMaTUYeckunx, 4tobbl
YUUTb ABOPAHCKMX feTel, KPOMEe OAHOABOPLIOB, MPMUKA3HOIO YMHA UMGUPU 1 reoMeTpuy,
1 MONOXWTb WITPad TAKOM, YTO HEBOIbHO BYAET KEHUTLCH, NOKa Cero Bolyuntcs. U ans Toro
0 TOM K apxvepesam o cem, Aabbl NaMATEN BEHUaNbHbIX He JaBanu 6e3 COU3BONeHUA TeX,
KOTOPbIM LUKOAbI MPUKa3aHbl,

[I€rp 6bU1 ryMaHUCT ¥ BepuI B dejioBeuecTBo. IllTpada GbUIO SBHO Majio, Hamo
OBLIO Cpa3y KaCTPUPOBATh.
Emé 1urata, v, KCTaTH, O4eHb BEPHO IIOIMEYEHO:

Mamemamuky yxce 3amem yuums HA00, 4MO OHA YM 6 HOPAOOK HPUEOOUM.
© M.B. JIoMOHOCOB

Kpowme toro, mporpaMMucT 06s13aH yMETb JIOTUYECKH MBICIUTh. He B cMbIC/Ie MaTe-
MaTMYeCKOii JJOruKM, a Boob1e. IToueMy HayaIbHUK OT Bac YEro-To X04eT?

Yto OBl BBl HE OTBETWIIM, B JIIOOOM CITy4yae, OTBET HEMPaBUIbHBIMN.

[ToToMy uTO HayaNpHUK JIMYHO BaC HEHABUOUT? DTO MPaKTUYECKH HCKIIIOUEHO,
YTO B Bac Takoro ocobeHHoro? IloToMy 4To HayaJbHUK 11O HaType 3710117 briaeT. Io-
TOMY YTO HayaJIbHUK Aypak? Toxe 6rIBaeT, HO 37IbIe HAYAJIBHMKY BCTPEYAIOTCS Yallle,
4YeM HavyaJIbHUKHK-Iypakud. HayaabHUK, OH OOBIYHO YMHEE Bac, HHAUYe OH He ObUI ObI
HavyaabHUKOM. Witn, X0Ts1 OB OIBITHEE.

— A moxcem, Tocnode boe ne max yoc u ecemozyw;? Ilpocmo on 00420 npoxcun,
u 6cé 3naem... © [IleHb cypka
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Bot 1 HaYaBEHUK Tak K€, OH JOJIBIIC ITPOXWJI U MHOT'O 3HACT.

O yém A BoobLe?

B 3Toi1 r1aBe GymeT MHOTO O MOEM JIMUHOM OIIBITE, TO3TOMY IJIaBY MOXKHO MPOITY-
CTUTh U HEMEIUIEHHO NEPENUTH K CIIEMYIOIEH.

3mech pedys HOMAET 0 TOM, ITPO YTO HAIIO IIPOUYMTATH, YTO HAJIO BEIYYUTH, YTO MOTIPO-
60BaTh Ha KOMITBIOTEPE, YTOOBI CTATh XOPOIIMM (KOTOPOMY IUIATST AEHBIM) pOrpam-
MICTOM.

Hauny ¢ meyajipHOro — maraHsl, U Havaia BEIyYHTe PYCCKUi 3bIk! Dta 6e3rpa-
MOTHOCTb JI0CTaéT. KTO-TO O4Y€Hb, WM CIIMIIKOM, YMHBIM CKa3aJl, 4TO Y aMEPUKAHLIEB
LIMBWIN3AIIHs OPUEHTHPOBAHA Ha CJIOBO, a Y HAaC Ha YUCJIO. Y aMEpPUKAHLIEB TJIaBHBII
TpeIMeT — aHTJIMUCKUI SA3BIK, a Y HaC — He PYCCKuit A3bIK, a MaTeMaTuka. My, mo
KpaifHeil Mepe, paHblle Tak 66110, TOJIBKO HE TOBOPUTE MEHE, UTO Y HAC TETIEPh TOXE
TJIaBHBIH ITPEIMET aHIIMMCKUIA SI3bIK — BCE PaBHO HUKTO €T0 HE TO YTOOBI KOe-KakK, HO
BOOGIIE HUKAK He 3HaeT. 51, pasyMeeTcst, FOBOPIO O IIPOrpaMMUCTax — BeIb 3Ta KHUTA
HamycaHa JJist HUX.

U, o ciyxaM, y aMeprKaHIIeB IIPETCHASHT, HAMMCABIINI pe3loMe C aMEPUKAHCKI-
MH opdorpaddecKiMU OITMOKaMu, PUCKYET 00JIOMUTBCS B IOTy4eHUH BakaHcuu. He
3HAI0, HE MPOBEPSUI, HAIO CITPOCUTH. XOTS, KaK YUUT HAC 3aIOPHOB — «OHU MYHble».

DTO S K TOMY, YTO Hallla pOIHAs MATEMaTHU4eCKast OpDUEHTHPOBAHHOCTb HY OHOTO
pa3a He MOXET CJIyKUTh OIpaBIaHueM 6e3rpaMOTHOCTH B POTHOM PYCCKOM SI3bIKE.

W He paccuuThIBaiiTe, Kak JAEeTH MaJible, Ha MpoBepKy opdorpacuu B Microsoft
Word. Ecii BB HanmumiuTe ¢lioBo «(aityi» 6e3 6YKBBI «if», a CIIOBO «JIEC» HA000POT, C
JByMs 6ykBamu «c», Word Bc€ 310 cKyuaeT, [Tpo OKOHYaHUSA «-TCSI» U «-ThCSI» A JaXe
HE 3aMKaloCh, XyXe TOTrO, MPeabIIyIIUe TPUMEPEI HeJOKOPPEKIIMH ¢O CTOPOHBI Odu-
ca 5T MOTY JIETKO OOBSICHUTH U orpasaath. Ho nByMs a63aliaMu BEIIIE S, HE HAPOYHO,
BMECTO «IUIST Havajla», HalMcall «IuIst Hawia». Word 1 3To cKyian 3a Muiyio aymry! Hy
HE 3HaI0 51 TAKOTO CJIOBa, He 3Ha10, a OH 3Haer.

// Update: o MeHs HakoHeL, AoLWSo, UTo UMeNo B BUAY AuTA bunna leitca. // A go Bac?

To ecTh Ha KOMIIBIOTEPHYIO POBEPKY opdorpaduu pacCUMTHIBATD HE IIPUXOIUTCS,

[IpomoyKy neyaabHBIM — TallaHbl, BRIYYUTE aHITMHACKUIA 3bIK! S caM maTpuoT, Mbl
UX BCEX 3aKOMaeM, aHHUTWINPYEM U OTIIPaBUM caxaTtb areiib. [ToroM. Ho mporpam-
MUCT 6€3 aHTTIMICKOTO A3bIKa B MAHHBIM UCTOPUYECKUN MOMEHT — He IMPOrPaMMHUCT,
a HeIopa3yMeHue.

Tospko He Hamo OTBJIEKAThCS Ha epyHIy. EpyHIoi B JaHHOM CiTydae SIBIISIOTCS U
BCE KYPChI aHITTUICKOTO s13pIKa. OHU He TUTOXUE, HET, TaM Bac HAIPaBJISTIOT K BIIOJHE
Pa3yMHOI U MIPaBWIBHOM 1IEJIM — UMETh BO3MOXHOCTb OOBSICHATHCS Ha aHTJIMACKOM
¢ OULIMAHTOM, WIH, HA000POT, B Ka4eCTBe OPHIIUAHTA C KIIUEHTOM, WJIH, ECJIA OYEHB
MOBe3ET, B TOM Xe AMeprKe O0OrOBOPUTH MPOEKT KaK OOUH MPOTPAMMHUCT C IPYTUM
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nporpaMMucToM. TyT 6€3 XOTb CKOJIBKO-TO ITPaBUJILHOTO MMPOU3HOIIEHUS HUKAK, OyIb
BBI XOTb O(DUITMAHT, XOTS IIPOTPAMMHUCT.

Ho BaM 3T0 He HYXHO, Ballla LieJb Apyras. Baiia 1eib — 4YuTaTh CIIpaBOYHYIO CH-
CTEMY, YMTATh KHIXKH ITO SI3bIKaM MPOrpaMMHUpOBaHus (00paTuTe BHUMAHUE, S 1aXe
HE rOBOPI0 — KHMTH IO CMIEUMAIBHOCTH) U IT0JI3aTh IO aHIVIOSA3BIYHBIM CaliTaM B IIO-
MCKax noje3Hoi mHpopMaruu. Bl He moBepute, HO ObiBaeT euié MHTepHeT Ha aH-
TJIMICKOM s13bIKe! XOTs Ha pyCCKOM BCE, KOHEYHO, TOPa3mo HHTEPECHEE 1 IOHSITHEE.

CyMMupyeMm — 4TO HaM HaJl0 OT aHIJIMMCKOTO S3bIKa:

IIpousHolieHUEe — HE HAMO.

I'oBopuTh BOOOIIIE — HE HATO.

AynupoBaHue (IIOHHUMaHUE Ha CIyX) — HE Halo.

YuTtath 1 MOHUMATh — 00S3aTEIBHO.

He Tax yXx 1 MHoro. JIpyrue si3pIKy IUISI IpOTpaMMUCTa U3JIUIIHU U OeCIiojie3Hsl.
XOTsI HEKOTOPHIE YK€ y4aT KUTaHCKUM.

~

MaTtemaTuka

O cebe, mobumMom. A yuwiicsa Ha pakynpTeTe NPUKIaTHO MaTeMaTUKu. B nuruiome
MOEM OBUIO HAIMKCaHO, K MOEMY OTOPYEHHIO, HE «IIPUKJIATHOM MaTeMaTHUK», a IIPOCTO
«MaTeMaTuK». XOTs ceifuac s yxXe He AyMaro, YTO CTOMJIO OTOpYaThCs IT0 3TOMY ITI0BO-
Iy, cKopee Hao6opoT. CKopee oropuarhCsl Hamo OpII0 TEM, KTO 3aKOHYII MaTeMaTH-
yecKuit (pakyJnbTeT — y HUX B TUIUIOMAaxX 4epe3 3aIsiTylo0 HallKucalu mo3opHoe «Mare-
MaTHK, MPenoaBaTe/ib MATEMaTUKI»,

O06pa3oBaHue Hallle 6bUI0 CIerKa MepeKolIeHO — B OTIMYME OT HBIHEIIHNX BpEMeEH,
Korga y4yeOHbBIC 4Yachl IPUMEPHO IIOPOBHY DACIIpEAEiCHbl MEXIy MaTeMaTukou U
Computer Science, Toraa BOCEMbIECST IPOLIEHTOB BPEMEHHU IIPHXOIIIIOCH HA MaTeMaTH-
KY, AECSTh IIPOLIEHTOB Ha (PU3KYJIBTYPY, SCTETHUKY U IOJIUTHYECKYIO 5KOHOMMUIO, 8 OCTaITh-
HbI€ TIPOLIEHTHI MPETONaBAN IIPEOIaBaTeN N, TIPEIIOaaBaTh IPeroaaBacMbIC IPEIMETHI
KOTOpBIM JIydiie 651 He cTowio. OHU OTKPOBEHHO He MOHMMAIM, YTO 3TO, 3a4e€M 3TO
Hamo, 1a 1, OTKPOBEHHO rOBOPs1, ObLIN TEMH, KOT'O ITOIPOCIIIM Ha BBIXOM U3 MPOTrPaMMU-
PYIOIIMX KOMITaHWI 3a MPO(heCCHOHATHHYIO HEPUTOTHOCTh. KpoMe Toro, HEBO3MOXHO
ObUIO MpEeACcTaBuTh, Kak ceifuac, paboraromero (o CHeLMaIBHOCTH) C TPEThEro Kypca
Te-TO Ha ITOJIOBUHE CTaBKM CTYAEHTA. B KpaitHeM ciTydae, Ha IISITOM, Ja U TO Yepe3 Tak
Ha3blBaCMblil HayYHO-MCCIENOBATENLCKIN CEKTOP YHUBEpCUTETA. XOTS S IPOBEJT TPU
Mecsilia Ha ITPaKTUKe B JOCTATOYHO COJMAHOMN HpMeE, CYILLYCTBYIOIIEH M IIOHBIHE.

DT0 g BCE K TOMY, YTO MaTeMaTHKe sI YYMJICS 3aBEJOMO GOJIbIlle, YEM JIIOOOM HBI-
HELIHWH CTYAEHT NIpUKJIanHoi MaTeMaTtuku. Y. o6namnast GeCLIEHHBIM OTIBITOM, C BEp-
LIMHBI TOPBI, MOTY aTh COBET, YTO MPUTOAWIOCH, 8 YTO — YBbI HeT. E1lg pa3 HamoMHIo
[JIyOOKO BBICTPaIaHHYIO MBICTIb — €CJIM BBl YETO-TO HE 3HAETE, TO BAM 3TO HUKOTIA 1
HE IIPUTOAMTCS, IOTOMY UTO BBI JaXKe U HE IOTafaeTeCh, YTO BaM 3TO HYXHO. B monHoi
Mepe 3TO OTHOCHUTCS ¥ K MOEMY CITyJalo.
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ITepBrie nBa roma Hac 00yYaaIy OCHOBAM MAaTEMATHKH, IIOTOM HavajIach CIICLIMAITH -
3a1ys, MPUYEM KOHKPETHO Y Halllel IpyIIbl OHA ITOUeMY-TO ITPOUCXOMUJIA IBA pa3a —
YTO-TO TaM PEOPTraHU30BaJIOCh Ha Kadenpax, Hac KUIAJIo TyIa-CIoa, TaK YTo s IIPHoob-
pén nBoitHoI onbIT. Hamo 106aBUTh, YTO CTIEIMANU3AIMS TOXE ObUIa HCKIIIOUUTETBHO
B MaTeMAaTUYECKUX TUCITUTUIMHAX, HIYETO CIEIM(PIUECKH KOMITBIOTEPHOTO.

O6 ocHOBax, WIN 4TO TaM OBUIO Ha NMEPBOM Kypce. MaTteMaTnyecKuii aHanu3. MHe
HPaBUWJIOCHh TOTHA, U Ceifyac HpaBUTCS, JIIOOJIIO BPEMS OT BPEMEHM ITPOYUTATH elIE Ka-
KO-HUOYIbh HEYUTAHHBIM yuyeOHUK. MaTaHanu3 — Belllb aOCOJIIOTHO HeobxoamMasi,
XOTS TIPAKTUYECKY TTOYTH He MCITOJIb30Baach B Moeii npakTuke. C neyanbio npu3sHa-
I0Ch, ITOCJIE OKOHYAaHUA YHUBEPCUTETA 51 HE B3I HU OTHOTO MHTErpaia, XOTs IPOouU3-
BOJIHBIE BCTpeyaauch. HeCMOTpsI Ha 3T0, HUCKOJIBKO HE XaJlelo O IIOTPaYeHHOM Bpe-
MEHM — MaTaHaJIM3 OYEHb CIIOCOOCTBYET TOHUMAaHMIO BCETO BOOOILE.

AHanuTHYeCKast TEOMETPUS I CPETHETO ITPOrpaMMUCTa B CPEIHEM HEOOXOAUMA.
S ©Melo B BUIY, UTO GOJIBIIMHCTBY IIPOrPaMMUCTOB €€ 3HAHUE MOTPeOYeTCs, B IIEPBbIE
Xe IBAALATh JIeT paboThl. TPEeTHHM IIIABHBIM IIPEIMETOM OBLIO YTO-TO, KaK OYATO Ha-
3pIBatonieecst «Bricnias anre6pa». MHe 5TO HUKaK HE JaBaJioch, HO TaM XOPOLIO Hay-
YIUTH, YTO TAKOE MATPUIIA ¥ YTO C Hei MOXHO ceaTh. K coxaleHu1o, IUIs y3KO CITeLn-
aTM3UPOBAHHOTO MO3Tra IIPOrPaMMUCTa — MATPUIIA BCETO JIMILIb MIBYMEPHBIN MACCHUB.

TIpernonaBaHre MaTeMaTHYECKOM JIOTMKM Ha IIEPBOM KYPCE MHE KaXeTCsI IIPEXKIEB-
pemeHHbIM, Kanrtop u I'mnorte3a Kontunyyma! Mmn Hao6opor, Konunyym u ['unore-
3a KanTopa? Wau onats g Bcé mepernytan? Hy 3auem?! Be€ uto TaMm GbUIO MeNCTBU-
TEJBPHO HEOOXOMUMO JUIS HaJIbHEHIIEro — MHOXECTBO, KBAHTOP CYIIIECTBOBAHUS U
KBaHTOp OOIIHOCTU. A el AEBYIIEK OYeHb BO30YXHaJlo, YTO MOJIOMOM JIEKTOP, IO
damunmuu To mu Kantop, To 11 KBaHTop, To i1 Bood1ie KoHTUHYYM, IPUXOAMI KaxX-
DBl I€Hb B Pa3HBIX HOCKaxX. He B CMEICIIE B MOHEAEABHUK B OOHUX, a BO BTOPHUK B
npyrux. B cMBIcIe Ha JIeBOl HOre XEThIl, a Ha IIpaBOii — YEPHEIH,

Emé€ ObuUT ouapoBaTeNIbHEIN, XOTS M HEIONTHI, KYpC IOA Ha3BaHUEeM «BBeneHuUeE B
CIIELIMATTBHOCTD», HE 3HAIO, €CTh JIX OH ceifuac. MHe KaxeTcs, UMEHHO ceiiyac OH Ipo-
cTo 06s13aH OBITh. TaM y4unu ToMy, 4eMy HODKHBI OBUIM Hay4WTh B LIKOJIE, HO, KaK
MOKA3bIBAJI OMBIT, 0OBIYHO He Hayywitu. ITo xopouniemy, UMEHHO TaM ¥ Hafo ObUIO
VYUTb OCHOBAM JIOTMKM, B JIETKOM, YIIPOMIEHHOH U TOCTYITHOM hopme.

Teopus BeposITHOCTE — OYEHD MMOJIE3HAs Belllb. Y He MOTOMY, UTO 51 3aIOMHWI U3
He€ MHOTO (hopMyJT — 5 3aTIOMHIUT MaJIO (POPMYJT, XOTS T€, UTO 3aTIOMHIJ, 51 3aTIOMHWI
OUYEHb XOPOIIIO. A IIOTOMY, YTO S IIPOCTO Ha (PU3UIECKU-UHTYUTUBHOM YPOBHE Hayal
YYBCTBOBATb, YTO BEPOSITHO, 4 YTO — HET, YTO OBIBAET, a YTO — BpsiA k. Korna s npu-
wén paboTaTh Ha CBOIO MIEPBYIO pa60Ty; TO OOHAPYXWUJT TaM KOJUIETY, Ha O WIN OBa
MHg ctapure. OH oxonuwn [ommrexuumyeckuii MHCTUTYT, HBIHE, caMO co0oii, YHU-
BEPCUTET, 110 caMOii mpecTuXHoM cnienvanbHocT ACY (ABTOMaTu3upoBaHHBIE CHi-
CTEMBI YIIpaBJIeHUS).

// JemoHcmpayusa spyduyuu

A 3HaeTe M Bbl, 4TO MONOTOB, CTaNMHCKNIA HaPOAHbI KOMUCCap WHOCTPaHHbIX Aen,
uneH nonnTbIOpO 1 Tak aanee, B MonogocTu noctynun B CaHkt-Netepbyprckuia Monutex-
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HUYECKUN VIHCTUTYT Ha camblil NPECTUXKHbIN dakynbTeT? Ho uepes rog noHss, YTo He no-
TAHET, 1 NepeBénca Ha daKkyabTeT MONPOLLEe — IKOHOMUUYECKHIA. A TOT, CaMblil NPeCTX-
HbI U TAHLEBDI, Bbl CYAOCTPOUTENbHBIM.

// KoHey [lemoHcmpayuu spyduyuu

Wx (ue Oymoyiiero HapkoMa MojioToBa, a KOJUIETY) TaM TOXE YIMJIA TEOPHU BEPOSIT-
HOCTEM, B pamMKax 0011ero Kypca «BpIciias MaTeMaThKa». B Te BpeMeHa Obijia MoIy-
ssipHa Jiotepest «CopTIoTo» — caM 3a4€pKUBaElilb IECTh HOMEPOB Ha OTaHKe ¥ Kua-
eIk OJIAHK B CIIeHUAIbHBIN AIMK. ECITM yramgai Bce 1ecTb YMCEI — TO OU€Hb O0JIbilize
IeHprd. Yucna B nuanasone 01-49. Kosiera B romaMu CTaTUCTUKY BCEX BBIIABHIMX
YHUCeJ1, YTOObl TOYHO BBISIBHTh, Ha KOTO B CJELYIOIIUI pa3 CTaBUThb. BEN CTaTUCTUKY
cepb€3Ho, Ha KoMmmnbioTepe EC-1022. 910 HE TOT KOMIIBIOTED, KOTOPHIii Ha CTOJIE CTOUT,
3TO TOT, KOTOPHI 3aHUMAET 1B OUYEHb OOJNBIIMX KOMHATHI ¢ KOHIULmonepamMu. Ero
Beb YUWIM, YTO BEHIMANEHUS BCEX YUCeNl abCOMIOTHO PABHOBEPOSTHO, ITO3TOMY €CIH
HoMep 13 3a TpuHAILATh NPEIBIAYIIMX JIET BhIIIanajl MEHbIIIe IPYTHUX HOMEPOB, TO CTa-
BUTb HYXHO Ha Hero. B Te BpeMeHa s1 ObUT [JIyIl, HAUBEH U MIBITAJICS YKa3bIBaTh JIIOISIM
Ha ux oibku. Ho B 9TOM cityyae y MEHSI XBaTIJIO yMa 3aTUXapUThCS U IIPOMOJTYATh.

DTO0 g BCE K TOMY, UYTO OUYE€HB HEIUIOXO ITPOYUTATH XOPOIIUI M IPOCTOi yIeOHUK 110
TEOpUM BeposTHOCTeM. Jlydilie cTapeiit, yeM HOBBIMA. VI3 CTaporo peKOMeHIyIo yyeo-
HuK Bentuens u nonyssipHayio KHury — I'.KumM6n «Kak npaeunvro noav3oeamscs cma-
MUCMUKOo».

KcTaty, MHOTO-MHOTO JIET CITYCTS S Y3HaJl, YTO B TEOPUM BEPOSTHOCTEH OOPIOTCS
[IBa TOAX0Ma K 3TOMY Zieity. Tak BOT TO, YEMY YUMIX HAC, TETIEphb OCYXKIAEeTCsI 1 Ha3bl-
Baercs batiecoBckuit momxon. Hukorma He o3aHO y3HATh YTO-TO HOBEHBKOE.

DusrKe HAC yYUIIM BCETO ITOJITOMIA, O YEM 51 OUYEHB COXAJIEI0, TOTOMY YTO (hM3UKa B
NanbHeleM MHE o4eHb IoHanoomnack. Camo cobolt pasymeercs, 4TO BCE Mperona-
BaHMe ObUIO YKMCTO TEOPETUYECKMM, HHM O KAaKUX IPAKTUUECKUX IKCIIEPUMEHTaX U
peuu He 6buT0. Kaxk pe3ysnbraT, BCeMy, UTO 5 3Ha10 U3 MU3UKH, 51 00513aH UCKITIOUUTEb-
HO CpemHei mmikoje. A hu3mKa, MOBTOPIOCH, MHE IIOHAN00MWIaCh M OYCHb. A 9K3aMEH s
CIaJT Ha «XOPOIIIO» ¥ COBEPIIIEHHO YECTHO. DTO MHE B ILTIOC, 8 YHUBEPCUTETY B MUHYC.

3aTo Hac monro yuwid nuddepeHINaTbHBIM YPaBHEHUSIM 1 YpaBHEHUSIM MaTeMa-
TUYeCcKoM pusuku. Maremarnueckas dusuka K pu3MKe KMeeT OTHOLICHHE IIPUMEPHO
TaKoe ke, KaK MOPCKHE CBMHKM MMEIOT K MOPIO U K CBUHbsIM. He T0, 4TO 3T0 Gecmo-
JIE3HO — 3TO IOJIE3HO, U JIMIIHMX 3HAHUM He ObIBaeT, HO Jaydlle ObI MEHS OOYUMIN
XOTb OOHOMY MOTIOJIHUTEJILHOMY SI3BIKY IIPOrpaMMMPOBAHUS, WIM KaKoi-HUOYIb
MOIHOM ¥ HOBOI HA TOT MOMEHT MaTeMaTH4eCKOM AMCITUIUIMHE.

Boutelo mocaBiero MeHs [eKaHaTa ¥ CHJIOI0 BEIlei 51 MOCBSTIII YaCTh CBOETO CTY-
JIEHYECKOT0 BpEMEHHU TEOPUM UTp. SI He MOTY XKaJOoBaThCH, YTO BpPeMs 3TO VILJIO Ha-
MpacHoO ¥ B HUKy#Aa. [la, MOXHO ObLIO ObI TIPOBECTU 3TO BpeMsi ¢ OOJIbINIEl TOIB301A.
Ew€ 66mpIi1y1o yacTh MOETO CTYAEHYECKOIO BPEMEHH SI TOCBATIII O0YYEHHUIO UTPHI HA
TUTape, OT ITOTO MOJIB3bI He ObUIO HUKaKOoi BOOGIIE BBULY OTCYTCTBHS Y MEHS ClIyXa.
Ho Benp st He Xanyioch!
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HyxHo 1 3HaTh Teopuio Urp? A mouemy HeT, JTUITHUX 3HAaHWH He GBIBAeT, HO JIyd-
1€ TIOTPATUTh BPeMsI Ha YTO-TO mpyroe. Teopus rpadoB GbUTa HEMHOTO ITOJIE3HEE, HO
COBCEM HEMHOTO.

MeTomp! ONTUMH3ALIMK BO BCEX CBOMX PA3HOBUIHOCTSIX — COBCEM APYTOE Aejo. I'ne
OFbI 51 HY padoTaj, B Kakoi cepe HHIYCTPUY U HayKu, HeM30€XXHO BCILIbIBAJIa Ha Io-
PU30HTE TOTPEOHOCTH B 3SHAHNU METOIOB ONTUMU3aIUX. YeCTHO roBOPSI, 33 BCIO CBOIO
SKU3HB 5 TIPOrpaMMMPOBAJT TOJIBKO B ABYX oTpaciissx — MBI 1 reosiorusi, HO, MOCKOJTb-
Ky 067acTH 3TH HaXOAATCS KaK Obl Ha pasHBIX IOJII0CAX TUIAHEThI, MOXHO CYMTATh TO,
YTO BEPHO JIJIst HUX, BEPHBIM U IUIS BCEX MIPOMEXYTOYHBIX TOUeK (cM. TeopeMa Ko o
cpenteM). Y taM, u TaM, moTpeboBaich MeTonb!l ontuMusanvi. B MBJI — nuHeliHoe
rporpaMMupoBanue, B Munl'eo — HenuHeliHoe. MoxeTe, eclid XOTUTe, HeJIaTh U3
3TOTO KaKHe-TO MHOTO3HAYUTENLHEIE BEIBOIEI.

A modyeMy MHE TaK 4acTO IMPUXOIIOCH IIPUMEHAITh METOIBI ONITUMU3ALMH? A TI0-
TOMY, 4TO 1 uX 3Haj1! CrenaiiTe U3 5TOTO BHIBOMIBI.

Nudopmatuka (Computer Science)

HndopMatika CTOUT Ha TpeTheM MecTe, a He Ha repBoM. [Touemy? B so6om ciy-
gae, TOT, KTO IIPOrpaMMUPYET, UTO-TO 06 MHGOPMATHKE 3HAET U MOXET OBbITh, Iaxe
KaKve-TO KHUTH IO Hell podén, He cuuTas yueOHUKOB, 31eCh S MODKEH YECTHO TpH-
3HATBCS, 9TO B MOE BpeMs BCE ObUIO ropasno xyxe. Hukakux yae6HUKOB 1o MHGpopMa-
LMOHHEIM TEXHOJIOTUSIM He ObUIO BOOOIIE, TaK YTO HUKTO UX ¥ YUTATh He Mor. He Gbu10
Jlake YI4eOHWKOB IO I3BIKaM TIporpaMMupoBanus. Jomyckawo, uro rae-to B MI'Y,
MOTHU unu B ONTUKO-MEXAHWYECKOM MHCTUTYTE OHM OBUIM, HO B HAIIIEM CKPOMHOM
MPOBUHIIMAIEHOM YHUBEPCUTETE OHU OTCYTCTBOBAIM Kak KJacc., To €CThb KHUTH IO
SI3pIKaM TPOrpaMMHUPOBaHUs OBUTH, M MHOTO, HO He Y4eOHUKM, U HE B OUOIUOTEKE
VHuBepcuUTeTa, a B KHIKHOM MarasuHe. Bc€ u3ydanoch o KOHCIIEKTaM, KOTOpEIE 3a-
MMUCHIBATMCH T10 JIEKIMAM, KOTOpBEIE YUTAJM YBaXaeMBIe JTOKTOpa HayK, KOTOpPHIE B
5ToM ObUTH... He oueHb oHu Obut. CaM s ObUT O4eHBb BOyMuHMBEIiA. Korna g Ha nepsoit
JIEKIIMY BTOPOTO Kypca yeibiai, uto «PL/I — a3bIK 060J104Ka», 1 Hal 3TUM 3aayMa-
¢ ¥ OyMaJt MpUOIU3UTENIBHO IBE-TPHU CIIEMYIOIINX JIEKIINY, He OYIydd B COCTOSTHUU
BOCIIPMHUMATh IOCTYIAONIYIO MHMOopManuio. Ha maToM Kypce B Ka4ecTBE MPUXOMSI-
LIVIX TIPEeTIofaBaTeIei MOSBIIIUCH PeOsITa ITOMOJIOXE M HE COCTOSIIINE B ILITATE YHUBED-
CUTETA, HO GBLIO YX€ MO3HO — KOT0 BOODIIE YTO-TO WHTEPECYET HA IATOM Kypce?

Tax BOT, €CJI CTYOEHT XOTeJI YTO-TO MPOYUTATh, KPOME JIEKUIUI, OH JOJDKeH GBI
TTOMTH B MarasuH M 3a CBOM IEHBI'U KYITUTh KHWUTY, HACTOSIIYIO KHUTY, HE YYEOHUK.
KHuru 66U HEIOPOTHE M XOPOIIIHE, 3TO TUNOC. MUHYC, YTO HUKTO HE IIEN U HE NTOKY-
Taji, KpoMe MeHs, ¥ el€ OMHOrO WM ABYX CTYAeHTOB. COOTBETCTBEHHO, IIPOrPaMMU-
PYIO CO BCETO CBOETO OBIBIIETO Kypca Cefuac TONBKO 1 U eI OMUH WM IBA YeJIOBEKA.

A HaJo JIK 3HATh APYTHUE A3BIKY TIporpaMMupoBanus? To ecTh, HAIo i1 3HATh MHO-
IO S3BIKOB IIPOrPaMMHUPOBAHMA?
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A HaJo JiM 3HaTh APYTUE YeJIOBEUECKHUE SI3bIKM, T€, HA KOTOPBIX pa3roBapMBaloT 1 Ha
KoTophixX nmuuryT? [a, 6e3ycinoBHO, Hamo. Kaxmplit HOBBIN BHIYYEHHBIM SI3bIK IIOJHU-
MaeT YpOBEHB Balllero MHTEJUIEKTa, WIH, B MOEM Cliydae, IIpeqoTBpallacT MpexXaeBpe-
MEHHYIO Ierpagaliio HEHPOHOB CTapYeCKOro Mo3ra. ¥ 910 He roBopsi O IPsiMOY BbI-
rojie — Bbl CMOXETe YHTATh MXHUE HOBOCTU M y3HABaTh, YTO IYMAalOT O HaC IUIOXUE
aMepuKaHIel. W maxe, 4To MIyMaioT XOpOIIMe.

A Hazo i1 3HaTh OPYTHeE A3bIKHU IIporpaMmupoBanus? Her, e npyrue. CoBceM Apy-
rue. [ToHsaTHO, yTO ecu Bl mumute Ha Delphi, Hamo 3Hate C++ u C#. boiBaer, uto
Hano 3HaTh 1 @oprpan. Ho Bcé 5T0 3HaHUS HEOOXOMMMBIE MPOGECCUOHATBHO, MOXKHO
cKa3aTh, MEpKaHTWIBbHO. M Accembiiep — Uil paCTONBIPUBAHUS NAJIBLICB.

A BoOT cogcem npyrue s3eiku? Hanpumep Haskell mima SmallTalk? S mpuBoXy B ipu-
Mep UMEHHO [Ba 3TUX A3bIKa, [IOTOMY YTO 5T MUX HEMHOTO U3y4ail. [la, aBTOPBI KOMITHIIS-
TOpOB U cpen nporpammripoBanust Camu Cebe 306HbIe BypatuHel, Bc€ HECOBMECTH-
MO CO BCEM — a CKOJIbKO YEJIOBEK PeaslbHO MOJIb3YIOTCS STUMM sI3biKaMu? I1onb3yioT-
Cs1 — 3HAYMT, 3apabaThiBalOT HA HUX ACHbIH. [[Bamarh, WiK faxe Tpuauarb? Xots, o
uyém 910 a7 Bo3MOXKHO, 51 1omyMaio 06 3TOM 3aBTpa U HAIHIITy 00 3TOM KHUTY. 3aBTpa.

Ha moit B3risia, Hamo, o6s13aTebHO Hamo. Bee MBI ¢ BO3pacTOM TyIleeM B 061acTu
TOJIOBHOTO MO3ra. PasHu1ia B TOM, 4TO OIHU TYIIEIOT HAUMHASA C BOCbMHUIECATHU, IPYTHE
TyNeloT HayuHasa ¢ Tpuauatd. Y 4to6bl XOTh KaK-TO 3aJepXaTb 3TOT HEYMOJIUMBIi
TPOLIECC, YEJOBEK MTOJDKEH 3aHUMAThCS HETPUSTHBIMU BellaMu. HenpUsaTHRIMU LIS
€ro roJIOBHOro M03ra. 3aCTaBJIsITh €ro IyMaTh. 3aCTaB/ISITh MO3T HEJIaTh TO, YET0 ObI OH
JIJISL CBOETO YIOBOJILCTBMS JEJIaTh HE CTaJ.

Hamnpumep, B My3biKe, npociaywiats nonpsan cuMbonuio Xunnemura «apMonus
Mupa» u onepy [llocrakoBuua «Hoc». A KTo roBopui, 4to Oynet jierko? IIpocMoTperh
TOAPSIA WIECTh pa3 B 1IUKIe punbMbl «IyunHIKep MEPTB» 1 «UesoBeK ¢ KMHOAIIIIa-
paToM». MHOTMM HpaBUTCA, ecii yTo. HalTH B HTEpHETaX MOU HEOITyOJIMKOBAaHHEIE
KHWTH U MPOM3BECTU GPEMINCTCKUII aHATN3 MEHTAJIBHOTO COCTOSIHUS aBTopa. Bury-
YUTh Jpyeoli I3bIK IPOTPaMMUPOBaHMSL.

W yem nmanplire 3TOT A3bIK IPOIPaMMUPOBAHMS OT BalllEr0 OCHOBHOTO, TEM JIYYIIIE.

HemHoro o mpouux HayKax, TuIa GU3nKu 1 GuiaTeuu.

O (usuKe 51 yXe TOBOPUII, ITOTOMY UTO HaM €€ He TO, YTOOBI IIperonaBajiy, HO Ieja-
JIM BUI, YTO NpernofgaBanu. PeanbHast (pusrkKa, B MOEM MpeaCTaBIeHUH, 3TO KOIIa jie-
TAT IBa KMPIIAYA, WK IBa aCTEPOMIA, BCTPETIMCH, ¥ UTO mostydminock? Mmm cxuma-
10T, CXMMaIOT, CXUMAIOT ra3. M xorna oHo pBaHET?

BMecTto 3Toro Gpu3nKy HaM MU3JIaraiay B BUIE CIOXHBIX (opMyil. CIOXHBIX ITO IT0-
HATHSIM CTyIeHTa-MaTeMaTHKa BTroporo Kypca. M koMy 3710 65110 Hamo? Jla s B mIKoJje
fonblie y3HaT U3 GU3MKU, YeM B YHUBepCUTeTe. B 1IKoje maxe GbUIM HACTOSIINE
OnbITH!

06 oOyueHuu APYTUM HayKaM Y peYH Iaxe He U0, HallpuMep 0 XUMUM. XOTS HET,
Bpy. BenencrBue HemoctaTka ayIuTOpUiA, MHOTAA 3aHATHS Y HAaC IIPOXOMMIIM B KOPITyce
Xumuko-buojyornueckoro ¢axynpreta. BoKpyr crosumi mikadbl ¢ 3aCIMpTOBAHHBIMU
TOMYHKYJIyCaMHu, a Ha 1kadax uydena 606poB. Tak BOT Thl Kakasi, Xumus! Tak BOT THI
kakoit, CeBepHbIit OyieHb!
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3auem 3TO Hapo?

B orcusnu kaxcdo2o Hacmoawe2o Myx#cHuHbl HACMynaem mMomenm, Ko20a Yucmole
Hocku npowe kynumv © HapomHas MympocTh

B X¥3HM KaXI0ro HaCTOSUIETro IPOrpaMMHUCTa HACTYTIaeT MOMEHT, KOTIa HYXXHYIO
IpOrpaMMy IIPOIIE HAITMCATh CAMOMY. A €CJTM He HACTYTIaeT, TO, 3HAYUT, MyXXYHHa He
HacTosamui. My nporpaMMHCT He HacTOSTIHiA. Vv HOCKY He OYEHb-TO U HYXHBI.

A Kakue ObIBalOT HyXXHBIe TporpaMMbl? S mepebpalt B maMsTv T0, 9TO IPOrPaMMU-
POBA JIMYHO JUTSA ce0s1, a HE PaIy IEHET.

ITporpamma mist 3ay4MBaHUS MHOCTPAHHBIX CJIOB. Takoif mporpamme 3amaércs B
Kakoii-to (opme cjioBaphb, OOBIMHO HA OMHOM CTPOKE CJIOBO Ha UMIIOPTHOM SI3BIKE U
€ro aHaJIoT Ha pycckKoM. IIporpaMMa IocTyraeT ¢ HUMU B 3aBUCUMOCTH OT BEIOpaHHOI
TeXHOJIOTUH 0byueHus. Hanpumep, IMOKa3bIBaeT CIyYaliHOe CJI0BO HA HMHOCTPAHHOM,
a yepe3 JeCATh CEKYHI ero nepeBod. Bo3MOXHEI U 60jiee CIOXHBIE METOMIBI JPECCH-
poBkH. Takue IporpaMMBI eCTh, M HaBEPHSIKA CPETY HHMX €CTh XOPOIIHE, HO XOPOIIUe
MHE He MONafauch. A Te, 4TO MOMAAAINCh, K YITOTPEOIICHNIO OBUIM HETIPUTOIHEI, 5
CTYIEHTOM JIy4ll€e IPOrpaMMUPOBAJL. A CTYIEHTOM s IPOrpaMMUPOBAJ IUIOXO, 3TO A
ceifuac yxe Mory mpu3HaTh. [103TOMy s 3amporpaMMIpOBaJI CBOIO IIPOrpaMMy, U BaM
coBetyo. Eciu, KOHEYHO, Bac BOOOIIE MHTEPECYIOT MHOCTPAHHBIE SI3BIKU.

Eciu BcE-Taku OHM Bac WHTEPECYIOT, TO IIPOIODKaeM pasroBop. Korma-to o mpo-
YUTAJ CTATHIO B XypHaJie (OyMaxkHOM) O HECTIOXHOU METOIMKE MOTIOTHEHNS CI0Bap-
HOTO 3araca Ha HHOCTPaHHOM s3bIKe. Ha caMoM 1ejie MeToIMKa MOTIOTHEHUS caMast
MPOCTAast ¥ JOMCTOPUYECKAs — YUUTh, YIUTh ¥ YIUTH! DJIEMEHT HOBU3HBI 3aKJTIOUaeTCS
B KpPUTEPHUU OTOOPA CJIOB LTS 3ay4UBaHMUS.

BrI yuTaeTe KHUTY Ha HYXKHOM SI3BIKE, TO ECTh TOM SI3BIKE, KOTODHI BEI HE 3HAETE.
Brl BcTpeyaeTe He3HAKOMOE CJIOBO. BbI BRITTUCHIBAETE €T0 Ha KApTOYKY, BMECTE C ITe-
peBozoM. IToToM copTupyeTe KapTOUYKH M0 ajihaBUTY, ECITU CIIOBO YK€ €CTh, OTKIIAIbI-
BaeM KapTOUKy B OTHENILHYIO MTauKy, IS TINATEIHHOTO 3ay4uBaHuA. Eciu ¢0BO ecTh
yXe W BO BTOPO# MaykKe, TO HEILTOXO HAIHCATh eT0 Ha CTEHE, MOXHO B Tyajiete. UeM
MavkaTh CTEHBI B TyajleTe, MPOIIEe HAaUCcaTh HEGOJBIYIO ITporpamMmy. S e€ Hamuca,
npuuéM Hamucal g e€ Ha sa3pike Turbo Pascal for Windows 1.0! Her, Bam He moHATB
Bceit nIy6uHbBI B3NIETa Moero noasura. [TlomoiianTe K KHIKHOMY 1UKady, VI 3aJI€3bTe
BOPOBATHLIMM PYYOHKAMM B THTEpHET U ITPOYTHUTE BOT 3TO:
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H.Py6enxune « Typbo Ilackane ons Windows», M. «Mup», 1994
Neil J/Rubenking “Turbo Pascal for Windows. Techniques and Utilities”, 1992

Ecnu BbI IpOYTETE 3TO KPaTKOE ABYXTOMHOE BBEICHHE B CUCTEMY IIPOrpaMMIpoBa-
HUS U BCE, COBEPIIEHHO BCE, ITONMETE M XOPOIIEHBKO IpopaboTaere, T0, CO BpeMe-
HEM, BO3MOXHO, CMOXETE CAMOCTOSITENILHO 3aIlIpOrpaMMHUpPOBaTh KPECTUKU-HOJIHKH.
XpeHoBaTble, KoHeYHO. Ho 3T0 51 oTBIEKCS.

Eug u3 nojie3Horo — mporpamMma moucka nyonukaroB (aitios. Eciu Bbl nymaere,
YTO 3TO HE Hamo, TaK 3T0 Hago. Eciu BBl mymaete, 4To B UHTepHETax X MHOTO, TaK MX
MaJIO ¥ BCE€ OHM HE COBCEM TO, UTO Hamo. Mnu 3a meHbru. Kpurepuii moucka MoxeT
OBITh OYEHDb Pa3HBIM — MMS (ailira, UM TUTIOC pa3Mep, IUTIOC IaTa, IUII0C JaXe KOH-
TpoJbHas cymma. HacTyliut MOMEHT, KOTia Takas IIporpaMma BaM O4€Hb ITOHano0UT-
c4.

3anporpammupyiite tatimep. [Tonano6utcs. Ho uto6n1 He omuH TaliMep, a IIPou3-
BOJIbHOE KOJIMYECTBO THUKAIOILIMX TalMEpOB NapasuienbHo. He 3Haw 3aueM, HO MoHa-
noburcs.

M3roToBbTe reHEpaTop HEMOBTOPSIOMIMXCS CITyYalHBIX umcesl. Hampumep Hamo
TIOJTyYUTh IECSITH CAYANHBIX YMCE B [UANa30He OT eIUHULIBI IO TPEXCOT, HO YTOOHI BCE
pasHbie. Penko, HO HyxHO. 3aueM? 51 mepeunTan pyKOIMCh 3TOI KHUTHU HECKOJIBKO
pa3 ¥ KaxK bl pa3 HaXxoAw1 HoBbIe ouOKu. Ceifyac MHE KaxXeTCs, UTO yKe BeE. S xouy
BBIOPaTh COBEPILEHHO CIy4YalHBIM 00pa30M ACCITh PA3HbIX CTPAHUI] M TIPOBEPUTD UX.
Ecnu oneuaTox HET, TO NEMCTBUTENHHO YXe BCE.

To, 4TO s IIEpEeYMCIUI — 3TO XOPOILIME, HYyXKHbIE, NTPaBWIbHBIC, MOJIE3HbIE IIPO-
rpaMMbl. Ho HEMHOTO CKy4yHbIE. A Kakuie ObIBalOT HEHYXHBIE U OECIOJe3HbIE IIPO-
rpaMMbl? Yto-HUOYDL Takoe, GecnonesHoe, HO 3a6aBHOoe? Ho mockobKy B M06yI0
60uKy MEna He06X0aMMO T06ABUTD BEAPO METTH, TO BCE HAILIM CJICAYIOITHE IIPOTPaMMbI
OynyT oObemMHEHB! OOHON TEMOU — TeMOl pabOThI CO CTPOKAMH.

HecnoxHbiih 6pegoreHepartop. lMNoctaHoBKa 3agaum

HaszpaHue paznena Kak 651 HaMeKaeT, 4TO OBIBAIOT M CJIOXHBIE OpenoreHepaTopE .
O 4yéM BooO11e peub? LI Hayaja MOXHO 03HAKOMMTBCS BOT C OTUM:

lurkmore.to/KopueBarenn,

BIIPOYEM, OHO MHOTO TI€ €IIE ECTh, B HECKOJIBKO pa3HBIX TPAKTOBKAaX. Bkpartiie:

««KopueBaresnb: aNropuT™M TUMTMYHON YHU(DUKAIMHY TOUEK HOCTYTIA U H30BITOYHO-
cti». CTaThs ¢ TAaKMM Ha3BaHHEM ObLIa OImyO/IMKoBaHa Ha caiite «KypHaia HaydHbIX
nyOnavKaLMii acMpaHTOB U JOKTOpaHTOB» B aBrycte 2008 roma u repeBeneHa Ha pyc-
CKkuil. DTa cTaThsl CreHepUpPOBaHA TEHEPATOPOM AHIIOSI3BIYHOTO HAyKOOOGpPa3HOTro
opena SClgen. IIporpamma SClgen, reHepupyloliasa ncesaoHaydYHbIe TEKCTHI, ObUIA
HamnucaHa 3a HECKOJIBKO JIET 10 3TOTO IPYMIION CTyAEHTOB MaccauyceTCKOro TeXHOJIO-
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TMYECKOT0 MHCTUTYTA C LEJIBIO ITPOBEPKH KauyeCcTBa pelleH3UPOBaHus Ha (IICEBI0) Ha-
YYHBIX KOH(EPEHIIMAX».

Ha camoM nesnie B opurvHajie CTaThs HasbIBaeTcs “Rooter”, uro 3BY4HT ropasio
OsiaroponHee, yeM Henenbiil «KopueBatenb». O 4éM ObUia cTaThsi? BoT KpaTkoe comep-
KaHWe Ha aHTJIMICKOM S3BIKE:

ABSTRACT

Many physicists would agree that, had it not been for congestion control, the
evaluation of web browsers might never have occurred. In fact. few hackers worldwide
would disagree with the essential unification of vice-over-IP and public private key pair.
In order to solve this riddle, we confirm that SMPs can be made stochastic, cacheable,
and interposable.

B uenoMm, 6e3ycioBHO, MPUCYTCTBYET CMBICH, TOJBKO CMBICI 3TOT BCE BpEMs
ycKoJb3aeT. Y, riaBHOE, 3ByYUT BCE OYEHb YOSOUTEIHHO.

A HaMm 3a4eM 370 Hano? IIpocTo Wi pa3BiiedeHus1. BTO XKe UHTEPECHO, IToUeMy OBl
¥ HaM He nonpoboBaTh. Brl HabpackiBaeTe KOHCIIEKT I OpemoreHepaTopa U oH pabo-
TAeT — BBIIAET MPaBIONONOOHBIN yMHBIN TeKCT. KOHEYHO, €C/IM HaM HYXEH TOJIBKO
OIVH Kak ObI YMHBIM TEKCT, TO IIPOIIIE HAITKCATh €0 CAMOMY, HO YTO, €CJIM MBI XOTUM
3Ty NPOLIEAYPY MOCTAaBUTh Ha MOTOK? Beas nHTEpECHO Xe, mpaBna’?

A KaKk oHo OyzeT pa6otath? OueHb CJIOXHbBIN reHepaTop, HaM, KOHEYHO, TaK cpasy
HE HanucaTh, Leneid MapkoBa B HallleM IpoaykTe He OyneT. Hamr reneparop Gyner
OYEHb TIPOCTEHBKUI, U OYEHDb HECIIOXHBIHN. 3aTO M HAITUCATh ero OyIeT OYeHb JIETKO.

3aMbIces TAKOK — €CTh BXOAHOM TEKCT C UHCTPYKUMAMU UHTEPIIPETATOPY U €CTh
BBIXOIHOM TEKCT C KOHEYHBIM pe3yibTaToM. Halila 3amaya pa3paboTath S3bIK UHCTPYK-
LU (1711 BXOAHOTO TEKCTa) M 3aIliporpaMMHUpPOBaTh UHTEPIIPETATOP.

BxoaHoit TeKcT 6yaeT cocTosITh U3 (hUKCUPOBAHHOM YaCTH, KOTOPas MPOCTO Iepe-
HOCUTCS B BBIXOIHOM TEKCT, ¥ U3 BapuabelbHOM YacTH, ¢ KOTOPOH IpHU IMepeHoCce YTo-
TO ITPOUCX0ANUT. Hampumep, ec/id Ha BXOZIE Y HaC TEKCT

Aaa bbb ccc

TO Ha BBIXOAE MBI I0JIy4aéM UMEHHO €ro, CUMBOJI B CUMBOJI. DTO OaHAJIBHO U HeE-
MHTEPECHO. A Terepb JaBalTe JOTOBOPUMCS, YTO €CJIM HECKOJIBKO CJIOB (BO BXOIHOM
TEKCTE) HAITMCAHBI B KPYIJIBIX CKOOKAX, TO M3 HUX B BEIXOTHOM TEKCT CITydyailHbIM 00-
pPa3oM BBIOMPAETCS TOJILKO OAHO. To ecThb, €C/IM Ha BXOJE Y HAac:

aaa (b1 b2 b3) ccc
Ha BBIXOJIE, C PABHOU BEPOSTHOCTBIO, MOXET MOTYYUTHCS:

aaabl ccc
aaa b2 ccc
aaa b3 ccc

Wi, iepexons Ha 6oJiee pyCCKMiA I3BIK, €CITH Y HAC Ha BXOJE:
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A nomnio (wydnoe munoe 2adkoe caadkoe) (MeHOGeHbe UdeHbE 8apeHbE)

TO BapHAHTHI BHIXOAHOT'O TEKCTA BHI JOJIKHBI CTEHEpHUPOBATh CAMU U OOAyMaTh pe-
3ysbTar. [106ynbTe HEMHOTO EHTPAJIBHBIM IIPOIIECCOPOM.
Pasymeercst, ckoOKM MOTyT ObITh M BlIOXKeHHBIMU. Ha Bxoze:

Aaa (b1 b2 (b31b32b33)) ccc

Ha BrIXome — MOYTH YTO YIrogHoO:

Aaa b1 b31 ccc
Aaa b2 b33 ccc
Aaa b1 b33 ccc

Bo3HMKaeT JIETKOMBICJEHHBIM BOIIPOC — Pa3Be BHILIETIPUBENEHHBIN TEKCT HE PaB-
HO3HAY€eH BOT TAKOMY:

Aaa (b1b2b31b32b33) ccc
OTtBeT — HE coBceM. B nepBoM BapuaHTe, C OIXHOM Iapoif CKOOOK, BEPOSATHOCTH
BbHIOOpA BApMAHTOB CJIEAYIOLIKE

B1 1/6
B2 1/6
B31 1/6
B32 1/6
B33 1/6

Bo BropoM, Gosiee M3OMIPEHHOM CITyYae, KOIIa Mbl UMEEM IBE NAaphl BIOKEHHBIX
CKOBOK, BEPOSTHOCTH 3aMETHO MHBIE:

B1 1/3
B2 1/3
B31 1/9
B32 1/9
B33 1/9

IToyemy Tak, 51 OOBSICHITE He OYymy, BBl Belb ¥ CaMU TTIOHUMAaeTe. A eClIi He ITOHU-
MaeTe, XIUTe ONHY M3 MOUX CJEOYIOIIMX KHUT HojJ Ha3BaHueM «lloiHoe ssedenue 6
meopuio eeposmuocmeil Ha Jlenb@u 3a nAMHAOYams MUHYM, C UBEMHbIMU HOWLAbIMU Kap-
MUHKAMU> . :

Ho 510 He mraBHas MpUYMHA 3a0eiiCTBOBATh BlIOXeHHbIH BpiOOp. I[TyTh Vv Hac ecThb
BOT TaKOU TEKCT:

A sac mobun. 608w ewé (6bimb MoXem He CMoXerm NomMoXxem)
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Yto 6ynmet Ha Bexone? OTBET NMpaBWILHEBIM — IOJHAL epyHAa. A royemy? A noto-
My, YTO BBIOMPATh MBI JIOJKHBI HE U3 TISITH CJIOB, a U3 TpEX. PazymeeTcs, 30ech yxe
Topa 3aMEHUTh OGLIIEHHOE CJIOBO «CJIOBO» Ha MHTEJUIEKTyaJIbHOE «JeKceMar. CIoB y
Hac, JEACTBUTENIBHO IISTh.

6b6imb
Moxem
He
cmoxem
nomoxem

A JIEKCEM y HacC TOJIbKO TpU

6bImb MOXEeM
He cMoxem
nomoxem

A KaK OOBSICHUTb HAallleMy MAJIEHBKOMY KOMITWISITOPY, YTO JBAa CJIOBa, pa3iesi€H-
HBIX TIpo0EIoM, Ha CaMOM Jieie EAMHOE LIEJIOoe, U pa3duparh 3T0 €IMHOE LIEJI0e Ha Ya-
cTH He Hamo? MoXHO, KaK B KAHOHUYECKMX SI3bIKaX MIPOrpaMMHUPOBAHMA, B3STh BCE
3TO B KaBbIuKU. Ho, Wi HalIMX orpaHUYeHHBIX LeJel, NOAOUAET ¥ BApUAHT MOIpPO-
mie. ‘

C KaBbIYKaMH, XOTb 1 HEMHOTO, HO TIPUIETCSA TIOBO3UTHECS — ITOTOMY YTO UX IIBE.
V Hac yXe eCTb CKOOKH, C KOTOPBIMY TOXe MPUIAETCS HEMHOTO TTIOBO3UTHCS, TOTOMY
41O UX ToXe aBe. Ho cko6Ku, 1o KpaiiHeit Mepe, pasHble — €CTh JIEBas, a €CTh IIpaBas.
OnHa HayWMHaeT, Ipyras 3aKaHUYMBAET, a KaBblyKa — YBHI, onHa. [loaToMy perraem
npobJeMy HeKpacwBo, HO némeBo. JlekceMbl pasmensiorcss mpobenamu. Ecmu He-
CKOJIBKO CJTOB IMMPUHAIIEXAT OITHOM JIEKCEME, TO OHU OOBEAUHSIIOTCS CHMBOJIOM TTO/I-
4yepKUBaHUS. To ecTh, TEKCT, MPUBEAEHHEIN BBIlIE, OYIET 3aNTMCaH TENEePh BOT TAKUM
o6pa3om:

A sac nobun. Jliob6osb ewé (bbimb_moxxem He_CMOXem noMoxem)
DTO BCE aBGCOIIOTHO HEOOXOOMMO, X OYeHb Toyie3Ho. Ho rpu uéM 3mech BiIOXeH-
HBIE CKOOKU?
BoT omsaTh abCTpaKTHBIM anreGparyecKuii mpuMep:

xxx (a_(bc) (de)yyy

Yo Oyner, eciiu JNKBUAUPOBATh BHTPECHHUE CKOOKU 3apaHee? A HUYETro Xopollie-
ro. Mbl IIOJIy4uM Clieayioniee:

xxx(a_bcde)yyy
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C omHOM CTOPOHBI, MBI ITOJyYaeM BO3MOXHOCTh BhOopa B CKOOKax JIeKCeEMBI “c”.
Kroro He MomI0 OBI OBITh, €CJI OBl MbI pacKphbiBajlal CKOOKM ITOCIEHOBATEIbHO U3~
HyTpu. C IpyTOii CTOPOHBI, MbI HE ITOJIyYaeM JIEKCEMBI “a_c”, KOTopasi BIIOJHE AOITy-
cTHMa.

A Teepb Bo3bMEMCA 3a Muxawia IOpreBuya, JlepMoHTOBa, B CMBICHIE, UCKITIOYH-
TETBHO U1 IpUMepa:

C neyuaneto A 21Xy HA ((Hawe eawe 8_kauwie)_(nokoneHbe YyOHOe_sudeHbe abcoaom-
Hoe_HeyMeHbe_pacnpedenams_O0UuHamuyecKylo_namams))

B 3TOM ciiyyae YHUYTOXEHHE BHYTPEHHMX CKOOOK 3apaHee IPUBEIET K COBEPLUIEH-
HO HETIpaBWJILHOMY pe3ynbTaty. Eciiu BHyTpeHHME CKOOKM HE PaCKpHITh 3apaHee, Wik
ecu OBl UX He OBUTO, TO MpoIecC ObI IMOLIEN HETTPaBWIBHO.

310 hopMyTMPOBKA Halllei 3a1a4K B CAaMOM, YTO HH Ha €CTh, MUHUMAJIBHOM Bapu-
anre. IToToM MbI €€, POpMYJIMPOBKY 3a0auM, paCIIMPUM 1 YCIOXHUM, a ITI0Ka XBaTUT
1 3TOro. Pasymeercs, mporpaMmy ¢ paciiupeHHOM hYHKIIMOHATIBHOCTHIO BEI PEann3y-
eTe caMu. EquHCTBEHHOE, Yer0o BCE-TaKM HeMOCTaET B HAIlIEM TepBOHAYAJILHOM Bapy-
aHTE — YYeTa TOTr'0, YTO COUMHSTDH MBI OyIeM Jallle He B CTHXaX, a B IIpo3e. Kak ropopur
HapoaHasi MyIpoCTb — «H3 nechu ca06a He gbiKuHelb». A BOT U3 CKa3KM, a TeM Oojee
M3 CTaThU B HAYYHBIN XKypHaJl, MOXXHO BEIKMHYTh YTO yrogHo. CJIeICTBHE 3TOTO pac-
CYXIeHHUs TAKOBO — KaK B apuMeTHKe HEOOXOOMM HOJIb, KaK B MAaTEMaTHIECKOi1 JI0-
I'MKe HeOOXOMUMO ITyCTOe MHOXECTBO, TaK M HaM HEOOXOIMMO HEKOTOpoe 0003Haue-
HME OTCYTCTBHSI CJIOBA. TO €CTh, ITOJIYYMB Ha BXOI MCXOTHBIM TEKCT:

Ckaxu-ka (0a04_Mems Baca ABOTTYTHUYEFOHEHA/JO), 8edb Hedapom

Ha Brixone MbI Ob1 XOTENU PaBHOBCPOATHO IMOJYUYUTh:

Ckaxu-ka 0404 [lems, 8e0b Hedapom
Ckaxu-ka Bacs, sedb Hedapom
Ckaxu-ka, 6e0b Hedapom

HamnpaiurBaercst MbICIb 0003HaYUTh OTCYTCTBHE CJIOBa IIYCTOM CTPOKOM — TO €CTh
IBYyMsI KaBeluKaMu. Ho iBe KaBbIUKM, KaK HU KPYTH, 3TO IBa CUMBOJIA. A IBa CUMBOJIa,
yBbI, 00paboTaTh B [IBa pa3a ClIoXHee, YeM onuH. [1o3ToMy mpemiaraio ¥ HacTauBalo
Ha 0003HAYEHHH OTCYTCTBHUSI CJI0OBA OOHHUM CHMBOJIOM, 4 KAKMM MMEHHO OYIEeT 3TOT
CHUMBOJI, HEBaxXHO. f Gymy MCIONb30BaTh 3HAK PABEHCTBA, TAKMM 00pa30M, IpembIIy-
KA TEKCT OyOET BRIMISIIETD TaK:

Ckaxu-Ka (0807 0a04_[Tems Bacs =), 8edb Hedapom

3aMeTuM (B CKOOKAxX), 94TO CKOOKM (KpYTJIbIE) C 9TOr0 MOMEHTA B HAllIeM UCXOIHOM
TEKCTE HENIPUMEHUMBbI. MOXHO ObLUTO Obl 3aMEHHUTH IS LIejieil Halllero CUMHTAKCHCa
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KDYTJIbIE CKOOKM Ha KBaJpaTHbIE, HO MHE KPYIJIbIe KaXyTcs 6ojiee HAISIHBIMU, 110
cyry60 CEHTUMEHTATBHBIM coOGpaxeHusaM. O6 3TOM — B CIIEAYIONIEM pasfeie.

BpenoreHeparop. CHauana HemHoro o JINCIle

ITepBoe, 4TO MPUXOIUT HA YM — a 3a4eM MBI 3T0 Boob1ie nenaeM? TouHee, 3aueM
MEI 3TO JeaeM, TMIOHSATHO — TPOCTO OT Oe3nesbsa. Ho 3aueM MBI 3TO JiejlaeM CBOMMU
COOGCTBEHHBIMY PYKaMu?

Bcé yace ykpadeno do nac! © Omnepartvs bl

JelicTBUTeNbHO, Kya HY IUTIOHB, BCE y3Ke yKpaleHo 1o Hac. ToyHee, BCE yxe Mpu-
JYMaHO 10 Hac, ¥ 3a[IpOrpaMMUPOBAHO TOXE.

JlaBHBIM-TTaBHO, TOYHEE B MATHIECCAT KAKOM-TO TNO3MHEM TOIYy, YXe ObUT CO3maH
36K o6pa6orku cirickoB LISP (LISt Processing language). Criucok, B TOHUMaHUK
3TOTrO SI3bIKa — TO, YTO B KPYIIIBIX CKOOKaxX. TUMMYHAS JIUCITOBCKAs IIPOrpaMMa Ipo-
CTO KUIINT U PSIOUT B IJ1a3axX KPYTJIIBIMU CKOOKaMHU.

Bot o6pa3uuk. XoTs 370 U3BjeueHo u3 abcypaonenuu http:// absurdopedia.wikia.
com/wiki/JIUCII, Ho B 4éM-TO OHU TIpPaBHI.

//umama ,

TunuyHbit mexkem Ha aucne:
(ONOWONONUONUOMAOOOOO0ONOIN)
Hexkomopble omcmynHuKu NbIMaomcsa ucnopmume nNPoOCMOMy U U3SWHOCMb UCNa
cumeonamu npobena u nepeHoca cmpoku. Tekcm Ha Iucne, HaNUCAHHbIT OMCMYNHUKOM:

(o

000NN

o
N0

// KoHey LJumamel

ITpurnsaeBmuck Mo MUKPOCKOIIOM, 3aMeYaeM THITMYHYIO KOHCTPYKITHIO — CKOO-
Ka OTKpBIBAeTCS, MMST (DYHKIINU, TTapaMeTphl, CKOOKa 3akprIBaeTcs. JI106oii u3 mapa-
METPOB MOXET BBITISIACTb TOYHO TaK Xe€, TO €CTh — CKOOKa OTKphIBaeTcs... Cpa3y Haio
NpeIyNpenuTh, 4To Hactosmuit, He danpiuseiit JIVCII He paspenseT nmporpaMmy u
JDaHHBIE, TIOCTYTIAONINE HA BXOJ ITPOrPaMMEBI. DTO OIHO ¥ TO XKE.

IIpumep. TTockoNbKY HAC WHTEPECYIOT TOJBKO CTPOKH, TO BCE IIPUMEPHI OYIyT
TOJIBKO cO cTpokamu. Xotd B ynctoM JIMCIle kpoMe CTpOK HUYEro HET, 1a U CTPOK
HET, YECTHO TOBOPS.

(StrCat “a” “b” "c”)
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Ha BrIxonme

“abc”

Yto u nousaTHO, pyHkuus StrCat cKierBaeT HeCKOJNBKO CTPOK B oxHy. Ham, mis
HalluX LeJei, 3To He HYy>KHO U HeMHTepecHO. Ho cKoOKY MOTYT ObITh M BIOXXEHHBIMU,
a 3To yxe obenaeT ObITh OoJiee mone3HbIM. Hanpumep, BOT TaKoi TpOrpaMMHBINA KOJ:

(StrCat “a’, “b’, (StrCat “c’"d"))
Pesynwrat

“abed”
3nech o JIMCIIe moka Bc€, a IOMONMHUTEIBHO IOYUTATh MOXKHO BOT UTO:

Anvghpeo Axo, Pasu Cemu, Axcepgppu Yaovman, Monura Jlam
«Komnunamoper. Ilpunyunst, mexunonoeuu, uncmpymernmor> 2008.

DT0 BTOpOE U3IaHKE, IEPBOE BHILLIO e1E B 1988-M, HO € T€X MOp HUUYETO HE U3MeE-

Hwitock. Yutaitte Bc€, korma-HuOynb npurogutcs. A JIMCII s usyyan BOT 1Mo 3Toif
KHUTE:

C.C. Jlaspos, I.C.Cunazadse «Asmomamuueckas obpabomra dannvix. H3vik
aucn u eeo peasusayus», M.» Hayka», 1978

// Teopemuyeckoe paccyxoeHue

Ecnv nornageTb Ha Halwy 3agady HEMHOTO NOZ APYIMM YINOM, TO Mbl YBUAUM BNONHE
TVNWYHYI0 PaboTy ANA NPOrpaMmMncTa — NPOCTYIO UMW CIIOXHYIO, Kak Mbl Bbibepem. B ciy-
Yae NPOCTON 3aAaum Mbl KOAMPYEM Ceiuac HECTIOXKHbIV NPOrPaMMUPyeEMblii KanbKynaTop.

B cnyyae CNOXHOW — Mbl CO3AaéM KOMNMUNATOP C HeBeaoOMOro, HO BMeCTe C TeEM, HeCTOX-
HOrO, A3blKa.

// KoHey Teopemuyecko2o paccyxoeHus U pasoena moxe

Bpenoréneparop. Peanusauus

s moCTUKEeHMsI Halllel 1eJIM HEILIOXO ObLI0 6bI peasn30BaTh 3apaHee HECKOIBKO
MPOCTHIX, HO, B TO XK€ BpeMs, YHUBEPCATbHBIX (DYHKIIMA pabOTH cO cTpoKaMu. Takux,
KOTOpBIE HaM ITOHATOOSTCS HE TOIBKO KOHKPETHO IS 3TOM pa3paboTKu, HO U, CKOpee
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BCETO, MO3Xe. A TTOYEMY OHM HE HANMCAaHbI paHbIIe Pa3paboOTIMKAMM YBaXXaeMEIX,
BCEMUPHO M3BeCTHBIX (hUpM, Kak-To — Borland, Microsoft, TeeprTopd? He 3Har0, Ha-
BEpHOE, Y HUX 6bUTH GoJjiee IpyTHe BaXHble 3aHATUA. OYHKINI B I3BIKE BpoIe ObI U
MHOT0, HO WIH BCE HE T€, WM paboTaioT He Tak. [IpuxoauTcs BCE menaTh caMoMy, BOT
9TUMH CaMbIMU pykaMu. MuHuMabHbIN Hab0p PyHKIIMIT pa3MeIiéH B IPUIIOXEHHU -
SIX, BO3MOXHO, B TIpoIiecce pa3paboTKU KaKue-TO U3 HUX OKAXYTCS IMITHUMU. KHury
o TIULIY TI0 HAPOAHOMY YYKOTCKOMY IIPUHLIUITY — « 4mo euxcy, mo norw», TO €CTh IPO-
rpaMMBI S MUY MMapajUIeJIbHO ¢ HAITMCAHUEM TEKCTAa IVIaBhI IIPO 3Ty MPOTrpaMMy, o-
3TOMY BpEMSI OT BpEMEHU B MTOBECTBOBAHKMY 00pa3yIOTCS 3UT3ary U MeTIu.

ITocMoTpuTe Ha 3! PyHKIMU. [TogymaiiTe. Eciiu oHU MOKaXyTCs BaM TOJIE3HBI-
MM, TIOAyMaiiTe emeé pa3, BO3MOXHO, BaM IoHpaBuTcd. IToyemy dyHKIMS nmomcuéra
CJIOB B CTPOKE Pa3eIUTENISIMI CYUTAET TOJIBKO Mpobensl? [Touemy dyHKIMSA yeTpaHe-
HUSI TTOBTOPSIONTUXCS TTPOOEIIOB YCTpaHsAeT TONBKO npobens? Henb3s a1 06061uTs?
Ha, ceromHs 370 enié He HAmO. A 3aBTpa OyIeT Hamo, HO YXe MO3IHO.

Bosspamiaemcs x 3anave. 3amgada 3T0, HAIIOMUHAIO, HE TOJILKO U HE MPOCTO y4eo-
Hasi, HO IMULIETCS B OCHOBHOM Ui HALLETO Pa3BJICYEHMS. A 3TO 03HAYAET, YTO TpeOO-
BaHUA K Hel, e€ QYHKIIMOHANBHOCTH U TIOMEXOYCTONYMBOCTH 3aBEAOMO TTOHUXKEHEI,
PasymeeTcs, Kak POMCXOIUT CO BCEMU BPeMEHHBIMU MPOTPaMMaMHU, €CJIM TOJIBKO BEI
HayHETE UCITOIB30BaTh €€ Yalie TpEX pa3 B HEHeslo, Ballle OTHOUIEHHE K €€ HalgXHO-
CTH CTAHET HAMHOTO XECTYe.

O06paboTKa BXOXHOIO TEKCTa OYIET IIPOU3BOOUTHCS ITOCTPOYHO. 1S Halero ciry-
Yasi 3TO 03HAYAET, UTO €CJIM JieBast CKOOKA OTKPBIBAETCST HA BTOPOii CTPOKE, a COOTBET-
CTBYIONIad TpaBasi 3aKphIBAETCS HA CIEAYIOLIEH TPEThEeH CTPOKE, TO 3TO IUIOXast, He-
rogHas ckobka. Bce cKoOKY HOIXHBI 3aMBIKAThCS B IIPEAesiax OMHOM CTPOKH. Jla, MBI
yIpouaeM cebe XKU3Hb.

KoHTponb BXOMHBIX TaHHEBIX Y HAC OyAeT MUHUMAJIBHBIN. ['0BOPS TTO-PYCCKU — MU-
HUMaJIbHBIE TPEOOBaHUS K ITPOrpaMMe, 3TO YTOOBI OHA He BhImaBaa “Access Violation
Error” u ToMy nmomo6GHBIE BRI3BIBAIOLINE 37T0GHOCTD CoOOIIeHH. TeM He MeHee, Halo
03a00TUTBCA XOTS OBI TEM, UTO KaX10¥ OTKPBIBAIOIIEH CKOOKE COOTBETCTBYET 3aKPhI-
Balomas ckobka. byneM cuutaTb CyMMY OTKPHIBAIOIIHUX CKOOOK (TITIOC OMUH) U 3aKPhI-
BalolMX (MUHYC onuH). Eciiu B uTore cymMMa He paBHa HyJ0 — To yBhl. Ho 3Toro
MaJIO — BXOIHOM TeKCT “aaa )123( bbb” mpekpacHo Takyio npoBepKy npoiaér. ITosro-
MY, COCTOSTHUE «YBbI» JOJDKHO HEMEIUIEHHO HACTYITUTD U B CJTy4ae, eCJIU CyMMa CTaHO-
BUTCS OTPULIATENILHOM:

function ChecksStr ( stroka : string) : boolean;
var
parCount : integer;
i : integer;
begin

result:=true;
parCount:=0;
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for i:=1 to Length(stroka) do begin
if strokal[i] = ‘(' then parCount:=parCount + 1 else
if stroka[i] = ')’ then parCount:=parCount - 1;
if parCount < 0 then begin
result:=false;
Break;
end;
end;

if parCount <> 0 then result:=false;
end;

A Ternepb (GOPMyYIMPYEM aITOPUTM B LIEJIOM Ha TICEBIOS3BIKE:

MK 10 BCEM CTPOKAM
LMK 0O TEX IOP, IIOKA B CTPOKE ECTL JIEBAA CKOBKA
BHIOEJIMTH MNOICTPOKY C CAMEMV BHEWHMMU CKOBKAMA
OBPABOTATL IIOOCTPOKY U IIOJIYUUTL PE3VJIBTAT - A KAK???
3AMEHUTH BHIEJIEHHYIO HOACTPOKY OBPABOTAHHOM
KOHELl UMKJIA TI0 CKOBKE
KOHEL, IMKJIA TIO BCEM CTPOKAM

ITosicHeHUE 110 TTOBOMY TTOMCKA MOACTPOKK — MMEETCS B BUILY ITOMCK TMaphl CaMbIX
BHEIIHUX U3 BJIOXEHHBIX CKOOOK. T0 ecTh, mist cTpoku “aa (bb(cc)) dd” Mbl MOKHBI
TIOJIyYUTh B OTBET, B KAKOI UMEHHO (hOpME OTBET — YTOYHUM II03[HEE, YTO OTKPHIBa-
Iomiasi CKoOKa HaXOAMUTCS B TMO3ULIMHM 4, ¥ BCS JIEKCEMa UMeEeT LIMHY 8. D10 pasnen
MPOrpaMMbI JOCTATOYHO crieludUIeH U He YHUBEPCaIeH, IT03TOMY BKIIIOUATh €T0 B
Hallly MaJIEHbKYIO OHOIMOTEKY 00pabOTKH CTPOK HET CMBICIA. BKiltoyaeM €€ B OCHOB-
HO#1 TeKCT mporpaMMbl. OGpaTHTe COTYBCTBEHHOE BHMMAaHME Ha OTYASTHHBIE BOIIPO-
CUTEJIbHBIE 3HAKU — 51 IEMCTBUTENIbHO HE 3HAI0, a KakK?

3mech ObT MCXOOHBEINI TEeKCT QYyHKUMM C BOT TakKMM MHTepdencom:
function FindIntParStr( inS : string;

var posFr, len : integer) : string;
HO s ero npMbui IO NpMYMHAaM, KOTOPHE CTaHYT MNOHATHEMM Hajiee

3arto 51 ¢ caMOro Havajia HalyMCcal BeJIUKOJISTIHBIA M UCUEPIIHIBAIONINIA BCE TTOTEH-
LUaJIbHBIE Oymyiye IpodieMbl HA00p TeCTOB. TakK YTO BCE OLIMOKU BHISIBIIMCH IIPO-
CTO C ITOJIITMHKA, TI0CJIe HAaIIMCaHUSI OCHOBHOM IporpaMMbl KoHeuHo. Ha Besikuii city-
Yaif, YTO MbI JOJIKHBEI TpoTecTipoBaTh? Kakue ciydan? Bo-nepBrix, Koraa CKoOOK HET
BOOOI1IE, @ B CTPOKE WJIM OTHO CJIOBO, WX HECKOJIbKO. BO-BTODBIX, KOra CKOOKH €CTh,
HO HE BJIOXEHHBIE, KaK ONIHA Iapa, Tak 1 HecKosbko. CHayasna, pa3yMeercsl, pacCMo-
TpeTh IPMMUTHUBHBINM BapHaHT, KOTJa BHYTPH CKOOOK TOJIBKO OXHO CJIOBO WX BOOOIIE
HMYEIo HET, ITIOTOM CJIydyail, KOTIa repen U Mocje caMbIX BHEUTHUX CKOOOK €CTh €IlIE
4yT0-TO. M BapraHT C BjoXeHHbIMU cKoOKaMu. BoT Takoii Habop:
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abc

abc def

(a)

aaa () bbb

123 (a) 456

(ab) (cd) (ef)

(ab cd)

123 (ab cd)

(ab c def) (12 34)
((ab c def) (12 34))
(abcd (12 34))

M 310 MBI emi€ He o6panaeM BHUMAHUS Ha CIy4au JUNTHUX, U3OBITOYHBIX ITPo0Oe-
JIOB — TIOTOMY YTO MBI MX ITOTOM NpuOBEM. IlonpobyiiTe CBOM BapHaHT IPOrpaMMBHI,
HAa KaKOM 110 cYETY TecTe OH ciaomaetcs? [lepBas BepcHsi MOEi IIporpaMMBI CIIOMaJlach
Ha IOCJIEMHEM TECTE, U S 3TUM TOPXKYCh.

OrnHako, MBI YBIEKINCH MOAPOGHOCTIMU, U 3a6bUTH 0 IaBHOM. OTKynma BooOIiIe
BO3BMETCS y HAC TEKCT WISl MHTepripeTaunn? Bo3sMoxXHO U3 (aityia, BO3MOXHO €T0 Ha-
6epyT pyKaMu B KaKOM-HUOYIb I10J1e BBOJA, TPENOCTaBJIEHHOM OUOIMOTeKaMH SI3BIKA
NporpaMMHUpoBaHus. Bo3aMOXHO BOOOIIE M3 KOCMOCA TEJIEMaTHUECKUM CIOCOGOM.
DTO 3HAYUT, UTO 3[ECh U ceiuac MbI JOJKHEI IIOLYMAaTh O TECTOBOI MIpOrpaMMe, KOTO-
pas 6epét Ha ceOst 0613aHHOCTh 00ecIeunTh TpebyeMBIii TEKCT, ¥ 00 nHTepdeiice ro-
JIOBHOM IIPOLIEAYDPBI, PEATU3YIOILEH HAIll AJITOPUTM.

TecToBas nporpaMMa OyneT 6path qaHHbIe U3 (aitna. Yto mo rmaBHOro uHTEepdeii-
ca, TO JaHHbIE OyIyT MepenaBaThes yepe3 crucok cTpok (TStringList), MHe Tak 60JIb-
e HpaButcs. Hukakoro cy:xeHusi OOIIHOCTU IPY 3TOM HE IPOMCXOIUT — CITMCOK
CTPOK JIETKO Y HEIPUHYXAEHHO 3aMEHSIETCSI HA MAaCCUB WJIY Ha TO, YTO €IIE B COCTOSI-
HMY TIPUIYyMAaTh U3BPAILIEHHBIN YM:

var
inSL : TStringList;
fName : string;
begin
inSL:=TStringList.Create;

fName:='test-004.brd’;

if FileExists (fName) then begin
inSL.LoadFromFile (fName) ;
GenerateFrom( inSL);

end

else ShowMessage( fName + ‘' no hai’);

// COXpaHMTE KyOa-TO pe3yJIbTaT, BEOb OH HaM HYXeH?
// 3BOmece ME ero kynma-To Kak OB COXpaHSIEeM
inSL.Free;

end;
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ITpoBepky Ha npucyrTcTBUE (aiia s 100aBIII TOJIBKO II0CTIE HECKOJIbKHX OIUO0K B
HamucaHuu ero, daitna, uMeHu. Termepb y HAC yKe KOe-YTO €CTh U MBI B COCTOSTHUU
YaCTMYHO PEea30BaTh Halll ICEBIOKO.

var
in$S : string;
stroka : string;
posFr : integer;
len : integer;
i : integer;
begin

for i:=1 to inSL.Count do begin
inS:=inSL[i-1];
inS:=CompressSpaces (inS) ;
while (Pos(‘(',inS) <> 0) do begin
stroka:=FindParStr( inS, posFr, len);

OBPABOTATL MNOACTPOKY M MNOJIYUMUTH PE3YJIBTAT - A KAK???

Delete( inS, posFr, len);
Insert( stroka, inS, posFr):
end;
inSL[i-1] :=inS;
end;
end;

Panee Heynomsanytas ¢pyHkius CompressSpaces 3aHMMaeTCs KMEHHO TEM, O YEM
TOBOPUT €€ UMSI — CXXUMAET IOCIIeN0BATEIbHOCTD NMPOOENIOB IO TOJIBKO OMHOIO MPOo-
6ea. MoxHo 1 63 He€, HO rmociie 00pabOTKH €10 TEKCT BBIIJISIIUT HEMHOTO aKKypaT-
Hee. Tenepp ocTaiach IJiaBHas MEJIOYb — pealn30BaTh (DYHKIIMIO, HAXOMIIIYIO BHY-
TpH cebs1 CKOOKM, BHYTPH KOTOPBIX TOXE CKOOKM U TaK Jajiee, IO TeX MOp IIOoKa BHYTPH
CKOOOK COBCEM HeE OcTaHeTcs. B 3TOT MOMEHT Halla (hYHKIIMS BBIOUpaeT CIy4aiiHbIM
obpa3oM onHy u3 jiekceM. Eciiv BaM KaxeTcsl, YTO 3TO HOJO3PHUTEIBHO HAIIOMUHAET
PEKYpCHIO, TO BBl IIpaBbl. XOTsSI X HE XOUETCSI, HO OCHOBHAS 4acTh peajIM3alliy ajiro-
pUTMa HampaluuBaeTcsi ObITh peKypcuBHOI. [IpocMaTprBaeM CTPOKY, HAXOOUM CKOG-
KH. BBI3BIBaEM MPOLIENYPY C MApaMETPOM B BUIIE CTPOKHM, COAEPXKAIINM CaMbIE BHEILI-
HUE BJIOXEHHBIE CKOOKU. [Ipotieaypa IIpocMaTpuBaeT CTPOKY, ECIIH €CTh CKOOKHM, TO
BBI3BIBAET PEKYPCUBHO cama ce0s1, HO YXX€ ¢ IapaMeTpoM IepBOiil BCTPEYeHHOI TTo/I-
cTpoku co ckobkamu. Ecim ckoGoK HeT, TO Ipolieaypa BbIIIOJHIET CBOK OCHOBHYIO
330a4y — CJIy4aiiHbIM 00pa3oM BBIOMPAET OHO CJIOBO U3 HECKOJIBKUX, COAEPXKALIUXCS
B CKOOKaXx.

Bc€ otnnuHo, Bc€ noyxkHO paboTath! B uéM 3acama? 3acama B TOM, YTO T€ CJIOBA B
CTpPOKE, KOTOPbIE HAXOASTCSI CHAPYKM CaMbIX BHEIIIHMX CKODOOK MMEIOT OCOOBIi CcTa-
Tyc. OHM IPOCTO KOMUPYIOTCS, ITIOTOMY, YTO HaM, IIUCATEIIM OPEIOBOro TEKCTA, TaK
ynobHee. [103ToMy HMKaK He noy4yaeTcst 06paboTaTh epBOHAYaIbHYIO CTPOKY Ha 00-
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X OCHOBAHMSIX — €CJIM MBI IEPENaiiM €€ B HAllly PEKYPCUBHYIO MIPOLIENYpPY, TO U3
He€ cydaitHBIM 006pa3oM OyIeT U3BJICYCHO OJHO CJIOBO, @ HAM 3TOr0 HE Hafo. Bl 3Ha-
eTe JETKU CIIocob CIIpaBUTHCS C 3TOH mpobnemMoii? S 3Hat0 — HamucaTh MPOrpaMMy
6e3 pexypcun. OHa 6ymeT npocTas ¥ He3aTeiiuBad U cpasy 3apadoraeT. Ho g momén
Ha NPUHLIWI ¥ PEHII JOMYYUTh PEKYPCUBHBIN BapvaHT. A YTO €CU PacKpBIBATh
CKOOKU HaYWHAas HE CHapyXH, a U3HYTpU?

U edpye mue 2060pum cayxcanka

Moeii cocmunuypt, epenanka:

«A wmo, Kax 3mom cambili MANLYUK -

Cuirouex epagpa JIydosuko ?» © Cobaka Ha ceHe

ITosry4aeTcss HEMIOXO — U3BJIEKAEM CaMYI0 BHYTPEHHIOIO Iapy CKODOK, €CNU MX
HECKOJIbKO, HEBaXXHO KaKyl0 UMEHHO, HaM MOJOUIET iobas. OTOpacklBacM HapyxX-
HBIE CKOOKM — BCIIOMHUTE, BEIb BHYTPH 3TOH IMOACTPOKM IPYTrUX CKOOOK I10 OIpefie-
JIeHWIo HeT. BeIOMpaeM ofiHy JiekceMy (CI0BO) U3 HECKONBKUX Y BCTABJIAEM Ha MECTO
BBIKYIIEHHON TMONCTPoKy. Koroa MBI MOKOHYMM C CaMbIMHM BHELIHMMH CKOOKaMH,
HUKaKux npobjaeM He BO3SHMKHET, B OTJIMYME OT TpPEIBIAYIIEro BapHaHTa. TOYHEe,
mpofieMa ofjHa — a 3a4€M HaM Terepsb peKypcusi? BerioMuHaeTcs faBHUIA IEpCOHAX
aprucra ['ennamua Xazanosa. OH (TiepcoHax, He Xa3aHOB) BCIO XWU3Hb MEYTall 110-
TacTh B METPO, HO HMKAaK He TONYJaloch. MakCUMyM Kyla eMy yaajaoch BOUTH —
MYXCKOI TyaJIeT, IIOTOMY 4TO HaJl BXOIOM TOXE CBeTWIa OykBa «M»...BoT U s, BCio
KV3Hb MEYTAI0 HAIIUCATh PEKYPCHBHYIO IPOTPaMMy, U HE TaKyl0, YTO PEKypCHs IIPO-
CTO HyXXHa B 00pa30BaTe/IbHBIX IIEJIAX, a TAKYI0, YTO 06e3 PeKypCHU HUKaK He 000 -
tuch. Y onare obyioMm.

Harn o61mivii airopuT™ BHINISIIUT TENEPh TakK:

IOUKJ 110 BCEM CTPOKAM
OUKI 10 TEX IIOP, IIOKA B CTPOKE ECTL JIEBAA CKOBKA
BHIEJIUTE MOANCTPOKY C CAMHMM BHYTPEHHUMM CKOBKAMU
YIOAJIMTE B TIOJCTPOKE CKOEBKY U BHBPATH CJIOBO
SAMEHUTDL BRHJEJIEHHYIO [OICTPOKY CJIOBOM
KOHEILl LIIMKJIA IO CKOBKE
KOHEL UMKJIA 11O BCEM CTPOKAM

A BOT pYHKIIUS U3BJIEYSHUS CaMOU BHYTPEHHEH MOACTPOKM BHYTpH CKOOOK. He-
MHOTO KOPSIBO, HO 3aTO paboTaer.

function FindIntParStr( ins : string;
var posFr, len : integer) : string;
var
parCount,maxParCount : integer;
i : integer;

begin
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posFr:=0;
len:=0;
parCount:=0;
maxParCount:=0;

for i:=1 to Length(inS) do begin
if inS[i] = ‘(' then begin
parCount:=parCount + 1;
if parCount > maxParCount then begin
maxParCount:=parCount;
posFr:=i;
end;
end else
if inS[i] = ')’ then begin
parCount:=parCount - 1;
end;
end;

if posFr >=1 then begin
result:=Copy( inS, posFr, Length(inS));
result:=Copy( result, 1, Pos(')’,result) );
len:=Length (result);
end
else result:=inS§;
end;

TekcT OCHOBHOI IPOLECAYPHI ITOCJIE 3TOI0 KAKETCA 40 CMEHIHOI'O IIPOCTBIM:

var
ins : string;
i : integer;
begin
Randomize;

ShowSL (inSL, ,Ho Toro‘); // 3axKOMMEHTMPOBATHL IIOTOM

for i:=1 to inSL.Count do begin
inS:=inSL[i-1];

inS:=CompressSpaces (inS) ;

while (Pos(‘'(',inS) <> 0) do begin
if CheckStr( inS) then begin
ProcessParString( inS);
end
else begin
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inS:="ERROR !!! , + inS§;
end;
end;

// IOPABEOTKA HAIIMJIEHUKOM
// PostProcessing( inS); - pPacKOMMEHTHUPOBATEL IIOTOM

inSL[i-1]:=1inS;
end;

ShowSL (inSL, ,llocne Toro‘); // BaxKOMMEHTHMPOBATL MOTOM
end;

PostProcessing — Ta, emié He HammMcaHHas1, IPOLeAypa, HaBOMSIIass OKOHYATEIb-
HbIil 6JIeCK Ha TEKCT, MOJNYIeHHBIN B pe3ynbraTe. ShowSL — HesareitmiBas, HO
OUEHD IT0JIE3HAS MPOLEAYpa UL BbIBOJA CITMCKA CTPOK YEPE3 CTAHIAPTHHIN BBIBOJ,
COOOLIEHHUS.

BpeporeHepartop. flopa6oTka HanMNbHUKOM
M nnaHbl Ha 6yayuiee

OcTanock HEMHOTO — 3aMEHUTh MOMYEPKUBAHUS HA ITPOGETHI ¥ YIAIUTD HAII JIO-
TMYECKMI HOJB, TO ECTh 3HAK paBeHCTBA. Eciu B cirydyae ¢ MOTUEPKUBAHUSIMHU C YI00-
CTBOM MOXHO BOCIIOJNIb30BaThCs (yHKIMed u3 6ubmuoreku Delphi (SysUtils.
StringReplace), To 1 paBeHCTBa CUTYaALIMS YyTh CJIOXHEe — YIATUTDH HaJlO HE TOJIBKO
PABEHCTBO, HO U IIPOOEIBI BOKPYT HETO. A IMpo6eJTbl MOTYT OBITH He 003aTeJIbHO ¢ 00¢e-
MX CTOPOH HO ¥ TOJIBKO CJIEBA WJIY TOJIBKO cIipaBa (korma?). O6paTuTe BHUMaHUE Ha HE
COBCEM TPMBHAIBHEIN HHTEp(EIC IpeaocTaBIeHHON HaM cucTeMoi dyHKumm, Cmo-
KEeTe JIM BBl HAIKCATh e€ 110 MaMsITH, €CJT Bac pa3dymsit cpeay Houu? MHe Kaxercd,
eciu (hYHKIIUS HECIOXHASA, B TIpeesax IeCATH CTPOK, JIydlile HAMMUCATh € 1o ce6d ¢
TIpaBUWIBHHIM MHTEpdeticoM. DTo OyaeT GrICTpee, YeM 3ay4MBaTh BOJIIEOHOE CIOBO
[rfReplaceAll]. Ja s 3Ha10, 3T0O HE CJIOBO, a IIEJI0e MHOXECTBO.

B n060M ciiydae, TOJTHOCTbIO O00MTHCH Ka3€ HHBIMY WM HAIMMU CPEICTBAMU 3a-
MEHBI CUMBOJIOB He YIACTCSA U MPUAETCS ITOTOM BhI3BATh OMSATh-TAKU HAMU COUUHEH-
Hy1o dpynkiuio CompressSpaces. BoT pe3ysibTaT, BCTaBbTe BBI30B YHKIIUM Ty, Kyaa
Hamo.

function PostProcessing( wvar stroka : string) : string;

begin
stroka:=StringReplace( stroka, ' ', ' ', [rfReplaceAll]);
stroka:=StringReplace( stroka, ‘=’, ' ', [rfReplaceAll]);
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stroka:=CompressSpaces ( stroka):
end;

ITockonbKy npoueaypa ShowSL [uist TpaHCASIIUKM U paboThI TPEOYET B CEKIIMU USeS
yKa3aTb Momyib Dialogs, He BK/II0Yalo 3Ty NpOIEAypy B CBOIO MUKPOGUOIMOTEKY, a
1puBoOXy e€ 3mecb. O6paTTe BHMMaHUE, YTO BTOPOM MapaMeTp, 5TO IapaMmeTp II0
ymosyaumio (default parameter).

procedure ShowSL( SL : TStringList;
caption : string = '');
var
stroka : string;
i : integer;
begin

stroka:=caption + #13#10;

for i:=1 to SL.Count do begin
stroka:=stroka + SL[i-1];
end;

ShowMessage (stroka) ;
end;

B xauecTBe 3aK/IIOYMTENIPHOIO LITPHIXA, IS HPUIAHUS YBEPEHHOCTH, HEIUIOXO
ObpUT0 OB TIPOBEPUTH IIPOrpaMMy Ha BCEX IPEACTABIECHHBIX B NPEObIMYIIEM TEKCTE
npumepax. Bel nposepuwiu? Her? A Benb 3To maxe He Balia MporpaMma, BaM e€ He
KaJIKO. A MHE XaJIKo, HO s IpoBepusI — IIporpaMma pabortaer. HaBepHoe, cirydaiiHo.

Hammcas mporpaMmy, o0y, Wi MOOY/b, 1000, 00sg3aTeIbHO HoayMaiTe —
KaK MOXHO pacHUIMPUTh €70 BO3MOXHOCTH. it yero? IIpnumH NOCTYIIMTE TAK MHOXE-
ctBO. OT Bac MOTYT OTIPOCUTH WM IIOTPEOOBATh PEAJIM30BaTh HOBYIO BO3MOXHOCTD 1
Oyner syyilie, eClii 9Ta BO3MOXHOCTD yXe peain3oBaHa. Eci Bbl MOMBITACTECH pac-
IMPUTh GYHKIMOHATBHOCTD, TO, IIOYTH HABEPHSIKA, KAKOE-TO MECTO IIPOrpaMMBbI He
BBIACPXKUT U JIOTIHET.

Ceityac y Hac Bce BapMaHThI BEIOOPA JIEKCEMbI MMEIOT OMMHAKOBBIN LIAHC PeaIn30-
BaTbCs. MOXHO 1aTh MM Pa3HYIO BEPOATHOCTD, XOTS CTOMT Jin? MOXKHO BBECTH Iepe-
MEHHBIE, 3aa101l1e HACTPOIKY Ha TEMY TEKCTa — IIUIIEeM JIM MBI cefiuac o MOJIUTHKE,
MeTadu3MKe Wi 0 KUTaUCKOM 3pOoTUKe B TpakToBKe Bau I'ymuka. Y BooOGlie, y MEHS
MHOTO ¥ APYTYX UHTEPECHBIX UIEH.
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WUckaTennb TaitHoro cmbicna. O6cyxaeHune

DT0 Xopomiasg, rogHas, becrone3Has rnporpamma. nute B I'yrib ¥ NOTYIIUTE 110
cnoBaM “Bible Code”.

ITouemy s He mpeiaral MOKMCKATh pyccKue cioBa «bubneiickuit xon»? [TotoMy
YTO TepBas X€ CChUIKA OYIET Ha PYCCKYI0 BUKWIEANIO, B KOTOPBIHA Bbl HAHIETe BOT
TaKylo axuHEIo:

Bubneiickuii kod (usp.7iha  0203) , makce uzgecmmuiii, kak ko0 Topvi — nocaedosa-
menbHoCcmb 6YK8, AK06bL cywecmeyrowas ¢ mexcme bubauu, komopas npu dexooupoganuu
noKa3bieaem npedsuderUs U npopo4ecmasa.

Bri yto-T0 noHsutn? TTOHATE MOXHO OIHO — B TeKcTe bubmnu ecTh Kakoit-To ce-
KPETHBIA KOJI, ¥ 3TOT CEKPETHBINA KOJI COXEPKUT MHOTO CEKPETHOTO ¥ OUEHBb UHTEPEC-
Horo. AHrnuiickas Bukureus B 3TOM OTHOIIIEHUM 3HAUUTENIHHO Oosiee WHHOPMAaTUB-
Ha ¥ BpasyMuTesibHa. To ecTh B pyccKoit Bukumenuu npuMepHo TpU OECCMBICIEHHBIX
CTPOKM, a B AHIIMIACKON HECKOJIBKO OCMBICJIEHHBIX CTpaHUI. Tak e HEIUIOXO 3ardis-
HyTb ciona http://skepdic.com/bibcode.html.

Tenepr monpoGHee, ¢ LIUTATAMU U TIPUMEpPaMH U MPELIOXECHUEM KYITUTh KHUTY.
Bor pexnama. KcTaTu, 1 HelOpOro, ¥ HEMOCPEACTBEHHO OT aBTOPOB, OT OUOIEiCKUX
MEPBOOTIIOB, B CMBICJIE;

Bible Codes 2000

Based on the algorithms developed by pioneering code researcher Yoav Rosenberg
(of WRR), this Israeli software gives you the ability to search for codes confidently
throughout the Tanakh. Bible Codes 2000 generates reports on finds that include skips,
books, chapters, verses and letter locations, as well as letter numbers. Includes Hebrew
font. Creates matrices. Dictionary, concordance, name databases, more. Basic system
requirements. Runs on PCs with Windows 95, through Vista and Windows 7. $49.95 plus
$10 priority shipping direct from Israel.

DTO TOJBKO OIWH 3K3eMIULIP, TAKUX IIPOrpaMM MODpE.

Tenepp MOCMOTPUM Ha IpHUMeEpPe, IPUMED, KaxXeTcs, U3 aMepuKaHCKoi Bukure-
. Yto MeI 3mech nMeeM? A UMeeM MBI TeKCT brubiuu, Ha aHTJIMICKOM, ECTECTBEH-
HO, 23bIKe. TEeKCT pacioioXeH 10 TOPU30HTAIH. B Kaxoii ciemyromnieil CTpoKe TEKCT
CHBUTAETCS HA YETRIpE CUMBOJIAa HaJieBO. [Tpu 3TOM 4eThIpe CUMBOJIA CJIEBA UCYE3AIOT,
a 4eThIpe CIIpaBa MOSABJIAIOTCS. 10 BepTUKaIK MBI TIBITaEMCS YBUIETh KaKUE-TO CIIOBA,
KOTOpBIX B TekcTe bubnuu HeT. To, 94T0 MBI YBHAEH, BBIIEIEHO IMOJTYXKUPHBIM MIpUQ-
TOM. YBumenu Mul asa ciosa. Roswell — mepesyinka B CIIIA, roe moTeprienia KaTacTpo-
¢y neraronasg Tapeyika ¢ IyHbIpYaTHIMKM 4ejIOBeUKAMU U3 NPYroil rajakTuku. DTo
6bu10 B 1947-M romy. UFO — 1o XXe camoe, uto mmo-pycckm HJIO (Heono3HaHHBIH Je-
Tarowuii oovexT). O6pature BHUMaHue, 4yTo UFO MBI HAX0OUM HE MPOCTO IO BEPTU-
KaJiy, a 110 BEPTUKAIY Yepe3 IBa CUMBOJIA. MHe KaXeTcsi, 4YTO 5TO HEYECTHO, MBI TaK
HCKaThb He OynIeM.
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A ceityac e1l€ pa3, HO IPYTUMHU CJIOBaMH.

B 4éM COCTOUT TIpOLIEAypa ¢ TEXHHUYECKOU, M Jaxe (PU3MUecKoi, TOUKM 3peHUsi?
Crncok (He B BUIE KHUIM, a B BUIE JJIMHHOTO pynoHa) bubmuu, Berxoro 3asera,
Topwi, wiu Kanurana Kapna Mapkca, HaMaThIBAaeTCsl Ha iepeBsIHHbIN wtuHAp. Ha-
MaTBIBaeTCSl aKKypaTHO, U TaK, YTOOBI OYKBBEI B CTPOKAX OKa3bIBaJIUCh CTPOTO BEPTH-
KalbHO APYT HAM APYTOM. 3aTeM MBI MILIEM IO BEPTUKAIM MHTEpECYIoLIee Hac CIIOBO,
HarnpuMmep, «Bacs». Otkyna B bubnuu Bacs? B bubsiuu et Bacu, U naxe B Kanurane
HeT Bacu, X0Ts s Mory u ontubatbest. Ho Tex C10B, 4TO MBI UIIIEM T10 BEPTUKAIH, U Ha-
XOIUM, B UCXOIHOM TEKCTE U HET. DTU CJIOBA UCKYCCTBEHHBIM U CIIy4aitHbIM 06pa3oM
COCTaBWIUCH U3 OyKB CJIOB, MPUHAIIEXKAILMX K PA3HBIM CTPOKAM UCXOMHOTO TEKCTA.

3amaya yrpoiaeTcs (TOMBKO AJIst EBPEEB) TEM, YTO B IPEBHEEBPEHCKOM (HE IIyTaTh
C HBIHEITHUM MUBPUTOM) OOJBIIMX U MaJIEeHbKHX OyKB He 6bU10. []a ¥ ITaCHBIX He GbLIO.
IToaTOMY MCKATh CKPBITBII CMBICI OBLJIO TOPa3zio Jerye.

IToka s1 Bc€ 3TO mucai, B HOBOCTAX 0OHAPYKUJIOCh BOT TaKoe, 0OpaTUTE BHUMAaHKE
Ha LEHY:

IIpesudenm CIIA Bapax Obama ckpvieaem om amepurkanyes 6ubneiickoe npopoye-
cmeo, coanacto komopomy Poccus nanadem na CIIA 6 sneape 2017 200a, cuumaem 6vi6-
wuii kanoudam 6 npesudenmst om Pecnybaurancioii napmuu Tepman Keiin

B coobuwenuu ymounaemcs, umo Poccus ucnonsayem npomue CIIA snexmpomaenum-
Hyro Gomby. O0nako amepurkaHybl cMOZym chacmuch, ecau Kynam 3a 49 dosnapos npo-
epammy «llepexcums KoHey pemen».

Termneps nocrapaloch IPONEMOHCTPUPOBATL Ha IpuMepe. IIporpaMMy MBI elI€ He
Hanucau, I03ToMY IIpUAeTCs paboTaTh rosioBoii. Kakoii TeKCT B3sITh 11 OIBITOB? [a
Kakast pasHuial Ho, pazymeercsi. TEKCT TOJDKEH OBITH OpUTMHAJIBHBIM, TO €CTh Helle-
PEBOIHBIM. X0 MO€H MBICTM OUEBHIEH — MBI JIOJDKHBI TIOCTHYDb OE3IHBI Y TIIyOUHHL,
Tasiuecs B MOACO3HAHUH aBTOPA, a He KAKO-TO XAJTKOT0 M HUYTOXHOTIO MePeBOIIM-
Ka.

Bbepém BMecto Bubnuu poman B ctuxax «EBrenuit OHernH». TpeHUpoOBaThCs OyneM
Ha HEM. OH UIMHHBINA ¥ pa3HOOOpa3HBIMN.
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Uckatenb TanHoro cmbicna. NMocraHoBKa 3agauv

3anava Ha1ra Takas — TeCT pacrnojiaracrcd B IIPAMOYTOJIBHYIO MaTpuily, TO €CTh BOT
TaK:
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