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Y10 Takoe nporpaMMHUpPOBAHUE

Kto xouder crath mporpaMMuUCTOM, MOKET HA4YaThb C 3TOM KHHTH.
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BBepneHue

Jloporue uutatenu. Bbl nepkuTe B pyKax KHHIY, B KOTOPOW OTpPaX€H MHOTOJIETHHU
OIBIT ITOATOTOBKH CIIEMAIACTOB. L{ensiMy TaHHON KHUTH SIBIIAETCS:
1) 3amHTEpecoBaTh UUTATEINS IPOrPAMMHUPOBAHUEM;
2) mokazaTb IO BO3MOXKHOCTH  CaMyk KOPOTKYH0  JOpOry K  OCBOCHHIO
podeccroHaIbHOTO IPOrpaMMHUPOBAHUS.

Ms1 nocrapaiich KpaTKO M JOCTYIIHO M3JIO)KUTh OCHOBBI TEOPHH, J1aB HE TOJIBKO CaMH
3HAHMS, HO U MOKa3aB MECTO KaKJIOM KpYyHUIbl 3HAHUI B 00ILIEH KapTUHE MUpPA, U 3aKPEIUTh
9TH 3HaHUA MMPAKTUYECKUMH NpUMepamMu, OJU3KUMH K 3aja4aM, KOTOpbIe MPUXOAUTCS peliaTh
IIPOTPaMMHUCTAM.

Jis Toro, uytoObl HE MOBTOPATHCSA, B HEKOTOPbIX BOIPOCAaX Mbl OTCHUIAEM K
COOTBETCTBYIOIIUM YacTAM CooOIIeHHs O S3bIKE, BIOKEHHOTO B HUCIIOJIb3YEMYIO HAMU CUCTEMY
nporpamMmmupoBanus. HoBuukam cpa3y Bech TeKCT 3Toro CooOIieHns YuTaTh OYeHb TPYAHO, HO
oTzenbHbIe YacTu 3Toro CooOILIeHUs YNTAIOTCS TOBOJIBHO JIETKO, TAKUM 00pa3oM, MaJ€HbKUMU
[1araMy Bbl CMOYKETE HayYUThCSI CAMOCTOSITENIbHO paboTaTh C TOKyMEHTalUeH.

Mpl HazeeMcs, YTO MPOIAS KypC 3aHSITUM C ATOW KHUTOM, OCTajJbHble HEOOXOIHMMBbIE
3HAHMSI YUTATEIb CMOXET HAaydyuThCs caMm J00bIBaTh U3 IHTepHeTa, NOKyMEHTauuu K
IIpOrpaMMaM M IPYrux HCTOYHUKOB.

MpI He MIpeTeHAyeM Ha TO, YTO BCE HAITMCAHHOE B KHUTE SIBJISIETCS MTPHIyMaHHBIM HaMH,
Kak BeIpaxkaics Mcaak HpIOTOH, MBI CTOMM Ha IUIEYaX THTAHTOB, MOXKET OBITh, TIOATOMY HaM
BUJIHO YyTh OOJIBIIIE.

lloyeMy HanucaHa ama KHuU2a

[Ipu nmoAroToBKE CrEUMAIMCTOB aBTOPY HYXKHA Obla OJHA JOCTATOYHO IMPOCTasi, U B TO
e BpeMsl JOBOJAIIAs 10 MPOo(ecCHOHATIbHOTO YPOBHSI KHHUra, Ha4aB C KOTOPOH YUEHUK MOXKET
CTaTh NMPUHOCSIIKUM HPHUOBUIL COTPYIHUKOM U JAJbIIE CaMOCTOSITEIbHO pa30MpaThCsi B MOpE
YK€ HallMCaHHBIX KHUT U TOCOOUH 110 IpOTrpaMMHUPOBAHUIO.

Kuura nmnwumercss OJHOBPEMEHHO €  INPOBEACHHMEM  TOJUYHBIX  KYpCOB IO
MIPOrpaMMUPOBAHUIO, [TO3TOMY MaTepual KHUTU MPOBEPSAETCS Ha YCBOSEMOCTh BCE HOBBIMU M
HOBBIMH YUCHUKAMH.

JIOTIOJTHUTENBHO K 3TOM KHHWI€ MBI IIpelaraeéM IpakTudeckuid Kype. Ha mpakruaeckom
Kypc€ YYEHHMKH BBIIOJIHAIOT HACTOSILYIO PaOOTy — COBMECTHO JI€IAal0T aHAJIOTH CYILECTBYIOUINX
MONYJISIPHBIX ~KOMIIBIOTEPHBIX MporpamMMm. VY KaXIOro Yy4YeHHMKa 3aJlaHue [OJIy4aeTcs
WHAUBHIyaNbHEIM. Korja ciaenaHHble yYEeHHMKaMH MPOTpaMMBl MOXKHO OYIeT MpaKTHYeCKH
MPUMEHSTh, Mbl 3T MPOrpPaMMbl CAEIaeM JOCTYNHbIMU OecruiaTHO 1o MHTepHETy BMecTte ¢
HCXOJHBIMU KOJIAaMU U YKa3aHHUEM, KTO KaKoil KyCOK MporpamMMmbl Hanucai. J{jis TeX, KTo yuduTcs
Ha HalIUX Kypcax, 3T0 OyJeT jydiied pekjaMoil M JydIIUM JAOKYMEHTOM, MOJTBEPKIAOIINM
kBa(ukanuo U paboTOoCocOOHOCTh — Hacrosiiee moprgoauo. B TeyeHue nBeHaauatu
MECSLEB MMPAKTUYECKOI0 00YUYEHHUSI MOKHO CTaTh XOPOLIUM IPOTPaMMHUCTOM.

Jnst Tex, KTO XOYeT YYUThCS Ha KypcaX, CYIIECTBYIOT CKuAKH. KTO BbIMTpaer
CHenuaabHbI TpeHaXXep — KoMIbloTepHyto urpy «Camep», ypoBeHb «lIpodeccuonany, 6e3
ydeTa BpeMeHH, ckunka coctaBut 50%. Kto Bearpaer sty urpy, ypoens «lIpodeccuonany, 3a
MeHee, ueM 180 cekyHa, MOXKET yuuThesl OeCIIaTHO.
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Ymo makoe npoz2pammupoeaHue

Kak cka3zam oIMH yMHBIM YEIOBEK, IPOrPAMMHPOBAHHE — A3TO YMEHHE pPa3JeiHTh
CJIOKHYIO pab0OTy Ha MHOYKECTBO ITPOCTHIX PaboT, YTOOBI €€ MOT BBIIIOJIHUTH JIF000M 1ypak. Poib
Jypaka BBITIOJIHSIET KOMIBIOTEP. Y KOMIbIoTEepa HET pasyma. M Hukoraa He Oyaer. DTo mpeaMer
BEPEL.

3ayem Hy)XXHO npo2pamMmMupoeamb

OTO CBA3aHO C 3aMEHOM TpyAa 4YejIoBeKa Ha TPyA MallMHbL. YenoBeKy HaJ0 J1aBaTh
3apIuiaTy, 4eJ0BEK MOKET OMIMOAThCs, JEHUTHCS, MPOTECTOBATh, 3a00J1€Th, yMepeTb. MaiinHe
HY)KHa 3JIEKTPO3HEPTHUsl, MHOTJA HAJ0 3aMEHSTb HEKOTOpbIE JeTalld, MHOI/Ia 3aMEHSATH BCIO
MamuHy. MHorue oummOKH, KOTOpbIE MallliHA MOXKET JOIMYCTUTh, YEJIIOBEK 3HAET 3apaHee U
[I03TOMY UX MOXHO M30eXaTh WM YMEHBUINTh UX BiusgHUE. Korja Tpya MalimHbl CTaHOBUTCS
JellIeBlie WM HaJeKHee Tpyda dYesloBeKa, WM Tulenb MAaIlMHbl MOXET 3aMEHHUTh TUOelb
YeJI0BEKa, CTAHOBUTCS BHITOJHEH 3aMEHUTDH YEJI0BEKa MAlIMHOM, U 3/IeCh BCErJa HYKEH JIPYyroi
yenosek — [Iporpammuct.

Co BpemeHeEM YCIIOBMSI M NPUOPUTETHl MEHsAIOTCA. PaHbllie, Korja KOMIBIOTEPHI U UX
BpeMsi ObUIM OYE€Hb JOPOTMMHM, JIOAM CTPEMIINCh SKOHOMMTH BpeMs MallWH, [eNaTh
IporpaMMbl ObICTpel, HCKIItouasi HEeHy)XHble aercTBHs. Ceilluac KOMIIbIOTEPHl OYEHb JCIIEBbI,
TPY[ YEJIOBEKa CTal LIEHUTbCA OOJIblLIE, MOITOMY CTaparoTcsi paldoTy JenaTh Tak, YTOObI
COKOHOMHUTH BpEMs Ye€JIOBEKa — IPOrpaMMHUCTa, MHOTJa B YIIEPO CKOPOCTU HCIOJIHEHUS
IIPOrpaMMbl Ha KOMITbIOTEpE.

WNuorpa HekoTopble NPEIIPUHUMATENM 3allyCKalOT B pPEKJIaM€ MBICIb O TOM, YTO
[POrpaMMUPOBAHUE YK€ HE HYXKHO. Tak IHOoCTynaaud B CBOE€ BpeMs HIpPOJaBIbl MPOrpaMm
Windows(tm) 3.1, Clipper (tm), Matlab (tm) u BmoiHe B3pocCible JIOAM HAYMHAIHM BE3C
MOBTOPSATH 3TY MbIC/Ib. HO MOTHOCTHIO HEOOXOIMMOCTH B IPOrPAMMHUPOBAHUM HHU OJIHA CUCTEMa
HE W3KWIA, OHM IHPOCTO 3aMEHSUIM HEKOTOpbIE OIEpallud, BbBIMOJHAEMbIE YEJIOBEKOM-
MIPOrpaMMUCTOM Ha paboTy KoMmbioTepa. I Toro, 4ro0bl MIPOrpaMMHUPOBaTh, HY>)KEH pa3yM, U
HUKAKO€ M3Jeliue WM IporpaMma pazyma He 3aMeHAT. UeM Oouibllie TeXHHKAa BXOJUT B HAIIy
XKHU3Hb, TeM OoJIbllIe MPOTrPaMMMCTOB HYKHO JUIsl OOlIecTBa, MO3TOMY MosiydaeMble Bamu,
JOpOroil yuTaTesnp, Npu padoTe C ITOW KHUIOW 3HAHUS, YMEHMsI, HaBBIKU HE IMPOMAaIyT, [OKa
cyuiecTByeT M pas3BuBaercss YenoseuecTBo. HauaB ¢ ponum mporpammucTa, co BpeMeHeM Bbl
MOJXKET€ CTaThb PYKOBOJHUTENEM WIH IPEIIpPUHUMATENEM, B KpailHEM clly4ae — IOCTaHOBIIUKOM
3aJ1a4 JUIsl MOJIOJIBIX TPOTPaMMUCTOB.

Jns npennpurumareneil. [IporpaMMupoBaHne — 3TO TakOW BHJ JAEATEIBHOCTH, TE
OOJIBIIYIO JIOJIIO M3JEPHKEK MPOU3BOACTBA COCTABISET TOJIBKO 3apIlIaThl COTPYIHUKOB, HAMHOIO
MEHBUIYI0 J0JI0 — o0OopynoBaHue (OOBIYHBIE KOMIBIOTEPHl + CE€Th) W JUTEparypa. ITO
MO3BOJISIET CO3/1aBaTh MIPOAYKLMIO HA S3KCHOPT JUIsl KPYIMHOIO MEXIYHApOJHOIO pbiHKa. B
ciabpix W OeAHBIX TOCyIapcTBaxX IMPOrpaMMHpPOBAaHUE I[IO3BOJISIET C OJHOM CTOPOHBI,
WCIIOJIb30BaTh JICHIEBYI0 PAab0UYyl0 CHILY, C JIPYyrod CTOPOHBI, Y()PPEKTUBHO YKIOHATHCS OT
BPEJAHOTIO BO3JEHCTBHUS KOPPYMIHMH, TaK KaK MaTepHabHOTO SKCIOPTHPYEMOIO TOBapa HeET.
OpHM U3 caMbIX KPYITHBIX COCTOSIHUN HAXKUTHI Ha MTPOJIaXKe MPOIYKIIUH IPOrpaMMHUPOBAHUSI.

Kak Ha amom Oesnamb OeHb2U

Uro Takoe mnpodeccHOHaIbHOE MporpaMMHpoBaHue? OTO  3HAUUT:  IMyTEM
MIPOrpaMMUPOBAHUS YeJIOBEK HAaXOAMT i ceds cBoi xi1ed HacymiHblid. [loaTomy 31ech Takke
3aTparuBarOTCsl BOIPOCHI, KacarollMecs SKOHOMHUKH MporpaMMHpoBaHus. BoT Heckosbko
BApUAHTOB JOOBIBaHUS JIEHET Yepe3 NporpaMMHUpPOBaHHE:

CneumanbHO nns npoekra MHpopmarmka XXI 3
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1) 3aHATh MECTO YIIEANIEro MPOTPAMMHUCTA B KAKOU-TMOO PUpME U TIPOJTOKUTH
JenaTh €ro MporpaMMy WM HMHBIM 00pa3oM YCTPOUTBCS Ha paboTy
IIPOrpaMMHUCTOM 3a 3apIliaTy;

2) OKa3bIBaTh YCIYTH I10 MEPEBOJIY YacTU pabOThl Kakux — 100 pupM (KpymHbIX
€IMHUYHBIX KIMEHTOB) C ILJIeY JII0JIeH Ha MJIeUn KOMIIbIOTEPOB;

3) c/IenaTh CBOIO IPOrpamMMy M MPOAaBaTh €€ (MacCOBbI€ KIUEHTHI);

4) cAenaTh CBOIO MporpaMMy M JaBaThb €€ BCEM OECIUTaTHO, pPa3MECTHB B
[porpaMMe pekiamy (IeHbI'M OpaTh ¢ peKiIaMbl);

5) c/ienaTh CBOIO IIPOrpaMMy, HO HUKOMY €€ He JlaBaTh, OKa3bIBaTh Ha €€ OCHOBE
YCIIYTH JUIsl ETUHUYHBIX KIIMEHTOB JINYHO;

6) c/enaTh CBOIO IIPOrpaMMy, HO HUKOMY €€ He JlaBaTh, OKa3bIBaTh Ha €€ OCHOBE
YCIIYTH JUIsl MACCOBBIX KJIMEHTOB yepe3 MHTepHer;

7) JIeNIaTh MPOTrPAMMBbI, YIIPABIISAIOMINE pa00TON KaKUX-THOO YCTPOUCTB.

Mosxer ObiTh, cO BpemeHeM Bpl Haiizere cBou cHocoObl JOOBIBaHHS JEHEr 4Yepes
nporpaMmupoBanue. [IporpaMMucToB Bcerja He XBaTaeT, MOSTOMY JUIsl TpakJaH claObIX U
OCIHBIX TOCYJApCTB 9TO XOPOIIWW IIAHC HAWTHU paboTy WM OW3HEC B CHJIBHBIX U OOTaThIX
rocyAapcTBax.

Kakyro ewie nonb3y dacm ymeHue npozpaMmmupogams

Ecnu dyenoBexk HayuuTcsi moBeneBaTh O€3yMHBIMH MallMHAMU, TO €My Jierde Oyner
HAay4YUThCS IOBEJEBAaTh pa3yMHbIMU JIOAbMH. M3 NIpOrpaMMHUCTOB MOIY4arOTCSl XOPOIIHE
PYKOBOJUTENN — MeHemkKepbl, oduiepsl. KoHeuHo, ymMeHue mporpaMMHUpOBaTh HE 3aMEHSET
co00il yMeHHE PYKOBOAWUTH JIOABMH, HO 3TO IO3BOJISIET ObICTpee HAYYUTHCS PYKOBOJUTH
JOJIbMH. A PYKOBOAMTEIICH OOIIECTBO LICHHUT.

JUis u3ydeHHs HCKycCTBa YIPABJICHUS JIOAbMH MOXET€ O3HAKOMUTBHCS C KHHUIOM
Myxuna «HAVYKA VIIPABJIATH JIIOAbBMU: W3noxenue sl Kakaoro», CBOOOIHO
JNOCTYMHOM B HMHTepHeTe, HO TOJIBKO B TOW YacTH, TIJI€ OH OIKCHIBAET YIPABICHUE
npeanpustieM. [lo MHEHWI0O  aBTOPUTETHBIX  JIIOJCH,  yINpaBlI€HHUE  MPEANPHUATHEM
(3KOHOMHUYECKasi HayKa) U YIpaBlieHHE OOIECTBOM B I€JIOM (SKOHOMMYECKAasi CUCTEMa) — 3TO
pa3Hble T€MbI, CMENIMBaTh UX, MOJ00HO A. Cmuty u Pukkapno, ommnbOouHO. DKOHOMUYECKAs
Hayka (ympaBlICHHE TPEANPUATHEM, CO3JaHUE MaTepUalbHBIX OJar) eaWHa Ui BCeX
MOJIMTHYECKUX CHCTEM. A IKOHOMHUYECKas cuctema (pacmpeneneHue Ojar B OOIIECTBE) — 3TO
y)K€ TMOJUTHKAa M wujeosiorud. Takue oOmMOKM NPUBOIAT K KpHU3UCaM KamuTalausMma M
MPOJIETAPCKUM PEBOJIIOLIUSM.

Kakue ponu uepaem yenoeek e pabome ¢ MawuHoU

1. Omnepatrop — 3TO YEIOBEK, KOTOPBIM TOJIBKO HAaXMMAE€T HAa KHOMKH TOTOBOU
nmporpaMMsbl. Takux Jifoe 04eHb MHOTO, TIO3TOMY IIpOrpaMMa JIeNIaeTCsl TaK, YTOOBI
ATUM JIOJsIM OBLIO OYEHb YAOOHO HCIOJIB30BaTh mporpammy. PabGorta omeparopa
camas JIeTKas W caMmasi HU3KooIutaunBaemasi. MIHOT1a omepaTtopsl BBHITIOIHSAIOT CBOIO
paboTy He 3a JEHbIM, a 3a Jpyroe BO3HArpakJeHUe, HampuMmep, IHOUTETU
KOMIBIOTEPHBIX UTP.

2. CucTeMHBI aIMUHUCTPATOP — 3TO YEJIOBEK, KOTOPHIH yCTaHABIMBAET, HACTPAUBAET
WU TIOJHUMAET «YIMaBIIyIO» mporpammy. Takux Jrojied HAMHOTO MEHBIIE, YeM
ONEepaTOpOB, OITOMY YaCTO UX PabOTYy HE OUYEHb CUJIILHO YIPOILIAIOT, KOr/a AEJIatoT
nporpammy. [loaToMy cCHCTEMHOMY aJIMHUHHCTPATOPy HAJI0 3HATh MHOTO pPa3HBIX
CKYYHBIX J€Talied MCIOJIb30BaHMs MporpaMMbl. CUCTEMHBIMU aAMUHHUCTpPATOpaMu
YaCTO CTAHOBSTCS JIFOAM, Y KOTOPBIX HE MOJy4aeTCs MporpaMMHUpoBaTh. OT 3TOro y
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HUX BbIpa0aThIBACTCS] KOMILUIEKC HEMOJHOLIEHHOCTH, KOTOPBIM OHHM YAOBJIETBOPSIOT
CBOEH1 BJIACTBIO HAJ ONIEPATOPAMH.

[IporpaMMHCT — 3TO YENOBEK, KOTOPBIN JIETAET IPOrPAMMY.

[TocTaHOBIIMK 3a/1a4 — 3TO YEJIOBEK, XOPOILIO 3HAIOUIUI /€70, KOTOPOE BBIMOJIHSIOT
JIOAM U KOTOPO€ JOJDKHBI BBIMOJNHATH MamMHbl. OH J0KEH OOBSICHUTH
MPOrPaMMHUCTY 3TO J€JI0. XOPOIIMMHU MOCTAHOBIIMKAMHU 337a4 CTAHOBSTCS CTapble
MIPOrPAMMHUCTBI, KOTOPBIM YyXK€ TPYAHO IE€PEYyYUThCS HA HOBBIE HMHCTPYMEHTBI
[pPOrpaMMUPOBAHMS, M KOTOpble HE HaOpaliuch CMEJIOCTH, YTOOBl CTaTh
MpeapUHUMATEISIMU.

TecTep — 3T0 UenOBEK, KOTOPBIN UCHOJb3YET HEAOEIIAHHYIO IPOrPaMMy U CTapaeTcs
3a JIEHBI'W WA APYroe BO3HATrPaKJICHWE HAWTH B HEW OMMOKH. becriaTHO TOTOBBI
ObITh TECTEpaMM CaMble HETEpIENNUBbIE OINEPAaTOPbI/KIUEHTHl — IOKYIaTean
MIPOrPaMM.

Konep — 310 uenoBek, KOTOPBIM NEPEBOIUT MPOTrPaMMy C OJHOIO SA3bIKAa Ha APYIoil.
Co BpemeHemM paboOTy KOIEpPOB  3aMEHSIOT  MPOTPAMMBI,  Ha3bIBaCMbIC
KOMITWJISITOPaMH.

KnueHT — 310 yenoBek, NpUHUMAIOUIUH pelIeHre 0 MOKYIKE MPOrpaMMbl WIIH YCIYyTH
Ha €€ OCHOBE.

[IpeanpuanmaTens — 23TO YEIOBEK, KOTOPBIM JeinaeT paboTy MporpaMMHCTa
BO3MOXHBIM, HaXOJUT JAEHbI'U JJISl €ro 3apIulaThl U MILET, KaK BBITOJAHEW MpoJaTh
Tpyad mnporpammucra. llpeanpunHumarens ¢ OAHOM CTOPOHBI HM3y4yaeT, YTO HAJO
ceiluac WM 4TO MOXKET MOHaJ00UThbCA B OyIyllleM KIMEHTY, 3a YTO KJIMEHT rOTOB
J10OPOBOJILHO BBUIOXKUTH JAE€HBIH, C APYrOM CTOPOHBI U3y4YaeT, KaK JIydlle U JelIeBIie
3aCTaBUThH MpOrpamMMucTa paboTaTs. MHOrME NpeAnpruHUMaTEId U B TOM U B IpyroM
omnOaroTCsl U cTaHOBATCS OaHKpoTamu. Pabora mpeanpuHumartens camasi TpyaHas,
HO OH OepeT cebe OO0JbIIYIO YaCTh JIEHET, €CIH MOIY4aeTcsl OpraHu30BaTh padoTy.

WNHoraa oivH 4enoBeK UrpaeT OJHOBPEMEHHO HECKOJIBKO poJsiei. M Torga y Hero BHyTpu
MOXKeT uITH O0opbba MOTHBOB. C Ipyroil CTOPOHbBI, €CIU OJUH YEJIOBEK BBIMOJIHSIET HECKOIBKO
(GYHKIMM, OH MOKET COKOHOMUTh MHOTO BPEMEHH, 3aTPaylBaEMOE Ha TO, YTOObI OJMH YEJIOBEK
O0OBSCHIII IPYroMy, YTO €My HaJIO.
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Kak pabotaeT komnbioTep

Bbr  moxere cebe mpeacrtaBuTh, Kak paboTaeT aBTOMOOWIb C MEXaHUYECKOM
TPaHCMUCCHEW W JBHTaTeJeM BHYTPEHHErO CropaHusi. Bel MokeTe mpencTaBuTh, Kak paboTaer
OCBETHUTEJIbHAS JaMIIO4YKa HakanuBaHusa. HekoTopele U3 Bac MOTyT Jake NMpeAcTaBUTh cede, Kak
paboTaeT razopaspsaaHas jammna. [[nst Toro, 4To6bl CTaTh MPOPECCHOHAIBHBIM NPOTPAMMUCTOM,
HaJ0 XOpouIo cebe MpeAcTaBisATh, Kak paboTaeT KOMIIBIOTEP, UTO BHYTPHU HETO.

3amaiite cebe Bompoc: ¢ yeM pabotaer kommnbroTep? KTO-TO CKa)xeT, YTO KOMIBIOTEP
pabotaer co BceM. Ho 3T0 He oueHb mpaBWIbHBIA OTBET. KOMIBIOTEp HE MOXKET KOTMAaTh.
Komnerorep HE MOXeT 3a0MBaTh TBO3AU. 3HAYHMT, KOMITBIOTEP paboTaeT ¢ 0OBEKTaMHU OJHOTO
onpezeneHHoro poja. IlocMoTpeB Ha KOMIIBIOTEP, Bbl MOKETE CKa3aTh: C YUCIIAMHU, TEKCTOM,
pPUCYHKAaMHM, yepTeX aMu, 3ByKaMmH, BUAeO U T.I. UTo obmero mexnay Bcem 3tuM? OTBeT —
uHpopmanus.

3anaiite cebe eme oauH Bompoc. YTo elmie KpoMe KOMIBIOTEPA MOKET paboTaTh C
nnopmanueit? OtBeT — dYenoBedeckuit Pasym. [Ipyroro Mbl B 3TOM MHpe HE HAOIIOJANIH.
KoHeuHo, MO3r *KMBOTHBIX TOKE BOCIPHHHMAET 4Yepe3 OpraHbl YyBCTB HM300pa)KCHWUs, 3BYKH,
3amaxy ¥ T.0. OIHAaKO y KOMIBIOTEpA M YEJIOBEYECKOr0 pa3ymMa ecThb TO, Yero HeT y Mo3ra
KUBOTHBIX — CIIOCOOHOCTH BOCIIPHHMMATh M 00padaTbIiBaTh IMPOW3BOJBHYIO, B TOM YHCIE
a0CTpakTHYIO HH(HOPMAITHIO.

3HauuT, 3a7adeil KOMIIbIoTEepa SBISETCS XpaHeHue U o0padoTKa MPOU3BOJILHOM
uH(popMaLHH.

Kak komnsromep xpaHum u nepedaem uHghopmayuro

Kak mHOro umndopmanuu noam MOryr coxpaHutb? OdeHb MHOT0, HO OTPaHHMYEHHO
MHOTO. OrpaHn4yeHHoO, TakK, Kak 00beM HHGOpPMalUU, COXPAHSIEMbIH OTAEIbHBIM YEJIOBEKOM,
Mai. OO01iee KOJIUYECTBO JItJIeH TOXKE OrPaHUYEHHO.

Kak mano undopmanuu mroam Moryr coxpanutb? HexoTopele u3 Bac cpa3y CKaXyT —
HOJb. CaMblil MaJiblii BO3MOXHBIA 00BEM COXpaHsAeMO HHPOPMAIMK — HYJIEBOH.

Cdopmynmupyem Bompoc mHade. Kak mano mHpoOpManuy Jr0ad MOTYT COXpPaHUTH 3a
UCKITIOUEHHEM HYyIIeBoTo o0beMa. [lompoOyiiTe Ha 3TOT BONPOC OTBETUTH CAMOCTOSITENIBHO, HE
quTasd JaJIblIIc.

Camblil Manblii 00beM XpaHUMOM HHGQOpPMaLMKU — 3TO OJHA €AMHMUIIA HHPOPMAIUH.
Nudopmanms ansa npodeccopa I[neimuepa n3 kunodumibma «17 MrHOBEHUH BECHBD» O TOM, UTO
Ha SIBOYHYIO KBApTUPY 3aXOJUTH HENb3sl — HAJIMYKME TOpIIKa ¢ I[BETKOM Ha okHe. Kak mai sToT
KYCOK MH(pOpMaIy, HO CTOWJI KU3HHU U1 TOTO, KTO HEBEPHO ee 00padoTal.

Jlpyrue npuMepbl caMOTo MaJIeHbKOT'O KycOuka HH(GOpMaIUH.

HekoTopsble 1101 3BOHAT IO COTOBOMY Telie()OHY, HO HE TOBOPSAT, a cpa3y cOpachiBalOT
3BOHOK. YeJoBeK Ha JpyroM KOHILIE IOCJE€ IpPUXO0Ja 3BOHKA MOHMUMAeT, YTO OH 3HAYMT, H,
HampuMmep, UAET OTKPbIBAaTh JBEpb. Takoil 3BOHOK MOYTHM HUYErO HE CTOUT, HO OH IepelaeT
BAXKHYIO HHQOpManuio. Takoe UCIOIb30BaHUE COTOBOTO TesiehoHa CTaJIO0 TaK MOIYJISPHBIM, UYTO
KOMITaHUH, OKa3bIBAIOLIUE YCIYI COTOBOM CBSI3U, PELIMIN OpaTh OTJCIBHYIO IJIATy 38 KaXKIbIi
3BOHOK JIOTIOJIHUTENIBHO K OIIaTe 3a BpEMsl pa3roBopa.

Mos MaMma, eciu B JOME€ HUKOTO HET, OCTaBJISET BKJIOUYEHHBIM CBET. DTO — HH(OpMALIUS
JUIs BOpa, 4TO JI0Ma XO035€Ba €CTh, U OHHM HE CIST. BONBIIMHCTBO BOPOB BOCIHPHUHHUMAIOT 3TY
nH(popMaLnIo U O0SITCS BOUTH B TAKOU J0M.
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Ilo 3akoHaM HEKOTOpBIX CTpaH BOpaM IO PEIICHUIO Cyla OTPyOaroT KUCTb. JTO -
uHpopmanus i1 BOPOB, Kak Hocutene ¢uinocodun mapasuTHUEcKoro odpasza KHU3HH, YTO
BOPOBATb He/lb3s1, APYrHe MEPhl HA HUX HE JEUCTBYIOT.

BuTtbl n 6anTbI

Wrak, camblil ManeHbkuil kycouek nHdopmauu — 310 6um. C aHIJIMICKOTO S3bIKa TaK U
MepeBOIUTCS — «Kycouek». OH MpUHUMAET /IBa 3HAYEHUS, OTIIMYAIOLIUXCS APYr OT Apyra. JTu
3HAYEHUs YCIOBHO Ha3zoBeM uepe3 «0» u «1». OnuH BeIUKUN MaTeMaTHK JI0Ka3aji, 4YTO CaMbIMU
3¢ GeKTUBHBIMU OYIyT KOMIIBIOTEPBI, B KOTOPBIX CaMblii MaJleHbKUH Kycouek HHpopMaiuu

MOXKCT IMPUHHUMATh TpPpU 3HAYCHUIA —\/5, 0, \/5 , HO B TO BpEMsA, KOTrJa IMOABHUIIMCH IICPBLIC

1u(poBbIE KOMIIBIOTEPHI, IPOIIE ObUIO ClENaTh CUCTEMY, B KOTOPOW caMblii MaJ€HbKUN KYCOK
nH(pOopMaLUyi MOT IPUHUMATD TOJIBKO JIBa 3HAUYEHUS, a IOTOM JIFOAU K 3TOMY IIPUBBIKIIH.

VY INHOHOB M pPa3BEIYMKOB €CTh CBOM CIOCOO MOHMMAaHHSA KakoW JuOO CIIOKHOM
cutyauuu. Eciu cuTyanusi CIMIIKOM CJIOXHA, YTOOBI €€ OXBATUTh OJHUM B3IUIAJOM, OHHU
CTapaloTCs YMEHBIIUTh WIM YBEIWYUTh KAPTUHKY JI0 TE€X IOp, II0OKa OHA HE CTaHET OYEHb
npoctoit. [TompoOGyem 3TOT crtocod MPUMEHUTH U MBI.

Wrak, koMmmbpioTep paboTaer OT 3nekTpuuecTtBa. Ho BHyTpu Hero Kyya HpoOBOJOB U
neraneil. [lonpobyem ymeHbIInTh KapTuHy. Kakoil camblil mpoCTOi 31eKTpUYECKU PUOOpP Mbl
BUJIUM Tiepe]] coboii Ha cTene?

Brikmrouarens. Uepe3 Hero TeueT 3JEKTPUYECKUH TOK. DTO BBIKIIOYATEIb MOXKET
MIpUHUMATH J1Ba cocTosiHUs. Brikimouen/Bxitouen. Bot Bam u oum.

OpauH BBIKIIIOYATENIb MOKET XpPaHUTh, TAKUM 00pa3oM, HHPOPMAIUIO O JIBYX COCTOSHUSX.
Kak ckazan Kapa-Myp3a B cBoeil cBoOoaHO noctynHoi no WHTepHery kHure «MaHunyasnus
CO3HAHHEM», CJIOBAa UrparOT OueHb OOJIbILIOE 3HAYEHHE JUIsl 4enoBeka. Mbl TOXe crapaemcs,
MaHUITyJIUPYs CO3HAHHWEM YYEHHKa, c(POpMHUpOBATh M3 Hero crneuuanucra. [lostomy oueHb
BAYKHO BKJIIOYATh B peub TEPMUHBI. MbI OyJeM MPUMEHATH CIOBO «OUT». A BbI MPEJCTABIIANTE
ceOe Mpu STOM BBIKITIOUATEb.

Htak, ooun OUT UMeET 06a BO3MOIKHBIX COCTOSTHHS.

BBIKJIFOUEH
BKJIFOUEH 1

KcraTn, Ha camoM BEIKIIOYaTene yacTo Hanumcadbl 0 1 1.
A CKOJBKO BO3MOJKHBIX COCTOSIHUA Yy O6yX OUTOB (MBICIEHHO MpEACTaBIsieM [IBa
BKJTIOYATENs psagoM)? JlaBaiiTe mocuuTaem.

BBIKJIFOUEH BBIKJIFOUEH 00
BBIKJIFOUEH BKJIFOUEH 01
BKJIFOUEH BBIKJIFOUEH 10
BKJIFOUEH BKJIFOUEH 11

UeTtsipe cocTosiHUS. A Tenepb y mpex OUTOB?

BBIKJIFOUEH BBIKJIFOUEH BBIKJIFOUEH 000
BBIKJIFOUEH BBIKJIFOUEH BKJIFOUEH 001
BBIKJIFOUEH BKJIFOUEH BBIKJIFOUEH 010
BBIKJIFOUEH BKJIFOUEH BKJIFOUEH 011
BKJIFOUEH BBIKJIFOUEH BBIKJIFOUEH 100
BKJIFOUEH BBIKJIFOUEH BKJIFOUEH 101
BKJIFOUEH BKJIFOUEH BBIKJIFOUEH 110
BKJIFOUEH BKJIFOUEH BKJIFOUEH 111

CneumanbHO OnA npoekTa VHpopMaTmka XXI
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Bocemp coctostHmii. Kak BBl BHAWTE, €IWHUIIAMH W HOJMKAMHU JlaXe YIOOHEH
3aMuChIBaTh, YeM cjoBaMu. B ciioBax OykB MHOTO, ITOKa Y€JIOBEK MX MPOYTET U MOUMET, YXOAUT
0oJIbIIIe BPEMEHH, a B €AMHUIIAX U HOJMKAX TIOCMOTPEI, B Cpa3y MOHSITHO.

TCHCpB HaBaﬁTe IMOCMOTPHUM BHHMATCJIBHO HAa BO3MOKHBIC COCTOSIHHUA OJHOI'O, ABYX U

Tpex 6uToB. YTO B HUX OOIIEro U B YeM pazHuua’?
A oTiiuMe M pa3HUIA B TOM, YTO MPU NEPEX0Jie OT OJHOro OuTa K IByM OMTaM CHavaia
MUUIYTCSl BCE COCTOSIHUS JUIsl OJTHOTO OHMTa ¢ J0OaBiI€HMEM HOJMKA B Hayaje, 3aTeM MMIIYTCS

OTISITh COCTOSIHUS JUIsl OJHOTO OMTa, HO yXK€ C €IMHHUIICH B Havdaie. To e camoe MpH Mepexoie

OT JBYX OUTOB K TpeM OuTam.
3HAuuT, TaKUM 0O0pa3oM, MbI JIETKO MOKEM IOCUYMTATh KOJMYECTBO COCTOSIHUH JUIS

JIF000T0 Yuciia OUTOB.
A €€ 3HA4YUT, 4TO HpI/I YBGJ'II/ILIGHI/II/I quciia 6I/ITOB Ha eI[I/IHI/IHy, KOJIMYECTBO COCTOSIHI/If/i

YBEJIMYMBAETCS B J1Ba pa3a. MoxkeM Aaxe OCTPOUTH TaOJIHULLy.

1 2

2 4

3 8

4 16

5 32

6 64

7 128

8 256

9 512

10 1024

11 2048

12 4096

13 8192

14 16384
15 32768
16 65536
17 131072
18 262144
19 524288
20 1048576
21 2097152
22 4194304
23 8388608
24 16777216
25 33554432
26 67108864
27 134217728
28 268435456
29 536870912
30 1073741824
31 2147483648
32 4294967296

3HaunT npu 32 OWTaXx BO3MOXKHO OO0Jiee YeThIpEeX MIULIMAPAOB COCTOSHUN. B KoHIe
BOCBMHJIECSTBHIX M Hayaye JEBIHOCTHIX ObLI mepexoa oT 16 OuTHBIX cucTeM K 32 OutHbIM. Bam
3a/IaHl€ Ha CaMOCTOSITEIIBHYIO paboTy, OMPEACINUTh, CKOJIBKO COCTOSIHMNA Oyaer mis 64 OuTos.
Ceituac uaet npoiecc rnepexosia oT 32 OUTHBIX CHCTEM K 64 OUTHBIM CHCTEMaM.

Kto 3HakOM ¢ MaremMaTukoil, MOKET BCIIOMHUTBH O 2eomempuueckou npoepeccuu. Cuina
F€OMETPUUECKON MPOrPECCHH B TOM, YTO, Ha4aB C MaJIOTO MOXHO OBICTPO JOWTH NI0 OYCHBb

CneumanbHO OnA npoekTa VHpopMaTmka XXI
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00Jb1I0T0 KOJIMUYecTBa. Tak, HEMHOTO 3aKBacCKU MPEBPATAT B KePUp 1r000€ KOIMUYECTBO MOJIOKA.
Jpyroil npuMep — oJHA sYEHKa CETEBOIO MApKETHUHIA Pa3pOCHIMCh MOKPOET 3a Majoe BpeMs
mo0yio cTpany. TpeTuit mpumep — OJMH MaJICHbKUN KPY)KOK OOJIBIIIEBUKOB B Iapckoil Poccun
cpeau mposerapuaTta ObICTPO pa3poccs 10 TaKUX Pa3MepoB, YTO CO BPEMEHEM CMOI 3aXBaTHUTh
BJIaCTh B rocyaapctBe. YeTBepThlii mpuMep — IENHAs peakius pacnaja TSKeNbIX siaep, Npu
COOTBETCTBYIOILIMX YCJIOBHUSAX HAUaBLIMCh CIY4allHO C OJHOIO JIIOOOTO sijipa, PaclpoOCTPaHUTCS
OueHb OBICTPO HA BECh MaTepuai, CIOCOOHBIA pacrnagaTbCsi, U Mbl BUJIUM B3pBIB aTOMHOM
O60MObl. ['maBHOE — mpaBUIBHO NOAO0paTh NPUHLUIBI POCTa M MOATOTOBUTH WJIM HAWTU
COOTBETCTBYIOIUE YCIOBUSI.

baiim — 310 Bocemb 6uTOB. 32 6UTa — 310 4 Gaiita. Bocemb OuTOB MMeeT 256 BO3MOKHBIX
coctosiHuil. Co3aareny NepBbIX KOMIBIOTEPOB AyMajH, YTO 3TO AOCTATOYHO JUIsi 0003HAUYEHUS
Bce OOJIBIIMX M MajbIX OyKB Jit0oOOTO andaBuTa (OHM HE AyMald O KUTAHCKOM U SIMOHCKOM
S3bIKax), HUQPP U YaCTO UCHOJB3YEMbIX 3HAKOB U MO3TOMY, BUJUMO, 3TOMY KOJIMYECTBY OUTOB
JaJii 0co00€e Ha3BaHUE, XOTI MOKHO OBLII0 ObI 00OHMTHCH U 0€3 HETO.

Kunorpamm sto 1000 rpamm. Meratonna 3to 1000*1000 ToHH. DTH TIPUCTaBKH JTIOIN
pUAyMalid, 9YTOObl OOJIBIINE KOJUYECTBA YEro-JIMO0 MOXKHO OBLJIO MPOU3HOCUTH TaKXKe JIETKO,
KaKk 1 OObIuHBbIE KoMuecTBa. Takas ke cuTyanus u ¢ Outamu. Ho B Tabmuie, KOTOpyiO Mbl
TONBKO uTO cocraBumm, unciaa 1000 mer. Ecte 1024. Dto 2'°. Bor u pemmmm g 1024
MPUMEHSTh NPUCTaBKY «xuro». 1024 out sto kunodut. 1024 GailT 3To kunobait nmm 8*1024
kuno6ur. 2°°=1024*1024=1048576 Gaiit sT0 Merabaiit. W Tak namee. IlompoOyiite camu
T10/ICYHTATh, CKOJIBKO 0aiiToB 1 6utos B rurabaiite (2°°) n Tepabaiire (2°).

Paszuuna mexay 1000 u 1024 nHora ucnosib3yeTcsi HEKOTOPbIMH (pupmMaMu i1 oOMaHa
nokymnarenei. Tak, 00bsABIIAsS pa3Mep BUHUECTEpa (HAKOMUTEINS Ha AKECTKUX MarHUTHBIX TUCKAX)
B rurabaiitax, 3a rurabaiit ouu wumeror B Buay 1000¥1000*1000, a He npuUHSATHIE B
KOMITBIOTEpHOM Mupe 2°°=1024*1024*1024, camn moACUNTANTE PasHHMILY.

CkayanTe MHCTpYMeHTapumn pa3paboTymka 6ecnnaTtHo

B kauecTBe OCHOBHOI cpezpl MporpaMMHpoBaHMs Mbl BbiOpanu cucremy BlackBox c
SI3BIKOM TIporpaMmmupoBanusi KomrnonenTHsiil [lackanb, caenaHHONW MO MOTUBaM MPOU3BEACHUN
M3BECTHOI'O MacTepa CO3JAaHUs SI3bIKOB IPOrPAMMUPOBAHUS U KOMITbIOTEpHBIX cucteM Hukiayca
Bupra. B xauectBe 6a3b1 nannbix CYB/] Firebird. B kadecTBe MOMOJHUTENIBHOTO HHCTPYMEHTA
s si3pika C/C++ komnuisatopsl oT Borland(tm) u gecc. MHCTpyKIMS O CKauMBAHUIO U 3aITyCKY
NpUBEACHA B MPUIOKEHUSAX B KOHIIE 3TON KHUTrH. Bce 3T cuctembl OecIulaTHbI, YCJIOBHS
MCIO0JIb30BAHUA JIaHbl B WX JIMLEH3UsAX. OOIIEen3BeCTHO, YTO HanboJjee MIHUPOKO MPUMEHSEMBbIE
sa3plk C/CH++ He OuyeHb MOAXOIAT ISl Ha4aJbHOTO HM3y4YEHHs NPOrpaMMHUpPOBAHUS, TaK Kak
TpeOYIOT CIUIIKOM OOJIBIION BHUMATEILHOCTU OT Y€IOBEKAa, MOKHO CKa3aTh, BHUMATEIbHOCTH,
MpUCYIIEH cKopee KOMIbloTepy (kKoMmuistopy). I B TO ’xe BpeMs MHOTO MpOrpaMM H
MIPOrpaMMHBIX UHTEpPeiicoB caenanbl Ha sA3bikax C/C++, m03TOMY IPOrpaMMHUCT BBIHYXIEH UX
U3y4aTh M HUCIOJIb30BaTh. Mbl He BBsI3bIBacéMCsl B Tak HasbiBaeMble XxosmBaphl (holy wars —
«CBSIILIEHHbIE BOWHBI») O BBIOOpE sI3bIKa MPOTPAMMHPOBAHUS, TaK KAaK OHU OTBJIEKAIOT OT
HacTosIuX CBALIEHHBIX BOWH.

B npunoxeHusx B KOHIIE KHMIM TaKXe CKa3aHO, KaK CO3JaTh CBOIO IMOJACHUCTEMY H
IpYrue TEXHUYECKHUE MOAPOOHOCTH.

LUenble yuncna

WUrak, 3 Oura HMelOT 2°=8 BO3MOXHBIX COCTOSHHIL. [Iponymepyem kaxaoe u3
cocTossHMM, HaduHasA ¢ 0.

0 000
1 001
2 010
3 011
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4 100
5 101
6 110
7 111

BoT MBI 1 OTy4nIM BO3MOXKHOCTh KOJMPOBATH uepe3 Tpu Outa nemnslie unciaa ot 0 1o 7.
CoOOTBETCTBEHHO, ISl YETHIPEX OUTOB MBI MOXKEM 3a7aTh O€33HAKOBBIC Liebie yrcia oT 0 go 15.
MosxkeM coCTaBUTh TaOJHILY.

OuTOB HayaJbHOE 3HAUYEHHE  KOHEYHOE 3HA4YEHUe oO1iee KOJINYECTBO
3 0 7 8
4 0 15 16
8 0 255 256
16 0 65535 65536
32 0 4294967295 4294967296

3ajaHre Ha CaMOCTOSITENBHYIO pabOTy — OTIPEIETUTE, KaKoe MaKCHUMaJIbHOE 0€33HAKOBOE
1IeTI0€ MOJKHO 33J1aTh TP MOMOITH 64 OUTOB.

Hy, a €CJIM HaM HOHaI[06$ITC$I U TOJIOKHUTCIIBHBIC W OTPULATCIILHBIC gucia? Torz[a,
€CTCCTBEHHO, 4aCTh 3Ha4YCHUU HCIIOJIB3YEM Ui 3aJaHUA OTPULATCIIbHBIX YK CCII.

0 000
1 001
2 010
3 011
-4 100
-3 101
-2 110
-1 111

Kak BBI BUIMTE, ITOJIOBHHA TaOIMILI 3aII0JHEHA TAKXKE, KaK U UII O€33HAKOBBIX IEJIBIX, a
BTOpAs IOJIOBMHA 3aIOJIHEHA OTPHIATCIHLHBIMH 3HAYCHHUSMHU TaK, YTO OHH TOXKE BO3PACTAroT.
BHoBB cocTaBum Tabnwmiry.

OUTOB MUH. 3HAYCHHE MakKc. 3HauCHHE o011ree KOJIMYECTBO
3 -4 3 8
4 -8 7 16
8 -128 127 256
16 -32768 32767 65536
32 -2147483648 2147483647 4294967296
3ajjanle Ha CaMOCTOSITENbHYIO pPaboOTy — OIpeAenuTe, Kakoe MaKCUMalbHOE U

MHUHHMAJIBHOE 3HAKOBBIE IIEJIbIE MOYKHO 33/1aTh MPHU oMoiu 64 GUTOB.
Hy BoT, MBI 11 10OpanKch 10 MEPBOIl MPOrpaMMmBl.

MODULE Progbookintegers;
IMPORT Log := StdLog,Dialog;
CONST
I*=5;
m=6;
VAR
i,j*,k-:INTEGER,;

PROCEDURE Test* ();
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BEGIN
Log.String('IcxoaHble 3HaveHus');Log.Ln;

Log.Int(i);
Log.Int(j);
Log.Int(k);

Log.Ln;

i:=5;
k:=j+1;

Dialog.Updatelnt(k);
Log.String(''ameHeHHbIe 3HaueHus');Log.Ln;

Log.Int(i);
Log.Int(j);
Log.Int(k);

Log.Ln;
Log.Ln;

Log.String('MuHumansHoe 1 makcumanbHoe 3HadeHust');Log.Ln;

Log.Int(MIN(INTEGER));
Log.Int(MAX(INTEGER));

Log.Ln;
Log.Ln;

Log.String('"KoHcTaHThl');Log.Ln;

Log.Int(l);
Log.Int(m);

Log.Ln;
Log.Ln;

END Test;

END Progbooklintegers.

OProgbookIntegers.Test

[Tocne xmroueBoro cinoBa CONST cnenyror konctantsl. [locne kmoueBoro cimoBa VAR
CIIEyIOT mepeMeHHble. Bece 310 — siueliku B maMsTH, KOTOPHIM JUIs HAlllero yAoOCTBa JAr0TCs
MOHSATHBIE HaM uMeHa 1, m, 1, j, k. Kak BbI, HaBepHOE, yXe noramanuch, KOHCTaHTBHI HE
U3MEHSIIOT CBOEr0 3HAYEHUS BO BpEMs BBINOJIHEHMS] INPOTrpamMMbl, a IEPEMEHHbIE MOTYT
U3MEHSTh 3HAUEHUSI.

Mo3keT BOZHUKHYTH BOIIPOC — a 3a4€M IIPUIyMbIBATh €I11€ KaKUe-TO UMEHA /Uil KOHCTaHT,
KOI/Ia MOKHO IPOCTO BMMCATh CamMO 3TO 3HAU€HUE TaM, e Hajno? TyT ecTb OJHA XUTPOCTb.
PaHo min o3 HO BMECTO 3THX JKECTKO BIIMCAHHBIX 3HAUeHUN BaM mpuaercs KecTko BIUCHIBATD
Jpyrue 3HaueHus, a HalTH MX BCEX M MCIPAaBUTh B OOJBIIOM TEKCTE MPOrpamMMmbl 3aiiMeT
JOBOJILHO MHOT'O BPEMEHH, U KPOME TOTO, MOXHO YTO-TO YIYCTUTh. A €Clli 3HAUY€HUs BBOJATCS
TOJIBKO TaM, I'/Ie MPUAYMBIBAIOTCSI UMEHA KOHCTAHT, TO TaKUX MECT CPaBHUTEIBHO Majo, U UX
JIETKO HCIIPaBUTh, KAK TOBOPUTCS, €CIIU Bpar 0OHapy»KeH, TO OH YHUUTOXEH.

EcTtecTBeHHO, MEHA JOJDKHBI MEX1y cO00M OTIMYaThCs, 4TOObI HE ObLIO myTaHulbl. Ho
HEBO3MOXKHO cJienath Tak, 4To0sl BCE nMmena B Mupe OblIM pa3HbIMH, TaK KaK IPOrPaMMUICTOB
OY€Hb MHOTO U COIJIacoBbIBaTh My HUMU BCE MMeHa KOHCTaHT U EPEMEHHBIX, SICHOE JIETIO0,
HepeanpHas 3ajmava. Jlake s oAHOTO mporpamMMmucTa JAaBaTh pasHble umeHa BCEM
MIEPEeMEHHbBIM U KOHCTAaHTaM — YK€ 3aTpyAHuTenbHo. IloaTomMy BBeneHO moOHSATHE 00JacTH
BuauMocTu. [TompoOHel Mbl 0OBSICHUM 9TO T03)KE, HO ceilvac HaJ0 YACHHUTH OJHO — B Tpeeax
OJIHOH 00J1aCTH BUAMMOCTH MMEHA JOJDKHBI OBITh OTJIMYAIOIIUMHUCA MEXIy coboit. Ilpumepst
Mbl Bam naem takue, B koTopbix ectb OJ{HA 061acTh BUIUMOCTH.

CrneuyanbHO mms npoekra Mupopmarmka XXI 1]
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N U «-»

Brl 3amMeTniii, 9T0 psAIOM ¢ IMEHAMU HEKOTOPBIX EPEMEHHBIX CTOAT 3HAUKH «*» U «-».
DTO 03HAYAET, YTO ITU MEPEMEHHBIE U3BHE MOKHO YUTATh U U3MEHSATH JUIS «*» M TOJBKO YNUTATh
st «-». UyTe manee, KOrja HAydYUTECh M3BHE BBITIONHATH OTH JNCUCTBUS, OyIeT HArJIsTHBIN
npuMep. EcTecTBeHHO, KOHCTAHTBI, TOMEYCHHBIC «*)» U3BHE U BHYTPU MOXKHO TOJBKO YUTATh.

INTEGER

Kak Bbl 3amermnu, B mpumepe ecth kimoueBoe cioBo INTEGER. Drto B nanHO#M
peamuzanuu 32 OWUTHOE 3HAKOBOE Lenoe. MMUHUMaJIbHOE M MaKCUMaJIbHOE 3HAYEHUS,
JoIycKaemMble B 3ToM Tune, MoxHo y3HaTh yepe3 MIN(INTEGER) u MAX(INTEGER). Kpome
tuna INTEGER ecTb emie u npyrue meinsle, ¢ IpyruM 4uciioM OUTOB, 3HAKOBbIE U O€33HAKOBBIE.
3ajaHue Ha CaMOCTOSITEIbHOE BBIMOJIHEHUE — IIOCIIE 3aBEpLICHMs YTeHHs maparpada o LenbIX
qyciax JOMOJHUTE CIEAYIOIYIO Ta0IuIy.

THUII MIN MAX
BYTE

SHORTINT

INTEGER -2147483648 2147483647
LONGINT

I[EKJIapaTI/IBHaﬂ U UMIIEPpAaTHBHadA YaCTH.

Hama nporpamma cocTOUT U3 JABYX 4acTeil: AeKJapaTUBHOW M umnepaTtuBHOM. CioBo
«JeKJIapaTUBHAasA» HAIlOMHUHAET JEKJIapaluio — JOKYMEHT, 3allOJIHSEMbIN MpU HEepexojie yepes
IpaHulLly, TJi€ Bbl yKa3bIBaeTe, 4TO Be3eTe ¢ coOoil. B mporpamme B JekinapaTUBHOMN 4acTU BbI
00BsBIsIETE, C UeM Oynere paborars. CIOBO «MMIIEpaTUBHAS) HAIIOMUHAET CIIOBO «HMIIEPATOPY.
DTOT 4el0BEK OTJAET BCEM MPUKAa3bl, & EMy HUKTO HE CMEET NpuKa3aTh. B umnepatuBHoi yactu
Bbl OTJaeTe INpUKa3bl KOMIbIOTEpY. BOT Mbl BbIpe3aii HMMIIEPATHBHYIO 4YacTh Hallel
[IPOrpaMMBbl.

BEGIN
Log.String('cxogHble 3HaveHus');Log.Ln;

Log.Int(i);
Log.Int(j);
Log.Int(k);
Log.Ln;

i:=5;
k:=j+1;

Dialog.Updatelnt(k);
Log.String(''ameHeHHbIe 3Ha4eHus');Log.Ln;
Log.Int(i);

Log.Int(j);

Log.Int(k);

Log.Ln;
Log.Ln;
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Log.String('MuHumansHoe n makcumanbHoe 3HadeHus');Log.Ln;

Log.Int(MIN(INTEGER));
Log.Int(MAX(INTEGER));

Log.Ln;
Log.Ln;

Log.String('"KoHcTaHThl');Log.Ln;

Log.Int(l);
Log.Int(m);

Log.Ln;
Log.Ln;

END

Bce ocTanbHOE MOXKHO OTHECTHU K JEKJIapaTUBHOM YacTH.

3HaK «=» HCIOJb3yeTCs JUIsl TOTro, 4YTOOBl JaTh NIpPHUKA3 MAallWHE I[OMECTHTh B
YKa3aHHYIO IEPEMEHHYIO yKa3aHHOE€ 3HaueHue. MIMs nepemMeHHoH cieBa, 3HaUeHHUE CIIpaBa.

Komanna Log.String() maer mpuka3 pacredataTb B OKHO paOOdYero >KypHaja CTpPOKY,
YKa3aHHYIO BHYTPU CKOOOK.

Komanna Log.Int() nmaer mnpuka3 pacredaratb B OKHO pabodero >kypHaua LeJoe
3HaYeHHUE, YKa3aHHOE BHYTPU CKOOOK. DTO MOKET ObITh 3HAUE€HUE [TEPEMEHHON, KOHCTAHThI WU
BEIpaKCHHE.

Komanpa Log.Ln paer npuka3 MammHe 3aKOHYUTh CTPOKY B OKHE pabouero >kKypHajia u
HayaTh HOBYIO (BO3BpAaT KapeTku wiu Enter).

Komanpna Dialog.Updatelnt() 3anocut Ha ¢hopmy HOBOE 3HaUe€HHE OTOOpakaeMoi Ha Hel
IIEPEMEHHOM.

Co31anue MoJACHUCTEMBI.

Jst ynoberBa pabotel ¢ mporpammbl B BlackBox xpansarcs B Buae moacucrem.
[Toncucrema — 910 Takas crneruanbHas mnanka B manke BlackBox. B namem cmywae 3to
Progbook. Buyrpu Hee ecTh [pyrue nHankd C OINpeAeNeHHbIMM HMEHaMH, Hac ceifdac
MHTEPECYIOT CIEAYIOLINE U3 HUX:

Mod 3/1ech XpaHATCs TEKCThI IPOrpaMM
Rsre 3nech xpansaTcs (aitsibl A Gopm, MEHIO | JIp.
Docu 31ech XpaHUTCS JOKYMEHTAIUS 110 TIPOrpaMMam

Nwmena ¢aitioB B 3TUX Mankax MOTYT COBIAAaTh, HO COACPKAHUE PA3HOE, B 3aBUCHMOCTHU
OT TOTO, B KAKOHM W3 3TUX MAINOK JISKUT (aii.

Coznanne ¢popmbl

UYepes ¢popMy 10JIb30BaTENL BBOJUT B IPOrpaMMy JaHHBIE, BUIUT PE3YJbTAT, 3aI1yCKAET
HEKOTOPBIC AIEMEHTHI porpaMMbl. DOPMEI B HaIlleH CHCTEME JICIal0TCS JOBOJBHO JIETKO.

BrinosHuTe creayronme NHCTPYKIUH.

1. Mento «/Inanormn»/ «HoBast hopmay.

2. B mone «CBs3aTh ¢» HabepuUTE «Progbookintegers)

3. TosBurcst popma ¢ mossimu U KHOTTKamMu. CoXpaHUTE €€ B Progbook/Rsrc/Integers.odc .

3anmycTuTh 3Ty POPMY MOKHO OJIHUM U3 JBYX CIIOCOOOB.

Crioco0 1. Menrto «/lnanorm»/ «OTKpBITh KaK HHCTPYMEHTAIbHBIA TUAJIOT.
Crioco6 2. OTKpBITH (aiii Progbook/Rsrc/Menus.odc . [locie cTpoku
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MENU "Progbook"
N00aBUTH TyJa CTPOKY
"MyIntegers" "Aqt "StdCmds.OpenAuxDialog('Progbook/Rsrc/Integers','Integers')" ™

[Totom coxpanuth u 3akpeiTh ¢ain. Mento «UHPo»/ «OO6HOBUTH MeHIO». [lOSIBUTCS MyHKT
MeHio «Progbook»/ «Mylntegers». Ilpu 3amycke 3Toro myHkra MeHIO OyAeT mosiBIsAThCA Bara

dbopma.

3HaueHusl TeX MEePEMEHHbBIX, KOTOPbIE ObUIM MOMEUYEHBI «*», MOKHO YUTATh U MEHSTH B
¢dopme. 3HaUEHUS TEX MEPEMEHHBIX, KOTOPbIE ObUIM OMEUEHBI «-», MOXKHO YUTATh C (POPMBI.

[TonpoOyiiTe BBOOUTH pa3Hble 3HAUEHUSI B MOJIS U MOHAKUMAaWTe Ha KHONKY Ha (GopMme U
CMOTpPHUTE HA PE3YJIbTaT B OKHE pab0y4ero KypHaia.

[TonpoOyiiTe HaTH 3aBUCUMOCTb MEXKIY HCXOJIHBIM KOJOM U TE€M, YTO BBIXOJUT B
KypHAJI [TOCJI€ HAXKATHUS KHOIIKU.

He cnenyer 3a0piBaTh 0 MaKCHUMaJbHBIX U MUHUMAJIbHBIX 3HAYEHUSIX 1I€JIbIX 4Kcel. Bl
JOJKHBI CJE€IUTh, YTOOBI 3HAUEHMSI B BAlIMX [EPEMEHHBIX HE BBILUIM 32 3T PAMKH, MHAuUe
IIporpamMma HoBeJIeT ceOsl HepeacKa3yeMo.

BykBbl 1 CTPOKMU

CuMBOJIBI

BocbMu Gutam cooTBeTcTBYeT 256 pa3nuuHbIX 3HaueHUil. 16 6uram 65536 pazmuuHbIX
3HaueHu. Kpome 1enbIix ymcen KaxJIoMy M3 3TUX 3HAUEHUH MOYKHO 3aJaTh OyKBbI, PUCYHKU
uudp, 3HaKU NPENUHAHUS U JIpyTUe UCIOJb3yeMble 3HaYKu. BOT mpumep Takoi Tabmuubl AJis
kostoBo# cTparuibl WIN1251 (BocekMuOuTOBas KOJUPOBKA).

....(BCTaBUTH KOJOBYIO TaOIHITY)

Morytr ObITh W Jpyrue BapUaHTbl 3a/JaHUs CHMBOJIA JUIsI KaXJOr0 M3 BapUaHTOB
coueTaHuil OUTOB (Apyrue KoJoBble cTpaHulbl). Kpome Toro, moryr Obitb U 16 OuTOBBIE
KOJIOBbI€ CTpaHUIbl. B HUX MOTYT ObITh 3371aHO0 65536 pa3IUYHBIX CUMBOJIOB. DTOr0 KOJWYECTBA
JOCTaTOYHO Ja)xke A KOJUpOBaHUs KHUTalckux ueporivdon. Kak u3BecTHO, B KuUTalCKOM
[MCbME OJIHOMY TOHSITHIO COOTBETCTBYET OJMH OTAEIbHBIM cHUMBOJ. CKOJIBKO CIIOB, IPUMEPHO
CTOJIBKO U OYKB.

16 OuTOBBEIE CHUMBOJBEI 3ajgaroTcd KimodeBbIM cioBoM CHAR, 8 OwurtoBple —
SHORTCHAR. Bort npumep ¢ OykBaMmu.

MODULE ProgbookChars;
IMPORT Log := StdLog,Dialog;

CONST
g='9"
h='+"

VAR
d,e* f--CHAR,;

PROCEDURE Test* ();
BEGIN
Log.String('IcxopHble 3HaveHus');Log.Ln;

Log.Char(d);
Log.Char(e);
Log.Char(f);
Log.Ln;
d:=41X;

e:="F,
f:=CHR(ORD(e)+1);
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Dialog.UpdateChar(f);
Log.String(''ameHeHHbIe 3Ha4YeHus');Log.Ln;

Log.Char(d);
Log.Char(e);
Log.Char(f);

Log.Ln;
Log.Ln;

Log.String('MuHumansHoe 1 makcumanbHoe 3HaveHust');Log.Ln;

Log.Char(MIN(CHAR));
Log.Char(MAX(CHARY));

Log.Ln;
Log.Ln;

Log.String('"KoHcTaHThl');Log.Ln;

Log.Char(g);
Log.Char(h);

Log.Ln;
Log.Ln;

END Test;

END ProgbookChars.
OProgbookChars.Test

[TorpoOyiite 3amycTuTh 3TOT mpuMep yepe3 mMeHio «Progbooky»/ «Charsy, mompoOyiite
BBOJIUTH Pa3HbIC 3HAYCHUSI M TIOCMOTPHTE, YTO Oy/ieT B pabodeMm >KypHae.

Crpokn

Omnumu OykBamMH, €CTECTBEHHO, BCe He orpaHuumBaeTcs. Ecnum Ha Kaxmylo OyKBY
JIeNIaTh CBOIO TIEPEMEHHYI0, TO OyJeT oueHb HeymoOHO paborarh. [103TOMY BBOIUTCS MaccuB
O0ykB. O maccuBax nmoapoOHein Oyaer ckazaHo ganbine. Ceidyac MpOCTO 3alIOMHHUTE, YTO MACCUB
— 3TO HECKOJIbKO MEPEMEHHBIX I0J OJHUM HUMEHEM, OTJINYAIOIIMECs] HOMEPOM, WJIH, KaK elle
rOBOPSAT, UHJEKCOM. JloCTym K 3JIEeMEHTaM MaccuBa MPOMCXOJUT Yepe3 yKa3zaHUE HHAEKCa B
KBaJPAaTHBIX CKOOKax. DJIEMEHT MacCUBA-CTPOKH SIBJISIETCS CUMBOJIOM (OykBoOit). [[nmrHa maccuBa
B HalllEM Cllyyae yKa3bIBaeTcsl B TEKCTE mporpammbl. OHaKO HE BCA 3Ta JUIMHA UCIOJb3YEeTCs B
xone paboTel mporpammbl. Jljis o0O03HaueHUs TOro, Kakas 4acTb MaccHBa HCIOJIB3YETCs,
aBTOMAaTUYECKU WJIM BPYYHYIO B KOHIIE CTPOKH CTaBUTCS HYJIEBO OUT.

Takum 00pa3zom, npu HEOOXOJUMOCTH, CTPOKY MOXHO 000pBaTh Ha HY>KHOM JJIEMEHTE,
MIPUCBOUB CIIEyIOIEMY Iociie Hero anemMeHTy 3HadeHue 0 (0X B mecTHaguaTepuyHON cucTeMe
ucuucnenus). Takue CTpOKM B IMPOrpaMMUPOBAHUU HA3BIBAOTCS HYJIb-TEPMUHUPOBAHHBIMH.
Cpa3zy Ha namsaTh OpuxoauT TepMHHAaTOp U3 XYA0KECTBEHHOrO0 KHHO(UIBMA, KOTOPOIO
MpHUCHLIAIN, YTOObI 000PBATh KU3HB €T0 JKEPTB.

A BOT ¥ IIpUMED CO CTPOKAMH.

MODULE ProgbookStrings;
IMPORT Log := StdLog,Dialog;
CONST
r*='3apaBcTByW ';
s='mup I;

VAR
0,p*,g-:ARRAY 255 OF CHAR;

PROCEDURE Test* ();
BEGIN
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Log.String('IcxoaHble 3HaveHus');Log.Ln;

Log.String('['+o+');
Log.String('[+p+'');
Log.String(T+q+T);

Log.Ln;

o:="Hello, world!";
q:=o+' '+p;
aM1:=E"
q[20]:=0X;

Dialog.UpdateString(q);

Log.String(''ameHeHHbIe 3HaueHus');Log.Ln;

Log.String('['+o+');
Log.String('[+p+'');
Log.String('['+qg+'');

Log.Ln;
Log.Ln;

Log.String('"KoHcTaHThl');Log.Ln;

Log.String(r);
Log.String(s);

Log.Ln;
Log.Ln;

END Test;

END ProgbookStrings.

OProgbookStrings.Test

Kak BbI, HaBepHOE, 3aMETHIIM, OJHY CTPOKY MOXXHO J00aBUTh K APYTrOW, UCIOJIB3Ys
omepaTop «+». A emie Bbl, HABEPHOE, CMOIJIM 3aMETUTh, YTO TO, YTO PACIOJIAraeTcss MEXIy
OJIMHAPHBIMU WJIM IBOMHBIMU KaBBIYKAMU, TOKE PACCMATPUBAETCSI B KAUECTBE CTPOK.

B monyne Strings BbI MOKeT€ HAWTH MHOTO TIOJIE3HBIX MHCTPYMEHTOB JJII PabOTHI CO
ctpokamu. Ecim Toro, uero Hazo, TaM HET, MOCJE U3YYCHHS TeMbI «MacCHBBI» BbI MOXKETE CaMU
HaIMCaTh YTO-TO CBOE.

BewecTBeHHbIE YUucna

He Bcerma unenble ymcia JoCTaTOYHbI s HamuMx 3afad. OueHb 4acTO MPUXOIUTCS
UCIO0JIb30BaTh yucia ¢ apoosmu. OHM Ha3bIBAIOTCA BEIECTBEHHbIMU unciaaMmu. [lonpoOueit 00
3TOM U JAPYTOM, YTO CBA3aHHO C MaTEMAaTHUKOW, MOXHO y3HAaTh U3 IIPOCTHIM S3bIKOM HAITMCAHHOM
kauru Puxapma Kypanta u PoGunca «Uto Takoe marematuka». OTy kHUry KypaHT, Benukuii
MaTeMaTHK, Hamucall, YTo0bl MOJHATh HayyHO-TexHuueckuil noteHuuan CIIIA nepen Hayaiom
BTOpOM MUpOBOM BOMHBL. Kak Buaute, oH B 3ToM npeycrnen. Ceiuac mepeBoJi Ha pyCCKUM S3bIK
9TOM KHUTHU U IPYTHX €ro KHUI MOXHO JJ0cTaTh cB0O0AHO B MHTEpHEeTE.

BemecTBeHHbple uyucia IMAPOKO HCIOJIB3YKOTCA JUISl ONKCAHMS IPUPOJIHBIX SBJICHUM.
Hayka, n3yyaromias npupoHble siBI€HUs, Ha3biBaeTcss pu3nkoi. [Ipocto u goctynHo o pusuke
MOXKETe y3HaTh U3 JieKuui no ¢usuke ynaypeata HoOeneBckoil npemun deiiHmMaHa, epeBoj
KOTOPBIX Ha PYCCKUU A3BIK TaK)Ke TOCTyNeH B MIHTepHeTe.

Bcnomanm skcnoneHnMansayo GopMy 3amucu Yucia.
3,14=0.314*10".
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0.314 — aT0 MaHTHCCA, eCATUYHAS IPOOb, KOTOpAsk MOXKET MPUHUMATh 3HadeHus oT 0 10
1. Crenenp mpu JAecATKE - 3TO IMOKa3aTesb. TakuMm 00pa3oM, BEIIECTBEHHOE YHUCIO MOXHO
3amate JABYMISI nensiMu uncnamu, U3 OAHOTO IOJY4YaeTCsl MAHTHCCA IIOCIE TOrO, KaK 3TH
uupsl criepenn TOMOIHSAIOTCS HYJIIMU 10 HYKHOM JIIMHBI U B Hadaje aonuckiBaercs «0.», a u3
BTOPOTO, IIOKa3aTeJb (YMHOKHUTDb Ha IECATh B CTEIIEHH 3TOTO MOKa3aTes).

Takue BeleCcTBEHHbIE YMCIA HAa3bIBAIOTCA YMCIAMH C IUIABAKOIIEH JECATUYHON TOYHOM.
EcTb u apyrue cnoco0bl mpeicTaBiaeHHs BEIIECTBEHHbBIX YUCEII, HO 3TOT — HauboJiee AeUIeBbld U
no3ToMy Haubouiee yacto npumensercs. Kak kuraiickuii ToBap. OH jeliesie, 1 TaKUM 00pa3oM
BBIJABJIMBAET TOBApPhI, IPOU3BEICHHBIE B JPYTUX CTPaHax, a K €ro HeJoCTaTkaM MOKyHaTelsM
MPUXOAUTCS MIPUBBIKATD.

K HenmocraTtkam uucen ¢ miaBaronieil TOYKOM BaM, Kak IPOrpaMMUCTaM TOXE HPUIETCS
NpUBBIKHYTh. Hano ydyecTb, UTO AjIMHA MaHTHCCHI orpaHuyeHa. [Ipm yMHOXEHMM U J€JI€HUU
BEIIIECTBEHHBIX YMCEJ ATO 0CO00i mpobiemMsl He co3aaet. [Ipobiema MOKET BOBHUKHYTh, KOT/1a
MBI CKJIaJIbIBAEM WUJIU BBIYUTAEM BELLIECTBEHHBIE YHCIIA.

MaHnTHCChl TPU 3TOM M3MEHSIOTCS TaK, 4TOObI MOKa3aTenu ObUIM paBHBL. Benb MbI Bcerna
moxeM npeactaButh 0.314*10" kak 0.0314*10%, mwin gaxe kax 0.0031*10°. TIpu sTOM MaHTHCCA
OJIHOTO M3 JIBYX YHCEJ, YYacTBYIOIIMX B OIEpali, MOXET BBIUTH 3a IMpeneibl JOIMYyCTUMON
JUIMHBI MAHTUCCHI U TEPSIFOTCS. DTO 100aBJISET NOIPELIHOCTD B BHIYUCIICHHUSL.

Bpennbiit 3¢ddekr OoT Takoil MOTpelHOCTH CTaparoTCsl YMEHBIIUTh Pa3IUYHbIMU
criocob6aMu: CTaparoTcs U3BMEHUTh KOMaH/bl KOMIIBIOTEPY TaK, YTOObI CIIOKEHUH U BBIYUTAHMIH,
O0COOEHHO YHCEJI C CUIIbHO OTJIMYAIOIIMMHUCS MTOKA3aTeIsIMU, ObLIIO KAK MOYXXHO MEHBIIE.

Hango ydecth, 4YTO BelIECTBEHHbIE IEPEMEHHBIE MOTYT MpPHUHATH 3HayeHus inf —
0ECKOHEYHOCTh, nan (not a number) — «He SABISETCS YUCIOM» (HampuMep, €clid HOJIb pa3esiuM
Ha HOJIb). beCKOHEYHOCTh — 3TO abcTpakiuus, NpuayMaHHass MaTeMaTUKaMu, 4ToObI Jierye ObLIo
JIeNIaTh HEKOTOPbIE BBIUMCICHHUSL.

Bot n npumep ¢ BemeCTBEHHBIMH.

MODULE ProgbookReals;
IMPORT Log := StdLog,Dialog;
CONST
z1*=2.718;
z2=-77.7,

VAR
x,y*,z-:REAL;

PROCEDURE Test* ();
BEGIN
Log.String('IcxoaHble 3HaveHus');Log.Ln;
Log.Real(x);
Log.Real(y);
Log.Real(z);
Log.Ln;

x:=3.14;
z:=y/2;

Dialog.UpdateReal(z);
Log.String('"'3meHeHHble 3HauyeHust');Log.Ln;
Log.Real(x);

Log.Real(y);

Log.Real(z);

Log.Ln;
Log.Ln;

Log.String('MuHumansHoe 1 makcumanbHoe 3HadeHust');Log.Ln;

Log.Real(MIN(REAL));
Log.Real(MAX(REAL));

Log.Ln;
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Log.Ln;
Log.String('"KoHcTaHThl');Log.Ln;

Log.Real(z1);
Log.Real(z2);

Log.Ln;
Log.Ln;

END Test;

END ProgbookReals.

°ProgbookReaIs.Test

Jlormyeckue 3HauveHus

CylecTBYIOT 4YEM-TO MOX0XHE Ha OUTHI JIOTMUECKUE EPEMEHHBIE U KOHCTAHTBHI.
CxonctBo ¢ OuTaMM B TOM, 4YTO JIOTMYECKHE IEPEMEHHbIE U KOHCTAaHTBHI MOTYT
puHUMAaTh 3HaueHus «Mctnaay u «JI1oxp».
Pa3nuna ¢ 6utamMu B TOM, 4TO JIOTUYECKUE NTEPEMEHHbIE U KOHCTAHThI MOTYT PUHUMATh
3HaueHUe «3HAUYEHUE HE OMPENIETICHO.
[log oaHy NOTMYECKYIO MEPEMEHHYI0 MOJKET OBbITh BBIJICIIEH OJMH WM HECKOJBKO
0aliTOB, TaKk KakK INaMsiThb B KOMIIbIOTEpE BbLAeNseTcs He Outamu, a Oaiitamu. Ho korna
BO3HHMKAET OYE€Hb MHOIO JIOTMYECKHUX NEPEMEHHBIX U KOHCTAHT, CTAHOBUTCS LIE€JIECO0OpPa3HBIM
npuMeHsTh MHOKecTBa (SET) , 0 KoTopbIx oTnenbHO eme Oyner ckazano. Ceiuac HaJlo0 TOJIBKO

3allOMHUTB, 4TO BO MHOKecTBe (SET) ucnosnb3yercs KaKaplid OUT.

3necs MoXKeT OBITH pa3MelnieHa Baia pekiama 2/26/2010

Botu IpUMEP C JOTrMYCCKUMHU IIEPEMEHHBIMHA 1 KOHCTAaHTaMU.
MODULE ProgbookBooleans;

IMPORT Log := StdLog, Dialog;
CONST

d*=TRUE;

e=FALSE;

VAR
a,b*,c-:BOOLEAN;

PROCEDURE Test* ();

BEGIN

18

Log.String('IcxoaHble 3HaveHus');Log.Ln;
Log.Bool(a);

Log.Bool(b);

Log.Bool(c);

Log.Ln;

a:=TRUE;
c:=TRUE;

Dialog.UpdateBool(c);
Log.String(''ameHeHHbIe 3HaueHus');Log.Ln;
Log.Bool(a);

Log.Bool(b);

Log.Bool(c);

Log.Ln;
Log.Ln;

Log.String('MuHumansHoe 1 makcumanbHoe 3HaveHust');Log.Ln;

Log.Bool(MIN(BOOLEAN));
Log.Bool(MAX(BOOLEAN));

Log.Ln;
Log.Ln;

Log.String('"KoHcTaHThl');Log.Ln;

CrnneumasibHO IOJid
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Log.Bool(d);
Log.Bool(e);

Log.Ln;
Log.Ln;

END Test;

END ProgbookBooleans.

OProgbookBooIeans.Test

Mpumepbl XxpaHeHUs MHPOPMaLMK 06 OKpyXKaloLweM Mupe

HpI/I IIOMOIIIN OHNTOB MOYKHO 3aaBaThb LEJIBIC, BEIICCTBCHHBLIC, CUMBOJIbI U CTPOKH,
JIOTHYCCKHE IICPEMCHHBIC 1 MHOXKCCTBA. A YK€ Ha OCHOBC LICJIbIX, BEMCCTBCHHBIX, CUMBOJIOB,
CTPOK, JIOTUYCCKUX INEPEMCHHBIX U MHOKCCTB MOKHO MOACIUPOBATH 00BEKTBI OKpYyKaromero
MUDA.

Texcer

Tekcr — camblil mpocTol mpuMep. TEKCT COCTOMUT M3 MOCIEA0BATENBHOCTH CHUMBOJIOB,
KOKIbIH M3 KOTOPBIX 3a7aeTcid OJHUM WIM JBYMs OaillTaMM B COOTBETCTBUU C KOJIOBOM
cTpaHulell. B HEKOTOPBIX Cllydasix TEKCT MOXKET COJepKaTh CUMBOJIBI (hopmatupoBanus. Takoi
TEKCT YHATAETCA B JIBYX peXHUMax. B mepBoM pekuMe BCe CUMBOJIBI IIOKa3bIBAIOTCSA. Bo BTOpOM
peXHME CHMBOJIBI (OpPMATUPOBAHUS HE IMOKA3bIBAIOTCA, HO OHM BIHUAIOT HAa TO, Kak
MTOKAa3bIBAIOTCS JPYTUE CHMBOJIbI, HAIPUMEDP, JKUPHBIM, KVPCU80M, OAUYEPKHYTHIM. [IpumMepsl
TEKCTOB ¢ hopMaTupoBaHueM — s3bIku html, xml, cucrema penakrupoBanus LaTeX.

(BcTaBUTH NpUMEPHI TEKCTOB € (POPMATHPOBAHUEM U IIPOCTHIE TEKCTHI)

[TonpoOuelt o Hux Mokere y3HaTh B MuTepHere. CkaxkeMmM TOJBKO, YTO CHCTEMa
penaktupoBanus LaTeX nmosiBunach B Te BpeMeHa, KOrjja KOMIbIOTEPbI ObUIM MAaJOMOIIIHBIMU HE
MO3BOJISUIM  OJHOBPEMEHHO OTOOpa)kaTh W M3MEHSTh TEKCT, COJAEp Kalluil pa3Hble HIPUPTHI,
TOTJIa JIFOJIM IPUIyMalld Ha 3KpaHe HaOupaTh 0JHO (TEKCT ¢ CUMBOJIAMH (OpMaTHUPOBaHUS), a Ha
MIPUHTEPE BBIBOJUTH COBCEM JPYyroe (TEKCT C pa3HbIMU HIpudTaMu, roTOBbIN pe3ynbraT). Bron
TaKOIro TeKCTa ObUI MOXO0XK Ha JIETCKYI0 Urpy «Mopckoil 60ii», TJie UTPOKU 33/1at0T KOOPAUHATHI
KBaJpara, [0 KOTOPOMY CTpEJsAeT MYIIKa, ¥ TOJIBKO IO pe3yibTaTy J0TraJAbIBAKOTCS, YHUUTOXKUIN
JIM OHU Bce KOPaOJM MPOTHBHHUKA.

PacrTpoBrbie nzo0pa:kenus
Bort npocroii mpumep pacTpoBOro puCyHKa.
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CHayana 3a7ar0TCsl KOJIMYECTBO TOYEK MO TOPU3OHTAIM U 1O BEPTHKAIU. Y KaXKIOU
TOYKH, IOJIy4aeTcs, €CTb CBOW IEJIOYMCICHHBIH HOMEp MO TOPU30HTAIU M [0 BEPTUKAJIU.
YTtoOb! JTyyllle MOHSTH, BCHOMHUM HcTopuio Pene ne Kapra. OT1o uenosek »xwuin Bo PpaHuuu J10
SMOXM KanuTanu3ma. PykoBojauteneMm rocynapctBa Obul KOposib. OCHOBHBIM CpPEICTBOM
pa3BiieYeHUs] HAPOJHBIX Macc ObLIM Tearphl. [Ipuuem, Kakabplil MOCeTUTeNb 3aHUMal TO MECTO,
KoTopoe emy HpaBuiochb. Cpeau moceTruteneil ObulM Takke BOCHHOCTyXxauue. B apmun
TUCLUMILIMHA ObUIa IOCTaBlieHa MI0X0. Bece cropel BOOpy:KeHHbIE BOGHHOCITYXKAIIKE Pelliajiy, B
OCHOBHOM, 4€pe3 J1y3jib. YUaCTHUKY AY3JIH CKPbITh OT TpuOyHana (akt yyactust ObuIO Jierko. B
Cropax 3a JIydiliie MecTa Morulaiy U MoJIydalid paHeHUs: BoeHHocHyxkamue. O0beM HeOOEeBbIX
notepb karactpoduuecku Bospactan. Pene ne Kaprt namen pemienue 3toil mpobiembl. OH
MPEJIOKUI IPOHYMEPOBATh KAXKIBIA psAll, a B KaXJAOM psAdy MPOHYMEpoBaTh Takxke mecrta. B
IpoJIaBaeMbIX OWiieTax 3apaHee OTMEYald psAAbl MECTa, W KaKJbli MOCETUTENb MOI CECTb
TOJIBKO Ha CBOE€ KPECIIO, ONpeAesieMOe HOMEPOM psiia U HOMEPOM MecTa. DTy CUCTEMY Ha3BaJH
JIEKApTOBOM CUCTEMOM KOOpPIUHAT.

Takum oOpa3zom, rociie 3ajaHusl KOOPAUHAT KaXXI0W TOUKH, Jaliee 3aaeTcs LBET KaXKI0M
ToukHd 1enuM uciioM. Hampumep, 1 — 3to kpachsriii, 0 — 310 Oemnbiif, 5 — 3eneHsnii u T.11. Leasim
YHCIIOM MOXHO KOJUpPOBaTh TaKKe OTTEHKU LBETOB. MHorma 3ajmaioT Takke coyeTaHUs
OCHOBHBIX I1BeTOB, Hampumep, RBG — red, green, blue wmim kpacHbIi, 3€TeHBIN, CHHUH, B
3aBUCHUMOCTU OT TOTO, KakOro W3 3THX TpeX IIBETOB OOJIbLIE, MOJIyYaeTCsl Pa3jIUYHbINd LIBET
TOYKH.

Korzma Touek A0CTaTOYHO MHOIO M KapTHHKA JOCTAaTOYHO OoJblIas, IJ1a3 4eloBeKa
HAaYMHACT BOCIPHHHUMATL €€, KaK CIWHOC ICJI0C. Takum crocoboMm XpaHATCAd B BHIAC
MIOCJIEIOBATEILHOCTU OUTOB, HaNpUMeEp, Liejbie poTorpaduu.

BekTopHble n300paxeHus, YepTeKH U MOJeIH

BexTopHBIil pUCYHOK HE XpaHUT MH(OPMALIMIO O KaXk101 Touke. B HeM coxepxkurcs
uH(popMalKs 0 KOHTYpax U 3aJIUBKE BHYTPU 3TUX KOHTYPOB.
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B Outax 4epe3 menbple U BEIIECTBEHHBIE KOAUPYETCS KOJUYECTBO OTPE3KOB, KOOPAUHATHI
BEPIIMH OTPE3KOB U LIBET BHYTPU KOHTYpA.

Bmecto oTpe3koB MOryT OBITH yrd OKPYXHOCTEH, ONHCAaHHbIE KOOPAMHATaAaMHU Tpex
TOYEK, U3 KOTOPBIX MOKHO BBIUUCIIUTH PajInycC.

B

A

BekTtopHble PUCYHKM SIBJISIOTCS OCHOBOW JUISI MOCTPOEHUS 4YEpTEeKed u Mmojenei. B
MOJIeTM KOOPIHMHATHI BEPIIMH OTPE3KOB U APYruX (UTYp MOTYT OBITh TPEXMEPHBIMH, T.€.
3aJ1aBaThCs Yepes X,Y,Z.
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3ByK

3ByK MOXeET ObITh 3aJjaH HECKOJbKUMHU myTsMH. Ilpu ouudpoBke (XpaHeHUs B BUE
OMTOB) 3BYyKa, IOCTYMAIOIIETO W3 BHEIIHEIO0 MCTOYHHMKA (MUKPO(OH, JIMHEWHBIN BXOJ), yepe3
ONpe/IeNICHHbIE MPOMEXKYTKH BPEMEHM 3alMCBIBAIOTCS BaXKHbIE XapaKTEPUCTUKH 3BYKOBOIO
MIOTOKAa, HalIpUMeEp, AMILTUTYA.

[Ipu BocHpou3BEIEHHWH TAaKOro 3ByKa B OOpPaTHOM TMOpsAKE, KOHEYHO, 4YacTb
uHpopMaluy TepsieTcsi, HO B LEJIOM, pa3sHHUIA MEXIYy LUQPPOBBIM U OOBIYHBIM 3BYKOM HE
BOCIIPMHHUMAETCS MOCIIE ONPEAEIEHHOTO MOpOora.

himi= 1:47 68 1:47.60 1:47.62 1:47 .64 1:47 66 1 1:47.70 1:47.72
[IpocTo wHOTIA OT AJIUTEIBHOTO TPOCIYIIMBAHUS IHU(PPOBOTO 3BYKa MOXKET pPa300JIeThCs
rojoBa.

Buaeo

C Buzeo ouyens npocto. C onpeeneHHON YaCTOTOM COXpaHSIIOTCS PacTPOBBIE KaJphl (Kak
dboTtorpadun), MEXKIYy TOCIECIYIONIUM W MPEABIAYIIUM KaJpamMu pa3HHIla HeOOJbIas, HO €Clu
MMOKa3bIBaTh TOJPSJ MHOTO KaJpOB, YEIOBEKY, KOTOPBIA BCE 3TO CMOTPHUT, KAXKETCS, UYTO
KapTUHKA ABMKeTCsA. K ABMKyIuMcs KaapaM MPUKIIAIbIBAETCS 3BYKOBAs JOPOKKA.

Kak 6utoBas MH(*)OpMaLlMﬂ 3anucbiBaeTcda MmaTtepuarnbHoO

Hy, a Tenmepp HeMHOro o TOM, Kak 3TH OUTBHl XpaHsATcs Ha KommbioTepe. C
AJIEKTPUYECTBOM BCe SICHO: 1 — ecTh HampsbkeHue, 0 — HET HampsHKeHHs, TouHee, i1 1 0JHO
HarpsbkeHue, i 0 1pyroe HarpspKeHue.
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Iepgpoxaprel 1 nep¢oIeHTHI

Hctopryecku mnepBbIMU XpaHUTENsIMU HHGpopManuu ObulM MeppOoKapThl, IO3THEE
nepdonentel. Ceitdyac mepoKapThl HCIOIB3YIOTCS, KaK KIIOYM ISl KOJOBBIX 3aMKOB B
MOABE3/1aX, MOKET OBITh Y KOI'0-TO TaKOM 3aMOK CTOUT.

Mexay IByMs 3J€KTPUYECKUMHU KOHTaKTaMHU MPOIycKaeTcst Oymara ¢ apipoukamu. Ecim
KOHTAKThI MONA/Ial0T Ha JbIPOUKY, TO JIEKTPUUECKas LENb 3aMbIKAeTCsl, U €CTh TOK. A €CilH He
Ha JBIPOYKY, TO LIETIb PA30MKHYTA, TOKA HET.

OnepaTuBHasi naMATh

BHyTpu koMIbroTepa ecTh oliepaTuBHAs aMsATh Ha KOHJeHcaTtopax. 1 —3apsj ectp, 0 —
3apsiga HeT. Takas mamsTh paboTaeT, MoKa yCTPOUCTBO B 1I€JIOM MOJKIIOUYEHO K AJIEKTPUUECKOMY
nuTaHuio. [Ipy oTKIIOUeHNN NaMATh CTUPAETCSL.

MarauTHbIe HOCUTEJIH

BHyTpr KOMIBIOTEpOB €CTh TaKK€ TaK Ha3bIBa€Mble HAKONHTEIM Ha JKECTKHX
MarHATHBIX JMCKaX, WM BUHUYECTEp. PaHbIe Takke NPUMEHSUIMCh HAKOMUTENIW Ha THOKUX
MarHATHBIX TUCKaX WM TUCKETHI, 1 HAKOMMUTE Ha MarHUTHBIX JIeHTax. B HuX uHpopmanms (0
u 1 ) XpaHHTCS dYepe3 OpPHEHTAIMI0 MAarHUTHBIX JOMeHOB. CHIIBHO€ MAarHHUTHOE TIOJe
[IEPEOPUEHTUPYET HAINpaBJICHWE MAarHUTHBIX JIOMEHOB (3amMchbiBaeT HH(pOpMalMIo), ciaboe
MarHuTHOE I0JI€ ONpeAessieT HalpaBlieHue TOMEHOB (cunuThiBaeT HHGopMmanuio). Takas naMarhb
MOKET XpPaHUTHCS JI0JIT0 0€3 NIEKTPUUECKOrO MUTaHUS.

OnTnyecKkue HOCUTEIH

Ha nazepupix nuckax (CD, DVD) 3epkanbHble n MaToBble yuyacTku o3HavatoT 1 u 0. Ha
3€pKaJIbHOM Y4acTKe JIyd OTPa)kaeTcsl, HA MaTOBOM IOTJIOIIAETCS.

DK

Bort Bam 3aganue Ha CaMOCTOSITENBHOE BBINIOJIHEHHE: onmuTe B IHTepHeTe, y3HauTe,
KaKo€ MPUPOJHOE SBICHHUE UCIOJIB3YETCS JUIsl XpaHEeHUsS! HHPOpMAIK (IIeIKax.

Kak 6utoBas MHCbOpMaLlMﬂ nepepaeTcd OoT KOMMNbHOTEPa K KOMNbHOTEpy

Kak Bl moHsuim, umHpopMmanuio (OUThl U OailThl) HAIO HE TOJBKO XpPaHUTb, HO H
nepenasarb. Jls 3TOro MX HalO HAJIOXKUTh HA KaKOe-HUOYAb (pu3Mueckoe Iosie U 3TO IoJje
nepeaBath.

AKyCTHYECKHE MOIEMBbI

HcTtopuuecku nepBoil B Mupe LudpoBoi CBA3bIO Ha paccrosiHMe Oblia a30yka Mopse.
A30yka Mop3e 310 mpuMep MaHUMYISIUN (OTKITIOYCHUE-BKIIOUEHNUE) C HECYIIIUM CHUTHAJIOM.

Jlanee ¢ pa3BUTHEM DIEKTPOHHKH OJHOBPEMEHHO C MaHUNYISANWEH CTand
HCII0JIb30BAThCSl TAKXKE MOIYJISLUSA/IEMOYJSAUsl CUTHAJa Ha Hecylyto yactory. [loapobOuee
00 3TOM MO’K€eTe y3HaTh, HanpuMmep, B Bukuneauu (wikipedia.org).

OTMeTuM, eclii B Ka4eCTBE HECYIIUX MCIOJB3YIOTCS 3BYKOBBIE BOJIHBI, TO ATO OOBIYHBIN
roJI0COBOM MOJIEM, UCIIOJIb3YEMBIH JUIsl COEAMHEHUS Yepe3 TeIePOHHYIO CTAHIIUIO.

BbIicoKOYacTOTHBIE MOJIEMBbI

Jly1st ceTeBBIX T1aT M O€CIIPOBOHOMN CBSI3U UCIIOJIB3YIOT B KAU€CTBE HECYITUX
ANIEKTPOMATrHUTHBIC KOJICOaHUSI.
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ONnTOBOJIOKOHHDbIE JTUHUA

B BOI0KOHHO-ONITHYSCKHUX JIMHHUAX CBSI3H B KAUECTBE HECYHICTO HUCIIOJIB3YETCA JIYyd CBCTA,
C KOTOPBIM IIPOBOJAT OIICpaliu MOOYJIIIUU Y1 MaHUITYJIALUHA.

Kak komnbromep obpabambieaem uHghopmMmayuro

BuTtoBble onepauunun

Ecnu koMmbrotep XpaHut uHdopmanuio B Buie OUTOB, TO U 00paboTka HHpopMaIu B
KOHEYHOM UTOTe 03Ha4aeT 00paboTKy OuToB. CyIIECTBYIOT CJIEYIONIHNE OMTOBBIE OTIEPaIUU.

HE WK MCKMYAIILEE MK
0 0
0 1 0 0
NOT 0 0 XOR 0
0 0 0
! NOT L ] 0 1 XOR == 1

= =

1

] XOR ]

—_
—

UtoOb1 nerue Ob110 pazobpathes, npencraBbte, 4To 0 —310 JIOXKD, a 1 — 310 UICTHUHA.
HE UCTUHA 6yzner JIOXKb. HE JIOXb 6yner ucrunoit. Onepauuu 1M n MJIN taxxke nerko
npescraputh yepes MCTUHY u JIOXKb. UCTUHA U MHCTHUHA 6Gyner UICTUHON, Bce
octanbHble Manumyssiuu UCTUHBI ¢ JIOXKBIO unu cama JIOXKD Bcerma 6ymyT JIOXKBIO.
EnunctBennas u3 stux OutoBbix omepanuii «MCKJIIOYAIOLIEE WJIN» ne umeer
MPSIMOTO aHajora B 0ObIIEHHOW YeI0BEYECKOU JIOTHKE. DTY ONEpaIiio MOXKHO MPEJICTaBUTh TaK:
BbixogHOU pesynbrar Oyner UCTUHA, eciu nBa BXOAHBIX 3HAUEHUS OTIMYAIOTCS APYr OT
Apyra.
3ajaHue Ha caMOCTOSITENIbHYIO pab0OTy — MPONTHUCH MO KaXXJAOMYy U3 BapUaHTOB BXOJHBIX
3HaYEHUH M0 KaXJ0i OMTOBOI onepannuy U NpOBEPUTDH PE3YIbTAT JIUYHO.
Kpome stux onepanuii ects eiie onepanuy OMTOBOrO CMEIEHUs. 3HAaYeHUs BceX OMTOB
MOTYT CMECTUTBCS BJIEBO
0001000100
0010001000

WJIY BIIPABO.

0001000100
0000100010.

Jlornyeckue anemeHTbI

CymiecTByIOT 3J€KTpOHHBIE cXeMbl, peanusyromue oneparuu NOT, AND, OR, XOR.
[Ipu mpoexkTrpoBaHUM LU(GPOBBIX MHUKPOCXEM A3TO — KUPHHUYMUKH, U3 KOTOPHIX cOOMpaercs
CJIOXHAasi MUKPOCXEMa.
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Bapuants! peanuzauuu NOT, OR, AND cxeMm yepe3 31eKTpOHHBIE TPUOOPHI MOXKETE HANTH B
WNHrepHere.

Ycunutenu

I'maBHas Bo3moxkHOCTh st moctpoeHus NOT, OR, AND 531eKkTpOHHBIX CXeM
3aKJIIOYaeTCsl B TOM, YTO B NIpuUOOpax, OCHOBAHHBIX Ha HEKOTOPBIX MPUPOJHBIX SIBICHUSX,
MOXKHO YCHJIMBATh CJIa0bIil CUTHAN, TO €CTh, CIa0blil CUrHAJI yIpaBisieT CUIbHBIM IOTOKOM U B
pe3ynbTaTe MoJiydaeTcsl yCuJieHue cUrHaiga. Moxere npeactaButh 3T1o Tak. Komanaup — oauH
YeJIOBEK, HO OH MOXET KOHTPOJHUpPOBATH JEHCTBUS MHOTUX JIIOJIeH, HAXOJSIIUXCS B €ro
MOJAYMHEHUH, U MHOTO JIIOJIel — MOJYMHEHHBIX, MOTYT clieJaTh ropa3fo OoJiblie paboThl, YeM
KOMaHJUp OJMH.

BakyyMHble naMmnbl

HcTopryecku nepBbIMH YCUIMBAIOLIUMU NpUOOpaMu ObLIM BaKkyyMHbIE JIaMIlbl. BHyTpu
JIaMIIbl OTKA4aH BO3yX M JABUXKYTCS JEKTPOHBI B JIEKTPOMAarHUTHOM IOJIE.
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CunbHBIM TIOTOK — OT aHOJa K Karoay. Mexay HuUMH pacrnojiokeHa cerka. K cerke
MoJaeTcsd Caa0blii M3MEHSIOIIMKUCSA MNOTEHUHAI. OTOT CJIAObIH H3MEHSIOMIUKICA MMOTEHIIHAI
peryaupyer MOIIHBIA MOTOK 3JEKTPOHOB M MOIIHBIA MOTOK AJIEKTPOHOB M3MEHSETCS TaK, Kak
M3MEHSETCA CNa0blid MOTEHIMal B CETKe. DTO M €CTh ycuiieHue ciaboro curnana. Ilepswie
AJIEKTPOHHBIE KOMITBIOTEPHI OBUIM CHAEJaHbl Ha OCHOBE JiaMmn W ObUIM TIO pa3MepaMm O4YeHb
OOBIIMMU, MOTJIM 3aHUMATh LIEJIBIM 3TaXK B 3aHUU.

TpaH3ucTopbl

TpaH3ucTopsl caenaHbl W3 MOJYNPOBOJHUKOBBIX MaTepuaioB. B mosynmpoBoaHHMKax
MOKHO CO3aBaTb 30HBI, B KOTOPBIX TOK IIPOBOJUTCA IOJIOXKHUTCIBHO 3apsKCHHBIMH YaCTHLAMUA
(3OHI)I p - HpOBO)II/IMOCTI/I) " 30HBI, B KOTOPBIX TOK IMPOBOJUTCA OTPHULATCIBHO 3apsKCHHBIMH
yacTullaMu (30HBI n - mpoBoauMocTH). Kak 3To nenaercsi, moxkere y3HaTh B MHTepHeTe miu
CIIELIMAIbHOM JTUTEpaType.

PaccmoTpuM mpocreiiinyto Mojenb OUIOISPHOrO TpaH3ucTopa. J[Ba TOJCTBIX CIIOS IO
Kpasi Ha3bIBaIOTCS KOJUIEKTOPOM M 3MUTTEpOM. TOHKMI IO MeXIy HUMHU Ha3bIBaeTcsl 0a30il.
Tun mpoBOIUMOCTH KOJIJIEKTOPA W AMHUTTEPA OJIMHAKOBBIM. TUI MpoBOAMMOCTH 0a3bl IPYroi.
Mexy KOJUIEKTOPOM M SMUTTEPOM HJET MOIIHBIA MOTOK 3apsbKeHHbIX udactul. Ha 6aszy
nojaercs caadblil MepeMeHHbIN MOTEeHIUAIL. JTOT cIalblil IepeMEeHHbIN MOTEHINANl PEeryJIupyeT
MOIIHBII NOTOK TaK, YTO MOILIHBIM NOTOK M3MEHSETCS B 3aBUCMMOCTU OT M3MEHEHUN claboro
noteHuuana. CoOBpeMEHHbIE KOMIIBIOTEPBI CIENaHbl Ha OCHOBE IOJIYIPOBOJHUKOB. U3
ITOJIYIIPOBOJHUKOB MOKHO CJIEJIaTh CXEMBI C 0YEHb MAJICHBKAM Pa3MepOM 3JIEMEHTOB, [I03TOMY
MbI CBOMMH TJIa3aMH MOYKEM BUJIETh, UTO C KaX/IbIM pa3Mephl AJIEKTPOHHBIX IPUOOPOB OLILYTUMO
yMeHblnaTes. Kpome Toro, mpu MaccoBOM NPOU3BOJCTBE CEOECTOMMOCTb IPOU3BOJICTBA
ITOJIYIIPOBOJHUKOBOM TEXHUKH OYEHb PE3KO MAaJaeT, YTO IO03BOJIMJIO MHOTMM IIOKYIIaTh
JEIIEBYIO JIEKTPOHHYIO TEXHUKY.

26 CneumanbHO OnA npoekTa VHpopMaTmka XXI



ProgBookN1@inbox.ru 3necs MoXKeT OBITH pa3MelnieHa Baia pekiama 2/26/2010

OI'ITOSI'IeKTPOHHbIe CcXeMbl

B ONTOSJICKTPOHHBIX YCHUIIMTCIAX HCIOJIb3YCTCA CBOMCTBO M3MCHCHUS IIpO3pavYHOCTU B
OJITHOM HaITpaBJICHUHU B 3aBUCUMOCTH OT CBE€TOBOI'O IIOTOKA B APYIOM HAITPaBJICHUH.

]
| |
L]

Taxkum o6pa30M, CUJIBbHBII JYd U3MCHACTCA B 3aBUCHUMOCTHU OT TOI'0, KaK HM3MCHACTCA
CJIa0bIN JTyY.

OnmHako, B HacTosIIee BPeMS ONTORICKTPOHHKA II0KA HE MOJIydWwsia IIHPOKOTO
IIPUMCHCHHUA, TaK KaK CKOPOCTb HM3MCHCHHA CTCIICHU IPO3PAYHOCTH Y Haﬁ)]eHHBIX HaYKOI\/II
MaTepHaloB IT0Ka OYEHb MaJa.

CBerI'I poBOAHUKOBbIE CXEeMbl

B cneunanpHOM nuteparype Bbl MOXKETE O3HAKOMUTHCS C TEM, KaK Ha OCHOBE SIBJICHHS
MPUPOJABI — CBEPXNPOBOAUMOCTH U 3Pdexte [[xo3edcoHa MOXKHO TMOCTPOUTH KOMIIBIOTEP.
CkaxxeM TOJIbKO, YTO ceiluac MoKa TaKhe KOMIbIOTEPhl OYEHb JOpPOTUe, MO3TOMY LIMPOKOIO
[IPUMEHEHMSI HE HAIIJIM, HO B Oy/AyIleM, BO3MOXHO, OyAYyT UCIOJIb30BaThCS IIHUPOKO.

Fup,paBn n4yeckKkue cxembl

CyliecTBYIOT M 3K30THYECKME BO3MOXXHOCTH YCWJIEHUS CUTHAjla, Hampumep,
MaJIOMOIIHBIM TOTOK BOJBI B CHEIUAIBHO CACIAHHOM YCTPOWCTBE MOXKET YIPABIATH TOTOKOM
BOJIbI OOJIBIIIONW MOIIHOCTH. B CBSI3M C BBICOKON CTOMMOCTBIO U OOJIBLIMMH pa3MepaMu TaKue
YCUJINTENH JUIsl BBIYUCIUTEIBHON TEXHUKU B IPUHIIMIIE MOXKHO CJIENaTh, HO OyJET HEBBITOIHO.

HdencTtBuA B nporpamme

Hakoner, HacTynuio Bpems omoapo0Hee pacCMOTPETh UMITEPATUBHYIO YaCTh IMIPOTPaMM.

JluHeliHbIe Oelicmeus

BrI ye BCTpedaluch ¢ MOCIEA0BATEIbHBIMY JIMHEHHBIMU ICHCTBHUSMU, BBITTOJIHAEMBIMU OJTHO
3a APYruM, €CJIM HET aBapUUHOTO 3aBEPILICHUS IPOTPAMMBI.
[To3HakomMuM Bac enie ¢ AByMsl BaXKHBIMU BUAAMU JE€HCTBUM.

BemeneHue

Bo-nepBbIX, 3TO BETBIEHUE.
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noxhb

YCAOBMHE

HCTHHA

NEWCTBME 2

NEWCTBME 1

YcnoBue — 3TO JIOTHYECKOE BBIPAXKEHUE, IEPEMEHHAs WM KOHCTaHTa. Ecim ycioBue
HCTHUHHO, TO BBINOJHAETCA AelcTBue 1. Eciu yciioBue J10KHO, TO BBINIOIHAETCS AeHCTBHE 2. MBI
IIOKA3aJIM CXEMY C YKa3aHMEM TaK Ha3bIBAEMOIO «IIAPCKOTO ITyTH», IJIaBHOW JIMHUU JIEHCTBUS.
OroT TepmuH BBeleH [lapoHkaeBbIM B €ro CBOOOJHO JOCTYNHBIX MO MHTepHeTy KHuUrax.
['mtaBHas MMHUSA anropuTMa s MOBBIIIEHHS €70 HArJIAIHOCTH UAET BEPTUKAIBHO CBEPXY BHU3.

HeiictBue 1 MoxeT ObITh €AUHUYHBIM I NPEACTaBIATH COOONW HECKOJBKO IMPOCTHIX
nerctBuid. To ke BEpHO I NEUCTBUS 2.

B cooOuiennu o si3pIke MOXKeTe 03HAKOMUTBHCA ¢ onucaHueM omneparopa IF.

PaccmoTprM XOpomIo M3BECTHBIM IPUMEP C PEIICHHEM KBAaJIPAaTHOTO YPABHEHUS 4epe3
OUCKPUMHMHAHT. JTOT crnoco0 ucnoJib3oBan eme Anb-Xope3mu (1poBeputh!), OT HMEHH
koToporo npousonuio cinoBo AJITOPUTM. Jlns ypaBHeHus ax +bx+c=0 mpu M3BECTHBIX a,b,c

HAaJ0 HAWTU 3HAYECHUS X.
N
lBROO 0b,C]

o0 >— J/
+ He kKeBOapPOaTHOES
HEQBRHEHKE

D>0=
+ 4%7
EcTe ap0 KOPHA -
x1=(—kb-KOPEHB(D} /(E%a) <0 J/
®=(—h+KOPEHBCDY /(%0 + EcTe oaMH HOPEHG
BoBOg x1,x2 x1:=C—b—KOPEHBCD) /(250

HeT KopHeR BLBOL x1

H

MODULE Progbooklf;
IMPORT Log := StdLog,Math;
VAR
a*,b*,c*:REAL,;

PROCEDURE Solve* ();
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VAR D,x1,x2:REAL;
BEGIN
IF a#0 THEN
D:=b*b-4*a*c;

IF D>0 THEN

Log.String('EcTb ABa kopHs');Log.Ln;
x1:=(-b-Math.Sqrt(D))/(2*a);
x2:=(-b+Math.Sqrt(D))/(2*a);

Log.String('x1=");
Log.Real(x1);
Log.Ln;

Log.String('x2=");
Log.Real(x2);
Log.Ln

ELSE
IF D<0 THEN

3necs MoXKeT OBITH pa3MelnieHa Baia pekiama 2/26/2010

Log.String("HeT kopHeit');Log.Ln;

ELSE

Log.String('OamnH kopeHb');Log.Ln;

x1:=(-b-Math.Sqrt(D))/(2*a):

Log.String('x1=");
Log.Real(x1);

Log.Ln
END
END

ELSE

Log.String('YpaBHeHue He kBagpaTHoe');Log.Ln;

END
END Solve;

END Progbooklf.

3aueM Anp Xope3Mu MOHAJA00MIOCH pelllaTh KBaJpaTHOE ypaBHeHHE? MHorue iroau
3aJIal0TCSl BOIPOCOM, @ 3a4€M HaM KOHKPETHO HYKHO YMETh pellaTh KBaJpaTHOE ypaBHEHHE.
Bor IpUMEP TOI0, KaK TCXHHYCCKad 3ajada — OIPCACIICHUC NJIMHBI aHKCPOBKH apMaTypHOI'O
CTCPKHA B 6GTOHC, CBOOUTCA K KBaJApaTHOMY YPaBHCHHIO, 4@ KOPCHbL I3TOI'0 KBaApPaTHOI'O
YpaBHCHUA €CTh 0Ta AJIMHA. JIJ'II/IHa AHKCPOBKHU PACCUUTBIBACTCA U3 YCIIOBHA TO, YTO KOHUYECKHHU
KyCOK O0eTOHa He JIOJIKEH OTOPBAThCSl OT OCHOBHOIO O€TOHA P BHIOPAHHON IMHE aHKEPOBHHU.

\] 15°
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MODULE MetroShaibu;
IMPORT con := StdLog, Math;

CONST
pushinka=0.0001;
Rs=3720; (*kr/cm2*) (*yTOYHUTb KNacc apmaTypbl*)
Rbt=16.3; (*kr/cM2*) (*yTouHWTb knacc 6eToHa*)
VAR

d*:INTEGER; (*B MM*)

PROCEDURE Qvur (a,b,c:REAL;VAR kornei:INTEGER;VAR x1,x2:REAL);

VAR D:REAL;
BEGIN
D:=b*b-4*a*c;
IF D<0 THEN
kornei:=0
ELSIF (ABS(D)<pushinka) THEN
kornei:=1;
x1:=-b/(2*a);
Xx2:=x1
ELSE
kornei:=2;
x1:=(-b-Math.Sqrt(D))/(2*a);
x2:=(-b+Math.Sqrt(D))/(2*a)
END
END Qvur;

PROCEDURE Cuutain* ();

VAR As:REAL;
kornei:INTEGER;
Xx1,x2:REAL;
BEGIN
As:=Math.Pi()*(d/10)*(d/10)/4;
(*Bce B caHTUMeETpbI*)
Qvur (1,4*d/10, (d/10)*(d/10)-4*As*Rs/(Math.Pi()*Rbt),kornei,x1,x2);
IF kornei>0 THEN

IF x1>0 THEN
con.String('x1=");
con.Tab;
con.Real(x1);
con.Ln

END;

IF x2>0 THEN
con.String('x2=");
con.Tab;
con.Real(x2);
con.Ln

END

ELSE
con.String('HeT peweHusal');con.Ln;
END;
RETURN
END CuuTait;

END MetroShaibu.

Bugumo, nepen Anp Xope3mu, BO3MOKHO, BCTaja B CBO€ BpeMs 3ajaya U3 TEXHUKH,
KOTOpasi perajach KBaAPATHbIM YPAaBHEHHUEM.

B coobuienun o s3bIke MOXKETE TaKKe 0O3HAKOMUTCS CO CJIOKHBIMHM BUJaMH BETBJICHUH C
ucnosib3oBanueM kitoueBbiX cinoB ELSIF, CASE, no nns nauama npocroro BerBieHust IF-

THEN-ELSE nocrarouno amst paboThI.
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Lukn

Jpyrum BakKHBIM BHJIOM JIEHCTBHUU SABIAETCSA LMUKI. L{MKJI COCTONT M3 MPOBEPKU YCIOBUS
U MTOBTOPSIEMBIX JEHCTBUM.

HCTHHA
== [IEWCTBHE1 |

v

HCNOBME

noxhb

Paccmotpum ki ¢ yenosuem B Haudasne (ki WHILE). Buauane npoBepsiercst ycimoBue, eciu
OHO HCTHUHHO, BBINOJHSAETCA neicTBUel, wHauye uukn 3aBepmaercs. [lociie BBITOTHEHUS
JNEercTBUAl yCIIOBUE TPOBEPSETCS 3aHOBO M TaK JO TEX IOP, NOKA YCIOBUE HE CTAHET JIOKHBIM.
HeiictBuel MoxeT OBITh €AMHUYHBIM JCUCTBHEM WM HAOOPOM IEHCTBUM. 37€Ch MBI CXEMY
LMKJIA Takke Janu B ctuiie [lapoHkaeBa ¢ yKa3aHUEM «IApPCKOTO MyTH.
B coobmiennn o si3pIKe MOKETE 03HAKOMUTHCS ¢ onrcanueM oneparopa WHILE.
Paccmotpum ipumep — anroputm EBkinna jyist moucka HanOOoIbIIETo OOIIETO JSTUTEIS.
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J

leEod run |

+

[NorMerHAsM M K H*

FHI=0cTATOK OT
LEAEHIA M HO

Pt

1=
Fit=~

PI=0OCTOTORK OT
ASASHWMA M HI N

OTeeT N

1

MODULE ProgbookWhile;
IMPORT Log := StdLog, Dialog;
VAR

m*,n*:INTEGER;

PROCEDURE Euklid* ();
VAR p,r:INTEGER;
BEGIN
IF m<n THEN
pi=m;
m:=n;
ni=p;
Log.String('MomeHanu 3HayeHus ');
Log.Ln;
Log.String('m=");
Log.Int(m);
Log.Ln;

Log.String('n=");
Log.Int(n);
Log.Ln;

Dialog.UpdatelInt(m);
Dialog.Updatelnt(n);
END;
r:=m-(m DIV n)*n;
Log.String('r=");
Log.Int(r);
Log.Ln;

WHILE r#0 DO
IF r#0 THEN
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n:=r;

Log.String('O6HoBUAM 3HaYeHunsa ');
Log.Ln;

Log.String('m=");

Log.Int(m);

Log.Ln;

Log.String('n=");
Log.Int(n);
Log.Ln;

r:=m-(m DIV n)*n;

Log.String('r=");
Log.Int(r);
Log.Ln;

END
END;

Log.String('OTBeT ');
Log.String('n=");
Log.Int(n);

Log.Ln;

RETURN
END Euklid;

END ProgbookWhile.

3ajaHue Ha CaMOCTOATENbHYIO paboTy — momnpoOyiTe NpeacTaBUTh ce0s B poOH
KOMHBIOTepa U BBIIIOJIHUTH aJ'IFOpI/ITM EBKJ’II/II[a C paSHI)IMI/I NCXOIHBIMU 3HAUYCHUSIMMU.

B coobmennn o si3pIke Takke B OyAyIIeM MOYKET€ O3HAKOMHUTHCSA C APYTMMH BUIAMU
UKIIOB, HO Ayt Havana nukiaa WHILE nocrarodyno mist paGoThl.

OrpaHuyeHunsi, 0 KOTOpbIX HaAo Bcerga NOMHUTb

Ecte xopomast anrnwmiickas mnocioBuna «forewarned is forearmed» - «xTO
MPEIYIPEKICH, TOT BOOPYKCHY.

OzpaHu4YyeHus1i KOMNbOMepa

OrpaHM‘-leHMﬂ 0To6pa)|<eHm| MUpa B TMNnax AaHHbIX

Bcerna Hai0o MOMHUTE, YTO LIEJIbl€ U BEIIECTBEHHBIE YMCIA B KOMIBIOTEPE OTIMYAKOTCS
OT LIEJIBIX U BELIECTBEHHBIX YUCEI B apupMeETHKE U anreope.

Kak MbI yxXe roBOpuiHM, y LEJIbIX U BEIIECTBEHHBIX YHCEN B KOMIBIOTEPE €CTb
MaKCUMaJIbHO€ M MHUHUMAIBHOE 3HAYCHHS. AJTOPUTMBI HAIO CTPOUTH TaK, YTOOBI 3HAUCHHSI
MIEPEMEHHBIX HE BBIXOAMIIH 32 9TH I'PaHUIIBI.

Kpome Toro, kak 310 yX€ TOBOPUIIOCH paHee, HAJO0 MOMHHUTH 00 OIIMOKAX OKPYIJICHHS
IIPH CJI0)KCHUU W BEIYUTAHUN BEIIECTBEHHBIX YHCEIL.

Kpome Toro, npu npeo6pa3oBanuu oJHOTO 1enoro kK apyromy, Hamnpumep, INTEGER B
SHORTINT wmoxeT npou30WTH BBIXOJA 3HAYEHUS 3a Mpeneibl JOMYyCTUMBIX. OTH Ieble
OTMCBHIBAIOTCS Pa3HbIM KOJMYECTBOM OalTOB.

To ke cipaBeUIMBO B OTHOUIEHUH BEILIECTBEHHBIX YHCEL.

Kpome Ttoro, ommbka B oO0mem ciaydae MOXET TMPOW3OUTH TMPU IEpexojie OT
0€33HaKOBOI'0 IEJI0I0 K 3HAKOBOMY, OIIMCBHIBAEMbIE OJMHAKOBBIM YHCIOM OalTOB.
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B oOmem 3Tu mpaBuia mpocThl, HO WX HECOOJIOJCHHE MOKET MPUBECTU K OOJIBIIUM
npoOieMam.

OrpaHu4yeHusi o6bemMa xpaHumon n obpabatsiBaemoun MHcpopmaumm

Orpanuyenust oObemMa ONEpPaTUBHOM MaMsSITH M MECTa Ha KECTKOM JHUCKE CBSI3aHBbI C
KOHKPETHBIMU KOMIIBIOTEPaMH, Ha KOTOPBIX UCIIOJHAETCS IPOrpaMMma.

Pano wnM mo3aHO HPOrpaMMUCT CTAJKMBAETCS C HEXBATKOW MaMsTH. 34€Chb MOKHO
IIPOBECTH CIICAYIOILYIO aHAJIOTHIO — OOJIBIION KYCOK xJieba cpa3y TpyIHO IPOIJIOTUTh, HO €CIIH
OTKYCBIBaTh II0 KyCOYKaM U K€BaTh, TO PaHO WIM MO3AHO 3TOT KYCOK Xjie0a MOMXHO ChECTb.
Hanpumep, MynbTU(POHTaIbHBIH METOJ pEHICHHUS CHCTEM JIMHEHHBIX airedpanvyecKux
YpaBHEHUH IO3BOJISAT HA TOM € KOMIBIOTEPE PELIMTh CUCTEMbI YPaBHEHHI TaKoro OO0JbILIOrO
pa3Mepa, Ha KOTOpbIX 0ObIUHBIN MeTo ["aycca Ha10JIro 3aBHCAET.

EcTpb emie u Takoit TepMUH — HOpMaJM3auMsa. To ecTh Ty YyacTh MH(GOPMALIUU, KOTOPAst
4acTO MOBTOPSIETCS, MOKHO 3aMEHHTh KOPOTKOM METKOM M COCTaBUThH TAaOJIMIy TaKMX METOK,
TakUM 00pa3oM MOKHO CKaTh MH(GOPMALUIO.

B 3aBucumoctH OT mOpuUpONBl JAHHBIX CYILIECTBYIOT pa3Hbleé METOJbl  CXKATHS
unpopmauuu. Harpumep, ecte 1aHHBbIE, KOTOPbIE HE TPEOYIOT TOUHOTO BOCIIPOU3BENEHUS, €CIIU
II0CJIE Pa3KaTUsl Pe3ysbTaT OyleT HEMHOIO U3MEHATHCSA OT TOrO, YTO OBLIO B Hayaje, TO 3TO HE
CTPAIIHO IO YCJIOBHIO 3aJaud. OTO MO3BOJIAET I TAKMX JAHHBIX IOCTPOUTH euie Oosee
s deKkTUBHBIE METOJBl CKaTHsl. Takoe ckatue, Halpumep, UCHojb3yercsa i (ororpadui,
MY3BIKH, BUJEO.

OrpaHu4eHusi ckopocTn o6paboTkm nHcpopmauumn

OrpanudeHusi CKOpocTH 00pabOTKU MH(OPMALIMK TOKE MOYXKHO OTHECTH K KOHKpPETHOM
Mamune. Kak 061 ObICTpO HH paboTan KOMITBIOTEDP, BCETJa HAWETCs 3a7a4da, KOTOpas C epBOTO
paza Oynet oOpabaThIBaThCsI MEIJICHHO, OUYE€Hb MEVICHHO.

B HekoTOphpIX cioy4asx MOKHO  CKOPOCTb IOBBICUTH, HCKIIOYHUB MHOTOKPATHO
BBINIOJIHEHUE TOTO, UTO YK€ CIEJIaHo.

Ecnu 3anaTe npuOpUTET CKOPOCTH, TO 00BEM PACXOTyeMON MAaMATU MOKET YBEITUUUTHCS,
U HaoOOpOT, €ciIM 3a7aTb NPUOPUTET Ha OOBEM MaMSTH, CKOPOCTh MOXET HEMHOIO
YMEHBIIUTbCA. UTO HMMEHHO BaXHO — ompexaensercs Jlenom, pemaeMblM IpH  OMOLIU
KOMIIBIOTEpA.

Ecmu coBcem He moryqaeTcsi yCKOPUTh IPOTrpaMMy, HUKAKUMH YXUIIPEHUSIMH, TO MOYXHO
HCIO0JIb30BATh MapalIeNIbHbIE BHIYMCIEHUS, O KOTOPBIX B IpUMepax OyAeT CKa3aHo.

OapaHuquun YyesioeeKa

[Iporpamma — ToBap. [loaromy Hago nymarb 00 ynoOcTBe ee ucnonb3oBaHus. Jlenaiite
IIpOrpamMMy Tak, 4YTOObI YEJIOBEKY, UCIIONb3YIOIIEMY €€ M YEI0BEKY, J0padaThIBaIOIIEMy €€, BCe
OBbLIO IPOCTO U MOHSTHO.

CKONbKO MOXET 4YefioBeK 3aMOMHUTb U Kak NpeogoneTb 3TOT 6apbep

I'maBHOE orpaHHuYeHUEe, 0 KOTOPOM HaJ0 MOMHUTH BCEI/la — YMHOMY YEJIOBEKY TPYIHO
OTIEPUPOBATH OJHOBPEMEHHO OoJiee, YeM 7 HE3aBUCHUMBIMU MbBICTSIMHA. CrocoO MpeoaosieHus
ATOTO OTPAaHUYCHHUS — HUCIOJIH30BATh 3aBUCHMOCTH MEXKIYy MBICISIMH, CO3HAHHE CTPYKTYPHI.
[Ipumep cCTpyKTYpsl — pa3lieleHue cTpaHbl Ha 00JacTH, paioHbl. MasneHbKuil ropoj
YIpaBIsETCs LEIUKOM, OOJILIION TOPOJI AETUTCS TaKke Ha pailoHsl. [IpakTnueckoe npuMeHeHue
ATOTO MpHeMa — pa30MBKa CTPYKTYp JAAHHBIX Ha 3al¥CH, pa30MBKa MPOrpaMMbl HA MOAYIU U
poLeaypbl, 00 3TOM OyIeT CKa3aHO JabliIe.

MeHee yMHBIM JIIOJSIM TPYAHO OIIEPUPOBATH OJHOBPEMEHHO 0oJiee, YeM TpeMs
HE3aBUCUMBIMHU MBICIISIMU, HO TAKUM JIFOJISIM JIy4Ille 3aHATHCS APYTHM BHJIOM JIESTEIFHOCTH, TaK
Kak UM OyzeT TpyJaHee KOHKYPUPOBATh C APYTUMH.
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Ewe pa3 0 HEBO3MOXHOCTU NOCTPOEHUA NCKYCCTBEHHOIo MHTesNiekKta nnn
O TOM, Kakue 3agayinn MOXHO Nopy4vyaTb KOMNbHOTEPY

B pesynbrate pazBana Coserckoro Coro3a HapoJHBIMU MaccaMM OBJajiena UIesi O TOM,
YTO MAapKCHUCTKO-JICHUHCKasi KOMMYHUCTHYECKAs! UJIC0JIOTHSI HEBEPHA B KOpHE. A BMECTE C TEM
TeHb HEJOBEpPHs JIeTJia Ha aTeu3M, JIeKalluid B OCHOBE 3TOW wmpaeosorud. 3aciyro Kapma
Mapkca sBisieTcs TO, YTO OH €AMHCTBEHHBIN CMOI MOCTPOUTH LIEIOCTHYIO KapTHHY MHpa Ha
OCHOBE arensma B (popMe NMajieKTUUYEeCKOro M UCTOPUYECKOIro Marepuaimima. Bce ocranbHble
KapTUHBI MHpa, MOCTPOCHHbIE Ha aTeu3Me, SBISIOTCS YHIEpOHBIMH M HEJOCTATOYHBIMH JUIS
MIOCTPOCHUS MIE0JIOTHU. AJIbTEPHATUBHBIE CYIIECTBYIOIIME HJICOJIOTHU NMPSAMO WM KOCBEHHO
oJpasyMeBaroT Hanuuue Topua.

Kanuranu3zm kocBeHHO mMpu3HaeT TBOpLA, HO MPU3BIBAET OTAEIUTH 3TO MpPHU3HAHUE OT
XKU3HU, a T€, C KEeM celuac KanuTaJuCThl YCUJIEHHO BOIOIOT, MpPsMO Mpu3HawT TBopua u
NpU3bIBAlOT XUTh Mo Ero 3akoHaM, a He NpUIYMBIBaTh OTCEOSITHHY, TaK KaK 4YEJIOBEK-
3aKOHOJATeNb BCEr/la OrPaHWYEH CBOMM BpEMEHEM, IOHMMAaHHWEM 3a/adyd M, BO3MOJKHO,
KOPBICTBIO, U [TI0O3TOMY BCE NMPUAYMaHHbIE YEIOBEKOM 3aKOHBI OOLIECTBA CO BPEMEHEM IIPUHECYT
CTpafaHus Ipyrum JiroaaM. Hanpumep, crpasanus yrHeTEHHbIX.

KoMMyHHCTBI ¥  COYyBCTBYIOLIME UM JIMIA OyMaid, 4YTO 4YEJIOBEKY, Kak
BBICOKOOPraHM30BaHHOW (opMe MaTepuu MOCWIBHO CO3JaTh JAPYroro uejoBeka C HyJs
(pok/ileHue ueloBeKa €CTECTBEHHBIM IIyTEM 3/1eCh HE HMMEETCs B BUJY) INPH JIOCTHXKEHUU
COOTBETCTBYIOILIEH CTENEHH OPraHU3allii UCKYCCTBEHHON CHUCTEMBI. A 4TO OTIMYAET YesloBeKa
OT Jpyrux HaONoaeMbIX OOBEKTOB MarepuaibHoro Mupa? Pasym. 3HauuT, nojaraiu
KOMMYHHCTBI M COYYBCTBYIOIIME MM JIMIA, BO3MOXHO IMOCTPOEHHUE CHUCTEMbI MCKYCCTBEHHOIO
WHTEJUICKTa, Pa3yMHBIX pOOOTOB.

MHorue cuibl ObUTH OpOIIEHBI HAa pelIeHHe ITOW 3a7auu U HampacHo. B OecruiogHbIx
MOMBITKAX PEIICHUSI 3a/1a4ll MMOCTPOEHUSI UCKYCCTBEHHOTO MHTEIIEKTa ObLIM MOJy4eHbl ApYyrue
KOCBEHHbIE pe3yNIbTaThl — sA3bIK MporpammupoBanust LISP (tm), 6ubnuoTexa KHOMOK U JIPYrHX
a5IeMeHTOB ympaBieHuss wxWidgets um apyroe. A HMCKYCCTBEHHBIM HWHTEIUIEKT HHUKaK HeE
noiayqayics. XOpOIIMM MPUMEpP — IMPOTPaMMBbI- IEPEBOJUYMKH, HANPUMEP, C AHIVIMKACKOTO Ha
pycckuii. Kak u3BecTHO, MEPEBOJAT HE CIOBA, a CMBICI TE€KCTa. BOT CMBICT KOMMBIOTEP U HE B
COCTOSIHUM yJOBUTh. [loaTOMYy BCe mporpaMmbl — MEPEBOAYMKU JaBajiud U OyIyT JaBaTh
CMELIHOM pe3ynbTaT nepesoaa. Beerna.

UYenoBek HE MOKET COTBOPUTH IPYroro 4eaoBeka. YenoBeK HE MOXKET COTBOpUTH Pazym.
[ToaToMy 3amporpamMmmMupoBaTh MOXHO TOJBKO T€ 3aJaud, KOTOpble MMEIOT (hOopMaTn30BaHHOE
onucanue. To ecTp, Te 3a1a4, KOTOPbIE BO3MOKHO pa3OUTh HA IPOCThIE JEMCTBUS, BETBJICHUS U
nukibl. M Bce. Huuero npyroro He CTOMT Jdake IBITaThCA pealn30BaTh. bHU3Hec-IUIaH,
OCHOBAHHBIM Ha pEUICHUM 3aJlaud IOCTPOEHMSI MCKYCCTBEHHOIO HHTEIJIEKTa Bcerjga Oyner
YOBITOYHBIM.

HeGonblwoe oTcTynneHue n HanyTcTBue

DTO y)Xe HE COBCEM KacaeTcs MPOrpaMMHMPOBAHMSI, HO JJIsl OOIIEro Kpyro3opa HoJe3HO.
Kapn Mapxkc coBepuinit HeCKOIbKO OIIHOOK.

1. MeIuieHne — ’T0 CBOMCTBO HE MPOCTO BRICOKOOPTaHW30BAHHOW MaTEpHH. ITO
CBOMCTBO 3/I0pOBOTO M 3pEJIOro 4esioBeka (M3 BCeX MaTepUaIbHBIX O0BEKTOB,
HabmogaemMbiX HaMu). M kak Obl BBICOKO Mbl HM OpPraHU30BBIBAJIM MaTEPHIO
(KOMIBIOTEPHI, KOMIIBIOTEPHBIE CETH ), MBICIIUTh OHA HUKOT1a HE Oy/IeT.

2. MpllieHHe — 3TO HE MPOCTO OTpa’keHUE MaTepuajbHOro Mupa. OTpaxeHue
CKOpEee XapaKTEepHO JUIsl HEXKMBOUM NIPUPObL. YelloBeK — CymecTBo xuBoe. [l
MBIIIUICHAST HEOOXoauMo emie nBa (akrtopa — mepenada wHbOPMAIUU OT
MaTepUaJbHOTO MMpa MO3TY uepe3 3J0pOBble OpraHbl YyBCTB H
npeiBapuTelibHasg HUHPOpMAIUs B CO3HAHMM YEJIOBEKa, B 3aBUCUMOCTHU OT
KOTOpOil OyJeT pa3Hbli pe3yibTar.
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Hcxons u3 yka3aHHOTO B 1.2, YEJIOBEK HE MOXKET CBOMM MBIIIIEHUEM MO3HATh
HEYHUYTOKUMOCTh MaTepuu B OyayleMm, Tak Kak Oyayinee — 3a ImpelenaMu
Hamux opraHoB 4yBcTB. (CrenoBaTelbHO  YTBEp)KICHHE  «MaTepus
HEYHUUYTOKHMMA» SBJISECTCS HE JOKA3aHHOM TeopHer, a TUIOTE30M,
cienoBaTtenbHo, Ha ocHoBe 3toro HEJIB3S crpouts kapTuHy Mupa.
CnenoBarenbHO, omMOKAa B TEOpPUM I[IO3HAHUS MpUBENa K OMIMOOYHOMY
JUAIEKTUYECKOMY MaTepUaIn3My.

YerBepras ommbka Kapnma Mapkca B TOM, 4TO Ha OCHOBE OIIMOOYHOTO
JUAJIEKTUYECKOTO MaTepuain3Ma OH IMOCTPOMJI OLIMOOYHBIH HCTOPUYECKUI
Matepuanu3M. OH paccMaTpuBaid TOJBKO OJUH (AKTOp — COOTHOLIEHHE
MIPOM3BOJIUTENBHBIX CHJI M IPOU3BOJCTBEHHBIX OTHOIIEHWH. B wurore
npoOieMy KamuTajlu3Ma OH BHUJEN TOJBKO B YacTHOM COOCTBEHHOCTH Ha
cpeactBa mpousBojacTBa. Ha camom gene mpoOnema kanuTaim3ma — B
CEeKyJIIpU3Me, OTKa3e OT JJOMHUHHPOBABIIETO paHEE PEIUTHMO3HOTO BO33pPEHUS,
YTO MPHUBEJIIO K TOMY, YTO OTHOLIEHHS MEXIY JIOJAbMH OIPENEISIOTCS He
PEJIUTHO3HOW MOpabio, @ BBITOJIOM, a MpaBUiIa MOPAIH CIEAYIOT TOJBKO M3
BBITOJIBI, YTO TIPUBEIO K OECHOIamHON SKCIUTyaTalldud MpoJjeTapuara
Oypkyasueit. IlombITkum 1apell OpUBUTH 3amaJHbIA  KaNUTaIU3M B
JOPEBOJIIONIMOHHYI0 Poccrio HaumHas ¢ OCBOOOXKICHHUST KPEmoCTHBIX ¢ 1861
roJly TaKXe IpUBENIM K TOMY, YTO OTHOIIEHUsI MEXy Kiaccamu B Poccun, 1o
3TOr0 B KaKOW-TO Mepe OIMpaBIIMECS Ha PEUIHO3HYI0 HPABCTBEHHOCTD,
CTaJli OCHOBBIBAThCS TOJHKO Ha BBIFOJE U MPUBEIU K OecroliagHou
AKCIUTyaTallMy IpoJieTapuaTta M KPECThSIHCTBA, YTO CO3JAJ0 YCIOBHS JUIS
PEBOJIIOIHH.

Jlenun panee pa3Bui 3Ty OMIKUOOUHYIO TEOPHUIO U MPEAIOKHII Ha BpEMsl OCTaBUTh TOJIBKO

OJIHOTO COOCTBEH

HUKa — colanucTuieckoe rocynapcrso. Cranun u bepus, oTinyHO Bianes

SKOHOMHYECKON HAYKOM, AEMCTBUTEIBHO MOCTPOMIM OJHO KpPYITHEWIIEee IPEAPUATHE B MUPE —
CCCP. Opnako co BpemeHeM omuOKku Mapkca mpuBend Kak MUHHUMYM, K TpeM INpPUYHHAM,

pa3pyLIMBIIUM €T
1.

36

0.
3neck ecTh eme U omubOka Jlenmna Ha ocHoBe ommnOku JlapBuna. YenoBek
ocTaeTcs TakUM Ke, KakuM u Obul. YeroBedeckas >KaJHOCTb, JICHB,
OCHOBAHHBIC HA WHCTHHKTE CAMOCOXPAaHECHHUS, HEUCTPEOUMBI, CKOJILKO OBI JIET
IpU COLMAIM3ME HU JKWJI YEJOBEK. 3amperT Ha BIJIAJICHHE 4YacTHOU
COOCTBEHHOCTbIO U II03/IHECOBETCKasl ypaBHWJIOBKa mocie cmeptu CranuHa
MIPUBEIN K TOMY, YTO OOJBIIMHCTBO JIFOACH MepecTaid paboTaTh XOPOIIO. ITO
MIPHUBEJIO KO BCE OOJIBIIEMY YHCITY YOBITOUHBIX MPEANPHUATHIA, TOTUPYEMBIX 32
CUET MPOJAXKU 3a pyOex MPUPOTHBIX PECYPCOB. A KOTJa LEHbl Ha IPUPOJIHBIE
pecypcsl B MUpE yHald, 3TO TOCyIapCTBO-IPEINPUITHE MEPECTATIO OKYIaTh
ce0st 1 pa3BaAIIUIIOCH.

CoBeTckre MaTeMaTUKHU TI0J] PYKOBOJICTBOM akajeMuka [ ynikoBa qokasai,
9TO B MHPHOE BpeMs 3aJada YOpaBICHHUS EAWHBIM IPEIIpPUSTHEM-
roCyJapCTBOM TIPEBBIMIACT BO3MOXXHOCTH KOMIIBIOTEpOB Tex JeT. OHa
MIPEBHIIIAET BO3MOXHOCTH M COBPEMEHHBIX KOMITbloTepoB. Cucrema crana
TpyAHOYHIpaBisgeMod M Onu3kod k Heympasisgemon. IlonpoGHeit 06 3Tom
MOXHO y3HaTh B IHTepHeTE.

3amaua  ympaBJIGHUS €AWHBIM  TOCYJapCTBOM-IIPEIANPHUSATHEM  YCIICIIHO
pemanach, korma pykoBoautenu (CranuH, bepus) xopomo 3Hamu
OSKOHOMHUYECKYI0 HayKy. Ho um oHm, HaumHas co BpemeH JleHwHa, ObuM
BBIHY)K/ICHBI HICTIOJIb30BaTh aIapaT KOHTPOJISI — KOMMYHHCTUYECKYIO TTAPTHIO.
Bepxymika 3toro ammapara co BpeMeHEM OOIOpPOKpaTHIACh, TaK Kak OBLIN
TOJBKO TpaBa W HE OBLJIO OTBETCTBEHHOCTH 3a pabory mpeamnpusruit. Co
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BPEMEHEM JKEJIaHUE YAOBJICTBOPHUTH COOCTBEHHBIC MOTPEOHOCTH M SKEJIaHHE
POCKOIIH TMEPECHIHIO B HUX KOMMYHHCTHYECKYIO HJICOJIOTHIO, U UM CTajo
BBITOJHEH Pa3BaJIUTh CBOE TOCYAAPCTBO, YTO OHM U caenanu. Y ceifuac oHH
HA)KMBAIOTCS, B OCHOBHOM, 3a CUET MPOJIAXKH MPUPOIHBIX pecypcoB. U B Tom
qucie Mmo3ToMy HaceneHue Poccum cokpamiaercs, Tak Kak HaceleHHE B
JaHHOM ClIydae — TOJBKO MOTPEOHTENh HPUPOIHBIX PECYPCOB, YEM €ro
Oosbiie, TeM Ha OOJblIEe YHMCIO MPUAETCA ACIUTh NPUOBLIL OT IPOJAKU
MIPUPOTHBIX PECYPCOB.

[ToaTomy, yBaskaeMblil UnTaTENb, U3y4alTe IPOrpaMMUpOBaHKe, n3ydanTe 3pHeKTUBHBIE
CHOCOOBI MOCTPOEHUS MPEANPUATUN, CO3/IalTE BHICOKOTEXHOJOTUYHYIO albTEPHATUBY JA0X0]aM
OT IMPOJIAXKH CHIPHEBBIX PECYPCOB, IyMalTe, U TOJbKO TaKUM 00pa3oM Bbl CMOYKETE COXPAHUTH
cBo#l Hapoa. W He 3a0bIBaiiTe AymMaTh O TOM, Kak 00yCTPOUTD KU3Hb CIIPABEUINBO, ONUPASICh Ha
MPaBUWJIbHYIO KAPTUHY MUDA.

Kak penatb 6onbluve nNpoeKkThbl

Kak nucan I'enpux CaynoBud AnpTiryisiep B CBOOOIHO TOCTYIHOM 1o MIHTepHeTYy KHuUre
«Kak cratp renuem», eciu y Bac ectb Benmkue ujieu, ToO UX peaau3allldio HAJl0 BBHICTPOUTH B
CJICAYIOIIEM HOPSIKE.

OTtcopTupyiite CBOM HJEH IO CJIOXKHOCTU peanu3anuu. CHauana Oepurech 3a Te,
peayinzanusi KOTOPbIX TpeOyeT MHUHMMyMa pacxo/ioB BpeMeHHM U Tpyda. IloTom mocreneHHO
nepexoaute K Oosiee cioxHbIM nIpoektaM. UM Tak g0 camoro cnoxkHoro. Eciu BbI cpasy
BO3bMETECh 3a OYEHb CIJIOXKHBIM MPOEKT, TO MPEXJE YEM OT €ro MCIOJIb30BaHUS Bbl HAYHETE
MI0JIy4aTh BHITOAY, Y Bac MOryT KOHUMTHCS I€HBIH.

Ectp eme oana mpobiema BTOPOro MpOEKTa, O KOTOpOM roBoputrcs B KHUre bpykca
«MuCTHYECKHI 4YeIoBEKO-Mecsll WM Kak pa3padaThIBalOTCS NPOrpaMMHBIE IPOIYKTHD»,
KOTOPYIO MOXHO Haith B MutepHere. Ilpoiins mepBwlid dTall, 4EJIOBEK MMEET BEPOSTHOCTH
BO3TOPJUTHCS, IMEPEOLEHUTh CBOM CHJII MU Ha BTOPOM 3Talle B3SITh CIMIIKOM CIIOKHOE U
3a4acTyIO HEMOCUJIbHOE 3aJ[aHHeE.

Jlyist Toro, 4TOOBI COCTAaBUTH XOPOUIUH TIJIaH, MOYKETE BOCMOJB30BaThCs cuctemont GTD
(Get iT Done). [Togpo6HOE onrcanue 3TOM CUCTEMBI Takxke ecTh B UHTepHeTe. CkaxkeM KOPOTKO
U SCHO: HOCHTE MOCTOSIHHO ¢ COOON py4yKy M JUCTOK Oymaru. Mnes mMoxer nmpuidTu B J1t00OOiM,
Take caMblid Hemoaxomsanuid mMomeHT. Cpa3y 3anmuchIiBadTe caMyi0 CyTh Kpartko. Huaue
3a0ynere, MOTOM TpynHO OyzaeT BcmoMHUTH. Korpa Oyzaer Bpems, ohopMIIsiiTe cBOU UIEH U
npsiubTe 10 peanusanuu. Ho He 3aTsaruBaiite ¢ opopmiieHueM, Tak kak y Bac MoxeT coOparbes
Hepasrpebaemas Kyda OyMakek.

Bb1 xotute craTh npodeccuoHanbHbIM MporpamMmmuctoM. Ilpodeccruonan B kakom 1160
Jiefie — 3TO 4eJIOBeK, 3apadaThIBaOLIUil cBOM Xxyied HacylHbIM 3TUM aeiaoM. [losTomy mpexne,
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4yeM 3aTedTh Kakoi JInbo mpoekT, uist Bac Bcerna nomkHO OBITH MPEENbHO SCHO, KaK U3 3TOrO
IIPOEKTa BbI Oy/ieTe MO0JIy4aTh BHIFOAY (MaTepHaIbHYIO, JIyXOBHYIO UM U TO U APYTrOe€).

Kak npaBUIIbHO NUcaTb AOKyMeHTaluro

Jlrobast xauecTBeHHass mporpamMma TpeOyeT AoKymMeHTuUpoBaHus. Hamucanue cpasy
KayeCTBEHHOM NOKYMEHTAllMM — JIOBOJILHO CJIOKHAs 3adaya Juisl yenoBeka. OJHaKo, €Clid Mbl
BOCIIOJIB3YEMCSI METOJOM BEIMKOro pycckoro nucarens JIeBa Hukomaesnmua Toscroro, To
HanucaHue TOKyMEHTAallUU CTaHeT JJOBOJbHO MPOCTHIM 3aHSITHEM.

1. IInmem MBICIHM B YEPHOBOM BapHaHTE.

2. CoprupyeM 3anucaHHbIE MBICIIH.

3. PaGotaem Haj cTHIIEM.

[Tocne Hanucanus JOKYMEHTALMK HAJ0 €€ 00s3aTebHO pelakTupoBaTh. [10 BeIpakeHHIO
OJIHOTO MOEr0 3HAaKOMOTO >XYPHAJIMCTAa W PENAKTOPa, «PENAKTOP — 3TO TYNOM YHUTATEIb.
[IpocmoTpuTe HamumcanHoe BaMu ¢ TakoM TOYKM 3pEHHs, M Cpa3y CTAaHET SCHO, YTO HaJo
HCIIPABIIATS.

OzpaHu4veHus 3adavu

Yamie Bcero orpaHuueHMs 3aJadd MCIOJIB3YIOT IPH NOCTAHOBKE CaMOW 3aiayu. 31ech
HAaJI0 XOPOLIO 3HaTh caMy 00JacTh, J1s1 KOTOPOH BBl COOMpAETECh MHUCATh IPOrPaAMMY.

CTpykTypa nporpamMmmsbl

Ha navanbHOM mepuojie MCIOJIb30BaHUSI KOMITBIOTEPOB B MOJI€ OBUIM TaK Ha3bIBAEMbIC
«IPOCTHIHWY - OOJIBIIINE PACTICYATKH MIPOrPaMM JJTMHON B HECKOJIBKO METPOB. JleCTBUTEIRHO, C
pacrneyaTkd 4uTaTh yAOOHEH, ueM ¢ 3KpaHa, Ha Heill OoJblle HH(OpMAaLUU, KOMIBIOTEP MPHU
9TOM HE IIYMHUT, MOKHO HE CIella HaXOAWTh U UCTPaBIATh OmHOKH. C Apyrod CTOPOHHI,
MporpaMM CTajo IMHCAThCsI HAMHOTO OOJbINE, pacledaThiBaTh BECh KOJ HE XBaTUT Jieca Ha
mnaHete. M Torma craid MEHATh CHUCTEMBI MPOTPAMMHUPOBAHUS — JCIHUTH OOJIBIINE KYCKH
MPOTPAaMMHOTO KOJIa HA MHOTO MaJI€HbKHX, KaXIbIi U3 KOTOPHIX MOXKHO IMIOCMOTPETH C IKpaHa.
OCc00EHHOCTh «ITPOCTHIHWY (IJTMHHBIX KYCKOB KOJa) B TOM, YTO MOKA BBl JOUUTAETE €€ JI0 KOHIIA,
BBl MOXeETE 3a0bITh, YTO OBUIO B Havajie. A MaJICHbKHI KYCOK KOJa IIEJIMKOM MOKHO YMECTHUTH B
rosioBe u 00aymats. Kak ynpasnsate HapoaabeiMu Maccamu? Hamo ctpykrypupoBats. Kak checth
ooy jenemky? Hamo oTinambiBaTh U OTKYCHIBaTh TO pa3Mmepy pTa. Tak ke U ympasisieM
KoJIoM. JlenmnM Ha KyCKH, KaX bl KyCOK COSUHEH OMPEICTICHHBIM 00pa3oM C IPYyTUMH.

lMpouedypsbi
C mpouenypaMu Bbl yXe CTalKuUBaluCh B mpumepax. [Ipouenypa 3to U ectb camblit
MaJIEHBKUI YITAKOBAHHBIN KyCOK MMIIEPATUBHOM 4aCTH KOJIa CO CBOEH JIEKJIApaTUBHON YaCThIO.
OpHa mpouenypa MOXKET BbI3bIBaTh IpYryto. Eciu psnoM ¢ MeHeM Ipoueaypbl CTOUT
“*7 70 ee MO’KHO BBI3BIBATh H3BHE.
[Ipouenypa MoxeT ObITh pEKypCUBHOM, TO €CTh BBI3bIBATh camy CceOsl.
(BCTaBUTH MpUMEP C COPTUPOBKOM)

3HaK

VY npoueayp MoOryr ObITh CBOM KOHCTaHTBI M IepeMeHHble. Eciin MM KOHCTaHThI WM
MIEPEMEHHOM COBIAJAET C KMEHEM KOHCTAHThI UM IIEPEMEHHOM MOy (0 MOIyJsX- Jaee), TO
BCE JECHCTBHs BHYTPH NMPOUEAYPHI C 3TUM MMEHEM CBOJATCS K JEHCTBUAM C NEPEMEHHBIMU U
KOHCTaHTaMH, 0OBbSBIEHHBIMU BHYTPHU MPOLEAYPHI.

(BCTaBUTH MPUMEDP C JOKATBLHON U MOAYJIBHOM IepEMEHHBIMU)

[Ipu BBI30BE MpoOIIEAYPA MOKET IPUHUMATH [TApaMETPbI X BO3BPAILATH [TapaMETPBHI.

O3HaKOMBTECH C IYHKTOM «OnucaHua npoueayp» B CooOIIeHNN O S3bIKE.
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[Iponieayps! HYXHBI ISl TOTO, YTOOBI KOJT ObLT HE BUJIe OECKpalHEe MPOCTHIHU, & B BUJIE
MEJIKO HapEe3aHHBIX KyCKOB, JOCTATOYHBIX, YTOOBI MOHATH C OJHOTO YTEHHUS.

Modynu

Moaynb — 3TO MHUHHMMAJbHBIA KYCOK HCXOJHOTO KOJA, HAIHMCAHHBIA Ha S3bIKE
MPOrpPaMMHUPOBAHUS, KOTOPBIM MOKHO MEPEBECTH B MAIMHHBIN KO/,

B monyne MoxxeT ObITh HECKOJIBKO MpOLEeIyp M Apyrue naHHble. VICXOIHBIM KOA — 3TO
KOJI, JIETKO YMTAEMBbII 4E€JIOBEKOM, HO HAIIPSIMYIO HE BBINOJIHSIEMbIN KOMIbIOTepoM. OH HanmucaH
CTpPOTO IO OINPEAEICHHBIM NPaBUIIaM, KOTOPbIE MO3BOJIAIOT CIIELUAIBLHON MporpaMmme pa3o0parhb
€ro I0 MOJIOYKaM.

MamuHHbIN (0OBEKTHBIN) KO — 3TO KOJ, BOCIPUHUMAEMbI MAIIMHONW K HCIIOJHEHHMIO.
[Ipouecc nepeBoia KCXOAHOTO KOJIa B MAIIMHHBIA HA3bIBAETCS KOMIMJISALIMEN WIIH TPAHCIISIIUECH.

HacTymnuino BpeMst pacKphITh, UTO K€ O3HAYAET «IO0CTYIl U3BHE». DTO JOCTYH U3 JIPYroro
moxyis. [Iporpamma aenuTcst Ha MOJYJIU, KaK YCTPOMCTBO Ha OJIOKU, 3TH MOJIYIN COETUHSIOTCS
Mexay coboil. Xopolo pa3paboTaHHbIE MOAYJIM MOKHO MCHOJIb30BaTh B Pa3HbIX IPOrpaMMax,
TakKUM 00pa3oM SKOHOMUTH BpPEMs.

O3nakoMbTech ¢ TTyHKTOM «Mogynun» B CooOIIeHnn O S3bIKE.

(BCTaBUTH MpUMEP C HECKOJIBKUMHU MOTYIISIMU)

CocTaBHble CTPYKTYpPbl AaHHbIX

3anucu

3anuch 3T0 cocTaBHas nepemeHHas. OHa cocrout u3 noJiei. Ilons 3amucu Moryt OBbITH
MepEeMEHHBIMH TPOCTOTO THUTIA (LIEJTbIe, BEIIECTBEHHBIE, CHMBOJIBI, JIOTHYECKUE, MHOKECTBA) HJIH
COCTaBHOTO THTA (3aIlUCh, MACCHUB, YKa3aTEIb).

3anucu HYXHBI [UIS TOTO, YTOOBI TPYIIHPOBATH CBS3aHHBIE CMBICIOM IIPOTPAMMEI
NepeMeHHbIE B €IMHOE IeJIoe M 3aTeM paboTaTh C 3TUM EAMHBIM IeTbIM. B 3ammcu Moxer
MPUCYTCTBOBATh HECKOJIBKO TOJIEH pa3HbIX THIOB. O3HAKOMBTECh C  IIYHKTOM «Tuvnbl
3anucen» B CooOlIeHNH O SI3bIKE.

Bort npumep ¢ 3anucamu.

(BCTaBUTH MpUMEP C 3AMUCIMHU)

(IlpuBectu mpuMep ¢ nucroab3oBanneM 3amucu B Dialog.Update)

Maccusbi

Maccus 310 Toe cocTaBHas nepemeHHasi. OH COCTOUT U3 JIEMEHTOB. DJIEMEHTHI 3allHCH
MOTYT OBITh MEPEMEHHBIMU IPOCTOr0 TUMHa (Lieible, BEIIECTBEHHbIE, CUMBOJIbI, JIOTUYECKHE,
MHOYECTBA) WJIM COCTaBHOTO THMA (3aIUCh, MACCUB, YKA3aTEb).

Bce snementsl mMaccuBa — ojaHoro tuma. OHHM OTIMYAIOTCS HOMEPOM (MHACKCOM).
MaccuBpl MOTYT OBITH OJTHOMEPHBIMH (C OJHUM MHAEKCOM) U MHOTOMEPHBIMU (C HECKOJIBKUMU
HHJIEKCaMH )

MaccuBbl HYXHBI Ui TOTO, YTOObI MHOTO OJJMHAKOBBIX KYCOYKOB JaHHBIX MO>KHO OBLIO
XpaHUTh U 00pabaTbiBaTh €AMHBIM CHOCOOOM, JOCTaBas HUX yepe3 HoMmep 3iemeHTa. Ecnu
pa3Mep mMaccuBa 3a/laH B TEKCTE MPOTPaMMBbl, TO TaKOI MacCHB Ha3bIBAETCSl CTATUYECKUM.

O3HakoMbTeCh C MyHKTOM «Tunbl MaccuBoB [array types]» B CooOlmieHuu o s3bIKe.
Bbynabre ocropoxHbl ¢ MaccuBamu. [Ipy momMoiy MaccuBa MOKHO Cpa3y 3aHSITh OYE€Hb OOJIBLION
KYCOK MaMsTH, TaK YTO CBOOOHASI TAMATh MOKET 3aKOHUYUTHCSL.

Bot npumep ¢ maccuBamu.

(BCTaBUTH MpUMEPHI C MACCUBAMH)
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Ykazamenu Ha 3anucu u maccusesbl. [loebiweHue 803MOXHOCMU
coomeemcmeusi cmpykmypbl 0aHHbIX 3adaye

VYkazaTenmu Ha MacCHBBI TO3BOJIIIOT 3aJaBaTh pa3Mep MacCMBa BO BpeMs pPadOTHI
IIporpaMmal. Takue MaccuUBBLI Ha3bIBAIOTCS JUHAMHUIYCCKNMU MaCCHUBaMMH. N3menenue pasMEpoB
CYIIECTBYIOIIEr0 TUHAMUYECKOTO MAacCHBa O3HAUaeT YAAJCHHE CYHNIECTBYIOIIETO C IOTEpei
COJZICPKIMOTO H CO3/IaHUE HOBOTO.

VYkazaTenu Ha 3alUCH MMO3BOJIIOT PACIPEeATh NaMsITh U 3JIEMEHTOB 3aliCH TaKXKe
BO BpeMs pabOThl MpOrpaMMBbL.  YKa3aTellb Ha 3aliCh MOXXHO OIPEIENUTh 3apaHee, o
OTIpE/ICIICHUs] CaMO 3alHCH, U TaKUM 00pa3oM, SIIEMEHTOM 3alliCH MOXKET OBITh yKa3aTelb Ha
caMmy 9Ty 3allUCh WJIM yKa3aTellb Ha 3aliCh, B KOTOPBIM BJIOKEHA HANPSAMYIO WM 4Yepe3 elle
OJIMH yKa3aTellb Halla 3alich. JTO TMO3BOJISAET JIENaTh CTPYKTYpPHI NAaHHBIX, Pa3Mep KOTOPHIX
MOXKCT MCHATHCA BO BPCMs BBIIIOJHCHHA ITPOrpamMMbl C COXPAHCHUCEM COJACPIKHUMOIO: CIIMCKH,
nepesbsi, kombra. (JIATb TIPUMEP CO CIIMCKOM II0 BbIBOPKE YHHWKAJIBHBIX
3HAUEHMUI)

COopmuk Mycopa OTCIEKHBAET padOTy yKazaTejed, aBTOMATHYECKH OCBOOOXKIACT
3aHATYIO YKa3aTCJIsIMU IIaMATb, KOrJa 3THU YKa3aTCIM CTAHOBATCSA HYJICBBIMU HIIM HCYEC3AIOT,
HaTpuMep, C 3aBEpUICHHEM NPOIETyphl, BHYTPH KOTOpPOW OHM ObumM ompeneneHbl. COOpIIHK
MYyCOpa TPaTUT Ha 3TO BpeMs U NMaMATh KOMIIbIOTEpa. [10aTOMY KOTrAa TMHAMUYECKUE CTPYKTYPbI
— CIIMCKU U Ap. CTAHOBATCSA CIMIIKOM 6OJ'II)HII/IMI/I, Ha HUX 06CJ'Iy)KI/IBaHI/I€ YXOO4UT CJIMIIKOM
MHOTO BPEMEHHU M PECYpPCOB, IPOTPaMMa MOXKET Ja)ke 3aBHCHYTh. [109TOMY Be3fe, Tie MOXKHO,
MHUHUMHU3HPYWTE TPUMEHEHUE JIHUHAMMYECKUX CTPYKTYp THIIA CIIMCKOB, JEPEBBEB, KOJEL,
CTapaI\/’ITCCB 3aMCHATHh UX JTUHAMUYCCKNMHU MaCCHUBaMHU. I/IHOF)Ia JABa pasa HpOﬁTHCL 110 JaHHBIM
(TIepBBIiA pa3 IS OTIPENIEIICHUsT pa3Mepa TMHAMHYECKOTO MacCHuBa, BTOPOH pa3 /ISl 3aroJTHEHUS
AJIEMEHTOB MaccHuBa) OOXOIUTCS JenieBiie, 4eM paboTaTh cOo chnuckoM. JlJissi AMHAMHYECKOM
CTPYKTYpBI, KaK CIIMCOK, XOpolllee IPUMEHEHHE — BbIOOpKA YHMKAJIbHBIX 3HaueHuil. JlepeBbs
MPUMCHAIOTCA 4aCTO B KOMITUJIATOpPAaXx.

[Ipu pa3paboTke MOCTATOYHO CIIOKHBIX MPOTPaMM OYEHb BAXHO CO3/aTh CTPYKTYPY
TaHHBIX, 4EKBATHYIO pelIaeMoi 3a/ade. YKa3aTesln Ha MacCUBBI U 3allMCH TTO3BOJISIOT CO3JaTh
TaKyl CTPYKTYypy. MaccuB MOKeT OBITh BIIOXKEH B 3aIlUCh, a 3aIICh MOXET OBITh BJIOJKEHA B
maccuB. TakuM 00pa3oM MOKHO CO3/1aTh Pa3BETBIIONIYIOCS M MACHITAOUPYEMYIO CTPYKTYpY.
MacmtabupyeMocTs B JaHHOM CJIydae peaJn30BBIBACTCS Yepe3 BO3ZMOXKHOCTD 3a1aBaTh JIO00H
pasMep AMHAMHUYECKOTO MacCHBAa. Pa3BeTBIsEMOCTh pean3yeTcst 4epe3 TO, YTO B 3aIIUCH MOTYT
OBITh pa3HOPOJHBIC WICHBI. [Ipy 3TOM BO3HHMKAET OJHOBPEMEHHO M MpoOieMa U BO3MOKHOCTb
COKOHOMHTH — JUIS TOTO, YTOOBI OTIEPUPOBATH C TAKOW CTPYKTYpOH (COXpaHsTh Ha MIHCK,
CUMTHIBATH C JIUCKA U T.II.), HAO OBITH OYEHb BHUMATEIBHBIM. ECIH CTpyKTypa MEHseTCs, Bce
M3MEHEHHs] Ha/J0 BHOCHTH B MPOLEAYPHl IO UYTCHHIO-3aIMCH. JTa BHUMATEIBHOCTh, Kak
OYEBH/IHA, OISATH MPUCYIA CKOPEE MAIIMHE, YeM YEIOBEKY, II0ATOMY PSIJI 33/1a4 MOKHO CMEJIO
MIEPEIOKHUTD Ha IJICUYN MAITHHEI.

Otcbutaem Bac k pexiiame yciayr mo HpOTpaMMHPOBAaHUIO B KOHIIE KHHTH, TaM €CTh
OUeHb HEIopoTas yCiyra, IO3BOJISIONIAS 3HAYUTEIBHYIO YacTh CKYYHOH pabOThl 3aMEHUTH
pabortoit komnproTepa. OObBIYHO HAa OOCITY)KMBaHHE CTPYKTYpP JAaHHBIX YXOJIUT 3HAuYMUTEIbHAas
94acTh BPEMEHHU IPOTPAMMHUCTOB, a YHHKAJIBHBIX JITOPHUTMOB TPUXOJUTCS JENaTh HE TaK YK
MHOTO. Mcmonp30BaHue caMOro KOMMBIOTEpA Ui TAaKUX HYIHBIX pabOT CHJIBHO TOBBIIIACT
MIPOU3BOIUTEIBHOCTh TPyZa MPOTPaMMHUCTOB. PexilamMa TakuxX YCIIYT MOKPBIBAET PAacXoAbl Ha
MOJITOTOBKY 3TOH OECIIaTHOM I HEKOMMEPUYECKOTO MTPUMEHEHHS KHUTH.

B apyrux si3pikax eCcTh yKa3aTelld Ha IEPEMEHHBIE, HO TAaKHE YKA3aTeJN 3aHUMAIOT MTOYTH
CTOJIBKO JK€ IMaMSTH, CKOJIbKO CaMHM JUHAMHYECKU aJpPECyeMbl€ IEPEMEHHBIE, IMO3TOMY B
KommnonentHnom Ilackane Takyro BO3MOKHOCTb HE BKITIOUMJIIH.

Kpome Toro, B HEKOTOPBIX APYrUX S3bIKaX €CTh TaK Ha3blBaeMmas ajipecHasi apudmeTka,
TO €CTh CO 3HAYCHHEM YyKa3aTessi Ha MAacCHUB MOJKHO BBINOJHATH apu(PMETHUYECKUE JCUCTBUSI.
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DTO MOKET MPHUBECTH K TOMY, YTO yKa3aTelb BbIIET 3a Ipelesbl JUHAMHUYECKOIO0 MacCuBa U
JTAHHBIE U3 COBCEM JIPYTroi o0macTu (Ipyrue nepeMeHHbIe WK JJake KOA) B OUTOBOM BUJIE OYIyT
MIOHUMAThCSI MPOrpaMMOMN, KaK 3JIEMEHThl MacCHUBa, MOTYT OBbITb M3MEHEHBI, KaK 3JIEMEHTHI
MacCHBa, a IOTOM, B CBOEH COOTBETCTBYIOIIEW YaCTH MPOrpaMMbl OHU CTAHYT IEPEMEHHBIMHU
Apyroro THNA WIM JaXe HCIOJIHUMBIM KOJOM, HO HX COJEpKUMOE OyleT HCIOPYEHO H
IporpaMma MoBeAeT ceds TPYJHONPOTHO3UPYEMBIM CIIOCOOOM, TaK KaK TO, KaKue MepeMeHHbIe
WIH J1aXke KOJ| OyyT pacIioyiokKeHbI PSAOM € HAIlUM MAacCHUBOM, OIPEAEseTcs pa3padoTyukaMu
KOMIWIATOPOB M HE OroBapuBaerca craHaapraMu. Ho ecim mnporpamMma yxke KeCcTKO
OTKOMITMJIMPOBAaHA, TO CHEUUAIbHO H3Y4YMB €€ MOXKHO BOCIIOJIB30BATHCS TAaKOW CHUTYallHEH.
Jroqu, crneuuanbHO TBITAIOUIMECS B3JIOMaTh MPOrpaMMbl, MOArOTABIMBAIOT TakoW Habop
JAHHBIX JJIS aTaKyeMbIX MpoTrpamMM, HCHOJB3YIOIMIMX aIpEeCHYI0 apu(METUuKy, KOTOpbIe
MPUBOJIAT B TAKUM OIIMOOYHBIM CUTYalMsIM M 3aIIMCBIBAIOT B 001aCTh KOJIa TAKOM KOJI, KOTOPBIN
HYKEH 3JI0YMBIIIJICHHUKY.

Takum 00pa3oM, eciu Bbl MUIIKTE CBOO IporpaMmMmy Ha KomnonentHoMm Ilackane, Takas
cuTyanusi Bameil mporpaMMe He rpo3uT, Tak Kak aJpecHON apu(pMeTHKU B HeM HeT. Eciu Bbl
MUIIeTe MporpaMMy Ha JPYTHUX S3bIKaX, HCHOJIB3YIOUIUX aJPECHYI0 apu(METUKY, MPOCTO
OTKaKUTECh OT TAKUX BO3MOKHOCTEH SI3bIKA.

3ayeM HYXXHO U He HY>XHO 06 beKMHO-OpUeHMUPOB8aHHOE
npozpammupoeaHue

OOBEKTHO-OpPUEHTUPOBAHHOE MPOTPaMMHUPOBAHUE MpUAYMaAId IS TOTrO, YTOOBI
SKOHOMMTb BPEMs MPOTPaMMHUCTOB M MMETh BO3MOKHOCTh HCIOJIb30BaTh MOBTOPHO CTaphble
HalMCcaHHbIE IPOTPaMMBbI B TEX CllydasiX, KOrja OObIYHbIE MPOIEAYphl YK€ HE MOMOTaloT 3TOr0
caenatb. Mcnonp3yiite 0O0BEKTHO-OPUEHTUPOBAHHOE MPOrPaMMHUPOBAHUE TOJBKO B TaKHUX
ciydasx. HekoTopble SKCTpPEMHCTHI CTaparoTCi HCIOJb30BaTh OOBEKTHO-OPUEHTHUPOBAHHbBIE
IIOJXOJ BE3/€E, OJHAKO 3TO HE BCErJa JacT XOpowHi pe3ynbTaTr. [IporpaMMsbl, HalMCaHHBIE C
00BEKTHO-OPUEHTUPOBAHHBIM M10X0/10M

1. He Bcerma Tak mpocThl M OYEBHJHBI, KaK MPOrpaMMbl C HCIOJIb30BAHHUEM

MPOCTO TPOLIETYpP, MOATOMY JAIOT B CEMb pa3 O0JbIIe OMMOOK, YeM OOBIYHBIC
MIPOLEYPHbIE IPOIPAMMBI.

2. WNHorpa pemar0T MHOTO JIMIIHUX HEHYKHBIX JEHWCTBUH, pa3Mep M CKOPOCTh

paboThl MPOrpaMM YBEJIUYUBAIOTCA.

MunycoB, kak BuauTe, 1sa. [Imoc oT 00beKTHO-OpUEHTUPOBAHHOTO TPOrPAMMHUPOBAHHUS
OJIMH - B DKOHOMHUHU BpeMeHU. OHaKo caM (PaKT UCIOIb30BaHUS 0ObEKTHO-OPUEHTUPOBAHHOTO
MOAX0/la SKOHOMHUHM HE JaeT, SKOHOMHIO JaeT yMeJoe IPUMEHEHHE JTOro IMoJaxoja B
3aBUCHUMOCTH OT 33Ja4H.

[loaToMy mnpuHHMalTe pemieHne 00 MCHOJIb30BaHUU OOBEKTHO-OPUEHTUPOBAHHOTO
MI0/1X0/1a TOJIBKO €CJIM SIKOHOMUSI BpEMEHH pa3paboTKU MPOrpaMMbl OyJIET CYIIECTBEHHA.

B UMurepnere oueHb MHOro wuH@opMmanuu 00 OOBEKTHO-OPUEHTHUPOBAHHOM
[IpOrpaMMUpOBaHUK. B cooOlieHnn o si3pIKe € ATH CBS3aHbI paclIMpeHHe W Hacjel0BaHUe
THIIOB, a TAK)KE€ METO/bI.

Bort npumep ¢ 00beKTHO-OPUEHTUPOBAHHBIM IOJIXOJIOM.

(BCcTaBUTH MPOCTOI MpUMeEp)

Ymo denampb Ganbuwe.

Tenepp HagO MNONMy4YEHHBIE 3HAHUSA 3aKpPENUTh NpuUMepamMu. Bbl H3ydumnn OCHOBHBIE
IIOHATHUA U HpOCTGfIHIHG IIpHUEMBI, TCIICPb HA0 OTpa6OTaTI> YMCHHA U HABBIKHM UX IMPHUMCHCHHA
st pa3Hbix 3amad. Kak 310 genats? Bemomuum cmoBa Hwuknayca Bupra, Benmkoro
pazpaboTumka S3BIKOB mporpammupoBanus. OH ckazan, 4to «[IporpammupoBanue — 3TO
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KOHCTpyHnpoBaHue». [IpeacraBpTe cede, TO, YTO BBI YK€ U3YUHIIA — ITO JIEMEHTHI IETCKON UTPhI
«Koncrpykrop». Teneps Hago coOuparh U3 3JI€MEHTOB pa3Hble Urpymiku. Kak sto nenars?
Bxurouaiite danTasuto.

Korpa xopomio ycBouTe Ha IpakTHKE TOT MUHUMYM HHGOpMaluu, KOTOPBIA MbI BaM
JTaJTA, MOYETE 03HAKOMHTHCS yxke oApoOHO ¢ COOOIIEHHEM O SI3BIKE.

MNMpaktuka. NoctpoeHue chamna yeptexen popmarta AutoCAD
(tm) DXF

Ectp Takas cucrema g noctpoenust ueprexkeil. OHa HasbiBaeTcss AutoCAD (tm).
OpHOl M3 NPUYUH €€ HIMPOKOM MOMYJISIPHOCTH SBJIAETCA TO, YTO €€ aBTOPbl OTKPBLIU BCEMY
MUPY, KaK XpaHATCS JaHHbIE O YepTeKe. Y ITOM CUCTEMbI €CTh OTKPBITHIM (popMaT TEKCTOBOIO
¢aiina ¢ pacuupenuem DXF. Jlokymentauus no crpykrype DXF ¢aiina nana B camoii cucreme
AutoCAD(tm). 3aecs MBI BKpaTiie ckaxkem o camoM riaaBHoM. @aitn DXF coctout u3 mymieros
" KyCKOB. Jlyruier — 370 B€ CTpOKHU. B mepBoi CTpOKE CTOUT AECATHYHOE YMCIIO, HAITMCAHHOE
uudpamMu, OHU Ha3plBalOT ero kojgoM. OT 3Ha4YeHHs 3TOTO 4YMCIA 3aBUCUT, KaKoOW THII
MIPUCBANBAETCs 3HAUEHUIO BO BTOPOI CTPOKE U YTO BTOpPast CTPOKA O3HAYAET.

HaGop nymieroB, HaunmHaromumiicss kogoM 0, 3a KOTOPBIM CJEAYyeT APYroW IYIUIET C
kogoMm 0, HazoBeM KyckoM. O kyckax B JokyMmeHTauuu cucreMbl AutoCAD(tm) siBHO He
TrOBOPUTCS, HO THoJpasymeBaercs. JlaHHble B JyIUleTax, NPUHAUIEKALUIUX OJHOMY KYCKY,
CBSI3aHbI MEX]ly COO0H. DTO MOTYT ObITh, HAIIPUMED, ISl TUHUU — KOOPJAMHATHI Havajla U KOHIIA,
HaMMEHOBAaHUE CJI0s, B KOTOPOM 3Ta JIMHUS JIEKUT, LBET JIMHUU, TOJNIKHA U Ap. Bot npumep ¢
TpeMsl JIMHUSAMHU.

(BcTaButh npumep dxf daiitna)

Ortkpoiite ero B cucreme AutoCAD(tm) u cBepbTe 3TU XapaKTEPUCTUKU JIMHUMA, KOTOpPbIE
BBl TaM yBUJIUTE (BBIOpATh OJIHY JIMHUIO, IPABOM KHONKOI BBI3BAaTh JOKAJIbHOE MEHIO, BBIOPATH
NyHKT «Properties», B OKHE CBOICTB MPOBEPUTH COOTBETCTBYIOLIUE XaPAKTEPUCTUKH).

A BOT ¥ npumMmep nporpamMmbl, B KOTOpoi Mbl 3T0T dXf ¢aiin ¢ Hy>)KHBIM HaM PUCYHKOM
reHepUpyeM.

(BcTaBuTh npumep revepauuu dxf daiina)

J1y1st BBIBO/Ia TEKCTOBOTO (haitia Mbl MMOATOTOBUIN HEOOIBIIION MOYITb.

(BCTaBUTH MOJY/b BBIBOJIA TEKCTOBOTO (haiina)

MNMpakTuka. NoctpoeHune npocreniero ABMXxKa ans web canrta

Cnenaem mjis mpuMepa CTaTUYECKUM NBIKOK. Pa3oOpaBmiMch ¢ HUM, a Takke 0azamu
JAHHBIX, BBl CAMH CMOKETE C/IeJIaTh JMHAMUYECKUHN JABHKOK.

JomycTuM, y Bac ecTh HECKOJbKO (ororpaduiti. Hamo mo HuMm cnenats BeO - CTpaHUIIBI
TaK, 9TOOBI HAa KaXX/I0M cTpaHuIle OblIa o/1Ha poTorpadusi, HA caMOM BEPXY U B CAMOM HHU3Y UTO-
TO HY)XHO€ BaM, a TaKKe JIMHEHKa ¢ CChUIKaMU IS MepexoJia ¢ OJHON CTPAaHULIbI Ha JPYIYIO.
[lyctp Hamo eme caenaTh Tak, YTOoObl MH(OPMALIMIO HA CaMOM BEpXy U B CaMOM HHU3Y BeO -
CTpaHuLlbl ObLIO JIerko MeHATh. [lox kax ol gpororpadueil mycTh Hal0 HOMECTUTH CBOM TEKCT.

®dortorpaduu mycTh JiexaT B mankax. JlJig KakaoW manky Hajo cosjaarh anboom. [l
MepexoJI0B Mo ajbboMaM TOXKE HYXHBI CChUIKM. B mamke ¢ Qortorpadusmu Oymer daiin ¢
MOSICHEHUSIMU TIO0 anbOomy. Psamom ¢ kaxmoit ¢ororpadueit Toke CBOM TEKCTOBBINM (aids ¢
MOSICHEHHEM. DTy CUCTEMY I0CJI€ HE3HAUUTEIbHON HEePEesIKM MOXKHO OyIeT HCI0JIb30BaTh HE
TOJIBKO JuIs poTorpaduii, HO U JUIsl MYy3bIKH, BUIEO U T.1.

UYro Takoe s3Ik html, BbI MokeTe y3HaTh B HTepHETe. 31eCh Mbl IOKaXEM KOE€-4TO, O
yeM He ObLIO HAIIMCAaHO 10 JTOrO.

3ameuaTeNbHbI POCCUMCKHUI MPOrpaMMHUCT (YTOUHUTHL MMsi) B CBOE BpeMs pa3zpaboTain
cucreMmy reHepauuu otuetoB FastReport. Mbl mo3auMcTByem OoTTyda OAHY HJEl0. A CyThb €ro
UJeu B TOM, YTO OTYUET JEJIUTCSA Ha mosockl. Ha 3Tux mosocax ecTh mouis, KyJa MOMEIalTcs
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JaHHbIE U3 MPOTPaMMBbl, HarpuMep, U3 0aszbl JaHHBIX. MakeT MOJIOC OTAEIEH OT MPOrpaMMBbl,
U3MEHATH €r0 MOXET I0JIb30BaTeNlb. ECTh MOJIOCH! pa3HbIX BHUIOB. Kaxmas mosioca MOXeET
MOBTOPATHCS HOJIb U OoJiee pas.

MBI TOKE MOATOTOBUM CBOM IOJIOCHI — KYCKU TEKCTOBBIX (pailyioB. B aTHX nosiocax 6yayt
10JIsA, 3amoJiHsAeMble nporpaMMoi. CKoOJIbKO pa3 Kaxkaas Iojioca OylIeT MOBTOPEHA, IIyCTb
3aBUCUT OT MPOTPAMMBI.

MNMpakTuka. TexHonorua COM. lNepenaya KOMNbOTEPY HYaCTU
paboTbl N0 BHeLWHeNn o6paboTke AOKYMEHTOB nporpamm
AutoCAD (tm), Word (tm), Excel (tm)

Jlyig Hayasia KOPOTKO O MAKETHOM U JUAJIOTOBOM peXHMax paboThl MpOTrpamM.

MNMpakTuka. TexHonorua COM. lNepenaya KOMNbOTEPY HaCTU
paboTbl No paboTe ¢ AOKYMEHTaMW BHYTPU NporpamMmm
AutoCAD (tm), Word (tm), Excel (tm)

WNHoraa BHYyTpu rOTOBOM IPOrpaMMBbI HAJIO CAENIATh KAKOK-TO CBOM MHCTPYMEHTHK.

MNMpakTtuka. PaboTbl ¢ 6MHapHbLIM hanrom n3odpaxeHumn
¢opmata BMP

Pabora ¢ pactpamu uepe3 mHoxkecTtBa (SET)

lNMpakTuka. basa gaHHbIX CUCTEMbI CETEBOro MapKeTUHra.
XpaHeHune n obpabortka MHcpopmaumm ansa MHOrnx
KOMMNbIOTEPOB Ha O4HOM KOMMbIOTEpPE

(0 nepeBbsix TOXe, MOMAHYTH [xos Llenko)

MNMpakTuka. MNapannenbHble BbIYMCIEHUSA Ha KnacTtepax.
PeweHue ogHoM 6onbLUOWU 3a4a4M cunnamMmm MHOIMMX
KOMNbIOTEPOB

HacTtymaer MomeHT, korza Bamia 3ajadya Ha OJHOM KOMIIBIOTEPE, HECMOTpPsS HA BCE
YXULIPEHUS, PEIIaeTCs OuYeHb JOJIr0 WM BOOOINE HE pelaercs. 3HAuuT, NPULUIO BpeMs
UCII0JIb30BaTh NapajulebHble BhIUKUCICHHUS. YTO Takoe mapajiesbHble BBIYUCIECHUA? JTO KOraa
OJIHA 3aJaya JACJINTCSA Ha HECKOJIBKO 3aJad M KaXJas W3 HUX BBIINOJHACTCS HA PA3HBIX
MIPOLIECCOPAX U OHU BBIMOJHSIOTCS OJHOBPEMEHHO — KaK HECKOJIbKO aBTOMOOWJIEH €IyT B OJHY
CTOPOHY 10 HapajuIeNIbHBIM J0pokkaM. Ho kak nenuTh oAHY 3a7ady Ha Heckosbko? TyT Hano
noaymarts. [loutu B J11000M aJIrOpUTME €CTh LUKIIBL. B HEKOTOPBIX cydasiXx HET pa3HUIIbI, KaKOH
13 MpPOXOJOB LHKJIA BBIIOJHATH IEpBBIM. BaM Hano HaiTu Takue nuKiIbl. HazoBem ux
KaHJWUJIaTaMH Ha pacnapauiennBanue. M3 3TUX KaHAUAATOB Ha pacnapajuleIMBaHUuEe HAWJEM TOT
LUKJ, KOTOpble OJM)KEe BCEro K TOYKAM 3alycka MNpOrpaMMbl. DTOT LMK JIydllle BCEro Hu
pacnapajuieuTh, TO €CTh Pa3HblEe MPOXOJbl MCIOJHATH HA PA3HbIX KOMIbIOTEpax. Bee 3tn
KOMIIBIOTEPBI BMECTE HA3bIBAKOTCS CYIIEPKOMIIBIOTEPOM.

Kak cBs3biBaTh Mexay coOoil 3Tu koMmmbroTepbl? M3 TOro, 4yto y Hac yxke ecThb B
HaJIM4YUU, Mbl MOXEM MCIIOJIb30BaTh CETEBbIE CHCTEMbl 0a3 JaHHbIX. B 0a3ax JaHHBIX B
IIPOCTEMIIIEM CETEBOM CIy4ae €CTh IVIaBHBIM KOMIIBIOTEP — CepBep, Ha KOTOPOM XPAHMUTCS BCSA
HYy)KHas HTHQOpMaIus, 1 BTOPOCTEIIEHHbIE KOMITBIOTEPHI — KJIMEHThI, C KOTOPBIX UJET AOCTYI K
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JAaHHBIM cepBepa uepe3 ceThb. Mbl MOKEM HCIIOJIb30BaTh 3Ty ke cucreMy. Ha cepBepe moxkeM
XpaHUTh 3aJJaHUSI U CIIUCOK:

1. Kaxo# KIMEeHT KaKoe 3aJaHue BBIIOJIHSET.

2. Kakue 3a1aHus y’Ke BbITIOJTHEHBI.

3. Kakue 3aganus ene HaJo BLIIOJIHUTE.

CBOOOJIHBIE KIIMEHTBHl OOpAILAIOTCS K CEpBEPY, CMOTPST, KaKU€ HE BBIIIOJHEHHBIE
3aJlaHus el €CTh, 3arPYXKalOT JJaHHbIE [0 HEBBIMOJIHEHHOMY 3aJ[aHHI0, IOMEYaI0T 3TO 33/1aHUE
CBOMM, KOI/Ia BBIIOJHSAT, MOMETSAT €ro, Kak BBIIOJHEHHOE. Bbl Mo)keTe Hamucarh TaKyro
CHUCTEMY CaMH, MCTOJIb3ysl 0a3bl JaHHBIX. MOKeTe BOCIIOIB30BaThCs TOTOBOM cucteMoir BOINC
(naiinere B Untepuere). Y cucremsl BOINC ecth cBou 1mtocsl 1 MuHychl. OHa MpeiHa3HaueHa
JUIs OpPraHM3allMd pacyeToB Ha OYEHb OOJIBLIOM YHUCIE KOMIBIOTEPOB, MOJKIIOYEHHBIX K
WuTepHery, B cB0OOOHOE OT OCHOBHOM PalOOTHI BpeMsl, 3a/1aHUs BKIIIOUAIOTCS Yepe3 MEXaHU3M
XpaHUTEJ dKpaHa, €Clii HE MpHUKacaTbCsid K KOMIIbIOTEpYy HekoTopoe Bpems. Kaxnmas 3amgaua
BBINIOJIHSAETCS JIBa pa3za. Tak 4YTO 3Ta CUCTEMa OPUEHTHUPOBAHA Ha MCIOJIb30BAHUE UYHKHUX
KOMIIBIOTEPOB.

Ecnu Bce ucnonbp3zyemble Bamu KOMIbIOTEPHI ISl TapajIebHBIX BBIYUCICHUNH CBOM, TO
cucrema, ocHoBanHasg Ha BOINC, Oyner nenaTth Oosibllie HEHY)KHOW BaM pabOThl B CHIIy CBOEH
cnenuduku. Ecnu BeI Bocmosib3yeTech 0OBIYHOM 0a301 JTaHHBIX JJI1 OpraHU3aIMU BEIYUCICHHH,
KaK Mbl PEKOMEHJIyeM, TO BaM MPHJIETCS MOKYNaTh WIA JPYrUM CHOCOOOM HMCHOJIb30BaTh VIS
BAaIIEr0 CYNEPKOMITbIOTEPA MEHBIIIEE YUCIIO KOMIIBIOTEPOB. A BOT U MPUMEP PEUICHUS] CUCTEMBbI
JUHENHBIX anreOpanyecKkux ypaBHEHUI METOJOM NapasuieIbHbIX BBIUMCICHUH.

(BctaButh npumep CJIAY Ha knacrepe)

[Ipn opranuzanyy nNapauIeIbHBIX BBIYUCICHUM KaK HHUKOTJAa BaXXHO PaBHOMEPHO
pacrnpenenuTh Harpy3Ky Ha BCE HCIOJIb3yeMble€ 3JIEMEHThI CYNEpKOMIIBIOTEPA, TaK KaK €CIu
KaKOM-TO 3JIEMEHT NEPErpy:KeH, OCTaJIbHbIE HEIOTPYXKEHBI, 3TO 3aMEJIE€T BCIO CUCTEMY B
uenoM. Kak roBoputcs, TaM riie TOHKO, TaM U PBETCSL.

MNMpakTuka. 3agaum metoga KOHeYHbIX anemMeHToB. OnucaHne
NPUPOAHbLIX AABJIEHUA HA KOMMNbIOTEpPE

OrnsHuTech BOKpYT. B uem pasHuiia Mexxy Tol TEXHUKOW, YTO MOSIBUIIACh 32 MOCIIECIHHE
MATHAECAT JIET U C TEXHUKOM, 4TO Oblma A0 3Toro? IlpaBuiabHO — BaKHEWIas pa3HUIA — B
00JIBIIIOM pa3HOOOpa3uu MpUOOPOB M YCTPOMCTB, MOSBUBIIUXCS B Tocieanee BpeMms. [louemy
MOSIBIJIOCh TaK MHOTO TexHUKH? Kak m3BecTHO, Mt000€ yCTpOMCTBO CHavasia (GopMUpYyeTCs B
BUJIE MBICIM B pa3dyme uzooOperarens. [lotom B Buae depTexeil nepenaercst ToMy, KTO 3TO
YCTPOICTBO MOXKET caenarb. [IoToM 370 yCTpOHCTBO HaZ0 MPOBEPHUTH, & KAK OHO MOBEJET ceOs
Ha camoM jene? Takasi mpoBepKka Ha3bIBaeTCs UCHbITaHUEM. PaHbllie Bce HCIIBITaHUS TPOBOIMIIN
C CaMHMMHM HOBBIMU HU3JIENMUSIMHU WIM UX YMEHbIIEHHbIMH KomnusMu. Eciau yto-Tto paboTasio He
TaK, U3JieJiue MepeiesblBajii U 3aHOBO UCIBITHIBAIN. Bce 3TO 3aHMMAao 0YeHb MHOTO BPEMEHHU.
Ceityac nosiBuiIach BO3MOKHOCTb IIPOBOJAUTH OOJIBIIYIO YaCTh TAKUX HCIIBITAHUN HE B HATYype, a
BHYTPU KOMIIBIOTEPA J0 TOTO, KaK 3TO HU3JEIHE CAEIAHO. ITO HAMHOIO YJEIIEBIISIET CTOUMOCTD
paboT 1o MOArOTOBKE U3/ETUS K IPOU3BOJCTBY M YMEHbIIAET HEOOXOAUMOE Ui 3TOro Bpems. A
Kak 370 noJryyaetcsi? Jroum HakonwiIM 3HaHHsI O IPUPOIHBIX IPOLIECCaX U COXPAHUIIU X B BUJIE
anroput™moB. Ceifuac Mbl ImocTapaemcs pa3o0parbes ¢ TAKUMHU aITOPUTMaMHU.

EcTh Tak Ha3bIBaeMble YpaBHEHHs MaTeMaTUYeCKON (M3HMKH, MO3BOJISIOLIUE S3BIKOM
MaTeMaTUKU OIUCATh CIOXHbIE MPUPOJHbIEC siBiIeHUA. KoHeuHo, 3TO onmucaHue He aOCOJIOTHO
TOYHOE, HampuMep, KOrja Mbl H3ydaeM, KaKk HarpeBaeTrcsi JIBUraTellb aBTOMOOWIIS, Mbl HE
YUHUTBHIBAEM JIBUKEHUE KakJoro aroma. MHaue Bpemsi, 3aTpaunBaeMoe Ha peUICHHE TaKo
3a1a4uu, ObUIO OBl CIMIIKOM OOJIBIIUM, OOJIBIIE, YeM MBI MOKEM cebe 3TO To3BOoJuTh. [loaToMy
Mbl IpHUMEHSEM aOCTpaklUMIO — TO €CTh, OTOMpaeM caMble BaKHbI€ MPU3HAKU MPUPOTHOTO
SBJICHUS U 3aKpbIBa€M IJla3a Ha BCE OCTaJbHOE. SI3bIK MaTeMaTHUKU IO3BOJISIET COCTAaBJIAThH
ypaBHeHUs. Kak MbI 3HaeM, B ypaBHEHUSX €CTh U3BECTHBIE UJICHBI, HEU3BECTHHIC WIEHBI U CBS3b
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MEXJY HUMH Yepe3 HEKOTOpbleé MaTeMaTH4eCKUe JEWCTBUS — CII0)KEHHE, BBIYUTAHHE,
YMHOJKEHUS, JIeJI€HHe, PaBeHCTBO. boiiee clioxHble NEeHCTBUS — CTENEHb, CUHYChI, KOCUHYCHI,
jJorapu@msl U Tak Jajiee TO)KE B KOHEYHOM HMTOI'€ MOKHO IPUBECTU K MPOCTHIM ACUCTBUSIM C
HY>KHOM CTETIEHBIO TOYHOCTH.

Ho ects emte cBs3p apyroro poaa. CBs3b, HOKa3bIBaroIiasi, Kak U3MEHSETCS Ta UM UHas
BenuunHa. Hampumep, npousBoansie. Kak n3mensercs mnosioxeHue aBTOMOOUISI OTHOCUTEIBHO
ropojia, OTKy/la OH Bbl€XaJl, C TEYEHHEM BPEMEHHU, €CIIM B3ATh OYEHb Majblii, HACTOJILKO MaJlbIii
MIPOMEXYTOK BPEMEHHU, B TEUEHHUE KOTOPOTO0 M3MEHEHHE PACCTOSHUSA aBTOMOOWIIS OT ropoja
MOXXHO MOJYyYUThb, YMHOKHUB KAaKO€-TO HEU3MEHSEMOE€ YMCIO Ha IPOJOJDKMTEIBLHOCTh 3TOTO
IIPOMEXKYTKA BPEMEHH, JJaKe €CJIM HAXKMMAETCs eJallb ra3a WM TOpMO3a. ITO YUCIIO, KAK BCEM
M3BECTHO, HA3bIBAETCSA CKOPOCTHIO. [[poMEXyTOK BpeMeHU BbIOHMpaeTcs HACTOJbKO MaJEHbKHUM,
YTO CKOpPOCTh CUMTAETCS HEU3MEHHOH. JTa CKOPOCTh Ul PacCTOSIHUS B MaTeMaTUKe, Kak
M3BECTHO, HA3bIBAETCS NMPOM3BOJHON. B cBOI0O ouepenb, CKOPOCTh TOXKE MOMKET MEHATHCA, U
MIPOM3BOJIHOM Il Hee SBISIETCSl YCKOpPEHHME. YPaBHEHMs, B KOTOPBIX €CTh IPOU3BOJIHBIE,
Ha3bIBalOTCAd AU(QepeHnanbHbIMU  ypaBHEHUSIMH. OHHM MO3BOJISIIOT CJeNaTh TO, YEro He
MO3BOJISIIOT OOBIUHBIE YPaBHEHMsI, HE COJEpialllie MPOU3BOJHBIX — OYEHb TOYHO OIHUCHIBATH
npupoaHblie spieHus. Ho u pemars Takue ypaBHeHHs HAMHOTO TpyaHee. [lpu nomomum pasyma,
Oymaru, py4ykd U CIpPaBOYHMKA MOKHO PEIIUTh TOJBKO HEKOTOphIE BUJIbI U (epeHIInaIbHbIX
ypaBHeHUH. Kpome 00bIKHOBEHHBIX qU(depeHlnaIbHbIX YPaBHEHUH, I1€ U3MEHEHUE TIPOXOIUT
TOJIBKO TIO0 OJHOW BEJIMYMHE, €CTh elle M AuddepeHIuanbHble YpaBHEHHS B YaCTHBIX
IIPOU3BOJIHBIX, I1€ U3BMEHEHHUS MOTYT OBITh [0 HECKOJIbKUM BEJIMYUHAM, HAIIPUMEp, [0 Pa3HbIM
HaIpPaBJICHUSAM U 10 BpeMEeHU. TO eCTh, Mbl MOYKEM ONUCATh HE TOJIHKO JIBH)KEHHE aBTOMOOWIIS,
JBMOKYLIETOCsl 110 POBHOM JOpOre B OJHY CTOPOHY, HO M JIBI)KEHHE CaMOJIETa, JEJIAIOLIEro
KpyTble BUpPa)XH, U JABW)KEHUE BO3/yXa, OTHOAlOIIero caMoJIeT, U TO, KaK IpPHU 3TOM TpscCeTcs
TOIUIMBO B Oakax camosera. Toiabko Ha Oymare Bce 3TO OYE€Hb M OYEHb CJIOKHO pellaTh, BpeMs
pELICHUs. MOKET CTaTh CIMUIKOM OOJIbIIMM; OyMard MOKeT yWTu Oosibllle, 4eM €CTh Ha Bcei
3emiie, HE TOBOPS YK€ O TEPIIEHUHU, 3a0bIBUMBOCTU U CPOKE JKU3HU TOTO, KTO PEIIAET, U O TOM,
CKOJIBKO JIEHET YWJIET, 4TOObI INIaTUTh MY 3apIljiaTy BCE 3TO BpeMSI.

[losiBneHre KoMIbIOTEpa MO3BOJWIO U3 U (EepeHIHATBHBIX YPAaBHEHUN IOJIYYHUTh
MHOTO OOBIYHBIX ypaBHEHUH M MOJYYUTh NPUOIU3UTENbHBIA pPE3YyNbTaT, OTIWYAIOIIMICS OT
TOYHOT'O PELIEHUsI ypaBHEHUS Ha TaKyl0 BEJIMYMHY, KOTOPOil MOXkHO npeHeOpeub. Ilpencrasbre,
41O y Bac BMECTO 1IMpPKyJs TOJBKO €CTh JIMHENKA U HAJ0 HAPUCOBAaTh OKPYKHOCTb. JIMHEMKOM
MbI MO’KEM HapHCOBaTh TOJIbKO MHOTOYIOJIbHUK, OJU3KHI K OKpyX)HOCTHU. Ecnu cnenarb oueHb
MHOTO YEpPTOYEK JIMHEWKOW, TO MPH OMpPENIEJICHHOM YHCJIE€ YEpTOYEK HAall TJla3 IepecTaHeT
BUJIETh PA3HHUIy MEXJY TE€M, YTO HApPHCOBAHO JMHEUKOW, U TE€M, YTO HAPUCOBAHO IUPKYIIEM.
OO0wias 1auHa YepToveK U JIMHa TYyrd OKPYXKHOCTU BCe paBHO OyAyT oTiauvatbesa. Ho pasnuia
OyZeT o4eHb MaJICHbKOM. DTO U €CTh IPEHEOPEKUTENLHO MaJlasi BEJIHMUKHA.

EcTth MHOTrO METO0B, IpY MOMOIIM KOTOPBIX CIOXKHBIE AU(PepeHInanbHble YpaBHEHUS
CBOASTCS K MHOXECTBY NPOCTBIX YpaBHEHMH. A pelIeHHe 3TOT0 MHOXECTBA IPOCTHIX
YpaBHEHUH JIETKO CBOJUTCS CYLIECTBYIOIIMMHM METOJIAMU MAaTeMAaTUKU K BBIMOJIHEHHUIO
OO0JIBIIOrO YUCIIA MPOCTHIX apu(PMETHYECKUX ASUCTBUM HaJ YHUCIaMH, KOTOPbIE B CBOIO OUEpElb
CBOJSTCS K ONepauusM Hajl OuTaMu BHYTPH MUKpPOIIpOLECCOpa.

BonbmMHCTBO U3 ATHX METOIOB TpeOyeT HaMMCAHUsI OTAEIbHOM MporpamMMbl Ui KayKI0H
3anauun. [IpencraBbre, A TOro, 4TOOBI MPOBEPUTH, KAK IPEETCS HOBBIM BUJI yTIOTa, HA/I0 IUCATh
U OTJIaXMUBaTh OTIENIbHYIO mporpammy. IlosToMy co BpeMeHEM JIOAM HAllIM TaKOW METOJ,
KOTOPBIM TpeOyeT /Ui MHOXKECTBa BUIOB 3aJjauy HaucaTh OJHY YHHUBEPCAIbHYIO IPOrpaMMy, a
MEHSTh TOJIbKO JIaHHbIE, BBOJUMBIE B TAKyIO IPOrpaMMy. ITO METOJ] KOHEUHBIX 3JIEMEHTOB.

3a0ynpTe Ha BpeMsl O MOJIEKyJdaX M aTomaxX, NpPEJCTaBbTe M3y4aeMblii OOBEKT B BUJE
CIUIOIIHOTO U HENpPEephIBHOTO. B MeTo/ie KOHEUHBIX 3J€MEHTOB 3TO CIUIOIIHOE U HENPEPHIBHOE
JeIUTCS Ha MAaJeHbKUE KYCOUYKHM. OTO MOIYT OBbITh: TOYKH, OTPE3KH, TpPEYrOJbHUKH,
YeThIPEXYrOJIbHUKH, KyObl, TETPa3Apbl (KaK MaKeT JUIsi MOJIOKa WM Keupa, UMEIOIUNA YeThIpe
TPEYroJbHBIX TpaHH), OKTa’dIpbl (IBE YEThIPEXYrOJIbHbIE MUPAMUJIKU, CKJIEEHHbIE
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OocHOBaHUsAMHU). [lo ompeneneHHOro ypoBHSI MEJKOTHI 4eM Ha OoJiblliee KOJUYECTBO MEJIKMX
3JIEMEHTHKOB MBI Pa300bEM Halll€ CIUIOLIHOE U HENPEPBIBHOE, TeM TOUYHee Oyzer pesyabTar. [o
T€X TOp, [MOKA 3TUX YACTUUEK HE CTAHET TaK MHOI'O, YTO MPH BHIIIOJHEHUH OIEpalluil CIOKEHHUS
WIM BBIYUTAHUST OYIYT CIMIIKOM OOJIbIIME MOTEPU TOUHOCTH MPHU XPAHEHUU MPOMEKYTOUHBIX
3HAYEHUH B BEILECTBEHHBIX NIEPEMEHHBIX.

Pabota xaxxJ10T0 JIeMEHTHKA ONUCHIBAETCS B BUJIE 3aJaHHBIX OOBIYHBIX ypaBHEHUU. [is
Pa3HbIX 3JIEMEHTUKOB 3TU ypaBHEHHUS MOTYT ObIThb pa3HbIMH, TaK KakK, HAIpUMEp, Y OTPE3KOB
MOTYT OBbITh pa3Hbl€ JUIMHBI U YCIIOBUS 3aKPEIUICHUS, Y TPEYTOJIbHUKOB Pa3HbI€ YIJIbl U CTOPOHBI
u 1.0. Ho ang ogHOro Tuma 37€MEHTHMKOB CYLIECTBYET OJMH CIOCOO MOCTPOEHUS 3TUX
ypaBHeHU. Takue ypaBHEHUS HA3bIBAIOTCS JIOKAJIbHBIMU.

Tak kak 3TU 2J€MEHTUKH CBA3aHbl MEXIy cOOOil B y3lax, TO 3HAUEHHE KaKOH-IMOO
BEJIMUYUHBl B Yy3JI€ OJHOIO J3JEMEHTAa pPABHO 3TOMY 3HA4YEHUIO B COBIAJAIOLIEM Y3II€
MIPUMBIKAIOIIETO 3J€MEHTA. DTO MO3BOJISET U3 MHOYKECTBA JIOKAJIIbHBIX YPaBHEHUN coOpaTh OJTHO
0osbIIOE II100aNbHOE YpaBHEHUE, T'/I€ OMUCHIBAETCA paboTa BCEM CHCTEMBI AJIEMEHTUKOB. DTO
YpaBHEHHE pellaeTcsi, ¥ 3T0 NPUOIMKEHHOE pelIeHHe Mbl OepeM, M HCIO0JIb3yeM, Kak OyaTo
TOYHOE penieHne AuddepeHunanbHbIX ypaBHEHUNH. Beab Bce paBHO HpPHU COCTABIEHUHU 3TUX
nuddepeHInaibHbIX YpaBHEHUH Mbl 3a0bLJIM O TOM, YTO HAllle CIJIOUIHOE M HENpEephIBHOE Ha
CaMOM JIeJIeé COCTOMT M3 MOJIEKYJI U aTOMOB, YTO KOHEYHO, BHOCHUT, HAaJEeeMCs, HEOOJIBILIYIO
OIMOKY B peUIeHHe, MOATOMY CIMIIKOM TOYHOE pELIEHHWE BCE PAaBHO HE HYXKHO. B y3max
pelIeHUEe CYUTAEM TOUHBIM, & MEX/1y HUMU OepeM NpUOIMKEHHO pa3HBIMU METOJAMH.

Kt0 X0uer aeTasibHO 03HAaKOMMTBCS C 3TOM TEMOU, MOXKET HalTH B MHTEpHETE KHUTY
3enkeBuya «MeToJl KOHEUHBIX 3JIEMEHTOB B TeXHUKe». HeoOxoaumple 3HAHUS MO MaTeMaTUKe
MOXXHO MoJsydyuTh U3 KHUT Puxapaa Kypanrta «Kypc muddepeHunanbHOro U MHTErpaibHOro
UCYHCIEHUNY, «MeToabl MaTeMaTHUeCKON (U3UKI», TAK)KE TOCTYNHbIX B IHTepHEeTe.

(Hano Bnoxxuts npumepsl ¢ anropurmamu no MKO.)

MNMpunoxeHune 1. UHCTPYKUMA NO CKaYMBaHUIO U
MCNOMb30BaHUIO GecnsiaTHOro MHCTPYMeHTapus
pa3paboTuyuka.

MNMpunoxeHune 2. CozgaHne n KoMnunAaunsa coocTBeHHON
noacucTeMmMbl.

NMpunoxeHune 3. Ucnonb3oBaHWe CTaHAAPTHLIX 3JIEMEHTOB
ynpaBneHnn, CBA3aHHbIX C A3bIKOBbIMU KOHCTPYKLUAMM.

MNMpunoxeHune 4. OCO6GeHHOCTN NCNONb30BaHUA A3bIKOB C,
C++ n guHamMmunyeckm 3arpyxaembix 6udbnuortek DLL
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Peknama KypcoB no nporpamMmmumpoBaHuio B I. Ow

Ha KbIP2bI3CKOM A3biKe
Accanomy aneikyM, ypMarTy OyTypyy4qysep.

AnOGerte, cu3€p MU 3MHE KbUIBII KEPEK SKEHUH OMJIOHYII KaTachIHAP.

Koipreipictana akya TaObIl KbIMBIH SKEHHMH HYKUM YYYH CBIp 3MEC, OLIOr0 KOmuyJyK
Poccusira xe Oarnika 4er xepre bIpbICKbI TallKaHbl 0apar.

bupok ain xxepne narsl Ou3ay ©Te 35e KYTHOUT. AHBI 1arkl cCU3ep OUIECHHED.
K936up agamnap rana oomMaTTyy COO/IaHbl dIITEH anat.

OmnieHTHIl, KOIUYJIYK Kapa jKaHa 00p KyMYILTY aTKapblll Kajar.

AnberTe, DUKUM aHbI KaaTabauT.

CuzaepauH ata-3HEHEp CU3JIEPAH JIre KEPEeKTYYy KECHIKe 33 00JICYH nen kaanait. Cusaep aarsl
aHbl KaaJlaiChIHAP.

Amnap Garmrka J00pJ0 6CKeH.
Auap xar Ke3Jie )KOTOPKY OKYY JKaiiia OKyII ChITyy KaHa ypMaTTy 004y 3Jie.

Omonn Maanga >KOTOPKY OKyy JKaiyiap >KakImbel OKyTd4y oaie, cedeoum Oyn Hepce Coertep
Coro3yHa Kepek aie.

A3BIp )KOTOPKY OKYY >KailJIapAbIH CaHbl K006 Ty, OKyyra eTYIII JIarkl OHOIOpaak OOy Kajibl,
OMPOK WIITEPKUCH OKYTIIAi KaJIbl.

Kerm ara-snenep OunbenT >KOTOpKY OKyYy Kaiia yOaKbIT KOH 3JI€ 6TOOpYH.

Ax4a CyHyN OKyyra KApeT, ak4ya CyHyII 0aa anar, akda CyHyIl AUIJIOMTY Jarbl anat.
AHJIaH KMWMH TY3YK )KyMYILIKa KHPUII YYYH Jarbl aK4a CyHYyII KEpeK.

byn 6uzne rana smec, Poccus sxana KazakcTan/ibIH Kell )KepJepuH/e 1arbl yIIyHai.
bemr xput!

Kermuyiyry koropky okyy »kaira acK€pJeH KaublIl TaIlIIbIpar.

bupok a3plp ackepau ak4yachlH TOJIOI KM aifjia 3¢ OyTypce 00JIOT 3KeH, Oell KbUT )KOTOPKY
OKYy aiiJla OTypraHiaH Kepe aj ap3aHbIpaak Jarkl 00JIOT SKEH.

bemr xbpuiia ata "HEHUH KaH4Ya aK4achl KETEEPUH OMJIOHYIT KOPTYJIo.

Kaparbuia, jxeH 31e OMp Kara3z y4yH KETKEH KapKbIHbI jKaHa YOAaKbITThI Maiganyy >Kymilaca
00JIOT.
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Mucainbl yuyH, Maausina der sare >kymyllka KETKeH aJucTep Kaiipa KalTein OalikaiapbiHa
IIPOrpPaMMHUCT JIET€H KECHUIIKE 33 OOJTOHro kapaam Oeper skeH. Anap Muausina uuikaHanapbelH
aublll, OLIOJ >KEPJIMKTEpU Kalipa HIIKE ajlblll 4eT MaMJIEKETTEep YUYH JKyMYII KbUIbIIT Oeper
9keH. 2002 >KbpUIbI Kbl IPOrPAMMUCTTUKTEH TYLIKOH nanaa Muausana 20 mummapa nojuiapra
XKeTKeH d3keH. byn okys Oup mwimuapa MHAWAHBIH KalKblHaH 8 MUJUIMOHY 3JI€ OKYII-)Ka3raHra
KaparaH ydypJa 0oJym Karar.

An sMu cuzzepauH O6aapblHap OKYI-)Ka3raHJibl OuiecuHep, Oya Ounumau akya Tabyy Ounmumre
1€ AWJIAHTHIII KEpeK.

busgun Kaszakcran, Poccus, bupukken Apa® Wmaparrapeinna, Muausana umren KeiareH
aJIBIHKBI afucTep MHAMSIBIK TaTPUOTTOPIYH TaXpbIHOACHIH MalijanaHabl JeIu.

[laTtpuor neren cesre kyhOeryie. IlaTpuoT nereH KbIMHCBHIHTAH ajJaM 3MeEC, NATPUOT JETreH
0aapAbIK KYPTTYH KbI3bIKYBLIBITBIH OMJIOHTOH a/laM.

MpiHa, omentun anap O0acodT iereH UIIKaHaHbI a4Thl. byl UIlIKaHa YeT 3Jre KOMIbIOTEP YUYH
IIporpaMMaiIapIel ©3y JKacal o3y caTar, KaHa KallTapAbl KECUIIKE YUPOTOT.

Omion y#lpeTymTy Mblif3aM YeruHje anblll Oapblll Y4YYH, OMPUHYM KaJaMbl OKYyy KypcTap
TYpYHI® 00JIOT.

Bbaapsr 60y 4 kypc Oap.

Hennen Gamran nporpamma Ty3yyHy yipertyy — 1 ail.

Komnerorepank rpaduka MEHEH mporpaMmMa Ty3yy — 2 aid.

baza nanHbIX xkaHa OM3HEC-TIporpammanap/sl Ty3yy — 3 ail.

[Ipodeccnonanapik neHrene mporpamma Ty3yy — 6 ai.

Bbaaper 6oty 12 ai.

Bbamtankel Kypcrapipl OyTYN jkaHa KOHTPOJIAYK K€ KypCTyK HMIITEpIu aTKapblll JKaKTaraHAaH
KUiMH ceptudukarrap Oepuier, OaapAbIK KypcTapabl OyTyn KaHa JUIUIOMAYK HILTH
JKaKTaraHJaH KUWHUH JUIUIOM OepuiieT, al JUIUIOMIO OKYyJraH cabakTap/blH jKaHa aTKapbUIraH

HIITCPAUH TU3MECH Ka3blJIaT.

bup kypcery OyTYIT KHMMHKHY KypCcKa 6TKOHIYH OPTOCYH 1A 3C aJIbIN aJica Jarkl 00JIOT, Ke Ty3 dJie
OKyYyHY ynaHTta 6epce 000T.

CabaxTap MbIHa yHIyHJIAal UPIITTE OTOT.

- TEOPHAJIBIK KypCTa CHIPJIAp ’KaHAa MaaHWJEp TYLIYHAYPYJOT, a3bIPKbl KOTOPKY OKYY Kanjaau
KOH 3JI€ Ka3bUIraH COe3]ly Te€3-Te3 YH Ublrapbll OKyIl Oepoeii aie;

- MPAKTUKAJIBIK KypcTa )KyMYIITYH yCYJIapbl MEHEH MalllbIKTaHaT jiece 00JI0T;

- ©3 aljblH4Ya aTKapbUIraH >KyMyIITap OepujieT >kaHa TeKulepuieT. byl KOHTponayk, KypcTyk
’KaHa JUIUIOMJIYK UIITEP.

Teopusinbik  kypery Taxumamar yyny KyOGaneubex anpim Oapar. byn kumm  e3yHyH
umkaHacelHga 40 TaH Kem ycTa aIuCTepIu JasplaraH, ajap UHTEPHET apKbLIyy
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Keipremssicranna, Kazakcranna xana Poccusima mmTereH >kaHa asblp Aarbl MINTEN >KaThIIIAT.
Oxynarypran Hepce PoccussHpin Wnumaep AxagemusicblHbiH Myudecy ®enop BacuibeBuu
TkaueB MeHeH Takranrad. byn akanemuk MuHpopmatuka 21 pereH HmpoeKTTH aibln Oapart,
I'VVYT'JInan kepyn anca”ap 00JIOT.

[Ipaktukansik kypcry OmopoB bakeiTOexk anbinm Oapar. byn kumim nyHyilene TaaHbUIraH
[TaTHIeln nereH mporpaMmanbl Ty3reH ABTOKAJ JI€T€H CuUcTeMa Y4yH, kaHa Kaszakcranna
METAJUIOKOHCTPYKLMS YbIrapa TypraH 3aBOATOPro Jarbkl IporpaMMaiap/sl Ty3reH.

Okyy kypcy Ilackans xana Cu++ Taigepu MeHEeH 00JI0T, MPOPECCHOHANIBIK MPOorpaMma Ty3YY
KYpCYHYH OYTKOHJOH KUHUH Oalika mporpamma Ty3YY THJIIEPUH €3 ajblHAAa YHpeHYyy OHOM
Macese OOJIyIT Kajar.

bupuun kagaMm arran eTKeHIOH KUWMH 3KU *oJ Oap. Poccusna mporpaMMUCTTHH KyMYIIYH
Taan xeHece 00yoT. buzne Poccusina omonnoil um Gepe Typran OaapblK HILKaHalapIblH
KEepPEKTyy AapeKrep, TenedoHA0p kaHa umenaep oap.

XKe yiine e WHTEpHET apKbUTYy KapAapliapsl Taarl, e3yHep OW3HeC avbll, 63YHep mporpaMma
Ty3yn carcaHap Oosior. OmoHmo Ou3 cujepre OupreNiemkeH IMepuKk OoJIym, CHIepANH
porpaMMaHap/IsI mpodeCcCuoHaNAyy TYPYHO JKacall )KaHa caTKaHTa KapaaMm Oepeous.

Oxymn >kaTKaH 371ee Maajia e3yHep Kapjap Taar ara nporpaMma jkacar KepceHep 00J0t, 6u3 an
KYMYILTY KYPCTYK K€ JUIUIOMJYK HII KaTapbl KaOblT ana0bl3, aHbl )acam aTKaH ME3THIe
cuzzepre npoecCUOHaAbIH KeHEeIITEpHH Oepedus.

OxyynyH Hapkbl aiibiHa 2500 com, amnrta caiiblH Oup Teopusuiblk cabak (1.5 caar), Oup
nmpakTUKaIbIK cabak (1.5 caar) »xaHa 03 ajuJplHYa aTKAPBUITaH TaMIIbIpMaJapJbl TEKIIEPYY
OTYJIOT.

TymyHYHY316p, €3 aNIblHYa aTKapbUIraH TaIllIbIpMaiapabl aTKapblll Oyl eTe 3apblil Hepce,
cebeOu KMH TypMyIlITa nammnepcTep 00100UT. Orep yOaKbITTHIH Oaapsl xKanaH cabakTa OTypyIl
yrym raHa aye OOoJynm Kajica, 3 alIblH4a aTKapbhUIraH TammibipMaiap OOIOHYA HINTETSHTe
yOakbIT KanOai kanar. CabakTapia OEpUiIreH MaalbIMaTThIH KOJIOMYH OU3 OKYy4YyHYH OalllblHa
©TO 00p KEIIUM KAJIOACHIH KaHa MAIIBIKTAHYY aJIbl )KETETYpPTaH >KOJIJI0 OOJICYH eI YeKTeHOu3.

Kannsl Oup KbUIABIK OKyyHYH Oaachl OWITO KaajaraH >KOTOPKY OKYY >KaiJarsl bUIJbIK
KOHTpaKThl MEHEH TeHeseT, ail 3Mu OmTo, YilieH albic AMec, KbUIyy Kepae cusaep Mocksa,
[Tutep, HoBocuOHMpCKTErn aniblHKBI OKYYy >KaaplIblH ACHreJUHIeH MpodeccnoHaIn3MIn
asicarap OOJIOT.

AN 5Mu, XKOTOpKy OKYy Kaiira KaparaHja, OKyyHyH akyachl 0aapbl OOJYIl >KbUIJBIH aJlJIbIH/IA
OepuOeiT, ail cailblH aliJIbIH AJIABIHIC OepriieT, OyJl TOJOreH ajgaM YUyH KaHda 3Cce OHOM.

Cuzgep Kepymn >KaTachblHAp, KbUI CalbIH JKaHbl TEXHHMKA TMaiga Oodym jkarar. AJl >KaHbI
TEXHUKaHBbIH WYMHJAE MUKpouuntep Oap. OmIon MUKpOYMIITEPAU Tyypa MIITETHUII YUYYH KaHa
Oalka )yMmylTapra nporpaMmmuctep kepek. JKamkpl nporpaMmucTep 0aapAblK kepie AeQULNT,
OLLEHTHI, OUp 1€ KbUI KETUPUIL, O©MYp OOIOHYA BIPBICKBI TabaTypraH *KyMyIl e OHU3HECKe 33
00J1COHOp 0OJIOT.

Kenuynyk Ounrenzaeit, bunn I'eiitc, ooMarTyy amepukanblH OM3HECMEHHU, IIpOrpaMMa TY3YIIKe

MEKTENTE 3JI€ OKYyN KYpreuae ycracbl [lon AJUUIEHAWH KETEKYWIMTH MEHEH YHUPOHYI,
YHUBEPCUTETTE IKU DJI€ KbUI OKYIN, OKYyHY TallTalm, JAYHHOJe IporpaMma TYy3yll OOIOHYA 3H
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YOH MIIKaHaHbl YIOIITYpPraH. Aj KU MUUMapaep O0IroHI0H KUWHH Kell Kbl oTyI, ['apBapa
YHUBEPCUTETH KaKbIH/Ia ara o3y JUILIOMAY Oepau.

bu3 MeHeH umTernHep Keice MblHa OU3UH TeaeoH.
0556 01 39 19
(+996 556 01 39 19)

Ha y36eKCKOM si3blKe

AccanoMy ajlaitkym a3u3 oupoaapiap!

AnbaTTa cu3 3HAM HUMA Ul KWINII KEPAKIUTUHU YIlIaMOKaacu3.

XaMmamusra xam cup sMac Kupruzucronna myna tonuml kuiinH. HIyHMHT yuyH
kymumnuk Poccusra éku 6o1ka MamiakaTiaapra ui u3jiad ketMokaa. bupog, y epaa xam
O6u3HU KyTUIIMasoau. byHu xam cuznap 6unacusnap

Xo3upru kyHaa MyBagdagusSITIM COBAA IOPTU3UII XaMMaHU XaM KYIWJIaH

KenMasiOIu.
[yHuHT yuyH KYMUWIKK y epra 0opub Kopa viryu 6yaud uiammMoraa. Andarra Xed Kum
OyHu xoxnaMaiau. CU3HUHI OTa-OHAHIU3 SIXIIM KacO 3racu OYIUIIMHTU3HU XOXJIAWIU.
Cuznap xam OyHU xoxjaiicu3. Yiap Ooumika AaBpaa yiarFalUIIrad. YJApHUHT AaBpUAa
Onuitroxiapaa YKuin oOpyiau Ba MapOKJIH 3]1H.

¥V BagTaa Onuifroxiapaa xkyaa xam sxuu ygurap 3au uyHku 0y Coset Uttudoxura
Kepak 3IU. X03upru KyHaa OJMHATOXTAPHUHT COHM KYTAinO KeTaM. YKUINra KUPHII XaM
OCOHJIAIIAW aMMO OypyHrupai Yxutmai gyiwmman. Omuiiroxma gap3aHmiapu OEKop
IOpraHuJiaH OTa-OHaJTapHUHI Xabapu iyk. [lynara yxuira kupagu, myara 6axo ojgaaud Ba
MyJIra JUIUIOM oJiaau. JIekuH Oy AUIUIOM OMIIaH SXIIM JKOMra umra KUpui XaMm KUiKH, stHa
nyn Oepuin kepak. by xon OouznmaruHa smac, kyumiHu Poccust Ba K030FUCTOHHUHT alipuM
JKoMnapuaa xaMm MaBxy/I.

S !

K¥ymumnmuk éutap Onuitroxra xapouil Xu3MaTIaH KOUMII YUYH €KU XapOuil XykKaT
YUYHTHMHA KUPUIIMOK/IA.

JlekuH XO03uUpru KyHaa XapOui XyXOKaTHUM NyJra OJUII €KW MKKHM OWja yTall
MyMKHUH. By *%yna xam ap3onpox S vinin Onuiiroxaa 6ekop/iaH BaKT YTKA3UILIIAH Kypa.

bemr #wina oTa-oHamapHMHT Qap3aHmIapyl Y4yH KaHua Iyl capduaérraHura
axaMusT OepUHTIIAP.

Kapanrnmap! YHman xypa, yHra KeTkasraH BakT Ba IyJulapHu Oomka doiimanu
XoMnapra capdai MyMKHH.

Macanan Wnausna ver gaBnaTra KeTraH MyTaxaccuciaap kKalTrau Oolukanapra
MPOTPAMMUCTIIMK KacOWHU y3namtupuinra épaam oOepanu. Yiaap Wunusga dupmanap
04u0, yHIra MaxaJului €IUIApHU UIITa OJIUO, MHTEPHET OPKaId YeT 371 6030pura UiIanIu.
2002-itmnna WHausna nporpaMMaialiTUpUIIIaH Oup Hwumk ¢oiga 20 Muuapa
JIOJUTApHU TalIKWI Kuiau. by Hapca MuwuMapa COHIM XalkAaH § MUJUIMOH axOJIMCUTMHA
VKUII Ba €3UITHU OUJTAINTaH XOJaTAaru KapaécH.

buzna sca xammanrusz ygwmn Ba €3umIHUA Owinacu3nap, gakat Oy OwIMMIaH myi
TOTHII OUSIUMUTA OJIUO OOPUIII KEpaK.

Ko3zorucron, Poccus, Apabucton Ba MWMuauspga wunuiarad OW3HUHT  €TaK4H
MyTaxaccucnapuMu3 MHAUAIMK BaTaHapBapIapHU TAXXPUOACHUHU KYINIAMOKYH.

Barannmap ngeraH cy3ra kyiamaHrus. BatanmapBap Oy y3uHUrMHA 3Mac Oaliku
Oomkanap xakuaa yiumaigurad ogamaup. Mana ynap ObaSoft kopxoHacuHu ouyuian. by
KOpXOHa 4YeT 3Jira SHIM IporpaMMajapHM MIUIA0 YMKapuO COTHUILIJAH Tallkapu OOIlIKa
SITApHM XaM YKWINTA TYIUIAMOKAA. YKWINHM TapTUOMM OYIMIIINIU YUyH OUPHHYH
0OCKUY KypC yCyauaa oind Gopuiau.

Kamu 1ypT YKYB Kypcu 60p:
1. IIporpammanamrupuin 0 gan 6omnad — 1o
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2. Kowmmnblorep rpadukacu OmiaH nporpamMmma Ty3uli— 2 oi

3. basza nanHuxyapHu Ba OM3HEC MporpaMmaliapHu Ty3ull — 3 o
4. Mypakkab nmporpaMmmagamTUpuIlI — 6 oi.

Kamu 12 oil.

Arap cu3 gacTinabku KypcHM TaMomiiad Ba JUILJIOM UIIMHU Oaxkapub, YHU XUMOS
KWICAHTU3 — cu3ra YTWwiraH ¢aHnap Ba OaxapraH HWUUIAPUHIUA3 KYpcaTWIraH
cepTudUKaT Ba JUILJIOM Oepuiau.

Hapbatnarm KypcHU TaMOMIJIaraHMHTM3[JAH CYHI, CU3 O3TMHA JaM OJIUO YKUIIHU
JIaBOM 3TTUPHUIINHIU3 MyMKHH.

VKyB mapcnapy KyHuIaru X0aa YTHIa I

- Hazapuii mamrynotinap, OyHAa MIIHUHT CUPJIapU Ba MAabHOJAPU TYIIYHTUPWIAIH,
XO3UPTrU YHUBEPCUTETIATH Kabu oauid YKub Oepulliek smac.

- Amammit mamrynotTiap, OyHaa yciayOmapmaH ¢oiaalaHWITaH XoJaa Mallgiap
KWIIUPUIaIN.

- MYCTaKWj MIUIApu Oepwiagu Ba TeKMpuiaaau. bymap Kypc uiiapu Ba AUIIIOM
UIIAPU.

Ha3zapwuii mamrynotnapau Taxmamat Yrau Kybanuubek onmubd 6opaau. ¥ y3UHUHT
¢upmacuna Poccus, Ko3oructon Ba Kuprusucronga MHTEepHET opkaiu MILIaraH Ba
X03Upru KyHaa unuiaérrad 40 naH omuk MyTTaxaccuciapHu TaiépnaraH. KypcHuHT
napcinapu Pyc dannapu akagemMusiciHUHT ab3ocu Degop BacunbeBuu TkauéB Ouman
MacjaxaTianirad xoiaa taiépiaanau. TkaueB «MapopmaTrka-21» HOMIM UHTEPHET
MPOEKTUHU eTaKuucH xucobianaau. («Google» 1aH U3TAIIMHIU3 MYMKHH)

Amanuit MamrysnoTiaapHu YmapoB bakut onmub Oopanu. Y ayHEna TaHUKIIM OYiIraH
ABTokan ccuctemacu yuyH IlatHimein peraH mnporpaMMacuHu Ty3rad, Xamjaa
KO030FUCTOH METAIIIOKOHCTPYKLHUS MIIA0 YMKapyBYM 3aBOJJIApUTa XaM KOMIIBIOTED
MpOrpaMMaJIApUHU Ty3raH.

Mamrynotnapaa Ilackans Tumm, Cu++ nporpammanapugaH (olganaHuIaIu.
VgumHu  Tyratrad, cu3 Y3WHIU3 OOIIKA XOXJAaraH IpOrpaMMajall TUIMHH
V3 TUPUIITUHTU3 OCOH OY1aau.

BuprHun GOCKMYHM TYraTraHMHTU3AAH CYHI cu3aa MKKU Hyn 6op. Cus Poccusira
KeTUO — MporpaMMHUCT OYnIuO wHIIra KUPUIIMHIU3 MyMKUH. busna Poccusmaru
KOPXOHAIAPHU MAH3WUIApH, TeleOHNapu Ba 3JIEKTPOH MouTanapu 6op. Exu y3us
uiiad yukaprad nporpamMmmanapHu MHTepHeT opkaiu 4Yer anra coTud — Y3U3HUHT
maxcuii OM3HECMHTHM3HU OOIUIAIIMHTU3 MYMKHMH. YHIa Ou3 cusra xamkop Oynubd —
MporpaMMaJIapHU COTHUILTA EpAaM Oepamus.

Vigum kapaéHuma XaM CHM3 Y3MHTH3 NporpaMMa HIiab uYukapuO, KIHEHT
TONUIIUHTU3 MYMKUH. YHIa Ou3 cusra maciaxat oepud — Oy mporpaMMaHTU3HU KypC
€KM TUTUTOM MIH cudaTraa Kadys KHIaMus.

bup oinuk ygumHUHT Hapxu — 2500 coM.

Xadrama 1 maporaba Hazapuit mamrynoT (1.5 ¢), 1 maporaba amanuil MaIIFyjaoT
(1.5 ¢) Ba Mycrakui MUUIApHU TEKIIUpHUII. TYIIYHMHI, MyCTaKWI HUUIAPHU KYIPOK
O6axxapuun — Oy XKyaa MyxuM, Xa€Taa KeruH nammepc 6ynManau. Arap cus xadraaa Te3-
T€3 MaIFyJoTjapra KaTHAIICAHIM3 — CH3/1a MYCTAaKWl uiira BakT eTrMmaiau. Jlapc
BakTUAa OW3 cu3ra OOIIHM OFPUTAPIIM Japa)xala KyIn MabIyMoTiap OepMaiMus.
Vpraua X012 XaM IIYFy/UIAHHII MyMKHIH.

Bup #imnna yxumra capduaraH MyIMHTH3 — YIIard Xxoxnaran OMMATOXHUHT GHp
WWJUTMK ~ KOHTpAakTUra TeHr. YiWga yrupub, cu3z MockBa, Iletepbypr Ba
HoBocubupcknaru erakuu oJuUroxjiapaard OJIMHIaH TABIMMOTIAH KaM 3Mac OummMra
ara Oymacus.

Kapanr, Onuiiroxia KOHTpaKTHU WWJIHK OOILIMIAH TYJaml Kepak Oyica, Ousra sca
olMa-oil, oHUHT Oommuaa Tynaiicus. by cu3ra KMIIMHTaH €HT MUK,

K¥ypub typubcuszku Mmigan Mwira ssHru TEXHUK MaxcyjloTiap ApajiMokaa. YIapHU
WYnJa 3JEKTPo yuruiap 6op. bynapHu unuiaTuil yuyH NporpaMMUCTIIAp Kepak. Sxmm
MyTaxaccuciap xaMma >KOWIa XaM eTUIIMaWau, WIYHUHT y4yH Vkumra | dAwiHu
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capduabd, cu3 Y3UMHTU3HU KOJITraH OyTYH YMPUHIM3HU SIXIIM MII €KUM Ou3Hec OwiaH
TabMUHJIANCH3.
K¥ymumnmuk tanuran bumn I'eiitc aMmepukaHUHT oMaJjIi OM3HECMEHM XUCOOJIaHaIu.
Y mnporpamma Ty3ulmHH MakTad naBpmapuma ycracu [lom AmmeHHuHT Epmamuma
ypranran. Ommit Yxys FOpTtuna 2 imn yxu6, yxumau tanuiarad. Jyséna mporpamma
Ty3ulll OYHMYa 3HT KaTTa MIIXOHA Oo4raH. ¥ MWuUMapAep OYIraHuaaH KeMuH Kym Hui
yrray, ['apBapa yHUBEpCUTETH SIKUH/IA YHTA Y37IapH IUIUIOM OEpUILIH.
bu3 Ouitan XaMKOpPJIMK KMJIMOKYM OYJICAHTM3 MaHa OW3HUHI TernedoHumus: 0556 01 39 19
(+996 556 01 39 19)

Peknama ycnyr no paspabdoTtke ABWUXKOB ANs CauToB.
3apaBCTBYMTE.

Ecnu Be1 - BeO nu3aitHep, 1 XOTUTE YMEHBIIUTH TPYA03aTPAThl sl pa3pabOTKH U MOIACPKKA
Bamtero caiita, To MBI TOMOXKeM BaM caenaTs ABHIKOK 19 Bamiero caiira.
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3aueM HyXeH JBHXKOK JUIsl caidta?

Cmamuueckuti osuxcox. Ecnu Bam caliT cocTouT u3 00JIBIIIOrO Yucia BEO-CTpaHUIl U HAI0
OTCICOUTD, 4TOOBI BCE CCHUIKU U Mepexo bl ObLIN IIpaBHUJIbHBIMH, Br1 MOXeTe WM caMu BCE DTO
MIPOJICITBIBATE WJIM HAHATH KOro-mu00. OTHaKo, TPyl YeJI0BeKa TpeOyeT OTUIATHI U YSIIOBEK
MOKeT omnouThCs. Ecian MoxHO chopMynupoBaTh NPUHIUIILI, 10 KOTOPBIM CBA3aHbI MEXY
coboii BeO-cTpanuilsl Bamero caiita, To pazpaboTka mporpaMMel, Aearonel Takue Beo-
CTpaHHMIIBI BCMECTE CO CChUTKaMu Bam 006oiieTcs AemiesJie, 9eM JepKaTh Ha TOM IIEJI0T0
YeJI0BeKa.
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A ellle py HATMYMU CTATUYECKOTO ABMXKKA OYeHb Y100HO 0OHOBIISATH BECh HA0OP BEO-CTpaHMUIL
- OJTHUM Ha)KaTHEM KHOIIKH BCsl pab0oTa BBINOIHEHA!

Junamuueckuii osuxcox. Ecnmu Bam Ha Bamem caiite Hao, 4ToOBI JTFOM MOTJIU 3aXO0IUTh Yepe3
MM [10JIb30BATENS U MapOJib, YTOOBI IOTOM OT CBOEI0 UMEHH JIeaTh YTo -JIN00 (IIOKyNaTh,
OTIPABJIATH COOOLIEHHS U MHChMA, M0JIb30BaThCs yCIyramu), To Bam Hy)keH TUHaAMUYeCKU
JBUKOK. JTa rmporpaMMa xpaHuT y ce0d (y Bac Ha oTnenbHOM cepBepe) B Ha/IeAKHOM MECTe BCe
MMEHa, MapoJiv, JaHHbIE O MOJIb30BaTEIIAX U MO3BOJISIET paboTaTh ¢ Bamum caiitom
MEePCOHANBHO Ka)XI0MY I10JIb30BaTel0. [IpruMep caliTOB ¢ JMHAMUYECKUMHU JIBUKKAMU - CAUTHI
OecIIaTHON 3IEKTPOHHOU MOYTHI.

06 onnrame. PaboTy Mbl JeTUM Ha HECKOJILKO 3TaroB. [locie BhIIOSHEHUsT HAaMH 04epEHOTO
JTamna v MpueMKH BaMu MpoOMCXOUT TUIATEX, TO €CTh IEPBUYHBIN PHUCK MBI OepeM Ha cedsl.

Kax nac naiimu. Bo-nepBbIX, 4epe3 3JE€KTPOHHYIO I1OYTY.
sitemotor@list.ru

Bo-Bropsix, uepe3 TenedoH. Bor bunaitnosckuit Homep +996 772 295028 . Eciu Y Bac
noakaroueHa yenyra "Crpana bumaita", To 3B0OHKH OyIyT OY€Hb JICIIEBHI.
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Peknama ycnyru no co3gaHuio U aBToMmaTu4eckon obpaboTtke
CNOXHbIX CTPYKTYP AaHHbIX HA OCHOBE AUHAMU4YECKUX
MacCUBOB U 3anucen

IIpencraBpre cebe, uto Bama 3amaga TpeOyer i ee peIIEHUs CO3JaHMsl CTPYKTYphI
JAHHBIX, YIOBJIETBOPSIOLIEH OTHOBPEMEHHO TPEM TPEOOBAHUSIM:

1. CtpykTypa nomKHA OBITH JOCTATOYHO CIIOKHOM, YTOOBI BCE HEOOXOJMMBIC
rapamMeTpsbl peniaeMou 3aa4y B HEM XpaHWINCh.

2. CtpykTypa [0/DKHa OBITH JOCTaTOYHO TMPOCTOM, YTOOBI OBUIM HU3KHE
TPYA03aTpaThl ISl €€ 00CTyKHUBaHUSI.

3. OOpaboTka CTPYKTYphl JaHHBIX HAa KOMIIBIOTEPE JOJDKHA TIPOXOJUTH

MaKCUMaJIbHO OBICTPO.
W3 Toro, 4ro ecTh: MacCUBBI, CIHCKH, JEPEBbs, ClielUaIbHble OUOINOTEKU CTPYKTYD
NAHHBIX, peNLHUOHHBbIE O0a3bl JaHHbIX. Bce 3TO He B NOJHONW Mepe YIOBJIETBOPSET HHU
TpeboBanuo 1, Hu TpeboBanuio 2. [louemy?
1. [TormpoOyiiTe Bmmcath Bce HeoOxomumoe uisi Bamiedt 3agaud B KECTKYIO
CTPYKTYpPY MaccuBa, CIUCKa, JIepeBa, PENILIMOHHON 0a3bl JaHHBIX - HE Cpa3y
BC€ IOJIYYUTCS] M UYEM-TO MPHIETCS OKEPTBOBATb.

2. PabGora mo oOcnyXHBaHUIO ITHX CTPYKTYp (COXpaHEHHE, YTEHHE, B psle
CllydaeB - YHHMUYTO)XEHME) JIOJDKHA OBITH BBIIIOJHEHA OYEHb AaKKypaTHO,
THIATEJIbHO, HO 3TO OYEHb HY/IHAas U pyTHHHas padoTa.

Pemennst Bpoge xml mpUBOAAT K CHIIBHOMY 3aMEUICHHIO Pa0OTHl KOMIBIOTEpPA, HO
00€ecreunBaOT JOCTATOUYHYI0 THOKOCTh — APYrOoMl KOMIIPOMHUCC IIEHOW CHIDKEHHSI CKOPOCTH
paboTHI TPOTPaMMBI.

Ha nuumo mpotuBopeune — cuctema J0JKHA ObITh CIIOKHOM, 4TOOBI B JJOCTATOYHOM
CTENEHU OTBeYaTh TPEOOBAHMAM 3a/aud, U CUCTEMa JIOJHKHA OBITh MPOCTOM, YTOOBI JIETKO OBLIO
¢ Hell paboTaTh. C TsDKENIbIM B3/I0XOM B CEpLIE JIIOAU UIYyT Ha KOMIIPOMHUCC.

A Tenepp NpencTaBUM UICAIBHBIM KOHEYHBIA PE3yJbTaT: CUCTEMA JTOCTATOYHO CJIOXKHA,
9TOOBI MOKHO OBIJIO B HEE€ BCTABUTH JAHHBIC O CIOKHOM 3a/aye, U B TO e BPEMs TPYAHOCTEH
Mo 00CITY’)KMBaHMIO 3TOM cucTteMbl HET. Ha koro xe mepexonsar 3tu TpyaHoctu? Koneuno, Ha
KOMIIBIOTEP.

[IpencraBere, y Bac ecTh BO3MOKHOCTH CO37aBaTh CJIOXKHBIE CTPYKTYpPBhI JaHHBIX,
COCTOSIIINE U3:

1. OOBIUHBIX IEPEMEHHBIX (IIJIbIE, BEIIECTBEHHBIC, CHMBOJIBI, IOTHYECKHUE).

2. 3amucei.

3. JluHaMHUYEeCKUX MaCCHBOB.

Bort npumep:

MODULE LinesTypes;

CONST
namelLen*=256;

TYPE
DeCart*=RECORD
x*,y*,z*:REAL
END;
Line*=RECORD
start*,finish*:DeCart;

len*:REAL;
handle*:LONGINT
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END;

PolyLine*=RECORD
start*,finish*:DeCart;
len*:REAL;
handle*:LONGINT

END;

LwPolyLine*=RECORD
start*,finish*:DeCart;
len*:REAL;
handle*:LONGINT

END;

D3PolyLine*=RECORD
start*,finish*:DeCart;
len*:REAL;
handle*:LONGINT

END;

D3Face*=RECORD
nodeCount*:INTEGER;
node*:POINTER TO ARRAY OF DeCart;

square*:REAL;
handle*:LONGINT
END;

Layer*=RECORD
nameCount*:INTEGER;
name*:POINTER TO ARRAY OF CHAR;

lineCount*:INTEGER;
line*:POINTER TO ARRAY OF Line;

polyLineCount*:INTEGER;
polyLine*:POINTER TO ARRAY OF PolyLine;

IwPolyLineCount*:INTEGER;
IwPolyLine*:POINTER TO ARRAY OF LwPolyLine;

d3PolyLineCount*:INTEGER;
d3PolyLine*:POINTER TO ARRAY OF D3PolyLine;

d3FaceCount*:INTEGER;
d3Face*:POINTER TO ARRAY OF D3Face;

handle*:LONGINT
END;

Drawing*=RECORD
nameCount*:INTEGER;
name*:POINTER TO ARRAY OF CHAR;

layerCount*:INTEGER;
layer*:POINTER TO ARRAY OF Layer
END;

DrawingSet*=RECORD
drawingCount*:INTEGER;
drawing*:POINTER TO ARRAY OF Drawing
END;

AcadFolder*=EXTENSIBLE RECORD
data*:DrawingSet
END; acadFolderEntryPoint*=POINTER TO AcadFolder;

END LinesTypes.
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A KOJl 10 COXpaHEHMIO JaHHBIX B 3TOH CTPYKType Ha IucKe B OMHApHBIN (ailia u Koj 1o
YTeHUIO ¢ OMHapHOTO ¢ailna nanHbIx Bam noiayuuts odeHs jerko. Bot:

MODULE LinesTypesRobot;

IMPORT Files,Stores, LinesTypes;

CONST

TYPE

dtRobot*="20080826210555";

acadFolderEntryPointRobot* = POINTER TO RECORD ( LinesTypes.acadFolderEntryPoint );
dt-:ARRAY 15 OF SHORTCHAR;
about*:ARRAY 256 OF SHORTCHAR

END;

PROCEDURE (m: acadFolderEntryPointRobot ) Memory2Binfile*(folder,file:ARRAY OF CHAR),NEW;
VAR i,i0,i1,i2,i3,i4,i5,i6  :INTEGER;
wr: Stores.Writer;
loc: Files.Locator;
f: Files.File;
res:INTEGER;
BEGIN
loc := Files.dir.This(folder$);
f:= Files.dir.New( loc, Files.dontAsk ); ASSERT( f # NIL );
wr.ConnectTo( f );
m.dt:=dtRobot;
FOR i:=0 TO 14 DO wr.WriteSChar(m.dt[i]) END;
FOR i:=0 TO 255 DO wr.WriteSChar(m.about[i]) END;
(* RECORD AcadFolder *)
(* RECORD DrawingSet *)
(* dyn array drawing *)
(* dyn array counter drawingCount *)
IF m.data.drawing#NIL THEN
m.data.drawingCount:=LEN(m.data.drawing)
ELSE
m.data.drawingCount:=0
END;
wr.WriteInt(m.data.drawingCount);
FOR i2:=0 TO m.data.drawingCount-1 DO
(* RECORD Drawing *)
(* dyn array name *)
(* dyn array counter nameCount *)
IF m.data.drawing[i2].name#NIL THEN
m.data.drawing[i2].nameCount: =LEN(m.data.drawing[i2].name)
ELSE
m.data.drawing[i2].nameCount:=0
END;
(* dyn array layer *)
(* dyn array counter layerCount *)
IF m.data.drawing[i2].layer#NIL THEN
m.data.drawing[i2].layerCount:=LEN(m.data.drawing[i2].layer)
ELSE
m.data.drawing[i2].layerCount:=0
END;
wr.WriteInt(m.data.drawing[i2].nameCount);
FOR i3:=0 TO m.data.drawing[i2].nameCount-1 DO
wr.WriteChar(m.data.drawing[i2].name[i3]);
END;
wr.WriteInt(m.data.drawing[i2].layerCount);
FOR i3:=0 TO m.data.drawing[i2].layerCount-1 DO
(* RECORD Layer *)
(* dyn array name *)
(* dyn array counter nameCount *)
IF m.data.drawing[i2].layer[i3].name#NIL THEN
m.data.drawing[i2].layer[i3].nameCount:=LEN(m.data.drawing[i2].layer[i3].name)
ELSE
m.data.drawing[i2].layer[i3].nameCount:=0
END;
(* dyn array line *)
(* dyn array counter lineCount *)
IF m.data.drawing[i2].layer[i3].line#NIL THEN
m.data.drawing[i2].layer[i3].lineCount: =LEN(m.data.drawing[i2].layer[i3].line)
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m.data.drawing[i2].layer[i3].lineCount: =0

IF m.data.drawing[i2].layer[i3].polyLine#NIL THEN

ELSE

END;

m.data.drawing[i2].layer[i3].polyLineCount:=LEN(m.data.drawing[i2].layer[i3].polyLine)

m.data.drawing[i2].layer[i3].polyLineCount:=0

IF m.data.drawing[i2].layer[i3].lwPolyLine#NIL THEN

m.data.drawing[i2].layer[i3].IwPolyLineCount: =LEN(m.data.drawing[i2].layer[i3].IwPolyLine)

ELSE

END;

m.data.drawing[i2].layer[i3].IwPolyLineCount: =0

IF m.data.drawing[i2].layer[i3].d3PolyLine#NIL THEN

m.data.drawing[i2].layer[i3].d3PolyLineCount:=LEN(m.data.drawing[i2].layer[i3].d3PolyLine)

ELSE

END;

m.data.drawing[i2].layer[i3].d3PolyLineCount:=0

IF m.data.drawing[i2].layer[i3].d3Face#NIL THEN

ELSE

END;

m.data.drawing[i2].layer[i3].d3FaceCount:=LEN(m.data.drawing[i2].layer[i3].d3Face)

m.data.drawing[i2].layer[i3].d3FaceCount:=0

wr.WriteInt(m.data.drawing[i2].layer[i3].nameCount);
FOR i4:=0 TO m.data.drawing[i2].layer[i3].nameCount-1 DO

END;

wr.WriteChar(m.data.drawing[i2].layer[i3].name[i4]);

wr.WriteInt(m.data.drawing[i2].layer[i3].lineCount);
FOR i4:=0 TO m.data.drawing[i2].layer[i3].lineCount-1 DO

wr.WriteReal(m.data.drawing[i2].layer[i3].line[i4].start.x);
wr.WriteReal(m.data.drawing[i2].layer[i3].line[i4].start.y);
wr.WriteReal(m.data.drawing[i2].layer[i3].line[i4].start.z);

wr.WriteReal(m.data.drawing[i2].layer[i3].line[i4].finish.x);
wr.WriteReal(m.data.drawing[i2].layer[i3].line[i4].finish.y);
wr.WriteReal(m.data.drawing[i2].layer[i3].line[i4].finish.z);
wr.WriteReal(m.data.drawing[i2].layer[i3].line[i4].len);

wr.WriteLong(m.data.drawing[i2].layer[i3].line[i4].handle);

END;

wr.WriteInt(m.data.drawing[i2].layer[i3].polyLineCount);
FOR i4:=0 TO m.data.drawing[i2].layer[i3].polyLineCount-1 DO

wr.WriteReal(m.data.drawing[i2].layer[i3].polyLine[i4].start.x);
wr.WriteReal(m.data.drawing[i2].layer[i3].polyLine[i4].start.y);
wr.WriteReal(m.data.drawing[i2].layer[i3].polyLine[i4].start.z);

wr.WriteReal(m.data.drawing[i2].layer[i3].polyLine[i4].finish.x);
wr.WriteReal(m.data.drawing[i2].layer[i3].polyLine[i4].finish.y);
wr.WriteReal(m.data.drawing[i2].layer[i3].polyLine[i4].finish.z);
wr.WriteReal(m.data.drawing[i2].layer[i3].polyLine[i4].len);

wr.WriteLong(m.data.drawing[i2].layer[i3].polyLine[i4].handle);

END;

wr.WriteInt(m.data.drawing[i2].layer[i3].lwPolyLineCount);
FOR i4:=0 TO m.data.drawing[i2].layer[i3].lwPolyLineCount-1 DO

wr.WriteReal(m.data.drawing[i2].layer[i3].lwPolyLine[i4].start.x);
wr.WriteReal(m.data.drawing[i2].layer[i3].lwPolyLine[i4].start.y);
wr.WriteReal(m.data.drawing[i2].layer[i3].lwPolyLine[i4].start.z);

wr.WriteReal(m.data.drawing[i2].layer[i3].lwPolyLine[i4].finish.x);
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wr.WriteReal(m.data.drawing[i2].layer[i3].lwPolyLine[i4].finish.y);
wr.WriteReal(m.data.drawing[i2].layer[i3].IwPolyLine[i4].finish.z);
wr.WriteReal(m.data.drawing[i2].layer[i3].lwPolyLine[i4].len);
wr.WriteLong(m.data.drawing[i2].layer[i3].IwPolyLine[i4].handle);
END;

wr.WriteInt(m.data.drawing[i2].layer[i3].d3PolyLineCount);

FOR i4:=0 TO m.data.drawing[i2].layer[i3].d3PolyLineCount-1 DO

wr.WriteReal(m.data.drawing[i2].layer[i3].d3PolyLine[i4].start.x);
wr.WriteReal(m.data.drawing[i2].layer[i3].d3PolyLine[i4].start.y);
wr.WriteReal(m.data.drawing[i2].layer[i3].d3PolyLine[i4].start.z);

wr.WriteReal(m.data.drawing[i2].layer[i3].d3PolyLine[i4].finish.x);
wr.WriteReal(m.data.drawing[i2].layer[i3].d3PolyLine[i4].finish.y);
wr.WriteReal(m.data.drawing[i2].layer[i3].d3PolyLine[i4].finish.z);
wr.WriteReal(m.data.drawing[i2].layer[i3].d3PolyLine[i4].len);
wr.WriteLong(m.data.drawing[i2].layer[i3].d3PolyLine[i4].handle);
END;

wr.WriteInt(m.data.drawing[i2].layer[i3].d3FaceCount);

FOR i4:=0 TO m.data.drawingl[i2].layer[i3].d3FaceCount-1 DO

wr.WriteReal(m.data.drawing[i2].layer[i3].d3Face[i4].square);
wr.WriteLong(m.data.drawing[i2].layer[i3].d3Face[i4].handle);
END;

wr.WriteLong(m.data.drawing[i2].layer[i3].handle);

END;

END;

wr.ConnectTo( NIL );

f.Register(file$ ,", Files.dontAsk, res );

f.Close;

END Memory2Binfile;

PROCEDURE (m: acadFolderEntryPointRobot ) Binfile2Memory*(folder,file,dt:ARRAY OF
CHAR):BOOLEAN,NEW;

VAR i,i0,i1,i2,i3,i4,i5,i6 :INTEGER;

rd: Stores.Reader;

loc: Files.Locator;

f: Files.File;

res:INTEGER;

BEGIN

loc := Files.dir.This(folder$);
f:= Files.dir.Old( loc, file$, Files.shared );
IF f#NIL THEN
rd.ConnectTo( f );
FOR i:=0 TO 14 DO rd.ReadSChar(m.dt[i]) END;
IF dt#"" THEN IF dt$#m.dt$ THEN rd.ConnectTo( NIL ); f.Close; RETURN FALSE END END;
FOR i:=0 TO 255 DO rd.ReadSChar(m.about[i]) END;

rd.ReadInt(m.data.drawingCount);

IF m.data.drawingCount>0 THEN
NEW(m.data.drawing,m.data.drawingCount)

END;

FOR i2:=0 TO m.data.drawingCount-1 DO

rd.ReadInt(m.data.drawing[i2].nameCount);

IF m.data.drawing[i2].nameCount>0 THEN
NEW(m.data.drawing[i2].name,m.data.drawing[i2].nameCount)

END;

FOR i3:=0 TO m.data.drawing[i2].nameCount-1 DO
rd.ReadChar(m.data.drawing[i2].name[i3]);

END;

rd.ReadInt(m.data.drawing[i2].layerCount);

IF m.data.drawing[i2].layerCount>0 THEN
NEW(m.data.drawing[i2].layer,m.data.drawing[i2].layerCount)

END;

FOR i3:=0 TO m.data.drawing[i2].layerCount-1 DO

rd.ReadInt(m.data.drawing[i2].layer[i3].nameCount);

IF m.data.drawing[i2].layer[i3].nameCount>0 THEN
NEW(m.data.drawing[i2].layer[i3].name,m.data.drawing[i2].layer[i3].nameCount)

END;

FOR i4:=0 TO m.data.drawing[i2].layer[i3].nameCount-1 DO
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rd.ReadChar(m.data.drawing[i2].layer[i3].name[i4]);
END;
rd.ReadInt(m.data.drawing[i2].layer[i3].lineCount);
IF m.data.drawing[i2].layer[i3].lineCount>0 THEN
NEW(m.data.drawing[i2].layer[i3].line,m.data.drawing[i2].layer[i3].lineCount)
END;
FOR i4:=0 TO m.data.drawing[i2].layer[i3].lineCount-1 DO

rd.ReadReal(m.data.drawing[i2].layer[i3].line[i4].start.x);
rd.ReadReal(m.data.drawing[i2].layer[i3].line[i4].start.y);
rd.ReadReal(m.data.drawing[i2].layer[i3].line[i4].start.z);

rd.ReadReal(m.data.drawing[i2].layer[i3].line[i4].finish.x);

rd.ReadReal(m.data.drawing[i2].layer[i3].line[i4].finish.y);

rd.ReadReal(m.data.drawing[i2].layer[i3].line[i4].finish.z);

rd.ReadReal(m.data.drawing[i2].layer[i3].line[i4].len);

rd.ReadLong(m.data.drawing[i2].layer[i3].line[i4].handle);

END;

rd.ReadInt(m.data.drawing[i2].layer[i3].polyLineCount);

IF m.data.drawing[i2].layer[i3].polyLineCount>0 THEN
NEW(m.data.drawing[i2].layer[i3].polyLine,m.data.drawing[i2].layer[i3].polyLineCount)

END;

FOR i4:=0 TO m.data.drawing[i2].layer[i3].polyLineCount-1 DO

rd.ReadReal(m.data.drawing[i2].layer[i3].polyLine[i4].start.x);
rd.ReadReal(m.data.drawing[i2].layer[i3].polyLine[i4].start.y);
rd.ReadReal(m.data.drawing[i2].layer[i3].polyLine[i4].start.z);

rd.ReadReal(m.data.drawing[i2].layer[i3].polyLine[i4].finish.x);
rd.ReadReal(m.data.drawing[i2].layer[i3].polyLine[i4].finish.y);
rd.ReadReal(m.data.drawing[i2].layer[i3].polyLine[i4].finish.z);
rd.ReadReal(m.data.drawing[i2].layer[i3].polyLine[i4].len);
rd.ReadLong(m.data.drawing[i2].layer[i3].polyLine[i4].handle);
END;
rd.ReadInt(m.data.drawing[i2].layer[i3].lwPolyLineCount);

IF m.data.drawing[i2].layer[i3].lwPolyLineCount>0 THEN

NEW(m.data.drawing[i2].layer[i3].IwPolyLine,m.data.drawing[i2].layer[i3].lwPolyLineCount)
END;
FOR i4:=0 TO m.data.drawing[i2].layer[i3].lwPolyLineCount-1 DO

rd.ReadReal(m.data.drawing[i2].layer[i3].IwPolyLine[i4].start.x);
rd.ReadReal(m.data.drawing[i2].layer[i3].lwPolyLine[i4].start.y);
rd.ReadReal(m.data.drawing[i2].layer[i3].lwPolyLine[i4].start.z);

rd.ReadReal(m.data.drawing[i2].layer[i3].IwPolyLine[i4].finish.x);
rd.ReadReal(m.data.drawing[i2].layer[i3].IwPolyLine[i4].finish.y);
rd.ReadReal(m.data.drawing[i2].layer[i3].IwPolyLine[i4].finish.z);
rd.ReadReal(m.data.drawing[i2].layer[i3].lwPolyLine[i4].len);
rd.ReadLong(m.data.drawing[i2].layer[i3].lwPolyLine[i4].handle);
END;

rd.ReadInt(m.data.drawing[i2].layer[i3].d3PolyLineCount);

IF m.data.drawing[i2].layer[i3].d3PolyLineCount>0 THEN

NEW(m.data.drawing[i2].layer[i3].d3PolyLine,m.data.drawing[i2].layer[i3].d3PolyLineCount)
END;
FOR i4:=0 TO m.data.drawing[i2].layer[i3].d3PolyLineCount-1 DO

rd.ReadReal(m.data.drawing[i2].layer[i3].d3PolyLine[i4].start.x);
rd.ReadReal(m.data.drawing[i2].layer[i3].d3PolyLine[i4].start.y);
rd.ReadReal(m.data.drawing[i2].layer[i3].d3PolyLine[i4].start.z);

rd.ReadReal(m.data.drawing[i2].layer[i3].d3PolyLine[i4].finish.x);
rd.ReadReal(m.data.drawing[i2].layer[i3].d3PolyLine[i4].finish.y);
rd.ReadReal(m.data.drawing[i2].layer[i3].d3PolyLine[i4].finish.z);
rd.ReadReal(m.data.drawing[i2].layer[i3].d3PolyLine[i4].len);
rd.ReadLong(m.data.drawing[i2].layer[i3].d3PolyLine[i4].handle);
END;

rd.ReadInt(m.data.drawing[i2].layer[i3].d3FaceCount);

IF m.data.drawing[i2].layer[i3].d3FaceCount>0 THEN
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NEW(m.data.drawing[i2].layer[i3].d3Face,m.data.drawing[i2].layer[i3].d3FaceCount)
END;
FOR i4:=0 TO m.data.drawing[i2].layer[i3].d3FaceCount-1 DO

rd.ReadReal(m.data.drawing[i2].layer[i3].d3Face[i4].square);
rd.ReadLong(m.data.drawing[i2].layer[i3].d3Face[i4].handle);
END;
rd.ReadLong(m.data.drawing[i2].layer[i3].handle);
END;
END;
rd.ConnectTo( NIL );
f.Close;
RETURN TRUE
ELSE RETURN FALSE
END
END Binfile2Memory;
END LinesTypesRobot.

Bbl MOHAMM, 4TO 3TOT KOJ CO3/a€TCsd KOMIIBIOTEPHOM IIPOrpamMMOM, TaK KaK MEXIY
CTPYKTYpaMU JaHHBIX U ollepalusiMu, UX oOpadaThIBalOIIMMHU, €CTh OJJHO3HAUHAsl 3aBUCUMOCTb.

MpI npesiaraeM yciyru o Co3JIaHUIo TaKOTo KOJa Ha OCHOBE Bammx CTpyKTyp JaHHBIX.
TpeOGoBaHUs K CTPYKTYpaM JaHHBIX CJIETYIOIIKE:

1. IIpocteie mepemennsic Tuma INTEGER, SHORTINT, LONGINT, SHORTREAL,
REAL, SHORTCAR, CHAR, BOOLEAN. Ecnu Bam HyxHBI emie kKakue-J1m00 mpocThie
THUIIbI, MO’KEM 00CYIUTh OT/EIbHO.

2. 3amnucu. Her ykazareneii Ha 3anucu. (B OyIyluX BEpCUsIX)

3. MaccuBbl TONBKO JMHAMHYECKHE OJHOMEpHbIE. MHOroMepHble MOJEIUPOBAThH
UCIOJIb3YSl B KauecTBE 3JIEMEHTAa MAcCHBa 3alUCh, @ B 3allMCH OJUH U3 IJIEMEHTOB —
MaccuB. (OCTaJIbHbIE BUbl MACCUBOBO — B OYIYLIUX BEPCUSX)

4. Ha coxpaHseMyl0 BeTBb WJIM Ha KOpPEHb J€peBa CTPYKTYpPbl — 3alUCh, YKa3bIBAaeT
yKazareib Ha 3alHiCh, UMsI KOTOpOro okaHuuBaercs Ha EntryPoint.

He nymaiite, 4yro »TOro Mamo. OTO yKe AOCTATOYHO JUIsl PELIeHWs MHOTHUX 3ajad.
[IpencraBpre, uTo 60% paboOTHI IO CO3MaHUIO0 U PAabOTE CO CTPYKTYpAMH JAHHBIX BHITIOITHSET 3a
Bac xommnerotep. Bam ocraercs:

1. Onpenenuts CTPYKTYPY JaHHBIX.

IlepBblii pa3 co3maTb B MMIIEPAaTUBHOM 4YacTH TakKyk CTPYKTypy HAaHHbIX. [l
COXPAaHEHHUs M MOBTOPHOTO YTEHMs OyAeTe 3amycKaTh TOJBKO CO3JAHHBIE NMPOrpPaMMOM
MIPOLIEYPBHI.

3. Tlocne co3manusi wiM 3arpy3kud oOpabaTbiBaTh TaKyl0 CTPYKTYpYy, Kak 3Toro tpelyer
Bama 3agauqa.

Kak Bbl yxe, HaBepHOe, MOHSIN, CTPYKTYPY MOKHO COXPaHUTh LIETUKOM, a MOKHO
COXPAaHUTb HEKOTOPbIE BETKU 3TOM CTPYKTYpbl. MBI paboTaem Haj TeM, yTOObl B HOBOM BepcUU
MOXHO ObUIO B OAMH (ailyl COXpaHATh HECKOIBKO CTPYKTYP.

Tenepp o nenax. [Ipuem oxnoro aiina Ha oOpadoTky crout 1$. OmgHa TeHepaus CTOUT
toxke 1$. Uroro 2§, eciu ¢aiinn mOAroTOBICH B COOTBETCTBHHU C YKa3aHHBIMH TpeOOBaHUsIMH, 1§,
€CJIM UCXOHBIN (aiiy cocTaBieH HeBepHO. MToro, 3a 2$ mporpamma 3a Bac aenmaet pabory, Ha
KoTtopyto y Bac ymo 0w 2-3 nHS HyaHOW paboThl. UTOOBI MOMYYUTH YCIYTH, CBSIKUTECH C
aBTOPOM KHUTM IO YKAa3aHHOMY Ha Ka)KJIOM CTPAaHMILE aApecy JJICKTPOHHOW MouTel. Moxkere
OIUIaTUTh Cpa3y 3a HECKOJbKO T'€Hepaluil BIEpe] U MO0JIb30BaThCs, MMoka Ha Bamiem cuery
OCTaeTcsl CyMMa.

Ecnu B cTpykTypy naHHbIX Bbl BHECIM M3MEHEHHs, TO JOCTATOYHO IMPOIYCTUTH €€ Yepes3
HOBYIO TEHEpalHio, KOJ aBToMaTuuecku oOHOBUTCA. OyeHb 4acTo B MporpamMmax OUIMOKH
BO3HMKAIOT TOI/A, KOTJa CTPYKTypa JAaHHBIX HEMHOIO MeEHseTcs, a oOpalaThIBarolIMi KOJ
ocTaercs NHpexHuUM. A Temepb 3T0 — He Bama 3a00oTa, Hago TOJIBKO HOcCiEe OOHOBIIEHUS
CTPYKTYpBI €1e pa3 BOCIHOJb30BaThCs Hamiei yciayroi. [loatomy nieHa tak HU3Ka, yTOOBI 1aTh
[IPOrpaMMHUCTaM BO3MOKHOCTh MHOTOKPATHO I0JIb30BAThCS HAIIEH yCIyroi.
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Kpome Toro, tenepr Bam He Hamo aymats o ¢opmare ¢aiinoB Bamux nporpamm. B
OMHApHOM BHJE CaMbIM OBICTPBIM CcIIOCOOOM maHHBIE Bamnedr mporpamMmbl COXpaHsitoTcs /
yutatotcs. Pabora st Bac mpencrasnsercs B Buze 00paOOTKH CBSI3aHHBIX MEXIY o000t
3anMcel ¥ MacCUBOB — OOBIYHBIX CPEJICTB, MPEACTABISAEMBIX SI3bIKOM IPOTrPAMMHUPOBAHUS, HO C
HOBBIM YPOBHEM yJ00CTB.

MpI rOTOBUM BapHaHT JJIsl BBOJAa MH(GOPMALIUU O CTPYKTYpE JaHHBIX B Tpad)uyeckoM BHJIE,
ONMM3KOM K KapTaMm HamsTH (MoXeTe y3HaTb B MIHTepHeTe), U BBIBOJ JUIsl HECKOJIBKHUX SI3BIKOB,
Hanpumep, g C/C++. A TakkKe pacuupseM HCHOJIb3yeMble KUPIUYUKUA IS JIETKOro
MIOCTPOCHHUSI CJIOKHOM CTPYKTYpPBI JaHHBIX, 100aBIJIIEM CIIUCKH, 1€PEBBS, CTATUUECKNE MACCUBBI,
MHOTOMEpPHbIE MAaCCUBBI C aBTOMAaTUYECKOM TeHepanuen koja g 00paboTku Beero 3rtoro. s
SI3BIKOB 0€3 cOopa Mycopa J00aBiisieM JOTOJHUTEIBHYIO MPOIEAYPY — KOPPEKTHOE YIaJICHHUE
CTpyKTyphl. M Bce, mpotmail yreuku nmamsty it iporpammuctoB Ha C/C++! MoxHo Oyzet, B
MPUHIIUIE, U HE UCII0JIb30BaTh JUHAMUYECKUN COOPIINK Mycopa CpeJibl HCIIOJIHEHUS, KOTOPBIi,
YECTHO TOBOpS, 3aMeUIsIeT CKOPOCTb BBINOJHEHHUS IMPOrpaMM H3-32 TOTO, YTO 32 KaXKIbIM
yKa3aresieM BCe BpeMsl IPUXOAUTCS CIEIUTh.

Tak yTo onpoOyiTe Hallly yclyry Ha IpaKkTHKe, HU3Kas 1ieHa B 3ToM noMoxxer. He gymaiite,
YTO 4YeJOBeueckas JIEHb — O3TO IUIOXO€ KadyecTBO, 3TO IPOCTO MPOSBICHUE HWHCTHHKTA
CaMOCOXpaHEHHs B BUJE CTPEMIIEHUS! K SKOHOMUU SHEPTHH.
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