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lnasa 6
NMporpammHoe obecnevyeHue

§ 38
Y10 Takoe nporpammHoe obecnevyeHue?

Yro6bl KOMIBIOTED MOMKHO OBIJIO MCIIONB30BATH AJSA PEIIeHUd Ka-
Kux-1ubo 3a7iad, HA HEro HY)KHO YCTAHOBUTH MpOrpaMMHoe obecmeye-
aue (I10, aurn. software — «msirkoe 060pyOBAHME» ) — IIPOTPaMMEI,
BBITNIOJIHAIOI[ME BBOJ, 00paboTKy ¥ BBIBOA HaHHBIX. OCHOBHOE OTIHYHE
KOMIOBIOTEPA OT IPOCTEHINEero KajlbKyJATOpPA COCTOUT MMEHHO B TOM,
YTO KOMIIBIOTED MOYKET BBINIOJIHATH BBEJEHHYIO B HEro nmporpaMmy as-
TOMaTHYeCKH, 0e3 y4acTHsa 4YeJoBeKa.

OOBIYHO BBIAENAIOT TPU BHAA IPOrPAMMHOro obecreueHus: npu-
KJadHble NPOZPAMMbL, CUCTEMHbLE NPOZPAMMbL ¥ CUCMEMbL NPOZPAM-
muposanus (puc. 6.1).

Bceex, KTo paboraer ¢ KOMIBIOTEpaMH, MOMKHO pasfleIMTh Ha
noab3ogamedneil, CUCMEMHbLX AOMUHUCMPAMOPOE U NPOZPAMMUCTIOE
(puc. 6.2).

IIporpammHuOe obecriedeHue

/\

Ilpuxknagasie CucremMHEBI€ Cucremsl
IpOrpaMMel IporpaMMbl nporpaMMHpPOBaHHA
Puc. 6.1

Ilonb3oBaTenH pemIalOT CBOM 34JaY¥ C MOMOINBI0 NMPHKJIATHBIX
nporpamMm (K HUM OTHOCSATCS TEKCTOBBIe W rpaduuecKue pPeaaKkTOpHI,
BJIEKTPOHHBIE TAOJUIBI, CHCTEMBI VIIpaBiIeHusa (asaMM JaHHBIX, IPO-
rpaMMBl AJIl IPOCJHYIIMBAHUA MY3BIKM M HIPOCMOTPa BHAE0, HIDHI
M T. IL.).

CucremHbIe nporpamMmsel 00eCIEeYHBAIOT COIVIACOBAHHYIO paboTy
BCEX Y3JIOB KOMIIBIOTEpA, a TaKKe ymoOHBIH unmepgeiic (cnocobd 06-
MeHa JaHHBIM) MeXAY HOJIb30BATENEM W NPUKJIAAHBIMHU IIporpamMma-
MH, C OJHOH CTOPOHBI, M ANNAPATHLIMHM CPEJCTBAMH KOMIbIOTEpa —




NMporpammMmHoe obecnevyeHue

¢ apyroii. K 910l rpynmne oTHOCATCA OnepauuoHHble cucmembt, Opait-
8epb. (IporpaMMbI s YIPAaBJI€HHS BHEUIHMMH YCTPOHCTBAMH) U
ymuaumet (ciay:xebHBIE IMpOrpamMMsbl). 3a7aua CHCTEMHBIX ATMHUHHC-
TPAaTOpOB — HACTPOUTH cucTeMHOe M npukjganuoe IIO rax, urTobwl
[I0JIB30OBATEIN CMOIJIM HOPMAJBHO PaboTaTs.

IIporpaMMucCThI CO3Jal0T HOBBIE IIPOrPaMMbI ¢ MOMOIIBI0 CHCTEM
nporpaMMHpOBaHuA (HHCTPYMEHTAJILHBIX CPEACTB).

L "

ITonssosarenu ITO IIporpaMMucThI

CuereMsb!

ITpuraanaoe T10 IpPOrpaMMHUpPOBaHUA

Cucremuoe ITO

CucremHBIE
aJIMHHHCTPATOPI

Puc. 6.2

o HezaBHero BpeMeHHU nporpaMmHoe obecredeHue ObLIO «IPUBA-
3aHO» K OIPENeJIEHHOU omepamuoHHOM cucreMe. Hampumep, HEKOTO-
pele mporpaMMbl paboTaoT TOJBKO mox ynpasieHuem Windows, a
Apyrue — TOJBKO IOJ yipasieHueM Linux. B mociennue ronel paspa-
00TaHO MHOIO KpOCCILIAT(OPMEHHBIX NPOrpPaMM, Y KOTOPBIX ecCThb
BePCHH JJIsI Pa3HBIX ONEPAIIMOHHBIX CHCTEeM.

KpoccnnardopmeHHas nporpamma — 3TO NporpamMma, y KoTopown
€CTb BEPCUN AR Pa3NM4HbIX ONepaLnoHHbIX CUCTEM (Hanpumep,
Windows u Linux).

YacTo TepMHUH «IporpaMMHOe obecredeHHe» MOHMMAIOT B IIHUPO-
KOM CMBICJIE KAK LeJIVIO OTPAacJib, BKJIOUAIOIIYIO BCe 9TAIbLl paspabor-
HH nporpamMm, B TOM HYHCJE€ TeCTHpPOBaHHEe (HPDBEPKY nporpamMm, I10-
MCK OoImuOO0OK) 1 paszpaboTKy AOKYMEHTAIINH.




MpuknagHbie NporpamMmabi

KoHTpoOnbHbIE BONPOCHI

1. HasoBuTe TpHM THIA OporpaMmMHOro obecneuenusi. Yem oHM pasimua-
orca?

2. Kakpe 3afauym pemamT IOJNb30BATENIH, IMPOTPAMMMCTEI, CHCTEMHBIE aj-
MHHHACTPATOPHI?

3. Uro osHauaer cJa0BO «HHTepdeiic» ?
4, Yro Taxoe ApaiiBepbl, YTHIATHI?
5. Yro obosnadaioT aHmIuiickue TepMuHbl hardware u software?

6. Kakoe IIO HasbiBaeTca kpoccriaT@opMeHHBIM?

§ 39
MpuknagHbie NporpamMmmbi

TexcToBBIe pegaKTOPBI

MHorue IOJIB30BATENH HMCHOJb3YVIOT KOMIIBIOTED, IIPElK[e BCero,
L paboTel ¢ TekcramMu. OOBIYHO PasIMUYaOT peJakTHPOBaHHE TeKCcTa
(uameneHue colepicaHUA TEKCTa: 3aMeHa, BCTaBKa U yAaJeHHe CHMBO-
JIOB B CJIOB) ¥ d)Dp!ﬂaTHquaHne TEKCTa (M3MEeHEHNE BEHEWHErD ENga TEKCTa —

Bbifop wpudTa, M3MEHEHME pasMepa M UBeTa, pasbMeka Ha ab3aubl M T. n.).

ITpocreiinine mporpaMMBl 3TOr0 KJiacca — TEKCTOBbIe peNaKTo-
PBI — YMEIOT TOJIBKO peZaKTHpPoBaTh TekcT. OHu paboraior c (aitna-
MH B (hpopMaTe «TOJBKO TeKcT» (aHri. plain text), B KOTOPBIX XpaHAT-
cA KoAbl cUMBOJIOB 0Oe3 odopmiuenus. CoBpeMeHHBIe DeJaKTOPHl yMe-
IOT COXPAHATH TEKCT B PA3HbIX KOAUPOBKAaX, HO Uallle BCEr'o UCIONb3Y-
1oress kKoaupoBKku cemeiicrea UNICODE: UTF-16 (2 Gaiita Ha CHMBOJI
ans OoasmmHCTBa cuMBoJioB) uwiau UTF-8 (¢ mepemMeHHBIM 4YHCIOM
faiiTor Ha cumBoJ). IIpuMepsl TEKCTOBEIX PeJaKkTOPOB:

» BiIOKHOT W Notepad++ (notepad-plus-plus.org) 8 onepayMoHHOR CcUCcTeMe Windows;
» nano, gedit, KWrite u Kate B onepanoHHo# cucreme Linux.

Ha pucyske 6.3 moxasaHo OKHO TeKcTOBOro pexaxktopa KWrite.




Bacs nowen rynaTte.|

[""]"!l- s _EFWI* 5

Puc. 6.3

OcHOBHBIE BO3MOKHOCTH COBPEMEHHBIX TEKCTOBBIX PeJaKTOPOB:

* BBOJ U PeJaKTHPOBaHUE TEKCTAa;
co3fgaHHe, OTKPHITHE, COXPaHEHHe M IleYaTh JOKYMEHTOB THIAa
«TOJBKO TEKCT»}
pabora ¢ 6ydepom obmeHa (KonupoBaHUe, BhIpe3aHHe, BCTABKA);
OTMeHa ITOCJIeJHUX OIlepalyii;
IIOMCK ¥ 3aMeHa (DparMeHTOB TEKCTAa;
IIOACBETKA KJIOYEBBLIX CJIOB A3BIKOB mnporpammuposarusa (Cu,
IMackane u ap.) U aA3bIKOB pasmeTku Tekcra (XML, HTML,
LaTeX);

* mpoBepKa opdorpaduu.

TexcroBrle peaKTOPHI YACTO HCIOJb3YIOTCA CHCTEMHBIMM aJMHU-
HHUCTPATOPaMH AJNSA peJaKTHPOBAHHA (aiyioB ¢ HACTPOMKAMH IIPO-
rpamMM (aitnoB KoHpurypanun). TeKcTsl IPporpaMM ToKe XPaHATCA B
dopmaTe «TOJBKO TEKCT», I[09TOMY IPOrPAMMMCTEI HaGHpaloOT
U PEJAaKTHPYIOT UX B TEKCTOBLIX PelaKkTopax.

OducHbIe maKeTs!

Jns moaroroBKu O(MHUCHBIX HAOKYMEHTOB BO3MOYKHOCTEHl TeKCTO-
BBEIX PeIaKTOPOB HEAOCTATOYHO. JacTo HY’KHO NPMMEHATh B OJHOM
JAOKYMeHTe pasjudHble IpudTh, BBIAEJATH (hparMeHTHl (KYpPCHUBOM,
MOAYEPKUBAHUEM, MapKepoM), n06aBaATHL Tabaunbl, rpadUKU, PUCYH-
Ku u T. 1. Kpome TOro, BOBHMKAIOT U APYrHe 3aJJauH: BBINOJIHEHHE
TabJIUYHBIX PACYETOB, MOJArOTOBKA IPe3eHTAlUN NJA BHICTYILIEHUN U
pokjganoB, pabora c¢ 6asamu mamHeIx B T. n. HaGop mporpamMm pns
IOATOTOBKH 2JIEKTPOHHBIX NOKYMEHTOB HA3BIBAIOT «O(MHCHBIM IIaKe-
TOM». B o(pucHEINH makeT 00OBIYHO BKJIIOUAIOTCA:




MpuxknagHbie NporpamMmmasl

s MmeKcmosblili npoueccop, KOTOPLIA IMO3BOJIAET He TOJLKO pelak-
THPOBATH TEKCT, HO ¥ ODOPMJIATE €ro MO CTaHJapTaM COBPEMeH-
HOT'O ZeJIONIPOMU3BOACTBA;
o mabau4Hbll npoueccop — TporpaMMma [JI BbIIOJHEHUS
pacuyéToB ¢ TAGIUMUYHBEIMH JaHHBIMH;
s npozpamma 0aa no@zo0mosKU Npe3eHmayuil;
s npozpamma 0as pabombut ¢ 6a3amu OAHHBLX.
CamMble H3BecTHBIe O(MHUCHBIE HNAKeThBl — 93 Microsoft Office
(www.microsoft.com), §l OpenOffice.org (openoffice.org) u
WordPerfect Office (www.corel.com). ITakersr Microsoft Office m

WordPerfect Office — xommepueckue, a OpenOffice.org (a Taxixe
ero HOByI0 Bepcuio — LibreOffice) MoXHO yCTAaHOBUTHL M HCIIOJIb30-
BaTh OecmiatHo. Kpome toro, maker OpenOffice.org — »sTo Kpoce-

naamepopmenrnoe IT0O: cymiecTBYIOT ero BepCHH JJisi ONEPAlMOHHBIX
cucreMm Windows, Linux n Mac OS.

TexcToBbie MPOLECCOPHI — 3TO CHEAYIOIIUI IIar B Pa3BUTHH TeK-
cToBBIX pepakTopoB. Ha pucynke 6.4 moxasaHO OKHO TEKCTOBOT'O IPO-
meccopa ﬁ OpenOffice.org Writer.

B cocraB naxera Microsoft Office BXOAMT TEKCTOBBIM IIPOLIECCOD
12 Microsoft Word, KOTOpBIif CUMTAeTCS CTAHJAPTHBIM CPEACTBOM
na odopmieHus obUCHBIX AOKYMeHTOB. Bce coBpeMeHHBIE TEKCTO-

Iffice.org Writer

13 -t 40§t 6:t-7- 3B 9 10+ -1l ¢ 12~ 13-+ 14 15 U

|
OpenOffice.org (000, 00.0)}— 310 cBobox kI NakeT od HCHHE np:moxa'-
paspaboTaHHEI ¢ HeNbIO NpefocTaBHTs ankTepHaruey Microsoft Office xax
ypoBHE (OpMaToB, TaK H Ha ypoBHe HETepdefica nonszoparens OpHuM H3 T
CTaN NOAJEpXHBATL HOBHH OTKpHTHI dopmar OpenDocument (ISOMEC 2€

Paforaer na mnardopmax Microsoft Windows u UNIX-nogobrux mardopl
GNU/Linux, Mac OS X, FreeBSD, Solaris, Inix. |

i

1 - =] | Writer TexcToBHH Npolleccop H PelaKTOp
« Web-cTparum.
Lo | B2 [Cale  [Tabmuramuii mponeccop. :

_E_I ] 17 c dk
Puc. 6.4




IMHOe o0ecneyeHue

BhI€ IIPOIECCOPBI ITO3BOJIAIOT COXPAHATL HOKYMEHTHI B (hopMaTax, co-
BmectTuMbIx ¢ Word (DOC u DOCX).

C mOMOIIBI0 TEKCTOBLIX IIPOLECCOPOE MOKHO HE TOJBKO PefaKTH-
poBaTh, HO U (POPMATHPOBATH TEKCT (U3MEHATL ero odopMIeHHUe).
Kpome Toro, oHHA O3BOJIAIOT:

co3gaBaTh COCTaBHEIE JNOKYMEHTHI, BKJIIOUAIOIIHE CIIMCKH, PH-
CYHKM, TabIMIbl, AHarpaMMbl;

HCIIOJIB30BaTh CTUIM o(dopMiieHUA (HaAIpuMep, 3aroJIOBKH pas-
HOT'0 YPOBHA);

HMCII0JIb30BaTh MabaoHb! (3apaHee o(hOpMIeHHEIE 3arOTOBKH) J10-
KYMEHTOB;

BBINOJHATE HECJIOJKHBIE BBIYHUCIeHHUA B TaOIHIax;

COXpaHATHL JOKYMEHT B pasHBIX (opmarax, B TOM dYuCJIe B
HTML (xax BeG-crpamuily) u PDF (aurn. Portable Document
Format — nepenocumslii GopmMaT JOKYMEHTOB).

Tabauueble mnpomeccopsl  (3JI€KTPOHHBIE  TAOJIMIBI,  AHIJI.
spreadsheet) — 310 nporpaMmsl A 06pabOTKM TAOIUUHBIX JAHHBIX.
B orimume OT TEKCTOBBIX IIPOIECCOPOB OHM HE TOJBKO XPAHAT JaH-
Hble, HO U IIO3BOJIAIOT BBINOJHATHE C HUMH AOCTATOYHO CJIOIKHBIE BBI-
YUCJIEHUHA, CTPOUTH JUAarpaMMbl, HPOBOAUTH AHAJIHN3, NEJATh MPOTHO-
3pl. Celiuac oneKTpoHHBIE TabOIUIBLI — He3aMEeHHMMBIA pabouwmit
MHCTPYMEHT 35KOHOMHCTOB, OyXrajJTepoB, MeHemkepoB. B cocras ma-
kera Microsoft Office Braouen TabauuHbIi IpoOIECCOD E_ Microsoft
Excel, a B nakere OpenOffice.org ectp 6au3Kadg IO BO3MOMKHOCTAM
nmporpaMma r_:] OpenOffice.org Calc.

KomnslorepHas npesenranusa (jgar. praesentatio — mpeacrasiie-
HHe) — 2T0 Habop maobpakeHuil (craiidos), KOTOPBIA HpeaHA3HAYEH
AJNA WINIOCTPanyy JOKJaja MJIM BBICTYIJIEHHA. 3ajadya IIpe3eHTa-

IAY — YJAYYIOIUTh BOCHpHUATHEe HH(popMauuu. B COBpeMEeHHBIX Ipe-
3eHTAIMAX NOPUMEHAIT TEeXHOJOTMH Myasmumedua (or nar.
multum — MHOMecTBO, medium — CpeACcTBO), T. €. B OJAHOM IOKY-

MEeHTe HCHOJIB3YIOT Pas3/InYHbIe (DOPMBI IIPeACTABIeHUA WH(MOPMAIIHHN:
TEeKCT, rpa@uKy, 3BYK, aHUMAIIUIO, BHUAEO.

Hnsa cosganusa npeseHtanuii B nakere Microsoft Office npumens-
erca  nporpamma @3 Microsoft PowerPoint, a B 1IaKeTe
OpenOffice.org — mporpamma E[ OpenOffice.org Impress.

Cucrema ynpasnenus 6azamu mauasix (CYBJI) — sro I10 s mo-
ucka uapopmanuu B 6asax JaHHBIX, a TAKXKe IJIA CO3TaHHUA W H3Me-
HeHua ©O0as pamgeix. B maxker Microsoft Office Bxomur CVB]]




¥« Microsoft Access, a B mnaxer OpenOffice.org — CVB]
El OpenOffice.org Base.

Onuaiia-oguc

Byproe passutme MHTepHeTa NpHUBENIO K MNOABICHHUIO OHJIAWH-
opucos (anri. online — «Ha JMHUU») — CIENUAIbHBIX caiToB (MH-
TepHeT-CePBUCOB), KOTOPhIE IIPEeNOCTABJIAKT OCHOBHBIE BO3MOMKHOCTH
O(UCHBIX IIAKETOB: TEKCTOBBIH pPENAKTOpP, 3JEKTPOHHBIE TabJIMIIEI,
cpejicTBa IS CO3MaHUA npeseHTanui. (A HCIONB30BAHHWA TaKOM
cayx066l HeoOX0AMM KOMIBIOTED ¢ mocTrynoM B WHTepHeT, MpHUYéM He
HMeeT 3HAUEHWS, KaKaa OMepaluoOHHAasA cHcTeMa Ha HEM yCTAHOBJIIEHA.
JoKyMeHTBEI NOJb30BaTeJIell XpaHATCA Ha cepBepe, IJd JOCTyla K
HUM HYKHO 3alTH HA CAWT IOJ CBOEH Y4YETHON 3amuMChio, KOTOpas 3a-
muiesa napoJsem. CaMblii M3BeCcTHBIM OHIaWH-ohuc — Google Docs
(docs.google.com).

OnHO M3 AOCTOMHCTB OHJIAWH-O0(GHCOB — BO3MOXHOCTH COBMECTHOM
paborel Hajx moxkyMeHTamu udepesd MHTepHer. IIpyruM OoJab30BATEIAM
MOKHO TaKiKe OTKDPHITH HOCTYI K OTJEeJbHBIM JOKYMEHTAM IJA IIPO-
cMoTpa u/unu usMeHeHus. JI1060i JOKYMEHT MOKeT OBITE dKCnopmu-
posan (coxpaHéH) B (haila Ha AUCKe KOMIIBIOTEDA.

Onnaiia-ouchl UCIOJL3VIOT TEXHOJIOTHIO, M3BECTHYIO IOJ Ha3Ba-
HUeM «o0jaunasle Berauciaenus» (auri. cloud computing). Ee cyTts B
TOM, 4TO IIOJb30BATelb pPasMelllaeT CBOM JaHHBIe Ha cepBepax HuTtep-
HeTa M He JOJLKeH 3a00THThes 0 crocobe MX XpaHeHUdA, ollepaluoH-
HOIl cucreMe W IporpaMMHoMm obecnedeHuu. CioBo «obmako» — 3TO
meradopa, 06pas HOCTATOYHO CJIOKHOM CHCTEMEI, JeTajlu paboThl KO-
TOpOil 3HaTh He o0OsasarenpHo. HecmorTpa Ha ymobcTBa «0OJaYHBIX»
CEPBHCOB, CYIIECTBYIOT ONACEHHUA, YTO HOJIb30BATENIb MOXET IOTePATh
KOHTPOJIB HaJ CBOMMH JaHHBIMH, M 9TO YPEeBATO CEPBE3ZHBIMU IIpob.ie-
mamu. Hampumep, WHOTAA He yHaéTcd MNOJHOCTHIO YAAJUTH JaHHLIE,
KOTODBIE YeJIOBEK caM ke pasmecTus. KpoMme TOro, BO3MOXHA HOTEPHA
AaHHBIX 1 yreuka mHGbpopmanuu. [TosToMy JOKYMEHTH OrPAHUYEHHOTO
JOCTyIla He clefyeT padMelnaTh Ha «00JauHBIX» CEPBHCAX.

I'padpuyeckue pegaKTopsl

I'pacuueckne pegaKToOpbl — 3TO IPOTPaMMBI JJIA CO3JaHUA K pe-
AaKTUpoBaHuA u300pakeHuii. zobparkeHus, XpaHAIIAECa B KOMIIbLIOTe-
pe, measATcA HA pacTpoBble W BeKTOopHBIE (cM. § 16). C HuMu HY»KHO pa-
foraTh MO-pPasHOMY, II03TOMY CYIIECTBYIOT OTHAeJIbHBbIe IPOTPaMMBbI IS
PeNaKTHPOBAHUSA PACTPOBOM M BEKTOPHOM rpa@MKu, KOTOPhIE 4acTO Ha-
3BIBAIOT PACTPOBBIMH M BEKTODHBIMH I'paduuecKre pefaKkTOPaMH.



NMporpammuoe obecnevyexHne

PacrpoBsie pegaxkTopsl NpegHa3HAUYEHBbI AJI:

. obpaborku doTorpadmuii;

+ TOATOTOBKH M300pakeHUi K IeyaTH;

+ CO3HaHMA U PeJaKTUPOBaHUA H306parkeHUi Aia Be6G-cailToB.

Jlyummum npodecCHOHAJIBHBIM PACTPOBBIM PEAAKTOPOM CUHUTAETCH
nmporpamMma Adobe Photoshop (www.adobe.com). CymecTByior eé
BepcUH JAJiA omnepanmuoHHEBIX cucreM Windows mu Mac OS (mna xom-
neioTepoB ¢pupmer Apple). Crapgapraeim npunoxeaunem Windows sas-
JsieTcs PacTPOBBIA pefaKTop w Paint, HO aasa ciaoXKHOU 00paboTKm
(HanmpuMep, A IBETOKOPPeKIHHu (ororpaduii) ero BO3ZMOMKHOCTH He-
JI0OCTATOYHBI,

Becmataass mporpamma a Gimp (gimp.org) — kpoccmiardop-
MeHHas, oHa paboraer kak B Windows, Tak u B Linux. Ha pucys-
ke 6.5 mokasaHo OKHO nporpamMmmel Gimp.

Puc. 6.5

Cpeau GecnaTHBIX PaCTPOBBIX PEJAKTOPOB IIMPOKMMH BO3MOJK-
HOCTAMH obiamaer g Paint. NET (www.getpaint.net), Ho oH moka
yeToiiuuBo paboraeT ToabKO B cpene Windows.




MpuknagHbie NporpamMmbl

B nociesHee BpeMs ObLIM CO3JaHBI OecIIaTHBIE «OHJIAHHOBBIE»
penakTopsl (Hanmpumep, Www.pixlr.com), KoTopsie mo3BoJA0T o6paba-
THIBATH M300paskeHUMs Ha clenuaibHO Beb-crpanune B HHTepHeTe,
6e3 yeTaHOBKH JomogHuTenasHoro I10 Ha KOMIOBIOTED MOJIb30BATENA.

BexropHbIe pelaKkTOPHI MCIOJIb3YIOTCA AJA MOATOTOBKH:

®  XyJOKeCTBEHHBIX WJLIIOCTPALWIL;

® TeXHHYECKHX HJLIIOCTpauuil (cxem, rpaduKoB);

* JIOTOTHIIOB, BUBUTOK, ILJIAKATOB;

* wuszobpakeHuii s Be6-caiiTOB (MKOHOK, KHOIIOK).

Cpenu mnpodeccHOHANbHBIX BEKTOPHBIX DeIaKTOPOB MOJXKHO Ha-
3BaTh ABYX JHAepOB — mporpaMmel @Al Adobe Illustrator
(www.adobe.com) u 0 CorelDraw (www.corel.com). B ceo6ozHO pac-
npocrpansieMblii maker OpenOffice.org BXOAUT BEKTOPHBIN DPEAAKTOP
i_’j OpenOffice.org Draw. BecniaTHelil penakTop ## Inkscape
(www.inkscape.org) — emé ogHa KpocciaTgopMeHHas IIporpaMmma,
paboralomas kak B Windows, rak u B Linux. Ha pucynke 6.6 noxa-
3aHO OKHO pemaxkTopa Inkscape.

Puc. 6.6




IMMHOe obBecnevueHue

Bo wmHOrux rpadwuyeckux pemaxTopax, Hampumep B Adobe
Photoshop u Corel Draw, Mo:XHO cO3JaBaTh JOKYMEHTHI, COAEPIKAIIe
Kak pacTpoBYIO, TaK M BeKTOPHYIO rpadukry. TekcToBble IpoIeccopsl
(Microsoft Word, OpenOffice.org Writer) mo3BoifoT BCTABIATH B
JIOKYMEHT PACTPOBbIE U BEKTOPHBIE DUCYHKH,

Bo mHOrumx o6nacTax AeATENbHOCTH NBYMEDPHBLIX PHUCYHKOB HeIO-
CTATOYHO, M HEOOXOAMMO IIPelCTaBUTh OOBEKT B MPEXMEPHOM npo-
cmpancmee. Takue 3amauu BOBHMKAIOT, IIPEXKAE BCEro, B apXUTEKTY-
pe, KHHO, TeJIeBUJAeHHM H KOMIBIOTEPHBIX urpax. C momomibio
TpéxmepHoii rpadpuku (aura. 3D — 3 dimensions — «3 uamMepeHHUA»)
COB/1aI0TCA MHOTHE COBPEMEHHBIE MYJIbT(UIbMEL.

1 paGoTel ¢ TPEXMEPHBIME O0'BEKTAMH HMCIIOJbL3YIOT IIPOTPAMMEI
CIIEIUAJIBHOTO KJlacca — mporpamMmsl 3D-mogenuposanus (puc. 6.7),
KOTOPEIE IIO3BOJISIOT:

onpejieuTh (popMy (reoMeTpuio) 06'bEKTOB CLEHBI;
3a/laTh MaTepHaJIbl A 00'BEKTOB;

YCTAHOBUTH MCTOYHUKY CBETA;

OIIPeAEeJUTE TOUYKY HabmofeHna (BUPTYaabHBEIE KAMEDPHI);
co37JaTh AaHUMAIMIO C TPEXMEPHBIMU 00BEKTAMH;
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* BBINOJHUTH peHOepurz, T. e. IOCTPOUTH U300parkeHUe TPEXMep-
HBIX 00BEKTOB U CI@HBI HA IJIOCKOCTH HJIM IIOCJIeOBATEJIbHOCTH
KaJpOB AaHMMAIHM C Y4E6TOM CBOMCTB O0BEKTOB M UCTOYHHUKOB
cBera.

Cpenu mporpamm 3D-mMogesupoBaHHs, paboTalmIUX B CHCTEME
Windows, Hanbojiee monyiaspHa @ 3D Studio MAX (usa.autodesk.
com). B obsacTi KMHO U TeJIeBHJAEHUA CTAHZAPTOM CUYHTaeTCsd Kpocc-
niaardopMeHHasa IIporpaMma Maya (www.autodesk.com/maya),
y KOTOPOIi CYIIeCTBYIOT BePCHH AJIsi ONepanuoHHbIX cucreM Windows,
Linux m Mac OS. Cpean cBoG0ogHO pacipocTpaHAeMbIX NporpaMM Hau-
fojlee mW3BeCcTHaA KpoccmiardopMeHHas IIporpaMma @ Blender
(www.blender.org).

Anropurmbl paGoThl ¢ TPEXMEPHOH I'pa@UKOM JOCTATOYHO CJIOXK-
HBI U TpebyioT Gosbmnoro obméma Berumciaenwuit. ITosromy pia HOp-
MaJIbHOII paboTsl mporpamMm 3D-momenupoBaHUsA, 0COOEHHO AJIA BbI-
MOJIHeHUA peHJepuHra, Tpedyercs ObICTPOAEHCTBYIOIIHNA IIPOIeccop U
MHOT'O OIIePATUBHON HaMATH.

HacroabHbIe M3aTeILCKHE CHCTeMBbI

B n060M COBPEMEHHOM H3JATeNbCTBE IJA HOATOTOBKM K IeJ9aTH
KHUT ¥ KYPHAJOB HCIIOJb3yeTcdA CIellHabHOE IporpaMMHoe obecme-
YyeHHE — HACTOJAbHBIE uH3AaTeNbckHe cHeremsl (anrin. DTP —
DeskTop Publishing — «HacToIbHOE U3JJATEIBCTBO» ).

OcHOBHOE OTJIMYME 3TUX NPOrpaMM OT TEKCTOBBIX IIPOILECCOPOB CO-
CTOUT B TOM, UTO B HHMX MOXKHO BBIINOJHATL 6€pCcmMKY — TOYHO 3aja-
BATh PACIOJIOMKEHUE TeKCTa, PUCYHKOB, TAOAUI U APYroro mMarepuasa
Ha CTPAHWIE B COOTBETCTBUM ¢ TuHorpadcKMMH npaBuiamu. B Ha-
CTOJIbHOM HM3JIaTeJIbCKOM cHCTeMe IOTOBAT OPHTHHAJ-MakeT (u3obpa-
JKeHUe, TOUYHO CcOBHajaloIee ¢ OyAVINHM OTHEYATKOM) M OTIPABIIAIOT
ero B Tumorpadmuo.

Ionroe BpeMs A MOATOTOBKYA OPUTHHAJ-MAKETOB MCIOJIB30BAJIMCH

HACTOJILHBIE H3JaTEeJIbCKHEe CHUCTeMBI @ QuarkXPress (www.quark.
com), Corel Ventura m Adobe PageMaker; ceiiuac KOHKYPeHIIHIO UM
COCTaBJISAIOT mAdabe InDesign (www.adobe.com) u GecniaTHas 1mpo-
rpaMmMma @ Scribus (www.scribus.net), okHO KOTOpPOH HIOKa3aHO Ha
puc. 6.8.
B cocras nakera Microsoft Office BxoaurT mporpamMma BEPCTKH
{22 Microsoft Publisher ¢ HeCKOJIbKO MEHBLIITMMU BO3MOMKHOCTAMHU.
BépeTKy HeCJIOMHBIX M3JaHuil (HanpuMep, BUBUTOK, OYKJIETOB) MOMK-
HO BRINOJHUTH B mporpamme ¢ CorelDraw, HO npod)ecCHOHANBI He
PEKOMEHAYIOT €€ HUCIIOJIb30BATh.




MNporpammHoe obecneveHue

Scribus 1.3.3.14 - [Brochure _1%*]

Puc. 6.8

Jlyumasa cucTreMa IOATOTOBKH MaTeMaTHYECKHX TEKCTOB Ha3blBa-
ercsa TpX (www.ctan.org). E€ paspaboran u3BeCTHBIH aMePUKAHCKUM
MATEeMaTHK ¥ CHeUMAJHCT [0 TeopeTHYecKoil uHGOpMaTHKe
A. Knym. Cucrema TpX — OecruiarHast U KpoccruiaropMeHHas, OHa
IpHHATA B KadeCcTBe CTAHAAPTA BO MHOTHX POCCHHCKHX M 3apyodesx-
HBIX M3J]aTeJIbCTBAX, BBINYCKAKIIUX MATEeMATHIECKYIO JUTEpaTypy.

PepakrTopsl 3ByKa M BHIEO

AynuopenakTopsl — BTO INPOrpaMMBbl IJs PelaKTHPOBAHUA 3BY-
KOBBIX (paitnoB. C UX IMOMOIIBI0 MOYKHO:

¢ Barpyskarh, pelakTHPOBATh U COXPAHATH 3BYKOBBIe (halliibl pas-

HBIX (popmMaTOB;

“ BalMCBIBATH 3BYK ¢ MUKPO(OHA WX APYIOro MCTOUYHHUKA;

* BBIpe3aTh (pparmMeHTH U3 daiina;

¢ COeIMHATH 3BYKOBBIE (hparMeHThH! B OAUH (haiii;




MpuxknagHsele NPOrpaMmel

* M3MEHATh 'POMKOCTH M TeMII 3BYKa;

¢ VIAJNATH IIYMBEI.

Cample W3BecTHBIE ayAHMOPEgAKTOPBI — 3TO Adobe Audition
(www.adobe.com), . Sound Forge (www.sonycreativesoftware.com),
Q Audacity (audacity.sourceforge.net). B oriimume oT mepBBIX ABYX
nporpamMm Audacity — GecnaTHBIM HPOAYKT, CYIIECTBYIONIMM s
MHOI'uX onepauumoHaeix cucrem (Windows, Linux, Mac O0S). Ha
pucyske 6.9 nokasano okHo nmporpaMmmsel Audacity.

52 5
E"* __)__)JJ El—‘w%sﬂ.no_&xa.un
___J%mmnd-h[ n|c~| p|ﬁig]gj ;

Puc. 6.9

BuneopenakTopsl IpeJHA3HAYEHBI [JIA CO3JAHUA U PeNaKTHPOBA-
HUA nudpoBoro eugeo. X OCHOBHBIE BO3MOKHOCTH:

¢ BBOJ JaHHBIX C BUJEOKAMEpHI;

¢ KODPPeKIHus IBeTa;

+ pobaBleHMe, IePECTAHOBKA, yAajlleHHe (DparMeHTOB QUILMA;
» nobaBJeHHE 3BYKa U TUTPOB;

¢ coxpaHeHHe (DHJIbMa B Pa3jIMYHBIX HAMPOBLIX BHAeodopMaTax;
» cospmaaue DVD-guckos.

17




)yaMmMHoe obecnevyenue

Cpean KOMMeEpYeCKHX IIPOrpaMM JTOro TUNa Haubosee momyasp-
Hbl BB Adobe Premier (www.adobe.com), #: Pinnacle Studio
(www.pinnaclesys.com), ! VideoStudio Pro (www.corel.com),é Sony
Vegas Pro (www.sonycreativesoftware.com).

Ha xommnbiorepax ¢upmbl Apple wucmonb3yerca BHUAeOpelaKTOD
4% iMovie (www.apple.com).

CymiecTByloT ¥ OecIjlaTHBIE BHAEOPENAKTOPHI, HAIpUMep IIpo-
rpamma Kino nnsa onepanuorHOoM cucremsl Linux (kinodv.org), okHO
KOTOpo#i mokasaHo Ha puc. 6.10, mnporpamma VirtualDub
(www.virtualdub.org) mma Windows u kpoccnyargopmeHHas IIpo-
rpamMma E Avidemux (www.avidemux.org).

Untitlad - Kino
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Puc. 6.10

110 paa paGorsr B HaTepHeTe

Ilns mpocmorpa Beb-crpaHun B VMHTepHeTe HY)KHA clenuaibHaA
mporpaMma, KOTOPYIO HasbIBAIOT Opaysepom (auri. browser — o06ospe-



MpuknagHbie NporpamMmbl

BaTesnb). Ilonb3oBaTenu M HTepHeTa 4Yallle BCETO MCIOJB3YIOT CIEAYVIO-
mue Opaysephl:

ﬁ' Internet Explorer (craEmapTHOEe IIPUJIOMKEHNEe OIlePanMOHHOM cHuc-
rembsl Windows);

& Firefox (www.mozilla-russia.org);
Q Chrome (www.google.com/chrome);
@ Safari (www.apple.com/safari);

0 Opera (www.opera.com).

BoapmmHaeTBO GpaysepoB GecryiaTHbIE, MHOTHE M3 HUX KPOCCILJIAT-
(hopmeHHBIE, CYIIECTBYIOT HX BEPCHH IJIs OOJBIIMHCTEA COBPEMEHHBIX
ornepanMoHHBIX cucreM. B cocras Linux Bxogur Gpaysep a Kongqueror,
HO IIOJIb30BATEJH Yallle Bcero npeanoduraoT Firefox.

Kpome Gpaysepa GOJBIIHMHCTBO IIOJB30BATEJEH MCIOJAL3YIOT IMOY-
TOBBIE€ NPOrpamMmMsl (IIOYTOBBIE KJIMEHTHI), IpeAHAa3HAUEHHbIE IJA pa-
GOTBI C 3JIEKTPOHHOM NMOoYToM. VIX OCHOBHEIE BO3ZMOXHOCTH:

® cosjgaHue, OTIIPABKA U IPHUEM COOOIEHMIT;

® aBTOMATHYECKAas IIPOBEpPKAa MOYTHI 4Yepe3 3aJaHHBIA HHTEPBAaJ
BPEMEHH;

® COPTHPOBKA COOOILUIEHMI 110 MamrKam;
® BeJleHHEe aJJpeCHONM KHUI'H (CIIHCKA KOHTAKTORB).

B cocTaB cTaHAZapTHBIX MPHAJIOMKEHUNA COBPDEMEHHBIX BEePCHUU olepa-
nuoHHOU cucreMbl Windows BXoauT modyToBasi mporpamma g ITouma
Windows. Heckonbko GOJBIINMY BO3MOMKHOCTAMHU 00JiagaoT mpodec-
CHOHAJIbHEIE IIPOrpaMMBbI -:.-\;y Microsoft Outlook (Bxopmainas B IakeTr
Microsoft Office) u u TheBat (www.ritlabs.com). Ha komnsiorepax
dupmbr Apple ycramaBimBaeTcsi modToBI KinmeHT 8 Apple Mail
(www.apple.com). B cocraB Gpaysepa Opera BXOAMT BCTPOEHHBIU II0-
uToBBIil KaueHT Opera Mail, BO3MOKHOCTEl KOTOPOro BIOJIHE HOCTA-
TOYHO JJIf MPOCTHIX 3a7ad4.

Camasa wu3BecTHad u3 OeCIJIATHBIX [OYTOBBIX [pPOrpaMM —

Mozilla Thunderbird (www.mozilla-russia.org). Ona sasasercsa
KpocciiaT(h)OpMEHHOM: CYINECTBYIOT €€ BEpPCHH MAJA OlepalMoOHHBIX
cucrem Windows, Linux, Mac OS. Ha pucyake 6.11 mokasaHo OKHO
nporpamMmbl Mozilla Thunderbird.
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Jlna o6meHns B peajbHOM BPeMeHH (3TO 3HAYHUT, UTO COOeCeHUKH
OIHOBPEMEHHO HAXOAATCH 38 KOMIIBIOTEPAMM) HCIOJB3YIOT Iporpam-
MBI AJIA O6MeHa MTHOBEHHBIMHU cOOOIIeHuAMYU (MecceHaxkepsr). Cambie
M3BeCTHBIE MeCCeHJKepbl — @ ICQ (www.icq.com), (g: Mail.ru
Azenm (www.mail.ru), @ Kopete (ans Linux), €D iChat (ana xom-
npioTepoB dupMbl Apple). B nmociesHee BpeMsa BCEé GOIBIIYIO HOMYIADP-
HOCTH mpuobperaer CcUCTEMa MIHOBEHHOro oOMeHa COOOLIeHUAMU
Q Jabber (www.jabber.org), Tak:e u3BecTHasd TIIOJi HasBaHHEM
\! XMPP. Ona GecritatHas, ofecrieunBaeT HAJAEKHYIO 3alllUTy Iepe-
JaBaeMbIX JaHHBIX, [I03BOJISAET YCTAHABJIMBATH CBA3bH C IIOJIb30BATENIA~
Mu Apyrux cucrem, Hanpumep 1CQ.

C mOMOIIBIO IPOrPaMMBbI @ Skype (Wwww.skype.com) MOHO ycTa-
HOBHUTHL uepe3 VIHTepHET rOJIOCOBYIO M BH/IEOCBA3b MEXJy KOMIbIOTEe-
pamu. Jlns 3TOro Ha Ka)XJOM U3 KOMIBIOTEPOB HOJIKEH ObITh MUKDO-
¢oH u BeG-kamepa.

Bonpocbkl U 3apaHus

1. Kakoe I10 HassIBaroT IpUKIaZHBIM?

2. Yem pasnImyaioTCAd TEKCTOBBIE PEJAKTOPHI H TEKCTOBLIE npouneccoper?

3. YUro osHagaer (opMaT «TOABKO TeKcT»? B KaKMX ciay4adX OH HCIONB3Y-
ercsa?

4. Kakue mporpaMMbl OGLITHO BXOAAT B OMCHBIH maxer?




CucreMmHoe nporpaMmmMHoe obecneveHne

5. Yro Taxoe Kpoccuaatrdopmerroe I10?

6. Yro rarkoe CYB]I1? IIpueeanTe npuMepsbl naBecTHEIX Bam CYBII.

7. Yro Taroe «oHyaiiH-oduc»? B 4éM ero JOCTOMHCTBA ¥ HEJNOCTATKH?
8. Yro Takoe «0bGJiaYHBIE BLIYMCIEHUA» 7

9. IlepeuncinTe BOBMOXXHOCTH PACTPOBLIX PeJaKTODOB.

10. Ina kakuX mesiel UCIOJIb3YIOTCA BEKTODHEIE PeJAKTOPHI?

11. Yro Takoe HACTOJBHAA H3JaTeNbcKas cucTeMma? YeM oHA OTIHYAETCA OT
TeKcToBOro mnporueccopa? IlpuBeguTe NPHMepPHl HACTOJBHBIX HM3AATENb-
CKHX CHCTEM.

12. YTo TaKoe OopUrHHAI-MaKeT?

13. Kaxaa cucTeMa Jy4Yllle BCero MOAXOAHUT Mjs HaGopa MaTeMaTHYECKHX
TeKCcTOB?

14. KakuM#u BO3MOXKHOCTAMHU 00JIAJAIOT ayAuopeaaKTopb?

15. IlepeuncanuTe BO3ZMOMKHOCTH PeJaKTOPOB BHUJEO.

16. YTo Taxoe Gpayszep?

17. IlepeunciauTe BO3ZMOKHOCTH IOUYTOBEIX IIPOTPAMM.

18. YTo Taxkoe mecceHmKep?

IloaroroBsTe coobmeHne

a) «CucTeMa MOAroTOBKH MaTemaTHudecKux Texcros LaTeXs»
6) «Kpoccnnardopmerroe ITO»

B) «OQnunaia-0ohuc»

r) «Cepsucel SAAS: 3a ¥ IPOTHB»

1) «ObsauHbIe BEIYUCICHUSA»

§ 40
CucrtemHoe nporpammMmuoe obecnevyenme

Yro Taxkoe onepamuoHHad cucrema?

KomaHapl, KOTOpDbIE MOKET BBINOJHATH IPOILECCOP, IPEeACTABIAIOT
co00# 4mcIOBBEIe KOABI. YT0OBI OH BBINOJHUJ IIPOTPAMMY, HYKHO 3TY
IIporpaMmy 3arpysuTh B IIaMATh U Ie€peJaTh NPOILEeccopy aapec Iep-
BOM KoMaH[bl. B IpUHIHUIIE 9TO MOXKHO [eJIaTh BPYYHYIO, ¢ ITOMONILIO
nepexJrodaTteneil (1/0) unu nepdokapr, Kak u OBLJIO HA NEPBBIX KOM-
neiorepax. OgHAKO B 9TOM cJiydyae BBOJ IpOrpaMMbl OyZeT 3aHMMATH
3HAYHTEJbHO DoJIbIlIe BpeMeHH, YeM e BBIIIOJIHEHHE, II03TOMY IIpoiiec-
cop Oygmer mpocrauBath. Kpome TOro, Ajs BBOJA M BBIBOJAA JAaHHBIX
HYKHO IIPOrpaMMHPOBaTh BHEIIHHE YCTPOMCTBA, KAXKJ0€ U3 KOTOPBIX
uMeeT coOCTBEHHBLIH HAGOp KoMmaHI. B TakuxX yCIOBHAX ¢ KOMIBIOTE-
pPoM MOTyT paboTaTh TOJBKO CHENUAJILHO IOATOTOBJIEHHBIE IIPOrpaM-
MHCTBI, U 3Ta pabora odeHr Tpymoémkaa. Curyamusa emé Gouee
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VCIIOXKHSAETCS, eciaud TpedyeTcA 3alycaTh JAHHBIE HA JKECTKHMU IUCK
niu obecneunTh OJHOBPEMEHHYI0 paboTy HECKOAbKHUX IIPOrpaMM.

Ilns pemrenusi BCceX 3TUX NpobieM IIPOrpaMMHCThI paspaboTau
BCIIOMOTaTebHBIE NIPOrPaMMEI (TOYHEe, IIPOrPAMMHBIE CHCTEMBI, CO-
CTOAIIME M3 MHOTMX MpPOrpaMM), KOTOPEIE Ha3bIBAIOTCHA ONEePAIlHOH-
HBIMH CHCTEeMaMH.

OnepauuoHHaa cuctema (OC) — 310 KOMMAEKC NporpamMm,
obecnedymBaloLLmMX COrnacoBaHHyio paboTy BCex y3/10B KOMMbIOTEPA,
a Takke ynobHblin uHTepdgeric (cnocob obmeHa AaHHbIMK) MeXay
nonbL3oBaTenem v NPUKIagHLIMM NporpaMmMamm, ¢ 0OAHON CTOPOHBI,
W annaparHbIMU CPeacTBaMU KOMMbOTepa — C [IPYron.

OnepauuoHHasi cucTeMa ofecrednBaeT:
B3aUMO/IeMiCTBUE TIOJIL30BATENA U ANNapaTHBIX CPEeACTB;
06MeH AAHHBIMH MeJy NPHKJIAAHLIMU IIPOTPAaMMaMy M YCTPO#-
CTBAMH KOMIIBIOTEpPA;
pabory daiisoBoii cucTeMbl (XpaHeHHe NaHHBIX B BHJe (aitjios
# IIaTIOK);
3aIyCK ¥ BHINOJIHEHHWE IIPHUKJIAIHBIX IIPOrPaMM;
06paboTKy omuboK, KOHTPOJIb 38 paboToii 060PyAOBAHNMA;
pacrpejieieHre PecypPcoB KOMIIBIOTEPA MeKAy HEeCKOJbKUMHU Of-
HOBpPeMeHHO pafoTalomuMu nporpaMMmamMu (BpemMsa paBoThl IpO-
eccopa, NaMATh, BHEIIHUE YyCTPOMCTBa).

OnepanuoHHbIe CHCTEMbI OBIBAIOT OJHO3aJaYHbIe (Ha KOMIIBIOTEpe
B 10601 MOMEHT BBINOJHAETCA TOJBKO OJHA IIpOorpaMma) M MHOro3sa-
maunble (II0JIB30BaTENb MOMKET 3alyCTHTh HECKOJBKO IpOrpamMm, KO-
TOpBIe OYAYT BHEINOJHATHCA OJHOBPEMEHHO).

IlepBEle OmIEpAIMOHHBIE CHCTEMBI IOABHJIMCH HA KOMIbIOTepax
6mopozo nokoseHus u 6sum odnosadayunbimu. Hepeaxko moaydanocs
TaK, YTO GOJBIIYIO YACTH BPEMEHU 3aHUMAJTH He BBIUMCJIEHUHA, a onepa-
MY BBOJA M BBIBOJA JaHHBIX, TOTAa KaK NPOIECCOpP B 9TO BPeMA IIPO-
crauBayi. YToOBl ITOJHOCTBI HCIOJL30BATH MOIIHOCTE KOMIIBIOTEPA,
paspaboTasi NaKeTHBIH PeKMM: B PasHble 00JacTH MAMATH 3arpysKasru
HeCKOJbKO mporpamm. Korsa ofHa mporpaMma BbINOJHsJIA OIepanuu
BBOJIa,/BBIBO/IA, TIPOIECCODP MEePeXOANJ K BBHITIOJHEHUIO CIeAYVIOel, U Ta-
KUM 00pasoM MOT OBITH 3arpysKeH IPaKTHUYeCKH Ha IOJHYIO MOIIHOCT.

Ha xoMnbloTepax mpembezo NOKOoJeHUs 4acTO IPUMEHANCA MHO-
romoJb30BATEILCKHIl PekuM (peruM pasiesieHHs BpeMeHH), IIPU KO-
TOPOM € GOJILIIMM KOMIILIOTEPOM (MaiH(MpeiMoM) OBLIO CBA3AHO He-
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CKOJIbKO TepMHMHAaJ0B (Tak HaswiBasu pafouue mMecTa ¢ KJIaBHATYPOH
u MoHMTOpOM). C KaKJOro TepMHHAJIA MOYKHO OBLIO OTIIPABUTH 3ala-
HUe Ha BBIIIOJIHEHUe, TaKUM 06pasoM, ¢ KOMIOBIOTEPOM OJHOBPEMEeHHO
paboTao HECKOJIbKO MPOrPAMMHUCTOB.

OnepanuoHHbIE CHCTEMBI NEPEbLX NEPCOHANLHBIX KOMNLIOMEPOS
Opim odHo3adaunbimu. Camas nonyaspuas OC B 1980-x romax —
MS DOS (aurn. Microsoft Disk Operating System — nuckoBas ore-
paunuonHnas cucrema upmel Microsoft). Ceituac uHOrja Ha HegoOporHUe
HOYTOYKM YyCTaHaBIMBaeTcid eé OeclyaTHBIE aHajor — FreeDOS
(www.freedos.org).

Bce cospemennvie OC mruozozadaunsie. OC pacupepiesiger BpeMs
paboTel mpoueccopa MeKAy 3alyIieHHBIMHA Ha BBLINOJHEHUEe Iporpam-
MaMH¥, BBIJENAA KaMAoi xeanmol (HeOoIblIne WHTEPBAJIbI) BPEMEHH,
TaK 9YTO CO3MaeTcsd BIeuaT/ieHHe, YTO INPOrpaMMbl paboTaroT OZHOBpe-
MEHHO, lajKe eCJiM Ha KOMIIbIOTePe YCTAHOBJIEH OJWH IPOIECCOoP.

B cocraB omepanuoHHO# cucTeMBI OOBIYHO BXOLAT!

® HauaJabHblil 3azpy3uurx — HeDoJIbIIAS TpPOTpaMMa, pPacIoJIo-
JKeHHasA B CAMOM IIePBOM CEKTOpe 3arpys304HOTO AMCKA; ero 3a-
flaya — OpPraHu30BaTh 3arpysKy B maMATh sapa (OCHOBHOH uac-
Ti) OC 1 nmepepaTth eMy ynpasjeHHe;
cucmema YynpasieHus namiamsio;
cucmema ynpaeéaeHus 3adavamu, Koropasa obecHeumBaeT 3a-
IPY3KY B IIaMsATh U BBINOJHEHHE IPOrPaMM, a TaKKe pacrpeje-
JIEHHE PeCYypPCOB MEXy HUMH;

* cucmema 6600a/évi600a, KOTOpas YIpaBiseT BHENIHUMHU
ycrpoiicTBaMu M GaiiaMu; OHA MCIOJIb3YeT MPOTPAMMEBI, Ipej-
Has3Ha4YeHHbIe i o6MeHa JaHHBIMH C IUCKOBOAAMM, KJIABUATY-
poii, MOHMTOPOM M IPHUHTEDPOM, 3aNUCAHHBIE B IIOCTOSSHHOM 3a-
nomuHawmem ycrpoicrse (II3Y) mukpocxems: BIOS, pacmosro-
JKeHHOU Ha MaTepHHCKOIi miare (cM. § 35);

* KOMAHOHBLL npoyeccop — NPOrpaMMa, KOTOPAA BBIIOJHSET
KOMAaH/JBI MOJb30BaTENs, BBeJEHHbIE B KOMAHAHONW CTpPOKe, H
KOMaHAHBbIe (albl — TeKCTOBble (halliibl, COepKaIie CIUCKHA
KOMaHJ ¥ Ja{e NporpaMMbl Ha CHENHAJIbHOM SA3bIKe IIporpam-
MUPOBaHUA;

* ymuaumbet (nat. utilitas — moinb3a) — CJyKeOHbIe ITPOrPaAMBI
IUIA TIPOBEPKHY ¥ HACTPOMKHU KOMIILIOTEpA.

Mozxer nu KoMnbioTep paborars 6e3 onepanuonnoit cucrems? Ila,
B TOM cJiy4ae, ecjd oH paboTaeT 110 OZHOM-eAUHCTBEHHOH IporpaMme,
koropas xpaHurca B I[I3Y mim Ha AMCKe, W aBTOMATHYECKH 3aIyCKa-
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ercd IpM BRKJIKWUYeHHWHM nuTaduA. Hanpumep, MUKDPOKOMIIBIOTEPHI,
BCTPOEHHLIE B OBITOBBIE yCTpPOMCTBa, MOIyT 00XoAauThCa Oe3 omepanmu-
oHHOH cucTeMbl. OfHAKO TAKO# KOMIIBIOTED OUYEHB CJIO0MKHO IIporpam-
MupoBaTh (HYKHO oOpamiaThcsi HAIpPAMYIO K anmaparype) ¥ HeBO3-
MOJKHO HACTPAMBATh, IOITOMY BO MHOruMX OoJiee CIOKHBIX YCTPOii-
cTBax (MIpOBBIX NIPHCTAaBKaxX, OAHKOBCKMX TepMHHajJaX ¥ T. J.)
HCNOJB3YIOT ONepanMOHHbBIE CHCTEMBbI.

COBPEMOBHHB OoInepalnMoHHbIe CHCTEeMBbI

CaMble IONYJAAPHbIE COBpEMEHHBIE ONEpPAIMOHHBIE CHCTEeMBbI IJIsA
NepcoHaNBHBIX Komnbiorepos — Windows, Mac OS u Linux. Bce onn
HCIONB3YIOT rpaduueckuit uHTepdeiic ¢ MoOJb30BaTeIeM: OKHa I[PO-
rpamMM, yIpaBJeHHe C IOMOINBI0 MBINIM, KHOIKH, IepeKJouaTeHn
u T. I.

Cucrema e Windows paspabGorana ¢upmoit Microsoft
(www.microsoft.com) u pacnpocrpaHserca Ha KOMMePUYECKO# OCHOBE.
Ilox yupaBiaesuem Windows pa6oraer Gonee 90% mepCOHAIBHBIX
KOMIBIOTEPOB, HMEKIIUX A0ocTyn B ViHTEepHEeT.

IIpumepHO 5% moOJb30OBaTENEH UCHIONB3YIOT OIEPALMOHHYIO CHUCTe-
My Mac OS. Ona ycramasiuBaeTcs Ha KOMIboTephl (upmsl Apple,
KOTOpBIE YAaCTO MCIOJB3YIOT NpodeccmoHansl B objacTu AusaiiHa,
KOMOBIOTEPHOH rpaduKu, nojaurpadum, BUAEOMOHTAMXKA.

Oxono 1% KommbioTepoB pabGorator mnox ynpasiaenuem OC

Linux. Ee mauan paspabareiBars B 1991 r. dunckuit cryaest Ju-
nyc Topsaavdc B kauectse xo66m. Ceituac B passutum Linux mpuHH-
MalOT ydacTHe COTHHM paspaboTYMKOB BO BCEM Mmupe. B coBpeMeHHOM
sape Linux macumrteiBaercs Gonee 11 muH cTpok kKoga. Cucrema Linux
pacnpocTpaHsercs 0eclIaTHO BMeCTe ¢ MCXOAHBIMM KOJlaMH, TaK 9TO
KasK/AblH (IIpU JKeJJaHWM W YMEHUH) MOXKeT e€ yCOBepIIeHCTBOBATh.

Ha ocHoBe sgpa Linux IOCTPOEHO MHOTO PasiIUuYHBIX Jucmpuly-
mueosé (pacupocTpaHseMbIX cOOpOK), camMble M3BeCTHble M3 HHUX —
Ubuntu (www.ubuntu.com), Mandriva (www.mandriva.ru),
OpenSUSE (www.opensuse.org), Slackware (www.slackware.com),
Gentoo (www.gentoo.org). B aumcTpubyTuBbl BXOAMT HEe TOJIBKO cama
olepalMoOHHAs CUCTeMa, HO M IIporpaMMHoe obecrieuyeHue, COCTaB KOTO-
pOTO 3aBHCUT OT KOHKDeTHOH cOopku. CymiecTByiorT JAUCTPUOYTHUBEI C
VAVUIIEeHHOH TONAepKKOH DPYCCKOro fA3bIKa, HanpuMep ALT Linux
(www.altlinux.org).

Hocmouncmesa Linux:

+ bBecmyaTHOe pacnpocrpaneHue OC u MHOTMX IporpamMM JJId Hee;

+ BBICOKHI ypoBeHb 0E30IaCHOCTH M 3alUThI OT BUPYCOB;




CucremHoe nporpammHoe obecnevyeHne

* HEeBBICOKHEe TpeDOBaHHA K alIapaTHBIM CPeACTBAM;
¢ BO3MOXXHOCTBH I'MOKOI HACTPOMKH.

OcHosHble cpepbr npumenerus Linux:

* JIMYHBIe KOMIBLIOTEPHI (He HY’KHO ILIAaTUTH 3a I10);

¢ IOPTaTUBHbIE KOMIIBIOTEDPHI, KOTOPBIE 3aKyIAalOTCs OpraHu3amu-
AMHA B O0JIBIIOM KOJHYECTBE;

® cepBephbl B JIOKAJNBHLIX ceTaX u B MHTepHeTe (70 50% BCex cep-
BEpOB), BaKHO OBICTPOAEHCTBHE;

* cynepkoMubioTeps! (Ao 80% Bcex CymepKOMIBIOTEDPOB), BajKHA
BO3MOYXHOCTE HACTPOHWKH JiA paboThl HA HECTAHZAPTHOM 000-
PYAOBaHUU;

* BCTPOEHHEIEe KOMIBIOTEDPHl B faHKOMATaX, TePMHUHAJIAX OIIATEHI,
CTUPAJIBHBIX MallMHAX U Aake OeCIMJIOTHBIX BOEHHBLIX almapa-
Tax; BayXHa GeCIIaTHOCTH W BO3MOSKHOCTH HACTPOMKH.

Cpenu Hedocmamkoe amoit OC 06BIYHO OTMEYaloT:

¢ CJIO¥KHOCTh HACTPOMKH I8 HEeKBAJIU(DUIHPOBAHHOIO MMOJb30BA-
TenA (478 BHINOJTHEHUS MHOTHUX Olepanuii HeoOXOAHMMO BBO-
AUTH KOMaH/JABI B Pe’XUMe KOMaHJIHOI CTPOKH);

® OTCYTCTBHE ApaiBepoOB JJIsi HEKOTOPHIX YCTPOMCTB M CJIOMKHOCTH
HX YCTAHOBKH;

¢ OTCYTCTBHE BEePCHH IONYJAPHBIX NIPOdECCHOHANBHBIX IIPO-
rpamm, Hanpumep Adobe Photoshop;

® OTCYTCTBHE MOAJNEPHKH COBPEMEHHBIX HID.

[TosBnenne KapMaHHBIX IIePCOHAJNBHBIX KommbiorepoB (KIIK),
cMapT(dOHOB U KOMMYHHKATODPOB IIPHUBEJIO K PA3BUTHIO CIEIHAJTbHBIX
OMEePANMOHHBIX CHCTEeM IJIs MOOMJIBHBIX YCTPOMCTB, KOTOpPBIE MOTYT
paboraTe Ha MajJoMomiHOM oGopyaoBanuu. IIpexcrasurenmun OC atoro
tuna — Google Android (sa ocHoBe siapa Linux), Symbian, Windows
Phone, BlackBerry. IlopraTuBable KoMnbioTeps! dupmser Apple (iPhone,
iPad) paboraioT moz yupasjieHueM OIepariMoHHoi cucreMsl iO0S.

Hosasa onepanuonHas cucrema Kommnaauu Google nis mepconann-
HBIX KOMIBIOTEPOB, HazBaHHada Chrome OS, crpourcsa Ha saape Linux.
Ona nerpe0oBaTe/lbHa K almapaTHBIM PecypcaM KOMIIBIOTEpa, OCHOB-
Has poab OTBOAUTCH Beb-Opaysepy M «00JIAYHBIM BBIYHMCICHHAMD»,
IlanHble monb3oBaTeNsA XPaHATCA HA cepBepax MHTepHeTra, s UX 06-
pPabOTKH HCIOJNB3YIOTCA BeO-CHy:KObl, IIPH STOM Ha KOMIbBIOTED He
HY’KHO YCTAHABJ/IMBATH JOIOJHUTEJBLHOE NPOrpaMMHOe ofecredyeHHe.
Hepocratok aroit OC — Huskas OesomacHocTh. TaksKe OoHA He IIO-
DOUAET TeM, KOMY HYXHO BBINOJIHATEL CJIOKHYIO 00paboTKy rpabuimn
U BUZEO.




MporpammHoe obecnevyeHune

CylecTByeT ellé OAUH KJIACC OIepPAIlMOHHBIX CHCTEM, OT KOTODPBIX
TpebyeTca He IIPOCTO PEeIIaTh 3aja4yy, a JeJaTh 9TO 3a ONpPeAeIEHHBIH
npome:KkyToK Bpemenu. Takue OC HaspIBAIOTCA ONEPAINHOHHBIMH CHC-
TeMaMH peajibHOro Bpemenu. OHM IPUMEHAIOTCA B TeX CHy4asax, KOr-
Ia 3ajep’KKa MOMKeT IPUBECTH K aBapWM, KaracTpode wiam (puHAHCO-
BBHIM IOTEePAM: B CHCTEMAX ABAPHUIHOHN 3aIIUTHI, CHCTEMAax yIpasJje-
Hus poboramMu Hu camMoJiéraMu, B BOeHHBIX mnpubopax. Hampuwmep,
po6oT, CHUMAIOIUNA AeTalb ¢ KOHBeliepa, JOJUKeH clelaTbh 9TO 3a Ma-
JeHbKHUII NpoMexXyToK BpemeHH. Hambosiee HM3BECTHBIE CHCTEMBI De-
ajbHOTO BpeMenn — QNX (www.qnx.com), Windows CE
(www.microsoft.com), VxWorks (www.windriver.com) u LynxOS
(www.lynuxworks.com/rtos).
MHOTHe COBpeMeHHbIe OllepallMOHHbIe CHCTeMbI, BKIIoYad Linux,
Mac OS, QNX, VxWorks, LynxOS, oraocarca k kiaaccy UNIX-moxo6-
gpix OC. DTO 3HAYMT, YTO OHHM HCIOJBL3YVIOT O0IHe MAeH W IPHHIH-
nbl, 3ajJokeHHble B 1970-x rogax npu paspaborke cucrembl UNIX:
s NI HACTPOMKM WM YNPABIEHHA CHCTEMON HCIIOJB3YIOTCA IIPO-
CThIe TEKCTOBBIE (pailyib;

+ IPOTrPaMMBI YACTO MCIOJB3YIOT TEKCTOBBIA BBOJ JAAHHBIX M BBI-
BOJ PE3yJIbTATOB;

+ IIMPOKO NPHUMEHSIOTCH YTHJIMTHI, 3allyCKaeMble B KOMAaHAHOM
CTpOKe;

+ KajKJas YTHJIHTA BBINOJHAET OAHY 3aady; eé pesKHMBbl paboTel
MOJKHO 3a/[aBaTh C NOMOIILIO IAPAMETPOB KOMaHHOU CTPOKH;

s YTHJIMUTBL MOXHO OOBENMHATH B <«KOHBeiep», HampaBIAA pe-

3yJIbTAThI pAGOTHI OAHON YTHJIHUTHL HA BXOJ CIEAYIOLIeH;

+ Bce yeTpodcrBa (PKECTKHEe AUCKH, (DISII-AUCKH, IPUHTEPRI, CKa-

Hephbl) pacCMaTPHUBAIOTCA KaK (Daiiibl.

Ceituac emerema UNIX mcmonbs3yeTcss B OCHOBHOM JIJISA YIIPaBJIEHUA
cepsepamu. Bece UNIX-nono6ub1e CHCTEMBI CYUTAIOTCA OHeHb HAIEMKHBI-
MU ¢ TOUKHU 3peHusa GesomacHocTH. J[0CTATOYHO CKasaTh, 4YTO JJISA HUX
IpaKTHYeCK! HeaKTyaJlbHa mpobjemMa KOMIBIOTEPHBIX BUPYCOB.

JlpaiiBepsl yCTpPOHCTB

Ilpaiisepsi (auri. driver — BOAUTE]b) — 3TO NPOTPAMMBbI CIEIH~
aJBHOTO THUIIA, KOTOPhIE HAXONATCA B ONEPATHBHON mamMATH U obecre-
quBAIOT 0OMeH naHHBIMH MexAy Axpom OC M BHEINHMMH yCTPOMCTBAa-
MH KOMIObBIOTepa (IIPHHTEPOM, CKAHEPOM H /IpP.), & TaKKe KOHTPOJLIe-
paMu (3BYKOBOH KapTOi, BHUAEOKapTO, ceTeBOl Kaproi © T. IL).
JIpaiiBepbl OOBIYHO BKJIOYAIOT B IIOJCHUCTEMY BBOJA/BBIBOJA.
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IpaiiBep npexcraBigeT coboii HAGOP MPOLEAYD, KOTOPbIe BHI3LIBA-
orca siapom OC npm HeoGXOAMMOCTH Ie€pelaTh JaHHBIE YCTPOMCTBY
MM NPUHATH OT Hero JaHHble. 3ajadya ApaiiBepa — mnpeoOpasoBaTh
KOMaH/bl BBOJa/BhIBOZA B KOMAHJbl KOHKDETHOrO ycTpoiicTBa
(puc. 6.12). [IpaiiBeps! 3arpy»kaioTcs B NaMAThL U (PAKTHUYECKH CTAHO-
BATcA dacTeio OC. Takas cxema mosBoJigeT yCTAHABJIMBATE U UCIIOJb-
30BaTh YCTPOUCTBA, KOTOPBIe GBIIM padpaboTaHbl ysKe [OCJe BBITYCKA
OlepanoOHHOMA CHCTEMBI.

fAnpo OC | gump| [paiisep

Puc. 6.12

Ecnu npaiisep He ycraHOBJeH, yeTpoiicTBo paborats He Gyaer, mmo-
TOMY YTO HEM3BECTHO, KaK K Hemy oOpamarscda. [IpaiiBepbl Hambosee
NONYJNAPHBIX YCTPOMCTB OOBIYHO BKJOYAIOTCA B AUCTPUOYTHB (ycTa-
HOBOYHBII Naker) onepanuoHHOU cucreMbi. Korma OC ofHapy:xuBaer
HOBOE YCTPOMCTBO, OHA NBITAETCS HAUTH NOAXOAAINMUIT ApaiiBep B CBO-
e 6age naHHBIX. Ecam Takoro apaiiBepa HeT, ero MOKHO yCTAHOBHUTH
BPYYHYIO C JUCKA, KOTOPBIM Npuiaaraerca K ycrpoitcrsy. Kpome Toro,
J000# npaiiBep MokHO OecmiaTHO cKayaTh u3 MHTepHera C caiita
TPOUBBOAUTEJIHA.

¥ THINTEI

YTUIUTEI PeIlaloT BCIIOMOraTeJIbHbIe 3aJa4yH, PACIIMPAA BO3MOMK-
Hoctu OC. K yruiuram orHOCATCA:

¢ IpOrpaMMmbl JUUIs IIPOBePKH AuCKOB (chkdsk B Windows, fsck B
Linux);

® IpOrpaMMmsbl /s pasbUBKH MECTKHMX AMCKOB, ¢ TTOMOIILIO KOTO-
PBIX MOJMKHO cJleJlaTh HECKOJLKO pas/eloB Ha OJZHOM IHUCKe
(¥Ynpasaenue nuckamu 8 Windows; GNU Parted 8 Linux);

* (hbaityloBble MEeHeJ Kephl — MPOrpaMMBI AJsA PaboThl ¢ (aitraMu;
camele M3BeCTHBIe (haitnoBeie MeHemxepsl Aiasi Windows: Ilpo-
BopuMk  (Bxoamr B cocras OC), f4 Total Commander
(www.ghisler.com),Free Commander (www.freecommander.
com), . Far Manager (farmanager.com); 8 Mac OS ucnosbsy-
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eTcsa IporpamMma ‘ Finder, a B OIepamuoOHHON cHCTeMe
Linux — daiinossie menemxeps: 4B Kongueror, @ Midnight
Commander u gp.;

* AaHTUBUDPYCHBIE TIPOrPaMMBI: P& AVP (www.kaspersky.ru),
Bl Dweb (www.drweb.com), @B Nod32 (www.eset.com),

QQ McAfee (home.mcafee.com) u ap.; GecrraTHbI AJIs JOMaII-
HEro MHCHOJIB30BAHUA AHTHBHUPYCHI ' AVG (freeavg.com),
-ﬁ Avast (avast.com), ﬁ. Avira (www.avira.de), Panda
(www.pandasecurity.com);

* apxXuWBaTOpPHl M TIIporpaMmsl A cxkatus gaHHBIX; B OC
Windows naubosee momynapHbi: S WinRAR (www.rarlab.com)
u @] WinZip (www.winzip.com); B Linux — $ Ark
(utils.kde.org) u &y File Roller (fileroller.sf.net); apxusaTop
ﬂiji (www.7-zip.org) pacupocTpaHsercs 0ecnaaTHO ¢ HMCXOJ-
HBIMH KOJAMHU [JIs Pa3IMYHBIX ONEepPallMOHHBIX CHCTEM;

* mporpamMmel ;s mudpoBaHUS JaHHBIX, Hanpumep, PGP u eé
BepCUH IJIS Pas3HBIX OIEPAIMOHHBIX CHCTEM (WWW.pgpru.com);

* peNaKTOphI, MO3BOJIAIINNE MEHATH JaHHBIE Ha JIMCKe W B Ome-
paTHBHOI namMATH; HanpuMmep, nporpammel HxD (mh-nexus.de/
en/hxd) u WinHex (www.winhex.com) ana OC Windows win
hexedit (rigaux.org/hexedit.html) gna Linux;

® ceTeBbleé YTHJIMTHI [Js NPOBEPKU CBA3H B JOKAJIBHOW M TJIO-
GabHOM ceTsiX; HAIPUMep, YTUIUTHL ping, tracert (traceroute),
nslookup 8 Windows u Linux.

YacTo K YTHIATAM OTHOCAT TaKKe:

* mporpammbl pas 3sanucn CD u DVD-puckos; B cHucTeme
Windows HauboJjiee H3BECTHBI HPOTPAMMBI @ Nero Burning
ROM (www.nero.com), ?A CDBurnerXP (cdburnersp.se) u
q DeepBurner (www.deepburner.com); B Linux pus aToi
eJI UCIOJB3YIOT VTHIUTY 6 K 3b (k3b.org);

* mporpaMMbl AJIf CKAHMPOBAHWA M PACHO3HABAHMA TEKCTa; IIH-
POKO IIPUMEHSIOTCA KOoMMepYecKas mporpaMma :O ABBYY
FineReader (www.abbyy.ru) u Oecmuaraaa CuneiForm
(www.cuneiform.ru).

Dana0BbEIe CHCTEMBI

Bl 3HaeTe, 4TO AAHHBIE MOMKHO XPaHWUTH B Buje Gailios Ha
xéeTkux auckax, CD- um DVD-guckax, (usm-guckax. Onxuaxo




CucremHoe nporpaMmmuoe obecneveHne

JKECTKUM AMCK M (PJIDII-AMCK «HUYEro He 3HAIOT» O TOM, UTO 3alHCaH-
HBle Ha HUX JJaHHLIE B CAMOM JieJie 00'beIUHEHBI B (hailyibl ¥ manku.

BmMmecTe ¢ TeM Korga mporpamMma coxpaHsieT (aiiy Ha JHUCKe, OHA
«HUYero He 3HaeT» O TOM, B KaKOe MeCTO AMCKa 3Ta mHMopmanus 6y-
JleT 3allycaHa, YKasblBaeTCA TOJLKO MMsA (aiina m Karasor. [losTomy
MeXJy NporpaMMOil M HOCHTeJIeM WH(POPMAIMKM HeoOXOJUM <«IIOCpe-
HUK», KOTODBIH OIpejeliseT, B KAKOe UMEHHO MeCTO JHCKa OyayT 3a-
nucaHbl OMTHI NepeJaHHBIX NAaHHBIX. JTY POJIb BBHINOJHSAET ApauBep
daiinoBoit cucremsi (puc. 6.13).

/home/vasya/privet.txt Cexrop 5, nopoxka 10
Hpaiisep
IIporpaMMa | e, daiinoBoit
CHCTeMBI
Puc. 6.13

®Daiinosas cuctema — 370 NOPSAOK PA3MELLEHUS, XPaHEHUs!
M UMEHOBaHUA [aHHbIX HA HOCcUTEene MHpopMaumn.

DaitoBbIe CHCTEMEI PEHIal0T HECKOJIBKO 3a4a4:
« OIpeJeJAIOT IIPAaBUJIa MOCTPOSHUS UMEH (DalIoB U KATAJIOTOB;
s OIpeJeNAIoT, KaK UMEHHO pasMeIlnaioTes (aiasl Ha JUCKe;

s NIPefOCTABAAIOT IporpamMmmMaM (QYHKOUM Aaa paborsl ¢ daii-
JaMu;

+ obecriedMBAIOT BAIIATY AAHHBLIX B ciaydae cO0eB U OITUOOK;

» obecrieunBalOT YCTAHOBKY IIpaB JOCTYIIa K JAHHBIM IJIS KaXKI0-
I'0 IIOJIb30BATEJIA;

» obeceuymBalOT COBMECTHyYI0 pabory c (aiinmamu (korga omuH
MOJIB30BATEJIb OTKPLLI (aily, AJifg OCTANBHBEIX YCTAHABIHBAETCH
PEXKUM «TOJILKO YTEeHHUE» ),

C rouku 3peHus GailoBoil cuCTEMBI, JUCK JENHUTCA HA KJIACTEPHI
(610km) pasmepom or 512 Gaitros xo 64 Kb6aiir (kiracTep — 3T0 OguH
WU HECKOJIBKO CeKTOpPOB Aucka). Kaskagomy daiiny BeifendeTca menoe
4ucyIo KJjaacTepoB. @aiiny pasmepom 1 6aiiT BeImesseTcA LEABLIH KJjac-
Tep, OCTaJbHOE MECTO CUHMTAETCS B3aHATHIM, HO (PAaKTHMYEeCKH He wuc-
nonbsyercs. Iloaromy npu GossimoM pasmepe KJjacTrepa XpaHUTH MeJ-
Kue Qailsbl HeBBITOJHO, 3HAYMTENbHAA YacTh MECTa MpOoNajaeT BIYC-

b




Mporpammuoe obecneyeHne

Tyi0o. BMecTe ¢ TeM IpH yBeJMYeHHH pa3Mepa KJjacTepa CKOPOCTh
4yTeHMS W 3anucH 6oapimux GaiijioB MOBHINIAETCS, KPDOMEe TOr0, YBeJn-
yuBaeTCs W MAKCHMAJBHBIH OOBEM MAUCKA, KOTOPBIM HOAAepXKHUBAET
¢aiiyioBas cucTeMa.

B onepanuonHoii cucreme Linux npumMeHsamoTcs danjoBble CACTe-
Mbl ext3 m ext4. OHM NOAJNEPKHUBAIOT KyPHaJAHPOBaHHE, IIOMOIaio-
mee COXPAHUTH AaHHbIe B caydae cboes. Ero cyTb B TOM, 4YTO Iepej
BLIIOJIHEHHeM omepanuu c daiaamu OC 3anuceiBaeT «IJIaH Jeil-
CTBU» B clenuanbHBIM KypHan. Korga omepanusa IIOJHOCTBIO 3a-
KOHYEeHA, 9Ta 3allich M3 JKypHaJa ypaisercA. Ecau BO BpeMs olepa-
nuu npowmsormes c6oit (HampuMep, OTKJIIOYEHHWe NUTAHUA), O 3aIlu-
cAM B JKypHaJe MOKHO Cpasdy OIpeJesNuTh, Kakue (ailabl MOIIH
6bITh 3aTpoHYTHI. TakuMm obpasoMm, »KypHaaupyemas dailnosasa cuc-
TeMa ycTouuBa K c60aM.

B cucreme Windows npumensior daitnossie cucrembl NTFS u
FATS32. Xors FAT32 B HeKOTOPBIX clydasax paboraer OwbicTpee H Tpe-
GyeT MeHbIIe IaMATH, OHA CUYUTAETCA ycrapesumiei. B orimume oT
FAT32 ¢gaitnosas cucrema NTFS:

. obecrmeumBaeT 3amuTy OT c60eB ¢ MOMOIIBIO KYPHAIUPOBAHUA
(8 FAT32 ;xypHaniupoBaHUs HeET);

, DO3BOJIAET HA3HAYUTH IpaBa AOCTyna K (QaigamM # NIanKam
(8 FAT32 xakAplil 10Jb30BaTEIb MOKET IIPOCMATPUBATL U U3~
MEeHATH JAaHHBIE BCEX OCTAJIbHBIX);

. II03BOJAET 3aAaTh KBOTY (OrpaHWYeHHe) Ha MCIOJB30BaHUE JHC-
Ka KayXJOMY I10JIb30BaTeNo;

. TIO3BOJIAET HMCIIOJIH30BATH CykarTwe (aitioB u manoxk Ge3 momon-
HHTEJBHBIX IPOrpaMM.

B omepanuorHoit cucreme Mac OS npumesnsercs: GainioBasg CHUCTe-
ma HFS (aurn. Hierarchical File System — mepapxuueckas (aiino-
Bas cUCTeMa).

Ilepsble GaiioBble cHUCTEeMBbl OBLIM OJHOYPOBHEBBIMH, T. €. BCe
taitnel XpaHWIMCH B ONHOM Karajore (Ha nuckere). C yBeJHuYeHHEM
éMKOCTH AMCKOB (M KojaudecTBa (hailyios!) 8TO CTANO HEYAOOHO, IOJTO-
My paspaforaniu mepapxmyeckue (MHOrOypoBHeBbIe) (hailIOBBIe CHCTe-
MbI, rae (aiibl rPpyNOUPYIOTCA B KaTaJor'd, a KaTaJOrH BJIOYKEHBI
apyr B aApyra. Takas cTPyKTypa HasblBaeTcd AepeBOM KaTaJIOroB.

B omepamnuoHHO# cucTeMe Linux cyiuecTByeT OIUH KOpHEBOH Ka-
rasor (o6o3HaYaeMBI Kak <«/»), ocTaldbHble (aiel U KaTaJoru
BIOMKeHEl B Hero. JIo6oe ycTpoiicTBO (BKJIIOYAA JKECTKHE IUCKH,
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NPUHTEPBI, CKaHepel M T. II.) B Linux paccmarpuBaercsa kak aii,
T. €. BXOJAUT B COCTaB e€IWHOI HMepapXH4YecKoil (aiI0Boil CHCTEMBI
(puc. 6.14).

bin boot dev etc home usr var

e

Vasya Petya Olya

Puc. 6.14

Bor uro xpaHuTCcA B KaTrajorax, NOKasaHHBIX Ha CXeMe Ha
puc. 6.14:

« bin — KoMaHIBI ONIEePAITMOHHON CHCTEMBI;

» boot — aapo OC u nanubIe A1s 3arpysku;

« dev — daiinel ycrpoiicTs, noaxaouénaeix K OC; ycrpoiicTsa
OPUCOEIUHAIOTCA K (paiinoBoil cucreme (MOHTHPYIOTCA) € IIO-
MOIbIO CIEeLHATBHON KOMaH/bI;

+ etc — daiinsl ¢ HacTpoitkamMu OC ¥ HEKOTODPBIX MPOrPaMM;

» home — gomamame Karamorm moJb3oBaTENIeIl;

» USr — yCTaHOBJIEHHBIE ITAKETHI IPOTrPaMM;

s Var — 4acToO MeHsAloliHeca JaHHbIe, HATpUMeED KypHaabl OC.

Yrobsl yKasaTh NyTh K (aiyly WIM KaTajory, nepedyuciasior (Ha-
YMHAA OT KOPHA) BCe KaTAJOrH, B KOTOPBIX OH HAXOAMTCS, pasjesas
uxX CUMBOJIOM «/» («cnam»). Hanpumep, azpec moMamiHero KaTaiora
nmonabaoBaresss petya sanumerca kak /home/petya, a azapec daitna
qq.txt B arom rarasore — xak /home/petya/qq.txt.

HepeBo karayoroe B omepanuorHOi cucreme Windows crpoures
OTZEJIbHO JIJIA Kasaoro aucka (puc. 6.15).

B ravecTBe pasjesuTeNs IpU 3anucH anpeca daiiia MIM KaTajora
(mamku) HCOOJB3YIOT obpaTHBIH CJIAIII «\», HanpuMep:
C:\WINDOWS\System32\shell32.dl1l.

Mua pa6oTel ¢ rpynmaMu GaiJoB IPUMEHATCA MACKH MJIM mIa6-
J0HBI (anry. wildcards). Kpome CHMBOJIOB, KOTOpBIE HOIYCTUMBI B
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C:
Download Program Files WINDOWS
Help Media System32

Puec. 6.15

uMeHax (ailyioB, MacKa MOKeT BKJIOUATH /iBa CHENHabHbIX CUMBOJIA!
3HAK «*» 3aMeHAeT JI000e KOJUYecTBO JIOOBIX CHMBOJIOB, a 3HAK
«?» — oamH Jn000i#1 cumBoJI. IIpuBeIEM HECKOJIBKO IPUMEDOB!:

L Bce (hailibl;
*.bmp Bce daityinl ¢ pacmuperueM bmp;
a*.? (haiiael, ©MA KOTOPBIX HaYMHAETCA ¢ OYKBBI «a»,

a pacIIMpeHHe COCTOMT M3 OJHOTO CHMBOJIA;

*x*.27*  (aiiabl, B IMEHH KOTOPBIX €CTb OYKBa «X»,
a pacIIHpeHMe COAEPIKHUT He MeHee ABYX CHMBOJIOB;

*z.a? daiiisl, MM KOTOPHIX 3aKaH4YMBaeTcA Ha OYKBY «Z»,
a pacIIMpeHue HaYMHAeTCHA ¢ OYKBBHI «a» ¥ COCTOMT
M3 ABYX CHMBOJIOB.

Macku udale BCero NPUMEHSIOT JJA IMOoMCKa daiina mo M3BECTHOM
yacTH MMEHM WM 1o paciuupenmio. Hanpumep, AJs TOro 4To0b Hai-
T Bce mokyMmeHTH! Microsoft Word, uMa KOTOPBIX COAEPIKHUT CJIOBO
«OTYeT», MOYKHO HMCIIOJNB30BaTh Macky *otyer*.doc*. Ilpu atom GyayT
HalijleHBl, HATIpUMED, TaKkue (haiibl:

ot4et2011.doc
Camblii_BaxHbil_oTyeT.docx
Hosbin_otyeTr_mapt_2011.docx

B onepamuonnoi cucreme Windows saryiaBHbeIe ¥ CTPOYHBIE OyK-
BbI B HA3BAHUAX (hAiiIOB M KATAJIOTOB He PA3IMYalorTcs, T. €. K dailry
¢ umenem Bacsi.txt moskHO ob6pamarbca kKak Bacs.txt, BAcH.txt,
BaCs.txt mau BACS.txt. B Unix-nmogo6usrx OC (Linux, Mac OS) aTo He
TaK, BCe IepedyucJeHHble MMeHa (pailjioB — pasHble, U TaKue daiisl
MOryT GBITH CO3/IaHBI B OJTHOM KAaTAJIOre.
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Hys:xHo oTMeTHTh, 4TO (haiiysoBas cucreMa He 00sa3aTe/ILHO HAIIPA-
MYI0 CBfI3aHa C JKECTKMM JHUCKOM HJIM JAPYTUM (PU3UUECKUM HOCHTe-
aem nH(popmanuu. CyniecTByior, HallpuMep, ceTeBbie (haijioBBIe CHC-
TeMBbI, KOTOPEIe ABJIAIOTCA NpocTo crocobom obparienua Kk ¢ailiam Ha
VAaJIEéHHBIX KOMIIBIOTEPAX.

Bonpocbl 1 3apaHvsa

1. 3auem HYIKHEBI ONnepanuoOHHEbIe cucTeMbl? MosxxHO 1 06oiiTHCh 6e3 HuX?
2. Yro Tarkoe onepanuoHHas cucrema?
3. Kaxue s3agaun Beimonaaer OC?
4. Yem ornnuaiorcs mHorosagadasie OC oT ogHO3agauHbIX ?
5. Kak ofecneumBaeTrcd MHOro3ajauyHOCTh HA KOMIBIOTEPAX C OZHHUM IpO-
meccopom?
6. Yro Takoe MaKeTHHIH pe)KUM paboThI?
7. Yro Takoe MHOTOIOJB30BATEIbCKUH pPeXKUM?
8. ITepeuncaure cocraBHbie yactu OC.
9. Yro Takoe HaYaJbHBIN 3arpy3duK?
10. Yro Takoe apaiiBep?
11. Kakue nporpaMMbl OTHOCATCA K YTHJIATAM?
12. KakuMu JOCTOMHCTBAMHM M HejocTaTKaMu obsamaer cucrema Linux?
13. Kak OC o0meHmBaeTcd AAaHHBIMH C BHEIOHMMH ycrpoiicrBamu? B uém
JOCTOMHCTBA TAKON CXeMbI?
14. Yro npoucxoaur, Korga OC ofHapyXUBaeT HOBOe YCTPOHCTBO?
15. Yro Taxoe daiinosasa cucrema? 3auem oHa HyKHA?
16. Kaxne sagaun pemaer (aitiosas cucrema?
17. Yro Takoe kaacrep?
18. [Touemy HEBHINOZHO XpaHHATH MeJKHe (aiiael B QaiiioBoil cucTeme
¢ DonBIIMM pasMepoM KJiactepa?
19. Yro ynyumaerca OIpH yBeIWYeHUU pasMepa KJiacrepa?
20. Kakne daitnosele cucreMsl wucnoanadyiores B OC Linux, Windows
u Mac OS?
21. ITouemy (aitnoBaa cucrema FAT32 cunraercs ycrapesmeit?
22. Yro Takoe ONHOYpPOBHEBasA W MHOTOYpPOBHeBas (haiyioBele CHCTEMBI?
23. Yo Taxoe KOpHEBOM KaTajor?
24. B uém pasnnume daitnoseix cucremss OC Linux 1 Windows?
25. 'ne pacnionoskeHsl KaTajoru moabsosareseit 8 OC Linux?
26. Kakye CHMBOJBI HCIOJNB3YIOTCH KAK DA3feUTeNH TNDHU 3allicH ajpeca
¢haitna B OC Linux nm Windows?
27. Yro Takoe cereBaa daiosaa cucrema?

2—49

i
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IlogroroBsTe coobIIeHue:

>

a) «s/KypHanmupoBanue B (pailIoBRIX cHUCTEMax »

6) «OnepanuoHHBIE CHCTEMBI AJIA IePCOHAJBHBIX KOMIIBIOTEPOB»
B) «OnepanoHHEBIe CHCTEMBI 1A MOOGHIBHBIX YCTPOMCTB»

r) «OnepanuoHHBIE CUCTEMBI PEaJILHOTO BpeMeHH »

n) « UNIX-nonobHbIe onepanioHHbIe CHCTEeMBI»

3apaum
1. TTons3oBaTens vasya paboraer B OC Linux. ITepememascs U3 OAHOTO Ka-
Tajzora B Apyroif, OH mocjezoBaTeJbHO MoceTHs Karagoru math, lections,
professor u oxasajcsa B cBoeM jomalrnHeMm KaTajore. Kakoso monHoe mMs
KaTasora, 13 KOTOPOro HadaJl IepeMelleHue M0JIb30BaTeNb?

2. ITonszosaress OC Windows, nepememiasick M3 OJHOIO KarTajora B Jpy-
roit, mMocieZoBATEeNBHO IMOoceTHN Kartadorum Maremaruka, 3ajgaHud, c:\,
Knaccrr, 10-A. KakoBo mosiHOe uMA KaTajora, M3 KOTOPOro Haydaj mnepe-
MellleHHe I0Jb30BaTeNb?

3. OnpepenuTe, Kakue U3 YKa3aHHBIX MMEH (hailloB YIOBJIETBOPAIOT MacCKe:

7hel*lo.c?*

a) hello.c 1) hello.cc
6) hello.cpp e) ahello.cpp
B) hhelolo.cpp sx) ahelolo.c
r) hhelolo.c 3) ahelolo.cp

4. Onpesennre, KaKkue U3 YKa3aHHBIX MMeH (aiiloB yAOBIETBOPAIT MacCKe:

d?cf*.jp*g
a) dscf34.jpeg n) d2cf34.jpeg
6) d1lcfab.jpg e) dcf1234.jpg
B) decf6754.jpeg ) dsscf6754.jpg
r) desfl111.jpeg 3) dscf.jpg
5. OnpepenuTe, Mo Kakoil M3 mMacok Oymer BeiOpaHa cieayiomias Trpynna
(aitnos:
abed.txt, be.tdr, bed.txt, be.tgz
a) *be*.?2t* B) ?bhe?.t*

6) 7bc?.t2? 1) *be¥.t2?




6. Onpepmenure, Mo Kakoil M3 Macok Oyaer BeibpaHa ciefyiomas rpynna
tdhaiinos:

0qqq.txt, qq0q.ppt, 0gq0.txt, aqgb.ppt
a) 70%.22? B) *qq*.?t
6) 2qq*.* r) 2q?2.22?

7. Onpesenure, KaKoil U3 mepeuncaeHHBIX (hailioB momoiigeT mojx BCce Ipex-
JIOKEeHHBIe MacKH:

12abc.xls, xabx.xml, abe.xls, aba.xml
a) *ab*.x?* B) 7ab*.x*
6) ?ab?.x?? r) *ab?.x??
8. B karasiore HaXOAATCS ciaenyomue Haiis:
fort.docx, ford.docx, lord.doc, orsk.dat, port.doc

Oupegenure, 10 KaKOl M3 MacoK OyayT BbIOpaHbl Bee 9TH (hbaiibl, KpoMe

orsk.dat
a) *o?*.d?* B) *or*.doc?
6) 70*?.d* r) ?or?.doc?

3aueM HYKHBI CHCTE€MBbI IIPOrpaMMHpPOBaHuA?

ITpoueccop, BHIMOMHAKIIUIN BCIO 00pabOTKY [MAHHBIX, HOHUMAaeT
TOJIBKO MalllMHHBIE KOMaHJBI (YMCIOBBEIe KOoAbl). Yamie Bcero ux samm-
CBIBAIOT B IECTHAAUATEPUYHOM KOJe, HAIIPUMED, Tak:

B82301052500

YTo6BI MOHATH, YTO AEJIAET 9TOT KO, HYKHO B3ATL TAOJHULY KO-
MaHJl Ipolleccopa M IOCMOTPETh, YTO O3HAYaeT KakJas Iapa IIecT-
HajanaTepuuHbIX nudp (b6air).

IIporpaMMBl [j1 IEPBEIX KOMOLIOTEPOB COCTABJIAIM MMEHHO B Ma-
mMHHELIX Koxax. [IporpaMmupoBadue OBLIO JOCTYIIHO TOJBKO CIeLua-
JHCTaM, OTJIaJIKa IPOrpaMMBbI 3aHUMAJIa OYeHb MHOTO BPEeMEHH.
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YenoBeK IJI0X0 BOCIPHHUMAET KOJ(bl, [I09TOMY B JajIbHeHIIeM JJid
Ka)XJIoil MalIMHHOH KOMaHABLI IpHAyMAaald CHMBOJHYecKHe oOO3Hade-
Hus. Hanpumep, npuBeiéHHAA BBIIIE IIporpaMMa — 9TO [[B€ MallluH-
Hble KOMAaHAB AJa mporeccopos ¢upmbl Intel, mx moxHO 3anmucarthb
TaK:

MOV AX,0123h
ADD AX,25h

3mech AX — 3TO MM#A perucrpa (S4eiku maMATH) Ipoieccopa, Ko-
MaHZa MOV samuchIBAET B PErucTp HOBOe 3HaUeHHWe, a KomaHna ADD
no6aBisieT YMCIO K coiep:xumomy sdeiiku. Byksa «h» mocie umcia
03HAYAeT, YTO OHO 3AIMCAHO B IIECTHAJIATEPUUYHOI cCHCTeMe CUHCJIe-
HHASA.

BenoMHUM, 4TO MIPOILECCOP MOJKET BBINOJHHTH TOJNBKO IIpOrpam-
My, HANMCAHHYI0 B MAaIOMHHBIX Kozax. Iloaromy BO3HMKaeT 3ajada:
[epeBecT! NMPOrpaMMy € TAKOrO A3bIKa B MalluHHBIE KOABL. [lj1s aTOro
UCIIOAB3YIOT NMporpaMMsi-acce6muepsi (auri. assembler — pabounii-
c6OpIINK), a caM A3LIK Ha3bIBAETCA A3BIKOM accembiepa. JTOT A3BIK
MAIIMHHO-OPHEHTHPOBAHHLINA, [IOTOMY 4YTO OH OmpejejseTrcs HabopoMm
KOMAaHJ KOHKDPeTHOTO IIpoleccopa (OpHeHTHPOBaH Ha MalIUuHY).

OueBUHO, YTO IIPOrpaMMUPOBATH HA sA3bIKe acceMmbiiepa TOXKe He
O4YeHb YA0OHO — HYYKHO XOpOIIO 3HATh KOMAaH/BI Ipolleccopa, opra-
HU3AIMI0 MaMATH ¥ T. I. KpoMe TOro, KaK[Ablili Ipoleccop umeeT
CBOI0 CHCTEMY KOMAHJ M CBOHM #3bIK accembiepa. 9TO 3HAYHUT, UTO
IporpaMmbl Ha si3bIKe acceM0Ojepa HenepeHocumb. — IporpamMma, Ha-
nucaHHAS AJIA OJHOTO Ipoleccopa, He Gyzer paboTaTh Ha APYroM.

JlronaM xodercs (B Hjease) pasroBapMBaTh C KOMIBIOTEPOM Ha
eCTeCTBeHHOM s3bIKe, He JyMas O TOM, KaKOil IIpoIeccop B HEM ycTa-
HoBJieH. K coskajieHHIO, IOKa 3TO HeBOo3MokHOo. Celfyac JJisi nporpam-
MHUPOBAHUA Yalle BCEro HCIOJb3YIOT KOMIIDOMHCCHBIH BapHaHT —
A3BIKH NPOrpaMMHPOBAHHA BBICOKOTO0 YPOBHS, WJIH AJropHTMHYEC-
KHe A3BIKH. OTO (hopMaabHBIEe A3BIKH, CO3/aHHBIE CIENUAJBHO LA
paspaborku uporpaMm. KomaHABI CTPOATCA M3 CJIOB €CTECTBEHHOIO
(uare BCero, aHTJIAIICKOr0) A3bIKA, KaX/Jasd KOMaHJa BOCIPUHUMAET-
CcA OJHO3HAYHO B COOTBETCTBHH C YCTAHOBJIEHHBIMH IIDaBUJIAMH.

Ilns mepesofa NPOrpaMMbl, HAIMCAHHOW HA #ABBIKE BBICOKOTO
VDOBH#, B MAIIMHHBIE KOJbI, NPUMEHAIOT CHeIHaJbHble Nporpam-
MBI — TpaHCAATOPSI (aHrII. translator — nepesopuuk). Kpome Tpanc-
JATOPOB B CHCTEMBI IIPOrPAMMHDOBaHUSA BXOAAT U APYyrue Iporpam-
MBI, 0 KOTOPBIX Oy/leT paccKasaHo gajiee.



Cucrembl nporpaMMMpoBaHus

Cucrtemsl NpOrpaMMUPOBaHUSA — 3TO NPOrpaMMHbIe CPeacTea Ans
CO34aHUA U 0TNAAKM HOBbIX MPOrpamM.

S3bIKH MpOorpaMMHpPOBAHHSA

K 2010 roxgy B mupe 65110 paspaborano 6osee 8500 A3bIKOB mpo-
rpamMmupoBaEusa. IlepBoil mporpaMMHCTKOM B MHpe cuuTaerca Ada
Jlaeneiic, xoropasa B 1843 r. mamucana mporpamMmy Ijasd AHalIuTu-
yeckoit mamuubl Yapassa Bat6umsxa. B 1979 r. B CIIIA 6511 paspabo-
TaH A3BIK IPOrpaMMUpOBaHus Axa, Ha3BaHHBIN B eé uecTb. OguH U3
IEePBBLIX AJTOPUTMHUYECKUX A3BIKOB — dPoprpan — cozgan B 1957 r.,
O/IHAKO OH M ceilyac NPUMeHAeTCA JJIA HayIHBIX BBIYUCICHUIH.

Kak BBl y»Ke 3HaeTe, sSHIKM IIPOrPAMMHPOBAHHMA MOMKHO pasje-
JIUTH HA A3BIKM HH3KOTO YPOBHS (MallMHHO-OPDHEHTHUPOBAHHHBIE, A3HI-
KU accem0Oiepa) ¥ A3BIKH BBICOKOIO yPOBHA (JIrOPHTMUYECKHE A3bI-
Ku). ITo obiacTy npuMeHeHNs A3BIKOB IPOrPAMMUPOBAHUS BBIAEJAIOT:

* npodeccuoHaNILHBIE A3BIKK 00IIero HasHadyeHud: Java, C, C++,
C#, Visual Basic, Delphi;

¥ HABBIKM NI OpPOrpaMMHpPOBaHUS UWHTepHer-caiitoB: PHP,
JavaScript, Perl, ASP, Python;

® ABBIKM JJIA peIlIeHUs 3a7ad WCKYCCTBEHHOI'0 WHTEJJIEKTA:
Jlucn, Ilponor;

¥ saAseIKM Aaa ofydyeHusa nporpaMmupoBaHuio: Beicuk, Ilackans,
Jloro, Python.

TpancaarTopsi

OcHoBa J1000# cHCTEMBI IPOrPAMMUPOBAHUA — TPAHCJIATOD.

TpaHcnaTop — 370 NporpaMmMa, KoTopasi NepesoaAUT B MalLMHHbIE
KOAbl TEKCTbI MPOrpPaMm, HanMcaHHbIX Ha A3bIKE BbICOKOTO YPOBHS.

CyniecTBYIOT ABa THIIA TPAHCJIATOPOB: HMHTEPIPETATOPLI M KOMIIK-
JATOPHI.

HHTepnperaTop aHAIM3HDYeT TEKCT IpOrpaMMbl 1o yactaM. Pa-
300paB ouepenHOil (dparMeHT, OH HEMeIJEHHO BBIIIOJHAET ONMCAH-
HEle B HeM JeHCTBUS U mepexoauT K obpabGorTke ciexyouiero (gpar-
MeHTA.




MporpammHoe obecnevyeHne

Hocmouncmea MHTEPIIPETATOPOB:

* IpOrpPaMMBbI IIEPEHOCHMEI (Iporpamma OyaeT paboraTh B Ji060i
cucTeMe, Iie YCTaHOBJIeHA IIPOrpaMMa-HHTEePIIPETATOP);

* ynobHO OTJasKHMBATH IPOrpPaMMY.

EcTes ¥ cylmiecTBeHHBIE HEJOCMaAmKILL:

* IpOrpaMMy HEBO3MOMKHO BBIIOJHHUTH, €CJIY He YCTAHOBIEH HH-
TepIpeTaTop;

¢ IIPOrpaMMBI BBINNOJHAITCA MeajeHHO (B uukiae ud 100 maros
Kaskaas crpouxa 100 pas «pasbupaercsa» MHTEPIIPETATOPOM);

® B TeX YACTAX IPOTrPaMMBbI, KOTODbIE He BBIIIONHAJIHCH BO BpeMsd
OTJIAAKH, MOT'YT OCTABATLCA CHHTAKCHYECKHe OIIUOKH.

BTopoil TAIl TpaHCAATOPOB — KoMuuiaaropsl. OHHU, B OTJIHYHE OT
WHTEPIPeTATOPOB, Cpasy MNepeBOAAT BCIO IIPOrpaMMy B MAaIIWHHBIN
KO/l ¥ CTPOSAT MCHOJHAEMBIN (aiiy, TOTOBBIH K 3aIyCKY.

Hocmourncmea KOMINIATOPOB:

¢ 4yTOOBEI 3aNYCTHTHL IPOrpaMMy, He HY»KHO YyCTaHaBJIHMBATHL TpaHe-
JIATOP;

* IIOCKOJBKY IIPOTpaMMa y’Ke TepeBeleHAa B MaIllWHHBIE KONBI,
OHA BBIIOJHAETCHA 3HAUUTEJIBHO ObICTpee, YeM IPH HCIOJIb30Ba-
HHUM UHTEPOpPEeTaTopa.

HedocmamkKku TOXe eCThb:

* TIpy J11000M U3MEHEHUU HYYKHO K/JaTh OKOHYAHUA KOMIUIAIMN
(ImepeBojia B KOJbl); 9TO HECKOJBKO 3aTPyAHAET OTIAAAKY;

¢ roroBad IporpaMma OyJeT BHIIOJHATHCA TOJIBKO B TOHl omepa-
LMOHHOM CHCTeMe, JJIA KOTopoil oHa ObLia coznanal.

Y106l KAK-TO COBMECTUTH AOCTOMHCTBA MHTEPIPETATOPOB M KOM-
IUJISATOPOB, ObLjIa MpeJioKeHa WAes KOMIMIAIWHK IPOrpaMMbl B He-
KOTODBIl ITPOMEIKYTOUHBIN HMCIOJHAEeMBIN Kox (mcesmoxon, P-kox), a
He cpas3y B KOMaH/bl KOHKPETHOro mpoueccopa. [[yif BBIIIOJHEHUA Ta-
KOT'0 IICEeBJOKOJa HYKHA CIlelHajbHasa cpeja — BHPTyalbHasd Mallu-
Ha, KOTOPYIO B IPHHIUIIE MOKHO paspaboraTh Ajd ja0b0ro mpoiecco-
pa 1 J1060i omeparHoOHHOI CUCTeMBI.

Msorue nporpammsl, paspaboranssie gaa OC Windows, moryt GvITh 3amy-
mens! B Linux ¢ nomompio nporpaMmei-o6onouxn Wine (www.winehq.org).




Ilporpamma cHauana oOpabaTbiBaeTcs KOMIIMIATOPOM, KOTOPBIH
CTPOUT IICEBAOKOJ, a MOTOM BTOT IICEBJOKOJ BBINMOJIHAETCH MHTEpIIpe-
raropom. Takum obpasom,

IpH KOMIIWJISIUK B IICEBAOKOJ IPOBEPHAIOTCS BCE CHHTAKCHYEC-
KHe OIMOKHW, IO3TOMY IIDM BBIIOJHEHUH TAKYIO IIPOBEPKY Je-
JlaTh He HYYKHO; 9TO 3HAYMTEJILHO YCKOpseT paboTy IIporpaMM B
CPaBHEHHH C MHTEpIpeTalue;

ofecreunBaeTcsa MEPEHOCHMOCTb IIPOTPAMM — MOJKHO BBIIIOJI-
HATH OPOrpamMMmy (IICeBAOKOJ) Ha JI000M KOMIIBIOTEpE, TJle eCTh
BHDTYaJbHasA MAaIIWHA.

BaiiT-K0ox — 9TO PasHOBUAHOCTL IICEBAOKO/Aa, B KOTOPOM KOMAaHIA
saguMaer 1 GaiirT, a gajee ciexyloT eé apryMeHTh! (MIH UX ajapeca).
CoBpeMeHHBIE BEPCHH HHTepnperupyemeix sassikoB Perl, PHP,
Python ucnonb3yoT KOMOUJIANUIO B 0aUT-KOMA JJIsl YCKOPEHUSA BBIIOJ-
HEHHSA IIPOrpaMMEL.

I'oroBrle mnporpammbl Ha Java pacnmpocTpaHAKTCA B BHIE
f6aiiT-Koma, MOATOMY [JJIA WX BBIMOJHEHHS HEOOXO0JUMO YCTAHOBUTH
BUPTYaJdbHYy10 Java-mamuny. Ilpu aToMm ana yckopenusa paboTwl yac-
10 ucnonsszyerca JIT-wommmnauua (amarn. JIT — just-in-time —
B BTO caMoe BpeM#), IPH KOTOPOH 0alT-KOJ «HAa JeTy» Ipeodpasyercs
B KOMaHAbl KOHKDPETHOIo npoieccopa. Torga mpu mOBTOPHOM BBIIOJ-
HEHMM KOMaHJbl TPAHCIAALIHA YiKe He Hy»KHA.

AnanornyHsiil noagxon npumensercsa B cpexe .NET, xoropyio pas-
paborana ¢pupma Microsoft. Opsa U3 ocHOBHBIX muei cpeasr .NET —
obbeMHEHNE IpPOrpaMM, HANHMCAHHBIX HA PasHBIX A3bIKax. B uact-
HOCTH, pa3Hble YacTH IIpOrpaMMbl MOI'yT ObITh HanmucaHbl Ha CH#H, J#,
VB.NET, Delphi.NET, Bce oHM B KOHEUHOM CUYETe TPAHCJIUPYIOTCA B
OaliT-kox Ha npoMe)KyTouHoMm aAswsike IL (amrn. Intermediate
Language), KOTOPLI# IIOTOM BBIIIOJIHAETCH BUPTYAJIbLHOM MAaIIWHOII.

CocTaB cHCTEMBI IPOrPaMMUPOBAHUS

B cocraB cucreMsl nporpaMMHpPOBAHKA OOBIYHO BXOMAT:
TPaHCIATOP;

KOMIIOHOBIMMK (pefakTop cBsaseil, cOopumiuk, auri. linker) —
nporpamMma, KOTopas cobupaer pasHble dacTu (MoAyaH) cosja-
BaeMOM mporpaMMbl ¥ (DYHKIMHM M3 CTAHJAPTHBIX OHOIMOTEK B
eluHBIN HcnonHaeMbll daiyi. Ha pucyske 6.16 nmoxasano, Kax
cobupaerca mporpamma Ha ssbsike CH, COCTOAIAA U3 ABYX MO-
ayien (ncxoxueie dainsr qq.c u qql.c).
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ornaxumk (auri. debugger!) — nporpaMma A NOMUCKa OIIH-

00K B APYyruX IIpOrpaMMax, II03BOJIAIOIIAA:

* BBINOJHATHL [POrPAMMY B IIOIIATOBOM peskume (II0 OJHOM
CTPOKe);

*  BBIIOJHATH IPOrPaMMy A0 CTPOKH, I'Jle YCTAHOBJIEH KYPCOP;

* yeTaHABJIMBATH TOUKH ocTaHoBa (aHri. breakpoints);

* IpocMaTpUBAThL M U3MEHATH 3HAUEHUA INepPeMeHHBIX B Ia-
M#ATH;

* npoduaupoBmur (aHria. profiler) — mnporpamMma, IIO3BOJISI-
oIas OIEeHUTh BpeMsa paboThl KaxKJIO0M INPOUeAyphl ¥ QYHKIHHN
(«mpoHIbL» BPEeMEHHU BBINOJHEHUSA IPOTPAMMEI); HCIIOJIbL3YyeTCH
JJIA TOr0, 4TO0bI BHIACHUTH, KAKYI0O MMEHHO IpOLeAypy HYKHO
OINITUMHU3HPOBATE B MEPBYIO OYepelb.

Jlio6aa cucrTeMa IpoOrpaMMHPOBAHHASA BKJIIOUAET GHOJIHMOTEKH CTaH-
AapTHBIX HoanporpamMm. 910 HaGOp rOTOBBIX NpOUEAYP M (QYHKIUIA,
KOTOpbIeé MO’KHO BBHISBIBATH M3 cBoeil nporpammsel. Hanpumep, B 60Jib-
IIMHCTBE A3BIKOB IPOrPAMMUPOBAHUSA €CTh CTaHAAPTHHIe (QYHKIUH
IS BBEIYHMCJIEHUSA cUHyca W KocuHyca. OHM TMOAKIIOYAIOTCA K IIPO-
rpaMme Ha srane cGOPKH, 9TO JlelaeT KOMIOHOBIIUK.

MHOrue IIporpaMMbl UCIIOJABL3YIOT OJHU U Te Ke JOCTATOYHO CIOMK-
HBIe CHCTeMHble (DYHKI MK (Hanmpumep, Omepanuy ¢ OKHaMHu B rpadmu-
yeckoii cpene). Ecayu BKI0OUYATh 9TH (QYHKIAU B KOJA KamJo#i mpo-
rpaMMbl, PasMepbl UCIOJHAEMBIX (PaillIoB HAMHOIO YBEJIHYATCHA, U3-3a
9TOrO KECTKUH AUCK ¥ mamsaTh OyAyT pacxogoBarbcs HeahPEeKTHBHO.

1
CorsiacHO OJHOH W3 BepcHii, ATO HA3BAHME CBA3AHO C YKYYKOM, KOTODBIi

momas MesKAy KOHTaKToB peie Komnbeiorepa Mark IT B 1947 r. JlocnosHo:
debug — «ynaneHue 3Ky4YKOB».




Cucremsi NporpaMmmMmmMpoBaHms

Iloaromy 6uOIMOTEeKM TAKUX (DYHKIUN XpaHATCA Ha JUCKe B BUJE OT-
NenbHBIX (aiiioB — JAMHAMHYECKH IOAKJII0OYaeMbIX Oubamorex,
B cucreMe Linux oHM wHMelT paciumpeHue so (ot auria. shared
objects — paspensiemsle 06bexTs), a B Windows — pacmuperue dll
(or aura. dynamic-link library — nuHaMHWYeCKH NOAKJIIOUaeMasn Oub-
nuorexa). Korga nporpaMmma BeI3biBaeT QYHKIHIO U3 Takoi 6ubimore-
KM, OMOIMOTEeKa 3arpy’kaercs B IIAMATH, U yIpaBjeHHe Ieperaércs
BEI3BAHHON (pyHKIuu. HecKosbKo nporpaMM MOTyT ofpamarbesa K OJi-
HO! ¥ TOM »Ke KOnHuM OMOJIMOTEeKH B IaMATH.

Ha6Gop cTaHAapTHBIX CTPYKTYP HAHHBIX M (QYHKIHI oIepanuoH-
HOM cHCTeMBbl, KOTOPBIe NMPOrPaMMHCTBI MOTYT HMCIOJb30BATH B IIPH-
KJIaZHBIX IporpaMMax, HassiBaeTcs MHTepdelcoM NPHUKIATHOTO IIPO-
rpamvuposanus (aari. API — Application Programming Interface).
B OC Windows npumenserca Windows API, a 8 Unix-nogobusix omne-
panmoHHBIX cucremax — craggapt POSIX (aurxn. Portable Operating
System Interface for Unix — mepeHOCHMBI# uHTep(elic onepanuoH-
HbBIX cucTeM Unix).

Celiuac AnsA paspaboTKH IporpaMM dYallle BCEro MCHOJIB3YIOT HH-
rerpupoBannsie cpeasl (aurn. IDE — Integrated Development Envi-
ronment). B Takyo 000J04Ky OOBLIYHO BXOZHUT TEKCTOBBIM DeIaKTOD
i Habopa TeKCeTa MPOrpaMM, TPAHCIATOP, KOMIOHOBIIUK, OTJIAMYHNK
1 TpoUINPOBIIHK.

MHuorue coBpeMeHHBIe MHTEeIPHUPOBAHHBIE Cpelibl IMO3BOJAIOT CTPO-
UTh UHTep(deiic nporpaMMsl (pacmoJyioXKeHHe DJIEMEeHTOB B OKHe) ¢ IIOo-
Mok Mblmu. OHU HA3BIBAIOTCS cpegaMH GbIcTpoil paspaboTku nmpH-
nomxennit (anzn. RAD — Rapid Application Development) uiau epe-
JaMH BH3yaJbHOro nporpammuposanusa. Ha pucysxe 6.17 nmoxasano
okHo RAD-cpenwt Lazarus piasi nmporpaMMHpPOBAaHUA Ha OOBEKTHOH
Bepcuu sA3bIKa [lackamb.

Cpenu npodeccuoHanbHbix RAD-cpesy HY»KHO B IepBYIO Ooudepelb
HasBaTh Q) Microsoft Visual Studio (msdn.microsoft.com/vstudio).
Eé npodeccuoHanbHas BepcUsi — KOMMepuYecKas, HO Bce Kejalomue
MOTYT GeCIIATHO CKA4YaTh M MCIIOJIB30BATH OrPAHUYEHHYIO BePCHIO
(Express) nnsa yueOHBIX IleJiei.

Bosbmioil monyJsipHOCTHIO IOJIB3YIOTCA TaKiKe cpe,u;mw Dev-C++
(wxdsgn.sourceforge.net) u @Delphi (embarcadero.com). Kpoce-
niaaTgopMeHHas cpeja B Code::Blocks (www.codeblocks.org) pac-
npocrpaHsieTrcsi OecILIaTHO, CYIIecTBYIOT Bepcuu xaiaa Windows,
Mac OS u Linux.
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L abell: TLabel
Malnienul: ThairhMeny
PopupMenul: TPopupheny

ctionLkst1: TActionList
Image1: Timage |
wll ApplicaionPropeniesi: TApDE
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Memol:
Wotebeokl: B
Openbialogl
OpenPicture;

Fanell: TParx
FopupMenul: §i
FReporel: TH
PrintDialog)
PrinterSetu
ProgressBar
RadioButton

P
StatusBacl:
ScringGridl

TrackBarl: TTrackBar;

IMLConfigl: TEMLConfig;

procedure ButtonlClick{Sendec: TObject);
private

{ private declarations )

Pue. 6.17

Bonpocsl u 3agaHuna

1. YTo Takoe MAINWHHBIN Kox?
2. BaueM HYKHBI CHCTeMbl TporpaMMmuposanua? MoxHo au o6xoguThea 6e3
HUX?
3. Uro Takoe a3nik accembiepa? IloueMy OH Has3pIBAeTCA MAIIMHHO-OPHMEH-
THPOBAHHBIM?
4. Yro Takoe A3LIK IPOrPAMMHPOBAHHA BHEICOKOTO YPOBHA?
5. Kax M0KHO pasfenuTh A3bIKHM IIPOrPAMMHDOBAHHUS IO 06JIACTH IpHMeHe-
HuAaA?
6. BaueM Hy:KeH TpaHCAATOD?
7. Kakue nBa THIa TPaHCJAATOPOB BHI 3Haere? B uéM MX HOCTOMHCTBA U He-
mocraTrku? 410400
8. Kakue nmporpaMmsl BXOJAAT B CHCTEMEI IPOrpaMMUPOBaHUA?
9. BayeM HY¥EH KOMOOHOBIIUK?
10. Yro Takoe ornagunk? IlepeurcanTe BOZMOMKHOCTH OTJIAAYHKOB.
11. Yro Taxkoe npohuiaupoBIUK? 3aueM OH Hy:KeH?
12. Yro Takoe MHTerpupoBaHHasA cpeja paspaborku?



UHcTannauma nporpamm

IToaroTorsTe coobIIeHHE G

a) «Knaccudpurkanusa A3LIKOB NPOrpaMMHDPOBAHMA»

6) «Cpeasl ans 6eicTpoit paspaborky nporpamm (RAD)»
B) «Kax Brinosustorcs nporpammser Ha Java?»

r) «I[Inardpopma Microsoft .NET»

n) «CpejicTBa OTJIaIKM IIPOTPAMM »

e) « [JuHAMHYeCKH TOAKII0YaeMble 6ubanoTexku»

§42
MHcTannauua nporpamm

BoJbIIMHCTBO COBPEMEHHBIX IpPOrpaMM TpelyeTcA yCTaHABJIMBATH
(MHCTAIIHPOBATEL, OT AHIJ. install — ycTaHOBUTH). DTO CBA3AHO C
TeM, 4TO:

¢ He0OXOAMMO IPOBEPHUTHL, COOTBETCTBYET JIM KOMIbIOTEp Tpebo-
BaHUAM (K IIPOIECCOpPY, OIEPATHBHON HaMATH, ONEpPAIlHMOH-
HO# cucTeMe U T. [I.), KOTopble 00A3aTe/IbHEI AaA paboTel Ipo-
rpaMMBbI;

s [POTPAMMBI COZEPYKAT MHOKeCTBO (hailnoB, KOTOPHIE IOJIMKHBI
OBITH 3aIIMCAHBI HA AUCK OIpeAeJEHHBIM 00pa3oM;

s ¥ IIOJIB30BATENsI JOJKHA OBITH BOBMOMKHOCTE BhIGOpA HYMHBIX
eMy KOMIIOHEHTOB IIpOrpaMMbl (OCTaJbHBIE HE yCTaHaBJIHBAa-
I0TCA);

» HeoOXOAMMO 3aIMCATh HEKOTOpbIe (Paiiibl B KATAJIOTH Olepaly-
OHHOHM cHcTeMbl (HAIpuMep, IPH YCTAaHOBKe JpaiiBepoB
YCTPOMCTB);

s HeoOXOAMMO HACTPOUTHL PEKMUMbI pabdOThl MIPOrpaMMBI ¢ YIETOM
ocobeHHOCTel KOMIIBLIOTEPAa;

» TpH YCTAHOBKE KOMMEPYECKHUX IPOrpaMM HeoOXOZUMO BBOJUTH
K049 (CepUIHBIH HOMEpP KOIMHK IIPOIPAMMEI).

MHCcTannsiumMsa — 9TO YCTAHOBKa M HACTPOWKa NporpaMmbl 9
Ha KOMMNblOTEPE NMoNb30oBaTens.

ITonb30oBaTe b MONYYAET MPOTPAMMY B BHZe AHCTpuOyTHBa (ycra-
HOBOYHOTO IIaKeTa, OT aHrJ. distribute — pacrpocTpaHaTs). Jlucrpu-




yorpaMmmHoe obecnevyerHne

OyTuB — 9T0 HecKoJbKO (aiimor Ha CD- mnam DVD-pucke mam omauH
¢daits (KoTOpBI YacTo MOXHO 3arpysuth u3 HHTepHera). B Takom
BHJle TIPOrpaMMy HEBO3MOXKHO HCIIOJB30BATH IO IPSAMOMY HasHaue-
HUIo. laHHBIe B JUCTPHOYTHBEe OOBITYHO CXKAThl, PACIIAKOBKA IIPOMCXO0-
IUT BO BpeMs# YCTaHOBKH. UT0OBI ycTaHOBUTH MM yaanauTh I10, monb-
30BaTeJb JAOJIKEeH UMEeTh IIpaBa afMUHNUCTPATOPA KOMIOBIOTEPA.

HWHorpa mporpaMMHoe obeclieueHHEe MOKET HOCTABJIATHCA B BHIE
HCXOAHOro Koja. Yrobsl nmpeoOpas3oBaTh €ro B TOTOBYIO AJIf BBLIIIOJIHE-
HHUS OPOrpaMMy, HYXKHO HCIIOJb30BATh OAHY M3 CHCTEM IIPOrpaMMHUpPO-
BaHHUA.

OO6BIYHO yCTAHOBKA BKJIIOYAET HECKOJIBKO 2TamnoB (HEKOTOPhIE M3
HHX MOT'YT OTCYTCTBOBATE):

OPOCMOTP JIMIEH3MOHHOI'O COTJIallleHHusA (ZOroBOpa O BO3MOMK-
HOCTH MCIIOJIB30BAHUA IPOTPAMMEI);

» BBOJ KJio4a (CepHHHOro HOMepa) IporpaMMBI;
BBIOOD KOMIIOHEHTOB IIPOTPAMMEBI, KOTOPEIE IIOJIB30BATE/b X0UeT

YCTAHOBHUTE;

. ompejieieHHEe KAaTajlora, B KOTOPDOM HYKHO Da3MeCTHThH (hailibl
IIPOrpPaMMBbI;
pacriakoBKa M KomupoBaHuwe (hailjioB Ha IKECTKHHM JUCK KOM-
IBIOTEPA;

HACTPOMKAa NpPOrpaMMbl C IOMOIIbI0 (haljioB KoHGDUIYyparuu
(unm 3anmchk HacTpoek B cucrTeMHbIH peectp B OC Windows);
co3flaHHe APJBIKOB JAJIA 3aIyCKa IPpOorpaMMbI B MEHIO M/MJIU Ha
Pabouem croue.

B omepammonHO#l cucreme Linux mporpaMmbl yalle Bcero pac-
IPOCTPAHAIOTCA B BHAe NareToB ((daiisbl ¢ pacHIMpPeHUAMH IrPm HINA
deb, B 3aBHCHMOCTH OT COOpPKHM) MM B HCXOZHBIX Komax. Ilns ycra-
HOBKH IIAKETOB HCIOJB3YIOTCA YTHIWATHI apt-rpm u apt-get. OHE mo-
3BOJIAIOT IIPOBEPUTH 34BHCHUMOCTH [AKETOB: YyCTAaHABJIMBAETCA He
TOJBKO YKa3aHHBIN IaKeT, HO W JApPyrue NaKeThl, HEOOXOAUMEBIE eMy
Ans paboTel.

HauunsaromuM moab3oBaTeaaM Linux mpolne BCero HMCHOJIb30BaTh
rpaduueckue NporpaMMel AJs paboThl ¢ naKeTaMu (MeHex#epsl naKe-
TOB), Hanpumep Aptitude win @ Synaptic (puc. 6.18). B HUX MOXHO
MBIIIBIO OTMETUTh HAKEThl, KOTOpHIe TpedyeTrca yCTaHOBHTH, OOHOBUTE
HIIN YOAJIUTh.

B OC Windows [Jia yCTAHOBKH IIPOIDAMM MHCIIOJIB3yeTCH CIyba
Windows Installer, xoropas paboTaeT ¢ YCTaHOBOYHBIMH IIaKeTa-




UHCTannauua nporpamm
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cTaBaATE coboil mporpamMmy (daiiy ¢ paciiupeHueM exe), KoTopas co-
NepKUT BCe HeoOXOoAMMBIe AaHHBIE W IPHU 3alyCKe «BeJET» I0JIb30Ba-
TeJIs Yyepes3 Bce ATAlbl YCTAHOBKH.

IIporpaMmmel s onepanuonHoit cucreMbl Mac OS pacnpocrpans-
jorca B BHAe makeros ((aiinos ¢ pacmumpenuem pkg). Hasa pabors:
¢ aumu B OC BkIIOYeHa mporpaMmma a Installer.

CucTeMHBIEe aIMUHUCTPATOPHI, KOTOPHIM IPUXOAHUTCA YCTAHABIIM-
BaTk [I0 Ha GoJbllIOE KOJHUYECTBO KOMIBIOTEPOB, HEPEAKO HCIIONb3Y-
10T aBTOMATHYECKYI0 VYCTAaHOBKY (0e3 ydacThsi dUeJIOBeKa) HIH
VAAJIEHHYIO YCTAHOBKY (4epe3 ceTh).

Veranoska I10 — 310 gomosHuTEIBHOE HEYAOOCTBO AJIA MOJb30Ba~
resaeit. ITosromy 0coGo#f MONYJISAPHOCTHIO IOJbB3YIOTCA IEepPeHOCHMbIe
nporpammsl (auri. portable applications). Ix He HY)XHO yCTaHaBJIH-
BaTh, OHU MOTYT OBITH HPOCTO CKONMPOBAHBI HA KECTKHUHM AUCK KOM-
neppoTepa wuaud 3anymeHsl npamo ¢ CD-, DVD- uam dusmi-aucka.




K sroit rpynne orHOcATes MHOrHe Hebonbiime OecliaTHBIE IIPOrpam-
mbel s OC Windows u Mac OS.

YacTto gesamT coenyajbHLIE IMEPEHOCHUMBIE BEPCHUHM «OOBIYHBIX »
nporpaMMm (KOTOpbIle HEOOXOAMMO YCTaHABJIMBATE); UX MOXKHO HalTH,
HanpuMep, Ha caite portableapps.com. OHE OYeHbL NONE3HBI AJIA TeX,
KTO 4YacTo paboraeT Ha pasHBIX KOMIIBIOTEPAX ¥ XOYeT MCIIOJIb30BATH
OpUBBLIYHBLIN Habop mporpamm. IlosbaoBaTenb MOMKeT 3aIyCTHUTH IIPO-
rpaMMy CO CBOEro (iali-gucKa, IPUYEeM BCe HACTPOMKHM (HampuMmep, 3a-
kaagku B 6paysepe Opera Portable) coxpansiorcs B manke nporpaMmsl.

CyLIecTBYIOT 0O3HAKOMHMTEJIbHBIE BEPCHH ONEDALIMOHHBIX CHCTEM,
KoTopeie sarpyskarorcsa npamo ¢ CD- miam DVD-gucka (aHra. live
disc — «KUBOH AuCK») uiau (usmi-gucka. OHM He MeHAIOT JaHHBIe Ha
JKECTKOM JUCKe, a Bce daiinsl, HeobxXoxuMele AJgd paboTsl, pasmeria-
IOTCA B OIIEPATHUBHON NaMATH KoMIIbioTepa. MHOrHe «’KUBBIE JUCKH»
MO3BOJAT paboraTs ¢ (aiaaMu Ha KECTKOM JHCKe, IIO9TOMY C HUX
IIOMOII[LIO MOYKHO COXPAHUTH JaHHBIE B CJIy4Yae OTKasa yCTAHOBJIEHHOM
HA KOMIBIOTEPE OINepPalUOHHON cucTeMbl. BoabmuHCTBO live-cucrem
crpouTca Ha O6ase Linux; 4acTo ¢ «KXHBOIO JUCKa» MOMXHO Cpasy Ke
BBINMOJHATEL MOJHYIO yeranoBky OC Ha xommnbioTep. «JKHBBIe THUCKHU»
MOMHO HCIOJIB30BATE M IJIA JIedeHHs BHDPYCOB: B 3TOM ciiy4dae KOM-
NLIOTED 3arpy’KaeT «4UCTYI» OMEePAIIMOHHYKI CHCTeMY, IO3TOMY BH-
pyc C JKECTKOro [OHCKA He NONajaeT B NaMATh W He MOXKeT
0JI0OKMpoBaTh paboTy aHTHUBUpYCA.

Bonpocbl u 3apaHua

1. Yro raxoe mHcTanaanua’? Ilodemy oHa HeobXoawMma AJIA MHOTHX COBpe-
MEeHHBIX ImporpaMm?

. YTo MpOMCXOAAT BO BPEMA WHCTANIAIAN?

. Yro rakoe auctpubyrus? B uéM ero orimuMe OT YCTAHOBJEHHOH Ipo-
rpaMmel?

. Yro TaKoe MeHeAKep MaKeToB?

. Kak veramasiuBsaooTes OporpaMMEl B PasHBIX OIIEPallMOHHBIX CHCTeMax?

. Kaxkue MeToAbl HCHOJL3YIOTCA JJs MaccoBOM yeraHOBKH I10?

. Yro Taxoe nmepeHocHuMas mporpamMma?

. Kak MOKHO ITOBHAKOMUTBLCA C ONEPAI[MOHHOM CHCTEMOM, He ycTaHaBJIH-
BafA e€ Ha KECTKUM muck?

o
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IloaroroBpTé CoOOMIeHNE

a) «3aueM HY¥HBLI HHCTAJLIATODPLI? »

6) « Macrannanua 8 Windows u Linux»

B) «PacnpocrpaHeHne nporpaMM B BHJe TaKETOB»
r) « "/ ussle gucku’ (Live-CD)»
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NpasoBan oxpaHa NporpaMm U AaHHbIX

ABTOpCKHe mpaBa

ITo sakoHaM OCOJBIIHMHCTBA CTPAH KOMIbIOTePHBIE HNPOrpaMMbl K
JaHHBIE OXPAHAKTCA ABTOPCKHM NpaBoM. JTO 3HAYWUT, YTO aBTOP
(uwnu mpaBoobGiamaresb, Hanpumep, (PUpMa, B KOTOPoil paboraeT aB-
TOP) MOKET OrpAHMYHMBATEH PACIPOCTPaHEHHE M HCIIOJb30BaHUE IIPO-
rpaMMBEl.

B Komcturyuun Poccmiickoit @epepanuu 3alUcaHo, YTO «HHTEJ-
JIeKTyaJdbHad COOCTBEHHOCTH OXpaHseTcs 3akoHom» (cr. 41 4. 1).
HaTennekTyanbHas cOGCTBEHHOCTh — 9TO IIPaBa HA Pe3yJIbTAThl TBOP-
YeCKOM AeATEeNbHOCTH 4YeJIOBeKa. OTH IpaBa AeTalbHO ONpefiejleHbl B
Tpampanckom rkouexce PD (uacrs IV «IIpaBa Ha pesyabTaThl UHTEJ-
JeKTYaJbHOH AeATeIbHOCTH U CPeICTBA MHAUBULYATU3ATIUN» ).

ABTOpCKHe IpaBa PacHpPOCTPAHAIOTCA Ha:

# IIPOTPaMMEI [IJI KOMIIBIOTEPOB;

# 0assl JaHHBIX (MACCHUBBI JAHHBIX, CHEIMAIHLHO OPraHU30BaHHbIE
IUIS TTIOMCKA U 00paboTKuU ¢ IIOMOIIbI0 KOMIILIOTEPOB).

He oxpanaioTcd aBTOPCKHM IIPABOM:

* AJITOPHUTMBI M SA3BIKH IPOrPAMMHPOBAHU;

* HAeu W INPUHIMIBI, JIeJKallue B OCHOBe IIporpaMm, 0as JaHHBIX,
nHTepheiica;

* odunuadbHbIE JTOKYMEHTHI.

BakHO HOHATH, UTO OXpaHsercsa ¢dopMma, a He cojep:raHue. ITO
3HAYWT, YTO ABTOPCKHE IIpaBa MOJy4YaeT He TOT, KTO NIPHAYMAJ MeTOJ
pelleHus 3ajlaud, a TOT, KTO HAMUCAJ IIPOrpaMMy, KOTOpas peliaeT
3a/1auy HA OCHOBE HPEIJIOMKEeHHOr'0 aJropuTMa.

CorjacHO pPOCCHIICKHM 3aKoHaM 00 aBTOPCKOM IIpaBe, aBTOpP —
3T0 (pusuueckoe JuIO (He opranusanuda). ABTOPCKOe IpaBo:

* BO3HHMKAaeT «B CHJIY CO3JaHUA» IPOAYKTA W He Tpebyer ¢op-
MaJbHOM DerucTpamyuu, XOTd IIPH JKeJaHWU aBTOD MOJXKeT 3ape-
PHCTPUPOBATEL IPOrpaMMy B IOCYAapCTBEHHBIX OpPraHax;

* obosHauaercsa 3HaKOM ©, mocJie KOTOPOI® 3anuehiBaeTca pamu-
JHA aBTOPA M roj MepPBOT0 BBIIYCKA IIPOrpPaMMBbl, HAIPUMEDP:
© Usanos, 2008;

* JnelicTByeT B TeueHme xusHU u 70 JeT mocJie cMepPTH aBTOpPA;

* TepeaaéTcd IO HaCHeNCTBY.
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ABTop IoJy4yaeT JHYHBIE IpPaBa:
IIPABO ABTOPCTBA (IIPABO CUHUTATHCA ABTOPOM);
IpaBo Ha uMMsA (IpaBO BHEIIYCKaTh IIPOTPAMMY IIOJi CBOMM HMe-
HeM, ICEeBJOHUMOM MJIA AHOHHMMHO);
IIPaBO HA HENPHUKOCHOBEHHOCTH IIPOI'PAMMEI ¥ €€ Ha3BAHUA;

¥ HMYIIEeCTBEeHHBIE NMpaBa — OCYIIEeCTBIATL UJIH paspellars:

BBIIIYCK IIPOIPAMMEI B CBET;
KonupoBaHue B J000i1 (hopme;

* pacmpocTpaHeHHe;
usMeHeHHe (B TOM 4YmCJe IIePeBOJ Ha JPYroil A3BIK).

CepbésHble HApPYILIEHUs ABTOPCKUX IIPAB MOIYT IIOHACTH HOJ Jeii-
cTBHe YroyioBHOro xojgexca P® (cr. 146 «HapymeHne aBTOPCKMX H
CMeKHBIX IIpaB»). YToJIOBHASA OTBETCTBEHHOCTh HACTYIIAeT IPHU KPYI-
HOM yiiepOe (Gomee 50 000 py6.). IlpucBoeHme aBTOpCTBa (ILJIaruar)
HaKa3bIBaeTCA JHIIeHHeM CBOOOABI Ha CPoK 10 6 mecsaneB. B caydaax
He3aKOHHOI'0 MCIOJb30BAHMSA, a TaK)Xe NpuobpeTeHUss M XPaHEHUHA
00'bEeKTOB aBTOPCKOTO mpaBa (HaIpuMep, AUCKOB ¢ HEJIUIeH3HMOHHBIMH
IpOrpaMMaMM) B IeJigX cObITa CPOK JUIIeHHA cBODOIBI MOMKeT NOCTH-
rathb 5 Jjer (upu 0cobo KpymHOM yirepbe).

Tuns! JTHIEH3HH HA Hcnmoab3oBaaue 110

IIpaBo Ha MCHOJIL30BaHNE MPOTPaAMMBI aéT NOKYMEHT (ZOrosop),
KOTOPBIN HA3bIBAIOT JMUEeH3uel (yar. litentia) Miau JINIEH3HWOHHBIM
corJialeHHeM. JTO coTJIallleHue MeyKAy IpaBoobiazaTesieM M II0JIb30-
BaTeJieM, TJie YETKO oIlpejiesieHbl npasa u obGszaHHOCTH cropoH. Kak
NpaBUJIO, B COOTBETCTBUM C JIMIIeH3Meil IoJib3oBaresb 0e3 JOIOJHU-
TeJHHOTO paspellleHus aBTopa MOYKeT:

YCTAaHOBHUTEL IPOrpaMMy Ha OAMH KOMOBIOTED (MIH TakK, Kak
VKAas3aHo B JIOTOBODeE);

BHOCHTH W3MeHeHHus, Heobxoaumele i paboTbl IporpaMMbl Ha
KOMIILIOTEpEe II0Jb30BATEe/IA; UCIPABIATE ABHBLIE OIIHOKH;

* H3rOTOBMTH KOIMIO, 4TOOBI MOKHO OBLIO BOCCTAHOBUTHL IIPO-

rpaMMmy B caydae cbos;

+ TepeAaTh NPOrpaMMy APYroMYy JIMILy BMeCTe C JMIleH3Huel.

IlporpaMMebl, KOTOpBIe NOJY4Ye€HBl M HCHOJB3YIOTCA B COOTBET-
CTBUM C 3aKOHOM, HA3bIBAIOT JHIEH3WOHHBIMH. Ecim Xe mpu cosja-
HUM KONUHU OblIY HAPYIIEHLI aBTOPCKHUE IIpaBa, €€ HasbIBalOT KOHTDA-
GaKTHOM WM NUPATCKOMH.

ITo Tumy JuueH3uit MoxkHO pasgenuts 10 Ha 4 Tuna:

KOoMMepYecKoe;
yesoBHO-6eciaTHoe (aHri. shareware);
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» GecmatHoe (aHri. freeware);
» cBobopHoe ITO (auri. open source — IIO ¢ OTKPBITEIM KOAOM).

3uauurenbHasa 4yacTk II0 sABIsdeTcA KOMMEpPYeCKOM, IIOCKOJIBKY
CO3IaéTCA C TEeNbI0 MOJYYEHUSA NPUOBLIN IIYTEM NPOAAXKW IKI3EMILIA-
poB. 3a KakAyoo xKomuioo kommepueckoro IIO HyxHO miatuTh (IOKY-
naTh JUIEH3HWI0); MCXONHBINA KOJ, KaK IIPaBUJIO, HE PACIpOCTpaHAeT-
csi. O6bpruHO (QUPMBI IPEAYCMATPUBAIOT CKUAKY IIPU 3aKyNKe 0OJBIIO0-
o KOJIMYeCcTBA JHUIEH3UN (JIUIeH3UU Ha OPraHU3amuio) ¥ CKUAKH IJIA
o6pasoBaTeNbHBIX YYPEXKIAeHUI. 3aperucTPUPOBAHHEBIE IIOJIb30BATENN
IIporpaMM MMEIOT IIPaBO Ha OecriaTHYIO TeXHHUYECKYIO IOAAEPIKKY —
KOHCYJIbTAIlUU OO TeJie(poHY HIAHM 3JJIEeKTPOHHOM mouTe. THOMUYHBIN
npumep komMmepueckoro IO — onepanmonsasa cucrema Windows.

Yacro paspaboTuyuKu JAl0T BO3MOXKHOCTH OecIiaTHO ckadyaTsk mpoo-
vy (anri. trial) Bepcuio nporpaMmMbl u3 MHTepHeTa M monpoboBaTh,
Kak oHa paboraer (amra. try before you buy — moupolyii, mpexxue
yeM KynuTh). Taxue mporpaMmbl Ha3bIBAIT YCJIOBHO-GECIIATHBIMHU
(arry. shareware). IIpob6Hble Bepcuu BCerga UMEIOT KaKHe-TO OI'PAHMU-
YeHHUs, HAIlpUMep:

# OrpaHMYeHHBIH cpok pabors! (06bruno 30 gHEIl);

¢ OrPaHMYEHHOE KOJUYECTBO 3aIIyCKOB;

» orpaHudYeHue GyHKOUNA (HAIpUMED, HEBOZMOYKHO COXPAHUTH pe-
3YJIBTATHI HA THUCKE);

* BCTPOEHHBIH PEKJIAMHBIN OJI0K;

# BCILIBIBAIOI[HME COOOIEHUsI C NPHUSLIBOM 3aIlJIATUTH aBTOPY
JIEHbI'A 3a IIPOTPaMMY.

OGBIYHO B JIMIEH3MOHHOM COTJIAIIEHWH YKa3bIBAeTCH, YTO MPO6-
Hafd BepcHs He MOXKeT OBITh HCIIOJIB30BaHA AJA KOMMEpPUEeCKHX Ieseil
1 npodeccHoHaJbHOM paboThl.

K ycnoeHo-GecniaTHBIM MOMKHO OTHECTHM MHOTHE IIONyJIspHBIe
IIPOTPaMMBbl, ¥ KOTOPBIX ecTh mpobHble Bepcuu. Hampumep, Ha HOYT-
OyKM dacTO yCTaHaBJIHMBaeTcCs NpoOHas Bepcusi mnaxera Microsoft
Office, xoTopyio MoXHO GecILuiaTHO MCHOAB30BaTH 60 mueit. B MHTep-
HeTe MOMKHO CKadaTh Npo0HBIe BepCHU BeKTOpHOro pepaktopa Corel
Draw, mourosoit nporpammsl TheBat, Bcex nporpamm ¢dupmsr Adobe.

Hnsi pemrenus OOJBIIMHCTBA 3a7a4 MOXKHO HANTH OecliaTHBIE
nporpamMmsl (aHria. freeware). 9To 3HAYUAT, YTO JIMIEH3UOHHOE COTJa-
meHue He TpebyeT HUKAKHX BBIILJIAT aBTOPY. BecmiaTHbie TporpaMMBbl
MOKHO cB0OOOAHO ckayaTh u3 VIHTepHeTa M WMCIOJb30BATH, OXHAKO
yaie BCero KOMMep4YecKoe HCIOJIb30BAHNE U U3MEHEHHEe 3allperiaioT-
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cdA, UCXOJHBIE KOJABLI He pacupocrpaHsaiores. UHorpa ¢pupmsl Hecrar-
HO PpACIPOCTPaHSAIT OrPaHMYEHHBIE BEPCHHU KOMMEPUYECKHX IIPO-
rpamMm. K OGecmiaTHBIM nporpaMmaM orHocsaTcs Opaysepsr Opera,
Chrome wu Safari, nporpamma paaa 3zamucu CD u DVD-puckos
CDBurner XP, MHOXeCTBO HEDOJBIIUX YTUIHT.

HauGosbimue BO3MOXKHOCTH TIpenocTtaBiser cBoboxnoe IIO (amri.
open source — OTKPBITBII MCXOAHBIM KOZA). ABTODBI CBOGOJHBIX IIPO-
rpaMM IIepefaroT IIOJB30BATEI0 He TOJBKO UCIOTHAEMYIO IIPpOrpaMMy,
HO # €€ MCXOHBIA KO, ¥ IPEeAOCTABIIAIOT NPaBo:

¢ HCIIOJIB30BATH IIPOIPAMMY B JIIOOBIX IIEJIAX;

¢ M3YYaTh MCXOAHBLIA KOJ ¥ MBMEHATH €ro JJIfA CBOUX IleJeil;

¢ cBODOAHO pacIpoOCTPAHATH IPOrPaMMY;

¢ YAyYIIaTh OPOrPaMMy M PacIpOCTPAHATHL U3MEHEHHBbIe BEPCHUH

HA TeX JKe YCIOBHAX.
IIporpamMmmuoOe ofecrnieyeHue, KOTOPOe He YAOBIETBOPAET 3THM KpHTe-
pUAM, HAa3bIBaeTCsd COOCTBEHHMUYECKHMM WJIM NPOIpPHEeTapHBIM (aHTJI.
proprietary — 4acTHOe).

B nepsoie roasl Ha cBoboguoe IO HuKakue AJOKYMeHTHI He odop-
MJIAJNHCH, HO BO3HMKJA HEOOXOAMMOCTH 3alllHMINaTh IIpaBa aBTOPOB
jopuaudecku. [loaromy ceituac cBobGognoe IIO uwame Bcero pacmpo-
crpansierca nop auuensmeit GPL (amru. General Public Licence —
«TeHepaJbHAA OOIecTBeHHAA JIMIEH3Ws»). B Hell Iepeunc/ieHbl MpPH-
BeJléHHBIE BBIIIE IIpaBa W YCTAHOBJIEHO OJHO OrpaHMYEHHe: paspelna-
eTcs pacIpoCTPaHATH UBMEHEHHYIO BEPCHUIO TOJIBKO Kak cBoboxnoe 10
(3anperniaercs AejiaTh ero HeCBOOOJHBIM).

K cBobGopHOMY mporpaMMHOMY OOecIledeHUI0 OTHOCHTCS OIepaly-
oHHa#a cucreMa Linux, 6paysep Mozilla Firefox, mouroBas nmporpamma
Mozilla Thunderbird, rpadnueckue pemaxropsl Gimp u Inkscape, ap-
XHUBATOD ﬂszi(www.?-zip.org), cpena ansa ObicTpoit paspaGoTKH Ipo-
rpamm Code::Blocks m MHOrMe Apyrue IporpamMmal.

Kak HE cTpaHHO, cBoboxHOoe I10 MoskeT npuHOCHTH NpubbLIb. Ha-
IpHMEp, HeKOTOpble (GUPMBI OKA3HIBAIOT IJIATHYI0 TEXHUYECKYIO MOA-
Iep;KKy [0 PasBépTHIBAHMIO M HACTPOiiKe cucreMsl Linux. Bropoi Ba-
pHMAHT — IpPEeAOoCTaBJIeHNEe KOMMEPYeCKOH JIMIIeH3MM B TOM CIy4ae,
ecaM OTKPBITHBIM MCXOMHBIM KOJ HCIOJb3yeTcsad B KOMMEPYECKHX IIPO-
rpaMMax.
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Bonpockl 1 3apaHusa

1. Yto oGo3HauaeT TEPMHH «aBTOPCKHE IIpaBa»?
2, Yro TaKkoe MHTEJIeKTYaJIbHAaA COOCTBeHHOCTE?
3. Kakwme saxonsl Poccmiickoil ®eepaniuu peryJupyIOT BOIPOCHI, CBSA3aH-
HbI€ ¢ ABTOPCKUMM IpasBamMu?
4. Ha xakue TBOpYECKHEe Pe3yJIBTATHl PACIPOCTPAHAIOTCA aBTOPCKHUe IpaBa?
5. YUro He oxpaHAeTCcA ABTOPCKUM npaBom?
6. Yro o3HaYaeT HOJOKEHHe «oOXpaHaeTcd GopMa, a He cofiepKaHue» ?
7. HyKHO X PeruCTPUPOBATEL ABTOPCKOE IIPaBo?
8. KTo mosxeT ObITH mpaBoobaafaTe eM COIJIACHO POCCHICKHUM 3aKOoHaM?
9. Kak o6o3HavyaeTcs aBTOPCKOE NMPaBO B HOKyMeHTe?
10. Kax geiicTByeT aBTOPCKOE IIPABO IOCJIe CMepPTH aBTopa?
11. Kaxue JuuYHBIe ¥ HMYIECTBEHHEBIE IPABA HMeeT aBTop?
12. Kakue HakasaHHWA NPeAyCMOTPEHEI 3a HapyIIeHHe aBTOPCKHMX mpas?
13. IIporpammuct paspaboran mporpammy SuperPuper B 2010 r. Kax on
JOJI3KeH IPaBHIBHO 0003HAYHUTE B TEKCTE IPOrpaMMEI CBOE aBTOPCKOe IIPaBo?
14. Yro Taxkoe JHUIEH3HOHHOE corjameHue?
15. YTo 0OBIYHO MOJKET [eJlaTh INOJbB30BATENb MPOrPAMMEI, HE CIIPAIIHBAA
JOMOJIHATEJILHOI'O PaspelneHns apropa?
16. Yro Takoe NHUIeH3MOHHAA IMporpaMma?
17. YTo Takoe KoHTpadakTHaA mporpaMmma?
18. Kakue Tunsl aunessuit Ha I10 ceiiuac cymectsyior?
19. Yro Takoe ycioBHO-OecmaTHas nporpamMMma? Kaxkme orpaHMYeHHA OHA
MOKeT HMeThb?
20. Kaxue nmporpaMmsl oTHOCATCA K GecrraTHeiM (freeware)?
21. Yro raxoe cBoboguoe I10? Ilouemy OHO pacIpoCTpaHAETCH IO JULEHINUT
22. Kaxkue cBoGOBI IIpeoCTABIAAET NOJIb30BaTe M0 Hunensus GPL?
23. Kaxue orpaHUdYeHHA mpegycMaTpuBaer aunensus GPL?
24. Yo Taroe cobcrBeHHHYecKoe (nponpuerapHoe) II0? Yem oHO OTIHYaeT-
¢Sl OT KOMMep4YecKoro?
25. Kax MoyKHO czenaTs paspaboTky csoGogaoro II0 KoMMepYecKH BHEITOJHBIM?
26. Kaxue tunsr I10 MosxHO 3aKOHHO 3arpy:xars us Uarepuera?
27. MosxHO 71, He cIpalluBas aBTopa (IpaBoobiagaTesis):
a) CKOTMPOBATH KAPTHHKY ¢ BeG-CTPAHUIILI HA CBOM KOMIIBIOTED;
0) mocaaTh CKONMMPOBAHHYIO KADTHHKY APYIY;
B) pasMeCTHThL Ha CBOEM caiiTe OTCKAHMPOBAHHYIO KHHTY;
T') IPMBECTH HAa caiiTe UTATY M3 KHATH ¢ YKa3aHWeM HCTOYHHMKA;
1) pasMecTHTEL Ha CBOeM caiiTe KapTHHKY C Apyroro caira?
28. MoxH0 11 pasmemiats B MHETepHeTe, He cupaninBas ABTOPOB:
a) nponseegenus A. C. Ilymkuna;
6) BBYKO3aIINCH NONYJIAPHBLIX MCIOJHUTEIeH;
B) IOKYMeHTEI, TpuHATHIe ['ocygapecTBeHHON AyMOit;
r) onmMcaHue AJTOPUTMA PEelIeHUsA KBaJAPATHOTO YDABHEHWA;
n) 6a3y HaHHBIX MOOHJIBHBIX TenedOoHOB?




NporpammHoe obecneveHue

A IloaroroBhTe COOOLIEHHE

a) «Jlunensusa GPL»

6) «Ceoboguoe I10: 3a u nmpoTuB»

B) « ABTOpCKOe mpaBo B Poccuu n 3a pybexom»
r) «Kak sapeructpupoBaThs nporpamMmy?»

n) «Kax mokasaTs aBTOpPCKOe IpaBo?»

MNpakTuyeckue paboTebl K rnase 6

Pabora Ne 14 «HMcmoab3oBaHKHe BO3MOYKHOCTEH TEKCTOBBIX
IIPOILECCOPOB»

Pabora Ne 15 «Mcnonb3oBaHue BO3ZMOKHOCTEH TEKCTOBBIX
IIPOIECCOPOB»

Pa6ora Ne 16 «Odopmienue pedepaTos»

Pabora Ne 17 «Odopmiaerre MaTeMaTHYECKUX TEKCTOB»

Padora Ne 18 «3HAKOMCTBO C HACTOJLHON M3JATEILCKON CHCTEeMOM
Scribus»

Padora Ne 19 «3BuarkoMcTBO ¢ ayauopegaxropom Audacity»

Pab6ora Ne 20 «3HaAKOMCTBO C BHeOpeJaKTOPOM »

Pabora Ne 21 «CxaHupoBaHHe M PACIIO3HABaHUE TEKCTa»

PabGora Ne 22 «HWHCTANIANMA IPOrpaMM »

|| 90P K rnase 6 na caitre ®UNOP (http//fcior.edu.ru)
+ Knaccupuranus 10
* BexkTOpHBINH peJaKTOp

+ TlakeTsl NPUKJAZHBIX IporpaMM. XapaKTepHUCTHKa KJIacCOB ma-
KeTOB IIPHUKJIAJHBIX IIPOrPaMM

+ OcHOBHBIE (DYHKIIMM M COCTAB OIEPAalHOHHOI CHCTeMbI
« OcHOBHBIE 3JIeMEeHTHI HHTepdeiica 1 yIpaBIeHus

Knaccuburanusa A3LIKOB HporpaMmuposanusa. KoMOHIATOPEHI
¥ MHTEPIIPETATOPHI

* PasBuTHE A3BIKOB IIPOIPAMMHPOBAHUSA
VYeraHoBKA Ha JUCK TPUKJIAJHBIX IIPOrPaMM

+ VeraHoBKa HA AMCK NPUKIanHbIX nporpamm. O6enykuBanue
JHUCKOB
BakoHozarenbcTBo PP «006 unH(popManum, MHOOPMAIHOHHBIX
TEeXHOJIOTUAX ¥ O 3a1uTe HHPOPpMAaIuH»




MNpasoean oxpaHa NPOrpamMm m AaHHbIX

Camoe BaxHoe B rnaee 6

» IIporpammuoe obecreuenne HeOOXOAUMO [y paboThl COBPEMEH-
HOT'O KOMIIBIOTEPA.

» ITonp3oBaTenu pemialoT CBOM 3aJa4M C IIOMOIIBIO IPHKJAAHBIX
mporpaMm.

» IIporpaMMmuCTBl HMIIYT NPOrPAMMBLI C IIOMOIIBIO CHCTEM IIPO-
TpaMMHDPOBaHHA.

+ OmepanmoHHaA cucTeMa — 3TO KOMILJIEKC IIPOrpaMM, KOTOPBIit
ofecrieynBaeT B3aMMOJeiiCcTBHE IIOJIb30BATENs M IPHKJAJHBIX
IIPOTrpaMM C annapaTHBIMH CPEeACTBAMU KOMIIBIOTEDA.

» IlpaiiBep — BaTO mporpamma, KoTopas ofecmeuuBaer pabory
BHEIIHEero yCTpoMCcTBA MM KOHTPOJLIEepa.

+ Ilo Tunmy JMIOeHSMH pasaIudYaloT KOMMepYecKoe, YCJIOBHO-Oec-
mIaTHoe, 6ecriaTHOe U cBOGOHOE IpOorpaMMHOe obecrieueHue.




frhaea 7
KoMnblOTepHbIe CeTHn

§ 44
OCHOBHBIE NOHATUA

Y10 TaKoe KOMNBIOTEPHAA CeTh?

KoMnsioTepras cerh — 9TO IPYNNa KOMIbIOTEDOB, COeJAMHEHHBIX
JAHAAMHA CBA3H.

Jns mepejayd AAHHBIX MEXKAY KOMIBIOTEPAMH MOTYT HCIOJIb30-
BaThCA:

TeJaedoHHAA JINHUA,
cnenuajgbHBIE dIeKTpUYecKue Kabenu;

ONTOBOJIOKHO (HUTh U3 CTEKJIa WJIY IJIACTHKA, IO KOTOPOM HAET
cBeT);

paguoBOJIHEI (B OECIIPOBOAHBIX CETHAX).

O6beguEAA KOMOBIOTEPHI B CETh, MBI IIOJy4YaeM CIeAyloniue npe-
umyuwiecmaeda:

OBICTPEIIT OOMEH JaHHBIMM MEXKAY KOMIbIOTepaMu 0e3 HMCHOJIb-
3oBaHHA cMeHHBIX Hocutesneir (CD- m DVD-aguckos, duami-guc-
KOB);

COBMECTHOE HCIIOJIL30BaHHE PECcypCcoB:

— 00ImUX JaHHBIX, KOTOPhIe MOI'YT OBITH pa3MelleHbl Ha OJAHOM
KOMIILIOTEpe;

— mporpamMM, KOTODbEIe MOTYT 3allyCKaThCA C APYroro KOMIbIO-
Tepa;

— BHENIHUX YyCTPOHCTB (HampuMep, Bce KOMIBIOTEDHI B CeTH
MOI'YT MCHOJIb30BATh ONUH IIPHHTEP);

BJEeKTPOHHYIO IIOYTY M JAPYyrue CIOCOOBI CeTeBOoro OOIIeHusA
(uaTel, GOPYMBI H T. II.).

B To e BpeMsA CYIIECTBYIOT U Hedocmamru:

L ]

HeoOXOAMMBI IeHeKHbIe 3aTPaThl Ha ceTeBoe obopymoBaHue (Ka-
6esu, BCIIOMOTaTeJ bHBIE YCTPOMCTBA) U IIPOrpaMMHOe obecreue-
HHe (HampuMep, OINepanuoHHYI0 CUCTEMY CIeNHUAaJbLHOIO THUIIA);




OcHOBHbIE NOHATUR

cHM)KaeTcss 6e30IIacCHOCTL AAHHBIX, MOITOMY KOMIIBIOTEDHI, Ha
KOTOPBIX BEeJYTCA CEKpeTHBIe paspaboTKu, He JOJI2KHBI OBITh
TIOJKJIIOYEHEI K CeTH;

AJA HACTPOMKM ceTH U obecredeHUs e€ paboThl HEOOXOAMUM BbI-
COKOKBAJMM(PUIIMPOBAHHBIN CIEIUATUCT — CHCTEMHBIH ajaMu-
HHUCTPATOP.

CucremMHBII aIMUHACTPATOP OOBIYHO pPelllaeT CleAyIolIue 3alaumn:
yCcTaHaBJIMBaeT U HACTpPamBaeT INporpaMMHOe obecrieueHue;

ycTaHaBJMBaeT IIpaBa [JOCTyIa [OJL30BaTejelli K pecypcam
ceTH;

ofecneunBaeT 3arquTy MHGOPMAIUY;

IIpeJoTBpalaeT IOTEePI0 NaHHBIX B ciaydae c00s 3JIeKTPOIUTAa-
HHS;

HnepuoguYecKH JiejlaeT pe3epBHBIE KOONUM maHHBIX Ha DVD-auc-
KaX, ChbéMHBIX JXKECTKHX AUCKAX;

yCTpaHsAeT HeUMCIPABHOCTH B CETH.

Kaxue OpiBaror cetu?

ITo «paguycy oxBaTa» OOBIYHO BBIJEJIAIOT CIAEXYIONIAE TUIILI KOM-
NBIOTEPHBIX CeTeil:
nepconanbubie cetd (aHria. PAN — Personal Area Network),
00'beIMHAIOIIME YCTPOICTBA OJHOIO YejIoBeKa (CoToBbIe Temedo-
HBI, KapMaHHble KOMIIBIOTEPHI, CMapT(OHEl, HOYTOYK ¥ T. II.) B
paguyce He OGosiee 30 M; camMblii U3BECTHBINA CTAHJAPT TAKUX Ce-
Teit — Bluetooth;

JoxanabHbie ceTd (aHriu. LAN — Local Area Network), o6wenn-
HsOIIYe, KaK IpaBUJIO, KOMILIOTEDPhl B Ipefenaax OJHOT0 MJIHN
HECKOJBKHX COCEeIHUX 3AaHUI;

KoprnopaTusHbie ceTtu (aura. Corporate network) — ceTu KoM-
NBIOTEPOB OJHOM oOpraHusanuu (BO3MOMKHO, HaXOAAIIHUECS B
pasHBIX paliOHaX ropojia WM Ja’Ke B PasHBIX ropojax);
ropoackue ceru (auri. MAN — Metropolitan Area Network),
00'beIMHAONINE KOMIBIOTEPH! B IIpeiesax ropoja;

raobaneusie cetu (ari. WAN — Wide Area Network), 065-
€IUHAIONINEe KOMIBIOTEPhl B PA3HBIX CTPaHAX; TUNMYHBIN IIpuU-
Mep riobanbHOI ceTu — HHETepHeT.




CepBepsbl H KIMEHTHI

B nm1060#i ceTH OJHM KOMIBIOTEPhI HCIOJb3YIOT Pecypchbl APYTIUX.
Ilns onucaHUsA POJM KOMIBIOTEPOB B OOMeHe NAHHBIMHM BBOAAT JBa
TEpMHHA: CePBEP U KJIUEHT.

CepBep — 370 KOMMbLIOTEP, NPEAOCTABAAOLLNIA CBOU PECypChbl
(dbaitnbl, NnporpamMmsl, BHELHWE YCTPOWCTBa U T. A4.) B obiee
WUCNONb30BaHue.

KnueHT — 370 KOMMbIOTEP, UCMONB3YIOLNIA pecypchbl cepsepa.

O6GBIYHO cepBepbl — 3TO CHEHHATHHO BhIJJeHHbIE MOIIHBIE KOM-
NBIOTEPBI, KOTOPbIe HMCIOJIB3YIOTCA TOJBKO A 00paboTKM 3ampocoB
GONBIIOr0 YMCIA KIMeHTCKUX KOMIbIOTEepOB (paboumx craHuuii) u,
KAK IIPABUJIO, BKJIOUEHBI MOCTOAHHO. Yaiie BCero OHH HaXOJATCA B
OT[eNbHBIX NOMeIleHHuAX, Ky/ia IMOJIb30BaTe/Ii He UMEeIOT JOCTYyIa; 3TO
[IOBBIIIAET 3AIUINEHHOCTh JaHHBIX.

B KpYOHBIX JOKAJbHBIX CETSAX HMCIOJIb3YIOT HECKOJIbKO CepBEpPOB,
KasK/JbIi M3 KOTOPBIX pPelIaeT CBOIO 3ajady:

gaiinosvlii cepéep XPaHUT JaHHBIe U OOecrneuywBaeT AOCTYH K
HUM;

cepéep newamu obecrieduBaeT AOCTYI K 001ieMy NPHHTEDY;
noYmoewLil cepéep yupasiAeT dJIeKTPOHHON IIOYTOM;

cepeepbl npunoxcenuii (Hanpumep, cepsepbl 6a3 AaHHBIX) BbI-
MOJNHAIT 00paboTKy MHGOPMAIAX 10 3aIpocaM KJIHeHTa.

CepBep mojiyuaeT 3ampoCchbl OT KJIHEHTOB, CTABUT MX B odYepelb H
rocJie BBITIOJTHEHUS MOCHLIAET KaKJOMY KJIHEeHTY OTBET C pe3yjbTara-
MU BBINOJHEHHs 3ampoca. 3ajada KJMeHTa — IOcJaThk cepBepy 3a-
npoc B OIpefeséHHOM dopMaTe U IIOCJe IOJYyYeHHsA OTBeTa BBIBECTH
OTBET HA MOHMTOD IoJib3oBaTensi. TakadA TeXHOJOTHA HAa3BIBAETCHA
«KJHeHT — cepBep». Eé HCHoOJb3YIOT, HAIpUMep, Bce BeG-CalThl B
HHuTepHeTe: mporpamma-6paysep (KJIMeHT) MOCBLIAeT 3ampoc BeG-cep-
Bepy ¥ BHIBOAUT ero oTBeT (BeG-cTpaHUNY) HA 9KPaH.

YacTo NOHATUA «CEePBEP» M «KJIUEHT» OTHOCATCA He K KOMIIBIOTE-
paM, a K mporpammam. Hanpumep, Ha OJHOM M TOM e KOMIIbIOTEpe
MoskeT paboraTh BeG-cepBep (mporpaMma, KoTopas OTIpPaBJsier BeO-
CTPaHMIBI IO 3aIIPOCY IOJIb30BaTesei) u HNOYTOBBIA KJIMEHT (Iporpam-
Ma, KoTopas obpamaercs K IOYTOBOMY cepBepy Ha APYIOM KOMIILIOTE-
pe A/ OTHPABKM M MOJYYEHUs COOOIeHni 2JIeKTPOHHOM MOYTHI).
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O0MeH JaHHBIMH

Hina Toro 4ToOBI JIIOAM MOIJIM IIOJHOIEHHO 00IaThcsd, HYKHO,
94T00BI OHYM TOBODHJIM Ha OJAHOM fA3bIKe. OTa aHAJIOTHA AEeHCTBYeT M
VI KOMIIBIOTEDHBIX CHCTEM, IJie BMECTO CJIOBA «fA3BIK» HCIONb3YeTCHA
TEPMHH «IIPOTOKOJI».

"a

Mpotokon — 3710 HAabop Npasun 1 CornalleHnii, onpeaensLLX i
¢

nopsinok obmeHa AaHHbIMU B CETU.

MoxHO 00B€IUHUTE B OAHY CE€Th YCTPOMCTBA, KOTOPHLIE MCIIOIbL3Y-
10T pasHble IIPOTOKOJBI oOMeHa MAaHHBIMH. [[na atoro Tpebyercs
YCTPOHCTBO- «IIePEBOAUYMUK», KOTOpPOe HA3BIBAIOT ILII30M. 3azaua
L1038 — «IIepeBecTH» IIPUHATHIE JaHHBIe B (DOpMAT APYroro InpoTo-
Kona. 1103861 4aCcTO HUCHONBIYIOTCHA [JIA CBAZH MEMAY IPOMBIIILIECH-
HBIMHM CeTAMH (M3MEepHUTe/JbHOH anmapaTrypod, JaT4YMKaMH) U CeTAMM
IepCcoOHAJbHBIX KOMIIBIOTEPOB.

B coBpeMeHHEBIX ceTAX IepechlIaeMble JaHHbIE AEIATCA HA NaKe-
ThI. Jlesio B TOM, YTO dUalle BCEero OJHA JUHHUS CBA3H HCIOJIb3YeTCH
Ansa obMeHa JaHHBIMHA MeXKJAY HECKOJbKHMH yanamu. Ecam mepena-
BaTh Gosbinue Gaiybl EJIUKOM, TO IMOJYYUTCH, YTO ceTh DyaeT 3abio-
KHMpOBaHa, II0Ka He 3aKOHYHUTCA nepejada ¢aiia. Kpome toro, B aTom
ciydae npu c6oe Bech (aityi HY»KHO NepefaBaTh 3aHOBO, 3TO YBEJIUUYH-
BaeT HArpy3Ky Ha CeTh.

Ecnu nepenaBaTh OT/e/IbHbIE TAKETHI, BPEMs O0KUJAHUA COKpaIa-
eTcs /10 BpeMeHH Iepeladu OAHOrO mnakera (9TO HOJH CEKYHABI), HAa-
rpy3Ka Ha JJUHUIO CBA3K cTaHoBuTcA Ooee paBHOMepHoii. ITo cern oj-
HOBPEMEHHO IlepejaloTca NaKeThl, IPUHAJIeKallue HeCKOJbBKUM (aii-
aam. Ha pucyske 7.1 mo ogHOM JNUHHM CBA3KU (MexKAY y3iaaMu 3 U 4)
O/JHOBPEMEHHO BBINIOJIHAETCA Iepejfaya AAaHHBIX OT ya3ya 2 K y3ay 5

Y b (5)

2 NI ‘\
&
(5]

Pue. 7.1




7 KomneioTepHbie ceTu

(maxkeTsl 00603HAUEHBLI YEPHBIMU NPAMOYTOJbHHKAMHM) M OT yaaa 1
K ysay 6 (Gexbie IpsIMOYTOJNbHUKH).

BMecTe ¢ KamIbpIM ITAKETOM IliepelaéTcd ero KOHTPOJIBHAS CyM-
Ma — YHCJI0, HalleHHOe II0 CHeNHAaJbHOMY AJrOPUTMY U 3aBHCHAIIEe
OT BCeX MAaHHBLIX IaKeTa. ¥Y3eJ-IPUEMHHUK DPaCCUHTHIBAET KOHTPOJIBL-
HYX0 CYMMY IIOJYUYEHHOIo OJIOKA AaHHBIX U, eCJIH OHAa He CXOAUTCH C
KOHTPOJILHOM CyMMO#, yKasaHHOW B maxere, (pukcupyercs OommoOKa
u sToT nmaker (a He Bech (aiinl) mepegaéresa, KaK NPaBUJIo, eIlé pas.

Kasasochk 6bI, YeM MeHbINEe pasMmep makera, TeM Jjydmnie. OgHako
9TO He TaK, [I0OTOMY UTO JI00O# makKeT KpoMe «IIOJe3HBIX» JaHHBIX CO-
JIepKUT caAyKeOHY HHGOPMALUIO: aJpeca OTIPaBHTeNs M IoJydare-
JIf, KOHTPOJbHYI cyMmy. IloaToMy B KaKJOM cjlyuyae ecTh HEKOTO-
pBIii ONTHUMAJBHBINA pasMep IAKeTa, KOTOPHIH 3aBMCHT OT MHOI'MX
yCJIOBHiI (HampuMep, OT YPOBHA IIOMEeX, KOJHMYeCTBA KOMIILIOTEPOB B
ceTH, IepefaBaeMbIX JAHHBIX M T. A.). dame Bcero Jjsa ob6MeHa JaH-
HBIMH B JIOKQJBHBIX ceTsAX ¥ B VHTepHeTe HCHONBL3YIOTCA MNaKeThI
pasmepoMm He Gosee 1,5 Kbaiir.

@ Bonpochkl 1 3aaaHus

1. Yro TaKkoe KOMIOBIOTEPHASA CeTh?
2, Kakue KaHAJBI CBA3SH MOTYT MCIOJIL30BATHCHA B ceTAX?
3. Kakue npenmymiecTsa gaér o6beHHEHNE KOMIBIOTEpOB B ceTh? YTo mpu
9TOM yXYAIIaeTca?
4. YTo BXOAUT B 06A3aHHOCTH CHCTEMHOI0 agMUHUCTpaTopa?
5. Kax pasgensiores ceTu mo ofsacTu geHdcTBusa?
6. Uro Takoe nepcoHANbHBIE CETHT
7. Yto Takoe cepsep M KIUEHT?
8. MokeT M OMH KOMIILIOTED BBIMOJHATL POJIH cepBepa U KiueHTa?
9. Yro Taxoe npoTokoa? 3aueM HYIKHBI IPOTOKOJILI?
10. 9To Takoe mur03?
11. Bauem jaHHBIE, HepejaBaeMble IO CeTH, AeJATCS Ha MaKeThl?
12. Iloyemy pasMep naxeTra He A0JKeH OBITH OYeHb MAJEHBKUM?




Crpykrypa (TOnonorus) cetu

§ 45
CrpykTtypa (TOnonorus) cetm

s obMeHa JaHHBIMH B CETH OYEHBb BAYKHO, KAK MMEHHO CBA3AHEBI
KOMIbIOTePhl JTUHUAMHU CBA3H. B sroM maparpade MBI KpaTKO pac-
CMOTDAM TPH OCHOBHBIE CTPYKTYPHI (TOIOJXOrWH) ceTeil ¢ pPasHBIMH
cXeMaMH COeMHEHHH MeXJy KOMIbIoTepaMu: OOIIYyI0 IIUHY, 3Be3Ny
u Koaemo. Kaxpaaa us Hux obJsiagaeT CBOMMMU JOCTOMHCTBAMH M HeZO-
CTATKaMU.

O0masa muHAa

IInsa — 2TO JMHUA CBA3H, KOTOPYI0 HECKOJBKO YCTPOHCTB MC-
[OJB3YIOT AA obMeHa JaHHBIMU. B cxeme «ofmas munHa» (puc. 7.2)
KoMIbIOTepsl (paboume cTaHIMM) DOAKJIIOUEHBI K OJHOMY Kaberxio
C IIOMOIIBIO CIIEIHAJILHEIX Pas3bhbeéMOB.

Puc. 7.2

Yro0b! cUrHAT He OTpajkajicsi OT KOHIOB Kabesad (1 He méx B 06-
PaTHYIO CTOPOHY), MX 3aKPHIBAIOT 3arjyIIKaMy (TepMHHATOPaAMM).

Takx kKaxk cymecTByeT BCero ofHA JIMHHUS CBA3UM, KOMIIBIOTEDHI Iie-
penamT AaHHBIE IO ouepenu. CUrHAJ, KOTOPBIM MAET IO LIMHE, IOJY-
4al0T BCe KOMNbBIOTEPHI, HO KaXKABII W3 HUX o0pabaThiBaeT TOJBKO Te
AaHHBIe, KOTOPhIE eMY IIpeJHA3HAYEHEI.

Hocmouncmea cxeMbl «00mIas MIMHA»

® caMmas IIpOCTasa W JelIéBas cxema;

* meboupLIOi pacxoyn Kabens;

® JIeTKO HNOJKJIIOYATH HOBhIe pabodyue CTaHIIUN;

¢ IpH BBIXOJAE M3 CTPOA JII060r0 KOMIIBIOTEPA CEeTh IPOAOJIMKAeT

paboTaTs.
Hedocmamru:

* upu paspbiBe Kabeld MJIN BBIXOJE U3 CTPOSA TEPMHMHATOpA BCA
ceTb He paboraer;




KoMnelOoTepHbie CeTH

HU3KHH ypoBeHb OesomacHoCTH (KakJasd pabouas cTaHOWA MMe-
eT JIOCTYI KO BCEeM HAHHBIM, KOTOpPbIE UAYT IO CETH);

OJIMH KaHAJ CBA3M HA BceX (IPH yBeJIWUYEeHHH 4YHCIa KOMIbIOTe-
POB IaZlaeT CKOPOCTHL Iepefadu; BO3MOMKHBI KOH(MJIUKTBI, Korja
ABe pabouue CTAHIIMU XOTAT IepeAaTh AaHHBIE OJHOBPEMEHHO);

CJIO’KHO ODHAPYKMBATHh HEHUCIIPABHOCTH (HEACHO, rje mpobiaema);
orparnyenue pasmepa (He Gosee 185 M, mpu Oosbinei AJuHE
HY KHBI YCUJIATEJN CHIHAJIA).

3Be3na

B cxeme «3Besna» (puc. 7.3) ecTs HeHTpaJibHOE YCTPOHCTBO, Yepes
KOTOpoe HAET Bech oO6men manHeiMu. Ha mpakTHKe yale BCero B IeH-
Tpe HaXOAUTCSA KOMMYTATOP (€ro 4acTo Ha3BIBAIOT «CBUTY», OT AHIJL.
switch — mnepexkmiouars). KomMyTaTop mepefaeT NPUHATHIA HakKeT
TOJIBKO aJpPecaTy, a He BCeM KOMIIBIOTEpaM B CEeTH.

Cepgep

Kommyrarop

Puc. 7.3

Hocmouncmea cxeMbl «3Be3iar:

]

IpH BHIXOJie M3 CTPosA JI000i paboueil CTAaHIMHU ceThb OCTAETCH
paboTocnocobHOI;

BBICOKMI YpOBeHb 6e30macHOCTH (kaxkaada padovyas CTaAHIUA 110~
JIydaeT TOJILKO «CBOM» JaHHBIE, a He BCe, YTO IepejaloTcs II0
ceTH);




CTpyKTypa (Tononorua) cetm

¢ TPOCTON NMOMCK HEHCIpaBHOCTEd M oOpBLIBOB (cpasy sICHO, C Ka-
KHMM KOMITLIOTEDOM HET CBA3H).

Hedocmamxu:
« Oonpmio# pacxon Kabenasd, BLICOKAd CTOMMOCTE;
¢ IIPH BBIXOJle U3 CTPOA KOMMYTATOPA BCA CETh He paboraer;

¢ KOJIHYEeCTBO paﬁoqnx CTaHIIUH OrpaHHYeH0 KOJHYeCTBOM IIOpP-
TOB KOMMYyTaTOpAa.

MuoroypoBHeBas cxema «3Besna» (puc. 7.4) mpencrasideT coboit
HepapxXxuuecKy CTPYKTypy (mZepeBo). OHa HepeAKO IpPUMEHSETCH
B KPYIIHBIX CeTHAX, KOTOPLIE COCTOAT M3 COTEH KOMIILIOTEPOB.

Cepsep

KommyTaTop

KommyraTtop KommyraTop

Koasuo

B cxeme «koaemo» (puc. 7.5) KaKABIH KOMIIBLIOTED COELWHEH
C IBYM#A COCEJHUMH, IIPUYEM OT OJHOTO OH TOJbKO II0JIyYaeT NaHHBIe,
a apyromy ToabKO nepejgaér. Takum obpazomM, makeThl ABHIKYTCHA IO
KOJIBILY B OJHOM HanpaBJeHWHU. [[JIf MOBBIIIEHUS HANEKHOCTH OOBIY-
HO HCIOJb3YIOT «/BOMHOE KOJBI[O», B KOTOPOM Kaj<Jas JIMHUA CBASH
aybsupyerca. IIo BTOpoMy KOJIbILy AaHHBIE MOTYT IepefaBaThcsa B 00-
PaTHOM HalpaBJIEHHH.




KoMnbloTepHbie cetm

Kaxaplii KOMOBIOTED yYacTBYyeT B Ilepefjauye CUIHAJIA M YCHJIHBaeT
ero, MOSTOMY pasMep CeTH MOXKeT OBITh OUeHb BEeJUK, OI'PAHHYEHO
JIAIIL PACCTOAHME MEKIy COCeNHUMMM y3jaMu (AJif ONTOBOJOKOHHBIX
ceTeil — 0 2 KM).

ﬂocmouucmea CXeMBbl «KOJIBIIO»:

» Goapmioii pasmep cetu (go 20 KM);

. HazéxxkHasa pabora nmpu GOJHIIOM IOTOKE MAHHBIX, KOH(MIMKTBI
NpaKTHUYECKH HeBO3MOJKHBI;

» He HY’KHO JOIIOJIHUTEJIbHOE 000pyAoBaHUe (KOMMYTATOPHI).

Hedocmamku:
. A TMOAKJIIOUEHUs] HOBOIO y3Ja HY>XHO OCTAHABJIMBATHL CETh;

. HHU3Kas 0esomacHOCTh (BCe NaHHBIE IPOXOJAAT UYepe3 KaKAblil
KOMIIBIOTED);

+ CJOXHOCTb HACTPOMKM ¥ IIOMCKA HEHCIIPABHOCTEMH.

B coBpeMeHHEIX CeTAX KOJIbIeBas CXeMa dallle BCero MCIOoJIb3yer-
CcA B COUETAHUHU CO «3BE3J0M»: KOMIBIOTEPH! COCIUHAIOTCA C KOMMYTa~
TOPOM IO CXeMe «3Be3fa», a KOMMYTaTOPBl MeAy coboil o0besuHs-
I0TCSA B KOJIBILO.




JlokansHbie cetv

Bonpocbi u 3agaHuna

1. Yro Takoe TOIOJIOrHA CeTH?

2. OnmumuTe CTPYKTYPY, HAOCTOMHCTBA M HEJOCTATKM ceTeil Tuma obmas
IIWHA, 3Be3/Ia U KOJIBIO.

3. Kakyo CTPpYKTYpY BBl NPeAJTOMHIH Obl HCIONB30BATH [JISA IIKOJbLHOM A
ceTH (paccMOTPHTE PasHBIE CHTyamuu)?

§ 46
JlokansHbie ceTn

THOBI TOKAJBHBIX CeTel

JlokansHas ceTb 06beAnHAET KOMMbLIOTEPLI B OAHOM U (3
HECKONbKUX COCeAHUX 3OaHUAX.

s Toro 4To6bl OPraHM30BATEL JOKAJIBHYIO CEeTh, HYSKHO UCIIOJb-
30BAThH CETEBYI0 ONEPAIIHOHHYIO CHCTEeMY, KOTOpasa MOAJAepyKUBaeT:

s ceTeBoe obopynoBaHuUe (HaIpHMep, CeTeBhle KapThl);

® CeTeBble IPOTOKOJIBI 00MeHa JaHHLIMH;

* JOCTYII K Y/aJIEHHBEIM pecypcaM (IamKam, NIPUHTEpPaM U T. II.).

OTH BO3MOKHOCTH CYLIECTBYIOT IOYTU BO BCeX COBpeMeHHBIX OC
(Windows, Linux, Mac OS u ap.).

B nefonpmMX oOpraHM3anuaXx 4YacTO HMCIOIL3YIOT OJHOPAHTOBBIE
cetu (Ha 10-15 KoMIBIOTEPOB), B KOTOPBHIX BCE KOMIBLIOTEPHI PABHO-
IPaBHBI, KaX/blii MOKeT BBICTYIATh KAK B POJM KJIHMEHTa, TaK U B
posiu cepsepa. Ilosb30BaTess MOKeT OTKPBITH OOIIHMIT JOCTYI K HEKO-
TOPBIM pecypcaM CBOEro KoMIploTepa (mankam, IpUHTEepaMm), T. e.
IpeJOCTaBUTEL UX B COBMECTHOE HMCHOJb3OBaHMe. Ha Kaawiil obuimii
Pecypc MOYKHO YCTAHOBHTE ITAPOJIb AJSA YTEHUS U/UJIH 3allHCH,

Hocmouncmea ogHOPaHTOBLIX ceTel:

¢ HHM3Kadg CTOUMOCTE;

® NPOCTOTa HACTPOMKH U OGCIYKUBAHUA;

¢ HEe3aBHCHMOCTb KOMIIBIOTEPOB APYT OT APYTIa;

* He HYXHO CJO0KHOe IPOrpaMMHOe obecrieyeHue.
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KoMnsioTepHubsie cetu

Hedocmamku:

¢ CJOMHOCTL YIPaBJCHUA M HACTPOUKM IpaB gocTymna (HeT enu-
HOTO IIEHTPa, HYXXHO CO3JaBaTh YVUYETHBIE 3allUCH JIJIsl BCeX I0JIb-
3oBaTelieil HA KayKJI0M KOMIIBIOTEDE);

¢ HHM3KasA 3alUIIEHHOCTL JAHHBIX;

¢ pe3epBHOe KONUPOBAHHWE JAHHBIX HYKHO BBITIOJHATHL HAa Kax-
IOM KOMIIbIOTEpE.

C yBenwueHHEM KOJHUYECTBA KOMIIBIOTEPOB CTaHOBHUTCA OYEHb
CJI0KHO YIPAaBJIATH OJHOPAHTOBBIMH CETAMM, a TaKKe obecrreuMBaTh
6e30MacHOCTh AaHHBIX. II09TOMY B KPYIHBIX OPraHU3alMAX HCIOIb3Y-
IOT CeTH ¢ BhIJeJICHHBIMH CepBepaMH, B KOTOPBIX OJHH HJH HECKOJb-
KO MOIIHBIX KOMIILIOTEPOB MI'PAIOT POJb CEPBEPOB (IOJIL30BATENU HA
HuX He paboraior), a ocrajibHBIE (KJIHMEHTHI) UCIOJb3YIOT UX PECypCHI.
Taxue ceTu 00J1aJaI0T CEPLEZHBIMU JOCMOUHCMEAMU:

* ocHOBHas o0paboTKa JaHHBIX BBIINOJHAETCA HA cepBepax;

¢ uYepes CeTh IEpPeAAaIOTCsA TOJIbKO HY KHbIe JaHHBIE;

¢ ymopolaeTcd MOJEPHU3AIMs CHCTEMBI: JOCTATOYHO Iepeobopy-

JOBaTh CepPBepHI;
¢ TOBBINIEHHBLIH ypOBeHb 6e30IIacCHOCTU: MpaBa Ha JOCTYI K JaH-
HBIM YCTAHABJIMBAIOTCA Ha cepBepe;

¢ KJIMEeHTHI MOTYT HCHOJb30BAThH pasgjimdHoe obopy/oBaHUE U Ole-

palMOHHEIE CUCTEMBI;

¢ pesepBHOE KONMPOBAHUE AAHHBIX HYKHO BBIIOJHATH TOJBKO Ha

cepBepax.

B T0 Xe BpeMs ecThb HedocmamKu:

# BBICOKASA CTOMMOCTH CEPBEPHOro 060pYyHAOBaAHMS;

¢ CJIOKHOCTH HACTPOUKH M OOCIIyKUBaHUA cepBepa;

¢ TIpHU BHIXOJE cepBepa M3 CTPOs ciaysba, KOTOPYIO OH obecnedn-

BaJ, He paboraer (Hanpumep, HEJOCTYIIHBI XPaHAIMUECs Ha HEM
laHHEBIE),

Ilns moAzepsKKM cepBepa BO MHOTMX ciydadXx TpeGyercs crenu-
albHAs cepBepHas omepanmuonHas cucrema (Windows Server,
Linux, FreeBSD, Solaris). B rakux OC ocHOBHOe BHUMAaHHE YAEJA-
eTca cTabMJIBLHON M HaZe:KHON padoTe ¢ GOJBIIHUM KOJUUYECTBOM KJIH-
€HTOB, a He IoJb3oBaTelbckomMy uHTepheiicy. OHEM cogep:xaT pasBu-
THIE CPEACTBA JJs MOAAEDPKKH COBMECTHOH paboThl IOJbL30BaTeJNei,
Be6-y3j1a, 3JIEKTPOHHON IOYTHI, CACTEM yIpaBjeHus 0azaMu JaHHBIX
H T. I




JlokanbHbie ce

BasxkHaa B03MOXXHOCTE ceTeBbIX OC — TepMHHAJBHBIH JOCTYII,
P KOTOPOM IIOJIL30BATENbL CO CBOei paboueld CTAaHIMU 3alycKaeT
[IporpaMMy Ha cepBepe M II0JIyYaeT HAa CBOEM JKpaHe pPe3yJbTaThl eé
paboThI.

BecnpoBonuble ceTn

BecnipoBoaHbIe CeTH HCIOJBL3YIOTCA TaM, IAe co3jaHue Kabeyb-
HOM ceTH HEBO3MOKHO MJH HEBBIIOJHO, HAIpUMep 3a HIpejeaMHu
3aHUl, B HICTOPUUYECKHUX NOMelleHuAxX U T. n. Kpome Toro, ¢ ux mo-
MOMIBI) MOOMJIbHBIE KOMNBIOTEpPhI (HOYTOYKH, KapMaHHBIE KOMIIBIO-
Tepbl) MOTYT JIETrKO IOAKJIIOYATHCA K CEeTH M IIOJYy4YaTh BEIXOX B
Hureprer. [Ina obMeHa JaHHBIMHA IPUMEHAIOTCA PAJXUOBOJIHBI CBEPX-
BBICOKOM YaCTOTHI.

Camplii HDONyJAPHBIA cTaHZAPT [AJA (GeCIPOBOAHBIX NEepPCOHANb-
HBIX ceTed — @ Bluetooth, ofecrreunBaronmmit 06MeH HAaHHBIMU MeXX-
Ay 8 ycrpoiicTBamMu. 9TO MOrYT OBITh KapMAHHBIN M OOBIYHBLIN KOM-
nboTEP, MOOUIBHBIH TenedoH, HOYTOYK, HpuHTEp, HudpPoBOH horoar-
napar, MbIlIb, KJaBHATYpa, HAYIIHUKKA. Paguyc AefcTBUA TAKOU ceTH
o6srua0! cocrasisier He Gosmee 20 M, OH 3aBMCHUT OT MOIIHOCTH IIepe-
JATYUKOB, a TaKKe OT Iperpajx ¥ momex. MakcumalnbHas CKOPOCTH
obmena paHHBIMH — OKoJio 700 K6ur/c. Oxumaercsa, 4yro B Oyayliem
¢ nomoinpoo Bluetooth mosxHO Gyzer cBAzbIBATEL JIIOOBIE 3JIEKTPOHHBIE
YCTPOMCTBA, BKJIOUYAA XOJOAUIBHUKYU U CTHPANbHBIe Mamuubl. Cpemnu
nocrouncTe Bluetooth — Huakaa crommocTs, yI06CTBO U IPOCTOTA B
HCIOJILBOBAHUHU, BBICOKAA HAAEKHOCTH. s obecrneyeHus 3al{UThI
JaHHBIX OT IepexBarTa NpuEéMHHK W nepematdyuk 1600 pas B cekyHay
ONHOBPEMEHHO MEHSAIOT YaCTOTY CHUI'HAJIA.

B oxkadbHBIX OGeCHPOBOAHBIX CeTHAX I[IPHUMEHSIOT CTAHAADPT
@" Wi-Fi (or aarn. Wireless Fidelity — OecupoBofHAs TOYHOCTE).
Jna obbefUHEHUA KOMIBIOTEPOB B GECIPOBOAHYIO CeTh dallle BCero
HCIIONB3YIOT CHeNHaJbHOE YCTPOMCTBO — TOYKY Hocryma (aHri.
WAP — Wireless Access Point — Ttouka 0ecnmpoBOAHOIO JOCTYIIA).
K oxnoit Touke mocryna o6BIYHO MOAKIIOUAIOTCA He Gosiee 15 KoMIIbIO-
TepoB (IpM yBeJMYEHUU STOTO KOJMYECTBA IIafaeT CKOPOCTH Iepeiadu
JaHHBIX). HacTo riaBHAas 3ajada TOYKHM JOCTYIIa — OOECIIeuuTh MO-
OMJIBPHBIM KOMIIBIOTEPAM AOCTYII K KabelbHOH ceTw u BhIxox B MHTEp-
HeT (puc. 7.6).

1
Craspapt npeaycMaTpuBaeT paguyc aeicrtsua go 100 m.
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KomMmnbioTepHbie cetu

HaTteprer

JloxanbHasd
ceThb

Touka gocTyna

Puc. 7.6

CospemenHble onepanuoHabie cucremsl (Windows, Mac OS,
Linux) nmoasep:KuBaioT TexHoJoruio u yerpoitcrsa Wi-Fi.

CorylacHO CTaHIAPTY, CKOPOCTH Iepegadun AaHHBIX B cetu Wi-Fi
moxket OwrTe ot 0,1 Mo6ut/c mo 480 Mo6ur/c. O6siuHO paguyc new-
crBua cetu Wi-Fi B moMeumieHnaXx He mpeBblmaeT 45 M, a BHe 3ja-
HAA — 450 M.

Texunosmorua Wi-Fi mupoko ucnoas3yerca Kak B oucax, TaKk H B
JoMaIllHuX ceTAx. Becmiaraeiil Beixosn B Matepuer uepes Wi-Fi npeno-
CTaABJAAIOT MHOrMe OuOJIMOTEeKH, YHHUBEPCHTETHI, Kade (AXsS mpuBJIede-
HUSA TOCeTuTeseit), rocTuHUNb. Takuwe 30HBI JOCTYIAa HA3BIBAIOT
«xor-crioT» (oT auri. hot spot — ropsuyasi Touka). B HeKOTOPBIX roc-
THHHUIAX M a3POIOPTaxX dTa yejayra IiaTHasd.

Ceru Wi-Fi paboraior B paagmoadupe, Tark uro jgo060e IPHEMHOE
YCTPOMCTBO, HACTPOEHHOE HA HYXKHYIO YacTOTy, MOXKeT IepexXBaTUThb
curgaiy. ITosTomy B GeCHpPOBOJHBLIX CeTAX BAMKHO 00eCIEeYUTH 3aIIUTy
JaHHBIX. IJ151 9TOr0 MCIOJB3YIOT CIleIHalbHbIe aJrOPUTMBI KOAMPOBa-
HHUS CUIHAJIOB, IIM(pPOBaHUE U APYI'Ue MeTO/bI.

CereBoe o0opyaoBaHue

B coBpeMeHHBIX KabeJIbHBIX JOKAJIbHBIX CETAX HUCIONb3yeTCs TeX-
HOJIOTHA TTAKeTHOH Iepefadyd AaHHBIX, KoTopas HaseiBaercs Ethernet
(or nar. aether — »adup). [laa cBA3KM KOMIIBIOTEPOB MOIyT IIpHUMe-
HATHCA ?JeKTpHYEcCKHe Kabelu WJIX OITOBOJOKHO. CymiecTBylomui




JIOKaNbHbIE

... CTaHAAPT onpefenseT CKOPOCTU Nepedayu AaHHelxX 10 MouT/
C, 100 MBuT/c, 1 IréuT/c 1 10 romT/c. NMpK yKasaHWKM CKOPOCTH
nepeaayn AaHHbBIX MCMOMNb3YIOTCA eCATUYHbIE MPUCTABKK (@ He
OBOMYHEIE, KaK MPK M3MEPEHUM KONWYeCTsa MH(MOPMaLIMK),

Hanpumep, 1 MGUT/C = 108 Bur/c.

Hnsi MOAKJIIOYEHHA KOMIObIOTEpa K Ka-
OeJbHOII CeTH OH JOJIKEH HMETh CeTeBYIO
Kapry (ceTreBoil aganTep, aHrJa. network
interface card, puc. 7.7). B coBpeMeHHBIX  Ppye, 7.7. CereBas KapTa
MAaTEePUHCKHUX ILJIATAX HACTOJBLHBIX KOMIIbIO-
TEPOB M B HOYTOYKax OOBIYHO VyiKe ecTh
BCTPOEHHAsA ceTeBas KapTa, IOAAepKuBa-
omasa craggapt Ethernet co ckopoerpio mo
1 I'bur/c.

HOns1  JokaJbHBIX ceTell wdyalge BCero
MCIOJb3YEeTCA  BOCBMMIXKMJIBHBIH  Kabenb
«BuTaa mnapa» (puc. 7.8), KoTopelii Hpex-
craBysieT co00OH YeThbipe Maphl CKPYYEHHBIX
npoBoZoB. BOCBEMHUKOHTAKTHEIA  pasbeéM
¢ 3BameéJaxKol d4acto HasepBawT RJ-45
(puc. 7.9). Ceituac maubojsee pacupocTpaHe-
HBI ceTHu co cKopoctbio 100 M6uT/c, nocTpo-
eHHBIe C IIOMOIIBI0 Kabeiss «BHUTas Imapa»
IO cXeMe «3Be3fa» (C KOMMYTATOPOM B IieH-
Tpe).

Iia nepenaym HaHHBIX HA OoJbIIHE pac-
CTOSHUSA TPUMEHSIOT ONTOBOJOKOHHBIE Ka- PHcC. 7.9. Pasgném RJ-45
0eM, B KOTOPBIX JaHHLIE IIEPEAalOTCA C IO-

MOIIIBIO CBETOBOrO Jyda. CBeT mjaer BHYTpH KabeJsis, OTpa)kasachb OT
CTeéHOK CTeKJIAHHHOI'0O HJIHM INJAcTHKOBOI'O OUJIHHIApa-cBeTOBOIA.

KommyTarops! (cBuTuM) (puc. 7.10) ucnoasayiores Ajs o0belnHe-
HHA KOMIBIOTEPOB B €IMHYIO CETh IO CXEMe «3Be3fia», KOTopas Jale
BCEro INPUMEHAETCS HA NMPAKTHKe.

9

Puc. 7.8, Ceresoit
Kabeap «BUTAA mapas

seveve Fvveve & vv

Puc. 7.10. KommyTaTopsl




B ornuune or KoHUEeHTpaTopoB («xaboB», or aHri. hub) xKommy-
TATOPHI IEPEeJalT MaKeT TOJbBKO TOMY Y3JY, KOTOPOMY OH IIpeJHa3Ha-
4eH, a He AYOJUPYIOT Ha BCe BBIXOAbl. KOMIBIOTED COEAUHAIOT C KOM-
MyTaTOpOM OTpe3KoM Kabesns ¢ aByma pasbémamu RJ-45, KoTOpbIi
HasplBaeTcsa «matd-kopa» (ot aHri. patching cord — coegVHUTEJb-

HEIH IITHYP).

Puc. 7.11. USB-aganTep
Wi-Fi

Pue. 7.12. Touka
JocTyna

Puc. 7.13.
BecnpoBoaHoit
MAapIIPYTH3ATOD

OOBIYHO BCEe KOMIBIOTEPEI, BXOAAIINE B
JIOKaJbHYK CeTh, MOJAYYalT [JOCTyO B
WUnTepuer uepesd omuH KaHan cBaAsu. Husa
CBfA3HU JIOKaJbHOU ceTu ¢ MHTepHEeTOM HEOO-
XOAMM MAPUIPYTH3ATOP, WJIU poyrep (aHrJ.
router). 3ajauya MapImIpyTH3aTOpPa — OIpele-
JUTH JAJbHEHWINUA MapIIpyT ABUKeHUA Ia-
KeTa M HampaBUTh €ro Ha HYXXHBIH BBIXOJ
(mopt). na 2TOro HCHOJNB3YIOTCA TAOIMIBI
MappyTH3alMH, B KOTOPHIX 3aIMCaHO,
KyJa HaOpaBJIATHL HaKeThl B 3aBUCHUMOCTHU OT
azpeca HasHadyeHHsA. PoJb MapIIpyTH3aTopa
B JIOKQJILHOM CETH MOJKET BBINOJHATH OObIU-
HBIII KOMHOBIOTED C HECKOJBKHUMH CEeTeBBIMU
kapramu. C TOUKH 3peHHA KOMMOLIOTEPOB JIO-
KaJnbHOH ceTH, MapIIpyTH3aTOp HABJIAEeTCH
ILJIF030M — YCTPOHCTBOM, KOTOpPOE CBA3bIBA-
eT JIBe CeTH — JIOKAJBHYIO ¥ IrI00aJIbHYI0.

Ilpu coszanum OecnpoBOAHBIX ceTeil
KOMIBIOTEPHLI JOJYKHBI HMMETh ajganTepsl
Wi-Fi, oEH 00BIYHO BCTPOEHBI B COBpPEMeH-
Hble IIOPTATHUBHBIE KOMObIOTEpPH.. Ecam
BCTPOEHHOI'0 ajanTepa HET, MOMKHO HCIIOJIb-
30BaTh JOIMOJHUTEJIbHBIN ajanTep, KOTOPBIH
nogkmaouaerca ¥ USB-nopry (puc. 7.11). Iasa
CBfI3H KOMITLIOTEDPOB B OECIIDOBOJHOM CeTH H
nns obecmeyenuss gocryna B HMHTEpHET HC-
MOJB3YIOT TOUKH gocryna (puc. 7.12) u Gec-
IPOBOJHBEIE MAPIIPYTU3aTOPE! (puc. 7.13).



Bonpocsl u 3agaHua

1. Yro Takoe JIOKaJbHAA CETh?
2. B KaKkux caydyasx JIydllle MCIOJIb30BATh CETh C BhIIEJeHHBEIMH cepBepaMu?
3. Kakue 3a/jauil pemiaroT KOMObIOTEPHI-CEPBEPHI?
4. Yem ornnuaiorcsa cepBepHble OC 0T KIHEHTCKHX?
5. KakuMHM BO3MOYKHOCTAMHM JOJKHBI 00JaXaTh CeTeBBIe OleparuoOHHEIE
cucTeMbl?
6. Yro TaKxoe TepMHHAJBHEINA gocTym?
7. Yro Tarkoe Touka gocryna? Yro Taxkoe 3ona gocryma Wi-Fi?
8. B kakux ciay4asx OPHMEHSAIOTCH CTAHAADTHI OeCHpOBOAHBIX ceTeil
Bluetooth 1 Wi-Fi?
9. Kak obecrieynBaeTcs 3aliUTa JaHHBEIX B 6eCIPOBOJAHBIX ceTsax?
10. Kaxue obopypoBaHne HeoOXOAMMO JIA cos3faHua OecrnpoBOAHOM cetm?
HazoBuTre nNperMyInecTBa U HeOCTATKM OECIPOBOAHBIX CETEH.
11. Kakoe cereBoe o6opysoBaHne HEOOXOAUMO s KabeJbHBIX ceTei?
12. YT1o Takoe KoMMyTaTop?
13. Yro Takoe natd-Kopa?
14. Yro takoe mapmpytuzarop? Kakyio pojb OH BBINOJHSAET B JIOKAJIbHOM
cern?

IloaroroBhTe CcoObIEeHME:

a) «CepBepHbIe OnepanuoOHHEIe CHCTEMBI»

6) «Crangapr Ethernet»

B) «Cern Wi-Fi»

r) «3anuTa JaHHLIX B OECIPOBOJHEIX CETHX »

§ 47
Cetb UHTEpHET

Yro takoe Hatepuer?

Cnoeo HurepHer (amri. Internet), obosHaudawlee IJIo0aATILHYIO
KOMIIBIOTEPHYIO CeTh, BO3HHUKJI0O Kak cokpamenwe Interconnected
Networks — «o6befMHEHHBIE CETH» WM «CeTh ceTeil». B oTimume ot
JIOKaJIbHBIX ceTell, dJIeMEeHTHI MNIobanbHON ceTH — He OTAeNbHbIe KOM-
NBIOTEPHI, 4 CeTH.

Nudopmanus B VHTepHeTe XpAHUTCS HA cepBepax, CBA3AHHBIX
CKOPOCTHBIMHU JIMHUAMH CBA3H (ONTOBOJOKOHHBIMH, CIYTHHKOBBIMH).
IlpakTuuyecku Bce ycayru WHTepHeTa OCHOBAHLI HA MCIOJb30BAHUU
TeXHOJIOTHH «KJIHEeHT — CepBep»: NporpaMMa-KJIHeHT Ha KOMIIbIoTepe
MOJb30BaTeNA 3alpallliBaeT NaHHBIE, CEPBED BO3BpAaIllaeT OTBET.




KoMmnbloTepHbie cetn

ITosnb3oBaTeNbs MOJYYAET AOCTYH K TIJIOOAJBHOM CeTH uyepe3 Ipo-
Baijgepa — (upMy, JIOKANbHAS CETh KOTOPOH HEIOCPEACTBEHHO CBHA-
zaHa ¢ MHTepHeToM. CyliecTByeT HECKOJBKO CIIOCOO0B MOAKIHYeHUA
K IpoBamaepy:

¢ ¢ nomouipio ADSL-mogema, KOTOPBIH HCIONE3YeT TesieOHHYIO

JMHHIO, HO IO3BOJISET OJHOBPEMEHHO pPas3roBapuBaTh IO TeJe-
¢dony u paborars B IHTepHeTEe; CKOPOCTL Ilepefadu NaHHBIX K3
WuTepHeTa K NDOJB30OBATENIO MOKeT mocrurars 25 Mour/c,
OHHAKO HA TejehOHHONH CTAHIMH HEOOXOAMMO YCTAHABIMBATH
JOIOJHUATEIbHOe 00opyaoBaHue (CILIMTTEP, OTHENAIOIMHUA HU3-
KOYacTOTHBIN Tejle)OHHBLIH CHUIHAJ OT BBICOKOYACTOTHOI'O CHI-
HaJa, Iepejainiero udpossie JaHHEBIE);

* yepes JIOKAJBHYI0 CeTh NpoBalizepa (ecau oHa CyIIeCcTBYeT
B BallleM joMe); B aToM ciiyuae TesedOHHAs JMHUSA He 3alei-
CTBOBAaHA;

¢ ¢ nomombio oecnposBogubix mogemos (USB-monemos, puc. 7.14),
KOTOpPBIE HCIOJB3YIOT CETH COTOBBIX ONepaTopoB u paboraioTr
Besje, rAe OoCTylnHa MOOWJIbHAS CBA3b; CKOPOCTHL Iiepefgadu

NAaHHBIX AasA cereil 3-ro moxosernusa (aura. 3G — 3™ genera-
tion) pmocruraer 10 M6ur/c, a B cersax 4-ro nmokonenusa (4G) —
mo 1 I'dur/c.

Puc. 7.14

Kparkasa ucropus

B 1960-e rr. B Mununcrepcerse obopousr CITA nauanu paspaboTry
KOMILIOTEPHOM CHUCTEMBI Ilepefadd JaHHBIX, KOTOpas IOJy4Yuja Ha-
spagne ARPANET (amrn. Advanced Research Projects Agency




Cetb UHTEpHET

Network — ceTb areHTCTBa IepeJOBLIX HccIen0oBaHUi). B ocHOBY aTO-
ro npoexTa OBLIK IIOJIOMKEHSBI CIAeAYIOIINe UAeH:

¢ ceTh 00BEIUHSAET KOMIBHTEPEI, HMENIHe pa3HoOe alnapaTHoe
H nDporpaMMHOe obecrieuyeHue;

® [IpH IOAKJIIOYEHWH HOBOM ceTH He TpebyeTcdA IepefesKa CYIIecT-
BYIOIIIEe# 9acTH;

¢ HeT eJWHOTO IIeHTPa (TaKas CeTh HasbIBaeTcs pacnpeldenéHHoll),
9T0 00EeCIIeYHBAET «}KUBYUYECTH» B CJyYae BHIXOJA U3 CTPOA JIIO-
Ooro y3na;

° makeTHas Ilepefavda JaHHBIX: IepefaBaeMble JaHHBIe pasbuBsa-
I0TCA HA HaKeThl He(GOJBINOro pasMepa, OJHA JUHHUS CBA3H HC-
MOJIB3YETCA AJIA OJHOBPEMEHHOU Ilepelauyl HeCKOJbKHUX OJOKOB
IaHHBIX.

B 1969 r. cocroanca neppelii 00MeH HAHHBIMH IIO0 CETH MEMXKAY
KOMNOBIOTEpaMH, ycraHoBaeHHBIMH B KanudopHuiickom yHUBepCHUTE-
Te 1 CToHPOPACKOM HCCIefoBaTeNbCKOM meHTpe. B 1971 r. Gsuia co-
3jlaHa mporpaMma Aada paboThI ¢ 3JI€eKTPOHHOM MOYTOM, KOTOpas cpa-
3y craJjia oueHb nonyaapHoi. Haunnaa ¢ 1973 r., K HOBOI ceTH moj-
KJIHYaTCA YHHUBEPCHTETHI W KoJulelykyu He Toabko CIIA, HO u
EBponsr. B 1983 r. cers pasgensercsa Ha ABe YacTH: BOEHHVIO CeTh
MilNet u o6memocTynHYIO ceTh, KOTOpasd NOJYYMAIA Ha3BaHUE
Hurepner.

Hcropus poccuiickoro MuTepHera Haumnaerca ¢ 1990 r., xorga
6blTa OpraHM30BaHA MOYTOBaA cerh «Peinkom» — mepBBI#A mposaiizep
B Coercrom Corose.

B 1991 r. O6puraHckuii yuenwiii Tum
Bepnec-JIu paspaboras cucremy obMeHa JaH-
HBIMH B BHJE THIEPTEKCTa — TeKCTa C aK-
TUBHBIMHU CCHIJIKAMH Ha APYTHE AOKYMEHTHI.
Celiyac oHa Ha3bIBaeTca BceMupHO# mayTu-
Ho¥ (aurn. WWW — World Wide Web) n
ABJIAETCA caMOM MOIIHOH ciayskGoit WUHTEp-
Hera. MHorue omHUOGOYHO CUUTAKOT, UYTO
Huareprer u BcemupHas nayruHa — 3TO
onHo u To 3ke. Ha camMmoMm gejse 3TO He Tak,
noromy d4Yto B VIHTepHeTe ecThb M Jpyrue
cayx0bl — 3JeKTPOHHAA mouTa, oOMeH daii-
JIaMH, 4aTbl, (DOPYMEI H T. 1. T. Bepuec-JIu




IIpoToxosr

Brl y:xe 3Haere, 4To s nepepaud HHGOPMAIUM HCTOYHUK
A NPUEMHHK JOJI’KHBI HCIIOJIL30BATH OJMH U TOT Ke IMPOTOKOJ — Ha-
6Op IpaBHJI U COIJIAIIEHHH, OIpPeJeAIIINX NopAJoK obMeHa JaHHBI-
Mu B ceru. B MHTepHeTe B KadecTBe CTaHJApTa NPHUHAT IPOTOKOJ
TCP/IP, paspaGoranusiii B 1974 r. Ha camom Jese, 3TO He OJUH IIPO-
TOKOJI, & IIeJIOE CeMEeHCTBO, Ha3BaHWe KOTOPOI'0 MNPOMCXOJUT OT ABYX
caMbIX BasKHBIX mnporokosos — TCP (awra. Transfer Control
Protocol — mnporokon ynpagsieHus nepenaueit) u IP (amra. Internet
Protocol — mesxceTeBOM IIPOTOKOJ).

ITonpobyem pazobparbes, modemy ans paborsl B MHTepHeTe HYXKHO
HCIIOJIb30BATh HECKOJBKO HNPOTOKOJOB (puc. 7.15). Ilpeanmonoxum, 4To
Opaysep Ha KOMIObIOTepe A 3ampainuBaeT BeG-cTpaHMILYy ¢ cepBepa, KO-
TOPLIN HaxoAuTcsa HA KoMmnbiorepe B. «PasroBop» Mexay Gpaysepom u
cepsepom wuzper ¢ mnomoiisio nporoxkona HTTP (amrn. HyperText
Transfer Protocol — mnpoTokKoJ mepejadyu runeprexcra). bpaysep u
BeO-cepBep HEe MOrYT CBSA3aThCA HANPAMYI0. UT0o0BI mocjaTh 3ampoc
cepBepy, Opaysep mepenaéT azpec cepBepa M TEKCT 3alpoca OlepaluoH-
HOM cucTeMe, KOTOopas BeI3biBaeT apaiisep nporokona TCP.

Bagaua apaiisepa TCP — ycTaHOBUTH COeJUHEHHE C YAaJIEHHBIM
KOMIILIOTEPOM ¥ 0OecHeuuTh AOCTABKY AaHHBIX. Ilepemapaemblii 6J10K
[aHHBIX paszbuBaeTcs Ha maxkeTsl (pasMep makera OOBIYHO He IIPeBBI-
mraet 1,5 K6aiT), m KaykABIH HmakKeT nepefaéTcsi HA CIEAYIOIMIUN ypo-
BeHb — JpaiiBepy nporokoJsa IP, KoTopelil mochliaeT ero B CeTh IIO
YKasaHHOMY ajpecy.
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S nipuaoKenil | | HILP B
i e &
]
Tn ; TpascnopTHBINA
TCP |me—q-——f-=c=-o——t-oooc = TCP
Mmp VPOBEeHb L
i CereBoit . X
,ﬂpaﬁnep IP - """37[_)6}1-61-11. gy P | mep
i syt
DuzHIeCKHH = : i
B Voonet R . Ihmﬁ:up
Komneiorep A Komneiorep B

Pue. 7.15



O6n1ryno nipu pabore B MuTepHere KoMmnsioTepsl A u B Hanpamyio
He CBA3aHBI, IO3TOMY 3azaya nporokosa IP — onpezenuTs ysea-map-
mpyrusarop!, Ha KOTOPBIA HYKHO OTHPABHATH HaKeT, YTOOBI OH
nomén po xommnbiorepa B. Korma mapmipyr onpepesiéH, makeT (¢ mo-
GaByieHHOH cayxxebHOM uHpoOpMAanueil) mepepaérca Ha (usudYecKUN
ypOBeHbL (HampuMep, B CETEBYIO Kapry), T'ie IepelaéTcsa IPOCTO Kak
nenouxka GaiiTos. IIPOTOKOJBI (PU3HUIECKOTO YPOBHA MOTYT OBITH JIIO-
ObIMHM, OHM He OIpe/ieJIeHbl B CTaHAAPTe.

IIporokos IP He rapaHTHpyeT AOCTABKY IIAKETOB, IO3TOMY Apaii-
Bep TCP pomxeH (C MOMONIIBI0 YCTAHOBJIEHHOI'O COEJMHEHHS) IpOBe-
PUTh, YTO JaHHBIE IIOJIYYEHBI, U B cjaydae c0oa mepefaTh IIaKeT IIO-
BropHo. Ha npyrom Konmne coeaunenus apaiisep TCP «cob6upaer» ma-
KeThbl B €AUHBIN OJIOK JAaHHBIX W IepefaéT Ha YPOBEHb IPHJIOMKEHWS
(sanmpoc pmomiés mo cepsepa).

Takum o6Gpaszom, B MHTepHeTe MCIONAbL3yeTCS YeTHIPEXYPOBHeBasd
CHCTEeMa TIPOTOKOJIOB, Ka)XJAbIiA M3 KOTOPBIX «3aHMMAaETCA CBOUM
OeJIOM» &

1) yposenv npunosxcernuit — ¢GopMaT 3alIpPOCOB M OTBETOB, KOTOPBIMH
00MEeHUBAIOTCA IPOTPAMMEI;

2) mpancnopmunstit yposensv (TCP) — mpaBuia makeTHOH Iepemadu
O6JiokoB JaHHEBEIX 0e3 yuéra MX colep:KaHud;

3) cemesoil yposensv (IP) — mpasuna BeIOOpa Mapiipyra AJs OTHENb-
HBIX IIaKeToB 6e3 rapaHTUM UX JOCTABKH;

4) ¢puszuueckuil ypoeHv — TpaBuja MepejadYr OTAEJbHBIX 0alTOB 11O
KabeabHOM, ONITOBOJIOKOHHOM HJIM JPYTOM JMHUHM CBA3SH.
Ha ypoBHe NpuJOMKeHHH (KOTOPBIM HaXOAHUTCA «OJHIKe BCEro»

K II0JIB30BATEJII0) Jallle BCero INPUMEHATCA IIPOTOKOJIBI:

HTTP — A mepenadu Beb-cTpaHUIL;
FTP — pauda nepegadu Qaios;
SMTP — JUIs TIepefadyd Ha cepBep cooOIeHuid

BJIEKTPOHHOM IIOYTHI;

POP3 unu IMAP — nna npuéma cooOIIeHUuH JIeKTPOHHOU
IIOYTHI C cepBepa.

MapmupyTusaTopsl obMeHHBaIOTCA HH(pOPMAaNMel ApPyr ¢ Apyrom, coobas
0 BBEIXOJI€ M3 CTPOSA HMJIH IMOAKIIUYEHHH KAKHX-TO YYaCTKOB ceTH. Tabammbl
MapIIPyTH3anuy O0OHOBJIAIOTCA AaBTOMATHYECKH, TAK 4YTO IIPH BEIOOpE Map-
MIpyTa NaKeTOB yUYHThIBaeTcA (paKkTHYecKasaA CTPYKTypa CeTH B JaHHBIH MO-
MEHT.




KomMneloTepHbie ceTun

CymiecTBYIOT ¥ ApyrHe NPOTOKOJEL (JJIA 9aTOB, HOBOCTHBIX I'PYIIII
Hu T. I.), HO Bce oHHU ucnoab3yior TCP u IP cooTBeTcTBEHHO Ha TpaHC-
IIOPTHOM M CETeBOM YDOBHSAX.

@ Bonpocbl U 3agaHus

1. Kax B HTepHeTe MCHOJIbL3YETCA TEXHOJNOIUA «KJIMEHT — cepBep»?
2. Yro Takoe «mposaiifep»?

A 3. PacckakuTre, KaKk MOKHO IOJYYHATH JocTyn B MHTepHeT. B ueM HocTOMH-
y o\ cTBa HeJOCTATKH pasHbIX criocoboB? IIpuBesuTe mpuMepsl.

2 4. Kaxue ujen OBLIM IIOJIOKEHBI B OCHOBY IVIO0AJIBHON KOMIIBIOTEPHOM ceTu?
ﬂi\k 5. Kak BeI aymaere, nodemy B 1983 r. cers pasgenunun?

6. Yro Takoe runeprexcr?
7. Yem paznmuaroTcsa noHATHA «HTepHeT» U «BceMupHas nayTuHa»?
8. Kakoe ceMelicTBO IPOTOKOJIOB MCIIONL3yeTca B ceTn MHTEepHET?
9. O6BsACHHUTE, [OYEMY NPHMEHAIOTCA HECKOJBKO YPOBHEH IIPOTOKOJIOB.
PacckaskuTe 0 POJIA MPOTOKOJIOB Pa3HBIX YPOBHEIH.
10. KaxoBa poJis y3JI0B-MapuipyTU3aTopoB?
11. Kak obGecrieunBaercs rapaHTHpPOBAHHAS JocTaBKa coobuienuii B MHTepHETE?
12. HasoBuTe HamboJiee H3BeCTHBLIE IPOTOKOJBI YPOBHA npuiaokeHuit. I'ne
OHHM IPHUMeHATCA?

ﬂ_ IloaroroBsTe coobImeHue

a) «Texnonorns "KaueHT — cepeep’ »

6) «Kak BrIOMpaeTcAa MapmpyT nmaxetos?»

B) «Passutue Murepuera B Poccum»

r) «CemeitcTeo npotroxosos TCP/IP»

n) «Tum Bepuec-JIu u ero BKjaj B paseuTue VHTEepHeTa»

§ 48

o

Appeca B UHTepHeTe

IP-agpeca

B HWuaTepHere m00ble aBAa KOMIBIOTEpPA MOTYT CBA3aThCA OPYT
¢ apyrom. J[Jis 2TOro KaKALIM M3 HUX JOJYKEH UMETh YHHUKAaJBHBIH
agapec. C «TOUKH 3peHHs» KOMIBIOTEPOB yaoGHee paboTaTh € YHCJO-
BBIMHU aJpecaMy, KaXXABIi U3 KOTOPBIX 3aHMMAaeT OAUHAKOBOE MECTO B
namaru. Taxwme agpeca (ux HassiBaoT IP-anxpecamMmu) cocTroAT U3 4e-
TBIpEX umceJs B [AMaNasoHe or 0 go 255, HanpuMep:

192.168.104.115




Apnpeca B UHTepHeTe

B arux umcnax 3aKOZMPOBAHBI HOMED CETH W HOMEP KOMIbIOTEpa
B certu. /s Toro urobbl BBIZIEAUTH 3TH ABe dacTu u3 IP-agpeca, wmc-
MOJIL3YIOT MacKu-trabiaousl. Macka — 9TO TOMKe 4YeThIpe Yucjaa B
ananazoHe [(Q; 255], HO oHa cTpouTcA 0CcOOBIM 00pasoM, IO NPUHIIUILY
«n eQUHUI, IOTOM — HYJIW» B ABOMYHOM Kone. Hampumep, Macka
255.255.255.0 B iBONYHOM BHJe 3alMIIIEeTCsS TaK:

11111111.11111111.11111111.00000000

B meii cHauana uayT 24 eqMHUIBI, 4 IOTOM — HYJH. ITO 3HAYWT,
qro nepseie 24 6ura agpeca — Homep cetu (192.168.104.0), a ocras-
mueca 8 OUTOB — HOMep KomibioTepa (y3na) B atoir cerm (115).
Mo3KHO HCIOJB30BATH APYIYIO 3allCh, KOTOPad 3HAYHUT TO K€ caMoe
(«/24» roBOpUT O TOM, UTO B Macke 24 eJUHHIIEI):

192.168.104.115/24

B raxkoii cetm moxker OwiThb 254 ysma, a He 256, KaKk MOXKHO
661710 661 OxkuAaTE. [leno B ToM, yro miaazmui aapec (192.168.104.0)
HcHoNb3yeTca Ausa o0o3HaueHWA Bceil CceTH, a CTapIIHi
(192.168.104.255) — pua Tak HA3BIBAEMOH IIHPOKOBEIATEJIbLHOMN
paccelIKM (cooOIIeHMe OTIpaBJAeTcs BCeM KOMIbIOTEpPaM AaHHOM
cetn). Bece yaunl ¢ anpecamu 192.168.104.% (3mecr * — mioboe ymcio
or 1 no 254) HaxoAATCSA B TOH 3Ke CeTH, UTO ¥ JAHHBIH KOMIIBLIOTED.

Tor e camMblii ajpec ¢ JPyroi MacKOW MMeeT COBEPIIeHHO HHOM
cvmeica. Hampumep, macka 255.255.255.248 B nBon4YHOM cucTeMe co-
Aepxut 29 enunun u 3 Hyasa. Ha pucyake 7.16 obnacts, oTBegéHHAas
HOMeEpPY CeTM, BhiJlejieHa IITPUX0BOM PaMKOM.

Anpec 192 . 168 . 104 s~ ‘116

111000000 . 10101000 .
11111111 . 11111111

e

Puc. 7.16

Vaexn ¢ agpecom 192.168.104.115/29 — aro ysen momep 3 (011,)
B cetn 192.168.104.112:

192.168.104.112 = 11000000.10101000.01101000.01110000,

IlockoaBKy Ha ajapec ya3ja OTBOAUTCA TpU Oura (B Macke Tpu
HyJIsI), B TAKO# CeTH NOCTYIHO TONBKO 23 = 8 anpecoB. YYuThIBad,
4TO JBa W3 HUX cCHeluajlbHble (HOMED CeTH M INHPOKOBeIlaTeJbHbIN
ajzpec), B ceTh MOKeT BXOAUTL He OoJiee 6 y3J0B.




ibi€ CeTHn

CyliecTBYIOT TaK Ha3bIBaeMble «Cepble» ajpeca, KOTOPbIE HE HC-
nonn3yorcsas B «Oonbmom» HWaHTepHere. Hanpumep, auanasoHEBI
aZpecos:

192.168.0.0-192.168.255.255 (192.168.0.0/16)
172.16.0.0-172.31.255.255 (172.16.0.0/12)
10.0.0.0-10.255.255.255 (10.0.0.0/8)

npegHAasHA4YEHBI TOJBKO AJIA JIOKAJIbHBIX cerei. Anpeca 127.0.0.0 —
127.255.255.255 cay:xar paa oOpaleHuss K CBOEMY KOMIIBIOTEpY
(0OBIYHO AJIA 3TOM Lesu npuMeHAOT agpec 127.0.0.1).

Hy:xH0 momHuUTH, uTo IP-agpec nmpucBauBaeTcs He KOMIBIOTEDPY,
a uMmepgeiicy — kKaHaNy nepefaud HAAaHHBIX (CeTeBOH KapTe, MoOJe-
My). [ToaToMy OJMH KOMIOBIOTED MOMKeT UMeTh HeckosbKo IP-ampecos,
(HanpuMep, ecJi HA HEM YCTAHOBJIEHBI IBE€ CETEBELIe KAPTEHI).

B cBsasu ¢ 6ypHeIM pazsuruneM HHTepHeTa agpecoB, KOTOPBIE MOXK-
HO HCIIOJIB30BATHL NPU TAKOM KOZUPOBAHHM, CKOPO He OyaeT XBaTaThb
ana Beex Kenawinux. Ilosromy paspaborana HoBas (IIecras) Bepcus
nporokoya IP, xoropas ob6osmauaerca kaxk IPv6. B Hell Ha KaXabIi
agpec orBoguTcsa 128 6mToB, a He 32, Kak ceiiuac. Azapec IPv6 zanm-
CBIBAETCH B BHJe BOCBMH Ipynm II0 4 InecTHaAUATEePHUYHBIX HHQPEHI,
pasgeNéHHBIX JBOETOUUAMU, HAIIDHMED:

2001:0db8:11a3:09d7:1f34:8a2e:07a0:765d

Vike ceituac cymecrsyer Gosiee 4400 cereil, rae npuMeHAeTCHA
IPv6; aTOT IPOTOKOJ MOAAEP KHBAETCA BCeMH COBPEMEHHBIMH Ollepa-
IIMOHHBIMHM CHCTEMaM{ U IIPOM3BOAMTENsAMU 00opynoBaHuA. IlomHBINA
nepexoxn Ha [Pv6 3aliMéT HeCKOJBKO JieT, OH mnorpebyer GOAbIIMX Ae-
HEXHBIX 3aTPaT M 3aMeHbl BCeX YyCTAPEBIINX YCTPOMCTB.

JJoMeHHBIEe HMEeHa

B oTsimumMe 0T KOMOBIOTEPOB 4YeJIOBeKY HeynobHo paboraTs ¢ umc-
JoBBIMH ajgpecamu. OHH IJIOXO 3anoMuHAaKTCH, Hpu BBode IP-ampeca
JIETKO CAeJaTh OIIMOKY, a 3aMeTHThb eé ZOCTATOYHO cioykHO. IlosTomy
B 1984 r. 6n11a pazpaborana cucTreMa HoMeHHBIX MMéH (anria. DNS —
Domain Name System), KoTopad IO3BOJIMJIA HMCIIOJb30BaTh CUMBOJb-
HBbIe MMeHa CaiToB, HaIlpuMep www.mail.ru.

Ilomen (amrs. domain — objacThb, paiioH) — 3TO IpyIia CHUM-
BOJBHBIX azpecoB B UHTepHeTe. [loMeHBl 00pa3ylT MHOIOYPOBHEBYIO
CTPYKTYPY (HMepapxuio, AepeBO), BHKJIAABLIBAIOTCHA APYr B Apyra, Kak
marpémku (puc. 7.17).
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Yem-TO Takasg CHCTEMa HAIIOMHHAET HNOYTOBBIA aapec, B KOTOpOoM

yKasblBaeTCcA CTPaHa, ropoj, yJauila, A0M, KBAPTHDA.

Touka B KOpHe AepeBa — 39TO KOPHEBOil AomeH. /loMeHbI IepBoro
ypoBHA (OHM HA3LIBAIOTCS AOMEHHBIE 30HBI) MOT'yT 0003HA4YaTh THII

opraHusanuu, Hanpumepl:

com — KOMMepYeCKHe OpraHu3aIuu;

edu — obpasoBaTe/IbHbIe OpPraHU3anuu (YHUBEPCUTETHI,
KOJLIeIKH);

gov — npaBuTenascTBo CIITA;

biz — OusHec;

info — uH(OPMALMOHHEIE CANWTHI;

name — JIHYHBIE CAHTHI;

museum — My3eH;

net — ceTeBble OpPraHu3alluu;

org — pasHbIe OpraHu3aIuH.

Kpome Toro, kaxkgas cTpaHa MMeeT CBOMl ABYXOYKBEHHBIA AOMEH

IepPBOTO YPOBHA.

Pacnpenenennem IP-agpecoB ¥ JOMEHOB IEPBOr0 YPOBHA 3aHUMA-

ercA MeXJIYHApOAHAdA OpraHusalus

ICANN

(aHrJI.

Internet

Corporation for Assigned Names and Numbers). Poccuiickuiit foMmeH
ru 6e11 3aperucTpuposas B 1994 roay.

1

3/ieck epeYHCIeHEl He BCe TeMaTHYeCKHe JOMeHEI IIePBOr0 YPOBHA.



KoMnblioTepHbie ceTun

CroGOgHEBIN JOMEH BTOPOr0 YPOBHS MOMKET 3aperdcTPUPOBATE JIIO-
00i1 xesnaromuil 3a Hebonbmyo mnaty. Takue ycayru okaselBaloT Clie-
IUajJbHble OPraHU3allUd — PEerucTpaTopsl JOMEHHBIX MMEH, HAIpH-
mep RU-Center (nic.ru). [lomeHEI TpeTbero ypoBHA YacTO MOXKHO IIO-
ayuuts O6ecrtarHo. Hanpumep, cadt 1 WWW.LCOZ.I'U | IpegocTaBiseT
BCEM JKeJIalolIMM MeCTO II0J CaiT M AOMEH TpeThero ypoBHA BHAA
ivanov.ucoz.ru. .

Panpile B JOMEHHBIX HMeHax OBLIO paspelieHO HCIOJb30BATh
TOJIBKO JIaTUHCKUE OYKBEI, nudps!l 1 geduc. Celiyac MOKHO pPerucTpu-
pPOBATH JOMEHEI, COAep/Kallue APyrue 3HAKH, BXOJAIINE B KOJAUPOBKY
UNICODE, manpumep O6ykBbl pycckoro aixdasura. 3a Poccueii za-
KpemiéH pomeH Pd, B KOTOPOM BCe Kejailnyue MOTYT 3aperucTpupo-
BATh JOMEHLI BTOPOr0 VPOBHA.

Takum obpasom, ceiiuac B UHTepHETE HCIIONb3YIOTCA JBE CUCTEMbI
aapecos: IP-aspeca u noMenHble uMeHa. UTOOLI yCTAHOBUTE COOTBET-
CTBME MEeXJy HUMH, Ha CIelHaJbHBIX CepBepax, KOTOPble HA3LIBAIOT-
css DNS-cepBepamu, xpassaTca Tabaunbl, cocToAmmue us mnap «IP-an-
pec — pmomeHHOoe uMms». Mx samada — IO 3alpocy KOMIBIOTEPa-KJIHM-
eHTa BepHYTh I[P-azipec Jjsi 3aJaHHOTO JAOMEHHOrO MHMeHH (uau
"HaobopoT).

HOns Toro 4Tro6Gbl KOMIIBIOTEP CMOI' YCTAHOBHTBH CBfA3b C CETHIO,
B HACTPOWKaX ceTeBO# KapThl (wiu Mozema) ykaseiBaerca IP-anpec,
macka cetu u agpec DNS-cepsepa. MHorza st faHHBIE OIPeAEIAIOTCS
ABTOMATHUYECKH NP MOAKJIIOUYEHNH K CeTH IpoBaizepa.

Korza BeI BBOZUTE ajpec caiitTa (IoMeHHOe MMfA) B aJpecHO# CTPo-
ke Opaysepa, cHauasa oTnpasJsercsa 3anpoc Ha DNS-cepsep, 1eib Ko-
Toporo — omnpejennts 1P-agpec cepBepa. Ecau aTo ygajioch, Hampas-
JfeTcA 3alIpoc HAa IMoJIyYeHue Beb-CTPaHUIlBI, IPHYeM JApaiiBep IpPOTO-
kousa IP ucnonsayer nmosydyeHHBIH IP-anpec, a He JOMeHHOE HMA.

3amMeTHM, UTO OJHOMY AOMEHHOMY MMEHH MOXKeT COOTBETCTBOBATH
Heckoabko IP-anpecos. Takoit mpuéM nmpuMeHsAeTCA AJA pacipejesie-
HUA HATPY3KM Ha caiiThl ¢ OOJIBLIIMM KOJIHWYECTBOM IIOCeTHUTeNei (Ha-
npumep, www.yandex.ru, www.google.com). Takum obpasom, cooTBeT-
cTBME MEXKAY AOMEHHBIMH mMeHamu u IP-agpecaMu MOMKHO OIMCATH
KaK «MHOTHEe KO MHOTMM»: ¢ oguum IP-agpecom Mo:KeT OBITH CBA3AHO
HECKOJILKO JIOMeHHBIX UMEH ¥ HA0OOPOT.

Anpec pecypeca (URL)

TouHBIil aj[pec UMeeT He TOJBKO KayKAblil kommbiorep B MHTepHeTe,
HO ¥ KaxJblil JoxyMmenT. I Takoro agpeca dale BCEro MCIOJb3YeT-
ca anraumiickoe coxkpamenue URL — Uniform Resource Locator —




Apnpeca B MhuTepHeTe

VHUBepCcalbHBINH ykasarens pecypca. Tunmunsiii URL-agpec cocrout
U3 YeTBIPEX UYacTel: IPOTOKoJia, UMeHH cepBepa (uinu ero IP-agpeca),
Karajora ¥ MMeHHu AoxkyMmeHTa ((daiiaa). Takyio cucreMy 3anucy IpHU-
ayman B 1990 r. cosmarens BecemupnHo# nmaytunbsl Bepuec-JIm. Ha-
npumep, aagpec

http://example.com/doc/new/vasya-new.htm

BRJIHOYAeT:

1) mporokosn HTTP — nporoxkon ana odMeHa I'MIEPTEKCTOBEIMH J0-

KyMeHTaMHu (570 BeO-cTpaHUIla);

2) noMeHHOe UMsA cepBepa example.com;
3) xaraJjor Ha cepsepe /doc/new;
4) uma (paiina vasya-new.htm,

Wnaue rosopsa, ajas obpamesusa K JOKYMeHTyY vasya-new.htm, xo-
TOpHIH HaxoxuTcss B Karanore /doc/new Ha cepBepe example.com,
HYKHO HCHOJb30BaThL nporoxoa HTTP.

Wrorpa xatanor u wumsa ¢aiina He YKa3bIBAKT, HANPUMED:
http://example.com. 910 o3Hauaer, 4yTo MBI ofpamaeMcs K IJIABHOM
crpaHuie caiita. OHa MOKeT UMeTh pasHble UMeHa, B 3aBUCHUMOCTH OT
HacTpoek cepBepa (uamie Bcero — index.htm, index.html, index.php).

Jna ckauyumBaHuA U 3arpysku (haiJiOB 4acTo NPUMEHAETCs IIPOTO-
xoa FTP, rorpa agpec JoKyMeHTa BBIMJIAIAT IPUMEPHO TAK:

ftp://files.example.com/pub/new/vasya-new.zip

TECTKPOBRHIIB CeTH

IIpu pabore ¢ ceTbI0 BOBHHMKAET HECKOJBKO XapaKTepHBLIX 3ajad,
CBABAHHBIX C MPOBEPKOH JOCTYIIHOCTH KOMIIBIOTEPOB M IIPABHJILHOCTH
paboTtsl cay:x6e1 DNS. Ins oToi mesu afMUHUCTPATOPLI UCIOJIBL3YIOT
YTUJIMTEI, paboTaoniue U3 KOMaHAHOU cTpoku. B Linux ana paGoTel B
KOMaHJHOMH CTPOKEe HYMHO 3alycTuTh mnporpammy Tepmmuan
(Konsole), a B Windows — xomanmHbIi nponeccop emd.

Onpenenum IP-agpec u HacTpodKU cBOEro Kommeiorepa. Jlas aro-
ro B Windows mcnomsayercs komauzga ipconfig, pesyasrar paboTsl
KOTOPOI MOKeT OBITh, HATIPUMED, TAKUM:

[logknwueHre Mo JIOKanbHOM ceTu — Ethernet amanTep:
IP-ampec: 192.168.45.48
Macka nomcerm: 255.255.255.0
OcHoBHOM myo3: 192.168.45.5
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KoMmnsioTepHbie ceTtu

Ilocnenuasa cTpoka MOKAa3bIBAeT ajpec HLI3a — y3ja, Ha KOTO-
PHIil OTHPABJIAIOTCSA BCe MAKETHI, B KOTOPBLIX yKasan IP-aapec mosayua-
Teslsd, He BXOAANIUHN B JIOKAJLHYIO ceTh (B JaHHOM cilydyae — B CeTh
192.168.45.0/24). B omnepanuonHoii cucreme Linux (u apyrux
Unix-nmogobHEIX cucTeMax) AJsA TOH JKe e/ HCIONb3YeTcA KOMaHIa
ifconfigl.

Komanzma ping mochuLIaeT Ha YKAsaHHBIM y3es MaKeThl U KIET OT-
BeTHBHIX naxkeToB (mo mporoxkoay ICMP). Ilo komauzge

ping 192.168.45.5

MBI MOYKeM IOJIYIUTh, HAIPUMED, TAKOU pe3yJbTar:

OBMmeH naxeramu ¢ 192.168.45.5 no 32 Banr:
OreeT oT 192.168.45.5: umcrno Ganr=32 BpeMsa=5mc
OrBeTr oT 192.168.45.5: umucno Banr=32 Bpema<lmMmc
[IpeBHIIEH MHTepBaJl OXMOAHMA IJIA 3amnpoca.

OrBeTr or 192.168.45.5: uyucno 6anr=32 BpeMa<lMmc

Jis xaskaoro nakeTa YKasaHO BpeMs MOJIy4eHUdA OTKJINKA. B naH-
HOM CJIyYae CBA3b €CTh, HO TPETHH makeT ObLI motepAH. Ecan makers!
He JOXO0JAT, 9TO O3HA4YaeT, UYTO CBA3H C Y3JIOM HET HJIHM aJMUHHCTpa-
TOP 3ampeTHJI OTBeYaTh HA 3ampockl o mpoToxkoay ICMP.

Teneps npoeepum, kax paboraer DNS-cepep. Onpegenum IP-an-
pec cepBepa www.altlinux.org ¢ nomombo KoMaHabl nslookup:

nslookup www.altlinux.org

OTrBeT MO’KeT OBITH TAKHUM:

Server: UnKnown

Address: 172.16.172.19
Name: www.altlinux.org
Address: 194.107.17.79

OTO 3HAYMT, YTO B HACTPOMKAX CETEBOI'0 COeJWHEHHUHA YCTAHOBJEH
DNS-cepsep 172.16.172.19, KoTOpBIii He HMeeT JAOMEHHOIO HMMEHH
(aarn. UnKnown — HeusBecTHBIN). Kak ciepyer U3 OTBeTa 3TOro
DNS-cepsepa, ysen www.altlinux.org umeer IP-aapec 194.107.17.79.

1 5
B HexoTopslX Bepcuax, Hanpumep B AltLinux, eé Hy:XHO BBISHIBATH Kak

/sbin/ifconfig




Eciu DNS-cepBep mocrymeH, B KOMaH/e ping MOXXHO yKasblBaTh
He ToabKo IP-ajzpec, HO U MOMeHHOe UM, HAIPUMED

ping www.google.ru

¥Yrunura tracert (B8 Linux — traceroute) moxaseiBaer, 1o KakoMy
MapuUipyTy HAYT IaKeThl K 3ajaHHOMY caiity. Hampumep, pesyiabrar
BBIIIOJIHEHHU S KOMAaH bl

tracert www.yandex.ru

MOXeT BeITVIAAEeTH IIPDHMEPHO TakK:

TpaccupoBka MapupyTa K www.yandex.ru [87.250.251.3]
C MaKCHMManbHBIM 4McioMm npeckkoB 30:
1 <1 mMc <1 Mc <1 mMc 192.168.45.5
2 3 Mmc 2 Mc 3 Mc 193.85.124.15
3 10 ms 12 ms 1 ms aurora-spb-ix.yandex.net [194.85.177.90]
4 16 ms 10 ms 12 ms aluminium-vlan934.yandex.net [213.180.208.12]
5 19 ms 23 ms 12 ms silicon-vlan90l.yandex.net [77.88.56.125]
6 30 ms 32 ms 31 ms 13link-ival-ugrl.yandex.net [213.180.213.4]
7 18 ms 21 ms 24 ms www.yandex.ru [87.250.251.3]
TpaccupoBKa 3aBeplieHa.

ITH JaHHBIE TOBOPAT O TOM, 4YTO IIAKeT JOCTUraeT ya3Jja
www.yandex.ru 3a 7 «IpPbBIKKOB» («XOIMOB»), T. €. IIPOXOAUT 6 mpome-
JKYTOUYHBIX Y3JI0B-MapHIDyTH3aTOpoB. KaiKAOMYy Vy3Jy IOChLIAeTCs
3 maxera, B OTBETE€ YKAa3aHO BpeMs IPOXOMKIEHHA KasKIOro M3 HHUX.
Ecnu ysen umeeT HOMEHHOe MMs, OHO 3anuchiBaercs cJjesa ot IP-ax-
peca. C moMomibi0 yTUIUTHL tracert (traceroute) MOYKHO ompeje-
JIATh, TAe UMEHHO HapyIlleHa CBA3b.

Bonpocbkl U 3agaHus

1. CkosbKO MecTa B IaMATH 3aHuMaer [P-aapec?
2. Yro Takoe macka ans IP-agpeca? Kak ona crpoutes?
3. Kak BBI AymMaeTe, MOTYT JIH JBa KOMIbIOTEpPAa HMeTh OJHHaAKOBEII IP-ax-
pec? OrBer obocHyiiTe.
4. Kakwe IP-agpeca Hcnonb3yioTes A JOKANBHEIX ceTei?
5. Kakue IP-agpeca ncnosns3yior aja ofpalleHus K CBOeMY KOMILIOTEPY?
6. [Touemy cTaHOBHTCA HEOOXOAUMBIM Iepexoj Ha nporokosa IPv6?
7. MoskeT i1 KOMIIBIOTED HMETh HecKoJbKo IP-agpecos? B kakux ciayuaax?
8. 3auem HY’KHEI JJOMEHHEIE agpeca?
9. Yro raxoe gomen?
10. B Bujie KaKO# CTPYKTYPBI MOKHO IPEACTABHATEL JOMEHHYIO CHCTEMY MUMEH?
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17.

18.

. Uto Takoe KOpHEBOH JoMeH?
12.
13.
14.
15.
16.

Yro Tarkoe goMeHHble 30HEI? Kakue ouu OuiBaioT?

Kakue foMeHEBI Bbl MOJKETe 3apPerucTPHPOBATE (€CJIM OHM cBOOOAHEI)?
Yro trakoe DNS-cepep? Kakne QyHKIIUKM OH BBITIOJHAET?

Yro Takoe URL? W3 kakux yacreil oH 0GBEIYHO COCTOMUT?

IIpuBepgnte mpumepsl URL gns BeG-cTpaHHMI, pPHCYHKOB, (daiimoB Ha
FTP-cepBepax.

Onpegenure IP-azpec cBoero KoMmpioTepa W MacKy mogcetn. CKOIBKO
KOMIBIOTEPOB MOJKEeT OBITH B TAKOH ceTH?

Yro rakoe nuioz? Kakue nmaxkeTsl HAIPABIAIOTCA HA IIII037

IloaroroBsTe cooOIIEeHHE

a) «IIporoxoxa IPv6»

6) «JloMeHHBIE 30HBI»

B) «Kak sapermcTpupoBaTtsh gomMeH? »

r) «JloMeHBI ¢ pYyCCKUMH OYKBAMM: 328 U IIPOTHBE»

1) «Kax Hactpouts cerh 8 Windows (Linux, Mac 0S)?»

3apaum

1.

3.

JIucr 6Gymarm, Ha KoTopoMm ObL1 3anmcaH IP-agpec kKoMmbloTepa, OKasaJ-
csA pasopBaH Ha 4 yacTH. BoccTaHOBHTE afpec KOMIbIOTepa (ecim perme-
HUI HeCKOJBKO, BHIITUIINUTE BCe BADHAHTHI):

a)|3.212] | 21 | |2.12| | .42 | ) |87.2| |94.1| [102.| | 49

6) [2.19 .50 5.162 22 e) | 7.2 53 102. | [ 84.1

B) 1.13 .29 1.109 19 | &) |.177| | 9.56 .20 120

r)|(24.12| [1.96| | 4.2 17 3) |2.222 .32 22 2.22

. Kakue us npuBefi@HHLIX IIOCJIE0BATEILHOCTEH MOTYT OBITH MacKaMu?

a) 255.255.255.128 n) 255.255.255.192
6) 255.255.128.64 e) 255.255.224.0
B) 255.255.128.128 x) 255.255.224.192
r) 255.255.128.0 3) 255.255.248.0

IMouemy B ceT ¢ MacKoit /24 mMoxkeT GBITH TONBKO 254 yana, a He 2567
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4.

6.

10.

ITo zagannbim IP-azpecy ceTw m Macke ompenenuTe agpec CeTH:

IP-agpec Macka
a) 12.16.196.10 255.255.224.0
6) 145.92.137.88 255.255.240.0
B) 217.16.246.2 255.255.252.0
r) 146.212.200.55 255.255.240.0
I) 148.8.238.3 255.255.248.0
. Ilo sapanueiM IP-agpecy cetn m Macke OIpejesnTe HOMED KOMIBIOTEpA B
CceTH:
IP-agpec Macka
a) 162.198.0.157 255.255.255.224
6) 156.128.0.227 255.255.255.248
B) 192.168.156.235 255.255.255.240
r) 10.18.134.220 255.255.255.192
m) 122.191.12.220 255.255.255.128
e) 156.132.15.138 255.255.252.0
k) 112.154.133.208 255.255.248.0

,HJIH Kaixamoro I!pHBe).’(éHHOI'O anpeca onpejeJHTe HOMep cCeTH, HOMep
yana, HauboJibIllee BOZMOKHOE KOJHYECTBO KOMIBIOTEPOB B CEeTH.:

a) 192.168.104.109/30 n) 92.60.65.180/26

6) 172.16.12.12/29 e) 118.212.123.1/24
B) 193.25.5.136/28 ) 85.16.172.127/23
r) 10.10.40.15/27 3) 134.5.169.172/22

. Onpezsennre MacKy CeTH MHHHMAJILHOTO pazMepa, B KOTOPYIO BXoguT N

KOMNOBIOTEPOR ISl 3HaueHunt N = 16, 25, 32, 112.

. Hposeph're, €CTh JIM y Ballero KOMIbIOTEpa CBA3L C Y3JIOM WWW.ya.ru.

OHDEREJIHTE CpedHee BpeMA OTKJIHKA.

.C nmomomeio yrmauTel nslookup onpepenuTe IP-agpec cepsepa

www.google.ru. Yro occGennoe Bel 06HADYRUIN?
OnpefennTe MapHIIPYT, 10 KOTOPOMY HAYT MaKeTHl ¢ BAIIEr0 KOMIBIOTEPA
Ha caiT kremlin.ru. CKOJIBKO «IPBIKKOB» COCTABJAET ITOT MAPIIPYT?

§ 49
BcemupHasa nayrtuHa

Yro Taxkoe Becemupnasn mayruna?

Becemupras mayruHa, uiau «Beb6» (aHra. WWW — World Wide

Web) — aro cnymxba Aaas gocryma K THIEPTEKCTOBBIM JOKYMEHTAM
(BeG-cTpanunam), xpanamumca Ha cepBepax. Ceituac WWW — mam-
OoJsiee monmynsapHas cay:kba UnrepHera.




KoMibIoT EePHblie CeTh

F'MnepTekcT — 370 TEKCT, B KOTOPOM €CThb 8KTUBHbIE CChUIKK
(runepccbiNKK) Ha Apyrve AOKYMEHTHI.

I'mmepcchblIKM B 9JI€KTPOHHBIX JOKYMEHTax OOBIUHO IIOJAYEpPKHBA-
JOTCA ¥ BBIIEIAIOTCA IBeToM (o yMoauaHuioo cuHEM). BEcau
MEJIKHYTh JeBOM KHOINKOM MBIIIM HA THIIEPCCHLIKE, B OKHO Gpaysepa
3arpyskaeTcsa JOKYMEHT, HA KOTOPBIM YKasbIBaeT CChIJIKA.

Ha coBpeMeHHBIX BeO-CcTpaHHIAX BCTpedaeTCA HE TOJBKO TEKCT,
HO ¥ rpaduKa, 3BYK, BHJEO0, IPUUYEM KaKALIM dJIEMEHT MOKeT OBITh
runepccelIKoii. Takue TOKYMeHT Ha3bIBAIOTCH rHIepMeaHa.

Caiit (Be6G-caiTt) — 970 rpynna Beb-cTpaHul, KOTopblie
¥ pacnofioxXeHbl Ha 0AHOM cepeepe, ob6beauHeHbl 06LLeil naeein u
CBfA3aHbl C MOMOLLbLIO MMNEepPCCbINOK.

)
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Yrobsl caliT cTaa AOCTYIeH APYI'MM KOMIIBIOTEpaM, Ha cepBepe
JoJI2KHA OBITH 3alyIeHa crenuajbHas mporpaMMa — Beb-cepsep. Hau-
fosree monyJsipHLIe BeG-cepBephI:

© @  Apache (httpd.apache.org) — cBoGozausiii Be6-cepsep

AJIA PasIMYHBIX ONEPAIMOHHBIX CHCTeM, BKJiodad Windows,
Linux, Mac OS;
IIS (www.iis.net) — Kommepueckuii BeG-cepsep aiasa Windows;

« nginx (sysoev.ru/nginx) — GecmiaTHBII BeG-cepBep M IIOYTO-

BBIIl cepBep A/l KPYNHBIX caiiToB (ecth Bepcum mia Windows
n UNIX-momo0HBIX cHCcTEM).

Inst mpocMoTpa BeO-CTPAHUI, Ha SKPaHe MCIOJBL3YIOTCS Iporpam-
mbi-6payaepsl (Internet Explorer, Mozilla Firefox, Chrome, Opera,
Safari). Bpaysep ornpasisier Beb-cepBepy 3ampoc, COJepKaliui
URL-anpec noxkymenTa (BeG-cTpaHMIIbI, PHCYHKa, (aiina u T. I.), a
cepBep B OTBET IepejaéT samnpolieHHble faHHBIe. OOMeH 00BIYHO IIPO-
ucxoaut no nporoxkony HTTP, ogHako ana GesonacHoro obMeHa Cex-
peTHOil uH(poOpManKell, HAIPpUMEDP A BBINOJHEHUSA (DMHAHCOBBIX OIe-
panmuii uyepes HWHTepHer, npumensior nporoxkox HTTPS (anri.
HyperText Transfer Protocol Secure), npenycMaTpuBaomuil mudpo-
BaHHE BCeX IepelaBaeMbIX JaHHBIX.

OcobenHocTh coBpeMeHHOro HMHTepHeTa — IIPHBJEYEHHE IIOJIB30-
paTejeil K HamOJHEHWIO caiToB mMH(popmanued U eé KOPPEKTHPOBKE,




K COTPYZHUYECTBY, COBMECTHOH IeATEJBLHOCTH B CETH. OTO IIPHUBEJIO
K noasjieEnIo TepmuHa Web 2.0, KoropeiM nHOrga o603Ha4Ya0T COBpeE-
MeHHBIN aTan pasBuTua BeceMupHOM ayTHUHBL.

CaiiTel, ucnoabayoniue Texsojorun Web 2.0, kax npasuio, Tpe-
OyIoT pervcTpanuH IOJIL30BATeNEH, AJA BTOro HeoOXoAuM AeicTBy-
IOINUH aZipec dJIeKTPOHHON mouTsl. JIx060i Keraronuil MoKeT co3LaTh
«JIMYHYI0 30HY» C cOOCTBEHHBIMM HACTPOMKAMM M XPAHUTH TaMm (paii-
Jael, (pororpadum, BHAeo, 3aMeTKH. [[pyrue Moryr KOMMEHTHPOBATH
BTH MaTepPHAaJIBI.

IlonpaoBaTenu 00BEeIUHAIOTCA B IPynmnsl (coobijecTBa) IJs TOTO,
uro6bl BMecTe 00CY)KJaTh WHTepecylonue ux Bompockl. Yacro yuacr-
HUKWU MOTYT OIleHHBAThL COOOIeHHA APYT Apyra, TakuMm obpasom, Hua-
MeHseTCcHa <«penyranusa» (MIM <«KapMa») YYaCTHHKOB, IOABIAETCA
HEKOTOpOEe COIIEPHUYECTRBO.

CouumanpHbie ceTn: BRonTam-e (www.vkontakte.ru), % Ogmo-
kaaccauku (www.odnolkassniki.ru), n Facebook (www.facebook.com)
AJIsE MHOTHX CTAJIA MECTOM OOIIEeHUSA C JPY3bAMHU U OTHOKJIACCHUKAMU.

IlosBuauce crnenuajabHBIE CANTHI, TAe I[OJb30BATENH MOTYT
BeCTM OJIOTH — ceTeBble JHEBHUKH ( @ www.livejournal.com,
L:J www.blogspot.com). Bausaue 6J0roB HACTOABKO BO3POCJIO, UTO
HX CTaJii IPUPaBHUBATHL K CPEJCTBAM MACCOBOM MH(MOpPMAIIHH.

AKTUBHO DasBHUBAIOTCS BHKH-cMCTeMBbI (aHII. wiki) — BeG-cailThl,
CTPYKTYPY M COAEpPKHUMOEe KOTOPBIX II0JB30BATEJM MOIYT M3MEHATH C
IIOMOINbI0 UHCTPYMEHTOB, KOTOpPEIE ecTh Ha camMoMm cakrte. CaMmblil us-
BECTHBIH BHKH-CAHT — 95TO0 CBOGOAHAA JSHIUKJIONEAWS BUKHIeIHsT
(pycckas Bepcuda pasMellleHa Ha caiiTe ru.wikipedia.org).

C opmmoii croponsi, Web 2.0 pacmupseT BO3MOMXHOCTH I0JIB30BAa-
Tesneid. C Apyroil cTOPOHBI, HY’KHO IOHUMATh, YTO PasMelléHHbIe JaH-
HBle XPaHATCH T/ie-TO Ha cepBepax, KyJa B NPHHIHUNE MOMKET MMOJy-
YUTH JOCTYII 3JIOYMBILIJIEHHUK. FI3BeCTHEI ClIy4ay MAacCOBBLIX B3JIOMOB
VUETHBIX 3aluceil B COMUAaNBHBIX ceTaX u Oiorax. Ilostomy He ciexy-
er pasmewmars B MHTepHeTe MH(pOpMAaNUo0, onyGIMKOBAHHE KOTODOM
Kak-TO MOKeT BaM IIOBPEJUTH, Aa’ke TEOPETHYECKH.

PaKTHYECKH Ha ONMCAHHBIX BEHINIE CAHTax IOJb30BATEJH CAMH 3a-
nonHAT 6a3y ZAHHBIX O cebe, CBOUX APY3bAX, Kapbepe W Hake JIMU-
HO sxusHU. Vsyuad ¥ aHANIU3UPYs 9TU JaHHEIE, BIAJEIBIEI cAHTOB U
crencay»0 IMojay4aioT BO3MOXKHOCTh MAHUIYJIUDOBATH JIOABMU, HC-
NOJB3Ys MOJYyUYeHHYI0O WH(GOPMAIUI0O B CBOUX LENfAX, HAIPHUMED AJdA
pexysiaMbl ToBapoB. OUeHDb YacTO CONMATbHBIE CeTH UCIOJAb3YIOTCH AJIA
pacnpocTpaHeHHs BPEJOHOCHBIX HNPOTPAMM M PEeKJIAMHBIX COOOIIeHUi
(cmama).



B mayane XXI Bexa Tum Beprec-JIu (aBrop BecemupHOil mayTHUHEL)
NpeJIJIOKUJI Pa3BUBaTh Be6 B HAIPABJEHUM CO3JaHUA «CEMaHTHYECKO
naytuael» (Web 3.0), B KoTOpoi#l Bce NOKYMEHTHI CBA3aHBI 110 KJOUe-
BBIM CJIOBaAM, Kaxk B 0aze AaHHBIX. 910 morpebyeT mepelesKH BcexX
caiiToB (Ho6aBieHNUsA CIEIMAIbHBIX CMBICJIOBBIX «ADJIBIKOB» — T3I0B),
4T0 06ECIeUYUT BO3MOYKHOCTH IMOJHOCTHIO ABTOMATHYECKOr0 IIOMCKa U
obpaboTku mHpopManuu. BMecTo pyYHOro MOMCKA YeJloBeK Oyaer wuc-
IIOJIL30BATH N POrPAMMY-areHT, KOTopad HoAOepPET BO3MOYKHBIE OTBETHI
Ha BOIPOC M JAcT eMy IIPpaBO OKOHYAaTeJIbHOro BeIOOpa. Bmecre ¢ Tem
IIOMCK HOBOT'O THIIA MO3BOJIAT aBTOMATHYECKH coOMparh BCIO HMHQOP-
MAIMI0 0 JAYHOCTH (MJH OpPraHMsalMu), TaK 4YTO 00JacTh ero «4acT-
HOT'O IIPOCTPAHCTBA», «JINUYHOM TAaWHBI» 3HAYUTEJHBHO YMEHBIIUTCSH.

Iouck undopmauuu 8 HaETEepHETE

B HaTepHeTe ceiyac COAEPIKUTCA OrPOMHOE KOJMYECTBO NAHHBIX,
OpM STOM HAWTH HYXKHYI0 HHGOpPMAIMIO HHOIZA OKAa3bIBaeTCsd
JIOCTATOYHO CJIOXKHO.

Mouckoeas cucrtema — 970 Beb-caiT, NnpeaHasHavYeHHbln ans
noucka nidpopmauum 8 MHTEpPHETE.

B Bauvane passutus MHTepHera, Korjga caiiToB OblJIO HEMHOro,
Beb-macTepa (cospaTesin caliTOB) COCTABJIANM CIUCKH CCHLIOK Ha MHTE-
pecHEle caiiTel. Korga cchlIoK cTajgo MHOTO, MX Hadaau oObeMHATEH B
rpynnel Mo TemaMm. B pesynbraTe DasBUTHA ITOW HAEH NOABUINCH
KaTaJIoTH.

Katanor cceinok (aHrn. web directory) — 310 pasbuTblid Mo Temam
CMUCOK CCbINIOK Ha CalTbl C UX KpaTkMum onrucaHuem.

B karajorax o6bI9YHO MCIIOJBE3YIOT MHOTOVDOBHEBYIO I'DYNIMPOBKY
cCBUIOK (mepeBo): B kKaskaoit m3 xpynebsix Tem (Hosocrm, Hayka,
O6pasoBaHue U Jp.) €CTh pasfiesibl, B padaejax — I0oJpasjiessl U T. A.

IlepBBIM KpPYIHBEIM caiiTom-kKarajorom crax Yahoo (www.yahoo.
com), co3manHbli B 1995 r. 3a pybexoM OYeHb NONYJAPEH TaKke
Omxpoimutit kamanoz (Www.dmoz.org), KOTODBHIN MOALEPKHUBAETCH
MeXAYHAPOAHBIM coobinecTBoM pefakTopoB. Camble KpyIHBIE U3 POC-
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cuiicKux Kartanoros — Aundexc-kamanoz (yaca.yandex.ru) u Kama-
ao2@Mail.ru (list.mail.ru).

Karanoru 3anonHAIOTCA BPYYHYIO JIOAbMH-dKCIepTaMu (pegakTo-
paMH Karajiora), KaK/Jblii M3 KOTODPHIX OTBeYaeT 3a ONpeleNéHHBIH
pasgen. Kpome Toro, BeG-macrepa MOTYT IPEAJOMHUTH PeAaKTOPaM
CBOM CalTHI JJIfA BKJIOUYEHUsA B Karasor (6ecraTHO WJIM IJIATHO).

CeplIKM B KaTajorax, Kak IpPaBujO, TOYHO COOTBETCTBYIOT pasfie-
Jy, B KOTOPOM OHM pasMmelleHbl. OZHAKO peZaxkTOphl (PU3HUYECKH He
MOTYT MOCETUTH U IIPOBEPHUTH BCE HOBBIE CAMTBI, KOTOPHLIE €KEeIHEBHO
nosasnawTcas B VHTEepHeTe, M03TOMY YACTO CJIYY4aeTcs, UTO HYMKHBIN
BaAM callT He BKJIOYEH B Karajor. IloaToMy BO3HHMKJA eCTeCTBEHHAS
uaesi — 3aCTABUTh KOMIBIOTEPHYIO HPOrPAMMY MCKATH HOBBIE CANTEI
M aBTOMATWYECKH aHAJM3UPOBATh HHMOPMAIMI0O HA HX CTPAHHUIAX.
Tax NOABUANCH IOMCKOBBIE MAIIWHEL.

Mouckoeas mawmHa — 370 aBTOMaTUYECKas CUcTeMa, KoTopas
XpaHuT uHpopmaumio 060 BCex M3BECTHbIX eil BeB-CcTpaHuLax

W BblOAEeT Mo 3anpocy aapeca TexX U3 HUX, rae BCTPevaroTCs
BBEAEHHbIE NONb30BATENEM KIIOYEBLIE CNOBa.

PoGor-6paysep mnomckoBoii MmammHEI (ero  p

YacTO HasbIBAIOT «IayK», aHINI. crawler) BbIKa- akcuoma 45
9UBaeT C caiToOB BebG-CTPaHMIBI, INEPexXoAs IO anroputm 30, 78
BCEM BCTPEUANOIUMCH HA HUX CCBRIIKaM!, apxusatop 125

3arem Jpyrasd mporpamMMa (MHIEKCHBIH po-
00T) ynansieT U3 TEKCTAa CTPAHUIILI BCIO CIyXkeb- B

HyI0 nH(pOpManuio (Hanmpumep, KOMaHAbl odop- 6ut 5, 15, 25, 43
MJIEHMA) ¥ CTPOMT MHACKC, IOXOMKHUIH HA KHUMK- 6panamayap 112
HbI (puc. 7.18) — andaBUTHBIH COHUCOK CJIOB, Opaysep 322
AJNA KadAOrO0 M3 KOTOPEIX XPAHUTCHA ajipec Puc. 7.18

Be0O-CcTpaHMIIBI 1 HOMeD (MM HOMepa) 3TOTo CJIO-
Ba Ha CTPaHHUIIE.

TTonb3oBaTess BBOAUT B 3ampoce KJIOYEBBIE
CJIOBa, KOTOPEIE €TI0 UHTEPEeCYIOT,

Kniouesbie cnosa — 310 HAbOP CNOB U BLIPAXEHWI, KOTOPbIE
oTpaxaioT Tpebyemyio nHdopmaumio.

1
Hauaneaeril ciMCOK CTPAHHUI] OGLIYHO 3a4aI0T PA3PaGOTUIHKM.

8

b
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IlouckoBbIil PoGOT ¢ IIOMOIIBI0O MHJAEKCA HAXOAUT Te CTPaHMILBI,
rje BCTPEYAIOTCS 3TH CJIOBA.

Kajxnasa moucKoBadg MAIIMHA MMEeT CBOM A3BIK, KOTODPBIH MO3BOJIA-
eT COCTABIATH CJIOKHBIE 3alpOChl, HAIpUMep HMCKJIHYaTh HEKOTOpBIe
KJIIOYeBbIe CJIOBA M3 IIOMCKA WJIA MCKATH OJHO CJIOBO M3 3aJaHHOTO Ha-
Gopa cioB. Bo MHOrMX cucTeMax AJs 00O3HAUYEHHs JIOTMYECKOil omepa-
mun «WUJIW» (Hy>KHO OIHO U3 YKA3aHHBIX CJIOB) MCIIOJB3YETCA CHMBOJI
|, a mas mormueckoit onepanun «M» (HysxHBI 006a ci0Ba) — CHMBOJ &.
Eciu HY»KHO HallTH CJIOBOCOYETaHMe, B 3ampoce ero 6epyT B KaBBLIYKHU.

OOBIYHO IOMCKOBBIA POOOT HAXOAUT THICAYM CTPaHWI], COOTBET-
crByomux sanpocy. OHH BBIZAIOTCA IIOJB30BATENII0 B TOM NODPAAKE,
KOTODBIH ompejensercs paspaborumkammu. Haimie BCero y4MThIBAETCH
Yumupyemocmy — 4UCIO CCHUIOK C APYI'MX CaiiTOB Ha BTY CTPAHUILY;
yeM CCBLIOK OOJIbIlIe, YeM BBIIIe «pPaHr» JAaHHOW CTPAHUIBI M TeM
BEIITIe OHA PACIIOJIOKEHa B pedyjibTaTax IMOUCKA.

Camas KpyImHas Me)XJyHapojHas IOMCKoBas MammHa — Google
(www.google.com). B Poccuum aumaupyomue I[IO03UIHAN 3aHHMAaeT
Andexe (www.yandex.ru). 9T cHCTeMBl YMEIOT HCKATh He TOJBKO
TeKCT, HO TAK’Ke KapTHHKM M BUAeo (IpaBja, IIPU MOHMCKe M300paxe-
HHUH HCIOJIB3YETCHA TeKCToBad MH(popMauusd pPAAOM C gumu). Iloucko-
pas cucrema TinEye (tineye.com) mo3BojisieT HAXOAUTH NB00PAKeHU,
noxo:kue Ha obpaserl.

Bonpocbl U 3agaHna

1. Uro Taxoe runeprexct? UTo Takoe runepcchlIka’?
2. Uem OTIMYAIOTCH MOHATUS «TUIEPTEKCT» U «THIepMenuas?
3. Uto Takoe Be6-ceprep? Uro Takoe Gpaysep?
4. Kak paboraeT TeXHOJIOTHA «KJIHEHT — CepBep» IPH OpPOCMOTpe Beb-cTpa-
AL ?
5. B kakux cay4asx mcmouasayerca nporoxon HTTPS? Yem oH orinuvaercs
or nporoxosa HTTP?
6. Uro Takoe Web 2.0? PacckaskuTe O JOCTOHMHCTBAX M HeJOCTATKaX aTOM
TexHoJsoruu. IIpuBeanTe NpUMepEHI.
7. YUro takoe coobmiecTBo?
8. Uro Taxkoe Gior? Yem, Ha Baml B3TAJ, O0ObACHSAETCHA MONYJAPHOCTH
610r0B?
9. Yro Takoe BUKH-cauT?
10. Yro Takoe cemaHTH4YecKada nayTuHa? Kaxosbl, Ha Baml B3rJAx, AOCTOMH-
CTBA M HEAOCTATKH 3TOH muaemn?
11. Yro Taxkoe momckoBaa cucrema? Kakme THIBI IIOMCKOBBIX CHCTEM BbI
3Haere?



BcemupHas nayrtuHa

12. HazoBHTe H3BECTHBIE BAM KATAJOI'H CCBHLIOK.

13. B ueM HOCTOMHCTBA ¥ HEJOCTATKH KATAJIOTOB?

14. Yro rakoe nouckoBasa mammuua? Kak ona paboraer?

15. Yro Takoe KiO4YeBble ciaoBa?

16. Kakyo madopManuio KpoMe TeKCTa YMEIOT UCKATE MOMCKOBhIE MAITHHEI?

TloaroroBsTe coobImenue

a) «Web 2.0 u Web 3.0»

6) «CemaHTHUECKAsa NayTHHA»

B) «ObmeH cekpeTHOI mHGOpManweit B HaTepHeTe»
r) «ConuaJbHEIE CETH: 38 M IPOTUB»

) «Bnorrep — x066u mau mpodeccun?»

e) «CepBucsl Google»

K) «fI3BIK 3amIpOCOB MOUCKOBOM cucTeMbl Google»
3) «53BIK 3aIIPOCOB MOMCKOBOH cucTeMbl AHAEKE»
u) « BUKH-caliTeI»

3apgaum {@

1. Pacnosnoskure 3ampochl K MOMCKOBOMY CepBepYy B HODPAAKe BO3DACTAHMS
KOJIMYeCTBA HAWJAECHHBIX CTPAHMUIL:
a) npuHTepsl & ckaHephl & mMpojaka
6) npuHETEpH! | mpojaxka
B) IPUHTEPHI | ckaHeps! | mpoxaska
r) opuHTepH & mpoja)ka

2. PacnoyioyuTe 3aIpochl K MOUCKOBOMY CepBepY B IODSAJAKE BO3PACTAHUA
KOJIMYEeCTBA HAMIEHHBIX CTPAHMIL:
a) Amepuka | nyremecrsennuku | Konym6
6) AMepuKa | IyTeIIeCTBeHHUKHI | Konym6 | orkprrTue
B) Amepuka | Konym6
r) Amepuka & nyremecreenankn & Konym6

3. Pacnonoxure 3anpocel K MOMCKOBOMY CepBepy B NMOPAAKE BO3PACTAHMUSA
KOJIMYeCcTBa HAWJAEeHHBIX CTPAHUIL:
a) ceMeHa | HOMHUIOPHI | OrypIis
0) cemeHa ] (orypusl & cemena)
B) ceMeHa & MOMHIOPLI
r) cemeHa | orypist

4. Pacnionoxure 3ampochkl K MOMCKOBOMY CepBepy B NOPSAAKE BO3PACTAHHUS
KOJMYeCcTBa HAWJIEHHBIX CTPAHUIL:
a) anaHacs! | (rpymu & TUMOHBI)
6) ananacer | rpymu
B) (rpymin & nuMOHBI) | (aHaHACH & MaHAAPUHBI)
r) aHAHACH! | TMMOHBI | rpyImIH




KOMI’IbIOTeprle cem™m

§ 50
SNEKTPOHHAaA no4yrta

DIeKTPOHHAA TOYTAa — OAMH W3 IEPBBIX cepBHCOB (cayxO)
WHTepHeTa, HO M ceifuac OHA WIPaeT B CETH OIPOMHYIO poJib. [liA
TOro 4ToOBl OTIPABJATH W IPHHHUMATE COOOMIEHHMsA, NOJbB30BATENIb
JOJI3KEeH 3aperucTpUpOBATH MOYTOBBIH SAIMIMK HA OJHOM M3 IIOYTOBBIX
cepBepoB B MHTepHeTe. MHOrme u3 IOYTOBBIX CEPBEPOB GecniaTHBI U
uMeloT BeG-uHTepdeiic, T. €. MO3BOJAAIT paboTaTh ¢ mouTOH B Opay-
3epe, He yCTaHABJIMBAsg HAa KOMIIBIOTED IOYTOBBIe ImporpamMmbl. Ilpu-
Mephl TaKHX cepBepoB — mail.ru, mail.yandex.ru, mail.google.com,
mail.yahoo.com.

DIileKTPOHHEIN aZipec COCTOUT U3 ABYX YacTeil — Ha3BaHWU IMOYTO-
BOTO AIIMKA ¥ MMEHH CcepBepa; OHU pasjensiorcs cuMeosioMm @, cieH-
roBoe HaszBaHHe KoToporo B Poccum — «cobaka» (ero opunuanbHOe
HasBaHuMe — KoMMepueckoe at). Aapec vasya@mail.ru ogHauaer: mod-
TOBBII AWK vasya Ha cepsepe mail.ru.

Ilisi OTIPABKM COOOIIeHUsT KOMIbIOTED HoJb3osaresnsa (Bacu) mou-
sKeH OOMEeHATHCA MAHHBIMHM C IIOYTOBLIM CEPBEPOM IO IPOTOKOJY
SMTP (aura. Simple Mail Transfer Protocol — npocTO# IPOTOKOJI
nepejavyyd MOYTHI). 3aTeM 3JeKTPOHHOe MUCHEMO nepegaércsa Ha cepsep,
rjle 3aperuCTPUpOBAH IOYTOBBI smuK azpecara (Ha puc. 7.19 aro

Bacsa

HurepHeT

-
IMAP ITouToBEIit
cepBep

vasya@mail.ru

yahoo.com
john@yahoo.com

= SMTP
e ~Pops,
IlouToBslil IMAP

cepeep IxoH

Puec. 7.19




cepep yahoo.com). IIucemo coxpaHseTrcs Ha cepBepe A0 TexX IOD,
noka azapecat (JI[3xK0H) cO CBOEro KOMILIOTEPA HE NPUMET IIPHUIIEIITYIO
emMy I1ouTy, ucnonb3ya mnporoxox POP3 (amran. Post Office
Protocol — mo4TOBBI 1POTOKOJ) uau nporoxkoax IMAP (amru.
Internet Message Access Protocol — IPOTOKOJ AOCTYNa K COOOIIeHU-
aAm B UHTepHETE).

Yro6e! TONYUYUTE CBOU COOOIIEHUA C cepBepa, [30HY HeobXomaumo
BEECTH I1apojib, OJHAKO JJIA OTHPABKHM COoODIneHHUs (IO IIPOTOKOJY
SMTP) sro He HyxkHO. [Io3TOMY MOKHO MOCJIATH COOOIeHHE ¢ JI000T0
anpeca (6e3 BezoMa ero BJaJieNblla), ¥ OYEHBL CJOKHO paszobpaTbed,
KTO JKe B CaMOM Jiejie aBTOp IHChbMAa. JTa CUTyal[usA NpUBeJia K ITOAB-
JICHMIO MacCCOBBIX PACCBLIOK DPEKJaMbl C UYsKHMX aJpPEcOB — cHamy.
s 6ope6BI CO CIAMOM MHOTHE cepBephl TPeOYIOT BBECTH MAapoJIhb (BBI-
IIOJTHUTH aBTOPU3AIIHIO) Aarke IPH OTHPaBKe COOBIeHMI.

Coobmienre 5JIEeKTPOHHON ITOYTHI COCTOMT M3 3aroJIOBKA, TEKCTA
NHCBMa U BJIOKEHHBIX (hailyios.

3aroloBOK MUCBMa COJAEPIKUT CHAYKeOHYI0 MHMOPMAIUIO, Heo6X0-
AUMYIO JUJIsSl TIepechlIKK. BoT npumep uHbopmManuu B 3arojoBke (Ipu-
Be/IeHbl PYCCKHe U aHTJINiicKHe 0603HAYCHUA):

Komy (To): john@yahoo.com

Or koro (From): vasya@mail.ru
Orserure (Reply To): vasya—-home@mail.ru
Kommusa (CC): boss@mail.ru
CxpriTas konusa (BCC) : john2@yahoo.com
Tema (Subject): O rokynke cJIOHa

ITone «OTBeTHTH» HCHOJB3YETCS TOTAA, KOTAA COOOIIEHME IIOCHI-
JIaeTCA C OAHOTO aapeca (Hampumep, ¢ pabodero), a OTBeYaTh HYKHO
Ha apyro# (momammrHuit). Ilo Bcem azpecaM, YKasaHHBIM B moje «Ko-
NHAA», OTIPABIAITCA KONUM nuckMa. Konnuy oTnpaBasioTesa emnié u 1o
BCeM ajapecaM, KOTOpble ykKasaHbl B moiie «CKpeITasg KOOMA», HO
OCTaJIbHBIE IIOJIydaTeNd 00 3TOM He Y3HAIOT.

Cunraercsa MIOXMM TOHOM He 3aIOJHATH moje «Tema» ocMbICIeH-
HBIM TeKcTOM. Bo-mepBrIX, yacTo coolblneHus 6e3 TeMBl YAAISAIOTCS
cpasy Kak cuaM. Bo-BTOpBIX, MHOI'HE JIOAM ITOJYYAlOT AEeCATKH CO06-
INeHUuil B JIeHb, U UM yA00HO cpasy COPTHPOBATh MX IIO TeMaM, a II0-
TOM y)Ke 4YUTaTh. B-TpeThux, MCKaTh HY)KHOe COODIEHWe cpeju me-
CATKOB JIPYTHX TOxKe yxoOHee Bcero mo moawo «Tema».

OcHOBHYIO YacCTh IHCHMA TOXK€ NPUHATO CTPOUTH IO HEKOTOPBIM
npaBujIaM, IIOXOXHM Ha IIPDABHJIA COCTABJIEHUS OYMaKHBIX ITHCEM.




CHauaja MAET IPUBETCTBHE, 3aTeM CYTh COO0IIeHUsd, B KOHIE (hamu-
JHAA ¥ MMs aBTOpPa, a4 eCJH 9TO OMHUIMATLHOE MHCBMO — €ro JOJK-
HOCTH U CBeZeHus 00 opraHusanmuu. Hampumep:

3opaBcTByMTE, JIXOH!

HeT nu y Bac XxelnaHMA KYINUThL CJIOHA?

C yBaxeHmuem, Bacwunwumi,

TeHepalnbHE OoupekTop 000 «Pora M KOMEITa»,

r. Poroeck, yn. KonumrrHasa, 2,

Ten. +7 (1812) 111-22-33, daxkc +7 (1812) 111-22-34
http://rogakopyta.ru

BmecTe ¢ mMchMOM MOKHO OTIPaBUTH JI00Oble Hebosbmue Ghaiasl
(orpaHnuyeHMs HA MAKCHMAJBLHO JOIYCTHMLIN pasmep (aiisa ycraHas-
JIMBaeTCcAd aAMHHUCTPATOPOM cepBepa). MHoOrHe MoYTOBbIE CepBephl 3a-
NpeInalT MNepechbUIKY HMCIOJHAeMBIX (ailaoB (¢ pacmiMpeHueM exe),
IIOTOMY 4YTO TaK MOTLYT PAacIpOCTPaHATHCA BUPYCHI M BPEAOHOCHBIE
HpPOrpaMMBEI.

Bonpocbl n 3apaHusa

1. Yto HeobxoAMMO AJIS OTHPABKM COOOIIEHHI MO 3JIEKTPOHHOM mouTre?

2. U3 kakux yacTeil CTPOUTCHA aApec SJIeKTPOHHOM MOYTHI?

3. YUro Takoe mouyToBEIH ceprep?

4. Kaxne IpOTOKOJIBI MCIIOJL3YIOTCHA AJMA PaboThl ¢ BIeKTPOHHOM MOouTOH?

5. Yro Taxkoe Beb6-unrepdeiic? Kakne npenmyinecTsa U HeJJOCTATKH OH MMe-
eT B CPaBHEHMH C MCIIOJH30BAHMEM [OYTOBBIX nporpamm? Ilpusexure
mpuMepsHl.

6. O6bACHUTE, KaK mepejaércsa 2JeKTPOHHOe cooblleHue OT OTIPABUTENA K
noay4dareiio.

7. IloueMy Ha MHOTHX MOYTOBBHIX CepBepax HYXXHO BBOAHUTHL MApPOJbL AJSA OT-
MMpaBKH coO0IeHuit?

8. Uro Ttakoe cnam? Kakx BBl ymaere, mouemMy ciaM — 3TO IJIOX0?

9. Kaxasa nHGOpMaIHa BKJIIOYAETCA B 3aTOJOBOK AJIEKTPOHHOrO nuchma?

10. IToyemMy peKOMeH/yeTCs He OCTaBJIATEH moJie «Tema» muchMa IMyCThIM?

11. Kak nNpuHEATO CTPOUTH OCHOBHYIO YACTh JIEKTPOHHOrO NHChMa?

12. Kaxue (aitibl MOKHO OTIPABJIATE BMECTE C 3JEKTPOHHBIM coobmieHuem?

13. IToueMy MHOTr'HMe IOYTOBBLIE CEPBEPhI He pas3pellarT MePechblIKY MCIOJIHAe-
MEIX (haitioB?

IloagroroBsTe coobmeHUe

a) «IIporoxosast POP3 u IMAP»
6) «BesomacHOCTE 37IEKTPOHHOM MOYTHI»
B) «IToura Google»



rue cnyx0ul MHTepHera

)bl VIHTE@ PHEeTa

Ob6men daitnamu (FTP)

Hnsa obmena daitraMmu ucnonassyercsa nporokoxa FTP, mosBous-
oMU cKauuBaTh (ailibl ¢ cepBepa HA KOMIILIOTED IIOJb30BATENIS
(anrsn. download) n sarpy»xars daitiasl Ha cepsep (anra. upload). D1o
BO3MOY>KHO TOJIBKO TOrJla, KOTZla Ha KOMIIbIOTepe-cepBepe paboraer
crnenuanbHas nporpamma — FTP-cepBep, KOTOpasi npuHUMAET 3a1po-
ChI KJIMEHTOB M OTBe4YaeT Ha HUX mo nportokoay FTP.

FTP-cepBepsl MCIIOJIB3YIOTCA s PACHPOCTPAHEHHA GECILJIATHOTO
nporpaMMHOTo obecrneuenus (cBoGogHble, fecriaTHbIe U YCIOBHO-Gec-
IUIaTHBIE NTPOrPaMMBbI, OOHOBJIEHHMS AHTHBHDPYCHBIX 6a3 u T. 1.) M
sarpysku (aiisnoB Ha BeG-caiT.

HAnas paborsr ¢ FTP-cepBepoM HEOGXOAUMO 3aperHCTPHPOBATHCH
O/ CBOMM KOJOBBIM MMEHEM — TaK Ha3bIBAEMBIM JIOTHHOM (OT aHTJI.
login — log in) u BBecTM mapoms (aHri. password). OGHAKO MHOTHE
FTP-cepsepsl MOANEDKUBAIOT AHOHUMHBIH BXOJ: BMECTO MMEHH HYK-
HO BBECTH «anonymous» (aHOHMMHBINA), a BMECTO Mmapojsa — JI06yio
IOCJIeIOBATEIBHOCTh CUMBOJIOB.

s paborsl ¢ FTP-cepBepaMy MCIIONIB3YIOT POTPAMMEBI, KOTOPHIE

HaspiBalorcA FTP-kamentamu. OpHa M3 CAMBIX HONYJAAPHBIX MpO-

rpaMM B3TOr0 THIA — CBOOOAHBIA KpOCCIIATHOPMEHHEBIH KJIMEHT
FileZilla (filezilla-project.org). Ha pucynke 7.20 B 0gHOM OKHe
IporpaMMbl MOKa3aH KaTaJlor Ha KOMIIBIOTEPE IOJb30BaTeNA, a B APY-
rom — karajor Ha FTP-cepsepe. [y paboTsl ¢ aiiraMmu MOMKHO mc-
MOJI30BAThL MBIIIIb.

Berpoennsie FTP-KJIMeHTHI €CTh BO MHOTHX JDYTUX IPOrpaMMax,
Hanpumep B Far Manager.

Bpayseps! Tose ymeor paborars mo mporoxony FTP. Baiias ma
FTP-cepsep, BMeCTO KpacOYHBIX BeG-CTPAHMI[ BBl YBHAMTE IIPOCTO
crnHcoK (aitnoB U Katanaoros (puc. 7.21). Maiiy HAUMHAET CKAYMBATD-
C#, €C/IM MIEJKHYTh Ha €r0 MMEHH, KOTOPOe ABJIAETCS CChLIKOI.

ITo ymongauuio 6Gpaysepsl MCIONb3YIOT AHOHUMHBIH Bxon. Ecmu
HYMXHO yKa3aTh UM IOJL30BaTeNA (JOTHH) H IAPOJb, HX BKJIIOUYAIOT
B aZipec, KOTOPBLIH HabHpaeTca B ajJpecHON CTpOKe:

ftp://user:asd@files.example.com

3neck Bxon Ha FTP-cepsep files.example.com BeimosHseTcs nop
HMMeHeM user ¢ mapoJjgem asd.




7 KomMnbloTepHbie ceTu

& ftp.botik.ru - ftp.botik.ru - FileZilla

RETRQOCZ?ZZ? 2 1.diff.gz
150 Opening BINARY mode data connection for gee-2.7.2-2.7.2. 1.diff gz (18029 bytes)
226 Transfer complete.
Dadin nepeaaH yonewHo, nepeaan 16 029 BaiT B | cexynas
OT cepeepa

1693 470

(€ 3)(C)(#)[% roimpraspersyconbsesss b | B £

Copepsxanue /bases/apu/

Hmsa Pasmep Tlocnemuee m3MeHeHHEe
[ponnrenscinit xaranor]

apu-0607g xml 1821B 18.03.10 11:15:00
apu-0607g xml dif 621B 18.03.10 11:15:00
apu-0607g xml kiz 962B 18.03.10 11:15:00
apu. get 39B 25.01.10 7:28:00
apustt 20B 18.03.10 11:15:00
apu0001. dat 65.6 kB 18.03.10 11:15:.00
apu0002 dat 86 kB 18.03.10 11:15:00
2pu0003.dat 484 kB 18.03.10 11:15:00

Puc. 7.21

Yrobbl MOHATH, Kakad HHGOPMALUA COAEPKUTCA B (dailnax, MOXK-
HO TmoucKaTh (aiinel ¢ umenamu index, dirinfo, readme — 0OBITHO
OHU COAEPIKaT onucaHue (hailyioB TEKYIIero Karajuora.




Ecnu Bel TOuHO 3HaeTe uMa (aityia, ¢ HOMOIILIO CHEMUATBHBIX IO0-
MCKOBBIX cHcTeM (Hanpumep, wwuw.filesearch.ru), MOXHO HaWTH
FTP-cepBep, rjge oH HaAXOAUTCH.

@ opyMmbI

®@opymel (puc. 7.22) — 310 cnenuaabHble BeG-caiiThl (MIH pasne-
Jipl Be6G-caliTOB), IpeAHASHAYEHHEIE AJA O0I[eHUA MOCeTUTe el B ¢op-
Me oOmena coobmenuamu. CooflieHus XpaHATCA Ha cepBepax B
WHTepHeTE U IM09TOMY JOCTYIHBI BCeM YYaCTHHKAM B JIO60H MOMEHT.

AnvuHHCTPaTOp (DOpyMa CO3Ja6T HECKOIBKO paszmenos gopywma,
OTJIMYamMuXCA no remMatTuke. Ilosp3oBarenn co3maioT B 9TUX pasje-
JIax TeMbl AJA OOCyxJAeHUsA (MHOTAA TeMy HAa3bIBAIOT «TOIUK», OT
aHrJ. topic, Wi «TpeA», OT aHrJ. thread — HUTH). YYaCTHHUKH MOTYT
OTBedaTh Ha Ji00ble COOOIeHns B TeMe, KOMMEHTUPOoBaTh ux. J[l1sa nus-
VYeHHus OOLIeCTBEHHOI0 MHEHHs AaBTODP IEePBOTO COOBGIEHUS TEeMBI
(«TonuK-cTApTEpP», OT AHTII. topic starter — TOT, KTO HAYaJl TeMy) MO-
sKer 1o0aBUTH K Hel ommpoc (rojocosanue).

Light & He cornacen.

YuacTHHE NpoeETa

A 4 He cornacex

CHaaNg HyHO H3Y\MTE CHTYaLIO, @ noToM AeficTEomaTs. Ecnw BpaThca 3a cepeeskeil npoexr, Tpefiyerca
NPOCYHTATL BOIMONHEIE AOXOAL W PECXOfL!

Bnawen, k1o sepyerl

Peructpaupa® 1811 2005

Coobuienwi 65 lm
Pasha £ Hy, Aaeaii, nayuan
Crapoxmn Unrara: =
Coofuyenne ot Light g i
_Cnalwmin_w A & nomont 3 i

Hy. aagai, way4ad. Tem spedenem apyrve ByayT A8naTe, W, caMoR IAABHDE, ¥ MK NoAyuwTCAl

Perctpayss: 20.10.2005 Oeawnw gsa — veTwipsl
Anpec. Mocres,

Caobilienmi: 260 Az
Puc. 7.22

BosbmuHCTBO (DOPYMOB MOryT IpOCMATDHBATH BCe IKeJIAOIIUe.
Hns TOro 9TobBl OTHPABUTEL CBOE COOBIEHME, OOBIYHO Tpebyercsa pe-
rucrpanua. Moryr OBITE M «3aKpBITBIE» DPas3feJbl, AJA ZOCTYIA B KO-

TOPbIE KPOME perucTpanyd HY:KHO CHelHaJbHOE paspelnieHHe
aJMHHHCTPATOpA.



Ilpu perucrpamuy I0Jb30BATENHs BBIOMpaeT HHK (0T aHII.
nickname — ICeBAOHMM); Ha cepBepe co3jaércad Npoduias YUACTHUKA
dopyma — cTpaHuMIA, I'Zle OH MOXKeT OcTaBUTh MH(DopMaiuio o cebe,
3arpys3uTh aBaTap — KapPTHHKY, KOTOpas ero MOKeT XapaKTepuso-
BaTh, 9TO MOKeT ObITH (poTorpadusa. MHOrIa MCHOJBL3YIOT TaKMKe CJIO-
Ba «aBaTapKa» WM «I03epnuK» (OT aHTJ. user picture — KapTHHKa
IOJB30BaTeNs1), UMEIIHe TO Ke 3HA4YeHue, YTO U aBaTap.

Ha GoxpmmHCTBe (OopyMOB paboTaeT CHCTeMa JHMYHBIX COOOILe-
HHIl — BHYTPEHHsA 3JI€KTPOHHAsA rouTta (opyma.

3a MOpAAKOM CJeJAT OTBETCTBEHHBIE YYACTHUKU — aJMUHUCTPa-
tTop (hopyMa M HasHaUYEeHHBIE UM MojepaTopbl. OHM MOryT MBMEHATH,
mepeMeIaTh U yAAIATh Jio0ble cOOOmMeHus, YAAJIATE HPOPUINA TI0Ib"
goBaTesieif ¥ OrpaHUYMBATH UM JOCTYIl — «OaHHTH», T. €. 3alpeniaTh
OTIpaBIATH coobmenus (ot aura. ban — sanper). O6s19HO B hopymax
HAKas3bIBAETCH:

oTKJOHEeHHe oT TeMbl — oddronuk (oT anri. off-topic — «BHe
TEeMBEI» );

ockopbJieHMe YUaCTHUKOB, HEIIEH3YPHbIe BhIDAKEeHUHA;
pexyama.

B HEKOTOPHIX (POPYMAax eCcTh CIHMCOK YacTO 3a/laBaeMbIX BOIIPDOCOB
u orseroB Ha HuX («9aBo»), B aHrimiickom Bapmanre FAQ —
Frequently Asked Question. ITepex Tem Kak co3[arb HOBYIO TeEMY,
HY’KHO IONBITATHCA HAWTH OTBET Ha BOIIPOC CAMOCTOATEJBHO, IIPOYH-
TAB BTOT AOKYMEHT (MHAYe BaC MOTYT «3a0aHHUTH»).

IIpOM3BOAUTEIN ANNapaTypsl ¥ IPOTPAMMHOrO obecIedeHHs Hac-
TO CO3ZAIOT HA CBOMX caiiTax (OPyMEI, IJle UX IPEeACTaBUTETH IIoOMOora-
JOT [OJIb30BATEJIAM pellaTh BOSHHKAIOIIHe BOIPOCHI.

Panbmie posib (h)OPYMOB BBINOJIHAJIMA TAK Ha3biBaeMble IPyNHnbl HO-
BocCTel (aHrJ. newsgroup), Ajas paboThl ¢ KOTOPBIMH HMCIOJIL30BAIHUCH
cnenuasbHble KJIMEHTCKHEe [IporpamMMmbl, paforaiomiue IO NPOTOKOXY
NNTP (auru. Network News Transfer Protocol — ceTeBoil IPOTOKOJ
nepenauu HoBocTeit). MHOrza Takue KJHEHTHI BCTPaMBAIOT B IOYTO-
Bhle mporpaMmsbl, Hanmpumep B Mozilla Thunderbird. [lnsa y4yacTus B
COBPEMEHHBIX TDyNIax HOBOCTeH JOCTATOYHO MCHOJB3OBATH JIIOGOH
Gpaysep (cMm., HanpumMep, groups.google.com).

O6menue B peaJbHOM BPeMeHH

BrIpaskeHUe «B PeajbHOM BPeMeHM», M OHJIAWH (aHTJI. on-line —
Ha JUHHUM) O3HAYAET, YTO BCE YYACTHUKH B MOMEHT oOMeHa uHpopma-
nmyei HAXOHAATCA 3a KOMIBIOTEPaAMH.



Opyrue cnyxos MHTepHeTa

Ilpocrefimuii BapuanT OOIIEeHHsS B PealbHOM BpeMeHM — 00MeH
TeKCTOBBIMH coobmenusmu. Yarel (auri. chat — GOITOBHS) MO3BOJIA-
0T «pasroBapuBaTh» TPYIIIE JIIOAEH, KOTOphle KAk Obl HAXOLATCH B
onxHOM KoMHaTe. J[JIfg TUYHOrO OBIEHUSA UCIOJb3YIOT MPOrPaMMBbI XJIA
o0MeHa MrHOBEHHBIMH COOOmEeHHAMH (MeCCeHKepsl), HaIpuMep:
I1CQ (www.icq.com), Mail.ru Azenm (www.mail.ru),@ Kopete (pna
Linux), Q iChat (nns xomnelorTepos GupMmel Apple). BosmokHO, B
HejaJeKoM OyAyIieM HMX 3aMeHHUT OecIiaTHas CHCTeMa MTHOBEHHOTO
obmeHa coobiIeHuAMA ;) Jabber (www.jabber.org). C nmomomeio mec-
CEeH/PKePOB MOXKHO IlepefaBaTh (hailyibl HAIPAMYIO C KOMIbIOTepa Ha
KOMIIBIOTED HJIN Yepes cepsep.

Ocoboii momynapHOCTBIO moOJB3yeTcs OecllaTHAA HporpaMMa
@ Skype (skype.com), koTopas mo3BoJgeT:

« OpPraHM30BLIBATH JIUYHBIE U I'PYIIIOBLIE YATHI;

» IepefaBaTh cOOOIIeHMA M (AIIBI ¢ KOMIBIOTEPA HA KOMIIBIO-

Tep;
s YCTAaHaBJIMBATH I'OJIOCOBYIO M BHJEOCBA3L (AJA 3TOro Heobxomm-
MBI HAYIIHUKHA, MUKPOGOH 1 Beb-Kamepa);

¢ SBOHHTH HA CTAllMOHAPHBEIE M MOOHIbHBIE TesedOHbI;

¢ NPUHHUMATH 3BOHKHU C TesIe)OHOB Ha CHEIMAJbHEIN HOMep;

» ornpaBiaATe SMS-coobiienns;

+ OpTaHU30BHIBATH KOH(pepeHIHNHU (coBenjanusa yepes MHTEpHET).

YacTe u3 oTUX QYHKIUUNA (HEanpuMmep, 3BOHKH Ha TeaedOHBI U OT-
npaska SMS) nuaTHbIe,

Skype ucnonssyer rexmosaoruro VoIP (aura. Voice over Internet
Protocol — nepepaua royoca uyepes MHTEPHET-IIPOTOKOJI), BCE nepena-
BaeMble JaHHble IIHQpyoTcA. 3BOHOK 4Yeped Skype B apyroii ropopn
WJIX B APYI'VIO CTPaHy OOXOAUTCSH 3HAYMTENBHO AelIeBJe, YeM O0BhId-
HadA Tese)OHHAS CBA3b.

Skype — 3T0 KpoccmiaTGopMeHHas NPOrpaMMa, CYIIeCTBYIOT eé
BepCHUH ANA onepanuoHHBIX cucreM Windows, Linux, Mac OS, a Tak-
e 1id cMapT@oHoB. IleHTpasbHEBII cepBep UCIOIB3YeTCH TOJBKO IJIs
YCTAaHOBKHM CBSI3H, a JajJbllle KOMIBIOTEPLl OOMEHMBAIOTCH NAHHBIMHA
HapAMYIO.

IIporokon VoIP, mo xoropomy paboraer Skype, 3aKphmIT, Tak ke
KaK M MCXOJHBIHA KOA IporpamMmsl. Bce JaHHBIE MHOTOKDPATHO HMIA(PY-
I0TCA, ¥ UX He MOTYT aHAJM3UPOBATh aHTUBUDPYchI. [loaToMy crerma-
JIACTHI 110 KOMIBIOTEPHON 6e30MACHOCTH NpeAyHpesXKTal0T O BO3MOK-
HOCTHM MCIOJIb30BaHUA Skype and pacnpocTpaHeHUs BpPEIOHOCHBIX
IporpamMM M INITUOHAMKA.
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HuadopmanuoHHbIe CHCTEMBI

Hudopmanuonnsie cucreMsl B VIHTepHeTe MO3BOJAIOT GLICTPO Ha-
XOAUTHh HY;KHYIO B IaHHBIA MOMeHT mH(popmanuo. WuadopmanuonHas
CHCTeMAa COCTOMT M3 6as3bl JAHHBIX ¥ IIPOTPAMMHOI0 obecrieyeHUsA JJIA
ToucKa uH(popManuu, pasMeniéHHOro Ha caiire.

Ha MHOrux cayrax JOCTYIHBI IIPOTHO3bI NOroAbl Ha pasHble CPO-
ku (pogoda.ru, gismeteo.ru, pogoda.yandex.ru). C momomisio cepBuca
rasp.vandex.ru MOKHO Yy3HATH pacOuCaHue 3JEeKTPUYEK, TI0e3/I0B
AajJbHEro cjIefoBaHUA U caMoséToB 1o Bceit Poccum. Ha caifrax aspo-
[HOPTOB MOCTOAHHO OOHOBJsETCH TabIo0 (PAKTUUECKOrO NPHUOBITHA U OT-
IpaBJeHUS CAMOJIETOB C YYETOM 3a/IePKKHU PeicoB.

Baka3plBATh OMJIETHI HA I0e37a U caMoJEThl VA00HO Ha CHenuaib-
HBIX caiiTax, KOTOpHIe CBA3aHBI C CHCTEMOIl NpofaXkKu OUJIeTOB sKeJyes-
HOM JOPOTH W ABMAKOMIAHHU. 37eCh e MOYXHO IOJYYHUTH IIOTHYIO
nHAOPMAIMIO O DACHHMCAHWM, BO3MOXKHBIX BapuaHTax Inpoesga (me-
penéra), crouMocTH M Hajau4yuu OmieroB. OniaTure OMIeThl MOXKHO
npaAMO Ha caiTe ¢ IOMONILI0 GAHKOBCKOI KapThl MK TIJIATEXKHBIX CUC-
TeM, 4 TAKKe Uyepe3 TePMUHAJLI IPUEMA ILIaTeXkKe.

YacTo WMCIONB3YIOTCA 3JIeKTPOHHBIe OMiIeTsl (aHTJI. e-ticket) Ha
moesza M caMoJETH. JIeKTPOHHBIN Oniaer — 2T0 HHPOpManusA O 3aKa-
3e, clleJJaHHOM uepe3 BeO-cailT, KoTopas BHeceHa B 0ady AaHHBIX. ITo
HOMEpY 3aKasa B Kacce BOK3aJia MOXKHO IOJYyYUTh OymMasKHBIM Ouer,
a B a9pOIOPTax AJA PErHCTPALMH IO dJIeKTPOHHOMY Ouiery AocTaToq-
HO IIPOCTO MPeNbABUTEL IACIOPT.

CepBucel BeG-kaprorpagmum Google Maps (maps.google.ru),
flapexc.Kaprer (maps.yandex.ru), Kaptei@Mail.ru (maps.mail.ru)
MO3BOJIAIOT HANTH Ha Kapre J000i azpec, IMPOJOXKHUTH MapIipyT H
OLIEHUTH ero JuuHy. Ha srux caiiTax JOCTYIHBI He TOJBKO KapThbl
(XxpaHAIIHEeCs B BEKTOPDHOM dopmare), HO TaKkKe CHUMKH MHOIHX
paiioHOB U3 KOocMoca.

@ Bonpocsl U 3apaHusa

1. 3auem ucnoasayiores FTP-cepeeps1?

2. Kak ¥ B KakoM ciaydae MOKHO saiiti Ha FTP-cepsep, He uMes CBOeii
yuéTHOil 3annucu?

3. Uro rakoe FTP-kament?

4. Kax paborars ¢ FTP-cepsepamu ¢ nomomsio 6paysepa?

5. Kax ysuaTh, 94To HaxomuTca B dailiax, He ckauuBas ux? Bceraa jm aro
BO3MOYKHO?

6. Kax HaiiTu cepBep, OTKYJa MOYKHO 3arPYSUThH HHTEPECYIOIINA Bac daitn?

7. Yro Taroe GopymbI?




ANEeKTPOHHasA KOMMepLuUa

8. O6bsicHMTEe 3HAYEHHE CJIOB <«TONHMK», «HUK», «aBaTap», <«MOJepaTOp»,
«baH», «oPOHTONHUK .
9. Kak nognep:kuBaeTcsa NOpagok B (hopyme?
10. Yro raxoe YaBo (FAQ)?
11. KTaTc Bbl AyMaeTe, 3a4eM NpoM3BOAMTENM anNnapaTypbl M NPOrpaMMHOre oGCnedyeHns OpraHMsyoT opyMel Ha CBOMX A

canTax?
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12. Yro rakoe obmeHme B peanbHoMmM Bpemenu? OrHocATcA JH (GOPYMEI
K OHJIaiH-06menuo?

13. PacckaskuTe 0 JOCTOMHCTBAX M HEAOCTATKAX IIporpaMmsl Skype.

14. Kakne nHQOpPMANHOHHEIE CUCTEMEL CYIecTBYIOT B MHTepHETE?

15. Yro Takoe aneKTPOHHEIN 6mier? Yem or yiobHee SymanHOro?

IloaroroBsTe coobmIeHNE A
a) «Cnyxba FTP»

6) «Onnaiin-obmenne B MHTEpHETE »

B) «Kaprorpaduueckue cepeucer Uarepreras

r) «ITouck u 3axas ouneros B MuTepuere»

1) «OHnaliH-IepeBOAYHKH »

e) «OHnaiH-cJIoBapHu »
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INeKTPoOHHas KOMMepLuusa
Yro Takoe 3JeKTPOHHAS KoMMmepuusa?

B nauaze cBoero passurua MHTepHeT GbLI IOJHOCTHIO HEKOMMEp-
YEeCKMM — B eI'0 PasBUTHH YYaCTBOBAJIM WH3KEHEPHI, IPOIPAMMHUCTHI,
yuénbsle u BoeHHBIe. OfHaKo K Havany 1990-x rr. crajgo sCHO, 4YTO
riaobanbHAA CeTh MOXKET OBITh HCTOYHUKOM OTPOMHOM TIpHOBLIN.

OneKTpoHHaa KOMMepUUs (aHr. e-commerce) — aT0 MOKynKa 0
1 Npogaxa ToBapoB U YCAYr C NOMOLLUBIO 9NEeKTPOHHbIX CUCTEM,
Hanpumep 4Yyepes VIHTepHerT.

Passurue 5IeKTPOHHONW KoMMepuuu B VHTepHeTe HaYaloCh B
1994 r., xorja Ha caiiTe amMepuKaHCKON ceTu pecropanosB Pizza Hut
NOsABUJIACH BOBMOMKHOCTD 3aKa3aTh MUIILY ¢ AOCTAaBKOH Ha AoM. B Tom
JKe TOAy OTKPBUIMCEH CAlThl HEKOTOPBHIX 6aHKOB B MHTepHeTe, U MMOJIb-
30BaTeNM IIOJYYWJIH BO3MOMKHOCTH VIIPABJIEHUSA CBOMMH CUETAMM de-
pes ceTb. B 1995 r. 6b11 co3zaH nepBLIii KHMKHBIH UHTeDHET-MAarasuy
Amazon (Www.amazon.com), KOTODHIiI H celdyac OCTaéTCH CAMBIM
KPYHOHBIM B MHUpe.




IMINBOTEPHBIE CETH

DyleKTPOHHAA KOMMeEPIUA BKJIOYaeT B cebda:
HCClIeJOBaAHHE PBIHKA;
o0MeH JaHHBIMH MU JOKYMEHTAMHK B 3JIeKTPDOHHOM BHJIE;
, JeHeyXHbIe OInepaliy B 3JIEKTPOHHOH (opme;
MIPOJAKy TOBAPOB, YCIAYT U MH(MOPMAaIHH;
MOJIEP;KKY MOKyIaTe el mocie Ipoaxu.

Ceiluac MHOTHe MOKYIaTeJId HAYMHAIOT MOMCKH HYXKHOTO TOBapa B
WHTepHeTe, a HEe B OOBIYHBIX MarasuHax. UTo0bl NpuBJIeYb BHUMaHHE
KJIMEHTOB, (DUPMbI pasMelnalT HOAPoOHYI0 MH(pOPMAIMIO O TOBapax
Ha CBOMX caiiTax, [eJIal0T PACCBLIKU II0 3J€KTPOHHOU Io4YTe, CO3AaI0T
coo0IIecTBa B COIMANBHBIX CETAX, OPraHMU3YIOT AUCKycCHH HA (opy-
max. IloceTHTenaM CaWTOB mpejjaraeTcd OCTABUTHL OT3bIB O TOBapax
HA cHeruajabHOH Beb-cTpaHuIe, 4YTOOBI OCTAJbHEIE CMOIVIM €TI0 IPOYH-
TaTkb.

Yepes HWuTepuer yaob6HO mnpuobperaTb KHHUIH H JJIEKTPOHHUKY,
aBHa- U JKeJe3HOJOPOKHEBIe OUJIeTHI, OIIAYMBATEL YCIYI'HM ONEpaTopoB
COTOBOI CBA3H.

JIlnsa mosb3oBaTessd BCerja BayKHO 3HATH, YTO IIOCJE NMOKYNIKH OH
He OKajKkeTcs OJWH HA OJMH CO CBOMMH NpobIeMaMH ¥ CMOKET IOJIy-
YUTH KOHCYJbTanmuio. IlosToMy MOAJAEp)KKa MOKymareiaei — ToxKe
BAYKHBIN 3JIEMEHT dJIeKTPOHHOU KoMMmepnuu. Ha caiiTax nmpoussBoauTe-
seit o6opypoBaHus (HanpuMep, KECTKMX AWCKOB, NPUHTEPOB, CKaHe-
pOB M T. II.) BCerja MOYKHO HaWTH BCIO ZOKYMEHTAlUiO IO HACTPOHKe
U OOCHYKUBAHUIO YCTPOMCTB M OecrjiaTHO CKa4daTb CaMble HOBBIE
npaiisepsl. Ha gopymMax (pupM-M3roTOBUTENEH MOJB30BATENH IIOJIy9a-
JOT KOHCYJIBTAIMIO CIY>XKObl TEXHUYECKON MOAAEPKKH U AEJATCHA APYT
¢ APYTrOM pelIeHUs MU BOSHUKIIHUX IpobieM.

Busuec B WHTepHeTe mnpefocTaBifAeT JOMOIHUTEJIbHBIE BO3MOK-
HOCTH JIIsi KOMIIAHHWIH:

pacuiupeHne cdepbl BIMAHUA: (PUPMBI aoboro pasmepa MOTyT
IPUHUMATE 3aKas3bl CO BCEr0 MHUpPAa;

yBeJMYeHNe KOHKYPEHTOCIocoOHOCTH: ObICTpas peaknus Ha
NpeTeH3UH KJINEHTOB ¥ M3MEeHEeHNe CUTYyalluy Ha PhIHKE;
WHAMBUAVAIBHEIA moaxox (cucrema cobupaer MHPOpPManUiO O
KJIMeHTe W IBITAeTCA MPeAJOKUTh MMEeHHO Té TOBaphl, KOTOPLIEe
OH yallle MOKYIaeT);

yMeHBbIIIeHHe 3aTpaT: He HY)KHO apeHJoBaTh IOMEIleHHe A
MarasyHa ¥ HAHUMaTh MHOTO COTPYAHHUKOB.




SMEeKTPoOHHasa KOMMepLy

HORYERTGJIH TOMe IIOJIyYaT cepbe3Hbie IIPpeNMYyIIecTBAa:

BBIGOD TOBApPOB ¥ yeayr U3 GOJBIIOro KOJIMYecTBA BADHUAHTOB;
JIETKO CPABHHUTH Pa3HbIe NpPeIOKeHUs;

MOYKHO Y3HATh OT3BLIBEI APYTUX II0Jb30BATEJEH;

MOXKHO 3aKa3bIBATh U OILIAYMBATEL TOBApPHI B yA0OHOE Bpemsd;

IIeHbl Ha TOBaphl M YCJYIrd OOBIYHO HUKe, 4YeM B OOBIYHBIX Ma-
rasuHax.

HuTepHeT-MarasmHbl

Bcé Gouspmre siofieif MCHONB3YIOT MHTEPHET-MAra3sHHBI — Beb-caii-
ThI, KOTOPbIE PEKJIAMUPYIOT TOBaphbl WJIH YCJIYIH, OPHHUMAKOT 3aKas3bl
Ha NOKYIKY, IpeAJiaral0oT BapHaHTHI OILJIATHEI W IIOJYYEHUA 3aKasa.
Bribpas ToBapel B MHTEDHET-MarasvHe, IM0Jb30BATE]b MOMKET «II0JIO-
KHATh UX B KOP3HMHY», T. €. BKJIOYUTH B CIIUCOK AJA HOPHOGpeTeHH.
Korza cocraB mOKYNKH IOJHOCTHIO ONpeeseH, ohOpMIAETCS 3aKas:
MOKyIaTeJib YKa3bIBaeT CBOU JaHHBIE, CIIocob omiaThl U jgocTaBku. Ha
MHOI'MX caiTax BO3MOKEH 3aKa3 ToBapa 1o TeyedoHy.

OnsaTa BRIMOJHAETCA PA3HBIMH CIocobaMu:

4yepe3 OAHKOBCKYIO KapTy, IPHUIOAHYIO AJA OIIaTel B MHTEpHEe-
Te (Visa, MasterCard);

0aHKOBCKMM mnepeBofioM (Hampumep, yepes CHepbaHK);
TIOYTOBBLIM IIEPEBOOM;

C IOMOIIBIO BIEKTPOHHBIX IJIATEXHBIX CHCTEM (3JIEKTPOHHBIMH
JeHbramm);

HaJIMYHBIMY NIPH MOJYYEHUU TOBApa;

yepe3 OTHpPaBKy mjaaTHoOro SMS-coobmenus (aas HeGOJIbIIHX
MOKYIIOK).

[  «BelecCTBeHHBIX» TOBAPOB CYIIECTBYIOT TPH crocoba
JIOCTABKM:

KypPbepCKasa JOoCTaBKa II0 YKasaHHOMY aJpecy;
Io4YToOBasA NOCTaBKa,

«CaMOBBIBO3» C INYHKTOB BBIJAa4YU TOBapa (B HEKOTODBIX TOpO-
nax).

ToBapsl B 2JIeKTPOHHON (opme (IpOrpaMMbl, KOABI AOCTYIIA, TEK-
CTBI, CTATBH, (poTOrpaduu u T. 1.) 0OBIYHO BHICBLIAKIOTCH ITO JIEKTPOH-
HOM IOYTe HJM IOKYIATeN IO IPeAOCTABIAETCS IMePCOHAJBHAS CChLIKA
Ha HY»KHBIH (aiin Ha cepBepe (upMbI-TpojaBHA.




KomMmnbloTepHsie cetu

Ilns ynpaBjieHUs MHTEPHET-MATA3UHOM HCIOJL3YIOT CHelualbHoe
nporpaMMHOe obecrieueHue, HaIpPUMep KpoccILiaT(OopMeHHBIe CHCTe-
MBI @ 1C-Bumpukxc  (www.le-bitrix.ru) u 0 osCommerce
(www.oscommerce.com).

Emé oguH BHJ 3JEeKTPOHHOH KOMMepPIHH — HWHTEePHEeT-ayKIHOHBI
(«oHJIalfHOBBIE AYKIIMOHBI»), B KOTOPBIX (UPMa-OpraHms3aTop — BTO
IPOCTO MOCPEIHUK MesxAy IPOAaBIOM M Iokymatenem. Jlxoboin xena-
JOIMI MOMKeT JleJlaTh CTaBKM, MCIOJIbL3ys BebG-caiiT ayxnuona. Korza
WHTEepHeT-ayKIMOH 3aBeplleH, MOKyIaTelb, CAeJaBIuni HanboJbIIYIO
CTaBKY, JOJ’KEH [1epeBeCTH JeHbI'W IPOJAaBIly, a Ipojasel 06a3aH Bbl-
cJaTh TOBAp HOKymareao no moure. KpynHeRmuii MHTepHET-ayKIU-
oH — eBay (www.ebay.com).

BHOKTPDHHHE nmjiarTesxHbie CHCTEMbI

D/IeKTPOHHAA TOProBiaA He Oblia GbI CTONb YA0OHOM, ecau OB
He OBLIO BO3MOJKHOCTH OILIauMBaTHL HOKYOKY npamo B MuTepHere,
He BBIXOAsA M3 aoma. J[Js 3TOro AOJKHBI ObLIHM HOSBUTHCA JJIEKTPOH-
HbIe JeHbI'H, KOTOPhIe MOMHO CBOGOJHO KyIHTh U npoaaTh. CucreMel
pacyéToB 9JEKTPOHHBIMM JeHbraM{ HA3BIBAIOTCH JJIEKTPOHHBIMM
MLIATERHEBIMEH cucTeMaMu. Cpead pPOCCHMCKHX IJIATEMHBIX CHC-
TeM Haubosee HN3BECTHBI @ WebMoney (www.webmoney.ru)
u gl Andexe./]enveu (money.yandex.ru).

B niaTé:xHO# cHCTEME MOMKHO 3aBeCTH JJIeKTPOHHBIH KOIIeNEK,
KOTODBI# TOMOJHAETCH C IOMOIILIO CHEIHaJbHBIX KapT OIIAThI MM
yepes TepMHUHAJBI. M3 TAKOTO KOILIEJbKA MOMKHO OIJIAYMBATH KOMMY-
HaJIbHBIE YCJIYTH, COTOBYIO CBsidhb M VIHTEpHeT, NMOKyNaTh aBua- U e~
JIe3HOAOPOKHBIE GUIeTHI, TOBAaphl B MHTepHeT-Marasuuax. Ilo ycioBu-
AM TIOJb30BATEILCKOIO COIJIAIIeHUsl KOLIeJEK cucreMbl SlHAexc.
JleHbIr¥M HeJB3A MCIOJL30BATH IIA KOMMep4YecKoil JeATeJbHOCTH (HA-
npuMep, AJA IOJYYeHHHA OIIATHI 3@ BBINOJIHEHHYIO paboty), HmHadJe
ero MoskeT 3a6JOKHpoOBaTh cay:kba 6e30nacHOCTH.

Ionb3oBaTeH MOI'YT HePEeBOAHUTL dJIEKTPOHHBIE NE€HBI'W He TOJBKO
Ha cYeTa MHTepPHeT-MarasyHOB, HO ¥ Ha KOLIEJbKH JAPYIHX II0Jb30BA~
reneii. YTo6bl yOeAUTHCA B TOM, YTO Bl He OLIMOJHMCH IIPH BBOJE HO-
Mepa KoOIIeJbKa M ITepeBOIuTe AEHbI'M MMEHHO TOMY, KOMY HYKHO,
NPUMEHAIOT IepeBoj ¢ KoxoM mporexnuu. Kox mporexkuuu — 5TO He-
KOTOpOe YHCJO, KOTOPOe HOJ3¥KEeH BBECTH [OJyJaTesb /s MOoJydeHud
rmepeBofa HA CBOM cuer. DTOT KOJ MOMKHO COOOLIMTE IO DJAeKTPOHHOM
nouTe wau 1o Tesiedony. Ecau mosyuarenb BBOAUT HEBEPHBIH KOJ He-
CKOJIBKO pa3 MOApPAJ HJIM MCTEKaeT CPOK [eiCTBHA IepeBoia, Cpea-
CTBA BO3BPAILAITCA B KOLIEJIEK OTIIPABHUTENA.




Mpaeo u aTuka B UHTEepHeTe

IIpu HeOOXOAMMOCTH MOXXHO BBIBECTH CPeJCTBA M3 BJIEKTPOHHOIO
KOMeJbKa, T. €. IOJYYUThL UX B BHUJe HAJIUYHBIX JAeHer B OaHKe (3a
BBIYETOM HeOOJIBIION KOMHUCCHH).

C s/IeKTPOHHBIMHU KOLIEJIbKaMHW MOX<HO paborath B Opaysepe (ue-
pes BebG-uHTepdeiic caiTa) MK ¢ IOMOIILIO CIEIUAJIBHON IIPOrpaMMBl,
KOoTOopas yCTaHaBJAMBAETCA Ha KOMIbIOTED IOJIb30BATENA.

Bonpocsl u 3apaHns

1. Yro Takoe 3JIeKTPOHHAS KOMMePIHAA?

2. Kakue HanpaBiaeHHUsI BKJIIOYAET 3IeKTPOHHAA KOMMepIHa?

3. Kaxme mpeumMyInecTBa HpeAOCTABJSAET 3JIEKTPOHHAS TOPrOBJA AJA IPO-
JABIIOB ¥ NOKyIarejei?

4. Yto Taxoe MHTEPHET-AYKIIMOH?

5. BaueM HCHOJIBLBYETCA KOJ IPOTEKINHA IIPH IepeBojie dIeKTPOHHBIX AeHer?

6. Yro rakoe uHTepHeT-Marasun? O6bACHATE HA IpUMepe.

7. Kak MOXXKHO OILIATHTE NOKYIKY B MHTepHeT-MarasuHe? Kak gocTaBisior-
CA MOKYIKH?

8. Yro Tarkoe sJIeKTPOHHEBIE AeHbru? UeMm OHM, HA BAII B3TJIAM, OTJIHYAIOTCSH
OT «OOBIYHBIX» JeHer?

IIogroToBsTe coobmEenne

a) «MHTepHeT-MarasmWHLI: 3a ¥ IPOTHB»
6) «HTepHET-aYKIIMOHEI »
B) «DJIEKTPOHHEIE IJIATEKHEBIE CHCTEMBI»

§ 53
Npaeso n aTuka B UHTEepHeTe

HuTepHeT M 3aK0H

Kak TOJBKO B ceTH IOSBHJIACH KYIUIA-IPOAAYKa TOBAPOB M YCJIYT,
BO3HMKJIA HEOOXOAMMOCTh PEryJIMpPOBATh 9TH OTHOIIEHUS C ITOMOIILIO
3aKOHA, 3alMINATL WHTepechl IIOJb30BaATEeJNIe M NpPeAOTBPAIATh
MOIIIEHHHUYECTBO.

HutepHer — 270 He OpraHW3alUs, OH HE NPUHAJJIEKUT HU ONHOMN
CTpaHe, Pa3BUBAETCSA BO MHOI'OM CTHXMITHO M He MOMKEeT ObITh HOpUAUYec-
KHUM JUIOM. B CBA3H ¢ 9TUM BOZHHKAET MHOMKECTBO IpobJyeM, ¢ KOTODhI-
M4 IOPHCTHI PaHbIIEe He cTaJKuBanuch. Hanpumep, He BIOJIHE ACHO:

» HECET JIM IpOoBaiiep OTBEeTCTBEHHOCTH 3a JeHCTBUA IIOJIb30BATE-

Jleif, KOTOPBIM OH IIpefocTaBjseT goctyn B MuTepHer (B TOM
4YuCJie 38 HAPYIIEHUA ABTOPCKUX IPAaB);
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KoMnbioTepHbie ceTn

MOKHO JIM IIPU3HABATH JAOKA3aTeJbCTBAMU INHU(POBBEIE NOKYMEH-
Tel (COODIIEHUA 3JIEKTPOHHOW IIOYTHI, PUCYHKHM, 3BYKO3aIlHCH,
BHJIE0);

KaK A0Ka3aTh YCJIOBUA 3aKJIIUEHHON CHeJKH, ecld (pupma Mo-
sKeT B JI000H MOMEHT U3MEeHHTh YCJIOBUsA AOTOBOpA Ha caiTe;
KAKyI0 OTBETCTBEHHOCTH HECYT ILUIATEMKHbIE CHUCTEMBI Iepex ro-
CYZIapCTBOM M IOJIB30BATENSIMHU,

CobalofileHe aBTOPCKHX IpaB, T. €. IIpaB aBTOpa HA pPe3yJIbTaThl
CBOEr0 MHTEJJIEKTYaJbHOIO TPyAa, — OJAMH U3 CAMBIX aKTYaJbHBIX
npaBoBbIX Bonpocos WHTepHera. IIpakTudecKu Bcs HHQOpPMANUA HA
caliTax 3alMIaeTcs AaBTOPCKUM IIPABOM: IpPOrpaMMHOe obecredeHue,
TEKCTHhl, PUCYHKH ¥ (pororpaduu, My3blKa U BAACODUIBMEL. YHacTo Ha
BeO-cTpaHUIAX NYOJUKYIOTCA VYCJIOBHS HKCHOOJB30BAHUA MaTepuala
(aura. terms of use), rae yKasbIBaeTcd, MOYKHO JIH COXPaHATh X KON~
poBaTh MaTepHal, BCTaBJATH €ro B Jpyrue JNOKYMEHTHI, pacnedarsl-
BaTek. Ecnu Takoi uHGOpMAaIWH HeT, CJeAyeT IOJYyYUTh paspelieHue
Ha WMCIOJIL30BAHNE MaTepuasa, OTIpaBuB coobiieHue BeG-macrepy (aB-
TOPY caiTa) MO 3JIEKTPOHHOM ITOYTE.

Ha cBoéMm Be6-caiiTe MOKHO 0€3 paspelieHHs:

pasMeInaTh THIEPCCHUIKY Ha Jpyrue CanTsl;
HCIIONB30BaTh HecriaTHYI0 rpad@uky.
Be3 paspemieHus HEJb3d:
KOIHUPOBATH co/iep:KaHue APYyrux CaiToB;
06 beUHATL MH(MOPMAIIUI0 W3 PAa3HBIX HCTOYHHKOB JJIA CO3Ja-
HHUA «COOCTBEHHOTO» JOKYMEHTA;
U3MEHATH UYKO# TeKCT MM M300paskeHue;
pasMemmiaTh J00ble U300paKeHus ¢ APYrUX CaWTOB, 0 KOTOPBIX
ABHO He HAIMCAHO, YTO OHM OecIiiaTHLBIE.

B I'paxxpanckom xozpekce Poccuiickoit @exepanuu (K P®) onpe-
AensieTcd, YTO MOXKHO 0es corjiacHs aBTOpa MCIONB30BATH €ro IPoH3-
BeIeHNWA B HAYYHBIX, YYeOHBIX HWIA KYJIBTYPHBIX IEIAX (craresa
1274). Tlpu aTOoM 0GA3aTEHHO YKA3ATh UM aBTOPA X MCTOYHUK (KHM-
ry, cTarnio, cait). Hampumep, paspelraercs:

[ATUPOBATH NPOU3BeAeHUs (AJA TOro, YTOOBI MOATBEPAUTE MK
OIPOBEPTHYTH KAKYIO-TO MBICJIbL aBTOpa) B obbéMe, ompaBjaH-
HOM IIeJIbI0 IIUTHPOBAHUA;

HCIIONB30BATL IIPOM3BEIEHUS UM UX OTDHIBKM B y4eOHBIX Mmare-
puanax B 00béMe, OIpaBIaHHOM HOCTABJIEHHON I1eJIbIO;
HCIIOIL30BATEL NTPOM3BEAeHUA IJIfA CO3JAaHUA MapoJAnn UJIN Kapu-
KaTyphl.




NMpaso n aTtuka B UHTEpHeTE

Hcnonb3oBaHUe Y4yIKOro IIpousBefeHus (HaupuMmep, TeKCTa, MY3bl-
KV WM BHAEO03AIIMCH) KAK COCTABHOM YacTH B CBOMX paboTax siBJIseT-
csA HapyILIeHHEeM aBTOPCKOro IIpaBa HE3aBHMCHMO OT 00BEMOB (Hampu-
Mep, HeJIb3A BKJIIYUTE B CBOM (PuIAbM gayke 1 ceKyHAY U3 APYIOro
dunrsMa uau 3ByKosamucHu). [Ipu aToM He mMeeT 3HAUEHHS, YTO Bbl HE
MOJIYYMJIA OT 3TOr0 KOMMEPYECKOM BBITOABLI (ATO BJIMAET TOJBKO Ha
paamep mrpada).

IlepepaboTka uy:xoro marepuaja (HanpuMmep, HaJOKeHHe TEKCTa,
rpaduku, 3ByKa, MOHTaXX BHJE0) — 3TO CepbE3HOE HapyIIeHHe IpaBa
aBTOpa Ha HEIIPMKOCHOBEHHOCTH Hpou3BeseHuda (cratbu 1255 u 1266
I'K P®), 3a 9170 B 3aKOHE IpPeJyCMOTPEHbI 3HAUUTEIbHBIE MITPADLI.

HezaxkoHHBIH moCcTyln K WHPOPMAUUN — 3TO YrOJOBHOE IIPECTYII-
JleHHe, 3a KOTOpoe B ¥YrosoBHOM Kojaekce Poccuiickoii Pemepamun
npeAycMOTpeH mTpad WIM JUIIeHHe cBOGOABI HAa CPOK A0 ABYX JIET
(crarpa 272). Ecam Bam caiiT (WiM y4YETHYIO 3aIMCh HA caliTe) B3JIO-
MaJId MM BBl CTAJH JKEPTBOH HHTepPHET-MOIIeHHHYECTBa, HYIKHO 00-
palaTbcd B OTHAeJ 1Mo Gopsbe ¢ KOMNBIOTEPHBIMH NPECTYILIeHHIMH
(orpen «K») momumuu.

Heruker

Ha pasHMX sranax passBuTH#A, Korga K MHTepHeTY OBLIM HNOAKJIIO-
YeHbl TOJBKO Hay4HbIe IEHTPhl 1 YHUBEPCHTETHI, OOIIeHNe OCHOBBLIBA-
JIOCh Ha B3AMMHOM YBaXeHHH U JOBEDHHU IoJib3oBaTeseil. B peayibra-
Te CJIOKHJINCh HeopUIHaIbHBIE IPABUJIA OOIIeHNA, KOTOphbie Ha3biBa-
IOTCS CeTeBBIM 3THKETOM UM HeTHKeToM ((p. netiquette).

Hecmorps Ha To yTo mpu obmenuu B UHTepHETe BbI, KAK IIPABU-
JIo, He BUAUTe cobecelHUKA, HYKHO BECTH cebs TaK, KaK OYATO BBl Io-
BOPHUTE C YeJOBEKOM JIMYHO: He NHUIIATE TO, YTO BBl HE CMOINIM ObI
CKasaThb eMy B JIMIO; He ocKopbuasiiTe cobecefHUKa, He pyramiTech.
Ilepen Tem Kak mocjaTh COOOIEeHHE, IPOYTUTE €r0 BHUMATEJILHO eIé
pas u mocTraBbTe cels Ha MeCTO IMOJydaTelIs.

IlepenaBasa mHPOPMANUIO IO OTKPBITHIM KaHAJIaM, IIOMHUTE, YTO
KOIMHU BCEX BAIIMX COOOIMeHUH MOTyT XPaHHUThCS, HAIPUMED, Y HpO-
Baiizepa. He noceuraiiTe mEpOpManmio, JOCTYI K KOTOPOM OrpaHUYEH.
YBaskaiiTe aBTOPCKHEe IpaBa, He UCHNOJb3yiTe uy:Koil MarTepuasa 6ea
pasperieHusd. YBayKalTe TAlHY MEPENHUCKU: €CJH Bbl XOTHTe OIy6JIi-
KOBaTh JUYHOE COOOIIeHue, HYXKHO CIPOCUTHL PaspellleHus y aBTopa.

B coobnieHuAX 3JIeKTPOHHOM MOYTHI U (POPYMOB:

NUIIATEe KPaTKO U TOYHO, [EHUTE BpeMs APYIUX JIOJeil;

He IIMIIXTEe CJ0Ba 3arjJaBHBIMMU OyKBaMu (3TO BOCIIDHMHHUMAETCH
KaK KPHUK WJIM BHS3T);
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KoMnbloTepHbie ceTn

He HCHOJIB3YHTe CJIeHr, IHAIIUTE I'PAMOTHO, He IIpoNnycKaiTe

npobeJisl ¥ 3HAKU IPeIUHAHUSA;

AN Iepefauyd TOHA IIMCbMA HMCHOONBL3YHTe cMaWIMKH (aHTJ.

smiley) — sHauku s o003HAYEHUS BMONUIL, HATIpHUMeED:

:-) unu 1) — yanibka;

:-( maum :( — HecuacTHOe JIHIO, COXKAJIEHHE WJIHA pasodyapoBaHue;

;) MJIM ;) — ODOAMHMIMBAIOIIee JIMIO, CJI0Ba He CcliefyeT IIOHUMAaTh
CIIUIIIKOM CEePLEe3HO;

LUTUPYHTE Te BHICKA3LIBAHUA, HA KOTOPHIe oTBedaeTe (cobeces-

HUK MOKeT 3a0bITh COJlep:KaHue IpelbIAyIIero NucbMa);

He pacrpocTpaHalTe ciaM — HeMXeJaTeJbHYIO peKJjIaMmy.

Ilocklnas cOOBIIEHUSA O ITEKTPOHHOM MOoYTe:

L ]

00A3aTeJIbHO IHINHUTE TeMy COOOIeHHus, OTParKallyr Ccoxep-
JKaHue IMUChMa;

cTaBbTe NMOANNCE (MMA ¥ (HaMHUINIO) B KOHIlE ITHChMA;

He nocslialiTe 6oabmue (daitabl 63 coryacusa moaydaTess.

VyacTBya B hopymax:

cHAYaJa MPOYMUTANWTE CHHCOK YacTo 3a/aBaeMbIX BOIPOCOB U
npouuisle cooOIIeHusi, BO3MOXKHO, BBl Haijere Tam OTBeT Ha
CBOM BOIIPOC;

OTIIpaBifAs cooblleHWe, OCO3HailiTe, UTO MHOTME YBHAAT Ball
TEKCT;

He OTKJIOHANTEeCh OT TeMbI 0OCYKIeHNd;

He yuacTByiiTe Bo aeiime (or aHri. flame — OroHb, maamMa) —
TAK HASBIBAETCHA «CIIOP DPajM CIIOpa», CIOBECHAsA BOIHA; OOBIYHO
3a (pyreiiM HaKasbIBAIOT MOAepaTopsl GopyMma;

He pasz:kuraiiTe xoausapsl (oT aHri. holy war — «CBALIeHHAA
BOMHA») — TaK Ha3bIBaeTCHA CIOP O ABYX HAEAX, Kaygad U3 KO-
TODBIX WMMeeT CBOWX CTOPDOHHMKOB (Hampumep, dYTO Jyd4Ime:
Windows niu Linux, Ilackans wiau Cu u T. 1.).

O61asich B yaTax:

He nepebuBaiiTe cobeceJHUKA;

He o0mIKaiiTech, €CJIM HE3HAKOMBIE JIOAM He XOTAT C BAMM pas-
roBapMBAaTh;

He NbLITalTeCh BBIBEIBIBATDH .rmtmylo nHMOPMAaIHIO;

yBaskaiiTe aHOHMMHOCTh, He pasriamiaiiTe peajbHOe UMs APYro-
ro yuacTHHKa 0es paspelleHHs, €CJIH Bl €r0 3HaeTe;

6yabTe CHUCXOAUTEJNBHEI K OIINOKaM JpYrux;
He 0bMKaliTech, ecau cobecelHUK HEOKUAAHHO IMOKMUHYJI 4arT.




Mpaso un aTuka B UHTepHeTe

Bonpocsi U 3apaHus Q

1. Kakue ropuaudeckne npobieMbl BOBHUKAIOT B CBASH C KYIUIei-poaarkeit
yeayr 8 Mareprere?
2. B kakoM ciyuYae MOKHO pasMelIaTh Ha cBoeM Beb-caiiTe uyskoit mare-
puan?
3. B xakoM ciyuae MOHO GecIIaTHO MCIOJb30BATh NpOU3BeAeHusn 6ea co-
riacuda agropa? Kakme orpaHndeHHMsA HYKHO NpU 9TOM cobirogars?
4. Pacckaxure o Hamnbojee paCHpPOCTPAHEHHBIX HAPYIIEHMAX ABTOPCKHX
npas B HTEpHEeTE.
5. fiBnserca M B3JOM TIEPCOHAJNBHON CTPAHMYKHM B COLMANBLHON CeTH mpe-
crymaerurem? Ilouemy?
6. Yro moxHO cesaTh, ecau Bac oOMaHy M MOmeHHUKY B MHTepHeTE?
7. 9rto Takoe HeTUKeT?
8. MosxHO 11 OmyGIMKOBATE Ha (opyMe JTUUHOE coobreHme?
9. Kakne mpaBmia peKOMEHAYeTCA COOMIONATH B COOOIIEHHAX 3IEKTPOHHOM
mouTHI?
10. Kak my:xHO BecTu cebs B ¢opymax u uaTax?
11. Kax B 5/IeKTPDOHHOM IIMCbMe MOYKHO MepeIaTh CBOe HACTpoeHue?
12, Tlouemy npu mepecsiIKe Gonbmux (HailIoB HYKHO CIIPOCHATH COTJIACHE TIO-
Jayqarens?
13. O6bACHKUTE 3HAYEHUE CIOB «(aeiiM» U «XOaUBap».

IToaroroBbTe coobmenne A

a) «AHTepHeT M mpaso»
6) «ABropckue npaea B UHTepHeTE»
B) «CeTeBoii aTHKeT»

MNMpaxkTuyeckue paboTebl k rnase 7 m

Pabora Ne 23 «Tecruporanme ceTu»
Pa6Gora Ne 24 «CpaBHeHMe MOMCKOBBIX CHCTEM »

30P k rnaee 7 Ha caiite DLUOP (http//fcior.edu.ru) m

* T'nobasibHBIE KOMIIBIOTEPHBIE CETH

» Apxurexrypa UHTepHETA

¢ Anpecanusa B MarepHeTe

¢ TexHONOrMA TPAHCAAIUYN CETEBHIX apPecoB

s Texnmonorus WWW

¢ Ilporokonsl nepesayn JaHHBIX B ceTH VIHTepHET
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YTEPHLIE CeTU

KonTtpons 3uaHnii: ucropusa BeceMUpHON mayTHHBI
Cnyx0661 UHTEpHETA

ITouck nEGOpPMaIUM

ITouck nadopManuu B UaTEpHETE

3axoHozarenbcTB0 P® «06 mubopmamun, MHOOPMAIHMOHHBIX
TeXHOJIOTHAX H 0 3amuTe WHpopMamum»

Camoe BaXxHoe B rnase 7

KomnbloTepHas ceThb — 9TO I'DyINa KOMIBIOTEPOB, COeJIUHEH-
HBIX JUHHAMHE cBaA3u. CeTH nmpeaHasHaAYeHBl I YCKOPeHHdA 00-
MeHa JaHHBIMM M COBMECTHOT'O HMCIIOJIb30BAHUA pecypcoB. Bmec-
Te ¢ TeM o0BeIUHEeHHEe KOMIBIOTEPOB B CeTh CHHUiKaeT Gezomac-
HOCTb JAHHBIX.

CepBep — B3TO KOMIBIOTED, NPEIOCTABJAIIINI CBOM PeCypCHI
B obmiee ucnoab3oBanue. KIueHT — 3TO KOMIIBIOTED, UCIOIb3Y-
IOIIUHA pecypchl cepBepa.

IIporokon — 3T0 HAGODP MPaBMJ M COIJIAIIEHWM, ONPEAeIAIOIHX
croco® u mopAnoK obMeHa AaHHBIMUA B ceTH. KoMmbioTephl MO-
ryT o6MeHUBATHCH AAHHBIMH TOJBKO TOT/a, KOT/Ja OHH IoAJep-
JKUBAIOT OOMIWE IPOTOKOJI.

B coBpeMeHHBIX CeTAX HUCIOJb3yeTcsd NaKeTHasd lepejadya AaH-
HBIX, IIPM KOTOPBIX HArpy3Ka Ha CeTh CTaHOBUTCHA Gojiee paBHO-
MEepHOI.

CyIecTBYIOT TPU OCHOBHBIE CTPYKTYPHI (TOIOJIOrUM) ceTei: 06-
mad IIWHA, 3Be3fla ¥ KoJbIo. B coBpeMeHHBIX JIOKaJIbHBIX ce-
TAX, KAaK NPaBUjIO, UCIOJb3yeTCA CXeMa «3Be3aar.

HaTepHer — »TO riiobaibHasd KOMIBIOTEPDHAs CeTh, KOTOpas MC-
nosb3yeT ceMeiictBo nmporokonos TCP/IP.

JI1060ii KOMIBIOTED, NMOAKIIOYEHHBIH K cern HMHTepHeT, MMeeT
cob6erBenublit IP-agpec. Ecam y KoMIIbIOTepa €CTh HECKOJIBKO
uHTepdeiicoB (CeTeBbIX KapT WM afanTeposB 6eCPOBOAHOM CBS-
3H), KaXK/IbIi U3 HUX MO)KeT uMeTh cBoil IP-agpec.

Cucrema gomenasix uMéH (DNS) mossosser conocrasuTs 1P-an-
pecy CHMBOJIBHOE UMHA.

Anpec pecypca (URL) conmepskuT IPOTOKOJI, UMs CepBepa, KaTa-
JIOT ¥ uMA AoKkyMeHTa (daitia).




naga 8
AnropurMmmusaaumva M nporpaMmmvpoBaHue

§ 54
ANropuMTMm v ero cBoMcTBa

Yro Takoe aaroputm?

IIpoucxoskaeHue CJI0Ba «AJTOPUTM» CBSA-
3BIBAIOT € HMeHeM yuyéHoro Myxammena
an-Xopeamu (mepc. =) sa [al-Khwirazmi]),
KOTOPBIM ONMCAJ AECATUYHYIO CUCTEMY CUMC-
JeHusa (npuaymasHeyoo B MHauw) u npenio-
JKHJI IIpaBUJla BHIIOJHEHHA apudMeruye-

CKHMX JIeHCTBHUH C NJeCATHYHLIMHA YHUCJIAMH. Myxammen an-Xopeamu
(ox. 783—o0k. 850 rr.)

AnroputMm — 3T0 TOYHOE OnucaHue Nnopsaka AeUCTBUN, KOTOpPbIe
JO/MKEH BbINOHUTL UCNOJMIHUTENb ONA PEeLUeHns 3a8a4M 3a KOHeYHoe
Bpems.

3/lecbh MCIOJHHTENb — 3TO YCTPOMCTBO WM OAYIIEBIEHHOE Cy-
miecTBO (4esoBeK), criocofHOe MOHATH U BHIIIOJHHTHL KOMaHALI, COCTAB-
JIAION[HEe aJIrOPUTM.

YesoBeK KaK MCHOJNHHUTEJNb 4YacTo JeiicTByeT HedOpPMAalbHO,
mo-cBOeMy IOHMMasa KoMmaHjabl. HecMOTps Ha 3TO, €My TOMKe dYacTo
NPUXOAUTCA HAeHCTBOBATH IO TOMY HJIH HHOMY ajropurmy. Hamnpu-
Mep, penelnT IPUIoTOBJEHHA KaKoro-Jaubo OJ0fa MOMKHO CUMTATH AJl-
roputTMoM. Ha yporax pycckoro sisbika, BBIIOJHAA pasbop ciroBa uiau
IpeAJIOKeHUsA, Bbl TOXKe AEHCTBYeTe II0 OIPEeAeIEHHOMY AJITOPUTMY.
MHoOro pasJIWYHBIX AJTOPUTMOB B MaTeMaTHKe (mocrapaiTech BCIOM-
HUTH u3BecTHBIe BaM). Ha nmpousBoacTBe pab®ouuii, BRITAUMBAA JeTAIb
B COOTBETCTBHU C UYepPTeHOM, [AeHCTBYET II0 AJITOPUTMY, KOTOPBIM
paspaboras TexHoJgor. U Takux npuMepoB MOKeT ObITh MHOKECTBO.

B mHbOpMaTHKe paccMATPHBAIOT TOJBKO (DOPMANBHBIX MCIOIHH-
Tejied, KOTOpble He NOHUMAKT (X He MOI'YyT HOHATH) CMBICJ KOMAaH[.
K sToMy THIY OTHOCATCA BCe TEXHHYECKHE YCTPOMCTBAa, B TOM YHCJe
¥ KOMIIBIOTEP.




AnroputMu3auus v nporpaMmmMmupoBaHue

Kaxaeiii hopMabHBIN HCIOJHUTENhL obnagaeT cobCTBEHHOH cHC-
TeMOM KoMaHA. B anropmrMax AJA TAKOrO HCIOJHUTES HENb3s HC-
I0JIB30BATh KOMaH/AbI, KOTOPBLIX HET B €ro CHCTeMe KOMAaH].

CroiicTBa aaropurma

* JIMCKPeTHOCTh — aJTI'OPUTM COCTOHUT M3 OTHENbHBIX KOMAaHJ
(lmaroB), Ka)aas U3 KOTOPBHIX BBINOJHAETCA 3a KOHEYHOE
Bpems.

¢ JleTepMHHMPOBAHHOCTHL (ONPENEeNEHHOCTH) — IIPU KaKJ0M 3a-
IIyCKe aJITOPUTMAa ¢ OJHMMH M TeMH YK€ MCXOJAHBIMH JaHHBIMU
JOJ3KeH ObITH MOJIYYeH OJMH U TOT ’Ke Pe3yJbTar.

* IloHATHOCTE — AJIOPUTM COAEP>KUT TOJBKO KOMAHIBI, BXOJA-
e B CUCTeMY KOMAHJ[ MCHOJHHUTEJA, IJf KOTOPOro OH Ipen-
HasHAYeH.

* KoneuHocTh (pe3yibTaTMBHOCTB) — /IS KOPPEeKTHOro Habopa
JAHHBIX AJTOPUTM [OJKEeH 3aBepHiaThcA UYepe3 KOHeUHOoe BpeM#d
C BIIOJIHE ONPEAEJIEHHLIM pPe3yJbTaToM (pe3ysbTATOM MOXKeT
OBITH ¥ COODIeHUe 0 TOM, YTO 3a7la4a He UMeeT PelleHui).

* KoppekTHOCT, — /I AONYCTHMBIX HCXOJHBIX JaHHBIX AaJro-
PHUTM JOJI3KeH IIPHBOAUTH K IIPABAJILHOMY Pe3yJIbTaTy.

OTH cBOMiCTBA He paBHONIPABHBI. JIHCKPETHOCTD, AeTePMUHUPOBAH-
HOCTBb U MOHATHOCTL — (PYHAAMeHTaJbHbIe CBOHCTBA ajlropuTMa, T. €.
uMH 06JafalT BCe AJNOPUTMBI AJs (DOPMANBHBIX HCIOJHHUTEJIeH.
OcTranbHBIe CBOMCTBA MOKHO PacCMaTPUBATEH KaK TpeOOBaHUA K «Ipa-
BUJIBHOMY» QJITOPUTMY.

WHBIMHA CJIOBAMM, AJTOPUTM MOJydaeT HA BXOJ HEKOTODBIH auc-
KPEeTHBII BXOAHOW 00beKT (Hanmpumep, HAGOD YMCeN MJIM CIOBO) U 06-
pabaTsiBaeT BXOJHOU OOBEKT IO mIaraM (ZMCKPeTHO), CTPOs HPOMEXY-
TOUHBIE AMCKPETHBIE O0BEKTHI. OTOT IIPOIECC MOXMKEeT 3aKOHYHTHCH
UM He 3aKOHYUTHCs. ECiM MpoliecC BBIMONHEHHMS AJrOPpUTMAa 3aKaH-
ypBaercsd, TO O0BEKT, NOJy4YeHHEIl Ha IocjeaHeM Imare paboThl, AB-
AsieTCA pe3yabTaToM pPaboThI aJropATMa IpH JaHHOM Bxoge. Eciau
IpOIeCC BHINOJIHEHUS HE 3aKaHYMBAETCH, NOBOPAT, YTO AJTOPUTM 3a-
nuKaIuiIca. B aToM ciayuae pesyabTar ero paboTel He ONIPe/eJIeH.

Crroco0blI 3aIHCH AJITOPUTMOB

AnropuTMBl MOMKHO 3aIMCHIBATH PAa3HBIMH criocobamu:

¢ HA EeCTeCTBEeHHOM fA3bIKe, OOBIUHO TaKOil crnocol NPpUMEHSIOT,
3anuchiBasg OCHOBHBIE HJEH AJI'OPUTMa HA HadyaJlbHOM 2Talle;

® Ha ICEeBAOKOJe, TAK HA3bIBAETCH CMeIlaHHAas 3alluCh, B KOTOPOM
HCIIONB3YeTCA eCTeCTBeHHBLIN $3BIK M OIepaTopbl Kaxoro-iudo
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A3BIKA IIPOrPAMMMPOBAHUSA; B CPABHEHHUH C IPEABIAVIIIMM BapH-
aHTOM TaKas 3anuchk ropasgo Ooxee crporad;
¢ B Buje 0J0K-cxeMsl (rpaduueckas 3aIuCh);
¢ B BHM/le IPOrpaMMbI Ha KaKOM-TH00 A3bIKe IPOrpaMMUPOBAHUA.
Mgl 6ymeM 3anmpchIBaThH AJITOPUTMbI B BHZE HpOrpaMMbl Ha JABYX
A3BIKAX nporpaMvupoBanus: Ha sassike Ilackaas (Bepcus FreePascal)
M Ha aJropuTMHUYeCKOM fA3biKe cucTreMbl KyMup, KoTopblil Ha3bIBAIOT
IIKOJBHBIM AJTOPHTMHYECKHM SA3BIKOM, 4 TaKyKe B HEKOTOPBIX ClIyda-
AX — HAa MCeBIOKOe.

Bonpocsl u 3agaHus Q

1. Yro Takoe anropurm?

2. Yro Taxkoe UCHOJHUTEIL?

3. Yem ormuuarTcsa opmanibHEble 1 He)OpMaJbHble HCIOJHUTE T

4. Y9ro Takoe cucremMa Komanj ucnoaaurens? IlpuaymaiiTe uenmogHuUTENs A
C HEKOTOPO# cHCTeMON KOMaHI.

5. Ilepeuncianre m o0BACHUTE CBOWCTBA AJTOPUTMA.

6. Hakwne cymecTByioT cmoco0sl sanucu anropurmos? Kaxue us Hux, mo Ba-
mreMy MHEHHIO, Jallle NPUMeHATcsa Ha npaktuke? [Touemy?

IToaroToBsTe coobmeHue A

a) «Mcropusa ciosa aaropurm»
6) «CsoiicTBa anropurMas
B) «Croco0n! 3anucH aaropuTMOB»

§ 55
Npocrenwume nporpamMmmbli

IIycras mporpamma

IIycras mporpaMmMa — 3TO mporpamMma, KOTOpas HUYEro He jeja-
eT, HO Y/IOBJIeTBOpAeT TpeGOBaHMUAM BHIODAHHOTO A3BIKA MPOrPAMMU-
poBarua. OHa moJIe3HA, MpesKje BCero, JAJA TOro, 4ToObl MOHATH 06-
IIYI0 CTPYKTYPY nporpammel. [lanee mbl GyzeM cjieBa IPUBOAUTE IIPO-
rpaMMy Ha MIKOJBHOM AaJrOpUTMHUYECKOM s3bIKe, a cIpaBa —
IKBHBAJIEHTHYVIO IIpOorpaMmMy Ha A3bIKe ITackans.

anr Kyky program qq;
Hay begin
| ocHOBHas nporpamMa { ocHoBHas nporpamMa }

KOH end.
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ITporpaMma Ha IIKOJBHOM aJTOPUTMHYECKOM A3BIKe HAYMHAETCH
KJIOYeBBIM CJI0BOM anr (COKpalleHHe OT CJIOBa «aJI'OPUTM»), 3a KOTO-
PBIM 3aIHMCBHIBAIOT HA3BaHHWe anroputTMa. HasBaHUe MOKeT COHepiKATh
pPyCCKHe U JIaTMHCKHe OYKBbI, IH(PHI, 3HAK NOAYEPKUBAHUA «_» U
Aake mpobesibl, HO He MOMKeT HauyMHATBHCA ¢ HUGPB. Mexay Kiamoue-
BBIMH CJIOBAMM Ha4 ¥ KOH pPasMeIal0T OmepaTopsl (KOMaHABI) Ipo-
rpaMmel (Texo mporpammsi). Ilocsie BepTUKaAbHONH YepThl 3allHCHIBA-
0T KOMMEHTAPMH — TOsSICHeHUA, KOTOpble He o6pabaTeIBalOTCA TPaHC-
JIATOPOM.

B saspike Ilackasp B MMEHHM IIPOTPAMMBI HeJIb3d HCHOJb30BATh
pycckue OykBbl U npobenbl. Bee kiroueBble CJIOBa 3allMCBLIBAIOTCA Ha
aHIJIMUCKOM s3biKe. Ilocjie MMEeHH IIpOrpaMMBbl CTABUTCHA TOYKAa C 3a-
naroii. KnoueBnie cioBa begin u end orpaHM4YMBaT TeJIO IDporpam-
MBI, mocje ciaoBa end cTaBUTCA TOUYKA. KOMMEHTapWH 3aKII0YaioT
B (DpUrypHBIE CKOOKH.

BeiBoa TexkcTa Ha KpaH

HanumieMm nporpaMmy, KOTOpas BBIBOAUT Ha 9KPaH TaKHe CTPOKHU:

Bor kak oHa BBIIJISAAUT:

anr qq program dq;

Ha4 begin
BelBOO '2+' write('2+');
BuBOLO '2=?"', HC writeln('2=2");
BelBOL 'OTeBeT: 4' write ('Oreer: 4')

KOH end.

KomaHza BeBOI B IIKOJBbHOM AJTOPUTMHYECKOM fA3BIKE BBIBOJHT
Ha 9KpaH CHMBOJIBI, 3aKJIOYEHHbIE B aOCTPOMBI MM B KaBbluKku. liusa
mepexoja Ha HOBYIO CTPOKY B CHMCKe BBIBOJA HY’KHO yKasaThb HC (HO-
Bas CTPOKA).

B aspixe Ilackanb Qs BBEIBOJA HAHHBIX HCIOJbL3YVIOT IPOLEAYDY
write (6e3 mepexoja Ha HOBYIO CTPOKY) WJIM writeln (mocjie OKOH4YA-
HUS BBIBOJA IIPOMCXOAMT Iepexoji Ha HOBYIO cTPoky). Ilapamerpsi
9THX NpOLeAyp S3aKJIIYalOTCA B KpPYIJible CKOOKH, a CHMBOJIbHbBIE
crpoku — B amocrpodsl. Kaskaslii omepaTop 3aKaHYMBaeTCs TOYKON
¢ 3amAToM, nepes ca0BoM end MOYKHO €€ He CTaBUTh.
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Ilepemennsie
Hamumem nmporpamMMy, KOTOpPas BBIIIOJHSIET CIOKEHHEe ABYX YHCEN:
1) sanpamuBaeT y moJb30BaTeNA ABA LEJLIX YHCJIA;
2) cKJIagBIBaAeT UX;
3) BEIBOAUT PE3YJILTAT CJOMKEHHS.
IIporpammy Ha mceBIOKOZe (CMECH PYCCKOro M IIKOJBHOTO aJro-
PHUTMHYECKOr0 A3BIKOB) MOKHO 3allHCATh TaK:

anr CymMma

Ha4
BEECTHM OBa 4YMUCIa
CIIOXUTEL MX
BEIBECTU pPe3yIbTaT

KOH

KomnbioTrep He MOKeT BBINOJIHHUTHL NCEBAOKOJ, IIOTOMY YTO KO-
MaHJ| «BBECTH JBa YKCJIa» U el MOZOOHBIX HET B ero CHUCTeMe KOMAaHI.
ITosromy mam HyHO «pacmmdpoBaTh» BCe TaKHe KOMAHILI yepes
OIIEPATOPHI A3bIKA NPOrPAMMUPOBAHMSA,

B orsmume or mpeamiaymux 3azad azech Tpebyercs XPaHUTh naH-
Hble B NaMATH. J[J1a 9TOro UCHonab3yioT epeMeHHbIe.

MepemenHan — 370 BesMYMHA, KOTOPAS UMEET UMS, 0
TWMN U 3Ha4YeHne. 3Ha4yeHne NepeMeHHON MOXET UBMEHSATLCS
BO BPEMS BbINONHEHUSI NPOrPamMMbi.

Ilepemennas ompezgenser o06JacTb NAMATH, TAe XPAHUTCH TOJILKO
onno sHadeHue. IIpu 3anucu B Heé HOBOTrO 3HAUEHHS «CTAPOE» CTUDA-
eTcsi, U ero y»ke HUKaK He BOCCTAHOBUTh.

Ilepemennsie B mporpaMmme Heo0X0oAUMO 06HABIATH!. Ilpu 06HAB-
JICHHM YKAasblBAeTCA THI IIEPEeMeHHOW U eé MMA (MaAeHTHdHKATOP).
3HaueHMe NePeMEHHOI cpasy mocje 06'bABIEHNS HeONPeAeISHHOe: me-
PEMEeHHOil BblZlesIAeTcsa HEeKOoTopas o0JacTh NaMSATH, U TAM MOIJIO
OBITH 10 9TOr'0 3aIMCAHO JI060e YUCIIO0.

Bor Taxk 00BABIAIOTCA IeJOUYHCIeHHEIE IepeMeHHbIe (B KOTOPBIX
MOTYT XPaHHMTHBCA TOJBKO IeJible 3HAYEHUA) C UMeHAMU a, b u ¢

uen a, b, c var a, b, c: integer;

1
B HEKOTOPHIX A3BIKAX NPOrPaMMHMPOBAHHA, HANDHMED B A3BIKe Python,

nepeMeHHBIe He 00baABaAl0OTCA. Ho aTo MOKeT mpuBecTH K omudKaM, KoTo-
phIe TPYAHO 0DHADPYIHKHUTE.




ANMrOpUTMAUI23aLIMAa M NpPO

B ssnike Ilackans onucaHne IepeMeHHBIX HAYMHAETCA C KJII0YeBO-
ro cJoBa var, II0CJIe Hero 3amMChIBAIOT CHOMCOK IepeMeHHBIX M B KOH-
e uepe3 ABOETOYHE — HMX THUII, B JAHHOM CJydae IeJIOYHCIeHHBbIH
(anra. integer).

HMMeHa TIepeMeHHBIX CTPOSATCA IO TeM Ke MpaBujIaM, YTO U HMeHa
nporpamMmM. B sseixke ITackanp MOMHO MCIOJIb30BaTh B MMeHAX JIATHH-
ckue GYKBBI (CTPOYHBIE U 3arJaBHbIe OyKBBI HE PA3IUYAIOTCHA), HUPPLI
(HO UM He MOXKeT HauMHAThCA C HMUu@pHI, HHaYe TPAHCIATOPY Oyner
CJIOYKHO DA3IUYMTh, TJle HAUMHAETCS WUM#A, a4 Ifie — YHCJI0) U 3HAK
MOAUEPKUBAHUA «_».

B ImIKONBLHOM AaJTOPUTMUYECKOM HA3bIKe B HMMEHaX paspenleHbl
KpOMe IIepeYMCJeHHBIX CHMBOJIOB emlé Mpobesbl W PycCcKue GYKBHI,
NpUYéM CTPOUHBIE M 3arjaBHble GYKBBI pasinudaiorTcs (HOITOMY X M
X — 9TO pasHble UMeHa IepeMeHHBIX).

JKenaTebHO AaBATh IEPEeMEHHBIM <«IOBOPAIIHE» WMeHa, YTOObI
MOKHO OBLIO Cpasy IMOHATH, KAKyI0 POJib BBINOJHAET Ta WJIA HHaA
nepeMeHHad.

Tun nepeMeHHOH HY»KeH IJId TOro, 4To0bI:

OIIpeleIUTh 06aCTh AONYCTUMBIX 3HAYEHUI TiepeMeHHOMH;

© OIpeJeJUTh AOMYyCTUMBIe OIeparnuy ¢ nepeMeHHOI;

+ OIpe/eUTh, KaKoi 00BEM MaMATH HYKHO BBIAEJUTH IEPeMEeH-
HOIt ¥ B KaKkoM (popMare OyAYyT XPaHUTHCA JaHHBIE (BcmomHHTE,
YTO menble W BeljeCTBeHHEIE UMCJA XPAHATCA B KOMIIbIOTEpe
110-pa3HOMY, CM. TJIaBy 4);

+ TPpefOTBPATHTH CJIydaifHble OMMOKHU; HAaIpUMep, NP MONBITKE

3aIMCATh CUMBOJ B LEJIYIO IEPEeMeHHYIO BBIZAETCA cOOOIeHHe
06 omubkel.

B ajaropuTMHuYecKOM f3bIKe MOXKHO HpHu OOBABIEHUHM 3a/aTh Ha-

yaJIbHBIE 3HAYCHUSA NIePeMEeHHBIX!:

gen a, b=1l, c=55

3HaueHMe MepeMeHHOH a 0CTaloCh HeolpeAeeHHBIM.

BoasmuHCeTBO TpaHcaaTopoB Ilackains aBTOMaTHIECKH BATIOJIHIA-
OT HYJSMU BCe IlepeMeHHBbIe OCHOBHOW MPOrpaMMbl, OAHAKO JIyHIINe
He HAJEeATHCH HA ATO W SBHO 3a/laBaTh HadalbHble 3HAYEHHA BCEX
IepeMeHHBIX.

Hexoropble f3bIKH, HanpuMmep A3bIK CH, DO3BOJAIOT 3aNUCHIBATE B Iepe-
MEHHYIO 3HAUEHMe JPYroro THUIA, HO BCA OTBETCTBEHHOCTH 32 Pe3yJbTaT
JIOKUTCA HA TPOTPAMMHCTA.
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IIpuBeéM HOJHYIO IPOrPAMMY CJIOKEHHUS ABYX UHCE:

anr CymMa program Sum;
Ha4 var a, b, c: integer;
uen a, b, c begin
BBOO a, b read(a, b):
c:=atb c:=a+tb;
BEIBOI C write(c)
KOH end.
Omneparop BBOonm (B Ilackane — mnpoueaypa read) mpegHasHA4YeH

[UIA BBOJAA JAaHHBIX (HAIPHMeEp, ¢ KJIaBUATYPHI).

OnepaTop, copep:Kamuii CUMBOJIBL «:=», — 3TO ONEPATOP MPHCBAH-
BAaHHA, C €ro MOMOIbI0 U3MEHAIOT 3HAUEHHE IepeMeHHOoM. OH BBITION-
HAETCA CAEAYIOIIUM 00pasoM: BBIYMCISETCHA BbIDa’KeHHWe CIIpaBa OT
CHUMBOJIOB «:=», & 3aTeM pe3yJIbTaT 3allUCLIBAETCS B IMEPEeMeHHYIO, 3a-
IMCAaHHYIO CJIeBa OT CUMBOJIOB «:=». IloaTOoMy, HapumMep, omepaTop

i:=i+1 i:=1i+1;

YBeJIMUMBaeT 3HaueHUe mepeMeHHO 1 Ha 1.
YV npuBeAEHHOI BEBINIE NPOrpaMMbI CJIOMKEHUS YKUCE] eCTh ABA He-
Jocrarka:
1) mepea BBOAOM RaHHBIX IOJB30BATEb HE 3HAET, YTO OT HEro TpPely-
ercs (CKOJBbKO YHCeJl HY’KHO BBOAUTh ¥ KAKHUX);
2) pesyibTaT BHIAAETCH B BHJE YMCJA, KOTOPOE 03HAYAET HEU3BECTHO
qTO.
Xorenock 6bl, 4TOOBI AMANOT IPOTPAMMBI C IIOJL30BATE]EM BbI-
TIAEN TaK:

Beenure mBa Lennx uucrna: 2 3
2+3=5

IMoacrasky Aaa BBOAA BBl MOXKeTe CAENIATH CAMOCTOATENBHO. Ilpu
BBIBO/IE Pe3yJbTaTa CUTYyanus HEeCKOJBKO YCJIOKHAETCH, MOTOMY UYTO
HY/HO BBIBECTH 3HAUEHHMHA TPEX IEPEeMEHHBLIX M ABa CHMBOJIA: «+» U
«=». JlyIs1 9TOr0 CTPOUTCA CHMCOK BBIBOJAA, DJIEMEHTHI B KOTOPOM pas-
JleJIeHbl 3aIAThIMM:

BEIBOmA, '+', b, '=', c write(a, "+', b, '=', c);

Obparure BEMMaHMe, YTO UMEHA IIePeMEHHBIX 3aNMCAHEI 6e3 amoc-
TpodoOB.




B npunnune Mo:kHO 0b1710 661 000#THCE U Ge3 nepeMeHHOH C, IIO-
TOMY 4YTO 3JIEMEHTOM CIHMCKa BBEIBOJA MOJKeT OBITH apudMeTHYeCKoe
BHIpAXKEHUE, KOTOPOEe Cpasy BBIUHCIAETCA U Ha 9KPaH BBIBOJAUTCH pe-
3yJILTAT:

BoBOO &, '+ ', b, '=', atb write(a, '+', b, '=', atb);

B ofoux Asbikax (B cpege KyMuMp — Ha4ymMHas C BepckM 2.0) MOMHO MCMOMb30BaTh
qJDpMaTHbIH BblBOA: NOCAe ABOETOHMA YKasaTb Oﬁl.l.l,E'.'E KOMUYECTBO 3HaKOMECT, OTBOOAMMOE
Ha Yucno. HanpuMep, NnporpaMMa

a := 123 a = 123;

BEIBOO &:2 write ( a:5 )

BBIBEJET 3HAUECHUE IeJIOif TepeMeHHOi a, 3aHAB POBHO D 3HAKOMECT:

P N

IToCKONMBKY CaMO YMCJIO 3aHMMaeT TOJbKO 3 3HAKOMeCTa, Mepejx HUM
BBIBOAATCA JBa pobesia, KOTOPhIe 3[1eCh Mbl 0003HAUMIHA KAK «_».

Bonpockl U 3aaaHusa

1. CpaBHHTe CTPYKTYpY LIporpaMm Ha ssbike Ilackajb M IIKOJBHOM aJro-
PUTMHYECKOM A3BIKE.

2. Yro takoe ugeHTUGUKATOP?

3. Yem pasauyaioTcA [MPABHIA IIOCTPOEHHMA MMEH B IIKOJIBHOM AJTOPHUTMU-
yeckoM sAsbike u B [lackame?

4. Kax samuceiBaioTcsi KoMMeHTapum Ha sTux saswikax? IToxymaiite, Kak
KOMMEHTHDOBAHHE MOXKHO HMCHOJb30BATH TIPH NOMCKe OMMKOOK B a1ro-
pHATMe.

5. CpaBHuTe onepaTopsl BhiBosa B KyMupe u B ITackare. Kax BrimosnsaeTcs
mepexoj; Ha HOBYIO CTPOKY?

6. Uro rakoe nepemenHas? Kak Bl gymaere, 3adeM HYKHO OOBABJIATH Ie-
pemeHHbIe?

7. 3aueM Hy:keH Tun nepemennoi? Ilouemy Hesib3A 3alHCBIBATE B IIEPEMEH-
HVIO 3HaueHHe Apyroro tumna?

8. Kakoe 3HaueHWe 3amMcaHO B TEPeMeHHON cpasdy mocie Oo0bABIEHUA?
Mo2XHO JIM €ro MCIOJIB30BaTh?

9. Kax sagaTh HayajbHBIe 3HAUEHUsA NepeMeHHBIX? CpaBHHTE MIKOJBHBIN
ajlropuTMuYecKuii A3bIK U Ilackans.

10. Yro TaKoe omepaTop IpUCBANBAHMA?

11. Ilouemy cieayeT BHIBOAUTE Ha 9KPaH MOACKA3KY Ilepell BBOJAOM JaHHBIX?
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12. IloaymaiiTe, KOTZAa MOMKHO BEIUMCIATHL PE3yAbTAT IIPAMO B OIEepPaTOpe BhI-
BOJa, a KOT/JlJa Hy’KHO 3aBOAUTH OTAENHHYIO I€PeMEeHHYIO.

13. Yro raroe opmarHseiil BeiBoa? Kak BeI AyMmMaeTe, rje OH MOKeT GBITH IO-
nesen?

IoaroroBsTe coobmenune

a) «OnepaTops!l BEIBOJA B s3biKe Cu»
6) «OnepaTops! BEIBOAA B A3kike Pythons

3apaum

1. Micnonpays onmepaTop BBIBOJA, MOCTPOiiTe Ha 9KpaHe CIeAVIOIIHE PHCYH-
KM M3 CHMBOJIOB (TaKMe DHCYHKHM HA3BIBAIOTCH ICeBAOrpaduKoii):

W X X X X X X
XHK XK X X XK XK XK
MOKKOKK  HIOKAIK  KOKHKKXK HOKK  XKKKHKK
X X KK K K K HOIOKK XK XK
XKKXK KOKOKKKK  IOKIOKKK XK X

2. BeifepuTe mpaBUiIbHbIE MMEHA IIePEeMEHHBIX (mns HMIKOJIBHOIO AJTOPHUT-
Mu4YecKoro s3pika u Ilackasns):

1 Vasya CY¥=27 @mail ru
mll llersa Cy_27 lenta.ru
1m Murue Gpar Ay "Pes barbos"
m 1 Quo vadis CyY(27) <Jlagea>

3. Ilycte @ m b — nensie nepeMennsie. Yo Oyner BBIBEHEHO B pPe3yJbTaTe
paboTs! (hparMeHTa MporpaMmui?

a) uen a=5, b=3 a:=5; b:=3;
BHBOO &, '=Z(', b, ')°' write(a, '=Z(',b,")");:
6) uen a=5, b=3 a:=5; b:=3;
BuBOn 'Z(a)=', '(b)' write('Z(a)="',"'(b)");
B) uen a=5, b=3 a:=5; b:=3;
BuBOod 'Z(',a,"')=(',at+b,")" write (" Z (":a, "y=(", atb, ') ¥y

4. 3anumnuTe ONEpaTOp AJA BBIBOJA 3HAYCHUH IEJIBIX NepeMeHHBIX @ = D U
b = 3 B caeayromem (opmare:
a) 3+5="?
0) Z (5)=F(3)
B) a=5; b=3;
r) OrBer: (5;3)




ANTOPUTMMS

BbiYMCIIeHUSR

-

¥

Tunel faHEBIX

Jlro6as mepeMeHHad UMeeT Kakoil-nubo THI, T. €. MOXKET XPaHUTh
ZaHHBIE TOJLKO TOTO THIIA, KOTOPBIH ObLI yKasaH Ipu eé 00bABICHUH.
B MIKOJIBHOM aJrOPUTMHAYECKUM A3BIKE HCIOJIB3YIOTCA TAKHEe THIIBI:

» men — IeJble 3HAYEHHUSd;

Bew, — BelleCTBeHHbIE 3HAYEHHUA;

Jior — JIOTHYeCKHe 3HAYeHUdA (Fa WJIM HeT);

CHUM — CHMBOJI;

auT — JIUTepHas nepeMeHHad (CHMBOJIbHASA CTPOKa, T. €. Ie-
IIOYKa CHMBOJIOB).

B saspike Ilackans THUIOB HeMHoro OoJsbime. Hampumep, Kpome
T4 integer ecTh HECKOJbKO APYIHX THIOB NEPEMEHHBIX A Xpa-
HeHUA LEeJbIX YHCceJ:

byte — mexsle uucia B guanasone! 0..255;

. shortint — messle umcsa B guanaszoHe —128..127;

. word — mnexsie uyuciaa B auanasosHe 0..65535;

longint — meJible Yucia B AUanasoHe
-2147483648..2147483647.

Ha nepemennyio tuna byte m shortint B maMaTH BBIJEJIAETCH
1 GaiiT, Ha mepeMeHHyI0 Tuna word — 2 GaiiTa, Ha IePeMEHHYIO THIIA
longint — 4 Gaiita. PasmMep mepeMeHHBIX THIa integer 3aBHCHT OT
Bepcuu A3bika (2 uiau 4 Oaira).

Ilns XpaHEeHUs BEIeCTBEHHBIX IMePEMEeHHBIX TOXe CYIeCTByeT He-
CKOJIBKO THIIOB:

single — uYMCJIO OXWHADHON ToUHOCTH (4 Gaiira);

. real — kjaccuueckuil Tun aabika [lackaus (6 6aiiToB);

. double — umcJIO ABOIHOH TounOCTH (8 GaiiToB);

. extended — umcJo pacmupenHoi TounocTu (10 GaiiTos).

Kak MbI ofcy:xaanu B riaase 4, OOJNBIIMHCTBO BeIleCTBEHHbIX HH-
ces XPaHUTCH B IMAMATH HETOYHO, U B De3yJbTaTe ONepanyii ¢ HUMU
HAKAIJIWBAeTCA BbhlUMcauTe pHasfs ommubka. IlosTromy ana paboTsl ¢
[eJIOYMCIeHHBIMM AaHHBIME He HYJKHO MCII0JIb30BaTh BELECTBEHHBIE
nepeMeHHBIe.

1
JImanasoH COCTOMT H3 BCeX IeJbIX YHCeJa OT MHHHMAaAJNBHOI'O [0 MakKCH-

MAaJILHOTO 3HAueHuA (BKJIHOUad ofe 9TH rpaHMIIBI).




Jlorv4eckMe nepemMeHHele B Mackane OTHOCATCA K TMNY boolean W NPUHMMAOT 3Ha4eHMA
True (MCTUHA) M False (Nob). HECMOTPA Ha TO, YTO TEOPETMYECKKM AMNA XPaHeHMs
NOMMYECKOro 3HAYEHMA AOCTAaTOYHO oAHOro Buta namaty, obblYHO TAKad NepemMeHHan
33HMMAET B NaMATK oAWH DaRT (MNK AaXe HeCKOoNbKo DaAToB). Tak KakK NpoUeCcCop MOMET
4YMTaTb M 3AMNUCHIBATb B MaMATb TOMNbKO Lenble 0aiTel, ONepaumm C NOrMHecKMMm 0
nepeMeHHBIMM B 3TOM CYYae BeINONHAKTCA ObICTpee.

ITepemennrie Tuma char MOryT XPaHHUTL OJHUH CHMBOJ (TO4YHEe,

ero Koj) pasmepoMm 1 Gaitr. CHMBOJBbHBIE CTPDOKHM OTHOCATCA K THIIY
string (Bo MHOrux Bepcuax Ilackayia AJIMHA CTPOKM He MOKeT OBITH
Oosbie 255 cMMBOJIORB).

Apudmerudeckne BhIPDAKEHUS M OMEPALHH

B s3pIKaxX OpPOrpaMMUPOBAHUSA WCIOJb3YeTCA JUHEHHAs 3aIuch
apu@MeTHYECKHX BhIpaKeHui (6e3 MHOrosTaskKHBIX Apobeit). B mkois-
HOM AJIrOPUTMHUYECKOM A3bIKe BHIDAYKEHUE BAMUCHIBAETCA B OJHY CTPO-
Ky, a B [lackane sanmuck MOXXHO NEPEHOCUTH HA CJEAVIOIIUE CTPOKH.

Apudmerudyeckue BHIDAYKEHUS MOT'YT COAepKaTh KOHCTAHTHI (IT0-
CTOAHHBIE 3HAUEHHA), UMEHA NMEPEMEHHBIX, 3HAKH apupMeTHIeCKHUX
omepanuii, Kpyrjble CKOOKM (I MBMEHEeHHS NOPAAKA AeHCTBUIl) M
BBI3OBEI (PyHKIMHI. Hanpumep:

:=(c+5-1)/2*d a:=(c+5-1) /2*d;

ITpu ompenxeneHuM NOpPAAKa AeHCTBHIH HCIONL3YETCA IIPHOPHTET 0
(crapmmECTBO) onepanuit. OHU BHIIONHSAIOTCA B CJHEAYIONIEM IOPALKe:

¢ JneicTBUA B CKOOKax;

* YMHOKeHMe U JleJieHHe, cJeBa HaIllpaBo;

* CJIO)KeHHe W BhIYUTaHWeE, CJeBa HAIIPaso.

Takum o6pasoMm, yMHOMeHHEe U JieJIeHMe HMEIT OJUHAKOBBIN
OpuopuTeT, 00Jiee BBICOKMIA, YeM CJIOKeHHe U yMHOXKeHue. IloaTomy B
NPUBEIEHHOM IIPMMepe 3HAUYeHUEe BBIPAYKEHUA, 3aKJIIOUY6HHOTO B CKOG-
KM, CHavaJja pasjie/luTca Ha 2, a HIOTOM YMHOMKHUTCA Ha d.

Ecin B BBIpa)keHHe BXOJAT NepeMeHHBbIe PasHBIX THUIIOB, B HEKO-
TOPBIX CAy4YadAX IPOMCXOJHUT aBTOMATHUYECKOe IpPUBeAeHHe THUIla K 60-
Jee «mupokoMy». Hanmpumep, pesyibTarT YMHOMKEHHS ILEJIOr0 UHCIIA
Ha BeleCTBEHHOE — 3TO BellleCTBeHHOe 4Yucao. I[lepexox kK 6Gosee
«Y3KOMY» THIy aBTOMATHYECKHM He BBHINOJHSAETCS, MOITOMY, HAIPH-
Mep, BelleCTBEHHOE 3HAaYeHHe HeJb3sl 3allUcaTh B eIy IepeMeH-
Hyo. HyXHO moMHUTB, 4TO pesyibTaT AesieHus (omepamum «/ ») —
9TO BeIIeCTBEHHOEe YHCJIO, Ja’Ke eCJH JeJIMMOe M HeJIUTeNb — IeJIble
H OeJaATcA APYT Ha Apyra Hamesol,

HacTo HYKHO MOJIYYHTDH IEJbIH Pe3yJHbTAT JeJIeHUS HEeNbIX YUCesI
M OCTaTOK OT JAeJleHMs. B aToM ciydae B IIKOJBHOM aJIrOpUTMHUE-

B mHexoTopeIX sI3BIKax, Hanpumep B CH, 5TO He TAK: NPH JENEHHAN LEIBIX
YHCeJI MOJYyYaeTCd 1eoe YHCIO0 U OCTATOK O0TOpachIBaeTcCH.
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CKOM f3BIKe MCIOJB3YIOT GyHKIuM div u mod, a B Ilackane — omHO-
MMEHHBIEe onepanuu (OHM MUMEIOT TAKOM »Ke NPUOPHUTET, KaK YMHOMKe-
HUe U JeJIeHue):

d:= 85 d:= 85;
a:=div(d,10) | = 8 asr=d div'I0:; { = 8"}
b:=mod(d,10) | = 5 b:=d mod 10; { 50}

Hy’XHO y4YMTEHIBaTh, 4YTO AJIA OTpHIATEJbHBIX YHCEJI 9TH oIllepa-
MY HO-PA3HOMY BBIIIOJHSIOTCH B pasHbIX fA3bIKax. Hanmpumep, BHemn-
He CJeayIOle NporpaMMel aHaJIOTHUYHBL:

BuHEOn divi(=7,2), ", write(-7 div 2, ',')s;

BeBOO mod (-7,2) write (=7 mod 2);

Ho nporpaMma Ha IDKOJbHOM AJTODUTMHUYECKOM fA3bIKe BbIBEIET
peayaprar «—4,1», a nporpamma Ha Ilackame — «—3,-1». [leso B
TOM, YTO C TOYKH 3PEHHS TEOPHUM 4YHCeJ] OCTATOK — 9TO HEOTpHUILA-
TeJIbHOE YHCJIOo, Imoaromy —7 = (—4) * 2+1, T. e. 4acTHOe OT JeJeHud
(-7) Ba 2 paBHO —4, a ocraTrok paseH 1. IToaromy B cpege KyMup atn
olepanuy BHINOJIHAIOTCA MaTeMaTHYeCKH IpaBuUibHO. B To e Bpems
BO MHOI'MX f3BIKaX (Hampumep, B Ilackane u B CH) IpH IeJI0YHUCIEH-
HOM [eJleHMM MCIOJb3YeTcs MOAYJIb YHcJa, a 3aTeM K YacTHOMY
H ocTaTKy jnobaBisiercd 3HAK « MHHYC»:

7=8-2+1=-7T=(-8)-2-1.

IIpu TaxkoM moxxoje dacTHoe oT AexeHus (—7) Ha 2 paBHO —3, a pe-
3yJabTaAT onepauuu mod paBeH —1.

B IIKOJBHOM aJrOpUTMHUYECKOM SA3BIKE ecTh Olepalus BO3Beje-
HHS B CTelleHb, KoTopas oOo3HavaeTcs ABYMsA 3BE3J0YKaMH: «F%y,
Hanpumep, BhIpaykenue y = 2x2 +23 ganumercs TaK:

\ (S v e
BosBeZieHHe B CTelleHb HMeeT 0ojiee BHLICOKHI IPHOPUTET, UeM

VYMHOMEeHHe H [OeJIeHHe. B sssike Ilackanp olepaliy BO3BeIEHHSA
B CTEIIeHb HeT.

BelecTBeHHbBIE 3HAYEHUA

IIpu 3anmcH BeIIeCTBeHHBIX YMCeJ B IIPOrpaMme IeJyio u Apob-
HYIO YaCTU DasfejsioT He 3anaToi (Kak NPHHATO B OTeuecTBEeHHOM
MaTeMaTH4YecKoil JuTeparype), a Toukoi. Hanmpumep:

Bew x var x: double;
x:= 123.456 —
x:= 123.456;



SbiYNCNeHnna

BemecrBeHHOe 3HAYEHWE HeNb3s 3aNUCHLIBATL B IEJOYUCICHHYIO
IIepeMeHHY 0.

B sseixe Ilackasb NpH BHEIBOAE HA 9KPaH BeIleCTBEeHHBIX 3HAUYEHMH
II0 YMOJIYAHUIO MCIIOJIb3YeTCA TAK Ha3bIBAEMBIH HAYYHBIM (UM 3KCIIO-
HeHIMAJBHBIN) (opMaT, IpeAHA3HAYEHHBIH IJIA 3aIMCH KaK OYeHb
GosbIIMX, TAK U OYeHb MaJeHbKuX uuces. Hanpumep, mporpamMma

a:=1;
write(a/3):;

BBIBEJIET HA 9KPaH Pe3yJbTaT B BUJE
3.333333E-001

47O o3Hauaer 3,333333:107! =(,33333383, T. e. o GykBHI E yKasbiBa-
IOT 3HAYANIYIO YaCTh YUCJIa, 4 Iocae Heé — mnopaaok (cm. § 29). Mxa
TOTO YTOOBI BBIBECTH BEIECTBEHHOE YMCJIO B «HOPMAJHLHOM» BHZIE, HC-
NOJIB3YIOT (POPMATHBIN BBIBOJ: IIOCJIE€ ABOETOUMSA 3aIMCBIBAIOT OGLIee
KOJIMYeCTBO 3HAKOMECT, KOTOPOe HY’KHO OTBECTH HA YMCJO, 4 3aTeM,
CHOBa 4Yepes [BOETOYME — KOJWYECTBO 3HAKOB B JAPOOHOM yacTH. ___

Takyto Ke hopMy 3anMcK MOXHO MCNOMb30BaTh M B Cpeae KyMup (HaumHaa C Bepcui 2.0). HanpuMep, nporpamMMa

a = 123 a = 123;
BHIBOI a:5 write ( a:5% );

BBIBOJUT TO JKeé 3HaYeHHe B 7 IIO3UNUAX C TPeMs 3HAKAMH B APOOGHOIM
YACTH:

—w0.333

Ilockonpky aTa sanuch 3aHWMaeT 5 MO3UIME (a moxm Heé oTBene-
HO 7 mosunuit), nepej 4MCIOM N06ABIAIOTCS ABA npobesna, o603HaYeH-
HbI€ 3HAKOM «._».

Crangaprasie dyaKIHN

B apudmernyeckux BBHIDAXKEHUSX MOYKHO UCIIOTB30BATH CTAHAADT-
Hble MaTeMaTH4YecKue QYHKLIUU, HATPpUMep:

abs (x) — mMoayas yHcaa X;

sqrt (x) — KBajpaTHBIA KOpeHb U3 yucaa x (aas x > 0);

sin(x) — cumHyC yraa x, sagaHHOTO B paguaHax;

COs (X) — KOCHHYC yIJla X, 3aJaHHOTO B pPaguaHax;

exp(x) - 9KCIOHEeHTA YHcja X, T. €. e*, rre e ~ 2,718 —
OCHOBaHME HATYPAJLHEIX JIOTAPHU(PMOB;

1n(x) — HaTypaJIbHBI# Jorapudm uyuciaa x (aas x > 0).




AnropuMTtMuaauma U nporpamMmMmupoBsaHue

ITocnegame aBe (MYHKIMMA II03BOJIAIOT BBIIOJIHHATH BO3BeIeHUEe
B creneHb B Ilackase, ucnonb3ysa paBeHCTBO x¥ —eylnx

CyuiecTByioT (GyHKIUHM JJid Hepexoja OT BellleCTBEHHBIX 3Ha4e-
HUit K mensiM. B aseike Ilackanb ecTs QyHKIHUH:

trunc (x) — orOpaceiBaHre APOGHON YacTH BEIECTBEHHOTO
qyucJja X;

round (x) — OKpyTIJeHHe BellleCTBeHHOT0O YHcia X
0 OMIKaiero 1ejaoro.

B HIKOJIBHOM AJITOPUTMHUYECKOM s3bIKe ecThb QYHKIUA BbIJeJIeHUA
mesioll wacTH umeya: int (x). HysxsO0 mmers B BHIY, UTO GyHKIHA
trunc B Ilackame ordpachiBaeT APOOHYIO 4YacTh, a (QYHKOHUA int B
IIKOJIBHOM aJIFOPUTMUUECKOM fA3bIKe HaXOJHUT IeJyI0 YacTh II0 IPpaBU-
JaM MaTeMaTUKM (Kak Haubojblllee IeJi0e YHCJIO, He IIPeBOCXOojdAIee
naaHoe). IToaromy mpu paboTe ¢ OTPHIATEJbHBIMU YHCJIAMU OHM MO~
I'yT AABaTh Pa3HBIA pe3yJibTaT:

BeiBOEm int(-1.5) | = -2 write (trunc(=1:5))4 { ==L, }

®yaknusa frac(x) B Asbike Ilackane BbIAEIAET ApoOHYI0 4YacTh
BeIlleCTBEHHOr'0 YUCca X.

CayuaifHbIe YHCJIA

B HeKOTOPBIX 3a/lauyax HeoOXOAWMO MOJeIHpOoBaTh caydalHele Co-
6LITHUSA, HAIIpHMep pesyjabTaT OpocaHus HUIpaJbHOTO KyOuka (Ha HéEM
MozKeT BeImacTh umceyo or 1 g0 6). Kak cpemars 5TO Ha KOMIIbIOTEDE,
KOTODBIH 10 ONpefeNeHuI0 «HecjiydaeH», T. €. CTPOro BBIMOJHAET
3aaHHYIO eMy mporpamMmy?

Cnyuatigele ymcaa — 5TO HOCIENOBATETbHOCTH YHCET, B KOTOpO#
HEeBO3MOYKHO IpeJicKasaTh cjeAyloilee YUCIO, Jake 3HAdA BCe TIPeAbI-
aymme. YToObI HONYYUTh UCTHHHO CIydYaiiHble YUCiIa, MOKHO, HAIIpU-
Mep, GpocaTh UrpaJbHBIH KYOMK HJIH U3MEPATDH KaKoi-TO eCTeCTBEeH-
HBIH IIyMOBOi cHrsajy (Hanmpumep, PajgvoIIyM HJIA 3JIEKTPOMarHuT-
HBI CHrHAJ, NPHUHATBEIA U3 Kocmoca). Ha ocHOBe 3THX ZHaHHBIX
COCTABJIANMMACHE W TYOJIUKOBAJHMCh TabJMIbL cay4yalHBIX dYHCel,
KOTOpBIE MCIIOJIL30BAIN B PA3HBIX 00JaCTAX HAYKH.

Bepuémcsa K xomnbooTepaM. CTaBUTh CJIOMHYIO annapatypy AJd
N3MEpeHMs eCTeCTBeHHBIX IIYMOB HJIM KOCMUYECKOro H3JydeHHUs Ha
Ka)KABIi KOMIBIOTEP O4YeHb JOPOro, ¥ IOBTOPUTH JKCIEPUMEHT oyner
HEBOBMOIKHO — 3aBTpPa BCe 3HAUEHMA OyAyT yike Apyrumu. CymiecTsy-
jorue TaGIUIbl CAMIIKOM MaJbl, KOTJa, CKaykeM, HYMKHO NOJIy4daTb
100 cayuaiiHBIX uYumCes] KaKAylo CeKyHAy. [lia XpaHeHus 0ONBIITHUX
Tabmul TpebyeTcsas MHOTO MaMATH.
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BuiyucneHus

Y00kl BBEINTH M3 IMOJOMKEHUA, MATEMATUKHU IIPUAYMAIHA AJTOPHT-
MBI TIOJYYEHHS ICeBAOCHYYAWHBIX («KaK OBl CIAy4alHBIX») YHCe.
I «mocTOPpOHHEro» HabJoAaTes s NCeBAOCTYyYallHbIe YHUCIa TIPAKTH-
YeCKHM HEeOTJIMUYHMBI OT CIYYaWHBIX, HO OHU BBIYUCIAIOTCA II0 HEKOTO-
poit MmaremMaTH4eckoil (popmysiel: 3Has mepsoe 4MCIO («3€pPHO»), MOXMK-
HO II0 (pOpMYyJie BEIYUCIHUTEL BTOPOE, 3aTEM TPEThe H T. II.

B mKxoJBbHOM aNropUTMHYECKOM SA3bIKE CYINECTBYIOT ABe (QYHK-
UUM AJI TOJYyYeHHA CAydaWHbBIX (T. €. ICeBAOCHYYAMHBIX) YuCesl B
3aJaHHOM HHTEepBaJe:

rand(a,b) — ciaydaiiHOe BellleCTBEHHOE YHCJIO B IOJYUHTEpBaJe [a, b);
irand(a,b) — cayuaiiHOe mesoe yHMcIO Ha oTpeske [a, b].

B ITackase ecTh aHANIOTUYHBIE QYHKIIMHA:

random — cJay4aiiHoe BellleCTBeHHOE YHCJIO B mosyuuTepsade [0,1)
(BBI30B (yHKIHH Oe3 mapaMeTpoORB);
random (N) — caydaliHOe Iejoe uucao Ha orpeske [0, N-1];

Jns Toro uwrobel 3amucaTh B LEJYI0 NEePeMEHHYIO n  ciaydaiiHoe
4ucJ0 B AManasoHe or 1 go 6 (pesynsrar GpocaHus KyOMKAa), MOMKHO
HCIIOJIB30BATHL TAKHUE OIIePATOPHI:

n:=irand(1, 6) n:=random(6)+1;

BemecTBeHHOE ciaydailHOe UYHCJO B IIOJYHHTepBase oT 5 mo 12
(se Brirouas 12) mosyuaeTcsd Tak:

:=rand(5, 12) x:=7*random+5;
Bonpocskl u 3apgaHus

1. Kakue TUIEI JaHHBIX BEI 3HaeTe?

2. ITouemy BO MHOIMX S3BIKaX IPOrDAMMHDOBAHMSA €CTh HECKOJBKO MeJo-
YHUCIeHHBIX U BeIleCTBEHHBLIX THIIOB JaHHBIX?

3. Uem ormuaeTrcsa CHMBOJIbHASA IIePeMEHHAS OT CTPOKOBOI?

4. Kakue paaHHBIE 3alWCHIBAIOTCA B Joruyeckwe mnepemensble? CKOJBKO
MecTa B IaMATH OHM 3aHUMAIOT?

B crasgaprabie 6HOJHOTEKH A3LIKOB IPOIPAMMMPOBAHUSA OOBIYHO BXOIHUT
JUHEUHbLIL KOHZDYIHMHbBLIL 2eHepamop TCEeBJOCHYYANHBIX LeJbIX 4YHCce,
HCIOJIB3YIOMHUN (opMyay X, , = ocraTok or geneHus (aX, +c) Ha m, rae
X,q v X, — creiayiolnee U IpeAbiAyINee ICeBAOCTyuYaiiHbIe UMCIa; @, €
U m — IeJible 4ucaa, nogobpaHHBIe TakK, 4T00BI B MOJy4YaeMoH Iemnod-
Ke wupcesn OBLIO KAaK MOYKHO MeHBIIEe 3aKoHOMepHocreit. Hampumep,
B Tpancna'rg;z)e Borland Delphi ucnonssoBanncs snauenns a =134775813,
c=1um=2°%,
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AnropuTMusaums U nporpaMmmMmpoBaHmne

5. Uto Taxoe NpHOPHUTET onepanuii? 3aueM OH HYKeH?
6. B KakoM mopsAfKe BHIMOJHAITCA ONepaldy, eclIH OHH MMEeIT OJHHAKO-
BBIM IIPHOPHUTET?
7. 3aueM B BHIpAKEHHAX HMCIOJb3YIOTCA CKOOKH?
8. YTo npoMCXOAHUT, €CJU B BhIPAXXeHHE BXOJAT IlepeMeHHBbIe Pa3HBIX TH-
nos? Kakoro Tuna 6yaer peayasTar?
9. Onumure onepanuu div u mod. IlogymaiiTe, moyeMy OHHM He OIpe/ieJIeHbI
JUIA BeIeCTBEHHEIX UMCeJI.
A 10. PacckaskuTe o mpobGieMe BBIYHMCJIEHHA OCTATKA B DPA3IUYHBIX H3IBIKAX
nporpammupoBanud. O6cyauTe B Kiacce 3TOT BOIPOC.
11. Kax BBINOJHAETCA ONlepPaliAd BO3BEJEHHS B CTEIEHb?
12. Kakue craHjapTHBIE MareMaTHuecKue (pyHKOuAH Bbl sHaere? B kKakmx
eAUHUIIAX 3a7aéTCsA aPryMeHT TPUTOHOMEeTPHYEeCKHX (pyHKImii?
13. Kak BBIMOJHHATE OKpyIrJiieHHe (K OamkaiilmeMy LejJoMy) B IIKOJILHOM all-
TOPHTMHYECKOM A3LIKe?
14. Kaxue uuciia Ha3bIBAIOT CHydYailHBIMKA? 3aueM OHH HYIKHBI?
15. Kak moayuuTh «ecTecTBeHHOe» chayuaiinoe umcio? Ilouemy Ttakue umcia
IIOYTH He MCHOJB3YIOTCA B IMUA(DPOBOH TexHUKe?
16. Yem oT/iMuaoTCH NCEBAOCHAYYAHEIE YHCIA OT CAYUYaARHBIX?
17. Kaxue QYHKIHY AJA DOJYYeHUA [ICEBAOCAYUARHEIX YHCE Bl 3Haere?

A IloagroTroBeTe cooOIIeHHE

a) «Tunbl JaHHBIX ¥ IepeMeHHbIe B A3bike CH»

6) « THOBI JAHHBEIX W IepeMeHHbIe B A3bIKe Javascripts

B) «THOBI JaHHBIX U IepeMeHHEBIe B A3bIke Python»

r) «BeruucieHne ocTaTka OT JeleHUA B A3BIKAX IPOrpaMMUPOBAHUA»
a) «JaTuyuKH ICeBAOCAYUaNHBIX UHCET»

() 3anawm

1. Haiigure B cnpaBouHOit chereme mau B VIHTepHeTe AManasoH 3HaYeHHUH
JIIA BeIleCTBeHHEIX THIIOB JAHHBIX.

2. HanumuTe IporpaMmy, KOTOpas HAXOHAWUT CYMMY, IPOU3BeJeHUe U Cpef-
Hee apudMeTHyecKoe TPEX IENBbIX YHCeJ, BBeJAEHHBIX C KJaBHATYpPBHI.
Hanpumep, npu BBoge uucen 4, 5 1 7 MBI JOJKHBI TIOJYYHUTH OTBET

4+5+7=16,4-5-7=140,(4 + 5+ 7)/3 = 5,333333.

3. HamumuTe mporpaMmy, KOTOpas BBOJAMT pajuyCc Kpyra H BbIUHCJISET
IJIOLIALk 3TOrO KPyra M AJHUHY OKpYy:KHocTH. Ha aseike Ilackans MoOkHO
HMCIOJb30BaTh BCTPOEHHYIO KOHCTAHTY Pi, paBHYIO YHMCJIY T.

4. HanumuTe nporpaMMy, KOoTopasg MeHAeT MecTaAMH 3HAYeHUA NABYX Iepe-
MEHHBIX B IIAMSATH.

*5. B 3agaue 4 monpobyiiTe HaliTH pelleHHe, KOTOPOe He MCHOJb3yeT AOMOoJI-
HUTeJIbHEIE TIepeMeHHBbIe,




Beluvcnennsa

6. Hanummure nmporpaMmy, KoTopas BO3BOJAHUT BBEJAEHHOE YHCJIO B CTENeHb
10, ucnonb3ys TONBKO ONEPAllMM CJIOKEHHMA M yMHOKeHHs. Yro mpou-
30iAéT, ecau BBecTH Oosbinoe uucyio, Hanpumep 78?7 IlomeiTaiiTech 065-
SACHUTH NOJIYYeHHBIHA pe3yJibTar.

7. BeluucnuTe 3HaYeHHe BeleCTBEeHHOM nepeMeHHOM cnpua =2u b = 3:
a)c:=a+1/3
B6)c:=a+4/2*3+6
B)c:=a+4) /2*3
rjc:= (a+4)/ (b+3) *a

8. BeruucauTe 3HaYEHHUE LEJOYHUCICHHON MepeMeHHOM ¢ npu a = 26 u b = 6:

a)c:=mod (a, b) +b c:=a mod b + b;
B)c:=div(a, b)+a c:=a div b + a;
B)b:=div(a, b) b:=a div b;
c:=div(a, b) c:=a div b;
r)b:=div(a, b)+b b:=a div b + b;
c:=mod (a, b) +a c:=a mod b + a;
A)b:=mod (a, b)+4 b:=a mod b + 4;
c:=mod(a, b)+1 ci=a mod b + 1;
e)b:=div(a, b) b:=a div b;
c:= mod(a, b+1) c:=a mod (b+1);
#)b:=mod(a, b) bi:=a mod b;
c:=div(a, b+1l) c:=a div (b+l);
9. BeinonauTe 3aganue 8 npu @ = —22 u b = 4. Yem pasauyarTcsa pe3yiib-
TaThl paboThl NPOrPaMM HA IIKOJLHOM AJMOPUTMHYECKOM H3BIKEe M Ha
ITackane?

10. HamumuTe nporpaMMy, KOTOpas BBOAWUT TPEX3HAYHOE YHCJIO M pas3bHBa-
er ero Ha nudpsl. Hanpumep, npu BBoZe umcaa 123 mporpaMma AoJKHA
BeIBeCTH «1,2,3».

11. HamumuTe mporpaMmy, KOTopas BBOAHUT KOODAMHATHEL ABYX TOYeK Ha
YHCJIOBOM OCH W BBIBOAUT PACCTOAHHE MEXAY HHUMH. YYWUTBIBaiTe, YTO
nepBoii MokeT OBITH BBeleHA MeHbIIas KOOpPAHNHATA.

12. HanumuTe mporpaMMbl Ha 060MX SA3bIKAX, KOTOPEIE BBOJAAT JBA BeIeCT-
BEHHBIX 4Hcja (X U y) ¥ BEIYUCJIAIOT 3HaYeHHe XV,

13. HanumuTre nporpaMMy Ha IIKOJBHOM AJITOPUTMHYECKOM fA3BIKe, KOTO-
pasi OKpPYyIJisieT BellleCTBeHHOe YHCJIO J0 OJMKaiImero mexoro.

14. Hanumure nporpamMmy, KOTOpas BBOAUT JBa LeJbIX 4YKcia, a u b (a < b)
M BBEIBOJMT HA dKPaH D CHYYaMHBIX IeJBIX YHCeJ Ha oTpeske [a, b].

15. Hanumure nporpaMmy, KOTOpas MOJAeIupyeT GpocaHue ABYX MIPATBHBIX

Ky6HMKOB: IpPH 3amycKe BHIBOAMUT CJAYdYailHOE YHWCJIO B JAUAlla3oHe OT 2
mo 12.
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16. HanmumuTe nporpaMMmy, KoTopas ciay4ailHeIM o6pasoM BeiOmpaer jge:Kyp-
HBIX: BBIBOJUT IBa CAyYaWHBIX umcia B Auanasone or 1 go N, rge N —
KOJIMYeCTBO YYEeHMKOB Bamlero xiacca. C Kakoif mpobieMoil Bbl MoKeTe
CTOJIKHYTBCA?

17. Hanumuure nporpaMMmy, KOTOpad BBOJAHT [BA BeIleCTBEHHBIX YHCJA,
a u b (a < b) 1 BLIBOAUT Ha dKpaH 5 ciIy4ailHBIX BellleCTBEHHBLIX YHCEJ B
noaxyuHTepBane [a, b).

§ 57
BerBneHuns

¥ cioBHBIH onepaTop

Bo3MOKHOCTH, ONMCAHEBIE B IPEABIAYIIMX Iaparpadax, 03BOJIA-
JIOT IIMCATH JMHEHHBbIEe IMPOrpaMMBbI, B KOTOPBIX ONEpPaTOPhI BBIIOJIHA-
JOTCA TOCJIeZ0OBATEIBLHO APYT 38 APYI'OM, U IOPAJOK MX BBINOJHEHUS
He 3aBHCHUT OT BXOAHBIX JAHHBIX.

B GOJBIIMHCTBE PEAJbLHBIX 3a4a4 HOPAJOK HeHCTBUI MOYKeT He-
CKOJIBKO M3MEHSATHCS, B 3aBHCHMOCTH OT TOr0, Kakue JaHHbIE IIOCTY-
nunu. Hanpumep, nporpaMma AJIa CUCTEMBI OKAPHOW CHUIHAJIHU3AIMH
JOJI’KHA BBIZABATh CHI'HAJ TPEBOI'H, €CJIX JlaHHbIe C JaTYUKOB IIOKAa3bI-
BAIOT MOBBIIIEHNAE TeMIEPaTypPhl MM 3aJbIMIEHHOCTE.

s 9TOH wmead B fA3BIKAX IPOrpaMMUPOBAHMA NPEAYyCMOTPEHBI
ycaoBHBIe omepaTopbl. Hanpumep, M TOro 4rodbl 3anucarh B mepe-
MeHHYI0 M MakcuMa/JbHOE U3 3HAYEHWH NepeMeHHBIX a W b, MOXHO
HMCIIOJIB30BaTh OIlepPaTop:

ecnu a>b To if a>b then
M:=a M:=a
MHaAuEe else
M:=b M:=b;
BCE

BugHO, 4TO 3alMCh HA IIKOJHHOM A&JITOPUTMHYECKOM sA3bIKE —
9TO NPAKTHYECKH TOYHBIM IIepeBOJ 3alliCH KJIIOYEBBIX CJIOB fA3BIKA
Ilackanb Ha pycckuit szeik. ObpaTure BHAMaHMe, uTo B sA3bike Ilac-
KaJb Iepej KJIIOUeBbIM CJIOBOM else (MHAadYe) TOUKA C 3aIATON He CTa-
BHUTCH.

B npuBeAéHHOM IIPMMepE YCJIOBHBIN onepaTop 3alicaH B MOJHOK
¢dopme: B 0o6oux caydadax (MCTHHHO YCJIOBHE HJIHM JIOXKHO) HYIKHO BBI-
NOJHHUTEL HEKOTOopble JAeidcrBus. IIporpamma BeIOOpa MaKCHMAJBLHOTO
3HaUYeHHUsA MOXKeT ObITh HanucaHa HHaJe:




M:=a M:=a;

ecnu b>a To if b>a then
M:=b M:=b;
BCe

31echk MCHOJBL30BAH YCIOBHEIN OnepaTop B HemoJHO#H ¢opme, mo-
TOMY 4YTO B CJy4yae, KOTJa yCJIOBHE JIOXKHO, HUYEro JejaThk He Tpeby-
eTcs (HeT CJI0Ba MHaYe U OIePaTOpPOB II0CJe Hero).

s Toro 4robhl cAeNIaTh TeKCT IPOrpaMMbl 60Jiee TOHATHBIM, BCE
TeJIO YCJIOBHOIO OllepaTopa CABHHYTO BIpaso. Boobiie rosops, aTo He
obasarensHo: B Ilackase Booble BecsA mporpaMMa MOKeT OBITH 3aIlHCa-
Ha B OJIHY CTPOKY, a4 B IIIKOJBHOM AJ'OPUTMHUYECKOM fA3BIKE BaYKHO
TOJIBKO pasOueHue MporpaMMbl Ha CTPOKH, & OTCTYILI HIHOPUPYIOTCH.
Tem He MeHee 3amuMCh € OTCTYHaMH 3HAYUTEIBHO IOBBIIIAET
YHUTaeMOCTh IIPOrpaMM, ¥ MEI ganee Gy/ieM eé HCIIOJIL30BaTh!.

YacTo mpu KaKOM-TO YCJIOBHHU HYXHO BBHIIOJHHUTH CPA3y HECKOJh-
KO aeiicrsuil. Hanpumep, B 3ajauye COPTHPOBKHM 3HAUYEHUI IepeMeH-
HEIX @ ¥ b 110 BO3PACTaHMIO HY’KHO IOMEHATh MECTAMY 3HAYCHUA 3THX
IepeMeHHBIX, ecau a > b:

ecnu a>b To if a>b then begin
c:=a ci=a;
a:=b a:=b;
b:=c b:=c

BCEe end;

B mIKOIBHOM aJIrOPpUTMUYECKOM A3bIKe (DOPMa 3AIUCH COBCEM He
mMeHsAeTcA, a Ha Ilackasme mocye KJIHOYEBOro cioBa then HY}KHO 3anu-
CaTh COCTAaBHOM ONEpPaToOp, B KOTOPOM MeXJy cJoBaMu begin u end
MOKeT OBITh CKOJBKO YIOJHO KOMAHI.

Kpome sHakoB < , > B yCiIOBHAX MOMHO MCHOJB30BATH ADYTHE
SHAKW OTHOIIEHMI: <= (MeHbIle WM PaBHO), >= (GOJbIle MJIM paB-
HO), = (paBHO) U <> (He paBHO, JBA 3HAKa < , > (e3 mnpobea).

BHyTpH yCJIOBHOrO OIepaTopa MOTYT HaXOAUTHCSH JIOOBIE omeparTo-
PBI, B TOM 4YHCJIe U JPyIHe YCJIOBHBIe omepaTopbl. Hanpumep, mycTs
BO3pacT AHJpes 3anucaH B IepeMeHHON a, a BozpacT Bopuca — B me-
pemenHoi b. Hy»Ho onpesennTs, KTo U3 HuUX crapmie. OXHUM YCJIOB-
HBIM OIEPaTOPOM TYT He OGOMTHCH, IIOTOMY UTO €CTh TPH BO3MOIKHBIX

1
B HeKOTOpHIX A3BIKAX, HAIPHMeD B A3bike Python, orcrynsr ofsasaTensus:

U BCe CTPOKH OAHOI'O YPOBHSA BJIOMKE€HHOCTH OJKHLI MMETh OZMHAKOBEIE
OTCTYIIBL.
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pesyabraTa: crapime AHppei, crapuie Bopuc u o6a ogHOTO BO3pacTa.
Pemienue 3ajaud MOKHO 3alIACATH TaK:

ecnu a>b To if a>b then
BHBON 'AHppeit crapme'’ writeln ('Axngpen crapme')
uHaue else
ecnu a=b To if a=b then
BHBOJX 'OpgHOro BOo3pacrTa' writeln ('Onsoro Bospacra')
uHave else
BeBOL 'Bopuc crapue’ writeln ('Bopuc crapue');
BCe
BCeE

VenoBHEIR omepaTop, MIPOBEPAIOIIHNA PaBeHCTBO, HAXOAUTCA BHYT-
pu 6i0Ka uHaue (else), MOITOMY OH HA3bIBAETCA BJIOKEHHBIM YyCJIOB-
HBIM oneparopom. Kaxk BHHO M3 2TOro npumepa, MCIOJIb30BaHME BJIO-
JKeHHBIX YCJOBHBIX OIIEPATOPOB IIO3BOJIAET BLIOPATH OAMH U3 HECKOJIb-
KuX (a He TOIBKO U3 JBYX) BAPMAHTOB.

IIpu paGoTe C BJIOXKEHHBIMH YCJIOBHBIMH OIlepaTOpaMu B s3BIKE
IMackaJp HY’KHO IMOMHUTH NPaBHJIO: JI060#H 00K else OTHOCHTCA K
GausKaiineMy IpeasIAyIIeMy onepaTopy if, y KOTOporo rakoro 6iaoxa
emé He ObL10. Hannpumep, onepaTop

if a>b then write('A') else if a=b then write('='")
else write('B');

MOMKeT OBITH 3aIHcaH C BblAeJeHHEeM CTPYKTYPBI TaK:

if a>b then
write('A')
else
if a=b then write('=")
else write('B');

3mech BTOPOil 610K else oTHOcHTCs K OamKaiimemy (Bropomy,
BJIOYKEHHOMY) YCJIOBHOMY Oleparopy, mosromy 6yksa B Gyzer BhiBese-
HA TOJIBKO TOTAa, Korja o0a yCAOBHA OKaXyTCHA JIOMKHBIMH.

Ciio:KHBIE YCIOBHA

IIpeAnosoXuM, UTO HeKoTopas (upma HabupaeT COTPYAHHKOB,
BOBpAcT KOTOphix — oT 25 n0 40 jer BKmounTenbHo. Hysxno Hamu-
caTh MporpamMmy, KOTOpas 3alpalldBaeT BO3PacCT IpeTeH[IeHTa ¥ Bbl-
[aeT OTBET: MOAXOJUT OH WJIN He IMOJXOJAUT IO HTOMY IIPU3HAKY.




BerBneHus

B xauecTBe YCJOBHSA B YCJOBHOM OIlepaATOpPe MOYKHO YKAa3aTh JIIO-
6oe JOrmuecKoe BHIPAXKEHWE, B TOM YHCJe CJIOXKHOe yCJOBHEe, COCTaB-
JIeHHOe W3 IIPOCTHIX OTHOIIEHWH ¢ MOMOINBI0 JOTHYECKHUX OIepanui
(cBszor) «U», «UJIWN» u «HE» (cm. rinaBy 3). Ha aswike ITackane oHR
3anMChIBAIOTCSA HA aHTJIMICKOM fA3bIKe: and, or U not.

Ilyers B mepeMeHHO# v 3ammcaH BO3pacT corpyaHuka. Torga Hyx-
Had nporpamMma OyAeT BBIIVIALETh TaK:

ecm v >= 25 m v <= 40 wo if (v >= 25) and (v <= 40) then

BelBON 'nomxonut' writeln('nooxonur')
nHaue else

BHEBOI 'He noaxomutr' writeln('He nomxomut') ;
BCe

O6paruTe BHMMaHUe, 4TO B IlacKkase KasK/Joe IPOCTOE YCIOBHE 3a-
KJo4JaeTcd B CKOOKM. 9TO CBASAHO C TeM, YTO B 9TOM fA3BIKE OTHOIIIE-
HUA uUMeloT 6ojee HUBKUU IPHOPHUTET, YeM JIOTMYECKUEe OIllepaluu,
KOTOphIe B 000MX A3BIKAX BBINOJHAIOTCA B TAKOM IOPAAKe: CHAYaja
Bce onepanuu «HE», sarem — «W», u B camom koHIe — «WJIH» (B0
BCeX cJaydyasax cJieBa HampaBo). 1A M3MeHeHMs HOPALKa AeHCTBUMA
HCIIONb3YIOT KPYIJIble CKOOKH.

B sswike Ilackans ecth omepamusa «uckiodawinee UJIU» (xor),
KOTOpas HMeeT TaKOH e IIPUOpHUTeT, 4TO U onepanus «AJIH».

MHo:xeCTBeHHbII BBIGOD

YcIoBHBIM omepaTop IpeAHA3SHAUYEH, NPEMAEe BCero, AJsA BbIGOpa
OAHOrO W3 JABYX BapuaHTOB (IpocToro BeTBJeHus). WMHorza Hy:KHO
clleIaTh BBIOOD M3 HECKOJBKHUX BO3MOYKHBIX BAPDHAHTOB.

Ilycrs, Hampumep, B HmepeMeHHOW m XPaHUTCS HOMED MecsaIla,
M HYXHO BBEIBECTH Ha 3KPaH ero pycckoe HaspaHue. KoHeuHO, B aTOM
caydae MOMKHO HCIO0JIB30BaTh 12 yCIOBHEIX OIIEPATOPOB:

ecimmnm m=1 To if m=1 then

BeBOO 'sAHBaps' BCe write ('suBaps');
ecnau m=2 TO if m=2 then

eueon 'dbempans' Bce write ('derpans');
ecnn m=12 ToO if m=12 then

BeEOH 'mekabph' Bce write ('nexabpr');

5—49
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Bmecro MHOroTOuYMit MOryT GBITH 3alIMCAHBI AHAJOTMYHBIE OIEPATO-
PEI AJIS OCTaNbHBIX 3HaueHud m. Ho BO MHOIUX s3bIKAX IPOrpaMMHPO-
BaHMA [JI IOZOOHBIX CIYyYaeB eCTh CIEIUaJIbHBINA onepaTop BeiGopa:

BHEOP case m of
npy m=1: eBuBOn 'AHBAapPbL' l: write('suBapp'):;
opu m=2: BHBOH 'deBpans' 2: write('dempann');
npu m=12: BeBOA 'nekabpb' 12: write('nexabpb')
uMHade BeBOon 'ommbra' else write('ouwmbBxa')
BCE end;

Kpome oueBmaHBIX 12 O6/0KOB 37echk gobaBiieH ellé OJUH, KOTO-
pbIii curnamusupyer o6 ommbouHOM HOMepe MecaAna. OH HauWHAETCA
KJIIOUEeBBIM cJIOBOM uHaue (B Ilackane — else).

B IIKOJBHOM AJIrOPATMHUYECKOM si3bIKe A5 BBIOOpa MOMKHO HC-
NOJB30BaThL J00BIe ycaoBus (a He TOJBKO paBeHcTBo). Hampuwmep,
CHeAVIONINH OIepaTop 3alKChiBAET B IIePeMEHHYIO Sgn 3HAK 3HAUeHUSA
nepeMeHHOH X:

BHGOP
npu x<0: sgn:=-1
npu x=0: sgn:=0
npu x>0: sgn:=1
BCE

B Ilackane MOKHO 4epes 3allATYI0 YKA3BIBATH CIIMCOK 3HAUYEHUH,
JUIS KOTOPBIX BBIIOJNHAIOTCA OAMHAKOBBIE AedicTBusa. Hampumep, npo-
rpamMMma s ONpelesieHWsl KOJHYecTBa AHell B Mecsane (AJA HEBUCO-
KOCHOTO rojia) MosKeT ObITh 3amucaHa Tak:

case m of
2: d:=28;
1,3,5,7,8:20,127 dr=31
else d:=30

end;

JlonmycKaoTca Tak:Ke MHTepBaJbl (IUanasoHbl), B HUX HadYalbHOE
1 KOHEYHOe 3HauYeHHA OTjeJleHbl AByMmsa Todxkamu. Criexyiomas mpo-
rpaMMa BBIBOJAUT CONHAJLHBIA CTATYC YeJIOBEKa B 3aBUCHMOCTH OT
BO3pacTa:
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case v of
0..6: write('nmowkonepHUK') ;
7..17: write ('wxkonbHUK')
else write ('B3pocnmit')
end;

Eciii B KaKOM-TO M3 BAPUAHTOB HYYKHO BBINOJHHUTE HECKOJIBKO
meiicTBUM, B #A3bIKe llackans WMCIOJIB3YeTCs COCTABHOM oOIlepaTop:
HYKHBIE KOMAH/JBI B3aKJIOYAIOTCA B ONepaTopHsie ckoOku begin
u end.

IloaroroBsTe coobmieHUe A

a) «YcJIoBHBIE OIIEPATOPHI M ONlepaToOph! BhIGOpa B A3biKe Cu»
6) «YcaoBHEIE OEpaTopsl U OlepaTopsl BeIOopa B A3kike Python»

Bonpoce! n 3apaHus

S

1. Yem oTaIM4YaIOTCA PA3BETBJIAIONIHECH AJTOPUTMBI OT JHUHEeHHBIX?

2. Kak BBI fymMaeTe, IO4YeMy He BCe 3aJa9¥ MOYKHO PEIIMTEH C MOMOIBIO JIH-
HelHbIX anroputmoB? IlpuBeauTe NpUMepsl TAKUX 3a7a4.

3. Kax BBl aymaeTe, XBATUT JH JUHEHHBIX AJrOPUTMOB M BeTBJIEHMIH s
paspaborku 1060t mporpaMMe?

4. IToueMy Hejb3s BHIIOJHHUTE O0OMEH 3HAUEHWMH ABYX IepeMeHHBLIX B JBa
mara: a:=b; b:=a?

5. HeM pasinyaloTcsA YCJIOBHBIE ONEPATOPHI B MOJHON M HEmoJHOM (opmax?
Kak BBI fymMaeTe, MOXKHO Ju 000MTHCH TOJNBKO HEIOJHON (hopMoit?

6. Kaxue orHomennsa Bel 3Haere? Kak o003HAUalOTCHA OTHOILIEHHA «DABHO»
M «HEe paBHO»?

7. Yro Takoe cJoxkHOE yeaoBue?

8. Kax onpegnenserca HOpPANOK BEIUMCJEHHN B closkHOM yeaosuu? Paccka-
sKUTe 06 0COGEHHOCTAX BBEIUMCJEHHS JOIMUECKHX BBIDAYKEHHUH B f3bIKe
IMTackanb.

9. 3ayem HyskeH onmepaTop BeiGopa? Kax moxxHO 06oiiTHCh Ge3 Hero?

10. PacckaxuTe 0 pasIUYHMAX B oleparopax BeIGOpa B IIKOJBHOM AJTODHUT-
MHYecKOM s3blKke U B Ilackase.

11. Kax B omepaTtope BeifOpa sanmcaThb, YTO HYYKHO JeJaTh, €CAU HH ONUH
BAPHAHT He IOAOINEN?

12. Kax B omepaTope BhiGOopa B sizpike Ilackajb BBIIONIHUTE JJIA KAKOTO-TO
BapHaHTa HECKOJIBKO OIepaTopoB?

o
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Q 3apauun

1. ITokaxkuTe, 9TO HpUBEAEHHAsA NpPOrpaMMa He BCerja BepHO olpejeJiseT

10

MaKCHMAaJIbHOe M3 Tpéx YyHceJ, 3aIUCAHHEIX B NNepeMeHHEIe a, b 1 C:

eca a>b To M:=a if a>b then M:=a
nHa4Ye M:=b BCeE else M:=b;
ecimm c>b mo M:=c if c>b then M:=c
HHaye M:=b BCe else M:=b;

IlpuBenuTe KOHTPpOIpPUMEpD, T. €. 3HAYEHWUA MEePeMeHHBIX, IPH KOTOPOM B
nepeMeHHON M fyaeT mosydyeH HeBepHBIA oTBeT. Hak Hy:KHO mopaboraTh
mporpaMmy, uTo0bl 0OHA Beerja paboTrajia mpaBHIBHO?

Hanumure nporpaMmmy, KoTopas BeIOMpaeT MaKCHMAaJbHOE W MHHHMAJIb-
HOE U3 MATH BBEJEHHBIX UHCEI.

Hanummwure mporpaMmy, KOTOpas OIpeAessAeT, BEDHO JIH, UTO BBeJEHHOE
YHCJIO TPEX3HAUHOE.

Hanumure mporpaMmy, KoTopas BBOAMT HOMED MecAlla M BBEIBOJAHT Ha-
3BaHMe BpemeHH rojaa. OnepaTop BEIGOpa HMCIOJB30BATH He paspernraercs.
Ilpu BBOjEe HEBEPHOrO HOMEpa MecsAla MOJIKHO OBITH BBIBEJEHO coobire-
Hue 00 omubKe.

Pemure npeasiAyINyio 3aady ¢ IOMOIILI0 ollepaTopa Belbopa.

Hanmummure nporpaMmmy, KOTOpad BBOAWT ¢ KJIaBHATyDbl HOMED MecsAna U
omnpejienseT, CKOJLKO AHeH B aToM MecdAne. IIpu BBOe HeBepHOrO HOMe-
pa MecAna J0JKHO OBITH BeIBeZeHO coobimenue o6 ommubKe.

. HanummuTre nporpaMmy, KOTOpas BBOAHT ¢ KJIaBHATYDPhl HOMep MecdAlla U

.

JIeHb M OIlpefiesifeT, CKOJBKO AHel ocranock xo Hosoro roxa. Ilpu BBOZE
HeBEepHBIX AaHHBIX JOJKHO OBITH BEIBeZeHO coobmenue ob omubke.
Hanummure nporpaMmy, KOTOpas BBOAWUT BO3PACT 4eJIoOBeKa (Iesioe 4HC-
J0, He npesslmaoiiee 120) ¥ BBEIBOAUT BTOT BO3PACT CO CJIOBOM «TOJ»,
«rofa» uau «jaer». Hanpumep: «21 rog», «22 roga», «25 mer».
HanmumuTe mporpaMMmy, KOTOpas BBOJUT IeJIoe YHCIIO, He NpeBkINIaolee
100, 1 BLIBOAUT ero NpONMChI0, Hanpumep: 21 — «ABaAUATL OMUAH? .
Hanummure nporpaMmy, KOTopas BEOAUT KOOPAMHATHEI TOUKH HA IJIOCKOC-
TH ¥ ompefiesisfer, MONAJA JIU 5TA TOYKA B 3aIITPUXOBAHHYIO 00J1aCTh.

y Yy Yy
x -1 Y 0 2x
y=-=x
o a8 F:
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11. HanumuTe ABa BApHAHTA MPOrpaMMBl, KOTOPasd BBOAUT KOOPAHHATHI TOY~
KM Ha IIJIOCKOCTH M OIpejejdeT, MONaja JIM 3Ta TOYKA B 3alllTPHXOBaH-
HyI0 obsacts. OQMH BapHaHT OpPOTPaMMBbl JOJKEH HCIOJbB30BATH CJIOMHK-
HbI@ YCJIOBHA, BTOPoil — obxoauThecA Ge3 HUX.

x2+y2=/4_
X
y=x
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§ 58
Luknuyeckue anroputmboi

Kaxk opranuszosatrs nuka?

Ifuxa — 5TO0 MHOTOKpPATHOE BBINOJHEHHE ONWHAKOBLIX HEWCTBHIL.
ITpocrefimmuit MUKy, KoTopbiii 10 pas BRIBOAUT HA 3KPAH CIOBO «IpPU-
BeT», Ha IIKOJbHOM AJTOPUTMHYECKOM A3bIKEe 3alHCHLIBAETCH TaK!:

Hg 10 pas
BHBON 'mnpueeT', HC
KLy

3aechk HU W KII — BTO COKPAIEHUA OT BBIPA’KEHUN «HAYAJIO UK~
Ja» U «KOHeIl ITHKJIa».

ITogymaem, Kak MOXKHO OpPraHH30BaThL Takoi nukJ. Bel 3Haere,
4TO IIpOrpaMMa BBINOJIHAeTCA aBromarudecku. IIpu sToMm Ha KamkaoM
miare Hy’>XHO 3HATBH, CKOJBKO pas ysKe BBINIOJIHEH IUKJ U CKOJbKO eIé
0CTAJIOCHh BBINOJHUTE. [ 3TOro HEOOXOAMMO HCHOJL30BAaTH AYEHKY
IaMsATH, B KOTOPO# OyaeT 3alOMHHATHCH KOJHYECTBO BBIIIOJHEHHBIX
maros MUKaa (cuérunk maros). CHauaia MOKHO 3alIMCATH B Heé HOJIb
(EM oHOrO mIara He CAeJaHO), a Hocje KajkAOro Iiara NUKJa yBelu-
yuBaTh 3HaAUYeHHe fAYeHKH Ha eAuHUIy. Ha mceBAOKoOxe aJlOPUTM
MOJKHO 3almcaTh Tak (37eck ¥ Jajiee Olepalud, BXOAAIIHWE B TeJIO
IUKJIA, BBIAENATCA OTCTYIAMM):

cuérunk:=0

noka cuerTumnk<l0
BHBOZX 'npuBeT', HC
YBEeIMYUTE CU8TumMkK Ha 1

BoaMoskeH u Apyroil BapHaHT: Cpa3y 3alHMCATh B CUETUUK HYIKHOE
KOJIAYEeCTBO IUAroB M IOCJe KakKJAoro Iara IHUKJa YMeHbIIaTh
cuétunk Ha 1. Torza NUKN [JOJKEH B3aKOHYMATHCA IIPH HYJIEBOM
3HAUYEHUH CUETUHKA:

cuérumk:=10

noka curumur>0
BHBOL 'mpuMeeT', HC
YMEHBIMTEL CUYSTUMK Ha 1




Linknuyeckue anropmTmbl

B aTux nmpumepax Mbl MCIOJbL30BAJH IMKJI C YCJIOBHEM, KOTODBINI
BHIOJHAETCA JO TeX IIOp, IIOKa HEKOTOpoe YCJIOBHe He CTaHer
JIOKHBIM.

Iurnasl ¢ ycaosueMm

PacecmoTpuM cCHeAVIOLIVIO 3ajady: OIpeJesIuTbh KOJHYEeCTBO
nudp B AIeCATHYHOM 3aIMCH I€JIOT0 NOJOKUTEJIbHOro yuciaa. Bygem
IIpeAIoJiaraTh, YTO MCXOJHOE YHCJIO 3alHMCAaHO B IENYyH IepeMeH-
HYIO 1.

CHauajia COCTAaBHM AaJTOPHUTM pelleHus 3To# 3agadyu. UToObl cUH-
TaTh YTO-TO B MpPOTpaMMe, HYIKHO MCIIOJIb30BAaTh INepPeMeHHYIO, KOTO-
pyio HaseiBaloT cuérunkom. [[is mojgcuéra KoJuMdYecTBa IHUMD HYKHO
KAK-TO OTCeKaTh 3TH UM(PHI II0 OJHOM, ¢ HaYaJa WJIH C KOHIlA, Kax-
b pas yBeauduBas cuéruuk. HauanbHOe 3HaUeHHE CUETUHMKA JIOJDK-
HO OBITH pPaBHO HYJIIO, TAK KAK A0 BBINOJHEHUA AJNTOPDUTMA elé He
HailJleHO HU OAHO IUQPHL.

s orceueHus nepsBoit nudpbl Heo0XOAMMO 3apaHee 3HAaTh,
CKOJIBKO HHU(P B AECATHYHOHN 3amMCH YHCIa, T. €. HYXKHO 3apaHee pe-
IOUTE TY 3aJa4dy, KOTOpyio Mbl pemaeM. CiiegoBaTelbHO, 3TOT MeTOI
He MOAXOMUT.

Orceupr mocyefHIOK Iudpy Ipoime —

JDOCTATOYHO Pa3leJInTh YHcjao Halemno Ha 10 ..
(IIOCKOJIBKY peYb UAET O AEeCATHYHOH cHCTe- i FheE
Mme). Omepanmuu OTCEUYEeHHA W YBEJHYEHUSA 1234 0
CUETUYHMKA HYYKHO BBINOJHATH CTOJBKO pas, 123 1
cKoNnBKO nudp B yucae. Kax ke «moimMarTh»

MOMEeHT, Korzga nudpsl KoHdarca? Heciox- 12 2
HO TOHATB, YTO B 3TOM cJiydyae pe3yJbTaT 1 3
ouepenHoro pgeneHus Ha 10 Oyaer paseH

HYJI0, 3TO U TOBOPUT O TOM, YTO OTOpOIIEHA Y 4
nocJefHAA ocraBmasica nmudpa. HMsmeHeHne

IepeMeHHOM n ¥ CYETUMKA JJs Ha4YaJIbHOTO Puc. 8.1

sHaueHua 1234 moskHO 3amucaTes B Buje Tab-
aunel Ha puc. 8.1. IlceBmoxox BHITIALUT
TaK:

cuéTruuk:=0

noxka n>0
oTCedb MNOCHenHwD UMdpy n
YBEJIMYMTE CYETUMK Ha 1




AnropurMmsauma U nporpamMmMmmupoBaHue

IIporpaMma Ha MIKOJBHOM AJTOPUTMHYECKOM SA3LIKE OY€HBb IT0XO-
JKa Ha ICeBAOKOJ, a nmporpamma Ha Ilackasie mouTm coBmajaeTr C ero
IIepeBOJIOM Ha aHTIMHCKUNA A3BIK:

count:=0 count:=0;

HI noxa n>0 while n>0 do begin
n:=div(n,10) :=n div 10;
count:=count+1 count:=count+1

K11, end;

3neck NeJIOYHMC/IeHHAA IepPeMEeHHAsd-CIETUMK HMEeeT MMA count.
Ormerum, uro B Ilackasie mocye KJO4YeBOro cjioBa do CTOUT COCTAB-
HOIl omepaTop, OrpaHWYEHHBINA KJIOYEBBIMH cJoBamMu begin .. end.
Ecnu B Tese nmuKJIa HY’KHO BBINOJTHUTE TOJBKO OJHH OIEPATOp, 9TH
orepaTopHbIe CKOOKHM MOKHO HE CTABUTh.

O6paruTe BHUMaHMe, YTO IPOBEDPKA YCJIOBHS BHINOJHAETCA B Ha-
yaJie nHKJIa. Takol MUK Ha3bIBAETCH IMKJIOM C npeaycioBuem (T. e.
¢ IpelBapUTeIbHON IIPOBEPKOI YCIOBUS) UIH IMKIOM «moka». Kciam
B Ha4YaJIbHBII MOMEHT 3Ha4YeHHe IlepeMeHHOil n 6yzeT HyJeBoe HINU OT-
punaTejgbHOe, IIUKJ He BHEIIOJHHUTCA HU OJHOTO pa3a.

B pgaHHOM ciiyuyae KOJIMYECTBO IIATOB IIMKJIA «IIOKa» HEU3BECTHO,
OHO PaBHO KOJIMYeCTBY Uu(P BBEAEHHOTO YMCJA, T. €. 3aBUCHT OT MC-
XOAHBIX AaHHBIX. LlUKJI 3TOr0 BHAa MOKeT ObITH MCIOJB30BAH U B TOM
caydae, KOIZa YHCJO IIaroB M3BECTHO 3apaHee HJIHM MOYKeT OBITh
BBIUHCJIEHO:

k:=0 k:=0;

Hi noka k<10 while k<10 do begin
BeiBOn 'lpuBeT', HC writeln ('lpuBet');
k:=k+1 ki=k+1

K11, end;

Eciu yciioBue B 3arojioBKe IHUKJA HUKOT/AA He HAPYIIUTCH, ITHKJI
Oyner paboraTe GeckoHeuHO moaro. B sTom ciaydae roBopAaT, 4TO Npo-
zpamma 3ayuxauracy. Hanpumep, ecium 3a0bITh YBEJIHWYHTH IEepPEeMeH-
HYI0 B B paCCMOTPEHHOM BEBILlIe IIPUMepe, IIporpaMma 3alluKJIUTCAH:

k:=0 k:=0;
HO noka k<10 while k<10 do begin
Bueon 'llpueeTr', HC writeln ('llpueer') ;

K11 end;




LUuknuyeckue anropuTtmbl

Bo MHOTHX f3bIKaxX IIPOrpaMMHUPOBAHUSA CyIIeCTBYeT IHMKJ ¢ IOCT-
yCIOBHEM, B KOTOPOM YCJIOBME NPOBEPAETCA B KOHIE HUKJA. ITO IO
JIe3HO B TOM cCJydae, Korja HY:KHO 00A3aTebHO BBINOJHUTH IUKJ
xorda 661 oguH pas. Hanpumep, IIycTh IIOJb30BaTeNb JOJKEH BBECTH C
KJIABHATYPHI MOJOKUTEIbHOe Ynca0. Jid Toro 4robbl 3allUTHTh IIPO-
rpaMmmy OT HEeBEepPHBIX BXOAHEBIX JNaHHBIX, MOXHO HUCIIOJAB30BATE IITMKJI
C IIOCTYCJIOBHEM:

HI repeat
Beieon "Beegure n>0: " write ('Beeoure n>0: ');
BBOO N read(n) ;

xu npu n>0 until n>0;

ITOT NUKJ 3aKOHUYMTCA TOr[a, KOTAAa CTAHET WCTHHHEBIM YCJIOBHE
n>0 B HocJiefiHeil CTPOKe, T. €. TOra, KOIZa MoJIb30BaTe/lb BBEJET J0-
nycrumoe 3HaueHne. O6paTuTe BHUMaHUEe HAa 0COOEHHOCTH 3TOr0 BHAA
HHUKJIA:

¢ IIpH BXOJe B IMHKJI YyCJIOBHE He IIpoBepAeTCA, MNO3TOMY IHKJI
BCer/ia BBINOJHAETCA XO0TA Obl OAUH pas;

® B NOCJEJHEH CTPOKEe YKa3bIBAIOT YCJIOBHE OKOHYAHHUA IUKJIA
(a He ycaoBUe €T0 MPOJOJIMKEHHUS).

IMuxa ¢ nepemMeHHOM

B unrdQopMaTuKe BasKHYIO POJIb UIPAIOT cTeneHu uuciaa 2 (2, 4, 8,
16 u T. 1.) YTo6sI BEIBECTH Bce creneHu ABoiku or 2! xo 210, mur yixe
MOJKeM HAIIMCATh TAKYIO IIPOTPAMMY C IIUKJIOM «IIOKAa»:

1=2 n:=2;
HII IIOKa while do begin
BEIBOO N, HC writeln(n);
n:=n*2 n:=n*2;
k:=k+1
KII, end;

Bel HaBepHAKa 3aMETHJIM, 4YTO IlepeMeHHas k£ HCIOJIb3yeTcs
TpUKALI (CM. BBIJIeJIEHHBIe OJIOKM): B OIllepaTope NpHUCBaWBAHUA Ha-
YaJIbHOIO 3HAYEHWUsA, B YCJIOBHHM IHUKJIA U B Tejle IMUKJA (yBelHdYeHHe
Ha 1). Yrobel cobpaTs Bce AelcTBHS ¢ HEH B OJUH OIepaTop, BO MHO-




AnNropurMmsaums v nporpaMmMupoBaHmne

rve A3bIKH IIPOTPaAaMMHPOBAHUSA BBeHEH 0COOBIM BUJA IUKJIA — IHKJI
¢ nepeMeHHOM. B 3arosioBke »TOro muKaa 3ajaloTcA HayaJIbHOE M KO-
HeYHOe 3HAYeHUA ITOH MePeMEeHHOM, a mar eé U3MeHeHUs 10 yMOoJIda-
HHIO paBeH 1:

n:=2 1=2;

HO gns k or 1 mo 10 for k:=1 to 10 do begin
BEIBOO N, HC writeln(n);
n:=n*2 :1=n*2

K11, end;

31ech, B OTJIMYME OT IMKJIA «IIOKa», INepeMeHHadA LHUKJA MOXKeT
OBITH TOJBKO IEJ0MH.

C Ka)mapIM IaroM IHUKJIa DepeMeHHas IUKJIA MOXKET He TOJBKO
VBEJIHUYNBATLCA, HO M yMeHbIIaTheA HA 1. J[1s 3TOr0 B IIKOJABHOM aj-
TOPATMHAYECKOM fA3bIKe nob0aBisgeTcA mnapaMeTp mar, a B Ilackaie
KJIIO4YeBoe cJIOBO to 3ameHsercda Ha downto («JBHIKeHHMe BHHU3 JIO»).
Crenyiolas IporpaMMa BBIBOAHUT KBaJApaThl HATYPAJBHBIX YHCEJ OT
10 go 1 B nopAgke yORIBAHUA:

HO gna k or 10 mo 1 |war -1 for k:=10 m 1 do
BeIBOO k*k, HC writeln(k*k);
KII,

B HMIKOJIBHOM aJI'OPUTMHYECKOM sf3bIKe IIar USMEeHEeHUdA IepeMeH-
HOH IHKJAa MOMKeT ObITh JI00BIM IeJblM uucioMm, a B Ilackame —
Tonsko 1 mau (—1).

BioseHHbIC IHKJIBI

B Gosee cioKHBIX 3amadax YacTo ObIBaeT Tak, 4TO Ha KaMXJIOM
mare IUKJIa HYXHO BBIDOJHATHE 00paboTKY JAaHHBIX, KOTOpad TaKiKe
npeacTaBiaseT coboi MuKIUYecKuil anropurM. B aTom ciyuae mosyda-
eTcsd KOHCTPYKUMA «IUKJ B IUKJIEe» WIA BIOKEHHBIH ITHKI.

IIpeanonosxum, 4TO HYIKHO HAWTH BCe NPOCTHIe UHCIa B AMATIA30-
He ot 2 go 1000. ITpocreiimuii (HO He caMbI¥ OBICTPBINA) aJrOPUTM pe-
IIIeHUA TAKOM 3aaUud HA TICEBAOKOAE BHITJIAAUT TaK:

HIO ana n or 2 po 1000
ecnM YMCIJIO N NpocToe To
BEHIBOL N, HC
BCe
K11




Uuknuyeckue anropurmMsbi

Kax »xe ompenenuTs, uro uucio mpocroe? Kak masecTHO, mpocToe
4HCI0 JeIUTCHA TONbKO Ha 1 u camo Ha ceba. Ecam umeno n He umeer
nenureneil B Auamnasose or 2 n0 n—1, TO 0HO HpoCTOe, & ecaH XOTA Obl
OJMH [IeJIMTeJIs B 9TOM HHTEepBaJie HalJeH, TO COCTaABHOe.

Yro6bl MIPOBEPUTH AEJIUMOCTH YMCIA n HA HEKOTOPOe dYHcao k,
HYKHO B3ATH OCTATOK OT AejieHWsA n Ha k. Eciu 5TOT 0CTATOK paBeH
HYJI0, TO n genurtcsa Ha k. Takum oOpasom, mporpaMMy MOKHO 3allH-
caTh Tak (34echk n, k ¥ count — IeJI04YHCIeHHLIe IepeMeHHbIe, count
o0o3HAYAET CYETUHK JIeJIUTENel):

HO gnss n or 2 mo 1000 for n:=2 to 1000 do begin
count:=0 count:=0;
HUO gns k or 2 mo n-1 for k:=2 to n-1 do
ecmu mod (n, k)=0 mo if n mod k=0 then
count:=count+1 count:=count+l;
BCe if count=0 then
I, writeln (n);
ecau count=0 wo end;
BEHIEQO NI, HC
BCe
K13

ITompobyeM HeMHOro ycKopuTh pabory nporpaMmmel. leamrenn
umca 00A3aTeIbHO UAYT B Hapax, NPUYEéM B J000il Imape MeHBbIIHi
U3 JleuTesiell He IPeBOCXOIUT Jn (Tak Kax Ipou3BeJleHHe ABYX AeJu-
TeJel, KasKAbIH U3 KOTOPHLIX GoJbIe \E, Oyaer Gonsure, uem n). Ilo-
BTOMY BHYTDEHHHI I[MKJ MOYKHO BBINOJHATH TOIHKO A0 3HAUEHUS 1
BMecTo n—1. Ilnsa Toro 4roGel paboTaTh TOJNBKO € IEJILIMH UMCIaAMH
(1 Takum obpasoM m36eKaTh BHIYUCIMTENbHBIX OIIMOOK), Jiydmre 3a-
MEHHUTh ycJOBHe k < +/n Ha paBHOCHWIbHOe emy ycnosue kZ < n. Ilpu
aToM norpebyerca nepedTH K BHYTPEHHEMY IIMKJY C YCIOBHEM:

count:=0 count:=0;
k:=2 k:=2;
HIl noka k*k<=n while k*k<=n do begin
ecim mod(n,k)=0 To if n mod k=0 then
count:=count+l count:=count+l;
BCe . ki=k+1
ki=k+1 end;

KLY
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ANropUuTMU3IaumMa M nporpamMmmMmuvupoBeaHve

Yrobb! emé ycKOpUTh paboTy MUKJA, 3aMEeTUM, YTO KOrja HaiieH
XoTa OBl ONUH [AEJHUTEeNb, YUCJIO Y3Ke 3aBeOMO COCTABHOE, M HCKATH
ApPYyrue AeJIATeJU B NaHHOU 3anmade He Tpebyercda. Iloaromy MoKHO 3a-
KOHUHMTh IHKJI. [lns aToro B ycaoBue paboTel HUKJIa gobaBisercs
yesoBue count = 0, cBA3aHHOE ¢ UMEIOIIMMCH YCJIOBHEM C IOMOIILIO
onepauuu «M»:

HI, noka k*k<=n m count=0 while (k*k<=n) and (count=0)
do begin
end;

B n1060M BJIOKEHHOM LIMKJE IIepeMeHHAs BHYTPEHHEro IMHUKJIa u3-
MeHsAeTcA OblcTpee, 4yeM IepeMeHHas BHellHero nukJja. Pacemorpum,
HaIIpEMep, TAKOW BJIOKEHHBIN IIHKJI:

HO ansg i or 1 gmo 4 for i:=1 to 4 do begin
HI ana k or 1 mo i for k:=1 to i do begin
KII, end

KIL end;

Ha nepBom mare (upu i = 1) mepeMeHHas k IpUHHUMAaeT eIUH-
crBeHHOoe 3HaueHnue 1. Ilanee, npu i = 2 nepeMeHHasA k MpUHMUMAaeET I10-
ciaepoBaTenbHO 3HaueHua 1 u 2. Ha ciepyroiem mare npu i = 3 nepe-
MeHHas k npoxoauT sHaveHus 1, 24 3, ©u T. 1.

BOHDOCN n 3agaHunga

1. Yro Takoe nuKa?

2. CpaBHHTE IIMKJI ¢ IePeMEeHHON M MHUKJ ¢ ycaoBueM. Kakue mpeumyimgect-
B& M HEJOCTATKM eCTh Y KarKJoro us Hux?

3. Yro o3HauaeT BLIDAYKEHHE «I[UKJI C IPeAyCcJOBHEeM » 7

4. B KakoM ciiy4ae IMKJI ¢ IPeAyCIOBHEM He BBINOJHAETCHA HU pasy?

5. B xakoM cayuae mporpaMma, cofepakamiasd IHKJ ¢ YCIOBHEM, MOKeT 3a-
nukanteca? IlpuBesuTe npuMep TaKO# NpPOrpaMMBI.

6. B kaxoM ciydae NHKJ ¢ IepeMeHHON He BHIIIOJHSETCA HU pasy?

7. BepHOo JH, 4uTO JA1000H IHUKJ C IMEepeMEHHOH MOYKHO 3aMeHHTh IIHKJIOM
¢ yeaosuem? Bepno nm obpatHoe yTBep:kgerue? Orser obocHyiiTe.

8. B KaKoM cJay4ae MOKHO 3aMEeHHUTh IHMKJ C YCJIOBHEM Ha IHMKJ ¢ IIepeMeH-
HO#M?




Linknunyeckune anropmrmbi

9. Kaxk Oygmer pabGorarThk npuBefiéHHas B mnaparpacde mporpaMmma, KoTopas A
CYHTAET KOJMYEeCTBO IU(P BBeAEHHOIO 4YHCJa, IPH BBOJE OTPHIATEIbHO-
ro uncaa? Eenu Bel cumTaeTe, 4yTo OHA paboTaeT HenmpPaBUILHO, VKayKHUTE,
Kak eé Hy»XHO gopaboTaTs.

IToaroroBsTe coobIIeHHE I‘A

a) «Oneparopsl nukaa B A3bike CH»
6) «Oneparops! nuKiIa B A3bike Python»

3apauu O

1. HanumuTe mporpaMmy, KOTOpas BBOAHUT ABa IEJbIX YHCIA M HAXOOHUT
UX [POHM3BeJeHUe, He HMCHOOJbL3yA ONePANHI0 YMHOMEHHsdA. YUTHTe, 4TO
YHCIIa MOTYT OBITH OTPHILATEIbHBEIMH.

2. HanumuTte mporpaMMy, KOTOpas BBOAWUT HATypajibHoe uuciao N U Haxo-
JUT CYMMY BCeX HATypaJbHbIX umces ot 1 mo N. McnonwayiiTe cHauaja
IHKJ C YCJIOBHEM, & IIOTOM — IIHKJI C IepEeMEeHHOMH.

3. Hanumure nmporpaMMy, KOTOpas BBOAUT HATYPaAbHOE YHCJI0 N U BBIBO-
AuT nepsbie N 4€THBIX HATYDPAJLHBIX THCEJ.

4, Hanumure nmporpamMmy, KOTopas BBOAWUT HATYpajdbHBIE yMcia @ U b, U
BBIBOJMT KBaJpaThl HATypPaJbHBIX YHUCEJ B AnanasoHe oT a xo b. Hampu-
Mep, ecaIH BBecTH 4 U 5, mporpaMMa JOJIKHA BEIBECTH:

4*4=16
5*5=25

5. Hanumure nporpaMmy, KOTopas BBOJAHT HATYpDAJbHBIE uHcCJga @ ¥ b,
H BBIBOJHUT CYMMY KBaJpaToB HATYPAJbLHBIX YHCEJ B AHAIIa30HE OT 4
o b.

6. Hannmure nmporpaMMy, KOTOpas BBOAUT HATypajbHOe YHcI0 N H BBIBO-
AUT Ha 9KpaH N IceBAOCHydYallHBIX Yuces. 3anyCTHTE eé HeCKOJIbKO
pa3, o0bACHATE Pe3yIbTAThI ONBITA.

7. Haiipure Bce NATH3HAYHBIE UMCJIA, KOTOPLIEe IpH AeleHun Ha 133 gaior
B ocraTke 125, a npu genenun Ha 134 garor B ocratke 111.

8. Hanumure nporpaMmy, KOTopas BBOAUT HATYpaJibHOE uucio N U BBIBO-
OUT Ha 9KpaH BCe HATypajlbHbIe 4HCJa, He mpeBocxoadmnue N u nens-
myecda Ha Ka)KAylo U3 cBoux mudp. _

9. Yucna Apmcmponza. HarypanbHOoe 4YHCIO Ha3BIBATCA UYHUCIOM
ApMeTpoHra, ecad cyMma Oudp dHMciaa, BO3BEAEHHBIX B N-10 CTemeHb,
rae N — xKonaumuecTBo nu@p B yHcse, paBHA camomy uuciy. Hanpumep:
153 = 1% + 5% + 33, Haitaure Bce TPEX3HAYHBIE W UETHIPEX3HAUHBIE
upcia ApMCTpOHTa.




AnropurMmusauus u nporpaMmMmmupoBaHue

10. Aemomoprwie wucna. HarypassHoe 9HCIO Ha3bIBATCS aBTOMOP(HBIM,
€CJIH OHO paBHO NocjeAHUM nu(paM cBoero KBazpara. Hamnpumep:
252 = 625. Hanummure nporpaMmy, KOTOpDas BBOAHT HaTYpPaJlbHOEe YHC-
go N M BEIBOAMT Ha DKPAH BCe aBTOMOp(dHBIE uMcia, He IMPeBOCXOs-
e N.

11. HanumuTe mporpaMMmy, KOTOpas CYMTAET KOJAMYECTBO UYETHHIX UMD
BBEAEHHOI'0 YHCJIA.

12. HanmmwTe nporpaMMy, KOTOpas CUMTaeT CyMMy (D BBeISHHOrO YMCIA.

13. HamumiATe nporpaMmy, KoTopas OIpeJeJseT, BePHO JH, YTO BBeJEHHOE
UHMCJIO COJEP:KHT ABe OJMHAKOBBIE IH(PHI, cToAlNMe pagoM (Kak, Ha-
npumep, 221).

14, Hanumure nporpaMMmy, KOTopas OIpefesseT, BePHO JIH, UTO BBeAEHHOE
YHCJIO COCTOMT M3 OJHHAKOBBIX HHU(PP (kak, HATpHMeD, 222).

*15. Hanummre nporpaMMy, KOTopas OIpefeiseT, BEPHO JIM, YTO BBeJEHHOE
YHCJIO COREPIKUT IO KpaliHeil Mepe JBe OfAMHAKOBBIe IMGPBI, BO3MOMK-
HO, He cToAIMe paAgAoM (Kak, Hanpumep, 212).

16. Ucnonbaya cHaYasia MUKJ € YCJIOBHEM, a IOTOM — [HKJ ¢ HepeMeHHOi,
HAIIMIOATE [POrpaMMy, KOTOpadA BBEIBOJHUT Ha 5KpaH YETHBIE CTENeHH
ypena 2 or 210 go 22 B nopaxke yOoniBaHUA.

17. Anzopumm Eexauda ans BuIUHCIeHHA HauboJbIIero obiiero AeauTens
(HOMI) mByx HATYpalbHBEIX 9Hce] (POPMYyJIHPYeTCs TakK: HYKHO 3ame-
HATH 0OJIbIllee YHCJIO HA PA3HOCTH OOJBIIEro M MEHBIIEro J0 TeX Iop,
IIOKa OJHO M3 HUX He CTaHeT paBHO HyJw; Torga Bropoe u ects HO]IL.

. Hamummure mnporpaMmy, KoTopas peajmayer aToT ajroputm. Kakoi
OHUKJ TYT HY’KHO HCIIOJIB30BATH?

18. Hanumare nporpaMMmy, HCIOAB3YIOMYIO Moduuyuposannsiiic anzo-
pumm Eeéxauda: Hy:XHO 3aMeHATH GoJbIIee YHCJIO HA OCTATOK OT Jee-
HHUA GONBIIEro Ha MeHbIIee A0 TeX IOop, HOKA 9TOT OCTATOK He CTaHeT pa-
BEH HYJIIO; Torja BTopoe uucio u ects HOJI.

19. llo6aBbTe B pemieHde ABYX NPeABIAVIIHX 3a7ad BhIYHCJIEHUE KOJNUYECT-
Ba IIAroB IMKJa. SamogHuTe Tabaumy (B CTpPokH <«mard-l» u
«maru-2» 3anuchIBaeTCA KOJIMYECTBO INATOB AJfA ABYX BEpPCHH ajiro-
purma EBxkauga).

a 64168 358853 6365133 | 17905514 | 549868978
b 82678 691042 11494962 | 23108855 | 298294835
HO]I(a, b)
maru-1
maru-2




Uuknuueckue anropmutTmbl

20.

231;

22,

23.

24.

25.

26.

27,

28.

29.

30.

*31.

*32.

HanummuTe TporpamMmy, KoTopas BBOAMT ¢ KiasuaTypsl 10 uucen u BbI-
YUCAAeT UX CYMMY M IIPOH3BeJeHHe.

Hanumure nporpaMMy, KOTopas BBOAMT C KJIaBHATYPBI YHCIA OO0 Tex
nop, moka me Gyger BeeseHo uucyo 0. B xonme pa6oTel mporpamMmsl Ha
9KpaH BLIBOJHUTCH CYMMAa M IPOM3BeleHHe BBeJIEHHBIX YHCeI.
Hanumure nporpaMmy, KOTOpas BBOJHUT C KJIaBHATYDBI YHCJa A0 TeX
nop, noka He Gyzer BBemeno uncyo 0. B xoHue paboTsl nporpamMMsl Ha
SKpaH BBIBOAATCA MHHHMAJbHOE W MAKCHMAJIbHOE U3 BBEIEHHBIX YH-
celJl.

Hanumure mporpaMmy, KOTopas BBOAHT € KJaBHATYpPhl HaTypajbHOE
yncyo N u onpejenser ero gpaxmopuad, T. €. IPOU3BeJeHNe HATYPaJb-
HBIX uHcen oTr 1 7o N: N!1=1-2.3-...-N. Yro 6yzger, ecaium BBecTH 00Jb-
moe sHauenne N (Hanpumep, 20)?

HanummuTe mporpaMMmy, KOTopas BBOOHT HaTypaJbHBIE uncia A u N u
serancager AV,

HanuimuTe NporpaMmy, KOTOpas BHEIBOAHMT HA dKpaH Bce MU(MpPHI uymcia,
HAYUHAA C IMepPBOM.

Pax umcen PuboHaYyMW 3a%aércsA CHAeAYVIOIIHM 00paszoM: mepBbie IABa
yncnaa pasubl 1 (B =F, =1), a xax/jgoe ciefyiollee PaBHO CyMMe ABYX
npeapigymux: F, =F, | +F, ,. Hanummure nporpaMmy, KOTopas BBOAUT
HATypaiabHoe unciao N M BBIBOAUT Ha SKpaH nepBble N unces Pudonay-
UM,

Hanmmure mporpaMMy, KOTopad BBOAHT HATypaJIbHBIE YHCJIa @ U b H
BBIBOJAHT BCE IIPOCTHIE YHCJIA B [UAalas30oHe oT a g0 b.

CosepuweniblM HA3BIBAETCA YHCJIO, PABHOE CyMMe BCEeX CBOHX HeJH-
Tesieii, MEHBIINX ero camoro (Hampumep, uuciao 6 = 1 + 2 + 3). Hanu-
IIHATe NporpaMMmy, KOTOpas BBOAUT HATypalibHoe yucao N H onpejensd-
eT, ABJAeTCHA JU 9Yucao N coBepIIeHHBIM.

Hanunmure mporpaMmy, KOTOpad BBOIMAT HaTypajbHoe umciao N u Haxo-
[UT BCE COBEPIIEHHBIE YMCia B Auanasone orT 1 go N.

B marasuHe npojgaérca macTuka B siguxax mo 15, 17, 21 kr. Kak Ky-
IUTH POBHO 185 Kr MacTHKH, He BCKphIBad AMMKH? CKOJIBKHMHE CIIOCO-
0aM#\ MOYKHO 9TO CHeNaTh?

Brectn HaTypanbHOe umcao N H BeIBeCTH 3HadeHuwe uucia 1/N, Beige-
aue nepuox apodbu. Hanpumep: 1/2 = 0,5 wum 1/7 = 0,(142857).

B TesleBHKTOPHHE YYacTHHKY IpPeJJIaraloT BeIOpaTh ONWH M3 TPEX 3a-
KPBITBIX YEPHBIX HAIIWKOB, NPHAYEM H3BECTHO, YTO B OAHOM H3 HHUX
NpH3, & B ABYX ApPyrux nycro. Ilociyie aToro Beayuuil OTKPBIBAET OXWH
IycTON AIMKAK (HO He TOT, KOTOPKIM BRIOpAJ YYACTHHK) U IpeaJiaraet 3a-
HOBO CJleJaTh BBIOOD, HO yiKe MeKJy ABYMS OCTABUIMMHCH AMHKAMH.
Hcnone3ys nceBpocaydaiiHbie YHCja, BEINOJHUTe Moaenuposarane 1000
PAyHIOB 9TOH WIPHI M ONpeJe/iuTe, KaK CJeAyeT MOCTYIUTL VYACTHHKY,
4yT0BBl ¢ 6GoJbINElH BePOATHOCTBHIO IOJYYWUTE IIPM3: BHIOPATH TOT JKe
ANUK, YTO U B HAYAJEe WIrPbl, WIHA APYroi.
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§ 59
NMpoueaypsi

Yro Takoe npouexypa?

IlpeAmonoskuM, YTO B HECKOJBKHX MeCTaxX IPOTrpaMMbl Tpebyercsa
BBIBOJIATH HA 3KpaH coobmieHue 06 ommubke: OumbKka NporpaMMel. ITO
MOXKHO CHEJIaTh, HAlIpUMEp, TaK:

BeIBOO "Ommbxa nporpamuer" write ('Oumbxa nporpamms') ;

KoHeuHO, MOKHO BCTaBUTh STOT OIIEPATOD BLIBOJA Be3dJle, rie
HYKHO BBIBeCTH coobiieHune 006 ommbxe. Ho TyT ecTh ABe CJI0MKHOCTH.
Bo-nepBBIX, IPpU 3TOM CTPOKa-coobIeHHe OyIeT XpPaHUTHLCA B aMATH
MHOT0O pa3. Bo-BTOphIX, ecsu MBI 3aJyMaeM IOMEHATH TeKCT coobiie-
HHUSA, HYXHO OyZeT MCKATh 9TH OIEepPATOPhI BhLIBOJA IO Bcell mporpam-
Me. Il TaKHX cIyYaeB B A3BIKAX NPOrPaMMMDPOBAHHA IIpeAyCcMOTpe-
HEBI NPOEAYPHI — BCIIOMOrarTeJibHbIe aJropHMTMBbI, KOTOPEIe BBIIIOJIHSA-
I0T HEKOTOpLIe JIeHCTBUSA.

anr C npouenypoi program withProc;

Ha4 var n: integer;
ueax n procedure Error;
EBOI N begin
ecmu n<0 mo Error BCce writeln ('OumbBxa nporpammsl')
s end;

KOH begin

anr Error read(n) ;

Hay if n<0 then Error;
BeIBOA 'Oumbxa nporpammer'| ...

KOH end.

O6paTuM BHHMaHWe HAa PasHUNY O(MOPMJIEHHS NPOTPpaMMbl C IIPO-
LeAypoil B IIKOJAbHOM aJropuTMuuyecKoM ssbiKe U B Ilackaue.
B mIKOJBHOM aJIrOPUTMHUYECKOM fA3bIKe IIpoleaypa ogopMiigercs To4-
HO TakK 3’Ke, KAaK ¥ OCHOBHOM AaJIrOpUTM, HO pasMellaercs IIocJie
OCHOBHOM IIPOrPaMMBI.




Mpoueanypsi

B Ilackane mpomeaypa HauMHAeTCA C KJIOYEBOro CJIOBa
procedure, TeJIO NPOIEAYPhl HAaUHMHAETCHA C KJIOYEBOro cjIoBa begin
YU 3aKaHYUBAaETCsd KJKYeBbIM CJOBOM end ¢ TOYKOH c¢ 3amaToi. IIpo-
nexypa pacmnojsiaraetrcA mocyie Omoxa 0O0BABIEHUS IIePEMEHHBIX, HO
BBIIIIe OCHOBHOM IIPOrpaMmbl.

DaKTUYECKX Mbl BBEJIW B $3bIK NPOIDAMMUDOBAHUSA HOBYIO KO-
MaHAy Error, KoTropas Obura pacmudpoBaHa IPAMO B Tejle Iporpam-
Mbl. [lna Toro urobbl mponeaypa sapaborana, B OCHOBHOM MpoOrpaMme
(wim B npyroii mpomeaype) HeoOX0AUMO ee BBHI3ZBATH 110 MMEHHU.

Kax MBI Buzenu, MCIONB30BaHME IPOILEAYP COKDAIAeT KO, €C/Iu
Kakue-TO OIepalydy BBINOJHAIOTCA HECKOJBKO pPa3 B PasHBIX MecTax
nporpammsl. Kpome Toro, mHorza 6osbinyio nporpaMmy pastuBaioT Ha
HECKOJIBKO Hpoueayp MIA yaodcrsa, oopMidas B BHAE NIPOLEAYD OT-
AeJIbHBIE BTAaIlbl CJOMKHOro ajropurma. Takoil moaxoj aenaeT BCIO
mnporpaMmy 6Gosiee OHATHOMH.

IIpouexypa ¢ napamerpamu

[Tpouenypa Error npu KasxzoM BbI3OBE JeJaeT OAHO U TO Xe. Bo-
JIe€ MHTEPECHEBI IIPOIEAYDBI, KOTOPHIM MOXXHO IIepefaBaTh IapaMeTphI
(aprymenTsl) — HONOJHUTENbHBIE AAHHBIE, KOTOpBIE U3MEHSAKT BbI-
NOJHAEeMble NeHCTBHSA.

IIpeanonoxum, 4To B mporpamme TpeGyercs MHOTOKPATHO BBIBO-
AUTH Ha dKpaH 3anuchk nesoro uyuenaa (0..255) B 8-6uTHOM ABOMYHOM
koze. Crapmas mudpa B Takoil 3amMcH — 3TO YACTHOE OT JeJeHus
umcia Ha 128. Jlasee BO3bMEM OCTATOK OT 3TOTO JEJNEHUA ¥ Pa3ieTuM
Ha 64 — nosygaercsa Bropas nmdpa ¥ T. A. AnropurM, pelramoniui
9Ty 3ajiady JJis epPeMeHHOM 71, MOXKHO 3aIucaTh TaK:

k:=128 k:=128;

HU noka k>0 while k>0 do begin
BuBOX div(n, k) write(n div k);
n:= mod(n, k) n:=n mod k;
k:=div(k,2) k:=k div 2

K end;

IIucare Takoif MUK Ka)kKABIH pas, Korza HYXHO BBIBECTH JBOHY-
HOe 4HClo, O4YeHb yromuTenbHO. Kpome Toro, yserko caenars omubky
WA OIle¥aTKy, KOTOPYIo Oyzer cioxkHo Haiitu. [ToaTomy ayuire ogop-
MUTE STOT BCIIOMOTATeJNbHBIA aJArOopuTM B BHAEe mnpomeaypsl. Ho sToi
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Npoleype HY»XHO IlepefaTh 3HAUeHHe IapaMeTpa — YHCJI0 AJA mepe-
BOJla B IBOMUYHYIO cucTeMy. IIporpaMma mosiyduaeTcs TaKoii:

anr JIBOMYHBIA KOX program binCode;
Ha4d procedure printBin(n: integer);
printBin (99) var k: integer;
KOH begin
anr printBin (men nO) k:=128;
HaY while k>0 do begin
uen n, k write(n div k);
n:= n0 n:=n mod k;
k:= 128 ki=k div 2
H noxa k>0 end
Beieon div(n, k) end;
n:= mod (n, k) begin
k:=div(k,2) printBin (99)
K1, end.
KOH
OcHOBHAA NpOrpaMMa COAEP!KUT BCero OJHY KOMAaHAy -— BBI3OB

nponeAyphl printBin axs sHadenua 99. B saronoeke npoueaypsl B
CKOOKAaX 3amMChIBAIOT THII M BHYTpeHHee MMs mapamerpa (T. e. uMd,
[0 KOTOPOMY K HeMy MOKHO ofpamarbca B Ipoueaype). SHAYEHUe ma-
pameTrpa, [epeJaHHOe U3 BBI3BIBAKONIEH IPOrpPaMMbl B IPOUEAYPY
(B aToM npumepe — Yucyo 99), 06bIYHO HABBIBAIOT APTYMEHTOM.

B mpomeaype o6bsBIeHA JIOKAaJdbHAf (BHYTDEHH: ) IepeMeHHas
k — oHa M3BECTHA TOJHKO BHYTPHU 3TOi mpoueaypsl. O0paTute BHUMA-
HHE, YTO B IMIKOJbLHOM AJrOPUTMHYECKOM fA3bIKE JIOKaJIbHbIe IIepeMeH-
Hble OOBABIAIOTCH IOCHe KJIOUeBOro cjoBa Had, a B Asbike Ilac-
KajJbp — A0 cJIOBa begin.

B mIKOJIBLHOM AJTrOPUTMHYECKOM f3bIKe 3alpelieHo M3MeHATH Ia-
paMeTpsl MPOLEAYPHl BHYTPH IPOIEAYPHI, TOATOMY Mbl HA3BaJIM Napa-
metp n0, a B Hayaje IPONeAYypPhbl CKOIMPOBAJH €ro 3Ha4YeHue B Iepe-
MEeHHYVIO 1.

ITapameTpoB MOsKeT OBITH HECKOJbKO, B 3TOM cjydae OHM Iiepe-
YHCIAKTCA B 3aroJIOBKe IPONeAYyPhl Yyepes 3ansaTyio (B MIKOJBHOM aJji-
FOPUTMHUYECKOM H3bIKe) MM TOUKY C 3amAToi (B ITackane). Hanpu-
Mep, TPOIEAYPY, KOTOpas BHIBOAUT 9KPaH cpejHee apupmeTHdecKoe
IBYX IEJBIX YHUCEeJ, MOKHO 3alMcaTh TaK:




Mpoueaypbi

anr printSred(men a, procedure printSred
uen b) (a: integer;
Hau b: integer) ;
BHEOL (a+b) /2 begin
KOH write((a+b)/2);
end.

Eciu HECKOJIBLKO IapaMeTpoB OJHOT'O THIIA CTOAT B CHMCKEé OIHWH
3a Apyrum, MxX MOXKHO OIIpeaeJIUTh CIIMCKOM:

anr printSred(uen a, b) procedure printSred(a, b: integer);

Hay begin
BHIBOL (a+b) /2 write((a+b)/2);
KOH end.

HameHsieMble mapamMeTpsbl

HanumeMm npouenypy, KoTopas MeHAeT MeCTaMH 3HAUYeHHs IBYX
nepeMeHHBIX. IIpoie Bcero AyA 9TOT0 MCHOJIB30BATE TPETHIO IIEPEeMeH-
HYIO (IIOKa HaIHMIIeM IporpaMmy ToabKo Ha Ilackase):

program Exchange;
var x, y: integer;

procedure Swap(a, b: integer);
var c: integer;
begin
c:=a; a:=b; b:=c
end;

begin
xX:=2; y:=3;
Swap (x, y);
write(x, ' ', y)
end.

ITocne 3amycka aToil mporpaMMel 0GHAPYKUTCHA, YTO 3HAUEHUS IIe-
PEeMeHHBIX X W Y OCTAJIHMCH IPEXXKHUMH: Ha 3KpaH OyaeT BBLIBEJEHO:
2 3. lleno B ToM, 4uTO 3Ta mpoueaypa paboTaer ¢ KOnuAmu MeperaH-
HBIX el rmapaMeTpoB. JTO 3HAYHUT, YTO HPOUEAypa Swap cO3gaér B ma-
MATH BPEMeHHBIE JIOKAJbHBIE NlepeMeHHbIe ¢ UMeHaMHu a U b u xonu-
pPYeT B HHUX IlepefaHHbIEe 3HAUEHUA IePEeMeHHBIX X ¥ Y OCHOBHOM IIpO-
rpaMMmsbi. I1oaTOMy M BCe IepecTaHOBKHM B HAaIllell mporpamMme OBLIH
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ceJIaHBI UMEHHO C KONMSAMH, 4 3HAYEeHHA I[epeMeHHBIX X M J He Hu3-
MeHuanch. Taxkas mepejaua IlapaMeTPOB Ha3bIBAETCS Iepexadeil Imo
3HAYEHHIO.

Yrobel pemuThs mMpobiieMy, HY3KHO ABHO CKas3aTh, YTOOBI IIpoIeny-
pa paboTajia ¢ TEMH jKe AYelKaMu NaMATH, YTO M OCHOBHAs IIporpam-
ma. [lna aroro B ITackane B 3arojioBKe IpOLeAyPHI Iepes UMEHeM Hu3-
MEHAEeMOr0 IIapaMeTpa NHIIYT KJIOUYeBOe CJI0BO var:

procedure Swap(a, b: integer);

Tenepr nmpoueaypa pemaeT NOCTABJIEHHYIO 3ajladyy: Ha BbIXOJAE MBI
yBuauM: 3 2, uTo U TpeboBasiock. B mogo6HBIX caydasaX roBOPAT, YTO
nmapaMeTphl ImepefarTcs MO CChUIKEe, 4 He II0 3HAYEHMIO. ITO O3HAYa-
erT, 4To (haKTHUECKH B IPOLEAYPY Nepenaércda ajpec NepeMeHHOH H
MOKHO M3MEHATh 3HAUYEHHE 3TOH IIepeMeHHOM, 3alluchiBasg HOBEIE JaH-
HBIE IO 3TOMY ajpecy.

Ilpu BBI3OBEe mpoueAype Swap MOMKHO HepefaBaTh TOJBKO Ilepe-
MeHHBIe, HO He KOHCTAHTHI (IIOCTOSAHHELIE) U He apu(h)MeTHYeCKHEe BbI-
paskenusi. Hanpumep, BbI30BHI Swap (2, 3) u Swap(x, y+3) IPOTHBO-
pedyaT IIpaBUJIaM fA3bIKA OPOTPAMMHPOBaHHA, W IIPOrpaMMa BBIIOJI-
HATHBCA He Oyger.

B mMIKONBHOM aJTrOPUTMUYECKOM SfA3BIKE BCE IapaMeTphbl HeaTCs
Ha apryMeHnTsl (HCXOAHbIE JaHHBIe, 0603HAUAIOTCA apr) U Pe3yibTaThl
(KJII0OYeBOe CJIOBO pes, 9TH 3HAUYeHHs NPOLeAypa IlepeiaérT BhI3bIBa-
jomeit mporpamme). ITo ymosiuanuio (ecau He yKasaHO MHaye) Bce ma-
paMeTpnl cuuTaloTcsi aprymenramu. [losTomMy JABa cCleAyIOIIUX 3aro-
JIOBKA& PAaBHOCHJIBHBI:

anr Swap (uex a, b)

ann Swap{uen a, b)

B mamem cjydae mapaMeTrphl IIPOLEAYPbl OJHOBPEMEHHO ABJIs-
JOTCS M apryMeHTaMM, U Pe3yJbTATAMH, IO3TOMY MX HYIKHO 00BAB-
JATH C IOMOIIBIO KJIOYEBOro cJoBa aprpes. IlpuBeném IOJHYIO
HIporpaMmy:

H

anr O6MeH

Hau
nen x=2, y=3
Swap (%X, ¥)
BeBOO X, ' ', ¥

KOH




Mpoueayphbl

anr Swap (aprpes uen a, b)
Ha4
oen c
c:=a; a:=b; b:=c
KOH
Bonpocsl u 3agaHus @

1. Yro rakoe npoueaypsi? B uéM cMBICT UX HMCIONB30BAHMS?

2. Kax o(opMIAIOTCA NPOLEAYPHI B IIKOJBHOM AJTOPUTMHYECKOM H3BIKE
u B ITackane?

3. locTaTo4HO /1M BKJIIOYUTH TPOIEAYPY B TEKCT IPOrPaAMMBI, 4TOGHI OHA
«cpaborana»?

4. Yro raroe napamerpsi? 3auem OHH MCIOIBIYIOTCH?

5. Kaxue nepeMeHHEBIe HASBIBAIOTCA JOKaAbHBIMU? ['te oHE 06BbaBIAIOTCH?

6. Kax opopmasiorcs mpomeAypsl, HMEOIIMe HECKOIBKO ITapaMeTpoB?

7. Yro Taxkoe n3MeHseMble apaMeTpsI? 3aueM OHM HCIOJIB3YIOTCH?

8. Kax B 3arosioBKe IpoNeAypsl OTIMYHTH H3MEHAEMBIH ITAPAMETD OT Hem3-
Mensemoro? IlpuBeguTe mpuMepsl.

9. Kakue THIBI mapaMeTpOB BBIJENAIOTCA B MIKOJBHOM AJTOPHUTMUYECKOM
Aspike? Kaxk oHn o0BaBnAwTCA?

IToaroroBsTe coobmenue A

a) «IIponenypsl B aAsbike Cu»
6) «IIponenyps! B assike Python»

3apaun o

1. HannmuTe mnpoueaypy, KoTopas BBIBOAUT HA SKpaH 3alUch YHCIA,
mensmiero, uem 810, B Buge 10 suakos B BOCBMEPHUYHOI CHCTeMe Cumc-
JIeHHA.

2. HanumuTe npouneaypy, KOTopas BHIBOAHT HA 9KpaH 3aluchk YHCJA,
MeHsbIIero, uem 164 = 65 536, B Buge 4 3HaAKOB B HIecTHaAIATepPUIHOMN
CHCTeMe CYMCJIeHHA.

3. Hanmmure mpomeaypy, KOTopas NPUHAMAET IapaMeTp — HATYypPaJbHOE
yucyio N U BRIBOJUT HA 9KPaH KBaJApPAT U3 3BE3/[0YEK CO CTOPOHOM N.

4. Hanumure npoueaypy, KoTopad NPUHUMAET YHCJIOBOM mapaMeTrp —
BO3pACT 4YeJOBEeKa B rojlaXx M BEIBOJHUT 3TOT BO3PACT CO CJOBOM <«TOI»,
«ropa» uau «jer». Hanpumep, 21 rog, 22 ropa, 12 ner.
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5. Hanummure npoueaypy, KOTOpas BBIBOLHT HepejaHHOe eil YHCcJIo Ipo-
nuceio. Hanpumep: 21 — nsanuaTe onuH.
6. Hamumure npomeaypy, KOTopas NPHHEMAET HADAMETD — HATYpPaJbHOe
yucsao N u BeiBoauT nepsbie N uucen Pubomavyum (cMm. samauy 26
K § 58).
7. HanummuTre Oponeaypy, KOTOpas ONpejesseT, BEPHO JH, YTO HepejaH-
Hoe eit uncao — npocroe. (McnonssyiiTe naMeHsAeMEIe TapaMeTphL.)
8. HanummuTe mpoueaypy, KOTopas BEIBOAUT HA OKPAH B cTONOHK Bee HMd-
PHI IepeJaHHoro eil Yymcesia, HAYMHAA C MOoCJIegHeH.
9. HanumuTe OpoueAypy, KOTOpPas BBIBOAUT HA 9KPaH B CTOJOHMK Bee mud-
pPEI IepeIaHHOrO el 4Kcjia, HAUMHAA ¢ IePBOii.
10. HanumuTe OpoueAypy, KOTOpas BEIBOAUT Ha HKPAH BCe JeJUTEeNH mepe-
JaHHOTO eif uHcia (B OHY CTPOYKY).
11. Hanumure npoueaypy, Koropas INpUHHMAaeT IapaMeTp — HATYPajJbHOe
queno N — ¥ BHIBOJAHUT Ha ODKPAH JUHWUIO U3 N CHMBOJOB '-'.
%*12. HanumuTe nponenypy, KOTopas BHIBOJHUT HA 9KPAH 3alHCh NePeJaHHO-
ro eil YHcIa B PEMCKOM cHCTeMe CYMCIeHUA.

§ 60
DyHKUUM

IIpumep dysRIHH

C QyHKIUsAMHA BBl y/Ke 3HAKOMBI, IIOTOMY 4YTO HABEPHAKA IpUMe-
HAIY CTaHJApTHBIe (GYHKIUMU A3bIKA IPOTPAMMHPOBaHUA (HaIpuMep,
abs, sin, cos). @yHKOUA, KaK ¥ IpoleAypa, — 9TO BCIOMOTATelNb-
HbIH AJTOPHTM, KOTODBLI MOKeT NPHHHMAaTh HapamMeTpsl (aprymes-
te1). Ho, B oTiimume OoT IpomeAypel, QyHKIHSA BCerja sosepaujaem
3HAYeHHe-pe3yabTaT. Pe3yapTaTroM MoXKeT ObITh YMCJIO, CHMBOJ, CHM-
BOJIBHAA CTPOKA WM JaHHBIE APYTIOro THIA.

CocTaBuM (PYHKIUIO, KOTOpPas BBIYHCIAET CyMMy Uu@pp duciaa.
ByaeM HMCHoib30BaTh CHEAYIOIMII AJTrOpUTM (mpeamosaraeTcs, 4TO
YMCeJIO 3aIMCAHO B IIEPEMEHHOM n):

cyMmma :=0

HI rnoka n<>0
cymMa : =cymMa+mod (n,10)
n:=div(n,10)

K1,




DyHKUUN

Y06l DOTYUYUTE MOCHeAHIO Iudpy umcia (Koropas mobaBiser-
cd K CyMMe), HYJKHO B3ATb OCTATOK OT AeJeHHs uucia Ha 10. 3arem
nocneAHAA nu@pa OoTCeKaeTCA, ¥ MbI IEePEXOJUM K CleAyiomen mudg-
pe. Iluka npomonsaeTca A0 TeX IOP, IOKA 3HAYEHHWE n He CTAHET paB-
HO HYJIIO.

Kax yxasath B nmporpamme, yemMy paBHO 3HaueHue QyHruuu? Ias
9TOT0 YacTO HCIOJBL3YIOT TAKOH HNpUEM: 3HAUYEeHUE (PYHKIUHM 3aIUCHI-
BaeTcs B CIENHaJIbHYIO IePeMEeHHYI0. B IIKOJIBHOM aJrOpHTMHAYECKOM
A3BIKe MMA 9TOI IepeMeHHOIl — suau, a B IlackaJjie OHO COBIAZaeT C
uMeHeM (QyHKIUHM (BO MHOrmxX BepcHAX llackanis MOXXHO HCIIOJIb30-
BaTh BMECTO 2TOT0 BCTPOEHHYIO IE€PEMEHHYI0 Result):

anr CymMa umdp program Sum;
Hau function sumDigits (n: integer):
BEIBOL sumDigits (12345) integer;
KOH var sum: integer;
anr nen sumDigits (men n0)| |begin
Ha4 sum:=0;
men sum=0, n while n<>0 do begin
n:=n0 sum:=sum+n mod 10;
HI noxa n<>0 n:=n div 10;
sum:=sum+mod (n, 10) end;
:=div(n,10) sumDigits:=sum
K1 end;
3Hay:=sum begin
KOH write (sumDigits (12345))
end.

O6paTMM BHMUMaHHe Ha OCOOEHHOCTM 3allMCU: THII BO3BPAIaeMOTIo
BHAYEHUs YKAa3blBaeTCA B 3aroJoBKe (PyHKIUM (B HIKOJBHOM AJTOPHUT-
MUYECKOM fA3bIKe — mepes uMeHeM (yHKnuu, B ITackase — B KoHIe
3aroyioBka 4yepes gBoerouue). Tak )Ke Kak ¥ B mpouegypax, B QyHK-
IUAX MOXKHO OOBABJATH U HCHOJL30BATH JIOKAJbLHBIE IIepeMeHHBIE.
OHH BXOZAT B «30HY BUAUMOCTH» TOJBKO 3TOH (DYHKUMH, AJA BCEX
OCTAJILHBIX (DYHKIIMI U NPOLEAYP OHHU HEAOCTYIIHEI.

PYHKINHM, CO3JJaHHBIE B IPOIPDAMME TAKHM 00pasoM, NPHMEHAIOT-
CA TOYHO TaK ke, KaK M cTaHAapTHble GyHKIuU. MX MOKHO BBISHI-
BaTh Be3/ie, Ile MOXKeT MCIOJIb30BATHCA BHIPAYKEHUE TOr'0 TUIA, KOTO-
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pelii BosBpamaer GyHKuuA. [IpuBeaéM HECKOJBKO IPHMEPOB BBI30BA
GYHKIMI HA INKOJIBHOM AJrOPUTMHYECKOM S3bIKE:

x:= 2%sumDigits (n+5)
z:= sumDigits (k) + sumDigits (m)
ecm mod (sumDigits(n),2) = 0

BEBOHO 'Cymma LmMdp 4ETHaA', HC
BREOH 'OHa paBHa ', sumDigits (n)
K1

Jlornueckne pyHKRIHH

JlocTaTOYHO YACTO MPUMEHAIOT CHeNHaJbHbIH TUN (QYHKIUH, KO-
TOpBLIE BO3BPAIAIOT JIOTMYECKOe 3HAueHHe (ma MM HeT, True WIHM
False). UHaue ropops, Takas Jorudyeckasd (PyHKIHSA OTBeYaeT Ha BO-
npoc «a unu Her?» u BozBpamiaeT 1 6ur mEPOPMALAN.

BepHéMcsa K 3ajaue, KOTOPYIO MBI y:Ke paccMaTpPHBAJH: BBIBECTH
Ha 3KpaH BCe MpoCThble ducia B AuamnasoHe or 2 no 1000. Anropurm
ompesieIeHUs MPOCTOTHI yucya ofpopMuM B Buje byHknuu. [Ipu arom
ero MOJKHO JIETKO BBI3BATH M3 JIIOOOM TOYKM IIPOrPaAMMBEL.

3anuireM OCHOBHYIO IIpOrpaMMy Ha IICEBAOKOJe:

anr IIpocTHE UWMCIa program PrimeNum;
Hau var i: integer;
mex i begin
HI mnAa i or 2 mgo 100 for i:=2 to 100 do
ecmi 1 — HpocToe To ifii — mnpocToe | then
EERHE) Lo EE writeln (i)
=ee end.
I
KOH

Ilpeamososkum, 4YTO y HAC YyKe ecTh Jjorudeckasa QYHKOuA
isPrime, KoTOpas oIpeAeNsAeT IIPOCTOTY NepefaHHOTO el uucjiaa u
posBpamiaer na (B Ilackame — True), ecad YHCIO IPOCTOE, H HET
(False) B mpoTuBHOM ciaydae. Takyo QyHKIIHIO MOXKHO MUCIOJIL30BATh
BMECTO BBEIZIeJIEHHOro GJIOKa aJropuTMa:

ecnu isPrime (i) wTo if isPrime (i) then
BRHIBOO 1, HC writeln (i) ;
BCEe




Ocraérca HanmucaTek caMy (QyHKOHMIO isPrime. Bymem mcmoabso-
BaTh YK€ M3BECTHBIN AJTOPHUTM: €CJIM YHCJIO 7 B MHTepBaje oT 2 10
n He MMeeT HHM OJHOTO AEeJUTeNs, TO OHO mpocToel:

anr por isPrime (mes n) function isPrime (n: integer):
Hay boolean;
men count=0, k var count, k: integer;
k:=2 begin
HI, noka k*k<=n m count=0 count:=0;
ecnmm mod (n, k)=0 mo k:=2;
count :=count+1 while (k*k<=n) and (count=0)
BCe do begin
ki=k+1 if n mod k=0 then
K11, count:=count+1;
B8Ha4:= (count=0) k:=k+1
KOH end;
isPrime:=(count=0)
end;

Ora (DyHKIUSA BO3BpAIlaeT JOrMYecKoe 3HAUEHHWE, HA ITO YKasbl-
BaeT KiawueBoe cyioBo nor (B Ilackane — boolean). 3Hauenue GyHK-
MU OIpeleIaeTcs KaK

3Ha4d:=(count=0)

9ro omeparop npucBauBaHus. Cjresa OT 3HaKa «:=» 3alucaHa JO-
THYeCKas IepeMeHHas, a cIipaBa — JIOTHYEeCKoe BhIpaKeHue (yciao-
BHe). Eciu 210 BBIpajkeHue UCTHHHO, TO B IePeMeHHYIO 3HAau 3aMHChI-
BaeTcda 3HAUYeHMe Ia, HHaYe — 3HAYeHHe HeT.

Jloruueckne (QYHKIMHU MOKHO MCIOJbB30BATH TaK e, KaKk MU JIIO-
Oble ycJI0BUsA: B YCJIOBHBIX OllepaTopax M IMUKJIax ¢ ycjosuem. Hampu-
Mep, TaAKOH IUKJ OCTAHABIMBAETCA HA MEPBOM BBEJEHHOM COCTABHOM
qHce:

BEO0I N read(n) ;
HII TIoKa isPrime (n) while isPrime (n) do begin
Ll 3
EEIEC I |1'LpOC'I‘OE HMCIIO , HC erteln ( lnpOCToe ‘-ﬁ-"[CJ’IO' ) ;
EEOIO I d }
o read(n
end;

1
9Ty HNporpaMMy MOKHO eIlé HEMHOTO YCOBEepIIeHCTBOBATH: IIOCJTe YHCaa 2

HMeeT CMBICJ NPOBEPATH TOJbKO HEYETHBIE [NeJHTeNH, YBeJIWYHUBAd HAa
KajK/JIoM mare sHadeHue k cpasy Ha 2.




AnropurMmu3auua M nporpaMmmMupoBaHve

@ Bonpocs! 1 3apaHus

1. Yro raroe dpyrrnua? Yem oHa OTIMUYaETCHA OT IPONEAYPEI?

2. Kak odpopmasiorea GyHKOUHA B TEKCTe IPOrPaMMBI (CPaBHHTE HIKOJbHBIM
ANTOPUTMHUYECKHH A3LIK U Ilackans)?

3. Kak no TeKcTy nporpaMMbl ONpeesHTh, KaKoe 3HaUYeHHe BO3Bpalaer
dyaxnna? Ilpueegnte npumep.

4. Kakue QyHKIHHM HASBIBAIOTCA Jormdeckumun? 3aueM OHHM HYKHBI?

A IMoarorossTe coobmieHne

a) «@yHKOHU B A3b6IKe CH»
0) «Pyarnun B si3bike Python»

o 3apaum

1. Hanumwure (QYHKIHAIO, KOTOpas BEIYHCIASET MaKCHMAJIbHOE M3 TPEX YH-
cel.

2. Hanumure (DyHKOHIO, KOTOpPad BRIYHCIAET Cpasy MakCHMAaJbHOE M MH-
HUMAaJibHOe U3 Tpéx unces. (McmoneayiiTe n3aMeHseMble MapaMeTpsl.)

3. HanuiuuTe GyHKLHUIO, KOTOPas BHIYHCISAET KOIMYECTBO MUQp YHucIa.

4. Hanumure QYHKIMO, KOTOpas BHEIYHCIAAET HAMOOJbIIMK OOIMMid neswu-
TeJb ABYX YHCEJ.

5. Hanumure dyeKnuo, KoTopad BeIYHCIAeT HAMMeHBIIee oflee KpaTHoe
ABYX 4HCeJ.

6. Hanumure (QyHKIHIO, KOTOpAas <«pasBopauyuBaeT» [AeCATHYHYIO 3alHuCh
upcsa Haobopor, Hanpumep us 123 monyuaerca 321, a ua 3210 — 0123.

7. Hanumunte QYHKIHUIO, KOTOpas MoAeaupyeT OpocaHHe ABYX HIDANBHBIX
KyOMKOB (Ha Ka’kIOM MOKeT BeImacTb oT 1 70 6 oukos). (Mcooaeayitre
reHepaTop NCeBoCAyUYaHBIX YUCe.)

8. Hanumure GyHKOHIO, KOTOpad BBIYHCAAET (PAKTOPHAJ HATYPAJIbHOIO
gucaa N.

9. Hanumure GyHKONO, KoTopas BeruucaseT N-e uuciao Puboraqyu.

10. [Ipyscecmeernbie Yucaa — 9TO ABA HATYPAJbHBIX UHCJA, TAKHX UTO CYM-
Ma Beex genuTeseil ofHOro ymcia (MeHBIUMX CaMoro 9TOr0 YHCIAa) paBHA
npyromy umcay, u Haobopor. Haiinure Bce mapsl APY»XKeCTBEHHBIX HHCeJ,
Kaskaoe U3 Koropeix meHbine 10 000. McnonsayiiTe DYyHKIHIO, KOTOpas
BBIYHCIAET CYMMY AeJHTeNel yuca.

11. HanumuTe mporpaMMy, KOTOpasi BBOAUT HaTypaiabHOe uyucao N u Haxo-
aaT Bce yHcaa Ha orpeske [0, N], cyMMma nudp KOTOPBIX HEe MeHAETCA
IpU YMHOMKeHMH uucia Ha 2, 3, 4, 5, 6, 7, 8 u 9 (sanpumep, yucio 9).
HcnonsayiiTe QYHKINIO AJIA BRIUKCISHUA CYMMbI OUQP Yucia.




Pekypcus

12. Hanuimure JIOTHYeCKYI0 (PYHKIUIO, KOTOPas ONpejesaeT, BepHO JH, YTO
unciao N — coBepHleHHOe, T. €. PABHO CyMMe CBOMX JAeJHTeNeif, MeHb-
IIHX ero caMoro.

13. IIpocTroe 4UCIO HABBIBAGTCA ZUNEPNPOCMbLM, €CJI! J060e YHCII0, TOJy-
Jalomeecsa U3 Hero orbpachlBaHWEM HECKOJBKHX LU(PD, TOMKe ABJIAETCA

npocreiM. Hanpumep, umeno 733 — rumepnpocroe, TaK KaK H OHO
camo, u 4nciaa 73 u 7 — mpocteie. Hanumure gorudeckyo QyHKIHIO,
KOTopas oupenensdeT, BepHO JH, 4YTO 4mciao N — rumepmpoctoe.

HcnonpayiiTe yxe roroByio GyHKnMoo isPrime.

§ 61
Pekypcus

YTto Takoe pexypcus?

BenomruM onpegenenwe HaTypanbHBIX umucesn. OHO cocToMT U3

ABYX 4dacTeii:
1) 1 — marypaabHOE YHCIO;
2) ecniu n — HATypaJbHOE YMCIO, TO n + 1 — Tose HaTypasbHOE

YUCJIIO.

Bropas yacTe aTOro ompejesieHUs B MaTeMaTHKe HA3LIBAETCH HH-
AYKTHBHOM: HATYpPaJbHOE YHCJO ONpeAeJNsieTcid 4Yepe3 APyroe HATy-
paJIbHOE 4YHCJI0, M TAKHM 06pasoM OIpejenseTcs BCEé MHOMKECTBO Ha-
TYPaJbHBEIX 4ucesl. B IporpaMMHpOBaHHM 3TOT IPUEM HA3BIBAIOT pe-
KypcHen.

Pexypcua — 370 cnocob onpegeneHnsi MHOXecTsa 06beKToB yepes
CaMO0 3TO MHOXECTBO Ha OCHOBE 3afaHHbIX NPOCTLIX 6a30BbIX
cnyyaes.

Ileppas wacTh B OIpeAeeHNH HATYPaJbHBIX YHCEJ — 9TO U €CTh
TOT camblii 6a30Bblit cayuait. Ecau yOparTh nepByio yacTh U3 Ompejesie-
HU#A, OHO OyZieT HEeIOoJHO: BTOPAs YacTh JAéT TOJBLKO METOJ Iepexoia
K ClleAylomeMy 3Ha4eHHIO, HO He JaéT HUKAKOH «3alelKu», He OTBe-
4yaeT HA BOIIPOC «OTKYJa HAYATH».




ANropuTMmu3aums M NnporpaMmMmmpoBaHme

IToxoxum obBpasom 3amaroTcs uuciaa PuboHAYYM: IepBble JIBa
yueaa paBHBEI 1, a Ka)kJoe M3 CHEQYIONIUX YUCes PaBHO CyMMe JIBYX
TIPebIYIHX:

1) F; =F, =1;
2)F,=F, +F, 5, nnan>2.

IonyaAapHbIe NpUMEPHl PEKYPCHUBHBIX OOBEKTOB — (PpaKTajbl.
Tak B MaTeMaTHKe Ha3bIBAIOT reoMeTpuuYecKue (GUIrypsl, obaanamiiue
camonoxobueM. JTO 3HAYUT, UYTO OHH COCTABJIEHBI M3 (pUIryp MeHbIle-
ro pasmepa, KasKaad M3 KOTOPHIX MoAo0HA menoin ¢urype. Ha
pucyHKe 8.2 moxkasaH TpeyroasHuk CepnmMHCKOro — OJMH M3 IIEPBBIX
(dbpaxTanoB, KOTOPBIX mpeasoxua B 1915 r. moibCKmMii MaTreMaTHK
B. CepuuHCKMIi.

/ \/\é

Puc. 8.2

PaBHOCTOPOHHMII TPEYTrOJNbHUK MAEeJIUTCA Ha 4 PaBHBIX TPEYyrojb-
HHUKA MeHbIIero pazmepa (cM. puc. 8.2, cieBa), 3aTeM KaKJblil U3 110~
JYUYeHHBIX TPEYrOJIbHUKOB, KPOME IIeHTPAJIbHOr0, CHOBA NeJUTCA Ha 4
emé 6oslee MeJIKHMX TpeyrolbHMKa u T. A. Ha pucyHke 8.2 cnpasa mo-
KasaH TpeyroiabHUK CepnuHCKOTO C TpeMs YDOBHAMMU [eJIeHHA.

XaHoHcKHe DanIHH

CorylacHO JIeTeHJle, KOHEI[ CBeTA HACTYIUT TOTJAa, KOTAa MOHAXH
Besmkoro xpama ropona Benapac cMoryt nepesiosxuTh 64 aucka pas-
HOT'0 AMaMeTpa C OJHOTO CTepyKHsS Ha Apyroii. Buauane Bce AMCKH Ha-




Pekypcus

HUBaHbl HAa TEPBBIH CTep:KeHb. 3a OAUH Pa3 MOYKHO IepeKJIaJbIBATH
TOJNBKO OAWH AHUCK, NPUYEM paspelraeTrcs KJACTh TOJIBKO MEHBIIWI
AucK Ha Oosbmuii. EcTh Takike U TpeTHii crepiKeHb, KOTOPBIH MOMHO
HCIIOJIB30BATh B Ka4YecTBe BCIIOMOTATEJNhHOrO (puc. 8.3).

1 2 3

Puc. 8.3

Pemmurs sagauy ana 2, 3 m gaxe 4 JUCKOB AOBOJBHO IIPOCTO.
IIpo6rema B TOM, 4YTOOBI COCTABUTH AJTOPUTM AJS JIO6GOr0 uYucia
JHCKOB.

IlycTs HY:XKHO IepeHecTH n AUCKOB CO CTep:KHA 1 Ha CTepiKeHb 3.
ITpescraBum cebe, 9TO MBI KaK-TO CMOIJIM IEPEMECTHUTh 7. — 1 AMCKOB
Ha BCOoOMoOraTteJbHbIN cTep:eHb 2. Torma ocraérca mepeHecTH caMbIit
GonbIIoi MUCK Ha CTEp:KeHb 3, a 3aTeM n — 1 MEHBIIMX AUCKOB CO
BCIIOMOTaTeJIbHOI0 CTePKHA 2 Ha CTEeP)KeHb 3, W 3ajgaua OyaeTr pemre-
Ha. [TonyyaeTcsa Taxkoil nNceBIOKOM:

nepeHectu (n-1, 1, 2)
1 =3
nepexsecrtu (n-1, 2, 3)

IIpounenypa nepesecrty (KOTOPYIO HAM MPEACTOMUT HAIMCATH) IIPH-
HUMaeT TPH IIapaMeTpa: YHCJO AWCKOB, HAYAJbHBIH M KOHEYHBIH
crepykHu. Takum obpas3om, MBI CBeJIM 3a7auyy NepeHOCA N JUCKOB K
ABYM 3ajada IepeHoca n — 1 AMCKOB M OJHOMY 3JIeMEHTAPDHOMY Heii-
CTBHIO — IIepeHocy 1 JAHCKA. 3&METHM, HUTO IIPH HM3BECTHBIX HOMepax
HaYaJbHOTO ¥ KOHEYHOr'O CTepXHel JerKko pacCuuTaTh HOMep BCIIOMO-
raTejbHOr0, TaK KaKk cymMMa HoMepoB paBHa 1 + 2 + 8 = 6, Iloxyuaer-
cA TaKas (IOKa He COBCeM BepHAas) mporeaypa:

157




AnropurMmusauus v nporpammupoBaHue

anr Hanoli (men n, k, m)
HaY
uen p
p:=6—-k-m
Hanoi (n-1, k, p)
paBon k. Y =3 T o me HE
Hanoi (n-1, p, m)
KOH

OTta npolueaypa BeI3bIBaeT cama ceds, HO € JAPYTUMH 3HAYEHHSIMU
napamerpos. Takas npouesypa Ha3bIBaeTCsA PeKYPCUBHOM.

0 PekypcusHas npoueaypa (pyHkuus) — 310 npoueaypa (PyHkums),
KOTOpas Bbi3blBAET cama cebsa Hanpsamylo uin 4yepes apyrue
npouenypsl U GyHKUUNA.

OcHoBHas IporpaMMa JAJs pelleHHsA 3aJadd, Haupumep, ¢ 4e-
THIPbMA AMCKAaMHu GyJeT COoAepiKaTh BCEro OJHY CTPOKY (mepenecrn 4
[HCKA CO cTep:kHA 1 Ha cTep:KeHb 3):

Hanoi (4, 1, 3)

Ecau BBl mompofyeTe 3allyCcTUTH 3Ty IPOTpaMmy, OHA 3allUKJIAT-
cs, T. e. 6yger paborars Geckoneuno poiaro. B uém xe neno? Bemowm-
HUTE, 9TO OIpe/esieHue PeKYyPCUBHOTO O0bEeKTa COCTOUT M3 ABYX Uac-
reit. B mepBoil wacTu omnpejenAioTca 0asoBble 00BEKTHI (Hampumep,
mepBoe HATYpajJbHOE YHCJI0), MMEHHO 3Ta 4aCTh «OTBeYaeT» 3a OcTa-
HOBKY peKypcuu B mporpaMme. [Ioka Mbl He OIpeJeJNIN TaKOoe yCI0-
BHe OCTAHOBA, Ipomeaypa 6yner 6eCKOHEUYHO BBI3BIBATH caMy cebs (9To
MOJKHO IIDOBEDHUTH, BHINOJIHAs Hporpammy mno maram). Korza oxe
OCTAQHOBUTH PEKYPCHIO?

OueBHUAHO, YTO €CJIM HYKHO nepenoxuTb 0 AMCKOB, 3ajadya yixe
pellleHa, HUYEro MEpPeKJaiblBaTh He HaN0. JTO ¥ €CTh yCJIOBHE OKOH-
yaHMA PEKyPCHM: €C/IH 3HaUYeHHe mapameTpa n, HepejaHHOe Ipoueay-
pe, paBHO 0, HY?KHO BBIUTU U3 MPOIEAYDHI 6e3 KaKux-1ubo JelCTBUIH.
JIIas 3TOr0 B INKOJILHOM AJITOPUTMHYECKOM A3BIKE HCIOJIB3YeTCH oue-
parop euxon (B Ilackame — omeparop exit). IlpaBmipHas BepcHs
NPONEeAYPhI BEITAASUT TaK:




Pekypcus

anr Hanoi (uem n, k, m) procedure Hanoi(n, k, m: integer);

Ha4 var p: integer;
ecmu n=0 To BuxOI BCe begin
uen p if n=0 then exit;
p:=6—k—m p:=6—k—m;
Hanoi (n-1, k, p) Hanoi (n-1, k, p):
BeiBOOD k, ' -> ', m, HC writeln(k, ' = ', m);
Hanoi (n-1, p, m) Hanoi (n-1, p, m)

KOH end;

o0kl nepesokuTh N JUCKOB, HYsKHO BhIIOMHUTHL 2V — 1 mepek.a-
aviBanuii. Ilna N = 64 aro uucio pasHo 18 446 744 073 709 551 615.
Ecnu 661 MoHaxu, paboras AeHb U HOYB, KAXKAYIO CEKYHAY IHepeMera-
JIX OUH AUCK, UM OBl moTpeboBasock 580 MUIIHMADAOB JIET.

IIpumepsi

IIpumep 1. CocraBuM mpoueaypy, KOTOpas NepeBOAUT HATYDPAJb-
HOe YHCJIO B ABOMYHYIO cHcTeMy. MbI yiKe 3aHUMAJHUCH BAPHUAHTOM
9TOH 3ajauM, rae TpeGOBAJIOCH BBIBECTH S-OHTHYIO 3alMCh YHMCIA U3
Auanaszona 0..255, coxpaHuB auaupyomue vHyau. Teneps ycioxHUM
3azavuy: JIMJUPYIOIINe HYJIU BBIBOJHUTL HE HY)XKHO, 8 HATYPAJLHOE YHC-
JIO MOKeT OBITE 1100BIM (B mpejenax p;onyc-mmoro AUAaNa30Ha OJ1d BhI-
OpaHHOrO TUIA JAHHBIX).

CrannapTHBI# aJropUTM IEpeBOAa YUCJIA B JABOMYHYIO CHCTEMY
MOKHO 3allHCaTh, HAIIPUMEP, TAK:

HI noxka n<>0
BeIBOO mod(n, 2)
n:=div(n, 2)

KL

ITpoGiema B TOM, YTO JBOWYHOE YHCJIO BBIBOAUTCA <«3aJ0M Ha-
nepésn», T. e. MepBeIM OyleT BhIBeAeH mociaesHuit paspazn. Kak «mepe-
BEPHYTh» YHUCJI0?

EcTe passble crnoco®bl pelneHus 3TOH 3ajjayd, KOTODBIE CBOAATCSH
K TOMY, 4TOOBI 3allOMHMHATH OCTATKM OT JieJleHusA (HAmpuMep, B CUM-
BOJIEHOM CTPOKE) M 3aTeM, KOTJa pe3yabTaT GyAeT MOJHOCTBIO IIOJY-
4YeH, BBIBECTH ero Ha SKpaH.

Oxnako MOKHO NPUMEHUTH KPACHUBBHIH IIOAXOX, HCIOJIBIYIOI(MH
pexypcuio. Mnies takoBa: 94TOGBI BHIBECTH ABOMYHYIO 3allMCh YHCJIA N,
HYJHO cHadajia BBIBECTH NBOHWYHYIO 3allMch yuciaa div(n, 2), a 3a-
TeM NOCJeAHI HUPppy — mod(n, 2). Ecau 4Hca0-IapaMeTp paBHO




AnropurMmusauusa v nporpaMmMuvpoBaHue

HYJIO, HY3XHO BBIATH u3 npoueAypsl. Takoit alropuTM odeHb IIPOCTO
IPOrpaMMUPYeTCH:

anr printBin (menm n) procedure printBin(n: integer);
Hau begin
ecnu n=0 TO BEXOI BCE if n=0 then exit;
printBin(div(n, 2)) printBin(n div 2);
BeEOID mod(n,2) write(n mod 2)
KOH end;

KoHeuHO, peInuTs 3Ty 3aa4y MOYKHO OBLIO ¥ C IIOMOIIBIO ITMKJA.
IToaToMy MOYKHO CAeJaTh BayKHBIA BBIBOMA: PeKYpPCUA 3aAMeHAC YUKJL.
IIpu aTom mporpaMma, KaK NpaBUJIO, CTAHOBUTCA Gojiee OHATHOM.

IIpumep 2. CocraBuM (YHKIUIO, KOTOpPasg BBIYHCIAET CYMMY
nudp uuena. BygeMm paccy:kAaTh Tak: cyMMmMa Iu@p yucia n paBHA
3HAUEHHIO mocjenHeil mudpsl mipoc cymma nudp yucna div(n, 10).
Cymma nudp OAHO3HAUHOrO YMCJIA paBHA CaAMOMY 3TOMY YHCIY, 3TO
ycJioBue okoHUaHuA pekypcuu. Iloryuaem cienyionyio QyHKIHIO:

anr men sumDig(menm n) function sumDig

Hau (n: integer) :
sHau:=mod (n, 10) integer;
ecan n>=10 To var sum: integer;

3Ha4y:=3Hau+sumDig (div begin
(n,10)) sum:=n mod 10;
BCe if n>=10 then
KOH sum:=sum+sumDig

(n div 10);
sumDig:= sum
end;

Ipumep 3. Anropurm EBKANAA, OAMH U3 JPeBHEHIINX M3BECTHBIX
aJrOPUTMOB, NpeJAHA3HAYEH AJISA NOMCKa Hambosjbmiero oOIIero Aesn-
resnsa (HO) nByx HaTypasJbHBIX ducesa. PopMynupyercs OH Tak.

Anroputm Eeknupa. 41066l HanTn HO/ZL aByx HATypanbHbIX Yucen,
HY>XHO Bbl4MTaTb N3 B0oNbLIEro 4Yncna MmeHsLuee Ao Tex nop, Noka
MEHbLLEe He CTaHeT pasHo Hyslo. Toraa BTopoe yucno u ects HOZ,
MCXOAHbIX Yucen.




Pekypcun

ITOT AJTOPUTM MOYKeT ObITh CHOPMYJUPOBAH B PEKYPCHBHOM
Buze. Bo-mepBhixX, B HEM AJIisA mepexoa K CIeAYIOMeMY IIary UCIOoJb-
syerca paseHcTBo HO/l(a, b) = HOJll(a — b, b) npu a > b. Kpome Toro,
3ajaHO yCJIOBHE OCTAHOBA: €CJIM OJHO M3 YHceJl paBHO HyJai0, To HOJI
coBHajaeT co BTOPBIM YHcaoM. I1oaToMy MOMKHO HamucaTh TAKYIO pe-
KYPCUBHYIO QYHKIIHIO:

anr pen NOD(uen a, b) function NOD(a,b: integer): integer;
Ha4 begin
ecnu a=0 mnam b=0 mo if (a = 0) or (b = 0) then begin
3Hau:=a+b NOD:= a + b;
BEIXOI exit;
BCEe end;
ecnm a>b To if a » b then
3Hau:=NOD (a-b, b) NOD:= NOD{a - b, b}
muHave =Haud:=NOD(a, b-a) else NOD:= NCOD(a, b — a)
BCE end;
KOH

3aMeTHM, YTO DU DABEHCTBE OJHOIO U3 YHCEJ HYJIO0 BTOPOe YuC-
JIO COBII&ZAEeT C CYMMOM ABYX YHCEJ, IIO3TOMY B Ka4eCTBE Pe3yJIbTaTa
¢byHKIIHY npuHUMaerca a + b.

Cymiecreyer u Goisee ObICTPBINM BapuaHT ajJropuTMa EBriamzaa (Mo-
AA(MDUIMPOBAHHBIA aAropuTM), B KOTOPOM DOJIbIlIee UHCJIO 3aMEHAeTCSH
Ha OCTaTOK OT JeJIeHUuA OOJIBIIIEero Yucjia Ha MeHbIIee.

Kak pabGoraer pexypcus

PaccmoTpum BeIuucnenue garxmopuana N!: Tak Ha3BIBAIOT IPOM3-
BeJleHMe BCeX HaTypaJdbHBIX uuces oT 1 g0 s3agaHHOro uyHcaa N:
N!=1-2-3"-..-N. ®akropuan MoxkeT OBITH TaKe BBEISH C IIO-
MOIIbI0 pPeKyppeHTHoH (opMyssl, KOTOpas CBA3BIBAET (arTOpUAaJ
JaHHOTO uueyaa ¢ GakTOPUAJIoM Impeabiayierol:

Ne 1, eciu N =1;
N-(N-1)!, eciuN = 2.

31eck nepBad 4acTh ONMCHIBAeT 6a30BBIN ciaydail (ycaoBHe OKOH-
YaHUA PEeKYypPCHM), a BTopas — Iepexoj K CleAyioleMy Imary. 3amnm-

1
B maremaTuke nmpHMHATO, 9To (arTopuan Hynsa pasen 1. ITosTomy paBen-

crBo 0! = 1 MOKHO TOKe HIPHUHATH 3a 6a30BBIA caydail.
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IIeM COOTBETCTBYIOINYI0 (QDYHKIMIO HA IIKOJIBHOM AJITOPATMHYECKOM
A3BIKe, 100aBHB B Ha4aJie ¥ B KOHILE ONEPaTOPHI BBIBOJA:

anr gen Fact (mem N) -> N=3

HaY -> N=2
BEIBOO '-> N=', N, HC => N=1
ecnu N<=1 To <- N=1

3Had:=1 <= N=2

MHade 3Had:=N*Fact (N-1) <- N=3
BCe
BHBOO '<- N=', N, HcC

KOH

CopaBa oT mporpaMMbl IOKasaH IPOTOKOJ €€ paboThl IPH BBIZOBE
Fact (3) (mna HArJISOHOCTH CAEJaHbl OTCTYIIBI, IIOKAa3bIBAIOIHe BJIO-
JKEeHHOCTh BBI30BOB). M3 mpoTOKOJA BHAHO, YTO BBI3OB Fact (2) mpo-
MCXOJAUT paHbIle, YeM 3aKaHUYMBAETCHA BBLI30OB Fact (3). 9TO 3HAYHT,
4TO KOMIOBIOTEPY HYIKHO rje-to (6e3 moMoIqy mporpaMMmucTa) 3arom-
HHUTH COCTOSHHE IIPOrpaMMEl (B TOM 4YucCJIe 3HaUYeHUs BCeX JIOKAJbHBIX
IepeMeHHEIX) B ajgpec, 0 KOTOPOMY HY KHO BEpPHYTHCA IIOCJE 3aBep-
HIeHHAs BbI3oBA Fact (2). Iliasa aToi HeJd MCHOJIb3YeTCHA CTEK.

Crek (aHrn. stack — kuna, ctonka) — ocoban obnacte namaTu,
B KOTOPOW XPaHATCS JIOKas/ibHbIE NEpPEeMEeHHbIe U agpeca Bo3BpaTa
13 npouenyp u GyHKUWIA.

OIuH W3 PerucTPoB IIPOIleccopa HA3LIBAETCA yKa3aTeJeM CTeKa
(amra. stack pointer, SP) — B HéM 3amucaH ajpec IOCIefHel 3aHATON
AYelKU cTexa. IIpM BBEIBOBEe HPOIEAYPHI B CTEK HNOMeIaloTCA 3Hade-
HHUS BCeX eé IlapaMeTpOB, aApec BO3BpaTa U BBIJEJNAETCA MECTO IIOJ
JOKAJIbHBIE [IePEeMeHHEbIE,

Ha pucyske 8.4, @ noxkasaHO HaUaJIbHOE COCTOSTHHE CTEKa, CePhIM
IBETOM BBIJEJIEHBLI 3aHAThIe sueiku. Horza GyHKnuA Fact BBISBIBA-
eTcA M3 OCHOBHOI IPOrpaMMEL ¢ TapaMeTpoM 3, B CTeK 3aIMChIBaeTCH
3HaYeHHe IIapaMerpa, 3aTeM — aJpec Bo3BpaTa A, U BBIJEIsIeTCA MeC-
TO AJA JOKaJbHOH IIepeMeHHOH 3Hau, B KOTOPYI OyAeT 3ammcaH pe-
syabsTar! (puc. 8.4, 6). Ilpu BTOPOM U TpeTheM BJIOKEHHBIX BBI3OBaX B

Pesynbrar QyHKIHH, KAK IPABHUJIO, NepefaéTcs B BHI3BIBAIOIIYIO IPOrpaM-
MY Uepe3 PerucTpsl, HO BO BpeMs paboThl (DYHKIUH XPaHUTCA B CTEKE.




Pekypcusa

cTeK HoOaBIAKTCSA aHAJOTHMYHBIE OJOKHM HaHHEIX (puc. 8.4, 6 u 2). 3a-
MeThTe, YTO B HalleM Cry4ae aapec Bo3epaTa Ay (TOYKE BHYTPM (GyHKUMKM Fact nocne

PEKYPCHMBHOIO BLIZOBA) B NOCNeqHWX ABYX DNnokax OyaeT ofMH M TOT XKe.

SP

a {
B 1 T [ [ T T T [ T 1

SP

6

‘
Fact )N 3 | A [omax[ [ | [ [ [ [ ]

SP
6
Fact (2)| | 3 | A [smau| 2 | A;|sHau ‘ [ [ |
SP
2
Fact (1)| | 3 | A |emau| 2 | Agfsmau| 1 | A, |smay] |

Puc. 8.4

Korza BrImOMHSIETCSA BO3BPAT U3 NPONEAYPHI, COCTOAHHAE CTEKa W3-
MeHfAeTcA B 00paTHYIO CTOPOHY: 2 — 8 — 0 — @.

Yro xe caeayer u3 9ToM cxembl? Bo-IIEpBBIX, C KaMJALIM HOBBIM
BBI30BOM pacXOJAyeTcs AOIOJHHUTEJbHAsS CTEKOBafdA IaMATh. Ecau BJIO-
JKEHHBIX BBIBOBOB OyJeT OoueHb MHOIrO (MM eCau HpPOoIesypa cos3gaér
MHOTO JIOKAJbHBIX II€PEMEHHBIX), 3Ta NaMATh 3aKOHYUTCA, M IIPO-
rpaMMa 3aBepIIUTCA aBapUHHO.

Bo-BTOpBIX, HPH KAaXKAOM BBLI30BE IIPOLEAYDPHI HEKOTOPOEe BpeMdA
3aTpayuBaeTCd HAa BLINOJHEHHEe CJyKeDHBIX omepaunuii (3aHeceHue
JaHHBIX B CTE€K M T. II.), IOBTOMY, KAK IPAaBHJIO, PEKYPCHUBHEIE IPO-
rpaMMBl BBITIOJTHAIOTCHA HECKOJIBKO J0JIbIIIE, YeM aHAJNOIWYHEIe Hepe-
KYPCHBHEIE.

Becerga nim MoXHO HamucaTh HEPEKYPCHBHYIO nporpammy? OkKassi-
Baercd, Bcerga. [Joxasano, uTo J000H PEKYPCUBHBIM AJTOPUTM MO-
sKeT ObITH 3anucaH 0e3 UCHOJb30BAHUA PEeKYPCHH. XOTH:

® YacTO IPHM 3TOM IIporpaMma yCJIOKHAEeTCA U CTAHOBUTCA MeHee
IOHATHOM;

¢ HEepeKypCHBHad BepCcHA Hepeakxo Tpeﬁye'r AOIMOJTHHUTEJIBHOI'O
pacxona naM#AaTH.

O
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AnropurMmusauus U nporpaMmmMmmupoBaHue

Hanpumep, ans BeIYMCIeHUA (PaxTOopHala MOYKHO HCIIOIL30BATh
OOBIYHBIA UKL

3Hay:=1

HUI gnss 1 or 1 mo N
3HaY:=3Hau*1i

KII

B ganHOM ciydae TakKold MTepPAIMOHHBIN (T. €. HOBTOPAIOIIUICAH,
NUKJIHYECKHIi) aJrOpMTM 3HAUYUTENLHO JyUIllle, YeM PeKYPCHBHBIN: OH
He pacxXoAyeT CTEKOBYI0 NaMATh M BEINOJHAETCHA ObicTpee. IloaTomy
3/1eCh HET HUKAK0 He0OXOAMMOCTH MCIOJIb30BATHL PEKYPCHIO.

HUrak, pekypcussi — 3TO MOU[HBIH UHCTPYMEHT, 3aMeHSAIOMIUI ITUK-
JBI B 3aZadyaX, KOTOPBIE MOJKHO CBECTH K 0oJiee IIPOCTHEIM 3ajadaM
TOTO 3Ke THNA. B CI0KHBIX caydasX MCIOJB30BaHHE PEeKYDPCHU II03BO-
JsIeT 3HAYUTENbHO YIIPOCTUTH IIPOrPAMMY, COKPATHUTh €€ TeKCT U cle-
aaTh 6oJiee MOHATHOM.

BMmecTe ¢ TeM, ecJM CYIIECTBYeT IPOCTOe pelleHue 3axadyu Oes uc-
MONB30BAHUA PEKYPCHUH, JIydIlle IPUMEHUTh ©MeHHO ero. Hy»kHO cra-
paTbcsa 00XOAUTHCA 63 PeKYPCHH, €CJIH BJIOKEHHOCTb BHIBOBOB IIOJIY-
yaeTcad OYEHb OOJBIIOH MJIM IOAIPOrpaMMa MCIOJL3YyeT MHOTO
JOKAJNIbHEIX JAHHEBIX.

Bonpocel u 3apaHua

1. Yro Taxoe pexkypcusi? IIpuBeguTe NpuMephl.

2. TTouemy s060e peKypCHUBHOE ONpejesieHHe COCTOUT U3 ABYX dacTei?

3. Yro Takoe peKypcHBHaA npoueaypa (GyHrmusa)?

4. PaccrakuTe 0 3ajgade «XaHoiickme Oamum». IlomertTaiiTecr nmpuaymars
AJITOPUTM €€ PelleHns, He MCIOJb3YIONHHi PeKyPCHIO.

5. Ilpoueaypa A BriseiBaeT upoueaypy B, a nmpoumeaypa 5 — mponeaypy A
u camy ceba. Kakyo u3 aTUX Opoleayp MOKHO HA3BATH PEKYDPCHBHOM?

6. B xakoM ciyuae peKypCHsA HHKOIrZa He ocTaHOBHTcA? Jlokakure, 4TO
B PacCMOTDEHHBIX B nmaparpade 3ajadax 3Toro He CIYYUTCH.

7. Yro Takoe crex? Kak oH HCIOJb3yeTcA NPH BEINOJTHEHHH IIPOIPaMM?

8. [TouemMy NIPH HUCNONBL3OBAHMHM PEKYPCHH MOYKET CJIYUYHTHCH NepelojHeHue
crexa?

9. HazoBuTe AOCTOMHCTBA M HeJAOCTATKM pexypcuu. KHorza eé ciemgyer mc-
m0JIb30BaTh, & KOrjga — HeT?




Maccussi

IloaroroBsTe coobienune

a) «PpaxTaasi»

6) «Uncaa PudboHauIn»

B) «Pekypcusa BOKpPYT Hac»

r) «Perypcus B IporpaMMHApPOBaHWH: 38 ¥ IPOTHB»
1) «Perypcus B IpoM3BeIeHAAX MCKYCCTBA»

3apaum

1. ITpuaymaiiTe CBOI0 PEKYPCHUBHYIO (DUI'YPY M OIHIINTE €€.

#2. Ucnonbaya rpadudecKkre BO3MOKHOCTH A3BIKA IIPOTPAMMHMPOBAHHA, KO-
TOPBIN BBl M3yYaeTe, IMOCTPOIiTe HA 9KpaHe TPeyrodbHUK CepnHHCKOTO H
Apyrue (paKTaibl.

3. HamumnuTe peKypCcHBHYIO TIPOLEAYPY AJSA IepeBoja 4YHcja B JBOUYHYIO
cucTreMy, KOTOpas IpaBHJIBHO paborana 6b1 ana Hyaa (BeiBoguia 6wr 0).

%4, Ilano HarypansHOoe ynciao N. TpeGyeTca mOXy4YHMTH M BHIBECTH HA 9KPAaH
BCe BO3MOMKHBIE pa3iuiHble coco0bl MpeAcTaBIeH!s 9TOro Yucjia B Buje
CYMMEBI HATYpPaJbHBEIX ymuces (T. €. 1 + 2 m 2 + 1 — 3TO OAMH M TOT ’Ke
criocod pasyioxxeHuA uyncaa 3). PemnTe 3aJady ¢ DOMOINLI PEKYPCHUBHOM
IpOLeAyPEL.

5. HanmumuTe peKypcHBHYIO NpOUneAypy AJNA IepeBOAa YHCIA M3 JABOMYHOI
CHCTEMBI CYHCJIEHUA B AECATHYHYIO.

6. Hanumure peKypcUBHYI0O W HEPEKYPCHUBHYIO (GZYHKIHMH, BBIYHCIAIONIHAE
HOJl aByx HaTypaJbHBIX YHCEJ C IIOMOIILI MOAHUMUIIMPOBAHHOIO AJTrO-
purma EBknnzna. Kakoit BapuanT Bel npegnoutére?

§ 62
Maccusbli
Yro Takoe maccun?

OcHOBHOe IIpefHABHAYEHNE COBPEMEHHBLIX KOMIILIOTEPOB — o6pa-
6oTka GONBIIOTO KoJaWYecTBa AaHHBIX. IIpM aTOM HAJMO Kak-TO obpa-
maThbecd K KarKJ0oH M3 ThIcAY (MM Ja’ke MUJIJIMOHOB) fYeeK C AaHHEBI-
mu. OUeHB CIOMKHO AATh KaKJ0W sAYeiKe cOOGCTBEHHOE MMA W IPH
9TOM He 3amyTaTbcs. VI3 3TOM CHUTYAIlMM BBIXOAAT TaAK: JAlOT UMA He
AYerKe, a IPYIIe A4eeK, B KOTOPO# Kajasa sueiilka mmeeT cobOCTBeH-
HbIit HOMep. Takas o6acTs MaMATH HASLIBAETCH MACCHUBOM.

Maccue — 370 rpynna nepemMeHHbIX OAHOrO TUNA, PACMONOXKEHHbIX
B NaMATV PAOOM (B COCEAHUX a4yeikax) n nMmelowux obliee nms.
Kaxpas s4eika B MaccuBe UMeeT YHUKaNbHbI HoMep.

&b




AnropurMusaums M nporpaMmmMmmpoBaHmne

IOns paboThl ¢ MACCUBAMHM HYKHO B IIEPBYIO O4Yepe/b HAYYUTHCH:

¢ BBIAENATH IaMATH HYXKHOI'0 pasMepa II0J MacCHB;

* B3aNUCBIBATH JaHHBIE B AUEHKY MaccHBa;

* YHUTaATh JaHHBIE U3 AYEMKH MacCcHUBa.

Yrob6sl HCIOJL30BATE MACCHB, HAA0 ero o0BABUTH: ONpPeNeUTh
THII MaccuBa (THII BXOASAINAX B HEro 3JeMEHTOB), BBIJEJIUTH MECTO B
NaMATA W IIPUCBOUTE WMA. MMeHa MacCHBOB CTPOATCH IO TeM jKe
InpaBHJaM, 9TO ¥ HMeHa IIepeMeHHBIX.

B IIKOJIBFHOM aJITOPDHTMHYECKOM $A3bIKE MACCHBbI Ha3bIBAIOTCH
rabaumamvu. Ilpu ux o6bABIEHUM K HA3BAHUIO TUNA AAHHBIX Robas-
JIsIeTCs CJIOBO Tab:

unenrab A[l1:5]
BemTab V[0:5]
norrab L[-5:5]
cuMTat S[65:90]

B kBagpaTHBIX CKOOKAax yepes JBOETOYHE 3AIIUCHIBAIOTCH I'PDAHMIIBI
HMHIEKCOB — HOMEPOB sA4eeK MaccuBa. B mpuBeJéHHOM IpuMepe Mac-
CHB A — 3TO MAacCHB IeJIbIX 3HAYEeHUM, A4eiiku mMeroT Homepa or 1
10 5. MaccHuB BelleCTBEHHBLIX 3HadYeHHN V comep:kuT 6 2JIeMeHTOB C
HOMepaMu oT Hyaal mo 5. B mormueckom maccuBe L AdeifiKu HyMepy-
jorcd oT —5 go 5, a B cuMBoJasHOM MaccuBe S — or 65 mo 90.
B IIKOJBLHOM AaJIrOPUTMHUYECKOM S3bIKe OOBABIATE MACCHBHI (Kak
M IIepeMeHHEIe) MOKHO B JIIOOOM MecTe IIpOrpaMmbl.

B saspike Ilackans mMaccuBbl O00BABIAIOTCA B Osloke 00BABIEHUA
IepeMeHHBIX (BhIIIe KJIIYEBOTO CJI0Ba begin) M HAUMHAIOTCA KJHOUE-
BBIM CJIOBOM array (B mepeBoze ¢ aHrja. — Maccus). O0baBiIeHHA,
aHAJIOTHYHbIE NPUBEAEHHBIM HA MIKOJIHHOM AJITOPHTMHUYECKOM fA3BIKE,
BBITVIAJAT TaK:

var A: array[l..5] of integer;
V: array[0..5] of real;
L: array[-5..5] of boolean;
S: array([65..90] of char;

MuHUMANBHBIA ¥ MaKCUMAJbHBIA WHAEKCHI Pa3esdloTcda ABYM
TOYKaMH.

Iuas Toro yrobbl obpamumbca K aJjeMeHmy maccuéa, HyKHO 3a-
nHcaTes MMA MAaACCHBA M B KBAJPaATHBRIX cxoﬁuax — HHJEeKC HYXHOTO

Hymepanusa ¢ HyJA 4YacTO MCOOJBL3YyeTCHA B A3BIKAX NPOrpaMMHUPOBaHMI,
HanpuMep B fdbike CH ¥ POJCTBEHHEIX €My fA3BIKAX.




Maccugsi

asiemeHTa, HanpuMmep A[3]. UHgexcoMm moskeT OBITH HE TOJBKO YHCIIO,
HO 3HAYEeHHE [eJIod NepeMeHHOI WM apu(pMeTHUYEeCKOI0 BEIDAYKeHU:A
eJIOro THIIA.

B crepyloieM npuMepe MACCHB 3aIIOJIHAETCA KBaJpPaTaMy IMEePBBIX
HATYPAJIbHBLIX YMCEJI:

anr Maccus program Jqg;
Ha4 const N=10;
uen i, N=10 var A: array([l..N] of integer;
penTab A[l:N] i: integer;
HU anst 1 or 1 mo N begin
Ali):=i*1i for i:=1 to N do
KIL Afi]s=i*i;
KOH end.

B IIKOJBHOM AJrOPUTMHUYECKOM fA3BIKE MOXXHO HNPU O00BABIEHUH
MacCHBa YKAa3bIBATh BBEIYUCJAEMEBIE I'DAHUILI MHAEKCOB, 3aBUCSAIINE
OT IepeMeHHBIX. B nanHOM cinyuae maccus A cocrout uz 10 siemen-
TOB, IOTOMY 9TO K MOMEHTY ero o6'bsABJIIEHUA B IepeMeHHOU N ObLIO
yucao 10.

B ITackane npu o0bABI€HUM IpaHML, MHAEKCOB MACCHBOB MOXKHO
HMCIIOJIb30BaTh KOHCTAHTHI — IIOCTOSHHBIE BEJIHUYMHBI, HMEIOIHe UMH.
B npuBenéHHOM npuMepe ¢ IOMOINBIO KJIKUYEBOT0 CJ0BA const 00bAB-
JeHa koHcTaHTa N, paBHas 10. KoncraHThl OOBIYHO BBOJATCH BBIIIE
610Ka 00BABIeHUA HepeMeHHBIX. Vcnoss30BaHHE KOHCTAHT OUEHB
yZA06HO, MOTOMY 4YTO IIPH M3MEHEHHM PA3Mepa MAacCCUBA B IporpaMmMe
HY>XHO IOMEHATH TOJIBKO OJHO YMCJI0 — 3HAYeHUe 3TOH KOHCTAHTEI.

Iamnee Bo Bcex mpumepax MblI OyjeM CUYUHTAThL, YTO B IIPOTpaMMe
00'bABJIEH LEJOYUCIEHHBIM MaccuB A ¢ mHAeKcaMu oT 1 go N, a Tak-
JKe IeJIoYMCJIeHHasa nepeMeHHas i, koropas OyzaeT o603HaYaTh UHAEKC
aneMeHTa MaccuBa. YToOBI BBECTHM TAKOM MACCHB HJM BLIBECTU €r'o Ha
9KpaH, HYXHO HCIOJb30BaTh IIUKJI, T. €. BBOJA M BBHIBOJ MacCCHBa BbI-
IIOJIHSIETCS MI02JIeMEeHTHO:

HO anss 1 or 1 mo N for i:=1 to N do begin
BEIBOO 'A[',i,']=" write('A[',i,']=");
BBOono A[i] read(A[i])

K11, end;

HI gna i or 1 mo N for i:=1 to N do
BHBOO A[i], ' ! write(A[i],' '"):

11
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B srom npumepe nepej BBOAOM O4YepeJHOroO 3JieMeHTa MaccHBa Ha
S9KpaH BBIBOAUTCA NOACKaska. Hampumep, mpu BBOJAe 3-T0 3JIeMeHTa
Oyzaer BeiBeseHO: A[3]=. Ilociie BRIBOZA KasKIOro dJIeMeHTa CTABHUTCH
npobes, HHAYe BCe BHAYEHUHA COJIBIOTCH B OJHY CTPOKY.

B yueGHEIX IpuMepax MACCHUBBL YaCTO SANOJHAIOT CAydailHBIMHU
YHCJIAMMU:

HU gnst i or 1 mo N for i:=1 to N do begin
A[i]:=irand(20,100) A[i]:=20+random(81) ;
puBOm A[i], ' ! write (A[i], ' ')

KIg end;

IlepeGop a1eMeHTOB

IlepeGop 571€MEHTOB COCTOUT B TOM, YTO MBI B IIUKJIe IIPOCMATPH-
BaeM BCe 3JIeMEHThl MacCHUBa M, €CJIM HYKHO, BBIIOJHSEM C KarKIbIM
M3 HHMX HEKOTOpylo onepanuio. Ius sToro ymobHee BCero MCHOJIL30-
BaTh IUKJI C IIEPeMEeHHOH, KOTopas M3MeHsAeTCA 0T MUHUMAJLHOIO 0
MAaKCHMAaJbHOrO WHJeKca. /A MaccuBa, 2JIEeMEHTBHI KOTOPOTO HMMEIOT
nHAeKch oT 1 1o N, IUKJ BBITNIATAT TaK:

HO anss i or 1 mo N for i:=1 to N do begin

KIJ, end;

31ecs BMECTO MHOTOTOYMA MOYKHO H00aBJIATH OllepaTopkl, pabora-
ouue ¢ ajgeMeaTom Ali].

Bo MHOrMX 3ajauax HYXHO HAWTH B MacCHBE BCe dJIEMEHTHI, YI0B-
JIeTBOPAKINKE 3aJaHHOMY YCJOBHIO, U Kak-To ux obpaborars. Ilpoc-
TeiInas U3 TAKUX 3ajad — IOACYET HYKHBIX 9J1eMeHTOB. [lns pemre-
HUA 9TOM 3aJauyd HYIKHO BBECTH II€PEMEHHYIO-CUETUYMK, HavallbHOE
3HA4YeHue KOTopoi paBHO HyJw0. [lanee B mukie (ot 1 go N) npocmart-
puBaeM BCe dJIeMeHThl MaccuBa. Ecau s o4epeJHOr'o dJIeMeHTa BbI-
NOJIHAETCHA 3aJaHHOe yCJIoBUe, TO yBeaumduBaeM cuértduk Ha 1. Ha
IICEBIOKOJE 9TOT AJITOPUTM BBITVIAAUT TaK:

cuérumk: =0
HI gnss 1 or 1 mo N
ecnM ycJioBUe BHINOJHAeTcda nna A[i] wo
CUETYUMK : =CUETUMK+1
BCEe
KIg

IIpeanonoxumM, 4TO B MaccuBe A 3alHUCaHBI JaHHBIE O POCTE UTPO-
KoB OackerbosbHOU KOMaHAbB! (B caHTUMeTpax). Halinem xosmuecTBO




Maccugbi

HUTPOKOB, pocT KOTOpPHIX Gossine 180 cm, HO menbmre 190 cm. B caexny-
jomeil mporpaMMe MCIIOJb3yeTcsA NepeMeHHAasA-CUETINnK count:

uen count=0 count:=0;
HI gnsg i or 1 mo N for i:=1 to N do
ecnn 180<A[i] if (180<A[i])
M A[1]<190 wo and (A[i]<190)
count:=count+l then count:=count+l;
BCE
KL

Ternepb YCJIOKHMM 3ajady: TpedyeTcsas HAWTH CPeIHMI POCT ITUX
Urpoxos. JIJisg 3TOTO B OTAEJBHOM IepeMeHHO# OyaeM CKJaabiBaTh BCe
HY’KHBIe 3HAUEHUs, a IIOCJIe 3aBePIIeHNs MUKJIAa Pasje/iuM 3Ty CYMMY
HA KOJIMYeCTBO HaHJeHHBIX aJeMeHTOB. HauvalbHOoe 3HaueHUe mnepe-
MEHHOI Sum, B KOTOpOil HaKalJIMBaeTCsa CyMMa, TOXKe JOJMKHO ObITh
PaBHO HYJIIO.

nen count=0, sum=0 count:=0; sum:=0;
HU gna i or 1 mo N for i:=1 to N do
ecan 180<A[i] if (180<a[i])
M A[1]<190 wTo and (A[1]<190)
count :=count+1l then begin
sum:=sum+A[i] count:=count+1;
BCE sum:=sum+A[i]
KIL end;
BEIBOL sum/count write (sum/count) ;
Bonpocbl u 3agaHusa @

1. Yro Taxoe maccuB? 3a4eM HY>KHBI MaCCHUBBI?

2. 3ayeM HYKHO OG'BABIATH MACCHBBI?

3. Kak 00BABIAIOTCH MACCHBBI B IIKOJBHOM AJrOPUTMHUYECKOM A3BIKE
u B ITackane?

4. Kak BBl Aymaere, IIOYeMY SJIeMEHTH MAacCHBA PACIOJIOMKEHBI B NaMATH
pagoM?

5. Kax ofpamarTcs K dIeMeHTy maccusa?

6. MoryT Jiu HHEAEKCHI 2JIeMeHTOB MaccuBa HauuHaTheda ¢ 07 C —57

7. ITouemy pazMep MacCHBa JIyullle BBOAUTH KaK KOHCTAHTY, a He KaK 4Yuciao?

8. Kax BBecTH MacCHB M BLIBECTH ero Ha 9KpaH?

9. Kax 3amo/HATH MACCHB CJIYYAMHBIME YMCIaMH B Auanasoxe or 100 xo 2007

IloaroToBbTe coobmenue A

a) «MaccuBEI B f3sIKe CH»
6) «Cnuckm u cioBapu B A3sike Python»
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O 3emawm

1. BanonHUTE MaccUB dJeMeHTAMH apu(MeTHyecKoil mporpeccuu. Eé mep-
BBIH BJIEMEHT U PasHOCTh HY’XHO BBECTH C KJIABHATYDEL.

2. BanosHUTE MaccuB creneHamu uyucaa 2 (or 2! mgo 2V).

3. BamonHMTE MaccHB HepBRIMU yucjamu DuGoHauUH.

*4, 3anoTHUTEe MaccHB W3 N B3JIeMEHTOB CAYYAWHBIMH HEJbIMH YHCJIAMH B
nuanasone 1..N Tak, 4To6bl B MacCHB 00A3aTeIbHO BOIIIM BCe YMCJIA OT
1 1o N (moctpoiiTe ciay4ailHyI0 IepecTaHOBKY).

*5. IlocTpoiiTe ciyuaitHyo nepecraHoBky uymcen ot 1 g0 N Tak, 4To0BI mep-
BOe 4HcJ0 06s3aTebHO OblI0 paBHO 5 (N = 5).

6. BamonHEUTE MacCHB caydYalHBIMM 4YHMcaaMu B amanasone 20..100 u moa-
cuuTaTe OTAENBHO YUCIO DJIEMEHTOB ¢ YETHBIMU M HEUETHBIMH 3HAUEHH-
AMH,

7. 3amoIHATE MAacCCHB CAyYaHBIMEH uyuciaamMu B auanasome 1000..2000 u
HOACYUTANMTE YHCJIO DJIEMEHTOB, ¥ KOTODHIX BTOpas ¢ KOHUA mudpa —
qérHAaA.

8. BanosENTE MaccHB cAyYalHBIMHM uuciaaMu B auanasone 0..100 m nmoacuu-
TaliTe OTAENBLHO CpeJHee 3HAUEHHE BCEX BJIEMEHTOB, MeHbmmX 50, u
cpefHee 3HAYEHHE BCEX 3JIEMEHTOB, KOTOphIe Gosbmie uiau pasHbl 50.

§ 63
AnroputmMmbl 06paboTkn maccuBoB
Ilomuck B maccuse

Tpebyerca HaliTH B MacCHBe 3JI€MEHT, 3HAYEHHE KOTOPOrO PaBHO
3HaYeHNI0 nepemeHHOH X, MIM COOBHIIMTH, YTO TAKOI'O 3JIEMEHTA B
MaccHuBe HeT. AJITODUTM DpeHIeHUS CBOAMTCH K IIPOCMOTPY BCeX aJie-
MEeHTOB MacCHBa C IIepBOro Ao HnocieaHero. Kak Tonsko OyzeT HalifieH
9JIeMeHT, PaBHBIM X, HYXHO BBIATH W3 IUKJA W BRIBECTH Pe3yJIbTAaT,
HanpamuBaeTcs TaKO#H aaropuTM:

i:=1
HI noka A[i]<>X
ir=i+1
KIJ
BuBOO 'A[', i, 'l=', X

On xopomo pa6Goraer, ecim HYKHBIH 2JIEMEHT B MacCHBE €CThb,
O/IHAKO NPHUBEIET K oIIUOKe, eC/IM TAKOro 3JIeMEHTAa HEeT, — IIOJIYYHUT-
csA 3allUKJMBaHHe M BBIXOJ 3a rpaHuIbl maccuBa. IloaTomy B yciosue
HYXHO A00aBUTH emié ojHO orpaHudeHue: i<=N. Eciau mocie okoHua-




Anroputmbl 06paboTkm maccueoB

HHUS IIUKJIA 3TO YCJIOBHE HapyIIeHO, 3Ha4YHuT, IOHCK ObL1 Heymaud-
HBIM — 3JIeMeHTa HeT:

i:=1 i:=1;

HO noxa i<=N u A[i]<>X while (i<=N) and (A[i]<>X) do
i:=i+1 i:=1i+1;

K1 if i<=N then

ecnmu i<=N To write VAL Tgud )=y °X)

puson 'A[',i,']=',X else write('He nammm!');
mHade Boeon 'He Haumm!'
BCe

OTMeTHM OAHY TOHKOCTh. B CJIOMHOM yciaoBUH i<=N m A[1]<>X
NepBOil JOJYKHO NPOBEPATHCA MMEHHO OTHOIIeHWe i<=N. Eciau nepsas
YacTh yCIOBMUA, 00PA30BAHHOTO ¢ MOMOINbIO omepamuu «H», JoxHO,
TO BTOpas 4YacTh, KAK IpPaBuUyo!, He BBIYHCIAETCA — YiKe MOHATHO,
4TO BCE YCJIOBHE JIOKHO. [leno B TOM, UTO ecam i>N, mpoBepKa ycJo-
BUA A[1]<>X IPUBOAUT K 6bix0dYy 34 2PAHUYbL MACCUBA, W MPOrpam-
Ma MOKET 3aBePIIUThCH aBapHilHO.

Bo3MosKeH ellé OAWH TOXO0J K PelIeHUIO 3TOH 3ajadu: MCIOJIb3yd
IUKJ ¢ IIepeMeHHOI, nepebuparTh Bce 3JIeMeHThl MacCHUBa M JOCPOYHO
3aBepIIUTh NUKJI, eCcJH HaljeHo TpedyeMoe 3HaUeHHE.

nX:=0 nX:=0;
HIO gns 1 or 1 mo N for i:=1 to N do
ecnu A[i]=X wo if A[i]=X then begin
nX:=1 nX:=1;
BHIXOXO break
BCe end;
K11, if nX>0 then
ecnu nx>0 wTo write('A[', nX, ']=', X)
euEOn 'A[', nX, ']=',X else write('He mammm!');
mHawe BuBOon 'He Hammm!'
BCeE

3rech AJA BBIXOJA M3 IMUKJA HCIOJIb3yercs onepatop eexon (B ITac-
Kalle — break), HOMep HAWAEHHOTO JeMEHTA COXpaHAeTCA B IIepeMeH-
voit nX. Eciau eé 3HaueHHWE OCTAJIOCH PABHBEIM HYJIO (He M3MEHHJIOCH B
XOjle BBIMTOJIHEHUS IIMKJIA), TO B MAacCUBe HET sjeMeHTa, paBHOro X.

1
OTO 3aBUCHT OT TPAHCJAATOPA H €ro HACTPOEK. B mronsHOM ajropurMuyec-

KOM A3BIKE€ M BO MHOI'MX ADYIMX COBPEMEHHBIX A3LIKax (Hampumep, B C,
C++, Python, Javascript, PHP) Takoe moBegeHHe rapaHTHPOBAHO CTaH-
maprom, a B ITackane — Her.
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ANropurMu3aums U nporpaMmMmmpoBaHne

MakcHMAaJBHBINH 3JIEMEHT

Haiiném B mMaccuBe MakCUMaJbHBLINA saemeHT. g ero xpaHeHUs
BBIJIEJIMM II€JIOUUCJIEHHYIO IlepeMeHHyio M. Byaem B nmukie mpocMar-
pUBaTh BCe 3JIEMEeHThl MacCHBa OAMH 3a ApyruM. Eciu ouepennoi aje-
MeHT MaccHuBa 0oJibIlle, YeM MAKCHMAJBHBIA H3 NPeAbIAYIIAX (HAXO-
aAmuiica B nepeMeHHON M), 3allOMHAM HOBOE 3HAYeHHE MAKCHUMAJb-
HOTO 2JieMeHTa B M.

Ocraercst pelIuThb, KAKOBO JOJKHO OGBITH HaualbHOe 3Ha4YeHUe M.
Bo-niepBBIX, MOKHO BammcaTh TyJa 3HaAUYeHHUE, 3aBeJOMO MeHbIIee,
yeM JI000H U3 yIeMeHTOB MaccuBa. Hampumep, eCiii B MacCUBe 3allu-
caHbl HaTypajbHBLIe YHCJIa, MOXKHO 3anucaTs B M Hoab. Ecau cozep-
KUMOe MacCcHBa HEH3BEeCTHO, MOXKHO cpasy 3amucaTh B M 3HauYeHHe
A[1], a nuka nepebopa HAYATHL CO BTOPOIO 3JE€MEHTA:

M:=A[1] M:=A[l];
HO gns i or 2 mo N for i:=2 to N do
ecnu A[i]>M mo if A[i]>M then
M:=A[1] M:=A[i];
BCe write (M) ;
KIT
BelBOO M

Teneps NPeANONIOKUM, YTO HYKHO HANTH HE TOJLKO 3HAYEHHE, HO
1 HOMeD MaKCHMaJIbHOTO aJieMeHTa. Kasanochk Obl, HY?KHO BBECTH elé
OJlHYy mepeMeHHYI0O nMax A XpaHeHHsA HOMepa, CHAYaJa 3alucaTh B
Heé 1 (cuMTaeM NepBBHIH 3JIeMEHT MAKCHMAJILHBEIM) U 3aTeM, Korja
HaW/EéM HOBBII MaKCHMAJBLHBINA 3JI€MEeHT, 3alIOMUHATHL €r0 HOMED B Iie-
pemenHoi nMax:

M:=A[l1l]; nMax:=1 M:=A[l1l]; nMax:=1;
HI oass 1 or 2 mo N for i:=2 to N do
ecin A[i]>M wo if A[i]>M then begin
M:=A[1i] M:=A[i];:
nMax:=1i nMax:=1i;
BCEe end;
K11, write('A[', nMax, ']J=' ,M);
BeiBOO 'A[', nMax, 'l=', M

OpHako 2TO He caMblil Jydmuii BapuanT. [lesio B TOM, 4TO IIO0 HO-
Mepy 3JIeMEHTa MOYKHO BCerja OnpeleauTh ero sHauyenue. [loaTomy
JIOCTATOYHO XPaHUTH TOJBKO HOMEP MaKCHMAaJbHOr'o 3jgeMeHTa. Ecam
3TOT HOMep paBeH nMax, TO 3HaYeHMEe MAKCHUMAaJILHOIO 3JeMeHTa paB-
HO A[nMax]:
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nMax:=1 nMax:=1;
HI gnsg 1 or 2 mo N for i:=2 to N do

ecnu A[i]>A[nMax] To if A[i]>A[nMax] then

nMax:=1i nMax:=i;

BCe write('A[', nMax, ']=',
KII, A[nMax]);
Beleon 'A[', nMax, ']=',

A[nMax]

PeBepc maccusa

PeBepc MaccHBa — 9TO II€PECTAHOBKA €ro 3JeMeHTOB B 00paTHoOM
MOpS/iKe: NMEepBLIH 3JeMEeHT CTAHOBHUTCS IOCHENHUM, & HOCHeJHHH —
nepBeiM (puc. 8.5).

1 it Rl it b~ S N-1 N
| % [ & [ [T"5 | 4 | 28 |
1 2 " N-1 N
[ 23 [ 40 [ 34 | LB 12 [ 7 ]
Puc. 8.5
W3 pucyHka 8.5 cimemyer, uro l-ii syleMeHT MeHAETCA MeCTaMH C
N-m, BrOopoii — ¢ (N — 1)-m u 7. n. CymMmMa HMHIEKCOB 3JIEMEHTOB,

yuacTByOIIUX B oOMeHe, Ajis Bcex map paBHa N + 1, moaromy aie-
MEHT ¢ HOMEPOM i AoJIKeH MeHATbca mecramu ¢ (N + 1 — i)-M anemen-
ToMm. KaskeTcs, 4TO MOKHO HAIMCATH TAKOM IIUKJI:

HU ansg i or 1 mo N
noMeHATE MecTamMu A[i] m A[N+1-i]
KL

Opuako aTo HeBepHo. IlocMoTpUM, UTO MOJYYHTCA IJId MaccuBa
U3 YeThIpEX ajeMeHTOB (puc. 8.6).

2 3 4

[T ] 18 | 40 | 287

Apya=Aeg e T 42 e

Az1—~Ae] [ 23 [ 40 [ 12 [ 7 |

A8l--Af2] [ 28 [ 12 [ 40 | 7 |

A4—-ap) [ 7 [ 12 | 40 | 23 |
Puc. 8.6
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ANropuTMM3auuns U nporpaMmmMmmupoBaHmne

Kak BuznTe, MaccuB BepHyJICA B HCXOAHOE COCTOAHUE: PeBepC BhI-
nmonHeH jaBaxAbl. IlosToMy HYMXHO OCTAHOBUTH IHMKJ HA CepeluHe
MaccHBa:

HO g 1 or 1 mo div (N, 2)
IIOMEeHATL MecTaMu A[i] m A[N+1-1i]
KII,

HJIH obmeHa HCIIOJB3YeTCHA BCIIOMOTaTe/JIbHAA HeJasd NnepeMeHHasa C:

H gnss 1 or 1 mo div(N,2) for i:=1 to N div 2 do begin

c:=A[1] c:=A[i];
Ali] :=A[N+1-1i] Afi] :=A[N+1-1i];
A[N+1-i]:=c A[N+1-i]:=c

KII end;

C,E[B]ﬂ‘ JJIEMEeHTOB MacCHBa

Ilpyu ypanenuu M BeTaBKe DJI€MEHTOB HEOOXOAMMO BBHINOJIHATH
CHBMI YaCTH MJIM BCeX 3JIEMEHTOB MAacCHBa B TY HJH APYIYIO CTOPOHY.
Maccus wacTo pucyior B Bue TaOAMIBI, I'Zle TePBHIM 9JIEMEHT PacIlio-
JoKeH ciieBa. [loaTomMy cIHBUI BIEBO — 3TO IEPEMEINeHHe BCEeX 3Jie-
MEHTOB HA OJAHY A4YeliKy, npu kKoTopoM A[2] mepexoaur Ha MecTO
A[1], A[3] — Ba mecTo A[2] u T. A. (puc. 8.7).

1 2 N-1 N
| v [T 12 T 5.1 | 84.] 40 |. 23 ]
1 2 ‘ N-1 N
[[(12 [ 5 [ 84 [ w07 23" e
Puc. 8.7

HOCJIE.I{HHfI BJIeMEeHT OCTAaéTcd Ha CBOEM MecTe, IIOCKOJIBKY HOBOe
3Ha4YeHHe MJIA Hero B3ATh HEOTKYIa — MAacCHB KOHYMJICH. AJII‘OpHTM
BBIIVIAOUT TakK:

HU nnsa i or 1 mo N-1 for i:=1 to N-1 do
Ali]:=A[i+1] Afi] :=A[i+1];
KIj,
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O6paTuTe BHMUMaHHE, YTO IMKJ 3aKaHyuBaeTcs npu i = N — 1
(a He N), uTo6bI He OBLIO BBIXOJA 3a 'PAHUIBI Maccusa, T. €. obpaiie-
HUA K HeCyIIecTByMoIIeMy aaemMenTy A[N+1].

IIpy TaKoM CcABUTe IEpBBLIHA BJeMEHT NpOoNaZaeT, a IOCIeXHUit
ay6aupyercs. MoxxHO cTapoe 3HaUeHHe IE€PBOTO 3JIEMEHTA 3amnucarb
Ha MecTo mociaeaHero. Taxoil cABUTI Ha3bIBaeTCA IHKJIMYECKHM
(em. § 28). IlpexsapuTenbHO (40 HaYajda NHMKJA) [EePBHIA BJI€MEHT
HYXHO 3allOMHHUTBH BO BCIIOMOTaTeJILHOH IEePeMeHHOI, a IocJjie 3aBep-
IIeHHUA MUKJA 3allMCaTh ero B IIOCJEIHIOn AYeKy MaccuBa:

c:=A[1l] c:=A[1l];

HI g 1 or 1 mo N-1 for i:=1 to N-1 do
A[i]:=A[i+1] Ali]:=A[i+1];

KIJ, A[N]:=c;

A[N]:=c

OTGop HYKHBIX BJIE€MEHTOB

Tpebyercsa oro0paTs BCe a1eMEHTHI MacCHBa A, yAOBIETBOPAOIINE
HEKOTOPOMY VCIOBHIO, B MaccuB B. «O4eBHAHOEe» pelIeHue:

Hy ons 1 or 1 mo N
ecnM YyCJIOBUE BhINonHaeTcsa nna A[i] To
B[i]l:=A[1]
BCE
KL

Ha camom Jeijie 3TO pellleHHe HeyJadHOe, IIOTOMY YTO HYKHBIE
BJIeMEeHTHI B Maccuse B oKassIBalOTCA PACIONOMEHHBIMU Bpasbpoc, Ha
TexX MecTax, rje oHu croaau B maccuBe A. [losTomy paGorars ¢ TakKuUM
maccuBoMm B ouens Heynobuo. Ha pucynke 8.8 maobpaxxén ciayudaii,
KOrja oTOMparTCs 3JIeMeHThI ¢ YETHBIMU 3HAYEHHUAMH.

Puc. 8.8

Bygper ymobHo, eciu Bce oToOpaHHEIE 3JIeMEHTHI OYAyT CTOATH
B HauaJie maccusa B (puc. 8.9).
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A poxg ipeogrifoigs. iR [eeggeineggned
| A
B| 12 | 3¢ | 4 [

count

Puc. 8.9

I1st 9TOT0 BBOJAT NEPEeMEHHYIO-CUETUYHMK, B KOTOPOH CUMTAIOT KO-
JINYEeCTBO HAWJEHHEIX ayieMeHTOB. CHauana eé 3HAUYeHMEe PABHO HYJIO.
Kax TOJBKO OYepegHON MOAXONAIIMI 3JIEMEHT HAWIeH, CYETUUK yBe-
au4YuBaeTcsa Ha 1, U Temeph 3HAUEHHE CUETUMKA — 3TO HOMEpP IepBOi
cBOOOHOM AYelKHW MaccHBa B, B Heé W sanuchIBaeTCsa HalifleHHOe 3HAa-
yeHue. IIporpamma, orbuparomnias Bce 2JIeMEHTHI C YETHBIMM 3HAYEHH-
AMH, BBITJIAJUT TaK:

count:=0 count:=0;
HO anss 1 or 1 mo N for i:= 1 to N do
ecmn mod (A[i],2)=0 wTo if A[i] mod 2 = 0 then begin
count :=count+1l count:= count + 1;
Blcount] :=A[i] Blcount] := A[il;
BCE end;
KL

HYDRHO IIOMHHTB, UTO TOJBKO IIepBhle count 3JIeMeHTOB MaccHBa
B paﬁoqne, OoCTaJIbHBIE COOep:aT HeH3BeCTHLhIe JaHHBbIe. Hanpnmep,
BOT TaK MOXHO BBIBECTH HaMJeHHLIE dJIEeMeHTHI Ha JKpaH:

HO ans i or 1 .uo for i:=1 todo

BeBOm B[i], ' ' write(B[il, ™ "):;
KL,

Ecin BMecTo MmaccuBa B HMCIIONIBE30BATH TOT »Ke MaccuB A, rge Ha-
XOAATCA UCXOAHBIE YHCJIA, BCe «HYKHBIE» 3JIEMEHTHI OyAYT CrpPYIIIH-
poBaHLI B Hadaje, a UX KOJUYECTBO 3alHCAHO B IIepeMeHHOM count

(puc. 8.10).
Al 12 | 5 | 3¢ | 11 | 238 | 46 |
Al 12 | 34 | 46 | 11 | 238 | 46 |
cozInt
Puc. 8.10
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Bonpocbkl n 3apaHus @

1. IToueMy OpH IIOMCKEe MHIEKCAa MAKCMMAJIBHOI'O dJIEMEHTa Heo0s3aTelLHO
XPaHUTh CAaMO 3HAYEHHE MaKCHMAJLHOTO 3JIeMeHTa?

2. Yro Tarkoe peBepc maccusa?

3. Kax BBI fymMaeTe, KAKYIO OIIMOKY Yalle BCEro AejaloT HAYMHAIOIINE IpPO-
rpaMMHCTEI, IIPDOTPAMMHUDYSA peBepc Maccupa?

4. Kax Bbl aymaere, kKakue npodjgemsl (1 ommubKH) MOIYT BOSHMKHYTH IPH
IMHUKJIMIECKOM CABHIe MAacCHBa 8npaeso?

5. Yro npomnsoiigér ¢ MACCHBOM IIPH BBINOJHEHWH cjeayiomero ¢gparmeHta

ImporpaMmbi?

Hy gns i or 1 mo N-1 for i:=1 to N-1 do
Ali+l]:=A[1i] Ali+1l]:=A[i];

KL

6. Kax npy MCIOJNB30BAHMM NPUBEJAEHHOIO AJITOPUTMA IOMCKAa OIpeNeuTh,
4TO 3JIeMEeHT He HaligeH?

7. Yro takoe Beixoj 3a rpaunbsl maccuBa? Ilouemy oH MoKeT OBITH Oma-
ceH?

8. OnummuTe «04eBUAHBINA» aJropuTM 0TOHOpPA YACTH 3JIEMEHTOB OJHOI'0 MAac-
cHUBa B Apyroi maccus. Ilouemy ero He MCIoaBL3yiOT?

IlogroroBhTE CoOOIIEeHHE A

a) «BeIxoJ 3a rpaHMIIBEI MACCHBA»
6) « AnropurMel paboThel co cnucKaMu Ha a3bike Python»

3apaum o

1. Hanumure mnporpaMmy, KOTOpas HAXOAAT MAKCUMAJBHBIA W MHHM-
MaJbHBIN M3 BJIEMEeHTOB MacCHBa C YETHBIMH IOJIOKHUTEJBHBIMH 3HAYe-
HuaMmu. Eciam B MaccuBe HeT 371€MEHTOB € YETHBIMHM IIOJOKHUTETHHBIMH
3HAYEeHHUAMH, HYKHO BbIBeCTH coobiieHue 00 aToM.

2. BeeiuTe MAcCHB C KJABHATYDEI M HAWAWTe (3a OJMH HNPOXOJ) KOJIHUUECT-
BO 2JIEMEHTOB, MMEIIINAX MaKCHUMaJbLHOe 3HAYEHHUE,

3. Haiigure 3a OfMH NPOXOJA IO MACCHBY TPH €ro pPa3JHYHBIX 3JIEMEHTa,
KOTOphLIe MeHBIIle BCeX OCTANBHBIX («TPH MHHHMYMA»).

%4, 3anoJHUTE MACCHEB CAYYAMHBIMH uucjamMu B auanaszoHe 10..12 u Haii-
AUTEe AJUHY CaMOM IJIMHHOHN IOCJIeJOBATENBHOCTH CTOAIAX PAJOM aJie-
MEHTOB C OJHHAKOBBIMU 3HAYEHMUAMH.

5. 3amoNHUTE MACCHUB CAYYAWHBIMH 4ymucJaMu B auanasoHe 0..4 u BeIBegH-
Te Ha DKpaH HOMepa BCeX 3JIEeMEHTOB, 3HAYEHWe KOTOPHIX paBHo X
(X BBOAMTCH ¢ KJIAaBHATYDHI).
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6. 3anonHUTE MacCHUB CIAyYAHHBIMHA YHUCIAMH U IePecTaBbTe COCeNHHUeE BJe-
MEHTEI, TIOMeHAB 1-ii ajleMeHT co 2-M, 3-1 — c 4-M U T. 1.

7. 3amoNHATE MACCHB C YETHBIM KOJHYECTBOM 3JEeMEHTOB CJIYyYalHBIMU
YHCIAMH ¥ BBINOJHHTE PeBepc OTAENBbHO AJA IIePBOH B BTOPOH IIOJIOBUH
MaccHBa.

8. BanonHUTE MACCHB CJAYYAHHBIMH YHCJIAMH M BBIIOJHHUTE peBepc A
YaCTH MacCHUBa MeKAy sjeMeHTaMu ¢ mHAekcamu K m M (Briaouyad aTH
3JIEMEHTEI).

9. HanuinuTe nporpaMmy [Jis BBINOJHEHHS NUKJIWYECKOro CABHUra MacCH-
Ba BIpPaBO Ha 4 3JeMeHTa.

10. HaiizuTe B MaccuBe BCEe IIPOCThLIE UHMCJIA M CKONUPYHTEe MX B HOBBIH Mac-
CHB.
#11. Haiigure B MaccuBe Bce umcaa PuOOHAYYM M CKONHMPYHTE MX B HOBBIM
MAaCCHB.

CopTUpoBKa — 3TO PacCTaHOBKA 3/IEMEHTOB Maccuea B 3a4aHHOM
nopsagke.

Tewzeomom e

IlopagoK COPTHUPOBKH MOYKeT OBITH JIIOOBIM, IJIA 4YHces] OOBIYHO
paccMaTpuBalT COPTUPOBKY IO BO3PACTAHUIO (MM yOBIBAHWUIO) 3HAYE-
HUI.

Bo3HUKaeT ecTeCTBeHHEIH BOIPOC: 3a4eM COPTHPOBATH AaHHBIE?
Ha Hero /jerko OTBeTHTh, BCIOMHHB, Hampumep, pabory co ciosaps-
MH: COPTHPOBKA cJOB Mo aiudaBury obierdaer IOHCK HYMXHOMH
uHpOpMAITUH. '

IlporpaMMuCTLl M300peid MHOKECTBO CIIOCODOB COPTHPOBKH.
B mesoM MX MOKHO pa3fleJIATh HA ABe rpynnsl: 1) mpocTeie, HO Mej-
neHHO pabGorarommue (Ha GONBIIUX MacCcHUBax) U 2) CI0MHBIE, HO GBICT-
peie. MBI M3y4HMM JABa KJIACCHYECKHX MeToja U3 IepBO# Ipynnbl u
OAWMH METOJ W3 BTOPOH — 3HAMEHUTYIO <«OBICTPYIO COPTHPOBKY»,
npemyioxxkennyo 4. Xoapom.

Hanee Mul OyaeM paccMaTpHBATL COPTHPOBKY MaccHBa IO BO3pac-
TagEuio (uan yOeIBaHWIO) 3HayeHUit. [n1A MaccuBOB, B KOTOPBIX €CTh
OAMHAKOBBIE BJIEMEHTHI, MCHOJIb3VIOTCA IOHATHUA «COPTHUPOBKA IO He-
yOBIBAHUIO» U «COPTMPOBKA MO HesBo3pacTaHuio». CopTupoBKa 1o yobiBa-
HUIO BBIMOJHAETCSA aHAJIOIHYHO.




CoprTupoBka

MeTon nmy3sipbKa (COPTHPOBKA 00OMeHAMM)

HaspaHwe 5TOrc MeToAa IIPOM3OINIO OT HM3BECTHOI'O (PHU3UUECKOrO
SABJIEHUS — ITY3BIPEK BO3AyXa B BOJe IIOAHWMAaeTcs BBepx. Ecau roso-
PUTH O COPTUPOBKE MACCHBAa, CHAUYaJla HOJHHMAaeTcs «Hasepx» (K Ha-
Jajgy MaccHuBa) CaMBIN «JIETKUI» BJIEMEHT (2JIeMeHT ¢ MUHUMAJbHBIMH
BHAYEHHUAMH), 3aTeM CJAeNYIOIIHI U T. 1.

CHauajia cpaBHUBaeM IIOCJIEJHHWH 3JIeMeHT C NPeAIoCJIeIHUM.
Eciu oHM cTOAT HenpaBUIBLHO (MEHBIIMIT 5JIeMEHT «HUMKe»), TO MEHs -
eM X MecTaMHu. [lajee Tak jKe paccMaTPHBAaeM CIEAYIOMIVIO IIapy sje-
MEHTOB ¥ T. A. (puc. 8.11).

e e

W]
[V R L

Puc. 8.11

ITocne obpaborku mapsl (A[1], A[2]) MUEHMMAaILHEII 9JIEMEHT CTO-
uT Ha MecTe A[l]. OT0 3HAYMT, UTO HA CIEAYIOUIAX STAIIAX €ro MOXKHO
He paccMaTpuBaTh. IlepBBIil MK, YCTAHABIMBAKOIIHIA Ha CBOE MECTO
HepBbli (MUHUMAJILHBIN) 3JIEMEHT, MOKHO H& TICEBIOKOEe 3alucaTh
TaK:

HO anst ] or N-1 mo 1 mar -1
ecan A[j+1]<A[j] To
noMeHATs MecTamu A[j] m A[J+1]
BCE
K13

31eck ] — nesioyucaeHHasa nepeMeHHas. O6paTuTe BHUMAaHKE, YTO
Ha oYepeHOM IIare cpaBHUBaloTcA ajeMeHTHl A[j] u A[j+1], mosromy
IMKJ HauuHaerca ¢ j = N — 1. Ecau HayaTts ¢ j = N, TO Ha IePBOM Ke
miare moJy4aeM BBIXOJ 3a TPAHUIIBI MACCHBA — OOpallleHHe K 3JeMeH-
Ty A[N+1].

3a OOMH TPOXOJ TAKOH IMWKJ CTABUT HA MECTO OJWUH JJIEMEHT.
Y100l «IOATAHYTH» BTOPOH BJIEMEHT, HYIKHO HAIIMCATL €€ OJUH II0-
YTH TAKOH ’Ke IUKJ, KOTOPBIH OyJeT OTJMYATHCHA TOJBKO KOHEYHBIM
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3HAYEHHEM j B 3arojIoBKe HMukJa. Tak Kak BepXHHUH 9JeMeHT yiKe CTO-
HT Ha MecTe, ero He HYyXXHO TporaTh.

HIO anss §J or N-1 .no war -1
ecin A[j+1]<A[]j] wmo
noMeHsaTs MecTamm A[j] m A[j+1]
BCe
KIJ,

IIpu ycraHoBKe 3-TO 3jIeMEeHTa KOHEYHOe 3Ha4YeHHe Auda j Oyzer 3
u T. 1. Takux nukaoB HyXHO caenars N — 1: Ha 1 MeHbIe, YeM KO-
JIMYEeCTBO 3jeMeHTOB mMaccuBa. I[louemy He N? Ileso B TOM, 4TO eciu
N — 1 ameMeHTOB MOCTABJIEHLI HA CBOM MECTa, TO OCTABIIMIICA aBTOMA-
THYECKH BCTAeT Ha CBOE MecTO — aApyroro mecra Her. Iloaromy mou-
HBIfI AJITOPATM COPTHUPOBKHU IIPEACTABJAET CO00il TAKOM BJIOXKEHHBII
UK

HO gnss 1 or 1 mo N-1
HO anss j or N-1 no mar -1
ecnn A[j+1]<A[]j] mo
noMeHaTs MecTamu A[j] m A[j+1]
BCE
KIg
K1

3anucarts IIOJIHYIO IIpOorpaMmy Ha Bmﬁpannom A3bIKEe BBl MOXKeTe
CaMOCTOATEeJIbHO.

MeToxa BeibOpa

Emeé oauH nonyasipHBIA IIPOCTON MeTO/ COPTHUPOBKM — METOZ BbI-
fopa, NpM KOTOPOM HA KaKJOM JTale BbIOMpaeTcsd MUHHUMAJIbHBIN
aJieMeHT (M3 OCTABIIMXCSH) U CTABUTCS Ha CBOe MeCTO. AJIMOPUTM B 00-
IIeM BHJe MOYKHO 3alHcaTh TaK:

HI ans 1 or 1 mo N-1
HaMTu HoMep nMin MMHMMAaJIBHOTO 3JieMeHTa u3 A[i]..A[N]
ecmu i<>nMin To
noMeHaATEL MecTamu A[i] u A[nMin]
BCEe

Ko




CopTupoeka

3hech MepecTaHOBKA IPOMCXOAUT TOJBKO TOTJa, KOrja HalmeH-
HbIiI MWHUMAJbHBEIA 3JIEMEHT CTOMT He Ha CBOEM MecTe, T. e.
i<>nMin. IlockoJbKY TOMCK MHMHHMAJbHOI'O 3JIEMEHTA BBIIOJHAETCH
B IIUKJIe, 3TOT AJITOPUTM COPTHPOBKHM TAKJyKe IIpeACcTaBJisgeT cob0M BJIO-
JKeHHBIN IHUKJI:

HU gnsg i or 1 mo N-1
nMin:= i
HIO Oons ] or i+l mo N
ecmm A[j]<A[nMin] wo
nMin:=j
BCEe
KL,
ecnu i<>nMin To
noMeHaTes MecTamMu A[i] m A[nMin]
BCe
KII,

«BpICcTpas cOPTHPOBKA»

MeTonBl COPTHPOBKH, ONUCAHHBIE paHee,
paboTalT MeAJeHHO JIA DOJMBIIUX MACCHUBOB
na"HHBIX (Oosee 1000 snxementos). IloaTomy
B cepeauHe XX Beka MaTeMaTHKH M IIpO-
rpaMMHUCTEI CePbe3HO 3aHUMAJNChL paspabor-
Koil Gosee a(PeKTHUBHBIX AJTOPHUTMOB COP-
TupoBKH. OOUMH U3 caMblX NONYJADPHBIX
«OBICTPBIX» AJTOPUTMOB, paspaboTaHHLIH
B 1960 r. amrnumiickum yuénbiMm Yapav3om
Xoapom, Tak u HasbiBaeTca — «ObICTpad
copTHpOBKa» (aHri. quicksort).

Byzem ucxoauTs W3 TOro, 4ro cHadasa

Jy4ile JeJilaTh NePEeCTAHOBKH 3JIEMEHTOB Y. 3. Xoap
MmaccuBa Ha Oonbmmom paccrosauu. Ilpexmo- (pox. B 1934)
JIOKHUM, YTO Y Hac ecTh 71 3JIEMEHTOB W M3-
BECTHO, YTO OHM YK€ OTCOPTHpOBaHBI B obpaTHOM mopsazake. Torma 3a
n/2 oOMEeHOB MOHO OTCOPTHDOBATH X KAK HYKHO — cHAadaja moMe-
HATH MeCTAMMU IEepBLII M HOCJHeJHUM, a 3aTeM IOCJIeL0BATEIbHO OBU-
raTbCA € ABYX CTOPOH K IIEHTPY. XOTH 3TO CIPABEAJMBO TOJBKO TOD-
Aa, Korjga IMopA0K 3JIeMeHTOB 00paTHEIM, DoAo0HAas uaes IOJOXKeHa B
ocHOBY anroputrma Quicksort.




Ilyers nas maccuB A u3 n 3neMeHTOB. BribepeM cHauana Hayrajn
a1000# sgemenT maccusa (HasoseM ero X). OOerduHO BHIOMpaloT cpen-
HUI 2JIeMeHT MaccuBa, XOoTs 3To HeoOasarenbHo. Ha mepsBom arane
MBI PACCTABUM 3JIEMEHTHI TAK, UTO CJIEBA OT HEKOTOPOM I'DAHMIILI HA-
XONATCA BCe UmMcJa, MeHbIIMe WM paBHble X, a cupaBa — Oosbmiue
uau paBHble X:

| A[ilsX | Ali]z X ]

3aMeTHUM, UTO 3JeMeHTHI, paBHbIe X, MOI'YyT HaXOAUThCHA B ofenx dac-
TAX.

Teneps 2JieMeHTHI PACIIOJIOMKEHBI TAK, UTO HU OAHUH 3JIEMEHT U3
mepBOil YaCTH NIPU COPTHPOBKE He OKasKeTcds BO BTOPOM YacTH U Ha-
o6opor. IlosToMy gasiee ZOCTATOUHO OTCOPTUPOBATH OTAEJNBHO KaXKIYIO
yacTh MaccuBa. Takoil IOAXO[ HA3LIBAIOT «Pasfesdldl ¥ BIACTBYIH»
(anen. divide and conquer).

Jlyuame Bcero BeiOupars X Tak, 4To0BI B 06eMxX yacTAX ObLIO paB-
HOe KOJIMYEeCTBO aJieMeHTOB. Takoe sHayenme X HasbIBaeTcsa Mmedua-
Hoil maccuéa. OgQHAKO IJd TOTO, YTOOBI HAWUTH MeJHaHy, HaJ0 CHa4a-
Ja OTCOPTHPOBATHL MACCHB, T. €. 3apaHee DeIlUTh Ty caMyio 3ajxauy,
KOTODPYIO MBI cobupaemcs pemuTb otum cmocobom. IToaromy 0OBIUHO
B kayecTBe X BHIOMPAIOT CPEeAHUI 3JIeMEeHT MacCHBa.

Crauasa OyzeM IpOCMATPUBATH MACCHUB CJI€Ba J0O TeX IIOp, ITOKAa
He OOHADYKHMM 3JIeMEHT, KOTOPEIi Gosbme X (u, cieg0BaTeIbHO, AOJ-
JKeH cToATh cupasa or X). 3aTeM IIpOCMaTPHBAaeM MACCHB CIpaBa /0
TexX IOp, MOKA He 0DHAPY’KUM dJIeMeHT, MeHbIIuil X (OH A0JIKEH CTO-
ATk caeBa oT X). Temeps momMeHAeM MeCTaMH 3TH JBa dJIEMEHTA M
MPOMOJIKAM MPOCMOTP A0 TeX IOp, IOKa JBa «IpPOCMOTpa» He BCTpe-
TATCA TAEe-TO B CepejuHe MaccuBa. B pesyibTaTe MacCHB OKaMKeTCH
pas3buThIM Ha 2 4YacTH: JIEBYIO CO 3HAYEHWSMH, MEHBIINMHU WU pas-
gpiME X, ¥ NIPaBYIO CO 3HAYEHMAMH, OOJBIIMMHU MIM paBHbIMEH X.
Ha srom mnepsBslif aranm («pasneseHue») 3aKOHUYEH. 3aTeM Takasd e
npoleaypa NpuMeHsieTcss K 00eMM YacTAM MaccHMBa A0 TeX II0p, HOKa
B KaXKJOif YaCTH He OCTAHETCA IO OJHOMY BJeMeHTy (Takum obpasom,
MaccuB OyJleT OTCOPTHPOBAH).

YTo6BI MOHATH CYIIHOCTH MeTOa, paccMoTpuM npumep. Ilyers 3a-
JIaH MACCHB:

L, B8] 8., 55 | 44 | 34 |




CoprTuposka

Bribepem B kauectBe X cpegHMI 2JIeMeHT MaccHBa, T. e. 67. Hait-
JleM IepBBIN ClleBa 9JIEMEHT MACCHUBA, KOTOPHIM GoJbllie uiaH paBeH X
¥ IOJI3eH CTOATHh BO BTOPOM "wacTH. ITO yHco 78. O6o3HauUM HMHAEKC
aToro sjaemeHTa 4deped L. Temeps HAXOAUM caMblii NpaBbIi 3JEMEHT,
KOTOPHBIH MeHbIIe X U JOJIJKEH CTOATH B MePBOH wacTu. D10 umciao 34.
O6osnauumM ero uHAeKC yepes R:

Teneps moMeHsieM MecTaMu 3TH ABa 3jemeHTa. CABUIras rmepeMeH-
Hy10 L BmpaBo, a R — BJIeBO, HAXOAUM CJEAYIOIYI0 Napy, KOTOPYIO
HaJ0 HepecTaBUTh. JTO yucaa 82 u 44:

IIocne aToit mepecTaHOBKH AaJbHEMIINMA IMOMCK NMPUBOIAUT K TOMY,
uTO nepeMeHHasa L craHoBuTca Gosabiue R:

| 82 J.78 |

B pesynbrare Bce BieMeHTHI MacCHBa, DACIOJOKEHHBIE JeBee
A[L], menbiie unu pasHel X, a Bce dJeMeHTH! npasee A[R] — 6oabime
MY paBHBI X.

Teneps Hy’XHO IPUMEHUTH TOT K€ AJTOPUTM K ABYM MOJYYEeHHBIM
4acTsaM MaccHBa: IepBas dacTe — ¢ 1-ro snemeHTa no R-ro ajiemeHTa,
BTOpas YacTh — ¢ L-ro no mociegHero sjeMeHTa. Kak Bl 3Haere, Ta-
KO NIpUEM HasbIBAETCHA peKypcueil.




AnropmMrMmusauus v nporpamMmmupoBaHmne

Yt06sl HE 3aIrPOMOKAATEH PEIleHHe JeTalaAMH O(popMJIeHHUs, KOTO-
pble CHJIBHO PAa3JINYaloTcs B IIKOJBHOM AJNOPUTMUYECKOM s3BIKE M B
Ilackane, IpeAIOJOKUM, YTO B HaIleil mporpaMMe OJHH riodajbHbIH
maccuB A c¢ uHAekcaMu oT 1 o N, KOTOPBIA HYXHO COPTHPOBATH.
TepMHH «IJI0GANBHBIN» O03HAYAET, YTO MACCHB JJOCTYIIEH BCEM IIPOIEe-

aypaMm u pysrmusam. IimobansHble JaHHBIe 00BABIAIOTCH BBIIIE OCHOB-
HOII TpOorpaMMBbI:

uen N = 5

uenraté A[1:N]

anr BeCTpasa COPTHUPOBKA
Hay

KOH

Torpza nponeaypa COPTUPOBKM IPUHUMAET TOJBKO /iBa Iapamerpa,
orpaHMuYMBaKIIue eé «pabouyio 30HY»: nStart — HOMEp IEPBOro 3Jie-
MeHTa, 1 nEnd — HoMep mocyegsero ajemenTa. Eciu nStart = nEnd,
TO B «paboueil 30He» OJMH dJEMEHT U COPTHPOBKa He Tpebyercs, T. €.
HY’KHO BBIMTH U3 IpOIeAyphl. B aroMm ciy4yae peKypCHBHBIE BbI30BbI
3aKaHYUBAIOTCA.

IlpuBeféM IOJHOCTBIO IIPOLEAYPY OBICTPOII COPTUPOBKH Ha
IIKOJBHOM aJTOPUTMHYECKOM A3BIKE:

anr gSort (mem nStart, nEnd)
Ha4
uen L, R, ¢, X
ecmu nStart>=nEnd wo BEHIXOI BCe
L:=nStart; R:=nEnd;
X:=A[div (L+R, 2)]
HU noxa L<=R | pa3s3neneHue
HI noxa A[L]<¥X; L:=L+1 xn
Hy noxka A[R]>X; R:=R—1 kn
ecnu L<=R ToO
c:=A[L]; A[L]:=A[R]; A[R]:=c
L:=L+1; R:=R-1
BCE
K1y,
gSort (nStart, R) | pekypCHUBHHE BH3OBH
gSort (L, nEnd)
KOH




Copruposka

Jist Toro 9TO6BI OTCOPTHPOBATE BeCh MACcCUB, HYXKHO BBI3BATH 3TY
npounenypy Tax:
gSort (1, N)

Cropocts paGoTsl OBICTPOIT COPTHPOBKM B3aBHCHT OT TOrO, Ha-
CKOJBKO yAAaYHO BBIGMPAETCA BCIOMOraTeNbHBIA sjeMeHT X. Camsblit
JYYIIMH caydail — Korja Ha KajyKJOM dTale MacCHB AEJUTCA Ha ABe
paBHBIe yacTH. XyAIIMA cjaydaili — KOrZla B OAHOM YACTH OKAa3bLIBaeT-
csl TOJNIBKO OJHH 3dJIEMeHT, a B APYyroifi — Bce ocTajbHBIE. IIpH aTOM
rirybnHEa peKypcuu jJocTuraer N, 4TO MOMKET IPHUBECTH K IIepeIoJiHe-
HUIO CTeKa (HeXBaTKe CTEKOBOM MAMSATH).

Jlns Toro 4robbl yMEHBIIUTH BEPOATHOCTh XYALIErO CJydas, B aj-
TOPUTM BBOJAT CJIy4YallHOCTh: B KadecTBe X Ha Ka’KJ[OM Iare BhIOHpa-
0T He cepeauHy paboueil yacTu MaccuBa, a SJIEMEHT CO CIYYANHBIM
HOMEpOM:

X:=A[irand(L,R)]
B rabaune 8.1 cpaBHUBaeTcs BpeMs COPTHPOBKH (B CEKYyHIax)

MaCCHBOB Pa3HOI'0 pasMepa, 3aloJIHeHHBIX CIYYaiHBIMYM 3HAYEHUSMU,
C MCHOOJIB30BAHMEM TPEX M3YYEHHBIX AJITOPUTMOB.

Tab6auya 8.1
N MeTon my3sipbKa Metrox Be16opa BeicTpas coprHpoBKa
1000 0,24 ¢ 0,12¢ 0,004 c
5000 5,3¢ 2,9¢c 0,024 ¢
15000 45¢ 34 c 0,068 ¢

Kax nokaswiBaloT 9TH AaHHBIE, IPEUMYIIECTBO OGLICTPON cOpTH-
POBKH CTAHOBUTCH HNOAABJIAIOLIAM IIPH YBeJIUYeHHUU N.

Bonpocesi u 3apauus

1. Yro Takoe coprupoBka?

2. Ha xakoii ujee ocHOBaH MeTox Iy3sipbKa? Merox BeiGopa?

3. O6pacHUTE, 3aYeM HYIKEH BJIOKEHHBIH IIUKJ B OIMCAHHBIX METOJaX COp-
THUPOBKH.

4. CpaBHHTe Ha IpUMepe MeTOJ IIy3eIPbKA M MeToZ BhiGopa. Kakoit 3 HuX
TpeGyeT MeHbIIe IePecTAHOBOK?
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5. PacckakuTe IIpo OCHOBHBIE MJeH MeToAa «ObICTPOI COPTHUPOBKH ».

6. Kakx Hy’XHO H3MeHHTH NpHBeAEHHBIe B naparpade aJropuTMbl, 4TOOBI
9JIeMeHTEI MaccHBa OBLIM OTCOPTHPOBAHBI IO YOBIBAHMIO?

7. Kak BBl gymMaeTe, MOKHO JIH MCIOJBL30BATE METOJ «OBICTPOIl COPTHPOB-
KH» JJIA HeUMCJIOBBIX JAHHBIX, HAIPUMED AJIfA CAMBOJIBHBIX CTPOK?

8. Or yero 3aBHCHT CKOPOCTB «OBICTDOIl coprupoBxku»? Wakoil cambrit myd-
INUi ¥ caMBIil XyAImui cayaai?

9. Kax BBl aymaere, MOXKeT JIM MeTOJ «OBICTPOil COPTHpPOBKH» paborarn
JoJasiie, 4eM MeTox BeiGopa (Mnu Apyro#t «mpocroii» meroxn)? Ecau xa, To
OpPH KaKHUX YCIOBHAX?

A IoaroroseTe coobmenue

a) «CopTHpPOBKa BCTABKOI»
6) «CopTHpPOBKA CIAUAHHEM »
B) «CopTHpoBKa cnucKoOB Ha sf3biKe Python»

o 3apaum

1. OTcopTHPOBATE MACCHB ¥ HANTH KOJIUYECTBO DASMHYHBIX YMCES B HEM.

2, HanuimuTe ODporpaMMmy, B KOTOPOH COPTHMPOBKA BBINOJHAETCH «METOAOM
KaMHA» — CaMbIf «TAMKENBIH» 3JIeMeHT onycKaeTcsd B KOHEI MacCHBa.

3. Hanmmure BapmaHT MeTOoAa Iy3BIPhKAa, KOTOPBIA 3aKaHYUBaeT pabdory,
ecJI¥ Ha ouepelHOM Iare BHeIHEro NHUKJIA He OBIJIO IepecTaHOBOK.

4. HanuimuTe OporpaMMy, KOTOpas COPTHPYeT MACCHB II0 BO3PACTAHHIO IIO-
ciaenHel nudphl YUCIA.

5. Hanumure mporpaMmy, KOTOpasg COPTHPYET MAcCCHB 10 yOLIBAHHIO CYM-
MBI DHdp yucaa. "

6. Hanumure mporpaMmy, KOTOpas COPTHPYeT IepBYIO MOJIOBHHY MaccHuBa
0 BO3PACTAHUIO, 4 BTOPYIO — IO YOBIBAHUIO (271eMeHTHI W3 NepBOH MOJIOo-
BHHBI He JOJKHEI IONAJATh BO BTOPYIO U HA0OOPOT).

7. Hanumure mporpaMMy, KOTOpad COPTHPYeT MACCHUB, a 3aTeM HaXOJAMUT
MaKCHMaJbHOE U3 YHCeJl, BCTpedyalolUXcA B MacCHBe HECKOJIBKO pas.

*8. Hanumure nporpaMMmy, KOTOpPasd CPaBHHUBaeT KOJHYECTBO IePEeCcTAHOBOK
IPH COPTHPOBKE OAHOTO H TOrO e MacCcHBa pPasHbIMH MeTozamu. Ilpose-
JAATE SKCIEPHMMEHTEI AJIA BO3PACTAIOIIeil MOocaeloBaTeJIbHOCTH (yiKe OT-
COPTHPOBaHHOI1), YOBIBAIOIIE (OTCOPTHPOBAHHOH B 00paTHOM mopsjiKe) U
cay4aiiHOMH.




ABOUYHbINA NOUCK

§ 65
ABOUYHBIA NOUCK

Panee MBI y»Ke pacCMaTpUBAJIM 3aJady IIOMCKA 3JeMEHTa B MacCHUBe
¥ [IPUBEJIX aJI'OPUTM, KOTOPBIA CBOAUTCA K IIPOCMOTPY BCEX BJIEMEHTOB
maccuBa. Tarkoll mowcK HaspiBaroT JuHelHbIM. [Ins maccuBa ua 1000
aseMeHTOB HYKHO caenats 1000 cpaBHeHmii, uTobbl yOeguTHCHA, UTO 3a-
JaHHOTO 3JIeMeHTa B MaccuBe HeT. Ecym 4yMciIo s71eMeHTOB (Hanmpumep,
3amnuceit B 0ase NaHHBIX) OYEHb BEJIMKO, BPEMs IIOMCKA MOYKET OKa3aTh-
CcHA HeNONYCTHMBIM, IIOTOMY YTO IIOJIb30BATEJNb HE HOKAETCSA OTBETA.

Kak BBl DOMHHTE, OCHOBHAA 3a/laya COPTUPOBKHU — OOJIEIYUTH IIO-
CIeAYIONUH MOUCK NAHHBIX. BCOOMHMM, KaK MBI UINEM HYKHOE CJIOBO
(HanpumMep, CIOBO «I'paBUIanax») B ciaoBape. CHavasia OTKPBIBAEM CJIO-
Bapbk IIPHUMEPHO B CepelWHe W CMOTPHMM, KaKue TaM cjoBa. Eciau oHH
HauuHAaTCA Ha O6ykBY «JI», TO ciI0BO «rpaBuiiama» SBHO HAXOZHUTCHA
Ha NpeAbIAYIINX CTPAHUIAX, W BTOPYIO YACTh CJIOBAPSA MOJKHO He
cMorpeTh. Teleps Tak ke IpPOBepAEeM CTPAHUIY B CepefHHE IIepPBOM
IIOJIOBHUHBI, U T. A. TakKoil mouck HasslBaeTcsd ABOMYHEBIM. IloHATHO,
YTO OH BO3MOJKEH TOJIBKO TOrAa, KOrJa AaHHBIE IIPeABAPUTENIbHO OT-
coprupoBasbl. [lna npumepa Ha puc. 8.12 mokasaH HOHCK dYucIa
X = 44 B oTCOPTHPOBAHHOM MAacCHBe.

Cepsim DOHOM BBIJEJIEHBI AUYEHKH, KOTOPhIE VKe He pacCMaTpHBAa-
I0TCH, IIOTOMY YTO B HUX He MOXeT OBITh 3agaHHOTO umucia. [lepemen-

A[1] 3 A[N+1]
| 6 | 84 | 44 | 55 | 67 | 78 | 82 | |
c R
I,‘ l —_
| | 34 | 44 BB

Puc. 8.12




AnropurMmusauus M nporpamMmmMmupoBaHmne

Heie L u R orpaHu4uBaoOT «pabouyio 30Hy» MaccHBa: L CONep:KUT HO-
Mep HepBOro 3JieMeHTa, a B — HoMep aJjieMeHTa, c.edyiuLezo 3a no-
cnednum. Taxum o6pas3oM, HYIKHBII 2JIeMeHT (ecau OH €cCTh)
HAXOJUTCA B YACTH MAaCCHBAa, KOTOpas HauumHaercs c¢ anemenTta A[L] u
3akaHuyuBaercsa anemenTom A[R-1].

Ha xaXIoM IIare BBIUHMCJAETCA HOMED CDeAHero ajeMeHTta «pabo-
yel 30HBI», OH 3alHChIBaeTca B nepeMenHyio ¢. Eciu X<A[c], To aTor
2JIEMEHT MOKeT HaXOAUTHCHA TOJBKO JeBee A[c], m npaBasa rpanuna R
nepeMelnaeTca B ¢c. B IPpOTHBHOM ciiyyae HYKHBIA 2JIeMEeHT HAXOJMT-
cs IpaBee cepeAWHELI MJIK coBmazaeT ¢ A[c]; npu aTom JjeBas rpasuna
L nmepemeraercs B C.

Ilonck 3axkaHumBaeTCA OpH BeINOJHeHMU yenoBusa L = R — 1, Korpa
B paGoueil 30He ocTaérca oAuH ayeMeHT. Eciu npu atom A[L] = X, To B
pesyJabTaTe HaliJileH dJleMeHT, paBHbIi X, MHAYE TAKOT'O DJIeMeHTa HeT.

nen L, R, cC

L:=1; R:=N+1

HO noxka L<R-1
c:=div(L+R,2)
ecnu X<A[c] ToO

R:=c

uHade L:=cC

BCe
KII
ecinm A[L]=X To

BueBOn 'A[',L,']=',X

MHaue BuEON 'He Hammm!'
BCeE

IIBouuHBI# TOUCK paboTaeT 3HAYUTEJBHO OBICTpEe, YeM JIMHei-
HBI. B Hamem npumepe (1A Maccusa u3 8 DIE€MEHTOB) yaaéTcsa pe-
HIMTH 3a7a4dy 3a 3 mara BMecTo 8 npu JuHeiHOM noucke. Ilpu ysenu-
YyeHHM pasMepa MacCuBa 9Ta DasHUIIA CTAHOBUTCH BIeYaTJAIOMIE.
B Tabaune 8.2 cpaBHHBaeTCA KOJUYECTBO INAroB JJif JABYX METOAOB
IIpU pasHbIX 3HaYeHUAX N.

Tabauya 8.2
N JIuHeHbIH TOHCK JIBOMYHEII MOUCK
2 2 2
16 16 5
1024 1024 45 |

1048576 1048576 21




CuMBONIBHBIE CTPOKM

OnHAKO NPH STOM HeNb3fd CKA3aTh, YTO ABOMYHBIH IOMCK Jydlle
auHeiiHOro. Hy’XHO IOMHHUTB, 4YTO AaHHBIe HEOOXOAMMO IIpeABapH-
TeJBHO OTCOPTHUPOBATH, & 3TO MOMKET B3aHATH 3HAYMTENHLHO OO0JIbIle
BpeMeHH, dyeM caMm nouck. Ilosromy Taxkoi moxpxon sacdeKTUBEH, eCau
JaHHBIe MEHAKTCA (M COPTHPYIOTCHA) PEAKO, a IOMCK BBIMOJHAETCH
yacro. Takasa cuTyanus xapakTepHa, HalpuMep, Aas 0a3 JaHHBIX.

Bonpocskl u 3apgaHus

1. ITouemy npuBeféHHBINH B nmaparpade aaropuTM IOHMCKa HA3BIBAETCS JBO-
HYHBIM?

2. Kak moxHO NpHMepHO MNOACYHTATE HKOJHYECTBO IIAroB IpH ABOHYHOM
noucke?

IloaroroBsTe CoOOIIeHHE

a) «JIBOMYHEIN IONCK B Halleil KU3HH»
6) «JIluaeiiHBI W JBOMYHBIH MOUCK: JOCTOMHCTBA M HEHOCTATKH»

3apaum

1. Hanumure mnporpaMmy, KOTOpas COPTHDPYeT MAacCHB IO YOBIBAHHMIO M
HUIIeT B HEM BCe 3HAUEHHs, PABHBIE BBEJIEHHOMY YHCIY.

2. HanummuTe nmporpaMmy, KOTOpasi CYMTAET CPeAHEe YHUCJIO [Iaros IIPH JBO-
WYHOM IOWMCKe JJiA MaccuBa u3d 32 siaemMeHTOB B amamnasone 0..100. IOis
noucka ucnoyasayire 1000 cayuaiiHBEIX 4HCcea B 9TOM ke AHAaNasoHe.

§ 66
CyMBOIbHbIE CTPOKMU

Yro TaKoe CHMBOJIBHAA CTPOKa?

Ecsanu B cepepnae XX Bexa mepBble KOMIIBIOTEPHI UCIIOJB30BAINCE,
IJIaBHBIM 00pasoM, A BBIIIOJHEHHSA CJIOMKHBIX MAaTeMaTHUYECKUX

pacuéTroB, ceddyac UX OCHOBHas pabora — o00paboTKa TeKCTOBOU
(cuMBONBHOIT) HHADOPMAITHN.
CuMBOJIBHAA CTPOKA — 3TO IOCJIEAOBATEIbHOCTH CHMBOJIOB, pac-

IOJIOMKEHHBIX B MaMATH pALOM (B cocefHux sAdelkax). Ina pabore ¢
CHMBOJIAMH BO MHOT'MX fI3BIKAX NPOrPAMMHDPOBAHUS €CTh IIePeMeHHEIe
CIelMaJIbHOT'O TUIIA: CHMBOJIBI M CUMBOJIbHBIE MaccuBhEI. Kasaioch ObI,
MacCHUB — 3TO M €CTh CHMBOJIbHAd CTPOKA, OJHAKO B IIKOJBHOM aJIro-

Vv
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ANropuTMuU3auus U nporpaMmmmupoBaHue

PHTMMYECKOM A3biKe M B IlacKaje A CTPOK HCIIOJB3YIOTCH CIEIH-
aJIbHBIe TUIbI JAHHBIX.

IToyuemy BOBHUKIIA MOTPEOHOCTH B CO3JaHUN TAKOTO CIIEIUAJILHOTO
Tuna ganesix? Ileno B TOM, YTO MACCUB — 9TO IPYHIA CHMBOJIOB,
KajKABI B3 KOTOPBIX HE3aBHCHM OT /JAPYIruX. 9TO 3HAUUT, UTO
(B IIKOJBHOM AaJITOPUTMHUYECKOM #3bIKe W B Ilackaje) BBOIHUTH CHUM-
BOJIBHBEIII MACCHB HY’XHO IIOCMMBOJIbBHO, B I[HMKJe. Bojee Toro, pasmep
MacCcHBa 3a7jaeTcsa Npu OOBABJIEHHH, M He OUeHb ACHO, KaK HCIIOJb30-
BATh MACCHBHI I paboThI CO CTPOKAMHM IlepeMeHHOM aiauHbl. IloaTo-
MY HYK€eH HOBBIM THII JaHHBIX, KOTOPKIA ITO3BOJISET:

¢ paboTaTh C IeJ0M CHMBOJBHOM CTPOKOM KaK C eIHHBIM 00BeK-
TOM;

¢ MCIIOJIB30BATh CTPOKH INEPEMEHHOM AJHHBI.

Takoil THI JAHHBIX B MIKOJBHOM AJTOPUTMHYECKOM S3BIKE HABBI-
BaeTCA JUTEPHBIM U oGo3HAauaeTcss nuT (OT CIOBA «JIATEPHBIH» —

OyxBeHHBIH), a B Ilackame — cTpokoBeiM u obozHauaeTcA string
(B mepeBoje ¢ aHryI, — crpoka). Bor npumep o0'bABIEHUA CTPOKH:
auT S var s: string;

Jlnst Toro 4TOGBI 3aIKMCATHL B CTPOKY 3HAYEHHE, MUCIOJBL3YIOT OIle-
paTop IpHUCBaMBAHHSA:

s:='Bacsa mnowés TyJAThb' s:='Baca nomén rynAaTs';

HJIHA OoIlepaTop BBOJA C KJIaBUATYPLI:

BBOI S readln(s);

Ob6paTure BHUMaHMe, YTO OpH BBOJe cTpok B Ilackane Hy»XKHO HC-
IIONIL30BATE omeparop readln (aru. read line — yuTaTh 10 KOHIA
CTPOKH) BMeCTO read.

CymecTByIioT craHgapTHhIe (QYHKIIMM, KOTOPHIE OIpeNeJdaloT AJIH-
HY CTPOKH (KOJIMYEeCTBO CHMBOJIOB B Heil). B HNIKOJILHOM aJIropuTMH-
4eCKOM sA3blKe Takas (GYHKIUsS HaspiBaerca mivH, a B Ilackare —
Length (B mepeBoge ¢ aHri. — AJauHa). B ciaeayiomnieM IIpuMepe B Ie-
JIOYHUCJIEHHYIO IePeMEeHHYIO 71 3allUChIBAeTCH JJIHMHA CTPOKH §:

n:=n0mamuH (s) n:=Length (s) ;

Hns Toro urobel paboTaThk ¢ OTAEJBHBIMH CHMBOJIAMH CTPOKH, K
HHAM HYXHO 00pamaTbCci TaK JKe, KaK K 2JIeMeHTAM MacCHuBa: B KBaj-




paTHBIX CKOOKAX 3alMCHIBAIOT HOMEp CHMBOJia. Hampumep, Tak Moxk-
HO U3MEHHUTH YeTBEPTHIN CHMBOJ CTPOKHM Ha 'a’:

s[4]:='a’ s[d4]:="a’';

IIpuBenéM MOJHYIO IPOrpaMMy, KOTOpPas BBOAUT CTPOKY C KJaBHA-
TYphI, 3aMeHseT B Hell Bce OyKBbI a' Ha OYKBBI ‘0 ¥ BHIBOJAUT IOJY-
YeHHYIO CTPOKY Ha 9KpaH.

anr 3aMeHa a Ha © program ReplaceAB;
Ha4 var s: string;
IUT S i: integer;
BHBOLO 'BBEOgMTE CTPOKy: ' begin
BBOI S writeln ('Beemure CTpPOKY');
uen i readln(s) ;
HO onsa 1 or 1 mo mamH(s) for i:=1 to Length(s) do
ecmm s[i]='a' if s[i]="a' then
0 s[i]:='6" s[i]:='6"';
BCe writeln (s);
K1, end.
BHIBOI S
KOH

Onepauuu co crporamMu

Omneparop + ucmoabayercsa AJiA oObeANHEHHA (CUENJIeHus) CTPOK,
aTa ollepalid MHOTIJA Ha3bIBaeTcs KoHKaTenamuei. Hanpumep:

sl:="llpueet'
s2:="'Bacsa'
si=sl + ', ! & g2 4+ VI

31ech U Jajiee CYUTAEM, YTO B IpOrpaMMe OOBSBJIEHBI CTPOKOBBIE
(muTepHBIe) mepeMeHHbIe S, s1 u s2. B pesyiabTaTe BBIMOTHEHHUA
NPpUBEeIEHHON IIPpOrpaMMBI B CTPOKY § OyZeT 3amucaHo B3HaYeHHe
'llpueeT, Baca!'.

M1 TOro 4ToOBI BBIAENHUTH YaCTh CTPOKH (IIOACTPOKY), B IIKOJIb-
HOM AaJTOPUTMHUYECKOM fA3BIKe IIPHUMEHSAETCA ONepalus IOJYy4YeHUus
cpesal, manpumep s[3:7] ozHauaeT CUMBOJEI CTPOKH S ¢ 3-T0 1O 7-i
BRJIOuuTeNbHO. B Ilackane nia aroro ucnonssyerca GyHKOIUA Copy,

1
B onmcaEuM DIKOJBHOIO AJNrOPUTMHYECKOro fA3blKa cmcTembl KyMup sTa

onepanusi HasbIBaeTCA «BheIpeska» (aHru. slicing).



ANropuTMU3auus U NnporpaMmmupoBaHue

OHA NPUHUMAET TPH apaMerpa: UMs CTPOKM, HOMEDP HayalbHOTrO
CHMBOJIa M KOJH4YecTBO cHMBOJOB. Hampumep, ofa cieayomux
¢parMeHTa KONUPYIOT B CTPOKY S1 CHMBOJIBI CTPOKH § ¢ 3-T0 mo 7-if
(Bcero 5 cMMBOJIOB):

s:="'123456789" 5:="'123456789";
sl:=s[3:7] sl:=Copy(s,3,5);

B cTpoky sl 6yaer sanucano sHauenue 34567,

Ins yraajeHus 4acTH CTPOKM HYIKHO BEISBATh COOTBETCTBYIONIYIO
HOAIIPOrpaMMy, YKasaB HasBaHWEe CTPOKH, HOMep HA4YaJbHOTO CHMBO-
JIa ¥ YHCJIO YAAJNAEeMBIX CHMBOJIOB:

s:='123456789"' s:="'123456789"';
yoamarte (s, 3, ©6) Delete(s, 3, 6);

B mepemenHoOM $ ocraércsa sHauenuwe 129° (yamansiorca 6 cuMBOIIOB,
HauYuHadA ¢ 3-10).

¥ B IIKOJBLHOM aJropUTMHUYeCKOM sA3bike, U B Ilackane yaaieHue
BRIIIOJTHAET IPOLEAypa, KOTOpas HM3MeHsSeT HepefaHHYI0 el CTPOKY.
B Ilackaje HYKHO BBI3BIBATH IIPOLEAYPY, KOTOpasg M3MeHAeT
HCXOOHYIO CTPOKY.

IIpu BCTaBKe CUMBOJIOB COOTBETCTBYIOIIEH IpoleAype MepepaioT
BCTABJIAEMBIN (DparMeHT, MMs MCXOTHOW CTPOKM M HOMEpP CHMBOJIA,
C KOTOpPOro HauWHAaeTCs BCTaBKa:

s:='123456789" s+="1123456789"%;
BCcTaBuTk ("ABC', s, 3) Insert ('ABC', s, 3):

IlepemenHas s mosyguT 3Hauenue 12ABC3456789".

ITouck B cTpoKax

CymiecTByIOT (GYHKIUM IS TOMCKA MOACTPOKH (M OTHEIbHOI'O
CHMMBOJIA) B cTpoke. UM HY:KHO mepejgaTh obpaser A/ MOMCKa U CTPO-
Ky, B KOTOPOIl HA/I0 UCKATE.

s:='3necs 6wln Bacsa.' s:='3gece 6m Bacsa.';
n:=no3muuma('c', s) n:=Pos('c', s):
ecnu n>0 To if n>0 then

euBOxn 'Homep cumMBona ', n write('Homep cumeona ', n)
uHaue else

BHBON 'CuMMBOJI He HannexH.' write ('CyvmMBONI He HammoeH.');

BCe




CuMBONbHLIEC

DYyHKIUA NOo3MLUMA BO3BpAMlaeT Iesoe YMCJI0O — HOMEpP CHMBOJA,
¢ KOTOporo HaumnHaercs obpaser (6yksa ¢') B crpoke s. Eciu B cTpoke
HECKOJIBKO 00pasmnoB, GyHKIMA HAXOAUT NepBblil u3 HuX. Ecau obpa-
3ell He HaiijieH, QYHKIKUA noz3uuus Bosepamgaer 0 (HegeicTBUTEIbHBIN
HOMEp CHMBOJIA).

B szeike Ilackane yEKOHA Pos (OT aHri. position — IIO3UIIAA)
paboTaeT TOYHO TakK XKe.

IIpumep 06paGoTKH CTPOK

IIpepnmosiozkum, 9TO ¢ KJIaBHATYPhl BBOJAUTCA CTpPOKAa, COAepa-
masa UM, OTYeCTBO U (haMUINIO UeJjlOBeKa, HAllpuMep:

Bacunuit AnmnbabaeBud XpOHOMKOB

Kasxasle aBa cyioBa pasfejieHbl OJHHM mpobesioM, B HadaJje CTpPO-
Ku npobenoB Her. B pesyibsrare 06paboTKM HOJIMKHA MOJYIYUTHCA HO-
Basf CTPOKAa, colep:xamasa (aMuInio U HHUIIHAIBL:

XproHOMKOB B.A.

B0O3MOJKHBIII aJITOPUTM peIIeHus 9TOM 3aJadd MOMKeT OBITH Ha
IICEeBAOKO/e 3aliCcaH TaK:

EESCTM CTPOKY S

Ha/Ty E CTPOKe S5 NepBEEM npofel

MMA := ECE&, UTO CIeEa OT NepBEoTo npofemna
VIATMTE M= CTDOEM S MMA C© OpofenoM

Ha¥MTM E CTPOKS S5 NepEEI npobeln

OTUSCTED = BECE&, UTC CISEBEa OT NepEoro nopobemna
YIOIANMTE M= CTPOKM S5 OoTUuecTEC C OpofenocMm | ocTanack QaMMIMA
s :=s 4+ " " + yama[l] + '.' + oTUuecTeo[1l] + '.'!

Mpe1 nmoceioBaTeNIbHO BBIZIENIAEM M3 CTPOKH TPH 3JIeMEeHTa: UMA,
OTYECTBO U (paMHUIIMIO, UCIOJB3YA TOT (PAKT, YTO OHHM pas3fiesieHbl OJH-
HouyHbIMH npobesnamu. Ilocsie Toro Kax UMs COXpPaHUTCA B OTHAENBHOM
mepeMeHHO¥, B CTPOKE § OCTAHYTCHA TOJBKO OTYeCTBO u (hamMunusd.
ITocne «u3BATHA» OTUYECTBA OCTAETCA TOJBKO (hammausa. Teneps HyxK-
HO co0paTh CTPOKY-Pe3yJbTaT W3 YacTeil: «CIenuTh» (haMHIUI0 U IIep-
Bble OYKBbl MMEHHM M OTYeCTBAa, IOCTABUB IPOOEJbl M TOYKH MEMKIY
HUMHU. [{1s BREINTOJIHEHWA BCeX omepanuil OyJAeM HCHOJIb30BATH CTaH-
JapTHBIe (DYHKIIMHM, OIIMCAHHBIE BBIIIE,
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ANropuTMuUsauus U NporpaMMupoBaHme

IIpuBeaéM IOJIHBIE IPOTPAMMBI Ha IIKOJbHOM aJrOPUTMHYECKOM

fA3BIKE:

anr oM0O

Hau
auT S, name, name?
uen n
BHIBOO 'BBemuTe MMA, OTUECTBO M Oammimio: '
BBOO S
n:=nozuumua(' ', s);
name:=s[l:n-1] | BEHIpE3aATE MMSA
yoanuTe (s, 1, n)
n:=no3mumua(' ', s)
name2:=s[l:n-1] | BHpe3aTb OTYECTBO
yoamnure (s, 1, n) | ocranace Qammnmsa
s:=5 + " ' 4+ name[l] + '. ' ¥ name2(l] + '."'
BEIEOI S

KOH

u Ha Ilackame:

program FIO;
var s, name, name2: string;
n: integer;

begin
write ('BeBenguTe MMA, OTUYECTBO M dammunuio: ');
readln (s) ;
n:=Pos (' ', s);
name:=Copy (s, 1, n-1); {BEpezaTe uMA}
Delete(s, 1, n);
n:=Pos(' ', s):
name2:=Copy (s, 1, n-1); {BHpe3aTe OTYECTBO}
Delete(s, 1, n); {ocranace obammnusal
s:=s + ' ' + name[l] + '.' + name2([1l] + '.';
writeln(s);

end.

IIpeoOpazoBaHusA YHCJIO <> CTPOKA

B npakTHuYecKHX 3aja4dax JacTo HY:KHO npeoGpasoBaTh YHCJIO, 3a-
IMCaHHOE B BHJE IENOYKH CHMBOJIOB, B UMCJOBO€ 3HaAYeHUe, W Ha06O0-
por. IInA 8TOro B MIKOJBLHOM aJI'OPUTMUYECKOM fA3BIKE €CTh CTaHAapT-
Hble QYHKIIAN:




CUMBONbHBI® CTRPOKMW

¢ T _B_leJ — OepeBOJHUT CTPOKY B IeJloe YHCIIO;
¢ JIAT_B_Bell — IIePeBOJAHUT CTPOKY B BEIleCTBEHHOE YHCJIO;
¢ uey_B_JMUT — MEPeBOJHUT IeJioe YHCJIO B CTPOKY;
Y Bell B _JIMT — IEePeBOJHT BelleCTBEHHOE HYHCJIO B CTPOKY.

PasGepém Takoil npuMep:

mur s, uen N, Bem X, Jor OK

s:="'123"

N:=mur_B nen(s, OK) | N = 123
ecnu He OK mo BuBOn 'Oummbka!' Bce
s:='123.456";

X:=mur_B Bem(s, OK) | X = 123.456
ecnu He OK o BuiBOon 'Oumbka!' BCe

CTpoxky He BCerja MOKHO npeobpasoBaTh B YHCIO (HAIPUMED,
ecau B HeH comepkarcsa OykBri). IlosroMy QYHKIMH JuT B _Les H
JIUT_B_Bell MCIOJb3YIOT BTOPOH mapamMerp — JIOTHYECKYIO IepeMeH-
Hy!0o OF, B KOTOPYIO 3allUCHIBAETCA na, eCJU olepanusa 3aKOHYHIACh
VCIIeIIIHO, ¥ «HeT» B NpoTUBHOM ciay4dae. IIpu obparHOM npeobpasoBa-
HHH TaKuX npobjieM OBITH He MOXKET:

N:=123

s:=uen B JUT(N) | s = '123"
X:=123.456

s:=pem_B JUT(X) | s = '123.456'

B sssixe ITackans crpoka mpeobpasyercss B 4ucjo (Ijejoe WIKA Be-
IIecTBeHHOE) ¢ IIOMOIIIBIO Npoleayphbl Val:

var r: integer;

s:="'123";

Val(s, N, r); {N=123}
5:='123.456";

Val(s, X, r); {X=123.456}

Tperuil nmapamerp r CIYKHT AJA TOro, 4robsl saduKCHUpPOBATH
omubKy: ecJH IocJjie BhI30BAa NPOUeAYyPHl Val OH paBeH HYJIO, TO
omubKu He OBLIO, MHAYe B IIEPEMEHHYIO I' 3alIMCHIBA€TCA HOMED Iep-
BOro omub0YHOI0 CHMBOJIA.




ANropyurMusauus U NnporpaMmmMmupoBanue

IIpeoOpasoBaHme YHCJIa B CTPOKY BBIDOJHSAET Ipoueaypa Str:

N:=123;
Str(N, 8); ls='1231}
X:=123.456;

Str(X, s); {s="'1.234560E+002"'}
Str(X:10:3, s); {s='123.456"}

ITo ymMonm4aHWIO BellecTBeHHBIE YHCIa IIPeACTABJIE€HbBl B HAYYHOM
(9KCIIOHEHIIMAJIBLHOM) ¢dopmare ('1.234560E+002" Oo3Hayaer
1,23456-102). B nociexHeil cTpokKe IpuMepa HCIOIb3yercs (opmart-
HBIM BBIBOJA: 3anuch X:10:3 oszHauaer «BbIBecTH 4ucyo B 10 mosunu-
AX ¢ 3 3HAKAMU B Apo6GHOH yacTu».

Crpokn B npoueaypax u pyHKIHAX

CTpoKH MOKHO IepefaBaTh B NPOLEAYPHI H (DYHKIWUU KaK apry-
MeHTHI (3HAYEHUS MMapaMeTpoB), a TaKKe BO3BpaIaTh KakK pe3yJbTaT
¢dyuxnuit. [TocTpoum mnpouenypy, KOTopas 3aMeHseT B CTPOKe S Bce
BXOXKJIeHUs cJioBa-obpasna wOld ma cioso-sameny wiNew (3necs wOld
u wNew — »TO MMeHa IIePeMEHHBIX, a BEIpa)keHHe «ciaoBo wOld»
03HAYaeT «CJI0BO, 3aIMcaHHOE B nepeMeHHyio wOld»).

CuauaJsia paspaboTaeM aJrOpUTM pellleHus 3afauu. Ha mepBBIA
B3IVIAJ KAKeTcsl, 4TO MOYKHO HAIIMCATH TAKOH AJITOPUTM Ha IICEeBIO-
Koje:

H noka cisioBo wOld ecTe B CcTpoke S
yoanuTe cijoeo wOld m3 cTpokM
BCTaAaBUTh Ha 3TO MeCTO CJIOBO WNew

K1

OpHako Takoil anroputTm paboraer HeBepHO, ecyu caoBo wOld
BXOAHUT B cocTaB wNew, HaIpuMep, HYXHO 3aMeHUTh '12' Ha 'Al12B'
(IOKAaKHUTE CAMOCTOATE]BLHO, YTO 9TO NIPUBEAET K 3aIUKJIABAHUIO),

Yrobsl ma3bemxars momobHBIX mpobiiem, monpofyeM HaKaIlIUBATH
pe3yJbTAT B APYrOM CHMBOJBHOM CTDOKE res, yAalAsa U3 CTPOKH § yiKe
obpaboraHHYI0 4acTb. IIpeamoJiosKuM, 4YTO HA HEKOTOPOM Iliare B
ocTaBHIe#CA YAacTH CTPOKM § oOHapy»keHo caoBo wOld (puc. 8.13, a).




CuMBONbHbLIE CTPOKW

res wOld s

wNew
res s
[ . |
8
res 8
BN I |
2
Puc. 8.13

Tenepp HY’KHO BBIIOJIHHUTE CJIEAYIOINUAe NeHCTBUA:

1) Ty yacTh CTPOKH S, KOTOpas CTOUT cJieBa OT obpasma, «IpuIe-
IHUTH» B KOHEI[ cTPOKHU res (puc. 8.13, 6);

2) «IpUNEenUTE» B KOHEI, CTPOKM res ciioBo-zsameHy wNew (puc.
8.13, 8);

3) yaanaThs u3 CTPOKM S HAYaJIbHYIO 4YacTh, BKJIOYadA HalleHHOe
caoBo-obpasern (puc. 8.13, 2).

Ilanee Bce 3TH omepanuu (HaumHas ¢ noucka ciosa wOld B cTpo-
Ke 8) BBIIOJHAITCH 3aHOBO J0 TeX IIOpP, IIOKa CTPOKA $ He CTAaHeT Imyc-
roii. Eciin ouepenHoe cioBo-ob6pasen; HaWTH He yAaJOCh, BCA OCTaBIIA-
Acs CTPOKa S IIPHUIIMCHIBAETCS B KOHEI CTPOKH-pe3yJbTaTa, H IIHAKJI
3aKaH4YNUBaAETCH.

B Hauasie paGoThl aJirOpUTMa B CTPOKY r'éS 3allUChIBaeTCHA ITycTas
cTpoka '', He cojiep;Kalnasa HU ojHOro cumBona. B tabaune 8.3 mpu-
BeJIEH ITPOTOKOJ paboThl aJlropurMa 3aMeHsl JJIA CTPOKH '12.12.12°',
B KOTOPO# HYXHO 3aMEHHUTH cJIoBO '12' Ha 'Al2B"'.

Tabauya 8.3
Pabouas cTpoka s Peayasrar res
'12.12.12' ~
1 12:12) "Al12B’
120 'A12B.A12B’
B 'A12B.A12B.A12B’




ANropuTrMu3auusa u NnporpaMmMmupoBanme

Tenepr MOKHO HamucaTh NPOLEAYPY Ha MIKOJILHOM A&JTOPUTMHU-
yecKoM #3bIKe. Tak Kak OHA HOJYKHA MEHATH CTPOKY S, 8Ta CTPOKAa
JO/KHA OBITH OJHOBPEMEHHO APIryMEHTOM M Pe3yJbTaToM (B IIKOJb-
HOM aJrOPUTMHYECKOM fA3bIKE — aprpes), a cTapoe M HOBOE CJI0Ba —
3TO IPOCTO apryMeHTHI (apr).

anr replaceAll (aprpes smuT s, apr smr wOld, wNew)
Hay
JUT res
uen p, len
len:=gnuH (wOld)
res:=""
HI noka nnauH (s)>0
p:=no3uumsa (wO0ld, s)
ecmn p<0 To res:=res+s; BHEXOI BCe
ecnn p>l To res:=res+s[l:p-1] Bce
res:=res+wiew
ecnu p+len>miuH (s) ToO
S:='Il
uHave s:=s[pt+len:mnuH(s) ]

BCE

I

s:=res
KOH

HanguMm HEKOTOpHIE NMOACHEHHMA K mporpamme. IlepemMeHHas p —
9TO HOMEpP IIepBOr0 CHMBOJIA IIEPBOr0 HAMZeHHOTrO CJI0Ba-obpasma
wOld, a B nepeMeHHO# len 3anmcaHa JJIMHA 3TOro cjaoBa. Ecau mociie
IIOMCKA CJIOBA 3HAUeHHe p MeHbIle HyadA (ofpasel He HaiifieH), IPOHC-
XOJIUT BBIXOJ U3 IIUKJIA:

ecnn p<0 mo res:=res+s; BHXOI BCe

Ecin P = 1, To cuneBa ot 06[)&31[& €CTh KaKHe-TO CHMBOJIBI, M HX
HYMHO «IIPHIENINTE» K CTPOKe res:

ecnn p>l To res:=rest+s[l:p-1] BCe

VYcunoBue p+len>nnuH (s) o3Hauaer, 4To obpasel CTOUT B caMOM
KOHIE CJIOBd, IIPH 9TOM OCTATOK CTPOKH § — IIycTad CTPOKA.

B KoHIle mporpaMMbl pe3yJIbTAT 3AlUCLIBAETCS HA MECTO HCXO[-
HOU CTPOKH S.




CyuMBOJIbHbIE CTPOKU

ﬁpmeném IpHMepP HCIOJbL30BAHUA IIPOIeyPhI:

anr 3amMeHa BCex
Ha4
aur s='12.12.12"
replaceAll (s, '12', 'Al2B')
BHIBOI S
KOH

IlocTpoeHHYIO BBIIIE NOPOLEAYPY MOMKHO JIETKO IIPeBPaTUTh
B pyHKNuio. [I1sg 9TOro HyKHO:

* B 3arojioBke (PYHKIUM yKas3aTh, YTO OHA BO3BpallaeT CTPOKY
(mo6aBUTH KJIIOUEBOE CJIOBO JIAT);

© BCce mIapaMeTphl [JOJIKHBI OBITH aprymMeHTaM# (HYXHO yOpaThb
aprpes u apr);

¢ IIOCKOJIBKY B IIKOJIBHOM AJrOPHTMHYECKOM fA3BIKe HeJIb3A Me-
HATH ApryMeHThl BHYTPH IIPOIEAYPhI, HA30BEM IepBHIH mapa-
meTp (McxopHyI0 cTpoKy) S0, u BBeJEM AOIOJHUTENLHYIO Ilepe-
MEeHHYIO § /I paGoThI CO CTPOKOM B IpOLeAype;

* B KOHIle HYJXKHO 3allMCaTh Pe3yJbTAT BO BCTDPOEHHYIO IepeMeH-
HYIO 3HAY, 8 He B 8.

Huxe nmokasaHbl Bce M3MEHEHHBIE YaACTH IIOAIIPOrPaMMbI:

anr ygutr replaceAll (mur s0, wOld, wNew)

Ha4
JUuT S
s:=s0

... | Temo mpouenyps
3HaY:=res
KOH

BriseiBaTh QYHKIIUIO MOXKHO TaKHM oOpasom:

anr 3aMeHa Bcex
Ha4
aur s='12.12.12"
:=replaceAll (s, '12', 'Al2B')
BEHIBOI S
KOH




AnropurMusaums m nporpaMmmMmmpoBaHue

PexypcuBHBI nmepedop

B andasure sizpike miuemenu «tymba-romba» derwsipe 6yxBeI: «bl»,
«III», «9» u «O». Hy:XHO BBIBECTH HA 9KPAH BCE CJI0BA, COCTOAIIHAE
us K 6YKB, KOTOpbIe MOKHO IMOCTPOUTH M3 OYKB 3TOro ajxdasura.

9T0 TUIWYHAA 3ajadya Ha nepefop BapUaHTOB, KOTODPYIO YAOOHO
cBeCTH K 3aZlade MEHbIIero pasmepa. Byjaem onpenenars GYKBEI cloBa
IOCJIefOBATENBHO, OHY 3a Apyroii. IlepBas 6yKBa MoKeT OBITH 1060
13 4eTeIpéx Oyke asdasura. IIpeanonoxumM, 4TO CHayasa IepBOil MBI
nocrasuiy 6yksy 'BI'. Torga aasa Toro, 4ro0bl IOJYYNTH BCe BaApHUAH-
TBI ¢ mepBoil 6ykBoii 'bl', Hy»HO mepebparh Bce BO3MOMKHbIE KOMOH-
Hauud OykB Ha ocraBmuxcsa K — 1 mosunuax:

ITepebop K—1

/ CHMBOJIOB
[ B | |

Iaee moOYepENHO CTABHMM HA IIePBOE MECTO BCE OCTaNbHBIe OYyK-
BBI, IOBTOPAA IIPOLEAYDPY:

anr nepebop K cuMmeONOB

Ha4
w[l]:='H'; nepebop nocnemHux K-1 cCHMMBOJIOB
w[l]:='ll"; nepeGop nocnegHux K-1 CHMMBOJIOB
w[l]:='4U'; nepebop nocnemHux K-1 cuMBOJIOB
w[l]:='0"; nepebop nocnemHux K-1 cHUMBOJOB
KOH

3mech uepe3d w 0003HAUEHA CUMBOJIBHAS CTPOKa, B KOTOPOM Xpa-
HuTcs pabouee cioso. Takum obpasom, 3ajgada AJas CJIOB AIHHBI K
cBesiachk K 4 3agmauam ansa caoB anuHel K — 1. Kak BeI 3Haere, TaKoH
npueM Ha3bIBAeTCH peKypcuell, a Iponeaypa — PeKypPCHBHOM.

Korza pexypcus jgoyxHAa 3akoHunThes? Torma, Korjga Bce CHMBO-
Jael OyayT paccrasyieHsl. IIpu 9TOM HY’KHO BEIBECTH IOJIyYHBIIEeCH
CJIOBO Ha BKPaH M BEIMTH U3 MPOLEAYDHI.

IlomcunTaeM KOJMYECTBO BCeX BO3MOMKHBIX cjoB ainubbsl K. Oue-
BHIHO, 4TO cJIOB JuuHEI 1 Beero 4. [obaBaasa emeé onHy 6yxBy, moiy-
yaem 4 * 4 = 16 xomOunanuii, gua Tpéx 6yKB — 4 - 4 - 4 = 64 cyoBa
u 1. a. Takum o6pasom, u3 4 6yKB MOKHO cocTaBuTh 4K ciroB munHbl K.

B oCHOBHO# mporpaMMe IOCTPOMM CJIOBO (CHMBOJBHYIO CTDOKY)
word HY:XKHOU MIHHEBEI (4TO B Hel Oyaer samumcaHo, He MMeeT 3HaYe-




CuMBOJbHbIE CTPOKW

HusA). IIpoueaype TumbaWords mepenaércs ajxdaBuUT B BHJE CHMBOJIb-
HOUM KOHCTAHTHI, CJIOBO WOrd U YHUCJO yKe YCTAHOBJIEHHBIX CHMBOJIOB
(B mauame — 0):

anr HIYO

Hay
yur word = '..."'; | mz K CUMBOJOB
TumbaWords ('HIIYO', word, 0)

KOH

B nmnpomeaype HCHONB3yeTCs ONUCAHHBIN BbIIIE DPEKYPCUBHBIN
aJITOPUTM:

anr TumbaWords (mmr A, w0, nenm N)
Hay
ecnun N = nnuH (w0) To | CJIOBO MOCTPOEHO
Bueog w0, HC
BRIXOQ
BCe
uen i
IUT W
w:=w0
HO ons 1 or 1 mo nnwmH (A)
w[N+1]:=A[1i]
TumbaWords (A, w, N+1) | pekypcus
KI1,
KOH

Eciu ycnoBue B Hauase mpoueaypsl JOXKHO (He Bce CHMMBOJIBI pac-
cTaBJieHBI), B IHKJe IepebupaeM Bce CHUMBOJBI ajxdaBUTa U IIO-
O4YepEAHO CTABMM HMX Ha IepBoe CBOOOJHOE MECTO, a 3aTeéM BBI3LIBAeM
PEKYPCHBHO 3Ty Ke NIpPOLeAYypYy, VBeJIWduBas TpeTHH mapamerp Ha 1.
ITocKkONMBKY IIKOJBHBIH AJNrOPUTMHYECKHMHA fABLIK HEe I03BOJSAET Me-
HATh NepeMEeHHYIO-apTYMEeHT, MBI BBIHYKAEHBI BBECTH [JONOJHHUTEIb-
HYIO JIOKQJBHYIO IIePEMEHHYIO W.

IIpuBeném ananormuHyio nporpammy Ha Ilackame:

program YSCHO;

var word: string;

procedure TumbaWords (A, w: string; N: integer);
var i: integer;
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begin
if N=Length (w) then begin
writeln (w) ;
exit;
end;
for i:=1 to Length(A) do begin
w[N+1l]:=A[1i];
TumbaWords (A, w, N+1);
end;
end;
begin
wordi=: ¥ gus Y3
TumbaWords ('HIUO', word, 0);
end.

CpaBHeHMe M COPTHPOBKA CTPOK

CTpoxkH, KaK M 4YHcjIa, MOMKHO cpaBHUBaTh. [[1d CTPOK, cocros-
MUX U3 ONHUX OYKB (PYCCKHUX WJIM JIATUHCKHUX), Pe3yJIbTAT CDABHEHUSA
OuYeBHEH: MeHbIe OyJeT Ta CTPOKA, KOTOpas HAeT paHbIIe B ajda-
BUTHOM Iopsaake. Hanpumep, CJI0BO «IIapoBO3» OyAeT «MeHbIIE», YeM
C/I0BO «[APOXOA»: OHM OTJHMualoTca B maAToil 6ykse: 'B' < 'x'. Bouee
KODOTKOe CJIOBO, KOTOpOe COBHaZaeT Cc HadaioMm OoJiee AJMHHOTO,
rToxke OygeT CTOATH paHbIle B AajX(@aBATHOM CIHMCKe, I03TOMY
'map’ < 'mapk’.

Ho oTKyma KOMIBIOTED «3HaeT», YTO Takoe aJ(paBUTHBIA MHOpHA-
nok? U Kax cpaBHUBATBL CJIOBA, B KOTOPBHIX €CTh CTPOYHBIE W 3arjaB-
Hble OVKBBI, a Takye nudpel u Apyrme cumsoibi? Yro Goxasiue,
'TIAP', 'Tlap’' uam 'map'? OxasbiBaercs, IPU CPaBHEHHM CTPOK HC-
MOJB3YIOTCHA KOABI cMMBOJIOB. Toraa monxydaercs, 4TO:

'TIAP' < 'Tlap’ < 'map’.

Boasmém napy TIAP' u 'Ilap’. IlepBblil cuMBOJ B 000HMX cCJIOBax
OJMHAKOB, a BTOPOil OT/IMUaeTcss — B IIEPBOM cJioBe OyKBa 3aryiaBHasd,
a BO BTODOM — TaKas ’Xe, HO CTpPOYHasd. Bo BCeX COBpPeMeHHBIX Tab-
munax cumsoJios (Briiouass UNICODE) sarsaBHbIe OYKBBI CTOAT PaHb-
[Ile CTPOYHBIX ¥ IO3TOMY MMEIOT MeHbImme Koanl. ITostromy ‘A’ < 'a’,
'II' < 'a’ u 'TIAP' < 'Ilap’ < 'map’.

A Kak ke ¢ ADYTMMH cHUMBoJaMu (nudpamu, JaTuHCKuMU OyKBa-
mu)? Iludpsl CcTOAT B KOZOBOM TabiauIe N0 MOPAAKY, IPUYEM paHbIIe,
yeM JATUHCKHe OGYKBBI; JaTMHCKHEe OYKBBEI — paHbIe, 4YeM DPYCCKHE;




CuMBONbHbIE CTPOKK

sarmaBHble OYKBBEI (pycCKHMe U JIaTHHCKHE) — paHbIIe, YeM
COOTBETCTBYIOIIME CTPOoYHEIe. IlosToMYy:

'6STEAM’ < 'STEAM’ < 'Steam’ < 'steam’ < 'TIAP’ < 'Tlap’ < 'map’.

CpaBHeHHEe CTPOK WMCIIOJIB3yeTcs, HAIpUMep, IIPH COPTHDOBKE.
PaccmoTpuM Takyio 3ajgady: Hajgo BBecTH ¢ KjaaBuaTyphl 10 dhammimit
¥ BBIBECTH HX Ha 9KpaH B anGaBUTHOM IOPALKE.

Jnsi cOpTHPOBKM yAOOHO BEHIJEJIUTH MACCHB CTPOK, KOTOPBIMI
B IIKOJBbHOM AJTFOPUTMUYECKOM fA3bIKe O0BABIAETCA Kak nurrad,
a B ITackane — array of string. BBox u BBIBOJ BBINIOJHAITCA
C NOMOIIBIO CTAHAAPTHBIX IITMKJIOB, & COPTHPOBKA — JIIOOBIM HM3BECT-
HBIM cocofoM, HampuMep MeTOAOM IY3bIPhKA:

anr CopTuUpoBKa CTPOK program StringSort;
Hay const N=10;
nen i, j, N=10 var i,j: integer;
aurraé S[1:N] sl: string;
auT sl S: array([l..N] of string;
HO anst 1 or 1 mo N begin
Beon S[i] for i:=1 to N do
K11, readln(S[i]);
HI ang i or 1 mo N-1 for i:=1 to N do
HU anst J or N-1 go i mar -1 for j:=N-1 downto i do
ecnm S[j+1]<S[j] wo if s[j+1]<S[j] then begin
sl:=5([j]; sl:=S(j]:
S[jl:=S[j+1]; S[j1:=S[j+1];
S[j+1]:=s1 S[j+1]:=s1;
BCE end;
KII for i:=1 to N do
K11 writeln(S[i]);
HU ons 1 or 1 mo N end.
BelBOO S[i], HC
K11,

KOH
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Bonpocskl u 3apgaHua

1. Yro TaKkoe cHMBOJbHAA CcTpOKa?
2. Tlouemy Hey10OHO 3aMEHATEL CTPOKH MACCHBAMM CHMBOJIOB?
3. Kak o00BABIAKTCA CTPOKM B IIKOJHRHOM AaJIFOPUTMHUYECKOM sA3LIKe
u B ITackane?
4. Kax obpaiaTbcs K 3JIeMeHTy CTPOKH C 3aJaHHBIM HoMepoM?
5. Kak Bbruucisierca AJMHA CTPOKHU?
6. Uro ofosHauaeT onepanus «+» IPAMEHHTEJIBHO K CTPOKAM?
7. IlepeunciuTe OCHOBHEIE ONEPAIMM CO CTPOKAMH M COOTBETCTBYIOIIME UM
cTaHAApPTHBIE QYHKITUH.
8. Kak onpenenuTs, YTO IPU IMOMCKe B cTPoKe obpasen He Haligen?
9. Yem pasjuualTCHd CpPEACTBA ITKOJBHOTO AJNTOPHTMHYECKOro A3bIKA
u Ilackans ansa paboTsl co cTpoKamMu?
10. Kax npeofpa3oBaTh YMCJI0 U3 CHMBOJBHOTO BHAA B YHUCJIOBOM U oOpaTHO?
11. Iloyemy cTPOKY He Bcerja MoxHO npeobpasoBars B umuciao? Kax ompeze-
JINTH, YTO Mpeobpa3oBaHMe 3aKOHYMJIOCH HeyIauHO?
12. O6'bsicEnTe BHIpAXKEHHE «PEeKYPCHBHBIN nepebop».
13. CpaBHEMTe Ha IpHUMepax PEKYPCHBHEIE M HEPEKYPCHBHBIE METOABI pere-
HHA nepebOPHBIX 3a4ad.

Y IoaroroBbTe coobmeHHe

a) «CuMBOJIbHBIE IepeMeHHbIe B A3bIKe CH»
6) «CumBosbHBIe cTpoKH B s3bike Python»

=

W Sanauu

Sl
CY
i

&
£

1. Hanumure nporpaMmy, KOTOpas BO BBeIEHHON CHMBOJIBHOW CTPOKe 3a-
MeHsAeT Bce OYKBHI «a» Ha GYKBBI «0» M HaoboOpOT, 3arjiaBHbBIe — HAa 3a-
rJaBHBIE, CTPOYHBIE — HA cTpouHsle. IIpu BBoZe crpoku 'a6cABC’ nom-
JKeH MOoJTyIuThCH peayabrar 6acBAC'.

2. BeeiuTe CHMBOJBHYIO CTPOKY M ITpOBephbTe, ABJAETCA JIM OHA NAJAUH-
dpomonm (NATMHAPOM UMTAETCH ONUMHAKOBO B 0OOMX HANpaBJIEHUAX, Ha-
IpHUMep: «Kasak»).

3. Beegure agpec daiina u «pasbeprre» ero Ha 4acTH, pasjejéHHbIe 3HA-
KoM «/». Kaskayio 4acTh BEIBEJUTE B OTAEJBLHOM CTPOKe.

4. Beegure CTPOKY, B KOTOPO# 3ammcaHa cyMMa HATYPAJbHBIX YHCeJ, Ha-
npumep '1+25+3'. Beruncaure 9T0 BEIpayKeHHE.

5. Beegure ¢ KJaBUMaATypHI B OJIHY CTPOKY (PaMHJIHIO, UMA U OTYECTBO, pa3-
JenuB WX mpobenoM. BriBeaurTe mEHMnuansl u (amunmio. Hanpumep,
npu Beoje ctpokm MpamoB Ilérp CeMEHOBHY' JOJMKHO HOJIYYUTHCH
‘T1.C. UBaHoOB'.
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6. Pas6epurecs, Kax paboraer emié ofHa (PYHKIMA 3aMeHBI:

anr sur ReplaceBad (aur s0, s0ld, sNew)
Hay
amT S
s:=s0
uen p, len
len:=pnuH (s01ld)
p:=no3uum#a (sOld, s)
HI noxa p>0
yonanmure (s, p, len)
BCTaBUTE (SNew, s, p)
p:=nozuumsa (s0ld, s)
KIy,
2HAY =5
KOH

IlpuBeauTe NpUMep BXOAHBLIX NAHHBIX, INPH KOTOPBIX 2Ta (DYHKIUA pa-
foTaeT HeNpPaBUJIBLHO.

7. HanumnTe peKYpPCHBHYIO BePCHIO NIpOLeAyphl replaceAll. CpaBHHTe
ABe Bepcur. Kakyio U3 HUX Bhl peKOMEHAyeTe BeIOpaTh W modeMy?

8. Hanmmmure ()yHKIHIO, KOTOpasd M3MeHAET B MMeHH (dailia pacnimpeHue
Ha 3azaHHOe (Hampumep, Ha bak). @yHKOUA TPHHUMAET ABa IapaMer-
pa: umsa (daiina ¥ Hy)KHOe pacHIMpeHHe. YUYTHUTe, YTO B HCXOJHOM HMe-
HH paclI¥MpeHHe MOYKeT ObITH IIYCTHIM.

9. Hannmure (QYHKOHIO, KOTOpas OIpelensier, CKOJBKO pa3 BXOAUT B
CHMBOJIBHYIO CTPOKY 3aJaHHOE CJIOBO.

10. C gnaBuaTypsl BBOAMTCA umcyio N, ob6osHauawmiee KojudectBo (yrdHo-
JHCTOB KoMaHAbl «Bybauk», a sareMm — N CTPOK, B KasKA0il M3 KOTO-
pbix — uH(OpManusa o6 ogHOM dyrdonucTe B TakoM Gopmare:

<Pamunua> <HUma> <roj poKAeHUA™> <ToJbI>

Ilanable pasgensawTcea ogHEM npobesom. HyXHO MOACYUTATH, CKOJBKO
tdbyrdoamcToB, poguBmIEXcA B mepuok ¢ 1998 mo 2000 r., He 3abmam M-
yeil Boobie.

11. B ycnoBuax zagaum 10 onpepennTte paMuiInio U uMaA dyrdoamcra, 3a-
OuBIIEro HauGoJbIIee YHUCIO I'OJI0OB, H KOJIHYECTBO 3a0UTHIX UM I'OJIOB.

12. B ycnoBuax zapaum 10 BeIBeguTe B aM()aBUTHOM IOpPAAKe (haMHIAH K
uMeHa BceX byT6omHuCTOB, KoTOphIe 3a0niam XxoTa GBI ofuH roj. B come-
Ke He bosee 100 ¢pyrboamcros.

13. sMeHuTEe IporpaMMy pPeKypPCHBHOro mepebopa Tax, 4ToOBI JJIMHY CJIO-
Ba MOXXHO OBLIO BBECTH C KJIABHATYDHI.

14. BriBeguTe Ha sKpaH Bce ciaoBa u3 K OykB, B KoTopeix Gyksa «bl» BeTpe-
gaerca Oojsiee 1 pasa, U moacuMTaiiTe HX KOJIHYECTBO.




ANropurMuaauma u nporpamMmmMmuposaxme

15. BriBesuTe Ha sKpaH Bce cioBa u3 K GYKB, B KOTOPBIX €CTh OJMHAKOBbIE
OyKBEI, cToAmue pamom (Hanpumep, «bIIIIIO»), u nojacuuTaiTe HUx
KOJIMYECTBO.

16. B aspike mIeMeHH «TyMmbGa-iom6a» 3anpelneHo CTABHTHL JBe IJIACHBIE
OVKBEI moApaAA. BeiBeauTe Bce caoBa AMUHEI K, YIOBIETBOPAIOIINE 3TO-
My YCJIOBHIO, M HAHIHTE HX KOJIHUYECTBO.

*17. Hanoumure nporpaMmy nepefopa cJIOB 3aJaHHON IJIMHEI, HE HCIOJIB3Y-
JOIIyI0 pexkypcuio. IlonpobyiiTe cocTaBUTh (DYHKIHIO, KOTOpaA HA OCHO-
Be HEKOTOPOil KOMOMHAIMMA BEIUMCIAET CIAEAYIOIIYIO 3a Hel.

*18. Ilepecranoeku. K Bam npumim K rocreii. Hanummure nporpaMmy, KOTo-
pas BBEIBOOHUT BCE NepPecmMaHo6Ku — CHOCOOBI IIOCANWTHE MX 3a CTOJIOM.
I'ocTeit MOKHO 0603HAYNUTD JATHHCKUMH OYKBAMH.

Yro Takoe MATPHIIBI?

Muorue mnporpaMmbl paboTalT ¢ AaHHBIMH, OPraHU30BAHHBIMHU
B Buje tabaui. Hanpumep, npu cocTaBIeHUHU IPOrPaMME] JJif UT'DBI B
KPEeCTUKU-HOJUKHA HYKHO 34IIOMHHATH COCTOAHME KAaMXIOH KJeTKH
KBaJpaTHOM HOCKH. MOKHO HOCTYHHMTH TaK: IYCTHIM KJIETKaM IIpH-
CBOHMTH KOZ —1, KJIeTKe, I'ie CTOUT HOJHUK, — KoA 0, a KieTke ¢ Kpec-
TuroM — kKox 1. Torpa maDOpMALUA O COCTOSHUU IIOJIA MOMET OBITH
sanucaHa B Buae tabauns! (puc. 8.14).

1 2 3
O X 1|-1{0|1
Ol X 2(-1|0
O|X 8[o|1 |1
Puc. 8.14

Taxue TabaMIlbl HA3BIBAIOTCA MATPHIIAMM MJIA ABYMEPHBIMH Mac-
cuBamu. Kaxaeplii sjgeMeHT MaTpHIbl, B OTJIA4YHe OT OOBIYHOrO (JIM-
HeMHOro) MaccuBa, MMeeT ABa HMHAEKca — HOMEp CTPOKH M HOMeEp
cronbna. Ha pucynke 8.14 cepsiM (DOHOM BBIZIeJIEH 3JIEMEHT, HAXOMA-
nuiica Ha ImepecedeHUU BTOPOM CTPOKH M TpeThero crojbmna.




MaTpuubi

MaTtpuua — 370 npaMoyronbHas Tabnuua, cocTasneHHas n3 ﬂ}
3NEeMEHTOB OAHOro TUNa (4Yucen, CTPoK u T. 4.). Kaxaplih anemeHT
MaTpuLbl UMEeT ABa MHAEKCA — HOMepa CTPOKW u ctonbua.

Ilpu o0BABIEHWM MATPHUI[ YKa3bIBAIOT ABa AWANa30HA HHIEKCOB
(a1s cTpoK M CTOJIOIIOB):

uen N=3, M=4 const N=3, M=4;

genra® A[1:N,1:M] var A: array[l..N,1..M] of integer;
Bemrab X[-3:0,-8:M] X: array[-3..0,-8..M] of double;
Jorra6 L[1:N,0:1] L: array(l..N,0..1] of boolean;

KaxgomMy ajleMeHTY MATPUIBI MOYKHO IIPUCBOUTHL JII00Oe 3Haue-
HHe, JOIYyCTHMOe AJiA BbIOPDAHHOIO THIIA JaHHBIX. IIOCKOJIBKY HWHJIEK-
COB JBa, IJIA 3aIIOJJHEHUS MATPHUIBl HY’KHO HCIIOJIb30BATh BJIOKEHHBIN
nukJ. [lanee B npumepax 6yeM cuUTaTh, 94TO OO'bABIEHA MATPHUIA U3
N ctpok u M cTos0uoeB, a i ¥ j — IeJOYHCIeHHLIe IepeMeHHbIe, 000-
3HAYAKIINE WHJEKChl CTPOKH W cToJ0na. B ciefyiomeM IpuMepe MaT-
PHIla 3aI0JHAETCA CAYYANHBEIME YUCJIAMH M BBIBOAHUTCA HA 9KpPaH:

HU gns i or 1 mo N for i:=1 to N do begin
HO gns j or 1 mo M for j:=1 to M do begin
A[i,j]l:=irand (20, 80) A[i,]j]:=random(20)+80;
BREBOm A[i,j], *** write(A[i,3]1:3)
KII, end;
BEIBOM, HC writeln
KIJ end;

Takoif ke ABOHHOM IMKJI HYKHO HCIOJbB30BaTh IasA IepebGopa
BCEeX 3JIEMEHTOB MATPHIBI. BOT KaK BBEIUMCIAETCA CyMMa 3HAYEHHH
BCEX DJIEMEHTOB:

s:=0 s:=0
HOI onss i or 1 mo N for i:=1 to N do
HO gnsg ] or 1 mo M for j:=1 to M do
s:=s+A[i,]] s:=s+A[i,7];
KIT,

K




AJ'II'O[JHTMMSE]U.HR v nporpammMmmpoeaHuve

O6pabGoTKa 371eMEHTOB MATPHIIEI

ITorkasxkem, Kax MOXHO obpaborarTs (HAIpUMED, CIOMKUTH) HEKOTO-
phle 3JIEMEHThl KBaJAPAaTHOH MAaTpMUbI A, cojep:kamieil N cTpok m N
CTOJIOIOB.

Ha pucyske 8.15, a BbifiesieHA IJiaBHAA AUArOHAJbL MATPUILLI, HA
puc. 8.15, 6 — Bropas, nobGouHas AMAroHaJ b, Ha puc. 8.14, 8 —
rJaaBHAasl JUATOHAJb U BCE 3JIEMEeHTHI IIOJ HeM.

a 0
Puc. 8.15

I'maBaas nmaromanas — 3To anementhl A[1,1], A[2,2], ..., A[N,N],
T. €. 2JEeMEeHThI, ¥ KOTODPBIX HOMEp CTPOKHM paBeH HOMepy cToJjabma.
Jis nepebopa 3TUX 2JIeMEHTOB HYKeH OJUH IHUKJI:

HO gnst 1 or 1 mo N for i:=1 to N do begin
| paBoraem cm {paboraem c }

KIT, end;

DneMeHTsl mobGounoii auaromamum — aro A[1,N], A[2,N-1], ...,
A[N,1]. 3ameTuM, 94TO CyMMa HOMEPOB CTPOKHM H CTOJIOIA AJA Kax-
zoro ajgeMeHTa paBHbl N + 1, moatomy moJjiy4aeM Taxkoil ITUKJ Iepe-
Gopa:

HO gnss i or 1 mo N for i:=1 to N do begin
| pacoraeu c (pacoraeu ¢ ]
KII, end;

B cayuae o6paboTKu BcexX B3SJIEMEHTOB HA TJIABHOM JUArOHAIH
u oA Hel (cM. puc. 8.15, 8) HyKeH BJIOMKEHHBII IIMKJI: HOMEP CTPOKH
6yner MeHaTbeAa or 1 o N, a HOMep cToJIOUA A KasKAoil CTPOKHU i —
or 1 pmo i:

H gnss i or 1 mo N for i:=1 to N_do begin
HU gnsa | or 1 no for j:=1 todo begin
| paboraem c {paBboraem c }
K11 end

K11, end;




Matpuus EEoXE

Yro6bl HEepecTaBUThL CTPOKH HMJIH CTOJOIIBI, AOCTATOYHO OJHOTO
nukiaa. Hanpumep, mepecTraBuM CTPOKH 2 U 4, HCIOJB3Yys BCIIOMOTa-
TEeJILHYIO IEeJIYI0 IIepeMeHHYIO C:

HI gnss J or 1 mo M for j:=1 to M do
c:=A[2,]] c:=A[2,3];
Al2,]j]:=A[4,3] Al[2,j]:=A[4,31:
Al4,j]:=c Al4,]]:=c;
KIJ end;
BOHDOCH 1 3agaHua @

1. Yro Taxkoe MaTpHIbI? 3aueM OHU HYKHBI?

2. CpaBHHTE NOHATHA «MACCHB» M «MAaTPHILA».

3. Kaxk BBl gymaeTe, MOMKHO JM CYMTATbL, YTO HEPBEIN MHIEKC 3JIeMeHTA
MaTpPHILBl — 3TO HOMep cTonbia, a BTOpoi — HOMep CTPOKH?

4. Moryr /M WHAEKCHI BJIEMEHTOB MATPHUILI IPUHUMATH OTPHUIATEILHBIE
M HyJIeBble 3HAYEHUA?

5. Yro rakoe riaBHas ¥ NMoGOYHAA AMATOHAIU MATPHUIBI?

6. ITouemy cyMMupOBaHUEe 3JI€MEHTOB IJIAaBHOH AMAroHAJIH TpebyeT OZMHOY-
HOI'0 IMKJIa, a CYMMHDOBaHHe BJIEMEHTOB IIOJ IJIaBHOM AHATOHAJIBI0 —
BJIOKEHHOT0?

IloaroroBeTe coobmenue o

a) «Marpuusl B asbsike Cu»
0) «Marpuns! B assike Python»

3apaum

1. Hanumure mnporpaMmy, KOTOpas HAXOAUT MHHHMMAJBLHBIH M MakKcu-
MaJbHBIN BJIeMEeHTHI MATPHIILI M UX MHAEKCHI.

2. Hannmure mnporpaMmy, KOTopas HAXOAUT MHUHHMAJBHBIN M MaKCH-
MAaJIbHBIM DJIEMEHTHI M3 2JIEMEHTOB MATPHIEI ¢ YETHBIMH ITOJIOKHTEIb-
HBIMM 3HAYEHUAMH M WX HMHIEKCbl. YYTHTE, 4YTO TAKMUX 3HJEeMEHTOB B
MATPHUILE MOYKEeT U He OBITh.

3. Hanuimure nporpaMmy, KOTopas BBIBOJAMT HA SKPaH CTPOKY MaTPHIHI,
cyMMa 3HAYEHWI 3JIeMeHTOB KOTOpoil Hamboabmnias.

4. HanumuTe IporpaMmy, KOTopas BHIBOJAMT HA BKPAH CTOJIOEIl MaTDHILHI,
cyMMa 3HaYeHHUH BIE€MEeHTOB KOTOPOr0 HAaMMEHbIIAdA.

5. Hanummure nporpaMmy, KOTOpas B3aloJHAeT MATPHULY CIyV4aiHBIMHI
YHCJaMH, 8 3aTeM 3alMchbIBaeT HYJH BO BCe 3JIEMEHTHI BhIIIEe IJIaBHOI
AMAroOHAJH.




ANropmMTMM3aauma U nporpaMmMmupoBsalme

6. Hanummre nporpaMmy, KOTOpPAs SalOJHAET MATPUNY CAyYalHBIMHK
YHCJIAMH, a 3aTeM 3aIMchIBAeT HYJM BO BCe BJIeMEHTHI BhIIIe MoGoYHOM
JHATOHAJH.

7. HanumuTe nporpaMMmy, KOTOpas 3amojHAET MaTpuily pasmepom 7 x 7
CAy4afHBIMHA YHMCJIaMH, a 3aTeM 3aluChiBAeT B 3JIEeMEHThI, OTMeYeHHbIe
Ha PHCYHKaXx, guciyo 99.

a ] 8

8. BanmonuuTe MaTpULy, cofep:xamyio N crpok u M cronbmos, HATYpPaib-
HBEIMHM YHMCJIAMH [0 CIMpPAJH M 3MeHKOl, KaK Ha PHCYHKAax.

-3-}-9-1-8-1-4 1|81 |8 i ety |12

o-+-tim12| 5 Y ,5'( ,,8'; 70 2| 5|8 |11

ol gl 7l86 6-1-7"| o2 B+-4 | 9-110
a (1] 8

9. BamosHUTE KBAJAPATHYIO MATPHILY CIAYYaMHBIMHM YMCIAMH U BBIIOJIHH-
Te eé MmpaHcnoHuposearue: TaK HA3BIBAeTCs NPOIEeAypa, B pe3yJabTaTe
KOTODO# CTPOKM MATPHIbl CTAHOBATCA cToNGmamMu, a CTOJAGHBI —
CTPOKaMH.

6
718]9 6|9

10. ITukcenn pucyHKa 3akoguposanbl yncaamu or 0 1o 255 (oGosHavaromu-
MH SpPKOCTh IOHMKCeJeH) B BHJe MaTPHILHI, cogepxameir N crpox u M
cronbmoB. HyxHO mpeo6pa3oBaTh PHCYHOK B 4épHO-0eJblil IO Ciaeayio-
meMy aJIrOpUTMy:

. BBIYHCJHTH CPEAHIOK APKOCTH IMHKCeJelH 0 BCeMY PHCYHKY;
, BCe IIMKCEIH, APKOCTh KOTOPHIX MEHbIIe CPeAHeil, clenaTh YEPHBIMHA
(sanucats xog 0), a ocransHele — GenbiMu (KOA 255).




PaboTa c dhannamm

11. ITukcesnm pHCYHKA 3aKOAMPOBAHLI uMciaMu (0603HAUAIOINIMMH I[BET) B
BHJe MaTpHUOEl, cogep:xameit N crpok u M cronbuos. BeimoarauTe oT-
paKeHHe PHCYHKAa CBepXYy BHM3, KaK IIOKA3aHO HA PHUCYHKE.

12. Ilukcenn pHCYHKA 3aKOAMPOBAHbLI YMciIaMu (0603HAUAIOIIMMH IBeT) B
BHJle MaTpUIbI, cojgep:kamei N cTpok m M cronbuos. BrimogsuTe mo-
BOPOT pHCYHKa Brpaso Ha 90 rpagycoB, Kak MOKa3aHO HA PUCYHKe.

4/5|6| — |85
7189 9

*13. Hanumure mporpaMmy, KOTODas MI'DAeT C YeJOBEKOM B KDECTHKH-HO-
JIAKH.

*14. B marpune, comepxameit N cTpok u M cTonbmos, «3ammcaHa» KapTa
OCTPOBHOrO rocyzapcrsa Jiumonusa (Hyau o003HAYAIOT MOpe, a eIUHU-
nsl — cymy). Bee ocTpoBa umeror dopmy mpamoyroasEuka. Hamumure
nporpamMmy, KOTOpas IO FOTOBO KapTe OnpefesiseT KOJMYeCTBO OCTPO-
BOB.

§ 68
PaGorta ¢ dbainnamn

Kax pa6Gorars ¢ daiimamu?

@ajin — 270 HabOp NAHHEIX Ha AMCKe, UMelomui uMsa. C TOUKH
3peHus IIpOorpaMMUCTa, OBIBAIOT (halbl ABYX THIIOB:
1) TexcToBBIe, KOTODBIE COAEPIKAT TEKCT, Pa3buUThLIii HA CTPOKH; Ta-
KuM 00pa3oM, U3 BCeX CIIeIMaJbHBIX CHMBOJIOB B TEKCTOBHIX (haii-
JIaX MOTYT ObITH TOJBKO CMMBOJIBEI IEPEX0Ja Ha HOBYIO CTPOKY;




ANropuTMmM3aauma n nporpammmposaHme

2) ABOMYHBIE, B KOTOPBIX MOI'YT COJiep:kaThesi Jiobkie JaHHBIE U JIIO-
Oble KoABI Oe3 OorpaHMYeHHI; B ABOMYHBIX (ailyiax XpaHATCA PH-
CYHKH, 3BYKH, BHACODHUJIBEMEI U T. 1.

Mge1 6ygeM paccMaTpUBATE TOJLKO TEKCTOBBIE (hailibl.

PaGora ¢ (aityiom U3 nporpaMmsl BKJIouaeT Tpu srana. CHauaa
HaZ0 OTKPBITH (aiil, T. e. cejaThb ero aKTHBHBIM [AJid IPOrPAMMBEI,
Ecuu ¢aiig He OTKPBIT, TO IporpaMMa He MOXKeT K HeMy o0OpalnaTbes.
Ilpu oTkpeiTuM Gaiina yKasbBAIOT pPeXUM paboTel: YTeHHE, 3alUCh
unuA pobaBiieHWe JaHHBIX B KoHel (paitna. Yamge BCero OTKPBITHIHM
daiin GJIOKHpyeTcAa TAaK, YTO APYyrue mporpaMMbl He MOTYT MCIIOJIb30-
BaTh ero. Korga ¢ailn OTKpPHIT (aKTHBeH), IPOrpaMMa BBINOJHAET BCe
HeobxonuMBIe onepanuu ¢ HuM. Ilocie aTOro Hy:KHO 3aKpsITh (haiin,
T. e. 0OCBODOMUTHL €ro, pasopBaTh CBA3b ¢ mporpammoii. MmMeHHO npwm
3aKPBITUM BCe IOCJeJHUe U3MEeHeHHUs, cAeJJaHHbIe IPOrpaMMoit B daii-
Jie, 3allMCHLIBAIOTCA HA JHUCK.

Taxoil npuHOUNI PadOTHl MHOTAA HA3BIBAIOT «IIPUHIIMIIOM CIHIBHU-
Ya», B KOTOPOM TPH «CJOsi»: «XJyieb», 3aTeM «HAUMHKA», M IOTOM
cHOBa «xJyeb» (puc. 8.16).

| €= OTrpsiTs haita

<= Pabora c (aitsiom

Puc. 8.16

B GosbIIMHCTBe A3LIKOB INpOrpaMMupOBaHusA ¢ (aitmamu pabora-
IOT 4Yepe3 BCHOMOraTeJbHble INepeMeHHBIe (MX HA3BIBAIOT YKasa-
TeJIAMY, WAeHTH(GUKATOPAMH U T. II.).

Hanpumep, B HIIKOJBHOM AaJrOPHTMHUYECKOM s3bIKe CYIIeCTBYIOT
cTaHJapTHbIe PYHKIOHAM:

® OTKPEITE Ha uyTeHMe,

® OTKPHITE Ha 2alucChb;

s OTKPHTB Ha pobaeieHue,
KOTOpBIe NIPHMHUMAIOT UMs (ailna (CHMMBOJBHYIO CTPOKY) M BO3BpaIla-
JOT CCBLIIKY HA OTKDPBITHIM (hailyn (karou daiina), KoTopas 3aluCbIBaeT-
cA B CHEIMaJbHYIO IIepeMeHHYI0 THIIa (Qani. Komanpna =zakpeTb 3a-
KpBIBAeT OTKPBITHIN (haiii:

dpastn Fin, Fout
Fin:=oTkpuTe Ha uTeHue ('input.txt')
Fout :=oTkpuTe Ha 3anmuch ('output.txt')




Pabora c pannamm

| 3meck paboraeMm c darnamm
3aKpeTh (Fin)
3akpeTh (Fout)

Ilocne saxpeiTua daiina GaiIoBy0 IEePeMEHHYI0 MOYKHO HCIIOJb-
30BaTh MOBTOPHO, AJA paboTel ¢ aTUM uMau aApyrum daimom. ITocie
OKOHYaHUA PaboThl MPOrpaMMBI BCe OTKPBITHIE (haMJIbl 3aKPHIBAIOTCH
aBTOMATHYECKH,

Ecnu aity, KOTOPEI OTKpEIBaeTCA HA YTeHWEe, He HalifleH, BOSHU-
kaer omubka. Eciam cymecTByomuii daiiy oTKpbhIBaeTcsa Ha 3alUCh,
€ro COeP:KUMOe YHUUYTOMKAETCH.

YTeHue M3 TEKCTOBBIX (hailJIOB BHIIOJHAET KOMaHJa BBOJI, 4 3a-
nuck — KoMmaHzaa eueon. Ilpm pabore ¢ daiinaMu HA IepBOM MecTe B
CIHCKe IapaMerpoB HY’XHO yKasaTh (PailjIoOBYIO IIEPDEMEHHYI0, B KOTO-
POM 3ammcaH HOMEp OTKPBITOrO (hailia. B ocTasibHOM YTeHHe M 3aIKCh
NPOHCXOAUT TaK JKe, KaKk M JJIA CTaHJapTHBIX YCTPOMCTB — KJaBUAa-
TYPBl ¥ TEKCTOBOIO 9KpaHa (9Ta Iapa yCTPOMCTB Ha3bIBAeTCs mepmu-
HAJ0M AU KOHCOJLbIO).

Eciu B nepemenHbIx Fin u Fout 3anucadbl KJI04Y4 (BailjoB, oT-
KPBITBEIX COOTBETCTBEHHO HA BBOJl M HA BBLIBOJ, MOKHO HAIIMCATH TaK:

eeong Fin, a, b
BuBOn Fout, a, '+', b, '=', a+tb

Y Hac mony4miach BepCHs IIPOrPDAMMBI, KOTOpas CKJIAABIBAET ABA
4HCJIa, NPOYUTAHHBIE W3 OAHOro (paiisia, M 3alUCHLIBAET PE3YJLTAT
B Apyroi (ait.

Kak nmpaBujio, TeKCTOBBIH (aili — 9TO «yCTPOHMCTBO» IOCIELOBA-
TEJIPHOTO JOCTYNa K AAaHHBIM. 9TO 3HAYMT, YTO AJIS TOrO, YTOBHI IIpoO-
quraTh 100-e mo cuéry sHaueHme u3 (aiiia, Hy’KHO CHaYajIa IIPOYH-
TaTh npeasiAymue 99. B cBoeil BHyTpeHHeH MaMATH CHCTeMa XPAHUT
HoJIosKeHue yrasaTeasd ((paliioBOTO Kypcopa), KOTOPBIH ompejesnser
TeKyliee MecTo B (aiie. IIpu orkpeiTuu daiyia ykasareiab ycTaHAB-
JIMBaeTCA B caMoe HadaJo (haiyia, IPU YTEHHH CMeEIlaeTcs Ha IO3U-
{0, CIeAYIOIIYIO 3a NPOYMTAHHBIMHM JaHHBIMH, 4 IPH 3allMCH — HA
CIeAYIONIYI0 CBODOAHYIO MO3UITHIO.

Ecnu Hy»XHO IOBTOPUTH YTeHMe ¢ Hauasa (aiina, HYKHO 3aKPBITh
€ro, a mMOTOM CHOBA OTKPBHITH. B MIKOJBHOM aJTrOPUTMHUYECKOM SBLIKE
BMECTO 3TOI'0 HCIOJIB3YETCA KOMAHJAA HAYATE dYTEHUE:

HayaTe uTeHMe (Fin)




ANropurmMusaumsa U nporpaMmMupoBaHue

Korpa dailyioBelii Kypcop yKasslBaeT Ha KoHel (aiina, jJoruye-
ckaa QYHKIUA xoHel dalisa BO3BpAIaeT 3HAUeHHEe «HCTHHA» !

ecnu koHeu oanina (Fin)
BeIBOH 'JlaHHBE KOHYMIIMCE'
BCEe

B aseike ITackans 4y paboThl ¢ TEKCTOBBIMH (paillaMu MCIONIb3Y-
1orcA (pailoBele IepeMeHHble TUNA Text:

var Fin, Fout: Text;

CHayaja MX HY’KHO C [OMOIILIO IPOIEAYyphl Assign CBA3AThb
¢ umeHamMu GaiaoB, K KOTOPEIM Oygem obpamaTsbeca:

Assign(Fin, 'input.txt');
Assign(Fout, 'output.txt'):

9ty GailIbl emé He OTKPHITH, X paboTaTh ¢ HAMH Heab3dsd. [lisa
OTKPBITUA GailloB B Pas3HBIX DPeXMUMaxX CYIIEeCTBYIOT CTaHAapTHBIE
nponeayphl

» Reset — OTKDBITH Ha 4YTeHHE,

» Rewrite — OTKDBITH Ha 3aIIHCh,

» Append — OTKPHITH Ha J00aBJIeHHE.

V HUX OAMH mapaMeTp — (haiiyoBasi mepeMeHHas, KoTopas Obuia
IpeABapUTesIbHO CBsidaHa ¢ MMeHeM daiina. ITocie OKOHYAHUSA paboTel
(haitnbl 3aKpHIBAIOTCA KOMaHL0#i Close:

Reset (Fin) ;
Rewrite (Fout) ;
{3mece paboraem c odannamm}
Close (Fin) ;
Close (Fout) ;

st 9yTeHUsA M 3alMCH MCIOJb3YIOTCA IPOLeAYPhI read, readln,
write m writeln, B KOTOPBIX B Ka4ecTBe IIEPBOro napamMeTpa yKasbl-
BaloT GaiJoByIO NePeMEeHHYIO:

readln(Fin, a, b);
writeln (Fout, a, '+', b, '=', atb);




YaboTa ¢ pannamu

HanomueuNM, 4To readln, B OTJIMYMe OT read, YUTaeT BCE N0 KOH-
Ia cTpoku. B mpuBegéHHOM BBINIEe NIPUMeEpe MOcJe IIPOYTeHWd 3Hade-
HUA [IepeMeHHBIX a@ M b Bce ocTaBIIMeCS CHMBOJIBI A0 KOHIIA CTPOKH
HTHOPUPYIOTCA, & CIeAYIONINN BBI3OB read WaM readln GepéT naHHBIE
y2Ke ¢ HOBOM CTPOKH.

Pyaknusa Eof (arrn. EOF — end of file — xonen daiiia) Bo3spa-
maeT 3HaveHue True (MCTHHA), eclIM yKasaTe/b CTOMT Ha IocJenHeil
nosunuu daia:

if Eof (Fin) then
write ('JaHHHE KOHYMIIMCH');

HeuzpecTHOE KOMMUecTBO JaHHBIX

ITpeamnonoskuM, 4TO B TEKCTOBOM (paiile 3aIMCAHO B CTOJGUK He-
HM3BECTHOE KOJIHYECTBO 4YHcesJ H TpebyeTca HallTH HUX cymMmy. B sToit
3ajjadye He HYXKHO OJHOBDEMEHHO XPaHUTh BCe YHCJa B NmaMATH (U He
HYJKHO BBIZIEJIATH MAcCUB!), JOCTATOYHO YUTATH IO OJHOMY YHUCIY:

HIl NOKa He koHel o¢darna
NpoYMTAaTE 4YMCIIO U3 damna
nobaBuUTeE ero K CcymMme

KL

Hanee 6ynem cumrarb, uro (ailoBas mepemeHHas Fin cBssaHa
¢ (ailzioM, OTKPBEITEIM Ha yrenue. OCHOBHAs wacTh mporpaMmbl (6es
O0BABJIEHUSA IIePDEMEHHBIX, OTKPBLITUSA U 3aKDPBITHSA (DAiI0B) BBITIALAT
TaK:

S5:=0 S:=0;

HI] noKa He KoHel odaimna (Fin) while not Eof (Fin) do begin
BBOO Fin, x readln (Fin, Xx);
S:=S+x S:=5+x

K1, end;

O6paboTka maccuBoB

B rexcroBom daiise sanucano ne 6osee 100 menrix uncesn. Tpeby-
eTCA BBEIBECTH B JPYTo#l TeKCTOBBIH (aiia Te e umcIa, OTCOPTHPOBAH-
HbIE B IIOPsAJKe BO3PACTAHHUA.

OcobennocTs 2TOM 3aKauy B TOM, 4TO JJIS COPTUPOBKH HAM HYKHO
YAEp:KUBaTh B MAMATHA BCe YHCJIA, T. €. AJf UX XPAaHEHUS HYMKHO BBI-



AnroputmMmusayus u NporpaMMupoBaHue

nenuTh Maccus. KocBeHHO Ha 3TO yKasblBaeT OrpaHHYeHHe — YHCel
ue Oomee 100. ITosromy wmaccuB posskeH wumerb He MeHee 100
3JIEMEeHTOB:

uen MAX=100 const MAX=100;
uenraé A[l:MAX] var A: array[l..MAX] of integer;

OcHOBHAsA HHTPUI'a COCTOUT B TOM, YTO KOJHUYECTBO YHCEJ TOYHO
He usBecTHOo. CiegoBaTeIbHO, HAM HY’KHO CUMTHLIBATH 3HAUEHHMA U 3a-
OHCHIBATH UX IOCJIEJ0BATEIbHO B II€PBble AYeHKH MacCuBa, IIOKa JaH-
Hble HE 3aKOHUYATCSA — TOTJAa IMKJ YTeHus ocraHapaupaercda. Kpome
TOTO, HY)XHO CAejaTh 3allUTy OT CJHMIIKOM OGOJIBIIOro KoJIHYecTBa
naHHEBIX: ecau 100 uucesn yske 3amMcaHbl B MacCHUB, IMHUKJI MOJLKEH
ocTaHOBUThCA. Huske IpHBeJeHb! IHUKJbl YTEHHSA Ha IIKOJBHOM aJiro-
PUTMHYECKOM fA3BIKE:

N:=0;

HII nMoka He koHel oOatna (Fin) m N<MAX
N:=N+1
BBon Fin, A[N]

K11,

u Ha ITackane:

N:= 0;

while (not eof (Fin)) and (N<MAX) do begin
N:=N+1;
readln (Fin, A[N]):

end;

Llenas nepevMenHas N CIYXHT CYETYMKOM NPOYUTAHHBIX M3 daii-
JIa 9ucel.

Temepb HYXHO OTCOPTHPOBATH Iepsbie N 3HaAyeHHWi MaccuBa A
(aTOT KO BBI YK€ MOJKeTe HAIMCATh CAaMOCTOSITENbHO) M BBIBECTH HMX
BO BTOPOM (hailji, OTKPBITHEIN Ha 3aIKUCh:

Fout:= oTkpeTe Ha 3anmuchk ('output.txt')
HI ansg i or 1 mo N
BuBOO Fout, A[i], HC
KIT,
3akpHTE (Fout)




Pa6Gorac ¢paiinammn Rl

BapuanT na ITackaJie:

Assign (Fout, 'output.txt'):;
Rewrite (Fout) ;
for i:=1 to N do

writeln (Fout, A[i]);
Close (Fout) ;

O6paboTka cTPOK

Kax masecTHO, COBpeMEHHBIE KOMIBIOTEDPHI GOJBINYIO YACTh Bpe-
MEHHU 3aHATHl 00pabOoTKOl CHMBOJBHOM, & He YUCIOBOM MHMOPMAIUH.
IIpeanosio:xuM, 9YTO B TEKCTOBOM (hailjie sanucaHbl JaHHBIE 0 cobaKax,
NPUBE3EHHBIX HA BBICTABKY: B KaMJOH CTPOYKe KJIWUKa cobaku, eé
BO3pacT (mejioe YMCJI0) ¥ IOPOoJa, HallpuMep,

MyxTap 4 HeMelLkas OBUApKa

OJIeMeHTHI OTAENAITCA APYr OT Apyra oaHum mpobesom. Hysxmo
BBIBECTH B APYyroi aitn cBegeHMs o cofaKax, KOTOPBIM MeHBIIIe
5 mer.

B aroii 3agave ganHbBIe MOXHO 0O6pabaTHIBAThL IO OJHOH CTPOKE (§:
HYKHO 3arpy’KaTh BCe CTPOKHU B OIIEPATUBHYIO MAMSATH):

HIl noxa He kxoHel o¢anina (Fin)
NpoYMTaTe CTPOKY M3 ¢amnna Fin
pasofpaTbk CTPOKY — BHOEJMUTH BO3PACT
ecnu Bo3pactT<5 wTo

3anmMcaTe CTPOKY B dann Fout
BCeE
KIJ,

3necs, Kak u paseime, Fin u Fout — (aiinoBble ImepeMeHHBIE,
CBA3aHHBIE ¢ (aillaMH, OTKPLITBIMH HA YTEeHWe M 3alllCh COOTBET-
CTBEHHO.

Byznem cuuraTh, 4TO BCe JaHHBIE KOPPEKTHEI, T. €. nepBbIiA nIpobest
OT/ieJIAeT KJIHYKY OT BO3pacTra, a BTOPOH — BO3pacT oT mopoisl. Tor-
Aa pa3bop CTPOKH MOYKHO BBINOJHUTH TAK:

HaWTM B cTpoke Opofen

VOAMMTE MS CTROKM KMIMUKY C OepBEEM OpoSeloM
HalTM B cTpoxe npofen

EEIOENMTE ECQSPACT Nepel NpoSeIoM
npecfpasSoBEaTh ECSDACT = UMCIOECHM BMI

217
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Il 2TOro MCHOJB3YIOTCHA CTAHAAPTHBIE (QYHKIUM 1A PaboThl
¢ CHMBOJBHBIMH cTpokaMu (cMm. § 66):

auT s, SAge

uen age, p

nor OK

p:=no3uuua(' ', s)
s:=s[p+l:mnuH(s) ]
p:=nozmuusa (' ',s)
sAge:=s[l:p-1]
age:=nuT_B_uein(sAge, OK)

var s, SsAge:
age, p, r:
p:=Pos (' ',
Delete(s, 1, p):
p:=Pos(' ', s8):
sAge:=Copy (s, 1,
Val (sAge, age,

string;
integer;

S);

p-1);

B peayabrare paGoThl 9TOro (pparmMeHTa BO3pacT COOAKU OKa3bIBa-
erTcsa B mepeMeHHON age. KoHeYHO, mpu 9TOM HCXOJHAA CTPOKA «IIOpP-
THTCH», TOITOMY BCE ONEpPAIMM HYKHO BBINOJHATH C €€ KOomuei.
OcHOBHOM IUKJ OyAeT BBRITIANETb TAK:

aur s, s0

HIl Noka He koHel danna (Fin)

eson Fin, sO
s:=s0

| obpaboTka CTPOKM S

ecnn age<5 TO
eeBOLO Fout,
BCE
KIJ,

s0, HC

Bonpock! U 3apaaHus

var s, s0: string;

while not Eof (Fin)
readln (Fin, s0);
s:=s0;
{oBpaboTka CTPOKM S}
if age<5 then
writeln (Fout,
end;

do begin

s0) ;

1. YeM pasamyaioTCs TEKCTOBble W ABOMYHBIE (PAilIbl IO BHYTPEHHEMY CO-
nepxanuio? MoKHO JIH CKasaTh, 4TO TEeKCTOBBII (hailyi — 9TO YACTHHIN

cay4yait gBonuHoro daina?

2. O6bACHATE «IPHHIIUI CIHABUYA» IIPU pabore ¢ daiaaMu.

3. Kax BBl AyMaeTe, MOoYeMy OTKDBITHIM IporpamMmoil (aiy, Kak Npasuio,
6JIOKMpPYEeTCA M APYrue NporpaMMbl He MOTYT HOJYYHUTH K HEMY poctyn?
4. ITouemy pexoMeHAYeTCs BPYYHYIO 3aKPbIBATH aitibl, XOTA NIPH 3aKPBI-

THH IPOrpaMMEI OHHM 3aKpPOIOTCH apromaTruecku? B KaKMX CHTyanmuAXxX

9TO MOKeT ObITH BaXKHO?

5. Yro Taxoe daitioBas nepemenHas? [louemy ans paboTsl C daiimoM Hc-
moJIL3YIOT He uMs (aiiia, a palkioByio IepeMeHHYI0?




PabGora c ¢pannamm

6. B xakoMm ciiyuae ogHa M Ta e dailoBas mepeMeHHas MOXMKeT GBITH HC-
noJib30BaHa A paboTHl ¢ HECKOJBKUMH (haitiaMu, a B KakoM — HeT?
7. Yo Takoe IOCJIeAOBATEeNbLHEIN JOCTYI K JaHHBIM?
8. Kax M0KHO HaYaTh YTeHHMe JaHHBIX U3 (daitia ¢ ero Havaua?
9. Kak onpeaenuTs, 4To JaHHBIE B (aille 3aKOHYAIACH?
10. B xkakmx caydyasx HY’XHO 3HATh MAKCHUMAJNBHOE KOJHMYECTBO [AHHBIX
B (paiine, a B KAaKUX — HeTr?
11. B xakux cayvyasx HYHO OTKPBIBATH OZHOBPEMEHHO HECKOJBKO (aitnos?

IToaroroBsTe coobmenue

a) «Pabora ¢ daiinamu B azsike Cu»
6) «Pabora c daiinamu B aseike Python»

3apaum

L.

2.

9.
10.

Hanumure mporpaMmy, KoTopas HaXONUT cpeiHee apudMeTHUeCKoe
BCeX 4Yucesl, 3allMCAHHEIX B (haile B CTOJOHK, X BBHIBOAUT PE3YJLTAT B
Apyroi dai.

Hanummre nmporpamMmy, kKoropasd HAXOAWT MHHMMAJILHOE U MAKCHMAJb-
HO€e Cpeiy YETHBIX TOJIOKMTENIBHBIX YHCEN, 3AMMCAHHLIX B (daiire, u
BBIBOJHT Pe3yJabTaT B APYroi ¢daia. YUTHTe, 4TO TAKHUX YHUCEJ MOIKeT
BOoOOIIE HE OBITH.

B aiine B cronbux sanmcansl nensie yucaa. Hanummure mporpaMmy, Ko-
TOpas ONpefeJAeT JIAHY CAMON JIMHHON LENOYKH UAYINUX MOAPAJ OfH-
HAKOBBIX YHCEJ W BHIBOJUT Pe3yJILTAT B APYrou (aiii.

B ¢aiine sanucano ve Gosee 100 umcesn. OTCOPTHPOBATH UX IO BO3pac-
TAHHUIO IOCJaefHel NudPLI 1 3anKCcaTh B APYroi dait.

- B ¢aiine sanucano He Gonee 100 umcen. OTcopTHpOBaTH UX IO BO3pac-

TAHUIO CYMMBI IU(p U 3amucaTh B APyrou daii.

B nByx daiinax sanmcaHbl OTCOPTHPOBAHHBIE IO BO3PaCTaHHIO MACCHBEI
HeH3BeCTHOH AnuHBEI. O0beIHHHTL HX M 3aIHCATH pe3yJbTaT B TPeTHit
Gaiin. IlonyyeHHBIH MaccUB TaKsKe AOJKeH GBITH OTCOPTHPOBAH IO BO3-
PACTaAHHIO.

HomonauTte pemenue sagagu o cobakax, Tak 4To6sl mporpamMma o6paba-
TBIBAJIA OIIMOKM B MCXOAHBIX ZaHHBIX. IIpm mo6bx ommékax mporpam-
Ma He JNOJI’KHA 3aBepIIaThCs aABAPHITHO.

B ncxonnom ¢aiine sanucama peus NOAPOCTKA, B KOTOPOM YacTo BCTpe-
HaeTcsa CJIOBO-IIAPA3BHUT <«KOpode», Hampumep: «Mama, Kopode, MbLjIa,
Kopode, pamy». Y6paTe M3 TeKCTa BCe CJOBA-TIAPASHMTHI (JOJIKHO
ocraTbcsa «Mama MELIA paMy»).

ITpounrars TexcT M3 daiiia ¥ TOACYUTATH KOJHIECTBO CJIOB B HEM.
ITpounTare Texkcr W3 aiina u BeIBECTH B APYroi (aili TONBKO Te cTpo-
KH, B KOTOPBIX €CTh CJI0Ba, HAUWHAIOIIMUECH C OYKBEI «A».

A

&




AnroputMusauua u nporpaMmmMmupoBaHue

11. ITpounrars TexeT w3 daiina M BeIBECTH B Apyroil daitn B cronbux Bce
€JIOBA, KOTOPhIe HAYMHAIOTCA ¢ OYKBBI «A».

12. IIpounraTs TeKceT U3 (hailyia, 3aMeHUTHL Be3dJie CJIOBO «IIapoOBO3» HAa CJIOBO
«IIapoOXO0J» U 3amMcaTh B APYroi gaii.

13. B (aitne sanmcaHbl laHHBIE O pe3yJibTaTaxX chadu sKsameHa. Kasnmas
CTPOKA COMEPIKUT (haMHIMIO, UMS M KOJNHYECTBO 6ayyioB, pasfenéHHbIe
omHUM mpobenom:

<Pammnua> <Muma> <KommuecTro O6annos>

BeisecTr haMHINHM M MMeHA TeX YUYeHMKOB, KOTOPBIe MOTy4uiIu Gobrie
80 Gamnos.
14. B 3agaue 13 no6aBuTH K COUCKY HyMepanuio, HalpuMep:
1) HeaHOBR Bacsa
2) INetrpor IleTsa

15. B 3azade 14 coKpaTHTh MM A0 OAHOI GYKBBI H IMOCTABUTH nepen Gamu-

Juen:
1) B. HlBaHOB
2) 1. Ilerpos

16. B sagaue 15 oTcopTHpOBATH CIMCOK 10 andasury (mo damunun).
%#17. B sagaue 15 OTCOPTHPOBATH CIHCOK IO YOBIBAHUIO IOJYYEHHOT'O fasia
(BBIBeCTH GasyI B BHIXOAHOM (daiir).

m NMpakTuyeckue paboTbl Kk rnase 8

Pabora Ne 25 «IIpocThle BEIUYMCIIEHU >
PabGora Ne 26 «BerBiaenusa»

Pabora Ne 27 «CioxHBIE YCIOBHA»
Pa6ora Ne 28 «MHOKeCTBeHHBINH BEIOOD»
Pabora Ne 29 «3ajauu HA BETBJIEHHA»
Pabora Ne 30  «IluKibI ¢ yCIOBHEM»
Pa6ora Ne 31  «Ilukisl ¢ yCIoBUEM »
Pabora Ne 32  «I{UKJIBI C TEPeMEHHOM »

Pa6ora Ne 33
Pa6ora Ne 34
Pa6ora Ne 35
Pa6ora Ne 36
Pabora Ne 37
PabGora Ne 38
Pabora Ne 39
PaGora Ne 40
Pabora Ne 41
Pabora Ne 42

«BnoyxkeHHBIE [TUKJIBI»

«IIpouenypsi»

«IIpoueaypsl ¢ U3BMEHAEMbIMH ITapaMeTpamMu»
«DYHKIUHW»

«Jloruueckue QYHKIINN»

«Perypcusa»

«Crex»

«Ilepebop a/IeMEeHTOB MAcCHBAa»

«JInHEeWHBIN TOUCK»

«IToucKk MaKCHMAaJILHOTO 3JIeMeHTa MacCHBa»




Pa6ora c haitnamm

PaGora Ne 43
PatGora Ne 44
PaGora Ne 45
Pabora Ne 46
PaGora Ne 47
Pabora No 48
Pa6Gora Ne 49
PabGora Ne 50
Pa6ora Ne 51
PaGora Ne 52
PaGora Ne 53
PatGora Ne 54
Pa6ora Ne 55
PabGora Ne 56
PaGora Ne 57
Pabora Ne 58
Pa6ora Ne 59
Pa6ora Ne 60
Pabora Ne 61

«ANTOPUTMEL 06PaGOTKH MaCCHBOB»

«OT6Op 9JIEMEHTOB MACCHBA 110 YCIOBHUIO»
«MeTton my3sIpbKa»

«Meton BBIGOpA»

«BrIcTpas copTupoBKa»

«/IBOMYHBIN IOUCK »

«ITocumBoNIbHAs 06PaGOTKa CTPOK »
«PyHKOUHN A1A paboThl CO CTPOKAMU»
«ITpeobpazoranus “crpoxa-ducyio” »
«CTpoKH B npoueAypax U QyHKIHAX »
«PerypcuBHBIN 1epetop»

«CpaBHeHUe ¥ COPTHPOBKA CTPOK»
«ObpaboTKa CHMBOJIBHBEIX CTPOK: CJIOMKHBIE 3aMad»
«MaTpHIIEI»

«0O6paborka 6JI0KOB MATPHILEI»

«®PaitI0BBIiA BBOA M BHIBOJ»

«O6paboTka MaccuBoB U3 (haiinas
«O6paboTka cTpox u3 daiina»

«O6paboTKa cMeIIaHHLIX JAHHBIX U3 daiiia»

9OP k rnaee 8 Ha caiite PLIUOP (http//fcior.edu.ru)

¢+ IlonsiTue anropurma, ero ceoiicTea. JIMHEHHBIH aarOpUTM
» OCHOBHBIE CTDYKTYDPHI JaHHBIX

Krnaccupuranus s3bIKOB IPOrpaMMHUpOBAHUA. KOMIHIATODEI

M UHTEPIIPETATOPbI

» Peanusanus oCHOBHBIX aJTOPUTMUYECKHX KOHCTPYKIMI
* AJTOPUTMBI COPTUPOBKH

* AJNTrOpUTMEI IOUCKA

* Oprasusanus paboTsl ¢ TeKCTOBBIMHU haitiaMu

Camoe BaxHoe B rnase 8

* AJNTOpDHUTMEI MOIYT 3alMCBIBATBCA HA IICEBAOKOJAE, B BUJE
GJ0K-cXeM U Ha A3BIKAX IPOrPAMMHUPOBAHUA. AJTOPHTM, 3a-
NHCAHHBIA Ha sA3BIKe NPOrPAMMUPOBAHMUSA, HA3BIBAETCH IIPO-

rpaMMOoii.

¢ JlanHble, ¢ KOTOPEIME paoTaeT MporpamMma, XpPaHATCA B Iepe-
MeHHBIX. IlepeMenHas — 9T0 BesMuYMHA, KOTOpas HMMEET WMJ,
TUII ¥ 3HAYeHWe. 3HAUYeHNUe IIePEeMEeHHOH MOJKEeT U3MEHATHCH BO
BpeMs BBITIOJTHEHUSA NIPOTPAMMEI.

§ 68




JIx060if anropuTM MOXKHO 3aIHCATH, MCIOJb3YHA IIOCIeN0BaATE b-
HOE BBINOJIHEHHWE OIE€PATOPOB, BETBJIEHHUA U IIMKJIBI. BeTBieHuA
npeAHasHAYeHbl AJId BHIOOpA BAPUAHTOB [NeHCTBUN B 3aBHCHMOC-
TH OT BBINOJHEHHS HEKOTOPHIX ycjoBui. IlMKI — 3TO MHOrO-
KpaTHOe IIOBTOPeHHEe OAMHAKOBHLIX AEHCTBHIA.

IMognmporpaMMel — 3TO BCIIOMOTraTeJIbHbIE AJITOPUTMEI, KOTOPhIE
MOT'YT MHOTOKDATHO BBHIBLIBATHECA W3 OCHOBHOM IPOrpaMMBI M
Apyrux moxmporpamMm. IlogmporpaMMbI-IPOLEAYPEI BBIIIOJHAOT
ONnMCcaHHbIe B HUX AEMCTBUA, 4 NOAIIPOrPAMMBI-QYHKIMU B J0-
HMOJIHEHHEe K OSTOMY BO3BpalllaloT pe3yJabTaT 3THUX meiicTBMI
(4mesIo, CUMBOJI, JOIHYECKOe 3HAYeHHe U T. A.). JlomoJaHUTeNlb-
HbIEe JaHHBIE, IIepeJaBaeMble B IOANIPOrpaMMy, HasbIBAIOT apry-
MeHTaMHu. B moanporpamMMe 8TH JaHHBIE NPEACTABJIeHbI KaK JIO-
KaJbHbIe IlepeMeHHhIe, KOTOphie Ha3BIBAIOTCHA IlapaMeTpaMu
IMOANIPOIPAMMEI.

PexypcHBHBIE AaJrOPUTMBI OCHOBaHBI Ha IIOCJIENOBATEIBHOM
cBeéHUM MCXOJHOM 3agauyl KO Bcé 0oJiee MPOCTHIM 3ajJadaM Ta-
KOro ke THIa (¢ ApyruMu 3HAYEeHHAMU napaMeTpos). Pekypcusa
CAYIKUT 3aMeHOM MuKay. JI1060i1 PEKYPCUBHBIA aJTOPUTM MOYK-
HO 3anMcaTh 6e3 PeKypCHH, HO BO MHOTHMX CIydyasdX Takas sa-
nuck OoJlee AIUHHAA U MeHee IOHATHAA.

MaccuB — 9TO Irpylila IepeMeHHBIX OJHOI'0 THIA, PACIIOJIOXKEeH-
HBIX B IAMATH pAAOM (B COCeJHHMX fAYeHKaxX) M MMeIImHuX o0-
mee uMmdA. Kasxas siueiiKka MacCuBa MMeeT YHUKAJIbHbINA HHAEKC
(XaK IpaBHJIO, TO HOMED DJIEMEHTa).

CopTHpPOBKa — 3TO PACCTAHOBKA 3JIeMEHTOB MaccHBa B 3alJaH-
HOM mopsaxke. 1leab COPTHPOBKH — OBGJErdYHUTh IOCHeAYIOLIHM
nouck. Il OTCOPTHPOBAHHOIO MACCHBA MOYKHO IIDHMEHHTH
IBOMYHBIA IIOMCK, KOTOpbIM paboraer 3HauuTeJbHO OBICTDEE,
4yeM JIMHEeWHBIH.

CuMBOJIBHAS CTPOKa — 3TO IOCHeA0BATEIbLHOCTE CHMBOJIOB,
PAcCIOJIOKeHHBIX B IIAMATH PsifioM (B cocenuux sueitkax). Crpo-
Ka mpejacrasiser coboil efMHBIA O0BEKT, OHA MOJKET MEeHATHh
CBOIO AJIMHY BO BpeM#A paboThl IpOrpaMMEl.

MaTpuia — 3TO NPAMOYroJbHad TabJIHIla, COCTaBIEHHAA U3 dJe-
MEHTOB OJHOrO Tuma (uuces, CTPOK U T. A.). Karkabiii ajleMeHT
MAaTpHIEI UMeeT ABa MHAEKCa — HOMepa CTPOKH M CTOJIOnA.

Jlo BEINOJHEHHMS oOmepanuii ¢ (GaiJoM HYKHO OTKDPBHITH (ailn
(coenaTh ero aKTHBHBEIM), a IIOcje 3aBepIIeHHs BCeX Jeu-
CTBUH — 3aKpPHITH (OCBOOOJHUTH).



Fhasa 9
PeweHune BblMUCNUTEeNIbHbIX 3aaau4
Ha KOMMNblOTEpe

§ 69
TOYHOCTE BbIMUCNEHUNA

«Hemocrarkum MaremMaTHmdeckoro of6pasoBaHMA ¢ HauboIbIIei
OTYETIMBOCTBIO HIPOABJAIOTCS B YPE3MEPHOW TOYHOCTH YHCJIEHHBIX
pacuéToB», — IMCAJ BBIJAIOIIUAICA HEMEIKHU MaTeMaTHUK IepBOi
nonosuHbl XIX Bexka Kapa ®@punpux layce.

Bce npaxTHueckue pacyéThl BHINOJHAKOTCA HETOYHO, ¢ HEKOTOPOH
HOOTPEITHOCTEIO (OIIMOKOM, OTKJIOHEHHWEM OT HCTHHHOIO 3HAYeHHdA).
B nepsyio ouepens 9TO CBA3aHO € Te€M, YTO HETOYHO M3BECTHBI MCXOM-
Hble JaHHBIE, KOTOPhIe MOJIy4YaloTCA B Pe3yJIbTaTe M3MEpPeHH.

ITorpemnocTH uamepenuii

Oxpy:xamommue HaC IpeAMETHl HUMEIOT pasJUYHbIe YHCJIOBBIE Xa-
PaKkTepUCTHKM (AJHHY, Maccy, o0bEM M Ap.), KOTOPhIE YacTO IIPHXO-
AUTCA U3MEPATEH JJIf PEeIIeHHus NpaKTHIecKHX 3agad. Ilyia uamepeHuit
MCIOJNB3YIOTCH NPUOOPHI, KaMKAbIi M3 KOTOPHIX MMEET ONpee]éHHYIO
TOYHOCTh. ITO 3HAYHUT, YTO C IOMOILIBIO AAHHOT'O Npubopa HEBO3MOMK-
HO 3a()MKCHPOBATh M3MEHEHUe BeJINYWHEI, MeHbIee, ueM yeHa Odee-
HuA wranet atoro npubopa. IloaToMy H3MepeHHOe 3HAYEHME BEJIHYH-
HBl BCerfa OTJHMYAeTCA OT TOYHOro (MCTHMHHOIO), PA3HOCTh MEMXKIY
HUMH HA3bIBAIOT MOIPEIIHOCTHI0 H3MepPeHu .

IIycre HYXHO HaWTH TOJNIMUHY IHA
KDYXXKH, HCIOONb3YHA TOJIBKO JIMHEHKY C Iie-
HOU fAeneHMa 1 MM. JIMHeHKOH MOKHO M3Me-
PHUTH BBICOTY KDY3KKHM CHApPyKH M TIYOUHY
BHyTpH (puc. 9.1). IIpu saTomM TouHOCTHL H3-
MepeHuit 6yzer He Boime yem 1 mm (0,1 cm).
Hanpumep, eciim u3MepeHHAsA BHICOTA KDYK-
KM OKasajachk IIpUMepHO 8,2 c¢M, Ha caMOM
JAejie oHa MoOKeT ObITB orT 8,1 nmo 8,3 cm.
Ecnmun usmepennasa riy6una passa 7,8 cm,
daxTHYecKasa MoxkeT ObITh OoT 7,7 M0 7,9 cMm. Puc. 9.1




Pewenve BhlynCcnUTENbHbBIX 3aQa4 Ha KOMNkOTEpe

HCIIOJ'Ibay.H AaHHBbIE Hamepenni«‘x, MOKHO HaWTH TOJINUHY OHa KakK
Pa3HoOCTh

8,2-78=0,4cm.

JTo He o3HAUaeT, UTO TOJINWHA NHA AelcTBUTEeNbHO Tarad. [leii-
CTBUTENbLHO, C YYE8TOM OIIMOOK H3MepeHu# OHA MOKeT OBITB paBHAa
kak 8,1 — 7,9 = 0,2 cm, Tak u 8,3 — 7,7 = 0,6 cm. Takum obpasom,
peanbHas ToumuHEa MoxkeT 6biTh OT 0,2 mo 0,6 cm (pasHuna B 3 pasal),
u B nosydyenHom orsere (0,4 ¢cM) HET HM OZHOM BepHOU 3Hauamiei nud-
pei! O6BIYHO B 9TOM caydae nmumryT orser B Buze 0,4 + 0,2 cm.

B npuseaénsom npumepe norpemraocts 0,2 cM — 3T0 Tak HasbIBa-
eMmas abcoymorHas morpemHocts Ax. J[nA OmeHKHM KaudecTBa uU3Mepe-
HUl yalle HCHOJL3YIOT OTHOCHTEIbHYI0 MOTrpellHOCTH, KOTOpas BbI-
YUCHAETCA KaK OTHOIIeHWe abCOJIIOTHOM HMOTPeIrHOCTH AX K MCTHHHO-
My 3HAUEHUIO BeJIMYUHBI X

5, =2%.100%.
X

X
ITocKONBKY MCTHHHOE 3Ha4YeHHEe, KaK IIPaBHJI0, HEHU3BECTHO, ero
OBBIYHO 3aMEHSAIOT HA TIOJIYUeHHBIH pesyJabTaT M3MeHeHHUi#. B manaom
cJIiyyae OTHOCHTEJIBHYIO IOI'PEeIIHOCTE MOYKHO OLIEHUTH KakK
2
5, =22.100% = 50%.
04

970 oueHb GOJBIIOE 3HAYEHUE, KOTOPOe POBOPUT O HU3KOH TOYHOC-
TH U3MEPEeHHH.

IlorpemHOCTH BBHIYUCIEHHH

IIyerh HYXHO BBIYMCJUTH IJIONIAJb CEeYEHHMs IUIMHADPA, AHa-
MeTp KoToporo D = 1,2 c¢m ussecren ¢ Tognocteio 0,1 cm. ITo nsBect-
HOit GopMyse miomagu Kpyra InoJjydaem (Hanmpumep,

D HA KaJbKYJIATOpE):

_n-D?

S =1,130973355923255658465516179806...

3HaunT JW 5TO, YTO MBI HAILIM IUIOHAAb C TAKOH
rounoctrio? KoHeuno, Her. BecmoMHNM, 4TO AuamMeTp ObLI
Puc. 9.2 uaMepes ¢ Tounocrbio 0,1 cM, T. e. OH MOr GBITH B CAMOM




TOUYHOCTL BbIMUCNEHUA

nene pasen xak 1,1 cm, Tagk m 1,3 cm. B atux «KpallHHX» ciIydaax
rnoJiyyaem ILIOIIalNb
n-1,12 n-1,32
Spin =———=0950...u S, =———=1327...
4 4

TaxkuM 06pasoM, caefyeT 3amucaTh oTeer B Buae S ~ 1,1 + 0,2 cm2,

OTHOCHUTEILHYIO IOTPELIHOCTh Pe3yabTaTa MOKHO OIEHHTEH KaK
X

5. =22 100% ~18%.
11

3&M8THM, 4TO MBI He YYHUTHIBAJH HNOTI'PEIIHOCTHL, CBA3AHHYI C He-
TOYHOCTBHIO 3alaHHMA HPPaANHOHATBHOI'O YHCJIAa T.

Bce npaktuyeckue pacyéTbl BbINOMAHAKTCS HETOUYHO. MNorpewHocTs 0
pesynbTarta BbIMUCIEHWUIA ONpeaenseTcsa B Nepeylo o4epenb
NnorpewHoOCTbD MCXOOHbIX AAHHbIX.

Tenepr BepHéMCA K pacuéraM ¢ DOMOIIBLI0 KOoMObloTepa. Hax Bhl
3HaeTe W3 IJIaBbl 4, JAaHHBIE 3aMHWCHLIBAIOTCA B INAMATH B JBOWYHOM
KO/le OTPAHWYEHHOH IJIMHBI, IIPA 3TOM IIDAKTHYECKH BCE BelleCTBEH-
HBIE YHCJAa XPaHATCA HETOYHO. IIpH BBINIOJTHEHWH BBIYHCJIEHUN I10-
TPENIHOCTH HAKAIJIMBAIOTCHA, II0O3TOMY IIDH CJIOKHBIX DACUYETaX MOJKET
MOJNYYUTHCHA HeBepHBIA oTBeT. HampuMmep, ¢ TOYKH 3PEHHA TOYHOCTH
O4YeHb IJIOXO, €CJIA OTBET — 3T0 HeboJibmioe (II0 MOAYJIIO) YHCJIO, KO-
TOpPO€ BBEIUMCIAETCH KaK PasHOCTh ABYX HETOUYHBIX OGOJBIIUX uYuces
(BCIOMHHTE IIDHMEP C KPYXKKOiil).

ITorpenrHoOCTs Pe3KO BO3PACTAaeT IIPH AEJIEHUM HA HEeTOYHOE MaJjoe
0 MOZYJII0 YHCIO. IIpeAnoIo:xKuM, 4TO HY?KHO BHIYHCINUTH 3HAUYEHHUE

_a c
e PR
b d
HPH‘IQM a, b, cud — BellleCTBEHHbIE YHCJIa, KOTOpPEIe II0JIYVYeHBI

B pe3yJbTaTe BhIUMCIeHUM ¢ norpermHocTsio 0,001:
a=1000+0,001; 5=0,002£0,001; ¢=1000+0,001; d=0003+0,001

Jlerko IpPOBEPUTH, UTO BEIUMCJIEHHOE 3HAYEHHE X MOJKeT Haxo-
AUThECA B UHTepBayie oTr —166 667 mo 750 001, T. e. oTHOCHTeNbHAA

8—49
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PeweHne BbIYNCNINTENbHLIX 3a4a4 Ha KOMNbIOTEpe

norpemuocTs Inpesbimaer 300%! Takoil MeTol pacYéTOB BBIYMCIIM-
TeJILHO HEYCTOWYMB: MaJjible TIOTPEIIHOCTH B MCXOAHBIX JAHHBIX MOTYT
IIPUBECTH K OrDOMHBIM ITOTPEIITHOCTSAM B PEIIeHUH.

ITogBOAsA MTOT, MOYKHO BBIJIEIUTH HECKOJIBbKO UCTOYHNUKOB IOTPelI-
HOCTe#l MPU KOMIBIOTEDHBIX BBIUMCICHUAX:

¢ HETOYHOCTh MCXOMHBIX JaHHBIX;

* HETOYHOCTh 3allMCH BEI[eCTBEHHBIX YHCEJI B JBOMYHOM KOJe KO-
HEYHOH AJINHBI;

¢ IOrPEeINHOCTH HNPUOIMIKEHHOrO BBEIYHCIEHUS HEKOTOPBIX CTaH-
JapTHBIX (YHKIUH (HanpuMep, sin(x) uau cos(x));

¢ HAKOILIEHHe IIOrpeIlHOCTel Nnpu apudMeTHYEeCKHUX AeHCTBUAX
C HETOUHBIMH JAHHBIMH;

» coOcTBeHHAs NOrPEIIHOCTH HCIOJbL3YyeMOro meroxa (mad IIpu-
OJIMKEHHBIX METOAOB, PACCMATPHBAEMBIX B CJEAYIOIIEM mapa-
rpacde).

IIpo6ieMbl, BOBHMKAIOIME NPH BBIYACICHUAX C KOHEYHOH TOY-
HOCTHIO, M3y4YaeT BBIYMCIMTENbHAA MaTeMaTHKa, 3ajlada KOTOpo# —
paszpaboTaTh BBEIYMMCIHTEJIBHO YCTOMYHBEIE METOAbI pellleHWs 3axad,
IPHU KOTOPHIX HeGOJbIINE MOTPELUIHOCTH UCXOAHBIX JaHHBIX MAaJo BJIK-
A0T Ha peayibrar. MHOrMa sToro yaaérca JOGUTHECSA MPOCTHIM M3MeHe-
HHEM NopAAKa AeHcTBHU UiamM npeobpasoBaHueM GopMyJ.

Bonpocbkl u 3apaHua

1. Kax BBl TOHMMaeTe NpuBeAéHHOe B naparpade BhICKasblBaHHEe
K. @. I'ayceca?

2. Kakue BeJIMYHHBI MOXHO uaMepATs? Kaxme mpubope! Ay 3TOro MCHOJbL-
gyrorca? IlpuseauTe npuMepsl.

3. KaxoBa neHa JieJleHUdA y BAIIMX HAPDYYHBIX 4acoB?

4. Kak onpegenuTs LeHY AeJdeHHA AJA NpHOOpPOB ¢ NUMPOBBIMH HHAMKATO-
pamu? IIpusenuTe mpuMepHl.

5. Uro Takoe abcosroTHAA M OTHOCHTeNbHaA morpemHoctu? Kakoe us aTux
a3HayeHH Gosee BA’KHO B IPAKTHYECKHUX 3ajadax?

6. YTo Takoe BRIYMCJINTE]BHO HEYCTOHUYNBEIH MeTOoxn?

7. IlepeynciInTe MCTOYHMKH NOTPEIIHOCTEH IPH KOMIBIOTEPHBIX BBIYMCIIE-
HHAAX.

8. Kakue 3aaun M3y4aeT BEIYUCIUTE]bHAA MaTeMaTuKa?

IloaroroBsTe COOONIEHHE

a) «ABCONIOTHAA ¥ OTHOCUTENbHAA NOTIPEIIHOCTD»
6) «BeruncanuTenbHAA YCTONYHBOCTE METOHOB »




PeweHune ypasHeHun

3apaumn

1. Kak mameHsATca abCoONIOTHAA M OTHOCHTEJIBLHAS IOTPEIIHOCTH pe3yiabTa-
Ta, €CJIM IPH BEIYUCJIEHHMH ILIOIIAAY CedyeHHdA (CM. 3ajady B TeKCTe Ia-
parpada) B xadecTBe T MCIOJb30BATh Yucio 3,147

2. Paguyc mapuka R m3mepmim ¢ TouHocThio 0,1 em m monmyummm 1,2 cm.
3areM paccuuTany ero o6bém no dopmyne

4-n-R3
v= ~s =17,23822947387088...
3anmpmuTe OTBET B 9TOH 3ajade, OCTABHB HY)KHO KOJHYECTBO 3HAYAIUX
nudp.

3. C momompio pyneTkH pasmepsl 6pyca (220 ecm x 11 cm x 10 cm) usmepu-
JH ¢ To9HOCTBIO 1 cM. OmpezsennuTe ero 00béM. 3aNMIIATE OTBET C YIETOM
TOYHOCTH IIOJIYYEHHOTI'O pe3yJjbTarTa.

*4, T1érp u IlaBes M3MepAIOT IJIOTHOCTH MeAHU. ¥ HHUX e€CTh MeAHble ODYCKH
pa3HO¥ BeJMYMHBI, JHHeHKa ® Beckl. IIéTp B3sn GPYCOK ¢ pasmMepaMu
(mo pesysneraTaM m3MepeHuit) 2 x 2 x 2 cm, a IlaBenr — c pasmMepamu
5 x 5 x 5 cm. Ilpn namepeHun maccel 6pyckos y Ilerpa moayumniocs 70 r,
a y IlaBna — 1120 r. IlorpemHocTs M3MepeHHs AAHHBI — 1 MM, mo-
rpemHocTs, u3MepeHusa maccel — 10 r. C kaxoit a6cooTHOH U OTHOCH-
TeJIbHOH HOrpPEeINHOCTHIO OIpEeAeJHJH ILUIOTHOCTE Meau Ilérp u Ilasen?
Kaxkoit 6pycok Hy»KHO 6GbLIO BEIOMpPATH, YTOGBI MOTPEIIHOCTH ObLIA HAW-
MeHbIIei?

8§70
PeweHne ypasHeHUN

IIpubanskénnbie MeTonbI

Ha ypoxax mMaTeMaTHKH Bac yYWJIM HCKATH pPellleHUEe YpPABHEHMA
B BHJe (OpMYJIbI, BRIpakaleil HEUM3BECTHYIO BEeJIMUYHUHY 4Yepesd u3-
BecTHble. Hanpumep, pemenue ypaBHeHudA ax +b =1 npu a #0 MoxkHO
sanucate B Bufe x=(1-b)/a. Takoe pellleHne Ha3LIBAeTCA AHAJHTH-
YeCKHMM, OHO MOXKeT OBITh HMCIIOJIB30BAHO IJIA TEOPETHYECKOTO HCCIe-
NOBaHUA (M3y4YeHUA BIHUAHUA MUCXOAHBIX JAHHBIX HA PE3yJbTAT).

OpHako He Bce YDaBHEHUS MOXKHO (HA COBDEMEHHOM YPOBHE Pas3BU-
THA MaTeMaTHKH) PEelIUTh aHaJIuTHYecKH. MHOorza pemieHue ecThb, HO
oueHb cioxkHoe. Hanpumep, ypaBHeHHe X =COSX TaK IIPOCTO He peIa-
ercd. B aToM ciyuyae NMPHUXOAUTCS MCIOJB30BATH APYIHe METOAbI Pelre-
HUs, HANpUMep rpapuyuecKUi: IOCTPOUTEH IO TOYKaM rpadukm GyHK-
O, CTOAIMX B JIEBOM M NpPAaBOil YaCTAX PABEHCTBA, U IOCMOTDETH,
rae oHH nepecerarorca (puc. 9.3). 3areMm pemreHue MOMKHO YTOUHSATH,
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PelweHue BbIYMCIUTENbHbIX 3a4a4 Ha KOMnNblOTEpPEe

y yMeHbIIasA ATl IPH IIOCTPOeHUH rpadu-
Ll e Ka /10 moJay4eHus TpebyeMoil TOYHOCTH.
— U= x Ecniu Hy’KHa BBICOKAdg TOYHOCTS,
rpapuueckmii mMerox TpedyeT OUYEHBb
6onbIIOro o0béMa BBIYMCIEHHUH, KOTO-
PBIil ©IMEeeT CMBICJ HOPYYUTH KOMIbIOTE-
: : . py. OgHAKO HYXHO KaK-TO y4ecThb, YTO
0 05x*1,0 1,5\ x KOMIBIOTED He CIOCOGeH «IOCMOTDPETH»
20,5 Ha rpaduk, U AJs8 YTOYHEHWUs pPelleHus
MOXKET HCIIOJIB30BATH TOJBKO YHCJIOBbIE
Puc. 9.3 nanHble. KOMOBIOTEDHBIN alropuTM pe-
IIeHHUA YPABHEHUS MOYKEeT BBINJISJEeTh IPUMEPHO TaK:
1) BeiGpaTh oTpe3ok [ay, by] ana nmoucka pemeHus (OOBIYHO IIPEIIO-
Jjlaraercs, 4TO HA 9TOM OTPE3Ke pellleHHe eCTh, M IIPUTOM TOJIBKO
OZHO);
2) ¢ IOMOIIBLI0 HEKOTOPOr'0 AJIrOPUTMa YTOYHHUTHL pellleHue, Mepeuas
K MeHbIIEMY OTpesKy [a, b];
3) moBTOPATHL mAar 2, MoKa JJIMHA OTpe3Ka (cojepsKallero pelleHue)
He CTAHeT JAOCTATOYHO MaJia.
3mech He COBCEM SICHO, UTO 3HAYUHMT «IIOKA AJWHA OTPE3Ka He CTa-
HeT gocTraTouHo maja». O6bIYHO 3agaeTcs HYXKHad TOYHOCTBL £ 9TO
03HAYAET, UTO OTKJIOHEHWE MOJYYEHHOro PelleHHs OT MCTUHHOIO X
He NOJIKHO OBIThH Gosblnie &. Ecin KOpeHb ypaBHEHWA HAXONUTCA Ha
orpeske [a, b], To B KauecTBe peIIeHUdA JIydllle BCErO B3ATH €ro cepe-
nuRHy (a +b)/2. B!8toM cirydae norpenrHocTs OyaeT MUHUMAJIBHON: He
GOJIbIIIE TIOJIOBHHBI AJUHBI oTpe3xka. [losToMy HHKJ HYKHO OCTaHO-
BHUTH, KOI/la JUIMHA OTPe3Ka CTaHeT MeHbIle, 4eM 2¢.

YacTo HCIOJB3YVETCA APYIoi BApHAHT, KOTa OTPE30K He HYJKeH, a
rTpebyercsi 3HATH TOJIBKO OAHY TOYKY BOJIM3M PELICHUS:

1) BeIOpaTh HaYaJabHOE NMPHOIHIKEHHEe X, OKOJIO PelleHus;

2) ¢ IIOMONIIbI0 HEKOTOPOr0 AaJroOpuTMa IepeidTH K CIeAyIoImeMy
npuOIUKEeHUI0 X, KOTOpOe HaxoAuTcsA OJaMiKe K TOYHOMY peile-
HUIO X ;

3) moBTOpPATH mAr 2, NOKA Ha OYepeJiHOM IIare pelleHHe He H3Me-
HUTCA Ha BeJIMUMHY, MEHbIIVIO, YeM JONYyCTHUMAasA HOrPelIHOCTD £.
[lono6HBIE MeTOABl peNIeHWus YpPaBHEHUN Ha3bIBaIOTCA HPHOIM-

KeHHBIMH. VX CyTh B TOM, YTO pelIeHWe I10CJIeJOBATEeJIbHO YTOYHAET-
cA 0 TeX 1op, MOKa He Oyaer HaixeHo ¢ Tpebyemoil TouHOoCcThIO. Io-
CKOJIBKY NpPHM KaKJIOM YTOYHEHUM BBHIINOJHAITCA OAWHAKOBHIE Jeii-
CTBHA, MOMKHO HA3BaTh TaKuWe METOAbl MTepauMOHHBIMH (0T .Jam.
iteration — moBTOpEHHE).

0,5+




PeweHnune ypasHeHWN

ITpubnmn>xEHHBIE METOABI UMEIOT PAJl HEeJOCTATKOB!:

® mojsiy4yaercs NpUOIMIKEHHOE pellleHHe, a He TOYHOe; 9TO 3HAYMT,
YyTO HeJb3A HamucaTh X = 1,2345, Hy’KHO MCHOJIB30BATh 3HAK
npubamxésHoro pasescrsa: x° ~ 1,2345 (ormetum emié pas, 4To
NpPaKTHYECKH BCE BBEIYHMCJIEHHA C APOOHBIMM YHCIAMHM Ha KOM-
IBIOTEPE BBIMOJHAKTCA HETOYHO);

¢ MBI IIOJy4YaeM He d)opmy.ny, a4 4YHMCJIO, II0 KOTOPOMY HEBO3MOJKHO
OIleHUTh, KaK MEeHsfeTCd pelleHHe IIPH H3MeHeHHH HCXOJHBIX
OaHHBIX (CJIO}RHO BBIABHUTL 3aBHCHMOCTBL OT napame’rpa);

® 00bEM BBIYMCIEHHI MOKeT ObITh CJAHMIIKOM BeJIHK, 4acTO 3TO He
I103BOJIAET HCIOJB30BaTh NPUOIHIKEHHBIE METOAbBI B CHCTEMAaxX
peaJIbHOTO BPEMEHU;

¢ He Bcerjia MOXHO OLEHHUThH IIOrpelIHOoCTh pe3yJjbTara.

OxHaKO B HEKOTOPBIX IPAKTHYECKUX Ccaydasax HOpubIuKEéHHbIe
MeToABI DoJiee MOJIe3HBI, YeM aHajduTudeckue. OHM obiamaioT ciaeny-
IOIMUMH JOCTOMHCTBAMM

* yacTo moJydYeHHE aHAJATHYECKOI'O0 DelleHHUs HeBO3MOXKHO HIH

TpebyeT 3HAUMUTENBHBEIX YCHUJIHH, TOrJa Kak NpubIUKeHHbIe Me-
TOABI TO3BOJIAIOT AOCTATOYHO OBICTPO pemuTh 3azady ¢ 3ajaH-
HOM TOYHOCTBIO;

® IpH KOMOBIOTEPHBIX pacuérax (C KOHEeYHOH TOYHOCTBHIO) BBIYHC-

JIEHUA IO «TOYHBIM» AHAJUTHUYECKHM (OpMyJaM 4YacToO MOT'YT
JlaBaTh OYEHb HETOYHBIN pea3yJIbTAT WU3-3a,BRLUNCIUTENbHON He-
ycrouuBocTH Meroza. Hepeako s Takux sazad (Hampumep,
IS PelIeHHUs CHCTEeM JIMHeMHBIX YPaBHEHHI) CIeIllMaJbHO pas-
pabarsiBaloTCAa NPUOIHUIKEHHBIE METOAbI, KOTOPhIe AAlOT 3HAYHU-
TesbHO 6oJiee TOUHOE pelleHue.

MeTtoa nepebopa

Kak npuHATO B BBIYMCJIMUTENLHONH MaTeMaTHKe, Jajee MBI OyaeMm
paccMaTpHBaTh ypaBHeHue obiiero Buza f(x)=0, K KOTOpOMY MOYKHO
npuBecTu JOoe 3ajaHHOe ypaBHenue. Hamnpumep, njsa ypaBHeHHA
X =cosx noaydaem f(x)=x —cosx.

IIpeanono:XuM, UTO HYIKHO HAWTH pemleHue ypaBHeHus f(x)=0 c
TOYHOCTBIO €, IIPUYEM M3BECTHO (HaIpUMep, BUAHO Ha rpadure), 4To
pellleHHe HAXOAUTCA CIpaBa OT HEKOTOPOM TOUKHM X =a. B sTom ciyuae
MOXXHO pasduTh BCIO 00JAacCTh, I'ie MOKeT OBITH pellleHue, Ha y3KHe
IIOJIOCKH IIMPHHOH & =2, m BeIOpaTh TAKYIO IOJOCKY, rae rpadux
dyaxnuu nepecexaer ock OX (puc. 9.4).
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y=1() IOnsi Toro 4ro0bl IOPYYHTH pPeHIeHHe

i i 9TOM 3ajauM KOMIBIOTEPY, HYIKHO OTBe-

THUTH Ha ABa BOIIpoca:

1) Kax ¢ moMoIipio MaTeMaTHYeCKHX oIle-
panmuii ompegeauTh, YTO B IIOJOCE
[x, x + 8] ecTs pemenue?

2)4Yro cuuTaTh pelleHHeM ypaBHEHUH,
KOorja Takas II10Jioca ompejeineHa?

IIpome oTBeTuTh Ha BTOPOM BoOIpoC:
Puc. 9.4 JIydIIe BCero B3fATh B KA4YeCTBe PelIeHUs
cepefuHy WOJIOChI, T. €. TOUKY X =X +§

(B 9TOM ciry4yae IOTPemIHOCTE OyZeT He GoJblle, 4eM €).

HOasa Toro 4roObl ONpeNesUTh, €CTh JIM pelleHHe Ha OTpe3Ke

[x, x+3], cpaBHUM 3HaueHMA GYHKOUH HA KOHIAX DTOT0 OTpe3Ka.

PaccmorpuM Tpu ciaydasi, IOKasaHHBIe Ha puc. 9.5, a—s.

x x+08
f(x)<0, f(x+8)<0 f(x)<0, f(x+8)=0 f(x)=0, f(x+8)=0,

a OTION 078 6 8
, Puc. 9.5

HecnosxkHO moHATH, uTO ecau rpaduk mepecekaer ock OX, To Ha
KOHIIAX  OTpe3ka (yHKOUsA  HUMeeT  pasHbBIe  3HAKH, T. €.
f(x)- f(x+8) < 0. Ilpu aTom BakHO, 4TOOBI rpadUK He UMeJ Pa3phLIBOB.

0 Ecnu HenpepbiBHas GyHKUMA UMEET pasHbie 3HaKuM Ha KOHLax
oTpeska[X;, X,] TO B HEKOTOPOI TOYKE BHYTPU 3TOr0 OTpEe3Ka OHa
paBHa Hyslio.

Takum o6paszom, HYKHO HAWUTH OTPEe30OK IMMPHHOMN 2¢, Ha KOHIAX
KOTOporo GyHKIUA UMeeT pas3Hble 3HAKH, U B3ATH B KaueCcTBe pelrle-
HUA ero cepeauny. Pemenwe aToif 3ajauu npu @ = 0 MoXKeT BBINIA-
JeTh, HAIpUMep, TaK (cjieBa IMpHUBeJeHA IPOrpaMMa Ha INIKOJbHOM aJI-
rOPUTMHYECKOM SI3BIKE, a clpaBa — Ha a3bike [lackais):




PeweHune ypaBHeHWUNA

anr I[lepeBop

const eps=0.001;

Hau var x, delta: real;

Bewm eps, x, delta function f (x: real) :real;
eps:=0.001 begin

X:= f:=x-cos(x):

delta:=2*eps end;

Hy noka f (x)*f (x+delta)>0 begin

x:=x+delta x:=0;

KIL delta:=2*eps;

BuBOO 'x = ', xX+teps while f (x)*f(x+delta)>0 do
KOH X:=x+delta;

anr eBew f (Bem x) writeln('x="', (xteps) :6:3);
Hau end.

3Ha4:=X—Co0s (X)

KOH

3peck 3ajaHHAA TOYHOCTH £ XPAHUTCA B BHJE KOHCTAHTHI eps,
a BbelyKuciieHHe GYHKOWH [f(x) odopMiIeHO B BHIe IOAIPOrpaM-
mbel-pyErkmun f. Ilonck penreHnss HaYMHAETCA C HYJd (B APYrUX 3ama-
Yyax HadaJbHOe 3Ha4YeHWe MOoKeT ObIThH Apyrum). I{uxia ocraHaBamsa-
eTcs, KOrjla AJ8 OoUepeJgHOro orpeska moaydaem f(x)- f(x+38)<0.

Hy’xHO TOHUMATH, UTO IIPU BLIYUCIEHUAX HA PEATBHOM KOMITBIOTE-
pe MBI He MOXKeM 3aJaBaTh IIPOM3BOJIBLHO MaJjioe 3HaueHue £. TodyHOCTH
orpaHuvYeHa THUIIOM JAHHBIX, C IIOMOIIbI0O KOTOPOI'O BHIIOJHSAIOTCH BHI-
qucIeHUdA. B mpakTHYeCKHX pacuyérax dallle BCero MCIOJIB3YIOTCH IaH-
Hble ¢ ABOMHOHN TOYHOCTBIO (aHru. double), myisi KOTOPBIX IIpeJeIbHAS
TouHOCTh Gim3Ka K 10716 (scmomumuTe Marepuan § 26 u 29).

O6paTnuTe BEHMMaHUE, YTO B 3TOM IIPOCTEHIIeM BapHaHTe IpPOrpaM-
Ma 3allMKJINUTCS, €CJIU CIpaBa OT HYJIiA peimteHus Her. IlogymaiiTe, Kak
H3MEHHUTH IPOrpaMMy TaK, YTOOBI 3aIMKJIMBAHUA He OBLIO.

Kpome Toro, B IpUBEAEHHOM AJITOPUTME €CTh M €I OJHA BO3MOMK-
Has HETOYHOCTh: MIOAYMAMTe, UTO CIYYUTCH, €CIH CAYYAMHO IOJYUHUTCH
f(x) = 0 unu f(x+8) = 0. IocKOJBKY yCJIOBHE IUKJA IIPHA 9TOM Hapy-
maeTcs, MUK 3aKOHYHUTCA, U OyJeT MOJyUYeH pe3yJbTaT ¢ Tpebyemoii
TouHOCTHIO €. OZHAKO B 9TOM CJiiyyae MOXKHO GbLIO ObI ONPENesIuTH pe-
meHMe GoJiee TOUHO, YTO BAM M IIPEJIATAETCS CIeJIaTh CAMOCTOSTENLHO.

T'naBHBIH HemocTaTOK Meroxa Iepebopa — GOJIBIIOE KOJIMUYECTBO
omepanuii. Hanpumep, ans peuresuss ypaBHeHus ¢ TouHocteio 0,001
MOXKEeT TIOHAZOOUTHCA HECKOJbKO TBHICAY BLIYMCJIEHUN 3HAYeHUSA
dyaxnuu f(x). Iloaromy cHauvasa MOXXHO MCIIOJbL30BATHL Iepebop ¢ Io-
CTATOYHO OOJBIIMM IIATOM, 4TOOEI omdenums KOPHU, T. €, HAWTH WH-
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TepBaJibl, B KaXJOM H3 KOTOPBIX €CTh TOJBKO OJHMH KODEeHb. ITocne
9TOI'0 BBINIOJIHAETCH YMOUHeHUe xopueﬁ — nepeﬁop BHYTPH KaXaoro
H3 TAKHX MHTEepPBaJiOB C IIarom 8 =28, OJOCTATOYHBIM AJIA ONpelesiIeHUus
peliesHud C 3alaHHOM TOYHOCTHIO.

MeTon JaeJieHHdA OTpe3Ka IonoJiamMm

Ects crapas sagava-miyrka: «Kak moiimate abBa B Adpuxe?»
Ilpepnaraercs neperopoauTk 3a6opoMm Bco Adpury, pasbus eé Ha JIBe
paBHBIE YACTH, U KAATH, I'le MOABUTCA JieB. 3aTeM 4acThb, B KOTOPO
ecTh JIeB, pasfeJuTh 3a00pOoM Ha ABe paBHBIe objsacTu U T. A. B KoHIE
KOHIIOB, JIEB OKajkeTcd B MajleHbKON KJueTkKe. Ha camom gese ara
IIyTKA HJLJIIOCTPHUPYET MeTOoJ HeJIeHHH OT-
pe3ka momojaM (MeTOZ OHMCeKIMH), C IIO-
MOIIIBI0 KOTOPOr0 MOYKHO HAWTHU pellleHue
ypaBHEHUsI HA HEKOTOPOM WHTepBaje
(eciu OHO TaM ecThb).

Ilycers HekoTOopasa MyHknuA y = f(x) He-
nIpepeIBHA Ha oTpeske [a, b] m umeeT pas-
Hple 3HAKM B TOUKAX XxX=a B Xx=b
(puc. 9.6). Torga B OHOI H3 IPOMEKY-
TOYHBIX TOYEK X=X OHa obpamaerci B
HOJb, T. €, ypaBHeHHue f(x) =0 nmeeT pemre-

Hue. HaliTH ero MOXHO TakK:

a+b
1) BEIYHCIHUTE CEPEANHY OTPe3Ka € = 5

v} y=1(x)

Puc. 9.6

2) ecqim Ha oTpeske [a, ¢] ecTh pemieHue, IPUCBOUTL b:=c, HHAYe NIPU-

CBOUTH A:=C;

3) nosTopaTh maru 1-2 go Tex mop, nmoxka b -a > 2¢.

B nmyHKTe 2 HaM HY’KHO OTBETHTh Ha BOIIPOC, €CJIM DelleHHe Ha
orpeske [a, ¢]. Mbl y)Ke ymMmeeM 3TO J[eJiaTh: PeIlleHHEe €CThb, €eCJH
f(@)-f() < 0.

B mpocreiimeMm BapuaHTe IUKJ, YTOYHAKINUNA DEIIeHHEe, MOXHO
3anMcaTh B BHIeE:

delta:=2*eps delta:=2*eps;
HI, noxa b—a>delta while b-a>delta do begin
c:=(a+b) /2 c:=(a+b)/2;
eciu f(a)*f(c)<0 o if f(a)*f(c)<0 then
b:=c b:=c
uHaue else a:=c;

a:=c end;




PeLueHue ypaBHeHUM

BCe writeln('x = "', (atb)/2:6:3);
K
BelBOO 'x = ', (a+b)/2

OpHako B MpUBEAEHHOM aJI'OPUTME €CTh OFHA Ipobiema, KoTOpas
npoABJAeTCA B TOM clydyae, Korjga Ha odepegHom mare f(a) = 0 uam
f(e) = 0. IIpeanosnoxkum, 4yTo paccMarpuBaercs Gyaknusa f(x) = x — 1,
u MBI BIOpasu aasa noucka orpesok [0, 2]. Torpa Ha mepBoM Ke IIare
nmoayudaeMm ¢ = 1, Tak 4uto f(¢) = 0; 370 IPUBOAUT K BBINIOJHEHUIO IIpH-
cBauBanusa a:=c. IloaTomy Ha BTOpOM Inare moJsydaeMm f(a) = 0, a Ha
BCcex mocaeayomux marax — f(a)-f(c)>0, uro, B KOHeYHOM cuére,
[aéT HeBepPHBIA OTBET X = 2,

Yro6sl pemuTs 3Ty HpobliieMy, BepHéMcH K (GOPMYJIMPOBKE «HA
orpeske [a, b] ecTs pemenue, ecau GyHKOusa f(x) uMeer pasHbIe 3HA-
KM HA KOHIIAX 9TOr0 OTpe3Ka». B IMIKOJBHOM aAJTOPUTMHYECKOM SA3BI-
Ke ecTb QYHKIOHUA sign, KOTOpas BO3BpalljaeT 3HAK YHCJa, T. €. BEI-
yucasaeT PpyHKIHIO:

-1, ecnux<0,

sign(x)=< 0, ecinx=0,
1, ecnux>0.

Torma yCJIOBHBIN OoIepaTop B Teje IIMKJAa MOMHO 3aMEeHUTh TaK:

ecmm sign(f(a))<>sign(f(c)) if sign(f(a))<>sign(f(c))
TO b:= ¢ then b:= c
MHave a:= C BCe else a:= c;

Tenepsr nmporpamMma naér IpPaBUJIbHOE pellleHHe nake AJA pPaccMoT-
PEHHBIX BhIIIE OCOOBIX ciyuaeB (IIPOBephLTE 3TO caMoOCTOATEeNbHO). K
COKAJIGHHIO, BO MHOTuX Bepcusax Ilackanal ¢yHkuum sign Her, HO
BBI JIETKO MOJKeTe e€ HaIlHCaTh.

Ha xaxaom miare aToro IUKJa IIMPHUHA OTPe3Ka YMeHbLIIAeTCs B
2 pasa, 3a n maros oHa ymesbmuTcsa B 27 pas. Takum obGpasoM, npu
BbIOOpE €AMHHYHOIO HAYAJIBLHOIO OTPEe3Ka IJIA IIOJYYEeHUS PEeLIeHUs C
TouHocThio 0,001 mocrarouno 10 maros muKia.

MeTroz neneHus OTpe3Ka IOIIOJAM OYeHb IIPOCT M HAAEKeH, II03BO-
JsIeT HAWUTU pelleHHe ¢ 3aJaHHOM TOYHOCTHIO (B HpeAesnax TOYHOCTH
MAIIWHHBIX BeruucieHui). OgHAKOo AJis ero IpUMeHEeHUs HYKHO 3apa-
Hee omdeaumb KOPHU YPABHEHUs, T. €. HANTH OTPe3KH, KaXKABIH M3
KOTOPBIX COJEPYKHUT TOJbKO OJUH KOpeHb. [lnsa oTaeneHMs KOpHeH

B cpene FreePascal pyHEKDHMA sign BXOZHT B MOAYJb Math, KOTOPHIA HYX-
HO HOAKJIOUHTH KOMaHAOH uses Math;




PewieHuve BbiMUCIUTENbHbIX 3aQa4 Ha KOMnNblOTEPE

MO’KHO HCIIOJIB30BATH IOCTPOEHHBIH rpaduK QYHKIMHA WX METOX Iie-
pebopa ¢ HekoTopeIM maroM. Takum 00pasom, pellleHHe YpaBHEHUSA
OpPOBOAHTCA B ABA 9Talla — OTHAeJeHHe KOPDHEH U YyTOYHeHue KOpPHei.

K coxanenuio, MeToi [AeJleHHUs OTpe3Ka IIOIOJIAaM HeIpPUMEeHHM
UL PellleHusA CHCTeM YPaBHEHHU ¢ HECKOJbBKMMHI HEM3BECTHBIMH.

IIpuMmep: moaér mava

Jna miIocTpanue paccMOTPHMM TaKyio 3azady: Bacsa Gpocaer msau
co ckopocthio 12 m/c. Ilog kakuMm yriom K ropusonty Bace HYy:KHO
OpOCHUTE MAY, YTOOGH! IIONACTE B MHUINEHb HA BBICOTE 4 M HA PACCTOAHUHA
10 m? B MmomeHT OpocKa MAY HAXOAUTCA Ha BhicoTe 2 M (puc. 9.7).

Puc. 9.7

IlpumMeM 3a HayaJ0 KOOPAMHAT TOYKY, OTKYZa BBLIETAeT MAU.
OGosnauuM yepes v, HAYAJIbHYIO CKOPOCTh MsAYa, 4epesd H — pasHuiy
Beicor (H = 4 — 2 = 2 M), a depeda S — paccTogHHe OO0 MHUIIEHH
(S = 10 m). Bygem cuuTaTh MAY MaTEpPHANLHON TOYKOW; IOCKOJBKY
ero CKOpPOCTH HEBBICOKA, CONPOTHBJIEHMEM BO3AyXa MOXXHO IpeHel-
peub. MaBecTHble uM3 (UBHKH YpPaBHEHHA [BUKEHHA 3alUIIyTCH
B BHJE: 2

x=y,-t-cosa, Y=v,-t-sina —%,

rae g ~9,81 m/c?2 — yckopeHHe cBOGOAHOIO mazeHus. 3a4a4a CBOLUTCA
K TOMY, 4YTOOBl HAWTH [OBA HEU3BECTHHIX, { M O, IPH KOTOPBIX
x=Suy=H:

S=y,-t-cosa, H=y;- -t -sina —%.

Bpemsa t MOHO cpa3y BEIPa3HTh M3 NIE€PBOr0 YyPaBHEHHA:
S
t=——.
v, cosa




PeweHue ypaBHeHUN

IloapcraBasiss 3TOT pe3yJbTAT BO BTOPOE YpaBHEHHE, IIOJIydaeM
ypPaBHEHHE C OAHHMM HEH3BECTHBIM 0., KOTOpPOEe MOXKHO IIPHBECTH
K craggaprHoMy Buay f(o) =0, rae:

g- 82
fl@)=S-tgo — -H=0.
2v§cosza

Pemare ero aHAJIUTHYECKM JOCTATOYHO CJIOKHO!, MO3TOMY MBI
Haigém npubnuxéHHOoe pemreHwe. IIpU BBIYUCIEHUH TPUTOHOMETPH-
YyecKUX (QYHKIHHA yroj uaMepseTcd B paguaHax, H03TOMY HYKHO HC-
KaTh pellleHWe B AuanasoHe yrios o or 0 xo w/2.

Mzl He 3HaeM, CKOJIBKO PElIeHWN HMeeT YpaBHEeHHe, IMOITOMY H3-
MeHUM MeToJ mepebopa Tak, 4To0bl HAMTH Bce pemenud. IIuka while
He OyzeT ocTaHABJIMBATHCA HA IIEPBOM HAWIEHHOM pelleHHH, a Oyzer
PONOJIKATECS, TOKA yroJs He craHer Goabmre /2. Ecau B Kakoit-To
IIOJIOCE €CTh PeIleHHe, BHEIYMCJSEM YroJ B I'paaycax U BBEIBOAHUM €ro
Ha 9KpaH. IIpuBeilEM OCHOBHBIE YACTH INPOTrPAMM Ha IIKOJBHOM aJIro-
PUTMHYECKOM SABBIKE:

pi:=3.1415926
u:=
delta:=2*eps
Hi noxa u<pi/2
ecmn f (u) *f (u+delta)<=0 wo
BelBON 'Yrom: ', (u+eps)*180/pi, ' rpamycor', HC
BCE
u:=u+delta
K1y

u =Ha Ilackaue:

u:=0;
delta:=2*eps;
while u<pi/2 do begin
if f(u)*f(ut+tdelta)<=0 then begin
alpha:=(uteps) *180/pi;
writeln('Yron: ', alpha:4:1, ' rppanycor');
end;
u:=u+t+delta;
end;

1
Xora MOMHO, HAlIpAMEP, C OOMOIIBID 3AMEHEI 2 =

cos?a




PeweHue BbiNUCIUTENbHbIX 3a0a4 Ha KOMNblOTEpe

B mepemMeHHOM u XpaHUTCA Yrojl B pajuaHax, a B IepeMeHHOH
alpha — yrox B rpagycax. Eciu 3anmycTHUTh 9Ty IpPOrpaMMy, Mbl YBH-
JHUM, YTO ypaBHEHHEe MMeeT JBa pellleHHue — VYIJbl IPUMEpPHO DaBHBI
35,6° u 65,8°.

ITonpobyiiTe npuMeHUTHh B 9TOM JKe 3ajaue MeTOJ JeJeHHUs OTpe3-
Ka monoJsam. ITogymaiite, ¢ KakHMH IIpobJieMaMy MBI 37leCh CTaJIKHBa-
eMcd, U I0YeMY OHHM BO3HUKAIOT.

IloBTOpUTE BBHIYMCJIEHUA MAJSA HadYaJdbHBIX cKopocreit 10 wm/c
u 20 M/c 1 00BACHATE MOJYIEHHBIE Pe3yJIbTATEI.

Henoas3oBanue TabJIHYHBIX Ipoieccopos

JJIa YUCIeHHOTO pelleHNsa YpaBHEHHH MOJKHO HCIIOJBL30BaTh Tab-
JUYHBIN nponeccop, HanmpuMep OpenOffice.org Calc (mmm LibreOffice
Calc) unu Microsoft Excel. O6s1uH0 cHayana crpourcsa rpadur GyHK-
I[AH, KOTOPBIH ITO3BOJISIET ONPEAEeTUTH KOJIWUECTBO DEIIeHul ypaBHe-
HHAA U HUX IPHMEDHOEe PACIOJIONKEeHWEe; 3aTeM HCIOJb3yeTcs MOAYJIb
«ITouck pemenus». [lasee mbl Oyaem paccmarpusaTk nporpammy Cale
u3 nakera OpenOffice.org, ykaspiBad Ha He3HaAYHUTEJNbHLIE OTIHYUA
Excel.

BBeném mcxojHBIE AaHHEBIE JJIs DACCMOTPEHHOI 3azauyu OGpocaHmus
MAYa, KaK NnokasaHo Ha puc. 9.8. Jlna toro 4robbl GopMYysIbl BBITJIA-
nenu Oosiee MpUBBIYHO, AaaumM adelikam Bl, B2 u B3 umerna S, H u v
(MX MOYXHO BBECTH B JIEBOM BepPXHEM YIUIy TaOJIMIIBI).

B cronbue A sanmonuum psapg sHauenuit yrios or 0° mo 85° ¢ ma-
roMm 5°. Jlnss 3TOro BBEAEM ABA NEPBLIX 3HAUEHWS, BBIJAEJIMM 9TH A4ei-
KH U «PacTsAHEM» 3a MapKep 3arnojiHeHUdA (KBaJApaTHK B IIPABOM HHMK-
HEeM yIUIy BBIZIeJIEHHOH 4acTH, puc. 9.9).

Hma aueiiky WIK JHanasoHa

Paccrtoanue
PasHuua BeICOT
CkopocTe

Puc. 9.8 Puc. 9.9

HobaBuM cTONOGIEBI, B KOTOPBIX I KakJoro yrija OyayT BbIYHC-
JATHCA ero 3HAUeHUe B pajuaHax (C IOMONIbIO CTAHAAPTHOH (QYHKIUH




PeweHne ypaBHeHUN

RADIANS, B pycckoii Bepcuu Excel — PAIIUAHBI), Bpemsa moaéra,
KOOpAWHAaTA ¥ U 3HadYeHHue hyHxkoun f(o) (puc. 9.10).

& | E | £ | D | E
1 |PaccroAHne 10
z |Pazunua BeICOT 2
3 |Cropoctb 12
4
5 ¥ron  ¥Yron{pan) Bpeuna y flalpha)
6 0 =RADIANS(AL) =SA/C0OS(BE) =v"SINBE"CES 81°CE2/2  =DB-H
7 5
8 10

Puc. 9.10

OGparure BHMMaHHMe, YTO B (OopMyJiaxX MBI MCIOJb3yeM HMeHAa
sAyeex S, H u v. 910 abCOJNIOTHBIE CCHIIKH, He MEHAKIIUecH NpH
KOIIMPOBAHUM; HAIIpUMepP, BMECTO MMeHHu S MOKHO OblaI0 OB HaIIH-
cate azpec $B$1, HO 910 GBLIO GBI MeHee MOHATHO. DTH GOPMYJIBI
MOYXHO IPOCTO «PacTAHYTh» (CKOIMPOBATH) BHU3 34 MapKep 3amoJi-
HEHH.

Tenepr mocrpoum rpadux dyaxkuuu f(o). CHavama HYKHO BhILe-
JIUTh AaHHBIE B croabmax A u E, 3T0 MOXKHO cenaTh, eciu yAep:Ku-
BaTh HakaTol kKiaasumy Ctrl. Barem cTpoum jguarpamMmy THIIA
Aunarpamma XY (B Excel — guarpamma Towewunasn) — puc. 9.11. I'pa-
¢pur dysknuu nepecexkaer ocb OX B ABYX TOYKAaxX, T. €. YypPaBHEHHe
f(a) =0 umeer nBa pemeHus, oAHO OKOJIO 35°, BTOpoe — OK0JIO 65°.

T ] T 1 I T 1 Ll
14 10 20 30740 50 60
_2_
gl
s
=5
-6

Puc. 9.11

Tenepr yTOYHUM pelIeHHE, HUCIOJIb3YA BO3MOMKHOCTH TABJIMYHOTO
mponeccopa, B KOTOPOM peaH30BaH OAWH W3 NPUOIMKEHHBIX METO-




PeuwieHune BbiYMCnInTenbHbiX 3aaa

OB pemieHusi ypaBHeHuit. Ilyia aTOro Hy’XHO 3HATHh HAYajbHOE IPH-
GamieHue o, — OJHAYEHWe HEM3BECTHOW BeJMYMHBI, JOCTATOYHO
oau3Koe K pemeHuio. Ilo rpaduKy MbI OINpeeIuId, 94TO IepPBBIH pa3
rpaduk mepecexaer ock OX AisA 3HaYEHHA yrJja OKoJo 35°, IO3TOMY
MOJKHO B3SITh 0.y = 35°. BamumiieM 3TO 3HaUYeHUe B CBOGOAHYIO d4eil-
Ky, Hanpumep B H2, u pobasum Hepocraromue GOpMyJsl Tak, YTOOHI
MOJIYYUTH 3HaueHUe GyHknuy f(o) B aueiike L2 (puc. 9.12).

H | N T R T
Yron Yron{pan) Bpeua y flalpha)
2 35
Puc. 9.12

Bagaua moxbopa mapamerpa (GOPMYJIHUPYeTCA TaK: «YyCmaHo8UmMb
8 auellKe ... 3HAYEHUE ..., U3MEHAS 3HaUeHue aveliku ...». Hanpumep,
B HAIIEM cJydae HYKHO YCTAHOBUTH B sdeiike L2 snauenme 0, usme-
Hag H2. fHuelika L2 HaspIBaeTcA LeJIeBOM, IIOTOMY 4YTO Halla Uyenlb —
HOJYYHUTh B Heil ompejaenéHHoe 3HavyeHue (Houb). flueitka H2 — aro
H3MeHdeMas adeiika. B riasHoM MeHI0 BhiOupaem nyHKT Cepsuc,
ITon6op mapameTpa ¥ BBOAUM 9TH AaHHBIe (puc. 9.13).

Noabop napameTpa

Puc. 9.13

ITocne Haxxatus Ha KHonky OK HaliieHHOe pemieHue ypaBHEHUA
6ymer samucano B siueiiky H2.

Kaxk »xe HaiiTu BrOpoe pemrenue? [[yf aTOoro Hy»HO BHIOpaTh ApY-
roe HauaJbHOe NpubGAMKeHHe, Hanmpumep o, = 70°, B OCTAIBHOM IIO-
PANOK HelicTBuii He MeHseTcA. CresaiiTe 3TO CAMOCTOATEIBHO.

IIpoBepbTe, 4TO OyAET NMPOUCXOAUTH IPH HM3MEHEeHHHM HAYaJIbHOM
cxopocta xo 10 m/c 1 o 20 m/c. ITonpobyiiTe 06BbACHUTE 9TH Pe3YJib-
TaThl C TOYKH 3peHus (PU3HKH.




PeweHue ypaBHeHUn

Bonpocbl n 3apaHusa

1. Kakpe MeToAbl HA3BIBAIOTCHA NPUOIMKEHHBIMM? B KakuX clydasX OHM
HCIIOJIB3YIOTCA?

2. Yto Takoe UTEepAllOHHBIA MeTon?

3. CpaBHuTe NpUOGIMKEHHBIE U AHAJHUTHYECKHME METOJBI PeIIeHHSA ypaBHe-
HHU. B 4éM QOCTOMHCTBA M HEJOCTATKH Kaskaoro moaxoxa?

4. O6bacHUTe, B 4Y€éM 3akjiodaerca MeToA mepeGopa. B uém ero He-
JocTaTKu?

5. Kax c moMompio MaTeMaTHYeCKUX ONepanuil ONpemessioT, ecTh JH pe-
IeHue ypaBHeHHMA Ha 3afaHHOM oTpeske? B Kakux ciayyasax Taxkoit mof-
xoz He cpaboraer?

6. Kax usbesxaTh sanuKJIMBAHUA B MeToze nepeGopa?

7. O6’pscHHTE, TTOUEMY METO/AOM Iepefopa IpH IIMPHUHE IOJOCH & =2¢ MOXK-
HO HaliTH pelleHHe ¢ TOYHOCTHIO &,

8. Uro Takoe oTAeseHHe KOPHeH U yTOUHeHUE KOpHed?

9. O6bsicHUTe M3MEHEHHUs, CAeJaHHBIE B NePBOHAYAILHOH IporpaMMe s
pPelleHns ypaBHeEHU: MeToAOM Ilepefopa, KOTOpHIE IIO3BOJUIM B OZHOM
IIMKJIe HAfTH Bce PeIleHHA HA 3aJaHHOM OTpPe3Ke.

10. O6bsicEUTe, Kak paboTaer MeTox AeNeHUA OTpe3Ka momojaMm. CpaBHUTE
ero ¢ MeToioM nepedopa.

3apaum O

1. Pemure ypaBHeHHe x2 =5cos(x —1) MeTosoM mepeGopa M METOZOM Jeie-
HHUA oTpesKa nomnojaM. CpaBHUTe KOJIHYECTBO IIATOB IIMKJIA IPH HCIOJIb-
30BaHUHM KaXKJAOT0 METO/A.

2. Pemute ypasHenue x2 =5cos(x —1), HCIIONB3YA TAGAUIHELH IIpoIIeccop.

*3. IloneiTaliTech yNy4IIUTE OPOrpPaMMy AJS MeTona mepebopa, MCIONb3YA
OAHO W3 3HAYeHWUH (YHKIHM, BHIYHCJEHHBEIX HA NpeABIAVIIEM IIare
IUKJIA.

*4. TlonpITaliTech yAy4YIINTE OPOrPAMMY AJISA METOZA AeJeHHA OTPEe3Ka IOMOo-
JlaM, MCIOJB3YA OAHO M3 3HAUeHWH (YHKIMM, BHIYUCIEHHBIX HA IIpebI-
OVIOEeM IIare ImMUKJA.

5. 9xcrmepuMeHTaNbHO (OpPOOYs pasiuyYHbIE 3HAYEHHUSA £) ONpEAEJIUTE, C Ka-
KON TOYHOCTBIO MOKHO HAWTH pelleHMe ypaBHeHMA x2 =5cos(x—1) B Ba-
el cpefie IPOrPaAMMHPOBAHHA.

6. Pemure sazauyy u3 npumepa «Ilosér MsAua» ¢ IMOMOIILIO COGCTBeHHOM
OporpaMmel, a4 3aTeM ¢ MIOMOIILI0 TabaudHOro mpomeccopa. Obcyaure
IPeHMyINecTBa ¥ HeJOCTATKH 3THX CIOCOG0B pelreHusd.

os2a
HuA n3 npumepa «Ilomér Maua». [Jia NpaKTHYECKUX BHEIYHMCJICHHH HCIOJNL-
syiiTe aMeKTpoHHBIe Tabauuel. CpaBHMTe TOYHOE U UHMCIEHHOE PeIlleHusd.

*7. Ucnonb3ys 3aMeHy 2 =———, IOCTPOTe aHAJMTUYECKOe PelleHue VpaBHe-
c .




PeuwieHue BbluMCIUTENbHbIX 3a4a4 Ha KOMNbOTEpe

Y

7

AunckpeTusauma

el

Brruncaenne NJIHHBI KPHBOIM

OnpesenuM AJIUHY TpaeKTopuH L, 10 KOTOPOH JIETUT IIapHUK, Opo-
MIeHHEIH [0/ YIJIOM K ropusoHTy (cMm. 3agauy B § 70). OTo He Tak mpo-
CTO, MOTOMY 4YTO TPAEKTOPUS — KPUBad JTUHHA.

IlocrapaeMcsi KaK-TO CBECTH 3ajadyy K Oojiee mpocToil, KOTOPYIO
MBI yMeeM pemaTrs. BEciu OBl JIMHHA COCTOANA M3 OTAENbHBIX OTPE3-
KOB, €€ JAJIMHY MOKHO ObLIO ObI TOYHO BEIYUCIHUTE C IIOMOIBIO Teope-
wmel [Iudaropa. Hanpumep, anuHa JomaHo# Ha puc. 9.14 pasHa:

L=\, -x)? +@y —yy)? +(x3 - %) +@3 -¥5)?.

y Yy
1
Lo
Y |- '
X1 x2 X3 X
Puc. 9.14

Hcnons3ya Ty HAEl0, pasjejuM KDPHUBYIO JUHHIO Ha HebGosbliue
VYACTKY U 3aMEHMM Ka)K[blii yYaCTOK OTPE3KOM TaK, YTOOBI MOJIydH-
Jack JomaHaf (IITpUXoBad JUHHUA HA puc. 9.15).

y
"

8 ————\
\
3

o p=—=-
=8

h

Pue. 9.15

OOBIYHO pa3buBaIOT MCXOAHBINA OTPe3oK [a, b] (Ha KOTOPOM HYXKHO
onpenesuTh AINHY KPHBOH) Ha paBHble yyacTku AauHbl h. Komeuno,
AJIWHA JOMaHOH OTJIMYAaeTCs OT AJIWHBI KPHUBOM, HO eCTECTBEHHO Ipes-
[OJIOKUTH, UTO IIPH YMeHbIIeHUHU Inara pasbuesus h sTa pasHuna Oy-
JeT YMEeHbIIAThCH.




Ob6paTuM BHHUMaHHE, YTO MBI (DAKTHUYECKH BBIMOJHUIN AUCKPETH-
3alMI0 — IPEJACTABUJIH KPHUBYIO B BHAe Habopa TOYeK, IPH ITOM HH-
dopManua 0 NOBeAEHUH QYHKIMMA MEKAY 9TUMH TOUYKaMU Oblaa more-
paHa (BcmomHHUTe onudpoBKy 3Bykal). Benwumsa h HasweiBaeTcsa ma-
TOM AMCKPEeTH3aIHH.

IloagBeném urorum:

®

JHCKPeTH3amusA II03BOJAET UPEACTABUTH 3afady B BHJAE, IPH-
TOAHOM JJISI KOMIBIOTEPHBIX PACYETORB;

IpHA [AUCKPETH3AIUH dYacTh HHGOPMAIUHU TEPAETCH, II0ITOMY
BCe METOABI, OCHOBAHHELIE HA AUCKPETU3AIUH, — IMIPUOIMIKEH-
HBIE, OHH PelIaloT 3aJa4y ¢ HEKOTOPO MOTPEIIHOCTHIO;

4TO0BI YMEHBIIUTEH IOTPEIIHOCTh, HY}KHO YMEHBINIATH IIAT AUC-
KpeTH3anuy (yBeJIHUYMBATH KOJIHWYECTBO TOYEK), HO IIPHU ITOM
BO3pacTér 006EM (1 BpeMsd) pacuéToB;

npu BBIOOpE MAaJIoro mrara AUCKPETU3AIHUA HA PE3yJIBTAT MOTYT
CHJIBHO BJIMATH MOTDEITHOCTH BBIYMCIEHUN, BHI3BAHHBIE HETOU-
HOCTBIO IPEACTABIEHUSA BEIECTBEHHBIX UYHCE] B IIaAMATH KOM-
npiorepa (cm. § 29).

Teneph MOMHO COCTaBHUTH IporpamMmy. BYJI;EM CYHUTAaThb, 4YTO KOH-

CTAHTHI (MJIH HEepeMeHHbIe) @, b u h 3aal0T rpaHUIlLl OTPe3Ka M Iar
auckperusanuu. Torza OCHOBHAs 4YAacTk IPOrPaMMBI MOJKET BBITJIA-
JeTh TaK HA INIKOJILHOM AJITOPATMHUYECKOM SI3BIKE:

X:
HIJ

KL
BEI

=a; L:=0

noka x<b

yl:=f (x)

y2:=f (x+h)

L:=L+sqrt (h*h+(yl-y2) * (yl1-y2))
X:=x+h;

Bon 'InuHa kpusou ', L

u Ha Ilackane:

:=a; L:=0;

while x<b do begin
yl:=£(x);
y2:=f (x+h) ;
L:=L+sgrt (h*h+ (y2-y1l) * (y2-y1));
x:=x+th

end;

wr

iteln ('HOnmuua xpueoM ', L:10:3);

9—49




PeweHne BelYNCNINTEeNbHBIX 3afaY Ha KoMmnbeloTepe

BOBBP&]I[&SCB K 3ajjadye ¢ IIapHKOM, BCIIOMHHM, YTO €ro ABHUIKe-
HHe ONHChIBAETCA YpPaBHEHHUAMHM:

: gt?
X=vy-t-cosct, Y=Uq-t-sino ——-.
0 0 9

Ecnn BBIPpa3uTh BpeMsA M3 HOepBOro ypaBHEHHA U IMOACTaBHUTHL BO
BTOpPOeE, ImoJiy4yaeTcsa

2
y=fla)=x-tgu L
202 cos? o

910 u ecTh QyHKIMA, rpaduK KOTOPO# Hac uHTepecyer. Hanucats
TOJIHYIO IIPOrpaMMy BEL y3Ke MOKeTe caMocToATenbHO. IIpoBepnre eé
paboTy Ay pasHbIX 3HAYEHWH HMCXOAHBIX NAHHBIX (CKOPOCTH M yria
BBLIETA, PACCTOAHUA).

Brerunuciaenue niaomanei uryp

IIpuMeHHMM MeTOJ AUCKPeTH3alliu B APYTro# HOCTATOYHO CJIOMKHOM
3ajlaye — AJiA BeIUMCJeHHs uomanu ¢urypsl. Ilyers ¢urypa, mio-
majgbk KOTOPOH Hac HMHTepecyeT, orpanuueHa rpabuxamMu (QyHKIUH
y=hH&) ny=/7f(x)(puc. 9.16).

Puc. 9.16

B HeKOTOpPBIX NPOCTHIX ciaydasx (HO Zajexko He Bcerzal) miomanb
TaKOH (UIYypPhl MOYKHO BBIUYHCJIMTH AHATUTHYECKH C IIOMOINBIO METO-
OB BhIcHIell MaTeMaTHUKH. MpI :Ke GyJeM HCIIOJb30BATH NPUOIHIKEH-
HbIEe METOJIbI, IPUMEHATL KOTOPbIe 3HAYHUTEJILHO IpoIIle.

Kak ¥ npy BRIYUCIEHUH JJIWHBI KPUBOM, IPUMEHUM JUCKpemu3a-
yuo — pasgeaum (GUrypy Ha OT/JeJbHBIe IIOJIOCKM M 3aMEHUM Ka-




Onckpetnzaums [SA

AYIO TIOJIOCKY Ha JAPYTyIo MHUrypy, AJs KOTOPOH MBI MOXKEM JIETKO Ha-
TH IJIOMIaAbk, HAIPUMED Ha npamoyzonvruk (puc. 9.17).

ITonsaTHO, YTO IIOLIAAbh MCXOAHOU (Urypsl B o0IeM ciyuyae He
COBIAAaeT C CYMMOMH IJIOI[aZied MOJYYHMBHIMXCA NPAMOYTOJBHUKOB.
Tak 1 gonxHO 6B1JI0 OBITH, BeAb NIPHU AUCKPETU3ANMY HHOODMAIUA O
nosefeHNY QYHKIHI MexAy ToukamMu oTcuéra Owiia yrepsHa. OxHa-
KO NpH yMeHbBIIEeHWH IIara AucKperusanuu h sra pasHunma Oyper
YMeHbIIaThCH.

Ha pucyske 9.17 BhIcOTa HPSAMOYrOJIBHHKA PACCUMTHIBAETCS KaK
PasHOCTh 3HAUeHUH (PyHKUMII Ha JIeBOH rpaHuie orpesxka (MOKHO HC-
NoNb30BaTh M HpaBylo rpaHuny). Ha npakTuxe 0OBIYHO BBIYMUCIAIOT
BBICOTY 8 cepedure ompe3ka (B Touke x +h/2), Torjga mIomans IPAMO-
yroasHuKa Oyger Gosiee OIM3KA K IJIOLIAAM IIOJOCHEI MCXOLHOH (pUry-
pbl. 3aMeTHM, YTO INMPHHA Ka’yKIOro U3 MPAMOYTOJbHUKOB paBHa h,
I03TOMY B IpOTrpaMMe YMHOXKE€HHe HA /I MOYKHO BBINOJHHUTH B KOHILE
HUKJIA:

S:=0; x:=a S:=0; x:=a;
HI noxa x<b while x<b do begin
S:=8+fl(x+h/2)—f2 (x+h/2) S:=8+fl(x+h/2)-£2 (x+h/2);
:=x+h X:=x+h
KL, end;
S:=h*S S:=h*S5;
BuBON '[Myomanes ', S writeln('llnmomame ', S:8:3);

OTOT MEeTOJ Ha3bIBAETCHA Memo0M NPAMOYZOLbHUKOE.

BmecTo mpAMOYroOJbHHKA AJA 3aMEHBl YOOOHO HOPUMEHATH eIné
OfHY M3BECTHYIO (DPUrypy, AJs KOTOPOM JIETKO CUMTAETCA ILIONIafb, —
mpaneyuto (puc. 9.18).
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y i
| fixge AR
d |
25} L e A
a f b g X x+h
-
Puc. 9.18

Ilnomaas Tpanenuyu paBHA NPOU3BENEHUIO MOJYCYMMBI €€ OCHOBA-
HUH Ha BBICOTY, T. €. JJIA BJIEeMEHTAPHOU TPANEeIUU ¢ JIEBOHM IpaHHIleH
B TOYKE X II0JIYYAEM BhIpa’KeHHe IJIA IJIOIIafu:

%-[fl(x)— £, (0 + (e + ) — fyx + B)]-

IlpocTreiimasa nmporpaMMa BBIINVIAJUT TaK:

S:=0; x:=a S:=0; x:=a

HO noka x<b while x<b do begin
S:=8+f1(x)-£f2(x) S:=84Ff1 (x)=£2 (%)
S:=8+fl (x+h)-£f2 (x+h) +f1 (x+h)—-£f2 (x+h) ;
x:=x+h X :=x+h

KIJ, end;

S:=h*3/2 . S:=h*S5/2;

puBon 'Mmomans ', S writeln ('Inomane ', S:8:3);

ITOT MEeTOJ| HA3bIBAETCH Memodom mpaneyuil.

3amMeTuM, UTO IIpaBO€ OCHOBAHME OUEPEJHOH Tpanenyuy COBIAJaer
¢ JIeBBIM OCHOBAHHWEM CJIeAVIONeH, I03TOMY MOYKHO HEMHOI'0 M3MEHHUTh
nmporpaMmy, 4Tofbl Ha KayKJOM IIare OHUKJA BBIUUCIANACE PasHOCTh
dyHKIHUHA TOJBKO B ofHOI TouKe. CrenaliTe 3TO CAMOCTOATEJNBHO.

() Bonpocsi n 3apaHus

. Yro Taxoe AuUCKpeTH3anua?

. UTo gaéT AMCKpeTH3alua B PACCMOTPEHHBIX B naparpade sanauax?

. Yro Ttaxoe mar guckperusanuu? Kak gomkHa OBITH CBA3aHA €ro BeJIHYH-
Ha ¢ AJa|HO# orpeska [a, b]?

. Kak 3aBMCAT TOYHOCTH W BpeMs# BBIYHMCJIEHHI OT BeIDOpa miara JUCKPeTH-
sanuu?

- [




AuckpeTusauus

5. ITouemy mMeTOABI, OCHOBaHHBIE HA MNHCKDPETH3AIlMH, BCErjJa AAIOT HpPH-
GIHMKEHHBIA pe3yabTaT?

6. ITogymaiiTe, MOYKHO JIM BBINOJHATH AUCKPETH3AIHAI C MEePEeMEeHHBLIM IIa-
rom. OrBeT obocHYyIiTE.

3apaum @

1. MaMeHNTE mporpaMmy AJIA BBEIYUCICHHA AJIWHBI Rpﬁ;oﬁ Tak, 4TOOBLI Ha
KayKJoM IIlare IUKJA BRIYHCIATH TOJIBKO OAHO 3HAYeHHe (PYHKIIAH.

2. Haiigure npubnmxénno JueEy mapabossl y = x2 Ha orpeske x €[0, 10].

3. llnss mpumepa, pasobpansHoro B § 70, BEIUHCIHMTE JJIHHY TPAaeKTOPHH
OBUKEHUSA IMapuKa [Jis yrjos BelLiera 35,5° u 65,8°. CpaBHuUTe mOJy-
YeHHbIE Pe3yJbTaThl. IlocTpoiiTe 9TH TPAeKTOPHH C MOMOIIbLI0 Tabauu-
HOT'O TIpoIeccopa.

4. Pemmnre 3ajady 3 npw pasHbIX 3HaYeHMAX mara. Kakoil mar Bel pexo-
MeHJyeTe BeIOpaTs ais aroro caydaa? I[ouemy?

5. B uéM Baka09aeTca AUCKPETUSAIHA IPH BBIYMCIEHHH ILIOMAagu?

%6. aMeHHTe IporpaMmy AJsi BBIYMCJIEHHS ILIOMIAJH METOAOM Tpalerui
TAK, YTOOLI HOBTOPHO HE BBIYMCIATH OJHU U T€ K€ BEJIHYHHBIL.

7. Haiigure miomaas Gurypsl, orparudeHHoii mapa6osoit y =x? u oceio

OX, Ha orpeske x € [0, 10].

*8. Haiigure miomans GUrypsl, orpaHUUeHHO#N rpaduxkaMu GyHKIMi y = x2
uy=4cosx.

*10. HajiguTe ¢ IOMOINEI NPUOIHKEHHBIX METOOB ILIOIIAAL Kpyra paguy-
ca R = 2. Hcnonbsys aro sHauenue, u3 popmyasl S =n-R2 onpenenure
npubJIAKEeHHO YHCIIO T.
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§72
OnTuMmusaums

Yro Taxkoe onTHMH3AIMUAT

-

OnTUMMU3auua — 3TO NOUCK Haunyywero (ONTUMaNLHOro) pelleHus
3a4a4m B 3aaHHbIX YCNOBUSX.

C TOUKHM 3peHHUA MATEeMATHKH, LIeJIb ONTUMUBAIMU — BHIOpaAThH He-
M3BECTHYIO BEJIUYHMHY X (MJIM HECKOJBKO HEH3BEeCTHBIX BeJIWYHH —
MAaCCHB) HAMJIYYIINM 00pasom.

Yrobsl 3agaua onTuMHU3anuu 6blIa KOPPEKTHOM, HYXHO OIpeze-
aUTh HexeBywo (pyHKuH0 f(x). OnTHMaJbHBIM Ha3bIBAeTCA TakKoe pe-
meHue, IIPH KOTOPOM IiejeBas (PYHKOHUA JOCTUraeT MaKCHMyMa
(ecnu 3TO «HOXOJBI», «IPUOLLIb») NI MUHUMYMA («pacxonbl», «II0-
TEepH»):

f(x) >max wau  f(x) - min.

Yrobsl 3aaua ONTUMHUIAIMMUHE CTAJIA OCMBICJIEHHOM, HYJKHO BBECTH
orpanuyenus. Hanpumep, MycTh YEJIOBEK XOUYET IIOCTPOMTHL 3aropoj-
HBIH JIOM 3a MUHHMMAJbHYIO IleHy (31ech meneBas PyHKIHA — 3TO 00-
miad IeHa CTPOUTENILCTBA, HY)KHO CeaTh eé MuHuMaabHo#). OueBus-
HO, 4TO Jyulllee pellleHHe — He CTPOUTH A0M BooOlle, IpH 9TOM pac-
Xoabl OYAYT paBHBI HyJII0. Takoe «ONTHMAJIBHOE» PelleHHe MOJYy4YeHO
IIOTOMY, YTO MBI He 3ajajii OrpaHUYeHUsA (HAOpUMep, HYKeH IBYX-
BTAYKHBIN ZIOM ¢ rapaskom, 6aJIKOHOM U KAMHUHOM).

JlokanbsHBIE M III0GANBHBIH MHHMMYMBI

Ilo TpaguIuu B TEOPHUH ONTHMM3AIUN pacCMaTPHBAIOT 3aJady II0-
ucka MumHHMyMa. Ecim HYKHO HAWTH MaKCUMyM, IPOCTO MEHSAIOT
sHaK QYHKUOUH: 3HaYeHue QYHKOUU f(X) MaKCUMaJIbHO TaM, I'ie 3Ha-
yeHue pyHKIuU (—f(x)) MUHUMAJIBHO.

B MareMaTuKe pasJMYaOT JOKAJBHBIH («MecTHBIi») U raodajb-
HEIH («00muii») MuaMMyMBI. B Toukax x;, X, U X3 GyHKIUA, TpaduK
KoTopoil mokasan Ha puc. 9.19, mmeer noKadbHBIE MHHHUMYMBI, 3TO
3HAYHUT, 4TO CJIEBA W CIIpaBa OT 3TUX TOUYeK (PYHKIHUA BO3pAaCTaer.




OnTuMmuaauus

f ()]

Jlokaneabrit =%
MHUHHUMYM i ; X3 by

xq Xg 1 X

TI'nobaneHEI
MHHHMYM
Puc. 9.19
MuHUMYM B TOYKe X3 — IJIOBAJbHBIH, HOTOMY 4TO 3/eCh (QYHK-

oyuda KMeeT HaUWMeHBIlee 3HaYeHWe BO BCeil paccMaTpUBaeMO
obJsiactu.

OueBuaHO, YTO HAC Bcerga HHTEPecyeT II0GaJbHBIA MUHHMYM.
Opuako GONBHIMHCTBO CYIIECTBYIOIUX METOAOB ONTHUMMU3AIMH Mpej-
Ha3HAYeHO MMEHHO JJIA IIOMCKAa JOKAaJIbHBEIX MHHHUMYyMOB! BOIM3H 3a-
JaHHON HavYaJbHOU TOUKH (HAYANBHOIO NpubiauxeHus). MoxHO mpe-
cTaBUTH cebe, 4To rpaduk GYHKIMU — ITO Cpe3 IOBEPXHOCTH, HAa KO-
TOPYIO YCTAaHABJIMBAETCA IIADUK B HEKOTOPOH HAYAJILHOI TOUKe; Kyaa
9TOT IIADHK CKATUTCHA, TAKON MUHHUMYM M OyJeT HalijeH.

PesynbTaT nokansbHoOW ONTUMU3ALMK 3aBUCUT OT BbIGPAHHOMO
Ha4aNbLHOrO NPUBANXEeHUS.

MeTox TUXOTOMHH

Jduxoromusa (rped. diyotoulo — JAeJIeHUe HAaJABOe) — 3TO MeTOX IO-
HCKa MUHMMYMa (QYHKIUHM, KOTODPBIH OYeHb HAIIOMHHAET MEeTOH Jeje-
HUs oTpeska momnoJsam (6ucexknum). Ilycrs nana HenpepsiBHAs (PyHK-
nusa f(x), umelomas Ha orpeske [a, b] OAMH MUHMMYM B TOYKe X' .
Hy:xHo HaiiTH 9TO 3HAYEHUE C 3aJJaHHOHA TOYHOCTBIO €.

Kak 1 B MeToje OMCEKIMU, Mbl IOCJEJOBATEILHO «CIKHUMaeM» OT-
Pe30K, IIOKa ero mupuHa He OyJeT AOCTATOYHO MaJa (MeHbIIe, yeM 2g).
Ha kasxkzom mare (puc. 9.20): b

a
1) BEIUMCISIETCS CepeIuHA OTPes3Ka ¢ = T;

1
JliA HeKOTOPBIX THHOB (PYHKOHI CYIIECTBYIOT METOABI IJI00aIbHON OmTH-

MH3aI WA, HO OHHM CJOXHBI ¥ BBRIXOJAT 3a PAMKHM INIKOJIEHOTO Kypca.

247




PeweHue BbiMMCNIUTENbHLIX 3a4a4 Ha KOMNblIOTEpe

2) BRIYUCAAIOTCA KOOPAHHATHI ABYX TOYEK, CHMMETPHUYHBEIX OTHOCH-
TEJIbHO CEPEAMHBI: X; =C—T M Xy =C+71, Tae O<r<(b- a)/2 — HeKo-
TOPOE YHCJIO;

3) cpaBHHBaIOTCA 3HAYEHUA (QYHKIHMM B OTHX TOYKaAX: eclu
f(x;)> f(x3), To MUEMMYM DyHKIMM HAXOAUTCA HA OTpe3ke [x, b],
II09TOMY OTpPe30K [a, x;] MOXHO OTOPOCUTH — IIEPEMECTHUTH JIEBYIO
IpaHUIy B TOYKY X;; ecaH f(x;) < f(xy), To mpaBas rpasunia oTpes-
Ka IepeMeniaeTcs B TOYKY Xy.

f(xy)

Puc. 9.20

Ocraércss OJUH BOIPOC: Kak BhIOMpaTh r Ha kamzom mare? Ilpo-
e BCero BBEIYMCIATH ero no ¢opmyne r =k-(b —a), rae k — mocrosan-
eI Koahdunuent (0<k<0,5). Torma mupuHa OTpe3xKa Ha cJeay-
oieM 1are 6yger paBHa

b%m-(b -a)=(05+k)-(b-a),

7. e. cocraBuT 0,5+k OoT mepBOHAYAJBLHOM IIUPHUHEI. [l yCKOpeHUdA
MOMCKA BBITOJAHO, UYTOOBI 3TO OTHOIIEeHHe ObIJIO KaK MOMKHO MEHBIIE,
T. €. 4T00bl KoaddumueHT £ GBI BOZMOXKHO OiHMke K HYJIO (HOJb BBI-
6upaTh He/b3si, IOTOMY YTO IIPH 3TOM TOYKH X; M Xy COBIAAYT, U Me-
Tox He Gyser paborars). IIporpamMmma MOXKeT BBHIIVIANETH IMPHMMEPHO TaK:

k:=0.01 k:=0.01;

delta:=2*eps delta:=2*eps;

HU noka b-a>delta while b-a>delta do begin
r:=k* (b-a) r:=k* (b-a);
xl:=(a+b) /2-r xl:=(a+b)/2-r;
x2:=(at+b) /2+r x2:=(a+b) /2+r;
ecmm f(x1)>f(x2) To if f(x1l)>f(x2) then

a:=xl a:=x1




OnTuMM3Iauns

uHaue b:=x2 else b:=x2

BCE end;
K11, writeln('x ="', (atb)/2:10:3);
BeiBOO 'x =', (atb)/2

B KauecTBe yIpaXHeHUS MOMKHO nccue,qoﬁhwif'ﬁiiﬁo'ry 8TO# IIpO-
rpaMMbl OIPH Pa3HBIX 3HAYEHHUAX K, IMOACYMUTAB [JIA KayKIOT0 BapuaH-
Ta KOJHYECTBO IIArOB IMKJA, KOTOpoe morpebyercs AJIA MOJYyYEeHHUA
pelleHus ¢ 3aJaHHOH TOYHOCTBIO.

CymiecTByeT BaApHAHT METOJa AMXOTOMMH, IIPDM KOTOPOM Ha Ka-
JOM IIare IMHUKJIA HY’KHO BBIUMCIIATH TOJBKO OJHO 3HadYeHUE (HDYHKIUH
(BTOpPOE «IEpexoAuT» C IpeAbIAylnero imara). B aToM ciaydae HYMKHO
BeIOMpaTh Koa()pummeHT k£ TakK, UYTOOBI BBIMOJHAJOCE PpPaBEHCTBO

1
05+k= F rie ¢ — OTHOIIEHWE «30JI0TOTO CeUYeHUSA»:

1‘“2‘/5 ~1,618...

¢=

Hpnmep: ONITHMAJIbHA A paclcpoi’ma JHCTa

PaccMoTpuM mnpHMep IpaKTHYeCKOH 3aJa4d ONTHMU3AIlHH.
B yrmax KBagpaTHOTO JHCTa eJjieda, CTOPOHa KOTOpOoro paBHa 1 M,
BBIPE3aIOT YeThIPe KBAJAPATA CO CTOPOHOM X. 3aTeéM CKJIAALIBAIOT MOJIY-
YHBIIYIOCA PasBEPTKY (II0 MITPMXOBBIM JIMHUAM Ha puc. 9.21), cBapu-
BAIOT LIBBLI U TAKUM 00pasom moJiyuyaercs 0ak.

1m

Puc. 9.21

TpebGyercs BeIOpaTh pasMep BhIpe3a X TaK, 4TOObI MOJydYHJICH Dak
Hanboarsmero obséMa.

Jaa Toro urobhl IrpaMOTHO IIOCTABHUTH 3a4a4y OINTHMH3AIIUH,
HYXKHO:
1) onpenenuTs 1eNeBYI0 (GYHKIHUIO: B AAHHOM CJIyd4ae BhIPA3HUTH
00béM Oaka yepe3 HEM3BECTHYIO BEJIHUYUHY X}
2) 3azaTh OTPAHUYEHUS HA BO3MOKHBIE 3HAUCHUS X.
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Jlerko BHAETH, YTO OCHOBaHHe IIOJyuuBIIerocs 6axka — 9ToO KBaj-
par co cTopoHoit 2z (cm. puc. 9.21), a ero BeicoTa paBHa x. Benuuuna 2
3aBHCHUT OT X M paBHa 2 =1 - 2x, moaromMy 06B€M 6axKa BEIYHCJIAETCA IO
dopmyae V =x(1 -2x)2, aTo u ecTh meseBasd QYHKIUA, AJA KOTOPOMH
HY>XHO HAWTH MaKCHMYyM.

ITorsaTHO, YTO X He MOKeT ObITh MeHbIe HyJid. Bmecre ¢ TeM x He
MOKeT ObITh GoJiBIIe, YeM II0JIOBMHA CTOpPOHEI ucxoxuoro jucra (0,5
M), TIIOSTOMY OTPAaHMYEHHS 3AIHUIIYTCA B BHJE ABOMHOIO HEPABEHCTBA:
0< x<05. 3amerum, uro ipu x =0 u x =0,5 06béM Haxa paBeH HYIIO (B
IIepBOM CJIy4Yae PaBHA HYJIO BBICOTA, BO BTOPOM — ILIOMIaAb OCHOBA-
HUA).

Takum o6pasoM, HYMXXHO HMCKATh MAKCHMYM IeJIeBOM (QYyHKIUU
f(x)=x(1-2x)2 ma orpeske [0, 0,5]. a1 3TOro MOKHO HCIIOJIbL30BATH
MeToJl AuxoToMuHu (caenaiiTe aTo camocrosiTensHo). He zabyaesre, uTo
IpUBEAEHHBIN BBHINIE BADUAHT IIPOTPAMMEI DACCYHMTAH HA IMOMCK MUHU-
MyMa, a4 B 9TO# 3ajave HYKHO HAHTH MaKCHUMYM.

Henoas3oBaHHe TaO0JMUHBIX MPOLECCOPOB

B craggaprHoii moctaBke OpenOffice.org Calc momyner onTHMm3a-
nuu paboTaer TOJBKO AJS JUHEHHBIX QyHKOuUii. 1A roro 4robel pe-
IIUTh PACCMOTPEHHYIO BEIIIE 3axadyy ¢ 0akoM, HYXXHO HMCHOJIB30BATh
moayaes Solver for Nonlinear Programming (0H BXOAWT B CTaHZApPT-
HYI0O MOCTaBKy mociefHux Bepcuii LibreOffice) u B mapameTrpax Moay-
JIf ONTHMMH3AIlUHM BRIOPATH OJUH W3 METOJAOB HEJIWHEHHOH ONTHMH3a-
nuu. B rabiamuHoMm mnpomeccope Excel onTuMmMzanus BBINOJTHAETCSH
¢ IOMOIBIO CTaHAapTHOM HazcTpoiku «IloMck pemeHnsa».

CHauasa mocTpouM rpaduk (QYHKIMH, KAk MBI Jejlajli 3TO IpH
peureHuu ypaBHeHus# (puc. 9.22).

ol 01 02 03 04 05 x
Puc. 9.22




OnTuMmmusauna

ITo saromy rpacdukry BUAHO, 4TO (PYHKIUS UMEET eJUHCTBEHHBIN
MaKCUMyM B paiioHe Touku X, =0,2. DT0o 3HaUeHMe MOXKHO BBHIOpAThL
B Ka4eCcTBe HAYaJbHOTO NPUOGIUIKEeHUA AJIA IIOUCKA.

Brigenum B Tabnune aBe auedku (Ha-
npumep, E2 u F2), B nepByw sanumem
HavagbpHOe npubianxernue (0,2), a Bo BTO-
Py — (OpPMYy AJsA BEIUHUCJIEHUA 00bEMa
A 3TOr0 3HaveHusd x (puc. 9.23).

Sajzada ONTUMHI3ANMK (POPMYIHPYETCA B BHIAE <«HAUMU MAKCU-
mym (UAU MUHUMYM) Yere6oll QYHKUUL 6 AYellKe ..., UBMeHAA 3HaYe-
HUA AY€eK .. NPU 0ZPAHUYEHUAX ..». B Hallleil 3ajade rejgesBas Adei-
Ka — F2 (my’KkHO HaliTH ee MaKCUMyM), u3MeHsemMas sueiika — E2,

Bri6bupaem B riaaBHoM MeHio nNyHKT Cepsue, Ilomck pemenus,
B IIOSABUBIIEMCSA OKHE BBOAMUM ajpeca IeJIeBOH ¥ MBMEHSEMOUN sueex
(11 3TOTO MOXKHO YCTAHOBUTH KYPCOP B HY’KHOE II0JIe BBOJA M ISJIK-
HYTb II0 A4eiiKe) U orpanuuenus (puc. 9.24).

Puc. 9.23

Pewartens

Uenesan a4erika |$F$2 . EI

ONTHMM3aUMA pesynbTa (% Makcmym

" Mirbngn
© 3naverme | 2]}
Dyven vsmevenis suesx [$£52 ' _ ol
OrPaHAHMTENbHLIE YCROBHS — s o
fier - = b
- |$E$2 |<= ¥ Jos

||
—

RlRjEE

[ellelleller

Puc. 9.24
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ITocne menuxa Ha KHOnKe PemmmTs B sueiiky E2 Oyaer sammcaHo
ONTHMAaJbHOE 3HAUEeHHEe X, a B IeJIeBYIO fA4YelKy — COOTBETCTBYIOIIEe
(MakcuMasibHOE) 3HaUeHUe 00 bEMa.

Hapcrpoiika «Ilouck pelreHus» I103BOJAET:

© HAXOAUTH MAKCHMYM MM MHHAMYM IeJeBoil pyHKmuu;

+ pemiaTs ypaBHEHHs, 3ajaBas KejaeMoe 3Ha4YeHHe IeJeBOit

byHKIHN;

¢ HCIIOJB30BATH HECKOJBKO H3MEHAEMBLIX fA4YeeK M JHuala3oHOB,

HanpuMmep sanuch A2:A6;B15 B cnucke H3MeHAEMBIX SYeeK

03HAYAET «U3MEeHATH Bce fguelku auamnasoHa A2:A6 u adeliky
B15»;

¢ MCIOJIb30BATH ONPDAHWYEHMS TUIIA «MeHbINe WM PaBHO», «60sb-
Ile WJIX PaBHO», «DaBHO», <«Iejioe» M «ABOM4YHOe» (ToabKo 0
uiu 1).

Ksvonka Ilapamerpsl M03BOJAET ONBITHBIM MOJb30BATENAM Me-
HATH HACTPOUKH AJINOPUTMA ONTHMU3AIUH.

Bonpocsk! u 3agaHus
1. YTo TaKkoe ONTHMHUBAIUA?
2. Uro takoe mejepad GyHKIUA?
3. Kaxoe pemniesue Ha3bIBAETCSH ONTHMAILHBIM?
4. TloueMy BBIpasKeHHMe «CAMBIH ONTHUMAJBHEIA» 6e3rpaMoTHO?
5. Yro MOKHO CKasaTh O peKJaMHOH (pase «IToT Kpem obGecrmedmBaeT
ONTHUMAJILHBIHM [IBET JUIA» 7
6. BaueM HY’KHBI OTPAHHYEHHUs B 3afade ONTHMHIAIIMH?
7. B uéM pasHUIA MeXAY NOHATHAMY «JIOKAJIbHBIH MHHUMYM» U «TIJI06aIIb-
HbIM MHHHUMYM» 7
8. Yro Takoe HauyasJbHOE MpHUOIMKeHHe?
9. I[louemy pesyJIbTAT pellIeHHWA 3aJadd ONTHMHM3ALWH Yalle BCero 3aBHCHUT
oT BEIOOpa HAYAIBHOTO NPUGIHKEeHHA?
10. O6bAcHEHUTE IPUHIKAI paboTH MeToJa JUXOTOMHUH.
11. O6s13aTeIHLHO U IIPH HCIIOJB30BAHUH METOAA AAXOTOMHMH GpaTh mpobHbIe
TOYKM CHMMETPHYHO OTHOCHTENBHO cepeauHsl orpeska? Orser obocHyiiTe.
12. Korga Meron guxoToMHM He Gyaer paborarb (MOKeT BBIJATH HeBEPHBIN
orser)?
13. ITogymaiiTe, MOMKHO JH 3ajady pelleHHsA ypaBHeHHUA C(OpPMYyIHpOBATH
Kak 3afady ONTHMH3aIlHuH.

IToaroToBsTE COOOIIEHHME:

a) «OnTuMusanusa AJMA QYHKIHUY ABYX epeMeHHBIX »
6) «OnTUMH3anKEA METOLOM CIYYAHHOrO IMOMCKAa»
B) «IIporpaMmMHOe ofecrieyeHre AJsA PelleHUs 3a7a4 ONTHMHU3AIUH »




OnTuMKU3aLus

3apaum @

1. IIpuMeHHTEe MEeTOJ, AUXOTOMHH AJs PellleHHs 3aJa4YM ONTHMAIbHOM pac-
KPO#KH, KoTopasa pasobpaHa B maparpade. Pemmure sagady, HCHOIb3Y#A
pasHble 3HAYeHUA Koadunmenra k, u noc'rpoﬁ;fge‘ rI'p;?dJHR 3aBHCHMOCTH
KOJIMYECTBA IIarosB IIUKJA oT k.

*2. HanmumuTe nporpaMmy, KOTOpas Peaju3yeT MeTOJ «30JIOTOr'0 CEeUYeHH:A»
(Ha KaxKIOM IIare BHIYHCJIAETCA TOJBKO ONHO 3HAYeHHe QYHKIIUH).

*3. Bagka uMeer GopMy HUIMHApPal, moJHAS IUIOMAAbL €€ moBepxHocTH (6o-
KOBasA MOBEPXHOCTh M JBa Kpyra-ocHosaHuA) pasHa 100 cm2. Onpeznenure
paguyc m BeIcOTy OaHKHM, KOTOpasd NPH JTHX YCJIOBHAX HMMEeT MaKCH-
MaJIBHBIA 00'BEM.

*4, Baaka umeer (GopMy IHJIMHApa, eé oobém pasen 500 cm®. Onpegenurte
paguyc M BeICOTY ODaHKH, KOTOpAas IIPH 3THX YCIOBUAX MMeeT MHHUMAJb-
HYIO ILIOIIALb TOJHOM IIOBEPXHOCTH.

5. Hexoropas ¢dupma XodeT IpPOBECTH PeKJAMHYIO KaMIIaHMIO B raserax.
HaHHBIE O IleHEe PEeKJAMHOI0 OOBABJIEHHS W THPAa’)KaX raseT BHECEHBLI B

Tabauny:
I'asera Tupax E;::n‘:i:lﬁ, :65::;;:- Pactonss, Oxsat
pyo. i <

BegomocTn 10 000 1000 1 1000 10 000
Typuam 3500 570 2 1140 7000
Coopr 6000 700 3 2100 18 000
IIpaeaa 20 000 1250 4 5000 80 000
Bcero 9240 115 000

B kamayio rasery HY’KHO JaTh He MeHee OgHOro u He Gosee 6 oObaBIIe-
Huil. C moMombio HaACTPOMKH «IIoMcK pemeHus» TaBJIMYHOTO MPOIECCO-
pa ompeienuTe, CKOJBKO OOBABIEHUH HYMKHO JaTh B KaXKAYyIO rasery,
4ToOBl 0OOecmeunTrs 06muii oxsaT He MeHee 200 000 yenoBeK M IIPH 3TOM
H3pacxo/[0BaTh KAK MOXXHO MeHBIlIe JeHer.

6. B ycroBuaAx sajgadm 5 ompezesnuTe, CKOJBKO O0OBABIEHHIT HYKHO AaTh B
Ka)Ayo rasery, 4ro6bl obecmeynTh HambonbImImii oBIIMil OXBAT M IMpPH
9TOM HM3pacxonoBaThk He 6osee 15 000 pybaeii.

Bagaun 3 u 4 npernoxkens: B. f. JlazauEBIM.
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§73
CrarucTuyeckue pacuérsi

CraTucTukKa -~ 370 Hayka, KoTopas uaydaet metoab 06paboTku
1 aHanusa 60NbLUIMX MAacCUBOB AaHHbIX.

TabauyHbIe IPOIECCOPH] CTAJIHN He3aMEHNMBIM WHCTPYMEHTOM JAJIS
pemenus atux 3anauy. U Excel, u Calc cogepxaT HECKOJIBKO eCATKOB
BCTPOEHHBIX CTATHCTHYECKHX (DYHKITUIA.

CrojicTBa pAxa JaHHBIX

Ilpocreiiinasa 3ajgaya CTATHCTUKH — U3YYUTH CBOMCTBA OJHOTO
pAna naHHbIX. Pan namaesix X AJMUHON n — 9TO MHOMKECTBO 3HAYEHUH
Xy5Xg5eeey X, . JIA DANA MOXKHO ONDPENEJUTHh KOJUYECTBO BJIEMEHTOB,
HX CYMMY, CDeJlHee 3HaUeHHE, MUHUMAJIbHOE M MaKCHMAaJbHOe 3Haue-
HEUA ¥ T. A. Jlajee MBI IPUBOAMM KaK AHIIHHCKHe HAa3BaHUA (PYyHK-
nuit (nra Cale), rak u pycckue (a8 pycckoit Bepcun Excel).

Ilyers pAx AaHHBIX 3anucaH B sdeiikax Al:A20. Ero cymmMma,
cpefiHee, MUHMMAJbHOE ¥ MaKCHMAaJIbHOEe 3HAYeHHUA MOTYT OBITH OIpe-
JleJIeHBI ¢ TIOMOIIIBIO CIEAVIOINX (Ghopmyr:

cymMma: =SUM(A1:A20) =CYMM(A1:A20)
cpenHee: =AVERAGE(A1:A20) =CP3HAY(A1:A20)
muEnManbHoe: =MIN(A1:A20) =MWH(A1:A20)
maxcumanbaoe: =MAX(A1:A20) =MAKC(A1:A20)

®yakmuu SUM (pycckoe nHassanme — CYMM) u AVERAGE
(CPBHAY) yuuTBIBAIOT TOJBKO 4YHCJA B YKasaHHOM JuanasoHe (0es
y4éTa MyCTBIX ¥ TEKCTOBBIX s4eeK). KoJIWdecTBO UMCIOBBIX 3HAYEHHUM
MOJKHO TIOACYMTATH ¢ IToMoreio byaknuun COUNT (CUET), nanpumep:

=COUNT(A1:A20) =CUET(A1:A20)

C nomompio Gyaknuu COUNTIF (CHETECJIM) MOXHO IOACUM-
TaTh YMCJO 2JIEMEHTOB pAJa, YAOBJETBOPAIIIUX HEKOTOPOMY YCJIO-
Buio. Hamnpumep, ecaum B amanasoHe Al:A20 sanucaHbl IIKOJIbHBIE
oTMeTKH, hopMmyna

=COUNTIF(A1:A20;"=5")
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BBIUHCJIAET YHUCJIO TATEPOK, a hopmyaa
=COUNTIF(A1:A20;">3")

BbIYHCAAET 00Iee YHCI0 YeTBEPOK U NATEPOK (BceX AYeeK, 3HAUYEHUHA
KOTOpPBIX OoJibie 3).

Bonee ciokHas xapakTepUCTHKAa PAJla — CpeaHeKBaJpaTHYeCKoe
OTKJIOHEHHEe WJIM CTAaHJapPTHOEe OTKIOHeHHWe G, , C IOMOIIbI0 KOTOPOro
OlleHHMBaeTCs «pasbpoc» 3HAYEHUH X;, Xg,..., X, OTHOCHTEJLHO CpefHe-

ro 3Ha4YeHUs pAja X:
L& ol
o, = —Z(xi S
Ri=1

CpenHekBagpaTHYECKOe OTKJIOHEHHE — 3TO HEOTPUIATEe/ILbHAS Be-
auynHa (noxymaiite modemy). Yem Gousbmre o, TeM Gosibmie pasdpoc
3HAYEHHUI OTHOCHTENIbHO cpemHero. [ BBIUUCIEHUS CTAaHAAPTHOTO
OTKJIOHEHUs B TabJIWYHBIX NpPOIEccopax HMCIOJb3yeTca QYHKIHA
STDEVP (CTAHIOOTKJIOHII):

=STDEVP(A1:A20) =CTAHIOTKJIOHII(A1:A20)

¥YcnoBHBIE BEIYMCICHH ST

Kak BBI 3HaeTe, B IPOrpaMMUPOBAHUH BaYKHEHIIIYIO POJIb UI'PAIOT
YCJIOBHBIE ONIepPaTOPHI (BETBIEHUSA), [MO3BOJAOIIUE BEIGUDATH OAUH U3
ABYX (MM HECKOJBKHX) BAPMAHTOB 00paboTKM AaHHBIX. B TabIuyHBIX
IIpoIleccopax TOYKe BO3MOKHBI YCJOBHBIE BBIUMCJIEHHSA, IIPU KOTOPBIX
B AYEHKY 3aHOCUTCA TO WM WHOE 3HAYEHUE B 3aBUCUMOCTH OT BBIIIOJI-
HEHHUs KaKOr'o-TO YCJIOBHSA.

IIpepmonoxuM, YTO B KHUIKHOM MHTEpHeT-Marasute «Bykas» mo-
CTaBKa MOKYIOK OecliaTHa AJiA TeX, KTO CAesall 3aKas3 Ha cyMMy 6o-
nee 500 pybuseii, a aasi ocranbHbIX gocraBka crout 20% oT cymMMEI
(puc. 9.25).

C;mua

256 pyb. 51 pyb.
128 pyb. 26 pyb.
1024 pyb. 0
512 pyb. 0

345 pyb. 69 py6.|
Puc. 9.25




PelwieHue BbiYMCNUTeNbHbIX 334384 Ha KOMMNbeOTERPE

Taxum 00pa3oM, ecTh JBa BapMAaHTA BLIUHUCJIEHHS CTOMMOCTH [0O-
CTABKH, IOTOMY B (opMyaax ctonbma C HYKHO HCIOJb30BATH BeT-
BieHne. Hanpumep, aJropuTM BbBIUMCIEHUS 3HadeHudA aderku C2 mo-
JKeT BRIMIALEeTHh Tak: «ecau B2>500, sanucars B aueiky 0, nHaye 3a-
nucath 3Hadenme B2%0,2». B nporpamme Ha Ilackane ™Mbl GBI
3amuCcaIn:

if B2>500 then
C2:=0
else C2:=B2*0.2;

B TabauuHBIX HIpoLEeccopax AJIA YCAOBHBIX BBIYHCJIEHUI HMCIIOJb-
ayior pyernuio IF (ECJIN):

=IF(B2>500;0;B2%0,2) =ECJIN(B2>500;0;B2%0,2)

V sroit QyHKUMH TPH aprymeHTa, pasfieJléHHbIe TOYKAMH C 3aIsf-
TOM:
1) yeaosue (B2>500);
2) sHauyeHUe AYEHKHU B TOM ciy4ae, Korga ycaosue uctuago (0);
3) sHaueHMe AYEHKH B TOM ciIydae, Korga yciaosue JoxHo (B2%0,2).

IlepBBIii aprymMeHT MOKeT OBITH CJIOMKHBIM YCJIOBHEM, KOTOpOe
crpouTcaA ¢ nomomso dyaxknuit NOT (HE, orpunanue), AND (U, so-
rudeckoe ymMHOKeHHe) 1 OR (WJIU, noruueckoe cioxenue). Hampu-
Mep, ecau OecmiaTHas AOCTABKA PACIpPOCTPaHAETCS TOJBKO HA 3aKa-
3bI, ¥ KOoTOpbix HoMep Menbme 1500 u cymma Goawme 500 pyGueit,
B Aueiiky C2 HyXHO 3anmucaTh TaKylo (popMyy:

=IF(AND(A2<1500;B2>500);0;B2%0,2)

3nech MCIOIb30BaHO ciaokHOe yciaoBue AND(A2<1500;B2>500),
KOTOpPO€ HMCTUHHO TOJNBKO NPHA OJHOBPEMEHHOM BBINOJHEHHM 060oMX
npocThIX yeaosuii: A2<1500 u B2>500.

Bropoit u Tperuit aprymenTs! dyErnun IF moryr coaepikaTthb BJO-
J>KeHHBbIe BBI30BBI aToi (yHruuu. IlycTs, Hanpumep, NI 3aKas3oB
croumocThio Gosee 200 pybaeit (o He Gosxbme 500) croMMOCTE AOCTAB-
ku cocrasiasgeT 10% oT cyMMBI:

if B2>500 then

c2:=0
else
if B2>200 then
C2:=B2*0.1

else C2:=B2*0.2;
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B TabmmuroM npoueccope aTOT AJI'OPUTM 3allMIIeTCs B BHE:

=IF(B2>500;0;IF(B2>200;B2*0,1;B2%0,2))

Cesa3p ABYX PAJOB JaHHBIX

Oxna m3 zagau o6paGoOTKM AAHHBIX — YCTAHOBUTH B3aUMOCBA3L
MeKAY BeJIMYMHAMH, IIpolleccaMH, sBJIeHuAMHU. IIycTh CylIecTByIOT
JABa pAfA JAHHBIX OJUHAKOBOM JJIMHBI:

xl’xz!"‘!xn it yl’y2""’yn'

Hanpumep, mepBelil psis — 9TO TeMmeparypa BO3AyXa 3a n IO-
CIeHUX AHel, a BTOPOM psAjA — 3HAYEHUS aTMOCHEpPHOTo AaBJICHHS B
Te ke nuu. Tpebyerca ompeneanuTh, €CTh JHM CBA3h MEXKAY 3TUMHU Ds-
JaMH, U OLleHUTh, HACKOJbKO OHA CUJIbHAI.

Hns pemneHus aTol 3ajadyy yale BCEro MUCIOJb3yeTcsa Koaddumu-
eHT Koppeasauuu (aHri. correlation — B3aMMOOTHOIIEHHE, CBA3D):

1@ -Dw, -9
_nig

pxy o . .cy "

31ecs X U Yy — cpeaHHUe 3HAUYEHHUSA PAJOB, 4G, UG
HeKBaJpaTHYeCKUEe OTKJIOHEHUS.

Benuumra p xy — 970 GespasmepHblil KoadhduuuenT!, mpuuém
MOXXHO IIOKa3aTh, 4TO Bcerga —1<p xy <1. Ecau pxy>0, TO yBeJA4de-
HUe 3Ha4YeHHsA X (B cCpefiHEM) IPUBOJAHUT K YBEJHYEHHIO YJ; €CJIU Ke
Py <0, TO IpM yBeNMUEHUM X 3HAYEHHE Y dYallle BCETO YMEHBIIAETCH.

Yem GouibIie MOAYJIB p xy» TE€M CHJIbHEe CBA3L MEMKAY ABYMSA BeJH-
uunHamu. Ilpu p,, =-1 wru p xy =1 OHH CTDPOrO CBsI3aHBI JMHEHHOH 3a-
BHCHMOCTBIO Yy =kx+b, rne E m b — HexoTopble 4ucia. B ciayuae
Py =—1 oTa saBucuMOCTh yGriBatomasn (k< 0), a mpu p xy =1 — BO3pac-
rajorada (k> 0).

Cunraercs, 4T0 MEXAY X U Y €CTh CHAbHASA CBA3b, €CJHU ]p xy|>0,5.
IIpu MeHBIIMX 3HAYEHHAX P xy A€JATh KaKye-TO JaJIeKO MAyIIue BbI-
BOABI He ciiefiyeT (cBA3b ciabas uiu He oOHapyKeHA).

Insa Beraucienus xoadduUIMeHTa KOPPEJANUH B TaBJIMUYHBIX IIPO-
neccopax ucnosb3yerca ¢pyrknus CORREL (KOPPEJI):

=CORREL(A1:A20;B1:B20) =KOPPEJI(A1:A20;B1:B20)

y — HUX cpea-

ITonpobyiiTe foKas3aTh 3TO CAMOCTOATENBHO.

L




FeuwieHue BeiYMcnuTenbHbiX 3a4a4Y Ha KOMnelKOTEpEe

O6GpaTuTe BHUMAHWE, 4YTO Yy 9TOH (YHKIUH ABa apryMmesrta (aBsa
psAla NaHHBIX OOWHAKOBOW JJIWHEI), azpeca ABYX IHAa30HOB OTAEN-
JOTCH TOYKOM C 3aIIATOM.

Hy:XHO YyYUTHIBATE, YTO KO2(GHUIMEHT KOPPeJIAIMH Jy4llle BCero
o0HapyXHUBAeT JUHEeNHYIO 3aBUCUMOCTE. ECJIN CBA3L €CTh, HO OHA J1a-
JeKa OT NWHeHHOU, Ko3(h(UIUeHT KOPpeIdaluu MOKeT OBITh HeBbI-
coK. B Takux ciaydasx IJig YCTAHOBJEHHUHA CBA3H HYIKHO HUCIOIB30-
BaTh OoJee CIOKHBIE MEeTOJbl, KOTOPhle MBI 3/leCh paccMaTpuBaTh He
oynem.

Bonpocbl 1 3apaHua

1. Yro mayuaer cratuctuka? Kak Bel gfymaere, B 4éM eé 3agaqa?

2. Kax BAMAIOT OycThle sYefKHW B 2JIeKTPOHHOM Tabiuile Ha pesyJbTaT pa-
6orer hyaxnuit COUNT u AVERAGE?

3. Yem orauuatorca pysrnun COUNT u COUNTIF?

4. Yro moKashIBaeT cpefHEKBaJpaTUYeCcKoe OTKJIOHeHHe?

5. Uro nokasniBaeT KoahdUIMEET KOppeIanun?

6. [lna ABYX pAAOB Ko3bhdunuent xoppenanuu paseH (—0,5). Yro MOKHO
CKa3aTh O BOBMOKHOM CBASHM 3TUX PAAOB Mexay coboit?

7. Insa nByx pamoB Koabduuuent Koppensnuu pased 0,1. Yro MoKHO CKa-
3aTH O BOSMOKHOM CBA3HM 3THX DANOB MeAy coboii?

3apaum

1. B snekTpoHHO#H Tabnume sHavueHwe Gopmynsr =SUM(B1:B2) pasHo 5.
Yemy paBHO 3Hauenme sAdeiikum B3, eciu sHauenume (HOPMYJIBI
=AVERAGE(B1:B3) pasno 3?

2. B anexTpoHHOI Tabiune smauenme (opmyast =SUM(C3:E3) pasno 12.
Yemy paBHO sHauenme (opmyiasi =AVERAGE(C3:F3), ecin snaveHue
ayeiiku F3 pasHo 47

3. B anexTponHOii Tabiune smauenue (opmyasl =SUM(A2:D2) pasHo 12.
Yemy papHo sHauyenwme dopmyiasl =AVERAGE(A2:E2), eciu 3HadeHUe
sueiiku E2 pasHo 137

4. B snexTpoHHO# Tabaune snauenue (popmyianl =AVERAGE(A6:C6) pas-
HO (—2). Yemy pasHo sHauenue dopmynasr =SUM(A6:D6), ecnu sHadeHmne
sueiitkn D6 paBHO 67

5. B anexTpoHHON TaGmuune suauenme (opmynsi =AVERAGE(B5:E5) pas-
o 10. Yemy paBHO 3Hauenue (opmynsr =SUM(B5:F5), ecin sHauenue
sueiiku F5 pasuo 1?

6. B anexTponHO# Tabaumne snauyenue popmynasl =AVERAGE(A1:C1) pas-
go 6. Uemy paBHO sHaudeHme sueiikm D1, eciu sHadeHue (QOPMYJIBI
=SUM(A1:D1) paBao 77
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7. B anexrpoHHO# Tabnuie sHauenue (opmynsr =AVERAGE(A3:D4) pas-
HO 6. Uemy paBHO 3HaueHnue popmynst =AVERAGE(A3:C4), eciu 3uavde-
Hue opmyasl =SUM(D3:D4) passao 6?

8. B anexTporHOM Tabmunme sHauenue dopmynst =AVERAGE(C2:D5) pas-
HO 4. Yemy paBHO 3HaueHme (Qopmysasr =SUM(C5:D5), ecsin sHadeHue
dopmynst =AVERAGE(C2:D4) passao 6?

*9. Kax umaMeHuTCA 3HadeHue saueitkm C3, ecam mocie BBoAa (hopMyJs mepe-
MEeCTHUTH cofep:xumoe adeiixu B2 8 B3?

A B ¢
1 1
2 2 6 =COUNT(A1:B2)
3 =AVERAGE(A1:C2)

10. locraBka ToBapa B pupme «Pora u xomerras crour 200 pyGueil, eciu B
mome ectk Jgudr. Ecam gudra Her, HoaeéM Ha KamKABIH 3TaK CTOHT
200 py6Gunei:

A B C D
1 3akas drax Judr Hocraska
2 12 5 HET 1000
3 34 2 na 200
4 56 8 na 200

Kaxyio dopmyty Hy:kHO 3anucaTh B adeiiky D27

11. ITpu npuéme Ha paboTy IpeTeHJeHTHI MPOXOAAT ABA TYpa COOECEAOBAHMSA.
B xaxjgom Type BhICcTaBaferca omenka or 0 go 100 6annos. Ha paGoTy
NPUHUMAKTCA Te, KTO B KaJA0M Type HabpaJs He MeHee 80 6ajios.

A B C D
1 | ®avmuama | 1-iTyp 2-it Typ IIpunsar
2 HBanos 80 80 aa
3 Iletpos 90 70 HET
4 | Cupgopos 85 90 na

Kaxyro dopmyny HyskHO 3anucaTs B sueiiky D2?
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12. PemuTe 3agauy 11 npm yciaosum, 9To Ha paboTy NpHMHHMAIOTCH BCe, KTO
mabpan 90 6annos xorsa OBl B OAHOM Type cobeceloBaHUA.

13. CamxenHbIl Tapud Ha TeaedoHHBIE pasroBop — 2 py0busa 3a MUHYTY pas-
rosopa — pelicreyeT B paGoume AHU mocye 20 yacoB M B BHIXOJAHBIE THH.
O6eunElit Tapud — 5 pybaeit 3a MmuEyTy. [lHEH B Tabauie HyMepylOTCA
¢l go 7 (1 — noHe#eIBHHUK).

A B C D
1 Kox Bpema Hdens negenn | Tapud, pyo.
2 12 21:12:20 2 2
3 34 17:28:50 1 5
4 56 10:21:42 q: 2

Kakyio ¢opMyny HyxHO szanmcarb B sAdeiiky D2? MomeHT BpemeHH
20:00:00 B hopmyse Hyx)HO 3anuckiBars kak TIME(20;0;0).

14. Ilpu noxynke Ha cymmy Gosnee 1000 pyGieit B MarasuHe BJajesibIam
AACKOHTHBIX KapT OpejocTagjsercs ckugka 5% .

A B C D
1 Kox Ilena, pyo6. JIMCKOHTHAN KapTa Co ckupgkoii, pyo.
2 12 1200 HeT 1200
3 34 1450 aa 1378
4 56 750 aa 750

Kakyio GopMysy HyHO 3anucaTs B sueiiky D2?

15. Bo BpeMs YIeHKH I[€HA BCEX TOBApOB, KOTOPBHIX XPaHATCA Ha CKJIane 60o-
siee 6 mecsmes, camkaercsa Ha 20% (ecom nmena tosapa Gosbine 1000 py6-
netr) nau Ha 10% (ecnu nena menpme 1000 pybieii).

A B C D
1 Kox Ilena, py6. | Xpanurcsa (Mecaines) Hosas uena, pyo.
2 12 1200 3 1200
3 34 1450 7 1160
4 56 750 12 675

Kakyio opmysny Hy>KHO sanucaTh B s4yeitky D2?




OGpaboTka peaynsTaros aKCnepuMeHTa

§74
O6paboTka pe3ynsTaToB 3KCNepuMeHTa

3auem 3T0 HyxKHO?

MHuorue nmpakTUYecKue 3aZlauyy CBA34HBI C IIPOBEJEHHUEM 3KCIIepH-
MeHTa, B De3yJibTaTe KOTOPOI'0 HCCIEeNOBATENb C IIOMOINbI0 M3MepH-
TeJbHBIX NPUOOPOB IIOJIyY4aeT MAaCCHUBBLI JAAHHEBIX. 3a-
TeM 9TH JaHHBIe Heobxoaumo o6paborarTs, AJA TOTO
4TOOBl BBEIABUTHL 3aKOHOMEPHOCTH, IOATBEDAUTEL MK
OIIPOBEPTHYTE BHIBOJALI TEOPHU M T. II.

Hamnpumep, ¢ MOMOIIBIO JUHAMOMETPA ¥ JHHEHKH
MOYKHO BKCIIEDHUMEHTAJILHO OIpPeNeUTh KECTKOCTh =
npy:xuHbl (puc. 9.26). Ilia sToro Mcmoab3yeTcs 3a-
KoH I'yka, CBA3BIBAIOIMII NPHJIOKEHHYIO cuay F,
JKECTKOCTh NPYXKUHBI k U eé yaiuHeHHne Al nuHeHHOI Puc. 9.26
3aBHUCHUMOCTBIO:

F

F=k-Al

OnpeznenuB KECTKOCTH NPYXXUHBI B, MBI CMOKe€M BHEIYHMCIATH eé
yANUHeHHe NnpH mobol Harpyske (B Ipejenax AeHcTBHSA 3aKoHA
I'vka), He BHINOJHSAA HOBBIX U3MEpPEeHUH,

Benuuuna k 3aBHCUT OT MaTepHasa IPY;KHUHBI U eé pasMepos. s
onpejeJileHUA KECTKOCTH kB Ha HUIKHUUN KOHeI[ IPYXXHUHBI IOABEIINBA-
IOT TPy3 MB3BECTHOI Macchl m (Tak 4ro cuia F =mg Toke H3BeCTHA)
¥ M3MepAIOT yAJIuHeHue npyxkuHsl Al. Torpa k= F/AL

O6GbruHO TaKO# PKCIEPUMEHT IPOBOAUTCA HECKOJNBKO pa3, B pe-
3yJIbTaTe IOJy4YaeTcs cepus sHaueHuid F; (anai=1,2,...,n) u coorser-
CTBYIOIIUX WM yJIMHeHMH Al . Jlna Kakzaodl mapsl paccuMTaHHAA
JKeécTKocTh k; =F, /All. 6ymer, ckopee Bcero, pasauuHOii. KoHeuHO,
MOJXHO NPUHATHL 38 k CpegHee 3HAUEHHE 10 BCEM IIOJYYEHHEBIM H3Me-
perusaM. OxHako Takoil HMOAXOA He O4YeHb XOpOoHIO 00OCHOBAH C Ha-
V4HOM TOYKM 3peHudA. Ilosromy ObLIM paspaGoTaHbl APYTHEe METOMBI,
ONMH U3 KOTOPBIX paccMaTpHuBaeTcs Aajee.

MeTox HaUMEeHBIIUX KBAJPATOB

IIpeanosoxuM, 4TO ecTh ABA PAJA JAHHBLIX ONUHAKOBOM JJIMHBI:
X1, X950 X, H Y1, Ygs--., Y, . IIpennonaraercsi, 4To OHM CBA3AHBI JIH-
HEWHOU 3aBUCHUMOCTEIO Y =k-x, rje B — HeU3BeCTHBIH KoaddHITEHT.
Tpebyerca maiitu onmumanvHoe 3HadeHWe k, KOTOpOe JIydIle BCETO
COOTBETCTBYET HCXOJHBLIM JaHHBIM.




PelweHue BoivMCcCNUTeNbHbIX 3a0a4 Ha KOMNblOTEepe

IlockoJbLKY peub HAET O 3ajade ONTHMHU3AIMHK, HYXXHO OIpeze-
JUTH DYHKI[HIO, KOTOPas IO3BOJISET OLEHUTh, HACKOJBHKO XOPOIIO BbI-
fpaHHAs 3aBHCHMOCTH COOTBETCTBYET MCXOAHBIM AaHHBIM. [Ipeamouo-
JKHM, YTO BBEIOpAH HEKOTODLIN K02(DOUIUEHT B, TAK UTO AJIA KaKIOro
X; MOKHO HAWTH COOTBETCTBYIOILlee eMy 3HaYeHUe QYHKIUH Y, =k-x;.

B npeane rpadpur GyHKUUU DOJKEH IPOXOAUTH Yepe3 BCe TOYKH
(*1,Y1)» (X35Y3)s w5 (X,,Y,), T. €. IPH BCEX i NOJIKHO BHIIOJHATHCH
ycnosue Y; =y;. OfHaKO Ha NpakTHKe 3TOro, CKopee BCEro, He oyner
(puc. 9.27).

y 1 Ys
=kx
1Yy 4
Y, i
-'"1 1:
SR . _
0 xl x2 Xg x
Puc. 9.27

OTKJIOHeHHe [TOJYYeHHON JUHUHM OT UCXOAHBIX JaHHBIX ONpeAessd-
eTCsi Pa3HOCTAMH Y, —y;: 9eM OHM MeHbIIe (110 MOAYJIIO), TeM Jydlie
coorBercTBue. OQHAKO CyMMa 3THX DasHOCTeHl JAaéT HeIpaBUJIbHYIO
OIIeHKY TOUYHOCTM — cJiaraeMsle C PasHBIMM 3HAKAMH MOI'YT CKOMIIEH-
CHpPOBATH APYT Apyra. YTobbl pelIuTh 3Ty NpobaeMy, MOXKHO CIOKUTD
KBaJZpaThl 9TUX BeJMYUH M BHIOpATh k Tak, 4To0BI 9Ta cymMMa

E=3¥, ~y)? =¥ ~yp)? +(¥y ~y2)? 4. HY, ~1,)?
i=1

6pIa MEHEUMAaAbHON. Takoi moAxoJ] HA3bBIBAETCA METOAOM HAaHMEHb-
muUX KBaApaToB. Brepseie ero NpeAIOKHUJI HEMEeIKUd MaTeMaTHK
K. @. I'ayce.

Kak HaiiTn KoadduimuesT k HamaydmuMm ob6pasoM, T. €. TakK, 4TO-
651 cymMMa kBaaparoB E 6bl1a MEHEUMaibHOU? JlJIs BTOr0 3aMEHHM Y,
Ha k-X; ¥ pacKpoeM CKOOKH B (popMyJie IJiA BhIYUACICHUA E:

(Y; -y,)? =(k-x; —y;)? =k?x? —2kx;y; +y7.
T'pynnupysd ciaaraemele, COAepKaliue k2 u k, nmonyuaem:
E=Ak2 - Bk +C,
T
rae A=ixi2, B=2ixiyi u C=) y?2. Fpadux sasucumoctn E ot k —
i=1 i=1 i=1
aro mapabosia, IpUYEM €€ BeTBM HaANpaBjeHBl BBepX, MOTOMY 4TO




O6paboTka pe3ynsTaroB 3KCNepuMeHTa

A >0 (aTo cymma kBagpaToB). BepmuHa napaboasl (M MEHEMYM QyHK-

B
nuu!) HaXoAUTCA B TOUKe k = ﬂ' aTO ¥ OyIeT onTUMAaIbHOE PelleHHe.

Takum o6pasoM, aJITOPUTM JJIS ONPEJEJIeHUs ONTUMAJIbHOrO 3HA-
yeHus k npuobperaer BUI: n -
1) BEIuMCIUTE KO3(DIUIHEHTHI Tapadonsr A = fo uB= 2in Y;s

B i=1 i=1
2) BerumcauTs k= —,
2A

Pemenue mony4ymiock NpocThIM TOJIBKO IIOTOMY, YTO Mbl BBIOpAJIH
OYeHb MMPOCTYI0 QYHKIUIO, JIMHEHHYIO C HYJEeBLIM CBOGOIHEIM UJI€HOM.
B Gosnee cmoHBIX ClIy4asixXx CTPOrOe PelleHUe 3afady ONTUMUIAIUN
TpebyeT 3HAHMA BBICHIEH MaTeMaTHKH.

Ecau ucxonnble nanHble 3anucansl B Maccusax x[1..N] u y[1..N],
IporpamMma JJjisi pACCMOTDPEHHOI'0 CJIyYas BBIVISIUT TaK:

A:=0; B:=0 A:=0; B:=0;

HO gnss 1 or 1 mo N for i:=1 to N do begin
A:r=A+x[1]*x[1] A:=A+x[1i]*x[1i];
B:=B+x[i]*y[i] B:=B+x[i]*y[i];

KIJ, end;

k:=B/A k:=B/A;

YTo6bl M30ABUTHCA OT JHMIIHUX ONEpanuil, YMHOMeHUe Ha 2 IpH
BBIYHCIeHUN B u fesieHue Ha 2 mpW BBIYUCJEHUM K He BBIIOJIHSAETCS
(npuMeHeHHe IBYX 9THX OIlepauuil He MEHSeT pe3yJbTar).

s pemeHMs 3afayd METOAOM HAWMEHBHIUX KBAJPATOB MOXKHO
HCIIOJIb30BATh TaOJIWYHBIE NIPOIECCOPBI C MOAYJIeM MOMCKA DeIleHUs.
IIycrs B pesynsraTe usmepenuit nosydess: Touku (1; 1,1), (2; 1,8) u
(3; 3,5). 3anecém aTH KOOpAMHATH B cTOJIONELI A u B, B aueiiky Bl 3a-
nuIIeM HadajlbHOe NpubiuixkeHue aias k, a B cronbeny C — 3HaveHus
bysEKOUM y =k-x q1s 3HaYeHUH X U3 cToabua A (puc. 9.28).

1,000

=SUMXMY2(B5.87.C5:C7)
Y
11]  =$B$1°A5
18] =$B$1°AB
35 =3B$1°A7

Puc. 9.28




PeweHue BbiNUCIUTENbHLIX 3a4a4 Ha KOMNbloTepe

Benmuuunaa E — 5To cyMMa KBaApaTOB PAsHOCTEH ABYX PAJOB, KOTO-
pas BhIUHCAAETCH ¢ momombio Gyrxmuu SUMXMY2 (CYMMKBPASH).
VY oroit (PyHKIMU ABA aprymeHta — pajg y (M3MepeHHbIe 3HaUYeHHU:A B
croabue B) u psaa Y (BbruucieHHsle 3HaYeHuA Qysknuu B cronbnoe C).
Bazaua ONTUMH3AIUE — HAHTH MUHUMaJbHOe 3HaueHue E (B Adeiike
B2), nuamenss sHaueHue k B adeilke B1 — pemiaercd ¢ MOMOIIBIO HaJ-
crpoiiku «Ilouck penieHuUs».

BoccTaHOB/IeHHE 3aBHCHMOCTEH

Ilycre 3amaHsl Mapbl 3HAUYEHWH X U Y, U IPEANoJjaraercd, 4YTo OHH
CBA3aHBI HEKOTOPOW 3aBHCHMOCTBIO Y = f(X), KOTODYIO HYXXHO HAWTH
IUIA TOrO, UTOOBI BHEIUMCIATH 3HAUeHHe (QYHKIHMH B APYIHX TOYKaX,
IJIA KOTODBIX 3HAYeHHWs y HeuspecTHHI. Tarkas sajzavya Ha3bIBAeTCHA 3a-
JaYyeil BOCCTAHOBJIEHHA 3aBHCHMOCTH.

Ecau Buj GyHKIuM He 3ajaH, 9Ta 3ajada HEKOPPEKTHa, IOTOMY
4YTO uepes 3aZjlaHHbIe TOYKH MOYKHO IPOBECTH CKOJIBKO YT'OAHO pasjmd-
HBIX JTUHUHE (rpadukoB QYHKIHI), 1 HEBO3MOXXHO CKasaTb, KaKas U3
HHUX Jydmie nogxoauT (puc. 9.29).

IToaToMy jJisi TOro, 4ToOBl CAeJaTh 3aJavdy OCMBICJIEHHOM, HYKHO
sapaHee 3ajaTh BHA (DYHKIMH, TAK YTO OCTaHETCH TOJBKO HalTH eé
HeHu3BecTHEIe KO (PHUIITHeHTEI.

Orkyna B3aTh BUA GyHKOuUH? B HEKOTOPHIX ciaydadXx OH H3BeC-
TeH ¥3 (UBMYECKUX B3aKOHOB, ONMCHLIBAIOIIMX sABJeHMe (Tak ObLIO
B IpHMepe ¢ ucciaeAoBaHueM 3akoHa I'yka). MHOrza BUJ 3aBHCHMOC-
T MOKHO OIpeNeJUTh N0 BHENIHeMY BHAY pPACHOJIOXKEeHHSA TOUeK.
Takske MOMKHO IOIPOGOBATH (DYHKIIUU PasHOTO THIA U BHIOpATh Jyd-
muii BapuaHT. YacTo HCHOJB3YIOT CleAyIolue THIIBI GYHKIUA
(puc. 9.30):




OGpaboTka pe3ynbTaToB 3KCNepuMeHTa

e JUHEUHYIO Y =a-X+b;

s JorapudmMudecKkyio y =a-lnx +b;

¢ IIOKA3aTeJIbHYIO (3KCIIOHEHIHAJIBHYIO) Yy =a -b¥;
s CTemeHHYIO Yy =a-x°.

NuuuA TpesAa Ans paaos ganHbix 'CTronbey B' 3 ! _XJ

[ MokasaTs kaaddHunenT aeTeprmaim (R2)

Puc. 9.30

3amaua CBOHUTCA K TOMY, 4TOOBI BhIOpATE K02(GHUIUEHTH! a u b
Hawaydimum obpasom. [lna eé pelreHUs «BPYYHYIO» HYIKHO IPUMe-
HATH METOMAbl BBIUMCJIHTEILHOH MATEMATHUKH, BHIXOAAIIWAE 3a PAMKH
IIKOJBHOTO Kypca. OgHAKO B COBPEMEHHBIX TAGJUUYHBIX IpoIeccopax
€CTh BCTPDOEHHBIe BO3MOXKHOCTH JJIsI PEIIeHUs 3aJauyd BOCCTAHOBJE-
HuA saBucumocrteit. Ilonyuyennsie rpaduku ONTUMANLHBIX (QYHKIUIH
HA3BIBAIOTCH JUHHAMM TpeHaa (aHri. trend — OCHOBHOe HaIIpaBJjie-
HHUE Pa3BUTHUHA).

Crauana HY’KHO BBECTH MCXOJAHBIE JaHHBIE (KOOPAMHATHI TOUEK) B
TabJuIy ¥ IOCTPOMTL IO HHUM Juarpammy Ttuna Juarpamma XY
(8 Excel — nuarpamma Toueunas). Jly4imre ocTaBUTh Ha AUarpaMme
TOJBKO TOYKH, HE CORAUHSA UX JTUHUEH.

s Toro 4robbl MOCTPOUTE JMHHIO TPEHAA, HAAO IIEJIKHYTH ITpa-
BOUl KHOIKOM MBIIIM Ha OZHOW M3 TOYEK U BHIOPATH MYHKT BeTaBHTH
JHHHMIO TPeHJa U3 KOHTEKCTHOrO MeHIO. B mosBmBIIEMCS OKHE MOYKHO
BeIOpaTh BHJ 3aBucUMOCTH. Ecau ycTaHoBUThH (Quaxox Ilokazars
YPaBHeHMe, YpaBHeHUe JIMHUM TpeHJa OyJeT MoKasaHO HA AuarpamMme.
Punaxxoxk Iloxasate kKoadhduuuent aerepmunanun (R2) nosposser

§74




PeweHue BelYyMCNIUTENbHbIX 3a4a4 Ha KOMNbloTepe

YBHUAETH, HACKOJBKO TOYHO IOJIYUEHHAS JUHHUSA COOTBETCTBYET HCXOJ-
HBIM faHHEBIM. Koaddunuent R2 Beruucisgercd 1mo Gopmye

2. -Y,)?
RZ=1-
Z(yi _5)2

i=1

rae yepe3 y o0O3HAYEHO cpefHee 3HavyeHMe psAxa y. [Ipobs, KoTopas
BEIYMTAETCA M3 €OUHHMIBI, — 3TO AUCIEpPCHs OMUOKH NPHUOIHKEeHUA,
NeJéHHAS Ha JUCIepCHIo psjsa y. YeM MeHbIIe dTO OTHOHIeHMe (M ueM
6oabme xkoadhdunuent R?), rem Gosblne Hali[eHHAA 3aBUCHMOCTBH CO-
OTBETCTBYET MCXONHBIM NaHHBIM. B myumem ciayuae R2 = 1, npu aTom
y; = Y; nna BcexX i , T. €. BCe 3HAYEHUA QYHKIUU COBIAJAIOT C 3a/aH~
HBEIMH.

W3 npuBeséHHOI (bopMyasl BuaHO, uTo R? mmeer Haumbosburee

71
3HAYeHWe, KOTZa CyMMa KBajJpaToB OTKJIOHeHHN E =Z(yi -Y;)? mu-
i=1
HUMAaJIbHA. DTO 3HAYUT, YTO 3ajadua IIOMCcKa MakcuMmyma R2? pemiaercs
METOAOM HAMMEHBIIHWX KBaJApaToB. Eciu HY:KHO HAWTH HEHM3BECTHEHIE
xKoa(dumeHTs QYHKIHUHA, KOTOpasd He BXOAUT B cTaHZAPTHBEIA Habop
(sanpumep, Yy =a-sinbx +c¢), MOXXHO NPUMEHUTH METOJ HAaWMMEHBIIMX
KBaJ[PATOB C MOMOIbIO HaacTpoiiku «Ilouck perneHus».

IIporao3upoBaHue

Bo MHOrMX 3amauax (HampuMep, B 9KOHOMHUKE) B pe3yJbraTe odpa-
6OTKM JAHHBIX HY’KHO ClIeJlaTh NMporuo3. Eciu HalijleHa 3aBUCHMOCTH
y =f(x), aTa 3ajaya pemraeTcs IPOCTO — HYKHO HAWTH BHAYEHUHA
GYHKIMH AJId Tex 3HaYeHHH X, KOTOPbIe HAC MHTEPECYIoT. OxpHAaKO MO-
JKeT MOTYUUTHCH TaK, 94TO QYHKIUA, KOTOPass O4eHb XOPOIIO COOTBET-
CTByeT MMEIONMMCHA AaHHBIM (cM. GyHKDHIO Yy = f(x) Ha puc. 9.31),
OKasblBaeTCs HEeNPUIoAHA [JIs IIPOrHO3a.

yl y="1(x)

Puc. 9.31




O6pa6oTka peaynbTaToB 3KCNepumMeHTa

B Takmx cJydadax NJaA pellleHUsdA 3anady IIPOrHO3MPOBAHHA HYK-

HO BbIOMpaThL JAPYrylo (YHKIHIO, KOTOpad HaeT MeHbIIee 3HAUYEHUE
R?, HO jydYlne NOKAa3bIBAeT 3aKOHOMEDHOCTh M3MEHEHHS BeJUYHUHBI
(HanpuMep, Bo3pacTalomuil XapakTep GYHKIIUHT).

Bonpocbl u 3agaHusa

1. O6bAcHUTE, TOYEeMY 3KCIEPUMEHTAJILHEIE NCCIe[OBAHUA TPe6YIOT Cremu-
aJIbHBIX MEeTOJ0B 00paboTKu JaHHBIX.
2. O6'pAcHUATE CYTh METOAA HAMMEHBIIMX KBajApaToB. IlouyeMy MOXKHO CuUM-
TaTh TAKOH IIOAXOJ PeIlleHHeM 3aJa4¥ ONTHMHIAIHAN?
IToaroroBsTe coobmenue
a) «MaTepnONAIIAA»
6) «IKcTpanmonAnus »
B) « AIIPOKCUMAILMA »
3apaum
1. PesysbTaThl cepuy M3MepeHHH, CAEJAHHBIX IJIA OIpeNeNeHHUA IKECTKOCTH
NpYyXHAHBL Ha OCHOBe 3akoHa I'yKa, 3amucaHbl B Tabaumy:
F,H 1 3 6 10
Al, m 0,028 0,070 0,170 0,260
Hcnonsays mMeTos HAMMEHBINHX KBaAPATOB, ONPEEUTe MECTKOCTh MPY-
sxuHBl. Pemmre 3ajauy pasHeIMH cmocofaMy (¢ MOMOINBIO COBCTBEHHOM
NIporpaMMel u TabJIMYHOro mpoieccopa), CPABHUTE Pe3yJIbTATHI.
*2. Ucnonp3ya Te ke HaHHBIE, UTO M B 3ajade 1, HAguTe 3KECTKOCTH npy-
JKHHBL JApPyruM crnoco6oM. Bpegém Beawumny, o6paTHYIO KECTKOCTH:
n = 1/k, Toraa Al = n-F. CHauana, IPEMEHHMB MeTOJ, HANMEHBIINX KBaJ-
paToB, HaiiuTe 1, a 3aTeM paccuuraiite k = 1/n. CpaBHHTe peayieTar C
TeM, YTO HOJYYHJIOCH B 3afade 1. OOBACHHATE pacxoKaeHue.
3. Ilouemy 3azaya BOCCTAHOBJIEHUS 3aBHCHMOCTH HEKODDEKTHA, €CJIH He 3a-
IaH BUX QYHKIUK?
4. [Toxoae! HauMHAalomel# GuUpPMEI (B ThIcAYax py6ieii) 3a nepseie 5 JieT pa-
6oTel npHUBeeHEl B Tabaume:
Toxn 1 2 3 4 5
Hoxox 93 187 270 321 350




PewieHue BeiYUCIUTENbHbIX 3a40a4 Ha KOMnNblOTEPE

C momompio TabJWMYHOrO mpolleccopa HaijuTe 3aBHCHMOCThL AOXOAa OT
roga paboTel (BeIOepUTe JYYIIHI W3 CTAaHAAPTHHIX BapHaHTOB, C Hau-
Gonpmum sHaueHneMm R2). C moMomipio 3Tol 3aBHCHMOCTH chelaiTe mpo-
THO3 pa3BUTHA (PUPMEI Ha 2 roja BIepes.

*5. [Ip1 U3yYeHUH BOJH H3MEDHJIH OTKJIOHEHHE YPOBHA NOBEPXHOCTH BOABI I/
OT «HYJEBOro» YPOBHS B ORHOI TOYKe B pa3Hble MOMEHTHI BpeMEHH 1:

t

0

0,2 0,4 0,6 0,8 1

y

2 1,2 -0,6 -2 -1,5

IlpepmonaraeTcsa, YTO BOJHa oNHckiBaercsa Qopmynoi y=a-sin(b-t+c),
rae a, b u ¢ — Hexoropbie umncia. Oupezenure HeM3BeCTHBIe KOa(duim-
eHTBHI MEeTOAOM HAMMEHBIINX KBaZPATOB C IMOMOIIBI0 TaGJIMYHOrO Mpolec-
copa. B KadecTBe HauaJbLHOrO NPUOIHIKEHHUS MOKHO BhiGpaTh a ~1; b~ 4

c=1l

PabGora Ne 62
Pat6ota N 63

PabGora Ne 64
Pa6ora Ne 65
Pa6ora Ne 66
Pa6ora Ne 67
Pabora Ne 68
PaGora Ne 69
Pabora Ne 70
PabGora Ne 71
PaGora Ne 72

m 'IJ_Eax'ruuecme pabGoTbl kK rnaese 9

«Pemenue ypaBHeHUi MeTOZOM nepebopa»
«PermeHue ypaBHeHUN MeTOJOM JleJIEHUA OTPe3Ka
OmoJIaM»

«Pemenue ypaBHeHH B TaOJMYHBIX IpoIeccopax»
«Bpruucsienue AJIUHBI KPHUBOM »

«BrraucyieHne miaomanu GUrypb»

«OnTumuszanusa. Merox TUXOTOMUM »
«OnTHMHU3aNUA ¢ TOMOIIBI0 TAOJHUYHBIX IIPOIECCOPOB»
«CrarucTuyecKkue pacuyeThbl»

«YcoBHBIE BEIYUCIEHUA »

«MeTo HAMMEHBIIUX KBAJPaTOB»

«JIueEuHM TpeHAAa»

m Q0P Kk rnase 9 Ha caite ®LUUOP (http//fcior.edu.ru)

* To4YHOCTH BBIYMCJIEHUN
» OcobGeHHOCTH BBHINOJIHeHUA BhruuciaeHuil Ha OBM. Ilorepsa Tou-

HOCTH

VpaBHeHus ¢ ofHOU mepemenHoi. Kopau ypasHenus. JInneii-

Hble YDaBHEHUSA

JIucKpeTH3anusa CUTHAJIIOB

* Bagauyu onTHMH3anuu. [[MHAMHYECKOe IIPOrDaMMUPOBaHHAE
* OcHOBHEIE aJTrOPUTMBI paboThI CO CTPYKTYPaMHU JaHHBIX




OGpaboTka peaynsraros sakcnepumMmenTa

Camoe BaxHoe B rnaee 9

« IlorpemHocTs BEIYUCIAEHUNA — HTO PASHUIA MEMKJY BLIUMCJEH-
HBIM 3HAUYeHHEM BEJIHUYMUHBLI U €€ TOUHBIM (MCTUHHBLIM) 3HAYEHU-
em. Ilorpemnocts ObiBaeT abCONIOTHAS W OTHOCHUTEJLHAS
(8 mponenTax). [Ina ONEHKH TOYHOCTH M3MEPEHUU U DPACUYETOB
fosee MoJIe3HA OTHOCUTEbHAA ITOTPEIIHOCTE,

» TOYHOCTE BBIYHCJIEHHUI oONpeselaeTcd TOYHOCTHIO HCXOAHBIX
JaHHBIX W IIOTPENIHOCTAMU MeTOA.

« KoMnbiorep mosBoJisieT JIETKO HAXOAWTH NPUOIUIKEHHEBIE pere-
HUS MHOTHX 3a/la4, KOTOpPhIe TPYAHO PellalTcs AHATUTHUYECKH
(unu He pemaroTcsa BooGIIe).

« MBorue npubiau:KEHHBIE METOABI DEIlIeHUs YPaBHEHUH — wuTe-
PanuoOHHEIE, T. €. OCHOBAHBI HA MHOTOKPATHOM IIOBTODEHUM He-
KOTOPOTO AaJI'OPUTMAa, KOTOPBLIH II03BOJAET HA KaMJOM Iare
npubauKaThCa K TOYHOMY pemenuio. [Iponesypa 3akaHIUBaeT-
cd, KOrjia OTKJIOHeHHEe MNOJIyYeHHOro NMPHUOIMIKEHHOIO pelleHusd
OT TOYHOrO CTAHOBHTCHA MEHBIIIE 3aJaHHOM BEeJIUYUHEI E.

o Jduckperusanusa — HEOOGXOAMMBIA 3TAI IMOATOTOBKU BHIYUCIIH-
TeJIbHBIX 3aJ[a4 JJiA pellleHUs Ha KoMmbiTepe. UToOBLI TOBEI-
CUTH TOYHOCTh, HY3KHO YMEHBIIATH IIAT JUCKDPETH3AIMHA, HO 9TO
VBeJIUUYUBaeT 06'bEM BLEIYUCIIEHHUI.

¢ OnTHMH3anUA — 9TO NOMCK HAMJIYYIIETo PellleHUA B 3aQaHHBIX
yenosusax. B sajavyax onTuMmsanum HeoOXOJUMO BBECTH IieJie-
BYI0 QYHKIHIO, AJIA KOTOPOi Tpedyercsa HAWTH MHHUMYM WHJIH
makcumyM. Kpome Toro, B GONBIIMHCTBE NPAKTHYECKHUX CIyda-
€B HYXHO 3a/laTh OrpaHWYeHHUsA Ha JOIYCTHUMbIE 3HAYEHUA Iepe-
MEHHBIX.

s BoabmuHECTBO NpHUOIMIKEHHBEIX METOJOB ONTHMHBAIMHM IO3BO-
JIAeT MCKATh TOJBKO JIOKAJbHBIA MUHUMYM (MakCUMyM), B 3TOM
cay4dae pes3yJIbTAT ONTHMHBAIMY 3aBHCHUT OT BhIOOpA HAUYAJIbHO-
ro NpUOIHIKEeHUA.

o Llesb cTaTHCTUYECKMX DACYETOB — BBHIABHUTH 3aKOHOMEDHOCTH
OyTéM MaTeMaTHYecKOi o6paboTKHM GONbINMX MACCHBOB AaH-
HBIX.

¢ s TOro YTOGHI 3aZaya BOCCTAHOBJIEHHMS 3aBUCUMOCTH 10 TOY-
KaM OblIa KOPDPEKTHOW, HeoOXOAMMO 3apaHee BEIODATH BUJ
GyHKIMU, TAK UTO OCTAHETCH ONPEAeNHTEL JHUIIL €6 HEeH3BeCT-
HBIEe KO3 PHUIIUEeHTHI.




Nnasa 10
UudbopmaumoHHas 6e30nacHOCTb

§75
OCHOBHBbI® NOHATUA

3aBHCHMOCThL COBPEMEHHBIX OPTaHU3ANHUNi OT KOMIBIOTEPHBIX TeX-
HOJIOTHH CTaJIa HACTOJBKO CHUJIBHOM, UTO BBIBOJ, M3 CTPOA KOMIIBIOTEP-
HOM CeTH MJIM IIPOrpPaMMHOro ofecledeHHs MOYKEeT OCTAaHOBUTHL pabory
npeanpuATHs. Yro6bl 9TOr0 He IPOMI3OILIO, HYMXHO CcoOMIOAaTH
npaswia uHGOPMAUOHHON 6€30MacCHOCTH.

MHdopmaumoHHas 6e3onacHoCTb — 3TO 3aLLMLLIEHHOCTb
vHdopmauum ot nobbix OEACTBUIA, B peaybTaTe KOTOPbIX
BnafenbLamM v nonb3osarenam MHpopmMaLmy MoxXeT ObiTb HAHECEH
HeaonycTUMBIIA yuiep6. MpuunHon Takoro ywepda MoxeT GbiTb
NCKaxXeHue unu yrepst nHpopmaumm, a Takke HernpasoMepHbIi
DOCTYN K HER.

IIpex e Bcero B 3aliuTe HY)KAAIOTCA IOCyJapCTBeHHas U BOeHHAdA
TalfHBI, & TAKXKe KOMMepuecKas, IOpUAWYecKas U BpaueOHas TalHBI.
Heo6xoAuMO 3aIIUIIATE JUYHYI MHGOPMAIHIO: TACIOPTHRIE JaHHbIE,
naHHEBIe 0 GAHKOBCKHX cUeTax, IapoJiM Ha caiTax, a TakKe JIO0yio
nEGOPMAN KO, KOTOPYIO MOXKHO HCHOJIb30BATh AJIA IIAHTAXa, BBIMO-
raTesibCTBA M T. II.
KoHeYHO, HeBO3MOXKHO 3alHTUTHLCA OT JIOOBIX IIOTEPh, MOATOMY
3afiadya COCTOMT B TOM, 4YTOOBI MCKJIOYHWTH HMEHHO Hedonycmumblil
ymiep6. C TOYKH 3peHUA 9KOHOMHMKM, CPEJCTBA B3alUThl HE NOJIKHBI
cTOUTH GOJIbIIe, YUeM BO3MOJKHBIE IOTEPH.
3ammTa MEQOPMAIIMM — 3TO Mephl, HAIpaBJeHHBIE HA TO, YTOOBI
He MOoTepATh WH(pOPMALUIO, HE JONYCTUTh €€ MCKa)KeHu#d, a TaKiKe He
JMOIYCTUTH, YTOOBI K Heil MOJIyYWJIH AOCTYI JIIOAW, He HMMellnue Ha
aTO mpaBa. B pesysibraTe HYMHO 00ECIIeUnTh:
s JOCTYIHOCTH HMHGOPMALUU — BO3MOXKHOCTB IOJIYYeHUs HHMOP-
Maluy 3a IpueMJIeMoe BpeMs#;

+ ILeJIOCTHOCTH (OTCYTCTBHE HCKAXKEHHI) HHpOopMauy;

+ KOH(MUASHIMAIbHOCTh HHPOpManuu (HEAOCTYIIHOCTD JJIA IIOCTO"
POHHHX).




OcHOBHbIE NOHSAT

JdoctynmHOoCTs, MHGOpPMAIMH HapyLIaeTcsd, HAIpuMmep, Korga obo-
PYAOBaHHE BBEIXOJAWUT M3 CTPOA HUIM BebG-caiiT He OoTBedyaeT Ha 3AIPOCHI
moJib30BaTeJ el B pe3yJIbTaTe MACCOBOM AaTaKM BPENOHOCHBIX IIPO-
rpaMMm dyepe3 UHTEpHET.

Hapymernusa mexocTHocTH MHGpOPMAIMH — 3TO KPaka MM HCKa-
JKeHHe WH@OopMauuy, HaIpHUMep HOAJeJIKa COOOLIeHUI 3JIeKTPOHHOM
MOYThI U APYTUX HUMPOBEIX JOKYMEHTOB.

KongunennuanesaocTs MHMOPMAUUK HapymiaeTcs, Korga uHGOp-
MalnufA CTAHOBHTCA HM3BECTHOM TeM JIIOAAM, KOTOPBIE He MOJKHEI O
Hell 3HaTh (IPOMCXOAMT NepexXBaT CeKPeTHOM MHbOpMAIUH).

B KOMIBIOTEPHBIX CETAX BAIMUIIEHHOCTh HHGOPMAIIUHA CHUIKACTCS
B CPABHEHUH C OT/[€JIbHBIM KOMIIBIOTEPOM, IIOTOMY 4TO:

¢ B ceTH paboTaeT MHOIO I0JIb30BaTEeH, UX COCTAB MEHAETCH;
¢ eCTh BO3MOXXHOCTbh HE3aKOHHOT'O IOAKJIOUEHUA K CeTH;
¢ CYIIeCTBYIOT YA3BMMOCTH B CETE€BOM IIPOIDAMMHOM OOecIleYeHUH;

* BO3MOKHBI aTAKHU B3JIOMIIUKOB M BPEAOHOCHBIX IIPDOTPAMM Ye-
pes ceTb.

B Poccuu BOnpocel, CBA3aHHBIE C 3aIUTON HMH(DOPMAIAU, PEry/Id-
pyer 3akoH «00 wadopmManuu, MHPOPMAIMOHHBIX TEXHOJOTHAX M
0 3amuTe HHPOPMALIHH» .

Texnnveckne cpemcTsa 3amUTH HHOOPMAIMU — DJTO BaAMKH,
PEIIETKH HA OKHAX, CHCTEMbl CUTHAJIM3ANUM U BHACOHAGIIONEHHS,
Apyrue ycTPOiiCTBa, KOTOPLIe GIOKMPYIOT BO3ZMOYKHEIE KAHANBI YTEUKHU
UHOOPMAUUY HUJIH ITO3BOJIAIT UX OOHADYIKHUTE.

IIporpammuEIe cpeacTBa 00eCIeYMBAIOT AOCTYI K AAHHBLIM IO Ia-
pourro, mudposanue uHGOPMaNUM, yAaJleHHe BPeMeHHBIX (ailioB, 3a-
LIUTY OT BPEJOHOCHLIX HPOrpaMM M JIp.

Oprann3anuoHHBIe CPECTBA BKIIOYAIOT:

¢ pacmpefesieHUe IOMEIeHUII M IPOKJAAKY JUHUH CBA3H TaKUM

o0pasom, 4TOGBEI 3I0YMBIMIIEHHUKY OBLIO CIOKHO O HHUX HO-
Oparscs;
* IOJUTHUKY 0e30IaCHOCTH OpraHU3alluH.

CepBepnl, KaKk IPABHJIO, HAXOAATCA B OTAEJHHOM (oxpanaemMom)
NOMEIeHMM H JOCTYIHBI TOJIBKO aAMWUHHCTPATOpPaM ceTH. BaxHas
MHpOpPMAaUUsA AOJIKHA IePHOAMYECKM KONMDPOBATHCA HA pe3epBHLIE
HOCHTEJH (AUCKM WM MArHUTHYIO JIEHTY) IJIA COXPAHEHUS eé B cay-
4ae cboes. OObIUHBIE COTPYAHUKH (HE aAMUHHUCTPATOPHI):

¢ HMEIOT IpaBO JAOCTYyNIa TOJBKO K TE€M JAaHHBIM, KOTOpbIe MM

HYKHBI 1)1 paboThI;




NudopmaunorHan 6e3aonacHoCTb

¢ He UMeIOT IIpaBa yCTaHaABJIHBaTh NIpOrpaMMHOE obecrnieueHnue;
¢ pas B MecHdAll AOJIXKHBI MEHATH IIapoJin.

CaMmoe ciaboe 3BeHO Ji060i CHCTEeMBI 3allUTHl — 3TO JesioBeK. He-
KOTOpble MOJb30BATEJM MOTYT 3alMCHIBATH I1APOJH HA BHJIHOM MecTe
(urTobB! He 3a0bITh) M NepefaBaTh UX APYTHM, DX 3TOM BO3MOMHOCTH
HEe3aKOHHOTO AOCTYNAa K MHMOPMAIMM 3HAYUTENHbHO Bo3pacraer. ITo-
STOMY OYeHb Ba)KHO OOy4MTEH I[I0Jb30BaTeNedl OCHOBAM HHMOPMAaIUOH-
HO# 6e30IacHOCTH.

BOJBIIMHCTBO yTeueK WHGMOPMAIMM CBA3AHO C uHcalidepamu
(amri. inside — BHYTpH) — HeZOOPOCOBECTHBEIMM COTPDYAHUKAMM, pa-
GoraromumMu B hupme. VIaBecTHBI CIydan YyTEUKH 3aKPBITON HHPOPMA-
OUMA He uepe3 OTBETCTBEHHBIX COTPYAHHUKOB, a dYepes cexkperapeit,
y6opmur u Apyroit BeriomorarTenbHbIH mepconas. Ilosromy HA OAMH
qeJIOBEeK He NOJIKeH MMETh BO3MOYKHOCTUM NPUYMHHTH HENOIpPaBUMBbIi
Bpes (B OAMHOYKY YHUYTOXKUTH, YKPACTh WM M3MEHUTH NaHHBIE, BbI-
BECTH M3 cTpPoA 00opyHoBaHUE).

Bonpocskl U 3aaHUN

1. YUro Taxoe mHGOpPMAIMOHHAS 6e30maCHOCTH?

2. Yro BXOAWT B TIOHSATHE «3ammuTa nHGOpManuu»?

3. Ha xaxme rpynnsl AeJsSTCH CPeACTBA 3aIUTHI nabopMamun?

4. Kaxue Mepsl 6e3onacHOCTH 0OBIYHO IPUMEHAIOTCH B opraHmsanuax?

5. ITouemy npu o0beJWHEHNH KOMIIBIOTEPOB B CETH Ge30MacHOCTh CHHKA-
ercaA?

6. KTo Takue mHCAHmEpHI?

§76
BpeAaoHOCHBsIe NnporpamMmMel

Yro TaKoe KOMIbIOTEPHBIH BHpYyC?

KOMNbIOTepHbIN BUPYC — 3TO NporpammMa, cnocobHas cosaasarb
cBowu Konuu (He ob6a3aTenbHO coBnapatoLme ¢ opuUruHanom) 1
BHeApSATb UX B Gannbl U CUCTEMHbIE 06nacTy KoMnbioTepa. Mpw aTOM
KOMWUU MOTYT PacnpoCTPaHATLCA Aanblie.

Kak cieayeT U3 TOro OmpejesieHusi, OCHOBHAA YepTa KOMIIbIOTeD-
HOr'0 BUPYCa — 3TO CIIOCOGHOCTE PACIPOCTPAHATHCA IPU 3aIyCKe.




BpenoHocHbie npor

Bupyc — 9TOo OZMH M3 THUIIOB BpPENOHOCHBIX mporpamMm. OnHaxo
O4YeHb YacTO BHPYCAMHM HAa3bIBAIOT Ji0Oble BPEeLOHOCHBIE IIPOrPAMMEI
(aarn. malware).

—

BpepoHocHbIe NnporpaMmmel — 3T0 NPOrpaMmsbl, NpeaHasHayeHHble
ANsi He3aKOHHOro AOCTYNa K MHdopMaummn, ana CKpbITOro
VCMNOL30BaHWUSA KOMNbIOTEPA UK 1A HAPYLLUEHUs paboThbl
KOMIMbIOTEPA M KOMMbIOTEPHbIX CETEeA.

3ayeM IHUIIYT Takue mnporpamMMbi? Bo-IepBBIX, ¢ UX ITOMOIIHIO
MOJKHO HOJIVUYUTE YIpaBJeHHe KOMIILIOTePOM IIOJIL30BATEIA M HUCIIOJb-
80BaTh ero B cBoMX nenax. Hanmpumep, yepes 3apaKEHHBIA KOMIIbIO-
TEP 3JOYMBIILJIEHHUK MOKeT B3JIaMBIBATH CAWThl ¥ HE3aKOHHO Hepe-
BOJMATH HA CBOM cuér neHbru. HekoTopble HmporpaMmbl GJOKHMDPYIOT
KOMIBIOTEP U AJA IPOAOJIKEHUA paboThl TPeOYIOT OTIHPABUTE ILJIATHOE
SMS-coobmenue.

3apakeHHbEIe KOMIIBIOTEDHI, IOAKJIOUYEHHBEIe K ceTu HWHTepHer,
MOI'yT OOBEAMHATHECA B CeTh CHEIUAJBHOIO THUma — OoTHeT (OT aHrJ.
robot — pobor u network — cern). Takas ceTh 4acTO COCTOMT U3 CO-
TeH THICAY KOMIILIOTEPOB, 00JIaJAI0IKUX B CYMMe OTPOMHOM BBEIUHCIIH-
TeJBHOM MOIIHOCTHIO. ITo KoMaHzAe «Xo3AMHA» GOTHET MOKeT OpraHu-
30BaTh aTaKy Ha KakKo#-To caiir. B pesynbraTe orpoMHOTO KOJIHYECTBA
3aIIpOCOB CEPBED He CIpaBJideTcs C HAIPY3KOi, caiiT CTAaHOBUTCS He-
AOCTyIleH, U OM3HeCMeHBI HecyT OoJiblive JAeHe)kKHble rnorepu. Takas
araka HaspiBaerca DoS-arakoii! (anrn. DoS — Denial of Service —
oTKa3 B obcay:xuBanuu). Kpome Toro, 60THETHI MOTYT HCIIOJIB30BATE-
cAa AnsA moxbopa mapoJiei, pacChUIKM cmama (PeKJAMHBIX 3JIeKTPOH-
HBIX COOOIIEHU) U APYroil He3aKOHHOMH eATeJIbHOCTH.

Bo-BTOpBIX, HEKOTOPEIE BPEAOHOCHBIE IIPOTPAMMBI NIPeHA3ZHAYEHBI
Ul MINHOHAMXKa — nepenadu 1o VIHTepHeTy ceKpeTHOU wHMOpMAIUH
C Balllero KOMIbIOTepa: IapoJieil JocTyna K caiTaMm, MOYTOBLIM SIITH-
KaM, YYETHBIM 3alMCAM B COLMAJLHBIX CETAX, GAHKOBCKUM CUETAM M
9JICKTPOHHBIM IUIATEXKHBEIM cHcTeMaM. B pesyibrare TakuMx Kpax
II0JIL30BATEJIN TEPAIOT He TOJLKO JAaHHBIE, HO ¥ JIeHbI'H.

B-TpeTbuX, HMHOrZa BHUPYCHI NHUIIYTCS PaAd CAMOYTBEDPIKICHHS
MpOrpaMMHCTaMHU, KOTOPHIe IO KAKMM-TO IPUUYMHAM HE CMOIJIM IIPH-

1
3neck peub HAET, CTPOrO TOBOPSA, O pacupeAenéHHoii DoS-araxe (amri.

DDoS — Distributed DoS), koTopas TpPOBOAMTCH CPasy CO MHOIHMX KOM-
IIBIOTEPOB.
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UHndopmaumoHHas 6e30nacHoOCTb

MEHUTh CBOM 3HaHUA AJA cosgaHus nosaesHoro I10. Takue mporpam-
MBI HapyIIalOT HOPMAaJbHYI0 paboTy KOMIbIOTepa: BpeMsA OT BPEMEHU
Iepe3arpy:;kaioT ero, BhI3bIBalOT cOoM B paboTe ollepalmMOHHONM cucTe-
MbI ¥ IIPHKJAAHBIX IIPOTPAMM, YHUUYTOMXKAIOT JaHHbIE.

HaxoHern, CyHIeCTBYIOT BUPYCHI, HaNWCaHHBbIE paju myTkH. OHHM
He NOPTAT JaHHBIE, HO INPHUBOAAT K IIOABICHHIO 3BYKOBBIX HJH 3pH-
TeJbHBIX 2((MeKToB (IpOMUrphIBaHUE MEJOAUN; MCKayKeHHe H300paxKe-
HHUA Ha 9KpaHe; KHONKH, y0eraiomiye OT Kypcopa u T. II.).

Cospanue ¥ pacnpoCTpPaHEHHE KOMIBIOTEPHBIX BHPYCOB H BpeNO-
HOCHBIX IIPOTPaMM — 3TO YIOJIOBHEIE IIPEeCcTYILIeHue, KOTOpoe IIpen-
ycMmarpuBaer (B 0cob60 THKKHMX caydadx) HakasaHwe A0 7 JeT Juile-
HEA cBoOOABI (YromosHEIM Kogeke Pd, crarea 273).

IIpu3Haku 3apakeHHA BUPYCOM:

» 3aMejqieHue paboThl KOMIOBIOTEPA;

+ yMeHbIIeHHe 00beMa CBOOOAHON ONepPATUBHON MaMATH;

+ 3aBUCaHHe, Ilepe3arpyska Uiau OJJOKMPOBKa KOMIIBIOTEPA;

+ omu6Ku npu pabore OC miM OIpPUKJIaJAHBIX IIPOrpaMM;

+ W3MEeHeHWe IJIUHBI (PailoB, MOABJEeHNE HOBHIX (ailioB (B TOM

Yucae CKPBITHIX);
» PacCcBLIKA COOBIIEHMII II0 2JIEKTPOHHOM nouTe Gea BeoMa aBTOpA.

[ns Toro 4To6bl BUPYC CMOI BbINONHWUTL Kakue-To AeNCTBUSA, OH
DOJSKEeH oKasaTbCa B NaMaTu B BUAE NporpaMMHOro koga v nony4vitb
yrnpaBfieHue KOMMNLIOTEPOM.

IlosToMy BHpyCHI 3apakaloT He Jo0ble JaHHbIE, a TOIBKO IIPO-

rpaMMHBIN KOJ, KOTOPBIA MOsKeT BeInoNHAThCA. Hanmpumep:

+ WCIIOJIHAEMBbIe IPOTPaMMBI (C paCIIMPEHUAMH exe, com);

s 3arpys3odYHble CEKTOPHI JUCKOB;

+ maxeTHble KomaHaHBIE (aitasl (bat);

+ npaiiBephl yCTPOMCTB;

« 6ubnmorexkn auHamMmuyeckoi sarpyskm (dll), dyHKIME U3 KOTO-
DPBIX BBI3BIBAIOTCA M3 IPHUKJIALHBIX IPOTPaMM;

+ ZOKYMEHTHI, KOTOpble MOTYT COAEpKaTh MaKpochl — HeGOJIb-
[I¥e TPOTPAMMBI, BHIIOJIHAIOIIHAECH MPU HAXKATHH Ha KJIABHIIN
unIu BeIOOpe MyHKTA MEHIO; HanmpuMep, MakpoChl HepeAKO HC-
MONB3YIOTCA B NOKyMeHTax makera Microsoft Office;

» BebO-cTpaHunbl (B HUX MOKHO BHEAPHUTH IPOrpaMMy-CKPHIT, KO-
TOpas BBINOJHUTCA IPH IMPOCMOTPE CTPAHMIIBI HA KOMIIBIOTEDE
OJIL30BATeJNIA).




BpeanoHoCHbIe nporpai

B ornmume or Koja mporpamMm (aisbel ¢ JaHHBIMHA (Hanmpumep,
TEeKCThl, PUCYHKH, 3BYKOBbIe U BHAeo(daiybl) TOJBKO 0OpabaThiBarT-
Ccs, HO He BBINOJHAIOTCA, IMOITOMY 3aJIOXKE€HHBI B HUX KOJ HHKOrJa
He JI0JI3KeH IOJYYUTh yIIpaBjleHHe KoMObioTepoM. OQHAKO M3-3a OIIM-
60K B IpOrpaMMHOM OGECHEUYEeHHH MOIKET CIYYHUTHCA TAK, YTO CHEI[H-
aNbHO HmoAOOpaHHBIE HEKOPPEKTHBIE JaHHBIE BBHI30OBYT cOOM Iporpam-
MBI 00paGOTKM ¥ BHINOJIHEHHWE BpeaoHocHoro koxal. Takum obpaszom,
CyIIlecTBYeT HEKOTOPHIA IIAHC, YTO BPENOHOCHAS IIporpaMmMma, BHe-
JpéHHasA B PUCYHOK WJIM BHIeo(daiis, BCe-TAKH 3alIyCTUTCSH.

Ceiiuac CyIeCTBYIOT ABA OCHOBHBIX MCTOUYHHMKA 3apasKeHHs BpPelo-
HOCHBIMH IIporpaMMaM¥ — (QUSII-AUCKH ¥ KOMIBIOTEPHBIE CETH.
Komnsrorep mosker GBITH 3apaskéH IpH:

» 3amycke s3apaxéHHoro (aiina;

» 3arpyske c¢ sapasxkéasHoro aucka CD/DVD unu dusm-gucka;

» aBro3amycke 3sapaxkésHoro aucka CD/DVD wumu dusm-gucka
(Bupyc aBTOMATHUYECKH 3amyckKaerca Hu3 (aina autorun.inf B
KODHEBOM KaTaJIore JAUCKA);

* OTKPBITHH 3apa’XK€HHOIO JOKYMEHTA C MaKpPOCaMMU;

s OTKDBITUH COOOIIEHUS 3JIEKTPOHHOM HOYTHI ¢ BUPYCOM HMJH 3a-
OyCcKe 3apasKEHHOH IporpaMMhbl, IOJYYEHHOU B IPUJIOMKEHHH K
coobHIeHNIO;

» OTKDPBITUH BeG-CTPAHHUIILI C BUPYCOM;

» YCTAHOBKE AKTHBHOI'O COAEPKHMOr0 IJIs IIPOCMOTpa Beb-cTpa-
HHIBL.

Kpome Toro, ects BUPyCHI-4epBH, KOTODbIE PACIIPOCTPAHAIOTCHA IO
KOMNOBIOTEPHEIM ceTsaM 0e3 ydacTusd desioBeKa. OHM MOTYT 3apasuTh
KOMIIBIOTED Ja’Kke TOTJa, KOrJa IIOJIb30BATeNJb He CcAeal HUKAKHUX
OIIMOOYHBIX JEeHCTBUIA.

THIEI BpeIOHOCHBIX NPOrPaMM

K BpeZIOHOCHBIM IpPOrpaMMaM OTHOCSTCS KOMIIbIOTEPHBIE BHDPYCHI,
4YepBH, TPOAHCKHe nporpamMmsbl u Ap. Ilo «cpeme oburammsi» 06BIUHO
BBIJIEJIAIOT CJIEYION[E TUIILI BUPYCOB:

» (haiiioBBIe — BHEAPAIOTCSA B HMCIOJHsAEMBIe (ailabl, CHCTEeMHEIE

OubiMoTeKH U T. 1.}

B 2002 r. 611 06HApY:KeH BUPYC, KOTODPBIH BHEADSJICA B PHCYHKH dopmMa-
ta JPEG. OgHako oH moJsyuas ympaBjeHHEe TOJBKO HM3-3a OIIHOKM B CHC-
remHOR 6ubnuorexe Windows, koropasa 6bli1a 6sIcTpo MCIpaBieHa.




NudopmaumorHas 6e3onacHOCTb

. 3arpy3oyHble — BHEJAPSIOTCH B 3arPY30YHEII CEKTOP AUCKA MU
B TJIABHYI0 3arpy304yHYI0 3amuchk KECTKOTo JAHCKa (aHIJ.
MBR — Master Boot Record); omacHBI TeM, YTO 3arpyskaloTrcs
B namMaATh paHbine, yem OC ¥ aHTUBUPYCHBIE IIPOTPAMMBI;

. MaKpOBHPYChI — IIOPayKalOT AOKYMEHTEI, B KOTOPBIX MOTYT
OBITH MAaKpPOCHKI;

., CKPHITOBbIe BUPYChI — BHEAPAIOTCA B KOMaHJHBIE (hailjibl WA
B BeO-cTpaHUIBI (3anmuchbiBasg B HUX KoJ Ha sasbpike VBScript
uiau JavaScript);

» CeTeBble BHPYChI — PACIHPOCTPAHAKITCA II0 KOMIBIOTEPHBIM Ce€-
TAM.

HexoTopkle BUPYCHI IIPU CO3aHUYU HOBOM KONWU HEMHOTO MEHSHIOT
CBO# KOJ, ZJIA TOro 4ToOBI UX ObLIO TpyAHee oOHapy:uThb. Takwe BU-
pPyChl Ha3bIBAIOT MOJMMOP(HBIMH (OT rped. TOAL — MHOTO, HOPPN] —
dopma, BHEIIIHUHA BHUJ).

YepBsr — 3TO BPEJOHOCHAS NpOrpamMmMa, KOTOpas pacnpocTpaH#d-
eTcs MO KOMIbIOTepHBIM cersiMm. Haubosee omacHbI cereBbie YepPBH,
KOTOpBbIe HCIOJB3YIOT «JABIPbI» (OmMOKM B 3al(uTe, YA3SBUMOCTH)
ONepaIlMOHHBIX CUCTEM U PACIPOCTPAHAIOTCA OYeHb ObICTPO Ges yuac-
THS 4YeJOBeKa. UepBb INOCHLIAET IO CETH CIeIUabHbI MaKeT JaH-
HBIX — JKCILIOHT (aHra. exploit — JKCIIIyaTHPOBATH), KOTOPBIA IO-
3BOJIET BHINOJHHUTE KOJ HA VIAJEHHOM KOMIbIOTEPEe M BHEAPHUTHCH B
CHCTEMY.

Kak mpasujio, BCKOpe Tiocjie 00Hapy»KeHus YsA3BUMOCTH BBIIIYCKa-
eTcs OGHOBJIEHHE IIPOrPAMMHOTO OOecredueHHs («3amuaTKa», «IaTd»);
€CJI ero yCTAHOBHTH, TO YePBb CTAHOBUTCA HeomaceH. K coxanenuio,
cHCTeMHBIE AJMUHHCTPATODHI He BCErjia BOBPEMs YCTaHABIMBAIOT 00-
HOBJIEHHA. DTO IPHUBOAMUT K SMHUAEMHAM CETeBhIX UepBeil, KOTOphIe 10
CTATHCTHKE BBI3BLIBAIOT HaubOJbIee YMCJIO 3apakeHuil. 3apa)kéHHbIe
KOMIIBIOTEDHl MCIOJB3YIOTCH [AJIA PACCBUIKH CIlaMa HJIM MacCCOBBIX
DoS-arak Ha caiiTel B UHTEepHeTe.

ITouToBBIe YepPBH PACIPOCTPAHAIOTCS KaK MPHJIOXKEeHHA K coobie-
HUSM 3JIEKTPOHHOH mourekl. OHM OpeAcTaBIAT c000M IPOrpaMMEl,
KOTODBIE IPH 3alyCKe 3apa’kailoT KOMNBIOTED ¥ PACCHLIAIOT CBOH KO-
MUM [0 BCeM ajpecaM M3 aJpecHOil KHUTH mosb3oBaTens. M3-3a aroit
OITACHOCTH MHOTME IIOYTOBBIE cepBephl (Hampumep, mail.google.com)
HEe paspeInaiT MepechblIKy MCIIOIHAEMbIX (aiyios.

Yro6pl 3aCTABUTHL MOJB30BATENA 3aIyCTUTL YepBs, IPUMEHAIOT-
csl METOAHI COIMMAJNBHOM HHKEeHePHH: TeKCT COOOLIeHMs COCTaBIAET-
cs Tak, 94ToOBl 3aMHTEpPeCcOBATh YeJIOBeKa W CIIPOBOINHUPOBATE €ro Ha




3aIyCcK IPOrpaMMBbl, IPHJIOXKEHHOH K IHCBMY. B HEKOTODPBIX ciyda-
fAX IporpaMMa-BHPYC yIIaKOBaHa B apXHB ¥ 3alHIIeHa IIapoJjieM, HO
HaxOJUTCA HEMaJIO JIIoJeil, KOTOpEle pPacHaKoBBIBAIOT ero (mapoib
VKasbIBaeTcA B IIMCHME) M 3aIycKalOoT IporpamMmy. dacTo B IIOYTO-
BBIX COOOIIEHMAX COAEPIKHUTCS TOJABKO CCBLIKA HA CaiT, comepika-
Ui BUpYC.

HWuorpa dain, npumenmuii Kaxk IPUJIOKEHWEe K IHUCbMY, HMeeT
ABOMHOE pacIINpeHue, HAIIPUMED:

CynepKapTuHka. jpg .exe

B camom jnene aTo mporpamma (paciiupeHue uMeHu (ailia exe),
HO TMOJIb30BaTeJb MOYKET YBHAETH TOJHbKO IepBLIE IBE YaCTH HMEHH
M MONBITATHCA OTKDPHITH TAKON « DUCYHOK».

CyIliecTBYIOT 4YepBH, KOTOpDbI€ MOIYT DPACIPOCTPAHATHCA uepes
¢daiimoobMeHHBIE CETH, YATHI M CHCTEMbI MI'HOBEHHBIX COOOIIeHUN (HAa-
npumep, 1CQ), HO OHM MaJIO pacnpoCcTPaHEHBI.

Emé oxma rpynma BpPeJIOHOCHBIX HPOrpaMM — TPOSHCKHE IpPO-
rpamMmsl, WIH «TPOSAHIBI» (TpoAHbI). TPOAHCKHI KOHBL — 3TO Or'poOM-
HBIH JlepeBAHHBINA KOHb, KOTOPOT'O APeBHUE I'DEKU MOAAPUIN HKUATEJTAM
Tpou Bo Bpemsa TposHCKOH BoiiHBI. BHYTpH Hero cupsaTaaiuch BOWHEI,
KOTOpPEIe HOYBIO BHIOpAIHUCh, MepeOuin OXpaHy M OTKPBLLIM BOPOTA I'0-
pona. TposHCKME NpPOrpaMMbI IIPOHUKAIOT HA KOMIBLIOTED IIOJ BHAOM
«IIOJIE3HBIX» IMPOrpaMM, HaIpuMep KOJEKOB IJfA IPOCMOTPA BHIEO
MJIA SKPaHHBIX 3aCTABOK. B oTiimuue OT BUPYCOB M YepBel OHM He MO-
I'yT PpacnpoCTPAHATHCA CAMOCTOATENBHO M YACTO <«IIyTeIIeCTBYIOT»
BMecTe ¢ 4epBAMHU. Cpeil «TPOAHIEB» BCTPEUAIOTCH:

» KJaBHATYPHbBIe IINHOHBI — IIEPefal0OT «XO03AWHY» BCe NaHHEIE,
BBOJAMMBIE C KJaBHaTyphl (B TOM 4YHcJe KOABI JOCTyma K OaH-
KOBCKHM CUeTaM H T. II.);

o MOXHTHTEJH Nmapojeil — IepelalT IIAPOJH, 3allOMHEHHbIE, Ha-
npuMep, B Opaysepax;

e YTHJIHTHI YAAJEHHOTO YNPABJEHHMA — II03BOJIAIOT 3JI0YMBIIII-
JIEHHUKY YOPaBIATL KOMObIOTEepoM depe3 HMHTepHeT (Hampm-
Mep, 3arpy:KaTh ¥ 3aIycKaTh Jobbie daiiib);

» JIorHYyecKue 60mMOBI — Ipu ONpeleEHHLIX yCIOBHAX (xaTa, Bpe-
M#A, KOMaH/a 10 CeTH) YHUUTOKAIT HHPOPMAIUIO HA JUCKAX.

BonbmIMHCTBO CYIIECTBYIOIIMX BHPYCOB Hamucano gusa OC
Windows, koropasi ycraHoBieHa Gosee yem Ha 90% mnepcoHaIbHBIX
KOMIBIOTEPOB.
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UndopmaumoHHans 6e30nacHOCTb

UzsecTHbl Tak:Ke Bupychl aasa Mac OS u Linux, HO He KaKIOMYy
yAaeTcs MX 3amycTUTh. Jleqo B TOM, YTO OOBIYHBIN IOJb30BaTeNnb (He
aJIMHHHCTPATOP) B ATHX OIIEPAIlMOHHBIX CHCTeMax He MMeeT IIpaBa Ha
U3MEHEHHe CHCTeMHBIX (aityioB, mosromy Mac OS m Linux cuuramoT
BaIUIIEHHBIMH OT BHPYycoB. KpoMe TOro, BUpPyChl 4acTO NOJArarTCsd
Ha TO, YTO CHCTeMHBIe ()YHKIHMH pasMeljalTcsd B NaMATH IIO Ompe-
nenéHHBIM ajgpecaM. Ilpu cOopke azxpa Linux M3 MCXOAHBIX KOHOB 9TH
ajzpeca MOTYT MEHATHCH, [0ITOMY BHpycC, paboraiomuii Ha OJHOM
aucTpubyTUBe, MOXKeT He paboTaThk Ha APYTIUX.

@ Bonpockl n 3apaHusa

1. Yro Takoe KOMIbIOTEpHEIA BHpyc? YeMm OH oTiMyaeTcda OT APYTHUX MPO-
rpaMm?
2. Yro Taxkoe BpefioHOCHBIe nporpammbl? Kakue BpeZoHOCHBIE IPOrPaMMbI
BEI 3HaeTe?
3. IlepeuncianTe NPU3HAKH 3apakeHUdA KOMIIBLIOTEDA BUPYCOM.
4. Kakue BpeiHEBIe AeHfCTBHASA MOTYT COBEPIIATH BPEJOHOCHBIE IPOrPAMMBI?
5. Kaxue 00'beKTEI MOryT GBITH 3aparkeHbl BUpycaMu?
6. Kakne 06beKTHI He 3apaykaloTcsa BHPycaMu?
7. Ilpu KaKUX ZieHCTBUAX MOJIH30BATEJIS BO3MOKHO 3apakeHue Bupycom?
8. flpnsileTca JM CO3/JAHWE M pACIPOCTPAaHEHWE BUPYCOB YTOJOBHBIM IIpe-
cTymineHuemM?
9. Kakue TMIIBI BUDYCOB BBl 3HaeTe?
10. Yro osnauaer coxpanieane MBR?
11. Yem omacHBI 3arpy304Hble BUPYCHI?
12. Yro Takoe maxkposupyce? Kakue daitne oK mopaxaior?
13. Yro MOryT 3apaskaTh CKPHIITOBEIE BUPYCHI?
14. Yo rakoe monumopdubie Bupycs? [Touemy MX CJI0KHO 00HAPYKHBAThH?
15. Yro Taxoe ceTeBoii 4epBL?
16. Yro Taxoe dKCILIOHT?
17. IloyeMy HeoOXOZUMO Cpasdy YCTAHABIMBATH OOHOBJIEHMSA JJIf ONEpPAlNOH-
HBIX cHcTeM?
18. C KaKHMH LeIAMH MOTYT OBITH HCIIOJB3OBAHBI KOMIBIOTEDHI, 3aPakeéH-
HEIE CETEBHIM YepBeM?
19. IToyeMy MHOrMe NOYTOBBIE CEepPBEPBI 3AIpPENIAlT NePeCchIIKY MCHOJHAe-
MBIX (aitnos?
20. Yro Takoe conmanpHas uHxKeHepua? Hak oHa HCIOJIb3yeTCA aBTOPaMM
BHPYCOB?
21. Yro rakoe TposaHcKue nmporpammsel? Kaxme THIBI TPOAHCKHX HpOrpamMm
BBHI 3Haere?
22. Kaxkue onepaniOHHbBIE CHCTEMBI Jy4Ille 3aliUiieHbl OT supycos? [Touemy?




3awmTa OT BPeAOHOCHbIX NPorpamMm

IloaroToBsTE COOOIIEHHE:

a) «CeTeBble YepBH»

6) «ComuanpHas MHKEHEDHA»

B) «TpoaHCcKMe IporpaMMel»

r) « BpenorocHble mporpaMmer Juid Linux u MacOS»
I) «BpefoHOCHBIE IPOrPaAMMEL ¥ 3aKOH»
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AHTHBHDYCHBIE IPOrPaMMBI

AHTMBMpPYC — 3TO Nporpamma, npegHasHavyeHHas ans 60pbosb '
C BPE€AOHOCHbIMK NpOorpaMmmamu.

AHTHBHPYCHI BBHINOJHAKOT TPH OCHOBHBIE 3aJaYH:
1) He monmycTHUTEH 3apa’keHHUe KOMIIBIOTEpPa BUDYCOM;
2) 00HAPYKUTH OPUCYTCTBHE BUPYCaA B CHCTEME;
3) ynanuTth BUpyc Ge3 ymepba AJaa OCTAIBHBIX TaHHBIX.

Kopx 60sbIIMHCTBA BUPYCOB COAEDKUAT XapaKTepHbIe IelouyKy 6aii-
TOB — CHIrHATYpHI (OT JaT. signare — moanucars). Eciu B daiire 06-
Hapy»KHUBaeTCA CHIHATypa KaKoro-To BHpPyca, MOMKHO IIPeN0JOMKUTh,
4To (haiin 3apakéH. Takoil moAXoA UCHOIB3YyeTCA BCEMH AHTUBUDYC-
HbIMH IporpaMMaMu. CHUTHATYpBI M3BECTHBIX BHDPYCOB XDPAHATCA B
0ase MaHHBIX AaHTHUBHPYCA, KOTOPYIO HYKHO PEryJasipHO OOHOBJIATHL Ye-
pe3 UHTeEpHET.

CoBpeMeHHBIe aHTHBHDPYCHI — 3TO IPOTPAMMHBIE KOMIIJIEKCHI, CO-
CTOAIIME U3 HECKOJbKHMX IporpaMMm. Yalge Bcero OHM BKJIOYAIOT aH-
THBHPYC-CKaHep (MHOTZa ero Has3hIBAIOT AHTUBHUPYC-JOKTOP) U AHTH-
BHPYC-MOHHUTOP.

Has Toro 4ro6s aHTHBHpYC-CKaHep HauyajJ paboTy, IIOJb30BATENb
AOJIXKEH €ero 3amyCTHUTh M yKasaTh, Kakue (Galiabl U MANKU HYKHO
IIPOBEPHUTEL. DTO «3AIIUTA IO TPeGOBaHUIO». CKAaHePhl UCIIOIB3VIOT ABA
OCHOBHBIX MeTOJla IIOUCKa BHPYCOB:

* MOMCK B (paiilax CHrHATyp BHPYCOB, KOTODbIE €CTh B 0ase maH-

HBIX; IIOCJIe 0OHApyKeHHs (aill ¢ BUPYCOM MOXKHO BBLIJIEUYUTH,
a ecJIM 3TO He NOJYUYHJIOCHh — VIAJIUTH;




NudopmaumoHHaa 6e30nacHOCTDL

. JBPHCTHYECKHMH aHAaIU3 (rped. evpnko — «Hameén!»), Ipu KoTo-
poM mporpamMma uimneT B ¢aiijie Koa, TOX0MXKHIE HAa BUPYC.

DBpHCTHUYECKHH aHAJAM3 YacTo II03BOJIsieT O0HApYXXHMBaTh IOJIH-
MophHEIe BUPYCHI (M3MEHAIOIIUE KOJ C KayXJbIM HOBBIM 3aparKeHH-
eM), HO He rapaaTupyer 3ro. Kpome Toro, cay4aioTcs JOXKHBIE cpaba-
TBHIBAHUSA, KOT[a «YHUCTBIA» (aiy nonazaeT IoJ IIOJO3PeHUE.

I'maBHBIH HEZOCTATOK CKaHEPOB COCTOMT B TOM, YTO OHHM HE MOIyT
IpeJOTBPATHTD 3apajkKeHHe KOMIIbIOTEepPa, IOTOMY YTO HauMHAIOT pabo-
TaTh TOJBKO IPHU PYYHOM 3allyCcKe.

AHTHBHPYCHI-MOHUTOPBI — 3TO IIPOrPaMMBbI IIOCTOAHHON 3aIUTEI,
OHU HAXOAATCA B MAMATH B aKTUBHOM cocTofgHuH. X ocHOBHAs 3aj7a-
ya — He JONYCTUTH 3aparkeHUs KOMIBIOTEPA M MOJTYyYeHUsA 3aparkeéH-
HBIX (haitysioB usBHe. [[JIg 3TOr0 MOHMTODHIL:

. ITIPOBEPAIOT «HA JIeTy» Bce (pailyibl, KOTOPbIe KONMUPYIOTCA, mepe-
MeIIAIOTCA UM OTKPLIBAIOTCS B PA3JIMYHBIX NMPUKJIAZHBIX ITPO-
rpaMMax;

» IIPOBEPSIOT HUCIOJb3yeMble (QJIBII-AUCKH;

., TepexXBATHIBAIOT JeHCTBUs, XapaKTepHbIe JIA BUPYcoB ((popma-
THPOBaHHE IUCKA, 3aMeHA ¥ M3MEHEeHWe CHCTeMHBbIX (ailloB) 1
OJOKHDPYIOT HX;

. TpPOBEPAIOT BeCh NMOTOK AAHHBIX, MOCTYNAIOIIUN K3 WNaTepHETA
(COOGIIEHMA BIEKTPOHHON IMOYTHI, BeG-CTPAHUIIbI, COOOIIEHUA

1CQ).

MoOHUTOPHI BeAyT HeIpephIBHOE HabiiofeHue, 6JIOKUPYIOT BUPYC B
MOMEHT 3apaskeHus. VIHOrJa OHM MOrYT NePEeXBATUTh ¥ HEU3BECTHBIH
Bupyc (CHTrHaTYpHl KOoTOporo Her B 0ase), OOHapy’KMB ero Mojfo3pu-
TeJbHBIE JeliCTBUA.

I'aBHBIA HEAOCTATOK AHTUBHUPYCOB-MOHHUTOPOB — 3HAYHUTEJIbHOE
zaMeieHNe paboTel cucTeMbl, 0COOEHHO HA MAJIOMOIMHBIX KOMIIBIOTE-
pax. Kpome TOro, MOHMTOpHI (haKTHYECKH BCTPAMBAIOTCA B OIepalu-
OHHYIO CHCTEMY, II03TOMY OIIMOKM pa3pabOTYMKOB aHTUBHPYCA MOTYT
NPUBECTH K IEYaJbHBIM IOCJIEACTBUAM (BIIOTH IO yAAJIeHUs CHCTEM-
HBIX O0mOamorex m BeiBoga OC m3 crposi). BeiBaeT m Tak, 4TO OpH 3a-
NyIeHHOM MOHHTOPe HEKOTODhIe MPOrpaMMbl paboTaioT HenpaBUIbHO
unu Boobme He pabGoraior. Tem He MeHee He DpPeKOMeHAyeTcs
OTKJIIOUATE MOHHTOP, ocobeHHO eciu Bbl paboraere B MHTepHeTEe HIH
nepe”ocuTe (ailyibl ¢ IOMOINBIO (PJISII-AUCKOB.




3awumTa OT BpeAOHOCHbIX NporpamMmm

CoBpeMeHHBIE AHTHBHPYCHL YACTHYHO 3AIMHUINAI0T KOMIBIOTED eIé

H OT:
* ¢pmmmMHEra — BLIMAHMBAHHMA IApOJeil [IJa AOCTyma Ha calThl
HHTepHETA C IOMONIBIO CHENUAJBHO CAEeJaHHBIX Beb-cTpaHWII,
KOTOpEIE BHEIIHE BBIIVIALAT TAK JKe, KaK «o(hunuagbHbIe» CaiiThl;

¢ pexJaMHbIX GAHHEPOB U BCILIHIBAIOIIMX OKOH Ha BeO-CTpaHHIIAX;

¢ cmaMa — pAacCCBLJIKH He)XeJlaTeJIbHbIX pPeKJIaMHBIX cooﬁmenni‘x
o 3JIERTpOHHOﬁ moure.
BoasmmuHCTBO AHTHBHPYCHBIX IporpaMM — YCJIOBHO'GGCIIJIaTHHe

(auru. shareware), mpoOHBIE BepCHHA C OrPAHWYEHHBIM CPOKOM Jei-
CTBHS MOKHO cBoOozHO s3arpysuth ud MHTepHera. HambGonee maBect-
Hbl aHTHBUDYCHl P& AVP (www.kaspersky.ru), - DrWeb (www.
drweb.com), @2 Nod32 (www.eset.com), & McAfee (home.mcafee.
com).

Ha wmBOrmx camrax (www.kaspersky.ru, www.freedrweb.com)
JOCTYIHEI AJIA CKAYMBAaHHUSA Jiedalllie IPOrpaMMBI-CKaHephl, KOTOpPHIe
OecniaTHEI JJIA UCHOJb30BAHUSA HA AOMAIIHMX KOMIbIOTEepax. B orin-
Yyye OT IOJHBIX BEpPCHH B HHUX HET AHTHBHPYyCa-MOHHTOpPa, U 0asbl
CHUTHATYp He OOHOBJIAIOTCH.

CymiecTBYIOT aHTHBHPYCHI, OeCIJIaTHBIE AJIA HCIOJb30BAHHA HAa
JOMAaIIHUX KOMIIBIOTEpax, HallpuMep [ﬂ Microsoft Security Essentials
(www.microsoft.com), e Avast Home (www.avast.com), ﬁ Antivir
Personal (free-av.com), AVG Free (free.grisoft.com). AaTusupyc
@) ClamAV (www.clamav.net) pacnpocTpaHsercs CBOGOZHO C UCXOJ-
HBEIM KOZOM.

Ha caiiTax HEeKOTOPBIX KOMIIAHUNA MOKHO HAWTH OHJAWHOBBIE aH-
TuBupychl (Hanpumep, http://www.kaspersky.ru/virusscanner). Ouu
YCTAaHABIMBAIOT HA KOMIILIOTED CHEIHAJNLHBIA CKAHUDYIOIIUHA MOAYJIb
M IpoBepAIOT (aiiyibl ¥ ONepaTHBHYIO ITaMATh., Kaxk IpaBmiio, oHJIAM-
HOBbIe @HTHUBHUPYCHl MOT'YT O0HApYXHTH BHPYCHI, HO He yAAIAIT HX,
npeaJiaras IpuodpPecTH KOMMEPUYEeCKYI0 BePCHIO.

Bpasamayapsl

Jasa 3amyuThl OTHEeNbHBIX KOMIBIOTEDOB M CeTe OT aTak mH3
HWuTepHeTa (B TOM 4YHCJe M BUPYCHBIX) HCHOJb3YIOTCA OpaHaMAayspsl
(Hem. Brandmauer — cTeHa Me)XAy 3HAHUAMH IJIA 3AlIUTHI OT pac-
nmpocTpaHeHusa oras). UxX Taxkike HA3BLIBAIOT CETEeBBIMM 3KPaHAMHM WJIU
daeiipsonamu (ot auri. firewall — nporuBomo:xapHasa crena). Bpanpa-
Maysphl 3alpellaloT Ilepefady AAaHHBEIX 0 KaHAJIAM CBA3SH, KOTOpbIE
YacTO MCIOJIB3YIOT BUPYCHl M IIPOTPAMMEI JIJI B3JIOMA CeTeil. '




MudopmaumoHHana 6e3onacHOCTL

Ha pucynke 10.1 mokaszsaHa s3amuTa OZHOIO KOMIIBIOTEPA C IIO-
MOIIBI0 OpaHaMayspa, TOYHO TaK JKe B3allUIIalTcs OT YIpo3 us
HWHTepHeTaA JTOKATBHBIE CETH.

Bpasamayap
Puc. 10.1

Bpanamaysp BxoauT B coctaB coBpeMeHHBIX Bepcuit OC Windows,
B Axpo Linux Takke BKJIOYEH BCTpoeHHBIM Opamamaysp Netfilter.
HHorga ycraHaBJIMBAIOT [ONOJHUTE/NIbHbIE OpaHAMayapbl, HAIpHUMep
Agnitum Outpost (www.agnitum.com), @ Kerio Winroute Firewall
(kerio.ru) unu Gecrrarayio nporpammy & Comodo Personal Firewall
(www.personalfirewall.comodo.com). 1

Meps1 6e30nacHOCTH

I'naBHBI Bpeji, KOTOPHIM MOTYyT HAHECTH BPEJOHOCHBLIE IpOrpam-
MBI, — OTO IOTepd AAHHBIX WJM IApoJeil ZocTyna K 3aKpLITON WH-
(dpopmanum.

Yro6bl YMEHBIIUTH BO3MOMKHBIN yIiepb, peKOMeHAyeTCH peryisap-
HO JieJaTh pe3epBHBIe KONWU BaXKHBIX AaHHBIX Ha auckax CD/DVD
Hau QIIsmi-gucKax.

Ecau BBl paGoTaere B CeTH, KeJATEIbHO BKJIIOYATh AHTUBUPYC-MO-
HUTOp M OpaHamaysp. MouuTOp cpasy coofmuT 00 OmacHOCTH, eCJIH
BCTABJIEHHBIH (DJIBII-AUCK COAEPIKUT BUPyc. Bee HOBBIe (haitibl (0cobeH-
HO IpOrpamMMsil) HY?KHO IIPOBEPATH C IIOMOIIbI0 aHTUBUPYCA-CKAHEePa.

He pexoMeHAyeTCA OTKPHIBATH NOA03PUTEIbHBIE COOOIEHUS dJIEK-
TPOHHO# TIOYTHI, OJYUYEHHBIE ¢ HEM3BECTHBIX aJpecoB, ocobeHHO (aii-
JIBI-IPUJIOKEHUs (IIOMHHUTE IIPO METOABI COLIMANBHONM HHIKEHePUH —
3aMHTEPEecOBaTh KePTBY M 3aCTABUTHL 3alyCTHTH mporpammy). Omacao
TaKKe MepexXOAUTh M0 CChLIKAM B TEKCTe IHceM, ¢ 60JIbIIONH BEpPOAT-
HOCTBHIO OHHM Be[yT Ha CaiiThl, 3apakeHHble BUPYCaMH.

Ecoiim KOMOBIOTED 3apakéH, HYMKHO OTKJIOUUTH €ro OT KOMIIBIO-
TepHOMH CeTH U 3alyCTUThL aHTUBUPYC-cKaHep. O4eHb YAaCTO 3TO MO3BO-
NfieT YAAIUTH BHPYC, €CJM ero CUrHarypa ectb B Oase naHHbIX. Ecan
aHTUBUPYC He ObLT YCTAHOBJIEH PaHbIIE, MOYKHO IIONPOOOBATEH YCTAHO-
BUTH €ro HA 3apa’KEHHBI KOMIIBIOTED, HO 3TO He BCerjia MPUBOJUT
K ycrexy (BUpyC MOKeT GJIOKMPOBATh YCTAHOBKY aHTHUBHUDYCA).




3awuTa oT BPEAOHOCHbIX NPOrpamMmm

Eciau anTUBHpYC-CKaHep He OOHADYKHBaeT BUPYC WM He MOKeT
ero yIaJluTh, MOJKHO IOIBLITATHCA (JKeJaTeJbHO C APYroro KOMIbIOTE-
pa) HaiiTu B UHTEepHeTe OecrilaTHYI0 YTHUIUTY JJIdA JIedeHUs ¢ HOBBIMH
6asamu cur"Hatyp. Hanpumep, yrunura Curelt (www.freedrweb.com)
He TpebyeT yCTAHOBKHM M MOKeT OBITH 3amyiieHa c dasm-aucka. Haxe
eciu YIOAJTUTH BUPYC HE yaacTcs, cKopee Bcero, oH Oyxer o0HapysKeH,
U mporpamMma MoKaskeT ero Haspanwe. Crefylomuii mar — HCKATh B
HWHTepHeTE YTHIUTY A yAAJeHUS MMEeHHO 9TOr0 BUpyca (Hampumep,
PAL YTHJIHUT MOYKHO HAWTU HA caiiTe support.kaspersky.ru).

B o0cof0 TAKENBIX ciaydasx IJIA YHUYTOMKEHHUA BHPYCOB NIPHXO-
JUTCA TOJTHOCTBIO (hOPMATHUPOBATH KECTKHUI AMCK KOMIBIOTEpa, IIPU
9TOM BCe JaHHBIE TEPAIOTCH.

Bonpocbl u 3agaHusa

1. Yro Taxkoe anTHBHpyc? Kakue sagauu oH permaer?
2. Yro Takoe cursarypa?
3. IToueMy HY»XHO PeryJapHO 0GHOBIATEL 0a3bl CATHATYP AHTHBHPYCOB?
4, Yem oTIMYaeTCA AaHTUBHPYC-CKAHED OT AHTUBUPYCca-MOHHUTOPA?
5. UTo 3HAUHT «3aluTa 10 TpeGoBaHMUIO» ?
6. Uro Takoe sBpucTHUYecKHil aHanus? B 4ém ero gocToOMHCTBA H HeNO-
cTaTKu?
7. Kakmne pyHrnunu y aatTusupyca-moauropa? Kaxoss! ero Hegocrarku?
8. Yro rakoe pumuar?
9. Yro Takoe cuam?
10. Kakne orpaEM4eHENsA €CTh ¥ HPOGHBIX BEPCHII KOMMEPYECKUX AHTHBHDPYCOB?
11. Yro Takoe OHJIAWHOBHIH aHTUBUDYC?
12. Yo rakoe 6pasamaysp? 3auem oH Hy:KeH?
13. B uém 3axaiouaeTcss OCHOBHOM BpeJ, HAHOCHMEIN Bupycamu? Kaxk MoxHO
VMeHbIIUTH BO3MOYKHEIE TIOTEpH?
14. Kax MOKHO YJIYYIIATE 0E30I4CHOCThL KOMIIbIOTepa npum paboTe B ceTH

HUnrtepuer?

15. Kakue Mephl Ge3omacHOCTH He0oOXOAUMEL IpH paboTe ¢ 2JIeKTPOHHOHN ToY-
TOMK?

16. Kakue geficTBHA MOYKHO IpEeANPHHATH, €CIH KOMIBIOTED 3apaskeH BHDPY-
com?

IIoaroroBsTe coobIIeHHE

a) «BecniaTHOe aHTHBHpPYCHOE porpaMMHOe obecreueHue»
6) «OHnailHOBEIE AHTHBHUPYCHI»
B) «Hacrpoiika Gpasamayapas»
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LLindpoeaHue

OauH U3 MeTOHOB 3alIUTHEl MHMOPMAIMKA OT HEIIPABOMEPHOIO JO-
cTyma — 3TO ITu@poBaHHe, T. €. KOJAUPOBaHKE CIIeIIHaJIbHOr0 BHAA.

LWndppoeaHme — 3710 NpeobpazoBaHme (KOOMPOBAHUE) OTKPLITON
nHpopmauuu B 3alndpoBaHHyo, HEAOCTYNHYIO A8 NMOHUMaHUSA
NOCTOPOHHUMW.

IIIndpoBaHre IpUMEHAETCS B IIEPBYIO OYepe]b AJA Nepefadu Cek-
peTHO# uH(bOpPMaUKM OO He3alIUINEHHBIM KaHasnaMm cBasu. IIudpo-
BATh MOJKHO JII00BIe JaHHEIE — TEKCTHI, PUCYHKH, 3BYK, 6a3bl JaHHBIX
HT. O

YenoBeuecTBO MpUMeHsieT mU@pPOBaHKEe ¢ TONO MOMeHTa, KaK II0-
ABWJIACH CeKpeTHas mHbOpMAIUA, KOTOPYIO HYKHO OBLIO CKDPBITH OT
BparoB. IlepBoe muaBecTHOe Hayke IH(POBAHHOE COOOIIeHHE — eru-
MeTCKH#A TEKCT, B KOTOPOM BMECTO IIPHUHATHIX TOrAa Heporaudos
OBLIM HMCIOJB30BAHBI JPyTrue 3HAKH.

MeTobl mu@PoBaHUA U paciIHu@POBLIBAHUA COOOIeHHA H3ydaeT
HayKa KPHITOJOrHA, UCTOPHA KOTOPOIl HACYMTHIBAET OKOJIO YeThIpex
TeicAY jgeT. OHA COCTOMT W3 JBYX BeTBeil: Kpunrorpaduu U KPUITO-
aHaJIn3a.

Kpuntorpadpua — 370 Hayka o0 cnocobax wudpoBaHusa Hgopmaumm.
KpuntoaHanua — 3710 Hayka 0 MeTofax U crnocobax BCKpbITUS LWUhPOB.

OO0BIYHO IpejoJaraerTcs, 4To caM aJropuTMm mudpoBaHUA HU3Bec-
TeH BCeM, HO HEeHM3BeCcTeH ero KJd, 6e3 KOToporo coobleHHe HEeBO3-
MOXHO pacmudpoBars. B aToM 3akiouaeTcda OTIHYHAEe MIH(PPOBAHHA
OT IPOCTOTO KOAUPOBAHHUA, IPH KOTOPOM [AJIsi BOCCTAHOBJIEHHA CO00-
IeHUA JOCTATOUYHO 3HATH TOJBKO AJTOPUTM KOAMPOBAHHUA.

Kniou — 270 napameTp anroputma wudposanus (wumdpa),
NO3BONSIOLLMIA BbIBpaTh O4HO KOHKpPeTHoe npeobpa3oBaHue 13 BCex
BapUaHTOB, NPEenyCMOTPEHHbIX aNrOPUTMOM. 3HaHWe Klo4a No3BosseT
cB060AHO 3awndpoBbIBaTL U PacluMdpPOBLIBATL COOBLLEHUS.




LWindposanue

Bee mugpsl (cuctemMbl mugpoBaHud) AeJATCA HA ABe I'DYINbl —
CHMMeTPpUYHbIE ¥ HECUMMETPUYHbBIE (C OTKPBHITHIM KJIIOYOM).

CummMerpuuHsii mmudp o3HAYAET, YTO U JJAfA IMU(PPOBAHUS, U IJIA
paciin(poBBIBAaHUA COOOIIEHUI HCIIOJL3YyeTCHA OAMH U TOT Ke KJIIU.
B cucremMax ¢ OTKPBITBIM KJIIOYOM HCHOJIB3YIOTCA ABa KJO4Ya — OT-
KDBITHIIT M 3aKPHITHIl, KOTOPBIE CBA3aHBLI JPYr C APYTOM C IIOMOIINBIO
HEKOTOPBIX MaTeMaThudyecKux saBucuMmocTedl. MHpopManusa mudpyer-
CcA ¢ IMOMOIIBI OTKPHITOIO KJMOYa, KOTOPBIA AOCTYIIEH BCeM jKeJja-
IOIIKUM, & pacuIn(pOBHIBAETCA € MOMOIIBIO 3aKPBITOI0 KJHOYa, U3BECT-
HOT'O TOJBKO IOJYYATEI0 COOBIIeHns.

KpunrocTtoiikocTe wmudpa — 370 yCTOMYMBOCTL WKdpa
K pacwudposke 6e3 3HaHUA Ko4a.

CTolKHUM CUMTAETCH AJIFTOPUTM, KOTOPHBIN JJIA YCIENIHOIO PACKphl-
THA TpedyeT OT HNPOTUBHMKA HEAOCTHKHUMBIX BEIYHMCIMUTENLHEIX pe-
CYPCOB, HEAOCTHIXHUMOro 00b€éMa mepexBauyeHHBIX COOOILIeHHI MK Ta-
KOr0o BpEMEeHH, 4TO IO ero MCTeUeHHH 3allulléHHas uH(popMalus
OyzeT y:ke He aKTyaJbHA.

MMupp Ieszapsi! — oauH M3 caMbIX M3BECTHBIX M CAMBIX JPEBHUX
mudpos. B arom mudpe xkaxxaaa OykBa 3aMeHseTcs Ha Ipyryl, pac-
TOJIOKeHHYI0 B aJi(DaBUTe Ha 3aJlaHHOE YHCJIO MO3HMIUH kB BIpaBO OT
Heé., AndaBUT 3aMbIKaeTcss B KOJBIIO, TAK YTO IOCJEIHHE CHMBOJIbI
sameHsI0TCA Ha nepsble. Ha pucyske 10.2 — npumep mudpa Ilesapa
(co caBurom 3)2.
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Puc. 10.2

1
Hassan B uects puMmckoro mmneparopa I'as ¥Omusa Ilesaps, ucnoiabsoBas-

mero ero ojasa CERDETHOﬁ nepenucKH.
Byzaem cumrars, uTo 6yKBhI «E» 1 «k» cosmagaror.




AHdopmaumoHHaa 0e30NacHOCTL

3uHameHnTasa (pasza «[IPUMNIEJ] YBUIEJ TIOBEIWJI» npu wuc-
noab3oBaHny mudpa Ilesapsa co capurom 3 6yzeT 3aKOAUPOBAHA TAK:

TYJIBIMO IIEJISUO TCAU3JIO

Ecnu mepBasi OykBa andasura mmeer kox 0, Bropas — xoxm 1
H T. ., aATOPUTM IIH(PPOBAHUA MOKET OBITH BEIpaykeH (GopMyJIoi

y=(x+k)modn,

rge X — KOJ MCXOZHOTO CHMBOJIa, B — BeJIUWYHHA CABHUra, Y — KOJA
CHMBOJIA-3aMEHBI, 77 — KOJWYeCTBO CHMMBOJIOB B aixpaBuTe, a 3aluCh
(x + k) mod n obosHauaeT ocTaTOK OT AejeHUA X + k Ha n. Onepanus
B3ATHUA OCTATKA OT JeJIeHMA HeoOxXoguma AJsS TOro, 4Tobbl 3aMKHYTh
andaBUT B KOJbLo. Hanpumep, IpH HMCIOJIB30BAHUMU pycCKoOro ajda-
BuTa (32 GykBBI, Ge3 GykBI «k») mua 6ykesl «H» (xox 31) momyuaem
Kop 3ameHspomero cumeoia (31 + 3) mod 32 = 2, aro 6yxsa «B».
Knouom ana mmudpa lesapa cayxut caBur k, eciy ero sHaTh, TO
coobirenue Jerko pacmmdposars. s aToro ucnoabayercsa opmyia

x=(y—k+n)mod n.

IlIugp Ilesapsa orHOCUTCA K mIM(MpPaAM NPOCTOH IOACTAHOBEM, TaK
KaK KakXIblii CHMBOJI HCXOZHOTO COOOIIeHHA 3aMeHsAeTcdA Ha Jpyroi
CHMBOJI 13 TOro e anbasura. Takue MIU(PHI JEIKO PACKPHIBAIOTCS €
MMOMOIL[bI0 YACTOTHOTO AHAJIW3a, IIOTOMY YTO B KayKJOM A3BIKE YacTo-
ThI BCTPEYaeMOCTH OYKB IIPHUMEPHO IIOCTOAHHBI AJsA JIIO6Oro JoCTaTo4-
HO DOJIBIIOTO TEKCTA.

3HauNUTeNbHO CIOKHee caoMaTh mudp Buskenepal, KoTopsil cTa
ecTecTBeHHBIM paseuTHeMm mudpa Illesapsa. [lna ucnonb3oBaHuA mIAd-
pa BukeHepa Mcronb3yeTcd KJIOYeBOe CJIOBO, KOTOPOe 3aJaeT mepe-
MEHHYIO0 BeJUYMHY caBura. Hampumep, OycTe KJIKOUYEBOe CJIOBO —
«3ABETI». ITo Tabnune (puc. 10.3) onpenesseM KoAbI OYKB.

0/1(2|3/4|5|6|7|8|9
A|/B|B|r | n0|E |3 |\u|ll

Puc. 10.3

Honyuaem: «3» — 7, «A» — 0, «B» — 1, «<E» — 5, «I'» — 3.
DTo 3HAUMT, YTO /IS KOJAMPOBAHUS IEePBOM OYKBEI J1060r0 TeKCTa HC-
[OJB3yeTcsA CABHUT 7, AJfA KoawpoBaHusa BTOpoil — O (CHMBOJ He Me-
HAeTcsa) U T. A. Jusa naTroi GYKBBI UCIONAB3YeTCA CABHT 3, a AJsA IIec-

1
Hassau no umenu Baesza Busxcenepa, mseiimapckoro aumiaomara XVI Beka.




WndposaHue

TO — cHOBa 7 (HAuWHAEM «IIPOXOAWThH» KOZOBOE CJIOBa C HayaJa).
®paza «[ITPUIIEJI YBUAEJ ITOBEJWJI» mpu MCOOJb30BaHUM IIHD-
pa Bumkenepa c kiawouom <«3ABEI'» Oynmer sakoaupoBana B BHIE
«IIPYSUT YTH3MJI PYIMIUP».

IIudp Buxenepa obiagaer 3HAYUTEJILHO Oojiee BBICOKOW KpUII-
TocTONKOCTHIO, yeM mudp Ilesapsa. OTo 3HaYUT, YTO €ro TPyAHee pac-
KpBITH — IOZO0OpaTh HY)KHOE KJI0YeBoe cJ0BO. TeopeTHUeCKH, eC/iu
AJIMHA KJI0Ya paBHA JJIMHE COOBIeHMA M KaKJbld KJIOY MCIOJb3yeT-
cd TOJBKO OAWH pas, mudp Buxenepa obianaer abcoaOTHOM KPHUIITO-
CTOMKOCTBIO — B3JIOMATh €I0 HEBO3MOYKHO.

Bonpocbl u 3apganua @

1. Yem pasiuualoTcd NOHATHA «IH(GpPOBAHUE» M «KOAMpPOBaHUE» ?

2. Yto Takoe KJI04?

3. Kak HaseIBaeTcsa HayKa, H3ydUarolas MeToAbl mudpoBanmns?

4. Yro rakoe cummerpuunbiii mmpp? Kakasa npobiema BO3HHKAeT IpHU UC- 4
TIOJIb30OBAHUH CHMMETPHYHOr0 mudpa, ecjy yYacTHHKM NepenucKH Ha-
XOJOATCA B PA3HBIX cTpaHax?

5. Yro Taxoe HecuMMeTpuuHble mudps? Ha 4ém ocHOBaHA MX HANEKHOCTH?

6. Yro Taxoe kpunrocToiikocTs asropurma? Kakoit anropurm cuuraercs
KPHOTOCTOMKMM?

IToaroToBsTEe COOGIIEHHE é Y

a) «ITonmurpaMmubie IHAQPEI TOJCTAHOBKH »
0) «llIndpoBarue 1 3aKOH»

B) «KpunrocroikocTs mudpos»

r) «HacTOTHBIN aHAIN3»

3apaum )

1. Bamudpyiire ¢ nomomeio mudppa Ilezapa co capurom 6 BRICKa3bIBaHHE
«JIFOOIW OXOTHO BEPSAT TOMY, HEMY HEJIAIOT BEPHUTD».

2. Hanumure nmporpaMMy, KOTOpas BBHINOJHAET ITM(POBAHWE CTPOKH C II0O-
mombio mudgpa esaps.

*3. [onsiTaiiTeck pacmmndposars coobiedaue, 3akogupoanaoe mmudpom Lle-
3apsi ¢ HemaBecTHRIM casurom: «XIIFKHITVT ®KXKOUKT». as storo
MOXKHO HaIKMCATh IPOTPaMMYy.

4. Ucnoneaysa mugp Buxxernepa ¢ xkiaouom «JIEHA», samudpyiite coobiie-
aue « HEJIB3 OBUMKATE 'OCTS ».

*5. UsmenuTe mnporpammy ans mudpoBaHua c¢ nomomso mudpa Ilesaps
Tak, 9TOBBI YUUTHIBATH OYKBY H.

*6. HameHuTe mporpaMmy mis InudpoBaHuA ¢ momou(bio mudpa ILlesapsa
TaK, 4TOOB VYMTHIBATL U GYVKBY K, u mpober.
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XawmvpoBaHue u naponm

B coBpeMeHHBIX MHPOPMAIMOHHBIX CHCTEMAX YACTO MCIOJIb3YeTCH
BXOJ] 0 mapoJio. Ecau npu 3TOM rje-To0 XPaHUTh MapOJH BCeX MOJb-
3oBaTeNeill, CHCTeMa CTAHOBHUTCA OUYeHb HEHaJEXHOM, IIOTOMY YUTO
«yTe4Ka» IapoJiel II03BOJIHMT CPasy HIOJYYHTbL AOCTYI K JaHHBIM.
BMmecTe ¢ TeM KajkeTcd, YTO IMApoJu 00s3aTelbHO I'Jle-TO HYKHO Xpa-
HHUTH, UHA4Ye MOJIb30BATEJIX He CMOIYT BOUTH B cucremy. OgHaKo aro
He coBceM TaK. MOKHO XpaHUTEH He IapoJH, a HeKOTOpbIe YUCa, IOy~
4YeHHBIe B peadyiabraTe obpaborkm maposeit. Ilpocreimuit BapuanT —
CyMMa KOJOB CHMMBOJIOB, BXOAAIUX B napois. Ius mapoas «Al23»
Takasg cyMMa paBHAa

215 = 65 (xox «A») + 49 (xox «1») + 50 (roxm «2») + 51 (Kox «3»).

dakTUUecKu MBI onpeaenunu Gyaxnuio H(M), koropas coobiie-
Hue M n1060il nnuHBI IpeBpalnaeT B KOPoTKHUil Kox m. Taxkyro pyHK-
U0 HaselBaloTcA xam-dyaruuei (or aHri. hash — MemaHWHAa, Kpo-
IIXATH), 4 CAMO MOJYYEHHOE YHCJIO — XIM-KOAOM, XJMUI-CYMMOMH HJIN
IIPOCTO X3MIIeM HMCXOJHOH cTpoKH. BaxHO, 4TO, 3HAA XBII-KOJ, HEBO3-
MOKHO BOCCTAHOBHMTH HCXOIHBINA mapoas! B aTOM cMEBIC/IE X3IIMpOBa-
HHE — 3TO0 HeoOpamumoe mudpoBanue.

HUrak, BmecTo napoasa «Al23» mbl xpanum uucio 215. Korga
[10JIb30BATEIb BBOLUT IIapOJib, Mbl CUHTAeM CYMMY KOJ0B CHMBOJIOB
3TOr0 MapoJii U paspeliaeM BXOJ B CHCTeMYy TOJIBKO TOTZa, KOrja oHa
paBHa 215. U Bor 3meck BOo3HHKaeT npobjemMa: CyIIecTByeT O4YeHb
MHOI'O IlapoJied, AJs KOTOPBLIX HAIma X3uI-QyHKOUA AaéT 3HaUYeHHe
215, manpumep «B023». Takasa curyanus — cOBIaJleHHe XIII-KOJOB
pasiMYHBIX MCXOAHBIX CTPOK — HAas3bIBaeTcs KOJUIM3Mel (aHri.
collision — cronkHoBeHue). Komnusum OyayT Bcerga — BeAb Mbl
«CIKAMaeM» JJUHHYIO HelnodyKy OaiToB Ao uncaa. Kasanock 661, HUYe-
ro XOpOIIero He IOJYYHJIOCH: €CJIH B3JOMIIUK y3HaeT X3MI-KOA, TO,
3HAA aJITOPUTM €ro HOJYYeHHsd, OH CMOKeT JIerKo mozo6paTs napoib ¢
TAKHAM ke X3IIeM U IMOJYYHTh AOCTYH K AaHHbBIM. OZHAKO 9TO NpOM-
30IILJIO IIOTOMY, YTO MBI BEIOpaJIH IJIOXYIO X3II-PYHKIHIO.

MaremaTuku paspaboTaju HAAEKHBIE (HO OYeHb CJIOMKHBIEe) XBII-
dbysarummn, obnagaoniue ocod6bIMHA CBOHCTBAMM:

1) X1I-KOJ OY€Hb CUIBHO MEHSETCHA IIPU MajeillleM U3MEeHEeHHU ucC-

XOOHBIX OAaHHBIX;




XawwupoBauue u naponu LA

2) npu M3BECTHOM X3II-KOJEe /M HEBO3MOXKHO 3a IIpHeMJIeMOe BpeMsd
HaiTH coobitenue M ¢ Takum xou-kogom (H(M)=m);
3) npu ua3BecTHOM coo0meHuu M HEBO3MOXXHO 3a IIpueMJieMoe

BpeMa HalTH coobmeHue M; € TaKMM JKe X3II-KOJAOM
(H(M) = H(M,)).

3aech BbIpaKeHHe <«HEBO3MOXKHO 3a IIpUeMJeMoe BpeMA» (HUaH
«BBIYHMCJIHATEIHHO HEBO3MOJKHO») O3HAYAET, YTO 9Ta 3a/Jada pellaercs
TOJIBKO 1epeGopoM BapHaHTOB (APYIrUX aJrOPMTMOB He CYILECTBYET), a
KOJIM4YEeCTBO BAPHAHTOB HACTOJIBKO BEJIHKO, YTO HA pEIIeHHe MOTYT
VHTH COTHH M ThICAYH JeT. II0aTOMYy Jarke €CJH BI3JIOMINUK ITOJIYYHJI
XBII-KOJ NapoJisd, OH He CMOXKEeT 3a IpHeMJIeMOe BpeMsd HOJYYUTh cam
napoJb (MJIX NapoJib, JAIOIIUH TAKOH Ke X3II-KOK).

Yem AiuHHEe IapoJib, TeM 0OoJiblle KOJHYecTBO BapuaHTOB. Kpo-
Me JAJHUHBI IJIAd HaJEKHOCTH IIapoJid Ba)KeH HCIO0Jb3yeMblii Ha6Gop
cuMBoJIOB. HanpuMep, o4eHb JIerKo MOAGHPAIOTCA IapOJH, COCTOSAIIHE
TOoJIbKO U3 nudp. Ecin ke nmapons cocrour u3 10 cHMBOJIOB U cojep-
SKUT JaTHHCKHe OYKBEI (3aryiaBHBIE M CTPOYHBIE) U nudpsl, mepedop
BapuaHTOB (aHII. brute force — meTon «rpy6oil CHJIBI») CO CKOPOCTHIO
10 muiH mapoJseii B cekyHAy 3aiimer 6osee 2000 ser.

Hané:xHble mapoyin HOJIKHBEI COCTOATEL HEe MeHee 4yeM M3 7-8 cum-
BOJIOB; IIAPOJIM, cocrosammue u3 15 cumBoaIoB u 6oJiee, B3JIOMATH METO-
AoM «Tpy0o¥ CHJIBI» IPDAKTHYECKH HEeBO3MO:KHO. He ucmonbayiiTe ma-
poan tuna «12345», «gwerty», cBO#l [eHb DPOKIEHUSA, HOMED TeJje-
ora. Ilnoxo, ecnum mapoJsb npeacTaBisgerT co00M HM3BECTHOE CJIOBO,
AJA STHX CJydYaeB B3JIOMIIMKK HCHOJB3YIOT MOAGOD MO CJIOBAPIO.
CnoxxHee Bcero mozo0paTs mapoJib, KOTOPBIM IpeACTaBJIseT coBO
cly4daiHbBIM Habop 3arjiaBHBIX W CTPOYHBIX OYKB, Hudp U APYTHUX
sHaxkosl.

CerogHa Iy X3IIUPOBAHUA B OOJBIIMHCTBE CIYYAeB NPUMEHSIOT
anroputmMbl MD5, SHA1 u poccHiCKHII aJrOpUTM, H3JIO0MKEHHBIH B
T'OCT P34.11-94 (oH cumTaeTcad OJHHM H3 CAMbIX HANEXKHBIX).
B xpunrorpadum xsmi-kKoasl yamge Bcero umeroT puuHy 128, 160 u
256 6uros.

XamupoBaHHUE HMCIIOJB3YETCHA TAKIKE JJIA IIPOBEPKU IIPABUJILHOCTH
nepefayu JaHHBIX: PAs3/IMYHbIE KOHTPOJIbHBIE CYMMBLI — 3TO HE UTO
HHOEe, KaK X3II-KOMIbI.

OmHAaKO TaKOH MapoJb CIO0KHO 3aIOMHHUTE.




Bonpocbkl u 3apaHua

1.
2.

Yro Takoe xamuposarne? Xam-QpyErnua? Xam-koa?
Kaxyio xom-GpyHKIHIO BRI NCIONbL3YeTe, KOrjja HauMHaeTe HCKATh CJIOBO
B cjioBape?

. Uro raxkoe rommusuun? ITouemy UxX HOMKHO GBITH KAK MOXXHO MeHbIne?

Kakxue tTpeboBaHMA NPEIBABIAIOTCA K XOII-QYHKIUAM, KOTOPBIE HC-
NOJBL3YIOTCA NPH XPaHEHHUH HapoJiei?

YTo 3HAYHAT «BBEIYMCIHTEIHHO HEBO3MOMKHO» ?

BajoMIDWK y3HAN X3II-KOJA HAPOJA aJMHUHHCTpaTopa cepsBepa. CMoxker
JI¥ OH TOJIVYUTH AOCTYII K CEKPETHBIM JaHHLIM Ha cepBepe?

Kakmue cBoiicTBa mapoJis BJAMAIOT HA €ro HaJEXKHOCTL?

. Kax BHIOpaTh HaméKHBII mapoas?
. Kakue anropuTMel XaIIUPOBAHUSA ceifyac galme BCero MpPUMeHSATCH?

Ilpegnoxure Kaxko-HUOyAbL cBOM wMerTon xsmmpoBaHua. Ilogymaiire,
KaK 4acTO IPH ero UCIOJL30BAHUM MOTYT IPOUCXOAUTE KOJJIN3HHU.

IToaroroBesTe coObIIEeHHE

a) «['ne ncnonbayoT Xamu? »
6) «XsmupoBaHue U Nepenadya AAHHBIX »
B) «XamupoBaHUe C " COJBIO  »

3apaum

1. HanumuTe nporpaMMmy, KOTopasd 3alpallliBaeT AJHHY HapoJis, KOJHYeCT-
BO HMCIIOJIb3YEMBIX CHMBOJIOB M CKOPOCTH Iepebopa (Hampumep, B MHJLIA-
OHAX BApDUAHTOB B CEKYHAY) U HAXOAHUT BpeMs, Heobdxoaumoe ajsA 1noxbdo-
pa mapoJig MeTomoM «TIpyboit cHIIBI».

2. KomnpioTep BuImoJHAET nepeGop co ckopocThio 10 MIH mapoJieil B CeKYH-
ay. C momomibio mporpaMmel (cM. 3ajgavy 1) ompejgenunTe, KaKoBa JOJIKHA
6BITH AAWHA NApPOJIA, 4TOOBI BpeMs ero B3JIOMa COCTABHIO He MeHee 1 me-
cAna, eciu:

a) mapoJib COCTOUT TOJNbKO U3 nudp;
6) mapoJib COCTOUT TOJBKO M3 3alJIaBHBIX JIATHHCKHX OYKB M nudp;
B) MapoJib COCTOUT TOJBKO W3 JIATHHCKHX OYKB (3arJaBHBIX M CTPOYHBIX)

u nudp.

TocymapcTBeHHBIM cTapgaprom urudpoanus B Poccum aABasercs

anropuTtM™, saperucrpupoBanHbiii kax I'OCT 28147-89. O asiasaercsa
6nounbiM mudpom, T. e. mud@pyeT He OTAeJbHbIe CUMBOJELI, a 64-6uT-



CoBpemMeHHble anropuTtmb! WndpoBaHus

Hble OJ0KH. B anropurme npezycMoTpensl 32 HHUKJIa IpeodpasoBaHUsA
JaHHBIX ¢ 256-0MTHBIM KJIIOYOM, 3a CYET ITOTO OH OYeHb HauéxkeH (00-
JajaeT BBICOKOW KPHUITOCTOHKOCTHIO). Ha coBpeMeHHBIX KOMIIbIOTE-
pax packpeiThe aToro mudpa nyrém mnepebopa Kiioueit («MeTomoM
rpy0oii cuabI») 3aMET He MeHee COTeH JIeT, YTO JeJlaeT TAKYIO aTaky
GeccMBICTIEHHOIA.

B CIIA B xauecTBe cTaHgapTa OpuHAT GaouHbit mubpp AES
(anen. Advanced Encryption Standard, mepemoBoii cranmapT mudpo-
BaHHA), BeIOpaHHBIH B 2001 r. mo peayabTaTaM OPOBEAEHHOIO KOH-
kypca. lIIndpp AES ucnoabayercs Takike B 3alUIEHHBIX OeCIIpoBOj-
HBIX cerax (WiFi).

B WuTepHeTE monyiasiper anroputM RSA, HasBaHHBIA TaK IO Ha-
ganabHBIM OykBaMm damuiauii ero apropoB — P. PaiiBecra (R. Rivest),
A. IMamupa (A. Shamir) u JI. Agnemana (L. Adleman). 9to anaro-
PHUTM C OMKPbLMbLM KJAIOYOM, CTOMKOCTE AJITOPHUTMA OCHOBaHA HA TOM,
YTO IePeMHOKHUTHL [IBA OYeHb OOJBINNX NIPOCTHIX YHCIA AOCTATOYHO
IIPOCTO, & BOT Pa3JOXUTh TaKoe IIPOU3BEJeHHe Ha IIPOCTHIE COMHOMKH-
TeJH O4eHBb TPYAHO (3Ty 3ajauy cedluac yMeEIOT pellaTh TOJLKO Iepe-
6opom BapmaHTOB). IIOCKOJBKY KOJUYECTBO BADMAHTOB OI'PDOMHO, IJIA
packpeiTua mudpa TpedbyeTcs MHOTO JIeT paGoThl COBPEMEHHBIX KOM-
IIBIOTEPOB.

Ons npumeneHus anropurma RSA tpebyercsa nochonTb OTKDBI-
TBIH M CeKPEeTHHIN KJIIYHU CHeAVIONMM 06pasoM.

1. BeibpaTe gBa GONBIINX MPOCTHIX YHCHA, P H (.

2. HaiiTu ux npousBefieHHe 1= p-q u 3HadYeHue ¢=(p—1)-(g-1).

3. Beibpare umcio e (1<e< @), KOTOpoe He uUMeeT OOIUX [JesuTe-
e ¢ .

4. Haiitu uncio d, KOTOpoe yAOBJIETBOPSET yCaoBuIo d-e=ko+1 nus
HEKOTOpOTO IeJoro k.

5. ITapa 3naveHuit (e, n) — 3TO OTKPHITHIA Ka104 RSA (ero mMoxxHO
cBoboaHO My6IMKOBaThE), a mapa (d, n) — 3TO CeKPeTHBIH KJI0Y.
ITepenaBaemoe cooflieHWe HYXHO CHa4ajia NPEJCTABUTHL B BHIE

IIocJieA0BaTeJIbHOCTH unces B uHTepBane oT 0 mo n — 1. Iaa mudpo-
BaHUA UCHOIB3YIOT QOPMYTY

y = x¢ mod n,
rge x — HCXOAHOe coobimeHue (4uci0), (€,1) — OTKPBITHIN KJIOY,
Y — 3aKoAUpOBaHHOe coobieHue (4ucio), a 3anuck x¢ mod n obosHa-
qaeT OCTATOK OT JejleHUdA x° Ha n. PacmudpoBka cOOOIIeHHs BHIIOJ-
HAETCA 10 popmyse

x = y? mod n.




UHdopmaumorHas 6e3onacHoCTb

IATO 3HAYMUT, YTO 3AIIMPPOBATHL COOOIIEHHE MOIKET KaKAbli (OT-
KPBITHIHA KJI0Y 00IIen3BecTeH), a MPOYUTATh €ro — TOJBKO TOT, KTO
3HAeT CeKPeTHBIN NoKasaTelb CTeleHH d.

HOnsi aydinero MOHUMAHHUSA MBI HOKa)keM pabory anropurma RSA
Ha mnOpoctoM mnpumepe. Bosemém p=3 u ¢=7, TOrAa HaXOAUM
n=p-q=21 m ¢=(p-1)-(g-1)=12. Bribepem e=5, TOorja pPaBeHCTBO
d-e=ko+1 BoinonHAeTCsA, HanpuMmep, npu d =17 (u k=7). Takum 06-
pasoM, MbI MOJYYHJIHM OTKPBITHIA KJ0Y (5, 21) U CeKpeTHBIH KJIIOU
(17, 21):

Sawwndpyer coobllesKe, COCTORALLEE M3 YWcen 1, 2 1 3, C NOMOLLBID
OTKPEITOro Knwya (5,21). NMonyyaem:

1=1°mod21=1, 2=2mod21=11, 3=8"mod21=12,

T. e. 3amuppoBagHOe coobienue cocrout uad yucena 1, 11 u 12. 3naa
cekpeTHsbI# Koy (17, 21), MokHO ero pacmu@poBaTh:

1=11"mod21=1, 11=11"mod 21 =2, 12=121"mod 21 =3.

MaI DOJYURIA MCXOQHOE COODIeHHe.

KosHeuyHOo, BBl 3aMeTHJIH, YTO IpH IH(MPOBAHUU U pacliudpoBKe
NPUXOAUTCH BBHIYMUCJIATH OCTATOK OT JeJeHHs O4YeHb OOJBIIMX YHCes
(sanpumep, 1217) ma n. OxasniBaercs, camo unciao 1217 B aTom caydae
HaXOAHUThL He HY;KHO. JlocTaTOYHO 3amucaTh B OOBIYHYIO IEJIOUHMCJIeH-
HYIO IePeMeHHYI0, HaIpUMep X, eAUHHUILY, a 1oToM 17 pa3 BHIIOJIHUTH
npeo6pasoBanue x = 12 + x mod 21. Ilocie aToro B nepeMeHHOH X Oy-
ner sHavyenue 1217 mod 21 = 3. ITompob6yiiTe JokasaTh IPaBUIBHOCTH
3TOr0 AJITOPHUTMA.

Yro6sl B3JIOMATHL IIHGP, 3JOYMBIIIEHHUKY HaJO y3HaATh CEKper-
HBIH IOKasaTesJb cTeneHH d. A ans aToro HeoOXoauMO HaHTH 6OJIb-
Iye NpoCThle YHCjia p U ¢, TaKkue 4To n=p-q. Eciu n BeIMKO, 3TO
OYeHb CJIOXKHas 3ajada, eé pemieHue nepebOpoM BapHaHTOB Ha COBpe-
MeHHOM KoMIbloTepe 3aiiMmér coruu jer. B 2009 r. rpynna y4éHBIX U3
pasHBIX CTPaAH B pe3yJbTaTe MHOTOMECAYHBIX DACc4YéTOB Ha COTHAX
KOMIILIOTEPOB cMorJia pacimudpoBaThk coollleHue, 3amu@poBaHHOE
anroputrMoMm RSA ¢ 768-6utHbiM kKiaiodoMm. Iloaromy ceituac Hazgéx-
HBIMHM CUMTAIOTCA Ka4u ¢ aauHoid 1024 Gura m Gonee. Eciu 6yzer
oCTpoeH paboTaouuii KBAHTOBBIA KOMIIBIOTED, B3JIOM aJropuTMa
RSA 6yneT BO3MOsKeH 3a 0O4YeHb HeGoJIbIIIOe BpeMA.

IIpy MCHONB3OBAHMHM CHMMETPHUUHBIX IIMUGPOB BCerja BO3HUKAET
npobieMa: Kak IepeaTh KJIOY, €CJIM KaHaJ CBA3M HeHaIEsKHBINH?
Beab, MOJYUUB KJIOU, NMPOTUBHUK CMOXKeT pacimiudpoBaTh BCe Aajb-
Helimue coobmenus. [as aaxropurmMa RSA sroii npobireMsl HeT, CTO-




CoBpemMeHHbie anropuTMsbil LWIndpoBaHna

poHaM JAOCTATOYHO OOMEHATHCA OTKPBITBIMH KJIOYaMH, KOTODEIE
MOKHO IIOKA3bIBATh BCEM KeJAIOIUM. ‘

¥V anropurma RSA ecTh emié OZHO JOCTOHMHCTBO: €r0 MOYKHO MC-
IOJIL30BATE AJIsA HU(MPOBOH moanucu coobmerui. OHA CIAYKHUT IS JO-
KasaTesJbCTBa aBTOPCTBA JOKYMEHTOB, 3AIlUTHI COOOIIEHHI OT IIOAHe-
KH U YMBINIJIEHHBIX U3MEeHeHHUI.

Uudpoeas nognuck — 3170 HABOpP CUMBONIOB, KOTOPLINA NONy4YeH
B pe3ynbTare WwudpoBaHUs COOBLLLEHNSA C MOMOLLLIO TIMYHOMO
CEeKpEeTHOro Kkoga oTnpaBuTens.

OTrnpaBuTenb MOXKET IepejaTh BMECTe ¢ MCXOAHBIM COOGIIeHHeM
TaKoe e cooblleHue, 3aIIN(PPOBAHHOE C IIOMOIILIO CBOEr0 CEKPeTHOI0
KJIo4a (9T0 ¥ ecTh nudposasa noxgnucs). Ilonyuarens pacmudgpoBLIBa-
eT NU(MPOBYI MOANHCH C IIOMOIILI0 OTKPBITOrO KJaioda. Eciau oHa co-
BIajia ¢ He3alM(@POBAaHHBIM COOOIIEHHEM, MOXKHO OBITH YBEDPEHHBIM,
4TO €ro OTHPAaBHUJ TOT YeJIOBEeK, KOTOPLIM 3HAeT CeKpeTHLIN Koa. Ecau
coobmenue OBLIO M3MEHEHO IPU Ilepejade, OHO He COBHAJAET C pac-
mudpoBasHON nUdpPoBoil moxanuckio. Tak Kaxk cooblmeHHe MOMKeT
ObITH OYEHb AJIWHHBIM, AJA COKpalleHus o0'béMa mepefaBaeMbIX JNaH-
HBIX Yalie Bcero mm@pyeTcsa He BcEé coobIeHHe, a TOJBKO ero Xami-Koj.

Bo MHOTrHX COBpeMEHHBIX IPOrpPaMMaX e€CTh BO3MOYKHOCTHL IIH(pO-
BaTh JlaHHBIE ¢ napojeMm. Hanpumep, obucusie nakersl OpenOffice.org
u Microsoft Office mosBossitor mmudposaTs Bce co3faBaeMble JOKY-
MEeHTBI (JJIA UX NIPOCMOTpa U/UIN U3MEHEHUS HYKHO BBECTH IIApOJb).
Ilpu cospanum apxusa (Hanpumep, B apxuBaropax [z, @RWinRAR,
@. WinZip) Take MOKHO yCTAHOBUTH Napojb, 63 KOTOPOro W3-
BJIeYb (hailJibl HEBO3MOMKHO.

B nmpocrefimux sazagax agsa mudpoBaHusa GailoB MOMKHO HC-
nonb3oBaThk OecrnrarHyio mporpammy  IlIudposanbmur  (Www.
familytree.ru/ru/cipher.htm), Bepcum KoTOpoif cymecTByOT AiIs
Linux u Windows. [IporpaMmer ﬂ TrueCrypt (www.truecrypt.org),
BestCrypt (www.jetico.com) u FreeOTFE (freeotfe.org) cosmaior so-
ruyecKue IUCKH-KOHTeHHepsl, mH(pOpMaLudA HA KOTOPBIX HIHppPyer-
csa. CpobGomHO pacmpocTpaHsiemMass IporpaMmma DiskCryptor
(diskcryptor.net) mosBossier mm@POBATH pa3fesbl KECTKHUX IUCKOB
U gake cospaBaTh mu@ppoBanHbie (uam-gucku u gucku CD/DVD.

IIporpamma *; GnuPG (gnupg.org) Take OTHOCHTCA K CBOGOIHO-
My nporpaMMHOMY ofecneueHuioo. B Hell moafep:KuUBailOTCA CHMMET-
PUYHBIE U HECUMMETPHUYHBIEe IMUMPHI, 4 TAKMKE Da3JINYHbIe AJTOPHT-
MBI 2JIEKTPOHHOU IHU(MPOBOM IOAIIUCH.




Bonpocbl n 3apaHusa

1. Kakoii anroputm mudpoBaHus NpUHAT B PoccuM B KadecTBe rocyaap-
CTBEHHOI'O cTaHgapTa?

2. Yro Taxoe OJOYHBIH ANTOPHUTM IIHMpPoBaHUA?

3. K xakomy tuny orHocurca anroputM RSA? Ha uem ocHOBaHa ero Kpui-
TOCTOMKOCTE?

4. Yro Takoe nudpoBas MOANNCH?

5. Kak Mo:KHO Mcmonb30BaTh ajaroputM RSA ana mudpoBoit moamucu?

IloaroroBesTe coObIIEeHME

a) «CraggapTel M(pPOBAHUA Pa3HBIX CTPaH»

6) «llIndppoBaHue c OTKPBLITHIM KJIIOUYOM: 34 U IPOTHB»
B) « Anroputm dabp-T'amansa»

r) «IIudposasa moanucs B Poccuiickoit Menepanum»

3apaum

*]1, HanummnTe nporpaMmy, KOTOpas CTPOMT OTKPHITHINA M CEKPETHBINA KU
RSA gnsa HeGonbImux MHOKHUTEJNEH p U ¢.

#2, Hanumure mporpaMMmy, KoTopas mudpyeT M pacmu@poBbiBaeT coobie-
HHAA C TOMOINbI0 AJITOPATMA NPH HEOOJBIIHX 3HAYEHHAX OTKPBITOTO M
CeKpPeTHOro KIKuei.

IIpu nepejade cOOOINEHMIA MOXKHO He TOJBKO NPUMEHATH IIUPPO-
BaHHMe, HO M CKpPBIBAThL caM (pakT mepefadu COOOIEHMA.

CreraHorpadms — 370 Hayka O CKpbITOi nepeaa4e nHbopmauum
nyTéM CKpbITUS camoro dakra nepegaqm nipopmaumm.

IpeBHerpeveckuit ucTopuk ['epOAOT ONMCHIBAN, HAIPUMEDP, TAKOH
MeToJ: Ha OpuTyio rojiopy paba 3amHMCBIBATIOCH COOOLIeHMEe, a KOorja
€ro BOJIOCHI OTDPACTANM, OH OTHPABJISJICH K IIOJNYYaTesNio, KOTOPBIA
OpHJ ero roJIOBy ¥ YHUTAaj coobImeHue.

Knaccuueckuii MeTo creraHorpabuu — cumnamuyeckue (HeBu-
IUMBIe) YepHUJA, KOTOPHIE IPOABJIAIOTCA TOJBKO IPH ONpe/eleHHbIX
yclaoBUAX (HArpeB, OCBeIleHMe, XUMHYeCKHil mpossurens). Hampu-
Mep, TeKCT, HAIIMCAHHBIA MOJIOKOM, MOXHO IIPOYUTATE IIPKU Harpese.



CreranHorpadwus

Ceiiuac creraHorpadus 3aHHMAaeTCa CKpblmMuem uHpopmayuu 6
MmeKcmosvLx, zpauueckux, 36YK06bLX U 6udeogailnax ¢ TOMOIILIO
IPOTPaMMHOI0 «BHEJAPEHHUA» B HAX HYKHBIX COODIIeHMIA.

IIpocreiimmue cnoco6 — sameHATs Miaagmue 6GuThl (aiiiga, B KOTO-
poM 3aKoJUpOoBaHO nM3o0pakeHue. IIpHUEM 3TO HY2KHO CJeJjaTh Tak,
4TOOBI PasHHUIA MY HMCXOIAHBIM M IIOJYYEHHBIM PHUCYHKAMH ObLiIa
HeoIyTUMa [JiA 4YejoBexka. Hampumep, B uépHO-GeIOM pPHCYHKe
(256 oTTEeHKOB CepoOro) SIPKOCTH KasKAOro NMUKceJs Koaupyercda 8 Gu-
Tamu. Ecim momenars 1-2 muagmmux O6UTa 3TOr0 KOA4, «BCTPOMB»
TyAa TeKcToBoe coobmieHue, gororpadusa, B KOTOPOH HeT YETKUX rpa-
HHI[, IOYTH He m3MeHHUTcHA. IIpm sameHe ogHOro 6mra Kayablil OaiiT
MCXOJHOTO TEKCTOBOI'O COODIIeHUA XPAHUTCHA B MJIAJIINX OMTax KOZOB
8 nuxceneit. Hanpumep, nycTs nepsble 8 mukceseil pUCYHKa HMEIOT
TaKue KOJBI:

10101101[10010100/00101010/01010010[10101010[10101010[10101011]10101111

Yrobbl 3aKOAUPOBATH B HUX KOJA OYKBeI «H» (1 1001000,), ByxHO
M3MEHUTH MJajginue OUTLI KOMLOB:

10101104[1001010%/00101010/01010018/10101011[10101016/10101010/10101110)
1 1 0 0 1 0 0 0

IlonyuaTenio HyKHO B3ATH TH MJaJIMIMe GUTHI M «COGPATb» HX
BMeCTe B OJJMH OaiT.

HJ15s1 3BYKOB HCIIONIB3YIOTCA APYTHe METOABI CTeraHorpaduu, OCHO-
BaHHbIE Ha 00aBJeHMU B 3alMCh KOPOTKHUX YCJIOBHBIX CHTIHAJIOB, KO-
Topkle 0603Ha4aoT 1 u 0 ¥ He BOCIPHHUMAIOTCA YEJOBEKOM HA CJIYX.
BoamoxxHa TakKe 3aMeHa OZHOro (pparMeHTa 3ByKa Ha APYTOM.

[ mOATBep:KAeHUA aBTOPCTBA M OXPaHBI aBTOPCKUX IIPAB Ha
n300pasKeHnsi, BULEO U 3BYKOBBIE (Daiiyibl IPUMEHSAIOT YuUppPOSbie 80-
OAHble 3HAKU — BHEAPEHHYIO B daitn urdpopmanuo o6 asrope. O
IOJIYYUJIA CBOE Ha3BaHWE OT CTAPBLIX BOJAAHLIX 3HAKOB HA NEHLrax u
AoxymeHTax. [isa Toro 4robbl yCTAHOBHTHL ABTODPCTBO (hoTorpadum,
AOCTATOYHO pacmu@poBaTh CKPHITYI HHDOPMAULMIO, 3alIMCAHHYIO C
IOMOIIBIO BOAAHOIO 3HAKA.

Hnorpa nudposbie BoAsAHbIE 3HAKH AENAIOT BUAUMBIMHE (TEKCT
MM JIOTOTHMI KOMIAHMM Ha (oTorpadum mam Ha KamKIOM Kajpe
Bueopunema). Ha MHOruX caliTax, 3aHMMAaOIUXCHA IpoAakei mud-
POBBEIX (poTorpadmii, BUANMBIE BOAAHLIE 3HAKU DasMelleHBl Ha (HOTo-
rpa@uax, OpefHASHAYEHHBIX [AJId IPEABAPUTEIHLHOTO IIPOCMOTPA.
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Bonpocbl u 3apnaHua

1. Yo Takoe creranorpapua?

2. Kakmie MeTOAbl cTeraHorpagmy CyIIECTBOBAJIU J0 M300peTeHHA KOMIBIO-
TepoB?

3. Kak Mo:xHO A00aBUTh TEKCT B 3aKOAMPOBaHHOe m3obparkenne?

4. Ha yeM OCHOBAHEI MeTOAEI cTeraHorpaduu IJs 3BYKOBBIX JaHHBIX W BH-
HeofaHHBIX?

5. Uro Takoe nudpoBsle BoAAHbIe 3HaKU? 3aueM OHHM HCIOIL3YIOTCA?

IMoaroroBeTe cooOIIEeHHE

«Bogsinple 3HAKH B IH(POBYIO 3IOXY »

§ 82
BesonacHocTb B MHTEepHeTe

¥rpo3sl 6e30NaCHOCTH

Eciu xoMnbioTep moakiaouéH K WHTepHeTY, NMOABJIAIOTCA HOMOJ-
HUTeJbHBIe YIrpo3sl 0e3omacHocTH. ATaKy depe3 ceTh MOI'YT IIPOBO-
IHUTH 3JIOYMBIIIIJIEHHUKH U 60THI (IIpOrpaMMEI-po6OTHI), HaXOAAIIHeCs
B IPYIUX ropojax u crpaHax. MOKHO BBIJIETUTH TPU OCHOBHEIE IIeJIH
3JIOYMBILNLIEHHUKOB:

* HCMOJB30BaHHE BAIIEro KOMIBIOTepa IJIA B3JIOMa APYrHX KOM-

OBIOTEPOB, aTAK Ha CalThl, PACCHUIKH cliama, moabopa maposei
U T. IL;

* kpaska cekpeTrHou umHpoOpMAIMH — NaHHBIX 0 OAHKOBCKHX Kap-
Tax, AMEH M IapoJieil AJid BXoJa Ha IIOYTOBbIe CePBEPHI, B COIU-
aJIbHBIE CETH, IJIATEXKHBIE CUCTEMBI;

* MOUIEHHMYECTBO — XHUIIeHHe UysKOr'o UMYIecTBa IIyTéM obmana.

IlepBBie ABe Yyrpossl CBA3aHBI, TIaBHBIM 00pasoM, ¢ BPeLOHOCHBI-
MM IPOTPaMMAaMM: BUPDYCAMHU, YePBAMHU U «TPOSHIAMH», KOTOPBIE IO~
BBOJIAIOT 3JIOYMBIIJIEHHUKY YIPaBJIATE KOMIBIOTEDOM Yepe3 CeTbh U
IIOJIy4aTh C HEero AaHHBIE.

MomeHHUYeCTBO NPOIBETAET IOTOMY, YTO MHOTIHE II0Jb30BaTeJH
VHTepHeTa OYeHbL [OBEPUYMBBEI M HEOCTOPOXKHBI. KiaccmuyecKuii mpu-
Mep MOIIIeHHMYEeCTBa — TAK HasblBaeMble HUIePHHCKHEe NMChMa, IIPU-
XOAAINE 0 3JIeKTPOHHON mouTte. Ilosb30oBaTesiss OT UMEHH KaKOr'o-TO
GBIBIIEr0 BBICOKOIIOCTABJIEHHOI'O JHIIA IPOCAT IIPUHATE ydacTHe B IIe-
peBojie KPYIHBIX JeHEXHBIX CYMM 3a IpaHHMIy, obellas BBIIIAYHBATH
fosplMe MPOLIeHThl. Eciu mosydaTesab COrJialiaeTcs, MOIIEHHUKH I10-
CTEeIIeHHO BEIMAHUBAIOT Y HEro JeHbI'W.




Be3onacHocTe B UHTEepHeTEe

@®ummmar (anrn. phishing, uckakenwe ciosa fishing — pwiOHAas
JIOBJIA) — 9TO BBIMaHWUBaHMe naposeit. A sTOro yaime BCEro HMCIOJb-
BYIOTCA COOOIEHUA DIEKTPOHHOM II0YThI, PacChllaeMble SKOOLI OT MMe-
HU aJMUHHUCTPATOPOB GAHKOB, ILUIATEKHBIX CHCTEM, IOYTOBBIX CIIYKO,
COLIHMAJILHEIX ceTell. B cooblennn ropopuTcsa, 4TO Ball CUET (MIH yUET-
Has 3anuck) 3a0/I0KMPOBaH, W JAETCA CChLIKA HA CAWT, KOTOPHLIHA BHEII-
He BBINVIAAUT KaK HACTOAIIUN, HO PACIOJIOMKEH IO APyromMy aapecy (aTo
MOJKHO NPOBEPHUTHL B aJpecHOi cTpoke Opaysepa). HeoCTOPOKHBIN MOJIbL-
30BaTeJIb BBOJAHUT CBOE KOJOBOE MMSA H IIAPOJb, C IHOMOINbI0 KOTOPBLIX
MOIIIEHHHUK MOoJIydaeT AOCTYII K JaHHBIM HUJIH DAHKOBCKOMY CUETY.

AHTHUBHUDYCHI U IOCJEeIHUE BepcHU Opay3epoB COJepIKaT CHeru-
aJbHBIEe MOAYJIU Vi O00HAPYKEeHUA IIOJ03PHUTENbHBIX CAUTOB («anmu-
Quuwiunez») A MPeAYNPEKTAIOT O 3aXoje Ha Taxoii caiir. Kpome Toro,
HYXHO ITIOMHHUTbH, YTO aJMHHHUCTPATOPH! CEPBHUCOB HUKOIAA HE HPOCHAT
IIONb30BaTeN A COOOINUTE CBOM MapoJhb IO 3JIeKTPOHHOM IouTe.

MomenHanYeCTBO MOXKET OBITH CBA3aHO U C BPENOHOCHBIMHU IIPO-
rpamMamu. B 2010 r. HECKOIBKO MUJIJIMOHOB KOMIILIOTepOoB B Poccun
OBIJIO 3apakeHO TpPosgHCKOM mporpammoit Winlock, koropasa 6a0xupo-
BaJla KOMINbIOTep M TpeboBana OoTHpaBuThk mjaaTtHoe SMS-coobmieHue
JJIs CHATHUA OJIOKUPOBKH.

IIpaBuia au9HOH! Ge30MaCHOCTH

BpenonocHble mporpamMmbl, pacrpocTpaHsiomuecs uepes HHTep-
HET, NPeJICTaBJIAIT CePhE3HYI0 yrpo3y OeszonacHocTH gaHHBIX. Hy»xHO
INOMHHTBH, YTO MHOIMX npobiieM MOXHO usbesxkars, ecau paborars B
WnarTepHere TOJBKO M3-TOJ OrpaHWYEHHON y4éTHOU sanucu (6e3 mpas
agMuHHCcTpaTopa). Kpome Toro, ’kenareibHO CBOEBPEeMEHHO OOHOB-
JATH TporpamMMHoe obecrnedeHue; OCODEHHO BaXXHO YCTAHABJIHMBATH
«3aIlJIaATKU», CBA3aHHBIE ¢ 6E30IIaCHOCTHIO.

Hr0o6s! BamM MapoJin He YKpaJu, Jydlle He 3allOMUHATh UX B Opa-
y3epe (MHOT/la OHM XPaHATCA B OTKPBITOM BHJIe U MOTYT OBITh YKpaje-
HBbI TPOAHCKOM Iporpammoii). 3axojd Mo CBOMM MMEHEeM B 3aKPBITYIO
30HY caiiTa C APYyroro KOMIbIOTepa, HY’KHO oTMedaTh duaoxk Uymon
KOMNBIOTEP, MHAYE TOT, KTO IIOCJIe BAC OTKPOET 3TY CTPAHHUILY Ha Ba-
IIeM KOMIbIOTepe, CMOJKET MOJIYUYUTh AOCTYI K BallMM JaHHBIM.

Ha mHOTHX caiTax npeaycMoTpeHa BO3MOXKHOCTH BOCCTAHOBICHUSA
napoJid IO CeKPeTHOMY BOIpPOCY. DTOT BOIPOC HY}KHO BBIOMpPATh TaK,
4T0OBI HHUKTO APYroil He 3HAJ OTBETA HA HEro H, caMoe Ba)XHoe, He
Mor ero BbiBenaTh. Hanmpumep, oTBeThl Ha Bompockl «Kak 3Banu Bamry
nepByio cobary?», «Kakoe Bamre mobumoe 6arogo?» ¥ T. M. 9acTo
MOXHO HAWTH HA NEPCOHAJBHBLIX CTPAHMYKAX ABTOPOB B COIMAIBLHBIX
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UudopmaumoHHaa 6e30nacHOCTb

cerax (B 3aMeTKax, moamucax K (Qororpadpusam u 7. 1.). Ecaium mama
aBTOpPa MMeeT CBOI CTPAHWYKY, HA HeH, CKOpee BCero, MOKHO HAWTH
eé meBHUYBI0 (haMuINi0, MOaTOMY Bompoc «KakoBa aeBuubsa damuiaus
BaIeil MaTepru?» TOXKe JIy4Ille He KCIOJb30BaTh.

Hy»xHO DOHHMMAaTh, 4YTO, pasMemas KaKyo-TO HWH(MOPMamUo
B MHTepHeTe, BBl jeslaeTe €€ JOCTYNHOM IJIA IIMPOKOIO Kpyra JIKII,
BKJIOUaA paboromareseil, MUIWIUIO, OpUIHaTbHBIE OPraHbl U Jajke
IpeCcTYIHUKOB. BOBMOKHBI CHTyaluy, Korja ara uHbopmanus (Jud-
HBIe JaHHBIE, (hoTorpadmum, BeICKasblBaHUA Ha (Gopymax u B Oisorax)
MOKeT OBITh MCIIOJb30BaHA IIPOTHB Bac, Aake eCJIHM OHA HaXOJUTCHA
B 3aKpPBITOM pasiese caiTa.

Ins nmepemaum wHGOpPMAIMH, KOTOPYH HEOOXOAMMO COXPaHUThH
B TalHe, Jy4llle IPUMEHATH IudpoBanue (HaupuMep, yIakoBaTh AaH-
HbI€ B ADXUB C [IapOJeM).

Haubosnbmnii ypoBeHb OesonacHocTu obecriedyuBaeTcs IPH JeHeK-
HBIX pacuérax uepes HMurepner: Bmecto nporokona HTTP ucnonwsy-
jor samumesHslii nporokon HTTPS (amra. Hypertext Transfer
Protocol Secure — 6esonacusiit HTTP), korophlit mpegycMaTpuBaeT
mudpoBaHre AaHHBIX (Hampumep, ¢ moMouibsio aarropurma RSA). Ilo-
9TOMY HY’KHO IIPOBEpPATH, 4TOOBI agpec HA CTPAHUIE BBOJA IIAPOJSA
B TAKHMX cHCTeMaxX HauyuHAajcsa ¢ https://, a e ¢ http://.

CoBpeMeHHBIE MOJIOJALIE JIOAHM YacTo o0IIaloTcA B Yarax, (opymax
U T. I., B TOM 4HCJIe ¢ TeMH, KOr0O OHH He 3Ha1oT JuuHo. ITpomomixe-
HHUE TAKOr0 8UPMYanbHozo (KOMIBIOTEPHOIO, 3JIEKTPOHHOI'0) 3HAKOM-
CTBa B peaJIbHOM JXKM3HM BechMa OIIACHO, IOTOMY YTO HEPEAKO y4dacT-
HUKH 4aToB U GOPYMOB IPEACTABIAIOTCA He TEMH, KeM OHH ABJIAIOTCH
Ha caMoOM JeJe.

Bonpocbl U 3agaHua

1. Kakue yrpossl 6e30m0aCHOCTH CYIIECTBYIOT IPH HoAkJOYeHHH K HMHTEp-
HeTYy?

2. Kaxue cxeMbl HHTEDHET-MOIIIEHHUYECTBA BaM H3BECTHBI?

3. Kakue w™Mepsl O0esonmacHOCTH HYyXHO cobGmiozate mnpu pabore B
Hureprere?

4. Kaxk obecrneunBaerca GesomacHoCTh oOMeHa MaHHBIMH NPH JAeHEXKHBIX
pacuérax B UaTepHETE?

IloaroroBbTe coobOLIeHHE

a) «Hurepuiickue nmucemar
0) «PHIIHUHET»
B) «BesonacHocTh uHAHCOBBIX pac4éToB B MHTEpHETE»
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«Mcnosp3oBaHMe aHTUBUPYCHBIX IIPOIDAMM »
«IIpocTteie anropuTMsl IIUGPOBAHUA AAHHBIX »
«CoBpeMeHHBIE aJITOPUTMbI NG POBAHUA

M XBIIMPOBAHUS»

«HMcmonb3oBarue creranorpadun»

JO0P k rnase 10 Ha caite PLIUOP (http//fcior.edu.ru)

Oprasusanusda 3amuTel Ipu pabore B ceTH
KomneroTepHBIe BUDPYChl  AHTHBUPYCHBIE IPOrPaAMMBI
* MeToabl ¥ CpeACTBA 3alIUTHl IPOTPAMMHBIX IIPOAYKTOB

CeTeBrle U HHTepHeT-TexXHOJOrMM. Kommbiorepuas 6esomac-
HOCTB

» MudopmanuonHas 6e30IacHOCTD

Camoe BaxHoe B rnase 10

¢ UndopmanuosHaa 6e300aCHOCTh — 3TO BAIMUINEHHOCTH WHGDOD-
ManuM OT JI0OBIX JeHCTBHH, B pPe3yJbTATe KOTOPBIX MOXKET
OBITE HCKa)KeHa WK yTepaHa uHGOpMANMa JHOO HapylleHa eé
KOH(MUIEHIINAJIBHOCTb, & BJIAAEJbIAM HJIM IOJIb30BATEJAM HH-
dopmManuy HaHEeCEH HeZONYCTHMEBIH yiieps.

* OcHOBHBIE yrpo3bl MH(POPMAIMOHHOM 0E€30MacCHOCTH — BBIXOJ
000pYyZIOBAHUA M3 CTPOS, HEIIPABOMEPHBIA AOCTYN K uHGOpMa-
IIMH, BPEeLOHOCHEIE IIPOrPaMMBEI.

Cnaboe 3BeHo m1060if cucTeMbl HH(POPMAIMOHHON 3aIATHI —
9TO YEJIOBEK.

MTudposarue — 3710 mpeobpasoBaHue OTKPBLITONH HMH(BOpPMAIHHU
B 3amu(pOBaHHYIO, HEZOCTYIHYIO IJIA IOHUMAHUA ITOCTOPOH-
HHX.

¢ CymecTByIOT cHCTeMBbI IIM(MPOBAHUS C OTKDPLITHIM KJIOYOM, IIPH
HCIIOJIb30BAHUM KOTOPBIX BCe JaHHBLIE MOI'YT IepelaBaThbCH II0
He3alUINEHHOMY KaHaJIy CBA3H.

* Ilupposaa moanmuchk — 3T0 HAGOP CHMBOJIOB, KOTODPBI ITOJyYeH
B pe3yJbTaTe IMHU(pPOBAHMUA COOOMIEHHMSA C IIOMOINBIO JIMYHOIO
CEeKPEeTHOI'0 KoJa OTIIPABUTEJISA.



HaBuranuoHHBIE 3HAYKH

Yeancaemvie yuenuru! B pabore ¢ KHMUTOH BaM NOMOTYT HaBHUTIa-
IAOHHBIE 3HAYKH:

— BayXHOe YTBepHAeHue UJIH OoIpelesieHHe.

— BOIIPOCHI M 3aJlaHUA K maparpady.

JAOIMOJITHUTEJIbHOEe pa3biACHEeHHE.

— 3aJlaHuA OJidA IIOATOTOBKH K WTOrOBOM ATTECTAIlWH.

HOOO®
|

— K KayXJo# riase yueOHUKA PEKOMEHAYIOTCH:

1) anexTpoHHBIe OOpasoBarenbHble pecypcbl (SOP) c caiira
®desepasbHOr0  TEeHTpa  oOpasoBaTelbHBIX  PECypCcOB
(®LIHOP):
http://fcior.edu.ru
Hoctyn k 90P u3 karamora @IITUOP:
http://fecior.edu.ru/catalog/meta/4/mec/discipline%
2000/mi/4.06/p/page.html,

Pecypcsl pasmenieHbl B aJd(paBUTHOM MNOpPAJKE, COIVIACHO
Ha3BaHUAM y4eOHBIX TeM;

2) mpakTuuecKkue paboThl HA METOJMYECKOM CcaiTe H3AaTesb-
crBa lbz.metodist.ru B aBropckoit macrepckoit K. 0. Ilo-
ansxosa u E. A. Epemuna.

A — ITpoeKTHOe UM HCCJIeJOBATEILCKOE 3aJaHue.

B Xo/le BBINOJIHEHUs POEKTa (MCCIel0BaHNs) BBl MOXKeTe:

s TOArOTOBUTH HAGOD IOJIE3HBIX CCHIJIOK C MCIIOJIb30BAHM-
eM BeO-pecypcoB;

s TOATOTOBUTH HeBOJbIIOE BHEICTYILIEHUE C MCIOJb30BaAHHU-
eM npesedranuu (5—7 MuH.);

+ OGODPMHUTH AOKJAA ¥ MOMECTHTH €ro Ha CallT IKOJbHOU
KOoH(pepeHIIUH;

¢ TOATBEPAUTHL IIOJYYEHHBIE pPe3yJbTAaThl pacyéTaMu ¥u
rpadukaMu (AuarpaMmMaMu);

s IOATOTOBHUTEH BUAEOPOJIUK;
pasMecTHTh MaTepHasbl IPOeKTa (MCcIej0BaHUsA) B KOJI-
JeKIMH 00ydalonux MOAyJeid o IpeJMeTy Ha caiire
IIKOJIEL.
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