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CucTeMHoe 1 NpYKIaaHoe NporpaMmmHoe obecnedyeHme

INPEJINCIIOBUE

VuebHoe ITocodme COCTABIEHO B COOTBETCTBUH C TPEOOBAHUAMU
DenepaIbHOTO TOCYIaPCTBEHHOT0 00pa3oBaTeJILHOTO CTAHIAp-
Ta BBICIIEro mpodeccronasbHoro obopasosauus (OGI'OC BIIO) u
IpeJHa3HAYeHO JJIs MOJATOTOBKM 0aKAaJaBPOB II0 HAIIPABJIEHUIO
050100 «Ilemarormueckoe obpaszoBanme» mo mpoduiisim «Mudop-
maruka», «MHbopMaTHKA ¥ MaTEeMATHUKa», TAK/KE MOYKET OBITh
KCIIOIb30BAHO U JJIS CTYIEHTOB, 00YYAKIIUXCSA IO APYTUM IIPO-
bmiisim memaroruyeckoro o0pa3oBaHMA.

Jlanmoe ydeOHOe mocoOMe CHCTEMATHU3WPyeT 3HAHUSA O IIPO-
rpaMMHOM 0GEeCITeUeHNH Ha OCHOBE COBPEMEHHBIX ITPUHITUTIOB €T0
TIOCTPOEHUS U WCIOJIb30BAHUS.

B rinase «Amnmaparsoe u mporpaMmuoe o0ecIieueHne KOMIIbIoTe-
Pa» OCBEILIAITCA BOIIPOCHI, CBSI3AHHBIE C YCTPOMCTBOM KOMITBIOTEPA,
JIaeTcs KIIACCU(PUKAITIA COBPEMEHHOTO ITPOrPAMMHOI0 00ECIIeUeH N,

Bropas riraBa «CucreMmHoe miporpaMMEOe o0ecIiedeHne» comep-
SKUT TEOPETUYECKUM M MPAKTUYECKUN MaTePHAaJ II0 CHUCTEMHOMY
IporpaMMHOMY obeclieueHno0. PackphIiBaeTcss 3HAUEHME omepa-
muonHo cucreMbl (OC) Kak cpeficTBa pacIipeie/IeHusT U yIIpaB-
JICHHSI pecypcaMu KOMIIbloTepa, ee ocHOBHbIe qyHKImu. Jlaercsa
kinaccupuramusa OC. ITogpodHo paccmarpmBaercs orepariroH-
Has cucreMa Linux, OCHOBHBIE XapaKTEPUCTUKH, apXUTEKTypa,
M0JIB30BATEJIbCKUN MHTepdeiic, daiosas cucrema. IIpakTurym
OPHMEHTHPOBAH Ha paboTy ¢ KOMAHIHEIM HHTEPIIPETATOPOM CHCTe-
MBI 1 CO3JaHne KOMaHIHbIX (haiiiaoB B obosouke shell. B aToit sxe
rJjIaBe PacCKa3bIBAETCA O BCIIOMOTaTEJIbHBIX CUCTEMHBIX IIPOrPaM-
Max, MPOU3BOIAINUX IHUATHOCTUKY, TECTUPOBAHUE U O0OCIIYKIBA-
HUe KOMITbIOTepa. PaccMaTpuBaioTCss BOIIPOCH! 0E30IMACHOCTU MU
3alIATHI OT BUPYCOB, a TAK/KE CPEJCTBA M METOMbI 3alllUTHI WH-
(hopmarum 0T HeCAHKITMOHUPOBAHHOTO JTOCTYIIA.

Tperbsa rimasa «IIpuriragHoe mporpaMMHOe 00eCIIeueHre» Co-
IEePKUT KAK TeOPeTUYECKUe, TAK U IIPAKTUYIECKHE ACIEKTHI, CB-
3aHHbBIE ¢ pabOoTOi IT0JIE30BATEIIS C PASJIUNYHBIMHU IIPUJIOKEHUAMU,
pelIaIIuMy Te WM WHBIe MMPUKJIATHBIE 3aJadd. JTO, IMpeske
BCEro, TEKCTOBBIM IIPOIIECCOP, dJIEKTPOHHBIE TAOJIMIIEI, CHCTEMBI
yIIpaBJIeHUs 6a3aMu JaHHBIX (Ha IIpUMepe MPOrpaMM, BXOSIIIIAX
B maket Open Office). C HEOOX0MMOCTBIO TTPOBEIEHUS CIIOMKHBIX
MAaTEMATUYECKUX PACUETOB CTAJIKUBAIOTCSA CTYIEHTBI T€X CIIeIIH-
aJbHOCTEHN W HAIPABJIEHUH, JJIs KOTOPHIX CO3JIAH 9TOT YYEOHUK.
[TosTomy GosbIlIOE BHUMAaHUE yOeIsdeTcs CHCTeMaM KOMIIbIOTep-
HOM MaTeMaTUKH, paccmarpuBaercs maketr Maxima. Taxk ke ocse-
II[aeTcst BOIIPOC CO3TAHUS HAYUHBIX TEKCTOB C MATEMATUYECKUMU
dbopmysamu B popmare TeX ¢ mcmob3oBaumem pegaxropa LyX.
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H. 0. UBaHoBa, B. I. MaHsxuHa

He 3a6brra 1 kommibIoTepHast rpacduka. [lokasaubr o0CHOBHEIE TTPH-
eMBI paboTel B pacTpoBoM pegaxtope GIMP.

VuebHoe 1mocobre OpHEHTHPOBAHO, I'NIABHBIM 00pa3oM, Ha
uaydeHue cBobogHoro mporpammuoro odecredenus (I10), rax
KaK B IIOCJIeHee BpeMs YBeJIUNUNBAETCS KOJIMYEeCTBO BY30B, IIe-
pelenImnx Ha ero ucrojgb3oBanue. IlpemioskeHHoe 1i1s1 nayde-
Husa npuraagaoe 110 sBasercsa 6osbIledl 4acThi0 KPOCCILIIAT-
bopMeHHEBIM, TO €CTh €ro yCTaHOBKA BO3MOMHA Kak 1o Linux,
rak u moxg Windows. Mcriosrb3oBanme aTUX IMIPUIIOMKEHUN IT03BO-
JIUT CTYIeHTaM He 3aBUCEeTh OT YCTAHOBJIEHHON HA KOMITbIOTEpE
OIIepaItMOHHON CUCTEMHI.

Bompocsr mis camornposepku, 00/IbIIOE KOJIHYECTBO IIPHUME-
POB ¥ YIIPAKHEHWH MO3BOJIUT OBJIAJIETh KOMITETEHITUSIMH B 00-
JIACTH IIPOrPAMMHOr0 00eCIeUeHNs U KOMIIBIOTEPHOI 00padoT-
Ku mHQOPMAIIHAH.



CucTeMHoe 1 NpYKIaaHoe NporpaMmmHoe obecnedyeHme

TJIABA 1.
AIIITAPATHOE U ITPOI'PAMMHOE
OBECIIEYEHUE KOMIIBIOTEPA

1.1. OcHoBsl apxutekTypsl 9BM

Apxumexmypa OBM — sTo HauboJsiee 00IIMe IPUHIIAIIEL II0-
crpoenuss OBM, peasusyrolire mmporpaMMHOe yIpaBjeHne pabdo-
TOM W B3AUMOJI€CTBHE OCHOBHBIX €€ (DYHKIIMOHAJIBLHEIX Y3JI0B.

1.1.1. IIpunuunwv Jorcona ¢ghon Hetimarna

B 1946 r. yuemsre m3 CHIA M. Heiimam, I'. Tosmeraiin um
A. BepHnc chopmymmpoBas i OCHOBHBIE MPUHIIHIIEI ITOCTPOECHUS
yauBepcasibHbIx OBM. IlpumHIMnuaabHOe oOIIHCAHHE YCTPOM-
cTtBa W PabOTHl KOMITbIOTEpA TPUHSATO HA3BIBATH APXUTEKTYPOM
OBM. Oty OpUHIUNG TTOJYYUIN Ha3BAHUE «NPUHUUnos Jlico-
Ha or Hetimarna» nnm «apxumerxmypwvt gpor Hetimara».

B ocHoBe apxXuTEeKTypBl MHOTHMX COBPEMEHHBIX KOMIIBIOTEPOB
JIesKaT UMEHHO 9TH TPUHITHITHL.

Corstacuo cor Hetimany, 9BM mosskHa COCTOATH M3 CJIEIYIO-
IIUX OCHOBHBIX 0J10KOB (pmc. 1.1): yerpoiictBa yupasienus (YY)
u apudmMeTuro-jsorudeckoro ycrpoiicrsa (AJIY) (B coBpeMeHHBIX
KOMITBIOTEPAX JTH YCTPOMCTBA O0BEIMHEHHI B OAWH OJIOK — IIPO-
1eCCOp), 3aIIOMUHAIIINX YCTPOUCTB (BHYTPEHHE! U BHEITHEH 11a-
MSITH), VCTPOHMCTE BBOJA ¥ BBIBOJIA.

MNamatb
(onepatusHag)

[ i |

ApucpmeTUKo- YeTpolicTBO

Beopn noruveckoe ynpaeneHus BoiBog
ycTpolicTEO

i

Mamate
(BHELWHARA)

Puc. 1.1. Apxurexrypa OBM mo Heiimamny.
CIUIONIHBIMY JIMHUSAMY TIOKA3aHBI TOTOKU UH(POPMATIVH,
IIYHKTUPHBIMY — YIIPABJIAIONIAE CATHAJIBL (KOMAH/IBI)
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ITpunnmmner  moctpoennsi  yHuBepcasbHbix OBM  (Jlsxona
dou Heitmana):
® IPUHITHAII JBOMYHOTO KOIUPOBAHUS,
e IPWHITAI IPOTPAMMHOTO YIIPABJIEHUST;
e [IPUHIIKII OJHOPOIHOCTH ITAMSTH;
® IPUHIIAI &TPECHOCTH.

Paccmorpum niepeuncienHbIe TPUHITUIBL 00JI€€ TTOPOOHO.

1. IIpunyun 080uuH020 KOOUPOBAHUS — BCA MHQPOPMALIS, I10-
crymampiras B OBM, KogupyeTcs ¢ IOMOIIBIO JBOMYHBIX KOJIOB.

Hano ckasarp, uro B mepseix OBM gmsa mpencraBieHuns
uHMOPMAIIUN He BCerJa MCII0JIb30BaJICsd IBOWYHBIN Koia. Ha-
npumep, B ENIAC 65151 Gosiee MPUBBIUHBIA JIJIs YeJIOBeKa Jie-
CATUYHBIN Kox. [louemy ke OBLT BBHIOpAH MMEHHO JBOWYHBIN
crrocob komupoBanusi? OTBeT Ha BOMPOC JOBOJBHO IIPOCT: JBA
PA3JIMYHBIX COCTOSHUS, ITPEICTABISIONINX COOTBETCTBEHHO 0
nin 1, TEXHUYECKU Peain30BaTh 3HAUYNUTEJIBHO IIPOIIE, 4YeM BCe
ocTajJibHBIE CIIydau. JeMcTBUTEILHO, OTCYTCTBHE HAIIPAMKEHUS
MOKHO 3aKoaupoBaTh Kak 0, Haaudue — 1; OTCyTCTBHME Hamar-
HUYEHHOCTH yYaCTKa HOCHUTeJs uH@opmaruu — 0, HamMarau-
YeHHOCTh — 1 | T. 1.

2. Ilpunyun npoepammmoco ynpasieHus 3aKI0IAETCT B TOM,
uyTo paboroit OBM ymupasisier npozpamma, IpeacTaBiIsSONIas
€000 TTI0CJIeI0BATEIBHOCT KOMaH (MHCTPYKIIUM), KOTOPHIE BBI-
moJsiHAeT mpoiteccop. Mawurnnas KOMaHOA — 3TO TBOWYHBIN
KOJI, OIIPEIEISIONINH BRIIOJHIEMYIO OIePaIluio, agpeca HCII0JIb-
3yeMBIX omepaHIoB (00pabaThlBaeMbIX JAHHBIX) U agpec SYerKmn
3aITOMUHATOIIETO YCTPONCTBA, IO KOTOPOMY JOJIKEH OBITh 3allu-
CaH pe3yJIbTaT BBITTOJTHEHHOM OIepaIinm.

3. Ilpunyun o0HopooHoCMU nAMAMU — TMPOrPaMMBI U 00pa-
OaTeIBaeMble TaHHBIE XpaHATcsa BMecTe. DBM me pasmuuaer, uro
XPAHUTCS B OIPEIEJIEHHOM STUelKe TaMsITH — KOMAaH/TbI UM JaH-
Hele. Haj koMaHmaMu MOYKHO BBITIOJTHATEH TAKHE jKe JTeNCTBUS,
YTO ¥ HAJ JAHHBIMHU. JTO ITO3BOJISIET IT0JIyYaTh KOMAHIIBI OTHOMN
IPOrpaMMBbI B Pe3yabTaTe UCIIOJTHeHus apyroi. Taxkum obpasom,
OBM wmosxet popMUpoBaTh I ce0sI IPOTPaMMy B COOTBETCTBHUU C
TOJIYYEHHBIMH Pe3yIbTaTaMH.

4. Ipunyun adpecrocmu: CTPYKTYPHO OCHOBHASI IIAMSITDH CO-
CTOUT W3 IEePEeHYyMEpPOBAHHBIX sTueek. [Ipoieccopy B MPOU3BOJIH-
HBI MOMEHT BPEeMEeHU JIOCTYIIHA JII0as suelKa.

OTcrosia ceyeT BOSMOMKHOCTD JaBaTh MMeHAa 00JIaCTSIM TTaMsi-
TH, TaK, YTOOBI K 3aIIOMHEHHBLIM B HUX 3HAYEHUAM MOYKHO OBLIIO
OBI BIIOCJIEJICTBUHY 00pAIaThCs MU MEHATE UX B IIPOIIECCE BITIOJ-
HEHUsI IIPOTPaMMBI C UCII0JIb30BAHNEM IIPUCBOEHHBIX UMEH.

BrrmosrHeHMe mporpaMMBl IIPOUCXOIUT CIEAYIONIUM 00Pa30M.
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IIporpamma cunuThIiBaeTcs (3arpyskaercs) B OIIEPATUBHYIO I1a-
MATH KOMIIbIoTepa. IIporreccop mocsie1oBaTeIbHO CUNTHIBAET KO-
MaHIbI U3 OMEPATUBHON MaMsATH. BhIOOpKa KOMAHIBI OCYIIIECTB-
JISIETCSI CIETIYNKOM KOMAH/T — PETUCTPOM YCTPOMCTBA YIIPABJIEHUS.
Tak kak B mmaMsATH KOMAaHIbI PACIIOJIOKEHBI IT0CJIEI0BATEIHHO
IPYT 3a JPYroM, TO aJpec OYepeTHOM KOMAHIIBI CUeTUNK KOMAH/T
TOJIyYaeT IyTeM YBeJWYEeHUs XPaHUMOTO B HEM ajpeca ouepes-
HOM KOMAH/IBI HA JIJTUHY KOMAH/IHI.

Hecmotpst Ha TO, YTO KOMAHIBI BHITTOJIHSOTCS ITOCTIEI0BATETh-
HO, B IpOrpaMMax MOKHO Pean30BaTh BO3MOMKHOCTH IIepexoa K
JII00OMY yYacTKy KOJa, TaK KaK CYIIEeCTBYIOT KOMAH/IbI YCIOBHOI'O
n 6e3yCJI0BHOTO ITepexoa, KOTOpHIe O3BOJISIOT 3aHECTH B CYET-
UMK KOMAH]T aJ]pec BHEOUePeIHON KOMAH/IBI, M TEéM CAMBIM IIeperTH
He K CcJIeAyIoNIed KoMaH/Ie, a K TOU, aJpec KOTOPOUM YKa3bIBAETCS.

CumraHHasg B IPOIlECCOP KOMAHIA PacIIn(pPOBLIBAETCS, H3-
BJIEKAIOTCS HEOOXOJMMBIe TaHHBIE W HAJ HUMH BBITIOJHSOTCS
TpedyeMble JIefiCTBUA.

[TocemoBaTesIbHOE BEITIOJTHEHNE KOMAH/T IIPOIIECCOPOM MOKET
OBITH HAPYIIEHO IPU MOCTYILJIEHUY CUTHAJIA TTPEePHIBAHUS.

IIpepeiBarme MosKeT OBITH BBISBAHO BHEIIHUM YCTPOMCTBOM
(BHeIIIHIE ITPEePBIBAHMS) ¥ CAMUM IIPOIIECCOPOM (BHYTPUIIPOIIECCOP-
Hble npepbiBanus). [IpepriBanue mosxer ObITh U (PATATBHBIM (HEH-
CIIpAaBHMBIM), HAIIpuMep Jesrenre Ha 0, ImeperojiHeHre paspsaIHoi
CEeTKH, BeyIHe K IIPEeKPAIIEHHUIO BEITIOJIHEHUS IIPOrPaMMEL.

Ilocite monyuenust mpepeiBanus (He aTaJaIbHOTO) IIPOIECCOP
3aTIOMUHAET TeKyIllee COCTOSHIE TPEePBAHHON IIPOrPAMMEBI, BBI3HI-
BAeT ¥ BBITOJTHSIET CIEIUATbHYIO ITPOrpaMMy — 00paboTInK mIpe-
PBIBAHUI, 3aTeM BO3BPAIIAETCS K MCXOIHOM IIporpamMmMme.

Ha ocuose mpurItumos J:xona don Helimana mpon3Boauiiuch
mepshIe ABa mmokogeHnsa OBM. B Gosee mo3mHMX IIOKOJIEHISIX IPO-
VICXOJIMJIA HEKOTOPBIe M3MEHEHUs, XOTsI MpuHIuITsl Helimana ak-
TYaJIbHBI U CETOJTHS.

1.1.2. Annapammnoe obecneuernue Komnovomepa

Annapammnoe obecneuenue (hardware) — COBOKYIHOCTH
TeXHUYECKUX YCTPOMCTB, BXOIAINX B cocTaB DBM.

Paccmorpum  ammaparmoe obeciiedyeHye  COBPEMEHHBIX
KOMITHIOTE€POB.

CoBpeMeHHBIE KOMIIBIOTEPHI IIpeTHAa3HAYEHBI JJIsI padOThI C
pasHBIME BHUIAMH HHQOPMAIUK (YHUCIIOBOM, TEKCTOBOM, rpadmu-
YEeCKOM, 3BYKOBOM m 1p.). JlelicTBHs, BBIIIOJIHSIEMBIE ¢ HH(pOpMA-
e, HA3BIBAIOTCI WHQPOPMAITMOHHBIMHU IIpolleccaMu. Brvimess-
0T HECKOJIBKO BHIOB HMH(OPMAIIMOHHBIX IIPOIIECCOB: IIOJIyUYEHIE
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(BBOM), XpaHenwne, 0OpaboTka u mmepegada (BbIBO) HHAOPMAIIMH.
3a BBHITIOJTHEHHE KAk I0TO0 JTeHCTBUS OTBEYAeT OHO MU HECKOJIb-
KO yCTPOMCTB KoMIIbIoTepa. [loaTomy, Kak MBI paccMOTpeJIH BHIIIE,
OBM wummMeer cienymolLyo CTPYKTYpY: YCTPOMCTBO 00paOOTKY MH-
opmarum — mporieccop (B COBpEMEHHBIX KOMIIBIOTEPAX MUKPO-
IIPOIIECCOp), YCTPOMCTBA XPaHEHUs WHQOPMAIINN — pa3JIMdYHbIe
yCTpolicTBa BHYTPeHHEU U BHeITHel IIaMATHU U yCTPOoIicTBa BBOJA
¥ BBIBOJA MH(OPMAIIUH.

Muxponpoueccop (MII), niu uenmpanvrbLii npoueccop
(central processing unit — CPU), — mporpamMMHO-yIIpaBJIgeMoe
2JIEKTPOHHOE YCTPONCTBO (MHTErpaIbHAs MUKpPOCXeMa), IIpeTHas-
HaveHHoe [JIs1 00paboTrky mH@opMmanmu. Hepenko MosxHO yCIIbI-
IaTh, YTO MUKPOIIPOIIECCOP CPABHUM C «MO3TOM» MAIITHUHEI.

B coBpemeHHBIX KOMITBIOTEPAX IPOIIECCOPHI BEHITIOJIHEHEI B BU/IE
KOMITAKTHOTO MOJYJISA pasMepaMu oKoJio 5X5X0,3 cM, BcTaBJIEeH-
HOTO B CIIEITMAJIBHBINA pa3beM Ha MaTepPUHCKOH 1iare (puc. 1.2).
Bosbiras gacTb coBpeMeHHBIX IIPOIIECCOPOB peaiM30BaHa B BHUIE
OJTHOTO TIOJIYIIPOBOJHMKOBOTO KPHCTAJIIIA, COMEPIKAIIET0 MUJIIK-
OHBI W Jaske MHJIIMAPIBI TpaH3ucTopoB. Ilociemume Momenu de-
TBIPEXbANEPHBIX IpoleccopoB Intel comepsxar 820 MuH TpaH3u-
cTopoB. Jlssg TOro 4TOOBI YMECTHUTH TAaKOe OTPOMHOE KOJIHUIECTBO
3JIEMEHTOB HAa TIJIOIAN, PABHON HECKOJIBKUM KBaJIPATHBIM CAH-
THMETPAaM, HYKHO YMEHBIIIUTDh UX 10 MUKPOCKOIIMUECKUX pasMe-
poB. Pasmep TpamamcTopa mmepeoBbIX COBPEMEHHBIX IIPOIECCopax
COCTABJISIET BCEro 32 HM (JIJIsI CPABHEHUST: TOJIIIUHA YeJIOBEYECKOTO
BoJtoca pasHa 10 000 mm). K 2020 r. miraHupyercs, 4To IPOU3BOI-
CTBO ITPOITECCOPOB TTEPEHIIET yike HA 6-HAHOMETPOBYIO TEXHOJIOTHIO.

Core"i7

3|

Puc. 1.2. MukpoIrporieccopbt

MugkpoIpoIeccop COCTOUT U3 CIIEAYIONTUX OCHOBHBIX YCTPOMCTE:

e  ycrpoiicTtBo yupasieHus (YY), koropoe yipasiser pabo-
TOHM BCEX KOMIIOHEHTOB KOMITbIOTEPA TP IIOMOIIIM KOMAaH/T;

e  apudmeruro-soruueckoro ycrpoiictso (AJIY), rortopoe
BBITIOJIHAET apuMeTHUEeCKHe U JIOTHUYEeCKHe OIePAIluA U TAKUM
00pas3oM IIPOU3BOIUT 00PAOOTKY MH(pOPMAIIUH;

®  PErucTpbl, KOTOPBIE MCIIOJIB3YIOTCS JIJIA BPEMEHHOIo Xpa-
HeHus WHQOPMAIMK B BUIE JBOMYHOIO KOAA. OTO CUETUHK KO-

12
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MaHg (MJIN PEerucTp ajapeca KOMAH[IBI), PETUCTP KOIa KOMAaHIIBI,
perucTpel 00padaThIBaeMbBIX JAHHBIX U IIP.).

Yro0nI mIpoIteccop cMor obpaboraTh JaHHBIE, J00as HHpopMa-
musa (Texcr, rpaduKa, YUCIa, 3BYK U T. JI.) JOJKHA OBITH IIPe-
craBJeHa B BHAE IBOMYHOrO Koma. [locKoiabKy wHQOpMAaIus
IpeAcTaBJIeHA B BHIE IBOMYHOIO KOJa, TO IPOIlecc ee 00paboTKM
OCYIIECTBJISIETCST C MCIIOJIb30BAHNEM apU(PMETUUECKUX U JIOTHYE-
CKUX OTIE€PATINi, KOTOPHIE U ITPOU3BOIATCS B apUPMETHKO-JIOTHIE-
CKOM YCTPOMCTBe IIporieccopa.

IIporieccop siBiIsteTCst OTHUM 13 OCHOBHBIX YCTPOHCTB KOMITHIO-
Tepa. XapakTepUCTUKH IIPOIleccopa BO MHOT'OM OITPeIesIsoT pabo-
TOCITOCOOHOCTH BCETO KOMITBIOTEPA.

OcHOBHBIE XapPaKTEePUCTUKH IIPOIIECCOopPa:

®  MAKMO08As UACMOMA — 9acTOTa CHHXPOHU3UPYIOIINUX pa-
6oty OBM («TakTOBBIX») MMILYJIbCOB, 3aJaBAeMbIX MeHEPaTOPOM
TAKTOBOM YACTOTHI, KOTOPHIE PETYJIMPYIOT BHITIOJTHEHUE ITUKJIOB
BBIOOPKM ¥ WCIIOJTHEHUS KOMAH[. UeM BBIIIe TAKTOBAs YacToTa,
TeM Bhinre OnictpomericrBre OBM. OmHaxo cucTeMbl ¢ OSHOM W
TOH ke TAKTOBOM YaCTOTON MOT'YT UMeTh Pa3HYI0 IIPOU3BOIUTEIIh-
HOCTBH (KOJIMYECTBO JJIEMEHTAPHBIX OIePaIlrii, BBIIOJTHSIEMBIX B
OJTHY CEKYHIy), TAK KaK HA BBIIOJIHEHWE OJHOIN OIlepalluu pas-
HBIM CHCTEMAaM MOKET TPeOOBATHCS PA3HOE KOJHMYIECTBO TAKTOB
(oT moJieit TakTa 10 JECATKOB TaKToOB). MamepsieTcss TakToBas va-
crora B repriax (I'm). CoBpeMeHHBIE TPOIECCOPHI UMEIOT TAKTOBYIO
YacToTy mopsaka Heckoabkux rurarepr (I'T'm);

®  KONUUeCmB0 8CMPOEHHbLX s0ep (core) — MHOTOSAEPHBIM
IPOIIECCOPOM HA3BIBAETCS ITEHTPAJBHBIM IIPOIIECCOP, COMepIKa-
mui 1Ba M 00JIee BHIYUCIUTEIHHBIX SApa Ha OJHOM IIPOIIECCOp-
HOM KPHCTAJIJIe WM B OJHOM KOPIIyce. ITO 3HAYUMT, UTO B OJHOM
MHUKpOCXeMe, TI0 CYTH, HAXOIATCS Cpasdy HEeCKOJIbKO IIPOIIeCCOPOB.
B nmanpHefiieM mpon3BogUTEIBHOCTD MIPOIIECCOPa TLIIAHUPYETCST
YBEJIMYUBATH HE 34 CYET YBEJIUYICHUS TAKTOBOM YACTOTHI, a ITyTeM
YBeJIMYeHUsI KOJIMYeCTBA BCTPOSHHBIX B IIPOIIECCOP SIAED;

®  pPa3psOHOCMb — YUCJIO OJHOBPEMEHHO 00pabaThIBaeMBIX
IPOIleccCOpoM OUTOB (Pa3psAaHOCTh BHYTPEHHUX perucTpos). Ilpo-
meccop MoskeT ObITh 8-, 16-, 32- u 64-paspagusiM. CoBpeMeHHBIe
IIPOITECCOPHI B OCHOBHOM MMeEIOT padpsaHocTh 64 6ut. Ho B mpo-
1Ieccop BXOJAT W JAPyTrue BaskHBbIE YCTPOMCTBA, OCHOBHOM Xapak-
TEPUCTUKON KOTOPHIX SBJISIETCS PAa3psIHOCTH: IMHWHA BBOIA U
BBIBOJIA JTAHHBIX, IITUHA aJipeca MaMsaThA. deM 00JIbIlle CUTHAJIOB
OJTHOBPEMEHHO II0CTYIIaeT Ha IIUHY, TeM 00JIbIIe TaHHBIX IIepeaa-
eTCs TI0 Hel 3a OIlpe/ie/IeHHbBIM MHTePBAJ BpeMEHHU U TeM ObICTpee
oHa paboraer. KostmuecTBo paspsamoB — YKMCI0 HepeSaHHBIX CHUT-
HAJIOB (BOMYHBIX KOJOB). Pa3psiTHOCTD IITUH MOKET OTJIMYATHCS

13



H. 0. UBaHoBa, B. I. MaHsxuHa

OT Pa3PSITHOCTY PETUCTPOB. Mes Iy ITHMHOMN aapeca U IIHHON JaH-
HBIX €CTHb OMITMPUYECKOe COOTHOIIEHWEe: YeM OOJIBIIEe IIPOIECCcop
JIOJIKEH aJIpecoBaTh MaMATH (TO ecTh YeM OOJIbIle pa3psiTHOCTH
MUHBL aJpeca), TeéM ObICTpee OHHU JIOJKHBI ITOCTYIIATH B IIPOITEC-
cop. CremoBaTesibHO, TeM IIHpe IIIHUHA JAHHBIX. PaspsamgHOCTb
9THUX IIWH SBJISETCS ITOKAa3aTesJeM BO3MOYKHOCTEH IIpolreccopa:
KOJIMYECTBO Pa3psi/ioB B IIMHE JTAHHBIX OIIPEJIesIsieT CII0COOHOCTD
mporeccopa 00MeHHuBAThbCA HHMOpMAIIHei, a padpsagHOCTh IIIUHEI
agpeca — 00beM IIaMSTH, C KOTOPBIM OH MOKeT paborarh. Taxike
NI OTIpesieJIeHUsT TTPOU3BOIUTEIFHOCTH KOMIIbIOTEpA BasKHA He
TOJIBKO PA3PSATHOCTD BHYTPEHHUX IIIUH IIPOIIeccopa, HO U ero UH-
Tepdeiic ¢ CHCTEeMHOM IIIMHOM’.

Pacemorpum Temepns yempoticmea xpaumenus unghopma-
uyuu. [Tavsars KoMIIbIOTEpPA TOAPA3IEISIeTCS HA BHYTPEHHION U
BHEIITHIO ITaMSTh.

B cBoe Bpemst 9T0 OBLIIO CBSI3aHO € pa3MeIeHueM yCTPOMCTBA
XpaHeHus MHQOPMAIIUY BHYTPH WJIM BHE IIPOIIECCOPHOro ImKada.
OmHAKO ¢ yMEHBIITEHNEM pa3MepoB MAIIWH BHEIIHNe 3aIIOMUHA-
OIe YCTPOMCTBA YIAJI0Ch PACIIOJIOMKUATE BHYTPH IIPOIIECCOPHOTO
(crcreMHOro) OJIOKA, M IIEPBOHAYAJIBHBIA CMBICII JAHHOIO IeJIie-
HUS TIOCTEIIEHHO YTPATUJICS, HO TEPMUHOJIOTHS COXPAHUIIACE.

BuyTpeHHsAa mamMsaTh KOMIIBIOTEPA TTI0/IPA3IEIISIETCS
OIIEPATUBHYIO, KAIII-IIAMSATH, IIOCTOSHHYIO U IIOJIYIOCTOAHHYTO.

Onepamuenasa namams — O3V (omepaTuBHOE 3aIIOMKHA-
oiee yerpoicrso), mwian RAM (random access memory — ImaMaTh
¢ IIPOM3BOJIBHBIM JOCTYIIOM). JTO OCHOBHAs, paboyas IIaMsTh,
OHA XPAHUT JAHHBIE W IPOTPAMMEI JIJIS PEIlaeMbIX B TEKYIITHH
MOMEHT 3a71a4. Bce qammbIe, KOTOpBIe 00pabaTBIBAIOTCS IPOITECCO-
POM, CUMTHIBAIOTCS M3 OllepaTUBHOM mamaTtu. [losTomy mporpam-
Ma, ¢ KOTOPOM Xo4eT paboTaTh MOJIb30BATENb, IIPeIBAPUTEIHHO
IIPOXOJTUT IIPOITECC 3aTPY3KHU B OIEPATUBHYIO MAMSITH C BHEIITHETO
HocuTesis nHopmarmu. Kpome Toro, ato 6bicTpast mamsars. Oaa-
KO OHA 9HEPTO3aBUCUMA, TI0ITOMY TI0CJI€ BHIKIIOUEHUS KOMITBIOTE-
pa nHbOPMAITHS B OTIEPATUBHON TAMSTH CTUPAETCS.

Mogyu orepaTUBHOM AMSTH YCTAHABJINBAETCA B CIISIIAAID-
HBIEe pasbeMbl (CJIOTHI) HA MaTepwHCKoM 1iate. CoBpeMeHHBIM
CTAHIAPTOM JJISI MOJTYJIEH OIIePATUBHOMN IIAMSITH SIBJISIETCSI TPEThE
nokostenre cranmapra Double Data Rate, mimu DDR3 (pmc. 1.3).

Puc. 1.3. Mogyns oneparussoit namsitu (SDRAM DDR3)
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Kow-namams — 9TO BBICOKOCKOPOCTHAS ITAMSTH ITPOM3-
BOJILHOTO JOCTYIIA, MCIIOJIb3yeMas IIPOIIeCCOPOM JIs BpEeMeH-
Horo xpameHus mH@opmamuu. CKOpocTh 00pabOTKM JTaHHBIX
MPOILECCOPOM HAMHOTO DOJIbINE, YeM CKOPOCTHh 0OMEeHAa JAHHBI-
MU MesKIy IIPOILECCOPOM M OIlepaTUBHOMN mamaATbio. Jsa Toro
4TOOB KOMIIEHCHPOBATEL 9Ty PA3HUILy, MACCHUBHI JaHHBIX U3
OTIePATHUBHOMN MAMSITHA CYNUTHIBAIOTCS B KOII-IIAMSTH W IIPOILEC-
COp HEIoCpeACTBEeHHO paboTaeT ¢ OLICTPOMEHMCTBYIONICH KIIII-
naMATbo. KoIl-maMaThio yOpaBiseT CIeNHAJIbLHBIA KOHTP-
0JLIep, KOTOPBHIM, AHAJIU3UPYS BHIINOJHIEMYIO IIPOTPAMMY,
ObITaeTcs MpedBUAeTh, KaKkKe JaHHbIe M KOMAHABl BEPOsSTHEe
BCETO MOHAM00ATCs B OJMKalIIee BpeMs IIPoIeccopy, | mojI-
KauMBaeT WX B KIII-MAMSIThb. OTO dHEPro3aBUCUMAs MaMSTh.
CymiecTByer OBa BHUAA KOII-MAMSTH: BHYTPEHHSS, pasMella-
eMas BHYTPHU IIPOIeCcCcOpa, W BHEIIHAS, yCTaHABIMBAaeMasa Ha
CHCTEMHOM IIJIaTe.

ITocmosannasa namame — 113V (mmocrossHHOE 3amomMuHAa-
omee yerpoiicrso), maum ROM (read only memory — mamsaThb
TOJIBKO JJISI UTEHUs). JTO oHEePTOHe3aBUCHUMAas maMaThb. 11os-
TOMY B HeH XpPaHATCA HEKOTOPBIE CHUCTEMHLIC IIPOTPAMMEL, B
TOM YHCJIE HPOrpaMMbI, HEOOXOAUMBIE IJIS IePBOHAYAILHON
3arpy3Kkd KOMIIBIOTEpPA B MOMEHT BKJIIOUEHWS IUTAHUSA (Te-
CTHpOBaHME OOOPYAOBAHUS, yIIpaBjieHue paboToil IIpoilec-
copa, MHUIIMUPOBAHWE 3arpy3KW OMEePAI[MOHHON CHUCTEMBI U
np.). Bosabirasg yacTh mporpaMm cBsa3aHa ¢ 0a30BOM CHCTEMOI
BBoga-BeiBoga (BIOS). Oro Kpuruuecky BaskHAasA OJIs KOMIIBIO-
Tepa uHGOPMAIHsI, KOTOpasa He 3aBUCHUT OT BHIOOpPA OIepallu-
OHHOU cmcTeMBbl. M3 aT0M maMaTH MOSKHO TOJBKO CUMTHIBATH
nadgopmanuio. Pagpmre cogepxumoe 113V dpopmuposansocsk Ha
3aBOJle, 1 HEBO3MOIKHO OBIJI0O BHECTH KaKWe-JTN00 M3MEeHEeHHUs.
Termeps COBpeMeHHBIE TEXHOJIOTUH TO3BOJISIIOT B CIy4yae HeoO-
XOOUMOCTH OOHOBJIATEH comepskumoe 1I13Y — mesnars «epempo-
muBKy» (puc. 1.4).

Puc. 1.4. IlocrossHHOE 3aIIOMUHAIOIIEE YCTPOHCTBO
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Ilonynocmoannas namams — CMOS RAM, onna u3 pasuo-
BungHocTei [13Y — Mukpocxema ImaMaTH, Ha KOTOPOI XPAHATCS JaH-
HBIE 0 3aIlyCKe CHCTEeMBI, KOTOpble mcioybayiores BIOS Bo Bpems
3arrycka kommbioTepa (puc. 1.5). 9To mamMsaTh ¢ HEBBICOKUM OBICTPO-
IeficTBeM M MUHHUMAJILHBIM dHEePromoTpebIeHneM oT baTapeik.
Wcmombayercsas fjist xpaHeHuss WHPOPMAITUU O KOHPUTYpAIUH U
cocTaBe 000PYIOBAaHMU KOMIIBIOTEPA, & TAKIKE O PEKIMAX ero pabo-
to1. Comepsxrmoe CMOS maMeHseTcsT CIIeruabHOM IIPOrpaMMOLd
Setup, maxomameiicsa B BIOS (to set up — ycramaBiauBaTh).

Puc. 1.5. Murpocxema CMOS

BHemHsas mamMATh, KOMOBIOTEpPA — IIAMSTh, IIPeIHA3HA-
YeHHAas JIJIs JJINTeJIFHOI0 XPAHEeHUs IPOrpaMM U JTaHHBIX.

Ilockonbky omeparwBHAs HAMATH oHeprosasucuma, a 113V
CHJIBHO OT'PaHUYEHA 10 00BEMY, JIJIs IOJITOBPEMEHHOTO XPAHEeHU S
IPOrpaMM ¥ JTAHHBIX IT0JIb30BATEJISI HEOOX0IMMa oHEepPTrOHe3aBH-
cuMasi IIaMAThb, KOTOpPasi PeaiIn3yeTcsi, B OCHOBHOM, IIPK IOMOIIIK
MATHUTHBIX ¥ OITHYECKUX HAKOIIUTEJIeH, a TaKksKe (pJIerl-HaKOIn-
teseir. IIporteccop He paboraer HAIIPSAMYIO C 9TOM ITAMATHIO M3-3a
HU3KOM CKOPOCTH 00MeHa MHQOpMAIIAen.

PacecmoTpuM xapakTepuCTUKN HOCUTE e BHEIITHEH TaMSITH:

o  mazHummubie OucKu (HOCUTEIV HA MATHUTHBIX JTUCKAX —
HMI):

2ubkue (muckersl) — MOKME MATHUTHBIE IUCKH, HOKPBITHIE
(hbeppoMarHUTHBEIM CJI0EM, 3aKJIIOUEHHBIE B IIJIACTUKOBBIM KOMKYX.
Wmeror HebobIoi oobem (1,44 MBaiir), ceifuac IpakTuyecKku He
HCTIOJIB3YIOTCS.

ascecmrue (HDD — hard (magnetic) disk drive), wiau Buruecre-
PBL, IIPEICTABJIAIOT COO0M HECKOJIBKO AJIIOMUHIEBEIX IUCKOB C dep-
POMATHUTHBIM ITOKPBITHEM, 3aKJIIOUYeHHBIX B € UHBINA Kopiryc. Hasy
OBEPXHOCTHIO0 BPAIIAIOIIET0CS JUCKA CKOJIb3UT MAarHUTHAS T0JIOB-
Ka, KOTOpasi CYNTHIBAET WJIN 3AIIUChIBAET NH(MOPMAIIUIO HA THCK.
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OKpysKHOCTL HA MATHHTHOM ILJIACTHHE, KOTOPYIO OIIMCHIBAET
rOJIOBKA IPU BPAIIEHUH ILIACTAH, HA3BIBACTCA JTOPOMKKOM, a Co-
BOKYITHOCTH TAKHMX JIOPOJKEK, PACIIOJIOMKEHHEIX OIHA IO IPYron
(m1s1 Kaskmoro PUKCMPOBAHHOIO IIOJIOMKEHUSI T'OJIOBOK), HA3bIBA-
erca mmiauEgpoM. Kasgmas moposkkxa pasbura Ha OJMHAKOBBLIE
0J10KM — ceKkTopa pasaMmepoM 110 512 6aiit. Ha BHeIIHUX TOpoKKaxX
CEKTOPOB 0OJIbINlE, UeM HA BHYTPEHHUX.

Taxnm 06pas3oM, IUCKN XapaAKTEPUIYIOTCA COBOKYITHOCTEIO TPEX
YMCeI: YMCIOM IAJIUHAPOB / YMCIOM JOPOMKEK B LIUJIMHApPE / du-
cjioM cexTopoB Ha goposkke wiu C/H/S (or arrmuiickoro Cylinder/
Head/Sector, To ecthb muIuHAP/TOJIOBKA/CEKTOP). OTH TPHU YMCIIA
HA3BIBAIOT «TeoMeTrpueit auckay». J{uck ¢ reomerpuett C/H/S nmeer
oobem C*H*S*512 Gaitr (puc. 1.6).

ronoewra 0

Fonoska

ronoewa 2-77 7
L < ———
ronoewa 3 |-
'

1
ronoeka 2 1]7 1)

Puc. 1.6. ['eomeTpus 5eCTKOTO IUCKA

EMEKOCTD COBpeMEHHBIX sKECTKUX MATHUTHBIX JTUCKOB UCIUCIIA-
ercs rurabavitamu (1 I'oaitr = 10° 6aitT) u tepabavitamu (1 ToaiiT
= 10'2 6aiir).

o  MazHumHbLe JieHmbt (HOCUTEIIM HA MATHUTHBIX JICH-
tax — HMJI), ucmosrb3yembie 10 pacrpoCTPAHEHUS SKECTKUX JIU-
cxoB. HeymoOeTBO 3aK/II04AII0CH B TOM, YTO JOCTYII K JAHHBIM OBLI
TOJIBKO II0CJIEIOBATEJIbHBIM, TO €CThb YTOOBI CYMTATHL HH@pOpPMA-
U0, 3AIMCAHHYI0 B KOHIIE JIEHTHI, HYKHO IIOTPATUTH BPEMs U
IIPOMOTATH €€ ¢ HayaJja 10 KOHIIA.

®  onmuuecKue HOCUmMesU — JUCKUA U3 IPOYHOIO ILJIACTH-
Ka, Tpebylye MCIO0JIb30BAHUS JIA3€PHOTO JIy4a JJIsT BBITIOJIHE-
HUS OTIEPATINI YTEHUS W 3aITUCH WH(OPMATIHH.

CD — Compact Disc, 0obem — 650 mau 700 Mo6aiir;

DVD Digital Versatile Disc (mmdgpoBoit MHOTOIIEIE-
BO# guck), oobem — 4,7 I'6anT (omHocaoiubiit), 8,5 I'caur
(IBYXCJIOMHBIN);
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Blu Ray Disc, BD (blue ray — cumwmii Jsyd), obbem —
23,3/25/27/33 T'6aiir (omuocioiHbI), 46,6/50/54/66 I'GaiT
(IBYXCJIOMHBII).

Ha omrrrueckux quckax ykasbiBaeTcs MHPOPMAIIHST O BO3MOIK-
HOCTY 3aIIMCH TAHHBIX Ha JUCK:

ROM — Tos1BKO 1)1 YTEHU s, TO €CTh HA 9TOT JUCK HEBO3MOYKHO
3amnucaTh JJaHHbBIE;

R — ogHOKpaTHAA 3amKCh, TO €CTH IIPX IOMOIIK IIHIITYIIEro OIl-
THYECKOT0 IPUBOJA MOYKHO OIWH Pas 3amucaTh JTaHHBIE, II0TOM
TOJIBKO CYUTHIBATD UX;

RW (RE) — mHOTOKpaTHas 3amuch, IPH IOMOIILY IIHIIYIIIEr0
ONITAYECKOT0 IIPUBOJA MOKHO MHOTOKPATHO 3aMIUCHIBATH JAH-
HbIE HA JTUCK.

o  hnnew-namams — 3HEProOHE3aBUCHUMOE IIOJIYIIPOBOIHU-
KOBOE 3aIlOMHHAIOIIEe YCTPOMCTBO, BBIIIyCKAaeMoe B BHE ILIAT U
Kapt mamsata (memory stick, memory drive u np.). Jlamable Bo
(brrenr-maMaATH mepe3anucHBAIOTCS IEJIBIMU OJIOKaMu. Biaroma-
PsI CBOEM KOMITAaKTHOCTH, JIeIlIeBU3He ¥ HU3KOMY dHEepProroTpedie-
HUIO (QJIEII-TTaMATh IITUPOKO HWCIIOJIB3YeTCsI B ITM(POBHIX OPTA-
THUBHBIX ycTpoiicTBax. O0beM — HEeCKOJIBKO THUTabaiiT.

Yempoiicmea e600a, evit600a — cpencrBa cBsiam IOBM c
BHEITHUM MUpoM. IIpHHATO TaKske Ha3bIBATH 3TH YCTPOMCTBA IIe-
pudepuiiapiMu ycrpoiictBamMu. VX MHOrooOpasue ompeIesisieTcs
pasHooOpasmeM BHIOB MH(OPMAIINIM, ¢ KOTOPOM padoTaer deJso-
Bek (TeKCToBasi, 3BYKOBas, rpadpuyeckasi, BUIEO 1 T. I.).

Knasuamypa — 0CHOBHOE yCTpPOHCTBO BBoHa MHQpopManuu. B
COBPEMEHHBIX KOMITBIOTEpPAaX ¢ rpadpuieckum uHTepdeiicoM Heoo-
XOJUMBI MAHUITYJIATOPHI, IOMOTAIOIIKE IT0JIb30BATEJII0 YIIPABJIATH
yKasaTejgeM U TAKHUM o0pa3oM padoraTh ¢ rpaduuecKuMU 00beK-
TaMH Ha dKpaHe, Yallle BCETo JIJIS 9TOr0 WCITOJIb3yeTCs Mbilub. B
HOYTOYKaX BMECTO MBI MOKET WCITOJIb30BATHCS JIPYTOM MaHU-
myasTop — maunad (ceHcopHas naHe k). g BBoga rpaduaeckoit
uHQOPMAIINY IIPUMEHSIIOT CKaHep, C86emosoe nepo, 2pagpuueckuil
naiaHuem, OJist BBoJaa 3ByKOBOM MHMOPMAIIUY — MUKPOPOH.

CraHgapTHBIM yCTPOMCTBOM BBIBOJIA SBJISETCS MOHUMOP, XOTS
WICTOPUYECKU PAHBIIE IOABUJICST NPUHMep, U TIePBbie KOMITBIOTE-
PHI pacmevyaThIBaIN Pe3yIbTAaThl BHITUCTICHUH.

Ectb yerpoiicTBa, KOTOPBIE OTHOBPEMEHHO SBJISTFOTCSI YCTPOMCT-
BOM BBOJIA W BBIBOJIA, HAIIPUMEP, MOHUTOP C CEHCOPHBIM 3KPAHOM.

1.1.3. IIpunuun omkpvLMoOil apxumexKmypot

Ilpunyun omkpovimoti apxumexmypv, — TPUHITAT TTOCTPOCHUST
ePCOHAJILHOTO KOMITbIOTEPa, KOTOPBIH perjaMeHTUpPyeT U CTaH-
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MapTH3UPYET TOJBKO OMUCAHME MPHUHITUATIA JTeHCTBUA KOMIThIOTE-
pa u ero koHUrypanuu ( 9T0 HO3BOJIAET COOUPATH KOMIIBIOTED U3
OTJIeTBHBIX Y3JI0B U JIeTasie, pa3paboTaHHBIX ¥ M3TOTOBJIEHHBIX
HEe3aBUCUMBIMHU (PUPMAMU-U3TOTOBUTEIAMH), & TAKIKe TIpeaycma-
TpHUBaeT HAJIMUNe B KOMIIbIOTEPe BHYTPEHHUX PACIIMPUTETLHBIX
THE3J], B KOTOPBIE IT0JIb30BATENb MOKET BCTABJIATHL Pa3JIMYHBIE
YCTPOMCTBA, YIOBIETBOPSIONINE 3aIaHHOMY CTAaHIAPTY.

PacecmoTpennbie HaMu yCTpOHCTBA KOMITBIOTEPA COETUHSIIOTCS
npyr ¢ apyrom. PaszpaboTaHsl crierima bHbIE CTAHIAPTHBIE MHTEP-
ceticer (cpemcTBa CONMpssKEHUST ABYX YCTPOMCTB, B KOTOPOM BCE
busmyueckme u JIOTUUECKHE ITapaMeTpPhl COTJIACYIOTCA MEKIY CO-
0011), yTBepIKIeHHBIE HA YPOBHE MEKIYHAPOHBIX COTJIAIIIEHMH.

Bcee ycrpotictBa KOMIIBIOTEpPA CBS3AaHBI MesKIy CO0OM uepes
0011y10 muHy (Marrcrpajb), KOTOpad IepegaerT JaHHbIe MEKIY
9THUMH (PYHKIIMOHAJIBHBIMU OJIOKaMu KomIrborepa (cm. puc. 1.7).
Curnaspl o IMTMHE WAYT 10 TpeM KaHasjgaMm (MuHaM) — IITHHe
MaHHBIX, IIIHHE aJpecoB, IIUHe yipasiennsa. [lo mmHe ymupasie-
HUS IIePeIaroTCs TOJIBKO YIIPABJIAIOINE CUrHAJIEL (koMaHael). 11o
IIIFHE aPEeCcoB — aJpeca SYeeK ITaMITH, M3 KOTOPBIX CUNTHIBATOTCS
aHHBIEe WX KOMAH/IBI, a IT0 IIIIHEe JaHHBIX — TOJIBKO TaHHBIE.

B mepsrix OBM mporieccop yIpaBiisia He TOJIBKO padOTOM
BHYTPEHHHUX, HO ¥ BHEITHUX yCTPOMUCTB. Tak KAk CKOPOCTH oOMe-
HA JAHHBIMH MEYKIy IIPOIIECCOPOM U BHEIITHWMHU YCTPOHMCTBAMU
OUeHb HU3KAas II0 CPABHEHHIO CO CKOPOCTHI0 00paboTKM mH@opMa-
AU TIPOIIECCOPOM, TO OOJIBIIYI0 YACTh BPEMEHU IIPOIeCCOp IIPO-
CTAUBAJI, OKHIAA 3aBepIIeHMs ollepaluii oOMeHa. B manbHeii-
IeM yIpaBjieHre paboTOil BHEIIHHX YCTPOMCTB OBLIO MEpeIaHo
CTIEITNATIBHBIM OJTOKAM (JIEKTPOHHBIM CXeMaM) — KOHTPOJLIepaM
BHeITHHUX ycTpoicTB (controller — ympasisttoruit). Kontposutepst
YacTO HA3BIBAIOT JalTepaMu, TaK KaK OHU IpeodpasyoT uHQOp-
MAaITUio, TIOCTYIATOIILYIO OT IIPOIIECcopa, B COOTBETCTBYIOIIME CUTHA-
JIbI, YIPABJIAIOIIE PabOTOM yCTPOMCTB, TEM CAMBIM 00ECIIeUBAST
COBMECTHMOCTb MHTepP(ercoB aTuX ycrpoiicTs. Hampmmep, xorma
KOHTPOJIJIEp MOHUTOPA (BHI€0aATITED UJIH BUIEOKAPTA) TIOTydaeT
KoJ1 OYKBBI «A» — 01000001, To IIpH ITOMOIIH YITPABJIAIONINX CUTHA-
JIOB OH OpraHMU3yeT pad0Ty MOHHUTOpA TAK, YTOOBI HA IKpaHE I10s-
Buutachk OykBa «A». Bumeokapra, 3ByKoBasi KapTa TaKiKe SBIISTIOTCS
KoHTpoJuiepaMu. Takum o0pasoM, 00MeH HHQMOPMALMEH MEKIy
IPOIIECCOPOM, HAMSTHIO W IIePU(EPUAHBIMUA YCTPOUCTBAMU OCY-
IIIECTBJISIETCS TI0 CUCTEMHOM IITHHE Yepe3 KOHTPOJLIEPHI YCTPOHMCTB.

ArmmapaTHBIN IOPT — CIIeIIUAITU3UPOBAHHBIN PA3beM B KOMIIbIO-
Tepe, IIpeJHA3HAYECHHBIHN JJI TOIKII0YeHNS 000pyI0BaAHUS OTIpe-
nmesenHoro tuma (Hampumep, LPT — mapasnnensusrit mopt, COM —
mocJieqoBaTe bHEIN mopT, USB —mmopT u 1p.).
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Cuctemublit 6ok

Murponpougeccop BHyTpeHHAA namaTtb

marucTpans (wuHa)
I I ] I
wortponnep] | gypec- koutponnep ||| vowtponnep noproe | nocnenoeatensHbie
MCHOB KoHTpOAAEP Hnaeuatypel ||| esoga-seisopa (com) nopTel

HECTHWR JAMCKOBOZ,
DUCK

napannensHoie
KOHTpoANEp USB (lpt) nopTal

MOHMTOp HNABUATYPa USB nopt

Puc. 1.7. Cxema B3auMOI€CTBUS YCTPOMUCTB KOMIIBIOTEPA

[TpuMenenre JaHHOM CXEMBI ITOCTPOSHUSI KOMIIBIOTEPA O3B0~
JISIET JIETKO U3MEHSTh KOH(MUTYPAIIUI0 KOMITBIOTEPA IIyTeM J00aB-
JIEHWs HOBBIX MJIM 3aMEHBI CTaPhIX yeTpocTB. [l pumenenne aToro
mpuHIANA 1103BoJmIo pupme IBM, Beimycrusieit B 1981 r. cBoit
MepBBIN ITepcoHa bHbIH KoMbioTep IBM PC, BoiiiTr B JTHIephl HA
PBIHKE ITepCOHATBHBIX KOMITBIOTEPOB. OTOT ITOJIXO0/T K ITOCTPOEHUIO
KOMIIbIoTepa OBLT TI0JIXBAYeH APYTUMU (PUPMaMU, U TAKUM 00pa-
30M IIOSIBHJIMCH KOMIIbIOTEpBI, coBmectuMbie ¢ IBM PC (ro ecrb
BHIITyIIeHHBIe Apyrumu upmavu (He IBM), Ho mo crammapry
IBM PC), ocHOBaHHOMY Ha IPUHITAIIE OTKPBITON apXUTEKTYPHL.

1.2. IIlporpammuoOe oG6ecneuenue IBM

Komibrorep — 9T0 € IMHCTBO OBYX COCTABJIAIOIINX: AIIIIAPATHO-
ro U IIPOrpaMMHOI0 00eCIIeueHnA.

IIpozpammmnoe obecneuenue (software) — COBOKYITHOCTH
MIPOrPAMMHBIX CPEJICTB JIJIs CO3JAHUSA W OKCIIYATAIIMH CHUCTEM
00paboTKM maHHEIX cpencrBaMu OBM.

Paspaborano orpoMHOe KOJIMYECTBO IIPOTPAMM, HE TOJIBKO
VIIPABJIAIIINX Pa00TOM KOMIIBIOTEPAa, HO U PEILIAIIUX MHOI0O-
OpasHble 3a/1a4M I10JIb30BATEJIEH.

IIporpammuoe obecneuenme (IIO) npuHsaTo pasmenadars
Ha TPH KJjacca:

e  cucremuoe [10;

e  mpuriaguoe [10;

e  wumHcTpyMeHTasbHOE [10O (cucTeMBI TIPOTPaMMUPOBAHUS).
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Cucmemnoe IIO — COBOKYIHOCTH MPOIPAMMHBIX CPEJICTB,
OpeqHASHAYCHHBIX [JIA MHONNEPKAHNSA (QPYHKIMOHUPOBAHUS W
adppeKTUBHOrO BBIIIOJIHEHUST OCHOBHBIX 3a1a4 OBM, To ectsb mpo-
rpamMMbl, IpeJHa3HAYEeHHBIE /I OOCIIYKMBAHUS KOMIIBIOTEPA,
yIIpaBJIeHUS pabOTOM ero yCTPONCTB.

K sTromy xmnacey I1O orHOCSTCS OmepallOHHEBIE CHCTEMBI, KOTO-
pbIe 00eCIeunBa0T YIIPABJIEHIE IIPOLeCCOM 00paboTKN HHPOPMA-
UM ¥ B3aHMOAEMCTBHE AIllIapaTHBIX CPEICTB M CEPBUCHBIC IIPO-
rpaMmel, paciupsoorne Boamoxkaoctu OC.

IIpurnaonoe I10 — cOBOKYITHOCTE IIPOrPpaMM, IpeIHA3HAUECH-
HBIX JIJISI PeIlleHUs KOHKPETHBIX 3a/1a4, CTOAIINX ITepeT IT0JIb30Ba-
TeJIeM, TO €CTh IIPOTrPAMMBI, KOTOPBIE 06€CIIeUNBAIOT BBITIOJTHEHE
Pa3JIMYHBIX ITOJIb30BATEJILCKUX 3a1au (He mpuberass K mporpam-
MHUPOBAHMIO). DTO TEKCTOBBIE U IpadpuUecKre PeIaKTOPhl, CHCTe-
MBI yIpaBJIeHUs 0a3aMu JaHHBIX, TAOJHUYHBIE IIPOIECCOPHI, OyX-
rajgTepcKre ITaKeThl, MAaTeMATUYECKHe ITaKeThl, KOMIIbIOTEePHBIE
WUTPHI | T. 11

Hucmpymenmanwvrnoe IO (cucteMBl IPOTPAMMHUPOBAHMS) —
IIPOrpaMMBbI, KOTOPBIE 00eCIIeUNBAIOT CO3TAHNE HOBBIX IIPOIPAMM.

Poccutickoe 3aK0HODATEIBCTBO K 00BEKTAM HMHTEJLICKTYAJILHOM
JIeSTeJIbHOCTA OTHOCHUT YW IIPOrPaMMHBIE IPOIYKTHL. B ¢Bs3u ¢ aTuM
BCe IIPOrpaMMHOe 00ecIIeueHne MOYKHO PA3AeINTh HAa TPU TPYIIIIHL:

e  KOMMepuYecKoe (IIPOIIpHeTapHoe OT proprietar — COOCTBEHHUK);

e  yciaoBHO-OecmiatHoe (shareware);

e  cBOOOOHO pacupocrpausemoe (freeware).

IIpm mpmobpereHMH IPOrpamMMBEl KaK KOMMEPUYECKOIO IIPO-
OyKTa, cIIocob MCIIOJIb30BAHUA IIPOrPAMMEI OIpPEIEsIsSeTCsA JI-
LEeH3UOHHBIM COoTJIallleHueM. JIMIeH3noHHoe CoryIalleHnue — aTo
IOroBOpP Ha Iepenmady mpasa ucooiab3oBanud I10. Ilpu moxym-
ke IIO mpmobperaercss TUCTPUOYTUB — ITPOrPAMMHEBIN TPOIYKT
Ha KakoM-JImbo HocuTesie mHpopmalmu (B ocHoBHOM, Ha DVD).
JIunenamnounoe 10 Bcerma mmeeT MHCTPYKIIHIO TI0 YCTAHOBKE U
PYKOBOJICTBO HOJIb30BATEJIA.

K ycmosro-6ecmtaraomy I10 oTHOCSATCSA ITIpOrpaMMBbl, KOTOpPbIE
PAaCIIPOCTPAHSIOTCSA 34 IeHbI'HM, HO CYIIECTBYET BO3MOMKHOCTE Gec-
ILJIATHO WCITOJIb30BATH X HEKOTOPOE BpeMsl.

VcioBHO-6eciiaTHEIMEI 00OBIYHO OBIBAIOT CIIEIYIOIIITE
IIPOrPaAMMEL:

e  IIpOrpaMMbI C OIPAHMYEHHBIM CPOKOM JeHcTBHUsA (II0CiIe
HWCTEeUeHNsI YKA3aHHOI0 CPOKA IIporpamMMma IiepecraeT paboraTh,
ecJIM 3a Hee He IPOU3BeIeHa OIlJIaTa);

®  IIPOrpaMMEI C OTPAHUYEHHBIMHU (PYHKITMOHAILHBIMUA BO3-
MOYKHOCTSIMHU (B CJIydae OILIATHI IT0JIb30BATEJII0 COOOIIAeTCsT KOJI,
BRJIIOUAIOIIUHN BCe (DYHKIINN);
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e  HOPMAJBHO paboTalollre IPOrpaMMEbl, KOTOPhIE padMella-
0T BHOBB 00pa30BaHHBIE (PMPMBI WJIK OTHEJILHBIE IIPOrPaMMUCTEI
B IIEJISAX PEKJIAMEBL U C IIPEIJIOKEeHEM IPOU3BECTH J0OPOBOJIBHYIO
omtaty (OOBIYHO B HEOOJIBIIIOM pa3Mepe).

CsobomHO pacmpocrpausiemoe 110 He mpemycmaTpuBaer HH-
KAKHX OMPAHHYEHHUN OTHOCUTEJIBHO CPOKA PabOTHI MKW (PYHKIIH-
oHmpoBauusa nporpaMmsbl. «CBoboma I1O» ozHauaer mpaBo moJIb-
30BaTesIsi CBOOOIHO 3aIlyCKaTh, KOIKMPOBATL, PACIPOCTPAHSTD,
H3y4aTh, HU3MEHATH U yJIy4liaTh ero. MHOrue mporpaMMbl 9TOTO
KJIacca MMeIOT OTKPBIThIE rexoaabre Koael (Open sourse).

IIporpammuct Pruuapn CronnaMan co3gaa HEKOMMEPUECKYIO
opraumaanuo «DoHI CcBOOGOJHOrO IIPOrPAMMHOr0 obecrieue-
Hus». CBoeit ocHoBHOM Ieabilo DOHI CTABUT COXpAaHEHME IIPO-
rpaMMHOTI0 00ecIeueHus, IIPOIlecC pa3pabdboTKH KOTOPOro BCerma
OymeT rapaHTHPOBAHHO OTKPBITHIM, a UCXOJHBIE TEKCTHI BCETIa
nmoctymHbl. JlJ1s aToro paspaborana crerraJ bHasd JIUIEH3UA 110
AHAJIOTUM C JIUIEH3USAMHA HA HecBOOOJHOE MporpaMMHOe obec-
IedyeHre: THUIIOBOM JOrOBOP aBTOpa mporpaMmbl (o0samareis
ABTOPCKHUX IIPaB) C IIOJIL30BATEJEM, B KOTOPOM aBTOpP OroBa-
pHBaeT IIpaBa MOJb30BATEJIA II0 OTHOIIEHHIO K mporpamme. B
OTJINYKE OT THUIOBOM COOCTBEHHUUECKOM JIMIIEH3UU, JIUIIEHIUS
CrosmMaHa mIpemocTaBiIseT MOJb30BATEJII0 IIPAaBa, SBJISIOIIN-
eca KPUTEPUAMHU CBOOOJHON IIPOTPaMMBI: IIOJIyYaTh MCXOJ-
HBIE TEKCTHI IIPOTPaMM, M3MEHATH HUX, PACIPOCTPAHATH H3Me-
HEHHBIe M HEU3MeHEHHEBIe BepCHM. BIIOCIeICTBUM JIMIICH3US
Cromnmana monyumiia nassauume GNU General Public License
(«OcuoBuas obmecrBenHas yuiieHauss GNU»), cokpaimieHHO —
GNU GPL, uau mpocro GPL. CormacHo 9TO# JIHIEH3UU HU
OMH II0JIb30BATENb, CACIABIINNA MOTUQPUIINPOBAHHYIO BEPCHIO
CcBOOOOHOM IpOrpaMMbI, He MMeEeT IIpaBa PaCIpOCTPAHATH ee,
He cobiomasa Bcex MpuHIUIOB cBobomuoro 110, To ects memaTh
MOTU(UKAIINI0 CBOOOIHOMN IporpaMmbl HecBoOoaHOM. CBOGOI-
"oe 1O B ocHOBHOM Oeciitatroe, xotd guiieHausa GNU GPL =me
3ampeniaeT KOMMepPITHAJTH3alliui.

Hysxuo orimuarts cBobomuoe 6ecriatHoe 11O or GecriiaTaOro
nponpuerapaoro I10. Muorme IpoM3BOAUTEIM IIPOrPAMMEOIO
obecIIeueHnsI U KOMIILIOTEPHOI'0 000PYAOBAHUS 3aMHTEPECOBAHBI
B IIHPOKOM OECILJIATHOM PACIPOCTPAHEHHWH CBOEr0 IIPOrPaMMHO-
ro obecreveHus, KOTOpoe He sABJisieTcsa ¢cBoOOaHBIM. K Takum mpo-
TPaMMHBIM IIPOIYKTAM OTHOCSTCS CJIEIYIOIITE:

e  HOBBIe Hemopaboramuble (0eTa) BepCUH MTPOrPAMMHBIX
OPOIYKTOB (9TO IIO3BOJISAET IIPOBECTU UX IIIMPOKOE TECTUPOBAHIE);

e  [pPOrpaMMHBIE IPOLYKTEI, ABJISIOIINECS YACTbIO IIPUHIIH-
[HAJIbHO HOBBIX T€XHOJIOIUH (3TO II03BOJISIET 3aBOEBATH PHIHOK);
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e  JIOIIOJTHEHWS K paHee BBIITYIIIEHHBIM IIpOrpaMMaM, UCIIpaB-
JISIONIYe HANIeHHbIE OIINOKY NI PACIIUPSIOLINE BO3MOKHOCTL;

° yCTapeBIllue BePCUU IPOTPaMM;

e  fpaiiBephl K HOBBIM YCTPOMCTBAM WJIH YJIYUIII€HHBIE
OpafBepsl K YiKe CYIIeCTBYIOIIINM.

Bomnpocs! g1 camokoHTPOIIS

1. Yro rmakoe apxmrerrypa OBM? Ilepeumcimre OCHOBHBIE
yerpoiicrea 9BM. B uem cocTonT IPHHITAIT OTKPBITON apXUTEKTYPHI?

2. Kewm 0v111 cchopMyipoBaHbI OCHOBHBIE TIPUHITUIIB OpTa-
"Husanuu OBM u B yem oHu cocrodar?

3.  Omumrmre apXUTEKTYPy COBPEMEHHOI'0 KOMIILIOTEpA.

4. Kaxr M0RHO KJIacCH(UITIPOBATEL IPOrPaAMMHOe obecIiede-
HIeE II0 er0 Ha3HAYEeHHIO?

5. Ha raxwme KJIacchl MOKHO Pa3IeIUTh IIPOTPaMMHOe obec-
TIeYeHme 10 CTII0CO0y ero paciIpocTpaHeHUs !

6. Yro 006Im1ero u B UeM OTJIMYHE YCIOBHO-0ECIIITATHOIO U CBO-
0OQHOI0 IIPOrPpaMMHOI0 0becIIeueHns?
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TJIABA 2.
OIIEPAITMOHHBIE CUCTEMbBI 1 CUCTEMHOE
IIPOI'PAMMHOE OBECIIEYEHUE

2.1. OyHKOUM OHEepPAIIOHHON CHUCTEMBI

OrmepalronHast cucTeMa II0 IIPaBy CUUTAETCS CAMOM TJIABHOM
IporpaMMo¥ KOMObIOTEepa. OTO O0BICHSIETCS MHOroobpasmem
(byHKIIHII, KOTOpBIE OHA BBIIOJIHSET.

Onepauuonnas cucmema (OC) — COBOKYIHOCTH IIpOrpam-
MHBIX CPEJICTB, OCYIIIECTBIIAIONINX YIIPABJIEHIE allllapATHOM YaCThIO
OBM, obecrieunBarommx opPEKTHBHOE HCIOJIL30BAHIE PECypCoB,
3aIIyCK IIPOrpaMM, X B3aUMOJIEHCTBYE C BHEIITHUMU YCTPOMCTBAMU
U IPYTCHEMU IIPOrPaAMMAMH, JUAJIOT II0JIb30BATEISI C KOMIIBIOTEPOM.

Ecre u npyrue onpenesienuss OC, Ho OOJIBIIHHCTBO M3 HUX CBO-
JIUTCS K TEePEUNCIIEHUI0 (PYHKIIUI OIIePaIlOHHON CUCTEMBI.

ITo cytwm, omeparmonHas cucremMa obecrIeYnBaeT TPU BUAA UH-
Tepdeiica (B3anMoaeCTBUS, B3BANMOCBSA3MN):

e Annapammnubiii unmepdgheric — COBMECTHOE (PYHKIIMOHM-
pOBaHIe BCeX YCTPOMCTB KOMIILIOTEPA, paclipeeieHIue PecypCoB.

o Ilpozpammmnoiii unmepdghetic — obecrneueHmne apdex-
TUBHOU Pa0OTHI M B3aHMMOJIEMCTBHUS IIPOrpaMM MEKIYy CO00M u
c anmapaTypoiu.

o Jlonibzosamenvekuli unmepghetic — COBOKYIHOCTD
CPEJICTB, IIPY ITOMOIIX KOTOPBIX IT0JIH30BATE/Ib B3aUMOIEHCTBYET
C PA3JIMYHBIMU IIPOrPAMMAME U YCTPOHUCTBAMU.

Wcxomsa ua oT0r0, MOKHO IIE€PEUNCINTL OCHOBHBIE (DYHKIIUH
OoneparuoOHHON CHCTEMBbI:

1. VopaBienue ycTpoiicTBAMH BBO/a-BBIBOJA, oObeclieueHIre
B3aMMOJIENICTBUSA C YCTPOUCTBAMHU KOMITBIOTEPA.

2. YupaBieHne BHyTpeHHEN U BHEITHEH MaMsAThI0 KOMITBIOTE-
pa, obcaykuBanmne paiIoBOM CHCTEMBL.

3. Yopasienne paboToi IIPUIIOKEHUHN (IporpaMm).

4. Obecrevenne B3aUMOIEUCTBHUS II0JIb30BATEJIS ¢ KOMIIBIOTE-
poM (I0JIB30BaTEJILCKOI0 HHTEP(deiica).

Kaaccupunupyror OC 1o HECKOIBKEM NPU3HAKAM:

®  OJHO3aIAaYHBIE ¥ MHOT03aTaYHBIe (IT0 THUCITY OTHOBPEMEH-
HO BBIIIOJIHAOIINXCA 3a1aY, UJIX IIPOrPaMM);

®  OJHOIIOJIb30BATEJILCKME U MHOI'OIIOJIb30BATEJIbCKHE (110
YHCJIY OJJHOBPEMEHHO paboTaloIIuX I0Ib30BaTeJIe);

e  aBTOHOMHBIE M CeTeBble (0 HAJUYMIO CETEeBBIX CIIYKO
U CEPBUCOB).

B mHorosamausbx, MHOroOmoab3oBaTebckux u cereBbix OC
(bYHKIIMOHAIBHOCTD CHCTEMBI PACIIIHAPSIETC.
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JlommomamrenbHbie yHKIMH MHEOro3agaunoi OC:
e  obecrieueHre OJHOBPEMEHHOIO BEHIITOJHEHHUA He-
CKOJIBKHX IIPOTrPAMM, YIIPaBJIEHKE IPOIIECCAMU;
e  pacmpeleseHHe PecypcoB KOMIIBIOTEPA MEKIY BhI-
MIOJIHAOIUMHUCS IIPOrPAMMAMMY,;
e obecrieueHrie 0OMEHA JAHHBIMU MEYK/TY IIPOrpaMMaMHU.
JlommosmHMTEIbHEBIE (DYHKITMH MHOTOIT0JIb30BaTe bckoM OC:
e  obeclleueHrME MHOTOIIOJIB30BATEIBCKOTO PEKUMA
paboThr;
e  pasrpaHuYeHue IpaB JOCTyIIa;
e  3ammTa JAHHBIX TO HECAHKIIMOHMPOBAHHOIO JOCTYIIA.
Jlommomaurenbubie pyrkimu ceresoit OC:
° obecmeueHne ceTeBOro mHTepdeca.
Pacemorpum mogpobuee Hambostee BaskHbie pyHKImn OC.

2.1.1. Ynpaenienue yempoticmeamu 6600a-6b1600a
u opy2um annapammubvim obecnewenuem Komnovlomepa

Bammas samava OC — ympasiasats paboToil pasIdYHBIX
YCTPOMCTB KOMIIBIOTEPA M 00ECIIeUMBATHL B3aWMOIEHCTBHE IIPO-
rpaMM KOMITbIOTEpa ¢ 9TUMu ycrpoiicteamu. CyImecTByOT COTHA
Pa3MUYHBIX MOJeJiell pas3HOOOpPa3HBIX YCTPOMCTB KOMITBIOTEDA.
Hu omgun paspaboTymk IIpOrpaMMHOIO 00ECIIeYeHUs He MOKET
V4EeCTh BCe BAPUAHTHI B3aWMOMEHMCTBUS IIPOrPAMMEBI C TeM WJIN
uHbIM ycrpoiictBoM. OC BBIMOJIHSIET POJIb ITOCPETHUKA MEKITY
IPOrpaMMOM M YCTPOMCTBOM, K KOTOPOMY O0Opalmaercs: mporpam-
ma. B OC comepskarcst crernuasbHble IIPOrpaMMbl, Ha3bIBaeMble
opatieepamu, TPy TIOMOIIY KOTOPBIX W OCYIIIECTBJISETCS YIIPaB-
JIleHWe TeM WJIA WHBIM ycTpoicTBoM. JlpaiiBephl MMET TOUKK
BXOJ1a JJIsT B3auMoeiicTeus ¢ mporpammamu, a OC pacmpemesnser
obpalennsa mpuiioxkenni Kk gpasepam. Oosruuo ¢ OC mocrasis-
OTCSI TpafiBepHI JIJIs OCHOBHBIX YCTPOMCTB KoMmboTepa. OmHAKO
JIJIsT HEKOTOPBIX YCTPOMCTB (TaKUX, Kak rpaduyeckas IJIaTa WJIH
TPUHTEP) MOTYT HMOTPeOOBATHCS CITEITMAIbHBIE JparBepHI, KOTO-
pBIe 00BIYHO IIPEJOCTABIISIOTCS IIPOU3BOTUTEIEM YCTPOMCTBA.

2.1.2. Ynpaesienue namamuvio

ITamsaTe, kak BHYTpeHH:As, TaK U BHEIIHSS, ABIIETCA BasKHEH-
UM pecypcoM, ympapieHme kotopbiM ocytmectsiasercs OC. s
VBEJIMUEHUsI 00heMa OIEePATHUBHON MaMSATH HCIOJIB3YeTCS TEXHO-
JIOTUSI BUPTYAJILHOM ITaMSATH, KOTJIa ollepaTUBHASA IaMATh U YacTh
BHeIIHeN maMATH Ha JUCKe paccMaTpUBAIOTCA KaK eIMHOe IIPO-
CTPAHCTBO BUPTYAJIbHOU MaMATHU C €IUHOMN ajpecaliyieil, Koropas
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Ha3bIBaEeTCA JIOTUYECKOU aJIpecaliiell, Tak KaK He COBIIAJIaeT C pe-
AJLHBIMU (PU3UIECKUMU AJIPECAMHU 3AIIOMUHAIOIINX YCTPOUCTB.

OC orcuesxuBaer CBOOOJHYI0 W 3aHATYIO IIAMSTh, BBIIEJIS-
€T OIEepPaTHBHYIO ITaMSITh IIPOIleccaM W OCBOOOMKIAET ee IIpH 3a-
BEPIIIEHUM IIPOIIECCOB, BBIMIOJIHSIET IIpeobpasoBaHue JOTUYECKUX
aJpecoB B (pU3MUECKHe aIpeca salloOMUHAINX yerpoiicts. Korma
pasMepsl OCHOBHOM ITaMSTH HE JOCTATOYHBI JIJISI PA3MEIIeHUs B
Hel Bcex mporteccoB, OC BBITECHSIET HEAKTHBHBIE ITPOIECCH M3
OIIePATUBHOM IIAMATU HA IKWCK W BO3BPAIIAET UX B OIEPATUBHYIO
[IaMsATh, KOTIA B HeM 0CBOOOIKIAETCS MECTO.

Kpome Toro, TexmHosorus BUPTYaJILHON IIAMSTH II03BOJISIET
pasnessaTs GU3NUIeCKyo IaMaTh HA OTIeIbHBIE OJIOKHM U pacipe-
MeJISITh WX MERJY PasIMYHBIMU 3amadaMmu (mporeccammu). [lpwm
9TOM IIpEIyCMAaTPUBAETCA HEKOTOPAs CXeMa 3alllUThl, KOTOpas
OIpaHUYUBAET 3aa4y TeMU OJIOKAMHU IaMATH, KOTOPHIE e IIpHU-
HAJJIeJKAT, U He paspelraeT 3aluchiBaTh JaHHbIE B pyrue 0JIOKH
IaMATH.

Mo:%HO0 BBIZIEIUTE TPU MOAX0A K OPTraHU3AITUN BUPTYAIbHOM
TIaMsATH:

e CrpanuuyHas opraHu3anus OaMATH (CMPAHUUA —
0JI0K mmaMsaTh (PUKCHPOBAHHOrO pasmepa). Ilpu crpanudwHoil op-
raHU3aIUy MaMATH JIIOOOMY IIPOIIECCY JOCTYITHA JIMIIhL Ta (PU3H-
YecKas ITaMATh B IIpe/iesiaxX BBIIeJIeHHOTo OJI0Ka, KOTOpas eMy Co-
OTBETCTBYET, ¥ HE JOCTYIIHA ITaMsATh IPYTOTo OJIOKA, BIIeJIeHHAS
IPYroMYy IIPOIIECCY.

e CermenrHasa opranusanusa nmamsatu (ceemenm — OIJIOK
[IAMSATH C IIePEMEHHBIM Pa3MepOM, OJHOBPEMEHHO JOCTYITHBIA He-
CKOJIBKUM 1mporteccam). CerMeHTh MOTYT MMETh Pa3JIMYHbIE Pas-
MepHhl, IPUYEM padMep CerMeHTa MOKEeT MEeHATHCA JTUHAMUYECKH.

e (CermMeHTHO-CTPAHWYHAS OpPraHuU3anus IIAMATH,
KOMOMHUPYIOIIAS JBA IIPEIBIIYIINX IT0IX0/Ia.

B coepemennrix OC wucmosb3yercss CerMeHTHO-CTPaHUYHAS
OpraHu3anus MaMATH, IIPU KOTOPOM IIPOUCXOIUT ABYXYPOBHEBA
TPAHCIIAINSA BUPTYAJIHHOTO afpeca B (puandecKuii. BupryaabHbri
ajIpec COCTOUT M3 TPeX II0JIel: HoMepa cerMeHTa BUPTYaJIbHOM ma-
MSATH, HOMEPA CTPAHUIIEI BHYTPU CETMEHTA U CMEIeHNUsI BHYTPU
crpauwuIbl. COOTBETCTBEHHO, JJIsT ITPE00Pa30BAHNS BUPTYATbHBIX
aapecoB B (pU3UUECKHE IIPUMEHSIIOTCS IBe TAOIUIILL: TAOJIMIIA cer-
MEHTOB, KOTOpas CBA3BIBAET HOMEp CerMeHTa ¢ TaOJIUIIeH CTPaHMIT
¥ HA3bIBAETCA TaKiKe TAbJIUIEH KAaTaJIOrOB CTPAHULL, W TAOJIHIA
CTPAHMUIL JJI KaskIoro cerMenrta. [lpu mpeobpasoBaHum BUPTY-
aJIBHOTO ajpeca 9JIeMeHTa B (PU3WUEeCKUN aJIpec ITepBOHAYATIBHO
10 HOMepPy KaTaJiora CTPaHWI] YCTAHABJIUBAETCS Tpebyemast Ta-
6suria crpanwuil. Jlamee ¢ mcmosb3oBaHmeM TaOJIUIBI CTPAHUIL U
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HOMepa CTPAHUIIBI OIIpeIessaeTcs (PU3NIEeCKUM aJpec CTPaAHHUIIEI,
a, 3HASA CMEIleHNe BHYTPHU CTPAHMIIbI, MOYKHO OIIPEIeSIUTh PU3H-
YeCKHUH ajpec MCKOMOTo ajieMeHTa (puc. 2.1).

Jlormgeckuii anpec

Howmep Homep cTpanmie! Cuem eHIe BHY TPH
CErMEHTA | BHYTPH CETMEHTa CTPAHMLIEL
Tabmma cermMenToB N Tabmmua crpanmLy Diziecras
(raTamor cTpanMIT) CeTMeHTa CTpAHHIIA
Puzireckmit ‘J
|, Cermenr N Crpanmma
ampec

Puc. 2.1. CermeHTHO-CTpPAaHUYHAS OPTAHU3AITHS TAMITH
2.1.3. Opzanu3auus ghaiisznoeoti cucmembwt

OC pnomxma obecriednBaTh JOCTY K JAHHBIM W OPTAHU3AITAO
WX JOJTOBPEMEHHOI0 XpAHEeHWsI BO BHEIIHEH maMaTh. Jra (yH-
KITUST Peasin3yercs ¢ MOMOIILI0 (haliiogoll CucmeMmb, — CACTEMBI
XpAHeHUs JTaHHBIX HA BHEITHUX YCTPOHMCTBAX.

Jlorumueckasa oprauusanusa panIoBOM CHCTEMBI

@Dalinn — 9T0 UMEIIAsT UMSI COBOKYITHOCTD JTAHHBIX Ha BHEII-
HeMm HocuTesie nHdopmartuu. (Ilox maHHBIMY TOHUMAIOTCS U CAMU
JaHHbIE U IIPOrPAMMEI JJISI UX 00PabOTKM.)

ITosmpsoBaTesn MoryT gaBaTh paifijiaM CHMBOJIBHBIE WMEHA.
Kammas OC mMeer cBom mpaBmjia COCTABJIEHWS MMeH (DAMIIOB
(momycTrMBbIE CUMBOJIBI IMEHH, JUTHHA nMeHn). B HexkoTopsix OC,
"anpumep B Windows, mms aiiyia BKJIIIOUAET W paclInpeHue,
wim tui, daiiiaa. O0praHO paciupenus txt, doc MCIOIIB3YIOTCS
IIJIS TEKCTOBBIX (DAMJIIOB, eXe — JIJIs MCIIOJIHAEeMBIX (haiyIoB U T. .
Opnaxo B OC cemeiictsa Unix He IIPUHATO JOIKUCHIBATH PACIIHPE-
HUe K UMeHU aiiyia, XOTs 9TO U He SIBJISIeTCS OITUOKOM.

Daiis! U151 yI00CTBA UCTIOJIH30BAHMS O0BETUHSIOT B TPYIIITHI TIOT
obmyM HasBauueM. Tak 0bpasdyroTest KaTaJioru (IUPeKTOPUHN, ATIKH).

Kamaunoe (mupekTopus, Iamnka) — COBOKYIIHOCTD (haiJioB U Ka-
TaJIOr0B, 00bEeIMHEHHEIX 10/ OJHUM nMeHeM. KartaJsior comepsxur
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CImCcOK (paiioB M KaTajoros, Haxogamuxcsa B HeM. Jia OC ka-
TaJIor — 9T0 (Pailyi, B KOTOPOM 3alrcaHa HHQOPMAIIKA 0 (paiiaax 1
KaTaJiorax: uMs, paciliupeHne, MEeCTOHAXO0KIeHNe, pasMep, JaTa
¥ BpeMsI CO3[TaHUs U JIP.

B sornueckoit opranusarum painsioBoit cucTeMBl 0013aTEIBHO
BBIJIEJISIETCS XOTs OBbI OTUH KAaTAaJIOT — KOPHEBOM (IJIaBHBIN, OCHOB-
HOI), KOTOPBIH COMEPIKUT BCE OCTAJIHLHBIE KATAJIOTH.

Karasor mosker comepskaTh Opyroil KaTajor, KOTOPBIA HA3bI-
Baetcst nodkamasioeom. I1o oTHOITEHNO K TTOIKATAJIOTY KaTaJIoT,
COZIEPIKAIINN €r0, Ha3bIBAETCSI HAOKAMAI020M, WA POOUMED-
ckum kamagnoeom. Takum obpasom, hopMHUPYETCS TPEBOBUIHAS
repapxudeckasi CTPYKTypa — JiepeBo KaTtayoros (puc. 2.2).

KopHeBOW KaTtanor
/

‘ Dir1 ‘ ‘ Dir2

Puc. 2.2. ®aitnosas cucrema. JlepeBo daiiioB u KaTasoros

B pasubBIX KaTasorax MoryT cojepskaThCs (PaniIbl ¢ OMHUM U
TeM ske uMeHeM. I1oaTomy, 4TOOBI OIHOZHAYHO OLIPEe/IUTh (PaiiI,
HEODXOIMMO YKAa3aTh hOJiHOe uMs patiia — MapuipyTt (nymo) &
aromy aiiTy, TO eCTh IIEPEUHCTIUTH BCe KATAJIOTH, BeIYIIHeE K 9TO-
My daity. Ilpu ykasaHum mytu K (aiioy KaTaJord OTOeIS0TCS
IpyT OT Jpyra cuernuaabHbiM cuMBosioM (B Windows ato «\», B
Linux — «/»). Tax, filel kopaeBoro karasora (puc. 2.2) ©UMeeT I0JI-
moe nMmd: /filel, a filel xarasora Dir4: /Dir2/Dir4/filel.

Duaunueckasa oprauusanusi panjaoBOi CHCTEMBI

Kaxum obpasom smormueckas opranusaiius QpamiaoBoi CTPYK-
TYphI OyIeT BOILIOIIEHA HA (PU3MIECKOM HOCHUTEJIE (KeCTKOM WJIN
OITUYECKOM JuCKe, QJIeIIKe U JIP.), 3aBUCUT OT KOHKPETHOH daii-
JIOBOI cucTeMbl. B KaskI0i OmepalimoHHON CHCTEMe 9TOT BOIIPOC
pemraercst mo-ceoemy. IloaTomy cyIecTByeT GOJIBIITOE KOJIHIECTBO
daitioBeix cucrem. Hexoropsie 3 HUX MOIIEPIKUBAIOTCS PA3ITAY-
maeivu OC, manpumep, FAT (ceituac, B OCHOBHOM, HCITOJIb3YeTCS
U1 XpaHeHHs JAaHHBIX Ha Quiemrkax HeOoabInon emroctu), UDF
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(1T ONITMYECKUX JIWCKOB), T0ATOMY JAHHBIE C ITHUX HOCHUTEJIEH
MoryT ObITH mpouwnTans! 060 OC. Kak mpaswuito, st opranu-
3aIUu XpaHeHUA JTaHHBIX Ha sKecTKoM aucke Kasaas OC ucmoinb-
3yeT CBOIO (PaIIJIOBYIO CHCTEMY, KOTOPAs He 00513aTeTbHO OoIep-
sgkuBaercs apyrumvu OC. Hampumep, B Linux momiepsKkuBaioTcs
Takue aityioBele cucremul, kak XFS, RaiserFS, JFS, EXTS, uo
oTH (paiiiIoBBIEe CHCTEMBI He mojmeps;xuBaiorcss B Windows, moarto-
My gaHHbIe ((paiiybl) IIepeyurcIeHHbIX (PANJIOBBIX CHCTEM HE MO-
ryT OBITH mpounTaHbl B Windows.

Bribop Toro, kakas daitsoBas cucrema 0yIeT UCII0JIE30BATHC,
OCYIIECTBJISIETCS TIPU popmamuposaruu aucka. Ilepen dopma-
THUPOBAHUEM OIEPAIIMOHHAS CUCTEMA TIEPEUNCIISET ITOJIePKIBa-
eMble (pafJIOBBIE CHCTEMBI U IIPeJJIaraeT MoJIb30BATE 0 BEIOPATh
onHy mu3 HuX. [locite aToro muck dhopMaTUpyeTcs, TO eCTh pasMe-
vaeTcsd Ha OJIOKH (KJIacTephbl) B COOTBETCTBHU C IIPABUJIAMU BbI-
OpauHO# daiiIoBOM CHCTEMBI M HA HEM PA3MEIITAIOTCS CIIyKeOHbIe
naHHBIe PaNJI0BOM CUCTEMEL,

Brok, nnu kimacrep — equHAIIA XpaHEHUs WHQOOPMAIINH, MU-
HUMAaJbHBIA pa3Mep KOTOPOTO paBeH pas3Mepy CeKTopa JIUCKa
(512 6aiir). Yem OoJibllie pasmep OHCKA, TeM 0OJIbIe pasMep KJjia-
crepa. Jluck pasgessercs Ha HeboJblIme 0JI0KY (KIacTepsbl), OHU
HYMepYIOTCsS ¥ TAKUM 00pa3oM CO3TaeTCs aapecHoe TPOCTPAHCTBO
nucka. Jst Toro uToGbl 3ammcaTh WHGOPMAIIMIO Ha JTUCK, HAIO
«ITO3UITMOHUPOBATEL TOJIOBKY», TO €CTh YKa3aThb KOHTPOJLIEPY, B
KaKOM CeKTOp 9Ty WHMOPMAIIHIO 3amucaTh. Ajpec ceKTopa cocTo-
UT U3 HOMepa IMuanHApa (MJIM JOPOKKM), HOMepa CUUTHIBAIOIIEH
TOJIOBKH ¥ TIOPSTKOBOTO HOMEPA CEKTOpa Ha JTOPOIKKeE.

ITpu sanmmcu daiima Ha qUCcK daIoBas CUCTEMA OMPEIesIsieT,
Kakue 0JIOKU CBOOOJHBI M HAUMHAET 3allUCh JAHHBIX B OTU OJIOKH
(oHu He 00513aTEJIHHO PACIIOIOKEHBI TTOCJIEI0BATEIHHO HA JIUCKE).
To ects datis, 3amMCcaHHbBIN HA IUCK, IIPEICTABIISIET COBOKYITHOCTD
0JI0KOB, a (paiiroBas crucTeMa XPaHHUT CIYKeOHYH0 HHMOPMAIIIO
0 TOM, B Kakwue 0JI0Ku 3arucaH dgait (aapeca 0J10koB). B coy:xeo-
HBIX 00JsIacTsIX (PayIoBOM CUCTEMBI XPAHATCS CBEIEHHUS O CAMOM
daiimoBoit cucreme, 0 TOM, KaKOH KJacTep K KakoMy (aiiay oTHO-
CUTCSI, KaKWe KJIacTephbl CBOOOIHEI, KaKye MCIIOPYEHBI, padMepsl,
HA3BaHWA U JPyTHe aTPUOYTHI 2JIEMEHTOB (ParJI0BOM CHCTEMBI.

Pasgessl nucka u tabiauna pasoueHunsa JucKa

Ilepsoie Bepcum MS-DOS He Mmoryim obecleyMTh IOCTYH K
OoapmmM guckaM (a 00beMBI JHUCKOB POCJIM OBICTpEe, YeM BO3-
moxkHoctr DOS). Ilosromy dusmueckue muckum B Intel-cmcre-
Max cTaJiu pa3bmBaTh Ha pasesibl. Kam bl pasmest #ecTKoro
nucka socrrpuauMaercss OC kak oT/IeTbHBIN (PU3UIECKUH UCK.
9TOo TaeT BO3MOKHOCTh YCTAHOBUTH HAa KOMITBIOTED Pa3HBIE OIle-
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paIMOHHBIE CUCTEMBI, HYSKHO TOJBKO KAMKIYI0 CUCTEMY YCTAHO-
BUTH B OTIEJIbHBIA pasmell.

Yrooer OC 3Hasa agpec Havajga KaKIOro pasiesia, B Hada-
JIO JKEeCTKOro JWCKa pasMelrnaercs mabnuuya pasbuenus oucka
Ha pasodenvt (partition table). Ora Tabmamira Haxomurca 8 MBR
(Master Boot Record — rimaBHas sarpysodHasi 3allmch), paciojo-
SKEeHHOM B CAMOM IIEPBOM CEKTOPE $KECTKOTO JIMCKA.

Tabnuiia pasmesioB comepskuT 4 3armucy o 16 6aiT mjs 4 paas-
JIeJIOB, KOTOPbIe HA3BIBAIOT nepsuurbimi. IMEHHO II09TOMY JTHCK
MOSKHO PasIeIuTh He 0oJiee 4eM Ha YeThIpe IIepBUYHBIX pasdiieia.

Korma BRISICHMIIOCH, UTO YeTHIpEX pas3fesioB s OOJIBIINX JTH-
CKOB MaJio, OBLIM M300peTeHsl Jio2uueckue pasmensl. s opra-
HU3AINK JIOTHYECKUX PAa3lesioB OOWH U3 INEePBHYHBIX Pa3esIioB
O00BABIIACTC «PACULUPEHHbLM», I B HEM CO3IAIOTCSA JIOTHYECKIE
pasmenbl. Pacimmpennbie pasmesisl camMu 110 cebe He HCII0JIb3y-
[OTCsI, OHM MOTYT JIAIIb XPAHUTH JIOTHYECKHe pasmesbl. Kasaprit
pAacIIUpeHHBIN pas3aes UMeeT CBOI TAbJHIly pa3OneHus Ha pas-
nesbl. YUMo JIOTMUecKuX pas3iesioB B IIPUHITAIIE He OTPAHNYEHO.
OHAKO peasbHO OTPAHUYEHUS BCE Ke CYIIECTBYIOT U 3aBUCAT OT
OIePALMOHHOM CHCTEMbL ¥ THUIIA YKECTKOI0 JUCKA.

IIponenypa pasbueHmss mucka HA pas3esibl OCYIILECTBJISETCS
crierima ibHOM mporpammoit fdisk mim ee ycoBepleHCTBOBaAHHBI-
mu anasgoramu. [Ipu ycranoBke OC 00BIYHO IT0JIB30BATEJIIO J1a-
eTCs BO3MOKHOCTD OIPEE/IUTh, HA KaKue Pas/iesibl HeoOX0IrMMOo
pasesiuTh JUCK, a TI0CJIe TOTO BEIOpATh, KaKkue (paiyioBbIe CUCTe-
MBI yCTAHABJIMBATL B KAMKIBIA pasmes. Pasmensr popmaTupyror-
CsI, ¥ TOJIBKO IIOCJIE 9TOTO IIPOM3BOJUTCS YCTAHOBKA OIEPAIIMOH-
HOM CHUCTEMBI.

2.1.4. Ynpaesienue pabomotii npusioxceHuti

[IpurmagHy0 KOMIIBIOTEPHYIO IIPOTPAMMY YACTO HA3LIBAIOT
npuioskenueM. [IpuitoskeHnss He B3aMMOIEHCTBYIOT HAIIPAMYIO
C YCTPOMCTBAMH KOMITHIOTEPA, a TOJIBKO UYepe3 OMepaIlMOHHYIO
cucremy. OC moaBosisser mporpaMMHCTaM a0CTPATHPOBATHCSA OT
nerasei peasiM3aiui W (PYHKIITMOHUPOBAHUS YCTPOMUCTB, MpPEIo-
CTaBJISAS HEOOXOMUMEBIM JJIsI paboThl MPUJIOMKEHUN Habop (yH-
KIui. 9ToT HAO0p PYHKIMHA (HECKOJIBKO THICAY (PYHKIUI) HA3BI-
BaeTcs unmepghetic nPpuKJLadHo20 npozpammuposarnus API
(application programming interface). Ilporpammuctsl, paspaba-
THIBAS MPUJIOMKEHNS, B IPOrPaAMMAaX HCIIOJIb3YIOT HEe0OXOIUMBIe
dyurmmu API, Tem caMbIM AT KOMAaHOLI OIEPALIMOHHON CH-
creMe caesaTh Ty WX uHyIo omeparuo. Ilosromy 6e3 OC pabora
IPUJIOKEHNS He BO3MOskHA. Hesbasa 3allycTuTh HA KOMIIBIOTEpPE
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TEKCTOBBIN PEIAKTOP, UTPY WJIN KaKoe-JIK00 JPyroe MpuJIosKeHne,
ecsu Ha HeM He ycrauorsiena OC.

OrmeparonHasi cucTeMa OCYIIEeCTBIISIET 3AMYyCK, BBITIOJTHEHUE
U 3aBepiienne mpuiIokeHni. [Ipexae, ueM 3amyCTUTD TIPHUITOKE-
aue, OC cuMTHIBAET COOTBETCTBYIOIIUM (DA M3 BHEIITHeN maMs-
TH, KaK IIPABUJIO, C ¥KECTKOTO JUCKA U 3aTPYIKAET €ro B OIepaTUB-
HYI0 ITaMATh KoMmmbiorepa. [lpu BeimosmHenwnu mpuiaoskenus OC
obecrieynBaeT BBHIJEJIEHE PEeCyPCOB KOMITBIOTEPA, HEOOXOTUMBIX
IS pabOTHI JAHHOTO MMPWJIOKEHMs. Keam 3amymeHo HecKoJIbKO
mpuirokennit, To OC ympaBiser mpaBUIBHBIM pacipeaeIeHueM
pPecypcoB KOMIIbIOTEPA MEKIY STUMHU IIPUIOMKEHUSIMI.

Jlost mpaBUIBLHOM pabOTEI MPUJIOMKEHUE TOJIYKHO IIPOUTH OIre-
panuo ycTaHOBKM (MHCTALIANNK). Heo0XoguMoCTh yCTAHOBKH
cBsizaHa ¢ TeM, uTo paspaborunku [10 He MoryT 3apamee mpeaBu-
JIeTh almapaTHyo U IPOTPAaMMHY0 KOHQUTYPATIHI0 KOHKPETHOTO
KommbioTepa. Taxum o0pa3oM, QUCTPUOYTHUBHBIN HakeT (yCTaHo-
BOYHBIA KOMILJIEKT) — 9T0 Imojrygabpurar 110, u3 xoToporo B 11po-
1ecce yCTAHOBKY (POPMUPYETCS TOJTHOIIEHHOE paboyuee IIPHIIOsKe-
HUe, OCYIIECTBJISIETCS MPUBSI3KA K CYIIECTBYIOIIEH AaIapaTHoO-
IIporpaMMHO cpejie.

Cospemennsie OC 0Gepyr Ha cebs yIpaBJIeHHE IIPOLECCOM
yCTAaHOBKYM TpmiioskeHn#. OHM yIpaBJIsTIOT pacipeieeHueM pe-
CYypPCOB KOMITBIOTEPA MENKIY MPUJIOMKEHUSIMHU, 00eCIIeUnBaT I0-
CTYI YCTAHABJIMBAEMOTO MIPUJIOMKEHUS K IpaiBepaM YCTPOMNCTB,
dopmupyroT 0bIIIIE pecypChl, PETUCTPUPYIOT ITPUIIOKEHUE.

Ecimm npuiosxenue He Oymer 00JIbIe MCIIOIb30BATLCS, €ro He-
obxomumo menHcra/LIupoBaTh. B OC, peanusayroei mpuHIIKII COB-
MEeCTHOTO MUCII0JIF30BAHUS PECYPCOB, TIPOITECC YIATIEHUS UMeeT CBOU
ocobeHHOCTH U IIpoucxoauT 1101 kKoHTposieM OC (HesIb3st JOIIyCTHUTh
VIAJIEHUsI PECYPCOB, UCIIOJIB3YEMBIX IPYTUMU ITPUJIOMKEHUSIMHA).

2.1.5. Humepdbeiic nonvsosamesis

ITocpencrBom uHTEpdEiica MOTB30BATES OCYIIIECTBISETCS TH-
aJIoT T0JIb30BATENA ¢ KOMITBIOTEPOM. 110/Ib30BaATEIBCKUN HHTEP-
(heiic maeT BOZMOMKHOCTD ITPHU ITOMOIIM KOMAH/I, MEHI0, Tpadude-
CKOM 000JIOUKM YIIPABJISATEH pabOTOM IIPOrpaMM M almapaTypsl U,
TaKUM 00pa30M, CKPBIBAET OT IT0JIb30BATEJISI CJIOMKHBIE U HEHY K-
HbIe OIPOOHOCTH B3aNMOIEHCTBHSA C alllIapaTypo.

WsnavanpHo Iuasior mob30BATENST ¢ KOMITBIOTEPOM OCYIIECTB-
JISJICS HA MAIMHHOM s3bIKe (B JBOMYHBIX Komax). Bectu Taxoin mu-
aJIor MOTJVIM CHEIMAJIMCTHI BBICOKON KBasmduraimu. HeymoocTBo
BeJIEHUsI MaJiora Ha MAIIMHHOM SI3BIKE OYEBHIIHO, II03TOMY BIIO-
CJIeICTBUM OBLI padpaboTaH 0osiee APy KeJIF00HBIA I YeJI0OBeKa HH-
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Tepderic — KOMaHOHbBLU, W UHmepgetic KOMaHOHOU CMPOKU
(Command line interface, CLI), B KoTropom auasor BefeTcs IpH TIo-
MOIIM KOMAHII, 3aIIMChIBAEMBbIX II0JIb30BATEIEM B KOMAHIHOM CTPO-
ke. CTpoka, B KOTOPOI 3aIIMCHIBAIOTCS KOMAH/IBI, HA3BIBAETCS CTPO-
KOW-IIPUTJIAIIIEHNEM, TAK KAaK TOSBJIEHUE 9TOM CTPOKK HA JKpaHe
MIOKA3BIBAET TOTOBHOCTE OITEPAITHOHHOM CHCTEMBI K JIUAJIOTY C TIOJIh-
30BaTeJieM, IIPUTJIAIIAET €r0 K JUAJIOrY. BT CTPOKU-TIPUTIIATIIEHIST
MOYKET OTJIMYATBHCS B PA3HBIX OIIEPAIIMOHHEBIX CHCTEMAX, OOBIYHO B
Hell yKa3bIBaeTCss UM TeKyIero karasora. J[o cux mop B coBpemMeH-
HBIX OIEPAIMOHHBIX CHCTEMAX OCTAETCS BO3MOYKHOCTH MCIIOJIH30BA-
HUS KoMaHaHoro uarepdgeiica. Hampuvep, B Windows MosxHO 3amy-
CTUTH KOMaHAHbIN unarepiperaTop (Ilyck — Ilpoepammer — Cmarnoap-
mubie — Komaronas cmpora wm Ilyck — Botnosinums — HabpaTh Ko-
manny cmd). Beenure B crpoky-mpuriaiiesre koMaHmy help, 4rodb
BBIBECTH CIIPpaBKY 0 KoMauzax Windows (puc. 2.3).

Bl C\Windows\system32\cmd.exe LI_I—J':' B |G |

Microsoft Windows [Uersion 6.1.7600]

¢c> Kopnopauuwa Makikpocoor (Microsoft Corp.>. 200%.

m| s

Cz~Users~HP>_

4 1 3

Puc. 2.3. Komaugnas crpoka B Windows

B Linux B KOHCOJIBHOM peskmMe OUAJIOr II0JIb30BATEJIS C
KOMITIBIOTEPOM OCYILECTBJIeTCS Ipu oMol komaua. Ho u B rpa-
duyueckoM pesrmMe MOYKHO 3aIlyCTUTh HPHJIOMKeHue 1epmunar,
KOTOPOEe aMYJIUPYEeT KOHCOJIb.

Komaumupiii mHTEpOpeTaTop OIepaIlMOHHONM CHCTEMBI pac-
) POBEIBAET BBEIEHHYIO II0JIb30BATEIEM KOMAHIY W BBIIIOJIHS-
et ee. KormeuHo, omrepalioHHbIEe CUCTEMBI OTJIMYAITCSI M HA00POM
KOMAH/I, M CHHTAKCHCOM 3aIIMCH dTUX KoMaH. MOKHO BBIIEINTH
o0IIMi popMaT KOMaHIBL:

uMs_KoMaHIH [mapamerp_1][mapamerp_2][...]

Korma mosyunim pacmpocTpaHeHMe mepCcoHaJbHBIE KOMITHIO-
TEephl U €T0 IIMHPOKO CTAJMU HMCIO0JH30BATH HE TOJIBKO IIPOTpaM-
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MUCTBI, JTUAJIOT C OTIEPATIMOHHON CHCTEMOM IIPY TTOMOIITH KOMAH/T
MHOTHM ITOJIb30BATEJISIM Ka3aJiCs CJIOMKHBIM, TPebOBaJIoCh pas-
paboraTth a1 HEX 0oJiee Opyskerro0HbIN nHTepdeiic. B 1973 r. B
WCCJIeIOBATEIBCKOM ITEHTPE KOMIIAHWHN Xerox ObLIa paspaboraHa
KoHIemms rpagudeckoro uarepgeiica WIMP (Windows — oxHa,
Icons — mmrTorpammer, Menus — menio, Point-n-Click — ykagsa-
TeJIb, YKa3bIBATh U IIEJTYOK), KOTOPOH J0 CUX ITOp CJIEAYIOT pas3pa-
0OTUMKN COBpeMeHHOro rpacdguueckoro uarepdgeiica. I paguue-
ckuti unmepdgbetic (graphical user interface, GUI) — unurepdeiic,
00ecTIeYnBATIOIINH TUAJIOT TT0JIb30BATENIS C KOMITHIOTEPOM IIPH T10-
MOIIY IpadpuUIeCKUX 00BEKTOB (IIMKTOIPAMM, OKOH, MEHIO 1 T. 1I.),
TO €CThb KOMAaH/a JaeTcs IMOCPeJCTBOM MAaHUITYJIAINN ¢ rpadude-
CKMMU 00BEKTaMMU.

OBOJIIOINSA IOJIB30BATEJILCKOIO NHTEP(deiica cBsI3aHAa ¢ IIOSBIIe-
HUeM 0oJiee IPyskeI00Horo mHTepderica, CriocoOHOr0 BBIIOJIHITH
TOJIOCOBBIE KOMAH/IBI YEJIOBEKA, PearupoBaTh HA $KEeCTHI U T. TI.

2.1.6. IToodepoicka MHO203a0aUHOCU

3adauett (unu npoueccom) Ha3bLBAIOM NPOPAMMY 8 CIMA-
ouu evinonnernus. KoHeuno, onue mpoiieccop He MOKET BBIIIOJI-
HATH OJHOBPEMEHHO HECKOJIbKO NeMCTBHH, adderT MHOro3amad-
HOCTH JOCTUTAETCS 34 CUYET OBICTPOro IEPEeKJIIUEHHS C OTHOM
3a7aYu HA JpPYyTyo. B ommepaTuBHON maMsAaTH KOMIIbIOTEPA OTHOB-
PEeMEeHHO HaXOIATCS HEeCKOJbKO mporpamm. [lpm srom kammmas
IIporpamMMa 3arpyskaeTcsd B CBOM yYacTOK OIlepaTUBHOU HaMATH,
HA3bIBAEMBIN pPa3lesioM, W He BJIUSIeT Ha BBIIOJHEHHE IPyroi
mporpamMmbl. B Kask bl MOMEHT BPpEeMEeHH IIPOIIeCCOpP BHITOJIHIAET
TOJIBKO OJHY U3 HHUX.

Muorosagauaeimu OC asasroreas UNIX, OS/2, Windows 95 u
Breie, Linux, Mac OS u gp. Camble ussectabie ogaosamaunsie OC:
MS DOS, nepsas Mac OS, koropas HassBagach «System 1.0».

Muorozamaunaa OC nomxHa o0ecliedWBATH OITHMAJIBHOE
pasjiesieHre PecypcoB KOMIIbIOTEPA MEJKIy PabOTaIOIIUMU IIPO-
meccaMu. Pecypchl — aTo TO, B UeM HYKIAeTCs MPOIlece AJIs CBOeH
paboTe! (ommepaTUBHAS MTAMSTH, IIPOILECCOP, BHEIITHUH HOCHUTEJb,
mporpaMma u 1p.). BeimeseHue pecypcoB IpoiieccaM U UX OCBO-
00K IeHMEe OCYIIECTBIISIET MeHemkep pecypcoB. CaMbIil TJIaBHBIN
pecypc — IpOoIeCCOPHOEe BPEeMsA MEXKIY BBIIIOJIHAIOIMIMMUCA 3a7a-
vamvu. OC gesiuT mpoIeccopHoe BpeMs Ha IIPOMEKYTKH, K8AHMbL,
¥ pacIpeesisieT UX MeskIy BCeMHU 3aJadaMu. 3ajava pacipese-
JIEHWs KBAHTOB IIPOIIECCOPHOTO0 BPEMEHU B CHCTEMe HA3BIBAETCS
MUCTIeTYEepU3ANeN WIN NJGHUPOBAHUEM 3a0QY W 3aHUMAETCS
oTuM pAucmerdep 3amad. Jucmerdep 3amay pacmpeesser mIpo-
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IIECCOPHOE BPeMsI MEeKIY IIPOIeCCaMM, PYKOBOJICTBYSICH OIIpese-
JIEHHBIMU IIPABUJIAMHU YIIPABJIEHUS OYEPEIbI0 IIPOIeCCOB (9TH
mpaBUjIa WHOTMIA HA3BIBAKOT JIUCIIUILIMHON O0CIy:KuBaHus). B
3aBUCUMOCTH OT TOTO, KAKKe IIPaBUJIa UCIIOJIb3YIOTCS, PA3TUIAI0T
HECKOJIBKO BUI0B MHOI'03aJaYHOCTH.

Hesvimecnsaowas MHOT03aJa4HOCTh — THIT MHOT03aJaYHOCTH,
mpu Kotopom OC 0HOBpeMEHHO 3arpyskaeT B ITAMSATH IBA WA
0oJlee TIPUIIOKEHUI, HO IIPOIIECCOPHOE BPEMsI IIPeIOCTABJISIET-
¢si TOIbKO ocHoBHOMY mpuioskenuio (foreground). Jpyrue mpu-
JIOKEHUST JIOJKHBI OBITh AKTUBU3WUPOBAHBI B (DOHOBOM DPEIKUME
(background).

JloGpoBoIbHAST, MIH KOOIIepaTUBHASI, COBMECTHA MHOT03a1a4-
HOCTB — IIPOITECC 3aHUMAET CTOJIFKO BPEMEHH, CKOJIBKO €My Heo0X0-
nrvo. OcBOOOIUTE IIPOITECCOP IIPOITECC MOYKET TOJIBKO JOOPOBOIBHO.
[1aEUpORITHK MOKET TTePEKJTI0UATE ITPOIIECCH TOJIBKO TIOCJIe TOTO,
KaK TEKyIas 3amada ocBoboauT mporieccop. [lmocom Takoit opra-
HU3AIIMH SBJIETC IpocToTa peasnusanuu. OIHaKO 100pOoBOIbHAS
MHOT03aJaYHOCTh YACTO IPUBOJUT K 3aBHCAHUIO BCEM CHCTEMEI,
€CJIU TIPOIIECC, 3aHABIINH ITPOIIECCOP, He 0CBODOKIAET €ro.

Buimecnanowas mMH0203a0a4HOCIb PEATTU3YETCS € UCIIOJIb30-
BAHUEM CJIEIYIOIIHNX METOIOB:

e  PasnomepHoe KeaHmMoOB8aHUe — BBIIEJIEHHWE IIpoIeccamM
BpeMeHHU II0 IMPUHIAIY OObrYHOM ouepemu. HKasmomy mporreccy
BBIJIEJISIETCS OJIMHAKOBBIM KBAHT IIPOIIECCOPHOrO BpeMeHu. Kcim
3a OTBeJIEHHOE BPEMsI IIPOIEeCC He 3aBEPIIUJICS, TO OH ITePEXOTUT
B KOHEIT OUepe Iy 1 JKeT HOBOTO KBAHTA IIPOIIECCOPHOTO BPEeMEeHMN.

o [InaHuposanue coenacHo npuopumemam — TITAHHUPOB-
MUK TPUCBAWBAET KAKIOMY M3 PAbOTAIOIIUX IIPOIIECCOB NPUOPU-
mem W peIraeT, B KAKOM MOPSIKe, KaK J0JIN0 U Kakue OyIyT BbI-
TIOJTHATHCS Tporiecchl. I[IIaHUpPOBIIUEK B JIF000M MOMEHT BpeMeHH!
MOSKET OTHATD IIPOLIECCOP V OMHOMI 3aaun U mepenarsb apyroi. 00-
BIYHO TAKOHM aKT IIPOUCXOIUT B Pe3yIbTaTe PeaKIluu Ha cobbimue.
B cayuae, ecoiu mpomcxoauT coOBITHE, OTHOCSIIEECS K IIPOIECCY
¢ OOJIBITIUM TPHUOPUTETOM, TIJIAHHUPOBIIMUK BBITECHSET TEKYIITHH
IIPOoIlece ¥ HAUMHAET BHIIIOJIHATD TOT, ¥ KOTOPOI'O IIPHUOPHUTET O0JIh-
mre. Hampumep, ImMeT90K MBIIKA — 9TO COOBITHE, KOTOPOE MOKET
IIPUBECTH K Ilepejade IIporeccopa JPyroMy IIPoIeccy, KOTOPOMY
MPUHAJIEKUT OKHO, T/l IeJKHYJIN MBIk, Ho mraHupoBIuK
MOSKET PeIInTh, YTO TeKYIIHI IIporiecce 0osiee BaskeH. [lpu Taxoit
OpTraHU3AITAY TIJTAHUPOBIIUK ITOJIYyIaeT CUCTEMY B CBOE PACIIOPSI-
sKeHUe, KOTyIa IIPOIEeCC 0CBODOKIAET IPOIIECCOP UJIU UCTEKAET OT-
BeJIEHHOE JITAHHOMY IIPOIIeCCy BpeMs.

Taxum obpasom, kaxaerii mporece B OC mmeeT MOMEHT CBOETO
HaAYaJIa ¥ 3aBePIeHUs U B TeYeHNE CBOETO CYIIEeCTBOBAHMS MOKET
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HAXOJIUTHCS B PA3JIMYHBIX COCTOSHUAX U MIEPEXOTUTH U OJHOTO CO-
crodauusa B Apyroe. Momean coCcTOSHUN IIpoliecca PasjindalTcs B
pasubix OC. Hampumep, 8 Windows NT pasiymmuator 7 cocToaHmi
mporiecca, B Unix — 9 cocrosgamii. OCHOBHBIMY COCTOSIHUSMU IIPO-
1ecca SBJISIOTCS: 3aIlyCK, TOTOBHOCTD, BHIIIOJIHEHUE, OKUIAHUE U
3aBepirenue paborsl. [lpu 3anycke mporeccy BBIIEIISIIOTCS BCE
HeoOXOIMMEBIE PECYPCHI W OH 3arpysKAaeTcsi B OIEPATHUBHYIO IIa-
MATb. I 0moeérnocms — mpoliece BCTaeT B 0Uepelb U MOKET Ha4aTh
BBITIOJIHEHHUE CPa3y, KaK TOJIBKO OyIeT IIPeI0CTABIIEHO IIPOIIeCCop-
Hoe BpeMs. Boinositnenue (AKTUBHOE COCTOSHKE) — IIPOIeCce 3a-
HUMAaeT IIPOIIECCOPHOE BPeMsi, BBIIIOJIHsAeT s mpolteccopom. Oarcu-
danue — 1poriecc OJIOKUPYETCS, TAK KAK OKUIAET BBITOJIHEHUS
HEKOTOPOT0 COOBITHSI, HAIIPWUMep, BBOJIA C KJIABHATYPHI, 0CBOOO-
SKOEHNSA KaKoro-anbo HeoOXOAUMOr0 eMy pecypca W Ap., W, Kak
TOJIBKO OKHJIaeMOe COOBITHE BBITIOJIHIAETCS, IIPOIIECC IIEPEXOIUT B
cocrosiHue roToBHOCTH. [Ipu 3aeeputeruu paboTel Bce pecypcHl,
KOTOpBIE KCII0JIb30BAJIMCH IIPOIECCOM, OCBODOKIAIOTCS, B TOM UH-
cJie W OllepaTUBHAS ITaMATh.

2.1.7. IIo0depocka MHO20N0J16306AMESILCKO20 PENCUMA

OmneparoHHbIe CHCTEMBI, KOTOPhIE MOT'YT IIOIeP:KUBAThL pabdo-
Ty HECKOJIBKHUX II0JIb30BATEJIeH, HA3bIBAIOTCI MHO20N0Ib308AMETIb-
ckumu. MHOromoJIb30BaTeIbCKass CHCTEMAa TOJIKHA 00eCIIeunTh
pasrpaHryveHne IIpaB JOCTyIIa U 3AIUTy HHQOPMAIIUKA KAasKIOr0
OJIB30BATEJIS OT HECAHKIIMOHHPOBAHHOIO JOCTYIIA IPYIHUX II0JIb-
3oBareJsieii. Hasmume cpecTs 3aIUThl OT HECAHKIIMOHHUPOBAHHOI'O
JIoCTyIIa — IJIABHOE OTJIMYHE OT OIHOII0JIb30BaTeabckux OC.

B muoromonssosarenberux OC KamKIBIA I0IE30BATEID MOKET
HaCTpauBaTh IJis1 cebs rpaduyueckuii mHTepderlic mMoIh30BaTe N,
TO €CTh MOJKET CO3[aTh COOCTBEHHBIE HAOOPBI SAPJIBIKOB, I'PYIIIILI
mporpaMm, 3aJaTh MHINBUIYAJIBHYI I[BETOBYIO CXeMy, IIepeMe-
CTHUTBH B yI00HOE MECTO ITaHe/b 3a/1ad.

Mmuoronoassosarenbckrne OC: UNIX, Windows NT u Brime,
Linux, Mac OS X u np.; omuomosabsoBareinbekrne OC: MS DOS,
0OS/2 panHne BepCHUH, OIEPAIMOHHBIE CHCTEMBI IJII MOOWJILHBIX
ycrpoticTs, HampuMmep, Windows Mobile u gp.

2.1.8. IToooepocrka cemu
Ecnu omepalponHas cucreMa OTIEIBHOINO KOMIIBIOTEPA TIO3BO-
JIsIeT eMy paboTaTh B CETH, TO €CTh IIPEIOCTABJIATE CBOM PECYPCHI B
o0l1Iee MOJIb30BAHNE U HCIIOIb30BATH PECYPCHI APYIUX KOMIIBIOTEPOB

CeTH, TO TaKas OIlepalloOHHAas crucreMa HasbiBaercsa cereBoir OC.
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B cerespix OC mosb3oBaTe n moaydaroT HHEOPMALIMIO O Ha-
JIMYNAY OPYTUX KOMIILIOTEPOB B CETH M MOTYT OCYIIECTBUTEH JIOTH-
YeCKMI BXO[ B APYroil KOMIIBIOTEP, YTOOBI BOCIIOJIB30BATHCI €T0
pecypcamu, mpeumyiiectrBenro Qaimamu. CereBas OC obssza-
TEJIBHO COMEPYKUT IIPOTPAMMHYIO IIOIIEPIKKY JJIsl CeTeBBIX WH-
TepdefcHBIX YCTPOHCTR (IpaiiBep CeTeBOro ajamnrepa), a TakiKe
CpejicTBa I yIAJEHHOTO BXOJA B JIPYrHe KOMIIBIOTEPHI CeTH U
CpeAcTBa JOCTYNA K YAAJCHHBIM (paiiam.

Bompocs! giis caMOKOHTPOIA

PaccrasxnTe 0 HadHAYEHUN OIEPAIIIOHHEIX CUCTEM.
Ilepeunciure pyurmuu OC.
Ilo xaxum npusuaxam riaccudurupyores OC?
. Kaxwme nomonaurensuble yHKIIMT JOJIKHA BLIIIOJIHATH
muorosamaugnasg OC?

5. Kaxwme momosmaurensbHble QYHKIINA HAKJIAIBIBAIOTCSI HA
MHOT'0IIOJIb30BaTeabeKyo OC?

6. Paccramwure 00 opranusanmu (pamiIoBoi CHUCTEMEI.

7. MHorosama4HoCTh, KJIaCCHU(PUKALIS, CIIOCOOBI peainsa-
LI MHOT033JaYHOCTH.

B 10

2.2. ApxuTeKkTypa OoOnepanuoOHHbBIX CHUCTEM

Bonsmmunerso coBpemennnsix OC mpeacTaBisgior co00M XOPOIIIo
CTPYKTYPHUPOBAHHBIE MOJIYJIBHBIE CHUCTEMEI, CIIOCOOHBIE K Pa3BH-
THIO, PACIIIUPEHHIO U IIEPEHOCY HA IpyTHe allllapaTHbIe I1aTdop-
mbl. Kaxoit-nmnbo eguuoir apxurekrypsl OC He cyimecTByer, HO
€CTh YHUBepPCaJIbHBIE OAX0bI K cTpykTypupoBaumio OC.

2.2.1. Kontvua 3auwumaut

OC poyxkHA EMETh UCKJIIOUNTEJIbHBIE IIPaBa JIJIS TOTO, YTOOI
YIIPaBJISATH PabOTON TMPUJIOKEHUH, BBIIEJSTh IJIA HUX PEeCcypChl
KOMIIBIOTEPA B MHOT03aJaYHOM pPesKruMe, 00eCrieunBaTh 3aIUTy
IAHHBIX, KOHTPOJIUPOBATE JIOCTYII IIPUJIOKEHNHN K ITaMsITH U JIp.
Takum ob6pas3om, JOKHBI OBITH 00ECIIeUYEeHBl KAK MUHUMYM B
ypoBHs npuBmieruii — Beicokuit st OC (mpuBUIErMpPOBaAHHBIN
PEKHM, WM pexcum A0pa) W HU3KUHN [IJIs OCTAJILHBIX IIPHJIO-
sKeHUN (HeIPUBUJIETHPOBAHHLIN, WJIH NOJIb306AMEIbCKUL pe-
acum paboTHL).

B coBpemenHBIX cmcTeMax dYalie BCEr0 HMCIIOJIb3YeTCs arla-
paTHO peasM30BAHHOE pa3jesieHre YPOBHEH IpuBuiaeruii. B
cxeMax 3alllUThl COBPEMEHHBIX IIPOIIECCOPOB IPEIyCMOTPEHBI Ue-
TBIPE KOJIbIIA 3aIMUTHL. T0 ecTh apXUTEeKTypa COBPEMEHHBIX IIPO-
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IIECCOPOB TO3BOJISIET OPTaHM30BATh YeTHIPE YPOBHS ITPUBUJIETHH,
omaako OosbiruHCTBO OC mMCIOIB3yeT TOIBKO aBa. BHyTpeHHee
KoJb1io umeer Homep O, B Hem paboraer cama OC (pesxrum sapa).
Buernuee kosbiro — HoMep 3, B HeM paboTanT HpuiioskeHus (pe-
skuM Tostb3oBatTesist). OC HCIoMb3yeT KOoJIbIIa 3AIlMTHI JJIS Ta-
paHTHH, 4TO TOJIEKO KoMIroHeHTEI OC Moryr obpamarbca K ee
BHYTPEHHHM MeXaHuaMaM. J[pyrumu cjoBaMu, MPUJIOMKEHUEe He
MOSKEeT M3MEHHUTb KaKue-JIrb0 mapamMerTphl, CIIOCOOHBIE ITPHUBECTH
K OTKa3y BCel CUCTEMBI.

[Iporpamma, MCIIOJIHAIOMIAACT B IPUBUJIETUPOBAHHOM DPEyKH-
Me, UMeeT BCe IIpaBa, MOdTOMY IIPOIECCOP BBIMIOJIHSET 00
KOMAHy 9TOM IIporpaMmbl. HammpoTus, B MOJIB30BATEILCKOM pe-
SKMMe IIPOITeCCOpP MOSKET WCIIOJIHSITH TOJBKO OOBIUHBIE KOMAHIBI
00palboTKY TAHHBIX U HEe UMeeT JOCTYIIA K CUCTEMHOMY aJpecHOMY
mmpocrpascTBy. [ToaTomy, ecu mpuiioskerre, paboTamwIee B I0JIb-
30BaTEJILCKOM PEsKUMeE, 00paTUTCS K CUCTEMHOM 00J1aCTH IIaMATH,
IIPOIleCccop HEME/IJIEHHO IIpepBeT PaboTy 9TOro MPUJIOMKEHUS U OHO
Oymer 3akpseiTo. [losib30BaTesibCKME TPOrPAMMBI UMEIOT JIOCTYII
TOJIBKO K CBOMM BHYTPEHHUM OOBEKTAM M TeM BHEIIHUM O0BEK-
TaM, JIOCTYII K KOTOpbiM uM paaperrer OC.

Takwme momysm OC, kak IJIAHUPOBINUE, MEHEIKED IIaMSITH,
IpafBepsl BHEIIHUX YCTPOUCTB, JOJIKHEI paboTaTh TOJBKO B CH-
cremHoM pesxknrMe. OOBIYHO B CHCTEMHOM PEsKMME HCIIOJIHSIETCS
Bce aapo OC, B ToM 4mciie u Te MOLYJIN, OJIA KOTOPEIX 9TO Heo0s-
3aTeJIbHO — (PAMJIOBBIE CHCTEMBbI, PA3JIMYHBIE CEPBUCHBIE MOIYJIN
u T. 1. [losToMy IIPUBUJIETMPOBAHHBIA PEMKUM YACTO HASBIBAIOT
PEKUMOM sIapa.

[Teperouerne U3 MMOJIB30BATEJIBCKOTO PEKAMA B PESKUM SIpa
OCYIIIECTBJISIETCS CITeIUATBLHOM KoMaH o, OOBIYHO Takas KOMaH/Ia
cpaay ske IepeaaeT yIpaBJIeHue OJHOMY U3 MOIYJIEH sIIpa CUCTEMBIL.

2.2.2. OnepauuonHbLle cucmembvt ¢ MOHOJIUMHBLMN A0POM

MownoauTHOE ampo (monolithic kernel) — crapesimmumii crocod op-
TaHMU3AIUY ONEPAITHOHHBIX CHCTEM. B 9TOM ciIyyae KOMIIOHEHTEHI
OTIEPAIIMOHHOM CHUCTEMBI SIBJISAIOTCS HE CAMOCTOSITEJIBHBIMUA MOJIY-
JISIMH, 8 COCTABHBIMHY YACTSIMHU OJTHOM OOJIBITION ITporpaMmbl. Momo-
JINTHOE SIIPO IIPEICTABIIAET CO00M HAOOP mporeayp (IIOAIIporpamMm),
KaskIas U3 KOTOPBIX MOKET BBI3BATEH KaskAyio. Bee mporemypsl pa-
00TaIOT B IPUBUIETUPOBAHHOM pesknMe. Taxum 06pazoM, MOHOJIUT-
HOE SI/IPO — 9TO TAKAs CXeMa OIEePAITMOHHON CUCTEMBI, IIPA KOTOPOM
BCE €€ KOMITOHEHTBI SBJISIOTCSI COCTABHBIMU YACTSIMU OJTHOM ITPO-
TPAMMBI, WCIIOJIB3YIOT OOIIME CTPYKTYPBI JaHHBIX U B3aUMOJIEMCT-
BYIOT JIPYT C APYIOM IIyTeM HeIIOCPeICTBEHHOI0 BHI30BA IIPOLIeIy .
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[Tpumepom crcTeM ¢ MOHOJIUTHBIM SITPOM SIBJISIETCST OOJIBITIAH-
ctBo Unix-cucrem, B Tom ynciie Linux, MS-DOS u apyrue OC.

JlocrorHcTBAMY 9TOM APXUTEKTYPBI SBJIAIOTCA BHICOKAS CKO-
pocts padorsr OC.

Ectb u HemocTaTEn y aT0M apXUTeKTypHI. IloCKOIBKY BCe Sapo
paboTaeT B OJHOM aIpeCHOM IIPOCTPAHCTBE, COOM B OTHOM H3 KOM-
TIOHEHTOB MOYKET HAPYIIUTEH Pab0TOCIIOCOOHOCTE BCEHM CHCTEMEL.

2.2.3. Onepauuornnvie cucmembvt ¢ MUKPOAOPOM

CoBpeMeHHAasT TeHIEHIUS B paspaboTKe OIMepaIiOHHBIX CHCTEM
COCTOWT B ITI€PEHECEHMH 3HAUNTEJIFHOM YaCTH CHCTEMHOTO KOIa Ha
VPOBEHB II0JIH30BATEJISI ¥ OTHOBPEMEHHON MUHUMU3ATIVH SIIPA.

CyTb MUKPOSIIEPHON apXUTEKTYPhl B TOM, YTO B IIPUBUJIETH-
POBAHHOM pesKHMMe OCTaeTcs padoTaTh TOJIBKO OUYEeHb HeOOJIbIIast
gacte OC, HaspiBaemMas MHUKPOSAPOM. MHUKPOSIPO 3aITUAIIEHO
ot ocranbpHbIX yacren OC u mpmitoskenwnii. B cocraB Mukposapa
00BIYHO BXO[AT MAITMHHO-3aBUCUMBIE MOJIYJIH, a TAKsKe MOJIYJIH,
BBITIOJIHAOINME 0A30BbIe (PYHKITUM sSIIpa 110 YIPABJIEHHIO IIPO-
meccamu, 00pabOTKe IIPEePHIBAHUM, YIIPABJIEHUIO BUPTYAaJILHOM
HaMATHIO, IIEPEChLIKe COOOIIEHUN 1 YIIPABJICHUI YCTPOUCTBAMU
BBO/A-BBIBOIA. JlaHHBIE QYHKITMM OYEeHB TPYIHO BHITIOJTHUTH B
MI0JIB30BATEIbCKOM IIPOCTPAHCTBE.

Bce ocranmpubie dyHEIMN sapa 0OPMISIOTCS B BUAE ITPUJIO-
SKeHUH, paboTaoINuX B IMOJIE30BATEIHCKOM PEKIME.

ITpumeprr OC ¢ murpossmepHoit apxurerTypoit: Symbian OS;
mukposapo Mach, mcmonssyemoe 8 GNU/Hurd u Mac OS X;
Minix u gpyrue OC.

®opmasibao Windows NT u BeIlite 4acTo Ha3BIBAIOT MUKPOSI-
IepHOM omepamuoHHoi cucreMoin. OmHarxo Murpoanpo aroir OC
caumnikoM Besimko (bosee 1 M6awiT), 4TOOBI HOCHUTH IIPUCTABKY
«vukpo». Kpome Toro, Bce KOMITOHEHTHI siIpa paboTaiT B OJTHOM
aJIpecHOM TIPOCTPAHCTBE W AKTUBHO HCIIOJIB3YIOT O0IIHE CTPYKTY-
PHI TAHHBIX, YTO CBOMCTBEHHO OMEPAITMOHHBIM CHCTEMAM C MOHO-
auTHBIM aapom. Taxkum obpasom, B Windows NT u BrIlite coue-
TAIOTCS JBA II0JIX0/1a, II09TOMY YacTo ToBopsaT, uto ara OC umeer
TUOPUIIHOE SIPO.

I';taBHOE TOCTOMHCTBO MUKPOSIIEPHON apXUTEKTYPBI — YCTOMYH-
BOCTB K cO0sIM 000pyI0BaHMsI, OITMOKAM B KOMIIOHEHTAX CHCTEMEL.
MuxposimepHast apxuTeKTypa 00Jiee HAIEIKHA, YeM C MOHOJIUTHBIM
SZIPOM, IIOCKOJIBKY OINMMOKA HA YPOBHE HEIPUBUIEIHPOBAHHON
IIPOrPaMMEBI MeHee OITACHA, YeM OTKA3 Ha YPOBHE peskuMa spa.

Kpome aroro, BBICOKAS CTEeIleHb MOIYJBHOCTH SIIpa omepa-
ITMOHHON CHCTEeMBI YIIPOIAeT J00aBIeHNe B HEro HOBBIX KOMIIO-
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HeHTOB. B Mukpoagepuoir OC Mo:kHO, He IIpephIBas ee padoTHI,
3arpyskaTh U BEIIPYKATh HOBBIC ApadBepHl, (DANJIOBBIC CHCTEMEL
u T. 1. KoMIIOHeHTH g1pa omepalMoHHoM CUCTeMbl HMYeM IIPHH-
UMIHAIBHO HE OTJINYAIOTCA OT II0JIb30BATEILCKUX IIPOrPAMM, TI0-
3TOMY JJIS MX OTJIAJAKN MOYKHO IIPUMEHATH OOBIYHEIE CPEICTBA.

HemocratkoM 2TOM apXHTEKTYpPBI SABJISETCA HEKOTOPOE CHU-
JKeHUe IPOU3BOAUTEILHOCTH, TAK KAK Ilepemava JaHHBIX MEKIY
mpolieccamMu TpedyeT HaKJIAIHBIX PACXOIO0B.

2.3. Onepamuonnasa cucrema Linux

Tlonmynspras cefyac omeparimonHas cucremMa Linux sBiasercs
mpejsicraBuresieM omepartnoHubrx cucrem cemerictea UNIX. TToa-
ToMy I Havasia caenaeM 003op UNIX u mpuyuH Homy IsspHOCTH
OTIEePAITMOHHBIX CUCTEM, BXOSAIINX B 9TO CEMEHCTBO.

2.3.1. Cemeticmeo UNIX

Omnepanmonnas cucrema UNIX Opura paspaborasa rpyImoi co-
tpynunukoB Bell Labs mox pyxosogcersom . Puum, K. Tommcona u
B. Kepuuraua B 1969 r. Ho B Hamm quwu, Korma roBopaT 00 9ToI oIre-
PAIMOHHOMI CHCTEeMe, Jallle BCero NMeoT B BUay He KoHkpeTHyo OC,
a cropee 11esioe cemeiictBo UNIX-110100HBIX OIIEPAIIMOHHEIX CHCTEM.

Bor wmekoroprie mpemcraBurenm cemeticrea UNIX: Sys-
tem V UNIX, BSD UNIX, OSF/1, Solaris, Linux, freeBSD u np.

Pacemorpum mipuumaer 40-smetreit momysisiproctr OC cemeit-
crBa UNIX.

1. UNIX — muorosamadsass MHOTOIIOJIb30BATEIECKAS CUCTE-
Ma ¢ IIAPOKHUM CIIeKTpoM yciyr. OauH MOIIHBINA cepBep MOKET
00CIyKMBATh 3AIIPOCHI OOJIBIIONO KOJIMYECTBA II0JIb30BATEJIEH.
CucreMa MOKET BBIIOJHATL PA3JIMUYHBbIE PYHKIUH — PadboTaThb
KaK BBEIYHC/IMTEJILHEIA cepBep, 00CIyKUBAIOIIUNA COTHHU II0JIL30-
BaTeJieil, Kak cepBep 0a3bl JAHHBIX, KAK CETEBOH cepBep, Moaaep-
SKUBAOIINY BaskHeNIe cepBrckl cetn (telnet, ftp, sexTponmyio
moury, cay:x0y mMerH DNS u T. 11.), Kak ceTeBoil MapIIpyTU3aTop.

2. UNIX ormocurcsi K Kjaccy Hauboee HAIEMKHBIX
u Gesomacuerx OC.

3. Ilepemocumocts. Kopg cuerembr Hanmcan Ha A3BIKE BBICO-
Koro yposHs Cu, UTO cIesaso ee IMpOoCTOM AJIS IMOHUMAHUSI, W3-
MeHEeHUH W IepeHoca Ha JIpyrue almapaTHble IiatdopMbl. Bee
YaCTH CHUCTEMBEI, He CUMTAs Aapa, ABJIAIOTCA IIOJTHOCTHIO MAIIWH-
HO-HE3aBUCUMBIMH. OTH KOMIIOHEHTHI HAIIMCAHBL Ha a3bike Cu, u
IIJIS UX IIepeHOoca Ha HOBYIO IIATQOpMY TpebdyeTcs TOJILKO IIepe-
KOMITMJIAIMSA NCXOQHBIX TEKCTOB B KOIEI IIeJI€BOr0 KOMIILIOTEpA.
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4. Craupaprusanus. Hecmorpss Ha MHOrooOpasme BepcHid
UNIX, ocHOBOII Bcero ceMeiicTBa ABJISIOTCS IIPUHITHUITAAIBHO OJTH-
HAKOBasi apXUTEKTypa U P CTAHIAPTHHIX nHTepdeticoB. OmbIT-
HBIH aIMUHUCTPATOP 0e3 OOJIBITIOT0 TPY/Ia CMOKET O0CTY:KUBATH
IPYTYIO0 BEPCUIO CUCTEMEL.

IEEE u POSIX — cranmaprusanusa nuarepdeiica IprKIaIHOro
mporpammupoBanust API UNIX, koropast obecrreurBaeT mepeHo-
cumMocTh nipuitoskenuit B pasubie Bepcuu OC cemeticta UNIX. To
eCTh IPUJIOKEHUS, HAIIMCAHHBIe, HAIIPUMED, JIJIs Solarls JToJIHEL
BBITIOJIHATHCA U 1o, Linux, u mox freeBSD.

5. Hanwmuwne 00JIBIITOTO KOJIMYECTBA ITPUJIOIKEHUHM, B TOM YH-
cJie cBOOOIHO PACIIPOCTPAHAEMBIX, HAUNHAS OT IIPOCTENIIHNX TeK-
CTOBBIX PEIAKTOPOB M 3aKAHYMBAS MOIIHBIMU CHCTEMAMHU YIIPAB-
JIeHnd 0a3daMu JaHHBIX.

2.3.2. Kpamkasa ucmopusa Linux

Omnepamnuonnsie cuctembl Tumma UNIX wmaHavaapHO pas-
pabareiBasich st paboTBl Ha OOJBIMMX MHOTOMIOJH30BA-
TeNbCKUX KOMIIbIOTEpax — MeiH@penmax. B mauame 90-x rr.
CTYIeHT XeJbCUHKCKOro yHuBepcutrera Jlumyc Topsaabic
npuctynui k paspaborke UNIX-mmomobroit OC g IBM-cos-
MECTHUMBIX II€PCOHAJTBLHBIX KOMIbIOTepoB. Daiabl IepBOro Ba-
puanTa Linux (McxomHble KOJbI) OBIIN OHyOJIMKOBAHBI B MH-
tepuetre B 1991 r. JI. TopBasbac He cTas maTeHTOBATH UJIU
WHBIM 00pa3oM orpaHuduBaTh pacmapocrpanenue Hopoit OC. C
caMoro Hadasia Linux pacmpocTpaHseTcs Ha yCJIOBUSIX, OIpe-
nenseMmbrx nuiensuein General Public License (GPL), npunsa-
TOM [JIsI HMPOrpaMMHOro obeclieueHusi, paspabaTeIBAeMOTo B
pamrax neusxenus Open Source u mpoexra GNU. Paspa6oTra
Jluayca TopBaJsbjica mpeacTaBssija coO00M TOJIBKO SAIPO OIe-
PaluoOHHO CUCTEMHI.

Aopo — aro ocHoBHAas, onpegendomasa yacte OC, koropas
VIIPABJISET aNlapaTHBIMHU CPEJICTBAMHU W BBITIOJTHEHUEM IIPO-
rpaMm. Y musiumos. BBITOJIHAOT CJIYKeOHbBIe (PYHKITHUH.

K 1991 r. B pamrax mpoexra GNU y:xe 6bL10 paspabo-
TaHo OOJIBIIOE KOJMYECTBO PAas3HOrO poma yTwiauT. Ho mis
npespamenuss GNU B monuornennyio OC me xBaraso sjpa.
Paspaborka simpa Takske Besiach, HO IO PAa3HBIM MPUIUHAM
3agepskuBasack. lloaromy mosBiienume paspaborku JI. Top-
BaJIibJica OBLJIO OYeHBb CBOEBpeMeHHBIM. Takum obpasom, 0o-
Jiee TPaBUJIBLHBIM OBLJIO OBl HA3BIBATE OMEPAITHOHHY0 CHCTEMY
Linux — GNU/Linux.
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2.3.3. Ocnosnuvie xapaxmepucmurxu OC Linux

Linux — camasi coBpemMeHHAas, yCTOMYUBAsA 1 OBICTPOpPa3BUBA-
foIascss CUCTeMa, MOYTH MTHOBEHHO BOHWpAalomias B cedsi caMble
TocJeHue TexXHoJornueckne HosirectBa. OHa obJsiamaer Bcemu
BO3MOYKHOCTSIMHU, KOTOpPBIE MPHUCYIIW COBPEMEHHBIM IIOJTHODYH-
KITMOHAJIBHBIM OII€PAIIMOHHBIM CHCTEMAM.

1. Hapesxaas mHOrosamadyHas MHoromoJsbsoBaresibeckas OC
JIJIsI TIePCOHATIBHBIX KOMITHIOTEPORB.

2. OcyrecTBiisieT a(ppeKTUBHOE yIIpaBJIeHHEe ITaMATHIO.

3. Ilogmep:muBaer pasauyunbie (PANIOBBIE CHCTEMBI.

4. IlpemocraBisieT ceTeBbIe BO3MOYKHOCTH.

5. Paboraer Ha pas3HBIX anmapaTHHX miIaTgopmax (Ha Bcex
BepcHUAX MHKpompoleccopos Intel, ma mporeccopax AMD, paas-
pa6oraus Bepcun OC u Qi IPyruxX THUIIOB IIPOIECCOPOB.

2.3.4. Jucmpubymuevt Linux

Cawmbie mepBble Bepcuu Linux moMeniajnuch Ha IBYX JUCKE-
tax. IlepBasa guckera Obliaa 3arpy30dHOM U COmEP:KAaIa SAIpO, a
BTOpasi — KOPHEBYIO (paMiIOBYI0 CHCTEMY W OCHOBHBIE YTHUJIUTHI,
paspaboranubsie B pamrax mpoexktra GNU. Ilporecc xomudury-
PUPOBAHUS W HACTPOUKM CHCTEMBI IIPOM3BOIMJICS BPYYHYIO U
TpeboBaJI oOmIMpPHEIX 3HaHWi. UToOBI ycraHoBKa Linux crasa
MOCTYIIHA He TOJBbKO 9KCIIepTaM, CTaJnd pas3pabaTHIBATHCS JTH-
crpubyTuBel Linux.

JHucmpubymue Linux — 210 Ha00p HAKETOB IIPOrPaMMHOT0
obecrreueHuns1, BKJIIOYAONINI 0a30Bble KOMIIOHEHTHI OIIePaIHOH-
HOM cucTeMBbl, HaOOp TPOTPAMMHBIX IPHUJIOMKEHUHN, ITPOrpaMMy
WHCTAJIJISAIAN, KOTOPAs IT03BOJISET YCTAHOBUTH HA KOMIIBIOTED
moJsb3oBaresss omeparnuonnyo cucremy GNU/Linux u mabop
HPUKJIAIHBIX [IPOrPpaMM, HEOOXOMUMBIX IJIsI KOHKPETHOTO IIPH-
MEeHEeHUS CHUCTEMBI.

ITockoabky pa3paboTKON AUCTPUOYTUBOB 3aHUMAETCA 00JIb-
1I10€ KOJIMYECTBO HE3aBUCUMBIX TPYIII IIPOrPAMMUCTOB, TO CEM-
Yac B MUPE CYIIECTBYET YsKe COTHU Pa3JINYHBIX JUCTPUOYTUBOB
Linux (cm. http://distrowatch.com/) u Bce Bpems mosBISIIOTCS
HOBBIe. HoBBIe NUCTPHOYTHUBEI CO3IAIOTCS, B OCHOBHOM, HE HA
IyCTOM MeCTe, a HAa OCHOBE OJHOI0 M3 YK€ CYILIeCTBYIOIIUX JTH-
crpubyTuBoB. OT/IMYA0OTCA TUCTPUOYTHUBEI, IIPEIKIE BCETO:

—  IIpOrpaMMOM WHCTAJLIISIIHT;

—  WCIIOJIb3yEeMBIM CPEJICTBOM YCTAHOBKM MPOrPAMMHBIX I1a-
KeToB (CHCTEeMOIT yITpaBJIeHUS ITaKeTaAMMU);
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—  COCTABOM YTHJINT M IPHUKJIAJTHBIX IIPOTPAMM, BEJIIOUEH-
HBIX B JTUCTPUOYTUB;

—  CIleHapueM HaYaJIbHOM 3aTPy3KH;

—  TpeboOBaHUSIMU K ammaparype.

Mo:%HO0 BBIIEJINTD TPU OCHOBHBIE TPYIIIEI JUCTPUOYTUBOB:

1. Ha ocuose mucrpudyruBa Red Hat, mepemmenoBamHOro
nosguee B Fedora Core. Hawmbosee maBecTHBIE AUCTPHUOYTHUBEBI
aroit rpymmbl — Mandrake (miu Mandriva), B Tom dmcie pycudu-
mupoBauHble — ASPLinux, Linux Ink, AltLinux (za ocaoBe Man-
drake) u np.

2.  Ha ocuose guctpubyruBa Debian. K atoit rpymme otHo-
caTcss HanboJiee TOMYJISIPHEBIM cefiuac BO BCeM MUPe JUCTPUOYTHUB
Ubuntu, raksxe Knoppix, Storm u mp.

3. Ha ocuose gucrpudyrusa Slackware. K aroii rpyrmme or-
HOCHUTCS openSuSe.

B Poccun cmoskmiiock Tpu KOMaHIBI pa3pabOTYMKOB, CO3/1a10-
IIUX ¥ TOIIEePRUBAIOIINX PYCUPUITIPOBAHHEIE JUCTPUOYTUBHL.

Opna m3 xomaug — «ALTLinux» (http:/www.altlinux.ru), xo-
Topas BeIIycKaeT cobcrBeHHbIH mucTpubdytne ALTLinux. Ha mpors-
SKeHUH TI0CJIeTHUX JIET 9Ta KOMAaH/1a aKTHUBHO paboTaeT B HAIIpABJIe-
HUM BHEIPEHUS CBOOOIHOIO IIPOrpaMMHOr0 obecIieueHns B 00paso-
BaTesbHbIe yupeskaenus Poccun. OHu paspaboranu CrernaTbHBIN
«[TaxeT cBOGOTHOIO IIPOrPAMMHOI0 00ECIIEUEHHUS IS 00PA30BAHUSD.

Bropas komamga npeacrasiena dpupmoit «KASPLinux» (http:/
www.asplinux.ru), KoTopas TOe BBIILYCTHJIA COOCTBEHHBIN OU-
crpubytuB ASPLinux.

Tperbsa romauma — Canakr-Ilerepbyprekas dgpupma «Linux
Ink» (http://www.linux-ink.ru), KoTopasa BBIIIyCKaeT JUCTPUOY-
tup «HayJluHykc», OCHOBAaHHBIN HA BCEMUPHO U3BECTHOM M-
crpubytuse Scientific Linux, a Taxxke —Bepcuu TUCTPUOYTUBOB,
CITeITUaaIbHO OPUEHTUPOBAHHBIX JIJISI UCIIOJIb30BAHUSI B 00pas3o-
BATEJbHBIX YUPEIKICHUSIX.

2.3.5. Humepdbeiic nonvzosamesis

Linux — MHOTOIIOIB30BATEILCKAA CHCTEMA, II03TOMY YTOOBI HA-
4aTh paboTaTh, IIOJIb30BATEE AOJIKEH KIIPEICTABUTHCI» CACTEME,
BBeJIs CBOM JIO2UH U NAPOJb. Perucrpalinio HOBBIX I0JIb30BATE-
Jiel 0OBIYHO BBIIIOJIHSACT aMAHACTPATOP crucTeMsl. [losb3oBaresnn
He MOKeT M3MEHUTh CBOE YUeTHOE MMsI, HO MOYKET YCTAHOBUTDH U
M3MEHUTh CBOM ITapoJib.

Axpo OC UNIX umeHTHRHUIEPYET KAMXKIOTO II0JIH30BATEIS II0
ero uoenmugpuramopy (UID — User Identifier), yuuraabaoMy
LeJIOMY 3HAYCHHIO, IIPHUCBAMBACMOMY II0JIL30BATENIO IIPU Peru-
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crparuu B cucreMe. KpoMe Toro, Kask eI MOJIb30BATE b OTHOCHTCS
K HEKOTOPOM I'PYyIIIe MOJIb30BATeJIel, KOTOpas TaK:Ke HIeHTH(M-
mupyercsa HekoTopbiM 11es1biM 3HadenueM (GID — Group IDentifier).

ATMUHHUCTPATOP CUCTEMBI 00J1a/1aeT OOJIBITTUMI BO3MOYKHOCTSI-
MM, 4eM OOBIUHBIE II0JIL30BaTeIr, OH nMeeT HysieBoi UID u massr-
BaeTcs1 cynepnosibdosamesiem unu root. OH MMeeT HEOTPAHU-
YeHHBIe TpaBa Ha JOCTYI K JII000MY (hailyly U HA BBIIOJTHEHHUE JII0-
001 mporpaMMbl, BO3MOSKHOCTE II0JIHOTO KOHTPOJIS HAJ CUCTEMOM.

Msuauanbuo B cucremax cemericrsa UNIX mcmosib3oBasicst Ko-
MaHaubIi naTepdetic. aTepecHo# 0cO0EHHOCTHIO ABJISIETCS TO,
9TO OBLIO Pa3paboTaHO HECKOJIBKO KOMAHIHBIX MHTEPIPETATOPOB
C TIOXOKUMM, HO Pa3IAYAIONIMMUCST CBOMMHU BO3MOYKHOCTSIMU KO-
MaHmHBIMU s3bikamvu. O0Inee Ha3BaHWE JJIS JTEOOOTO KOMAHJTHOTO
unaTeprperaropa OC cemetictea UNIX — shell (o6osmouka), Tak kak
WHTEPITPETATOP MIPEICTABJISIET BHEIITHEE OKPYIKEHIE SIpa CUCTEMEL.
Hawubonee uspectarivu n3 Hux asigiores: sh (Bourne Shell), 6o-
see morrabir bash (Bourne Again Shell), cambrit momrasiit zsh (The
7Z Shell). ITonb3oBaTeb MokeT BEIOPATE JII000M MHTEPIIPETATOP.

BrrsBauHbBIN KOMAHIHBIN WHTEPIIPETATOP BHIAAET IIPUTJIATIE-
HUe HA BBOJ IT0JIb30BATEIEM KOMAHIHON CTPOKU (CHMBOJI $ juIst
OOBIYHBIX IIOJIB30BATEJIeH, # — IJIs CYIIepIIoJIb30BaTeIsI root.)

Komanns!

Komanner B shell 00br4H0 mMeOT ciIemyIonmii (popmar:

<umsa KoMaHAb> <draru> <apryMeHTbI>

IToce HaskaTus Ha kiraunry Enter HaunMHaeTCST BBITIOJTHEHTE
KOMAH/THL.

Komaunguerii wHTEpHpeTaTop SBJISETCS YIO0OHBIM CPEICTBOM
nporpammupoBanusa. IIporpammer Ha s3bike shell yacro maseiBa-
OTCA CKPHUIITaMu Win crieHapuamu (script). Murepperarop cuum-
TBIBAET CTPOKHU U3 (paityia-cKkpunra (KOMaHIHOTO aiiia) U BBITIOJI-
HSIET UX, KaK ecJIX ObI OHU OBLJINM BBEJIEHBI B KOMAHIHOMN CTPOKE.

I'pacduueckuii uarepdeiic

Cospemennnsie OC cemericrea UNIX, B Tom uwmciae u Linux,
obecrieuynBaOT U rpapuIecKUil MOJIb30BATEIBCKUUA HHTEP-
deiic. Jlya BeiBoga rpaduky mcoab3yerca cucrema Xwindow,
usBectHas eme kak X11 (wim Xfree86). XWindow wmcrionbayer
APXUTEKTYPY KJIMEHT—CepBep. X-cepBep yIpasJisgeT 000pyaoBa-
HreM BBojA (KJIaBHATypa, MBIIIbL) ¥ BEIBoga (MoHuTOP). [Iporpam-
MBI, OCYIIECTBJISIONINE BBOJ ¥ BBIBOJ IpaUUIECKUX TAHHBIX, SB-
JISIOTCS KneHTaMu (X-KJIMEeHTaMM), TO eCTh JJIs OIlePaITiii BBOAA
U BBIBOJA oOpamramoTca K X-cepsepy. Taxum odpasom, X-cepsep
CTHIKYeT allapaTHYI YacTh C IIPOTPaMMHOM.

ITpu 3amycke ogHOTO X-cepBepa 9KpPaH CTAHOBUTCS YEPHBIM U
TIOABJIAETCA KyPCoOp B BHJE KpecTHKa. UTOOBI ITOSIBUJICS IIPUBHIY-
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HBIA «OKOHHBIN» MHTepdeiic, HeoOX0quMo 3aIlyCTUTh IPOrpam-
My X-KJIMEHT, KOTopasi 0y/IeT IIpOpHCOBBIBATH OKHA, CJIETUTH 34
H3MeHEeHHeM pPa3MepoB OKOH, MX IlepeMellleHreM ¥ T. O. Taras
mporpaMma HAa3bIBAETCS MeHe0N CepoM OKOH, OHA 00ecIedynBaeT
JII00Ble MAHUIIYJIAIIAN C OKHAMH.

IIporpamMmer, KOTOPBIE UCIIOIB3YIOT IpadUUecKuil nuTepdeiic,
TOJIBKO BBIBOJSAT WH(OPMAIIMIO B OKHA, CO3TaHHBIE MEHEeIKepOM
okoH. OKOHHBIX MeHeIKepoB B Mupe Unix odeHb MHOTO: fvywn,
IceWM, Windows Maker, Motif, LessTif u ap.

OKOHHBIN MeHeI;Kep He 00eCIIeunBAaeT CBSI3U MEKIy IIporpam-
MaMu, Kak oro geinaercs B Windows. Jlysa obecmevueHus Takom
CBSI3M WCITOJIL3YIOTCST O0JIee CIIOMKHBIE MHTETPUPOBAHHEBIE rpadu-
YeCKHe Cpebl, B KOTOPBIX OKOHHBIM MeHEeKep SIBJISIeTCS OJTHOM
M3 MHOIHX Iommporpamm. llpumepamMu MHTErpUpoOBaHHBIX I'pa-
duuecknx obosrouer saBisiores cucremMbl KDE 1 Gnome. Taxkum
obpasoMm, B Linux ImoJib3oBaTe b MOKET BBIOpATh HAMOOJIEe IIOH-
PaBUBIIYIOCS M0 OU3AWHY W (PYHKIIMOHAJIBHOCTH TPpadpuUecKyio
000JIOUKY, yUNUTHIBASI, KOHEYHO, U allllapaTHbIE TPeOOBAHUI.

- "~ = b
o

JHowmaLunss Dolphin
nanka

FT1s = STrmEme—— e R ST
Puc. 2.4. 'paduueckas obosoura KDE (mucrpubyrns AltLinux 5.0.0)

HNurepdeiic KDE (Kool Desktop Environment) mocrpoen 1o
TeM ke IPUHIIMIIAM, YTO U rpadudueckuii uurepdeiic Windows,
[I09TOMY y II0JIb30BaTesiell O0BIYHO He BO3HUKAET OCOOBIX IIPO-
0s1em, cBszzauHbIX ¢ paboroit B KDE. B cocras KDE Bxomut Habop
TECHO MHTETPUPOBAHHBIX MEKIY COO0M MpOrpamMM JJIsi BBITIOJIHE-
HUS TIOBCETHEBHOMN paboTh! (HA0OP MporpaMM MOYKET OTJIMIATHCS
B PA3HBIX JUCTPUOYTUBAX):

e Dolphin — daityioBeIii MeHEIKED.

e K3b — mporpamma mus sanucu CD-, DVD- u BluRay-
IIUCKOB.
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° Konsole — amynsiTop TepMuHaa.

° Kontact — anmekTpoHHBIN ceKkpeTaph, TEPCOHAHHBIN WH-
bopMAaIOHHEIN MeHeopKe, BRIIIOUAIINA KJINEHT 2JIEKTPOHHOMN
TOYTHI, aJPeCHY KHUTY, IJIAHUPOBAaHWe 3a7ad, KaJleHIapb U
MHOT'0€ JIpyroe.

° Kopete — KiImeHT MIrHOBEHHBIX COOOIIIEHUIA.

e  Konqueror — Be0-6payaep.

e  Gwenview — JIJIsI IPOCMOTPA M300paAKEHIIA.

e  Okular — gyst mpocMoTpa TOKYMEHTOB Pa3JIMIHBIX THUIIOB,
B vactuoctu, PDF, DjVu, FB2, CHM.

o  KOffice — oducHBIN MaKeT U APYTHE IIPOTPAMMEL.

IToutu Bce mapameTpsnl BHelrHero Bua 1 noeeaerns KDE modx-
HO HACTPOUTD, WCIIOJb3yst MeHemxkep HacTpoiku CompizConfig
wiu KCC — Ientp yrnpasmenns KDE.

Bri3oB mpuoskeHuil oCcyIIecTBIIAETCS U3 cTapToBoro K-MeHio
(cm. pumc. 2.5).

Monks08aTens vm Ha comp-Celeron-M-f027b8. [HIHE
el
“Mcxarh:l ]
‘»u\) Mpachuka » &
@ VIHT epHeT »
‘h MynsTumeava N
};\2 HacTpoika >
LY
Obpasosanue
= o v
B otuc >
] Paspabotka N
iA CucTema 5 E 4
3 S O ;
L ) Kopantia,

Vsbpanroe  Mpwnowenns  Kownowtep  Mocreanwe  Boxoa

Puc. 2.5. Menro sanycka npuioskenuit Kickoff 8 KDE
2.3.6. Datinnosas cucmema

OC Linux momamepskuBaeTr pasjimyHbie (paiiIoBble CHCTEMEI, KO-
TOPBIE PA3JINYAIOTCA CBOMME BO3MOYKHOCTAMHU, IIPOU3BOIUTEILHO-
CTBIO, HAJIEKHOCTHIO.

o  EXT2FS, MINIX-1u XENIX — HesxypHaIupyemMbie
daitioBEIE CHCTEMEI.

e XFS, RaiserFS, JFS, EXT3 — 0onee HaleKHLIE
JKypHAJIUPYyeMble (PaiJIOBBIe CHCTEMEL.

o  FATI6, FAT32 (umerom mun VFAT), NTF'S — coBme-
crumeie ¢ Windows daityioBeie cucrembl. Ecinn oque n3 pasnesion
nucka orgopmartupoBath mox FAT, To maHHbIEe 9TOrO pasaesa 0y-
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nyt gocrymab 1 B Windows. Jlauabie pasiesnos, ordhopmMaTUpOBaH-
HBIX II0]T JIPyTHe (paiiioBble CUCTEMBI, He JocTyHBl B Windows).

Boutee HamesxHBIMET U COBpEMEHHBIMU ABJISIOTCS HCYPHAUDYe-
Mbte pariIoBEIe CHCTEMBI. B %Ky pHAJT MJIH JIOT COXPAHSAETCS CITHCOK
H3MEeHEHMM, KOTOpble OyIyT IPOU3BedeHbl ¢ PailJIOBOM CUCTEMOM
nepes paKTUUIECKUM UX OCyIIecTBIIeHreM. Kcau BaOpyr mpou3oi-
et cOoi, HampuMep, OTKJIIOUUTCS dJIEKTPOITUTAHNE KOMITbIoTepa
B MOMEHT 3aIIMCH MHMOPMALIMK HA JUCK, TO OJIaromaps sy pHaLy
daiimoBas cucrema Oymer HpUBegeHA B HEIIPOTUBOPEYMBOE COCTO-
sSIHWe, TO eCTb JIaHHbIe HeIOIMHCaHHoro dgaia OyayT yaaaeHbl ¢
nucka. B HemypHamupyemoil ailyioBoil cucTeMe B 9TOM cjIydae
HEeONMCAHHBIN (paiy ocrajicss ObI Ha IHCKE, HO JOCTYII K HEMY
OBLIT OBI HEBO3MOKEH.

B UNIX-omo6usix OC sormueckast cTpykTypa aiyioBoi cu-
CcTeMBI OJMHAKOBA HE3aBHCHMO OT ee Tuiia. Bee dpaiiiibl opranmnso-
BAHBI B BHUJE JIPEBOBUIHON HEPAPXUUYECKON CTPYKTYPHI (JepeBa).
Kopuem sToro mepesa siissercss KopHesot kamaJsioz (root direc-
tory), mmeromuii ums «/». B ortimume ot daityioBeix cucrem Win-
dows, TIie Ha KaskI0M HOCHUTEJIE CO3/IaeTCsI CBOM KOPHEBOM KaTaJIor,
B UNIX-mmomo6uerx OC Bee aittoroe mpocTpaHCTBO 00BEIHHEHO B
eIIMHOe JIePEeB0 KATAJIOr0B, KOPHEM KOTOPOI0 SBJISETCS KaTaJIor «/».
Ilostroe nMs daiina comepsKuT nymsb — CIIMCOK KATAJI0rN0B, KOTOPBIe
HEO00XO0IMMO IIPOMTH, YTOOBI JJOCTUYL aiiia, v, B oTJimyre oT Win-
dows, He COep:KUT UIEHTU(PUKATOPA YCTPOMCTBA (IMCKOBOTO HA-
romuresss, CD-ROM u np.), Ha KoTOpoM OH (PAKTHUECKN XPAHUTCS.

MosxHO ckasarh, uTo B paitmoBoit crpykrype UNIX-110m00HBIX
OC He OUCK COIEPIKUT KATAJIOTH, a KATAJOTH MOTLYT COIepP KaTh
muckn. CyIecTBYOT IIpOIeayphl MOHTHPOBAHUSA U PA3MOHTHPO-
BAHUS YCTPOMCTB, KOTOPHIE IIO3BOJIAIOT K eIUHOMY JepeBy Kara-
JIOTOB TIOJICOEUHSATD W OTCOEIUHATEH PasHble ycTpoicTBa (pasme-
JIBI JKECTKOTO JIWMCKA WJIN CheMHBIe ycTpoiicTBa). ToukamMu MOH-
THPOBAHUA (TO €CTh MeCTaMM, KyIa IIOIKJIIYAIOTCS YCTPOMCTBA)
ciyskaTr karajoru. JlaHHble, comepskalyecsa Ha IIOIKJII0YAeMOM
YCTPOMCTBE, CTAHOBATCS JTOCTYIIHBIMHU BHYTPU 3TOI0 KaTaJiora.

B Linux umerna ¢hatisios 1 xaTaioroB MOryT OBITE JJIMHOM He
Oostee 256 CUMBOJIOB, ¥ MOTYT COJIEPSKATH JIIOOBIE CUMBOJIBI, KPOMe
«». HysxHO moMHUTE, uTo Linux passiudaeT MPOIMCHBIE W CTPOY-
Hble OYKBBI B UMeHaX (pailyioB u kKaTaJyoros. B dgaityioBoit crucreme
Unix-mogobusix OC He 00s3aTeIbHO YKa3BIBATh pacuiuperue
(vacth uMeHU daitia, OTHAeJIeHHAS TOYKON U XapaKTepU3yoIas
THII cofepskalnuxcsa B daiiae gaHHex). OQHAKO MHOTHE I0JIB30-
BATEJIN YaCTO YKA3BIBAIOT €TI0, 9TO HE SIBJISIETCS OITHOKOM.

B Linux, xkax Bo Bcex UNIX-mmogobueix OC, umcroiabsymorcs
OOIIEIPUHATEIE NMEHA OCHOBHEIX KATAJIOIOB. OTO CYyIIECTBEHHO
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obJsieruaeT padoOTy B OIEPAIMOHHOM CUCTEME, €€ aIMUHUCTPUPO-
BaHME U IIePEHOCHMOCTb. JOTa CTPYKTypa MCIOJIL3yeTcs B pabore
CHCTEeMBI, HAIIPUMEp IIPU €€ MHUIINAIUIAINN 1 KOH(QPUTYPHUPOBAa-
HUH, IpH paboTe IIOYTOBON CHCTEMBI M CHCTeMbI IredaTtu. Hapy-
IIIeHNe 3TOM CTPYKTYPHI MOMKET IIPUBECTH K HepabOTOCIIOCOOHOCTH
CHCTEMBI WJIHM OTIEJIBHBIX €e KOMIIOHEHTOB.

Onucanne OCHOBHBIX KaTAJIOTOB (paiIOBOM CHUCTEMBI

Kopuesoii kaTasior «/» sBjisieTcsa 0CHOBOM J11000# (haityioBoi
cuctembr UNIX.

/bin — B aTOM KaTaJIOTe HAXOIATCA HAMDOJIEe YacTO MUCII0JIb3Y-
eMBle KOMAaH/IbI ¥ YTHUJIUTEI CHCTEMEI.

/boot — aToM KaTasiore HaXomsATCA (PAMIIBI, HEOOXOAUMBIE IIJISI
sarpyaku OC.

/dev — comepskUT crermaabHbIe (PaNIBl YCTPOUCTB, SABJIA-
oirecss uHTepdericoMm mocTyma K ImepudepuiHbBIM YCTPOM-
crBam. @afljabl HCIOJB3YIOTCA HE TOJBKO IS XPaHeHUS
maHHbXx. @Dafasl ONpemessaT IIPUBUJIETHH II0Jb30BATe-
e, obecreunBaOT JOCTYH K HepU@epUuAHBIM yCTPOUCTBAM
KOMITBIOTEpPA, BKJIOYAS JUCKW, HAKOIMHUTEJIW HA MATHUTHOMH
nernre, CD-ROM, nmpunTepsl, TEpMHHAJLI, CeTeBLIe aIaITe-
pol u gasxke namarhb. Juasg npunoskennit UNIX-mogooubix OC
IOCTYII K JUCKOBOMY (haMjIy «HEOTJIUUYUM» OT JOCTYIIa K IIPH-
HTepy. Cneuuanvusviii patin yempoiticmea obecmedyuBaeT
mocTym K dguaudeckomy ycrpoicrBy. Jloctym & ycrpoiicTBam
OCYII[ECTBJISIETCS IIYyTE€M OTKPBLITHS, YTEHUS U 3AIlHCH B CIIe-
HMUAJbHBIA (paiij yeTpoicTBa.

/proc — B aTOM KaTaJiore Bce «BUPTYaJIbHBIE» (PALIIbI, KOTOPBIE
pacriojiaraioTcs He Ha JUCKe, 4 B OIIEPATUBHOM ITaMaTh. B atux
daiimax comepsxuTcsa mH@OpMAIEA 0 IIporpamMax (Iporeccax),
BBITIOJIHSIEMBIX B JAHHBIA MOMEHT B CHCTEME.

/root — moMaInTHu KaTaJIor aJMIHUCTPATOPA CUCTEMBI — IT0JIh-
3oBareJid root.

/sbin — kaTaJor 1J1s1 BasKHEUIIINX CUCTEMHBIX YTUJINT.

/etc — B aTOM KaTasore HAXOATCA CUCTEMHbBIe KOH(PUTYpaIin-
OHHBIEe (PaMJIbl MU MHOTHE YTUJIUTH agMuHucTpupoBanusa. Cpemau
HamboJIee BAKHBIX (DAMIIOB — CKPUTITHI MHUITAAJIU3AIIAN CUCTEMBI.

/lib — B kaTamore HaxomaTcsa oubaroTeurble Qaiiab! a3bika C u
IPYTHUX S3BIKOB IIPOrPAMMUPOBAHM.

Nost+found — karasor «mmortepsauaHbx» ¢aiaos. Omubky 11e-
JIOCTHOCTH (PaMJIOBOM CHCTEMBI, BOSHHUKAIOIINE IIPU HEIPaBUJIb-
"HoM ocraHoBe OC miam ammapaTHBIX cOOSIX, MOT'YT HPUBECTU K
MOSIBJICHUIO «0e3BIMSIHHBIX» (PAMJIOB — CTPYKTYPaA U COLEPIKHUMOE
(haiiia SABISIOTCS TPABUJILHBIME, OJHAKO JJIST HETO OTCYTCTBYET
UM B KaKOM-JII00 M3 KaTajioros. IlporpaMMbl IIpoBEepKH 1 BOC-
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cTaHOBJIeHUs PaMIOBOM CHCTEMBI IIOMEIAT TaKue PAaNJIbl B Ka-
raJior /lost+found mon crucTeMHBIMY YHCIIOBBIMU IMEHAMMU.

/mnt — craEgAPTHBIM KATAJOT JJIsT MOHTHPOBAHUS BHEITHUX
(haiiToBEIX cHCTEM K KOPHEBOI (PailJiIoBOM cHCTeMe JJIs IT0JIyde-
HUS €IUHOTO0 JlepeBa KaTaJioroB. UToOBI paboTaTh ¢ KAKOMU-JIU-
00 CyIIecTBYIOIIEM Ha BHEIIHEM HOCHUTeJe (paiIoBOM CHUCTEMOH,
TI0JIB30BATEJNIb JOJIKEH €€ CMOHTUPOBATDH (KIIPUBUTHY B BUJIE BET-
BHU K 00IIeMy JepeBy KaTajoroB). 3aBepIIuB pabory ¢ (aiiaoBoit
CHUCTEMOM, HeoOXOIMMO ee Pa3MOHTHPOBATh. MoHTHpoBaHme u
pasMOHTHPOBaHME (PAIIOBON CHCTEMBI BBITIOJIHSIIOTCS KOMAHIA-
mu (YTAIATAME) mount U umount.

/media — B 9TOT KaTaJIOr MOHTHPYIOTCSI ChEMHBIE HOCHTEJIM:
KOMIIAKT-TUCKH, (DJIEIIKN, BHEIITHUE KeCTKHEe IFICKY | T. . B coB-
PeMeHHBIX Bepcuax Linux IoJib30BaTe b BPYYHYIO HE MOHTHPYET
(aiiioByio cucTeMy HOAKJIIOUAEMOr0 HAKOIIUTEJIS K KOPEHHOM (haii-
JIOBOII CHICTeMe, 9TO JIeIaeTcss aBToMaThuYecKu. B Karasiore /media
CO3aeTCs KaTaJIor, UM KOTOPOTO COBIIAaeT ¢ MMEeHeM HOCHUTEeJI.
OTOT KaTaJIOT — TOYKA MOHTHPOBAHWS BHEITHeN (harJIoBOM CHUCTe-
MBI TIOJTKJTIOUEHHOTO HOCUTEJISI K KOPeHHOM paiiIoBoil crcTeMe.

/home — karaJsior njs pasMereHusl JOMAIIHUX KAaTaJIOrOB
TI0JIb30BaTeJIEH.

/lusr — B aTOM KAaTaAJIOTe€ HAXOMATCS TIOTKATAJIOTH PA3TMUHBIX
CEePBUCHBIX IIOJCHCTEM — CHUCTEMBI MEYATH, dJIEKTPOHHOMN IIOYTHI U
T. 11. (fusr/spool), ucriosasiembre aiIbl YTAIUT U TPUKJIATHBIE ITPO-
rpammebl (/usr/bin), aJIEKTPOHHBIE CIIPABOYHUKH (/usr/man) u T. 1.

/[tmp — aTOT KaTaJIOT IIpeTHA3HAYEH JIJIs BpeMEeHHBIX (DaiIos,
B KOTOPBIX ITPOTPAMMBI XPAHSIT MPOMEKYTOUHBIE JTaHHBIE, He00-
xoqumble fyis paboTe. [loce 3aBepriteHns paboOTH TPOTPAMMEI
BpeMeHHBIe (DaMIIBI yIaIsai0TC.

/var — 3mech pasmeranTcs Te JaHHble, KOTOPBIE CO3TAI0TCS
B IIpoltecce paboThl PA3HBIMH MIPOrPpaMMaMU ¥ MpPeIHA3HAUYEHBI
IJIsT TIepeayu JPYTrUM IporpaMMaM W CHUCTeMaM) WUJIU JJIs CBe-
IeHUsI CUCTEMHOT0 aJIMUHUCTpaTopa (CHCTeMHBIe KypHAJHI). B
OTJIMYME OT KAaTajora /tmp croja momnaaanT Te JaHHbIe, KOTOPhIe
MOTYT ITIOHAJ00UTELCS M IIOCJIE TOTO, KaK CO3/IaBIIas UX IIPorpaM-
Ma 3aBepInuia padory.

Ocob6ennoctu numenu gaizia B UNIX-mogoousrx OC

Kasnprit haiin mmeer cBsi3aHHbBIE ¢ HUM MemaodaHHble (Xpa-
HAIIECA B UHOCKCHbLX Oeckpunmopax —inode), comepsralime Bce
xapaxrepuctuku daiina u mosposstionue OC BBIIOIHATE OITe-
paluu, 3ampollleHHble MTPUKJIATHON 3a7adeil: OTKPHITh aii,
MIPOYMUTATH UJIU 3aIUCATh JaHHbBIE, CO30AaTh WX YIAJIUTEL aiiI.
B wacTtHOCTHM, MeTamaHHbBIE COMEpPIKAT YyKA3aTeJ W HA JUCKOBBIE
0JI0KM XpaHeHus HaHHBIX (aiia. Umsa daiina B daitaosoi cu-
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cTeMe SIBJISIETCS yKas3aTreijieM (3KECTKOI CCHIJIKOM) HA ero Mmera-
IaHHBIe, B TO BpeMs Kak MeTaJaHHbIe He COOep kaT yYKaszaTeJis
Ha uM4a daia.

DarkTUYeCKH KaTaJior — 9TO ais, coaepskamuii mMeHa
HaXOJAIIMUXCSI B HeM (paijioB, a TaKike yKasaTesJld Ha MeTa-
nauusie. Kartamoru onpenesnsior mosioskenune dgaiiaa B Jepese
daitoBoil cucTemMbl, TTOCKOJIBKY caM (aiyi He COJAEePIKUT WH-
dopmanumu o cBoeMm MecToHaxoxkgeHuu. 1o cymecTBy Karasor
mpencTaBasieT coboM TabIUILy, KamIas 3allUCh KOTOPOM COOT-
BeTCTByeT HekoTopoMmy dairy. IlepBoe 1mose Kamkmgol 3amucu
COEPSKUT yKa3aTeJb Ha MeTagaHubie (Homep inode), a BTopoe
ompeessieT uMs aiiia.

Taxasa oprarusamus paiIOBOM CHUCTEMBL II03BOJISIET OJHOMY
daitny umers HecKoabKko uMeH. VIMeHa (haiiyioB *KeCTKO cBA3a-
HBI C MeTaJaHHLIMU ¥, COOTBETCTBEHHO, C JaHHLIMU (paiiyia, B
TO BpeMs Kak caMm (ai (maHHble daiiiaa) CyIecTByeT He3aBu-
CHMO OT TOTO, KaK ero Has3bBaloT B gaiioBoi cucreme. Takas
CBsI3b MMeHHU aiijia ¢ ero JAaHHBIMU HA3bIBAETCSI HCECMKOU
ccotnkot (hard link). C momorbio KoMaHgbel [n MOMKHO CO31aTh
JKECTKYIO CCBLIKY — ellle OJHO UM 1 daitna. Haapumep, miisa
daita namel co3maTth KecTKyI cchliiky namel. C Touku 3pe-
HUS 0Jb30BATeJISA — 9TO JBa Pas3HbIxX daiiiaa. ATpudyTsl daii-
0B namel u nameZ2 abCOMIOTHO OJMUHAKOBBIE, OTJIMYHE TOJIBKO
B uMeHU. DaKTUYECKN 9TH MMEHAa CCHIIAIOTCS Ha OJHU U Te e
MeTaaHHble W OJIOKW JTaHHBIX. [[0aTOMYy M3MeHeHUsI, BHECEH-
HEBIe B JII000 M3 oTuX (PAMI0B, 3ATPOHYT U APYroil. ¥YmaaeHue
omHOro u3 (pamjioB He IIPHUBEIET K YIAJIEHWIO caMoro daia,
TO €CThb ero MeTaJaHHbIX 1 JaHHbX. DaxkTuvecku daita OymyT
yJaJieH Toraa, Koraa OyaeT yaaieHa IMOCIeIHAA JKeCTKAs CChLI-
Ka Ha MeTaJaHHbIe.

HecTrre CCBIKM MCIIOIB3YIOTCSI, HATIPUMED, JIJIS TOTO, YTOOBI
XPaHUTb 10 PA3HBIMHA MMEHAMH OIHY U Ty ke KOMaHAy (BBIIIOJI-
HsIeMbIH (paiiyI) KOMaHIHOI0 MHTEPIIPeTaTopa.

CylecTByIOT Taksxe U cumsosvibie ceoliiki (symbolic link) —
anaJsor apabikoB B Windows. Hampumep, miisa karasiora HeIbas
CO37aTh JKECTKYI0 CCHIJIKY, II03TOMY JJISI TOTO, YTOOBI 00palmaTh-
¢S K HEMY C JIPYyTMM WMeHeM, HeoOXOJIHUMO CO3aTh CUMBOJILHYIO
cceIKy. CHMBOJIBHAST CCHIJIKA — 9TO (haijI, B KOTOPOM COEPIKHT-
cst mMsA apyroro daiia. CuMBOJIBHAS CCBLIIKA — 9TO OTHEJIbHBIMN
00BEKT, ITI09TOMY yIaJIeHUe CChLIKN He OKa3bhlBaeT HUKAKOTO BJIH-
SHMS Ha caM paiyl ¢ JaHHBIMH, 0ojiee TOro, aiy ¢ JaHHBIMU
MOKeT OBITH yIaJieH, a CChLIKA Ha Hero OyJIeT CyIIecTBOBATH, U
JIWIIITE TIPY TIOIIBITKE BBI3BATH IO 9TOM CCBHLIKE cam haiiyl crcreMa
BBLIACT COOOIIeHre 00 OIInOKe.
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2.3.7. Yemanoseka npozpammrozo obecneuerHus
6 OC Linux. Ilakemuvt

B Linux ramaeii KOMIOHEHT CHCTEMBI MU TPHUKJIATHON
mporpaMMBbI TIPeJCTaBJIeH B Bue makera. JIiobas, nase camast
mpocTasi ImporpaMma Ipu paboTe MCIIOJIIb3YeT IOMOJIHUTEb-
Hble paiJIbI, coMlepsKalie pasJInuHble pecypchl (OMOInOTeKH,
KOH(UTYypaIlluOHHbIe (haliiabl, (palJabl-ILIPKH W APYrHUe IIPOo-
rpammel). IloaTomMy mi1st IMOJTHOIEHHOM pabOTHI IIPOrpaMMEI,
He0OX0IMMO TTOMUMO TJIABHOTO HUCIOJHsIeMoro dgatiiaa obeciie-
YUTH HAJIWYKE B CHCTEMe BCeX HYKHBIX (paiyioB ¢ pecypcamu,
KOTOPBIX MOYKET OBITH OU€Hb MHOTO.

Bcee daitner, Heobxogumble 1t paboTHI IpOrpaMMbl, 00b-
eIUHSIOTCS B apxuBbl — makeTsl. CoermaspHas mporpaMmma —
MeHe/Kep MaKeTOB — 3aHWMAEeTCS YCTAHOBKOM, yoaJleHHeM,
o0OHOBJIEHHMEM W IIPOBEPKOM makreToB. MeHem:kep maxkeToB
ompejessieT, Kakue MaKeThl HYsKHBI JJId YCTAHOBKHU IIPOTPaM-
MBI, IIPOBEPseT, KaKWe IMaKeThl ys:Ke OBLIN YCTAHOBJIEHBI B
cHCTeMe JIPYTUMU IIPOoTpaMMaMH, OTCJIeKUBAET, YTOOBI B pas-
HBIX TTAKeTax He 0Ka3aJyioch aiyioB ¢ OJJUHAKOBBIM UMEHEM U
yTeM, TO €CTh YTO0BI (palijl OJHOr0 makeTa He OBLJI 3aMeHEeH
cdaiimom npyroro makera mpu ycTaHOBKe. MeHemkep mMakeToB
CKAUMBAeT UX U3 CIEINaJbHbIX XPAHUJIUI — PEIIO3UTOPUEB.

Haubosiee m3BecTHBIE W TOMYJAPHBIM MEHEIKep IaKe-
toB HaadweiBaercsa APT (Advanced Package Tool). B daiine
/etc/apt/sources.list xpauurces crmcok mocrymuabix APT perro-
suropues. Jia rkasmoro nuctpubyrmBa Linux MOCTYITHBI THI-
csium makeToB, 1 APT maetr Bo3MOKHOCTE TTOMCKA HYKHOTO I1a-
KeTa Cpeay JOCTYIHBIX B PEIIO3UTOPHUY HaKeToB. MeHe Kepsl
MaKeTOB MMO3BOJIAIOT BHIIOJIHITL U KOMIIJIEKCHbBIE 00HOBJIEHUS
BCEU CHCTEMBI.

B rpadmueckux obosourkax yipaBiieHHe IIaKeTaMu OCY-
miecTBJIsIeTcsa elne mpoine. Hanpumep, Bo MHOTHUX IUCTPUOY-
THUBAX MCIIOJb3yeTCsd MeHeIKep MakeToB Synaptic, KOTOPHI B
KDE moxHO 3aIIyCcTUTE CIeAYIOIIUM 00pas3oM:

KDE (Ilyck) — Cucrema (unu Ilpunomxenuss — Hacrpotika) —
Menemxep nakeroB Synaptic. C momombo Synaptic (puc. 2.6)
MOKHO yCTaHaBJIWBATH, yIaJIATh, HACTPAUBATH U OOHOBJISTH
TaKeTH B CHCTEME, TPOCMATPUBATH CITUCKY JOCTYITHBIX U yCTA-
HOBJIEHHBIX ITAKETOB, YIPABJISATH PEMO3UTOPUSIMH U OOHOB-
JIATH CUCTEMY JO0 HOBOU BEPCHUU.
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@ (O Synaptic Ve ®
dann [paska MakeT [MMapameTpsl Cnpaska
g 5 o 1] a

Nony4wTe cBefenna OTMETUTL 417 obHoBneHMA MprMEHTE CaorcTBa WekaTh

Bce = Cl | HaseaHve nakeTa |VCTEHOBJ‘IEHHEH Be| MocnegHs -
Apx1BHpOBaHHe/Pe3epBHoe KONMPOBaH dvdauthor 06.14-alt1.2 06.14-alt.
ApXVBUPOBaHNE/CHaTME

ApxUBMpOBEHUE/Co3AaHNE CD O  fimpeg Lo.5-altl. |,
Basbl faHHbx u—l _______ ﬂ
Be3onacHocTe/CeTh . MporpaMMa ana KonupoBaHua BUAeo ¢ DV-kaMepu
dvgrab konupyeT uudposoe Bugeo ¢ DV-BUfeOKaMEpLI Ha HECTKIAR
Tpaduka Ance .

VnK ApYroil HOCUTENs,
rpatudeckue obonodkuEnlightenment x|

[T |

Pa3pent CocToRHMe

Dovck | ﬂonhaoaa'renhcnoel

IQS nakeTos B crncke, 1444 yeTanoBneHo, 0 ¢ ownbkami. 0 4nA yeTaHoskn/obHoBNEHWS, O N9 yaaneHus

Puc.2.6. Menemxep makeroB Synaptic

B steBoM oko11IKe TTepeurciieHbl pasiestsl (oJKHA OBITh HAKa-
Ta KHOIKa «Pasmess» mof 9TuM 0KHOM), TO €CTh MOYKHO BEIOPATD,
0 KaKOM Teme 0TOOpaskaTh JIOCTYITHBIE MAKETHI, eCJIM BhHIOpaHa
rareropus «Bce», To oToOpaskaioTcst Bce MAKeTHI.

B mpaBom BepxHeM OKOIIKe — CIHCOK JTOCTYITHBIX ITAKETOB C
YKa3aHUEM WX BEPCHUH, KOTOPHIA 3aTrPysKaeTcs C Pero3UTOPHU.
Ecin maker ycraHoBIIeH, TO BBl YBUIUTE BEPCHUIO YCTAHOBJIEHHO-
ro makera. Kciau B pemosuropuu gocTyiiHa 0ojiee HOBAS BEPCHUS
YCTAHOBJIEHHOTO MAKeTa, TO BBl MOYKETE CeJIaTh ero 0OHOBJIEHNE.

B npaBom HumzrHEM OKHe qaeTcs KpaTkas HWHOOPMAIIUS O TOM
makKeTe, Ha KOTOPOM YCTAHOBJIEH KypPCOp B IIPABOM BEPXHEM OKHE.

Jlns yecraHoBku makera: mesgkHuTe 110 KHOTKE «[lomyunth
CBEJIEHUS JIJIs TOTO, YTOOBI CKAYATH CIIUCOK CAMBIX IIOCJIEIHUX
BEPCHUH JIOCTYITHBIX B PEIO3UTOPUU ITAKETOB. 3aTeM B IIPABOM
BEpPXHEM OKHE BBHIOEPHUTE HYKHBIN MAKET M B KOHTEKCTHOM MEHIO
(e TYOK TIPABOM KHOMKOM MEINIH) BhibepuTe «OTMETHUTH IS
ycraHoBKm». Kcim maker TpebyeT YCTAHOBKH JIPYroro makeTa, TO
TIOSABUTCS TAAJIOTOBOE OKHO C M3MEHEHUSIMHU, KOTOphIe OyayT crie-
JIQHBI, €CJIA IIPOJIOJIFKATH YCTAHOBKY. UTOOBI 3aIlyCTHTE IIPOIECC
YCTAHOBKH, IIeJKHUTe KHONKY «[IprMennTs».

Jlonst ymajenusa makera: B IpaBOM BepXHEM OKHE BBIOEpUTE
HYSKHBIN IIaKeT U B KOHTEKCTHOM MeHO (II[eJTYOK IIpaBOIl KHOII-
KOl MbIIn) BeibepuTe «OTMeTUTh 1)1 yaaieHus». Eciu BeIOpaTh
«OTMETUTH JJIS IIOJHOTO YOAJIEHNsD, TO YIAJIUTCA He TOJIBKO BHI-
OpaHHBIN ITAKET, HO ¥ BCE 3aBUCHUMOCTH, TO €CTh BCE CBI3aHHBIE C
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HUM T1akeTsl. J[asee OSTBUTCSA TUAJIOTOBOE OKHO C TIepeYHeM U3-
MeHEeHUH, KOTOpbIe OYAyT IMpou3BeaeHbl. UTOOBI 3amyCTUTE TIPO-
1ecc yaaJeHusd, meJiIkHuTe KHOuky «l IpuveHuTH.

BOHpOCI:I AJIdAd CAMOKOHTPOJIA

1. [Tepeunciinre 0OCHOBHBIE XapaKTePUCTUKX Linux.

2. Yro mipecrasister coboit mucTpudytus Linux, mpu-
BeJuTe IIPUMEPHI JUCTPUOY TUBOB.

3. Kaxoit narepdeiic monbsosaresisa B Linux?

4. Omnumrure haityioByio cucremy Linux.

2.3.8. Paboma 6 komarornom unmepnpemamope shell

Komaugueiii unrepmnperarop OC Linux. OcHoBHbIe
KOMAH/IbI

Pabora B oroit OC HaumHaeTcsa ¢ perucTpaluy II0JIb30BaTe s,
Iloaromy B ctpore «Mmsa monb3oBaress» (Login) HysKHO BBeCTH
cBoe yueTHoe ums, a B crpoke «Ilapoaw» (Password) — mapouts (aTy
HHAOPMAIIMIO MOYKHO Y3HATD Yy aIMUHACTPATOPA).

ABTOMAaTHYECKH 3aIlyCKaeTcsa KOMaHIHBIN nHTepuperaTop. Ko-
MAH/IbI 3aIIMCBIBAIOTCS B CTPOKE-IIPUTJIAIIIEHNH, B KOTOPOH YKA3BI-
BAaeTCs yUETHOE UM 0JIb30BATEJIs, UM MAIITHUHBI X KM TeKYIIEero
KaTasora. Bu cTpoKu-IpUrIaIe s MOKHO HACTPAUBATD, IT0JTO-
My BBI MOJKETe YBUJIETh U IPYTYIO MHQOPMAIIHIO B 9TOH cTpore. 3a-
KaHYMBAETCS CTOKA 3HAKOM $, ecii 3aperucTpupoBasicss OOBIYHBIM
[0JIE30BATENIb, U # — IIPU PErucTPAIIMY CYIIePII0Ib30BaTe s r0ot.

[student@h203 ~]$

3uaunT, BOIIIEJI B CUCTEMY MOJIL30BaTeNb student, paboraer Ha
mamrmae h203, TeKymmM SBJIsSIeTCSI JOMAIIHUM KaTaJIor II0JIb30-
BaTeJIsI, KOTOPHIM 0003HAYAETCA 3HAKOM «~». JIoMaIlIHMi KaTaior
Bcerga HaxomuTes B /home ¥ coBmagaer ¢ MMeHeM II0JIb30BaTe s,
[IpH BXOJIe B CHCTEMY BCEIJla YCTAHABJIUBACTCS TEKYIIIM.

Bupryanbubie KouHCOIH

Paboras B Linux, MOMHO ImepeK/I0YATLECI ¢ OJHOM KOHCOJIM Ha
IPYTyo (IePEeKIIYUATEh dKPAHBI). JTO TT03BOJISET OJHOMY IT0JIH30BAa-
TEJII0 OJHOBPEMEHHO PErHMCTPUPOBATHCS B CHCTEME II0f] PA3HBIMU
HMeHaMu, paboTaTh OIHOBPEMEHHO C PA3HBIMHU IIPOrPAMMAMU K T. II.

Jlyia  1eperJIIoUeHus HCIIOJIb3YIOTCS COYETAHHUS KJIABHII
Alt+F1 (1-ag xouconn), Alt+F2 (2-asa xoHCconb 1 T. 11.)

Ilpumeuarnue: Eciu 3amyiies rpadpuuecKkuiil pesuM, TO IIepe-
KJIIOUEHHE OCyIlecTBIgeTcsa coueranneM kaasumr: Ctrl + Alt + FN
(N —momep woncomu ot 1 1o 12). O6bIYHO rpaduyecKkre KOHCOJH
WMeIoT HoMep OT 7 710 9.
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B rpaduueckom peskmMe MOMKHO MCIIOJB30BATH ITPHUJIOMKEHUE
Tepmunan (Konsole) mis paboThl ¢ KOMaHIHOM CTPOKOMA.

O0muii popmar KoMmaH

Komanma sammceiBaeTcss B CTpOKe-IPUTJIAIIIEHUH CPasy II0ciIe
auaka $ (wim #).

OO0muit popmMaT KoOMAaH:

uma_xkomaHaer -fl....fn Al A2...An

-f1...-fn — dsraru (Jrroum, OMIMY — HACTPOMKM KOMAH/IBI), IOIIyCKa-
eTcs M 00beIMHEeHYe HeCKOJIBKIX (DJIAT0B € OMHUM «MUHycowm». Oiaru
B HEKOTOPBIX KOMAaHIaX MHOIMOOYKBEHHEIE (II0JIHOOYKBEHHBIE), TOIIA
Tepes] HUMU YKa3bIBAETCS JBA 3HAKA «MUHYC», HAIpuMmep, --help.

A1 A2 ... An — aprymenTs (MMs kaTasora, dpaiia u T. JI.)

ObparuTe BHMMaHMe: Linux pasjanyaer CTPOYHBIE W IIPOITH-
CcHbIE OYKBBI!

Ilonyuenue cripaBoYHOIl MH(pOpPMALHK O KOMaHIaX

man UMsA_KOMaH/IbI

Hampumep: man cd

Man or manual — pykoBoicTBO, TIOAPOOHOE OITHUCAHNE KOMAH-
ITBI, BOSMOJKHBIX (pJ1aroB, mpuMepsl. UTOOB! BEIMTH M3 CIIPABKU U
TepedTi B KOMAHIHBIN PEeKUM, HAKMHUTE KJIABUTILY «Q.

B ocroBHOM, BCce KOMaH/IbI UMEIOT 1 KOPOTKOE OITHMCAHUE, KOTO-
poe BBI3BIBAETCS CJIEIYIONIUM 00pa3oMm:

MMsI_KOMAaH/IbI -- help

Komaunas! m1j1a paGoTsel ¢ KaTajgoraMmu
Hanmomuum, yro 8 UNIX/Linux ¢aiiabl opraHu3oBaHbL B BUJE

JIPEBOBUIHON CTPYKTYPHI (lepera).

Daiiasl 00bEeTUHSIOTCS B TPYIITBI — KATAJIOTH WK manku. Ka-
TaJIOT MOYKET TIOMHUMO (PAMJIIOB COEP:KATh U BJIOKEHHBIE KATAJIO-
ru (IOIKATAJIOTH).

Kaskmerit hait mmeer nMsi, OIpeIesIsiolee ero pacioIoKeHne
B JepeBe daiimoBoii cucrembl. KopHem aroro mepeBa sIBiIsieTCS
KOpHeBoH KaraJjor (root directory), UMeOIINIA UM «/», OH cozep-
JKHT B cebe Bce (paiiyIbl M KaTaJIOIH.

IlosHoe umst patiiza COOepsKUT IIyTh — CIIUCOK KaTaJI0roB (BeT-
Beii), KOTOPbIe HeOOXOIMMO IIPOMTH, YTOOBI HocThYb (aitia. IToJi-
Hoe ums Jroooro gaira B UNIX/Linux HaumHaercs ¢ «» U He Co-
MEePIKUT UIeHTU(PUKATOPA YCTPOMCTBA (IMCKOBOTO HAKOITHUTEJIS,
CD-ROM wmim yiajieHHOT0 KOMIObIOTEpPA B CeTH), HA KOTOPOM OH
(harTHUecKM XpaHUTC.

Hampumep, /home/stud/grl-3/Ivanov/textl.txt — mosHOe mMs
daiina textl.txt
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B UNIX/Linux pacrmupenus: gaiijaoB He 0053aTeIbHEI.
Ilpumeuarue: BO Bcex KOMaHIaX IIyTh YKA3BIBAIOTCSI B TOM
ciIyyae, ecyiu JTeUCTBUS COBEPITAIOTCS He € TeKYIITUM KaTaIOTOM.

IIpocmoTp karasiora (list): Is -gmoun  myTh/ums_daiiia

KJIIOUH:

-F — (full) BeIBOT MEQOpPMATIIY O TTPUHAIIEKHOCTH 00BEKTA

(Cucrema mCIOSIB3yeT CIIEAYIONITHEe 0003HAUEHST:

* — MCITOJTHSAEMBIN (paitit; /— KaTasor; @ — CHMBOJILHAS CCHLIIKA)

-l — (long) nauHHBINA QopMAaT, YKA3BIBAIOTCI CBOMCTBA U ATPH-
OyThI daiiia

-R — BRIBecTM orsiaBiieHmMe KaTasOra PEKYPCHBHO BMECTE C
OTJIABJIEHUSIMU TI0TKATAJIOTOB

-a — (all) BeIBecTH Ory1aBJIeHME KATAJIOra, IIOKA3BIBATE U CIIEIIH-
aJIbHBIE (CKPBITHIE) (DAJIbI, KMEeHa KOTOPBHIX HAUMHAIOTCS C TOUKH.

ITpumepsr:

! O6paTuTe BHUMAHME, YTO UMEHA (PANIIOB MOTYT OBITD JJIHH-
Hee 8 CHMBOJIOB U COLEPsKATb TOYKY B JII000i mosuiuu. MoskHo
Jlaske MCII0JIb30BATH HECKOJIPKO TOYEK B OJHOM MMEHH.

Is — BEIBeCTHM OTJIABJIEHHE TEKYIIETO KATAIOTa

Is / — mpocMmoTperh KOPHEBOI KATAJIOT

Is /bin /home - mpocMoTpeThb OTJIaBJIeHHE KaTaJoroB  /
bin u /home

Is -F /- BoIBecTu oryiaBjeHMe KOPHEBOTO KATAJIOTa, YKA3bI-
BasI IPUHAJIEKHOCTH 00BEKTOB.

Is -1 /bin — BBIBECTH B IJIMHHOM (pOpMATE OIJIABJICHHE
karastora /bin

Is -R J/etc — BEIBecTH M IepeBO IIOAKATAJIOTOB C UX COHEp-
SKUMBIM.

(Ins mposmcTeIBAaHWA cTpaHuIl ucmoabayire Shift+PgUp,
Shift+PgDn).

ls —a —F /home — BBIBecTHU orJiaBJeHHe IOMAIITHEr'0 KaTaJIo-
ra, IOKa3bIBaTh U CHeIMaJIbHBIE (CKPBITEIE) (Paiiiibl, UMeHa KOTO-
PBIX HAUMHAETCS C TOYKH.
! O6paruTe BHUMAaHNE Ha HA3BAHUS «.» U «.» , KOTOPBIE IPU-
CYTCTBYIOT B KasKIOM KATAJIOre.
«.» —0003HAUYEHNe POIUTEIHCKOI0 KaTajIora
«» — 0003HAUEHUE CaMOr0 KaTayora
[Tpy HanMcaHwy KOMAHT 9TH 0003HAYEHUST YACTO UCIIOJIb3YIOTCA.

Y3uarp Tekymmuii karajgor: pwd
CMmeHHUTh TeKYIIMI KaTajor: cd ¥Ms_KaTrajiora

(change directory)
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ITpumepsr:
(BBITTOJTHUTE KOMAHIBI, IIEPEHIsT K IPYroMy KaTaJIory, IT0CMO-
TPHUTE ero OrJIaBJICHUE, UCIIOJIb3ysd KOMAaHIy 1s).
cd mm cd ~ — mepexo/ B JOMANTHUI KATAJIOT TT0JTb30BATEIs

cd.. — mepexo/] B HATKATAJIOT
cd / — mepexojd B KOPHEBOM KATAJIOT
cd /mnt —mepexox B KaTasor /mnt

Cosmanue HOBOro karasiora: mkdir yrs/ums_garajora
(make directory)

IIpumepsr:
cd ~ — mepexoj B JOMAIIHUN KATaJIOT IOJb30BATEJIS
mkdir dirl - cosmarb karasior dirl B qoMalrHeM KaTajIore
(Texyrem)

mkdir dirl/dir2 - cosmatb karasor dir2 B karasore dirl
mkdir dir3 - cosmats dir3 B TekyIem KaTaJiore (IoOMaIrHeM)
C momomipio koMaHas Is -R 1mpoBepsTe mepeBo momxaTaioros
JOMAIITHeT0 KaTaJjora.

VYnanenue mycroro karasora: rmdir myTh/UMsI_KaTaIora

(remove directory)

M VimanseMblil KaTasIor JOJIKeH OBITH IIYCT (T.e. 13 Hero J0JIkK-
HBI OBITH yIaJIeHbl Bce aiiibl — KOMaHIa r'm ¥ IOJKATAJIOTH —
KoMaHzga rmdir).

ITpumepsr:

rmdir dir3 - ygasuTs karasor dir3 U3 TEKYIIero Karajaora
(momarraero).
rmdir dirl/dir2 - ygamurs kartasor dir2 u3 karasora dirl.

C momonibio KoMaHAw! 1s -R mpoBepbTe, 4T0 KaTasiorn geicTBu-

TEeJILHO yIAJICHEL.

Komauns! niig padorsl ¢ dainamn

HNcnosb3opanue madI0HOB UMEH (haiio

Jliisa obosHaveHuss rpynmsl paiyioB (IIpH KOIMPOBAHUU, yJIa-
JIEHUH U JIP.) UCII0JIb3YIOTCS MIa0JIOHBI UMeH (PaiioB.

B mra6oHax MCIIOIB3YIOT CUMBOJIBL «*» 1 «?».

«*» — 3aMeHseT JII000e KOJTMIECTBO JIIOOBIX CIMBOJIOB.

ITpumepsr:
*  — (paiisl ¢ JIIOOBIM EMeHeM (TO eCThb Bce (paiiybl)
*s* — Bce (paiiuIbl, B UME@HU KOTOPBIX COIEPIKUTCS S

x* —Bce (bafmm C UMEHEeM, HAYMHAIINMCA Ha X

«?» — 3aMeHdeT OIUH JII000M CUMBOJI.
ITpumepsr:

??d* — Bce paiiiibl, B MMEHH KOTOPBIX TPETHM CUMBOJI d.
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Mosxmo0 B m1abJI0HAaX UCIOJIBE30BATE OUANA30HDL.

[Habop] — 10001 OOUH CHUMBOJI U3 3aJaHHOI0 Habopa

[*Habo0p] — J1I060# OMH CHMBOJI, He 3aJaHHLIN B HAOOpe

IIpumepsr:

*[a-c s] — Bce dailyibl, UMA KOTOPHIX 3aKAHUYMBAETCI HA OIHY
u3 OykB: a, b, c, s.

[*a-d]* — Bce daitbl, MM KOTOPBIX HEe HAUMHAETCA Ha OTHY M3
OykB: a, b, ¢, d.

6. Yauares Tun daiiia: file myrs/mmsa_daiiaa

ITpumepsr:

file ~/* - ysmarh T pafiso0B, XPAHAIIUXCSI B JOMAIITHEM
KaTaJore.

file /bin/* — ompemesuTh THUII QAMIOB, XPAHAIINXCI B KaTa-
Jiore bin.

7. 3anyck ucCHoJIHsAEMBIX (haiijIoB: yKas3aTh IIOJTHOE WMS
daitma
wim sh nyre/ums_daiina

IIpumepsr:

IIpocmoTpuTe raTasor /usr/bin (¢ Kaouom —F) witu ucmonbayii-
Te koMaHAy file, ¥T0OLI oIpeaesIUTh TUI PAMIIOB B 9TOM KAaTAJIOTe,
B sTom marasore comepskaTcs HWCHOJIHAEMBIe (QaMIbI-YTUIIUTHL.
Bamycrure, HammpuMep, gaia cal, KOTopsIid 0TOOPA3UT HA dKpaHe
KaJIeH1aphb.

/usr/bin/cal

Muorme KOMAaHIBI, KOTOPBIE MBI HCIOJB3yeM, HE SBJISIOTCS
BCTPOEHHBIMHM B KOMAH/IHBINM IIPOIIECCOP, a MPEICTABJIAIOT cO0OM
ucronHsgeMbie Qaisibl. BOJIBIMTMHCTBO TAKUX II0JIE3HBIX PAMIIOB-
YTUJIUT HAXOAATCA B Karasorax /bin u /usr/bin.

Ipumeuarue: nCcoTHsIEMBIE (PATITBI HEJTB3SI 3AITYCKATH IIPOCTO
10 UMEHH, €CJIM OHU HAXOMATCS B TEKYIEM KaTaJioTe W 9TOT Ka-
TaJor He BXOIHUT B IepeMeHHyo okpyskenuss PATH, B xoropoit
COZIEPSKUTCS CIIMCOK KATAJIOTOB, B KOTOPBIX KOMAHIHBIM HHTEP-
mperaTop OyJeT UCKATh YKAa3aHHBIN (aiil.

Coamaune TekcToBOro gaiia: cat > myre/ums_daiia

3HaveHne CHMBOJIA > MHOIPOOHO OyIeT PaCCMOTPEHO HUIKe
(cm. 17. BBog u BEIBOI).

ITpumepsr:

cat > ~/dirl/mytext.txt — cosmanwme TexcroBoro gaitia B Ka-
rtajiore dirl, HaXOgAIIErocsa B JOMAIITHEM KaTaJIore.

Ilocite BBOma KoMaHAbI HAOepUTE TEKCT (haiiia.
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Oxonuanve Habopa u 3axpoiTre daitna: ctrl + D, enter.
CospgaiiTe elle HECKOJIbKO TeKCTOBBIX (paiiaoB B KaTasore dirl.

Konuposaunue daiisios (copy):
cp myTh/mms_daityia(oB) IyTh/UMs_KaTajora
(OTKyIa 1 94TO KOIIMPOBaTh) (KyIa KOIMPOBATH)

Mo:xHO Py KOIMPOBAHWYU OTHOBPEMEHHO I€PENMEHOBLIBATD
aiier. Jli1s aToro Hy:HO yKa3aTh HOBOE MM (pailjia B KauecTBe
BTOPOro aprymenTa (Kyga KOIIMPOBATD).

IIpumepsr:

cp /bin/??? ~/dirl — KommpoBaTh aANIbI, IJIUNHA UMEHU KO-
TOPBIX 3 CHMBOJIA M3 KaTajiora bin, paciooKeHHOr0 B KOPHEBOM
KaraJsiore, B dirl, HAXOISIIIEroCsd B JOMAIIIHEM KaTaJIOTe.

cp ~/dirl/* ~ — kommpoBaTh Bce paitiel u3 Karasora dirl B
JIOMAIITHUM KaTaJIor.

Wcmonbaysa komanay ls, ImpocMOTpUTE COMEPIKIMOe JOMAIITHE-
T0 KaTaJjiora U MpoBepbTe IPAaBUILHOCTD KOIIMPOBAHUSI.

cd /sbin — cIleJIaTh TEKYIIUM KaTaJior sbin.,

cp mk* ~/dirl — xommpoBaTh Bce (PAMIIBI, HAUUHAOIIIECS
Ha mk u3 texymero karasora (sbin) B karasor dirl .

cd ~/dirl — cmenaTh TekymmM Katasor dirl.

cp /bin/vi . — KOIIMPOBAaTh (pailyI vl M3 Karajora bin B
Texymuii karasor (dirl). Jlys oOpalneHnsa K TeKyIeMy KaTaJIory
HCIIOIb3YeTCA «.» (TOUKa).

IIpocmoTp Texcrosoro daiisia:

cat myre/ums_daitia

less myTh/ums_cpaitia (ITOCTpaHUYHBINA ITPOCMOTP)
IIpocmoTrpuTe co3manuseiit dpaitsr  cat ~/dirl/mytext.txt
Yem orsrmruaercs mpocMoTp aiiia ¢ IoMOIIHI0 PA3HBIX KOMAHT.
cat /usr/share/doc/HTML/index.html
less /usr/share/doc/HTML/index.html
Brixon us pesxuma npocmorpa less: Ctrl+z
Ilepeumenosanue aitina (karasgora) (move):

mv crap_uMsa_daiiiaa HOB_uMs_paiiia
Ilepememenue dgaiizia(oB): mv myrs/mmsa_cdaiina IIyTh
(otryna) (ryna)

IlepeumenyiiTe co3maHHBIN TEKCTOBLIM (haiii B studdoc.txt:
mv ~/dirl/mytext.txt ~/dirl/studdoc.txt
C moMoIpo KOMAaHIBI 1S TpoBephbTe IIepernMeHoBaHue (haiiia.
IIepemecrure studdoc.txt B cBOM goMAaIIHKIA KaTAJIOT:
mv ~/dirl/studdoc.txt ~
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Ynaneuune daitnos: rm myth/ums_dgaiina(os)
rm -r WMsI_KaTaJiora — II03BOJISIET YAAJISITh KaTaJIoT BMe-
CTe CO BCEM COJIEPIKUMBIM.
Jlst monTBepskIeHN yaasieHus dpaiaa HamKMuTe KIaBUNLY Y,
71T oTMeHBbI N.
rm ~/dirl/* — ymaauTtk Bce daiiyiel ua karasgora dirl.
IIpocmoTpuTe katasor dirl u IpoBepbTe yaaaeHue paiiios.

Ilouck daiiia: find karasgor _mowcka -KJIIOYH

Karasor_momcka — xarajior, BKJIoYas JepeBO BCeX IIOKATA-
JIOTOB, B KOTOPHIX Oy/IeT IIPOU3BOIUTHCS ITOUCK.

-name — II03BOJIAET 3aJaTh UM HCKOMOI0 (haiijia WK KaTaJora

-type — omrpenenser tun daina: f — aitn, d- karasor, [ — cum-
BOJILHAA CCBLIKA.

-xdev — OrpaHUYHUTh IIOUCK OXHOM (PAaJIOBOM CHCTEMOI, He BEI-
XOJIUThH 34 TPAHUIIBl YCTPOMCTBA XPaHEHHU.

find /home —name dirl — mcratse dirl Bo Bcex ImomKaTasorax
karaJjora /home.

find ~ —type d — mckaTh Bce KATAJIOTH M ITOIKATAJIOTH, pac-
IIOJIOKEHHBIE B JOMAIITHEeM KaTaJIore.

find /usr/bin —name k* — wmckarhb ¢aiiibl, IMEHA KOTOPBIX
HauymHAaTCA Ha K BO Beex momkarasiorax /usr/bin.

U3menenue npas gocryna K daiiay

ITpu cosmammm 00BEKTOB (haiioBoil cucTeMsl (haityios, Kara-
JIOTOB ¥ T. JI.) aTpuOyThI 00bEKTa HecyT MH(OPMAIHI0 O TOM, KTO
M YTO MMEeET IIPAaBO JeJIaTh ¢ 9TUM 00BEKTOM (paiijIOBOM CHCTEMEI.

ITocmoTrpers aTpubyTH! hAMIOB ¥ KATATIOTOB TTIOMOMKET KOMAaH-
na ls - (xsrou [ omtpeesisger nauHHbIH opmat). Crmcok aTpudy-
TOB IIpaB gocryna cocrouT u3 10 moamiuii (puc. 2.7).

el s

Puc. 2.7. Criucor atpubyToB mnpas gocryia daiia

1. Tun dgaiina (d — xaranor). 2-4. IIpasa xosauua (cosgareis)
daiima (rwx). 5-7. IlpaBa rpymms! co3maresns daira (rwx). 8-10.
IIpaBa mocTopoHHUX (BCEX OCTATBHBIX) (TWX).

R — urenwme, w — 3amnmck, X — BBITIOJTHEHTE

Hampumep, -rwxr-xr-x o3HavaeT

1. medpuic 3HAYUT, UTO 3TO OOBIKHOBEHHBIN (paii.

2-4. rwx — Ha JaHHBIA QailyI BiIajesell UMeeT OoJIHbIe IpaBa
(uTeHMe, 3aIIMCh, BHIIIOJTHEHNE).
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5-7. r-X — OJIL30BATEJIH, BXOASAIINE B IPYIIILY BJIade/Iblla, HMe-
0T IIpaBa Ha YTEHHE U BBIIOJIHEHNE,

8-10. r-x — Bce ocTaJIbHBIE — ITPABa HA YTEHUE W BBITIOJTHEHUE.

WamensaTs mpaBa goctyma k dgaioaM 1 KaTaaoraM MOYKHO, HC-
MOJIB3YS CIIEAYIONLYI0 KOMAH/IY:

chmod mpaBa mmena_cdaiiioB

IIpaBo m3MeHaTH IIpaBa ecTh JIMIIEL TOJIBKO Y BJIamesbiia aii-
JIa U CYIIepIIoJIb30BaTeNId. PeskuM JoCTyIIa MOMKHO YKA3hIBATE KAK
B BHUJIe BOCBMEPUYHOTO YHCJIa, TAK U BHe MHEMOOOO3HAUCHHUA.

O6Gosuauenus: u (user) — JJIs MMOJIb30BaTe s (BJIAJEIIBIA), &
(group) — s rpymmsl, o (other) — mya ocTanabHBIX OJIB30BATE-
e, a (all) — gy Beex.

ITpumepsr:

chmod go—w myfile — mya aiiiaa sammpeTuTs JOCTYII HA U3Me-
HEeHMe/3aIIUCh JIJIS TPYIIILI ¥ OCTAJIbHBIX II0JIb30BATEJICH.

chmod a+x filel — Bcem paspemuTh BeiosHeHue gaina filel,
TO €CTh CJIeJIATh €r0 BBIIIOJIHSIEMBbIM.

Bocemepuunoe mpescrasienne aTpubyTOB:

B pacemorpensom BEIIIe mprMepe -rwXr-Xr-X BMeCTO OYKB IIOI-
CTaBUM 1, B IPOTUBHOM CJIy4ae, eCJIi aTpruOyT He yecTaHoBIeH — 0.
Ionyunm:

0 111 101 101 mepeBemeM KaskIyI0 TPOUKY B HECATUIHYIO CH-
cremy cumcyaenus: 0 7 5 5.

ITockosbKy 3HAUEHME TTOJIYUYEHHOT'O YUCIA B KAKION TTO3UITUN
MOSKeT OBITH TOJIBKO 0T 0 J0 7, TO TOBOPSAT, UTO aTPHUOYTHI 3aJaHbI
B BOCbMEPHYHOM IIPEICTABJICHUN.

Komanmga chmod B oToM citydae 3amuimercs cyieay oM 00pasom:

chmod 755 file2

CosmaHue sKeCTKOU CChUIKMU: In uMsa_daiiia uMs_CCBLIKA
HecTras cepuika parTUYeCKr BTOpPOe HA3BAHME (PU3UIECKOTO
(aiina Ha gHCKe, TAK KAK YKa3bIBaeT HA TOT Ke, YTO U Y UCXOIHO-
ro dgaityia HHAEKCHBIN JTeCKPHUIITOP.
CoamaiiTe TeKCTOBBIA paiii text B JoMalrgeM KaTaJiore.
Coamamum sxecTKy0 ceblLIKy hltext Ha sToT dhaii:
In ~/text ~/hltext
C moMoIb0 KOMAaHOH 1s -1 Mo:kHO yoequThes, 9To oba daii-
Jla UMEeIOT OOWH M TOT K€ WHIEKCHBIN TeCKPUITop (CM. YMCIIO
mepe umeHeM Qaiia).
Is 1 ~/text~/hltext
Coamaiire elre OOHY KEeCTKYIO CCHIIKY hltext2 ma text.
Komangna ls -/ 1mo3BosissieT yBUAETH YMCJIO "KECTKUX CCHLIOK HAa
daitn (cM. YmMCIIO BO BTOPOM KOJIOHKE, CIEOYIOINee 3a IpaBaMU
mocrymna k airy). B HameMm ciydae y Bcex CO3OAHHBIX (hailaoB
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KOJIMYECTBO JKECTKUX CCBhLIOK Oymer 3. M Bce aTm haitsbr OymyT
WMeTh OUH U TOT JKe WHIeKCHBIH JIECKPUIITOP.

Obparmasce & hltext mim text, Mbr parTHUecKH oOparaemMcs K
omHOMY U ToMy ke daitmy. [losTomy, ecsi MBI MeHSIEM YTO-TO B Of1-
HOM (paiisie, 9TH 5Ke caMble H3MEHEHU IIPOU30MIYT B APYTroM (atiie.

Wcmonbsys xomaumy cat >> hltext mommmmre B hltext mHe-
CKOJIBKO CTPOYEK. 3aTeM IIPOCMOTPHUTE CoMepskumMoe daiiia text,
IIPOMBOLILJIN I U3MEHEHUs B 9TOM haiiie?

ITpu ymamenmn daiiia, HA caMoM Jejie yIaJIsieTcsi TOJIBKO
OJTHA CCHLIKA Ha (aityn. BBemere komanmy:

rm ~/text

ITpocMoTpuTe MOMAIIHMM KaTajIor. Y JaInIach TOJIBKO CChLIKA,
umerorias uMmsA text, a hltext u hltext2 mo-mpesxkmemy cyiiecTBy-
for. Daiisr TOIBKO TOT/IA IeHCTBUTEILHO YIAISIETCS, KOryia Ha Hero
Oostbirie HeT cchlIoOK. OOBIYHO (hailyIbl KMEIOT TOJIBKO OJIHY CCHLIKY,
TaK YTO KOMAHA I'm JeHCTBUTEIBHO IPUBEIET K yaaTeHuo daii-
na. OgHaxo, eciay (haiijl MMeEeT MHOI'O CCBLIOK, IpPHMEHEHHEe Im
MIPUBE/IET TOJIFKO K YIaJIEHUI0 OTHOM U3 HUX; JIJIS TOT0, UTOOBI y/Ia-
JIUTD (Paiiy1, BBI JOJISKHEI YIAIUTH BCEe CCBIIKM HA 9TOT (DAL

Cosmanne CMMBOJIBHOM CCBUIKHU: In —s wmMs_dpaiiora uMsa_
CCBLIKHA

Cozgaaum cuMBOJIBHYIO CCHLIKY sltext ma hltext.

In —s ~/hltext ~/sltext

Wcmonbsyiite komauay ls —1, 4To0bI yOeqUTHCSI, YTO 9TH IBA
(daiina umeroT pasaudHbie PANIOBBIE JTECKPUITOPHL.

ObpaTuTe BHUMaHMe HA BBIBOJ KOMAHIHI Is —/, cBoticTBa (haii-
JoB sltext u hltext orsmuatores, 4To erne pas JOKA3BIBAET, UTO 3TO
pasubie 00BEKTHI (PAITOBOM CHCTEMBI, KPOME TOTO ITIPY CUMBOJIBHOM
CCBUJIKE BCeraa yKasbiBaeTcs ¢aiiyi, Ha KOTOPHINA OHA CCHLIAETCS.

Beog u BeiBoa. IlepenanpasiieHue BBOga u BbIBOIA

Kasx ez mporece B Linux mosiyuaer mpu crapTe TPH IIOTOKA
maHHbIX (creruajbHble (aityibr). IlepBBI OTKPHIT HA YTEHHE
¥ SIBJISIETCS CTAHIAPTHBIM BBOJOM mporiecca stdin (mporiece u3
Hero GepeTr JaHHBIE, YATAET), 10 YMOJUYAHMIO 9TO KIIABUATYpA.
BTopoit moTok OTKPHIT HA 3aIKWCh W HA3BIBAETCS CTAHIAPTHBIM
BBIBOJOM Tporiecca stdout (mpoijecc B Hero 3ammCHIBAET JIaH-
HBIE), 10 YMOJIYAHUIO 9TO dKpaH. TpeTruil IMOTOK HaHHBIX IIpes-
Ha3HAa4YeH IJIg BBIBOIA COOOIIeHUH 00 OIMMOKAaX W HA3BIBAETCH
CTaHIAPTHBIN BBHIBOJT OIITHOOK.

Pacemorpum komammy cat, xoropast 6epeT JaHHBIE C IIOTOKA
BBOJIA ¥ IIepeJaeT MX Ha IIOTOK BBIBOAA, TO eCTh ¢ stdin Ha stdout.

Beenure Komanmy cat. Ilockosrbky He ykasaHbI IOTOKH BBOJA
¥ BBIBOJIA, TO OHU CUMTAIOTCS CTAHIAPTHBIMHU, TO €CTh BBOJI C KJIa-

60



CucTeMHoe 1 NpYKIaaHoe NporpaMmmHoe obecnedyeHme

BHATYPBI, BEIBOL Ha dKpaH. [losToMy crcrema Oymer o:kuIaTh BBO-
IIa TEKCTA, a II0CJIe Cpasy ke BEIBOJUTL €ro Ha dKPaH.

B romanme: cat mms_dpaityia — moToK BBOJA yKa3aH u3 paiia,
09TOMY JaHHBIEe OyIyT YmTaThcsA M3 daijia U mmepeaaBaTbes Ha
CTaHAAPTHBIA IOTOK BEIBOIA — dKPAH.

O6osoura shell gaerT BO3MOKHOCTE IIepEeHAIIPABIIATE CTAHAAD-
THEIE IIOTOKH, HAIIPUMeEp, BBIBOJ, IejIaTh He Ha oKpaH, a B (paii,
9TOOBI JaHHBIE OBLIN 3aIIUCAHLI M COXPAHEHEL. [[JIs 9T0Oro MCIoib-
3YIOTCA CHUMBOJIBL « >» 1 « <»,

> — mepeHanpaBJeHre CTAHIAaPTHOIO BBIBOIA

< — mepeHanpaBJeHNAe CTAHIAPTHOIO BBOIA

cat > textfile — moToK BBO#A He yKa3aH, CJIEIOBATEJILHO BBOJ,
¢ KJIaBHUATYPHL, 4 IOTOK BLEIBOJA IIepeHamnpanieH B daii. Taxum
00pasoM, JaHHbIE ¢ KJIABHATYPHI 3AIINCBIBAIOTC B (DAL

IIpocmoTpuTe co3maHHBIN daiir.

Ecnu daitn ysxe cyirecrByer, To KOMaH HAS 000JI0UKA 3aITH-
IIeT ero 3aHoBO. UToOBI COXPAHUTL MH(OPMAIIMIO B 9TOM haiiie
¥ 000ABUTH HOBYIO C KJIABHATYPBI, UCIIOJIb3YIOTCA CUMBOJIBL >>,

JlobaBsbTe B co3maHHBIA (aiir textfile emre mamHbIe:

cat >> textfile

CHoOBa IIPOCMOTPHUTE €rO0.

cat < textfile > textfile2 — aTa KOMaHIa YnTaeT NaHHBIE U3
caitna textfile u sanmceiBaer ux B daiin textfile2.

ITouck cTpok B aiiiie, COOTBETCTBYIOIIUX PEryJIIPHOMY
BBIPAKEHUIO:

grep —KJIIOYM I1a0JI0H (haiiib

PaGora ¢ Tekcrom — ofHa M3 CHJIBHBIX CTOPOH Linux, Tak Kak
cHCTEeMAa COMEPIKUT OOJIBIT0E KOJIMIECTBO KOMAH/ I, BBIITOJIHSIIONIIX
pasiauyHbIe IIpeodpa3oBaHmusi ¢ TekcToM. Paccmorpum Hambosiee
MOILY ISAPHEIE W3 HUX.

Perynsapurbie BelpaskeHusa — cucTeMa CHHTAKCHUYECKOr0 pas-
0opa TeKCTOBBHIX (pparMeHTOB 110 POPMaATHU3OBAHHOMY I1a0JI0-
HYy, OCHOBAaHHAsd HA CHCTEMe 3aIlhCHU 00PAa3IlOB JJIS IIOWCKA.
O0mas 3agavya MexaHu3Ma PeryJISIpHBIX BRIPAKEeHUH — HAXO-
IUTH WJIA He HAXOJIUTH COBHAJEHUS CTPOKU UM €€ YACTH C
3aJaHHBIM IIa0JI0HOM.

Kimroum:

—V — BBIBOJIUTH TOJIBKO T€ CTPOKH, KOTOpPBIE HE COOTBETCTBYIOT
PeryJsapHOMY BhIpaskeHUo (I1a0JI0HY ITOUCKA);

—0 — BBIBOJIUTH TOJILKO Ty YACTh CTPOKM, KOTOPAsl COBIAJA C
PeryJIsipHBIM BBIPASKEHUEM;

—[ — BBIBOJUTH TOJIKO MMeHA (PaMJIoB, COMEPIKAIINX II1a0JI0H
IOMCKAa, 6e3 BBIBOA CAMUX CTPOK;
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—C — BBIBOJIUTH TOJIBKO KOJTMYECTBO HANJEHHBIX CTPOK, COOTBET-
CTBYIOIIIAX PETYJIAPHOMY BBIPAKEHUIO;

—n — yKa3BIBATH HOMepa HANIEHHBIX CTPOK;

—1 — TIONCK, HEUYBCTBUTEIbHBIN K PETUCTDY;

—T' — PEKYPCUBHBIN ITOMCK BO BCeX (paiyiax U IMOJKATAJIOrax.

ITpumepsr:

grep — “rm —r” cmd create delcreate

B nmepeuncnennsix gainax (cmd, create, delcreate) mier moz-
CTPOKY «rMm —I», TO €CTh MBI XOTUM OIIPEIeJTUTh, B KAKOM U3 CIleHa-
pueB (KOMaHIHBIX (PAMIIOB) COEPIKUTCS 9TA KOMAH/IA.

grep —c “rm —r” cmd create delcreate

Kongeitepnt

Hepenxo Bosuukaer cuTyaiius, Korga Hy»KHO 00paboTaTh BEI-
BOJI OJTHOM KOMAHJIBI KAaKOM-HUOYIb Apyroi Komaumoir. To ecThb
IepeHaIpaBiIsgeTcs BEIBO OJHOM KOMAaHIbL He B (paiij, a Ha BXO[,
npyroii komauanl. Takoi crmocod mepegaun Ha3bIBaeTCsa KOHBelle-
poM u 0003HAYAETCS CUMBOJIOM | .

C moMOIIbI0 KOHBEMepa MOKHO 00beqUHATE B IIEIIOUYKY MHOTO
KOMAaH/I;

Komannal | komauna? | ... | komargalN

Hampumep, Hy:kHO oTCOpPTHpPOBATEH OTJIABJIEHHE KaTajora B
asipaBUTHOM HOPSAIKE, TO €CTh Pe3yJIbTaT KOMAaHAH ls mepegaTh
KOMaHIe sort.

Is | sort

YT00BI IIpoCMATPHUBATH IIOCTPAHUYHO IJIMHHBIA CIIHCOK (haii-
JIOB, BBIIABAEMOM KOMAHION 1S, HYKHO HCIIOJIB30BATH KOHBEMEp 1
00paTHUTHCS K KOMAaH/Ie less, KoTopas IIOCTPAHNYHO BBIBOIUT TEKCT.

ls /usr/bin | sort | less

Cosnanue KOMaHIHBIX (pailyioB (CKPUIITOB)

Komaumuerit dain (CKpUOT WK CIIEHAPU) — 9TO TEKCTOBBIN
(aiis, cocrosmmit u3 kKoMawHx uHTEpIperaropa. Ilpu samycke aTo-
To haityia mocge0BaTEIHHO BBITIOJTHSIIOTCS BCe KOMAH/IBI, COIEP-
SKAIIECs B HEM.

Kax daitn ero MosxHO co3maTh KOMAHIOM cat MM HMCIIOJIB30-
BATb TEKCTOBBIN PEIaKTOp, HAIIPUMED, V.

Ecmnu BBI paboraere B rpaduueckoi 000JI0UKe, TO BOCIIOIb3Y -
Tech, HAIIpUMep, TeKCTOBBIM pemakropoM Leafpad miau KWrite.

Coamamum aiis ¢ mmeHeM cmd (B moMalrHeM KaTajiore), 1 3a-
MIUIIIEeM B HEro CJeIyIOIue KOMAH/IbL:

#! /bin/sh (BermmostaeHUE (atina — B shell)
echo “How do you do!” (BbIBOJI CTPOKY HA 9KpaH, TPUBETCTBHE)
date (BBIBOI, TEKYIIEH TATHI)
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pwd (BBIBOJT TEKYIIETO KATAJIOTA)

Is (BBIBOJI, OIJIABJIEHHS TEKYIIETr0 KaTaJora)

Ilpumeuarue: B CKOOKAX COMEPIKUTCS KOMMEHTAPUM KOMaH/IbI,
BKJIIOUYATDH €TI0 B KOMAHIHBIN ail He HYKHO.

Cremnaiire aToT (haits ucoHseMbIM KoMasnoi: chmod +x ~/cmd.

To ects B mpaBax gocryma K (pailyry ajisi BceX II0JIb30BaTesIel
pasperuTe BhITIOJTHEHUE 3TOTO aiina (+x).

Tereps YTOOBI 3aIyCTUTH 9TOT (PAMJI HCIIOJIb3YyHTe KOMAHIY:
~/emd

Wraxk, myisa cosganus KoMaHHOrO aiiia:

1. 3amycrure TEKCTOBBIM PEIaKTOp, CO3MAMNTe TEKCTOBBIN (DAl

2. TlocmemoBaTenbHO 3aIMININTE KOMAaHIBI B 3TOM d(aiie,
pacrosiarast KasIyio KOMAHIy Ha OTJIeJIbHOM CTPOKeE.

3. Coxpauute co3maHHBIN (haily, caesaiiTe ero WCITOJIHSIE-
MBIM, IPUMEHUB KOMAaH/Iy:

chmod +x wums_daiina.

4. BamycruTe CO3TaHHBIN (haiI U IPOBEPHTE MPABUILHOCTD
BBITIOJTHEHUST KOMAaH/. B ciayuae HaX0KIeHUs OIMMUOKH, B TEKCTO-
BOM peJaKTOpe BHECUTE M3MEHEHUs B KOMAaHIHBIN (aii, coxpa-
HHUTE ero u IIpoBepbhTe elle paa.

SamaHud.

A) CospaiiTe B moMaliHeM KaTajore KOMAaHIHBINA daiia create,
KOTOPBIA BBIIOJIHSET CJIEAYIOIINE OIIePaIlN:

1. B pomamnem warasiore cosmaer karasioru katalogl m
katalog2.

2. B xaraiore katalog2 cosmaer katalog3 u katalog4.

3. B karausor katalogl xonupyer Bce daiiiibl, IIHHA UMEHU
KOTOPHIX 5 CMMBOJIOB 13 KaTaJsiora /bin.

4. Komwmpyer daiiinl, comepskalnye B UMEHN OJHY M3 OYKB
a-c, ua xaraJsiora /bin B karaJsor katalog4.

5. B xarasore katalog2 cosgaer TekcroBeril haiia user.txt, B
KOTOPOM OyIeT XpaHUTHCA UM II0JIb30BATEIIA (CBOE MMS II0JIb30-
BATeJIb BBEJIET ¢ KJIABHUATYPHI IIOCJIE 3aIlyCKa KOMAHIHOrO (haiia).

6. B rarasore katalogl cosmaer daiin filelist, B KoTopsbIit
3aIIMCHIBAETCA CHUCOK (PaMiIoB, HAXOAAIIMXCSA B JOMAIITHEM Ka-
TaJore MOJIb30BATEJISI W €ro IOAKATAJIOraX, OTCOPTUPOBAHHBIN
o andaBuUry.

7. B rxarasore katalogl cosmaercs skecTrast CChLIKA HA (paii
user.txt.

8. B xaramore katalog2 cosmaercs cchlika Ha KaTaJior
/usr/bin.

9. Opranuayer nouck daiiaa, pe3yabTaT IMIOUCKA ITOMEIAeT
B cpaiin file_find.

10. Ilepemermaer user.txt B katalog3.
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B) Cospaiite B gomallHeM KaTajore KOMAHIHBIA Qai
delcreate, KoTopsIil yaassger Bce paiiibl M KATAJIOIH, CO3IaHHBIE
daitom create.

2.4. CepBucCHBIE ITPOrPaMMBbI

CepsucHasa nporpamma, uiau yruaura (utility mrm tool) —
IPOrpaMMHBINA IIPOAYKT, HPeIHASHAUEHHBIN IJId PaCIINPeHMs
BO3MOSKHOCTEH OIepPaIlMOHHbBIX CHCTEM U IIPeJ0CTaBJIeHIa Habopa
JTOIIOJTHUTEJILHBIX YCIIYT.

KoMmmboTepHble yTUINTEL MOKHO PA3Ne/IMTh Ha TPU I'PYIIILL:
YTUJINTEHL CEPBHCHOrO O0CIIYKUBAHUSA KOMIIBIOTEPA, YTUIATEL pac-
IIUPEeHNI (PYHKIIMOHAIBHOCTH ¥ MH(POPMAIIMOHHEIE YTUJINTEL.

CamMble HEOOXOOMMEBIE IJIA PAOOTHI YTHJIMTHEL BXOIAT B COCTAB
OIEePAIMOHHON CHUCTEMBI. JTO IIPOrPaAMMbI, KOTOPBIE IT03BOJISIOT
o0caysKuBaTh MUCKH (IIPOBEPSATH, CIKUMATh, JedparMeHTHpPO-
BaTh U T. J.), BBIIOJHATE MOHUTOPUHT paborel OC M 0CHOBHBIX
YCTPOMCTB KOMIILIOTEPA, AeJIaTh ONTUMU3AIIMIO CHCTEMEI, pe3ep-
BHPOBAHNE JAaHHBIX M UX BOCCTAHOBJICHHUE U IP.

B Windows ocrorHO# Habop yTuut HaxoauTes B mamnke [Ipo-
rpammbl — CrangapTtaeie — CiyskeOHbIe.

B Linux yTwauTel Takske BXOIAT B COCTAB CHCTEMBI, HO HX
Ha00p 3aBHCHUT OT KOHKPETHOro muctpuOytuBa. He Bce yTumanTe
HMEIOT rpadruecKknii mHTepdeiic, TaK KaK TPAIUIIMOHHO BXOIIN
B COCTAB CHCTEMEI ellle MOSBJIEHUS Ipaduueckoro nuTepdeiica u
3aIIyCKAaJINCh B KOHCOJILHOM pPEesKIMe.

2.4.1. Obenyoscusarnue OuCKos

Jenenue na pasgesnst u popMaTUpPOBAHHIE

Jlyss Toro 4ToOBI KOMIIBIOTEP MOT XPAHHUTH, YATATH U 3AIIH-
CHIBATH UHQOPMALINIO, SKeCTKUM JUCK IIPEIBAPUTEIILHO JOJIKCH
OBITH pasMeuer. Ha HeM ¢ HMOMOIIBI0 COOTBETCTBYIOIIUX IIPO-
rpaMM CO3AI0TCA Pa3IeJibl — 9TO U HA3hIBACTCH «Pa30UTh MKeCT-
KUl nuck». Bes aToil pasMeTKM Ha KECTKHM OUCK He yIaCTCA
YCTAHOBUTH OIEPAIMOHHYIO cucTeMy (OOBIUHO IIpeaiaraeTcs
IPOM3BECTH Pa3MeTKy aucka Bo Bpemsa ycraHoBku OC, B aToMm
cllydae IIporpaMMa pPasMeTKH JUCKA 3aIlyCKaeTCs aBTOMAaTHYe-
cku). CymecTByerT MHOTO IIpOrpamMm JIJIs pasgesieHus TUCKa Ha
pasmessl. [Ipu ycramoske Windows ucmosrbayercs fdisk, ogma-
KO aTa IIporpaMma He uMeeT rpaduueckoro nurepdeiica. [Tocae
ycraHOBEM Windows IJIs1 CO3TaHUA W U3MEHEHUS CYIIeCTBYIO-
X PasiesioB MOMKHO BOCIIOJIb30BATHCSA OCHACTKOU «YIIpaBiie-
HHUe JTUCKaMW».
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B Linux ucnoneaytores sfdisk mim fdisk, He nmerorue rpadu-
veckoro nHTepdeiica niau GParted ¢ rpadudecknm naTepdeiicom.

ITocie pazmemku ducka co30arHbLe pa3oesibl He00xXo0u-
MO omghopmamuposams u pazmecmums KaKy-iubo noo-
x00auLyio ¢hatiiosyro cucmemy.

B Windows aTo menaerca xomanmoi format miu mmpu momMorm
roMauael Popmamuposams M3 KOHTEKCTHOTO MEHIO JVCKA B
daitmoBom menemxepe. OcHacTka «YIIpaBIeHNe JUCKAMID TAKIKe
03BOJIsIeT 0TOPMATHPOBATE Pa3eJIbl TUCKA.

B Linux musa dopmatupoBanms wucronb3yercas mkfs wmam
GParted c rpaduueckum naTepdericom.

TecTtupoBaHnue gucka

ITpu cbosix B pabore xommbioTepa, 3asucanusx OC u 1o npy-
TUM IPUYMHAM CHUCTEMHBIE 00JIACTH HA JUCKE MOTYT OBITH M3Me-
Henbl. J[JIs BBISBIEHUS W MCIIPABJIEHUS ITHUX HAPYIIEHUHN MIPO-
U3BOJUTCSI TIPOBEPKA HAPyIIeHnH aiIoBOM CUCTEMBI, TPOBEPKA
(bmamUecKoON MMOBEPXHOCTH AUCKA HA HaJIMUYMe «COOMHBIX CEKTO-
POB» M IIepEeHOC JAHHBIX U3 OTUX YUACTKOB B 0€30IIacHEIE.

B Windows: IIposepra ducka (Checkdisk) B cBoiicTBax mu-
CKa B KOHTEKCTHOM MeHIo, Bkyiagka Cepsuc — [IpoBepka mucka.

B Linux: fsck B KOHCOIBHOM peskrMe, YTHJINTA 3aIlyCKaeTCs
aBToMmaTtudecku mpu 3arpyaxe OC.

Hedparmenramua gucka

Jlst samucu daitnos Ha auck OC BeIeIsSeT YyIACTKH ITAMSITH
(KJIacTEpHI), KOTOPBIE HE 00s13aTEIHHO PACITOJIOMKEHEI IPYT 3a JPY-
rom. Ilpu ymanennu u nmepesamnucu paiijioB HA JUCKe 00pas3yeTcs
MHOTO IIYCTBIX MecCT, a (paiJIbl OKA3bIBAIOTCS (PpParMeHTHPOBAH-
HBIMH, 9TO 3aMeJIJIseT padoTy.

ITpusenem npumep. [Ipemcrasum, uTo y Hac JaHHBIE HAXOMAT-
Cs B TIOJTHOM TIOPSITKE M WIYT APYT 34 JPYTroM. 3aTeM MbI YIaIUIN
KaKOM-TO (paiiyI 1 3aIIKMCBIBAEM HA €r0 MeCTO OOJIBIIIHI II0 pa3Mepy
chaitn. 3amuch moIET ¢ IEPBOTO IIYCTOTO (PparMeHTa, U CHCTEME
PHUIETCA 3aIIUCaTh 3TOT (paiiiI, pa3dbuB ero Ha ABe vyacTu. A eciu
cdaitn HaxoaUTCST B pe3yaIbTaTe TAKOM 3aIlMCH B KOHIIE JTUCKA, TO
9TO IpUBeET K mmoTepe ObicTpoaeticTBusd. Eciu ske pparmenTupo-
BaH win386.swp (00J1acTh MOJIKAYKHU, CBOIUHTA) — paiiI, C ITIOMO-
mpio xoroporo Windows yerpanser Hemocratok O3Y, To moreps
OBICTPOIEHCTBUS Oy/IeT ele OOJIBINTeH 13-3a OUeHDb YaCTBIX Olepa-
U 3aIIUCH/UYTEeHUs 9TOT0 (paiiia.

IToasTomy mepuommuecKky Hy;KHO YCTPAHSTH (PPATMEHTAITHIO JTH-
cra — nmedparmedruposath ero. B Windows: Jegppazmenmauusn
oucka (Defrag), B cBoticTBax mucka, Briaaaka Cepsuc — Jledparmen-
tarwms aucka. B Linux: ucniosib3yemble (paiiyioBbie crucTeMbl He dpar-
MEHTHPYIOT JIUCK, TI09TOMY HeT IIporpamMm JiedparMeHTaIliy JUCKA.
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2.4.2. Ceoonasn unghopmauus o Komnwviomepe u cucmeme

[Tpon3BoAUTETBHOCTD KOMIIBIOTEPA 3ABUCUT OT TEXHUUYECKUX
XapPaKTePUCTUK COCTABJISIONINX €ro ycTpoiicTB. B ciayuasx Boa-
HUKHOBeHHs c0oeB B paboTe KOMIbIOTEpa WK IIepes ero Mo-
JMepHU3aIe M0JIe3HO OCYIIECTBUTh TECTUPOBAHME PA3JIMUHBIX
YCTPOMCTB KOMIIBIOTEPA.

B Windows: mporpamma Ceedenus o cucmeme naer CBOA-
HyI0 mHpoOpMaIuio 00 ycTpoiictBax koMmibiorepa. Cucmemmnwiil
MOHUMOP TI03BOJISIET B POHOBOM PEKMMeE OTCJIEKUBATH ITapame-
TPHI PYHKIIMOHUPOBAHUS KOMIIBIOTEPA, MOJIyIYATh UH(POPMAIIHIO O
BO3HUKINIUX TPOOJIEMax.

B Linux Bxomar Tpamunmonsse mia Unix-ogooreix OC yTu-
JINTHI, CBSI3aHHBIE C MOHUTOPUHTOM CHUCTEMBI, KOTOPHIE He MMEIOT
rpadudeckoro mHTEpdeiica: uname — CBEIEHHS O CHCTEMe, Up-
time — 3arpyaka cucremsl, free — 00beM ¢BoOOIHOM TaMsATH, Xload —
CTATUCTHUKA 3arPy3KH CHCTEMEI (B rpadpMiuecKoM BHUIE) U OpP.

Taxsxe B rpaduuecknx cpenax KDE u Gnome mmerorcs ciry-
sKeOHBbIe ITPOrPaMMBI, KOTOPBIE ITO3BOJISIIOT MOJIb30BATEN0 B T'pa-
prueckom opmare moJIydyaTh CBENEHUS O CUCTEME U IIPOIleccax.

2.4.3. Onmumu3auus cucmembvt

[Tepronmuecku Heobxoqumo onrrumuanposath OC, Tak Kak mo-
cJie TPOIOJIKUTEIbHOM paborer Windows B peecTpe HaKaILIWBa-
eTcs HeHyKHAas WHQOPMAIIUI, KOTOpas TOPMO3UT PaboTy CHCTe-
wmbl. [Tpobiema pelrraercst CaeayoIIuMu CII0COOAMH.

e  Vnasenwme nporpamm: HanpuMmep, Revo Uninstaller
GecciieTHO ymasisgeT caMble «GKUBYYME» ITPUJIOKEHUS.

o  MoKHO HCIIOJIB30BATH IIPOTPAMMEI JIJISI CHEMHBIX
HOCHUTEJIEH, KOTOpPHIe ITO3BOJISIOT M30eKaTh 3aCOPEHUsI peecTpa
(mampumep, coboguoe 1O www.portablefreeware.com).

e  ViajieHme HEHY:KHBIX IIPOrPpaMM H CJIY#KO M3 aBTO-
3arpy3KH.

B crpoke «BrrmosanTe» HabepuTe: msconfig s «HACTPOUKM
CHUCTEMBD, BO3MOYKHOCTD OTPEIaKTUPOBATE boot.1ni, win.ini, aBTo-
3arpysKy, CJIy OBl 1 T. II.

ITpoBepka 1mpoIteccoB aBTO3aTPY3KHU YACTO ITO3BOJISIET BHIBUTH
IPOTPaMMBI, KOTOpPHIE He 0000 HYJKHBI, 8 MHOTIA W BPeIHBIE TIPO-
TPpaMMBI, KOTOPbIE MOTYT BPEIUTh KOMITbIOTepY. Kciau OmBITHBIN
MI0JIB30BATEJIb MOYKET CIIPABUTHCS C TAKOM 3a/1aueil, KAk MOHUTO-
PUHT IIPOIIECCOB ABTO3aTPY3KH, TO He OYEHB OIBITHBIA MOKET HC-
MBITEIBATD 3aTPyHEeHUs. Torma MOsKHO MCII0IB30BATH CBOOOTHYIO
yruauty OSAM — Autorun Manager.
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e  ViasieHme BpeMeHHBIX (DAHJIOB C JKECTKOTO JHCKA:
ymncrka aucka nian yruiaura CCleaner (cBo6ogaoe I10).

e UYmcrra peectpa, HampuMep, OecriaTHAS YTHUJIU-
ta Wise Registry Cleaner — omTuMusupyeT CHCTEMHBIN peecTp
Windows, yasiss moTepsiHHbIe KU ¥ HEHYKHBIE TI0JIS, TEM Ca-
MBIM COKparias ero jiuny. Co3maer pe3epBHY KOIIHI PeecTpa,
CKAHUPYET PeecTp M BHIBOJIUT IepedyeHb BCeX 3alliceil B BHJIE Ta-
OJIMIIBI, €CJIM YCTAHOBJIEHA OIIIINA «0e30IIaCHOo», TO Oy IYT BEIBEIEHEI
JIUIITH T€ KJIIOYH, YIaIeHue KOTOPBIX He BBI30BET IIP00IeM B CHCTe-
me. [lo3BosisieT ycTaHABIUBATE PESKUM aBTOMATHIECKOM YMCTKU.

2.4.4. Cepsucnbie npozpammbt, obecneuusanouiue
pesepsuposarnue unghopmayuu
u 60ccmMaHo8ieHue OaAHHBLX

JlamHble — camMoe TIeHHOE M3 TOTO, YTO eCTh Ha KOMIIBIOTEpe.
Ecnu koMmboTep UCIOIb3yeTes U CO3MaHUs JJOKYMEHTOB, IIeH-
HOCTBH TPY/A, BJIOMKEHHOTO B WX CO3JaHMe, O0BIYHO ITPEBHINIAET
CTOMMOCTBH CAMOTO KOMITBIOTEPA.

B aBapuiinoii curyanum pabodre IIporpaMMbl MOKHO IIepe-
YCTAHOBUTH, €CJIM COXPAHUJICS TUCTPUOYTHUR (a4 OH JIOJI3KEH Xpa-
HUTHCST), BOCCTAHOBJIEHWE IPOTPAMMHOTO O0ECIIeueHUsT 3aimMer
MaKCHMyM HECKOJIPKO JIHEH, a BOCCTAHOBJIEHHE JAHHBIX, KOTO-
pble, OBITH MOJKET, CO3JaBAJINCh TOIAMU, MOKET OKA3aThCA YIKe
HEBO3MOKHBIM.

Hcraskenns niu paspyIneHue JaHHBIX, XPAHAIINXCSI HA BHEIII-
HUX HOCHUTEJISIX, MOYKET IIPOUCXOIUTD TI0 CJIEAYIONINM TPUINHAM:

® HECAHKITMOHWPOBAHHBIE [IEHCTBUS MIOJIH30BATEJEH
WJIM BUPYCHBIX IIPOTPAMM;

e cOOM W OTKa3bl B padoTe ammapaTHO-IPOrPaMMHOTO
obecreueHnsT;

o (pusmUecKoe paspyIIeHnsT HOCUTEJIs.

YeTpaHUTE TTOCIeICTBUS TTOTEPH JAHHBIX MOYKHO TOJIBKO B TOM
ciyyae, ecau yTepssHHAs WHMOpMAIins ObliIa 3ape3epBUpOBaHA.

PesepBupoBanme qaHHBIX OBIBAET:

o (hoHOBOE — MHpPU KaMKION 3allMCH HA JUCK JAHHBIE
mapaJiieIbHO 3aIMCHIBAIOTCS €Ile W Ha JPYTrod HOCHUTEeNb. OTa
dyurmus nogmepskuBaercss OC. ObecmeunBaeT aBTOMATHYECKOE
BOCCTAHOBJIEHWE JAHHBIX B CJIy4ae 0TKA3a HOCUTEJISI NI BOSHUK-
HOBeHWUs 1edeKTOB, HO He B CJIyyae HEKOPPEKTHOH pabOThI mPo-
rpaMMBI WJIH I0JIb30BATEJIS.

® MIEePUOJUYECKOe — HOBBIE JAHHBIE ¢ PaboYMX HOCHTE-
JIe TyOJIMPYIOTCST HA pe3epBHBIE HOCUTEJIH Yepes Ollpe/ieIeHHbIe
WHTEePBAaJIBl BPEMEeHH.
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HawubGosbmas adpdekTuBHOCTS JOCTHUTAEeTCS IIPU COYETAHUH
9TUX CIIOCOOOB Pe3epPBUPOBAHMUSI.

Jlmst mpemoTBpalleHusl TOTePW JaHHBIX, XPAHSAIIUXCSI Ha
KOMIIBIOTEPE, PEKOMEHIYEeTCS MPUAEPKUBATHCS RPUHUUNRA PA3-
0eJ1bH020 XPAHeHUA OAHHBLIX U NPO2PAMM. BCE, YTO CO37a-
eTcsl, XpaHUTCSI W 00pabaThiBAeTCs HA KOMIBIOTEpPE He JTOJIKHO
XPAHUTLCA B TeX jKe IMAIKaxX, YTO M CAMH IIPUJIOMKEHUs (TO eCThb
HeJIb3s XPAHUTh JOKYMEHTHI, CO3JaHHBIe, HAIIPUMep, PeaaKTo-
pom WORD B manke ...\WORD, rme maxomuress caM TE€KCTOBBIM
penaxrop. Ilpu mepeycramorku mpuroskerns uau OC MOKHO T0-
TEPATH BCe, UTO XPAHMUJIIOCH B OTUX IAIIKAX).

Ecin Ha omHOM KOMITBIOTEPE PAOOTAIOT HECKOJIBKO YEJIOBEK, TO
KasKJIBIH TI0JIb30BATEJIb CO3JAeT NI ce0s OTHY OCHOBHYIO ITAIIKY
¥ XPAHUT CBOM JIOKYMEHTEI B 9TOU TIATIKe.

Bugasr pesepBuposanus
1. PesepBupoBanme wmHboOpMAaIUHU, XpaHAIeHcs B (HaNIOBBIX

00J1aCTSAX MOKET OBITh BBHIIIOJIHEHO JIBYMSI CIIOCOOAMMU:
o  OObruHOE KommupoBaHue. Mimeer psit Heym06CTB: 60JIh-
II10e KOJIMYECTBO IAMSITH, HeOOXO0UMOMN JIJIs XpaHe-
HUST KOIUM, TPYIHOCTH B paboTe ¢ KOIUSIMU.
o Apxuparusa. Vcmonb3ys creruaabHbBIe TPOrPAMMEBI-
apXUBATOPHI, TTO3BOJISTIONIIE COXPAHATH TAHHBIE B 00-
JIee KOMIIAKTHOM (C3KaToM) BHJIE.

2. PesepBupoBanuve wuHpOpMAINU, XpaHsIelcs B Hedaiiio-
BBIX 00JIACTSIX W OHEPTOHEe3aBUCHUMOMN MaMSITH KOMIIBIOTEpa
(CMOS) BBITIOIHSIETCST C TTIOMOIIBIO0 CIEITHATBHEBIX ITPOIPAMM,
KOTOpPBIE COXPAHSIOT ee B Bue datiia.

3. PesepsupoBanme 1O u cpencTB BOCCTAHOBJIEHWS JAHHBIX.
Jliia Boccranorisienust 110 mHeoOXoamMo MMETh TUCTPUOYTUB
YCTAHOBJIEHHBIX MporpamMm. «PeMOHTHBIN HaO0p» JOJIMKEH
BKJIIOYATH B ce0sI CpesIcTBA, KOTOPHIE TT03BOJISAT:

e 3Barpysurs OC.

e BoccramoButh cucTeMHBIE JAHHEBIE.

e Haiiti u yeTpaHUTD OIMTMOKY HA JWCKAX, BBHITIOJHUTH
pasbueHre qUCKA HA PA3/IeJIbl.

o [IpoBepuTh HA HaJIMYKE BUPYCOB.

o PasapxuBupoBaTh mMaHHBIE.

OpranusanuoHHas cxemMa pe3epPBUPOBAHUA JAHHBIX

[Tpesxme, yem TpUCTYIUTH K paboTe CO CpeiCTBAMU aPXUBAITHN
MaHHBIX, HEOOXOIMMO Pa3paboTaTh OPTaHU3AITMOHHYIO CXeMY pe-
3ePBHOTO KOIIMPOBAHUS U 3aTeM IPUIEPKUBATHC €€ IIOCTOSHHO.

Heobxomumo mpuHATE pereHue:

1) O wumcme pesepBHbIXx Komuil. OOBIYHO WCITOJIB3YIOT
JIBE KOIIWH.
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2) O mopsare porarnmu (kpyrosopora) Korwmii. Iloka omqua ko-
U XPAHUTCA B YOAJIEHHOM MeCTe, IIPOUCXOAUT padoTa ¢ Ipyroi
korrreit. OOBIMHO IPUMEHSIOT eKeHeIeIbHYI0 POTAIHIO.

3) O6 o0OHOBIeHHMM KOIMHA. ApXUBaAIUSI MOMKET OBITH
TMOJIHOW WJIM YaCTUYHOU IIPH eKeHeIeJbHOU pOTAIlMU II0JI-
HYI0 apXWBAIAI0 MPOBOIAT Pa3 B HEIEJ, a YaCTUUYHYI —
KaKOBIA JTeHb.

IIpaBuna pesepBupoBaHus

1. PesepBupoBanmne He0OXOIMMO BBHITIOJIHATH HA BHEIITHEM HO-
cuTesIe, YI0BJIETBOPSAIOIINM TPeOOBAHUAM:

® HOCHUTEJIb UCIOJIb3YeTCs TOJIBKO JIJIsI XPAHEHUS KOIIHIA;

® HOCUTEJIb JOJI’KeH OBITh 3AIMUINEH OT HEeCAHKIIMOHUPO-
BAHHOTO JIOCTYTIA;

® HOCUTEJIb JOJIKEH OBITh JOCTYIIEH B CJIyYae HeOOXOIMMOCTH.

2. Ilepen pesepBupoBaHUEM U B CJIydae BOCCTAHOBJICHUS HE0O0-
XOJIUM aHTHUBHUPYCHBINA KOHTPOJIb.

3. 3apesepBupoBaHa J0KHA OBITH BCS IeHHAS WHQOPMAIIHS.

4. HeobOxoqumo ITOATOTOBUTH IPOTPAMMHBIE CPeCTBa BOCCTA-
HOBJIEHUST pab0TOCTIOCOGHOCTH CUCTEMEL.

B Windows ects yruinra «BoccraHoBiieHue CuCTEMBIDY, KO-
TOpas CO3/IaeT Ha JKeCTKOM JIMCKEe TOYKHW BOCCTAHOBJICHUS — pe3ep-
BHBIE KOIINM KOH(UIYPAIIMOHHBIX JTaHHBIX CHCTeMbl. Paboraer B
aBTOMATHUYECKOM PEsKUMeE, CO3JAEeT TOUKN OTKATA IIPU YCTAHOBKE
porpaMm, mocjie OOHOBJIEHMUsT crcTeMbl. MOKHO cesIaTh TOUKY
BOCCTAHOBJICHNS W BpyuHywo. IIpu cboe omepamnoHHas cucreMa
HCIIOJIb3YeT dTU JTaHHBIE.

B Vista uw Windows 7 mobaBiieHO pe3epBHOE KOIMPOBAHKE
(haitsios, pesepBHOE KOIMMPOBAHNE TAHHBIX KOMIILIOTEPA.

Ceobomuas yrunura Erunt — s pesepBHOT0 KOIIMPOBAHUS
peecrpa.

Crobomuas yrunura Cobian Backup mocratouno ymobHa u
OTHOCHTEJIbHO IIpocTa. MiMeeT BCTPOEHHBIN apXHUBATOP, BO3MOIK-
HOCTh KOITMPOBAHUS TAHHBIX HA yJIAaJeHHOM cepBepe U ILJIaHU-
POBIIIMEK, C IIOMOIIBI0 KOTOPOTO MOSKHO aBTOMATH3WUPOBATEL IIPO-
IIeCC CO3/TaHUS Pe3EePBHBIX KO,

Acronis True Image Home (xommepueckas) — oHa U3 JIyd-
IIKX IIPOrPaMM [JIs Pe3epBHOro KommpoBaHusa. Ha gucke cosma-
ercst 30Ha 0e30ITaCHOCTH, KyJa PasMeIaiTcs pe3epBHbIe KOIIUU,
MoskHO Takske Koruposarhk Ha CD, DVD, cereBnie qucku u T. 1.

ITosHOE KOMpPOBaHME, TOJTHKO H3MEHEHMS C MOMEHTA TIOCTIe-
HeM KOIUM, a TAKMKe M3MEHEHUs IIOCJIe ITOCJIeTHEro MOJTHOTO pe-
3ePBHOTO KOMUPOBAHUsA. TaKsKe IMO3BOJISIET BOCCTAHABINBATD CH-
cTeMy [aske B CIIydasX, KOIa OHA IIepecTaeT 3allyCKaTbCs. Y TH-

69



H. 0. UBaHoBa, B. I. MaHsxuHa

JINTA TI03BOJISIET JIeJIaTh 00Pa3bl Pa3esioB IUCKA, 00pa3bl OTAEIIb-
HBIX IIATIOK, 00pa3bl TapamMeTpoB ycraHoBaeruoro [10.

Bomnpocs! njia caMoOKOHTPOJIA

1. KaxoBo HasHaueHNe CEpPBUCHBIX IIPOTPaAMM?

2. B uewm 3armovaercs 00CIy;KUBaHUE TUCKA CEPBUCHBIMU
mporpammamu? Kakre moBpeskIeHNs TUCKA MOTYT OBITh yCTpAa-
HEHBI, a KaKue Her?

3. Yro mpencrasiisier coboit medparmenrarusa gucka? s
Yero U B KAKUX CIIy4asax ee HeoOXOJUMO BBIIOJIHATE?

4. Jlng Jyero mpuMeHSAEeTCSI apXUBAla TaHHBIX?

5. Yro mpeacrasiser coboit apxuBHEIA daitn? Kakue ocHOB-
HBIE OIlePaIuy C apXUBHBIM aimom?

6. IIpuBenuTe mpuMepHI IIPOrpaMM- APXUBATOPOB.

2.5. BpenqoHocHBIE IPOrpaMMBI.
CpezncrBa 3alUTHI KOMILIOTEPA

Bpenomocusbie mporpammer (malware om ,,malicious software) —
3TO IIPOTrpaMMHOe obecliedeHue, CIIeIIAaIbHO CO34aHHOe I8 TOTO,
YTOOBI HPUIYUHSATH YIIEPO OTHeJIbHOMY KOMIIBIOTEPY, CEPBEPY HJIH
KOMIILIOTEPHOM CETH.

2.5.1. Tunvt 6pe0OHOCHBLX NPOZPAMM

Brigensior HeCKOJIBKO TUIOB IIPOrpaMM, BBITIOJIHSIIONIAX Ka-
Kue-au00 JeCTPYKTUBHBIE MEMCTBUS W IPUUYUHSIIONINX YIIEpO
TOJTB30BATEJISIM:

®  TPOAHCKHE IPOTrPaMMBbI (TPOSHITHI, TPOSTHCKHIE KOHMU);

®  CeTeBBIE UEPBU;

®  BUPYCHI

e  [IpoYHe BPEOHOCHLIE IPOTPAMMEL.

TposAHIBI — TPOrPaMMBbI, KOTOPbIE IPU 3AIIYCKE BBITIOJIHSIIOT
CKPBITBIE JIECTPYKTUBHBIE IEHCTBUSA (HAIIpUMeEp, KOIUPOBAHIE
uHpOpPMAIINY Ha JWCKe, yaajgeHue (aiioB, UCIIOJIb30BAHUE pe-
CypPCOB MAIITMHBI B 3JIOHAMEPEHHBIX IeJIIX, Kpasa UHPOpMAaITUN
U JIpyrue HEeCaHKIIMOHUPOBAHHBIE oOlepariuu). TepMuH «Tposi-
HeI IIPOM30IIIes OT TPOSHCKOTO KOHSI — JTePEeBIHHON (PUTYPHI, C
TIOMOTITHI0 KOTOPO, COTJIACHO JIeTeHIe, TPeK:u OOMaHHBIM ITyTeM
mpoHukIu B Topoa Tporo m 3axBarmim ero. OT BUPYCOB U Uep-
BeH TPOSTHCKUE IIPOrPaMMBbI OTJIMYAET HEeCIIOCOOHOCTh K CaMOCTO-
ATEJILHOMY pacIiIpocTpaHeHuo. Takue mporpaMMbl He TOJIJIeKAT
JIEYEHUI0, UX HY:KHO yaaiaaTb. Kak mpaBuiio, TPOSHIIEI yCTaHAB-
JUBAIOTCA HA KOMIBIOTEPE CKPBITHO U JOCTABJISIOT CBOM BPEIOHO-
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CHBIH «Tpy3» 0e3 BemoMa 1moab3oBaTesist. CylnecTByeT MHOKECTBO
BUJIOB TPOSTHCKHUX IIPOTpaMM, W KasKJIas W3 HUX IIpeIHasHaYeHa
71 BBITIOJTHEHUST KOHKPETHBIX BPEIOHOCHBIX (OYHKITHIA.

TpositHCKME yTUIWUTH YOAJIEHHOTO aJMHHHCTPUPOBAHUS
(backdoors) ouenn pacmpocrpaHenbl. OHU IIOXO0MKU Ha «JIeraJb-
HBIE» YTUJIUTH AJIMUHUCTPUPOBAHUS, OJHAKO TIO3BOJISIOT 0e3
BeJ0MAa IT0JIb30BATEJISI YOAJIEHHO YIIPABJISIThH KOMIIBIOTEPOM (0T
BBIKJIIOUEHUS KOMIIBIOTEPA J0 MAHUIIYJIANNN ¢ (ainamu). Tpo-
STHCKHME TIPOTPaMMBbI JTAHHOTO KJIACCA SIBJISTIOTCS OJHUMHU U3 HAW-
0oJtee OMMACHBIX, TAK KAK IIPEBPAINAI0T KOMIBIOTEP B 30MOM-Ma-
mUHy. 3JI0yMBIIUIEHHUKN, YIAJeHHO YIIPABIASA 3apaskeHHBIMU
KOMITBIOTEPAMH, CO3/IA0T OOTHETHI. BomHem — aTo ceTh KOMITHIO-
TEPOB, 3apa’keHHBIX BPEIOHOCHOM IIPOrpaMMoi, KOTOpasi MM03BO-
JIseT KUOepIIPecTyITHUKAM YIaJIeHHO YIIPABJIATH 3apaskeHHBIMU
MamuHaMu. BOTHETBI MOTYT MCII0JIE30BATHCS 3JI0YMBITIIJIEHHUKA -
MU JUUIST perlieHns KPUMHUHAJIBHBIX 3a71a4 PA3HOro Macirrada: or
paccrsiku cnama 1o DDoS-arak (Distributed Denial of Service —
pacipesieleHHas aTaka THUMA «O0TKA3 B 00CIIy:KHUBaHUW»). B xome
TAKOM aTaKW C 3apaskeHHBIX MAIIWH CO3JAETCS TOTOK JIOMKHBIX
3aIIpOCOB HA aTaKyeMbIl cepBep B ceTu. B pesysibraTe cepBep ua-
3a Ieperpy3Ku CTAHOBUTCS HEIOCTYITHBIM JIJIsI TI0JIh30BaTe e, 3a
OCTAHOBKY ATAKM 3JIOYMBINIJIEHHUKHN, KaK IIPABUJIO, TPEOYIOT BBI-
kym. DDoS aTaxm MOTyT UCITOIB30BATHCA M KAK CPEICTBO ITOJIUTH-
YECKOTO BO3JeHCTBUA. B aTuX cIydasix aTakyoTcs, KAk IIPaBHUJIo,
CepBephl TOCYJAPCTBEHHBIX YUPEIKICHUN WU MPABUTEJILCTBEH-
HBIX OpTaHU3aIuH.

Ilronckme mporpammser (trojan-spy) OCYIIECTBJISAIOT IIIITHO-
HA’K 3a TO0JIh30BATEJIEM: 3aITUChIBAHIE UH(pOPMAITNY, HAOpaHHOH
¢ KJIaBHATYPHI, Kpaska mapoJieil, mHdopMaIluu o cucreme, aii-
JIOB, HOMepa CYETOB, CHUMKOB 9KpaHa U T. ]I.

Tposauckue 3arpysumkn (trojan-downloader) u ycramoBmimkn
(trojan-dropper) 3aHHMMAaTCI HECAHKIIMOHMPOBAHHON 3arpys-
KOHM ¥ yCTAHOBKOM BPEJOHOCHOTO IIPOTPAaMMHOTO 00ecIieueHus Ha
KOMIIBIOTEP-KEPTBY.

CyIlecTBYIOT 1 APYrHe He MeHee OIlaCHbIe BUILI TPOSHCKUIX
IIPOrpaMM.

CeTeBble YyepBU — 3TO BPEIOHOCHBIE IIPOTPAMMBI, PACIIPO-
CTPAHSIOINIAE CBOU KOIWUH TI0 JIOKAJBHBIM U TJIOOAJIBHBIM CETSIM
C TeJIBI0 MTPOHUKHOBEHUS Ha KOMITHIOTED-KEPTRY, 3aIMyCKa CBOEH
KOIUM Ha 9TOM KOMIIBIOTEPE U JaJIbHEHUIIero pacipoCcTPaHeHUs.
Yepseit yacTo paccMaTpUBAIOT KAK PA3SHOBUIHOCTH BUpycoB. O-
HAKO MEKy YepBSIMU U BHUPYCAMH €CTh CYIIEeCTBEHHBIE Pa3JIu-
ynsa. YepBb — 9TO KOMIIBIOTEPHAS ITPOrpaMMa, CaMOCTOSITEIBHO
pacIpocTpaHsoIIas CBOM KOJ, HO He CIIOCOOHAS K 3apasKeHUIo
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npyrux ¢aisios. B oTsimune oT BUPYCOB, YePBU CO3AIOT €TUHCT-
BEHHYIO KOIIHIO CBOETO KO0J1a Ha KaykJI0M MalmnHe. YepBb yCTaHAB-
JIMBAETCSI Ha KOMITBIOTEP-’KePTBY UM HIMET BO3MOYKHOCTH PACIIPO-
CTPaAHEHUS HA IPYTHe KOMITBIOTEPHI.

Jlos pacmipocTpaHeHMsT YepBU MCHOJIB3YIOT dJIEKTPOHHYIO II0-
uTy (mOYTOBBIE UepBU — email-worm), irc-Kamasel (irc-worm),
daiimoodmenubie cetr (p2p-worm) u JApyrye CeTH, B TOM UHUCIIe
cet obOMeHAa [AHHBIMHU MEKJYy MOOMJIBHBIMH YCTPOMCTBAMMU.
BosbmmHeTBO UepBell pacipocTpausaoTes B daiiax (BJIOMKEHUE B
THCHMO, CChITKA Ha daiii u T. 1.). Ho cymecTByor u uepBu, KOTO-
phle PacIpOCTPAHSIOTCS B BUIE CETEBHIX AKETOB.

Bupycsl — 970 BpeIoHOCHBIE IIPOTPaMMBbI, CIIOCOOHBIE K ca-
MOBOCITPOM3BEIEHUIO IIyTEM 3apaskeHust (paiyioB, pasMelieHHbIX
Ha skecTKoM jucke. COOTBETCTBEHHO, YeM JOJIbIIIE BUPYC OCTAET-
csl He3aMEeUYeHHBIM, TeM OOJIbIlle 3apaskeHHBIX (aiiIoB OymeT Ha
KOMIIBIOTepe. BUpPyCHI MOTYT pacmpocTpaHAaThCs KaK B IIpeIesax
OJTHOM MAIIIMHBI, TAK U IepeaaBas ce0s Ha Ipyrue KOMITbIOTEPHEI.

OcCHOBHBIE PA3SHOBUIHOCTHA BUPYCOB (II0 cpeae OOMTAHMS):

QDatinosvle upycvl — HAaMbOOJIEe N3BECTHHI, PACIPOCTPAHSIIIICE
emte B DOS. Jls1st cBoero pacmpocTpaHeHUs UCIIOJIb3YIOT CTaHIAP-
table gyurnuu OC. IlepBoHavasibHOe 3apaskeHHe IIPOUCXOIUT
TIPY 3aITyCKe 3apasKeHHOI IPOrpaMMEI.

3aepyszounsie supycol (6ymosvie) — MeCTOM UX OOUTAHUS STBJIS-
eTCsI 3arPy30YHBINA CeKTOp aucka. IlogMmeHsiss co0oi cTaHIapTHEINA
sarpysunk OC, Takoi#t Bupyc monagaer B namsth paubire OC. 3a-
paskeHwMe IIPOVCXOIUT B MOMEHT 3arpy3KH C 3apakeHHOTo JTUCKA.

MaxporkomanOHbie BUPYCHI SKUBYT B CpeJie MAKPOKOMAH/T U 3a-
paskator gokymenTsl MS Office. Psiq Takux BUpycoB sKH3HECIIOCO-
0eH u B cpeje OOBIYHBIX DAMJIOB.

Crpunmossie upycvl — 3T0 BUPYCHI, HATIMCAHHBIE HA CKPUIITO-
BBIX si3bIKax (vbs, js, bat, php u . 1.).

2.5.2. AumueupycHbvie npozpammot

Hawubosee acppextuBHBI B 60phOE ¢ KOMIBIOTEPHLIMH BUPYyCa-
MU, TPOSTHCKHUMHU IIPOrpaMMaMU AHTHUBUPYCHBIE ITporpaMMsbl. O-
HAKO He CYIIEeCTBYeT aHTUBUPYCOB, TAPAHTUPYIOIIUX CTOITPOIICH-
THYIO 3aIIUTY.

Tunel AHTUBHUPYCHBIX IPOrPaAMM

Cranepunt (0emexmoput)

[TpuHIMI PaboTHl AHTUBUPYCHEIX CKAHEPOB OCHOBAH HA IIPO-
Bepke (PaiioB, CEKTOPOB U CUCTEMHOMN ITAMSITH U IIONCKE B HUX U3~
BECTHBIX U HOBBIX (HEM3BECTHBIX CKaHepy) BupycoB. Jlysa moucka
W3BECTHBIX BUPYCOB HCIIOJIB3YETCS CUTHATYpPA BUpPYyca — HEKOTO-
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past TTIOCTOSTHHAS TI0CJIEI0BATEIFHOCTh IPOrPAMMHEOTO K014, CIIe-
muuIHAA JJIA KAMKIOr0 KOHKPeTHOro Bupyca. Kasaeri ckaHep
HMeeT OOIIUPHYI0 0a3y JAHHBIX, COIEPIKAIILYI0 CUTHATYPBI M3BECT-
HBIX BUpycoB. OIHAKO, eciv BUPYC HOBBIA M €r0 CUTHATYPHI HET
B BUPYCHOI 0a3e, TO CKAHep He CMOKET 00HAPYKUTH 3TOT BUPYC.

Bo mMHOrmx cramepax HCITOIB3YIOTCS TAKKE AJITOPUTMBI «3B-
pHCTHYECKOT0 aHasma3a» (aHaaM3a IOC/Ieq0BATEIBHOCTA KOMAH/T
B IIPOBEPAEMOM OOBEKTE), KOTOPhIe MOTYT OIIPEdesIUTH BO3MOIK-
HOCTH 3apaskeHUs IIPOBEPIeMOro 00beKTa, BHICKA3aTh IIPEIII0JI0-
JKeHUe 0 3apaskeHuw.

Brisarot:

o pe3udermmyie ckaHepb: (MOHUTOPHI), ITIPOU3BOJIAIINE CKA-
HUPOBAHME «HA JIETY», TO €CTh ITOCTOSTHHO ITPOBEPSIOIINe Ha BH-
PyChI 00BEKTHI, K KOTOPBIM IIPOMCXOOUT obOpalleHue (3aIlyCcK, OT-
KpBITHE, CO3[IaHMe U T. I.). B 9TOM peskrMe aHTUBHUPYC IIOCTOSTHHO
AKTHUBEH, OH IIPUCYTCTBYET B IIAMSATH «PE3UTEHTHO» U IPOBEPSIeT
00BEKTHI 0e3 3aIrpoca IoJIb30BaTe s,

®  Hepe3uOeHmMHble CKAHEepbl, 00eCTIeYnBAIOIINE ITPOBEPKY
CHCTEMBI TOJIBKO IT0 3aIIPOCY MOJIE30BATeNIsI. B 9TOM peskuMe aHTH-
BHUPYCHAA IIpOrpaMMa HeaKTHBHA I0 TeX IIOp, II0KA He 0yIeT BbI3-
BaHA II0JIb30BATEJIEM M3 KOMAHIHOM CTPOKH, KOMAHIHOTO (haiiia
WJIN PACIIUCAHUA PAO0THl AHTUBUPYCHOM IIPOrPaMMBI.

Kax mpasmiio, pesueHTHBIE CKAaHEpPHI 00eCIIeunBAIOT 0ojiee
HAJIEKHYIO 3AIUTy CHUCTEMBI, ITOCKOJIBLKY OHM HEMeJIJIeHHO pea-
TUPYIOT Ha IIOSIBJIEHVE BUPYCA, B TO BPeMsl KAK HEPe3WIeHTHLIH
CKaHep CIoco0eH OII03HATH BHPYC TOJILKO BO BPEMs CBOEr0 OYe-
PEeIHOro 3aIrycKa.

JlocTOMHCTBO CKAaHEepOB: YHUBEPCAIbHOCTD.

Henocratku ckanepos: 0oJiblre padMephbl AaHTUBUPYCHBIX 043
¥ OTHOCHUTEJIFHO HeDOJIBIAs CKOPOCTh IIOMCKA BUPYCOB.

CRC-cranepwt (pesu3opbvt)

ITpuamn paborer CRC-cramepos ocaoran ua moxacuere CRC-
cyMM (KOHTPOJIBHBIX CYMM) JJIS IIPUCYTCTBYIOIINX HA IUCKe (paii-
JIOB ¥ cucTeMHBIX cekTopoB. It CRC-cymMMBI 1 HekoTOpasa apyras
unpopMmarusa (uHa QpaiaoB, 1aTa X HoCIe Hel MOTUuQUKATTAN
M T. [I.) COXpaHATCA B 0a3e JaHHBIX aHTUBHpYyca. Ilpu mociemy-
omem 3anycke CRC-ckaHepsl cBepAIOT JaHHBIE, COOEPKAIIIECS
B 0ase HAHHBIX, C PEAJIbHO IIOACUNTAHHLIMH 3HAUYEHUAMU. Kcim
uHpopMalyg o gaitsie, 3anucanHas B 0ase JaHHBIX, He COBIIAIA-
et ¢ peasibHbIME 3HadeHuaMu, To CRC-ckamepsl curHaIM3UPyOT
0 TOM, uTO (paiisI ObLI N3MEHEH WJIN 3aPaskeH BUPYCOM.

JlocronncTBa pesuaopos: CRC-ckaHepsl, MUCIIOIL3YIOMINE AJI-
TOPUTMBI, TIO3BOJISIOT 0OHAPYSKUTH mpakTudecku 100% BHUpycoB
IOYTH CPasy MOoCJIe UX IIOABJIEHUs HA KOMIIbIOTEpe.
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Henocratru pesusopos: CRC-cramepsl He CIOCOOHBI II0MMATD
BUPYC B MOMEHT €ro ITOSIBJICHUSI B CHUCTEMe, a JeJIA0T J9TO JIUIIH
Yepes3 HEKOTOPOe BpeMsi, yKe II0CJIe TOr0, KaK BUPYC Pa30Iesics
o KommbioTepy. CRC-crameps! He MOTYT OIIpeIeSIuTh BUPYC B HO-
BBIX (paiiiax, MOCKOJIbKY B UX 6a3axX JAHHBIX OTCYTCTBYET MHMOP-
Maius o0 9TuX paiiax.

Brokxuposwurxu

AnTUBHUpYCHBIE OJOKMPOBIIUKKN — OTO PE3UMEHTHBIE IIPO-
TpaMMBI, JeJIaolue ToBeJeHIYeCKU aHaIu3 paboThl Tporpam-
MHOTO 00ecIeueHMsI, TO €CTh MTePeXBATHIBAKIINE «KBUPYCOOTIA-
CHBIE» CUTYAIlUHU U coobIImamIue o0 aToM moab3osareno. K «su-
PYCOOIIACHBIM» OTHOCSATCS BBI30BBI, KOTOPBIE XapaKTePHBI JIJIs
BUPYCOB B MOMEHTHI MX PA3MHOKEHUS (BBI3OBBHI HA OTKPHITHE
IJIS 3aIllCH B BBIIIOJIHSEMEIe (paiJibl, 3alluch B boot-cexTopa
nuckoB miau MBR BunuecTepa, MOIBITKM IIPOrpaMM OCTATHCS
pe3uIeHTHO U T. 1.).

JlocToMHCTBO OJIOKMPOBIITUKOB: CIIOCOOHOCTH OOHAPY/KUBATH U
OCTAHABJIMBATEL BUPYC HA CAMOMN pAHHEN CTaINH €r0 PA3MHOMKEeHUS.

Hemocratky 0I0KHPOBIIMKOB: OOJIBIIOE KOJMYECTBO JIOMKHBIX
cpabaTeIBaHUM, 3aMejieHre padoThl KOMIIBIOTEpA, CYIIECTBOBA-
HUe IIyTei 00X01a 3aIUThl OJIOKHPOBIIIUKOB.

Cemesoti akpan (6panomayap, firewall)

Ceituac mopasiistionnee OOJIBIIMHCTBO II0JIb30BaTeNIel paboTa-
0T B IUIO0AJIBHEIX ceTsx. JIJiss GesomacHoi paboThl B ceTH paspa-
60TaHoO CcIrerraIbHOe ITPOTPaAMMHEOe 00ecIIeueHue.

DaiiepBoJI, UK CETEBOM dKPAH, MJIK OpaHIMAaydp — 9TO IIPO-
rpaMMHO-AIIIapaTHBI KOMILJIEKC, KOTOPBIA II03BOJIEeT obec-
meuYnBaTh 0€30MACHOCTD IPHU PAab0OTe B JIOKAIBHON CETH U CETH
WNureprer (xaxepckue ataku, BUpychl, cuam u T. 1). CereBoit
9KpaH KOHTPOJUPYET BXONAIIMN W HCXOMAINIMN Tpadur Ha
KOMIBIOTEPE WU B JIOKAJIBHON CETH M pa3pelraeT U OJIOKH-
pyeT CoeMHEHUSI B COOTBETCTBUU C 3aJaHHBIMHU ITOJUTHKAMU
6esomacuoctu. OH obecrieunBaeT GUIBTPAINI0 HA YPOBHE IPH-
JIOJKEHUI, TO eCTh ITO3BOJISIET 3a/I1aBATh MPABUIIA JIJIST TIOMYJISP-
HBIX IpHJIosKeHuH (bpay3epos, IporpaMM MIHOBEHHOT'0 00MeHa
coobmreHnuaMu u ap.). Kpome Toro, obecneunBaercsa makeTHAas
buabTpaIysa, aHATU3UPYIOTCS IMepegaBaeMble TaKeThl JaHHBIX
(3aros0BKM, HCIIOJIb3yeMble IPOTOKOJIBI, IIOpTHI, IP-agpeca u
p.) ¥ OCYIIECTBJsIeTCS (PUIBTPAIINS MTAKeTOB B COOTBETCTBUU
¢ 3aJTaHHBIMU OJUTAKAMH 0€30TTaCHOCTH.

[lepeunciienHbIe BBINIE CPEICTBA 3AIIUTHI 00I3aTEILHO JOJIK-
HBI KOoMOMHMpOBaThbess. CoBpeMeHHBIE AHTHUBUPYCHBIE ITAKETHI
00ecreynBaoT KOMILJIEKCHYIO 3allUTy KOMIIBIOTEPa, MCIIOJIb3YsI
crauepsl, CRC-cramepsr, 6JIOKMPOBIINKN W CETEBHIE dKPAHEL.
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CymectBytoT u OecrtaTHble Bepcun aumTuBHpycHOoro 110 kax
st Windows, Tak u myia Linux, KOTopble MOYKHO CKA4aTh C Cai-
TOB PaspabOTUNKOB:

1. AuruBupyc Avast! Free.

2. Avira AntiVir Personal — Free Antivirus.

3. AVG Anti-Virus Free.

Ecre Taxske Gecmatubie Bepcun Kaspersky u Dr.Web.

2.5.3. IIpasusnia 6e3onacrnocmu

BpeILOHOCHOQ 110 IIoImagaeT Ha KOMIIBIOTEp Yepes3 CIaeayIoIme
KaHaJIbI:

o  (Denr-HaKOIUTEIN, KAPTHI ITAMSITH, BHEIITHUE 5KeCT-
KHe JUCKU.

e  DJiexkTpoHHAs IouTa (BJIOMKEHUS, CChLIIKM Ha 3apa-
JKEeHHBIe Be0-CaliThI).

e Cucrembl 0OMeHa MI'HOBEHHBIMH COOOIIEHUAMH
(ccputKYM HA 3apaskeHHbIe QaIbl U BeO-CANTHI).

e Be0O-cTpanuiibl (CKPUTITEI).

e luTepHeT u JOKAJIbHEIE ceTH (CETeBLIE UEPBH).

YT00BI 3ITATUTE CBOM KOMITBIOTED, HYKHO BBITIOJIHATD CJIETY-
IoIITHe HecJIOKHBIe IIpaBuiIa:

1.

2.
3.

0o =

VcTaHOBUTE Ha CBOeM KoMIbloTepe aHTuBupycHoe 110,
obecrieunBaroIiee KOMILIEKCHYIO 3aIIUTY KOMITbIOTEpA.
Perynsapro o6HOBIATE anTuBUpyCcHOoe [10.

He pesxe pasa B HeeI10 IPOU3BOIUTE AHTUBUPYCHYIO IIPO-
BEPKY BCEro KOMITbIOTepa.

PaGorars B yueTHOU 3alvich C OrpaHUYEHHBIMHU IIPABAME
II0JIb30BATEJISA, YUETHYIO 3aIIHCh C IIPABAMU aIMUHUCTPATO-
Pa MCIOJIL30BATH TOJIBKO B TEX CJIyUasx, KOTIa Hy KHO ycTa-
HOBUTH IIPOTPAMMBI WJIA U3MEHUTH HACTPOMKHU CHCTEMEL.
Kpaiize ocTOposKHO OTHOCHTECS K IIPOrpaMMaM U JIOKYMEHTAM,
KOTOpBIE IIPUXOIAT U3 TVI00aIbHEIX ceteit. [lepen Tem, kak 3a-
IycTUTh DAyl HA BHIIOJHEHME WX OTKPBITH JOKYMEHT, 00s-
3aTeJILHO IIPOBEPUTH MX HA HAJIMYMEe BUPYcoB. He OTKpHIBATH
BJIOJKEHUE, CJIN OTIIPABUTEJH ITINCHMa HEN3BECTEH.
[lepronmuecky coxXpaHATL Ha BHEITHEM HOCHUTEJIe (haIbl,
¢ KOTOPBIMH BemeTrcs pabora.

Bonpocs! qy1a caMmoKkoHTPOIA
Kaxwne Buner spemgonocuoro I10 BrI s3HaeTe?
O0BsacHUTE, YTO TAKOE KOMIILIOTEPHBIN BUPYC.
Kaxne pasHoBUIHOCTH BUPYCOB BCTPEUAIOTC?
Kaxwe cpencrsa 60pb0bI ¢ KOMIIBIOTEPHBIME BUPYCAMH CYIIIECTBYIOT?
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5. BrImosiHeHMe KAKWX TPABHUJI ITO3BOJIUT CHHU3UTH BEPOSIT-
HOCTB 3apPasKeHUsI KOMIIbIOTEpa BUPYCOM?
6. KaxoBsbI IyTu 3apaskeHuss KOMIILIOTEPHBIM BUPYCOM?
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TJIABA 3.
ITPUKJIAJHOE IPOI'PAMMHOE OBECIIEYEHUE

3.1. IIporpammMmHoOe obecnedeHue a1 O0OpadoOTKU
TEKCTOBOM nmHpOpManuu

Kasxaeiii mosb3oBaTesib CTaJKUBaAeTCs ¢ IpobyieMoi BBOIA
U pelakTUpOoBaHUA TeKcTa. [I[porpamMmsbl, T03BoOISOIINE ITO Je-
J1aTh, yCTAHOBJIEHHI HA KamKJI0M KoMmbioTepe. MHOTHE Ha3bIBa-
IOT 9TOT KJIACC IPOTPAMM TEKCTOBBIMH PEJIAKTOPAMHU, OJTHAKO BCE
He TaK IIPOCTO.

3.1.1. Knaccugurauus npozpammnozo obecnewerus
01 CO30aHUS U PEOAKMUPOBAHUS MeKCma

Texcmoevie pedaxkmopbt — IPOrpaMMEBL JIJIsI CO3TAHUS, pe-
IaKTUPOBAHMS, COXPAHEHUS U [IeYaTH JJOKYMEHTA.

Pedaxmuposarnue — BHeceHHe KaKUX-JIN00 M3MEHEHWN B Ha-
OpaHuHbI TekeT (obaBIeHUe, yaaleHue, IepeMeIleHne U T. JT.).

ITpumepsr: vi (Linux); LeafPad (Linux); Bmoxkuor (Windows);
PEeIaKTOPEI, COePKAIIMECs B CUCTEeMAaX IIPOrpaMMUPOBAHUA.

Texcmoebie npoueccopvt — TEKCTOBBIE PEIAKTOPHI, IMOJIEp-
sKUBaloINye OpMAaTUPOBAHNE TEKCTA.

@opmamuposarue — n3MeHeHre (POPMBI IIPEICTABIEHUS JI0-
KyMenTa (OTCTYIIBI M MHTEPBAJIBI, BRIpABHUBaHMe abaaria, pasMe-
PBI IIpudTa U T. I.).

CoBpeMeHHBIE TEKCTOBBIE IIPOIIECCOPHI IIO3BOJIAIOT TaKIKe
BCTABJIATH TAOJIMIIBI, PUCYHKH, O0BEKTHI APYIUX IIPUJIOMKEHUM,
IIPOM3BOAUTE IIPOBEPKY opdorpaduu ¥ MHOTOE APYTroe.

H30amenvcrue cucmembvt — MOIIHBIE TEKCTOBHIE IIPOIIECCOPHI,
TIpeTHa3HAYEeHHBIE JIJIST TIOTOTOBKY JOKYMEHTOB K ITyOJTMKAITHMN.

IIpumepsr: Scribus (Linux); Adobe Design; QuarkXPress u mp.

3.1.2. Peoakxmop nHayurbix mexcmos TeX

TToMuMO TEKCTOBBIX IIPOIIECCOPOB OOIEr0 HA3HAYEHUS, K KO-
TOPBIM oTHOCUTCST Word, CyIIecTBYIOT IpOrpaMMBl JIJIst PAGOTHI ¢
TEKCTOBBIMH JOKYMEHTAMH, IIpeJHA3HAYeHHbIe I Habopa cire-
[UaJIbHBIX TekcToB. CHerrasibHble TEeKCTHI — TEeKCTBI, COMepska-
e 00JIBIIT0e KOJIMYECTBO CIeITHaIbHBIX CMMBOJIOB, HE BCTpeUato-
MIUXCSA B OOBIYHBIX TEKCTAX, HATIPUMEpP MaTeMaTUUYeCKHUe TeKCTHI.

Briuto Bpemsi, korma mpu HaOOpe MaTeMAaTUYECKUX TEKCTOB
IIPOCTO OCTABJIAJIN IIyCThIE MeCTa, B KOTOpPhIe II0TOM, II0cJIe paclie-
YaTKH, POPMYJIBI BIUCHIBAJIUCH BPYUHYIO.
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OHNUM 13 TIEPBBIX PEJAKTOPOB, ITO3BOJISIONINM HAOUpAaTh Ma-
remartuueckre gopmyssl, 6611 ChiWriter. Crroco6 Habopa dop-
MyJI TaM OBLJI JJOCTATOYHO TPOMO3TKIM.

Berpoennnie pemakTopsl MaTeMaThueckux popMyJI eCTb W B
OpenOffice.org — Math, u 8 MS Office — Equation, coxparenuas
Bepcuda pegaxropa MS MathType. OTu pemakTopbl IIMPOKO KC-
TIOJIB3YIOTCS, KOT/Ia HYsKHO B TEKCTOBBIM JOKYMEHT BCTABUTDL He-
KOoTOpoe KoamdecTBO popmyit. OgHaxo popMyJsIbl BHEIPSIOTCS B
TEKCTOBBIN JOKYMEHT KaK 00BeKTHI APYTUX MPUJIOKEHUN (pemak-
TopoB hopmy.). [ToaTomy eciir HeoOXoaHMO HAOPATH TOKYMEHT, B
KOTOPOM OUYeHBb OOJIBIIOE KOJUYECTBO MATEMATHUYECKUX (POpMYIJI,
TO JOKYMEHT CTAHOBUTCS CJIUIITKOM T'POMO3IKUM, MEIJIEHHO HUIET
ero 3arpyaka U T. II. B aToM ciiyuae, Kak IIPaBUJIO, UCIIOIb3YIOTCS
IPOrpaMMEL APYTOro KJIacca — U3IaTeIbCKIe CUCTEMEI, CIIeIIAIb-
HO pa3paboTaHHbBIE [IJIs IIOATMOTOBKY K U3TaHUI0 MATEMATHIECKUX
U IPYyTUX HAYYHBIX TEKCTOB, COJEPIKAIIUX MHOTO DOPMYJI U CITe-
IIUAJIBHBIX 3HAKOB.

Ha ceromusamumii fgeHpb JIyYIIMMM CHUCTEMaMH JJI Habopa
MATeMaTUYECKUX TEKCTOB SIBJISTIOTCS W3ATEJIbCKHE CHCTEMBI, B
ocaoBe koTOpbIX TeX. IlepByio cucremMy HJII BEPCTKH TEKCTOB C
opmysramu cos3ma aMepUKAHCKUNA MaTeMaTHK W IIPOrPaMMUCT
Joranex Kayr. Cam 1o cebe TeX mpescrasisieT coboii crerua-
JIM3UPOBAHHBIN S3BIK IPOrPAMMHPOBAHUS, HA KOTOPOM IIHIIYT-
cs M37aTeJIbCKUe CUCTEMBI, UCIToIb3yeMble Ha nipakTuke. LaTeX,
MikTex, LyX u npyrue — aT0 U3/1aTeJIbCKHE CUCTEMBI, CO3/TaHHbIE
Ha 0ase TeX.

Muorue usmarenbckue cucrembl Ha 6ase TeX He mommepsku-
BatoT peskuM WYSIWYG. @opmysiel, MaTeMaTHIECKIE CHMBOJIHI,
hopmaTrpoBaHUEe M pasMeTKa OCYIIECTBJISETCS TOJBKO IIPU II0-
MOIIY CIIeInaJabHbIX KoMaHn s3bika TeX. Ho meymobcrsa, xoro-
pBIe BJIeUeT 3a OO0 OTCYTCTBHE BO3MOYKHOCTH BHJIETH TEKCT IIPU
Ha0Ope TAKMM, KAaKUM OH OyIeT HalledaTaH, He SBJIAIOTCA IIpe-
marcTBreM B pabore. Bo-mepBrix, K TakoMy crocody Habopa ObI-
CTPO IIPHUBBIKAEID, a, BO-BTOPBIX, TeX, co3qaBaBITUNACT MUMEHHO
KaK peJaKTop MAaTeMaTUYEeCKHX TEKCTOB, IIPEJOCTABJISET TOPa3Io
0OJIBIIIE BO3MOYKHOCTH IJIA HAaOOpa pPas/IMIHBIX (POPMYJI, Jaske
JIOCTATOYHO CJIOMKHOM CTPYKTYPHI, HEsKEJIW BCTPOEHHBIE O(PHCHBIE
pPeSaKTOPhl MATEMATUUECKUX (POPMYJI.

Hocromucrra TeX:

e TEeKCT HaA IleYaTH HMeeT BBICOKOe IIoJIUrpaduueckoe
KavecTBO;
rHOKOCTh BEPCTKH a03alleB ¥ MaTeMaTUIeCKUX (pOpPMYJI;
HEBBICOKHE CUCTEMHBIE TPeOOBAHMSI,
MAIIMHOHE3aBUCHUMOCTb.
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HepnocraTkm:
® TEKCT IIPU CO3LAHHN He BHUIUM TaK, KaK OH OyIeT BbI-
JIAAeTh IpH mevatu (MaTeMaTHJYeCKue 3HAKU — B BUJIe
CITeIIMAJIFHBIX KOMAaH/);
e MemseHHas pabora.
ITocemoBaTerbHOCTE PAGOTHI:
1. TToaroroBka MCXOMHOTO TEKCTOBOTO pailyia ¢ pacirupeHuemM
.tex B JII000M TEKCTOBOM pegaKTope.
2. O6paboTka aToro haiiyia ¢ IOMOIILI0 IIPOrPAMM-TPAHCIIATO-
poB, mosrydenue dvi-cpaiia.
3. IlpocMoTp M mevaTh mOJIyYeHHOro daiiia.
CoBpeMeHHEBIE CHCTEMbI, OCHOBLIBAIOIIECA Ha a3blke TeX, Ha-
mpumep LyX, T03BOJISTIOT BBOAUTE OOJIBITHHCTBO MATEMATHYECKIX
CHMBOJIOB IIPHY IOMOIIM Irpadrueckoro nHTepderica — Creruaib-
HBIX ITAJIATP ¢ MATEMATHYECKUMH 3HAYKAMH, CCTeMa aBTOMATH-
vecku reHepupyet coorBercrBytomuii TeX xoxa. Taxkum obpasom,
BepcTKa mokyMeHTa B TeX cylecTBeHHO YIIPOCTUIACE.

3.1.3. Koduposexu mexcma

Jlisa komupoBaHua cuMBoJia Tpedbyercsa 1 6auT (8 6ut) uudoOp-
MAaIuu. ITO IT03BOJISIET 3aKOIUPOBATDL 256 CHMBOJIOB, UTO BIIOJIHE
OCTATOYHO JIJIs IIPEICTABJICHUS TEKCTOBON MHMOPMAIINHU, BKJIIO-
Yasi CTPOYHBIE M IIPOIMCHBIE OYKBBHI aspaBUTAa, IHUQPEI, 3HAKH,
rpaduyecKkre CUMBOJIBI U T. 1. JIJIsT cOMTOCTaBIIEHNUSI CUMBOJIOB U
KOJOB HCIIOJIb3YeTCA mabaula KOOuUpo8KU — CTAHAAPT, CTABSAIIII
B COOTBETCTBHE KasKJOMY CUMBOJIY YHUKAJIBHBIM ITOPSIKOBBIM HO-
mep ot 0 mo 255 (MJIKM COOTBETCTBYIOIIUN €My JTBOWYHBINA KO OT
00000000 mo0 11111111).

Mexaynapogueiv craggaproMm craiga tadiauia ASCII, B xo-
TOPOI ITepBbIe 33 KOJa COOTBETCTBYIOT YIIPABJISIONIAM CHMBOJIAM
(upobeJ1, IIepeBo CTPOKKM M T. 1.), Kogbl ¢ 33 1mo 127 cooTBeTcT-
BYIOT CHMBOJIAM JIATHHCKOro ajipaBUTa, 1M paM, 3HAKAM IIpe-
OUHAHU, 3HAKAM apu(MeTHYeCKuX JTeMCTBUIM, a KOIbl ¢ 128 110
255 ABIAIOTCS HAIMOHAJBHBIMUA K OTJIMYAIOTCS B Pa3HBIX CTpa-
Hax. Tabimiy KoqupoBKM CMBOJIOB 128255 HpHHATO HA3LIBATH
k000801l cmparuyeti. CyliecTByeT HEeCKOJIBKO KUPUJIINIHBIX KO-
noBerx crpauutl. CP866 wmcmosrbayeTest 1J1sT KOTUPOBAHUS KUPUII-
nruHbX cuMBosoB B MS DOS, CP1251 — 8 Windows.

Cyl1ecTByIOT ¥ IpyTHe KOI0BBIe TAOJIUIIBI, IITMPOKO HUCIIOJIB3Y-
emble Ha npakruke. Hanpumep, KOU-8 (Kog Oomena Nudopma-
uel), IpuMeHsaeMasa B IJI00aJIbHBIX KOMIIBIOTEPHBIX CeTAX, Ha
9BM, paborawomux mop yrapasiaeHuem OC Unix. Odenn uvacro
9TOT CTAHIAPT UCIIOJIb3YEeTCA B dJIEKTPOHHON IIOYTE.
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Ceituac paspaboTaH HOBBIM Me:RIYHAPOIHBIHM cTrammapT Uni-
code, KOTOPBIM OTBOAUT HA KAasKIbINA CHMBOJI ABa OaiTa win 16 6ur
¥ II03BOJISIET 3aKOIUPOBAThH 65 536 cuMBoJIOB. Takoil MIupormit
UaIa30H II03BOJISIET IPEJICTABUTH B UHCJIEHHOM BUOE CHMBOJIBI
JII000TO SI3BIKA, B TOM 4YHCJIe W KuTarckoro. JOHUKOM nmMmeer He-
crosibko popm npeacrasiaenus UTF-8, UTF-16, UTF-32 coorser-
CTBEHHO BOCHMU, IIIECTHAITATHA U TPUIIATH ABYX OANTHEIE.

Tak xax cyirecTByeT HECKOJIBLKO IIMHMPOKO HCIOJIB3yEeMBIX CTaH-
JAPTHBIX KOIUPOBOK, TO YaCTO BOSHUKAIOT CJIydau, KOIyIa M0oJIb30Ba-
TeJIb He MOKET IIPOYUTATH TEKCT, IIOCKOJIbKY KOIUPOBKA TEKCTa OT-
JITYAETCsT OT KOJUPOBKHY, YCTAHOBJIEHHON B ITIPHUJIOYKEHNH, C KOTOPBIM
paboraer mosb3oBaTesb. CoermasbHBIE ITPOrPAMMBI-KOHBEPTOPEI,
BCTPOEHHBIE B IIPUJIOKEHUS, IIPOUIBOIAT TIEPEKOTUPOBAHIE TEKCTA.

3.1.4. Ynueepcanvuvie ghopmambt 01 npeocmaésieHus
mexcma u 00KYyMeHmoa

Dopmam dbatiia orpeesIsieT crrocod XpaHeH s TEKCTa B patisre.

IIpocreitmmit popMaT TEKCTOBOro (paiiyia COmEP:KUT TOJIBKO
CHMBOJIBI (YHCJIOBBIE KOIBI CHMBOJIOB). pyrue dopmarsr comep-
SKAT JIOTIOJTHUTEbHBIE YIIPABJISIONINE YUCJIOBBIE KOIbI, KOTOPHIE
obecrieuynBaioT OPMATHPOBAHIE TEKCTA.

CyImecTByeT HECKOJIBKO YHHBEPCAJIBHBIX TEKCTOBHIX (hopMa-
TOB, KOTOPBIE MOTYT OBITEH IIPOYUTAHBI JIIOOBIM PEIAKTOPOM:

e  txt— rombko Terct (Text only). Haubosiee yunBepcabHbIi
dopmar. Coxpansier TekcT 6e3 OpMATUPOBAHUS, 38 UCKIIOUEHMU-
€M TOJIBKO YIIPABJISIONIAX CUMBOJIOB KOHITA ab3atia. [Ipumensiercs
IIJIST TOKYMEHTOB, KOTOPHIE JOJIPKHBI OBITH IIPOYNTAHBI ITIPHUIIOKEHH-
MY, pabOTAIIIUMY B PA3JIMYHBIX OIIEPAITHOHHBIX CHCTEMAX;

o rtf (Rich Text Format). Coxpansier Bce popmarupoBanme.
[TpeobpasoBEIBaET YITPABJIISIONTHE KOIBI B KOMAH/IBI, KOTOPBIE MOT'YT
OBITH ITPOYNTAHBI ¥ MHTEPIIPETHPOBAHBI MHOTUMU ITPUJIOMKEHUIMI,

e  pdf (Portable Document Format) wmcrosbayercss myiss o0-
MeHa 0TopMaTHPOBAHHBIME JOKyMeHTaMu. Paspaboran dupmoit
Adobe. OToT hopMaT XOPOIIIO UCIIOJIHL30BATH B TOM CJIydae, KOr/a He-
00XOQMMO COXPAHUTHL TOUHOE popMaTHpoBaHme JokyMmeHTa. Jloky-
menT PDF, tak ke, kak u Teker paxca, H3MEHHTHL OYeHDb HEITPOCTO.

Adobe Acrobat — aTo memasa TexHOJIOrHWsA, BKIIIOUAIOIIAA He-
CKOJIBKO ITPOrpaMM JJIs CO3gaHus NoKkyMeHToB B opmare PDF u
paboThI ¢ HUMH.

Coamarores Takue JOKYMEHTHI ¢ IIOMOIIBI0 ImporpaMMer Acrobat
Distiller, koTopas ycraHaBimBaeT HA KOMITBIOTED OTHOMMEHHBIH
mpunTep. JlokyMeHT, HalledaTaHHBIM U3 JTI000T0 MTPUJIOKEHNS Ha
9TOT IIPUHTEP», Ha camoM Jeste mpeodpasyercst B PDF-gaitn. Open

80



CucTeMHoe 1 NpYKIaaHoe NporpaMmmHoe obecnedyeHme

Office Writer mosBoJisieT mIpeoOpas3oBaTh TEKCTOBBIM JTOKYMEHT B
dopmar PDF (masxarnem xnonku PDF Ha mamesun MHCTPYMEHTOB).

PDF-haitsn mosker OBITH OTKPBIT [JId IIPOCMOTPA U HAIleda-
TaH 0e3 BCAKMX M3MEHEHHWIH Ha JIF000M KOMITBIOTEPE, HE3aBHUCHUMO
OT THIA IIPOIleCccOpa, OMEPAI[MOHHONM CHUCTEMBI, YCTAHOBJICHHBIX
NIPUQTOR ¥ T. II., JIUIITH ObI HA HeM ObLIA YCTAHOBJIEHA IIPOrpaMMa
nuist ipoecmotrpa PDF-daitnos (Acrobat Reader, Foxit Reader u mp.).

Buecru sxe mamenenns B PDF-gaitn Mo:HO, BOCIIOIB30BaB-
mruch cobecrBenuo nporpammoir Adobe Acrobat.

Texmomorusa Acrobat ouens ymo0HA Ui mepemgavyu MakKeTa B
2JIEKTPOHHOM BHJE 3aKA3UUKY (KOTOPBHIA IPU 3TOM HE CMOKET
€ro TIPUCBOUTH);

e  html (HyperText Markup Language). @aiin umeer pac-
mmpennd html, .|htm . Mcoonb3yeres oJia aJ1eKTPOHHBIX THIIEp-
TEKCTOBBIX JOKYMEHTOB (Web-CTpaHMII), B KOTOPBIX COMEPIKATCS
CCBIIKM Ha JpyTHe JOKYMEHTHI (CTPAHWUITHI), JOCTYIHBIE UYepe3
rJI06aJIbHYIO ceTh VIHTepHET MIIN PacIIoIoKeHHbIe Ha JIOKAIbHOM
KOMITBIOTEPE. IJTO CIIEIMAIbHBIN S3bIK — S3BIK PA3METKU TUIIEep-
texcra. @aitmer HTML — ato TexcroBbie (aiiiabl ¢ ajeMeHTaMU
pasMeTKH B BHJIE TEroB, KOTOPHIE 3aKJIUYAIOTCA B YIJIOBBIE CKOO-
ku. IHBIME cJI0BaMu, TeT — 9T0 YKa3aHue, KaK 0pOPMJIATH TEKCT.
HTML mognep:xuBaer rpaduky, UMEHHO 9TO 00CTOSTEIBCTBO U
cresaso momyaspasiM World Wide Web.

3.1.5. Ckanuposeanue mexcma.
Cucmembt onmuueckozo pacnodnasarnus mexcma (OCR)

CoBpeMeHHBIe IIPOrPaAMMHO-AIITaPATHBIE CUCTEMBI [I03BOJISIOT
aBTOMATHU3UPOBATH BBOJ OOJIBIINX 00HEMOB IIe4aTHON HMHGOpPMA-
UM B KOMIIBIOTEP, UCIOJIL3YSI CKAHED W PACIIO3HABAHUE TEKCTOB.

CHauasia meyaTHAasI CTPAHUITA CKAHUPYETCS, B Pe3yJIbTATe I10-
JIydaeTcsa pacTpoBoe maobpaskenme (kapTHHKA). PacTpoBoe m30-
OpaskeHMe CTPAHUILLI MOKET OBITH IIOJIYUYEHO U UYepesd (parc-Mo-
IieM, CKaHep, [udpoByio oToOKaMepy HUJIU Ipyroe yCTpoicTro. Pa-
foTaTh ¢ M300paskeHneM KaK C TEKCTOM, TO €CTh PeJaKTHPOBATH,
opmaTupoBaTh M T. J., €CTECTBEHHO, HeIb3s. 1loaToMy HeobXo-
IUMO WCITOJIb30BATL IIPOrPAMMYy OINTHYECKOTO PACIIO3HABAHUS
texkcra (OCR — Optical Character Recognition) st mmosryuenus
IIOJIHOIIEHHOI'0 TEKCTOBOT'O JOKYMEHTA.

Ha mepsom atarre OCR pasbuBaet crpanuily Ha OJIOKK TEKCTA,
OCHOBBIBASICH HA 0COOEHHOCTSIX IIPABOr0 U JIEBOT'O BHIPABHUBAHUS
U HAJINYUA HECKOJbKMX KOJOHOK. 3aTeM PACIO3HAHHLIA OJIOK
pasbuBaercsa Ha cTpoku. [loTom cTpoku pas3buBarTCa HA HeEIpe-
pBIBHBIE obJiacTh m3o0paskeHus: (OTIHeIbHBIE OYKBBI). AJITOPUTM
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pAacCIIO3HABAHUA KaMKIyI0 00JIaCTh M300pakeHNnsI COOTHOCUT C Ha-
nbosiee OJIM3KUM II0 HAYEPTAHMWIO CUMBOJIOM. B pesyibrare pac-
TPoBOe M300paskeHne TEeKCTOBOM CTPAHMIIBI BOCCTAHABJIMBAETCS
B CHMBOJIaX TEKCTA.

OCR-cucTeMBbI MOTYT JOCTATATh HAWJIYYIIIEH TOUHOCTH PACIIO3-
HaBaHusg — cBbinre 99,9% JIs1 YMCTHIX M300paKeHn, COCTaBJICH-
HBIX M3 00BIYHBIX MIPHU@TOB. Ho mMosTHOCTRI0 M30eskaTh OIINO0K He
yaaercs. IIpoiieHT ommbok pacirosHaBaAHU OIS KHEUNCTBIX» TeK-
CTOB HAMHOTIO BHIIIIE,

OcnoBuoe masuadernre OCR-cucrem cocromt B amaimse pac-
TpoBoi mHpopMaIKK (0TCKAHHPOBAHHOIO CHMBOJIA) W IIPHUCBO-
eHnn QparMeHTy u300paKEHUs COOTBETCTBYIOIIETO CHMBOJIA.
Ilocite 3aBepmrenms mporiecca pacmnosHaBanuss OCR-cucreMbr
IOJIZKHBI YMETh COXPaHATh (POPMATHPOBAHIE UCXOTHBIX JOKYMEH-
TOB, IIPUCBAMBATL B HYKHOM MecTe aTpuOyT absalia, COXpaHATh
tabsuiel, rpaduky u T. 1. CoBpeMeHHbIe IIporpaMMbl pacIIo3Ha-
BAHUSA IIOIIEP/RUBAIOT BCE M3BECTHBIE TEKCTOBBIE U rpadyuuecKue
dopmaTer 1 hopMAaTHI IJIEKTPOHHBIX TAOJIUI], & HEKOTOpPHIE TIOJI-
nepsxuBaioT takue gopmater, kak HTML u PDF.

IIpu pacmosHaBaHMH TEKCTOB, B KOTOPBIX MCIIOJIB30BAHO He-
CKOJIBKO S3BIKOB, o((EKTUBHOCTL pAacCIO3HABAHUS 3aBUCUT
or ymenuss OCR-cucrembr opMHUpOBATH TPYIIIBI SI3BIKOB. B
TO sKe BpeMs B HEKOTOPBIX CHCTeMAaX yike MMEITCS KOMOMHA-
UK I HAmboJlee YacTO MCIIOJIb3yEeMBIX SI3BIKOB, HAIIPHMep
PYCCKUI + aHTJIUHACKUM.

Ha masHBIE MOMEHT CYIIECTBYEeT OIPOMHOE KOJIMYECTBO IIPO-
rpaMm, IOQIepP:KUBAMIINX PACIO3HABAHME TEKCTa KaK OIHY
M3 BO3MOYKHOCTEIA.

Jlunep B aroit obsactu — FineReader. 9to mporpamMmubrit
nponykr gupmel ABBYY Software. FineReader mogmep:xmusaer
00JIBIIIOE KOJIMYIECTBO POPMATOB JJIsT COXpaHeHus, BKaouas PDF,
HMeeT BO3MOXKHOCTB IIPAMOro pacrmosHaBaHusa us PDF-daiinos.
FineReader TouHo0 BoCIpOoM3BOAUT TOKYMEHTBI CJIOMKHON BEPCTKH,
HOJIIePKUBAET 00JIBIIT0Ee KOJIUYECTBO SI3bIKOB.

OCR CuneiForm (cBobozuoe I10) — onuH M3 riIaBHBIX KOH-
kypeaToB FineReader. Ilpoumssomuresiem siBiIgeTcss pPOCCHIA-
ckHMi paspaborumk mporpammuoro obecmeuenuss Cognitive
Technologies. OCR CuneiForm mmeeT BBHICOKMI ypOBeHBL pac-
IO3HABAHUS, B TOM YHCJIe TEKCTOB HU3KOTo KadecrBa. Oriim-
vaercd ymoOHbIM mHTepdeticom. Pacmosnaer iobbie moaurpa-
(brdeckre M MAIIMHOIIMCHBIE TAPHUTYPHI BCeX HAYEPTAHUMN U
mpudTOB, MOJyYaeMble ¢ IPUHTEPOB, 3a MCKJIIYEHUEM JIeKO-
PATUBHBIX U PYKOIIHUCHBIX.
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Bomnpocs! gy camokoHTPOIIS

1. Kaxr moxHO KJIaccrHUIIUPOBATE IIPOrPAMMEL IJIs 00pa-
0OTKM TEKCTOBOI MH(MOPMALIHI?

2. Yro mpomcXoauT B IpoIecce PeIakTUPOBAHUS TeKCTa?

3. B uewm 3armouaercsa dpopmaTupoBanue Tekcra?

4. Kax mpoucxomur mporiecc co3ganus gokymenTa B TeX-
OPMEHTUPOBAHHBIX M3/TATEIbCKUX CUCTEMAX !

5. Ilepeuncnure yHUBEpCAJIbHBIE TEKCTOBBIE (POPMATEL.

6. s vero npegHasHAYEHbI CHCTEMBI OIITHYECKOI0 Pac-
[MO3HABAHUS TEKCTA?

3.2. Texcroseiii mporeccop OpenOffice.Org Writer

Mbr Oymem smakomuthbest ¢ maketom OpenOffice.org!. 9ro
ceoboguoe 10, mucTpubyTHB IIakeTa MOKHO CKavaTh C caiTa
http://ru.openoffice.org.

ITockoabKry aT0 KpoccmiaTgOpMeHHOe IIPHUJIOKEHNE, er0 MOJK-
HO ycraHoBuThb u mox Windows, u mox Linux.

3.2.1. Humepdhetic

Barryck mpuioskeHus ocyiectsiisgercs us rpymnsr OpenOffice.
Org, xoTopas 00BIYHO HaxXoauTCA B MeHIo «Ilycw».

OTrpBIBaETCSA OKHO IIPUJIOKEHUS, B KOTOPOM CPa3y CO3IAETCs HO-
BBIH JOKyMeHT. KaskIpIil TOKyMeHT OTKPBIBAETCS B OT/IEJIHHOM OKHE.

Crpora MeHI0 0becIieunBaeT JOCTYII KO BceM pyHKITmamM Writer.

Ecnu cupaBa or Ha3BaHUSA IIYHKTA UMEETCS CTPEJIKA, TO IPU
BBIOOpPE 9TOrO IIYHKTA OyIeT BEIBEIEHO II0IMEHIO.

Ecin HasBaHMe ImMyHKTa MEHIO 3aKAHUYMBAETCS MHOTOTOUYHEM,
TO Oy/ZIeT BBIBEIEHO IOIOJHUTEIHFHOE JUAJIOT0BOE OKHO.

OOGBIYHO TI0 YMOJTYAHWIO OTKPBIBAIOTCS JIBE ITAHEN WHCTPYMEH-
toB: «Crammapraas» u «Dopmaruposanue». Habop mawmeseii, BbBe-
JIEHHBIX HA dKpaH, MOKHO n3MeHATh (B — [Tamesn uacTpyMeHTOB).

9sin Dpasea By Bcswa Oopuar Tobmua Cepanc Qo Copasea X
B-BH M » 2 BER ‘e'ﬁvfﬁ B leBnc BE Y ﬁ@@@@fHWf
B owomoitee  [+] i Pl [xku mrEs AR,

Puc. 3.1. OpenOffice.org Writer. [Tanesnn nacTpyMeHTOB

HaGop KHOIIOK Ha HaHEJIX TOKe MOKHO HACTPOUTDH II0J CBOX
norpednoctu (Bun — ITanesn unerpymenTo — Hacrpoiika).

! C 2010 r. mapaJuIeJIbHO PA3BUBAETCSA U APYTOM CBOOOTHBIN O(DUCHBIN TaKeT
Libre Office kak orBerBienue or paspaborku OpenOffice.org.
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3.2.2. B800 u pedakmuposarnue mexcma

Texcr BBOOAT C IIOMOIIBI0 AJI(PABATHO-IIUPPOBBIX KJIABHUIIL.
Jlu1a BBoga MPOIMMCHBIX OYKB MCIIOJIb3YIOT OJHOBPEMEHHOE HaKa-
THe KJIABUIIHU ¢ OyKBOM 1 KiaaBuinu Shift mim BRIOYAIOT peskum
IIPOIIMCHBIX OYKB HaskaTreMm Ha kiaswuiry Caps Lock.

Korma Tekcer moxoauT 10 KOHIA CTPOKH, TO OH ABTOMATHYECKHU
epPexXOUT Ha HOBYI CTPOKY.

Yrobsl HauaTh HOBBIM ab3all HeoOXoquMo HaskaTh Enter, aTo
HPHUBOJUT K TOMY, UYTO B TEKCT BCTABJISETCA HelleuaTaeMbIi CHUM-
BOJI KOHIIa ab3ara 1 . YBUIETh TEKCT CO BCEMU HelleuaTaeMbIMU
CHMBOJIAMHY MOSKHO, HAYKaB HA KHOMIKY T HA ITaHeJN UHCTPYMEH-
ToB «CTammapTHas» WA BRIIOJIHUB KoMaHay Bum — Hemeuarae-
MBbI€ CMBOJIBI.

Abzair — yrr0bast yacTh JOKyMEHTa, CoJepskalias TeKCT, rpadu-
Ky, 00BbeKTHI, (Hampumep popMyJIbl) 3a KOTOPOH cJIeayeT MapKep
KoHIIa absara (Mapkep KOHIIA ab3alla COOep kuT MHMOPMALIHIO O
dopmaTupoBaHuM, KOTOPOE TPUMEHSETCSI K 9TOMY ab3airy).

Ilepexon Ha HOBYIO CTpaHUILy OCYIIECTBJISETCS aBTOMATHYE-
CKH IIPH 3aII0JIHEHUN OYePeSHON CTPAHUIIBI, IPUHYIUTEILHO IIe-
peliTu Ha HOBYIO cTpaHuIly mo:xkHO Haskas Ctrl+Enter mym Bcra-
BUB pas3pbeB crpauunsl (Berasra — Paspris — Paspeis crpanuiisn).

Mecro, Kyma BBOAWUTCS TEKCT B JAHHBIA MOMEHT, OTMEYAETCs
BEPTHUKAJIBHON YepTOl, KoTopas HasbiBaercsa Kypcopom. Ilemuor
MBIIIBI0 B HYSKHOM MeCTe TeKCTa IlepeMeliaeT Tyaa Kypcop.

Omwmena u 6038pam oeticmeus

Bce omepamuu BBOma, pemaxTupoBaHHS W (POPMATHPOBAHISA
TeKCTa IMPOTOKOJIUPYIOTCS TEKCTOBBIM PeIaKTOPOM, ¥ IIO9TOMY MOIK-
HO OTMEHUTH HekoTopble mociiequue mercrsusa ([Ipaska — Orme-
HUTH WK KHOIIKA 9 B maHesau uHcTpyMeHTOB «CTaHIapTHASD).

OTrMeHeHHOe JeficTBHe MOKHO BepHyTb obpatHo (IIpaBra —
Bepuyrs nin kHomrka & ).

Hcnonivzosanue asmosamernsbt npu 6600e

Hcnosb3oBanme aBTO3aMEHBI ITO3BOJISIET 3aMEHHUTH BBOJ] YACTO
TIOBTOPSIIONIMXCS JIJTUHHBIX TI0CJIEI0BATEILHOCTEN CHUMBOJIOB ITPOU3-
BOJIBHBIM (KeJIATEJIbHO KOPOTKHMM) COUYETAHMEM JIPYTUX CHMBOJIOB.

Hacrpoiiky aBTo3aMeHBI BBIIOJIHSIOT CJIEIYIOIIAM 00pa3oM:
®opmar — ABrozamena — Ilapamerpsl aBTO3aMeHEbI, BBEIs B II0JIe
«3aMeHHuTH» COKpAIleHHOe CJIOBO, a B I10J1e « 3aMEeHUTH Ha» II0JIHO-
CTHIO CJIOBO HJIM CJIOBOCOUETAHIE.

Beo00 cneuyuanibHbLx CuME0J108

B TexcT MosKHO BCTABJIATH Takywe CUMBOJIBL, Kak % u ©. Turrs
IIOCTYITHBIX JIJISI BCTABKY CHMBOJIOB OIIPEIEISAIOTCS UMEIOIIUMHCS
mpudgramu. Hanpumep, cragmapTHBIA IpUdT cMBOJIOB (00BIU-
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HBIN TEKCT) BRJIIOYAET CUMBOJIBI J1pobeit (%), OYKBBI HAIMOHAIIB-
veIX aspasuroB (C, €), a Takke MeKIyHAPOISHBIE CHMBOJIBI -
HEKHBIX equHull (£, ¥).

Berasra cumBosioB B TekeT qokymenTa: Beraska — Crertnasib-
Hble cMBOJIBL. OTKpBIBaeTcs TabJIMITa CHMBOJIOB, B KOTOPOM ycTa-
HABJIUBAETCSI HEOOXOMUMBIN MIPHUQT, BEIOMPAETCS HYKHBINA CHM-
BOJI ¥l BCTABJISIETCS B TEKCT.

Jlost BBOmA CcMMBOJIOB  (DOPMATHPOBAHUS BOCIIOJIB3YHUTECH
Bcerasrka — CumBosr dopmarupoBanms (Hepas3pbIBHBIN IIpobest
niu neduc, MACKUU IIePeHoc).

IIposepra npasonucarnus

Writer MoskeT IIPOBEPUTH JOKYMEHT WJIN TEKyIlee BhIIeJIeHNe
Ha Hajgudue opdorpadpriecknx ommbokK.

Jlotst aToro my:xHO BEIOpaTh Komawuay Cepsuc — [IpoBepka op-
dorpadum mim HaKaTh KHONKY % Ha HAHEeJW MHCTPYMEHTOB
«CragmaprHasn».

Ecnin mpm mposepre oOHapy:kumBaercsa opdorpaduyeckas
omrmbKa, To OTKPEIBAETCS auaiorosoe okHo «Opdorpadus», B Ko-
TOPOM JIAIOTCS PEKOMEHIAIINN TI0 WCIPABJIEHUIO OIIHOKHU. Kciwm
PEeKOMEeH/IAINY He TOYHBI WJIM HEIIPUEeMJIEMBI, OT HUX MOKHO OT-
kasarbea (IIpomycrurs). Ecou cioBo ormedeHo Kak OIIrbOUHOE
TOJIBKO ITOTOMY, UTO €r0 HeT B CJIOBape, ero MOKHO J00aBUTH BO
BCTPOEHHBIHN CJI0BAPh.

MosxHO BBEIOpATh PEIKUM aBTOMATHYECKON TPOBEpPKU opdorpa-
¢um == . BeomuMmBbIil TEKCT OyIeT aBTOMATHYECKU TPOBEPSITHCI U
CJIOBA, COJIEPIKATIIIE OIITUOKH, TIOTIEePKUBATHCS BOJTHUCTOM KPACHOM
4geproii. Kcitm HaBecTH Kypcop Ha OTMEUEHHOE TAKUM 00pa3oM CJIo-
BO, MOYKHO OTKPBITH KOHTEKCTHOE MEHIO CO CIIFICKOM TIPe/JIaraeMbIX
ucupasyeHuii. Eciii BIOpaTh UCIIpaBJIeHNe /I 3aMeHBI CJI0BA, TO
B CJIyJae MIOBTOPEHUS TAKOH Ke ONMOKH ITPY PeIaKTHPOBAHIH 9TO-
T'0 JIOKYMEHTa OHA OyIeT MCIIpaBJIeHa aBTOMATHYECKH.

Bananwe 3.2.1

Habepure ¢ wxmaaBuarypsr Tekcr. OpranmayiiTe aBTO3aMeHY
[IJIS CJI0BA «MATEeMATHKAY.

«Mamemamura (om Op.-epeu. uabnua — uzyuwerue, Hayka) —
HAYKQ 0 CMPYKMYpPax, nopsoke U 0MHOULeHUSX, KOMOPAs UCTNO-
DUYECKU CTLOAHCUNIACL HQ OCHO8E ONepauUll noocuema, u3meperust
U ONUCAHUS POPM PeaTibHbIX 00BeKMmos.

Jlo nauana XVII 6. mamemamurka — npeumyu,ecmeeHHo HayKa
0 YUCIAX, CKANAPHBIX BESUUUHAX U CPABHUMETBHO NPOCMbLX 2e-
oMempPUUecKux ueypax, usyuaemoie MamemamurKol eeauuiuHbl
paccmampusaiomces kak nocmosikiibie. O6iacmovio npumeHerus
MAMEMAMUKU SA8JAJIUCH: CUem, MOopP208Jis, 3ememepHoie pabo-
mbt, ACMPOHOMUSL U OMUACTNU APXUMEKMYDA.
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B XVII-XVIII . nompebrocmu 6ypHO pa38usasuiuxcs ecme-
CMBO3HAHUA U MEXHUKU NPUBENU K 88C0CHUI0 8 MAMEMAMUKY
uoeil 08UMNCEHUA U U3MEHEHUS, npedxcoe 8ce2o 8 hopme nepemer-
HbLX 8eJIUMUH U PDYHKUUOHAIDHBLX 3A8UCUMOCINETl MexcOY HUMLU.
Omo nosnexsio k co30aHUI0 U PA38UMUI0 OUPPHEPeHLUATIbHO20 U
UHMe2PAILHO20 UCUUCTICHUSL.

B XVIII 6. 803HukKaiom u pa3susaimcs meopus ouggheper-
UuabHbLX YpasHerull (Hanpumep, suda dy=2xdx), ouggeperiu-
QANIbHASL 2e0MempPUs U m. 0.

B XIX-XX 86. mamemamuka nOOHUMAEMCS HA HO8ble CIMY-
neru abCcmpaKyul, pa3eusaiomcs Hogvle OUCUUNJIUHDL MeoPUs
PYHKUUT KOMNJIEKCHO20 NepeMeHH020, Teopus epynn, npoek-
TNUBHAS 2e0MeMPUSL, TNEOPUSL MHOHCECN 8, MATNeMAMULECK AL JI0-
2UKQA, PYHKUUOHAIDHBLIL AHAIUS. ..

BriosiauTe poBepKy MpaBOIIUCAHUS.

[Tepeiimure TPUHYIUTEIHHO HA HOBYIO CTPAHMUILY IIOCJTE BTO-
poro absara. Brirrounre oToOpaskeHme HelredaTaeMbIX CHMBOJIOB.
OOpaTuTe BHUMAaHNe Ha MapKephl KOHITA a63aiia ¥ CTPAHUITHL.

OTMeHHTE TIEPEXO]T HA HOBYIO CTPAHMILY.

3.2.3. Dopmamuposarnue mexkcma

@opMaTupoBaHUe — H3MEHEHNEe BHEIITHEr0 BUIa JOKYMEHTA.
OcymecTBiisiercsa hopMaTUpOBaHMe KoMaHmaMu MeHo «Dop-
MaT ¥ KHOITKAMH ITaHeJ U MHCTPYMeHTOB «DopMaTrpoBanue» (Ha-
uboJIee yrorpedsseMble KOMAHIBI MEHIO IyOJIMPYIOTCS KHOIIKAMI).
Muorre koMaHAbI (POPMATHPOBAHUA AYOJIUPYIOTCA TAKKE B KOH-
TEKCTHOM MeHI0 (BBI3BIBAETCS HAKATHEM TIPABOM KHOITKY MBIIITH).
K dbopmaTupoBaHmio TekcTa OTHOCST:

e dopmaTupoBaHME CUMBOJIOB (BBIOOP U M3MeHEeHUe TIpUdTa
(rapHUTYPHI), padMepa, HauepTaHUsI U I[BeTa IIPUPTAa).
®opmarupoBaHue absaiia (B TOM UHCIIE CIIMCKA).
DopMaTupOBaHUE CTPAHUIIHL.

Cosnanue TabmIL.
MHoroxkosI0HOUYHAS BEPCTKA.

3.2.4. Ilapamempovt cmparuube

[TapameTpbl CTPpAHUIIEL 32 JAI0TCS € IIOMOIIIHIO JUAJIONOBOI0 OKHA
«Ctrith cTpauutb», koropoe Bei3biBaerca: @opmar — Crpanmuria.

Juamorosoe oxHO «CTHIIb CTPAHHUIILED HMEET HECKOJIbKO
BKJIAIOK.

Brianka «Crpannita» mossosisger samgaBaTh popMaT U pasMep
Oymaru, BRIOMPATH OPHEHTAIIMIO JIMCTAa Oymaru (aJib0OMHAs MK
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KHUIKHASA), YCTAHABIUBATE Pa3Mepsl 1oJieil (OTCTYIBI OT KpaeB
CTPAHMUITH JO TEKCTA) ¥ HACTPOUKK PA3METKH.

Paameps! mosteit Takske MOKHO 3a/1aTh U C TIOMOIIBIO JIMHEEK:

—  JIeBOe U IIpaBoe II0JIA C IIOMOIIBI0 I'OPU3OHTAJIBHOU JIU-
HeWKM ' 16 A'17- ' - [repeTacKUBasi MBIIIBIO Pa3/esIuTes b (Tpa-
HUILY MEKTy 0eJIBIM U cepPBhIM (POHOM JIMHENKN);

—  BepXHee W HUKHee II0JIe YCTaAHABJINBAETCA aHAJIOTUYHO C
TIOMOIIIHI0 BEPTUKAJIBHOU JIUHEUKH.
EEYe—, =

Dziin Mpaeca Bua Bcraexa Qopuar Tabnaua Cepsuc Owwo Cripaska X
EBZH» = BER WE « Rm g -
o - ] [oejavasans o [ w[®]=

7

=]

T [EFEEE] EERE UREE FRIERERY SRR PRSY S RYRY-

P=1

Monga cTpaHnub!
WMETENaT ARa -y @ MOPAAC]
npHeoaKT T

M.-B.-Aevorecos. i

- <

Mar (0T-Ap.-Tpey.-pae y ,-HayKa i —HayKa-of
CTPVKTYPaX, OPALKe M- 0THOLLEHMAX, KOTOPEA-NCTOD!

< ncuéTa, hopi
Frexron-q

«l0:4auarm 17 sewa MaTewaTiKa f—-npeuMyuLeCT Sk
19YK3 - 0 - UMEAIX - CKIMRPHLIX | DE/MMNIX -
OTCTyn| NePBOH / | pasurensho - npacruis - reomer aes kinx: dnrypax

ctpoku| (-lem
= powi] { Aew) y © marewaivmoii © sewwsns| OTeTyn

oreryn | criesa aCCMATPABEICTCS - KaK ¢ MOCTOSHKE. + COAACTS cngasa %
N - 1 emaT A et Toprosns 5
« m * |
Crpanmia 1/2 | Ofyanii Pyceinii RCT |CTAH/ |+ AFRFTH (@ —H—8——a i |

Puc. 3.2. Tlons u oTeTyIibt

Bamanwne 3.2.2

YceramoBuTe [IJISI TEKCTA CJIEAYIOIINE II0JIST: JIEBOe — 2 CM, IIpa-
Boe — 1,5 cM, HHKHee U BepxHee — 1 cM.

YcranoBure pasmep oymaru — 18 x 15 ¢cm 1 aJtbOOMHOE II0JI0-
JKeHUe JINCTA.

3.2.5. Hacmpotiku wpugpma

Hacrpotiky mpudra BEIIOTHSAIOT B 1uaI0roBoM oKHe «CHMBO-
60 (Qopmat — CUMBOJIBL), IMEIOIIEM HECKOJIbKO BKJIAIOK:

Braagxka «Ilpudr» mossosger maMeHATH MIPUPT, Keriab
(pasmep), Hadepramme cmMBoJa. llockonbry dopmaTupo-
BaHWE CHMBOJIOB JIOCTATOYHO dYacTas oOIlleparus, OCHOBHBIE
mPUEQTOBLIE HACTPOMKY BBIHECEHBI HA ITaHeJb hopMaTHpPOBAa-
HU A, TineshewRoman vz v % K4

Brianka «9dderrsr mrpudgra» mo3BosisieT 3agaBaTh HEKOTO-
pbie apyrue adpeKrTsr oopMieHus (3auepKUBaHUE, MOTUYEPKHU-
BaHwMe, IBET IpudTa 1 1Ip.).
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Braka «[omoskerue» 1103B0IsI€T 39/1aBATH BEPXHIL (2") M HILKHI
(a,) MHIEKCEI, CMeIIIeH’e CHMBOJIOB OTHOCHTEJTEHO OCHOBHOM CTPOKH, Mac-
1ITad ¥ BpAIIeHye CUMBOJIOB, MHTEPBAJI MESKTY CHMBOJIAMHU B CTPOKE.

Bananwne 3.2.3

Vcranosute qy1st Bcero Texcra mpudt DejaVu Sans (wu Times
New Roman), pasmep — 10.

Brimenure ompeniesieHre MaTeMaTHKY sKHPHBIM IIIPUQTOM.

[TomuepkHUTE TATHI, BCTPEUAIOIIUECS B TEKCTE.

HasBanue pasnesioB MaTeMaTUKYU BEIIEJIUTE KYPCHBOM.

3.2.6. Dopmamuposarue ad3aua

QopmarupoBanme abs3ala OCYIIECTBJISIETCSI B OUAJIONOBOM
okue «Abzamy (Dopmar — Ab3alr), KOTOPoe TaK: e COCTOUT U3 He-
CKOJIBKHUX BKJIAJIOK.

Braagrka «OteTymbl m MHTEPBAJIBD HACTPAWMBAET BEJTUYHHBI
a03aIHBIX OTCTYIIOB cJieBa (OT JIEBOTO IOJISA), ciipaBa (0T IIPaBoTo
II0JIsT), OTCTYII IIEPBOM CTPOKHU (KKpacHAasi CTPOKA»).

Bostee mrpocToit m HaTIISITHBIN CI10CO0 OmIpeesieHns ab3aIlHbIX
OTCTYIIOB CBSI3AH C WCIIOJIb30BAHUEM MAapKepoB JIMHEWKH. Kcim
JIMHEHNKAa 0TCYTCTBYeT, To oTobpasure ee (Bum — JIuneiika).

N %;A\z‘ R R T A R e Rt P e NS U RS CRIRE CAp |
Orcryn cnesa| Oteryn nepsoii cTpoky| Oteryn cnpasa)

Tax:xe B aT0M BRJIAIKE MOKHO 3a0aTh OTOMBKY [0 U II0CJIE ad3aria
(orerym mepern absarieM ¥ TIOCIe HEr0) M MESKITYyCTPOUHBIA MHTEPBAT
(paccTosiHre MeskIy CTPOKaMI TeKCTa). Mesk Iy cTpOYHbIA MHTEPBAJI 3a-
JTAeTCsT U C TIOMOITIBI0 COOTBETCTBYIOIIEH KOMAH/TBI KOHTEKCTHOTO MEHIO.

Brioagka «BripaBHMBaHTE» MO3BOJIIET BHIOPATH METOH BEI-
paBHHUBAHMUA TeKcTa (II0 JIEBOMY Kpalo, II0 IIeHTPY, 10 IPaBOMY
Kparo, 110 ITUpUuHe).

Hawubosee OGbICTPHI CITOCOO BBIMIOJTHUTEL BBIpABHUBaHUE a63a-
114 — WCIOJIF30BATh KHOITKHU ITaHeJIW WHCTPYMEHTOB
«DopmaTupoBaHme».

Bananwe 3.2.4

B mabpanmom Texcre (3amamme 1) craesaiiTe BEIpaBHUBAHUE
a03alleB II0 IIHUPUHE.

3apgaiTe OTCTYII IIePBOI CTPOKH IIepBoro abdsama B 1,5 cM.

BagaiTe II0JIyTOPHBIA MEYKIYCTPOUHBIN NHTEPBAIL.

Ilepen meperiM ab3atiem Habepure arurpad: «Marematrka ym
B nmopsanok upusogum M. B. JTomoHoCOB (cM. puc. 3.2).

Jlisa sourpadpa yerasoBuTe OTCTYII ciieBa (JIEBYIO IpaHUILy ab-
3ara) — 8,2 ¢cM, OTCTYI HePBO# CTPOKU — 1 ¢M (TO ecTh IIPUMEPHO
Ha 9,2 cM, 00paTUTe BHUMAaHWe, KaK YCTAHOBJIEHLI MAPKEPHI JIH-
HeMKn Ha puc. 3.2).
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AmnajiormvyHo 11 TpeThero absaiia: OTCTyII caeBa — 2,3 CM, OT-
CTYII crrpaBa — 2 ¢M, ab3alHbIi 3acTyil — 1 ¢ (cm. puc. 3.2).
Ilocite mepBoro a63ara caemnarite naTepBast (0rouBky) B 0,2 cM.

3.2.7. MHo20KO0/10HOUHAA 6epcmKa

Yacro mpu BEpPCTKe sKypHAJIA WUJIU ra3eThl HeobXoquMo oTdop-
MATHUPOBATH TEKCT B JIBE KOJIOHKH HJIH OoJjIee.

Jlstst Toro YTOOBI PACIIOIOKUTH TEKCT B HECKOJIBKO KOJIOHOK,
HAJI0 BBIIEJUTH HEOOXOMMMBIH (PparMeHT TeKCTa U BBITTOJHUTH
romauay @opmar — Kosouku (B HexkoTophix Bepcusx Writer —
CroJibier). B mogBuBIIeMes OKHE UAJIOra OIIPEIeIUTEh KOJIMIEeCT-
BO KOJIOHOK, MHTEPBAJ MEKIy KOJOHKAMU U ITPU HEOOXOIMMOCTH
MIUPUHY KasKJI0M KOJIOHKU.

Bamanwne 3.2.5

OrdopmatupyiiTe TEKCT IPO MATEMATUKY B TBE KOJOHKH.

3.2.8. Coz0anue MmapKuposaHHbLX
U HYMEPOBAHHBLX CRUCKOS

CaMblIii OBICTPBIHN CITOCO0 CO3MAHUS OJHOYPOBHEBBIX CITUCKOB —
WCIOJIB30BATh KHOIKN nauenu «DopMaTrupoBaHue», 1J1s HyMepo-
BAHHBIX CIIMCKOB KHOIIKY iE , /I MAPKUPOBAHHBIX = . ABTOMATH-
YEeCKM OTKPBIBAeTCsS MaHesb «Mapkepbl U HyMepalys», KoTopas
obJsieryaer pegakTrupoBaHue ciurcka. C IIOMOIIBI0 KHOIIOK 9TOM IIa-
HeJIW MOKHO TTOBBICUTD WJIV ITIOHU3UTH YPOBEHD dJIeMEHTA CITUCKA,
TIePEeMECTUTD €T0 BHITIE WX HUKE I10 CIIUCKY U T. .

Hacrpoiika mapaMeTpoB CIHCKA OCYIIECTBIISETCS B JUAJIOTO-
BoM okHe «Maprepsr u mymeparus» (Dopmat — Mapkepsl u Hy-
Mepanysa) WX KHOIOKOH ‘® mnaHenu «MapKepel M HyMepalus».
JlamHOe OKHO UMeeT HEeCKOJIBbKO BKJIAJIOK.

Brianku «Mapkeps», «300paskeHus» MO3BOJISAIOT BBEIOPATH
BUJ CHMBOJBHOTO WM TpadMUecKoro MapKepa IJs CO3TaHUS
MapKUPOBAHHOTO CITHUCKA.

C momorpio BEAAAKN «THUI HyMepalmm MOMKHO CO3aTh pas-
JIMYHBIE HYMEPOBAHHBIE CITHCKH.

Jlost cosmammss MHOTOYPOBHEBOTO CITMCKA CJIEYeT HCITOJIb30-
BaTh BRJIAAKY «Crpyrrypar. OTperyJmpoBaTh MHTEPBAJIBI U OT-
CTYyIIBI B MHOTOYPOBHEBOM CITMCKE MOKHO C ITOMOIIBI0 BKJIAIKU
«[Tomosxenme», AJ1sT 9TOTO B TMAJIOTOBOM OKHE BBIOMpPAETCsT HOMeD
YPOBHS U JIJISI 9TOTO YPOBHS OIIPEJIEJISIOTCS OTCTYII, PACCTOSHIUE 10
TEeKCTa U CI10co0 BEIPABHUBAHUS HYMepPaIlUH.

Ecim mmonb3oBaTesisi He yOOBJIETBOPSIOT IIPEIJIOKEHHBIE TIPO-
rpaMMON BapUAHTEI O0POPMJIEHUS MAPKUPOBAHHOTO WJIM HyMe-
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poBaHHOTO crucka, To Braagarka «Hacrpoiika» mo3Bosut co3math
VHUKAJIbHBIE CITOCOOBI 0OPMJIIEHUSI MAPKHUPOBAHHBIX, HYMepPO-
BAHHBIX 1 MHOTOYPOBHEBBIX CITUCKOB.

Cosnanme CIIucKa MPOUCXOIUT CPa3y TIOCIIe HACTPOHKH eT0 0hop-
MJIEHUS WU IIPYU HAKaTUW KHOIKY HA ITaHEeJIM HHCTPYMEHTOB.

ITpu masxaTuu Ha Enter B KOHIIE ITyHKTA CIIMCKA aBTOMATAYECKN
OyJIeT IpoCTaBJIeH MapKep WJIM HOMEP JIJIST CJIeIYIoNero absaria.

IIpu BBOSIE MHOTOYPOBHEBOTO CITHICKA JJIsI IIepexoja Ha 00-
Jlee HU3KHUU YPOBEHDb WCIIOJIb3yeTcCs KaaBuiia Tab u kHomkm = |
U 5 , ecyiu TpedyeTcs MMOHU3UTh YPOBEHb BMECTe C TIOIIYHKTA-
MU. AHAJIOTHYHO, JIJIsI IIOBBIIIIEHU YPOBHSA UCITOIb3yIoT Shift+Tab
¥ KHOIIKHU = , 2 .

JlBoitHoe HaskaTre Ha Enter B KoHIIe cmcKa, 3aBepIIaer ero.

Bamanwue 3.2.6

CosgaiiTe MHOIOYPOBHEBBIN CIIMCOK, B KOTOPOM JIJIsI HyMepa-
IIUY IEPBOTO YPOBHS UCIOJIb3YIOTCSI PUMCKIE YNCIa, I HyMepa-
MU BTOPOTO — apabcKue, a TPeTUH ypoBeHb 0003HAUYAETCS Map-
kepom §. Mcmosneayitre Briranky «Hacrpoitka» muis sagaums mapa-
MEeTPOB B KaKIIOM YPOBHE, JJIsSI TPETHEro YPOBHS B BBIIAAIOIIEM
crmcke «Hywmeparms» Beibepure «Pucyror», «CTuiab crumBoIIa»
ompeJiesIuTe KaK MapKephl CIIHMCKA, a CHMBOJI Mapkepa HalauTe
B TA0OJIMIIE CUMBOJIOB, HasKaB Ha KHOTKY «CumMBo» (cM puc. 3.3).

| [Mepreper [Tun |Crpyrypal [ | i |

®opuar
Mokazate yposHm

Hymepauua Mapkep [~] .

1.1,

Crung cumsona | Mapxepei cnncea [

Conson

Bee yposnn

[C] Mocnegosatenshag Hymepauns

[ ok [ Yaamers Omera || Copaexa | [ Boccramonnms

Puc. 3.3. HacTpoiikn MHOTOYPOBHEBOTO CIIUCKA
3.2.9. O6pamsienue u Hon
Ob6pamieHre U (POH HCIIOJIB3YIOTCS JJIsT BBIIEJICHNS hparMeH-
Ta TEKCTa WJIM BCeH CTPaHMUIIEL.

HpI/IMeHI/ITB O6paMJIeHI/Ie MOKHO KaK KO BCelt CTpaHuIe IIeJIn-
KOM, TaK 1 TOJIbBKO K OJJHOMY HNJIN HECKOJIBKHM a63auaM. O6paMJ1e-
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HUEe MOKeT OBITh KaK C YeThIpeX CTOPOH, TAK U C OJIHOM, MBYX WJIN
Tpex cropoH. [Ipu aToM MOryT OBITH IIPUMEHEHEL PA3JIMYHbIE CTHIIN
U IIBeTa JIMHHUU, a TaKiKe rpaduyieckre rpaHuIlbl. AHAJOTUIHO U
(hboHOBYIO 3aTUBKY MOYKHO IIPUMEHUTD IIeJIMKOM K CTPAHUIIE, K He-
CKOJIBKMM BBIZI@JIEHHBIM a03aI1aM MJIM TOJIBKO K OJHOMY abaairy.

Yro0BI 3amaTh OOpaMJIEHHE CTPAHUII, CJIEeAyeT HCIIOJIb30BATH
Briaagky OOpamienne muasiora «Ctmiab crpamuiep (Dopmar —
Crpanwuria), Uit orrpeiesieHust (POHOBOHM 3aJIMBKHU HYKHO OTKPHITH
BEIAIKY «DomH».

Ecnu crout 3amava 3aKII09YUTH B paMKy a03aI1ibl, TO X HE00XO0-
MO BBIJIEJIUTDH, BBI3BATh OKHO guasiora «Aosampy (Qopmat — Ab-
3all) ¥ OTKPHITH BEJIAAKY «OOpamiieHue», B KOTOPOM 3a/1aTh BCe
Hy:xHBIe mapaMerpbl. DoHOBAs 3aJiMBKa ab3alleB 3a1aercs BO
Brianke «Oop» quamora Adaair.

Bananwe 3.2.7

Brigesnre mepseoril ab3air Tekcra Ipo MaTeMaTURY (3amaHue 1)
B PAMKY C T€HBIO U 3aJIeifiTe ero CephbIM I[BETOM.

Daiin [paexa Bwa Bcgaska Qopwar Iabmuua Cepeuc Qeio Crpaeka x
F-EBH S 2 BER YE« H BB B Haimn
[ Basoawi [+] | Dejavis Sams o [ @K 4 B
L S R TR RS U SR PR AP IPCREE I

«MaTeMaTyKa-ym-8-nopaaok
npusogats-

M.B./lomoHocos: 1
~ [

«Matemaruka-(oT - Ap.-Tpey. - uGBNuA-— - u3yuenme, - HayKa)—|
HayKa- 0- CTPYKTYpaX, -NOPAAKE - H - OTHOLUEHUAX, - KOTOPaA-HCTOPHYECKH
- (CNOXMANACH - Ha - 0CHOBE - ONePall Wi - MOACHETA, - K3IMEPEHNA- M - ONHCAHN|

bopu-peantusix-obLexTon. A

!

i

b

) «

Crpaniua 1/1 | OBeiuneiii | Pyccenit | BCT (CTAHL *

OO [@——6——@ [100%

Puc. 3.4. Obpamiienue u ¢oHOBasI 3aIUBKa ab3ara
3.2.10. Kononmumysnbwe

KosoutuTyn — ato TerkcT m/miam PUCYHOK, KOTOPHIH ItevaTa-
eTcsl BHU3Y WJIM BBEPXY KaKIOM CTPAHUIIBI JIOKyMeHTa. B 3aBu-
CAMOCTH OT MECTa PACIOJIOKeHUs (Ha BepXHEM WJIM HA HUKHEM
TI0JIe CTPAHUIIEI) KOJIOHTHUTYJIBI OBIBAIOT BEPXHUMU W HUKHUIMU.
Hampumep, HymMepaliusa cTpaHUIL BBICTABJISIETCA B HUKHEM WJIHA
BepXHeM KOJOHTHUTYJIe.

Ilo ymomuaHuiO OMMH W TOT Ke BEPXHUN KOJOHTUTYJ U HHU-
SKHUH KOJIOHTUTYJI CO3JAETCS JIJIsI BCeTO JIOKyMeHTa. Kcau Hy:K-
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HO OTJINYATh KOJIOHTHUTYJIBEI HEKOTOPBIX Pa3IesioB, KOJOHTUTYJIBI
JIJIsl YeTHBIX ¥ HEYETHBIX CTPAHUIL, a TAKIKe CO3/TaTh YHUKAIbHBIN
KOJIOHTUTYJI JIJIsI TIEPBOM CTPAHUIIBI JOKYMEHTA, TO HEOOXOIHUMO
WCTIOJIF30BATh PA3JINYHBIE CTUJIN CTPAHMUIL JJIST YeTHBIX U HeJeT-
HBIX CTPAHUIL B KAMKI0M pasjiesie U OTOeIbHbIN CTHUIIB JIJIs IIePBOM
crpauuItsl (M. «CTrm).

PaGora ¢ BepXHUM M HUKHUM KOJIOHTUTYJIOM OCYIIECTBJISIET-
csa ¢ momorkio guasora «Ctus crparune» (Gopmar — Crpanu-
1a), BKIAIOK «Bepxuwuii xomoHTUTY D, «HUKHUNA KOJIOHTHTYID
(cm. pumc. 3.5).

- N
S T ==
[ Konori [ Chocia I
Ynpagnenne | Crpannua | @or | Bepxmais konowmwryn | Hipkrnii kononmimyn | Opamacnne

Bepxruii konoHTuTyn
Bin. BepyHmit konokHTUTYA
=[] GAHEKSEOE CORERIMOE Chesa) CrpaBal

Neece none 0,00cw
Mpasoe none 0,00cu

Vrrepean 0,50cm

[] Vicnonbsosats anHammnseckuit unTepean

Buicora 0,50cm

AsTenoaBop seicoTs!

Ewe...

[ ok [ omene |[ Copasxa || Boccramosars |

Puc. 3.5. ®opmar crpauwuiiel. KosouTuTy et

YT006BI OTJINYATH KOJIOHTUTYJIBI YETHBIX M HEYETHBIX CTPAHMAII,
B COOTBETCTBYIOIIEH BKJIAIKE HACTPOMKY KOJIOHTUTYJIOB (BePXHUHI
WA HUKHUM KOJIOHTHUTYJI) CHSTH rajgouky «OmmHaroBoe comep-
JKUMOE CcJIeBa/cripaBa». ITO II03BOJIUT CO3aTh pa3HbIe KOJIOH-
TUTYJIBI HA YeTHBIX W HEYETHBIX cTpaHurax. MoKHO OT/IMYaTh,
HATIPUMeED, TOJIbKO BEePXHUE KOJOHTUTYJIbI, 4 HUIKHUE OCTABUTH
OMHAKOBBIMH (TO €CTh OCTABUTH I'aJIOUKY).

Hampumep, cosgagum Heckonbko crpamuil (Beraska — Pas-
peiB — HoBas crpanuna). Berzosem guasior «Cruiib crpaHutsn. Bo
BrJIagke «CTpaHUIIa» YCTAHOBUM PA3JIAYHYI0 PA3METKY JJIS YeT-
HBIX ¥ HEYEeTHBIX CTpaHuIL (cjieBa U cIpaBa). B BepxHeEM KOJIOH-
TUTYJIE OyIeM pas3aindaTh COAePIKIUMOe CIpaBa/cieBa, a B HUIKHEM
OCTaBMM OJIMHAKOBBEIM (IIOMETHM I'aJIouKoi). BBepxy u BHU3y cTpa-
HUIIBI TTOSIBATCST HEOOJIBIITHIE IIPSAMOYTOJIbHBIE TEKCTOBBIE OJIOKH.

B tercroBoM 0s0Ke BepxHETO0 KOJIOHTHUTYJIA IMEPBOM cTpa-
HUIIBI HATIUIITUTE CBOI (DAMUJINIO, BEIPABHUBAHUE II0 TPABOMY
Kpaio. B HHKHEM KOJIOHTUTYJIe BCTaBbTE II0JIe JJIA HyMepalluu
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crpanurt (Berasra — Ilosst — Homep crpanuiisr), caesiaiiTe BBI-
paBHUBAHUE IO IIEHTPY.

Ilepeiinure Ha cienyrolryo (deTHyI0) crpanuity. IlockoabKy B
HIKHEM KOJOHTUTYJIE MBI He OTJINYAJIH COJEPIKaHUe JJIST YeTHBIX
W HEYeTHBIX CTPAHUI], TaM OyJeT I10Je ¢ HOMepPOM CTPaHUIIbl. B
BEPXHEM KOJIOHTHUTYJIE BCTABUM IIoJie ¢ TekyIneil maroir (Beras-
ka — [lona — Jlara), BRIpaBHUBaHUE II0 JIEBOMY KPAIo.

IIpocmoTpuTe Apyrue cTpaHUIBL. Y BCeX CTPAHUIL HUMKHUHA KO-
JIOHTHUTYJI OyJIeT coepsKaTh HOMeP CTPAHUITHI, & BEPXHUN KOJIOH-
TUTYJI: Y HEYETHBIX — (DAMUJINIO, ¥ YeTHBIX — JATY.

Eciiz B pasHbIX yacTsax JOKYMEHTA JIOJIPKHBI OBITH PA3HbIe KOJIOH-
TUTYJIBI, HY3KHO BCTABUTD CO3/1aTh HOBBIH pases qokymenTta (Beras-
kKa — Pases) u Ha3HAYUTD CTPAHUIIAM 9TOTO pas3jiesa APyrue CTUIIN
4eTHBIX ¥ HeueTHBIX crpauut] ([Togpobree ecm. «Crrtm cTpaHuip).

3.2.11. Co30anue mabriuy

CywiectByer aBa cirocoba co3gaHus TaOIMIL: IpeodpasoBaHme
TeKCTa B TAOJIMILY W CO3TAaHNe IIyCTOM TAOJIUIII, ¢ IOCIIESYFOIIIM
ee 3aII0JIHEeHHEM.

Ilepsrrit crocod — mpeodpa3oBaHUe TEKCTa B TAOJIUILY — MOYKET
OBITH IPUMEHEH JJIS CO3JAHUS ITPOCTHIX TAOJIHUII.

ITocTpouno BBecTH HaHHBIE, HAXOOAIIMECA B AYeMKax Ta0JIu-
IIBI, IIPU 3TOM COJIEPKUMOE OJTHOM SYEeHKU OTJIEIAETCS OT JIPYyTou
HaskatueMm Tab, B KoHIle cTpokn HaxkuMmaercss Enter.

Brigenurs Texer, KOTOpBIM HALO IIpeodpas3oBaTh B TAOJIHUILY, 1
BoOpaTs Tabsuiia — [Ipeobpasosars B Tabswuity. [Iposepurs 1pa-
BIJIBHOCTD YKA3AHHBIX TaAM IIapaMeTpPOB.

Bropoii crioco6. Cosmanme mycToii TaOJIHIIE.

C nmomompio Komauasl Tabmuiia — Berasutrs — Tabimia nian
HCIIOJIb3YSI KHOIIKY . Heobxogumo yxasaTh KOJIMUECTBO CTPOK
U CTOJIOLIOB B TA0MMEH - 3aTeM 3aIl0JIHATh A4eKU TAOJIAIIEL.

Bananwe 3.2.8

OnHUM U3 ITePeYrCIeHHBIX CIIOCO00B co3maiiTe TabIHILy:

1 2 3 4 5
Bosbmmoit «Kuzesn» «[MMenxyranr» «Anma» «ITuxoBas «CHerypouxa»
TeaTp nama»
Ma it «Bopuc «Fopcuramra» «Tanika» «['poza» «[Taps Demop
TeaTp Toxynos» NoanoBua»

3.2.12. Peoaxmuposearue mabsiuy,

Bce geticrBust ¢ Ta0IMIIAME BBIIOJIHSIOTCS € IIOMOIIBIO IIyHKTA
BepxHero MmeHo «Tabauiiar. Croma oTHOCATCS:
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° Beraska u ymanenue crpok u croaomos. Eciau Hamo Bera-
BUTH HECKOJIBKO CTPOK (CTOJIOIIOB), TO HEOOXOIMMO YCTAHOBHUTH
Kypcop B Ty cTpoky (crosberr), Kyma MpearoJsaraercs CIesiaTh
BCTaABKY W BBIIOJIHUTE: Tabauita — J[o6aBuTh cTpoku (CTOJIOILH),
yKa3aTh KOJIMYECTBO CTPOK (CTOJIOIOB) W Ky/a BCTABJIATH (mmepes
TEKYIIIUM WUJIU II0CIIE).

e JloGaBbTe B CO3TAHHYIO TAOIMILY CBEPXY OLHY CTPOKY U
cJIeBa OIUH CTOJIOeI,

° Bamanye MUPUHBL CTOJOIOB U BBICOTHI CTPOK. JTH IIa-
paMeTphbl yCTAHABJIMUBAIOTCSI KOMAHIAMU KOHTEKCTHOTO MEHIO:
Ctpora — Bricora u Crosber — Hlupuua niau mepemernenuem
OTpaHUYUTEJIEH CTPOK M CTOJIOIOB HA TOPU30HTAJILHON U Bep-
THUKAJIbHOU JUHEWKaX.

Bananwe 3.2.9

OrperynupyiiTe JIMHY U IIHPUHY SYEEK IIPEIJIOKeHHOM Ta-
Ooamiel (3ananue 8).

O0benuHEeHNE gYeeKk U pasOreHue A4eeK OCYIIECTBIISETCA C
nomonibio kKoMaHg «O0beuHUTEL duelkmy, «PasgouTs Sueiikm» B
menio Tabiuia win KHOIOK & B B maHeaw mHCTPyMeHTOB «Ta-
Oommira». IlpegBapuTesbHO 9TH AUEHKN HY KHO BBIIEJINTD.

O0benuHUTE AYEHKM B J00ABJIEHHOM CTPOKE U CTOJIOIE
o 00paairy.

MecsI] CEeHTSI0pb
THCIIO 1 2 3 4 5

=} =

& Bombmion «Ruzesnp» «[Menxyrame» «Auma» «[Turosast «CHerypoura»

g TeaTrp JamMman

& Mansrit «Bopuc «Kopcuranka» «Hainra» «I'poza» «ITaps Demop
TeaTp Tomymos» HNoanosra»

Wamennre Hampasenne Tekcra B epsom crosioie (Dopmar —
Cumsouisl, BEaagka «Ilomomxenme»).

3.2.13. @opmamuposarnue mabauubt

Ob6pamiieHre, TOJIIUHA I'PAHUILBI, CTUJIb U I[BET JIMHHUN, 3a-
JMBKA (poHA SUYeeK 3amaioTCs IIPH IIOMOIIM OKHa auasiora «Ta-
omma» (Tadamia — CeoiicTBa TAOIMILLI) MJIM C MCIIOJIB30BAHHIEM
COOTBETCTBYIOIINX KHOIIOK IIaHEJIN HHCTPYMeHTOB «Tabmuma».

3amanwne 3.2.10

Ormpenenure B co3manuoM Tadbaurie (3aganus 8-9) oopamieHue
U 3QJIUBKY SYEEK.

94



CucTeMHoe 1 NpYKIaaHoe NporpaMmmHoe obecnedyeHme

MeCHI] CEeHTsI0pb
YHCII0 1 2 3 4 5
o) -
2 Bosemoi «[TuxoBas
s TeaTp «Huzems» «[MenryHame» «Anma» Jama» «Cuerypoura»
E =
Mamsrit «Bopuc «[Taps Demop
Tearp TomyHoB» «Kopcuranka» «Yaiixa» «I'poza» NoanoBua»

Texct B Tabauite odopMIsieTcss TPU MOMOIH POPMATHUPOBA-
HUS CHMBOJIOB U a03alleB. BeIpaBHUBAHME TEKCTA MOKHO IIPO-
W3BOJUTH HE TOJIPKO TI0 IMUPWHE, HO U II0 BBICOTE sTuetikm. Jliis
BBIPABHUBAHUSA yI00HO II0JIb30BATHCI KHOMKAMM |5/ cu HAHEH
uHCcTpyMeHTOB «Tabsmiiay.

Jls popmaTrpoBaHus TAGIHUIIEI MOKET OBITH IIPUMEHEH aBTO-
dopmar (Tabauia — ABrodopmar), To ecTb 0pOpMICHNE TAOIHITHI
MOZKHO BBIOPATDH M3 MMEIIUXCSI 00PAa3IIOB.

OrdopmaTupyiiTe TEKCT B TUeHKAX TAOJIUITLI IO 00PABITY.

YT00BI 3aT0JIOBKHU TAOJIHUIIEI ABTOMATHYECKH Ty0JIHPOBAJINCH B
HavaJle KaI0M CTPAHUIIBI, eCJIM Ta0IMIla 3aHNMAET HECKOJIBKO
cTpaHuil, Hy:KHO B quajore «Odopmitenne TabIUIbD, HA BKJIAI-
ke «Ha cTpanwmiie» moctaBuTh rasoury «IIoBTOPUTE 3aT0JIOBOKY.

3.2.14. Cnocku

CHocka cOCTOUT M3 IBYX YacTell: COOCTBEHHO CHMBOJIA CHOCKH,
PACIIOIOMKEHHOI0 B TEKCTe, M TEKCTa 9TOM CHOCKH. B 3aBrcrmocTh
OT TOTO, TJIe PACIIOJIATAETCS TEKCT CHOCKH, PA3INYaioT OOBIUHBIE
CHOCKHM (PacIiojiaraioTcs B KOHIIE CTPAHMUIIBI) U KOHIIEBBIE CHOCKHU
(pacmosiaratoTcst B KoHIIe JokymMeHTa). CHOCKM MOTYT OBITH HyMe-
POBaHHBIE UJIU IOMEUYEHHBIE JTIOOBIM CHMBOJIOM.

YT0o0BI BCTABUTH CHOCKY, HEOOXOIMMO IIOCTABUTH KypCOp B
HY’KHOE MeCTO TeKCTa ¥ BhIOpaTh KomauHay BceraBka — CHocka.
Vrasark TUIl cHOCKM (0OOBIYHAS — BHU3Y CTPAHMIIBI WJIM KOHIIE-
Bas — B KOHIIE JIOKYMEHTA), 4 TaAKKe BUJ HyMeparuu (aBTOMATH-
YecKast — YMUCJIOBAS WJIM CUMBOJI, HATIPUMED, *).

Bamanwme 3.2.11

CospmaiiTe B cBOEM JOKYMEHTE PO MaTeMaTuRy (3amanus 1-4)
00BIYHYI0 aBTOMATHUYECKYIO CHOCKY K ammrpady: «M. B. Jlomomo-
COB — IIEPBBINA PYCCKHMIN YYEHBIN-eCTECTBOUCITBITATEIb MUPOBOTO
3HAYEHWUSI, SHITMKJIIONEIUCT, XUMUK U (DU,

3.2.15. Bcmaska 06beKmoeé 8 00KymeHm
(popmy.nt, pucynkos u m. 0.)

B noxymeHT MOTYT OBITE ITOMEIIEHBI 00BEKTH PA3TUYHBIX ITPH-
noskeHnit. OOBEKTH BHEIPSIIOTCA B JIOKYMEHT C TIOMOIIIBI0 KOMAH-
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el BeraBra — O0bext — O6bext OLE, 3aTeM B crimcke BEIOHpaeT-
¢Sl IIPUJIOKEHNE, 00BEKT KOTOPOr0 BCTABJIAETCA B JOKYMEHT.

Jliia pegaxkTrpoBaHus 00bEKTA HYKHO IIeJIKHYTD 110 HeMy IBa
pasa, IIocjie Yero aJeMeHThl MHTepdeiica IPpUJIOMKeHNsI, KOTOPoe
CO3IaJI0 3TOT OOBEKT, IIOABIAIOTCS B 0OKHe Writer, 4To II03BOJIIET
U3MEHATh U PEIAKTHPOBATE 9TOT O0BEKT.

JlJ1a BcTaBIIEHHOTO 00BEKTA MOYKHO 3a0aTh €r0 B3aMMHOE pac-
IOJIOKEHHE C OCTAJIBHBIM TeKcToM (o0reranue). Jyisa aToro Heoo-
XOJIIMO BBIZIEJIUTH 00BEKT U BEIOpaTh Komauay @opmar — Obreka-
HUe (WM B KOHTeKCTHOM MeHo «Q0TexaHme»).

Bceraska dopmyst

@opmyJsel cosmatores ¢ momorrkio mprtoskeHuss OpenOffice
Math. BeraBka dopmyJibl B TEKCT JOKYMEHTA IIPOU3BOIUTCS Ue-
pes BHenpenue oobexra OpenOffice Math (Beraska — O0bexT —
®opmy.ia).

OKHO IenuTes Ha JBe YacTh. HMKHSS YyacTh — OKHO KOMAH]/I,
B KOTOpOM (hopMyJsia 3aIlMCHIBAETCS Ha KOMAHIHOM s3bIKe. B
BepXHeM YacTyu OKHA O i0paskaerca Bun (popmyiabl. C IOMOIIBIO
naxenu uHCeTpyMeHTOB «Bribop» (Bum — Bribop), comepskareit
11abJI0HBI OCHOBHBIX MATEMATHYECKUX BBIPAKEHUM, MOYKHO BBO-
IUTH MaTeMaTudeckue Popmysibl. ['pedeckre OYKBBI BCTABIISIOTCS
¢ moMoIIbo okHa « CUMBOJIBED, KOTOPOE BBI3BIBAETCS HAKATHEM HA
KHOIIKY £ TaHeJ! WHCTPYMEHTOB.

ITo ymoruamwmio Kypcop HAXOIUTCS B OKHE KoMaH 1. UToOkI c/ie-
JIATH IOCTYITHBIMU 00BEKTHI (DOPMYJIBI, HYKHO CIeJI1aTh AaKTUBHBIM
Kypcop dopmyJibl HaskaTrHeM Ha KHOIKY 1 . [Ipu Bermerennu 00b-
ekxra pOpMyJIBI B BEPXHEH 4acTh OKHA OJJHOBPEMEHHO BBIIEJISIeT-
¢ COOTBETCTBYIOIIAS 3AIMCh B KOMAH/IE, 3AlIMCAHHON B HUMKHEN
YaCcTH OKHA.

ITo oxoHuanmm BBOAA (POPMYJIBI HYKHO IMEJKHYTH B JIIOOOM
MecTe JIOKYMeHTA.

Bananwne 3.2.12

BrumarenpHO TpocMoOTpUTE MaTeMaTAYECKHe TITA0JI0HBI TTaHe-
nu «Beioop». Mcmonb3ys mogxonsinue 1rabJIoHbI, Habepure ciie-
TyHoIILyio dhopmyITy:
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BcraBka pucyHkos

A) Yepes 6ydep odmena.

Ortkpoiite rpaduueckunit pegakrop OpenOffice Draw miu npy-
To¥ TpaduUecKuil pemaKTop, HapucyiTe TpeyroabHuK. Vcmosrs-
3yst Oydep oOMeHa, CKOITUPYHTE 9TOT PUCYHOK B TEKCTOBBIHN JTOKY-
MEHT.

B) U3 daiina.

Coxpaumre co3mauubiii B pegakrope OpenOffice Draw pucy-
HOK (orcmoprtupyiite (Daityr — DKCIIOPT) B yHUBEPCAIbHBIN (hop-
mar, HanpuMmep B emf). BeraBbTe e€ro B TEKCTOBBIM TOKYMEHT
(Bcrasra — Usobpaskenne — 13 caiina).

B) Ucnionbays maness uHCTpyMeHTOB «PrucoBanmey.

Heroropsie mpocThie WHCTPYMEHTHI PHCOBAHMS BCTPOEHHI B
TEKCTOBBIH PEIAKTOP. ITH MHCTPYMEHTHI JOCTYIIHBI Yepe3 IMaHe b
uHcrpymeHToB «PucoBanue» (Bum — Ilamesm mHCTpyMeHTOB —
Pucoranue). C moMoIIp0 9TUX HWHCTPYMEHTOB MOKHO PHCOBATH
JIMHUHY, TIPAMOYTOJIBHUKHY, 9JLIIUIICH, KPUBBIE, OJIOK-CXEMBbI, aBTO-
durypst u ap. [losryuernnbie pucyHKH OyIyT BEKTOPHBIMU I'padu-
YeCKUMHU 00bEKTAMHM, II0ITOMY MX MOYKHO CBOOOIHO MACIITAOHPO-
BaTh 0e3 moTepu KavecTBa.

BuumarenprHo wm3yumTe WHCTPYMEHTHI PHCOBAHUS, HaBe-
ST MBITIIKOM Ha WHCTPYMEHT MOYKHO IIOJYUYHUTH ITOJICKA3KY O
€ro Ha3HAYEHUH.

[} //DO,LZT(%) 'i{}vqrg\v@vﬁvgvﬁv @‘

Bribepure 10001t mHCTPYMEHT (LIEJIKHHUTE II0 HEMY), 0OOpaTuTe
BHUMAaHUE, YTO IPU 9TOM IaHesb uHerpymenToB Mopmaruposa-
HIEe 3aKPBIBAETCS, 4 BMECTO Hee MOSBJISIOTCS MHCTPYMEHTHI ITaHe-
u «CBoiicTBa pUCYHKA», KOTOPHIE HEOOXOIMMBI JJIsT PeIaKTHPO-
BAHUS U300PAKEHUIA.

@‘__«' v| 0000 4| B Hepeni v Q Lier vz v G E ﬂ ﬂ e

C IIOMOIIBIO 9TOM IIAHEJM MOSKHO MEHSTH CBONCTBA JIMHWHU
(CTHMIIB, TOJIIIUHY, IIBET, CTHJIb CTPEJIOK), CTHJIb U IIBET 3aJIUBKH,
Bpammarh QUryphl, ITepeMeliaTh UX Ha MepeTHUN/3aTHUHA TIJIaH,
MIPUBS3BIBATH K TEKCTY, TPYIIITUPOBATE/PA3TPYIIIUPOBHIBATE U JIP.

Ecnu meobxommmo juHUI 00bEKTa CHesIaTh IIPO3PavYHOM, Ha-
[IpuMep, Ui HAIIKUCH, TO B KOHTEKCTHOM MEHI0 rpadruecKoro
o0bexTa (IMeJTI0K IPaBOM KHOIIKON MBIIIH 110 00BEKTY) BhIOepUTe
«JImana» u ycrasnoBure «Ctuap» — «HeBummmasmy.
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Puc. 3.6. Jluaus. Hacrpoiiku

AHaIoruyHo, YTOOH! 3aJIMBKY 00BEKTa CIeJIaTh IIPO3PavHOM, B
KOHTEKCTHOM MeHI0 BbiOepuTe «O0IaCTh» M YCTAHOBUTE B BBIIA-
natorieMm caucke «I[[Bem™ HacTpoiiky «Hem».

Bce croticTBa mM300pakeHus HACTPAUBAKIOTCA B KOHTEKCTHOM
MeH0 00BbekTa. MOKHO ycTaHABIMBATH THUI OOTEKAHUS U OTCTY-
IIBI OT TEKCTA, pacrojiaraTh Ha IIepeJHeM WX 3aJHeM ILJIaHe,
TPYIIIUPOBATE C JPYTUMU IpaduIecKUMU 00beKTaMu, 00paMJIATh
u300paskeHue u T. .

3ananwne 3.2.13
1. BerasbTe aBTOUIYpPY M3 IPYIIIBL 3BE3/IbI, YCTAHOBUTE COOT-

BETCTBYIOIIUI I[BET U 3aJIUBKY. B 9Ty Qurypy BcTaBbTE HAIMINUCH
(uctiostbayitte kHOIKY T ). ChesraiiTe IPO3paYHBIMU JIMHUY U 3a-
nuekry. Jlo6aBeTe 3Be3ny ma aBTouUryp. Boimesmre Bce puryps
(MHCTPYMEHT & ) M CTPYIIIIHPYITE.

CHED

CTPAMOTA

Bpyyaetcsa
camomy
ECETIELS
CTYOEHTY

&

(C N

Puc. 3.7. ABrodurypsr u Hagmucsh (k sagauno 13.1)
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2. Wcnmonbayst MHCTPYMEHTHI ITAHEJIW PUCOBAHUS, CO3TalTe
cJIeayoIryo 0sok-cxemy (cM. puc. 3.8). s ciromubIx Quryp, co-
CTOAIIUX U3 HECKOJIBKUX 00BEKTOB, HCIIOJIb3yATe IPYIIIIHPOBKY.

z=5qrt(x)-y*2 owriKa BB0JA

Puc. 3.8. Brok-cxema (k 3aganuio 13.2)

3.2.16. Cmuniu

Crrim — 210 HabOP XapaKTEePUCTUK, OIIPEIE ISIONINX BHEITHIA
BUJ ¥ POPMATHUPOBAHME TEKCTA, K KOTOPOMY OHU ITPUMEHSIIOTCS.

CTHiIb — 9TO UMEIIAS UM COBOKYIITHOCTh TAKHUX IIapaMeTPOB,
Kag mpudr, pasMmep IIpudTa, I[BeT, BhIpaBHUBaHUE abaaiia,
MEeJKCTPOYHBIN MHTEPBAJ U T. .

Hampumep, mpricBonB ab3aity HEKOTOPBIHA CTHJIb, MOKHO aBTOMA-
THYECKHU 3a7aTh BCE dJIEMEHTHI O(pOPMIIEHMSI, KOTOPhIe 3aJaHbBI JJIs
JTAHHOTO CTHJIA. Keimm 1U1sT HeCKOJIBKMX a03alieB 3aJaH OIUH CTHJIIb, TO
oHU Oy IyT 0)OPMIIEHBI OMHAKOBO. VI3MeHeHMe CTHIIsT aBTOMAaTHYe-
CKH U3MEHUT 0hopMIIeHIe a03a1leB, KOTOPBIM HA3HAYEH 9TOT CTHJIb.

Writer mo3BosisseT co3JaBaTh W HCIIOJIB30BATH CTUJIH CHMBO-
JI0B, ab3aIeB, CTPAHUIl, BPe30oK, cruuckoB. Homamma @opmar —
Crunu BeI3BIBaeT okHO «CTmym m dopmaTupoBaHme». B oTom
OKHE TIepPeynCIISIOTC HA3BAHUS BCEX CYIIECTBYIOIIMX CTHJIEH,
KOTOpBIE CTPYIIIHUPOBAHBI O HECKOJBKHUM KATETOPUSIM: CTHJIH
absama [v) , cTUIM CcHUMBoOJIA [A] , CTHJIM BpPe3OK | ), CTHJIHA
CTPAHUIIBI |[;) ¥ CTUJU CIIHCKA [=] . llepersioueHne MexRIy
9TUMM KATETOPUSIMHU OCYIIEeCTBISIETCS HAKATHEM HA COOTBETCT-
BYIOIILYIO KHOIIKY.
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Yarre BCero IpuX0IUTCS OJIB30BATHCS CTUJISIMU a63alles.

Hasnauyenue cTuiia ad3aiy

[TocraBuTh Kypcop B Jiroboe MecTo ab3alia u BHIOPATh Hy KHBIN
cTJIh U3 caucka «CTUIIBY, KOTOPBIM OTKPBIBAETCS Ha MaHeJr WH-
crpyMmeHToB «@opMaTHpPOBaHMAE» UK BBEIIOJHUATE KoMaHAy: Dop-
mat — Ctuu, B pe3ysabTaTe KOTOPOM OTKpBIBAeTcs OKHO «CTru u
dopMaTupoBaHMe» ¢ yCTAHOBJIEHHBIMU CTHUJISIM.

Ouennb ym00HO TTOJIB30BATHCA wWHCTpymMeHToM «HomuporaTs
dopmaTupoBanme» ¢ . Absar, gopmMaTHpoBAHUE KOTOPOTO MBI
XOTHM B3STh 3a 00paser], HysKHO BBIIEJIUTh. 3aTeM CKOITUPOBATH
dopmaTupoBanue & . Jlasee ciemyer BBIIEIUTH YACTh TEKCTA,
KOTOPOM MBI XOTHM ITPUCBOUTH 9TO hopMaTUpoBaHme. BrimeseH-
HbIe a03allbl aBTOMATHYECKH Ieped)opMaTUPYIOTCS IO 00pasiILy.

N3meHneHne mapaMeTpoB CyIIECTBYOMIEro CTUJIS

YT00BI BHECTH HW3MEHEHHUs B YCTAHOBJIEHHBIE CTHJIM, HEo0XO-
IUMO BEI3BATh OKHO «CTriu u popmaruposanue» (Dopmar — Cru-
JIM), ¢ IIOMOIIBI0 KHOIOK-IIePeRJIIoUaTeed OIpeae/IuTh KaTero-
puio ctiisg (abd3aiia, CHMBOJIA U T. 1.), BEIOPATh B CIKCKE CTHJIEH
Ha3BaHMe CTUJIsSI, bOpMATHI KOTOPOr0 HYKHO M3MEHUTH, Jajiee B
KOHTEKCTHOM MEHIO BeIOpaTh «3aMeHuTH.

B orkpriBIIEMCsT OKHE yKa3aTh CJIeAYOIIIe IIapaMeTPhI ITpud-
Ta, abaaia, OTCTYIbl 1 HHTEPBAJIBI, 00paMJIeHHue U T. .

CosnaHue HOBOr'O CTHJIS

®opmat — CTHIIH, KHOTIKOM-TIePEKJII0YATEJIEM OIIPEIeSIUTD Ka-
TETOPHIO CTUJISI, B KOHTEKCTHOM MeHI0 BhIOpaTh «Co31aTh CTHUIIB,
Iajee yKasaTh (popMAaThl IIpudTa, ab3amna u Opyrue mapaMmerpsl.

Baganwme 3.2.14

1. IsmeHuTE HACTPOMKHU CTUJICIH:

Baromosorl (DejaVu Sans, 14, 11/:%, IogYepKHYTBIA, MHTEPBAJI
mocJie abaama 6 1Ir).

3Barososok 2 (DejaVu Sans, 12, n/#, KypcuB, HHTEPBAJI II0CTIE
abszaia 4 1r).

BarosioBok 3 (Times New Roman, 12, /s, mHTEpBaJ II0CIE
abszaa 3 ).

2. Cospmarite HOBBIX crmib aoOsama «Paboumit (Times New
Roman, 12, orcryn miepBoii cTpoku 1 ¢M, MEKIyCTPOYHBIN UHTEP-
BaJI TIOJIyTOPHEIH, BEIPABHUBAHUE 10 IITHPUHE).

Cospaiite HOBBIN cTUIb cTpaHulbl «Mos crpanuiia», B KoTo-
POM BRJIIOUHNTE HUMKHUN KOJIOHTHUTYJI.

3. Uamenure HacTpoiiku ctund «[lepBasg crpaHuiia»: Bo BKIa-
ke «YIIpaBJIeHre» CIeIYIONIUi CTUIb onpenesure «Most cTpanm-
ma». (OOBIYHO Ha TUTYJIFHOM JIKCTE He HUCIIOIb3YIOTCS KOJOHTHUTY-
Jtet. J1J151 TOTO, UTOGRI OTIMYATE (pOpMATHPOBAHME TTEPBOM CTPAHMU-
IIBI OT OCTAJIBHBIX, ¥ IPUMEHSIOTCSI OTJIMYHBIE CTHJIH IJIS IIEPBOM
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CTPAHMUITB U JJIST BCEX JPYTUX. AHAJIOTMYHO ITOCTYIIAIOT U B TeX
cJIyyasix, Koraa HeoOXOQUMO MCIOJIL30BATh OTJIMYAOIINMCA TEKCT
B KOJIOHTHUTYJIAX PA3HBIX Pa3IesIoB JOKYMEHTA).

4. Habepwure Texcr:

«['nmaBa 1. Hassamuwue 1 riiaBsr.

§1. Hassanue mepsoro maparpada.

1.1. Hassauwme mynkra 1.

Texcr mepBoro myHkTa.... (BcTaBbTe pasphlB CTPAHUIIEL).

1.2. HasBauwue mmyHKTa 2.

Texct BTOporo myukra... (BecraBbre paspblB CTPAHUIIEL).

§2. Hassanme BToporo maparpada.

Texct BTOporo maparpada (BcraBbre paspbiB CTPAHUIIBI).

I';maBa 2. HasBaume BTOpOI IJIaBHL.

§1. Hassanue mepsoro maparpada.

Texct mrepsoro maparpada (BeraBbTe paspblB CTPAHUIIEL).

§2. HasBanuwme BTOporo maparpadea.

1.1. Hassauwue nmynkra 1.

Texcr mepsoro myHkra.... (BcTaBbTe pasphlB CTPAHUIIEL).

1.2. HasBauwme mmyHkra 2.

Texcr BrOporo IryHKTAa...»

5. Crpauunam npucsoiite ctuyb «Mos crpaununa». Vcrmosib-
3y#Te CTHUIM 3aT0JIOBKOB 1, 2, 3 COOTBETCTBEHHO JJIS HA3BAHUMI
rJaB, maparpadoB U IIyHKTOB, a TakKe CTUIb «Paboumity mirs
OCHOBHOTO TEKCTa. B HMMKHHI KOJIOHTUTYJI BCTABbTE HyMepa-
ITAI0 CTPAHMUII.

6. BcraBpTre TUTYJIBHBIHA JINCT B HAYAJIO JOKYMEHTA, IIPUCBOMITE
emy ctuiib «IlepBast crpanuma» (Ha mepBOM CTPAHUIIE KOJIOHTUTY-
JIBI JOJIZKHBI ICUE3HYTh).

3.2.17. Co3z0arue oznaéienus

1. C moMOLIbI0O BCTPOEHHBIX CTUJIEH 3ATOJIOBKOB

CHavaJia HYKHO HA3HAYUTH ad3anaM, KOTOpPbIe SBJISIOTCS
3aroJIOBKAMHM, CTHJIM 3aroJioBKOB (3arosoBok 1, 3arosioBok 2 u
T. 1.). Hampumep, HasBaHUIO TUIaBHI IIPUCBOUTH CTHJIb «3aroJio-
BOK 1» (3aroJI0BOK II€pBOT0 YPOBHS), Ha3BaHMIO maparpada — «3a-
TOJIOBOK 2», HA3BAHUIO IIyHKTA — «3aroJI0BOK 3» M T. [,

3areM HeoOXOIOHMMO KypPCOPOM YKa3aTh MeECTO B [IOKyMEHTE,
KyIa Oymer BcraBiieHO orviaBiienne. OOBIYHO OrJIaBJIEHHE BCTAB-
JISTIOT B KOHITE WJIA B HavYaJle IOKYMeHTA.

Brimosrauts kKomamay: Beraska — OryiaBieHne u ykasaTeand —
OryasieHne U yKa3aTeun.

B mosiBuBmiemcsi oxme «BcraBuTh orsaBiieHne/ykasaTesn»
HECKOJIBKO BKJIAJOK. Briaagka «Bum mosBosisier ompeaesuTs 3a-
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TOJIOBOK [IJIsI OTJIABJIEHUs. BBIOepuTe HY:KHBIM BUJ OTJIABJICHUS,
YKAKUTEe YPOBHU 3aT0JI0BKOB, KOTOPEIE BOMIYT B OTJIABJIEHHE.

CylecTByeT BO3MOYKHOCTH PAa3pabOTKU  II0JIb30BATEJIECKUAX
CTHJIEH OTJIABJICHU.

3ananwe 3.2.15

Crenamite oryiaBiieHue NOKyMeHTa (3amanue 14), pasMmecTuTe
€ro B HayaJje JOKYMeHTa I10CJIie TUTYJIHLHOTO JIUCTA.

2. C momowmpIo yrasarejen

BreimesimTe 3arosioBoKk W BBIIOJIHHTE KOMaHIy: BcraBuTb —
OrsiapieHue ¥ ykKasaTeiad — JJIEMEHT. B IOSBUBIIEMCS OKHE
«BeraBuTh asleMeHT yrazaTess» HeOOXOAUMO THUII yKA3aTelld B
moJie «YKasaTesb» yCTaHOBUTH Kak «OriiaBiieHre» U OMpe e/ IuTh
VPOBEHBb JAHHOr0 3arojioBka. Haskatme Ha KHONKY «BcraBuTh»
3aBepIraer mporeaypy.

Beraska orsaBiieHus B JOKYMEHT OCYIIECTBJIAETCS TaK SKe,
KaK ¥ B CJIy4Yae MCIIOJIb30BAHUSA BCTPOEHHBIX CTUJIEH 3ar0JI0BKOB
(cMm. BBITIIE).

3.2.18. Cozdanue 6ubnuozpaguu

B KypcoBBIX 1 AUIIIOMHEBIX paboTax 00S3aTEIbHO HYKHO IIPH-
BOJUTH CIIMCOK MCIIOJIb30BAHHOMN JIUTEPATYPHI, 4 B TEKCTE [1eJIaTh
CCBLIIKM Ha MCTOYHWKU, U3 KOTOPHIX OBLIN B3ATHI IIMTATHL. MHOTrHTE
JTEJIAI0T 9TO KBPYUYHYIO»: COCTABJISIIOT CIIUCOK JINTEPATYPHI, 4 3aTeM
B TEKCT BCTABJIAIOT «CCBLIKW» — YKA3LIBAIOT HOMED HMCTOYHHKA B
cuucke. Ilpu aToMm, ecin B cepenuHy cnmcka qo00aBIIsSeTCS HOBBIX
WCTOUHMK, HyMepalus cOMBaeTcs M ee HYKHO IIepele/IbIBATD.
Yem anmHHEE CHOUCOK MCIOJIB30BAHHON JIUTEPATYPHI, TEM CJIOMK-
Hee CTAHOBUTCS 9TA 3aa4a.

B HEKOTOPBIX TEKCTOBBIX PeIaKTOPax JJIs COCTABJIEHU O10JTH-
orpaduu UCIIOIL3YIOTCS 3aKJIAKN ¥ II€PEKPECTHBIE CCHITKH.

B Writer ncronbayercsa cuenmanbHast 0asa gagHbIX «Bubiu-
orpadus», B KOTOPYI0 MOKHO 3QHOCHTH CBeIeHUsS 00 MCII0JIb30-
Bauubx kaurax. Komanga Cepsuc — Basa namusix 6ubiauorpa-
duu orkpriBaeT Tabauiry aToit 6a3nl. JlaHHBIE MOKHO 3aHOCUTH
KaK HeIoCpeCTBeHHO B TAOJIUILY, TAK U B )OPMY, PACIIOJIOKEH-
HYIO IO, TaOJIHNIIeH.

3ananue 3.2.16

Banecure B 06a3y paHublx «BubOamorpadus» ciemyrormue
KHUTH:

Xaxaes H., Mawwros B. u dp. OpenOffice.org. Teopusa u mpa-
ktuka. — M.: Usnarenscrso «Burom», 2008.

Taxem ., Baprem C. WcnonbsoBanme Linux. — M.: Buib-
smc, 2000.
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Ilpumeuarue: O0s3aTEIILHO CIEAyeT IPUCBOUTL KHUATE COKpA-
menHoe HasBaHue B moJie «Cokpamenno» (wim Identifier). Bes
COKPAIIEHHOI0 HA3BAHUSA HEBO3MOKHO OyIeT CIesiaTh CChLIKY Ha
9TOT UCTOUHHUK.

Co3nanue CCHLIIOK B JOKYMEHTE HA MCTOYHUKU, COIEp-
skamuecs B Oudbsuorpadun

Ecim B moxymeHTe IIUTHUPYETCST OTPLIBOK W3 ITPOM3BEIEHUS
IPYroro aBTopa, HeoOXOAUMO JATh CChLIKY HA MCTOYHHK, TO €CTh
yKa3aTh aBTOpa W KHHUTY, II0 KOTOPOHW IUTHUPYeTCs (PParMeHT.
OOBIYHO B KOHIE JOKYMEHTA IIPUBOIUTCS CIIHCOK JINTEPATYPBI
(bubsmorpadus), a B caMOM JOKYMEHTE II0CJIe IIPUBEeIeHHOMN 111~
TaThl B KBAJAPATHBIX WJIM KPYTJIBIX CKOOKAX JAeTCsl CChIIKA Ha
6ubmorpaduo, Kak MPaBUJIO0, YKA3BIBAETCI HOMEP MCTOYHHUKA
B CIIHCKE JINTePaTypPHL.

Writer mo3BoJiger aBTOMaTHU3UPOBATH 9TOT IIpoliece. Ilosbao-
BaTeJ0 HEOOXOIMMO KCIIOJIb3yeMble JINTepaTypHble MCTOUHUKHI
3aHecTH B 0a3y JaHHBIX OmOJimorpaduu, a B TEKCTE JOKYMEHTA
TIOCJIE KAMKIOM IIPUBEIeHHON ITUTATH BCTABUTD CCHLIKY HA HUCTOY-
HUK B Ooubanorpadgwmu. CIucok JTuTepaTypsl B KOHIIE JOKYMEHTA
OyIer CreHeprpoBAaH ABTOMATHYECKH, B HEr0 OYIAyT BKJIIOUEHBI
HCTOYHUKH 13 0a3bI JAHHBIX OMOJImorpaduu, CChHLJIKK HAa KOTOPhIe
BCTPETHUJINCH B IOKYMEHTE.

YT00BI BCTABUTH CCHIIIKY HA MCTOYHHUK B OMOImorpaduu B II0-
KYMEHT, HY’KHO YCTAHOBUTH KypPCOP B TO MECTO JOKYMEHTa, Ky/1a
TpebyeTcs BCTABUTDH CCHIJIKY HA MCTOYHWEK. BBITIOTHSIETCS KOMAaH-
nma: BeraBka — OriiasiieHue v ykasaTesn — OJIEMEHT CIIKCKA JIUTe-
parypsl. B mossBuBIemcst okue «BeraBurh OmbJmorpaduyecKkyio
CCBHLJIKY» OTMETBTE, UTO JAHHbIe HAX0AATCA B 0a3e JTaHHBIX OHOIH-
orpacdum u B BhImamamoiiem crucke «CokpallleHHOe Ha3BaHME»
BBIOEPHUTE TO COKpAIlEHHOE HA3BAHHWE, KOTOPOE COOTBETCTBYET
HYKHOMY JINTEPATYPHOMY MCTOUHUKY. |0 reHeparnu B JOKyMeH-
Te CIIMCKA JIMTEePATYPHI CCBLIKA OyIeT COHep:KaTh COKPAIIeHHOe
Ha3BaHMeE, KOTOPOe II0CJIe T'eHepalluyd 3aMEHHUTCSI COOTBETCTBYIO-
MM HOMEPOM M3 CITHCKA JIUTEePATYPHL.

Ha pasubIx cTpammiiax cosfgaiiTe CCHIIKM HA KHUTH, 3aHECEH-
HBIe B OmOmorpadudeckyo 6aay.

T'emepanus cnucka nurepaTrypsl B IOKyMEHTE

YTo0bI BCTABUTH CIIMCOK JIMTEPATYPBI B IOKYMEHT, HY KHO
YCTAHOBUTH KyPCOP B TO MECTO JTOKYyMEHTa, KyJa IIpeirojiaraer-
cs1 BCTaBUTH OmoOsmorpadmio. Bermosauts xomangy: BeraBka —
OrsnaBienne u yrkasareiu. Iloasusineecs okxo «Berasuts orsas-
JeHne/yKa3aTesb» IMeeT HeCKOJIbKO BKJIAIOK.

Otrpoiite BEIanky «Bum» m BeIOepuTe B BBIIAAAIOINEM
cuucke «Bum» smauenme «Bubamorpadus». Ilo ymosruanmio
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B moJie «3arosioBok» HamucaHo «bubmmorpadwus». Otor 3a-
TOJIOBOK MOKHO wucrnpaBuTh Ha «COMCOK JauTepaTyphiy.
0O6s13aTeIPHO HYKHO ITOCTABUTH rajiouky B omiuu «IIpomy-
MEepOBATh dJIEMEHTHI».

OTkpoiiTe BRIAIKY «3aIlich», B KOTOPON YKA3BIBAETCS, KAKOM
BUJ Oy/IeT UMEeTh KaskIas 3alliCh B CIUCKE JUTEPATYPhl U KaKue
IaHHBIE HYKHO B3SITh M3 0a3bl JAaHHBIX OmOiamorpacdmu. B mose
«CTpyrTypa» 3amaercsa MIabJIOH 3alICH. OJIEMEHTHI IIabJIOHA —
9TO IIOJISA 3aIlMcy B 0ade HAHHBIX OMOJimorpadmu, pasmesieHHbIe
mpobesamu, 3HAKAMU TIPETUHAHUS U T 1.

Namenum mrabsion «CTpykTypa». YaaauM IIepBBINA 2JIEMEHT
«Co» (coxpallleHHOEe Ha3BaHME) — BBIIEJIMTH OJIEMEHT M HaMKaTh
KHOIIKY «YIaJINTE» W yIaJuM JBOETOYNE, CJeAYyIollee 3a HHUM.
OcraBum asieMeHT «AB» (aBTOpP) IIOCJIE CTABUM IIPOOEST U 3JIEMEHT
«3a» (sarosoBok). Eciin B 6a3e qaHHBIX HA3BAHNE MCTOUHHKA BEI
3anocuau B mioste «HasBamme KHUTWY, TO ceayeT yIOaIUTh dJie-
MeHT «3aroJIOBOK», a BMeECTO Hero BcTaBUThb ayiemeHT «Hassa-
HUe KHUTW (B BBIIAJAIONIEM CIIHUCKe 10/ cJI0BoM «CTpyKTypa»
BBIOpaTh aeMenT «Haspamme kKHUTM» M HaskaTh KHOMKY «Bera-
BUTH»). Jlasee HY:KHO OCTABUTH TOYKY, IPOOEJ, TUpPe W CHOBA
mpobeJi, 3aTeM BCTaBUTH aeMeHT «M3maresnb», mociie KOTOPOTO
TIOCTAaBUTH 3aMATYI0, 1pobest u amement «om». [Ipumepusrit Bun
mrabJioHa Oy/IeT CJIeIyOIIM:

Crpykrypa (48] |(ae ) - , (o] (=]

Vramure, 4T0 HEOOXOOUMO COPTHUPOBATDH 3AIIUCH II0 COTEPIKU-
MOMY ¥ YRA:KUTE B KJIIOUe COPTUPOBKU «ABTOPHD, HAXKMUTE KHOII-
ry «ITo Bospacraumio» [5]] .

Hasxarue Ha xHONIKY «OK» 3amycraer reHeparinio Crmcka Ju-
TepaTyphl B TJOKYMEHTE.

3.3.PemakrupoBanue Haydnbix TeKcToB B LYX

3.3.1. Cneuuasiu3upo8aHHbLll A3blK PA3MEMKU
doxymenma TeX

TEX mpezncrasisier coboil CIIeIuaIN3NPOBAHHEBIN SI3BIK, KOTO-
PBIA HCIIOJIB3YEeTCs IJISA CO3MAaHUSA JOKYMEHTOB C OOJIBIIIMM KOJIH-
YeCcTBOM MAaTeMaTHYeCKUX WU JPYTUX HAYYHBIX CUMBOJIOB.

OTH WM3JAaTeJIbCKHE CHCTEMBI He MOAJEP:KUBAIOT PEKUM
WYSIWYG (What You See Is What You Get), To ecTh yBUAETD,
Kak OyJeT BBIIVISIETbH OTPOPMATHPOBAHHEBIN JOKYMEHT, MOKHO
TOJIBKO IIOCJIE €r0 KOMITHJISIIUMN.
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IlocnenoBarensuocTs paborel npu co3ganum TeX-
JOKYMEHTA:

1. IToxroroBka B pegaxTope HMCXOIHOIO TEKCTOBOIO (haiiia
¥ COXpaHEHUe ero ¢ pacIiupeHnem .tex.

2. O06paborka sToro gaiiiaa ¢ IOMOIIBI0 IPOrPaAMM-TPAH-
caIaTopoB, nosyuenne .dvi nwiam .pdf dgaiina.

3. IIpocmorp mosyuemnoro .dvi mam .pdf daitma B cre-
I[UAJILHON IIporpamMMe JJis IPOCMOTpa WJIW IeYaThb
aToro gaia.

4. Tlpu HEOOXOIUMOCTH BHECEHUS KAKUX-TU00 H3MEHEHUH,
cdaiin .tex oTkpbIBaeTCS B peIaKTOpe, B HETO BHOCSITCS
TOIIPABKH, OH COXPAHSIETCS ¥ 3aHOBO KOMITHJIUPYETCS.

Ucxonusiii dpaiin TeX

OH mpecraBiisseT co00i COOCTBEHHO TEKCT JOKYMEHTa BMECTe
€O CIEIICMMBOJIAMHU U KOMAHaMU. JTOT (DA MOKET OBIThH CO3IaH
B Jirobom TecroBoMm pemarrope (ASCII). Kak mpasuiio, mist moaro-
TOBKHM MCXOTHOTO TEKCTA, MOKHO HCIIOJIb30BATH OOBIYHBIN TEKCTO-
BBII PeJaKTOp, KOTOPBIN He BCTABJISET CBOU CIIEIMAIbHbBIE CHMBO-
J61 (popMaTupoBanus, Hanpumep, biokaot. HekoTopsie cuctembl
TeX mMeroT cBOI peakTop JJIs Habopa MCXOIHOTO TEKCTA.

Texker He momkeH cojeps:karh mepeHocoB. CiroBa oTmesoTCs
IPYT OT APyTa JIOBIM KOJHMYECTBOM IIP00esioB (JIMIITHME IIPOo0eJIbl
UTHOPUPYIOTCS). AD3AITHI OTIEISIOTCS IIYCTOH CTPOKOIA.

B pasmuuneix cucremax, cosmauubix Ha 0ase TeX’a, mpasuna
OpraHM3aITUH UCXOTHOTO JOKYMEHTA PA3INYHEI.

CrpykTypa JOKyMeHTa:

\documentclass{article}

(ompenesisieM CTHIIb JOKYMEHTA -- 0pOpMJIIEHIIE)

\usepackage[cp866]{inputenc}

(cp866 - B xogupoBke MS-DOS. Moxuo ykasars u cpl251, u
koi8-r).

\usepackage[russian]|{babel} \begin{document}

... TEKCT JIOKyMeHTa

\end{document}

B mepsoit crpore (\documentclass) onpenensiercsa cTAIb J0-
kymenTa. CytectByer 4 craumapTHBIX cTuiisd: article (craTtobs),
book (kuwura), report (otuer), letter (mmcermo). Kuura u oruer mo-
TyT 0pOPMIISTBECS C KOJIOHTUTYJIAMH, JPYTUE OTJIMIHUS CBOJATCS
K pas3Mepy IIpu@Ta B 3ar0JIOBKAX, IIPABUJIAM HyMepalluu pasie-
JIOB, TA0JIUII, (POPMYJI.

Texker moxymeHTa:

C mroMoIIpi0 KOMaH I 3aJa0TCs OTCYTCTBYIOIIME HA KJIABUATY-
pe creruaJibHble 3HAKW W OYyKBBI, YCTAHABJIMBAIOTCS 9JIEMEHTHI
dopmaTuporaHmUs.
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Komanma maunHaeTcss CHMBOJIOM «\» .
IIpoGensr:
TeX pasnuyaer TOJIBKO OOUH IIPOOEJ B TEKCTE, OCTAJILHEIE KI-
HOPHUPYIOTCS.
Komer cTpoku BocripuHIMAaETCA TOMe KaK IpobeJ.
\QUAD - nBoiiHO# MaTeM. IIpodeJI
\quad — mareM. 1Ipoben
\Quad; — 6osrb1I0%1 TIPOGEIT
CoenuajbHbIE CHUMBOJIBL:
Ocoby10 PoJIb UTPATOT CIIEMYIOIINE CHMBOJIBI:
{,} — rpymumupoBKa
$ - BeImesreHme POPMYJIBI
& — rabynsamus
% — HaAYaJI0 KOMMEHTapPUsI
/I — pa3pBIB CTPOKH
— yKa3aTeJb HUYKHETO WHIeKca

A — yKasaTeJIb BEPXHET0 WHJIeKca

~ — Hepa3pBIBHBIN IPobesI

\ — OpU3HAK HAYATIa KOMAaHIIBI
T pudr:

pasamep:

\tiny — KPOIIEUHBIH
\scriptsize — HHIEKCHBIN
\footnotesize — Mg CHOCOK
\small — MeJKUH
\normalsize — HOpMAaJILHBIN
\large — YBEJIMUYEHHBIN
\Large — DOJIBIIION
\LARGE - ouens 6osbmro
\huge — I'pOMAaIHBIA
\Huge — KOJIOCCAJTHHBIN
HauepmaHue:

\rm — Ipsmoi

\it — kypcusB

\sl — HaKIOHHEBIN

\Dbf — mmosryskupHBIi

\SC — MaJIble IIPOIUCHBIE (KAIIUTEJIb)

\tt — MaIIMHOIMCHBIA

I'pynmnsr u oxkpy:keHusa:

TPYIIIIBL: OTIPEIEJISTIOTCST {}.

BuyTtpu rpymnmsr 3amaercsa xoMmaHma, Kotopas OyaerT mpuMe-
HATHCS TOJIBKO K CUMBOJIAM BHYTPH CKOOOK.

H-p, {\bf Teopema} — Bce cuMBOJIBI cJI0BA TeopeMa OyIyT BhIe-
JIEHBI TIOJIYKUPHBIM IIIPUQTOM.
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OKPYsKeHUS (/I BBIJEJIEHUS OOJIBITUX (PPATMEHTOB TEKCTA):
\begin{ums oxkpyxeHmns}

\end {UMs OKpYKEHUA}
DopmybL:

BHYTPUTEKCTOBBIE 3aKJIIOYAOTCSI B $...$
BBIKJIIOUHBIE (KaK OTIeJIbHBIN a03alr) 3akaodarcd B $$...$$

\vert \backslash

\colon \oslash

= 4

crereHsb: x"{1987} coorBercTByeT X'%%7
HUKHUHN UHIEKC: _ a_{1,]} cooTBeTCTBYET a,;
IPO0B: \frac{umcanresb}{3HaMeHATEIIb}
KOpPEHb: \sqrt[cTemnens|{ITOTKOPEHHOE BB
paskeHue}
HHTEerpaJI: \int_a”b mogmHTErpasI.BEIp-€
(a,b-mpemenbl HHTErPUPOBAHIS)
mpenesn: \lim
cyMma: \sum
CKOOKM: (pUTypHBIE VAN
KPYIJIbIe \left( ,\right)
MaremaTuyeckue CUMBOJIBL:
T'pynna HaGop Onepanus T'pynna HaGop Onepanus
AKITeHTEI hat z A Teomerpus triangle
Z Fal
\tilde z . \angle
zZ £
\dot z £ \perp
Z 1
\bar z kS \top
Z T
\vec z - \cire
7 o
Apndwmer. div . MuosxecTBa cup
- U
\times :){_' \cap n
\cdot \in E
\pm \notin E
\ast \subset
_
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OrHolreH. Te Crnenosanus Teftarrow
= —
\ge \rightarrow
= —*
\11 \Rightarrow
« =
\gg }} \uparrow T
\ne ¢ \downarrow L
\sim \prec
.~ -
\approx \suce
R =
Jloruka Tand ﬂ Ananus Re 5}1
\lor \Im a
V 3
\not j \to —
\iff \partial a
\exists 3 \infty
[ &)
\forall V \nabla v
3.3.2. Paboma 6 LyX

LyX — aro cmcrema IIOATOTOBKM JOKYMEHTOB, HAaJCTPOMKA
LaTeX, ucmonb3yer mapamgurmy cTuyieBoir pasmerku. Biaroma-
pa LyX mosxHO HabupaTh MareMaTHyecKkue popMyJibl, HEe 3HAS
aapika TeX, Tak Kax B mporpamMMme IIPeayCMOTPEHbLI Pa3/IndHbIe
mrabJI0HBI ¢ MaTeMATUYECKUMM CHUMBOJIAMH JJIsT Habopa pasHo-
obpasubix (popmysi. Hecmorpst Ha To, 4TO B OKHE pemaxkTopa BEI
BuauTe TeKcT u gopmyJiel, LiyX TOJIBKO HPUMEpPHO ITOKA3BIBAET,
KaK BBITJISAUT BAlll TEKCT, IIOKA3BIBASA U BBIIEJIAS €r0 CTPYKTYPY.

Jlu1s1 TOro uToOBI YBUIETD, KaK OyIeT BBITVISIETh TEKCT IIPH IIe-
JaTH, He0OXOIUMO IKCIIOPTUPOBATE CO3JTAHHBIN (DAl B OJUH U3
dopmaros: dvi, ps mwau pdf (Daitn — OKCIIOPTUPOBATHL B MM HC-
monb3ys kHonku ) (R ).

3arem mosy4eHHBIN (hail BBl MOMKETe ITPOCMOTPETD, FICIIOJIh-
3ys meHio IIpocMoTp MM COOTBETCTBYIONIME KHOIKY IIAHEJIN HH-
CTPYMEHTOB A .

Ilpumeuarue:

Ilocnemume Bepcru LyX aBroMaTHuecKH cO3TaroT (paiijl coor-
BETCTBYIOIIEro popMaTa Ipu 00paIleHnH IT0JIb30BATEIISI K KHOII-
KaM IIpocMoTpa.
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;gaﬁn Npagka MpocMoTpets BeTagnTe Nepefite  [okyMeHT VHCTPYMEWTHl MoMOWE

[[[owmmi NS RAEGEOHEY IRR EN N LRE S »
|HArsRER
[[EEssssE CRETE EFER Y [pS W

1 [doci/UserGuide fyx] |  [doc/muintro lyx] ~inewlile yx ] ~meviile3lyx | 9

R ERIED [V acwtg st 4

TrfEEFTT D000 EEERMSY|X

Puc. 3.9. Oxno LyX

Co3manue HOBOrO JOKYMEHTA

Jlis cozmaHmsa HOBOTO JOKYMEHTA M YKa3aHHUs ero Kjacca He-
00XOIMMO TTPOU3BECTH CJIEIYIOIINE TeHCTBUS:

° ®aitn — Cosgarts... (File — New) co3maTh HOBBIHI JOKYMEHT.

e  l3MeHUTH HACTPOMKHM JOKYMEHTA, OTKPLIB OKHO HACTPOEK
norxymenTa: Jlokyment — Hacrpoiiku (Document — Settings).

—  ycranoBuTh wJacc moxymenta (Document — Class) (o
yMoJTdaHUIo article — craThbs), BEIOpATh M3 BBITAIAOIIET0 CITUCKA
TpebyeMbIii KJIace JOKYMEHTA;

—  BBIOpaTh HeoOxomuMmele mpudTe (Fonts);

—  ompegenuth Maker Tekcra (Text Layout);

—  dopmar crpauuts (Page Layout);

— aspk (Language); yCcTaHOBUTH PYCCKUM, CHATH TaJIOUKY
«Use languag’s default encoding) u ycTaHOBUTH KOJOBYIO CTPAHU-
my (Encoding) sm6o «cpl1251», aubo «cp866», nmubdo «koi8-r». Bea
9TOI HACTPOMKHU IIPU MCIOJIb30BAHNN KUPUJLINIIEL OyIyT TeHepH-
POBATHCA OLIMOKI.

CrpykTypa qoxymMmeHTa

JorymenT LyX cocTonUT M3 pasiIMYHBIX YacTeil, UMEIIUX Pas-
HOe HasHayeHue. OTU JIOTUYECKH 000CO0IeHHBIE YACTH JOKYMEH-
Ta HA3BIBAIOTCA OKPY:KeHusAMH (environments), I10 CyTH 9TO paas-
JIMYHEBIE CTHIN opopMireHnsa absaiia. Kammoe oxpyskeHme BKIIIO-
4yaeT B ce0A OOUH UJIN HEeCKOJILKO a03alleB.

Oxpy:xeHre absaria orpeesgerT TaKUe CBOMCTBA ab3ala, Kak
CTHJIb IIpH(Ta, OTCTYIIBI, cxemMa HyMmeparuu u T. J. HasBanwue
OKpyskeHUs ab3alia, B KOTOPOM HAXOAUTCS KypCop, ITOKa3bIBaeTC st
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ceBa B maHeau MHCTpyMeHTOB DopMaTupoBaHue. 3HecCh e ero
MOYKHO M3MEHHUTDb Ha IPYyroe.

Wcnonbayst BoamoskHOcTH LyX, OymemM HaOWpaTh TEKCT, CO-
JTepsRAIUi KaK BHYTPUTEKCTOBHIE (3akJIOUueHHBIe B $), Tak u
BBIKJIIOYHBIE (3aKiI0ueHHEIe B $$) Maremarmdeckue (popMyJIBI
¥ OJHOBPEMEHHO aHAJU3UPOBATH ABTOMATHUYECKHU CO3IABAEMBII
aporpammoit kox TeX. J[yisg aToro BEI30BHUTE OKHO IIPOCMOTPA HC-
xoxuoro texcra (IIpocmorpers — [IpocMoTpeTs MCXOMHBIN TEKCT),
HOOTBEPAUTE aBTOMATHUYECKOe OOHOBJIEHHE U IIOKA3 BCero (aiiia
LEJIUKOM (IIOCTABbTE MAJIOUKH).

R BB T Ve ot 2 ¢+ F

EnfvEwe s [ D0000EEE-MS®™|[:

Jloist paboThl HAM TTOHAO0STCS TTAHEJIM HHCTPYMEHTOR: «Mar.
IMauenm» u «@opmyaa» (IIpocmorpers — [lanesn nHCTPYMEHTOB).
BuumarensHO 03HAKOMBTECH C MHCTPYMEHTAMU 9TUX [AHEeH.
OTH WHCTPYMEHTHI TTOHAI00SITCS BaM JJIsT Habopa CJIeIyIoNnX

dopmy.t.
Kona LaTeX Bun npu nevaru
{\Large Ipobu} Jpoou
IIpocroit mpumep: ${\large \frac{a}{b}}$ IIpocroit mpumep: a
-]
$$\fracfa+b}ic \cdot dj= \frac{a}{c \cdot a+b a b
di+\frac{b}{cd; -+
F\fracib}cd)$$ S R
{\Large Kopuuj Kopuu
IIpocroit mpumep: $\sqrt{x}$, co cremennio ITpocroit mpumep: +/x, co cremensio — 4x
- $\sqrt[n]{x}$
mxX —a
$$\sqrt[m]{\frac{x-a}{x+a}}$$ yx+a
\Large Nunexcer} Munexcet
IIpocroit mpumep: $A_n$ IIpocroit mpumep: A |
T—0
$$C_{\psi+1} {\tau-a}$$ C1p+1
{\Large Crenenun} Crenenn
IIpocroit mpumep: $a”b$ IIpocroit mpumep: a®
$$(a-b)"{n-rm};$$ (a—p)"m™
$$ar{\frac{a}b}}$$ =3
Fr =]
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{\Large Bousbine cxobru}

$$\left(\fracésa}{b}\right) n; \left |\

frac{a}{b}\right | $:

$$ \left\{ \frac{a}{a+\frac{1}{a}} \right\};

Bosnbuime crobrn

)

El

b

{\Large NMurerpassi]
IIpocroit mpumep:$\int_071 x dx $

$$ \int\limits_{-\infty}*{+\infty} x*2 \,
x $$

Murerpasst

1
IIpocroit mpumep: J-D i

oo
( Zdx

—o

{\Large Cymma} Cymma
IIpocroit mpumep:$\sum_{i=1}"n 2n $ IIpocroii mpumep: E?‘:l n
$$\sum_{i=1}"\infty (a_k"2+b_k"2) $$ i i Lot
{\Large ITpenemnsr} IIpenesnsr

A . lim f(x)
$$\lim_{x\to\infty}f(x) $$ Kx—son
\Large Marpuua} Marpuna

% B MaTpHUIle CTPOKU pas3jiesstiores \\, a
9JIEMEHTEL OTIe 0T &.

$$\begin{array}{ccc}

% B IOCHEJHHUX CKOOKAX 3a1aeTcs KOJI-
BO CTONOLOB (K0I-BO OYyKB) M BBIpABHHBAHUE
(c-uenTp, 1-71€B.KpAaiL,r-p.Kpaii)

a {11} & a_{12} & a_{13\\

a {21} & a_{22} & a_{231\\

a {31} & a_{32} & a_{33\\
\end{array}

38

49 Ay Oy
@31 BG3 Gg3
@31 G33 O3

Cucrema  yp-Huit,
TIOMOIIBI0 MATPUIIBL:

3amnvdcaHHasg ¢

$$\left\{ \begin{array}{ccl}
xM2+y72 & = & T\\
xty & =& 3\\
\end{array} \right .

83

Cucrema yp-HHI, 3aIHMCAHHASA C IOMOIIBIO
MAaTPHUIIBL:

4yt = 7
xty =3
Ilpumevwarnue: LyX mupoBepsier  mapHbIe

oreparopsl, T.e. ;A Kasgoro \left momxen Gbrrs \
right, HO T.K. B JaHHOM ciydae mpaBas urypHas
crOOKA He HysKHA, ocie omepartopa \right M
BMECTO CKOOKH CTABUM TOYKY.
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{\Large Tatnuma} Tabmua

$$ \begin{tabular}{| [c|c| |}

\hline a

[s™ =y

a &b\ c

\hline
\hline
¢ & d\\
\hline

\end{tabular} $$

{\Large CrieriuayibHble CHMBOJIBL} CrenyasbHbIe CUMBOJIBL

$% \veciv}$$\\ -

. . Vo € Ndc e
$ \forall a \in N \exists ¢ \

$
Leftrightarrow \leftrightarrow \rightarrow $$

$ a_l+a_2+\ldots+a_n \qquad q | @ loe. 1@ ; L . .
a_l+a_2+\cdots+a_n ;$\\ 1 & it 1I o . . b

Bamanwme 3.3.1

B ocumoBHOM OKHe HabmpaiiTe TEKCT, KOTOPHIM PACIIOJIOKEH B
PAaBOM KOJIOHKE TAOJIMIIGI M OTCJIEKHUBANTE CreHepHpPOBAHHBIMN
kox B okHe «Mcxomusrit Texcer LaTeX», B ocHOBHOM, OH OyIeT COB-
maJaTh ¢ KOJOM B JIEBOM CTOJIOITE TAOJIHIIHL.

Bo Bcex mpumepax ¢opmyJil B TEKCTe — BHYTPUTEKCTOBBHIE
(arot peskum B LyX ycTaHOBJIEH 10 yMOJYaHU0), a opMyJia BHE
TEKCTa, BRIpABHEHHAsI 10 [IEHTPY CTPOKU — BBIKJTIOYHAS (BBIKJTIOU-
HBIA PEeKUM yCTAHABJIMBAETCA HAKATHEM HA KHOUKY E MaHeJIHn
uHCTPYMeHTOB «DopMyJian).

Paamep mpudra ycramapimBaerca mpu momortu Edit — Text
Style — Customized, Size.

Bamanwue 3.3.2

B peskume TeX (BeraBurs — TeX ko) Habepure CIemyIONIHA
TEKCT:

Bripaskenne tpuronomerpuyeckux (QyHKIUM Yepe3 TAHTeHC
TIOJIOBUHHOT'O apryMeHTa

43
Ztg—z

1+rg2%

sina —
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Kopens n-it crenenn
mi ki
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N
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3.4. TabuuHbIE IPOLECCOPHI

[TosiBenwme asexTponubix Tabautr (OT) mcropuyecku coBa-
IaeT ¢ HavyaJIoM PacCIpOoCTPaAHEHUS IIePCOHAILHBIX KOMIIBIOTEPOB.
Ilepsasa mporpamma mis paborsr ¢ 9T — mabiuunseii npouec-
cop, ObLIa co3mana B 1979 r., mpemHasHavagachk OJIsI KOMIIBIOTeE-
pos tuma Apple II u maseiBamacs VisiCale. B 1982 r. mosisiisiercst
3HAMEHUTHIN TaOJIUYHEIHN mTporieccop Lotus 1-2-3, mpeguasHaveH-
meiii g IBM PC. Lotus o0benuuan B cebe BLEIUMCIMTEJILHBIC
BoamoskHocTu JT, mesoByo rpaduky u QYHKIHMKA PEJISIITOHHOMN
CYB/I. TlomynsipHOCTHh TAOJIHUYHBIX IIPOIIECCOPOB POCJIA OYEHD ObI-
crpo. [loaBasaarch HOBBIE ITPOTPaMMHBIE IPOAYKTEI TOTO KJIACCA:
Multiplan, Quattro Pro, SuperCalc u ap. OgHNM 13 caMBIX IIOILY-
JISPHBIX TaOJUYHBIX IIPOIIECCOPOB ceromust sBistercs MS Excel,
Bxomawmmii B cocras makera Microsoft Office, B makere OpenOf-
fice.org — Calc.

O6J1acTy IpUMEHEeHNA TA0JIMYHBIX IIPOIECCOPOB PA3HOO0PA3HEL.

1. Botnonnernue evituucsienuii. VIamasaa MHOTHE pacyeTsl
BBITIOJIHSIIOTCSI B TA0JIMYHOM (popMe, 0COOEHHO B 00JIACTH JeJIOIIPO-
M3BOACTBA: MHOT'OUYKC/ICHHBIE PACUETHBIE BEJOMOCTH, CMETEL Pac-
x0/10B 1 T. 1. KpoMe Toro, peresne YnucJIeHHBIMI MEeTOIaMU I1eJI0-
ro psga MaTeMaTHYeCKUX 3a1a4 YI00HO BEIIOJIHATEH B TAOJIMYHOM
dopme. OstekTpoHHBIE TAOGJIHUITHI IIPEACTABIISIOT COOO0M yIOOHBIM
WHCTPYMEHT [IJIsI aBTOMATH3AIIUN TAKUX BBIUMCICHUN. Penrenuns
MHOI'MX BEIUMCIUTEIbHEBIX 3amad Ha OBM, KoTopbie paHbIle MOK-
HO OBLIIO OCYIIECTBUTE TOJBKO IIyTEeM IIPOTPAMMHUPOBAHUISI, CTAJIO
BO3MOSKHO PeaIn30BaTh HA dJIEKTPOHHBIX TAOIMIIAX.
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2. Mamemamuueckoe moodenuposanue. Vcmonb3oBaHue
maremarndecknx gopmya B OT mossonsieT mpencraBUThL B3au-
MOCBSI3b MEXKJy PA3JINYHBIMA IIapaMeTPaMU HEKOTOPOM peallb-
Hoi cucteMbl. OcHOBHOe cBoricTBo DT — MTHOBEHHBIN IIepecyer
dopMyII Ipyu N3MEeHEeHN 3HAYECHUI BXOAAIIMX B HUX OIIEPAH/I0B.
Biaromapst aromy cBoiicTBY TAa0JHMIIA IIPENCTABIISET COOOM ym00-
HBIM MHCTPYMEHT JJIS OPTaHM3ALMNA YMCISHHOr0 dKCIIePUMEeHTA:
noA00p IApaMeTpPOB, IIPOrHO3 MOBEAeHUS MOLEIMPYEMOM CHCTe-
MBI, AHAJN3 3aBUCHMMOCTEH, ILIaHupoBaHue. JlomomHnuTe/bHbIC
yao0CTBa [JIs MOJEIUPOBAHUS JaeT BO3MOMKHOCTE IPadUIeCcKOro
IpeIcTaBIeHUs JaHHBIX.

3. Hcnonv3oearnue astekmpoHHOU madiuubt 8 Kauecmae
6a3vt 0arHbrx. Koreuno, mo cpasuenuto ¢ CYBJI amexTponmbie
TAOJINIIEI UMEIOT MEHBIIINE BO3MOMKHOCTH B aT0M obsactr. OxHaKo
HEKOTOPBIE OIIepAIll MAHUILY INPOBAHUSA JAHHBIMU, CBOUCTBEH-
meie peasimonsabiM CYBJ, B HuX peann3oBaHbl. OTO IIOMCK HH-
dopmanuy 110 3aJaHHBIM YCIOBUAM M COPTUPOBKA MHGMOPMALIUH.

3.4.1. Cmpykmypa 3;1eKmpoHHOU madiulbt
A | B | ¢ | b | E | F | 6 [ H|

Puc. 3.10. Bun o51eKTPOHHOM TaOIAIIHI

OeKkTpoHHasa TAOIUIIA — MATPHIIA, COCTOAINAS M3 CTOJIOILIOB
U CTPOK.

3aroJioBKH CTPOK 0003HAUAIOTCSA yncjiamu 1, 2, 3 ...

3aroJIoBKM CTOJIOIOB 0003HAYAIOTCA JJATUHCKUME OyKBamMu A,
B, C, ... AA AB, AC, ...

Ilepeceuenne cTosbIia 1 CTPOKH 00pa3yeT AuetiKy.

Kasnas sueiika numeer adpec (ums) — mampumep, A5, B6 u . 1.

Texyuwias, akTuBHAS sYeliKa, ¢ KOTOPOIM ITPOM3BOMATCS Ka-
Kue-JIn00 JeMCTBUsI, BBIAEJIAeTCS paMKoi (Kypcopom).

fAueiirka MoskeT comepIKaTh:

e  TekcT (MPU3HAKOM TEKCTOBBIX JAHHBIX SBJIAIOTCS KABBIUKI);
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®  YWCIIO;

o  (Jopmyiry (HauMHAETCA CO 3HAKA =).

Auetixy MOKHO paccMaTPUBATH KaK NepemMeHHyio, Tak Kak
sTueiiKka mMeeT uMs (aIpec) ¥ XPaHUT 3HAUEHNE KAKOT0-JTU00 THTIA.

3.4.2. @opmy.sibL

B ssrexTpoHHBIX TAOIMIIAX UCIIOJIB3YIOTCS IBA BHIA BEIPAYKEHIIA:

e  apudmMeTHUeCcKUE;

®  JIOTWYECKUE.

Apudgpmemuueckue — OIPEIeIISIOT CIIOCO0 BBIYMCICHUS He-
KOTOPOTO YKMCJIOBOTO 3HAYEHUS.

IIpaBuna 3anncu apupmernyeckux popMy I aHAJIOTHIHEBL TEM,
YTO MCHOJIB3YIOTCA B A3BIKAX IIPOrPAMMUPOBAHNA.

DopMyJIBI COCTOSAT M3 KOHCTAHT, IIePEeMEHHBIX, 3HAKOB orepa-
U, PYyHKITIIN,

Hampumep, =5*SQRT (C572-4*B3)

Jlozuueckue BBIpaKEHUS CTPOSITCS C TIOMOIIBIO OIIEPAITHA
orHomreHus (<, >, =, <=, >=, < >) u Jorudeckux omeparmi («M»,
«JIN», «<HE»). PesynbraTtoM BEYHCIEHMS JIOTHYECKOI'0 BEIPAYKE-
HUSA SABJISIIOTCS JIOTUYECKIE BeJIMUMHBI ACTHHAY WUJINA «JIOMKD».

Yacro B hopmyrax u PYyHKITASAX OMEPAITAH HYKHO ITPOU3BECTH
¢ Tpymmoi (quamasoHoM) sdueek. Hampumep, HaAWTH MaKCHMYyM,
CyMMYy HAIla3oHa sSveek.

Jluana3on obo3Havaercss MeHaMu (aapecaMu) BepXHEH Jie-
BOUM M HUKHEU ITpaBOU gUeeK.

Hampumep, A3:C7.

3.4.3. Adpecauus

B dopmynax ncmonb3yoresa nMeHa mepeMeHHBIX — CChLIIKY HA
ajgpeca siueex.

B asexTpoHHBIX TAOIHIIAX UCIIOJIB3YIOTCS 08¢ 6U0A AOPECaAUUL:

®  OTHOCHUTEJbHAS;

e  a0cosoTHAS.

Pasimunsa mposBIIsTIOTCS TIpU KOTUPOBAHUN (POPMYJIBI U3 aK-
TUBHOU sTYeNKU B JpyTHeE.

OmmnocumenvrHas adpecayus NCIoIb3yeTCs IJIsT YKA3aHUs
ajpeca SYeNKU, BBIYUCIAEMOT0 OTHOCUTEJIBHO SUYEUKHN, B KOTOPOU
HaxoauTcst opmyIa.

Hampumep, B E2 mHanncana dpopmyna: = B2*D2.

E2 — rerymas saueiira, B2 — sueiika, pacmosioskeHHass Ha
3 stueiikm JieBee Tekyimei, D2 — sueiika, pacmososkeHHasI Ha 1 Jie-
Bee TeKRyIen.
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Komupyem cdopmyny B E3. Temepnp Tekyimeir Oyzer sueiika
E3, mosTomy ampeca sueek, MCIIOIB3YIONIUXCSI B opmyte, OyayT
orpejesisiThest otHOocuTesbHO K3. fueiika, pacmosioskeHHast Ha
3 stuetiku eBee — B3, Ha 1 stuetiry jseBee — D3. @opmyJia mpumer
Bug = B3* D3 (em. puc. 3.11).

A | B [ ¢ | b e F |

12 2 5 =B2'D2

“’"|“”|“H'“‘H

Puc. 3.11. OtHocurensHas agpecarusi. Konmrposauue dopmyie

OTHocuTeIbHASI aJpecarviss B OJIEKTPOHHBIX TAOJHIIAX WC-
IIOJIB3YETCsI II0 YMOJTYAHMUIO.

Abconnromnas adpecauus WCIOJIb3YeTCd IJA YKa3aHU
(burcupoBanHOrO agpeca AUEHKN.

[Ipu mepemerieHnM W KOIIMPOBAHUM aOCOJIIOTHBIE ajpeca He
uamensiores. JJis ykazanust abCoTIOTHOTO aJipeca MCIOJIb3yeTCs
sHak $. 3adurcupoBaTh MOKHO Bech aapec, Hanpumep, $A$7 min
OTIIeJIbHBIE er0 4acTu (TOJIBKO CTPOKY WJIM CTOJIOeIr), HalpuMmep,
$A7 nnn A$7 (cMelIaHHBIE CCHLIKH).

3.4.4. I'pacdbuuecras oopabomrka 0aAHHBLX

[Ipencrapiienre TAOIUIHBIX TaHHBIX B I'padUuecKod dopme
YacTo MCIOJIb3yeTcs Ha mpakTuke. I'paduueckas obpaboTka me-
JIaeT HATJISITHBIME Pe3yJIbTATHI PAcueToB. TabJIUUHbIe TPOITeCCco-
PBI TIPEIOCTABISIOT MOJIHF30BATEN0 HA BBHIOOP MHOKECTBO THIIOB
auarpaMum (TECTOTpaMM, TpaduKOB).

Bonpocs! g1 camonpoBepku
1. B rakux 06acTaxX AeATeILHOCTH IIPUMEHSIOTCS TA0IMIHbIC
IIPOIIECCOPHI?
2. KaxoBa cTpyKTypa 9JI€KTPOHHOMN TaOIHUITEI?
3. KaxoBbr ocobemHOCTH aOCOJIOTHOM ¥ OTHOCHTEILHOM
agpecaun?
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3.5. PaGora B TaGimuHOM mpoimeccope
OpenOffice.org Calc

DJIeKTPOHHBIE TAOIUITE — 9TO IIPOTPaMMa JIJIsT CO3TAHUSA U UC-
TI0JIb30BAHUS JOKYMEHTOB C aBTOMATHUYECKHMM PaCcUeTOM BHOCH-
MBIX TaHHBIX. JlaHHBIe OpraHn30BaHbI B BUE TAOJIUIL,

B ssekTporHyo TabIAIly MOKHO BBOJUTE JAHHBIE, 00OBIUHO K-
CJIOBBIE, U 3aTe€M MAHUILYJIMPOBATH 9TUMU JaHHBIMU JIJIS TOJIyde-
HUS OIpeseJIeHHBIX Pe3yJIbTATOB.

3.5.1. Buo oxna Cale

I'maBuOe oxHO Tabmumunoro mpoieccopa Cale mmeer ciemyro-
it Bug (M. puc. 3.12):

n
{51 Bes mmenn 1 - OpenOffice.org Cal_ . =S )

Qaiin [pasa Bua Begssxa ®Gopmar Cepsuc [Jannsie Oxro Cnpaska

| Haiiru e ¢ . B-BH= BE% Y& KEod @ g
L@ Adal 1o [-] xk K4 == D% %% % e 7
u o AE =

]

W e (Tner2 {Tner3 £ el I | vl

Nucr1 /3 | Basoemiii | lctaHa| | | Cymamaz0 lo—o——® [133%

Puc. 3.12. Oxno Calc

Beepxy — 3aromoBox oxma. Hwmsxe pacmomoskeHa cTpoka
MeHno. Eme HuKe HMAyT ImaHeIM MHCTPYMEHTOB, OOBIYHO yCTa-
HoBJeHbl TaHenu «CrammaprHas» mu «Dopmarupopauue». MHO-
rue MHCTPYMEHTHI oTHX IIaHeJIe BaM 3HAKOMBI II0 IIpOorpaMMe
OpenOffice.org Writer.

ITon mamenavu nHCTpyMeHTOB HaxomauTes «I[lamens dopmyim:

OTy maze b MOKHO Pa3me/IMTh Ha TPHU 30HBIL: CJIEBA PACIIOJIO-
JKEHBI KOOPOUHATHI AKTUBHBIX SY€eK; B IIEHTPe — KHOIIKK MacTe-
POB U CcIIpaBa — CTPOKAa BBOA.

PaGouee mosie oxHa 1mpencrassger cobOM JIKMCT, pa3IeIeHHbIN
Ha oTHesJbHBIe sueiiku (Tabsumiry). CToJIOIel 03arIaBIieHbl OyKBa-
MU, CTPOKHU — AP PAMU.
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Kasgerin muer Cale mosxer uMers MakcumyM 65 536 CTpoK u
MaxcuMmyMm 245 crosbros (or A mo IV). Kasmeri muer comepsxur
16 056 320 uHOUBUIYATBHBIX TYEEK.

Kasxnas samexTpornuas TadIuIia MOKeT UMETh MHOTO JIMCTOB.
Jlyia meperJiroueHUs MesKIy HUMH HCIIOJIB3YIOT SAPJIBIKKA Pado-
YHX JIMCTOB, PACIOJIOMKEHHEBIE B caMOM HU3y Tadiauusl: Jlumerl,
Jluer2 u T. 1.

3.5.2. Cozoanue mabnriuy,

Tabauma cocTonT M3 CTOJIOIOB, 0003HAYECHHBIX JIATHHCKIMUI
oyxBamu (A, B, C...) u cTpok, 0603HAUYEHHBIX yucaamu 1, 2, 3 ...
TakuM 00pasoM, Kaskaasl siuefixa mMmeeT ajpec, Hampumep A2,
B5, xoTopsIit ucmosb3yerest OJIs CCBLIKK Ha sSTYeKy (Halpumep,
B (hopmyax).

OpnuHa u3 sueek ABJsIeTCsS aKTUBHON (BhIgeseHa pamioi). Cae-
JIaTh TYEHKY aKTUBHOM MOYKHO, IIIEJIKHYB I10 Hell MBIIIbI0 UJIH I1e-
PEMECTHB paMKy € ITIOMOIIBIO CTPEJIOK Ha KJIaBUATYype.

B akruBHYy0O stueiiky MOKHO BBOIWTEL JaHHbIe. Kciau maHHBIE
He IIOMEeIAITCA B SYeiKe, TO OHU OYIAyT 0TOOPasKaThCsI B COCE/I-
HUX CITpaBa siuefikax (ecju OHU He 3aTI0JTHEeHBI) UM YaCTUYHO He
OynyT BuIHBI (eciTu sTUeiiKa CIIpaBa 3alOJIHEHA), TOT/Ia B SYelKe
cIIpaBa 0ToOpaskaeTcs MaJIEHbKUM KPACHBIN TPEYTOJIbHUK.,

B saueiire moryr ObITH pasMelleHbl JAaHHBIE PA3JIMYHBIX (hop-
matoB. DopmaT MaHHBIX OIpeeJisieT IMpaBUIa UX 0O0pabOTKH, B
YaCTHOCTH, JIOIYCTUMEBIE OIIE€pPAIliy, KOTOPBbIe MOYKHO IIPOU3BO-
IUTH C JAHHBIMA TICHKHA.

Vrasats dopMaT JaHHBIX B SYEHKe MOKHO C TIOMOTITHI0 KOMAH-
mer: @opmat — Auetiku (BIagka «Hucaar).

Hexoropsie opmaTel JaHHBIX:

TekcTOBBIN — COCTOUT M3 OYKB, 1M, 3HAKOB IpennHauwus. [1o
YMOJTYAHUIO BEIPABHUBAETCS TI0 JIEBOMY Kpato.

YucstoBoM — COCTOMUT U3 UMY U JECATUIHON 3amaToil (uyu
Toukn). [lo ymorgaHuio BEIpABHUBAETCS 10 TIPABOMY KParo.

JleHeKHBIN — )11 0OTOOpAYKeHUsI NeHEeKHBIX BeJIMYKH.

IIpoieHTHEIN — comepskuMoe suediky ymHO:kaercsa Ha 100 u
IOIIMCHIBAETCS 3HAK %.

JIpoOHBII — 1J1s1 0TOOpaskeHusT OOBIKHOBEHHBIX IPO0eii.

Jlara — ucmosbayercest 11 orobpaskenus gat. Ilo ymoruanuio
BBIPABHUBAETCS TI0 JIEBOMY Kparo.

Bpems — ucmonbayerest 1718 oToOpaskeHus BpeMeHH.

Hayunsrit — mpejicrasiieHre B 9KCIIOHEHITHAIBHOM hopMe.
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Bamanwme 3.5.1
Cospmaiite ciemytorryto Tabauity (cm. puc. 3.13).

A | B | c | D |
1 |OT4eT No NpoAaxam 3a NepBbIA KBapTan
2 AHBapD Oeppare  [Mapt
3 Otgenl 200 180 220
4 |Otmen2 300 320 260
5 Otgen3 260 160 120
6 Otmend 330 450 160

Puc. 3.13. Jlanubie Tabauniis! (k sagaunio 3.5.1)

OObparure BHUMAaHUE, YTO TEKCT 3ar0JI0BKA TAOJIHITEI, HAXO -
mmiicss B stueiike Al, He TIOMECTHJICS M 3AHSJI COCEINHUE STYCHKHU
(HO OTHOCHUTCSI OH BCEe PABHO TOJIBKO K sueiike Al).

Coxpaumnre coznanuymo tabsuiy (Daitn — CoxpaHuTh Kak).

Breinesenue sueex
JIJ1s Toro 4ToOBI IIPOM3BECTH HEKOTOPBIE JEeMCTBUS C TPYIIION
sS4eeK, UX HaJ0 BbIJIEJINTh.

Ilepssoii criocoo Bropoit cmocod

Crpoxa IMenxuyTH HAa 3aT0JI0BKE Shift + mpobGesn
CTPOKN

Cromnber IMenxuyTH HAa 3ar0JIOBKE Ctrl + mpobet
cToJI0IIa

Broxk aueex Vep:xuBas J1€ByI0 KHOIIKY Shift + cTpenkn

MBIIITH, «IIPOTAIIUTE» KYPCOp
3 IPABOT'0 BEPXHETo yIJya B
JIEBBIN HUKHUHA

Bcero nucra | [lenkuyrs Ha kuomnke B mpaBom | Ctrl + Shift + mpoben
BEpPXHEM YTJIy JICTA

Ctrl + A

Bananwe 3.5.2

IlompoOyiiTe paswble CIIOCOOBI BBHINEJIEHUS S4YeeK. Boimesnre B
VICXOJTHOM TAOJIHIIE STYEHKH, COIEPIKAIINE YNCIIOBbIE JaHHBIe, U TIPH-
cBoiire M neHeskHb opmat (Dopmat — Aueiixn, Briaamka «Hucaon).

3.5.3. B0 ghopmyn
Dopmysia HAUMHAETCSA CO 3HAKa paBeHCTBa «=», Dopmyiia Mo-

JKeT COIep KaTh YMCJIa, aapeca SveeK, PyHKINN, 3HAKH MaTeMa-
TUYECKUX OIePaIlnii, HO He MOKET COJIeP:KATh TEKCT.
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Oopmyna Habupaercss B CTpoke BBoza. llpm Haskatwm kiia-
Bumm Enter miam xHOIKM « OpPMyJIa CYNTAETCS BBEIEHHOU U
B s4eiiKe oroOpaskaeTcss pe3yabTar, cama (popMyJia IOCe 3TOTO
oTo0paskaeTcss TOJBKO B CTPOKe BBOJA. Ilpu maMeHeHUM MCXOI-
HBIX 3HAYEHU Pe3yIbTaT IIePeCUNTHIBAETCS aBTOMATUYECKH.

B OpenOffice.org Calc MOHO HCIIOIB30BATL CJIEIYIOIITE

oIrepaTopHI.

Apudmernueckne omnepaTopsl
OTH orrepaTopsl BO3BPAIIAIOT YHUCIIOBBIE 3HAUECHUS.

Omneparop Haseaunue IIpumep

+ (twtioc) Curosxenne 1+1

- (MuHYyC) Breruuranne 2-1

- (MuHyC) VYHapHBI! MUHYC -5

* (3Bea3mouKa) VYMmuOKEHTE 2%2

/ (kocast uepra) Jlenenne 9/3

% (IIporieHT) IIpouent 15%

A (KpBIIIKA) Bosseenue B crermeHn 372

Onepauuu cpaBHEeHHUA

Otu oneparopsl BosBpamaioT suavenre TRUE (Mcruuno) nin

FALSE (JIoxs).

Oneparop Haseanue IIpumep
= Pagno A1=B1
Bosbie Al1>B1
< Memnbire Al1<B1
>= Bospmre win paBaO Al>=B1
<= Mewnbire nim paBHO Al <=B1
< > He pasno Al <>B1

TexkcToBbIe OIIEPaATOPHI

OroT omepaTop 0ObeIMHIET HECKOIBKO TEKCTOBBIX CTPOK B OJTHY.

OneparTopsl CCHLIKHA

ITH OIIePATOPBI UCTIOTB3YIOTCS [IJI5T 0003HAYEHVIST JIUATIA30HOB STUEEK.

Omneparop

Hassauue

IIpumep

: (/IBoeroune)

Jluamasou A1:C108

Biox sueek, B seBoM BepxHEM
YIJIy KOTOPOTO PACIOJIOMKEHA SUefKa
Al, a B mpasom HmzxHeM — C108.
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! Tlepeceuenne SUM(A1:B6!B5:C12)
(BocknumaTenpHBIHN | 1UAIa30HOB
3HAK) Brruuciisier cymmy Bcex siueek B
IepecevueHnr JBYX [HAMA30HOB; B
IaHHOM IIpUMepe pe3yJIbTAT PaBeH
cymme sgueex B5 u B6.

3ananwe 3.5.3

B cospmanmoi Tabimune (zamamme 1) mobaBmm crosiberr «MToro
IO OTHEeJIaM» W BBEIYMCJIAM CYMMEI IIPOJAsK II0 OTHe]aM (TO eCTh B
auerike E3 cymmy sueex B3, C3, D3, B aueiike E4 cymmy aueex
B4,C4,D4ur. o).

Jlotst aroro B stueiike K3 mamo sanucats popmyy: = B3+C3+D3
wimm =SUM(B3:D3). Bropas dgopmyJia ymodHee mmpu 60JIBIIIOM KO-
JITYECTBE SUEeK.

CaMOCTOSATEIFHO 3AIIUIINATE (POPMYJIBI B OCTAJIBLHBIX SYefKax
crosoma E.

Komuposauue popmyst

DopMyJIy MOKHO KOIIMPOBATDH U3 OTHOU SYeHKU B APYTYIO, IIPHU
9TOM ajipeca siueeK, KOTOphIe UCII0JIb30BAHbI B pOpMYyJIie, MEHSIOT-
CsI AaBTOMATHYECKH.

Jlst xomupoBauust POPMYJIBI:

° Crenaiite siYefKy, COMEPIKAINYI0 HYKHYIO (DOPMYJIY,
aKTUBHOM.

e IlomBemure MBIIIKY K MapKepy 3aIlOJIHEHHUS — MAJIEHBKO-
My YepHOMY KBaJpaTHKy B JIEBOM HUKHEM YIJIy PAMKH BBIIeJIe-
HUS, IIPU 9TOM yKAa3aTe/Ib MBIIIN IIPUMET BUJ YePHOI0 KPECTUKA.

o  Hammure JeBy0 KHOIIKY MBIIIKA ¥, He OTIyCKAas ee, Ipo-
TAIIUTE BhIZEJIEHNe Ha HyKHOe KoanmdecTBo ssueek. Gopmyiia Oy-
JIeT CKOIIMPOBAHA BO BCE BHIIEJICHHBIE STUCHKHN.

Ipumeuarue. KormrmpoBaTh hOpMyJIBI MOYKHO ¥ C IIOMOIIIBIO KO-
mang MeHmwo [Ipaska — Konuposats, satem [Ipaska — Berasurs.

Bananwe 3.5.4

JlobaBbTe B TabaMILy elle ogHYy CTPOKy (B sueniry A7): «toro
IO MeCALIAM» U JJIA KAKI0T0 MeCAIla BEIUUCINTE CYMMY IIPOHAK.

B stuetixy B7 sanummre dopmysry =SUM(B3:B6).

Cromupyiite aty opmyJty B stueiicn C7 u D7.

ObparuTe BHUMaHUe HA M3MEHEHIE aJIpecoB B (pOpMyJIe IIpu
Iepexojie OT dYelKHA K T9elKe.

IIpumeuarue: Calc mosBosser menaTh aBTOCYMMHPOBAHUE.
J1J1s1 5TOr0 HEOOXOAUMO BBIIEJIUTh SUCHKH, TaHHbBIE KOTOPBIX HYK-
HO IPOCYMMUPOBATH ¥ HAKATH KHOIKY X B IHAaHEJIH (POopMy.I.

AGcCo/II0THBIE I OTHOCHUTEJIBHBIE CCHLIIKHU

IIpu xommpoBaumy QopMyJIBI agpeca sTueeK, KOTOphle UCIIOJIh-
30BaHBI B 9TOM POPMyJie, NU3MEHSIOTCS, TaK KAK OOBIYHBIN ampec
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suetiku (Hanpumep, B6) sBiisieTca OTHOCHUTEIBHOM CCHLIKOI: 3a-
TIOMUHAaeTCs PacCIIoJIOsKeHUe 3TOU TUYeUKU OTHOCUTEJILHO TOMH, IJie
comepskuTesa opmyia. Ilpumep: myers B sueiike A2 3ammcaHa
dbopmyra =A1+B2, oHa daKTHUYECKH 03HAUAET «CyMMAa COJIEPIKH-
MOro gYedKu, Haxondllelcsa HaJl JaHHOU WM SYeWKU cIpaBa OT
Hee», eCJIU 9Ty (pOpMYyJIy CKOIUPOBATH B sueiky K6, To oHa mpu-
met Bug =E5+F6.

Jl7151 TOrO UTOORI a/Tpeca sTueeK He N3MEHSIJIFCH TP KOITUPOBAHUH
(bopMyJIBI, HCITOTB3YIOTCST A0COTFOTHBIE CCHLIKY JIH MMEHA STIEEK.

Jlmst 3amanms aOCOJTIOTHOM CCHUIKM HA SYeHKy B ee ajpece
HAJI0 TOCTABUTH 3HAK $ Ilepes mMeHeM CTOJIOIIA W/WJIA CTPOKH,
manpuMmep $A$5 mam $AS nim A$5 «koopmuHaTa, IIEpes KOTOPOit
CTOUT 3HAK $ M3MEHATHCS TP KOIMMPOBAHUH He OyIIeT.

Bananwe 3.5.5

Ha sucre 2 samosauTe Tabauity (cm. puc. 3.14).

Ilpumeuarue. 3amosHeHNe CTPOK 4 WM 5 MOKHO YIPOCTHUTH,
€CJIM 3aMeTUTh, UTO UMCJIA B HUX MIPEICTABIIAIOT IIPOTPECCHUIO.
OuH U3 CIroco00B A8MOMAMUUECK020 3ANOJIHEHUS A1UeeK TAKOB:

Bamosuaute suetiku B4 u C4.

Brinenure atu stuetiku. Y aepskuBasi JIeBYIO KHOITKY MBITITH, 3a-
XBATHUTE 34 MapKep 3aroJHeHus (YepHBIH KBaJIpPATUK B IIPABOM
HIDKHEM YIJIy PaMKH) W «PACTAIllUTe» BBIIEJEeHUE 10 HYKHOMN
sAuerKy (AHAJIOTHYHO IIPOIleccy KOMUPOBAHUS (POPMY.JI).

B B6 BBemure opmyny =B4+B5. Cromupyiite Bupaso. Kak
MeHsIeTCsT POPMyJIa B COCETHUX SUEHKAX?

Beenure dpopmyiter B stuetiku B7, B8. Cromupyiite BIrpago.

B suetiky B9 sanuimre hopmysry yMHOMKEHHS X HA KOHCTAHTY
k. Cromupyiite Bupaso. [lomyunsics i mpaBUIIBHBIA pe3yIbTaT
B COCETHUX AUYeHKaX?

B dopmyne B9 sadurcupyiire stueiixy B3 (abcosrorHas cepli-
ka). Crormpyiire BripaBso. [IposepbTe pesyabrar.

|o|m‘u|m‘m|h|w‘N|H

Puc. 3. 14. Tabmuma nuis saganusa GyHRIUN (K 3agaauio 3.5.5)
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IIpuceoenne nmen (Ha3BaHUIl) TIECHKAM

J1J11 BOBMOYKHOCTH MCIIOJIb30BAHMS CCHLIIOK HA AYEHKM M OU-
alrasoHbl dyeek B (popMyJiaX HMeeT CMBICJI MMEHOBATH sJeil-
KM ¥ IHana3oHbl sveek. Hampumep, nuamasony sueex Al:B2
MOsKHO TIprcBonuTh uMsa «Hauaso». @opmyiia Oymer mMeTh B
=SUMHauauno).

Topasmo mporie mMOHATH POPMYJITY JJISI BEIYHCJIEHHS HAJIOTa
¢ mpogask, ecsim BMecto = A5 * B12 mamucars domymay: = Cym-
ma * CraBka_naJsora. B atom ciyuae nms sueiiku A5 — «Cymmay,
a gueiiku B12 — «CraBra_HaJsora».

Nwmena B Calc moryT comepsxaTh OYKBHI, ITUQPHI 1 HEKOTOPHIE
CIleIraJIbHBIE CUMBOJIBL. VIMeHa MOJIKHBI HAUMHATBHCSA C OYKBBI
WJIA CUMBOJIA TTOTYePKUBAHUS.

JlomycTuMele CIiernaabHbIe CHMBOJIBL:

noguepkuBanue ()

TouKAa (.) MOKET CTOSITH BHYTPU UMEHH, HO He MOJKET HUCIT0JIb30-
BATLCA B KAYECTBE IIEPBOTr0 MU TIOCIEIHEr0 CHMBOJIA.

1pobest () MOKET CTOSATh BHYTPU UMEHM, HO He MOKeT HCIIO0JIb-
30BATBHCS B KAUECTBE IIEPBOTr0 MJIM IIOCJIETHET0 CHMBOJIA 1 JIJIsI JTH-
amas3oHa sTYeeK.

Nmena He noskHbBI COBIAIATH CO CCHLIIKAMM Ha gdyedku. Ha-
apumep, uMsa Al HeJOIIyCTUMO, ITOCKOJIbKY Al SIBJISIETCS CCBLIKOM
HA JIeBYI0 BEPXHIOI STUEHKY.

VMmeHa nuamnas3oHOB siUeek He JOJIMKHEBI COMEPIKaTh IIPOOEIIBI.
[TpobGensl JOMyCTUMBI BHYTPY WMEH JIJIS OT/IEJIBbHBIX SYEeK, JIU-
CTOB ¥ JOKYMEHTOB.

OnpenesnieHue MMEHH AYEHKM WA MMEHH NUAMNA30HA
AYEeK:

Brimennre mmamason sueek, saateM BBIOEPUTE B MEHIO KOMAH-
nel: BeraBra —Hassauust — Onpenenurs. [logsurcs muasmorosoe
okHo «OmpemeneHne UMeH.

Beegure umsa BeiOpanHoit obsmactu B mosie «Mms». Hammmure
kuonky «Jlobasure». HoBoe mMsa mosiBuTcs B crimcke Husxe. Ha-
sgvuTe KHOTKY «OK», 4T00BI 3aKPBITH IUAJIOI0BOE OKHO.

ITocpencrBoM BBOJA MMEHH B II0JI€ M IIOCJIEAYIONIET0 BHIOOPA
COOTBETCTBYIOIIUX STUEEK B 9TOM JUAJIOTOBOM OKHE MOSKHO IIPHUCBO-
WUTb UMEHA Pa3JINYHBIM TUAITA30HAM STUeeK.

Ecnu HavaTs BBOOUTH MM B (DOPMYJIY, TO IIOCJIE BBOIA IIEPBBIX
CHMBOJIOB ITOSIBUTCS BCE UM B BHUE IOICKA3KHI.

Hasxmure kaasunry Enter, 4To0b IPpHUHATD UM U3 HOICKA3KHA.

Ecim ¢ ogumx m Tex e CHMMBOJIOB HAUMHAETCS HECKOJIBKO
WIMEH, MOKHO IIPOKPYTUTH BCe UMeHa C OMOIIbo kiasumu TAB.
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Bananwue 3.5.6

JlomosuuTe TAOIUILY, CO3TAHHYIO B 3aJaHUAX 1—4, cToJI0IIoOM
«Hoss» (cronberr F), B KoTopoM BEIUKCIIHTE TOJII0 KAMKIOI0 OTIesIa
B 00IIIei cymMe IIpogask (OTHOIIEHUE IIPOJAask M0 KaskIoMy OTIe-
JIy K 00IIe#l cymMme mpofask). 3amuinre popMmyiiy B suetiry F3 u
CKOIIMPYHTE BHU3 B OCTAJILHEIC TUCHKH.

B cocegrem crosnbiie (crosrdite G) BEIOIHUTE Te K€ BBIYKCIIE-
HUS, TOJILKO C UCIIOJIb30BAHNEM NMEHOBaHu aduelikn. [Ipucsoiite
sauetike E7 ums «uroro» (6e3 kaBbruek). B sueiike G3 samuimure
opmyiry: =E3/uToro u cromupyiiTe ee B 0OCTAJIbHbBIE SYCHKI.

CpaBHuTe pe3yJibTaThl, moJydeHHbe B croaonax F u G.

! Ucmmonb3oBauue B popMyJsie UMEHOBAHHON SYEHKHU BCe PaB-
HO, UTO HCIIOJIb30BAHIE aOCOJIIOTHOMN CCHLIIKHM HA 9Ty SUYEHKY.

Vnanure nagusie crosbna F, a mamaoie cronbdma G caBuHbTE
BJIeBO (B crosber F).

3.5.4. opmamuposarue mabdbsruubt

@opmaTupoBaHue TAOJIUIIEI B IIEJIOM ¥ OTIEJIBHBIX SYEeK IIPo-
HM3BOJUTCS C IIOMOIIBI0 BKJIAIOK okHa «Dopmar sueer» (IIyHKT
meno Qopmar — duetiku unu «Dopmar sTYeer» B KOHTEKCTHOM
MEHIO) WJIM COOTBETCTBYIOIIMX KHOIIOK ITAHEJIW HHCTPYMEHTOB
«DopMaTUpOBaAHUE.

®opmaTupoBaHUEe BKJIIOYAET B celsd: uaMeHeHHe mpudra u
pasmepa, pacIoJioskeHne JAHHBIX B S4eiKe (BBIpaBHUBAHUE II0
JIEBOMY WJIM IIPABOMY Kpalo, LIEHTPHPOBAHME), 0(DOPMIICHIE I'Pa-
HUII, I[BETOBOE 0(pOopMJIEHHE U OP.

Dopmamuposarue oarnnbix. Brmagka «Hucita» mosBosser ycra-
HABJIMBATH KATETOPUIO JAHHBIX STYCMKHU (UMCIIOBOM, IIPOIIEHTHBIMN,
mara, U IOp.), popMaT 3aImcy, OIIpPede/INTh IapaMeTpPhl IPOOHOMI
JacTu (KOJIMYECTBO 3HAKOB II0CJIe 3AIISITOM), pas/ieIeHrne PaspsiaoB
JIJIS1 JIYYIIEr0 3PUTEJILHOr0 BOCIIPHUATHS OOJIBIINX YHUCEJI U JIP.

Dopmamuposarue wpugpma. Benagru «pudm u «OdderTs
HIpHrTa» I03BOJILIOT HACTPOUTD MIPHUPTOBEIE (popMmaThl. BriOpaTh
mIpudT, YCTAHOBUTHL €ro pasdMep, HauepTaHWe MOYKHO U IIPH TI0-
MOIIM MHCTPpyMeHToB maHenu «DopmarupoBaume». Llser mpud-
Ta, pesibed) yCTaHABIMBAETCS BO BRIATKE «OQQEKTEI mIpudTay.

Buipasrnusarue mexcma u 0anHbix avetiku. Bo Briragke «Bbi-
PaBHUBAHHE» MOKHO HACTPOUTH IIapaMeTPhbl I'OPU30HTAILHOIO
W BEePTUKAJHLHOTO BBIPABHUBAHUS TEKCTA OTHOCHUTEJIHHO T'PAHUIL
sueiikn. IaMeHUTh HAIIpaBJIeHNE TEKCTA MOYKHO C TIOMOIIBIO KPY-
TOBOM IHATpaMMBbI UJIN YKA3aB YyroJl HaKJIOHA TEKCTa B rpajycax,
IIPY 9TOM KasKJIBIM CHMBOJI TEKCTa MOBOPAYHUBAETCS Ha 3aaHHOe
YHCJIO TpaxycoB (II0 YacoBO crpesike). Keinm Heobxomumo paciio-
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JIO3KHUTDH TEKCT BEPTUKAJIBLHO, IIPU 9TOM HE ITOBOPAYNBAS CUMBOJIBI
Ha 90 rpagycoB, Hy:KHO IIOCTABUTH TaJIOUKy B HacTpoiike «Hako-
IIJIeHUE TI0 BePTUKAJII.

Taw:xe Bo BRJIaAKe «BripaBHUBaHME» eCTh HACTPOHKHU, TTO3BO-
JISIONINE YIIPABJIATH pasMellleHneM Texcra B sueiike. [lo ymosrua-
HUIO, €CJIM TEKCT He BMEIIAETCS B OTHOM sTYeHKe, OH IIE€PEHOCUTCS B
COCeJTHYE CIIPaBa STYEHMKH, IIPY 9TOM, €CJIM B COCETHION STUEHKY BBO-
IISITCS TAHHBIE, TO He BMECTUBIINHCS B II€PBOHAYAIBHYIO STUEHKY
TEKCT TIPSTIETCS ¥ MOYKET OBITh BUJIEH ITOJTHOCTHIO TOJTBKO B CTPOKE
BBOMA. M30ekarTh 9TOTO0 MOIKHO, €CJIM BKJIOUYUTH HACTPOUKY (1I0-
CTaBUTH TAJIOURY) «IlepeHOCHTSD 110 ciroBaM» (MOMKHO TIEPEHOCUTD 1
o cioram). IIpm aTOM TeKCT aBTOMATHYECKH OYIET IePEeHOCUTHCS
HA CJIEAYIONLYI0 CTPOKY, 4 BBICOTA STUEHKN YBEJIMYHUBATHCS, BMe-
masi HyKHOe KOJIMYECTBO CTPOK. Kc/Iu He sKeJlaTeTbHO YBEeJIIH-
BaTh pasMep sTYedKHU, TO HYKHO HUCII0JIb30BATh HACTPOUKY «Y MEeHb-
MUTH TI0 pa3Mepy SIEHKI», TOTIa pasMep CHMBOJIOB TEKCTA OyIeT
YMEHBIIIeH TaK, YTO TEKCT II0JTHOCTHIO IIOMECTUTCS B SUEHKe.

Ilpumeuarue: njist KpacuBoro OoQPOPMJIIEHUS JJIMHHBIX 3ar0-
JIOBKOB OOBIYHO HCIIOJIB3YIOT 00vedunerue aueek. JJist aroro Hy:x-
HO BBIJIEJIUTH SYEHUKH W BBIIOJHUTH KoMauay: @opmar — O6be-
MUHUTH STYEUKN WJIM HAKATH KHOIKY [ aHeJIW WHCTPYMEHTOB
«@opmatupoBanue». Torga TEKCT MOKHO IEHTPUPOBATH OTHOCH-
TEJIbHO IPAHUIL 00BEINHEHHBIX SUYeeK.

Obpamnienue u gornosas 3anuska. Braagka «O0pamieHue»
TI03BOJISIET OIIPEIeIUTE TapaMeTPhl PAMKH! KaK JIJIsT IIeJI0 TabJIu-
ITBI, BBIJIEJIEHHOTO OJIOKA sTYeeK, TaK U JIJIS OTeIbHOM stueiiku. [1o
YMOJTYAHUIO TIPU TTeYaTH TPAHUIIA MEKIY STUeHKaMu Ta0JIUIIBI He-
BuAUMBL. UTOOBI HA pacmevaTike ObLIN 0003HAYEHBI 'PAHUIILI Ta-
OJIUIIBI, OTAEJIFHBIX SYeeK HeoOXOIMMO IPUMEHHUTH 00paMJIeHue
K oTUM stueiikaM. PamMka MoskeT OBITh ITOJIHOM, ¢ YeTHIPEX CTOPOH,
¥ He TI0JTHOM, C IBYX CTOPOH, YCTAHABJIMBAETCS IIPY IIOMOIIH KHO-
ok «IIpegonpenenernmne». MoxkHO HACTPOUTH BU U IIBET PAMKH,
a TaKyKe OTCTYIIBI OT COAEPIKIUMOTO TUCHKH.

C momomniso BrIagkn «DoH» MOMKHO OIIpeneIuTh hOH OT/IesIb-
HOH AYeHKHU WA 0JIOKA BBIIEJICHHBIX dYeeK.

Hszmenernue pasmepos cmpok u cmosoyos. Cale mossossger us-
MEHSITh BBICOTY CTPOK W ITHUpuHY cTosi010B: @opmar — CTpora —
Beicora u ®opmat — Crosnbert — Hlupuna. Cieayer umeTs B BUIY,
4TO M3MEHEHWEe PaCIPOCTPAHSIeTCS Ha BCe CTPOKY WJIM HA BeCh
CTOJIOETT, TEKYIIETO JIUCTA.

HameHenne pasMepoB MOYKHO CIEJIATh U IIPU HOMOIIM MBIIIIH,
YCTAHOBUB KypPCOP B CEPOM 30HE HAa TPAHMUIIE CTOJIOIOB (CTPOK), Kyp-
cop MeHsteT hopMy Ha JBYHAIIPABJIEHHYIO CTPEJIKY, MOYKHO, He OTILY-
CKAs JIEBYIO KHOIIKY MBIIIIH, IIePeTAIINTh FPAHUILY CTOJIOA (CTPOKH).
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3ananwne 3.5.7
Odopmure co3manHyo HA 1 JucTe TAOJIUILY 110 00pasILy.

A | B \ ¢ \ 0 | E ——
1 OTHeT No NpoAaxam 3a NepBbIii KBapTan

Wmozo no

omdenam
Omaen 1 200000py6.  180000py6.  220000py6. 600000 py6. 20,27%
Omaen 2 300000py6.  320000py6.  260000py6. 880000py6. 29.73%
Omaen 3 260000py6.  160000py6.  120000py6. 540000 py6. 18,24%
Omaoen 4 330000py6.  450000py6.  160000py6. 940000 py6. 31,76%

Umozono
mecAyam | 1090000 py6. 1110000 py6. 760 000 py6. 100,00%

Puc. 3.15. ®opmarupoBanme Tabautle! (k 3aganumo 3.5.7)

Aneapy Qeepans Mapm

2
3
4
5
[
1

Oobenunnte sueiiku ¢ Al mo F1 u pacrosiosxure TeKCT 3aro-
JIOBKA TAOJIMIIBL II0 IIEHTPY.

B croabirax B, C, D, E ucnosnbayiiTe M1 JaHHBIX JTeHEKHBIN
dopmar, a gus masHbIX cTos101a F — mporreHTHEIN.

IIIpudgrosoe odopmileHrne JAHHBEIX B AYeMKaX U BBIPABHUBA-
HUe cresiaite mo oOpaairy. Mcmosbs3ytitTe (poHOBYIO 3aIUBKY.

Cresaitre oOpaMiieHre IPaHULl SYeeK TAOJIMIIEL.

Bananwe 3.5.8
Ha sucre 2 cosmatite Tabauity ymHo:xeHus (puc. 3.16).

Tabnuuya YMHOKEHUA

3 4 5 6 7 8 9
3 4 5 6 7 8
6 8 10 12 14 16 18
9 12 15 18 21 24 27
8 12 16 20 24 28 32 36
10 15 20 25 30 35 40 45
12 18 24 30 36 42 48 54
14 21 28 35 42 49 56 63
16 24 32 40 48 56 64 72
18 27 36 45 54 63 72 81

D =N
[}

OO~ AW =
O o~ DWW N -

Puc. 3.16. Tabmuma ymuokeHus (k 3aganuio 3.5.8)

Beenure dopmyny B B24. Cromupyitre BHI3 1 Biipago. [Ipasu-
JIEH JIA pe3yIbTarT?
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Kaxwne agpeca mysxwHo chenarts abcooTHeIMEU? B mmoayueHHOM
dopMyiie B KaKOM COMHOMKHUTEIIE PUKCUPYETCS TOJILKO CTPOKA, B
KaKOM TOJIBKO CcToJI0err?

3ananne 3.5.9

Brrunciiure menxyo qpodb

1+
3+
S+

101+ —
103

3amanwne 3.5.10
Brruncnure sHavenne BoIpasKeHU:

\[3+J6+.. + 496 41/59

3.5.5. Aémo3sanonnenue 0aHHbLX

Komanner «ABrosamosineHne» u «Pamgy mo3BoIAOT aBTOMATH-
YEeCKHU 3AMIOJIHUTD AYCHKU TaHHBIMH.

DyHKIUS aBTO3AIIOJIHEHUS ABTOMATHYECKH CO3AeT PSIbl
IAHHBIX II0 3aJaHHOMY 00pasiLy.

Hampumep, Hy:XHO 3aII0JIHUATE CTOJI0EI A 3HAUCHUSIMU IEJIBIX
yuces1 oT 1 go 11 ¢ marom 2.

Beegure uncno 1 B ssueiiky Al. B aueiiky A3 BBemuTe cienyro-
IIee 4ucyo 3.

(Ecsiz Hy»KHO ¢ IOMOIIBI0 aBTOMATUYECKH 3AII0JIHUTH CTPO-
Ky, TO COOTBETCTBEHHO CJEAYIOIlee YMCJI0 HYKHO BBECTH B
ueiiky B1).

Brigenure nBe sueliku ¢ JAHHBIMM M C IIOMOIIBI0 MBIIIN IIPO-
TalyuTe MapKep 3aIloJIHeHHUd (YePHBIA KBaAPATUK B IIPABOM HU-
JKHEM YIJIy paMKH), 0 SSYedKaM, KOTOpble Hy KHO 3aIl0JHUTDH, 1
OTIIYCTUTE KHOITKY MBIIIIH.

Aueliky 3aII0IHAIOTCA YUCIAMHU II0 BO3PACTAHMIO.

IIpumeuarue. Y pepxusas Ctrl mpu BeIme/IeHIN SUeeK, MOYKHO
3aII0JIHUTD AYEMKN OOUHAKOBBEIMU 3HAYCHU M.
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HNcnonb3oBanne 3agqaHHBIX PSIIOB JAHHBIX

Bribepure Ha srcTe TUaTIa3oH STUEEK, TOIIEKATIIX 3ATI0JTHEHIO.

OTrpoiiTe qrAaIoroBoe OKHO «3amoHuTh paasd (IIpaska — 3a-
THOJTHUTE — PsiaeD).

Bribepure mapamerpsr muis psa.

Ecnu BeIOpan mapamerp «JIuHeMHBIN», TO BBEIEHHOE IpHpAa-
IeHre TT0CJIeI0BATEIbHO MPUOABIISIETCS K KaMKIOMY YUCTy PSIa,
aBas cieaymoliee 3HAYEHHE.

Ecnn BriOpan mapamerp «Poct», TO BBeIEHHOE IIPHUPAIIEHIE
TIOCJIeIOBATEIPHO YMHOKAETCA Ha KaKJ0e YUCJIO psama, JaBas
cIlenymolee 3HAUYEHUE.

Ecimn BeIOpam mapamerp «J/lata», To BBeIeHHOe IIpHpAalleHIe
TI0CJIeIOBATEIHHO TPUOABIISIETCS K YKA3AHHON eTMHUIIE BPEeMEeHH.

3.5.6. Dynrkuuu

Calc mmeet GOJTBIITOE YKCIIO BCTPOSHHBIX (DYHKITAMN: MATEMAaTH-
YECKHX, CTATUCTUYECKUX, JIOTHYECKUX, (DUHAHCOBHIX U T. 1., KOTO-
pbIe TI03BOJISIOT TTPOU3BOIUTE CJIOMKHBIE PACUETH B JIEKTPOHHOM
tabaurie. C HEKOTOPHIMHU U3 HUX MBI C BAMU TTO3HAKOMUMCS.

Berpoennsie pyHrmmnn

OYHKIUY 3aJa0T BHIYUCIIEHUS II0 3aJaHHBIM BeJIUYMHAM,
HA3BIBAEMBIMHU apPTyMEHTAMHU, ¥ B YKA3aHHOM IOPSIKE, HA3BIBA-
€MOM CHHTAKCHCOM.

Aprymenramu (yHKIIUH MOT'YT OBITh:

Yucaa

Texct

Jloruueckre BesTmunHbB! (MCTUHA, JIOKD)
CcCBUIKM HA SYEeHKHU

KoncrauTet

° DOyHKIINT

Heobxoaumo ciieauTh 3a COOTBETCTBUEM THUIIOB ApPTYMEHTOB.

Hammcanre pyHKIMM HAUMHAETCS ¢ YKA3AHUSI MMEHU (OYHKIIHI,
3aTeM BBOJWTCSI OTKPBHIBAKOINAS CKOOKA, YKA3BIBAIOTCS APTYMEHTHI,
OTHEJIAIOIIMEC TOUKOM C 3aIITOM, 4 3aTeM — 3aKPhIBAIOIIAS CKOOKA.

YT00bI BCTABUTH (PYHKIIMIO MOKHO BOCIIOJIb30BAaThCA «Macre-
poM (pYHKIIHID, KOTOPBIN BhI3bIBaeTcsa koMaHmol Beraska — OyH-
KIS UM KHONIKOM  Ha maHem uaerpyMmenToB (miu CTRLAF2).

Hampumep, moct 4 mm Tadbauity 3HadeHUN QyHKIIUA y=sin(x)
Ha orpeske [-3;3] ¢ marom h (h=0,5; 0,1...).

Oran 1. 3amosHuM crosber ¢ aprymeHTaMu (MOMKHO 3aII0JI-
HUTDH U CTPOKY).

B crosibiie A 6ynmem pacriosiarath sHavyeHus: aprymenTa (X), B
crosbite B — snavenuss pyHKIMM.
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B aueiirax Al u Bl samuieM 3arooBKM CTOJIOIOB — «X» 1 «Y»,
COOTBETCTBEHHO.

BarosHUTE AYeKM cToJI0A A 3HAYEHUAMH apryMeHTa (pyH-
Kimu: -3 -2,8 -2,6 ...3 (MCI10J1b3ys1 aBTO3AIIOIHEHHE).

Oran 2. 3amnoysrHuM gyedku crosidia B sHaveHuavu QpyHKIHN
sin(x).

Crenatite stuetivy B2 axrtwBHOM w BoI3oBHTE «Macrep
byHRIRIN:

VEiaskure KaTeropuio QyHKIIHN (MaTeMaTUYECKUe) U BBIIEJIH-
Te HYKHYIO (DYHKIIHIO B CITUCKE (JBOMHBIM IIIEJTIKOM).

Vrasxute aprymeHT QyHKIHY (B HAIIeM cjiydyae apryMeHTOM
OyJer cChlJIKa Ha sSTUefKy, B KOTOPOM XPAHWUTCS 3HAYEHHE X, TO
ectb A2). MOsKHO ITPOCTO MIEJTKHYTH Ha HYKHYIO STYEHKY TAOJIHITHL.

Hasmure OK.

Crommpyiite popmysry 13 ssueiiku B2 Ha ocrasibHBIE TUCHKH.

Ilpumeuarue. B ciryuae, ecsim mpaBusia HaTUCAHUS QYHKITUN
M3BECTHBI, MOYKHO He obpamatbesa k «Macrepy QyHKIUID, a BBe-
¢ty PYHKITAIO HEITOCPEICTBEHHO ¢ KJIaBUATYPHI B CTPOKY BBOIA.

[Tpu 3amosiHEeHMY sTYeEeK 3HAYEHUSIMU apTyMeHTa MOKHO OBLIIO
HCIO0JIB30BaTh popmyiry =A2+0,5 (miasa sueiiku A3) 1 CKOIIMPO-
BaTh €€ B OCTaJIbHBIE STUEHKHU JI0 JIOCTHIKEHUS HYKHOTO 3HaJe-
aus (3) wiu (bostee oOIUMA cirydail) B OTHeJIbHON Avelike (Ha-
npumep C2) 3ammcars 3Hauenwme h, Torma B Aueiike A3 Oymer
dbopmyna =A2+$C$2 (0ObaCHUTE, IIOUEMY HCIOJIL30BaHA a0Cco-
JIIOTHAS CCBLIIKA).

Brosxeunsie pyHKIUN

AprymeHToOM (DYHKIIMH MOKET OBITH (DYHKIIMS, TO €CThb JOILY-
CRAIOTCS BJIOKeHHBIe QyHKIMn. JJ1sa 3aganns BIOKEHHON QyH-
kruu B Macrepe OyHKIIMI B KadecTBe apryMeHTa Hal0 yKa3aTb
dyHEIMO (HamkaTh KHOIIKY ).

3aganne 3.5.11

B crosibie C Berumcinre sHaveHus QyHrmun  glx) = 4/tan(x) — 1.

Jlornueckue dpyuxnumu

Oyurnusa [F samaer 1ormyeckyio IIpoBepKy YCJIOBUA U BBIIIOJ-
HseT pas3jnJHble NeMCTBUA B TOM CJIIyYae, €CJIM YCJIOBHE BEIIIOJI-
HEHO U eCJIX He BBIIIOJIHEHO.

Cunrakcuc

IF (Vcaosue; Torma_suavenwne; MHave_sHadeHue)

VYcioBue: m00oe 3HAYEHNME WM BBIPAMKEHME, KOTOPOe MOKET
umetsb 3Hadenrne TRUE nnu FALSE.

Torma_suadenne (HeoOA3aTeJILHO): 3HAYEHHE, KOTOPOE BO3-
BpalllaeTcs, eCJIM YCJIOBHE BHIIOJIHSIETCA (TO eCTh BO3BpAaIllaeT
saauenue TRUE).
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WNuave_sHavenme (Heo0sI13aTeIbHO): 3HAUYEHNE, KOTOPOE BO3-
BpalllaeTcs, eCJIM yCJIOBHE He BBIIIOJIHseTCa (TO ecTh BO3BpalllaeT
spauvenue FALSE).

Pacemorpum mpumep. Ilycrs B stueiike Al mmosib3oBaTeNIb 3aITH-
IIeT YHCJIO, a B auelike Bl moixeH HOSIBUTHCS TEKCT «0oJIbine 10»
WIH «MeHbIne 10» B 3aBUCUMOCTH OT 3aJaHHOTO YKCJIA.

Pemrenne: Tak Kax MBI He 3HAeM KaKOe YHCJIO OyIeT 3amucaHo
B Al, ucnionbayem gpyukimmio IF.

B B1 BrizoBem «Macrep QyHKIIUI» 1 BbIOEpeM KATETOPUI0 —
«JIoruueckuey.

B cowmcke smormyeckux (pyHKIIMN OBAMKIBI IIeJIKHEM HA (YyH-
kium IF.

3aIoIHNM apryMeHTHL:

Tecr (ycmoBue) — Al > 10

TOTIa 3HAUYeHue — «oosbire 10»

WHave 3HaueHHe — «MeHbIre 10», mammure «OK», urobw! 3a-
KOHYMUTH BBOJ, (DYHKIIHH.

BamomuuTe stuetivy Al umcaom. [locmorpuTe pesynbrar B
siaetice B1.

Kpome dyurmuu IF ecrs emre soruyeckre pyHKIIUN, N3YIUTE
HX CAMOCTOSITEJIHHO.

PacemorpuM mmpuMep IOCTpOEHUST KyCOYHO-3aTaHHONU (QyH-
grmu. Ha Jlucre 2 mocTpouM TabJIMITy KyCOUHO-3aTaHHOU (PyH-
Ky Ha oTpeske [-2, 4] ¢ marom 0,1:

L { cos(x) 1, opux=0
- sin(x), npu x>0

BarmosHAUTE cTONIOCIT A apryMeHTaMu (PyHKITUHT.

B sueiirke B2 3amatite dpyHKIMIO!

Brizosure «Macrep QyHKIHMI» 1 BRIOEPUTE JIOTHYECKYIO (DYH-
ko IF.

«Tect» B Hamiem ciryuae umeer Bug A2 <= 0.

«Torma sHaueHMe» — BIIOKEeHHAS PyHKIMA cos (A2)-1.

«uave sHaueHne» — BIIOKeHHAS PyHKIMS sin(A2).

Crommmpytite dopmyly u3 adeiikn B2 B ocTajibHBIE AYEHKN
crosiona B.

Bananue 3.5.12

ITocrpoiire Tabuity sHaveHU QOYHKITHN:

—1l,opuax <0

fl:x)={ O,npux =20
1l,mpux >0
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Bapganwe 3.5.13

CospgariTe TaOMUILy OJI BBIYHCICHUS CTUNCHOUH CTYOeHTAM
IO CJIeAYIOIIEeMY MPABUILY: €CJIU CPpeSHUuM 6aJi1 Bhile 4,5 — CcTH-
mergusa 1 000 py6uteit, ecst cpequuii 6ast ot 4 1o 4,5 — 800 py-
Oseii. B ciyuae, ecom cpenHmii 60asi1 MeHbIne 4, CTUIIEHIUS He
BBIILJIAUUBAETCH.

Tabnuiia OOJKHA COmEPsKaTh CIIMCOK CTYOEeHTOB (He MeHee
5 dpaMuInii) ¥ OLEHKHM 10 4 IpeaMeTaM IJIS KaKIOr0 CTYIeHTa.
Cpenuuii 6aJT 1 pasMep CTUIIEHIUN JTOJIKHBI ObITh BBIUHCJICHBI
o popmysam.

3.5.7. Juazpammut u cpagpurxu

Jls1st BU3yasTbHOTO TIPEJICTABIIEHHs OOJIBIIIOT0 KOJIMYECTBA YH-
CJIOBBIX JAHHBIX HUCIIOJIb3YIOTCS TpadUKy U JuarpaMMbl. B amex-
TPOHHBIX TAOJIUIIAX BCETIA UMEITCS WHCTPYMEHTHI JIJIsI TI0CTPoe-
HUS PAa3JINYHBIX TPA(QUKOB, JUArpaMM, THCTOTPAMM H IIp.

ABTOMAaTHYECKOE 3aIOJIHEHHE JAHHBIX HA OCHOBE CO-
IEePKUMOr0 CME3KHBIX TY€eK

Calc mpeocTaBiisieT IMIUPOKHE BO3MOMKHOCTH JIJIS TIOCTPOEHUS
TpaduKOB M JUarpaMM HaA OCHOBE TAOJWYHBIX HaHHBIX. Jly1s mo-
CTPOEHUsT AuarpamMMbl (Tpadui paccMaTpwBaeTCss KaK JaCTHBIN
cayyad amarpaMMbl) HcmoJibayercs «Macrep amarpaMm», KOTO-
poiit BeI3bIBaeTcsa BeraBka — JlmarpamMma niim COOTBETCTBYIOIIEH
KHOITKOM Ha ITaHEeJIM WHCTPYMEHTOB.

Ilocrpoum rpadur dyurmum y = sin x. Jljas aToro co3maiire B
croomax A u B rabiuiry suavenuil pyHKINE y = Sin X Ha 0TPe3Ke
[-3;3] ¢ marom 0,1.

ITocme aroro:

Brimesmure nagnasie B crosionax A u B.

Brizosure «Macrtep quarpammy.

Illar 1. Beibop tuma guarpammer. B mamewm ciryuae — Juar-
pamma XY ([Tasee).

Ilar 2. YrazaHue stueex — MCTOYHUKA JAHHBIX JIJIS JUATPAMMEL

JlnamasoH: IpoBEpUTH IIPABUJILHOCTD YKA3AHUS IHAIIA30HA
IAHHBIX WA YKA3aTh HEOOXOMUMBIN THUAIIA30H.

VEiaknTe, KAk pacIoaraioTcs JaHHbIe B CTPOKAX WJIK CTOJIOLAX.

IlMar 3. Pan mammeix. Hacrpoiika mapamMeTpoB IJIsg Kaskaoro
pana. IToka ocraBiseM Kak ecThb.

Ilar 4. Onements guarpamMel. HacTpoiika mapamerpos guar-
PaMMBI — 3aT0JI0BKA, JIETEHILI 1 T. II.

Ilpumeuarue. Ilocie Toro, Kak mpoIleCC CO3TAHUS IUATPAMMEI
3aBepIleH, MOYKHO BHECTH M3MEHEHUS He TOJIbKO BO BHEIITHUMA BIL
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OuarpaMMbl, HO M M3MEeHHUThb NCTOYHUK JaHHBIX JIJIS Hee. Beimesrus
HeOOXOOUMBIN 2JIEMEHT HuAarpamMMebl (OCH, CeTKY, TOUKU IpadHrKa
HJIM CTOJIOIBI TUATPAMMEBI, IIOMIIMCH II0JT OCAMM, JIETeHIy U T. II.),
OTKPHITH KOHTEKCTHOE MEHIO 11 BHECTH HeO0OXOIUMbIE M3MEeHEHMUS.

Bamanwne 3.5.14

ITocrpoiire rpadur pyaruun f(x)=1/x , roe x € [-5;5] wmar 0,5.

ObpatuTe BHMMaHWe Ha IOBeJeHWe rpadmra B Touke x=0.
Jlns ucrpaBieHusA CUTyaluy yaajanTe 3HadeHre PyHKIIMA B TOY-
re x=0.

3aganme 3.5.15

Ilocrpoiire cemeiicTBO KOocumHycomd Buaa y=a- cos(b -x)+c Ha
orpeake [0;4] ¢ mrarom Tadysrsmm 0,2,

3HauyeHUsa KOHCTAHT @, b, ¢ 3aHeCceHbI B OTeJIbHbIe SYeHKH.

Ha smucre 3. Haunnas ¢ suetiku A6 cosmaitre Tabauily 3Hade-
HUT K09 PUITIEHTOB.

b c
2 -2 2
-4 0,7 -1
0,4 3 0,3

A Hyxe, HaunHasa ¢ gueiiku All u no Al4, cosmarite Taban-
Iy 3HAYeHUU (PYyHKIINY IPU Pa3HbIX KoadduiimenTax (3HaAYCHUS
pacIioJIaraTes 0 CTPOKAM).

X
yl
y2
y3

1. B stueticy B11 Beemure 0, B stueticy C11 Beemure 0,2. C mmomorinsio
MapKepa 3arloJIHEeHHS 3a0oJHUTe 11-yI0 CTPOKY TAOIMIIBI BIIPABO.

2. B suetiry B12 BBemuTe popMyTy KOCHHYCOUIBI, UCIIOTIb3Y
roadppurmenTs! a, b, ¢ u3 crpoku 7. OTHOCUTEIFHBIMU WU a0Co-
JIIOTHBIMH JOJIKHBI OBITEH anpeca? CromupyiiTe hopmMyJsy BIpago.

3. Amasormuno BBemure opmysisl B B13 u B14, ucmonbsys
TOCIeAYIONINe 3HAUYCHUS U3 TAOIUIIB K0a(P(UITHIEHTOB.

4. Brigennre monyuennyio Tadiuiry. IlocTpoiite muarpammy.
Uctonbayitre Tun «Toueunasm.

5. ameHnuTe HeKOTOpbIe 3HAYEHUSA K09 (DUIIIEHTOB B Ta0JIH-
e koadpdurmenTos. Kax mensiorest rpaduky QyHKITHHA?
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Bananue 3.5.16

ITocTpoiiTe mapameTpuuecKkyo QyHKIIAIO:
x=2c0s’t

y=2sin’t rtmet € [0 ; 6], mar Tadyssamu 0,2,

OrBeneM 11 Tabmisl crpoku ¢ 40 mo 42. B aueiikax A40-A42
3aIIUINnTe:

t
x=2cos’t

y=2sin’t

1. C momoIIpo aBTO3AMOSTHEHUS 3a0JIHUTe CTPOoKy 40 sHave-
uusamu ot 0 1o 6 ¢ marom 0,2.

2. B sauetixy B41 BBemure dopMyJIy IS BBIYUCIEHUS 3HAYE-
Huit x. CromupyiiTe BIIpaso.

3. Beegure hopMysty SIS BEIYUCTICHUN 3HAYEHUN Y B TUEUKY
B42. Cromupyiite BIpaso.

4. Brigenure 41 1 42 cTpoky TAOJIUIIBL ¥ IIOCTPOMTE TOUCUHYIO
ouarpamMmy.

Bananwme 3.5.17

ITocTpoeHme MOBEPXHOCTH TUIIEPOOSTUIECKOrO ITapaboIonIa 2
= x2-y?

x € [-3;3], y € [-3,3], mar tabyasamun 0,5.

1. C moMOIIBI0 ABTO3AIIOIHCHUS BBEIUTE 3HAUCHU X. 3aII0JI-
HUTe cToJiber] A (HampuMep CTpoku oT 71 1o 83) 3HAYEHUAMHU OT
-3 mo 3 c marom 0,5.

2. Amanornuno BBeguTe 3HaueHna y (sueriku B70: N70).

3. B aueiiry B71 BBeqtuTe hopMyJty 71 BEIUUCTIEHUSA 3HAYEHUH 2.

ITomymatitTe, KaK MCIIOJB30BATH 37€Ch AOCOJIIOTHYI M OTHOCH-
TeJILHYIO ajipecaliuio. BerroMmHauTe mprMep ¢ Ta0IUIe YMHOMKEHHIS.

BarmosHATE (QOpMYJIy BIIpABO ¥ BHU3 HA BCE TYEHKU TAOJIUIIEL.

4. Beinesmre 0stox B71:N83. Iocrpoiire quarpavmy, THIT — JIAHIINL

3.5.8. Ilouck onmumaJsibHO20 peuteHus

Ectb mespiiz kiaace 3amad, CBA3AHHBIX € IIOMCKOM OITHMAJILHO-
ro perrenusd. PaccMoTpuM OqHY M3 HUX.

Hexoropoe mpeamnpusaTre mIpors3BOIUT IPOIYKIIAIO IBYX BH-
noB 111 u 12 u3 ceippa tpex BumgoB C1, C2 u C3. 3amacs! cbipbs
Ha craage C1 — 200 equanir, C2 — 400 eguaun u C3 — 300 equ-
muil. g opoussomerea npoxaykimu 111 Tpebyercss 2 equHUIIBD
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coipba C1, 8 eguumni ceipba C2, 5 equuu ceipba C3. s mpo-
uaBojcTBa mponykumu 112 tpedyerca 5 equnmiy ceipbsa C1, 5 emu-
Hutl ceipbs C2, 6 emuawMI chipbst C3. 3aBo He MOMKET BBIIIYCKATH
bostee 100 eguHUIL KaKION MPOAYKIIMU B AeHb. Jloxom or mpo-
masku equHUIB Tpoaykruy [11 — 50 y.e., 112 — 40 y.e. CkosbKo
eIUHAILL KAKI0N IPOAYKIINN HAI0 IPOU3BECTH, YTOOBI IPHUOBLIbL
ObLIa MaKcuMaJIbHAa?

Jliia perrenuns mogo0HBIX 3a0aY MOYKHO HMCIIOJIb30BaTh Pera-
TeJib, KoTopblii 3amyckaercsa Cepsuc — [louck perrenus (ecam
9TOr0 MyHKTA MEHIO HeT, TO HeoOXOIMMO YCTAHOBUTH PACIIHpe-
Hue Solver).

CocrasbTe cieayonryio Tadauiy (puc. 3.17).

1 2 g 5 =50"B3+40°B4
1 5 8 B
=C3"B3+C4™B4 | =D3"B3+D4"B4 =E3"BI+E4"B4
200 400 300

Puc. 3.17. CocraBiermne TabIAIIHI 11 TIOUCKA OIMTUMAJILHOTO PETITeHUS

B sueiikax B3 u B4 ykasaso mpousBoibHOE KOJIUMYECTBO BBI-
pabareiBaemoir npoaykiuu, sueiiku C5, D5, E5 comep:xat dop-
MYJIBI JIJISI pacuera 3aTPaT ChIPbs KamKI0To Buaa, sueiku C6, D6,
E6 — samacs! celpbsa Ha ckiIaze, B sueiike F'3 Berumcisercs moxo
OT ITPOM3BOCTBA TIPOIYKITUH.

1. Broimenwure stuetiry F3.

2. B nyuxkre mento Cepsuc Hatinure «Ilonck penrenns» (nan
Solver). B saBrucuMocTH OT TOro, Kakoe paciinpeHre YCTAHOBJICHO,
oTkpoercs okHO «Permarens» niu okHO «OnTUMAaIBHOE PEIleHne.

3. B orkpsieiiemcs oxHe «Permatesnb»:

VeraHoBUTE IiesieByIo sueiky $F$3;
PesynbraTr — MakcuMaIbHOE 3HAUEHUE,
Namensia sueiiku — B3:B4

JlobaBuTh OrpaHUYeHU:

" Ccputra Ha sueriy: CH

" VYceioBue: <=

. Orpaunuenwne: C6

O O O O
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r ™
Pewarens @

Llenesan aueiika SFS2

Pesynerar ) Maxcunayn
© Musntiaym
rasene

Wzmenan sueiikn $BS2:5BS3

OrpannunTentHbie ycrosus
Cebinka Ha AuediKy Onepauna 3HadeHne
SCs4 $C85
$Ds4 $Ds5

SES4 SESS

0 ][ Crpaska ][ Jakpemn ][ [ ]

Puc. 3.18. Pemarenn

o Anasyornuno nia D5, D6 u E5, E6.

o Jlastee ciremyeT yCTaHOBUTD eIlle HEKOTOPhIE orpa-
HHUYEHUs, OTKPHIB OKHO «[lapaMerpr»: mepeMeHHEbIE IIPUHATH KaK
HEOTPHUIIATEIbHBIE U IeJI0UNCICHHEIE.

o Ilociie yrkasaHmsa Bcex OrpaHHYEHHN HAMXKATH
KHOOKY «PermnTey.

4.  ABTOMAaTHYECKH IOJIKHO OBITh HaimeHo perrenwue: [11 =
40, I12 = 16. Pemnrenne He0OXOIMMO COXPAHUTD.

3ananne 3.5.18

DupMa 3aHEMAETCI COCTABJICHUEM IHUETHI, COAep:KaIleil IIo
kparinei mepe 20 emuumnir 0eakoB, 30 exuHMIn yriieBomos, 10 exu-
Huil xxupoB 1 40 equHun BuTaMuHoB. Kak meriessie Bcero mocTuvb
9TOrO IIPU YKA3AHHLIX B TAOJIKIIE IIapaMeTpax IPoIyKTOB?

Xi1eb Cost Cymenas DpyKTHI Moutoxo
phIGa
Benku 2 12 10 1 2
YraeBonsr 12 0 0 4 3
Hupsr 1 8 3 0 4
Buramunb 2 2 4 6 2
Ilena 12 36 32 18 10

Bananwne 3.5.19

Dupma BBIIIYCKaeT ABa Habopa yooOpeHHi JIss ra30HOB: 00-
BIYHBIA U YIyUITIeHHBIN. B 00BIYHBIN HAOOP BXOIAT 3 KT a30THBIX
ynobpenwnit, 4 Kr pocdOpHBIX U 1 KI' KQJIUHHBIX, a B YIyUIIIeHHBIN
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— 2 KI a30THBIX, 6 KT OoCOPHBIX 1 2 KI' KAJTUHUHBIX yI00peHUH.
W3BecTHO, YTO [JIsT HEKOTOPOTO Ta30HA TPEeOyeTcs 110 MEeHBIIeHn
mepe 10 kr a3oTHBIX, 20 KT pocOpHBIX U 7 KT KaJIUHHBIX yI00pe-
auit. O6bryHb Habop crout 39, yayunrenusiii — 4$. Crkombko u
KakKuxX HabOpOB yOoOpeHUH HAL0 KYIIHUTh, YTOOBI 00ECIEeUUThH II0-
TPEOHOCTH ¥ MUHUMH3UPOBATH CTOMMOCTD?

3.6. Cpencrea koMnbpOTEPHOI rpaduku

KomMmmborep xax yeTpoicTBO OJIs 00pabOTKM TAHHBIX IIPHMe-
HSJICA M3HAYAJIBHO JIJIs 00pabOTKY YMCITIOBOM HH(OPMAIIAH, a BO-
Bce He rpaduyeckoit. OTHAKO TOHUMAaHUE TOTO, UYTO Tpaduyueckoe
peJcTaBJIeHne TaHHbIX 3HAYUTEIbHO yI00Hee JJIS BOCIIPUITHI,
YeM UYKCJI0BOE, IIPUBEJIO0 K BOSHUKHOBEHUIO U PA3BUTHIO KOMIIBIO-
TEePHOH rpamKm.

Ha mepBrIx mopax pasBuTHe W IpHUMeHEHHEe TpadUuecKux
M300paKkeHn#, MOCTPOEHHBIX KOMIILIOTEPOM, CIEPIKUBAJIOCH He-
COBEPIIEHCTBOM MEXaHHYECKUX YCTPOMCTB BHIBOJA IpadpruecKoi
unpopMmaruu (IpuHTEp, rpadorrocTponuTesib). Ilepsbie pucyHKN
OBLIIN OUeHb IIPUMUATHUBHBI, OHU BHIBOAUJINCH B CHUMBOJIBLHOM PEsKI-
Me U COCTOSIJIM M3 PA3JINYHBIX CHUMBOJIOB — 3BE3JI0YEK, KPECTUKOB,
OykB (mceBmorpacdmra). Taxmm obOpasoMm mmedaTasnch rpaUKN
byHEKITII, T300paKeHNs Pe3yIbTaTOB HAYYHBIX MCCIIEIOBAHUN U
Iaske XyIOosKeCTBeHHbIe M300paskeHusa (penponyKiuu JIsKoKoHIbL,
OUHINTEeAHA U T. 1I.).

[NoaBnenue rpaduyecKux IHCIJIEEB IIPOU3BEJIO HACTOSIILYIO
PEBOJTIOITHIO B KOMITHIOTEPHOM I'padrKe, TAK KaK IO3BOJISAIIO TIOJIY-
YaTh HA 9KPaHe 9JIEKTPOHHOIO IWCILIesT He TOJbKO CTATUYECKHUe,
HO U IBMIKYIIMECS U Jaske B3auMoeicTyoe n3oopasenns. C
TeX II0p 00JIACTh IIPUMEHEHUS KOMIILIOTEPHOM IpadrKy Bce Bpe-
M PACIIUPSAETCS.

3.6.1. Obnacmu npumerHeHUua KOMNbIOMEPHOU 2papuru

Hayunasa rpadguxa

OTo HaIIpaBJIeHNe MOSIBUJIOCh CAMBIM IIepBBIM. Mcmosb3yerces
JIJIsT BU3yaJtu3aiyu (HATJISIHOTO U300pakeHus) 00beKTOB HAyY-
HBIX MCCJIeJOBAHNMN, Ipadgprmueckoi 00paboTKN pe3yJIbTaTOB.

Hampumep, IInpoko mpruMeHseTcess KOMIILIOTEpHAI TpaduKa JJId
U3y4ueHUsI IPUPOIHBIX U Teorpaduyueckux sipieruii. ['paduaeckre
CHCTEMBI, IIPeJHASHAYEHHBIE JJIS TAKOr0 MCIIOJIb30BAHMS, TOJIMKHEI
obecreuuTh cos3maHue 1 00paboTKy reorpadUIecKuX U peIbedHbIX
KapT, OKeaHOrpapuUIecKuX KapT, KAPTHI IOTOMEL U M30JIMHUIA.
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Kpome Toro, KommbioTepHass rpaduKa HCIOIB3YEeTCs IIPU UC-
CJIEIOBAHUU aCTPOHOMUYECKUX, (PU3UUECKUX, XUMHUIECKUX U JIPY-
TUX ABJIEHUMH.

NusxkenepHas rpadura (KOHCTPYKTOPCKAA)

OcCHOBHOE HAIpPaBJIEHWE PA3BUTUS CHCTEM WHIKEHEPHOM! rpa-
(brKmM cBsI3aHO ¢ aBTOMATH3AIIMEN UYEPTEKHBIX W KOHCTPYKTOP-
CKUX pabor.

WNuxenepuas rpadura sBisgercs 00S3aTEILHBIM 2JIEMEHTOM
cucrem apromartusarmu mnpoextupoBanus (CAIIP). Otu cucre-
MBI TIPUMEHSIIOTCS TIPU TTPOEKTUPOBAHUN KOMIIOHEHTOB U CHCTEM
MeXaHUYECKNX, dJIEKTPUUECKUX, dJIEKTPOMEXaHUUECKUX U JJIEK-
TPOHHBIX ycTpoiicTB. CoueTaHMe pacdeToB ¢ rpadUKOM MO3BOJISIET
IPOBOJUTH B HATJISIHON (popMe ITOWICK ONTUMAJIBHON KOHCTPYK-
ITUY, TTPOTHO3UPOBATH IIOCJIEICTBHUS, K KOTOPHIM MOTYT IIPUBECTH
U3MeHeHUs B KOHCTPYKIMH. mKeHepHas rpaduKa MO3BOJISIET
TOJIyYaTh JBYXMEpHBIE HM300pasKeHusT (IPOEKIMHA ¥ CeYeHUs)
TPeXMEepPHBIX 00BEKTOB.

JHenoas rpadura

Cucrembl mesioBOM rpaduKM HpeaHA3HAYEHBl JJIS Tpadude-
CKOTO O0TOOpasKeHUsT JAHHBIX, XPAHUMBIX B 9JI€KTPOHHBIX TAOJIH-
max u BJl. Takum o6pasom odopMIIAIOT IIJIAHOBLIE ITOKA3aTeJIH,
OTUYETHYIO JOKYMEHTAITHAI0, CTATUCTUYECKHE CBOMKHU U T. 1. OOBIu-
HO MCXOJHBIE JTaHHbBIE 0TOOPAKAIOT C IIOMOIILI0 IPadKOB, KPYro-
BBIX M CTOJIOYATHIX JTUATPAMM.

Xyno:xecTBeHHAs U peKkaaMHas rpaduka

[TosBosster co3maBaTh peKJIAMHBIE POJTUKH, MYJIBTQUIBLMBI,
KOMIIBIOTEPHBIE UTPHI, BUIEOTPE3CHTAIINHT U T. .

I'padprrueckme makers, penHA3HAYEHHBIE JIS PEIIEHUs II0-
IOOHBIX 3aj1a4, TPeOYIT OOJIBIINX PEeCcypCcoB KOMIIbIOTEepa I10 OBI-
CTPOJIENCTBUI0 W HAMSTH. ITHU MPOrPaAMMEBI IIO3BOJISIOT CO3IaBaThH
peaJircTAYeCKre N300paKeHUs M KOMIILIOTEPHYIO aHuMaItuo. s
CO3IAHUSA PEAJIMCTHUCCKUX M300PAKeHNN UCIIOIb3YeTCs CIIOMKEBIM
MaTeMaTUYeCKUH almapar, IPY IOMOIITHA KOTOPOTO PACCIYUTHIBAIOT-
¢S TIPUOTMIKEHU, yIaJIeHUsI, TIOBOPOTHI, 1ed)OpMAITHH TIPOCTPAH-
CTBEHHBIX 00BEKTOB, IIepeaava OCBEIeHNs, PACIIOIOMKEeHU TeHeH
C YyYeTOM 3aKOHOB OITHKH. JIBHiKyIImecs M300paskeHUs TaKike
TIOJIyJatoTCsT HA OCHOBAHUY PACUYETOB. XYIOMKHIK CO3aeT HAYAh-
HYI0 ¥ KOHEUHYI0 hady IBUKEHUI 00bEKTa, 4 BCe IIPOMEIKYTOUHBIE
COCTOSTHUST PACCUUTHIBAIOTCS W M300PAIKATOTCS KOMITBIOTEPOM.

Uianocrparusuasa rpadpukra

[IporpamMmHBIe cpeicTBA MILITIOCTPATUBHON IpaUKN I03BOJIS-
0T MCHOJIb30BATH KOMITBIOTED JJIST IMPOM3BOJILHOTO PUCOBAHUSA U
yepuenwus. [Ipocreiinme mporpaMMHBIE CpPeJICTBA 9TOW HAIpas-
JIEHHOCTY HA3BIBAIOTCS TPAPUIECKUMH PETAKTOPAMH.
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3.6.2. Cnocobvt ghopmuposarnus
2pagpuueckozo u3odpaxiceHus

Cyr1mecTByeT 1Ba OCHOBHBIX CII0CO0A TpeCTaBIeHus Tpadude-
CKUX M300paskeHui — IIPHU ITOMOIIIHA PACTPA U BEKTOPHBIN.

Pacrposasa rpadukxa

PacrpoBoe nsobpaskeHne CTPOUTCS U3 OT/IEJIBHBIX TOYEK (TTHK-
ceJiell), KaskIasi U3 KOTOPBIX MMeeT OIIpeIeIeHHOe TOJIOKeHNe U
mBer. 300paskeHre omuChIBAETCS KOHKPETHBIM PACIIOIOKEHUEM
¥ ITBETOM KaKJIOM TOYKU B PACTPOBOM M300paKeHUU HE CYIIECT-
ByeT 00BbEKTOB KaK TAKOBBIX (JIMHUIM, (pUryp u T. 1I.).

B mamsiTu kommbIoTepa pacTpoBoe M300paskeHue MpeIcTaBIe-
HO HabOPOM KOJIOB: KOOPIMHATHI TOYKHY (M1 HOMEP) U KOJI I[BeTa.
Eciu n3obpaskeHre COCTOUT TOJIBKO M3 YePHBIX U OEJIBIX TOYEK, TO
JIJIsT XpaHeHUs [IBeTa OHO0M Touku Tpedyercs 1 our. Yem Gosbimne
IIBETOB, T€M 0OJIbIlIe OUT TpedyeTcs Mg XpaHeHUs 1IBETOBOH Xa-
PAKTEPUCTUKN KAKIOM TOYKH, TeM O0JIbIlle OymeT o0beM daiiia ¢
TaKUM U300paskeHueM.

PacrtpoBoe n3obpaskeHnme xaparrepusyercs pasperieHuem (Ko-
JIMYECTBOM IIMKCeJIeH B M300paskeHN) U IMIyOMHOM 1BeTa (KOJI1-
JecTBOM I[BeToB). Ha KauecTBO pacTpoBOro M300paskeHUs OKA3bI-
BAeT CYIEeCTBEHHOE BIUSHUE TO YCTPOHCTBO, C TIOMOIITBI0 KOTOPOTO
ero MmpocMaTpuBanT (MOHUTOP WJIA HPUHTEDP). BBIBOI pacTpoBoit
rpaduKu Ha YCTPOHCTBA ¢ O0Jiee HU3KUM pa3pelleHueM, 4eM pas-
pelllenre caMoro n300paskeHus, ITIOHU3UT ero KavecTRoO.

v

Puc. 3.19. MacmrrabupoBaHre pacTpoOBOr0 U300pasKeHUST

Ilpu wmamenenum pasMepoB wu3o0paskeHuWs (MacIITadHUpoBa-
HUM), KauecTBO m3obpaskenus yxymamraercs (cm. pue. 3.19). Ilpu
YMEHBIIIEHNN HECKOJIBbKO COCETHUX TOUEK IIPeodpasyoTcs B OJHY,
TI09TOMY MCUE3AI0T MeJIKHe JeTasu. [[pyu yBeInueHny — yBeJInau-
BAeTCsT padMep KaskJI0M TOUKHM, KAaPTUHKA IpeBpaliaercs B Habop
I[BETHBIX KBAJIPATUKOB.

Pacrposbre n3obpaskeHuss MOryT OBITH OJIyUYEHBI IIPU CKAHU-
poBaHuH, POTOrPapUPOBAHUY U BUIEOCHEMKHN ITPY ITOMOIIIY ITUX-
POBBIX AIllIaApPaToOB M KaMmep.
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Hocrouncrea:

e PacrpoBbie n300paskeHnsa 0OYeHb XOPOIIO IepPensaioT peaslb-
Hble o0paspl. OHM 3amMevaTesIbHO IIOAXOLAT I (pororpaduii,
KapTUH W B JPYTUX CJIydasx, Korja TpedyeTcs MaKCHMaJIbHAS
«eCTECTBEHHOCTH.

o Jlerxo BBIBOOATCS HA MOHUTOP WJIX IPUHTEDP, MOCKOJIBKY
9TH YCTPOMCTBA TOKE OCHOBAHBI Ha PACTPOBOM IIPUHITHIIE (hOpMHU-
POBaHMSA N300PAKEHIA.

Henocrarku:

e DBoubioir 00bemM, HEOOXOOUMBIN IJIA XpaHeHUd H300paske-
Hus. PacTtpoBoe mao0paskeHre BBHICOKOTO KayeCcTBA MOKET 3aHU-
MaTh COTHH MeradoauT maMsaru. J[i1ss o0paboTKy MX HYKHBI MOIII-
HbIEe KOMIIBIOTEPHL.

o Ilioxast macmrabupyemocts. JI1oboe naMeHeHre pasMepoB
Hen30esKHO IPUBOAUT K YXYIIICHUI0 KAYeCTBA: IIPU YBEJINUCHUN
IIMKCEJIH He MOTYT IIOSBUTHCA «M3 HUYEro», IPU yMEHbBIIEHUH
YacTh MUKCEJIOB IIPOCTO BEIOPACHIBAETCS.

BexTopuasa rpadukxa

BexTopHoe maobpaskenne dhopmupyercsa ua 00bEKTOB (TOUKA,
JIMHUS, OKPYKHOCTD, IPSAMOYTOJILHUK, KPUBAas U T. [I.), HA3bIBA-
eMbIX IIpuMuTHBaMu. IIpu oTOM coxpaHseTcs He caM PHUCYHOK,
a mpaBmJia ero IocrpoeHus. Hampumep, I IIOCTPOEHHUS KPY-
ra COXPaHATCSI He BCe MUKCEJIM KPyra, a KOMaH[Ia «IIOCTPOUTH
kpyr paguycoMm 30 ¢ merTpom B Touke (50,135) 1 3axpacuTh ero
KpacHBIM I1BeTOM». Touka 3a1aeTcss CBOMME KOOPIUHATAMMU, KPH-
Basg — KOOPAUHATAME Hadaja ¥ KOHIIA W ypaBHeHueM. [loaromy
(baiiel, XpaHAIIre BEeKTOPHBIE M300paskeHUs, MMEIT CpaBHU-
TeJILHO HeOOJIBIITON 00heM.

IIpu pemaxTUpPOBAHUN JJIEMEHTOB BEKTOPHOTO M300pAaKeHMUs
M3MEHSIOTCS ITapaMeTphl JIMHUHN, 3a1a0IuX (OPMY oTHUX dJIEMEeH-
TOB. MOKHO TTIepPEeHOCUTD 9JIEMEHTHI, MEHSITh UX (DOPMY H I[BET, HO
9TO HE OTPA3UTCS HA KAYeCTBE MX BU3YAJILHOIO IIPEICTABJICHMU.
B BekropHOM M300paskeHnn Bce yacTu (IPUMUTHUBBI) MOTYT OBITh
H3MeHeHbI He3aBUCHUMO JApYT OoT apyra. JI1o0oi n3 HUX MOKHO yBe-
JIMYNTH, TIOBEPHYTH, 1edOPMUPOBATD, IIEPEKPACUTh U JIasKe CTe-
PeThb — OCTAILHBLIX 00BEKTOB 9TO He U3MEHMUT.

Bexropuas rpaduka He 3aBUCUT OT pa3pelneHusi, TO eCTh MO-
sKeT OBITH II0KA3aHa B PA3HOOOPA3HEBIX YCTPOMCTBAX BHIBOAA C Pa3-
JIMYHBIM PacIIupeHreM 0e3 II0TepH Ka4ecTBa, TaK KaK H300paske-
HUe IePeCYUTHIBAETCSI B PACTPOBOE IIpeJICTaBJIeHNE JJIS JAHHOTO
YCTPOMCTBA HEIIOCPEICTBEHHO IIepe] BEIBOAOM HA YCTPOMCTBO.

Hocrouncrea:

e HebOonpmoit 00beM paiiia, XpaHSIIEro BEKTOPHOE H30-
OpaskeHwne.
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e OOBEKTHI BEKTOPHOMN rpadUKM JIETKO TPAaHCHOPMUPYIOTCS,
UMH JIETKO MaHUIYJUPOBATH, UTO HE BJIMSIET HA KAYECTBO M30-
OpasxeHUs.

o HauecTBeHHOe TpescTaBIeHNe H300paKeHUs Ha JIOO0OM
yCTpPOMCTBE BBIBO/IA.

HenocraTok: He mpeocTaBisgeT BO3MOKHOCTD JJIS CO3aHUA
oTopeanucTHUeCKIX N300 AMKEHIIA.

3.6.3. ®paxmanvHasa cpagura

OpaxkraabHas rpaduka BOSHUKIIA U HAYAJIa Pa3BUBATHCA KaK
CPEeJICTBO M3yYEHUST CJIOKHBIX JTUHAMUYECKUX CUCTeM. Pe3yJib-
TaThl KOMITBIOTEPHBIX 9KCIIEPUMEHTOB OTKPBLIN IIEpPe]l YIYCHBIMU
VIAUBUTEIbHBIA MHpP IpaduuecKux 00bEKTOB, KOTOPBIE IO JTOIO
He MOMaJaJIu B I0JIe U3yUeHUsT HAYKH WUJIN ObLIN OTOPOIIEHEI €10,
Kak «bechopMeHHBIEY.

Tepmun «dppaxramm BBes B ynorpedsierne B 1975 1. amepuran-
ckmit martematuk benya Mammensopor. OpakranamMu oH Ha3BaJI
CTPYKTYPBI, 001 1AI0IIIFe TBYMS BAKHBIMU ITPU3HAKAMU: U3JIOMAaH-
HOCTBIO M caMomono0reM (JIrodasi 4acThb CTPYKTYPHL II0J00HA BCEMY
mestomy). CJ10BO «ITOTOOHEBIM HE BCera uMeeT KJIACCHYECKUHM CMbICII
WIMHEMHO YBEeJINYEeHHBIN WM YMEHbIIIEHHBII, HO BCeraa HaXOINUT-
CsI B COOTBETCTBUU C IITUPOKUM TOJTKOBAHUEM CJIOBA (IIOXOKIID.

Puc. 3.20. MuoxectBo Maunersopora (dparMeHT rpaHUIIbL)

[Tousitme dpaxTama Bo Bcell ero KpacoTe MaTeMaTHYECKUX
CBOMICTB W TUIyOMHE (PU3WUECKUX CJIEJICTBUM BOIJIO B CO3HAHME
MaTeMAaTUKOB 1 (DU3UKOB I10CJI€e OITy0IuKoBaHus B 1983 1. KHUTH
Mannensopora «@pakraapHas reoMeTpus mpupogs». B 1984 r.
COCTOSIJIACh BHICTABKA «I'paHMITBI Xaoca», Ha KOTOPOH OBLIN mIpes-
CTaBJIEHBl KOMIIBIOTEPHBIE M300paskeHUs (PpaKTasIoB, IIOJIyUeH-
Hble B bpemenckom yHuBepcutrere. B 1986 r. BhInIa KHura X.-
O. Ia#rrena u II. Puxrepa «Kpacora dpparranos». Opaxraisb-
HBIHA OyM OXBATUJI ILJTAHETY.
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Puc. 3.21. Muoxecrso HKionmna

OpakrajabHasa rpadprKka OTHOCUTCS K BBEIYHCIIIEMON Ipaduke,
TO ecTh M300paskeHre He CTPOMUTCS M3 HEeKOTOPOro Habopa IIpH-
MWTHBOB, & SBJISETCA Pe3yJbTATOM BBIIIOJIHEHUA HEKOTOPOIro
asrroputma (rrporpaMmal). CBOHCTBO caMOITOM00MS TT03BOJISIET TI0-
JIYUUTH M300pakeHUsT MOXOMKMe Ha peasibHble MPUPOIHBIE 00h-
eKTHI: JIePeBbsI, TOPHI, JTAHAIIA(THI, YTO IIIUPOKO MUCIIOJIb3YETCS B
KOMIILIOTEPHBIX UTPAX JJIs CO3IAHUSA BUPTYAJIbHON PeaIbHOCTH.

3.6.4. Ileemosvie moode.iu

JlJ1a onmcaHus IIBETOBBIX OTTEHKOB, KOTOPBIE MOI'YT OBITH BOC-
IPOM3BENEHLl Ha dOKpaHe WX IIPU IIeYaTH, padpaboTaHbl CIIeIn-
aJIbHBIE CPEeNCTBA — l,8emosble MO0l WA CUCMeEMbL UBemos.
Hawubousee vacro ucmonbaytores mogean RGB u CMYK.

RGB

B or0i1 m1BeTOBOM MOmEIM IBET KaMKIOr0 IIMKCEJISI OIpenelIsi-
eTcsi TpeMs OCHOBHBIMH IIBETOBBIMU KomIoHeHTamu: Red (xpa-
cubiM), Green (sesennim), Blue (cuHuM), coueTaHuss KOTOPBIX MO-
IyT JaTh 16 MUJIJIMOHOB Pa3JIMYHBEIX OTTEHKOB. V3o0paskeHus B
JAHHOM PEeKHMe COMIEepPsKaT TPHU KaHAaJIa — II0 OJHOMY HA KAKIbIA
user. IInkcesp B KakI0M M3 KAHAJIOB ONUCHIBACTCA S-OMTOBBIM
KOIOM M MOKeT IIPUMHUMATE 3HadeHusd oT 0 mo 255. Eciau nukcens
uMeeT 3HaueHUd apkocTy 0 OIS KaKI0To I[BETa, TO OH MMeeT al-
COJIIOTHO YepHEIi 1BeT. Ecim 255, To a0CoI0THO OeJIbIiA.

B pesrnve RGB paborator MOHUTOPEI, CKAHEPHI U TEJIEBU30PHI.

CMYK

Pesxkum mcrrosibayeTcest mpi o Ir0TOBKE ITBETHBIX M300paKe M K
nevatu. M300paskeHuss B TaHHOM peskHMe COOEePsKaT YeThipe KaHa-
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J1a, IO OTHOMY IJISI Kaskoou ocHoBHOM kpacku: Cyan (rosy6oir), Ma-
genta (mypryproitr), Yellow (sesrroit), Black (uepmoit). Coueranue
TOYEK, HATIeUaTAHHBIX 9TUMHU YETHIPHMSI KPacKaMMU, co3aeT Bee 60-
TaTCTBO IIBETOB, MOJIyuaeMbix mpu medatu. B peskuve CMYK uep-
HBIH ITHUKCEJTh TT0JIYIAeTCs CMEIITeHEeM BCeX TPEX OCHOBHBIX ITBETOB,
TIPY OTCYTCTBUM KPACKH TI0JIYIAETCs OeJsTbIi 1TBEeT — ITBeT OyMATH.

Jse momemun RGB u CMYK «uporusomosnmoxuas». Maobpaske-
Hus B pesxkume CMYK sanumator Ha 25% 6oJibllle MecTa, YeM B
romupoBke RGB, mosTomMy pexoMeHIyeTcsi BBIMOJIHSTH peIaK-
TupoBaHue B pe:xume RGB, a sarem mepeBomguTh €ro B peskuM
CMYK nma meuatn.

3.6.5. O630p npozpammHbLX CPeocme 0Jis CO30aAHUS
u o6pabomru cpaduueckux u3odpaxcerull

CorelDraw, Adobe Illustrator — mawmbosiee MOITyJITPHBIE
BEKTOPHBIE peIakTopkl, cpenu cBobomuoro ITO maubostee momyJis-
peH pemaxrop Inkscape. 9tu BekTopHbIe rpaduueckre pegaKTo-
PBI 06J18/1a10T MOIIIHBIM UHCTPYMEHTAPHUEM JIJISI CO3TaHUS BEKTOP-
HBIX m300paskennii. O6IaCcTh IPUMEHEHUs — JIeJoBasi rpaduKa,
MaKeThI 00JI0MKEeK IJIs IIeYaTHRIX uamauuii, IarepHer-rpadura.

Adobe Photoshop — cambrit n3BecTHBIN cpeyt KOMMEPYECKOTO
I1O pacrpossiii rpadryecknii pegakTop, aHAJIOT CPEaU CBOOOIHOIO
I10 — pegaxrop GIMP. Ot pacrposble pegaxkTophl IIpegHa3HAYe-
HBI 151 00padoTKN POTOrpaprIecKux n300paskeHuI: PeTyILH, KOp-
PEKIIMH IIBETOBBIX ¥ TOHOBBIX OTHOIIIEHHUH, T00aBJICHUS OIITUYECKIX
apperroB. OcHOBHOE Has3HAUYEHNE — HOIIEUATHASA IOAIOTOBKA M30-
OpaskeHM 171 OCIeMYIOIIEH IIyOIMKAIINH B II€UATHBIX U3TaHUIX.

Autodesk 3D Studio, ceobomubIii pegaxkTop Blender — tpex-
MepHbIe TpadudiecKkre peaaxkTopbl. I103BOJISIOT co3maBaTh Tpex-
MepHBIE CIIeHBI C UMUTAIIAEN TEKCTYP, OCBEIIEHHOCTH, IIPOCTPAHCT-
BEHHOT'0 OKPYsKeHUsT 00bEKTOB, COUeTast MX ¢ aHUMAaIlneil 00bEeKTOB.

AutoCad, KOMITIAC-3D (ects GecniiaTHasa Bepcus) — CU-
creMbl aBromMaTtuaupoBaHuoro mpoexktupoBauus (CAIIP), mosy-
YHUBIIKE IIHPOKOE PACIIPOCTPAHEHUE CPeaU HHIKEHEePOB-IPOSKTH-
poBiuKoB. [lo3Bosiger MPoeKTUpPOBATH OOBEKTHI CAMOM pa3JInd-
HOM IIPUPOJBI OT TEXHUUECKHUX YCTPOMCTB [0 apXUTEKTYPHBIX CO-
OpY?KEeHUM, UMeeT BO3MOYKHOCTH JJISI PACIIMPEHUS TPUMEeHEHUS
CHCTEMBI B PA3JIMYHBIX HAIIPABICHUSIX 0JIAT0IapsT JTOIIOJIHUTEIh-
HBIM IIaKeTaM IIPOrPaMM.

ArchiCad, 3D Dream House Designer, ArCon — cucremsbr
711 Pa3paboTKU apXUTEKTYPHO-CTPOUTEIHHBIX IIPOEKTOB, JIJIS Pas-
PabOTKN MHTEePHEePOB U JIAHANIIA(QTHOIO IU3aMHA C UCIIOJIb30BAHM-
eM TpexmepHoi rpadurn. IlosBossror cosgasars poTopeamcTrde-
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CKUEe N300paKeHNST aPXUTEKTYPHBIX 00BEKTOB OKPYIKAIOIIETO JaH-
nmadpra, UMeeT BCTPOEHHYI0 OMOJIMOTEKY TIPeIMETOB HHTEPhepa.

3.6.6. Ynueepcasnivbnvie ghopmamut
epadguueckux ¢haiiios

@opMaThl OIPEIEJSIIOT CI0CO0 XpaHeHUs HH@OPMAIUU B
daiiine (pacTpoBBIA UM BEKTOPHBIN), a TaAKMKe KCIIOJIb3YyEeMbIH
AJITOPUTM CHKATHUS.

BMP (Bit MaP images) — yuuBepcaabHBII hopMaT PACTPOBO-
ro u3obpaskenust, ucroiabdyembrii B OC Windows. [lommepsxusa-
eTcs MHOTUMU rpaduIecKIMHU peIaKTOpaMu, PEKOMEH/IYeTCs IS
o0MeHa JTaHHBIMU C IPYTUMU IPUJIOKEHUIMH.

TIFF (Tagged Image File Format) — pacrtpoBsrii, mommep-
JKUBAETCSI BCEMU OCHOBHBIMH TpadUUeCKHMMU PeIaKTOpaMu Hu
KOMITBIOTEPHBIMU TiTaTdopMaMu. MCrmoab3yer ajaroputM CoraTHs
0es morepu mH@oOpMaluu. PexomMeHayercss s MCIOJIb30BAHUS
pu paboTe ¢ U3TATETBCKUMH CUCTEMAMH.

GIF (Graphics Interchange Format) — pacrpossrit. Mcmoss-
3yeTr appeKTUBHBIN AJITOPUTM CiKATUSA 0e3 ImoTepu UHPOPMAITUHN
(TIOUCK TIOBTOPSIIONINXCSA B PUCYHKe y30poB). Pexomenayercs miis
XpaAHEeHUsT KOHTYPHBIX (C YETKMM KOHTYPOM) Ipad)HMUIecKUX H30-
OpaskeHHIT ¢ OTPpAHUYEHHBIM KOJIMYECTBOM ITBETOB.

PNG (Portable network graphics) — pactpoBsrit dopmart xpa-
HeHUsA rpadudeckoil HHPOPMAIIUHU, UCIIOJIL3YIONIUN ciraTre 0e3
norepb. @opmat PNG cripoexTrpoBaH 15T 3aMeHBI YCTaPEBIIero
u 6osree mpocroro dgopmara GIF. @opmar PNG peromenmyercs
IIJIsI ICTIOTb30BaHus B MiHTepHeTe.

JPG — pacrpossriii. Ucmosb3yer ap(peKTUBHBII aJIrOPUTM CoKa-
TS ¢ TOTepsAMHU (JTaHHBIE, KOTOPHIE He MOTYT OBITh BOCIIPUHSITHI
YeJI0BeUECKUM TIJ1a30M). PexoMeH iyeTcs s MHOTOIIBETHBIX (ho-
TorpaduUecKrx n300paskeHui, BEI3BIBAET 3aMeTHBIe NCKAMKEeHUS
YEeTKO OYEePUEHHBIX KOHTYPHBIX PUCYHKOB.

EPS (Encapsulated PostScript) — phopmar BekTopHBIX Irpadu-
deckux (aiiioB, MOIIEPIKUBAETCS KOMITBIOTEPAMHU PA3HBIX IJIAT-
dbopm. Peromennyercst 1151 me4aTH U CO3TAHUS MILIOCTPAITHAH B
HACTOJIbHBIX M3/ATeJIbCKUX CHCTEMAaX.

WMF (Windows MetaFile) — BexTOpHBIII yHUBEpPCAJIBHBIN
dopmar, ncnonbsyercss B Windows-IpHIoKeHUAX.

Bomnpocs! qyia camonpoBepku
1. HasoBure ob6actu mpuMeHeHUsT KOMITBIOTEPHOM IpadyuKH.
2. Kak moxHO KiaaccuduImpoBaTh KOMIBIOTEPHYIO Tpadukry
o c110co0y popMUpoOBaHMA N300pAKEeHNA?
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3. Kakue 11BeToBBIE MOEJIM HCIIOJIB3YIOTCI B KOMITBIOTEPHOMN
rpaduxe?

4. ITpuBenuTe TpUMEPHI IPOrpPaMM, IIPETHASHAYEHHBIX JIJIS pa-
0OTHI ¢ KOMITBIOTEPHOM TpaduKoii, B ToM urciie u cBoboguoe 110.

5. ITepeuncanre ocHOBHBIE (pOPMATHI IpadUUecKuX (paiijios.

3.7. Pacrpossiii rpadpuveckuii pegaxkrop GIMP

GIMP — GNU Image Manipulation Program. 9ror pemaxrop
IIPUCOHEH [JIS PEIeHIs MHOKECTBA 3a0a4 110 CO3TAHUI0 N300paske-
HUM, X U3MEHEHUIO, BKJII0Uasl PEeTYIlb (poTorpaduii 1 MHOKECTBO
Opyrux BoamoskHocTelr. ITporpamma GIMP mHOrodyHKITMOHAIBHA.

GIMP - cBoGomHOE TIporpaMMHOe 0becIiedeHne, BEIITyCKaeMoe
noxn munensueit GPL. GIMP Bxonut B cocTaB GOJIBIIMHCTBA IH-
crpubyrruBoB GNU/Linux.

910 KpoccrraTgopMeHHAd IPOrpaMma, MOMKET OBITh HCIIOJIb-
30BaHA M B TAKHUX OIIEPAIIMOHHBIX crucTeMax, Kak Linux, Microsoft
Windows u Mac OS X.

GIMP nmoppep:xusaer dopmarer dainos: GIF, JPEG, PNG,
XPM, TIFF, TGA, MPEG, PS, PDF, PCX, BMP u muorue npyrue.

Odumaneueii camt npoexra GIMP: www.gimp.org.

3.7.1. Oxna, nanesiu UHCMPYMEHMOB,
Hacmpoex u 0uaJi0208

Pabora B pemaxTope opraHu3yeTcsi ¢ IIOMOIIHI0 HECKOJIBKUX OKOH.

Kax TaxoBoro rizaBHoro okHa He cyiectsyer. Kasmoe nsobpa-
SKeHVe OTKPBIBAETCS B OTIEJIEHOM OKHE.

B ormesnsuaoM okxHe pacmosraraercs u [laHe b MHCTPYMEHTOB.

|| MHCTpYMEHTBI BblAeNeHWA

WHCTPYMEHTBI Npeobpa3oBaHMA

WHCTPYMEHTBI PUCOBaHKWA

LBET NepefHero naaHa u ¢}CIHE

=y

Puc. 3.22. IlaHess HHCTPYMEHTOB

Ecim HaBecTr Kypcop MBIIIHM HA KAKOM-JI00 9JIEMEHT IIAHEe ! HH-
CTPYMEHTOB, TO TIOSIBUTCS TTO/ICKa3Ka 0 Ha3HAYEHWHU 3TOTO dJIEMEHTA.

144



CucTeMHoe 1 NpYKIaaHoe NporpaMmmHoe obecnedyeHme

B mamenu mpencraBsieHBI TOJIBKO OCHOBHBIE WHCTPYMEHTHI.
Ilepeuens Bcex MHCTPYMEHTOB JocTyIleH uepe3 meHwo «HHcTpy-
MEHTBD OKHA M300pasKeHMsI.

IIpu BEIOGOPE MHCTPYMEHTA IIapaMeTpPhl ero HaCTPOUKU OTO-
OpaskaroTcsa B OKHE IHAaJIora, II0 YMOJYAHHUI IIPUKPEILJIEHHOM
K MaHeJ W HWHCTPYMeHTOB. EciaM mo KakWM-TO IPUIUHAM ITO
OKHO OTCYTCTBYET, TO BEPHYTH €r0 MOKHO yepe3 MeHio «OxHa» —
«IIpurpernisgonecs TUaJIOTH, IIEPEeHeCcs 9TOT UAJIOT IO Ia-
HeJIb MHCTPYMEHTOB.

Kpome manesmm mHCTpYyMEHTOB HA dKpaHe MOI'YT PacIoJIaraTh-
csT Apyrue IMaHeJId — BCIOMOTaTeIbHbIe OKHA, IpeIHa3HaYeHHbIe
JIJIs1 BBITIOJTHEHUS PA3JIMYHBIX OIlePaIlril Ha  N300paskeHUSIMU.

Ilo ymosruamuio BcroMmoraTesbHAS ITaHE b BKJIOYAET CJIeIyIo-
mue guasoru: «Cmom», «Kamansm, «Korrypem, «Mceropusa meiicr-
Buiv, «[Isem, «Kuctm», «Texcryprsm, «'pagunente» u ap. Kasabrit
nuaJjor odbopMIIeH B OTIeIbHON BrJIaAKe. MokHO HaskaTuem Ha
KHOIKY 4| BOUTH B MEHIO HACTPONKM BKJIAIKNA U JOOABUTH HOBBIM
IUaJIOT UJIU yIAJIUTh HeHYKHBIH.

[ ManuTpsl UBETOE @

ManuTpel yeetos =

News3 (256) -

Pzintjet (L)

[

Pastels (18)

Plzs

(258)
Reds (256)
Reds And Purpies (30

Raoyal {256)

Tango Icon Theme (27}

m

Topegraphic (256)
Visibone (336) =

s 8 @

- FEMERITS

Puc. 3.23. Jlnamor «Ilamurpem
3.7.2. Omkpvimue u3obpadxceHus

Komanma ®aitsr — OTKPBITH BRISBIBAET JUAJIOT OTKPBITHS haii-
na. Eciu usobpasxkenue 6n110 co3gano ¢ nomorisio GIMP, To Mmoo
OTKPBITH ero yepesd Mero Paitsr — OTKpeITh mTocsenaue. [losasures
CITMCOK HeJAaBHUX M300paskeHn, Ha T KOTOPBIMU BbI padorasu. [1pu
BBIOOpE Hy:xHOM uKTorpaMmMbl, GIMP orkpoer usobpaskerme.

Haxonsice B daiiyioBoM MeHem:xepe, MOKHO HAKATH HA ITHK-
TOTPpaMMy HYKHOTO (haiijia ¥ mepeTaliuTh Ha TaHeJ b HHCTPYMEeH-
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toB GIMP. N306paskenre oTKpoeTcss B HOBOM OKHe. Kcyu mukTor-
paMMy IepeTaniuTh Ha cyliecTByoiee usoopaskenne B GIMP, o
daitn mobaBuUTCA KAk HOBBIA CJIOM MJIM CJIOW 3TOTO U300paKeHuUs.

Bo MHOTHX IpUITOIKEHUSIX BOSMOMKHO HAMKATH HA N300pakeHue
(a He TOJIBKO HA MUKTOIPAMMY) U IIEPETAIUTh ero Ha IaHeIb HH-
crpymenTos GIMP.

3.7.3. Ommena oeticmeuti unu onepauuti
¢ uszobpaojicernuem

OTMeHUTH TocJIeHee TeHCTBUE MOYKHO KCIOJIb3ysT KOMAaHIY
IIpaBxa — OTMeHUTH.

Eciiz HeoOXomuMo OTMEHUTE 0O0JIbIllee KOJIMYECTBO OIIEPALIMIA,
TO HCIIOJIb3yeTcsa BRaagka «Mcropus mericTBuin. AKTUBHON SBJISA-
eTcsl TIocJIeTHsIsT KoMamaa cruucka. OHa oJcBeYeHA CHHUM ITBe-
toMm. [llesruox 1o 1000 KOMaH/Ie B CIIMCKE UCTOPUH JIEHCTBUH BO3-
Bparaer n3o0paskeHre B COOTBETCTBYIOIEE COCTOSHUE, OTMEHSIS
BCe cJIeyIoNIme 3a Hew KoMaHabl. OTMEHUTD JeHCTBUS MOYKHO U
VIAJIUB COOTBETCTBYIOIIIE KOMAH/IBI M3 CITUCKA, HaskaTtreM Ha Del.

OTMEHITE @
T

Wcropun aeiicrenii =
[r—

-

MpAMGyToRLHGE Brigeneny

OuncTuTe

CHATHE ELgEREHIR

Puc. 3.24. Inasor «Vcropus neiicTBuin
3.7.4. Macuumab u3obpasicernus

B GIMP wusobpasxeHnss MOMKHO HPOCMATPHUBATH B PA3HOM
Maciraoe.

IIpu oTOM HM3MeHsIEeTCS TOJIHLKO dKPaHHOE IIPeICTaBJIeHNe H30-
OpaskeHUsI, a He ero PaKTUYECKHN pasmep. B cTpoke cocTosHMSA
OKHa m300paskeHus (BHU3Y cJieBa) BBIBOAUTCSA MaciiTab m3obpa-
SKeHUs B IIPOIIEHTAX.
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OTKpoiiTe TPON3BOJIBHBIN Tpaduyuecknii aiia. YBeauubTe, a
3aTeM YMEHBIIINTe MACIITAO 9TOr0 N300 aAsKeHI.

OTO MOSKHO CIIeIaTh HECKOJIBKUMU CIIOCO0AMMU:

1. Bermmoaure komamay Bug — Macmrrab, yctaHOBUTE Y100-
HBIH 17151 paboThl MacIITao.

2. BeibpaTts uHcTpyMeHT «JIyma», ycTaHOBUTH B mapameTrpax
WHCTPYMEHTA MTPUOJIHU3UTD WK OTHAJNUTD, U B JAJbHEHIIeM JJIs
OBICTpOrO TIeperIToYeHus yuepxuBaTh Kiaasurry CTRL.

3. OTtkpreTh OkHO «HaBurarum», UCIIOab3yss KomauHmy Bmm —
Oxnmo masuranmu. [lamens Navigator (Hasurarop) cocrour ua
OKHA IIPOCMOTPA, CTPOKU YHPABJIEHUS MACIITAOOM M KHOIIKAMU
yipaBjeHus (B HISKHeN dacT). B OKHe mpocMoTpa BHUIHO BCe
n300pakeHne IMeJINKoM. PaMKa oTMedaeT 4acTb H300parkeHmusd,
BUIMMYIO B OKHe JokyMeHTa. [lepemeras paMKy, MOSKHO yIIpaB-
JIATHh BUAMMOM YaCTbI0 M300pakeHusI B OKHE H300paKeHus.

Jlist mameneHns Maciraba MOKHO ITIePEMECTUTD PETYJISITOP TI0
IIKaJIe BIIPABO JJIS YBEJIMYEHUS, BJIEBO JIJIsl YMEHbIIIEHUs WJIN HC-
M0JIb30BATh KHOIKHU YIIPABJIEHUSI MACIITA00M.

Haeurauus @

1OKHO HABUIALLAW 5]

Puc. 3.25. Ilanens «HaBurarop»

3.7.5. Boioennenue gppazmenma u3odopaxrcerus

VMenue BoIIeIATH PparMeHTh N300paskeHU nMeeT 00JIBIToe
3HAYEHUeE JIJISI PEeIAKTUPOBAHUSA U MOoHTaKa dororpaduuii. Jlemo B
TOM, YTO TOJIBKO BBIJIEJIEHHYIO 00JIaCTh MOYKHO IT€PEMECTUTH C Of1-
Horo m3obpaskenus Ha apyroe. [Ipu peTyImpoBanuy 1 IIBETOKOP-
PEKITNH BCe M3MEHEHUS ITPOU3BOISITCS TOJBKO B BBIIEJIEHHOI 00-
JIACTH M He MOTYT HOBJIUSITH HA OCTAJIFHYIO YaCTh U300paKeHU.
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B pacrposoit rpadmre He cyiecrByer o6bexToB. To, uTO TIIa3
BOCIIPHHHMAET KaK JepeB0, [IBETOK, JINIIO YeJIOBEKA — BCEro JIUIIb
Ha00p PaA3HOIIBETHHIX ITuKcese. [Ipeskie, yeM mepeMecTuTs 1iBe-
TOK Ha ¢oTorpadguu mIm U3MEeHUTH ero SIPKOCTb, HEOOXOIHUMO CO-
OOIIUTHL PACTPOBOM IMporpamMMme, Kakas IPyIIla MUKCEJIEH COCTaB-
JISIET 3TOT IIBETOK, TO €CTh BBIIEJIUTH €ro. BOKpPYT BBIIEJIEHHOM
00J1aCTH TIOSTBUTCST MEPITATOIIAS IyHKTHPHAS JIMHS.

Wsobpaskenne, pacloJIOiKeHHOe 34 IIpelesaMHu BBIIeJIeHM,
HA3bIBAETCA MACKUPOBAHHOM 00/1aCThI0. JTa 00JIaCTh HEJOCTYITHA
JIJIsT PeJaKTUPOBAHUSA U, CJIEI0BATEIBHO, 3AIMUINEHA OT CIydai-
HBIX U3MEHEHUH.

B pacrposoit rpadmke He Bcerga mpocTo co3aaTh BhIJIETIEHNE.
OTUM 00BACHSIETCA PA3HO00pa3re CPEeICTB BBHIAEICHUA: MHCTPY-
MEHTHI IIPSAMOYIOJILHOE BBIEJIeHIe, dJIJINIITHYECKOe BhIIeJIeHIE,
snacco (IIpOM3BOJILHOE BBIJEJICHUE), BOJIIIeOHAas maJouka (BbIIe-
JIeHUe CBSI3AHHOM 00JIaCTH), BBIJEJIEHUE II0 I[BETY, YMHBIE HOMK-
HUIIHI (pacIo3HaBaHUe KpaeB), PesKuM «BreicTpas Macka» 1 1p.:

21| BBIZIEIEHME TTPSMOYTOJIBHIKOM;

| 9JLIIUIITHYECKOE BRIJIEJICHHE.

Beimesnenue obmacTu B BHIE Kpyra HJIM KBaJapara: Ha-
YHHUTE BhIJEJICHNE, HAMKMUTE U yAep:KuBaiTe Kiaasuury Shift.

Brigenenne oGiacTu paBHOMEPHO BO BCE€ CTOPOHBI OT
HEHTPAIbHON TOYKU 00JIACTH: HAUHUTE BHIJEJIeHNEe 00JIACTH,
HaskMuUTE U yaepsxkusaiite kiaasumry Ctrl.

CHATBH BBIZIE€JI€HHUE: IEJIKHYTh BHE 00JIACTH BBIIEJIEHS UITH
BBIIIOJIHUTE KoMaHay Beimesienne — CHATL BBIIEICHHE.

Bananwe 3.7.1

Haiinure rpadmueckmit daiin®, comepskallinii I'PYIIIOBOM
OpTpeT, Kak, Hanpumep, Ha pucynke 3.26 (http://www.sxc.hu/
photo/1251759). Tpebyerca moJIydnuTh HHIUBUIYAJIbHBIE TIOPTPE-
THI B OT[IEJIbHBIX paiiiax (cm. puc. 3.27).

Puc. 3.26. I'pymmoBoit moprper

2 HcnonbzoBausl cBoOOIHBIE doTorpaduu ¢ caiira http:/www.sxc.hu.
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Puc. 3.27. UunuBuayaabHble IOPTPETHI

Jluisa aToro BbIZEIEHHBIN 00BEKT depe3 Oydep oOMeHa CKOIHU-
py#iTe B HOBBIY co3maHubIi aiii. [lpu cosmamuu daiima Heoo-
XOMMO YKa3aThb pasMep XOJICTA, Ha KOTOPHIHM OyIeT IMOMEIIeHO
usobpaskenne. Pasmep BhIOeIeHHON 00JIaCTH MOMKHO IIOCMOTPETH
B IapaMeTrpax HACTPOMKN WHCTPYMEHTAa BBIIEJIEHUs, PAacCIIOJIo-
SKeHHBIX [I0J] [IaHeJIbI0 MHCTPYMEHTOB.

IIpu pabore ¢ ororpadreit MosxeT BOSHUKHYTH sKeJIaHIe OTpe-
3aTh OT U300paKeHMsT Bee JiniHee (II0JIsT, (PParMeHThI OKPYIKAIOIIei
00CTAHOBKH M T. [I.). DTOT IIPOLIECC HASBLIBAETCA KAOPUPOBAHUEM.

Bamanwue 3.7.2

Brrmostaure kagpupoBanme nsobpaskenus Ha puc. 3.28 (http:/
www.sxc.hu/photo/1152142) Ttak, 4roObl HA M300paKEeHUN OCTAa-
Jjack omHa cobaka (puc. 3.29).

Puc. 3.28. Nzobparxkenune 11 KagpUPOBAHUA

Puc. 3.29. zobpaskenue, MOJIyIeHHOE B Pe3yJIbTaTe KAJIPUPOBAHUS
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C momoIIbo0 MIPSIMOYTOJILHOTO BBIJIEJIEHUST 00BEIUTE PaMKOMN
H300paskeHne, KOTOPoe HeoOXOIMMO OCTABUTE. 3aTe€M BBIIIOJIHUTE
romauay Msodpasxenne — OTKkaIpupoBaTh B BhIJEJICHUE.

Bunvemka, Kak CpeJCTBO XyI0KECTBEHHOr0 oopMIIeHNsa do-
Torpadgun (0cOOEHHO IIOPTPETa) CO3L4AETCS IIPOCTO, HO BBIMJISIIUT
adppeKTHO.

Bananwe 3.7.3

Cospatite BuHbETKY 1Jjist odopmieHus moprpera (puc. 3.30
http://www.sxc.hu/photo/1282098).

Puc. 3.30. Iloprper Puc. 3.31. Bunberka u mmoprper

C moMOIIEL WHCTPYMEHTa «OJLIUIITHYECKOE BEIICICHAE» BEI-
IeJINTe SJUINIITUYECKYI0 00JIacTh Ha POTOrpadomu.

Pacrymeska cosmaer IJIaBHBIN II€pPexXOol MEMKIY MHUKCEJISIMU
BBIJIEJI€HHOM 00JIACTA U IIMKCEJIIMU, OKPYsKAIOIIUMU BBIIEJICH-
HyI0 o0JtacTh. PacTyIeBka ompeessgercs B rapaMerpax HHCTPY-
MeHTa BBIJEJIEHNs, HYsKHO IIOCTABHUTH TaJioury «PacTymreBaTsb
Kpasi» W 3a/1aTh PaJuyc pacTyIileBKu, Hampumep, 20. Mau MoskEo
BBIIIOJIHUTE KOMAaHIy Brigenenme — PacryieBaTh M B IOSIBUB-
LIeMcsi OKHe 3aJaTh 3HaveHue pacrylreBku. [loka BbI He 3aMeTH-
Te HUKaKuX U3MeHeHUH.

Brimotaure xkomauny Beimesenme — MaBepcus. Brigesnennas
¥ MACKMpPOBAHHAS 00JIACTH IIOMEHSJINCH MECTAMU. Y IaJIUTe BhI-
neseHHyo 0o6sactb. CHUMUTE BBIZIEIEHTE.

Tax kax pasmep m300pakeHHs OOJIbIIE pa3Mepa BHHLETKH,
ocTaroTes OesIble oA, Y0epure nX, U3MEeHHUB pasmep xoscra. [Ipu-
KHHBTE, KAKOB pa3Mep BUHBETKH C ITIOMOIIbI0 HHCTpyMeHTa «Fame-
puTesip». 3aTeM BBITOJIHUTE KoMauay Maoopaskernne — Pasmep xout-
cra. B oTkpBIBIIIEMCS OKHE BBEAUTE HOBBIE PA3MEPHI IJIMHEBI U IITH-
puub (10 cm x 13 cM) 1 yRasKUATe TPU HEOOXOJMMOCTH CMeIleHHe.

OnxHako ObICTpee BBIIOJHUTE KoMaHTy Maobpaskenre — ABTO-
KaJIpUpOBaTh N300pasKeHIe.

150



CucTeMHoe 1 NpYKIaaHoe NporpaMmmHoe obecnedyeHme

Jlost co3maHmuA BhIEI€HUN HEIIPABUJIBLHONU (POPMBI CIIy-
skaT mHCTPpyMeHTHI «Jlacco» u «YMHBIe HOMKHUITB.
+* HcmonbsoBanue uactpyMmeHTa «Jlacco» HarmoMuHaeT mpo-
1ecc PUCOBAHUS KaPAHIAIIIOM, ¢ TIOMOIIBI0 KOTOPOTO BBI 00BOIHTE
HYKHBIA (pparMeHT U300paskeHus.
ax MHCTpyMeHT «YMHBIE HOKHUIIBD 0Y€Hb YI00€H IIPU BBI-
6ope 00BEKTOB HEITPABUJILHON (POPMBI C YeTKMM KOHTYpOM. I'pa-
HUIIA BBIJIEJIEHUS «IIPUJIUIIAeT» K JUHUH, PA3Ie/Id0IIeil CBeTIIbie
U TeMHBIe ydacTkm um3obpaskenms. [llemuxom MBI craBATCS
KOHTPOJIbHBIE TOYKH. KCIM WHCTPYMEHT HETOYHO OIpPeIesIserT
HY’KHBIA KOHTYP, MOKHO YIaJIUTh HEITPABUJIbHBIE KOHTPOJIbHBIE
TOYKHU U IIOCTABUTH HOBBIE KOHTPOJIbHBIE TOUYKH IIETIKOM MBIIIIH.

3.7.6. Tpancghopmauusa évi0es1eHH0O20
phpazmenma u3odbpaxceHus

Brinenenusiii pparMeHT M300paKeHIs MOSKHO TPAHCHOPMUPO-
BaTh (MEHATHL MacIITad, BpallaTh, 0TOOPAKATh II0 BEPTUKAJIM 1 II0
TOPM30HTAJIM W Ip.) IPHU IIOMOIINM HHCTPYMEHTOB IIPeodpPa30BAHMSI

SsSErAR

Bananwe 3.7.4

Bosbmure dotorpacdmio, momobHYI0 m300pakeHHOM ~Ha
puc. 3.32 (http://www.sxc.hu/photo/815412). YBenuubTe KoJmue-
CTBO IITHUIL B MCXOIHOI dpoTorpacmu (puc. 3.33).

Puc. 3.32. icxomHoe n3obpaskeHme

Puc. 3.33. Tlonyuennoe nsobpaskesHne
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Brigenure usobpaskenne jiedes ¢ ero oTpaskeHueM B Boe, HC-
HOJIb3yst Y MHBIE HOKHUIIBL KaskIplil IIe/Y0K JIEBOM KJIABHIIEH
MBIIITH CO3/TaeT HOBYIO KOHTPOJIFHYIO TOUKY, KOHTPOJIbHBIE TOUKU
COETMHSIIOTCST KPUBOI, MYIEH 1Mo Tpauurie B ndobpaskerun. Jis
3aBePINEeHNs IeJIKHUTE IEePBYI0 KOHTPOJIBHYI TOYKYy. KpuByio
MOYKHO WCIIPABUTH IIepeMelleHreM KOHTPOJIbLHBIX TOUEK WJIH CO-
3MaHpeM HOBBIX TodeK. Korma mportecc BBIIeIeHUS OKOHYEH, IITeJI-
KHUTe BHYTPH KPUBOM, YTOOBI TpeoOpa3oBaTh ee B BhIIEJICHUE.

Beinesternyro obstacts crornmpyiire B 0ydep oomena (IIpaska — Ko-
POBATh), a 3aTeM BeraBbTe B n3oopaskenue (IIpaska — BeraBurs).

Berasmenusiit pparmeHT H300parkeHUS MOKHO TIEPEMECTUTD B
Hy:KHOe MecTo dpororpaduu “ .

Bribepure uuctpyment . [lepemernienre u meperamure BhIe-
JIEHHBIT hparMeHT BIIPABO.

Wcmonbayst MexaHU3M TIepeMelieHnsi KOTUHU U WHCTPYMEHTH
Macmmra6 # u 3epraso E, 0oHY YMEHBITEHHYIO KOITHUIO Jiebe st
pasmecTuTe Ha 3aJHeM ITaHe ororpaduu, a IPyryio, OTPasKeH-
HYIO TI0 TOPU3OHTAJIHN, CIIPABA.

#,  HucrpymenT «Bosmne6Has IaouKa» HCIIONb3yeTC A
BBIJIeJIeHUsT OJIM3KHX 110 1BeTy muKcesei. [Ipu atom cremens 6Jru-
30CTH ITBETA TI0JIH30BATEIb MOKET 3a7aTh CAM.

3ananwe 5

Tlomecture m3oOpaskenuwe poIOKM B axBapuym (pumc. 3.35).
Ucxomusie maobpasmenuss — puc. 3.34 (http://www.sxc.hu/pho-
t0/256923, http://www.sxc.hu/photo/8126).

Puc. 3.35. Ilonyuennoe nsobpaskeHne
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Brimennre peiOKy B mcxomHOM haiisie mHCTpyMeHTOM «Bos-
meOHaA IMaJIoUKay.

B mamenu macrporikm wmHCTpyMeHTa «BosmeOHas Imasiodxan,
YCTAHOBUTE IIOPOT UyBCTBUTEJILHOCTU IIBETA, KOTOPHBIM OIIPEeIesia-
eT, KaKoe KOJIMYEeCTBO 0ojiee CBETJIBIX M 00JIee TEeMHBIX IIBETOBBIX
OTTEHKOB, OJIM3KUX K YKA3AHHOMY, OyIeT BKJIIOUCHO B BEIICJICHHUE.
YT00Bl yBEJIMYUTHL AUAIIA30H OTTEHKOB, BKJIIOYAEMEBIX B 00J1aCTh
BBIEJICHNS, HYsKHO BBECTH OoJiblllee 3HadveHue mopora. Hlemxkanre
Boure6roit mastoukoii mo peioke. [logbepure sHavenume mopora Tax,
qT00BI OBLJIA BBIIEJIeHA Best PhIOKA. [I0CKOIBbKY 1TBET 3padvKa CUIBHO
OTJIMYAEeTCA OT OCHOBHOI'O IIBETA PHIOKM, HY3KHO BBIIEJIHUTEH €ro OT-
IIeJIbHO, HO IIPH 3TOM yAEeP:KUBATHL KjaBmilny Shift (yoepsxuBanme
9TOM KJIABMIIIH JOOABJIAET HOBYIO 00JIACTEh B TEKYIIEe BBIICICHHE).

3.7.7. Paboma co cioamu

B GIMP u3zobpaseHns MOryT cogepskaTh OQUH WM HECKOJIBKO
cstoeB. CJI0i MOYKHO CPABHUTD C JINCTOM IIPO3PAYHOM ILICHKH, HA
KOTOPYIO HAHECeH PUCYHOK. KC/IH CI0KUTE TaKMe JIMCTHI CTOIIKOM,
TO TOJIYUYHUTCS W300paskeHre M3 HEeCKOJIbKuX pucyHkoB. GIMP
O3BOJISAET YOaJIsATh, IIepeMellaTh, BpallaTh, MACIITAOHPOBATH
OTHeJbHEIE CJIOH, M3MEHSTDH IIOPSIOK CJIOEB, IIEPEeHOCUTHL dpar-
MEHTHI M300paskeHuil ¢ OgHOro cjiosg Ha apyroi. Hoswie daiinn
coamarores Ha ciioe 3aguero miana (Background). 9to osmavaer,
YTO, €CJIM OTCKAHMPOBATH KAPTHUHKY U OTKPLITH €€ B IIPOrpaMMe
GIMP, oma Oyzmer pasmelarbes Ha cioe 3amuero mirana. Cuoit
Background siBiistercst oco0bIM cit0eM, TaK KAk OH — BCET/Ia CaAMBbIH
JAJILHUM, He MOYKET OBITh IIepeMellleH, He MOKeT UMeTh IIpo3pad-
HBIX YYACTKOB.

Caon \EI
Cnom =
Pexcan:  HOpMankHuii =
Henpozp: [0 1000 4
3anepere: [7] [l

. = Mnaesiouee seygene

(BeTaenenHwii cnok
—
<an B >

# B @ 4 @

Puc. 3.36. quamor «Cmaom»
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Jls1st paGoTHI CO CITOSTMH MCITOJIB3YETCSI BKJIA KA BCIIOMOTATe Ib-
Hott maresn «Ciom» (puc. 3.36). Ha meit orobpaskaercs napopma-
U O CJIOAX AKTUBHOTO JOKYMEHTA. JTa IIaHeJb II03BOJISAET BbI-
[IOJIHATH PA3JIMYHbIE OIlePallii HaJl CJIOAMH (CO31aBaTh, yIaIATh,
JesaTh BUAUMBIMA WJIA HEBUAUMBIMU U IIpP.). OTHU ke Omepallnu
MOSKHO CIeJIaTh, UCII0JIb3ys KoMaHIbel MeHI «Croi». AKRTUBHEIA
cioit B manesw «CJiom» BBIZIEJIEH CUHUM, BUIUMEBIE CJIOM ITOMedYa-
0TCA MTUKTOIPaAMMOM «Ij1as».

Hecronbays orepariyy HaJl CI0SIMHE, CO3IaUM KOJLJIAK, B KOTO-
POM coeuHUM (PParMeHTHl PA3JIMYHbBIX U300PaKeHMUIA.

3ananwe 3.7.6

Bossmure Heckonmbko doTorpadmii ¢ meitsamkeM U KUBOTHBIMUI
u cosnaire u3 arux gororpaduit kotaxk (puc. 3.38). Ucxomgunie
dororpacpum ma pme. 3.37 (http://www.sxc.hu/photo/1350249,
http://www.sxc.hu/photo/1187342, http://www.sxc.hu/pho-
t0/535270).

Puc. 3.38. Komnamx

B nsobpaskenun MUHIBUHOB co31aiiTe yI00HBIM BaM CII0CO00M
BBIJIeJICHUE ABYX ITMHIBUHOB U CKOIUPYHTE ero B 0ydep odbMeHa.

B maobpaskenun meiizaska co3mgaiite HOBBIH ciioii Layer 1, BbI-
mosauB KoMmauay Cioit — Cosgars Ciiolt My HaaB HA KHOIKY
(& B naremun «Ciom». B nuanore «HoBer# c10i» THIT 3a/ITMBKH
cheJsiaiiTe MPO3pavyHbIM. YO0emIuTech, YTO CO3MAHHBINA CJION SABJIS-
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eTcs BUIMMBIM W aKTUBHBIM. BeraBbre ua Oydepa ooMmeHa dpar-
MEHT M300paskeHusi KUBOTHBIX, HAIIPUMep MHUHIBUHOB, B TEKY-
mruit ciroii. Memosb3ys urcrpymenrt «llepemernienne», pasmecture
TUHTBUHOB B HYHOM MecTe. [Ipu Heo0Xo1nMocTH m3MeHUTe pas-
Mep TPYIIBI IIMHTBUHOB, HCIIONL3ys MHCTPYMEHTHI IIpeobpaso-
BaHMsA. AHAJIOTMYHO B TOT K€ CJION BCTABbTE M300pasKeHMe IBYX
OCTABINMXCS TMHTBUHOB U3 (haiisia.

Hcmonbaysa 6ydep obMeHa, BCTaBbTEe H300paskeHHe JIMCHL B
Ipyroi HOBBIM cyioi. OTpasure M300paskeHre JIUCHI 110 TOPHU30H-
TaJIM ¥ YMEHBIITUTE €T0.

Pacmososkure smcy W THHTBMHOB TaK, KaK MIOKA3aHO
Ha PUCYHEKe.

ITopsanox pacroyioMeHnsT CJI0EB MOYKHO MEHATH (IlepeMeIaThb
BIIepes, Hasam). JJ1st 9Toro ncmoab3yiTe OHY M3 KOMaH]I B OTPHI-
Baroremcs merio Cioit — Cronka Cii0eB HJIH KHOIIKH CO CTPeJIKA-
mu B rmauenu «Cirom».

IlommpoOyiiTe M3MEHUTh HACTPOUKY HEIIPO3PAYHOCTH CJIOSI
(IpuMeHsieTcsT K aKTHUBHOMY cJioio). HempospausocTts ompe-
nensercsa auamna3doHoM oT 0 mo 100, rme 0 o3HavaeT IIOJTHYIO
npo3padHocTb, u 100 o3HavYaeT MOJIHYIO HelIpo3pavyHocTh. He-
IPO3pPavYHOCTh HacTpamBaercs B maHean «Ciom» ¢ ITOMOIIBIO
peryasiTopa HeIpO3pavHOCTH.

Aunbda-ranan xogupyer HHGOPMAIIAIO 0 TOM, HACKOJIBKO IIPO-
3padeH CJI0M B KamI0¥M Touke. Ilpw cosmamwmm HOBOro m3o00pa-
SKEHMs OHO COCTOMT TOJIBKO M3 OJHOTO cJosi. Kcitm m3obpaskenue
OBLIIO CO3AHO C HEIPO3PAYHBIM THUIIOM 3AIOJIHEHUS, TO Y JTOTO
cyioa Her asbda-kaHanga. KEciam mo0aBUTH HOBBIM CJIOH, Taske C
HEIIPO3PAYHBIM TUITOM 3ATI0JTHEHU, aTbda-KaHa Co31aeTcs aB-
TOMATHUYECKHA. JTO OTHOCHUTCS KO BCEM CJIOSIM, KpoMme (DOHOBOTO.
YT100BI OTYyUIUTH (DOHOBBII CJIOH C TPO3PAUHOCTHIO MO0 CO3qakiTe
HOBOE M300paskeHre C IIPO3PAYHBIM 3aTI0JTHEHUEM, JTU00 HCIIO0JIh-
ayure komauay Cioit — [Ipospaunocts — Jlo6aBuTh anba-kamall.

Heckompro citoeB n300paskeHnss MOKHO CBSI3aTh W 3aTE€M BO3-
efiCTBOBATH HA HUX, KAK Ha TPYIITY aeMeHToB. {15 aToro mocra-
TOYHO IIEJIKHYTH II0 IIyCTOM IMUKTOIPaMMe CIIPaBa OT IIHKTOrPaM-
MBI «ry1aa». [Ipu aToM mosIBJIsIeTCsT CUMBOJI CBsA3U 1ienb. CBsI3aH-
HBIE CJIOU OY/IyT ITepeMelTaThCsl BMeCTe.

Kaskmerii HOBBII €J101, 700ABISIEMbIM K JOKYMEHTY, YBEJIUM-
Baer pasmep aria. UYToObl M30eKATh U3JIUIITHET0 YBEJIMICHUS
pa3mepa daiina, peKoMeHIyeTcs: 00beJUHUTE CJION, padoTa ¢ Ko-
TOPBIMU 3aKOHUYEHa, UCIIoIb3ysa Komauay Croit — O0beIuHATE C
mpeasaymmM. [Ipu aToM TepsieTcss BOSMOMKHOCTh paboraTh ¢ Ka-
SKJTBIM CJIOEM OT/EJIBHO.
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3.7.8. Tonosas kKoppexkuus

CpencrBa peryJIMpoOBKH IIBETOBBIX OTTEHKOB IIO3BOJISIOT IIPEB-
palraTh TYCKJIbIE ¥ ILJIOXO OKpAallleHHbIe N300paskeHus B ApKUe 1
KpacouHble. XOTSA pe3yabTaT KOPPEKINU HeKOTOPBIX (poTorpadumit
¥ PHCYHKOB MOXKET OKA3aThCs BEJIMKOJISIIHBIM, Uy/iec He ObIBaer.
Eciu B opurnHase oTcyTCTBYIOT HEKOTOPHIE JIETAJIN, TO IIPOTrpaM-
Ma pPeJaKkTUPOBAHUS He CMOKET CO3/IaTh nX ua «Hudero». He cro-
HUT 2KIATh OOJIBIINX PE3yJIbTATOB, €CJIM HCXOMHOE M300paskeHre
MMeeT OUYeHb HHU3K0e KauecTBO.

Toma (0TTeHKHU ITBETOB) M300paKeHUA XapaKTePU3YIOTC IPKO-
CTBIO IIMKCeJIel. JOTH SIPKOCTH JieskaT B guarrazode or 0 mo 255.
CaMoMy TeMHOMY OTTEHKY COOTBETCTBYyeT sIpkocTh 0, a camomy
ceersioMmy — 255. JlmamasoH ApKocTell IIHKCeJIed M300paskeHnsa
HA3BIBAETCS TOHOBBLIM AMAIIA30HOM wu3obpaskeHnus. Hampumep,
ecJIM TOHOBBIN auamasoH dgororpaduu jgexuT B mpemeaax or 100
1o 255, To Takasd gororpadusd BBEITJISIUAT CJIUIITKOM CBETJION, TaK
KaK B Hell OTCYyTCTBYIOT TEMHBIE OTTeHKHU. [Ipu ToHOBOM Iuamaso-
e ot 0 go 70 m3obpaskerme, HA000pPOT, OyIET OUYEHb TEMHBIM H3-3a
OTCYTCTBHUSI CBETJIBIX TOHOB.

Jis rasxooro usobpaskenuss GIMP moxassiBaer pacipemesie-
HUe SIPKOCTeH ITMKCeJe B BHJle THCTOIPAMMEI, KOTOpas BBI3HIBA-
erca Iser — Mudo — 'ucrorpamma.

Fucrorpamma @
Tucrorpamma =
Pox

Kavan | 3navenne EI =]

L

-

Cpoanes: 1204 Macencs: 23414
[ —-] Yucno: 22414
Megmanz: 1450 Mipouens: 1000

FE

Puc. 3.39. 'mcrorpamma

ITo ropm3oHTaIBHOM OCH paCIIOIaTaloTCa 3HAYEHUS APKOCTEI:
ot 0 mo 255, a 110 BEpTUKAJIBHON — KOJITMYECTBO MTUKCEJIeH KAk I0-
ro ypoBHsa aproctu (puc. 3.39). Tenn — camas TeMHass 4acThb U30-
OpaskeHus ¢ MAJTBIM 3HaUYeHneM siproctu. CBeTsible TOHA — caMast
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CBeTJIas YacTh M300paskeHusi ¢ OOJBIINM 3HAYEHUEM SPKOCTH.
Mesxay TeHsSIMH ¥ CBETJIBIMH TOHAMY HAXOJSITCS CPeTHUEe TOHA.

OTKpoiiTe B pegakTope TeMHoe n3odpaskenue (puc. 3.40), cBer-
Joe m3obpaskernue (puc. 3.41) u, HampuMep, TYCKJI0e M300paske-
aue (puc. 3.42). IlpoamasimsupyiiTe paciipeqesieHue SPKOCTEH
HUKCeJIeH pasINIHBIX H300paske i, BBIIOJIHUB KoMaHay 1Ber —
Nudo — IN'mcrorpamma 111 KAMKI0T0 M300paKeHUS.

OcHoBHAas 3a;1a4a TOHOBOM KOPPEKIINH — 00ECITEUNTD IIPABHUJIIb-
HOe pacIpeesieHne SpKoCTel IrKcesiell B M300paskeHUN.

SRR
T‘Er'

)

L] l

Puc. 3.40. 3aremHeHHOe n300pakeHne

S vV -~

Puc. 3.41. Ceerioe nsobpaskesne

Puc. 3.42. HerourpacrtHoe usobpakeHue
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HeobxommmocTh TOHOBOM KOPPEKITUY 00BSICHSIETCS PAI0OM IIPH-
ymH. O4YeHb YacTo, KOoT/Ia n300paskeHue oIu@POBLIBAETCS C TIOMO-
B0 CKAHepa, ero TOHOBBIN TUAaIla3oH cyskaercsa (13-3a 0CO0eHHO-
creit aToro ycrpoiicrsa). [ToaTomy oTrckanmpoBanuas gororpadmst
HA 9KpaHe BBITVISJIUT TYCKJIO IO CPaBHEHWIO ¢ opurmHasiom. C
JIPYTOH CTOPOHBI, HEBBICOKOE KauecTBO poTorpaduut MOKeT OBITh
CBSI3aHO ¢ HerrpodeccnoHATbHOM cheMKoi. C momorsio GIMP Ta-
KOII OPUTHHAJ MOYKHO CYIIECTBEHHO YIYUIINATD.

OOBIYHO JJIST TOHOBOM KOPPEKIIMH KCIOJIb3YIOTCSI KOMAHIIBI,
Haxomammuecss B Meno «IIsem: Aprocte — Komrpacr, Yposun,
Kpuseie, ABTo (ABTOMaTHUYECKAA KOPPEKIIM).

Komannma «Adprocts — Korrpacm — camoe mpocroe, HO 1 HauMe-
Hee TuOKOe cpesecTBo. Komanna «Yposam» Gostee adppexTrBHA, O
HAKO HAWJIYYIIIHe Pe3yJIbTaTel obeciieunBaeT komaHga « Kpusbre».

Bananwe 3.7.7

BrimmosrHMTE TOHOBYIO KOPPEKIIHIO KAKOU-HUOYIb OJIETHOM TY-
CKJIOM (hoTorpaduU ¢ UCIIOIb30BaHreM KoMaHasl procts — Kom-
Tpacr.

Jliisa cpaBHeHUA pe3yJibTaTa ¢ OPUTHHAJIOM CHAYaJIA CO3al-
Te Komuio u3obpaskenus Nzobpasenne — Co3maTh KOMUO U ¢ HEM
paborarire.

B nguasorosom oxne Aprocts — Konrpacr mepemeraiite pery-
JIATOP TI0 IKaje dprocTh, UTO IpUBEIET K 3aTEMHEHUIO WJINA 0C-
BeTJIeHnIo n3obpaskenus. Perynarop Korrpacr mosgosisier yiryy-
IITUTH YeTKOCTh N300PasKeHUsI.

Bananwe 3.7.8

BrimmostHuTe TOHOBYIO KOppPEKITHIO 9TOH ke doTorpacdmu ¢ wmc-
mosb3oBaHueM KoMauael I[Ber — ABro. CpaBHHMTE pe3ysIbTaThl,
MIOJIyYEHHbIE IIPX IIOMOIIKM ABTOMATHYECKON KOPPEKIIMU U C HUC-
moJsib3oBaHueM KomaH sl A procts — KorTpacr.

Ora KoMaHIa BBHIIIOJIHSET IIepepaciipegeseHre SpKOCTel K-
ceseil aBromaruvyecku. Anaymmaupysa usobpaxkenue, GIMP maxo-
JOUT CaMBIA CBETJIBIU W CaMBIM TeMHBIN IIUKCEJIU U OIIpeleJiseT
UX Kak OeJIbI M YepHBIHM, a BCe OCTAJIbHBIE TOHA PAaCIIpeIesIsaer
MESKTy HUMHU.

Wuorma pesysibTaThl BEIIOJTHEHUS 9TOH KOMAHIBI OLIBAIOT He-
VIOBJIETBOPUTEILHBIMIU.

Bananwe 3.7.9

BrimmostHMTE TOHOBYI0 KOPPEKITHIO N300paKeHUs C UCI0JIb30Ba-
HueM KoMaHIsl Kpusbre.

Hacrpoi#ira kpuBBIX II03BOJIIET HacTpaWBaTh IiBeTa 00-
Jlee TOHKO.
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Puc. 3.43. KoppeKIus 1IBeTOBBIX KPUBBIX

Korma BbI oTkphIiBaere muasioroBoe okHO «HKpmBbie», camoii
KPUBO# BHI He yBUAUTE. BMecTo 9TOTO BB YBUIUTE CETKY, HA KOTO-
PO pacIiosioskeHa IIpsaMAast JIMHU, HAaIIpaBJIeHHAs 110 JUATOHAJIH.
lopusoHTasmbHAA 0Ch 9TOTO TpadUKa COOTBETCTBYET HCXOIHBIM
3HAYEeHUAM (BXOTHBIM YPOBHSIM) M300paKeHUS MJIN BBIJIEJIEHHOMN
obsacTu, a BEePpTUKAJIBHASI OCh COOTBETCTBYET HOBBIM 3HAUEHUSM
(BBIXOmATIINM YPOBHAM). [Ipu mepBoM OTKPBITUH 9TOTO TUAIOTOBO-
T0 OKHa rpaduK 0ToOpasKaeTcs B BUJIe IPSIMOH, TAK KaK 3HAYEHUS
ellle He N3MeHINCh. Bee MUKcen MerT OUHAKOBBIE BXOIAIIINE
¥ BBEIXOIAIINE 3HAYCHUS.

Mo:xHO0 mOoCTaBUTL HA KPUBOM HECKOJIBKO KOHTPOJIBHBIX TOUEK
¥ C UX IIOMOIIBI0 OTPEryJIUPOBATH BUJ KPUBOM W, CJIEI0BATEIIH-
HO, APKOCTh n3obpaskenus. Ha usobpaskenun BHIOMpaNWTe TOYKH,
IIBeTa KOTOPBIX HEOOXOIWMO OTKOPPEKTHPOBATh. B peaysbrare
BBl YBUINUTE OTU TOUKH Ha rpaduke. [leperarusaiite TOUKH, COOT-
BETCTBYIOIIIIE TEMHBIM TOHAM, BBEPX, a4 TOUKH, COOTBETCTBYIOIIIE
CBETJIBIM TOHAM, — BHH3. UTOOBI yIaIUTh TOYKY, KOTOPYIO BHI TIO-
CTaBUJIN, IEPETSIHUTE ee 3a MpeesIbl rpadukKa.

3.7.9. Pucosanue
B GIMP & mHCTpyMeHTAM PUCOBAHUSA OTHOCSITCS:

«Kuerw», «Kapampamm, «Asporpadwm, «Jlactur», «3ammBray,
«I'paguenm, «[rammoem, «Ilaewy, «Ocserienue u PasmeiBanme».
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OCHOBHOIA nepeknguaTens
LEET %,f‘f
._I .
YCTaHOBKM .~ hoHOBbIA
MO YMONYAHMED UBET

Puc. 3.44. Ilanens BeIOOpA 1BETA

[IBeT mepeguero mama (MM OCHOBHOM) UCIIOJIB3YETCS JJIS PU-
COBAHUS, 3aJIUBKHU BBIJIEJIEHHBIX 00JIacTel, a TaKKe B KadecTBe
HAYAJIFHOTO I[BETA TPaTueHTa.

[Iser samuero maHa (M (POHOBEINA) MOYKHO CPABHUTH C IIBE-
TOM XOJICTA, Ha KOTOPBIA HAHOCUTCA Kpacka. VIMeHHO 9TOT IiBeT
TIOSIBJISIETCS TIPHU yAAJIeHUN IUKCcesIe n3obpaskeHus (mocse yaa-
JIEHUsT KpacKu BUAEH X0JicT). Kpome Toro, hOHOBBIN IIBET UCIIOJID-
3yeTcs JIJIs 3aBepIleHus IpaueHTa.

[To ymoT4aHMIO OCHOBHOM ITBET — Y€PHBIH, a (DOHOBBIN — OEJIbIH
(puc. 3.44). IlBera mepengHero w 3aHEro IJIaHa YKA3bIBAIOTCSA B
ITBETOBBIX TIOJISIX HA TTaHeJIu WHCTPyMeHTOB. Mcmonbays «Ilepe-
KJIIOYaTeIb IIBETOBY», OCHOBHOM 1 (DOHOBBIH ITBETA MOYKHO MEHSTH
mectamu. [llesgor Ha nukTorpamme «OCHOBHOM ¥ (DOHOBBIH IIBE-
Ta 0 yMOJYAHUIO» BOCCTAHABJIMBAET YEPHBIN IIBET B KAadeCTBe
OCHOBHOTO, a 6eJIBIi — B KadecTBe POHOBOTO.

[MMemuox mo murrorpamme «DowHOBBIN 1Be™» MM «OCHOBHOM
1BeT oTKpoeT okHo «IlamuTpa 11BeToB», ¢ IOMOIIIHI0 KOTOPOH yCTa-
HAaBJIUBAETCS HYKHBIH IIBET.

Konunk nHCTPYMEHTOB PUCOBAHUS UMEET OITPe e IeHHBIN pas-
Mep u GpopMy — pasMep Kuctu u gpopmy kuctu. Kpome Toro, Kask-
B WHCTPYMEHT WMeeT IlapaMeTphl, KOTOpPhIE OIIPeesIdioT Xa-
paxrep ux paborer. Dopma wHCTPYMEHTA 0TOOPAKAETCS BO BKJIAJ -
ke «Kuctm» BecmomoraTebHOM maHes n, a mapaMeTphl — B TAHe U
«[TapameTpsr nHCTpyMeHTa», HAacTpoiKa «MacriTad» onpeesser
pa3Mep KOHYHKA WHCTPYMEHTA PHUCOBAHUSI.

Samamwue 3.7.10

YcraHoBuTe pasmep W ImapaMeTphl KapaHalia U co3maiTe
TIPOCTOM PUCYHOK.

B manenu «ITapamerpsr kapaugama» oopaTuTe BHUMAHNIE, UTO
WCXOJIHAS CTeIleHb HeIrpo3pavHocTu kapaHmama pasHa 100%.
Ortxrpotite BRIanKy « Kuctm» BcmoMoraTeIbHOM ITaHe u, TJIe yeTa-
HOBUTe (popMy KOHUMKA KapaHaalia u ee pa3Mmep.
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Ecsm BaMm He HpaBUTCS TO, UTO MOJIYyUAETCS, MOMKHO JIACTHKOM
CTepeTh HeyTayHble IITPUXH.

Yro0b1 3akpacuTh hparMeHThl PUCYHKA, BOCIIOJIb3yHUTECh HH-
CTPYMEHTOM «3aJIUBKAY.

Bribepure 1mBer 3asmmBKM (OCHOBHOM IIBET) W 3aKpachTe 3a-
MKHYTY0 00JIaCTh.

3.8. CucremMbl KOMIBIOTEPHOM MaTEeMaTUKH
(MaTeMaTUYeCKHEe IMMaKeThl)

E1ie HemaBHO U151 perieHns MaTeMaTHIECKUX 3a/1a9 IT0JIb30Ba-
TeJIb I0JIsKEeH OBbLIT He TOJIBKO Pa3dupaThbCss B MaTeMaTHUKe, HO U OC-
BOUTD SI3BIK IIPOTPAMMUPOBAHUS (M HE OJWH), 3HATD CJIOKHBIE UU-
cirerubie metoasl. Ceftuac paspaboTaHBI MATEMATUYECKHE TTAKETEL,
KOTOPBIE MO3BOJISIOT PEIlaTh Pa3INYHbIe MaTeMATUYECKHE 3aJaH.

Pannme wmaremaTndueckre ImakKeThl OBLIM OPHUEHTUPOBAHBI
TOJIBKO HAa YUCJICHHbLE PACYembl, JIJis Yer0 KCIOJIb30BAJINUCh
BO3MOSKHOCTH Pa3BUTHIX YHCJIEHHBIX MeTOm0B. Ho mpumeHeHme
YNCJIEHHBIX METOJIOB MMeeT Psif] HeIOCTATKOB. JTO, IpesKIe Bee-
ro, HaXOKIeHHe TOJIbKO YACTHBIX PEIleHNi 1 HeKOTOpasi IIOrPell-
HOCTb BBIUUCJIEHUN.

Bricouatimum gocTuikeHHMEeM CTAJMH CHCTEMbBI KOMITBIOTEPHOM
MaTeMAaTHUKH, BEIIIOJIHAIINE aHaaumu4eckue (cumeonvHoie)
npeodpa3osanus. Eime HemaBHo oT0 0BLIO hamTacTHKON. AHa-
JINTHYECKHE METOIBI PEeIlleHNs 3ama4 naoT obmue (popMyIbHEIE)
pesynbraThl 1 6e3 morperaHocTeii. IloaToMy ceifuac cucTeMbl aHA-
JINTUYECKUX BBLIYMCJIIEHUN — HamboJiee HHTEPECHOe U PA3BHBAI0-
Ieecs HaIpaBJIeHHe KOMIIbIOTEPHON MaTeMATHKH.

CoBpeMeHHBIE CHCTEMbBI KOMIIBIOTEPHOM MaTeMaTHKH obecIre-
YUBAIOT U YMCJIEHHBIE U CUMBOJIbHBIE BEIUYUCIEHUS.

CrrexTp 3a/1a4, perraeMbIX MOI00HBIMU CUCTEMAMHY, OU€Hb IITHPOK:

° IIPOBEeIEeHNe MAaTeMAaTHYeCKUX HCCJIeNOBAHUM, TpeOy-
OIIUX BBIUUCIEHUNA U aHAJIUTAYECKUX BHIKJIAJIOK,;
° pa3paboTKa ¥ aHaJINU3 aJITOPUTMOB;

o MaTeMaTUYeCKOe MOIEeJINPOBAHNE U KOMIILIOTEPHBIN
OKCIIEPHMEHT;

o amayima 1 00paboTKa TaHHBIX;

o BU3yaJIM3allsA, HAyIHAA U UHKeHepHas rpaduKa;

° pa3paboTka rpaUIecKuX U PACUYETHBIX IIPUJIOMKEHUN.

3.8.1. Komanovt 25161020 MeHIO

OOBIUHO IJIaBHOE MEHIO CHCTEeM KOMIIBIOTEPHOM MATEMATHKI
BRJTIOUAET CJeayIoNTre KOMaH IbL.
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Author — BBO/T mOJTE30BaTEIEM MCXOIHOM 3 TaUN.

Build — mocrpoenre mareMaTHYeCKUX BHIPAMKEHUN M3 UMEO-
muxcsa pparMeHToB.

Calculus — Berunciienue.

Declare — o0bsBiIeHHEe MepeMeHHBIX, BEKTOPOB, MATPHUIL U
bysRITHIIT.

Expand — packpriTre BRIpaskeHUs, IIEPEMHOKEHNE ero dje-
HOB, YIIOPSIIOYEHUE 10 CTETIeHSIM.

Factor — passoskenme Ha IpoCThIe MHOKUTEJIST YMCET U BBIpa-
SKEeHUN.

Solve — perreHre ypaBHEHUIHA.

Simplify — yIporesne BEIpasKeHu.

Approx — mpuOIHNKEHHOE BEIUNCICHNE BRIPAKEeHUH.

3.8.2. Ocobennocmu pabomuot
Cc mamemamu4uecKuMu naxkemamu

CoBpeMeHHBIN YPOBEHb PA3BUTHUS KOMITBIOTEPHON aareOpbl
He WUCKJII0YAEeT OTKA3a OT BBITIOJTHEHUS CHMBOJIBHBIX BBIUMCICHUH
(crcrema Bo3BpalllaeT NCXOAHOe BhIpaskeHue). MHorme mmpeodpaso-
BAHUS UMEIOT OTPAHUYEHHYI0 00J1acTh mpuMeneHus. [locKoabKRy
TIPY YIPOIEHUN BEIPAKEHUN CUCTEMA, TOJIYKHA BBITIOJIHSATE TOJTh-
KO KOPPEKTHBIE TTPeo0pa30BaHUs, KOMIIBIOTEPY MOKET moTpebo-
BATHCA KBAJTU(UITMPOBAHHAS ITIOMOIIb: ITO/ICKA3aTh HATIPpABJICHUE
MaJLHEHINNX ITpeodpasoBaHuM, CY3UTh KJIACC SHAYEHUH ITapame-
Tpa. [ToaTroMy Bo MHOTHX crcTeMaxX UMEITCS CPeJCTBA YKA3AHUS
obstacrei ompeiesIeHUsI TePEMEeHHBIX.

PesymbraTsl HEKOTOPHIX TTPE0OPA30BAHUI BBITJISIAT HEOMKU-
maHHBIMH. Taxue crOpHpHU3Bl MOTYT OBITH CBS3AHBI C HEOTHO3-
HAYHOCTHI0 (PYHKIIMH, WX B3aWMO3aMEHSIEMOCTHI0 M TJIABHBIM
00pasoM — ¢ BBIHYKJIEHHON CTaHJIapTHU3aIlhell MEeTOJO0B pelle-
Hus. VIMEHHO IT09TOMY CHCTEMBI KOMITBIOTEPHON MAaTeMaTHKU
HEe MOTYT CIIPABUTHCS C OTAEJIbHBIMU 3alavuaMu, PEIeHns KOTO-
PBIX BOIILJIN B IMHUPOKO M3BECTHBIE CIIPABOYHUKU. JTO OOBSICHU-
MO: KpacuBbIe HeCTAHJAPTHBIE PEIleHus KOIUJIUCh COTHH JIeT U
WHOT/IA JOCTUTAJINCh BeCbMa MCKYCCTBEHHBIMU ITpueMamu. [loa-
TOMY, HATIpUMeD, IPU CPABHEHUH Pe3yJIbTaTa WHTETPUPOBAHUS
¢ TaOJIMYHBIM CJIIyeT UMETh B BUY BO3MOKHOCTH 9KBHBAJICH-
THBIX TPE00PA30BAHUIN U PASJTMYHOTO IIPEICTABIEHUS KOHCTAHT.
B rakmx caydasix HysKHO ITOJIYIUTH PA3SHOCTH MHTETPAJIOB, YIIPO-
CTUTH €e U yOeIUuThCA B TOM, UTO 9TA PA3HOCTH HE 3ABHCHUT OT
IepeMeHHOM WHTEeTPUPOBAHUI.

Pesymbratom cumBosibHOTO pereHus AuddepeHInabHbIX
ypaBHEHUH B 00IIIEM CJIydae SIBJISETCS YpaBHEHUe, CBI3bIBAOIIee
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3aBUCHUMYI0 W HE3aBUCHUMYIO TepeMeHHble. [[0J1e3H0 BBITTOJIHUTD
ero nuddepeHIInPoBAHNE U 3aTeM KOHTPOJIbHYIO IIOACTAHOBKY.

IIpu peltenny HeJIMHEHHBIX YPABHEHUH U CUCTEM YpPaBHEHUI
00BIYHO TpedyeTcs yKasaHue HavyaJbHBIX MPUOIMIKEeHUN UIn 00-
JIACTU HAXOMKIeHUS KOpHel. B mepBom ciydae, Kak paBmiIo, HAXo-
JIUTCST €IUHCTBEHHOE PEIlleH e, B «00JIaCTH MIPUTIKEHUD KOTOPOTO
OKAa3aJI0Ch MCXOTHOE IIPUOJIMIKEHNE, U JIJI TIOJIyYeHUsT HOBOTO Pe-
IIeHUsT TPeOyeTCes CMEHUTD HCXOTHY0 TOUKY. Kciir BO3MOKHBI KOM-
IJIEKCHBIE KOPHU, TO, 10 KpaiHel Mepe, OQHO IIPUOINKEHIE T0JIK-
HO OBITH KOMILTTEKCHBIM. Bo BTOpOM 3a 0/1HO 00pareHme BO3MOKHO
MOJIyYeHNe HECKOJIBKUX PEIleHMi, HO MOKHO OCTAThCSA HHU C UeM,
TIOCKOJIBKY IIPOITECC IIPH BBIXOJIe M3 YKA3aHHOM 00JI1acTH 3aBepIia-
ercsa aBapuitHo. « CBOOOIHBIN» IMOMCK HE MMEeeT 9THUX HeI0CTATKOB,
HO HJIEeT JIOJIBIIE U MOKET 3aBEPIIUTHCS OTKA30M 10 MCUEPITAHHIO
TIpeIeTBHOTO YmcJIa maroB. Bo MHOTHX makeTax MMeeTcss BO3MOIK-
HOCTh IPUMEHUTH JIJIST PEITeHUs CUCTEMBI HECKOJIBKO IIPOIEIyD,
PAasIMYAIOIIUXCS CIIOCO0AMH HOATOTOBKY MCXOIHBIX JAHHBIX.

B maremaTtmueckux maxerax, KOHEYHO e, €CTh OIMMOKK KAk
HA KOHITENITYaJIbHOM YPOBHE, TAK U HA YPOBHE IIPOrPaMMHON pe-
anmusaruu. [loaToMmy HE0OX0TUMO KPUTHIECKH OTHOCUTCS K IT0JIY-
YEeHHBIM Pe3yJIbTATAM U OCYIIEeCTBIISATh TPOBEPKY. Takme BO3MOK-
HOCTH MOKET JTaTh TOJBbKO 3HAHNE MATEeMATHKH.

3.8.3. Haubosiee pacnpocmpaHeHrHbLe cCucmembt
KOMNbIOMEPHOU Mamemamurku

CaMbIMu OOraTBIME BO3MOYKHOCTAME 00JIa0aI0T IIpodeccro-
HasbHble maxketsl Mathematica u Maple. Ouu sxe IperbsaBiIsSIOT
camble BBICOKME TPeOOBAHMA K alaparype U Hanbojiee CIIOMKHBI
B OCBOCHUH.

Mathematica

Cucrema Mathematica paspaborama dupmoit Wolfram
Research u ssBisteTcst MOIITHBIM CPEICTBOM BBIIIOJTHEHMS MaTeMa-
TUYECKHUX MCCJIEJOBAHUN KAaK B CUMBOJIbHOM, TAK W B YUCJIEHHOMN
dopme. Cucrema cupaBeqIMBO CUHUTAETCS MUPOBBIM JIHMIEPOM
cpeand KOMITBIOTEPHBIX CHCTEM CHUMBOJIBHON MaTtematuku. OHa
WCTIOJIB3YETCST B BEAYIIUX YHUBEPCUTETAX MUPA U TTOJIyUHnJIa IIIH-
POKO€ pacIIpocTpaHeHne B 00pa30oBATEIbHBIX YUPEIKISCHUIX BCEX
KoHTHHEHTOB. JI00asa cepbe3Has HaydHasa JIabopaTOpUsa WJIH Ka-
denpa Bysa mo/KHA UMETH II0I00HYIO IIPOrPAMMY, €CJIU TaM BCe-
pbe3 3aMHTEePECOBAHBI B ABTOMATH3AIIUH BBIIIOJTHEHNUS MATEMATH-
YECKHUX PACUETOB JII000M CTEIIeH! CIIOKHOCTH.

Mathematica meMOHCTPHPYET BBICOKYH CKOPOCTH CHMBOJIb-
HBIX IIpeo0pasoBaHMII M UMCJIEHHBIX pacueroB. Ilporpamma
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Mathematica Hambosiee mosiHA M yHHBepcajbHA. BBom Mosxer
OCYIIECTBJIAATHCS KAK C TIOMOIINBIO MAJUTP MaTeMaTHIEeCKUX 3Ha-
KOB, TAK ¥ C WCIIOJIb30BAHHEM KOMAH]I CIIEIIMAJIBHOTO BXOJHOTO
siapika. Mathematica kak cucrema mmporpaMMUPOBAHUS HMEET BCe
BO3MOKHOCTH JIJIsI pa3pabOTKU M CO3TaHUS MPAKTUYECKU JTIOOBIX
VIIPABJIAIINAX CTPYKTYP, OPTraHU3aIlMN BBOJA-BBIBOIA, PAOOTHI €
CUCTEMHBIMHU (PYHKITUAMHA U 00CTYKUBAHUS JIFOOBIX epudepuii-
HBIX YCTPOMCTB, 4 C IIOMOIILI0 IakeroB pacimupenus (Add-ons)
TOABJISAETCS BO3MOKHOCTD ITOJICTPAUBATHCS IT0JT 3AIIPOCHI JII0O0TO
nosb3oBaTesisg. Ha 6asze Mathematica cosmaro okosto 100 crierima-
JIM3UPOBAHHBIX KOMMEPUYECKUX TTAKETOB.

CHIIbHOM CTOPOHOM 9TOM CUCTEMBI SIBJIAETCS Pa3BUTAA ABYX- U
TpexmepHas rpadura. Habop dpyrrimit rpaduku u n3MeHSIOIIUX
UX JeUCTBUE ONITUU OUeHbDb IITUPOK.

Paspaborunk mommepsxuBaer B cetu Internet cBoOODHBIN HO-
CTYyI K OOJIBITIOMY YHCJIYy HAYYHBIX, METOJUYECKUX U yIeOHBIX
TPOJAYKTOB, CO3AHHBIX COTPYIHUKAMH (DUPMBI U TIOJIH30BATEIS-
MU, YUCJIO KOTOPBIX PEBHICHJIO0 MUJLJIHOH.

Maple

Maple — aT0o cpema JJisT BBIIIOJTHEHUSI CUMBOJIBHBIX, UHCJIEH-
HBIX W TPA(PUUIECKUX BBIYUCICHUHN ITPO(ECCHOHaIFHBIMUA MaTe-
MaTukamu, paspadoranuas gupmoit Waterloo Maple Software
(University of Waterloo, Kanaga) u Briciireit TeXHUYECKOIT 1ITKO-
soit B [{iopuxe. OHa BOIJIOTHIIA KOJIOCCAJIPHBIN MAaTEMATUIYECKUHI
HOTEHITAJ, BKJIIOYAeT IINPOYANIINA apceHas CpedcTs («oT aJie-
MEHTAapHOM apu(METHKH 0 OOIIeHl TeOPUM OTHOCHUTEIHLHOCTH)
M aKTUBHO HCIIOJIb3yeTcs B HaydHoi cpeme. IIporpamma Maple
SIBJISIETCST OMHWUM W3 JIUAEPOB CPeIy YHUBEPCAJIBHBIX CHCTEM
CUMBOJIBHBIX BBIumcaeHu#. OHA TPeIoCTaBIISIET I0JIb30BATEIIIO
VI00HY0 MHTEJIJIEKTYaJIbHYIO CpeIy /I MaTeMaTHIeCKUX HUCCIIe-
JIOBAHUU JIIOOOTO YPOBHS U TOJIB3YeTCsI 0CODOM TOIYJISTPHOCTHIO
B HayuHOM cpeme. CUMBOJILHBIN aHasimaaTop mporpamMer Maple
SIBJISTETCST HamboJIee CUIIbHOM YacThio atoro 110, mosToMmy nMeHHO
OH OBLJT TT03aMMCTBOBAH U BKJIIOUEH B P/ APYTUX MAKETOB, TAKUX
kak MathCad u MatLab, a Takse B cocTaB makeToB IIJI IIOITO-
TOBKM HAYJYHBIX ImyOaukaruii Scientific WorkPlace u MS Math.

Cucrema mMeeT O4YeHBL YMOOHBIA ITOJIB30BATEJILCKUM HHTEP-
(eiic. Habop ocylecTBasgeTcss ¢ MOMOIIBI0 BXOSHOIO S3bIKA WJIH C
WCIIO0JIb30BAHUEM ITAJIMTPhI MaTeMaTUYeCKUX 3HAKOB. B cucremy
BCTPOEH XOPOIINM TEKCTOBBIM PeIaKTOp, ITO3BOJIAIONINN BBHIIOJI-
HATL popMaTupoBanne mpudra, adsama. Maple mossoJiszer mpeo-
OpasoBaTh MaTeMaTudecKuii TekcT B popmat TeX.

Habop rpaduuecknx Bo3moskHOCTeM yHuKaseH. [Ipu mocTpo-
eHnu nByMepHBIX rpaduroB Maple mogmepskuBaer 15 cucrem
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KOOPJWHAT, a B TPeXMepHOM ciaydae — 31 (C BO3MOMKHOCTSIMU
mpeobpas3oBaHUs M3 OHHOM CHCTeMBI B ApPYyryw). I'padmueckme
cpencrBa Maple II03BOJISIIOT CTPOUTH ABYMEPHBIE TPAQUKH Cpa3y
HECKOJbKUX (PYHKITHUHI, CTPOUTH Tpadukud PYHKIIHUNA B Jiorapud-
MMUYECKOM, TBOMHOM JIOTapu(PMHUUECKOH, IIapaMeTpuYecKoi, da-
30BOI, IOJIIPHOM ¥ KOHTYPHOH hopme. MoxkHo rpadudecku mpe-
CTaBJIATH HEPABEHCTBA, HEABHO 3aJaHHBIE (DYHKIIMH, PEITeHUS
muddepeHIINATBPHBIX YPABHEHUHA 1 T. II.

Maple mosxeT CTPOUTH TOBEPXHOCTH ¥ KPUBBIE B TPEXMEPHOM
IpeICTABJIEHNH, BKJIIOUAST TIOBEPXHOCTH, 3aJaHHbIE SBHOM U I1a-
paMeTpuyeckoil (PYHKIIUSAMHI, 4 TaK:Ke pelreHusMu auddepeH-
UAJIBHBIX ypaBHeHuH. [Ipu oTOM IIpeIcTaBIATE: MOMKHO He TOJIh-
KO B CTATUYECKOM BH/Ie, HO M B BUJE JBYX- WJIA TPEXMEPHON aHU-
MAalmn. 9Ty 0COOEHHOCTH CUCTEMBbI UCIIOJIb3YIOT JJIS OTOOPAMKEeHIS
IIPOIIECCOB, ITPOTEKAIOIINX B PEKUME PEaTHHOTO BPEMEHH.

Maxima

Maxima orHocuTcst K Kiaccy cobomgumoro ITO. B mporpam-
me Maxima g MaTeMaTH4ecKod paboThl MCIIOJIB3YeTCs SI3BIK,
CXOJTHBIN ¢ a3bpikoM B makeTe Mathematica, a rpadudecknit nH-
Tepdeiic OCTPOEH MO TeM sKe TIpuHIMIaM. V3HavaibHO IIpo-
rpamMMa HasblBaJiach Xmaxima u cosgaBajachk s UNIX-cu-
crem. Maxima uMeeT MOIIMHBIN, 9PEKTUBHBIA U JIPY/KECTBEH-
HBIH rpaduyecKuil nHTEpdeEc.

Mathcad

ITaker Mathcad (MathSoft Inc., 1986—-1998 rr.) siByIsieTcst of-
HUM 13 HanboJee yIoOHbIX [JIs HEeCJIOKHBIX pacderoB Ha [ITOBM.
[TakeTr nmeer ecmecmeerH bl BXOTHON SI3BIK MIPEICTABICHUS Ma-
TeMaTUYECKUX BRIPAKEHUH U MHCTPYMEHTHI UX Habopa (IaaIuTpsl
MaTeMaTUYECKUX 3HAKOB), UMEHHO OYEHb DY KEJIOOHBIM MO0JIh-
3oBaTesbckuil mHTEpP(eiic caenasn Mathcad oueHb momy IapHBIM,
HECMOTPST HAa CKPOMHBIE MAaTeMaTHYeCKHe BO3MOMKHOCTH.

910 (pU3UKO-MATEMATHIECKHII IIAKET: OH II03BOJISIET BBOIUTH Pas-
MEpPHOCTH TIePEMEHHBIX 3a/aYl ¥ aBTOMATHYECKHA KOHTPOJHUPYET CO-
OTBETCTBHE Pa3MepHOCTe omepanIoB u pedysabrara. Mathcad nveer
BCTPOEHHBIM TEKCTOBBIM ITPOIECCOpP, KOTOPBIA I03BOJISIET 0OPMUTH
CTaThIO €3 TTOMOIITH! CIIEITNATU3NPOBAHHBIX TEKCTOBBIX PEIAKTOPOB.

Bwmecre ¢ makeToM MOTYT MCITOSTB30BATHCS ITPUKJIIATHEBIE JTOITOJ-
HeHNA (00pabOTKa CHUIHAJIOB M HM300PaKeHUM, aHAJINU3 dJIEKTPHU-
YecKUuX Ilerel, YUCJIeHHBIII aHaJn3, CTAaTUCTUKA, TeOpUusd odepe-
Iett), BRJIIOUAOITHe B ce0s aJIEKTPOHHBIE TUIIEPTEKCTOBbIE KHUTH
¥ IIPOrPAMMHBIE KOMITOHEHTEL.

MatLab

Ceoum massammem (MATrix LABoratory) cucrema MatLab
00s13aHA OpHMEHTAINY Ha MATPUYHBIE W BEKTOPHBIE BEIUNCICHUS.
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MatLab mporia MHOTOJIETHU# TyTh PA3BUTUS OT CUCTEMBI JJIs
6oabmrmx IBM 710 MHTErpUpOBAHHOM CPeIbl, OPUEHTHPOBAHHOMN
Ha maccosble 1K (¢ cepenmunr 80-x). MatLab — xoporro arrpodupo-
BAHHAS U HAJIEKHAS CHCTEMA, PACCUYNTAHHAS Ha IITUPOKUIH KPYT
3a7a4 ¥ IIpeJCTABIEHNEe MTAaHHBIX B YHUBEPCAJIBHON (MAaTPUUHO-
BEKTOPHOM) dpopme.

MatLab nHassBator «cumdonmeir amropurmon». Cumraercs,
YTO 9Ta CHCTeMa (PAKTUYECKH CTaJIa MEKIYHAPOIHBIM CTaHIIap-
TOM y4eOHOro mporpamMmHoro obecrevenns. OHa HCIOIB3yeTCs
6osee ueMm B 70 BeayImux yHUBepcUTeTax mMupa, Briawuas CroH-
dopackmit, Kemopumxckuit 1 Kanndopuuiicknii, 1 B TaKux ore-
JecTBeHHBIX By3ax, kak MAU, MI'TY, MI'V, MU®U, Baxruii-
CKUI YHUBEPCUTET.

Henmocrarku MatLab — orcyTcrBre CIIEl3HAKOB MaTeMaTHYe-
CKHX 0IIepaTopoB (KOPHS, MHTErpasia 1 T. [I.), HEBO3MOMKHOCTE pe-
MaKTUPOBAHUS paHee BBEIEHHBIX KOMAH/I, KOMOMHUPOBAHUS TEK-
cTa ¥ rpadUKOB U PSAI APYTUX HEeYyI00CTB B paboTe ¢ IIOCTIeTHUMH,
OrpaHMYeHHbIE BOSMOKHOCTH CUMBOJIbHBIX BHIUHCIICHMUA.

B mesmom MatLab mosxkHO XapakTepu3oBaTh Kak MOIITHYIO U
XOpOIITo cOAJTAHCUPOBAHHYI0 MATEMATHYECKYI0 CHCTEMY, OPHEH-
THUPOBAHHYIO MIPEUMYIIECTBEHHO HA WH/KeHEePHBIe TPUJIOMKEHUS
TEOPUHU YIIPABJIEHUS, dJIEKTPO- ¥ PATUOTEXHUKH.

Bompocs! ni1s camonposepku
1. OmummTe CTPYKTYPY CHCTEMBI KOMIIBIOTEPHON MATEMATHKH.
2. Kaxwme ocobeHHOCTH CieyeT YYUTHIBATL MPU paboTe ¢ CH-
CcTeMaMU KOMIIBIOTEePHOM MATEMATUKH?
3. IlpuBeaure IprMepHI COBPEMEHHBIX CHCTEM KOMITBIOTEPHOMN
MmartemMaTuku. Kaxue M0CTOMHCTBA M HEIOCTATKH MMeEET KasKIas
U3 HUX?

3.9. Maremaruuyeckuu naker MAXIMA

Crauaitre nucTpubyTuB Iakera ¢ caura: http:/sourceforge.
net/projects/maxima/files/ u ycraHoBUTE Ha CBOEM KOMIIbIOTEDE.
ITocite 3ammycka Maxima mosBJIsIeTCA OKHO IIPOTPAMMEL.

I3 s

Puc. 3.45. Oxno Maxim
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OcHOBHBIE 9JIEMEHTHI OKHA:

e Meurm.

o [lamesrb HHCTPYMEHTOB.

e Pabouas obsacTs.

e (Crpora BBOA.

e HKuonkm mHamnbosee 4acTo ymoTpedIsaeMbIX KOMAH/I.
PacemorpuM HeKoTOPBIE BOSMOMKHOCTH 9TOI0 MATEMATHIECKO-

ro makera.

3.9.1. Beo0 svipasicenuii

OcymecrBisierca B crpoke BBoma (BBOJI:). Ilociemosareiin-
HOCTb BBIIIOJIHEHUS BEIYMCIICHIIA:

1. HabGparb ¢ Ki1aBHATyphI B CTPOKE BBOJA BEIPAYKEHHE, CO-
Jepskalnee CUMBOJIBI, YKMCJIA, CTPOKU. B KOHIle KOMAaH/IBI peKOMEeH-
JIyeTCs CTABUTD TOYUKY C 3AIISITOM «»,

2. 3amycTuThb BEIUMCIICHHE BEIpAsKeHus, Haxas Enter.

Ecnu BeIpaskeHne He COmEpsKajo OIIMOOK, TO CHCTEMAa BHEIYUM-
ciut ero. OQHOBpeMEHHO ¢ oTUM HaOpaHHOe BHEIpasKeHUe Oymer
moMeueHo %1 (HoMep) — 9TO BXOOHASA AYEHMKA, 4 IIOSBUBIIIICI OT-
BeT — %0 (HoMep) — oT0 BEIXOmHAA sueiika. [Ipu maabHedmux BbI-
YHCJIEHUSIX MOYKHO HCII0JIb30BATh W BXOJHBIE JAHHbBIE, U Pe3yJib-
TaThl, YKA3BIBAsI HOMEP CTPOKH.

Hampumep, %079 + %080 (puc. 3.45).

3.9.2. Hucniennwvie ebtuucienus

Apudmernyeckre BBIPAKEHHSI COCTABJSIOTCS C HCIIOJIb30-
BaHMEM 3HAKOB apU@METHUYEeCKUX HeHCTBHU M C COOJIIOIeHMreM
OOBIYHBIX COTJIAIIEHUN O MOPSAAKE qeHCTBIHM.

+ cioskeHme, - BEIMUTAHNE, ¥ YMHOMeHNe, / IeJIeHne, » CTelleHb.

Ecnu HeoOXoauMo BBIUHCINTH IIPUOIMKEHHOE 3HAYEHHE, TO
HaJ0 IIPUMEHUTH orrtepaTop numer. Hampumep, 3/8+2/3, numer.

WMuaue pesysbrar Oymer BBIIAH B BHIe 00BIKHOBEHHOMN JIpo0u.

DyHKIUY YUCJTEHHBIX BhIPAKEHUH

DOyHKnua Onucanue

Omnepartop numer = [lpubnusxeHHOE YNCIOBOE 3HAYEHVE BBIPAYKEHUS,
YKa3aHHOTI'O IIepej] 0IIepaTopoM

mod(m,n) CpaBHeHHe m 110 MOJIYJII0 N (0CTATOK OT JeJIeHHWs M Ha N)

quotient(m,n) [emas gacTs OT AeTeHUS m Ha n
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ged(n,m,...)
lem(n,m,...)

factor(n)

3amanwne 3.9.1

HOJI(n,m,...
HOK(n,m,...)

Pasznoskenue Ha IIPOCTBI€ MHOKUTEJIN YHcJjia N

1) BeimosiHuTe BRIUUCTIEHUS

45+98
34*(26-78)
1/5+3/11
(1+3)%-5(2+4)
725

2) Ompepenure, 4To OOJIBIIE — €P MJIK 11°7
Ipumeuarue. Jlis 3agaHnss KOHCTAHTEL ¢ HAI0 HAIICATEL %e.

Anajiormuno, 11 1 %pi.

3) Haiinure mambosbinmii oOmuii meanTesb ducen 2 476 u
5 634 u yOenuTech B IIPABUJILHOCTH OTBETA, PA3JIOKUB 9TH YHCIIA

Ha IIPOCThle MHOXUTEJIN.

HexoTopsie astemenTapubie MaTeMaTHIeCKUue (PYHKIIUH

Oyuxmus
sqrt(x)

exp(x)

log(x)

sin(x), cos(x), tan(x), cot(x),
asin(x), acos(x), atan(x), acot(x)
N!

abs(x)

round(x)

Mod()

random(N)

max(x,y,...) min(x,y,...)
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3.9.3. CumeosibHbLe 8bIUUCTICHUSA

B BBIpaAKEHUAX MOKHO UCIIOJIB30BATHh U IIepEeMEeHHbIe.

Maxima HCIOJIb3yeT 3HAK «» IJId IIPHUCBOCHUA 3HAYCHMUI,
HAIPHUMeED, a : 3; U «:=» IJIsd OIpeneseHus (PpyHKIN, HAIIPpUMeD,
f(x) := x"2;.

Ipumep:

Ormpenenure QyHKITHIO:

t(x):=(x+1)"4-x"4-2%x-1.

3amaiiTe 3HaUeHNE IePEMEeHHOHI X:

x:4.

Termeps, ecaan Bo BXOMHOM CTPOKe HammcaThb t(X), B BBHIXOIHOM
HOJIyYnM 3HaYeHUe PYyHKIIUY t B TOUuKe 4.

Ecnu ecth HEOOXOOMMOCTH OTMEHHTDL IIPHCBOEHIE 3HAYECHUMN
mepemMeHHoM, ucmoabayercsa meros Kill, mampumep kill(x) ynasser
3HAYeHMe mepeMeHHON x. MOKHO yIaauTh 3HAYeHUS BCeX mepe-
menubx kill(all).

3.9.4. IIpeobpa3oeanue pauuuoOHAIbHBLX 8bLP AHCEHUTL

Hassauwne dpyurIimit 115 paboThl ¢ pallioHAIbHBIMU BEIpasKe-
HUSMHW HAYUMHAITCS ¢ CHUMBOJIOB Tat.
1. IlpeobpasoBamue BhIpaAKeHUsS K KAHOHUYECKOMY BUILY.
rat(BeIpaskeHue), HAITPUMED,
rat((x-1)"2/(x*2+x)+1/(x+1)+0.25)
Sx%—3x+4
mact oreer — T °
dx+4x
2. PackpreiTre cK0OOOK B pallriOHAJILHOM BBIPAKEHIIH:
ratexpand(Boipaskenue), expand(BbIpaskeHe)
Cpasuwre:
ratexpand((atb)” (x*2+(2-x)*(2+x)),
expand((atb)” (x*2+(2-x)*(2+x)).
3. PasmoxuTh HA MHOKHUTEIN MHOTOUJIEH:

- B CTPOKE BBOJA 3aJaTh MHOTOYJIEH, HAIpUMep,
2¥XN4H4* XN 24+2%x;

- B HIDKHEHN YacTW OKHa HakaTh KHONKY «Dakto-
PHU30BATL» WM BHIOPATH B MEHIO: ¥YIIPoCcTUTh — PaKTOpr30BaTh
BBIpAsKEHUE.

4. PackpsiTre cKOOOK B MHOTOUJIEHE:

— B CTPOKe BBOJA 3a71aTh BHIPAKEHUE;

— B HIJKHEW YaCTH OKHA HAKATb KHOMKY «PacKpbrTe»
WA BHIOPATH B MEHIO: Y IPOCTUTH — PaCKpPEITH BEIpAKEHHeE.
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DOyHKIUA Onwucanue
Expand(f) PackphiTh ckoOKU B BhIpaskeHnu f
Factor(f) PasitomnTs MHOTOUIEH HA MHOMKUATEIIN

Taksxe MOKHO BBIIIOJHUTH CJIEAYIOIINE OIEPAIUKA HAaJl MHO-
TOYJIEHAMH: HAWTHU YaCTHOE OT JeJIEHWUS MHOTOYJIeHa Ha MHO-
rousneH (Ananmus — Jlenuts monmuaomer), HOJ[ uw HOK (B myrkTe
MeHIO «AHaIma»).

Bananne 3.9.2

1) Pasmoxure Ha MHOKUTETH —1-X2+X3+%5

2) Packpoiite croOkm B BoipaskeHun (1+x)(2+2x+3x?)
(x*+4x+3), mpoBepbTe MPABUIILHOCTH OTBETA C IIOMOIIBI0 00paT-
HOM (PyHKIINH.

3.9.5. Pewenue ypasrnenuli

Jli1a pereHnsa ypaBHEHHUN CIIYSKUT IIYHKT MEHIO «Y paBHEHU.

Hanpuwmep, pemum ypasuenue 2¥x”3-3*x2+6%x+4=0.

J1s1 aTOTO

—  3aJaauM B CTPOKE BBOJA JIEBYIO YaCTh ypaBHeHUs: 2¥x" 3-
3*x"2+6%x+4;

—  BoIOMpaeM B MeHIO. YpaBHeHHe — Pemursb, mpoBepsiem
MIPaBUIBHOCTD BBEIPAMKEHUS U 3aJ1aeM IePEeMEeHHYI0, 0 KOTOPOM
periaeMm ypaBHEHUE;

—  maxarb «OK».

Jluisa perreHus ypaBHeHUI MOKET MCIOJIb30BATHCA (PYHKITHS:

solve ([aprymenTsi], [mepemenubie]).

ApryMmeHTaMu ABJAIOTCS JIeBas YaCTh YPABHEHUS WM CHCTe-
Ma ypaBHEHUH, 3alTUCAHHBIX Yepe3 3alaTyio, 1ajee — IlepeMeH-
HAasI, OTHOCUTEJILHO KOTOPOM pPeIaercs ypaBHEHMe WJIH CIIHCOK
[IepEeMEeHHBIX.

Hampumep, solve([2*x"3-3*x"2+6%x+4],[x])

Bananwe 3.9.3

Pemure ypaBHeHue:

x%++4/20+x%2 =22

Pemenue cucrem ypaBHeHUH

Jlyist pelreHus cucTeM HCIOJIb3yeTcsl IIYHKT MeHo: YpaBHe-
HuS — PemuTh TUHEHHYIO CUCTEMY... WU Y paBHeHUs — PemmuTh
anredpamvecKyo CUCTEMY...

—  3aJaeTcs KOJIMYECTBO YPABHEHUI B CUCTEME;

—  3aJ1ai0TCs JIeBBIEe YACTHU YPABHEHUN U CIIUCOK ITEPEMEHHBIX;
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—  mammure «OK».

Jlstst perieHus ccTeMBI ypaBHEHUH MOKET OBITh MCIIOJIH30Ba-
Ha QYHKIUS Solve, IIpu 9TOM YpaBHEHUS CUCTEMbI 3aIIUCHIBAIOTCS
B KBAQJPATHBIX CKOOKAX Yepe3 3aIlsiTyIo, CITMCOK apTyMEHTOB — B
KBaJIpATHBIX CKOOKaxX uepes 3amsATyIo.

Hampuwmep, solve([x*3-3*y*2, x+y-2],[x,y]).

Bamanwme 3.9.4

Pemture cieayronime cucTeMbl ypaBHEHUI:

1) {x +y=2

x—y=4

2) Fﬁwjf+@+&@%d
x+y=09

3.9.6. Botuucnenue cymm

Jl1s BEIUMCIIEHUS CYMMBI PSAIA MCIIOJIb3yeTcs: (PYHKIIMA sum,
KOTOpas MOKeT OBITh BEI3BAHA KOMAHION MeHI0 AHam3 — Berun-
CJINTH CYMMY U 3aI0JHUTH popmy (puc. 3.46).

[ Cymma A ﬂ‘

Boipakerme: L (1)

MepemenHan: 1

or: a

fo: |b
¥npocTuTe [ | CyMMupoBaHie (nusum)

[ ox ] [ omena ]l|

Puc. 3.46. OKHO BEIYUCIIEHUS CYMMBI

Beraucnenue cymmer 32 (i) : sum(f(i), 1, a, b);
Sananme 3.9.5

Beraucute ciremyomme CyMMBL:

DErss

2) 57 .

3.9.7. Boiuucsienue npeoeios
u oudgpgpepernuuposarue

Jlmst HaxosIeHUsT MpesesioB HY;KHO BBIOPATH IIYHKT MEHIO

Anamus — Haiitu mpemen W 3allOJIHUTH CJIEAYONIYI0 QOpMY
(cm. pumc. 3.47).
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=5 ‘ e

BrlpasteHue! (1+1/=) "=

MNepemeHHan: =

HanpasneHwe:  ABYCTOPOHHMIA -
[T Paa Teiinopa
[ QK ] [ OTMeHa

Puc. 3.47. OkHO BEIYHUCIIEHUS IIPEIEIIOB

Winu ucronb3oBaTh QyHKIHIO:
limit(BeIpaskeHye, mepeMeHHasd, IIPeae.I)
Hampumep, limit((1+1/x)"x, X, inf);

Jls HaxoskIeHUsT MPOM3BOSHON HAM0 BBHIOPATH IIyHKT MEHIO
Ananus — Juddepenrnmposars. B oxue «Juddepenimuporars»
3aj1aeTcsi BHIpAsKeHUe, MepeMeHHAas, II0 KOTOPOM HAaJ0 HCKATh
IIPOM3BOAHYI0 ¥ MHOKUTEJIb — IIOPAI0K IPOU3BOAHOM (prc. 3.48).

Bolpawenne: | xX™ 2|

MNepeMeHHBIE: X

YMHoMTE: 1

Puc. 3.48. Orxno nuddepennupoBanus

Mosxno ucmonbsoBars qyukimio diff, mampumep, diff(x"2, x).
Ecnu HyskHO HANTH IPOU3BOAHYIO 00JI€€ BBICOKOIO OPSAJIKA,
TO B TI0JI€ Y MHOKUTE» BBEIAUTE IIOPAIOK IIPOU3BOSHOM.

3adanue 6
Berunciiure mmpemestsr:
1)L - X mpux—1;

In x 1-x
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2) sin (nx)  1mpu; x—0;

xZ+x+2 .
3)=———""= mpwm Xx—3 cIpaBa U cJIeBa U IIPU X—0;

x2—2x-3
1

4) BrumcawnTe mpousBogHLIe QYHKIUH € ¢ 1 110 5 IOPAI0K
IBYMsA crocobamu (IocIeqoBaTeILHO U CPasy).

3.9.8. Humezpanwt

Jloms HaxoMIeHWsT WHTErpajioB HCIIOJIb3yeTCSd IIyHKT MEHI0
Ananus — Narerpuposatsh.

3adanue 7

Beruncinre uaTerpasis:

2 gvE

1) fl ﬁdx 5

2) [J10%%dx 5

3) [ x?dx ;

4 [[f xdxdydz -

3.9.9. I'padburu pynruui
1. IToctpoum rpadur dpyurimn y=x2 Ha orpesre [-4;4].

[Iyukr menro: I'paduru — I'padur 2D. OTrpoercs okHo mapa-
MeTpoB rpadura (puc. 3.49).

r,ﬂByMEthli rpaduk - - g.‘
BripakeHne(Hma):  XT2
MepemenHas: X o -4 No: 4 [llogscale
MepeMenHan: v on: -4 No: 4 [Tlogscale
YWCNO ToueK: =
DopMET:  BCTPOEHHBIA -
O -
Oaiin:

Puc. 3.49. Oxno mapamerpos rpadgpura 2D

— B nouse «Bripaskenue» 3agaem pyHimo: x 2.
— B mose nepemennasn x u3s -4 4.
—  KosmuecrBo Touek — 10 (Kak 10 YMOJTYAHHUIO).
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2. I[TocTpoum moBepxHOCTH z=x2-y? HA oTpe3kKe [-5;5]
(puc. 3.50).

IIyurr memto: I'padurnu — ['padur 3D.

— B nouse «Bripaskenue» 3agaem yummo: x*2-y 2.

— B mose nepemennasn x us -5 k 5.

— B moJse nepemennas y us -5 k 5.

—  Cerka 30*30 (kak o yMOJTYQHUIO).

P ($17) wxplot3d(x"2-y"2, [x,-5,51, [v,=5,51)§

XM2-yh2

(2t7) :%

Puc. 3.50. IloBepxHOCTH

Ilpumeuarue. B mose BeIpaskeHre MOKHO 3a1aBATh HECKOJIb-
KO YHKIIUHA Yepes 3alsaTyI0, YTO0BI IOCTPOUTH HECKOJIBKO Irpadu-
KOB Ha OJTHOM UepTeKe.

3. st mocTpoeHnsa rpadukoB PYHKIINMA, 3aJaHHBIX IapaMe-
TPUYECKH:

e B oxne «I'pacdur 2D» mamars xHONKy «JlomosrHu-
TeJIbHO» U BeIOpaTh «IlapamMerpuueckuii rpadpur».

e 3anmarh ITapaMeTpUYeCKHe YpaBHEHUS (QOYHKIIUHT,
UATIa30H N3MEeHeHHUs apTyMeHTa.

e Hasxats «OK».

Jlost mocTpoeHust rpaduka KPUBOM, 3aTaHHOMN ITapaMeTpuye-
CKH HCIIOJIB3YIOT ITapamMeTrp parameric. B obiem ciryuae komanga
BBITVISIUT TAK:

Plot2D([paramentric, x-BbIpaskeHue, y-BbIpaskeHHe, [mapa-
MeTp, HayaJio, KoHell], [nticks, xoamuectso]]),

I7e X-BBIpasKeHUe, y-BhIpaskeHue 3a7Jai0T 3aBUCHMOCTD KOOp-
IUHAT OT IapameTpa, nticks, KOJITMYecTBO — KOJIMUECTBO KYCOYKOB,
HA KOTOphIe OyaeT pasduT mHTepBaJl H3MEeHEHUs ITapaMerpa.

Ilpumep. IlocTpoum mmapamMmeTpUYECKyI0 OKPYKHOCTD

Plot2D([paramentric, cos(t), sin(t), [t, -%pi, %pi], [nticks,
300]])

Bananwe 3.9.8

ITocTpoiite cnenyromniue rpadpuKn:

1) @OyHEIWH, 3aJaHHOM TapaMeTPUIECKUMU YPaBHEHUSIMU:
X =12,y = t¥ (3-t?).
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2) Ha ommom rpacdmre moctpoiiTe kKpupbie x°+3x%+1 m x?
YCTAHOBUTE PaBHBIE JUTUHBI €IUHUYHBIX OTPE3KOB I10 OCSIM.

3) IlocrpoiiTe Ha OMHOM UepTeske TapaMeTPUIeCKHe KPUBhIe

x1 = 2cos(t)?, y1 = 2sin(t)® u

x2 = sin (t/3)*cos(t), y2 =sin(t/3)*sin(t).

4) Tlocrpoiite TpexmepHBIH Tpadur cos(x+ty)+sin(x-y) mpu
-3<x<3p u -3<y<3p.

3.9.10. Onepauuu ¢ mampuuamu

Yrobn1 3amaTh MaTpuUIly BhITOJIHUTE: Anrebpa — BBectn ma-
TPUITY U 3aJalTe 9JIEMEeHTHI MATPUIIHL.

IloasiemenTHbIe omeparuu (CI0KeHUE, BEIYUTAHUE, YMHOKE-
HUe, IeJIeHre, BO3BeIeHIe B CTeIIeHb) — IIPOM3BOMATCA HA Ka-
SEIBIM 9JIEMEHTOM MATPHILBI, MATPHUIIHI JOJISKHBI OBITH OJUHAKO-
BOT'0 pasmepa.

Hampumep, x 1 y MaTpuIis.

1) Ompenenum oTH MATPUILHL:

x : matrix([5,2],[3,9]);

y : matrix([1,3],[2,5]).

2)  Berumcanm cymMmy u pasHOCTE:

xty;

X-y.

MaTtpu4yHbIe OIIepaIu:

o  VwmuosxeHwue (0003HAYAETCS TOUKOIT).

e BosBemennme B cTemeHb MATPHILI (YMHOMKEHIME caMy Ha
cebsd 3aJaHHOe YHCJIO Pas).

e  Ilomck obparHoM MaTpuilsl invert(x).

e Pamr wmarpuier — rank(x) wu ompegesuTesnp  —
determinant(x), TOJIBKO QJIS KBAIPATHBIX MATPHII,

e  TpaucrnornupoBaHme — transpose(x).

Bananue 3.9.9

Pemure cucremy nmuHEMHBIX ypaBHEHUN MATPUYHBIM CIIOCOOOM.

5%, +3x,— 2%, +x, =9
2%, + 3%, + 4%, — 5%, =0
3, =M, +x;—x, =6
20, = 2%, +x;+x, =5

Bamanwne 3.9.10

Wccnenyitte pyHKIIMM U IIOCTPOMTE UX TpadUK.
xa

T 16—

3

>

y

X

Y a o Dra)
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3.10. Cucremsl yrupagjgeHusa 6a3aMu JAHHBIX

B ocHoBe peleHnss MHOrMX 3amad JISKHUT XpaHeHHe U odpa-
60oTKA OOJIBIIIUX MACCHBOB MHMOPMAITUU 00 00BEKTAX U SIBJIEHUIX
peasrbHOTO MUpa. Takre MAacCUBBI TAHHBIX BMECTE C IIPOTPaAMMHO-
amnmapaTHEIMA CPeJCTBAMHU JIJI UX 00paOOTKH HAa3BIBAIOT ABTO-
MATHU3UPOBAHHBIMHA MHQPOPMAITMOHHBIMUA CUCTEMAMHU HJIH IIPOCTO
undopmarmonasiMu cucremamu (MC) yauThIBast, 4To COBpEeMeH-
aoie IC aBisioTcst, KaK MPaBUJI0, ABTOMATU3NPOBAHHBIMHU.

Cama unest IC u HeKOTOPBIE IPUHITHUITEI UX OPTAHU3ATINH BO3-
HUKJIX 32707100 00 mosasiaenns OBM. Bubimorexn, apxusbl, agpe-
CHBIE KHUTH, TeJedOHHBIE CIIPABOYHUKH, cJToBapu — Bee aTo VC.

3.10.1. Ba3vt 0anHbLX

OcuoBa WHQPOPMAITMOHHON CHUCTEMEI, 00BEKT ee 00pabOTKM —
0as3a JaHHBIX.

bBa3a O0anHbiX — B IIUPOKOM CMBICJIE — 39TO COBOKYIIHOCTH
CBEJIEHMI 0 KOHKPETHBIX 00BheKTAaX PeajibHOr0 MUpa B KAKOM-TO
IpeaMeTHON 00JIaCTH.

B sTom ompesesniennu, BoobIIe TOBOPSI, OTCYTCTBYET YIIOMUHA-
HUe 0 KoMObloTepe. Bas3oi JaHHBIX MOMKHO CUNTATH, HATIPUMED,
KapTOTEKy B PETHUCTpAType MOJHKJINHUKN, KOTOpas BeaeTcs Ha
KapTOHHBIX KAPTOYKAX U XPAHUTCS HA TTOJIKAX.

Ecin xpauuTh 9TH ke CBEIeHUS B TEKCTOBBIX (hailyiax, To He-
KOTOPBIE JIEHMCTBUS MOKHO BBIMOJIHSTHL OBICTpEee M aKKypaTHee
(Hampumep, pacmeyaTaTh PEKOMEHJIAIIMHM Bpava KaKOMY-JIu00
MMAIAeHTy), OJHAKO MHOTHME BO3MOYKHOCTHM KOMITBIOTEPA IIPU Ta-
KOM TIOJXOJIe OCTaHyTCS He 3ajeiicTBoBaHBI. Jleso B Tom, 4TO B
TEKCTOBBIX (haiiyiax OOBIYHO COMEPIKUTCS HECTPYKTYPHPOBAHHBIE
JaHHBIE, TO €CTh Y KOMIILIOTEPA OTCYTCTBYET (hopMaIbHAs UHQOP-
MAaIlUsI O TOM, TJle KaKue JaHHbIe HAXOIATCs, II09TOMY HCIO0JIB30-
BaTh BoaMokHOCTH IBM s1i1s1 Tomcka m oTO0pa HYsKHBIX JAHHBIX
(Hampumep, 0TOOpaTh MAITMEHTOR OIIPEIeIEHHOTO TOAA POKICHUS
WJIU C OTIpeIeJIeHHBIM JUATHO30M) OUeHb CJIOKHO.

IIporiece mpucrocodstermst pOpMATOB M 3HAYEHUI JAHHBIX K Hy-
semam OBM, To ecTb BBeIeHMe COIJIAIIEHIH O CIIOC00aX IIPEICTABICHIST
JIAHHBIX, MOYKHO HA3BaTh CMPYKMYPUPOSaAHUEM UHPOPMAUULL.

Temepb MOKHO YTOUYHUTH OIIpejieieHrne 0a3bl JAHHBIX U WH-
dopMAIOHHOI CUCTEMBI.

Basza dannwvix (B]]) — cOBOKYITHOCTE CIEIIMAIbHBIM 00pas3om
OPTraHM30BAHHBIX TAHHBIX, XPAHUMBIX B MAMSATHA BBIUUCIUTE]b-
HOM CHCTEeMBI M OTOOPAMKAIOIINX COCTOSIHINE 00BEKTOB M MX B3aH-
MOCBSI3€# B paccMaTPUBAEMOM IIPeIMETHOM 00JIacTH.
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Hngopmauuonrnas cucmema — 3T0 COBOKYITHOCTD CTPYKTY-
PUPOBAHHBIX MAaHHBIX (0a3bI JAHHBIX) U KOMILJIEKCA allapaTHO-
TPOTPAMMHBIX CPEJICTB JJI XPAHEHUs JaHHBIX U MAaHUITYJIUPO-
BAHUS UMHU.

3.10.2. Komnonernmbvt uHHOPMAUUOHHOU CUCMEMDbL:

1. DBasa mauubIx.

2.  Cucrema ympasnenusa 60aszavmu magaeix (CYBJl) — maxer
IIporpamMm, IO3BOJIAIOIIUN:

e (OlecrreunBaTh I10JIB30BATENA S3BIKOBBIMU CpPEICTBAMU
ONMCAHUSA U MAHUITYIUPOBAHUS JAHHBIME.

o (OOecreynTh IIOQIEPIKKY JIOTMYECKHUX MOJeJIeM JaHHBIX
(TO ecThb B3aMMOCBS3H MEMKIY JAHHBIMI).

e (OOGecrieunTh OMEPAIINN CO3MAHUS W MAHUITYJIMPOBAHUS
JIOTUYECKUMHU HAHHBIMH W OJHOBPEMEHHOE OTOOpaskeHHe ITHUX
omeparuii Ha (PU3UIECKOM YPOBHE.

° O0ecrieunTs 3aIUTy U EJIOCTHOCTD JTaHHBIX.

3.  Apmuuucrparop B/l — aT0 crerumasiieT nan rpymma cie-
IIUAJINCTOB, 3aHATHIX O0OCIIy:KUBaHUEM I0JIb3oBaTe abckoit BJI.
AnMuHECTPATOP JOMKEH KOOPIMHHPOBATH IIPOIIECCHI cOOpa MH-
dopmanum u skcrryaramun B, a Takske obecrieunBaTh I1€JI0CT-
HOCTh 1 3ammuTy gaHubX. [Ipu paspaborke MC obsa3aresibHO yun-
TBIBAIOTCS MHTEPECHl KOHEYHOI'0 MI0JIb30BaTe . | JIaBHBIN IPUH-
IIUAII COCTOUT B TOM, UTO OT KOHEUHBIX II0JIb30BATEJIEH He TOJIKHO
TPeboBaTHCSI KAKUX-JIN00 CIIEINAIBHBIX 3HAHUMN B 00JIaCTH BBEIYH-
CJINTEJILHOM TeXHUKHW M S3BIKOBBIX cpencTB. IlosToMy mosabsoBa-
TeJIbCKUI NHTePdEC T0JKeH ObITh IIPeSe/IbHO IIPOCT U IIOHATEH.

4. BorumcnurensHas cucrema (BC) — coBorymHocTh B3a-
MMOCBSI3AHHBIX ¥ COIJIACOBAHHO AedicTByomux OBM u gpyrux
YCTPOMCTB, 00EeCIeUNBAIOIINX ABTOMATHU3AIINIO IIPOIIECCOB IIpHe-
Ma, 00paboTKM 1 BBIIAYN MH(OPMAIIHH.

5. CioBapp mammbix — momcucreMa BJl, mpemmasHadenHas
IJIS LEHTPAJIM30BAHHOIO XPAHEHUs HHQOPMAIIMKA O CTPYKType
IaHHBIX, Xpauamnumxed B B, Tnmax maHHBIX 1 (popMaTax ux mIpe;-
cTaBJIEHHsI, B3auMOCBA3AX QaityioB B, mpuHaaIesxHOCTH T0JIb-
3oBaTesell, Kogax 3alluThl nHopManun 1 npod. [Ipucyrersyer
Bo Bcex VIC, HO He Bcerma mMeeT Takoe Ha3BaHUe, oTH (PYHKIIUN
o0bruno nmoggepsxusaer CYBII.

3.10.3. Knaccugpurkauus unHghopmayuoHHbLX CUCmeM

B saBucumMocTH 0T MCII0IB3yEMBIX TEXHUUYECKHUX CPEICTB MOJK-
HO BBIJEJINTH cienyiomrme Tubl BJ1:
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o Jlorkamsusie (JIBJI) — pasmeriaoress B maMsITH OIHOM MAIIMHEL

o  Pacmpenenennsie (PB/l) — pasmemiatorcss B mamsTu He-
CKOJIBKUX MAIIIHH, COeIHHEHHBIX B CETh.

Cosorymraocth JIB/I, Bxomamux B cetb OBM, ssasercsa PBJI.

WNudopmarimonubie CUCTEMBI MOYKHO YCJIOBHO pa3enTb Ha
phaxmozpaduueckue, 00OKYMEHMASIbHbLE U IKCRepmHbLe.

B gpaxmoepagpuuecrkux VIC peructpupyrorcss pakTsl — KOH-
KpeTHbIe 3HAUYEeHUS JAHHBIX 00 00beKTax peaabHoro mupa. OcHoOB-
Hag 3amada taxkux MC saraouaercda B ToM, YTO Bce CBeeHUS 00
obbekTax (paMunnuy Iogeii, Ha3BaHus IIPEJIMETOB, JAThL U T. 1.)
COOOIIAIOTCA CHCTEMe B KAKOM-TO 3apaHee 00yCJIOBJIEHHOM (op-
mate (Hampumep, nata B Buae JIJI.MM.I'T). Mudopmarius, ¢ Koto-
poit paboraer dgarrorpaduyeckas MIC, nmeer yeTKyo cmpyKmy-
Py, TO3BOJISIONILYI0 MAIllMHE OTJIMYATDH OJHO JAHHOE OT JPYToro.
IlosTomy (axrorpaduyueckass cucreMa CIIOCOOHA TaBATh OIHO3-
HAYHbIEe OTBETHI Ha IT0CTaBJIeHHbIe Bompochl. Hampumep, MC ma-
rasmHa MOYKET OTBETUTH Ha BOIpoc « CKOJIBKO BEJIOCUIIE 0B MAPKU
Caumror mpomas Marasus 3a maii mecan?», MIC Boksana — «Kakue
moesma mpoxonar yepes ropox Huxnawmit Hosropon?» u . 1.

Hoxymenmanvuwvte VIC paboTanoT ¢ HECTPYKTYPHUPOBAHHBIMI
TEKCTOBBIMH JOKYMeHTaMu (CTaThH, KHUTH, pedepaThl, TEKCTHI 3a-
KOHOB ...), Tpa(pUIeCKUMU WX MYJIbTUMEIUUHBIMU O00BHEeKTaMMH.
Taxue VMIC mmeroT popMaIn30BaHHBIN ammapaT MOUCKA HYKHO-
ro moxkymeHTa. Lleqs Takoi cuCTEeMBbI — BBIATh B OTBET HA 3aIIPOC
TI0JIB30BATEJIS CITMCOK JIOKYMEHTOB MJIN 00BEKTOB, B KAKON-TO Mepe
VIIOBJIETBOPSIIOIINX ChOPMYJIMPOBAHHBIM B 3ampoce ycsioBusm. Ha-
IpUMep, BBIIATH CIIMCOK BCEX CTaTeil, B KOTOPBIX BCTPEUAETCs CJIO-
BO «par». [IpuHImnmra bsHOM 0c00eHHOCTRIO JoKyMeHTabHou 1C
SIBJISIETCSI €€ CIIOCOOHOCTD, C OMHOM CTOPOHBI, BEIAABATH HEHYIKHBIE
TI0JIB30BATEJIIO JIOKYMEHTHI (HATIPUMED, €CIN HY:KHO «PaK» — JKH-
BOTHOE, a CHCTeMAa 0ThepeT «par» — 00JIe3Hb), a C APYTOM CTOPOHBI —
He BBIJIaBATh HY KHBIE (HATIPUMeEp, €CJIN B 3aIIpoce YIIoTpeOIeH Cu-
HOHHUM WJIH IIPOM30IILJIA OIINOKA B HAIIMCAHIMN).

CoBpemennsie gaxrorpaguyecKre CHCTeMBI YacTo PadoTanT C
HECTPYKTYPHUPOBAHHBIMEU OJIOKaMu WHQoOpMAIy (TEeKCTOM, rpadu-
KOM, BUJIE0), CHAOKEHHBIMY CTPYKTYPHUPOBAHHBIMY ORUCAMESIAMU.

Paccmorpum mpumep.

IIycts 06berTOoM 00paboTkn darrorpadraeckoit UC cirysgur crm-
COK 9CTPAIHBIX IIEBIIOB, IIPIYEM, IJIS KasKI0r0 IIeBIIa MMEIOTCS JaHHbIe:

° Cuennueckoe nmsa (ge 6osree 20 CHMBOJIOB).

Jlara posxxnenus B dopmare JIJI.MM.I'TIT.
ITosx M mm iK).

Buorpadwus.

®ouHorpamma.
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Pacnonaras ctpyKTypupOBaHHBIMU OITHCATEJISIMU (MMS, TaTa Po-
SKJIEHUS, TI0JT), CHCTeMA MOKET BBIIATH CTPOTHE OTBETHI HA BOIIPOCHL:

o O xaskI0M TeBITe TIePCOHATHHO.
o O pacmipesiesTeHHUH TIEBITOB TI0 BO3PACTY ¥ TT0JIY (B JTIOOBIX
COYETAHUSIX).

Ta e madopmarmsa 1yoaupyeTcss B TekcTe Ouorpadmu, omgHa-
KO TaM OHA He CTPYKTypHpoBaHa. Kciu ymaawuTh ommcaTesb, TO
nosryuuTes gqoxymenTaabaas NC.

Baskneitmuit aran 06paboTky J1I000r0 TOKyMeHTa, MOCTYIIak-
1ero Ha XxpaHeHue B nokymeHnrayibuyio MC — undexcuposanue.
HNugexcrupoBaHme COCTOUT W3 IBYX OTAIIOB:

1. BrisiBiIeHEE OCHOBHOTO COMIEP/KAHUS TOKYMEHTA.

2.  Omwmcanue cofep:KaHUsI JOKYMEHTA Ha WHPOPMAITMOHHO-
TIOMCKOBOM SI3BIKE U TIOJIyYeHHEe COOTBETCTBYIOIIETO NOUCK0B8020
oopa3a doxymenma (ITOJ).

ITpu mosyuenunn 3ampoca Ha MOUCK JIOKYMEHTA COCTABJISETCS
noucCKo8bLii 00pa3 3anpoca, KOTOPHIH B IIPOIEcCe IOUCKA CPaB-
HUBAETCS C TIONCKOBBIMU 00pa3aMu JOKYMEHTOR JI0 TeX II0p, ITOKa
He OyIeT HalIeHo COBIALeHIeE.

Nudopmanmonno-nornckossie s3bikn (MIIA) moskmo pasme-
JIUTh HA TPU TPYIIIIHL:

° Knaccuduranmonnsre:

o UIIA ¢ nepapxmuveckoii CTpyKTypOii.
o MIIA ¢ dpacerHO#M CTPYKTYPOIA.
0 OwMmnupuyeckre (HemepapxXxudecKre) S3bIKH.

e  JleckpHIITOpHBIE.

e  KomOuHMpOBAHHEIE.

B uepapxuuecrux knaccugpurauyuonnvix cucmemax tep-
MHUHBI HAXOHATCS MEKIy cO00M B OTHOIIEHWUM BEJIIOUeHHA. [lpwm
3amrCy OHU PACIIOJIATAIOTCS B TIOPSJIKE ITOCTEIIEHHOr0 Mepexoa
oT 00mMX K YacTHBIM. [IpuMepoM Tako# CHCTEMBI SBJISETCS YHU-
BepcasbHasa mecarnyHaa kaaccuduranus (YIK), npumensemas
B ombamoreunom gese (cosmama B XIX — XX B.). Kasmarerii kioace
(mepBast CTYIIEHB) COAEPYKUT TPYIIIy OoJiee MU MeHee OJIU3KHUX
HAyK, HAIIpUMep 5 — MAaTeMaTHUKA ¥ eCTeCTBeHHbIE HAYKH, 6 — IIpu-
KJagHble HayKy (B TOM YHciIe U nHpopMaTtuka)... Kammaa cieny-
omas mudpa, He MeHsIs 3HAYEHUsT MPEIbIAYIINX, YTOUHIET UX,
obosHauas 0osree yactHoe mousarue. YK ykassiBaerca Ha 06opor-
HOM CTOpOHE TUTYJIbHOrO Jircta kauru. [Tpumep: 51.938 («Kpacora
dparranos. O0passl KOMILIEKCHBIX JUHAMUUECKIX CHCTEM»).

IIpumepom amnupuueckoii kiaccuuKkauuoHHOL cucme-
MbL MOKET OBITH aJIaBUTHO-ITPEIMETHAS KJIACCUPUKATIA.

B oeckpunmopruvix HIIA cvbiciioBoe coepskaHme JOKYMeH-
Ta BBIPAKAETCS CIIMCKOM KJllouedvtx 108 (meckpunTtopos). /le-

179



H. 0. UBaHoBa, B. I. MaHsxuHa

CKPUNRMmMOp — CJIOBO WX CJIOBOCOYETAHNE €CTECTBEHHOIO A3BIKA,
oTpaskalllee OOUH M3 ACIIEKTOB Comeps:kaHusa moxyMmenta. Jlis
obecrieyeHUsT TIOMCKA WCIIOJIb3yEeTCs ITOMCKOBHIM 00pas JAaHHBIX,
KOTOPBIA COMEP:RUT (DUKCUPOBAHHLIN HAOOD JECKPUIITOPOB, OBITH
MOJKET, CBSI3QHHBIX MEKIY COOOM JIOTMYECKUMH OITePATTHASIMHU.

Eme oguuM BrmoM MHQOPMAIMOHHEBIX CHCTEM SBJISIOTCS OK-
CIIEPTHEIE CHCTEMBL.

Irxcnepmmuuvie HC nvuTupyior moBegeHne skciepTa (creru-
ajycra) B TOM WMJIM WHOM 00JACTH. JKCIIEPTHAS CHCTEMA MOKET
TeHEepUPOBATH HOBYI0 MH(OPMAITAI0 HA OCHOBE NMEIOIEeHCs y Hee
¥ JaBaTh pasyMHBIe COBETHI UCCIIeN0BaTe IsIM. B ocHOBe omepariuii
OKCIIEPTHOM CHUCTEMEBI — 00paboTKa 0a3bl 3HAHMIM, COCTABJIEHHOM
CIIeIMAJINCTAMU B JTaHHOM obJiactu. Basa smanuit cogep:xut dak-
TH (M3MEHAIONIYIOCS WHQMOPMAIINI, XAPAKTePU3YIONLyI0 COCTO-
saHre 00beKTa) W mpaBuia (MHQOPMAITUI0 0 TOM, KaK II0JIy4aTh
HOBBIE (PAKTHI).

3.10.4. O6vexmut, ampubymbwt, c6a3uU

Ilenpro UC asiasercs obpaboTka JaHHBIX 00 00BbEKTAX peasib-
HOT'0 MHpa C yYeTOM CBsI3el Mexk 1y HuMH. B Teopuu darrorpadm-
vecknx VIC maHHBIe YacTO HA3LIBAIOTCS aTPUOYyTaMu, 4 00BEKTHI —
CYIITHOCTSIMH.

Ob6sexm (CyIIHOCTD) — 9TO HEUTO CYIIIECTBYIOIIee W PA3JIUUN-
MOe, TO eCTh 00BEKTOM MOKHO HAa3BATbh TO, [JIS YEro CyIIeCTBYeT
HAa3BaHME U CIOCO0 OTJIMYATH OIHWH MOI00HBIN 00BEKT OT JPYTOro.
Hanpumep, ropon, desoBek, Kiracc B IIKoJIe, (PUpMa, XUMUIECKOe
coeIMHEHNEe MOI'YT OBIThH O0ObeKTaMu B TOM miau uHoi BI.

I'pynrma momobubIX 00BEKTOB 00padyer Kjtacc odsexmos. Ha-
puMep, KJIaccaMu 00BEeKTOB MOTYT OBITH TOpOJIa, JIoau, pabora-
OIFe HA MPeIIpUATAN, TOBAPhl Ha CKJaage U T. A. KoHKpeTHbIi
00BEKT B TAKOM I'PYIIIIe ABJISETCSA 9K3eMILISPOM KJracca.

Ampubym (Wim JaHHOE) — 3TO HEeKOTOPHIM IIoKasaresb (Ia-
paMerp, IMIPU3HAK, CBOMCTBO), KOTOPBIM XapaKTepu3yeT HEeKUM
00BEKT U IMIPUHUMAET JIJIsI KOHKPETHOI0 9K3EeMILISIpA KOHKPETHOe
suauvenwne. Hampumep, Kinacc o6bexToB — ropoga Poccun. Hassa-
HIUe ropoga — aTpudyT, IIPUHUMAIOIINNA TeKCTOBOE 3HAUeHMe (Ha-
npumep, Mocksa, Kpacmosapck, Tam00B), ynciaeHHOCT:L HaceJie-
HUS — aTpuOyT, IPUHUMAIOIINUHA YHUCI0BOE 3HAUESHNE H T. .

HC omepupyer rigaccaMu OOBEKTOB, BBIIEJEHHBIX ITPHUMEHU-
TeJILHO K JAHHOM ITPEIMETHOM 00JIACTH, UCIIOJIBb3YsI IIPH 9TOM KOH-
KpeTHBIE 3HAYEHUSI AaTPUOYTOR TEX MJIU MHBIX 9K3EMILISIPOB KJ1acca.

ATpuOyT HEKOTOpOro Kjiacca OOBEKTOB caM MOKeT OBIThb
00BEeKTOM, HUMEIIIHM cobcTBeHHBIe aTpubyTsl. Hampumep,
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arpubyToM ciyskainero apisgercss BY3, KOTOpPBI OH OKOHYMJI.
C mpyroi cropoubl, KOHEpeTHBII BY3 — 10 00BeKT, XapakTe-
pHU3yIOIIHUHACA COOCTBEHHBIM HabopoM aTpulOyTOB: ajapec, pamMu-
JIUSI PEKTOPAa, CIIUCOK PaKyabTeToB. TakuMm 06pas3omM, BO3HUKA-
€T BO3MOYKHOCTh YCTAHOBJIEHUS C6A3U MEKIY 9K3eMILIIPAMU
00bEKTOB PA3HBIX KJIACCOB.

IIpumep. PaccmoTpuMm mpuMep IIPOMBINIIEHHON KOMIIAHUH.
B sTom ciyuae skenatenbHO XpaHUTh MHPOPMAITHIO 0: TPOEKTAX,
merasisax (IJIs1 oTHX IIPOEKTOB), IIOCTABIIMKAX (Ierasieil), CKaamax
(Tme XpaHATCS 9TH JeTaJIN), CIYKAIINUX U T. JI. Bce mepeunciien-
HOE IIPeJICTaBJIsIeT CO0OM CYIITHOCTH.

NOCTaBLWMKA v NpoekTDbI

AeTanu

Y%

EE caymaLLme

Puc. 3.51. Cyuiaoctu u cBsI3u

Mesxay stuMu 00BEKTAMM CYIIECTBYIOT CBS3U WJIA OTHOIIE-
Hudg (IIOKa3aHbl cTpeakamMu). Ha mnmpuBeneHHoi cxeme OOJIBIINH-
CTBO CBfI3eM OOBLEIMHSAIOT [BA THUIIA 00BbEeKTa, HO 3TO He Bcerna
tak. Hampumep, cTpesika MoKeT 00beJUHSITh TPU TUIA 00BEKTa
(IOCTABIIMKY — IETAJII — IPOEKTEI). JTO 0TpaskaeT TOT QPAKT, YTO
ompeieJIeHHbIe IIOCTABIINKN IIOCTABJISIOT OIIPedesIeHHbIe JTeTaJIh
IJIS OIIpeesIeHHBIX IIpoeKkToB. CBA3h MOMET 0XBATHIBATEL M OJUH
Tun oobekTa (merasm). OHa oTpaskaer To, YTO HEKOTOPBIE IeTaJIn
MOTYT SABJIATHCI KOMIIOHEHTAMHU APYTHUX JeTaJIei.

B obmem ciryuae omum 1 Te ske 00BEKTHI MOT'YT OBITH COENMHEHEI
IIPOM3BOJILHBLIM YKMCJIOM CBS3€# (IIPOEKTHI — CIIYIKAIIlMe IBE CBSISH:
OJTHA M3 HUX «paboTaeTr HaIy, Ipyras «PyKOBOIUT IIPOEKTOMY).

Takum obpasom, momobuass B mpemcrasiisger coboit CyIHO-
CTH, aTPpUOYTHI U CBSI3U, MHAYE TOBOPS, COIEPIKUAT JIOTUUECKH CBSI-
3aHHBIE JaHHBIE.

3.10.5. Mooesiu 0arHbLX

Oo6mee onmmcanne B/l maswiBaercs mooenivio B/I.

Mooesib 0aHHBLX — NHTEIPUPOBAHHEINA HAOOD IOHATHI NI
ONMCAHUA JAHHBIX, CBI3€ MeKIy HUMH 1 OTpaHMYeHNN, HaKIa-
IBIBAEMBIX Ha JAHHBLIE B HEKOTOPOI OPraHU3AIINH.
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Takum 06pa3oM, MOJIeJIb JTaHHBIX IIPEICTABJISET COO0M CTPYK-
typy B/l u BKIt0uaer B cebs ormrcanme BcexX KJIacCOB 00HEKTOB, UX
aTpubyTOB W cBsA3el Meskay HUMH. Mojesb TaHHBIX OITUCHIBAET
mpaBmja, Mo KoTopbiM moctpoeHa BJI, ompenmesster momycrumbre
OIIePAINH C JTAHHBIMHU.

B daxrorpaduuecknx MC BBIIEISIOT CII€YIOIINAE THITHI MOJIE-
JIeH JaHHBIX:

e Penanmonnad.
o Cerenas.
e Hepapxuueckas.

Uepapxuueckass Mogesib

Hepapxudeckass Moge/Ib HCTOPUIECKH II0SIBUJIaCh mreppoit. Ee
TOABJIEHNE CBSI3AHO C TEM, YTO B PEAJIbHOM MHpPe 0YeHb MHOTHE
CBSI3W COOTBETCTBYIOT MEPAPXUM, KOTJA OJUH OOBEKT BBICTYIIAET
KaK POJTUTEILCKUM, a ¢ HUM MOKET OBITH CBI3aHO MHOKECTBO IO -
YUHEHHBIX 00beKTOB. Mlepapxus mpocTa U ecTeCTBEHHA B 0TOOpAa-
SKEeHUU B3aMMOCBSI3H MEKIy KJIaccaMu 00bEeKTOB.

OcuoBHBEIMEU WH(DOPMAIITMOHHBIMUA €IUHUIIAMUA B HepapXude-
ckoi mogenu apiisiores: B, cermenT, moste.

Ilonie — vuHMMAaTBLHAS, HeleIuMas e TUHUIIA JAHHBIX, OITUCHI-
BAET OJHY U3 XapaKTePUCTUK 00BEKTa.

Cezmenm (3a1mch) — COBOKYIIHOCTD JAHHBIX 00 OQHOM O0BEK-
Te.

B mepapxudeckoit mosenn cermeHTBI 00BETUHSIIOTCS B PEBO-
BugHbIHA rpad. Ilpu aTom HanpasieHHbIe pedpa rpada oTpaskaoT
nepapxXudecKne CBSI3U MeKIy CeTMEeHTaMU: KaKIOMY 9K3eMILIs-
Py CerMemTa, CTOSIIEMY BHIIIE 110 MepapXun (CerMEeHTHI-TTPETKH)
COOTBETCTBYET MHOKECTBO 9K3EMILJISIPOB ITOUNHEHHOI0 THUTIA CEeT-
MeHTa (CerMeHTHI-TIOTOMKH).

Taxum obpasom, BJ] mpencrasiiser co00if COBOKYIIHOCTH
OTHeJILHBIX JlepeBbeB. [Ipu aToM JeHCTBYIOT CJIeMyIOTIe orpa-
HUYEHU:

o B rammom gepeBe ecTb OAUH KOPHEBOM CErMEHT, TO
€CTb CerMEHT, Y KOTOPOr0 HeT JIOTUYECKH MUCXOTHOTO.

o Kaskoplii MCXOMHBIA CErMEHT MOKET HMETh IIPOM3-
BOJIBHOE YHCJIO TIOTYNHEHHBIX CETMEHTOB.

o [logunHeHHBIN CETMEHT MOKET UMETh TOJIBKO OJTHOTO
poauTess.

CereBag mogesnb

Cemesgas mooenib 0aAHHbLX — MOJIeJIb, COCTOAIIASA U3 3aIIUCeH
AQHHBIX U CBSI3€H, YCTAHOBJIIEHHBIMU MEKTY 3AIUCIMH.

CereBy10 MOJT€JIb MOJKHO IIPEJICTABUTD KaK rpad) ¢ 3aIIUCAMU B
BUJIE Y3JIOB U CBA3sIMU B Bujie pedep. Ha cBasu meskay o0bekTamu
He HAKJIAIBIBAETCS OTPaHUYEHUH.
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Cereoit BJI darxruveckn saBisierca Bcecemupnas mayrtmHa
(WWW) cetu Mureprer. ['UIepcchliIKy CBA3BIBAIOT MEKIY COOOM
COTHU MHJLJIMOHOB JJOKYMEHTOB B eIHHYI0 ceTeByo BJI.

IIpyn MCHONIBL30BAHUM CETEBBIX U MEPAPXUUCCKUX MOMEJIEH OT
0JIb30BaTe I TpebyeTcs: 3Hauue Qpuandeckoi opranusanuu BJ,
K KOTOPOM OH JIOJIZKEH OCYIIECTBJIATE JOCTYIL.

Penguunonnag monens

Penanumonmas BJ[ mpencraBiser coboif COBOKYITHOCTH
JIOTUYECKU CBA3aHHBIX Tabsiui. OCHOBHON CTPYKTYpPOH JaH-
HBIX ABJIsIeTCsI oTHoIIeHue (Tabnauia). MomxHO JoKka3arh, 4TO
H100yI0 CTPYKTYPY MOYKHO IpeodOpas3oBaTh B HAOOP AByMep-
HBIX TAO0JINII.

B rabimiy momernarorces maHHbIe 00 00BEKTAX OJHOIO THIIA.
3aroyioBKamMu CTOJIOIOB CJIysKaT aTpuOyTHl (CBOMCTBA) OMMCHIBA-
eMBIX 00beKTOB. CTo/I0IIBI TA0JIMIIEI HA3BIBAIOTCI NOJIAMU, CTPO-
KU — 3ARUCAMU UJIU KOPMEHCAMU.

ITose xapaxrepusyercs CBOMM MMEHEM UM TUIIOM JAHHEBIX (TeK-
CTOBBIH, YMCJIOBOM, IEHEKHBIA 1 T. II.).

Kniouesbim HAa3bIBaETCSA MOJIE, 3HAYCHME KOTOPOI'0 OJHO3HAY-
HO OIIpe/IeJIsIeT 3aIIiUCh TAOJIUITEI.

Kax npaswuiio, pensmmonnsie Bl cocroar ua Gostee, ueM ogHOM
Tabaniel. TabIHIIBl CBA3BIBAIOTCS MEKIY COOOM 10 00IIeMy II0JIIO.
CBs3H, yCTaHOBJICEHHEBIE MEKIY TAOJIUIIAMHE, II03BOJISIOT OCYIIECT-
BUTDH [OMCK OJHUX 3AIIMCEH 110 3HAYCHUIO IPYTHX.

OTmeJsr:
Howmep Vima Topox Nunexc Tenedon Dakc
oTaeJia
B5 Mocksa 1223454 8767652
B7 Hosropog 1286653 5435435
B3 Mocksa 8766542 6544322
B4 4354376 9876552
B2 9876543 9876543
CorpyaHuKH:

Homep Damuus s Anpec Tenedon JomkHOCTD HMara Joxon Homep
COTPYTHHKA POTeHIST orera
CIT-21 Meanos Huxonait B5
CT-37 TTetpos HBan B3
Cr-14 B3
CA-9 . . B7
CT-5 B3
ClI-41 B5

Mesxny tabmunamvu «Otmens» u «COTpyIHUKNY CYIECTBYeT
CBSI3b: COTPYIHUK paboraer B oTmeseHnu kommauuu. Ho cyrmect-
BOBaHUeE ITOH CBSI3W MOYKHO 3aMETUTh, TOJBKO 3HAS, YTO aTPUOYT
«HOMeEp oTaesa» B Taduiie «COTpyTHUKI 9KBUBAJIEHTEH aTpuy-
Ty «Homep ormesa» B Tabiuie «OToeasnm.

183



H. 0. UBaHoBa, B. I. MaHsxuHa

OTOT sKe IIpuMep B CETeBOM MOIEJIN IIPUBEIeH Ha puc. 3.52.

Cr-37 MNetpoe .

B3 Mocksa

B7 Mockea CA-9

Puc. 3.52. CereBast mozieb 6a3bl JAHHBIX

Hepapxuueckas mogens (puc. 3.53).
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Puc. 3.53. Uepapxuuaeckast Momesib 0a3bI JAHHBIX

K CVB]l pensmuonnoro tumna oruocsarcs: dBASE, FoxPro,
Paradox, Access u ap. Murepdeiicer pasaumunbix CYBJ] menee
YHUQPUIUPOBAHLI, YeM HHTep@eichl TEeKCTOBBIX MM I'paduye-
CKHX PEJAaKTOPOB, IIOITOMY TPYLHO SATH O0IIee OIMMCaAHUe.

Ho, xak npasumno, pensuuonnsie BJl cocrosT ua ciremymommx
00BEKTOB:

Tadmunel. 1o 6as3oBbiil 00bexkT BJl. B Tabiauiiax xpanurcsa
BCs MHGpOpPMAIIHs.

3ampocsl. [1aBHOe MpegHasHaueHMe 3aIIpOCOB — 0TOOD JTaH-
HBIX HA OCHOBAHUM 3a0AHHBIX yCJIOBUIA.

®opmpbi. OTobOpaskaeT JaHHBIE TAOJIUITHI WJIU 3aIpoca B 6osiee
yI00HOM BHIE.

Otuersl. [IpenHasHaven mjid ImedyaTd JTaHHBIX K3 TaOJIHII
U 3aIIPOCOB.

184



CucTeMHoe 1 NpYKIaaHoe NporpaMmmHoe obecnedyeHme

Bomnpocs! qiia camonpoBepKu

1. Yo mmpencrasiser co00i COBpeMeHHasA HH(POPMAIIHOH-
mag cucrema (MC)?
2. ITepeunciure Bugsr MIC.

3 HaszoBurte KommoueHTEI, BXxongamiue B coctas MC.
4. IIposenure knaccudguramo BJI.
5 Omnuimre OCHOBHEBIE MOIE/IN JAHHEIX.

3.11. Cucrema ynpasjieHusa 0a3aMu JaHHBIX
OpenOffice.org Base

OpenOffice Base — mmCcTpyMeHT [Jia pabOTHl ¢ BHEIIHUMU
HCTOYHHUKAMHU TaHHBIX U co BerpoerHoi CYBJI, koropsiii mpemo-
CTaBJISET MOIIHLINA HAOOP MHCTPYMEHTOB: PeSAKTOPBI TAOJIHII, 3a-
mpocos, popm, orueroB BJI.

Mger Oymem momraroBo paspabaTeiBATH 0a3y HAHHBIX, HJLIIO-
cTpupys pabory uHcTpyMeHTOB Base.

3.11.1. Co30arue 6a3bt 0AHHbLX

Pensauumonnas BJI mpencrasiisser coboii COBOKYIIHOCTH B3a-
WMOCBSI3AHHBIX TAOJIUII, TI09TOMY TAOJIHIIA SIBJISETCS OJHUM W3
OCHOBHBIX CIIOCOOOB TIpeJcTaBJIeHUs MaHHBIX. Jpyrum crocobom
IpeCTaBJICHUS TaHHBIX SBJIsETCS opMa.

OmnucaHue co3maBaeMoll 0a3bl JAHHBIX

B rauectBe mpumepa Oymem paccMaTpuBaThL MaraduH, KOTOPHIH
TOPTyeT ITOCAT0YHBIM MATEPHAJIOM IIBETOYHBIX KYJIBTYD. AIMUHU-
crpaiust Marasmaa co3maet bJI, B KoTopoit xoresoch OBl XPAHUTH
CITEAYIONIYI0 MH(MOPMAIIMIO: Ha3BaHMe KYJILTYPBI, SBJAETCA JIN
KyJIbTypa MHOTOJIETHEH, IIeHa, JaHHbIE 0 3aKa3YNKaX, JaHHbBIE O 3a-
Kasax, KOJIMYEeCTBO I0CaJ0YHOr0 Marepuasia B 3akase. Kpome Toro,
TI0 UMEIOIITUMCS JAHHBIM X0TeJIOCh ObI MMeTh BO3MOYKHOCTH ITOJIY-
YUTH THPOPMAIIHAIO O CTOMMOCTH 3aKa3a ¥ UMEIOITUXCST CKUTKAX.

ITpoextupoBanme BJI — mocraTtodro cI0sKHBIHM TPOIlECC, OH BHI-
XOIUT 3a PAMKHU JAHHOTO Kypca, II09TOMY OIIMIIEM JIMIINL KOHEeY-
HEBIN peayabrar (puc. 3.54).
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Ta6nuua «L[BeTb» Tabnuna «3aka3b»
TTone Ty gaHHbBIX TTone Tun
JAHHBIX
Koa uBerka Ilemoe 1
Kon 3aka3za |Llenoe
Ha3zBanue Tekcr
Kon uBerka |Ilenoe
MHoroneTHuk Jlornueckoe Ko Henoe
Llena BemectBenHOe 3aKa3dnka
Hara Hara
Ta6nuna «KaueHTb» Komuaectso |memoe
ITone Tun
JAHHBIX
Kon Ienoe
3aKa34YuKa
Haspanue Tekct
upmebr
Anpec TexcTt

Puc. 3.54. Cxema 6asn1 qauabix «I[IBeTounsii Marasme»

BamupiM moHATHEM ABISETCA TIOHSTHE KJIHOY6020 NOJIA —
oJIsT Mau Habopa moJiel, sHaYeHne KOTOPOro OJHO3HATHO OIIpe-
IeJigeT 3amuch Ta0sauibl. KioueBble II0JIs BBIIEJIEHBl Ha CXeMe
SKUPHBIM mipudToM. CTpeskamMu MOKa3aHbl CBSI3U MEKIY Ta0JIu-
[aMH JaHHBIX.

Macrep 0a3bl JaHHBIX

1. Bamycture OpenOffice.org Base. OTrpoercsa oxrao «Macrep
6a3 marHEbIX». Co3maHme HOBOM 0A3BI COCTOUT U3 HECKOJIBbKHUX 3TAa-
OB (B IIPOCTOM CJIydae — U3 JIBYX).

2. Ha mepBoMm 11are MoskHO BBIOPATH OJHY M3 BO3MOMKHOCTEIA:

® (Oo3IaTh HOBYIO 0a3y MaHHBIX (BBIOEPHUTE ceivyac aTOT
BaApHAHT);

® OTKPBITH CYIIECTBYIOIIYIO;

® IMOIKJIUNTHLCI K CYIIEeCTBYIOIIEH O0a3e JaHHBIX.

3. Ha Bropom mare, B ciydae cosganust HoBoit BJI, ykassr-
BaeTcs ee MMs W BHIOMpaeTcs, HYKHO JIU perucrpuposath BJl B
OpenOffice.org. (Perucrpaliys ro3BOJIUT UCII0Ib30BATD 110J1s1 B/
B APYTHX JOKYMEHTAX, HAIIPUMEP TEKCTOBBIX, MJIN IPU CO3TaHUN
pacceuiok.) B Hatem ciryuae peructpariusa He HysKHA.

4. IToaBurca nuasioroBoe okHO «Baza maHHBIXY.

Jnamorosoe okHO «Basa maHHBIX» SBJISETCA OCHOBHBIM M IIO-
3BOJIAET IIEPEeXOIUTh OT OMHOI0 CII0co0a MpeacTaBIeHUs JAHHBIX
K apyromy (puc. 3.55).
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:

I Daitn [paska Bug Begaska Cepeuc Owxno  Cnpaeka I
B-EBHIRE- U UE-QygBEzH
3qp,alm
~3 Ef Co3aaTe TaBNWLY B pEXMME AM3ail Onucatne
‘E [ﬂ Wcnonesoeate MacTep ANA co3gani
Tabnuub El Co343Tk NPEACTABNEHNE. .,
=
EE
e
MpocMoTp: BblknfOYEr ~
Dopmel
OruéTel
Berpoetnan Gasa gaHHbn | Basa ganner HSQL |

Puc. 3.55. OxnHo «Basa naHHBIX»

B neBoit vactu pacrosmosxensr BRaagku «Tabumem, «3ampo-
ce», «@opMep, «OTUETED, ¢ IIOMOIIIBIO KOTOPEIX MOYKHO BEIOMPATH
Te 00beKTI BJl, ¢ KoTopeiMu OymeTe padboTaTsh.

B menTpe cBepxy pacnosaraimores «3amaumy — JeHCTBHSA, KOTO-
pble MOJKHO BBIIOJIHHUTH C BHIOPAHHBIMH O0BEKTAMU, HAIIPUMED,
«Cosmats dopmy B peskuMe auaaiina..» nian «Vcmonab3oBaTh Ma-
cTep JIs co3gauus POPM...».

B menrpe cumay pacmosiaraercss coOCTBEHHO CIIMCOK TAOJIHII,
3aIpocoB, (POPM MM OTYETOB — B 3aBHCHUMOCTH OT TOTO, KaKas
BKJIQJKA OTKPBITA. DTOT CIIMCOK MOYKET OBITH ILYCT.

3.11.2. Co30arnue mabriuy 0aHHBLX

Haunem cosmaBath mepByio Tabauity mameir BJ[. Tabsmuriia
«Isers» comep:xur mosa: «Kopm mserra» (menoe), «Hassanmume»
(rexcr), «MuorosmeTHUR» (Jlormdeckoe), «Ilerna» (BemecTBeHHOE).

1. B oxze 6a3bl JaHHBIX HepeianTe Ha BKIAIKY «Tabauiisn.

2.  Bribepure 3amauy «Cosmarh TAOIHILY B PEsKUMe ITH3ANHA».

3.  Orrpoercsa OKHO «[IpoexrupoBanue TAOIULIED
(cM. puc. 3.56).
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's =
s Gasa.odb : Tabavual - OpenOffice.crg Base: Table Design E@Q
Pain [paska Bwa Cepswc Okno Cnpaska

= ) -

Hazeanue nona | Tun nona | Onucanune

12 | Koa useka |lenoe [ IMTEGER ] -]

|f| [ | »

Ceoiictea nona

[m] »

1

ABTOZHaUEHNE Ja |z|

Anuna 10

Mpumep gopmara [i] E] [

I - .

Puc. 3.56. Oxno «IIpoexTupoBanue TaOIHITED

Bepxuioo vacts oxkma «lIpoexTupoBanme TaOIUIBD 3aHUMA-
er Tabimiia, cocrosiasa u3 tpex croyonos (Hassaune momnsa, Tun
mostst, Onmcanwme). Kasgmast cTpoka aToil TabIHIEl ITpeTHA3HAYe-
HA JJIsT OIMCAHUS OJTHOTO TIOJIS CO3IaBAeMOM TaOIUITHI (TeKYIIAas
CTPOKA TTIOMEUYEHA CTPEIKOMH).

Huxrsis yacTs OKHA TTpeTHA3HAYEHA JJI OIMCAHS CBOMCTB IT0JIs.

4. Bsepgew 1epByI0 3aIIUCH B TAOIHILY:

B crostore «Hassauwue mosisy sanummure: Kox nBeTka;
B croJiore «Tum moss» Beibepure ua cuucka — Ilemnoe;
crostoerr «OmrcaHre» ABJISIETCS He 00513aTeJIBHBIM 1 CJIY-
SKUT JIJTST TIOSICHEHUST CMBICJTA JAHHOTO TI0JIS;

e  He MeHss TEKYIILYIO CTPOKY, B OKHe «CBo#icTBA IO/ YKa-
srure «ABTosHauenne» — «Jla» (B aToMm cirydae 1mmoste Oymer
3aII0JIHATHCSI ABTOMATUYECKH TI0 IIOPSIaKy — 1, 2, 3...).

5.  Awmanormuso omummre apyrue mossa. Ilose «Muoroser-
HUK» uMeeT Tuil Jlormueckoe. B onmcanuu K aTOMYy II0JIH0 MOKHO
yKa3aTh, YTO 3HAUEHHE «1a» OHO OyIeT IIPUHUMATD, €CJIH IIBETOK
MHOTOJIETHUH.

6. Ilocsie ommcanms Bcex TMoJiel HAI0 yKa3aTh KJIIOYEBOE
moJie TaGuIbI (B HAIIEM CJIydae aTo moJie Koy 1iBeTra). Ji1st aTo-
o Heo0XO0IUMO:

®  BEBIJEJUTH CTPOKY, OIMCBHIBAIOINEE ITO TM0Je (IIMEeJTKHYThH
MBITITBIO CJIEBA OT CTPOKH);

®  OTKPBITh KOHTEKCTHOE MeHIO (IIpaBasi KHOITKA MBIIIN) U
BeIOpaTh «llepBuunsniii kiaow. CiaeBa OT CTPOKH TA0JIH-
ITBI TTIOSTBUTCST KJTIOY, YTO 03HAYAET, UTO ITO I10JI€ B TA0JIH-
11e KJII0YeBoe.
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7. Temepb HYy»HO COXPAHUTDL TAOJIUILY 1 IIPHUCBOUTE € MM —
«[Bers» (¢ momorpio merto Mair — CoxpaHUTh WM KHOIIKYA HA
[aHeJW UHCTPYMEHTOB).

8. AHaJIormyHO co3gaiiTe BCe 0CTAIbHEIE TAOIMIIEI.

Ilpumeuanue:

e He 3a0niBaiiTe yraspIBaTh 00sI3aTe/IbHBIE IIOJIS B TAOJIHMIIAX
¥ 3a7aBaTh OIIMCAHME II0JIei, 0COOEHHO B TeX CIIydasax, KOrma
COZIEePIKUMOE II0JIS He OUeBUIHO M3 €r0 Ha3BAHMI.

e 3ajaBas CBOMCTBA IOJIsA, YMEHbBIIAWTE €ro pasmep [0 Heoo-
XOOMMOro (Hampumep, JJIS TEKCTOBOIO IIOJS pasMep IIOJIS II0
yMmosrdaHuio — 50, a Ha hamuimio goctaTodaro 20). 9T0 MO3BOJIUT
YMEHBIIUTHL 00beM HeOOXOIMMOr0 JUCKOBOIO IIPOCTPAHCTBA.

CeaspiBaHue Ta0JINIIL

1. OrkpoiiTe ocHOBHOE OKHO «Basa maHHbBIXY.

2. Bribepure nyakr menio Cepsuc — Ceszau. OTkpoeTcs OKHO
«IIpoekTrpoBaHMe CBA3EI.

3. B orkpriBiiemces okue «J{obaBuTh TAOIMIIBED (€CIH OHO HeE
OTKPBLJIOCH, HAMKMUTE HA KHOIKY «J/{o0aBuTh Tab/mIy») Ioce-
IOBATEJILHO BEIOMpANTe M3 CIMCKA BCe TAOJIMIIBI, II0CIe KAMKI0N
TaOJINIIEI HAKUMAA HA KHOIKY «Jl00aBUTHY.

4. 3akpoiiTe OKHO q00aBJIeHUS TAOJINII,

Mesxay Tabauiamu «IIBeTsr 1 3akassp nMeeTcs CBSA3b 110
mouto «Kox 1iBerka». Opranusyem ee:

e B rabmuue «IIBeter menrkauTe mo moimwo «Kom mBetkar.

e He ormyckas mbimm, neperamure moie «Kox Berka» us ta-
ommiel «IBets» Ha mose «Kox 1iBeTka» B Tabiuie «3aKasnm.

AmnajioruvHo cBszEATE MEsKIy coboit moJia «Kox sakaszunka» ua
Tabaune!l «Knuester u «Kon saxasumka» u3 Ta0IUIEl «3aKa3bD».

CoxpaHnuTe U3MEHEHUI MaKeTa JaHHBIX.

Ilpumeuarue: CBA3BIBATL MEYKIY COOOK MOYMKHO IIOJIS C OJHUIM
THUIIOM JAHHBIX, IPX 3TOM OHH MOT'YT UMETh PA3HbIE NMEHA.

3anonueHue TabInIL

1. B oxue «basa gaHHBIX» BeIIeHTe BRIAAKY «Ta0/uiimn.

2. B cromcke Tabiuir BHIOpATh ABAMKIBI INEIKHUTE HA TAOIULE
«Kmuentem. Otrpoerca Tabmmia «Kmertsr. OHa mmoka mycera.

B cronbie «Kon knmenTa» HanncaHo <aBTOIIOJIE>, YTO 3HAYMT,
YTO 9TO MOJIE OYIET 3aII0JIHATHCSA ABTOMATHUYECK.

3. Ycranosure kypcop B mmoste «HassBanne prpmb» 1 Brmmmre
TyIa Kakoe-HUOyIb HadBaHue PUPMBI-KJIMEHTA.

4. [lepetigure B m10JIE «Alpec» U BIMIIKATE TyIa TOPOJ, B KOTO-
poMm Haxogurcs gpupma (omuH u3 Tpex: Mocksa, Kypck, Pocros).
Hasmvure Enter. O6pature BHMMAaHWe, UTO 3aIIOJHUJIOCH II0JIE
«Kom xmmenTa» u mosaBUIach HOBAS CTPOKA TAOJIMIIBL JJIA CIIELY-
IOITe 3aIINCH.
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CTporu TaOJIHUIBI — 3AIIUCHA — MPEICTABIISAIOT WHQPOPMAIIAIO
00 ogHOM 00BeKTe. CTOJIOITBI TAGIUITE — MO — XapPaKTePUSYIOT
cBoiicTBa 00BEKTOB. Tekylasa 3anuch BBIJIEISIETCS TPEYTOJIbHU-
koM. B HumKHEN cTpoke TAOJUIIBI YKA3BIBAETCS HOMEpP TEeKYIIeH
3amucH, ux 0o0Iee KOJUYECTBO, a TAKIKEe PACIIOIOMKEHBl KHOIKU
mepexofa MeKIy 3amucaMu (Ha OJHY BIIepes, Ha OJHY Has3almd, K
EepBO, K TIOCJIeTHEH) ¥ KHOIIKA CO3JaHus HOoBoM sanucu. Ilepeii-
TH K APYrou 3amucu (CIesiaTh ee TEKyIIei) MOKHO IIEeJTKHYB B
JIF000M MecTe HYKHOM CTPOKH, C IIOMOIIBI0 KHOITOK IIepexo/Ia UIn
yKa3aB ee HoMep.
1. HamenwTe mupuHy CTOJIOIOB (MM BBICOTY CTPOK),
4TOOBI BCe comeps:kuMoe ObL10 BumHO (amasmorumuno Cale, mepera-
LB Pas3gesInTeNIb IoJei (CTPOK)).

2. Bamnonanre Tadauiy «KiaumenTo» (3-5 samucei).
3. Amnasorruso samosemre Tabsry «Lsers» (5-7 3ammceri).
4. BamnosanTe Tabimiy «3akase» (10-15  3armmceii).

OOpaTuTe BHMMaHHe, 4YTO 3HaueHHsa B monsax «Hom mserwka» u
«Kopn xnmenTa» MOJIKHBI COBHAMATH CO 3HAUEHUSIMU U3 TAGJIMIIL
«[IBeTbm u «KneHTHD, COOTBETCTBEHHO (B IIPOTUBHOM CJIydae I1o-
SIBUTCSI COOOIIIeHne 00 oImoKe).

3.11.3. Om6op Heobxo00umbLx OAHHBLX U3 Mabiuy,

ITouck naHHBIX

JlomyerrM, MBI XOTUM HAUTH 3aKA3YMKA C KAKKM-TO OIIpeme-
JIEHHBIM Has3BaHueM. B ciyuae, ecan Tabauma « KianeHTo» nmeer
MHOI'0 3aIIMCel, OCYIIECTBUTD IIOKMCK HY*KHOI0 KJINEHTA «BU3YaJlb-
HO» ObIBaeT TpyaHo. MoHO HCIOoIb30BaTh MHCTPpyMeHT «Ilomew».

1.  Orkpoiire Tabauy «KiareHTsn.

2. TlocraBbTe Kypcop B Havase TaOJIHUIIBL.

3. Illenxnure Ha xHomke «Ilomck» Ha maHenu MHCTPY-
MeHTOB (OMHOKJIB).

4. B mose «Haiitu Texcr» BBequTe Ha3BaHUE KJIHNEHTA.

5. YeramoButh 001acTh moucka — «Bee mosis», mosioske-
HIe — B Ha4aJjIe IIoJIs.

6. Hasxmure «Haiitm».

Tlocme HaXOMIEHUS MEPBOM 3AIUCH MOKHO IPOIOJIMKUATE TIO-
uck (caHoBa HaskaTh «Hatitm»).

Ilpumeuanue. B cayuae moucka mo moJtio «J[ata» Hamo ycraso-
BUTH uiaskok «IIpumennTs dpopmar mosrs».

QuiabTpanua JaHHBIX

He Bcerna muist paboTel HEOOXOAMMEI BCE JAHHBIE, COEPIKATIIH-
ecs B Tabsmiie. J1J1s1 Toro uTo0sI 0TOOPATH HY:KHEBIE JAHHBIE, MOK-
HO HMCIIOJIb30BATEL PUILMP.
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Cosgasas puIILTP, BB COODIAaeTe MepedueHsb YCI0BUI 0TO0pa,
KOTOPBIA OIIMCHIBAET HEOOXOOMMEBIE BaM 3alncH. [lpu 1mmomorn
(pmabTpa MOMKHO PACCOPTUPOBATL 3AIIUCH.

JlommycTuM, Hac MHTEPECYIOT 3aKa3bl, CAeJIaHHbIe II03Ke OIpe-
nenensoro urciaa. OrbepeM HeoOXOIMMBbIE 3AIINCH.

1. OTtxpoiiTe Tabuily «3axassn.

2. Ha manesn urCTpyMEHTOB HaKaTh KHOMIKY «DUIbTp
o ymosraaruion. OTrpoercst okHO «DUITBTP TI0 YMOITIAHHION.

3. B umenu mosst yraskure «Jlata». B yciioBuu — suak
oosipite (>). B smavennu — HyxHy0 mary. Hasmmure OK.

4. YT0o0BI BepHYTH IIpEICTABIEHNE BCEX 3AIUCe, CHO-

BA HAKMUTE HA KHOMKY «DUIIBTD 110 YMOTYAHUION.

B dunpTpe MoikHO HCIIOIH30BATH HECKOJIBKO YCJIOBUM, B
9TOM cJIydae HaJao yKasarh, kakoi ormepatop (AND mmu OR) cesa-
3BIBAET 9TH YCJIOBHUS.

CopTuposka

CopTupoBaTh 3aIIUCU MOKHO C ITIOMOIIBI0 KHOIIOK (COPTHPOBKA
110 BO3PACTAHUIO ¥ COPTUPOBKA T10 YOBIBAHUIO) HA TTAHEJIU UHCTPY-
MEHTOB.

3.11.4. Banpocuvt

3ampoc — aT0 KoMaHaa, koTopas popmyupyeress st CYB u
TpebyeT IpeICTABUTD OIpPeIeIeHHY 0 MH(POPMAITHIO.
3ampoc CIIysKuT 118 0TOopa 3amucei 10 HEKOTOPOMY KpHTe-
puto. Ilpu aTom, B oTyimume oT QUILTPA, 3AIIPOC MOKET padoTaTh
C HEeCKOJIbKMMU Ta0JIUIIAMU B Pe3yJIbTaT ero paboThl MOKeT ObITh
COXpaHeH U B JaJbHEHNIeM UCII0JIb30BAaH.
Tuner 3ampocos:
e 3ampoc-BEIOOPKA — CPENCTBO 0TOOPA TAHHBIX, XPaHsd-
IIUXCS B TAOJIUIIAX ¥ OTBEUAOIINX HEKOTOPHIM KPUTEPUSIM.
o [lepexpecTHBIN 3ampoc IIpeIHA3HAYEH JIS TPYIIIU-
POBKH 3aTIucell U TPeCTABIEHNUS UX B KOMIIAKTHOM BHUJIE.
e 3ampockl Ha g00aBJIeHHWE, WU3MEHEHWe U yIaJleHue
MAHHBIX T03BOJIAIT J00aBUTh, M3MEHUTD WUJIU YIAJIUTDH JTaHHBIE
u3 Tabauiel (OQHOM MJIM HECKOJBKUX), CO30AaTh HOBYIO TaOJIHILY,
oTobpas Tyja JaHHbIe, OTBEYAIOIINE HEKOTOPBIM KPUTEPHSIM.
3ampocel MOMKHO CO3JaBaTh B peskrMe uaaiiHa (3aIpochl
mo obpasily) WM 3allMChIBATH HA CIenuaJabHOM s3biKe (SQL-
3ampockr). 3ampoc, CO3MaHHBIN B KOHCTPYKTOPE, aBTOMATHYECKU
Tpauciaupyercs B SQL-3ampoc.
Brauaste paceMoTpumM cosmaHme 3amIpocoB B peskuMe Tr3aiHa.
IIpumeuarue: Bo Beex IpuMepax, CIeAYIOIIHX Jajee, UCII0Tb3yH-
Te Te 3HAYEHUS IT0JIeH, KOTOPhIe BCTPEYAIOTCS B BAIIINX TA0OIUIIAX.
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Cosmanue 3amnpoca B Pe:kume nqusaiina

B ocHoBHOM OKHe Basa maHHBIX OTKPOATE BKJIAAKY 3aIIPOChl 1
BBRIOEpUTE CO3TAHME 3aIIpoca B pesKUMe JU3aiHa.

OTkpoeTcst OKHO qu3aiiHepa 3aIIpoCcoB.

IIpumep 1. B mareit 6ase JaHHBIX [BETOYHOTO MATa3WHA HY k-
HO HAWTH BCceX 3akasunkoB ua3 Mocksbl. JlJIs mocTpoeHms sampoca
HaM moHamobuThes oy «Hassanwe dpupmer» u «Agpec» ua Ta-
osmmrel « KnnesTsm:

1. B oxue «JlobaBienne TabIHUIBD BHIOPATH M3 CIIMCKA Ta-
ouity «Kiuents» u HaskaTh «J[o0aBUTE». 3aKPHITH 9TO OKHO.

2. B 06manke sampoca B mepBom cToJi01ie B cTpoke «Ilosie» BbI-
Opatpk u3 cumcka noJse «Haspanne dpupmen.

3.  Bo BTopom crosbire — moste «Anpec». B crpore «Kpurepuin
ykasaTth — «MockBa».

4. Coxpauntb 3ampoc mox umernem «KiuenTsr 13 MocKBBD.

5. Ha mamenu mHCTpyMeHTOB (Miu B myHKTe MeHIo «IIpas-
Ka») HaMMHUTe KHONKY «BbImosHHTL 3ampoc». Bel yBmaure pe-
3yJIbTaT paboTHI 9TOTO 3aIpoca.

Ipumeuanue. ObpaTure BHUMAHE, YTO IIPU BBIBOJIE Pe3yJIbTa-
Ta 3a1rpoca B I1oJie «AIpec» BEIBOIUTCS OTHO 1 TO ke —«MockBa» (Tak
KaK MBI HIIEM IIOCTABINUKOB 13 MOCKBBI), I10aTOMYy mOJIe «Ampecy
MOYKHO He BBIBOJIUTD, JJIS 9TOTO B peskuMe Ju3aifHa (B OCHOBHOM
okte BJI myurr mento Ilpaska — IIpaBka mian KOHTEKCTHOE MEHIO
«I[IpaBra») cHATL ragIouKy «BuouMbrin qi1sa mosisa «Ampecy.

3ampoc MOKET OCHOBBIBATHCS HA HECKOJIbKUX TAOIUIIAX.

IIpumep 2. Tpebyercs ysHaTh, KaKKe I[BETHI 3aKA3AIHU KJINEH-
ToI 13 MOCKBHI.

1. Cospatite 3ampoc Ha ocHoBe Tadauil «[Isetsm, «KimenTom
u «3akasbp (HaM Hy$KHO BCe TPU TAOJIHIIHI 1718 COXPAHEHUS CBA3U
Mexay HuMu, Tak Kak «KaumerTem un «LBeThb» HAIPAMYIO MEKIy
co00#1 He CBSI3AHBI).

2. B zampoce meobxomumel mosst: «Anpee» (u3 tabsupt «Komew-
TEDY) ¢ yesoBreM oroopa — «MockBa»; HasBaHwue (13 Tabsmiinl «L{BeTsn).

3. Coxpanmre 3ampoc mox umerem «I[BeTsr B MocKkBY» U BBI-
TOJIHUTE €ro.

ITapamerpuveckuii 3aanpoc

TTosBoststeT 3a1aBaTh YCIOBUS 0TOOPA C KJIABUATYPHI B PEsKUMeE
JMaJora.

IIpumep 3. Jlomycrum, Ham Hamo orOMpaTh HA3BAHUS KJIH-
€HTOB W3 Pa3HBIX TOPOMOB; ceromus — u3 MockBEI, 3aBTpa — U3
Camnxr-Ilerepoypra. MosxHO co31aTh OTIEIbHBIN 3aIPOC HA KasK-
JIBIH TOPOJT, 4 MOYKHO CO3/IaTh IapaMeTPUUEeCKUI 3aIpoc:

1. CospaiiTe HOBBIM 3aIIPOC B pPesKHMe TU3aliHAa Ha OCHOBE Ta-
6l « KnnesThD.
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2. Buecure B Osank 3ampoca mossa: «Haspamme dpupmb» u
«Ampec».

3. Jlas momst «Ampec» B crpore «Kpurepwiy nHamummre
=: [ropon].

4. Coxpanure 3ampoc 1oy nMmeHem «KimenTsr mapamerpude-
CKUI» ¥ BBITIOJIHUTE €ro.

[TossBuTCST OKHO, B KOTOPOM OyIeT HAITMCAHO UM 3aIIpaIluBae-
Moro mapamerpa (ropo) | IIoJjie IJIs BBOAA IIapaMerpa. ¥ KasKuTe
3Hauvenue mapamerpa (Hampumep, MockBa) W MOIYYHUTE CITUCOK
nocraBiuKkoB n3 MockBel. [Ipu HOBOM 3amycke 3ampoca MOYKHO
yKa3aTh JPYro¥ mapamerp.

Ciio:xHBIE YCI0OBUS B 3alIPOCax HA BHIOOPKY JTAHHBIX

ITpumep 4. Tpebyercs co3gaTh 3ammpoc, KOTOPHIHA 0TOepeT KJIH-
enToB n3 Mocksbl nin Kypcka, 3akasaBIrux acTphl.

1.  Orxpoiite BrIanky «3ampoce». Breibepure «Cosmarh
3a1poc B peskuMe JTu3aiHay.

2. JlobaBbTe B 3a1poc Bce TAOJIHUIIH.

3. B 0mauk 3ampoca momectute mosisa «Hassanwue dup-

MeD U «Anpec» (3 Tabiuier «Kinnentoe») n «Haspauue» (13 Ta-
Osmier «LBeTh»).

4.  Vramwure ycyoBus orbopa: B mose «Ampec» — «Mo-
cKBa», cTpoukoi Humke — «Kypck», B mose «Hassanme» — «actpan,
CTPOYKON HUKE — «acTpar.

Ilpumeuarnue. YcaoBusi, cBa3aHHbBIE CBA3K0M M, 3ammmceiBamoT-
csl B OJTHOM CTPOKe, yCJIOBUs, cBsidauHble cBsiskoit IJIW — B pas-
HBIX CTPOKAX.

1.  Coxpanwure 3ampoc.

2. Bremmosnure ero.

O6parute BHUMaHuMe, uTo ycaoBue «Haspaume» (11BeTKa) — «ac-
Tpa» JTOJIFKHO TIOBTOPSATHCS B IBYX CTPOYKAX, TAK KaK KPUTEPUH B

LeJIOM BBITJIAAUT Tak «Anpec» = «MockBa» u «Haspaume» = «ac-
Tpa» miu «Anpec» = «Kypcex» n «Haspanue» = «actpa»
3ananne

CosmaiiTe 3ampoc, KOTOPBIE oTOeper 3akas3bl M3 MOCKBEI Ha
MHOT'OJIETHHE IIBETHI (yCJI0BHe 0TOopa AJis o1t «VMHOrore THIR» —
«JTa» mnm «True»).

HNcnosib3oBanue B 3ampocax BHIYHUCIISIEMBIX ITOJIEH

B 3ampoce mo:xHO He TOIBKO OTOMpATH CYIIECTBYIOIIHE JTAH-
Hble 13 TaOJIUII, HO ¥ ITPOM3BOIUTH BBRIUUCIIEHUS, OTOOpaKas ux
pe3yabTaThl B pe3yIbTupyoinei Tabaurie. Takum ob6pazom, MOK-
HO TI0JIyYaTh JaHHbBIE, KOTOPBIX HET B MCXOIHBIX TAOIUIIAX.

ITpumep 5. Tpebyercs co3aaTh 3aIpoc, B KOTOPOM BBIUHCIISIET-
€5 CTOMMOCTB 3aKa30B.

1) OrTkpoiiTe 6J1aHK HOBOTO 3aIrpoca.
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2) IobasbTre Tabimuibl «3axasem u «lIBeTsm.
3) B o6manx mo6asbre mona «Kopm sarxasa», «Hoxm mserran,

«Kommuectson, «lera».
4) B cuenymomem croabie B crpoke «llome» mamo samarb
BHIPAMKEHHE, KOTOpoe Oy[eT BBIUMCIATH CTOMMOCTH 3aKa3a

(cm. puc. 3.57):
«IIBeTr. «Ilena» * «3arasem. «KommuecTBo»

@ain [paska Bwpa BcTaska CepBuc OkHo Cnpaeka
= e F R s NN == =T ] ] (T el
(BB A0E» [ %ELITFYY VIEERSE QD

Kop sakasa | KogueeTka | KoavsecTeo | Llena | CroumocTs |
200 200

» |0

[s] 1 =

e 2 2 150 300 =
Banwcs [1 e} 10 HEDDE

= Bakaszsl = Usetnl | j

_ _ M
< | »
Mone Kopn 3akazaKop useTka KonudecTso Lena "UpeTbl"."Llena" * "BaKaab\“.“Konl =
MNcesaoHpm CroumocTe
Tabnuua|3akassl 3akaszbl 3akasbl LBeTs!
CopTupoBKa
Buauvmel = = = ~ = | |
DyHKLWA
Kputepn
W -
| ;l_l

Puc. 3.57. 3ampoc ¢ BEIYHUCIIIEMBIM TI0JIEM

Coxpaumre 3ampoc kak «CTOMMOCTE 3aKa30B».

ITpocmotpuTe pesymprar. OOpaTuTe BHHMAHNWEe Ha HA3BAHUE
TI0JIsI, B KOTOPOM BBIUMCJISIETCS CTOMMOCTD. BepHUTECH B PEIKUM JTH-
3aifHa u 3aaiTe I 9TOTO II0JI IICeBIOHUM — «CTOMMOCTEY.

[IpaBua mOCTPOEHUS BHIPAKEHUS:

o Haspamme TabJIUII U IT0JIEH YKA3BIBAIOTCS B JTBOMHBIX
KaBBIUKAX.

o Haspamwe TabwmIp! OTIEIISETCS OT HA3BAHWS TI0JIS TOUKOM.

e B BrIpaskeHWM MOTYT OBITH MCIIOJB30BAHBI 3HAKHU
apupMeTUIEeCKUX OIIePAaIHA.

3amanue
CosmaiiTe 3ampoc, B KOTOPOM BBIYUCIHUTE CKUAKY B 10% Ha 3a-

Ka3bl co CTOMMOCTBI0 6osbire 100 p.

1) Hcnoossayiite 3ampoc « CTOMMOCTD 3aKA30BY.

1) B crpoxre «YcmoBus orbopay mis mossa «CTOMMOCTE» yKa-
skmte >100.

2) Job6asbre moste «Ckuaka», B KOTOPOM BBIUMCIUTE CKUIKY.

3) Coxpanwure 3ampoc mox nmeHeM «CKHUIKA HA 3aKa3bD).

3ampoc ¢ rpynnupoBKOM

3arpoc ¢ rpyImpoBKON [I03BOJISET IPYIIIINPOBATE SAIIMCH 110 3HA-
YEHUAM II0JIeH U [IPOBOIUTH HEKOTOPBIE CTATUCTHYECKHIE PACUYETHL.
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IIpumep 6. B kadyecTBe mpuMepa pPaccCMOTPUM 3aIIPOC, B KOTO-
POM BBEIUMCJIUM KOJIMYECTBO 3aKA30B KAKIOTO 3aKA3UNKA.

Jlost aToro Hamo OyIeT CrpyNIHUpOBATH JAHHBIE TI0 KAMKIOMY
3aKA3YNKY U BBIUKUCIUTH KOJIMIECTBO €T0 3aKAa30B.

3Barpoc 0yeM CTPOUTH HA OCHOBE TAOJIUIIBI «3aKa3bD).

1. CospmaiiTe HOBBIH 3aIIpOC HA OCHOBE TAOJIMIIBI «3aKaA3ED).

2.  Hawm nomamotsares moss: «Kon kimenra» u «Homep 3axa-
3a». JlobaBbTe ux B OJIAHK 3aIrpoca.

3. Hammure kuonky «OyHKIIHI» HA TaHEIU UHCTPYMEHTOB.
B 6ranke 3ampoca mosiBuTest HoBast crpora: «DyHKITHID.

4. Jlna nona «Kox kImeHTa» B KadecTBe IPYIIIOBOM omepa-
uu Beibepute Group (I'pymmmposka), a miist mosst «Homep 3axa-
3a» — Count (KosimuecTBo) (BBIOOp Omepariyiy MPOU3BOIUTCS W3
BBIIIAIAIOIIEr0 CIIUCKA).

5.  Coxpanure 3ampoc. I[Ipocmorpure pe3ybrart.

6. Bepuwurech B peskum quaaiina u auis moss «Homep 3axasa»
B crpoke «IlceBmornm» samaiite HoBoe uMs «KomuecTBo 3aKa30B».

7. Coxpauwnte namenenus. [IpocmorpuTe peayabrar.

Bamanne

CospaiiTe 3ampoc, B KOTOPOM HAMIUTE KOJIUIECTBO MHOTOJIET-
HUKOB U omHOJIeTHUKOB. CoxpanuTe 3ampoc.

3.11.5. Cozoanue ¢gpopm

Dopma SBJISIETCS OJHUM M3 CII0CO00B IIpeICTaBJICHUS UHMOP-
MAIIUU U II03BOJIAET CAeJIaTh PA00Ty C OTIeIbHBIMU 3AIIUCAMHE 00-
Jee ymooHo#. OkpaHHas popMa MMO3BOJIAET O0BEIUHUTE MOJIA B
TPYILIBL, YTO 00JIerYaeT BOCIIPUSATAE HHPOPMAIIHH.

Croco0nI cosmanust popm:

1) Macrep dopm. IlosBosser co3maBath HOPMBI B pesKuMe
IIAJIOTa C MAacCTEPOM.

2) Jwusaituep dopm. ITosBossier camocrosrenbHo paspada-
THIBATH (POPMBI C 3aIaHHBIMU CBOMCTBAMHU.

Macrep nia cosgmauusa popm

DopMEL, CO3MaHHEBIE ¢ TIOMOIITHIO MacTepa, 6oJiee pa3HOOOPA3HBI 10
CTHJTIO O(POPMIIEHMS, MOT'YT COMIEPIKATH JAHHbIE M3 PA3HbIX TAOJIAII,

Cosmaaum popMy, B KOTOPYIO BKJIIOUNM BCE TIOJISI W3 TAOJIHITHI
«3akase» u gobasum u3 tadaunsl «HKanernts» mosna «Hassarue
bupme» 1 «Axgpecr. Tak kKak B opMy HAI0 BKJIOYUATDH TOJIS U3
pasHbIX TAOJIUII, CO3MaaUM B Hadalle 3apoc, B KOTOPBIA BOMIYT
Bce HeoOXoauMBIe 10J1s 1 hopMy OyIeM co3aaBaTh Ha OCHOBE 9TO-
ro 3ampoca.

1) OrTkpoiiTe BKJIAIKY 3aIIPOCHI U B PEKIIME TH3aiiHa co3aai-
Te 3aIPOC, B KOTOPBIA BKJIIOYUTE BCE MOJISI U3 TAOJIHIIEI «3aKa3bD
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n noius «Hassarme pupmer u «Agpec» 3 Tabimier « KiamesTED.
CoxpauwnTe 3ampoc Kak «3ampoc st popMBD».

2)  Orkpotite BRIagKy «@opma» u Beibepute «Fcmmoabp3oBaTh
MacTep JJIS CO3TAHU (POPMBI».

3) B xauecrBe mcxomHOU TaOJIMIIBI BBIOEpHUTE «3ampoc IJIs
dopmbD.

4) Ha mepBoM 1m1are BBIOMPAIOTCA II0JIST, KOTOPBIE OyayT
BRJIIOUEHEI B popmy (puc. 3.58).

@o Mactep hopm 4 X

BubepuTte nons chopMbl

TabauLel v 3anpockl

2.YeTaHoska cyBcpopMel

3. NobaBnTb Nons cyBdopMel

4.Mony-uTs ofweawrerioe
rons

5.PacnonoxnTs snemeHTsl
YrIpaBNeHIs

[Tabnvua: 3akassl E

CyulecTaytoLVe Mo

Nons B hopme

[Kop sakasa
Kon useTka
Kon sakazuvka
Nata .
KonniecTso

[

]

6.YcTaHoBKa CTONHNKE
AaHHeIx

o x|

7.MpUMeHnTL cTm

[eonyHele nons scerna dynyT nepeyvcersl v MoryT BbiTh BeIbpaHs 13 crincka.
OHn BynyT oTobpaxkeHsl kak n300paXkeHna, eci 3TO BO3MOMHO,

8.3anaTs vvs

CnpaBka < Hasan | Lanblie > [oToBO OTMmeHa

Puc. 3.58. Macrtep dopm

B moste co crmckom «Tabsruier/3ampock» ykasaHa Tabiuiia
WM 3aIIpoc, KoTopas ObLjia BhIOpaHa Kak OCHOBHAs (B HAIeM
ciy4uae oTo «3ampoc g popMb). Huske B OKHe IIpUBEIEHEL CY-
LIECTBYIOLINE IIOJIS 3TOM TAOJIUIIEI.

C IIOMOIIBI0 KHOIIOK CO CTPEJIKAMHM, HAIIPABJIEHHBIMU BIIPABO,
mmepeMectuTe B IpaBoe okHO «Ilosss B dhopMe» Bee 01 U3 3aIIpo-
ca. (KHomka ¢ 0HOM CTPEJIKOI IIepeMeIaeT OIHO 10J1e, KHOIKA C
IBOMHOM CTPEJIKOM — Bce 110Jis1.) Kciiu 1mosie ObLJIO BRIOPAHO OIIH-
0OUHO, €r0 MOYKHO YIAJIUTD U3 CITMCKA IT0JIeH KHOITKAMH CO CTPeJI-
KaMW, HAIIPaBJIEHHBIMU BJIEBO.

Haskas kuonky «Jlamee», mepeiitu K ciemyoiiemMy mary.

1) Ha BropoMm 1mare ormpesesisgeM, HysKHO JIH CO3IaBaTb CyO-
dopmy (Bi1O2KEHEYTO hopMmy). B Hamrem cirydae — BiioskeHHasT hopma
He HyskHA. [loaTOMY TpeTHii ¥ YeTBEPTHIH mIar Oy Iy T IIPOILYIIEHbI.

2)  Ilsarbrii mar — pacriosIosKeHre 3JIEMEHTOB YIIPABJICHIS (DOPMEL.

3) «¥YcraHOBKA MCTOYHUKA JAHHBIX» — 3[1€CH OIIPEeIeJIsIeTcs,
Kak dopma OyIeT cBsI3aHA C MCXOQHBIMU TAOJIUIIAMHA — BBIOPATH
«Dopma 1151 0TOOpasKeHUs BeexX MaHHBIX». [[pu aToM MOsKHO ycTa-
HOBUTD PSJT OTPAHNYCHUIH:
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®  3ANPETUTH W3MEHEHUe CYIECTBYIOIINX JaHHBIX;
e He paspellarhb yIaJieHue CYIIeCTBYIOIINX TaHHBIX;
e He paaperrarhb [100aBJIEHNE HOBBIX JAHHEIX.

B mamrem cityvae atu orpannveHnme He HY KHBL.

4) «[IpumeHUTDH CTHIII» — ITBETOBOE 0pOpPMIIEHHE (DOPMHEL.

5) «Mmsa popmer Hanwmirem «3akasep. « BapuauTt majib-
HelIrelr paboTe» — padora ¢ popMoO.

Ilpumeuarnue. Ha mobom miare cosmanus (popMbI MOMKHO Bep-
HYTBCS HA3aJ ¥ BHECTU U3MEHEHUS,

Koucrpykrop dopm

Koncrpyrrop dopm 1103BoIsgET CO3maBaTh POPMEI JIIO00M CTelre-
HU CJIOKHOCTHU U 00J1ee yI00HbBIe JJIsT KOHEYHOTO 0JIh30BaTe . Tak-
sxe B KoHCTpyKTOpE (hOpM MOKHO M3MEHUTH Y3Ke CO3TaHHY0 (hopMy.

OTKPBLITE OKHO KOHCTPYKTOPA MOYKHO KaK IJIS HOBOMH, elle He
CO3TaHHOM (POPMBI, TAK U JJIA co3gaHuoi. s aToro Hamo:

e  Ha Bryagxe Qopmbl BEIOpaTh Ha3BaHMe (POPMBI OTKPBHITH
KOHTEKCTHOE MeHIO 1 BeIOpaTh MaMeHUTh;

o IS CO3MaHUSI HOBOM (popMEI B peskmme KoHCTpykTOpa,
BeIOpaTh Co3naTsh opMy B peskmme qusaifHa.

OTtrpoiite popmy 3arassr B pesknme Korcrpykropa.

ITanens UHCTPYMEHTOB JJI€MEHTHI YyIIPABJIE€HUA

Wcmonbayercs oj1s1 pasmenieHus: B popme 00beKTOB.

L;

iy
=
-
RE]

Puc. 3.59. Ilaness «Q1eMeHTEI YIIPABJICHUD
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ITanesns «OmeMeHTH yIIPABIIEHUS» COMEPIKUT CIEMYIOIINe MH-
crpyMeHTsI (puc. 3.59):

1. Bribop 00BEKTOB — OCYIIECTBJISIET BEHIJEJIEHHE
o0beKTa.

2.  PesxuM pa3paboTKH — II03BOJISET IEPEXOIUTE U3 pe-
JKHMA Pa3paboTKU B PEYKUM IIPOCMOTPA U 00PATHO.

3. DOuemeHT yrpasiaeHNs — OJIs BEIAEICHHOIO 3JI€MeH-
Ta OTKPBIBAET OKHO CBOMCTB.

4. CaoiicrBa pOPMEL.

5. @uaxoK.

6. Texcrosoe moJie.

7. Tlome dopmaTupoOBAHHOTO BBOIA.

8. Kwuomka.

9. Ileperaouaressb.

10. Crwucox.

11. Tlouse co crimckom.

12. Mertxka.

13. JomosmHuUTEILHEIE 2JIEMEHTHI YIIPABJICHUA.

14. Pesxxum nusaiiza.

15. Macrep.

CeoiicTBa 00HEKTOB

Bce 00bekThI (hOpMBI IMEIOT CBOMCTBA, KOTOPHIE MOYKHO M3Me-
HUTH B COOTBETCTBHUM CO CBOMMH TpeboBaHuaMmu. Jag sToro Hamo
BBIIEINTD 00BEKT U HAMKATH KHOIKY «JJIEMEHT YIPaBJICHUI» HA
HAaHeJIU NHCTPYMEHTOB «DJIEMEHTHL YIIPABJICHISY.

OKHO CBOMCTE 3aBHUCUT OT 00BEKTA W MOJKET COAEPIKATH CIIEIY-
OII[Te BKJIATKI:

e  OO0mme — cBoiiCTBA, CBA3aHHEIE C O(POPMIICHHEM.

e JlaHHBIe — CBOMCTBA, CBI3aHHEBIE C MCTOUHUKOM JAHHEIX.

e  Co0OvITHA — CBOMCTBA, CBA3aHHBIE ¢ HEOOXOIMMOCTBIO pe-
aKIUKU HA cOOBITHUA (HaIlpuMep, HaBeIeHHe Kypcopa Ha O0BeKT,
IIeJTYOK MBIIIBI0 HA 00BEKTe U JIp.).

JI1st TOro 4ToOBI U3MEHUTE CBOMCTBA 00BEKTA, ero He0OXOIMO
BBIJIEJIUTH (MHCTPYMEHTOM BBIOODP 00BEKTa) M OTKPBLITH JJIA HEro
OKHO CBOWMCTB.

IIpocmoTpuTe cBOMicTBA 00BEKTOB (II0JI€H), HAXOISAIIUXCSI B 00-
JIACTU JAaHHBIX (POPMBI 3aKa3kl.

Yupasnenue o0beKTamMmu

B mporiecce cosmammsa hopMbI MOKHO IIepeMelaTh, yIaasaTh 1
H3MEHATH pa3Mepbl 00bEKTOB.

Brinenenue o0bexToB. C IIOMOLIBI0 MBIIIKA — IMETYKOM
Ha o0ObekTe. Kcim Hamo BHIIEINTH HECKOJIBKO OOBEKTOB —
SHIFT+1me 90K MBIIIH.

C momorsio nHCTpyMenTa Br16op o0bexTa.
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NUsmenenue pasmepos o0bexTa. BeiesieHHEBIN 00beKT nMe-
eT MapKephl BBIIEJICHUS, ITePeTACKUBAasi KOTOPHIe MOYKHO H3Me-
HUTH pasdMep 00beKTa.

Ilepememenue o0beKTA:

° Brimennre o0bexT.

o IlomBemure yKasaTesb MBIIIHN K TPAHUIIE BHIIEICHUS.

o  Viep:xmBas KHOIIKY MBIIIH, II€peIBUHBTE OOBEKT Ha
HY’KHOE MeCTO.

Ilpumeuanue. Eciu o0beKT cocTouT mM3 OByX dacred (HaIpu-
Mep, TI0JTe ¥ eT0 Ha3BaHUe), TO JIJIS TIePEeMEIeH s 0JTHOT0 00BeKTa
OTJIeJIBHO OT IPYTrOro ero HeoOXOIMMO pasrpyHInpoBaTh (B KOH-
TEeKCTHOM MeH koMaHga «['pynnupoBka» — Pasrpynnuposars).

VYaaneune o0bexToB. JJia ynaneHnsa o0beKTa ero Hamo BbI-
IeJINTh 1 HakaTh KHonky Delete.

3.11.6. Omuemut

OTtuer — ar0 rubKoe U apheKTUBHOE CPECTBO JJIST OpraHu3a-
ITUY JTAHHBIX IIPY BBIBOJIE HA medaTh. C IIOMOIIBI0 0TYeTa HMEeTCs
BO3MOKHOCTH BBIBECTH HEOOXOIMMBIEe CBEIeHUST B TOM BHJIE, B KO-
TOpPOM Tpedyercs.

JlamHere, TomMeliaeMele B OTYET, MOTYT OBITH OTOOpAHBI U3 He-
CKOJIBKUX TAOJIUIL U MIPEJCTABJIeHBl B Hambojee yI00HOM BHJIE.
IIpu atom, Kak u TIpu co3gaHuu PopM, yao0Hee mepes] Co3TaHueM
oTYeTa Co3JaTh 3aIpPoC, COMAEPIKAIINN BCe HEOOXOIMMEbIE B OTUETE
IOJIS U3 PA3HBIX TAOJIHII.

CosmaTh 0TYET MOYKHO C TIOMOIIIBIO MACTepa.

Cosmaaum 0TUeT, B KOTOPOM OY/IyT PACIIOIOMKEHBI JAHHBIE O 3a-
Kasax "M KJIUeHTaX, CTPYIIUPOBAHHBIE TI0 JaTaM 3aKa30B.

1. CosmaiiTe BCIIOMOTATEILHBIN 3aIPOC, B KOTOPBIN BKIIIOYH-
te mosia «Kox 3axasar», «Jarar, «Kog xkimenra» (13 «3aKasn») u
«Haspauwme pupmem, «Anpec» (u3 «KaneuTsm).

2. Ilepetimure Ha BRIaAKy «OTU4eTH» W 3aIIyCTHUTE MACTEP
CO3TAHUS OTIYETOB.

3. Ilar mepssiit — Beibop 1moJsieil — Bce II0JIS M3 CO3TaHHOTO
BCIIOMOraTeJILHOTO 3ampoca (cm. 1. 1).

4. Iar Bropoit — I1oJiss METOK — MOYKHO 3aaTh HA3BAHUS I10-
JIel oTdeTa. JTO BAYKHO B TOM CJIy4ae, €CJIU B OTYET BOIILIH TTOJIS U3
PasHBIX TAOJIHUIIL C OMMHAKOBBIM HA3BAHKUEM. JTOT IIaT IIPOITYCKAEM.

5. Hlar tperuit — 'pynmupoBKa — MO3BOJISET CTPYIIITUPOBATE
JaHHBIE 110 3HAYeHusM I110Jieii. B meBom crosiome «Iloss» Beioupa-
eMm «JlaTa» u mepemeriiaem B IIpaBbIi crosiberr ['pymiupoBka.

6. Illar uerBepThIii — mapameTpbl copTupoBku. MokHO 3a-
IaTh COPTUPOBKY JAaHHBIX B oruere. [Ipomyckaem.
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7. Iar nosreiii — Beioop cTriist — 3agaeT BHEIIHUN BUI 0TYe-

Ta. MosHO BEIOpATH JII00OA.
8. Ilar mrecroit — Co3gaTth oruer — BBIOOp THMA oTdeTa (Hy-
JKeH TUHAMHYECKHI) U JIeicTBus mocyie co3manuusa — Cosmarh oT-

geT cendac.
Mg sakonumsIM co3nanue yueoHo# 0a3b! manubix «[[BeTs», B

IIpoITecce KOTOPOTO MO3HAKOMUJIUCEH C OCHOBHBIMHU BO3MOKHOCTSI-
MU cHUCTeMBI yripaBieHus bazamu ganasix OpenOffice.org Base.
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