PekomeHgauuMn AN BbINOJIHEHUMS [lOMAlLHEro 3ajaHus
Nno Kypcy «ApXuTekTypa KOMnbITEepPOB»

O6wue npedcmassieHUs1 0 doMmawHeM 3ad0aHuu

B nomariHeMm 3aaHuM TpeOyeTcsi peasiv30BaTh MOAIPOrPAMMY YMC/IEHHOTO UHTeTPUPOBAHKS
HeKoTopou (pyHKI[MU. Pa3nuuatoTcsi BapuaHThI 3a/laHul C: @) BbIUMC/IEHWEM Ofpe/ie/IEHHOTO UHTe-
rpasa 3aJjaHHbIM MeTOJ0M [1epBOro Mopsiika (MeTo/, CpeHUX NPSIMOYTOJbHUKOB WM METOZ, Tpare-
1[1i1), 6) pelleHHeM HEKOTOPOM 3ajlaud JUHAMUKKU TOUKW (METO[ 3iiepa, Bepyie WM CKOPOCTHOM
BepJie), 8) orpe/esieHue JJMHbI KpUBOM (3aMKHYTOM WM OTpe3Ka), 3aJlaHHOM ypaBHeHUsIMU B Tapa-
MeTpUuueckou gopme.

YucneHHOe WHTErpUpPOBaHue Mpe/rosaraeT pa3oreHre 001acTi UHTErpUPOBaHUS Ha OTPe3KU
C HEKOTOpbIM II1aroM, anmfpoKCUMAalMi0 (YHKLMM Ha KaXK/IOM Ilare ¥ CyMMHDOBaHHUe pe3y/bTaToB
10 BCeM OTpe3KaM. Takoli MeToJ, UHTerpHpOBaHMsl, eCTeCTBEHHO, BHOCUT CBOM TMOTPEIIHOCTH, CBSi-
3aHHbIe C TOYHOCTBIO TI0Z00pa amnmpoKCUMupyolield GyHKIUU. B gomaliiHeM 3alaHiM HCTIONb3Y-
I0TCS METO/Ibl, anmnpoOKCUMUPYOIUe (YHKIMIO OTpe3KaMH MpsIMbIX, MMOTPEIIHOCTb 3TUX MEeTO/0B
3aBUCUT OT BTOPOM U 0ojiee BBICOKWUX TPOU3BOJHBIX TMOJABIHTErpabHBIX (PYHKLUH (T. €. OT KpH-
BU3HBI PYHKIMU Ha KaXk/[oM oTpe3ke). [Ipearmosaraercs, uto B GOBIIMHCTBE CTydyaeB MOYKHO Orpa-
HUUUTHCS TIOCTOSTHHBIM 111arOM WHTETPUPOBAHUS U UCNO/b308AMb a0anmueHbili noobop waza He
Haoo, X0Ts 0cO60TO0 BHUMaHUsI MOTYT TpeOoBaTh KPUBBIE C TOUKAMU BO3BpaTa.

HomkHa ObITh pa3paboTaHa yHHBepca/lbHas TOATIPOrpamMMa, CrocoOHasi (MHTerpupoBaTh
nMo0yr0 3a/IaHHYIO TIOABIHTErPabHY0 (QYHKIUIO; BBIYMC/ISATH [JIMHY TIPOU3BOJIBHON KPUBOH, 3a/jaH-
HOM TapaMeTpUuUeCcKOM BH7e; OTIpeZe/siTh TPaeKTOPHIO [BVDKEHUS TOUKW M T.IL.) /IS 3a/jaBaeMoro
WHTEepBaJia ¥ YKMCJIa 1aroB UHTEeTPUPOBAHMUS:

typedef double T; /* B 3agaHuu ykasaH Tun nubo double, nmbo float =/

T Integral( T Left, T Right, long N, T (xfunc)(T) );
/% Left u Right onpeaenswT 0bnacTb uHTE2pupoBaHuA,
N — OXMdaemoe 4nuCNO WA20B WHTE2PUPOBaAHUS,
T func( T X ); — QYHKUUS, BbIMMCASKWASA 3HAUYEHME QYHKUMM B TOUKE X */

B 3apanum Takke ykasaH THUI JAHHbBIX, UCTO/Ab3yeMbId [/1s1 BelleCTBeHHbIX uurces (double
wii float), Ha MepBBIX IIarax MCMO/Ib30BaHWE YKa3aHHOTO TUIA 00s3aTelbHO, B TIOC/IEYIOIeM
803MOJCHO UCNO/B308aHUE bo/ee CA0HCHBbIX MUNOB8 NO CO2AACOBAHUIO C hpenodagamesnem).

YucsieHHOe MHTETpUPOBaHKe B 00IeM Ciyuae Mo3BOJISET y3HATh Pe3y/bTar JIMIIbL C HEKOTO-
POl TOYHOCTBIO. JTa TOYHOCTh 3aBUCUT OT UCIO/Ib3yeMOro MeTo[a UHTeIpUPOBaHUs, KauecTBa ero
peanu3aliu, CBOMCTB UHTErpupyeMoi GyHKIUH, TTpeZe/ioB MHTErPUPOBAHKUS U pa30reHus 00/1acTu.
OOBIYHO Jja’Ke HEKOPPEKTHO peayi30BaHHas IporpaMma JiaéT, TeM He MeHee, HeKOTODbIM pe3y/bTar,
VHOT/IA TIOXOXKMM Ha MPaBWIbHBIN (2 MHOTJA JaXke COBMAZAIOLIMM C MPaBUWIbHBIM, HO JIMIIb B HEKO-
TOpbIX TecTax). IIpy pa3paboTke mporpaMMbl Ba)KHO HAy4YMThCSl OL|EHMBAaTh IOJyueHHble IpU
TECTUPOBAHUH Pe3y/lbTaThl (MOXKHO /M UX CUMTaThb TMOAXOASIIMM) M COCTaB/IATH HAabop TecTos,
«TIPOSIBJISIFOLLIUI» Te WJIA UHbIe OIMOKHU U TIOTPeITHOCTH pean3aljii.

B 1jes10M B mporpamme 00bIYHO MIPHCYTCTBYIOT MOTPEIIHOCTH/OMIMOKN HECKOIBKUX THTIOB:

— TlorpeiHoCTb UCIOMB3YEMOTr0 MeTO/Ia; OXKUiaeMasi BeJIMUYMHA MOTPEeLIHOCTH MeTO/la MOXKeT
OBITH OLIEHEHA aHAJIMTUYECKH, POPMYJIBI [jisl OLIEHKH JIETKO HAWTH B UHTEPHETE; NPABUIbHO
peanu30eaHHblIll Memoo 00/#ceH 0eMOHCMPUPO8amb N08edeHue, CO1acyroujeecs: C OYeHKol
nozpewHocmu Memooda; OObIUHO OIIeHKa MOTPeIIHOCTH MeTo/ia SIB/ISIeTCSI BeChMa IeCCUMU-
CTUYHOM U NMPaBWIbHO peaM30BaHHbIN MeTo[, aéT pe3y/bTaT HeCKO/IBKO JYYLIWM OL|eHKU
JI0 TexX TIop, TI0Ka 3Ta OlleHKa He CTaHOBUTCSI MeHblIlle WM paBHA TOYHOCTH TPe/iCTaBIeHus
JlAHHBIX MCII0/Ib3yeMOr0 THIIA.



— ommOKHU peanu3ariii MeTo/ia; 37eCh peub HET He O TIOTPEIIHOCTSX, a UMeHHO 00 ommobKax,
HarpuMep, O BBIXOZIE 3a 3a/laHHbIe TPAHHIBI 00/IACTH WHTETPUPOBAHMS; TaKHe OIHNOKH
JIOJDKHBI OBITh MCK/TIOUEHbI, TaK KaK MOTYT TIPUBECTH K (haTa/bHBIM MOC/IeCTBUAM (Harpu-
Mep, K TOIBITKE BBIUMC/IeHUsT GYHKI[UU BHE € 00/1aCTH OTpezie/ieHus);

— TIOTPeIHOCTH peanr3alii MeTo/a; 3TO OUeHb TMOXOXKe Ha OIIMOKY peanu3aliid, HO OHU He
TIPUBOAST K (paTasbHbIM MOC/e/ICTBUSM; HallpuMep, ec/id B pe3y/ibTaTe BbIMOJHEHHUs 3a/laH-
HOTO YKCJ/ia 11ar0B UHTeTPUPOBAHMUS He BTOPasi rPaHuUIla 00/1aCTh MHTErpPUPOBaHUs TaK U He
JOCTUTHYTA (CKa)keM, uymb-Uymb He AOCTUTHYTa); B JAaHHOM C/y4ae MO)XHO TOBOPHUTBH O
HETOUHO peasn30BaHHOM MeTojle, TaK Kak TOT TpeJriosaras MoKpbiThe ecell 06/1acTH WHTe-
I'PUPOBaHUs HEOOJTBIIIMMY UHTEPBa/IaMU; TaKHe MOTPEIIHOCTH I0/DKHBI YCTPaHAThCS;

— BBIUMC/UTE/IbHBIE TIOTPeITHOCTH; B 00IIleM BHie TIPH MCII0/Ib30BaHUM YKCesl C PUKCUPOBaH-
HOM WM T/IaBaloIIled 3arsiTou orepaijydy BhITIOHSIOTCS C HEKOTOPOU MOTPeIHOCThIO; YacTo
3TU TOTPELTHOCTH SIB/SIFOTCS IPUUWHOMN TIPeABIAYIIETO THIIA MOTPEITHOCTeH; N30aBUTHCS OT
TaKWX TIOTPEIIHOCTel B 00IIeM Ciydae HEBO3MOXXHO, HO OHM JIOJDKHBI ObITh yUTeHbI TIpU
peanu3aii MeTOZia; B CaMOM XOpOIlleM C/Tydae MOKHO ZIOCTUYb TOUHOCTU, COTIOCTaBUMOM
C MAalLMHHOW TOYHOCTBIO €.

st ycTpaHeHUsI TIOTPEIIHOCTe peann3aliy, 0ObIUHO, TTPUXOAUTCS HECKOBKO YC/IOXKHSTH
nporpamMmy. Kak mpaBusio, pocTo «repeBeZiéHHbIe» (OPMYJIbI U3 si3bIKa MaTeMAaTHKU B BbIPayKeHUSI
B CMHTAaKCHCe s13blKa [POrpaMMMPOBaHUs COZlepKaT 3HauMTe/bHOe YMC/IO TaKWUX MOrpelIHOCTel U
UX TIPUXOJUTCS BUZOU3MEHSTD JJisi TIojiyueHusi 6osiee TOUHOrO pe3y/braTa. [lomyueHue 1oJjo0HbIX
HaBBIKOB TaK)Ke sIB/ISIeTCSl OJJHOM U3 Liefield JaHHOTO I0MallHero 3a/laHusl.

3a/laHue BBITIO/HSAETCS B HECKOIBKO 3TAroB, TIOC/Ie[0BaTe/IbHO, TI0 Mepe BBITTOJIHEHHSI KOTO-
PBIX COCTaBJIsIeTCS OTUET. Ynco 3TanoB 3apaHee Hen3BecTHO. CHavasia pa3pabareiBaeTcst pabomo-
cnocobHas TIporpaMMa HMHTerpyupoBaHus (T. €. He cojepskairjas TPyObIX OMMOOK peanu3arivn),
MCXOHBIN KO/ KOTODOM BK/IIOYAETCS B OTYET.

[anee BBITIO/HSETCS aHAIW3 HAMMCAHHOM TIPOTpaMMbI U €€ TeCTHPOBaHUe, TI03BOJISIOLHe
y0emuThCs B e€ KOPPEKTHOM peasi3alju WM HaWTH yCJIOBUSI, TIPH KOTOPBIX UTOTOBBIE TTOTPEITHO-
CTH BBIYUC/IEHUS CTAHOBSITCSI CJIMIIKOM OonbliiMu. Kpumepuem modcem sieasimbcsi coomeemcmaue
nogedeHusi NpO2PaMmbl OYeHKe no2pewHocmu mMemoodd. [1jis 3TOro Ha/lo CPaBHUTH TOIYyUYEHHYIO
TIOTPEeIITHOCTh BBIUMC/IEHUS B HAOOpe TECTOB C OXKUZAEMbIM TIOBEIEHHEM METO/a, HallpuMep, 3aBU-
CUMOCTb TOMYYeHHOH MOTPelHOCTH OT UMC/a I1aroB MHTerpupoBaHUs (T. e. BBITIOJIHSIETCSI Cepust
TeCTOB, BBIUMCJISIFOLI[Asl TIOTPELIHOCTh [T Pa3/IMYHOTO UMC/Ia 11aroB). B mpuHIuIe, MorpeiHoCTh
3aBHCUT He TOJIbKO OT UHM(JIa II1aroB, a OT BCEX BO3MOKHBIX (PaKTOPOB, CKa)keM, rpaHUL] 00s1acTu
WHTErpyUpOBaHusl, BUja GYHKIIUK U T. 1., TO3TOMY MOYKET IOTPeO0BaThCSI BLIUMC/IEHHE HECKOTBKUX
Cepuii TeCTOB, BbISIB/SIIOIINX 3aBUCHMOCTh MOTPELIHOCTH OT TeX WU MHBIX TTapaMeTpOB.

VHTepeceH BOMPOC C OIIEHKOW TOTPEeITHOCTH BbluMcieHui. Eciv pe3yasraToM paboThl Mpo-
rpaMMBbI SIBJISIETCSI HEKOTOpasi CKasisipHasi BeJinuMHa V (Harpumep, orpefenéHHbld UHTerpas, AJIuHa
KPUBOH M T. 11.), MPAaBWIbHOE 3HaueHWe KOTOPOro Vo MOXKET ObITh BHIUMCIIEHO aHATUTHUECKH (T. e.
TIPe/ICTaB/IeHO C MAalllMHHOM TOYHOCTBIO €), TO TOT/a 1e/ieco00pa3HO UCIOIb30BaTh OTHOCHUTE/Tb-
HYIO TIOTPeIHOCTh E:

V-V, .
7 ()

B TakoM BH/ie MIOTPEIIHOCTb YA0OHO COMOCTAB/ATh C MALIMHHOW TOUYHOCTBIO. Ecin Vo paBHO
HYJIFO, TO OTHOCHUTE/IbHYIO TIOTPEIIHOCTb TaK IMOCYMTaTh Hesb3sl, Ha/lo MCII0Ab30BaTh MO0 abco-
motHyo V-V, , mibo Kak-miub0 u3MeHUTh Crocob pacuéra Vo, HarpuMmep, UCIOIb30BaTh BMECTO
Hero HOPMHUPOBaHHOE 3HayeHUe Viyopw , CM. (6), TMO0 U3MEHUTDb TECT U BBIUKC/ISTD, HAllpUMep, BMe-
CTO ONpe/ie/IEHHOrO0 MHTerpasa (PyHKLUM OmnpeZe/éHHbIA UHTerpaa MoAynas (QyHKLMHU U T. . pas-
JIMYHBbIe pelleHus YA00HbI B Pa3IMUHbIX Caydasix. Eciv ke pe3ynbTaTtoM sIBsieTCs HeuTo Oosee
CJIO)KHOE, ueM CKasisipHasi BeJIMUMHA (HarpyuMep, TPaeKTOpHsi), TO TOTZa B KaueCTBe TOTPeIIHOCTU
MO>KHO MCII0/1b30BaTh BeJIMUMHY «IIpOMaxa» B KOHL|e TPaeKTOPUHU (eC/Id TpaeKTOpHsi UMeeT Havyaslb-
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HYIO 1 KOHEUHYIO TO‘-IKI/I) WM OTKJIOHEHHE OT HadaJbHOH TOUKU B KOHIJe Iepruo/ia, eC/Id TPAEKTOPUA
3dMKHYTd, Wi MMOrpelHOCTb BBIYHUC/IEHHUS B 0COOBIX TOUKAX TPA€KTOPUU (HHOFeﬁ, HepI/IFeﬁ UT 1'[.),
JJI1 KOTOPBIX pe3y/1bTaT MOXKeT OBITH HECJIO)KHO aHA/IMTUUYECKH BBIUMC/ICH.

WHorza uMeeT CMBIC/ UCTIOIb30BaTh ClieljuaibHble YCIO0BUSI TECTOB, CKa)KeM, MO CUUTHIBAThH
VHTerpaa OT KOHCTAaHTHOW WU JIMHeMHOM (PYHKLIWH, OTIpeJesiaTh JJIMHY KPHUBOM TakOTO BU[A, [/
KOTOPOTO MO)KeT ObITb BBLIUMC/IEHO TOYHOEe 3HaueHWe, MOJeUPOBATh KaKyr-1M00 THUITUUHYHO
3a/lauy TUHAMUKUA TOUKU W3 yueOHHMKA U T. 1. Bo 8pems 8binoaHeHusi pabombl He06X00UMO 0OOCHO-
8AHHO MeHSiIMmb yC/n08Usi 3a0aHusi — 0061acmb UHMe2pUpPO8aHusl, NOObIHME2PAAbHYIO (DYHKYUIO U
npouue napamempbl 3a0ayu (HO He MeTOJ, UHTeIPUPOBaHUs).

Camble Pa3Hble TeCTbl WU pA3/IMUHbIE CII0COOBI  BBIUMCIEHUS HOFPEHJHOCTEI‘;I MOT'yT OBITE
HCII0JIb30BAHLI 4J14 TOI'O, YyTOOBI CPaBHUTH IOBe/leHrEe Barlei peanr3aly C OKUJaHUAMHA METO/a.

HEO6XOQI/IMLIQ HNCXOAHbIE KOAbI TE€CTOB, MCIOJIb3yeMbI€ TMOALIHTErpdJILHEIE Ql)y[;IEQI/II/I, rnpe-

JleJTbl MTHTeTPUPOBAHMS, Pe3Y/IbTaThl BLIMOIHEHHS TECTOB U T. I1. BMECTe C 00CYKIeHHEeM U aHa/H-
30M De3V/ILTaTOB TOKe BK/IIOYAIOTCS B OTUET. [To pe3ysbTaraM TeCTOB NIPUHUMAETCS pellieHue b0
0 MoaudUKaLuKu Kojja PyHKIMU WHTerPUPOBaHUs, MO0 O TPOBe/IEHUH [IOTIO/THUTETEHBIX TECTOB.

AHanu3 TO/yueHHBIX Pe3y/bTaTOB U TPHHSTHIE DEIIeHHs € UX 0OOCHOBAHUEeM BKJTFOUAIOTCS
Take B OTUéT. TpeOyeTcsi He TOMBKO TPeJJIOKUThL Kakoe-TM00 M3MeHeHHe B Iporpamme, HO U 00
8bINO/HEHUSI HOBOU Cepuu mecmog OLeHWUTb ero BWsSIHUEe Ha TOUHOCTb BBIUMC/IEHUS pe3y/bTara,
yToOBI B /laNbHENIIeM MOXXHO ObUIO TIPOBEPUThH COOTBETCTBHE TOJYUYEHHBIX pe3y/IbTaToB OXKH/a-
HUSIM. Oman 3aKaHyueaemcs onucaHuem npeondzaemblx U3MeHeHUl U npe0CKa3aHuem 0xcudaemo20
a¢pexkma e KonuuecmeeHHOM UAU AHAAUMUYECKOM 8UOe.

IIpumeuaHue: pe3y/nbTaTOM BBITIOJTHEHHS 3Tarla MOXKeT OBITh ITPUMEPHO TAaKOe YTBepXKIeHHe:
eC/IM BHECTH TaKoe-TO M3MeHeHue B IPOrpaMMy, TO B TaKOM-TO M TaKOM-TO TeCTe IOTpelIHOCTb
JIOJDKHA COCTaBUTh CTOJIBKO-TO (W/IM TIOMyYeH pe3y/ibTaT TaKOW-TO), a B TAKOM-TO TeCTe, HalpyMep,
MbI 3 deKTa u3MeHeHU He yBUAUM. [IpUuéM Takoe «Ipe/icKa3aHue» JO/DKHO ObITh HEOUEBH/THBIM.

[anee HacTymaeT C/eAyIOLIMI 3Tarl, HA KOTOPOM peau3yloTCs MPUHSIThIe PelleHus], BbINo-
HSIFOTCSl TeCTbl U CPaBHUBAIOTCS TOJyYeHHbIe pe3y/lbTaThl C OXuAaeMbIMU. Eciu mosydeHHbIN
pe3y/nbTaT MOATBEpP)KAaeT Ce/aHHble paHee TpeJIo/oKeHUs,, TO BHEeCEHHble U3MEeHeHUs] B Ipo-
rpaMMy MPUHUMAIOTCS U Jlajiee UILleM HOBbIe MyTH YMeHbILIeH!s MOrPeLHOCTe!.

W3meHeHusi npo2pammbl, 0451 KOMOPbIX Hem NoOmeepicOeHusl pe3yabmamamu mecmos
Mozym Obimb OWUOOUHbIMU U He npuHumaromcs. B 3Tom ciydae HeoO6xoauMo pa3o0parbcsi B TIPH-
YyKMHaX: OLIMOOYHO CZie/laHHasi OIlEHKa OKHziaeMoro 3¢deKTa, HelpaBuIbHas peau3aliys U3MeHe-
HUM, caMu 10 cebe OIIMOOUHBbIE U3MEHEHUS U Tp., U 0 pe3yJbTaTaM MpPeaJIOKUTb MO0 HOBbIE
W3MeHeHUs1, TMOO MHOM CITocob OLIeHKH OXKujaemMoro 3¢ dekra.

[Tpotiecc BBITIONHSAETCS WTEPATHBHO, MOKA He OyzeT rmosydeHa mpueMsieMasl QyHKLWS UHTe-
TPUPOBAHUsI 3aJlaHHBIM METOZIOM, [OCTaTOYHO YCTOHuMBas' K HAKOIJIEHHIO IOTPeIIHOCTei. B
omuém 8xo0sim 8ce 8bINOAHEHHble 3MAanbl C UCXOAHBIMU KOJ,aMU, TeCTaMH, aHa/IM30M pe3y/bTaToB U
T. 1. Pe3yibmamal kadxcdo2o0 smana yenecoobpasHo obcysxcdamsb ¢ npenodasameneM HA KOHCYAbma-
yusx. JIroboil pe3ynbTart, Aaxke MOKA3bIBAIOIIMI OMMOOYHOCTb paHee MPUHSITOTO PelleHus — TpU
yCJIoBUM OOHApy>KeHUsI PUUKHbBI OIIUOKN — SIBJISIETCS 111aroM B IPaBUJIbHOM HaripaByieHUH (6osiee
TOrO, OIIMOOYHBIM IIar, 1O pe3ylbTaTaM KOTOPOTO CJe/laHbl TIPaBW/IbHBIE BBIBOABI, TOPAa3zio
«LleHHee», 111ara B paBUJIbHOM HarnpaB/eHUU Cpasy).

HO]IyHEHHE TAaKOI'0 HaBbIKd HAXOXXOEeHHWA OLLIMOOK U SB/ISIETCS LeJIbro paGOTLI, C 9TOM TOUKU
3peHHs O4YeHb BBICOKdA TOUHOCTb AOCTHUIHYTOI'O pe3y/1bTdTd He TPE6YETCH, AO0CTAaTOYHO XOTHA OBl
OQHOI'0 XOpPOIIIO IMPpOdHa/TN3MPOBAHHOIO IIlara. ,Z[OHOJIHI/ITEJ'II)HLIG LeJsin: rnmojiydeHre HaBbIKOB pa3pa-

1 YéTtroro KpuTepusi [OCTaTOUHOCTH He CYIIeCTBYeT; HeCKOJBKO YCJIOBHO MO)KHO OPHMEHTHPOBAThCS Ha TOYHOCTH
TIPe/JICTaB/IeHNsT BEI[eCTBEHHBIX UMCEe/ YKa3aHHBIM THIIOM JAHHBIX: TIpUMEpPHO 14..15 JecITUUHBIX 3HAKOB ISt
double u 6..7 gecartuunbix 3HakoB s float. st GonbimHCcTBa QYHKIME ¥ TIpee/ioB UHTErPUPOBaHMUsl, 3a/jaBae -
MBIX B YCJIOBUSIX JOMAILIHErO 3a/|aHusi, BO3MOXXHO YCTOHUMBOE /OCTH)KEHHWEe TOYHOCTH WHTErPUPOBAHUS Ha OfIVH-
[IBa 3HaKa xyxe mpencrasnenus (T. e. 12..13 ans double u 5..6 ans float), HO B F060M KOHKPETHOM 3aJjaHUM 3TO
MOXET OBITh He TakK.



00TKHU nporpaMM B Bell[eCTBEHHBIX UMC/IdX, YMEHHWE YUWUTLIBATH BBIYMC/IMTE/IbHBIE TTOrPEIIHOCTH,
HaBBbIKH COCTaBJ/IEHUS OTUYETOB.

CnpasoyHble cBe0eHUsI 0 Memooax Yuc/1IeHHO20 UHMe2puposaHuUs

Hwke nipuBogsTcs HeOoMbIMe WUTOCTPAlMM K YKa3aHHBIM MeToJaM U (OPMYJbl OLIEHKH
TIOrPeIIHOCTU MeToza. Halo yuuTsIBaTh, UTO B pe3ysbTare BBIMOJIHEHUS NTPOrpaMMbl M0/TyYeHHBbIN
pe3y/bTaT COZePKUT MOrPELIHOCTH Pa3HbIX TUIIOB:

IMoepewHocmb memoda; obycnoBjieHHass BbIOpaHHOMW amnmpoKCHMaIed MOAbIHTerpaibHON
(YHKIIMY M 111arOM MHTETPUPOBAHMS; 3Ta TIOTPEIIHOCTh YaCTO MOXKET ObITh OljeHeHa MaremMaTrhye-
CKH{; B JJOMAIlTHeM 3aJjJaHuM (DYHKI[UH HeTpephIBHBI M AuddepeHIMpyeMbl B YKa3aHHON 00/1acTH,
YTO TI03BOJISIET 37IeMEHTapHO OLIeHUTh BeJTMUMHY TOTPeITHOCTH B KaXKI0M KOHKPETHOM CJlyuae.

IMoepewHocmb peanuzayuu Memood; UX Ke MOXXHO Ha3BaTh SBHBIMM OIIMOKaMH pean3ariyu:
HarpuMep, ec/id YUC/IO I1aroB MHTerpPUPOBaHUs OKaXKeTCsl He PaBHO 3aZIaHHOMY, €C/TH UMeeT MeCTO
BBIUMC/IEHHWE X; BHE /Haria30Ha UHTerpUpoBaHus (0Ha Wi 00e rpaHUIIbI AXara30Ha UHTerpupoBa-
HUSI MOT'YT COBMA/IaTh C 00/IaCTbIO OTIpeJie/ieHus]) U TaK Jajiee; smu owubKu se1somcs epyobiMu u
00/121CHbI ObIMb UCK/IOUEHbl 8 NPO2paMMe; BO3MOXKHO, [l 3TOTO TIOTpedyeTcst MpoBe/ieHne CIiery-
aslbHO pa3paboTaHHBIX TECTOB;.

IozpewHocmb 8bluUC/AEHUL; TIPU UCITIO0/Ib30BaHUM BellleCTBEHHBIX UKCel Mbl BCeria uMeeM
JIeJ10 C TIPUOTKEHHBIMU BBIUMC/IEHUSIMUA W TIOTyUYeHHBIH pe3y/bTaT He SIB/ISeTCS TOUHBIM; TIPO-
rPaMMbI, B KOTOPBIX BBITIOJHSIETCSI MHOXKECTBO OTepalidii C Bell[eCTBeHHbIMU YMC/aMH, Kak Tpa-
BUJIO, IEMOHCTPUPYIOT TeHJeHLIMI0 K HAKOTJIEHUIO TIOTPeITHOCTeH, CIIOCOOHYI0 TIPUBECTH K TIONY-
YEeHHIO COBEPIIEHHO HEelPaBUIBLHOTO pe3y/ibTara, MO0 K MOSB/IeHHI0 (paTabHBIX OIIMOOK.
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PucyHok 1: Memoo mpaneyuti; X;, Xr - npedenbl uHmezpupoganusi; N - 4ucio wazo8 uHme-
epupogaHusi; Ay - wae uHme2puposanusi; R - noepewiHocmb mMemooa.
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MeTtop, cpegHuX NPAMOYro/ibHUKOB
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PucyHok 2: Memod cpeOHux npsimoy20/1bHUK08; X , Xr - npedeabl uHmez2puposaHusi; N -
UuC/a10 Wa2o08 UHmMezpuposaHust; A, - waz uHme2pupoeaHus; R - noepewHocms memoda.

XtX
i i+
2

X, N-1
| foodx~ YA fe=—)
! XL =0

N
R
N
R
W

.

N

N

NN
R

QRN
N

NN
]

N
R

N
N
N

N
\
N

N

R
D

O
N

\
N

=
N
R

R
R

N

N\
R
NN
N
N
R

N

N

3,00 3,50 4,00 X

Ha npuBenéHHbBIX Bbillle pUCYHKax (1 ¥ 2) WIMTIOCTPUPYIOTCSI OCHOBHbBIE HeU MeTOZIOB UMC-
JIEHHOTO UHTerpUPOBaHUsI METO/JOM Tparieliiii U MeTOIOM CPeIHUX TIPSIMOYTOTbHUKOB. OTH MeTO/IbI
OTHOCSITCSL K T. H. METOZIaM TepBOT0 TOPsiika, KOTOPble YUWUTHIBAIOT MEePBYI0 MPOU3BOJHYIO (YHK-
I[{H, a TIOTPEITHOCTb MeTo/la OTpe/iesisieTCsl BTopoi v 6osiee BLICOKMMH MPOU3BOHBIMU. Ha pucyH-
Kax MpHBeJieHbl anmnpOKCUMAaI[MOHHbBIe GOPMY/IbI U (POPMYJIBI /IJIs1 OLIEHKU OXKU/IaeMOU MOTperIHo-
ctu Metozia R. Ilpu BeIBoge (opMyn /151 OLleHKH TMOTPeIIHOCTU MeToJa R mpejrosaraeTcsi, 4To
omubKa 3aBUCUT OT BTOPOW MPOW3BOAHOU (B OCHOBHOM, 00Jiee BHICOKHE TMPOU3BO/IHBIE BIUSIIOT B
MeHblllel CTeTeHn), orpeiesisitolell KpUBU3HY (PYHKIUU.

MO)XHO yC/IOBHO CUMTaTh, UTO MOTPELIHOCTh METO/la paBHAa CyMMAapHOM MJIOIIa U BCEX «TOp-
OyllleK», OCTAlOIIUXCA MEXAY JIOMaHOHW, armpOKCUMUPYIOIIeld GYHKIUI0 B METO/Ee TIePBOro
nopsifika v rpadukom ¢yHKUMU. [17151 TOUHOU OLIEHKU MOTPeIIHOCTH HY)KHO 3HaTh 3HaueHHe BTOPOU
TIPOM3BO/IHON Ha KaXK/IOM OTPe3Ke WHTErPUPOBaHMsI, HO, TaK KakK B OOBIUHBIX YC/IOBUSAX UMC/IEHHOE
VMHTerpypoBaHre NPUMEHSIFOT TOT/ja, KOTZla aHa/IMTHYeCKoe HeBO3MOYKHO, TO TOUHOe 3HaueHue BTO-
poii MPOU3BOJHON HEM3BeCTHO. BMeCTO TOUHOTO 3HaueHUs] BTOPOM MPOU3BOJHOUM UCMIOMb3YIOT eé
MaKCHMaJlbHOe 3HaueHHe Ha BCEM WHTepBajie MHTerPHPOBaHMs; 0ObIYHOE 3TO 3HAUeHHWe eC/IU U He
W3BECTHO TOYHO, TO €r0 MOXKHO XOTSI ObI TIPUMEPHO OLleHUTh. O/IHAKO, eC/I BTOpasi IPOU3BO/HAS B
3a/]JaHHOM 00/1aCTU UHTErPUPOBAHUS 3HAUNTE/ILHO MEHsIeT CBOE 3HaueHHe, TO TMoJyueHHast olleHKa R
WHOT/IA OKa3bIBAeTCsl Hea/leKBaTHO Ooblol. B 3TOM cilyuae BMECTO MaKCHMaJ/IbHOTO 3HaueHUsi
MO/y/isl BTOPOI MPOU3BOJHOM MOYKHO UCII0/Ib30BaTh €€ cpe/iHee 3HaueHue — Qopmyna (2).

(XR_XL)3
Rl=——— av "x 2
R| T xe[x;qu]V (x)| )

K paBHO 12 nnu 24 B 3aBUCHMOCTU OT METOZa UHTEIPUPOBAaHUs, a CpeJjHee 3HaueHHe BTOPOU
TIPOM3BOAHON Ha WHTepBane X...Xr BbluMcisieTcss 1o ¢opmysne (3) Hike. Boobiije roBopsi, Bce
MemoObl UHMe2pUPOBAHUsl, UCNOAb3yoWjue annpokcumayuro yHKyuu ompesKamu npsimbix 0aiom



no2pewHoCmb, 3asUCSUyto om 8mopoll u 6o/nee 8bICOKUX NPOU3BOOHBIX U UX NO2PEUWHOCMb MOdcem
6bimb oyeHeHa no smum popmynam ¢ mouHocmbio 0o K. DTo cripaBei/IMBO U B APYrUX BapUaHTax
3a/laHUM C 3a/lauaM¥ JUHAMUKY WK BIYUC/IEHUS [JTMHBI KPUBOH.

_fRf"(x)dx
avglf *(x)|=4 L1010 ®

Xp—Xp Xp—Xp

Takum 0Opa3oM, yTOUHEHHAs OLIeHKa IMOTPETHOCTH MOXKeT ObITh BBIYMC/IeHA Kak (4):

_(XR_XL)Z. ' o
IRI== I (xe)=f (%) @

Cmoumb 3amemumb, UMmMOo 8blYUC/eHHAA NOZPpewHOCMb R siensemca abcomomHoll.

Bo-repBbIX, TOrpentHOCTh |R| Bcerna TONMOKWTE/IbHA, XOTS pa3Hble MeTO[bl AJISi Pa3HbIX
(yHKIMM [JaroT Kak 3aBbIllIeHHbIe, TaK W 3aHWKeHHbIe pe3y/ibTaThl. Hampumep, MeTo[, Tparerjuii
JUIsI BOTHYTOU (T. €. C TIOJIO’KUTEIbHOM BTOPOM TIPOM3BOJHON) HEOTPUIIATe/IbHOW B 00/1aCTH MHTe-
rpyUpoBaHusl (PYHKI[UU [O/DKEH JlaBaTh 3aBbILIEHHBINA pe3y/bTaT, a MeTo/ CPeJHUX MPSMOYTOJ/IbHH-
KOB B TOM >Ke C/Ty4ae — 3aHMKeHHBIA. 3HaK TOTPEIIHOCTA CTOUT CaMOCTOSITEIbHO TMPUBOAUTL K
oxcudoaemMoMy 3HaKy OIIMOKW MeTofia. Ecyii BTOpasi mpou3BoHas WK camMa (PyHKIIMS Ha BbIOpaH-
HOM OTpe3Ke WHTerpHpOBaHMs 3HaKOTlepeMeHHasi, TO [is Ompe/iesieHusi CTOUT pa3buTh 00s1acThb
WHTEerpupoBaHUs Ha OT/le/TbHble UHTepBaJibl ¥ OL[EHUTh UTOTOBOE 3HaUeHUe R [71s KayK0ro U3 HUX.

Bo-BTOpBIX, eciu mopabIHTerpasbHast (DyHKLUSI UMEEeT HY/AeBYIO BTOPYHO MPOM3BOJAHYIO (U
Oosiee BBICOKHE), TO TIOTPEIIHOCTb MeTO/ja Hy/leBas — BCe TMOTPEIHOCTH, 3aMeUYeHHbIe B UTOTe,
OyZyT TOJMBKO TIOTPELIHOCTSMU peayu3aliii Wid BbluvcieHusi. C OfHOM CTOPOHBI 3TO KaXKeTcs
yAOOHBIM, HO BCE-TaKM OrPAaHUUMBATHCS TOJBKO JIMHEWHBIMU (YHKI[USIMH He CIefyeT, TaK Kak
HEKOTOpbIe BBIUMC/IUTE/bHbIE OIIMOKKA MOTYT TIPOSIBASTLCS TOJIBKO TIPU HAaJWUMU BTOPOM U Oosee
BBICOKUX MPOM3BO/IHBIX; HEOOXOUMOCTh UCTIOb30BaHUsS HeJTMHEMHBIX (DYHKIIUM, PAaBHO KakK U BO3-
MOKHOCTb OTPAaHUUUTHLCS TOJIBKO JTMHEMHBIMU MOKET OBbITh BBISICHEHA TOJILKO TIPH JIeTa/IbHOM M3y -
YeHWY KOHKPEeTHOW peanu3auuu Metoza. VIHOrAa fa)ke HUUTOXKHbBIE Ha TMEPBbIA B3IV, U3MEHEeHUs
TIPUBO/IAT K 3aMeTHOMY M3MeHEeHUI0 MoBeJieHus1 QYHKLIMU YMC/IEHHOTO UHTerPUPOBaHUSI.

B-TpeTbux, C TOUKM 3peHHs BBIUMC/IUTENbHBIX MOrPELIHOCTed MOXHO CUMTaTh, UTO IS
BBIUMC/IUTE/IbHBIX CHUCTEM, Y/[OB/IeTBOPSIOIIMX TpeboBaHusimu cranziapra IEEE 754, apudmeruue-
CKHe ofepaluy U BbIYMC/eHWe CTaHJapTHBIX (YHKIMI BBITIO/HSIOTCS COBEPIIEHHO TOYHO, HO
pe3y/ibTaT KaXkJoW oriepaliiyd OKpyIJisieTcsl 0 Omvkaililiero 4ucsia, rpejcTaBUMOro B 3a/laHHOM
tdopmare. TouHOCTb Tpe/iCTaB/IeHNUS UMC/Ia B 9TOM C/y4yae OMpe/iesisieTCs YUC/I0M pa3psJioB B MaH-
THCCe (YUCI0 pa3psiZioB B SKCIIOHEHTE OMNpeZe/IuT MakCMMalbHOe U MUHMMAasbHOe IMpe/iCTaBUMOe
uncso). Tak, Hanpumep, Ayist Tvma float (32-x 6UTOBOE UMC/IO C TUIABarOIel 3arsToN) //TMHA MaH-
THCChI COCTaB/IsieT 23 GUTa U TOUHOCTh IpejcTapiedus 272 ~ 1.19-107. BakHO, 0HaKO, TOHAMATh,
YTO 3Ta OIMOKAa OMHOCUMe/bHas, T. e. abCOMIOTHAsS TIOTPEITHOCTh TIPeCTaB/IeHus unucia x (pas-
HOCTb MEX/y >KeJlaéMbIM 3HaueHWeM X W 3HaueHHeM X , ZI0 KOTOPOTO UMC/I0 OyZeT OKPYIIEHO)
OyzeT 3aBHCETh OT BEJIMUUHBI 3TOTO UKC/Ia (TOUHEe, OT €ro SKCTIOHEHTHI). MO)KHO CUuTarh, uTo (5):

x-(1-e) <x" <x:(1+g) (5)

31ech € 0603HaUaeT OTHOCUTE/ILHYIO MOrPeIIHOCTh MpeCcTaBaeHds tina (27 ~ 1.19-107 gs
tuna float u 2% ~ 1.11-10® g1 Tumna double).

ITpu orjeHKax MOrpeIHOCTH (QYHKLIWK UHTErPUPOBaHKS yj00Hee TI0/Ib30BaThCsl OMHOCUMeIb-
HbIMU TIOTPELIHOCTSIMU, a He abcontomHbIMU, AJisi 4ero abCcosTroTHbIe TIOTPeIHOCTY (KakK pe3ysibrara
BBIUMC/IEHUH, TaK U OL|eHKH MOTPeIHOCTHA MeTO/a) YaCTO MOXKHO MPOCTO pa3euTh Ha OXKUZaeMoe
3HaueHWe WHTerpasa (OHO MOXKET OBbITb JIETKO BBIUMC/IEHO aHAJUTUUYECKH). DTOT TOJXOf, OfHAKO,
HeJIb3s1 TIPUMEHSITD JIJIsi 3HAKOTIepeMeHHBIX B 00/1aCTH MHTerpupoBaHusl (GYHKIUH, 0COOEHHO eciin
oXHJaemMoe 3HaueHUe MHTerpasna OyaeT paBHO Hy/0. B 3THX cjlyuasix MOXKHO TOb30BaThCsl MO0



abCOMIOTHBIMU MOrpenHoCTAMH, mbo AOeJINTb a6COJ'I}OTHy}O MOrpenHoOCTb He Hd UTOrOBOE€ 3HAUe-

HUe WHTerpasja, a Ha HauOosblliee TI0 MOAY/IIO 3HaUeHHe, 0CTUTaeMoe B TIPOljecce WHTerpupoBa-
HUS (Vo) (6):

Vnorm_ max f(x).dx (6)
X€[xp, xg] Xy
Mporpammy pekomeHayeTcA oPOPMUTL MPUMEPHO TaKMM 0Opa3oMm:
Jlucmute 1: McxoOHbIll K00 npoepammbil ii-1.c.
#define _USE_MATH_DEFINES /* ans MCNoNb30BaHWS KOHCTAHT M_PI u np. */
#include <math.h> /* OnpeaeneHnst KOHCTAHT U MaT. QYHKUUA */
#include <locale.h> /* npotoTtun setlocale u koHcTaHT LC_... */
#include <stdio.h>
double f( double x ) /* nogbHTEZ2panbHas QYHKUus */
{
return sin(x);
}
double F( double x ) /* nepBoobpasHas */
{
return —cos( x );
}
/* QYHKUMSI YNCNEHHOZ20 WHTEZ2PUPOBAHUA */
double Integral( double Left, double Right, long N, double (+func)(double) )
{
double x, dx, res = 0.9;
dx = (Right - Left) / N;
for ( x = Left; x < Right; x+=dx ) res += ... func( ... ) ...;
res *= dx;
return res;
}
int main()
{
long n;
doubleL = 4.9, R = M_PI;
doubleV, V@ = F(R ) - F( L ); /* TOYHOE peueHue */
setlocale( LC_ALL, "™ ); /* MCnonb3oBaTb , MAW . ANg O0TaeneHuss apobHoi 4acTm */
printf (""Uucno wazoB;0THOCMTENbHAS owmbka\n'’);
for ( n=1; n< 1080; n += n/508+1) {
V = Integral( L, R, n, f); /* npuUbNUXEHHOE PEWEHWE aANs N Waz2oB */
printf( "%1d;=%.156\n"", n, (V-V@)/V@ ); /* N W OTHOCUTENbHas oumbka */
}
return 9;
}

B pesynbrare eé BbINOHEHUSI HAa KOHCO/Ib BBIBOAWTCS [iBa CTO/I0LIA, pasfie/IéHHbIX TOUKOM C
3amsAToM, COfiepsKallfiX B JIEBOM CTOJIOLIe UKC/IO 1arOB WHTETPUPOBAHUS M B TTPABOM — JJOCTHUTHY-
TYIO0 OMHOCUMe/bHYHO OLIMOKY MPU JJAHHOM YMCJIe 111aroB.

IIpumeuaHue: omMOKY YHC/IEHHOTO MHTETPUPOBAHKMSI MO>KHO CPaBHMBATh C MAlIMHHOW TOUHO-
CTBIO TOJIKO B C/lyyae HOpPMa/li30BaHHBIX pe3ynbTraroB. [1o cyTH, MallMHHasg TOYHOCTb — 3TO



ommbKa mpezicTaBeHys unces, 6/m3kux K 1.0, MO3TOMY M HY)KHO BBIUHC/ISTH OLIMOKY, HOPMUPO-
BaHHYIO TI0 TOUHOMY pelleHHI0; eC/TM TOYHOe pellieHue JaéT B yKa3aHHOUM 00/1aCTH MHTerpupOBaHUs
HOJIb, YTO BO3MOKHO /Il 3HAKOTIepeMeHHBIX (YHKIUH, TO, KaK OTMeuasioch BbIIIe, Haflo MO0
UCII0/1b30BaTh abCO/IIOTHYIO OIIMOKY, @ He OTHOCUTE/bHYI0, MO0 [e/UTh Ha 3HaueHue V yom, MOMY-
yeHHoe 110 (popmyre (6), a He TOUHOe 3HaYeHre UHTerpasa (B nporpamme — VO0).

B pmaHHOl mporpamMMe uacTb KO/la, peaM3yIOIero MeTOf, CPeJHUX TPSIMOYTOJIbHUKOB, He
TI0KAa3aHa; fiayke U 3Ta YaCTh IMOKa3aHa TOJIBKO /I/Isl TOTO, UTOOBI IIPOIeMOHCTPUPOBATh OfIHY U3 OIIIH -
00K U TO, KaK 3Ty OLIMOKY HaZlo HaXO[WTb W aHa/lM3UPOBaTh, B KaueCTBe HeOOJBIIOro mpruMepa
BBITTOJTHEHHSI CaMOT'0 TIEPBOTO JTaria.

MpumepHana norvka BbINO/IHEHUA KXAOro atana

OrnipeziesisieM OTHOCUTEBHYIO TOTPEIIHOCTh JAaHHOW peav3aliii U JOTMOJHUTE/IbHO BBITIOI-
HsIeM OLIeHKY TIOTPeIlHOCTU MeToa (cM. puc. 4 Hwke). To, Kak TexHUUecKHu obpaboTaTh momyyeH-
Hble pe3y/bTaThl, TOAYYUTh rpaduku U Kak oopM/IsTh OTUET CM. B pasfene «/JomomHUTebHbIe
pPeKOMeH/aLiun», HaurMHas co CTp. 12.

[Tpu BbIYMC/IEHUM WHTerpasna oT QyHKLUU sin(x) Ha uHTepBasie oT 0 JO T METOOM CpelHUX
NIPSIMOYTO/TbHUKOB Pe3Y/IbTaT ZI0/DKEH ObITh 3aBBILIIEHHBIM 10 CPaBHEHMIO C aHA/IMTUUECKUM pellie-
HHUeM (Tak Kak BO BCcel 00/1aCTV MHTErpUpPOBaHUs BTOpasi IPOU3BOAHAS He TI0JIOKUTesbHA). Tak Kak
HaM HaJ|0 yOeZUTLCS B TOM, UTO METOJ, peasin30BaH MPaBU/IbHO ([0 TOTO, KaK HAUMHATh TTOMCK BO3-
MOYXHOTO HAKOTIJIeHHs TIOTPeITHOCTel Ha/lo ObITh yBepeHHBbIM, UTO MporpaMMa B LIeJIOM TpaBUIIb-
Hasi), TO UMEET CMbBIC/T BBIMIOJIHUTh TECT BBIYMCIEHUS OTHOCUTE/NBHOW OMIMOKU /111 HeOOJIBbIIIOro
yKCsia 11aroB, KOT/la HaKOIJIeHWe TIOTPelTHOCTeN elljé He A0/DKHO cebsi MPOsSIBUTh, a BOT OLIMOKU
peasM3ali BIOJHE MOTYT TIPOSBUTLCSI B HEAJIeKBAaTHO OOJBIIIOM OTK/IOHEHUM OXKHM/]aeMOT'0
pe3ysbTara OT IosiydeHHOro. bomnee Toro, ajid Masioro 4nc/ia 1aroB Mbl MOKEM JIETKO BBIYKUC/IATh
OXKMJJaeMbIH pe3y/ibTaT, KOTOPbIM JO/DKEH ObITh MOTyUeH HalllMM YMC/IeHHBIM MeTOoZIoM. Tak, Harpu-
Mep, s GYHKIUU sin(x) Ha uHTepBaje oT O 0 T MeTOAOM CpPeJHUX TNPSIMOYTOJLHUKOB C
eIUHCTBEHHBIM I11aroM uHTerpupoBaHusi (N = 1) go/mkeH OBITH TIOyYeH pe3y/bTaT, PaBHBINA 1T
(1MprHa UHTepBasia, YMHOXKeHHasi Ha 3HaueHue B Touke T/2, T. e. Ha 1). Eciu Haia GyHKIus gacT
nuist N=1 uHOM pe3y/bTart, 3HaUMT eCTh rpybeiiinas ommbka peann3aiui. AHaIOTMUHO MOXKHO TIPO-
BepuTh 1y N=2, 3, ... .

Jlucmume 2: Pe3yabmambl 3anycka npo2pammbl (UCXOOHbIU KOO cM. aucm. 1 cmp. 7).

makarov@iu9-makarov:~> gcc -0 ii -03 ii-1.c -Im
makarov@iu9-makarov:~> ./ii

Yucno wazos;0THOCMTENBHAS Ownbka
1;=0,570796326794897

2;=0,110720734539592

[na maneix 3HauyeHnid N pe3ysibTar NpaBWIbHBIM, CM. JIMCT. 2. ComtacHo MeToay AJist N=1 Mbl
JOJDKHBI ObUTH TIOMYUUTh Pe3y/IbTaT, PaBHbIM T, TOTA KaK TOUHOE 3HaueHre PaBHO 2; T. €. OTHOCH-
TesMbHast owMOKa /Jo/bkHa ObiTh (T-2)/2 = 0,57080..., YTO COOTBETCTBYET TIONyYEHHOMY
pesysbTary.

[TpoBepsATh «pyKaMu» [t OOBIIOT0 yuc/ia pa3HbiX N C/UIIKOM [I0JITO, TO3TOMY MOXKHO
TIOCTPOUTH 3aBUCMMOCTh OTHOCHUTE/TbHOMN OMIMOKK OT YMCJIa I1aroB UHTerpupoBaHus N Ha WHTep-
Basie, Haripumep, oT 1 mo 100 ¥ cpaBHUTH TO/yUeHHbIe JaHHBIE C OKHUAAeMOH OIeHKON OIIMOKU
MeTozia. Mbl MOXKEM OXKUZATh, UTO TPH OTCYTCTBUU SIBHBIX OMIMOOK peasn3aliuu, Tpadyik OTHOCH -
TenbHOW OIMOKM OyZeT B BUJe HEKOTOPOW KPHBOM, MOXO)Kel Ha rpadvK OIeHKH OIMMOKU, HO C
MEHBLIMMHU 3HaueHUsIMUA. EC/Ii Ha 3TOM HMHTepBa/ie urc/a LIaroB MHTerpUpOBaHuUsl BCE XOPOILO, TO
TOTJja UMeeT CMBIC/T TIPOAHA/IM3UPOBaTh TOBeZieHre TIpY 0o/bllieM YKC/e 111aroB, MoKa He CTaHyT
TIPOSIB/IITHCSI KaKKMe-TMO0 Apyrue OIIMOKH, BO3MOXHO, CKaKeTCs HAKOTUIeHHWe TOTPEeITHOCTeH, a,
BO3MO)KHO, 0OHapy»KaTcsi 6osiee «TOHKHEe» OLIMOKU peasr3aljii.



Beinonusem tect gy N=1...100, pesynerarsl cM. puc. 3. B JaHHOM TecTe IBHO BbIJe/ISAIOTCSH
OT/leNbHble «BbIOPOCKI», KOTZAA (DYHKLMS MHTETPUPOBAHUS [AéT 3aHM)KeHHBbIM pe3y/ibTar., HO TI0
BU/ly AAHHOTO TpadyKa CyJUTb CJIOKHO; MMEeT CMBIC HEeCKOJbKO TiepefesiaTb rpaduk, UTOOBI
OTYET/IMBO MPOSIBUWIKCH OIIMOKY BHIYUC/IEHUI TIPY MaJIoM UKCJie 111aroB.
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OTHOCUTENbHAS OLINGKa

—0—— OTHOCUTENbHAs OLLIMOKA ~ =woememeeeeeeees OueHKa oLWnoKn
PucyHok 3: Peayibmambt mecma 015 N=1...100.
Hwxke (HaunHas co cTp. 12) pacckasaHo, Kak [10/y4yaTb U BCTaB/IATh B OTUET rpa(vky IMeHHO

Ha TIpUMepe TOyYeHHs AUarpaMMbl C TpaiKaMi OTHOCHTETHHOM OLIMOKM Halllel IporpaMMbl U
OL|eHKU OLIMOKM MeTo/ja, MOTpeboBaBIIMXCSl Ha 9TOM 3Tarle aHaau3a pe3y/ibTaToB.

WToroBblii BUJ, AUarpaMMbl MPUBEIEH Ha pUC. 4, KOTOPbIM y)Ke J0CTaTOYHO WH(OpPMAaTUBEH
JUISL TOTO, YTOOBI MOXKHO ObUIO C/Ie/1aTh HEKOTOPbIE BBIBO/IbI.
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PucyHok 4: OmHocumenbHasi owubKa u oYyeHKa no2pewHocmu mMemood 8 nepeom 8apu-
aHme yHKYuu UHmMe2pupo8aHusl.

Tak, HanpuMep, BUHO, UTO a) COOIIOAeTCsl reHepasibHasi TeHAEHIUS C aCUMITTOTHYeCKUM
(BeposSITHO, HACKOIBKO MOXKHO CYAWTH 10 BHUMOM uacTu rpaduka) rnpubiakeHHeM K HY/IeBOU
OTHOCHTE/IbHOW OLIMOKe, T. . HeT CHUCTeMaTUYeCKUX OMIMOOK; 0) [yii MHOTUX TOYeK TosydyeHHas
OTHOCHTe/bHas OIMOKa MMeeT TMpaBW/IbHBINA 3HAK (AJ1s1 JaHHOW (YHKIMM, MeTofla M WHTepBaja
WHTETPUPOBaHUsl UMC/IEHHOE Oripefie/ieHre WHTerpana AaéT UyTh 3aBbILIEHHBbIA pe3y/ibTaT, T. e.
TIOJIO)KUTE/IbHYIO0 OTHOCUTE/TBHYIO OLIMOKY; B) B L[€JIOM [JIsl TeX TOUeK, I7ie 3HaK OIMOKY MpaBU/Ib-
HBIM BBIUMCJ/IEHHAs! OIIMOKA UyTh MeHbllle €€ OL[eHKU, UTO TOXKe MPABU/IbHO; T) B HEKOTOPBIX CITy-
yasix TMPOSIB/SIFOTCS KaKWe-TO OMMOKA — 00 OMIMOKW peasv3aliyuy, MO0 OIMbKa HaKOTUIeHUS
norpeitHocTeld. Tak Kak OHU TIPOSIBJISIFOTCS TIPM OYeHb MajioM YKCJIe ILaroB, TO, CKOpee BCEero, UX
MO>KHO CUMTATh OMMOKaMu peanu3anyu. [lonpobyem npoaHaar3upoBaTh Ko GYHKIMHA UHTETPUPO-
BaHUS (CM. JTUCT. 3), YTOOBI HAWUTU OLLIMOKY.



ITonbpITKa a”Ha/M3a

Jlucmunz 3: DYHKYUs UHMe2pupoBaHusi.

double Integral( double Left, double Right, long N, double (xfunc)(double) )
{

double x, dx, res = 0.9;
dx = (Right - Left) / N;

for ( x = Left; x < Right; x+=dx ) res += ... func( ... ) ...;
res *= dx;
return res;

(ITpobyem npedaodcumb 2unomesy) 37ecb y HaC UMeeT MeCTO BbIUMC/IeHHe KOODJMHAThI T10
ocu X, HaunHas ¢ Left go Right c marom dx. Tak Kak Bce omepaijuu Haj, BellleCTBEHHbIMU YKUC/IaMU
BBITOJTHSIFOTCSI C HEKOTOPOW TOYHOCTBIO, TIPUOJIMYKEHHO, TO TIPH Ka)KZOM CYMMHPOBAHUHU X += dX
MOJKET TOSIB/ISITbCSI HEKOTOPasi TIOTPEIHOCTb.

(/Irobylo eunome3y Hado npoeepumsb) TIONIPOOyeM OLIEHWTb BEJIWUMHY OLIMOKH, KOTOpast
MOJKET BO3HUKHYTb M3-3a HAKOIL/IeHUsI MOTrpelHocTel 37iecb. Bo3MOXKHBI /Ba BapyaHTa:

a) TIOTPeIIHOCTU B CyMMe HaKaruIMBalOTCs B OOJBIIYIO0 CTOPOHY, TakK, UTO MOCIIe MpeJrocie] -
Hero Iara Mbl OKa3bIBaeMCsl K IPaBOM rpaHvie O/mbke, yeM Ha pacctosiHuu dx. Torga Bo Bpemst
VMHTerpypOBaHUsl Ha TMOC/Ie[HEM Illare MbI TIOCUMTaeM elllé HeKOTOpbIM UHTepBasl cripaBa oT Right,
Ha Be/IMUMHY 3TOM HaAKOIJIEHHOM TMOTpeIHOCTH. Tak Kak B HalllMX TecTaxX LIaroB Majo, TO Takas
ommrbKa He MOXKET HAKOTUThCS C/IMIIKOM 3aMeTHOM: asisi Tura double oTHOcHTenbHasi TOYHOCTh
orepaLyil CIOKeHHs/BLIYUTaHus TipuMepHo 107°, T. e. Jaxke ec/v TMpeAroNoKUTh CTPOro OfHO-
HaripaB/eHHOe CYMMHPOBaHHUE BCeX MOTPeIIHOCTeN (BCe «B IIHOC»), TO UTOTOBBIM MPOMAaXxX M0 OCH X
coctaBuT He Gosee A = 6-1-10™° g1 N=6. Takas oLjeHKa MOXET ObITb MOJIyueHa U3 MpPe/rooxKe-
HUS 4YTO a0CO/IOTHAs TOTPEITHOCTh KaKAOW orepauud CiaokeHuss X += dx OyzeT meHee, ueM
e-Right (y Hac Bo BcéM uHTepBase |X| He TipeBbICUT Right). DTy o1jeHKY MO)KHO YTOUHHUTB:

Xo = X1, (7)
X1 = (x1, + dx)(1+€)
Xy = (X1 + dx)(1+¢€) = ((xr + dx)(1+€) + dx)(1+e) = (x,+dx)(1+€)* + dx(1+¢€)
YuurbiBasi, uTo s €<<1 BbInosHsIeTCsA (8)

(1 e)" »1tn-e (8)
MOo)XHO yTIpOCTUTH NociefHio hopmyny u3 (7):
Xy & (X1, + dx)-(1+2¢) + dx-(1+€) = x-(1+2¢) + dx-(2+3¢) 9

[Ipopomxkas o aHanoru c (9) moayuum:
X3 = (X2 + dx)(1+€) = (xp-(1+2¢) + dx-(2+3¢€))-(1+¢) + dx-(1+€) ~ x1.-(1+3¢) + dx-(3+6¢e)  (10)
ITpomomkasi orepariu Kak B (10) OyaeT HeCIOXKHO MOKa3aTh, UTO /i TPOU3BOJILHOTO K B
uHTepBase 1..N BoinonHsiercs (11):

xk ®xp(1+k-g) + dx-(ktk-(k+1)-€) = xptk-dx + (x¢-k + dx-k-(k+1)/2)-€ (11)
3pech npaBoe cy1araemMoe SIB/ISIeTCs [OIPelIHOCTBIO BbIUMC/IeHus X (12):
A= (xu-k +dx-k-(k+1)/2)-€ (12)

Y Hac x; = Left = 0, dx = /6 u, cnegoBarensHo, 1o Gopmyne (12) Ha npaBoM Kparo (k=N)
nonyyaeM A = 1/6-6-7-107"° = 7-m-10™'°, uto oueHs G/1M3KO K TpebIAyILieii rpy0oi OLjeHKe.

Tak kak (QyHKIUsS Sin(x) B OKPeCTHOCTU TI UMeeT MepBYI0 TTPOU3BO/IHYIO, TIPUMEPHO PaBHYHO
-1 (B 3aBUCUMOCTH OT pa3MepPOB OKPECTHOCTH), TO JIMIIIHSS MOCYUTaHHAs TUIOLIA/b OKAXKETCsI TPK-
MepHO paBHOil A*2 (T. e. mopsanok 10™°), uto HeM3MepUMO MeHbIlle, yeM Hab/IogaemMas Ha Tpak-
THKe oIMOKa (CM. puc. 5).
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Takum oOpa3oM, BapuaHT (a) oTOpachiBaeM, TakK Kak OH He MOXKeT OOBSICHUTH UMEOIencst
OIIMOKY BBIUMC/IEHUH /1/1s urcia maroB N=6 (Ha puc. 5 BelmunHa A TIoKa3aHa Jjisl HaryissJHOCTHA Ha
MHOTO TOPSITKOB OOJIbIIIEl, UeM Ha CaMOM Jiefie).

TeopeTnyeckas
2paHuya
npeanocneaxezo
waza

X

0,6

sin(

0,5
0,4

peanbHas
2paHnya
npeanocneaHezo
waza C y4yeTom
HaKONNEHNs
no2pewHocTen

O T I T T T T T

_0,12_5 2,6 2,7 2,8 2,9 3 31 1

0,3

U3NMuHE
NOCYUTaHHas
nnowaab

0,2
0,1+

-0,2 -
PucyHok 5: Owubka npu HakonaeHuu nozpewHocmetl "e nawoc".

0) MOrpeIHOCTH B CyMMe HAKallJIMBAalOTCS B MEHBIIYIO CTOPOHY, TaK UTO TPEATIOC/Ie[HUN
IIar 3aKaHYMBaeTCs UyTh paHblile (He Oosee, ueM Ha BeJIMUMHY A, onpefesiéHHY0 Bbie). Ho Torga
NOC/IeJHU [JIAaHUPYEMBIi LIar 3aKOHYUTCSI TOKe TIPUMEPHO Ha A He 10X0/s /IO 1T, @ 3TO 3HauuT, UTO
TIpY TIPOBEpKe Ha 3aBepllieHre 1MK/ia yciaoBue X < Right BeimosHuTcs u Oyner caenaH emié ofuH
ar pasmepom dx cBepx oxuzaembIx N m1aros (CM. puc. 6).

peanbHas
2paHnya
npeanocneaHezo
waza Cc yyeTom
Hakonnexus
No2pewHocTen

0,6—\
0,5

0,4
0,3
0,2
0,1+

| TEOpPeTUYECKM
: OXnaaemas
0 T

sin(X

U3NniIHe
NOCUMTaHHas
nnowaab

T 2paHnya T T T
-0,1215 2,6 2,7 | npeanocneavezo |3 3 33 34 35 3,6
A waza
'0,2 b <—>| X
0,31 - : 5% >
-0,4
-0,5 - =

PucyHok 6: Owubka npu HakonsieHuu nozpewHocmeti "8 MuHyc".

Takas ommbKa NnpuBeéT K ommbKe 1o BenuuuHe O01m3koil K (dx - A)%/2, uto, T. K. dx >> A
npuMepHo paBHo dx*/2 wm, ot N=6, 1%/72 ~ 0,13708; Hago y4eCcThb, UTO W3JIMILIHE [TOCUUTAHHAS
TUIOILAZb JIEKUT HIDKe OoCH abciucc, T. e. BBIUMC/IEHHOE C TaKOM OIIMOKOM 3HaueHue WHTerpasa
OyzeT B Haieil 3azlaue MeHblile, UeM OXKHZaeMOe B COOTBETCTBUM C OLIEHKOM MeTOofla Ha BeJTMUMHY
niopsigka 0,13708... . Tak Kak 3Ta BeJIMUMHA COOTBETCTBYeT abCO/IIOTHOM OIMOKe, TO MPH BBHIYKC/IE-
HUM OTHOCUTEeNBbHOW MbI nonyuuM BenmunHy 0,137078/2 = 0,068539 (T. K. TOUHOe 3HaUYeHHe UHTe-
rpasa paBHO 2, TO HODMUPOBaHHe COOTBETCTBYET JleJIeHUIO Ha JjBa). B uTore ciefyeT oXxXujarh, uTo
NIpY BO3HUKHOBEHUHW TakKOW OIMMOKK mipu N=6 Mbl MoayurM pe3ynbTar rpuMepHo Ha 0,068539
MeHbIIMH OlleHKH MeToza (T. e. okoso -0,050595), Toraa Kak B 9KCIIepUMeHTe MbI T10/lyuaeM OTHO-
CUTe/bHYIO OIMOKY mipuMepHO -0,0562431, uto oueHb rmoxoxke. CrieyeT y4ecTb, UTO MPH OIeHKe
TIOTPEeIITHOCTY CUHYCOWZA Oblia arrpoKCUMHUPOBaHa TPSIMOM, a IJIoIAfb 10/, Held — TPeyro/bHH -
KOM, UTO TIpH OOJBIINX IIarax MPUBOJUT K 3aMeTHO HETOUHBIM BBIUHC/IEHUSIM.

Takum 00pa3oM, MOKHO TIPUHSTH B KaueCcTBe pabouel TMIoTe3bl, UTO «BbIOPOCHD» CO 3HAUM-
TeJIbHOW olMOKol Ha rpaduke (cM. puc. 4, cTp. 9) CBs3aHbI C HAKOIJIEHWEM IOTPEIIHOCTeH «B
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MHHYC» TIPDH BBIUMC/IEHWW 3HaYeHWs X [/ CeAyrolero mara: X += dx. BeposTHo, ommbka, cBs-
3aHHasl C HaKOIUIEHHeM TOTPelIHOCTH B OOJIBbILYI0 CTOPOHY, TOXKE CKa3bIBaeTCsl, HO NOKa eé ropsi-
JIOK CJTUILIKOM MaJl, YTOOBI 3TO YBUJETH.

BAKHO!

B smom pa3zdesne nokazaH npumep paccyxcoeHuli — om nonbimok npoeepumb pabomarowyro
npoepammy, 00 OOHapydiceHuss ¢pakma HemouHoU pabombl, 8bIOBUNCEHUE 2unomesbl O NpuyuHe
3moli noepewHOCMu, U Npogepka 3moti 2unomes3bi.

anee donzcHo 6bimb coenaHo (U 060CHOBAHO) npednodiceHue 0b uamMeHeHUU UCX0OHO20 Kood,
umobbl 3my owubKy ycmpaHumsb. Ilocie ue2o Hauam eémopol 3man ¢ Npogepkoll U aHaAU30M
pabombl ucnpasneHHoll eepcuu NPo2pamMmbl.

Kntoueeoli MomeHm: ebl0guzdemble 2unome3sbl 00MXHCHbI OblMb 00513amenbHO npoeepeHbl 00
moeo, Kak HaYHymcsi ucnpaeneHusi 8 npoepamme. IIpocmo ucnpaeneHHas npozpamma 6e3 3moeo
000CcHO8aHUS (aHanu3-eunome3da-npogepka) He npuHumdemcsi. OCHOBHOU CMbICA 0.3. UMEHHO 8
N000OHOM OCMbIC/EHUU NPO2PAMMbI U pe3yabmamos eé pabomni.

(PucyHku, aHanoeuutble 4 u 5, mocym 6bimb npedcmasneHbl 8 KauecmgeHHO b6osnee npocmotl
¢opme, 803MOKHCHO 3amMeHeHbl meKcmoM. Bcé-maku smo 0.3. no npoepamMMupo8aHuro, ad He MAalluH-
Holl epagpuke. OOHAKO, 0151 NOHUMAHUSI, Makue pUucyHKu, xomsi 6bl om pyKu Ha Oymaze, OONHCHbL
Obimb; HeobxoO0uMocmb U 6Ud, 8 KOMOPOM UX HAOO 8CMagasimb 8 omuém Haoo obCyxcoamb Ha
KOHCYAbmayuu,).

JonosiHumesibHble pekoMmeHoayuu

MonyyeHue pe3ynbTaTOB Ha KaXX40M 3Tane

VimeeT cMbICT BK/IOYaTh B MMeHa (ailioB M pe3y/bTaTOB HOMep 3Tara W, /i pe3y/bTaroB,
HOMeEp «BepCUM», TaK KaK OIMHAKOBBIW, 10 CYyTH, KOJ MPOrpaMMbl MOXeT OBbITh CKOMITU/TMPOBAH U
3amylieH HeCKObKO pa3 C U3MEeHEHHUSIMU TOJIbKO B IpPaHMLIaX UHTerPUPOBAHMS WIM YKC/Ie 11aros,
WIA AMara3oHe M3MeHeHHsl Uvcla I1aroB WM B BeJMYMHEe MpYpallieHusl Yyucia 1aroB U T. [i., TO
ecTb Oe3 M3MeHeHHH Ko (YHKIMM MHTETPUPOBAHUS W 0e3 CyIeCTBeHHBIX M3MeHeHWH JIOTHKH
Tecta. Bo3MokHO, cTouT #06aBUTH (YHKIMIO Main HeCKOJbKWMH CTPOYKAMH, B KOTOPBIX Tiepe[
LIKJ/IOM BBITIONTHEHUSI TECTOB OyAYT BBLIBOAUTHCS OCHOBHBIE CBeJieHHs1 00 00/1acT MHTeTpUpOBaHus,
JyariazoHe U3MeHeHHs YMC/Ia 111aroB U T. 1.

[TycTh, npyBe/iéHHAas BbIlle IporpaMMa HasbiBaeTcst 1i-1.¢ (cM. mMcT. 1) U BBINOHSET UHTe-
IPUpOBaHNe METOZIOM CpeHUX MPSIMOYTOJIbHUKOB. YMBIIIEHHO B35iTa IPUMMUTHBHAs peasv3alius
(PyHKIIMM YMC/IEHHOTO WHTErpupoBaHMs (4acTb TeKCTa (DYHKLMM B JIMCTHHIE 3aMeHeHa MHOIOTO-
yreM), TaK YTO OIIMOKYM TIOSIB/ISIFOTCSI Ha CaMbIX TIepPBbIX Iarax. KoMruiMpyeM U BBITIOSHSEM 3Ty
1porpammy:

JIucmune 4: Komnuaayus u ébinosHeHue npo2pammbil ii-1.c.
makarov@iu9-makarov:~> gcc -0 ii -03 ii-1.c -1m

makarov@iu9-makarov:~> ./ii
Uncno wazoB;0THOCKUTENBHAS ownbKa
1;=0,570796326794897
2;=0,110720734539592
3;=0,0471975511965979

94;=-0,000232688926307012
6;=4,46230861568253E-05
98;=-0,000214082632961521
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Amnanmu3 pe3ynbTaToB B YMCIO0BOM (hopme (/TUCT. 4) BOSMOXKEH M MHOT/Ia HeOOXOMM, HO 3aya-
CTyto yaoOHee BOCITIO/Ib30BaThCsl TpadUUecKUM TipefcTaBieHueM. [papuKyd MOKHO CTPOUTH
CaMbIMM pa3HbIMHU criocobamu, BKrodas gnuplot, kalgebra u T. m., B TOM 4McC/ie UX MO>XKHO CTPOUTh
c romoIipio cpeActe odrca — Microsoft Office pa3nbix Bepcuit u Libre Office (Open Office).
[TpuMeHeHre O(PUCHBIX CPEACTB U OyleT pacCMOTPEHO HibKe. Pe3ylbTaThl TECTOB, TPapUKH, UX
o0Cy>KJjeHre HaZlo BK/IIOYaTh B OTUET; MCIIO/Ib30BaHKE «OJHOPOAHBIX» CPeACTB U [i/Isl HAlMCAHUS
TeKCTa OT4éTa U AJisi hopMUpoBaHus TpaKOB, BO3MOXKHO, UMEeT CMBbICII.

IMpumeuaHnue: >kEcTKOro TpeOOBaHWS Ha WCIOb3yeMble CpeJCTBa HAlMCaHWsS OTYéTa He
TIPe/BSIB/ISIETCS; BXKHO JIMILL COZepP)KaHWe OTYETa M CcoOMoieHure npaBuil 0(OpMIeHHs, a He Cpef-
CTBa, MCIT0/Tb30BaHHbIE [IJIs1 3TOTO.

171 TIepeiauy TIONTyYeHHBIX Pe3y/IbTaToOB B 0(HCHBIE CPeZICTBA Y00HO 3aruicarh MoydeHHbIe
pe3ynbTarhl B daiis. B uctrHre 5 HUXKe TIPUBOASTCS [jBa Cr1oco0a BLITIOIHEHUS 3TOM Oreparjyu.

Jlucmune 5: Cnocobbl 3anucu pe3ynbmamos, 8bI800UMbIX HA CMaHOApmMHbIl 8b1800 (stdout) 6
¢atin. Bmopoli cnocob nosgossiem cpasy u npocmampugams pe3y/abmambl U COXPAHSIMb UX 8
¢atine.

makarov@iu9-makarov:~> ./ii >ii-1.1.csv
makarov@iu9-makarov:~> ./ii [tee ii-1.1.csv

Mony4yeHune rpadmkos

Cyl1riecTByeT HECKOJIBKO PACIIPOCTPAHEHHBIX (POPMATOB /I/1s1 SKCTIOPTa/UMITOPTa Tab/HII C AaH-
HBIMH B T€KCTOBOU (hopme. OCHOBHOE pa3/inure MeXIy HUMH — B CIIOCOOe 0003HaYeHUsI TPaHuI]
«CTOJIONOB» Tabnuibl. Pa3muuaroT crocob ¢ GUKCMpOBAaHHOM IMIMPUHOM KaXKI0ro CTO/I0Ia U C repe-
MeHHOM, KOT/ia /Il OT/e/IeHUsI OJHOTO CTOJIOLA OT JPYrOro WCIIO/B3YeTCs CreldalbHbI CUMBOJI-
pa3genuresnb (pobes, CMMBOJ TabysisALuy, 3ansTas U T. 1.). OauH U3 TUMUUHBIX — T. H. CSV dop-
Mar (comma-separated values), B KOTOpOM CTO/IOL[bI TIPOM3BOIBHOM IIIMPUHBI U OT/EJISIFOTCS IPYT OT
Jpyra 3ansTol Wiy TOUKOH C 3aIlsTOM.

ToukK BXOAa PN & e (:3\ O=’m\ Jw

[T LomawHas. .. o
B CeTb » [oMmalHAA Nanka
é KopHeeas ... =1 = makehuman = Bugeo §=, bizza_galav
" KopanHa = 2 = public_html 121 OokymMeHTEl
e = hin = sources = 3arpyakn Al icsv
) ) = BMSTU 1 test 1 MzoGpameHnA
BT B %! Downioad = The Batl = JIMHTEMETHEA
HECTRMI A |E gwhelper  £5 userapi 5 Myabika
= fonts 1 VitualBox VMs T O6WepocTynHeR
= mail = Virtuals B8 Pafounit cton
=1 Maildir = workspace = WabnoHel
<]

L
Wma: | #i-1.1.csv a|v]

< DuneTp: | Teket CSY (*.csv;*bd) ’ - @ O1MEeHa

Tonkko ANA UTEHKUA

Pucynok 7: Omkpbimue CSV cpatina.

OducHble cpezicTBa yMeroT paboTaTth CO BCeMH 3TUMU (hopMaTaMu M, 0ObIYHO, MU TIOTIBITKEe
OTKpPBbITUS TeKcToBOro (aiina B Microsoft Excel unu Libre Office Calc npegnprHumaeTcsi momnbITKa
aBTOMAaTHUeCKOTO OripeziesieHrsi popMaTa; ecyid ecTb «I0fj03peHKe» Ha UCIOIb30BaHUe T0Z0OHOTO0
¢opmara 3aryckaercsi cCrieLjua/ibHbId MacTep MMIIOpTa. DYHKI[MOHAbHbIE BO3MO)KHOCTU STHX
MacTepoB B pasHbIX oducax O113KH, XOTs ecTb MenKHe pasnuuus. B fanpHeiiiiem OyzeT mokasaH
oavH u3 ciocoboB Ha mpumepe Libre Office (cpeactBa Microsoft Office BecbMa moxoxw).
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MacTep UMTIOpTa ZI0/DKEH 3aIyCKaThCsl TIPY JIFO0O0M MOTIBITKE OTKPBITHSI 0OBIYHOTO TEKCTOBOTO
¢aiina (1 umeromiero pacupenve .txt wmm .csv — mnocneaHee obosnauaer CSV-gaiin) B Calc
(Excel), HO ecu 3TOrO He TIPOMCXOAWT, TO MMEEeT CMBIC/ B MeHIO BbIOpaTh KOMaHAY «OTKPBITH
(haiin» ¥ B MOSBUBIIIEMCS [JUajiore SIBHO yKa3aThb, UTO Bbl COOMpaeTech OTKphIBaTh ¢aiin CSV (cm.
puc. 7 Boiie). [lanee nosisasieTcs guanor mMacrepa (puc. 8):

HMmnopt

OK

Kopupoeka HiHuEog (LUTF-8) | =
= OTMEHUTE
Asklk Pyccknia I

- Cnpaeka

Co cTpokK 1 —
MapameTpkl pa3genuTens
DUKCHPOBAHHAA WWPWHA
® Pazgenutens
Tabynauua 3anAtan Opyrne

® Todka c3anAToi

®| OfLEAMHATE PasAenuTEni Pasgenutens Tekcta | " -

e ———

Opyrue napameTpel

MonA B KABBIMKAX KaK TEKCT
FacnosHaeaTe ocofible ynena (0atel M T.0.)

Mona { { =

CTangapt |CTaHAapT

FMWCA0 WAaroB OTHOCWTENBHAR OWWBKA
=0,570796326794897
=0,110720734539592
=0,0471975511965979
=0,0261721529770311
=0,016640738463052
=-0,0562435076311377

D

=

HEE IR

KD

:

PucyHok 8: Macmep umnopma CSV ¢patiina.

B dopmatHOM BhIpaxkeHUU /151 GYHKIUMU printf vcrionb3oBancs CUMBOM «;» /i1 OTAeeHUs
OZIHOW KOJIOHKM OT [Ipyroi. JTo 1e/iecoobpa3Ho, Tak Kak C CUMBOJIOM «,» CYIIeCTBYeT OTfpe/esiéH-
Hasl TIyTaHuIa. [{eso B TOM, UTO B Pa3HbIX CTPAHAX CYIeCTBYIOT pa3Hble TPAAWLUM AJisi 0603Haue -
HUS ApOOHOM UaCTH UnC/ia, B aHIVIOS3bIUHBIX Yallje UCTIOMb3YeT s TOUKA «.», a BOT B PYCCKOM SI3bIKe
IS 9TOU LIe/T UCTIO/b3yeTcs 3amsiTasi «,». OducHble MPOAYKThI UCTIOMB3YIOT HACTPOMKHU JIOKa/IM3a-
L[MM, YKa3aHHble B KOHGUTYPALIMX ONepalOHHON CHUCTEMBI U, B C/lyuae MCI0/Ib30BaHUs B KAUeCTBe
CTaH/IapTHOM PYCCKOM JIOKanMi OHU OyyT OXKUJATH 3allsITYI0 B KaUeCTBe Pa3fieIUTesisi MeXX/1y LIeioM
Y IpoOHO UacTsMHU BellleCTBEHHOTO uunc/ia. IMeHHO TI03ToMYy 1jesiecoo0pa3HO B KaueCTBe pa3fiesiu-
Tesnsi B CSV ucnosb30Barh He 3arsTyro, a TOUKY C 3arsiTOM.

ITpumeuaHue: ctout 0OpaTUTh BHUMaHUe Ha Bbi3oB (pyHkimu setlocale B main (cm. mucr. 1 Ha
CTp. 7) - OHa yKa3biBaeT PYHKIMSM CTaHJAapPTHOM OMOMMOTEKH, UTO HaZl0 UCIT0/Ib30BaTh HACTPOUKU
JIOKaJIM OTieparjiOHHOMN CHCTeMbl — B HallleM C/Tydae rporpamma Ha «C» cama OyzeT CTaBUTD 3arisi-
TYH0 BMECTO TOUKH TP BBIBOJIE BeIl[eCTBEHHBIX UHCET.

B HWKHeN yacTd [Juanora macrepa TOKa3bIBaeTCsl «preview» HUMIIOPTUPYEMOTO TeKCTa C
0003HaUeHWEeM TpaHUI] CTOMOI[OB — TI0O HEMY YAOOHO OpPHUEHTUPOBAaTbCS B YCTAaHOBKE OIIIMH
Macrepa.

ITpumeuaHue: B HallleM CTydae TEKCT pPe3y/IbTaTOB He OUeHb «UHUTAeMbIi», [/ y1o0CTBa TakK U
xoueTcsi 106aBUTh TIpobesibl MeXXay CTonbIamMu. JTO CJie/laTh MOXKHO, HO TOTZla B MacTepe CTOUT
yKa3aTb, UTO a) Mpobes TakKe SIB/SETCS pa3fenuTesieM, 0) CMEXHbIE pa3fie/IUTeNu, eCid MEeXIY
HUMU HeT APYTMX CUMBOJIOB, HA/I0 CUMTATh OIHAM pa3fie/IuTesieM U B) TIPU HEOOXOMMOCTH BhIBe-
CTU TEKCT C TpobesiaMu (HampuMmep, Ha3BaHUS CTONOIOB «YHC/IO 1IaroB», MX HAZl0 3aK/IH0YaTh B
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KaBbiuky, tuma: printf( “\""Uucno wazoB\”,\"’0THocuTeNnbHas ownbka\'’\n"" ); u ybeauThCs, UTO
KaBbIYKKM 0003HaueHbI B MACTepe OrpaHUYHTe/IeM TeKCTa.

uul:'-.'ﬂl'.'.".i.:"‘ ; . LA=TTT: OVILEL RIS T =)
@aiin [paeka Bwn BeoTagka @opwmar CepEWC

Ul E [ e

= |Liberation Sans *| |10 - .J_

Al v g L = A1 v g L =
B | = ’ E '“ [

-0,0005710702
0,0001069886
-0,0005019265
-0,0004718714
-0,0004446199
8,39301381621027E-005
-0,0003965951

55 | 60 -0,0005710702
56 | 62 0,0001069886
E7 | G i— .0,0005019265

-0,0004719714

B 8401446199

0/8,39301381621027E-05
e*T03965951

, 61020047E-05

63 | 76/7,12004869520833E-05

64 | 78 -0,0003379325

65 | 806,42581272169984E-05

66 | 82/6,11616779957469E-05

PucyHok 9: Owubka pacno3HasaHusi uucen 8 3KCNOHeHYUa/ibHOU hopme(caesa) u npagusb-
Hoe pacnosHasaHue (cnpasa).

[Tocne ummopta ciefyeT ybeauThbess, uTo uucia (BelljeCcTBeHHbIe, KakK C yKa3aHWeM IOopsifKa,
Tak 1 6e3) ObUIM OTpe/iesIeHbl MACTEPOM TIPABU/IBHO. [IJIs1 3TOTO CyIIleCTBYeT OJWH MPOCTOM U yA00-
HBIW TPU3HaK: 10 YMOJTYaHHUIO Unc/a B Tabmuiax BbipaBHUBaKOTCs Calc'om u Excel'em mo mpaBoi
TpaHuIle, a TeKCT — 110 JieBoi. Ec/i yBesTMuMTh MMPUHY CTOJOLA, TO BCE UKMC/IA, KOTOpPhIe ObLIH
oIMO0YHO pacrio3HaHbI KaK TeKCT, OKaXXYTCsl BBIDOBHEHBI T10 JIeBOM IPaHMLe, a BCe «IIPaBUIbHbIE»
YKC/Ia — 10 TIPaBOM, UTO MOKa3aHo Ha puc. 9. Byzer aHanornyHo, ecyiv B APOOHBIX UKC/IaX UCIIO/b-
30BaH «HeMNpaBU/IbHBIN» C TOUKU 3peHUs o(purca, pa3jenTe/b: TOUKa BMECTO 3arsiTOM WM 3ansTas
BMECTO TOUKH, CMOTPSI 10 HACTPOMKaM CHUCTeMBbI U oduca.

Jloryka pacrio3HaBaHHsl Uuces B pa3HbIX oducax uyTb pasnuuaercs; B Libre Office uncna c
TIOPSIIKOM, T. €. C OyKBOM «E» BHYTPH, pacrio3HarOTCsl KaK OOBIUHBIN TEKCT, a He urcao. OJHaKo AJist
Libre Office MO>)kKHO cZie/1aTh XUTPOCTb: TIOCTaBUTH (KaK CZe/IaHO B JIUCT. 1 Ha CcTp. 7) 3HAK IPHUCBa-
VBaHUsL «=» Tiepe]| BelljeCTBeHHbIM uKcaoM. Co 3Haka MpucBavMBaHUs B oucax HauMHaroTCs ¢Gop-
My/ibl, TaK YTO Takyto 3anuch Libre Office moliMET kak omepaiiyio BbIUMC/IeHWsl 3HaYeHUsI TOT0, UTO
HAXOJUTCs TIOC/Ie TIPUCBAUBAHKS M 3aITMCH 3TOTO B sTUeHKy Tab/IuLbl; pe3y/ibTaT OyAeT MpaBUIbHBIMN.
[Tpumep Ha puc. 9 6buT MomyueH 11 hopmatHOW cTpoku “%1d;%. 146\n"" mpu BbIBoZe pe3ynbTaToOB
Tecta (cM. uct. 1 ctp. 7). K ommnbke onpezienenus uncia B Libre Office Takke npuBoguT Hanvuve
npo6esioB miepes, urcaoM. VIMeHHO 1Mo3ToMy Mpo0erbl, ec/id Bbl X BCTAB/sIeTe MEXKIY CTOIOIaMU
JJIs1 JTydlliedl YuTaeMOCTH, Haflo OOBSIBSATh pasfie/uTessiMU B MacTepe (MO0 B CTPOKe C YMCIaMU
nipo0esbl He I0/DKHBI BCTPEUaThCs).

Mactep B Microsoft Office orHocuTcst K mpobesiam B Hauasie sSTUeHKM M K 3HaKaM TIOPSIIKa B
yKcsie Kyzja «CIoKOMHee», TakK YTO MacTep YyCIelmHO pa3bupaer ¢opmarsl B 6osbIieM 4ucie Cy-
yaeB. [IpaBza, OH «HeraTMBHO» pearupyeT Ha HajW4yve CUMBOJA MPUCBauUBaHUs Tepes; YMC/IOM —
OH TIPUCBOUT siuelike He YMCJIO, a TEKCT, HAUMHAOIIMMCS CO 3HAaKa «=» U MPO/0IKAIOIINICS YUC-
oM. B LlerloM uMeeTcsi HeKOTOpasi HECOBMECTUMOCTb MacTepoB (/151 Ha/I&XKHOTO pacro3HaBaHUsI
uncen B Libre Office Hy>kHO «=», a B Microsoft Office ero ObITb He 10/DKHO), HO TIPUCTIOCOOUTHCS K
KOHKPETHOMY O(HCY COBCEM HeCIOKHO.

Eciin Bce uncia BO BCexX HY)KHBIX CTOJIOIAX PAcCIio3HaHbI MPABUILHO, TO MOXKHO TIEPEUTH K
co3faHuio rpaduka. [{jist 3Toro CTOUT BBIZETUTb BCIO 00/1acTh yncen (YA00HO yKa3aTh «MBILIKOW» B
BEePXHIOID JieBylO siueiiky U Haxarh Ctrl+Shift+Crpenka_Buu3 3arem, He otmyckasi Ctrl+Shift,
Hakatb CTpesika_BripaBo) ¥ BeIOpaTh B MeHIO TTYHKT «BcTaBka | [luarpaMma...», Kak IoKa3aHO Ha
puc. 10 Huxke.
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ﬁ & ii.csy - LibreOffice Cale <@iuS-makarowv.iud bmstu ru=

@ain [paeka Bwa | Betagka | @opmar Cepewc  OadHHele OkHo Crnpaeka

Pa3sphie cTpaHULEI Wl w
_J i’ E’ H d Hueikn... Crl++ } ru D rﬁ

e [#] Cronfupl
gy et us danna... Di

1 CChINKA Ha BHEWHWE AAHHEIE...

2 AC CMEuMansHbIe CHMBOTSI...

i Cumeon fopMaTpoBaHUA 3

5 %z [wnepcceinka

? DYHELWA. . Ctrl+F2

8

[]  Cnucok dyHkLmit

10 HasgaHua »
11 MpUMEYaHne Ctri+Alt+C
13 WMaobpaneHne »
T 8 Buzeo waeyk

16 OBbLEKT »

19 [T @peim

20 0,0010288241
21 0,0009331114
2 22 -0,0042434441

PucyHok 10: Bcmaska (:).LlaepCIMMbl.

[Ipu 3TOM 3amyckKaeTcsi MacTep Juarpamm, C MOMOL[bI0 KOTOPOTO HY>KHO MPaBUIbHO yKa3aTb
OCHOBHbIE XapaKTePUCTUKU AUarpaMMbl U, B Aa/bHelIIIeM, OTpeJaKTUPOBaTh eé rpe/cTaBieHue. B
OOMBIIIMHCTBE C/TyyaeB MacTepa CO3/aloT Auarpammy, yA00HY0 /i/ist Ipe3eHTaluii U JeMOHCTpaluu
3aKa3uMKaM, HO He Jijid HayyHbIX paboT u myOnvkanmid. Co3ZaHHYH0 MacTepPOM Auarpammy HaJo
OyzeT MoToM OTpe/laKTUPOBATh, UTOOBI MPUBECTU K HEKOTOPOMY TPHUEMJIEMOMY BHUZLY.

Bl (2 Mactep anamanma <@ius-ms

| BbIDEpHTE THN AMATPaMMbI f
1.Tun ,qwarpaMMhl Ii rHCTOVFDaMMa s "

B NMuneiaran . .
2. 01anasoH SaHHbIX @ Kpyrogas . ®

3. PAObLI OaHHbIx @ oBnacTn
4. 3NeMeHTEl guarpammel Ig TTuHUK TonkKo NUHAK

.
CeofcTea...
)I& Myabipék [ CrmaxueaHne DWHKI M

@ Cemyartan [] CopTWpoBaTk N 3HAYEHWAM X

LWarn

. it Bupkeean
I@ CronGukl U MMHAKW

Oanee == [ CoToeo l [ OTMEHUTE l

PucyHok 11: Bblbop muna ouazpammbi.

Ha nepBom 1mmare macrepa (cm. puc. 11 Ha ctp. 16) Hy)XHO BbIOpaTh TWN Auarpammbl. B
HallleM C/Iy4ae Hy)KHa T. H. «XY» Juarpamma, B KOTOPOW [/ KaXK/I0M TOUKU rpadvka 3afaércs
napa uucen: abcrucca v opavHara. Takoit Buz rpadvka 1o3BosiseT TOUHO BOCIPOWU3BOJUTH BHEIII-
HUI B/ 3aBUCUMOCTH TIPU Hepery/sipHOM liiare Touek 1o ocu abcuucc. Cpeii MHOKeCTBa MO/JBU -
J0B «XY» nuarpamMm HaZl0 UCIIO/Ib30BaTh OfWH U3 TPEX BO3MOXKHBIX BAPMAHTOB: TOJBKO TOYKW;
TOYKH U COeIUHSIOLIME UX JIOMaHHbIe WK JioMaHast TuHUs Oe3 0003HaueHus: ToueK. Ba)KHO yuuThI-
Barb, YTO IO pe3y/ibTaTaM YHUC/AEHHOIO 3KCIIepUMeHTa Mbl I10/Iy4aeM TOJIBKO JIMIIbL MHOXXeCTBO
TOUEK M y HaC 0OBIYHO HEeT HUKAKHUX /JOCTOBEPHBIX OCHOBAHWH, YTOOBI MbI MOI/IM TIPEATIO/araTh BUJ,
JIMHUM Mex#cOy STUMU ToukaMu. [To3Tomy yiroOble MeTOZbI CraXKUBaHUsI 3aripeljeHbl KaTeropuuecku
(crnakeHHast TMHUS OyZeT MOKa3bIBaTh Ha/IMUKe SKCTPEMYMOB MeXXy peasbHO MOJyYeHHbIMUA TOY-
KaMH, UTO MPOCTO-HAIIPOCTO SIB/IsIeTCsI He0DOCHOBAaHHOM (haHTa3well), BIIpoYeM, JJOMaHHYIO JIMHUIO
TOXKe MOXKHO PacCMaTpHUBATh JIMIIL B KaueCTBe HEKOTOPOUW 3pUTE/bHOM IMOJCKa3KH, oOservarorei
HaxoXXJeHHe 3KCIIePUMEHTa/IbHbIX TOUEK, HO He KaK [JeMCTBUTE/IbHYI0 3aBUCHUMOCTb.
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841045E-005
653B96E-005
935934E-005

305647E-005
189768E-005

40 60 a0 100 120

1,0002326889
LWarn BrlbepHTe guanazoH gaHHbIX
1.Tun gHarpammel ¢ ih.‘l'lanaiogﬁin:;:?s 2
MeTT. :
. i
3.PAgbl AaHHbIX () PAOEI AAHHBIX B CTROKEX
4, 3nNemMeHTEl gnarpammel ® Pagkl AaHHkIX B cTONGUAX 3
[%| Mepean cTpoka kak no,qnuchz *
[ ] Mepewli cTonG el kak nognuce
<< Hazapg Oanee == [ CoToeo ] [ OTMEHUTE ]

PucyHok 12: YmouHeHue muna oua2pammbil.

Manee mone3Ho yoequTLCS B MMPABUILHON YCTAaHOBKE OCTA/IbHBIX OMLIMK MacTepa; Ha CeAyro-
e crpanure (puc. 12) cyiefyet TIPOBEPUTh YCTAHOBKY TePeK/TrouaTesisi «psijibl JAHHBIX B CTOJO-
1jax» 1, eC/i¥ B TIepBOW CTPOKe (aiisia CofepKaTbCsi Ha3BaHUs CTosIOLOB («UKCIIo maros» v mp.), TO
NyHKT «IlepBasi CTpOKa Kak MO/IUCH» I0/DKeH ObITh OTMeUeH.

i53896E-005

135934E-005 0 s

i05647E-005 0 20 40 60 a0 100 120
.BOTGBE-D05 -0,1

0002326889

! [1 < MacTep guarpamn <@iud-makarov.iud bmstu.ru=

Liaru HacTpouTb AMaNasoHbl GaHHLIX 4717 KaKL0T0 PARA AaHHLIX

PAp aaHHbx OWanazoHbl AaHHbIK

1.Tun guarpammel

OTHOCMTENLHAR OWNGKE|
e ——

$ucT1 SBH1
$NucT! SAF2 5AETS
$Muet! $B$2:5B%75

JOuanazoH anA: HaseaHue

2. 0nanazoH gaHHelx

3. PAOLI aHHbBIX

4. ZNemMeHTEl gMarpammbl

3HaueHUA'Y

$Nuet! $5B%1
| s
w7
<< Hazan Oanee >> I ToToeo ] I OTMEHUTE ]

PucyHok 13: IIposepka ceolicme psioa OaHHbIX.

2 MacTep grampanm <@iud-makarov.iud bmstu.ru=

Waru Boibepure 3aronoBxM, nereday W napameTpbl cetki
1.Tun guarpammel ZE: 020
2. OnanazoH faHHbIX Mogzaronoeok

3. PAgel faHHBNx

Qb X Hucno warce Caspy
Ot Y OTHOCHTENbHAA oWnbKa ® CHu3y
th Z
OTofpasare CeTK
( [%| Ock X [%| Ocb Y ’ [ ot Z
e —
I =< Hazag “ Lange == ] I CoToeo ] ’ OTMERUTE

PucyHok 14: OcHogHble 31eMeHmMbl 0(hopmaeHUs1 OUA2PAMMBL.
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Ha Tpetbelri cTpanuie macrtepa (puc. 13) CTOMT NpPOBEpUTH INPAaBWIBHOCTB OIpe/ie/eHus
Ha3BaHUs psifia (PSAOB, ec/ik B TabsiMLie MHOTO CTO/IOIOB) U JUara30HOB siueeK CO 3HaUeHUsIMU; TIPU
HeoOXOAMMOCTH MX MOKHO HCTIPABUTH PYKaMH.

[Mocnennss cTpaHuija MacTepa (CM. puc. 14 Bbillle) TIO3BO/ISIET YKa3aTh Ha3BaHUS IMarpaMMmbl,
HA/ITIMICH PSAOM C OCSIMH, MeCTO OTOOpakeHHs JiereH/bl. B myO/mKaLuysx Ha3BaHUS (3aro/iOBOK M
TI0/13ar0JIOBOK ZIMarpaMMbl) He YKa3bIBAalOTCS: /ISl 3TOTO TIpejHa3HaueHbl 00si3aTe/TbHbIe TO/IHCH
nog, pucyHkamu (Hanpumep, «PucyHok 13: IlpoBepka CBOMCTB psfia [aHHBIX.»), HA CaMOM Jua-
rpaMMe Ha3BaHWs ObITb He JO/DKHO. A BOT HaA3eaHus oceli ¢ obo3HaueHuem pazmepHocmu (fiist
BeJIMYMH C pa3MepHOCTHI0), HA000POT, 00si3aTe/bHLI. Takxke 11e/1leco00pa3HO yKa3aTh Ha HeoOXoau-
MOCTh PUCOBaHUS CETKH M0 00erM 0CsiM (ILIar CeTKW M CTWJIb JIMHUM OyZieT HaCTpauBaThCsl TIO3XKeE).
JlereHza He Hy’)KHa, eC/IM Ha Tpaduke TpeAcTaB/ieHa TOJBKO OJHA 3aBUCHMOCTh WM eC/IM 3aBUCH-
MOCTel HeCKOJIbKO, HO TIO[IMCh TI0[, PUCYHKOM /IOCTAaTOuHA JJIsi TIOHWMAaHUs T/l Kakasl 3aBHCH-
MOCTh TIpuBeJieHa. BripoueMm, ecn Ha ofHOM rpaduKe TOKa3aHO ABe U Ooree 3aBUCHIMOCTEH, TO
ropaszo uvaire B rpadyK BK/IHOYAIOT JIETeH]y, Ha KOTOPOM YKa3aHO KaKoW JIMHWEH W KaKUMM 3Hau-
Kamu 0003HaueHa Ta WK UHasi 3aBUCUMOCTb.
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99975 E e
1452

1269 07

0702

9886 06

9265
9714
6199
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5951
005,
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9325
3005
3005
005
3005 0

:.005 0 20 40 60 80 100 120
2005 0.1

:-005 Uncno waros

G889

z.0050 ] ]
na2r

PucyHok 15: BuewHuli 8ud epacpuxa noce 3agepuwieHusi pabombl macmepa.

05
04
03

0,2

OTHoCUTENbHAA oWKE KA

01

Y cdopmupoBaHHOrO MacTepoM rpaduka (puc. 15) ocTtaéres elj§ MHOXKECTBO HeZ0CTaTKOB:
a) aBTOMaTHUUeCcKoe OripeZiesieHHe TrPaHUL] 0ObIUHO HECKOJBbKO olrnbaeTcst (CripaBa MHOTO TYCTOTO
npocTpaHcTBa oT 100 o 120); 6) cam rpaduK 3aHUMaeT /ja/ieko He BCIO OTBeIEHHYIO eMy 00/1acTh,
T0J151 U3/UILIHE IIUPOKH; B) OCU KOODJMHAT M CeTKa BU3ya/lbHO He OTJIMUaloTCs (B AaHHOM Cyvyae
0Cb abciycc — BTOpasi CHA3Y JIMHHS); T) TIOATIMCH K 0CSIM yoOHee pa3MelraTh OKOJIO0 KOHI[OB OCeH,
a He 110 LIeHTPY; A) MMHHUS TpaduKa JOCTaTOUHO TOJICTA, @ UCIIO/Ib30BaHHbIe /1Jisi 0003HaueHUs Touek
MapKepbl Yepecuyp OrPOMHBI U CJIMBAKOTCS APYT C APYTOM.

Takoii rpaduk creayeT OTpefaKTUPOBaTh, YTOObI M30ABUTHCS OT ITUX HEAOCTAaTKOB. Hauu-
HaeM peJjakTUpoBaHue (CM. puc. 16 HUKe) C U3MeHeHUs] CBOMCTB OCeil: CHayasia OpAWHAT, I0TOM
abcrumcc. [Inst 3TOro mocje JBOMHOTO «IIie/TUKa» 10 TpaduKy U «II[e/TYKa» MPABOM KHOMKOMN MBbIIIIN
Ha OCH OpJVHAT BbIOMpaeM B KOHTEKCTHOM MeHIO MyHKT «CBoicTBa ocw». Kak MMHHMMYM, Hac
WHTEPeCyIOT BKIaJKu:

«JIvHYs», TI03BOJISIFONLAs 3aJaTh CTH/Ib JIMHUU [ pucoBaHusl ocu. CeTKy yZ0OHO OCTaBUThH
cepoM, a BOT A1 0cel 3a7aTb TOHKYIO (MeHee 0.5 MM, B jaHHOM ciiydae 0.2MM) CIUIOLIHYIO JIMHUIO
yépHoro 1iBeTa. [I/1s1 BTOPOIi 0CH M03)Ke CTOUT 3a/jaTh TaKue >Ke 3HaYeHusl.

«MacirabrupoBaHue», M03BOJIsIIOLIee yKa3aTh AWara3oH W3MeHeHWsl 3HaueHui mo ocu. Ha
PUCYHKe TIOKa3aHO, UTO «TaJloYKW» TPU BbIOOpPe MaKCHMalbHOTO M MUHUMAJIBHOTO 3HAYE€HWH 0
OCH OpJWHAT CHSITBI; HO TaK CJiefyeT /iefaTh JIMIIb B CAMOM KOHIIe — TepBOe BpeMsi yI0OHO UX
3a/laBaTh aBTOMAaTHUeCKH, U OTKA3aTbCsl OT aBTOMATUYeCKOTO 3a/laHusl TOJBKO €CJIU B UMCTOBOM
BapHaHTe OHU HeylauHO OMpeJessioTcsA. /esio B TOM, UTO MeHsisl JIeByI0 M IPaBYyI0 TPAaHULy OCH
abcuucc ynobHO ucce[0BaTh OT/e/IbHbIe YacTH rpaduka; yTobbl ero 66110 XOpOILIO BUAHO y00Hee
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0CTaBUThL BLIOOP MaciTaba Mo OCH OpJWHAT aBTOMaTUUYeCKUM M JIWIIb KOTJja CTaHEeT SICHO, KaKOU
VMMeHHO [lara3oH 3HaueHWH 10 ocy abCLucc HaC UHTepecyeT, TO TOTjja CTaHYT SICHBI U JjUara3oH
3HaueHW OCH OpJUHAT. B «unCcTOBOM» BapuaHTe CTOMT Moj00paTh AUara3oH 3HaueHWH, II1ar CeTKH
Y UMC/IO JIOMOJTHUTE/IbHBIX UHTEpBAasOB Ha LiIKasjae (M, BO3MOXKHO, CEeTKe) BPYUHYHO [/Isl JIy4lllero
BHeIITHero BU/a.

[B = oeb ¥ <@iug-makaroviug.bmstu.ru>
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PucyHok 16: H3meHeHue ceolicme ocu opouHam.

ABTOMaTMUEL

[Tocne 3amaHust CBOWCTB OCel MOXKHO TIOAOABUHYTh WX Ha3BaHWS W TIOATIPABUTb pa3Mep
camotii iuarpammebl (cM. puc. 17). TIpu 3ToM ciieiyeT rocTapathCsi 00eCreunTh TaKOW BHEIITHUH pa3-
Mep [iMarpamMmbl, YTOObI TIPH BCTaBKe B OTUET He TIPOMCXOJU/IO ero MaciutabupoBaHus. st 3Toro
CTOWT TIOCMOTPEeTh Ha Pa3MeTKY CTPAHULIbI OTUETa — pa3Mep JIUCTa, OPUEHTALUIO U LITUPUHY TI0Tei
Y yCTaHOBUTh TaKue ke 3HaueHusi [/1s1 popmara CTpaHULIbl, cofepskaieil rpaduk. B nanbHeliiem
MOYXHO MHOT/IA JIeJlaThb «print preview», uToObl yOequUThCs, UTO AMarpaMMa YMEIaeTcsl Ha JIUCTe
(BO3MOYKHO, €€ /ISl 3TOT0 MPUAETCS TTOJOABUHYTh Ha JIUCTe C TabsuIel Tak, 4ToObl Ha IevaTh OHa
pacriosiaranach y JeBOro Kpasi JiucTa).
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PucyHok 17: YnyuweHHblli 8ud epaguka.

AT |1 R |

OxkoHuaTebHO HaZl0 UCTIPABUTh CTW/Ib JIMHWW, UCTIONBb30BAaHHOM /151 OTOOpaXkeHUs rpaduka.
Eé Toxe Hazio caenath MO0 YépHOU, MO0 cepoli (LIBeTHBIE OMYCTUMBI TOJIBKO B C/Tydae Tpe3eHTa-
1M Ha LIBETHOM YCTPOMCTBe WM LIBETHOW IeuyaT; HO JlaXke TIPU 3TOM YEpPHO-Cepble 3ayacTyro
Jyullie BOCIIPUHUMAOTCSI) U J0OCTaTOYHO TOHKOU (MeHee 0.5 MM, HO He MeHee (0.2 MM — Ha HEKOTO-
PBIX YCTPOMCTBAX, CIIOCOOHBIX BBIBOJUTH OUeHb TOHKHE JTMHUU, TUHUS «HYIEBOW» TOMIUHBI UJIH
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meHee 0.2 MM MOXKeT OKa3aTbCsl TUIOXO pa3/iuuvMoii). Pasmep 3HAUKOB, M300pa)karoIIMX TOUKH,
TOXKe cJieiyeT cenarb Hebosbimm — 1-1.5 Mm. Cum. puc. 18 Hipke.

Bo3mMoxxHO, HaZio OyZieT BepHYThCS K CBOWCTBAM OCeH M W3MeHUTh MIPUPT u (hopmar rpe-
CTaBJ/IeHUsI YMCEJT Ha 0CAX — 3TO MOXKET CYIeCTBEHHO M3MEHUTh «UYMTaeMOCTb» rpaguka.

blAENEHNA a‘ Bl- Pagbl paHHen: <@iud-makarov.iud bmstu.ru=

_ﬁ_ MapameTpel NIMHAA |

CeoiicTEan 3HaqoK

Belbop... |w

LwpuHa

A1 B3I P R P el 0 B | A1 e |

OTHOCMTENBHEA oWwKbka

0.1+4% oK H OTMEHNTE ” Cnpagka H BotcTaHoEWTE

20 30 40 50 60 70 80 90 100

Yucno waroe
! . I
PucyHok 18: HcnpaeneHue cmuas 2paguka.

IR A R R R 6

[TonyueHHBIN TaKUM CII0COO0M rpaduik BeIIAAUT (cM. puc. 19) Tak cebe, XOTs Jake B TAKOM
BUJle M3B/eYb M3 Hero MHGOpMaLMIO Jierye: OTZe/bHble TOYKM He CIMBAKTCS [PYr C APYroOM,
TOUHee BU/IHBI CTPaHHBIE «BBIOPOCH» HEKOTOPBIX TOYEK U T. . B unicToBOM BapuaHTe rpaduk Oyzer
CMOTPEeThCS Jlyullle XOTs Obl [IOTOMY, UTO 3/leCh NIPUBOAUTCS pacTpPOBasi KAPTUHKA, CHATAst C 9KpaHa,
a B OTUET JO/DKHBI BCTAB/IATHCS BEKTOPHbIE M300pa)KeHHsl, KAUeCTBO BOCTIPOW3BEIEHUSI KOTOPBIX
3aMeTHO BbiIIle (06 3TOM MO35Ke).
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PucyHok 19: IIpumepHblli 8ud noayyeHHo20 epaguka.

To, UTO TIOTyUeHHbIEe pe3y/bTaThl TeCTA SIBHO TPeOYIOT MCTIpaB/ieHHi B TIpOrpaMMe, B 00ILeM.
TOHATHO Jla)kKe U TI0 TaKOMY TpaduKy; HO [OTOJIHUTENBHO MonpodyeM n00aBUTH Crofa rpaduk
OLIeHKM morperHocTy (cM. hopMyny AJist BerurcieHus |[R| Ha puc. 2, ctp. 5, oHa ke (13) HiKe):

IR| < (Xg-X1)*/24N? * max [f"(x)] (13)

B namen 3agaue X, =0, Xg =m, T. e. Xg - X; = T, a8 MaKCUMa/bHOe 3Ha4yeHWe MOAY/ISI BTOPOU
TIPOM3BO/HON Ha MHTepBase WHTerpyvpoBaHusl paBHO 1.0, T. K. MoJpIHTerpagbHas (GyHKLUS B MpU-
Mepe (/mucT. 1, cTp. 7) - 3710 sin(x). T. e. ypoI[éHHO MbI MOXKEM OILIeHWUTh OIMOKY MeToza (14):

|R| < 3/24N? * 1.0 (14)
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Hazmo, ogHako, yuuThIBaTh, UTO TaK OMpeZe/néHHas OmMOKa — 3TO OlleHKa abCOMFOTHOM
TIOTPEIIHOCTH, T. €. HaM Ha/l0 eé el HOPMHUPOBATH /10 OTHOCUTebHOH (15):
|Rom| < %24N**1.0/2.0 (15)
3pech 2.0 — ToyHOe 3HaUeHHe MHTeTpasia Ha HallleM UHTepBajie UHTerpupoBaHusl.

Onsa nobaBneHusi 3Toro rpadyka MocuuTaeM 3HaueHWs OLIEHKH OIMMOKW MeTofa Herocpes-
ctBeHHo B Libre Office Calc. [Inst 3Toro cHauana 106aBuM cTosber] ¢ BEIUMC/IEHHBIMU TI0 (hopmyrie
(15) 3HaueHUsIMH, a TIOTOM /106aBUM el1jé O[uH rpadvK B 3Ty JUarpaMMy.

eutiice L Laron LU L=

@aiin Mpaeka Bwg Beraeka <Popmar Cepewc QadHHele OkHo Crpaeka

- E 4 e
'__i Liberation Sans - 10 - .ijl g QJ. = E =
Pl - =PIG*PIO*PIO* /241 5A2I5A2I2
Foi, & W =PIO*PIO*PIO*112415A2
| A | B | | D | E

1 |Hu THOCWTEABHEA OLUWEKA
0,5707963268 :F’IO‘PIO‘PIO‘lQNﬁIVEQ
0,1107207345
AZ 3 0,0471975512
4 0,026172153
i 5 0.0166407385
PucyHok 20: 3adaHue ¢popmyabl 04151 8bIYUCAEHUSI OYEeHKU NO2PeliHOCmU.

| |

Ha puc. 20 noka3aHo 3a/iaHve (popMyJIbl /17151 BLIYUCIEHUS OLIEHKU TIOTPeITHOCTU B siueiike (2
(T. e. /1 Clyyae ¢ OfHMM [IaroM wHTerpuposanusi). PI() -dyHKIws, Bo3Bpaljaroiasi 3HaUeHKe T,
$A2 — ccbutka Ha stueliky A2 Tabnmiel (ecsu 3Ty GOpMY/y BCTAaBUTh B IDYTYIO SIUEHMKY B Jpyroi
CTpPOKe, Harlpumep, B 3, TO Ljudpa 2 U3MEHUTCSI B COOTBETCTBUM C HOBBIM pa3MeljeHneM — 3, 4 —
ecJI B CTPOKe 4 U T. 1., a OyKBa /ja)ke TIpX BCTaBKe B IPYToi CTO/0el] u3MeHsAThCs He Oyzer — 00
5TOM roBopur 3HaK $ mepen 6yksoii’). asee, eciu 3Ty (GopMy/ay CKONMpoBaTh B Oydep obMeHa
(clipboard) u 3aTeM BcTaBuTb B 1ipaByt0 KooHKY (Ctrl+C, Bbiie T HeoOxoqumbli guara3oH, Ctrl-
V), To OyAyT BBIYMC/IEHBI 3HaUeHUsI OL[eHKH BO BCEX COOTBETCTBYHOIUX CTPOKaX.

Hanee Hazmo n00aBUTH emié oAuvH TpaduK B yKe CYILECTBYIOLIYIO Auarpammy. st 3TOro
TIpolIle BCEero HauaTb peJaKTMpOBaHWe [JuarpaMMbl (ABOWMHOM Le/UOK Ha AvarpaMme WU MyHKT
«[IpaBKa» B KOHTEKCTHOM MEHIO), Jjajiee MpaBOi KHOIKOM MBILIM BbI3BaTb KOHTEKCTHOE MEHIO B
obnactu guarpammbl (CM. puc. 21) v BbIOpaTh MyHKT «/]Haria3oHbl JAHHBIX...».

A B E | D | E | F
Yucno waroe |OTHoCWTENbHAA oWnGka |OUeHKA OLLINGKK

l| 0,5707963268) 0,645964098,
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PucyHok 21: H3meHeHue psi0o8 OaHHbIX cyujecmeytoujell Ouazpammbl.

B nosiBuBLIEMCS Jyanore HaZi0 OTKPBITh BKIAAKY «Psabl faHHBIX» (CM. puc. 22 Ha CTp. 22); B
CMKCKE PSIIOB C/ieBa /I0/DKeH ObITh BbiiesieH (TTOKa eJUHCTBEHHbBIN) Psifl, B CITMCKe CBOMCTB psifia

2  Ecmm ccbutka umeeT By Al, TO mpu BCTaBKe B HOBYIO STUEHKY M3MeHsieTcst U OykBa U 1judpa; $A$1 — He u3me -
HUTCS HUuero; $A1 — M3MEHUTCS TOJBKO HUdpa, HO He OykBa; a ecyi A$1, oT U3MeHsAThCs OymeT ToMbKo OyKBa.
Vi3mMeHeHue, ecyiu pa3pelleHo, OYKBLI/LIMGPbI BBITIOMHSIETCS TaK, UTO COXPAHSIETCS OTHOCUTE/TbHOE PACIoyIoKeHHe
MeXXJy UICTOYHUKOM U LIeJIbI0 CCBIIKU.
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BbIOpaTh /MO0 «3HaueHus: X», MMb0 «3HaueHusi Y» - npu [00aBieHUH HOBOTO Psifid [/l HEro Hajlo
OyzmeT Bce 3T CBOMCTBA. IX MOXXHO 3a/]aThb MO0 C TOMOIIbI0 KHOTIOK MpaBee OT 3HaueHWH (HMXK-
HUM TpaBblii Kpaid AuarpaMMbl) U Jlajiee BbiZIe/siss HY)KHbIe JMarna3oHbl Ha JIMCTe, JIMOO MPOCTO
OTpe/IaKTUPOBAB TEKCTOBBIE 110151 B Ainasiore. [TocneqHuii criocob oObIYHO UyTh OBICTpEE.

YToOBI BOCITO/B30BATHCS 3THM CIIOCOO0M 3aroMHMM B Oydepe oOMeHa /uara3oH [yl 3Haue-
Huid X wim Y (B HaweM ciydae ctpoky «$/uct1.$A$2:$A$75»), mocsie uero Hamo HakaTh KHOMKY

«[lo6aBuTb» M TMOC/IE[0BAaTe/IbHO BCTABUTh M OTPEAAKTUPOBATh 3HaueHUsl aTpUOyTOB «Ha3BaHUE»,
«3HaueHus1 X» U «3HaueHHs Y» 110 aHAJIOTHHU C Y>Ke CYLIeCTBYIOLLUM PSZIOM.

| 2 AuanascHbl faHHeIx <@iud-makarov.iud bmsturu=

[nana3oH gaHHex PAgbI ,u.aHHblx'

FAn naHHeIx [OWnanazoHel AaHHkK
Hazganue §7Tuct $851

3HaYEHNA X et SAF2FARTSE
3HaUBHMA Y $ncT1 $BF2:5BRTS

VAanuTe

oo |

PucyHok 22: TIpocmomp ceolicme psioa OaHHbIX.

B urore HaZj0 MOMYYUTD PsiJ CO CBOMCTBaMH, 1OA0OHBIMY TIPHBeIEHHBIM Ha PHUC. 23, B 3Haue-
HUSX aTpubyTOB cTosber] «B» 3amensieTcss Ha cronber) «C», aTpubyT «3HaueHUss X» He WU3MeHs -
eTcsl.

A B & D | E | F | G
Yucno warce |[OTHOCWTENEHAA oWWEKa  [[OUeHKa oLWEKK
1| 0,5707963268) 0,6459640985

NAINT2N73480 N 1g14a1n24l
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PucyHok 23: Hoeblli psi0 0aHHbIX U e20 ceolicmed.

oK ] [ OTMEHUTE ][Ignpauua ]

[anee ocTaétcsi Mo aHa/NOTUU C MPeAbIAYLIMM rpadMKoM OTpeJaKTHpPOBaTh €ro CBOMCTBA —
CTWIb JIMHUM W MapKepoB; KaK U paHee WMeeT CMbIC/ OCTaBaThCsl B PaMKaX TOHKUX JTUHUM,
HeOOo/BIIMX MapKepoB, YEPHOTO WK Ceporo IBeTa. Tak Kak TpaMKOB y>Ke [iBa, TO UMEeT CMBIC
n00aBUTH JlereHAy U TIo00paTh eé rmosoykeHre Ha rpaduke.

[TonyueHHasi AuarpaMma B pe3y/bTaTe BBIIVISIAUT MPUMepPHO Tak (puc. 24). C TOUKU 3peHust
oopM/eHHs 3TO y)Ke BIIOJHE yCTpauBaeT, HO BOCIIO/b30BaTbCsl €l /sl aHanu3a pe3y/ibTaToB
3aTpyHUTE/ILHO — 00a Tpadyika MOUTH TOYHO HaJIOXKeHbI JPYT Ha Apyra, Ja W pa3o0paTbCs B
JJTMHHOM TOYTU TOPU30HTA/JIbHOM PSily U3 TOYEK TOXKe 3aTpyAHUTeNbHO. OueHb Ba)KHO TakK TMOJ0-
Oparb apameTphl AUarpaMMbl, UTOOBI TIPOOIEMHBIE MeCTa CTa/ld BU/HBI.
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PucyHok 24: [Juaepamma c 08yms 2pacpukamu.

B nanHoM ciyudae, HaripuMep, MOKHO TIPOITYCTUTh HECKOJIBKO IepBbIX TOYEK, T. €. HAYMHATh C
3..4 Touky, U A1 HaYasIa «obpe3aTb» JIMHHBIA XBOCT CIIPaBa: OTPAHUYUTHCS PaCCMOTPEHHEM Tiep-
BbIX 15..20 Touek. [Ipoiiie Bcero He MeHsisi IMAra30HOB JAaHHBIX MPOCTO U3MEHUTh MacIITab Mo ocu
abcrice, aHalOTUYHO TOMY, Kak 3T0 OBI/IO TIOKa3aHo /ijIsi OCH OpAWHAT Ha puc. 16 cm. ctp. 19. Ilpu
TaKOM «IIOMCKOBOM» TMozbope Maciiraba 1o ocu abCLCcC CTOMT YCTAaHOBKY MaKCHMa/bHOTO U
MUHMMAaJ/IbHOIO 3HAUYeHUU U 111ar 10 OCU OpJVHAT CZe/laTh aBTOMaTu4yeCKuM.
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PucyHok 25: YmouHéHHbIl 8u0 ouazpammbl (OH e UCnonb308aH 8 06CYHcOeHuU).

[To Takoii fuarpamMmMe y)Ke MOXHO C/ie/laTh HEKOTOpble BBIBOJBI; MogpoOHee cM. B eé o0cCy-
JKAeHUu B pasgene «IIpuMepHast TOrMKa BbIMO/IHEHUS KaXK/I0T0 JTara» Ha CTp. 8.

BctaBKa rpaddukoB B OTUET

Oco0OeHHBIX CJIOXKHOCTEH 3Ta Orepariys MpeCTaB/IsaTh He I0/DKHA, HO TYT CIeyeT YUUThIBaTh
HEeCKOJTbKO 0CcobeHHOCTel OUCHBIX ITPOAYKTOB.

ITepeoe. BHenpeHre 00BHEKTOB B IOKYMEHT OCYIIIECTB/ISIETCS ABYMsI OCHOBHBIMHU CITOCOOAMMU:
a) BCTAaBKOM B ZIOKYMEHT BCero 0ObeKTa I1eJTMKOM WK 0) BCTABKOM B JOKYMEHT CCHUIKM Ha OOBEKT,
HaXOAIINICS BO BHemHeM (aitsie. ITTocieqHuit criocod BBIMIAUT TeOpeTHUeCKH 0ojiee MHTepec-
HBIM: OH TI03BOJISIeT PeJaKTUPOBaHMEM BHEIIHeTro [JOKyMeHTa, Harpumep, C rpadMkoM W3MeHUTh
ero BHJ B OCHOBHOM OTuéTe. OZIHaKO Ha MPAKTUKe 3TOT CIoco0 OKa3bIBaeTCsl MeHee yIOoOHBIM, ueM
TepBbIM M3-3a OJJHOTO HIOAHCA: pa3Mephbl BHEAPEHHBIX JOKYMEHTOB 3aBHCAT MPU 3TOM OT 000MX
JIOKyMeHTOB. Bosee TOro, 3a4acTyr0 OHM 3aBUCST OT CBOWMCTB BbIOpaHHBIX MPUHTEPOB: Microsoft
Office, HanpuMep, «3arOMUHaeT» pa3Mepbl 00LEKTOB C TIPUBS3KOM K MPUHTEPY, TaK UTO U3MEHeHHe
paspelleHust IPUHTepa WM CMeHa OJHOTO TMPHMHTEepa Ha JIpyroi (fake ¢ TeM >Ke paspelleHreM Mpu
TieyaTy) IPUBOAUT K COPOCY U repecuéTy pa3MepoB — a 3TO, CKOpee BCero, OyzieT COTTpOBOXKIAThCS
riepepa30MBKOI Ha CTPAHUI[bI, IEPEHOCOM MaTrepurasa C OfHOW CTPaHUIIbl Ha APYTYIO U T. II.
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[MoTeHiMamBHO cr1ocob Co BCTAaBKOM CCHIZIOK Ha BHEIIHKE JOKYMEHTHI siB/sieTcsi Oonee 3¢ dek-
TUBHBIM, HO TpeOyeT (10 KpaiiHeii Mepe repBoe BpeMsi) KyAa Oosibliieil pyuHoi paboThkl U HEKOTO-
POl «IIPUBBIUKK», TTO3BOJISIONel MUHUMHU3UPOBATh 3Ty pabory. Kpome Toro, cieayeT yuuThIBaTh,
YTO BCe CBsi3aHHbIE TOKYMEeHTbI Ha/l0 00s13aTe/IbHO TIepeHOCUTh COBMECTHO JIPYT C PYrOM U TO, UTO
1oC/Ie TiepeHoca MOKeT TIOTpebOoBaThCsl MCIIPaB/IeHUe MyTel 10 CBSI3aHHBIX JOKyMeHTOB. Hekoro-
pble 0(MChI IPeJOCTAaB/ISAIOT BO3MOXXHOCTh B CYILIECTBYIOLEM JOKYMEHTE C CChIIKAMU Ha BHELLHUE
JOKyMEHTHI YIIPAB/IATh «CBS3SIMH», BLIDOPOYHO OOHOB/ISATH Te WM WHBIE JOKYMEHTBI WM «pa3phl-
BaTb» CBSI3b, KOT/Ia B ZIOKYMEHT OyzieT BHePATHCS KOIUs JOKyMeHTa, Ha KOTODbIi paHee CyII[eCTBO-
Basa cceltka. Harmpumep, B Libre Office gns storo moxHo B mMeHto «IIpaBka» BbIOpaTb IyHKT
«CBsI3U...».

HaunHate pekomeHziyeTcsi ¢ 6osiee 4yTh TIPOCTOTO criocoba: BHeAPeHHsT 0OBEKTOB L[e/THKOM.

Bmopoe. OnvH ¥ TOT ke 00BeKT MOXKeT ObITh BHEJPEH B pa3NWUHBIX opMmarax, uto OyneT
CBSI3aHO C pa3/IMUHBIMU BO3MOKHOCTSIMH TIpU pabore c BHepEHHBIM 00BeKTOM. OduCHbIe Tpo-
INYKThI, KaK MpaBwWIo, nopajepxxuBatorT TexHosnoruto ActiveX (OLE wiv 5KBUBa/IeHTHYIO), TTO3BOJIS-
IOIIYIO OCYILeCTB/ISATh PelaKTUPOBaHWe BHEJPEHHOTO 00BEKTa TOW MPOTrPaMMOM, KOTOpasi UCTIOJb-
30Bajlach TIPU €ro Co37aHWU (WM KOTOpasi CBsi3aHa C OObeKTaMM JaHHOTO TuMa). Tak MpsiMo B
oTuéT, Haripumep, Microsoft Word mMoxket ObITb BHepEH foKymeHT Microsoft Excel (Tabmuiia nmm
rpadk) Tak, 4To 1pu paboTe ¢ HUM OyyT UCIOIb30BaHbI BCe BO3MOXXHOCTH Excel. 3Byuut 310 BCE
TIpeKpacHo, HO... KaK, HarpuMmep, HareyaraTh 3TOT JJOKyMEHT Ha MallliHe, Ha KOTopoi HeT Excel?
Wnu Ha koTopoii excel gpyroii Bepcun? Kak ObITH C TIepeHOCOM TakuX JOKyMeHTOB u3 Microsoft
Office B Libre Office, kak mociieqauii cMokeT 06paboTath 0OBEKT HEU3BECTHOTO JIJIsI HETO THIA?
OOBIYHO TIpM BHEJPEHUM OOBEKTOB CJIOXKHBIX THIIOB BMECTe C CaMHM OOBEKTOM BHE/IPSIETCSI €ro
n300pakeHre B BU/le PACTPOBOM KaPTUHKK — 3TO TI03BOJISIET TeYararh, /iaXke NMPU OTCYTCTBUH HYX-
HOM nporpammbl. OfHaKO IeyaTb — OfIHA M3 CaMbIX NPOCTBIX 3a7au; BO3MOXXHOCTb peJlakTHpOBa-
HUS B IpyroM oduce siB/sieTCst Kyza 6omee C10)KHOM.

Bonee Toro — mpu 3TOM BO3MOXKHO Kyua HaK/aZloK, KOTZa, HaripuMmep, AIOKYMeHT, CO3[aHHbIN
B Microsoft Word c¢ BHespéHHO# guarpammoii Microsoft Excel motomMm HeMHOro pefakTHPYIOT B
Libre Office u emé no3xe cHoBa B Microsoft Office. B manHoM mpumepe, ckakeM, Libre Office
TIOCTApaeTCsl OTKOHBEPTHPOBAaTh BHEAPEHHBIM 00bekT B ¢dopmar Libre Calc, mocie uero 3ToT
00BEKT y)Ke He MOXKeT ObIThb OTKPBIT B Microsoft Excel, Tak kak mocieqHui «He TIOHUMaeT» (op-
mara Libre Calc. [1a u cama koHBepTalusi U3 ogHoro ¢opMara B [pyroi 4acTo CBsi3aHa C UCKaKeH! -
MU 00BEKTOB, U3MEHEHHUEM UX Pa3MepOB U T. II.

A | B | C @aiin | Opaeka | Bug BeTaeka @opwmar Tabfnuua Cepewc OkHo  Crpaeka
wcno Wwaroe |(OTHOCWTENbHAR oWwnGka  OueHka oLl 55)  OTMeHWTb: HoBblit af3ay, Cirl+Z B [y
= = . ABC -y [ -
1 0,5707963268 0,64596408 —J 3 3 [ R I:= g
2 0,1107207345 0,16149102 .
07 - Lo @l o [Times Mew Roman |v] [12 |v] Lj
H Conoxednes u pasmep...
0,6 4% L pasmep " v B Y 5345t
0,5 onncaHue. . o
J HazeaHme... .

I | Bcraente Ctrl+V

Ha npaxruke »To o3HauaeT, uT
mzobpaxeHui (bmp, png Jpeg. t

FPacnonomeHne 3 -
EBblpaeHWEaHWE 3 —

UTHOCHTENEHES DWWOKA
(=}
=
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0% Mpuegzka v |Bl = cnewsanshas ectaska <@ius-makarov.u9.bmstu.ru= (]
04 r —
014 10 (O DT b MeTounmk:  Star Object Descriptor (ML)
18 I Bcraente 71 Star Object Descriptor (<ML}
19 B3y MeTatain GDI

20 Mpaeka L4g
21 00009331114 000146477

Pucynok 26: KonupoeaHue (caesa, LibreOffice Calc) u ecmaska duazpammbl 8 gude mema-
¢aiina (cnpasa, LibreOffice Writer).
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C 2TOM TOUKM 3peHwUs 110J1e3HO (0COOEeHHO, ec/Ti eCTb HEKOTOpast BEPOSITHOCTD TOTO, UTO JIOKY-
MEHT TIPUIETCS TIePEHOCUTh MEeXAY pa3HbIMM OHCaMH) UCTIONbh30BaTh KaKue-m1bo yHUBepCasb-
Hble ()opMaThl BHEJPEHHBIX 00BEKTOB, KOTOPbIE MOTYT OBITh MOHSTHI 060uMu oducamu. Ha mpak-
THKe 3TO O3HayaeT, UTO Ha/l0 MCI0/b30BaTh MO0 00BEKTHI B BHe PACTPOBBIX M300paxkeHuid (bmp,
png, jpeg, tiff u T.m.) WM B BuAe BeKTOPHBLIX (cpeau HUX (DAaKTUUECKHW HaZléKeH JIUIIb T. H.
«windows metafile», on ke «wmf» nnu «enchanced metafile», oH ke «emf»; UHOIIa MX Ha3bIBAIOT
nipocto «metafile» unu «metadaiiny).

Co6cTBeHHO onepaliysi BHeZIpeHHs1 00beKTa 11e/IMKOM B HY)KHOM (opMate BbITIO/IHSIETCSI OUeHb
MPOCTO: CHauajia B OFHOM peJjakTope KomupyeM o0ObekT B Oydep obmena (u Excel u Calc u
OOJBLIIMHCTBO APYrux Oosiee-MeHee MOILHBIX peJaKTOPOB MoMelljatoT B Oydep obMeHa BbIOpaHHbIN
00BEeKT Cpa3y B HECKOJIBKUX BO3MOXKHBIX (hOpMaTax) M MpH BCTaBKe B HY)KHOM JJOKyMeHTe B HYX-
HOM MeCTe HCII0/Ib3yeM He TPOCTOM BapuaHT BCTaBKH, a UyTh Oosiee C/10)KHBIN, 160 yepe3 MeHIO:
«ITpaBka | BctaBuTh Kak...»*, 60 (MHOTHE O(HUCHI MOA/[EPKUBAIOT TaKyl0 KOMOWHALIUIO KJ/IABHIIN)
Ctrl-Shift-V. B 3ToM ciydae mnosiBisieTcsl 1asor, B KOTOPOM IepeuucsieHbl J0CTyIHble B Oydepe
obmeHa (hopmaThI U BbI 10/DKHBI BBIOPATh HY)KHBIHM (CM. pHC. 26 BbIiIe).

K cnoBy: puc. 24 Ha cTp. 23 BCTaB/ieH B IOKYMEHT UMeHHO Kak mMeTadaiisi, ero MO>KHO CpaB-
HUTB C puC. 19, cTp. 20, KOTOPBIM BCTaB/IeH KakK pacTpoBoe n3o0paxkeHue. [1py BcTaBke M3006pake-
HUM Ba)KHO TIPOC/IEAUTH, UYTOOBI pa3Mep BCTPAaMBAeMOro W300pakeHWsI B [JOKYMeHTe ObUI TOUHO
TaKKM >Ke, KaK | IPH ero CO3/[aHWH; 3TO CBS3aHO C HEKOTOPOH MoTepel KauecTBa MPU MacIITabupo -
BaHUM W300pa’keHMs; [y PACTPOBBIX M300paKeHUH MacITabMpoBaHHE CUIBHO YXyAIIaeT Kaue-
CTBO KapTHUHKH, [/ BeKTOPHbIX (TakuX, Kak meTadaiii), caMo KaueCTBO He CTpaZiaeT, HO MOTYT
CMECTUTBCS IPYT OTHOCUTENIBHO JIpyra pa3Hble YacTH W300pa)kKeHUH W YXYAIIUTCS BOCIIPOU3BeE/e-
HUe mprudToB (PUGT MacIITabupyeTcs T10xX0). VIMeHHO TI03TOMY eIl TIpY CO3/jaHUU [UarpaMMbI
HaJI0 CJIeIUTh 3a TeM, YTOOBI OHA XOPOLIO pa3Melljaiach Ha JIMCTe UTOTOBOTO IOKYMEeHTa.

HasBaHUA pUCYHKOB, Tab/1L, IMCTUHIOB

[Tocne BcTaBKM M300pakeHHst (PaBHO Kak U TabOMUIbI WM JIMCTHUHra) HEOOXOAUMO TIpemy-
CMOTpEeTh €ro Ha3BaHHe (/11 PUCYHKA Ha3BaHHMe pacIioiaraeTcsi No0 PUCYHKOM, /s Tab/HL] U JIKC-
TUHTOB — HAO HUMH). MO)KHO, KOHEUHO, (JOPMHPOBATh TAaKYHO TMOAMKUCH «PYKaMU» TIOf, KaXKbIM
PUCYHKOM, HO 3TO HeyI0OHO, TaK Kak Ha /o000l pucyHok, mabauyy uau AucmuHz obs3amenbHO
0o/dcHa 6bimb ccblaika 8 mekcme. ECmM CCbUIKA B TEKCTe Ha KaKOW-IMOO OOBEKT HET, TO 3TOT
00BEKT ZI0/DKeH ObITh y/Ia/EéH U3 JOKYMEHTA, OH He Hy)KeH. A eCJ/Ii Hy)KeH, TO Ha Hero JI0/DKHA ObITh
ccbulKa (Kak mpuMep cM. oopMiieHHe PUCYHKOB U JIMCTUHTOB B 3TUX PEKOMEH/ALUSX: TIOATHCH,
CCBUIKM U T.T.). BcCTaBKa CChUIOK pyKamMu uepecuyp TPYAOEMKA, TaK Kak MpU HeoOXOAWMOCTH
BCTaBUTb WIH YIa/IUTh OJJUH U3 PUCYHKOB, BCHO HYMepaI[|I0 TIPUIETCS UCIIPAB/ISATh BO BCEX TO/TIH -
CSIX U CChUTKAX.

[l ympollleHUsl Takod omeparii B OMHUCHBIX pelakTopaxX MpeJyCMOTPeHa BO3MOXKHOCTD
aBTOMaTMUeCKOW BCTAaBKM Ha3BaHW, WX HyMepalus W BO3MOKHOCTb (DOPMHPOBAHHSI CCBIJIOK.
Ha3sBanust 11 0OBIYHOTO, Pa3MeIEHHOTO B ZIOKYMEHTe TeKCTa (HarmpuMmep, TeKCTa MpOorpaMMbl) B
o(rCHBIX TIpOrpaMMax He TpeyCMOTpeHbl. [Toc/iefiHee pelllaeTcsi He TakK U CJIOKHO — HY>KHBIM
TEKCT TPOCTO BCTaB/seTCs MO0 BO (peiimM (He oueHb ynoOHOe pellieHHe), MO0 B TabIMIly W3
OZTHOM sTUeMKH C HeBUAUMBIM obpamsieHreM (3To ynoOHee, T. K. siueiika TabIULIbI MOXKET OBITh JIeTKO
pa3buTta MeXay CTpaHMIlaMH, a GpelimM Bcerja pasMelléH Ha OfIHOM). 37ech, HApUMep, TUCTUHTH
(yuct. 1 Ha cTp. 7, MUCT. 4 Ha cTp. 12 ¥ AUCT. 5 Ha cTp. 13) BCTaB/eHbl UMEHHO B TaKUX HEBUIUMBIX
Tabnmiax.

HekoTopasi ClI0)KHOCTB TYT TIOSIB/ISIETCSI M3-3a TOTO, UTO HY>KHBIM 00BeKT (PUCYHOK WJIH TEKCT)
pa3melaeTcss B HEKOTOPOM «KOHTeliHepe», KOTOPOMY Ha3HauaeTcsi ums. Ecind «kOHTeliHepoM»
sIB/IsieTCsl Tabsuila, a cofiepXkKMMoe — TeKCT, TO BCE MPOCTO; MHaue HeoOX0JUMO YUUThIBaTh, Kak Ha
JIUCTe COBMECTHO pa3MelaeTcst 00BeKT U TeKCT, MPUYEM KaK BHYTPH KOHTelHepa, Tak U pa3melrie-
HUe TeKCTa ¥ KOHTeliHepa Ha CTpaHuLie.

3 UHorga 3TOT MyHKT Ha3biBaeTcst «CrielivanbHast BCTaBKa...», BMeCTo «BcTaBUTh Kak...».
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Cy1ecTByeT /iBa KaueCTBEHHO pa3HbIX CIIOCO0a: a) 0ObEKT BCTaB/IsSeTCS «KaK CUMBOJI», T. €.
SIBJISIETCSI TIPOCTO «OueHb 60sibIIoi OyKBOI» M pa3MelriaeTcsi B CTPOKe TeKCTa (Jjake ec/id CTPOKa
COCTOMT TOJIBKO U3 3TOM «OYKBbI»); COBpeMeHHbIe 0()HCHbIE PeAAKTOPHI 3TOT CMIOCO0 YacTO «MacKH-
PYIOT» Tak, UTO He Cpa3y W [0rajjaellibcsi, 0 4éM UJET peub; U 0) KOTZAAa OH BCTaB/SIETCS «Kak
00BEKT» BOKPYI KOTOPOTO MOXKET «00TeKaTb» TeKCT. [[/isi HayyHbIX CTaTel, OTYETOB, KypCOBBIX
paboT U T. TI. IPUHSTBI, MOXKET ObITh U He CcaMble KpacHBbIe C TOUKHU 3peHUs [u3aliHa, HO 3aTo Tpo-
CTble ¥ CTPOTHe TIpaBH/Ia: TakKhue OOBeKTHI BCTAB/SIOTCS Oe3 00TeKaHUsl TEKCTOM, T. €. B TOM YacTu
JIUCTA, Te pacroiokeH 06beKT 0OBIYHOTO TeKcTa ObITh He [JO/DKHO, /laXke ec/id BeCb OOBeKT 3aHH-
MaeT TOJbKO CAaHTUMEeTpP OT BCel LIMPHHBI MCTa (He CTOUT IyTaTh 0OTeKaHHe 00BeKTa TEKCTOM C
BO3MO)KHOCTBIO BCTaBKM «COCTaBHBIX» OOBEKTOB W3 HECKOJbKUX JMarpaMM, PHUCYHKOB U T. II.
PSZiOM IO IIKPUHE.
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@3 02 TpueAzka » L 2]
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PucyHok 27: Pexcum obmekaHusi u306paxceHusl.

[Nepen mpyuayMbIBaHMEM Ha3BaHUs PUCYHKA, JIUCTUHTA WIUTAOMULIBI CTOUT YOeAUTHCS, UTO Y
HETO TPAaBWILHO 3aZlaH PeXXKUM o0TeKaHUs (/17151 Tab/IUIT 3TO He TpebyeTcst), cM. puc. 27.

AHaNOrMYHO, TIO3KE CTOUT TPOBEPUTH PeXXKUM 00TeKaHus Bcero (peiiMa, /sl Uero IpaBoi
KHOTIKOM MBIIIIY BbI3BaTh KOHTEKCTHOE MEHIO YrKe He [I7ist u300pakeHus], a Jyist Bcero dpetima (1es-
YOK TTPaBOM KHOMKOM Ha paMKe ¢peiiMa, a He Ha PUCYHKe; Tiepefi 3TUM y0eIuThCsa, uTo HU (peiim,
HU BJIO’KEHHBIN B HETO PUCYHOK B JJaHHBI MOMEHT He BbifiesieH). B ciiyuae Kakux-imb0 «CTpaHHO-
CTeii», HalIpuMep, TeKCT OKa3bIBaeTCsl Ha/IOXKeH TOBepX M300pakeHUs WM ¢peiima U T. 1., B 1ep-
BYIO Ouepe/ib Ha/lo CMOTPETh PEXKUM OOTeKaHUS.

OmnpefendeM OTHOCHTENBHYIO MOTPENIHOCTE fHaHHoH pealdzaqul H JONOIHHTENBHO
BEIIOJHACM OLeHKY NOIPEHOCTH METOAA (cm PHE. 23).
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PucyHok 28: 3a0aHue HazeaHus 04151 pUCyHKA.

B KOHTEKCTHOM MeHI0 [OCTYITHbI He BCE€ BO3MOXKHbIE PEXMMbI OOTE€KaHWs, a JIUIIb Camble
YacTo ucrosb3yembie. [TosHOe yripaBieHre o0TeKaHreM BO3MOXKHO uepe3 AHasior CBONCTB 00beKTa
(an11 n300pakeHUs] TIYHKT MeHIO «VI300pakeHue...», KaK BUFHO Ha puc. 27 Bbille, A (HpeiiMoB
«Bpe3ka...», uHorzna «CBOMCTBa»); B 9TOM [iMajiore eCTh Crielja/ibHas BKiazKa «O0TeKaHue».
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[yt Toro, uTOOBI 33/1aTh Ha3BaHWEe 00BEKTA, B €r0 KOHTEKCTHOM MeHIO (OIIsiTh »Ke, CM. PUC. 27
Ha CTp. 26) HaJjo BbIOpaTh MyHKT «Ha3BaHue...», 11oc/ie yero OygeT MoKa3aH JUaslor, TToKa3aHHbINA Ha
puc. 28:

B mosie Ha3BaHMe HAZI0 BBECTH TEKCT Ha3BaHUs, He yKa3biBas Hauasa («PucyHok». «Tabmuiia»
U T. I1.), B TIo/ie «Kareropusi», BEIOpAaTh HY’)KHYIO KaTerOPHIO U, TIPU He0OX0AUMOCTH, B riosie «[1o3u-
I[Us1» yKasarh, I7le Ha3BaHUe [IO/DKHO HAaXOJUTHCS: CBEPXY WIM CHHU3y OT o0bekTa. «Kareropumu»
MOYXHO TIPH/IYMbIBaTh CAaMOCTOSITEJTBHO — 3TO TI0/Ie MOXeT OBbITh OTpefakTUpoBaHO. Harpumep,
CTaH/IaPTHOM KaTeropuu «J/IMCTUHT» He MpeAyCMOTPeHO, HO OHa Oblla BBeJjeHa U MCIO/b30BaHa B
JaHHOM JoKyMeHTe. [Ipu Ke/laHUM MOYKHO Ha)kaTb KHOTIKY «IlapaMeTpsbl...» fjis 3a/laHusl [JOTIO/THU -
TebHBIX CBOWCTB (Haripumep, hopMaTUpPOBaHUs TEKCTa, UCITO/Ib3YeMOro Zjisl TeKCTa Ha3BaHU); /s
CTaHJAPTHBIX KaTeropuii BO3MOKHOCTU TI0 M3MEHEHWI0 UX XapaKTePUCTHK MOTYT OBbITh OrpaHH-
YeHbl (3[1eCh, CKa’KEM, CUMTAETCs, UTO /i PUCYHKOB TIOATUCH BCETZia CHU3Y U 3TO He MOXKeT OBbITh
W3MEeHEHO).
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Tun |I‘IapaM9pr||06TeKaHme| Munepcceinka ||/I306pa)0<eHme KagpupoeaHwe OﬁpaMﬂeHneI <DOH|
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PucyHok 29: TIpogepka cgolicme u3006paxceHusl.

[Tocse 3azianyst Ha3BaHUSI OPUCHBIN pelakTOP 0OBIYHO CO3/aéT dpeiim, CcofiepKalluii BHYTPH
cebst U camo K300pakeHWe U Ha3BaHue. [Ipy 3TOM PpeiiM MOXKeT UMeThb IIMPUHY KaK HaxoZsIasicst
B HEM KapTHHKA 1 OBITb 3aMeTHO y»Ke CTPAHUIIbI, @ TeKCT Ha3BaHWs TPH 3TOM 3aliMET MHOTO CTpPO-
yek. B 3TOM cyyae (2 1 BooO1Le, /1 earHO0Opasust opopmiieHys) KMPUHY (pelimMa Jsyullle yBe-
JIMYNTB /10 IIUPHUHBI 00/1aCTH TeKCTa Ha CTPAHUIIE, UTO JIETKO C/leiaTb MBIIKOW. Ho rpu 3ToM vacTo
MaciuTabupyeTcsi camMa KapTWHKA, HaxXoZsIlasicsi BHyTpU ¢peiima. [Iist Toro, 4to Obl BepHYTh pa3-
Mepbl KapTUHKM K TMpe)KHeMy BUY, HaJ0 BbI3BaTh JAWazor C eé cBoWcTBaMM (CM. puc. 29), uepes
NyHKT «l300pakeHue...» KOHTEKCTHOTO MEHIO U B 3TOM JWajiore Ha BKajike «TUI» MPOBEPHUTH,
yTOOBI a) (PrIaYKKKM «OTHOCUTEILHO ObUTA CHSATBD»; 0) cTosi ¢iaxkok «IIpomopliMoHanbHO», MOCe
yero Ha/lo B) HaXkaTh KHOMKY «VICXOAHBIM pa3Mep»; U T) MOCTaBUTh (ecyid CHAT) aaxok «Crefno-
BaTh 3a TeKCTOM». [Tocse 3TOro Auasor MOXKHO 3aKpbIBaTh W, MPU HEOOXOAWMOCTH, TOUHO OTLeH-
TPUPOBaTh U300pa’keHHe (PUCYHKH 0OBIYHO LIEHTPUPYIOTCS 110 LIMPHHE) BHYTPH (peiima.

Ha puc. 29 Beblllle JONO/HUTE/IBHO CTPeJIKaMU OTMeueHbl HeCKOJIbKO BKJIAZIOK [jrasiora, KOTo-
phble, BO3MOXKHO, Ha/lo OyzieT IpOBEPUTD 1 TIOAKOPPEKTHPOBATh.
MepekpécTHbIe CCbIJIKN

Ha nro6n1e MdaTepHaJ/ibl, BCTAB/IIeMbIe B TEKCT OTUéTa, 00s13aTe/IbHO JOJDKHBI OBITb CCHUIKH B
TeKCTe, MaTepHaji, Had KOTOPLIﬁ HET CCBUIKM B TE€KCTe€ He HY)>XEH B OTUéTe. HPI/I HCII0/Ib30BaHNU
Ha3BaHUM TaKUX MaTepuaioB (I)OPMI/IPOBEIHI/IG CCBIZIOK CJIOXKHOCTEH He npeacraB/IdAeT: AJid 3TOro

27



HaJI0 BOCIO/Ib30BaTbCsl CTaHAAPTHBIM MHCTPYMEHTOM, OCTYIHBIM B MeHI0 «BcTaBka | [TepekpécT-
Has CCbUIKA...», CM. pyc. 30 HuXe:

[anee OyzmeT rMokasaH AMajior, B KOTOPOM Hazlo OyzeT BbIOpaTh 1ie/b, Ha KOTOPYIO HaZlo yCTa-
HOBUTH CChIIKY, M YKa3aTh THUIT 3TOH CCbUTKH, CM. pHC. 31 HIDKE.
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PucyHok 30: Bcmaska nepekpécmHoll CCbLIKU.

B sTOM aAuanore HaZio OTKPBITH BKIAAKYy «llepeKp&cTHbie CChIIKW», ajiee B CIMCKe C/ieBa
BbIOpATh KaTeropuio, B CIMCKe ClpaBa HaWTW Ha3BaHWe HY)KHOIO Marepuasna M 3aTeM B CITHCKe
CHM3Y BBIOpATh TWI CChUIKWA. Kak MMHUMYM, Ha/lo yKa3blBaTb HOMep (BbiZie/ieH Ha PUCYHKe) WU
«Kareroputo 1 HoMep» (B TiepBOM CJiydae OyzieT MPOCTO BCTaB/eH HOMep PUCYHKa, TabluLlbl, JIUC-
THHTA U T. 1., Haripumep, 31; Bo BTopoM OyzieT BCTaBIeHO UTO-TO Bpoze «31». OOBIYHO B JOKYMeH-
Tax WCIOJIb3YIOT COKpAllléHHble Ha3BaHUSl KaTeropwii, T. e. «pUC.» BMeCTO «PHCyHOK», 3aryiaBHast
OykBa TOXKe MPH 3TOM He UCTob3yeTcs, mo3Tomy B LibreOffice Writer ynobHee BCTaBIATh TOTBKO
HOMep, a COKpAll[éHHOe Ha3BaHHe KaTeropuH BMUCHIBaTh pykamu, a Microsoft Office Mo)kHO HOp-
MaJIbHO HaCTPOUWTH [IJIsl KICIIOTb30BAHKMS COKPAIIEHHBIX Ha3BaHUM KaTeTOpHid, UTO UyTh yA00OHee.
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PucyHok 31: Bbibop yenu u 3a0aHue munda CCbLIKU.
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Ecmi 00bekT, Ha KOTOPBIN OCYILeCTB/ISIETCS CChITKA, HAXOJUTCS He Ha 3TOM CTpaHWle, TO
VIMEeeT CMBIC/I [IOTIOJIHUTE/IBHO yKa3aTh, T7le ero HaJl0 MCKaTh «BbIIIe», «HWKe» WM Ha KakKou CTpa-
HULIe; BCE 3TO MOXKHO C/le/iaTh, BCTaB/IsSIsl CChIKM COOTBETCTBYHOILIETO TUIIA, HallpUMep, «CM. puc. 31
Ha CTp. 28 BBIlIe» (3[eCh UCIIO/Ib3yeTCsi Cpa3y TPY CCbUIKU Ha OJJUH U TOT K€ PUCYHOK; eC/Ti 00beKT
HaXOZUTCSl Ha PacCTOSIHUM B CKOJIbKO-TO CTPaHMLI, TO PeKOMeH/1yeTCsl yKa3blBaTb HOMep CTPaHULb,
a He «BBIILIe» UM «HUKe», ec/Ti 0/IM3K0, TO I0CTaTOYHO HarlpaB/ieHus).

BctaBka thopmyn

@®opMyrbl BCTaB/ISIIOTCS MO0 TIPSIMO B TEKCTe, eC/IM OHU HeOOoJIbIIIe U UMEIOT TTOSICHSIIOIIUIA
XapakTep WU 3a/Ial0T KOHKPETHbIe YC/IOBHUS, JIMOO pa3MeIIaloTcs Ha OTAeIbHON CTpoke; 00si3a-
Te/bHO TI0 LIeHTPY CTPOKH (TakoBO TpeboBaHUe K 0dhopM/IeHUI0 MateMaTuueckux dopmyn). CripaBa
ot (hopMysibl y Kpast 006/1aCTH TeKCTa Ha CTPAaHMIle B CKOOKax yKa3bIBaeTCst HOMep 3Toi dhopmysbl. B
KauecTBe rpumepa, cM. ctp. 20, dopmynsl (13), (14) u (15), a Takke HebosbIMe (HOPMYIIBbI, BHE-
JpéHHbIe MpsIMO B CTPOKY Mexay (13) u (14). Homepa ¢opMyn U CChIJIKM Ha HUX 3aK/IH0UYalOTCs B
Kpyr/ible cKoOKuU. Eciii Ha opMy/y HEeT HUKaKUX CChUIOK, a OHAa MCI0JIb3YeTCsl JIMILb B KOHTEKCTe
HECKOIbKMX CMEeXKHBIX (HarlpuMep, MPOMEXKYTOUHbBIE IIarv rpeoOpa3oBaHuii), TO HOMEDP (HOPMYIIBI
yKa3bIBaTh He 00si3aTe/bHO.

ABTOMartvyeckasi Hymepaiyis (OpMyT MOXeT TMoTpeOoBaTh HeOONMBIINX —YXUIIPEHUH;
o(uicHbIe TIPOAYKTHI CO3/IaHBI «C MPULIEJIOM» He Ha HayuyHble CTaTbd, a Ha aBTOMATH3al[|i0 PabOoThI
0(bMCHBIX COTPYAHUKOB C HECKOJBKO WHBIMH THUITOBBIMU 3a/iauamMi. [1is Toro, yToObl MOKHO OBIIIO
BCTaB/ATH HOMepa ¢opMyn noTpebyeTcst Hebosbllasi MpeJBapUTe/IbHas OrepaLys: HaJl0 BCTaBKe
HOMepa TepBoi (hOpMy/bl OMpesieNUTh CrelyalbHyH0 aBTOMAaTuyeCKM HyMepyeMyH KaTeropuio
CCBITIOK. [Ifii 3TOr0 HaJj0 CHOBa 0OpaTUTHCS K MeHIO «BcTaBka | [lepekpécTHasi CCbUIKA...», Kak
rokaszaHo Ha puc. 30 BbIllle U B TOSBUBIIEMCS Auanore BbIOpaTh BKIAAKY «llepeMeHHbIe», a He
«IlepekpécTHble CCBUIKW», CM. PUC. 32.

Baza faHHelx |
LokyMeHT | MepekpECTHEIE CCRINKKM | DYHELLWK | CE2OEHMA 0 fokymerTe  lMepemeHHble

Twun nonA Beifiop

3ajate NepeMEHHYH MnniocTpayma AR n
MNokaszaTe NepeMeHHYID JIMCTHHT &6 . A3 Al
MNone DDE PucyHok a b, . ad ar
4. Bctagnte fopmyny Tabnuua A B, .. Aa BG, .. (bg)
OIe e TeKeT a6, .. aa 66, .. (ha)
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! g —— a, B, ., aa ab, . (ru)
= A B, .., Aa BG, ... (ru)
Mone none3oeatenA a6, .., aa 66, .. (u)
A B, . A3 AL . (sD) @
a.6...aa ab... (sn

Hymepauma no rmasam
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33EaHIE 3HausHKWe
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(‘[ BCIEEMThl} 3aKpbiTh H Cnpaeka l

PucyHok 32: Co30aHue Hymepyemoll Kame2opuu U 8Cmaeka agmomamuyecku yeeauyusaro-
wezocs HoMmepd.

[TepBoHayanbHO Kareropuu «®opmysna» C CpejHEM CIIMCKe HeT, ero HaZlo BBeCTU B I10Jie
«Ha3BaHue», Mocjie 4ero MO>KHO Ha)kKaTh KHOTIKY «BCTaBUTb» [ijisi BCTaBKKM HOMepa B TEKCT (ecsu
3HaueHUH He 3a/jaBaTh, TO HyMepalys HauuHaeTcs ¢ 1). B ganpHelieM ¢ MoMoLLpi0 3TOr0 Auanora
Ha/I0 MPOCTO BCTaBJ/IATh TlepeMeHHY0 Tvra «Popmysa», B3TyI0 B KpyI/ible CKOOKH CIipaBa OT HYX-
HBIX (HOpMY/, a TIPU HEOOXOAUMOCTH YCTaHOBUTh Ha Heé CChIJIKY M3 TeKCTa TMOCTYMaTh TOUYHO TaK
)Ke, KaK M C IPOYMMU BHeJpPEHHBIMM MaTepuasaMu: Ha BKiajke «IlepekpécTHble CCBIIKA» 3TOrO
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nokymeHTa (puc. 31 Ha cTp. 28) B JIeBOM CIMCKe KaTeropuii OyzieT mMpuCcyTCTBOBAaTh CO3/laHHAs HAMHU
Kareropust «@opmyiia».

Camu Qopmysnibl, eCd OHU JOCTaTOYHO TPOCTHIE, Jydllle HaOMpaTh B KaK OOBIYHBINA TEKCT,
WCTIONB3Ys TI0 Mepe HeoOXOAUMOCTHA CUMBOJIBI APYrUuX andaBUTOB W/WIK IPUGTOB (31eCh, HalpH-
Mep, YAaJ0Ch OTPAaHWUYMTHCS TAaKUMHU CpeJCTBaMH). B mpoTHBHOM ciyuae crieayeT mopobparh
KakoW-1n00 BHeIIHUM pejakTop dopmyn (Jinbo crieriaabHbIi MHCTPYMEHT C TaKUM >Ke Ha3BaHUeM
«PemakTop dopmyn», Bxopsimii B coctaB oduca; MO0 BooOIe Kakas-1ub0 WHasi Mporpamma,
HanpuMep, MathCad, Mathematica u T. 1., BHeJ[psisi cO3/laHHBIe TaM (POPMYJIbI KaK 00beKTHI (eCu
TIepeHoC B AIPYTYIO CUCTEMY aKTyajieH, TO yioOHee BCTaB/ATh Kak MeTadaiisier).

3aronoBku U ornassnieHue

CoBpeMeHHbIe O(QUCHBIE CpPeJCTBA TPEeJOCTaB/ISAIOT MAcCy Y0OHBIX WHCTPYMEHTOB; B TOM
yuce aBTOMarhueckoe (hOpMHUpOBaHUE YyKa3aTesei, OIVIaBJieHWH, CIMCKOB TEPMHHOB U T. II
Bosbliiiasi MX 4acTh OMMPAETCs Ha Pa3BUTYIO pabOTy C T. H. «CTWISIMH» - T. €. HADOPOM XapaKTepHbBIX
yepT dhopMaTUpoBaHUs TekcTa. CTUIM ZE/IST Ha «CTUIM CUMBOJIa» U «CTHIM ab3alla»; K coxkase-
HUIO, B oducax 3TO JiefleHue CTW/eld Ha JiBe TPYIbl peajbHO TpeArosaraeTcsi, HO 4acTo (Wi
«MeCTaMH») CKpbITO. Tak B ia/ior HACTPOMKYU CTU/ISI 0OBIUHO BKJIFOYAIOT Cpa3y U (hopMaTUpOBaHKe
ab3arja (OTCTYTIbI, ME>KCTPOUHBIN UHTEPBAJI, 110/1s, ()OH ¥ paMKa, IMOJIOKeHHe Ha CTPaHULe, BO3MOXK-
HOCTb pa3pbiBa Ha TpaHHlle CTPaHUI] U T.1.) U (opMaTUpOBaHWE CUMBOJIOB (LIpUGT, pasmep,
HaKJIOHHOCTh U >KUPHOCTb IpUQTa, 1[BeT IPU(PTa, MEKCUMBOJILHBIN UHTEepPBas, HaJICTPOUYHBIN WU
TIOZICTPOYHBIe 3HAKHU U T. 11.), T. €. C TOUKH 3PeHUs Arajora OT/IMUUTh OJUH THUI CTUJIed OT APYyroro
HeJlb3s, XOTs B peajlbHOCTH pPa3HUL{a UMeeT MeCTo.

Ctum 00pasyloT uvepapxuio: 00BIYHO CTWU/Ib OTIPeZesisieTCs He «Ha POBHOM MecTe», a Kak
HEKOTOPBIN JIPYroi CTH/Ib, K KOTOPOMY Zi00aB/ieHbl HOBbIe aTpuOyThl. MI3MeHeHHe CTH/IsL, HA OCHOBe
KOTOPOTO OIlpe/iesieHbl «HaC/IeHUKW» MeHsleT TakKe BCe Herepeonpeje/iéHHble HacaeJHUKaMU
cBoiicTBa. ' paMOTHOE UCMO/Ib30BaHKe CTU/Iel TIpeArioaraeT, UTo emé 10 Havasia HaliCcaHusl 0TYéTa
OL|eHMBaeTCsl HeoOXOAMMBIN HabOp CTU/el, CTHU/IM OTIPeZeSIIOTCS U jaiee, TI0 Mepe Habopa TeKCTa,
Ha3HaualTCs Cpa3y CTWIW, a He OT[e/bHble 37ieMeHThl (opmarvpoBaHusi. Hy, Harpumep, umeet
CMBIC/T MCTIO/Tb30BATh OTPe/Ie/IUTh /1Ba 0a30BbIX CTH/Is (Da30BbIM CTU/Ib CHMBOJIOB, CKakeM Times
New Roman, 12 myHKToB; 1 6a30BbIf CTH/IH ab3alla — KpacHasti CTpoKa 1 M, BO BCHO IIIMPUHY TeK-
CTa, IBOMHOW WY MOJYyTOPHBIM WHTEpBasl, MepeHocC CJIOB U T. I1.); Jjajiee Ha UX OCHOBE OIpefie/uTh
HEeCKOJTbKO JIOTIO/IHUTE/bHBIX CTHIIel (Harpumep, CTU/Ib CUMBOJIA /1J1s1 HAalMCaHUsl TeKCTa Mporpamm,
ckakeM, Monospaced, pa3mep kak y 0a30Boro; cTwib ab3aua [jisi TUCTUHIOB — 0e3 KpacHOM
CTPOKH, BbIpaBHUBaHUE BJIeBO, IIPU(MT TaKOM >Ke, KaK CTU/ISI CUMBOJIOB [ijIsl IPOrPaMM, MIepPEeHOCOB
HET)UT. 4. U T. I

Cpeau npounx Ba)KHOE MeCTO 3aHMMAarOT CTWIX 3aro/IOBKOB; OHY Ba)KHbI He TOJIbKO, Kak 3Jie-
MeHT 0hopM/IeHUsT TeKCTa, HO KaK 37IeMeHT CTPYKTypupoBaHus. [lesio B TOM, 4TO B oducax Cyie-
CTBYIOT Crelja/ibHble MacTepa, roMoratoiiye c(hopMUpoBaTh aBTOMaTUueCKy OIVIaBjieHue Mo pas-
MeTKe [JOKyMeHTa — MPUYEM OPUEHTHMPYIOTCS OHM MMEHHO Ha CTW/IM 3arojIOBKOB WJ/IM yHaCJe[o-
BaHHBIX OT HUX CTWaeil. Hymepaliysi 3aro/loBKOB HacTpauMBaeTCsl KakK CBOWCTBA CTWisA. Bo MHOrHx
JOKyMeHTaxX, HalpuMep, 3alvckaX K KypCOBbIM M JUIUVIOMHBIM paboTaM TpeOyeTcsi Hymeparlysi
3arosioBKoB (B JaHHOM [1.3. Hymepaliusi He TpeOyeTcs).

B paHHBIX pekoMeHZALMAX, K TIPUMepY, UCIO/Ib3YeTCsl TP YPOBHS 3ar0JIOBKOB, CTH/IA KOTO-
PbIX Ha3bIBAIOTCS «3arosoBOK 1», «3arosioBoK 2» U «3arojoBOK 3», MPU 3TOM MCII0/Ib30BaHbl CTaH-
JlapTHble CTWIM 3aroJIOBKOB CO CJlerKa M3MeHEHHBIMM XapaKTepUCTUKaMU (Harpumep, A CTUJIA
«3aroyioBoK 3» yMeHbIlleH pa3mep 1mpu@Ta).

Ecnm 3aronoBku paszesioB pa3MeueHbl C MCIO/Ib30BaHUEM TMPaBUIbHBIX CTHIEM, TO B KOHLIE
JOKyMeHTa [IOCTaTOYHO YCTAHOBUTb KypCOp B TIYCTYIO CTPOKY U BbIOpaTh MYHKT MEHIO
«BctaBka | OrnapneHue u ykasarenu | OriaB/ieHue U yKa3aTeu...», CM. puc. 33.

[Tocsie uvero 3aryckaercsi Mmactep (OpMUPOBAHKS Or/iaB/ieHUs (CM. pUC. 34 HUXKe) pe3y/bTar
paboThI KOTOPOTO MOC/Ie HeOOTBIION KOPPEKLIMK MOXKHO YBU/IETh B 3TOM /IOKYMEHTe.
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PucyHok 33: Bcmagka oznaeneHusi 8 00KyMeHm.

B sTOM MacTepe 3a/1aéTcs 3aro/ioBOK orviaB/ieHUs (B HaileM ciyuyae «CopepykaHue»), yKasbl-
BaeTCsl, YTO BCTaB/IsseM UMEHHO OIVIaB/ieHHe, a He yKa3aTesib, (PraykoK «3allUilieHO OT U3MeHeHUM
BPYYHYIO» BO BpeMsi pabOThbI C JOKYMEHTOM JIydllle JepXXaTh OTMEUEeHHBbIM, a BOT B (DMHHUIITHOM
BapuaHTe, BO3MOXXHO, ero TIPUAETCS CHATh U PyKaMH TIOATIPaBUTH (hopMaTHpOBaHUeE, TIepeHOChl U
T. TI. OTAE/NbHBIX TMYHKTOB. 3/leCh K€ MOXXHO OTpaHUYWTh MaKCUMaJ/IbHYI0 YPOBEHb 3arojioBKOB,
KOTOpble OyAyT BK/IFOUATbCS B OrViaB/ieHWe. B yacTHOM ciiydae Jijisi 3aro/lOBKOB MOTYT WCIIO/Ib30-
BaTbCs HeCTaHZAPTHble CTW/IM, TOTZAa MOXKHO BOCIIO/Ib30BaThCsl (DIaXKKOM «/]oTo/THUTebHbIE
CTWIW» W KHOIMKOM PsAJOM C HUM /I HaCTPOWKUA 3THX CTuaeid. OOBIYHO Cydae [JOCTaTOUHO
HaCTPOWTHL OIVIaB/IeHWe,0CTaBasiCh Ha JIaHHOW BK/IQJKe [JUa/iora; WHOTZIA MOXKET IMOTpebOBaThCs
CyIIleCTBeHHOe U3MeHeHUe Tpe/[CTaB/IeHHs] ITYHKTOB OIVIaB/IeHHs1 Pa3HOTO YPOBHs, o0OaB/ieHre Uiu
Vi3MeHeHUe 3/IeMEeHTOB U T. T1.; BCEé 3TO MOXKHO CZle/aTh C MOMOILbIO0 OCTaIbHbIX BK/IaIOK MacTepa.
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PucyHok 34: Macmep ¢popmupogaHust 021aeneHusl.

Ecmm mocmoTtpeTs Ha CO37aHHOE MAacTepoM OrviaBjieHHe (CM. pucC. 35), TO MOXXKHO 3aMeTHTh,
YTO a) 3aroJIOBOK OIVIaBJIeHUs CJielyeT HeroCPeJCTBEHHO 3a TeKCTOM; OObIYHO yZi00Hee OriaB/ieHue
HauWHATh C HOBOW CTpPaHUIIBI U 0) BhIpaBHMBaHUE JIEBOW U TIPaBOM I'DAaHUI] CaMOTO TIePBOTO 3aro-
JIOBKA BBIIVISIIUT HeKpacuBo. [1jisi o/joOHBIX M3MeHeHUM HaJio UCIIPAB/ISITH He CaMo OrviaB/ieHue, a
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WCTIO/Tb3yeMble /i1l Hero cTuan. Tak, Hampumep, /IS CTHJISL 3aro/IOBKa OIVIaB/IeHHs HaZo J00aBUTH
MpU3HAK «HAuWHaTb C HOBOM CTpaHWLbl», a [J/Isl CTW/eW OIVIaB/leHWs W3MEHUTh BblpaBHUBAHHE
(KaXKZOMY CTHIIIO «3aro/ioBOK i» COOTBETCTBYeT CTU/b «OriaBieHre i», UCTI0/Ib3yeMblil B OIviaBiie-
HUU.

" [%| MpegeapUTensHoiA NpocrMaTp |

Pucyuox 30: Macmep dopmupoeanus oznaenenns.

Ecnu mocMoTpeTk Ha CO3GAHHOE MAcTEPOM OITABNEHHE, TO MOKHO 3aMETHTE, €TO 4) 3aroie-
BOK OTMZBIEHHA CHENVET HENOCPENCTEEHHO 2a TEKCTOM, oOMUHO yHobOHee OTMABNEHHE HAIHHATE C
HOBOf CTPaHHIH H 0) BHpPABHHBAHHE NeBoll H NpaBofl TPaHHI] caMoTo NEpBOTre 3arofloBKa BEITA-
nuT Hexpacuso. Ina mofofHEE HiMeHeHHT Hafo HCOPABNATE He CAMO OTTNABNEHNE, A4 HCIONBIVE-
MEIE GIA HeTo cTHNH. Tak, HaupHMep, ANA CTHIA 2ar00BKA OMIZBICHHA Hafo LoDaBHTE NpHIHAK
GHATHHATE C HOBOH CTPAaHHLHY», 4 ONA CTHISH OMABNeHHA HEMEHHTh BHPABHHEBAHHE (KaKAOMY
CTHIK «3aroJIoBOK ¥ COOTBETCTBYST cTHNE « UTMABNGHHE [», HCIIONB3YEeMHE B omlaBleHHH [

3TOrCO 4 i
> 2

CopepxaHue

EKOMEHIALHE nna BHINONHEHHA [0 MaIITH eT'0 EEN L
O KYPCY € APXHTERTYPA KOMITBEOTER ORI, oo o

L[HE OpefcTABNE HHA O JOMAITH 6 M BAJAHEH . .......ooiiiiiiiiii o 1

CHpaBO‘iHLIc CBEACHHA 0 METONAX YHCIEHHOIC HHTETPHPOBAHHA ... 2

PucyHok 35: CcpopmuposaHHoe macmepom o2nae/neHue.

st aTorO Yo6HO B MeHIO BbIOpaTh MyHKT «®opmar | Ctumm», cM. puc. 36 Hike. B mosiBUB-
1eMCsI CITUACKe CTHIe HaJjo 1oouepéHO BbIOpATh HY)KHbIe HAM CTHJIM U, BbI3BaB NPaBOM KHOIIKOM
MBIIIN ZJIS1 KaKAOTO U3 HUX KOHTEKCTHOE MEHIO, BbIOpaTh TMYHKT «V3MeHUTb» /sl KOpPEeKLUH
CBOWICTB CTHUJIAL.
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CAONE3Yemble CTUAKW
PucyHok 36: IIpocmomp u usmeHeHue ucnonb3yemblx cmusetl.

Heckonbko npumeuanuii:

* crwmm «OmaBneHue i» yHac/jael0BaHbl OT CTU/IS «YKasaTesb», TaK YTO BbIDABHUBAHME IO
JIeBOM TpaHHULie MOXKHO YKa3aTh Kak /il KaXKJ0ro KOHKpeTHOro ctuns «OriaBieHue ...», Tak
U JJI1 CTUNS «YKasarelb», UYTO TIOB/MSIET Ha BCEX ero HawieAHWKOB. [Io ymosyanuro,
KCTaTH, BEIpaBHHUBaHME TI0 000MM KpasiM /ISt CTHIS « YKa3are/ib» He 3a/laHO, PE’KUM BbIPaB-
HUBaHUsI HacienyeTcst OT cTu/si «ba3oBblii». MIMeHHO BbhipaBHUMBaHUe CTU/S «ba3oBblii» U
ObI0O M3MEHEHO 10 CPAaBHEHWIO CO CTaH/ApTHHIM 3HAUeHWeM: /il OTU4ETOB TpelbyeTcs
BbIpaBHMBaHKe 10 JIEBOW 1 NIPaBOM rpaHULIaM;

*  eC/M Hy)KHbIe CTU/IM B CITUCKe He TI0Ka3aHbl, TO MOXXHO BbIOpPATh C TIOMOIIbIO BbITIA/IAIOIIero
CIMCKa B HIWKHEM 4YaCTH Juyajora ykasarb, UYTO HaZl0 Mepeunc/saTb He «VIcrosnb3yemble
CcTWIW» (B 5TOM C/yuyae TOKa3aHbl TOJBKO T€ CTU/IM, KOTOpble peasbHO MCIOIb30BaHbI B
JIOKyMeHTe), a «Bce ctumm».
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Ha puc. 37 nokasaHbl fiBe BK/Ia[IKU Wajora 3alaHusi CBOMCTB CTWIEN: MOJ0)KeHUe Ha CTpa-
HUlle (TepeHOoCkl U Ha/iMure pa3pbiBa CTPAHMILIBI) U TUM BbIpaBHUBaHUS ab3aria. Obparture BHHUMa-
HUe Ha mapaMeTpbl cieBa «He pa3pbiBath ab3a1», «He oTpbIBaTh OT C/IEAYIOIIET0» U BO3MOXXHOCTh
OrpaHUYeHUs UMCJ/la «BUCSYUX CTPOK».

u3 bmtu B (e cruns sosaua: Omasnenve 1 s@ius-makarovius bmstu >
Monoekie | CTpykTypaw Hymepaums | TaGynAuna | Eykewua | oW | OBpamnenme | Monoxkenne | CTpykTypa i Hymepauus | TaynaupA | Bykewua | dow | OBpamnenne |
Vnpasneume' OTETYNBI W MHTEPBaNGI | BbipagHneanne Ha cipanuue |LIme¢T| SppekTsl wpnpTa | VnpaBnEHmel OTeTYNbI M MHTEpBanL BbipaBHHBaHWe IHa ETPHHWLLE| UJpw¢T| BipekTel wpnpTa |
PaccTaHoBKa NEPEHOCOR MapameTpel
B ASTOMaTHYZCKAA NEpEHoC @ o nesowy kpae!
a CUMEQNOB B KOHLE CTROKN Mo npaeomy kpak
E CUMBOMOB B HAYamNe CTPokN To LeHTpy ——
MaKcHManeHoe KoNUIECTBO NOCNEA0BATENBHEX NEPEHOCOE Mo WUpKHe I
(%] obaswTo pasphisi Ivn Crtpaxuua i MonoxeHue ]
MapameTpsl g
B 300 MO A 33MelUEHHE CUMBONOB NO BEPTMEANK
[%| He oTpelBaTE 0T cREAyiOWETD
|| 3anpeT HayankHeIX BUCAYNX CTPOK [:@
["] 3anpeT KOHLEBEL BNCAYMX CTROK [:@
[ oK ][ DpumennTe ] [ OTMeHUTE l[ Cnpaeka H BoccTanoeuTe ] [ oK H OpumMeHUTE ][ OTMEHNTE ] [ Cnpaeka H BoccraHoenTe ]

PucyHok 37: PedakmupoeaHue ceolicme cmusell (c1eea: nonoxceHue HA CMpaHuye 3azo-
JI0BKA 02/1a6/1eHUSl, CNPAsA: 8bIPABHUBAHUE 3/1eMEeHMA 02/1a6/1eHUSl NeP8020 YPOBHSL).

[TepBble sBa MapamMeTpa HEOOXOUMO YKa3bIBATh [ CTU/IEN 3arojIOBKOB (3ar0/I0BOK JIOJDKEH
pa3MelaThbCsl Ha CTPAHULIE L[ETMKOM U CJIeIYIOIIMI 3a HUM ab3al] JO/DKeH HauuHaThCS Ha ITOH Ke
cTpanwurie). [IBa Moc/ieHUX HACTOSATEIbHO PEKOMEH/IYeTCsI YKa3bIBaTh //Isi 0Aa30BOTO CTU/IS TEKCTA:
Ha/IMuhe OTJEe/NbHBIX T. H. «BUCIUMX CTPOK» TOXKE SIBISETCS OIIMOKOM (T. e. CUTyalui, KorJa B
KOHI[e CTPaHHUIIbI pPa3MellleHa TOJBKO OfIHa CTPOKAa HOBOTO ab3aila, a Bech ab3al| Ha Ciefyrolei
CTpaHUIle WM Korja ab3al] MouTH 3aKOHUMJ/ICS Ha 3TOH CTpaHWIle, a Ha CJ/IeAYIOIIYI0 TiepeHeceHa
ofgHa cTpoka). OOBIUHO pPEKOMEH[yeTCsl Ha CTpaHWIle pasMelljaTb He MeHee JBYX-TPEX CTPOK
abzaria.

«KpacuBoe» pasmerieHue Tekcta B 001ieM ciiyuae TpeOyet, UToObI TEKCT Cpa3y Habupascs C
YUYETOM €ro MOC/IeAyIOIero pa3MelieHnsi Ha CTPaHHUIIe — eC/IN TIOSBJISIFOTCS BUCSIUMe CTPOKHU ab3a-
1[eB, 3ar0JIOBKM OTPBIBAIOTCS OT CJIEAYIOIEro 3a HUMH TEKCTa, B KOHIIE CTPAHHIIbI OKAa3bIBAETCS
MHOTO TyCTOrO MeCTa M3-3a MMepeHeCcEéHHOr0 Ha APYTyI0 CTPAHHUIy TEKCTa, HaZlo KOPPeKTHPOBAaTh
MIpeAbIAYIIMK TeKCT, MO0 CoKpaiijasi, MO0 [JOTMHUChIBas TakK, UYTOObI TEKCT POBHO 3allO/HS/I CTpa-
HUILBL. 3a CUET Koppekiu (opmarvpoBaHusi (#obapyieHHs] HEOOBIIMX TIPOIMYCKOB, KOPPEKIMH
MEXXCTPOYHOT'O PACCTOSIHYSI, KOPPEKIMK OTCTYIIOB Tiepe U Tocsie ab3aleB | T. M. JOMyCTUMO obec-
TIeUrBaTh JIUIIIL TOYHOE BHIDABHUBAHKE B IIpe/iesiaX OfHOM cTpoku. Ecim TpebyeTcst cephé3Hasi Kop-
pekiius 6ojiee ueM Ha OJJHY CTPOKY, TO JIyullle U3MEHSITb TEKCT.
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