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[naBa 1

BBEOEHWE B KYPC «KOMIBbIOTEPHBIE

TEXHONOI N»

Cornawenus, NMPUHATbIE B KHUTE

Jlnst ynydnieHus: BOCHIPUATUS Marepuala B JAHHOM KHHUIE HCIOJIB3YIOTCSl MUKTO-
IpaMMBI U CIIEIMATIbHOE BbIIEIEHUE BaXKHOW MH(OpMAIIHH.

DTa MUKTOrpamMMa O3HavyaeT BHUMaHUE. 371eCh BbIJICIICHA Ba)KHAs HH-
dbopmarms, TpeOyromas akiieHTa Ha Heill. ABTOp 3/7€Ch MOXET TOjie-
JUTHCSI C YUTATEIEM OIBITOM, YTOOBI MOMOUYb H30€XKaTb HEKOTOPBIX
OIITHOOK.

OTa MUKTOrpaMMa O3Ha4yaeT COBeT. B naHHOM OJOKe MOXHO yKas3aTh
60.]166 IMPOCTBIC WJIN UHBIC CHOCO6LI BBITIOJTHECHU L OHpCIlCJ'ICHHOfI 3a-
Ja4du. CoBeT MOXKET Kacarhcs IMMPAKTHUYCECKOI'0 MPUMCHECHUSA TOJIBKO YTO
HU3YUYCHHOI'0, WJIKW COACPKATh YKa3aHWA Ha TO, KAK HEMHOI'O ITOBBICUTH
3¢ PEKTUBHOCTH M 3HAYMUTEIILHO YIPOCTUTD BHITOJIHEHHE HEKOTOPBIX 3a]1a4.
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OTa nuKTorpaMma o3HadaeT npumep. B nanHoM Giioke aBTOp MOXKET MPUBECTH MPaK-
TUYECKHUI pUMep AJIs OSICHEHUS U pa30opa OCHOBHBIX MOMEHTOB, OTPaKEHHBIX B TEO-
PETHUYECKOM Marepuale.

1.1 KoMmnbloTepHble TexHonornm. OCHOBHbIE NMOHATUSA

B mo6oii 06macTu AesTeIbHOCTH YeI0BEKa TEXHOJOTHS — 3TO COBOKYIMHOCTH 3Ha-
HUIA 0 CII0c00ax W CpeACcTBaX MPOBEICHUS TIPOU3BOJICTBEHHBIX MPOIIECCOB, IO KOTOPHI-
MU clieflyeT 0000IIEeHHO TOHUMATh BHITIOIHSAEMYIO paboTy.

B mpon3BOICTBEHHBIX MpoOIEccax BAKHEHIIUM PECypcoM SIBISETCS WH(pOpMAIHs
KaK OJJMH W3 OCHOBHBIX (PAaKTOPOB MOBBIIICHUS MX 3(PdexkTuBHOCTU. B 3T0ii CBA3M 1OA
TEPMUHOM MH(POPMAIIMOHHAST TEXHOJOTHs TTOHUMAIOT COBPEMEHHbIE BUIBI HH(pOpMAIIU-
OHHOTO OOCITY’)KUBaHHUsI, OCHOBaHHBIC Ha MCIIOIH30BAaHUH CPEJICTB BEIUMUCIUTEILHON TEX-
HUKH, CBSI3M, MHOKUTEIIBHBIX CPEIICTB U OPTTEXHUKH.

KommbrorepHbie TexHonoruu (00001EHHOE Ha3BaHUE TEXHOJIOTUH, OTBEYAIOIINX 3a
XpaHeHue, rnepegady, o0OpaboTKy, 3aIllUTy U BOCIPOU3BEACHUE MH(OPMAIUU C UCTIONb-
30BaHUEM KOMITBIOTEPOB) SIBISIIOTCS YacThiO MH(GOPMALMOHHBIX U 00ECIeUnBaloT cOop,
00paboTKy, XpaHEHUE U Nepeaady HHPopMaIuu ¢ nomouisio IBM.

OCHOBY COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH COCTABISIOT TPU TEXHOJOTHYE-
CKUX JIOCTH)KEHHSI: BO3MOXXHOCTh XpaHEHHs MH(POpPMAIMU HAa MAIIWHHBIX HOCHTEISX,
pa3BUTHE CPEJCTB CBSA3M M aBTOMAaTH3alus 00pabOTKU MHPOpPMAIMU C TMOMOUIBI0 KOM-
nbIoTEpa.

[TpakTH4ecKH KOMIBIOTEPHBIE TEXHOJIOTUH PEaTH3yIOTCS IPUMEHEHHEM TPOrpaMM-
HO-TEXHHYECKMX KOMIUIEKCOB, COCTOSIIIUX M3 MEPCOHAIBHBIX KOMIBIOTEPOB MM pado-
YHUX CTaHIUI C HEOOXOIMMBIM HaAOOPOM TIEpUPEPUITHBIX YCTPOWCTB, BKIFOYCHHBIX B JIO-
KaJbHBIC U TJI00AbHBIC BHIYHCIIUTEIBHBIC CETH U 00ECIICUCHHBIX HEOOXOIMMBIMH TPO-
I'PaMMHBIMH CpeJCTBaMu. VIcroap30BaHNe Ha3BaHHBIX JIEMEHTOB YBEIUYHBAET CTEIICHb
aBTOMAaTH3allMM KaK HAay4HBIX MCCIEIOBAHUH, TaK M Y4EOHBIX MPOLIECCOB, YTO CITYKUT
OCHOBOW UX COBEPIICHCTBOBAHUS.

KommbproTepHbIE TEXHOJIOTHH TMOBBIIIAIOT YPOBEHb 3(eKTHBHOCTH paboT B Hayke
1 00pa30BaHMUM 3a CUET CICAYIONINX (HaKTOPOB:

1) VYmopomieHue M yCKOpeHHE MPOIECCOB OOpabOTKH, Tepemaadyd, MpeCTaBICHUS
U XpaHeHUs] UH(pOpMaIUH.

2) VYBenuuyeHue o0bema MoJIE3HON HHGOPMAIIMK C HAKOIIUTEIEM TUIIOBBIX PEIICHUN
1 000011IeHUEM OTbITa HAyYHBIX Pa3pabOTOK.
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3) OGecrieueHne rTyOWHBI, TOYHOCTH U KaueCcTBa periaeMbIx 3a7ad. Bo3MoKHOCTH
peanm3anyu 3a/1a4 paHee He pemaeMbiX. [locTaHOBKa UCCIENOBaHUE U TIOTyde-
HUE PE3YJIBTATOB, HEAOCTHKUMBIX JPYTUMHU CPEICTBAMH.

4) Bo03MOXXHOCTH aHaiM3a OOJBIIOTO YKCJIa BAPUAHTOB CHHTE3a OOBEKTOB U TPH-
HSATHS PELICHUN.

5) CoxpaiieHue CpokoB pa3pabOTKH, TPYAOEMKOCTH U CTOUMOCTH HAyYHO-TEXHHU-
YEeCKUX Pa0OT MpU yAYUYIICHUH YCIOBUN PabOTHI CIICIIUAIHICTOB.

KoMmmbproTepHBIE TEXHOJIOTUH B HACTOSINEE BPEMsl HCIIONB3YETCs MPAaKTUYECKHA BO
BCeX cdepax ACATENbHOCTH 4YeJOBeKa. 3ajaya Hallero Kypca — o00OLIUTh 3HAHMA MO
KOMITBFOTEPHBIM TEXHOJIOTMSIM IPUMEHHUTENBHO K HayYHBIM UCCIIEJOBAHUSAM U 00pa30BaHUIO.

OOBIYHO, TIPEXK/IE YeM TOBOPUTH O MPUMEHEHUH KOMITBIOTEPHBIX TEXHOJOTHI B Ka-
KOH-THOO JEATENbHOCTH, POBOAAT THIATSIFHBINA aHAN3 ATON Cephl s ONpeeTICHHS
1es1ecoo0pa3HbIX HANPABICHUH €€ PAllMOHAIBHOTO MCIIOIb30BAHUS.

1.2 Hayka kak 06bekT KoMnbloTepU3aLmnm

M3BecTHO, 4TO HayKa — 3TO cepa IesTeTbHOCTH, HallpaBJICHHas Ha TOIy4YeHUe HO-
BBIX 3HAHUH, KOTOPAask PEAIU3YETCs C MOMOIIBIO HAyYHBIX MCCIEIOBAHUM.

HCJ'II)I-O Hay4YHBIX I/ICCJ'ICI[OBaHI/Iﬁ ABIACTCA U3YUYCHHE ONPCACICHHBIX CBOMCTB 00B-
eKkTa (mpoliecca, sIBJICHHs) U Ha 3TOH OCHOBE pa3padOTKa TEOPHUH WM TOJTydYeHHEe HEoO0-
XOAUMBIX OJId HNPAKTUKU O606H_IGHHBIX BBIBOJOB.

IIo [OCJIICBOMY HA3HAYCHUIO HAYYHBIC HCCICAOBAHHUA ACIIAT Ha q)yHI[aMeHTaJIBHLIG,
NPUKIIAHbIE U HAyYHbIE pa3paboOTKu.

DyHoamenmanvHvle HAYYHBIE UCCIEO08AHUA CEA3AHbI C U3YYEHUEM
HOBbIX AGIEHUNl U 3AKOHO8 NPUpPOObl, C CO30AHUEM HOBbIX NPUHYUNOB
uccnedosanull (huzuka, mamemamuxa, OUOIO2USL, XUMUSL U M. O.).

Ilpuxnaousie uccnedo8anus — 3mo HAxX0NHCOeHue Cnocob08 UCHONIb30-
BAHUS 3AKOHO8 NPUPOObL U HAYVUHBIX 3HAHULL, NOLYYEHHbIX 8 (DYHOAMEH-
MATLHBIX UCCLE008ANHUAX, 8 NPAKMUYECKOU 0esMelIbHOCMU Yel08eKd.

Pazpabomku — smo npoyecc co30anusi HOBOU MEXHUKU, CUCTEM, Ma-
Mepuanos u MmexHono2utl, BKII0YAIOWULl NOO20MOBKY OOKYMEHMO8 05
6HEOPEeHUsL 8 NPAKIMUKY PEe3VIIbMAMO8 NPUKIAOHBIX HAYYHBIX UCCIE008AHUI.

Peanu3zanus meneil HaydyHbIX MCCIIEIOBAHMI BBIMOJIHAETCS HA OCHOBE METOA0B. Me-
TOJ — 3TO CIIOCOO MOCTIKEHHUSI LIEJIH, MPOTrpaMMa MOCTPOCHUST ¥ IPUMEHEHHS TEOPHUH.

Meroabl HayuHBIX HCCIECAOBAHUM JEIST Ha CIEAYIOLIME TPYIIbL: 3MIUPUYECKHE,
AKCIIEpPUMEHTANIbHBIE M TeopeTudeckue. OcoOyro TpyIy COCTaBISIOT METOABI HAYYHO-
TEXHUYECKOTO TBOPUECTRBA.
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Imnupuueckue uccie008aHus GblNOIHAIOMCA C Yelbl0 HAKONIeHUs
cucmemamudeckou ungopmayuu o npoyecce. Ilpu smom ucnonv3y-
IOmcsi Memoowl. HabnooeHue, pecucmpayus, usmepeHue, aHKemHbll
Onpoc, mecmol, IKCHEPMHbBIL AHATUS.

IKcnepumenmanvHolil YPOGEHbd HAYUHBIX UCCAE008AHUN — OO U3)-
YeHue ceolicme 0ObeKma no onpeodeneHHol npocpamme.

Teopemuueckue uccie008aHus npoBOOAMCcs C Yevio paspabomku
HOBbIX Memo008 peuleHUsi HAYYHO-MeXHUYecKux 3aoay, 0600ujeHus
U 0OBSCHEHUsT IMIUPULECKUX U IKCHEPUMEHMATbHBIX OAHHBIX, 6bls16-
JIEHUSL 0OWUX 3AKOHOMEPHOCMEN U UX hopmManu3ayuu.

Ha ABYX MOCJICAHUX YPOBHAX UCIIOJIB3YIOTCA MCTOAbI MOACIUPOBAHUA, METOABI aHa-
Ju3a U CHHTE3a, JIOTHYECKHUE MOCTPOCHUS (TPEMOI0KEHHS, YMO3AKIFOUCHUS ), aHAJIO-
TMH, WeaTH3allnu.

B HAYyYHO-TCXHHYCCKOM TBOPUYCCTBC HCIIOJB3YIOTCA KaK HAa3BaHHBLIC O6H_[eHayIIHI)Ie
METO/bl, TaK W ABPUCTUYECKUE MpHEMbl 3(P(PEKTUBHOTO pElIeHUs TBOPYECKUX 3ajad,
CHOCOOCTBYIOIIHE HanOoJee OBICTPOMY HAXOXKICHHUIO PElIeHHs (03apeHHIO), T. €. pa3HO-
TO0 poaa OPUT'MHAJIBHBIC HAXOIKHU.

ParronanpHast opraHu3anus HayYHO-HUCCIIEI0BaTeIbCKUX pab0T CTPOUTCS C UCTIONb-
30BaHUCM NMPUHIUIIOB CUCTCMHOT'O IMOAXO0Aa U CXEMATUYHO MOXCT 6LITB npeacTaBjiCHa
cienyromuM oopazom (puc. 1.1).

HCXOZ[H H3 3a/1a4 HAYYHBIX HCCJ’ICI[OBaHHfI U MOopsJiKa X pcajan3aliii MOKHO OIIpC-
JICITUTH CIICIYIOIINE OCHOBHBIC HAMPABICHHS PAI[HOHAILHOTO MPUMEHEHUS KOMITBIOTEP-
HEIX TEXHOJIOTHUH B HAYy4YHBIX UCCICIOBAHUAX:

1) Co6op, xpaHeHue, MOUCK U BbIJa4a HAYYHO-TEXHUYECKOH MH(pOpMaInu.

2) IloaroToBka MporpamMMm Hay4HBIX MCCIIEIOBAaHHM, MO00p 000pyIOBaHUS U IKC-
NIEPUMEHTAJIbHBIX YCTPOUCTB.

3) Maremaruueckue pacyeTsl.
4) PemieHue MHTEIUIEKTYyaIbHO-IOTUYECKUX 3a/a4.
5) MopenupoBanue 00BEKTOB U TPOIIECCOB.
6) VYnpaBieHHE 3KCIIEPUMEHTAIBHBIMH yYCTaHOBKAMHU.
7) Peructpamus u BBox B OBM skcriepuMeHTaNbHBIX JTIaHHBIX.
8) OOpaboTka OJHOMEPHBIX U MHOTOMEPHBIX (M300paXKeHHsI) CUTHAJIOB.
9) OO6o06mIeHrne U OIIEHKA Pe3yJIBTaTOB HAYYHBIX MCCIICIOBAHHM.
10) OdopmiieHre U PEACTABICHUE UTOTOB HAYYHBIX MCCIICAOBAHHMA.

11) VYmpasneHue Hay4HO-HCCIIEIOBATEILCKUMHU paboTamH.
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Co6op u 06paboTka HAy4YHO-TEXH. UCCIIE/I.
(AMIIUpUYECKUE UCCIIET0OBAHMUS)

TeopeTquCKHe BKCHepI/IMeHTaﬂbHLIe
HUCCIICIOBaHUA HUCCIICIOBaHUA

O6paboTka pe3ynbTaToB
UCCIIETOBaHUS

MopaenupoBaHnue

I
[IpencraBnenue u opopmiIeHUE pPe3yIbTaTOB

Puc. 1.1 — Cxema opranuzanuu Hay4YHO-UCCIIEIOBATEIBCKOU PaOOTHI

HaubGonee a¢pdexTrBHO, KOTIA ATH 3a/1a4¥ PEaM3YIOTCS B paMKax aBTOMAaTHU3HPO-
BAaHHBIX CUCTEM HAyYHBIX HCCHGHOB&HHﬁ.

1) B uem paznuuue Mex1y QyHIaMEHTAIbHBIMU U MPAKTUUYECKUMU HayYHBIMU HC-
ClIeJOBAaHUSAMM?

2) Jnd yero He MOXKET IpUMeHAThCs DBM B HayuHbIX nccnenoBanusax: 1. [lns ma-
TEMAaTHUYECKOro mMozaenauposanus. 2. [l opopMieHus pe3yasTaToB HCCIeoBa-
Huil. 3. [ cuHTe3a MpeyIoKEHNH 110 HAIPaBICHUIO HAy4YHbBIX MCCIIEI0BaHUI.

3) Yro sBisieTcs pe3ysbTaTOM MCIOJIb30BaHUSI KOMITBIOTEPHBIX TEXHOJOTHI B Hay-
ke? 1. ®opmanuzanus qaHHex. 2. CHwkeHne 3¢ dekTuBHOCTH 00paboTKU J1aH-
HbIX. 3. [IpeacraBnenue naHHbIX B opme, Hanboee ynoOHOM I MAITMHHOM
00paboTKw.
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KOMIBbKOTEPHbBLIE TEXHOJIOI'MN HA

STAMNE CBOPA N NPEOBAPUTENIbHOW
OBPABOTKWU

2.1 Bnabl Hay4yHO-TexHN4YecKkon nHdgopmaumn n ee
obpaboTka

[Tpu cucTeMHOM MOX0E HAYYHBIC MCCICOBaHUS HAYMHAIOTCS CO cOOpa M TpeiBa-
pPUTENBHOM 00pabOTKH HayYHO-TEXHUYECKOM MH(OPMAIMK 110 TeME HCCIeJOBaHus. DTa
UH(OPMAIMST MOXKET BKIIOUaTh CBEIEHUS O JOCTHXKEHUSAX B HCCIeAyeMoil obmactu, 00
OpPUTHMHAJIBHBIX HJIEAX, 00 OTKPBITHIX 3(deKTax, HaAyuyHBIX Pa3paboTKax, TEXHUYECKUX
pEIIeHHSX U T. II.

Llenpio TaHHOTO 3Tama SBISAETCS MOJYYSHUE OTBETOB Ha CIEAYIOLINE BOMPOCHL:

1) Kakue aBTOpbI MM Hay4YHBIE TPYIIIBI 3aHUMAIOTCSI AHAJIOTMYHOW TEMOM?
2) KakoBbl U3BECTHBIE pEIIEHUS TI0 HccaenyeMol Teme?

3) KakuMu u3BECTHBIMH METOJAMU M CPEICTBAMH PELIAIOTCS HCCIeyeMble
npo6aemp1?

4) KaxoBbl HEZOCTAaTKM HM3BECTHBIX PELICHUWM M KAaKUMU IYTSAMHU HX MBITAIOTCA
MPEOJI0NETh?

VYrnybneHHoe u3ydeHue MHGOpPMAIMK MO MpeaMeTy HCCIeI0BaHUS MO3BOJIIET HC-
KJIIOUUTh PUCK HEHYXKHBIX 3aTpaT BPEMEHH Ha YK€ PElIeHHYI0 Mpobiemy, JeTalbHO
W3YyYHTh BECh KPYT BOIPOCOB IO MCCIENYEMON TEME W HAaUTH HAyYHO-TEXHUYECKOE pe-
LICHUE, OTBEYAIOIEE BBICOKOMY YPOBHIO.

OCHOBHBIM UCTOYHHUKOM MH(OPMALIUU SBISIOTCS HayYHbIE TOKYMEHTBI, KOTOPBIE IO
croco0y IpeCTaBlIEHUsI MOTYT ObITh TEKCTOBBIMU, I'paUIECKUMU, ayJUOBU3YyaTbHBIMHU
Y MAIIMHOYUTAEMBIMU.

Hayunble 1OKyMeHTbI OAPA3ENAOTCA Ha IEPBUYHBIE U BTOPUYHbIE, OITyOIMKOBaH-
HbIe U HEONyOJINKOBaHHBIE.
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Ilepeuunvie 00KymeHmol — 5mo KHucU, OPOULIOPbL, NEPUOOUYECKUE U3-
oanus (dHcypHanel, mpyowvl), HAYYHO-MeXHU4ecKkue 0OKyMeHmbl (CmaH-
oapmul, Memoouieckue yKa3anus).

BaxxHoe 3HaueHue 31ech HMEET TaKKe MATEHTHAsl JOKyMEHTAIUs, 10 KOTOPOH Mo/~
pa3yMeBaroTCs M3/IaHUs, COJleprKallie CBEICHUS 00 OTKPBITHSIX, N300PETEHUSIX U T. II.

K Heony0nMKoBaHHBIM MEPBUYHBIM JOKYMEHTAM OTHOCSTCS: HAyYHbIC OTYETHI, JUC-
cepTraluy, IeMOHUPOBaHHbIE pyKonucH U T. 1. Ouu copepxarcs B ponae BHTULenrpa.

Bmopuunbvie 0okymenmaul cooepoicam Kpamryo 0000uenHyro ungop-
Mayuro U3 0OHO20 UNU HECKOIbKUX NEPEUUHBIX OOKYMEHMO8: CNpagoy-
HUKU, pepepamusHvie u30anus, budbauozpaguieckue ykazamenu u m. n.

C6op u 00paboTKa HayYHO-TEXHHYECKOH HH(OpMAIMU MOXKET OBITh BBINOJIHEHA
CIIEIYIOIMMHU CIOCOOaMU: aHKETUPOBAaHUEM, COOECEOBaHUEM, SKCIIEPTHBIM OIPOCOM
U T.]I., HO OCHOBOH SIBIsieTCS paboTa ¢ HAyYHO-TEXHHUYECKUMHU JTIOKyMEHTaMH, KOTopas
BKJIIOYAET MOWCK, 03HAKOMJICHHE, IPOPAabOTKY TOKYMEHTOB M CUCTEMAaTU3aLIMIO0 HH(OPMAIIUHL.

[Touck BbIMONHSAETCA MO KarajoraM, pedepaTuBHbBIM U OHOIHOrpaduyecKum u3ia-
HUSM. ABTOMaTH3aIMsI 3TON MpoIeTypbl 00eCreunBaeTCs UCIOIb30BaHUEM CTIEUATH3H-
POBaHHBIX MH()OPMAIIMOHHO-TIOUCKOBBIX CHUCTEM OMOJIIMOTEK U HAy4HO-HCCIIEI0BaTElNb-
CKUX MHCTUTYTOB, SJIEKTPOHHBIX KaTaJOroB, IOMCKOM B MAaIIMHOYMTAEMBIX 0azax JaH-
HeIX (B/]), a Taxke ¢ moMoIIbio MporpaMM mnoucka B cetu Mumepnem.

Heo6xomumo UMeTh B BUIY, YTO MH()OPMAIIMOHHO-TIOMCKOBBIE CUCTEMBI JICNIATCS:

® Ha JOKYMCHTAJIbHBIC, ITO3BOJIAIOIINC pa6OTaTB C OJIHBIMH TCKCTaMHU WJIN apC-
CaMU JOKYMCHTOB;,

e (axrorpaduueckue, KOTOpble BbIJAIOT HEOOXOAMMBIE CBECHUS M3 UMEIOIIUXCS
JIOKyMEHTOB;

e UH(})OPMAIIMOHHO-JIOTHYECKHE (MHTEIJICKTYaJIbHBIE), TPEACTaBISAIOMmNue HHPOP-
Malyio, NOJYyYEHHYIO B PE3YyJbTaTe JIOTUYECKOTO MOKMCKa U IeJIEHAPaBICHHOTO
BBIOOpA B aBTOMATU3HPOBAHHOM PEXKHME.

WHpOpMaIMOHHO-JIOTHYECKUE CHCTEMBI UCIIOIB3YIOT AJIEMEHTHI SKCIIEPTHBIX CUCTEM,
0 KOTOPBIX TOBOPUTCSI HUXKE.

[Tpu Hanmuuu B Ga3e JaHHBIX MOJHBIX TEKCTOB JIOKYMEHTOB Ha3BaHHBIE CpPEICTBA
¥ TO3BOJISIIOT B MOJIHOW Mepe OCYIIECTBUTH 0030p BHIOpaHHON Hay4yHOUW TemaTwku. Ya-
CTO ISl 3TOTO BIOJHE JOCTATOUHO pedepaToB WIM aHHOTAIMH JTOKYMEHTOB.

B npopabotke u aBromaruzammu HTU npeobnanaror oneparnuu:

e (GopMHPOBaHHE BBINHMCOK — CO3IaHUE KAPTOTEKH, YTO MOXKHO pean30Barh, Ha-
npumep, ¢ ucnoaszoBanueM Cardfile, OpenContacts;
® IB3BIICYEHHE (P)PArMEHTOB JJOKYMEHTOB C TIOMOIIIBIO CPEZICTB TEKCTOBBIX PEIAaKTOPOB;

® CO3/IJaHHE TUIEPTEKCTOBBIX JOKYMEHTOB (CTPYKTypHUPOBaHHBIX). 37€Ch MOTYT
OBITH MCIOJB30BaHbl UHTErpUpOBaHHbIe cucTteMbl Macromedia Dreamweaver,
LibreOffice, a Taxxe cpeacTBa A3BIKOB Pa3METKH THIIEPTEKCTA.
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e co3faHue JoKadbHBIX (1o mpobneme) Bl u 6a3 3nanwmii (b3).

b/l —3T0 COBOKYNHOCTbh B3aMMOCBSI3aHHBIX, XPaHSAIIUXCS BMECTE JaHHbIX, I IO-
UCKa, U3MEHEHHUsI U J00aBJICHUs KOTOPBIX HCIOJIB3YIOTCS OOIIUe YIpaBisiolIUe MpH-
KJIaJ{HbIE CUCTEMBI, Ha3bIBa€MbI€ CUCTeMaMu yripaBieHus 6a3zamu nanabix (CYB/]). Kpo-
Me HaszBaHHoro, CYB]] obecnieunBaroT COPTHUPOBKY, GUIBTPAIIMIO TaHHBIX H (OPMHUPO-
BaHUE BBIXOJHBIX IOKYMEHTOB (OTYETHI).

HaubGonee pacnpoctpanennsiMu CYB/] siBisitorcest Access, MySQL. J1ns HeGonbInx
BJI MoryT OBITh UCTIONB30BAHBI AIEKTPOHHBIE TAOIHUIIBI.

TpynoeMkocTh opranu3anuy Tabau4HbIX bJ] MOXKHO CyIIIECTBEHHO YMEHBIIUTD C HC-
II0JIb30BaHMEM CHCTEM ONTHUYECKOTO pacrno3HaBaHus (Hanpumep, ABBYY FineReader) —
OCR-cuctem, obecrieynBarommx 00paboTKy CKAHUPOBAHHBIX JJOKYMEHTOB M MX 3KCIIOpT B B/,

N3 cpencTB KOMIBIOTEPEHBIX TEXHOJOTUM, B PAMKaxX 3TOW TEMbI, pACCMOTPHUM OC-
HOBBI paboThl U Toricka uHGopmaruu B Humepueme, padotry c FineReader n CYB]]
Access.

2.2 OcHoBHble cBeageHust 06 NHTepHeTe

Humepnem — scemupnas KopnopamusHo Ypaeisaemas CO80KYNHOCMb
00beOUHEHHBIX KOMNBIOMEPHLIX cemeli, NOCMPOEHHAs HA UCHONIb306d-
Huu npomoxkoaa IP u mapwpymuzayuu naxemos OaHHbIX.

WutepHer oOpasyeT modanbHOe MH(GOPMALMOHHOE MPOCTPAHCTBO, CIYKUT (U3HU-
yeckoit ocHoBoi ana Beemupnoit maytunel (WWW, World Wide Web) u MHoecTBa
JIPYTUX CUCTEM (MPOTOKOJIOB) MEpeayu JaHHbBIX.

Bcemuphyto nayTuHy o0pa3yloT MHJUIMOHBI BeO-cepBepoB ceTH MHTepHeT, pacmo-
JOKEHHBIX 10 BceMy MHpY. Beb-cepBep sBiisieTcsl mporpaMMoi, 3amyckaeMoi Ha Imoj-
KIIFOUEHHOM K CETH KOMIIbIOTEpE U ucnoib3yromeit npotokon HTTP nis nepenaun nan-
HbIX. B mpocreiimeM Buae Takas nporpamMma noaydaet no cetu HTTP-3anpoc Ha onpe-
NEeNEHHBIA pecypc, HaXOAUT COOTBETCTBYIOIMIMN (Daill Ha JIOKAIbHOM KECTKOM JTHUCKE
U OTIpABIISET €r0 10 CeTH 3alpOCHBIIEMY KoMmIbioTepy. bonee crnoxHbie BeG-cepBeph
CHOCOOHBI IMHAMUYECKH paclpenesars pecypebl B orBeT Ha HTTP-3ampoc. s unen-
TUUKALMU pecypcoB (3ayacTyro (aiioB mwiM ux yacreil) Bo BcemupHoit maytuHe wuc-
HOJIB3YIOTCS equHo00pasHbie uaeHTudukaropsl pecypcoB URI (anmi. Uniform Resource
Identifier). [Ins onpenenenuss MECTOHAXOXKCHHSI PECYpCOB B CETH HUCIONB3YIOTCS €lU-
HOooOpasHble Jiokaropsl pecypcoB URL (anrn. Uniform Resource Locator). Takue URL-
JIOKaToOpbl coueTaroT B cebe TexHonoruto uaeHtudukanun URI u cucreMy HOMEHHBIX
umMEéH DNS (anrn. Domain Name System) — gomeHHOe UMl (Wi HenocpencTseHHo 1P-
ajZipec B YUCIIOBOM 3amucH) BxoauT B coctaB URL nams 0603HavueHus: koMmbioTepa (Tou-
HEe — OJJHOTO U3 €ro CEeTeBbIX MHTEpP(ENCOB), KOTOPBIA HUCIOMHAET KOJ HYKHOTO BeO-
cepsepa.

Enununeit cetn UnTepHeT siBisieTcs JIokalnbHas BerurcaurenbHas cetsb (JIBC), coBo-
KYITHOCTh KOTOPBIX OOBEIMHSICTCS HEKOTOPOH pernoHainbHOU (I100anbHOM) ceThio (Be-
JTOMCTBEHHOU MJIM KOMMEPUYECKOM).
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Yarre Bcero JIOKaIbHBIE CETH MOCTPOEHBI Ha TexHonorusx Ethernet umum Wi-Fi. Tex-
HOJIOTHH JIOKQJIBHBIX CETEH pealn3yloT, KaK MpaBWIO, (PYHKIMH TOJBKO JIBYX HIDKHUX
ypoBaeit mogenu OSI (aHri. open systems interconnection basic reference model — 6a-
30Bas TAJIOHHAS MOJIENTh B3aUMOJICHCTBUS OTKPBITHIX CHCTEM): (DU3HUUECKOTO M KaHAJb-
HOT0. OYHKIMOHATBLHOCTH ATUX YPOBHEH 10CTATOYHO JJisi JOCTAaBKH KaJApOB B Mpeenax
CTaH/IaPTHBIX TOMOJOTHH: «3Be3a» (00IIas MuHA), «KOJIBIIO» U «ICPEBOY.

Ha BpICIIEN CTyNIEHHM pErMOHAJIbHBIE CETH COEAUHSAIOTCA C OJHOW M3 TAK Ha3bIBae-
MBIX ONIOPHBIX ceTeil HTepHeT (B IeWCTBUTEIBHOCTH PETHOHAIBHBIE CETH MOTYT OBITh
CBsI3aHBI MEXITy Co00# 0e3 BbIXO/la Ha OMOPHYIO CETh). B KauecTBE COCTUHUTEIHHBIX
nuHui B IHTepHETEe UCTIONB3YIOTCS TIPOBOIHBIE JTMHUH CBSI3H, ONTOBOJIOKOHHBIE, PAIHO-
CBS3b U CIIYTHHUKOBAs CBSI3b U JIp.

OueHb yNpoIIEHHO CTPYKTYpy MHmepHema MOKHO NPEACTaBUTh CIIETYIOIIEH CXEMOM:

N

|

KAHAJI CBA3U

JIBC (xmueHThI) HaTtepuet

Puc. 2.1 — Cxema opranuzanuu MHTepHera

3necs:

XK: xoct-koMmbioTep (cepBep) — MoiHas DBM, obecnieunBaronias BbINOJIHEHUE 3a-
IIPOCOB KJIMEHTOB;

P: poyrep (mapmpytuzarop) — 9BM, ympasinstomas agpecanueid nHGpOpManuu;

ITP: npoBaiinep — cepBucHas ¢pupma, odecneunBaronas 10ctyn B IurepueT (00bIu-
HO TUIaTHBIN) U UMEIoLIasi MOIHBIM KOMIIBIOTEP WM KOMILJIEKC.

Pabota B Hnmepneme MOXET BBIIIOTHATHCS B HECKOJIBKUX PEXHMAaX, IMOIICPKHUBa-
€MBIX COOTBETCTBYIOIIMMH MPOTOKOJIAMH OOMEHa JaHHBIX. DTO CIEAYIOUINE PEKUMBIL:

1) TepMHHAIBHBIA PEKUM — MIPOrPAMMBbI KIIMEHTOB BBINOJIHAIOTCS Ha y3JI0BOM Cep-
Bepe cetu. [Iporokon TCP/IP.

2) Wnrepaktusnsiii (dialup-1P) SLIP/PPP.
3) Iaxkernsrit. [Ipotoxon UUPC.

Haubonee yacro ucnonsdyerca nporokon TCP/IP, rne TCP — oGecnieunBaer me-
penady cooOrieHuil parmeHnTamu, cOOPKY M MPOBEPKY MEPeAaHHOro JoKkyMeHTta; IP —
oOecreunBaeT 1OCTaBKy MHGOpPMAIMK KOHKPETHOMY ajpecary, T.e. kaxasidi XK B cetu
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uMeeT CBOM yHMKanbHbIN IP-aapec B BUe 3alIMCH, COCTOSILEH U3 YETBIPEX AECATUYHBIX
gucen (ot 0 mo 255), paznenéHHbIX ToOukaMmu (B ciiydae Bepcuu nportokona IPv4), Ha-
npumep 192.168.1.254, unu (B ciyuae [Pv6) B Buze 3amucu, cocrosieii U3 BOCbMH
TPy, pa3fAeeHHbIX JBOCTOUYMEM, COCTOSIIUX U3 YETHIPEX MIECTHAAIATEPUUHbIX P,
Hanpumep £e80:0:0:0:200: £8ff:fe21:67cf.

[Tonb3oBarens cetu (opraHu3alys WM YacTHOE Julo) B MHTepHeTe uaeHTUUIm-
pyeTCsi IMEHEM I0JIb30BaTeNsl U UIMEHEM JIOMEHA, pa3/ieleHHbIX 3HAaKOM (@)

Humepnem nipe1oCTaBISET CIEAYIONINE BO3MOXHOCTH!

1) Tlouck u mpocmotp uadopmaru (WWW).

2) Joctyn x ynaneHHbIM 0a3aM naHHbIX (WAILS).

3) Csa3p u ynanenusiii goctyn kK apyrum [IK (Telnet, RDP).
4) I'pynmsl HOBOCTEH, MOANUCKU U T. . (RSS).

5) CpenctBa, B KOTOPBIX TOJIB30BATEIM MOTYT HAMPABJISATh CBOM COOOIICHUS U 3HA-
KOMUTBCS C UMEIOLIUMUCS (ghopymeul, coyuanvhnovie cemu).

6) OnekrponHas noura (POP3, IMAP).
7) Pa3zroBop TekcToM Ha SKpaHe B pexkumMe peanbHoro Bpemenu (IRC, ICQ, Skype).
8) Ilepechuika gaitnoB (FTP, P2P).

Bce Bo3moxHOCTH VHTEpHETA pEanu3yrOTCsl ¢ MOMOIIBIO CHELHMATU3UPOBAHHOTO
IpOrpaMMHOTO 00ecTeYeHusI.

BonbmmHCTBO MHPOPMALIMOHHBIX PECYPCOB HAXOIATCA Ha cepBepax y3inoB Humep-
Hema, nMeronx yHusepcanbuele URL-anpeca (;mokatop URL).

N3nauansHO nokatop URL ObL1 pa3paboTaH kKak cucTema JJIsi MAaKCUMaIbHO €CTe-
CTBEHHOTO yKa3aHMsS Ha MECTOHAXOXJEHHE pecypcoB B ceTu. Jlokarop JOKeH ObuI
OBITH JIETKO PacIIUPSEMBIM U UCIOJIb30BaTh JHIIL orpaHuueHHbIi Habop ASCII-cumBo-
noB (k mpumepy, npoden Hukorna He npumensiercss B URL). B ¢Bsizu ¢ 3TM BO3HUKIIA
cnenyromas TpaguimonHas gopma 3amucu URL:

<cxema>: //<sorun>:<maposnb>@<xocT>:<nopt>/<URL-nyTs>?<na-
paMeTpH> #<AKOpb>

B sroit 3anucu:

cxeMa — cxeMa oOpalleHHs] K pecypcy; B OOJIBITUHCTBE CIy4yaeB MMEETCS B BHUIY
CETEeBOM MPOTOKOIL;

JIOTHH — UM T10JIb30BaTeNsl, UCIOIb3yeMoe JUIsl OCTyNa K pecypcy;

NapoJib — Mapojib YKa3aHHOTO MOJIb30BATENS;

XOCT — IIOJIHOCTBIO MPOMUCAHHOE JOMEHHOE UMs XxocTta B cucreme DNS wmmm IP-
aapec xocta B opMe YeThIPEX JECATUYHBIX UYMCEN, Pa3leNEHHBIX TOYKAMH; YHCIA —
uenele B uHTepBaie ot 0 no 255;
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NMOPT — MOPT XOCTa JUIsl HOAKIIOUEHUS;

URL-nyTh — yTOUHSAOMAas HHGOPMAIHS O MECTE HAXOXKICHUS pecypca (3aBUCUT OT
MIPOTOKOJIA);

napaMeTpsbl — CTpPOKa 3ampoca ¢ nepenaBaeMbiMu Ha cepBep (Meronom GET) mapa-
METPAMH.

Paznenurens napamMeTpoB — 3HaK &.

?napaMeTp_l=3HaueHue_ l&mapaMeTp_2=3HaueHue_ 2&napameTp_3=
=3HaueHue_ 3

SIKOPb — UACHTU(DUKATOP «IKOPS», CCHUIAIOIIETOCS HAa HEKOTOPYIO 4acTh (pasen)
OTKpbIBaeMoro aokyMeHTta. C pazsutuem AJAX B 3TOH 4acTH cTajiy pa3Meliarh rnapa-
MeTpsl A1 JavaScript Ha CTpaHUIle, U CTPaHMIA B 3aBUCHUMOCTH OT YKa3aHHOTO SIKODPS
MOXeT B Opay3epe BBINIAICTH Mo-pasHoMy. Jliasi oGecriedeHus: BO3SMOKHOCTU MHJIEKCH-
pOBaHMS NMOJOOHBIX CTPAHUI] MOMCKOBBIMU cHcTeMaMu KommaHusi Google mpeanoxuina
MOJIXOJI, MPEINoJIaraloliuii UCTIOIb30BAHNE 3HaKa | B Hayasle KOpS U HEKOTOPYIO MOJ-
JIEPKKY Ha cepBepe caiira.

Oo6menpunsaTeie cxembl (potokonibl) URL BkITtO4aroT:

ftp —Ilporoxon nepenaun aitnos FTP;

http — Ilpotokon nepenaun runeprekcra HTTP;

https — CnennanpHas peanuzanus npotokona HTTP, ucnonesytomas mudpoaHue
(xax mpaBwio, SSL unu TLS) 1 mpumeHsieMast B cucTeMax, MpeIbsBISIOMIUX MTOBBIIICH-
HbIe TpeOOBaHUs K 0€30MaCHOCTH (HAaIpUMep, B CUCTEMaX KIMEHT-0aHK https.//ibank.ros-
bank.ru, https://esk.sbrfru u 1. 1.);

gopher — IIporoxon Gopher;

mailto — Aipec 3IEeKTPOHHOMN MOYTHI;

news — HoBoctu Usenet;

nntp — HoBoctu Usenet yepe3 nporokos NNTP;

irc — IIporoxon IRC;

prospero — Ciyx0a kxaranoroB Prospero Directory Service;

telnet — Cchulka Ha MHTEPAKTHBHYIO ceccuto Telnet;

wais — ba3a maHabIX cucteMel WAIS;

xmpp — Ilporokon XMPP (dacte Jabber);

file—Vms nokanbHOTO (aiina;

data — HenocpenctBennsie gannbie (Data: URL);

Ox3otnueckue cxembl URL:

afs — I'mo6anbHoe nms (aitna B aitnoBoit cucreme Andrew File System,;

cid — Vnentudukarop coaepxkumoro st yacteit MIME;

mid — VU neHTudukarop cooOIIeHHIA s SIEKTPOHHON MOYTHI;

mailserver — JIOCTyll K JaHHBIM C MOYTOBBIX CEPBEPOB;

nfs — VM daiina B cereBoit (aitnosoit cucreme NFS;

tn3270 — OMynsauus uHTEpakTUBHOM ceccun Telnet 3270;



MaBa 2. KoMnblOTepHblIe TEXHOOIMMU
16 Ha 3Tane cbopa n npegBapuTeribHON 06paboTKkn

239.50 — doctyn k cmyx6am ANSI Z39.50;

skype — Ilporoxon Skype;

smsto — OTKpbITHE penakTopa SMS B HEKOTOPBIX MOOUIIBHBIX TeseoHax;

ed2k — ®daitnoodbMenHas cetb eDonkey, nocrpoennas no npunuuny P2P;

market — Android Mapxer.

Haubonee s dextuBHOM cmyx00ii a1 moucka unpopmauuu B Mumepneme sBisi-
ercst World Wide Web (BcemupHas nayTuHa) win npocto Web, ncnons3yromas rumnep-
TeKCTOBOE MpejcTaBienne nudopmanuu (mporoxkon HTTP).

st 0630pa mH(bOpMaIK, TOTyYeHHON OT BeO-cepBepa, Ha KIUEHTCKOM KOMITBIO-
Tepe MpUMEHsETCs crelnuagbHas nporpamma — BeO-Opay3ep. OcHoBHasi QyHKIuS BeO-
Opay3epa — oToOpakeHue rurnepTekcTa. BcemupHas nmayTuHa Hepa3pbIBHO CBsi3aHa C I10-
HATHAMU THIIEPTEKCTa U TUNepcchbuiku. bonpias yacte nnpopmanuu B Bebe npencras-
aseT co0oif UMeHHO runepTekcT. s obneryeHus co3nanus, XpaHeHUusI U OTOOpaKeHUs
runeprekcra Bo BecemupHol mayTuHe TpaaulMoOHHO ucrnoibiyercs sa3bik HTML (anr.
HyperText Markup Language), s3Ik pa3meTku rurnepTekcta. Pabora mo pa3meTrke ru-
HepTeKcTa Ha3bIBaeTCsl BEPCTKOM, MacTepa Mo pa3METKe Ha3bIBAIOT BEO-MAaCTEpOM WIIH
BeOMactepoMm (6e3 neduca). [Tocne HTML-pa3MeTky MOMydnBIIMKACS THIEPTEKCT TIOMe-
nraerca B ¢aitn, Takoit HTML-daiin sBnsercs ocHOBHBIM pecypcoMm BecemupHoit nmaytu-
Hel. [locne toro, kak HTML-@aiin ctaHOBUTCS AOCTYNEH BeO-cepBepy, €ro HauuHAIOT
Ha3bIBaTh «BeO-cTpaHuLel». J[s ymydiieHus: BHEIIHErO BUJA BeO-CTPaHMIl MCIIONb3Y-
10T TEXHOJIOTHIO KacKaHbIX Tabmwmil ctuineit (CSS), KoTopas O3BOJISIET 3a1aBaTh €IMHBIC
cTuii oopMIICHHS NI MHOXKECTBa BeO-cTpanmil. HaGop BeG-cTpanull obpasyer BeO-
caift. B runeprekct BeO-CTpaHuIl 100aBISIOTCS THIIEPCCHIIKU. | MIIePCChIIIKM TOMOTAIOT
noJb30BareIsiM BecemupHOW nayTHHBI JIeTKO NepeMeliaTthess MexIy pecypcamu (paiina-
MH) BHE 3aBUCHUMOCTH OT TOTO, HaXOJSATCS PECYPChl HA JIOKAJIbHOM KOMITBIOTEpE WIIM Ha
YIAJIEHHOM CEPBEPE.

B cpene Web nns nombimieHus: 3pQEeKTHBHOCTH TOHCKA Ienecoo0pa3Ho, Kpome
HernocpenctseHHoro BBoja URL aapecoB, NpUMEHATh NOUCKOBBIE CEPBEPBI M KaTallo-
ru Web, vicrionb3yloliye KIoueBble CI0Ba, Hanbosee KPYMHbIMUA U3 KOTOPBIX SBISIOTCS
google.com, yandex.ru, bing.com.

2.3 PaboTta ¢ ocHOBHbIMU BEB-Dpay3epamu

Bbpay3epbl IOCTOSHHO pa3BUBAIUCH CO BPEMEHM 3apOXKACHUSA BceMUpHON nayTHHBI
U ¢ € POCTOM CTaHOBUJIUCH BCE OoJiee BOCTpeOOBaHHBIMU Tporpammamu. Heiae Opa-
y3ep — KOMIUIEKCHOE TPUJIOKEHHE JUIsi 0O0paOOTKH M BBIBOJIA PA3HBIX COCTABIISIFOIINX
BeO-CTpaHMIIbI U JJI MPelOoCTaBIeHUsl UHTepdeiica MexX Iy BeO-caiiToM U ero moceru-
tesieM. [IpakTuyecku Bce MOMyJspHBIE Opay3epbl paclpoCTPAHSIOTCS OECIUIaTHO WU
«B KOMIUIEKTe» ¢ Opyrumu npuioxenusmu: Internet Explorer (coBmecTHo ¢ Microsoft
Windows), Mozilla Firefox (6ecrutatHo), Safari (coBmectHo ¢ Mac OS X u GecriatHo
st Microsoft Windows), Opera (6ecrutatno, HaunHas ¢ Bepcuu 8.50), Google Chrome
(6ecrmatHO), Avant (GecruiaTHo).

Craructuka 3a mapt 2011 roga yrBepxxaaet, uto 95% nepcoHaNbHBIX KOMIIBIOTEPOB
HAXOJIUTCS TIO/ yIpaBJIEHUEM TOW WM UHOW BEPCHUU OTEPALMOHHON cucTeMbl Microsoft
Windows. Haunnas ¢ Bepcun Windows 98, mraTHoil mporpaMmoii JaHHOTO ceMencTBa
OTIepaIOHHBIX CUCTEM I MpocMoTpa Beb-caiitoB siBnsieTcs Internet Explorer (IE).
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Puc. 2.2 — Kapra pacnpocrpanenHoctu Be6-0paysepos B mupe (Il Ineternet Explorer,
I Mozilla Firefox, Google Chrome, Il Opera)

‘A The HTMLS test - How well does your browser support HIMLS? - Microsoft Internet Explorer

®aidn  [paeka  Bug  MBpadHoe  Cepeuc  Crpaeka F

&apec: [ @) b mtmistest.com/ Flo-8-HEGls v e
THE HTMLS TEST

UPDATED!

JUT THE TEST

The HTH|

[&] rotesa - liyililililo VHTEpHET

&

Puc. 2.3 — Buemnuii Bun 6paysepa Internet Explorer 6

Opnnako BBIOOp IITATHOTO Opay3epa, B KOHEYHOM UTOTe, YIUPAETCs B MpeabsBIIsie-
MbI€ K Opay3epy KOHEUHBIM I0JIb30BaresieM TpeboBanus. KoMy-To JOCTaTo4HO «IIpOCTO
IIPOrpaMMBbl», a KOMY-TO HY’KHBI MOILIHBIE CPEJICTBA 110 OTJIAJKE, IUIArMHbI, MUHUMAJIH-
CTHYHBIN UHTEp(ENc U MOIIHBIA MEHEKep 3aKauek.

Tem He MeHee OCHOBHBIE MPUHIUIBI PabOTHI ¢ TOOBIM Opay3epoM B cpefe 0o
OIEpaIMIOHHONW CHCTEMBI COBIAIAIOT.

[lepen Hagamom paboThl HEOOXOAMMO BBECTH B TOJI€ JUIsl BBOAA aJpPECOB JOMEH-
HOE UMl cepBepa Win (ONIMOHAIBHO) BBECTH €ro ip-ajapec HemocpraecTBeHHo. Creny-
€T OTMETUTh, uTo Opaysepsl Firefox, Opera, Chrome (Chromium) Taxxe MO3BOJSIOT
BBOJUTH B aJIPECHYIO CTPOKY HMOMCKOBBIN 3aIlpocC, TaK, Kak OyATO 3TO CAETaHO B MOJE
CHEIHMAIBHOTO TIOUCKA.
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e[
| 3 the HTMLS test - How well does your brows... | + | =
(4= |4 -[B himistest.com r - C'] ['::" Google )-‘] A |-

other b

Parsing rules 2 bonus points [l § |

< !DOCTYPE hrml> friggers standards mode Yoz o

HTMLS tokenizer Yeg ¥
HTMLS tree building Yes »

B3 The HTMLS test - How well dae

€« C' | @ htmiStest.com v A

ﬁ FAsHIK 5TOM CTPAHMUE | 4HMNHACKIAR v | XOTUTE NepeBecTid ee? _ HacTpoidkia » | 3

THE HTMLS5 TEST

waur - ather b

out of

Puc. 2.5 — Bueunmii Bug 6payzepa Chromium 14

Opera n Firefox B mTaTHONW NOCTaBKE MPEAJIAraloT TakKe B IOJIE CHEIUAIBLHOTO
MOMCKA BapUaHTHI JUIsl MecTa moucka (puc. 2.7, 2.8).

[Tocne 3aBepiieHus Mo¥McKa B pabodell YacTy dKpaHa MOSIBISACTCS HadalbHAas CTpa-
HHUIIa I/IH(I)OpMaI_II/II/I, TAC BBIACIICHBI IBETOM U MOAYCPKHYTHI THIICPCBA3HU, YTO MOXHO HC-
HOJIb30BaTh JJIs1 OBICTPOTO 3HAKOMCTBA C IOKYMEHTOM M TIOMCKa HYXXHOH WH(pOpMAaLUH.
,ZIJ'ISI HUCKIIIOYCHHA IMMOBTOPOB IMPU MPOCMOTPE UBET UCIIOJIB30BAHHBIX CBSI3€ll MEHAETCS.
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C:' The HTMLS5 test - How well does your browser support HTML5? - Windows Internet Explorer
# bu | [ e | [
g—\j_;;‘ - IE, hktp: fihtrnlStest, com, ;I |2| |5| I.":' Live Search | 2|~

S MzBpannoe & The HTMLS tesk - How well does your browser suppor...

THE HTMLS TEST

ather ke 5 UPDA'E“D!

COUT THE TEST

out of

Puc. 2.6 — Buemnuii Bug 6pay3sepa Internet Explorer 8

ITouck 1O HY’)KHOMY CJIOBY B JUIMHHBIX JOKYMEHTaX MO>KHO BBIIIOJIHUTH C TIOMOILIBIO
koMmOuHanuu knasuii [Ctrl+F]. BepuyTbes k mpeaplayieii MpoOCMOTPEHHOM CTpaHUIle
MOXHO ¢ moMouipto kinaBumu [Backspace]. IIpu nmoucke MOXXHO OTKPBITH HECKOJBKO
CTpaHUL, KOTOpble OynyT XpaHUThCA B K3Ille Ha BUHUecTepe. Bce coBpeMeHHble Opay3e-
pBI MOJIEPKUBAIOT BKJIAZKH, HO PAcXo[ MaMsATH MpH padoTe ¢ OONBIINM KOJIMYECTBOM
BKJIQJIOK Y BceX Opay3epoB pas3Hblil. CieqyeT yuuThIBaTh, YTO OTKPHITHE OOJIBIIOTO KOJIH-
yecTBa crpanul] ¢ ActiveX/Flash comep:kuMbIM MOXKET CYIIECTBEHHO 3aMEUIUTh PaboTy
cuctemsbl (puc. 2.9). B yactHOCTH, BBUIY 0COOCHHOCTEH yCTpONCTBA JBMXXKa Opay3epa
KoMIaHuM [yIi1, oTaenbHble CTpaHUIIBl CO3JAI0T OTAEIBHBIA Mpolece B MaMsTH (Mexa-
HU3M TI€COYHUIIBI).

Jlns Tex Opay3epoB, B KOTOPBIX INIABHOE MEHIO MPHUCYTCTBYET B HESIBHOH (opme,
K HEMY MOXKHO IOJIyYUTh JOCTYI, Ha)kaB Kiasuily [Alt].

CoxpaHeHrne HEOOXOAMMOM MH(OPMAIMM BBIOIHAETCS OTMETKOM HEOOXOIMMOTO
¢parmMeHTa JOKyMeHTa, KOIMMPOBAHHEM B TEKCTOBBIN PEJAKTOP MJIHM 3alHCHI0 HA BUHYE-
CTep ¢ ucrnoyib3oBaHueM komOuHanuu knasuil [Ctrl+S]. Kaxnplil 6paysep umeer cBou
OCOOCHHOCTH COXpPaHEHUs, KaKue-TO MBITAIOTCS COXPAHUTh CTPAHMILy CO CKpUITaMH,
KaKue-To BUIOM3MEHSIOT html-kon. B pesynbrare umeeM pasHbIi pa3Mep JJIsI COXpaHEH-
HoH ctpanutsl (puc. 2.10, a-Firefox, 6-Opera, 6-Chromium, 2-1E6, 0-1ES).

He3zaBucumo ot Opaysepa, Haxkarue kinaBuiiu [[IPOBEJI] BbI30oBeT nposiucThIBaHUE
crpanuubl, [Home], [End] BepHyT (hoKyc BBEpX U BHU3 CTPAHMIIBI COOTBETCTBEHHO.

ITpu HEoOXoauMoOCTH B JIOOOM Opay3epe MOKHO OCYIIECTBUTH IeyaTh, HAXXaB Ha
kiasuarype [Ctrl+P]. IIpu HeoOxonumocT pacrevarars He BECh Be0-CalT, a OTAEIbHbIC
dbparMeHThl TeKCTa, MOXKHO Tiepen HaxkarueM [Ctrl+P] BeigenuTs HEOOX0MUMBIN ¢par-
MEHT U MpH nedatu ykaszarh onuuio «lledarars Beigenenuey. Takxke BecbMa YIOOHBIM
NpEeACTaBISIETCS MIPEBAPUTEIbHOE KOITMPOBAaHUE TEKCTa ¢ BeO-cTpaHuubl B Windows-
npunoxenue bnoknom (gedit, kedit nnis Linux) JUis OYUCTKH TEKCTa OT CIEIHAIb-
HBIX BEO-CUMBOJIOB U MOCJIEAYIOIIETO KOIMMPOBAHUS MOJITOTOBIEHHOTO (hparMeHra Tek-
CTa B TEKCTOBBIN pPEAaKTOp C HACTPOIKON pazmepa U CTHIIA LIpUPTa.
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The HTMLS test - How well does your browser support HTMLS5? - HYBRID™ [ Classic ] 10l x|
LW opera | B 1he HTMLS test - How w... xl Cy | x]
& = D o~ & Bef | htmiStest.com £ ~| Wokats 6 Googls e

THE HTML5 TEST

your fre r othert

ABOUT THE TEST

The HTh

out of :

H & 3 O | Bra (100%) |Earpy3|<a. - —{

Puc. 2.6, a— Buemnwmii Bun 6paysepa Opera 11.5

R
L kate B
| ';.. Google
A Anaekc
E B FoHTakTe
T DZOM.ru

52 Mowck@mail. Ru
E SoftPortal. ru
W wikipedia
‘ = artfield
L—Q Anaekc Cnoeape
| E Eing
| &' vahoo!
2 Hetcom

}' HacTpoMTE NOMCE, ..

Puc. 2.7 — BapuanTsl noucka 6paysepa Opera

2.4 lNownck B ['yrne

2.4.1 OcHOBbI Noucka

UroObl BBECTH 3ampoc, HaredaraiTe KiatoueBble cioBa u Haxmute ENTER mm6o
nienkHuTe KHOTKy «Ilonck B Googley.

['yr1 ucnonb3yer HHTEIEKTYa IbHYI0 TEXHUKY aHaIN3a TEKCTOB, KOTOpasi O3BOJISET
UCKaTh Ba)XKHbIE M BMECTE€ C TE€M PEJIEBaHTHBIC CTPaHUIBl MO Balemy 3ampocy. s
storo ['yr aHanu3upyeT He TOJIBKO CaMy CTPaHUILy, KOTOpasi COOTBETCTBYET 3alpocCy, HO
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[W * Bukvnegma ()

C OZ0M.

& rriceru

W Burrneaua (ru)
2 Towck@Mail, Ru
(= ARk, CnoBapi

¥MPpaEnEHME NOWCKOBEIMIA CUMCTEMAMI. .

Puc. 2.8 — Bapuants! noucka 6paysepa Mozilla Firefox

=10l =10
®alin  Oapametpel Bua  Crpaska ©akhn  Dapametpsl Buag  Chpaeka
Mphnoxeris  Mpouecce! | Bocrponeficrore | Cets | Monbsoparenn | Mproxenna Mpouscce! | bocrpoasiicrane | Cere | Monssosarem |
Vg ofpaza [ nonesosar... [K[ unf rMawame [ =1 Ving ofpaza [ v nomesgsar,. [ €[ an]  nawsre
msksc.exe AamerncTpaTop 0 00 10796 KB ZGISTrayNotifier,... Admanpctpatop O 00 S 672 KB
mstsc.exe Aamanmctpatop 0 00 1Z016KE AcroRd32.exe AamarveTpatop 0 38532 KE
atizevi.exe SYSTEM oo 952 K5
atizevxn.exe SYSTEM oo 2096 KB
OrderReminder.exe  Aamannctpatop 0 00 Z 340 KB csrss.exe SYSTEM o oo 8 104 KE
PaintDOtMet.ex6  AAMMHHCTPATOR 0 00 49944 KE ctfmon. e AardnveTpsTop 0 00 4636 KB
Packadmin.exe AgmprvcTpatop 0 00 2526 KB E_FATIFFF EXE AarveneTpsTop 0 00 4152KB
Portable Radmin ... Aawarnctpatop 0 03 13292 KE eguiexe AamvrveTpatop 0 00 5088 KE
aip.exe AamMbncTpaTon 0 00 16024 KE ekrn.exe SVSTEM 0 00 728S6KE
services.exe SYSTEM o o 5836 KE expl 0 45 476 KB
smss.exe SYSTEM o o 72 KE Fir i 14
SOUNDMAMEXE — AAMdHHCTPaTOR 0 00 3488 KE ias. exe SVSTEM o 00 1 388 KB
spoolsy. exe SYSTEM o o 3008 KE Isass.exe SYSTEM o oo 5892 K6
svehost.exe SYSTEM o o 1836 KB msdhc.exe NETWORK SER... 0 00 792 KB
svehost.exe WETWORKSER... 0 00 2172KE msim. exe AfrkHAcTDATOR 0 00 17 104KB
svehost.exe NETWORKSER... 0 00 3832 KE mstsc.exe AamanveTpatop 0 00 10796KE
svehost.exe LOCALSERVICE 0 00 1608 KE mstsc.exe Aamanvepatop 0 00 12016KE
svchost.exe SYSTEM 0 00 15860KE notepad.exe AamaHneTpaTop 0 00 4 605 KE
svchost.exe SYSTEM o oo 30zKE x| opera.exe AamanveTpaTop 0 41 Z38204KE |
¥ oTofpaware npouecce) Boex nonkzosaTenel | Jagepwits npousce [ OTofpaxate Npouscekl Boex NoNEz0BaTENeH  SapepwiTe NpOUSCC
[Mpoueccos: 45 [3arpyaica UN: 52%. [Belaenee namaTh: TO0MB [ 16 [Mpouecces: 48 [3arpysca Ln: 919 [Botacnerme navaTh: 958ME [I6

a o

AvcneTuep aaaaq Windows =10l x|

©aln  (apameTpel  Bus  CHpaEks

Mpnnoserns Mpousces! | Boicrpoasiicrene | Cete | Monesosarenn |

VinA ofipasa [ vima nonesosat... [ K. un| Mamats | =
ZGISTrayletifier. ... Aawimnctpatop 0 00 S 672 K6
AcroRd32 exe AammmmcTpaop 0 00 38532KE
atizevx.exe SYSTEM o oo 952 KB
atizevocexe SYSTEM 0 0o 2 096 K6

] 1] 1 3
chrome.exe ABMHHHCTRATOP 0 oo 23 252 Kb
chrome. exe AamvmecTpaTop 0 00 32236KE T
chrome. exe AammmmcTpaTop 0 61 75 916KE
chrome.exe ALMHHHCTRATOP 0 oS 33 348 KB
chrome. exe AamvmmcTpsTop 0 00 32 460KE
chrome. exe AamvmmcTpaop 0 19 40044 KE
chrome.exe ALMHHHCTRATOP 0 oo 20 700 KB
csrss.Exe SYSTEM 0w & 686 K6
ctfman. exe AammmmcTpaTop O 00 4 638 KB
E_FATIFFP.EXE ALMHHHCTRATOP 0 oo 4152 KB
eguiexe AgwimncTpaTop O 00 5 085 K6
ehrn.exe SSTEM 0 00 73434KE
explorer. exe ALMHHMCTRETOP 0 oo 45 476 KB
jas.exe SYSTEM 0 m 1424K6 =]

¥ OTOfipaaTh NPOLECCH BleX NONE30BATENEN  SasepwiTe Npousce

[poueccos: 53 [3arpyska UN: 100%  [Beiaenshve namathi 809ME /16 7

[54

Puc. 2.9 — Brigenenue namstu Opaysepamu a) Opera, 6) Firefox, ) Chromium

U CTPaHHUIIBI, KOTOPHIE HA HEE CCBHUIAIOTCS, YTOOBI ONPEAETUTh IEHHOCTh 3TON CTPaHUIIbI
JUs 1enei Bamero 3amnpoca. Kpome toro, I'ymn mpeamnodyuraer CTpaHMIbl, Ha KOTOPBIX
KJIFOYEBBIE CJI0BA, BBEIECHHBIE BAMHU, PACIOI0XKEHBI HEAAIEKO APYT OT Apyra.
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21x| 2ix1

Pasrep: .20 MG (31364 571 i) Pasiep: 430 MG (4 510,926 6sir)
Ha avcre: 3.40 M 13 571 712 vl Haguere:  433M6 [4 612 036 avir]

Conepaor: P atinos: 1 manox. 0

[ R resrafne 21 ¢ 14946

Lpwre prpusares 17 [TGAKS e Lpyrie

2= Usovcrsa ito ap

nd Sattings\AarasicrpaTap. NIKI\Pae

2,76 ME (2898 130 sair)

Omrrena e o e
| ceoiicTea: Hosan nanka [z1x]
O6ume | Besonacracts | Hactponma |
D [Heean nanka

Settings\Patiowsit cTon
554 Garm)
Haaucke: 419 M (4 395 008 Sairr)

Cogepaur:  “Painoe: 1:nanek: 0

Coanak 26 cenragpa 2011 r. 10:56:10

ATpuEYTH ¥ {Toneka aTeniae LOpyrue.

0K | Omwens T pimerire

Puc. 2.10 — Pa3zmep nanku ¢ cOXpaHEHHOM CTpaHULER

2.4.2 Tlokas KIHo4eBbIX CroB B pesyrbraTax

Kaxxaplil pa3 B CIMCKE HaWJEHHBIX CTPaHULl [yl MOKa3bIBae€T OTPBIBOK M3 TEKCTA
Ha CTpaHUIE, BBIIEISS B 9TOM OTPBIBKE KJIIOUEBbIe clioBa. TeM cambIM oOJerdaercs
oOHapyKeHHE KIIIOYEBBIX CIOB B TEKCTE.

Bropoii cioco6 yBHUIETh KIIIOYEBBIE CIIOBA — 3arpy3UTh CTpaHUIly 1o ccbuike «Co-
XpaHeHo B Kamie». Hemocrarok 3Toro crmocoba (a MHOTJA 3TO paccMaTpuBaeTcs Kak
IPEUMYILECTBO) — B TOM, YTO Bbl BUJUTE HE Ty CTPAHUILY, KOTOpasi €CTb CETOAHS, a TY,
KoTOpasi coxpaHeHa B Oasze ['yria.

Tperuii cnoco0 — TpaaUIIMOHHBINA TSI IPOCMOTPA TEKCTa B Opay3epe — HCIOIb30-
Bath couetanue kiuasuil [Ctrl+F]. [TosBUTCS OKHO «HAMTH», B KOTOPOE BBOASTCS HC-
KOMBbI€ ciloBa. Packiazika KiaBuaTypbl, yCTAaHOBJIEHHAs: B 3TOT MOMEHT Ha KOMIIBIOTEPE,
3HAYEHUSI HE UMEET.
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2.4.3 Jlornyeckoe «U»

ITo ymonm4aHuIO MpH HANMCAaHUU CIIOB 3ampoca 4yepes npobesn [yt umer JoKyMeH-
THI, COZIEp>Kalllie BCE CJIOBA 3ampoca. Bam He HYHO BBOAMTH ornepaTop «and» Mexmy
cioBamu 3ampoca. [IoMHHTE, YTO TOPAIOK PACIONOKEHHS CIIOB BIUSET HA pPE3ysbTa-
Tl Moucka. YToOsl emie Oosblie Cy3uTh 00JacTh MOMCKA, 3a7aBaiiTe MOMOIHUTEIbHbBIE
YCIIOBHSL.

[KpETIbSA HOI'M XBOCT]
About 141,000 results (0.18 seconds)

B uneonorun I'yrma naHHBIM 3anpOC paBHO3ZHAYEH 3alpocCy, IJe KIKOYEBBIE CIOBA
00BEIMHEHBI OTIEPATOPOM JIOTHUECKOTO «M»:

[Kpuibss AND Horu AND xBoOCT]
About 14,800,000 results (0.17 seconds)

Fyrn HUTHOPHUPYET O6HII/I€ CJIOBA M CMUMBOJIbI Ha HEKOTOPBIX A3bIKaX, TAKUC KaK «IIC»
U «KaK», a TaKkke HEKOTOpbIe OAMHOUHBIC UGPBHI U OYKBBI, TaK KaK OHH 3aMEJISIFOT
IMOUCK U HC BJIUAKOT Ha KaUCCTBO PE3YJIBTATOB.

Ecnu o61iee cnoBo HEOOXOAMMO JUIsl TOTyYSHHS HYKHBIX PE3YJIbTaToB, TO €r0 MOX-
HO BKJTIOUUTH B YCIIOBHE IOMCKA, TIOCTaBHUB mepen HUM 3Hak «+». ([lepen 3HaKoM «+»
00s13aTeNIbHO JTOJDKEH OBITH TTPOOet.)

Eme ogmH croco® BKIIOYEHHUS OOIIETO CIIOBA — 3TO IMOWCK IO CIIOBOCOYETAHHIO.
[Ipocto momectuTe ABa win Oosiee 0B B KaBbIYku. OOIIUE CIOBA HE UCKITIOYAIOTCS U3
MOKCKA TI0 CIIOBOCOUYETAHHIO.

[3Be3gHEIe BOMHH 2n0u30n +1]
About 284,000 results (0.19 seconds)
[”3Be3OgHEIe BOMHH 30u3o0n 17]
About 163,000 results (0.19 seconds)
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2.4 4 3arnaBHble BYyKBbI NN MPOMUCHbLIE?

I'yrn HE uyBctBuTENEeH k peructpy OykB. Bce OykBbl BOCIpMHMMAIOTCA Kak Mpo-
IIMCHBIE, BHE 3aBUCHUMOCTH OT TOTO, KaK X BBOJMJIU B OMCKOBYIO CTPOKY.

[Bnagumup IIyTuH]
About 45,000,000 results (0.14 seconds)
[ BJlTaOUMUP IIYTHH ]
About 45,000,000 results (0.14 seconds)

2.4.5 JIlornyeckoe «UJTN»

ITumercsa ¢ nomourpto oneparopa OR mnM ¢ UCNONIB30BaHUEM BEPTUKAJIBHOM uep-
Thl «|». OOparure BHMUMaHue, uyto omnepatop OR momkeH ObITh HamMcaH 3arjaBHBIMHU
OyKBaMH.

[Windows OR Linux]
[Windows | Linux]

HuTepecHo, uto ['yri1 MOXKET MOKa3aTh U T€ CTPAHUIIBI, HA KOTOPBIX HET KJIFOUEBBIX
CJIOB, HO ATH CIIOBa COJIEPKATCs B CChUIKaX Ha MOKa3aHHYIO CTpaHully. B Takom ciyuae
IpU TMPOCMOTPE CTPAHUIIBI C TOMOIIBI0 CChUIKH «COXpaHEHO B KdIIe» OyaeT BUAHA
HAJMUCh: «ITU CJIOBAa MPUCYTCTBYIOT TOJIBKO B CCBUIKAaX Ha 3Ty cTpaHuIly: Windows
Linux».

2.4.6 Mopdonornyeckuin nounck

I'yrn ymeer ckinoHsTh cnoBa. To e€cTh, TA€ 3TO YIYUIIUAT pe3yibTarhl Mmoucka, [y
OyZeT WcKarh HE TOJBKO CIIOBa M3 3ampoca, HO U ux ¢dopmbel. Hampumep, mis 3anpo-
Ca «KakK JIeUUTH OXKOTI» OyIyT TaKKe HalJIEeHBbI CTPAHHUIIBI, COIEPIKAIIUE «JIeUeHUE
OXOT'OBY, ISl K3BOH KOJIOKOJIa» — «KOJIOKOJILHEIA 3BOHY, I «dyTbON aH-
CJIMACKUM UEMIIMOHAT» — «UeMIHOHAT AHrnuu rno Pyrbony», a I «py-—
cudukanusa ICQ» —«pycudukaTop ICO»

Mopdonorndeckuii TOUCK MOXHO OTKJIIOUUTH B JIFOOOH MOMEHT, MOCTaBUB OIIe-
parop + mepes CIIOBOM HIIM B3siB CJIOBO B KaBbluku. Hampumep, 1i1s 3ampoca [3BOH
+KOJIOKOTIa] WK [3BOH «KOJIOKOJIa»|, OyIeT HAalJCHO TOJNBKO TOYHOE BXOXKICHHE
CJIOBa KOJIOKOJIA, @ KOJIOKOJILHHEM 3BOH HaljiecH He Oy/eT.
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2.4.7 Tlounck cnoBocoYdeTaHumn

WHoraa Hy>XHBI pe3ynbTaThl MIOMCKa, COJepIKale TOYHOE CI0OBOcoYeTanue. B aTom
CJIydae MpOCTO BO3BMHTE YCIIOBHS IMOMCKA B KaBBIUKU.

[Touck no cioBocoveTannio 0codeHHO 3G (HEeKTUBEH MPU MOUCKE UMEH COOCTBEHHBIX
(«MBan I'po3Hblit»), nuTar («OeneeT mapyc OIWHOKHUID) WM MOMYJISIPHBIX BbICKa3bIBa-
HUll («CyacTiuBbIe 4acOB HE HAOIIOAAIOTY).

2.4.8 Yny4yweHune 3anpoca BO BpeMs noucka

ITockonbky I'ymi BeIaeT Bce CII0BA, KOTOPBIE BBl BBOJUTE B 3aIIPOCE, UMEET CMBICII
COCTaBJISATh HOBBIE 3alpOCHI, COJIEpIKallie T€ CIIOBa, KOTOPhIE Bl 3a0bLIM BBECTH B Ha-
yaJie MOMCKa, HO HAIlUIM B XOJ/I€ €T0 BBIITOJIHEHHS B HAMIEHHBIX TEKCTaX. B psane ciayyaes
3TO MOXKET MOMOYb YIy4IIUTh MoucK. Ecnu ke 100aBiaTh 3TH clloBa K y>K€ MMerollle-
MyCsl 3aIpOCy, TO MOYKHO MHOTZA U3JIUIIHE CYy3UTh JIMANIa30H PE3yJIbTaTOB.

2.4.9 WckntoyeHune crioB 13 3anpoca. Jlorndeckoe «HE»

Kak u3BecTHO, MHPOPMALIMOHHBI MYyCOp 4acTO BCTPEUAETCS MPU COCTABICHHUM 3a-
npoca. YToObl €ro ynaauTh, CTAaHAAPTHO UCHOJB3YIOTCS ONEPaTOpbl UCKIIOUEHUS — JIO-
ruueckoe «HE». B I'yriie Tako#t oneparop npeacTaBiieH 3HaKOM - («MHHYC»). Mcnionb3ys
JTOT OIEPATOP, MOKHO UCKIIIOYATh U3 PE3yJbTaTOB IIOMCKA T€ CTPAHULIbI, KOTOPBIE CO-
JIep’KaT B TEKCTE OIPEIEIICHHBIEC CII0BA.

[XypaBnpb Kojonelr]

About 263,000 results (0.24 seconds)
[XypaBnbk koJiojel] -ITula ]

About 132,000 results (0.18 seconds)
[KypaBnp -xoJogel] -ITula]

About 2,580,000 results (0.20 seconds)

I'yrn BocpMHMMAET Kak 3HAKH, CBSA3BIBAIOIIME CJIOBA B €AMHYIO (hpa3y, HE TOJb-
KO KaBBIYKH, HO M TaKHWE CHUMBOJIBI, KaK CIDII (KOocas 4epTa), 3BE310YKa, TOUKa, 3HAK
paBEHCTBA, aroCcTpod.

[6aTMeH U POOUH]

About 458,000 results (0.15 seconds)
[63TMeH-U-PO6UH ]

About 1,520,000 results (0.14 seconds)
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[6aTMeH/u/PobUH ]
About 456,000 results
[ 65TMeH=U=pObOUH ]
About 456,000 results
[6aTMeH .U . pObUH ]
About 457,000 results
[6oTMeH*n*pOOUH ]
About 457,000 results
[6oTMeH’ u’ pobuH]
About 937,000 results
["6aTMeH u pPobunH” ]
About 943,000 results

(0.15

(0.14

(0.12

(0.16

(0.29

(0.29

seconds)

seconds)

seconds)

seconds)

seconds)

seconds)

Bo Bcex BblIIIENPUBECHHBIX CIy4asX MEpBbIM B BblAade€ CTOUT TEKCT, (parMeHT
kotoporo npuseneH Huxe: «batMen u Pooun (BATMAN & ROBIN). Beé o punib-
Me: pororpadum, 060M, KOMMEHTAPUM MOJIb30BaTeJel, CEAHChl, HOBOCTH, PeTHHT
¢puiabma.. .».
[Ipu s3TOM BCce Tpu cioBa— «03TMEH», «W», «POOMH» pAacCCMATPHUBAIOTCS KaK OT-
JIeNIbHBIE, HO CTOSIIIUE PSIIOM U B 3TOM MOCIIEA0BATEILHOCTH.

2.4.10 KonunyecTBo CrioB B CTPOKE Moucka

['yrn yuuteiBaet B 3ampoce 32 cioBa, a BCe MOCIEAYIONIUE CIIOBA UTHOPHUPYET.

DTO XOpOIIO BUJIHO, €CJIM BBECTH 3aMpPOC, COEPKAIINNA YUCIUTENbHbBIE Toapsa. Ha-
npumep, uucna ¢ 1 1o 35. B pe3ynbrarax Kak peleBaHTHbIE OTOOPa)KaloTCs TOIBKO 32
CJIOBA 3aIpoca:

[ +1 +2 +3 +4 +5 +6 +7 +8 +9 +10 +11 +12 +13 +14 +15 +16
+17 +18 419 +20 +21 +22 423 +24 +25 +26 +27 +28 +29 +30 +31
+32 +33 434 +35 ]

Pesynbrar:

About 12,780,000,000 results

(0.23 seconds)

"33" (and any subsequent words) was ignored because we limit
queries to 32 words.

2.4.11 3anpoc noacTtaHOBKM

Fyrn MNOAACPKUBACT BaAPpUAHT IMOUCKA, KOTZIa BMCCTO LICJIOTO CJIOBA B 3allpOC BBOAUT-
Ci 3BC304YKa. OTta 3BC3J0YKa HA3bIBACTCA 3alIPpOCOM IMOACTAHOBKHU.

Hampumep, no 3ampocy:
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[HOPA *]

Byner BbigaHo:

nord-news.ru

nordnews

Hoppn Ilopran

Hopn TpeBen

Hopp-Kanuran

Hopo-octT

ITo 3ampocy:

[mapTusa * u *]

BynyT BeIBEEHBI pE3yNbTATHI:
[lapTusa KOMMYHHCTOB U AEU
[lapTuss 60raTHX ¥ BIIUATEIILHHX
[lapTusa XYJIMKOB U BOPOB
[lapTusa MuUpa ¥ e€OUHCTBAa

2.4.12 Vcnonb3oBaHne CUHOHMMOB

J1J1 aHTIIOSI3BIYHOTO cerMeHTa ['yria BO3MOYKHO UCTIOIb30BaHNE CIEIUAIbHOTO CHM-
BOJIa ~ («THJIBJA») JUIsl IOWCKAa CHHOHMMOB TIOMCKOBOTO 3arpoca. CpaBHHTE:

[cola]

"

[~cola]

B nepBom ciiyyae B pesysbTar BblAaud Ha nepBoe Mecto nomaner cadt COLA —
Laboratory Accreditation. Bo Bropom ciyuyae, B epByIo MATEpKY MonaayT cailTel Pepsi
u Coca-Cola Company. OqHako camblil peleBaHTHBIN 3ampoc Ui TOTO, YTOOBI MOTy-
YUTh MPEJCTaBICHUE O TOM, YTO UMEHHO Ha3bIBAETCsI CIIOBOM COla, MOJKHO C TIOMOIIBIO
3arpoca IoACTaHoOBKU [* colal.

2.4.13 Onepatopbl noncka

I'yr1 noanepx’uBaeT crenuaabHble ONepaTopsl MOUCKA, YAaCTh U3 KOTOPBIX TOCTYIHA
IIPU UCIIOJI30BAaHUM «PacHIMpeHHOro noncka», a 4acTh HET.

BBoauTh cnernuanbHbple onepaTopsl CleayeT nocie (UM npeasapsis e€) CTPOKH 3a-
mpoca 4epe3 mpooer.

Hanpumep, utoObl HaiiTu Bce yrnomuHaHusi o HaBaabHOM Ha oduIMalbHOM caiite
npaBuTeNbCTBA Pocculickoit deaepaiuu, UCIOIb3YETCs CAEAYIONN 3a1poc:

[HaBanbHHE Site:npaBuUTeNILCTBO.PY]

Paccmorpum Hambosee nomyssipHbIe OnepaTopsl MOKCKa

site:cant

Haiitu crpanulel, npuHajiexaiiue ONpeaeeHHOMY JIOMEHY M BCEM €ro IMojJio-
MEHaM, a TaKXXe JIOMEHaM BEpXHEr0 YPOBHS U JTUPEKTOpUSIM. MOXKHO HCHOIB30BaTh
noruueckoe MJIN ni1s moncka mo HECKOJIBKUM JIOMEHAM.
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Linux site:linux.org.ru]

Linux site:org.ru]

Linux site:(ru | ua)]

xfce site:cdimage.debian.org/debian-cd/]

L T e T e T s |

filetype:Tun

ITouck ¢aitnos onpenenennoro pacummpenus: HTML, XML, PDF, DOC, PPT, XLS,
RTF, DJVU.

[Yuebuuk Qusuxa filetype:pdf]
[nmauncbepr filetype:djvu]

link:canTt

ITouck CTpaHUI], KOTOPBIC CCbIIAOTCA Ha CTpaHHUILy, I10 KOTOpOfI CACJIaH 3aIpocC.

lang:A3bik

ITouck cTpaHUIl HAa ONIPENEICHHOM S3bIKE.

[pepsi lang:ru]
[pepsi lang:fr]
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JlacT pe3ynbrar AJisi pyCCKOTO M (hpaHIy3CKOTO S3bIKAa COOTBETCTBEHHO.

related:agpec

[Tonck NOX0XKMX Ha YKa3aHHYIO CTPaHUI]

cache:agpec

[Touck mpenpiayiell Bepcuu BeO-CTPAHULIBI W/WIIN YK€ HE CYIIECTBYIOIIEH 1O MpH-
yuHe ynaneHus. [TouckoBas MalMHa XpaHUT BEPCUIO TEKCTa, KOTOpas MPOUHIEKCHPO-
BaHa IOMCKOBBIM TMAayKOM, B CIEIMAJIbHOM XpaHWIWIIe B (opmare, Ha3bIBAEMOM K3-
nieM. KammpoBaHHY0 BEpCUIO CTPAHMIIBI MOKHO M3BJI€UYb, €CIIM OPUTMHAJIbHAS CTPAHU-
I1a HeJIOCTYyMHa (HarmpuMep, He paboTaeT cepBep, Ha KOTOPOM OHa XpaHuTcs). Kamupo-
BaHHasl CTPaHUIlA MOKA3bIBACTCS B TOM BHJIE, B KOTOPOM OHa XpaHUTCS B 0a3e TaHHBIX
MOMCKOBOM MalIMHBI U COMPOBOXK/IAETCS HAIMUCHIO HABEPXY CTPAHUIBI O TOM, 4YTO 3TO
cTpaHuua u3 Kdma. Tam ke comaepkuTcs MHGOpMaIUs O BPEMEHH CO3JIaHUS KAIIUPO-
BaHHOM Bepcuu. Ha cTpaHuIle U3 KdIa KIIFOUEBBIE CJIOBA 3aIpOCa MOJCBEYCHBI, IPUYEM
Ka)XJI0€ CJIOBO JJISl yA00CTBA MOJIB30BATENs MOACBEYEHO CBOMM I[BETOM.

info:agpec

ITouck crpanunpsl B uHnekce. Omnepartop info: mo3BosiseT yBUAETh MHPOPMAIUIO,
KOTOpas u3BecTHa ['yriy 1o 3Toi cTpaHuLe.

[info:apple.com]
Brimaua:

Apple
www.apple.com/
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Apple designs and creates iPod and iTunes, Mac laptop
and desktop computers, the 0S X operating system, and the
revolutionary iPhone and iPad.

safesearch:3anpoc

be3onacHbli OUCK ¢ (pUIIBTpaIel MaTepUalioB, COAEPKAIINX CEKCYaIbHbIE CIICHBI.

date:mecsu,

[To3BoyISIET OrpaHUYUTH 3aIIPOC MO BPEMEHHU JIaBHOCTU CTPaHUL, MapameTp MeECL]
MOJXKET MPUOOpETaTh 1EeIbIe 3HAYCHUS.

allintitle:sanpoc

BBIBOIUT CHHMCOK CTpaHUI], B KOTOPHIX BCE CJIOBA 3allpOca OTMEYEHBI B 3arojOBKE
UCKOMBIX cTpaHull (T.e. BHyTpu Tera <TITLE> B HTML).

intitle:3anpoc

IToka3piBaeT CTpaHUIlbl, HA KOTOPBIX BCTPEUAETCS TOJBKO TO CIOBO, KOTOPOE CTO-
UT HEMOCPEICTBEHHO IOCJE OINEepaTopa, COAEPXKUTCS B 3aroJIOBKE, a BCE OCTalIbHBIE
CJIOBa 3ampoca MOTYT OBbITh B J1000M MecTe TekcTa. Eciu mocraButh omepatop intitle:
nepes KaxabIM CIOBOM 3alpoca, 3TO OyleT SKBUBAJIEHTHO HCIIOJIB30BAHUIO Olleparopa
allintitle:

allinurl:3anpoc

[Tonck orpaHnyeH TeMu JOKYMEHTAMH, B KOTOPBIX BCE CJIOBA 3alpoca COAEPIKATCS
TOJIBKO B a/Ipece CTPaHHIIbI, TO €CTh B url.
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[allinurl :mamyEIK MOJIOKO ]

Pesynwsrarom Oyner:

Your search - allinurl:mamabik Moiok0o - did not match any
documents.

[allinurl :mamyeEK OHUBO ]
About 577 results (0.20 seconds)

Omnepatop allinurl: paGoraer TonbKO cO cloBamMH, HO HE CO CIy>KeO-
HeIMU (parmentamu URL. Takue crenuanbHble CUMBOJBI, KaK CIIMI
WIM TOYKA, HE OKaXXyT MOJIOKUTEIBHOIO BIMSHMS Ha pe3yJabTar. 3aTo
OHU OKaXYyT OTPHIIATENIBHOE BIUSHUE, T. K. MOTYT OBITH BOCIPHHSTHI
['yriiom kak mombITKa BBECTH B 3alpOC TOUHYIO (pasy.

inurl:3anpoc

C1n0BO, KOTOpPOE PACIONIOKEHO HEMOCPEACTBEHHO Mocie omepartopa inurl: , Oyaer
HalICHO TOJIBKO B AJIPECe CTPAHHIIBI, & OCTATIBHBIC CJIOBA — B JIFOOOM MECTE TaKOH CTPAHMUIIBL.

allintext:3anpoc

ITouck orpaHuyeH TEMHU NOKYMEHTaMH, B KOTOPBIX BCE CJIOBA 3alpoca COAEPKATCA
TOJIBKO B TeJl€ CTPaHMIIbI, TO €cTh B Tere <BODY>.
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intext:3anpoc

CI10BO, KOTOpPOE PACIIONIOKEHO HEMOCPEICTBEHHO IMOCie omeparopa intext: , Oyaer
HalJICHO TOJIBKO B TEKCTE CTPAHMIIBL, @ OCTAIBHBIC CIIOBA — B JIFOOOM MECTE TaKOM CTPaHHMIIBL.

index of 3anpoc

['yri mokasbIBaeT copepxkaHue AUPEKTOPUM Ha cepBepe.

define:3anpoc

I'yrn ga€r TonkoBaHME TOMY, YTO YKa3aHO B Ka4eCTBE 3ampoca.

[define:cMBICTT ®U3HU]

Pesynbrar:

CMEICTT ®M3HH, CMBCIH OHTUA—dunocodckas u OyxoBHaAss npobie-
Ma, UMeKIasi OTHOWIEHWE K ONpenesyIeHHI KOHEUHOH LeJM CYLeCTBO-
BaHUs, [NpefHAa3HAUEHUs UEeJIOBEeUeCTBa, ueJyioBeka Kak 6buonoru-
Yeckoro BHIA, OOHO M3 OCHOBHHX MHPOBO33PEHUECKHUX IIOHATUH,
UMeplnee OI'POMHOE 3HAUeHUHe [OJId CTAHOBJIEHUS OYXOBHO-HPaABCT-—
BEHHOI'o. . . More»

2.4.14 T1lonck YMCNOBbIX 3HAYEHUN

Jlnst Tex, KoMy HMPUXOTUTCsS paboTars ¢ mudpamu, ['yrin qan Bo3MOKHOCTh MCKATh
JTMara3oHbl MeX Ay ynciaaMu. J{Jis Toro 4ToObl HATH BCe CTPAHMULIBI, COAEpIKAIINe YHuCia
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B HEKOEM JAMAIA30HE «OT-I10», HAJA0 MEXAY 3TUMHU KpailHUMM 3HAUEHUSMH MOCTaBUTb
JABE TOYKMN.

Hampumep, no 3ampocy

[HacemneHue Tomcka 1800..2011]

Oy/lyT BBIJAHbI CTPAHMIIBI C YKa3aHUEM Pa3HbIX JIaT U MPUBEICHHON YHCIEHHOCTHIO
HaceseHus ropona Tomcka.

[HOyT6yk $300..500]

BriBesier cnivcok HOyTOYKOB, MOJNAAAIONINX MO 3aJaHHBIN 1IEHOBOW JIHANa30H.

2.4.15 KHonka «MHe noBeseT» (B aHIMUNCKOM BapuaHTe —
"I'm Feeling Lucky")

Knomnka «MHe noBe3eT» pacnoiiokeHa Ha NIaBHOW crpanuue ['ymia. I1o Toi kHOD-
ke 'y BeiiaeT Hanbosiee peneBaHTHBIN, C €ro TOYKU 3peHus, pe3ynbrar. OOBIYHO 3TO
MIOMOTAEeT MpHU OBICTPOM TOUCKE KaKOH-TO (akTHueckoil HH(popMaluu, Korna He Tpe-
OyeTcst mogpoOHOTO M3yueHus: Bompoca. [locne Haxkatus KHOMKU «MHE MOBE3ET» BbI
IIOMa1aeTe HETIOCPEACTBEHHO Ha CAalT, KOTOPBIN I 'yIil mpejuraraer B Ka4eCTBE UCKOMOTO.

2.4.16 PacwunpeHHbIN Nonck

JIist TeX, KTO B 1I€JIOM TIOHMMAET, Kak pabOTaeT MOMCKOBash MallMHa, HO HE XOYeT
3allOMUHATh OTIEPATOPHI 3alPOCOB, W MPHU STOM COMIIACEH Ha MOTEPI0 YacTh MHGOpMa-
nnu, nopoiaer CTPAHUIIA PACHIMPEHHOI'O ITONCKA, nmo3Bossionias BEITIOIHUTh
MOYTH BCE JICHCTBUSI, 3aJJaHHBIC B SIBHOW (pOpME C MMOMOIIBIO OTIEPATOPOB.

3HaueHue NnapaMeTpoB MOUCKA, IPUBEIEHHBIX Ha pUCYHKe 2.11:

A3biK: yKaXKUTE, HA KAKOM SI3bIKE JTIOJDKHBI OBITHh TPECTABICHBI PE3YIbTATHI.

Ilouck no mexuonoeuu: Haxonutre uHpopmarmio, cBs3anHyo ¢ Apple Macintosh,
BSD Unix, Linux uinu Microsoft.

Jlama: pocMOTpUTE Pe3ybTaThl 3@ MOCIEAHUE TPH, IIECTh WM JBEHAATH MECSLIEB.

Pacnonoowcenue: ykaxure, riie yCIOBHsI TIOUCKA JIOJDKHBI TIOSIBIISITHCS HA CTPAHUIIE —
B JIT0OOM MecTe, B 3aronoBke uian B URL.

Jlomenbl: BBITIOTHUTE TTOUCK TOJBKO B MIpe/esiaX yKa3aHHOTO BeO-calTa WIId UCKITIO-
YUTE 3TOT CAUT U3 MOMCKA.

besonacnwiii nouck: QUIbTpyeT HEMPUCTOWHOE COIEPIKaHUE U3 PE3YNIBTATOB IMTOUCKA.

Iouck no cmpanuye: mocneqHue aBe oOIacTH B Gopme 00eCIeyrBarOT MPOCTOMN
crioco0 ucnomnb3oBarhk related: u link: cuHTakcHchl. Bbl MOXkeTe MCTIONB30BaTh 3TH CIie-
[IHATBHBIC 3aMPOCHI, YTOOBI HAWTH O0JIbIIIE HH(GOPMAIIHH O JIFOOOM ONpeIeTICHHOM CalTe.

2.5 lNowuck B AHaekce

Tak xe kak u [y, mouckoBast cucteMa ot SHAekca Mo3BOJIAET UCIOJb30BaTh CIie-
[IMAJTLHBIC CUMBOJIBI 111 U3MEHEHHS YCIIOBUM BbIaun. B Tabmuiie mpuBeneHbl TpUMEpPHI
Y MOSICHEHUS ISl Pa3HbIX BAPUAHTOB TMOMCKA.

[Tpumep 3HaueHue
«K HaMm Ha yTpeHHUH paccoin» ITouck TOYHOTO MOPSAAKA CIOB WX LIUTAThI



MaBa 2. KoMnblOTepHblIe TEXHOOIMMU

34 Ha 3Tane cbopa n npegBapuTeribHON 06paboTKkn

«[IpubsL * mocom»
noaropOymKu & Mocoi

cHapsixaiics && nobyab

nIyXaps | Kyponarky | Koro-HuOynib
HE CMOTelIb << BUHHTH

s JIOJIKOH /2 Ka3HWUTH

rocynapcTBeHHnoe aeno && /3
yJaBJIMBaeIIb HUTh
HEILTO S ~~ oMy
pu MOEM /+2 ymy

Yal ~ JanTeM
/(-1 +2) xmebaro

!Coobpaxato !yto lyuemy

nosrydaercs && (+Ha | IMHe)

''monuTuka

title:(B crpane)
url:ptici.narod.ru/ptici/kuropatka.htm
6ecnipemenHo inurl:vojne

host:lib.ru

rhost:ru.lib.*
site:http://www.lib.ru/PXESY/FILATOW

mime:pdf

lang=s3bIk

[IpomynieHo cioBo B urTare

OrpanuueHue TMOUCKAa CTpPaHUIAMH, L€
CJIOBA YT B MpEEIax OJTHOTO MpPeaIoKeH s
OrpanuueHue TMOUCKAa CTpPaHUIAMH, [/e
CJIOBA UAYT B IPEJEax OJHOTO TOKyMEHTa
[Touck mo60ro U3 CIoB

Hepamwxupyromee «u» —mnoxox Ha &&
C TOM pa3HHUIIEH, YTO MPaBbIA ONEpaH/] BIU-
s€T Ha BO3MOXHOCTbh JIOKYMEHTOB IOMNACTh
B pe3yJbTaThl IIOUCKA, HE BIMSAET HA IMO3U-
LIMIO IOKyMEHTa B BblJlaue

PaccTosinue B mpejenax JIByX CJIOB B JTI00YIO
CTOPOHY (TO €CTh MEX/1y 3a/laHHBIMHU CJIOBa-
MU MOKET BCTPEYaTbCsi OAHO CJIOBO), YUCIIO
moclie cuMBoJa / 0003HAYaET PACCTOSTHHE
Paccrosnue B 3 mpemnoxeHuss B Jr00yIo
CTOPOHY

Hckirouenue cioBa moiMMy U3 IOUCKa
PaccTosinue B mpenenax AByX CJOB B Mps-
MOM TOpSIZIKE

ITouck npensioxeHus, rae cIoBO Yail BCTpe-
qaercs 0e3 ClIoBa JIanTeM

PaccTosinue ot omHOrO CioBa B 0OpaTHOM
MOPSAJKE 710 IByX CJIOB B MPSMOM

CrnoBa B TouHOU (popMe C 3a/JlaHHBIM pErH-
CTpPOM, B IPOTUBHOM (CTaHJApTHOM) CIy-
Yae, CJI0Ba UILYTCS ¢ Y4eTOM MOP(OJIOTHH
CkoOku (OpMHUPYIOT TPYNIBI B CIOKHBIX
3armpocax

Crnosapnas (opma cioBa

ITouck mo 3arooBKaM J10KyMEHTOB

[Touck mo URL

ITouck ¢ yuerom ¢pparmenra URL

[Touck no xocty

[Touck mo xocty B 00paTHOM 3amucu
ITouck mo BceM MOIJOMEHaM U CTpaHULaM
3aIaHHOTO cailTa

[Touck mo ompeneneHHOMY THITY (aitaoB:
HTML, PDF, DOC, PPT, XLS, RTF, SWF
[Touck ¢ orpaHUYEHUEM 10 S3BIKY:

ru — Pycckuii

be — benopycckuit

ua — YKpauHCKU

en — AHITIMHCKUI

de — Hemenkwuit

[Tpumep:

[kama lang:ru]
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domain=«gomen» [Touck cTpanui] ¢ OrpaHUYEHUEM TI0 JOMEHY
[Tpumep:
[domain:ru]

date= I'TTT*MM*|J1J] [ToHCK TOJBKO MO TEM CTPAHHUIIAM, JaTa KO-
TOPBIX YIOBIIETBOPSIET 3aJJAHHOMY YCJIOBHIO
ITpumep:
[date:20071215..20080101,
date:>20091231]
[date:200712%*]

cat=(ID peruona) wiu cat=(ID Tembr) [Torck BKIIXOYAET TONBKO CTPAHULBI CAUTOB,
3aperucTpupoBaHHbiX B SHnekc.Karamore,
TeMaruyeckass pyOpuKa WM PErHOH KOTO-
PBIX COBNAJAIOT C 3adaHHbIM. MneHtndu-
KaTop pPEeruoHa MOXKHO TMOJY4HTbh, Mpuda-
BUB K Kofy peruoHa cmemenue 11000000.
WnenTudukarop TeMaTH4eckol pyOpHKH
MOJy4aeTcss MpuOaBIEHUEM K KOIY TEMBI
cmenienus 9000000.
[Tpumep:
[cat:11000051]

AHaJOrMYHBIN MEXaHU3MY pacuIMpeHHoro noucka ['ymia, SIlHnekc Takxe nMeeT Me-
XaHU3M, YIPOMIAIOUINHA (GOPMHUPOBAHKE CIOXKHOTO 3arpoca (puc. 2.12).

2.6 OcHoBbl paboTtbl ¢ CYB[] Access

Access — omo cucmema ynpasienus persiyuoHHol 6asou dannvix (B/1),
NO360JAI0UASL hOPMUPOBATL OAHHBIE U PEUIANb 3A0AYU YIPAGTIEHUS UMU.

B mtane o6pabotku nHpopmanun Access 001a1aeT 3HAUUTENBHO OOJBIIMMU BO3-
MOXXHOCTSIMH, YeM JIEKTPOHHBIEC TaOIHIIBI, KPOME TOTO, BBULY aKTUBHOH IMOJUTHKH KOM-
naHuu Microsoft Mo cofelicTBUIO pa3BUTHIO HayKW M TEXHUKU B BBICIIUX y4eOHBIX 3a-
BEeJICHUSX, OH OecruiaTHo npezacrasisercs B pamkax MSDN Academic Alliance.

B oTnmuume ot cirydaes, Koria JaHHBIE TIPEICTABICHBI B BHJIE TPOCTHIX TAOMUI] (T. €.
B MAIIMHHOM BHJE PEaJU30BaHbl B TaOIUYHOM penaktope), Aanuele B Bl mornuecku
CTPYKTYpUPOBaHbI (CUCTEMAaTU3UPOBAHbI) C LIETbI0 00ECIeueHHs] BOSMOKHOCTH UX (-
(eKTUBHOTO TOMCKa U 00pabOTKH B BBHIUMCIUTENBHON cuctemMe. CTPYKTypHUPOBAHHOCTD
No/ipa3yMeBaeT SIBHOE BBIICJICHUE COCTABHBIX YacTed (JIEMEHTOB), CBS3CH MEXKIY HU-
MU, a TaK)Ke THITU3AIMIO JIEMEHTOB U CBSI3EH, PU KOTOPOH C THIIOM 3JIeMEHTa (CBSI3H)
COOTHOCUTCSI OmIpeleI€HHass CEMaHTUKAa U JOIyCTUMBIE onepauuu. b/l Bkirodaer Me-
Ta/IaHHBIC, OMHUCHIBAIOIINE JIOTHYECKYIO CTPYKTYpy 0a3bl JaHHBIX B ()OPMAJIBLHOM BHJIE
(B COOTBETCTBHH C HEKOTOPOW METaMOJIENbI0 — MOJIENbIO, KOTOpasi OMUCHIBAET CTPYKTY-
Py, IPUHIIMIIBI JEHCTBUS APYTrol MOAEIH).
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Puc. 2.11 — BHemHuil BUJ cTpaHMIIbl pacIMPEHHOT0 Noucka 'y

Mowck [oura Kaptel Mapker Hoeoctw Cnoeapw  Bnorv Buaeo  KapTwHen ewé@

ﬂH‘[le KC pacLUUpEHHbIA MOWCK NPOCTOA nouEK
A gy
MenoneayiTe ~~ Nepes cOBOM LA &0 MoK AaHeHN A, ]
Ha cafte: E pETMOHE
URL caliTa MW pasgens canTa Hanpumep, ToMcK

Cnoea: PRACA0NOXEHEl HA CTRaHALE YI'IDTpEEJ'IE!HbI B TEKCTE

¢ roe yrogHo * & nobol dopme
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CTpaHuLe!:  A3kIK nata abHoenenna [ topmat

pycokMA nocneaHye 2 Heae HTHL

SHMAMACKKMEA nocneaHui Mecay POF (Adobe Acrobaf)

PpaHLYSCKHE nocneanqe 3 Mecs RTF (Rich Text Format)

HEMELKME x| |mocneanuiron = DOC (MicrosoftWaord) =l

AEHE, MEC., Moy,

Pazmep cTpaduuel  nokazelieate |10 ¥| HaRQEeHHBIX LOKYMEHTOE

Haitm I Fanpoc ANA NoMcka ewé He zafaH

Puc. 2.12 — Wnrepdeiic pacmmpeHHoro noucka Sxmexca
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Pabote ¢ b/ nommKkHO TpeaniecTBOBaTh ONpeesieHHe KOJIMYECTBa, CTPYKTYPhI U B3a-
UMOCBsI3U Tabmull, Bxoasmux B b/l, coctaB kaxkaoi TabIUIbl U TOKYMEHTOB, KOTOPbIE
HEOOXOAMMO MONY4UTh 1o nHpopmaruu BJI.

OcHOBHBbIE Omepaluy, BEIIOJIHAEMbIE B Access, CIeNyIoI1e:

1) Cosznanue 6a3bl TaHHBIX U J00aBIeHHE TAOJHII.
2) 3amosHeHue TaOIUI] TaHHBIMHU.

3) Coznanue Gopm.

4) CopTupoBKa 3amucei.

5) Ilowuck.

Co3sgaHue 6a3bl JaHHbIX U AobaBneHmne Tabnuy,

ITpu mepBoMm 3amycke npuioxeHus Access (paccMmarpuaercs naket Office 2010),
a TaKKe TPH 3aKphITUU 0a3bl JaHHBIX 0€3 3aBepIICHHS paOdOThI Access 0TOOpaKaeTcs
npencrasienue Microsoft Office Backstage.

@9 o= ‘ 160Ta L TABNH LN ‘ Database2 : Baza gaHHbix (Access 2007 - 2010) - Microsoft Access = E 2
Tnasan  Cossasne  BHewrue faHdsie  PaGOTa C Gasamit AaHHEN Koncrpykrop @

A coxparmms

JLoctynHbie wabnoHsbt Hoean 6aza aaHHBIX
CoxpaHuTL 0BBeKT Kak

oMoii
(] Coxparis Ga3y AanHux Kak @A

[ OTkpate

S B I ‘
= = g T —
3’ 3akpuiT 6a3y garmbix A =
<4 L L& L A5 |

Database2.atcdb -
@ Hopan Ga3a garirib | [ycras ne6-Gasa Mocnearie OBpasupl Wwabnotos
@] Databasel.accdb ABHHBIC wabnoms
history.dat

Ceefenus | a

MocnegHue Mon wabnoHe!

o = T
Cozgate LLiaBnowsl Office.com Mowck Wwabnonos Ha cafite Office.com \ +

Mevate -i 4l

=

CoXpaHuTs i ‘—JE = %TI |

onyGAnkoEaTE - Wma ¢paiina

. Konrairel Bonpocei u3agaun  Hekommepueckie [patsbesa =
X DAMyDocs\

(13 Mapamerpu

Beixoa |

O

Mpoersi

Puc. 2.13 —Ilpeacrasnenue Microsoft Office Backstage

[IpencraBinenne Backstage siBiasieTcss OTIpaBHBIM IMYHKTOM JUISI CO3aHUSI HOBBIX
U OTKPBITUS CYLIECTBYIOIIMX 0a3 JaHHBIX, IIPOCMOTpA PEJICBAaHTHBIX CTareil Ha caiite
Office.com u T. 1. — MHa4Ye TOBOPS, JUIS BHIIIOJHEHUS JIOOBIX oneparuii ¢ ¢aitnom 6a3el
JTAHHBIX WK BHE 0a3bl IaHHBIX, HO HE BHYTPH €e.

Co3paHune 6a3bl AaHHbIX

[Ipu otkpeiTHH TpunOXeHus: Access B mpenctaBienun Backstage otoOpaxkaercs
Bkianka Co3nanme. Ha Bkinanke Co3naHue JOCTYITHBI KOMAH bl CO3IaHUS 0a3bl IAaHHBIX.

e HoBas 0a3a mnannbix. Co3narh 0a3zy JaHHBIX MOXHO C HyJs. DTO XOPOUIMA
BapHUaHT, €CJIM K CTPYKType 0a3bl JaHHBIX MPEIbABISIOTCS OYEHb CHElU(uy-
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HBIC TpG6OBaHI/ISI HJIN UMCIOTCS NAaHHBIC, KOTOPBIC HGO6XOILI/IMO IIOMCCTUTH UJIHN
BCTpPOUTH B 633}/ JaHHBbIX.

o IllabioH, ycTaHaBauBaeMblii BMecTe ¢ Access. 111abioH MOXXHO HMCIONB30-
BaTh, €CIIM HYXKHO OBICTpPO Ha4yaTh HOBBIA MPOEKT. B Access mo ymonuaHuio
YCTaHOBJICHO HECKOJIBKO IIAOJIOHOB.

e IIladaon c caiita Office.com. B nomonHenue k mabgoHaM, ITOCTaBISEMBIM
¢ Access, MHOTO Jpyrux IIabIOHOB A0cTymHO Ha caifte Office.com. Jlns ux
UCTIOJIB30BAHUS JTaXKe HE HYKHO OTKPBIBATh Opay3ep, MOTOMY YTO ITH IIa0JIOHBI
JOCTYTHBI Ha BKJagke Co3nanme.

[lo6baBneHune K 6a3e gaHHbIX

[Ipu pabore ¢ 0a30ii NaHHBIX B HEE MOXKHO J0OABIATH MOJSA, TAOMUIBI U YacTH
HPWIOKECHHM.

YacTy NpUIoKEHUH — 3TO HOBBIE 3JIEMEHTHI, TIO3BOJISOIINE UCTIONB30BaTh HECKOIIb-
KO CBSI3aHHBIX 00BEKTOB 0a3bl JAHHBIX KaK OJMH 00beKT. Hampumep, 4acTh NpuItoKeHHs
MOXET COCTOATh M3 TAaOIHIBI U (POPMBI, OCHOBaHHON Ha Tabnuie. C TOMOIIbIO YacTH
NPUIOKEHHUST MOXKHO OJIHOBPEMEHHO J00aBUTh B 0a3y JaHHBIX TaOIUIy U GOpMy.

Takke MOXXHO CO3/1aBaTh 3aMpoChl, (POPMBI, OTUETHI, MAKPOCHI — JIFOOBIE OOBEKTHI
0a3bl TaHHBIX, HEOOXOAUMBIE JUIsSl paOOTHI.

Co3sgaHue 6a3bl JaHHbIX C MOMOLLbIO LWabnoHa

Access TiocTaBisieTcs ¢ pa3HOOOpa3HbIMU 1Ia0JI0HAMHU, KOTOPbIE MOXKHO HCIIONIB30-
BaTh KaK €CTh WM B Ka4eCTBE HadalbHOU Toukd. [11abmoH —3TO roroBas K MCHOIB30-
BaHHIO 0a3a JaHHBIX, COAEpIKaIIas BCe TaOJIHIIBI, 3alpOChl, (POPMBI U OTUETHI, HEOOXO-
JUMBIC OJI BBIIIOJIHCHUA OHpeHGHGHHOﬁ 3aga4n. HaanMep, HUMCHOTCA I_H3.6JIOHI:I, KO-
TOPBIC MOXXHO HCHOJIB30BaATh JISA OTCIIC)KMBAHHA BOIIPOCOB, YIPABJICHHUA KOHTAKTaAMU
WIN y4yeTa pacxonoB. Hekoropble 1m1aGioHbl copepikaT HECKOJIBKO MPUMEPOB 3aIlucei,
JEMOHCTPUPYIONIUX UX HUCIOJIB30BAHUE.

Ecnu oguH U3 3TUX 1M1a0JIOHOB TOYHO COOTBETCTBYET MOTPEOHOCTSM, C €ro IOMO-
IbI0 OOBIYHO TpOINE U OBICTpEee BCEro co3narb HeoOXoauMyro 0a3y naHHbBIX. OmHAKO
€CJIM He0OXOJMMO UMITIOPTHPOBATH B Access NaHHbIE U3 IPYTOi MPOTrpaMMbl, BO3MOXKHO,
Oyznet mpoiie co3aark 0a3zy AaHHBIX 0e3 MCMOob30BaHus mabdaoHa. Tak Kak B mabloHax
YK€ OIpeAeicHa CTPYKTypa JaHHBIX, HA U3MEHEHHE CYIICCTBYIOIIUX JAHHBIX B COOT-
BETCTBUU C 3TOM CTPYKTYpOH MOKET MOTPEOOBATHCSI MHOTO BPEMEHHU.

1) Ecnu 6a3a naHHBIX OTKpBITA, HAXKMHUTE Ha BKJIajake Mailn kHONKY 3aKpbITh
0a3y nannbIx. B npencrasinenun Backstage otkpoercs Bkiianka Co3nanue.

2) Ha Bknaake Co3manue JOCTYITHO HECKOJIBLKO HAOOPOB MIA0JIOHOB; HEKOTOPHIC U3
HUX BCTPOEHBI B Access. [Ipyrue mabioHbI MOXKHO 3arpy3uth ¢ caifta Office.com.

3) BeiOepure mabnoH, KOTOPbIH HEOOXOIUMO HCIIONIb30BaTh. 3HAYOK I11a0JIOHa TO-
SIBUTCS B TIpaBoOi yacTu oOnactH, Haa noneM Ums daiina.

4) B mone Umsa ¢aiina Oyner npemiokeHo umMs (aiina 1js 6a3bl JaHHBIX — MPU
HEOOXOAMMOCTH €r0 MOXKHO U3MEHUTh. UTOOBI COXpaHHUTh 0a3y JaHHBIX B JPY-

rOW Iamnke, HAKMUTE KHOMKY = , OTKpOMTE Mamnky, B KOTOPOl HEOOXOAMUMO CO-
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5)

XpaHuTh 0a3zy naHHbIX, 1 HaxMmure kHonkKy OK. Haxwmwure xaonky Co3aarh.
Access co3nacT 6a3y TaHHBIX HA OCHOBE BBIOPAHHOTO I111a0JI0OHA, a 3aTeM OTKpPO-
et ee. Jlyi1 MHOTMX 1IAOJIOHOB MPU ATOM O0TOOpaXkaeTcst popma, B KOTOPYIO MOXK-
HO Ha4yaTh BBOAMTH JaHHbIE. ECIN 1a0I0H CONEpKUT MPUMEPHI TaHHBIX, MOKHO
YAATUTh KOKIYI0 U3 3THUX 3alMCel, MIEeIKHYB 00JacTh MapKUPOBKH 3amucH (3a-
TEHEHHOE T0JI€ WM TOJIOCY CJIeBa OT 3allMCH) U BHIOpAaB KOMaHAy YAAJIMThb CO
BKiIaiIkn HayasbHas crpaHuna B rpynne 3anucu.

[enkHUTE MEPBYIO MYCTYIO SUEHKY B (JOpME M MPUCTyHATe K BBOLY AAHHBIX.
JI1s OTKpBITHS JPYTUX HEOOXOAUMBIX (JOPM WIIM OTUETOB UCIONB3YHTE 001aCcTh
HaBUTaLIUU.

Co3sgaHue 6a3bl gaHHbIX 6e3 ncnonb3oBaHUA LWabroHa

Ecnu ucnionp3oBare 11a0Io0H HE UIMEET CMBICIIA, MOXKHO €O3/1aTh 0a3y JaHHBIX C HY-
7s1. J{71st 3TOTO HY>XHO CO37aTh TaOMuUIbl, (POPMBI, OTUETHI U APYTHe OObEKThI 0a3bl AaH-
HBIX. B GONbIIMHCTBE ciiy4yaeB Ui 3TOTO HEOOXOIMMO BBINOIHUTH OJHO WJIM 00a yKa-
3aHHBIX HIDKE JICHCTBHSL.

BBon, BCTaBKa MM UMITOPT JIaHHBIX B TaOJIUILY, KOTOpasi CO3/laHa MPH CO3AaHUU
HOBOH 0a3bl JaHHBIX, U TIOCIIEAYIOIIee TOBTOPEHHUE ATON MPOIeTyphl 1151 HOBBIX
TabJIuL, KOTOPbIE CO3/1al0TCA C MOMOILIBI0 KoMaH bl Tadauua, pacrnonokeHHON
Ha Bkiaake Co3nars.

I/IMHOpT AaHHBIX W3 APYTUX HCTOYHHUKOB U CO30aHHUEC HOBBIX Ta6J'II/I]_[ B 3TOM
npoiecce.

CosgaHune nycton 6asbl JaHHbIX

Y

2)

3)

4)

Ha Bxuaake @aiin Haxxmute kHonky Co3narhb u BeiOepute nyHkT HoBas 6a3za
AAHHBIX.

CmpaBa, B obnactu HoBasi 6a3a naHHbIX, BBeauTe M (aiia B nose Ums
(aiina. YtoObl coxpaHuTh ¢ailsl B Jpyroil mamnke, OTIMYHON OT UCIOJIb3yeMOH
[0 yMOJYaHHIO, HaXMHUTe KHONKY IloMck pacmosioxkeHusi A pa3MelleHUs
0a3bl JaHHBIX (psaoM ¢ nojgem Umsa gaiina), oTkpoiiTe Hy)KHYIO TalKy U Ha-
xmute kHonky OK.

Haxwmure xkHonky Co3math. [Ipunoxkenune Access coznact 0asy JAaHHBIX C ITy-
cToit Tabmuueit «Tabnumal» u oTKpoeT 3Ty TabmuIly B pexume Tabnuisl. Kyp-
cop OymeT MOMENIeH B MEpPBYIO MyCTyI0 siueiiky ctonbua Illeaxknure, 4TodbI
A00ABUTh.

YrtoO0nI HO6aBI/ITI) JaHHBIC, HAYHUTC BBOJAUTH MX WJIKM BCTABBTC JAHHBLIC U3 JIPY-
T'Oro UCTOYHHKA.

BBon naHHBIX B peskuMe TaONUIBI OYeHb MOX0XK Ha pabdoty ¢ muctom Excel. Ctpyk-
Typa TaOJIMIIBI CO37]aeTCs PH BBOJIE TAHHBIX: MPHU J00ABIEHHH KaXKJ0TO HOBOTO CTOJI01a
B Tabiuily onpenensiercs HoBoe nouie. [Ipunoxkenne Access aBTOMaTHUECKHU OTIpeesieT
THUI JIaHHBIX Ka)KJIOTO IMOJISl HA OCHOBE BBEIICHHBIX JIaHHBIX.
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Ecnu Ha 3TOM 3Tane BBOAUTH AaHHBIE B Tabmuny «Tabnunal» He HYKHO, HOKMUTE
KHOTIKY 3akpbiTh. Ecriu Tabnuna Obuta M3MeHEeHa, OyJeT MPeIIoKEHO COXPaHUTh H3-
menenus. Haxxmute kHotky Jla, 4To0bI COXpaHUTh N3MEHEHUs, KHONKY Het, 4To0ObI He
COXpaHSATh WX, WIK KHONMKY OTMeHa, 4TOObI OCTaBHTh TaONUIYy OTKpHITOH. Ecimu xo-
T Obl OAMH pa3 3akpbITh Tabmuiy «Tabmumal» Oe3 coxpaHeHus, oHa OyneT yaajeHa
HOJHOCTBIO, J1aXKe €CIIM B Hee BBE/ICHBI IaHHBIC.

[lobaBneHne Tabnuuybl

JloGaBieHre TabIUIl K CYIIECTBYIONIEH 0a3e MaHHBIX OCYIIECTBISETCS KOMaHIaMU
rpynnsl Tadaunbl Ha Biiagke Co3narh.

Tabawua KoHCTpyKTOp  CAMCER
Tabany, SharePoint =

Tacnuugl

Puc. 2.14 — M300pakenue jgeHTHl Access

CosgaHue Tabnuubl B pexnme Tabnuupl

B pexume TabmuIibl MOKHO HayaTh BBOJ JaHHBIX Cpasy, CTPYKTypa TaOaulbl mpH
9TOM OyJeT co3/1aBaTbCsi aBTOMaTHuecku. IlossaM nmpucBanBaroTCs UMEHA C IOCIEN0Ba-
tenbHbIMU HoMepamu («Ilonel», «Ilone2» u T. n.). Ilpunoxenue Access aBTOMaTu4ecKu
3aJ1aeT TUN JaHHBIX JJIs KaKIOTO IOJI B 3aBUCUMOCTH OT BBOJMMBIX JaHHbIX.

1) Ha Bkmagke Co3nanme B rpynmne Tadaunbl menkaute Tadauma.

[Ipunoxxenue Access co3nacT TaONHMIy W BBICTUT IMEPBYIO MyCTYIO SYCHKY
B ctoiiOue IlekHHUTE, YTOOBLI 100ABHUTD.

2) Ha Bkmaake IMoas B rpynme /lobaBjieHHe W yiajdeHue BbIOEpUTE THI TOJI,
KOTOpoe TpedyeTcst 100aBuTh. Ecu HE0OXOMUMBIN THUII TIOJISI OTCYTCTBYET, Ha-
JKMUTE KHONKY Jlpyrue moJis.

B Access oTkpoercsi CHHCOK 4acTO HCIIONb3yEeMBIX THIIOB mojel. Bribepure
HEOOXOAMMBIN THII TIOJISA, ¥ IPUIIOKEHUE Access 100aBUT B TaONIUILy HOBOE I0JIe
B MMO3UIUH Kypcopa. [Tojie MOXKHO MEepeMeCTHTh B JIPYroe MeCTO IyTeM Iepe-
TackuBaHus. [Ipu mepeTackMBaHUU TOJIA B TAOJHUIIE MOSBISICTCS BEPTHKAIbHAS
MOJI0Ca BCTaBKH, YKa3bIBAIOIIAs MECTO, rie OyIeT pacioiokeHo ToJe.

3) YtoObl 106aBUTH JaHHBIE, HAUHUTE BBOAMTH UX B MEPBYIO MyCTYIO SUEHKY MU
BCTaBbTE JAHHBIC U3 IPYIOro UCTOYHMKA.

4) [ns mepeuMeHOBaHUs CTONONA (TOJIs) MBAXKIBI IIETKHUTE 3ar0JI0BOK CTONOIA
U BBEIUTE HOBOE MMs. [IpuCBOiiTE MONSIM 3HAYUMBIC UMEHA, YTOOBI TPU IPO-
cMmotpe obnactu CHUCOK MoJieil ObLIO TIOHATHO, YTO COJICPIKUTCS B KXKIOM TI0JIE.

5) Jns mepemenieHus: cTonOlla cHadasa IIEIKHUTE €ro 3arojoBOK, 4TOOBI BbIjeE-
JUTH CTOJIOEII, a 3aTeM IMepeTaluTe ero B Hy)KHoe MecTo. KpoMe Toro, MOXKHO
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BBIOpaTh cpa3y HECKOJIBKO CMEKHBIX CTONOIIOB, a 3aTeM OJHOBPEMEHHO TepeTa-
IIUTh UX B HOBOE€ MecTO. UTOOBI BHIOpaTh HECKOJIBKO TTOCIIEIOBATEIIEHO PACIIO-
JIO’)KEHHBIX CTOJIOIOB, MIETKHUTE 3ar0JIOBOK MEPBOTO CTOJIOIA, a 3aTeM, yIACPKU-
Bas Hakaroi kimapumry [SHIFT], menkHuTe 3aroloBOK MOCIEAHETO CTOOIA.

CospgaHue Tabnuubl B pexXnme KOHCTpyKTopa

B pexxume KOHCTpyKTOpa CHadasia CIEAyeT CO3/aTh CTPYKTypy TaOiMIbl. 3areM
MOXXHO TIEPEKJIFOYHUTHCS B PEXKHUM TaOIUIIBI JJIs BBOAA TAHHBIX WJIM BBECTH JIaHHBIEC,
UCTIOJNIB3YS JPYTOi CII0co0, HapuMep BCTaBUTh JaHHBIE U3 Oydepa oOMeHa Ui UMIIOp-
TUPOBATh UX.

1) Ha Bxmnagke Co3nanme B rpymnme Tadauubl nenkaute Konerpykrop Tadmaun.

2) Hna kaxzaoro mojis B Tabnuie BBeauTe uUMs B ctonOue MUmsa moas, a 3arem
B criucke Tun JaHHBIX BBHIOEPUTE THIT TaHHBIX.

3) Ilpm xenaHUM MOKHO BBECTH OIMCAHME JJISl KaXJI0ro mouid B cTosbie Onuca-
HHe. DTO onucaHue OyJeT 0ToOpakaTbes B CTPOKE COCTOSIHUSA, KOTJIa B PEKUME
TaOIHIIBI Kypcop OyleT HaXOJUThCS B IaHHOM I10JIe. DTO OMHMCAaHUE TaKkKe 0T00-
paxkaeTrcs B CTPOKE COCTOSHHS JJIsl JIIOOBIX AJIEMEHTOB yMpaBieHHs B (Gopme
WIN OTYETEe, KOTOPHIE CO3MAIOTCS MTyTEM IMEPETaCKUBAHUS 3TOTO IOJS U3 o0a-
CTH CIIMCKA MOJeil, 1 JII0OBIX 3JIEMEHTOB YIpPaBlIeHHs, KOTOPBIE CO3MA0TCS JUIS
3TOTO TOJISl TIPH MCIIOIB30BAHUM MacTepa OTUETOB WM MacTepa (hopm.

4) Korma Bce HeoOXonuMble ToJsi OyayT M0OaBIEHBI, COXPAHUTE TaOIUILy, HaXaB
Ha BKiajke Pailn kHonKy COXpaHUTB.

5) YtoObl 100aBUTH NaHHBIC, MEPEKITIOUYUBIINCH B PEKUM TAONHIIBI, HAUHUTE HUX
BBOJIUTH, IIEJIKHYB TEPBYIO MyCTYIO siueiiky. J[aHHbIE Tak)Ke MOKHO BCTaBUTh
U3 JIPYroro UCTOYHHKA.

3apaHune CBOWCTB Momnei B pexumMe KOHCTPYKTopa

He3zaBucumo oT crocoba cosmaHusi TaONUIBI PEKOMEHYeTCsl TPOBEPUTh U yCTaHO-
BUTh CBOMCTBa MmoJis. UTOOBI MepeT B peXUM KOHCTPYKTOpa, B 00JacTH HAaBUTAIMH
HIETKHUTE TaONUIly NMpaBoi KHOMKON MBI U BeiOepuTe MyHKT KoHcTpykTop. UToOb!I
0TOOpPa3UTh CBOICTBA MOJIA, LIEIKHUTE IOJIe B CETKe KOHCTpyKTopa. CBoiicTBa 0TOOpa-
KAroTCs MOJ CETKOM KOHCTpYyKTOpa B 0biactu CBoicTBA MOJIA.

[IlenkHUTE CBOMCTBO MOJIS AJI IPOCMOTPA €r0 OMMCAHUS B I0JI€, PACIIOI0KEHHOM
PAIOM CO CIHMCKOM CBOWCTB B oOsiactu CBoiicTBa moJs. bonee moapoOHble cBeneHus
MOKHO TOJIyYUTh, HaXKaB KHONKY «CrpaBkay.

B cnenyromeil Tabnuie onucaHsl HEKOTOpbIE HanOoOJee 4acTO U3MEHsSIEMbIE CBOM-
CTBAa IIOJIECH.

CaoiicTBO Onucanue

Pa3mep nouas (Field Size) s TEeKCTOBBIX MOJIEH 3TO CBOWMCTBO YKa3bIBAECT
MAaKCUMAaJbHO JOIYCTUMOE KOJIMYECTBO 3HAKOB,
COXpaHsSEMBIX B 3TOM noje. MakcuMalbHOE 3Ha-
yeHue — 255. JI7s 4ucioBbIX MOJIEH 3TO CBOMCTBO
yKa3bIBa€T THIM COXpaHseMbIX yucen («/[nmuHHOE
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1enoe», «/{BoiHoe ¢ miaBaromieid TOUKoW» M T. 1.).
Jlnig Gosee palMoHaIbHOTO XpaHEHUs JaHHBIX pe-
KOMEHIYETCSl BBLACNATh JUIsl XpaHEHHs JaHHBIX
HAaUMEHbBIINN HEOOXOAUMBIN pa3mep nmamstu. Ec-
71 oTpedyeTcs, 3TO 3HaYeHUE MOIKE MOKHO M3-
MEHUTb.

®opmar (Format) DTO0 CBOMCTBO ompexaenseT popmar 0oToOpakeHuUs
naHHbIX. OHO He BiMseT HAa (aKTUUYECKUE TaH-
HBIE, COXpaHseMble B 3TOM Toje. MoXHO BbIOpaTh
BCTPOCHHBINA (popMar miM 3afarh MOJIb30BaTENb-
CKHil (opmar.

Macka BBoaa (Input Mask) OTO CBOWCTBO MCHOJIB3YETCS Uil ONpPENeIeHUs
obmiero maioHa uUisi BBOJAA JIIOOBIX JIaHHBIX
B 3TO T0Jj€. DTO MO3BOJIET 00ECTIEUUTDh MPABUIIb-
HBIH BBOJ M HY>KHOE KOJIMYECTBO 3HAKOB IS BCEX
JaHHbIX. J{1s Mosyd4eHus CIpaBKHU MO CO3/IaHUIO

MacKH{ BBOJIa HAXXMHUTE KHOIIKY [~ crpaBa OT Io-
i1 CBOMCTBA.

3HaYeHHe MO  YMOJYAHUIO OTO CBOMCTBO MCHONB3YeTCS JUIS 3a/IaHUsl 3HAYE-

(Default Value) HUSL 110 YMOJIYaHUIO, KOTOpoe OyaeT 0ToOpaxaTh-
Csl B 9TOM TIOJIE TIPU KXKIOM J00aBICHUN HOBOU
3armucu. Hanpumep, mns mons  «Jlara/Bpems»,
B KOTOPOM HEOOXOTUMO 3aIlMChIBATh JaTy J100aB-
JICHUsI KKIOW 3aluCH, B Ka4eCTBE 3HAYCHUS IO
YMOJTYaHUIO MOXKHO BBecTH «Date()» (03 KaBbIueK).

Obs3arenbHoe (Required) DTO CBOWCTBO YyKa3bIBAaeT, 00s3aT€IHHO JIM BBO-
JUTh 3HaYeHUE B 3T0 noje. Ecnu miig 3Toro cBou-
CTBa 3a/1aHo 3HaucHue [[a, HEBO3MOXKHO OYIEeT J10-
0aBHUTH HOBYIO 3alKCh, €CITH B TO TOJIE HE BBEIEC-
HO 3HAuCHUE.

KonnpoBaHmne gaHHbIX U3 ApYroro UCTOYHMKa B Tabnuuy Access

Ecnu nansble XpaHsTcs B Apyrod mporpamme, Hampumep Excel, mx MoxHO cko-
NUPOBAaTh U BCTaBUTh B TaONuIy Access, UCNONB3ysl MexaHu3M Oydepa oomena. Kak
NpaBUIIO, STOT METOA padoTaeT Jydllle BCETo, €CIU JaHHBIC YK€ pasesieHbl Ha CTONO-
1pl, Kak B Tabnuue Excel. Eciu nanuble HaxonaTcs B TEKCTOBOM PeIaKTope, Mmepes Ko-
MUPOBAaHUEM PEKOMEHAYETCSl pa3[eNuTh CTOJIOIBI JAHHBIX C TIOMOIIBIO TaOYISIUN WU
npeoOpa3oBarh JaHHBIE B TAONHIy B TEKCTOBOM penakrope. Ecim HeoOxomumo m3me-
HHUTb JaHHbIC WJIHM BBIIOJIHUTH APYTHE ONepalyy (HarnpuMep, pa3ieianTh MOJTHOE UMS Ha
uMsl ¥ (HaMUITUIO), PEKOMEHYeTCsl C/IeaTh 3TO Mepe KOMMPOBAHUEM JaHHBIX, 0COOEH-
HO TIPH OTCYTCTBHH OIBITA PaboTHI ¢ Access.

[Ipu BcTaBKe MaHHBIX B MYCTYIO TaOIMIy MpUIOKEHUE Access 3a1aeT THUIl JaHHbBIX
JUIsL KaKIOTO MOJS B 3aBHUCHMOCTH OT TOTO, KaKME€ JAHHBIE HAXOAATCS B 3TOM IIOJIE.
Hanpumep, eciiu Bo BCTaBIsIEMOM I0JIE COAEPIKATCS TOJBKO 3HAYEHMsI AAThl, IS 3TO-
TO IOJISl UCTIONIB3YeTCsl TUN JaHHBIX «JlaTa/Bpems». Ecinu BcTaBiisieMoe MOJIe COAEPIKUT
ToNbKO cioBa «/la» u «Her», s 3TOr0 moss BeIOMpaeTcs TUM JaHHBIX «Jlormueckuii».
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B npunoxenun Access 1osist UMEHYIOTCS B 3aBUCUMOCTH OT JJAHHBIX, COACPKALTUXCS
B MEPBOI CTPOKE BCTABICHHBIX NaHHBIX. ECiM B mepBOi CTpOKE BCTABIECHHBIX JAaHHBIX
HAXONATCS JaHHBIE TAKOTO K€ THIA, KaK U B TMOCJIEIYIONIUX CTPOKaX, TO B MPUIIOKEHUN
Access 3Ta CTpOKa HUCIONB3YeTCsS KaK 4acTh JIAHHBIX, a MOJISIM MPUCBAUBAIOTCS OOIIHe
umena (F1, F2 u 1. n.). Eciiu nepBast cTpoka BCTaBIsieMbIX JaHHBIX OTIMYAETCS OT CIEAY-
IOLUX CTPOK, €€ COACPKUMOE UCIIOJIb3YETCS TOJIBKO KaK MMEHA IMOJIEH U HE BKIIIOYAeTCs
B JIaHHBIC.

B npunoxenun Access iMeHa MPUCBAUBAIOTCS MOJISIM aBTOMATHYECKH, MIO3TOMY BO
n30eKaHue MyTaHUIIBl JaHHBIC TOJI CIEAyeT MepeuMeHOBaTh. [Jisi ATOrO BBIMOIHUTE
CIEAYIOUIUE IEUCTBUA.

1) Haxwwure xnaBumm [Ctrl+S], 9T00BI COXpaHUTH TAOIHUILY.

2) B pexume TaOnuIIbI 1BaXAbI IMIETKHUTE 3aT0JIOBOK Ka)/10T0 CTOJIONA U BBEAUTE
OIUCATEeIbHOE UMsI IO ATl KaXKJI0TO CTON0Na.

3) Eme pa3 coxpanure tabmuiry. Kpome Toro, 1ist "3BMEHEHHUST UMEH TIOJIeH MOXKHO
MIEPEKITIOYUTHCS B PEXKUM KOHCTPYKTOpA U TIEPEHMEHOBATH TIOJISI B 9TOM PEKUME.

|/|MI'IOpT, nobaBneHne nnn cesa3biBaHWE AAaHHbIX U3 apyroro
MCTOYHUKA

B Access MoxHO UMIIOPTUPOBATH JaHHBIE U3 APYTOM MPOrpamMMbl U TIOMECTUTH ATH
JTaHHBIE B HOBYIO TaOnMIly Win 100aBUTH B CyliecTByomyo. Ilpu coBmecTHoii pabore
C IOJIB30BATENISIMH, KOTOPBIE XPAHAT JAAHHBIE B APYTUX MpPOrpamMMax, UX JaHHBIE TOXKE
MOXHO MCIIOJIB30BaTh B Access, 3a1aB cBA3U. B o0oux ciydasx paboTa ¢ TaHHBIMH U3
JIPYTUX HCTOYHHUKOB B Access HE TPEACTaBISET CIOKHOCTU. MIMIopTupoBaTh JaHHbBIE
MoOHO U3 ucta Excel, Tabnuiibl B Ipyroit 6a3e AaHHbIX Access U IPYTUX UCTOYHUKOB.
[Ipouecc nmmnopra /i pa3aIuyHbIX UCTOYHMKOB HEMHOIO pa3inyaeTcs, OJHAKO BCeraa
HauMHAeTCs C IPUBEIECHHON HMKE MPOLEAYPHI.

1) B npunoxenun Access Ha Bkiaake BHemnme nanHblie B rpynne Mmmopt
U CBSI3bIBAHME BHIOEpUTE KOMaHy AJis Tuna ¢aitia, KOTOpblii HEOOXOUMO UM-

MMOPTUPOBATE.
e £ ¥ |Texcrossii daiin
5 = WP @ :
- - ¥ XML-daiin
CoxpaHeHHb2 JucneTyep Excel Access Baza gaHHBI
ONEpaLrK HMNOPTa CEAIaHHL TahamL ODEC ir_; JonoAHKHTEALHD ™

HiMmopT W CBRIN

Puc. 2.15 — Jlenrta «mMnopt u cBA3u»

Hanpumep, uroOsl UMnopTHpOBaTh JaHHbIe U3 Tabnuiel Excel, HaxxmuTe KHOMI-
Ky Excel. Ecau Hy)XHOro Tuna mporpamMmsl B TPYINIE HET, HA)KMHUTE KHOIIKY
JonmotHUTENBHO.

Ecnu He ynaercs HailTu HyXHbIH THI (popmara B rpynrne UMmopr, MOXeT mo-
TpeOOoBaThCs 3allyCTUTh MPOTPaMMy, B KOTOPOH CO3aHbI 3TH JaHHBIE, a 3aTeM
COXpaHMUTh B 3TOW MporpaMMe JaHHbIe B Qaiine obmero ¢opmara (Hampumep,
B TEKCTOBOM (paiiyie ¢ pas3IeNuTeNsIMH) TIepe]] UMIIOPTOM JIaHHBIX B Access.
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2)

3)

4)

5)

B nmuanoroBom oxHe BHenrHue JaHHbIE HOKMUTE KHOMKY 630p, 4TOOBI HAWTH
¢aiin JaHHBIX UCTOYHHWKA, WK BBeAUTE B mojie UM (aiina momHeril myTh (T. €.
MyTh C YKa3aHUEM JIOTHUECKOTO JIUCKA, MOJIKATAJIOTOB M UMEHH caMoro (haiia)
K (haiiy TaHHBIX UCTOYHHUKA.

Bribepute HyKHBINM mapaMeTp B paszzeie YKasKuTe, KOIJa M IJe COXPaHATh
JaHHbIe B TeKyuledl 0a3e JaHHBIX (BCe IPOrpaMMbl MO3BOJISIOT UMIOPTHPO-
BaTh JIaHHbBIE, a HEKOTOPBIC IMOJICPKUBAIOT TaKKe NOOABICHHE U CBS3BbIBAaHHE
JaHHBIX ). MOXHO UCIIOIB30BaTh UMIIOPTUPYEMBIE JaHHBIE JUIsl CO3JaHUsI HOBOM
TaOMUIBl WK 100AaBUTh UX B CYLIECTBYIOLIYIO TabmuIly. Takke MOXHO CO3/aTh
CBSI3aHHYIO TaOnuily (T.e. HaOOp JAHHBIX, KOTOPHIMH MOXKHO YIIPaBIIATH Kak
€IMHBIM LIEJIBIM), COAECPIKALLYIO CCBIJIKY Ha JaHHBIE B MCXOAHOM IIpOrpaMMe.

Ecnu Oynet 3amymieH mMacTep, ciaelyiTe HHCTPYKIHMSIM Ha 3kpaHe. Ha mocnen-
HEH CTpaHuLle HA)KMUTE KHOIIKY I'oToBo.

[Tpu umMnopre 0OBEKTOB WM CBA3BIBAHUM TAaONUIl U3 0a3bl JaHHBIX Access OT-
KpbIBaeTcsl auanoropoe okHo Mmmoprt 00bekToB min CBsA3b ¢ Ta0aIMUIAMM.
Bribepute HyXHbIE 3JIeMEHThl U HaxMuTe KHOTKY OK.

TouHast mocaen0BaTENBHOCTh ACHCTBUI 3aBUCUT OT BBIOpaHHOTO criocoba obOpa-
0OTKH JaHHBIX: UMIIOPT, HO6aBJ'IeHI/IC HUJIN CBA3BIBAHUC.

[TostBUTCA TPEIOKEHUE COXPAHUTh CBEJICHUS O TOJBKO YTO 3aBEPIIEHHON Ome-
pamuu umnopta. Ecnu oty omepauuio umnopra B OyaylieM IUIaHUPYETCs BbI-
HOJHATh CHOBA, HAXXMUTE KHOIKY COXpaHWTh IIATrH MMIIOPTA U BBEIUTE IIO-
npoOHble cBeneHMs. [lo3ke A MOBTOPEHUs TOM omepanuu JO0CTaTo4Ho Oy-
JeT Haxarh KHONKy CoXxpaHeHHbIe omlepaliid MMIIOPTAa Ha BKiajgke Baemi-
HHe JaHHble B rpynne UmMnopT u cBa3biBaHue. Eciu coxpaHsaTh cBefeHus 00
ONEpaliy HE HY>KHO, HA)KMUTE KHONIKY 3aKPBbITh.

HbIE B HOBYIO Ta0JIMIly ¥ 0TOOpaXkaeT 3Ty Tabiuiy B rpynme Tadanubl

@ Ecnu umnoprupyercst Tabnuia, nporpamma Access UMIIOPTHPYET JaH-

B oOnactu HaBurauuu. Ecnu BbIOpaHO no0aBieHHE JaHHBIX K Cyllle-
CTBYIOIICH TabynIle, TaHHbIE TOOABISIFOTCS K 3TOM Tabnuie. Eciu BbI-
OpaHoO CBsI3bIBaHUE JAHHBIX, B rpymie Tadauiubl B 001acTH HaBUTAITUH
co3/1aeTcs cBsi3aHHasi TabIuIa.

OTKpbITHME cyuwecTBylowen 6a3bl AaHHbIX Access

1))
2)

3)

Ha Bxnanke ®@aifn HaxxMuTe KHONKY OTKPBITH.

B nuanoroBoM okHe OTKpbITHE (paiiina 6a3bl JaHHBIX HaiinuTe 0azy JaHHBIX,
KOTOPYIO HY’KHO OTKPBITb.

BrinonauTe 04HO U3 yKa3aHHBIX HUXKE JEHCTBUM.

e UYTOOBI OTKPBITH 0a3y JaHHBIX B PEKUME M0 YMOIYAHHUIO, BAXK/IbI HICIIK-
HUTE ee (PeKUM 10 YMOTYAHHIO MOXKET OBITh YKa3aH B JJMAaJIOTOBOM OKHE
ITapameTpbl Access Wi yCTaHOBIIEH aAMUHUCTPATUBHON MOJUTUKOMN).
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Haxxmute kHONKY OTKPBITH, YTOOBI OTKPHITh 0a3y NAHHBIX I OOIIEro
JOCTYIIa B MHOTOIIOJIB30BATEIIbCKON CpeJie U MPEJOCTaBUTh APYTUM TOJb-
30BaTeNISIM BO3MOXKHOCTH BBITIOJHSATH YTEHHE W 3alUCh B 0a3y JaHHBIX.

Haxmurte KHONKY cO CTpeiKod psaoM ¢ KHOMKONH OTKPBITH U BbiOepUTE
BapraHT OTKPHITH 1JIs1 YT€HHS, YTOOBI OTKPHITh 0a3y JAaHHBIX TOJBKO
IUISL 9YTE€HUS, T. €. I IPOCMOTpa 6e3 BO3MOKHOCTH BHECEHHUSI M3MEHEHUH.
IIpu 5TOM Ipyrue nonb30BaTeld MOTYT OCYILIECTBIIATh YTEHUE W 3AlKCh
B 0a3y JaHHBIX.

HaxxMuTe KHOMKY CO CTPENKOM psiioM ¢ KHONKOH OTKPBITH U BHIOEpHUTE
BapraHT MOHONOJIbHBIN JAOCTYI, YTOOBI OTKPBITH 0a3y JaHHBIX B MOHO-
nojpHOM pexkume. Ecnu 6a3a 1aHHBIX OTKPBITa B MOHOMOJBHOM pPEXHUME,
IIPY TIOTIBITKE €€ OTKPBITHS APYTHM I0JIb30BaTeNeM Oy/IeT BHIBEIEHO CO00-
nieHue «Pamn yxe UCIIOoNb3yeTCs.

HaxxMuTe KHOMKY CO CTPEJIKOH psiioM ¢ KHONKONH OTKPBITH U BHIOEpHUTE
BapuaHT MOHOMOJIBbHO ISl YTeHHs, YTOObI OTKPBITH 0a3y AAHHBIX TOJb-
KO A uTeHus. Jlpyrue mosib30BaTenu MpH 3TOM MOTYT OTKpbIBaTh Oasy
JAHHBIX TOJBKO ISl YTEHUSI.

UToOB! OTKPBITH OAHY M3 HEJaBHO UCIIOJB30BaBIIMXCS 0a3 TaHHBIX, Ha-
xMmuTe Ha BKiaake @aiin kaonky Iocaennue u BeiOepute ums (aiina
6a3bl nanHbIX. [Ipunoxenue Access oTKpoeT 6a3y JTaHHBIX, UCTIONb3YS
[apaMeTpsbl, KOTOPbIE MPUMEHSIUCH PU €€ OTKPBITUH B MPOILIBIN pas.
Ecnu civcok mocneaHux MCIoab30BaBUIMXCS (ailioB He oToOpaxaer-
cs1, Ha)KMUTE Ha BKiaake daia kxHonky ITapamerpsl. B nuanorosom
okHe Ilapamerpsl Access HaxmuTe kHonky IlapaMerpsl KiueHTa.
B pa3znene BoiBoa Ha 3KpaH BBEIUTE KOJIMYECTBO JOKYMEHTOB, KOTO-
pble HeoOXonuMo 0TOOpa3uTh B criucke «llocnenHue TOKyMEHThD (He
6onbiie 50).

Takke MOJKHO BBIBECTH CIIMCOK HEJABHO HCIIOIb30BaBIIUXCS 0a3 JIaH-
HBIX B 0OjacTu HaBUTanuu B npencraBiennu Backstage. [[ns atoro
noTpedyercs 1Ba IIeTYKa MBIIIbIO: 1) oTKpoiTe BkIaaky Maiin; 2)
BBIOCpUTE HEOOXOMMMYI0 0a3y JaHHBIX WMB HIDKHEH YacTH BKJIAIKU
Ilocaeanue ycranoBute (iakok BbICTpBIN J0CTYNn K HeJaBHO MC-
NMOJIL30BABIIMMCH 0a3aM JaHHBIX U YKOKUTE KOJIMYECTBO OTOOpaXka-
e€MBIX 0a3 JaHHBIX.

[Ipu oTkpbiTHH 0a3bl JAaHHBIX C TMOMOIIBIO KOMaHIbl OTKPBLITH Ha
BKJIa/ike Daiij MOXKHO IPOCMOTPETH CIHUCOK SIPJIBIKOB HEJABHO OTKPHI-
BaBITUXCS 0a3 JTaHHBIX, HAXKAB B TUAIOTOBOM OKHE OTKPBITH KHOTKY
Momu nocjieqnue J0KyMEHTHI.
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3anonHeHue Tabnuu JaHHbIMK

B chopmupoBanHoii Tabnuie npu e€ 3armoJIHeHUH BO3MOXKHBI CIEAYIONINE KOppeK-
TUPOBKH:

® M3MCHCHUS B BBIJACIICHHBIX KJICTKAX BBITOJIHAROTCA MOBCPX MMCIOIIUXCA TaHHBIX

e uHPOPMAIHIO KJIETOK WIIM UX TPYIMI MOXKHO BBIpE3aTh, KOIMPOBATh, BCTABIATH
COOTBETCTBYIOIIUMH KOMaH/IaMH BCILIBIBAIONIETO MEHIO (IIPHU HCIIOJIb30BAaHUU
nyHKTa BeTaBUTH CTPOKH, HEOOXOIMMO MOMHHUTH, YTO BHECEHHE HM3MEHEHUI
B THUI JAaHHBIX U (HOPMY TaOJUIBI BO3MOXHO TOJBKO B PEXKHME KOHCTPYHPO-
BaHUs, KOTOPHIH BKJIFOYACTCS Yepe3 BCIUIBIBAOIIEE MEHIO IO MICITYKY MPaBO
KHOITKOM MBIIIIM Ha 3ar0JIOBKE TAOJIUIIBI).

E Taﬁm!\
MmAa nonA Tun gaHHbIX
¥ Kona CUeTuMH
MamKUAKnA TeHKCTOBbIH
dTdy BpemMa

Irﬁ? Knrouesoe none A / P

4 Bopesats

53 KonwposaTe CROACTE

14 Bcraewte i

j*ﬁ Bcraemte cTpokn

= YaanuTe ETPOKN

% CeoiicTea

2 TUDHFITS g JAOa9carT

Puc. 2.16 — JloGaBnenue cTpoku yepe3 KOHTEKCTHOE MEHIO

CosgaHue gopm

3anuck 0a3bl JaHHBIX B Access MOKET OBITh Mpe/ICTaBlIeHa B BUEe (OPMBbI, KOTOpast
COZIEPKUT Ha3BaHUs KOJIOHOK M JAHHBIX OJHOM 3aIlHCH.

@®opMBI MOXKHO CO374aBaTh OTAEIBHO B KAYECTBE JUAJIOTOBBIX OKOH WM C UX IIOMO-
IIBIO IPOCMATPUBATh M KOPPEKTUPOBATH 3aAIUCH B yXKe CO3IaHHbIX Tabiuuax. [lepexiro-
YeHHe B OKHO ()OPM BBITIOJHSAETCS U3 TaHETU YIpPaBICHHUS.

CopTupoBka 3anucen

CopTupoBKa BBITIOIHIETCS MIPU OTKPBITOW TAONUIIE, T/I€ BBIASISIOTCS KOJOHKHU IS
coptupoBku. KomaHnsa Ha cOpTHPOBKY (IO BO3pacCTaHHIO WM yOBIBAHMIO, @ TAKKe IS
3aJJaHMsl CIIOXKHOTO YCJIOBHSI COPTHPOBKHU) OCYIIECTBIIAETCS yepe3 naHenb « CoOpTUpoBKa
U GUIBTP» WK Yyepe3 KOHTEKCTHOE MEHIO.
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| = - ™ - |5 Database2 : 6aza ganHbx (Access 2007 - 2010) - Micro... aﬁbﬁ'ﬁ-‘*}fé}?}g}fﬂ M

TnaeHan | Cozganme | BHeWHWE AaHHEE PaBoTa c 63azami gaHHBN KoHeTpykTOp ¥nopagounTe Dopmart & e

&= & O (s (=
=== . == e =] B~
Yactu Tabauua KoHCTpykTop  CNMCKK Mactep KoHcTpykTop | @opma KoHcrpykTop [ycraa EI Otuetsl Makpocet

NPHUADHEHNA T TaBany  SharePoint~ | sanpocos  sanpocos dopm dopma T Wrog™
LWaBnonel | TaBauusl | 3anpochl | Dopmel | | |

Bee obvermiAccess O « |3 imemma Yl rocmes=2

|n::i;w k" . E ] Ta6nuua2
==z | TaBanua? b
| Koa E

damununa Hukonaes

[aTta poMasHrA | 20.01.1888

3anuce: M 4 Lu33 v Wobi | Het guastpa | Mone [E1N i ] >
Fexcinm maketa | Mum Lock |E Bl 8

Puc. 2.17 —IlpencraBienue Tabnumpsl B pexxume «Dopmb»

Mownck

CYB/I Access nipenocTaBisieT HECKOIBKO CIIOCOOOB TOUCKA: MPOCMOU, ¢ NpuMeHe-

HUuem unvmpa, 3anpochwi.
IIpocmoii nouck MOXeT ObITh BBITIOJIHEH CKPOJUTMHIOM, HO yO0OHEE MCIIOJIb30BaTh

nH(MOPMAIIMIO B TUATOTOBOM OKHE, BbI3bIBaeMoM Haxkatuem kiasuil [Ctrl+F], roe yka-
3BIBAETCA MOJIE MOUCKA, a J1ajiee Yepe3 BbI30B COOTBETCTBYIOIIETO MyHKTA maHenu «Haii-
TW» B IMAJIOTOBOM OKHE YKa3bIBAIOTCS JTAHHBIE IS TIOUCKA.

Brmonnsercs u3 nanenu «CoptupoBka v GuisTpy». HyxHble 1oJs U3 OMUCchIBaeMo-
ro 60kca JBOMHBIM IIETYKOM JIEBOM KHONKU MBI ITOMEIIAIOTCs B TAaOIUILY, BBOASATCS
KpuTepuu. Beinmonnenue ¢unsrpanun ocymectsisercs nyHkTroM [IpuMenuTs GpuiabTp.

3anpoc —smo obpawenue k BJ] 01 noucka unu uzmeHeHuss uH@pop-
mayuu, coomeemcmeayroujeti HeCKOIbKUM 3a0aHHbim Kpumepusam. Ilpu
IMOM UMEEMCST 803MONCHOCb COXPAHEeHUsi (hopmbl 3anpoca Ol €20
MHO2OKPAMHO20 UCNONb308AHUSL.

Bxon B pexHM BBINOHACTCS U3 MAaHETH «3arpockl». 3aTeM BBIOMparOTCcs He00X0u-
Mble TabmuIbl, B manenu «Tum 3amnpoca/Beibopkay ¢opmupyercs 3aaHue Ha BBIOOPKY.
[IpocmoTp pe3ynbTaroB — MyHKT BbINOJIHHUTS!
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Puc. 2.18 —Pabora ¢ pacmupeHHbIM QUIBTPOM

|
Co3gaHune EHEWHKWE JaHHEIE PaboTa ¢ Bazami JaHHLIX KoHCTpYET
[ ==
2 &2 "k = [
[T [T —_ [T
ua KoHcrpykTop  CRMCEK Macrep KodcrpykTop | $opma KoncrpykTtop MNya
Tagnuy  SharePoint~ | Zanpocog 3anpocoB dopm dop
Tagauug | Janpockl | Pop
® <« ||\ Tabmmuad Macrep sanpocos be

Fe OTKPLITWE MACTEPA 3aNPOCOE, KOTOPLIRA

MOMOMET CO34aTk NPOCTON 3anpoc,
MepekpecTHLIA 3anpac, 3anpoc Ha NOWCE
MOBTOPAKIWLAKCA 3aNMCER MAK 3aNPOC Ha
MOWCK 3aMMUEEH, HE MMEDWMY NOAYUHEHHBIX,

S

Puc. 2.19 —Ilanens «3anpocs»

6) Omuem — nipeAcTaBisIeT COOOM JOKYMEHT B BUJIE CBOJAKH HEOOXOMMMOU HH(OP-
MaIuu, BRIOpaHHOM M3 0a3bl NaHHBIX. B 3Ty CBOIKY MOTYT OBITh BKJIFOUCHBI HE
BCE, 2 HEKOTOPBIC W3 CTOJIOIIOB paHEE M3TOTOBIICHHOW TAOIMIIBI WIIA 3aIrpoca.
YacTo — UTOrOBBIE JJAHHBIE.

Coznanue oTtuera BO3MOXKHO BPY4YHYIO, ¢ oMmonisio KoHCcTpykTOpa 0T4eToB
60 ¢ momoisio MacTepa 0T4eToB.

[To oxoHuanuu HOpMUPOBAHUS OTYETA, HAXKaTHEM KHOMKU [0TOBO Access BHIBOAUT
BHEIIHUN BHUJ OTYeTa JUisi mpocMoTpa. Jljis meyatu pe3ysibrara MCMOIb3yeTCsl MyHKT
meHto Daiin/Ileyars unn komOuHaus kiasum [Ctrl+P].
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v ﬂManEp OTYETOB

IF.

L5

i Hakneikm
OtyeT KoHcorpyeTop [ycTol

OTYETOE  OTYET

OTYeThl

Puc. 2.20 —ITagens «OTYETED)

2.7 Cuctema onTMYECKOro pacno3HaBaHUs
FineReader (FR)

FineReader nipenna3znaueHa Jis aproMaru3anuu BBojaa B [IK tumorpadckux moky-
MeHTOB. Pabotaer B cpene Windows. ObecnieunBaet pacniozHaBaHue 710 99,6% CUMBOJIOB.

I'maBHOE OKHO cucTeMbl (puc. 2.21) BKIIOUAET YIPABISAIONIEE MEHIO, HHCTPYMEH-
TaJIbHbIC TIAaHETU U pabouee moJe.

JEMakeT Ge3 uMeny - ABBYY FineReader 7.0 Professional Edition 131 x|

@ain Mpaeka Bug MaeT  MzofpaweHve Moouecc Cepewc OkHa  CMpasa

J B B‘ £ U ‘ o | A ..;\:E"IIPQDCKD'AHI'HMRCKHI:{ - HEE | SN

] EE AN

ScangRead CRaHWPOBaTE PacnozHaTe MpoESpKTE Microsoft Word

Naker

I | [Crparmue: 0j0 v

Puc. 2.21 — UnuTepdeiic FineReader

Pabota B FineReader BbIMONHSACTCS B TPU dTalla: CKAHUPOBAHUE, PACNO3HABAHUE,
peoaxkmupoganue. Kaxplil 3Tan nocjiaenoBaTeIbHO BBI3BIBAETCS MPOrpaMMOil Mo 3aBep-
IICHUH TIPEbIIYIIETo, IN0O0 MOI30BaTeNh CaM BBI3BIBAET ATAIll, UCTIOIB3Yysl KHOIKU Ha
MaHEeJU 3Talo0B CKAaHUPOBAHUS.

CkanupogaHue BBITIONHACTCS TIPU (PU3UYECKH M MPOTPAMMHO YCTAaHOBJICHHOM CKa-
Hepe, perucTpanusi KOTOPOro B CHUCTEME BBIMOJIHSETCS Yepe3 IyHKT IJIABHOTO MEHIO
nporpammbl CepBuc/Onuuu/CranupoBanue/Boioop npaiiBepa.
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JInsi KaueCTBEHHOCTH paclio3HaBaHUS MEpes] HadyajioM paboThl B JUAJIOTOBOM OKHE
YCTaHOBKH CKaHepa (IMyHKT IMaHeIu 3TanoB ckaHupoBanus Scan&Read) 3anatorcs HeoO-
XOJIMMBI€ MapaMeTphl: TUIl H300pakeHus, (hopMart, OpUEeHTAIUs, pa3pelIeHNE U SPKOCTb.
Crnenyet y4uThIBaTh, YTO XOTh YMEHbILIEHHE TOYHOCTH CKAHUPOBAHUS U YBEIHUUBAET €€
CKOPOCTb, MOporoBelii mpezen B 200dpi siBisieTcss mpeaeabHbIM, M0 TOCTHKEHUU KOTO-
pPOTr0 TOYHOCTH PACIO3HAHMSI HE FapaHTUPYETCSL.

BrimonHenue ckaHMpOBaHUS MPOU3BOAUTCS MO KomaHje: MyHKT Scan&Read/ Cka-
HUpPOBaHUE.

[Tocne 3aBepuieHust npoiecca B paboueM OKHE MOSIBIAIOTCS OkHa: «M300paxenuey,
«Kpynnsiit mian» u «Teket». [lomydennsiit daitn 11 nanpHeimeit 00paboTku HeoOxo-
nuMo coxpanuth B popmare * FRF (mynkt ®@aiija/CoxpaHuTh Kak...).

Pacnosnasanue, T.e. (HOpMHUpPOBaHUE CHUCTEMOM HMCTHHHOTO o0Opa3a JIOKYMEHTa,
BKJIIOYAET HACTPOWKY CHUCTEMBbl Ha JIOKYMEHT, pa30HeHue TOKyMEHTa Ha OJIOKU U pac-
no3HaBaHue O10koB. HacTpoiika 3akmioyaercst B 3aJjaHUM MapaMEeTPOB pacro3HaBaHUS
(SI3BIK TEKCTa, TUI U PACIONIOKEHHE) B TUanoroBbix okHax Cepsuc/Onuun/Pacno3zna-
Banue u CepBuc/Onuuu/Ctpanuna.

Pazbuenmne noxymeHTta Ha OJOKH (TEKCTOBBIC, TAOMUYHBIC U T.1I.), T.€. 30HBI, OTpa-
HUYEHHBIE paMKaMHU C COOTBETCTBYIOIIEH HyMepallel, BBIIOIHIETCS aBTOMAaTHYECKH
WIM BPYYHYIO KOMaHAamMu IyHKTa PegakTop/BeiaeuTs 0JI0KH.

[IpakTruecku Bcerna cioxHble GopMynbHbIe 0JI0KM U rpaduku GyHKIMNA HE0OXo-
JMMO BpPYYHYIO OTMeuaTh Kak (parMeHTsl Tuna «KapTuHka» —B MPOTHBHOM Cllydae,
NIOTIBITKA PACIIO3HAHMSI MPUBEAET K HENPOAYKTUBHOMY pe3yibrary. Taxke pekoMeHnay-
€TCsl BPyUHYIO OTMeuarh JIaHHbIC, TPE/ICTABICHHBIC B BHJE TAOMUIl B KauecTBE OJIOKa
«Tabnuna», BBUAY TOTO, YTO TOCTATOYHO YAacTO JIaHHbIE MPEJCTABIIAIOT B BUAE TaOIUI]
C MPO3pauyHbIMH T'PaHUIAMH, a 3TO C TOYKU 3PEHUS MPOTPaMMHON Cpebl MPEICTaBIsAET
U3 ce0si OOBIYHBIN TEKCT.

PacrioznaBaHue paszeneHHOro Ha OJOKM JOKyMEHTA BBIIIOJMHIETCS KOMaHJIOM
Scan&Read/PacnioznaBanue.

Bo Bpems pacniozHaBaHusi 00paboTaHHas 4acTh BBIJENIAETCS IIBETOM B okHE «1300-
pakeHuey, a mociie OKOHYaHUs MOSABISAETCS OKHO « TeKcT» ¢ colepikaHneM TOKYMEHTA.

Peoakxmupoeanue noxkymeHTa BKIIIOYaeT KOPPEKTHPOBKY, opdorpapuueckuii KOH-
TPOJb U COXpaHeHUe TekcTa. KoppeKkTupoBKa BBINOIHAETCS [UIsl IEPBUYHOIO YTOYHE-
HUS TEKCTa KOMaHJaMu IyHKTa PemakTop, T.e. cpencTBaMu BCTPOEHHOIO TEKCTOBOIO
penakropa.

IIpoBepka opdorpaduu mpou3BOAUTCS C MOMOLIbI0 BcTpoeHHOU B FineReader cu-
crembl Lingvo Corrector, KOTOpasi TIO3BOJISIET HAXOAUTh OIMMUOKH M HEYBEPEHHO pac-
MO3HAHHBIE CJIOBA, KOPPEKTUPOBATH HEHYXHBIEC MPOOENBI U T.1. DTy ONEpalfio TakkKe
BO3MOYKHO BBIIIOJIHUTH BpYUHYI0 depe3 myHKT MeHI0 CepBuc/IIpoBepka.

Coxpanenue gokymenTa (myHKT Paiin/CoxpaHUTh KakK. . .) MOXKET OBITh BBHITIOIHEHO:

111 TeKCTOBBIX 0510Kk0B — B popmarax TXT, RTF; mist rabmunsr popm — B hopmarax
CSV, DBF, XLS; nns rpapudecknx oobektoB — B BMP, PCX, JPG, PNG, TIFF.

K nmomonuutenpHBIM Bo3MOXKHOCTIM FR MokHO oTHEcTH:

1) Obyuenue cucmemsvi pacno3sHaHUIO «NIOXUXY MEKCMO8

[Ipu xopormem monurpa@uyeckoM KauecTBE AOKYMEHTA UCIOIB3YeTCs PEeKUM
Oo0yuenne (myukr meHio CepBuc/Onuun/Pacno3naBanme), B KOTOPOM Kax-
ILLII>'I CUMBOJI aBTOMAaTU4YCCKH CPABHUBACTCA C HMCIOINIUMHCA B 63.36 JaHHBIX
IporpaMMbl 00pa3IaMH.
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2)

3)

4)

[Ipn HU3KOM KauecTBE CKaHHPYEMOIO IOKyMEHTa UCIOb3yeTcs pexxum Pacmo-
3HaBaHHe ¢ o0y4eHHeM (BKJIFOUAETCS COOTBETCTBYHONIMH ¢uar B okHe Cep-
Buc/Onuun/Pacno3snaBanme). [Ipu 3ToM nonb3oBarenb, MpocMaTpuBasi JOKY-
MEHT, BBIJIENSIET IJI0X0 Pa3IuYUMble CUMBOJIBI U OOBABIISIET UX Ha3BaHUS CHCTE-
Me, KOTOpasi UCTIONb3yeT UX MU JalbHeHme padore.

Pesicum naxemnoii oopabomxu

Hcnonp3yercs npu BBojae OONBIINX 00bEMOB OJHOTUITHBIX JOKYMEHTOB Ipak-
TUYECKU 0€3 yJacTHs MoJib30Barels. Peannsyercsi co CKaHEpOM, HMEIOIINM Me-
XaHU3M aBTOMOAAYX CTPAHUIL. DTOT PEKUM OYCHb YIOOCH JUIS IMTOJITOTOBKH Tal-
JUYHBIX (ailyioB mepes BBOIOM MX B 0a3y JIaHHBIX.

Pacnosnasanue gpopm

OOecnieunBaeT BBOJ NMEPEMEHHOW WH(POPMAIMM C OIHOTHUIHBIX JOKYMEHTOB.
3neck OJOKM AENATCS Ha perepHble (Hepaclo3HaBaeMble) M Paclo3HaBacMBbIE,
3ateM (GopMHpYyeTCs MabIoH:

damunus

I'pymnma
®dakynpTeT

I'on mocrymienus

Habop nomoOubIx hopm 00pabaThiBaeTCsl B MAKETHOM PEXUME, U PE3yIbTaThl
pacniosHaBaHus nepenarorcs B bJI.

FineReader moxeTr ObITh BCTPOCH B MHTETPUPOBaHHBINA mnakeT Stylus Lingvo
Office, peanu3ylomuii 3aKOHUYCHHYIO TEXHOJIOTHIO 00pabOTKH HHOCTPAaHHBIX
TEKCTOB: PaclO3HaBaHKE, MEPEBOJ, MpoBepKa opdorpaduu, yTo 00eCreUnBaET
MOJTy4YEeHUE TOTOBOTO JOKyMEHTa Ha HEOOXOAMMOM SI3BIKE.

Pacnosnasanue PDF-0oxkymenmos

JlocTatoyHO YacTo TEXHUYECKas JIMTepaTypa U HayuHble CTaTbU OBIBAIOT Mpe-
craBneHsl B BUje PDF-nokymenrtoB. C Touku 3penus FineReader TakoBbie J10-
KyMEHTBI IPEACTaBIISIIOT U3 ce0s HAbOp KapTHHOK, U MPH UCXOJHO BBICOKOM dpi
(anr. dots per inch, komM4ecTBO TOYEK Ha JIMHEHHBIN TIOHM) TOKyMEHTa CTa-
HOBUTCSI BO3MOXHO moiayduTh U3 PDF-nokymeHTa pacno3HaHHBIA TEKCTOBBIN
OJI0K, IPUTOAHBIN U peAaKTUPOBAHUS B JIIOOOM TEKCTOBOM PENAKTOPE.

2.8 ABTOMaTU3MpPOBaHHLIN NnepesBod B cucteme Promt

Cucrema obecrieurBaeT MepeBOJ C OCHOBHBIX EBPOICHCKUX SI3BIKOB HAa PYCCKUMN
U 00parTHo.

OxHo Promt viMeeT OObIYHBIN J71s1 ipuiioxeHuit Windows Bun. ['maBHOe MeH0, To-
MHMO HM3BECTHBIX MTyHKTOB, BKJIOUaeT komaHay IlepeBoa. ABTOMaru3upOBaHHBIN Mepe-
BOJl OOBIYHO BKIIFOYAET JTAIlbI:

1)
2)
3)

[lepBoHayanbHBIA NEPEBOJ.
[ToBbllIeHHE KayecTBa MepeBoa.

[TocTpenakTupoBaHue.
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IIepBoHaYaIbHBIN IIEPEBO HAUMHACTCA C 3arPy3KH UCXOMAHOIO TEKCTA UIIM €r0 HElo-
CpencTBeHHOTO Habopa. B myHkTe Bua ycranaBimBaeTcs TOpU30HTAIBHOE WIIM BEPTHU-
KaJbHOE MpeACTaBICHHE UCXOAHOTO U MEPEBEIEHHOTO TEKCTOB.

HepeBozL MOXET BbIITOJIHATHCA II0 a63auaM, 110 BBIACJICHHBIM q)paFMeHTaM, BECH
TekcT u T. 1. Crioco0 3amaercs myHkToMm IlepeBoa. MoxxHO TIEpeBECTH OTAEIBHOE CIOBO
WIN BBIJEJNICHHYIO (hpa3y Mpu yCTAaHOBKE Ha HUX YKa3arTessl MBILIH.

[ToBbImIeHNE KauecTBa MepeBO/ia JOCTUTAETCS 3a CUET:

® pe3epBHPOBAHUS CIIOB, HE TPEOYIOMIMX MepeBosia (Ha3BaHUs, CIICHUAIbHBIC Tep-
MUHBI, COKpalleHus). 31ech HHOTA yA00HO TaKKe MPUMEHSTh TPaHCIUTHPOBA-
HHUE CJIOB — 3alKch OyKBaMU HY>KHOTO si3bika (MBaHOB — Ivanov);

® [OAKJIFOYEHUS CHELUAIM3UPOBAHHBIX CIOBAape IO ONpPENEICHHOM TEeMaTHKe
(Hanpumep, 1Mo WHGPOPMATHKE) U TOJIH30BATEIbCKUX CIIOBapel, obecreunBaro-
LIMX HACTPOMKY HA KOHKPETHBIN TEKCT;

® [IOINOJHEHHUS CIOBapEN.

Jlnist paboThI CO CIIOBapsSIMHU UCHOIB3YIOTCS BKIIQJKH CITUCKOB CJIOBapei, HE3HAKOMBIX
U 3ape3epBUPOBAHHBIX CIIOB, PACIIONOXKEHHBIX B HIDKHEW yacTu sKkpaHa. JlanHas undop-
MalllOHHAas MaHeb BKIto4YaeTcs yepe3 myHKT Bua. [1pu 5ToM MOXKHO mepeHOCUTH clloBa
B YKa3aHHbIE CIIUCKHU M3 TEKCTa WM U3 CIUCKA B CIHCOK.

Jnsi Ka4eCTBEHHOCTH TIEPEBO/Ia €ro 11eJIeCO00Pa3HO BBIMOIHUTD JBAX/IbI, IPH 3TOM
B IIEPBOM BapUaHTE MEPEBO/Ia BBIICHSIOT:

1) Kaxkue cmoBa He TiepeBeNCHBI (BBIIACISIIOTCS IPYTUM IIBETOM)?
2) Kaxkwue ciioBa v CII0BOCOYETAHUS TIEPEBEACHBI HEYIauHO?

3) Kakwue crmoBa cinemyer octaBuTh 03 mepeBoaa?

Takne cnoBa BKIIFOYAIOT B MOJIB30BAaTEIbCKUI CI0Baph, PE3EPBUPYIOT WM UCIPAB-
JSI0T CPEACTBAaMHU penakropa Promt. I1ocie 3Toro nepeBos MOBTOPSIOT.

[TocTpenakTupoBaHue 3aKJIFOYAETCS B CMBICIIOBOM PEIAKTUPOBAHUU IIEPEBENECHHOTO
TEKCTA. 3/1€Ch UCIOJIb3YIOTCSI BO3MOYKHOCTH BHYTPEHHETO PETAKTOPA CUCTEMBI C UCITIOJIb-
30BaHHeM koMaH[ IyHkTa [IpaBka. J{s obneryenus movcka ad3ameB Mexy IEpPEeBOIOM
Y OPUTMHAJIOM CYLIECTBYET MOCTOSIHHAS CBA3b.

OTpenakTUPOBAHHBIN TEKCT MOXET OBITH JIOMOJHUTEIHLHO MPOBEPEH C MOMOIIBIO
CIIPaBOYHBIX CJIOBAaped WM CHCTEM MpoBepku opdorpaduu. [lomydeHnsiit nepeBo 3a-
MUCHIBaeTCs B (haidil WM pacredaThiBaeTCsl HETIOCPEICTBEHHO u3 Promt (MOXHO coxpa-
HUTb U OPUTHHAI).

Cuctema Promt MOXET B3aMMOJIEMCTBOBATh C APYruMu npuioxeHusmu Windows
CIIEYIOIIUMHU CIIOCO0AMMU:

® IIepPEeBOJIOM TEKCTa B Oydepe oOMeHa;
® YCTAHOBJICHUCM CBS3U C NPHUIIOKCHUSIMU,

® BCTpPaMBaHUEM IIEPEBOJA BHYTPb IPUIOKECHUM.

2.9 AsTomMaTun3npoBaHHbIN nepeBoa B Google Transltate

B ommmume oT KoMMepuecKHux IIaT(OpPMO3aBUCHUMBIX NPWIOKEHUH, TAaKUX Kak
Promt, cuctema nepeBona ['yria (cm. puc. 2.22) siBrnsercs OecIUIaTHOM, a 3a CYeT To-
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0, YTO BBINOJHAETCA B cpefe J1ro0oro Opaysepa — Kak I MOOMIIBHBIX YCTPOMCTB, TaKk
Y JIIS1 CTallMOHAPHBIX KOMIBIOTEPOB, OTEHIIMAIBHAS cepa e€ TPUMEHUMOCTH TTOUCTH-
He Oe3rpaHuyHa.

I ] 53
HA Nepesoaunk Google | + -
€ > | % - [Z noeigransiate.google.comf#rulen| Tercr 77 -] [#W - Gooul 2|l m || |-
n . . = " — MHBepcKna BolGopa asbikos =
AZbIKAD CHMH ™ a: aHrM MMMCKMKA ™ [a!
epeBoOAMUK pye = e sl nepesona
HanpaBneHWe nepésoaa
Tech\ tex&\ KHonka nepesopa
OpUrMHanbHbIA TEKCT Mepesoa
= v i 4L A
r PazpellvTe HaNHCaHAE NaTHHHMLUER ‘_'___';A 40
teks MNpeacTaBneHne TekcTa
1 SXMWUTE H3 CNOEA BEBEBPXY, aTofAR Y¥EWUOBETE
Ha nNaTUNHCKOM paCK.I'Ia,El,Ke ANETEPHATHEHE! COTkazaTeoA
Pnar paspeweHa BBoaa TpaHcnUTa
Cnoeape
MpocnywmBaHue
3KpaHHaA knaevaTypa v
P M f”“:“'”‘*“"""""‘“’ CUHTe3NpoBaHHOK
(=X
wersion pe4n
weording
BapwnaHTbl nepesoaa document
word
book
face
tenar e
(=
O = %

Puc. 2.22 — Unrepdeiic [lepeBonunka

Cucrema I'yrn IlepeBomguuka mpenocTaBiseT JOCTYH K MallMHHOMY B3auMooOpar-
HOMY TiepeBony ¢ Oonee yem 60 si3pikoB Mupa (cM.puc. 2.23). lng moctyma K Heit
nocrarouno Beectu URL — http.//translate.google.com.

Ecnu nonp3oBarens HE yBEPEH B TOM, Ha KaKOM SI3bIKE NMPUBEAEH TEKCT, OH BCETAA
MOXET JIOBEPUTHCSI MEXaHU3MY aBTOOIIpPEENICHHS sI3bIKa, BbIOpaB omiuio B «Harpasne-
HUH NiepeBosia» — «OnpeaeauTh A3bIKY.

B npoTtuBHOM ciydae, y monbs30BaTelis €CTh BRIOOP MO CrIoco0y BBOJa HHPOPMAIIUH:

® BCTaBUTh TEKCT U3 Oydepa oOMEHa B OKOIIKO MEpeBoja Ha INIAaBHON CTPaHUIIE
[TepeBonuuka,;

e BcraBuTh URL BeO-cTpaHMIbI, coiepiKalledl TeKCT Ha WHOCTPAHHOM SI3bIKE,
B OKOILIKO IepeBoja (TEM CaMbIM I0JIb30BATEb MOJIYYUT JOCTYI K JIOKAIU30-
BaHHOU BeO-CTpaHUIIE);

® IIepPEeBECTH TEKCTOBBIN JJOKYMEHT, XpaHALIHICS Ha JIOKAJILHOM KOMITbIoTepe ((hop
matel TXT, DOC, RTF. PDF, XLS).

JIns sA3BIKOB, packiaJKka KOTOPBIX OTCYTCTBYET Ha YCTPOMCTBE, C KOTOPOTO OCYy-
HIecTBIsETCS AocTyn K [lepeBomauuKy, MpenycMOTPEHO ABa YIOOHBIX MHCTPYMEHTa —
SKpaHHas KJIaBUaTypa U BBOJ TEKCTA B TPAHCIIUTE.

JIJ1s1 HEKOTOPBIX S3BIKOB (TAKMX, KaK aHIIIMUCKUM, KUTANCKUN U T. .) PEayCMOTpe-
HO TMPOCIYIIMBaHUE MEPEBEIEHHOr0 ()parMeHTa ¢ MOMOIIBIO CUHTE3aTopa PeyH.
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Google

nepesop'quk C A3bIKa: AHTAMHCKMA ~ ".’ Ha: pyccrkui
ONpeAendTE AZkIK BANMMACEMIA WHAOHESMACKMEA NaThIWCEWA YRy

asepfaiprancki  BEHTERCKMA MPNaHACKMIA AMTOBCKMA cepBekmit DUHCKHIA

anGaHCkri BEETHAMCKHA  MCMaHACKMA MAKEROHCKHA CNOBALKHI hpaEHLY3CEHRA

AHTIMIACKMI ranucHAcKMA  MCnaHckuit tanaickui CNOBEHCKME  XMHZM

apafckuit ronnaHackuK HTANEAHCKHMKH MANETHHCEHK CYEHNMIH HOPEATCEWA

APMAHCKMA TREYECEWA KaHHaaa HEMELEWA TaranbCkMil YELWCKWMA

athpHkaaHe TRYEHHCKMA KaTanaHCkMi HOPEBENCKWHA Talckui WEEACKMA

Gackokmit Ty ARATH KWTANCKMA NepCUACKHA TAMWALCEMIA  JCTOHCKWA

BenopyCerui NATCKWA KOpERCKME NonkCEMA Ty ANOHCEWIA
BeHransckHi HERHT KpeonsCkMA (TauTH) NORTYTaneCkMA  Typeukui

Beenute TekcT unu agpec eef

AOnrapckui HauwW NaTbiHb PYMBIHE KM YERAMHCKHA

Puc. 223 — Cnucoxk s3b1k0B lepeBogunka

2.10 3apaHue Ha nabopaTopHyto paboty Ne1

2.10.1 Cbop v npeaBaputenbHaa obpabotka nHdopmaumm

Ienu 3aganusi: 3HAKOMCTBO C METOJIaMU TIOUCKA U (hOpMaTH3AINK TAHHBIX, HAl-
JEHHBIX B ceTu VIHTEpHeT.

TpeGoBanus K 3aIaHUI0: BBITIOIHUTH JJA0OPATOPHYIO padoTy. BeimonHeHHast pabo-
Ta odopmiIseTcs B Bue otyeTa!  (TekcToBBIH (opmaT — *.pdf), KOTOpBIi cCOmEpKUT
daiinsr labktl-1 — labktl-7 (im6o o6bekTamu, MO0 CKPUHIIIOTAMH) M BBHICHIIACTCS HA
MIPOBEPKY MPENoaaBaresio.

TpeooBanusi k oTuyery. OTUET 10 JJAOOPATOPHOH PAbOTE NOIKEH CONepPKaTh:

1. TutynasHBIN JTUCT, 0POPMIIEHHBIN B COOTBETCTBHH ¢ OOpa3oBaTeIbHBIM CTaH-

naprom TYCVYP (https://regulations.tusur.ru/documents/70).
2. Ha cnenyromiem nmcte cBepxy 1eib JaHHOU Ja00paTOpHOM pabOTHI.

3. Xon BeIMOTHEHHS PabOTHI (OMMCaHUE BBIMTOJIHEHHBIX TyHKTOB cM. . [-11T).

4. BrIBOIELI.

3aganue. COOTBETCTBYET MOPSIKY BBHITOTHEHHS paOOThI, KOTOPBIA MPUBEICH HUXKE
(em. mm. I-III).

MakcumaJjabHbIi 021 3a JIP Ne 1 — 20 6aswos.
Kpurepum oueHku:

1. Hanuuwue otuera, opopmiieHHoro no cragaapram TYCVYP, akkyparHo, 6e3 omu-
60k (8 6aa).

2. B ordere mpUCYTCTBYET MOIHOE OMMCAHUE BCEX MTYHKTOB 3aJaHUsI CO CKPUHIIIO-
Tamu (4 6amna).

3. B oTuere nmpucyTCTBYET MOTHOE OMMCAHKUE BCEX MYHKTOB 3aJaHMsI C BHEIPEH-
HbiMu oObekTamMu ACCESS u3 1. 10 (4 6anmna).

4. Cpenanbl 4eTkue, EMKHUE BBIBOJBI (4 Oaa).

! MakcuMaibHO JTOMYCTUMBIN pa3Mep daiina c oTueToM — 2 M6.
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Cpoku BbINoJHeHHs: JaboparopHas paboTa T0HKHA OBITH BHITIOJIHEHA B COOTBET-
CTBHH C KaJICHIAPHBIM TUTaH-TPAQUKOM MOIYJIS.

|. Monck nHdpopmaumn B MHTepHeTe

[Topsi10K BBIMONHEHHS PaOOTHI:

1.

3.

6.

[IpoBeprre Hamumuue nanku c:\temp\kt win «C:\Documents and Settings\stu-
dents\My Documents\kt». Jlannas namnka nosaraercst paboyeil.

Co3naiiTe TycTOM HOBBIM TEKCTOBBIM JIOKYMEHT B TEKCTOBOM PENAKTOPE
OpenOffice Writer, 3anryctute Opay3ep U OTKpoiTe Ha HOBOW BKJIaake Google
Translate. O3HaKOMBTECH C JIEMEHTAMH YNPABICHUS IPOIPAMM.

O3nakombrech ¢ marepuanamu caiita TYCYPa, www.fusur.ru nocne 4dero ne-
peliauTe B AIEKTPOHHBIM Karajaor OMOIMOTEKH M cheslaifiTe BBIOOPKY IO KITIO-
4eBOMY CJIOBY «(u3uka». B HalijleHHOM BBIBEIHWTE BCE KHUTH 32 aBTOPCTBOM
Muxaitnosa M. M. CoxpaHuTe pe3yabsrarsl B pabodeil manke B TEKCTOBOM (haid-
ne (bopmar TXT) labktl-1.

Boiinute B ceth Oubnmumorex Poccuiickoit denmepanuu 1o anpecy, http.//
www.gpntb.ru/win/libnet 3arem nepeiinure 1o ccbuike Karasorn u 6a3bl JaHHBIX.

4.1 Cpenaiite 3anpoc Ha NoUcCK auTeparypsl o cucreme MathCAD npu cie-
IYIOUIUX YCIOBHUSAX:

KIIoueBOE cl10BO — «mathcady;
rox m3ganusg — 2010;

¢dbopMar BbIJauu Pe3yIbTAaTOB MOUCKA — «KPATKUK dopmary.
4.2 OtcopTUpyHTE NOJYYEHHBIN CIHMCOK IO 3arJIaBHIO.
4.3 Tlomy4yeHHyro BEIOOPKY COXpaHHUTh KaK TEKCTOBBIH (haiin o umenem labkt1-2.

4.4 Tlepeiinute B TeKCTOBBIN penakTop. OTKpoiiTe B HeM (paiii u Ha ero OCHO-
Be chopMUPYHTE CIIHCOK JHUTEpaTypsl o cuctreme MathCAD B cOOTBET-
CTBUU ¢ «METOIUYECKUMH YKa3aHUSMU IO IMOJATOTOBKE U O(OPMIICHUIO
KypCOBBIX paboT», HAUTH KOTOPBIE BbI JOJKHBI CAMOCTOSTENILHO, UCTIONb-
3ysl MOUCKOBYIO cuctemy 'y wnm SHaekc.

B Opay3epe oTkpoiiTe Ha HOBO# Bkianke ctpanuy MI'TY um. baymana (agpec
HalliuTe caMOCTOATENBHO) U nepeiaute no cceliikaM English version/Interna-
tional relations x uHpOpPMaIK O MEXTYHAPOIHON JIEATETBHOCTH.

5.1 OrmetbTe U ckormupyiite B Oydep oOMeHa TpeTHii ad3al] aHTJIMICKOTO TEKCTa.

5.2 Tlepeinure B TEKCTOBBIA PENAKTOP, OTKPONTE HOBOE OKHO U BOCCTAHOBUTE
B HEM TekcT u3 Oydepa oOmena. Tekct coxpanute non umeneM labktl-3
B paboueii nanke. OKHO pelakTopa CBEpHHTE.

Ortxkpoiite Bkinaaky ¢ Google Transltate.

6.1 Uepes Oydep oomena uz aiina labkt1-3 BcTaBbTE TEKCT U BhIOEGpHUTE Ha-
IIpaBJICHUE MIEPEBOJIA C AHIVIMICKOIO Ha PYCCKHIA.
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6.2

6.3

Pesynbrar nepeBona coxpanute B popmare RTF B HOBOM JOKyMeHTE 1OJ
Ha3BaHueM labktl-4 B nanke c:\temp\kt.

Jlnst cpaBHEHMsI KauecTBa MepeBo/ia OTKPOWTE pycCKUil BapuaHT uHpOpMa-
LU IO MeXAyHapoaHou aesrenbHoctd MI'TY um. baymana. B pasnene
«Ucropus YMC» nHaitnute noxoxuil Tekct. CoxpaHute adb3al] ¢ MOX0XKUM
TEKCTOM B JloTIOTHEeHHE K daiiny labktl-3.

7. OTKpoWTEe NOMOJHUTEIHLHO B TEKCTOBOM penakTope daitnbl labktl-1, labkt1-4.

ll. @opmmnpoBaHne NMHGPOPMAaLMOHHbIX Ba3 JaHHbIX

8. W3 pabouero karanora oTkpoiite ¢aiin labkt1-2 (CoxpaHeHHbIE Pe3ysIbTaThl IOUCKA).

9. OrtkpoiiTe OKHO TabJIUYHOTO PEeJaKTOpa

9.1 B TtabnuuHoMm penakrope mepeiaure Ha «JIuctl» M B Aueikax mepBoii
CTPOKH BOCIPOM3BEIUTE CTPYKTYpPY 3arojioBKa, COIEpKallyro HHpopma-
M0 00 aBTOpe, HA3BaHMM KHWIH, W3ATENbCTBE, rOPOJE, o€ M3AAHUSL
U YHUCIIe CTPAHMUIL:
A B C D E F |
1 ouo Hazsanue W3parenscreo lopop, fog  Yucno cTpanmy
2
9.2 3amomHHUTE COOTBETCTBYIOIINE SUECHKU JaHHBIMU U3 ¢aiina labktl-2, naun-
Has OT siuerku A3.
9.3 CoxpaHurte TOKyMEHT 1o umeHeM labktl-5.

10. Ortkpoiite okHO Access '

10.1

10.2

10.3

10.4

10.5

10.6

B nosiBuBImIEMCS OKHE Auaiora Beioepute pexum «Hoas 06a3a maHHBIX»
u ykaxxute uMs Qaiina labktl-6 B pabouem karasore.

C IIOMOIIBIO ITaHEIN ((I/IMHOpT U CBA3KW)» BKIIAJKHU «BuemaMEe JaHHBIC)
UMIOPTUPYHTE» naHHble U3 Qaiina labktl-5 Takum oOpa3om, yTOOHI mep-
Basi CTPOKa C 3aroJIOBKaMH MOCIY)KWIa Ha3BaHUEM IoJiel TaOnuibl 6as3bl
JTaHHBIX.

Tun noneit «l'om» u «Yucno crpanuipy — Yucnosoii, mnemnoe, OcranbHbIe
o — « TeKCTOBBII.

Vnannte xmrou «Kony, a mona « ®DUOy» n «Ha3paHue» Ha3zHaubTe KIIOYe-
BBIMU, MPEABAPHUTEIILHO YKa3aB B UX CBOMCTBax (B pexume KoHncTpykropa
Ta6J'II/IH), YTO OHU ABJIIAKOTCA 065133TCJ'II)HI)IMI/I nu I/IHHeKCI/IpOBaHHBIMI/I.

[Tepeumenyiite Tabmuiy «JIucrl» B «bubnroreka», UCIONB3ysT KOHTEKCT-
HOE MEHIO.

CocTaBbTe HECKONBKO TaONUIl: B MEPBOM pa3MeCcTUTE aBTOPOB, BO BTO-
poii — Ha3BaHME, B CIELYIOIIEH — TUIl U3JaHMs, 3aTEM W3aTelbCTBO, I'OA
W3JIaHMsI, KOJI-BO cTpaHull. Ha3zBaHus A TabnuIl U mojie JaHHbIX — UMEHa

! TlomuuTe, 4TO Pe3y/IETATOM JAHHOTO TyHKTA JOJDKHA OBITH CTPYKTYpa BJI CO CBA3yIOMIME
(MneHTHUIUPYIOIUMHI) CBI3SIMU.
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Puc. 2.24 —PaboTa ¢ MacTepoM co3/1aHusl CBsI3eil MexX 1y Tabauuamu

COOTBETCTBYIOIIMX MM Moyield Tabmuisl «bubmmoreka». He 3abynsre co-
OJIFOCTH COOTBETCTBHE THUIIOB IS CO3aBAEMBIX ITOJIEH Ka)KIOM M3 TaOIuII.

10.7 Tlepenecute manuble U3 Tadmuibl «brubIMOTEKa» B COOTBETCTBYIOIIHE TTO-
JISI CO3aHHBIX TAOJIHII.

10.8 B Tabmuue «bubnnuoreka» nobGaBbTe JBE HOBBIE CTPOKU MEXIY BTOPOU
U TPEThEH, yIanuTe NoCiIeJHUE TPH 3aIHCH.

10.9 OrpenakTupoBaHHYIO TaONHILy C MOMOIIBIO BKIAAKU «BHemHue naHHbIe/
DxcnopT» 3kcnoptupyire B dhaiin labktl-7.XLS.

lll. OchopmmnTe OTHET B COOTBETCTBUN C TPEOOBaAHNAMM,
N3I0XXEHHbIMN BbILLE, U OTNPAaBLTE €ro Ha NPOBEPKY npenogasaTento.

1. Kakue TOMOJIOTMM MCHOIB3YIOTCS JUIsl MOCTPOEHUS JIOKAJIBHBIX BBIYUCIUTENb-
HBIX ceTeii? Bapuanter orBeta: 1. Kombio; 2. 3Besma; 3. OOmas mivHa;
4. Uepapxuueckas IpeBOBUIHAS.

2. Vkaxute BeO-Opay3epbl, Ubs 10 B 00IIeM 00bEMe pbIHKa Opay3epoB JUIs Ha-
ctonbHbIX OBM Hambonee 3amerHa (Bbime 1% oT 00mero KoJau4ecTBa):
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1. Mozilla Firefox; 2. Konqueror; 3. Google Chorme; 4. NSCA Mosaic.

3. B kakwmx ClIydadax UCIOJIb30BaHUC 0a3 AAHHBIX SABJIACTCA NPCANIOYTUTCIBHBIM 10
CpaBHCHHUIO C MCIIOJIB30BAHUEM TaOJIMYHBIX HpOHCCCOpOB?

4. TlpuBenuTe MOCIENOBATEILHOCTh JEHCTBHHA, KOTOphIE HEOOXOAMMO MpPEIIpH-
HATh, 4TOOBI HaiiTu KHUTY aBTopa Dennis Klatt «Peur u 00paboTka 3ByKOBBIX
CHUTHAJIOB: 00pabOTKa M BOCIPUSTUE PEUr U My3bIKM» Ha caifte www.amazon.com?



[naBa 3

KOMIMBbIOTEPHbBIE TEXHONOINA
B TEOPETUHECKUX NCCJIEQOBAHUAX

3.1 CocTtaB 1 MeToabl TEOPETUHECKUX NCNEeOoBaHUN

OcHOBHOI1 3a/1aueii TEOPETUIECKUX HCCIICIOBAHHM SBISIETCS (POPMYITHPOBAHHUE TEO-
PETHUYECKUX TPEINOIOKEHUNH TIO0 HCCIeayeMoil mpobieme, BKIIOYAINUX OO0bSICHEHUE
SBJICHUN C UCIOJIb30BAHMEM MAaTEMaTHUYeCKOTO amrapara Wid KayeCTBEHHBIX MPaBuUIlL.

OO0beM HccreOBaHU 3aBUCHT OT CHEIU(GUKH U CIOXKHOCTH MpoOsieMbl. B o6mem
cilydae, uccienoBareiabckas padoTa BKIIIOUAET B ceOs CIIEAYIOLIUE Talbl:

1) IlocranoBka 3ama4w, r1e OMPEACISAIOTCS eI UccaenoBanus, Hanbomnee dhdek-
THUBHBIE MyTH peanusanuu. MHorna dopmupyercs rumoresa, mpeaBapUTEIbHO
00BACHAIONIAA SBJICHUE.

2) Pa3zpabotka monemnu nporecca GyHKIIMOHUPOBAHUS N3ydaemMoro oobekra. OObIu-
HO HUCIOJIB3YIKOTCA MAaTEMaTHU4YCCKHUC, HH(bOpMaL[HOHHLIG WA JIOTUYECKUE MO/ C-
JIA SAIBJICHUA.

3) BBIOOp METOIOB MOCTPOCHUS MOJIEIH U UX MPOBEpKa.
4) Pa3paboTka alropuTMOB M IPOTPAMMHBIX CPEJICTB peaTu3aliyi MOJIEIEH.

5) BrInonHeHue MaTeMaTHUECKUX PacueToB U 00paboTKa HHPOPMAIIMOHHBIX aJTo-
PUTMOB C UCIOJIb30BaHHEM DBM.

6) AHaIU3 MOTYYEHHBIX PE3YIBTATOB C MIOMOIIBIO JIOTHUECKUX PACCYKICHUH U BbI-
BOJIOB, (POpPMYIHPOBAHHUE PE3yJIbTaTOB UCCIIEIOBAHUH.

D¢ (eKTUBHOCTh UCCIIEAOBAaHMSA B 3HAYMTEIBHOM CTENEHU 3aBHCUT OT HCHOJb3ye-
MBIX HCCleqoBareneM MeTooB. [Ipu 3ToM 00bIUHO NTPUMEHSIOTCS:

e llI3BecTHBIEC OOIICHAYYHbIE METOABI: a0CTparupoBaHue, uaeaIn3anus, Gopmaim-
3a1ysl, aHAJIU3 U CUHTE3, 000OIIEHHUS U T. II.

e MaremaTudeckue MCTOAbI: AaHAIUTHUYCCKUEC, YUCICHHBIC, OIITUMU3AllMOHHBIC, BC-
POATHOCTHO-CTATUCTUYCCKHUC.
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e DBpPUCTHYECKUE NMPHUEMBI U METOJbl: HHBEPCHUS, YHUBEPCAILHOCTh, CAMOOOCITY-
JKMBaHHE, aCCOLMALNN, aHAJIOTUH U T. [I.

e Jlormueckue MCTOABI M IpaBuJia, K YHUCIIYy KOTOPBIX MOXXHO OTHECTU IIpaBHJIa
BbIBOZIa CJIOXKHBIX TIOHATHI U3 IMPOCTHIX, YCTAHOBJICHUEC UCTUHHOCTH, BBISABIIC-
HHUEC HCIIPOTUBOPCUYMNBOCTU U T. II.

3.2 KomnbloTepHas nogaepxka TeopeTndeckmx
ncecnegoBaHUn

BrruncnurenbHas TeXHUKA HAXOJUT IIUPOKOE NPUMEHEHUE B pEaIM3alUY 3a/1a4 TEO-
pernyeckux uccienoanuii. Hanbosee yacto e€ MCHONB3YIOT B MPOBEICHUH MaTeMa-
TUYECKUX pacueToB. [Iporpammuoe obecneueHue JUIsl JaHHOTO HAMpaBJICHUS yCIOBHO
JIEJIATCS HA CIEAYIOUIUE KaTeTOPUH:

1) bubnuomexu npocpamm sl YUCICHHOTO aHAJIN3a, KOTOPbIE TAKXKe JENATCS Ha
OoubnmnoTeku obmiero HazHadeHus (maketol SSP, NAG) u y3KoCIenuaIn3upo-
BaHHBIC MTAKETHI, OPUCHTUPOBAHHBIC Ha PEIICHHE OIPEeICHHOTO Kilacca 3a/1ad
(Micro Way — matpuusl, npeoOpa3oBanue Dypoe).

2) Cneyuanusuposanmvie cucmemvl 1Ji1i MaTeMaTHYECKHX pacueToB M Trpaduue-
CKOTO MaHMITYJMPOBAaHUS JAHHBIMH M IpeJCTaBlIeHUs pe3ynbratoB (Phaser —
muddepeHnnanbaple ypaBHeHus, Statgraf — cratuctuueckuil ananus), Eureca,
Statistica.

3) Huanozosvie cucmemvl MAaTEMaTHUECKUX BBIUYUCICHUN C JEKIAPATUBHBIMU SI3bI-
KaMU, TTO3BOJISIONTUME (OPMYITHPOBATh 3a/1aud €CTeCTBEHHBIM 00pa3om (Math-
CAD, Matlab, Mathematica).

4) Onexmponnvie mabauysl, KOTOPHIC MO3BOJISIOT BBITOIHATH Pa3IHYHbIC PACUCTHI
C JTAaHHBIMH, TIPEJICTABICHHBIME B TaOnmumuHoi hopme (OpenOffice Calc, Excel).

B peanusanuu 3BpUCTHYECKUX METONOB panuoHaibHOe npumeHeHue BT cA3aHo
C UCIOJIb30BAaHHEM METOI0B MOP(OIOrnuecKoro aHanusa (Tabiui), accolMaTUBHBIX Me-
TOJOB (METOJ Karajora, METOJ TUPJSHA ciaydailHOCTeH W accouuaiuii), ¢ MOMOUIbIO
KOTOPBIX T€HEPUPYETCsl OONBIIIOE YHUCIO BAPUAHTOB PEIeHUs 3a7a4H, a 3aTeM IMPOU3BO-
JUTCS UX OLIEHKA U BBIOOP PallMOHAIBHOTO.

Teoperndeckue HccieIOBaHUA TEXHUYECKHUX MPOOJIEM B HEKOTOPBIX CIydasx Iie-
Jeco00pa3HO MPOBOAUTH C HCIOJIB30BAaHHUEM aBTOMAaTH3MPOBAHHONW CHCTEMBbI PEICHUS
u3zo0perarenbckux 3angad — APU3, koTopas oXBaThbIBaeT BCe 3TaIlbl TEXHUUYECKOTO TBOP-
YecTBa OT aHaJU3a TEXHUYECKHUX CHUCTEM JI0 MOMCKA BAPUAHTOB PEIICHHUS.

Haubonee clo)XHOHU ABISETCA KOMITBIOTEPU3AIHS JOTMKO-THHIBUCTUYECKUX METO-
JIOB HAay4HBIX HcclieoBaHUN. Pemenne npoOieMbl B 3TOM HalpaBiIeHUU oOecreynBaeT-
Csl CpEACTBAMH, BKJIFOUAIOLIMMHM 3JIEMEHThI HCKYCCTBEHHOTO MHTEIIEKTA. DTO CHCTEMBI
aBromaruzupoBaHHoro nepesoga (COKPAT, PROMT, Google Translate), nnteniex-
TyaJibHbI€ TAKeThl MPUKIAAHBIX MPOrPAMM, PaCU€THO-JOTUYECKHE CHCTEMBI, CUCTEMBbI
noaaepkku npuHatus pemienuid (CIIIIP) u pa3nuuHble SKCIIEPTHBIE CUCTEMBI.

WHuTennexTyanbHble MAKeThl NMPUKIAIHBIX MPOTPaMM JalOT BO3MOYKHOCTH peLIaTh
3aJja4M 10 OMHCAHUIO IMpPOIecca ¢ MOMOIIBI0 HETPOLEAYyPHOTO s3blka 0€3 mporpaMMu-
poBanus anroputma. Ilpu stom cuctema cama ¢GopMHUpPyeT MaTeMaTHYECKYyIO MOEIb
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UCCIICIOBAHUS U OIpeessieT He0OX0UMbIE MPOrPaMMHbIE MOIYIIU JUISL €€ pearu3aluu
(IIPHU3, CIIOPA, MABP).

PacueTHo-0rnueckre CHUCTEMbI MpeAHAa3HAYEeHbI JJI KOJUIEKTUBHOTO pelieHus 00-
IIMX 3a/1a4 HayYHBIX MCCJIETOBAaHUI MPH BHIMOIHEHUH JIOKAIbHBIX 3a7[ad Ha OTAEIbHBIX
pabo4yMx MecTax 3a CYeT KOOPAWHHUPYEMOTro B3auMMOJeHcTBUS Mo KaHanam cBsizu (Cu-
cTeMa KoMIuleKcHoro 1utanupoBanusi I'PAHHUT).

IKcnepmHubvle cucmemobl — 3mM0 NPOSPAMMHbIE KOMNIIEKCbL, UCHONb3YIO-
wWue 3HaHUs 8 NPeoMemHol 0OIAcCmuU U CNOCOOHbIEe HA UX OCHOBE C NO-
MOWBIO JI02UYECKUX (PaccyicOenuti) npasui hopmynuposams bl800bl
0 COCMOAHUU CUCEMbL, OCHOBAHHbIE HA AHANU3E MOOeTU npeocmasie-
HUSL 9KCNEPMo8 O 3aKOHOMEPHOCMSAX €€ YHKYUOHUPOBAHUSL.

DKCHepTHask CUCTEMa OOBIYHO BKIIFOYALT: MOJCHCTEMY O0IIeH s, 6a3y 3HAaHHMA C MOJ-
CUCTEMOU HAKOIUICHUS 3HAHWH, penaroIuidl ONOK, mojacucteMy oObsicHeHHs. J[aHHBbIE
cucreMbl Hanbosee 3(pekTuBHBIC s aHAJIN3A TPOLIECCOB U SIBICHHI, KOTOPbIE CIIOXK-
HO TMPEJCTABUTh MaTEeMaTUIECKOW MOJEIIBIO.

1) Yro sBisieTcst OCHOBHOM 3a7jadeil TEOPETUUECKUX UCCIIEJOBAHUMN?

2) Kakue meronbpl UCCIeAOBaHUN OTHOCATCA K 3Bpuctuueckum? 1. MHBepcus;
2. AbcrparupoBanue; 3. Mneanuzanus; 4. AHaJIOrHs.

3) IlpuBenute omnpeneneHUe HKCIEPTHBIX CUCTEM.
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KOMIBbKOTEPHbBLIE TEXHOJ10T A
B HAYYHOM 3KCIEPUMEHTE,
MOLOENTMPOBAHNA N OBPABOTKE
PE3YJIbTATOB HAYYHbIX
MCCINEOOBAHNW

4.1 3agayum n cocTaB 3KCNePUMEHTAarbHbIX
nccnegoBaHU

OCHOBHBIMH 3aia4aMi SKCIICPUMCHTAJIbHBIX I/ICCJ'IGILOBaHI/Iﬁ MOTYT OBITh:

)
2)

3)

[lenenanpapnenHoe HabMoACHUE 32 (PYHKITMOHMPOBAHUEM OOBEKTA JUIs YITyO-
JICHHOI'O U3y4YCHHA €ro CBOMCTB.

[TpoBepka cripaBeIUBOCTH paboOUMX TUIOTE3 JUIs pa3pabOTKH Ha 3TOH OCHOBE
TEOPUU SIBJICHUM.

YcraHOBIEHHE 3aBUCHMMOCTH PA3IMYHBIX (DAKTOPOB, XapaKTEPHU3YIOIIUX SBIIE-
HUE, Ul OCJIENYIOLIEr0 UCIOJIb30BAHNs HANJCHHBIX 3aBUCUMOCTEN B IIPOECK-
TUPOBAaHUU WM YNIPABICHUU UCCIETyeMbIMU 00BEKTaMHU.

OKcIepUMEHTaIbHbIE UCCIIEA0BAHUS BKIIIOYAIOT JTAlbl MOATOTOBKU 3KCIIEPUMEHTA,
NPOBEICHUS MCCIIEI0BAaHUM 1 00pabOTKU Pe3yabTaToB.

Ha nmoaroToBuTEeIbHOM 3Tare ONpeNeNsaioTes UeJd U 3a1a4l, pa3padaTbIBaloTCs Me-
TOJMKA U MporpamMma €ro BBIIOJHEHHs. DTOT 3Tall BKJIIOYaeT TaKkke Moadop HeoOxonu-
MOro 00Opy/IOBaHUS U CPEICTB U3MEPEHUH.

ITpu pa3paboTke mMporpaMMBbl UCCIEIOBAHUI CTPEMATCS K MEHBIIEMY 00BEMY H TPY-
JOEMKOCTH paloT, YIPOIIEHHIO SKCIIEpUMEHTa 0€3 MOTepH TOYHOCTH U JOCTOBEPHOCTH
pe3ynbTraToB. B 3TO# CBA3M NaHHBIHN 3Tan TpeOyeT pelleHus 3a1a4u ONpeeIeHUs] MUHU-
MaJIbHOTO YHCJIa OTBITOB (U3MepeHHit), Harbonee 3h(PEeKTUBHO OXBAaTHIBAIOIIETO 00JIACTh
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BO3MOXKHOTO B3aUMOJEHCTBUS BIMAIONINX (PAKTOPOB U OOECIIEUMBAIOIIETO IMOyUCHHS
UX JOCTOBEPHOM 3aBUCUMOCTH.

JlaHHas 3a/1a4a pelaeTcs CpeACcTBaMU pas3zesia MaTeMaTU4eCKOM CTaTUCTUKY — I1JIa-
HUPOBaHHUE HKCIEPUMEHTA, KOTOPBIA MPECTaBIsIeT HEOOXOAUMbIE METO/IbI JIsl paluo-
HaJIBHOMN OpraHu3alyi U3MEPEHUH, MOIBEPKEHHBIX CITyYailHbIM OIIHOKaM.

Oran npoBeleHUsT COOCTBEHHO HCCIENOBaHUI orpenensercs crneuupukoi usyda-
emoro ooObekta. [lo xapakrepy B3aMMOICHCTBHUS CPEICTB IKCIEPUMEHTA C OOBEKTOM
pasinvyaroT OOBIYHBIE U MOJCIBbHBIC OKCIICPUMEHTAIBHBIC UCCIICAOBAHUS. B IIEPBOM B3a-
UMOJICHCTBHE OKa3bIBACTCSI HEMTOCPEIICTBEHHO HAa 0OBEKT, BO BTOPOM — Ha 3aMEHSIOLIYIO
€ro MOJEIIb.

MGTO,Z[ MOACIUPOBaHUSA 00BEKTOB U MponccCoB ABIACTCA OCHOBHBIM B HAYYHOM 35KC-
TNCPUMCHTC. Paznauuaror (1)H3I/I‘IGCKOG, AHAJIOTOBOC, MAaTECMAaTUYCCKOC MOACIINPOBAHUC.

Duszuyeckoe ModeﬂupogaHue BBITTOJIHACTCA HAa CIICHHUAJBHBIX YCTAHOBKAX.

[Ipu 5TOM BBIYHCIUTETBHAS TEXHUKA WCTONB3YETCS IS YNPABICHUS MPOIECCOM
AKCIIEPUMEHTA, cOOpa PEruCTPaIMOHHBIX JTAHHBIX U UX 00pabOTKH.

Jst ananoz2o06020 mooenuposanis NCTIONb3YIOTCS AHATIOTOBbIE BEIYNCIINTENIbHBIE Ma-
mHbl (ABM), 4TO 103BOJISIE€T CO3/1aBaTh U UCCIIEA0BAaTh MOJIENIN-aHAJIOTH, KOTOPbIE MO-
T'YT OIUCHIBATHCS OJUHAKOBBIMH JU(D(EpEeHIIMATBHBIMI YPABHEHUSIMH C HCCIIEAYEMBIM
IIPOLIECCOM.

Mamemamuueckoe mooenupogaHue, B IUPOKOM CMEBICIIE, OTIOCPEIOBAHHOE IMPaK-
TUYECKOE WJIM TEOPETHUYECKOE HCCIENOBAaHNEe 00BEKTa, IPU KOTOPOM HEMOCPEICTBEHHO
U3y4YaeTcs HE CaM MHTEPECYIONIUI HccienoBaress 0ObeKT, a HEeKOTOpask BCIIOMOTaTelb-
Hasl ICKyCCTBEHHAs WJIM €CTECTBEHHAsI cUcCTeMa (MOJIETb).

Cama no ce6e mH(pOpMAIUs HE BXOIUT B YUCIO MPEAMETOB MCCIEIOBaHUS MareMa-
TUKU. TeM He MeHee CIIOBO «uHpopmayus» ynoTpediseTcs B MaTeMaTHUECKUX TEPMU-
HaX — coOCTBeHHas: MHGoOpMaIMsl U B3auMHasg HH(OpMaIuUs, OTHOCSIIUXCA K aOCTpakT-
HOH (MaTeMaTudeckoil) yactu Teopur uHGpopmaruu. OZHAKO B MaTEMaTH4eCKO TEOPUH
HOHATHE «UHGOpMayum» CBA3AHO C UCKIIOUUTEIBHO aOCTPAKTHBIMH OOBEKTaMU — CIIy-
YalfHBIMU BEJIMYMHAMM, B TO BpeMs KaK B COBPEMEHHOH Teopuu MH(POpMALUU 3TO TI0-
HSITHE PacCMaTpPUBAETCS 3HAYUTEIBHO IIKMPE — KaK CBOMCTBO MaTepHaJbHBIX OOBEKTOB.

Baxublil Bkaa B GopMannzanuio MoHATUS WHGOPMALUMU BHEC aBTOP TEOPUU HH-
¢dopmanun Knon IllenHoH, nogpa3ymeBasi oJ TEPMUHOM «uHgopmayus» HeuTo (QyH-
nameHTtanbHoe (Hepeayuupyemoe). B teopun LlleHHOHa MHTYUTHBHO MOJaraeTcs, 4To
uHpopmanus uMmeet coaepxanue. Undopmaius ymMeHb1aeT 001yI0 HEOPEAEIEHHOCTD
U uHPOPMALMOHHYI0 3HTpomnuio. KoiaumuecTBo MH(pOpMALUU TOCTYIHO H3MEPEHHIO.
B kadectBe Mephl MH(pOpPMALMU TEPEIaBAEMOT0 COOOIICHUS HCIONIb3YyeTcs Jiorapug-
mudeckast pynkims [ = log(M).

B MaremarnueckoM MOJEIMPOBAHMM UCIONB3YIOTCS Takke MH(OpMAIMOHHBIE, JIO-
THYECKUe, UMUTALIMOHHBIC U IPYTHe MOJIETH U MX KoMOuHanuu. B 3ToM ciryuae marema-
TUYECKasi MOJIEJIb MPEJICTaBIseT co00M aIropuT™, BKIIIOYAIOIINN ONpeieseHre 3aBUCH-
MOCTH MEXKJy XapaKTepUCTUKAMH, ITapaMeTpaMu U KPUTEPUIMH pacyeTa, yCIOBHs IPO-
TeKaHMA nporiecca GYHKIMOHUPOBAHUS CUCTEMBI U T. 1. JlaHHasi CTPYKTypa MOXeET CTaTh
MOJIETIbIO SIBJICHUS, €CITH OHA C IOCTAaTOYHOM CTETIEHBIO OTPAXKAET ero PU3HMUECKYIO CYIII-
HOCTb, [TPAaBUJIbHO OIMCBIBAET COOTHOILIEHHUE CBOWCTB U IMOATBEPKIAETCS pe3ysIbTaTaMu
IIPOBEPKH.
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[TpumeHeHnem Mojeneil ¥ BEIYUCIUTEIbHON TEXHUKH peaau3yeTcs OfWH U3 Haubo-
nee 3PEKTUBHBIX METOJ0OB HAyUHBIX MCCIIEIOBAaHUM — BBIYUCIUTENbHBIN SKCIEPUMEHT,
KOTOPBIH MO3BOJISIET U3y4aTh MOBEACHUE CIOXKHBIX CUCTEM, C TPYAOM moajatouieecs Gpu-
3M4E€CKOMY MOJEIUPOBaHUIO. YacTo 3TO CBSI3aHO ¢ OOJBIION CIIOKHOCTBIO U CTOMMO-
CTBbIO OOBEKTOB, a2 B HEKOTOPBIX CIIydasX — HEBO3MOXKHOCTBIO BOCIIPOU3BECTH B Peajlb-
HBIX YCIIOBUSIX.

Jlis MaTeMaTUYeCcKOro MOJIEIMPOBAHMS 1€JIeCO00pa3HO MCMOJIB30BaTh IMPOrpaMM-
HBIE CPEJICTBA U3BECTHBIX PUPM, pa3paboTaHHbIE BEICOKOKBAIN(UIIMPOBAHHBIMHU CIIEIH-
aJMCTaMU C UCIIOJIBb30BAHUEM MOCIEIHUX JTOCTHKEHUN IPUKIAJHON MAaTEMAaTUKHU U IIPO-
IrpaMMHUPOBaHUsA. BO3MOXKXHOCTH COBPEMEHHBIX IIPOrPAMMHBIX CPEACTB B YaCTH MalllWH-
HOM rpaduky, BKIIOUYas MNapaMEeTpU3alMio, HCIOIb30BAHUE METONOB «(pakTaiay
U «MopUHTa», IBETOBOM AMHAMMKH, MYJIBTUIUIMKALMU U T.II., 00€CreunBaoT J10CTa-
TOYHYIO HAJIATHOCTH PE3YJIBTATOB.

BeruucnuTensHas TEXHUKAa HAXOJUT HanOosee HIMPOKOe MPUMEHEHHE:

® IS JIOTUYECKOTO, (YHKIHMOHAIBHOTO U CTPYKTYPHOTO MOJCIUPOBAHUS 3JIEK-
TPOHHBIX CXEM;

® MOJENUPOBAHMS U CHHTE3a CHUCTEM aBToMaruyeckoro ynpasienus (CAY);

® MOJETUPOBAHMS MEXaHUYECKHUX U TEIJIOBBIX PEKUMOB KOHCTPYKIUI, MEXaHUKHI
ra3oB U XUIKOCTEH.

[Tpu 5TOM UCTIONB3YIOTCS KaK COTHH (D)YHKIIMOHAIBHO-OPHEHTUPOBAHHBIX MPOTPaMM-
HbIX cucteM (Hanpumep, MICRO-Cap, PC-LOGS w3 P-CAD, Erwin, DesignLAB), Tax
U CHCTEeMBbI YHUBepcaiabHoro nipumeHenus (Excel, Matlab, MathCAD).

4.2 CopepxaHune atana obpaboTkn pesynsTaTos
HaY4HbIX UCCeaoBaHUN

BrimonHenue 3tamna mpoBeeHHUsT TEOPETHUECKUX WM IKCIIEPUMEHTANIbHBIX HCCIe-
JIOBaHUN 00ecreunBaeT PEerucTpalnio 00NbIuX 00beMOB HHPOPMALIMH, KOTOPAs MOKET
OBITh MpE/ICTaBICHA B BUJIEC:

a) MAaCCHUBOB YHCJIOBBIX JAHHBIX KaK pE3yJIbTaTOB AUCKPCTHBIX HSMepeHHﬁ;
6) KOMIIJIEKCOB OJHOMCPHBIX WJIM MHOTIOMCPHBIX CUTHAJIOB.

OO6paboTKa YUCIOBBIX JTaHHBIX B 3aBUCUMOCTH OT XapaKTepa MCCIIEOBAHUN MOXKET
BKJIFOYATh:

1) BeisBienue rpyObix u3MepeHui. 31eCh UCTIONIb3YIOTCS:

a) mpaBWIO Tpex curM X; > W + 30 (U — cpenHeapuMeTHUECKOe 3HAYCHUE
MHOeECTBa X, O — CpeTHEKBAIPATUIHOE OTKIIOHEHHE);

0) BenMuYMHA MaJoOW BEPOSITHOCTH Pe3yibTara;

B) sMnHpuueckue kputepun ommbok (Pomanosckoro B. I1.).

2) AHanu3 CUCTEeMAaTHYECKHX U CIIy4YalHbIX MOrPEHIHOCTEH.

Cucremarndeckue omMOKH 00yCIOBICHBI ONPEACICHHBIMU TTOCTOSIHHBIMU (paK-
TOpaMH U OMPENETSIOTCS 1o TabiuiiaM, rpadukam Uik KaKa0ro nmpudopa.
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VYuer ciaydalHbIX NOTPEIIHOCTEN MPOBOAUTCA C UCIIOJIB30BAHUEM TEOPUM BEPO-
ATHOCTH U T€OPUU CITyYalHBIX OLIHUOOK.

3) I'paduyeckyro oOpabOTKy pe3yabTaToOB MU3MEPEHH, KOTOPAsi BHITIOIHSAETCS TO-
CJIC UCKIIFOUYCHUA HOFpCIHHOCTCI\/'I YUCJIOBBIX OTAHHBIX U ITO3BOJISICT HAITIAAHO BBI-
SBIIATHh (DYHKIIMOHAIHHBIC 3aBUCUMOCTH UCCIIETyEMBIX (PaKTOPOB.

4) BBIBOJ SMIUPUYECKUX 3aBHCHUMOCTEH, T.€. 3aBUCUMOCTEH MEXIy B3aUMOJICH-
CTBYIOIIMMH BEJIMYMHAMH B BHUJE areOpandecKux WM IPYyTUX THUIIOB BBIpaXKe-
HUI, COOTBETCTBYIOIIMX SKCIEPUMEHTAIBHBIM KPUBBIM. 3/1€CHh HCIIOJIB3YIOTCS
METOABI CPEIHUX U HAMMEHBUIMX KBaJpaTOB, Pa3JINYHbIE METO/bI allPOKCHMAa-
UM ¥ UHTEPIOJISIUYA HAa OCHOBE MOJMHOMOB, PSAOB, CIUIaH-QYHKUIUN U T.II.,
KOPPEJSILIUOHHBINA M PETPECCUOHHBINA aHATU3BI.

Paccmorpum Ha mpumMepe oOpabOTKH 3BYKOBBIX CHUTHANIOB MpPOIEAypy (dopManm3a-
IIUM MHTEpecyrolei uccienonarens nHpopmanuu. [[ias UHTEpHpeTanuu OIHOMEPHBIX
CHTHAJIOB XapaKTEPHBI CICAYIONINE OTICpaIHu:

e Busyanuzanus pe3ylbraToB U3MEPEHUi, T. €. rpaduuecKoe MpeaCTaBICHUE CUT-
HAJIOB C MCTIOB30BAHUEM PA3TMUYHBIX CUCTEM KOOPJMHAT U MacCIITaOMPOBAHUEM.

e lI3MepeHue nmapaMeTpoB CUrHaia (Mepuoabl KojaeOaHui, aMIUTUTYIbI U T. 11.).

e lckimoueHHne colepKaluXCsl B CUTHAJIE CITy4aifHBIX moMeX. Vcronb3yloTest Me-
TOABI CIVIAKMBaHMS TaHHBIX M (uibTpanuu. VccrnenoBaHus CBOWCTB CHUTHAja
BO MHOTHX CIIy4asiX HPOBOAATCS C HCHOIb30BAHHEM METONOB CHEKTPATBHOTO
ananm3a (CA). Ilpu 3ToM ompenensitoTcsi YaCTOTHBIE COCTABJISIFOIINE, CKPBITHIE
NEPUOANYHOCTH U T.T. KilaccH4ecknM CpeicTBOM CIIEKTPaIbHOTO aHAU3 SIB-
JsieTcs porpaMMHasi peanusanus npeobdpasoBanuii @ypre. B 06paboTky cur-
HAJIOB BXOJAT TAKKE MPOLEAYPHI OLIEHKU TepelaTouHbIX (YHKIUH (HanpuMep,
kaHayoB cBs3u uiau CAY).

e Knaccudukanus v uaeHTUPUKAIUS CUTHAIOB. DTH TPOIENYphl Jar0T WHGOP-
MAIMO JUTSl PA3JIMIHBIX CUCTEM KOHTPOJISI M JUArHOCTHKH.

O6paboTka MHOTOMEPHBIX CUTHAJIOB CBSi3aHA C aHAJIU30M M300paKeHHM (peHTre-
HOBCKHX, YIBTPa3ByKOBBIX, ONTHYECKHUX U T.T.) MHOTHE 3aJa4yd 31eCh ONU3KH aHAIU-
3y OJHOMEpHBIX CUTHAJIOB. THNHYHOE MareMarniyeckoe oOecredeHue 3TOro Imporecca
BKJIFOUAET pEIICHUE CICAYIOMUX (DyHKITHIA:

e Bgon, cxxarue u 3anuchk B Buze (aiiios.

L] anyanmaunﬂ I/I306pa}KCHI/I$I C BO3MOXHOCTBIO €ro KOHTpaCTUPOBAHUA U HC-
IIOJIB30BaHUA HBGTOBOﬁ TaMMBI.

e lI3MepeHus Ha U300paKEHUU (BBIYUCICHHE PAa3MEpOB, IUIOIMIAJCH, TIEPUMETPOB
U JIp. XapaKTePUCTUK OOBEKTOB).

o Ounbrpanusi W300pakeHus. BeIMOTHSIETCS A MOJABICHUS B HEM CITyYalHBIX
COCTAaBIIAIOIIHX.

e Craruueckuil aHanu3 U300paXEHHUs IO TUCTOTPaMMaM SIPKOCTH, YTO MO3BOJISIET
OIPEIEIUTH CTEIEHb €T0 UCKAKEHUS.

e Kitaccuduxanus nzodpaxeHus. OCHOBBIBACTCSI HA M3MEPEHUH XapaKTEPUCTUK
00BEKTOB, YTO MO3BOJIAET UX UICHTHU(PHUIUPOBATH U PACIO3HATH.
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Ha stane o0paboTku pe3yabTaToB MCCIENOBaHUN HauOOJbIlee MPUMEHEHHE Haxo-
JSIT IPOTPaMMHBIE CPEICTBA, 00ECIICUNBAIOIINE BHITIOJTHEHUE MAaTEMAaTHIECKUX PAcYCTOB
C WCTIOJIH30BAaHUEM TEOPHHU BEPOSATHOCTH, TCOPUH OITUOOK, MATEMaTHIECKOW CTAaTUCTHKH
U T.1., @ TAK)K€ BEKTOPHOTO M PACTPOBOTO aHAIHM3a M300paKESHHUH.

4.3 TabnuyHbin npoueccop Excel B Hay4HbIX
nccnenoBaHNAX

Wndopmanus o pesynabraTax HUCCIEAOBAaHUS JIOCTaTOYHO YacTO MpPECTaBIseTCs
B TaOnMu4yHOU (opme.

O6paboTka Takoil nHpopmanuu 3¢(HEeKTUBHO BBIMOIHIETCS C UCIOJIb30BaHUEM Ta0-
JMYHBIX MPOILIECCOPOB WM 3JIEKTPOHHBIX TAOMUL. DJIEKTPOHHBIEC TAOIUIIBI TPUMEHSIOT-
Csl HA BCEX ATarax BBIOJHEHUS HAyYHBIX MCCIEIOBAaHMA, HO Hanboee 1enecoodpazHo
UX UCIOJIb30BAHUE TPU BBINOJIHEHUU MAaTEMAaTUUYECKUX PACUETOB, MAaTEMATUYECKOM MO-
JIeTUPOBAHNY, YHCICHHOM SKCIIEPUMEHTE U 00paboTKe MaHHBIX. BrimonHeHue marema-
TUYECKUX PAcYeTOB B JIEKTPOHHBIX TAOIMIIaX OCHOBAHO Ha BO3MOKHOCTH CBSI3bIBAaHUS
YHUCJIOBBIX 3HAUEHUH KJIETOK C MOMOIIbI0 MareMaTHYeCKUX OIepaTropoB U BCTPOEHHBIX
¢ynkmii. Excel penocTaBisieT BO3SMOXKHOCTb pabOThI ¢ MaTeMaTH4eCKUMH, CTaTUCTH-
YeCKUMHU, JOTMYECKHUMHU, UH(POpMAaMOHHBIMU (pyHKIMAMU. BBon HeoOxonumon (yHK-
K Harbolee 9acTo BhIMoHsAeTCs yepes noje f(x). [Ipu 3ToM npoucxoauT nmomemnieHue
(GYHKIMU B «aKTUBHYIO KJIETKY».

liArialo,rr +10 v XK & 4=
A
B [ ¢ [ b [ E [ F |

=59 % w8

(0]

H |

lE i Npucrynas k pabote ¥ x

Puc. 4.1 — Tlone ans BBoga dhopmyn f(x) Tabnuanoro npormeccopa Excel

B yactu pacueroB Excel 03BOJISI€T BBIIOIHATD:

1) Peanu3anuio YMCIEHHBIX METOAOB peuleHus auddepeHrnaIbHbIX YpPaBHEHUH,
anreOpandecKux ypaBHEHUN U X CHUCTEM.

2) OO6paboTKy BEKTOPHBIX U MAaTPUYHBIX MAaCCUBOB MH(OPMAIUH.

3) OnTuMH3anMOHHBIC PACYETHI, BKIIIOYAs METOIbI MAaTEMaTHYECKOTO MPOrpaMMH-
poBaHuUs (JUHEWHOE U T. 1.).

4) Omnepauuu ¢ KOMIUIEKCHBIMH YUCIIAMH.

IIpu 3TOM pacyeTsl CBOAATCS K BBIUMCIEHUIO IIPOMEKYTOUHBIX PE3YIBTAaTOB B COOT-
BETCTBYIOIIUX KOJIOHKAX TaOJHII.

MogenupoBaHue U YUCICHHBIN HKCIEPUMEHT OCHOBAaHBI Ha BO3MO)XHOCTH aBTOMa-
THUYECKOTO MepecdeTa pe3yJbTaToB U UX CBSI3aHHOM I'papUuecKoM OTOOPaKEHUH.

Jlnsa Hambolsiee MPOCTHIX CIydaeB MCHOJIB3YETCs aHAJIU3 MO Crocoly «ymo-ecauy,
KOTJIa ITOOYEPEIHO MEHSIOTCS 3HaYeHUs NIepeMeHHbIX QyHKuui f=f(x, y, z, p, m...).

ITpu 00paboTKe AaHHBIX, MOJYYEHHBIX MO pe3yibTaraM Hay4YHbBIX HCCIIEOBAHHMA
Excel MoxeT ObITh UCIIONB30BaH:
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1) JIns pacuera cpenHeapu(pMETHUECKOTO M CPEIHEKBAPATHUECKOTO OTKIOHEHHM
HaOOPOB JaHHBIX MPH BBIABICHUM I'PyObIX OIIMOOK M3MepeHHH. 3/1ech MPUMEHSIOTCS
¢yukunu CP3HAY, KBAAPOTKJI u T.11.

2) CraTucTu4eckoro aHanusa JaHHbIX. [Ipy 3TOM MOTYT OBITH BBITIOJIHEHBI:

e onpezaeneHne MakcumanbHoro 3HaueHus (Gpyukiuss MAKC) psana qaHHbIX, CTaH-
naptaoe otkioneHue (CTAHAOTKJIIOH);

® pa3IMYHBIC METOJIbI aHAJIN3A, TIOAKIIIOYAEMbIE, TIPH HEOOXOAMMOCTH, Yepe3 Hajl-
CTPOWKY AHAJIM3 JaHHBIX B YACTHOCTH:

[vcnepcroHHbIM aHann3

CymiecTByeT HECKOJIBKO BUI0B IUCIIEPCUOHHOTO aHanu3a. TpeOyeMblil BapuaHT BbI-
OupaeTcs ¢ y4eroM uucia (PakTopoB M UMEIOIIMXCS BRIOOPOK M3 TeHEPATbHON COBOKYTTHOCTH.

OoHogpakmopHbill ducnepcuoHHblll anau3. ITo CPEICTBO CIYKHUT IS aHAIHU3A JTUC-
MIEPCUU 110 JAHHBIM JIBYX WJIM HECKOJIBKHX BBIOOpOK. [Ipu aHanmu3e cpaBHUBAETCS THIIO-
T€3a O TOM, YTO KaXK[blil MpUMEp H3BJIEYEH U3 OJHOTO U TOro ke 0a30BOro pacmpe-
JIETICHHUS] BEPOSTHOCTH C aJbTEPHATUBHOW THIIOTE30M, Mpeoararolieii, 4to 6a3oBbie
pacripezienieHus BEpOSITHOCTH BO BCEX BBIOOpPKax pasHble. Eciu numeercs BCero JiBe BbI-
6opku, npumensoT pynkuuio TTECT. s 6osee 1ByX BHIOOPOK HE CYLIECTBYET 0000-
mienus Gpyakuu TTECT, u BMecTo 3TOro MOXHO BOCTIOB30BATHCS MOJIENBIO OTHO(aK-
TOPHOTO JIUCIIEPCUOHHOTO aHAJIM3a.

Heyxgpaxmopmwiti OucnepcuonHvlil aHAIU3 ¢ NOBMOPeHUsMU. ITOT BUJ aHATHN3a MPU-
MEHSIETCS, €CIIM JaHHBIE MOXKHO CHCTEMAaTU3UPOBATh IO JBYM MapaMeTpaM.

Jleyxghaxmopnwiii oucnepcuonmwviil ananuz be3 nosmopenusi. ITOT BU aHaIN3a ToJIe-
3€H MpH KJIacCU(UKAIIUU JAHHBIX TI0 TBYM U3MEPEHUSIM, KaK U ABYX(DAKTOPHBIN Tucmep-
CHUOHHBIA aHaNN3 ¢ MoBTOpeHueM. OJIHAKO MPH ATOM aHAJM3€ MPEAINOoJIaraeTcs TOIbKO
0JHO HabiromeHue sl Kakaon mapel. [Ipu 3TOM aHanmu3e MOXHO J00aBIATH IPOBEPKHU
B maru | u 2 aByx(akTOpHOTO JUCTIEPCUOHHOTO aHaJIN3a C MOBTOPEHUSIMH, HO HEOCTa-
TOYHO JAHHBIX JIJIs1 TOOABJICHHUS TIPOBEPOK B miar 3.

KoppenaumoHHbin aHanus

Oyukunn KOPPEJI u IIMPCOH BbUCHSIOT KO3()PUIMEHT KOPPEIALUNA MEXKIY
JIBYMs IEpEMEHHBIMU U3MEPEHUH, KoT/ia JIIsl KayKI0M epeMEeHHOM n3MepeHue Haboaa-
eTcst 1S KaxkJ1oro cyobekra N (Mpomyck HaOMoneHus Asl CyObeKTa IPUBOJAUT K UTHO-
pHupoBaHUIO cyObeKTa B aHanu3e). KoppensaiuoHHbIi aHan3 HHOTAA IPUMEHSIETCs, €CITH
umeeTcsi 6osee IBYX MEPEeMEHHBIX W3MEpPeHHH s Kaxaoro cyobekra N. B pesynbra-
T€ BbIJaeTcs Tabluia, KOppesiMOHHas MaTpulla, MOKa3bIBalolas 3HaueHue (PyHKIUU
KOPPEJI (v IMPCOH) 1151 kax10i BO3MOYKHOM Maphl IEpEMEHHBIX U3MEPEHUH.

KosdpdunmenT xoppensiun Kak KOBApHAIMOHHBINA aHAJIN3 XapakTepu3yeT 00JacTs,
B KOTOPOHM J[Ba M3MEPEHHUS «U3MEHAIOTCA BMecTe». B ominume oT KOBapHallMOHHOTO
aHanm3a Kod(QPUIMEeHT MacmTabupyeTcss TakuM 00pa3oM, YTO €ro 3HaueHHWEe HE 3aBHU-
CHUT OT €JMHUII, B KOTOPHIX BBIPA)KEHBI MIEPEMEHHBIC IBYX W3MEpPEHH (Hanmpumep, eciu
BEC M BBICOTA SBJIAIOTCS ABYMsI U3MEPEHUSAMH, 3HaUeHHE K03 (UIMeHTa Koppesiiuuu He
U3MEHHUTCS TI0Cie MepeBosia Beca U3 (yHTOB B Kujorpammsl). Jlroboe 3HaueHue Kodd-
duIenTa Koppesuu J0JKHO HAXOAUThCS B JUana3oHe oT -1 10 +1 BKIIIOYUTETBHO.
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KoppensamoHHbIi aHaau3 AaeT BO3MOXHOCTb YCTAaHOBUTH, aCCOLIMUPOBAHBI JIN Ha-
OOpBl JAHHBIX MO BEJIMYMHE, TO €CTh OOJIbIINE 3HAYEHUS W3 OJHOTO0 Habopa JaHHBIX
CBSI3aHBI ¢ OOJIBIIMMHU 3HAUYEHUSMU JIpYToro Habopa (MOoNoKUTEIbHAsI KOpPEsLus), UiTH,
HA000pOT, MajIble 3HAYEHHsI OJJTHOTO Habopa CBA3aHbI C OOJIBIIMMHU 3HAYEHUSIMHU JIPYTOTrO
(oTpuLaTEeNbHAs KOPPEALUs), WIN JaHHBIE JBYX JMAla30HOB HUKAK HE CBsI3aHbI (HYyJIe-
Basl KOppesLus).

KoBapnaunoHHbIi aHanus

KoppensuuoHHslii 1 KOBApUALMOHHBIA aHAJIM3 MOXKHO HCIIONB30BaTh IS OJUHA-
KOBBIX 3Hau€HUH, eciau B BbIOOpke HaOmromaeTcss N pa3Iu4HbIX NEpPEMEHHBIX H3Mepe-
Hui. O0a BuAa aHaiM3a BO3BpAIIAOT TAOMUILy (MaTpHILy), MOKA3bIBAIONIYIO KO3(pdu-
IUEHT KOPPEJSALUHN WIM KOBapHAllMOHHBIA aHAJN3 COOTBETCTBEHHO JI KaXKJI0M mapbl
NEepEeMEHHBIX U3MepeHHid. B omimume ot ko3 ¢uienta Koppensuuy, Macmradupye-
MOTO B JMamna3oHe OT -1 10 +1 BKIIOUHTENBHO, COOTBETCTBYIOIINE 3HAYEHUS KOBapua-
IIMOHHOTO aHajJM3a He MacimTadbupyrorcs. Oba BUa aHaIM3a XapaKTEpU3ylOT 001acTh,
B KOTOPO# JIB€ MEPEMEHHBIE «M3MEHSIIOTCSI BMECTEM.

KoBapuarmonnsiii ananu3 BerauciseT 3Hauenne pynkunu KOBAP mist xaxmoit na-
pBI IIEpEeMEHHBIX M3MepeHuil (Hanpsmyio ucnonb3oBars GyHKIHIO KOBAP BMecTO KO-
BapHAllMOHHOTO aHaJli3a UMEET CMBICI MPU HAJIWYUH TOJIBKO JIByX MEPEMEHHBIX H3Me-
peHuii, To ectb npu N = 2). DlIeMeHT o AuaroHaau TabauIlbl, BO3BpalllaeMoil mocie
NPOBEACHUS KOBapUAI[MOHHOTO aHajlu3a B CTPOKE I, CTONOel i, SBJIsEeTCs KOoBapuallu-
OHHBIM AHAJIM30M i-OW MEPEMEHHOM M3MEpEeHHUs! ¢ caMOil COOOM; 3TO BCEro JIMIIb JTUC-
nepcusi reHepaJbHON COBOKYITHOCTH /IS TAHHOM IMepeMeHHOH, BeruuciasieMast pyHKIueH
JAUCIIP.

KoBapuanyonuslii aHanu3 1aeT BO3MOKHOCTh YCTaHOBUTH, aCCOLIMMPOBAHBI JIM Ha-
OOpbI JaHHBIX MO BEJIUYMHE, TO €CTh OOJbIINE 3HAYCHHS W3 OJHOTO Habopa JaHHBIX
CBSI3aHBI C OOJIBIIUMH 3HAUCHUSMHU JAPYTOro Habopa (TMOJI0KUTETbHAs KOBApHAIHs), HITH,
HA000POT, Majble 3HAYSHUsI OTHOTO HAbopa CBA3aHBI ¢ OOJIBIIUMH 3HAYCHUSIMH JAPYTOTO
(oTpuLaTenbHas KOBapualus), WIK JaHHbIE JIByX JMAaNa30HOB HUKAK HE CBsI3aHbl (KOBa-
puanus 6au3Ka K HYIO).

OnucatenbHas cTtaTucTmKa

DTO CpeaCTBO aHaAIM3a CIIYKUT ISl CO3[JaHUs OJJTHOMEPHOTO CTAaTUCTUYECKOTO OTYe-
Ta, colepkaniero nHGHOPMAIUIO O IICHTPATHHON TCHIICHIIUN U U3MEHYUBOCTH BXOTHBIX
JTAHHBIX.

OKCMOHEeHUNanbHoe crinaxmnBaHue

[Ipumensiercs A npeacKa3aHus 3HAYE€HUsI Ha OCHOBE MPOTHO32a JIsl MPEbITYIIETO
nepuoza, CKOppeKTUPOBAHHOTO € YUYETOM MOTPELIHOCTEN B 3TOM nporHose. [Ipu ananuze
WCIIOJIb3YETCSI KOHCTAHTA CIVIAXKUBAHUS d, TI0 BEJIMUMHE KOTOPOM OMpEAesIeTCs] CTENEHb
BJIUSTHUS HAa TIPOTHO3BI MTOTPEITHOCTEH B MPEIBIAYIIIEM ITPOTHO3E.

[Mpumeuanne. Jl7i1 KOHCTAHTBI CIIAKUBAHUS HAWOOJNEE MOAXOASIIUMH SIBISIOTCS
3rHaueHus oT 0,2 go 0,3. DTH 3HAYEHHUs TMOKA3bIBAIOT, YTO OIIMOKA TEKYIEro MPOTHO-
3a ycraHoBjeHa Ha ypoBHE OT 20 10 30 MPOIEHTOB OIMIMOKHK MPEABIAYIIEro MPOTHO3a.
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bornee BricOKME 3HAUCHUS KOHCTAHTBI YCKOPAKOT OTKJIMK, HO MOT'YT IPHUBCCTU K HCIIPCA-
CKa3zyCMbIM BI)I6pOC3M. Huskne 3Ha4eHNS KOHCTAHTHI MOT'YT IIPUBECTH K 0O0JIbIIUM Inpo-
MCXKYTKaM MEXAY NPCACKa3aHHBIMU 3HAYCHUSIMMU.

[ByxBbIOOPOYHBLIN F-TecT ana gncnepcun

JIByxBbIOOpOUHBIN F-TECT mpuMeHsieTcs Ui cpaBHEHUS AUCIIEPCH IByX reHepaib-
HBIX COBOKYITHOCTEH.

Hanpumep, MOXHO HCIIONB30BaTh F-TecT 1o BRIOOpKAaM pe3yabTaTOB 3aIllbIBa JUIS
KOKIOM M3 JBYX KOMaHA. DTO CPEACTBO NPEIOCTABISET pPEe3yJIbTaTbl CPABHEHUS HY-
JIEBOM THUIIOTE3BI O TOM, YTO ATH JIB€ BBIOOPKH B3STHI U3 PaACHpENCICHUS C PaBHBIMU
JTUCTIEPCHUSIMU, C TUTIOTE30M, MPEANOaramlIei, 4To JUCTIEPCUU Pa3IUYHbl B 0a30BOM
pacnpeneneHu .

C momortkko 3TOro cpeacTBa Berancisercs 3Hauenue [ F-cratuctuku (mnm F-koad-
¢umment). 3nadyenue f, Onu3Kkoe K 1, MOKa3bIBaeT, YTO AUCIIEPCUH T€HEPATBHOU COBO-
KyITHOCTH paBHbI. B Tabmuiie pesyneraroB, ecinu f < 1, «P(F <= f) ogHOCTOPOHHEE»
JaeT BOBMOXKHOCTh HAOIIONECHNS 3HAYCHUS F-CTaTMCTUKU MEHBIIEro f MpU paBHBIX JHC-
NepCHUsiX TeHEepaTbHOW COBOKYMHOCTH U F' KPUTHUYECKOM OJHOCTOPOHHEM BBIJAET KpHU-
TUYECKOE 3HAueHHE MEHbINe | A BBRIOPAaHHOTO YPOBHS 3HauMMOCTH o. Ecmm f > 1,
«P(F <= f) omHOCTOpOHHEE» JacT BO3MOKHOCTh HAONIONCHHS 3HaYeHHUs F-craTucTuku
OoJbIIeTO f TIPW PaBHBIX AUCIEPCUSX T€HEPATbHOW COBOKYIMHOCTU U F KPUTHUYECKOM
OJTHOCTOPOHHEM BBIJIAET KPUTHUECKOE 3HAUeHUe Oonbire 1 s o.

AHanus dypbe

[Ipenna3nauaercs sl pemIeHHs 3ajad B JIMHEHHBIX CHCTEMaxX W aHajiu3a Mepuo-
JTUYECKUX JTaHHBIX Ha OCHOBE Merona OpicTporo mpeooOpazoBanus dypwe (BIID). Drta
nporeaypa MoJAepKUBAET TakKe oOpaTHbIE TpeoOpa3oBaHUs, IIPU STOM UHBEPTHUPOBA-
HUE PeoOpa3OBaHHBIX JAHHBIX BO3BPAIIACT UCXOJHBIC JAHHBIC.

BxoaHoi BreixogHas
AHENa30H Tabnuua
I 11 |
|,.EI,E|H|-|HE : Bongod '

u:-Ena-:m u:-ﬁﬁa-:ﬁ-i-u

[McTorpamma

I/ICHOHBSyGTCH JJIA BBIYUCIICHUA BI:I60pO‘-IHI:IX U UHTCTPAJIbHBIX YaCTOT MOIadaHUA
JaHHBIX B YKAa3aHHBIC MHTCPBAJIbI 3HAUCHUH. HpI/I 9TOM pPACCYUTBHIBAOTCA YUCJIIa IOIIa-
)IaHI/Iﬁ JJI 3aJaHHOT0 Juaria3oHa sa4€CK.
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Hanpumep, HeoOX0AMMO BBISIBUTH THII paclpeesieH!s] YCIeBaeMOCTH B TPYIIE U3
20 crygenrtoB. Tabnuiia ruCTOrpaMMbl COCTOUT W3 TPAHUI HIKAJIbI OIICHOK U KOJUYECTB
CTYAICHTOB, YPOBEHb YCIIEBAEMOCTH KOTOPBIX HAXOIUTCS MEXKIY CAMOW HMYKHEH I'paHu-
neil u tekymen rpanuneil. Hanbonee yacTo moBTOpsSeMblil ypOBEHb SBISETCS MOMAOM
UHTEpBaJla JaHHBIX.

Ckonb3siliee cpenHee

Ckonp3dlilee cpeiHee UCIONb3yeTCsl Ul pacueTa 3HauUeHU B IPOrHO3UPYEMOM Iie-
pHOZIE HA OCHOBE CPEJHETO 3HAUEHUS IEPEMEHHOM AJI YKa3aHHOTO YMCIIA MPEAIIECTBY-
oKX nepuojoB. Ckomb3slliee CpeiHee, B OTIMYHE OT IMPOCTOr0 CPEJHEro AJs BCeH
BBIOOPKH, COJIEP’KUT CBEACHUS O TEHIEHIUSIX U3MEHEHUS JaHHBIX. DTOT METOJ MOXKET
UCIIOJIb30BAThCS JJIsl IPOTHO3a cOBITa, 3aIacoB U APYT'HX IpoleccoB. Pacuer mporuosu-
PYEMBIX 3HaYE€HUH BBINOJHACTCA 1O Cieayomien Gopmyse:

1 N
F,. :—:E:A_~+, 4.1
. N =1 A ( )

rae: N —4uCIIo NPEIIIECTBYIOIUX IIEPUOIOB, BXOAAIIUX B CKONB3AIIEE cpenHee; A; —
(akTHUECKOE 3HAYEHNE B MOMEHT BPEMEHH j; [} — IPOTHO3UPYEMOE 3HAYEHNE B MOMEHT
BPEMEHH .

[eHepauunsa cryqamHbIX Yucen

Hcnonb3yercs nis 3aloaHEHUs AUana3oHa CIy4YalHbIMUA YWCIaMU, U3BJICYCHHBIMU
W3 OJHOTO WM HECKOJIBKHX pacmpeneneHuil. C MOMOIIbIO TaHHOM MPOLETypbl MOXXHO
MOJIEJIUPOBATh OOBEKTHI, UMEIONINE CIy4YaiiHyl0 NMPUPONY, [0 U3BECTHOMY pacrpezene-
HUIO BEPOSTHOCTEHN.

Harmmpumep, MOXKHO HCIIONIB30BaTh HOPMAIbHOE PACIPENEIICHUE U1 MOAEIUPOBAHNUS
COBOKYIMHOCTH JAaHHBIX 10 POCTY MHAMBUAYYMOB WM HCIOJIb30BaTh pacHpeeieHUue
bepHynnu st ABYX BEpOSITHBIX HCXOJOB, YTOOBI OMHCATh COBOKYMHOCTBH PE3yJbTAaTOB
OpocaHUsi MOHETEHI.

PaHr n nepueHTUb

Hcnonb3yercss 17sl BbIBOAA TaONHUIBI, COACpXKAIEH MOPSAKOBBIM M MPOLIEHTHBIH
paHTH A7 KaKJI0TO 3HaueHHs B Habope NaHHbIX. JlaHHas mpoleaypa MOXeT OBbITh Ipu-
MEHEeHa JUIsl aHaju3a OTHOCHTEIHHOIO B3aMMOPACIIONOKEHHs aHHBIX B Habope. OnHa
ucrnonb3yeT Gynkmuun PAHTT u IPOLUEHTPAHI'. PAHI' He pabGoTaer co CBs3aHHbBI-
MU 3HadeHusMU. Eciin TpebyeTcst yuuThIBaTh CBsI3aHHBIE 3HAUYEHUS, MOKHO BOCIOJIB30-
Barbes (yHkuueit PAHIT Bmecte ¢ k03¢ (UIIEHTOM U3MEHEHUs, ONMCAHHBIM B (aiiie
cnpaBku g yHkiuu PAHT .

Perpeccus

JluHelHBIN perpecCHOHHbIN aHaIu3 3aKioyaeTcs B moxdope rpaduka amns Habopa
HaONIOICHUI ¢ MOMOIIBI0 METOJa HaWMEHBIINX KBaaparoB. Perpeccus wcmoib3yeTcs
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JUI aHAJIM3a BO3JCHCTBHS Ha OTACIBHYIO 3aBHCUMYIO NEPEMEHHYIO 3HAYEHUW OJHOM
WM 0oJiee He3aBUCUMBIX TIEPEMEHHBIX.

Hampumep, Ha CcHopTHBHBIE KadecTBa arjeTa BIHSIOT HECKOIBKO (DaKTOpOB,
BKJIIOYAsi BO3pACT, POCT U Bec. Perpeccusi mponopuHOHAIIBHO paclpenessieT Mepy Ka-
YecTBa IO 3TUM TpeM (aKTopaM Ha OCHOBE €ro CIIOPTUBHBIX PE3YNIBTaroB. Pe3ynbrarhl
perpeccuu BIOCIEACTBUHA MOTYT OBITh UCTIOIB30BAHBI IS MPEICKAa3aHUs KaYeCTB HOBO-
ro, HEMPOBEPEHHOTO aTjeTa.

Perpeccus ucronssyer ¢pysknuo JUHENH.

Buibopka

CoznaeTt BBIOOPKY M3 T€HEpaJIbHOW COBOKYITHOCTH, PaccMaTpuBas BXOHOM auara-
30H KaK T€HEepaJbHYI0 COBOKYITHOCTh. ECIIM COBOKYITHOCTB CJIMIIIKOM BEJIMKA ISl 00pa-
OOTKH WJIU MOCTPOCHUS JHArpaMMbl, MOKHO HCIIOIB30BaTh MPEACTABUTEIBHYIO BBIOOD-
Ky. Kpome Toro, ecnu mpeamnosiaraetcsi NEPUOJAUYHOCTh BXOAHBIX JAHHBIX, TO MOXHO
COo311aTh BBEIOOPKY, COMEPIKAIIYI0 3HAYCHHSI TOJIBKO M3 OTJECIBHON YacTH IUKIIA.

Hanpumep, eciin BXOIHON Auana3oH COAECPKUT JAaHHbBIE JUISl KBAPTAJIBHBIX MPOJAXK,
CO3/1aHKE BEIOOPKHU C TIEPUOIOM 4 pa3MECTUT B BBIXOJHOM JIMAIa30HE 3HAUYCHUS MPOIaXK
W3 OJIHOTO W TOTO K€ KBapTasa.

T-TecT

JIByXBBIOOpOUYHBIN t-TECT MPOBEPSIET PABEHCTBO CPEIHUX 3HAYCHUN TeHEpabHOMN
COBOKYITHOCTH TIO Ka)KJJOW BBIOOpPKE. DTH TPHU CPEICTBA JOIMYCKAIOT CIEAYIOIINE YCIIO-
BUSI: PaBHbIC TUCTIIEPCHU TCHEPAILHOTO PACIpeeNIeHNs, JUCTIEPCUU TeHEepaIbHOI COBO-
KyITHOCTH HE paBHBI, a TAKXKe MPEACTABICHUE JIBYX BBIOOPOK /0 M MOCIEe HAOMIONCHHS
10 OTHOMY M TOMY € CyOBEKTY.

Jl8yxeblO0pounblil t-mecm ¢ 00UHAKOBbIMU Ouchepcusimu. JIByXBBIOOPOUHBIN t-TECT
CThIONEHTA CIY’KUT UL TIPOBEPKH THITOTE3BI O PAaBEHCTBE CPEIHHMX JUISL BYX BBIOO-
pok. Dta gopma t-Tecta mpeanonaracT COBMaCHUE 3HAYCHUH JUCTICPCHH TeHEPATbHBIX
COBOKYITHOCTEH M OOBIYHO HA3bIBAETCS TOMOCKEIACTHUECKUM t-TECTOM.

syxevibopounulii t-mecm ¢ pazuvimu oucnepcusmu. JIByxBsi00pounslii t-tect CTbio-
JICHTa UCTIOJB3YETCs TSl IPOBEPKHU THITOTE3bI O PaBEHCTBE CPEIHUX LIS IBYX BHIOOPOK
JaHHBIX M3 pa3HbIX TeHepaJbHBIX COBOKYMHOCTEH. DTa ¢opma t-Tecta mpeanoaraer
HECOBIQ/ICHUE JHCIIEPCUI TeHEePATBHBIX COBOKYITHOCTEH M OOBIYHO Ha3bIBACTCS TeTe-
pockenacTHueckuM t-tectoM. Ecnu Tectupyercs oqHa M Ta Ke reHepasibHasi COBOKYII-
HOCTb, UCIIOJI3YWTE NIapHBIN TECT.

Ilapnwiti 08yxevlO0pounsblil t-mecm 051 cpeonux. I1apHbIil IByXBBIOOPOYHBIN t-TECT
CThIONEHTa MCIIONB3YETCS ISl POBEPKH THITOTE3bI O PA3JIUYUU CPETHUX JUIS IBYyX BBI-
00OpoK JaHHBIX. B HeM He mpeamonaraeTcsi paBeHCTBO JHMCIIEPCUI TeHEPaTbHBIX COBO-
KyTHOCTEH, U3 KOTOPHIX BHIOpaHbl NaHHbIe. [TapHbIi TecT ucmonb3yercs, Korjua nmeercs
€CTEeCTBEHHAasl MapHOCTh HaOMIOEHUI B BEIOOpKAX, HAIlpUMeEp KOrja reHepasibHasi COBO-
KYITHOCTb TECTUPYETCS IBAXKBl — J0 U MOCIE HKCIIEPHUMEHTA.
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Z-TecT

JIByXBBIOOpOUYHBIN Z-TECT AJISl CPEAHUX C M3BECTHBIMH JucHepcusiMu. Mcmonb3yer-
Cs JUIsl IPOBEPKU TUIOTE3bl O PA3NMUMN MEXKIY CPEAHMMH JIBYX I€HEpaJbHBIX COBO-
KynHocTel. [Ipu Heu3BECTHBIX 3HAYEHUSAX JUCTEPCHUIl CIeIyeT UCIONb30BaTh (QYHKIIUIO
ZTECT.

OYHKINIO Z-TECT MOXHO MPUMEHSTH JUIsl TUIIOTE3bl 00 0COOOM HEHYJIEBOM 3Haue-
HUU Pa3HUIBI MEXY IByMSI CPEAHUMH IF€HEPAIBbHBIX COBOKYITHOCTEH.

3) I'padmueckoro 0ToOpakeHUs pe3yNbTaTOB U3MEPEHHUH ¢ HCIIOIb30BaHUEM MPSIMO-
YTOJIBHBIX U JIOTapU(MHUUECKUX IIKaJ OCed B BUJIE JUArPaMM Pa3HbIX THUIIOB.

Urobsl co3narh nuarpammy B Excel, cHauana BBeauTe 4HCIOBBIE JaHHbBIE HA JIUCT.
3areM MOXHO MOCTPOUTH HAa UX OCHOBE JHarpamMmy, BbIOpaB HY>KHBIM THIT AMAarpaMMbl
Ha BKJIajake BeraBurthb B rpynmne {marpamMmel.

Feaptan 1|Keaptan 2
3anpoeKTHROBEHD 75 B85
DakTHYECKH 84 99

120
100

Keapranl Keaprtan?

Puc. 4.2 — Ilpumep nuarpammel

Excel momnepxuBaeT pa3nuyHble TUIBI JAUATPaMM, YTO IMO3BOJISET MPEICTABISTH
JaHHBIE HauOoJee MOHATHBIM JJIsl TOM WU MHOUM aynutopuu criocodom. [Tpu co3nanum
HOBOW WM M3MEHEHUU CYIIECTBYIOIICH NUarpaMMbl MOKHO BhIOpaTh OIWH U3 pa3HO-
00pa3HBIX TUTOB (HANpPUMEpP, THUCTOTPAMMYy WJIM KPYTOBYIO IHarpamMmy) W TOJITHIIOB
(HampuMep, TUCTOTPaMMy C HAKOTUICHHEM WM O0OBEMHYIO KpPyTOBYIO Auarpammy). CoB-
MECTUB B OJJHOM AMarpaMMe pa3Hble THIIbl, MOXXHO CO3/1aTh CMEIIAHHYIO JUArpaMMy.

4.3.1 OnemeHTbl gnarpamMmmsl

JluarpaMma COCTOUT U3 pas3iIMyYHBIX AJIEMEHTOB. HekoTophie U3 HUX OTOOpaXkaroTCs
M0 YMOIYaHHUIO, IPYTHE MOXXHO JOOABISTH IO Mepe HEOOXOAUMOCTH. MOXKHO U3MEHUTH
BU 3JICMCHTOB JUarpaMmbl, IEPEMECTUB UX B JPYyro€c MECTO UM U3MCHHUB HUX pPasMEp
anbo ¢opmar. Takxke MOKHO yIAJIUTh 3JIEMEHTHI JUarpamMmbl, KOTOpble HE TpelyeTcs
0TOOpaXKarTh.

1) O6nacTh AMarpaMMsl.



4.3 TabnuuHbIN npoueccop Excel B Hay4HbIX uccrnegoBaHusxX 73

140
=
-
= 120 v
] =
- ==l »
100 Ea -_'[ "
0T //ir T ol
601+ » s, & —
: i/ e, a e
40— » —
" i " g P
20 T Al ol
W "ol ik e
4] T T = T 1

Keapran 1 KeapTan 2 Keapran 3 Keapran 4

ES3anpoekTuposano ——IdarTuuecknl——Pacxonm

Puc. 4.3 — IIpumep cMemnIaHHON quarpamMmbl, B KOTOPOM COUETAIOTCSl TUCTOIpaMMa

2)
3)
4)

5)
6)
7)

u rpadux

\ 1 B Mpopa 8 BocTOuHOW A3l '
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(6 ) Npopamn no ksapranam

Ll VAR

Puc. 4.4 — Jluarpamma ¢ nOsICHEHUSIMU

O06nacTh MOCTPOCHUS JHATPAMMBI.
Touku HaHHBIX AJS psisia JaHHBIX, OTMEUEHHbIE Ha TUarpaMMe.

Ocu kareropuit (ropu30HTaNIbHAS) U 3HAYCHUI (BEpTUKAIbHAS), BIOJIb KOTOPHIX
CTPOUTCS JUarpaMmma.

Jlerenna AnarpaMmal.
Hazpanus AuarpamMmsbl U OCeﬁ, KOTOPBIC MOKHO HCIIOJIB30BAaTh B AUAarpaMme.

MeTtku JaHHBIX, C MTOMOMIBIO KOTOPBIX MOKHO 0003HaYaTh CBCACHUA TOYKH OaH-
HBIX B pAAY JaHHBIX.
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4.3.2 N3ameHeHne Ba3oBon anarpamMmmMbl B COOTBETCTBUN
c noTpebHocTaAMMK

Co3maB quarpammy, MOKHO U3MEHUTH JIO0OW M3 ee 1neMeHToB. Hampumep, MOXKHO
W3MEHHUTH BUJ OCEH, T00aBUTh Ha3BAaHUE IUArPAMMBI, IEPEMECTUTh WM CKPBITh JICTCH-
1y, a TaKKe T00aBUTh JIOMOJIHUTEIBHBIC JIEMEHTHI.

UToObI I3MEHHUTD TUATPAMMY, BBITIOJTHUTE OJTHO MJIM HECKOIIBKO M3 YKa3aHHBIX HUXKE
JICUCTBUIA.

o H3meHeHue BuAa oceii 1marpaMmbl. MoXHO yKa3aTh mMacuTad oceil u n3mMe-
HHUTb IPOMEXKYTKH MEXK]Ty 3HAUCHUSAMH WU KaTeropusMu. i ynoOcTBa 4TeHHS
JMarpaMMbl MOXKHO TOOABUTh HA OCH JICJICHUS U yKa3aTh BEJIMYUHY MTPOMEXKYT-
KOB MEKIy HUMU.

o JlobGaBjeHne K aMarpaMMe Ha3BaHWl M MeTOK NaHHBIX. [ NosCHEHUS
0T06pa}KeHHHX Ha auarpaMme OaHHBIX MOXHO )IO63BI/ITB Ha3BaHUC Auarpam-
MBI, Ha3BaHUA ocer U METKH JaHHBbIX.

o JlobaBJieHne JiereHabl M Ta0JMIbI JAHHBIX. MOXXHO OTOOPa3UTh WIIN CKPHITh
JereHy, U3MEHUTh €€ PaCMOJIOKEHUE WU 3JeMEHThI. JlJii HeKOTOphIX Iua-
rpaMM TakXe MOXXHO OTOOpa3uTh TaONUIy NAHHBIX, B KOTOPOW coJepiKarcs
KJIIOUU JIET€H/Ibl M 3HAUEHUs, MIPEJICTABICHHbIE Ha AUarpaMMe.

o IlpnMeHeHHe cnenMaJbHBIX NMapaMeTPOB MJIsi AMAarpaMM pPa3HbIX THIIOB.
JI1g pa3nuyHbIX TUIIOB AMArpaMM MOXHO MPUMEHATH pa3iIN4YHbIE CIEIMaIbHbIE
JUHUM (HarpuMep, KOpUaop KosneGaHHUs U JIMHUU TPeHAa), MOJI0Ckl (Hampumep,
MOJIOCHI TIOBBIIIEHUS U MOHM)KEHUS M IUIAHKU MOTPELIHOCTEN), MapKephl JaH-
HBIX U T. 1.

4.3.3 lNpuMeHeHME roTOBbIX CTUMNEN U MaKeTOB Anarpamm ang
npodeccnoHanbHOro ooopMIieHUsS

Bmecto TOro 4ro0n! 106aBIATh WIM U3MEHATH JIEMEHTHI TuarpaMmsl U (opmatu-
pOBaTh UX BPYYHYIO, MOYKHO OBICTPO MPUMEHHUTH K JTaHHBIM TOTOBBIH MaKET WM CTHIIb
nuarpammbl. B npunoxenun Excel cymiecTByeT MHOXKECTBO MOJIE3HBIX FOTOBBIX MaKe-
TOB M CTWJIEH, KOTOPBIE MOXXHO a/lalTUPOBaTh, U3MEHHB BPYUHYIO MakeT WiH (Gopmar
OTAETBHBIX JIEMEHTOB JIMarpaMMbl, TAaKUX, KaK 00JIaCTh TUarpaMMsbl, 00JIacTh MOCTpOe-
HUSI, pSAABI JAHHBIX U JIETCHA.

[Ipu ucnonb30BaHUU TOTOBOTO MakeTa AHMAarpaMMbl Ha HEH B OIpe/IeJICHHOM HOpsi-
Ke oToOpakaeTcs 3aJlaHHbIil HAa0Op JIEMEHTOB (HampuMep, Ha3BaHWUsI, JETeH/Ia, Ta0IuIa
JAHHBIX WM METKU JaHHBIX ). MOXXHO 1OA00paTh MOAXOASIINN MakeT U3 MpeoCTaBIeH-
HBIX JIJIS1 AMarpaMM KOHKPETHOTO THIIA.

ITpu ucmoNB30BaHUU TOTOBOTO CTHJISA AMAarpamMmbl ee (hopMaTupoBaHHE OCHOBAHO
Ha MIPUMEHEHHOW TeMe JOKyMEHTa, I0ATOMY BHEIIHUIN BUJ TuarpaMmsbl Oy/leT cOOTBET-
CTBOBATh IIBETaM TeMbI (HaOOpy LIBETOB), MIpU(TaM TeMbl (HaOOpy MIPUPTOB 3ar0JI0BKOB
¥ OCHOBHOTO TeKCTa) M dpdeKxTaM TeMbl (HaOopy IpaHuUI] U 3aJIMBOK), IPUHATHIM B Op-
TaHW3alUK WK 33JJaHHBIM T10JIb30BaTEIIEM.

CoOcTBeHHBIE CTHJIM WJIM MaKeThl IMarpaMM CO3/1aBaTh HENb3s, HO MOXKHO CO3/1aTh
11a0JIOHBI TUarpamm, cojiepalliye Hy>KHbIH MakeT U (popMaTupoBaHHE.
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4.3.4 lNpuenekaTenbHoe hopmMaTnpoBaHne guarpammel

[ToMuMO MpUMEHEHHsI TOTOBOTO CTHJISL JUAarpaMMBbl MOKHO JIETKO U3MEHHUTh (popma-
TUPOBAHUE €€ OTJCNIbHBIX AJIEMEHTOB, HAIIpUMEp MapKepoB JaHHBIX, 00JACTU JUarpam-
MBI, 00J1aCTH MOCTPOCHUS, YHCENT M TEKCTa B Ha3BaHUSIX M TOAIMMUCSX, YTO NPHUBICUET
BHUMAaHHUE U CAETAcT IuarpaMMy OpUTHHAIBHOW. MOXKHO TaKKe MPUMEHSTh CTHIH (U-
ryp u ctunu WordArt ninm gopmarupoBarh GUIYypbl U TEKCT B 3JIEMEHTAX JHArpaMMbl
BPYUYHYIO.

YroObl U3MEHHUTH (POPMATUPOBAHHME JUATPAMMBI, BHIIOIHUTE OJHO WM HECKOJIBKO
Y3 YKa3aHHBIX HWKE JEHCTBHIA.

e 3aJMBKa 2JIEeMEHTOB AnarpamMmmal. I[JISI MMPUBJICYUCHNA BHUMAHUS K OIIPCACIICH-
HBIM 3JICMCHTAM AHUArpaMMbl MOXXHO 3aJIMTh UX IBETOM, TGKCTypOfI, PUCYHKOM
WKW IPUMCHUTD T'PAAUCHTHYIO 3aJIUBKY.

e H3meHeHmne KOHTYPOB 3JICMCHTOB JHArpamMMbl. 21.]'[5[ BBIZICIICHUSA 3JICMCHTOB
AuarpaMmMbl MOKHO U3MCHHUTD LBCT, CTUJIb WM TOJIIHUHY JIMHUH.

e JloOaBienue cienuaabHbIX 3¢ QeKTOB K JIeMeHTaM Auarpammabl. [l ipu-
JlaHUsl AUarpaMMe 3aBEpLIICHHOCTH K €€ 3J€MEHTaM MOYKHO NPUMEHHUTH CIIELHU-
anbHbIe A((EKTHI, HAPUMEDP TeHb, OTPAKEHUE, CBEUCHUE, CIITAKMBAHUE KPAcCB,
penbed WM 0O0bEMHOE BpallleHHUE.

e dopmaTHpoBaHHE TeKCTA W YHCeJI. TEKCT M YKcia B HAa3BaHUAX, MOMAMUCIX
U HAJMUCAX HA JUarpaMMe MOKHO (pOPMaTHPOBATh TaK K€, KaK TEKCT M YHCiIa
Ha JINCTEC. qTO6BI BBIACINUTh TEKCT WX YUCIIO, MOXXHO IaXKE l'IpI/IMeHSITI) CTUIIN
WordArt.

4.3.5 lloBTOpHOE UCNOMb30BaHWE anarpaMmm rnyTem co3gaHus
LuabnoHoB

Ecnu Hy»KHO MHOTOKpAaTHO HCIIOJIb30BaTh HACTPOCHHYIO UArpaMMy, €€ MOXKHO CO-
XpaHUTh Kak mabnon auarpamMmmel (CRTX-daiin) B manke mabdiaonoB nuarpamm. [lpu co-
37IaHWH JHAarpaMMbl MOXKHO MTPUMEHHTH IIA0JIOH TOYHO TaK e, KaK U BCTPOCHHBIA THIT
muarpammebl. [11a0I0HBI AUarpaMM SIBIISFOTCS TIOJTB30BATSIIBCKUMH THUTIAMH JTHATPAMM —
C MX TIOMOIIIbI0 MOXKHO M3MEHSATH THI CYHIECTBYIOIIEeH quarpammsl. [Ipu HEoOXoammo-
CTH 9acTOTO MPUMEHEHUS OIPEIeICHHOTO abiIoHa TuarpaMMbl MOXKHO COXPAHUTh €ro
KaK THIT IHarpaMMBbl, UCIIOIb3YEMBIN 10 YMOTYAHUIO.

Hencteue 1. CospgaHne 6a3oBon agnarpamMmmbl

1) JloGaBbTe Ha JMUCT AaHHBIC, HA OCHOBE KOTOPBIX HEOOXOAMMO MOCTPOUTH JUa-
rpaMMy. YUTuTe, 4TO JUIsl Pa3HBIX TUIOB JHarpaMM HEOOXOAMMO IO-pa3HOMY
pacrosiararb JaHHbIE Ha JIUCTE.

Tun guarpamMmbl Pacnojio:keHune JaHHBIX

I'ucrorpamma, nuHeiuatas, rpa- Ilo cTonOraMm MM 1o CTpoKaMm, HalpuMep:
¢uk, ¢ odmactsmu, mosepxHoct- | Kox Cymma
Hasl W JIEIeCTKOBas 1 2

3 4
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KpyroBas nnun xonsieBas

ayarpamma

Toueunas
auarpamma

bupxesas nunarpamma

ITy3bIpbKOBast

Wmn:
Kon 113
Cymma |2 | 4

OnuH cTonbel Uiy CTpoka JaHHBIX U OJUH
CTOJIOCT] MIIM CTPOKA METOK JTAHHBIX IS OJ1-
HOTO psifia JaHHBIX, HAIIPUMED:

Al B|C
1123
Heckonpko cTONOLOB WM CTPOK JaHHBIX
U OJIMH CTOJIOEI] MJIM CTPOKAa METOK JIaHHBIX
JUIsL HECKOJIBKUX PSAZIOB JaHHBIX, HAIIPUMED:

Al 1|2

B 3|4

Cl5|6
Wnu:

Al B| C

11213

41516

JlaHHbBIE pacMoNIOKEHbI N0 CTONOLAM, TpHU-
YeM 3HAuCHHUs X — B IEPBOM CTOJIOIE, a CO-
OTBETCTBYIOIIME 3HAYECHUS Y U pa3sMEpPHI Iy-
3bIPHKOB — B COCEJTHMX CTOJIOLAX, HAIpuMep:
X| Y| Pazmepbl my3bIpbKOB
1123

4156

ITo cTonbmam uiau CTpoKam B CIIEAYIOIIEM
MOPSIJIKE, C UCIOJIB30BAHUEM HA3BAHUUN WU
JIaT B Ka4eCTBE IIOJIIHUCEN:

MaKCUMyM, MUHUMYM U 3HAU€HUS 3aKPBITH
Hampuwmep:

[dara Maxk- | Munu- | 3akpblI-
CUMYM | MyM THE
01.01.2002| 46,125 42 44,063

Wnn:

Mara 01.01.2002
Makcumym | 46,125
Munumym | 42
3akpeiTue | 44,063

2) Begenute siueiiku, copepiKaiivie JaHHbIe, KOTOPhIe HEOOXOANMMO HCIIONB30BaTh

JUIsL TOCTpoeHusl nuarpamMMmel. Eciu BeIOpaTh ToibKO OfHY siueiiky, Excel aB-
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TOMATUYECKHU MOCTPOUT AHArpaMMy Ha OCHOBE CMEXHBIX C HEH s4eeK, KOTO-
pble conep:kar JaHHble. Ecnu HyXHbIE STYEMKH HE BXOASAT B CMEXHBIM Auarna-
30H, MO>KHO BBIJICJIUTh HECMEKHBIE SYEHKH WIN THANA30Hbl; P 3TOM BBLJIETIE-
HUE JIOJKHO MPECTABIATH COOO0M MPsIMOYTOIbHUK. MOKHO TaKKe CKPBITh PAIIbI
U CTOJIOIBI, KOTOpBIE HE TpeOyeTcsl OTpakaTh Ha uarpaMMe.

YTOBbI BBIAEJINUTDH
Opnny sueiiKy

Jnana3oH sueex

Bonbpiion nuama3oH sueek

Bce gueiiku nucra

HecMmexxHble SUeKU Wi
TUAIa30HbI TYEECK

BBIITOJIHUTE CJIEAYIOLIEE
[[lenkHUTEe SYEWKY WM NEPENINTE B HeEe
C MOMOIIBIO KJIABHIII CO CTPEJIKAMHM.
Bribepute nepBylo sueiiky nuamnasoHa, a 3a-
TEM, YJEpKUBas JIEBYIO0 KHOINKY MBIIIH, I1€-
peTallnTe yKa3aTeNb 10 NOCIEAHEN TUEHKU
JarnasoHa, JIn0o BbIOEpUTE MEPBYIO STUCHKY
u, yaepxkusas kiasuiy [SHIFT], menkuu-
T€ TOCJIEIHION STYCHKY.

Takxke MOXHO, BBIOpPAaB MEPBYIO SUCHKY
nuarmas3oHa, Haxars [F8], uToOsl yBennunuTh
00JIaCTh BBIJICIICHUS C TOMOIIBIO KJIABUIII CO
cTpenkaMu. UToObl OCTAaHOBUTH BBIJICIICHHUE,
MOBTOPHO HaxkmMute kiapuiny [F8].
[[lenkHauTe NEPBYIO SYECHKY JUara3oHa,
a 3areMm, yaepxwuBas kinasunry [SHIFT],
LICJIKHUTE MOCJIECIHIOK YUKy AUara3oHa.
Yrobbl no0parbcsi 10 ATOW siUEHKH, BOC-
MOJIB3YHTECh TPOKPYTKOM.

Haxxmure kHONIKY BhIaeauTs Bee.

FHonka
#BblAEnHTE Brew

A

1

YtoObI BBIIEIUTH BCE STYEHKH JINCTA, MOXK-
HO TakKe Ha)KaTh COYETAHHE KJIABHIII
[CtrI+A].

IIpumevyanue. Eciu JIUCT COAEPKUT J1aH-
Hele, [Ctrl+A] Beimenser Tekyuryro o00-
nactb. [loBTOpHOE HaXkaThe couyeTaHus Kia-
Buml [Ctrl+A] mno3BoisieT BBIACIUTH BCE
STYCHKH JINCTA.

Beiaenure nepByro S4YEHMKy WIH JUAa3oH
Ayeek W, yaepxkwusas kinasumy [Ctrl], BbI-
JIEJINTE OCTAJbHBIE SYCHKH UM TUAIIa30HEI.
Taxke MO’KHO, BHIOpAB MEPBYIO AYECHKY MU
JIMaIla30H S4YeeK, HaXkaTh COYCTAaHHE Kila-
Buml [SHIFT+F8], uTo0bsl 1006aBUTH NIpy-
FYI0 HECMEXHYIO SYEeHKy WM Juamna3zoH
sueeK K o0yacTu BeiAciacHus. UYToObl ocTa-
HOBUTH BBIJICIICHHE, TIOBTOPHO HAXXMHUTE CO-
yeranue knasum [SHIFT+FS].
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Bcio ctpoky mim Bechk crosbery

CMeXHBIE CTPOKU WIIA CTOJIOIIBI

HecmexHble cTpokn win
CTOJIOIIBI

[IepByr0 MM MOCIEIHIOK SAYEH-
Ky B CTPOKE WJIN CTOJIO1E

IIpumeyanue. HEBO3MOXHO MCKIIOYHUTH
OTJEJIbHBIE SYEHKU WM JIHAIla30HbI S4YEeK
13 00JaCTH BBIIECTICHUS] HECMEKHBIX SUEeK;
MO>KHO JIMIIb OTMEHUTH BCE BBIJCIICHUE 1IE-
JIUKOM.

[I{enkHUTE 3ar0JIOBOK CTPOKU MIJIM CTOJIOLA.

1 — 3aroyioBoK CTpoKU
2 — 3aroioBOK CTONOIA

CTpoky WU CTONOEN MOXHO BBIJCIHUTS,
BbIOpaB TMEpBYIO SYCHKY CTPOKH WU
cTonlOlla M HakaB 3aTeM CO4YeTaHHe KJla-
pumi  [CtrI+SHIFT+KJIABUIIA CO
CTPEJIKOM] ([CTPEJIKA BITPABO]
nn [CTPEJIKA BJIEBO] no3BossieT Bbl-
nenuth Bcto cTpoky, [CTPEJIKA BBEPX]
nnu [CTPEJIKA BHM 3] no3BossieT Bbie-
JIUTH BECh CTONOECIT).

IIpumeyanmue. Ecimu CTpOKa
WIH crouber cozepxar JIaHHBIE,
[CtrI+SHIFT+KJIIABULIA CO CTPEJI-
KOM] BbizenseT TeKylyilo  06IacTh
JaHHBIX  cToymbma wim  crpoku. Ilo-
BTOPHOE HaXaTW€ COYETAHUS  KJIABHUII
[CtrI+SHIFT+KJIIABHULIA CO CTPEJI-
KOM] mno3BoNseT BBLICIHTH BCE SUCHKH
CTOJIOLA WM CTPOKH.

[Iporamure yka3aTenb MBIIIK O 3arojoB-
KaM CTpPOK MM CTonOIoB. Takke MOX-
HO BBIIEIUTHh IIEPBYI0 CTPOKY WIM HEp-
BBII cTOJNOEI, a 3aTeM, y/lep:KuBasi HaXKaTou
kiasumy [SHIFT], BeLAEIUTh MOCIEIHIO
CTPOKY WJIM TOCJTIEIHUHN CcTON0 1]
[lenkHUTE 3arojl0OBOK MEPBOW CTPOKH WIIU
MEPBOTO CTONOIA B OOJIACTH BBICICHUS; 3a-
TeM Haxmure kiasumy [Ctrl] u, ynepxu-
Bas ee, IMOCJIEJOBaTeIbHO BBIOEPUTE 3aro-
JIOBKU JIPYTHX CTOJIOIOB WJIM CTPOK, KOTO-
pble HEOOXO0IMMO A00aBUTH K OOJIACTH BbI-
JIEJICHUSL.

[IlenkHuTE SA4YEHKy B CTPOKE WM CTOJO-
L[e, a 3aT€M HAKMUTE COYETAHUE KIIABMII
[CtrI+KJIABHUIIIA CO CTPEJIKO¥]
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3)

[TepByto WM MOCIEIHIOO STYEH-
Ky JHMCTa WIA BCEU 3JIEKTPOH-
Ho# Tabmuubl Microsoft Office
Excel

Bce gueiikum mo mociegHer Hc-
MHOJb30BAaHHON SYESHKH JIMCTa
(B HIDKHEM TIPaBOM YTITY)

Bce sAueliku 10 nepBol sS4YEHKU
JIucTa

Bompiiee wnam  MeEHbIIEE KO-
JINYECTBO SYEEK IO CpaBHE-
HUIO C TEKYIIHM BBIACICHHBIM
JTHaTa30HOM

([CTPEJIKA BITPABO] wiu [CTPEJIKA
BJIEBO]| mno3BoiyisieT mepedTu K MOCie-
HEl WM K NEepBOM sSYEHKEe CTPOKH COOT-
BercTBeHHO, a [CTPEJIKA BBEPX] wiun
[CTPEJIKA BHMUM3]| no3Bossier mnepeiTu
K MIEPBOM MJIM K TIOCTIETIHEH siueiike cTonona).
YroObl BBIIENIUTH MEPBYIO SUYEHKY JIMCTA
WIN Bcel diekTpoHHOW Tabmuisl Excel,
KOTOpasi CONEPXKUT JaHHble Wik (opma-
TUPOBAaHUE, HAKMUTE COUYETAHHE KIIABMIL
[Ctrl+Home].

YToOBI BBIIEIHUTH MOCIEAHIOW SYCUKY JTHU-
CTa WK BCEH AIeKTpoHHOM Tabmuibl Excel,
KOTOpasi CONEPXKUT JaHHble Wik (opma-
TUPOBAaHUE, HAKMUTE COUYETAHHE KIIABMIL
[CtrI+End].

[[{enkHUTE NIEPBYIO AYCHKY, a 3aTEM HAKMHU-
te couetanue knapuil [Ctrl+SHIFT+End],
YTOOBI PacIIMPUTh 00JIACTh BBIACIEHUS 10
MIOCJIETHEN MCIIOIb30BAaHHOM SYEHKH JINCTA
(B HMDKHEM TIPAaBOM YT ).

[[lenkuure mepByr0  s4eliKky, a  3a-
TEM  HAOKXMHUTE  COYETAaHHE  KJIaBUII
[CtrI+SHIFT+Home], 4ToGBl  pacmu-
puTh oO0NacTh BBLACNEHHS JO MEepBOM

SAYEUKHU JIUCTA.

VnepxuBas Haxaroil kimasuimy [SHIFT],
HICJIKHUTE TOCJIEIHIOI SYEHKY, KOTOPYIO
HEOOXOAMMO BKJIIOYUTH B HOBBIM JMara3oH.
[TpsimoyronbHast 001acTh MEXy aKTUBHOMN
SYEHKON W yKa3aHHOW suelikoil oOpa3yer
HOBBIU JIMara3oH.

Ha Bxianke BeraBuTh B rpynne JlmarpaMMel BBIIIOJIHATE OHO U3 YKa3aHHBIX

HIDKE JEUCTBUMU.

e Bribepure THI ¥ TOATHUII IUATPAMMBI.

e UTOOBI IPOCMOTPETH BCE JOCTYIHBIC THIBI AUATPaMM, HAKMHUTE KHOIIKY

|T, YTOOBI 3allyCTUTh JMAJIOroBO€ OKHO BeTraBka AmarpamMmsbl, a 3atemMm
WCIIOJIB3YWUTE CTPEJIKH AJI1 IPOKPYTKU THUIIOB AUArpaMM.

L] HpI/I HaBCACHUM YKasaTCJid MBIIIW Ha TUIT WX IMOATHII AUArpaMMBbIl I1OSB-
JIACTCA BCIIJIbIBAKOIAA IIOJCKa3Ka C €0 Ha3BaHHUEM.

ITo ymomyanuto nuarpamMma 100aBisieTcsl Ha JIMCT KaK BHEAPEHHas Auarpamma. Yro-
OBl IOMECTUTH UarpaMMy Ha OTICNbHBIN JUCT JHarpaMMbl, H3MEHUTE €€ PacIoIoxKe-
HUE, BBIIIOJIHUB YKA3aHHBIC HWKE ICUCTBHUS.
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il e by [ D

MMcrorpamma Mpadwk Kpyrogana JuHedqaran C TovedHan Apyrue
x > x >, OBNACTAMK ™ x AWarpaMmel =
Auarpammel P

Puc. 4.5 — Tunsl guarpamm

1) IllenkHute B JIF0OOM MeCTE BHEAPEHHOI TuarpaMMbl, 4TOOBI aKTUBUPOBATH €e€.
Otkpoertcs nanens Padora ¢ AuarpaMmmamMm ¢ JIOMOJHUTEIBHBIMU BKJIaJKaMHU
Koncrpykrop, Maker u ®opmar.

2) Ha Bkinaake Koncerpykrop B rpynne Pacnosioxenue Haxmure kHonky Ilepe-
MellleHUe THArPaAMMBbI.

| i
MepemecTnTs
Auarpammy

PacnonoxeHwe |

Puc. 4.6 — Knonka «IlepemecTuts auarpamMmy»

3) B pasnene Pa3mecTuTh AHArpaMmy BBITIOJHUTE OJHO M3 YKa3aHHBIX HUKE
JIEUCTBUM.

e UYT00b!I 100aBUTH TUAarpaMMy Ha OTAEIbHBIN JHCT, YCTAHOBUTE MEPEKITIO-
JaTeslb Ha OTAeJAbHOM Jucte. Eciii HeoOX0aMMOo 3aMEHHUTh MPEIIOKEHHOE
UMs U1 AMarpaMMbl, BBEIUTE HOBOE MM B I10JI€ HA OTAEeJIbHOM JIMCTE.

e Ecau Tpebyercs BHEIpEeHHAs JuarpaMMa Ha JIMCTE, YCTAaHOBHUTE MEPEKITIO-
yareilb HA UMeIoLeMcsl JIUCTe, a 3aTeM BhIOEpUTE JIUCT B 110JIE HA UMeEl0-
memcs JIUCTe.

Excel aBTOMarmuecku Ha3zHavaeT nuarpamme umsi, Hanpumep Jdmarpammal s
MEPBOM THMArpamMMbl, CO3MaHHOW Ha yiucTe. UTOOB M3MEHUTH UM TUAarpaMMBbl, BBITIOJN-
HUTE YKa3aHHbIE HUKE JACHUCTBHUS.

1) IllenkxuTe nuarpamMmy.

2) Ha Bxianke Maket B rpynne CBoicTBa HIEIKHUTE TeKcToBOE nosne Umsa nmna-
rpammbl. [Tpu HeoOxoquMocTH menkHuTe 3Hauok CBoiicTBa B rpymnne CBoii-
CTBa, 4TOOBI Pa3BEPHYTH €€.

3) Baeaurte HOBOE UMHI.

4) Haxwmure knasuiry BBO/I.
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Yto6b! OBICTPO CO3/1aTh TUarpaMMy, OCHOBaHHYIO Ha THUIIE AUArPaMMBI,

@ UCIOJIb3yEMOM 0 YMOJIYAHHIO, BBIICTUTE HYXKHbIC TaHHBIE U HAXMHU-
te knaBumn [Alt+F1] unu [F11]. Ilpu naxarun knaum [ALT+F1]
CO3JIaeTCsl BHEIPEHHAsI AMarpaMMa, pu Hakatuu kinasuiu [F11] aua-
rpamMma OTOOpakaeTcsi Ha OT/AEIbHOM JIUCTE TUArPaAMMBI.

Ecnu gmarpamma He HyXHa, €€ MOXXHO YIAJIUTh — HIEIKHUTE JUATPAMMY, YTOOBI
BBIJICTIUTH €€, a 3areM Haxxmute kiasuiy [DELETE].

Hencteue 2. UameHeHne MakeTa unun CTuns guarpaMmmbol

[Tocne co3manus auarpaMMbl MOXXHO MIHOBEHHO W3MEHHTH €€ BHEITHHN BHI. BMe-
CTO TOTO 4TOOBI BPY4YHYIO JTOOABIATH WIM M3MEHSATH 3JIEMEHTHI TUarpaMMbl Ui ¢Gop-
MaTUpOBaTh €€, MOXKHO OBICTPO NPHUMEHUTHh K JMarpaMMe TOTOBBI MakeT M CTHIIb.
Excel obecneunBaeT BO3MOXKHOCTb BbIOOpa MHOXKECTBA IOJIE3HBIX MAaKETOB M CTHJICH
quarpamMm (WIM 3KCIIPECC-MaKeTOB M 3KCIPECC-CTUIICH); MPU HEOOXOIUMOCTH MOXKHO
JIOTIOJTHUTEIBHO HACTPOHWTh MAaKeT WM CTHIIb, H3MEHUB BPYYHYIO MakeT u (opmar ot-
JIeNTBHBIX 3JIEMEHTOB THArpaMMBI.

anIMeHeHI/Ie roToOBOro MaketTa gnarpamMmmsbl

1) IllenkauTe B 1F000M MECTE TUArpaMMbl, K KOTOPO# TpeOyeTcs MPUMEHUTh TOTO-
BbIil MakeT. OTkpoeTcs naHens Padora ¢ nmarpaMMaMu ¢ 10IOJIHUTEIbHBIMU
BKiagkamu Koncrpykrop, Maker u ®@opmar.

2) Ha Bxiagke Koncrpykrop B rpynne MakeTsbl AMarpaMMbl LIEIKHUTE MaKeT
JMarpaMMbl, KOTOPBIN CJIETyeT UCIOJIb30BATh.

o= | = |

!.‘JI ‘i;] i = : 1 T

_j_l il | [
MageTsl gnarpanin

Puc. 4.7 — I'pynna «MaxkeTsl 1uarpaMmm»

an/IMeHeHI/Ie roTOBOIo CTUINA AnarpamMmmbl

1) IlenkHuTte B 11000M MECTE JUArpaMMBbl, K KOTOPOil TpeOyeTcs MPUMEHHUTh TOTO-
BbIil cTmib. OTKpoeTcs na”ens Padora ¢ nmarpaMmMaMu ¢ 10NOJIHUTEIbHBIMU
BKiagkamu Koncrpykrop, Maker u ®@opmar.

2) Ha Bknanke Konerpykrop B rpynne CTHIN JuarpaMM BbIOEpUTE CTHIIb, KOTO-
pHIii TpedyeTcst UCIOIb30BATh.



MaBa 4. KT B Hay4YHOM 3KCnepuMeHTe,
82 MoaenupoBaHUM u obpaboTke pesynkratoB HU

‘I bk hd bl bl el

Erans aiarpamu

Puc. 4.8 — I'pynna «Ctuiau auarpamMm»

[Tpu ymensbiieHun pasmepa okHa Excel cTuim nuarpamm CTaHOBATCS
E JOCTYIIHBIMU B KOJUIEKLIMH JKcmpecc-cTHIM B rpynne CTuiam aua-

rpamMm. /[is mpocMoTpa BCeX IOTOBBIX CTHIIEH Ha)XXMUTE KHOIKY Jlo-

NMOJIHUTECJIbHO

M3meHeHne MakeTa 3neMeHTOB AnarpaMmmMbl BPYYHYHO

1) IllenkHUTE BIEMEHT TUarpaMMbl, MakeT KOTOPOTo TpeOyeTcsi U3MEHHUTD, HITH BbI-
MOJTHUTE YKa3aHHbIE HIKE JeHCTBUSL, YTOOBI BHIOPATh €ro U3 CIHCKA 3JIEMEHTOB
JIMarpaMMBl.

e Illenknute B 11000M MecTe IUarpaMMsbl, 4ToObl 0TOOpa3uTh cpenctea Pa-
00oTa ¢ AMarpaMMamH.

e Ha Bxnanke ®@opmar B rpynne Tekyuuii (pparMeHT HICIKHUTE CTpE-
Ky B I0Jie DJIeMeHThbI IHATPAMMBI, a 3aT€M BbIOEpUTE HYKHBIN JIE€MEHT
JUarpaMMBl.

OfnacTe gUarpanme ¥

3‘5« DOpPMAT BEIENEHHOTD

ﬁ BOCCTaHOEHTE (THAL
TekyImA GparmeHT

Puc. 4.9 — I'pynmna «O6macTh quarpaMmb»
2) Ha Bknanke Maxket B rpymnne [Hognucu, Ocu nnu ®PoH HAKMUTE KHOIKY dJ1e-

MEHTa MarpaMMbl, COOTBETCTBYIOLIYIO BHIOPAaHHOMY 3JIEMEHTY, a 3aTeM BbIOe-
pUTE HYXHBIM MaKerT.

= —
i'.!l ‘ | "UI ‘MI
Hazganne Hazsanwna ferenga Noanucn TaGauua

AMBTPAMMBL Y DLeR * ¥ ABMHEX T JaMHBN *
Mogmch

]

OBnacrs
NOCTRORHNA ™ Jit

Puc. 4.10 — I'pynnel Bknaaku «Make»
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BriOpanHble mapaMeTpbl MakeTa OydyT IPUMEHEHBI K BBIJICIEHHOMY 3JIEMEHTY JHa-
rpaMMbl. Hammpumep, eciu BbleneHa BCsl AMarpaMMa, MEeTKU JaHHbBIX Oy/lyT MPUMEHEHbI
KO BCEM psiiaM JaHHbIX. Ecnu BbIJeNeHa ofHa TOYKA JAaHHBIX, METKH TaHHBIX OymyT
IPUMEHEHBI TOJIBKO K BBIIEICHHOMY Psy JAHHBIX WJIA TOYKE JAaHHBIX.

N3meHeHne dopmaTa aeMeHTOB AnarpaMmbl BPY4YHYHO

1) LlenkHuTe 3MEMEHT AUArpaMMbl, GopMar KOTOpOro TpeOyeTcss U3MEHUTh, WU
BBITIOJTHUTE yKa3aHHBIE HUXKE AEUCTBHSI, YTOOBI BHIOPATh €0 U3 CIIUCKA SJIEMEH-
TOB AHAarpaMMbl.

o [llenkuute B 1I000M MeCTe qUarpammbl, 4ToObl 0TOOpa3uTh cpeactsa Pa-
00oTa ¢ AMarpaMMamH.

e Ha Bxnanke ®@opmar B rpynne Tekyumuii (pparmMeHT HICIKHUTE CTpEn-
Ky B I0Jie DJIeMeHThbI IHATPAMMBI, a 3aT€M BbIOEpPUTE HYKHBIN JIE€MEHT
JUarpaMMBl.

2) Ha Bxiagke dopMaT BBIIOJHUTE OJHO WJIM HECKOJBKO M3 yKa3aHHBIX HIDKE
JIEACTBU.

e Ut00bI hopMaTHpoBaTh BBIJCICHHBIN JIEMEHT Auarpammsl, B rpymnme Te-
KyIUMH (pparMeHT HOKMUTE KHONKY PopMar BbIAEJICHHOI0 (pparmMeH-
Ta, a 3aTeM BhIOEpUTE HYKHBIE MapaMeTpbl (HOpMaTHPOBAHHUS.

e Ut0o0b1 (opmaTtupoBaTh (GUIYpYy BBLAEICHHOTO 3JEMEHTa JHarpaMMBbl,
B rpynme Ctuau ¢puryp BoiOepuTe HYKHBIH CTHIIb JINOO HAXKMHUTE KHOTIKY
3asmuBka purypsl, Koutyp ¢purypsl win 3¢ pexrsl qias ¢puryp, a 3arem
BbIOEpUTE HYKHbIE MapamMeTpbl GOopMaTUPOBAHUS.

e Ut0065! ¢ momorpio WordArt oThopmMaTupoBarh TEKCT B BBIACICHHOM 3JIe-
MeHTe quarpammsbl, B rpynne Ctuim WordArt BeiOepuTe HY>KHBIH CTHIIb
00 HaXMHUTE KHOMKY 3ajJMBKa TekcTa, KoHTyp Tekcra min AHuMma-
M, a 3aTeM BbIOepUTE HY>KHbIe MapameTpbl (popmarupoBanus. I[locne
npumeHenus ctuiig WordArt popmar WordArt ynaiaute Hemb3sl.

Hewncteue 3. [lobaBneHne nnu yaaneHne HassaHUmM 1 METOK AaHHbIX

YroOsl 1enaTh AuarpamMMbl 60iee TOHATHBIMH, MOJKHO J100aBJISATh HA3BaHUs, TaKUE,
KaK Ha3BaHWE AMAarpaMMbl M Ha3BaHus oceil. HasBaHus oceil 0OBIYHO AOCTYMHBI IS
BCEX OCeH, KOTOpbhle MOTYT OBITh OTOOpa)K€HbI B JMarpaMMe, BKIIOYas OCh ITyOHHBI
(psnoB MaHHBIX) B 0OBEMHBIX AuarpaMmax. Hekoropele Tumbl auarpamm (Takue, Kak
JICTIECTKOBAs JiarpaMma) cojiepkar OCH, HO He MOTYT 0TOOpaXkaTh UX Ha3BaHMA. THUIIbI
Jarpamm, He coziepikaliie ocell (Takue, Kak KpyroBasi ¥ KOJblLieBas JuarpamMMbl ), TAKKe
HE MOT'YT 0TOOpakaTh Ha3BaHHS OCEH.

MOoXHO Tak»e CBSI3bIBaTh Ha3BaHUS JAMArpaMMbl U OCEH C COOTBETCTBYIOLIUM TEK-
CTOM B siuelKax JIMCTa, CO3/1aB CChUIKY Ha 3TU s4yeiiku. CBsi3aHHbIC Ha3BaHUS aBTOMAaTH-
4yecKH OOHOBIISIOTCS B AMAarpaMMe MpU U3MEHEHUH COOTBETCTBYIOLIETO TEKCTA HA JIUCTE.

Jlnist OBICTPOTO OMpENeNeHus PSIOB IaHHBIX B IMAarpaMMe MOXKHO JOOaBIIATh METKH
JAHHBIX K TOUYKAaM JaHHbIX Auarpammsl. 1o ymoa4aHuio METKH JaHHBIX CBA3aHbI CO 3Ha-
YEHUSIMH B JIUCTE U OOHOBIISIOTCS aBTOMAaTHUECKH B CIy4yae U3MEHEHMsI ATHX 3HAYECHUH.
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[loGaBneHne Ha3BaHUsA anarpammbi

1))

2)
3)
4)

5)

[lenkuuTe B 11000M MECTe AMArpaMMBbl, K KOTOPOH HY>KHO 100aBUTh Ha3BaHUE.
Otkpoertcs nanenb Padora ¢ AuarpaMmmamMm ¢ JIOMOJHUTEIBHBIMU BKJIaJKaMHU
Koncrpykrop, Maker u ®@opmar.

Ha Bxnagke Maker B rpymnme Iogmuen Haxxmure kHonky Ha3BaHnue quarpamMmmsi.
Bri6epute nynkt Ha3Banue no neHTpy ¢ nepexkpsituem wiv Hag amarpammoii.

B tekcroBom none Hazpanue qumarpamMmel, NMOSBUBIIEMCS B JuarpaMMe, BBe-
JIUTE HYKHBIN TEKCT. [[7151 BCTaBKM pa3pbiBa CTPOKU YCTAHOBUTE yKa3areib B Me-
CTO MpPEAINOJIaraéMoro paspbiBa U Haxmure kiasuiry BBO/I.

s hopMaTHpOBaHUS TEKCTa BBIACIHUTE €r0, a 3aT€M BBIOEpUTE HEOOXOIMMBbIE
napameTpsl (popMaTupoBaHHUs HA MMHH-NIAHEJH UHCTPYMEHTOB. MOXHO Tak-
K€ BOCIOJIb30BaThCsl KHOMKAaMU (hopMaTupoBaHus Ha JieHTe (Bkiaaka [1aBHas,
rpynna pugt). YtoOs oThopMaTHpoBaTh BCce Ha3BaHUE, IIEIKHUTE €ro Ipa-
BOI KHOTIKOW MBI, B KOHTEKCTHOM MEHIO BbIOepuUTe KoMaHay dopmar Ha-
3BaHMs AUArPaMMBbl U 33/1aiiTe Hy)KHbIE MTapaMeTpbl GopMaTupPOBaHUSI.

[lobaBneHne Ha3BaHMN ocen

)]

2)
3)

4)

5)

[lenkuuTte B J1I000M MecTe AMArpaMMbl, K OCSIM KOTOpOH HYKHO 100aBUTH
Ha3zBaHus. OTkpoercs naHens Padora ¢ amarpaMMaMu ¢ JIONOJIHUTEIBHBIMHU
BKiaikamu Koncrpykrop, Maker u ®@opmar.

Ha Bxnaake Maxket B rpynme Ilonnmucn Haxxmure kHonky HazBaHus ocei.

BrinosHUTE OTHO WIIM HECKOJIBKO U3 YKa3aHHBIX HUXKE JIEUCTBUU.

e UroOnl 100aBUTH Ha3BaHWE K OCHOBHOW TOPWU3OHTAJIBLHON OCH (OCH Ka-
Teropuii), BeiOepuTe NyHKT Ha3BaHue OCHOBHON IOPHM30HTAJIBLHOI oCH,
a 3aTreM BBIOEpPHUTE HY)XHBIM mapamerp. Ecnu y auarpammsl ecTb BCIIOMO-
rareyibHasi TOPU30HTAIbHAS OCh, MOKHO Takke BbIOpaTh myHKT Ha3BaHue
BCIIOMOIaTeJIbHO FOPU30HTAIBHOH OCH.

e Uro0nl n00aBUTH Ha3BaHUE K OCHOBHOM BEPTHUKAJIBHOW OCH (OCH 3HaYe-
Huil), BbiOepuTe MyHKT Ha3BaHue 0CHOBHON BepTHKAJIBHOI OCH, a 3aTeM
BbIOEpUTE HYXKHBIN mapameTp. Eciam B auarpamme ecTh BCOMOTarelbHas
BEPTUKAJIbHAS OCh, MOXXHO TakXke BbIOpaTh MyHKT Ha3BaHue Bcmomora-
TeJIbHOH BEPTHKAJIBLHOM OCH.

e YrtoObl 1006aBUTH Ha3BaHUE K OCU IIIyOWHBI (OCH PSAJOB JaHHBIX), BbIOE-
pute nyHkT Ha3Banue ocu riyOMHBI, a 3aTeM BbIOEpHUTE HY>KHBIN Mapa-
MeTp. DTOT mapamMeTp JOCTYINEH TOJBKO B TOM CiIydae, €clii BbIOpaHHas
auarpaMma JIeWCTBUTENBHO SBISETCS OOBEMHOW JMarpaMMoi, Harmpumep
00bEMHON TMCTOTPAMMOM.

B texcroBom none HazBaHue ocH, NOSBUBIIEMCS B JUarpaMMe, BBEIUTE HYXK-
HBIM TEKCT. )11 BCTaBKM pa3pblBa CTPOKH YCTAaHOBUTE yKa3areiab B MECTO MPEN-
110JIaraeMoro paspbiBa U Haxxmure Kinasuiry BBOJI.

s hopmMaTHpoBaHUS TEKCTa BBIACIHUTE €r0, a 3aT€M BBIOEPUTE HEOOXOIUMBbIE
napameTpsl (opMaTupoBaHHs HA MHHHU-TIAHEJIH WHCTPYMEHTOB. MOXHO Tak-
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K€ BOCIOJIb30BaThCsl KHOMKAaMU (hopMaTupoBaHus Ha JieHTe (BKiaaka [1aBHas,
rpynna pugTt). YtoOs oThopMaTHpoBaTh Bce Ha3BaHUE, IIEIKHUTE €ro Ipa-
BOW KHOTIKOW MBI, B KOHTEKCTHOM MEHIO BbIOepuTe KoMaHay dopmar Ha-
3BaHMs OCH U 33/1aliTe Hy)XHbIE NTapaMeTpbl POopMaTUPOBAHUSI.

IIpu nepexatoueHnn Ha APYTrOM TUIl AMArpaMMbl, KOTOPBIM HE MOAACPKUBAET Ha3Ba-
HUS ocell (HarpuMep, KpyroBylo AMarpaMMy ), Ha3BaHUS OCel epecTaloT 0ToOpakaThCesl.
Ha3zBanus cHoBa OyayT oTOOpaskaThCsl, €CIIU MEePEKIIOYUTHCS 0OpaTHO Ha THUII Uarpam-
MBI, IOAAEPKUBAOIIMI Ha3BaHUS OCEM.

HaszBanus, otoOpaskaemble JJIs1 BCIIOMOTaTeNIbHBIX OCel, OyayT MOTEepsSHBI MPHU Iie-
PEKIIIOYEHUH Ha THIT JUarpaMMbl, KOTOPBIA HE 0TOOpaXkaeT BCIIOMOTATEIbHbIE OCH.

CBsa3blBaHME HA3BaHMA C A4ENKON nnucTa

1) Ha gmarpamme 1menKHUTE Ha3BaHHE JUArpaMMbl UJIM OCH, KOTOPOE HYKHO CBSI-
3aThb C SYEUKOHM JIUCTA.

2) Ha nucte B cTpoke ¢popMys BBEAUTE 3HAK PABEHCTBA (=).

3) Beibepure siueiiky JmcTa, COACpXkAIIYIO TaHHBIE WIH TEKCT, KOTOPHIE HYXHO
0TOOpa3uTh Ha auarpamme. B cTpoky (hopmyn MOXXHO Takke BBECTH CCBLIKY
Ha s4eiiKky aucrta. BeeguTe 3HaK paBeHCTBA, UM JIMCTA M BOCKIIMIIATEIbHBIN
3Hak, Hanpumep =JImer1!F2. JlomycTuMo MCHONb30BaTh HAUMEHOBAHUS SUYEEK,
CBsI3aHHbIE ¢ QYHKIMSIMHU, U 0€3 yKa3aHus JucTa, Hanpumep: =Al1-2, =A2+A4,
=MAKC(B3:BS).

4) Haxwmure xnasumy BBO/JI.

[lobaBneHne MeToK AaHHbIX

1) Ha nuarpamme BBINOJHUTE OHO U3 YKa3aHHBIX HMKE JCHCTBHIA:

e UYToOHKI )IO63BI/ITB MCTKY OaHHBIX KO BCEM TOYKaM JIAHHBIX M3 BCEX PAOOB
JaHHBIX, HICJIKHUTC o0nacThb AuarpaMmal.

e Yr0o0HI ,Z[O63.BI/ITI> MCTKY JaHHBIX KO BCEM TOYKaM AJAaHHBIX OMPCACICHHOI'O
pdaaa JaHHBIX, HICJIKHUTE €ro.

e Uto0BI 70OABUTH METKY TAHHBIX K OTIEIBLHOM TOUKE B Ps/ie JAaHHBIX, IIETK-
HUTE P, COIepKAIINA HY>KHYIO TOUKY, a 3aTeM BeiOepuTe ee. OTKpoeTrcs
nanens PaGora ¢ qmarpaMMaMu C JONONHUTENbHBIMU BKiIaakamMu Kon-
cTpyKTOp, Maker u ®opmar.

2) Ha Bknagke Maxket B rpymnme IHognucu Haxxmute kHonky Iloanmmcu TaHHBIX,
a 3aTeM BBIOEpUTE HYXKHBIN MapaMeTp OTOOpaskeHUsl.

B 3aBHCHMMOCTH OT HCIIONIB3yEMOTO THIA JHArpaMMbl OyAyT JOCTYIHBI pa3iIudHbIe
napameTpbl METOK JaHHBIX.

YoaneHne HasBaHUM UMM METOK AaHHbIX U3 anarpamMmbl

1) Ienxnute nuarpammy. OTkpoercs na”ens Padora ¢ guarpaMMaMu C J10MOJ-
HUTENbHBIMU BKJIagkaMu KoncTpykrop, Maker u ®@opmar.
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2) Ha Bxnanke Maxket B rpynme Iloanucn BBIOJIHNATE OHO U3 YKa3aHHBIX HHMKE

NEHCTBUM.

UroOb! ynanuth Ha3BaHHE JUarpamMmbl, BbioepuTe koMmanay HazBanue nna-
rpammbl 1 nyHKT Her.

YroObl ynanuTh Ha3BaHUE OCH, BbIOepuTe KoManay Ha3Banue ocH, 1mienk-
HUTE THUII HA3BaHUsI OCH, KOTOPOE TpeOyeTcs yaluTh, U BeiOepuTe MyHKT HeT.

Uro0bl ynanuTh METKH JTaHHBIX, BbIOepuTe Komanny Iloammenm AaHHBIX
n nyHKT Her.

Uto0b! OBICTPO YIATUTh Ha3BaHUE WIIM METKY JaHHBIX, IIEIKHUTE UX, a 3a-
TeM HaxkmuTe kinapuiny [Delete].

Hencteue 4. OTobpakeHne n ckpbiTUe nereHabl

ITpu co3manuu auarpammbl 0TOOpaXkaeTcs JIETeHIa, HO MOXKHO €€ CKPBITh WIN U3-
MEHHUTb €€ PACIIOJIOKEHUE.

1)

2)
3)

[[lenkauTe AHarpamMmy, B KOTOPOM HEOOXOAMMO OTOOPA3UTh WIIH CKPBITH JIETEH-
ny. OTkpoercs nanens PaGora ¢ quarpaMmMaMu C JIONIOJIHUTEIbHBIMU BKJIAJI-
kamu Koncrpykrop, Maker u ®@opmar.

Ha Bxianke Makert B rpynne Ioanucu Haxxmure kHonky Jlerenaa.

BeinonauTe 0HO U3 yKa3aHHBIX HUXKE JEHCTBUM.

e UTOOBI CKPBITH JiereHay, Beioepure myHKT HeT. UToObI OBICTPO yIaIuTh U3

JMarpaMMBbl JIETEHTY WK DJIEMEHT JISTeHIbI, BEIOGPHUTE ee M HAKMUTE Kila-
Buiy [Delete]. MoxHO Takke IIETKHYTh JIETEHy WM 3JIEMEHT JIET€H]IbI
MIpaBOi KHOIMKOW MBIIIN U BHIOpaTh KOMaH/y YAAJIUTh.

YroObl 0TOOPA3UTH JIETEHTY, BBIOCPUTE HYKHBIM MapaMeTp OTOOpaKeHHs.
[Tpu BBIOOpE OAHOTO M3 MapaMeTPOB OTOOpPAKEHUs JIETCHa IepeMelaeT-
csl, a 00JIaCTh MOCTPOCHUS aBTOMAaTMYECKH HM3MEHSETCS B COOTBETCTBUHU
¢ Heil. Ecnu nmepeMecTuTs JereHay W M3MEHHTh €€ pa3Mep ¢ MOMOUIbIO
MBIIIH, 00aCTh MOCTPOCHUS ABTOMATHYECKU HE NU3MEHHTCSI.

YroObI 331aTh JOMIOJHUTENbHBIE TTApaMeTphl, BbiOepUTe MyHKT JlonmoJHu-
TeJIbHbIe MapaMeTpsbl JereHAbl 1 YKaXHUTE HY>KHBIH MapameTp oToOpa-
xeHus. [lo ymomuaHuio sereHaa v auarpamma He nepekpsiBaroTcs. Ec-
JI1 MECTO OIPAHMYEHO, BO3MOKHO, YJIaCTCS YMEHBIIUTh HAarpamMmy, CHSB
¢naxok Iloka3biBaTh jereHay 0e3 nepeKpbITHS AUATPAMMBI.

Ecnu y nuarpammsl 0TOOpa)kaeTcs JIETeH 1a, OTJENIbHbIE 3JIEMEHTHI JIETE€HIbI MOKHO
U3MEHATH IIyTEM IIPABKUA COOTBETCTBYIOIIMX JAaHHBIX Ha JIUCTE. JJONOIHUTENbHBIC M1apa-
METpBI MPaBKH, a TAK)KE BO3MOKHOCTH M3MEHEHHS AJIEMEHTOB JIETEHIbI 0e3 U3MEHEeHHUs
JaHHBIX Ha JIMCTE JOCTYIIHBI B TUAJIOrOBOM OKHE BBIOOP MCTOYHMKA JaHHBIX (BKJIaJKa
Kounctpykrop, rpynmna /lannble, kHonka BeiOpaTh 1aHHbIE).
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Henctene 5. OTobpaxkeHne 1 CKpbITUE OCen gnarpaMmmbl UK
NIVUHUW CETKM

[Ipu co3panuu auarpamMMm OOJIBITUHCTBA TUIIOB JUIsI HUX OTOOPaKarOTCs OCHOBHBIC
OCH, KOTOpbhIE MOXKHO OTKJIFOYaTh W BKIIIOUYaTh. [[1s1 MOOaBIsIEeMBIX OCE MOXHO 3ajia-
BaTh YPOBEHb jaetaym3aiuu. [Ipu cozgannm oObeMHON auarpaMMbl OTOOpakaeTcsl OCh
[TyOUHBI.

Ecnum 3HadueHust pasHBIX PsAOB JAHHBIX, MPEACTABICHHBIX Ha JWarpamMme, 3HaA4YH-
TEJHHO OTIMYAIOTCS WM €CJIM Ha JUarpaMMe IPe/ICTaBICHbI JaHHBIC PA3IMYHBIX TUIIOB
(HampuMep, 1IeHa U 00beM), Ha BCIIOMOTATEIbHON BEPTHKAIBHON OCH (OCH 3HAUCHUIN)
MOKHO HAaHECTH OJIMH WJIM HECKOJIBKO PSIOB JaHHBIX. MacmTad BcroMorareiabHON Bep-
TUKAJIbHOM OCU COOTBETCTBYET 3HAYEHUSM CBA3AHHOIO C HeW psna naHHbIX. [locne no-
OaBJICHHS BCIIOMOTATEIIbHON BEPTHKAIBHOM OCH MOKHO TaKKe T0OABUTH BCIIOMOTATEIb-
HYIO TOPU30HTAIBHYIO OCh (OCh KaTerOpHUid), KOTOpasi MOXKET OBITh MOJI€3HA HA TOUCYHON
WM My3bIPbKOBOM JTHarpaMme.

UtoOBl gaHHBIC HA JUArpaMMe JIydlle YUTaINCh, MOXKHO OTOOpPA3HTh WIH CKPBITh
TOPU30HTAJIBHBIC U BEPTUKAIBbHBIC JIMHUU CETKH, KOTOPBIE MPOXOJSAT OT TOPU30OHTATBHOM
U BEPTHUKAJIBHOM oceil yepes BCIo 00JacTh MOCTPOCHHUS AUArPaMMBI.

OT1obpakeHne n CKpbITUE OCHOBHbIX OCEN

1) IlenkHuTe nuarpamMmy, Ha KOTOPOH HYKHO OTOOpa3uTh WIU CKPHITH ocu. OT-
KpoeTca maHenb PaboTra ¢ guarpaMMaMm C JOTOJHUTEIBHBIMU BKJIaJKaMU
Koncrpykrop, Maker u ®opmar.

2) Ha Bruagke Maket B rpynie Ocu Boioepute myHKT OcH U1 OJJUH U3 yKa3aHHBIX
HWKE BAPUAHTOB.

e YrtoObl 0TOOpa3suTh OCh, BhIOEpUTE MYHKT OCHOBHAsi TOPH3O0HTAJbLHAS
ocb, OcHOBHAsI BepTHKAJbHAA och Wik Ock Z (1151 00beMHOM uarpam-
MBI) U HYXKHBII TapamMeTp OTOOpa)KeHUS OCH.

e UTOOBI CKPBITh OCh, BEIOEpUTE MyHKT OCHOBHAasI TOPU30HTAJILHASL OCh,
OcHoBHasi BepTHKaJIbHasA och Wik Ocb Z (71 00bEMHOU TUarpaMmbl)
u 3HaueHue Her.

e UYroObl 337aTh JOMOJHUTENbHBIE MapaMeTpbl OTOOpa)keHus U MmacuiTada
ocH, BbiOepuTe MyHKT OCHOBHASI TOPU30HTAJILHAA 0ch, OCHOBHAsI Bep-
THKAJIbHAA och Wik Ock Z (U1 00beMHON quarpammbl) u komanay [lo-
MOJIHUTE/NbHbIC MAapaAaMeTPbl OCHOBHON TOPH30HTAJIBLHOH ocHu, JlomoJ-
HHUTEJbHbIC MAPAMETPbl OCHOBHOM BEePTHKAJIbHOM OcH Wiau JlonmosiHu-
TeJbHbIEC MapaMeTpbl 0cH Z.

OTobpakeHne n ckpbiTUe BCoMoraTernbHbIX OCEN

1) Ha amarpamMme MIETKHUTE Psii JAHHBIX, KOTOPBIM HYKHO OTOOPa3UTh MO BCIO-
MOTraTeJIbHOM BEPTUKAIBbHOM OCH, WM BBINOJHUTE YKAa3aHHBIE HUXKE JIEHUCTBUS
JUTSL BBIOOpA psi/ia TAaHHBIX B CIHCKE JIEMEHTOB JHArpaMMBI.

o [llenkHure quarpammy.
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2)

3)

4)
5)

6)

e Ortkpoercs na”ens Padora ¢ AmarpamMmmamm ¢ TIONOJHUTEIBHBIMUA BKJIAI-
kamu Koncrpykrop, Maker u ®@opmar.

e Ha Bxnanke ®@opmar B rpymnmne Tekymui (pparMeHT ILIECIKHUTE CTPEIKY
B TI0JI€ DJIeMeHThI AUATPAMMBI, a 3aTEM BBHIOEPUTE PsiJ] JaHHBIX, KOTOPBIH
HY>XHO OTOOpa3uTh 10 BCIIOMOTaTeIbHONW BEPTUKAIBHOM OCH.

Ha Bxnanke @opmar B rpynne Texkymuii ¢gparMeHT Haxkmute KHONKy dop-
MAaT Bbl/JIeJIEHHOT0 (pparmMeHTa.

Otkpoiite okHO IlapamMeTpsl psiia, eciii OHO €Ille HE OTKPHITO, B pasaeine Ilo-
cTpouth psaj Beioepute napamerp Ilo BemomorareabHOM ocH, a 3aTeM HaKMU-
T€ KHOIIKY 3aKpPBITh.

Ha Bxnanke Maker B rpynne Ocu HaxMuTe KHOnKy Ocw.

BeInosiHATE OAHO U3 YKa3aHHBIX HWXKE ACHCTBUM.

e UT00bI 0TOOpa3UTh BCIIOMOTATEIbHYIO BEPTHKAIBHYIO OCh, BbIOEpUTE
NyHKT BenmoMoraresibHasi BepTHKAJIbHASL 0Ch M HYXKHBIM TapaMeTp 0To0-
pakeHHs ocH. UTOOBI BBIICIUTH JIaHHbIE, OTOOpa)KeHHbIE MO BCIOMOTa-
TEJIBHON BEPTUKAIBHOW OCH, MOYXXHO U3MEHUTh THII IUArpaMMBbI JIJIsl OJTHO-
IO psAJla TaHHBIX.

e UT00bI 0TOOPA3UTh BCIIOMOTATENbHYI0 TOPU30HTAIBHYIO OCh, BbIOEpUTE
nyHKT BemoMorare/ibHas TOPM30HTAJIbLHAsA OCh M HY)XXHBIM ITapameTp
OTOOpaKEHUS OCH.

YToObI CKPBITH BCIIOMOTATENIbHYIO OCh, BbIOEpHUTE MYHKT BemomorareabHast ro-
PHM30HTAIbHAsA OCh WU BcemomorareibHasi BepTHKAJBHASA OChb U 3HAYCHUE
Het. MOXHO TakXe IIEIKHYTh BCIIOMOTaTeNbHYIO OCh, KOTOPYIO HEOOXOIUMO
yIalIuTh, a 3aTeM Haxarb kinasuiry DELETE.

OT1obpaxeHune 1 CKpbITUE JIMHUIN CETKN

1))

2)
3)

[lenkHUTE TUArpaMMy, Ha KOTOPOI HY>KHO OTOOPa3sUTh WK CKPHITh JIMHUU CET-
k. OTKpoercs na”ens Pabdora ¢ qmarpaMMaMu C JIOMOJIHUTEILHBIMHU BKJIAI-
kamu Koncrpykrop, Maker u ®@opmar.

Ha Bknaake Maker B rpynne Ocu HaXMUTE KHONIKY JIMHUM CeTKH.

BrimonHuTe neWCTBUS, ONMMCAaHHEIEC HIDKE.

e UT0oOBI 100aBUTH TOPU3OHTAIBHBIC TUHUU CETKH Ha JUarpaMmy, BRIOEpUTE
NyHKT [OpU30HTAIbHbIE JIMHIUM CETKHU M0 OCHOBHOM OCH M HY>XHBIN a-
pametp. Ecnu aumarpamma coaep KUT BCIOMOTATENbHYI0 TOPU30HTAIBHYIO
0Ch, MOYKHO TaK)Ke BBHIOPATh MyHKT JINHUU CETKH HA BCIOMOraTeIbHOI
TOPU30HTAJBLHON OCH.

e UtoOBl 100aBUTHh BEPTUKAJIbHBIC JTUHUU CETKH Ha JMarpaMmy, BhIOEpHUTE
IyHKT BepTHKajibHbIe THHUH CETKH 110 OCHOBHOM OCH U HYKHBIH Iapa-
MeTp. Ecnn nuarpamma conep’kUT BCIOMOTAaTeIbHYI0 BEPTHKAIBHYIO OCh,
MOXHO TaKXe BBIOpaTh MyHKT JIMHMM CeTKH HA BCIIOMOTraTe/IbHON Bep-
THKAJBHOM OCH.
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e UYT00BI 100ABUTH JTUHUM CETKH OCH IIIyOMHBI HA OOBEMHYIO JHarpammy,
BbIOEpUTE MYyHKT JIMHUM ceTKM MO OcM Z U HYXHBIM mapamerp. OTOT
MYHKT JOCTYIEH TOJBKO B TOM CiIy4ae, €CJIM BbIOpaHHasl quarpamma Jeii-
CTBUTENILHO SBJISETCS OOBEMHOIN TuarpaMMoii, Hampumep OOBEMHOU TH-
CTOTPaMMOM.

e UYTOOBI CKPHITh JIMHUM CETKH, BIOCpUTE MyHKT [OpM30HTAIbHbIE THHUM
CEeTKHU 10 OCHOBHOH ocH, BepTuKa/JbHbIC JUHUM CETKH M0 OCHOBHOM
ocu i JIuHuM ceTku no ocu Z (Ha 0ObEMHON AMarpaMMe) U 3HaueHUe
Her. Ecnu nmuarpamMma COAEpPKUT BCIIOMOTATENIBHBIE OCH, MOXHO TaKXKe
BbIOpaTh MYHKT JIMHMM CeTKH Ha BCIIOMOraTeIbHOM TOPU30HTAJbHOI
ocu Wiy JIMHUM CeTKH HA BCIIOMOIaTe/IbHOM BEPTHKAJIBLHOM OCH U 3Ha-
yenue Her.

e YToObI OBICTPO YAATUTH TUHUM CETKU C TUArpaMMBl, BBIJICIUTE UX, a 3aTEM
Haxxmute Kknasuiry DELETE.

HencTeune 6. MNMepemMelleHne nnm n3amMeHeHne pasmepa gmarpamMmmbi

JluarpaMMmy MOXKHO MEpPEMECTUTh B JII000OE€ MECTO Ha JIUCTE, TaKKe Ha HOBBIA WIH
yKe CyILIECTBYIOLIH JUCT. MOXHO TaKkKe U3MEHHUTh pa3Mep JIarpaMmbl Ha 6osiee yI00HbIH.

I'Iepemeu.l,eHvle anarpammbl

UToObl epeMecTUuTh uarpaMmy, epeTamuTe ee B Hy’KHOE MECTO.

N3meHeHne pa3mepa auarpaMmsi

YTt0oOBI I3MEHUTDH Pa3Mep JUarpaMMBbl, BHITIOJTHUTE OTHO U3 YKA3aHHBIX HIDKE JICHCTBHIA.

o [llenkHuTe nuarpaMmy M NepeTacKUBaiTe MapKepbl U3MEHEHHUs pa3Mepa, IoKa
OHa HEe MPUMET HYXKHBII pa3Mmep.

e Ha Bxnaake ®@opmar B rpynne Pa3mep Beeaute pasmep B nosst Boicora ¢ury-
po! u lllupuna gurypsr.

|= BupoeHaTes =

- -
(FEg -‘I] 3am -
1 FpynnupogaT:
=
Pl =l Lo
A floe b

5 cm

Pasmep

Puc. 4.11 — YcranoBka pa3mepa Ha Bkiaake «Dopmar»

e UTro0bI 3a/1aTh JpyTUe MapaMeTphl pazMepa, Ha Bkiajake dopmar B rpymnmne Pa3-
Mep HaKMUTE KHOIKY JUIsl BbI30Ba AMAIOroBoro okHa dopmar odaactu ama-
rpammbl. Ha Bkiagke Pazmep MoxHO BBIOpaTh mapameTphl pazMepa, MoBopoTa
u Macmraba auarpamMbl. Ha Bkiaake CBolicTBa MOXXHO yKa3aTbh, JTOJDKHA JIK
JyarpaMMa MepeMenaTbCcsl i U3MEHATHCS B pa3Mepe BMECTE C siYeHKaMH Ha
JIUCTE.
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Hencteue 7. CoxpaHeHne gmarpamMmmbl B Ka4ecTBe LabnoHa

Ecnu Ha ocHOBe cO31aHHOMN JUarpaMMbl HEOOXOIUMO CO3/1aBaTh aHAJIOIMYHbIEC IHa-
rpaMMbl, MOKHO COXPaHHUTb €€ B Ka4eCcTBE I1a0JIOHa.

1) LlenxkHute AMarpaMMy, KOTOPYIO TpeOyeTcsl COXpPaHUTh Kak II1a0JIoH.

2) Ha Bxiagke Koncrpykrop B rpynne Tum naxkmute kHONKy COXpaHHUTh KakK
a0JI0H.

AzMeruTs THN CoXpaHuTe
AWArPaMMEl  K3K WabnoH

Tun

Puc. 4.12 — Brianka «KoHnctpykrop»

3) B none Umsa ¢aiina Beequte nMms madnoHa. Ecnu He 3amaHa npyras mamka,
CRTX-aiin mabnona coxpansercs B nanky Jumarpammsl. [Ipu 3Tom mabnon
CTaHOBUTCS JoCTyreH B paznene HIadaoHbl kKak B 1uamoroBoM okHe BeraBka
auarpamMmel (Bkiagaka BeraBuThb, rpynma JluarpaMmbl, KHOMKA BhI30Ba JHa-

JIOTOBOTO OKHa F), TaK U B JUAJIOroBOM OkHe M3MeHeHMe THIIAa AUATrPpaMMbl
(Bxnanka Konerpykrop, rpynna Tun, U3MeHNTH THII AMATPAMMBI).

[labnoH «auarpamMma» COAEPKUT (OPMATHPOBAHUE JTUATPAMMBI
= U IIBE€Ta, KOTOPBIC MCITOIB30BAJINCH MIPH €ro CoXpaHeHuu. B nuarpam-

Me, KOTOpast CO3JaeTcs B Ipyroil KHUre Ha OCHOBE I1a0JI0OHA, UCIIONb3Y-
IOTCS 1IBeTa U3 1I1a0JIoHa, a He I[BETa TeMbl JOKYMEHTa, IPUMEHEHHON
K KHure. YToOBI MCIIOIb30BAaTh OBeTa TCMbI JOKYMCHTAa BMCCTO LBC-
TOB I1a0JIOHA, IIEJIKHUTE O0JacTh JUWArpaMMbl MPAaBOM KHONKOW MbI-
X U BBIOEPUTE MYHKT YAAJIUTH GopMATHPOBAHUE, OTCYTCTBYIOLIEe
B CTHJIE.

4) Onmnpenenenust k03()(UIMEHTOB HMIUPUYECKUX JUHEWHBIX 3aBUCUMOCTEH
(pynxmms TEHAEHLUS B Excel 2003 u MexaHu3M crapkjIaifHOB B mocie-
JOYIOIUX BEPCUAX), IOCTPOCHUE PErPECCUOHHBIX 3aBUCUMOCTEN C PAa3IMYHBIMU
BUJIAMH alNpPOKCUMALIUH.

JlaHHbIE, TpECTaBIEHHBIE B CTPOKAaX M CTOJOLAX, MOJE3HbI, OJHAKO PACHO3HATh
3aKOHOMEPHOCTH C MIEPBOTO B3MNIsiAa ObIBaeT HEMpPocTo. YTOOBI 100aBUTh K YHCIOBBIM
NOKA3aTeIsiM KOHTEKCT, MOXKHO BCTaBUTb DPSIIOM C JIAHHBIMU CHAPKJIAHHBI. 3aHUMAas
MaJio MecTa, CIIapKJIaiiH MO3BOJISET MPOJEMOHCTPUPOBATh TEHACHIIUIO B CMEXHBIX C HEil
JAHHBIX B MOHSATHOM M KOMIAKTHOM rpadudeckoMm Bujae. CrnapkiailH pekoMeHayeTCs
pacrosiarathb B sSTYEMKE, CMEXHOM C MCIIOIb3yEMBIMU €10 TaHHBIMHU.

B ommmume ot auarpamm Ha jmcre Excel, cnapkiaiiHel He SIBISIOTCS OObEKTaMH:
(axTHUeCKH, CrapKJIaifH —3T0 HeOOJbIIas AUarpamMma, sBISIOIAscsS (OHOM SUCHKH.
Ha pucynke 4.12 nokaszansl ungoructorpamMma B stueiike F2 u undorpadpuk B sueiike
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F3. O0a sTux cnapkiaiiHa moyydaroT AaHHbIE U3 Auana3oHa syeek ¢ A2 no E2 u 0T106-
paxkaloT B syeiike AMarpaMMy, WITIOCTPUPYIONIYIO0 JUHAMMKY LIeH Ha akiuu. Ha aua-
rpaMMax IMoKa3aHbl 3HAaYEHHUs MO KBapTajiam, o0o3HaueHbl MakcumanbHoe (31.03.2008)
u MuHumanbHoe (31.12.2008) 3HaueHusi, 0TOOpa)keHbl BCE TOUKM JAHHBIX M IOKa3aHa
HUCXOASIAsl T0A0Bast TEHASHIIMSL.

dsiasl s | ¢ | o | E | ¥ .
| 01.01.2008 31,03.2008 30.06.2008 30.00.2008 31,12.2008 MpOMIBOAKTENLHOCTL 33 108
| 229p  2424p. 2022p resip. L157p D D O e

1
3
4

3|

] —_——
,! 311204 311205 31206 311207 31.12,08 BuMrpuw/npourpeiw 3a 5 ner
& 37 % (LTS 299 10 % R g

Puc. 4.13 — Undorucrorpamma u undorpadux

CnapknaiiH B siueiike F6 WiumrocTpupyeT 5-JIE€THIOI JTUHAMHUKY LIEH Ha TOT K€ BHJ
aKLUM, OJHAKO OH COZAEP>KUT JIMHENUATYIO Tuarpammy, KOTopasl yKa3bIBaeT JIMIIb Ha TOT
¢axT, OB JIU B COOTBETCTBYIOIIEM IOy 3aperucTpupoBaH pocT (kak B 2004—2007
rozax) win cnaf (2008 rom). DTOT capkiiaifH UCTIONB3YeT 3HaueHus B s4eiikax ¢ A6 no E6.

[TockonbKy crapkiaifiH —3T0 HeOoJblIasi AUarpaMMa, BCTpOEHHasl B A4YeiiKy, B 3Ty
AYEHKY MOXKHO BBOAMTDH TEKCT, a CIIApKJIalfH IPU 3TOM Oy/IeT MCIOIb30BaThCs B KaUeCTBE
¢dona (cMm. puc. 4.13).

KzapransHel A

Puc. 4.14 — fyeiika ¢ BHEAPEHHBIM CIIAPKIAWHOM U TEKCTOM

UroObl IPUMEHUTh K CHapKjailHaM I[BETOBYIO CXEMY, BBIOEPHTE OAMH M3 BCTPO-
eHHBIX (hopMaToOB B KOJJIEKIUM cTwiel (Bkianka KoHeTpykTop, KOoTOpas CTaHOBUTCS
JOCTYITHOM TOJBKO TPH BBIOOpE SUEWKH, comepikamieil crmapkiaita). C MOMOIIbI0 KO-
many LiBer cnapkiaiina u LiBer Mapkepa MOXXHO BBIOpaTh IBET JJIsI MAaKCUMAJIBHOTO
(HammpuMep, 3€NEHblil), MUHUMAJIBHOTO (HAallpUMEp, OpaH)KEBbIil) 3HAYCHWUN, 3HAYCHUM
OTKPBITHS U 3aKPBITHS.

CospgaHue cnapknanHa

1) BriOepure mycTyIo SYEHKy WM TPYIILY MyCTHIX S4YeeK, B KOTOPbIE HEOOXOIUMO
BCTAaBUTh OJIHY WMJIM HECKOJIBKO CIAPKIIAHOB.

2) Ha Bxiaake BeraBka B rpynmne CnapkiaiiHbl BHIOEpHUTE THIT CO3JaBa€MOTO
cnapkiaitHa: I'paguk, I'mcrorpamma niny BeIurpeim/nmpourpsim.

3) B moie ﬂnanasoﬂ AAHHBIX YKaXXWUTC OqUalla3oH A4YCCK C JAaHHBIMH, Ha OCHO-

BE KOTOPBIX OyAyT CO3/IaHbl CHapKiIaiHbl. MOXXHO HaKaTh KHOIKY E, 9TOOBI
BPEMCHHO CBCPHYTH AMUAJIOTOBOC OKHO, BBIACIWUTDL HA JIMCTC Hy)KHBIfI JAuara3oH
s4YeeK M HaxaTh KHONKY H300pakeHHe KHONMKH, YTOObI BOCCTAHOBUTDH IPEXK-
HUH pa3Mep JAHATIOTOBOTO OKHA.



MaBa 4. KT B Hay4YHOM 3KCnepuMeHTe,
92 MoaenupoBaHUM u obpaboTke pesynkratoB HU

1ol TP

Fpade Cronfey Beiwrpeiw/nponrpeiw

WHGoKpHBRIE

Puc. 4.15 — I'pynna «MHdokpussie» Ha BKiagke «BcraBkay

[Tpu BrIOOpE HA JKCTE OHOTO WM HECKOJbKUX CHApKJIaiHOB MOsBIsAETCS OKHO Pa-
0orta co cnapkiaaiinamu ¢ Bkiagko Konerpykrop. Ha Bkiagke KoncTpykTop MoXXHO
BBIOPATh OJIHY WJIM HECKOJIbKO KoMaHa u3 rpynn Cnapkiaiin, Tun, Iloka3aTb/cKpbITh,
Cruab v I'pynna. C noMoIIbo 3TUX KOMaH]I MOJKHO CO31aTh CIIApKJIaiH, N3MEHUTh €T0
THUI, OTQOPMATUPOBATh €r0, NOKA3aTh WM CKPBITh TOUKU JAHHBIX HAa rpaduke Crapk-
JaifHa uinum 3a1aTh (opMaT BEPTUKAJIBLHOW OCH B IpYMIIE CIIapKIIaiiHOB.

Ecnu B AuamnazoHe NaHHBIX €CTh JaThl, MOKHO BBIOpATh B CIIUCKE MMapaMeTPOB OCH
BapuanT Tum ocm par (PaGora co cmapkiaiinamm, Bkiajgka KoHcrpykrop, rpynmna
I'pynna, kHonka Ockb), 9YTOOBI PACIONOKHUTh TOUYKU JaHHBIX Ha CIApKJIaiiHe uis 0TOO-
pakeHMsI HEOJUHAKOBBIX IepuofoB. HanmpuMep, eciau Tpu nepBble TOUKHU JaHHBIX OTCTO-
AT Opyr OT ApPYyra Ha OJHY HEJEI0, a YeTBepTas — Ha MeCsI] OT HUX, MHTEPBAJl MEXIY
TpPEThEH U YETBEPTOM TOYKAMHU MPONOPLUUOHAIBHO YBEIUYUBAETCS, OTPaXKasi TEM CaMbIM
Oosiee KPYIHBIN EPUOSI.

.
— _Ei'.l CrpynnMpoBaTh
P

.ﬁ; PasrpynnupoBaTe
;_Z CuncTHTe ™
TpynnvpoBaTh

Puc. 4.16 — IlapameTpsl ocu

Kpome Toro, ¢ momMo1po napaMeTpoB OCH MOKHO yCTaHOBUTh MMHUMAJIbHOE U MaK-
CUMaJIbHOE 3HA4Y€HHUs i1 BEpTUKAJIbHONW OCH CHapKiaiiHa WM TPYMIbl CHAapKIaiHOB.
DTO MO3BOJSET YIPaBIATh MacITaOOM, MPEACTABIASA CBA3b MEXKJy 3HAUEHUSIMU B 00-
jee ocMbIciaeHHOM BHje. Kpome Toro, ¢ momompto napamerpa OTo0pa3uTh JaHHbIE
CIPaBa HAJIeBO MOXKHO U3MEHUTH HAlpaBJICHUE, B KOTOPOM PACIIOIAratoTCsl JaHHbIE HA
CHapKJIaiiHe WU B TPYyIIE CIAapKIaiHOB.

[loGaBneHune TekcTa Ha cnapknaiH

MOo>KHO BBECTH TEKCT HEMOCPEJCTBEHHO B SUYCHKY CO CApKJIAiHOM U 0T(hopmMaTupo-
BaTh €ro (HampuMep, U3MEHUTH IIBET, pa3Mep MW BBIPABHUBAHHKE), a TAKKE MTPUMEHUTH
K STYCHKE BETHYIO 3aJIUBKY ((OH).

HacTtponka cnapknanHoB

Co3naB cnapkiiaiiH, MOXHO YIPaBJIATh OKa30M TOYEK JaHHbBIX (HalpuMep, MaKCH-
MaJIbHOT0, MUHHMAJIBHOTO, OTKPBIBAIOIIETO, 3aKPBIBAIOIIETO JIMOO JIOOBIX OTpHLIATEIh-
HBIX 3HaYEHUI), MEHATH THII criapkiaiiHa (rpaduk, rucTorpaMma Ml BBIUTPBIL/ TIPOUT -
PBIIL), IPUMEHATH CTUJIN U3 KOJUIEKIIMH, 331aBaTh COOCTBEHHbIE MapaMeTpsl (hopMaTHpo-
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BaHMs, HACTPaMBaTh MapaMeTPbl BEPTUKAIBHON OCH, a TAKXKe yNpPaBIIsATh OTOOPaKEHUEM
Ha CIIapKJIaliHE MYCThIX U HYJIEBBIX 3HAYCHUI.

YHpaBneHme NOKa30OM TO4eK AaHHbIX

Ha undorpaduke MOKHO BBIIENATH OTAETIbHBIC TUO0 BCe MapKephl (3HaYCHUs) AaH-
HBIX, 3a/1aBasi UX BUJUMOCTb.

1)
2)
3)
4)

5)

6)

Brienure cnapkiaifHbl, KOTOpbIE HY>KHO OT(OPMaTHPOBATh.
B rpynne PaGora co cnapkiaiinammn otkpoiite Bkiagky Koncrpykrop.

UYToOBI BKIIFOUUTH MTOKA3 BCEX MapKepoOB JaHHBIX, B Tpynme [loka3aTh ycraHo-
BUTE Qraxxoxk Mapkepsl.

UroObl BKIIIOUUTH MTOKA3 OTPHUIATENILHBIX 3HaueHui, B rpynne Iloka3ars ycra-
HOBUTE (hakok OTpHIaTeIbHbIe TOUKH.

UToObI BKITIOYUTH MMOKa3 MAKCUMAJIBHBIX WM MUHUMAIbHBIX 3HAYCHUH, B IPyII-
ne IMoka3arb ycranoBure (naxxok MakcuMaiabHasi ToOUka Wi MHHUMAIb-
Hasl TOYKA.

YToOBI BKITIOYHMTH TIOKA3 MEPBOTO WIH MOCIEAHEeTo 3HaueHus, B rpynme Iloka-
3aTh ycraHoBuTe (hnaxok IlepBas Touka wiu [locsieansisi Touka.

N3meHeHue cTunsa unu doopmarta cnapknanHoB

Jliig 3TOrO mpeaHa3zHaueHa KOJUIEKLMs cTwied Ha Bkiagke KoHcTpykTop, KoTOpas
CTAHOBUTCS JIOCTYIIHA NIPH BBIIEICHUM STYEUKH CO CIApPKIAHOM.

1y
2)

3)

Bribepute 0MH criapKJIaiiH WK TPYIITY CIIapKIAiHOB.

UroObl NMPUMEHUTh NPEAONpPEAETICHHBI CTWIb, Ha BKIaake KoHcTpykTOop
B rpynne CTu/b BbIOEpUTE CTHIIb MM HAXKMUTE KHOTIKY /l0TOJTHMTEIbHO B ITpa-
BOM HIDKHEM YIUIY T0JISL, YTOOBI OTKPBITH CIIUCOK JOTIOJIHUTENBHBIX CTUJICH.

PeugHIMpOBaHWE KaHCTpyETOR

L_:) UgeT wHb okpHBOi =
\/\/\ \/\/\ \/\/\ \/\/\ \/\/\ B User mapkepa -

CTiie

Puc. 4.17 — Konnexuust ctuneid HHQOKPUBBIX

YToObl U3MEHUTH IBET CMApKJIaliHa WK €ro MapKkepoB, BbiOepuTe MyHKT L{BeT
cnapkiaiina win LiBeT MapKkepa U yKaKuTe HyKHBIM BapUaHT.

[Nokas un CKpbITUE MapKepoB AadHHbIX

Ha cnapknaitne Tuna «rpaguk» MOKHO BKIIOYHTH MOKa3 MapKepOB JAaHHBIX, KOTO-
pbie OYIyT BBIACHATH OT/CIbHBIC 3HAYCHHUS.

)

Beinenure cnapkiaiiH Ha JIMCTE.
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2) B rpymmne Iloka3arh Ha Bkiaake KoHCTpPyKTOp ycTaHOBUTE HEOOXOAMMBIE
duaxxky UIg 1MoKaza OTAETIbHBIX MapKepoB (MaKCUMallbHOTO, MHHHUMAJIbHOTO,
OTpHUILATEIbHBIX, TIEPBOTO WM MOCIEIHEr0 3HAYCHUs) UM YCTAaHOBUTE (DIaskoK
Mapkepbl, 94TOOBI BKJIIOYUTH MTOKa3 Bcex MapkepoB. CHATHE (rakka OTKIIIOYa-
€T MO0Ka3 COOTBETCTBYIOIIEr0 MapKepa MM MapKepoB.

O6paboTka NyCTbIX A4eeK N HyneBbIX 3Ha4YeHNN

C nomorpto nuanoroBoro okHa Hacrpolika cKpbITBIX M MycThIX siueek (Padora
co cnapkJiaitHamu, Bkiaaka Koncrpykrop, rpynna Cnapkiaiin, kHonka U3MeHUTH
JaHHbIE) MOKHO YIPaBIATh 00paOOTKON MyCTHIX SYE€EK B JUara3oHe (M COOTBETCTBEHHO
0TOOpakeHHEM CHapKIIaifHa).

s T

MoKa36IBaTH NYCTHIE AUEHKMA KaK:

] HynEBble 3HAHEHUS |
) puHmio

[ NoxassiBaTE AEHHSIE & CLOLITLIX CTDOKAX W CTONBLAX

[_ 0K ][ OtMeqa ]

Puc. 4.18 — /lnanoroBoe okHO «HacTpoiika CKpPBITBIX M IIYCTBIX SYEEK»

4.4 Cncrema MathCAD B Hay4HbIX nccnegoBaHuUsax

MathCAD — nnTerpupoBaHHasl cUcTEMa J1JIsl IPOBEIECHUS MaTEMAaTUUECKUX U MH)KE-
HEPHO-TEXHUUYECKUX PacueTOB.

Bxurodaer TEKCTOBOW peakToOp, BRIYUCITUTENb U rpadUdecKuid IpoIeccop.

Texcmosoti pedoakmop CIy>KUT IS TOATOTOBKM KOMMEHTapHeB K pacueTam. Vcnomns-
3yeMbI€ IIPH ATOM 3aBUCUMOCTH HE BBIYHCIISIOTCS.

Bviyucaumens 3a cuer HaOopa BCTPOEHHBIX (YHKIMNA MO3BOJSET peIIaTh CIIOXK-
Hble MaTemaruueckue 3anaun. MathCAD conepXUT TPUTOHOMETPHUECKHUE, airedpaun-
YyecKue, CrelnuagbHble U JIp. QyHKuuu. FiMeeTcst BO3MOXKHOCTh CO3AaHHUs MOJIb30BaTElNb-
CKUX (DYHKITHH.

I'padmyeckuii mporeccop obecrneynBaeT rpaduuecKoe MpeCTABICHUE PE3yJIBTaTOB
pacuetoB. [Ipu 3ToM QyHKIIMHM MOTYT OBITH OTOOpPaXKEHBI B MPSIMOYTOJIBHON U MOJIIPHON
CUCTEMax KOOPJMHAT, Ha TpaduKax ¢ 0ObIYHOM U JorapuMHUYECKON IIKaJION U T. 1.

4.4.1 NInTepdenc nporpammel

Pabora B cucreme MathCAD BeIoNHIETCS ¢ UCHOIBb30BAHUEM

® TJIaBHOT'O MCHIO CUCTCMBI,

e (YHKIIMOHAJIBHBIX KIABUII U UX COYCTAHUS.
File (daiin) — pabora ¢ daitnamu, HTEpHET U 31EKTPOHHON MMOYTOMH;
Edit (IIpaBka) — penakTupoBaHue JOKYMEHTOB;
View (O030p) — u3MeHEHHE CpencTB 0030pa;
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Mathcad - [bezbiaAHHDIA: 1]

mgaﬁn Mpaska Bwa Bcraeka $opvat Cepenc  CHMBONEHEIE ONEpaukHd  OkHO  CnNpaska _|E||i|
| O -@E]%&W P EBR o |TE M= | B || ]| @
“Normal L”F\rial jllD VIl B 7 U H%% = = %El X,
i o [§ <2 30 ap @
*|rnaBHoe metio :|

CTanaapTHas naHens MHCTpYMeHTOoB (standard)

[NaHens hopmaTMpOBaHWA CBOWCTE TEeKCTa

[NaHens MaTemaTMYeckux MHCTpymeHToR (Math)

| o

Hammrte F1, 4Tolbl 0TKPEITE COPaBKy, AETO MUM |CTpanmua 1 i

Puc. 4.19 — Nnrepdeiic MathCAD

Toolbars (Ilanenu) — no3Bossier oToOpaXkaTb WM CKPBIBaTh MaHEIH HHCTPY-
meHTOB Standart (Cranmaptaast), Formatting (opmaruposanust), Math(Matematuxa).

Status bar (Ctpoka cOCTOSHUS) — BKIIOYEHUE WIIH OTKJIIOUEHUE OTOOpakeHUs
CTPOKH COCTOSIHHSI CHCTEMBI.

Ruler (nuneiika) — BKIIOUEHHE-OTKIIOUEHUE JIMHEUKH.

Regions (I'panurisi) — Jlenaet BUAUMBIMU TPaHHIIBI 00JacTe (TEKCTOBBIX, Tpa-
buyeckux, popmyin).

Zoom (u3MeHeHHe MacTada).

Refresh (O6H0BUTE)[Ctrl+R] — 00HOBIEHHE CONEPKUMOTO IKPaHA.

Animate (Anumanus) — Komanaa no3BossieT co3aarb aHUMAIUIO.

Playback (IIpourpsiBarens) —BocnpousBeneHue aHMManuM, XpaHsencs
B (ailne ¢ pacmmpennem AVI.

Preferences (HacTtpoiikun) — OnqHa u3 BKIQIOK BeruibiBatomiero okHa (General)
MO3BOJISIET 33JaTh HEKOTOPhIE MapamMeTpbl pabOThl MPOrpaMMBbl, HE BIMSIOIINE
Ha BbIUMCIIEHUA, apyras Bkiaaka (Internet) cimykuT ans BBoAa MH(pOpManuu
npu coBMecTHOU pabore ¢ MathCAD-noxymentamu dyepe3 Internet.

Insert (BcraBka) — Komanabl 3Toro MeHto mo3Bositor nomeniars B MathCAD no-
KyMEHT Tpa(uKH, QyHKIMH, THIIEPCCHIUTKH, KOMIIOHEHTHI M BCTPAUBAaTh OOBEKTHI.

Format (®opmar) — usmenenue ¢popmara 00bEKTOB
Equation (YpaBHenue) — ®@opmarupoBanue GopMya U co3IaHHE COOCTBEHHBIX
CTHJICH 71 PEACTaBICHUS JJAaHHBIX.

Result (Pesynsrar) —Ilo3Bonser 3amate ¢opmar MpencTaBIeHUs pe3yIbTaToB
BBIYUCIIEHU.

Text (Texct) — @opmarupoBaHue TeKCToBOro (pparmenra (mpudt, pasmep, Ha-
yepTaHue).
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Paragraf (AGzamn) — M3menenue ¢opmara Tekyero ad3amna (OTCTYIIbI, BBIPaB-
HUBaHUE).

Tabs (TaOymsmust) — 3aganue mo3uuui MapKepoB TaOyIIsALNN.
Style (Ctuinb) — OdopmiieHne TEKCTOBBIX a03alleB.

Properties (CoiictBa) —Bknanka Display (OToOpaxkenue) mo3BoJisieT 3a1aThb
uBeT (oHa 175 Hanbosiee BaXKHBIX TEKCTOBBIX U rpaduueckux obnacteil; BCTaB-
JICHHBIN B TOKYMEHT pucyHoK (Insert -> Picture) mo3BossieT 3aK/II04UTh B pam-
Ky, BEpHYTh €My MepBoHadasIbHbINA pa3mep. Bxmaaka Calculation (Bsrancienue)
TO3BOJIICT JUISL BBIEIEHHON (OPMYJIbl BKIIOYUTH M OTKIIOUUTH BBIUMCIICHHE;
B TIOCJICZIHEM CIIy4ae B IMPABOM BEpPXHEM YTy 001acTH (OpMYIIbl MOSIBISETCS
MaJICHbKHI YepHBII MPSMOYTOIBHUK 1 )OpMyJIa IPEBPAIIACTCs] B KOMMEHTAPHIA.

Graf (I'paduk) — [1o3BoNsieT MEHATH MapaMeTpbl 0TOOpakeHUs rpaUKoB.

Separate regions (Paznenuts oGnactu) — [1o3BosseT pa3aBurarb nepeKphIBao-
muecs odaacTu.

Align regions (BripoBH:ATH 001acTi) — BelpaBHUBaeT BblAeIEHHbIE 00JAaCTH IO
TOPU30HTAJIM WIH 10 BEPTHUKAIH.

Headers/Footers (KomoHTUTYBI) — cO37aHKE U PEAAKTUPOBAHNE KOJIOHTUTYJIOB.

Repaganite Now (Ilepenymeparnus crpanuir) — [Ipon3Boaut pazOouBKy TeKyle-
T'O IOKYMCHTA Ha CTpaHHIBI.

Math (Maremaruka) — ynpaBieHue nporeccoM BeluucieHuil; B MathCAD cyuie-

CTBYET JIBA PEKMMa BBIYMCIICHUI: aBTOMarTM4eCKUil U pydyHOH. B aBTOMarmyeckoM pe-
JKUME Pe3yNbTaThl BHIYMCICHUH MOJTHOCTHIO OOHOBJISIOTCS MPH KaKOM-THO0 M3MEHEHUU

B opmyIe.

Automatic Calculation (ABToMaTH4eckoe BHIYUCIIEHHUE) — MO3BOJISIET NEPEKITIO-
qaTb PCIKUMBIL BBIYUCJICHHUH.

Calculate (Boruncnauts) — [Ipu pyuyHOM pexuMe BBIUMCIEHUN MO3BOJISET NEpe-
CUNTaTh BUAMMYIO 4acCTh dKpaHa.

Calculate Worksheet (IIpocunrare nokymenrt)— [lepecuer Bcero nokymeHTa
LIEJTUKOM.

Optimization (Ontumuzanus) — [Ipu noMomu >Toi KOMaHAbl MOXKHO 3acTa-
BUTh MathCAD niepenl YUCIEHHON OLIEHKOW BBIPAYKEHUS MPOU3BECTH CUMBOJIb-
HbI€ BBIYUCIICHUS U NPU HAXOXKJEHUM Oojiee KOMIAKTHOW (pOpMBI BBIpAKEHUS
UCII0JIB30BaTh UMEHHO e¢. Eciy BhIpaskeHHe ynanoch ONTUMU3HPOBATh, TO CIIpa-
Ba OT HETrO MOABIIAECTCS MAJICHbKAs KpacHast 3B€3/104Ka. /IBOMHON MIEIUOK Ha HEM
OTKpPBIBAET OKHO, B KOTOPOM HAaXOAUTCs ONITUMHU3UPOBAHHBIN pE3yJIbTaT.

Options (ITapameTpsl) — M0O3BOMSIET 334aBaTh MapaMeTPhl BEIYUCICHU.

Symbolik (CuMBonHKa) — BEIOOp omepalriii CHMBOJIBHOTO TMIPOIIECcCcopa.

Window (OxHO) — ynpaBiieHHe OKHAMH CUCTEMBI.

Help (?) —pabora co cipaBouHO# 0a30ii JaHHBIX O CHCTEME.

TpeTbto CTPOKY OKHa CHUCTEMBI 3aHMMAaET naHesb HHCTpyMeHTOB (Toolbox). Ona co-

JACPKUT HECKOJIBKO TI'PYIIT KHOIIOK YIIPABJICHUA C MUKTOI'paMMaMHM, KaXXJaasd U3 KOTOPBIX
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DyOnmupyeT OJHy U3 BaKHEHIIMX orepanuil raBHOro MeHo. CTOUT TOJIBKO OCTaHOBUTH
Kypcop MBIIIM Ha JIF00OM M3 3TUX MHUKTOrpaMM, KaK B KEJITOM OKOIIEYKE IMOSIBUTCS
TEKCT, OOBSACHSIONNHI GYHKIMK MUKTOrpamMM. PaccMoTpum neiicTBre KHOMOK OBICTPOTo
YIPABJICHUS] CUCTEMOI.

KHonku onepaunun ¢ gpannamm

Jlokyments! cuctembl MathCAD sBnsiorces ¢aitnaMu, T. €. UIMEIOIUMH UMeHa 0J10-
KaMU XpaHeHus HH)OpPMaIllMi HA MarHUTHBIX AucKax. Dailiibl MOXKHO CO3/aBaTh, 3arpy-
aTh (OTKPBIBATh), 3alIUCHIBaTh U pacleyaThiBaTh Ha MpUHTEpe. Bo3MoxkHbIE onepanuu
¢ (baiimamu mpeCTaBlIEHbl B MMAHEIU UHCTPYMEHTOB MEpPBOIl IPyNION U3 TPeX KHOMOK:

New Worksheet (Co3znaBars) — co3gaHue HOBOTO JOKYMEHTA C OYUMCTKOM OKHA pe-
JTAKTUPOBAHUS.

Open Worksheet (OTkpbITh) — 3arpy3ka paHHee CO3JaHHOTO JOKYMEHTa M3 JTHajio-
TOBOT'O OKHA.

Save Worksheet (CoxpanuTs) — 3anmuch TEKyIIET0 JOKYMEHTA C €r0 HMEHEM.

MNeyatb n KOHTPOJ1Ib AOKYMEHTOB

Print Worksheet (IleuaTnp) — pacnieyarka 1OKyMEHTa Ha IPUHTEPE.
Print Preview (IIpocmoTp) — npeaBapuTeNbHbINA MPOCMOTP TOKYMEHTA.
Check Speling (ITpoBepka) — npoBepka opdorpaduu JOKyMeHTa.

KHonKu onepau,vl|7| pefgakTnpoBaHuUA

Bo BpeMst MOATOTOBKM TOKYMEHTOB UX MPHUXOAUTCS PEIAKTHPOBATh, T. €. BHIOU3MeE-
HATH ¥ JIOTIOJTHSATS.

Copy (KomupoBarb) — KONMPOBaHWE BIJICTICHHOM YacTh TIOKyMeHTa B Oydep oOMeHa.

Cut (Bripesars) — nelicTBre, aHAJIOTHYHOE TIOCIICOBATEILHOMY BBITIOJTHEHUIO JCH-
cteuii Copy u Haxaruro knasuiu [Delete].

Paste (BcraBurth) — neperoc cogepxumoro Oydepa oOMeHa B OKHO pelakKTHPOBaHUS
Ha MECTO, YKa3aHHO€ KypCOPOM MBIIIIH.

Undo (OTMeHHTh) — OTMEHA MPEAIIECTBYIONIEH ONepalii pelakTHPOBaHUSI.

KHonkn pasmelleHust 6rokos

JIOKYMEHTBI COCTOSIT U3 Pa3IUYHBIX OJIOKOB: TEKCTOBBIX, (hOpMaibHbIX, Ipaduye-
CKUX M T.[. BilokM mpocMaTpuBaroTCs CUCTEMOW, MHTEPIPETUPYIOTCA U UCHOJIHSIOTCS.
[Ipropurer ncroaHEHMs ONpENEsSeTCsl IPOrpaMMON U3 JIEBOTO BEPXHETO yIvia CIpaBa
HAJIEBO U CHU3Y BBEpX.

Align Across (BbIpoBHATB 110 TOPU30HTAIN) — OJIOKH BEIPAaBHUBAIOTCS 110 TOPU30HTANIH.

Align Down (BbipoBHATH BHI3) — OJIOKM BBIPAaBHUBAIOTCS 110 BEPTUKAJIH, pacrioia-
rasich CBEpXy BHH3.
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KHorkn onepaunmn ¢ BblpaXXeHNamMu

®opMysbHbIE OJOKH YacTO SIBIISIOTCS BRIYUCISEMBIMH BBIPOKEHUSAMU WM BBIpasKe-
HUSIMH, BXOJASAILIMMU B COCTAB 33J[aHHBIX IOJIb30BaTeNleM HOBBIX (yHKUuUH. [l paboThl
C BBIPKEHUSIMH CIIY>KaT MUKTOTPaMMBbl

Criemyroliie rpyTibl KHOTIOK SIBIISIFOTCS CELM(UIHBIMU UMEHHO JUisl cucteMbl MathCAD.

Insert Function (BcraButh QpyHKIMNM) — BCTaBKa (PyHKIMM U3 CITUCKA, MOSBIISAIOLIE-
rocs B JUaJIOTOBOM OKHE.

Insert Unit (BcTtaButh eqMHUIIBI) — BCTABKA €AMHUI] U3MEPEHUSI.

Calculate (IlepecunTars) — BHIYUCIICHHE BBIJCICHHOTO BBIPAXKCHHUS.

Haunnas ¢ Bepcun MathCAD 7.0 nossBUINCh HOBbIE KHONKH, JAOLIUE AOCTYII K HO-
BbIM BO3MOXHOCTSIM CHCTEMBI:

Insert Giperlink (BkitoueHne rumepcchlUikn) — 00€CIIeYrBaeT CO3JaHHE THIIePC-
CBLJIKU.

Component Wizard (MacTtep KOMIIOHEHTOB) — OTKpBIBa€T OKHO MacTtepa, marore-
IO yIOOHBIH TOCTYI KO BCEM KOMIIOHEHTaM CUCTEMBI.

Ran Math Connex (3anyck cuctembl Math Connex) — 3amyck cucTemsbl sl CTH-
MYJIAPOBaHMS OJIOYHO-33/1aHHBIX YCTPOMCTB.

.* Mathcad Professzional - [Untitled:1]

@ File Edit Yiew Insert Faormat Math  Symbolicz:  Window Help _|E'|i|
D ESRY| +B2B|o =T BD =B
|[Hormal =lfaal =l =ie 2

Math 3 :I

Apupmetiyeckwe onepatopel | [ A2 | MNoctpoeHne rpadukoe

MaTpuunele onepatopel | [i5] #= | Mpuceoesve, BeNHCIEHKE
Dnepauuy Beicwel matemataky | 2 <2 | Onepatopsl oTHoWeHKA

Dnepatopel nporpamMupoeaHua | 20 @8 | Mpeueckue Bykekl

OnepaTopsl CHMEONEHOR | %]

MaTemMaTHkgy —
-
<] | _>I_I

Press F1 for help. [A0TO [MUM [Page 1 o

Puc. 4.20 — HazunaueHue kHomOK manenu Math

Jlnst BBoma maremarndeckux 3HakoB B MathCAD wcnionb3yroTcsi yaoOHBIE Tepe-
MeniaemMbie HaOOpHBIC TaHe I co 3HakaMu (cM. puc. 4.20). OHu ciyxar s BBIBONA
3aroTOBOK — IIA0JIOHOB MaTeMaTU4YeCKUX 3HAKOB (LHU(]p, 3HAKOB apHUPMETUYECKUX OIle-
panuii, MaTpull, 3HaKOB UHTETPajoB, MPOU3BOAHBIX U T.1.). [lns BeiBoga manenu Math
HEOOXOMMO BBINMONHUTH koMaHny View -> Toolbar -> Math. HaGopHsle nanenu mo-
ABJIAIOTCSA B OKHE PEJAKTUPOBAHUS JTOKYMEHTOB IIPH AaKTUBU3ALMU COOTBETCTBYIOIIMX
MUKTOTPaMM — MepBasi JUHUSA MUKTOrpaMM yIpaBieHusl cuctemoil. Mcnonb3ys obiryro
HaOOPHYIO MaHesb, MOJKHO BBIBECTH WJIM BCE MAaHETHN Cpa3y WIH TOJIBKO TE€, YTO HY>KHBI
Ui paboThl. [l yCTAaHOBKM € MX TOMOIIBIO HEOOXOAUMOro madioHa JOCTAaTOYHO TO-
MECTHUTb Kypcop B KEJIA€MOE MECTO OKHA PEIAKTUPOBAHUS (KpAacCHBIH KPECTHUK Ha I[BET-
HOM JIHCIUIEE) U 3aTeM aKTHUBH3HPOBATh MUKTOIPAMMYy HYXXKHOTO IIa0JIOHA, YCTAaHOBUB
Ha HEro Kypcop MBIIIN U HaXKaB €€ JIEBYIO KJIaBHIIY.
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Mamnorue q)yHKI_II/II/I " oIicpanuun, KOTOPbIC BCTABIAIOTCA B JOKYMCHT C IOMOIIBIO Ha-
60pHBIX MAaTEeMaTUYCCKUX naHeneﬁ, MOT'yT OBITH MOMCHICHBI B JOKYMCHT C IIOMOIIBIO
«OpICTpBIX KiaBui». [Ipu 3TOM paborta B cucreme MathCAD cranoButcst 6ojee mpo-
HYKTHBHOﬁ. PeKOMeHHyeM 3alIOMHUTH COYETAHUS KIABUII XOTS OBI IJIs1 HEKOTOPBIX HaU-
0osee 4acTo yrnoTpedasieMbIXx KOMaHI.

4.4.2 AndasuTt nporpaMmmbl

AndaBUT BXOTHOTO S3bIKa CUCTEMBI OIPEIENSeT COBOKYITHOCTh CUMBOJIOB U CJIOB,
KOTOPBIC UCHOJIB3YIOTCS MPH 3aJlaHUHM KOMaHJI, HEOOXOJMMBIX ISl PELICHUSI UHTEpecy-
IOIIETo MoJIb30BaTess Kiacca 3a1ad. Andasut cucremsl MathCAD conepxur:

® CTPOYHBIC W MPOIKCHBIC JIATUHCKHE OYKBBI;
® CTPOYHBIC M MPOIHKCHBIC TPEUeCKUE OYKBHI;
e apabckue nudpsl ot 0 10 9;

® CHCTEMHBIC IIEPEMCHHBIC;

® OIIepaTopEL;

® IMMCHA BCTPOCHHBIX (DYyHKIIHIA;

® CIICI3HAKY;

® CTpPOYHBIEC U MPOMUCHBIE OYKBBI KUPUIUIULIBI (TIpH paboTe ¢ pycupUuIupOBaHHbI-
MU JTOKYMEHTaMH).

K yKpynmHEHHBIM 3IIeMEHTaM sI3bIKa OTHOCSTCSI THUIBI JIaHHBIX, ONEpPaTophl, QyHK-
M TIOJTB30BATENsl U YIPABISIONME CTPYKTYyphl. K THIIaM MaHHBIX OTHOCSTCS YHCIIO-
BbIC KOHCTAHTBI, OOBIYHBIE U CUCTEMHBIC TIEPEMEHHBIC, MACCUBBI (BEKTOPHI M MaTPHIIbI)
U JaHHbIe (paiiioBOro TUMA.

Jlnst BBozia rpeueckux OyKB MOKHO MCIIONIB30BATh MaHe b HaOopHBIX 3HaKoB Greek,
BKIIIOYaeMyt0 KHomkoii Ha maHenu Math. Kpome toro, B MathCAD mnpenycmoTpeHa
BO3MOXKHOCTb Habopa rpedeckux OyKB ¢ MOMONIbIO KJIaBUMI. J{JIs 3TOro J0CTaTOYHO Ha-
OpaTh COOTBETCTBYIOLIYIO aHINIMHCKYI0 OYKBY M Haxarh KomOuHanuto kiasuil [Ctrl+G].

YUncnoBble KOHCTaAHTbI

KoHcTaHTaMU Ha3bIBAaIOT MOMMEHOBAaHHBIE OOBEKTHI, XpaHSIINE HEKOTOpbIE 3Hade-
HUSI, KOTOpbIE HE MOTYT OBITh M3MEHEHbl. B KauecTBe MMEHU YUCIIOBBIX KOHCTaHT HC-
MIOJIb3YIOTCSI MX YUCIIOBbIE 3HaueHus. B cucreme MathCAD ucnionb3yloTcs U YACIOBBIE
KOHCTAHTBI, 3HAUEHUSAMH KOTOPBIX SIBJISIOTCA YHCIA C PAa3HOM CHCTEMOW HCUMCIIECHHS:
JECSATUYHBIE, BOCBMEPUYHBIE WM IIECTHAATEPUUHBIE.

YucnoBble KOHCTAHTHI 3aJ]al0TCSl C MOMOUIbI0 apabckux nudp, AECATUUHON TOUYKU
(a He 3amsTON) M 3HaKa - (MuHyc). Hanpumep:

123 — nenodyuciacHHas JecITHYHas KOHCTAHTa,

12 .3 — gecsaTuyHas KOHCTAHTa C APOOHOM YacCThIO;

12.3*10-5— necsaTuuHas KOHCTaHTa ¢ MaHTuccou (12.3) u nopsiagkom -5.

Ilopsnox yMcia BBOAWTCS YMHOKEHHEM MaHTHcchl Ha 10 B crenenu, onpenens-
IOIIeH MOPSAIOK. 3HAK YMHOXKEHHs * TIPU BBIBOJIEC YMCIIA HA SKpaH MEHIETCS Ha MpH-
BBIUHYIO MaTeMaTU4ecKylo TOYKY, a OTepalnus BO3BEICHUS B CTENEHb (C MPUMEHEHHEM
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CHel3HaKa ") oroOpakaercs MyTEéM MpPEACTaBICHUS MOPsIKA B BHJIE HAJICTPOYHOTO HJie-
MeHTa. [lecsaTnunple yncna umeroT ocHoBanue 10. Jlnana3oH UX BO3MOXHBIX 3HAUECHHI
nexut B ripenenax ot 107307 go 101-307 (310 MammHHass 6E€CKOHEYHOCTh ¥ MAIlIMHHBIN
HOJIB).

Cucrema MathCAD moxet paboTaTh ¢ BOCbMEPUYHBIMHU U II€CTHAAATEPUYHBIMU
yuciaamMu. BoceMepuuHble 4nciia UIMEIOT OCHOBAaHUE &, TaK UTO OJUH UX pa3psii MOXKET
umeTh 3HadeHus ot 0 1o 7. Takue yncia B KOHIIE OTMEYAIOTCS IATHHCKOM OykBoii O (0T
cioBa octal — Bocemepuunoe). LllecTHaaarepuyHble Ynuciia UMEIOT OCHOBaHHE 16, 1 ux
paspsa MOXKET UMETh 3HAYCHUS:

HEX 0123456789 A B C D E F
DEC 0123456789 10 11 12 13 14 15

[lecTHaanaTepuyHble YUCIIa UMEIOT B KOHIIE OTIIMYUTENbHBIA MPU3HAK B BUE OyK-
BBl h umu H (ot crmoBa hexagonal — mectHaamarepuanoe). I[lox coxpaméHHbIM Ha3Ba-
HueMm 3tux uncen HEX npusenenst ux aecsatuunsle 3HadeHuss DEC (ot decimal — ne-
caTuyHoe). Ecny mecTHaaarepuyHoe 4Yucio HauuHaercs ¢ OykBbl (Harpumep, ABCO),
TO cucTeMa OyJeT MmyTaTh €ro ¢ BO3MOXKHBIM MMEHEM IepeMeHHOH. [lis ycTrpaHeHus
MOTEHIUAIBHBIX OIIMOOK TaKhe 4yKcia HaJo0 HauuHaTh ¢ uugpsl 0.

KomnnekcHble ynucna

BONbIIMHCTBO BBIYMCIIEHUI CHUCTEMA BBINOIHIET KaK C JEMCTBUTEIBHBIMH, TaK
U C KOMIUIEKCHBIMH YHCIIaMH, KOTOPOE OOBIYHO MPEICTABISIIOTCS B alredpandeckoM BU-
ne:Z=ReZ+i-ImZwm Z=ReZ+j-ImZ. 3necy Re Z — neiicTBuTenbHas 4acTh KOM-
IUIEKCHOTO yucna Z, Im Z — ero MHMMasi 4acTh, @ CAMBOJIBI i WJIM j 0003HAYAIOT MHUMYIO
€IMHUILY, TO €CTb KOPEHb KBaJpaTHbIil U3 -1. Takoe npencraBieHue XapakTEpHO AJs CH-
creMbl MathCAD. OnHako cucTeMa HE BCEraa 3HaeT, KakoW CUMBOJ MPUMEHHUTH ISt
00o3HaueHns: MHUMOI enuHuibl. [loaTOMy mepea MCHoiab30BaHMEM JHOOBIX OMepanuil
C KOMIUIEKCHBIMH YHCJIaMH TI0JIE3HO BHAYaje ONPENeIUTh { UM j KaK MHUMYIO €MHHULLY
(T. €. IPUCBOUTH UM 3HAYEHHUE KBAAPATHOTO KOpHS u3 -1).

CTpoKOBblE€ KOHCTaHTHI

B MathCAD BxnroueHbl TakXe JJaHHblE CTPOKOBOro tuna. CTpoKoBasi KOHCTAHTa —
9TO CTPOKA, 3aKJIFOYEHHAs B KaBbIYKHU, Harrpumep: «My name». B CTpOKOBYIO KOHCTaHTY
MOTYT BXOJUTH OJINH WJIM HECKOJBKO CUMBOJIOB JIHOO CIIOB.

[MepemeHHbIe

IlepemeHHbIE ABISAIOTCS MOUMEHOBAHHBIMH 00BEKTaMU, UMEIOIIMMHU HEKOTOPOE 3HA-
YeHHUEe, KOTOPOE MOXKET U3MEHATHCS 110 X0y BBINOJIHEHHUS POTrpaMMBbl. FIMeHa KOHCTaHT,
NIEPEMEHHBIX M HHBIX 00BbEKTOB HA3bIBAIOT WACHTH(HUKAaTOpaMu. T IEpeMEHHO! oTpe-
JeNSIeTCsI € 3HaUCHHEM; ITEPEMEHHBIE MOTYT OBITh YHCIOBBIMH, CTPOKOBBIMHU, CHMBOITh-
HBIMU 1 T. 1. Unentuduxaropsl B cucteme MathCAD MMeIoT IpakTHYECKH JIIOO0YIO JITH-
HY, B HUX BXOJAT JIIOOBIE JTATUHCKHE U Tpeyeckue OyKBBI, a Takke HU(PHI, OHAKO CY-
IIECTBYIOT CIEAYIOINE OTPAaHUYCHUS: WACHTU(PHUKATOP HAUNHACTCS TOJBKO ¢ OYKBBI, Ha-
npumep: x, x1. neatuduxarop He TODKEH coaepskarhk mpoodenoB. Hemb3s ncnonb3oBaTh
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U1 UIEHTU(UKATOPOB OYKBBI PYCCKOTO s3bIKa. MeHTH(UKaTOpbl HE MOTYT COBIAIATh
C MMEHaMH BCTPOEHHBIX WJIU ONpeAeNICHHBIX MOJb30BarTeaeM (QyHKIHIA.

Iparwnmenere mpenTHdxaTopsr Mathead:

al ay (MMTERANEHEIA MHAEKSC BEOAMTCA
MNEW NOMOLWLM TOYEM: 3.2

P, 685 _do % ‘m MWSi%
long varigble name

euler'sche Lonstanie

Henpasunsnsie naexTidxaTopsr Mathcad:
Zab  ([lpouzEEgEHME)

apf = j

The expreszsion to the left of the
equal sign cannat be defined.

Puc. 4.21 — IlpaBunbeHble uaentudukaropsl MathCAD

CucrtemHble nepemMeHHbIe

B MathCAD copnepxurcsi HeOombIIas rpymnia 0coObIX 0OBEKTOB, Ha3bIBaeMasi CH-
CTEMHBIMHU TEPEMEHHBIMHU, UMEIOIIMH IPEIONPEICICHHBIC CUCTEMOM HaYaJIbHBIC 3HAUCHMSI.

OObeKT Knasumm Hasznauenue
T Ctrl+Shift+P Yucno «mmm» (3.14..)
e E OcHOBaHME HaTYpPAJIBHOTO JIOTa-
pudma (2.71..)
) Ctrl+Shift+Z CucremHas 0ECKOHEYHOCTh
(107307)
% % [Tpomuent (0.01)
TOL [TorpemHOCTh 4YMCIEHHBIX Me-
tonos (0.001)
ORIGIN HwxHsas rpanuna uHAEKCALMA
MaccuBoB(0)
PRNCOLWIDTH lupuna cronbuoB (B cHUM-
BOJIax) TUTST ormeparopa
WRITEPRN (8)
PRNPRECISSION Yucmo  ASCATUYHBIX  3HAKOB,
HCIIOJIb3YEMBbIX OnepaTopoM

WRITEPRN (4)
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FRAME IlepemenHass cdyeTdyMka KaapoB
npu paboTe ¢ aHUMAIMOHHBIMU
pucynkamu (0)

OnepaTtopbl

Omnepatopsl MPenCTaBISAIOT cO00il 3EMEHTHI A3bIKa, C MOMOIIBI0 KOTOPBIX MOXK-
HO CO3[aBaTh MaTeMaTHYeCKue BhIpakeHHs. K HUM OTHOCSTCS CUMBOJIBI apupMeTHye-
CKHMX OIlEpalvii, 3HaKU BBIYMCIICHUS CYyMM, IIPOU3BEIACHUM, IIPOU3BOJHOM U HMHTErpala
u T. 1. [Tocne ykasanus ornepasoB OIeparopsl CTAHOBATCS UCIIOJIHAEMBIMH 110 IIPOTPaM-
Me OJI0KaMH.

4.4.3 OnemeHTapHble BCTPOEHHbIE MaTeMaTu4eckme OyHKLMM

Cucrema MathCAD conep>XuT pacIIMpeHHbI HaOOp BCTPOEHHBIX AJIEMEHTapHBIX
bynkuii. @yHKIUH 337aI0TCS CBOUM UMEHEM U 3HAYCHHUEM apryMEHTa B KPYIJIbIX CKOO-
kax. B oTBeT Ha oOpamieHust K HUM (YHKIUH BO3BPAIIAIOT BBIYUCICHHbIC 3HAYCHUS.
AprymMeHT U 3HaueHHe (YHKIHH MOTYT OBITh EHCTBUTENbHBIMU WJIM KOMIUIEKCHBIMHU
YHUCIIaMHU Z.

TpuroHomMmeTpuyeckme PyHKLMn

sin(z) Cunyc cos(z) Kocunyc
tan(z) Tanrenc sec(z) Cekanc
csc(z) Kocexkanc cot(z) Koranresnc

[Mnepbonunyeckne pyHKUNK

sinh(z) ['mnepOonnyecKuii CHHYC;
cosh(z) Tunep6onrIecKuii KOCHHYC;
tanh(z) ['unepOoIMYecKii TaHTeHC;
sech(z) I'unepOoMMYecKuii CeKaHC;
csch(z) I'unepOoMyecKuii KOCEKaHC;
coth(z) I'nnepOonuyeckuii KOTaHT€HC;

O6paTHble TpUroHoMeTpuyeckne PyHKLMn

Asin(z) OOpaTHBIi TPUTOHOMETPUYECKUI CHHYC;
Acos(z) OOpaTHBIif TPUTOHOMETPUYECKUI KOCHHYC;
Atan(z) OOpaTHBIif TPUTOHOMETPUYECKUIT TAHT€HC;

O6paTHble rmnepbonuyeckne pyHKLmn

Asinh(z) o0paTHbIi THHIepOOTNYECKU CHHYC;
Acosh(z) o0parHbIii THIepOOTNYECKHH KOCHHYC;
Atanh(z) o0paTHbI THNepOOTNYECKHH TaHT'€HC;
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[MokaszaTernbHble 1 norapummnyeckne oyHKLnm

Exp(z) IKCIIOHEHIIMANIbHAsST (DyHKIIHS,
Ln(z) HaTypabHbIN Jorapudm (M0 OCHOBAHHUIO €);
Log(z) AeCATHYHBIH Jorapudm (1o ocHoBanuo 10);

CDyH KU KOMIMIMEKCHOro aprymeHTa

Re(z) Beigenenne AeHCTBUTEIBHOM YacTH z;
Im(z) BrieneHne MHUMO# 4acTH z;
Arg(z) Brrunciienue aprymenra (¢asbl);

OCHOBHBbIE beHKLI,I/II/I nHTEepnonAaunn

linterp(vx, vy, x) BosBpaiiiaer 3HadeHue NP JIHHEHHON
UHTEpHoun y(x);
cspline(vx, vy) Bo3Bpaiaer BeKTOp KyOM4ecKoro CIuiaiiHa;
pspline(vx, vy) Bo3Bpaijaer BekTop mapaboIMyecKoro crijaiHa;
interp(vs, vx, vy, x) BosBparmaer 3nadenue y(x) mpu cruiaiiH
UHTEPIIOJISIINHT;

OcHOBHble PYHKLIMM PErpeccUoHHOro aHanmnsa

corr(vx, vy) BosBpamiaer ko3 puiueHT koppensuu;
slopl(vx, vy) Bo3Bpamaer ko3puIMeHT IS JTHHEHHOU pe-
rpeccud (AMIUpHIECKoi hopmyisl) y(x) = ax+b;
intercept(vx, vy) BosBpariaer kosddurmmenr b;
linear(x) =ax +b Bo3Bpainaer ypaBHeHUE JIMHEHHOM perpeccum.

4.4.4 CneunanbHble BCTPOEHHbIE MaTemMaTnyeckme oyHKLUN

dyHKumn beccens

K BaxHEHIIUM BCTPOEHHBIM CIEIHATBHBIM MaTeMaTHUYeCKHUM (DyHKIMAM HpUHA[-
nexar ¢yHkuuu beccens, sBistonmecs pemeHusMu auddepeHnnantbHoro ypaBHEeHHs
BTOPOTO MOPs/IKA:

2
2% +x% +(x2-a?)y=0. (4.2)

X

3nech o — NopsAI0K (DYHKITHH.

[MpuBenEHHOE ypaBHEHUE UMEET peleHus B Buae ¢yukuuit beccens J,(x) mepBoro
poma u Y, (x) Broporo poxa.

OtH QYHKIMK TpeICTaBIIeHbI (PyHKIWsIME riepBoro poaa In(x) u Broporo poga Kn(x).
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JO(x) ¢Gynkums beccens mepBoro poaa HyJaeBOTO MOPSIKA;
10(x) moauduiupoBantas GyHkuus beccesst mepsoro poaa

HYJICBOTO TTOPSIJIKA,
YO(x) ¢dynkums beccens BToporo pona HyJIeBOTo MOpsIKa;
KO(x) MonudunupoBanHas GyHkuus beccenst Broporo pona
HYJIEBOTO TIOPSIJIKA,;
J1(x) ¢Gyukuus beccens mepBoro poaa mepBoro Mmopsiaka;
I1(x) MonudunupoBanHas GyHkuus beccenst mepBoro poxa
IIEPBOTO MOPSIKA;
Y1(x) ¢dynkuums beccens BToporo pona mepBoro mnopsijika;
K1(x) moauduiupoBantas Gynkuus beccernst BToporo poaa
IEPBOTO TOPS/IKA,;
Jn(n, x) ¢dynkums beccens nepBoro poaa 7-ro mopsiuka;
In(n, x) MonudunupoBanHas GpyHkuus beccenst mepBoro poxa
N-TO TIOPSIIKA,;
Yn(n, x) ¢ynkius beccenst BToporo pona #-ro mopsijika;
Kn(n, x) moauduiupoBantas GyHknus beccernst BToporo posia

n-ro mnopsdaka.

amma-pyHKUMA

B cucreme MathCAD tnipeycMOTpeHO BhIUUcieHue TamMa-¢yuknun G(z), oHa -
POKO TIPUMEHSIETCS U B CTATUCTUYECKUX pacuérax. B HUX UCTONIB3yeTCs Takke QyHKIUS
ommbok erf(x), Ha3piBaeMast €IIé HHTETPATIOM BEPOSITHOCTH.

[Ipu 3arpy3ke CHMBOJIBHOTO MIPOLIECCOPa CUCTEMA PACIIO3HAET s/l AOTIOIHUTENbHBIX
CHeNHaNbHBIX (PYHKIUN, HAPUMED:

FresnelC(x) unterpan Openens ();
FresnelS(x) unTerpan Openenst S(x);
Ci(x) MHTETPAJIbHBIA KOCHHYC;
Si(x) MHTETPaIbHBINA CHHYC;
Ei(x) MHTETpajIbHas NOKa3aresbHas (YHKIINS;
dilog(x) aunorapudm;
erf(z) MHTErpaJl OMIMOOK JUTS KOMIUIEKCHOTO

aprymeHra z;
Psi(x) := d/dx In(Go(x))  «mcu»-dyHKImS;
Psi(n, x) 7-51 IPOU3BOJIHAS (IICU»-(QYHKIINY.

4.4.5 OyHKUNN C YCNOBUAMU CpaBHEHUS
Yncnosble PyHKUUM C YCITOBUAMWU CPaBHEHUS

K uncnoBeiM (bYHKI_[I/ISIM C YCIIOBHUAMH CpaBHCHUS OTHOCATCA:

ceil(x) HaMMEeHbIIIee 1[e0e, OOoNbIlee WX PaBHOE X;
Floor(x) HanOoJIbIIIee 1Ie10e, OOJIbIIee HIIH PABHOE X;
mod(x) OCTaTOK OT JICJICHUSI X/ CO 3HAKOM X;
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angel(x) HOJIO)KUTENNBHBIA yTOl ¢ OCBIO X IJISI TOYKU
¢ KoopauHaTtami (X, y);
D (x) GyHkuus XeBucaiiga — €IMHHYHOTO —CKadKa
(maet 0 mpu x < 0 u 1 B MPOTUBHOM cllydae);
d(m, n) GyHKMs, UMeHyemass cuMBosioM Kponekepa,
Bo3Bpamaromas 1 npu m =n u 0 B IpOTUBHOM
clydJae.

4.4.6 MatemaTtnyeckume BblpaxeHus

@yHKIUU MOTYT BXOJUTh B MAaT€MaTU4YeCKUE BbIpakeHUsA. IIpu BBINIOJIHEHUN CHM-
BOJIBHBIX OICPAaLlUi MEPEMEHHBIE T U € HCIOIb3YKTCS TOJBKO B CUMBOJIBHOM BHJIE.
K npumepy, uncino 27 paBHO 6.283...u BBOAUTCS Kak 27T, a HE KaK MPUOIMKEHHOE YuC-
JICHHOE 3HAYCHHUE.

Hampumep, B BelpaxeHuH:

Y(x):=2-In(x)+1,

rie Y — nepemMenHas, | ¥ 2 — 9HCIOBBIE KOHCTAHTHI, - U + — OIepaTopsl, a In(x) — BeTpo-
€HHasi PYHKIHS C apTyMEHTOM .

B MatCAD-g0KyMeHTe Kypcop BBOAA UMEET BUJI KPACHOIO KPECTHKA. DTOT KPECTUK
yKa3bIBaeT, B KAKOM MecTe pabodero Jucta OyaeT MpOU3BEICHO CIenyrolee JIeHCTBHE.
VYCcTaHOBUB yKa3aTeilb MBIIIM B HY)KHOM MECTE JIOKYMEHTa U BBIIIOJIHUB MIETYOK, BbI
nepeMelaeTe TyJa KpecTUK (MOJKHO HMCIIONb30BaTh CTPEIKH, @ HE MBIIb). YKa3arelb
B BHJI€ KPECTUKA MOXET MPUHUMATh JIpyrue (HOpMBI.

Puc. 4.22 — Bun yka3zarenst MbIIIX 1IpH paboTe ¢ popMyaamu

OH CTaHOBUTCSI BEPTUKAIBHOW YepTO TONyOOro mBeTa Mpu BBOAEC (GPOPMYIBI B 00-
nactu (opMyn uiu npu BeIOOpe yke cymiecTBytomei Gpopmysnsl. Ilepemeniars 310t ro-
JTy0OH Kypcop MOKHO TOJIBKO C TIOMOIIBIO KITABHII-CTPEIOK.

25 + sinla) = 254

Puc. 4.23 — Bun ykasarenst MbILIIH IPU peJaKTUPOBAHUH (HOPMYIIbI

[Tomumo kypcopa Qopmyn, B BallleM pPACHOPSIKEHUH HAXOIUTCS KypCOp MBILIH.
C ero moMomuipl0 MOXKHO TOJBKO MO3MLMOHUPOBATH Kypcop (Gopmys, Kak U Kypcop-
KpPECTHK, HO HE IIEpeMeNIarh €ro.

Ecnu BaM He HpaBUTCS B3aUMHOE PacIoJIOKeHHUE 00acTelt B JOKyMEHTE, €r0 MOXKHO
U3MEHUTD:
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® YCTAaHOBUTE KypCOP-KPECTHK Ha ITyCTOM MECTE JOKYMEHTA;

® y/lep>KMBasi HAKATOM JIEBYIO KJIABHILY MBIIIH, CO3ANTE MPSIMOYTOIbHYIO PAMKY
U3 MMyHKTUPHBIX JMHUN, 3aXBaTbIBasi 00JIACTH, MOJIOKEHUE KOTOPBIX BBl XOTHUTE
U3MEHUTH (TIOMaBLINE B paMKy 001acTu OyyT BBIIEIECHBI MIyHKTUPOM);

® YCTaHOBUTE KypCOp Ha OJHY W3 BBIIEICHHBIX OONacTeil (Kypcop NMpUMET BHI
YEpHOU PYyKH);

® yIepXKHBasg HAXKaTOW JIEBYIO KJIABUIIY MBIIIU, IEPEMECTUTE BbIICTICHHBIE 00Ja-
CTH B TpeOyemMoe MecCTo.

[Ipu BBOmE TekctoBoi obnacTu (xkiasuima [Shift+”]) Kypcop-kpecTuKk uMeeT BH
BEPTUKAJIbHON KpacHOH uepThl. [Ipu 3TOM TekcToBast 00J1acTh OKpYKeHa YepHOU paMKOii.

Ecnu BB yXe BBOAMTE TEKCT, 3a0BIB CO3aTh TEKCTOBYIO 00nacth (T.e. MathCAD
BOCIPUHUMAET BBEJCHHBIN TEKCT Kak (opMyiy), TO JOCTATOYHO HaXaTh KJIABHIIY MpPO-
oena, u MathCAD nipeobpazyetr popmyny B TekcT. [IpeoOpa3oBanue B 0OpaTHOM Ha-
IpaBJIE€HUH HEBO3MOXKHO.

OctanoBuMcs OIPOOHEE HAa CBOMCTBAX royooro Kypcopa dopmya. st atoro pac-
cmotpuM npumep. IIpennonoxum, uto MathCAD ne u3BectHa (pyHkuus cosh (rumep-
0oMuecKuil KOCHHYC) U HaM HEOOXOJMMO BBECTH OIpEEICHHE.

BBenewm cienytoniyto nociaenoBareIbHOCTh CHMBOJIOB:

f (x) : ((e" x)+(e"-x))/2

Cxo0Oxu 311ech HE0OXOIMMBI: OHU TTOKA3bIBAIOT, K YeMY OTHOCHUTCS Ta WJIM MHASI OTIe-
parusi. Ecnu He BBOAWTH BHYTPEHHHE CKOOKH, TO CIEAYIOIIEe 3a X BhIpAKEHHE Oyner
npuOaBICHO K MOKA3aTelio CTeneHu. Eclii e OTIMYCTUTh BHEIIHUE CKOOKHU, TO TOJIBKO
BTOpOE cllaraeMoe OyJIeT pa3/ieleHoO Ha JiBa.

Pesynbrar BBOZIa CHMBOJIOB Oy/IeT UMETh BHJT (POPMYJIBI:

[[ex] + [e_ :-:ﬂ

2

f(3) =

Puc. 4.24 — ®opmyna f(x)

Opnnako B MathCAD tipenycMOTpeHBI 00Jiee SKOHOMUYHBIE METOJIbI peIaKTHPOBa-
HUsI ¥ BBoJa. C IOMOIIBIO KIIABHUIIHU NPO0OEa MOKHO YBEIIMYHUTH 001aCTh BBIICICHUS —
y ToIy00oro Kypcopa MosiBIsSeTCsl TOPU3OHTANBHBIN ciell. OTMEUEeHHBIN CIe/JoM Kypcopa
¢dparmMeHT opMyIBI KaK ObI IOAPA3yMEBACTCS 3aKJIFOYEHHBIM B CKOOKH.

BBeznennyo Bbile GopMyly MOKHO BBECTH MO-IPYyTOMY:

f (x) : (e x [[Ipodea] + e" -x [[Ipo6ea] [IIpo6es] ) [IIpoGe] /2

Yacrto 6pIBaeT HEOOXOIUMBIM BCE-TaKU 3aKIJII0YEHHE B CKOOKH HEKOTOPO 4acTH BBe-
JIEHHOTO BBIpa)keHUs. {7151 3TOro JOCTATOYHO BBIAEIUTH 3aKIIOYaEMYyI0 B CKOOKHM 4acTh
BBIpQXXEHUS M HaXkaTh KiaBully [*¢] («amocTpod»).

Knasuma [Insert] mpu BBoJE (GOpMyn MrpaeT poiib MEPEKITIoYaTeNss MEXIy PeKu-
MOM BCTaBKHM U BBOJA. B pexxnMe BCTaBKHU cile]] Kypcopa HallpaBJIeH BIPAaBO U BBOJUMBIE
CHMBOJIBI TIOSIBJIIIOTCS CJI€BA OT Kypcopa.
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ITpu penaxtupoBanuu (opmyin ciryyarorcst omuoOku. Ha stor cinyuyaii B menio Edit
nMeercst komanza Undo, otmenstonias nociennee AerucTere. Toro ke pe3yaprara MOXx-
HO JIOCTUYb, BOCIIOJB30BAaBIIMCh  COOTBETCTBYIOLIEH  KOMOMHAIMEeW  KIJIaBUIII
[Alt+Backspace].

Jlnst ynaneHuss OTAETbHBIX YUCeN WM (parMeHTOB (OPMYI HCIOJIB3YeTCsl KIIaBU-
ma [Backspace] —ecin Kypcop HaxoauTcs B pexume BBoAa, M kinasuma [Del] —ecnu
Kypcop HaxXoIuTCsA B peKuMe BCTaBKU. JIyist ymaneHus Gonbiiux dacted hopmyn yaoo-
HEee BOCIIOJIb30BaThCs MBIIIBIO, BBIACIUB COOTBETCTBYIOUINM (pparMeHT (MPOTaIUTh I10
HEMY MBIIIb C HAKATOM JIEBOM KHOMKOM) U HaxxaB kiaBuiny [Del].

B MathCAD cyuiecTByeT BO3MOXXHOCTh pa30MBKH OOJIBIIMX BRIPAKEHUN HAa CTPOKH,
€CJIM BBIPAXKEHUS COCTOMUT U3 HECKOJbKUX ciaraeMbIX. Jliis aToro:

e BBHINIOJIHUTE IIEIYOK Ha OINepaHje, KOTOPBIA, N0 BallleMy MHEHHIO, CIEIyeT Ie-
PEHECTH Ha CJEIyIOIIYI0 CTPaHUILY;

® YBEIUYLTE CJIe] Kypcopa B PeKMME BCTaBKU TaKUM 00pa3oM, YTOOBI OTMETUTh
BCIO MPaBYIO 4acThb (POPMYIIbI;

e nHaxmure kinaBuiry Backspace. Crosmuii nmepea Kypcopom 3Hak + Oyner yaa-
neH. [Ipu sTom 00e yacTu GopMyIIbI 3aKITFOUAIOTCS B CKOOKH,

e HaxMuTe KoMOMHarwro Kiasuil [Ctri+Enter] (ocymmecTsisiercst mepeBoj] CTPOKH).

Ecnu ke Tam, rne okaHUMBaeTCs CTPOKA, HAXOAUTCS 3HAK BBIYMTAHHUSA, TO HEOOXO-
JTUMO YIaJUTh CUMBOJI PAa3HOCTH - (KMHMHYC») — M MPOU3BECTU NepeBos cTpoku. [Ipu
3ToM MathCAD npeBpaTuT pa3HOCTh B CyMMY, YTO CIIEJAECT PE3yJbTaT HEIPaBUIbHBIM.
Ho nmorpemHocTs MOKHO KOMIIEHCUPOBaTh, IPUCBOMB IIEPBOMY CIIaraéMOMY BO BTOPOM
CTPOKE 3HAaK MHHYC.

Ecnu BbI Mo ommbKke ynamwid 3HaK YMHOXKEHHSI M OCYIIECTBUJIN MEPEHOC CTPOKH,
TO pe3yabTar OyJIeT HENPaBWIbHBIM, MOCKONBbKY MathCAD 3aMeHUT yMHOXEHHE CIIO-
xKeHueM. Pa30uBKa Ha CTPOKM HE MOXKET MPUMEHSTHCS Ui BBIPAKEHHM, Pe3yJbTaThl
BBIUNCIIEHUH KOTOPBIX MOJTYYEHbI B CUMBOJIBHOM BHJIE.

4.4.7 TlpucsBoeHne nepeMeHHbIX U PYHKLUMW Nnosnb3oBaTensd

OObIYHbIE MEPEMEHHBIE OTIIMYAIOTCS OT CHUCTEMHBIX T€M, YTO OHHU JOJDKHBI OBITH
IpeIBapUTEIbHO ONpeesieHbl MoNb30BaTelieM. B kauecTBe omeparopa MpuCBaUBaHUS
UCIOJb3YyeTCs 3HaK :=. Eciu nepeMeHHOM NpHUCBanBaeTCsl HauajabHOE 3HAYEHHUE C ITOMO-
HIbIO OTEepaTopa :=, TAKOE MPUCBAaUBAaHUE HA3bIBAECTCA JIOKAIbHBIM.

C nomomipio 3Haka = (BBoauTcA kinaBuiieit [Shift+~]) MoxkHO oOecnieunTs TI00aTh-
HOE€ TPUCBOCHHE (TO, KOTOPOE MOXKET MPOU3BOAUTHCA B JTHOOOM MecTe TOKyMeHTa). Jlis
BBIBOZIA PE3YJIbTaTa WM JIJIsl KOHTPOJIS 3HAYEHHUI MEePEeMEHHBIX HCIONIb3YETCS OOBIYHBII
3HAaK PaBEHCTBA =, €CJIM BBIBOAUTCS YUCIEHHBIH PE3YJIbTAT, WM 3HAK CUMBOJIBHOTO pa-
BEHCTBAa —, €CJIM BBIUMCIICHUS IIPOU3BOAATCS B CUMBOJIBHOM Buie. s BBOJA CTPENKU
MO’KHO MCII0JIb30BaTh KiaBuin [Ctrl+.] unmu cooTBeTCTBYIONIYI0 KHONIKY HAaOOpHOH ma-
Henu Symbolic

IlepemeHHBIE MOTYT HCIOJIB30BAThCSI B MareMaTH4eCKUX BBIPAKEHUSX, OBITH ap-
ryMeHTaMu (yHKIHMHA WIN ONEepaHaAoM oreparopoB. IlepemenHble MOTYT OBITH U pas-
MEPHBIMH, TO €CThb XapaKT€pPU30BAThCSI HE TOJBKO CBOMM 3HAYEHUEM, HO M yKa3aHHEM
(bU3HYECKON BEIIMYUHBI.
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MpocTele nepedeHHblE
(NnoKkanbHOe onpeneneHMne):

a=>5 b=>715a b =15

c=6x OnpedenAnWes BEIpIHeHHe
HE MMEET ZHIYEHKHA

Far =4 Case sensitivity (NponNMCcHBIR W
CTPOYHBIE OYKERl B MMEHAX
paznu4anTeA); paHee GelNa

var = var onpefeneHa NepeMeHHaA
Var, 3 He var!

Norvueckan Henocnedoea-

d=4 TENEHOCTE: B ONpedeneH K
NEpeMEHHON B HCNONESYeTCA
nepemeHHand d, HO ONpedeEneHKe 8
NpeaWwecTEYET onpedeneHuo dll

Puc. 4.25 — Onpenenenne JI0KaabHbIX IEPEMEHHBIX

ITpu ompenenennn GyHKUMI MOIB30BATENs, TaK e KaK U MPH ONpPEeIICHUH nepe-
MEHHBIX, MOTYT OBbITh HCIIOJIb30BAHbl 3HAKU JIOKAJIBHOTO M INI0OAJIBHOTO MPUCBOCHHUS.
[Tpu 3TOM C UCHOIB30BaHMEM 3HAKa INI00AIBHOTO NMPUCBaUBaHUSA (QYHKIHMS MOXKET ObITh
olpejiesieHa B JI0OOM MecTe JOKYMEHTa.

CunTakcuc onpezaeneHus: QyHKIUH:

Name Func(argl, arg2, ..., argN) :=BupaxeHue
Name_ Func(argl, arg2, ..., argN)=BupaxeHue

3nece Name_Func —umsa ¢ynkuuy; argl, ..., argN —aprymenTs! QyHKIuM; Bbl-
pazkeHHe — JII000€ BBIPAXKEHUE, COAEpIKAIee JOCTYIHbIE CUCTEME ONEPaToOpbl U QyHK-
UM C OTepaHAaMU M apryMEHTaMH, yKa3aHHBIMU B CITUCKE MapaMeTpOB.

4.4.8 PaHXunpoBaHHblE NepeMeHHble

PamxupoBaHHbIE TIEpEMEHHBIE — OCOOBIN KJlacc MEepeMEHHBIX, KOTOPBI B CHCTEME
MathCAD 3a4acTyto 3aMEHSIET YIPaBJISAIOIIUE CTPYKTYpPbI, HA3bIBAEMbIE LIMKJIAMHU. DTH
HepeMeHHbIe UMEIOT sl PUKCUPOBAHHBIX 3HAYEHUH, C OMPEACTIEHHBIM IIIarOM MEHSO-
IIMXCSI OT Ha4aJbHOTO 3HAYEHUS 10 KOHEYHOTO.

PanxupoBaHHbIE TIEPEMEHHbIE XapaKTEPU3YIOTCI UMEHEM U MHJEKCOM KaKJI0TO CBO-
€ro DJIEMEHTA.

Hanpumep: Name:=Nbegin ..Nend,
rne Name —uMsi niepeMeHHOH, /Nbegin —eé HavanbHOE 3HAa4YeHUE, /Nend — KOHEUHOE
3HAYEHHUE, ..— CUMBOJI, YKa3bIBAaIOLIUI Ha M3MEHEHHE NEPEMEHHOW B 3aJaHHBIX IIpe-
nenax (OH BBOJUTCS 3HAKOM TOYKH C 3arsToH [;]).
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lpocTbie nepedeHHbIe
{rmobancHOE onpeaeneHune):

2=3ga UnpejeneHde MofanbHOR NepemMen-

HOMW @& MO¥ET HaX0OWTECA o4 onpe-
=15 JENEHWEM MNENEMEHHOA M, B KOTOROM
gasj MCNone3veTcA gaf

ga =73 “MepekpeITHE" NepEOHAYANEHATD
ZHAYEHWA (9) rNofansHoW NepeMeH-

¥=388 Lol onpegeneHHem NokansHod

y =0 MEPEMEHHOA © TEM 3HE HMEHEM.

gh =5

gb =73 ToT#e adh@ekT, UTo W NPK NOKANEHOM

NepeonpedeneHim.

v =3gb r— HEOMRED

v=3gb [lepeMeHHyH ¥ HENL2A ONPEENATE KaK
rnobaneHyH, nockoneky ¢b beina paHee
onpedeneHa NoKankHo!

gb=3 Tenepe NEPEMEHHYH) ¥ MOMHO ONpege-

NMTE Kak rnobaneHyH, NOCKONEKY

NOKANEHO ONpefeneHHanA NepeMeHHan

v =15 gb brina "nepekprita” rnobaneHEIM
onpegeneHem!

Puc. 4.26 — Onpenenenue rmoOabHBIX IEPEMEHHBIX

2 2

fix) =%  fln) =927 flx) — =

gk, = sitx) + cos(y) E[E’E] = 1414

h(%) =86 T T
B() = 2x E[E’E] >z

Puc. 4.27 — Ilpumep QyHKuM 1mosib30BaTens

Ecnu Nbegin < Nend, To mar u3MeHeHHs] nepeMeHHON OyneT +1, B mMpOTUBHOM
ciyuae — (-1).

Jlnst co3panusi paH)KUPOBAHHOM MepeMeHHOH OO0INero BUJa MCHOIb3yeTcs BbIpake-
Hue: Name := Nbegin, (Nbegin + Step)..Nend. 3nech Step — 3aaHHbIN 1A IEPEMEHHOM.
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a= b= o=
-1 3 1.7
1] 2 27
1 1 3.7
2 1] 4.7
3 1 -

Puc. 4.28 — PanxupoBaHHbIE IEPEMEHHBIE U UX 3HAYECHUS

El=1,15.2 ERi=325.12
El = Bl =

a
1.5 2.4

2

Puc. 4.29 — PamxxupoBaHHBIE IEPEMEHHBIE C POU3BOJIBHBIM IIIATOM M WX 3HAYEHUS

al =1 bl =12
ad =2 bi=1
g =035 g =-05
F3:=al,al + 5. al Fd:=1hl bl + z3. bl
2
1.4 1.4

1

Puc. 4.30 — PanxupoBaHHbIE TIEPEMEHHBIE, 3aJJTaHHbIC B BUJIC TIEPEMEHHBIX, U UX
3HAYCHHUS

PawxxupoBaHHble IEpeMEHHbIE MIMPOKO MPUMEHSIOTCS JJIsl IPEICTABICHUs YHCIIO-
BBIX 3HAUCHUW (PYHKIMI B BUJE TAOJINII, a TAKXKE JIJISI TOCTPOCHUS uX rpadukos. JIroboe
BBIPOKCHUE C PAHKUPOBAHHBIMH TEPEMEHHBIMHU TOCJIC 3HaKa PaBEHCTBA WHUIUUPYET
Tabnuiy BeiBoza. [10I€3HO yUHTHIBATh HEKOTOPHIE CBOIMCTBA TaOIHII BBIBO/A:

e Yucno cTpok B HUX HE MOXKET ObITh Oosblie 50.
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e Uicna B Tabnaumax MOXKHO 337aBaTh B TpeOyeMoM (opmare ¢ MOMOIIbIO Orepa-
Ui 3agaHus Gpopmara 4uCe.

e [lpu ucronp3oBaHuM B TAOIUIE EAWHHI] PAa3MEPHOCTH BCE JTaHHBIC TaOJIUIIBI
OyIyT conepkaTh eIUHUIIBI Pa3MEPHOCTH.

WnpexcupoBaHHbIe TIepeMeHHbIe, 00pa3yloluecs B pe3yabraTe 3aJaHus paHKHpo-
BaHHBIX MEPEMEHHBIX, MOTYT IPUMEHATHCS B MOCIEAYIOMHX (HOpMYNIbHBIX O10kax. On-
HAKO MPH 3TOM HEOOXOJUMO COOJIONATh COOTBETCTBUE PE3YNIbTaTOB (KOHEYHBIX U MPO-
MEKYTOYHBIX) BEKTOPHOMY THUIYy 3THX NepeMeHHbIX. Heo0XonuMo MOMHHUTH, YTO paH-
KUpOBaHHas IepeMeHHast — 3TO BekTop. J{Jis ykazaHUsI HUKHETO MHAEKCA HCIIONIb3YeTCs
kiaBuiia [[] (kBagpatHasi ckoOka). Ecnu nnaexkc ABoWHON (HampuMep, Kak y MaTpHIbl),
TO MHJIEKChl BBOJSTCS UEPE3 3aIATYIO.

Ectb Tpu ciocoba mokaszars 3Ha4€HHs BEKTOPOB:

e X; = BEIBOAUTCA OOBIYHAs TAONHMIIA BEIBOAA;
e X = BBIBOJIUTCS BEKTOP, €CIM YHUCIIO €ro 3JIEMEHTOB MeHbIe 10;

e X = BRIBOIUTCS TaOIHIIA BEIBOIA CO CIAMIECPOM, €CITH YUCIIO JICMEHTOB BEKTOPA
oouble 10.

B Ta6JH/II_Ie BbIBOJIa MOKHO U BCTABJIATH YUCJIOBBIC 3HAUCHUS, U KOPPCKTUPOBATH UX.

legal context. Press F1 for Help. |
2

g =1 Fe :=i2

a

{ F = function
ool 4| FD=4

a

16

Puc. 4.31 — HecooTBeTcTBHE THUIIOB NIEPEMEHHBIX

OOparute BHUMaHME, YTO B MPUBEICHHOM MpPUMEpPE PaHKUpPOBaHHAsl MEepeMEeHHas
i mpuHUMaeT 3HadeHus 1, 2, 3 u 4. A BEKTOp g, ONpPEACIICHHbIN Yepe3 paHKUpPOBaH-
HYIO MIEPEMEHHYIO I, COACPKUT 5 BIIEMEHTOB. DTO CBS3aHO C TEM, YTO MO YMOJIYAHHUIO
HayajioM oTrcueTa uHaekcoB B MathCAD sBnsieTcs HyIb.

MaccuBbl 1 BEKTOpPbI

BaxxuwsiM TunioMm maHHbIX B cucreMe MathCAD saBinstoTcs MaccuBbl. MaccuB — UMe-
I0I1as YHUKIBHOE MUMSI COBOKYITHOCTh KOHEYHOTO YHCJIA YUCIIOBBIX WJIM CHMBOJIBHBIX
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SJIEMEHTOB, YHOPSIOYCHHBIX 33JaHHBIM 00pa30M M HUMEIOIIUX OIpeJesICHHbIE ajpeca.
B cucreme MathCAD wcnonb3yloTCsi MacCHUBBI JABYX THIIOB: OJHOMEpPHBIE (BEKTODHI)
U IByMEpHbIE (MaTpHIIbI).

Puc. 4.32 — Ilpumep maccuBa

4.4.9 N'Hoekcauusa aneMeHToOB MacCUBOB

[TopsinkoBBIE HOMEpP BJIEMEHTA, KOTOPBIM SBIISIETCA €ro aipecoM, HA3bIBAETCS WH-
JekcoM. HWkHss rpaHuna MHAEKCAMU 3a1aeTCs 3HAYEHWEM CUCTEMHOW MEePEMEHHOMN
ORIGIN, koropas Mmoxxetr npuHuMarh 3HadeHue 0 win 1. [l cMeHbl Hayasia uHAeKca-
MM MOKHO IpsiMO B AOKyMeHTe npucBouTh nepemeHHod ORIGIN coorsercTByromiee
3HAQYE€HUE WIM CHIeJIaTh 3TO Yepe3 no3unuio Math rmaBHoro mento, nogmenio Options,
ucnoib3ys Bkiaaky Build-In Variables (BcTpoeHnHble iepeMeHHbIE)

BexTopbl MOTYT OBITH IBYX THIIOB: BEKTOPBI-CTPOKH U BEKTOPHI-CTOIOIBI. HecmoTps
Ha TO, YTO JBa ATHUX BEKTOpPAa MMEIOT OJIHM M T€ K€ UYMCIIOBBIC 3HAYEHHUS HJIEMEHTOB,
OHM Pa3JIMYHBI TIO THUIY W JAAYT Pa3HbIE Pe3ybTaThl MPH BEKTOPHBIX M MAaTPUYHBIX
onepanusx.

Jlist BBOZIa BEKTOPOB M MAaTPHI] MOXXHO HCIIOH30BaTh KHOMKY IMAaHEIW HAaOOPHBIX
MareMaTu4yecKkux 31eMeHToB Matrix, KoTopas, B CBOIO O4€pe/lb, BKIIOUAETCS HAXKATHEM
COOTBETCTBYIOLIEH KHONKM Ha naHenu Math. Ho ropasno npoie ucrnons3oBars codera-
aue krapuil [Ctrl+M]. O6a BblleyKka3aHHBIX IEHCTBUS IPUBOIAT K MOSBICHUIO TUANIO-
roBoro okHa Insert Matrix, B KoTopoM HE0OXOAMMO yKa3aTh YHCIO CTPOK U CTOJIOIIOB
JUTSL BBOJUMOM MaTpHIlbl (BEKTOPA).

B pesynbrare B TOKyMEHTE MOSBISIETCS MIA0JIOH MaTPHUIIbI, KOTOPBIA MOXHO 3amoJ-
HUTH TpeOyeMbIMU JaHHBIMU. [Iepexon oT cuMBOIa K CHMBOITY BHYTPH I1a0I0HA COBEp-
maetcst ¢ momonibio kinasuiu [Tab] (TaOymsius).

MaccuB MOKHO ONPeIeTuTh U BPYUYHYIO, TO3JIEMEHTHO.

3anoJHEHUE MAacCUBOB MOXKET OBITh OPraHW30BAaHO C TOMOIIBIO PaHKUPOBAHHBIX
MepeMEHHBIX M (HYHKIUN TOTH30BaTEIS.

HacTpownka napameTpoB Bbl4YMCNEHNN

Jlnist HaCTPOMKK MapaMeTpOB BBIUMCICHUH HEOOXOIUMO BBIOpaTh KomaHay Options
(ITapametper) MeHro Math (Maremaruka). IIpu 3ToM Ha 3KpaHe NOSBUTCSA JUAIOTOBOE
okHO (CBolicTBa), comeprKaliee Cieayonue BKIaJIKu:
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dy =1 Hy =1 Hj,=8
d2:=2
Hy =8 Hy,=1
d3:=3
0
1 000
4= H=|01 g
y
0 1
.

Puc. 4.33 — Onpenenenne MmaccuBa

i=1.2 j=1.4 poeit0s yo=d
. T 1 1z
V=034 ¥ o=(05 1) g
0 -1 -2 -3 075 15 225 3
M, .=i-j = fin, .= f(x.,y.) fin =
1,] 1 0 -1 -2 L] 1] 125 2.5 375 5

Puc. 4.34 — MaccuBbl ¢ 1ByMs UHIEKCAMU

e Built-In Variabls (Bctpoennsle nepemMeHHbIe) — MO3BOISET YCTAHOBUTH 3HaUe-
HUSI BCTPOCHHBIX CUCTEMHBIX NEPEMEHHBIX, BIMSIOMINX Ha TOYHOCTH BBIYUCIIE-
HUI U apaMeTpbl HEKOTOPBIX (DYHKIMI CHCTEMBI.

e Calculation (Brruucienue) — 3Ta BKJIagKa CONEPIKUT JIBE OMITNH, 3a/Iaf0IIHE pe-
KM aBTOMAaTHYECKUX BBIYUCIICHHUH U OIITUMHU3aAllU Bblpa)KeHI/Iﬁ nepea Bbriuc-
JICHUEM.

e Display (Oto6paxenue) — [lo3Bonser ¢popmarupoBarh BUa CUMBOJIOB, OTOOpa-
KAIOIUX OCHOBHBIE OIEPATOPHI CUCTEMBI (YMHOXXCHME, JeNeHHE, JIOKaJIbHOE
U TII00aIbHOE TIPUCBAWBAHKE U JIP.)

e Unit System (Cuctema enunmuir) — [lo3BonsseT BHIOpaTh CUCTEMY C€IUHUIL IS
pasmepnbix BenmuuuH: SI, MKS, CGS, Us u None (He UCTIONB3YyETCSl HA OfHA U3
ATUX CHUCTEM).

e Dimensions (Pasmepnocts) — [lo3BosisieT u3MeHUTH (OpMaT pa3sMEepHBIX BEIH-
YUH (HA BKJIAJKE COACPIKUTCS MX MepedeHsb). s 3Toro Halo «BKIIOYUTHY» OI-
muto Display Dimensions (IIpocmoTp pasmepHocTeit).

Ha Bxiagke Built-In Variabls (Bctpoennbsle nepeMeHHbIE) MOKHO U3MEHHUTDH 3Ha-
YEHUsI CUCTEMHBIX KOHCTaHT U NepeMeHHbIX. K HUM oTHOCATCA:

e Array Origin (ORIGIN)— HayansHoe 3Hauenue ans uHuaekcoB. Hampumep,
tpexmepHbiit BekTop vV 1pu ORIGIN=0 (10 ymoi4aHuio) uMeeT KOMIIOHECHTHI
Vo, Vi1, V2.

e Convergence Tolerance (TOL) — Jlomyctumoe otknonenue. MathCAD ucnomnb-
3yeT 3Ty MEPEMEHHYIO MPU Pa3IUYHBIX YUCJIEHHBIX pacdeTax, TaKuX, KaK BbI-
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YHCIIEHUE OIPEIEIICHHBIX HHTETPAJIOB, U IIPU PEIIEHUU YPABHEHUI C UCIIONIb30-
BanveM (yHKIuii root u polyroots. ITo ymonmganuro TOL= 1073,

e Constraint Tolerance (CTOL) — 3agaet TOUHOCTh BBIYMUCICHUN MPU UCTIOIB30-
BaHUM OJI0Ka pelieHuit ypaBHeHUi 1 cucteM. biok HaunHaercs co cinoBa Given
U 3akaH4ymBaercs ciaosamu Find, Minerr u ap. ITo ymomyanuro CTOL= 1073,

e Seed value for random numbers — Onpenenser uatepsan ot 0 10 yka3aHHO-
ro B MOJIe 3HAa4YCHUs, U3 KoToporo ¢yHkims rnd(x) reHepupyeT X CIydailHbIX
yrcen. Bo3MOXXHOCTL MEHSATH TOT HWHTCPBAJI MO3BOJIACT IMOJIY4YaTh PAa3HBIC I10-
CJIICA0BATCIIbHOCTHU CJIy‘I&fIHLIX YHUCCII.

e Presision (PRNPRESISION) —3agaeT TOYHOCTh YUCIOBBIX 3HAUYEHUU, KOTO-
peie nomeratores B aiin, co3naBaemblil pynkuneii WRITEPRN.

e Column Width (PRNCOLWIDTH) — 3anaet mupuny cronbua (B CUMBOJIax)
npu cozganuu ¢ainos ¢ nomoipio pyHkinu WRITEPRN.

e Kuomnka Restore Defaults (BoccTraHoBUTh 10 yMOT4aHHIO) TIO3BOJISIET BEPHYTh
CTaHJapTHO ycTaHOBIeHHbIE B cucteme MathCAD napaMeTpbl BEIUUCICHUH (T€,
YTO YCTAHOBJIEHBI 110 YMOJYaHMIO), €CJIM BHECEHHbIE BaMH M3MEHEHUS B CHU-
CTEMHBIE NIEPEMEHHBIE BaC HE YCTPAaUBAIOT. 3HAUEHUS NIEPEMEHHBIX 10 yMOJI4a-
HUIO YKa3aHbl CIIPaBa OT IOJIEH, IPEIHA3HAUYEHHBIX ISl BBOJA.

dopmartnpoBaHne pesyrnsTaToB

MathCAD npencTaBiseT pe3yibTaThl BEIUMCIEHUH B ONpeieIeHHOM dopmate. IToT
¢dopmar BkiIrOyaeT B cedsl, HAIPUMEp, YUCIO 3HAKOB IOCTE 3aIlsATOM, BEITUUYMHY, HAYH-
Hasi ¢ KOTOPOU UCIOJIB3YETCs SKCIIOHEHIINAIBbHOE MIPEICTABICHUE YUCEIT, CUMBOJI | WIH j
JUISL IPEJCTaBICHUSI MHUMOMN €IMHUIBI U MHOTOE Jipyroe. YToOsl 3a1ath popmar mnpen-
CTaBJICHUS PE3yJbTaTOB BBIUYUCICHHMN, Ha 10 BbIOpaTh KomMaHay Result (Pesynbrar) MeHio
Format (®opwmar). B pesynbrare Ha skpaHe nosButcs auaiorosoe okHo Result Format,
coZiepIKalllee HECKOJIBKO BKIIA/IOK.

1) Ha Bkiagke Number format (Dopmar uncna) Haxonarcs:

e 1none Number of decimal places (Uncno necsaTUUHBIX 3HAKOB), B KOTOPOM
3a71aeTcsl KOJIMYECTBO OTOOpakaeMbIX 3HAKOB TOCJE 3amsATOoH (1Mo ymonya-
HUIO — 3).

e Omnuusa Show trailing erfs (Iloka3biBaTh KOHEUHbIE HyIU) — Eciu ycTaHOB-
JIeHa 3Ta OMIKs, BCe yHcia OyayT 0TOOpaxaThCsi C TEM KOJIWYECTBOM 3Ha-
KOB IIOCJIE 3aIsITOM, koTopoe yka3zaHo B nosie Number of decimal places,
Jake ecnu 0e3 3TOro MoKHO o0oWTuch. B 3Tom ciywae uucino 5 Oyaer
nMeTh B 5.000, a yuciao 0 — 0.000.

e [lone Exponential threshold (Ilopor skcrioHeHTbI) — 31€Ch HEOOXOAUMO
3a7ath 1enoe yucio n. OHO yKa3bIBaeT, YTO YUCIA X, AJIS KOTOPBIX CIIpa-
BEUTMBBI HepaBeHCTBa |x| < 107 u |x| > 107!, mpemcTaBustoTcst B 9KCIIO-
HEHIMaNbHOU Gopme. Uuciry # MOKHO mpucBauBarh 3HaueHus ot 0 10 15,
1o ymon4anuto n = 3. MathCAD npou3BOOUT BBIYUCIEHUS C TOYHOCTBIO
15 3HaKoB moce 3amaTou.
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e Omnmus Show exponents in engeneering format (Iloka3biBaTh SKCIIOHEH-
Thl B MH)KEHEpHOM (popmate) Bcerja MpeAcTaBiseT YUCIO B HKCIOHEHIH-
anbHOM (popmare, eciM Mmokaszareib CTereHH Ooiblie 3 WiIM MeHbIIe -3,
BBIJIETISAS TIPU 3TOM 3 HENbIX U 3 AECATHUYHBIX pa3psiga. B mpoTuBHOM city-
Yyae yuciIo OTOOpakaeTcsl B SBHOM BHJE, Hampumep uucio 2233446 npu
BKIIFOYCHUU OMIUU OyJeT BBINIAAETh Kak 222.344 103.

e Cnucokx Format (@opmar) — no3BosisieT BbIOpaTh (popMar npeacTaBIeHUs
yucen. Beigenum cpean ykazaHHbIX B criucke gopmar Decimal — npu ero
BbIOOpPE pe3yibTaT HUKOT/IA He MPEICTaBISETCs B 3KCIIOHEHIIUAIbHOU (op-
Me. OctanbHble (popMaThl MOTYT MPEACTABIATh YHCIa B SKCIOHEHIHAIIb-
Hoi1 popme. bonee moapoOHO ¢ BuIaMu (HOpMaTOB MOKHO TTO3HAKOMHTHCS,
Ha)kaB kKHONKy CripaBka.

2) Ha Bknaake Tolerance (Homnyck) naxonsarcs nonst Complex threshold (Kom-
riekcHbI opor) u Zero threshold (Hyneoii mopor).
Henoe uucno n, 3aganHoe B noje Complex threshold, yxasbiBaet, 4to KOoM-
IUIEKCHBIC YKCIIA Z, U KOTOPBIX CIPaBeIMBO HepaBeHCTBO |Re(z)/Im(z)| <
< 107", mpeCTABISIFOTCS KAK YHCTO MHUMBIE. A urcia, st Kotopsix | Im(z)/ Re(z)| <
< 107", — kak pevicrButenbHbIe. [Ipu Beruncnenusx MathCAD ue npereOperaer
JlaXke HE3HAYMTEJIbHOM MHMMOW. Yuciny n MOXXHO mpucBanBarh 3HadeHus ot 0
1o 63, no ymonmyanuto n = 10.
[lenoe yucno n, 3ananHoe B nosne Zero threshold, ykaspiBaer, uro yucna x,
TSI KOTOPBIX CIPaBeUTHBO HEpaBeHCTBO |x| < 107", mpuHUMaroTcst paBHbIMHE 0.
Uucny n MoxxHO npucBauBath 3HadeHus oT 0 mo 307, mo ymomuanuto n = 15.
JUisi KOMIUTIEKCHBIX 4Hceln, y KoTopbix |Re(z)| < 107", meiicTBHTENbHAS YacTh
NPUHUMAETCS PaBHOM HYIIIO, TO XK€ CaMO€ CIPaBEIJIUBO U UII MHUMOW YacTH.
3Havenue, 3aganHoe B nosie Zero threshold, neiicTBUTENBHO 1 BCETO JOKYMEHTA.

3) Bxnaaka Display Options coaepXuT cieayromnme mosis U OTIHH:

e Matrix display style (Ctuib oToOpaykeHUsT MaTpPHIT) — BITIATAFOIIHA CITH-
COK TO3BOJISIET YCTAHOBUTH OTOOpaKeHHE MaTpUIl B CTaHIApTHOM MaTeMa-
THYeckoM Buzae — Matrix, B Bune tabnuibsl — Table mubo mpemgocraBuseT
BBIOpaTh CTHIIL NpecTaBiieHust Marpul cucteme MathCAD — Automatic.
IIpu stom, ecnu marpuna cogepxkut menee 10 cTpok u cTOJOLIOB, OHA
MPEJCTaBIsSIeTCd B CTAaHIAPTHOM BHJI€ MAaTpPHIIbI, B IPOTUBHOM CIIy4ae —
B BUJE TAaONHIBI ¢ TIOJocamMu MPOKPYTKH. [1o ymMom4aHWIO0 ycTaHOBIEHA
omust Automatic.

Onnust Expand nested arrays (Pa3zBepHyTh BIIO)KEHHBIE MAaCCUBBI) — 1103-
BOJISIET SIBHO BBIBECTH 3JIEMEHTHI MaTPULIbl, IPEACTABIISIONINE, B CBOIO OYe-
peab, MaTpHUIIbI.

[Tone Imaginary value (MuuMast equHUIIA) — [TO3BOJISET OMPEAEITUTH CUM-
BOJI, KOTOPBIN OyJeT UCIONb30BaThCS ISl 0003HAYCHHSI MHUMOW €IMHUIIBI
(i umm ).

B none cnucka Radix (Cucrema) — MOXKHO BBIOpaTh A€CATHYHYIO, BOUY-
HY0, BOCbMEPUYHYIO WIH IIECTHAALATEPUYHYIO CUCTEMY CUMCIICHMUSL.

4) Bxuiagka Unit display (OtoOpaskeHue eIUHUI] U3MEPEHHUsI) COAEPKUT JBE OII-
mun: Format Units (Qopmar equnmil) — BKIIIOYAET 0TOOpaXKeHUE SAMHULL U3Me-
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penust; Simplify units when possible — Bkitouaer ynpoiieHue e1uHuI U3Mepe-
HUS (€CJIM 3TO BO3MOXKHO).

OxHzo Result Format MO>XHO OTKpBITH JBOWHBIM ILIETYKOM Ha YHUCIIE, IPEICTAB-
JISIFOILEM COOOM pe3yNbTaT BHIUYMCIICHHA.

Ecnu BBl XOTUTE YBHIETh TOUHOE 3HAYEHNE HEKOTOPOIO YMCIA, HE U3MEHSS €ro
dbopmar, BeienuTe 310 yucio U Haxkmurte kiapumu [Ctri+SHIFT+N]. B ctpoke
COCTOSIHMSI Bbl YBUJIUTE JAHHOE YUCIO ¢ 15 3HaKaMu mocie 3ansTou.

Ecnu BbI XOTUTE IPUMEHSTH BBITIOJHEHHBIE YCTAHOBKU U B IPYTUX JOKYMEHTaX,
BaM HEOOXOJMMO OTKPBITh COOTBETCTBYIONIUH (haiii mabjaoHa ¢ paclIupeHHeM
MCT wu3 nanku TEMPLATE u npoussectu B HEM HyKHble n3MeHeHMs. Kpome
TOTO, BBl MOJKETE€ COXPAHUTh TEKYIIMIA TOKYMEHT KaK IabJIoH.

4.4.10 Npadpuka B cucteme MathCAD

MathCAD 1o3BONSET JIETKO CTPOUTH JIByX- M TPEXMEPHBIE TMCTOIPAMMBI, JIBYX-
MepHbIe Tpa(UKH B JEKAPTOBBIX U MOJIIPHBIX KOOPAWHATAX, TPEXMEPHbIC IpaduKH I0-
BEPXHOCTEH, JINHIUM YPOBHS MOBEPXHOCTEH, N300paXKeHNsI BEKTOPHBIX IOJIEH, IPOCTpaH-
CTBEHHBIE KpUBBIE.

CymiectByeT Tpu criocoba noctpoenus rpaduxos B cucreme MathCAD:

® MOXXHO BOCIIONIB30BaThcs mo3unueil [maBHoro mento Insert, BeIOpaB KomaHmy
Graph u B packpbIBaroliemMcsi Cicke — THI rpaduka;

e BbIOparh THN rpaduka Ha HaOopHOI nmanenu Graph, KoTopas BKIIOYaeTCsl KHOTI-
kol Ha manenu Math;

® BOCIMOJb30BATHCS OBICTPHIMU KJIABUIIAMHM (OHHM MPEAYCMOTPEHBI HE JUIS BCEX
THUIOB IPpaUKOB).

Buzpl rpadukoB U UX Ha3HAYEHHUE CIEAYIOIINE:

X-Y Plot (X-Y 3aBucuMoCTb), KiIaBUIIA [(@]— CIy>KUT JUIsl TIOCTPOCHUS rpaduka
¢yskiwn y = f(x) B BUAE CBSI3aHHBIX JPYT C JAPYroM Map KOOPAUHAT (X;,);) TPH 3a1aH-
HOM NPOMEXYTKE U3MEHEHUS IS 1.

Polar Plot (Ilonsipubie koopaunatsel), kaaBuiu [Ctrl+7] — ciy uT a1s nocTpoeHus
rpaduka GyHkun #(q), 3aJaHHOM B MOJISPHBIX KOOPAWHATAX, TIC TOISAPHBIA paguyc r
3aBHCHUT OT MOJISIPHOTO YyIia g.

Surface Plot (IToBepxnoctn), knaBumu [Ctrl+2] — cayXuT it TpeacTaBIeHUs
Gyakiuu z = f(x,y) B BHIEC MOBEPXHOCTH B TPEXMEPHOM MpPOCTpaHCTBe. IIpu 3TOM
JIOJKHBI OBITh 3aJIaHbl BEKTOPHI 3HAYEHUH X; U );, @ TAKXKe ONpe/eieHa MaTpula Buaa
Aij = f(x;,y;). ImMs MaTpuiisl A yKa3bIBaeTCs IPH 3alOTHEHUN paMKH-mabiaona. C 1mo-
MOIIBIO 3TOI KOMaH/Ibl MOKHO CTPOUTH NapaMeTpHyecKue rpapuKu.

Contour Plot (Kontypsslil rpaduk) — cTpoUT [uarpammy JIMHUN YpOBHS (QYHKLINU
Buma z = f(x,y), T.e. OTOOpaXkaeT TOYKH, B KOTOPBIX JaHHAs (PYHKIHS PUHUMAET (HHK-
CHUPOBAHHOE 3HAYEHUE Z = CONSt.

3D Scatter Plot (3D ToueuHblit ) — CyKHUT AJI1 TOUEUHOTO MPEICTABICHUS MaTPH-
116l 3HAYCHHH A,; WM 0TOOpaXkeHus 3HaueHHH QyHKIMH z = f(x,)) B 3a/[aHHBIX TOYKAX.

OTa KOMaH/1a MOXKET TAKXKe UCIIOJIL30BAThCS VIS IOCTPOEHUSI IPOCTPAHCTBEHHBIX KPUBBIX.
3D Bar Plot (3D [Inarpammbl) — CIIy>KUT JUIsl IPEACTABICHUSI MaTpHULbl 3HAYCHUIN

A;; nmn orobpaxkeHus 3Ha4eHHi QyHKIHHU z = f(X,y) B BHAE TPEXMEpPHOi cTonb4aToi
JIarpaMMBbl.
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Vector Field Plot (Ilone BEeKTOpOB) — CIyKUT [UIsl MPEACTABICHUS JIBYXMEPHBIX
BeKTOpHBIX nonek V=(V,V,). IIpx 5TOM KOMITOHEHTBI BEKTOPHOTO 1071V, U V), NOIKHBI
OBITH MpECTaBICHbI B BHUJEe MaTpull. [Ipy momMomin 3Toi KOMaHIbl MOXHO MOCTPOUTH
niosie rpaauenTa Gpyakiyd f(x,y).

3D Plot Wizard (BbI30B MacTepa Juis OBICTPOTO MOCTPOCHHUS 3-MepHOTO rpaduka) —
IpU BBIOOPE 3TOW KOMaH/bl BO3HUKAET Psifl BCIUIBIBAIOLINX OKOH, B KOTOPBIX TpeOyeTcs
BbIOpaTh MapameTphbl MOCTPOCHUS TPEXMEpPHOro rpaduka (3a1aiTcs TUI TPEXMEPHOTO
rpaduka, cTUIb ero n300pakeHus, BeToBast raMma). [’ paduk o yMom4aHuio CTpOUTCS
Ha MIPOMEXYTKE OT -5 110 +5 (1o 06euM nepeMeHHbIM).

padounk pyHKuMM y=Ff(x)

[Ipn BemmonHeHun komanzasl Inset -> Graph -> Plot B nokyMeHT nomemaercs
paMKa-1mabiioH ¢ JBYMs HE3aIllOJIHEHHBIMU siYeKkamMu JJIsl moctpoeHus rpaduka (Kia-

Buma [@]).

£ = s x=0,001.2 =

£

Cos( ) 0 5 10

Puc. 4.35 — Oynkius f(x)

B siueiike, pacnonaokeHHOH 1O/ OChIO a0CIMCC, yKa3bIBACTCs HE3aBUCUMAs TIepeMEeH-
Has x. Ee cienyer onpenenuTs 3apaHee Kak NEPEMEHHYI0, IPUHUMAIOLTYIO 3HAUYEHUS U3
IPOMEKYTKa (paHKUpOBaHHAsI IEpEMEHHas ).

B stueiike psiioM ¢ OChIO OpIMHAT HEOOXOAUMO 3a/1aTh QyHKIHIO f'(X), rpaguK KOTo-
poii MbI X0TUM nocTpouTh. Eciiu 5Ta dyHK1Ms Oblia onpeneseHa 3apaHee, TO B SUEHKY
JOCTAaTOYHO BBECTH f(X), B IPOTUBHOM CIIydYac CICAyeT BBECTH H300paxaeMyr (yHK-
LIMIO B SIBHOM Bujie (Hampumep, cos(x)).

[Mocne BBOAa x u f(x) B rpadudeckoil 00IaCTH MOSABSITCS €Ille YEThIPE SUCHKH, KO-
TOpble HE 00s3arenbHO 3anonHITh. MathCAD aBTOMaTHYECKHW HAXOIUT TOIXOJISIINE
3HAYCHUS JUTS Xmin, Xmax> Vmin» Ymax- ECTH XKe nipemnaraembie MathCAD 3nHauenus Bac He
YCTPauBaloT, BBl MOJKETE 33]aTh CBOU.

B MathCAD cymectByeT BO3MOXXHOCTb CTPOMTH rpaduk (yHKUIMH, HEe 3a7aBas
IIPEIBAPUTEIIBLHO IPOMEKYTOK MU3MEHEHHS HE3aBUCUMON nepemMeHHou. [lIo ymomyanuto
3TOT NPOMEXKYTOK MPpUHUMaeTcs paBHbeIM [-10, 10].
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Jlnst mpeAcTaBieHusl Ha OHOM auarpamme rpadukoB HECKOJIBKUX (PYyHKIHMHA HEoO-
XOJIUMO BBLCTUTH SIUEHKY PSAIOM C OCBIO OpAMHAT M 4epe3 3alsATyl0 BBECTH BTOPYIO
¢yukuumio. [To ymonuanuto rpaduk 3Toi GyHKIMH OyAeT MpeicTaBieH MyHKTUPHOMN JH-
HUEH JIPyroro IBeTa.

valele Ha NJ1IOCKOCTU, 3adadHHbl€ NMapaMeTpUYHeCcKn

Vpasuenus x = f(t), y = y(¢), tne f(¢) u y(¢) HenpepsiBHBI 11pH ¢ U3 (a, b), ycraHas-
JIMBAIONIME 3aBUCUMOCTh JIEKapTOBBIX KOOPIMHAT (X, ) TOUKH IIOCKOCTH OT 3HAYCHUS
riapamerpa ¢, OIpe/IeISIOT Ha IUTOCKOCTH KPHBYIO, 3a/IaHHYIO B TapaMeTPHIECKOH (hopme.

N = 200 i=0.H
:-:i:=si:c12-1t-i j.i':-l:=si:c1-4-*11-i
N )
10 ¥1o
Zl=| 2y ¥1=| wa
X190 190

Hi L35 ol

Puc. 4.36 — [lapamerpuueckast Kpuas

B cimydae mocTtpoeHus mapaMeTpUYeCKH 3aJaHHOW KPHUBOW, BMECTO HE3aBUCHUMOMU
HNEPEMEHHOM X 10J] OChIO a0CIUCC HEOOXOAUMO 3a/]aTh MHIEKCUPOBAHHYIO IEPEMEHHYIO
X;. A PSJIOM C OCbIO OpAMHAT HEOOXOAMMO COOTBETCTBEHHO YKa3aTh ).

Jlnig HaHeceHus Ha rpaduK QYHKIHUN OTJENIBbHBIX TOUEK UX KOOPAMHATHI YKA3bIBAIOT-
Cs1 yepe3 3aIATyIo O/l OChI0 a0CLMCC U clieBa OT ocu opauHaT. Ecnu Tpebyercs BoIBECTH
MHO>KECTBO TOUYEK, TO MO’KHO C()OPMHUPOBATH JIBa BEKTOPA, OAMH U3 KOTOPBIX CONEPIKUT
abcIccehl TOUeK, a Ipyrol — ux opauHarel. B aToM cinyuyae Ha Tpaduke B COOTBETCTBY-
IOLUX AYEHKAX YKa3bIBAKOTCS TOJIBKO MMEHA BEKTOPOB.
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PenaktupoBaHue rpacdukoB B JeKapTOBOM CUCTEME KOopaMHaT

Ecnu Bac He ycTpauBaeT BHEIIHUI BHJI MOCTPOCHHBIX IPaUKOB, Bbl MOXETE €ro
U3MEHUTb, BBIJENINB IpadUK (BHIMIOJIHUB HA HEM MIETYOK, TaK, YTOOBI BOKPYT HETO IO-
SABUJIaCh PaMKa) U BOCHOJIb30BaBIINCh koMaHoi Format -> Graph -> X-Y Plot umu
BBITIOJTHUB Ha TpaduKe MIEIYOK MPaBOi KHOMKOM MBIIIM U BEIOpaB koMaHy Format u3
BBIMAJIAIOUIET0 KOHTEKCTHOTO MEHIO (MOXKHO BBITIOJHHUTH TaKXKe TBOMHOM IIETYOK Jie-
BOIl KHOMKOI MbIlN). B pe3ynbrare Ha skpaHe MmosiBUTCS AuaigoroBoe okHo Formatting
Currently Selected X-Y Plot, no3Bosstomniee n3MeHUTh BU Tpaduka.

JlaHHOE HMajI0roBO€ OKHO COJIEPKUT HECKONIBbKO BKIaI0K: X-Y Axes ((popmarupoBa-
Hue oceii), Traces (tun nmuamii rpadukos), Labels (moamucu), Defaults (mo ymomganuo).

[lepBast u3 BKJIaI0K MO3BOJISIET (POPMATUPOBATh OCH KOOPIMHAT:

e Log Scale (Jlorapudmuueckas mkana) — 3aaeT TOrapupMHUIECKHE OCH, B ’TOM
clly4ae TpaHHIbI TpaduKa JOIKHBI 331aBATHCS MMOJIOKUTEITHHBIMU YHCIIAMHU.

e Grid Lines (BciomorarenpHble JIMHUM) — 337aeT OTOOpa)XEHUE CETKU U3 Ta-
paJIIENbHBIX OCAM JIMHUM.

e Numbered (Hymepaiwiss) — 3amaeT oToOpakeHHe OAIMUCH K MApKUPOBKaM Ha OCSIX.

e Autoscale (ABToMacmiTad) — 3a7a€T aBTOMaTHYECKOE HAXOXK/ICHNUE TTOIXOISIINX
rpaHuI i ocedl. Ho ecim BB camu 3a7ajiuTe B COOTBETCTBYIOIIUX SYCHKAX
MUHUMAJIbHBIE U MAKCUMAJIbHBIE 3HAYEHUS Xmin, Xmax> Vmin> Vmax, UMEHHO OTH
3HaueHHs OyIyT HCIIONB30BaThCS ISl ONPENIeNIeHUs TpaHuLl rpaduka.

e Show Markers (Iloxa3zarb MeTKM) — €CiIM YCTaHOBUTBH 3Ty OIILUIO, TO B Ipa-
¢uueckoit 001aCTH MOSABATCS YETHIPE JONOIHUTENBHBIC SYSHKH IS CO3JaHUs
KpacHbBIX JINHUN MapKUPOBKH, COOTBETCTBYIOIIMX JBYM CII€LUATbHBIM 3HaYE€HU-
M X ¥ IBYM CII€[IUAJIbHBIM 3HAYEHUSM ).

e Auto Grid (ABTOCeTKa) —TIpH YCTAHOBKE STOW OMNIMU YHCIO JIMHUWA CETKH
onpenensier MathCAD.

e Axes Style (Bux oceil) —rpynmna KHOMOK 3TOH OOJIaCTH TO3BOJISIET BBHIOpATh
CIeyIOIIMe BapHaHTHI MpeacTaBieHus oceii: Boxed (orpanndenHas o0nacTs),
Crossed (mepeceyenue) —ocu mnepecekarorcss B Touke ¢ koopauHaramu (0.0),
None (06e3 rpanun). @naxxox Equal Scales (paBHbIii MacmiTal) mo3BoJsieT 3a-
aTh OIMHAKOBBEIA MacIuTad I 00enX OCEii.

dopmarupoBaHue OcH rpaduka MOXKHO MPOU3BECTH, BBIMOJIHUB HAa HEH JIBOMHOM
LICITYOK.

JInst i3MEHeHHUs THIa TUHUNA TpaduKoB HEOOXOIMMO aKTUBU3UPOBaTh BKIAAKy Traces
(Cnen).

e Legend Lable (MMsa B nerenne) — KaxxaoW KpUBOM MOXHO NOCTaBUTh B CO-
OTBETCTBHE HEKOTOPBIA TEKCT, Ha3bIBaeMblil JiereHaon. Jlerenaa oroOpakaercs
B HIKHEW 4acTu rpaduyeckoil o0nacTu, a pSaoM C KakJIoW jereHaoi oroOpa-
JKAeTCsl TUII JIMHUU COOTBETCTBYIOIEH KPUBOM.

e Symbol (CumBom) —10o3BoJsSET BBHIOpaTh CUMBOJI IS KKIOW TOUYKH KPUBOU
(mIroc, KpecTukK, Kpy>KOK U JIp.).

e Line (JIunus ) —MoXHO BBIOpaTh OAMH W3 CIEAYIOUIMX THUIOB JHHUMN: solid
(criomrHast), dash (mrpuxoBasi), dot (ToueuHas)) win dadot (IITPUXITYHKTHP-
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Formatting Currently Selected X-¥ Plot X|
HT Anes |Tran:es| Labelsl Defaultsl
AR T
I oo Scals I Log Scale
[T Grid Lines [ Giid Lines
¥ MNumbered ¥ Mumbered
Vv sutoscale vV tutoscale
[T Show Markers [T Show Markers
W Auto Grid W Auto Grid
Mumber of Grids: |2 Murmber of Grids: IE
Az Style Grid Col
{* Boxed [T Egqual Scales _aneder. |
" Crozzed
™ Mone
0k, OTrieHa [l pHEHMTE | Crnpaeka

Puc. 4.37 — OkHo HacTpolku oOumx napameTpoB rpaduka X-Y Plot

Hast). DTO TMoJje CIUCKa JTOCTYMHO B ciyyae, ecnu B noje Type (Tum) BoiOpan
3NIEMEHT lines/.

Color (IlBer) —3agaercst UBET MPEICTABICHNs KPUBOM Ha DKpaHE.

Type (Tum) — no3BomnsieT BBIOpATh OAWH U3 CEMU BHIOB rpaduka: B BUAC KpHU-
BbIX (), B Buze cTonOmoB () u T. 1. CrienuaibHbIM BUIOM TpaduKa sIBISETCS THIT
(TIOTPEIIHOCTh, PACXOXKICHHE), MPEJACTABISIONINNA CO00I Pa3HOCTh JABYX 3ajaH-
HbIX QyHKIMA. BennunHa mara He3aBUCUMOW MIEPEMEHHOMN OTpeeNsieT paccTo-
STHHE M@Ky OTACIbHBIMU CTOJIOIAaMH, CTYTICHSIMH WIIH JIMHUSIMH TTOTPEITHOCTEH
Ha Juarpamme.

e Weight (Bec) — no3Bomsier 3a1aBarh TOJNIMIMHY JUHUNA rpaduka.
B HmxHen yactu Bkiaaaku Traces pacriosioxKeHsl OINIUU:

e Hide Arguments (CKpbITb apryMeHTbI) — 3Ta ONLUSA 110 YMOJYAHUIO OTKIIIOYE-

Ha. B aTOoM citydyae mon uMeHeM (QyHKIIMU PSIIOM C OChIO OPJIMHAT YKa3bIBACTCS
TEeKYIIHI TUI JIUHUA. EcM yCTaHOBUTH TaHHYIO OMNIIMIO, YKa3aHUE TUIIA JIUHUN
HCUYE3HET.

Hide Legend (CxpbITh jereHay) — N0 yMOJTYAHHUIO JIETEHIa HE 0TOOpakaeTcs.
Ecnu BeI XO0THTE OTOOpa3uTh MOJ IrpadUKOM TEKCT JIETE€H/bI, €r0 He0OXOIUMO
nepen 3tuM BBecTu B none Legend Lable (Mms B nerenne) u moarBepauTh
BBOJI, BBITNIOJIHUB IIETYOK Ha KHONKE IIpMMeHuTs.

Bkianka Labels (MeTku) no3BosisieT BBECTH 3arojIOBOK Ipaduka U MOAIMCH I OCEH.
B noamento Graph (I'paduxka) menro Format (Dopmar) comepxarcsi, Kpome mpo-

YuXx, CICAYIOINIUC KOMAaH/bI:
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Formatting Currently Selected X-¥ Plot x|

= .-'-‘-.Hesl Traces Labels |Defaults|

— Title
& Above O Below [ Show Title
—Ariz Labelz
H-fwiz v I
Yodiz: |
] OTreHa [l B EHITE | Cnpaeka

Puc. 4.38 — OxHo HacTpoiiku MeTok rpaduka X-Y Plot

e Trace (Ciex) —Ilpu nepemeniennn B o0nacT rpaduka ykazaTeias MBIIINA TPy
Ha)kKaTol JIeBOH KkHoIke B noyiax X-Value (3Hauenue X) Y-Value (3Hauenue V)
nuanoroBoro okHa X-Y Trace oToOpakarOTCsi KOOPAMHATHI TOUYKH, Ha KOTOPYIO
yKa3biBaeT Kypcop. Ecnu ycranosnena onuus Track Data Points (Cnen Touek
JTAHHBIX), TO KypCOP-KPECTHK OyJeT mepeMemiarbcsi BAoJb rpaduka (GyHKIUU
U BBl CMOXKETE CUMTHIBATh TEKYIee 3HAYEHUE apryMEHTa X U COOTBETCTBYIOIIEE
3HaueHne GpyHKiwy y = f(x). KoopauHats! TeKyIei TOYKH MOXKHO CKOTIMPOBATh
B Oydep npu nomornu kHorok Copy X (Kormposats X) Copy Y (Konuposats V).

e Zoom (M3menenue macmtaba) —Ipu MOMOIIM 3TOW KOMaHABI MOXKHO YBEJIH-
YUTh (parMeHT rpaduka, NpeIBapUTEILHO BBIJCIUB €r0 MPOTACKMBAHUEM MBIIII-
KM C Ha)Xaroi jeBoi knasuiiel. [locne oTnmyckaHus KiIaBUIIM KOOPJAUHATHI yT-
JIOB BBIJICNIEHHOUM 00iacTu OyayT oToOpaskeHbl B moyisx okHa X-Y Zoom. [Ipu
noMoIy KHomku Zoom (Macmitab +) ¢parMeHT MOXHO YBEIMYUTh, MIPHU TO-
Mot kHonku Unzoom (Macmrab -) OTMEHHUTD BbIJeNeHHE (pparMeHTa, a Mmpu
nomouty kaonku Full View (O0630p) BocCTaHOBUTH NepBOHAYAIbHBIA BUJI Tpa-
¢uka. Ecnu Bel yBenuumiu ¢parMeHT rpaduka, To npu meuke Ha kHonke OK
B JIOKYMEHTE Oy/IeT 0TOOpa)KaThCsl TOJIBKO ATOT (hparMeHT.

MocTpoeHue NonsipHbIX rpadpukos

Jlisi  mocTpoeHus MOJSApHOro rpaduka HEOOXOIUMO  BBIIOJIHUTH KOMaHIY
Inset -> Graph -> Polar Plot. IIpu 3ToM B TOKyMeHT momernaercsi rpaduyeckast 00-
JIACTh ¢ JABYMsI HE3aNOJIHEHHBIMU sTaeiikaMu Jutst octpoenust rpaduka (Knasumm [Ctrl +7]).

B HMXHIOIO Sg4ElKYy BBOAMTCS NMOJIPHBIN yrou ¢g. Ero ciaenyer onpenenuTs 3apaHee
KaK MEepPeMEHHYI0, IPUHUMAIONIYI0 3HAYEHUs W3 MPOMEXKYTKa (paH)KUpOBaHHas Imepe-
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1
M=153 g=0—_2-m
H
"G =1+sm[2-e+3-3]
sin(3- 9 + 7

140

dle) 130

210

Puc. 4.39 — Ilonspuslii rpadux

MeHHast). B seByro siueiiky BBoguTCs mossipHeii paauyc #(q) win Re(r(q)) u Im(r(q)).
®ynkuwst r(g) 160 3amaeTcs 3apaHee, THO0 ee ONpe/IeieHne BBOJUTCS HEOCPEICTBEH-
HO B SYCHKY.

I'paduk B MOIAPHBIX KOOPIAMHATAX MOXKHO TOCTPOUTH U OCPEICTBOM KoMaH bl X-Y
Plot. TonbKo B 3TOM ciiyyae HEOOXOIUMO JOMOTHUTENIBHO 33/1aTh CIEAYIOMmNe (QYHKIIH:
x(q) = r(q)cos(q) u y(q) = r(q)sin(q), a B s4eiikax s abcuucc U OpPAMHAT yKa3aTh
cooTBeTCTBeHHO X(g) 1 ¥(q).

Ecnu 11 HEKOTOpBIX YIIOB g (PyHKIUS HE ompelesieHa (He CyLIECTBYeT pajauyca
C IeCTBUTENIbHBIM 3HAYC€HHEM, OH MPUHUMAET YUCTO MHUMBbIE 3HaueHus), To MathCAD
oro0OpaxaeT Ha rpaduke TOJIbKO JIeHCTBUTENIbHBIE 3HaYeHUs paanyca. Ho mpu nomomiu
¢yukumii Re n Im MOXXHO mpeAcTaBUTH Ha OAHOM KPYroBOM AuarpaMMe rpaduku Kak
JCHCTBUTENIBHOM, TaK 1 MHUMO# dacteit GpyHkimu r(q).

dopmaTupoBaHue NOnsiPHbIX rpadnKoB

Ecnu BBl X0THUTE OTpEeNakTUPOBaTh rpaduK B MOJIAPHBIX KOOPAHWHATAX, HEOOXOTUMO
BBIIETUTh Trpa@uK (IIETYKOM JIEBOM KHOMKH MBIIIM) U BBIOJHUTH KOMaHIy
Format -> Graph -> Polar Plot win BeINOJHUTE JBOMHOMN IIETYOK Ha BBIJIEICHHOM
rpaduxe. [Ipu 3Tom otkpoercss okHO Formatting Currently Selected Polar Plot (¢op-
MaTUPOBAHUE TOJSPHOTO rpaduka). DTO OKHO COACPKUT T€ K€ BKIAIKH, YTO M JUIS
rpauKoB B I€KapTOBOI CUCTEME KOOPIMHAT.
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Bxiagka Polar Axes compepXuT cieayronme 3IeMeHTHI:

Log Scale (Jlorapudmuueckas mikana) — UCIONB3YeTCs ISl CO3MaHus Jorapud-
MHUYECKOU 7-OCH.

Grid Lines (BcmomorarensHble TUHUH) — OTOOPaXKaeT CETKY JTUHHIMA, COOTBET-
CTBYIOIIUX YPaBHEHUAM ¥ = CONSt U ¢ = CONSt.

Numbered (Hymepanust) — nuHWUM 7 = const U ¢ = const CHAOKAIOTCS MOATTUCIMU.

Show Markers (Iloka3are METKH ) — IIPH MOMOIIM 3TON ONIUH MOXXHO CHAa0-
JTUTHh TpaduK IBYMS JOTOTHUTEIbHBIMU ITyHKTUPHBIMHU OKPYKHOCTSIMU 7' = CONSt.
Jlnst 5TOr0 HaJO0 BBECTH HYJKHBIE 3HAUEHUS PAJNyCa B MOSBUBLIMECS SUYECHKU.
Kpome Toro, cripaBa ot rpaduka yka3bBaeTCs MUHUMAJIbHBIA 1 MAaKCUMaJIbHbIH
paIuyChl; MOXKHO YBEIMYHUTh WIM YMEHBIIUTH IpaduK, BBEAS B 9TH AYEHKH cOO-
CTBEHHBIC 3HAYCHUS.

Auto Grid (ABroceTka) —IpU YCTAHOBKE 3TOM ONLIMU YHUCIO JUHUHA CETKU
onpenensetr MathCAD.

OcTasibHbIE 3HAUEHMsI TapaMETPOB Ha 3TOW BKJIAJKE M HA APYTUX BKIAJKaX TE )K€
camele, 4TO U B citydae komaHael X-Y Plot.

MocTpoeHue rpadunka dpyHkunn z=f(x,y) B BUaE NOBEPXHOCTU
B IEKAPTOBOW CMCTEME KoopauHaT

JUist noctpoeHust rpaduka MOBEPXHOCTH MOKHO BOCIIONB30BAThCS ABYMS CIIOCOOAMHU:

a 2
gy = -y

g

Puc. 4.40 — I'paduk moBepxHOCTH

Ecnm Bam Ha10 TOJBKO MOCMOTPETH 00U BU TOBepXHOCTH, TO MathCAD nipeno-
CTaBISICT BO3MOXKHOCTh OBICTPOTO MOCTPOEHUS MOAOOHBIX rpadukoB. s 3TOrO N0-
CTaTo4HO omnpeneauth (yHKuuio f(x, y) ¥ BeINONHUTH KoMaHay Insert -> Graph ->
-> Surface Plot nin Ha)xaTh COOTBETCTBYIOILYIO KHONIKY HabopHoi nmanenu Graph (co-
yeranue kiasuil [Ctrl+7]). B nosBusmieiics rpadudeckoii 061acTu moj 0csMU Ha MecTe
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mabyoHa Ui BBOJIA Ha/0 ykaszarh ums (6e3 aprymentoB) ¢pyukuuu. MathCAD aBroma-
TUYECKH MOCTPOUT rpaduk nmoBepxHocTU. HezaBucumble epeMeHHbIE X U Y TPUHUMAIOT
3HA4YEHMs U3 MIPOMEXKyTKa [-5,5].

[Ipy HEOOXOAMMOCTH 3TOT MPOMEXKYTOK MOKET OBITh YMEHBILIEH WM YBEJIUYEH.
st 5TOrO0 HEOOXOIMMO BBIJCIUTH TpadUK U BOCIONB30BaThcsi KoMaHaoii Format ->
-> Graph -> 3D Plot wm menxayTs [IPABOM KHONKO# MBIIIHK O BHIIETECHHOMY I'pa-
¢uKy U B KOHTEKCTHOM MeHIO BbIOpaTh komaHay Format. B nmosBusmemcs okne 3-D
Plot Format na Bxiagke QuickPlot Data MOXXHO yCTaHOBUTH Apyrue mapaMmeTpsl U3-
MEHEHHsI HE3aBUCUMBIX MEPEMEHHBIX X U V.

N=15

i=0.N J=0.MN
Xppig = —1.5 Xy = 1.2
Foipg = —1.5 Foay = 1.5

-Pj = Ymin T ﬁ'(-}?mm - -sz'nll

) = o0 expher® - 57

A K sz!., ‘F,i"jl

!,J. =

Puc. 4.41 — ®opMy1bl 17151 paBHOTO PACTIOIOKEHUS Y3JIOBBIX TOUEK

Jlnst mocTpoenus rpaduka MOBEPXHOCTH B ONPECTICHHON 001acTH U3MEHEeHHUs He3a-
BHUCUMBIX NEPEMEHHBIX WM ¢ KOHKPETHBIM IIarOoM UX U3MEHEHHs HeOoOXOAMMO CHaudaja
3a/1aTh Y3JIOBBIC TOYKM X; M )j, B KOTOPHIX OylyT ONpENENAThCA 3HAYCHHS (YyHKIMH.
[Tocre (a MOKHO H JI0) 9TOTO HAJO Onpeneauts GyHKuuio f(x, ), TpaduK KOTOPO X0-
TUTE NOCTPOUTH. [locie 3Toro Heo6xoaUMO CPOPMUPOBATH MATPHUILY 3HAUCHUN (DYHKIIUU
B BUne: 4;; =f(x:, ;).

Tenepsp, nocie BeinoaHeHus1 koMaHsl Insert -> Graph -> Surface Plot B nosiBus-
mieics rpagudeckoil 001acTH JOCTATOUHO BBECTH MM MaTpHIlbI (0€3 WHIEKCOB).

Ecnu BBl XOTHTE, YTOOBI Y37I0BbIE TOUKU OBLIN PACIOIOKEHBI Yepe3 paBHbIE poOMe-
KYTKH, BOCTIONB3YHTECH (hopMynaMu, H300pakeHHBIMU Ha pucyHke 4.40.

Jlnst moctpoeHus rpaduka JIMHUN ypOBHS TaHHON (QYHKIIMHM HEOOXOIUMO MOCTYTATh
TakK ke, KaK 3T0 OBUIO OMHCAHO BHIIIE, TOJIBKO BMecTo koMaH bl (IToBepxHOCTH) cinenyeT
BbIOparh komaHay Contour Plot (KontypHsblit). AHanornyHo, npu nomouy koMmau sl 3D
Bar Plot (3D JluarpamMMbl) MOXKHO TIOCTPOUTH TPEXMEPHBIN CTON0UAThI TpaduK aH-
HO (GyHKIHH, Tipu niomoiy koMaHael 3D Scatter Plot (3D ToueuHslii) — TpexMepHBIit
TOYEUHbIH rpaduk, a npu nomouu koMauasl 3D Patch Plot (3D JlockyTHbIit) — Tpex-
MepHBIN rpaduK MOBEPXHOCTU B BHUJE HECBA3aHHBIX KBAJPATHBIX IUIOLIAI0K — IIIOCKO-
CTEH ypOBHS JUISl K&KJIOM TOYKH JAHHBIX, NAapAJIEIbHBIX MNIOCKOCTH X — Y.
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A

Puc. 4.42 — Bunpl rpadukoB MOBEPXHOCTH

MocTpoeHune rpadrka NoBEpPXHOCTU, 3aaHHON NapaMeTpUYECKM

Ecnu moBepXHOCTB 3a/1aHa apaMETPUUECKH, 3TO 03HAYAET, YTO BCE TPU KOOPIHHA-
TBl—X, U ¥, U Z—3a/laHbl Kak (DyHKIMHU OT JBYX mMapameTpoB u u v. CHadana HeoOXo-
JMMO 3aJ1aTh BEKTOPBI 3HAUYEHHH MapaMeTpoB u; U V;. 3aTeM HEOOXOIMMO ONpPENEIUTh
MaTpHIIBl 3HaYeHui (QyHKIMi koopauHar x(u, v), y(u, v) u z(u, v).

[Tocne Bri6opa komanasl Surface Plot 8 MathCAD-pokymenTte nosiButcs rpaduye-
ckast obnmactb. B ¢cB0OOHOM stueiike BHU3Y 00JIaCTH HAJ0 B CKOOKax yka3aTh uMeHa (6e3
apryMEHTOB U MHJIEKCOB) TPEeX MaTpHIl —X, ), Z.

dopmaTnpoBaHue TpeXMepHbIX rpadnKkoB

Ecnu Bac He ycTpanBaeT BHEUIHMNA BUJ CO3aHHOTO TPEXMEPHOTro rpaduka, Bbl MO-
JKETE€ U3MEHUTH €r0, BBINMOIHUB KoMaHay Format -> Graph -> 3D Plot vnu BblnonHuB
JIBOMHOM IIIETYOK MBIIIKOM Ha Tpaduueckoil obiaactu. B pesynsrare Ha kpaHe MOSBUTCS
nuanoroBoe okHO 3-D Plot Format, no3Bosstomniee U3MEHSTh MapamMeTpbl 0TOOpakeHus
rpaduka. Mbl paccMOTpUM 371€Ch OCHOBHBbIE OmIuH. Pa3oOparbcsi BO BCeX TOHKOCTAX
yIpaBJIeHUEM BHUJIOM rpaduka Bbl MOXKETE CAMOCTOSTENIbHO, IOCTPOUB IpadUK U MOIKC-
NepUMEHTUPOBAB, BBIOMpAs TE WIN WHBIE ONIIUU.

Huanorosoe okHo 3-D Plot Format conepxut Heckonbko Bkiagok. Hekoropeie u3
HUX MBI PacCMOTpPHUM OoJsiee MOApOoOHO, a /Ui APYTHX — OMUILEM JHUIIb UX (PyHKIHO-
HaJIbHOE Ha3HAYCHUE.
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-t
RHJ:I =%e 7 r(uﬂ =de

% 5= (RU#i) + oli)-coslyj))-cos(dy
7; ;= (RU#) + o{di)-coslyj))-sinley

-t
5

Ei,j = 1'|I¢1:| : si.t1|:1.|.rj:|

Puc. 4.43 — 3aganne noBepXHOCTH, 33JaHHOM MapaMeTPUUECKU

(X’E‘r’z)

Puc. 4.44 — I'paduk nmoBepxXHOCTH, 3a/laHHON MTapaMeTPUUYECKU

Ha Bxmanke General (OOmiue cBoiicTBa) BBl MOXKETE:

e B oGnactu View 3anarh HampaBieHHe B3IIsAa HaOmomaTenss Ha TPEXMEPHBIN
rpaduk. 3HaueHue B nosie Rotation onpenenser yron moBopoTa BOKpYT ocH Z
B miockoctu X-Y. 3nauenue B nose Tilt 3amaer yron HakiioHa JIMHUM B3IVIsAAa
K miaockoctd X-Y. [lone Zoom mo3BONsSIET yBEIUYUTh (YMEHBIINTH) Tpaduye-
CKoe n300paKeHHe B YUCIIO pa3, paBHOE Hudpe, YKa3aHHOH B MOJIe.

e B obnactu Axes Style (Ctunb ocu) 3amath BUJ Oceld, BEIOpaB CENEKTOPHYIO
kHonky Perimetr (Ilepumerp) unu Corner (Yron). B nepom ciydae ocu Bce-
ra HaxoaaTcsa Ha mepeaneM ruiane. [lpu Beibope kHomku Corner Toyka repe-
ceueHus ocert Ox u Oy 3a1a€TCsl NEMEHTOM Ay MaTpULBL A.
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e B oOmactu Frames ommust Show box (Kapkac) npeanasHadena st oToopaxke-
HUSL BOKpYT rpaduka Kyba ¢ mpo3payHbIMHU rpaHsmu, a onuus Show border
(I'panu1ibl) MO3BOJSAET 3aKIIOUUTH TPapUK B IPSIMOYTOIBHYIO PAMKY.

e B oGmactu Plot 1 (Plot 2...) Display as — uMerOTCsl CEIEKTOPHBIC KHOTIKH JIJIs
npencTaBlieHus rpaduka B JIPyrux BHAax (KOHTYPHBIM, TOYCUHBIN, BEKTOPHOE
noJie u Ap.).

OnemenThl BKIAAKH Axes (OCh) MO3BOJISIFOT M3MEHSATh BHEIITHUIA BHJ] OCEH KOOP/IMHAT:

e IlocpenactBom ommmii obiactu Grids (CeTkn) MOXHO 0TOOpa3uTh Ha rpaduke
JIMHUY, ONMCHIBAEMBIE YPAaBHEHUSIMH X, ), Z = CONSt.

e Ecnu ycranosnens! onmuu Show Numbers (Hymeparus), oto6pakarorcst MeT-
KM Ha OCAX U IIOAIINCHU K HUM.
[Ipu sToM psagom ¢ ocsimMu Ox n Oy yKa3bIBarOTCsSl HE 3HAUEHUS Y3JIOBBIX TOUEK
X;, Vj, @ 3HAYEHUs] MHJIEKCOB i M j, B TO BpeMs Kak ock Oz pa3MeyaeTcs B COOTBET-
CTBHH C IIPOMEKYTKOM, KOTOPOMY IPHHAIEKAT 3JIEMEHTHI MATPHIIbI 3HAYEHUM A ;.

e Ecnu ycranosnena onmus Auto Grid (ABroceTka), mporpamma caMOCTOSITENb-
HO 337la€T PACCTOSHUE MEXAYy COCEIHMMH OTMETKaMH Ha ocsix. Bbl moxere
CaMHM yKa3aTb YHCIIO JUHUHN CETKH, €CIIU OTKIIIOUUTE YKa3aHHYIO OIIHIO.

e Ecnu ycranosnena onmust Auto Scale (ABtomikana), To MathCAD cam onipene-
JSIeT TPpaHUIbl TOCTpOoeHHs rpaduka nu MacmTaldbl Mo 0cAM. MOXKHO OTKIIFOUUTh
JAHHYIO OMIIMIO U I KQKIOW OCH CaMOCTOSTENIBHO 33JaTh Mpeaessl H3MEHe-
HUs nepeMeHHbIX B noyiix Minimum Value (Munumym) 1 Maximum Value
(Makcumym).

Bxiianka Appearance (BHemnramii BUA) TO3BOISET U3MEHSATH ISl KaXXI0T0 rpaduka
BUJ ¥ IBET 3anuBKU moBepxHocTH (o6macth Fill Options); By, 1BET U TONIIMHY J10-
MOJTHUTENBHBIX JIMHUHN Ha rpaduke (o6nacts Line Options); HaHOCUTh Ha Tpad UK TOUKU
nanubixX (ommus Draw Points o6mactu Point Options), MeHSTh X BUA, pa3Mep U IIBET.

Bxuiagka Lighting (Ocsemenune) npu BkiatoueHuu onuuu Enable Lighting (Hanu-
YHe IMOJICBETKM) MO3BOJISAET BbIOPATh I[BETOBYIO CXEMY JUIS OCBEILEHHS, «yCTaHOBUTH
HECKOJIbKO MCTOYHHMKOB CBETa, BHIOpAB Ul HUX IIBET OCBEIICHUS M ONpPEJENIUB €ro Ha-
npaBJieHHE.

Bxnanka Backplanes (3agHue MmiocKocTH) TO3BOJIIET W3MEHUTH BHEITHUN BHJI
IUIOCKOCTEH, OTPaHUYMBAIOIIMX O0JACTh MOCTPOEHUS: IIBET, HAHECEHUE CETKH, OIpe-
JICJIEHUE €€ 11BETa U TOJILMHBL, IPOPUCOBKA T'PAHUI] IUIOCKOCTEH.

Ha Bxnanke Special (CrienmanbHasi) MOXKHO U3MEHSTH TapaMeTpbl IOCTPOECHHUS, CIIe-
UUYHbIE JUIS Pa3IUYHbIX THIIOB IPaHKOB.

Bxnanka Advanced mo3BosisieT yCTaHOBUTh MMapaMeTphl NIEYAaTH U U3MEHHUTH LBETO-
BYIO CXEMy JUIsl OKpalllMBaHUs MOBEPXHOCTU Tpaduka, a TakkKe yKazaThb HalpaBliCHHUE
cMeHbl okpacku (Boonb ocu Ox, Oy wiu Oz). Brimouenue oniuu Enable Fog (Ha-
anune TymaHna) penaer rpaduk HEUYETKHM, CJIETKa Pa3sMBIThIM (TIOMynpo3padHbIM). [lpu
BKtoueHuu onuuu Perspective (IlepcriekTtrBa) mosBisieTcsi BO3SMOXKHOCTh yKa3aTh B CO-
OTBETCTBYIOILIEM T10JI€ PACCTOSTHUE J0 HaONI0AATeNs.

Bxnanka Quick Plot Data oGcyxnanace paHee B Hauaje paszena.
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KpuBasi B npocTpaHcTBe

TpexMepHbIe ToUeYHbIE TPaUKH MOYKHO UCHOJIB30BATh JUIs TIOCTPOCHHUS H300paxe-
HUS TIPOCTPAHCTBEHHBIX KPUBBIX. [IpOCTpaHCTBEHHbIE KPUBBIC 3aal0TCs, KaK MPaBHUIIO,
B BUJE (x(t), (1), z(t)), IZie ¢ TpeacTaBsieT co00M HeNpephIBHBIN IeHCTBUTEIBHbIN
napamerp.

Helix

(.72

Puc. 4.45 — I'paduk KpuBOii B IPOCTPAHCTBE

[TockonbKy IpU NOCTPOEHUH TpeXMepHOM TodeuHol auarpammbel MathCAD nos-
BOJISIET OTOOpakaTh Ha TpaduKe TOIBKO OTAEIbHbIE TOUKH U COCTUHSIONINE UX JIMHUH,
HEOOXOMMO CHavasa ONpeeNIuTh TPU BEKTOpa KOOPAMHAT — X;, Vj, Z;.

M =36 “HMCcno aHa4deHWl NapameTpoe
i=0.H-1 WHoekCcHAA nepemeHHan |

X, = cns[i H n] 3a0aHWe BRKTOPOE
H KOOPOMHAT %, ¥ M Z,

; KOTORBIE AENAHKITCA
7. = sin[— 6 nj Yy HELMAMK OT

N HHAekCa | JaHHeE
EEKTOPEl KOORAMHAT

i
Zo=— 3 OMMCHIEAKIT BMHTOBYH
H NHHHUHD.

Puc. 4.46 — OnpeneneHne BEKTOPOB TPEXMEPHOM TOUEUHOM Juarpammbl

IIpoctpancTBeHHass kpuBas cosgaerca koManaoi Insert3D -> Graph ->Scatter
Plot. MoxHO Hcrons30BaTh HAOOpHYIO naHendb Graph, BHIOpaB COOTBETCTBYIOIIYIO TTHK-
Torpammy. [l coelMHeHNsT TOYEeK HEOOXOAMMO Ha BKIJIaZKe Appearance okHa (opma-
TUpoBaHus rpadukoB ykazars onuuio Line.
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BeKTOprIe n rpaganeHTHbIe nonsd

Komanna Insert -> Graph -> Vector Field Plot (Ilone BekTOpoB) CIyKHUT ISl
IPEICTABICHUSI IBYMEPHBIX BEKTOPHBIX Mol v = (Vx, vy).

[Tpu 5TOM BEKTOpPHOE TI0JIe HEOOXOAMMO BHAYAJIEC ONPEACIIUTh KaK BEKTOP-(YHKITHIO
JIByX KOOpAMHAT — X U ). 3aTe€M 3a/Iaf0TCSl BEKTOPBI 3HAYEHUH y3JIOBBIX TOUYEK X U ). [Ipn
MIOMOIIM 3TUX BEKTOPOB KOMIOHEHTHI BEKTOPHOTO moiist vx(x, y) u vy(x, y) reHepupy-
I0TCSL B BUJIE MATPUILL 3HAYECHUN VX;; U VY ;.

f(x,y) = sin(x)-cos(y)

df‘: ) Myx=10 a=-2 bh=2 1=0.Hx-1
- }:: . . . .
e | Ny=10 c=-4 d=4 {=0.Hy-1
gradix, ) = . h-a Cd-c
%5 no=a+ 1 v.=c+
o (x5 i Ne-1 "I My — 1

Fi,j = f|::-:i,5,r.]| vi,j = grad(:-:i,j.rjj Vr. .o

10

0= "‘l‘uﬂ-—.

(Vi Vi)
Puc. 4.47 — ®opmynbl U rpagKu BEKTOPHOTO U IPAaJUEHTHOTO MoJeit

[TonoOHBIM 00pa3oM MOXKHO MOCTPOUTH T'PATUEHTHOE MMOJIe CKAJISAPHON (yHKIMH
f(x, y). T'pamuentHoe mose st GYHKIUK JIBYX MEPEMEHHBIX TPECTAaBISsIET COOO0M BY-
MepHOe BEKTOpHOE Mojie. Kak ¥ B 0OCTaJbHBIX ClTyyasX, BHEITHUN BUJ N300paKEHUS BEK-
TOPHOTO IOJISI MOXKHO JIETKO U3MEHHTH, BBIITOJIHHUB IBOMHON MIETYOK B 00JIACTH Tpaduka
U U3MEHUB Tpebyemble oMK B OTKpbIBLIEMcs AuanoroBoM okHe 3-D Plot Format.

nOBerHOCTI/I, noJiydeHHble BpaweHNnemM KpuUBbIX BOKPYT oceln

WutepecHble 00beMHbIE (PUTYPBI MOYKHO TIOIYYHTh, Bpalllasi HEKOTOPYIO KPHBYIO BO-

Kpyr Toil win uHoi ocu. [loctpoenue 3TuX (uUryp BpalleHUs] CPOIHHU MapaMeTPUIECKU
3a/IaHHBIM TIOBEPXHOCTSIM.
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fix) =x si.n(:-:j2 a=-n h=1

2__

£ %)

Puc. 4.48 — 3amanne KpuBOil BpallleHUS

[Tpu 3TOM HEOOXOTUMO 00ECTIEYUTh TIEPECUET KOOPAMHAT TOUYEK (PUTYPHI TIO H3BECT-
HBIM U3 reometrpun popmynam. B MathCAD Bctpoena ¢ynkius CreateMesh, ¢ momo-
HIBI0 KOTOPOI MOXKHO TIOCTPOUTH IMapaMeTPUICCKH 3aJJaHHBIC TIOBEPXHOCTH.

Bpanterne xpue o BoEpyT ook Ox Bpanrersmie kppE ol BoEpyT ock Oy

Flu,w)=u mesh = 30 A0, W) = W sinly)

Giu, ) = fiu) cos(v) V4, %) = wcoav)
Hiu,w) = flu)- sin+) 2,7 = flw

R = CreateMesh(F,G,H,a,b,ﬂ,h,mesh?] ar = CreateI'u'Iesh(K,‘f,E,a,b,—ﬂ,ﬂ:,mesh:l

oy 2T

Puc. 4.49 — IIpumeps! Bpaimaomuxcs KpUBbIX
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AHnmaums

Haunnas c 6-oi Bepcun, B MathCAD nosiBuiIack BO3MOXHOCTh CO3/1aBaTb aHMMa-
mun. Jns ee co3manus crpouM rpaguk ¢ynkuun komannoit X-Y Plot u3 nmoamenio
Graph mento Insert. /{15 anumanmm 3agaeTcs IPOMEKYTOK U3MEHEHUS 11eJI0YHCIICHHO-
ro napamerpa FRAME (o ymonganuto ot 0 10 9).

DTOT mapaMmeTp AO0KEH BXOIUTH B omnpezenieHue GyHKIHMU, rpadUuK KOTOPOi BBl XO-
TUTE MPOHAOIIONATH PU U3MEHEHUH KaKOTO-TO Mapamerpa (Ha caMoM JeJie, BBl MOXKeTe
OTIPENIeNIUTh CBOM MapaMeTp MPOU3BOJIBHBIM 00pa3oM, JIUIIb Obl B HEM MPUCYTCTBOBA
cueT4yuk KaapoB Frame).

(flx—a-f1+fx+a- 1

r=FRAME fiff(x) =

2
A = fix—a 1 £(1) = fix+a-1
2 2

0.5

FF(
i
F(3)
e U
0 0 20

Puc. 4.50 — 3aganue anuManuu

JIJ'ISI CO3JaHus aHUMallunu HGO6XO)II/IMO BBITIOJIHUTBE CICAYIOIIUC )Iel\/'ICTBI/ISIZ

1) BriOpars xomanay Animate u3 meHio View. IIpu 3ToM MOSBUTCS AMAJIOrOBOE
OKHO Animate.

2) 3akIroYUTh MOCTPOSHHBIN TpaguK B MAaPKHUPOBOUHBIN MPSIMOYTOJIBHHUK.

3) 3aparb MUHUMaJIbHOE M MakcuMasbHOe 3HaueHus napamerpa FRAME (nons
From u To).

4) 3agarp B mojie At KOJIMYECTBO BOCIPOU3BOJUMBIX KaJpPOB B CEKYHIY.

5) BoimonHuTh METYOK HA KHONKE Animate. [Ipu 3ToM B AMaIOrOBOM OKHE BbI
YBUJUTE aHUMALIUOHHBIE KaJIPBI.

6) Jlns Bocnpou3BeNeHMs aHUMALMU LIENKHYTh Ha kHonke Play B mosBuBlIemMcs
okHe Playback (IIpourpsiBaresns).
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7) s BHeCeHMs] U3MEHEHHUI B aHMMAIIMIO BBIMOJIHUTH HISTYOK HAa KHOMKE OTKPbI-
st MeHI0 B okHe Playback.

8) Ilpu momoun koMaHAbl Save As COXpPaHUTh aHUMAIMIO B (aiiie ¢ pacuIupeHu-
eM AVL

BerpauBanue anumanuu B Mathcad-nokymeHT npousBoauTcs npu nomoiu Win-
dows Explorer. Jlyis 3Toro He0OX0AMMO:

1) 3amyctuts Windows Explorer.

2) Beomonnuts B okne Windows Explorer memnyox Ha umenu AVI-gaiina.

3) Ileperamurs AVI-daiin B cooTBeTcTBYtonmii Mathcad-n1oxymeHT.

4) Bocnpou3BecTy aHUMALHIO TIOCPECTBOM JIBOMHOIO I1eTYKa B rpaduyeckoi 001acTu.

AHHMMaIIO MOXXHO TaKe BOCIIPOM3BECTH, BBIMOJIHUB JIBOMHOM LIEIYOK HA JUHA-
MHUYECKH CBA3aHHOH ¢ cooTBeTCTBYIOMUM AVI-daiinmom nukrorpamme. s Toro 4roosl
BCTPOUTH TaKylo MUKTorpammy B Mathcad-nokymeHT, He00X0UMO:

1) Bribpars komanay Object u3 mento Insert.
2) VYcranoButh onumio Co3narb u3 ¢aiiaa.
3) BeiOpars HyxHbIH AVI-haiin npu nomomu kHonku O0630p.

4) VYcranoButh oniuu CBsi3b 1 B Bue 3Ha4YKa, MOCIE YETO BBIMOIHUTH MIETIOK
Ha kHonke OK.

[Ipu co3naHuu aHMMAIMOHHBIX KapTUHOK HAI0 OTKIIIOYUTH BCE OIIMUU aBTOMAaTH-
YECKOro MaciiTabupoBaHus rpa@UKoB U MEPEelTH K pydHOMY 3aJaHHI0 MaciuTaba. AB-
TOMaTH4eCKOe M3MEHEHHE MacIITada MOXKET MPUBECTH K CKaYKOOOpa3HOMY M3MEHEHHIO
pa3mepoB rpaduka, XOTs Ha Jieje OH JOJDKEH MEHAThCA 0€3 CKauKOB, C TUCKPETHOCTBIO,
onpenenseMoit Tonbko usMeHennemM FRAME=1, 2, 3.. .u 1. 1.

4.5 3apaHue Ha nabopaTopHyto paboTty Ne2

4.5.1 MogenupoBaHue n ob6paboTka Hay4HbIX JaHHbIX

|. Onepauumn B 3T Excel

MopenupoBaHue npouecca AP=f(T,B,[)
1. Ha nucre 1 moarotoBsre TAOIUILYy B CICIYIOIIEM MOPSIIKE:

1.1 Jlns nuana3ona kinetok B3:G6 3amaiite unciaeHHbI Gopmar ¢ 2-Ms ecs-
TUYHBIMU 3HAKaMU.

1.2 B ctpoke 1 pazmecTtute 3aronoBok «Modenuposanuey v CUSHTPYUTE €T0
B npenenax A-G. Coxpanure ¢aiin B padodueit mamnke c:\temp\kt v «C:\Do-
cuments and Settings\studentst\ My Documents\kt» non umeneMm labkt2-1.

1.3 Bsenure cnegyrouiye AaHHBIE:
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2.

A B C
1 | MonenupoBanue
2 SITHBapb
3(T -10 =b3+4
4| B 60 =b4+5
5014 0,97 =b5-0.03
6| AD =b4/b3*b5

1.4 Hannsie xietok B2,C3,C4,C5,B6 noruuecku ckonupyire 10 ki.G6.

[Toryyennsie B 30He A2:G6 Tabmu4HBIC NaHHBIE OTOOpPa3UTE BCTPOCHHBIM JIH-
HelHbIM TpadukoM. OyHkunioo AD criaanuTh, BBIACIUTH IIBETOM M TOJIIIUHON
JMHHUH, BKIIOUUTH CETKY.

3. Jlucty 1 npucBoiite ums «Mooenwy. CoxpaHure.

Ckomnupyiite nonydeHHyto Tabnuiy Ha Jlucr 2. IlocTpoiite rpaduk B cooTBert-
cTBUM ¢ 1.2. Mensas BenuuuHbel napamerpoB T,B,J1 B kononke E, mobeiitech
yMeHbleHUs 3HaueHust pyHkuuu AD B eé oToOpaxenuu Ha rpaduke. Jlucty 2
npucBonte ums «Ananuszy». CoxpaHure.

PerpeccnoHHbin aHanus 3asmcumocTtn R=f(t)

1) Ortkpoiite auct 3 U A1 KoJOHOK A U B 3amaiite uncnoBoit popmar ¢ nByms

2)

3)

4)

5)

6)

7)

JCCATUYHBIMHA 3HAKaMU.

3amalite ma”HHBIE:

A B
1]t R
21200 86,70
31248 88,03
41 30,2 90,32
51350 91,15
6 | 40,1 93,26
71449 94,90
8 50,0 96,33

[MocTpoiite BCTpOEHHBIN TOYeUHbI Tpaduk (yHkmmu R = f(¢), tme ock Y —
Conporusienue, ocb X — Temneparypa, Hadano koopauHar 1o ocu = 20.

Brinenute naHHble Ha rpa@uKe W MOCTPOWTE JUMHEHHYIO perpeccuio (MyHKT
JAunarpamma//lo6aBuThH TUHUIO TPEHA).

Brimonnute perpeccronnslii anaiu3 (myHKT CepBuc/AHaan3 gaHHbIx/Perpec-
cUsl), yKa3zaB JJisl BXOAHBIX JaHHbIX 10 Y —B2:B8, no X — A2:A8 u BbIXOI-
HbIX — A24.

B otrnenpHBIE sUEHKHM TEKyIIEro jucTa HWXe rpaduka CKONUPYHTE MOTydeH-
HbIE 3HAUCHHS KOA(PPHUIHUEHTA KOPPETAIUH U KOAPPHUINEHTOB , b 3aBUCUMOCTH
R(t)=a-t+b.

COXpaHI/ITe JJUCT C HAUMCHOBAHUEM <<PCFPECCHH».
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8) Coxpanute ¢aiin.

Il. Onepauunun B cucteme MathCAD

MogenupoBaHne Ha OCHOBE CUCTEMbl PEKYPPEHTHbLIX YpaBHEHWUMN
(Mogernb anuaemun)

1) 3amaiite uatepsan Bpemenu ¢:=0..20.

2) Jnsa nepeMeHHbIX i-WH(EKIIUs, S-BOCIPUUMYUBOCTb, 7-BbI3I0PaBINBAEMOCTbD 3a-
JaiiTe BEKTOPHI HAYaJIbHBIX YCIOBHUM U MEPEKPECTHBIX UTepauuii (cTpok — 3, Ko-

JOHOK — 1):
i 50 b1 EI.EIEIEII-st-1t
% | = | 42000 By = 5~ EI.EII:II:Il-st-it
0 ¥
& t 1 t, + 0.45 iy

3) Ilocrpoiite rpaduku 3aBUCUMOCTEH i, S;, 7, OT 1.

4) Cxommpyiite nanasie u3 m.2, 3. [Iposenure uamenenwus: st i — 20, B popmyre
st S, kodddunuent 0.0001 msmennte Ha 0.001. HaGmromaiite m3MeHEHHs
rpaguKoB.

5) Coxpanure daiin nmon nmeneM labkt2-2.

PerpeccnoHHbin aHanus 3asmcumocTtn R=f(t)

1) 3anaiite yncno uzmepenuit: N := 7 i :=0..N-1.

2) 3apaiite BekTtophl: t:= ; R:= (7 cTpok, 1 cronberr) ¢ YHCIOBBIMU JaHHBIMH U3
nyHkra [0-2.

3) Bsruucaure ko3 duieHt koppensiauu: corr(f,R) = . ..

4) Onpenenute K03PPUIUEHTHI TUHEHHOM PETPeCCUu:
a:=slope(t,R) a-=...

b := intercept(z, R) b=...

CpaBHUTE C ITOJyYEHHBIMU IIPU PETPECCUOHHOM aHanuze B Excel.

5) Banpaiire Qyukuuo: R(t) := a -t + b u nocrpoiite rpaduk (X-Y 3aBHCHMOCTb)
perpeccun R(t); or ;.

6) Coxpanure ¢aitn B paboueit qupexTopun mnoj umenem labke2-3.
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lll. MocTtpoeHune B cucteme MathCAD rpadurkoB oyHKUUI, 3a4aHHbIX
SIBHbIM Bblpa)XeHNeM

1) 3BanaiiTe paHXKUPOBAHHYIO TIEPEMEHHYIO , MEHSIOMIyIocs oT 0 10 71/2 ¢ marom
0.1; onpenenure pynkmuio f(x) = x - sin(2x)?, mocrpoiire ee rpapuk.

2) OmpenenuTe W3MEHEHHE IIEJIOTO0 HWHIACKCA [ OT Hyms go 15, x; = i/10, y; =
= x; sin(2x;),, mocrpoiire rpaduk GpyHKIHA V;(X;).

3) Tlocrpoiire rpaduk dysxuun g(x,y) = x> —)?, /e IePEMEHHbBIC X U ) MCHSIFOTCS
oT -5 1o 5.

4) Uzobpazure chepy. Ee mapamerpudeckoe mnpeacTtapieHHe UMEET BU:

R=8 0<¢<2n 0<0<m
x(@,0)=R-Cos(p)Sin(0)

y(9,0)=R-Sin(p)Sin(®)
z(p,0)=R-Cos®)

Yucno touek N = 30.

5) JlobGaBbTe OMONHUTENBHOE OnpeencHne paauyca chepst R(f) = ‘cos(FRAMEf ) ‘
[Toctpoiite anumanMoHHBIA rpaduk (4ucao kajapoB paBHO 20, YKUCIO KaapoB
B cekyHny — 3. [IpocMmoTpute Ha [lneepe mony4yuBIIyIOCS aHUMAIIKIO.

BHUMAHMUE!!! Ilepen mocTpoeHneM aHMMAaIMU He 3a0yIbTe OTKIIOYUTH AB-
TOMACHITAB!

6) Ilocrtpoiite rpaduku QyHKUINH, 3aJaHHBIX MOJISPHO:
N=15 ¢=0 1 2n
¢ =0, N
. 3n
r(@) =1+ Sin(2p + 7)

(@) =1+ Sln(3(2p +m)

7) W300pa3ute NpOCTPAaHCTBEHHYIO KPHUBYIO:

N=40 x, = Cos(3—ni)
N

3n
i=1..N vy, =Sin(—i
Vi (N )

VYBenuubTe YMCIIO TOUEK NN, MOBTOPUTE MOCTPOCHHE MPEIbIAYIIEro rpaduka;
HOSKCIIEPUMEHTUPYHUTE, MEHSISI pa3IMuHbIE MapaMeTpbl OTOOpaKeHUs rpaduka.

8) Koneunslii pesynbrar coxpanure B daiine labkt2-4.
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IV. MNMpegobasute npenogasartento pannsl labkt2-1,2,3,4

BeimonnenHnast pabora odopmisiercss B Buiae ordera (TeKCToBbli popmar — *.pdf),
KOTOPBIA comepkuT (aiinl labkt2-1 — labkt2-4, u BeichLIaeTCs Ha mMpoBepKy MPenojfaBa-
Temo. MakcuMallbHO JIOIYCTUMBIN pa3mep ¢aiina ¢ otueTroM — 2 MO.

[Ipu opopmienun otdera no JiabopaTopHoi paboTe HEOOXOUMO PYKOBOACTBOBATHCS
[Monoxennem TYCVYP (https://requlations.tusur.ru/documents/67).

1)

2)
3)
4)

5)

6)

7)

Kaxwe u3 BHUJOB CTaTUCTHYCCKOI'O aHaJIn3a BO3MOKHO BBIIIOJIHUTH B EXCGI?
1. Ananus ®@ypse; 2. Ananus Jlannaca; 3. KoBapuannonssiit ananus; 4. Pe-
(paKkLMOHHBIN aHATH3.

Kakoii popmar ccbuiku Ha siueiiky B EXcel Oyner cuHTakcu4eckud BepHBIM?

1. =JTuct1!F2; 2. =Jluct1!F2-F1; 3. =F2. 4. =Jluct1!(F2:F4)*2.

[TpuBeanTe Gpopmymny AJst OIpeaeICHUs CKOIB3AIIEro cpeanero s Excel u yka-
XKHTE, B KAKOM Cllyyae IpUMEHEHHEe JaHHOTO METOo/a aHAJIM3a OIPaBJaHo.

Kaxkne nmporpaMmmHbIe CpeCTBa UCIIONB3YIOTCA U1l MATEMAaTUYECKUX PACUETOB:
1. Mathcad; 2. Corel Draw; 3. Matlab; 4. Mathtype.
Kakoii Bun rpaduka B Mathcad ciyxuTt 1is npencraBieHus: QyHKIuu Z =

=f (X, Y) B BUJe TOBEPXHOCTH B TpexMepHOM poctpaHctse: 1. X-Y Plot; 2.
Surface Plot; 3. Vector Field Plot; 4. 3D Scatter Plot.

Kaxas ¢pynkuus Excel ucnionssyercs uist TMHEHHOTO perpecCUBHOrO aHajm3a?
1. PAHT; 2. JIMHEVH; 3. JIMHPET; 4. [INPCOH.

OnwumuTe mocae10BaTeIbHOCTh JEHCTBUH, KOTOPYIO HEOOXOAUMO TPEJINPUHSTH
1 moctpoenns B nporpamme Mathcad rpaduka dyukiuu y = X2/°, rae X €

€ [-100..100].


https://regulations.tusur.ru/documents/67

[naBa 5

KOMIBbKOTEPHbBLIE TEXHOJ10T I
B OPOPMJIEHNN PE3YIIBTATOB
HAYYHbIX NCCITEQOBAHN

5.1 lNpouecc n cpeactea ohopMneHns HaydHbIX paboT.
cnonb3yemble nporpamMMHble cpeacTBa

Pe3ynbTarel Hay4HBIX HCCIIEIOBAaHUNA MOTYT OBITh MpEICTaBICHBI B BHJE OTYETA,
JIOKJIa/ia, CTaTbu | T.11., B O()OPMIIEHUM KOTOPBIX B HACTOSIIEE BPEMsI IIMPOKO HCIIOIb-
3YIOTCS CPEJICTBA BBIYUCIUTENBHON TeXHUKU. OOBIYHO MPOIIECC CO3JaHUs HAy4YHOTO J10-
KyMEHTa BKJIIOYAET:

1) IloaroToBKy TEKCTOBOM YacTH, coAepiKaiieil GopMybl U CIIEIICHMBOJIBI.

2) ®opmupoBaHue TAOIHIl U UX TpaduuecKoe 0ToOpakeHHE.

3) IloaroToBKy WILTIOCTpALMii B BUZIE CXEM, PUCYHKOB, YepTeXKEH, IpaHKOB, THarpaMM.
4) I'paMMaTHuUeCcKHi U JEKCUUECKUH KOHTPOIb.

5) HMmopT pUCYHKOB M rpaduyecKkux n300pakeHUH U3 APYTHX CHUCTEM.

6) Ilpsimoit u 0OpaTHBIN MEepeBOADI.

7) ®opmarupoBaHHE JOKYMEHTA M T€YarTh.

Hazpannsie ornepanuu B OCHOBHOM HNOAACPIKUBANOTCA TCKCTOBBIMU U T3.6JII/ILIHBIMI/I
nporeccopamMu oOIIero Ha3HaYeHHs, CUCTEMaMH I'PaMMaTHYeCKOro KOHTPOJIs, aBTOMa-
TU3UPOBAHHOI'O IEPEBOAA, 4 TAKKE KOMIIJICKCHBIMHA U MHTCTPUPOBAHHBIMHU CUCTEMAMMH.

HCO6XOHI/IMO OTMCTUTH, YTO IMOATOTOBKAa HAYYHBIX pa60T HACBIIICHHBIX MaT€MaTH-
YeCKUMH, XUMUYECKUMHU (OpPMyJaMH, UMEIOIIUMH HECKOJIBKO YPOBHEH, MpelcTaBIseT
orpeieneHHble TpyaHoCTU. [Ipobiema pemiaeTcs HCToIb30BaHUEM CIICIIHATBHBIX pelaK-
TOPOB JUIsl HAyYHBIX JIOKYMEHTOB, K KOTOPbIM MOXKHO oTHecTH: MathType, OpenOffice
Writer, LaTeX u np. Bo3M0XHO HUcnionb30BaHue s 3Tux uesner cucrembl MathCAD.
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[ToaroroBka Hay4YHBIX TEKCTOB CUJIBHO HACHIMIEHHBIX (hopMysnamu Hanbosee 3¢dexTus-
Ha B cucteme TEX (ViTEX), rne Habop (hopmMys BBIOTHSAETCS CPEACTBAMU CIIELHAb-
HOTO $5I3bIKa, YTO YCKOpSIET Mpolecc B 2 — 3 pasa.

TectoBslii pegakTop Word noaaepuBaet Mpouecc Co3AaHusl HayYHbIX TOKYMEHTOB
CJIEIYIOIUMU CPEJICTBAMMU:

1) ®ynkuusa BeraBka/CumMBOII TIO3BOJISET HCTIOIB30BATh B TEKCTE PA3IMUHBIE CHMBOJIBL.

2) Kuonku «Hanctpounslity, «IlogcTpodyHbliny U COOTBETCTBYIOLIUI MyHKT MEHIO
®opmat/llIpu¢T oGecnieynBalOT COOTBETCTBEHHO YCTAHOBKY BEPXHUX U HIXK-
HUX MHJIEKCOB.

3) Penaxrop ¢popmyn Equation obecnieunBaet BO3MOKHOCTh HAOOpa GOPMYII C CUM-
BOJIAMH I'PEUYECcKOro andaBUTa, MaTEMaTHYE€CKOTO aHAIM3A | T.II.

4) BeInonHEeHNE HECTOKHBIX CXeM U N300paKeHUH C MOMOIIBI0 (PYHKIMH TaHEIH
HHCTPYMEHTOB — «PHcoOBaHMe», B 0COOEHHOCTH MOJIE3HOM JUIS CO3/IaHMs OJIOK-CXEM.

5) Co3nanue u penaktupoBanue Tabmui (myHKT Tadauuna).
6) I'pammaruueckuit koHTposb — myHKT CepBuc/Opdorpadus.

7) 3amMeHa NOBTOPSAIOIINXCA CI0B Ha CHHOHUMBI (ITyHKT CepBuc/S3bik/Te3aypyc).

B co3maHum HaydHBIX TOKYMEHTOB, KDOME PEIaKTOPOB HAYYHBIX TEKCTOB, MCIIOJb-
3yIOTCA CIIeyIOIUe IPOrpaMMHBIE CPECTBA.

®opmMupoBaHue TaOMUYHONW MH(OPMAIMU 11eJIecO00pa3HO BECTH CPEACTBAMHU Tald-
In4HBIX nponeccopos (Excel, OpenOffice Calc) c ucnonb30BaHUEM BO3MOXKHOCTEH Ipa-
¢uueckoro oTodbpaxeHusl.

JI1st co3MaHust CIIOKHBIX TPadUUECKUX HILTIOCTPAIN B HAYYHBIX JTOKYMEHTax ya00-
Hee MPUMEHATh CUCTEMBI J1eNioBoi rpaduku (Hanpumep, CorelDraw, Adobe Illustrator)
u reomeTpuyeckoro Mmonenuposanust (AutoCAD, Komnac v T.11.).

D¢ dexTUBHBIN rpaMMaTHYeCKUid KOHTPOJIb TEKCTa BBIMIOIHSAETCS C MOMOIIBIO CIie-
HUAIU3UPOBAHHBIX cucteM thna Opgo, Hunspell, Aspell v 1. 1.

®oTon300paKeHUsT B TEKCT JJOKYMEHTA MOXKHO BCTPauBaTh, HCIOJB3YsI CKAHUPOBA-
HHE U CPEJICTBA ONTUYECKOTO PACIO3HABAHMSA, CPEACTBA UX PEIAKTUPOBAHUSA U LUPPO-
Byto (potorpaduro (Hanpumep, FineReader, Adobe Photoshop w T.11.).

ABTOMaTU3MPOBAHHBIN MEPEBO/I MOXKET OBITh pean3oBaH cuctemMamu Promt, Socrat,
Google Translate.

B obecrieueHnn KOMIUIEKCHOTO CO3MaHHs JOKYMEHTOB B HACTOSIIEE BpeMs Cyllie-
CTBYIOT HAIlPaBJICHUS:

1) IlpuMeHeHWE WHTETPUPOBAHHBIX MPOTPAMMHBIX CHCTEM, OO0CCIICUYMBAIOIINX
B paMKax OJHOW CHUCTEMBI CO3JlaHWE TeKcTa, Tabmui, rpadukoB (Framework,
Works).

2) Hcnonp3oBaHWE KOMITJIEKCOB B3aMMOCBSI3aHHBIX POTPaMM B paMKaXx OJTHOH ore-
paunoHHoi o6onouku. Hanpumep, MS Office Bxitodaer camocroarenbheie [1C
Word, Excel v np., HO UMEIOIIME MEXaHU3M 3PPEKTUBHOTO 0OMEeHa JTaHHBIMHU.

3) T'unepcpensl 1 MyIbTUMENUNHBIE CUCTEMBI.
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5.2 Komnnekcbl B3auMogencTBYOLLNX MPUNOXEHNH.
OcHoBHble cBeaeHUd

Komriekebl B3aMMOAEHCTBYIOIMX MPUIIOKEHUN CO3JAI0TCS B COOTBETCTBYIOIIUX
OTIepaIlOHHBIX Cpefax, Kak Habop camocTosTenbHO paboTarommx cucreM. HaubGonee
M3BECTHBI TaKKe KOMILIEKCHI, Kak: OpenOlffice, LibreOlffice, Microsoft Office (MS Office) v np.

HaubGonee 3¢ deKTHBHBIM KOMIUIEKCOM aBTOMATH3allUH JI€TONPOU3BOICTBA SIBISCTCS
MS Office. OOBIYHO OH BKIJIFOYAET:

® TEKCTOBBIN npoueccop Word,
e TabmmunbIii ipouieccop Excel;
e cucreMy JUIs co3nanus npeseHrauuil PowerPoint;

® cuUCTeMy yIpaBieHUs 0a3aMu JTaHHBIX Access.

Kpome Toro, B MS Office MoryT BXOIUTh CpeACTBa sl pabOThl C 3IEKTPOHHOM
HOYTOM, JUI IJIaHUPOBaHUA paboThl oduca U T. 1.

Kaxnoe npunoxenue B MS Office nMeeT KOHKPETHOE Ha3HAYEHHE, OJHAKO PACIIO-
JaraeT CTaHJapTHBIM HHTepdelcoM, MPUCIIOCOOICHHBIM K PELICHUIO 33a1a4 MPOrPaMMBbI.

ITporpammel MS' Office nmeroT cpencTsa Uil B3aUMOACHCTBHS, 00eCIIeUnBaIOT He-
00XOTUMBIH TOCTYTI K IaHHBIM, CO3/IaBa€MbIM B PA3JTUUHBIX MPUIOKEHUAX. Bee 310 naer
BO3MOXHOCTb 3(PPEKTUBHOIO CO3AaHUSI KOMIUIEKCHBIX IOKyMEHTOB, B TOM YHCJIE U pa3-
HBIMHU TOJIb30BaTeNIAMU. 11071 KOMIUIEKCHBIM TOKYMEHTOM 3/1€Ch TTOHUMAETCsl JOKYMEHT,
BKJIIOUAIOIIUHN TEKCT, TaOMUIbI, TPaQUKH, PUCYHKH U T.II.

[Tpu pabote B unTerpuposanHoii cpene MS' Office NCHONB3YIOTCS CIETYIOIIHE OHATHSL:

1) JlokyMeHT-mpHeMHHMK — 3TO (haiii, copeprkaliuii JaHHbIE, CO3IaHHbIE B JPYTUX
nporpammax. To €CTb TOKyMEHT-IIPUEMHHUK — 3TO COCTAaBHOM JIOKYMEHT.

2) JoKyMeHT-HCTOYHMK — (baiin, u3 KoToporo 6epercst nuHdopmMaus.

3) OO0beKT — HEeKOTOPBIH PIEMEHT TOKyMeHTa ((pparmMeHT TekcTa, pUCyHOK, (par-
MEHT WM Bcs Tabnuua, rpaduk, quarpamma u T.11.)

4) IlpnioxeHue-KJIMEHT — IpOrpamMma, C TOMOIIBI0O KOTOPOH CO3/1aeTCsl COCTaB-
HOM JTOKYMEHT.

5) IlpuioxkeHue-cepBep — MporpaMma, B KOTOPOM CO3/1aeTC OOBEKT.

CyH_[eCTBeHHBIMI/I IIOHATUAMN paCCManHBaeMOfI cpemﬂ ABIISAKOTCA TAKIKC ITOHSATHA
0 criocobax oOMeHa JTaHHBIMH MEX[Yy NMPOrpaMMaMi U TOKYMEHTaMH.

OOMeH NaHHBIMH MEXAY MPOrpaMMaMH MOXXET OCYIIECTBIATHCS CIEIyHOIUMHU
crocodamu:

1) KomupoBanue u mepemenieHue (BbIpe3aHHe) —3TO MPOCTOIl mepeHoc 0ObeKTa
U3 OITHOTO JIOKYMEHTA B JPyToil 0e3 yCTaHOBICHHS KaKHX-THOO CBSI3EH.

2) Css3biBaHUE — CIIOCO0, 00eCeUnBaIOLIUl CBA3b 00BEKTA C JOKYMEHTOM HCTOU-
HHUKOM, IJIe €r0 U3MEHEHHs NPOrpaMMOi-CEpBEpOM aBTOMATHYECKH OTPAKaroT-
csl B COCTaBHOM JokyMmeHTe. [Ipu 3ToM HE0OXOAMMO COXpaHEHHE IOKyMEHTa-
UCTOYHHKA.

3) Bueapenue — o0ecrneunBaeT CBs3b OOBEKTA C MPOTrpaMMOi-CepBepoM, HO 0Oe3
OTCJIC)KUBAHUSA N3MEHEHUH. HpI/I JaHHOM BHJIC CBA3U IMPEAOCTABIACTCA BO3MOXK-
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HOCTh PENAaKTUPOBAaTh OOBEKT B COCTAaBHOM JIOKYMEHTE CPEICTBAMHU INPOTrpam-
MbI-cepBepa. CoXpaHsITh TOKYMEHT-UCTOYHUK 3[1€Ch HET HEOOXOAUMOCTH, OHA-
KO BHEJIPEHHbIE OOBEKTHI YBEIMUUBAIOT 00beM (haiiina JOKyMEeHTa-IPUEMHHUKA.

5.3 ObmeH paHHbIMK B MS Office

Jlist peanu3aiuu cnoco0oB ooMeHa qaHHBIMH B MS Office ucTionb3yrOTCs CIIeayTo-
M€ CPEeACTBa:

e Oydep oomena Windows;

e JuHAMHYeCKHIl oOMeH naHHbiMu — DDE;

® TEXHOJIOTHUS CBA3M U BHeApeHus 00bektoB — OLE;
e TexHojorus cBsi3u B oduce (OfficeLinks);

e 3ameHa (opmara ¢aisos.

Hcnonw3oBanue Oydepa oomena Windows nns KonmupoBaHUs U niepeMelieHus Qpar-
MEHTOB JIOKYMEHTOB MEXAYy NPUIOKEHUSMU AaHAJOTUYHO JIEHCTBUIO 3THUX ONepanuil
B IpejiesiaX OJHOTO JOKYMEHTa M OTIMYAaeTCs HEOOXOIMMOCTBIO Mepexoja B COOTBET-
CTBYIOIIIEE OTKPBITOE MPUIOKEHHE. 3A€Ch UCIONB3YIOTCS KoMaHabl: Boipezamo, Konu-
posamsb, Bcmagumsb. BeraButh 00beKT U3 Oydepa oOMeHa MOKHO CKOJIBKO YTOJTHO pPas.
Kak mpasuiio, mpu konupoBaHuu HHGopManuu B Oydep ero nmpeabliayiiee coaepKumMoe
MPOMNajaeT — eCcau TOJIBKO MPHIIOKEHHE He TeperpyskaeT (QyHKIHMOHAIbHOCTh CTaHIapT-
Horo Oydepa oOMeHa omepalnroHHON CUCTEMBI CBOMM, PACHIMPEHHBIM, (YHKIIHOHAIIOM.

Ces3p Tuna DDE 1no3BoJiieT yCTaHOBUTH ITOCTOSIHHYIO CBSI3b MEXY JIByMSI OTKPBI-
THIMH TpUIOKEHUAMHU udepe3 Oydep oOMeHa. [lopsnok BeImogHEHHS PaboOT 371€ch clie-
JYIOUIMIA: 3aIyCKaroTcst 00e MporpaMMbl, BBIICISIOTCS HEOOXOqMMble (hparMeHThl J0-
KyMEHTOB, BBINIOJIHsAETCSI kKoMaHaa Konupoeams, B JOKYMEHTE-IIPUEMHUKE YKa3bIBACTCS
MECTO BCTAaBKH U BbI3bIBacTCs KomaHna Ilpaska/Cneyuanvnasn écmaeka. B nuanorosom
OKHE JaHHOTO PEKKMa BBITIOJIHSIOTCS HEOOXOUMbIE MPOLETYPHI.

Crnioco06 cBsI3bIBaHUS ITPU 3TOM pEAIN3yeTCs BKIIIOUEHUEM KHOTIKY Bemasume céa3v,
a croco0 BHEAPEHHs — KHONKOM Bemagums. 311ech ClieyeT yUYUThIBaTh, YTO HEBO3MOXK-
HO YCTAHOBHTH CBSI3b C (haiyiom, ellle He 3alHMCaHHbIM Ha JIUCK.

BcraBnsemblii B TOKYMEHT-IIPUEMHUK (PAarMEHT MOXKET OBITh M300pa’keH IMOJHO-
CTBIO WJIM B BUJIE 3HAYKa IIPU YCTAaHOBKE COOTBETCTBYIOLIETO (hIa’KKa B IMAJIOTOBOM OKHE.

Texnonorust OLE mo3BoJisieT UCMOJIb30BaTh BCTaBKy OOBEKTa HEMOCPEACTBECHHO U3
JIOKyMEHTA-UCTOYHUKA, YTO MOXKET OBITh YJOOHO AJISi YCTAHOBJICHUS CBSI3U C HEAKTHB-
HBIM NPUIIOKEHUEM.

Buenpenue o0bekTa 3TUM CIIOCOOOM BBIMOJIHSAETCS B CIEAYIOIICH MOCIe0BaTeb-
HOCTH: YKa3bIBae€TCSi MECTO BCTAaBKU OOBEKTa, aKTUBU3UPYETCS MyHKT Bcmaeka/Oov-
eKm, B JMAJIOTOBOM OKHE KOTOPOTO UCHOJb3yeTcs Bkianaka Cozoams u3 ¢haiina c yxasza-
HHEeM HeoOxonumoro ¢aitna. Crioco0 CBSA3bIBaHUS WM BHEIPEHUS peanusyercs (iax-
koM — CBsi3aTh ¢ (aiijiom.

C nomomsto Bkiaaaku Co3gaTe HOBbIN ITyHKTa Bemaeka/Oo0bekm MOXKHO BCTaBUTh
B JIOKYMEHT OOBEKT B BUZE (pparMeHTa, B TOM YHCIIE€ U3 BCIIOMOTATEIbHBIX MPOrpamMM
(narmpumep, uz WordArt, ClipArt n T.11.).
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VYnpasnenue cszamu 00bekToB DDE wu OLE BeINoNHSAETCS U3 IMATOTOBOTO OKHA
Ilpaeka/Ceasu.

V3meHeHus: B MEepeHECEHHOM (hparMeHTe BBITIOIHSAIOTCS CPEICTBAMU MPOrPaAMMBbI-
cepBepa, KOTopasi aKTUBU3UPYETCSl IBOMHBIM IIETYKOM JIEBOM KHOIIKM MBIIIHN 110 JaHHO-
My OOBEKTY (BBIXOJ — ILIETYOK BHE (hparMeHTa).

W3MeHeHus: MOYKHO BBINOJHATH U B JIOKYMEHTE-UCTOUYHHKE, I1OCIIE COXPAHEHUS KO-
TOpOTo (MPH HAIUYUM CBSA3HM) OHU aBTOMATHMYECKU MOMAAal0T B JOKYMEHT-IIPUEMHUK.

BHenpenne 00bEKTOB MOXKET OBITH BBIIIOJIHEHO M3 OTKPBITHIX PSAJOM JOKYMEHTOB
nepeMenieHreM (BblaeIeHne U OyKCHPOBAHUE MBIIIBIO) MM KOMMPOBAaHUEM (BbIJEIICHHE
1 OyKCHpOBaHWE MBIIIBI0 ¢ HaKaTueMm kinapuimu Ctrl).

Texnonorust OfficeLinks ocHOBaHa Ha MPOrpaMMHBIX BO3MOKHOCTSIX COBMECTHOTO
UCIOJIb30BaHus npuioxeHuil B MS Office. B yacTHOCTH, 3TO OTHOCUTCS:

e K co3naHuto Tabnuubl cpencrsamu Excel nenocpenctseHHo B Word. 3nech uc-
nosib3yeTcs kHonka — BeraBka Tadimusl Excel;

® BHEIPEHHIO OOBEKTOB C TIOMOIIIBIO TTyHKTa Bemaska (@ain, Pucynok, Oovekm).

3ameHa gopmara (aiisoB A1 COBMECTHOTO MCIOJIB30BAHUS JAHHBIX MOXKET BBITOJ-
HATBCA Kak IPU UCTIONb30BaHuU (aitioB npunoxxenuit MS Office, Tak u ¢aitioB 1pyrux
IpOTpaMM.

[Tpu 3arpy3ke npeoOpa3zoBaHue TPOU3BOIUTCS uepe3 MyHKT Paitn/OmKpsims v ua-
noroBoe okHO IIpeoopazoeams ¢haiin.

[Ipu coxpanenun ucnonbizyerca NyHKT Paiti/Coxpanums Kax.../Bvieecmu é ¢hop-
Mame, 7€ yKa3bIBaeTcsi (opMar JOKyMEHTa-IPHEMHHKA.

Taxum o0pa3zoM, KOMILJIEKCHast paboTa MpUIIOKEHUH 00ecreunBaeT B paMKax OJTHOM
Cpelbl CO3/JaHiE TOJHOLEHHBIX JOKYMEHTOB.

Bce neranu coBmecTHON paGoThl B MHTETPUPOBAHHOM cpelie B KOPOTKOE BpeMs Tie-
peYHCInuTh HEBO3MOXKHO. [[71s1 yenemHoro ocBoenust MS Office TpeOyeTcs KpOnoOTIUBast
paboTa ¢ pyKOBOJCTBaMH I10 SKCILTyaTalllK, y4eOHbIMU IIpOrpaMMamMu 1 OoJIbLIast mpak-
THUYECKasi paboTa 3a KOMIIBIOTEPOM.

5.4 3apaHune Ha nabopaTopHyto paboTty Ne3

5.4.1 OcbopmMmneHne Hay4YHbIX JOKYMEHTOB

|. Cpeactea pegaktopa MS Word

1) Ortkpoiite okHo MS Word («doxkymenT 1»).
2) Bsenute TekcT ¢ GpopMyIaMu:
3) BBeauTte TEKCT C pUCYHKOM:

4) Coxpanure (aiin B padboueit nanke c:\temp\kt og nmenem labkt3-1.

ll. CosgaHune komnnekcHblx gokymeHToB B MS Office

1) Ortxkpoiite B MS Word oxuo «/lokymeHT2».
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CPEJICTBA PEJIAKTOPA WORD

Penaktop dopMya ¢ ucnonb3oBanueM HIa0I0HOB MAaTeMaTHUECKHX
CHMBOJIOB MO3BOJISCT OTOOpakaTh 3aBUCHMOCTH BHIA:

— 5 n H
$\2 _ 2* )
(Aa*)" =3 Aa, = *P; (1.1)

1=l

2 o0
(Aa*)? _20° [ 22 dz. (1.2)

J7 -

Bcerpoennslii rpadudeckuii pe1akTop peaocTaBisieT BO3MOXKHOCTD BBIIOJIHATD credyiouue
cxemul:
OBBEKT
AIIK
Cucrema
0TOOpaKeHust
undopmannu
Oopa3 ITamsTs

2) Bsenute HUKEyKa3aHHBINA TEKCT U BBIIIOJHUTE 33/1aHHBIE BCTAaBKU OOBEKTOB CO-
[JJACHO YKA3aHHBIM IYHKTaM 3a/IaHMsL:

3) Orxkpoiite B Excel daiin labkt2-1. Beinenure Tabnuiy, ckonupyite B Oydep
Y BBITIOJTHUTE €€ BCTaBKY METONIOM «8Heopenuey (myHKT [IpaBka\CneunanbHast
BcTaBka\BcTaBuTh).

4) B daiine labkt2-1 BbiienuTe OUAarpaMMy M BBITIOJTHUTE €€ BCTaBKY METOJOM
«C6A3bl6aHUE» C UCTIOIB30BAHUEM KOMAaH/]I MPEABbIIYIIET0 MyHKTA.

5) BrinmonHuTe BCTaBKy pucyHka u3 oubnnoreku Word (mynkt BeraBka\PucyHnok\
Kaprunkmu). PasmecTure pucyHOK cIipaBa OT 3arojoBKa JaHHOTO JIHCTA.
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6)
7)

8)

9)

KOMNOJEKCHBI
Pucynox
JOKYMEHT
mo m.lIL 6

OT0 nOKyMeHT, cojlepikaluil naHHele (00bEKTHI), CO3JlaHHLIE B
JPYTUX mporpamMmMax.

Obvexkm — 3MeMeHT JOKYMeHTa (TeKCT, PHUCYHOK, Juarpamma,
Tabnuua u T.m.).

O6MeH JAHHBIMH MOMET BBINOJIHATECS METOJOM JHHAMHYECKOTO
obmeHa—DDE.

Hanpumep, B TeKCT, NOATrOTOBAeHHBIH B Word, MOKHO BCTAaBHTh
tabnuuy u rpadux u3z DT Excel.

Tadnupa mo n. IL1.3.

I'padur no n. I1.4.

Texunonorus OLE NO3BONAET BCTaB/ATH 00BEKTHI
HENOCpeCTBeHHO U3 (aiila— HCTOYHHUKA HEaAKTHUBHOM MporpaMMsl.

Hanpumep, BeinonuumM BcTaBKY Tabnuusl u3 bJ| Access u pucyHka
u3 bubnuorexu pucyunkos Word.

B mo m. I1.5.

Coxpanure ¢aitn nog umerem labkt3-2.

JIBOWMHBIM IIETYKOM JIEBOW KHOIKH MBI 1O Tabnuile yOeauTech B MOSBICHUN

unrepdeiica Excel.

B okne Excel cMenuTe 3aroioBok rpaduka 1 Ha3BaHUe ocu X, Habmonaiire 3To

HN3MCHCHUC B KOMIINICKCHOM JOKYMCHTC.

[TpenbsaBute npenonasarento ¢aiinel labkt3-1, labkt3-2.

1) Kakoii Mmexanusm B Windows mo3BOJIsieT NMPOBOAUTH OOMEH JaHHBIMH MEXKIY

2)

npwioxeHussmu? Bapuantel oteeta: 1. OLE; 2. COM; 3. ROM.

CKOJIBKO pa3 MOXXHO BCTaBUTh COACPIKUMOE BCTPOCHHOT'O B OIICPAllMOHHYIO CH-
cremy Windows Oydepa oomena: 1. Onun pa3; 2. JIBa pa3za; 3. beckoneuHoe

KOJIMYECTBO pa3; 4. 3aBUCUT OT BEPCUM ONEPALlMOHHON CHCTEMBI.

3) B uem ocoOeHHOCThH HCIONBb30BaHusI MexaHn3Ma CBs3bIBaHUE MIPH OOMEHE JaH-

HBIMHM M€Ky Iporpammamu’?



SAKJTKOHEHWE

Hayka u o6pa3oBanue UMEIOT MHOTO OJIMHAKOBBIX 3a/1a4. JTO KacaeTcss nHpopMaIy-
OHHOTO o0OecreyeHHs, MPUMEHEHH MaTEeMAaTHUECKUX W HWHTEIUIEKTYaJbHO-JIOTHUECKUX
METOJIOB PELICHUs 3a]a4, OpOpPMIICHUS PE3yNIbTaTOB, YIPABICHUS YU€OHBIM IPOIECCOM
u T. 1. EcTecTBeHHo, 31eCh MPUMEHHUMBI UCIIOIB3yEMbIE B HayYHBIX HCCIEOBAHUAX CO-
OTBETCTBYIOIINE DJIECMEHTHI KOMITBIOTEPHBIX TEXHOJIOTHH.

OCHOBHBIM 00BEKTOM B cHcTeMe 00pazoBaHUs siBIsieTcss o0yuaembiid. [Ipu aTom oc-
HOBHAs 3a/1aua O0Opa30BaHUsS 3aKIIOYAETCS B MPEIOCTABICHUM €My HEO0OXOAMMOW WH-
dopmanu 1Mo uU3yyaeMoW TUCHUILIMHE, OOecredyeHHH €€ 3allOMHUHAHUS U BBIPaOOTKe
YMEHUS UCTIOJIb30BaTh 3HAHUS Ha MPaKTHKE.

KommnbroTepHble TEXHOIOTUH NMPUMEHUTEIBHO K 00ydaeMOMy JTOTIOJIHUTEIBHO pea-
JU3YIOTCA B CIEIYIOMIMX TUIAX aBTOMATU3UPOBaHHBIX oOyuatouux cucreM (AOC):

1) HudopmanmoHHO-CIIpaBOYHbIe, 00eCTeUNBaOIIE U3yUyeHe MaTepraia U KOH-
cynbTanuu. JlaHHbIE CHCTEMBI MOTYT OBITh MOJHOTEKCTOBBIMH, JOKYMEHTAIIb-
HBIMH, (pakTorpaduyecKumMu.

2) Tenepupytomue ais aJanTUBHOTO 00y4YeHUs O] YIPaBICHUEM CHCTEMBI.
3) T'uneprekcToBble A GOPMUPOBAHMS 3HAHUI O] YIPaBICHUEM MOJIb30BATEINS.

4) HHCTpyKTUBHBIE, OOecreunBaromye oTpaboTKy HaBbIKOB (TPEHAXeEPHl, AETIOBbIC
UTPHl U T.11.).

5) DOkcnepTHbIe, UCTIONIb3YEMBIE 11 KOHTPOJIS 3HAHUN M CaMOTECTUPOBAHUS.

KoHnnentyanbHbIMH OCHOBAaMH I CO3JaHUS aBTOMATU3UPOBAHHBIX 00yUaIOIINUX CHU-
CTEM SIBIISIFOTCS QAN TUBHBIC AJITOPUTMBI O0yYEHHsI IO 3apaHee OINpeJIeIEHHBIM CXeMaM
U METOJIbl UCKYCCTBEHHOT'O MHTEJIJIEKTA ISl YIIpaBJIeHUs! Y4eOHBIMU MPOIIETypaMHu.

Jlnst mpenofiaBaresieil KOMIIbIOTEPHBIE TEXHOJIOTUU B 00pa30BaHUU MOTYT OBITh IIpU-
MEHUMBI ISl PELICHUS CIEAYIOIUX BOIIPOCOB:

1) TloaroToBka JEKIMOHHOTO MaTepHala, MEKTPOHHBIX yUCOHUKOB.

2) Co3znanue HHPOPMAIMOHHO-METOIMYECKOr0 00ECIeUeH s TI0 U3y4aeMbIM KypCaM.
3) IloaroroBka 1€MOHCTPALMOHHBIX CPEICTB MOMIEPKKU IIPOBEIEHUS 3aHIATHH.
4) ABromaru3auus NpOBEPKH 3HAHUN 00y4YaeMbIX.

5) CO6op u aHanM3 CTATUCTUKU JUIsl COBEPILICHCTBOBAHUS O0YUYEHHSI.

ABTOMaTU3UPOBAHHBIE O0YYAIOIINE CUCTEMbI CO3AI0TCS MU MPSIMBIM IPOTpaMMHU-
pOBaHMEM, WJIH C UCTIOIb30BAHUEM MHCTPYMEHTAJIBHBIX CPE/ICTB: IEKTPOHHBIX TaOIHIL,
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CpPEZACTB MOATOTOBKH Tpe3eHTauuil (PowerPoint), KOHCTPYKTOPOB 3JIEKTPOHHBIX y4eO-
HbIX niocobuit (EasyHelp) u T.11.

ABTOMaTH3MpPOBaHHbIE O0YyYaIOUINEe CHUCTEMbI JOBOJIBHO MHOTOYHMCIEHHBI, U K HX
YHCITy MOYKHO OTHECTH KaK MpPOCTEHINe CpecTBa U3YyUeHHs KypCOB TUCIUILINH, CIpa-
BOYHBIE CHUCTEMBI IIPOIPaMM, JAEMOHCTPALlMOHHBIE CHCTEMBI, TaK M TUIEPTEKCTOBHIE
U MyJbTUMeANHbIE (Hanpumep, Inyukaonedus Kupunna u Meghoousn).
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[TIOCCAPUM

baza Oannbix — OpraHU30BaHHAsE B COOTBETCTBHU C ONPENCIEHHBIMU ITPABUIIAMH
U TIOJZIep)KUBaeMasi B MaMsTH KOMITBIOTEpa COBOKYITHOCTh JAaHHBIX, XapaKTepU3yIoIIast
aKTyaJIbHOE COCTOSHHE HEKOTOPOH MPEeIMETHON 00JacTH M MCHONIb3yeMas IS yOBIIe-
TBOPEHMS MH(OPMALIMOHHBIX MOTPEOHOCTEH MOIb30BaTEIeH.

basa 3nanuii — crpykrypupoBanHas uHpopmaius (6a3za JaHHBIX), B ONpeeIEHHOM
o0acTy 3HaHUH, ¢ HE TIOJTHOCTHIO (POPMAIN30BAaHHBIMU TOJISIMU.

Hayxa — ocoOblii BUIT TT0O3HABATEIHLHONW NIEATELHOCTH, HApPaBICHHON Ha TOyde-
HUE, YTOUHEHHUE U PaCIIPOCTPAHEHNE 0ObEKTHBHBIX, CHCTEMHO-OPTaHU30BaHHBIX U 000C-
HOBaHHBIX 3HAHUH O MPHUPOE, OOIIECTBE U MBIIUICHHUH.

Omnupuueckuii Memoo no3Hauusi OCHOBaH Ha HETIOCPEACTBEHHOM HAOIIOICHUN U U3-
MEpEHUU 00BEKTa UCCIIEeIOBAHMS.

Humepnem — BceMupHasi cUCTEMa OOBbEAMHEHHBIX KOMITBIOTEPHBIX CETEH, MOCTPO-
€HHasl Ha UCMOJIb30BaHUU NpoTokona [P u MapuipyTusanuu nakeToB naHHbIX. HTEpHET
obpazyeT miobanbHOe MHPOPMAITMOHHOE MPOCTPAHCTBO, CIYKUT (PU3NYECKOM OCHOBOM
st Becemupnoii maytunsl (World Wide Web (WWW) u MHOXXecTBa Apyrux cHUCTEM
(MpOTOKOJIOB) NEpeaYy JaHHBIX.

Asmomamusuposannvie obyyarowue cucmemsvi (AOC)—nporpaMMHbIC CHCTEMBI,
BKJIFOUAIOIIME, KPOME CIIPaBOYHOW HH(POPMAIMK O KaKOW-ITHOO MpeaMeTHOH o0siacTu,
U Cpe/CTBa MPOBEPKHU 3HAHUM, MOJYYSHHBIX IIPU OCBOCHUU Marepuala.
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