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I'maBa 1

BBeneHne B Kypc «KOMITBIOTEPHBIETEXHOJIOT U

B HayKe U 00pa30BaHUM»

COFH&IHCHI/I}I, IMPUHATBIC B KHUI'C

I[HSI YIIydlICHUs BOCIIpHUATUSA MaTCpHaia B ﬂaHHOﬁ KHUTC HUCIIOJIB3YHOTCA ITHKTO-
I'paMMBbI U ClICHHUAJIBHOC BBICJICHUC BaKHOI I/IH(l)OpMaI_[I/II/I.

OTa MUKTOrpaMMa O3HauaeT BHUMaHUE. 371eCh BBbIJCIICHA Ba)KHAs WH-
dopmarusi, TpeOyromiasi akIleHTa Ha Heil. ABTOp 37€Ch MOXKET IOjIe-
JUTBCS C YUTATEJIEM OIBITOM, YTOOBI TIOMOYbL H30€XKaTh HEKOTOPBIX
OIINOOK.

OTa MUKTOrpaMMa O03HadaeT CoBeT. B JaHHOM OJ0Ke MOXKHO yKa3aTh
0osiee MpOCThIE WM MHBIE CIOCOOBI BBHIOJHEHUS ONpENEIeHHON 3a-
nauu. CoBET MOXKET KacaTbCsl MPAKTUYECKOTO MPUMEHEHHSI TOJIBKO YTO
U3Y4EHHOTO, WM COJIEPKaTh YKa3aHUS HA TO, KAK HEMHOTO TTOBBICUTh
3 PeKTUBHOCTH U 3HAYUTEITHHO YIPOCTUTH BBITIOTHEHNE HEKOTOPBIX 3371a4.






OTa mUKTOrpaMMa o3HayaeT npumep. B 1aHHOM G110Ke aBTOp MOKET IPUBECTH IPaK-
TUYECKUN IIpUMep AJIs OACHEHMs U pa300pa OCHOBHBIX MOMEHTOB, OTPaXKEHHBIX B T€O-
pETUYECKOM MaTepuale.

1.1 KomnbrorepHasie TexHOJOTHHA. OCHOBHBIC TTOHSTHSI

B nro6oif 007acTH IEATENPHOCTH YelOBeKa TEXHOJOTHS — 3TO COBOKYITHOCTh 3HA-
HUH 0 crioco0ax U cpeAcTBaxX MPOBEAEHUS POU3BOICTBEHHBIX IIPOLIECCOB, 1101 KOTOPHI-
MU ciieyeT 0000IIEHHO TOHUMATh BHITIOTHSAEMYIO padoTy.

B mpou3BOACTBEHHBIX Mpolleccax BaXKHEHIIMM pecypcoM sBIseTcs HHpopmanus
KaK OJIMH M3 OCHOBHBIX (DAKTOPOB MOBBIIICHHUSA X dPPEKTHBHOCTH. B 3TOM CBsA3M 1O
TEPMUHOM MH(OPMAIOHHASI TEXHOJIOTHS TIOHUMAIOT COBPEMEHHBIC BU/IbI HH(OpMAIIH-
OHHOT'O 00CJTY>KMBaHHsI, OCHOBAaHHBIE HA MCIIOJIb30BAHUH CPEJICTB BEIYUCIUTEILHON TEX-
HUKH, CBSI3U, MHOXKUTEJIBHBIX CPEJICTB U OPITEXHUKH.

KomnbrorepHbie TexHOMOrnu (0000MEHHOE Ha3BaHUE TEXHOJOTUH, OTBEYAIOLINX 32
XpaHeHue, nepenavy, oopaboTKy, 3allUTy U BOCIPOU3BEAEHNE HHPOPMALMK C UCIIOJIb-
30BaHUEM KOMIIBIOTEPOB) SIBIIIOTCSI YaCThIO MH(POPMAIMOHHBIX B 00€CTieunBaroT cOop,
00paboTKy, XpaHeHHe U nepenavyy HHpopManuu ¢ nomoinso IBM.

OCHOBY COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHM COCTAaBIISIFOT TPU TEXHOJIOTHYE-
CKUX JOCTHI)KEHHsI: BO3MOKHOCTh XpaHEHHUs MH(pOpMAllMKM Ha MAIIMHHBIX HOCHUTEISX,
pa3BUTHE CPEJCTB CBSI3U M aBTOMaTH3alusl 00pabOTKU MHPOpPMAIMK € TIOMOIIBIO KOM-
nbpOTEpA.

[TpakTHUecKku KOMIbIOTEPHBIE TEXHOJIOTUH PEATU3YIOTCS IPUMEHEHUEM TPOrpaMM-
HO-TEXHUYECKHUX KOMILIEKCOB, COCTOSAILIUX U3 MEPCOHAIBHBIX KOMIIBIOTEPOB MM pado-
YUX CTAaHIUH ¢ HEOOXOIUMBIM HAOOpOM NepupepURHBIX YCTPOUCTB, BKIIOUEHHBIX B JIO-
KaJIbHbIE U INI00aJbHbIE BBIYUCIUTEIbHBIE CETH U 00ECIEUEHHBIX HEOOXOAUMBIMH IPO-
IrPaMMHBIMHM CpeJIcTBaMu. Mcrionb30BaHNe Ha3BaHHBIX AJIEMEHTOB YBEIMUMBAET CTEIIEHb
aBTOMAaTHU3allMM KaK HAyYHBIX MCCIIEJOBAaHHM, TaK U Y4EOHBIX MPOILIECCOB, YTO CIYKHT
OCHOBOW MX COBEPIIECHCTBOBAHMS.

KommnbroTepHble TEXHOJIOTUN MOBBIMAIOT YPOBEHb 3((EKTUBHOCTH paboOT B HAyKe
1 00pa30BaHUU 3a CUET CIEAYIOMNX (aKTOPOB:

1) VmoporieHne ¥ yCKOpEHHE MPOIECCOB 00pabOTKH, TMepenadu, MpeaCTaBICHHS
U XpaHeHus: uHopmaluu.

2) VYBenuueHue 00beMa MOJIE3HOM HHPOPMAIIMU C HAKOITUTEIEM THITOBBIX PEIICHUN
U 0000I1IeHNEM OIIbITa HAYYHBIX pa3pabOToK.



3) O6ecneueHne TaAyOUHBI, TOYHOCTH U Ka4ECTBA PelIaeMbIX 3a7a4. Bo3MoKHOCTh
peanu3anuy 3a1a4 paHee He pemaeMbix. [locTaHoBKa vccinen0BaHui U Mony4e-
HUE Pe3yJIbTaTOB, HEIOCTUKUMBIX IPYTHMHU CPEJCTBAMHU.

4) Bo03MOXHOCTh aHaJM3a OOJIBIIOTO YKCIIa BAPUAHTOB CHHTE3a OOBEKTOB U IMPHU-
HATUS PELICHU.

5) CoxkpartiieHue CpoKOB pa3pabOTKH, TPYIOEMKOCTH U CTOUMOCTH HAay4HO-TEXHH-
YeCKHX paldoT MPH YITYYIICHUH YCIOBHIA paOOTHI CIICIIHATHCTOB.

KomnbroTepHble TEXHOJIOTUM B HACTOSIIEE BPEMS HUCHOJIB3YETCS MPAKTUYECKH BO
BceX cepax MesTeNbHOCTH YeloBeKa. 3ajada Hamero Kypca — 00O0OIIUTh 3HAHUS 10
KOMITBIOTEPHBIM TEXHOJIOTHSIM IIPUMEHUTEIILHO K HAYYHBIM UCCIIEIOBAHUSIM U 00Pa30BAHHIO.

OOBIYHO, MPEXK]IE YEM TOBOPUTH O MPUMEHCHHH KOMIBIOTEPHBIX TEXHOJIOTUN B Ka-
KOW-TH00 JIeATEeILHOCTH, IIPOBOIAT TIIATSIBHBIA aHAIU3 3TON chephl I ONpeaeIeHUs
11eJIECO00PA3HBIX HAPABJICHHUH €€ palliOHAIBHOTO UCIIOJIb30BaHUS.

1.2 Hayka kak 00bEKT KOMITBIOTCPU3AIIUN

W3BecTHO, 9TO Hayka — 3TO cdepa AeSATEIBHOCTH, HANPABJICHHAs HA TOIYYCHUE HO-
BbIX 3HaHMI, KOTOpas pealu3yeTcs ¢ MOMOILBIO HAyYHBIX HUCCIIEJOBAHUM.

[lenbto HayYHBIX MCCIIEJOBAHUM SIBISIETCA U3YUYEHHE OIpPENIEICHHBIX CBOMCTB 00B-
eKTa (Tporecca, SBJICHHs) U Ha 3TOH OCHOBE pa3pabOTKa TEOPUU WM MOJyYEeHUE HE0O-
XOJIUMBIX JUIsl IPAKTUKU 000OIIEHHBIX BHIBOJIOB.

Ilo neneBoMy Ha3HAYEHMIO HAyYHBIE UCCIIEOBAHUS JENAT Ha (yHAaMEHTaJbHBIE,
NPUKIIAIHBIE U HAyYHbIE pa3pabOTKH.

Dynoamenmanvrvle HAYUHbBIE UCCIEO06AHUA CEA3AHbL C U3YYEHUEM
HOBbIX S6]IEHUL U 3AKOHO8 NPUPOObl, ¢ CO30AHUEM HOBLIX NPUHYUNOS
uccneoosanull (huzuka, mamemamuxa, 6UoI02Ust, XUMUSL U M. 0.).

Ipuxnaonvie uccnedosanuna — 3mo HAXodicOeHUe CNocobo8 UCNONb30-
8aHUS 3AKOHO8 NPUPOOLL U HAYYHBIX 3HAHULL, NOTYYEHHBIX 8 (DYHOAMEH-
MANbHBIX UCCTIE008ANHUAX, 8 NPAKMUYECKOU 0eAmeNbHOCU Yell08eKd.

Paspabomku — >mo npoyecc co30aHus HOB0U MEXHUKU, CUCTEM, Ma-
Mepuaios u MmexHoN02Uutl, BKIYAOWULl N0O020MOBKY OOKYMEHMO8 OJis
BHEOPEHIUs 8 NPAKIMUKY PE3VIbIMAMO08 NPUKTIAOHIX HAYYHBIX UCCIEO08AHUIL.

Peanuzarus nesneil HaydHbIX UCCIIEIOBAaHUN BBINOIHSAETCS HA OCHOBE METOA0B. Me-
TOJ — 3TO CMOCO0 JOCTIIKEHHUS LIENH, TPOrpaMMa MOCTPOSHHs U TPUMEHEHHS TEOPHUH.

MeToibl HAay4YHBIX WCCIEIOBAHUMN JCISAT Ha CIEIYIOIIME TPYMHIbL: SMIUPUYECKUE,
IKCIIEPUMEHTANIbHBIE B TeopeTnueckue. Oco0yro TpyITy COCTaBISIOT METOIbI HAYYHO-
TEXHUYECKOTO TBOPYECTBA.



Imnupuueckue uccied08anus GblNOJIHAIOMCA C Yelbl0 HAKONIEHUs.
cucmemamuyeckou ungpopmayuu o npoyecce. Ilpu smom ucnonv3y-
HOMCs Memoobvl: HaboeHue, pecucmpayus, usmeperue, aHKemHbolil
onpoc, mecmol, SKCNEPMHbIU AHATU3.

IKcnepumenmanvHolil ypo6eHs HAYYHBIX UCCAE008AHULL — MO U3Y-
yeHue c8oUCME8 00beKMa no ONpedeNeHHOU NPocpamme.

Teopemuueckue uccned08anus nposooamcs ¢ yeivio paspabdomxu
HOBbIX MeMmOo008 peuleHUuss HAYYHO-MEeXHUYeCKUx 3a0ay, 0000ujeHus
U 00BACHEHUSI IMNUPUYECKUX U IKCNEPUMEHMATbHBIX OAHHBIX, BblAG-
JIeHUs 00WUX 3aKOHOMEPHOCIEU U UX YOPMATUZAYUU.

Ha ABYX MOCJICAHUX YPOBHAX UCIOJB3YHOTCA MCTOAbI MOJACIIMPOBAHNA, MCTObI aHA~
732 ¥ CHHTE3a, JIOTHYECKUE TIOCTPOCHUS (NPEIOIOKEHHUS, YMO3AKIIIOUCHHS), aHAJI0-
THH, WJCaTH3aIHH.

B Hay4YHO-TEXHHYECKOM TBOPYECTBE MCIIOJIb3YIOTCS KaK Ha3BaHHBIC OOIICHAYYHBIC
METOIbI, TaK U 3BPUCTHYCCKHE MPHUEMBbI d3(PPEKTUBHOTO PEIICHUs TBOPUECKUX 3ajad,
crocoOcTBytoNME Hanbosiee ObICTPOMY HAXOXAEHHUIO peIieHus (03apeHHi0), T. €. pa3Ho-
ro poJga OpUTIMHAJIBHBIC HAXOOKH.

PanmonansHast opranu3zaiiis Hay4HO-HCCIEI0BATENbCKUX PA0OT CTPOUTCS C UCTIONb-
30BAHUCM IMPUHIUIIOB CUCTEMHOI'0O IMOAX0Ja U CXEMATHYHO MOKET OBITH MmpeacTraBjiCHa
crnenyronmmM oopasom (puc. 1.1).

Hcxons u3 3a1ay HAyYHBIX UCCIIEIOBAaHUIN U TOPSAKA UX peaTnu3alliid MOKHO Ofpe-
JEJUTD CIIENYIOIIUE OCHOBHBIE HAPABICHUS PALIMOHAIBHOIO IPUMEHEHHS] KOMIIBIOTED-
HBIX TEXHOJIOTHI B HAYYHBIX UCCIIEIOBAHUSIX:

1) Co6op, XxpaHeHHe, TOUCK U BbIIa4ya HAYYHO-TEXHUIESCKOW HHPOPMAIIHH.

2) TloaroroBka mporpaMM Hay4dHBIX HCCIIEIOBAaHUIL, MOJ00p 00OPYIOBAHUS U IKC-
NEPUMEHTAIbHBIX YCTPOUCTB.

3) MaremaTuveckue pacyeTsl.
4) PernieHue HHTEUICKTYaIbHO-IOTHYECKUX 33/1a4.
5) MopenupoBanue 00bEKTOB U MPOIECCOB.
6) VYmnpaBieHHEe SKCIEPUMEHTATbHBIMUA YCTAHOBKAMH.
7) Peructpanus u BBoJ B IBM dKCIIEpUMEHTAIBHBIX JaHHBIX.
8) O0paboTka OTHOMEPHBIX U MHOTOMEPHBIX (M300pasKeHHSI) CUTHAJIOB.
9) OO6oOIIeHne 1 OlIEHKA Pe3yJIbTATOB HAYYHBIX UCCIICTIOBAHU.
10) OdopmiieHHEe U TIPEACTABICHUE UTOTOB HAYYHBIX UCCIICTOBAHHIA.

11) VmnpapneHue HAyYHO-HCCIIEI0BATEIbCKAMH PaOOTaMHU.



COop u 00padoTKa HAYHHO-TEXH. HCCIIEN.
(PMIMPHUUECKHE UCCICA0OBAHNS)

Teopernueckue DKCHEpPUMEHTAbHbIE
uccle/J0BaHus uccele/10BaHus

O0paboTka pe3yabTatoB
MCCIIe/10BaHMS

M(),Z[CJ'I HpOBAHHUC

[Ipeacrasienue u ohpopmiIeHHE PE3YIbTATOB

Puc. 1.1 — Cxema opranu3zanuu Hay4HO-UCCIIE€I0BATEIbCKON pabOThI

HawnbGonee 3(1)(1)6KTI/IBHO, KOTrJaa 9TU 3ala4u pCAJIN3YIOTCA B paMKaX aBTOMATU3UPO-
BAaHHBIX CUCTEM HAYYHBIX I/ICCJ'ICI[OBaHI/H\/JI.

1) B dem paznuune Mexny QpyHIaMEHTAIbHBIMU M MPAKTHUCCKUMU HAYYHBIMH HC-
clIEIOBaHUAMU?

2) s gero He MOXeT pUMeHATbcss DBM B HayuHbIX uccnenoBanusx: 1. [l ma-
TEMaTU4YeCKOro MoJienupoBanus. 2. s opopmieHHs pe3ylibTaTOB UCCIIE0Ba-
Huil. 3. [y cuHTE3a MpeIosKeHU 110 HalpaBJIEHUIO HAYYHBIX UCCIIETOBaHHA.

3) Uro sBisieTCs pe3ysbTaTOM UCITIOB30BaHUS KOMITBIOTEPHBIX TEXHOJIOTHI B HAY-
ke? 1. ®opmanuzanus naHHbIX. 2. CHkeHue 3 dexTuBHOCTH 00pabOTKH JaH-
HbIX. 3. [IpencraBnenue naHHbIX B hopme, HarbOosiee yI00HOM /Uit MalIMHHON
00paboTKu.






I'maBa 2

KomIiproTepHbIE TEXHOJIOTHH Ha 3Tare coopa
U IIpeIBapUTEIbHONOOPA0OTKH

2.1 Buapl Hay4HO-TeXHUYECKON MH(DOpManyu U ee
00paboTKa

I[Ipu cucTeMHOM MO/IXO/1€ HAYYHBIE HCCIIEIOBAHUS HAYMHAIOTCS CO cOOpa U mpe/Ba-
PUTEIBHON 00pabOTKN HAYYHO-TEXHUYECKONH MH(POPMALIUHU 10 TEME UCCIIeOBaHUs. JTa
nHbOpMAaIH MOXKET BKIIOYATh CBEACHUS O TOCTHIKECHHUSAX B HCCIEIyeMOi 00macT, 00
OPHUTHHAIBHBIX HJESX, 00 OTKPBITHIX 3((eKTax, HaydHbIX pa3pabOTKaX, TEXHHYECKUX
pEIIeHHsIX U T. JI.

Llenbro maHHOTO 3Tamna SABIAETCS MOJyYEeHHE OTBETOB HA CIICIYIOINE BOIIPOCHI:

1) Kakue aBTOpBI WM HAyYHBIC IPYIIIBI 3aHUMAIOTCS aHAJIOTHYHOM TeMOH?
2) KakoBbl U3BECTHBIC PEILICHHS 10 UCCIICTyeMOi TeMe?

3) KakuMu U3BECTHBIMH METOJAMH M CPEJICTBAMH PEIIAIOTCS HCCICIyeMbIC
po0JIeMbI?

4) KakoBbl HEAOCTATKH H3BECTHBIX PEIICHHA M KAKUMH MYTAMH HX MBITAIOTCS
MPEO0JIETh?

VYriaybneHHoe u3yyeHue MHGopMaluy 1o MpeaMeTy MCCIeJOBaHUs MO3BOJISIET UC-
KJIIOYUTh PUCK HEHY)KHBIX 3aTpaT BPEMEHM Ha YK€ PELICHHYIO MpoOsieMy, JAETalbHO
M3y4YUTh BECh KPYT BONPOCOB IO UCCIEAYEMOM TEME U HANTH Hay4HO-TEXHUYECKOE pe-
LIEHUE, OTBEYAIOLIEE BBICOKOMY YPOBHIO.

OCHOBHBIM HCTOUHUKOM MH(OPMALINU SIBJISIOTCS HAyYHbIE IOKYMEHTBI, KOTOPBIE 110
CHoc00y MpeACTaBIEHUSI MOTYT ObITh TEKCTOBBIMU, T'paUUECKUMHU, ayIHOBU3YaIbHBIMU
Y MAallIMHOYUTAEMBIMHU.

Hay4Hble JOKyMEHTBI IOJpa3IeIItOTCS Ha IEPBUYHBIE U BTOPHUUYHBIE, OITYOJIUKOBAH-
HbI€ Y HEOIYOJIMKOBaHHBIE.

Ilepeuunvie 0oKymenmol — >mo Knu2u, OpOWIOpsl, NepUOOUUecKue us-
O0anus (dHcypHavl, mpyosl), HAYUHO-MeXHUYeCKue OOKYMeHmbl (Cmam-
oapmul, Memoouyeckue YKa3auus).

Baxnoe 3HaueHME 371€Ch UMEET TaK)Ke MaTeHTHAs! JOKYMEHTAIMS, IO KOTOPOH MOJ-
pa3yMeBaroTCs U3JIaHMsI, COACPIKAIIUE CBEACHHUS 00 OTKPBITHSIX, U300PETEHUSX U T. TI.

K HeomnyOmMKkoBaHHBIM MEPBUYHBIM JIOKYMEHTAM OTHOCSITCSI: HAYYHBIE OTUETHI, TUC-
cepTainuu, JeNOHUpoBaHHBIE pykormucu u T. . Ouu coxepxkarcs B houge BHTULentpa.

Bmopuunsie 0okymenmol cooepicam Kpamxyro 0000uenHyo ungop-
MAayuro U3 00HO20 UNU HECKOIbKUX NEPEUUHBIX OOKYMEHMO8: CNPABOY-
HUKU, peghepamusHble u30anus, obubauoepagpuyeckue ykazamenu u m. n.




C6op u 00paboTKa HAyYHO-TEXHHUYECKOW WMH(MOPMAIIUU MOKET OBITh BBIITOJTHEHA
CIICAYIONIMMHU CIIOCOOaMU: aHKETHPOBAHUEM, COOECEOBaHUEM, SKCIIEPTHBIM OIPOCOM
U T.]., HO OCHOBOM SIBJIsIeTCsL paboTa ¢ HAyYHO-TEXHUYCCKHUMH JTOKyMEHTAMH, KOTOpas
BKJIFOYAET ITOUCK, O3HAKOMJICHHE, IPOPa0OTKY JOKYMEHTOB M CUCTEMATH3AIII0 HH(DOPMAITHH.

[Towuck BEIMONHSETCS 10 KaTajoram, pedepaTuBHbIM U OnOIMorpaduIeckuM nu3sa-
HUSM. ABTOMAaTH3aIMs 3TON MPOLETyPhl 00ECIIeYMBACTCS UCIIOIB30BAHUEM CIICIIHATH3H-
POBaHHBIX WH(POPMAIIMOHHO-TIOMCKOBBIX CUCTEM OMOIHMOTEK W Hay4HO-HCCIIEI0BATEIb-
CKHUX MHCTUTYTOB, 3JICKTPOHHBIX KATaJIOI'0B, IOMCKOM B MAIlIMHOYHUTACMBbIX 6a3ax JdaH-
HbIX (B/]), a Takke ¢ MOMOIIBIO pOrpaMM Noucka B cet Mumepnem.

Heo6xoauMo UMETh B BUAY, YTO HHPOPMAITMOHHO-TTOUCKOBBIC CHCTEMBI JACTISATCS:

® Ha JOKYMCHTAJIbHBIC, ITO3BOJIAIOIINE pa6OTaTI> C IMOJIHBIMH TCKCTaMHU HUJIK aJIpeC-
caMu JTOKYMCHTOB;

e (akrorpaduueckre, KOTOPbIE BHIAAIOT HEOOXOAUMBIE CBEICHUS U3 UMEIOIINXCS
JIOKYMEHTOB;

e WHPOPMAIIMOHHO-JIOTUYCCKUE (MHTEIUICKTYIbHEIC), TIPEICTABIISIONINE HHPOP-
MAlHIO, IOJYYEHHYIO B PE3YNIbTATE JIOTHYECKOr0 MIOUCKA U LIEJICHAIIPABICHHOT O
BbIOOpA B aBTOMATU3UPOBAHHOM PEKUME.

WHpopMaLmOHHO-IOrHYE€CKUE CUCTEMbI UCIIOJIB3YIOT 3JIEMEHTBI 3KCIIEPTHBIX CUCTEM,
0 KOTOPBIX TOBOPUTCS HUKE.

[Ipu Hanuuuu B 6a3e NaHHBIX MOJIHBIX TEKCTOB JOKYMEHTOB Ha3BaHHbBIC CpPE/ICTBA
U MO3BOJISIOT B MOJIHOM Mepe OCYILECTBUTh 0030p BbIOpaHHOM Hay4yHOH TemaTuku. Ya-
CTO JJIsI 3TOTO BIOJIHE AOCTATOYHO pedepaToB WM aHHOTAUH JOKYMEHTOB.

B npopabotke u aBromaruzanuu HTU npeobnanaror onepanuu:

e (OpMHPOBAHHE BBHITMCOK — CO3/I@HME KAPTOTEKH, YTO MOKHO PealM30BaTh, Ha-
npumep, ¢ ucnojin3oanuem Cardfile, OpenContacts;

® H3BJICYCHUC q)paFMeHTOB AJOKYMCHTOB € ITOMOLIBIO CPEACTB TEKCTOBLIX PEAAKTOPOB;

e CO3/l1aHUE€ TUIEPTEKCTOBBIX JOKYMEHTOB (CTPYKTYpPUPOBAHHBIX). 3/1€Ch MOTYT
OBITh MCIIOJIL30BaHbI UHTETpUPOBaHHbIC cucTeMbl Macromedia Dreamweaver,
LibreOffice, a Takxe cpeacTBa s3bIKOB pa3METKH THIIEPTEKCTA.

e co3gaHue JokaidbHBIX (10 mpobieme) b/I u 6a3 3nanwii (b3).

BbJl — 3TO COBOKYMHOCTH B3aMMOCBSI3aHHBIX, XPAHSLIUXCS BMECTE MAaHHBIX, JUI I10-
UCKa, U3MEHEHUs M J00aBICHUS KOTOPBIX MCIIONb3YIOTCS OOIIME YNpaBIISIONUE MPU-
KJIaJIHbIE CHCTEMBI, Ha3bIBaeMble cucTeMaMu yrpasiieHus 6azamu qaHHbIX (CYB/]). Kpo-
Mme Ha3zBaHHOro, CYB/] obGecnieunBaioT cCOpTUPOBKY, (GHIBTPALUIO JaHHBIX U (OpMHUPO-
BaHUE BBIXOJHBIX IOKYMEHTOB (OTYETHI).

Haub6onee pacnipoctpanenasivu CYB/] sisnstorest Access, MySQL. Jlnst Hebombimx
B/l MoryT OBITH UCTIOIB30BAHBI JIEKTPOHHBIE TAOJIUIIBI.

TpynoemkocTs opranu3zau Tabau4HbIX b/l MOXKHO CyIIeCTBEHHO YMEHBIIIUTD C HC-
M0JIb30BAaHUEM CHUCTEM ONTHYECKOro pacro3HaBanus (Hampumep, ABBYY FineReader) —
OCR-cucreMm, obecrnieunBaromumx 00paboTKy CKaHUPOBAHHBIX JOKYMEHTOB M UX 9KcopT B B/

N3 cpeacTB KOMIBIOTEPEHBIX TEXHOJIOTHI, B PAMKax 3TOW TEMbI, PacCMOTPUM OC-
HOBBI pa0oTHI U noncka uHpopmauuu B Humepneme, padory ¢ FineReader u CYB/]

Access.



2.2 OcHoBHEBIC cBeeHMS 00 HTEepHETe

Humepnem — scemupHas KOpnopamueHo Ynpasisiemdas CO80KYHNHOCHb
00beOUHEHHBIX KOMNBLIOMEPHLIX Ccemell, NOCMPOEHHAsA HA UCNONb306a-
Huu npomoxkoaa |\P u mapwpymuzayuu nakemos oanmwix.

HNHuTepHeT 00paszyer riaodanbHOe HHPOPMAIIMOHHOE MPOCTPAHCTBO, CIYKHUT (PH3u-
yeckoi ocHoBOM miis Becemupnoit nayruasl (WWW, World Wide Web) u MHOXecTBa
IPYTUX CUCTEM (IIPOTOKOJIOB) ME€peayu JaHHbIX.

Bcecemupnyro naytuHy o0pa3yroT MHJUIHOHBI BeO-cepBepoB cetu MHTepHeT, pacio-
JIO’)KEHHBIX TI0 BceMy Mupy. BeG-cepBep siBisieTcst mporpaMMmoi, 3amyckaeMon Ha MoJ-
KJIIOUEHHOM K CETH KOMIIbIOTEpE U HcIoib3ytoei nporokoa HT TP mist nepenaun nan-
HBIX. B mpocreiimem Buae Takas nporpamma nosydaet no cetu HT'TP-3anpoc Ha omnpe-
NeNEHHBIA pecypc, HaXOAUT COOTBETCTBYIOUIMM (haill Ha JIOKAJIbHOM KECTKOM JHMCKE
U OTHPABJISET €0 MO CETH 3alpocuBIleMy KomnbtoTepy. bosee cioxHbie BeO-cepBepbl
CIOCOOHBI TMHAMUYECKH pacrpenensats pecypebl B otBeT Ha HTTP-3anpoc. s uaen-
tudukanu pecypcoB (3adactyro (aiaoB WM UX yacTeil) Bo BcemupHoit maytuHe uc-
MOJIB3YIOTCS eInHO00pa3Hbie uaeHTuukatops! pecypcoB URI (anri. Uniform Resource
Identifier). [Ins onpeneneHrs MECTOHAXOXKACHUS PECYPCOB B CETU HCIOIB3YIOTCS €U~
HOOOpa3HbIe Jokatopsl pecypcoB URL (anrn. Uniform Resource Locator). Takue URL-
JIOKAaTOpBI cOueTaroT B cebe TexHosioruto uaeHtupukanuu URI u cuctemy HOMEHHBIX
umén DNS (anri. Domain Name System) — nomenHoe umMs (HiId HemocpeacTBeHHO IP-
aZpec B YMCIIOBOM 3anucu) BXxoauT B coctaB URL mns o603HaueHus: kommnbiorepa (Tod-
Hee — OJIHOTO M3 €ro CeTeBbIX MHTep(eicoB), KOTOPHIA HCHONHIET KOJ HYKHOTO BeO-
cepsepa.

Ennnuneit cetn UnTEpHET sIBsieTCS IOKalbHas BeruuciutenbHas cethb (JIBC), coBo-
KYITHOCTh KOTOPBIX 00BEAUHSIETCS HEKOTOPOU peruoHaibHON (I100anbHO) ceThio (Be-
JIOMCTBEHHOM MJIM KOMMEPYECKOM).

Yare Bcero JIOKaJlbHbIE CETH MOCTPOCHBI Ha TexHoorusx Ethernet wau Wi-Fi. Tex-
HOJIOTHH JIOKJIbHBIX CETeH Pean3yloT, KaK MpaBuio, PYHKIUH TOJBKO JBYX HHKHUX
ypoBHeil monenn OSI (aHrn. open systems interconnection basic reference model — 0a-
30Basi ATAJOHHASI MOJIEIb B3aUMOJICHCTBHUS OTKPBITBIX CHCTEM): (DU3MUYECKOTO U KaHaJb-
HOro. MYHKIIMOHAILHOCTH 3TUX YPOBHEH TOCTATOYHO JIJIS TOCTABKH KaJPOB B Ipe/Ieiax
CTaHJAPTHBIX TOMOJIOTHIA: «3Be3/1a» (00IIast MIMHA), «KOJIBIIO» U «JICPEBOY.

Ha BeICIIEl CTynEeHH perMOHAJIbHBIE CETH COEAUHSIOTCS C OJHOW M3 TaK Ha3bIBae-
MBIX OMOPHBIX ceTel MHTepHeT (B AEHCTBUTEILHOCTH PErHOHAIBHBIE CETH MOTYT OBITh
CBSI3aHBI MEXJIy COOOM 0€3 BhIXOJla Ha OMOPHYIO CeTh). B KauecTBe COCAMHUTEIILHBIX
avHAN B THTEpHETE UCTIONB3YIOTCS TPOBOIHBIC IMHUK CBSA3H, ONTOBOJOKOHHBIE, Pano-
CBSI3b M CITYTHUKOBAs CBS3b H JIP.

OueHb YIPOIIEHHO CTPYKTYpY MHmepHema MOXHO TIPEICTaBUTD CIICAYIOIICH CXEMOI:



I11mo3 B MHTEpHET

XK P

N

|

KAHAJI CBA3H

JIBC (xnueHTHI) HnTepnet

Puc. 2.1 — Cxema opranuzanuu HTEpHETA

3mech:

XK: xoct-kommbioTep (cepBep) — mouHas OBM, obecrneunBaronias BbIOJIHEHNE 3a-
IIPOCOB KIIMEHTOB;

P: poyrep (mapupyrusarop) — OBM, ynpasnstonas aapecauueil nudopmanuu;

IIP: mpoBaiinep — cepBucHas ¢upma, obecrieunBaromas 10ctyn B MHTepHET (00BIU-
HO IUJIATHBIN) U UMEIOIasi MOIHBIA KOMIBIOTEP MIIM KOMIUIEKC.

Paborta B Mnmepneme MOXKET BBIIOIHATHCSA B HECKOJIBKUX PEKUMAX, MTOAJICPKHUBA-
€MBIX COOTBETCTBYIOIIMMHU POTOKOJIAMH OOMEHA JaHHBIX. DTO CIEAYIOIINE PEKUMBIL:

1) TepMHHANBHBIA PEKUM — MPOTPAMMBbI KIIMEHTOB BBIMOIHSAIOTCS Ha Y3JI0BOM CeEp-
Bepe cetu. [Iporokon TCP/IP.

2) Wurepaktusnbiii (dialup-1P) SLIP/PPP.
3) Takernsrii. [IpoTokon UUPC.

Haubonee yacto ucnonbsyercs npotokon TCP/IP, rne TCP — obecnieunBaer me-
penauy cooOmeHuil ¢pparmenTamu, cOOpKy M MPOBEPKY MEpellaHHOro AoKyMmeHTa; IP —
obecrieynBaeT J0CTaBKy MH(OpMAalMU KOHKPETHOMY ajpecary, T.e. kaxasii XK B cetn

uMeeT cBOM yHUKanbHbIN |P-aapec B BUJe 3amUCH, COCTOALIECH U3 YETHIPEX JECATUUHBIX
uucen (ot 0 mo 255), pasnenéHHbix Toukamu (B ciydae Bepcuu mportokona IPv4), Ha-
npumep 192.168.1.254, wim (B cnydae IPv6) B Buae 3ammcu, COCTOSIIEH W3 BOCHMHU
TPYIII, Pa3JeNeHHBIX TBOCTOYNEM, COCTOSIINX M3 YETHIPEX MIeCTHAIATEPUIHBIX U,
nanpumep fe80:0:0:0:200:f8ff:fe21:67cf.

[Tonb30Barens ceTu (OpraHu3anus WM 4acTHOE Juio) B MHTepHeTe unentudunm-
pyeTcs UMEHEM T10JIb30BaTelsl U UMEHEM JIOMEHA, Pa3/Ie/ICHHbIX 3HAaKOM @:

......................... ’r\ '§ HpHMep

Humepnem nipeiocTapisieT CIeyIINe BO3SMOXKHOCTH:
1) Tlouck u npocmotp uHpopmaiu (WWW).
2) Jocrym k yaaaeHHbM 0a3zam ganubix (WAIS).



3) Css3pb u ynanennsnii qoctymn k apyrum IIK (Telnet, RDP).
4) T'pynmsl HOBOCTeH, moanucku u T. 1. (RSS).

5) Cpencta, B KOTOPBIX IOJIb30BATENIM MOTYT HANPABISATH CBOM COOOIICHHS 1 3HA-
KOMUTBCS ¢ UMEIOLIUMHUCS (ghopymut, coyuanvhvie cemu).

6) Dnexrponnas nmoura (POP3, IMAP).
7) PasroBop TekcTOM Ha 3KpaHe B peskume peanbHoro Bpemenu (IRC, 1CQ, Skype).
8) Ilepechuika daitnos (FTP, P2P).

Bce Bo3moxHOcTH MHTepHeTa peanus3yloTcsi ¢ MOMOUIbIO CIEHUATU3UPOBAHHOTO
MIPOrpPaMMHOTO 00ecIIeYeHHUsI.

BonpmmHacTBO MTHGOPMAITMOHHBIX PECYPCOB HAXOMIATCS HA cepBepax y3noB Mumep-
nema, umeomux yauBepcanbusie URL-anpeca (1oxkatop URL).

N3navanbHo sokatop URL Obul pazpaboTaH Kak cucreMa AJii MaKCHMalbHO €CTe-
CTBEHHOT'O YKa3aHHUS Ha MECTOHAXOXKJEHUE PecypcoB B ceTH. JlokaTop AOMKEeH ObLI
OBITh JIETKO PACHIMPAEMbIM M UCIIOJIB30BaTh JUIIb OorpaHndeHHbIi Habop ASCII-cumBo-
J0B (K npuMepy, npoden Hukornaa He npumensierca B URL). B cBsi3u ¢ 3TUM BO3HUKIIA
cienymomas TpaaunronHas gopma 3anucu URL:

<cxema>://<morur>:<napoib>@<xoct>:<nopt>/<URL-myTp>?<mn2- pamMmeTpor>#<sKopp>

B sroii 3anucu:

cxemMa — cxema oOpalleHHs K pecypcy; B OOJBIIMHCTBE CIy4aeB MMEETCS B BUIY
CETEBOM MPOTOKOI;

JIOTHH — MM TIOJTb30BATENs, MCIOJIB3yeMOe JIIS JIOCTYIa K Pecypcy;

NapoJib — MapoJib YKa3aHHOTO TOJIb30BATEIS;

X0CT — TIOJHOCTBIO MPOMUCAHHOE JOMEeHHOe uMs Xocta B cucteMe DNS wmm IP-
azpec xocta B (GopMe 4YeTHIPEX NECATHUYHBIX YHCEN, Pa3Ae€HHBIX TOYKAMHU; YUCIA —
nenbie B uHTEepBasie ot 0 mo 255;

IOPT — HOPT XOCTa IJId MOAKIIOYCHHA,

URL-nmyTh — yTOuHsIOImAas MHPOpPMALUA O MECTE HAXOXJIEHHUs pecypca (3aBUCHT OT

POTOKOJIA);

nmapameTpbl — CTpOKa 3ampoca ¢ nepeiaBaeMbiMU Ha cepeep (Meromom GET) mapa-

MeTpaMHu.
Paznenutens mapamerpoB — 3HaK &.

mapametp |=3HaueHue |&mnapamerp 2=3HaueHue 2&mnapamerp 3=
=3Ha4yeHue 3

SIKOpPb — HJICHTU(PHUKATOP «SIKOPS», CCHUIAIONIETOCS HAa HEKOTOPYIO 4acTh (paszien)
oTkpbIBaeMoro jokymenTta. C pazsutueM AJAX B 3T0ll yacTu cTanu pa3Mmelarh napa-
MeTpsl a5 JavaScript Ha cTpaHHIle, M CTPAaHUIA B 3aBUCUMOCTH OT YKa3aHHOT'O SIKOPS
MOKeT B Opay3epe BBIVIIETh Mo-pasHoMy. [l oOecriedeHnss BO3MOKHOCTH MHJIEKCH-
pOBaHUs MMOJOOHBIX CTPAHUI] MOUCKOBBIMU cucTeMaMu koMnanus Google npennoxmuna
MOJIXO/I, ITPEIOJIaratolliii UCIOIb30BaHUE 3HaKa | B Hayalle IKOpsl U HEKOTOPYIO MOJ-
JIEPKKY Ha CepBEpE cailTa.

Oo6menpunsTeie cxeMmsl (mpoTokoisl) URL BkitouaroT:

ftp — IIportokon nepenauu ¢aitnos FTP;

http — IpoTokon nmepemaun runeprexcra HTTP;



https — Crneuuanbhas peanusanus npotokoia HTTP, mcnonmb3yromas mudpoBanue
(xak mpaBwio, SSL ninu TLS) u npuMmensiemast B cuctemMax, NpeabsIBISIONINX TOBHIIICH-
Hble TpeOOBaHMs K 0€30MaCHOCTH (HAIpUMeEp, B CHCTeMax KimeHT-0ank https://ibank.ros-

bank.ru, https://esk.sbrf.ru u . 1.);
gopher — Iporokon Gopher;
mailto — Azapec 371€KTPOHHON IOYTBI;
news — Hosoctu Usenet;
nntp — Hooctu Usenet uepes3 nmporokon NNTP;
irc — IIporoxkoxn IRC;
prospero — Cny»x0a kartajoros Prospero Directory Service;
telnet — Ccpuika Ha MHTEpakTHBHYIO ceccuio Telnet;
wais — Baza gannsix cucremsr WAIS;
xmpp — [porokon XMPP (4acts Jabber);
file— Mms nokansHOTO (aiina;
data — Henocpencrsennsie nannsie (Data: URL);
Ox3otuueckue cxembl URL:
afs — I'moGansHOE MMs (aiina B ¢aiinosoit cucreme Andrew File System;
cid — Unentudukarop comepskumoro it yacreir MIME;
mid — Naentudukatop cooOmeHnit i 3JIEKTPOHHON MOUTHI;
mailserver — JlocTym K JaHHBIM C TOYTOBBIX CEPBEPOB;
nfs — Nwms daiina B cereBoii daitnopoii cucteme NFS;
tn3270 — DOmynsnus uHTepakTHBHOU ceccun Telnet 3270;

239.50 — Jloctyn k ciyxx6am ANSI Z39.50;

skype — IIpotokon Skype;

smsto — Ortkpeitie penakTopa SMS B HEKOTOPBIX MOOMIBHBIX Tele(OHaX;

ed2k — daiinooomennas ceth eDonkey, moctpoennas mo npuniny P2P;

market — Android Mapxer.

HauOonee s dexTuBHON cayx00il 1y moucka nadpopmauuu B Mumepneme siBis-
ercst World Wide Web (Bcemupnast nayruna) wmu npocro Web, ucnonb3yromas rumnep-
TEKCTOBOE TpejicTaBieHne uHdopmanuu (nmpotoxon HTTP).

Hnst o630pa uHbOpMaIuu, MOJTydeHHONH OT BeO-cepBepa, Ha KIMEHTCKOM KOMITBIO-
Tepe TPHUMEHSETCS CleluaibHas mporpamMmma — BeO-Opaysep. OcHoBHas (yHKIMS BeO-
Opay3epa — oToOpaxkeHue Tuneprexcra. BceMupHas mayTHHa HEpaspbIBHO CBf3aHa C I10-
HATUSMU THIIEPTEKCTa U TUIlepcCchUIKU. boinbiias yacte nHpopmanuu B Bebe mpencras-
nsieT co0o0if UMeHHO runepTekcT. [ obnerdenus co3nanus, XpaHeHUst U 0TOOpaskeHUs
runepTrekcTa Bo BceMupHoO# mayTuHe TpaguliMOHHO Hcnonbiyercs si3plk HTML (anri.
HyperText Markup Language), s3pik pa3meTrku runeprekcra. Pabora mo pasmerke ru-
NepTeKcTa Ha3bIBaeTCad BEPCTKOM, MacTepa Mo pa3MeTKe Ha3blBAalOT BEO-MacTepoM WU
BeOMactepom (6e3 neduca). [Tocie HTML-pazMeTku momydnuBIIHIACS TUTIEPTEKCT TTOMe-
mjaercd B Qaitn, Takoit HTML-daiin siBnsercs ocHOBHBIM pecypcoM BeeMupHoii naytu-
Hel. [Tocne Toro, kak HTML-daiin craHOBUTCS HOCTYIIEH BeO-cepBepy, €ro HauWHAIOT
Ha3bIBaTh «BEO-CTpaHUIEi». [ yiydllleHHus BHEUIHEro BHIa BeO-CTpaHUI] UCIIONb3Y-
0T TEXHOJIOTHIO KackaqHbIX Tabmuil ctriieid (CSS), koTopas o3BOJISeT 3a/1aBaTh €MHbIC
cTuIM oopMIIeHHUs Al MHOXKecTBa BeO-cTpanuil. Habop BeOG-cTpanuil oOpasyer BeO-
caift. B runeprekct BeO-cTpaHuIl 100aBISIOTCSA THIIEPCCHUIKU. [ HITEPCCHUIKN TOMOTAOT
MoJIb30BaTessIM BeceMupHO# ayTHHBI JIETKO MepeMelaThest MexXay pecypcamu ((aiina-
MH) BHE 3aBUCHUMOCTH OT TOTO, HAXOAATCSI PECYpPChl Ha JIOKATbHOM KOMITBIOTEPE WIIN Ha
YIAJIEHHOM CEepBEpE.

B cpene Web nns moBbimenns 3(h(eKTHBHOCTH TMOMCKA LENECO00pa3HO, KpoMme
HerocpenctBeHHoro BBojga URL anmpecoB, mpuMeHSATh MOMCKOBBIE CEPBEPHI M KaTallo-
ru Web, ucrnone3yromue kiroueBbie clioBa, HanOoJIee KPYITHBIMU U3 KOTOPBIX SIBIISIFOTCSI



google.com, yandex.ru, bing.com.

2.3 Pabora ¢ OCHOBHBIMH BeO-Opay3epaMu

Bpay3epbl MOCTOSIHHO Pa3BUBAIMCH CO BPEMEHH 3apoxieHUs] BceMupHO mayTHHBI U ¢ ee”
POCTOM CTaHOBWIIUCH Bee OoJiee BOCTpEOOBAaHHBIMU TporpamMmamu. HeiHe Opa

y3ep — KOMIUIEKCHOE MPUIIOKEHHE Uil 00paObOTKM U BBIBOJIA PA3HBIX COCTABISIONINX BEO-
CTpaHMIIBI M JUIsI TpEeIOCTaBlIeHHUs WHTepdeiica Mexay BeO-CaiTOM W ero IMOoCeTH-
teneM. [IpakTHuecku Bce mMOmyisipHbIe Opay3epbl paclpoCTPaHSIOTCS OSCIUIATHO WIIH
«B KOMILIEKTE» ¢ IpyruMu npuinoxkenusimu: Internet Explorer (coBmectHo ¢ Microsoft
Windows), Mozilla Firefox (6ecrnatHo), Safari (coBmectHo ¢ Mac OS X u GecrimaTHO
s Microsoft Windows), Opera (6ecriatHo, HauuHas ¢ Bepcun 8.50), Google Chrome
(6becrutatHo), Avant (6ecratHo).

Craructuka 3a Mmapt 2011 roma yreepkaaer, uro 95% nepcoHabHBIX KOMITBIOTEPOB
HAXOJUTCS TO/1 YIIPaBJICHUEM TOW WIIM MHON BEpCHH OTEpalMOHHON cucteMbl Microsoft
Windows. Hauunas ¢ Bepcun Windows 98, mratHOW mMporpaMMoil JaHHOTO CEeMEHCTBa
OIEPaLMOHHBIX CUCTEM IS IPOCMOTpa BeO-caiiToB sBisieTcst Internet Explorer (1E).

Puc. 2.2 — Kapra pacnpoctpanennoctd BeO-0paysepos B mupe ( HE Ineternet Explorer,
B Mozilla Firefox, Google Chrome, Il Opera)



2 The HTMLS test - How well does your browser support HTMLS? - Microsoft Internet Explorer
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Puc. 2.3 — Buemnuii Bug 6paysepa Internet Explorer 6

Opnnako BbIOOp mTaTHOTO Opay3epa, B KOHEUHOM MTOTE, YIIUPAETCS B IPEabsBIsie-
MbI€ K Opay3epy KOHEUHBIM MOJIb30BaTeeM TpeboBaHus. KoMy-To JOCTaTOYHO «IIpoOCTO
POTPaMMBI», & KOMY-TO HY>KHBI MOIIIHbIE CPE/ICTBA MO OTJIAKe, IUIArHHBI, MUHUMAJIN-
CTHYHBIN WHTEp(EIC 1 MOIIHBIA MEHEDKEp 3aKaveK.

Tem He MeHee OCHOBHBIE MPHUHIIMIIBI PaOOTHI C JIOOBIM Opay3epoM B cpefie JTr0oin
OTIEPAIMOHHON CHUCTEMBI COBIAJAIOT.

[lepen Hauanmom pabOThl HEOOXOAMMO BBECTH B IOJIE Ui BBOJA AJPECOB JIOMEH-
HOEe MMs cepBepa WK (OIMIMOHAIBHO) BBECTH €ro ip-aapec HemocpaectBeHHo. Creny-
€T OTMETUTh, uTo Opay3epnl Firefox, Opera, Chrome (Chromium) takxe mo3BossioT
BBOJIUTH B J[PECHYIO CTPOKY IOMCKOBBINA 3ampoc, Tak, Kak OyATO 3TO celaHO B TIOJe
CHeLHaTbHOTO TIOUCKA.

=1o1]
| E3 the HTMLS test - How well does your braws... | & -
(€ )2 | 4 -[B remistest.com 77 -] [28 - cooqe SRS -

THE HTMLS TEST

Parsing rules 2 bohus points [ § |

< IDOCTYPE hrtml> triggers standards mode Yes

HTMLS tokenizer Yes »
HTRLS tree building ves

Puc. 2.4 — Buewnnii Bun Opaysepa Mozilla Firefox 7



3 The HTMLS test - How well doe
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Puc. 2.5 — Buewnnii Bug 6paysepa Chromium 14

Opera u Firefox B mraTHO#l moCTaBke IMpeJiararoT TakKe B MOJIE CHEIUAILHOTO
[IOKMCKA BapHAHTHI JJIs MecTa moucka (puc. 2.7, 2.8).

[Tocne 3aBepiieHust ToMCKa B pabodeii yacTH dKpaHa MOSBIISACTCS HaYallbHAs CTpa-
HUIAa UHPOPMAIINH, TJIe BBIJCICHBI IIBETOM U MOAYEPKHYTHI TUIICPCBSA3H, YTO MOYKHO HC-
MOJIb30BATh I OBICTPOTO 3HAKOMCTBA C JIOKYMEHTOM M TIOWCKA HYXHON MH(POPMALIUH.
JU1st UCKITIOUEHHsI TIOBTOPOB MPH NMPOCMOTPE LIBET UCIOIb30BAaHHBIX CBSI3€H MEHsETCs.



,_(_:' The HTMLS test - How well does your browser support HTMLS? - Windows Internet Explorer
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Puc. 2.6 — Buemnnii Buj Opaysepa Internet Explorer 8

ITouck 1o HYyKHOMY CJIOBY B JJIMHHBIX JOKYMEHTaX MOKHO BBIINOJIHUTh C IOMOILBIO
xomOuHarmu kiasuin [Ctrl+F]. BepHyThest kK mpeasiayiiei IpoCMOTPEHHON CTPaHHUIIE
MOYKHO ¢ momoIibio kinasuiu [Backspace]. I[Ipu moucke MOXHO OTKPBHITH HECKOJIBKO
CTpaHMIl, KOTOpble OyIyT XpaHUTHCS B K3IlIe Ha BUHYecTepe. Bee coBpemenHble Opayse-
PBI TIOAJIEPKUBAIOT BKIIAIKH, HO PACcXOJ] MaMSTH MPH padoTe ¢ OOJIBIINM KOJIHYECTBOM
BKJIQJIOK y Bcex Opay3epoB pa3Hblil. ClieyeT yUUThIBaTh, YTO OTKPHITHE OOIBIIOTO KOJIH-
yectBa cTpanull ¢ ActiveX/Flash coaep:kiuMbIM MOKET CYIIECTBEHHO 3aMeUIUTh PaboTy
cucreMsbl (puc. 2.9). B wactHOCTH, BBHIY OCOOCHHOCTEM YCTPONCTBA ABMXKKA Opay3epa
KomnaHuu ['yri, oTaenbHble CTPaHUIBI CO3AAI0T OTAEIbHBIN Mpolecc B HaMaTu (Mexa-
HU3M TI€COYHUIIBI).

Jlna tex Opay3epoB, B KOTOPBIX INTABHOE MEHIO NMPUCYTCTBYET B HESIBHOW (opMme,
K HEMY MOYKHO TIOJTyYUTh JOCTYII, HaxkaB knasuiry [Alt].

Coxpanenne He0OX0IMMOM MH(OPMALIUK BBIMOIHIETCS OTMETKONH HEOOXOAMMOIO
(dparmMeHTa 10KyMeHTa, KOMMMPOBAaHUEM B TEKCTOBBIM peakTOp MM 3alMChI0 HA BUHYE-
cTep ¢ ucnoib3oBaHreM komOuHamuu kiasuin [Ctrl+S]. Kaxapiii Opaysep umeer cBou
0COOEHHOCTH COXpaHEHUs, KaKHe-TO MBITAIOTCS COXPAHUTh CTPAHUILY CO CKPUITaMH,
KaKkue-To BumonusMeHstot html-kox. B pe3ynbrate nmMeem pasHblii pa3mep st COXpaHeH-
Hou ctpanuisl (puc. 2.10, a-Firefox, 6-Opera, s-Chromium, 2-1E6, 0-1E8).

HezaBucumo ot Opaysepa, Haxxatue knaBuiu [[IPOBEJI] BbI3oBeT mponucThIBaHNE
crpanunsl, [Home], [End] BepryT (okyc BBEpX M BHU3 CTPAHMIIBI COOTBETCTBEHHO.

[Tpu HeoOxoauMocCTH B JIF0OOM Opay3epe MOKHO OCYLIECTBUTH I€4aTh, HA)KaB Ha
kiaBuatype [Ctrl+P]. IIpu HeoOXxoauMocTH pacriedaTaTs HE BECh BE0-CaiiT, a OTACIbHbIC
¢dparMeHTsl TeKcTa, MOKHO Tiepen HaxkatueM [Ctrl+P] Beiiennts HEeoOX0auMBIH (par-
MEHT U INpH NeyaTH ykas3aTh onuuio «lledarats Bbinenenuey. Takxke BecbMa yIOOHBIM
IpeJICTaBiIsIeTcs MpeaBapUTEIbHOE KOMMPOBAaHUE TeKcTa ¢ BeO-cTpaHulpl B Windows-
npuioxenne baoknom (gedit, kedit ams Linux) s OYMCTKH TeKCTa OT CIEIHATb-
HBIX BEO-CUMBOJIOB M MOCJIEYIOLIET0 KOMMUPOBAHUS MOJTOTOBICHHOTO ()parMeHTa TeK-
CTa B TEKCTOBBIM peJakTOp ¢ HACTPOUKOW pazMepa U CTHIIS MpudTa.
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Puc. 2.7 — BapuanTel moncka Opaysepa Opera

2.4 Tlouck B I'yrie

2.4.1 OCHOBBI IIOKCKA

YroObl BBECTH 3ampoc, HameudaTaite kiroueBble ciioBa u Haxkmute ENTER nu6o
menkauTe KHomnKy «llouck B Googley.

I'yri1 ucnonp3yeT NHTEUIEKTYalIbHYI0 TEXHUKY aHAJIN3a TEKCTOB, KOTOPast HO3BOJISAET
HCKaThb BAXKHBIE U BMECTE C TEM DPEJICBAHTHBIE CTPAaHMIIBI 10 BameMy 3ampocy. s
storo ['yrir ananusupyer He TOJIBKO caMy CTPaHHUILy, KOTOPasi COOTBETCTBYET 3aIlpoCy, HO
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Puc. 2.8 — Bapuantsl noucka Opaysepa Mozilla Firefox

£ RAvcnetuep sanau Windows P =] S| cneTuep saaau Windows =10l x|
®aiin  MapameTpel Bug  Crpaska @ain  Mapametpsl Bua  Crpaeka
Mprnoserina  Mpausccel | Bocrpoaericrene | Cere | Monwaosatenn | Mprnoxerna Mpouscce! | Boictponeicrere | Cete | Monssosaren |
Via obpasa [nm nonssosar... [ €] U0 Memaws | =] Vi oipasa [ vna nonesosar. . [ [ Manate
mstsc.exe AdrHMeTRaToR 0 00 10796 KB 2GISTrayNotlier.... A4maRnCTpaTop 5672 KB
mstsc.exe Aamactpatop 0 00 12016 KB AcroRd3Z.exe Aamrmctpatop 0 00 38532KE
notepad exe AardHHcTRaTOR 000 4 606 KB atizevio.exe SYSTEM oo 952 KB
o P 0 atizevoc.exe SYSTEM o oo 2096 KE
OrderReminder.exe  AaMdHucTpaTop 0 00 2340 KB csrss.exe SYSTEM o oo 5104 KE
PaintDothiet.exe  Aamawctpatop 0 00 49 944 KB ctfmon.exe AarvnvcTpaTop 0 00 4636 K6
PocRadmin.exe AarvucTpaToR 0 00 2526 KB E_FATIFFP.EXE AamnncTpatop 0 00 4152 KE
Portable Radmin V... Agamawctpatop 0 03 13282 KE cquiexe Aamnmctpatop 0 00 5088 KE
aip.exe AarvemeTpaTop 0 00 16024 KE ehrn.exe SYSTEM 0 00 72856 KE
services.exe SYSTEM o 0o 5836 16 explorer exe A AVMHICTDSTOD o 00 45 476 15
smss exe SYSTEM 0 o 72 K6 o : i
SOUNDMAM.ERE  Aamawctpatop 0 00 3485 KB Py SVSTEM o oD
sponlsv.exe SYSTEM 0 o 9006 KB |sass.exe SYSTEM o o
swehost.exe SYSTEM o oo 1836 K5 msdic.exe WETWORKSER... 0 00
swehost.exe NETWORKSER... 0 00 2172 K6 [ry—— AamiHMcTDaTOR 0 00
swehost.exe NETWORKSER... 0 00 3632 KB meksc.exe AamvrbctpaTop O 00
swehost.exe LOCAL SERVICE 0 00 1608 KB mstsc.exe AammcrpaTop 0 0D
swehost.exe SVSTEM 0 00 13880KE notepad.exe AdMdHAcTpSTOR O 00 4 605 KB
swchost.exe SYSTEM 0w EEELCL | opera.exe AamiHncTpaTop 0 4L 235204KE v
[ OTofipanaTs npouscee! Brex NoksopaTened 2ALLNTE Npousce [ QTofipaaTs NPOUSCCH BreX NONL30BATENEH  3apepwiTe Npousce
[poueccos: 45 [sarpyasaun: s2%  [Belaenerve namAThi 790ME 16z [Mpousccon: 48 Barpysxa LiM: 41%  [Boiacnerwe newstn: 956M6 [ 16,
7]
2 Aucnertuep sapau Windows =1 |
@ain  [apavetpel  Bua  Cripaska
Mpnnoskeria Mpouscest | Boictpoaeticrene | Cems | Momssceaten |

s obpasa [ 1mm nonssosar.. [k _un| Mamate

2GISTrayNotiFier..., AAMMHHCTRaTop O 00 5672 Kb

AcroRd32.exe ApwinecTpaTop O 00 38532KE

atizevicx.exe SYSTEM 0 0o 952 KE

atizevc. exe SYSTEM 0 0o 2 096 KE

ch <= AaminncTpatop 0 13 b

chrome. exe AnmhncTpatop 0 00 25252 Kb

chrome. exe AaMMHHCTRaTOR O 00 32 236 KE

chrame.exe AamnecTpaTop 0 61 TSPLE6KE

chrome. exe AmMMHHCTRaTOR 0 05 33 348KE

chrome.exe AawaHecTpatop 0 00 32 460 KE

chrome.exe Ammwnnctpatop 0 18 40044 KE

chrome. exe AaMMHHCTRaTOR O 00 20 FODKE

csrss.exe SYSTEM 0 o 5688 KB

ctfmon. exe Ammwnnctpatop 0 00 4 636 KE

E_FATIFFP.EXE AaMMHHCTRaTOR O 00 4152 KE

=qui.exs AamrwcTpaTop O 00 5 058 KB

ehrn.exe SYSTEM 0 00 73484KE

explorer.exe AawiHecTpaTop O 00 45476 KE

jas.exe SYSTEM 0 0o 1424K6 =]

[¥ OTofpaaTe Mpouecch! Beex MONb30BATENSH  SamepuiTs ApoLECe
[Mpoueccoe: 53 [Barpyska UN: 100%  [Bblaenetme namath: B0SME 16z

6

Puc. 2.9 — Brinenenne namsitu Opaysepamu a) Opera, 6) Firefox, ¢) Chromium

U CTPAHUIIBI, KOTOPBIC Ha HEE CChUIAIOTCS, YTOOBI OMPEACIUTh IIEHHOCTh 3TOM CTPaHUIIBI
JUIs 1ienei Bamero 3ampoca. Kpome Toro, I'yri mpeanoyuTaeT cTpaHuilbl, HA KOTOPBIX
KIIIOUEBBIE CJIOBA, BBEJACHHBIE BAMHU, PACIIONOXKEHBI HEJAIEKO JIPYT OT Apyra.
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Puc. 2.10 — Pa3Mep mamku ¢ COXpaHCHHOH CTpaHHIIECH

2.4.2 Tloka3 KJIFOYEBBIX CIIOB B pe3yjIbTaTax

Kaxnpiil pa3 B cliMcKe HalIGHHBIX CTpaHMI] I yra mOKa3bIBA€T OTPBHIBOK M3 TEKCTA
Ha CTpaHHLC, BBIACIAA B 3TOM OTPBIBKE KIIIOYCBLIC CJIOBA. TeMm cambIM oOJerdaercs
OoOHapy>KEHHE KIIIOUEBBIX CJIOB B TEKCTE.

Bropoii cnoco6 yBuaeTh KiOueBbIe CIOBa — 3arpy3uTh CTpaHuily mo ccbuike «Co-
XpaHeHo B Kkamie». Henmocrtatok storo crmoco0a (a MHOI/AA 3TO paccMaTpUBaeTCsl Kak
IPEUMYIIECTBO) — B TOM, YTO Bbl BUAWUTE HE Ty CTpPaHUIly, KOTOpas €CTh CETOAHS, a Ty,
KoTopasi coxpaHeHa B 6a3e ['yrua.

Tpetuit cmocod — TpaaAWUIIMOHHBIA I MPOCMOTPa TEKCTa B Opay3epe — HCIOIb30-
BaTh coderanue kinaBui [Ctrl+F]. TTosBurcs oKHO «HAWTHY», B KOTOPOE BBOISATCS UC-
KOMBIE cJ10Ba. Packitajgka KiaBUaTypbl, yCTAHOBJICHHAS B 3TOT MOMEHT Ha KOMITBIOTEPE,
3HAa4YCHUSI HC UMECT.



2.4.3 Jlormueckoe «U1»

[To ymouaHuIO Npy HAMKMCAHUU CIIOB 3arpoca yepe3 mnpoden ['yri uiier 1oKkymeH-
TBI, COZIEpIKaIllMe BCE CIIOBA 3ampoca. Bam He HYXHO BBOAUTH omepaTop «and» MexIy
cioBaMu 3ampoca. [ToMHHTE, 4TO MOPSAIOK PACHOJIOKEHUSI CIIOB BIUSET Ha pe3yibTa-
ThI oucKa. YToOHI emie Ooiblie cy3uTh 00JacTh MOMCKA, 33JaBaiiTe JOMOIHUTEIbHbIC
YCIIOBUS.

[KpbLabst HOrH XBOCT]
About 141,000 results (0.18 seconds)

B npeonornu I'yrna naHHBIN 3anpOoC paBHO3ZHAYEH 3aIIPOCY, T1€ KIKOYEBBIE CIOBA
00BbEeIMHEHBI ONIEPATOPOM JIOTHUECKOT0 «M»:

[Kpsuiest AND voru AND xBocT]
About 14,800,000 results (0.17 seconds)

Fyrn HrHoppreT O6HII/I€ CJIOBA U CHMBOJIBI Ha HGKOTOpBIX A3BIKAX, TAKHUE KaK «IT'AC»
U «KaKk», a TaK)Ke HEKOTOpble OJUHOYHBIC IMU(PHI U OYKBBI, TaK KaK OHH 3aMEJUISIOT
MOWCK U HE BIUSIOT Ha KAY€CTBO PE3yJbTATOB.

Ecnu obmiee c1oBo HEOOXOAUMO JI7TsI TTOJTYYEHHUSI HYKHBIX Pe3yJIbTaTOB, TO €0 MOXK-
HO BKJIFOYHTH B YCIIOBHE MOMCKA, TIOCTABUB Mepen HUM 3Hak «+». (Ilepen 3Hakom «+»
00s13aTeIbHO JOJKEH OBITh MPOOeI.)

Eme omuH crmoco0 BKIIOYEHHS OOILIETO0 CIOBA — 3TO IMOMCK II0 CIIOBOCOUYETAHHIO.
[Ipocto momectuTe nBa win Oosee CIOB B KaBbIUKU. OOIIME CIIOBA HE UCKITIOYAIOTCS U3
ITOMCKA 10 CIIOBOCOYETAHHIO.

HpI/IMep .........................

[3Be3aHbIC BOMHBI 31130 +1]

About 284,000 results (0.19 seconds)[’3Be31HbIe BOWHBI
srm3on 7]

About 163,000 results (0.19 seconds)



2.4.4 3arnaBHpic OYKBBI WM HPOMUCHBIC?

I'yrn HE uyBcTBHTENEH K peructpy OykB. Bce OykBbI BOCIPHHHMAIOTCS KaK MPO-
IIMCHBIE, BHE 3aBUCUMOCTHU OT TOTO, KaK UX BBOAWJIN B IIOUCKOBYIO CTPOKY.

[Bnagumup ITyTtun]
About 45,000,000 results (0.14 seconds)[BraauMup myTHH |
About 45,000,000 results (0.14 seconds)

2.4.5 Jlornueckoe «1UJIN»

[Tumercst ¢ nomomieio oneparopa OR uiu ¢ UCHOIB30BaHUEM BEPTUKAIBHOM uep-
THI «|». OOparure BHUMaHHe, yTo onepaTtop OR nomkeH ObITh HANMCaH 3arjaBHBIMU
OyKBamH.

[Windows OR Linux][Windows |
Linux]

HNuTtepecHo, uto ['yri MokeT moka3arh M T€ CTPAHUIIbL, HA KOTOPBIX HET KIKOYEBbIX
CJIOB, HO 3THU CJIOBA COAEPKATCS B CChUIKAX Ha MOKAa3aHHYIO CTpaHully. B Takom ciyuae
MIPU TIPOCMOTPE CTPAHUIIBI C MOMOIIBI0 CChUTKA «COXpaHeHO B KdIe» OyJeT BUIHA
HAJMKUCh: «ITH CIOBa MPUCYTCTBYIOT TOJBKO B CCBhUIKax Ha 3Ty cTpanHuily: Windows
Linux».

2.4.6 Mopdosornyeckuii OUCK

['yrnm ymeeT cKIIOHATH cinoBa. To €cTh, I'/Ie 3TO YJIYyULIUT Pe3yabTaThl MOUCKa, ['yri
Oy/eT ucKaTh HE TOJBKO CIOBAa M3 3alpoca, HO U ux ¢opmbl. Hanpumep, s 3amnpo-
ca «KaK JICYUTh OXOI» OYyAyT Takke HaWJEHbl CTPaHMIbI, COAEPIKAIIHE «ICUEHUE

0KOTOBY», JUIS «3BOH KOJOKOJIa» — «KOJOKOJBHBIN 3BOH», Ui «(yTOON aH- TIMACKHUI
YEeMIMOHAT» — «4EeMMHUOHAT AHIIMU 1o Qyrbomy», a ans «py- cudpukauusa 1CQ» —
«pycudukatop ICQ».

Mopddonoruueckuii MOUCK MOXHO OTKJIIOUHUTH B JIFOOOW MOMEHT, ITOCTaBUB OIle-
parop + mepes CIOBOM MM B35B CJIOBO B KaBbluku. Hampumep, /i 3ampoca [3BOH
+KOJIOKOJIa] MITH [3BOH «KOJIOKOJIa»|, Oy/eT HaiJIeHO TOJBKO TOYHOE BXOXKICHUE
CJIOBa KOJIOKOJIA, a KOJIOKOJIBHBINA 3BOHHAMEH HE OyJer.



2.4.7 TIouck CI0BOCOYETAHUM

Wuoraa HyXHBI pe3yJbTaThl IOUCKA, COJIEprKallliie TOYHOE clIoBocoueTanue. B atom
Clly4yae MpOCTO BO3bMUTE YCJIOBUS MOMCKA B KaBBIUKH.

[Touck mo cioBocovyeTaHuo 0coOeHHO IPGEKTUBEH MPU MOUCKE UMEH COOCTBEHHBIX
(«MBan I'po3HbIii»), mUTAT («OENIeeT mapyc OJAMHOKUNY») WIH MOMYJISIPHBIX BBICKA3bIBa-
Hul («CuacTiMBbIC YaCOB HE HAOIIOIAIOTY).

2.4.8 YaydiieHue 3ampoca BO BpeMsl IMOMCKa

HOCKOJIBKy Fyrn BbBLIACT BCC CJI0BA, KOTOPBIC BBl BBOAWUTC B 3aIIPpOCEC, UMECT CMBICII
COCTAaBJIATH HOBBIC 3aIIPOCHI, COACPKAINE TC CJI0BA, KOTOPBIC BbI 3a0bUIM BBECTH B Ha-
4aJi€ IIOMCKa, HO HalllJIk B XOA€ €10 BBIIIOJIHCHU B HaWJeHHBIX TeKcTax. B psae ciydacB
9TO MOXKCT IOMOYb YJIYUHIHUTH ITOUCK. Ecnu xe IIO6aBJI$ITI) OTH CJIOBA K YK€ MMCIOLIC-
MYCs 3aIIpoCy, TO MOKHO MHOI'/Ia U3JIUIIHE CY3UTh JUAIIA30H PE3YJIbTATOB.

2.4.9 Hckmovenue cioB u3 3anpoca. Jlorndeckoe «HE»

Kak u3BecTHO, HH(OPMALIMOHHBII MyCOp YacTO BCTPEUaeTCs IPU COCTABICHUM 3a-
npoca. YToObl ero yAaluTh, CTAaHJAPTHO UCIOJB3YIOTCS ONEPATOpPbl MCKIHOUEHUS — JIO-
ruueckoe «HE». B I'yriie Takoii oneparop npeacTaBiieH 3HaKOM - («MuHYyc»). Mcnionb3ys
9TOT ONEPATOP, MOKHO UCKIIIOYATh U3 PE3YJITATOB IIOMCKA T€ CTPAHULBI, KOTOPBIE CO-
JIEpKaT B TEKCTE OIPENIEICHHBIE CII0BA.

[’KypaBnb kononen|

About 263,000 results (0.24 seconds)[)Kypasib konozerr -
MTHIA |

About 132,000 results (0.18 seconds)[>Kypasib -kosoerr
-nTUIa)

About 2,580,000 results (0.20 seconds)

['yra BocipHHMMAeT Kak 3HAKH, CBS3BIBAIOIIME CJIOBA B €IUHYIO (pasy, HE TOJb-
KO KaBBIYKHM, HO W TaKWe CHMBOJIBI, KakK cidmr (Kocas uepra), 3BE3J0YKa, TOYKA, 3HAK
paBeHCTBa, anocTpod.

[69T™MeEH U poOuH]

About 458,000 results (0.15 seconds)[6aT™MeH-H-
poOuH]

About 1,520,000 results (0.14 seconds)



[6oT™en/u/PobuH]

About 456,000 results (0.15 seconds)[6aTmMer=n=po0OuH]
About 456,000 results (0.14 seconds)[63T™eH. 1. poOHH]
About 457,000 results (0.12 seconds)[63TMeH*n*pobuH]
About 457,000 results (0.16 seconds)[63Tmen’ 1’ pobuH]
About 937,000 results (0.29 seconds)[”63Tt™men 1 podun”]
About 943,000 results (0.29 seconds)

Bo Bcex BhIlIENPUBEIEHHBIX CIy4dasX MEPBBIM B BbIJIaye€ CTOUT TEKCT, (hparMeHT
koToporo npuseacH Hmke: «byrmen u Pooun (BATMAN & ROBIN). Bee” o ¢puiin-
Mme: ¢oTorpaduu, 060M, KOMMEHTAPHH M0JIb30BaTe1eil, ceaHChl, HOBOCTH, peHTHHT
puabma. . .».

Ilpu sTOoM Bce Tpu cioBa — «OITMEH», «H», «POOMH» PACCMATPUBAIOTCS KaK OT-
JIeNIbHBIE, HO CTOSIIINE PSOM M B 3TOM MOCIIEI0BATEIBHOCTH.

2.4.10 KoaudecTBO CI0OB B CTPOKE IMOUCKA

I'yrn yuuTsiBaet B 3ampoce 32 cJ0Ba, a BCE MOCIEAYIOLIUE CII0BA UTHOPHUPYET.

DT0 XOPOIIIO BUAHO, €CIIM BBECTH 3aMpOC, COAEPKALIUIN YUCIUTEeNbHbIe oapsia. Ha-
npumep, yucna ¢ 1 1o 35. B pe3ynbTarax Kak peieBaHTHbIE 0TOOpakatoTcs TOIBKO 32
CJIOBA 3aIpoca:

[+1 +2+3+4 45 +6 +7 +8 +9 +10 +11 +12 +13 +14 +15 +16
+17 +18 +19+20 +21 +22 +23+24  +25+26 +27 +28 +29 +30 +31
+32 +33 +34 +35]

Pesynbrar:

About 12,780,000,000 results (0.23 seconds)
"33"(and any subsequentwords) was ignored because we limitqueries to 32 words.

2.4.11 3ampoc moAaCcTaHOBKH

['yrn nopnep>kuBaeT BapuaHT IOUCKA, KOT1a BMECTO LIEJIOTO CJIOBA B 3aIIPOC BBOJUT-
sl 3B€37J0YKa. JTa 3B€3/104Ka HA3bIBAETCS 3alIPOCOM IOJICTAHOBKHU.
Hamnpumep, no 3ampocy:



[Hopx *]

Byner Bbiiano:

nord-news.ru

nordnews Hopx

[Toptan Hopna

Tpesen Hopa-

KanuranHopa-

ocT

ITo 3ampocy:

[mapTus * u *]

BynyT BbIBEIEHBI PE3YNIbTATHI:
[Taptust kommynucroB u AEU Ilaptus
Ooratbix U BnusTeNbHBIX [ lapTHst
XKYyJUKOB U BopoB [lapTust Mmupa u
€MHCTBA

2.4.12 Hcnonp30BaHWE CHHOHHUMOB

JI7st aHTI0S3BIYHOT0 cerMeHTa ['yriia BO3MOKHO HCIIOJIb30BAHUE CIICIIHATBHOTO CUM-
BOJIA {«THJIBAAY») JJIS TIOUCKA CHHOHUMOB IIOMCKOBOTO 3arpoca. CpaBHUTE:

[cola]

u

[cola]

B mepBoMm ciydae B pe3ynbTaT BhIJauM Ha mepBoe Mecto momaner cadt COLA —
Laboratory Accreditation. Bo BropoM cityuae, B IepByI0 MATEPKY MOMAIYT calThl Pepsi
u Coca-Cola Company. OgHako caMblii peleBaHTHBINA 3alpocC ISl TOTO, YTOOBI MOy~
YHUTH MPEICTABICHUE O TOM, YTO MMEHHO Ha3bIBACTCS CJIOBOM cola, MOXHO C MOMOIIBIO
3ampoca moJcTaHoBKU [* cola].

2.4.13 OmnepaTopbl MoUCKa

['yrn noaepkuBaeT crienuaibHble ONEPATOPBI OMCKA, YACTh U3 KOTOPBIX JOCTYITHA
IIPU UCIIOJIB30BaHUN «PacIIMpeHHOro OUCKay», a 4acTh HET.

BBoauTh crienuanbHbIe ONEepaTophl ClenyeT mocie (WM mpeaBapss e€) CTPOKH 3a-
mpoca gepes mpooer.

Hanpumep, uroOb1 HaiiTu Bce ynomuHanus o HaBanbHOM Ha oduuMamsHOM caiTe
npasuTenbcTBa Poccniickon denepanuu, UCIONb3YETCS CIEAYIOLIMN 3aIpoc:

[HaBaJIbHBIN Site:MPaBUTENHCTBO.PO |

Paccmotpum Hanbosnee nomyssipHbIE ONEpaTophbl MOUCKA.

site:canT

Haiitu ctpanuiiel, nmpuHauIekaiye onpeeIeHHOMY TOMEHY M BCEM €ro MOJI0-
MEHaM, a TaK)Xe JIOMEHaM BEPXHEr0 YPOBHS U JUPEKTOPHUSAM. MOKHO HCIONB30BATh
nornueckoe MJIN ni1s moucka mo HECKOJILKUM JTOMEHAaM.



[Linux site:linux.org.ru][Linux
site:org.ru] [Linux site:(ru | ua)]
[xfce site:cdimage.debian.org/debian-cd/]

filetype:tun

[Touck ¢aiinos onpenenennoro pacmupenns: HTML, XML, PDF, DOC, PPT, XLS,
RTF, DJVU.

[VueOnuk pusuka filetype:pdf][nanncoepr
filetype:djvu]

link:caiir

[Touck cTpaHull, KOTOPBIE CCHUIAIOTCS HAa CTPaHMILY, IO KOTOPOU ClIeaH 3ampoc.

HpI/IMep .........................

lang:si3b1K

ITouck CTpaHHUI[ Ha OMMPEACTICHHOM A3BbIKEC.

HpI/IMCp .........................

[pepsi lang:ru][pepsi
lang:fr]


http://www.newsland.ru/

JlacT pe3ynbTat Al pyCCKOro U (ppaHIly3CKOTo si3bIKa COOTBETCTBEHHO.

related:agpec

Ilonck moxoxux Ha YKa3aHHYIO CTpaHUIL

cache:ampec

[Touck mpenpinyiiei Bepcuu BeO-CTpaHUIIbl U/UJIH YKe He CYHIECTBYIONIEH MO MpH-
yuHe ynaneHus. [louckoBas MamnHa XpaHUT BEPCHIO TEKCTa, KOTOpask MPOHH]ICKCHPO-
BaHa TOHWCKOBHIM MAayKOM, B CIIEIMAJILHOM XpaHWJHINE B (opMaTe, Ha3bIBAEMOM K3-
nieM. KammpoBanHy0 BEpPCHUIO CTPaHUIIbl MOKHO U3BJI€Ub, €CIIM OPUTHHANIbHAS CTPAHU-
11a HEJIOCTYITHA (HaIpuMep, He paboTaeT cepBep, Ha KOTOPOM OHa XpaHUTcs). Kammupo-
BaHHAs CTPaHUIIA TTOKA3bIBACTCS B TOM BHJE, B KOTOPOM OHA XpaHUTCS B 0a3e JaHHBIX
MOMCKOBOW MAIIIMHBI U COTIPOBOKIACTCS HAAMKUCHIO HABEPXY CTPAHMIIBI O TOM, YTO 3TO
CTpaHHuIla U3 K3IIa. Tam ke ConepKUTCs MH(MOPMANUsS O BPEMEHH CO3JIaHUs KAIIUPO-
BaHHOM Bepcuu. Ha cTpanmile U3 ko1a KIro4eBble CI0Ba 3ampoca MOCBEYCHbI, TIPUYEM
KaXXJI0€ CJIOBO JIJIsl YA0OCTBA MOJI30BATEINS TIOJICBEUEHO CBOUM I[BETOM.

info:aapec

[Touck crpanunel B unaekce. Onepatop info: mo3BosiseT yBUAETh MH(OpMAIHIO,
KOTOpasi 3BECTHA ['yrily 1o 3Toi cTpaHUIIE.

[info:apple.com]
Brinaua:

Apple www.apple.com/


http://www.tomsk.ru/
http://www.apple.com/

Apple designs and creates iPod and iTunes, Mac laptop and desktop computers,
the OS X operating system, and therevolutionary iPhone and iPad.

safesearch:3ampoc

be3omacHsIil mouck ¢ (bHJ'IBTpaI.[HefI MaT€pHraloB, COACPKAINX CCKCYAJIbHbBIC CLICHBI.

date:Mmecs11

ITo3Bomger OI'paHUYMTH 3aIllpOC IO BPEMCHHU HJABHOCTHU CTpPaHHI, IIapaMETpP MECCAL
MOXCT HpI/IO6peTaTb OCJabIC 3HAYCHU .

allintitle:3ampoc

BbIBOAMT CIHMCOK CTpaHUL, B KOTOPBIX BCE CJIOBA 3allpoca OTMEUYEHBI B 3ar0JOBKE
UCKOMBIX cTpanuI] (T.e. BHyTpu Tera <TITLE> B HTML).

intitle:3ampoc

[Toxa3pIBaeT CTpaHUIlBl, HA KOTOPBIX BCTPEYAETCS TOJBKO TO CIIOBO, KOTOPOE CTO-
UT HENOCPEACTBEHHO IOCIE OIlepaTopa, COLAEPKUTCS B 3arojIOBKE, a BCE OCTAJIbHBIE
CJIOBa 3alpoca MOryT ObITh B JH000M MecTe Tekcta. Eciu mocraButh omnepatop intitle:
nepeJ KaXk/IbIM CJIOBOM 3aIlpoca, 3T0 OyJeT SKBHUBAJIEHTHO HCIIOJIb30BAHUIO OlepaTopa
allintitle:

allinurl:3anpoc

[Tonck orpaHuyYeH TeMH JOKYMEHTaMH, B KOTOPBIX BCE CJIOBA 3ampoca COAEPiKaTCs
TOJILKO B aJpece CTPaHMIIbI, TO eCTh B Url.



[allinurl: mamuIbIk MOJIOKO |
PesynbraTom Oyzer:
Your search - allinurl:mamasik moJsioxo - did not match anydocuments.

[allinurl:mamsik muBo]
About 577 results (0.20 seconds)

Omneparop allinurl: pabotaer TonpKO cO cIOBaMH, HO HE CO CIy»Ke0-
HeiMU (parmentamu URL. Takue crienmanbHble CHMBOJIBI, KaK CIAII
WM TOYKA, HE OKAXKYT MOJIOKUTEIFHOTO BIUSHUS Ha pe3yibTar. 3aTo
OHM OKaXyT OTPHUIATENIbHOE BIUSHUE, T. K. MOTYT OBbITh BOCIIPUHSTHI
I'yrmom kak MOMBITKAa BBECTH B 3aIpoC TOUHYIO (pa3y.

inurl:3anpoc

CI10BO, KOTOpPOE PACIOJIOKEHO HEMOCPEICTBEHHO mocie omeparopa inurl: , Oyner
Ha¥ICHO TOJIBKO B a/Ipece CTPAHMIIBI, @ OCTAJLHBIC CIIOBA — B JIOOOM MECTE TaKOW CTPaHHIIBL.

allintext:3ampoc

[Touck orpannyeH TeMH JOKYMEHTaMH, B KOTOPBIX BCE CIIOBA 3aIlpoca COAEPIKATCS
TOJIBKO B TEJIe CTPaHUIIBI, TO ecTh B Tere <BODY>.



intext:3ampoc

CJ110BO, KOTOPOE PacojIoKeHO HEMOCPEACTBEHHO IMocie oneparopa intext: , Oymer
HaWIEHO TOJBKO B TEKCTE CTPAHULIBL, @ OCTAJILHBIC CJIOBA — B JIFOOOM MECTE TaKOW CTPAHHIIBL.

HpI/IMCp .........................

index of 3ampoc

FerI IMOKa3bIBACT COACPIKAHNUEC TUPCKTOPUH HA CCPBEPC.

TIpUMED v

define:3amnpoc

I'ymn 1aét TonkoBaHME TOMY, YTO YKa3aHO B KadeCcTBE 3aIpoca.

[define:cmbicH xKU3HH]|

Pesynbrar:

CMbICn KU3HHU, CMBICK ObITUsI—(uinocodckas U AyXoBHas MpoOiie-Ma, UMeroIas
OTHOIIIEHUE K OIPEIETICHUIO KOHEYHO! 11eJIN CYIIECTBO-BaHMs, peIHa3HAYCHUS
YeJI0BEYECTBA, YEJIOBEKAa KaK OMOJIOTM-YECKOIO BHJIA, OJHO M3 OCHOBHBIX
MHUPOBO33PEHUYECKUX TOHATHI,MMEIONIEE OTPOMHOE 3HAYEHHE NIl CTAHOBJICHUS
JyXOBHO-HPaBCT-BEHHOro. More»

2.4.14 Tlouck 4MCIIOBBIX 3HAYCHUMN

Jnis Tex, KoMy npuxoauTcst paboTars ¢ nudpamu, ['yri 1an BO3MOKHOCTb UCKAaTh
JIMara3oHbl MeXy YuciaaMu. /s Toro 4ToOb! HAalTH BCe CTPAHUIIBI, COJEpIKAIIIE YHCITA



B HCKOCM OHaIa3oHe «OT-A0», HAA0 MCKAY 3THMU KpaﬁHHMH 3HAa4YCHUSIMU ITOCTABUTH
JABE TOYKMU.

Hampumep, no 3amnpocy

[Hacenenue Tomcka 1800..2011]

GYI[YT BbIJJaHbI CTPAHHUIBI C YKA3aHUCM PA3HLBIX JaT U HpHBeZ[eHHOfI YHUCJIICHHOCTBIO
HaceneHus ropoja Tomcka.

[HOyTOYK $300..500]

BeiBezieT crimcok HOYTOYKOB, OMAIAIONIMX O] 38 JaHHBIN [ICHOBOH JIana3oH.

2.4.15 Knomnka «Mue moBe3eT» (B aHITIMHCKOM BapHaHTE —
"I’m Feeling Lucky")

Knonka «MHe moBe3eT» pacrnoiiokeHa Ha riaBHoi crpanuie ['yrna. [To aToii kHom-
ke ['yri BetaeT HanOoliee PeIeBaHTHBIN, C €ro TOYKH 3peHus, pe3yabTaT. OOBIYHO 3TO
MIOMOTaeT MpHU OBICTPOM IOMCKE KAaKOW-TO (pakTHYecKoW WH(pOpMAIMH, KOTa HEe Tpe-
Oyercst moapoObHOro u3ydeHus: Bompoca. [locne Haxatus kHONKU «MHeE MMOBE3ET» BbI
TI0I1aJ1a€T€ HEMOCPEICTBEHHO HA CalT, KOTOPBIN ['yri npemiaraet B Ka4eCTBE HCKOMOTO.

2.4.16 PacumupeHHbIN TOUCK

Jl1ig Tex, KTO B [eJIOM MOHHUMAeT, Kak paboTaeT MOMCKOBas MalIMHA, HO HE XOYeT
3allOMUHATh OMEPATOPhI 3aMPOCOB, U MPHU ITOM COIJIACEH Ha MOTEPIO YacTu uHpopMa-
nun, nopoiaer CTPAHUILIA PACIIMPEHHOI'O ITOMCKA, no3BoJstto1as BBITIOIHUTD
MOYTH BCE JICHCTBUS, 3aJJaHHBIEC B IBHOH (hOpME C TTOMOIIBIO OTIEPaTOPOB.

3HaueHHe MapaMeTpoB MOKMCKA, MPUBENEHHBIX HA pucyHKe 2.11:

A3vIK: yKaXKHUTE, HAa KAKOM SI3bIKE JOJKHBI ObITh MPEACTABIEHBI PE3YIbTATHI.

Iouck no mexnonocuu: HaxoauTe WHQPOpPMAIHIO, CBI3aHHYI0 ¢ Apple Macintosh,
BSD Unix, Linux umu Microsoft.

Jlama: TpoCMOTPHTE PE3yIIBTATHI 32 MTOCIICHNIE TPH, IIIECTh WIIH JIBEHA/IIATh MECSIICB.

Pacnonosicenue: ykaxure, r/ie yCIOBHS MOUCKA JIOJDKHBI TOSBISATHCS HAa CTPAHHIE —
B JII0OOM MecTe, B 3aronoBke min B URL.

/Jlomenbl: BRITOTHUTE MOUCK TOJIBKO B Mpe/eNaX yKa3aHHOTO BeO-caiiTa Wik UCKITIO-
YUTE 3TOT CAWUT U3 MOUCKA.

be3onacnulii nouck: GUIbTPyeT HEIPUCTOWHOE COJICPIKAHUE U3 PE3YIIHTATOB MTOMCKA.

Ilouck no cmpanuye: nocinenHue e 00acTi B popMe obecneunBaroT MpPOCTOn
croco6 ucnosb3oBath related: u link: cuaTakcucel. Bel MoXkeTe MCIONB30BaTh 3TH CIie-
[IUATBHBIE 3aMPOCHI, YTOOBI HAWTHU 0OJIBIIIE MH(POPMAITIH O JIFOOOM OTPEICIIEHHOM CaiTe.

2.5 Tlouck B Aunekce

Tak xe kak u ['yrn, mouckoBas cucteMa ot SIHAeKca MO3BOJIAET UCIIOIb30BaTh CIie-
OUaJIbHBIC CUMBOJIBI IJI1 N3MCHCHUSA yCJ'IOBI/Iﬁ BbIJJa4H. B Ta6m/1ue HpI/IBe,ZIeHI)I an/IMepm
Y TIOSICHEHHMS Ul Pa3HbIX BapUAHTOB IOMCKA.

[Tpumep 3HaueHue
«K HaM Ha yTpeHHHUI paccoy» [Torck TOYHOTO MOpSIIKA CIIOB WJIM IIUTATHI



«[IpubsbL1 * mocon»
oropOyImKu & MOCo

cHapspkaiics && noOynp

riyxaps | KypomaTky | Koro-Huoyab
He cMoremib K BUHUTH

s IOJDKOH /2 Ka3HUTH

rocyaapcTBernoe neno && /3
yJIaBJIMBaEIIb HUTh

HELITO S ~ TOUMY

npu MoeM /+2 ymy

4yay ~ JlanreMm

i /(-1 +2) xnebaro

!Coobpasarto !dro lyemy

nony4aercs && (+Ha | !mue)

'monuTtuka
title:(B ctpane)

url:ptici.narod.ru/ptici/kuropatka.htm

Oecnipemenno inurl:vojne
host:lib.ru
rhost:ru.lib.*

[IpomyiieHo ci10BO B uTare

OrpannuyeHne nOHMCKA CTPAHHULIAMH, TIE
CJIOBA UAYT B IIPEAEIAX OJHOTO MPEUIOKEHHS
OrpanuueHue TOWUCKA CTpaHULAMH, I
CJIOBA UAYT B IIpe/eaax OAHOI0 JOKYMEHTa
ITouck mro6oro u3 ciaos

Hepamwxupyromee «u» — moxox Ha &&
C TOW pa3HMIIEH, YTO MPABBIN ONEpaH]l BIU-
s€T Ha BO3MOXKHOCTb JIOKYMEHTOB IIOIIacTh
B pe3yJIbTaThl MIOUCKA, HE BIUSET HA M03U-
LUIO IOKYMEHTAa B BblaUe

PaccrosiHue B mpeennax IByX CJ0B B JIIO0YIO
CTOPOHY (TO €CTh MEX/Y 3a1aHHBIMU CJIOBA-
MU MOXET BCTPEYATHCS OJTHO CIIOBO), YUCIIO
noce cuMBoJia / 0003HaYaeT PacCTOsIHUE
Paccrosiaue B 3 peioskeHus B JIIO0YIO
CTOPOHY

Hckimouenue ciioBa moMMy U3 IOUCKa
Paccrosinue B mpeznenax IByX CIIOB B IIps-
MOM HOpSIIKE

[Touck npemyioxkeHus, rae cI0BO Yau BCTpe-
yaercst 6e3 cioBa JanTeM

Paccrosinre ot ogHOrO cioBa B 0OpaTHOM
MOPSAJIKE /10 IBYX CJIOB B MPSIMOM

CrnoBa B TOYHOH (Qopme ¢ 3aaHHBIM peru-
CTpPOM, B IPOTUBHOM (CTaHIApPTHOM) CIy-
qae, CJIOBa UILYTCS ¢ y4eTOM MOP(OJIOTHH
CxoOk1 GOpMHUPYIOT TPYIIBI B CIOKHBIX
3amnpocax

CrnoBapHnas opma crioBa

ITouck no 3aroyloBKaM JOKYMEHTOB

ITouck mo URL

[Touck ¢ yuerom pparmenta URL

ITouck no xocrty

ITouck mo xocTy B 00paTHOH 3anmucu

site:http://www.lib.ru/PXESY/FILATOW Ilowuck mo BceM MOATOMEHAM U CTPaHHIIAM

mime:pdf

lang=s3b1K

3aJJaHHOr0 caiTa

[Touck no onpeneneHHomMy TUIy (haiisos:
HTML, PDF, DOC, PPT, XLS, RTF, SWF
ITouck ¢ orpaHUYEHUEM 11O SA3BIKY:

ru— Pycckuit

be — Benopycckuit

ua — YKpauHCKHUH

en — AHIIMACKAN

de — Hemerkwuii

ITpumep:

[kama lang:ru]


http://www.lib.ru/PXESY/FILATOW

domain=«gomen» [Touck cTpanuii C OrpaHUYCHUEM IO IOMEHY
[Tpumep:
[domain:ru]

date= TTTT*MM*|J1]] [ToKcK TOJBKO MO TEM CTPAHHIAM, JaTa KO-
TOPBIX yIOBJIETBOPSIET 3a/IaHHOMY YCJIOBHIO
[Mpumep: [date:20071215..20080101,
date:>20091231]
[date:200712*]

cat=(ID peruona) wmu cat=(ID tembr)  I[Touck BKJIFOYAET TOJBKO CTPAHHIIBI CANTOB,
3apeructpupoBaHHbix B Annekc.Karanore,
TeMaTHueckas pyOpHKa WM PEeruoH KOTo-
PBIX COBMAJAIOT C 3aJaHHbIM. MneHTtudu-
KaTop peruoHa MOXHO MONy4YuTh, Mpuba-
BUB K kony perunona cmemienre 11000000.
Wnentudukatop Tematuueckoil pyOpuku
MoJIydaeTcsi MpuOaBIEHUEM K KOAY TEMbI
cmemenns 9000000.
[Tpumep:
[cat:11000051]

AHaJIOTMYHBIN MEXAaHU3MY paclIupeHHOro noucka ['yrna, Innexc takxe umeer me-
XaHU3M, YIPOLIaonuid (GOpMHPOBaHKE CIOKHOTO 3ampoca (puc. 2.12).

2.6 OcnoBrl pabotel ¢ CYBJ] Access

Access — amo cucmema ynpagienus penayuonHol 6asotl oanusix (B/]),
NO3BONAOWAS POPMUPOBAMb OGHHBIE U PEUIAmb 3A0aYU YAPAGIEHUSL UMU.

B niane o6pabotku nHpopmanun ACCESS 061a1aeT 3HAUUTENbHO OOJIBIIMMH BO3-
MOYKHOCTSIMH, YeM JIEKTPOHHBIE TaOIMIIbI, KPOME TOTO, BBUAY aKTUBHON MOTUTHKH KOM-
naHuu Microsoft mo cofeicTBUIO pa3BUTHIO HAYKU M TEXHUKHU B BBICIIUX Y4E€OHBIX 3a-
BeJICHUSX, OH OecriatHo mpescraBiseTcs B pamkax MSDN Academic Alliance.

B omimume ot ciydyaeB, KOrja JaHHBIE MPEICTaBICHBI B BHUAE MPOCTHIX TAOMMII (T. €.
B MalllMHHOM BHJI€ PEaM30BaHbI B TAOJMYHOM penaktope), naHublie B BJ] mormuecku
CTPYKTYPHUPOBAHBI (CUCTEMAaTU3UPOBAHBI) C LENIbI0 00ECIEYeHUsT BO3MOXKHOCTH UX 3(¢-
(EKTUBHOTO TTONCKA U 00pabOTKH B BEIYUCIUTENBHOU cucTeMe. CTPYKTYpHUPOBaHHOCTb
MOJIPa3yMeBaeT SIBHOE BBIJICIICHUE COCTABHBIX YacTel (2JIEMEHTOB), CBSI3€i MEXKIy HU-
MU, a TaK)K€ THUIHM3AIHIO 3JIEMEHTOB U CBSI3€H, IPH KOTOPOIl C TUIIOM 3JIeMeHTa (CBSI3H)
COOTHOCHTCS ONpEENIEHHAas CEMaHTHKa W JONyCTUMble onepauuu. b/l Bkimtogaer me-
Ta/laHHbIE, OMHUCHIBAIOIINE JIOTHYECKYIO CTPYKTYpY 0a3bl JaHHBIX B (pOpManibHOM BHJIE
(B COOTBETCTBUM C HEKOTOPOH METaMOJENbI0 — MOJIENbI0, KOTOpasi OMUCHIBAET CTPYKTY-
pY, IPUHIUITBI ACWCTBUS APYTrOW MOJIEIH).
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GO Ugle Pacumpeuublﬁ MOMCK CoEETH N0 pacluMpeHsomy noucky | Beé o Google

ABTOEOKZAN TOMCK

Haittu crpanuupl

CO CNOBAMM: IEBTDBDKSEJ‘I TOMCK,
CO CNOBOCOYETAHMEM | Copet
C nofkiM 13 CNoE: | OR ORI Coeer

He nokazibiBate cTpaHnuel

c nobBkEIM U2 Chog: I CoReT

JlononHUTENbHBIE HACTPORKK

. I PesynetaToe: 10 j Hactpofika HenocTynHa, korga
OTofpakeHHe pezyYNETATOR =
BINHOMEH JHMBOH Nouck Google.
HaitTi cTpaHmuyel Ha: I NHE0M ASEIKE j
Haittu taiinel & dopmate | nosoM j

MckaTe Ha calTe MM B AOMEHE: |

(Hanprzp, ru youtube. com umedu)

[=| dara, npapa wenone3soEaHMA, PEruod i TME CERABHUA

Epema obHoENEHKA: | nwogoe j
MpaBa Ha MCNONb3DEAHME: | C NHBOA NHUEH3KMER j |
WckaTe CROBA, PACMONOKEHHEE | rAe YroaHo Ha CTRaHWUe j
Crpana: | noGas j
Beaonackelit nouck @ Beknounte ' Bruouuts
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Puc. 2.11 — BHemmnuii BUJ CTpaHUIBI pacIIMpeHHOro noucka ['yrn

Mouck  [oura Kaptel Mapket Hoeoctw Cnoeapw  Bnorw  Buneo  Faptuuen el

QHHEKC pacLMpeHHbI MOUCK npocToi nouck
Ay
MENonksyRTE ~~ NEpe) CAOE oM LNA 810 MCKNOHEHIA. ]
Ha caire: E PEMMOHE
URL caiTa MM pasgens caiTa Hanpumep, Tamck

Crnoea: pacnonoxeHel Ha CTPaHWUE yl‘lUTpEEﬂEHbI B TEKCTE

& roe yrogHo & B nobol gopme
' B Zaronoeke ' TOMHO TaK, Kak B 3anpoce
CTpaHMUE:  A3BIK nata ofHoenenua [i] hopmat

PYCCKMA nocnedHue 2 Heae HTHL

SHMAMACKMEA NocAeaHKid Mecal, POF (Adobe Acrobat)

DPEHUY ICKMA nocneaHWe 3 Mecs RTF (Rich Text Format)

HEMELKIEA x| |mocneanuiron x| DOC (Microsoft Word) d|

AEHE, MEC., 10,

Pazmep cTpaHuuel  nokazseats |10 =] HaBgeHHEX 00kyMEHTOE

Haii I 2FANP0C ANA NOWCKA BLLE He 2a0aH

Puc. 2.12 — Unrepdeiic pacumperHoro moncka SHaekca



Pa6ore ¢ B/ moymKHO MpeAnecTBOBATh OMpeeieHue KOJINIEeCTBa, CTPYKTYPHI U B3a-
UMOCBsI3U TabmuI, BXoasammx B B/, cocTaB Kax10il TaOIUIBI U TOKYMEHTOB, KOTOPHIE
HE00X0IUMO MOJIY4YUTh 1o uHpopmarmu b/l

OcHoBHbIE Omepaluy, BeIOIHsIeMbIe B ACCESS, CIIeIyIOIIHe:

1) Cosznmanue 6a3pl JaHHBIX U JO0OABICHHE TAOJIMIL.
2) 3anosjHeHue TaOJIUIl JaHHBIMU.

3) Cosmanue Gopm.

4) CopTHpOBKa 3aIHCEH.

5) Tlowuck.

Cosnanue 0a3pl JaHHBIX U J00aBIE€HHUE TAOJIUII

ITpu nepBom 3amycke npuitokerus Access (paccmarpuBaercs maker Office 2010),
a TaKkKe MPH 3aKpbITUU 0a3bl JaHHBIX Oe3 3aBepiieHHs paboThl ACCESS oToOpakaeTcs
npencrapinenune Microsoft Office Backstage.

@A - - | Pa6oTa ._..-__.,__.| Database? : 6aza gawHHbix (Access 2007 - 2010) - Microsoft Access o B &R

m Tnasnas Cozganme BrewHme gaHHbie  Pabota ¢ 6asamin faHHEX KoHcrpykTop o @

= Coxparute
AoctynHbie wabnoHel Hogan Gasa aanHbix
CoXpaHUTE 0BBEKT KaKk

@& Nowmoii

(@] CoxparnTe Gasy AamHEN Kak
5 oTkpeims ﬁ

[ 3akpbiTh Basy AaHHbx = I:.‘
L = 5

(@] Database2.accdb

S

-

Hosan 6asa ganren | [ycran se6-Basa Mocneaue OBpasys! wabnonos

@] patabasel.accdb AaHHbix wabnoHe!

history.dat

CeegeHnA a
L

MNocnegHne Mom wabnoHe!

Cozpats LlaBnoke Office.com |!‘h:ucr. wabnoHoe Ha caite Office.com | -+

MNevate ﬁ j 'ﬁ ﬁ

[ - &
CoxpaHhTs 1 Li\ ; || ﬁ ;@
onyBnMKoEaTE e - - Vivn daiina

Al K B H
KTHBL! OHTaKTBI onpockl 1 3aaa4n exommepyeckie ‘Datahaseﬂ | ey
Cnpaeka
D:AMyDocs\

2] Mapamerpol j
B3 Buixoa | Rt D

MNpoexTe! e

Puc. 2.13 —Ipencrasnenne Microsoft Office Backstage

[pencraBnenne Backstage sinsiercss oTHpaBHBIM IYHKTOM JUIS CO3aHUSI HOBBIX
U OTKPBITUS CYLIECTBYIOHIMX 0a3 JaHHBIX, IPOCMOTpPA PEJEBAaHTHBIX CTaTel Ha cailTe
Office.com u T. 1. — WHa4e TOBOPS, /I BBHIIOJHEHHUS JIIOOBIX onepauil ¢ daiinom 0a3bl
JAHHBIX WM BHE 0a3bl JaHHBIX, HO HE BHYTPH €e€.

Co3nanune 0a3bl JaHHBIX

[Ipu otkpeiTun npunoxenus ACCESS B mpencrtaBieHun Backstage otoOpaxaercs
Bkiaska Co3znanme. Ha Bkinanke Co3nanue TOCTYITHBI KOMaH/IBI CO3/IaHNs 0a3bl JAHHBIX.

« Hosas 6a3a nannbix. Co3aarh 6a3y JaHHBIX MOXKHO C HYJNA. DTO XOpOLIUH
BapHaHT, €CIIU K CTPYKType 0a3bl NaHHBIX MPEAbIBIAIOTCS OYeHb crenuduy-



Hble TPEOOBaHUS WM UMEIOTCS JaHHBIE, KOTOPbIE HEOOXOAUMO MOMECTUTH WIIN
BCTPOHTD B 0a3y JaHHBIX.

e Illa6soH, ycTanaBauBaemblii BMecTe ¢ Access. [11abmoH MOXHO HCIOIB30-
BaTh, €CJIM HYXXHO OBbICTPO HayaTh HOBbII npoekT. B Access mo ymonuaHuio
YCTAHOBJICHO HECKOJIBKO I1a0JIOHOB.

o Ia6aou ¢ caiita Office.com. B gomonnenue K mabdiioHaM, IOCTaBISEMBIM
¢ Access, MHOTO JApyrux MadJIoHOB jJocTynmHO Ha caite Office.com. Jlna ux
UCTIOJIb30BaHUs JaKe HE HY)KHO OTKPBIBaTh Opay3ep, IOTOMY YTO 3TH IIa0JIOHBI
nocTymHbl Ha BKiIanke Co3nanue.

JloGaBaeHune Kk 0a3e JaHHBIX

[Tpu pabore ¢ 6a30ii JaHHBIX B HEE MOXKHO J00ABIATH MOJIA, TAOMUIBI U YACTH
IIPUIIOKEHUMN.

YacTu NpUIIOKEHUH — 3TO HOBBIE 3JIEMEHTHI, MO3BOJIAIOUIME HCIIOIb30BATh HECKOJIb-
KO CBSI3aHHBIX 00BEKTOB 0a3bl JAHHBIX KaK OJIMH 00beKT. Hampumep, yacTh MpHiI0KeHUs
MOJKET COCTOSITh M3 TaONUIBI U (HOPMBI, OCHOBaHHOU Ha Tabnume. C MOMOIIBIO YacTH
MIPUJIOKEHUS MOXKHO OJJHOBPEMEHHO J00aBUTH B 0a3zy AaHHBIX TaOnHIy U hopmy.

Taxke MOXXHO CO3/1aBaTh 3ampochl, (OPMBI, OTYETHI, MAKpPOChl — JIIOOBIE OOBEKTHI
0a3bl JaHHBIX, HEOOXOMUMBIE i1 PabOTHI.

Co3panne 0a3pl JaHHBIX ¢ TOMOIIBIO I1a0I0HA

Access nocrasisieTcs ¢ pa3HOOOpa3HbIMU 111a0JI0HAMH, KOTOPbIE MOKHO HCIOJIBb30-
BaTh KaK €CTh WM B KadecTBe HadanbHOM Touku. [[labmoH — 3TO roToBas K HCHONB30-
BaHUIO 0a3a JIaHHBIX, COZIEpIKaIllasl BCe TaOIMIbI, 3aMpOChl, GOPMBI U OTYETHI, HEO0XO-
IUMBbIE NIl BBINIOJIHEHUS! ONpelienieHHoN 3anaun. Hanpumep, umerorcst mabioHbl, KO-
TOpPbIE MOKHO HCIIOJIB30BATh AJII OTCJIEKHUBAHUS BOIPOCOB, YIPAaBJIECHHUsS KOHTaKTaMU
WK y4yeTa pacxoJoB. HexoTopsle m1a0IoHbI COAEPIKaT HECKOIBKO MPUMEPOB 3amKCeH,
JEMOHCTPUPYIOIINX WX UCIOJIb30BaHUE.

Ecnu oquH 13 3TuX m1a0J10HOB TOYHO COOTBETCTBYET MOTPEOHOCTSM, C €ro MOMO-
IIBI0 OOBIYHO TPOIIE W OBICTpPEEe BCEro co3AaTh HEOOXoAuMYyo 0a3y maHHBIX. OJHAKO
€cJIi He0OXO0MMO UMIIOPTHUPOBATh B ACCESS TaHHBIE U3 JPYTOil MPOrpaMMbl, BO3MOXKHO,
Oyzer mpotie co3aTh 6a3y AJaHHBIX 0€3 HCIOb30BaHus 11adnoHa. Tak kak B mabdaoHax
YK€ OIlpeielieHa CTPYKTypa JAAHHBIX, Ha U3MEHEHHE CYIIECTBYIOUIMX JAHHBIX B COOT-
BETCTBHMHU C 3TOW CTPYKTYpPOH MOKET NOTPeOOBATHCS MHOTO BPEMEHH.

1) Ecnu 0a3a maHHBIX OTKpBITA, HAXKMHUTE Ha BKiajake daiin KHONKY 3aKkpbITh

0a3y nanubix. B npencraBnenun Backstage otkpoercs Bkiagka Co3naHue.

2) Ha Bxianke Co3aanme T0CTYITHO HECKOJIBKO HAOOPOB 11a0JI0HOB; HEKOTOPHIE U3
HUX BCTpoeHbl B ACCESS. J[pyrue madioHsl MOKHO 3arpy3uthb ¢ caidita Office.com.

3) BeiOepuTe 111a070H, KOTOPBI HEOOXOAUMO HCIOIB30BaTh. 3HAUOK MIA0JIOHA MO-
SIBUTCS B IIpaBoOM yacTu oOnactu, Hax nojseM Ums ¢aiiaa.

4) B mone Umsa ¢aiina Oyzxer mpemiokeHo ums Qaiina aius 0asbl JaHHBIX — TIPU
HEOOXOMMOCTH €r0 MOYKHO M3MEHUTh. UTOOBI COXpaHUTh 0a3y JaHHBIX B JIPY-

roM marke, HaKMHUTE KHOIIKY = OTKpPOMTE Marky, B KOTOPOH HEOOXOAUMO CO-



5)

XpaHuTh 0a3y AaHHbIX, 1 HakmuTe kKHOnKy OK. Haxmure knonky Co3aats.
Access co3mact 0a3y JaHHBIX Ha OCHOBE BBIOPAHHOTO I1a0JI0HA, a 3aTEM OTKPO-
et ee. JI7s1 MHOTHX Ia0JIOHOB MPH ATOM 0TOOpaxkaercs popmMa, B KOTOPYIO MOX-
HO HayaTh BBOJUTH JaHHbIC. Ecin mabioH coaepKUT MPUMEpHI TaHHBIX, MOXKHO
YIAIATH KXKIYIO U3 9THX 3alIUCEH, MIEIKHYB 00JacTh MApKUPOBKH 3amKCH (3a-
TEHEHHOE TI0JIe MJIM TI0JIOCY CJIeBa OT 3allMCH) U BHIOpAB KOMaHIy ¥YAQJUTh CO
Bkiaakn HavajabHas cTpaHuna B rpynne 3anucH.

[IlenkHUTE TTEPBYIO MYCTYIO SYEHKY B (hOpME U MIPUCTYIIAUTE K BBOY JTaHHBIX.
JIJst OTKPBITUS APYTUX HEOOXOAUMBIX (DOPM MITH OTYETOB HCIONB3yiTe 007aCTh
HaBUTAIIUH.

Cosnanue 0a3bl JaHHBIX O0€3 MCHOJIL30BaHU I1a0ioHa

Ecnu ncnonb3oBarh 11abioH HE UMEET CMbICTIA, MOYKHO CO3/aTh 0a3y JaHHBIX C HY-
7s1. J[jst 3TOT0 HY)KHO CO371aTh TaONUIBI, (DOPMBI, OTYETHI U APYrHe OOBEKTHI 0a3bl TaH-
HBIX. B OONBIIMHCTBE CiTydaeB JjIsl 3TOr0 HEOOXOIMMO BBIIIOJHUTH OJHO MM 00a yKa-
3aHHBIX HIDKE JACHCTBUS.

BBoj, BcTaBka niim UMIOPT AaHHBIX B TAOJIUILY, KOTOpas Co37aHa Mpu CO3/IaHUU
HOBOI 0a3bl JAHHBIX, U MOCJICTYOIIEe TTIOBTOPSHHUE ITON MPOICAYPHI ISl HOBBIX
Ta0JIMI], KOTOPBIE CO3AAOTCS C MOMOIIbIO0 KOMaH bl TadJmua, pacnoaokeHHON
Ha BKIIagke Co31aTh.

WMIopT JaHHBIX W3 JAPYTUX HMCTOYHHMKOB M CO3JaHHWE HOBBIX TAOJUIl B 3TOM
nporecce.

Coznanue nmycToil 0a3bl JaHHBIX

1)

2)

3)

4)

Ha Bxiagke @aiin nHaxxmute kHOnky Co3aath u BeiOepute myHkT HoBasi 6a3a
JTAHHBIX.

Crnpagsa, B obnactu HoBasi 6a3a naHHbIX, BBeauTe uMs (Qaitna B none Umsa
¢aiiia. UtoOb! coxpaHuTh (ailsl B Apyroi mnamke, OTIUYHON OT UCHOIb3yeMOH
0 yMOJIYaHUIO, HaxMHUTe KHONKY IloMck pacmosio:keHust AJisi pa3MelieHust
0a3bl JaHHBIX (psaoM c nojgeM Umsa gaiina), oTKpoiiTe HY)KHYIO NIaNKy U Ha-
xmute KHonKy OK.

Haxwmure kHonky Co3natse. [Ipunoxenue ACCeSS co3nact 6a3y JaHHBIX C ITy-
ctoit Tabmuuent «Tabnunal» 1 oTkpoeT 3Ty Tabauiy B pexxume Tadauubl. Kyp-
cop OyzeT MmoMelleH B MepBYyIO MycTyro siueiiky cronbna Ileaxknure, 4To0bI
N00ABUTb.

YT00BI ,Z[O63.BI/ITB JaHHBIC, HAYHUTC BBOJAUTH UX UJIM BCTABBTC HAHHBIC U3 JIPYy-
T'Oro HCTOYHHUKA.

BBon manHBIX B pekuMe TaOIUIbl OYeHB MTOX0XK Ha paboTy ¢ nmuctom Excel. Ctpyk-
Typa TaOJIUIIBI CO37AETCs MPU BBOJIE JAHHBIX: MIPH JOOABICHUU KA I0TO HOBOTO CTOIOIIa
B TaOmuIly onpexaensercs HoBoe noje. [Ipunoxxenne ACCESS aBTOMATHYECKH ONPEENISIeT
THUII JAHHBIX KaXKJIOTO TOJIS HA OCHOBE BBEJICHHBIX JTAHHBIX.



Ecnu Ha 3TOM 3Tare BBOAUTH NaHHBIC B Tabnuiy «Tabmunaly He HY)KHO, HAKMHUTE
KHOTIKY 3akpbITh. Eciu Tabnuma Obuta M3MEeHeHa, OyAeT MPEAIOKEHO COXPAHUTh W3-
MeHeHus. Haxxmure kHornky Jla, 4ToObl coXpaHuTh u3MeHeHus, KHonky HeT, uToOBI He
COXPAHSATh WX, WIN KHONMKY OTMeHa, 4TOObI OCTaBUTh TAOJHUIly OTKpBITOW. Eciam xo-
TS OBl OJIMH pa3 3aKpbITh Tabymmy «Tabmuimaly» Ge3 coxpaHeHus, oHa OyAeT ymajieHa
MOJTHOCTBIO, IAXKE €CITM B Hee BBEIICHBI JaHHBIC.

JloGaBiieHHEe TaOIUIIBI

Jlo6aBieHue TabuuI] K CyIIECTBYIOIIEH 0a3e JaHHBIX OCYIIECTBISACTCS KOMaHIaMU
rpynnsl Tadaunbl Ha Bkiagke Co3aarTh.

= & m

[ ]

TaGnvua KoHcrpykTop  CNWMCKK
TabnML, SharePoint

Tagnuusl

Puc. 2.14 — MN3o6paxenue nenTsl ACCeSS

Co3nanue TaObNHIBI B PEKUME TaOJIUIIbI

B pexume Tabauubl MOXKHO HayaTh BBOJ JAHHBIX Cpasy, CTPYKTypa TaOIULbl IpU
9TOM OyZeT co3laBaTbcsa aBTOMaTH4decku. [1ossiM npucBanBaroTCs MIMEHA C MOCJIE0Ba-
TenabHbIMU HOoMepamu («Ilomely, «Ilome2» u 1. 1.). Ilpunoxenue ACCESS aBTOMAaTHYECKH
3aJjaeT TUI JAHHBIX JJI KaXX10TO MOJs B 3aBUCUMOCTH OT BBOAMMBIX JaHHBIX.

1) Ha Bknanke Co3nanue B rpymme Tadauubl menkaute Tadauna.

[Tpunoskenne ACCESS co3macT TaOJMIy W BBIICTUT MEPBYIO MYCTYIO SYEHKY
B ctosione IllleakHuTe, 4T00BI 100aBUTD.

2) Ha Bknanke IMoas B rpymnme Jo6aBjienne U yaajieHHe BBIOCPHUTE THII OIS,
KoTopoe Tpedyercst 100aBuTh. Ecim HEOOXOIUMBII THIT TIOJISE OTCYTCTBYET, Ha-
KMUTE KHONIKY JIpyrue moJisi.

B Access oTkpoeTcs CIUCOK YacTO HCHOJIb3YeMbIX TUIIOB mosieil. BriGepute
HEOOXOIUMBIN THII NIOJISA, U IPUJI0KeHUE ACCESS 100aBUT B TaOIHMIy HOBOE I10J1€
B TO3UIMK Kypcopa. [lome MOXXKHO mepeMecTUTh B IPYyroe MecTo ITyTeM Iepe-
tackuBaHus. [Ipu neperackuBaHuM MoJs B TaOIMIIE MOSBISIETCS BEpTHKAIbHAS
I0JI0CA BCTaBKH, YKa3bIBAIOIIAsi MECTO, TI€ OYAET PaCIOIOKEHO TOJIE.

3) UroObl 100aBUTH JaHHBIE, HAYHUTE BBOJUTH MX B MEPBYIO MYCTYIO SYCHKY WU
BCTaBbTE JaHHBIEC U3 APYTOr0 NCTOYHUKA.

4) JIns meperuMEeHOBaHUs CTONONA (TOJIs) IBAXK/BI MICTKHUTE 3aroj0BOK CTOJIONA
U BBeIuTe HOBOe MMs. [IpucCBoiiTe MONSIM 3HAYMMBIE UMEHA, YTOOBI MPHU MPO-
cmotpe ob6acti CHUCOK MmoJieid ObIIO MOHSATHO, YTO COECPIKUTCS B KAYKIIOM TTOJIE.

5) Jlis mepemernieHusi cToia0na CHavajla MIETKHUTE ero 3arojioBOK, YTOOBI BbIJC-
JUTH CTOJIOEIL, a 3aTeM IepeTaluTe ero B Hy>)kHoe Mecto. Kpome toro, MoxxHo



BEIOpaTh cpa3y HECKOJIbKO CMEKHBIX CTOJIOIIOB, a 3aTeM OJIHOBPEMEHHO IepeTa-
[IMTh UX B HOBOE MecTO. UTOOBI BEIOpATh HECKOIBKO MOCIIEI0BATEIHHO PACIIO-
JIOKEHHBIX CTOJIOIIOB, MICITKHUTE 3ar0JIOBOK IIEPBOTO CTOJIONA, a 3aTeM, YACPKH-
Bas HakaToi kinaBumny [SHIFT], mienkHuTe 3arooBOK MoCIeaHEro CTooIa.

Coznanve TabauIbl B pexXuMe KOHCTPYKTOpa

B pexuMe KOHCTpyKTOpa CHadana CIEAyeT CO3JaTh CTPYKTYpy TaOnuibl. 3aTeMm
MOKHO TEPEKITIOYUTHCS B PEXKUM TaONWIBI JUIs BBOJA JAHHBIX WIM BBECTH JIAHHEIE,
UCTIONB3YS IPYTOM crioco0, HalpuMep BCTaBUTH JIaHHBIE U3 Oydepa oOMeHa Wil UMITOp-
TUPOBATh HX.

1) Ha Bkianke Co3aanue B rpymme Taoaunpl menkaute KoHeTpykTop Tadaui.

2) Jlnst xaxmoro moJis B TaOiuile BBeauTe MMs B cronOine Mms moJisi, a 3aTem
B ciucke T JaHHBIX BEIOCPUTE THI JTAHHBIX.

3) Ilpwu >xenaHUU MOKHO BBECTH OIKCAHHUE JUIsl K&XOro moiisi B crosbie Onuca-
Hue. OT0 onucaHue OyaeT 0TOOpakaThCsl B CTPOKE COCTOSIHUSA, KOT/Ia B PEKUME
Ta0JIMLBI Kypcop OYAET HaXOJUTHCS B JAaHHOM I10JI€. DTO OIIMCAHUE TaK)Ke 0TOO-
paXkaeTcsi B CTPOKE COCTOSHUS JJISl JIOOBIX 3JIEMEHTOB YIpaBlieHHS B (hopme
WIN OTYeTe, KOTOPBIE CO3/1AI0TCS IyTEM NEePeTaCKUBaHMsI 3TOTO TOJIs U3 00a-
CTH CHUCKA MOJIei, ¥ JIFOOBIX 3JIEMEHTOB YIIPABICHHUS, KOTOPBIE CO3/AOTCS JUIS
9TOTO TI0JISl IPU UCTIONB30BaHUH MacTepa OTYETOB MIIM MacTepa hopMm.

4) Koraa Bce HEOOXOAUMBIE MOJIST OYAyT JT00ABICHBI, COXPAHUTE TaONIHUILY, HAKaB
Ha BKiajke Paiia kHonky COXpaHUTh.

5) Yrobwl 100aBUTH JaHHbBIC, MEPEKITIOYMBIINCH B PEKUAM TAOJIHUIIBI, HAYHUTE HX
BBOJIUTH, IIEIKHYB MEPBYIO MYCTYIO sSUYEKy. J[aHHBIE TakKe MOKHO BCTaBUTh
U3 APYroro UCTOYHHUKA.

3agaHue CBOWCTB MOJIEW B PEKUME KOHCTPYKTOPA

HezaBucumo ot crioco6a co3gaHusi TabJINIbl PEKOMEHYETCsl IPOBEPUTh U YCTAHO-
BUTbH CBOMCTBA Mouid. UTOOBI MepeiTu B pekUM KOHCTPYKTOpPA, B 00JIaCTH HABUTALlUU
HIENTKHUTE TaOIHIly TPaBOi KHOMKOW MBIIIHN U BeIOepuTe MyHKT KoHcTpykTop. UToOm!
0TOOpa3uTh CBOMCTBA MOJIs, MIEIKHUTE TOJIe B CeTKEe KOHCTpykTOopa. CBOMCTBa 0TOOpa-
JKAIOTCS MO/ CETKOW KOHCTpPYKTOpa B obmactu CBoiicTBa moJisl.

[IlenkHUTE CBOWCTBO MOJIS AJII IPOCMOTPA €r0 OMUCAHUS B I0JIE, PACHOI0KEHHOM
PSAZIOM CO CITUCKOM CBOMCTB B oOnactu CBoiicTBa moJisi. bonee monpoOHbIe cBeeHUS
MO>KHO TOJIYy4UTh, HAXKaB KHOMKY «CHpaBKay.

B cnenyromeit Tabnune onucaHbl HEKOTOPbIE HaHOOJIEe YacTO U3MEHsIeMble CBOIi-
CTBa MOJEN.

CBoiicTBO Onucanue

Pa3mep noas (Field Size) JIJiss TeKCTOBBIX TOJIEH 3TO CBOWCTBO YKa3bIBaeT
MaKCUMAaJIbHO JOMYCTUMOE KOJHYECTBO 3HAKOB,
COXpaHsIEMbIX B 3TOM Tojie. MakcuMaibHOE 3Ha-
yeHne — 255. Jlns 4nuciaoBbIX MOJEH 3TO CBOMCTBO
yKa3bIBaeT THI COXpaHseMbIx uncen («/mHHoe



nenoe», «JIBoliHOE ¢ IUIaBaOIIEH TOYKOW» U T. II.).
Jlnist 6osiee parioHAIBHOTO XpaHEHUs JaHHBIX pe-
KOMEHIYETCSl BBLACIATH JJISl XPAaHEHUS JTaHHBIX
HAaMMEHBUINA HEOOXOUMBIN pasmep namstu. Ec-
71 ToTpedyeTcs, 3TO 3HAUYCHHE TI03)KE MOXKHO H3-
MEHHUTb.

®opmart (Format) 3TO CBOMCTBO ompeaessieT popMar 0ToOpakeHus
naHHbIX. OHO He BiMseT Ha (aKTHYECKUE JaH-
HBIE, COXpaHsEMbIE B 3TOM MoJje. MOXKHO BEIOpaTh
BCTPOCHHBIN (hopMaT WM 3a/1aTh IOJIb30BATEIb-
ckuil hopmar.

Macka BBoaa (Input Mask) 3TO CBOMCTBO HCIONB3YETCA Ui ONpeACTICHUS
oOmiero ma6GsigoHa Ui BBOJA JIFOOBIX JTAHHBIX
B 9TO M0JIe. DTO MO3BOJISIET 0OECIIEYUTD MTPABHIIb-
HBIW BBOJI M HY)KHOE KOJTMYECTBO 3HAKOB JUISI BCEX
TaHHBIX. [ OMyYeHUs CIIPaBKU MO CO3aHUIO

MacKH BBOJIa HA)KMHUTE KHOTIKY [~ CIpaBa OT TIO-
I CBOMCTBA.

3HavYeHWe N0  YMOJYAHHIO OTO CBOWCTBO UCIOJIB3YyeTCs IS 3a/1aHUs 3Haue-

(Default Value) HUS TI0 YMOJTYaHHIO, KOTOpOe OyaeT 0ToOpa)aThb-
Csl B 9TOM IOJIe TP KaKJI0M J100aBIEHUU HOBOU
sammcu. Hampumep, mns mons  «Jlata/Bpemsin,
B KOTOPOM HEOOXOJMMO 3aIMHCHIBATh ATy J00aB-
JIEHUS] KaKJIOM 3allMCH, B KaueCTBE 3HAYCHHUS I10
YMOJT4aHHIO MOKHO BBecTH «Date()» (0e3 KaBbIUeK).

OoszareabHoe (Required) DTO CBOWCTBO yKa3bIBaeT, 00S3aTEIBHO JIH BBO-
JIUTh 3HAYCHUE B 3TO noje. Ecnu nis atoro cBou-
CTBa 3a/1aHO 3HaveHue Jla, HEBO3MOXKHO OyIeT J10-
0aBUTH HOBYIO 3aIUCh, €CITU B ATO MOJIE HE BBEE-
HO 3HAUCHHE.

KomnupoBanue maHHBIX U3 IPYroro UCTOYHUKA B TaOiuiry ACCESS

Ecnu nansble xpaHsTcs B Jpyroi mporpamme, Hanpumep Excel, ux MoxHO cko-
MUpPOBaTh M BCTaBUTh B Tabiuiy ACCESS, MCIONbB3ys MexaHu3M Oydepa oomena. Kak
MPaBUJIO, TOT METOJ pabOTaeT JIydIlIe BCETo, €CII JTaHHBIE YK€ pa3JiesieHbl Ha CTOJO-
1bl, Kak B Tabnuie Excel. Ecin naHHBIe HAXOAATCS B TEKCTOBOM PEIAKTOpPE, IMepell KO-
MUPOBAaHUEM PEKOMEHAYETCS Pa3JeuTh CTOIOIBI JAHHBIX C MIOMOIIBIO TaOyJISAIMH HITH
npeoOpa3oBaTh JaHHBIC B TAOJMIy B TEKCTOBOM peaakTope. Ecnu HeoOXxoaumMo n3me-
HUTbH JJAHHBIC WJIU BBIIOJIHUTH JPYyrUe onepanuy (Harmpumep, pa3aeuTh MOJIHOe UM Ha
uMs ¥ GaMUITHIO ), PEKOMEHIYEeTCs CAeIaTh 3TO Mepe]] KOMUPOBaHUEM JTaHHBIX, OCOOEH-
HO IIPU OTCYTCTBUHU OIbITa paboThl ¢ ACCESS.

IIpu BcTaBKke AaHHBIX B MYCTYIO TaOJIUIly HpuiokeHne ACCESS 3a7aeT TUIl JaHHBIX
JUIS KQKJOTO TOJsl B 3aBUCUMOCTH OT TOTO, Kakhe JaHHbIEe HaXOJATCS B ATOM IIOJIE.
Hanpumep, eciau Bo BCTaBlIsieMOM IOJIE COAEPIKATCS TOJIBKO 3HAUEHUS JAThl, ISl 3TO-
TO TIOJISI MCIIONIB3YETCS THUT MaHHBIX «Jlata/Bpemsi». Ecim BcTaBisieMoe 1mose comnepKuT
TOJBKO cioBa «Jla» n «Hery», i 3Toro moss BEIOMpaeTcs TU JaHHBIX «JloTHYecKuiiy.



B npunoxenun ACCESS 1ojIsi UMEHYIOTCS B 3aBUCUMOCTH OT JJAHHBIX, COJEPIKAIUXCS
B MIEPBOI CTPOKE BCTABJICHHBIX JIaHHBIX. ECIM B mepBOil CTpOKE BCTABIECHHBIX JAHHBIX
HAXOJSATCS JaHHBIE TAKOTO YK€ THIA, KaK U B MOCIEAYIOIIUX CTPOKaX, TO B IPUIIOKEHUU
Access 3Ta cTpoka HCIOJIb3yeTCsl KaK 4acTh JIaHHBIX, a MOJISIM MPUCBAUBAIOTCS 00IIUe
umena (F1, F2 u 1. n.). Eciiu nepBast cTpoka BCTaBJISIEMBIX JTAHHBIX OTJIMYAETCS OT CIEy-
IOLIUX CTPOK, €€ COACPKUMOE UCIIOIB3YETCS TOJIBKO KaK MMEHa IoJIel U He BKJII0YAeTCs
B JIaHHBIE.

B npunoxxenun ACCESS nMeHa IPUCBAUBAIOTCS MOJISIM aBTOMATHUECKH, IIOATOMY BO
n30eKaHue MyTaHUIIbl TAHHBIE MOJS CIEAYEeT NMePEUMEHOBaTh. {1l 3TOro BBINOJIHUTE
CIEAYIOLIUE AEHCTBUSL.

1) Haxwmmure xnaBumu [Ctrl+S], 4ro0b1 coxpanuTh TabIHILY.

2) B pexxume TaOIMIIBI ABaXIbI IIEIKHUTE 3ar0JIOBOK KaXKIOTO CTOJIOIA ¥ BBEIAUTE
OIUCATEIIFHOE UMSI TIOJIS JJIS1 KaXKJJ0TO CTOJIOIA.

3) Emie pa3 coxpanute tadauiy. Kpome Toro, s ©3MEHEHUS UMEH OJICH MOXKHO
MEPEKITIOUUTRCS B PEKUM KOHCTPYKTOpA M TIEPEUMEHOBATH MOJISl B 3TOM PEXKUME.

I/IMHOpT, I[O6aBJI€HI/I€ HJIN CBA3BIBAHUC JAHHBIX U3 APYIoro
HCTOYHHKA

B Access MOHO UMIIOPTUPOBATh JaHHBIE U3 JPYroi MporpaMMbl U HOMECTUTD 3TH
JTaHHbIE B HOBYIO TaOiMIly WM 100aBUTH B cyniecTByomyto. [Ipu coBmecTHoil paborte
C MOJIb30BaTENISIMU, KOTOPbIE XPAHSAT JaHHbIE B IPYI'HX IpOrpaMMax, UX JaHHBIE TOXKeE
MOYKHO HMCIIOJIb30BaTh B ACCESS, 3a/1aB CBsi3U. B 00oux ciyyasx paboTta ¢ JaHHBIMU U3
JIPYT'UX WCTOYHUKOB B ACCESS HE IMpPEACTaBIsEeT CIOXKHOCTU. IMIopTHpOBaTh JaHHBIE
MOXHO 13 Jcta Excel, tabnuisl B apyroii 6a3e qaHHbIX ACCESS U APYTUX UCTOYHUKOB.
[Tpouecc ummopTa Ui pa3inuYHbIX UICTOYHMKOB HEMHOT'O pa3indaeTcs, OJHAKO BCEraa
HA4YMHAETCS C MPUBEJICHHON HUXKE MPOLIEIYPHI.

1) B mpunoxennn ACCESS Ha BKiIajke BHemmnue nanubie B rpynne Ummoprt
U CBSI3bIBaHMe BbIOEpUTE KOMaHAY JUIsl TUIIA (ailyia, KOTOpbI HEOOXO0AUMO UM-

MOpTHUPOBATh.
i}j b L }rﬂ #EF E:? 'f] TékcToBEIA dawn
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Puc. 2.15— Jlenra «IMIOpT # CBSI3M»

Hanpumep, 4ro0bl UMIIOPTHPOBATH JaHHBIE W3 TabauIbl Excel, HaxkmuTe KHOII-
Ky Excel. Ecnu Hy)XHOro THIa mporpaMmbl B IPyIe HET, HAKMHUTE KHOIKY
JIONIOJIHUTEJIBLHO.

Ecnu He ynaetcst HailTu HyXHbIM THI ¢popmara B rpynne UMmopt, MoxeT mo-
TpeOOBaTHCS 3aIyCTUTh MPOTPaMMy, B KOTOPOW CO3JaHbI 3TH JaHHbIE, a 3aTeM
COXpaHUTh B ITOU MporpamMMe JaHHbIe B (paite obmiero dopmara (Hampumep,
B TEKCTOBOM (paiisie ¢ pa3euTeNIsIMU) epesl UMIOPTOM JaHHBIX B ACCESS.



2) B muamoroBom okHe BHemHue qaHHbIe HAOXMUTE KHONKY O030p, YTOOBI HAUTH
(aiin 1aHHBIX UCTOYHMKA, WK BBeauTe B nosne Mmsa ¢aiiaa moinsii myth (T. €.
IyTh C YKa3aHUEM JIOTHYECKOT0 AMCKA, IMOAKATaJI0roB U UMEHH caMmoro (¢aiisa)
K (paiiy JaHHBIX UCTOYHHKA.

3) BsiOepuTe HY)XKHBIM MapameTp B pasieiie YKasKUTe, KOrjaa H r1e COXPaHATh
JaHHbIe B TeKylleil 0a3e JaHHBIX (BCE MPOrpPaMMbI MO3BOJIAIOT UMIOPTHPO-
BaTb OJAHHBIC, & HCKOTOPHLIC NOAACPKHUBAIOT TAKIKC ILO63BJICHI/IC U CBA3BIBAHUC
JTaHHBIX ). MOKHO HCIIOJIB30BaTh UMIIOPTUPYEMBIEC TaHHBIE JJI CO3AaHUSI HOBOM
TaOIUIBI WK JOOABUTH UX B CYIECTBYIOINIYIO Ta0auIly. Takke MOKHO CO3/1aTh
CBSI3aHHYIO TaOnuIy (T. €. HAOOp JAaHHBIX, KOTOPHIMH MOXHO YIPABIATH Kak
€MHBIM LIEJIbIM), COJEPKAIIYIO CChUIKY Ha JaHHbIE B UCXOJIHOM Mporpamme.

4) Ecnu Oyzner 3amyllieH MacTep, CleAyiTe HHCTPYKLIUsIM Ha dkpaHe. Ha nmocnen-
HEl CTpaHHUIle Ha)XMUTE KHOINIKY I'oTOBO.
[Tpu mMmopTe 0OBEKTOB WIIM CBSI3BIBAHUM TAOMUI] U3 0a3bl JaHHBIX ACCESS OT-
KpbIBaeTcsa Auanorooe okHo Mmmoprt o0bekToB wim CBA3b ¢ Ta0aMuaMH.
Boi6epute Hy)xHBIE 351eMeHThl U Haxkmute kHONKy OK.

TouHas nocneaoBaTeILHOCTD AEUCTBUM 3aBUCUT OT BBI6paHHOl"O crocoba 06pa-
0OTKHU JaHHbIX: UMIIOPT, I[O68.BJ'I€HI/I6 NN CBA3BIBAHHC.

5) [losiBUTCS MPEAIOKESHUE COXPAHUTh CBEJICHHUS O TOJIBKO YTO 3aBEPIICHHOI OrIe-
pauuu umnoprta. Ecimu 3Ty onepanuio umMmnopra B OyaylieM IJIaHUPYETCS BbI-
MOJTHATH CHOBA, HAKMUTE KHONKY COXPAHUTH IIArW MMIIOPTA U BBEIUTE I10-
npoOHbIe cBeneHus. [1o3xke Ui TOBTOPSHHSI ITON OMNEpaluy JTOCTATOYHO OY-
neT Haxarh KHONKY CoxpaHeHHble Omepalud MMIIOPTa Ha Bkiagke Buemr-
HHe JaHHbIe B Tpyne UMmopT u cBs3biBaHue. Eciii coxpaHsATh cBeeHUs 00
oTepal He HY)KHO, HAKMHUTE KHOTIKY 3aKPBbITh.

Ecnu umnoptupyercs Tabnuua, nporpamma ACCESS UMITOPTHPYET J1aH-
b HbIE€ B HOBYIO TaOJIUIly U 0ToOpakaeT 3Ty Tabuuiy B rpynne Tadaunbl

B obmactu Haurauuu. Eciu BeIOpaHo 100aBieHUE JaHHBIX K CyIIe-
CTBYIOLIEH TabnuIle, JaHHbIE 100aBIAI0TCA K 3TOM Tabnuue. Ecnu BbI-
OpaHo CBSA3bIBaHME JAHHBIX, B rpynne Tadauubl B 00JaCTH HaBUT AU
co3zlaeTcs CBsi3aHHas Tabyuua.

OTKpbITHE CyHIECTBYIOMIEH 0a3bl TaHHBIX ACCESS

1) Ha Bruagke @aiia HaxxMuTe KHONKY OTKPBITH.

2) B nuanoroBom okae OTkpbiTHE (haiiyia 6a3bl JaHHBIX HailTuTe 0a3y JaHHBIX,
KOTOPYIO HY’)KHO OTKPBITb.

3) BsImosHUTE OHO M3 YKa3aHHBIX HUKE JCHCTBHUI.
e YT0oOBI OTKPHITH 0a3y JAHHBIX B PEKHUME IO YMOJYAHUIO, JBAXKIBI IICIIK-

HUTE ee (PeKUM 0 YMOIYAHUIO MOXET OBITh YKa3aH B IMaJOTOBOM OKHE
ITapameTpsbl ACCESS WM YCTAaHOBIIEH aIMUHUCTPATUBHON MOJUTHKOMN).



Haxwmure kHOKYy OTKpPBITH, 4TOOBI OTKPBITH 0a3y JaHHBIX ISl OOIIEro
JIOCTyIla B MHOT'OIIOJIb30BATENbCKOM CpeJie U MPEAOCTaBUTh APYTUM I10JIb-
30BaTeNsIM BO3MOKHOCTD BBIIOJIHATH YTEHUE U 3allUCh B 0a3y JaHHBIX.

HaxxmMuTe KHOMKY CO CTPENKO# psiioM ¢ KHONKOW OTKPBITH U BHIOEpUTE
BapuaHT OTKPBITH UI1 YTEHHUsl, YTOOb! OTKPHITh 0a3y NaHHBIX TOJBKO
A7 YTEHMs, T. €. JUI IpocMOoTpa 0e3 BO3MOXHOCTH BHECEHUS U3MEHEHMH.
IIpu aTOM Ipyrue nosap30BaTelyd MOTYT OCYLIECTBISATH YTCHHWE U 3aIIUCh
B 0a3y JaHHBIX.

HaxmMuTe KHOIIKY CO CTPENIKOH pssioM ¢ KHOMKOM OTKPBITH U BhIOEpUTE
BapuaHT MOHOMOJIBLHBINH H0CTYN, 4TOOBI OTKPHITH 0a3y NaHHBIX B MOHO-
II0JILHOM pexuMe. Ecian 6a3a TaHHBIX OTKpPBITa B MOHOIIOJIBHOM PEXHUME,
MIPH MOTIBITKE €€ OTKPBITHUS IPYTHM I0JIb30BaTeIeM Oy/1eT BBIBEEHO CO00-
nieHue «Pamn yxe UCIoJIb3yeTCsi».

Haxmure KHONIKY CO CTpENIKOW psiIoM ¢ KHONKOM OTKPBITH U BbIOEpUTE
BapuaHT MOHOMOJIBLHO AJI YTeHHUsl, YTOObI OTKPBITh 0a3y JAaHHBIX TOJIb-
KO Juisi ureHus. [[pyrue monp3oBareny MpH 3TOM MOTYT OTKpBIBAaTh 0a3y
JAQHHBIX TOJBKO JJI YTCHHUS.

UToObI OTKPHITH OAHY U3 HEJABHO MCIIOJIb30BABIINXCS 0a3 JaHHBIX, Ha-
xmuTe Ha Bkiajke dPaiin kHonky Ilocsenqnue u BeiGepute nums ¢aitia
0a3pl nanHbIX. [Tpunoxxenue ACCESS oTkpoeT 0a3y JaHHbBIX, UCIIONb3YS
napameTphbl, KOTOpble IPUMEHSUTUCH [IPU €€ OTKPHITUHU B MIPOLLIBIN pas3.
Ecnu cicox mocieHuX NCTOIb30BaBIINXCS (ailioB HE 0TOOpa)aet-
cd, HaxxMHUTE Ha BKiaake Paiia kHonky [lapamerpsl. B nuamorosom
okHe ITapamerpbl Access HaxxmuTe KHONKY IlapameTpsnl K/HeHTa.
B pa3nene BbIBo Ha IKpaH BBEIUTE KOJMYECTBO JOKYMEHTOB, KOTO-

pbie He0OX0IUMO 0TOOpa3uTh B crucke «IlociaenHue TOKyMEHThI» (He
6oubiire 50).

Takxe MOYKHO BBIBECTH CIIHCOK HEJAaBHO MCIIOJIb30BaBIINXCS 0a3 JaH-
HBIX B oOiacTu HaBurauuu B mpencraBieHuun Backstage. [lns storo
noTpeOyeTcsl Ba IeNYKa MBIIb: 1) oTkpoiite Bkiaaky daiin; 2)
BbIOEpUTE HEOOXOIUMYIO 0a3y JaHHBIX MMB HIDKHEW YacTH BKIIAJIKH
IMocaennue ycranoBute (iaxok BbICTPBIH 10CTYN K HeIaBHO McC-
M0JIb30BABIINMCS 0a3aM JAHHBIX U YKQXXHUTE KOJIMYECTBO OTOOpaka-
eMBbIX 0a3 JaHHbIX.

[Tpu oTkpbITMH 0a3bl JAaHHBIX C MOMOIIBI0 KOMaHIbl OTKPBITH Ha
BKJIajIKe daiis1 MOKHO IPOCMOTPETH CITUCOK SPJIBIKOB HEJTABHO OTKPbI-
BaBIIMXCs 0a3 IaHHBIX, HAXKaB B AMAJIOrOBOM OKHE OTKPBITh KHOIIKY
Mou nocseqHue JOKYMEHTBI.



3arnosHeHne Ta0Jul JaHHBIMU

B copmupoBanHoii Tabnuiie Mpy ee” 3aloIHEHUH BO3MOXKHBI CIEIYIOIINE KOPPEK-
TUPOBKHU:

¢ HW3MCHCHUS B BBIJACIICHHBIX KJICTKAX BBIIOJIHAIOTCA ITOBEPX UMCIOIMUXCS JaHHBIX

e HHGOPMAIUIO KJIETOK WU UX TPYII MOXKHO BbIpe3aTh, KOMUPOBATh, BCTABIATh
COOTBETCTBYIOILIMMHU KOMaH/JIaMU BCIUIBIBAIOLIETO0 MEHIO (IIPH HCIIOJIb30BAHUU
IyHKTa BeTaBUTH CTPOKHM, HEOOXOIMMO IOMHUTh, YTO BHECEHUE MU3MEHEHMU
B TUIl JaHHBIX U (HOpMYy TaOIUIBI BO3MOKHO TOJBKO B PEKHUME KOHCTPYHUPO-
BaHUs, KOTOPBIM BKJIIOYAETCSI YE€pe3 BCIUIBIBAIOLIEE MEHIO 10 LIEIYKY IPaBOH
KHOIIKOM MBIIIM Ha 3ar0JIOBKE TaOJIHIIbI).
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Puc. 2.16 — Jlo6aBneHue cTpokH yepe3 KOHTEKCTHOE MEHIO

Coznanue dpopm

3anuch 0a3bl 1aHHBIX B ACCESS MOXET OBbITh IIPEJICTaBIeHA B BUJE (POPMBI, KOTOpast
COJIEP’KUT Ha3BaHMS KOJIOHOK U JIAHHBIX OJHOM 3aIliCH.

@DopMBI MOKHO CO3[1aBaTh OT/EIBHO B KAYECTBE AUATIOTOBBIX OKOH WJIN C UX IIOMO-
IIbI0 MPOCMAaTPUBATh U KOPPEKTUPOBATH 3alHUCH B YK€ co3JaHHbIX Tabnuuax. [lepexio-
YeHHE B OKHO ()OPM BBIMIOJIHAETCS M3 MAHETH yIpaBIeHHs.

CopTtupoBka 3anucei

CopTupoBKa BBIMIOJIHAETCS MIPU OTKPBITON TaONIUIlE, T/I€ BBIACISIFOTCS KOJOHKH IS
coptupoBkH. KomaHia Ha cOpTUPOBKY (M0 BO3pPACTaHUIO WM YOBIBAHUIO, a TAKXKeE IS
3aJlaHusl CI0KHOTO YCIIOBUSI COPTUPOBKH) OCYILECTBIIsIETCs uepe3 naHenb «CopTupoBKa
U pUIBTP» WK Yepe3 KOHTEKCTHOE MEHIO.
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Puc. 2.17 — IlpeacraBienue Tabmumbl B pexxume «DopMbi»

Ilouck

CYB/] Access npenocTaBisieT HECKOJIBKO CIIOCOOOB MOUCKA: HPOCMOl, ¢ npuMeHe-
HUuem ¢unbmpa, 3anpocul.

IIpocmoii nouck MOXeT OBbITh BBIIIOJHEH CKPOJIMHIOM, HO y10OHEee HCIOIb30BaTh
UH(OpPMAIIHIO B JUAIOTOBOM OKHE, BhI3bIBAEMOM HakaTueM kiasui [ Ctrl+F], rae yka-
3BIBAETCS TOJIE MIOMCKA, a Jlajiee Yepe3 BhI30B COOTBETCTBYIOIIETO MyHKTa naHenu «Haii-
TH» B IMAJIOTOBOM OKHE YKa3bIBAIOTCS JaHHbBIE JJISl TOUCKA.

Beimonnsercs u3 nanenu «CoptupoBka U GpuiisTp». HykHble OIS U3 OMUCHIBAEMO-
ro 0okca IBOMHBIM IIETYKOM JIEBOM KHONKM MBIIIM TTOMEUIAIOTCS B TaOIMILY, BBOJSTCS
KpUTepHU. BrinonHenne GpuiibTpanuu ocymectisercs myHkToM IIpumenuTs GuibTp.

3anpoc — smo obpawenue k BJ] ona noucka unu usmenenus ungop-
Mayuu, coomeemcmeyioujell HeCKOJIbKUM 3a0aHHbiM Kpumepusm. Ilpu
IMOM UMEEMCs 803MONCHOCMb COXPAHEHUs OpMbl 3anpoca OJisl e2o
MHO20KPAMHO20 UCTIONIb30BAHUSL.

BxoJ B pex1M BBINOJIHAETCS U3 MAaHEH «3anpock. 3aTeM BBIOMPAIOTCsl HE0OXO/IH-
Mble Tabauibl, B maHenn «Tum 3anpoca/Beibopka» hopmupyercs 3aaHue Ha BHIOOPKY.
[TpocMoTp pe3ynbTaToB — MyHKT BbIMOJTHUTS!
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Puc. 2.18 — Pabora ¢ pacmmpeHHbIM (UIBTPOM

FaBoTa ¢ 6azamMy gaHHbIX
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6) Omuem — npencrapiseT co0Oil JOKYMEHT B BHJE CBOAKU HeoOXoaumoit uH(pOp-
MaIluu, BbIOpaHHON U3 0a3bl JaHHBIX. B 3Ty cBOJKY MOTYT OBITH BKIIOUYEHBI HE
BCE, a HEKOTOPBIE U3 CTOJOIOB paHee M3TOTOBJICHHOW TaOJMIBI WM 3ampoca.

OTKPLITHE MACTEPA 3aNPOCOE, KOTOPEIN
MOMOMET C034aTe NPOCTON 3aNpoc,
NepekpecTHEIA 3aNpoc, 3anpoc Ha NoWCK
NOBTOPAKIUNKCA 3AMNACER MAKM 3aNpOC Ha
MOWCK 3aMNWUCEA, HE MM LMY MOLHMH &HHEIX.

Puc. 2.19 — INanens «3anpoce»

YacTo — UTOrOBEIE JaHHBIE.

COB,Z[aHI/IC 0T4UCTa BO3MOKHO BpPYUYHYIO, C IOMOIIBIO KOHCprKTOpa 0TYETOB

nu60 ¢ moMoIso Macrepa 0T4eTOoB.

ITo oxonuyanuu GopmMUpoOBaHHs OTYETA, HAXKATHEM KHOMKH ['0TOBO ACCESS BHIBOTUT
BHEITHUI BHUJ OTYETa JJIsl mpocMoTpa. s meyatu pesyibpraTa UCIONB3YeTCsl MYyHKT
merto Daiia/Ilevary win komOuHanus kinasui [Ctri+P].
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Puc. 2.20 — IManenp «OT4eTHI

2.7 Cuctema ONTHYECKOro pacro3HaBaHus
FineReader (FR)

FineReader npennasHaueHa aas apromarusanuu Beoja B [1K tunorpadcekux moky-
MmeHToB. Paboraer B cpene Windows. ObecrieunBaer pacrnoznaBanue 10 99,6% cumBosios.

I'maBHOE OKHO cucTembl (puc. 2.21) BKJIIOYAET YIPABIAIOIIEe MEHIO, UHCTPYMEH-
TaJbHbBIC MTaHEIH U padouee moJe.

<JENakxeT 6iea umenq - ABBYY FineReader 7.0 Professional Edition =10 x|
@ain Opaeka Bua Mawer KeoBpaweqwe Moouecc Cepewg OkHa  Crpaeka

Telclll JE el

| = | e £

ScangRead CKaHMPOBATE: PaCcnozHaTe MpoBEpMTE: Microsoft Wiord

0 [CTparwuer: 0f0 4

Puc. 2.21 — Unrepdeiic FineReader

Pabora B FineReader BbimosiHsETCS B TPH dTama: CKAHUPOBAHUE, PACNO3HABAHUE,
pedaxmuposarue. Kaxplii dTan MOCIeI0BaTENHHO BBI3BIBACTCS MPOTPAMMON T10 3aBep-
HICHUH TIPEIBIIYIIETO, JTNO0 MOIBb30BaTellb CaM BBI3BIBACT JTall, UCTIOIb3YysT KHOIKH Ha
MaHEeJN ITAloOB CKAaHHUPOBAHUSI.

CraHuposanue BBITIOTHSETCS NMPU PUINYECKU U MTPOTPAMMHO YCTAaHOBIEHHOM CKa-
Hepe, PETUCTpaIisi KOTOPOTO B CHCTEME BBIMOJHAETCS Yepe3 IMYHKT TIaBHOTO MEHIO
nporpammbl CepBuc/Onuun/CxkanupoBanue/Boioop apaiisepa.
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Jljis Ka4eCTBEHHOCTH paclo3HaBaHMs IMEpe]] HayaloM padoThl B JHAJIOTOBOM OKHE
YCTaHOBKH CKaHepa (IIyHKT [aHeH 3TanoB ckanupoBanus Scan& Read) 3aiatorcs HeoO-
XOJUMbIE TTapaMeTPhI: TUII H300paxeHus, GopMar, OpHEeHTaLUs, pa3peIIeHUE U IPKOCTb.
CrnenyeT yuuThIBaTh, 4YTO XOTh YMEHBIIIEHNE TOYHOCTH CKAHUPOBAHUS U YBEJINYUBAET €€
CKOPOCTb, MOporoBeIil npeaen B 200dpi siBisieTcs npeneiabHbIM, MO JOCTUKEHUH KOTO-
POro TOYHOCTh PACHO3HAHMS HE TapaHTHUPYETCS.

BrinmonnHeHne CKaHUPOBAHUS MPOU3BOIUTCS MO KomaHzAe: MyHKT Scan&Read/ Cka-
HUPOBAHUE.

[Tocne 3aBepiieHus mpouecca B paboueM OKHE MOSIBIISIIOTCS OKHA: «300paxeHue»,
«Kpymnpiit mman» u «Tekcty. [Tomydennslit daiin asa nanpHekein oopadoTku Heo0Xo-
auMo coxpanuth B opmare *.FRF (mynkr ®aiin/CoxpaHuTh Kak. . .).

Pacnosnasanue, T.e. GopMupOBaHHE CHUCTEMOM MCTHHHOTO oOpa3a JOKyMEHTa,
BKJIIOUAET HACTPOMKY CHCTEMBbI Ha TOKYMEHT, pa30HeHne JOKyMEHTa Ha OJIOKU U pac-
no3HaBaHue 0y10koB. Hactpoiika 3akiitouaeTcsi B 3aJlaHUU NTapaMeTPOB paclo3HABAHUS
(SI3BIK TEKCTa, TUII U PacHoJio’KeHUe) B 1uaiorosblx okHax CepBuc/Onuun/Pacno3Ha-
Banue u CepBuc/Onuun/Crpanunua.

Pa3buenue noxkymeHnrta Ha OnOkH (TEKCTOBBIE, TaOMMYHbIE U T. 1.), T.€. 30HBI, OTpa-
HUYEHHbIE pAaMKaMU C COOTBETCTBYIOILEH HyMepalHMel, BBIIOIHIETCS aBTOMAaTUYECKU
WM BPYYHYIO KOMaHJaMu myHKTa Pexakrop/Beiaenurs 6J10KH.

[IpakTryecku Bceraa cinoxHble (HOpMYIIbHBIE OJIOKK U Tpaduku QYyHKIHA HE0O0XO-
AUMO BPYYHYIO OTMEYaTh Kak (parMeHTsl THna «KapTuHKa» — B NMPOTHBHOM CIydae,
MOTIBITKA PAClO3HAHMs NMPUBEIET K HENPOAYKTUBHOMY pe3yabrary. Takke peKOMEHIy-
€Tcsl BPYYHYI0 OTMEYaTh JaHHbIE, MPEACTaBICHHbIC B BUE TaOIHI] B KauecTBe OJIOKa
«Tabnuuay, BBUIY TOTO, YTO JOCTATOYHO YACTO JAAHHBIE MPEICTABISIOT B BUJE TAOIUIL
C IIPO3payHbIMU IPAHULIAMH, & 3TO C TOYKU 3PEHUS POTPaAMMHOMN CPEIbl MIPEICTABISAET
u3 ce0s1 OOBIYHBIN TEKCT.

PacnioznaBanue pasgeneHHOro Ha OJIOKM JIOKYMEHTa BBIIOJHSETCS KOMAaHJIOM
Scan&Read/Pacnio3naBanue.

Bo Bpems pacnio3HaBanust 00paOoTaHHas 4YacTh BbLAEIAETCS BETOM B OKHE «l1300-
pakeHHE», a 110CJIe OKOHYAHUS MOSABIAETCS OKHO «TeKeT» ¢ coaepKaHueM JOKyMEHTA.

Peoaxmuposanue noxyMeHTa BKIIIOYaeT KOPPEKTUPOBKY, opdorpaduueckuii KoH-
TPOJb U COXpaHeHUe TeKcTa. KoppekTHpoBKa BBINOJIHAETCS [UIsl IEPBUYHOIO YTOYHE-
HUSl TEeKCTa KOMaHJaMu MyHKTa Pemakrop, T. €. cpecTBaMH BCTPOEHHOI'O TEKCTOBOIO
penakTopa.

ITpoBepka opdorpaduu Mpou3BOIUTCS € TOMOIIBIO BCTpoeHHOU B FineReader cu-
crembl Lingvo Corrector, koTopasi 03BOJISIET HAXOAUTh OIIMOKH M HEYBEPEHHO pac-
MO3HAHHBIE CIIOBA, KOPPEKTHPOBATh HEHY)KHbIE MPOOENBl U T. M. DTy ONEpalUI0 TaKKe
BO3MOKHO BBIIIOJIHUTH BpY4UHYI0 uepe3 myHKT MeHio CepBuc/IIpoBepka.

Coxpanenue nokymenta (myHKT Daiin/CoXpaHUTh Kak. ..) MOXET OBITb BBHIIOIHEHO:

115t TeKCcToBbIX 0510k0B — B opmartax TXT, RTF; anst Tabmuis popm — B popmarax
CSV, DBF, XLS; mns rpadpuueckux oobekToB— B BMP, PCX, JPG, PNG, TIFF.

K nononHuTensHbIM Bo3MOXKHOCTIM FR MoxHO oTHecTH:

1) Obyuenue cucmemvi pacno3HAHUIO «NIOXUXY» MEKCNOE
[Tpu xopouieM nonurpadpuveckoM KauecTBE JOKYMEHTA HCIOJIb3YETCS PEeKUM
Oo0yuenue (myHkT MeHio CepBuc/Onuuu/PacnosnaBanue), B KOTOPOM Kax-
IbIi CUMBOJI aBTOMATUYECKH CPaBHUBAETCS C MMEIOLIUMUCS B 0aze JTaHHBIX
porpaMMbl oOpa3amu.
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[Ipu HU3KOM KayecTBE CKAaHUPYEMOTO JJOKYMEHTA UCIONb3yeTcs pexxum Pacmo-
3HABaHHMe ¢ 00y4YeHHeM (BKJIIOYAETCS COOTBETCTBYyMOImMi (iar B okHe Cep-
Buc/Onuuu/PacniosnaBanue). [Ipu 3T0M mosp30BaTeNb, MpOCMATPUBas TOKY-
MEHT, BBIACISET MI0XO0 Pa3INYUMbIE CUMBOJIBI M OOBSBIISAET X HA3BaHUS CUCTE-
Me, KOTOpasi UCIIOJIb3YeT UX NpU JanbHeumel padoTe.

2) Peowcum nakemnoit o6pabomru
Hcnonbk3yeTcst mpy BBOAE OOJBIINX 00bEMOB OJHOTHUITHBIX JOKYMEHTOB IpaK-
TUYECKU 0e3 yJacTus mojib3oBarend. Peannsyercs co ckaHepoM, HMEIOLIM Me-
XaHMU3M aBTOIOJIA4H CTPAHHIL. DTOT PEXKUM OUYCHB YI0OEH IS TOJITOTOBKH Ta0-
JUYHBIX (paiJIOB Mepel BBOJIOM UX B 0a3y JaHHBIX.

3) Pacnosnasanue gpopm
OO0ecrieunBaeT BBOJ NEPEMEHHOW WH(POpPMAIUU C OJHOTHITHBIX JTOKYMCHTOB.
31ech OJIOKHM JENsTCsl Ha pernepHble (Hepacno3HaBaeMble) U Paclo3HaBaeMEbIE,
3areM popmupyertcs 1mabaoH:

DamMuius

I'pynna
@DakysnbTeT

I'ox nocrynnenus

Habop momobHbIXx Gopm oOpabaTeiBacTCsS B TAKETHOM PEXHME, H PE3YJIbTATHI
pacnio3HaBaHus nepenatorcs B b1,

FineReader mosxer ObITh BCTPOEH B MHTErpHpoBaHHBIA maker Stylus Lingvo
Office, peanu3yronuii 3aKOHYCHHYIO TEXHOJIOTHIO 00pabOTKM HMHOCTPAHHBIX
TEKCTOB: paclo3HaBaHUE, EPEBOJI, IPOBepKa opdorpaduu, yTo oOecreynBacT
MOJTyYeHHE TOTOBOTO JIOKYMEHTa Ha HEOOXOIUMOM SI3BIKE.

4) Pacnosnasanue PDF-0okymenmos
JlocTaTouHO YacTO TEXHUYECKas JUTepaTypa U HayuyHbIe CTaTbU OBIBAIOT MPE-
craBneHbl B Bujae PDF-nokymentoB. C Touku 3penus FineReader takoBsie 10-
KYMEHTBI MPECTABIISAIOT U3 ceOst HabOp KapTUHOK, U TIPH UCXOIHO BBICOKOM dpi
(anrn. dots per inch, KonMuecTBO TOUEK Ha JIMHEWHBIN JIOMM) JOKYMEHTa CTa-
HOBUTCS BO3MOKHO NOJydnTh W3 PDF-nokymeHTa pacrno3HaHHBIM TEKCTOBBIN
OJIOK, TPUTOIHBIN AJISl peIaKTUPOBAHUS B JTFOOOM TEKCTOBOM PEIAAKTOPE.

2.8 ABTOMAaTH3MpPOBAaHHBIN NIEPEBOJ] B cucTemMe Promt

Cuctema oOecrieuuBaeT NMEpPEeBOJ C OCHOBHBIX EBPOMEWCKHUX SI3bIKOB Ha PYCCKHIA
U 00paTHO.

Oxno Promt umeer oObr4HsIi 15 iprutoskernit Windows Bup. ['maBHOe MeHto, 11o-
MHUMO U3BECTHBIX TyHKTOB, BKJIouaeT komany IlepeBoa. ABTOMaTH3MPOBaHHBIH repe-
BOJ O0OBIYHO BKIIIOYAET JTAIbI:

1) TlepBOHAYaIBHBIN IEPEBO/I.
2) IloBblimeHne KayecTBa MepeBoa.

3) TlocrpenaktupoBaHue.
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52 Ha 3Tane cbopa v npeaBapuTenbHON 06paboTKN

[lepBoHaUaNIbHBIN MIEPEBO] HAUUHAETCS C 3aTPY3KH UCXOIHOT0 TEKCTA HIIM €0 HEeTlo-
CpencTBeHHOro Habopa. B mynkre Bua ycranaBiuBaeTcs TOPU30HTAILHOE UM BEPTHU-
KaJIbHOE TPEJICTaBIEHNE UCXOTHOTO U NEPEBEICHHOTO TEKCTOB.

[TepeBoa MOKET BBIIOJMHATHCS MO ab3amam, Mo BBICICHHBIM (DparMeHTamM, Bech
TeKcT U T. 1. Crioco6 3anaercst mynkroMm IlepeBoa. MoxxHO miepeBecTH OTIENBHOE CIOBO
WM BbIIEJICHHYIO (pa3y NMpH YyCTaHOBKE HA HUX yKa3aTessl MBIIIH.

[ToBbImIeHNE KauecTBa MEPEBOJIa JOCTUTAETCS 3a CUET:

e Ppe3epBUPOBAHHUS CIIOB, HE TPEOYIOIMIUX TepeBoAa (Ha3BaHMsI, CIICIIUATBHBIE TEeP-
MUHBI, COKPAIIICHHS). 31€Ch UHOT 1A Y00HO TaKKe MPUMEHSITh TPAHCIUTHPOBA-
HHE CIIOB — 3aMiCh OYKBaMH HY»HOTO si3bika (MBanoB — lvanov);

* IOAKJIIYEHUS CIEHUAIU3UPOBAHHBIX CIIOBAPEH II0 OINPEINCICHHOM TEMAaTHKe
(HampuMep, o MH(OPMATHKE) U MOJB30BATEIbCKUX CIIOBapel, obecrneuynBaro-
IIMX HACTPOMKY Ha KOHKPETHBIN TEKCT;

¢ JTIOIIOJIHCHHUA CHOBapefI.

Jis paGoThI CO CII0BAapsIMM UCTIONB3YIOTCS BKJIA/IKU CIIUCKOB CII0Bapei, HE3HAKOMBIX
U 3ape3epBUPOBAHHBIX CJIOB, PACIIOIOKEHHBIX B HU)KHEH 4acTH KpaHa. JlaHHas nngop-
MallMOHHAas [TaHEeJIb BKIII0YAeTcs yepe3 MyHKT Bua. [Ipu 5ToM MOKHO EpEHOCUTH C10Ba
B YKa3aHHbIE CIIMCKU U3 TEKCTAa MJIU U3 CIIUCKA B CIUCOK.

Jli1s Ka4eCTBEHHOCTH NIEPEBOA €ro LeIecO00pa3HO BBINOIHUTD JIBAXbl, IPU 3TOM
B IIEPBOM BapUaHTE MEPEBOJIA BBIACHSIOT:

1) Kakwue cioBa He niepeBeieHbI (BBIACIAIOTCS APYTHM IBETOM)?
2) Kakwue c0Ba ¥ CJI0BOCOYCTAHUS TIEPEBEICHBI HEYIauHO?

3) Kaxkwue ciioBa cieiyeT ocTaBuTh 0e3 mepeBojia?

Takue cnoBa BKJIKOYAKOT B ITOJb30BATEIBCKUI CIOBAph, PE3EPBUPYIOT WIM HCIIPaB-
JSI0T cpencTBaMu peaakTopa Promt. Ilocne aToro nepeBoa mOBTOPSIIOT.

ITocTpenakTHpOBaHUE 3aKJIFOYAETCS B CMBICIIOBOM PENAKTUPOBAHUU NIEPEBEIECHHOTO
TeKCTa. 3/1€Ch UCMOIb3YIOTCS BO3MOKHOCTH BHYTPEHHETO pEAAKTOPa CUCTEMBI C UCIIONb-
3oBaHreM koMaH/ myHkTa [IpaBka. [{ns oGneryenus noucka ad3aieB MexIy MepeBo0oM
1 OPUTHHAIOM CYIIIECTBYET IIOCTOSIHHAS CBA3b.

OTpeakTHPOBAHHBIN TEKCT MOXKET OBbITh JOMOJIHUTEIBHO MPOBEPEH C MOMOIIBIO
CIPaBOYHBIX CIOBapeil uiam cucteM nposepku opdorpaduu. [lonydeHnslit mepeBoa 3a-
MUCHIBAaeTCA B (pailyl WM pacreyaThIBA€TCsl HEMOCPEACTBEHHO U3 Promt (MoxHO coxpa-
HUTb U OPUTHHAN).

Cucrema Promt mMoxeTr B3aMMOJEHCTBOBAThH C ApyruMu npuiiokeHusmu Windows
CIIEYIOIIUMHU CIIOCO0aMU:

e TEpeBOOM TeKcTa B Oydepe oOMeHa;
e YCTAHOBJICHHEM CBSI3H C PUIIOKEHUSIMH,

e BCTpPauMBaHHUEM NEPEBOJA BHYTPb IPHIIOKECHUMH.

2.9 AstomarusupoBaHHbIN epeBoa B Google Transltate

B ornmume or KoMMepyeckHX IUIaT(HOPMO3aBHCUMBIX HPUIOKEHUH, TaKUX Kak
Promt, cucrema nepeBona I'yrna (cMm. puc. 2.22) sBisiercs OecIUIaTHOM, a 3a CYeT TO-



r0, 4TO BBITIOJNHIETCS B Cpele JT00ro Opaysepa — Kak Juisi MOOWIIBHBIX YCTPOWCTB, TaK
U JUTsI CTAIIMOHAPHBIX KOMIIBIOTEPOB, MOTEHIIHAIbHAS cepa ee” MPUMEHUMOCTH ITOUCTH-
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Puc. 2.22 — WNurepdeiic [lepeBoaunka

Cucrema I'yrn [lepeBonumnka npeaocTapisieT JOCTYN K MalllMHHOMY B3auMooOpar-
HOMy TiepeBoay ¢ Oomee wem 60 s3pikoB Mupa (cM. puc. 2.23). Jlns moctyma K Hei
nocrarouno BBectd URL — http://translate.google.com.

Ecnu nonp3oBarenb He yBepeH B TOM, Ha KakOM f3bIKEe NMPHUBEIEH TEKCT, OH BCErnaa
MOYKET TOBEPUThCS MEXaHU3MY aBTOOIpPE/IeNeH s sI3bIKa, BEIOpaB onmuio B «Hampasie-
HUM TIepeBojay — «OnpeaeanTsb A3bIK».

B mpotuBHOM ciydae, y mosib30BaTesst €CTh BBIOOP MO crtoco0y BBOAa MH(OpMAIIUHU:

e BCTaBUTh TEKCT U3 Oydepa oOMeHa B OKOIIKO MEpPeBOJa Ha TJIABHON CTpaHUIIE
IlepeBonuuka;

e BcraButh URL BeO-cTpaHWIlb, cojiepiKaliell TeKCT Ha WHOCTPAHHOM SI3bIKE,
B OKOIIIKO TIepeBoja (TeM CaMbIM IMOJIh30BATEIb MOIYYUT JOCTYI K JIOKATU30-
BaHHOI BeO-CTpaHMUIIC);

e TIE€pPEBECTH TEKCTOBBII JOKYMEHT, XpaHSIINICS Ha JIOKAILHOM KoMITbioTepe ((hop
matel TXT, DOC, RTF. PDF, XLS).

Jns A3bIKOB, packilalka KOTOPBIX OTCYTCTBYET Ha YCTPOMCTBE, C KOTOPOTO OCYy-
MIECTBIIAETCS AOCTyNn K [lepeBomumKy, MpeayCMOTPEHO 1Ba YIOOHBIX HHCTPYMEHTa —
SKpaHHas KJIaBUaTypa U BBOJI TEKCTA B TPAHCIIUTE.

JIJ1s1 HEKOTOPBIX SA3BIKOB (TaKUX, KaK aHTJIUHCKUN, KUTAUCKUH U T. 11.) IPeaycMOTpe-
HO MPOCIYIIMBaHNE MEPEBEACHHOT0 (pparMeHTa ¢ MOMOIIBI0 CHHTE3aTOpa PEUH.


http://translate.google.com/

Google

nepEBOAqMK C A3bIKA: GHTIMHCKMH ¥ ".’ Ha: pyccikuid v

Beegute TekcT unu agpec eef

OnpefeniTe AZkIK BANMMACKMA WHIOHEZMACKMA NATHIWCEWA yECEMEA ¥Ry

azepBalimrancki  BEHIERCKA MPNAHACKMA NUTOBCKKA cepfckui BUHCKMA

anBaHCkui BEETHAMCKHA  MCMaHACKUA MAKEROHCKHA COBALKHI BpaHLY3CEHIA

AHTMICHME TanMCHACKWA MEMAHCEWA MaAnaAckui CNOBRHCKME HHHIM

apaBeruil TONNAHACKMA  WTANBAHCKMA MANETHACKUA CYANMIM HOPBATCKUMA

ANMAHCEMA
abpukaane TEYEMHCEMA KaTanaHCKMA HOREBEMXCEMA TalcKMi WEEACKMIA

fackokmit TN MEpCHACEMI TaMMNbCKME  ACTOHCKMEA
BenopycckMi OATCKUA KORERCKMH NonkcKMA TEmyTY ANOHCKMA
BEHransckMi MBRHT kpeaneckwil (CauTi)  NOPTYIANECKMA  Typedkuil

Gonrapckui HauW NaTeIHE PYMEIHCKHRA YEPAMHTEMA

THEYRCKWA KaHHaaa HEMELKWHA Taraneckuit YelCKWHA

Puc. 2.23 — Crcok si3p1koB IlepeBomunka

2.10 3aganue Ha naboparopHyro padoty Nel

2.10.1 Coop u npenBaputenbHas 00padoTka nHpOpMaIUU

|. TTouck uadopmanuu B MHTEpHETE

[Topsiok BBINOIHEHUS paOOTHI:

1.

[posepwre Hammume manku C:\temp\kt mim «C:\Documents and Settings\stu-
dents\My Documents\kt». JlanHas manka monaraercst paboueii.

CoznaliTe MycTOW HOBBIM TEKCTOBBIM JIOKYMEHT B TEKCTOBOM PpEIAKTOpe
OpenOffice Writer, 3anyctute Opay3ep u OTKpoiiTe Ha HOBoOU BKiIaake Google
Translate. O3HakoMbTECh C AIEMEHTAMH YIIPABICHHUS TPOTPAMM.

OznakoMbTech ¢ Matepuanamu caiita TYCYPa, www.tusur.ru mocine gero me-
peianTe B AJEKTPOHHBINA KaTajuor OMOJIMOTEKH U cellaiiTe BBIOOPKY MO KIIHO-
YeBOMY CJIOBY «(u3HKa». B HalilecHHOM BBIBEIUTE BCE KHUTU 32 aBTOPCTBOM
Muxaiinosa M. M. CoxpaHuTe pe3ynbTaThl B paboyeil mamke B TEKCTOBOM (aii-
ae (popmat TXT) labktl-1.

Boiiaute B cetpb OubOmmorek Poccuiickoit ®enmepanmu mo anmpecy, http://
www.gpntb.ru/win/libnet 3atem nepeiiaute no ccbutke KaTaaorn u 6a3bl JaHHBIX.
4.1 Cnpenaiite 3anpoc Ha MOUCK JutepaTypsl o cucteme MathCAD mnpu cre-

TYIOIIUX YCIOBUSX:

KIII0YeBOE CJI0BO — «mathcady;

rox uznanust — 2010;

dopmar BblJauM pe3ysbTaTOB MOMCKA — «KpaTKuil Gopmaty.

4.2 OtcopTupyHTE MONTYISHHBIA CIIHCOK MO 3arJIaBHUIo.

4.3 Tlomy4yeHHyr0 BEIOOPKY COXPAHUTD KaK TEKCTOBBIHN (haii o] umerem labktl-2.


http://www.tusur.ru/
http://www.gpntb.ru/win/libnet

4.4 Tlepeiinure B TEKCTOBBIM pemakrop. OTKpoiite B HEM (aiil 1 HA €ero OCHO-
Be copmupyiite criucok guteparypsl mo cucteme MathCAD B cootBer-
cTBUU ¢ «MeTOINYECKUMHU YKa3aHHUSIMH I0 MOATOTOBKE U O(OPMIIEHUIO
KYPCOBBIX paboT», HAUTU KOTOPBIE BbI JOJIKHBI CAMOCTOSITENILHO, UCTIONb-
3ys IIOMCKOBYIO cucteMy ['yri ninum SIHnexc.

5. B Opayzepe oTkpoiiTe Ha HOBO# BKiagke ctpanuily MI'TY um. baymana (aapec
HaliJJUTe CaMOCTOSATENHLHO) U nepeiauTe 1o cebutkam English version/Interna-
tional relations x napopmanKK MO MEKIYHAPOIHOMN JAEATCIHHOCTH.

5.1 Ortmersbre u ckonmupyiite B Oydep oOMeHa Tpetuit ab3ar aHTITHHCKOTO TEKCTA.

5.2 TlepeiiguTte B TEKCTOBBIN PEAAKTOP, OTKPONUTE HOBOE OKHO M BOCCTAHOBHUTE
B HEM TekcT u3 Oydepa obmena. Tekct coxpanute mox umeHem labktl-3
B paboueil manke. OKHO peakTopa CBEPHUTE.

6. Otkpoiite Briaaaky ¢ Google Transltate.

6.1 UYepes Oydep oomena u3 daiina labktl-3 BctaBbTe TEKCT M BhIOCpHTE Ha-
IIpaBJICHUE NIEPEBOJA C AHTTIMICKOIO Ha PYyCCKUM.

6.2 Pesynbrar nmepeBoga coxpanute B popmare RTF B HOBOM moKymeHTe mof
nasBanuem labktl-4 B manke c:\temp\Kt.

6.3 Jlns cpaBHEHHS KadecTBa MepeBOia OTKPOUTE PyCCKH BapuaHT nHMOpMa-
MM 110 MexayHapoaHou aestensHoctd MI'TY um. baymana. B pasnene
«Ucropusa YMC» naitnure noxoxuil Tekct. Coxpanute ad3ail ¢ MOX0XKUM
TEKCTOM B JionoyiHeHue K daitry labktl-3.

7. OTKpoiiTe TOMOIHUTENBEHO B TEKCTOBOM penaktope ¢aitnsl labktl-1, labktl-4.

ll. ®opmupoBanue nHGOPMAITMOHHBIX 0a3 JaHHBIX

8. U3 pabouero karasnora otkpoiite daiin labktl-2 (CoxpaHeHHBIE pe3yIbTaThl IOUCKA).

9. OrtkpoiiTe OKHO Ta0JIMYHOTO peAaKTOpa

9.1 B TabmuuHOM penakrope mnepeianre Ha «JIucTl» m B s4eiikax mepBoi
CTPOKH BOCIIPOMU3BEAMTE CTPYKTYPY 3arojoBKa, COJAEpKallyio HHpopma-
nuo 00 aBTOpe, Ha3BaHUHM KHHUTHU, M3AATEILCTBE, TOPOJIE, TO/Ie U3TaHUS
Y YUCJI€ CTPAHUILL:

A B C D E F |
1 oUo Ha3gaHue U3paTenscTeo lopog fog  Yucno cTpanmy

9.2 3amosHUTE COOTBETCTBYIONIUE SUCHKH JaHHBIMU U3 (haiina labktl-2, Hayu-
Hast oT gueiiku A3.

9.3 Coxpanwure g0KyMeHT o umenem labktl-5.

10. Ortkpoiite okHO ACCESS
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Tabauuy

10.1

10.2

10.3

10.4
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42 MamMeHeHWE CBAZENH

B nosiBuBIIEMCST OKHE Auajiora BeiOepuTe pexxuM «HoBast 6aza JaHHBIX»
u ykaxure ums daiina labktl-6 B pabouem karasnore.

C nomompto naHenu «MMmopt u cBsi3w» BKIAAKK «BHeNIHUWE naHHBIC)
UMIOPTUPYiTE» naHHbIC U3 (aiina labktl-5 Takum obpa3om, uyToOBI TIEp-
Bas CTPOKA C 3aroJIOBKaMU IMOCIYKUJIa Ha3BAaHUEM TOJIeH TaOnuIbl 0a3bl
JTAHHBIX.

Tun noneit «l'om» u «Yucno crpanuiy — YucnoBoil, nenoe, OcranbHbie
oISt — « TeKCTOBBIM Y.

Vnanute kmou «Koa», a mong «PHUO» u «HazBanue» Ha3HaybTe KIIIOYe-
BBIMH, MIPEABAPUTENILHO YKa3aB B UX CBOMCTBax (B pexxume KoHcrpykropa
TaOJIUI), 9YTO OHU SBJITFOTCS 00s13aTEILHBIMU U UHIEKCUPOBAHHBIMH.

[Tepenmenyiite Tabnuny «JIucrl» B «bubnmoTekay, UCIONB3ysI KOHTEKCT-
HOE MEHIO.

33KpRITE

Tafinuua/=anpoc; CEAZaHHAA TabnMUa/zanpoc; oK |

ICDMO LlEHGJ‘IHDTBKa j —
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OTMeHa | rog
oMo ~[ono 4| 7 kon
| Qb BeAHHEHHE. ., | fop
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Hoeoe. . |
I™ | kackaaHmE OEHOENEHHE CEAZEHHE NONeH

1 OBeCMEYEHHE LENOCTHOCTH A3HHE:

¥ olo

Fog

_Bubmoteka Negan Tabinkua MpaEaa TabnHua

¥ HassaHue

Topog II'oﬂ

Yucno cTpaHnL
Ok I OTHEHS |

: He
THM OTHOWWEHHA Il—o 4 j IEHEnnoTeKa_l j

NMeEwI cTanbel MpaBkIA CToNBEL,

] e

Puc. 2.24 — Pabota ¢ MacTepoM CO3[aHHs CBsI3eH MEXKIy TaOiuIamu

10.6

10.7

10.8

CocTaBbTe HECKOIBKO TAOIUIl: B MEPBOIMl pa3MeCcTUTE aBTOPOB, BO BTO-
poil — Ha3BaHHUE, B CIEAYIOIIEH — TUIN W3AaHUs, 3aT€M U3AaTENIbCTBO, TOJ
W3/aHus, KON-BO cTpaHuil. Ha3Banus 1y TaOnuIl U 1MoJjie TaHHBIX — WMEHa
COOTBETCTBYIOIIUX UM mosied Tadnuibl «bubnuoreka». He 3abyapTe co-
OJIIOCTH COOTBETCTBHE THIIOB IS CO34AaBAEMBIX IT0JIEH KaXKIOM U3 TaOIHII.

HepeHeCI/ITC JaHHBIC U3 Ta6J'II/ILH>I «bubnanoreka» B COOTBCTCTBYIOIIINE T10-
JIA CO3JaHHBIX Ta6J'II/II_I.

B tabnune «bubnmoreka» n00aBbTE BE HOBBIE CTPOKH MEXKIY BTOPOM
U TPEThEH, YAATUTE MOCICAHIE TPU 3aIUCH.



10.9 OrtpenakTupoBaHHYIO TAONHITY C TIOMOIIBIO BKIAJKH «BHeIHUEe naHHbIe/
Dkcnopt» skcnoprupyiite B ¢aitn labktl-7.XLS.

lll. TlpenpsiBute npemoxaBarento ¢aier labktl-1 — labktl-7

1. Kakue TOIMOJOTHH HCIOJIB3YIOTCS IS MOCTPOCHHS JIOKATbHBIX BBIYUCIHTEb-
HBIX ceteit? Bapuantel orBera: 1. Konbmo; 2. 3Be3na; 3. O0mas mumHa;
4. Uepapxudeckas IpeBOBUIHASL.

2. VYxaxure BeO-Opay3epsl, Ubs 107 B 00meM 00bEMe phIHKAa Opay3epoB sl Ha-
ctonpHBIX DBM Haubonee 3amerHa (Bbime 1% oT o0IIero KoJIW4YecTBa):
1. Mozilla Firefox; 2. Konqueror; 3. Google Chorme; 4. NSCA Mosaic.

3. B kakux ciryyasx ucnosp30BaHHe 0a3 JaHHBIX SBISETCS MPEIIOYTUTEIBHBIM 10
CPaBHEHHUIO C UCIOJIb30BaHUEM TaOJIMYHBIX MPOLECCOPOB?

4. TlpuBenuTe MOCIENOBATEIBFHOCTD JICUCTBHH, KOTOPbIE HEOOXOJUMO IPEIIpH-
HATh, 4TOOBI HaiiTu kHUTY aBTOpa Dennis Klatt «Peur u 06paboTka 3BYyKOBBIX
CHTHAJIOB: 00pabOTKa M BOCIPHATHE PEYM U MY3bIKM» Ha caiiTe WWW.amazon.com?


http://www.amazon.com/

['maBa 3

KOMIIBIOTEPHBIE TEXHOJIOI'MA

B TEOPETUYECKHUX NCCIIEJOBAHUAX

3.1 CocTaB ¥ METOABI TEOPETUUECKUX UCIICIOBAHMIA

OcHOBHO 3aauell TEOPEeTHUECKUX UCCIIeOBAaHUM sIBIIsieTCs (POpMYyITUpOBaHHE TEO-
PETUYECKUX IPEIIOJIOKEHNH MO HCCIeNyeMol MpobieMe, BKIIOYAIOIUX OOBsICHEHHE
SIBJICHWUH C UCITOJIL30BAHUEM MaTeMaTHUEeCKOTO arrapara Uik KadCCTBCHHBIX ITPaBHJIL.

O0beM ucciieoBaHUM 3aBUCUT OT CIIEUU(UKH U CII0XKHOCTH Npoliemsl. B obmem
ciydae, uccieoBaTeabckas padoTa BKIIOUAET B ce0s CIIGAYIOIINE TAllbl:

1)

2)

3)
4)
5)

6)

[TocTanoBKa 3a7jauu, I71€ ONpeNeNAI0TCs LeNu Uccael0BaHus, Hanbosee s dex-
TUBHbIE MyTHU peanu3auuu. MHorna gopmupyercst runoresa, NpeaBapuTeIbHO
00BsICHAIONIAs SBJICHUE.

PazpaboTka Mmoaenu mporiecca GyHKIIMOHUPOBAHUS H3ydaeMoro oobekra. O0bIu-
HO UCHOJB3YIOTCSl MaTeMaTu4eckue, THHOPMAIMOHHbIE WM JIOTHYECKHUEe MOJIe-
JIN ABJICHUS.

Bb100op MeTO0B OCTpOEHHSI MOAETH M X MPOBEPKA.
Pa3paboTka anropuTMOB U MPOTrpaMMHBIX CPEACTB peaTn3alui MOJIEIeH.

BrinonHenne MaTeMaTH4ecKUX pacueToB U 00paboTKa MH()OPMAITMOHHBIX aJIro-
PUTMOB € UCHOJIb30BaHUEM DBM.

AHaJN3 MOJY4YEHHBIX PE3YJIbTaTOB C TOMOIIBIO JJOTHYECKUX PACCYKICHHUM U BbI-
BOJIOB, (POPMYJIMPOBAaHUE PE3yJIbTATOB UCCIIEAOBAHUI.

O} PexTUBHOCTh UCCIICIOBAHUS B 3HAYUTEIHHOW CTETEHU 3aBUCUT OT HCIOJb3ye-
MBIX HCClenoBareneM MeTo10B. [Ipu 3 ToM 00BIYHO TPUMEHSIOTCS:

M3BecTHBIC 00IEHAyYHBIC METOIBI: A0CTparupoBaHUe, HacATN3aNNS, (POPMATH-
3a1ysl, aHAJIU3 U CUHTE3, 0000IIEHHUS U T. II.

MareMaTHueCKue METOIbI: AHAJTIUTUYCCKUC, YMCJICHHBIC, OIITUMH3allMOHHBIC, BC-
POATHOCTHO-CTAaTUCTUYICCKHC.



e DBPUCTHYECKHUE IPUEMBI U METOJIbI: MHBEPCHSI, YHUBEPCATHHOCTh, CAMOOOCITY-
JKMUBaHUE, aCCOL[MALINM, aHAJIOTUU U T. 1.

e Jlornueckue MCTO/JIbI U ITpaBuJjida, K YHCIY KOTOPbLIX MOXHO OTHCCTHU IIpaBUJIa
BbBIBOJA CJIOXKHBIX MOHATHH U3 IMPOCThIX, YCTAHOBJICHUC UCTUHHOCTH, BBIABJIC-
HUC HCIIPOTHUBOPCYHUBOCTH U T. II.

3.2 KoMmproTepHas MoaepKKa TeOPETHICCKUX
VCCIIENOBAHUN

BrerancnurensHas TeXHAKA HaXOJUT HIMPOKOC IPUMECHCHUEC B pCaJin3alliu 3a/1a4 TCO-
PETUYCCKUX I/ICCHG,I[OBaHI/Iﬁ. Haub6onee ygacto ee” HCIOJIB3YIOT B IIPOBCACHUN MaTCMa-
TUYCCKHX PacCyCTOB. HpOFpaMMHOC obecreucHue AJid JaHHOI'0 HaIlpaBJICHHA YCJIOBHO
ACJIMTCA Ha CICAYIOIHNE KaTCTOPHH:

1) Bubnuomexu npozpamm Ui YHCICHHOTO aHAlIM3a, KOTOPBIE TAK)KE ICIIATCS Ha
oubnuoreku obuiero HazHayeHus (maketsl SSP, NAG) u y3kocnenuanu3upo-
BaHHBIC TTAKEThI, OPUCHTUPOBAHHBIC HA PEIICHHUE OIPEICICHHOIO Kiacca 3a1a4
(Micro Way — matputisl, ipeodpasoBanue Dypbe).

2) Cneyuanusuposannvle cucmemvl sl MaTEMAaTUYECKHX PacyeToB U Tpadude-
CKOTO MaHHIyJIUPOBAaHHS JaHHBIMH M MpeJacTaBieHus pesyinbraToB (Phaser —
nuddepennransasie ypaBHenus, Statgraf — cratucruueckunii ananus), Eureca,
Statistica.

3) ﬂua]l0208ble cucmemvl MAaTEMATUYECKUX BBEIUHUCIIEHUH C JACKJIApaTUBHBIMU A3bI-
KaMH, O3BOJISIOIIMME (HOPMYIHPOBATH 33/1a4K ecTeCTBEeHHbIM 00pa3om (Math-
CAD, Matlab, Mathematica).

4) Dnexmponnvle mabdauysl, KOTOPHIC MO3BOJIAIOT BHIMOIHATH PAa3IHUHBIC PACYETHI
C TAaHHBIMHU, MTpeIcTaBlIeHHbIMU B TabmuHO# popme (OpenOffice Calc, Excel).

B peanuzanuu 3BpUCTUYECKUX METOAOB paloHalbHOe IpumeHeHue BT cBsa3aHo
C HCITI0JIb30BAHUEM METO0B MOP(OIIOrMYECKOT0 aHaiu3a (Tabaul), aCCOMAaTUBHBIX Me-
TOJIOB (METO/ KaTajora, MeTOJ| THUPJSHJ CIydyailHOCTeH M accouualuii), ¢ IOMOIIbIO
KOTOPBIX T€HEpUpYyeTcs O0JIBIIIOE YUCIIO BAPUAHTOB PELICHUS 3aauu, a 3aTeM IPOU3BO-
JTUTCS] UX OLIEHKa M BBIOOP pallOHAIBHOTO.

Teopernueckue uccieqOBaHUS TEXHUUYECKUX MPOOJIEM B HEKOTOPBIX Cilydasx Ilie-
Jecoo0pa3HO NMPOBOAUTH C UCIIOJIB30BAHHEM ABTOMATH3WPOBAHHON CHUCTEMBI PELICHUs
n3obperarensckux 3a1au — APU3, kortopas oxBaTbIBaeT Bce 3Tallbl TEXHUYECKOTO TBOP-
4eCTBa OT aHAJIU3a TEXHUYECKUX CUCTEM JI0 ITOMCKA BaPUAHTOB PEILCHMUS.

Haubonee cnoxxHoil siBiIsieTcss KOMITbIOTEpU3alUs JOTUKO-JIMHIBUCTUYECKUX METO-
JIOB HAay4YHBIX HccieoBaHuil. Penenne npo0aeMbl B 3TOM HalpaBiIeHUN 00eCTIeYHBaeT-
Csl CPEICTBAMH, BKJIFOYAIOIIKUMH 3JIEMEHTBI HCKYCCTBEHHOTO MHTEIIEKTA. TO CUCTEMBbI
aBTomarusupoBanHoro nepeBoga (COKPAT, PROMT, Google Translate), uaremiek-
TyaJIbHbIE NAKEThl MPHUKJIAJHBIX IPOTrpaMM, PACYETHO-IOIMUYECKUE CHUCTEMBI, CUCTEMBI
noanepkku npuHatus pemenuit (CIIIP) u pa3nuuHbie SKCIIEPTHBIE CUCTEMBI.

NHTennexTyalbHble MaKeThl MPUKIAJHBIX MPOTrpaMM Jar0T BO3MOYKHOCTH PEIIATh
3aJaud MO OINHMCAHMIO IpOoIecca C MOMOIIbIO HEMPOIeypHOro si3bIka 0e3 mporpaMMu-
poBaHus anroputMma. [Ipu 3ToM cucrema cama (HopMHUpPYeT MaTeMaTUYECKyI0 MOJEIb
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UCCIIEIOBaHMS U OIIPEJEIIIeT HEOOX0AUMBbIE IPOrPAMMHBIE MOAYJIN Ul €€ peaau3aliy
(IIPU3, CIIOPA, MABP).

PacueTHo-J10rn4eckre cucTeMsl NpeiHa3HaueHbl 1711 KOJUIEKTUBHOTO peleHust 00-
IIUX 3324 HAy4HBIX UCCIICJOBAHUN IIPYU BBIIIOJHEHUH JIOKAJIBHBIX 337a4 Ha OTAEIbHBIX
pabouux MecTax 3a c4eT KOOPAMHUPYEMOI'O B3auMOJeHcTBUA MO KaHanaMm cBs3u (Cu-
crema KoMmIuiekcHoro ranupoBanus I PAHUT).

IKcnepmuble cucmembl — 3M0 NPOSPAMMHBIE KOMNIEKCHI, UCHOTb3VIO-
wue 3HaHUs 8 npeoMemuol obacmu 1 cnocooHvle Ha UX 0CHo8e ¢ No-
MOWDBIO 02UYeCKUX (PACCyIicOeHUll) npasul Gopmyauposams 8bl800bl
0 COCMOAHUU CUCMEMbL, OCHOBAHHbIE HA AHANU3E MOOeNU Npedcmase-
HUSL IKCNEPMO8 O 3aKOHOMEPHOCMAX ee” (DYHKYUOHUPOBAHUSL.

DKcnepTHas cucTeMa 00bIYHO BKIIIOUAET: MOACUCTEMY OOIIeHHs, 0a3y 3HaHH ¢ O~
CHUCTEMOI HAKOIUICHHS 3HAHUH, periaronuii OJI0K, MmojacucTeMy oObsicHeHus. J[aHHbIe
cuctembl Hanbomnee 3 HeKTUBHBIC A7 aHAIN3a MPOLIECCOB U SBJICHHM, KOTOPHIE CIOXK-
HO NPEICTaBUTh MATEMATUYECKON MOJIEIIBIO.

1) Yrto sABNSETCS OCHOBHOM 3aaueii TEOPETHUECKUX MCCIIEIOBAHUA?

2) Kakwue metomsl Mccieq0BaHUN OTHOCATCS K 3Bpucthuueckum? 1. MHBepcus;
2. AGctparupoBanue; 3. Uneanuzamus; 4. Aanorusl.

3) HpI/IBeI[I/ITC OMIPCACIICHUC SKCIICPTHBIX CUCTCM.
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KOMIIBIOTEPHBIE TEXHOJIOT YU B
HAYYHOM DKCIIEPUMEHTE,
MOJEJMPOBAHNN 1 OBPABOTKE
PE3VYJIbTATOB HAYYHBIX
NCCJIEJOBAHUN

4.1 3anauu U cocras AKCIIEPUMEHTAIIBHBIX
UCCJIENOBAaHUN

OCHOBHBIMU 3ala4aMi SKCIICPUMCHTAJIbHBIX I/ICCJ'IGI[OBaHI/Iﬁ MOTYT ObITh:

1) IlenenanpaBiaeHHOE HAOMIOICHHE 3a PYHKIIHOHUPOBAHHEM O0OBEKTA JIJIS yITyO-
JICHHOT'O M3y4YEeHUS €r0 CBOWCTB.

2) IlpoBepka cripaBeUIMBOCTH PabOYMX THIIOTE3 Ui pa3pabOTKH Ha 3TOW OCHOBE
TEOPUH SIBJIICHUH.

3) VYcraHOBICHHE 3aBUCHMOCTH Pa3IHYHBIX (haKTOPOB, XapaKTEPU3YIOIIUX sBJe-
HUE, U TIOCIIEAYIOIIETO UCIIONIb30BaHUs HAMJICHHBIX 3aBUCUMOCTEN B IIPOCK-
TUPOBAHUU WJIU YIIPABICHUH UCCIIETyEMbIMH 00BEKTaMHU.

DKcIepUMEHTAIbHbIE UCCIIEIOBAHNS BKJIIOYAIOT ATAIlbl MOATOTOBKH HKCIIEPHUMEHTA,
MIPOBEICHUS UCCIIEOBAaHUN U 00pabOTKH Pe3yJIbTaTOB.

Ha nmoaroroBuTenbHOM 3Tane onpeAesstoTes LelH U 3a7adu, pa3padaTbIBaloTcs Me-
TOJIMKA U TIPOTPaMMa €T0 BBIOJHEHHsI. DTOT JTAll BKIIFOYAET TakyKe TMoA00p HE0OX0au-
MOT0 000py/IOBaHMS M CPEICTB U3MEPEHUH.

[Tpu pazpaboTke mporpamMMbl HCCIIEIOBAHUI CTPEMSTCS K MEHBIIEMY 00BbEMY U TPY-
JIOEMKOCTH paboT, YIPOILEHUIO SKCIIEpUMEHTa 03 MOTePH TOYHOCTU M JIOCTOBEPHOCTH
pe3yibTaToB. B 3TO¥ CBS3M JaHHEIHA ATAIl TpeOyeT pelIeHus 3aa4H ONpeAeTICHUS MUHH-
MaJIbHOTO YHCJla ONBITOB (M3MepeHHit), Hanboee 3(h(heKTHBHO OXBATHIBAIOIET0 001aCTh



BO3MOKHOT'O B3aMMOICHCTBHSI BIUSAIOUMX (DAaKTOPOB M 00ECIICUMBAIOIIETO TOTYUICHUS
UX TOCTOBEPHOM 3aBUCHUMOCTHU.

JlanHas 3amada peuaeTcs CpeACTBaMH pas3ziesla MaTeMaTHYECKOW CTaTUCTUKM — ILa-
HUPOBAHHE SKCIIEPHUMEHTA, KOTOPBII MPEACTAaBIsET HEOOXO0AUMBIE METOMBI JUIs PaIlio-
HaJIbHON OpraHU3aluy U3MEPEHUI, OIBEP/KEHHBIX CIy4YailHbIM OIIMOKaM.

Otan npoBeAeHUs] COOCTBEHHO UCCIEIOBAaHUM OIpenensercs: crnenupuKoi nyda-
emoro oobekra. Ilo Xapakrepy B3auMOJEHCTBUS CPEICTB SKCHEPUMEHTA C OOBEKTOM
pa3nuyaroT 0ObIUYHBIE U MOJICJIbHBIE SKCIIEpUMEHTANIbHBIE UCcCclieioBaHMs. B nepBom B3a-
MMOJICHCTBHE OKa3bIBAETCS HEMOCPEICTBEHHO HAa OOBEKT, BO BTOPOM — Ha 3aMEHSIOLIYIO
€ro MOJelb.

MeTOI[ MOICIINPOBAHUA 00BEKTOB U IIPOLECCOB ABJISACTCA OCHOBHBIM B HAYYHOM JKC-
IICPUMCHTC. Pazaugaror (1)I/I3I/I‘-I€CK06, AHAJIOT'OBOC, MATEMATUUCCKOC MOJACIIMPOBAHUC.

Duzuueckoe MO@@JZMpO@ClHM@ BBITIOJIHACTCS Ha CIICHIUAJIBHBIX YCTAHOBKAX.

[Tpu 5TOM BBIYUCIUTEIbHAS TEXHUKA MCIIONB3YETCS IJI YIPaBIEHUS MPOLECCOM
JKCIIEPUMEHTa, cOOpa PErUCTPALIMOHHBIX JaHHBIX U UX 00pabOTKH.

I[J'ISI aHailoco0602c0 MO@@JZMPOBCIHM}Z HCIIOJIB3YIOTCS aHAJIOT'OBBIC BBIYHCIIMTCIIBHBIC Ma-
IIMHBI (ABM), 4TO IIO3BOJIACT CO3aaBaTh U UCCIICA0OBATH MOJACIN-aHAJIOIU, KOTOPbLIC MO-
I'yT OIKCBIBATHCA OAWMHAKOBBIMU [[I/I(l)(l)epeHHI/IaJII)HI)IMI/I YpaBHCHUAMUA C UCCIICAYCMbBIM
IIpoIecCCoM.

Mamemamuueckoe ModeﬂupoeaHue, B IMIHMPOKOM CMBICJIC, OIMMOCPCAOBAHHOC ITpaK-
THYCCKOC HUJIU TCOPETUYCCKOC UCCIICAOBAHUC O6”I)€KT3., IIpU KOTOPOM HETIOCPCACTBCHHO
HU3y4acTCsda HE CaM I/IHTepeCYIOH_[I/Iﬁ HCCIICO0OBATCIIA O6I>€KT, a HCKOTOpasd BCIIOMOIaTeiib-
HasA UCKYCCTBCHHAs WJIM €CTCCTBCHHAsI CUCTEMaA (MO,Z[GJ'IB).

Cama o ce6e nHpopmalys He BXOJAUT B YUCIIO MPEIMETOB UCCIEOBAaHUS MaTeMa-
TUKU. TeM He MeHee CIIOBO «uHgopmayusa» ynoTpedseTcss B MaTeMaTHUECKUX TepMHU-
Hax — cOOCTBeHHas MH(opManus ¥ B3auMHas MHPOpPMAIMs, OTHOCSIIUXCS K aOCTpaKT-
HOM (MaTemaTuueckoil) yactu Teopuu nHpopmanuu. OJTHAKO B MaTeMaTHUYECKON TEOpUU
HOHATHE «UHDOpMayusA» CBSI3aHO C HCKIIOUUTENBHO aOCTPAKTHBIMM OOBEKTaMH — CIIy-
YallHPIMU BEJIMYMHAMH, B TO BpeMs KaK B COBPEMEHHOH T€OpUH MH(OPMAIMH ATO TI0-
HATHE PacCMaTpPUBAETCS 3HAYMTENHHO IHPE — KaK CBOMCTBO MaTepHANBHBIX OOBEKTOB.

Bakupiii BKIaq B (pOPMANU3ANUIO TOHATHS MHPOPMAIIMK BHEC aBTOpP TEOPHU HH-
dopmarmu Kion IllenHoH, moapa3ymeBasi MOA TEPMHHOM «uHGOpmayus» HedTo QyH-
nameHTajbHOe (Hepenyiupyemoe). B teopun IlleHHOHA MHTYHTHUBHO MOJAraeTcs, 4TO
uH(pOpMaIHs uMeeT coaepkanne. MHbopManus yMeHbIIaeT 00IIyi0 HEOPEAeIEHHOCTh
U MHPOPMAHOHHYI0 3HTponuoo. KomrmdecTBO HWH(OpPMAIUK TOCTYIHO H3MEPEHHUIO.
B kadectBe Mepbl HH(MOPMAIIMU [EPEIABAEMOT0 COOOIICHHS HCIONb3yeTCs Jorapud-
muyeckast pyukmus | ¥og N . )

B matemarnueckoM MOAENMPOBAHUN UCHOJIB3YIOTCS TaKke MHPOPMAIMOHHBIE, JI0-
rUYecKye, MMUTALIMOHHBIE U IPYTHe MOJIETH U X KOMOMHauu. B 3ToM ciryyae marema-
THYECKasi MOJIEJb MPEJICTaBIAET COOON aIrOpUTM, BKIIOUYAIOIINN ONpeieTIeHne 3aBUCH -
MOCTH MEXJy XapaKTepUCTUKaMH, IapaMeTPaMH U KPUTEPUSMHU pacdeTa, yCIOBUsA MPO-
TeKaHUs Tporecca pyHKIMOHUPOBAHUS CUCTEMBI U T. . JlaHHas CTPyKTypa MOXET CTaTb
MO/IEIIBIO SIBJICHUS, €CJIM OHA € JIOCTATOYHON CTENEHbIO OTPAXKAET €ro (PU3NYECKYIO CYIII-
HOCTb, IPABUJIBHO OIHCHIBAET COOTHOLIEHUE CBOMCTB U IMOATBEPKAACTCS pe3yJIbTaTaMU
IIPOBEPKHU.



4.2 CopepxaHue 3Tana o6pabdboTkm pe3ynbTaToOB Hay4HbIX UCCNeaoBaHNN 63

[Ipumenenuem mojieneit U BRIYMCIUTEILHOM TEXHUKU PEAIM3YeTCsl OJIUH U3 Hanbo-
nee 3(PEKTUBHBIX METOMOB HAYYHBIX HCCIIEJOBAHMNA — BBIYMCIUTEIBHBIN KCIIEPUMEHT,
KOTOPBIi TO3BOJISIET U3y4YaTh MOBEACHUE CIIOKHBIX CUCTEM, C TPYOM Moaaronieecs (hu-
3UYECKOMY MOJEIMPOBaHMI0. YacTO 3TO CBSA3aHO € OOJBIION CIOKHOCTHIO U CTOMMO-
CTBI0 00BEKTOB, a2 B HEKOTOPHIX CIIy4asXx — HEBO3MOXKHOCTHIO BOCIPOU3BECTH B peajlb-
HBIX YCJIOBUSIX.

Jljig MaTeMaTu4eckoro MOJSIUPOBAHUS 1€IeCO00pa3HO HCIOIb30BaTh MPOTrpamMm-
HBIE CPEJICTBA U3BECTHBIX (hUPM, pa3pabOTaHHbIE BHICOKOKBATU(DUIIMPOBAHHBIMU CIICLIU-
aJMCTaMM C UCIIOJIb30BAaHUEM IOCIEIHUX JTOCTUKEHHUI IPUKIIAJHOW MATEMATUKHU U TIPO-
rpaMMHpOBaHusA. BO3MOKHOCTH COBPEMEHHBIX IPOrPAMMHBIX CPEJICTB B YACTH MAIlIWH-
HOM rpaduku, BKIIOYAs MapaMeTpU3alyio, HCIOJIb30BaHUE METOA0B «(ppakramay
U «MOpQHHTay, IIBETOBOM IWHAMHKH, MYJIbTUIUIMKAIIMA M T. M., 00ECIEYMBAIOT JOCTA-
TOYHYIO HarJIAIHOCTh PE3yJIbTaTOB.

BrruncnuTenbHas TeXHUKA HAXOAUT Hanboee MIMPOKOe MPUMEHEHHE:

e JUIS JIOTUYECKOTO, (PYHKIIMOHATBHOTO U CTPYKTYPHOTO MOJEITUPOBAHHS DJICK-
TPOHHBIX CXEM;

e MOJEIUPOBAHMS U CHHTE3a CUCTEM aBTOMaTH4eckoro yrpasienus (CAY);

e MOJCIMPOBAHUS MEXaHUYECKUX U TEIUIOBBIX PEKUMOB KOHCTPYKIINH, MEXaHUKHU
ra3oB U JKAJIKOCTEM.

[Tpu 3TOM KCHONIB3YIOTCS KaK COTHU (DYHKIIMOHATBHO-OPHEHTUPOBAHHBIX IIPOrPaMM-
HbIX cucteM (Hanpumep, MICRO-Cap, PC-LOGS u3 P-CAD, Erwin, DesignLAB), tak
U cucteMbl yHuBepcanbHoro npumenenus (Excel, Matlab, MathCAD).

4.2 Conepxanue Tarna 00pabOTKH Pe3yJIbTaTOB
HAyYHBIX MCCJICIOBAHUN

BrinonHenue stana npoBeneHusl TEOPETUUECKUX MU DKCIEPUMEHTAIbHBIX HCCIIE-
JIOBaHUI 00ecneunBaeT perucTpamnuio 00IbIUuX 00bEMOB HH(OPMAIHH, KOTOPask MOXKET
OBITh Mpe/CTaBlIeHa B BUJIE:

a) MAacCHBOB YHCIIOBBIX JIaHHBIX KaK pe3yJIbTaTOB IUCKPETHBIX U3MEPEHMUI;
0) KOMIUIEKCOB OJJHOMEPHBIX MJIM MHOTOMEPHBIX CUTHAJIOB.

O6pa60TI<a YHUCJIOBBIX JAHHBIX B 3aBUCUMOCTH OT XapaKTEpa HCCIEIOBAaHUM MOXKET
BKJIIIOYaTh:

1) BeisBieHue rpyObIX H3MEpEHHIA. 37€Ch UCIIOIb3YIOTCS:

a) TpaBWJIO Tpex curM Xi > W * 39 (UL — cpenHeapuMeTHIeCKoe 3HAUCHHE
MHOKeCTBa X, 0 — CPEeHEKBAPATUIHOE OTKJIOHEHHUE);

0) BeIMUYMHA MaJION BEPOSTHOCTH pe3yJbTara;

B) OMIHMpHueckue kputepuu omubok (Pomanosckoro B. H.).

2) AHanM3 CHCTEMaTHYECKHX M CIYYaiHBIX MOTPEITHOCTEH.

CucremaTnieckre OoMMOKH 00YCIOBICHBI OMPEAeIEHHBIMH MOCTOSSHHBIME (DaK-
TOpPaMH U OMPEAEIISIOTCS 0 Tabyimiam, Tpadukam JIsl KaKI0To mprudopa.



3)

4)

VYuer ciy4alHbIX MOTPEIIHOCTEN TPOBOJUTCS C UCIIOJIB30BAaHUEM TEOPH BEPO-
ATHOCTH M TEOPUM CIIy4alHBIX OLIMOOK.

['paduueckyro 00pabOTKy pe3yiabTaTOB U3MEPEHUH, KOTOpast BHIIOJIHAETCS T0-
CJIe UCKITIOUCHHSI MOTPEITHOCTESH YNCIIOBBIX JAHHBIX U MTO3BOJISICT HATJISITHO BBI-
SBJISATh (PYHKIMOHATIbHBIC 3aBUCHMOCTH UCCIEAYEMBIX (DaKTOpOB.

BpIBOJ SMIMpUYECKUX 3aBUCHMOCTEH, T. €. 3aBUCHMOCTEH MEXKIy B3aUMOAECH-
CTBYIOLIMMHU BEJIMYMHAMM B BHJIE alreOpanyecKux UM JIPpYrux TUIIOB BbIpake-
HUM, COOTBETCTBYIOLIMX AKCIEPUMEHTAJIbHBIM KPUBBIM. 3/1€CHh MCIOJB3YIOTCS
METO/Ibl CPEAHMX U HAaUMEHBIINX KBaJpPaTOB, Pa3JIMYHbIE METOBI allIIPOKCHUMA-
MM ¥ UHTEPIOIALMU Ha OCHOBE TOJMHOMOB, PANOB, CIUIAiH-QyHKIME # T. 1.,
KOPPEJSLIMOHHBIN U PErPECCUOHHBIN AHAJINU3BL.

Paccmotpum Ha npumepe o0pabOTKH 3BYKOBBIX CHUTHAJIOB MpoIenypy gopmanusa-
MU WHTEPECYIOIIeH uccienoparens nHGopmanuu. s WHTEpHpeTanuu O JHOMEPHBIX
CUTHAJIOB XAapAKTEPHBI CIAEAYIOIINE ONEPALIUN:

Busyanuzanus pe3ynbTaToB M3MEPEHHUi, T. €. TpadumyecKoe MpeICTaBICHHE CHT-
HAaJIOB C UCTIOJIb30BAHUEM PA3THMYHBIX CUCTEM KOOPJMHAT U MACIITAOUPOBAHUEM.

W3mepeHue mapamMeTpoB CHrHaia (MEpHObl KONeOaHW, aMIUTUTYIbl U T. IL.).

HcknroueHne coepKalmnxcsi B CUTHAJIE CydalHbIX nomex. Mcnonb3yrorcs me-
TOJBI CIVIAXUBAHUS JaHHBIX U (uibTpauuu. McciaenoBaHusi CBOWCTB CHTHaia
BO MHOTHX CIy4asiX MPOBOISTCS C HCIOJb30BAaHHEM METOJIOB CIIEKTPATbHOIO
ananmuza (CA). IIpu sToM onpenensitoTcs 4aCTOTHBIE COCTABIISIONINE, CKPBITHIE
NEPUOJAUYHOCTH U T. M. KilaccMueckuM cpeicTBOM CHEKTPaIbHOTO aHAIU3 SB-
JsieTcsl MporpamMMHasi peanusanus npeodpazoBanuii dypoe. B 06paboTky cur-
HAJIOB BXOST TaKXKe MPOIEAYPHI OIICHKH IEePEIaTOYHBIX (QYHKIHHA (Harpumep,
KaHaJIOB CcBsi3M uiau CAY).

Knaccugukanus u uaeHTUGUKALMS CUTHAIOB. DTHU NMPOLEAYPHl Jal0T UH(POp-
MAaIMIO JUISl Pa3IMYHBIX CUCTEM KOHTPOJISI U JUArHOCTUKH.

OO6paboTka MHOIOMEpPHBIX CHUTHAJIOB CBsI3aHAa C aHAJIN30M H300pakeHUil (peHTre-
HOBCKHUX, yJbTPa3ByKOBBIX, ONTHYECKUX U T. I1.) MHOrume 3agauym 3aech OJM3KM aHAIU-
3y OJIHOMEpPHBIX CUTHaJOB. THIMYHOE MaTeMaTHuecKoe o0ecledeHne 3TOro Impoiecca
BKJIIOYAET pelIeHHUE CIeTyIomuX GyHKIUI:

BBogx, cxkatue u 3anuch B Buze ¢aitios.

BI/I3yaJ'H/I3aHI/I$I I/I306pa)KeHI/I$I C BO3MOXHOCTBIO €0 KOHTPACTUPOBAHHA U HC-
IIOJIB30BaHUA HBCTOBOI\/’I TaMMBI.

N3mepenus Ha n300pakeHUH (BBIUMCIIEHUE Pa3MEpOB, TUIOMIACH, TepUMETPOB
U JIp. XapaKTepUCTUK OOBEKTOB).

q)I/IJILTpaL[I/ISI 1/1306pa>1<eH1/1;1. BrinonHseTcs aj1d moaaBiIeHUS B HEM CJ'Iy‘lElfIHBIX
COCTaBJIAIOIINX.

CratudecKui aHaInu3 I/I306pa)KCHI/I$I o TUCTOrpaMmMaM SIpKOCTHU, YTO ITO3BOJIACT
ONpCACIINTL CTCIICHb €T0 UCKAXKCHUS.

Knaccugukarus nzo0paxenus. OCHOBBIBAa€TCS Ha U3MEPEHUHM XapaKTEPUCTUK
00BEKTOB, YTO MO3BOJISIET UX WIACHTUQUIMPOBATH U PACTIO3HATH.



Ha stame 00paboTku pe3yinbTaToOB MCCIICIOBAHUI HAUOOJbIICe IPUMEHEHUE HAXO0-
JAT IporpaMMHBIC CPEACTBA, 06€CH€‘-II/IBaIOH_II/I€ BBIITOJIHCHHUEC MAaTCMATUYCCKUX PACUCTOB
C HCITIOJIb30BAHUEM T€OPHUH BEPOSTHOCTH, TEOPUU OIIHMOOK, MATEMAaTHYECKON CTaTUCTUKU
U T.II., @ TAK)Ke BEKTOPHOTO U PACTPOBOTO aHaIM3a M300paKeHUH.

4.3 Tabnwuunerii porieccop Excel B HayuHbIX
UCCIICIIOBAHUSX

Wudopmanus o pe3yapTarax HCCIEIOBAHUSA IOCTATOYHO YAacTO IPEACTABISAETCS
B TaOIMUHOU (hopme.

O6paboTka Takoit nHGpopManuu 3PPEKTUBHO BBIMOITHAETCS C UCIIOJIb30BAaHUEM Ta0-
JMYHBIX TPOLECCOPOB MM JIEKTPOHHBIX TAOIHIL. DICKTPOHHBIE TAOIUIBI TPHMEHSIOT-
Csl HA BCEX 3Tanax BBITIOJIHECHUS HAyYHBIX MCCIICIOBAaHUN, HO HanOOIIee 1enecoo0pa3Ho
WX HCIOJIb30BAHUE TIPU BBIMOJIHEHUH MaTEMAaTHYCCKUX PACYeTOB, MATEMATUIECKOM MO-
JeTMPOBAHHH, YUCICHHOM SKCIIEPUMEHTE U 00paboTKe JaHHBIX. BIMonHEeHne MaTeMa-
TUYECKUX PACYETOB B JCKTPOHHBIX TAOJHUIAX OCHOBAHO HAa BO3MOXXHOCTHU CBSI3bIBAHUS
YHCIIOBBIX 3HAYEHUH KJIETOK C IMOMOIIBI0O MAaTEMAaTHYECKUX OIEPATOPOB M BCTPOCHHBIX
dynkumii. Excel npempocrasiseT BO3MOKHOCTh pabOThI ¢ MATEMAaTUYECKUMH, CTATUCTH -
YECKUMH, JIOTHYECKUMU, HHOOPMAIIMOHHBIMU QYyHKIUsIMHE. BBoa HeoOXoauMoit GpyHK-
UK Hanbosiee YacTo BeimoHsaeTcs yepe3 nose f(X). [Ipu 3ToM mporcxoauT moMerieHue
(YHKINU B «aKTHBHYIO KJIETKY».
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Puc. 4.1 — Tlone s BBoa hopmya f(X) Tabmauunoro mporeccopa Excel

B ywactu pacuetoB EXxcel mo3BossieT BBIMOIHATS:

1) Peanu3anuio 4MCICHHBIX METOJOB pelieHUs AU QepeHInaTbHbIX YpaBHCHHI,
anredpandeckux ypaBHEHHUH U UX CHUCTEM.

2) OO0OpaboTKy BEKTOPHBIX ¥ MATPHYHBIX MACCUBOB UH(OpPMAIIHH.

3) OnTUMHU3AIMOHHBIC PACUETHI, BKIFOYAsi METOIbl MATEMATHUECKOTO MPOrPAMMH-
poBaHUs (JIUHEIHOE U T. 11.).

4) Omnepanuu ¢ KOMITICKCHBIMH YHCIIAMH.

[Tpu 3TOM pacueThbl CBOIATCS K BBIYHUCICHHIO TPOMEKYTOUHBIX PE3YJILTATOB B COOT-
BETCTBYIOUIMX KOJOHKAX TaOJIHII.

MopenupoBaHHue M YUCICHHBIH KCIIEPUMEHT OCHOBAaHBI Ha BO3MOKHOCTH aBTOMa-
THYECKOT'O TepecyeTa pe3yIbTaTOB U MX CBSI3aHHOM IpaduyeckoM 0TOOpaKeHUH.

JIns HanOoee MPOCTBIX CIy4aeB MCHOJIB3YETCs aHAU3 IO CIIOCO0Y «umo-ecauy,
KOTJIa TI00YEPETHO MEHSIOTCS 3HaYeHus mepeMeHHbIx (ynknui f=f(x, y, z, p, m...).

[Tpu 0OpaboTKe MaHHBIX, MOJYYEHHBIX MO PE3yJabTaTaM HAyYHBIX HCCIICIOBAHHN
Excel moxxer ObITh HCIIONB30BaH:



1) Ius pacuera cpeaHeapu(pMETUUSCKOTO U CPEAHEKBAIPATHICCKOTO OTKIOHCHHIMA
HAaO0OPOB JaHHBIX IMPHU BBISIBICHUU TPYOBIX OMIMOOK M3MEPEHUU. 37eCh MPUMEHSIIOTCS
¢byaxkunn CP3HAY, KBAJAPOTKJI u 1. 11.

2) CTaTUCTUYECKOrO aHaM3a JaHHBIX. [IpH 3TOM MOTYT OBITh BBIITOJIHEHBI:

» onpezeneHne MakcuMaabHoro 3nadenus (Gpyukuus MAKC) psiaa 1aHHBIX, CTaH-
naptHoe otkiionenne (CTAHAOTKJIIOH);

® Ppa3in4YHbIC MCTOABI aHaJIn3a, IMOAKIOYAaCMEBIC, IIPU HGO6XOI[I/IMOCTI/I, qyCepe3 Hal-
CTpOﬁKy AHaau3 JAHHbIX B YaCTHOCTH:

JIMCriepCHOHHBIN aHAIN3

CyIecTByeT HECKOIBKO BUJIOB JIUCIIEPCUOHHOTO aHalu3a. TpeOyeMblil BApUAHT BbI-
OWpaercs ¢ yueToM uuciia (pakTopoB U MMEIOIIMXCS BBIOOPOK U3 TeHEPATbHON COBOKYITHOCTH.

Oonoghaxmopmwili OucnepcuoHHbll aHaIu3. ITO CPEICTBO CIYKUT JIJIS aHAIIU3A JTUC-
MIEPCUU TI0 JaHHBIM JIBYX WJIM HECKOJBKUX BBHIOOpPOK. [Ipu aHaImM3e CpaBHUBACTCS THIIO-
T€3a O TOM, YTO K&KIBIA MPUMEP M3BIEUEH M3 OJHOTO M TOTO ke 0a30BOT0 pacrpe-
JIeTICHHSI BEPOSTHOCTH C aJbTEPHATHBHOW THIIOTE30H, MPEAIOaraomnei, 4ro 6a3oBbie
pacnpeziefieHus: BEpOsITHOCTU BO BCeX BBIOOpPKax pa3Hble. Ecim nMeeTcst Bcero /Be BbI-
6opku, npumensoT pynkuuto TTECT. s Gonee aAByX BEIOOPOK HE CYIIECTBYET 0000-
menus Gy TTECT, 1 BMECTO 3TOro MOKHO BOCIIONIB30BAThCS MOEIIBIO OTHO(AK-
TOPHOTO JIMCIIEPCUOHHOTO aHAIM3A.

HeyxghaxmopHulil OucnepcuorHbll AHAIU3 ¢ NOBMOPeHUsMU. DTOT BUJT aHATIN3A TIPH-
MEHSIETCSl, €CITU JaHHbIE MO’KHO CHCTEMAaTH3HPOBATH IO JIBYM IapaMeTpam.

HeyxghaxmopHulii oucnepcuonuslii ananus 6e3 nogmopernus. ITOT BUJ aHAIIN3a MoJIe-
3€H MpH KJIacCU(PUKAIMU JAHHBIX 110 IBYM U3MEPEHUM, KaK U ABYX(aKTOPHBIN AHUCIIEp-
CHOHHBIN aHaiIM3 ¢ noBTopeHreM. OJIHaKO MPU ITOM aHAIM3€ MPENoIaraeTcss TOIbKO
OJTHO HaOJItOJIeHHe JUTsl Kax10i mapsl. [Ipu 3ToM aHanmu3e MOXKHO 100aBIATh MPOBEPKU
B maru 1 u 2 n1Byx(akTopHOTO JUCTIEPCHOHHOTO aHAIN3a C IOBTOPEHUSIMH, HO HEOCTa-
TOYHO JaHHBIX JJIs 100aBIEHUS MPOBEPOK B mIar 3.

Koppensunonnsiii ananms

Oynkuun KOPPEJI u IIMPCOH BeHCAAOT K03()(GUIUMEHT KOPPEIALUN MEXKIY
JBYMsI IEpEMEHHBIMU U3MEPEHN, KOTa JJIs KaX10M IepeMeHHOM n3MepeHue Halnroaa-
eTcst s Kakoro cyobekra N (mporyck HaOmoAeHus Uil CyObeKTa MPUBOIUT K UTHO-
pUpOBaHUIO CyOBbeKTa B aHanu3e). KoppensiroHHbII aHaIN3 MHOTJa TPUMEHSIETCS, €CIIU
umeercst Oonee IByX NMEPEeMEHHbIX H3MepeHHd s Kaxkzaoro cyowekta N . B pesynbra-
TE BBLAAETCs TabNMuUIla, KOPPEALMOHHAs MaTpuIla, MOKa3bIBarollas 3HaYeHne PyHKIUU
KOPPEJI (viiu IMPCOH) 1151 KaX10i BO3MOXKHO# Maphl EPEMEHHBIX U3MEPCHUM.

Koadduument koppensimu Kak KOBapUAIMOHHBIN aHAJIN3 XapaKTepu3yeT o0JIacTh,
B KOTOpOH /1Ba M3MEPEHUS «U3MEHSIOTCS BMECTe». B oTiamumMe oT KOBapHMalMOHHOTO
aHann3a K03(pUIMEHT MacIITadUpPyeTcsi TAKUM 00pa3oM, UTO €ro 3HauyeHHEe HE 3aBH-
CHUT OT €IMHUII, B KOTOPBIX BBIPAXKEHBI IEPEMEHHBIE IBYX U3MEPEHUH (Hampumep, eciu
BEC U BBICOTA SBJISIIOTCA ABYMSI H3MEPEHUSMHU, 3HaU€HHE KOAPPHUIMEHTa KOPPEALIUU HEe
M3MEHUTCS TMociie TepeBoa Beca u3 (pyHTOB B Kuiiorpammel). JIrob6oe 3HaueHne Kodg-
¢bunmeHTa Koppessiiuy JOKHO HaXOAUTRCS B AUana3oHe ot -1 1o +1 BKIIOUHTENBHO.



KoppensinoHHblil aHanu3 JaeT BO3MOXXHOCTb YCTaHOBUTH, aCCOLIMMPOBAHBI JIU Ha-
OOpbI JaHHBIX MO BETUYMHE, TO €CTh OOJNBIIME 3HAUCHHS W3 OJHOrO HAabOpa JaHHBIX
CBSI3aHbI ¢ OOJIBIIUMU 3HAUEHUSIMU JIPYroro Habopa (MONI0KUTENbHAs KOPPETSAIus ), UIH,
HA000POT, MaJible 3HAYEHUSI OTHOT0 Habopa CBA3aHbI C OOJIBIIUMU 3HAUEHUSIMU APYTrOro
(oTpuLaTenbHas KOpPEsLHs), WK JaHHBIE IBYX IMANa30HOB HUKAK HE CBSI3aHBI (HyJIe-
Basi KOppemsius).

KoBapuarmonHusiii aHanus

KoppensuuoHHblil 1 KOBapUallMOHHBIN aHAJIM3 MOXHO MCIIOJb30BaTh JIs OAMHA-
KOBBIX 3HAYEHUi, eciu B BBIOOpKe HaOmromaeTcst N pa3iauyHBIX NEPEMEHHBIX U3Mepe-
Huii. O0a BWJa aHajaM3a BO3BpAIIAIOT TAOJNMINY (MATpHUIY), NMOKA3bIBAIONIYI KO3 dH-
LUEHT KOPpEeJILUN UM KOBAapUAllMOHHBIN aHaIu3 COOTBETCTBEHHO ISl KOKJIOW IMapbl
NEPEMEHHBIX M3MepeHHid. B oTimume or xod¢¢umuenta Koppensunu, Macmradupye-
MOro B JuanasoHe oT -1 10 +1 BKJIIOUUTENIbHO, COOTBETCTBYIOIINE 3HAUEHUS KOBapHa-
[IMOHHOTO aHaju3a He MacmTabupyroTcs. Oba BUa aHAIM3a XapaKTepU3ylT 00JacTs,
B KOTOPOH JIB€ NIEPEMEHHBIE «U3MEHSIOTCS BMECTE).

KoBapuanuonnsliit ananu3 Berancisier 3Hauenue Gynkuun KOBAP s kaxxnoi na-
PBI IEpEMEHHBIX U3MEpeHU (HanpsaMyro ucmonb3oBath Gyaknnio KOBAP BmecTo kxo-
BapHUALMOHHOI0 aHAJIN3a UMEET CMBICI IIPU HAJMYUU TOJBKO JBYX NEPEMEHHBIX H3Me-
peHuit, To ectb npu N=2). DiaeMeHT IO JuaroHaiau TaOJUIbl, BO3BpALIAEMON IMocie
NPOBE/ICHUST KOBAPHALIMOHHOTO aHajik3a B CTPOKE I, cToJOeIl I, SBISCTCS KOBapUaIly-
OHHBIM aHAJIU30M i-Oi MEPEMEHHOH U3MEpEeHHs C caMoil COOOM; 3TO BCEro JHIIb JUC-
nepcusi TeHepalIbHOM COBOKYITHOCTH JIJISl TAHHOM IepeMEHHOMU, BeIYHCsieMast (yHKIHEH
JUCIIP.

KoBapuanioHHbINM aHaJIN3 JAET BO3MOXKHOCTh YCTAHOBUTH, ACCOLIMUPOBAHBI JIU Ha-
OOpBI TaHHBIX MO BEJIMYMHE, TO €CTh OONbIINME 3HAUEHUS U3 OJHOrO Habopa JaHHBIX
CBsI3aHBI C OOJIBIIIMMHU 3HAYEHUSIMU IPYToro Habopa (MoJ0KUTeIbHAast KOBapualysl), Wi,
HA000pOT, MaJible 3HaYeHUsI OJTHOT0 Habopa CBsI3aHbI C OOJIBIIUMH 3HAYEHUSIMH JIPYTOro
(oTpuLaTenbHas KOBapUalus), WK JaHHbIE ABYX JMAla30HOB HUKAK HE CBS3aHbI (KOBa-
puarus 65IM3Ka K HYIIO).

OmnucarespHass CTAaTUCTUKA

910 CpeACTBO aHAIN3a CIIYKUT IJIA CO3AaHUA OAHOMEPHOI'O CTATUCTUICCKOTO OTUC-
Ta, COACPIKAIICTO I/IH(I)OpMaI_II/IIO 0 HeHTpaHBHOﬁ TCHACHINNW U U3MCHYHNBOCTH BXOJHBIX
JaHHBIX.

3KCHOH€HHH&J’IBHOG Criia>)kuBaHHC

[TpumensieTcs 1Sl MpecKa3aHus 3HAY€HUsI Ha OCHOBE MPOTHO3a ISl IPEIbIAYIIEro
MepHOa, CKOPPEKTUPOBAHHOTO C YIETOM MTOTPEIIHOCTEH B 3TOM IIporHose. [Ipu anammse
UCTIONIE3YETCSI KOHCTAHTA CTIIAKMBAHUS &, IO BETMUYMHE KOTOPOU OMpPEAeNseTCs CTeNeHb
BIIUSTHUS HA MIPOTHO3BI MOTPEITHOCTEN B MPEABIAYIIIEM MTPOTHO3E.

[Tpumeuanue. [ KOHCTAHTHI CIUIAXKUBAHUS HAUOOJIEE TOIXOISIIUMUA SBIISTFOTCS
3HaueHus oT 0,2 no 0,3. OTu 3HaYEHHS MOKA3bIBAIOT, YTO OMIMOKA TEKYIIETO MPOTHO-
3a ycraHoBiieHa Ha ypoBHE OT 20 10 30 mpomeHToB OMMOKHU MPEBIIyIIEro MPOTrHo3a.



bonee BbICOKME 3HAYEHUSI KOHCTAHTBI YCKOPSIOT OTKJIMK, HO MOT'YT IIPUBECTH K HEIIPe-
CKa3zyeMbIM BbIOpocaM. Hu3kue 3Ha4eHHs KOHCTAaHTHI MOTYT IIPUBECTH K OOJIBIINM MPO-
MEXYTKaM MEXAY NPEACKa3aHHBIMU 3HAYCHUSAMU.

JIByXBBIOOpOUHBIN F-TecT /uisi Aucnepcun

JByxBbIOOpOUHBIN F-TecT npumeHsieTcs sl CpaBHEHUS TUCTIEPCUi ABYX T'eHepalib-
HBIX COBOKYITHOCTEH.

Hamnpumep, MOkHO uCIONIb30BaTh F-TeCT 10 BIOOpPKAaM pe3yibTaTOB 3aIlibIBa AJIs
KOKIOW M3 JBYX KOMaHI. DTO CPEACTBO IMPENOCTABIIAET Pe3yJbTaThl CPaBHEHHUS HY-
JIEBOM THIOTE3bI O TOM, YTO 3TU JBE BBHIOOPKHU B3AThI U3 paclpeiesieHUs] ¢ PaBHBIMU
JTUCTICPCUSIMH, C TUTIOTE30H, MPEANOIaraloniei, 9To AUCIIEPCUN Pa3INYHbI B 0a30BOM
pacnpeziesieHuu.

C mOMOIIIBIO 3TOTO CpeaCcTBa Bhiuncisiercs 3Hadenue f F-cratuctuku (mmm F-x03¢-
¢unuent). 3nauenue f , 6mmM3Koe K 1, MOKa3bIBaET, YTO AMCICPCUH TEHEPATBbHON COBO-
KyIMHOCTH paBHbI. B Tabnuie pesysnpratos, eciu f <1, «P(F <= f ) ognoctoponnee»
JaeT BO3MOXKHOCTh Ha0JIt0IcHHsI 3HaYeHHs F-cTatucTiku MeHbIero f mpu paBHBIX quc-
MEePCUSAX TEHEPaTbHON COBOKYIMHOCTU U F KpUTHUYECKOM OJHOCTOPOHHEM BBIIACT KPH-
THYECKOE 3HAaYeHHEe MeHbIne 1 Juis BHIOpaHHOTO ypoBHs 3Haummoctd o, Ecom f > 1,
«P(F €9 omHocTOpOHHEE» IaeT BO3MOXKHOCTh HAOIOICHMsS 3HA4YeHUs F-craTucTHKh
Oospiiero f mpu paBHBIX TUCIEPCHSIX T€HEPAbHOW COBOKYITHOCTH U F KpuTHYecKOM
OJTHOCTOPOHHEM BbIJAE€T KPUTUYECKOE 3HaYeHue Oonbiie 1 s o.

Ananmuz Oypre

[TpennazHavaeTcst JUIsi pelICHUs 3a]a4 B JMHEWHBIX CHCTEMaX W aHaJIHM3a MepHo-
JTUYECKUX JTAHHBIX HAa OCHOBE MeToja ObicTporo mpeodpazoBanus Dypre (BIID). Orta
mpolLeaypa MoIepKUBaET Takke 0OpaTHbIe MpeodpazoBaHus, IPH ATOM HHBEPTUPOBA-
HUE NMPeoO0Pa30BAHHBIX JIAHHBIX BO3BPAIACT UCXO/IHBIC JaHHBIC.

BcogHOiM BrixogHaA
AHEN&a30H Tabniuaz

I'ucrorpamma

HCHOJ’IBSyeTCH JJIs1 BBIYHUCIICHUA BBI60pO‘IHI)IX U MHTCTPAJIbHBIX YaCTOT IOIMaadaHUA
JAaHHBIX B YKA3aHHBIC WHTCPBAJIbL 3HAUYCHMUI. HpI/I 9TOM PACCUUTBIBAKOTCA YHUCJIa IOoIa-
,Z[aHI/Iﬁ JJI 3aJaHHOT'O Jualria3oHa A4CCK.



Hanpumep, He0OX0OAMMO BBISIBUTH THUI PaCcHpeeNICHUs] YCIIEBAEMOCTH B TPYIINE U3
20 crynenTtoB. Tabnuia rucTorpaMMbl COCTOUT M3 TPAHUIL KAl OIEHOK M KOJIMYECTB
CTYJEHTOB, YPOBEHb YCIIEBAEMOCTH KOTOPBIX HAXOAMUTCS MEXKIY CaMOW HIKHEH IpaHu-
el u Tekymel rpanuiei. Hanbonee 4yacTo MoBTOPSEMBIM YPOBEHB SIBJISETCS MOJON
WHTEpBaja JaHHBIX.

Ckonb3siiee cpeHee

Ckonp3silee cpefiHee UCIONb3YyeTCs Ul pacueTa 3Ha4€HUH B IIPOTHO3UPYEMOM Iie-
pHOZIC HA OCHOBE CPEJHEr0 3HaYCHUsI IEPEMEHHOM Ul yKa3aHHOTO YMCIIA IPEIIECTBY-
IOMX nepuosoB. CKojb3sllee cpefHee, B OTJIMYHE OT MPOCTOr0 CPeIHEero [yl Bcel
BBIOOPKH, COEPKUT CBEJCHUS O TEHIECHUUAX U3MEHEHUS JAHHBIX. DTOT METOJ MOXET
HCTIONIB30BAThCS Ul IPOrHO3a COBITA, 3aI1aCOB U APYIHX IpolieccoB. Pacuer mporaosu-
pYEMbIX 3HAUEHUIl BBIIOJHACTCA 110 CleAyronel Gpopmyie:

1
Fee1 = N = > A+, (4.1)

rae: N — 4ucino mpeAecTBYOIMX MEPHOI0B, BXOMSIIMX B CKONb3sIIee cpeaHee; Aj —
(akTHyecKoe 3HaYCHHWEe B MOMEHT BpeMeHH J; Fj — mporHosupyemoe 3HaueHHE B MOMEHT
BPEMCHH |.

['enepanus CirydalHbIX 4YHCEIl

I/ICHOJ'IB?;yeTCH JUIA 3allOJIHCHHUS Oualria3oHa CHy‘IaﬁHBIMH qHucjiaMHi, U3BJICUHCHHBIMU
U3 OJTHOT'O WJIM HECKOJIBKHX pacnpeaeneHuid. C moMoupo JaHHON MpoLeaypbl MOKHO
MOJIEIPOBaTh 00BEKTHI, UMEIOIINE CIyYalHYI0 IPUPOLY, IO U3BECTHOMY paclpesesne-
HUIO BEPOSITHOCTEM.

Hanpumep, M0>KHO HCTI0/Ib30BaTh HOPMaJIbHOE PACIIPEIETICHHE I MOJAEIUPOBAHUS
COBOKYITHOCTH JJaHHBIX MO POCTY WMHAMBHMIYYMOB WM HCIOJB30BaTh paclpeesieHue
bepHyniau Ui ABYX BEpOSITHBIX MCXOJIOB, YTOOBI OMKMCATh COBOKYITHOCTh PE3YJIbTAaTOB
OpocaHUsi MOHETHI.

Panr n nepueHTnib

Vcnonb3yercst Ans BbIBoJa TaONMIBI, COAEpIKalled MOPSAKOBBIM M MPOLIEHTHBIN
paHTH IS KaKA0ro 3HaueHus: B Habope JaHHBIX. JlaHHas mpoleaypa MOXKeT ObITh MpH-
MEHEHa JUIsl aHaJIM3a OTHOCUTEIHHOIO B3aUMOPACIOJIOXKEHHs JaHHBIX B Habope. OHa
ucnonsiyeT pynkuuu PAHI u IPOHEHTPAHI. PAHI He paGoTaeT co cBS3aHHBI-
MU 3HaueHusIMU. Eciin TpeOyeTcst yuuThIBaTh CBsI3aHHBIE 3HAUEHMSI, MOXKHO BOCITOJIb30-
BaThcs (yHkiuerdr PAHIT BMecte ¢ k03 (HUIIMEHTOM W3MEHEHHMs, ONTMCAHHBIM B (aiine
cupasku Juist dpyakiun PAHT .

Perpeccus

JIuHelHbIN perpecCCHOHHBIA aHANIN3 3aKIII0YaeTcs B moadope rpaduka s Habopa
HaAOIO/IEHUI ¢ MOMOIIBI0O METOJ]a HaMMEHBIINX KBaJpaToB. Perpeccust ucmnonb3yercs



JUIS aHATM3a BO3JCHCTBHA HA OTAENBHYIO 3aBUCHMYIO TEPEMEHHYIO 3HAYEHMH OIHOI
NI 60.1166 HC3aBUCUMBIX IICPCMCHHBIX.

Hampumep, Ha CHOPTHBHEIE KAdyecTBa aTjeTa BIUAIOT HECKONBKO (haKTOPOB,
BKIIOYAs BO3PACT, POCT M Bec. Perpeccus MpoNoOpIMOHATLHO PACHpenesseT Mepy Ka-
YecTBa M0 ATHM TpeM (haKTOpaM Ha OCHOBE €r0 CIIOPTHBHBIX Pe3y/bTaToB. PesynsraThl
perpeccuy BIIOCIECTBHHE MOTYT GBITh HCIIONB30BAHbI IS IPECKA3aHMs KA4eCTB HOBO-
TO, HEMPOBEPEHHOTO ATIETA.

Perpeccus ucnonssyer ¢pynkuo JUHERH.

Bribopka

Co3naer BBIOOPKY M3 T€HEpaJIbHOM COBOKYITHOCTH, pacCMaTpuBasi BXOJHOM Juara-
30H KaK reHepaibHYyI0 COBOKYMHOCTh. ECIIM COBOKYMHOCTh CIMIIIKOM BeNIMKa AJisi 00pa-
OOTKM WM MOCTPOCHUSI AUATPAMMBbI, MOKHO UCIOJB30BaTh MPEACTABUTEIBHYIO BBIOOP-
Ky. Kpome Toro, ecnu npenmnonaraercss N€pUOAUMYHOCTh BXOIAHBIX JAHHBIX, TO MOXKHO
CO3/1aTh BBIOOPKY, COAEPIKAIIYIO 3HAUCHUS TOJIBKO U3 OTIENIbHON 4acTH LUKJIA.

Hampumep, ecnu BXOAHON Mana3oH COJIEPKUT JaHHBIE JUIsl KBApTAJIbHBIX MPOAAK,
CO3/1aHK€ BBIOOPKH € IEPUOJOM 4 pa3MECTUT B BHIXOJJHOM JUANa30HE 3HAUEHUS IPOAAK
W3 OJTHOTO U TOTO e KBapTala.

T-tect

JIByXBBIOOPOYHBIN t-TECT MPOBEPSET PABEHCTBO CPEIHUX 3HAUYCHUN TeHEepalbHON
COBOKYITHOCTU IO Ka)KJO0W BBIOOpKE. DTU TPU CPEACTBA IOMYCKAIOT CIEAYIOLIUE YCIIO-
BUSI: PaBHBIE TUCTIEPCHH T€HEPATILHOTO pacIpeleieH s, TUCIIePCHH TeHePATbHOW COBO-
KYITHOCTH HE paBHBI, & TaK)Ke MPECTaBlIeHUE IBYX BBIOOPOK /10 U MOcCie HaOII0AeHUsS
10 OHOMY U TOMY K€ CYOBEKTY.

l8yxevlb0pounblll t-mecm ¢ 00UHAKo8bIMU Oucnepcusimu. JIByXBbIOOPOUHBIH t-TeCT
CTpIOZIeHTa CIYXKHUT JAJIsl POBEPKU THUIOTE3bl O PABEHCTBE CPEIHHUX JJS JBYX BBIOO-
pok. Dta hopMma t-TecTa mpearonaraeT CoBNaJACHNE 3HAYCHUH JUCTIEPCUU TeHEePAITbHBIX
COBOKYIHOCTEH U 0OBIYHO HA3bIBAETCS TOMOCKETACTHUECKUM t-TecTOM.

Heyxevibopounviii t-mecm c paznvimu oucnepcusamu. JIByxBeioopounslii t-rect CThbio-
JICHTa UCTIOIB3YeTCsl ISl TPOBEPKH TUTIOTE3bI O PAaBEHCTBE CPETHUX LIS IBYX BBHIOOPOK
JAHHBIX U3 Pa3HBIX I'€HEPAJIbHBIX COBOKYMHOCTEH. JTa ¢opma t-TecTa mnpenarnojaraert
HECOBII4/ICHUE TUCIIEPCUN T€HEepalbHbIX COBOKYIHOCTEH M OOBIYHO HA3bIBAETCS reTe-
pockenacTuyeckuM t-tectoM. Ecim TecTupyercs olHa M Ta K€ TeHepajbHas COBOKYII-
HOCTb, UCIIOJIb3YITE MAPHBIA TECT.

Ilapnwiii 08yxeviOopouHblll t-mecm 0as cpeonux. [1apHbIil TBYXBBIOOPOUYHBIH t-TeCT
CTpIOZICHTa UCTIONB3YETCS 1Tl IPOBEPKH TUTIOTE3BI O PA3IMYUH CPETHUX JUIS IBYX BBI-
00poK JaHHBIX. B HeM He mpeznonaraeTcss paBeHCTBO JAMCIIEPCUI TeHEepaIbHBIX COBO-
KYITHOCTEH, W3 KOTOPBIX BHIOpaHBI JaHHBIC. [[apHBII TECT HCMOIB3YeTCs, KOT/1a MMEETCs
€CTEeCTBEHHAs MApHOCTh HAOII0/IeHUI B BBIOOPKAxX, HAIPUMEp KOr/la TeHepaibHas COBO-
KYITHOCTb TE€CTHUPYETCS JABaXKIbl — JI0 U TOCJIE HKCIIEPUMEHTA.



Z-tecT

JIByXBBIOOPOYHBIN Z-TECT Ul CPETHUX C M3BECTHBIMH JucrnepcusiMu. Mcnonb3yer-
Csl 11 MPOBEPKHU TUIOTE3bl O Pa3JIMUMM MEXAY CPEAHMMM JBYX TI€HEPAJIbHBIX COBO-
KynHocTtel. [Ipyu Hen3BeCTHBIX 3HAUEHUSAX AUCIIEPCUI CIIeIyeT UCIONIb30BaTh (PYHKIIUIO
ZTECT.

OyYHKIUIO Z-TECT MOYKHO HMPUMEHSTD Il TUIIOTE3bI 00 0cOOOM HEHYJIEBOM 3Haue-
HUU Pa3HULBl MEKY JIBYMS CPEAHUMHU I'€HEPAIBbHBIX COBOKYITHOCTEM.

3) I'paduueckoro 0ToOpaxeHUs pe3yIbTaTOB U3MEPEHHIA C UCIIOJIb30BAHUEM TPSIMO-
YTOJIBHBIX U JIOTapu(MUYECKUX IIKaJl OCEil B BUJIE TUAarpaMM pa3HbIX TUIIOB.

UYroOsl co3nath muarpamMMy B Excel, cHauania BBeiUTE YUCIIOBBIE JaHHbBIE HA JIUCT.
3areM MOXKHO MOCTPOUTH HA MX OCHOBE JUarpammy, BBIOpaB HY)KHBIN THIT AUATrPaMMBbI
Ha BKiaake BeraBure B rpymme JluarpaMmel.
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Puc. 4.2 — Ilpumep nuarpaMmsl

Excel momgnepxuBaeT paziMdHbIC TUIBI JHATPaMM, YTO MO3BOJISET MPEICTABISTH
JaHHble HanboJiee MOHATHBIM JJIs TOW MM MHOU ayauTopuu criocobom. Ilpu coznanuu
HOBOW WJIM M3MEHEHHHU CYILIECTBYIOIIEH JHMarpaMMbl MOKHO BbIOpaTh OJUH U3 pa3HO-
00pa3HbIX THUIOB (HAaNpUMep, FMCTOTPaMMy MJIM KPYTOBYIO TUarpaMMmy) U MOJTHIIOB
(HampuMep, THCTOTPaMMy € HAKOIUIEHHEM MM 00BEMHYIO KPYToBYI0 auarpamMmy). Cos-
MECTHB B OJIHOM JHarpamMMme pa3HbIe THIIbI, MOKHO CO3/1aTh CMEUIAHHYIO TUarpammy.

4.3.1 DrneMeHTHl AMArPaMMbI

JlmarpaMma COCTOMT M3 Pa3IMUHBIX AJIEeMEHTOB. HekoTophie U3 HUX 0TOOpakKaroTCs
0 YMOJYAHHIO, IPYTHE MOKHO JO0ABJIATH 110 Mepe HEOOXOAMMOCTH. MOXHO U3MEHUTH
BHUJ DJICMCHTOB AWarpaMmbl, IEPEMECTHUB UX B JPYro€c MECTO HJIM M3MCHUB HUX PA3MEpP
6o ¢opmar. Takke MOXKHO YHAATUTh DJIEMEHTHI TUAarpaMMbl, KOTOpbIe HEe TpeOyeTcs
0TOOpaXXaTh.

1) OGmacTh aUarpamMMsl.
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Puc. 4.4 — [luarpamma ¢ MOsICHEHUSIMU

2) OO061acTh MOCTPOCHHS THATPAMMBI.
3) ToukH JaHHBIX JJIsI Psijia JAaHHBIX, OTMEUYEHHBIC HA JHarpaMmme.

4) Ocwu kareropuii (rOpu30HTAIbHAS ) U 3HAYCHHI (BEPTHKAIbHAS ), BIOJIb KOTOPBIX
CTPOUTCS AUarpamma.

5) Jlerenna muarpamMMel.
6) HasBauus quarpamMMbl U OCEH, KOTOPBIE MOYKHO HCIIOJIb30BaTh B AHArpaMMe.

7) MeTKHu TaHHBIX, C TIOMOIIBIO KOTOPBIX MOYXKHO 0003HAYATh CBEJACHHUS TOUKH JTaH-
HBIX B PAY JaHHBIX.



4.3.2 U3meHenune 6a30BOi AUarpaMMbl B COOTBETCTBHHC
MOTPEOHOCTIMU

CosznaB quarpamMmy, MOKHO U3MEHUTH JTFO00H U3 ee AIeMeHTOB. Hanmpumep, MOXHO
W3MEHUTH BHJI OCEH, 100aBUTh Ha3BaHUE IUArPAMMBI, TIEPEMECTHTh UJIH CKPBITh JICTCH-
1y, a TaK)Ke 100aBUTh JOMOJTHUTEIIbHBIC JIEMEHTHI.

UTOOBI U3MEHUTH AUArPAMMY, BBITIOJIHUTE OJIHO WJIM HECKOJIBKO U3 YKa3aHHBIX HUXKE
ICUCTBUI.

e H3meHeHue BHAA oceii 1uarpaMmbl. MOXHO yka3aTh MacmiTad oced ¥ u3Me-
HUTB MPOMEXKYTKH MEX Ty 3HAUCHUSAMH WIIA Kateropusamu. [ ynoOcTBa yTeHuUs
JTUarpaMMbl MOKHO JJOOABUTH HA OCH JICJICHHSI M YKa3aTh BEJIMUUHY IMPOMEKYT-
KOB MEXIy HUMHU.

e Jlo0aBjeHue K aUarpaMMe Ha3BAHMH M MeTOK JaHHBIX. /[ mosicHeHus
OTOOpaXCHHBIX Ha JUarpaMMe JaHHBIX MOXKHO J00aBUTHh Ha3BaHUE JHArpam-
MBI, Ha3BaHUS OCEl U METKU JIaHHBIX.

e JloGaB/ieHue JiereHaAbl M TA0IUIBI JAHHBIX. MOXHO OTOOPA3UTh WIH CKPBITh
JeTeH/ly, U3MEHUTh €€ PacIlOJIOKEHUE WJIU 3JIEeMEHThI. JlJIi HEeKOTOpBIX AMa-
rpaMM TaKXe€ MOYKHO OTOOpa3uTh TaOJMIly JaHHBIX, B KOTOPOH cojepkarcs
KJIFOYH JICTCHABLI U 3HAYCHUS, IPCACTABIICHHBIC HA JUAarpaMme.

e IlpuMeHeHHe cHeNHMAJbHBIX NMAPAMeTPOB [IJIsl AUATPAMM Pa3HbIX THIOB.
Jl1s pa3nuYHbBIX TUIIOB AMArpaMM MO>KHO IPUMEHSITH pPa3jIM4HbIE ClIELIUaIbHbIE
JUHUM (Hampumep, KOpuAop KosieOaHus U JIMHUU TPEH/1a), I0JI0Ch! (HanpuMmep,
II0JIOCHI TOBBILIEHUS U MOHMKEHHs M IUIAHKU HOTIPEeIIHOCTEMN), MapKephl JaH-
HBIX U T. 1.

4.3.3 IlpumMeHEeHHE TOTOBBIX CTHJICH M MAaKETOB JHArpaMM JIs
po(ecCHOHATIBEHOTO 0(OpMIEHUS

Bmecto Toro 4ro6s! 100aBIATh WIM U3MEHSTH 3JIEMEHTHI JuarpaMmsel U ¢popMaTu-
poBaTh UX BPYUHYIO, MOKHO OBICTPO MPUMEHUTH K JAHHBIM IOTOBBIA MaKeT WM CTHJIb
nuarpammbl. B npunoxxenun Excel cymiecTByeT MHOXKECTBO IMOJIE3HBIX TOTOBBIX MaKe-
TOB M CTUJIEH, KOTOPbIE MOYKHO aJalTHPOBaTh, U3MEHUB BPYUHYIO MaKeT Uiau ¢GopMmar
OTJIEbHBIX 3JIEMEHTOB JUarpamMmbl, TaKuX, Kak 00J1acTh JuarpaMMmsl, 00J1acTh MOCTpOe-
HUS, PAAbl JaHHBIX U JIETE€HAA.

[Ipu ucnonbp30BaHUM TOTOBOTO MakeTa AMarpaMMbl Ha HEHl B ONpeAeIeHHOM MOps /-
Ke oToOpakaeTcs 3aJJaHHbIM HaOOP IeMEHTOB (HalpuMep, Ha3BaHUsl, JEeTeH 1a, TabauIa
JAHHBIX WM METKHU JaHHbIX ). MOXHO 1Mo100paTh NOAXOAALINNA MaKeT U3 MPe10CTaBIIeH-
HBIX JUIsl AMarpaMM KOHKPETHOTO THUIIA.

IIpu ucroNb30BaHUM TOTOBOTO CTHJIS JUAarpaMMbl ee (opMaTHpOBaHHUE OCHOBAHO
Ha MPUMEHEHHOU TeMe JOKYMEHTa, I09TOMY BHEUIHHMI BUJ] IMarpamMMbl OyJIeT COOTBET-
CTBOBATb I[BETaM TeMbI (Ha0Opy LIBETOB), IpH(PTaM TeMbI (HaOopy MIPU(PTOB 3aroJIOBKOB
U OCHOBHOT'O TeKcTa) U 3 dexram TeMbl (Habopy IpaHUIl U 3aJIMBOK), IPUHSATHIM B Op-
TaHU3alUy WIK 33JJaHHBIM I10JIb30BaTEIIEM.

CoOCcTBEeHHBIE CTHIIM WJIM MAKEThl JUarpaMM co3iaBaTh Helb3s, HO MOKHO CO3/1aTh
1a0JIOHBI AMarpaMMm, CoJeprKalliie Hy>KHbIH MakeT U (hopMaTHpOBaHUE.



4.3.4 TlpusnekarenbHoe (HOPMATUPOBAHUE JUATPAMMBI

[ToMuMO IpUMEHEHUS TOTOBOTO CTHJIS TMArpaMMbl MOKHO JIETKO U3MEHUTH (hopma-
TUPOBAHUE €€ OTACIIbHBIX JIEMEHTOB, HATPUMEP MapKEPOB JAHHBIX, 00JIACTU JTUarpam-
MBI, 00JIaCTH TIOCTPOCHUS, YUCET U TEKCTAa B HA3BAHMIX U IOJIHUCAX, YTO IPHBJICUET
BHHUMAaHUE U CIIENAeT TuarpaMmMy OpUTHHAIBHOW. MOXKHO TakKe MPUMEHSTh CTHIU (-
ryp u ctiuim WordArt uinm ¢popMatupoBath (GUTYpHl M TEKCT B AJIEMEHTaX JIHUarpaMMbI
BPYYHYIO.

UT0o0BI U3MEHUTH (OPMATUPOBAHUE THUATPAMMBI, BHITIOJTHUTE OJHO WM HECKOJIBKO
Y3 YKa3aHHBIX HUXKE JACHCTBHIA.

e 3aJuBKa 3JIeMEHTOB AuarpamMmmal. I[J'IH IIPUBJICYCHNA BHUMAaHUA K OIIPCACIICH-
HBIM 3JICMCHTAaM JAUarpaMmMbl MOYKHO 3aJIMTh UX LIBETOM, TGKCTypOfI, PUCYHKOM
WM IPUMCHHUTD I'PAAUCHTHYIO 3aJIUBKY.

e H3meHeHHue KOHTYPOB 3JIECMEHTOB IHarpaMmMbl. I[J'IH BBIACICHUA 3JICMCHTOB
AuarpaMMbl MOKHO U3MCHHUTL UBCT, CTUJIb WJIM TOJIIHUHY JIMHUIA.

e Jlob6aBieHue cnennajabHbIX 3G eKToB K j1eMeHTaM auarpamMmmbl. [i1s npu-
JaHuA auarpaMme 3aBCPIICHHOCTH K €€ 3JIEMCHTAM MOKHO IIPUMCHUTDL CIICHU-
anbHble AG(HEKThI, HAPUMEP TeHb, OTPAXKEHHE, CBEUCHHUE, CTIIAKUBAHNE KPaeB,
penbed wim 00beMHOE BpallleHuE.

b4 (I)OpMaTI/IPOBaHI/Ie TEeKCTAa M YHceJ. TeKcT U uucia B Ha3BaHUAX, ITOAIINCAX
U HAAIIMCAX Ha JUuarpaMmMe MOKHO (1)OpMaTI/IpOBaTB TaK K€, KaK TCKCT N 4HuCJia
Ha JIUCTC. LIT06I>I BBIACIINTL TCKCT WJIW YUCJIO, MOXKXHO JaXX€ IIPUMCHATH CTUIIA
WordArt.

4.3.5 TloBTOpHOE UCIIOJIB30BAaHUE TUATPAMM ITyTEM CO3JIAHHSI
111a0JI0HOB

Eciin Hy>)kHO MHOTOKpaTHO HCITOJIb30BaTh HACTPOCHHYIO JHarpaMmy, €€ MOXHO CO-
XpaHuTh Kak 1mabson auarpammel (CRTX-daiin) B mamnke mabionos auarpamm. [pu co-
3JIaHUU TUarpaMMbl MOXKHO TIPUMEHUTH MIA0JIOH TOYHO TaK K€, KaK U BCTPOCHHBIN THII
auarpammbl. [11aGmoHbI nuarpamMm SIBISIFOTCSl MOJB30BATENLCKUMHU THIAMH AHArpaMM —
C UX MOMOIIBI0 MOXKHO U3MEHSAThH THII CYIIeCTBYIOIIEH nuarpammel. [Ipu HEoOXoaMMO-
CTH YaCTOr0 TMPUMEHEHUS OTPE/ICIICHHOTO Ia0I0Ha JUarpaMMbl MOXKHO COXPaHUTH €ro
KaK TUI JUarpamMmbl, UCMIOJIb3YEMBIN MO0 YMOTYaHHIO.

Heticteue 1. Co3nanue 0a30BOM qUarpaMMbl

1) JloGaBbTe Ha JHCT JaHHBIC, HA OCHOBE KOTOPBIX HEOOXOJUMO MOCTPOUTH JHa-
rpamMmy. YUTHTE, 4TO JUIsl pa3HBIX THIIOB JAMarpaMMm HEOOXOIMMO MO-Pa3HOMY
pacrosiaraTb JaHHbIE Ha JIUCTE.

Tun guarpamMmsbl PacnoJio:xenne JaHHBIX

['ucrorpamma, nmuHeivaras, rpa- [lo cronbmam wim Mo cTpokam, HalpuMep:
¢uk, c odmactsamu, nosepxnoct- | Kox | Cymma
Hasl WJIH JICTIECTKOBAs 1 2

3 4




Nmn:

Kon 113
Cymma | 2 | 4
Kpyrosas miu xonblieBast OpauH cToNOCIl WIIH CTPOKA JaHHBIX M OJHUH
auarpamma CTONOCI MJIN CTPOKA METOK JaHHBIX JUIS OJ1-
HOTO Psijia TaHHBIX, HAIIPUMED:
All
B|2
C|3
Wnu:
Al B|C
1123

Heckonbko CTOJ'I6I_IOB HIIN CTPOK JaHHBIX
1 OJUH CTOJ'I6€I_I HJIN CTPOKa MCTOK OaHHBIX
IJI HCCKOJIBKUX pAAOB JaHHBIX, HAIIPUMED:

All|2

B| 3|4

C|5|6

Wnn:

A B|C

11213

4156
Toueynass wunu my3bIpbkoBas JlaHHBIC PACMOJIOXKEHBI IO CTONOIAM, TPH-
auarpaMma 4YeM 3HaueHHs X — B MEpPBOM CTONOIIE, a Cco-

OTBETCTBYIOIINE 3HAYEHUA Y U pa3MEPHI I1y-
3BIPPKOB — B COCETHHX CTOJIOIAX, HAIPHMED:
X| Y| Pa3mepsl ny3bIpbKOB
1123
4156

bupkeast nnarpamma [To cTonbmam wiamM CTpoKaM B CIEAYIOLIEM
MOPSIAKE, C UCTIOJIb30BAHUEM HA3BaHUU WIIU
JaT B Ka4eCTBE MOJITUCEN:
MaKCI/IMyM, MUHHUMYM U 3HAUYCHUA 3aKpI)ITI/I$I

Hanpumep:

Hara Mak- | MuHu- | 3akpsbl-
CHMYM | MyM THE

01.01.2002| 46,125 42 44,063

W

Mara 01.01.2002

Maxkcumym | 46,125

Munumym | 42

3akpeitue | 44,063

2) BeimenuTte siueiiku, coeprKaiie JaHHbIe, KOTOPbIe HEOOXO0MMO HCIOIb30BaTh
JUIsl TIOCTPOEHUsI auarpammbl. Eciin BbIOpaTh TOJIBKO OfHY sueiiky, Excel aB-



TOMAaTUYECKU ITOCTPOUT JHUAarpaMMmy Ha OCHOBE CMEKHBIX C HEH S4EeK, KOTO-
pBle colep:Kar NaHHble. ECIM Hy)XHbIE SYEHKU HE BXOAAT B CMEXKHBIM JMara-
30H, MOYKHO BBIJICJINTH HECME)KHBIE STUYEUKHU WINA JUala3OHbl; IIPU 3TOM BBIJEINE-
HUE JJOJDKHO MPEACTABIATh COOON NPAMOYTOJIbHUK. MOXKHO TaK)Ke CKPBITh PSIbI
U CTOJOIBI, KOTOpbIE HE TPeOyeTCss OTpaXkaTh Ha AUArpaMMe.

YTOBbI BLIIEJIUTD BBINIOJITHUTE CJIEAYIOLIEE

Onny sueiiky [IenkHUTE SYEHKY WIM INEPEUAUTE B Hee
C MIOMOIIBIO KJIaBULI CO CTPEJIKAMHU.

Jwnana3oH siueex BriGepuTe nmepByto siMeKy auarasoHa, a 3a-

TEM, yIEp>KHBasl JICBYIO KHOIIKY MBIIIIH, TIe-
peTamuTe yKazareiab J0 HOCIeAHeN siueiKu
nUana3oHa, 00 BEIOEPUTE TIEPBYIO STUCHKY
u, ynepxxuas knasumry [SHIFT], menkau-
T€ MOCIEAHIO0 SYCHKY.
Taxxe MOXXHO, BBIOpAB MEPBYIO SUEHKY
nuana3ona, Haxathb [F8], uToObl yBenTMunuThH
00J1acTh BBIICTICHUS C TOMOIIBIO KJIaBHIII CO
cTpenkaMu. YToObI OCTAHOBUTH BBIJICIICHHE,
MOBTOPHO HaxkmuTe KiaBuiry [F8].

Bbonbioit auamnaszon syeex [lenkHuTe MNEepBYIO S4YEWKYy AHAama3oHa,
a 3areMm, ynaepxuBas kiasumy [SHIFT],
IICIKHUTE MOCJICTHIOK SYCHKY Tuara3oHa.
UtoObl mo0paThess A0 ITOW SYCHKH, BOC-
MIOJIB3YUTECH MPOKPYTKOM.

Bce aueliku nucra Haxxmute kHONIKY BohlOeauTs Bee.

KHonka
“BLIAENHTE Bres

A

1

Yr10o0BI BEIAEIUTL BCE STMEMKH JIMCTA, MOXK-
HO TaKXe HaXaTb COYETAHHWE KJIABMIII
[CtrI+A].
IIpumeyanue. Eciv MUCT CONEPXKUT HaH-
uele, [Ctrl+A] Bbimenser Tekymyro o00-
nacth. [ToBTOpHOE Ha)xaTue coueTaHus Kia-
umr [Ctrl+A] mo3BoniseT BBLACIUTH BCE
SIYEUKH JTUCTA.

HecmexHble ssueiiku uim Beigenure nepByro S4YEHKYy WIM JUana3oH

JTNATIa30HbI TUYEeK sueek W, ynaepxuBas kiasumry [Ctrl], Bbi-
JIETUTE OCTAJIbHBIE STYEHKH WIIA THAIIa30Hbl.
Taxxke M0OXHO, BBIOpaB MEPBYIO SUEHKY HIIN
JIMANa3oH SYEeeK, HaXKaThb COYETaHUE Kila-
Butn [SHIFT+F8], urobsr m06aButh apy-
TYI0 HECMEXHYIO SYEHKYy WA JUana3oH
sueeK K obmactu BbieneHus. YtoOwl ocTa-
HOBUTH BBIJICJICHUE, TOBTOPHO HAXKMHUTE CO-
yeranue kiapum [SHIFT+F8].



Bcro cTpoky uinu Bech cTosoel

CMexHBIE CTPOKU WIIA CTOJIOIIBI

HecmexHble cTpoku niamn
CTOJIOIBI

[IepByro MM MOCIAEAHIOK SAUYECH-
Ky B CTPOKE WJIA CTOJIOLE

IIpumeyanue. HeEBO3MOXHO MCKIIOYUTH
OTJEJIbHBIE SYEHKHM WIH JHANA30HbI SYEEK
13 00J1aCTH BBIAETICHHUS HECMEXHBIX SUCEK;
MO’KHO JIMIIb OTMEHUTH BCE BBIIEICHUE LIE-
JIUKOM.

[llenKkHUTE 3aT0JI0OBOK CTPOKU WIIU CTOJIOLA.

1 — 3aroj0BOK CTPOKH
2 — 3aroyioBoK crTosona

Ctpoky wunu cTONOEl] MOXKHO BBIIEIHTD,
BBHIOpAaB TMEpPBYIO SUEHKY CTPOKH WM
cTonla ¥ HakaB 3aTeM COYETaHHE KIia-
umr  [CtrI+SHIFT+KJIABUIIA CO
CTPEJIKOM] ([CTPEJIKA BIIPABO]
win [CTPEJIKA BJIEBO] no3Boisier BbI-
nenuthb Bcio cTpoky, [CTPEJIKA BBEPX]
win [CTPEJIKA BHU3] no3Bosier Bbiie-
JIUTh BECh CTOJIOEIT).

IIpumeuanue. Ecmm CTpOKa
W croJiden cojiepxar JTAaHHBIE,
[CtrI+SHIFT+KJIABUIIA CO CTPEJI-
KOWM] Beienser TeKymlylo  06JIacTh
JaHHBIX cronbma wiaum  crpoku. [lo-
BTOPHOE Ha)XaTWe COYETaHHUS KJIIABUII
[CtrI+SHIFT+KJIABHUIIIA CO CTPEJI-
KOM] mno3BonseT BBHLIENHTh BCE SUYCHKH
CTOJIOLIAa WITU CTPOKH.

[Iporamure yka3aTenb MBIIIN O 3arojoB-
KaM CTpOK wid cTonOuoB. Taxxke MOX-
HO BBIJICIUTH TEPBYIO CTPOKY WM TIep-
BBIN CTOJIOCII, a 3aTeM, yACp)KUBAsI HAXKATON
knaBumny [SHIFT], BeigenuTs mociieiHion
CTPOKY WJIH TOCIEIHUN CTONOeI
[[lenkHUTE 3ar0JIOBOK MEPBOM CTPOKH WITH
MEPBOTO CTONOIA B 001aCTH BBIJICICHHUS; 3a-
TeM Haxkmute knasuiry [Ctrl] u, ynepxu-
Bas ee, MOCJIeI0BaTeIbHO BHIOEpUTE 3aro-
JIOBKU JIPYTHX CTOJIOIIOB WM CTPOK, KOTO-
pble Heo0XoauMO 100aBUTh K 00JIaCTH BBI-
JIEJICHUS.

[lenkHUTE AYEHKY B CTPOKE HIU CTOJIO-
e, a 3aTeM HaXMUTE COYETaHHE KIIaBHII
[CtrI+KJIABHIIIA CO CTPEJIKOM]



IlepByr0 MM MOCIETHIOKO SYEH-
Ky JIUCTa WU BCEH BJIEKTPOH-
HOU Tabmuubl Microsoft Office
Excel

Bce gueiiku go mociaegHen uc-
OJIL30BAHHON SYEHKHU JIUCTa
(B HIDKHEM MPABOM YTITY)

Bce sueiiku 10 nepBou sSYEMKH
JIUCTa

bonpimee wnm  MeHbIlee KO-
JIMYECTBO SYEEK MO CpaBHE-
HUIO C TEKYLIUMM BBIICICHHBIM
JMaa30HoOM

([CTPEJIKA BIIPABO] wiu [CTPEJIKA
BJIEBO] no3Bosisier mepeiiTh K IOCe/-
HEW WM K TEpPBOM SYEHKE CTPOKU COOT-
BerctBeHHO, a [CTPEJIKA BBEPX] umu
[CTPEJIKA BHM3] noszBoisier mnepeuTH
K IEPBOM WJIM K MOCTICIHEN sueiike cTonona).
YroObl BBIIECIUTH NEPBYIO SUYCHKY JHCTa
WIK BCEW 3JICKTpOHHON Tabmumbl EXcel,
KOTOpasi COJAEPKUT JaHHble WU (opma-
TUPOBAHUE, HAXMUTE COYETAHHE KJIIABUIII
[Ctrl+Home].

UToObl BBIICIUTH MOCIEAHION SYCHKY JIH-
CTa WJIH BCEH 3eKTpoHHOM Tabnmmbl Excel,
KOTOpasi COAEPKHUT JaHHble WU (opma-
TUPOBAHUE, HAXXMUTE COYECTAHHE KJIIABHIII
[Ctri+End].

[[{enkHKUTE NEPBYIO TUEHKY, & 3aTEM HAKMU-
te coueranue kiaaum [Ctrl+SHIFT+End],
YTOOBI PaCIIMPUTH 00JIACTh BBIJCICHUS 10
IOCJIEHEN HCIOJBb30BAHHON SIYEUKH JINCTA
(B HIDKHEM TIPABOM YTIIY).

[llenkHuTe TmMeEpBylO  sAYeiiKy, a 3a-
TEM  H@KMUTE  COYECTAaHHUC  KJIABMIII
[Ctrl+SHIFT+Home], wurtobsl  pacrim-

puTh 00JacTh BBIICIEHHS [0 TEPBOM
STYCHKH JINCTA.

VnepxuBas Haxkatodl kiaasuiny [SHIFT],
IIEJIKHATE TIOCIEAHION SYEHKY, KOTOPYIO
HEO0OXOIMMO BKJIIOUWTH B HOBBII JUAIA30H.
[IpsiMoyroJbHAs 00JaCTh MEXKAY aKTHBHOM

SUEHKOM M YKa3aHHOW sYEeMKoil oOpasyer
HOBBIW JMAIa30H.

3) Ha Bkiaake BeraButh B rpymme JluarpaMMbl BBITOJHUTE OHO U3 YKa3aHHBIX
HIDKE TEeNCTBUH.

d BLI6CpI/ITC THUIT U TIOATHUIT IUArPpaAMMBI.

e Uto05I MMPpOCMOTPETH BCC AOCTYNHBIC THUIIBI JUArPAMM, HAXKMUTC KHOIIKY

’T, yTOOBI 3aMyCTUTh JUAJIOTOBOE€ OKHO BeTaBka nmarpammbl, a 3aTem
HCIOJIB3YUTE CTPEIIKU JJI1 TPOKPYTKU TUIIOB JUATPAMM.

hd HpI/I HAaBCACHUWHN YKa3aTCyisd MBI HA THUIT WX IMOATHUII AUAarpaMMBbl IMOAB-
JIACTCs BCIUJIBIBAKOIIAA ITOJCKa3Ka C €0 Ha3BaHHUEM.

[To ymoruanuto nuarpamma 100aBiIsieTCsl Ha JIMCT Kak BHEAPEHHAs quarpamMma. Yrto-
OBl TIOMECTUTH UarpaMMy Ha OTJENbHBIN JIUCT AUArPaMMBbI, U3MEHHUTE €€ PacIoJIoKe-
HUE, BHITIOJTHUB YKa3aHHbIC HIDKE JIEHCTBUS.



il e D b O

MMcrorpamma lpadwe KpyrogaA NvHenqaran Z ToyeyHan Adpyrue
x > x > OBNACTAMK ™ » AWarpaMmel =
Ararpamme P

Puc. 4.5 — Tunsl nuarpamm

1) [lenkHuTe B JIFOOOM MECTe BHEIPEHHOM AMarpaMMbl, YTOObI aKTHBUPOBATH €€.
Otkpoercst nanens Padora ¢ guarpaMMaMu ¢ JOMOJTHUTEIBHBIMU BKJIaJAKaMU
Koncrpykrop, Maker u ®@opmar.

2) Ha Bknanke Koncrpykrop B rpyme Pacnonoxenne naxmure kaonky Ilepe-
MelleHHe JuarpaMmbl.

|

MepeMecTnTE
AHarpammy

PacnonoxeHne

Puc. 4.6 — Knomika «IlepemecTuTh AuarpaMmmy»

3) B paznene PasmecTuTh AuMarpaMmy BBIIOJHHTE OJHO M3 YKa3aHHBIX HHUXKE
JIEUCTBU.

e Yto0bl 100aBUTH AUArpPaMMy Ha OTJIENbHBIN JINCT, YCTAHOBUTE MEPEKIIIO-
4aTesb Ha OT/AeJIbLHOM JiucTe. Eci Heo0X0uMO 3aMEHUTD NPEATI0KEHHOE
MMs JUI IHarpaMMbl, BBEIUTE HOBOE UMs B I10JI€ HA OTAEJIBLHOM JIHCTE.

e FEcnu TpeOyercs BHeApeHHas JuarpaMma Ha JINCTE, YCTaHOBUTE MEPEKIIIO-
qaTelb Ha HMEIoLIeMcsl JIUCTe, a 3aTeM BBIOEpPUTE JIMCT B II0JIE HA HMEI0-
eMcsl JIHCTe.

Excel aBTomarnuecku Ha3HavaeT guarpamMmme uMms, Hanpumep duarpammal s
MEepBON AWarpaMMbl, CO3JIaHHOM Ha yucTe. YTOOBI M3MEHUTH UMS TMAarpaMMBbI, BBITION-
HUTE YKa3aHHbIC HUXKE JICVCTBHUS.

1) IllenxHuTe AUAarpammy.

2) Ha Briaake Maker B rpymnie CBoiicTBa IIEITKHUTE TeKcToBOE nojie Ums qua-
rpammsel. [Ipu Heo6xoaumocTH menkHuTe 3Ha4yok CBoiicTBa B rpymnmne CBoii-
CTBA, YTOOBI Pa3BEPHYTH €e.

3) BseauTe HOBOE MM,

4) Haxmute knaBuiry BBO/I.



Uto0bI OBICTPO CO37aTh IMArpaMMy, OCHOBAHHYIO Ha THIIE TUArpaMMBl,

@ HCIIOJIb3YEMOM IO YMOJYaHUIO, BBIICINTE HY)KHBIC TaHHBIC U HAKMH-
te knaBumu [Alt+F1] win [F11]. Tlpu naxartuu xiaasum [ALT+F1]
CO3JaeTCsl BHEIPEHHAs AMarpaMMma, npu Haxaruu kiaapuim [F11] nua-
rpamMMa oToOpakaeTcs Ha OTACIBHOM JIUCTE AUArPAMMBI.

Ecnm nmuarpamMma He HyXKHA, €€ MOXKHO YAQIUTh — INEIKHUTE IHArPaMMy, 4TOOBI
BBIJICJINTH €€, a 3aTeM Hakmute KinaBuiny [DELETE].

HeﬁCTBHG 2. I3MeHeHne MaKkeTa WA CTUJIA AUarpaMMbl

[Tocne co3manus AuarpaMMbl MO>KHO MTHOBEHHO M3MEHHTDH €€ BHEIIHUN BuI. Bme-
CTO TOTO YTOOBI BPYYHYIO AOOABISATH MM U3MEHSATH 3JIEMEHTHI JUarpamMmbl Wi ¢Gop-
MaTHpPOBATh €€, MOKHO OBICTPO MPUMEHHUTH K JUArpaMMe€ TOTOBBI MaKeT U CTHJIb.
Excel obecnieunBaeT BO3MOXKHOCTh BHIOOpa MHOXKECTBA TMOJIE3HBIX MAKETOB U CTHUIIEH
auarpamm (WM 9KCIPecc-MaKeTOB M AKCIPECC-CTUIICH); MpU HEOOXOAUMOCTH MOXKHO
JIOTIOJTHATEIFHO HACTPOWTHh MAKeT WJIM CTHJIb, U3MEHUB BPYYHYIO MakeT U opMaT OT-
JIENIbHBIX 3JIEMEHTOB IUarpPaMMBl.

HpI/IMGHeHI/IG IOTOBOI'O MakKCTa AuarpaMmbl

1) IllenxuuTte B II0OOM MECTE JHArPAMMBI, K KOTOPOU TpeOyeTCsi MPUMEHUTH FOTO-
BbIil MakeT. OTkpoeTcsa na”ens Padora ¢ qmarpaMmamu ¢ JONOJIHUTEIbHBIMU
BKiaakamu Koncrpykrop, Maker nu ®@opmar.

2) Ha Bxianke Koncrpykrop B rpynmne MakeTbl [arpamMmbl [ICTKHUTE MaKeT
JarpaMMsl, KOTOPBIA CJIEYET UCIIOIb30BATh.

e | 4 5 | [ -

MakeTtei guarpamm

Puc. 4.7 — I'pynna «MakeTsl Auarpamm»

HpI/IMeHeHI/Ie IrOTOBOIro CTHUIIA AUArpaMMbI

1) [lenkHute B 1F000M MECTE TUArpaMMbl, K KOTOPOH TpeOyeTcsl MPUMEHHUTH FOTO-
BbIil cTrib. OTKpoeTcs naHens Padora ¢ quarpaMmmMamu ¢ JONOJIHUTEIbHBIMU
BKiankamu Koncrpykrop, Maker n ®@opmar.

2) Ha Brianke Koncrpykrop B rpynne CTHIN AUarpaMM BBIOEPHUTE CTHIIb, KOTO-
pbIi TpeOyeTCsl UCIIOIB30BATh.
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Cranu grarpamm

Puc. 4.8 — I'pynmna «Ctunu 1uarpamm

[Tpu ymenbiiennn pasmepa okHa Excel ctunm nuarpamm CTaHOBSTCS
= JOCTYIHBIMU B KOJUIEKLIMM JKcHpecc-cTHIM B rpynne CTuiau aua-

rpamMm. /[ mpocMOTpa Bcex rOTOBBIX CTHIIEH HakmuTe KHONKY Jlo-

MOJTHUTECJIbHO

MN3MeHeHne MakeTa JIEMEHTOB AuarpaMMbl BPpYYHYIO

1) [lenkHUTE IEMEHT AUArpaMMbI, MAKET KOTOPOTO TpeOyeTCs M3MEHHUTh, WU BbI-
MIOJTHUTE YKa3aHHBIEC HIDKE JICHCTBUS, YTOOBI BBIOPATh €r0 M3 CIIMCKA DIIEMEHTOB
JUarpaMMsl.

e [llenkHute B J1000M MECTE AMArpaMMbl, 4TOObI OTOOPa3UTh cpeacTBa Pa-
0oTa ¢ IMarpaMMaMHu.

e Ha Bkiagke @opmart B rpynne Tekymmii ¢gparMeHT IIETKHUTE CTPEII-
Ky B I10JI€ DJIeMeHThI IMArPaAMMBbI, a 3aT€M BbIOCPUTE HYKHBIN 3JIEMEHT
JIAarpaMMbl.

C6AacTs gHarpannie hd
% DOpMaT BEAENEHHOTD

£ Boccranosuts cunb
Texywmi dparmeqT

Puc. 4.9 — I'pynna «O61acTh 1uarpaMMbby

2) Ha Bxiagke Maxker B rpymnme Iognucu, Ocu v ®oH HAXMUTE KHOIKY dJ1e-
MEHTa UarpaMMbl, COOTBETCTBYIOILYIO BEIODAaHHOMY 3JIEMEHTY, a 3aTeM BblOe-
pUTE HYXHBII MaKer.

Hazganne  Hasgaxwa Mereaa Moanucn Tadamua
AMBIDAMME Y DCER ™ ¥ ABHHBN * J3HHBEN *

Mogrnmou

]

Oéaacrs
NOCTROEHNA ™ 14

Puc. 4.10 — I'pynms! Bkaankn «Maker



BriOpannblie mapaMeTpsl MakeTa OyayT MPUMEHEHBI K BBIJICIIEHHOMY 3JIEMEHTY JHa-
rpammbl. Hanpumep, eciiu BeIZIeTICHA BCSL AMarpaMma, METKH JaHHBIX OyIyT MPUMEHEHBI
KO BCeM psjiaM JaHHbIX. Eciin BblA€IeHa OfHA TOYKA JAaHHBIX, METKHM JAaHHBIX OyayT
IIPUMEHEHBI TOJIBKO K BBIICICHHOMY DSy JaHHBIX MM TOYKE JAHHBIX.

H3menenue opmara 3JIeMEHTOB AUAarpaMMbl BPYUHYIO

1) [lenkHuUTE 3JIEMEHT AUArPaMMbl, HOpMaT KOTOPOro TPeOYyeTCss M3MEHUTD, HIIH
BBITIOJTHUTE YKA3aHHBIC HIKE IEHCTBUS, YTOOBI BBIOPATh €ro M3 CIHCKA dJIEMEH-
TOB JIMarPaMMBl.

e lllenkHuTE B JIFOOOM MECTE qUArpaMMbl, 4TOOBI 0TOOpa3uTh cpeacTa Pa-
0oTa ¢ IMarpaMMaMHu.

e Ha Bknagke ®@opmart B rpynne Texkymmid ¢parMeHT LIEIKHUTE CTpPE-
Ky B TI0Jie DJIeMEeHThI THATPAMMBI, a 3aT€M BBIOCPHUTE HYKHBIH JICMCHT
JUarpaMMmsl.

2) Ha Bknamke dopMaT BBIIOJIHUTE OJHO MJIM HECKOJBKO M3 YKA3aHHBIX HHKE
NEUCTBUM.

e Yto0bl (hopMaTUpPOBATh BBIJAECIEHHBIN AJIEMEHT quarpammsl, B rpynne Te-
KYIMid ()parMeHT HOKMUTE KHONKY POpMAaT BbIAEJIEHHOr0 (pparmMeH-
Ta, a 3aTeM BbIOEpUTE HY)KHbIE TapaMeTpbl (popMaTUpOBaHHUSL.

e Urob6s1 ¢opmatupoBaTh (UTYpYy BBIICICHHOTO 3JIEMEHTA JHArPaMMBbl,
B rpymnne Ctuiau ¢puryp BoiOepuTe HyKHbIH CTHIIb JTMOO0 HAXKMUTE KHOIKY
3anuska purypsl, Kontyp ¢purypsl wim I¢pgextsl Aas puryp, a 3atem
BbIOEpUTE HY)KHBIE MTapaMeTpbl (POPMaTUPOBAHHUS.

* Yro0sl ¢ momorpsio WordArt oropmMaTtiupoBath TEKCT B BBIACICHHOM 3J1e-
MeHTe auarpaMmel, B rpynne Ctuimm WordArt BoiOepuTe HYKHBIH CTUIIb
aM00 HaXXMHUTE KHONKY 3ajuBKa TekcTa, KoHTyp Tekcra win AHMMa-
IMA, a 3aTeM BbIOEpUTE HYXHbIe mapameTpbl ¢opmatupoBanud. [locne
npumenenus ctuist WordArt gopmar WordArt ynanute Henb3s.

Heiicteue 3. JlobaBrieHue Wi yialeHUe Ha3BaHUA M METOK TAHHBIX

UtoObl AenaTh AHarpaMMbl OoJiee MOHATHBIMH, MOKHO JOOABJISTh Ha3BaHUs, TaKue,
KaKk Ha3BaHUE JMarpaMMbl M Ha3BaHus oced. Ha3zBaHus oceil 0OBIYHO OCTYIHBI JJIS
BCEX OCEil, KOTOpble MOTYT OBITH OTOOpPaXXEHBI B JUArpaMMe, BKIIOYas OCh TITYOHHBI
(psmoB maHHBIX) B 00BEMHBIX nuarpammax. HekoTopele THMBI AuarpaMMm (Takue, Kak
JIEMIeCTKOBAs AUarpaMmMa) cojiep>kaT OCH, HO He MOTYT OTOOpa)KaTh WX Ha3BaHMs. THIIBI
JUarpaMm, He coieprKalue ocel (Takue, Kak KpyroBasi M KOJIbLIeBasi JUarpaMMbl ), TAKKE
HE MOTYT OTOOpa)kaThb Ha3BaHMsI OCEH.

MOHO Tak)Ke CBSI3bIBATh Ha3BaHUS JUarpaMMbl U OCEH C COOTBETCTBYIOIIMM TEK-
CTOM B SiY€IKax JIMCTa, CO3/1aB CChUIKY Ha ATH sueiiku. CBA3aHHbIE HA3BAHMS aBTOMATH-
YeCKH OOHOBIIIOTCS B TMAarpaMMe MPU U3MEHEHHH COOTBETCTBYIOIIETO TEKCTA HA JIUCTE.

Jlyst OpICTpOTO OTpEIeTCHUS PAIOB JAaHHBIX B AHArpaMMe MOXHO J00aBIISATh METKU
JTAHHBIX K TOYKaM JaHHBIX AUarpammel. [1o yMoI4aHUIO METKU TaHHBIX CBSI3aHBI CO 3HA-
YEHUSIMU B JINCTE U OOHOBJISIFOTCS aBTOMAaTUYECKH B CITy4ae U3MEHEHUS dTUX 3HAYCHUH.



JloOaBiieHHE Ha3BaHUS JTHATrPaMMBI

1)

2)
3)
4)

5)

[lenxHuTe B 1I0OOM MECTE JUArpaMMbl, K KOTOPOil HYKHO JOOABUTH HAa3BaHUE.
Otkpoercst nanens Padora ¢ guarpaMMaMu ¢ JOMOTHUTEIBHBIMYU BKJIaJAKaMU
Koncrpykrop, Maker u ®@opmar.

Ha Bxnagke Maker B rpynmne Ilognucu Haxxmute kHonky HazBaHue iuarpaMmeil.
Bri6epute mynkt Ha3Banue o ueHTpy ¢ nepexpoitTeM win Hag jmarpamMmoii.

B texcroBom mone Ha3zBanue quarpammbl, NMOsSBUBIIEMCS B AHarpaMmMme, BBe-
JUTE HY>KHBIN TeKCT. [[71s1 BcTaBKM pa3pbiBa CTPOKU YCTAHOBHUTE yKa3aTellb B Me-
CTO MPEIINOoJaraeéMoro paspbiBa u Haxxmute kiapuiry BBO/I.

Jns dopMaTupoBaHus TEKCTa BBIIEIUTE €r0, a 3aTeM BbIOEpUTE HEOOXOIUMBIE
napaMeTpsl (OpMaTUPOBAHUS HA MUHU-NIAHEJIN WHCTPYMEHTOB. MOXXHO Tak-
K€ BOCTIONIb30BAaThCsl KHOMKaMH (popMaTUpOBaHus Ha JieHTe (Bkiaaka [JiaBHas,
rpynna pugr). Yto6s! oThopMaTupOBaTh BCe Ha3BaHUE, IIETKHUTE €ro Mpa-
BOM KHOIIKOM MBIIIHM, B KOHTEKCTHOM MEHIO BbIOepuTe Komanay dopmar Ha-
3BaHMsl JUATPAMMBI U 33J1aiiTe HY)KHBIC ITapaMeTpbl (OPMATHPOBAHUSI.

JloOaBieHME Ha3BaHUI OCeH

1)

2)
3)

4)

5)

lenkaure B JIOOOM MECTE AMArpaMMbl, K OCSIM KOTOPOH HYXHO 100aBUTH
Ha3zBaHusa. OTkpoercs naHens Padora ¢ npmarpaMmamMu ¢ JONOJIHUTEIbHBIMU
BKkiaskamu Koncrpykrop, Maker u ®@opmar.

Ha Bxnaake Makert B rpynie Ilognucu Haxxmute kHonky HazBanus ocei.

BrInonHUTE 0JJHO UM HECKOJIBKO U3 YKa3aHHbIX HUXKC JEHCTBHI.

e YroObl 100aBUTH Ha3BaHHE K OCHOBHOW TOPU30HTAJIBHOW OCH (OCH Ka-
Teropuit), BeiOepute myHKT Ha3BaHue 0CHOBHOI rOpPH30HTAJIBLHOI ocH,
a 3aTeM BbIOEpUTE HYXHBIN mapameTp. Ecim y auarpammsl ecTh BCIIOMO-
ratejbHas TOPU30HTANIbHAS OCh, MOXKHO Take BblOpaTh NyHKT HazBanue
BCIIOMOraTeJIbHON FOPU30HTAJLHON OCH.

e YroOsl 100aBUTH Ha3BaHHE K OCHOBHOM BEPTUKAIHHOM OCH (OCH 3Haye-
Huit), BbiOepuTe NyHKT Ha3BaHue 0CHOBHOM BepTHKAJBLHON OCH, a 3aTEM
BbIOEpUTE HYKHBIN MapameTp. Eciau B 1uarpamMe ecTh BCrioMoraresibHas
BEpPTHUKaJIbHAsl OCh, MOXKHO Takke BblOpaTh MyHKT Ha3BaHue Bcrmomora-
TeJ1bHOW BEPTHKAJILHON OCH.

e YtoObl 100aBUTH Ha3BaHHWE K OCH TNIyOHHBI (OCH PSAAOB JAaHHBIX), BbIOE-
pute nyHKT Ha3BaHue ocu riiyOMHBI, a 3aTeM BBIOEpUTE HYXHBIN Hapa-
MeTp. DTOT mapaMeTp JOCTYIEH TOJBKO B TOM Cllydyae, €ciM BhIOpaHHas
auarpamMma JIeUCTBUTENBHO SBIIIETCS 0OBEMHOM IuarpaMMoii, Harpumep
00BEMHOM TUCTOrpaMMOiA.

B TexcroBoM none HazBaHue ocH, MOSBUBIIEMCS B JUarpaMMe, BBEJIUTE HYXK-
HBIN TeKCT. I BCTaBKU pa3pbiBa CTPOKU YCTAHOBUTE YKA3aTENIb B MECTO IPE.-
[10JIaraeMoro pa3pbiBa U Haxkmute kinasuiry BBO/I.

Jlnst hopMaTupOBaHUs TEKCTa BBIIEIUTE €T0, a 3aTeM BBIOEpUTE HEOOXOIUMBIE
napameTpsl GOpMaTHPOBAHKS HA MUHU-TIAHEIM HHCTPYMEHTOB. MOXHO Tak-



K€ BOCIIOJIb30BaThCsl KHOMKaMu (hopMaTUpOBaHus Ha JieHTe (BKiaaka [yiaBHas,
rpynmna Ipugt). YtoOs! 0TPopMaTUpOBaTh BCE Ha3BaHUE, IIEIKHUTE €ro mpa-
BOW KHOITKOM MBIIIH, B KOHTEKCTHOM MEHIO BbIOepuTe KomManay ®opmart Ha-
3BaHUS OCH U 33JaiiTe Hy)XKHbIE TapaMeTpbl POPMATUPOBAHHUSL.

IIpu nepexnoYeHnu Ha Ipyrou THIl JMarpaMMbl, KOTOPBIM HE IMOAACP/KUBACT Ha3Ba-
HUS Ocel (Hanpumep, KpyroBylo uarpaMMy), Ha3BaHUs OCEH epecTaoT 0ToOpaxaTbes.
Ha3zBanus cHoBa OynyT 0TOOpaXXaThbCs, €CIM NMEPEKIIIOUUTHCS 00PATHO HA THII JUarpam-
MBI, ITOAJICPKUBAIOIIMN HA3BaHUS OCEH.

Ha3zBanus, oroOpakaemble /17151 BCIIOMOIaTeNNbHbBIX Ocel, OyayT MOTEpsHbl MU Ie-
PEKIIIOYEHUH HA TUIl JUarpamMMbl, KOTOPBIH HE OTOOPAKaeT BCIIOMOIaTeIbHbIE OCH.

Cas3pIBaHNE Ha3BaHMSA C SUYCHKOM JIHCTa

1) Ha guarpamme IejIKHUTE HA3BaHUE AUArPAMMBI WIIM OCH, KOTOPOE HYXHO CBSI-
3aTh C AYEHKOU JIUCTA.

2) Ha mucre B cTpoke GopMys1 BBEIUTE 3HAK paBeHCTBA (=).

3) BbiOepuTe sUeHKy JIMCTA, COACPIKAIIYIO JaHHBIC WM TEKCT, KOTOPBIC HYKHO
0TOOpa3uTh Ha quarpamme. B cTpoky (popmyn MOXKHO TakKe BBECTU CCBUIKY
Ha siUelKy nucrta. BBeauTe 3HAaK paBeHCTBA, UM JUCTa U BOCKJIMIIATEIbHBIN
3Hak, Hanpumep =JIuer1!F2. JlonmycTuMo MConb30BaTh HAMMEHOBAHUSI STYEEK,
CBs3aHHbBIE ¢ PYHKIMSIMH, U 0e3 yKazaHus nucta, Hampumep: =Al-2, =A2+A4,
=MAKC(B3:B8).

4) HaxwmuTte knaBuiry BBO/I.

JloOaBiaeHNE METOK JaHHBIX
1) Ha muarpamme BBITOJHHUTE OJJHO M3 YKA3aHHBIX HIDKE JICHCTBUIL:

e UYroOH I[O6aBI/ITI> MCTKY OAaHHBIX KO BCEM TOYKaM AJAaHHBIX U3 BCEX PsSAI0B
JaHHBIX, IICJIKHHUTC 001aCcThb AuarpaMmbl.

e Uto05I ,[[O68.BI/IT]':> MCTKY JAHHBIX KO BCEM TOYKAM JaHHBIX OIIPCACICHHOI'O
pdaaa JaHHBIX, HICJIKHUTE €TO0.

e Uro0bl 106aBUTh METKY AAHHBIX K OTAEIBHON TOUKE B PsAJi€ JaHHBIX, IIEJK-
HUTE psijl, COJAEPXKALINM HY)KHYIO TOUKY, a 3aTeM BbiOepuTe ee. OTKpoeTcst
naHesnp PaGora ¢ guarpaMmamu ¢ JJOTIOJHUTENbHBIMU BKiIagkaMu KoH-
crpykrop, Maker u ®opmar.

2) Ha Bxianke Maker B rpymnme Ioamuen Haxxmute kHONKy [MognmucH TaHHBIX,
a 3aTeM BBIOEpUTE HY)KHBIN MMapamMeTp 0TOOpaKeHUsI.

B 3aBucmMocTu ot HCIIOJIB3YEMOT'O THUIIa TUarpaMMbl 6YJIYT AOCTYIIHBI Pa3JIMYHBIC
mapaMeTpbl MCTOK TaHHBIX.

Yz[aneHHe Ha3BaHUM UJIM METOK JaHHBIX U3 AUarpaMMbI

1) [lenkuute muarpammy. OTKpoeTcs naHenab Pagora ¢ quarpaMMamu C JI0MOJI-
HuTENbHbIMY BKIaakamu Konerpykrop, Maker u ®@opmar.



2) Ha Bxiagke Maxker B rpynine Iloanucn BBIOTHUTE OJJHO U3 YKa3aHHBIX HHKE

NENCTBUM.

YroObl yanuTh Ha3BaHUE JUarpaMmsl, Beioepute koman 1y Hazpanue qua-
rpammsl 1 nyskT Her.

Uro0b! ynanuTh Ha3BaHUE OCH, BbIOEpUTE KoMany Ha3BaHue ocH, 1ienk-
HHTE THIT Ha3BaHUS OCH, KOTOpOe TpedyeTcs yaaanuThb, U BeiOepuTe myHKT Her.

YroObl ynanuTh METKH JaHHBIX, BbIOepuTe KoMaHay Iloamucu naHHBIX
u nmyHKT Her.

YT10o0ObI OBICTPO YAAIUTH Ha3BaHHUE WM METKY JaHHbIX, IIEIKHUTE UX, a 3a-
TeM HaxxmuTe Kiasuiny [Delete].

HetictBue 4. OtoOpakeHne U CKPBITUE JIETCHIbI

HpI/I CO3JaHNHN auarpaMmbl 0T06pa>KaeTc;1 Jercuaa, Ho MOXHO €€ CKPBLITb WMJIM U3-
MCHUTD €€ PACIIOJIOKCHHUC.

1)

2)
3)

[IlenkHUTE MUAarpamMMy, B KOTOPO HEOOXOJUMO OTOOPA3HUTh WIIH CKPBITh JICTCH-
ny. Otkpoercsa manens Pagora ¢ qmarpaMMamm C JONOJTHUTEIIBHBIMUA BKJIA/I-
kamu Koncrpykrop, Maker u ®opmar.

Ha Bxianke Maker B rpynne HHoanuen Haxxmure KHONKy Jlerenaa.

BrinosHuTEe OMHO U3 YKa3aHHBIX HUXKE IEUCTBUM.

e Yt0O0BI CKpHBITH JIeTeHAY, BbIOepuTe MyHKT HeT. YT0ObI OBICTPO yIanuTh U3

JMarpaMMBbl JIETEHy WIIM 3JIEMEHT JIETeH/Ibl, BBIOEpUTE €€ U HAXKMUTE KJla-
Buiny [Delete]. MoxHO Takke HIENKHYTh JIETCHy WM JJIEMEHT JICTCHIbI
MpaBOW KHOMKOW MBIIIM U BBIOpATh KOMaH1y YAAJIUTh.

Uto6b! 0TOOPA3UTH JIETEHY, BEIOEPUTE HYKHBIN IapaMeTp OTOOpaKeHUS.
ITpu BBIOOPE OAHOTO U3 MapaMeTPOB OTOOPaKEHUS JIETeH 1A NTepeMelaeT-
csl, a 00JacTh MOCTPOEHHsI aBTOMAaTHYECKU M3MEHSIETCS B COOTBETCTBUHU
c Hel. Ecnu mepemecTuTh JereHay M U3MEHHUThb €€ pa3Mep C MOMOUIbIO
MBIIIH, 00J1aCTh TOCTPOEHUSI ABTOMATHUYECKH HE U3MEHUTCSI.

YroObl 3a1aTh JOMOJHUTEIbHBIE TAapaMeTPhl, BbIOepuTe MyHKT JlonmoHu-
TeJbHbIe MapaMeTPhl JereH/ibl 1 YKaKUTE HYKHbII mapameTrp otobpa-
xkeHud. [lo ymonuanuro yiereHa U auarpamma He nepekpsiBatorcs. Ec-
JI1 MECTO OTPAHUYEHO, BO3MOXKHO, YAACTCS YMEHBIIUTh JUArpaMMy, CHSAB
¢brnaxok [MokaspIBaTh JereHay 0e3 nepeKpbITUS THATPAMMBI.

Ecnu y auarpammsl oToOpaskaeTcs JereH1a, OTAeNIbHBIE AIEMEHTHI JIET€HIbl MOKHO
W3MEHATH ITyTEM IIPaBKU COOTBETCTBYIOIIMX JAHHBIX HA JUCTE. JlOMOIHNUTENbHBIE TTapa-
METPBI MIPABKH, a TAK)KE€ BO3MOXKHOCTH U3MEHEHHSI 2JIEMEHTOB JIETeH bl 0€3 N3MEHEHUs
JTAHHBIX Ha JIUCTE JOCTYIHBI B AMAJIOrOBOM OKHE BbI0Op MCTOYHMKA TaHHBIX (BKJIaIKa
Konctpykrop, rpynna /lanablie, kHonka BeidpaTh 1aHHbIe).



HeiictBue 5. OToOpa)keHrue U CKPBITUE OCEHl TUarpaMMbl UIUJIMHUN CETKU

[Tpu co3manuu quarpamMm OOJBIIMHCTBA THIIOB JJII HUX OTOOPaXKAIOTCS OCHOBHBIC
OCH, KOTOpbIe MOXKHO OTKJIIOYaTh W BKIIOYaTh. [l m00aBisieMbIX Oocell MOXHO 3a/1a-
BaTh ypoBeHb Aetanu3auuu. [Ipu cozmanuu o0beMHON AMarpaMMbl 0TOOpakaeTcs OCh
TITyOUHBI.

Ecnu 3HaueHust pa3HbIX psAOOB JAHHBIX, NPEJICTABICHHBIX HA JHarpamMme, 3Ha4u-
TEJIbHO OTIUYAIOTCS WK €CJIU Ha JUarpaMMe Mpe/ICTaBICHbI JaHHbIC PA3IMYHBIX TUIIOB
(Hampumep, 1eHa U 00bEeM), Ha BCIIOMOTATEIbHOW BEPTUKAILHOU OCH (OCH 3HAUCHUH)
MO>KHO HaHECTH OJIMH WJIM HECKOJIBKO PSAJOB TaHHBIX. MaciiTad BcrioMoraTenbHO Bep-
TUKaJIbHOW OCU COOTBETCTBYET 3HAUYECHUSIM CBSI3aHHOTO C HEH psiia naHHbIX. [locne no-
0aBJICHHUS BCTIOMOTATEIHbHOM BEPTUKAITBHON OCH MOYKHO TaK)Ke JI00aBUTh BCIIOMOTATEIb-
HYIO TOPU30HTAIBHYIO OCh (OCh KaTErOpHii), KOTOpasi MOXKET OBITh MOJIE3HA HA TOUCYHON
WJIU MTY3BIPHKOBOM JHUarpamme.

UYroObl JaHHBIC HA JuUarpamMMme JIydille YUTAIUCh, MOXKHO OTOOPa3UTh WU CKPBITh
TOPU30HTAJIbHBIE U BEPTUKAJIbHBIE TUHUU CETKU, KOTOPBIE IPOXOJAAT OT TOPU30HTAIBHOU
1 BEPTUKAJIbHOU Ocell yepe3 BCIO 00JIaCTh MOCTPOESHUS AUarpaMMbl.

OT06pa}KeHI/I€ N CKPBITHUC OCHOBHBIX ocen

1) IlenkHuTe AHArpaMmy, Ha KOTOPOW HY)KHO OTOOPa3HUTh WM CKPBITH ocu. OT-
Kpoetcsi maHenb PaGora ¢ amarpaMMamMM C JOMOJHUTEIBHBIMH BKJIAJKaMU
Koncrpykrop, Maker u ®@opmar.

2) Ha Bxiagke Maxker B rpymnme Ocu BoiOepute myHKT OCH U OJIMH U3 YKa3aHHBIX
HIUKE BAPUAHTOB.

e Yt00Bl 0TOOPa3UTh OCh, BbIOEpUTE MYHKT OCHOBHAsI TOPH3OHTAJbLHASA
ock, OcHoBHasi BepTHKAJIbHas ochb Wit Ockb Z (111 00beMHOM Tuarpam-
MbI) U HYXXHBIH ITapamMeTp 0TOOpa’keHUsl OCH.

e Uto0BI CKPBITH OCh, BbIOEpHUTE IMyHKT (OCHOBHASI TOPU30HTAJIbLHAS OCh,
OcHoBHasi BepTuKajabHas ocb win Ock Z (115 00beMHON AUarpaMMBl)
u 3HaueHue Her.

e Yrto0OBl 32/1aTh JOMOJHUTEIbHBIE TTApaMETPbl OTOOpaKEHHS M MaciiTadba
ocH, BelOepuTe NyHKT OCHOBHAS rOPU30HTAIbHasI och, OCHOBHas Bep-
THKaJAbHas ock WM Ockb Z (Ju1st 00beMHOM TuarpaMMel) U1 koManay Jlo-
NOJIHUTE/IbHbIe MapaMeTpPbl OCHOBHOI TOPU30HTAJIbHON ocH, [lomoJ-
HHUTE/NbHbIE NApAMETPbI OCHOBHOM BePTHKAJIBLHON ocH win JlonoaHu-
TeJIbHbIE TapaMeTpbl ocu Z.

OtoOpaxeHue u CKphITUE BCIIOMOTaTeNIbHbIX OCen

1) Ha auarpaMme HIETKHHUTE PSIIl TAHHBIX, KOTOPBIA HYXHO OTOOPa3HTh MO BCIO-
MOT'aTeJIbHOM BEPTUKAIBHON OCH, WM BBINOJIHUTE YKA3aHHBIC HUKE IEHUCTBUS
JUTsl BBIOOpa psifia JAHHBIX B CIIUCKE 3JIEMEHTOB JIHarpaMMBI.

e lllenkHuTe nUarpammy.



2)

3)

4)
5)

6)

e Ortkpoercs nanens Padora ¢ nmarpaMmMaMu ¢ J0IOJHUTEIBHBIMU BKJIA-
kamu KoHcrpykrop, Maker u ®opmar.

e Ha Bxiagke @opmar B rpynie Tekyumuil (pparMeHT LICIKHUTE CTPEIKY
B 110J1€ DJIeMEeHThI ANArPaAMMBI, a 3aTeM BBIOCPUTE Psi/I JaHHBIX, KOTOPBIHA
HY>KHO 0TOOpa3uTh IO BCIIOMOI'aTEIbHOM BEPTHUKAJIBHONW OCH.

Ha Bxiagke @opmar B rpynie Texkymmid (pparMeHT HaXMUTE KHONIKY dop-
MAaT BblIeJIeHHOT0o ¢parMeHTa.

Otkpoiite okHO [TapamMeTpbl psifia, €ClM OHO €IIe He OTKPBITO, B pazzaene Ilo-
cTpouTh psaj BeiOoepute napamerp Ilo BcmomorareabHoii ocu, a 3aTeM HaXMU-
T€ KHOIIKY 3aKpbITh.

Ha Bximagke Maker B rpynne Ocu Haxmute KHOIIKY OcH.

BrInonHuTe 0OHO U3 yKa3aHHBIX HUXKE JCHCTBUN.

e UrtoObl 0TOOpa3UTh BCIOMOTATENbHYIO BEPTUKAIBHYIO OChb, BBIOEpUTE
nyHKT BemomoraresibHasi BepTUKAJIBLHAS 0Ch U HYXXHBIH ITapameTp 0To0-
pakeHus ocu. UToObI BBIIECIUTH AaHHBIE, OTOOPa)KEHHBIE MO BCIIOMOTa-
TENbHON BEPTUKAJIILHON OCH, MOXXHO U3MEHHUTH THII IUArPaMMBI JIJIsl OJTHO-
ro psiia JaHHBIX.

e YroOBl 0TOOpPa3UTh BCIIOMOTATENIbHYIO TOPU30HTAIBHYIO OCh, BBHIOCPUTE
nyHKkT BcmomoraresibHAsi TOPUM30HTAJNBHASL OCh U HYXKHBIN MapaMerp
OTOOpaXKEHHS OCH.

YToObI CKPHITh BCIOMOTaTENbHYIO OCh, BBIOEpUTE MMYHKT BenmomorarenbHas ro-
PHM30HTAJbHAs OCh WK BemomorarenbHas BePpTHKAJIbHASA OCh M 3HAUCHUE
Het. MoxHO TakXe IMIETKHYTh BCIIOMOTATEIIbHYIO OChb, KOTOPYIO HEOOXOAUMO
yJaJInTh, a 3aTeM HaxkaTb Kiasumy DELETE.

OtoOpakeHre U CKPbITUE JIMHUM CETKU

1)

2)
3)

[[lenxHuTE TUarpaMmy, Ha KOTOPOM HYKHO OTOOpPA3UTh WM CKPBITh JIMHUHU CET-
ku. OTkpoercs naHens PaGora ¢ guarpamMmMamu ¢ JONOJTHUTEIbHBIMU BKJIA-
kamMu Koncrpykrop, Maker u ®opmar.

Ha Bkianke Maket B rpynne Ocu HaXXMUTE KHONKY JIMHUH CeTKH.

BrmmosmanTe meiicTBUS, ONUCAaHHBIE HIDKE.

e Yrto06BI 1006aBUTH TOPU3OHTAIBHBIC TUHUHU CETKU Ha AHArpaMMy, BRIOEPUTE
IyHKT 'OpH30HTAIBLHBIC IHHUHM CETKH 110 OCHOBHOM OCH Y HY)KHBIN I1a-
pametp. Ecnu quarpamma cOnep:KUT BCIIOMOTATENbHYIO TOPU30HTAIbHYIO
0Cb, MOYKHO TaKXe BbIOpaTh MyHKT JIMHUM CeTKH HA BCIIOMOraTe/bHOM
TOPM30HTAJIbHOMN OCH.

e Uro6b1 100aBUTh BEpTUKAIbHBIC JIMHUM CETKU Ha JAUarpammy, BeIOepuTe
IIyHKT BepTUKalbHbIE JIMHUH CETKH 110 OCHOBHOM OCH U HYXHBIN I1apa-
Metp. Ecinm quarpamMma copepKuT BCIOMOTaTENbHYIO BEPTUKAIBHYIO OCb,
MO>KHO Take BbIOpaTh MyHKT JIMHUM ceTKM HA BCIIOMOraTe/bLHOW Bep-
THKAJIBHOM OCH.



e Yro0Obl 100aBUTH JIMHUKM CETKH OCH TJIyOMHBI Ha OOBEMHYIO JHarpammy,
BbIOepUTe MyHKT JIMHMHM CeTKH MO OcH Z. W HYXHBIH mapamerp. ITOT
IIYHKT JIOCTYIIEH TOJIKO B TOM CJlydyae, €Clid BbIOpaHHas quarpaMma Jei-
CTBHUTEJBHO SBISETCA O0BEMHOW JuMarpamMMmoil, Hampumep oOBEMHOH T'H-
CTOTPaMMOI.

e YTOOBI CKPBITH JIMHUM CETKU, BBIOCPUTE MYHKT ' OpU30HTANIbHbIE JINHUH
CeTKH MO0 OCHOBHOI ocu, BepTukajibHbIe JUHUU CETKU MO OCHOBHOM
ocu Wi JIMHUU ceTKH 1o ocH Z (Ha 00BEMHON JuarpaMMe) ¥ 3HA4CHHE
Her. Ecniu nuarpamMma cofepUT BCIIOMOTATEIbHBIE OCH, MOXKHO TaKXe
BbIOpaTh NMYHKT JIMHMM CETKH HA BCIOMOraTeJbHOH rOPU30HTAJIbHOM
ocu Wik JIMHUHU CETKH HA BCIIOMOTIaTe/IbHOM BEPTUKAJBLHOM OCH U 3Ha-
gyennue Her.

e Ur00bI OBICTPO yAINTH JTUHUU CETKU C JUArPaMMBbl, BBIIEIUTE X, A 3aTEM
Haxxmure kinasuiy DELETE.

HeiictBue 6. IlepeMenienre UM M3MEHEHHE pa3Mepa TUarpaMmbl

JnarpamMmmy MO>KHO IIEPEMECTUTH B JIF0OO€ MECTO Ha JIUCTE, TAK)KE€ HA HOBBIM WU
yKe CYIECTBYIOLINH INCT. MOKHO Takke M3MEHUTh pa3Mep JuarpaMMbl Ha Oosiee y100HBIH.

HepeMGHIGHI/IC AuarpaMMbl

YT1o0OBI MEpEMECTUTh AUarpaMmy, NepeTamnuTe €€ B HY>KHOC MECTO.

N3meHenue pazmepa quarpaMmmbl

UYroObI UI3MEHUTH pa3Mep TUArpaMMBbl, BHITTOIHUTE OJJHO U3 YKa3aHHbIX HIDKE JEHCTBUM.

e [llenkHuTEe IUarpaMMmy M NEpETacCKUBAaWTE MapKephbl U3MEHEHUs pa3Mepa, IoKa
OHa He NPUMET HYKHBIN pa3mep.

e Ha Bxianke @opmar B rpymnme Pasmep BBeaure pasmep B noist Beicora ¢ury-
pol u HHInpuna gurypsl.
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Puc. 4.11 — YcranoBka pazmepa Ha Bkiajke «@opmaty»

e UroObl 3a1aTh Jpyrue napaMmeTpsl pazmepa, Ha Bkiajake @opmar B rpynmne Pa3z-
Mep HaXXMHTE KHOIKY JUUIS BbI30Ba JUAJIOrOBOro okHa dopmar 00J1acTH Aua-
rpammbl. Ha Bkianke Pasmep MoxHO BBIOpaTh mapaMeTpsl pa3Mepa, oBOpoTa
u Macmtaba quarpamMMel. Ha Brinagke CBolcTBa MOXHO yKa3aTb, JOJDKHA JTU
JuarpaMma nepemMeniaTbCsa Uin U3MCHATHECA B pa3MEpe BMECTE C sTyeKkaMH Ha
JIUCTE.



HeiictBue 7. CoxpaHeHUE AUAarpaMMbl B KauecTBE 11a0JI0HA

Eciu Ha 0CHOBE CO3JaHHOM AuarpaMmbl HCOGXOHI/IMO co3aaBaThb aHAJIOTMYHBIC JHUA-
T'paMMbI, MOXHO COXPAaHUTHb €€ B KAUCCTBC ma0JIoHa.

1) [lenkHute AUarpammy, KOTOPYI TPEOYETCs COXpAaHUTh Kak MIa0JIOH.

2) Ha Bxianke Koncrpykrop B rpynne Tun Haxxmure kHONKY COXpaHUTH Kak

mAa0JI0H.
T

WazmeHuTs TN CoxpaHuTe
AMErpaMmel  Kak WabnoH

Tun

Puc. 4.12 — Bxnanka «KoHCTpyKTOp»

3) B none Ums ¢aiina Beenute uMs madiona. Eciu He 3amana qpyrasi marka,
CRTX-@aiin mabnona coxpansiercs B nanky Jmarpammsl. [Ipu sTom ma6ion
CTaHOBUTCA nocTyleH B paszjene lladaonsl kak B 1uanoroBoM okHe BeraBka
auarpamMmsl (Bkiagka BeraBurtsh, rpynna JuarpaMmbl, KHONKA BbI30Ba JAHUa-

JIOTOBOT'O OKHa F), Tak U B IUAJIOTOBOM OkHe M3MeHeHuUe THIa JuarpaMmmbl
(Bkinanka Koncrpykrop, rpynna Tun, U3MeHUTh THII THATPAMMBI).

' [labnoH «amarpamMma» COAEPKUT (OPMATUPOBAHHE JIUATPAMMEI
= U 1IBETa, KOTOPHIE UCIIOJIB30BAIIMCH NIPU €0 COXpaHeHnu. B nuarpam-

Me, KOTOpasi CO34aeTCs B IpYroil KHUT'e Ha OCHOBE I1A0JIOHA, UCTIONb3Y-
IOTCS LIBE€Ta U3 I1A0JIOHA, a HE 1BeTa TeMbl JOKYMEHTAa, IPUMEHEHHON
K KHUre. YToObl MCHOB30BaTh 1IBETA TEMbI JTOKYMEHTAa BMECTO IIBe-
TOB 1I1a0JIOHA, LIEJKHUTE 00JAacTh JAWarpaMMbl IPaBON KHOMKOW MbI-
M ¥ BbIOEpUTE MMYHKT Y AAJIMTh (opMaTHPOBAHUE, OTCYTCTBYIOLLEEe
B CTHJIE.

4) Omnpenenenuss KOIQPUIMECHTOB OSMIUPUUSCKUX JIMHEHHBIX 3aBUCHMOCTEH
(bynkuus TEHAEHIUASA B Excel 2003 1 MexaHu3M CHapKiailHOB B IOCIe-
JYIOUINX BEPCHSIX), TIOCTPOCHUE PETPECCHOHHBIX 3aBUCHMOCTEN C pa3TMIHBIMU
BUAMH alllIPOKCUMAIIHH.

JlanHble, MpeAcTaBIeHHbIE B CTPOKAaX M CTOJONAX, MOJE3HBI, OJJHAKO Paclo3HaTh
3aKOHOMEPHOCTH C TIEPBOTO B3TJIsifa ObIBaeT HEMPOCTO. UTOOBI 10OABUTH K YHCIOBBIM
MIOKA3aTeNsIM KOHTEKCT, MO’KHO BCTABUTH PSAOM C JAHHBIMU CHAPKJIAWHBI. 3aHUMAs
MaJio MecTa, CapKJaiiH MO3BOJISET MPOIEMOHCTPUPOBATH TEHICHIIMIO B CMEKHBIX C HEl
JAHHBIX B MOHSATHOM M KOMITAaKTHOM rpaduyeckom Buae. CnapkiailH peKoMeHIyeTcs
pacrozaraTe B sSYEHMKE, CMEKHOM C UCIOJIB3YEMBIMU €10 JaHHBIMHU.

B ornmuue ot nuarpamm Ha nucte Excel, cmapkiaiiHel He SBISIOTCS OObEKTaAMMU:
(akTHuecku, cHapkiailH — 3To HeOoibIuas auarpamMma, sBifomascs (GoHoM sueiku.
Ha pucynke 4.12 nokaszanbsl nH(porucrorpamma B staeiike F2 u naporpaduk B sueiike



F3. O6a »Tux cnapkiaifHa 1oysy4aroT JaHHbIC U3 Auana3oHa sueek ¢ A2 nmo E2 u oto6-
paxaroT B SUEHKE AMarpaMMy, WUIIOCTPUPYIOLLYIO JUHAMMKY LieH Ha akuuu. Ha nua-
rpaMmax IOKa3aHbl 3HaUEHUs 0 KBapTajiaM, o0o3HadeHbl MakcuManbHoe (31.03.2008)
n muHuMaibHoe (31.12.2008) 3HavueHusi, 0TOOpaXKEHBI BCE TOUKH JAHHBIX M MMOKa3aHa
HUCXOJA11asl T0J10Basi TEHCHIIUS.
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Puc. 4.13 — Uudorucrorpamma u uadorpadux

Crnapkiiaiin B siueiike F6 mumocTpupyeT S-IeTHIOK TWHAMHKY IIEH Ha TOT K€ BUJ
aKIUi, OTHAKO OH COJICPIKUT JIMHEHUYATYIO TUarpaMMy, KOTOpast yKa3bIBaeT JIHIIb HAa TOT
¢akt, ObLT JIU B COOTBETCTBYIOLIEM IOy 3aperucTpupoBaH poct (kak B 2004— 2007
roax) wi craf (2008 rox). ITOT criapKiiaiiH UCTIONB3YeT 3HaUeHHS B siueiikax ¢ A6 1o E6.

[TockombKy crmapkiaifH — 3TO HeOoJbIIas auarpamMma, BCTPOCHHAs B SYCHKY, B 3Ty
STYCHKY MOXKHO BBOJIUTh TEKCT, a CIIAPKJIAHH MIPH 3TOM OyJIET UCTIOJIb30BaThCSI B KAYECTBE
¢ona (cm. puc. 4.13).

KeapTankHi aKuuil

Puc. 4.14 — Slueiika ¢ BHEAPEHHBIM CHapKJIAHHOM M TEKCTOM

YroObl MPUMEHHUTH K CHapKjaiiHaM IIBETOBYIO CXEMYy, BBIOEpUTE OJMH M3 BCTPO-
€HHBIX (JOpMaTOB B KOJJIEKUMHU cTHiel (Bkiaaka KoHeTpykTrop, KOTOpas CTaHOBUTCS
JOCTYITHOW TOJIBKO MpH BbIOOpE stueiiku, coneprkaimeii crnapkiaifH). C momouipo Ko-
Manj LBer cnapkaaiina u LBeT Mmapkepa MOXXHO BbIOpaTh LBET ISl MAaKCUMaJIbHOTO
(Hampumep, 3€JIeHbIi), MUHUMAJIBHOTO (HANpuUMep, OPaH)KEBBIN) 3HAYECHUN, 3HAYECHUN
OTKPBITHS U 3aKPbITHS.

Co3nmanue criapkianHa

1) BsiOepuTe MyCcTyIO SUSHKY WIIM TPYIITY ITYCTHIX Y€K, B KOTOPbIe HEOOXOIHMMO
BCTaBUTb OJHY MJIM HECKOJIBKO CIApKJIAHHOB.

2) Ha Bknanke BeraBka B rpymnne CnapkiaiiHbl BHIOEPUTE THIT CO31aBacMOTO
cnapkiaiina: I'pa¢uk, I'merorpamma win Bemrpsimy/npourpseimi.

3) B nosie /Iluana3oH JaHHBIX YKQXKHUTE TUAMa30H SUECK C JaHHBIMH, Ha OCHO-
BE KOTOPBIX OYIyT CO3/IaHbl CHapKiIaiiHbl. MOXHO Ha)KaTh KHOIIKY [ , 4TOOBI
BPEMEHHO CBEPHYTH JHAJIOTOBOE OKHO, BBIACIHUTD HA JINCTE HYXKHBIN JUAIla30H
SYeeK U HakaTh KHOMKY M300paieHHe KHOMKH, YTOOBI BOCCTAHOBHUTH MPEXK-
HUM pa3Mep AuajJoroBOro OKHa.



v TP

Ipapuk CTonéey BeMrpBil/npourphiw

HMHGoKpHERE

Puc. 4.15 — I'pynna «1HbokpuBbie» Ha BKiIanke «BcTaBkay

ITpu BbIOOpE HA JKCTE OJHOIO WIIM HECKOJBKUX CHApKIaiHOB MOsABIseTCs OKHO Pa-
0oTa co cnapkJaiiHamu ¢ Bkiajgkoi Konerpykrop. Ha Bknanke KoneTpykTop MOXHO
BBIOPATH OJIHY MJIM HECKOJIBKO KOMaH 1 13 rpymin CnapkJaiid, Tumn, [loka3aTs/CKpbITSH,
Cruab v I'pynna. C noMoI1bo 3TUX KOMaHJ MOKHO CO3/1aTh CIIApKJIaiiH, U3MEHUTD €r0
TUI, OTOPMATUPOBATH €r0, MMOKA3aTh WM CKPHITh TOYKU JAHHBIX HA TpaduKe CIapK-
JaiiHa WK 3a1aTh (opMaT BEPTUKAIBLHOW OCH B IpyIIE CHApKIaiHOB.

Ecnu B nuamnaszoHe JaHHBIX €CTh AaThl, MOKHO BBIOPATh B CIIMCKE MapaMETPOB OCH
BapuantT Tunm ocu par (Padora co cnapkaaiinamu, Bkianka KoHcerpykrop, rpymmna
I'pynna, xHornka Ocb), 4TOOB! pacloNOXUTh TOUKH JIaHHBIX Ha cCHapkjaiHe s 0To0-
paXxeHus: HEOAMHAKOBBIX ITepuo10B. Hampumep, ecinu Tpu nepBble TOYKHA JaHHBIX OTCTO-
AT APYr OT Apyra Ha OJHY HEJIEII0, a YeTBEpTas — Ha MeECAL OT HUX, MHTEPBAT MEXKIY
TPETbEU U YETBEPTON TOUKAMHU ITPONIOPLIMOHAIBHO YBEIMUNBAETCS, OTPAXKasi TEM CaAMbIM
0oJiee KpYIHBIN MEPUO.

AV
{_2 CMHCTHTE ™
[pyNNMpoEaTE

Puc. 4.16 — ITapameTpbl ocu

Kpowme Toro, ¢ momMouipro napaMeTpoB OCH MOXKHO YCTAHOBUTh MUHUMAJIbHOE U MaK-
CUMaJIbHOE 3HAYEHMs Ul BEPTUKAIBHOW OCH CIapKiaiHa WU TPYIIIBI CIIAPKIIAWHOB.
OTO MO3BOJISET YIPaBISITh MaclITabOM, MPEJCTABIIAS CBSI3b MEXAY 3HaUEHHUSIMH B 00-
Jjee ocMbICIIEHHOM Buae. Kpome Toro, ¢ moMompto napamerpa Oro0pasuTh JaHHbIE
CIpaBa HaJIeBO MOKHO U3MEHMTH HAIPABICHHUE, B KOTOPOM PacCIOIararoTcs JaHHbIC Ha
CIIapKJIaliHE WX B IPYIIIE CIapKIaiiHOB.

JloOaBiieHHe TEKCTa Ha CIapKIIaliH

Mo03KHO BBECTH TEKCT HEITOCPEICTBEHHO B TYCHKY CO CTAPKIAHOM U OT(HOpPMATHPO-
BaTh €ro (HampuMmep, U3MEHUTH 1[BET, pa3Mep WU BhHIPABHUBAHUE), a TAKXKE MPUMEHUTH
K sTYeiiKe I[BETHYIO 3a7UBKY ((PoH).

Hactpoiika criapknaiiHOB

CosznaB crapkiaifH, MOXKHO YIPaBJIsATh MOKa30M TOYEK JAHHBIX (HalpuMep, MaKCH-
MaJIbHOI'0, MUHUMaJIbHOT'0, OTKPBIBAIOIIET0, 3aKPHIBAIOILIETO JHOO0 JTI0OBIX OTPUIIATENb-
HBIX 3HAUEHUI), MEHATh TUIN clapkiaiiHa (rpaduk, THCTOrpaMMa MIIM BBIMTPBIL/IPOUT -
PBILI), IPUMEHSATH CTHIIN U3 KOJIJIEKIIUH, 33]]aBaTh COOCTBEHHBIE TapaMeTpbl opMaTHPO-



BaHMsI, HACTPAUBATh MapaMeTPhbl BEPTUKAIBHOM OCH, a TAKXKe YNPaBIATh OTOOpaKEHUEM
Ha CIApKJIAHE IMYCTHIX U HYJIEBBIX 3HAYEHUM.

praBHeHI/Ie ITIOKa30M TOYCK JaHHBIX

Ha undorpaduke MOXHO BBIICIATH OTAEIBHBIC TUO0 BCe MapKephl (3HAUCHHMS ) JTaH-
HBIX, 33]1aBasi KX BHJAUMOCTbD.

1) Beigenute criapkiaiiHbl, KOTOPbIC HYXHO 0T(HOPMATUPOBATH.
2) B rpynne Padora co cmapkiaiinamMm otkpoiite Bkiaaky KoHeTpykrop.

3) YToOBI BKIIOUUTH [IOKA3 BCEX MAapKEpOB JaHHBIX, B rpymie Iloka3aTs ycraHo-
BuTe (uiaxxok Mapkepsbl.

4) YroObl BKIOYHTH MIOKA3 OTPHUIIATEIbHBIX 3HaueHHH, B rpymie Iloka3zaTh ycra-
HOBUTE uiaskok OTpHuAaTeIbHbIE TOUYKH.

5) UYtoObl BKIHOYUTH MOKAa3 MAKCUMAIBHBIX WJIM MUHUMAJIbHBIX 3HAYCHUH, B TPYII-
ne Iloka3aTek ycranoBute Quiakok MakcuMalbHasi TOYKA Wi MUHHMAID-
Hasl TOYKA.

6) UYrtoObl BKIIOYHUTH [TOKA3 MEPBOTO MJIM TMOCIEAHEr0 3HaueHus, B rpymnime Iloka-
3aTh yctaHoBute Quaxok I[lepBasi Touka wiu Ilociennss Touka.

N3menenue ctuist win GpopMara crapkiaiiHOB

Jlis aTOro npenHazHauyeHa KoJUIeKIus cTuiIei Ha Bkiaake Konerpykrop, koTopas
CTaHOBHTCA JIOCTYIIHA IIPU BBIAECICHUH SIYEHKU CO CIIApKIAHHOM.

1) BsiOepuTe 0JMH CHAPKIAHH MM TPYINY CHAPKIANHOB.

2) UYroObl MPUMEHHUTH TPENONPEICICHHBIA CTWIb, Ha BKJIaake KoHCTpyKTOp

B rpynne CTujib BbIOEpUTE CTUIIb WM HAKMUTE KHOIIKY Jl0IIOJIHUTE/IBHO B 1pa-
BOM HHWXKHEM YTJIy IOJIs, YTOOBI OTKPHITH CIIUCOK JOTOJTHUTENBHBIX CTUIICH.

PeyeHsMpoEaHne KoHcTpykTOp

L_f LiEeT MHb OKPHEDH ™
\/\/\ \/\/\ \/\/\ \/\/\ \/\/\ BS User mapkepa -

CTHnb

Puc. 4.17 — Konnekuus cruneil HHPOKPUBBIX

3) UroObl M3MEHHTH I[BET CIApKJIaiiHa WK €ro MapKepoB, BeiOepuTe mMyHKT LiBeT
cnapkJjaina uiu liBer Mapkepa U yKa)kuTe HY>KHBI BapUaHT.

[Toka3 u CKpbpITHE MapKEPOB JaHHBIX

Ha cnmapxmaitae tumna «rpaguk» MOKHO BKIIOYUTH MOKa3 MapKePOB JaHHBIX, KOTO-
pbie OyAYT BBIICTATH OT/EIbHBIC 3HAUCHUS.

1) Beigenute criapkiaiiH Ha JHCTE.



2) B rpynmne Iloka3are Ha Brianke KoHCTPyKTOp ycTaHOBHUTE HEOOXOAMMBIC
(axku UIA ToKa3a OTACTBHBIX MapKepoB (MaKCHUMAaIbHOTO, MHHUMAJIBHOTO,
OTPHLIATENIBHBIX, IEPBOIO WIIM MTOCIIEIHEr0 3HAUEHUs) UM YCTaHOBUTE (DIIaXKOK
Mapkepbl, 4TOObI BKJIIOUUTH 110Ka3 BceX MapkepoB. CHsTHE (uiaXka OTKIH0Ya-
€T II0Ka3 COOTBETCTBYIOLIETO MapKepa UM MapKEPOB.

O6paboTKa MyCTHIX SYEEK U HYJIEBBIX 3HAYCHUU

C nmomomrpio auanoroporo okHa HacTpoiika cKpbITBIX H MycThIX sidyeek (PaGora
co cnapkJiaaiinamu, Bkiajgka Konerpykrop, rpynna Cnapkiaiid, kHonka U3MeHHTH
JaHHbIE) MOXKHO YIPABIISATH 00PaOOTKOI IyCTHIX sYEEK B IUANA30HE (M COOTBETCTBEHHO
0TOOpakeHHEM CIapKIIaiiHa).

'Hacrpm;'ma CKPBITBE N MY CTRIX AHEEK 7 ﬁ

MokasbeaTs NycThie AYEHKM KaK:

() HyneBble SHAaYEHMA
[

[C] NokasbIBaTE AGHHBIE B CKPLITLIX CTPOKAX W CTONBLAX

[ Ok ] [ OTMeHa ]

Puc. 4.18 — JTuanoroBoe okHO «HacTpoiika CKpBITBIX U MYCTBIX SYECK)»

4.4 Cucrema MathCAD B Hay4HBIX UCCIIEIOBAHUSIX

MathCAD — wuHTerpupoBaHHas CHCTeMa Ui TPOBEJACHHMS MAaTeMaTHUCCKUX W HHKE-
HEPHO-TEXHUYECKUX PaCUYETOB.

Bxurodaet TeKCTOBOW peaaKkTOp, BBIYUCIUTENb U TpaHuecKuii mpoieccop.

Texcmosoti pedakmop CIy>KUT JIJIsl TOJTOTOBKYM KOMMEHTapHeB K pacdyeTaM. Mcnonb-
3yeMbl€ MPU 3TOM 3aBUCUMOCTH HE BBIUYUCISIOTCS.

Buiuucnumens 3a cuer HaboOpa BCTPOEHHBIX (YHKIMM MO3BOJIAET peliaTh CIOXK-
Hele MaTemarnueckue 3agaun. MathCAD comepKuT TpUroHOMETpUYecKue, anredpan-
Yyeckue, crieluanbHble U Ip. QyHKuuu. FiMeeTcst BO3SMOKHOCTD CO3JJaHHsI TTOJIb30BATEIh-
CKUX (QyHKIUH.

I'padmueckuit mporeccop obecneunBaeT rpaduueckoe MpeacTaBIeHUe Pe3yIbTaTOB
pacuetoB. [Ipu 3ToM QyHKIIMH MOTYT OBITH OTOOpaKEeHBI B MPSMOYTOJIBHOM U TOJISIPHON
CHUCTeMaxX KOOPJMHAT, Ha rpaduKax ¢ OOBIYHON M JIOrapu(MUYECKON MIKAJION U T. 1.

4.4.1 Unrepdeiic mporpaMmbl

Pabora B cucreme MathCAD BbIIOIHSETCS C UCIIOIB30BAHUEM:

¢ TJABHOI'0 MCHIO CUCTEMBI;

e (DyHKIIMOHAIBHBIX KJIABHII U KX COYCTAHUSI.
File (®aiin) — pabota ¢ daitnamu, VHTEpHET W SIEKTPOHHOW MOYTOIA;
Edit (IIpaBka) — penakTupoBaHUE JTOKYMEHTOB,;
View (O030p) — U3MEHEHHUE CPEICTB 0030pa;
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Puc. 4.19 — Unrepdeiic MathCAD

Toolbars (ITanen) — mo3BoJsIeT 0TOOPaXKaTh WK CKPHIBATH MAHETH HHCTPY-
menToB Standart (Cranmaprhas), Formatting (Popmaruposanus), Math(Martemaruka).

Status bar (Ctpoka cocTosiHHS) — BKIFOYECHHE WK OTKIFOYEHHE OTOOPaKeHHs
CTPOKH COCTOSIHHSI CUCTEMBEI.

Ruler (nuHeiika) — BKJIIOUCHHE-OTKIIOYEHHE JTHHEHKH.

Regions (I'panunsl) — JlenaeT BUIMMBIMH TPAHHUIBI 00JacTeil (TEKCTOBBIX, Ipa-
buueckux, Gopmyin).

Zoom (u3MeHeHHe mMaciuTada).

Refresh (O0HOBuTH)[Ctrl+R] — 0OHOBNECHHE CONEPKUMOrO 3KpaHa.

Animate (Anumarus) — KomaHaa mo3BonsieT co31ath aHHUMAIHIO.

Playback  (ITpourpsiBatesns) — BocmpousBeneHre — aHUMAIMH, — XPaHSIICHCS
B (aiine ¢ pacupenrem AVI.

Preferences (Hactpoiikn) — Ojna w3 BKJIanok BemibiBaromero okxHa (General)
TI03BOJISIET 33]aTh HEKOTOPBIE MTapaMeTphl PabOThl IPOrPaAMMBI, HE BIIHSIOIINC
Ha BBIYMCICHUs, apyras Bkiaaka (Internet) ciyxut s BBOjAa WH(pOpMALUH
npu coBmectHOH padote ¢ MathCAD-nokymentamu uepe3 Internet.

Insert (BcraBka) — Koman el aToro MeHio mo3sosistoT nomeinats B MathCAD jo-
KyMEHT rpaduku, GyHKINHU, TUIIEPCCHIIKU, KOMIIOHEHTHI U BCTPAauBaTh OOBEKTHI.
Format (®opmat) — u3menenue ¢opmara 0OBEKTOB

Equation (YpaBuenue) — ®opmatupoBanue GpopMyI u co3aHue COOCTBEHHBIX
CTHJICH IS IPEICTaBICHUS TaHHBIX.

Result (Pesynbrar) — I[Mo3Bonsier 3aaath GopMar MpeaCTaBICHUS Pe3yIbTaTOB
BBIYHUCIIEHHN.

Text (Texct) — DopmatupoBaHue TEKCTOBOro Qparmenta (mpudr, pasmep, Ha-
YyepTaHue).



Paragraf (A03am) — M3menenue ¢opmara Tekymiero adsara (OTCTYIIbI, BbIPaB-
HUBaHUE).

Tabs (TaOynsiuust) — 3agaHue MO3MIMHA MapKepOB TaOYJISAIIUH.
Style (Ctuip) — OdopmilcHHE TEKCTOBBIX ab3alleB.

Properties (CsoiictBa) — Bxkuaaka Display (OtoOpakenue) mo3BoJsieT 3aaaTh
1BeT (oHa U1t Hauboee BaXKHBIX TEKCTOBBIX M rpa)uyeckux 00JIacTeii; BCTaB-
JICHHBIN B TOKYMEHT pucyHok (Insert -> Picture) mo3BoJsieT 3aKIII04YUTH B paM-
Ky, BEpHYTh €My IIepBOHa4YaIbHbIH pa3mep. Bruaaka Calculation (Beraucnenue)
MO3BOJISIET NSl BBIACIICHHON (DOPMYJIbl BKIIOYUTHh M OTKIIOYUTH BBIYHCIICHUE;
B TIOCJICIHEM CJIydae B IMPABOM BEPXHEM yIiIy o0jacTé (GpOpMyIIbl MOSBISETCS
MaJICHbKHI YepHBII PSIMOYTOIBHUK U (popMyIIa MpeBpaIiaeTcsi B KOMMEHTApHA.

Graf (I'pajux) — Ilo3BossieT MEHATh MapaMeTPbl OTOOpaKEHHS IPapUKOB.

Separate regions (Pazaenuts obmacti) — I[lo3BosIsIeT pa3aBHrath HEpPEKphIBArO-
necs o01acTu.

Align regions (BeipoBHsTh 00acTi) — BbipaBHUBAeT BBICICHHBIC 00JNACTH IO
TOPU30HTAJIM WM TI0 BEPTUKAIIH.

Headers/Footers (KomoHTUTYIbI) — CO37aHKe U PEAAKTUPOBAHUE KOJIOHTUTYJIOB.

Repaganite Now (ITepenymepanust ctpanui) — I[Ipou3BoauT pa3OUBKY TEKyIIle-
r'o JOKYMEHTa Ha CTPAHUIIBL.

Math (Maremartrnka) — ympaBienue mporieccom Boumcnenuii; B MathCAD cyie-
CTBYET JIBa PEKMMaA BBIYMCICHUI: aBTOMaTUYECKUNA U Py4yHOU. B aBTOMaTH4yecKkoMm pe-
KUME Pe3yIbTaThl BEIYMCICHUH TIOJTHOCTHIO OOHOBIISIOTCS IPU KAKOM-JINOO0 U3MEHEHHUU

B (hopmyie.

Automatic Calculation (ABromaTHueckoe BBIYHUCIECHHE) — TO3BOJIAET MEPEKITO-
YaTh PEKUMBI BHIYUCICHHUI.

Calculate (Borauciuts) — Ilpu pydyHOM pekiMe BBIYHCICHHIl TTO3BOJSET Mepe-
CUMTATh BUJIMMYIO 4acTh JKpPaHA.

Calculate Worksheet (ITpocuntats mokyment) — Ilepecuer Bcero HoKyMeHTa
LETUKOM.

Optimization (Ontumusarms) — [lpu momomu 3Toi KOMaHIbBI MOXKHO 3acTa-
BuTh MathCAD mniepes1 YnCIICHHO# OIICHKOW BBIPa)KEHHS TPOM3BECTH CHMBOJTb-
Hbl€ BBIYMCICHUS U MPHU HAXOXKJEHUM Oojiee KOMIAKTHON (OPMBI BBIPasKEHUS
HCIIOJIb30BaTh UMEHHO ee. Ecnu BhIpaykeHue y1aaoch ONTUMU3UPOBATh, TO CIIpa-
Ba OT HETO MOSIBIISECTCS MaJIeHbKasi KpacHasi 3B€37104Ka. J[BOMHOM 1IeTY0K Ha HEH
OTKPBIBAET OKHO, B KOTOPOM HAaXOJAUTCS ONTUMHU3UPOBAHHBIN pE3yJIbTaT.

Options (TTapameTpsl) — MO3BOJSIET 3aJaBaTh MAPaMETPhl BBIYHCICHHI.

Symbolik (CumBosnrka) — BbIOOp OmEpanii CHMBOJBHOTO MPOIIECCOpa.

Window (OxHo) — ynpaBiieHHE OKHAMU CHCTEMBI.

Help (?) — pabora co crpaBo4HO#t 6a30i JaHHBIX O CHCTEME.

TpeThio CTPOKY OKHA CHCTEMBI 3aHUMAET NaHeab HHCTpyMeHTOB (T00lbox). Ona co-
JIEPIKUT HECKOJIBKO TPYITI KHOIIOK YIPABJICHUsI ¢ MTMKTOIPAMMaMH, KaX/ast U3 KOTOPBIX



OyOnupyeT OJHY U3 BaXKHEUITNX ONEepanuid rIaBHOTO MeHI0. CTOUT TOJIBKO OCTaHOBUTH
KYpCOp MBIIIN Ha JII000H M3 ITHUX IUKTOr'paMM, KaK B JKCJIITOM OKOHICYKC IMOABHUTCSA
TEKCT, 00bACHAOMMN QYyHKIMK NUKTOrpaMM. PaccMoTpuM aelcTBUE KHOIIOK ObICTPOro
YIPABJICHUS CUCTEMOM.

Knonku onepanwii ¢ daitnamu

JHokymentsl cuctembl MathCAD sBnsitotest daiinamu, T. €. MMEIOIIMMH MMEHa OJio-
KaMU XpaHEeHUs1 THPOPMALIMU Ha MAarHUTHBIX JUCKaxX. Daiiibl MOKHO CO3/1aBaTh, 3arpy-
&KaTb (OTKPBIBATH), 3aIIMCHIBATH U PacleYaThIBaTh HA MpUHTEpe. Bo3MoXkHbIE onepanun
¢ (aiiylaMu peICTABICHBI B MIAHEIN HHCTPYMEHTOB IEPBOM TPYIION U3 TPEX KHOTIOK:

New Worksheet (Co3maBath) — co31aHHE HOBOTO JOKYMEHTa C OYHMCTKOW OKHa pe-
JTaKTHPOBAHUSI.

Open Worksheet (OTkpbiTh) — 3arpy3ka paHHee CO3JaHHOTO JOKYMECHTA M3 JHAJIO-
TOBOT'O OKHA.

Save Worksheet (CoxpaHuTbh) — 3amich TEKYIIEr0 JOKYMEHTA C €r0 HMEHEM.

IleyaTs 1 KOHTPOJIb JOKYMEHTOB

Print Worksheet (ITeyaTb) — pacrieyaTka JOKyYMEHTa Ha MPUHTEpE.
Print Preview (IlpocMoTp) — mpeaBapUTEIbHBIA POCMOTP JTOKYMEHTA.
Check Speling (ITpoBepka) — nposepka opdorpadur 10KyMeHTA.

Knonkn onepanuii penakTHpOBaHUS

Bo BpeMst HOATOTOBKH TOKYMEHTOB MX MPUXOAUTCS PETAKTHPOBATh, T. €. BUIAOU3ME-
HATh U JONOJHSITb.

Copy (KonupoBaTs) — KOIMPOBaHKE BbIJIETIEHHOM YacTH JOKyMeHTa B Oy(ep oOMeHa.

Cut (Bsipe3atb) — geiicTBHe, aHAJIOIMYHOE II0OCIEI0BATEIILHOMY BBIIOJHEHHIO Jeii-
crBuii Copy u Haxatuio kiasuinu [Delete].

Paste (BcraButh) — mepeHoc conepxxumoro Oydepa oOMeHa B OKHO peaKTHPOBaHUS
Ha MECTO, YKa3aHHOE KypCOPOM MBIIIIH.

Undo (OTmeHnTh) — OTMEHA TpPEAIIECTBYIONICH OMepalui peJaKTUPOBAHHUS.

Knomnku pazmenienus 0J0K0B

JIOKyMEHTBI COCTOST W3 Pa3IMYHBIX OJIOKOB: TEKCTOBBIX, (pOpManbHBIX, Tpaduye-
CKMX U T. A. bioku mpocMaTpuBaroTCsi CHCTEMOW, WHTEPHPETUPYIOTCS U UCIIOMHSAIOTCA.
IIpropHuTET NCIIOTHEHUS ONPENEIAETCS IPOrPpaMMON U3 JIEBOTO BEPXHETO yIjla CIpaBa
HaJIEBO U CHU3Y BBEpX.

Align Across (BbIpoBHSITh 110 TOPU3OHTAIN) — OJIOKH BRIPABHUBAKOTCS [0 TOPU3OHTAIH.

Align Down (BeipoBHsTh BHH3) — OJOKH BBIPAaBHHBAIOTCS MO BEPTUKAJH, PACIOja-
rasicb CBEpXy BHU3.



KHonkn onepanuii ¢ BEIpOKEHUAMHA

®opmMynbHBIC OJIOKH YaCTO SBISIFOTCS BRIYMCIISIEMBIMU BBIPAKCHUSIMH HITU BBIPAXKE-
HUSMH, BXOJISAIIMMH B COCTaB 33/IaHHBIX MMOJIb30BaTeNeM HOBBIX (pyHKIMU. [y paboTh
C BBIPOKCHUSIMH CITY>KaT TUKTOTPaMMBbI

Crieyroliiye rpyriibl KHOTIOK SIBJITFOTCS Criel(pUIHbIMEI nMeHHO Jy1st crcteMbl MathCAD.

Insert Function (BcraButh (yHKIMH) — BCTaBKa (GYHKIUHM W3 CIIUCKA, IOSIBJISIOIIC-
rocsi B IMAJIOTOBOM OKHE.

Insert Unit (BcraButh enuHUIBI) — BCTaBKA CAMHUIL M3MEPCHUS.

Calculate (ITepecuntath) — BBIYUCICHHE BBIICICHHOTO BBHIPAYKCHHS.

Hauunas ¢ sepcuu MathCAD 7.0 nmosiBuiirch HOBbIE KHOIIKH, JAOIIHME JOCTYII K HO-
BBIM BO3MOKHOCTSIM CHUCTEMBI:

Insert Giperlink (BxiroueHne runepcchbuIki) — 0OECIICUMBAET CO3AaHKME THIEPC-
CBLIKH.

Component Wizard (Macrep KOMIIOHEHTOB) — OTKpbIBa€T OKHO Macrtepa, maromie-
ro YAOOHBINA TOCTYI KO BCEM KOMIIOHEHTaM CHCTEMBI.

Ran Math Connex (3amyck cuctembr Math Connex) — 3amyck cUCTEMBI ISl CTH-
MYJIMPOBaHUs OJIOYHO-3a/JaHHBIX YCTPOUCTB.
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Puc. 4.20 — Ha3znauenue kHOMOK manenu Math

Jlnst BBoma Matematndeckux 3HakoB B MathCAD wucnonb3ytorcst yaoOHbIe mepe-
MelaeMble HaOOpHbIe MaHenu co 3Hakamu (cM. puc. 4.20). OHM ciyxaT s BbIBOJA
3arOTOBOK — IIIA0JIOHOB MaTeMaTHYeCKUX 3HAKOB (UuGp, 3HAKOB apuPMETHYECKUX OIe-
panmii, MaTpuIl, 3HAKOB WHTETPANOB, MPOM3BOAHBIX U T. A.). [ns BbiBoga manemun Math
HEOoOX0MMO BBITIOJIHUTH KoManay View -> Toolbar -> Math. HaGopubie manenu mo-
SBJISIIOTCSL B OKHE PEIAaKTUPOBAHUS JOKYMEHTOB MPH AaKTUBU3AIMHM COOTBETCTBYIOIIUX
HUKTOTpaMM — TIepBas JIMHHUS MUKTOIPaMM YIpaBieHUs cucteMoi. Mcmomnb3ys oOrryio
HaOOpHYIO TTaHeb, MOKHO BBIBECTH WJIM BCE MAHENN CPa3y MM TOJIBKO TE€, YTO HYKHBI
Ui paboThl. 71l YCTaHOBKH € MX MOMOIIBIO HEOOXOIUMOro m1adioHa JOCTaTOYHO TO-
MECTUTh KypCOp B KeEJIaeMO€ MECTO OKHa peAaKTUPOBAaHUS (KPACHBIA KPECTHUK Ha IIBET-
HOM JHCIIIeE) M 3aTeM aKTHBH3HPOBATH MUKTOTPAaMMy HYKHOTO IIa0JIOHA, YCTAHOBUB
Ha HEero Kypcop MBIIIN U HaXaB €€ JIEBYIO KJIaBHIIY.



MHuorue (GyHKIIUU ¥ ONlepalii, KOTOPHIE BCTABISIOTCS B JOKYMEHT C TTIOMOIIBIO Ha-
OOpHBIX MaTEeMATUYECKUX TaHeNel, MOTYT OBITh MOMEIIEHBI B JOKYMEHT C MOMOIIBIO
«OBICTpBIX KiaaBuiy. IIpu 3ToM pabota B cucreme MathCAD cranoButcst 6oiee mpo-
JTYKTUBHOU. PeKOMEHTyeM 3alIOMHUTE COYETAHUS KIIABUII XOTS OBl 111 HEKOTOPHIX HaM-
0oJiee 4acTo yrnmoTpedyIsieMbIX KOMaHI.

4.4.2 AndaBut nporpamMmMel

AndaBUT BXOTHOTO s3bIKa CHCTEMBI OINPEACIIAEeT COBOKYITHOCTh CHMBOJIOB U CIIOB,
KOTOPBIC UCTIONB3YIOTCS MPH 3aIaHUU KOMaH]], HEOOXOUMBIX ISl PEIICHUSI HHTEPECY -
IOIIETO MOJIb30BaTeNs Kiacca 3agad. Andasur cucrembl MathCAD coxepskurt:

e CTPOYHBIC U MPOIKCHBIC JATUHCKUE OYKBBI;
e CTPOYHBIC U MPONKUCHBIC IPEYCCKHE OYKBHI;
e apabckue nudpst ot 0 10 9;

* CHCTEMHEBIC TICPEMEHHBIC;

e OIlEepaTophl;

e VMCHA BCTPOCHHBIX (DyHKIIHIA,

e CIIEI3HAKU,

e CTpPOYHBIEC U MPOMUCHBIE OYKBBI KUPUILTUIIBI (TIpU padoTe ¢ pycubUIIUPOBAHHBI-
MU JTOKYMEHTaMH ).

K yKpynmHEHHBIM 3JIeMEHTaM f3bIKa OTHOCSTCSI THUIIbI JAHHBIX, ONEPaTOphbl, (PyHK-
UM TIOJIH30BATENSI M YIPABISIONINE CTPYKTYphl. K THMaM JaHHBIX OTHOCSATCS YHCIIO-
BbI€ KOHCTAHThI, OObIYHBIE U CUCTEMHBIE IEPEMEHHBIE, MACCUBHI (BEKTOPHI U MaTPHUIIbI)
U JaHHBIE (aillloBOro THUMA.

Jlns BBoJia rpedeckux OyKB MOKHO MCIIOJIb30BaTh MaHeab HaOopHbIX 3HaKoB Greek,
BKJIFOUaeMyro KHomkoi Ha manenn Math. Kpome toro, 8 MathCAD mnpenycmoTpena
BO3MOYKHOCTh Ha0Opa rpeyeckux OYKB ¢ TIOMOIIBIO KJIaBHII. J[JIst 9TOT0 JOCTaTOYHO Ha-
OpaTh COOTBETCTBYIOLIYIO aHIIIMICKYIO OYKBY M HakaTh KoMOuHarmto kiasui [Ctri+G].

YucaoBble KOHCTAHTHI

KoHcTaHTaMM Ha3bIBaIOT MOMMEHOBAHHBIC OOBEKTHI, XPaHSIIHE HEKOTOPhIC 3HaUe-
HUSI, KOTOPBIC HE MOTYT OBITh M3MEHEHBI. B KayecTBE MMEHM YMCIIOBBIX KOHCTAHT HC-
HOJIB3YIOTCSI MX 4nCoBbie 3HaueHus. B cucreme MathCAD #cnonb3yroTes U YUCIOBBIC
KOHCTAHTBI, 3HAYCHUSIMH KOTOPBIX SIBJISIOTCS YUCIA C PA3HOW CHCTEMOW HMCUUCIICHHUS:
JIeCATHYHBIC, BOCBMEPUYHBIC WIIN [IECTHAIIATCPHUYHbIE.

YucnoBble KOHCTAHTHI 33Jaf0TCS C TIOMOIIBIO apaOCKuX HUQp, ASCATUIHON TOYKU
(a He 3amATOI) M 3HaKa - (MuHyc). Hanpumep:

123— menouncienyas AecITUYHAsA KOHCTAHTA,

12.3— nmecsTHvHas KOHCTaHTa C JPOOHOW YacCThIO;

12.3*10-5 — nmecstnunas koHcranta ¢ mantucco (12.3) u mopsimkom -5. Tlopsgok

YHCciia BBOAMTCS YMHOKeHHMeM MaHTHcChl Ha 10 B cremeHu, ompenens-

IOIIeH MOPSIIOK. 3HAK YMHOXKEHHs * MpH BBIBOJE YKCJIa HA SKPaH MEHIETCS Ha INpH-
BBIYHYIO MaT€MaTHYECKYIO TOUKY, a OMepaIisl BO3BEICHHUS B CTENEHb (C MPUMEHEHUEM



Ccrer3Haka ") 0ToOpaxaeTcs MyTEM MPEICTABICHHS MOPSIIKa B BUIE HAJACTPOYHOTO Bie-
MeHTa. Jlecaruunbie yncia uMeroT ocHoBanue 10. /lnana3on ux BO3MOXKHBIX 3HAYEHUN
nexuT B npenenax ot 10°307 mo 10A-307 (370 MamMHHasE OECKOHEYHOCTh M MAITMHHBIHA
HOJTb).

Cucrema MathCAD moskeT paboTath ¢ BOCbMEPHYHBIMU M IIECTHAALATCPHYHBIMU
ymciaMu. BocbMepuuHble YHclia UMEIOT OCHOBAaHUE 8, TaK YTO OJUH UX pa3psi MOKET
uMeTh 3HaueHus oT 0 o 7. Takue dncia B KOHIIE OTMEUAOTCs TaTUHCKON OykBoii O (oT
cinoBa octal — BocemepuuHoe). lllecTHanatepuynbie ynciaa UMEIOT OcHOBaHHE 16, U uX
pas3psii MOXKET UMETh 3HAYCHUSI:

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

[[lecTHaAIaATEepUYHBIC YMCIA UMEIOT B KOHIIE OTIMYUTEIbHBIN MTPU3HAK B BUIIE OYK-
Bol h wium H (ot ciosa hexagonal — mectraanarepuynoe). I[loa cokpaméHubiM Ha3Ba-
uueM otux umceal HEX mpusenens ux gecsatuunsie 3naueHus DEC (or decimal — me-
csaTUYHOE). Ecy mecTHaamarepuaHoe Yuciio HaunHaeTcs ¢ OykBel (Hampumep, ABCO),
TO cHUCTeMa OyJeT IMyTaTh €ro ¢ BO3MOXXHBIM MMEHEM TepeMeHHOW. J[ns ycTpaHeHus
MOTEHLMAIBHBIX OMIMOOK TaKue YKclia HaJo HauuHaTh ¢ uudpsr O.

KommekcHble ynciia

BonbIIMHCTBO BBIUMCIEHUM CHCTEMa BBINOJHAET KakK C JEHCTBUTENIbBHBIMM, TaK
U C KOMIUIEKCHBIMU YHCJIaMHU, KOTOPOE OOBIYHO MPEICTABISAIOTCS B aJIreOpandeckoM BU-
ne: ZRe Z #lm Z wim Z Re Z j+Im Z. 3necs Re Z — neiicTBUTENBHAS YacTh KOM-
IUIEKCHOTO yKcna Z, Im Z — ero MHMMasi 4acTh, a CUMBOJIBI | WK | 0003HAYAIOT MHUMYIO
€MHMUILY, TO €CTh KOpPEeHb KBaJipaTHbIN U3 -1. Takoe npeacTaBieHne XapakTepHO JJIs CH-
crembl MathCAD. Ozanako cucTeMa He BCerjia 3HAeT, KaKOil CHMBOJI HPHUMEHHTH JUIs
0003HaYeHHs] MHUMOW enuHuIbl. [[oaTOMy nepen MCIoyib30BaHUEM JIFOOBIX Oonepanuit
C KOMIUICKCHBIMH YHCJIAMH TTOJIC3HO BHAYAJIE OIPEICITUTh | WK | KaK MHUMYIO SIHHUILY
(T. €. IPUCBOUTH UM 3HAUYCHHE KBAPATHOTO KOPHS U3 -1).

CTpOoKOBBIE KOHCTAHTBI

B MathCAD BkiroueHbl Takxke JTaHHbIE CTPOKOBOTO THma. CTpOKOBas KOHCTaHTa —
3TO CTPOKA, 3aKJIIOYEHHAs B KaBbIUKH, HanipuMep: «My name». B cTpoKOBYIO KOHCTaHTY
MOTYT BXOJUTb OJIMH WUJIM HECKOJIbKO CUMBOJIOB JINOO CIIOB.

IIepemeHHbIE

[lepemeHHBIE SBISFOTCS TOUMEHOBAHHBIMU 00BEKTAMH, HMEIOIIIMMA HEKOTOPOE 3Ha-
YeHHE, KOTOPOE MOKET M3MEHSTHCS IO X0y BHITOTHEHHS IPOrpaMMbl. FIMeHa KOHCTaHT,
NEPEMEHHBIX ¥ HHBIX 0OBEKTOB HA3bIBAIOT UACHTU(HUKATOpaMu. Tum nepeMeHHoO! orpe-
JieNsieTcs ee 3HaueHUeM; IePeMEHHbBIE MOTYT OBbITh YHCIOBBIMU, CTPOKOBBIMHU, CUMBOJIb-
HbIMH U T. 1. Uaentudukaropsl B cucreMe MathCAD umeroT mpakTH4ecku 00y -
HY, B HUX BXOJSAT JIIOObIE JIATUHCKHE U Ipedeckue OyKBBI, a Takke HUPHI, OJTHAKO CY-
HIECTBYIOT CJIEAYIOLIUE OTPaHUYCHUS: HACHTU(PUKATOP HAYUHAECTCS TOJIBKO C OYKBBI, Ha-
npumep: X, X1. UnentudukaTop He 10JKEH coepkarh npodenos. Henb3s ncnonb3oBarh



I UACHTU(PUKATOPOB OYKBBI PYCCKOTO si3bIKa. MieHTH(UKATOphl HE MOTYT COBIAJATh
C UIMEHaMH BCTPOCHHBIX WM ONPEACTICHHBIX M0JIb30BaTeNeM (YHKINN.

Ilpasunsnere npenTHGHKaTOpEI Mathcad:

al a, [(MMTEPANEHEIR MHOEKE EEOLMTCA
MEM NOMOLWM TOYEM: a8.2)

B, 885 _do i 'm MWSit%h
long variable nawe

exler'sche Lonstante

Henpagnmeusre xpenrhdnxaropsr Mathead:
Zab  ([lpouzEEnEHHE)

apf = j

The exprezzion ta the left of the
equal sign cannat be defined.

Puc. 4.21 — IlpaBunbsnbie uaentupukatopsr MathCAD

CucreMHbIE TTIEpEMEHHBIE

B MathCAD coaepsxutcsi HeOoJIblIasi rpyrna 0co0bIX 00BEKTOB, Ha3bIBacMasi CH-
CTEMHBIMU NePEMEHHBIMH, UMEIOIIIMH MTpeIoNpe/IeIeHHbIE CHCTEMOM HayalbHble 3HAUEHUS.

OOBeKT Knapumm Haznauenue
T Ctrl+Shift+P Yucmo «mm» (3.14..)
e E OcHoOBaHUE HATYpaILHOTO JIOTa-
pudma (2.71..)
00 Ctrl+Shift+Z CucreMHas OECKOHEYHOCTD
(107307)
% % I[Mpoment (0.01)
TOL ITorpenmHOCTh YUCIEHHBIX Me-
tooB (0.001)
ORIGIN HwxHsst rpanuiia WHIEKCauu
MaccuBoB(0)
PRNCOLWIDTH [Mupuna cTondmoB (B CUM-
BOJIax) TUTSt orieparopa
WRITEPRN (8)
PRNPRECISSION Yucno  AECITHYHBIX  3HAKOB,
HCIIOJIB3YEMBIX oTIepaToOpOM

WRITEPRN (4)



FRAME IlepemenHas cueTyrMka KaapoB
Ipu paboTe ¢ aHUMALMOHHBIMU
pucyrakamu (0)

OmnepaTopsl

Omnepatopbl NpeACTaBIAIOT COOOH AJIEMEHTHI S3bIKa, C MOMOIIBI0 KOTOPBIX MOXK-
HO CO3/1aBaThb MaTeMaTH4ecKue BhIpakeHHs. K HUM OTHOCATCS CUMBOJIBI apudmeTnye-
CKMX OIlepaluil, 3HaKU BBIYHUCICHUS CYMM, IIPOU3BEICHUN, IPOU3BOJHON U UHTETpaia
u T. A. [locne yka3aHus omnepaHmoB ONEPATOPbI CTAHOBATCS HCIIOIHAEMBIMU I10 IPOrpam-
Me OJIOKaMH.

4.4.3 DneMeHTapHBIC BCTPOCHHBIC MaTeMaTU4YeCKUe (yHKIIMA

Cucrema MathCAD comepkuT pacIiIMpeHHbIH HabOp BCTPOCHHBIX 3J€MEHTAPHBIX
¢Gynkuui. OYHKIIUY 33JaF0TCSI CBOUM UMEHEM U 3HAYCHUEM apryMeHTa B KPYTJIbIX CKOO-
kax. B oTBeT Ha oOpamieHuss K HUM (DYHKIIMH BO3BPAIIAIOT BBIYUCIICHHBIC 3HAYCHUSI.
ApryMeHT W 3HaueHUe (YHKIUHA MOTYT OBITh JACUCTBUTEIHHBIMU WM KOMILIEKCHBIMU
YHUCIIaMU Z.

Tpuronomerpruyeckne GyHKIIHH

sin(z) Cunyc cos(z) Kocunyc
tan(z) Tanrenc sec(z) Cekanc
csc(z) Kocekanc cot(z) Kotanrenc

['unepOonuueckne GyHKIUU

sinh(z) ['unepOonueckuii CUHYC;
cosh(z) ['mnepOonmaeckuii KOCHHYC;
tanh(z) ['mnepOonuyeckuii TaHTeHC;
sech(z) ['unepOonnueckuil cexkauc;
csch(z) 'mnepOoTMYecKuii KOCEKaHC;
coth(z) I'unepOoIMvecKuil KOTaHTeHC;

OOpatHbie TPUTOHOMETPUYECKHUE (PYHKITUN

Asin(z) OOpaTHbIil TPUTOHOMETPUUYECKUI CUHYC;
Acos(z) OOpaTHbII TPUTOHOMETPUUYECKUI KOCHHYC;
Atan(z) OOpaTHBI TPUTOHOMETPHUYECKUI TaHTEHC;

OOpatHbie TunepOonyeckre GyHKITUN

Asinh(z) 00paTHBIN rUNEepOOTUUYECKUN CHHYC;
Acosh(z) 00paTHBIN TUIIEepOOTNUECKUN KOCUHYC;
Atanh(z) 00paTHBIN THITEPOOTNIESCKAN TAaHTEHC;



[TokazarenpHble U Jorapudmuueckue GyHKIUU

Exp(z) AKCIIOHCHIIMAJIbHAS () YHKIIHS;
Ln(z) HaTypaJibHbII JIorapu@M (110 OCHOBaHHIO €);
Log(z) necaTudHbIi orapudm (o ocHoBanuio 10);

OyHKIUA KOMIUIEKCHOTO apTyMEHTa

Re(2) Breigenenne neiicTBUTEIBHOM YacTH Z;
Im(z) Brinenenne MHUMON YacTu Z;
Arg(z) Brrancnenne aprymenta (¢asbn);

OcHoBHBIE (HYHKIIMM UHTEPIIOISAIUU

linterp(vx, vy, X) BosBpamaer 3HaueHne Mpu TNHEHHOM
uHTepnossimu Y(X);
cspline(vx, vy) Bo3Bpaiaer BeKTop KyOM4ecKoro cruiaiiHa;
pspline(vx, vy) BosBparaer BeKTop mapaboIndecKkoro CIuTaiiHa;
interp(vs, vx, vy, X) Bo3Bpainaer 3HaueHue Y(X) npu CruiaiH
UHTEPIOJISIIUH;

OcHoBHbIE (D)YHKLIMHU PErPECCHOHHOIO aHalu3a

corr(vx, vy) Bosepamaer koappuiimeHT Koppensiinuu;
slopl(vx, vy) Bosspamaer koaddunmeHt s IuHEHHON pe-
rpeccun (3MIMpuyecKoit hpopmyinl) Y(X) = ax+b;
intercept(vx, vy) BosBparaer koaddumment b
linear(x) =ax+Db Bo3Bpainaer ypaBHeHHE TMHEWHON PErpeccui.

4.4.4 CnenuanbHple BCTPOCHHBIC MaTeMaTUYeCKHE (DYHKITUH

Oyuknuu beccenst

K BakHeMIIMM BCTPOEHHBIM CIEHUATbHBIM MAaTeMaTH4YECKUM (DYHKUHAM MpUHAL-
nexat ¢ynkuun beccens, sBnsiomumecs pemieHUAMU TUGGEpeHIMaTIbHOTO YPaBHEHHS
BTOPOTO MOPAJIKA:

2
XZ% + X%))[( + (X2 - a?)y = 0. (4.2)

3nech o — MOPATOK (YHKIIUU.

[MpuBenénHoe ypaBHEHHE UMeeT pelneHus B Buae GyHkuuit beccens Jo(X) mepBoro
pona u Yq«(X) BTOpOro poja.
O1r QYHKIMK IPEICTaBIeHbI QyHKIIME iepBoro posa IN(x) u Broporo poma Kn(x).



JO(X) ¢byHKHMSA beccens mepBoro pojaa HyJIeBOTO MOPSIKA;

10(X) MoaudunupoBanHas GpyHkius beccens mepsoro pona
HYJICBOTO MOPSIKA,;
YO(x) ¢bynkuus beccens BTOporo poja HyJ€BOTr0 MOPSIKA;
KO(X) Mo udumpoBanHas yHkuus beccenst Broporo poaa
HYJIEBOTO MOPSKa,;
J1(x) dbynkuus beccens mepBoro poja nepBoro Mopsaka;
11(X) MoaudunrpoBanHas GpyHkius beccens mepsoro pona
NIEPBOTO TOPSIIIKA;
Y1(x) ¢ynkuus beccenst BTOporo poaa nepBoro mopsjaKa;
K1(X) monudunmposannas Gpyukuus beccenst BToporo poaa
MEPBOTO TMOPSIIIKA;
Jn(n, x) ¢dbynkus beccenst mepBoro poja Rro Mopsiika;
In(n, X) Mo udUIMpoBaHHas GyHKIUs beccens mepBoro poaa
N-TO MOPSIKA;
Yn(n, x) ¢dbynkuust beccenst BTOporo pojia Rro mopsiaka;
Kn(n, X) MoauduurpoBanHas Gpynkims beccens Broporo poga

N-To IopsakKa.

[Mamma-pyHkuums

B cucreme MathCAD mnipeaycMoTpeHo BbiuucicHue ramma-Gyukinu  2), oHa mmu-
POKO TIPUMEHSIETCS ¥ B CTATHCTUYCCKHUX pacyérax. B HUX UCTONB3yeTcs Takke QyHKITHS
oum6ok erf(X), Ha3piBaeMast erie” UHTErpalioM BEPOSTHOCTH.

[Tpu 3arpy3ke CUMBOJIFHOTO TPOILIECCOPA CUCTEMA PACTIO3HAET PSJI IOTIOIHUTEIBHBIX
CICIUATBHBIX (YHKIIMH, HAIPUMED:

FresnelC(x) naTerpan Openens ();
FresnelS(x) unrerpan ®Openens S(X);
Ci(x) WHTETPAIHHBIN KOCHHYC;
Si(x) WHTETPAJIbHBIN CHHYC;,
Ei(X) UHTETpalIbHAs TIOKa3aTelbHas (yHKIHS,;
dilog(x) orapudM;
erf(2) UHTETPaT OIHOOK JJIsl KOMILICKCHOTO

aprymMmenra Z;
Psi(x) :=d/dx In(Go(X))  «ncu»-dyHKuus;
Psi(n, X) N-sL TPOM3BOIHAS «IICH»-(DYHKIINH.

4.4.5 OyHKIUY C YCIOBUSIMH CPAaBHCHHS
YucnoBbie PyHKIUN C YCIOBUSAMH CPaBHEHHS
K gucnoBbIM GyHKIHSM C YCIIOBHSMHU CPaBHEHUSI OTHOCSTCS:

ceil(x) HanMeHbIIIee 11eJI0e, OOJIbIIee HIH PaBHOE X;
Floor(x) HauOoblIee 1enoe, O0JIbIlIee WIH PaBHOE X;
mod(X) OCTaTOK OT JiesieHust X/y co 3HaKOM X;



angel(x) IIOJIOKUTEIIBHBIN YIOJI ¢ OChIO X JUISl TOYKH
¢ koopauHatamu (X, Y);

@ (X) ¢byHkuus XeBucailja — €IMHUYHOTO  CKauka
(maet O mpu X< O 1 1 B IPOTHBHOM Cllydac);
d(m,n) ¢byHkuus, uMenyeMasi cuMBosioM Kponekepa,
Bo3Bpawaromas 1 mpu m=n u 0 B npoTUBHOM
clydae.

4.4.6 MaTtemaTHUECKHE BBIPAKCHUS

@DyHKIMU MOTYT BXOJUTh B MaTeMaTH4YecKue BbIpakeHUs. IIpu BBINOJHEHUH CUM-
BOJIBHBIX OIEpALUil NEPEMEHHBIE T U € UCIOJb3YKOTCS TOJbKO B CHMBOJIBHOM BUJIE.
K npumepy, uncno 2n paBHo 6.283. . .u BBOAUTCS Kak 27, a HE KaK MPUOIMKEHHOE YKC-
JICHHOE 3HAYEHHUE.

Hanpumep, B BbIpaskeHUH:

Y(X):=2:In(x)+1,

rae Y — mepeMeHHas, 1 ¥ 2 — 4UCIOBBIE KOHCTAHTH, H+— OIEPATOPEI, a In(X)— BCTpo-
eHHas (QYHKIUS C apTYMEHTOM .

B MatCAD-nokyMeHTe Kypcop BBOJIa HIMEET BUJ KPACHOTO KPECTUKA. DTOT KPECTUK
YKa3bIBaeT, B KAKOM MecTe pabodero Jiicra OyaeT MpoU3BEACHO CIeaAyIollee AeCTBHE.
VYcTaHOBUB yKa3aTellb MBI B HYKHOM MECTE€ JOKYMEHTA M BBIIIOJIHUB IIETYOK, BBI
nepeMenaeTe TyJaa KpecTHK (MOKHO MCIOJIb30BaTh CTPEIKU, a HE MBIIb). YKa3aTelb
B BUJIE KPECTUKA MOXET NMPUHUMATH ApyTrue (HOPMBI.

25 + sinlx) = 25

Puc. 4.22 — Bup ykazatess MbIIHU Ipu padote ¢ popmyraMu

OH CTaHOBUTCSI BEPTUKAIBLHON 4epTOil ToJyOOTo 1[BeTa P BBOJE (HOPMYJIIBI B 00-
nacta GOpMyI WU TIPH BBIOOpE yke cymiecTByromei popmynsl. [Ilepemeniats 3TOT ro-
Jy00i Kypcop MOXHO TOJIBKO C OMOIUIbIO KJIABUII-CTPEIIOK.

25 + sinla) = 25 4

Puc. 4.23 — Buj ykazaTels MBIIIH IPH PeIaKTHPOBAHUN (HOPMYITBI

[Tomumo kypcopa (opmyn, B BallleM pacHOpsSIKEHUH HAXOJUTCS KypcOop MBIIIH.
C ero momoIup0 MOXHO TOJBKO MO3UIIMOHUPOBATH Kypcop (GopMmys, Kak U Kypcop-
KPECTHK, HO HE IIEpEMEIATh €ro.

Ecnu Bam He HpaBUTCS B3aMMHOE pacrojiokeHne odaacTeil B JOKyMEHTe, €ro MOKHO
U3MEHUTH:



* YCTaHOBMTE KypCOp-KPECTHUK Ha IIyCTOM MECTE JIOKYMEHTA;

e yIEpKUBas HAKATOH JIEBYIO KIIABUIILY MBIIIH, CO3AAUTE MPSMOYTOJIBHYIO PAMKY
U3 MYHKTUPHBIX JTUHUH, 3aXBaThIBast 00JIACTH, MTOJIOKEHHE KOTOPBIX BBl XOTHUTE
W3MEHUTH (TTOTMABIINE B paMKy 00JacTH OyIyT BBIJCICHBI ITYHKTHPOM);

e YCTaHOBHTE KypcOp Ha OJHY W3 BBIJCICHHBIX OOJIaCcTel (Kypcop MPUMET BHI
YEepHOU pyKH);

e yIEp)KMBas HAKATOU JIEBYIO KJIABHUIILY MBIIIN, IEPEMECTUTE BBIJCIICHHBIE 00JIa-
CTH B TpeOyeMoe MecCTO.

[Ipu BBONE TekcToBO# obmactu (kiaBuiia [Shift+”]) kypcop-kpecTHk umeer BUA
BEPTUKATIBLHOM KpacHO# 4epThl. [Ipu 3TOM TeKcTOBast 001aCTh OKPY)KEHA YUEPHOU PAMKOHA.
Ecnu BBl yKe BBOAUTE TEKCT, 3a0bIB CO3aTh TEKCTOBYIO 00nacth (T. . MathCAD
BOCIIPUHUMAET BBEICHHBIN TEKCT KaK (JOPMYILY), TO JOCTATOYHO HAXKATh KJIABHUIILY IIPO-
6ena, u MathCAD mnpeobpasyer dopmyny B TekcT. [Ipeobpa3oBanue B 0OpaTHOM Ha-
MPaBJIEHUU HEBO3MOXKHO.

OctanoBuMcs oJipoOHEe Ha CBOMCTBAxX royrydboro Kypcopa dopmyi. s storo pac-
cmotpum npumep. Ipeamnonoxum, uto MathCAD He usBectHa (yHkuus cosh (rumep-
0OJMYECKHiI KOCHHYC) M HaM HE0OXO0IMMO BBECTH OTIpE/ICIICHUE.

BBenem cienyromnyro mocie0BaTeIbHOCTh CHMBOJIOB!

f(X) : ((e" x)+(e"-x))/2

CKkoOKHM 3/1€Ch HEOOXOMMBI: OHH MTOKA3bIBAIOT, K Y€MY OTHOCUTCS Ta WJIM HHAsS OTIe-
pauus. Ecnu He BBOAUTH BHYTpPEHHUE CKOOKH, TO CIIEAYIOIIEe 3a X BbIpaXkeHHe Oyaer
npubaBJIEeHO K MOKA3aTeNo cTeneHu. Eciau ke OTIYCTHTh BHEIIHUE CKOOKH, TO TOJIBKO
BTOpOE cl1araeMoe OyZAeT pa3zeleHO Ha JBa.

Pe3ynbrar BBOZA CHMBOJIOB OYyA€T UMETh BU (YOPMYJIBIL:

[[ex) + [e_ D

2

) =

Puc. 4.24 — ®opmyna f(x)

Onnako B MathCAD mnpenycMoTpeHbl 00iee SKOHOMUYHBIE METO/IBI PelaKTHPOBa-
HUs 1 BBoJA. C MOMOIIBIO KJIABHIIHM TPOOENTa MOKHO YBEIMYUTH O0JNACTh BBIACICHUS —
y roiy6oro Kypcopa MosiBiIsieTcsi TOpU30HTAIbHBIN cien. OTMEUYeHHBIH cieJoM Kypcopa
¢dparmMeHT hopMysIbl Kak ObI OJPa3yMeBaETCs 3aKJIIOYEHHBIM B CKOOKH.

Beenennyto Bbite GopMyny MOKHO BBECTH MO-IPYTOMY:

f (X) : (e"x [[Ipo6en] + e -Xx [[Ipo6e] [[Ipodea] ) [IIpodea] /2

Yacto ObIBaeT HEOOXOAMMBIM BCE-TaKH 3aKIIOYEHHE B CKOOKH HEKOTOPO# YaCTH BBe-
JIEHHOTO BhIpaKeHHs. J[JIsl 3TOr0 JOCTATOYHO BBHIACIUTH 3aKIIFOYaEMYIO B CKOOKH YacTh
BBIpOKEHUS U Ha)kaTh KiaaBuiny [*¢] («amocTpod»).

Kiasurira [Insert] npu BBoge GOpMysT UTpaeT poiib MEPEKTIOYATENST MEKIY PEKH-
MOM BCTaBKH ¥ BBOJIa. B pe)KrMe BCTaBKH CIIE/l Kypcopa HaIpaBIIcH BIPABO M BBOIMMBIE
CHMBOJIBI MTOSIBJISIFOTCS CJIEBA OT Kypcopa.



[pu penakTupoBanuu Gopmy: ciydarorcs ommnoOku. Ha sror ciyuait B menio Edit
umeetcs komanaa Undo, oTMeHstomias nociieinee AeicTBre. Toro ke pe3ynbraTa MOX-
HO JIOCTHYb, BOCHOJIb30BABIINCh COOTBETCTBYIOLICH  KOMOHMHALIWEW  KJIABHII
Alt+Backspace ]

Jnst ynanaeHus: OTACNBHBIX Yucel Win (parMeHTOB (GOPMYJT UCIOIb3yeTCs KIIaBH-
ma [Backspace] — eciu xypcop Haxomutcs B pexume BBoja, M kiauma [Del] — ecru
Kypcop HaxOAUTCs B pekuMe BCTaBku. Jist ynaneHust 0onbmux vacteit popmyn ymoo-
HEE BOCIIOJIb30BATHCS MBIIIBIO, BBIJICIIUB COOTBETCTBYIOIIMH (PparMeHT (MPOTAIIUTh 110
HEMY MBIIIIb C Ha)KaTOM JICBOI KHOIMKOW) 1 HaxkaB kiaswuiry [Del].

B MathCAD cymiecTByeT BO3MOKHOCTh Pa30MBKH OOJIBIINX BBIPAXKECHUI Ha CTPOKH,
€CJIM BBIP2KEHHSI COCTOMUT U3 HECKOJBKUX ciaraeMbixX. st aToro:

e BBINIOJIHUTE IIETYOK HA OMEpaH/ie, KOTOPBIH, MO BaIllleMy MHEHUIO, CIEIYET Iie-
PEHECTH Ha CIEIYIOILYI0 CTPaHUILLY;

e YBEIWYBTE CJENl Kypcopa B PEKMUME BCTABKH TaKUM 00pa3oM, YTOOBI OTMETHTD
BCIO MIPaBYIO 4acTb (OPMYIIbI;

» Haxwmute KiaBuiry Backspace. Crosmuii iepes KypcopoM 3Hak + Oyaer yia-
neH. [Ipu sTom 00e yacTu GopMybl 3aKIHOYAIOTCS B CKOOKH;

e HaxmuTe KomOuHanuro knasui [Ctri+Enter] (ocymectisiercs mepeBo CTPOKH).

Ecnu xe Tam, r7ie OKaHYMBAETCSl CTPOKA, HAXOAUTCS 3HAK BBIYMTAHUS, TO HEOOXO-
JAMMO YJQJIUTh CUMBOJI Pa3HOCTH - («MHMHYC») — U IIPOM3BECTH HepeBoj CTpoku. I[lpu
strom MathCAD mipeBpaTuT pa3HOCTh B CYMMY, YTO CIIEJIACT PE3YJIbTAT HEPABHIbHBIM.
Ho norpemHocTs MOXHO KOMIIEHCUPOBATh, IPUCBOMB IIEPBOMY CJIaraéMOMY BO BTOPOii
CTPOKE 3HaK MUHYC.

Ecnu BbI o ommbKe ygaluiau 3HaK YMHOXKEHHSI U OCYIIECTBHIIM IEPEHOC CTPOKH,
TO pe3yNbTaT OylIeT HempaBHIbHBIM, OCKOJIbKY MathCAD 3ameHUT yMHOXEHHUE CIIo-
*KeHrueM. Pa30uBKa Ha CTPOKM HE MOKET NMPHUMEHATHCS Ul BBIPAKEHHM, pe3ysbTaThbl
BBIUHCIICHUI KOTOPBIX MOJy4YEHbl B CHMBOJIIBHOM BHJIE.

4.4.7 TlpucroeHue MEPeMEHHBIX B (DYHKIIHHA MOJIB30BATEIS

OOBIYHBIC TIEPEMEHHBIC OTIUYAIOTCS OT CUCTEMHBIX TE€M, YTO OHH JOJDKHBI OBITH
MpeBApUTENILHO OIpEeNIeHbl TI0JIhb30BaTeeM. B kauecTBe omeparopa NMpHCBaWBaHUS
ucrnonb3yeTcs 3Hak ‘=Eciu mepemeHHON MprcBanBaeTCs HaYyaJlbHOE 3HAYEHHE C TMOMO-
IIBIO OTIEepaTopa j=Takoe MPHUCBAaNBAHHE HA3BIBACTCS JIOKAJIHHBIM.

C nomomipio 3Haka=(BBoauTCs Kiaasuiei [Shift+ +) MoxHO obecrieunTs ri00ash-
HOE MIPUCBOCHHE (TO, KOTOPOE MOKET MPOU3BOJUTHCS B JTFOOOM MecTe ToOKyMeHTa). Jlist
BBIBOJIa Pe3yNbTaTa WU JUISI KOHTPOJISl 3HAYSHUH MEPEMEHHBIX HCTIOIb3YEeTCS OOBIYHBIN
3HAK PABCHCTBA =, €CJIM BBIBOJUTCS YHCICHHBIA PE3YJIbTAT, WIIM 3HAK CHMBOJIBLHOTO pa-
BEHCTBA 37¢CITH BBIYHMCIICHUS MMPOU3BOMATCS B CHMBOJIBHOM BHJe. JIJIT BBOJA CTPEIIKU
MOJKHO MCHOJIb30BaTh KiaBuiiu [Ctri+.] uim cooTBeTCTBYIOIIYIO KHOIIKY HAOOPHOII ma-
e Symbolic

[lepemMeHHbIE MOTYT HCIOJIb30BAThCS B MAaTEMaTHYECKUX BBIPAKEHUSAX, OBITH ap-
ryMeHTaMu (pYHKIMHA WM OmepaHaoM omnepartopoB. [lepemeHHBIE MOTYT OBITH M pa3-
MEPHBIMH, TO €CTh XapaKTEPHU30BAThCS HE TOJHKO CBOWM 3HAYC€HHEM, HO W yKa3aHUEM
(bu3MYECKOI BETHUNHBI.



lpocTele nepeweHHLIe
(nokanesHOE onpeaeneHune):

2=>7 bh=5a b =23

£ =6x OnpeenAnWEes BLIDS¥HEHHE
HE WMERT ZHAYEHMA

Var = 4 Case sensitivity (NponMocHEE W
CTROYHEIE BYKERI B MMEBHAX
PaznKU4aTCA); paHee Geina

var = var onpefeEnNEHa NEpeMEHHSA
Var, a He var!

Norvyeckan Henocneqoea-

d=4 TENEHOCTE B ONPEAENEHHK
NEpEMEHHON 8 HCNONB3YETCA
nepemMeHHan d, HO oNpedeneHHe e
NpeaWecTEYET onpegeneHy dll

Puc. 4.25 — Onpenenenne TOKaTbHBIX TIEPEMEHHBIX

[Tpu onpenenennu GyHKIUN MMOJIB30BATENs, TaK K€ KaK U MPH OINPEICIICHUH Tepe-
MEHHBIX, MOT'YT OBITh HCIOJIb30BAHbI 3HAKH JIOKAJIbHOTO U IJI00AJIBHOTO MPHUCBOEHUS.
[Tpu 3TOM € HCHOIB30BAHKUEM 3HAKA TI100aIbHOTO NPUCBAaUBaHUS (DYHKIMS MOKET OBbITh
olpeieNieHa B JII0OOM MeCTe IOKyMEHTa.

CuHrakcuc onpezeneHus QyHKIUU:

Name_Func(argl, arg2, argN):=Breipaxxenue
Name_Func(argl, arg2, ..., argN) Beipakenne =

3necs Name_Func — ums ¢yukuuu; argl, . . ., argN — aprymeHts! QyHKuuu; Bbi-
paxkeHHe — Jr000€ BBIpAXKEHHUE, COJAEpIXKaIlee TOCTYIHbIE CHCTEME OINepaTopsl U (yHK-
IIUM C ONl€paHAaMHU U apryMEHTaMHM, YKa3aHHBIMHU B CIIUCKE ITapaMeTPOB.

4.4.8 PamxupoBaHHbIC TIEPEMCHHBIC

PamxupoBaHHbIE TIepeMEHHbIE — OCOOBI KJIACC TEPEMEHHBIX, KOTOPHIA B CHCTEME
MathCAD 3auactyto 3aMeHSIET yIpaBIsIOIIUE CTPYKTYPbI, Ha3bIBAEMbIC IUKIAMHU. DTH
TIEPEeMEHHBIC UMEIOT PsiJi (PMKCHPOBAHHBIX 3HAYCHUI, C ONMPEICIEHHBIM IIAaTOM MEHSIFO-
MIUXCSl OT HAYAILHOTO 3HAYEHHS 10 KOHEYHOTO.

PamkupoBaHHBIC TEPEMEHHBIC XapaKTEPU3YIOTCSI UMEHEM M HHICKCOM KaXKI0TO CBO-
ero JJIEMEHTA.

Hanpumep: Name:=Nbegin ..Nend,
rae Name —ums mepemennoit, Nbegin —ee” HauanbHoe 3Hauenue, Nend — koHewyHoe
3HAaYeHHUE, .. — CUMBOJ, YKA3bIBAIONIMI Ha M3MEHEHHE MEPEMEHHOH B 33laHHBIX Mpe-
nenax (OH BBOJHUTCS 3HAKOM TOYKH C 3amsTol [;]).



lpocTeie NnepedeHHbIe
[rMobansHOe onpeaeneHue):

a:=3ga ONpeieneHue MofansHOW NepemMen-
HOW g& MOMET HAaX0AMTECA NOg onpe-

=13 JENeHHEM NepeMEHHON &, B KOTOROM
gas=> MCMone3veTcA gaf
ga =73 “MepekpeITHE" NERPEOHAYANEHOD

SHAYeHHUA (9) rMofansHON NepemMeH-
v=388 Lol onpenenaHMen NokansHo
y=0 NEQEMEHHON ¢ TEM HE HMEHEM.

ToT e a@ekT, UTO M NPKW NOKaNEHOM
nepednpefenaHiM.

v .=3-gb F— HEOTREA
v=3gh [lepeMeHHY Vv HENEZA ONPELENATE KaK
rnobaneHy, nockoneky b Belna paHes
onpefeneHa nokankHaol

gh=3 Tenepk NEPEMEHHYH W MOXHO ONpeme-

NWTE KAK rNobankHyH, NOCKONEKY

NOKANEHO ONPEfeNeHHaA NepeMEHHERA

v =15 gh beina "nepekprita’ rnobankHEIM
onpegensHuem!

Puc. 4.26 — Onpenenenue rno0abHBIX EPEMEHHBIX

o) =% fln) = 087 fln) — -

g%, ¥ = situx) + cos(y) g[g Ej = 1414

h(%) =5 non
B(%) = 2x E(H’H] =2

Puc. 4.27 — Ilpumep GyHKIMNA TOTB30BATEINS

Ecmm Nbegin < Nend, To mar n3MeHeHus: nepeMeHHON Oyzaer +1, B MPOTHBHOM
ciygae — (-1).

Jis co3nanus paH>XKMPOBAaHHOM MEepeMEHHON OOIIero BUAA MCIIONIb3YeTCs BhIpaXKe-
uue: Name := Nbegin, (Nbegin + Step)..Nend. 3xece Step — 3amaHHbIi mar nepeMeHHOIM.
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Puc. 4.28 — PamxupoBaHHbIC IEPEMEHHBIC U UX 3HAYCHUS

Rl=1,15.2 R2=32512
Rl = Rl =

1 a3
1.4 2.4

2 2

Puc. 4.29 — PamxupoBaHHbIE IEPEMEHHBIE C TPOU3BOJIBHBIM IIArOM U WX 3HAYCHHS

al =1 hl =
ad = 2 b =1
g=05 gz = -025
Fi=al,al + 5. a2 Fd =10l bl + s5.. bd
3 = R4 =
1 2
1.5 1.5
2 1

Puc. 4.30 — PaH)KI/IpOBaHHBIe NEPpCMCHHBIC, 3aJaHHBIC B BUIC ICPEMCHHBIX, U UX
3HA4YCHUA

PanxupoBaHHble epeMEHHbIE HITUPOKO MPUMEHSIOTCS ISl TIPEICTABICHUS YUCIIO-
BBIX 3HaUEHUI (QyHKIMIA B BUe TaONMIL, a TaKXkKe Ul NOCTpoeHUs ux rpadukos. Jlroboe
BBIpaXXEHHE C PaH)XKMPOBAaHHBIMU MEPEMEHHBIMU TOCJE 3HAaKa PaBEHCTBA MHUIUUPYET
Tabnuy BeiBoJa. [107€3H0 yUUTHIBaTh HEKOTOPHIE CBOMCTBA TAaOJIUIL BHIBOJA:

e UYucrno cTpok B HUX HE MOXKET ObITh Ooublie S0.



e Upucna B TabnuIax MOKHO 3a7aBaTh B TpeOyeMoM (popmare ¢ MoMOIIbI0 onepa-
i 3a1anus opmaTa dncel.

e [lpu ucnonb30BaHWU B TAOJUIE €AMHHUIl PA3MEPHOCTH BCE JTAHHBIC TAOJIUIIBI
OyIyT comepxaTh €IMHUIIBI Pa3MEPHOCTH.

WNuaexcupoBaHHbIC TIEPEMEHHEIE, 00pa3yroluecs B pe3yabTaTe 3a/laHusl PAHKUPO-
BaHHBIX MMEPEMEHHBIX, MOTYT IPUMEHSITHCS B TIOCIEAYIONINX GOpMyIbHBIX Osokax. On-
HAKO TPU 3TOM HEOOXOJUMO COOIIIOAaTh COOTBETCTBUE PE3YIbTATOB (KOHEYHBIX U MPO-
MEXYTOYHBIX) BEKTOPHOMY THITY 3TUX NepeMeHHbIX. Heo0X0MMO MOMHUTh, YTO paH-
’KUPOBaHHAs MEpEeMEHHAs — ATO BeKTop. Iy yKa3aHWsS HUKHETO MHJEKCA HMCIOJIB3YeTCs
knasuina [[] (kBagparHas ckoOka). Eciin uHaeKe JBOWHOM (HampuMep, Kak y MaTPHUILbI),
TO MHJICKCHI BBOJISATCS Yepe3 3aIsTyIo.

Ectb Tpu crioco0a nmoka3ath 3HaYCHUST BEKTOPOB:

e Xj =BbIBOAUTCS OOBbIYHAs TabIUIa BBIBOJA;
e X =BBIBOAUTCS BEKTOP, €CIU YUCIIO €ro 3JeMeHTOB MeHblIe 10;

e X BBIBOIUTCS TaOJHUIIA BBIBOJA CO CIANAEPOM, €CIIM YMCIIO 3JICMEHTOB BEKTOPA
oounsie 10.

B Ta6J'II/II_Ie BbIBOAd MOKHO M BCTABJIATDH YMCJIIOBBIC 3HAUYCHH A, U KOPPCKTUPOBATH UX.

legal context. Press F1 faor Help.|

= i2 2
&= Fri) =i
a
! F = function
a=| 4 Fii) =4
aQ
la

Puc. 4.31 — HecooTBeTCTBUE TUIIOB IEPEMEHHBIX

OOpaTtuTe BHUMaHUE, YTO B MPUBEIECHHOM IpUMEpPE PAHKMPOBAaHHAS MepeMeHHas
| npuauMaet 3HaueHus 1, 2, 3 u 4. A BekTOp (, ONpEICICHHBIN Yepe3 paHKUPOBaH-
HYIO TICPEMEHHYIO I, COCPKHUT 5 IJIEMEHTOB. DTO CBSI3aHO C TE€M, YTO MO YMOIYAHHUIO
HavaioMm otcyera uHaekcoB B MathCAD siiisieTcst Hyib.

MaccuBsl U BEKTOPBI

BaxusiM TunoM nanubix B cucreme MathCAD sBisrorcs MaccuBbl. MaccuB — HMe-
I0111asi YHUKAJIbHOE UMsI COBOKYIMTHOCTh KOHEYHOTO YMCJIAa YUCIIOBBIX WJIM CUMBOJIBHBIX



AJIEMEHTOB, YIOPSJIOUYEHHBIX 33JaHHBIM 00pa3oM M MMEIOLIUX OIpeAcIeHHbIE aJpeca.
B cucreme MathCAD wucnonb3yroTcsi MacCUBBI JIByX THUIIOB: OJHOMEpPHBIC (BEKTOPHI)
U IByMEpHBIC (MaTPHIIBI).

1

2 h=|4

a3 g
Puc. 4.32 — IIpumep maccuBa

4.4.9 Nanekcauus 3JIEMEHTOB MaCCHUBOB

[TopsinkoBBIif HOMEp JIEMEHTa, KOTOPBIN SIBISIETCS €ro aJpecoM, Ha3bIBaeTCs MH-
nekcoM. HwkHsis TpaHuIa MHACKCAIIMK 33aJaeTCsl 3HAUCHUEM CHCTEMHOU NMepeMEeHHON
ORIGIN, xotopast MmoxxeT npuHuMarh 3Hadenne 0 wim 1. [ cMeHbl Havaga HHIEKCa-
IIUU MOXHO TpsIMO B ToKymeHTe npucBouth nepemeHHorr ORIGIN cooTBeTcTByto1IICe
3HAYCHUE WJIM CIENaTh 3TO 4Yepe3 no3uuuto Math riaBHoro mento, moagmento Options,
ucnons3ys Bkianky Build-In Variables (BctpoeHHble nepeMeHHbIC)

BekTopbl MOTYT OBITh IBYX THITOB: BEKTOPBI-CTPOKH U BEKTOPBI-CTOJIOIBI. HecMoTpst
Ha TO, YTO JIBa 3TUX BEKTOpPA UMEIOT OJHH U TE€ YK€ YHCIOBHIC 3HAYEHUS DJIEMEHTOB,
OHU Pa3NIMYHBI 110 THUITY U JaTyT pasHble Pe3yJabTaThl MPH BEKTOPHBIX W MaTPUYHBIX
OTIepaIHsIX.

JInst BBOJIa BEKTOPOB M MaTPHI[ MOYKHO HCIIOJIb30BAaTh KHOIIKY ITaHEd HaOOPHBIX
MaTeMaTH4eCKHX 3neMeHToB MatriX, kotopasi, B CBOIO ouepe/ib, BKIIOYACTCSl HAKATHEM
COOTBETCTBYHOLIEH KHOMKHU Ha nanenu Math. Ho ropasno npoiie ncrnonb3oBars couera-
nue kiasuin [Ctrl+M]. O6a Beieyka3zaHHBIX JEWCTBHS TPUBOIT K TOSBICHHIO JAAIIO-
roBoro okHa Insert Matrix, B koTopoM HEOOXOAUMO yKa3aTh YKHCIIO CTPOK M CTOJIOLIOB
JUTsl BBOITUMO# MaTpuIlbl (BEKTOpa).

B pesynbrare B TOKyMEHTE TOSBIISICTCS MIA0JIOH MaTPHIbI, KOTOPBIH MOXKHO 3aIoI-
HHUTH TpeOyeMbIMH JaHHBIMH. [lepexo/1 OT cHMBOJIa K CHMBOITY BHYTPH I1a0JIOHA COBEP-
raeTcst ¢ momoiipio kinasuinu [Tab] (TabGymsiws).

MaccHuB MOKHO ONIPEJETUTh U BPYYHYIO, IIO3JIEMEHTHO.

3anoJHEeHNe MAaCCHBOB MOJKET OBITh OPraHU30BaHO C TIOMOIIBIO PaHKHPOBAHHBIX
NepeMEHHbIX U (QYHKLUI TOIb30BaTEIs.

Hacrporika mapaMeTpoB BBIUMCICHUHN

JIns HacTpOWKM MapamMeTpoB BBIYMCICHHI HEOOX0JMMO BBHIOpaTh KoManay Options
(Iapametpor) mento Math (Martematuka). [Ipu 3TOM Ha KpaHe MOSIBUTCS AUATOTOBOES
okHo (CBoiicTBa), copeprkaliee ciaelyromue BKIaJIKH:
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Puc. 4.33 — Onpeneneane MmaccruBa
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Puc. 4.34 — MaccuBbl ¢ IByMsI HHJICKCAMHU

» Built-In Variabls (Bctpoennbie nepemeHHbie) — MO3BOJISET YCTAHOBHTH 3HaUe-
HHSI BCTPOCHHBIX CHCTEMHBIX MEPEMCHHBIX, BIHSIONINX HA TOYHOCTH BBIYHCIIC-
HUH U MapamMeTpbl HEKOTOPBIX (PYHKIUN CUCTEMBI.

» Calculation (Beruncienne) — 3Ta BKJIaJKa COJAEPKHUT JIBE OMIMH, 33/af0IIHE Pe-
KM aBTOMATHYECKUX BBIUUCIECHUN U ONTUMM3AIMU BBIPAXKCHUHN TIepe/l BBIUKC-
JIEHUEM.

» Display (Ortobpaxenue) — Ilo3Bonsier (popMaTHpoBaTh BUJ CHMBOJOB, 0TOOpa-
YKAIOIIUX OCHOBHBIE ONEpaTOpbl CHCTEMBI (YMHOXKEHHE, JelIeHHEe, JIOKAbHOEe
U r100abHOE NPUCBaUBAaHUE U JP.)

e Unit System (Cucrema emunuir) — Ilo3BosseT BBIOpaTh CHCTEMY E€IMHHMI] IS
pasmepubix BenuuuH: SI, MKS, CGS, Us u None (He ucronb3yercss HU OJIHA U3
ITUX CUCTEM).

e Dimensions (Pa3meprocts) — Ilo3BosseT u3MeHNUTh (OpMAT PasMEPHBIX BEJH-
4YiH (Ha BKJIQJKE COJCPKHUTCS UX MEpedeHb). J[JIs 3TOro Hajo «BKIFOYUTHY OI-
o Display Dimensions (ITpocmoTp pasmepHocTeit).

Ha Bknamgke Built-In Variabls (Bctpoennbie nepeMeHHbIE) MOKHO H3MEHUTD 3Ha-
YCHHUSI CUCTEMHBIX KOHCTAHT U MepeMeHHbIX. K HUM oTHOCSATCS:
e Array Origin (ORIGIN) — HauanbHoe 3HaueHue mjis MHAeKcoB. Hampumep,
tpexmepHblii Bektop V ipu ORIGIN=0 (o ymon4aHui0) nMeeT KOMIOHEHTBI
Vo, V1, V2.
« Convergence Tolerance (TOL) — Jlonyctumoe otkinonerne. MathCAD wucmosns-
3yeT 3Ty MEePEeMEHHYIO MPH Pa3IUYHBIX YUCICHHBIX pacderaX, TaKuX, KaK BbI-



YHCJICHUE OIPEICICHHBIX HHTETPAJIOB, U IIPU PEIICHUH YPABHEHHUN C UCIIOJIB30-
BanueM Qyukiumii root u polyroots. Tlo ymonuanuo TOL=10 2.

» Constraint Tolerance (CTOL) — 3amaeT TOYHOCTh BBIYUCICHHUIN MPU HUCIIOIB30-
BaHMU OJIOKa pelIeHU ypaBHeHUH U cucteM. biiok HaunHaercs co cioa Given
U 3akaHuuBaercs ciaosamu Find, Minerr u ap. ITo ymomganuro CTOL=10 3.

e Seed value for random numbers — Omnpenenser uatepan or 0 10 ykazaHHO-
ro B I0JIE 3HaueHMs, U3 Kotoporo (yHkuusa rnd ¥ reHepupyer X ciaydalHbIX
yrcen. Bo3M0XKHOCTE MEHSTH 3TOT HHTEPBAJI IMO3BOJIACT I10JIy4aTh Pa3HBIC I10-
CJICAOBATCIBbHOCTHU CquaﬁHBIX YHUCCII.

e Presision (PRNPRESISION) — 3agaer TOYHOCTh YHCJIOBBIX 3HAYCHHUH, KOTO-
pbie TomerarTcs B (aiin, coznaBaemblii pynknueir WRITEPRN.

e Column Width (PRNCOLWIDTH) — 3anmaer mupuny ctondia (B CHMBOJIAX)
npu coznanuu (aiinos ¢ nomonipio Gynkuuu WRITEPRN.

» Knomnka Restore Defaults (BocctaHOBUTB 10 yMOJYaHHIO) MTO3BOJISICT BEPHYTh
CTaHaapTHO ycTaHOoBJeHHBIE B cucteme MathCAD napamerpbl BeIYKCIICHUI (Te,
YTO YCTAHOBJICHBI TI0 YMOJIYaHHUIO), €CJIM BHECCHHBIC BaMH HM3MCHCHHS B CH-
CTEMHBIE ITIEpEMEHHBIE BaC HE YCTPAWBAIOT. 3HAYCHHUS IEPEMEHHBIX M0 yMOI4Ya-
HUIO yKa3aHbl CIpaBa OT IMOJIeH, IPEJHA3HAYCHHBIX IS BBOJIA.

q)OpMaTI/IpOBaHI/Ie PE3YJIbTaTOB

MathCAD npencrasisieT pe3y/ibTaThl BBIYACICHHI B ONIpeeIcHHOM Gopmare. IToT
dopmar BKITIOYaeT B ceOsl, HAIpUMep, YUCIIO 3HAKOB TIOCIE 3alsTON, BEIHYNHY, HaUH-
Hasl C KOTOPO# UCMOJIB3YeTCs SKCIOHCHIIMATBHOE MPEICTABICHHE YUCEIT, CAMBOJI | HITH |
JUIS TIpE/ICTaBJIEHUs] MHUMOM €IMHUIBI U MHOTO€ Jipyroe. UToObl 3aaTh Gpopmar mnpes-
CTaBJICHUS PE3yJbTATOB BBIYMCIICHHIA, HA/I0 BBIOpaTh Komanay Result (Pe3ynbrar) MeHio
Format (®opmar). B pesynbraTe Ha 3kpaHe NOsBUTCS auanoropoe okHo Result Format,
coJiepaKalliee HECKOJIbKO BKIJIAJIOK.

1) Ha sxaagke Number format (®@opmat yucia) HaXOAATCS:

» mose Number of decimal places (Uucio aecATHYHBIX 3HAKOB), B KOTOPOM
3a71aeTCs KOJIMYECTBO 0TOOPaKaeMbIX 3HAKOB TIOCIIE 3amsToH (10 yMosya-
HU0 — 3).

e Ommus Show trailing erfs (IToka3siBath KOHeuHbIe HYH) — Eciu ycTaHOB-
JIeHa 3Ta OIIHsI, BCE Yucia OyIyT OTOOpaKkaThCsi C TEM KOJUYECTBOM 3HA-
KOB TIOCIIE 3aIsITOH, KoTopoe ykazaHo B mosie Number of decimal places,
naxke eciu 0e3 3TOro MoKHO 000HTHCH. B 3TOM ciyuyae yucio S5 Oyaer
nMethb Bua 5.000, a ynciio 0— 0.000.

o Tlome Exponential threshold (ITopor skcroHeHThI) — 316CH HEOOXOIUMO
3a1aTh 1enoe yrcio N. OHO yKa3bIBaeT, 4TO YUCHA X, UIsl KOTOPBIX CIpa-
BeamBbl HepaBeHcTBal X 10" m X |30 "1 mpexcraBnsroTes B 9KCIO-
HEHIMAIBbHOH dopme. Hucimy N MOXKHO MprcBanBaTh 3Ha4eHus ot 0 1o 15,
no ymomyanuio N = 3. MathCAD npou3BOIUT BBIYMCICHUS C TOYHOCTHIO
15 3HakoB mocie 3ansgrToil.



» Ommus Show exponents in engeneering format (IToka3biBaTh 9KCIIOHEH-
ThI B UH)KEHEPHOM (hopMaTe) BCerza MpeiCTaBIsIeT YUCIO B SKCIIOHEHIH-
QIBHOM (opmare, eClii MMOoKa3aTellb CTENCHU OOJbIle 3 WIM MEHbIIe -3,
BBIJICTISISL TIPH 3TOM 3 TIENIBIX U 3 JECSITHYHBIX paspsaa. B mpoTuBHOM ciy-
Yae YHcIo OTOOpakaeTcsl B SIBHOM BHJE, Hampumep uuciio 2233446 mpu
BKJIFOUCHHUH ONIUU OyAeT BHITIAAETh Kak 222.344 103.

e Cmucox Format (®opmar) — mo3BosseT BHIOpaTh GopMaT MpeCTaBICHUS
urcen. Beyienum cpemu ykaszanHbeIX B crimcke ¢opmar Decimal — mpu ero
BBIOOpE Pe3yNIbTaT HUKOTIA HE TPEACTABISIETCS B OKCIIOHEHIIUAIBHOM (hop-
me. OcTanbHbie (GOpPMAThl MOTYT MPEICTABIATh YUCIIA B IKCIIOHEHIIHAIb-
HOi1 hopme. Bosee mopoOHO ¢ BuIaMu GopMaTOB MOKHO TO3HAKOMHTHCS,
HaxaB kKHONKY CnpaBka.

2) Ha Brmaake Tolerance ([{omyck) maxoasrces mosst Complex threshold (Kow-
iekcHeIi mopor) u Zero threshold (Hyneoit mopor).
Llemoe uucio Nn, 3amanxoe B moje Complex threshold, ykaseiBaer, uto xowm-
IUIGKCHBIC YHUCIIa Z JUIsl KOTOPBIX CIipaBeainBO HepaBeHcTBo Re Ifz)/ (2)] <
< 10™, peicTaBIIsIOTCS Kak YMCTO MHMMBIE. A urciia, it kotopbix | Im(z)/ Re(Z) <
< 10™, — kak naeiictButenpHbie. [Ipu Beruucnenusx MathCAD we npenebperaer
Jla)kKe HEe3HAYuTeNIbHON MHMMOM. Yucily N MOKHO mpucBauBaTh 3HayeHUs OT 0
1o 63, mo ymomyanuto n 0.
Llenoe uucmo N, 3aganHoe B mose Zero threshold, ykaseiBaer, uro umcia X,
JUIE KOTOPBIX crpaBeannBo HepaBeHCTBIX| X0 " mpuammatorcsi paBHbME 0.
Yucny N moxHOo npucBauBath 3HaueHus ot 0 go 307, mo ymomuanuto N = 15.
Jlns KOMILIEKCHBIX umcen, y kotopeik Re)lz<10 ", neiicrBuTenpHas 4acTh
NPUHUMACTCSl PAaBHOW HYJIIO, TO JK€ CaMO€ CIPABEJIUBO U JUISI MHUMOH 4acTH.
3HaueHue, 3aaHHoe B Tiosie Zero threshold, nefictButensHO 171 BCEro TOKyMeHTa.

3) Bxkuanka Display Options comepxuT clieayroIue mos U OIIUH:

» Matrix display style (Ctuiap oToOpaskeHHs MaTpuIl) — BBINAJAIONIMI CITH-
COK TTO3BOJISIET YCTAaHOBUTH OTOOPaKEHNE MATPHUIL B CTAHAaPTHOM MaTeMa-
TdeckoM Buae — Matrix, B Buge tabmuip — Table nmubo mpenocrasiset
BBIOpATh CTHJIb MpecTaBienus matpuil cucteme MathCAD — Automatic.
[Tpu sTom, ecnm Mmatpuma conepkut MeHee 10 CTpok M cTONOIOB, OHA
NPECTAaBIACTCS B CTAHIAPTHOM BHJIE MATpPULbl, B MPOTHBHOM CIydae —
B BUJIE TAOJMUIBI C TOJIocaMu MPOKPYTKH. [lo ymMom4aHWIO yCTaHOBIIEHA
onuums Automatic.

Omumst Expand nested arrays (Pa3BepHyTb BIIOXKEHHBIE MacCHUBBI) — I103-
BOJISIET SIBHO BBIBECTH JIEMEHTHI MAaTPHIIBI, IPEIICTABIISIONINE, B CBOIO OUe-
pellb, MaTpHIIbI.

[Tone Imaginary value (MuuMas equHMIIa) — TIO3BOJISAET ONMPEACITHUTH CUM-
BOJI, KOTOPBIN OY/IET MCIIOIb30BaThCA /U1l 0003HAYSHNUS MHUMOMN €TUHHILIBI
(i mnn j).

B mnone crnimcka Radix (Cucrema) — MOXHO BBIOpATh JECATHYHYIO, TBOWY-
HYI0, BOCBMEPHUHYIO WM HIECTHAALATEPUUHYIO CUCTEMY CUUCIICHHS.

4) Bxknanka Unit display (OtoOpakeHre eIMHALL U3MEPEHHS) COACPKHUT JBE OII-
mmu: Format Units (dopmar euHuil) — BKIIOYAET OTOOPaKCHHE SIUHHUIL U3Me-



penust; Simplify units when possible — Bkirouaer ynporenue equHuI U3MeEpe-
HUA (€CIIU 3TO BO3MOXHO).

Okno Result Format Mo>xHO OTKPBITH IBOWHBIM ILETYKOM Ha YHCIIE, IPE/ICTaB-
JISIOIIEM cOOOM pe3yibTaT BEIYHUCIICHHUI.

Ecnu BBl XOTUTE YBUIETh TOYHOE 3HAUECHUE HEKOTOPOTO YHCIIA, HE U3MEHSS €ro
dopmar, BeienuTe 310 yuciio U Hakmute Kiapuiu [Ctri+SHIFT+N]. B ctpoke
COCTOSIHUS BBl YBHIUTE JIAHHOE YHCIIO ¢ 15 3HaKaMu rocie 3amsTou.

Ecnu BbI XOTUTE IPUMEHSTDH BBIITOJIHEHHBIE YCTAHOBKHU U B APYTUX JOKYMEHTAaX,
BaM HEOOXOAMMO OTKPBITh COOTBETCTBYIOIIUHU (hailsl 1mabioHa ¢ pacuimpeHueM
MCT wu3 nannku TEMPLATE u npou3BecTu B HeM HyKHble u3MeHeHHs1. Kpome
TOTO, BBl MOXETE COXPAHUTh TEKYIIHHA JOKYMEHT KaK IIa0JoH.

4.4.10 I'paduxka B cucreme MathCAD

MathCAD mo3BoJisieT JIeTKO CTPOUTH JABYX- M TPEXMEPHbIE TMCTOIPAMMBbI, JBYX-
MepHBIe TpaUKH B IEKAPTOBBIX U MOJISIPHBIX KOOPAUHATAX, TPEXMEPHBIE TpaduKu mo-
BEPXHOCTEM, JINHUU YPOBHSI TIOBEPXHOCTEN, U300paKEHUSI BEKTOPHBIX MOJIEH, TPOCTpaH-
CTBEHHBIEC KPUBBIEC.

CymiectByeT TpH criocoba moctpoenus rpadukos B cucteme MathCAD:

e MOXXHO BOCHOJB30BaThCs Mo3unueil ['maBnoro mento Insert, Beiopas komanmy
Graph u B packpsiBaromemcsi Cliucke — THI Tpaduka;

» BbIOpaTh THII rpaduka Ha Ha0opHOU nanean Graph, KoTopas BKIHOUYAETCs KHOII-
Koi Ha nanenu Math;

e BOCIOJIB30BATHCS OBICTPHIMH KJIABUIIAMHU (OHH MPEIYCMOTPEHBI HE JJIS BCEX
TUIIOB I'pa(UKOB).

Buipl rpadMKoB M MX Ha3HAYEHHUE CIEAYIOIIUE:

X-Y Plot (X-Y 3aBucumocts), kiaBuma [@] — ciayxuT a1 mocTpoeHus rpaduka
¢Gyukuun y=f K )B Bume CBA3aHHBIX JPYT C IPYroM map KOOpAWHAT (Xi,Yi) MpH 3a/1aH-
HOM TPOMEXYTKE M3MEHECHUS IS .

Polar Plot (ITonsipasie koopauHathl), kinapumm [Ctrl+7] — ciyxur st moctpoeHus
rpaduka GpyHKIuu r(Q), 3aJaHHON B MOJSPHBIX KOOpJAMHATAX, IJ€ MOJSIPHBIA paguyc I
3aBUCHT OT MOJISIPHOTO yTJa .

Surface Plot (ITosepxuoctn), knauimu [Ctrl+2] — cnyxur s npenctaBieHUs
¢ynkumu z £ x(y P Bume MOBEPXHOCTH B TPEXMEPHOM MpOCTpaHcTBe. [Ipu 3TOM
JIOJDKHBI OBITh 3aJaHbl BEKTOPBI 3HAYCHUH Xi M Yj, a TaKKe ONpeJelieHa MaTpula BUaa
Aij i Yj). Umsa matpuisl A ykassiBaeTcs NpH 3amoNHEHWH pamku-madnona. C mo-
MOIIIBIO 9TOH KOMaH/Ibl MOKHO CTPOUTH TTapaMETPUUECKHE TPapHKH.

Contour Plot (KoutypHblii rpadk) — CTPOUT AWArpaMMy JUHUHA YPOBHS (DYHKIIMH
Buzma Z =f(X,y) T. €. oTOOpakaeT TOYKH, B KOTOPHIX HaHHAs (YHKIMS MPUHUMAET (HK-
CHpPOBAaHHOE 3Ha4YeHUeE Z €0Nst.

3D Scatter Plot (3D Toue4Hblid ) — CIYKHT Uil TOYEYHOTO MPEACTABICHHS MaTpH-
1bl 3HAYCHUH Ajj WK oToOpaXkeHus 3Ha4YeHnid QyHkumu 2 = §, Y) B 3aJaHHBIX TOYKaX.
DTa KOMaH/1a MOKET TaK)Ke UCTIONIb30BAThCS ISl TOCTPOSHHS POCTPAHCTBEHHBIX KPUBBIX.

3D Bar Plot (3D [Iuarpammbl) — CIIyXHUT JJIsS NPEACTABICHHUS MATPHUIIbl 3HAYCHHUI
Aij win ortoOpakeHusi 3HaueHud OyHkimu z=f §, y) B BHIe TpexmepHO#l cToO0UYaTOM
JIarpaMMBbl.



Vector Field Plot (IToie BeKTOpOB) — CIYXHUT JUisi MPEICTABICHUS JBYXMEPHBIX
BekTOpHBIX moner V=(Vy,Vy). [Ipx 3ToM KOMITIOHEHTBI BEKTOpHOTO 110151 Vx 1 Vy TOJKHBI
OBbITh NpescTaBlIeHbl B Buje MaTpull. Ilpun momomy 3Tol KOMaH bl MOKHO IOCTPOUTH
nojie rpaaueHTa Gynkuuu f X,y )

3D Plot Wizard (Be130B MacTepa Juist OBICTPOrO MOCTPOEHHS 3-MEpHOro rpaduka) —
IIpU BBIOOpPE ITOM KOMAH/Ibl BOZHUKAET PsiJl BCIUIBIBAIOLINX OKOH, B KOTOPBIX TpeOyeTcs
BBIOpaTh MapaMeTpbl MOCTPOCHHS TPEXMEPHOTro rpaduka (3a1al0TCsl TUIT TPEXMEPHOTO
rpaduka, CTUIb €ro H300pakeHusl, LiBeToBas raMma). ['paduk 1o yMoI4aHUIO CTPOUTCS
Ha MIPOMEXYTKE OT -5 70 +5 (110 00enM NepeMEHHBIM).

I'paduk dyukipu y=Ff(X)

[lpu BemonHeHun komausl Inset -> Graph -> Plot B mokymeHT momermaercs
pamKa-11adIoH ¢ JAByMsi HE3alOJHEHHBIMH siueiikamu [uisi moctpoeHus rpaduka (Kia-

Bumia [@]).

() = suux) x=0,001.2 =

£x)

Cos( ) 0 5 10

Puc. 4.35 — ®ynkius f(X)

B stueiike, pacnonokeHHOM 101 0cblo a0CIHce, yKa3blBaeTCsl HE3aBUCHMasi lIepeMEeH -
Has X. Ee cnenyer onpenenuTs 3apaHee Kak NEPEMEHHYIO, IPUHUMAIOLIYIO 3HAYECHUSI U3
MIPOMEXYTKA (paHXKHUpPOBaHHAs [IEPEMEHHAs).

B staeiike psgoM ¢ ocklo opauHaT HeoOxoanmo 3aaate GyHkimo {X), rpaduk koto-
POl MBI XOTHM TIOCTPOUTh. Ecnu 3Ta QyHKIMs Obla ompeneseHa 3apaHee, TO B SIMEUKY
J0CTaTOYHO BBeCTH f K ) B MPOTHBHOM CiIydae CIIEAyeT BBECTH M300paxkaeMyro (QyHK-
MO B SIBHOM BHJIE (Hampumep, COS(X)).

[Tocne BBoma X u f(X)B rpadmueckoil 00IacTh MOSIBATCS €Ile YeThIpe SUCHKH, KO-
Topele He 00s3arenbHO 3amoiHaTh. MathCAD aBTOMaTHYECKH HAXOIHWT MOIXOJSIIME
3HAUEHHS U1 Xmin, Xmax, Ymin, Ymax. Ecin xe nmpeanaraembie MathCAD 3HaueHus Bac He
yCTpauBaloT, Bbl MOXKETE 337aTh CBOM.

B MathCAD cyiecTByeT BO3MOKHOCTh CTPOHMTH rpaduk (GyHKIHH, HE 3a7aBas
IIPEIBAPUTENIBHO NIPOMEKYTOK M3MEHEHNUsI HE3aBUCUMOM nepeMeHHol. [lo ymomyanuto
3TOT MPOMEKYTOK MprHUMaeTcs paBHbIM [-10, 10].



Jlnst mpeAcTaBiIeHusl Ha OAHOM nuarpaMMe rpauKoB HECKOJIbKUX (PyHKUIUH HE0O-
XOJHMMO BBIICIUTh SYEHKY PAIOM C OCbKO OpAMHAT U 4epe3 3alsTyI0 BBECTU BTOPYIO
¢ynkuuto. ITo ymomyanuto rpaguk 31oi GpyHKIMM OyAeT NpeAcTaBiIeH NyHKTUPHOH JIu-
HUEH Jpyroro LBerTa.

KpI/IBBIe Ha IINIOCKOCTH, 3aJaHHBIC ITapaMCTPHUICCKH

Vpasuenua X = f (1), y =y(t), ruef () n¢(pepoBuer npy  ut (@ b) ycranas-
JIMBAIOIIME 3aBUCHMOCTh JIEKAPTOBBIX KOOPAMHAT(X, Y) TOYKH IUIOCKOCTH OT 3HAYEHHs
napamerpa t, onpeaeNsioT Ha INIOCKOCTH KPHUBYIO, 3a[IaHHYIO B [IAPAMETPHIECKO (opMe.

M =200 1=0.H

1
c=gin| 2-Mm - — c=gin| d-m - —
k4] » ¥i -
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! ;
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Puc. 4.36 — [TapameTpuueckas kpuas

B cnywyae moctpoeHusl napamMeTpU4ecKH 3aJaHHOM KpHUBOM, BMECTO HE3aBUCUMOMU
HNEPEMEHHOMH X MO 0ChbI0 abcUCC HEOOXOUMO 3a/1aTh NHAEKCUPOBAHHYIO IEPEMEHHYIO
Xi- A pSIOM C OCbIO OPAMHAT HEOOXOIMMO COOTBETCTBEHHO yKa3aTh Yi.

Jli1g HaHeceHus Ha rpaduK QYHKIIMU OTJAENbHBIX TOUEK UX KOOPAMHATHI yKa3bIBAIOT-
Cs1 yepes 3amATYIO MO 0ChbI0 a0CLUCC U clieBa OT ocu opauHat. Eciu TpebyeTcs BhiBecTH
MHO’KECTBO TOYEK, TO MOKHO c()OPMHUPOBATH JIBa BEKTOPA, OAUH U3 KOTOPBIX COAEPIKUT
a0cuucchl ToYeK, a APYrol — MX OpauHaThl. B 3TOM ciydae Ha rpaduke B COOTBETCTBY-
IOLUX SYEHKaX YKa3bIBAIOTCA TOJIBKO UMEHA BEKTOPOB.



PenaktupoBanve rpadukoB B IeKapTOBOW CHUCTEME KOOPAMHAT

Ecnu Bac He ycTpanBaeT BHEIIHHMH BUJ IMOCTPOCHHBIX TPa(UKOB, BBl MOXKETE €ro
W3MEHUTD, BBIICIUB rpaduK (BHIMOJHUB HA HEM IIETYOK, TAK, YTOOBI BOKPYT HETO TO-
SIBUJIACh paMKa) M BOCIOJb30BaBIIMCh KoMaH ol Format -> Graph -> X-Y Plot win
BBINOJIHUB Ha TpaduKe MEITYOK MPaBoi KHOIKOW MBI ¥ BRIOpaB KoMaHay Format us
BBINAJIAFOIIET0 KOHTEKCTHOTO MEHIO (MOYKHO BBITIOJHHTH TAKXKE JBOWHOW MIETYOK Jie-
BOIi KHOITKOM MbIIIN). B pe3ynbrare Ha 5kpaHe MOSBUTCS IuaioroBoe okHo Formatting
Currently Selected X-Y Plot, no3Bosstoiiee u3aMeHUTh BUI rpaduka.

JlaHHOE TMAIOrOBOE OKHO COACPIKUT HECKOJIBKO BKIaioK: X-Y AXeS (dhopmaTtupoBa-
Hue oceit), Traces (tun muauii rpaduxos), Labels (moamucu), Defaults (o ymosuanuio).

[epBast U3 BKJIAIOK MO3BOJISIET (POPMATUPOBATH OCH KOOPIAHMHAT:

e Log Scale (Jlorapupmudeckas Iikana) — 3aaaeT JorapuGMUIECCKHE OCH, B 3TOM
clly4yae rpaHMIlbl rpaKa JODKHBI 331aBaThCs MOJIOKUTSIbHBIMEA YHCITAMHU.

e Grid Lines (BcriomoratenbHble JIMHUN) — 33]1a€T OTOOpaKeHHE CETKU U3 Ia-
paIeIBHBIX OCSM JIMHHK.

» Numbered (Hymepanust) — 3agaet 0ToOpaXkeHHe MOANKUCH K MAPKUPOBKAM Ha OCSIX.

» Autoscale (ApromacinTad) — 3a7aeT aBTOMaTHYECKOE HAXOMKICHHE MOIXOIANIMX
rpaHuIl ais oceid. Ho eciim BBl camMu 3a7ialuTe B COOTBETCTBYIOIIUX SYCHKAX
MUHHMAJIBHBIC U MAKCUMAJIBHBIC 3HAYCHUA Xmin, Xmax, ymin, ymax, HNMCHHO 3THU
3Ha4YeHUs OyJyT UCTIOIB30BATHCS AJISl ONPENEICHHUs TpaHuIl rpaduka.

e Show Markers (IToka3aTb METKH) — €CJIM YCTAHOBHTH 3Ty OIIIUIO, TO B Ipa-
(dudecKkoil 00JIACTH TOSIBATCS YEThIPE JOMOHHUTEIbHBIC STUCHKU TSI CO3/IaHUs
KpPacHBIX TIMHUI MapKUPOBKH, COOTBETCTBYIOIIMX JBYM CIEIIMATbHBIM 3HAYCHH-
M X ¥ JByM CIEIIMATbHBIM 3HAYCHUSIM Y.

e Auto Grid (ABToceTka) — MHpH YCTAaHOBKE JTOH ONIMH YUCIO JIMHUHA CETKH
onpenenser MathCAD.

e Axes Style (Bux oceit) — rpynma KHOIOK 3TOi 00JacTH TO3BOJISET BHIOPATh
CIIeIYIOIIEe BapUAHTHI TIpe/ICTaBIeHUs oceli: Boxed (orpanndenHas o6siacts),
Crossed (mepeceuenne) — ocu mepecekatoTcsi B Touke ¢ koopauaatamu (0.0),

None (6e3 rpanui). ®naxox Equal Scales (paBHbIiii MaciiTab) Mo3BOJIAET 3a-
aTh OQWHAKOBBIN MaciuTald it 00enux OCel.

dopmarupoBaHue OCU rpadrka MOXKHO NMPOU3BECTH, BHINOJIHUB Ha HEll ABOHHON
IETYOK.

JI71st n'3BMEHeHus TUMa JIMHUNA TpaduKOB HEOOXOIUMO aKTUBU3UPOBATH BKIAAKY T races
(Cren).

o Legend Lable (Mms B nerenne) — Kkakmold KPHUBOW MOXHO TOCTaBUTh B CO-
OTBETCTBHE HEKOTOPBIN TEKCT, Ha3bIBaeMbIii JiereH101. Jlerenmaa orobpaxkaercs
B HIDKHEH YacTH TpauiecKoil 00acTu, a psAIoM C KaKI0H JIeTeH0i 0ToOpa-
JKAeTCsl TUI JIMHUU COOTBETCTBYIOLIEH KPHUBOA.

e Symbol (CumBosm) — mo3BoIsIET BBIOPAaTh CHMBOJ /IS KaXI0H TOYKH KPUBOI
(TuTIOC, KPECTUK, KPYKOK U Jp.).

e Line (Jluaus ) — MOKXHO BBIOpaTh OJMH W3 CIEAYIOIIMX THIOB JuHHiA: SOlid
(crutommnas), dash (mrpuxosast), dot (Toueunas) wim dadot (mTpuxmyHKTHP-



Formatting Currently Selected X-¥ Plot x|
#-T Awes | Tracesl Labelsl Defaultsl

 Habis T-bis
I {ogScale ™ LogScale
I~ Grid Lines I~ Giid Lines
V¥ MNumbered V¥ Mumbered
vV sutozcale vV &utozcale
[ Show Markers [ Show Markers
Vv &uto Grid V¥ &uto Gid
Mumber of Grids: IE Mumber of Grids: IE

— iz Shyle e
¥ Boxed [T Egual Scales | Ane s,
" Crossed
™ Mone

] OrreHa [pHrMEHHTE Crpaeka

Puc. 4.37 — OkHo HacTpoiiku o0mux napamerpos rpapuka X-Y Plot

Has). DTO MOJie CIMCKa JIOCTYIIHO B ciiyyae, eciau B nojie Type (Tum) BeiOpan
anement lines/.

e Color (IIget) — 3amaercs 1BET MPEACTABICHUS KPUBOM Ha SKpaHe.

e Type (Tum) — no3BossieT BBIOpaTh OAWH U3 CEMH BUJAOB Tpaduka: B BHIE KpH-
BbIX (), B Buze cTonOIoB () u T. n. CrenuanbHbIM BUIOM TpaduKa sSBISETCS THII
(TOTpeNHOCTh, PACXOXKICHUE), TTPEICTABIISIONINI COO0M pa3HOCTh ABYX 3a/aH-
HbIX (pyHKIMH. BennunHa mara He3aBUCUMOM MIEPEMEHHON OTIPeIeTIsieT PaccTo-
SIHUE MEX]ly OTAETIbHBIMH CTOJOLAMH, CTYIIEHSIMH UM JIMHUSMH HOTPEIIHOCTEN
Ha JHarpamme.

» Weight (Bec) — mno3Bosisier 3anaBath TOJNIIUHY JHHHE Tpaduka.
B HmkHeit yact BkiIagku Traces pacrioioKeHbl OMIIUH:

» Hide Arguments (CkpbiThb apryMeHTbI) — 3Ta OIIHUS MO YMONYAHUIO OTKIIOYE-
Ha. B 3TOM ciydae moa uMeHeM GYHKIHH PSIIOM C OChIO OPJIMHAT yKa3bIBACTCS
TEKYIIUH THIT TUHUA. ECM yCTaHOBUTH TaHHYIO OMNIIHIO, YKa3aHUE THITA JTNHUHA
VICYC3HET.

o Hide Legend (CkpbITh JiereHay) — 10 YMONTYAHHIO JIETCHJA HE OTOOpaXkaeTcs.
Ecnu BBl X0THTE 0TOOPa3UTh MOJ rpaUKOM TEKCT JIETEH[Ibl, €r0 HEO0OXO0AUMO
nepen 3tuM BBecTd B moje Legend Lable (Mwms B nereHne) U moaTBepanTh
BBO/I, BHITIOJIHUB HIETYOK Ha KHONKE [IpuMeHHUTH.

Bxiaaka Labels (Metku) mo3BosisieT BBECTH 3arojioBOK Tpadrka 1 TOAKCH JUTS OCEH.
B noamento Graph (I'paduka) merro Format (®opmart) coaepkarcsi, Kpome mpo-
YHX, CIIEYIONUE KOMaH/IbI:



Formatting Currently Selected X-¥ Plot x|

A .ﬂ.:-:esl Traces Labels |Defaults|

— Title
i* abowe O Below [ Show Title
Az Labels
Hetiz W I
Yiwiz: |
k. OTreHa [ EHREHITE: | Cnpaeka

Puc. 4.38 — Okno Hactpoiiku Metok rpapuka X-Y Plot

e Trace (Cnen) — llpu nepemenienun B o6aacTu rpaduka ykazaTeds MBI [PU
HaxaToi JieBoii kHomke B moisix X-Value (3nadenue X ) Y-Value (3nauenue Y )
nuanoroBoro okHa X-Y Trace oroOpakatoTcs KOOpAUHATBI TOUKH, HA KOTOPYIO
ykasbiBaeT kypcop. Eciu ycranosnena onmus Track Data Points (Criex Touek
JAHHBIX), TO KypCOP-KpPECTUK OyaeT mepeMelaThecsi BAoNb Ipaduka GyHKIUU
U BBl CMOXKETE CUUTHIBATh TEKYILlee 3HAUCHHE apryMeHTa X U COOTBETCTBYIOIIEE
3nauenue Gynkiun Y=f (X) KoopauHars! Tekyieli TOYKH MOKHO CKOIUPOBATh
B Oydep mpu momoru kuonok Copy X (Kormmposats X) Copy Y (Komuposats Y).

e Zoom (M3meHenue macmraba) — MpU TOMOIIM 3TOM KOMaH/Abl MOXHO YBENH-
4YUTh (pparMeHT rpaduka, npeBapuTEIbHO BbIJICINB €0 IPOTACKUBAHUEM MBbIILI-
KM C Ha)KaToM JieBoM knaBumel. [locne oTnmyckaHus KiaBUIIM KOOPAWHATHI YI-
JIOB BBIJENIEHHON 00s1acTH OyAyT O0TOOpakeHbl B MoJsx okHa X-Y Zoom. Ilpu
noMomy KHonku Zoom (MacmTal +) pparMeHT MOXHO YBEIUYUTH, IPU T1O-
Moty kHonku Unzoom (Macmital -) OTMEHUTh BbIJENIEHHUE (parMeHTa, a npu
nomory kHonku Full View (O630p) BOCCTaHOBUTH MEpBOHAYANIBHBINA BUJI Tpa-
¢uka. Eciin BB yBenmmumim ¢parMeHT rpaduka, To npu medke Ha kHomke OK
B JIOKYMEHTE Oy/eT OTOOPaKaThCsl TOJIBKO 3TOT (PparMeHT.

[TocTpoenue monsipHBIX TpaduKoB

Jis  mocTtpoeHus MONSApHOro rpaduka HEoOXOIUMO BBINOJIHUTH KOMaHIy
Inset -> Graph -> Polar Plot. [Ipu sTtom B gokymeHT nmomernaercsi rpadudeckas 00-
JacTh ¢ IBYMS HE3aMOIHEHHBIMU stueiikamu jutst octpoeHus rpaduka (Kinapummu [Ctrl +7]).

B HmxHIOIO stueiiKy BBOIUTCS MOJSIpHBIN yron (. Ero ciexyer onpenenuTs 3apanee
KaK MEepPEeMEHHYI0, IPUHUMAIOIIYIO 3HAUYEHHS M3 MPOMEXYTKa (paH)KMPOBaHHAs Tepe-
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Puc. 4.39 — Ilonspusrii rpadux

MeHHas). B neByto sueiiky BBoauTcs nosisipHelid paguyc r(q) wim Re(r(q)) » Im(r(q)).
Oyukuus r(g) mmbo 3amaeTcs 3apaHee, 1100 ee onpeaeIeHNe BBOJUTCS HEITOCPEICTBEH-
HO B IYEHKY.

I'paduk B moMsIpHBIX KOOPAMHATAX MOXKHO IMOCTPOUTD U IMTOCPEICTBOM KOMaH bl X-Y
Plot. Tonbko B 3TOM cltydae HEOOXOIMMO JOMOJTHUTENBHO 33/1aTh CIeAyoLHe QYHKIINH:
x(q) =r(g)cos(q) u y(g) =r(@)sin(q), a B sueiikax mast aOCIUCC U OPAMHAT yKa3aTh
cootBeTrcTBeHHO X(() 1 Y(Q).

Ecnu anst HekoTophIX yriioB  (GyHKIMS He ompezeseHa (He CYIIECTBYET paauyca
C JICUCTBUTEIILHBIM 3HAYCHUEM, OH IPUHUMAET YUCTO MHUMBIE 3HaueHus1), To MathCAD
oToOpaxaeT Ha rpaduKe TOIbKO AeHCTBUTEIbHBIEC 3HaUeHus paanyca. Ho npu nomouu
¢ynkuuit Re 1 Im MoXHO MpeaCcTaBUTh Ha OAHOM KpyroBoH auarpamme rpaduku Kak
JICWCTBUTENILHON, TAK M MHUMOH vacTedl hyHkuuu r(q).

dopmaTupoBaHUe MOJSIPHBIX TpahuKoB

Ecnu BBI XOTHTE OTpEeAaKTUPOBATh TPaUK B MOISAPHBIX KOOPAMHATAX, HEOOXOAUMO
BBIJICTUTh TrpaduK (IIEITYKOM JIeBOM KHOMKH MBIIIM) W BBIMOJHUTE KOMaHIY
Format -> Graph -> Polar Plot win BBINOJIHUTE TBOWHOM IETYOK HA BBIICICHHOM
rpaduke. [Ipu s3Tom otkpoercst okao Formatting Currently Selected Polar Plot (¢op-
MaTUPOBAHUE MOJSIPHOTO rpaduka). DTO OKHO COACPKUT TE KE BKIAIKH, Y4TO M IS
rpauKoOB B JEKapTOBOW CUCTEME KOOp/AWHAT.



Bknanka Polar Axes conepHuT clieIyrome 3JIeMEeHTBI:

» Log Scale (Jlorapupmuueckas IKana) — HCIOIb3YETCS IS CO3MaHus Joraprd-
MHUYECKOH I-OCH.

« Grid Lines (BciomoraTenbHbIe JIHHAKM) — OTOOpakaeT CEeTKY JMHHM, COOTBET-
CTBYIOIIMX YPaBHEHUSIM I = CONSt u = const.

» Numbered (Hymeparus) — munud = CONSt 1 ( = CONSt CHAGKAKOTCS TTOIUCSIMH.

e Show Markers (IToka3aTb METKM ) — TpPU TOMOIIM STOH OINIMU MOXHO CHAO-
JUTH TpauK ABYMsI OMOJHUTEIGHBIMU ITyHKTUPHBIMUA OKPYKHOCTSAMH= CONSt.
JIiist 5TOro HaJ0 BBECTH HY)XKHBIC 3HAYCHHS pajiyca B MOSBUBIIMECS SYCHKH.
Kpowme Toro, cripaBa oT rpaduka yka3plBaeTCsi MUHUMAIbHBIA 1 MAaKCUMAJIbHBIN
PaanyChl; MOXKHO YBEIUYUTh UIIH YMEHBIIUTD IPad UK, BBEIS B 3TH STUCHKH COO-
CTBEHHbIC 3HAYCHUSI.

e Auto Grid (ABroceTka) — MpU YCTAHOBKE 3TOM OIIMHA YUCIO JMHHHA CETKH
onpenenser MathCAD.

OcTaJibHBIC 3HAYCHHUS [MapaMEeTPOB HA ATOW BKIIAJIKE W HA JAPYTUX BKIAJKAX TE KE
camble, 4TO U B ciydae komanael X-Y Plot.

[Toctpoenue rpaduka ¢pynkiun z=f(X,y) B BHIe NOBEPXHOCTUB
JNEKapTOBOM CUCTEME KOOPAUHAT

Jnst noctpoenust rpagduka HOBEPXHOCTH MOKHO BOCIIOJIB30BAThCS IBYMSI CIIOCOOaMHU:

2 2
gy =% -y

g

Puc. 4.40 — I'padux mOBEPXHOCTH

Ecnu BaM Ha10 TOJIBKO MOCMOTPETH 00IHiA BU I oBepxHOocTH, To MathCAD mipeo-
CTaBJIIET BO3MOXHOCTh OBICTPOrO MOCTpOEHHs] MOJ00HBIX rpadukos. [ns 3toro mo-
cratoyHo omnpeaenuts ¢pynkuuto f(X,y) u BemonHuTh KoManay Insert -> Graph ->
-> Surface Plot wiu HaxkaTh COOTBETCTBYIOIIYIO KHONIKY HabopHOo# manean Graph (co-
yeranue kiapui [Ctri+7]). B nosiBuBmieiics rpaduyeckoit 001acTH oI OCIMH Ha MECTE



mabJoHa JUIs BBOJIA HAJI0 yKa3zaTh uMs (0e3 aprymentoB) ¢pynkuun. MathCAD aBToma-
TUYECKU TIOCTPOUT rpaduk noBepxHOCTH. HezaBucuMble nepeMeHHbIe X U Y TPUHUMAIOT
3HAYEeHHUs U3 MpoMexyTka [-5,5].

[Tpn HEOOXOAMMOCTH 3TOT MPOMEXKYTOK MOXKET OBITh YMEHBIIEH WJIHM YBEIHYCH.
Jiis 3TOr0 HE0OXOAMMO BBIACIUTH TpaUK M BOCIIONB30BaThCS KoMmaHaouW Format ->
-> Graph -> 3D Plot unu menkayts [IPABOM KHOMKO# MBIIIHN O BBIIEICHHOMY Ipa-
¢uKy 1 B KOHTEKCTHOM MEHIO BbIOpaTh komanay Format. B mosBuBmemcs okne 3-D
Plot Format na Bxiagke QuickPlot Data MoxHO ycTaHOBUTH Jpyrue napameTpsl U3-
MEHEHHsI He3aBUCHMBIX TIEPEMEHHBIX X U Y.

N=15

i=0.N J=0.N
Tyging = 1.5 Xy = 1.2
Foping = —1.5 Fopay = 1.5

"}?,i' = .}?min + ﬁ'(-}?mﬂx - }?m!'?!:l

Fra) = siny-expl-a? = )

ﬂ!',,i" = f(x!.,yj.]

Puc. 4.41 — ®opmybl U1s1 paBHOTO PACIIONIOKEHHUS Y3JIOBBIX TOUYEK

Jlnst mocTpoeHus rpaduka MOBEpXHOCTU B ONPEAETICHHOIN 00J1acTH U3MEHEHUS He3a-
BUCHMBIX [TEPEMEHHBIX WM ¢ KOHKPETHBIM I1aroM UX W3MEHEHHs He00X0AMMO CHavaja
3aaTh Y3JIOBBIE TOYKH Xj M Yj, B KOTOPBIX OyIyT ONMpPENeNsAThCS 3HaYCHHS ()YHKIIHU.
[Tocne (a MOXHO M 710) TOTO HAJO ompenenuts QyHkumio f(X, y), rpaduk KOoTOpOii X0-
TUTE NocTpouTh. [locie 3Toro HeoOxoMMO chOPMUPOBATH MATPHUILY 3HAUEHUN (PYHKIIMH
B Buze: Aij EXi(Yj . )

Teneps, mocine BoimonHeHus komanasl Insert -> Graph -> Surface Plot B mosiBuB-
mieicst rpaguyeckoil 006J1aCTH TOCTATOYHO BBECTH UM MaTpUIlbl (0€3 MHIEKCOB).

Ecnu BBl XOTHTE, 4TOOBI y3JI0BBIE TOYKHU OBLTH PACcIOI0XKEHbI Yepe3 paBHbIE ITpoOMe-
KYTKH, BOCIIONIB3YyHTECH (hopMynamu, n300pakeHHbIMU Ha pucyHke 4.40.

Jliis moctpoenus rpaduka JTMHUN ypOoBHS JaHHON (QYHKIIMH HEOOXOIMMO MOCTYIATh
TaK k€, KaK 3To ObLIO OMHKCAHO BHIIIE, TOJIBKO BMecTo KoMaH bl ([loBepxHOCTH) crenyer
BeIOpaTh kKomany Contour Plot (KontypHslit). AHaIOru4HO, py moMoIH KoMaH s 3D
Bar Plot (3D /IuarpamMmbl) MOKHO MOCTPOUTH TPEXMEPHBIN CTONOYATHIN rpaduK IaH-
HoWl (yHKImY, npu nomomm komauael 3D Scatter Plot (3D Toueunslit) — TpexMepHbIi
ToueuHbld rpaduk, a mpu momonm kKomauasl 3D Patch Plot (3D JlockyTHbli) — Tpex-
MEpHBI TpaQuK TTOBEPXHOCTH B BHJE HECBS3aHHBIX KBAJPATHBIX IUIOMIAJ0K — IUIOCKO-
CTeH YpOBHS JUIsl KQKIOM TOUKU JaHHBIX, MapaJuleNbHbIX MI0cKocTd X — Y.



A

Puc. 4.42 — Bunpl rpadukoB IOBEPXHOCTH

[Toctpoenue rpaduka MOBEPXHOCTH, 3aJaHHON MapaMeTPUUECKU

Ecnu noBepxHOCTh 3aJjaHa MapaMeTpU4ecKH, 3TO 03HAYAET, YTO BCE TPU KOOPAMHA-
TBl — X, U Y, ¥ Z — 33/1aHbl KaK QyHKLIUH OT JABYyX HapameTpoB U u V. CHayana HeoOxo-
IMMO 337aTh BEKTOPbI 3HAYCHUH mapaMeTpoB Ui U Vj. 3aTeM HEOOXOJUMO OIpPENeIUTh
MaTpuIlbl 3HaYeHU! QyHKImMi koopauHat X U, V), (U, ) u z (U, V).

[Mocne BriOOpa komanael Surface Plot B MathCAD-nokymenTe nosiButcs rpadude-
ckas obnactb. B cBoO0gHOM siuelike BHU3Y 001acTH HaJl0 B CKOOKAxX yKa3zaTh MMeHa (0e3
apryMEHTOB M MHJIEKCOB) TpeX Marpui — X, Y, Z.

dopMaTrpoBaHUE TPEXMEPHBIX TpahUKOB

Ecnu Bac He ycTpauBaeT BHELIHHI BHJI CO3/1aHHOTO TPEXMEPHOTo rpaduka, Bbl MO-
’KeTe U3MEHUTh €ro, BBIMOJIHUB KoMaHay Format -> Graph -> 3D Plot unu BeimonHuB
JIBOMHOM 1IETYOK MBIIIKON Ha rpaduyeckoii o0iactu. B pe3ynbrare Ha 3KkpaHe NOSBUTCA
auanoroBoe okHO 3-D Plot Format, mo3Bossiroriee U3MEHATh apaMeTpbl OTOOpasKEHHUS
rpaduka. Mbl paccMOTPUM 371eCh OCHOBHBIE ONMIMHU. Pa3o0paTbcss BO BCeX TOHKOCTSIX
yIIpaBJICHUEM BHIOM Tpa)Ka Bl MOKETE CAMOCTOSATENBHO, TOCTPOUB TPaUK H IMOIKC-
MIEPUMEHTUPOBAB, BHIOMpAs T€ UM UHBIE OILIUH.

Juanorosoe okao 3-D Plot Format comepxut HeckoIbpKO BKIaI0K. HekoTophie u3
HUX MBI PacCMOTpuM Oojiee TOAPOOHO, a IS APYTUX — OMHIIEM JIUIIb UX (YHKITHO-
HaJIbHOE Ha3HAa4YeHUE.
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% 5= (R{#) + ol cos{wi - cos{s)

v; 5= (R{#) + oli)-coslwj))-sinlei

zi,j = 1'|I¢'i:| - sinliwjjl

Puc. 4.43 — 3aganue mOBEpXHOCTH, 3aIaHHON MTApaMETPUICCKU

(7.2

Puc. 4.44 — I'paduk NOBEPXHOCTH, 33JAHHON TapaMeTPUUYECKU

Ha Bxiagke General (O6iue cBOWCTBa) BB MOXKETE:

e B ob6nmactu View 3anaTh HampaBlieHHE B3IJIsa HAOMIOAATENs] HA TPEXMEPHBIN
rpaduk. 3HaueHue B noje Rotation ompenessier yroi moBopota BOKpyr ocu Z
B miockocTd X-Y. 3HaueHue B moje Tilt 3amaeT yronm HakioHa JMHHWH B3TJIAAA
K Tuiockoctu X -Y . Ilonme Z00OM mo3BosieT YBEIHMUUTh (YMEHBIIUTH) Tpaduye-
CKOE M300pakeHHe B YUCIIO pa3, paBHOE Ludpe, yKazaHHO B MOJIE.

e B oOnactu Axes Style (Ctunb ocu) 3amaTh BHUJ OCEH, BBIOPAB CEICKTOPHYIO
kHonky Perimetr (Tlepumerp) unu Corner (Yromn). B mepBom ciydae ocu Bee-
I/1a HaXoAsTcs Ha nepenHeM miuaHe. [Ipu Beidope kHomku Corner Touka mepe-
ceuenus oceit Ox u Oy 3agaercs smeMeHTOM Ago MaTpHIlBL A.



e B o6mactu Frames ommms Show box (Kapkac) npegnasnadena st oToOpaxe-
HUsI BOKpYT rpaduka KyOa ¢ mpo3payHbIMH rpaHsmu, a omnuus Show border
(I'panuIBl) TO3BOJIAET 3aKIIOUYUTH TPAPUK B IPSIMOYTOIBHYIO PAMKY.

e B o6mactu Plot 1 (Plot 2...) Display as — uMmeroTcsi CeleKTOpHbIE KHOIKH ISt
npejcTaBicHus rpaduka B Jpyrux BHIaX (KOHTYPHBIMA, TOYCUHBINA, BEKTOPHOE
noJie u Jp.).

DnemeHTsI BKIaIKu AXES (Ock) MO3BOJISIOT U3MEHSATH BHELTHHUM BUJ] OCE KOOPAUHAT:

e IlocpeacrBom ommii odmactu Grids (Cetku) MOXKHO 0TOOpa3uTh Ha Tpaduke
JIMHUY, OMKCHIBAEMbIC YPaBHEHHUAMH X, Y, Z £0NSt.

e Ecnu ycranosnens! o Show Numbers (Hymepanus), oToOpakarotcs: MeT-
KU Ha OCSIX U MOAIUCU K HUM.
I[Tpu 3toMm psigom ¢ ocsimu OX u Oy yka3bpIBarOTCsl HE 3HAYCHHUS Y3JIOBBIX TOYCK
Xi, Yj, @ 3HAYCHUS UH/ICKCOB | 1 ], B TO BpeMsi Kak ock Oz pa3medaercsi B COOTBET-
CTBUH C IIPOMEXYTKOM, KOTOPOMY MPHHAIICHKAT HIEMEHTBI MATPHUILIBI 3HAUCHHUIA Aj j.

e Ecnu ycranosnena omnuust Auto Grid (ABTocerka), mporpaMma camMOCTOSITEIb-
HO 33/1aeT pacCTOSHUE MEXIY COCETHHMMH OTMETKaMH Ha ocsiX. Bel Moxere
CaMu yKa3aTh YHCIIO JIMHUN CETKH, €CIIH OTKIIOYHTE YKa3aHHYIO OIIIHIO.

» Ecnu ycranosiena omius Auto Scale (Astorikana), o MathCAD cam onpesie-
JISIET TPAHUIIBI TOCTPOCHHUS TpaduKa U MacITa0bl MO OCsIM. MOXKHO OTKITFOYUTh
JAHHYIO OIIIMIO U YIS KaKIO0H OCH CaMOCTOSATEIBHO 3a/aTh MPEICIIbl H3MEHE-
HUSI TIepeMeHHBIX B nosix Minimum Value (Munumym) 1 Maximum Value
(Makcumym).

Bxmagka Appearance (BuemHuii BUI) MO3BOMSIET U3MEHSTH IS KaKI0T0 rpaduka
BUJI U IIBET 3aIMBKU moBepxHocTH (obmacte Fill Options); Bua, 1iBeT U TOMIIUHY J10-
MOJTHUTENBHBIX JIMHUH Ha rpaduke (oOmacte Line Options); HaHOCHTH Ha rpapUK TOYKH
nauubix (omus Draw Points o6mactu Point Options), MeHATh UX BHI, pa3Mep U IIBET.

Bknanka Lighting (Oceemenne) npu Brmrouennn omnuun Enable Lighting (Hamu-
YHe TOJICBETKH) T03BOJISIET BBIOPATh I[BETOBYIO CXEMY JUISl OCBEILCHHS, «yCTAHOBHUTH)
HECKOJIbKO UCTOYHHKOB CBETA, BHIOPAB Il HUX LIBET OCBEILCHHS M OTPE/IEIUB €ro Ha-
MpaBJICHUE.

Brimaaka Backplanes (3amgHue IIOCKOCTH) MO3BOJSET M3MEHUTH BHEIIHUN BHJI
TUIOCKOCTEH, OTpaHMYUBAIONIMX 00JACTh MOCTPOCHUS: IIBET, HAHECEHHE CETKH, OIpe-
JeJICHUE €€ LIBETa U TOJIIUHBI, IIPOPUCOBKA IPAHMI] IUIOCKOCTEH.

Ha Bxiaake Special (CnenunanbHas) MOKHO H3MEHSITB ITApaMETPhl TOCTPOCHUS, CIIe-
UGUYHBIC JUIS PA3IMYHBIX THIIOB TPA(pHUKOB.

Bknanka Advanced 1o3BoJIsSieT yCTaHOBUTD MapaMeTphl eYaTd ¥ H3MEHHUTH [[BETO-
BYIO CXEMy JUISl OKpAIlIMBaHHs MOBEPXHOCTH rpaduka, a TAKKE yKa3aTh HalpaBiICHHE
cMmeHbl okpacku (Bmosnb ocu OX, Oy mnmu Oz). Brmouenune onmuu Enable Fog (Ha-
nuune TymaHa) nenaet rpaguk HEUYETKUM, CIIETKa pa3MbIThIM (Mosynpo3padnbiM). [Ipu
BKJroueHun onmmu Perspective (ITepcrekTiBa) MOSIBIASETCS BO3MOXKHOCTh YKa3aTh B CO-
OTBETCTBYIOIIEM T0JI€ PACCTOSHHUE IO HAOIIOIaTeIs.

Bxkmaaka Quick Plot Data o6cysxaanachk paHee B Hauasie pasjena.



KpuBas B nmpocTpaHcTBE

TpexmepHblie TouedHbIE TPAdUKH MOKHO HCIIOIB30BATh IS IOCTPOCHHS H300paKe-
HUS IPOCTPAHCTBEHHBIX KpUBBIX. [IpoCTpaHCTBEHHBIC KPUBBIE 3a/1aF0TCS, KaK MIPaBUIIO,
BBuge K€,y t,zt)rne t mpencraBnsier coOOi HEMpPEpHIBHBIN IEHCTBUTEIbHBIN

napamerp. () O)

(x’y?z:]

Puc. 4.45 — I'padpux KpHBO# B MPOCTPAHCTBE

[TockoabKy MpH MOCTPOSCHUH TPEeXMEpHOW ToueuHoi auarpammbl MathCAD mos-
BOJIIET OTOOpakaTh Ha TpaduKe TOJIBKO OTACIbHBIC TOYKU U COSAMHSIONINE UX JIMHUH,
HE0OXOMMO CHayana ONpeeluTh TPH BEKTOpa KOOpAUHAT — Xi, Vi, Zi.

M =34 HWwCno sHadveHuid napaMeTpoe
i=0.H-1 KWHoekcHan nepemedHas i

1
%, = n::u:us(— h - :n:] 3303HUE BEKTOPOE
KOOPOMHAT ¥, ¥ W 2,

. KOTOpkEIE AENAKITCA
¥ = sm[ﬁ i nj EIJyHHu,H::m_nH o7
WHAEKCE | JaHHeE
; EEKTO[E! KOOROHHAT
z, = el 3 OMWCEIEAHT EMHTOEYH
THHWHD.

Puc. 4.46 — OnpesenieHre BEKTOPOB TPEXMEPHOW TOYSUHOW TUATPAMMBI

[TpoctpancTBeHHas kpuBasi co3maercs komanmoi Insert3D -> Graph ->Scatter
Plot. MoxHo ucnonb30BaTh HaOOpHYO nanenb Graph, BEIOpaB COOTBETCTBYIOIIYIO MTHK-
Torpammy. Iyl COeTMHEHUsI TOUeK HeoOX0IMMO Ha BKJajake Appearance okHa ¢popma-
THUpPOBaHUs TpaduKOB yKazaTh omimio Line.



BekTopHbIE U IpalMEHTHBIE TOJIA

Komanga Insert -> Graph -> Vector Field Plot (ITose BeKTOpOB) CIIy:KHT st
MPEJCTABICHHS IBYMEPHBIX BEKTOPHBIX MoOjel VX, Vy .)

[Tpu 5TOM BEKTOpHOE 110JIe HEOOXOMMO BHAYAJIE ONPEIEIUTh KaK BEKTOP-(PYHKIINIO
JBYX KOOpJMHAT — X M Y. 3aTeM 3aJal0TCsl BEKTOPBI 3HAUCHUN Y3JIOBBIX Touek X u Y. [lpu
IIOMOILIY 3THX BEKTOPOB KOMIIOHEHTHI BEKTOpHOro nois VX X, ¥ u Vy(X, Y) renepupy-
I0TCA B BUJIE MATpPHUILl 3HAYCHUHN VXij U VYij.

fix,¥) = si(x) cos(y)

d x50 Mex=10 a=-2 th=2 1=0.Hx-1

o | Ny=10 c=-4 d=4 j=0.Hy-1
gradix,y) = . h-a Cd-c

Ll L=a+1t y.=c+

dy (3,5 1 Mx-1 ] Ny -1

10

(Vx, ¥y
Puc. 447 — ®opmynsl u rpadukd BEKTOPHOTO M TPAJUEHTHOIO IMOJEH

[Tomo6HBIM 00pa3oM MOKHO MOCTPOUTH TPATUEHTHOE TOJE CKAISIPHOW (pyHKIUU
f &, y ) I'paguenTHoe mose ast GyHKIUHM ABYX MEPEMEHHBIX MPECTaBISET COOOH BY-
MepHOE BeKTOpHOE MoJie. Kak 1 B OCTanbHBIX CITydasx, BHEITHUIN BT H300paKeHUs BEK-
TOPHOTO TTOJISI MOYKHO JIETKO U3MEHHTD, BBITTIOJTHUB JIBOMHON IIETYOK B 001aCTH Tpaduka
Y U3MEHHB TpeOyeMbIe OIIUKM B OTKpBIBIIEMCs quanoropom okHe 3-D Plot Format.

[ToBepxHOCTH, MOTYyYECHHBIE BPAIlIECHUEM KPUBBIX BOKPYT OCEM

WuTepecHbie 00beMHBIE (UTYPBI MOXKHO MOJIYYUTh, Bpalas HEKOTOPYIO KPUBYIO BO-
Kpyr Tol unu uHoit ocu. IlocTpoenue 3Tux ¢uryp BpallleHus: CPOJHU MapaMeTPUUYECKU
3aIaHHBIM TIOBEPXHOCTSIM.



fi) == si:a(:-:j2 a=-n bh=1

2__

£ )

[

-24
X

Puc. 4.48 — 3amanue kpuBO# BpalieHus

[Tpu 3TOM HEOOX0MMMO 00ECTICUUTH TIEPECYET KOOPAMHAT TOUYEK (DUTYPHI IO U3BECT-
HbIM 13 reometpun hopmynam. B MathCAD Bcrpoena ¢ynkius CreateMesh, ¢ momo-
IIbI0 KOTOPOW MOKHO TIOCTPOUTH MapaMEeTPUICCKH 33JJaHHBIC ITOBEPXHOCTH.

Bpanmerme xprE o BoEpyT 00k DX Bpammerse KpHEoH BOERYT ocH Oy

Flu,v1 =u mesh = 30 H(u,v) = usin(v)

Glu,v) = flu)-cos(v) ¥iu,w) = ucos(¥)
Hiu, ) = ) - sit )

HE = CreateI'u'Iesh(F,G,H,a,h,ﬂ,in,mesh:] At = CreateMeshlli{,‘f,E,a,b,—ﬂ,n,mesh:]

2w, v =)

i =1

Puc. 4.49 — [IpumMepsl Bpamaromuxcst KPUBBIX



AHanManusa

Hauunas ¢ 6-oit Bepcuu, B MathCAD mnosiBuiiach BO3MOKHOCTh CO3/IaBaTh aHUMa-
mun. s ee co3manus ctpouM rpaduk ¢yHkuuu komangoi X-Y Plot u3z moamento
Graph mento Insert. lns anuMaiuu 3a1aeTcs IPOMEKYTOK H3MEHEHUS 1IeJI0YHCICHHO-
ro napamerpa FRAME (o ymomuanuio ot 0 10 9).

DTOT mapameTp JOJKEH BXOJUTH B onpeaesieHne QyHKIHM, rpaduk KOTOPOM BBI XO-
TUTE MPOHAOIIOAATH TPU U3MEHEHUH KaKOT0-TO MapaMeTpa (Ha caMOM Jielie, BBl MOXKETe
OTIPEICTUTh CBOM MapaMeTp MPOU3BOJIBHBIM 00pa3oM, JIUIIh Obl B HEM MPUCYTCTBOBAJ
cueTdrK Kaapos Frame).

r= FRAME ff(x) = (fix—a )+ fix+a £

3
Py = X2 Y B = XYY
3 2
0.5
AT ()
L
FI(x)
U
095 0 20

X

Puc. 4.50 — 3aganue anuManuu

Jl1g co3ganusi aHMMAalUK He0OXO0IUMO BBITIOJIHUTE CIEAYIOIINE JSHCTBHS:

1) BoiOpate komangy Animate u3 mento View. IIpu 3ToM MOSIBUTCS AWATOrOBOE
okHO Animate.

2) 3aKI0YUTh MOCTPOCHHBIN Tpa)uK B MAPKHUPOBOYHBIH MPSIMOYTOJILHHK.

3) 3BamaTh MUHHUMAaJIbHOE M MaKCHMalbHOE 3Ha4deHus mapamerpa FRAME (moss
From u To).

4) 3amate B mojie At KOJUIECTBO BOCIIPOU3BOJMUMBIX KapOB B CEKYH/IY.

5) BeimomHUTh mem4ok Ha kHomke Animate. Ilpu 3ToM B THANIOTOBOM OKHE BBI
YBUIUTE aHUMAIIMOHHBIC KaJPHI.

6) Jlist Bocpou3BeIeHUS aHUMAIIMH HISIKHYTh Ha KHomKe Play B mosiBuBIemcst
okne Playback (ITpourpsiBarens).
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7) st BHECCHMS U3MCHEHHI B aHUMAIIMIO BBIITOJHHUTH IIETYOK Ha KHOIKE OTKPHI-
Tus MeHio B okue Playback.

8) Ilpu nmomouru KomMaHabl Save AS COXpaHUTh aHUMAIIHIO B (aiiie ¢ paciupeHn-
em AVI.

BcerpauBanue anumanuu B Mathcad-nokyment npousBomurcst npu nomoum Win-
dows Explorer. Iy aToro HeoOX0uMO:

1) 3Bamyctuts Windows Explorer.

2) Bemomuuts B okae Windows Explorer menxuok va umern AVI-(aiina.

3) Ileperammts AVI-daiin B coorBercTByromumii Mathcad-nokymeHT.

4) Bocnpon3BecTH aHMMAIIUIO IOCPEICTBOM JIBOMHOIO IIE/TUKA B rPadruuecKoii 00IacT.

AHMMAaIHMIO MOKHO TakK€ BOCIPOM3BECTH, BBINIOJHUB JIBOMHON IIETYOK HA AUHA-
MHUYECKH CBSI3aHHOMI ¢ cooTBeTCTBYIOIUM A VI-daiiinom nukrorpamme. st Toro 4ro0bl
BCTPOUTH Takyto nukrorpammy B Mathcad-mokymeHT, HEOOX0AUMO:

1) Bsibpats komanay Object u3s menro Insert.
2) YcranoBuTh onuuio Co3naTh u3 daiiia.
3) Beiopats HyxHbIH AVI-aitn npu momormu kaonku O0630p.

4) VYcranoButs onmuu CBsi3b 1 B BHIe 3HAUKA, 1I0CIIE YETO BBIMOJHUTH HICTIOK
Ha kHonke OK.

[Ipu co3maHny aHWMAIMOHHBIX KAPTUHOK HAJ0 OTKIIOYUTH BCE OMIIMH aBTOMATH-
YEeCKOTr0 MacIiTabupoBaHus rpadUKOB U NIEPEHTH K pyYHOMY 3aJaHUI0 MaciiTaba. AB-
TOMAaTHYECKOE U3MEHEHHE MacIITada MOXKET MPUBECTU K CKAYKOOOPa3HOMY H3MEHEHUIO
pa3MepoB rpaduka, XoTs Ha JIeJie OH JODKEH MEHATHCS 03 CKaYKOB, C TUCKPETHOCTHIO,
ompeensemMoi Tonbko m3mMenenneM FRAME=1, 2, 3.. .u 1. 1.

4.5 3amanue Ha jJabopaTtopHyro padoTy Ne2

4.5.1 MonenupoBanue u 00pabOTKa HAYYHBIX JaHHBIX

|. Oneparu B 3T Excel MoxenupoBanue

npouecca AD={(T,B,J])
1. Ha mucte 1 moaroroBbTe TaOIUILy B CIEIYIONMIEM MTOPSIKE:

1.1 [nsa nuamazona kietok B3:G6 3amaiite uyncneHHslii popmar ¢ 2-ms necs-
TUYHBIMHU 3HAKaMH.

1.2 B ctpoxke 1 pazmecture 3aroioBok «Modenuposanue» u CUSHTPYUTE €ro
B npezenax A-G. Coxpanute daiin B padoueii marke c:\temp\kt nm «C:\Do-
cuments and Settings\studentst\My Documents\kt» mox umenem labkt2-1.

1.3 Beeawute creayromie AaHHbIE:
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3)

4)

A B C
1 | MonenupoBanue
2 SHBAph
3| T -10 =h3+4
4| B 60 =b4+5
51 1 0,97 =b5-0.03
6| AD =b4/b3*b5

1.4 Jlannsie knetok B2,C3,C4,C5,B6 noruuecku ckonupyirte 10 Ki1.G6.

2. Tlomyuennsie B 30He A2:G6 TabIMYHBIC JaHHBIE OTOOPA3UTE BCTPOCHHBIM JIH-
HeHbIM rpadukom. Oynkimio AP criaaguTh, BBIIEIUTH BETOM M TOJIIIMHOMI

JIMHUH, BKIIFOUUTH CETKY.

3. Jlucry 1 npucsoiite ums «Moodens». CoxpaHure.

Ckonupyiite nosrydeHHyto tabmuity Ha Jluct 2. [loctpoiite rpaduk B cooTBET-
ctBuu ¢ 1. 2. Menss BenmuuHbl napametpoB T,B,JI B komonke E, mobGeritech
yMeHbIIeHus 3HaueHust pynkuuu AD B ee” orobpakeHnn Ha rpaduke. Jlucry 2
npucBonte nMs «Axnaauz». CoxpaHure.

Perpeccronnslii ananu3 3aBucumocTtr R=f(t)

1) Ortkpoiite muct 3 u s KoJIoHOK A u B 3amaiite uncnoBoii hopmar ¢ AByms
NECATUYHBIMH 3HAKaAMHU.

2) 3apnaiiTe TaHHBIC:

5)

6)

A B
1]t R
2200 86,70
3|2438 88,03
41 30,2 90,32
51350 91,15
6401 93,26
71449 94,90
8| 50,0 96,33

[Toctpoiite BcTpoeHHBINH TOUeUHBbIN rpaduk ¢yHKuuu R =

()t, rome oc Y —

Conportusiaenue, ocb X — Temnepatypa, Hauano koopauHat no ocu = 20.

Brinenure nanHele Ha rpaduke M MOCTPOWTE JMHEHHYIO perpeccuio (IyHKT

JNuarpamma//[00aBUTH JIMHHIO TPEH/A).

Boinonnute perpeccuonsslil ananu3 (myHKT CepBuc/Ananu3 nanubix/Perpec-
cHsl), yKaszaB JUIi BXOAHBIX MaHHBIX 1m0 Y — B2:B8, mo X — A2:A8 u BBIXOI-

HbIX — A24.

B oTnenbHBIe SYEMKM TEKYIIETO JIUCTAa HUXKE Irpaduka CKOMHPYHTE MOTydEH-
Hble 3HAYCHUS KOAPPUIIUEHTA KOPpeIsaiu U Koddduimentos , b 3aBucumoctu

R(t)at b. +

7) CoxpaHuTe JUCT ¢ HauMeHOBaHUEeM «Perpeccus».
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8)

CoxpanuTte ¢aiin.

Il. Oneparuu B cucreme MathCAD

MonenvupoBaHie Ha OCHOBE CUCTEMBI PEKYPPEHTHBIX YPaBHEHUI(MOENb

AIUIEMUH )

1) 3apaiite untepnan Bpemenu t:=0..20.

2) Jlist mepeMEHHBIX I-MH(EKIHs, S-BOCIPHUMYUBOCTS, -BbI3I0PABINBACMOCTD 3a-
JaiiTe BEKTOPHI HAYAIBHBIX YCJIOBHH M IEPEKPECTHBIX HTepaluil (cTpok — 3, Ko-
J0HOK — 1):

i 50 g EI.EIEIEII-st-1t

5 | = | 22000 8y =18~ EI.EIEIEII-st-it
o 4

f t t, + 0.45 i

3) Tloctpoiite rpadhuku 3aBUCUMOCTEH i, St, It OT 1.

4) Ckonupyite naunbie u3 1.2, 3. [IpoBemure m3menenus: mis | — 20, B popmysie
st St,1 koddunuent 0.0001 uzmenure na 0.001. HaGmromaiite m3amMeHeHUs
rpauKoB.

5) CoxpanuTe ¢aiin moa umenem labkt2-2.

Perpeccronnsblit ananu3 3aBucumocTtr R=f(t)

1)
2)

3)
4)

5)

6)

Banaiite yncno usmepennii: N :=7 i:=0..N-1.

3anaiite BekTopsl: t:= ; R:= (7 crpok, 1 cTosbelr) ¢ YMCIOBBIMU JaHHBIMU U3
nyHkra [0-2.

Beruncute koaddurment koppensuuu: corr(t,R) = ...

Onpenenure KOAPPUIUEHTH! TUHEHHON pEerpeccuu:
a:=slope(t,R) a=...

b :=intercept(t, R) b=...

CpaBHUTE ¢ MOJYYCHHBIMU MTPH PErPECCHOHHOM aHam3e B Excel.

Banaiite ¢pynkimio: R(t) := a -t + b u mocrpoiite rpadux (X-Y 3aBUCUMOCTB)
perpeccun R(t)i ot t;.

Coxpanute ¢aiin B paboueit mupekropuu noj umeHem labkt2-3.
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lI. IToctpoenue B cucteme MathCAD rpadukoB GhyHKIHIA, 3a1aHHBIX

SIBHBIM BBIPA’>KCHUCM

1) 3agaiiTe paHXKUPOBAHHYIO NMEPEMEHHYIO , MeHsomytocss oT 0 1o T/2 ¢ marom
0.1; onpenenure pyukuuto f(X) = X sin 2x F, mocrpoiite ee rpaduxk.

2) Onpepennute W3MEHEHHE LEIOro mHmekca 1 or myms go 15, X = i/10, ¥y
=Xi SiIN@x; », moctpoiite rpapuk Gpynkuun Vi K ) i

3) Ilocrpoiire rpaduk pyukuun g(X,y) = X2 —y?, e nepeMeHHbIE X U Y MEHSIOTCS
oT -5 110 9.

4) W3zobpasure chepy. Ee mapamerpudeckoe mpeacraBieHHe UMEET BH/I:

R=8 0<¢p<2n 0<0 <n
x(9,0)=R-Cos(9)Sin(0)
V(,0)=R-Sin(p)Sin0)
z(p,0)=R-Cos(0)

Yucio Touek N = 30.

5) Job6apsTe nomomnuuTensHOE onperenenne paauyca chepsl R(f ) = |cos(FRAMET ).
[TocTpoiiTe aHMMAaMOHHBIN rpaduk (duciao Kaapos paBHO 20, YKCIO KaapoB
B cekyHay — 3. [Ipocmotpute Ha [lneepe momyduBIIyIOCS aHIMALHIO.

BHUMAHMUE!!! [lepen mocTtpoeHreM aHUMAIIUK HE 3a0yaAbTe€ OTKIIOYUTH AB-
TOMACHITAB!

6) Iloctpoiite rpaduku GYHKIHIA, 33TaHHBIX TOJSIPHO:

1
N =15 =0,—.2n
¢ N
.. 3n
r(e)=1+Sm2e + 7)

(@) =1+ 5:;1'(3(2[) +7)

7) HW300pa3ute MpOCTPAHCTBEHHYIO KPUBYIO:

3
N=40 x = Cm(%ﬂ

3
i=1.N v, =Sm(TTff)

VYBenuubTe unciao Toyek N, MOBTOpHTE MOCTPOECHUE MpEeAbLIyLIEro rpaduka;
MO3KCIIEPUMEHTHPYITE, MEHsIs pa3INyuHble MapaMeTpbl 0ToOpakeHus rpaduka.

8) Koneunslii pe3ynabTar coxpanurte B ¢aiire labkt2-4.
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IV. IIpenbsBute npenoxasarento ¢aiter labkt2-1,2,3,4

l?
A + KoHTposibHBIE BONPOCHI 110 Ii1aBe 4

1)

2)

3)

4)

5)

6)

7)

1S

Kakue W3 BHJOB CTaTUCTUYECKOrO aHajIM3a BO3MOXHO BBINONHUTH B EXcel?
1. Anamuz ®ypse; 2. Ananuz Jlammaca; 3. KoBapuanuonnsiii ananus; 4. Pe-
(paKkuMOHHBIN aHATIH3.

Kaxkoii ¢opmar cceuiku Ha siueiiky B Excel Oyner cuHTakcuyecku BEpHBIM?
1. =Jluctl!F2; 2. =JIuct1!F2-F1; 3. =F2. 4. =Jlucrl!(F2:F4)*2.

[TpuBenuTe hopMyITy JUIs ONIPEICIICHNS CKOIB3AIIEro cpeanero st Excel u yka-
KHTE, B KAKOM Cllydae IPUMEHEHHE JaHHOTO METO/1a aHaJIu3a ONpaB/AaHo.

Kaxkue MMporpaMMHBIC CpCACTBA UCHOJB3YHOTCA JJII MATCMATUYCCKUX PACUCTOB!:
1. Mathcad; 2. Corel Draw; 3. Matlab; 4. Mathtype.

Kaxkoii Bug rpadpuka B Mathcad ciyxur mis npeacraBienus GpyHKuuu Z =
=f(X,y) B BuIe NmOBepXHOCTH B TpexmepHoM mpoctpancte: 1. X-Y Plot; 2.
Surface Plot; 3. Vector Field Plot; 4. 3D Scatter Plot.

Kaxkas ¢ynkiust Excel ucrnonb3yercs s IMHEHHOTO PErpecCUBHOTO aHam3a?
1. PAHT; 2. JIMHEWH; 3. JIMHPET; 4. [INPCOH.

Onumure Nocae10BaTeIbHOCTh JEHCTBUI, KOTOPYIO HEOOXO0IMMO MPEANPUHATh
1t ocTpoenust B mporpamme Mathcad rpaduka dyskuuu y = X%/°, rae X €

€ [~100..100].
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KOMIIBIOTEPHBIE TEXHOJIOI' M
B O©OPMJIEHNU PE3VYJIbTATOB
HAVYYHBIX UCCJIEJJOBAHUM

5.1 Ilporecc u cpeacrBa opopMICHHS HAyYHBIX padoT.
Hcnonp3yemMbie MpOrpaMMHBIE CPEJICTBA

Pe3yJ'IBTaTLI HAaYYHBIX HCCIeI0BaHUM MOT'yT OBITH MpEaACTaBJICHBI B BUAC OTYCTA,
JOoKiIaga, CTaTbu U T. II., B Oq)OpMJ'IeHI/II/I KOTOPBIX B HACTOAIICC BPEMA IIHPOKO MCIIOJIb-
3YHKOTCA CpEACTBA BBIYUCIIUTEIIBHON TeXHUKH. OOBIUHO nponecc CoO3JaHus HAYyIYHOTIO 10~
KYMCHTA BKJIFOYACT:

1) TloAroToBKY TEKCTOBOW YacTH, CoepKaield (OpPMYJIIbl U CIIEIICHMBOJIBL.

2) dopmupoBaHHe TAOIHIl M UX TpadUueckoe 0TOOPaKEHHE.

3) TloAroToBKy WLTFOCTpAIMiL B BUZIE CXEM, PUCYHKOB, YePTEIKEH, TpaUKOB, TUArpaMM.
4) T'paMMaTHYECKHUil U TICKCUUECKUN KOHTPOIIb.

5) Hmnopt pucyHKOB U TpaduyIecKux U300paKEHUH U3 IPYTrHX CHCTEM.

6) IIpsimoii u 0OpaTHBINA IEPEBOIBI.

7) ®opmaTHpOBaHHE JOKYMEHTA M TI€YaTh.

HazBaHHBIE omepanid B OCHOBHOM TIOJICPKHBAIOTCS TCKCTOBBIMU M TAOTHYHBIMH
mporeccopamMu 00IIero Ha3HAUSHHsI, CHCTEMaMH TPaMMAaTHYEeCKOTO KOHTPOJIS, aBTOMa-
TU3UPOBAHHOTO TIEPEBOIA, & TAK)KE KOMIUIEKCHBIMU U MHTETPHUPOBAHHBIMU CUCTEMaMH.

Heo6xonuMo 0TMETUTH, YTO TOJArOTOBKA HAYYHBIX pa0OT HACHIIIEHHBIX MaTeMaTH-
YECKUMH, XUMUYECKUMU (HOpMyTIaMu, UMEIOIIMMH HECKOJIBKO YPOBHEM, MPEICTaBIsIET
orpeiesieHHbIe TPYAHOCTH. [IpobiieMa pemaeTcst HCIoIb30BaHHEM CIICIUAEHBIX PelaK-
TOPOB JIJIsl HAYYHBIX JOKYMEHTOB, K KOTOphIM MOkHO oTHecTr: MathType, OpenOffice
Writer, LaTeX u ap. Bo3mMoxHO ucrnosib3oBanue uist 3Tux 1eneit cucrembl MathCAD.
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[ToaroToBka Hay4YHBIX TEKCTOB CHIIBHO HACBIIICHHBIX (hopMynaMu Hanbomee 3¢ (heKTnuB-
Ha B cucreme TEX (VITEX), rne HaOop dhopmyn BBINONHSETCS CPENCTBAMH CIICIIUANb-
HOTO 5I3bIKa, YTO YCKOpsieT mpouecc B 2— 3 pasa.

Tecrosiii penakrop Word noaaep:xuBaeT Iporecce Co3anus HAyYHbIX JJOKYMEHTOB
CIICAYIOLIMHU CPEICTBAMHU:

1) ®yukims BeraBka/CHMBOI TTO3BOIISIET HCTIONB30BATh B TEKCTE PA3IHIHBIC CHMBOJIBL.

2) Kuomnku «Hanctpounsiity, «[1oacTpoYHbI» U COOTBETCTBYIOIINI MyHKT MEHIO
@®opmat/IlpudT odecrneurnBarOT COOTBETCTBEHHO YCTAHOBKY BEPXHUX W HIK-
HUX WHJEKCOB.

3) Penmakrop dhopmyn Equation obecrieurBaeT BO3MOKHOCTH Habopa (hopMyJI ¢ CUM-
BOJIAMHU TPEYECKOro an(aBuTa, MaTEMaTHYECKOTO aHAIM3a H T. II.

4) BbINOJHEHHE HECTOXKHBIX CXEM U U300paKEHHI ¢ MOMOIILI0 (YHKIIUH TTaHESTH
MHCTPYMEHTOB — «PucoBaHme», B 0COOCHHOCTH TTOIE3HOM JUIS CO3TAHUS OJIOK-CXEM.

5) Cosznanue u peaakrupoBanue Tadmuil (myHkt Tabauna).
6) I'pammarnueckuii KoHTposb — NyHKT CepBuc/Opdorpadus.

7) 3amMeHa MOBTOPSIOMINXCS CI0B Ha CHHOHUMBI (TyHKT CepBuc/SI3bik/Te3aypyc).

B co3nanum Hay4HBIX TOKYMEHTOB, KPOME PEAAKTOPOB HAYYHBIX TEKCTOB, HCIIOJIb-
3YIOTCS CJICYIOLIME TPOTPAMMHBIEC CPEJICTBA.

dopmupoBanue TaOIUYHON MH(POPMALIUK LIEIeCO00pPa3HO BECTU CPEACTBaMH Tal-
mmuabIX mporeccopos (Excel, OpenOffice Calc) ¢ ucnonb3oBanneM BO3MOXKHOCTEM Tpa-
¢uyeckoro oToOpakeHusl.

JUi1st cO3/1aHHMsI CIIOKHBIX MpaUUeCKHX WILTIOCTPALIUI B HAYYHBIX TOKYMEHTaX y100-
Hee MPUMEHSTh CUCTEMBI JIeNoBoii rpaduku (Hampumep, CorelDraw, Adobe Illustrator)
1 reomerpryeckoro mojenupoBanus (AutoCAD, Komnac w 1.11.).

D¢ deKkTHBHBINA rpaMMATHYECKUH KOHTPOIb TEKCTA BBIOIHICTCS C MOMOIIBIO CIIe-
MaIM3UpoBaHHbIX cucteM tuna Opgpo, Hunspell, Aspell u T. 1.

doron3o0pakeHnsI B TEKCT TOKYMEHTa MOKHO BCTPAaWBaTh, UCIOJIb3Ys CKaHHPOBA-
HHE U CPEJICTBA ONTHYECKOr0 PACIIO3HABAHMS, CPEICTBA X PEAAKTHPOBAHUS U IH(DPO-
By10 ororpaduio (Hanpumep, FineReader, Adobe Photoshop u 1. 1.).

ABTOMaTH3UPOBAHHEIN MIEPEBOJ] MOXKET OBITH pean30BaH cucteMaMu Promt, Socrat,
Google Translate.

B obecrievuenny KOMIUICKCHOTO CO3JIaHHs JOKYMEHTOB B HACTOSIIEE BPEMsl CYIIe-
CTBYIOT HAIPABIICHUS:

1) TlpuMeHeHHE HWHTErPHPOBAHHBIX MPOTPAMMHBIX CHCTEM, OOECIECUUBAIOIINX
B paMKax OJIHOW CHUCTEeMbI CO3JlaHHMEe TeKcTa, Tabuuil, rpadukos (Framework,
Works).

2) MHcnonp3oBaHue KOMILICKCOB B3aUMOCBSI3aHHBIX IPOTPaMM B paMKax OJTHOH orie-
pannonHoi#t o6oao0uku. Hampumep, MS Office Bxirouaer camocrositensabie [1C
Word, Excel u ap., Ho nmeronre Mmexanu3M dPPEKTUBHOTO OOMEHa TaHHBIMHU.

3) Tunepcpenp! U MyJTbTHMEANHHBIE CUCTEMBI.
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5.2 Komruiekchl B3aMMOICHCTBYFOIIMX PHUIIOKCHUM.
OCHOBHBIE CBEJICHHUS

KoMIutekesl B3aUMOAEHCTBYIOIIMX TPHIOKEHUN CO3MAI0TCSA B COOTBETCTBYIOIINX
OIEPAIMOHHBIX CpPe/laX, Kak Ha0Op caMOCTOSTENBHO paboTaromux cucteM. HanGonee
u3BeCTHBI Takue komruiekebl, kak: OpenOffice, LibreOffice, Microsoft Office (MS Office) u mp.

Hawu6osee 3¢ GeKTHBHBIM KOMILICKCOM aBTOMATH3AIMHU JICIONPOM3BOICTBA SBJISIETCSI
MS Office. OOGBIYHO OH BKIIFOYAET:

e TekcToBbIH mporeccop Word;

e TabnuuHbIi npoueccop Excel;

e CHCTEMY /IS CO3/IaHus npe3eHTarmii PowerPoint;
e CHCTEMY yIpaBjeHus 0a3amMu JaHHBIX ACCESS.

Kpome toro, B MS Office Moryr BxoauTh cpeictsa Jyisi pabOThl ¢ JIEKTPOHHOM
MOYTOM, /IS TUIAHUPOBaHMs paboThl oduca u T.II.

Kaxnoe npunoxenue B MS Office nmeeT KOHKpeTHOE Ha3HAYEHHUE, OJHAKO PacIio-
JaraeT CTaHJapTHBIM HHTEP(PEHCOM, MPUCTIOCOOICHHBIM K PEIICHUIO 3a/1a4 [TPOTrPAMMBI.

[Tporpammer MS Office umeror cpeacTBa Uit B3aUMOJICHCTBHS, 00ECIICUNBAIOT He-
00XOIUMBIii IOCTYTI K IaHHBIM, CO3/IaBACMbIM B Pa3IMYHbIX MPUIOKEHHUX. Bee 3To naer
BO3MOXHOCTb 3()(PEKTHBHOTO CO3/IaHUsI KOMIUIEKCHBIX JOKYMEHTOB, B TOM YHCIIC U pa3-
HBIMH TI0J1b30BaTe sIMU. [10/] KOMITJIEKCHBIM JIOKYMEHTOM 3/1€Ch IOHUMAETCSI IOKYMEHT,
BKJIFOYAIONIMI TEKCT, TaOJHUIIbI, TPAQUKH, PUCYHKH U T. I

[1pu padote B unTerprpoBanHoii cpeae MS Office ncronb3yrores cieayronme noHATUS:

1) JlokymMeHT-mpHeMHHK — 3TO (aiiyi, coaepanuil JaHHbIC, CO3IAHHBIC B JPYTHX
nporpammax. To ecTb JOKyMEHT-IIPUEMHUK — TO COCTaBHOU JOKYMEHT.

2) JlokyMeHT-UCTOYHUK — (aiii, U3 koToporo Oepercs wHGOpMAIHMS.

3) OOBEKT — HEKOTOPBIN IEMEHT TOKyMeHTa ((hparMeHT TeKcTa, pUCYHOK, dpar-
MEHT WK Besl Tabiuua, rpaduk, quarpaMma H T. I1.)

4) TlpujioxeHue-KJIMEHT — MPOrpaMMa, ¢ MOMOIIBI0 KOTOPOH CO3/1aeTCs COCTaB-
HOU JIOKYMEHT.

5) IIpuiokeHue-cepBep — MporpamMma, B KOTOPOH €O31aeTCs OOBEKT.

CYHIGCTBGHHBIMI/I IIOHATUAIMU paCCManHBaeMOfI CpCAbl ABJIAIOTCA TAKXKE IMOHATUA
o crioco0ax oOMeHa JaHHBIMU MEXKIY NMporpaMMaMH U JOKYMEHTaMH.

O6Men JaHHBIMHU MCXKAY IMporpaMMaMi MOXKET OCYHICCTBIATHCA CICAYIOIIUMUA
croco0amu:

1) KomupoBanue u mnepemenieHue (BbIPE3aHHE) — 3TO MPOCTON MEPEHOC O0BEeKTa
U3 OJTHOTO TOKYMEHTA B IPYTOi 0e3 yCTaHOBICHUS KaKUX-INOO CBSI3EH.

2) Cps3biBaHHE — CIOC00, 00ECIIEUNBAIOIINH CBSI3b 00BEKTa C JOKYMEHTOM HMCTOY-
HUKOM, TJI¢ €r0 U3MEHEHHUS IMPOTrPaMMOii-CEPBEPOM aBTOMATHIECKH OTPaXKAFOT-
Csl B COCTaBHOM JOKyMeHTe. [Ipu 3ToM HEOOXOAMMO COXpaHEHHE JTOKYMEHTa-
HACTOYHHUKA.

3) Buempenne — obecrmeunBaeT CBsI3b 00BEKTa C MPOrpaMMOii-cepBepoM, HO 03
oTcnexuBaHus u3MeHeHui. [Ipy TaHHOM BUIE CBSI3U PEOCTABISAETCS BO3ZMOXK-
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HOCTh PEJAKTHPOBATh OOBEKT B COCTABHOM JOKYMEHTE CPEICTBAMH MPOrpam-
MbI-cepBepa. COXpaHATh JOKYMEHT-UCTOUYHHUK 37€Ch HET HEOOXOJMMOCTH, OJ[HA-
KO BHEJPEHHbIE OOBEKTHI YBEINUUBAIOT 00beM (haiina JOKyMEeHTa-IIpUEMHHUKA.

5.3 O6meH mauaeiMu B8 MS Office

Jlns peanuzanuu crocobo oomena ganubivu B MS Office ucnone3syrores ciemayro-
[IME CPEACTBA:

» Oydep oomena Windows;

e nUHAMUYECKUi oOMeH maHHbMu — DDE;

e TEXHOJIOTHS CBS3U M BHenpeHus o0bekTtoB — OLE;
» TtexHosorus ceszu B opuce (OfficeLinks);

e 3ameHa ¢opMmara (haiios.

Hcnonb3oBanue 0ydepa oomena Windows st KonupoBaHus U TIepeMelieHus Gppar-
MEHTOB JIOKYMEHTOB MEXIYy NPUIOKEHUSIMH aHAJIOTUYHO NEHCTBUIO 3TUX OINEpalui
B IIpe/ieiax OJHOTO JOKYMEHTa M OTJIMYaeTcsi He0OXOIUMOCThIO Mepexojia B COOTBET-
CTBYIOILIEE OTKPBITOE MPUIIOKEHUE. 3/1ECh UCIIOJIb3YIOTCS KOMaHbl: Buipezams, Konu-
posams, Bcmasump. BectaButh 00beKT U3 Oydepa 0OMeHa MOYKHO CKOJIBKO YTOIHO pas.
Kak npaBuio, npu konupoBanuu uHpopmanuu B Oydep ero nmpeasiayiiee coaepKumoe
IPOTAIAeT — €CIU TOJBKO MPHIOKEHHE HE TeperpykaeT (pyHKIMOHATBHOCTh CTaHAAPT-
Horo Oydepa oOMeHa onepariOHHON CHCTEMbI CBOMM, PACIIMPEHHBIM, ()yHKIIHOHAJIOM.

Casa3b Tvna DDE no3BosnsieT ycTaHOBUTh MOCTOSIHHYIO CBSI3b MEXKJY IBYMSI OTKPBI-
TBIMH TpUJIOKEHUsIMU depe3 Oydep oomeHa. [lopsiok BbImosHEeHUs padoT 374€ech clie-
JYIOUIMIA: 3aIyCKaroTcsl 00e MpOrpaMMBbl, BBIIEISIOTCS HEOOXOAUMbIe (parMeHThl J10-
KYMEHTOB, BBIIIOJIHAETCA KOMaHaa Konuposamas, B JOKyMEHTE-IPUEMHUKE YKa3bIBa€TCS
MECTO BCTaBKHU U BbI3bIBaeTcsl koManaa Ilpaexa/Cneyuanvhas écmaska. B nuanorosom
OKHE JJAHHOTO PEeKHMa BBIIOJIHIIOTCS HE00X0AUMBIE TIPOLIETYPHI.

Crioco0 cBsI3bIBaHMSI IPU 3TOM PEATTU3YETCS BKIIIOUEHHUEM KHOIIKU Bemagumse cé3n,
a croco0® BHeJpeHHs — KHONKOW Bcmasumep. 31ech cleayeT yuuThlBaTh, YTO HEBO3MOX-
HO YCTaHOBHTH CBsI3b € (hailiom, ellie He 3alMCaHHBIM Ha JTUCK.

Bcrapnsiemblil B TOKyMEHT-IPUEMHHUK (PparMeHT MOXKET ObITh M300pa’keH MOJIHO-
CTBIO WJIM B BUJIE 3HAUKa IIPH YCTAaHOBKE COOTBETCTBYIOILETO (hIaXKKa B TMATIOrOBOM OKHE.

Texnonorus OLE mo3BossieT uConp30BaTh BCTAaBKY 00bEKTa HETIOCPEACTBEHHO M3
JIOKYMEHTa-UCTOYHHUKA, YTO MOXKET ObITh YAOOHO Jil YCTAHOBJIEHMS CBSI3U C HEAKTHB-
HBIM MTPUIIOKEHHEM.

Buenpenne o0bekTa 3TUM CIIOCOOOM BBIMIOJIHAETCS B CIEAYIOIIEH MOCIeA0BaATEb-
HOCTH: YKa3bIBA€TCS MECTO BCTaBKH OOBEKTA, aKTUBHU3UPYETCS NMYyHKT Bcmaska/O6v-
€Km, B T1aJOTOBOM OKHE KOTOPOTO UCIOJIb3yeTcs BKIaaka Cozoams u3 ¢haiina c ykasa-
HUEeM HeoOxoaumoro ¢aina. Croco0 CBA3BIBAaHUS WM BHEAPECHUS peanu3yeTcs ¢uiax-
koM — CBsi3aTth ¢ (aiiiom.

C nomompto Bkinaaku Co3aars HOBBIN TyHKTa Bemaeka/O6vekm MOXKHO BCTaBUTh
B JIOKYMEHT OOBEKT B BUJE (pparMeHTa, B TOM UHUCIIE U3 BCIOMOTATEIbHBIX MPOTrpaMM
(manpumep, uz WordArt, ClipArt u T.1.).
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VYnpasnenue cBs3simu 00bekToB DDE nimn OLE BeimonnsieTcst u3 auanoroBoro okHa
Ilpagxa/Ceasu.

M3MeHeHHs B TIEpEHECEHHOM (PparMeHTe BBIMOJIHSIOTCS CPEACTBAMHU MPOrpaMMBbI-
cepBepa, KOTopasi akTUBU3UPYETCS ABOMHBIM IIETYKOM JICBOH KHOIIKH MBIIIH 10 TAHHO-
My O0OBEKTY (BBIXOJ — INETYOK BHE (parMeHTa).

M3meHeHHss MO>KHO BBINIOJHATH U B JIOKYMEHTE-UCTOYHHUKE, TIOCIIE COXPAHEHUS KO-
TOpOro (Ipy HAJIMYWU CBSI3M) OHU aBTOMATUYECKH MONAIAI0T B JOKYMEHT-TIPUEMHUK.

BHenpenne 0OBEKTOB MOXET OBITH BBIIIOJIHEHO M3 OTKPBITBHIX PSIOM TOKYMEHTOB
IepeMeIEHUEM (BblI€TIEHUE U OYKCUPOBAHNE MBILIBIO) MM KOTUPOBAHUEM (BBIJIEIICHNE
1 OyKCHpOBaHHE MBIIIbI0 ¢ HaKaTreM kiasuiu Ctrl).

Texnonorus OfficeLinks ocHoBaHa Ha MPOrpaMMHBIX BO3MOKHOCTSIX COBMECTHOTO
ucroiib3oBanus npuiioxxenuit B MS Office. B wacTHOCTH, 3TO OTHOCHUTCSL:

e K co3aanuto Tabmuisl cpeacrBamu Excel nenocpencreenno B Word. 3nech uc-
nosb3yercs kHomka — BeraBka tadmunbl EXcel;

e BHCIPEHHIO O0BEKTOB C MOMOIIBI0 MMyHKTa Bemaska (@Paitn, Pucynok, Oovexm).

3amena opmata (aiiyoB 11 COBMECTHOTO UCIIOJIB30BAHUS TAHHBIX MOKET BBIITOJI-
HATBCS KakK MPH UCIIONb30BaHuK (aitnos npuioxenuit MS Office, Tak u ¢aiinos npyrux
pOrpamm.

[1pu 3arpy3ke npeoOpazoBaHue MPOU3BOAUTCS uepe3 MyHKT Daitn/OmKpovims v qua-
noroBoe okHO Ilpeodpazosams ¢haiin.

[Ipu coxpanenun ucnonb3yercss nyHKT @aitn/Coxpanums Kax. . ./Bvieecmu 6 ¢hop-
Mame, T7ie yKa3bIBaeTCs GOpMaT JOKyMEHTa-IIPHEMHHKA.

Takum 006pa3oM, KOMILICKCHas paboTa MPUI0KEHUH 00ecIieunBaeT B paMKax OHOM
Cpelbl CO3/IaHKe MOTHOIICHHBIX JIOKYMEHTOB.

Bce neranu coBMecTHO# pabOTHI B MHTETPUPOBAHHOM Cpejie B KOPOTKOE BpeMs Te-
peurcianTh HeBo3MoXkHO. [list yenentHoro ocBoenust MS Office tpebyercs kpornoTiiBas
paboTa ¢ pyKOBOJICTBaMH T10 SKCIUTyaTalluy, y4eOHBIMH IIPOTpaMMaMHK U OOJIbIIIast IpaK-
THYeCKas paboTa 32 KOMITBIOTEPOM.

5.4 3ananue Ha J1abopaTopHyIO paboTy Ne3

5.4.1 OdopmieHne Hay4YHBIX JOKYMEHTOB

|. CpenctBa penakropa MS Word

1) Orkpotite okHo MS Word («oxymenT 1»).
2) Baeamute TekCT ¢ hopMynamu:
3) BsemuTe TEKCT C PUCYHKOM:

4) Coxpanute Qaiin B padouyeii nmanke c:\temp\kt mox umenem labkt3-1.

Il. Co3nanne koMiutekcHbIX qokymeHToB B MS Office

1) Ortkpoiite B MS Word okHO «/loKyMeHT2».
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CPEJICTBA PEJTAKTOPA WORD

Penaktop ¢opmysn ¢ uCNONB30BaHHEM 1IAOIOHOB MATEMAaTHIECKUX
CHMBOJIOB TO3BOMIAET OTOOPaXkarhk 3aBHCHMOCTH BHJIA:

%2 L *2
(Aa*)" = ZAai PI.; (1.1)
=1
2
— 207 e 2 _2
(Aa*y === [ze7 d-. (1.2)
ﬂ: —oo
Berpoennnlii rpadyuucckuii peaakTop npeaocTaBisacT BO3MOKHOCTE BBINOTHSITE C1e0Viou e
CXEMDbL:
OBBEKT
Cuerema
l]]'l)ﬁ]J‘sl.“rKElll[H
nugopmanmuu

2)

3)

4)

5)

Beeaute HI/I)KCYK3.33.HHBII71 TCKCT M BBIIIOJIHUTEC 3aJaHHBIC BCTaBKH 00BEKTOB CO-

TJIaCHO YKa3aHHBIM ITYHKTaM 3aJaHUs:

Otkpoiite B Excel daiin labkt2-1. Beinenure Tabnuity, ckonupyiite B 0ydep
Y BBITIOJTHHUTE €€~ BCTaBKY METOIOM «gHedpenuey (yHKT [IpaBka\CrnennaiabHast

BcTaBKa\BcTaBuTh).

B ¢aiine labkt2-1 Beigenute nuarpamMmy ¥ BBIIOJIHUTE €€ BCTABKY METOIOM

«ceeAasvlearue) C UCIMOJIb30BAaHUEM KOMAH/ NPCABIAYIICTO ITYHKTA.

BemmonHuTe BcTaBky prucynka u3 6ubmmorexku Word (myakr BeraBka\Pucynok\

Kaprunku). PazmMecTuTe prCyHOK ClipaBa OT 3arojioBKa JIaHHOTO JIUCTA.
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KOMIJUEKCHBI |
PucyHnok
JOKYMEHT

no mn.lIL6

IT0 JOKYMEHT, colepxamuili gaHHele (00BEKTEHI), CO3JaHHEIE B
JPYTrUX NporpaMmMax.

Ofvexm — 3MeMEHT JOKYMEeHTa (TeKCT, PHCYHOK, Juarpamma,
rabnuua u T.1.).

OOMeH JaHHBIMH MO3KET BBINOJHATHCH METOJOM JHHAMHYECKOTO
obmena—DDE.

Hanpumep, B TekcT, moaroroBneHuslii B Word, MOXHO BCTaBUTH
tabnuuy u rpaduk uz 3T Excel.

Tadonupa no m. I1.3.

I'padux no n. [1.4.

Texnonorus OLE no3BONAET BCTABIATh OOBEKTE
HeNOCPeJCTBEHHO U3 (aiina— HCTOYHHMKA HEAKTUBHOI MporpamMMel.

Hanpumep, Beimonuum BeraBky tadnuusl u3 bJ| Access u pucyHka
3 oGudauoTexku pucyHkos Word.

B/ mo n. IL.5.

6) Coxpanute aiin mox nmerem labkt3-2.

7) JIBOMHBIM IIETYKOM JICBOI KHOTIKH MBIIIH MO TaONuIe YOeAUTECh B TIOSBICHUH
unrepdeiica Excel.

8) B oxne Excel cMenuTe 3aroioBok rpaduka u Ha3BaHUe 0cH X, HAOIIOAaNUTe ITO
U3MEHEHHE B KOMIUIEKCHOM JIOKYMEHTE.

9) IIpemssBuTe npenoaasatento daiinsl labkt3-1, labkt3-2.

1) Kaxkoii mexanu3zm B Windows Mmo3BoJsieT IPOBOAUTh OOMEH JTaHHBIMH MEXIy
npunoxkenussiMu? Bapuantet otBeta: 1. OLE; 2. COM; 3. ROM.

2) CKOJIBKO pa3 MOKHO BCTaBUTh COJICPKHMMOE BCTPOSHHOTO B ONEPAIMOHHYIO CH-
ctemy Windows Oydepa oomena: 1. Oaun pas; 2. /IBa pa3za; 3. beckoneunoe
KOJIMYECTBO pa3; 4. 3aBUCUT OT BEPCUH OIEPAIIIOHHON CHUCTEMBI.

3) B uem 0COOEHHOCTH UCTOIL30BaHUS MeXxaHu3Ma CBs3bIBaHUE TIPH OOMEHE JaH-
HBIMH MEXIy Nporpammamu?



3AKITIOYEHHNE

Hayka 1 06pa3oBaHue IMEIOT MHOTO OJIMHAKOBBIX 33J1a4. DTO KacaeTcsi uHGopMaiu-
OHHOT'O O0OecIeYeH s, MPUMEHEHHUSI MAaTeMATUYECKUX M MHTEIUICKTYaIbHO-JIOTMYECKUX
METO/IOB PeUIeHHUs 3aa4, 0(pOpMIICHUS PE3yIIbTATOB, YIIPABICHUS YIEOHBIM IIPOLIECCOM
u T. 1. EctecTBeHHO, 37€Ch MPUMEHHUMBI HCIOJBb3YEMbIE B HAyYHBIX MCCIICAOBAHUAX CO-
OTBETCTBYIOIINE AJIEMEHTHI KOMIBIOTEPHBIX TEXHOJIOTHH.

OcHOBHBIM 00BEKTOM B CUCTEME 00pa3oBaHus sBIIsieTCst 00ydaemsrit. [Ipu aToM oc-
HOBHAs 3aJlaya 0Opa30BaHMs 3aKJIIOUAETCS B MPEIOCTABICHUU €My HEOOXOJUMOW HH-
dbopMaruu Mo u3ydyaeMoil TUCHUIUIMHE, O0ECIIeUeHUN ee” 3allOMHHAHUS W BBIPA0OTKE
YMEHUS UCIOJIb30BaTh 3HAHUS HA TIPAKTHUKE.

KomMriproTepHbie TEXHOIOTUU MPUMEHUTENIBHO K 00y4aeMoMy JOMOJIHUTENBHO pea-
JU3YIOTCS B CIEAYIOIIMX TUIIAX aBTOMATHU3WPOBAaHHBIX 00ydaromux cuctem (AOC):

1) HubopmannoHHO-CIIpaBOYHbIe, 00ECIIEUNBAIOIINE U3YUCHHE MaTepHaa i KOH-
cynbTanuu. J[aHHBIE CHCTEMBI MOTYT OBITh MOJIHOTEKCTOBBIMH, JTOKYMEHTAIIb-
HbIMH, (akTorpaduyecKuMu.

2) T'enepupyromiue 1jist aAaNTHBHOTO 00YYEHUS O] YIIPABICHHEM CUCTEMBI.
3) TuneprekcToBbie i GOPMUPOBAHUS 3HAHUI O] YIIPABICHUEM MOJIb30BATEIIS.

4) HWHCTpYKTHBHBIC, 00ECTICUMBAIOIINE OTPAOOTKY HABBIKOB (TPEHAXKEPHI, JICTOBbIC
UTPHI U T.1L.).

5) SKCHepTHHe, HCIOJIB3YCMbIC IJIsI KOHTPOJIA 3HaHUM H CaMOTECTUPOBAHUA.

KOHHGHTyaHI)HI)IMI/I OCHOBaMH JIs1 CO3JIaHUS aBTOMAaTU3UPOBAHHBIX O6y‘IaIOHII/IX CH-

CTEM SIBJISIFOTCS aJJallTUBHBIE aJITOPUTMbI OOYUEHUS 110 3apaHee ONpeAeICHHBIM CXeMaM
U METOJIbl UCKYCCTBEHHOT'O MHTEIIJIEKTA JUIs YIpaBJIeHUsl y4eOHBIMU MPOLETypaMH.

Jliig pernoaBaresnieil KOMIbIOTEpHbIE TEXHOJIOTUU B 00pa30BaHUU MOTYT OBITH IIPU-
MEHUMBI JUJIS1 PEILIEHUS CIEAYIOLUIUX BOIPOCOB:

1) TloaroroBka JIEKIIMOHHOTO MaTE€PUAIIa, HIEKTPOHHBIX YICOHHKOB.

2) Co3nanve HHOPMAIMOHHO-METOIMIECKOr0 00ECTICUSHHS 110 H3y9aeMBbIM KypcaM.
3) TloaroroBka IeMOHCTPAIMOHHBIX CPEICTB MOCPKKH TPOBEICHUS 3aHITHI.
4) ABToMaTH3alus MPOBEPKU 3HAHUH 00ydaeMbIX.

5) COop u aHaNM3 CTATUCTHUKHU JJIsi COBEPIICHCTBOBAHUS O0yUICHUSI.

ABTOMaTI/ISI/IpOBaHHI)Ie 06y11a}0m1/1e CHUCTEMBI CO3JAI0OTCA WM MPAMBIM IIPpOTrpaMMHU-
poBaHHUEM, WJIN C UCIIOJIB30BAHUEM NHCTPYMCHTAJIbHBIX CPEACTB: JICKTPOHHBIX Ta6J'II/IH,
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CPEICTB MOJATrOTOBKH mnpe3eHTanuii (POwerPoint), KOHCTPYKTOPOB AIIEKTPOHHBIX yueO-
HbIXx nocobuit (EasyHelp) u T. 1.

ABTOMaTH3UPOBAHHbBIE O0YYArOIIUE CUCTEMbI JOBOJIHHO MHOTOUYUCICHHBI, U K HUX
YHCITy MOYKHO OTHECTH KaK MPOCTEUIINE CPECTBA U3YUECHUS KypCOB AUCLMILINH, CIIpa-
BOYHBIE CUCTEMBI INPOTPAMM, JIEMOHCTPALIMOHHBIE CHCTEMBI, TaK U TMIIEPTEKCTOBBIC
U MyJIbTHMEANIHbIE (Harpumep, Inyuxioneous Kupuina u Megoous).
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TTOCCAPUI

Asmomamuszuposannvie obyuaiowue cucmemvi (AOC) — TporpaMMHBIE CUCTEMBI
BKJTIOYAIONIUE KPOME CIPAaBOYHON MHGPOpPMAIMU O KaKoW JuOO MpeaMETHON o0nactu
HO M CPEJICTBA MPOBEPKU 3HAHUHN MOJYYCHHBIX ITPH OCBOCHUU MaTepHala.

baza Oannvix — opraHu3oBaHHasE B COOTBETCTBUU C OINpPEIEIEHHBIMU IIpaBUIIAMU
U MOJiepKUBaeMasi B TaMsTH KOMITbIOTepa COBOKYIMHOCTh JIaHHBIX, XapaKTepu3yromias
aKTyaJIbHOE COCTOSIHUE HEKOTOPOM IpeaIMEeTHON 00JIacTH U UCTONb3yeMast AJis YAOBJIe-
TBOPEHUS MHPOPMAIIMOHHBIX MOTPEOHOCTEN MOIb30BATENCH.

baza 3nanuii — ctpykrypupoBaHHas uHpopMmanus (0a3a JaHHBIX), B ONpeIeTIEHHOM
o0JacTy 3HaHUM, C HE MOJHOCTbIO (POPMATTU30BAHHBIMU MOJISIMHU.

Bmopuunvie 0okymenmvi — JOKYMEHTBI, COJEpXKallde KpaTKyro OOOOIIEHHYIO HH-
dopmannio U3 OJHOTO WM HECKOJIBKUX MEPBUYHBIX TOKYMEHTOB: CIIPAaBOYHMKH, pede-
paTtuBHbIE U3AaHus, OubIMorpaduyeckre ykaszaTenu u T.1I.

Hnmeprnem — BceMMpHas cucTeMa OOBEIMHEHHBIX KOMIBIOTEPHBIX CceTell, mocTpo-
€HHas Ha UCII0JIb30BaHUU IpoTokoia [P n mapuipytusanuu nakeroB 1aHHbIX. MIHTEpHET
o0pasyeT rinobanbHOe UHPOPMALMOHHOE IPOCTPAHCTBO, CIYKUT (PU3HUECcKOi OCHOBOM
st Beemupnoii nayrunel (World Wide Web (WWW) u MHOXecTBa Apyrux cucrem
(pOTOKOJIOB) Mepeiayu JAHHBIX.

Komnvlomepnvlie mexuonocuu — 000OIIEHHOE Ha3BaHUE TEXHOJIOTMH, OTBEYAOIINX
3a XpaHeHue, nepenady, oOpabOTKy, 3alllUTy U BOCIPOMU3BEIECHUE MHPOPMALUU C HUC-
II0JIb30BAHNEM KOMITBIOTEPOB

Hayxa — ocoOblii BU TO3HABATENLHON AEATENLHOCTH, HAMPABICHHOW Ha TOJTyde-
HUE, YTOYHEHHE U PaclpocTpaHeHHe 00bEKTUBHBIX, CHCTEMHO-OPTaHU30BaHHBIX U 000C-
HOBAHHBIX 3HAHUU O MPHUPOJIE, OOIIECTBE U MBIILICHUH.

Ilepguunvie 00KymMenmbl — 3TO KHUTH, OPOIIIOPHI, MEPHOJUYECKHE U3IaHus (KypHa-
JIbl, TPY/bl), HAYYHO-TEXHUYECKHE IOKYMEHTHI (CTaHJapThl, METOIUYECKUE YKa3aHUs).

Hpumadeze UCCIe008anuss — 3TO HaXO0XIACHHUC croco0OB HCIOIB30BaHMS 3aKOHOB
npupoAabl 1 HAYYHBIX 3HaHPII>i, MOJIYYCHHBIX B (I)YHIIaMeHTaHLHLIX HUCCICOOBAHUAX,
B HpaKTI/I‘{eCKOﬁ JACATCIIBHOCTH YCJIOBCKA.



Pecpeccuonnwiti (numeiinvlii) ananuz — CTATUCTUYECKHHA METOJ HMCCJIEJOBAHHS 3aBU-
CUMOCTH MEXIY 3aBUCUMOM NMepeMeHHON Y U OJHOU WJIM HECKOJIbKUMU HE3aBUCHUMBIMU
nepeMeHHbIMH X1, X2, ..., Xp.

Teopemuqecmte uccneooeanust IIPOBOAATCA C LICIIBIO pa3pa60TKH HOBBIX METOIOB
peICHUA HAYYHO-TCXHUYCCKHUX 3a/1a4, 0606H_[€HI/ISI U 00BSICHEHUS OMIIUPUYCCKUX U 3KC-
NEPUMCHTAJIbHBIX JAaHHBIX, BBISABJICHUA 06H_[I/IX SaKOHOMepHOCTefI Hn UX cbopManmauI/m.

Dynoamenmanvhvle HAYUHblE UCCIe008AHUsL CBSI3AHBI C U3YYCHHEM HOBBIX SIBJICHUN
Y 3aKOHOB MIPHPOJIBI, C CO3/IAaHUEM HOBBIX MPUHIIUIIOB HCCeA0BaHuH ((u3nKa, MaTeMa-
THUKa, OMOJIOTHS, XUMHUS U T. I1.).

Oxcnepmmuvle cucmemvl — 3TO TIPOTPAMMHBIC KOMIUIEKCHI, HCIIOJNB3YIOIINE 3HAHUS
B IPEAMETHOM 00JacTH M CIIOCOOHBIE Ha MX OCHOBE C IOMOINBIO JIOTMYECKHX (pac-
CY)XICHUH) mpaBui (GOPMYIUPOBATH BHIBOJABI O COCTOSHUHM CHCTEMBI, OCHOBAHHBIC Ha
aHaIM3€ MOJIENIU MPEACTABICHUS SKCIEPTOB O 3aKOHOMEPHOCTSIX €€ (yHKIMOHHPOBA-
HUS.? DKCIEpPTHAs CUCTeMa OOBIYHO BKJIIOYACT: MOACHUCTEMY OOIIeHHs, 0a3zy 3HAaHWM
C MOJICHCTEMOI HaKOIIJICHUS 3HAHUH, pelIalomuil 010K, moacucreMy oobsicHenus. [lan-
HBbIE cUCTeMbl Hanboisiee 3 (GEeKTUBHBIC U aHAIHM3a MPOIECCOB M SBJICHHUN, KOTOPHIE
CIIOYKHO TPE/ICTABUTh MaTEMAaTUYECKON MOJIETIBIO.

Dmnupuveckuii Memoo no3HaHuss OCHOBAaH Ha HETIOCPEICTBEHHOM HAOIOACHUY U U3-
MEpPEHHH O0HEKTa UCCIICIOBAHUS.



