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BeefeHne

CTBa N CTPYKTYPY MH(OPMALMK, 3aKOHOMEPHOCTU Y MPUHLUMbI
ee co3faHua, npeobpa3oBaHWsA, HAKOMIEHUA, nepesayu u uc-
NoNb30BaHUA B pa3/inyHbIX Cepax Yes0BeHECKON XKN3HeAeATeNbHOCTH.

NHdopmauma (ot natuHcKoro informatio — pasbsACHeHUe, U30Xe-
HWe) —3To Habop CBefeHMiA, NepeaBaeMbliX B pa3/IMYHbIX CUCTEMAX, Ha-
YyMHas OT PacTUTENbHOIO0 MMpa 1 3aKaHYMBas YenoBeYeCKMM 06LLLEeCTBOM
B LLE/IOM.

C TOUKM 3peHna maTeMaTuKu, nHpopmaumna — 3T0 KONIMYeCTBEHHAA
Mepa ycTpaHeHuUs (MK, No KpaliHei Mmepe, CHUXeHUs) HeonpeneneHHo-
CTW cBefleHWiA (NpefCcTaBneHNs) 0 HEKOTOPOM 06beKTe. HanmeHbLLee co-
o6LLeHMe, CHKatoLLee HeonpeaeIeHHOCTb 0 YeM-IM60 UK 0 KOM-NTM60,
MO>XHO cebe NpefCTaBUTb, KaK O4WH U3 [ABYX BapMaHTOB OTBETA, 06pasy-
IOLLMX NONMHBLIA Habop (pa/HeT, nmeeTca/oTcyTcTBYeT U T.M.). O6beM Mo-
[06HOro co06LLEHNSA COOTBETCTBYET MUHUMaNLHOW NOPLMN MHPOPMALMK
1 Ha3blBaeTCH 6UT.

WHpopmauma matepmannsyerca B BUAe CUTHaN0B. B TeEXHUYECKUX Cu-
cTemMax Mo CUrHasiomMm NoHVMaeTcs U3MEHSAOLLNIACA BO BPEMEHM (pr3nye-
CKWA npouecc, napameTpbl KOTOPOro MOryT NMPUHUMATb TEXHUYECKN pas-
MYMMBble 3HayveHua [1].

Mpun Mcnofb30BaHUN BCe COBOKYMHOCTU 3HAYEHWIN NapaMeTpa B HEKO-
TOPOM Aunana3oHe roBopAt 06 aHasoroBOM CUTHane, eciu e peyb UAet
0 PMKCMpOoBaHHbIX (pa3peLLeHHbIX) 3HaYeHNAX —O0 AUCKPETHOM UNN Lng-
POBOM CUTHae.

YHuBepcanbHbIM TEXHUYECKUM CPeACTBOM 06paboTKM MHhOpMaLLMK AB-
nseTcs KoMmnbtoTep. Hactoswee yuebHoe nocobume CoAep>XUT MUHUMaNbHO
Heo6XoAnMble CBEAEHMSA O NPUHLMMNAaxX paboTbl KOMMNbIOTEPA, AaeT npea-
CTaB/IEHNE 0 COBPEMEHHOM COCTOAHUW W HaMpPaB/NEHWUM PA3BUTNA KOMMbIO-
TepHOW TEXHWKM U NPOrpamMMHbIX CPeACTB, N03BOAET NPUOBPecTn Havab-
Hble HaBblKM PaboThbl NPU peLleHnn NPaKTUYeCKnX 3agau.

M H(hopmaTurKa SIBNSETCA HAYKOIN, KoTopas n3yyaet obuyue CBOM-



BBefeHne

CNnoBO «KOMIMbOTEP» MPOUCXOAUT OT NATUHCKOrO rnarofia «computo» —
cuMTaTh, BbIYMCNATL. B aHIMUMIACKOM fA3blKe, U3 KOTOPOro 3aMMCTBOBaHO
3TO C/I0BO, «computer» 6YKBa/bHO 3HAYUT «BbIYNCAUTENb». KaK TeXHMYe-
CKUIA TEPMUH CMIOBO «KOMMbIOTEP» NPUOGPENo 60nee LWNPOKUIA CMbICA:
3NeKTPOHHOE YCTPOMUCTBO 415 NPOrpaMMmnpyemoii 06paboTKIN AaHHbIX.

O6patmMca K uctopun. Bmecte ¢ nepBbIMU NpU3HaKaMn pasgeneHuns
Tpyday YenoBeKa BO3HUK/IA HEOOXOAMMOCTb B CYETHbIX YCTPONCTBaX. ANs
HeC/I0XHbIX onepauunin 3a4acTyto 6bI10 4OCTAaTOYHO NanbLeB pyk. Ho no-
TPeBHOCTb B BbIYUC/IEHMAX BbIXOAMNA 38 PAMKM BO3MOXHOCTEN NOJ00OHOr0
«KanbKynsTopa». 13 BCcex yCTPONCTB M NPMUCNOCOGNEHNIA, NCMOMb3YEMbIX
AN5 BbIYUCNIEHWIA, HaMbonee NPaKTUYHLIMU OKa3anuch cyeTobl. 306peTe-
Hbl OHW 6b11K 6onee 1500 neT Ha3ag.

Tonbko B XVII Beke NOSIBUNNCH CYETHbIe YCTPOWCTBA, COCTaBUBLUNE
HEKOTOPYI KOHKYpeHLMio cyeTam. lMpexzae BCEro aTo yCTPOMCTBO LIOT-
NaHACKOro yyeHoro Jp)koHa Henepa, KOTopbI gan onpeaeneHune norapuo-
MY W1, UCNOJIb3YS CBONCTBO NlorapugMa nponsseeHns asyx umcen (KoTo-
Pbli paBeH CymMMe NorapuMoB COMHOXMUTENENR), cO34an MexaHnyeckoe
YCTPONUCTBO A/ YMHOXEHUS YnCen.

Cnepyrowmm 3TanoM pasBUTUA MeXaHUUYECKMX CYETHbIX YCTPONCTB
MOXHO CYMATaTb CYMMUPYIOLLYHO MallnHy (PpaHLy3CKOro y4eHOro n n3o-
bpetatens Mackans. bnes Mackanb, CbiH CO0OPLLMKA HANOMOB, MPOXWUN
Bcero 39 neT, HO BOLLEN B UCTOPUIO KaK BblAaroWwmMiics mateMaTuk, pu-
3UK, nucartenb U unocod. Ha MbICb 0 CO34aHUU CYMMUPYIOLLEA Ma-
LWWHbI €ro HaBeno HabngeHne 3a 6eCKOHEUYHbIMU U YTOMUTENbHBIMU
pacyeTamu cBOero otua. 3a gecatunetme bnes Mackanb noctpoun 6onee
50 pa3inyHbIX BapMaHTOB CYMMUPYIOLLEA MallnHbl, Ha3BaHHOW 1M Ma-
ckanuHoi (puc. 1).

Puc. I. Cymmupytowias mawimHa Mackans
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Cymmupytowias mawnHa Mackana npegcrasnsna coboi AWMk ¢ MHO-
roYncneHHbIMN WwectepeHkamun. CknafbiBaemble YNCIa BBOAUINCE NYTEM
COOTBETCTBYHOLLEr0 NOBOPOTa HAabOPHbLIX Konec. Kaxaoe Koseco ¢ HaHe-
CEHHbIMWN Ha HeM fefieHnAMM 0T 0 O 9 COOTBETCTBOBA/IO OAHOMY pa3ps-
Ly LeCcATUYHOro yumncna. N36bIToK Haf 3HauYeHMeM 9 KOeco rnepeHocuno
Ha 60/ee «CTapLlee» Koneco (pacnosaraBLueecs fieBee), nosopaymBas ero
Ha O4HO geneHve Bneped. OcTanbHble apuPMeTUYecKme onepalun Bbl-
NOMHANUCH Ha lMacKanuHe NPy NOMOLLW JOBO/IbHO Hey06HON npoueay-
Pbl MOBTOPHbIX CMIOXEHWUA.

MepBas MallnHa, NO3BONABLLUAA, HAPALY CO CNOXKEHWEM, NIerKo Npomn3-
BOAMTb ONepauumn BblYUTaHWUA, YMHOXEHUSA U feNeHnsa 6blna n3obpeteHa
no3)xe B Tom ke XVII Beke B 'epmaHumM. 3acnyra atoro u3obpeteHumsa npu-
HagnexuT Fothpuay Bunbrensmy JienbHuuy. PelleHune n3obpectu mexa-
HUYeCKoe YCTPOMCTBO A5t apuhMeTUYECKMX pacyeToB ObIS10 MPUHATO UM
nocsie 3HaKOMCTBa C ro/IlaHACKMM MaTeMaTUKOM M aCTPOHOMOM XPUCTU-
aHOM ["toreHcoM, KOTOPOMY NPUXOAWIOCH PErYNSPHO BbIMOMHATL BPYyY-
HYHO rpOMO3/KKME U TPYA0EMKUE BbIYUCNEHUS.

B 1673 rogy J1eii6HWL, N3roToBUA NepBbIi MeEXaHUYeCKNA KanbKynsaTop.
ATOT MexaHM3M caenan aBToMaTu4yecKUMM NOBTOPEHUS, HEOOXOAMMblE
AN YMHOXEHUs 1 geneHuns ymucen. OfHako npocnasuscs SleibHuy, npe-
X[1e BCero He 3TOM MaLlIMHOM, a co3faHnem angdepeHLManbHOro U UHTe-
rpasbHOro cuucneHuns (napannensHo ¢ Micaakom HblOTOHOM) Y CUCTEMBI
[BOVYHOIO CUMCNEHMSA, KOTOPas MO3XKe Hallia NpyuMeHeHne B LU POBbIX
YCTPOWCTBAX.

3 Bcex n3obpetarteneit NpoLwbiX CTONETUIA BVXKE BCEro K CO34aHUI0
KOMMbOTepa NoAoLLEeN aHr MMNCKUIA ydeHblin Hapnb3 Ba6ongpk. B 1833 rogy
OH NpefcTaBUA NPOEKT aHAIMTUYECKOW MalLKHbI, KoTopas A0/KHa Oblna
BbINO/IHATb Pa3HOOOpPa3Hble BbIYMUC/NTE/IbHbIE OMepaLnumn B COOTBETCTBUM
CMHCTPYKLMAMU, 3aaBaeMbIMU1 OMepaTopoM. B AeiiCTBUTENIbHOCTY 3TO BbiN
nepBblii YHMUBepPCasibHbIA KOMMbOTEP. AHannTnyeckas mawuHa (puc. 1)
nmena Takme KOMNOHEHTbI, KaK «kKOHTOpa», «MefibHULa» N «cknag» (B CO-
BPEMEHHOM TEPMUHONOTMN — YCTPOMCTBO yrpaB/ieHns, apupmMeTmKo-
norunyeckoe ycTtporictso (AJTY) n namsaTh), COCTOALLNE U3 MEXAHUYECKUX
PbIYaXKOB, LLIECTEPEHOK, Mepeaay, 3allefloK, YacoBblX MeXaHU3MOB U Mp.
Mamatb BMewana 100 copokopaspafHbIX yncen. MNpeasapuTensHO pasme-
LW EeHHbIe B MamMATK 3TN Y1C/a OCTaBa/IMCb B HEW [0 TEX MOpP, NoKa He Obln
BOCTPe6OBaHbl ANS BbIYNCNEHNIA B «MeNbHULE». Pe3ynbTaTbl onepawnii
Nn60 0TNPaBNAINCL 06paTHO B NamATb, M6 pacneyaTbiBaINCh. NHCTPYK-



BsefeHue

uUnmn (KomaHzbl), onpegenstouime nocnefoBaTe/isHOCTb AeACTBUIA, BBOAU-
NVCb B aHA/IMTUYECKYHO MaLLIMHY C MOMOLL b Habopa (Konogbl) nepokapT
N aHanM3mpoBanuch (AeLnppoBbIBaNNC) B CNeLmanbHOM YCTPONCTBE Nog,
Ha3BaHNEM «KOHTOpax.

AHanuTnyeckaa MalinHa, Kotopas B CBOEM OKOHYaTe/IlbHOM BU/E OKa-
3a/1acb pasMepoM He MeHee Xene3HOA0POXHOro TI0KOMOTUBa, COCToANa
13 601ee YeM NATUAECATU ThICAY CTaSIbHbIX, MEAHbIX U AepPeBAHHbIX Mexa-
HUYeCKuX feTanein n NnpMBogmunach B ABMXKEHME NapoBoi mawmnHoin. Op-
HaKO 3anyCcTUTb ee B paboTy Npu XMU3HW aBTopa He yaanock. B 1910 roay
OHa 6blna Bce-Taky 3anyuieHa B paboTy 1 B 4EMOHCTPALMOHHbIX LieNsiX Bbl-
NoMHMNa pacyeT TabunLbl CTEMNeHein uncna %c TOUHOCTbIO 40 20 AecATUY-
HbIX pa3psaLoB.

Cknag
Komanga [JaHHble 21233456.. .
_I Mes 54336655 .
Komropa | > | V&™HH@ | o _ g 98533778
Konoaa 12122000...
nepokapT
PesyneTar
PaccuutaH Ha 100
Mevatarouiee 40-paspsifHbIX
YCTPOIACTBO uncen

Puc. 1. Cxema AHanMTMYECKOI MallMHbI Yapnb3a Babonaxka

306peTaTenn KOMMNbOTEPOB B MePBOI MNOMIOBUHE 4BaALATOro CTONETUS
Nnosly4nnv B CBOE pacnopsXXeHne 3/1eKTpoOMexaHU4YecKne pene, aNeKTPoH-
Hble NaMrbl U Apyrve 3MeKTPOTEXHUYECKE KOMMOHEHTbI. [epBblii B MUpe
HEMEXaHNYECKNiA KoMNboTep, co3AaHHbIn B 1939 roay xopakem ATaHaco-
BbIM, NpodeccopoM (hn3nKK Konnemka wrara Aosa, Umen apupmMeTrko-
NOTMYeCcKoe YyCTPOMCTBO, BbIMO/THEHHOE HA 3/IEKTPOHHbIX Namnax, naMmsTb
Ha KOHJeHcaTopax, onepmpoBan JaHHbLIMW B 4BOUYHOM NpeAcTaB/ieHUM
1 HasbiBancs ABC. KoMMbOTEP Ha 3NEKTPOMEXaHUYeCKnX pene 6bin 3a-
nyuweH Fosapaom AinKeHOM YyTb No3xe B 1943 roay n HasbiBancs Mapk |.
Bo BpemMs BTopoit MMpOBOIA BOMHBI OH UCMOMb30BaNCA ANs pacyeToB 6an-
NMCTUYeCKNX Tabnuu 6eperosor aptunnepun CLUA. Ana paclwim@poBKM
CEKPETHbIX KOA0B HEMELLKMX pagunorpamm B Tom e 1943 rogy B AHIINK
B CeKpeTHOW nabopatopun «bneunn—napk» 6bla CO34aH cneumanm3npo-
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BaHHbI KomnbloTep Colossus, cofepykalii OKON0 ABYX ThICAY 3/1eKTPOH-
HbIX namn.

CnycTs BCero yeTblpe roga nocne n3obpeteHuns (B 1951 r.) nn1ocKocT-
HOro TpaH3ucTopa hupma «benn tenetoH naboparopmec» Havasna BbIMycK
NnepBOro MoJIHOCTbI0 TPAH3UCTOPHOro KomnbloTepa. OH HasbiBasica Tpa-
anc v cogepxkan npumepHo 800 TpaH3UCTOPOB.

Tonykom ansa cnefyroLLero atana pa3BmuTa KOMMbOTEPHON TEXHUKM MO-
CNy>Xunno n3obpeteHne B 1962 rogy UHTerpasbHOn MMKpPOCcxembl. OHa COo-
[ilep>xkana nepBoHavanbHO T0/IbKO 10 TpaH3MCTOPOB, HO UX KONNYECTBO (UH-
Terpaums) CTpeMUTeNbHO M HEYK/TIOHHO MoBbiwanock. U yxe B 1971 rogy
dasapaom Xoddgom 6611 13roToseH nepsblii MUKponpoueccop Intel 4004,
NMEBLLKIA B CBOEM cocTaBe 2250 3/1eMeHTOB. A Ha 6a3e MUKPOMNPOLLECCO-
pa Intel 8008 (4500 aneMeHTOB), co3aaHHOro B 1972 roay, dasapa PobepTc
B 1974 rogy cobpan rnepsblii B MUPE MepCoHaNbHbIA KOMNbOTep AnbTaup.



1. BHyTpeHHee npencTaBieHne
WHhopmMaLmm

CucTeMbl CYMUCEHUSA

HOro YCTPOMCTBA 3aBUCAT OT TOr0, Kakas cMcTemMa CH4MCNEeHNSA No-
NOXeHa B OCHOBY €ro paboTbl.

Bce ncnosib3yemMble B HACTOALLLEE BPeMS CUCTEMbI CUUCTIEHUA MOXHO pas-
[ennTb Ha fiBe 60/bLIMe TPYNMbl: NO3UUMOHHbIE U HEMO3ULMOHHbIE. K Mo3u-
LLMOHHbIM OTHOCATCH Te CUCTEMbI, BEC LM pPbI B KOTOPbLIX 3aBUCUT OT Me-
cTa (Mnn No3nymmn) aTon LG pbl B Yicne. B HEMO3NLMOHHbIX CUCTEMAX HeT
NoA06HOM 3aKOHOMEPHOCTU: TaM 3HaYeHue Ludpbl HEM3MEHHO U He 3aBU-
CUT OT ee MecTa B ymncne. 13 HeNO3NLUMOHHBIX 40 HalKX fHEeRn coxpaHu-
nacb TO/IbKO pYMCKasa cucTema cuncnenus. Hanpumep, 3anuce MDLCXTV
B 3TOM CMCTEMe 03Ha4aeT HM YTO UHOe, Kak yucno 1000 + 500 —50 + 100 +
+ 10—1+ 5= 1564. B atoi cucteme / —3Tto egnmHmua, V—natb, X —fe-
cATb, L — natbgecAr, C—cT10, D —natbcoT, M — ThicAYa.

Mopa3fo 60see MHOMOYMUC/IEHHYIO Tpynny 06pasyroT NO3MLNOHHbIE CU-
cTembl cuncneHus [1]. N3 Bcero MHOroo6pasns no3MUNOHHbLIX CUCTEM
Hanbonbllee pacnpoCcTpPaHeHMe NONYYMIN NPaBOCMELLEHHbIE KAHOHMYe-
CKMe CUCTeMbI CYUMCIEHNSA. B TaKMX CUCTEMAX UCMOMb3YHTCA TONIbKO LuUg-
pbl, COOTBETCTBYIOLME 3HAYEHUAM MONOXUTESIbHOW NONYOCH LeSbIX YK-
Cefl, HaTypa/ibHble OCHOBAHMA N eCTECTBEHHbIV nopagok secos (0, 1,2...).
06 3T1X cucTemax 1 NOMAET peyb B NOCNEAYOLWEM U3NTOXKEHUN.

Pa3nnuaroT jBe OCHOBHbIE XapaKTePUCTUKN CUCTEMbI CUUCTIEHNSA: OCHO-
BaHWe 1 anasnT. OCHOBaHMEM CUCTEMbI CUUCNEHUA CNYXUT YACNO, CTe-
NMeHb KOTOPOro ABNAETCA «BECOM» LM(pbl B 3Ha4eHUM ynucna. OT OCHOBa-
HUA 0bpasyeTca U Ha3BaHWe CUCTeMbI cUUcieHUs. Homep no3numm umugpsbl
B UMC/e ABNAETCA NoKasaTe/NeM CTerneHW OCHOBaHUA. Mo3nunm Hymepy-

B 3HAUYUTE/NbHOW CTEMEHMU XapaKTePUCTUKN nto60oro BblYUCANTENb-
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HOTCA C HYyNs crpa.a HaneBo. ANgaBnT CUCTEMbI CHUCNEHUA —3TO Habop
U1gp, C NOMOLLLI KOTOPOro 3anucbiBaeTcA YnMcno. AToT Habop Bcerga
HauyMHaeTCs C HYNS N 3aKaH4YMBaeTCs LUMPOK, NpesLlecTBYOLLen OCHO-
BaHuto (Tabn. 1).

Tabnmua 1
Cuctema cuncneHus OcHoBaHue ANDaBUT CUCTEMbI CUUCIEHNS
[BonyHas 2 o4
BocbmepnyHas 8 04,2,3,4,5,6,7
[JecatnyHas 10 0A,2,3,4,5,6,7,8,9
LLlecTHaaLaTepuyHas 16 04,2,3,45,6,7,89,A B,C,D, E, F

[ns 060l MO3NLUOHHOI CUCTEMbI CUMCNEHMS cnpaBeanunsa opmy-
na 3HaueHus uncna

(an\an 2-m"0,a-1a-2mm-T)b =
=aH (" 1+aH " 2+... tapl+tal’ +a grita b 2+...+a_Jfm 1)

rae b — ocHoBaHue cucTeMbl CHUCNEHNS, &, —UUdpa U3 andasmnTta cucTe-
Mbl cuncneHus (0<ai <b).

MpumeyaTesibHO, YTO MPOM3HOCA YNCAUTENbHbIE, Mbl MO CYyTK ieNa npo-
rosapusaem opmyny (1). Cuctema cUMCNEHUs YKa3bIBaeTCs 06bIUHO NOJ-
CTPOYHbIM MHAEKCOM. ECNM MHAEKC OTCYTCTBYET, CUMTAETCS, YTO YMC/IO 3a-
[,aHO B [1ECATUYHOI CUCTEME.

Mpumepbl

1234 = 12103+ 2 « 102+ 3101+ 4 « 10°

1234g = 1+83+ 282+ 381+ 4+8°= 512 + 128 + 24 + 4 = 668.

123416= 1163+ 2 +162+ 3+ 161+ 4 « 16° = 4660.

00111010,112- 1.25+ 1.24+ 1.23+ 1.21+ 1.2-1+ 1.2%2-

=32+ 16+8+2+ 05+ 0,25 = 58,75.

Mpu pelieHnn NoA06HLIX NPUMEPOB YA0OHO NOMb30BaTLCSA TabnuLen
cTeneHei ocHoBaHus (Tabn. 2).

Tabnmua 2
n 7 6 5 4 3 2 1 0
2n 128 64 32 16 8 4 2 1
8i 2097152 262144 32768 4096 512 64 8 1

16" 268435456 167777216 1048576 65536 4096 256 16 1
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1. BHyTpeHHee NpejcTaBneHne nHgopmaLum

B nepByto ouepeab NpenMMyLLeCcTBa MO3ULMOHHbIX CUCTEM CYUCNEHNUS
NPOSABNATCA NPU BbINOTHEHUN apUMETUYECKNX OnepaLmii.

Mpumvep. PaccunTaiiTe pesynbTaT BblpaxeHus 378+ 1538= 78

BbluncneHnsa yaobHee Npon3BoanTb «B CTONOMK». B MnagLiem pasps-
ne nonyyaem 7 + 3 = 10. MOCKONbKY cnaraeMble 3afaHbl B 8- CUCTEME
n 10 >8(8 —3T0 OCHOBaHWE CUCTEMbI CHMCNIEHNS) Ha 2, IBOIKA OCTaeTCA
B TeKyLLel No3nLunm, a 8 —B BUAE eAUHNLbI NEPEHOCUTCA B CTAPLLUIA pas-
pad, Tak Kak 6on1ee cTapLimnii paspsai LOMHOXaeTCcst Ha OCHOBaHUe 8 B CcTe-
NneHW Ha eAnHULY 60/bLUEN, YeM B pacCMaTpUBaeMoM pa3psge. AHanormy-
HO paccuMTbIBatOTCS pe3y/bTaTbl B OCTa/IbHbIX pa3psjax:

378

+1538
2128

OTBeT: 2128

Mpumep. PaccunTarite pesynbTart BolpaxeHus A716+ 1EFB = 716

PeweHune. Paccyxaaem cnegytowmm obpa3om. B Hynesom paspse nme-
eMm 716+F16=7+15=22. lMony4yeHHaa cymma MPeBOCXOAUT OCHOBaHue

16 Ha 6. OTa UKnpa oCTaeTcs B TEKyLLen no3nynmn, a 16 —B BUAE eAnNHMN-
bl 406aBNAETCA K CNefyroLLeMy Nno CTapLIMHCTBY paspsaay, B LaHHOM Clly-
Yae —K MepBoMy. TO Xe NpaBunI0 NPUMEHAETCA K OCTa/lbHbIM pa3psagam
cnaraembix:

AT,

+1EF,

296,
OtBeT: 296156

MpuMepbl 415 CAaMOCTOATENIbHOTO PELLEHMS

17E16+ E8B-? B 1Ai6+B4Bi6 - ?i6 A24%6+ 2CCH= 7D
A7i6 + E4i6 = %6 D26+ BF6= 26 CA416+FF16=25
258 + 738= 78 45,+630= 70 44,+ 26, = 7,



OCHOBBbI MPEACTABNEHNA U OBPABOTKM JAHHbIX B LIM®POBbLIX CUCTEMAX

Mpeo6pa3oBaHUa MeXAY NO3ULNOHHBIMW CUCTEMAMMN CYUCNEHNN

Mpeobpa3oBaHuMe Yncna n3 No60M HeleCATUYHOM CUCTEMbI CHUCNEHNUA
B AeCATUYHYIO CBOAUTCA K MUCNONb30BaHMIO hopMynbl (1) (CM. npumepsbl).
Mpeobpa3oBaHue Yncna U3 AeCATUYHON B UHYIO HEAECATUYHYHO CUCTEMY

cBofl
" Bbl

UTCA K Pa3NOXEHMI0 3TOro YMcna no CTerneHsaM HOBOFO OCHOBAHWS
MONHSAETCSA ABYMS CNOCO6aMU:

ANS LENoii YaCTun uncna METOOM AeNeHNs ¢ ocTaTkoMm (puc. 1). B kaue-
CTBE [1eNIMTEeNs UCMONb3YeTCS OCHOBAHWNE CUCTEMbI CUUCNIEHUS, B KO-
TOPYI0 OCYLLeCTBNsETCS Npeo6pasoBaHme. YacTHOE Ha KaK4oM Luare
[eNeHNs 3anucbiBaeTcs CieBa oT YepThl, a M3 0CTATKOB (hopMUpYeT-
Cs UICKOMOE YM1Ccho;

[JecaTnyHoe B ABOMYHOE JecatnuHoe [JecatnyHoe
B BOCbMepUYHOe B WWeCTHajLaTepu4HoOe
WcxopgHoe yucno
(nenumoe)
/ OcrtaTokK OcTaToK Ocrarok
58 645 645 16
29 80 40 16
14 10 2 16
7 1 0
3 0
é ~ X y e
LLOKb 12058 28516
/
OcHoBaHune  PesynbTar PesynbTar PesynbTart
(nenutenb)
58 = 1110102 645 = 1205/8 645 = 28516
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Puc. 1. MeTtog ieneHunsa ¢ 0OCTaTKOM

NSt APOBHON YacTK Yncna MeToA0M NocNef0BaTeIbHOr0 YMHOXEHMS
(puc. 2). BgaHHOM criyvae Ha KaXk0M Luare Ha OCHOBaHWe CUCTEMb!
CUMCNIEHUS YMHOXAETCS TO/IbKO AP06Has 4acTb U PUKCUpyeTes Lnd-
pa, nepexoasiias B Hyneson paspsg. NpeobpasoBaHue 3aKaH4YMBa-
eTcs NPy Hyne UNun nepuoje B APO6HON YacTn 0UYepeHOro 3HaUYeHus
NM60 No AOCTMXKEHUN TPebyeMoil TOYHOCTMN.



1. BHyTpeHHee npefcTaBneHne MHdopmaum

[JlecatnuHoe B JBONYHOE [JecatunuHoe JecaTnuHoe
VcxogHoe B BOCbMepUYHOe B LUECTHaALaTepn4HOe
4ncno 0.8125 Hexongoe Hcxoanoe
' qUCJIO 03125 YHCITIO
2 0 078125
-1, 625 8 16
2 K29 —125
X1,25 8 16
5 40 810
X0,
2 Pesynbrar PesyabTar
10 /
0,11012 v v /
PesynbTar 0,245 0,C846
0,8125 = 0,11012 0,3125 = 0,248 0,78125 = 0,C8x6

Puc. 2. MeTog nocnefoBaTte/ibHOro YMHOXEHUS

B3anMHble npeobpa3oBaHust mexay 2, 8 16-i cuctemamm OCHOBaHbI
Ha POACTBEHHOCTWN MX OCHOBaHWii. O6paTuUTe BHUMaHWe Ha CNefytoLyto
3aKOHOMEPHOCTb B NpeanaraeMoii ganee tabnuvue cootsetcTeus (tTabn. 3):
KaXkable Tpu paspsga ABOUYHON CUCTEMbl COOTBETCTBYIOT OA4HOM Uudpe
BOCbMEPMUYHOW CUCTEMBI; KaX[ble YeTbIpe ABOMYHbIX pa3psiga — OAHOW

ungpe WwecTHagLaTeEPUYHON CUCTEMBI.
Tabnmua 3

CucTtema cumcneHms
[lecATUYHas [IBOMYHas BOCbMEpPWYHas LLIeCTHaaLaTepnyHas
0000
0001
0010
0011
0100
0101
0110
0111
1000
1001
1010
1011
1100
1101
1110
1111

3HayeHune yncna
bR RRBwo~vNourwNdRO
HBERRERBREB~Non~rwNn RO
TMUOWP>POO~NOUDRAWNRO
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OCHOBBbI MPEACTABNEHNA U OBPABOTKM JAHHbLIX B LIN®POBbLIX CUCTEMAX

3T0 N03BONIAET OCYLLECTBNATL NPeobpa3oBaHMUA COOTBETCTBEHHO MeEXAY
[BOVNYHOW M BOCbMEPUYHOM, a TaK)Ke 4BOUYHOM W LWeCTHaALaTEPUYHON Cu-
cTeMaMu NPOCTOIN NepeKoanpPOBKOI. TakuM Xe Cnoco60M MOXHO Npeoo6-
pas3oBaTh YNC/I0 MEXAY BOCbMEPUYHOM W LWECTHAALATEPUYHOM CUCTEMAMUA,
MCNONb3ys B KAYECTBE MPOMEXYTOYHOI0 pe3y/bTara 4BOMYHOE 3HAYEHMe.

Mpumep
[BOMYHas —>BocbMepuyHada: 000111010,11012=72,648

[IBOMYHas —>wecTHaguarepmyHad: 000111010,0010112=3A,2C6
BOCbMepuyHasa —>LecTHaguarepuyHas: 34,518-011100,1010012= 1C,/14[6

MprMepbl ANSi CAMOCTOATENBHOTO PELIeHUs
BbinonHuTe NpeobpasoBaHuns:
101110,012=?% 11011,0112=?% 11000,110112=?% 110,11112=?56

10111,1012=?10 11,0M2=?D 1001,1112=?1 101,01112=7?D

1234 =9 1332 =9 117,68=7D 22,48= 7D
MZIim-26 J/zy?e 13179=?5 254,3218=?5
BbinonHuTe aencTeuns:

ID $+328+1010110K2=?D 1216+25¢+1011011102 - 7
2E16+1010101102+438=?5 59%+138+1010111102=?5
46+1010011102+1C16=78 T 16+i68+iioiow 02=?D
1C16+538+101010102="8 5215+678+101011102=78
2816+10101102+438=?D 3416+1468+101111102=?5
61+101001102+1C18=25 T 16+1028+110101102=?D

BHyTpeHHee npeacTaBieHNe YNCNO0BbIX faHHbIX

B KomnbOTEpPAX NEPBOro NOKONEHUSA, Hanpumep B Mapk-1, 3a OCHOBY
Oblna NPUHATa AecaTUYHas cuctema. M3-3a aToro Bobibopa, a TakxKe 1 n3-
3aTOro, YT 3Ta BbIYMCNUTE/IbHAA MallMHa Oblfia peasin3oBaHa Ha 3/1eKTpo-
MeXaHUYeCKMX 3/IeMeHTax, OHa Mena o4eHb 60/bLLMe pa3Mepbl N YPe3BbI-
YaHO CNOXHYI cxemy (cogepkana 3304 pene, COeAMHEHHbIX MPOBOAAMU
obuwen npoTsxXeHHOCTbH 60nee 800 KM). KomnbioTep O Tak, paspabo-
TaHHbIN B 1945 rogy Ha OCHOBe AeCATUYHON CUCTEMbI, TaKXe Umen Ao-
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1. BHyTpeHHee NpejcTaBneHne nHgopmaLum

CTaTOYHO CONMAHbIe pasMepbl: cocToAn U3 18000 3eKTPOHHbIX namn, Be-
cun 30 TOHH, 3aHUMan naowasb 200 KB. M. M NOTPe6/1A/1 MOLLHOCTb OKO/O0
150 kBT.

KomnbloTep, Kak v nboe apyroe unhpoBoe yCTPOMCTBO, onepupyeT
C TaK Ha3blBaeMbIMY pa3peLleHHbIMU YPOBHAMY curHana. Konnyectso aTux
YPOBHEN COOTBETCTBYET MCMO/b3YEMOI B YCTPOMCTBE CUCTEME CHUCNEHNS,
a TOYHee —ee anaBuTy. Tak, gecATUYHAA cucTeMa TpebyeT Hannuus ge-
CATM TaKNX paspeLleHHbIX YPOBHEW AN Kaxkaon uudpsl ot 040 9. B 1o Xe
Bpems BOMYHAs cucTeMa 06X04MTCS BCEro 4BYMS pa3peLleHHbIMU YPOB-
HAMW CUTHaNa —Aans Hyna u eAuHuLbl. JaHHoe 06CTOATENLCTBO 0becre-
4yMBaeT NOBCEMECTHOE NCMO/Ib30BaHMWE IBOMYHON CUCTEMbI B COBPEMEHHbIX
NH(OPMaLNOHHBIX YCTPOCTBaX. MOCKO/bKY B KQYECTBE XapaKTepUCTUKN
CUrHana B LMGPoBbIX yCTPOMCTBAX Yalle BCEr0 MCNOb3YeTCA HanpsXXeHue,
NMPUHATO, YTO HY/Nb COOTBETCTBYET NoTeHuunany ot —0,5 1o +0,5 B., aeaun-
Huua oT +2 o +5,5 B (Tak Ha3biBaemas no3nTVBHAA NATUBONLTOBASA /10T -
Ka). CnefyeTt yNnoMsaHyTb, YTO NepBbIM coObpas KOMMNbIOTEP Ha OCHOBE [BO-
NYHOW cUCTEMbI HeMeL KNI yueHblin KoHpag Llyse B 1941 rogy. KomnbtoTep
NonyyYnn HasBaHue «Z3». OpuUrMHanbHbIM B 3TOM YCTPOWCTBE ObI/O elle
M TO, YTO KOMaH/bl BO Bpems ero paboTbl BBOAMNCH C MOMOLLbO NpefBa-
pUTENbHO OTNEPHOPUPOBAHHON KMHOMMEHKN.

AnemeHTapHbIM YCTPONCTBOM AN15i XPaHEeHUS 3HAYEHWA JBOMYHOTO pas3-
pafasABNSETCS TPUrrep, v 6uctabunbHblin 3aneMeHT. Ha puc. 3npueegeHa
YC/I0BHasA, T. H. MepeKoyaTebHas NI KOMMY TauyoHHasA cxema, NOACHA-
was npuHLMN ero paboTbl: NO4 4eACTBMEM BXOLHOIO CUrHaNa, 0603HauYeH-
HOr0 Ha PUCYHKe KaK BHeLUHee ynpas/ieHue, TPUIrep MOXeT NpUHUMaTh
OLHO M3 [BYX COCTOSAHUI N HAXOAUTLCA B KAXKAOM U3 HUX HEOrpaHU4eH-
HOe Bpemsi.

YnpasneHve Bbixop, [oNosKeH e ®usnueckoe  Jlornyeckoe
15 Bon epenowers e ditiae
t BepxHee +5 BonibT 1
|1=>
? HwkHee 0 Bosnbt 0
OBorsbT

Puc. 3. lornuyeckan (nepekntovaTensHas) CXxema Tpurrepa
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OCHOBBbI MPEACTABNEHNA U OBPABOTKM JJAHHbIX B LIM®POBbLIX CUCTEMAX

Ha npakTuKe 10rnyeckoe 3HayeHne curHana onpegensercs gnanasoHom
HanpsHXXeHu. Tak, B CXeMax Ha OCHOBE GMMONAPHOro TpaH3ucTopa eaun-
HMYHOEe 3HauyeHne COOTBETCTBYET HanpsxxeHuto >= 2 B, aHynesoe <= 0,8 B.

Kak y>xe 6b1710 yNOMSHYTO, O4UH pa3psag ABOUYHON CUCTEMbI CHUCTEHNA
OZJHOBPEMEHHO SIB/IAETCA eLLle N HAMMEHbLLEN nopunein nHpopmaymm, 6u-
Tom (bit —binary digit —aBonyHasa ungpa). Bocemb 4BOUYHbIX paspsagoB
obpasytoT 6aiT (byte —cnor, puc. 4). Kpome 6uta 1 6aita, MCNONb3YHOT
NPOW3BOAHbIE e4NHMNLbI UBMEPEHUA KOTIMYECTBA MHOPMaLNN:

Kunobant: 1K6ant = 2106ant = 1024 6anT;

Mera6ant: 1 M6anT = 20K6anT = 206aiT = 1048 576 6aiiT;

Mvra6ainT: 1M6ant = 20M6ant = 236anT;

TepabaiT: 1T6anT = 210l 6anT = 246anT;

MeTabant: 1M6anT = 210T6anT = 236aNT.

B ogHOM 6aiiTe pa3MeLLaroTCs eCTEeCTBEHHbIM 06pa30oM Liesble JBONYHbIE
yncna B AnanasoHe OT Hyns (Bce OUTbI HyNeBble) Ao Yumncna 111111112 =
= 255 (Bce pa3pagbl eAnHNYHbIE). TOT Xe pe3ynbTart gaet popmMmysia 3Haye-
HUS MaKCUMa/IbHOT0 YMCa B MO3NLNOHHON CUCTEME cUnCeHmsa Wwax =Hi- 1,
rae b —oCHOBaHMe CUCTeMbI CHMUCNEHNS, M —KO/IMYeCTBO pas3psaLoB umncna.

Homep paspsiga (6uta) 7 6 5 4 3 2 1
Copepxvmoe paspsga 0 1 1 1 0 O O 1

Puc. 4. Cxema baiita

Taknum 06pa3om, Hanbo/bLUee YMCIO0, KOTOPOE MOXXHO PasMecTUTb
B 6alTe, Wax =27-1 = 28-1 = 255. B Ka4eCTBe BbIBOaA: B 6aiiTe MOXHO npep-
CTaBMTb N060E Lenoe NONOXKNUTENbHOE YMCNo 13 Anana3oHa [0,..., 255] —
BCEro 256 3Ha4YeHWUiA.

[lBa CMeXHbIX 6aliTa MHOTAa HasblBakOT CNOBOM (puc. 5).

Crapwuii 6ainT Mnagwmwii 6ant
5 14 13 12 1 100 9 8 7 6 5 4 3 2 1 0
1 0 0 0 1 i1 0o 0 o0 1 1 1 1 O 0 1

Puc. 5. Cxema cnoBa
Paccy»jas aHaflorM4yHbIM 06pa3oM, HEC/TOXHO YCTaHOBUTb, YTO B C/10-

Be MOXET ObITb NpefcTaBneHo N60e uncno m3 gmanasoHa [0,.., 65535],
Bcero 65536 3HaueHui. Ecnm BbINONHUTL NOAOOHYI OLEHKY Ans 32-pas-
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1. BHyTpeHHee NpejcTaBneHne nHgopmaLum

PALHOr0 M 64-pa3pafHOro ABOMYHOIO YMcna, NoyyYnum auanasoHbl Gop-
MaTOB, UCMOJIb3YIOLMXCA B HACTOSALLEE BPEMA A/18 NPpeLCcTaBeHns nono-
YKUTENbHbIX (6€33HaK0BbIX) Lenblx uncen (Tabn. 4).

Tabnmua 4
L"e”b'mq)?)%?’;:iKOBbm Kggrpl;?gso [Jnana3oH 3HaueHuii
baiiToBbIi 8 0... 255
KopoTkuii 16 0... 65535
CpepgHuii 32 0 ... 4294967295
LNnHHBIN 64 0... 18446744073709551615

B obuiem cnyyae hopmat — 370 Habop NpaBua, MCNONb3YEMbIX AN
npeacTaB/eHNs 31eMeHTa COOTBETCTBYOLLEr0 TUNa AaHHbIX. OCHOBHOIA
XapaKTepuUCcTUKON thopmara sBnseTcs ero pasmep. Kpome atoro, gopma-
TOM ONpeaenstTCcs KONNYecTBO, Ha3HavyeHne, NOPSA0K CefoBaHuA U pas-
Mepbl COCTaBAAOLLMX ero nosen.

[N uenovmcneHHbIX JaHHbIX pa3nuyatoT 6e33HaKoBbIe U 3HAKOBbIE (hop-
MaTbl, pa3mMepoM OAWH, ABa, YeTbIpe 1 BOCEMb 6aiiT. be33HaKoBble hopma-
Tbl COCTOAT U3 €4MHCTBEHHOTO NONS.

MpumMepbl 415 CaMOCTOATENbHOIO PeLleHns

OnpeaennTe, Kakoe HaMbo/bLlee NOMOXNTENbHOE YNC/I0 MOXHO pas-
MECTUTb

e B YeTbIpex IBONYHbIX pa3psigax?

e B LUIECTM OUTax?

e B Tpex paspsgax BOCbMEPUYHON CUCTEMbI?

e B /BYX pa3psijax LuecTHaALaTepUYyHON CUCTEMbI?

e B Tpex paspsagax WecTHaaLaTepUUHON CUCTEMBI?

e B [1eCATU pa3psigax ABONYHON CUCTEMbI?

e B /BafuaTn GUTax?

MpeLLecTBYOLLEE N3N0XEHWE JAHHO FNaBbl 0THOCKIOCH K 6833HAKO0-
BOI1 (hopMe NpeACTaBNeHUs, TaK KaK Peyb LA O NOMOXMUTENbHbIX LENbIX
ymcnax, Bce pasps/bl KOTOPbIX pacCMaTPMBAlOTCA Kak 3HauMMble. B 3Ha-
KOBOVi hopMe npeCcTaBNeHNs YNCNOBbIX JaHHbIX COOTBETCTBEHHO 06aB-
NAETCS HOBbIV BUA MH(OPMALMN — 3HaK yncna. Mo 3Toi NpuUmnHe Bee
3HAKOBbIE LIeN0YNCEHHbIE DOPMaThl COCTOST M3 [BYX NONeii: B CTapLLEM
paspsage Kogupyetcs 3Hak (0 —umnCno NONOXKMUTENbHOE MW HYNb, 1—O0T-
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OCHOBBbI MPEACTABNEHNA U OBPABOTKM JAHHbIX B LIM®POBbLIX CUCTEMAX

pruuaTenbHOE), a OCTaNbHble pa3paabl ONPeAenstoT 3HauYeHne (Moaynb)
yucna (puc. 6). Mpu 3TOM yMeHbLLAeTCA 3HaYeHNe MaKCUManbHOro Ymnc-
na, NpeacTaBMMOro B 3alaHHOM KONMYeCcTBe pas3psiioB, HO LUMPUHA Ana-
na3oHa ocTaeTcs npexxHen (tabn. 5).

3HaKOBbI pa3pag: 4 716 543210
0 - ymcno nonoxutenbHoe unun 0;
1 - yucno oTpuuaTenbHoe. —\’; I I~

Paspsfbl AN 3HAYeHMs yucna

Puc. 6. baliToBbI 3HaKOBbIN (hopmaT

Tabnmua 5
Llenblit 3HaKoBbIN  Yucno o LLnpuHa
thopmat paspsaoB AnanasoH 3HaueHni AvanasoHa
baiToBblit 8 -128 .. 127 256
KopoTKuii 16 -32768 .. 32767 65536
CpeaHuii 32 -2147483648 . .2147483647 4294967296
o —9223372036854775 808 ...

Anritbii 64 9223372036854775807 26

MpuBeLeHHbIe Bbille pacCyXaeHna o npeAcTaBNeHUN OTpULLATEeNIbHBIX
LefibIX YMcen Kacaincb Tak Ha3blBaemoin (DOpMbl 3HaYeHMe CO 3HAKOM
(P3C3). aHHas opma 0b6nafaeT 4OCTAaTOYHO BbICOKOW HArNsaAHOCTBIO,
HO He MOXeT 6bITb MCMO/b30BaHa A1 HEMNOCPeACTBEHHOI0 BbIMOMHEHNUA
apuMeTUYECKUX onepaLnin ¢ oTpuLaTeNbHbIMU YUCIAMU.

OTpuuartensbHble YMcna B LMMPPOBbLIX CUCTEMAX NPeACTaBNsATCA B hop-
Me [OMOHEHNS L0 ABYX, Ppeyb 0 KOTOPOW MOMAET B CNefytoLLeit rnase.

[ns npepcraBneHnsa feCTBUTENbHbBIX YUACES, T.€. YNCEN, UMeHLMX
APO6HYI0 YacTb (MHaYe MX Ha3bIBAKOT YKMC/Ia C NaBaroLLeil TOUKON B OT/IN-
yme OT LeNblX Yncen —c PUKCMPOBAHHOWN TOUKOI), pa3paboTaHbl cnewyu-
anbHble opmartsl.

BellecTBeHHbIV hopMaTt OANHAPHON TOYHOCTM UM KOPOTKUIA (puUC. 7)
obecrneynmBaeT TOYHOCTb LIECTb — CEMb 3HAYaLLUX LUdp nocne 3ansaTon
(B gecsaTMYHOM npefcTaBneHnn), pasmelyaetca B 32 6uUTax, 4acTo Hasbl-
BaeTca float n BKtoYaeT B cebs Tpu nons:

e 3HaKoBbIl pa3psg (1 6uT);

* CMEeLEeHHbIA nopagok (8 6uT), onpefensemblii nNo opmyne

RoveLeHHbIi= Rosrsbli+ 27-1 (Bcerfa Lesblil U NONOXUTENbHBIR);
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1. BHyTpeHHee npefAcTaBneHne Hopmayum

e MaHTMCCa —HOpMann3oBaHHas BoNYHasa Apobs (23 6uta). Hopma-
Nn3auma 3akiyaeTcs B nogbope Takoro nopsgka, Ytobbl B Lesion
4acTu ;BOMYHOI O YMCNa BCerfa Haxoaunacb 0gHa eanHuULa. dta ean-
HULA He HeceT MH(OPMALMOHHON HarpysKu, B (hopmate He XpaHUT-
CSl, HO JO/DKHA YYUTbIBATHCSA B OMepaLuax C BeL,eCTBEHHbIM YNC/IOM.

3HaKOoBbIV pa3pag

31 302928272625 24232221 20191817161514131211109 8 76 543 21 0

4 v n n
CMelLeHHbI NopsAokK MaHTucca yncna

Puc. 7. KOPOTKWiA BELLEECTBEHHbII hopmar

Mpumep. Y CTaHOBUTE, KAKOMY AECATUYHOMY YUC/Y COOTBETCTBYET 3Ha-
yeHue 4353 E00016 3agaHHOe B KOPOTKOM BelLLeCTBEHHOM (hopmarTe.

PewweHune. B 4BOMYHOM CUCTEME UCXOAHOE 3HAYEHME NMEET BUS,

01000011010100111110 00000000 00002,

NO3TOMY 3HaKOBbIN 6UT = 02, cnegoBaTeNnbHO, YMCN0 NOMOXUTENIbHOE;

CMeLLeHHbI nopsigok = 100001102= 134;

peanbHbIA NopsagoK =134—127 = 7,

HOopManu3oBaHHasa maHTUcca = 1,101001111102

OtBeT. ckomoe yncno = 1,10100111 MoO,27= 11010011,1112= D3,
E16= 211,875.

MpuMepbl 41 CAaMOCTOATE/IbHOTO PELLEHMS

Onpegennte uncna, NpefcTaB/eHHbIe B BeleCTBEHHOM (hopmaTte 0An-
HapHOW TOYHOCTM 3HaYeHMAMN: a) 4282500016 6) C29CE0006

Mpeobpa3syiiTe B BEWECTBEHHbIN )OPMAT OANHAPHOM TOYHOCTU Cneay-
towme yncna: B) 120,6875; r) -62,65625.

BellecTBeHHbI (hopmaT yABOEHHOM TOUHOCTN (MK double) umeeT Ty e
CTPYKTYpy, uTto ¥ float, HoO nmeeT pa3mep yxe 8 6ainT (64 6UTa), KOTOPbLIE
MeXAay NoNsgMn JenaTcs cnefyrowmm o6pasom:

| paspsag —3Hak;

Il pa3psgoB —CMeLLeHHbI NOPALOK;

52 paspaga —HOpMannM3oBaHHas maTpuua.
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OCHOBBbI MPEACTABNEHNA U OBPABOTKM JAHHbIX B LIN®POBbLIX CUCTEMAX

CoO0TBETCTBEHHO CMeLLEeHNe NopsaKa cocTaBnAeT B 3TOM ciydae 1023
(2101). O6ecneumBaeT AaHHbIN hopMaT TOYHOCTb A0 15—16 3HAKOB B Ae-
CATUYHOM NpeACcTaBNEHUM YMCNa.

C nosiBneHMeM B COCTaBe NPOL,EeCCOpPOoB crneynann3npoBaHHbixX 128-pas-
PAOHbLIX PErMCTPOB NOABMACH annapaTHas BO3MOXXHOCTb A/151 peanv3ayum
BELLECTBEHHOr0 (hopMaTa NOBbILUIEHHON TOYHOCTI, KOTOPbIA NONYyUMUI Ha-
3BaHue decimal. aHHbIl thopmaT numeeT paamep 16 6aiiT, cocTonT U3 5no-
Nel 1 ero CTPyKTypa COOTBETCTBYET CNeAYIOLLEN CXEME:

127 126 120 119 112 111 9% 95 0
S Hymm (7 6ut) MHoxuTens (8 6ut)  Hynam (16 6ut)  Llenoe uncno (96 6ut)

3aecb: S —3HaKoBbI 6UT, MHOXUTENb (MU MacLUTabUPYOLLNIA MHO-
Xutenb —MM) —3T0 Lesioe YACI0, KOTOPOe MOXET NPUHMMaTb 3HaYe-
HusA oT 040 28. MaTemaTnyeckn MM npeacTaBnseT coboi oTpuLaTeNlbHyHO
CTeneHb B 3KCMOHEHLMaIbHOM NPeACTaBNeHNN BELLLECTBEHHOIO Ynucna npu
ero HopManusayuu K Hyneson Apo6Hoi yactu (no cyt, MM —3T0 KoNn-
4ecTBO LU(pP B 4PO6HOI YacTw).

Mpumep. MpeobpasyiiTe B BELLLECTBEHHbIN (POpMaT NOBbILLEHHOM TOYHO-
CTU yncno 1234,456.

PewweHune. 1234,456 = 1234456 103= 12D618/? I0O3(MM = 3).

OTBeT. BHYTpeHHee npejcTaB/ieH e ICKOMOI0 Y1c/a B BELL,ECTBEHHOM
(hopmate NOBbILLEHHOW TOYHOCTU

0003 000000000000000000000012 D61816

Mpumepbl NS CamoCTOATENIbHOIO pelleHns

OnpepgennTe yncna, NpeacTaB/eHHbIe B BELLLECTBEHHOM (hopmMarte noBbl-
LWEeHHOMN TOYHOCTU CeayoLWUMN 3HAYEHNSAMU:

a) 000700000000000000000000033d Ob 33 h;

6) 0004000000000000000000000000 d431 h.

Mpeobpa3syiiTe B BELECTBEHHbI (POPMAT MOBbILIEHHON TOYHOCTHU Ce-
aywoume yncna: B) 123,456789; r) —98,7654321.
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1. BHyTpeHHee NpejcTaBneHne nHgopmaLum

TekcTOBble faHHble

CpaBHUTENIbHO 6bICTPO NMePCOHA/IbHbINA KOMMNbIOTEP CTaN HE3aMeHUM 15
NOArOTOBKM UM 06paboTKM TEKCTOB. JTH0O0M TEKCT 3TO HAYTO UHOE, KakK
Habop OyKB, UMMhp, 3HAKOB NPeNnHaHnA, ApYrux crneycmmBoios. Komnbto-
Tep Kak U1 poBoe yCTPONCTBO MMEET BO3MOXXHOCTb 06pabaTbiBaTh JaHHbIe
TaK Xe TO/MbKO B uudposomM Buae. Moatomy ans npeacTaB/ieHNs TEKCTO-
BbIX JaHHbIX K&XA0MY CMMBO/Y CTaBUTCS B COOTBETCTBME LN POBOM KOL.
CyLiecTByeT MHOXECTBO pPa3/IMUYHbIX CUCTEM KOAMPOBaHUA. Tak, Hanbo-
Nnee pacnpocTpaHeHHOM ANS KOMMNbOTepoB, paboTaBLINX NOA ynpaBieHun-
em onepaunoHHoln cuctembl MS-DOS, 6bina cuctema ASCII (American
Standart Codefor Information Interchange —amepuKaHCKUIA CTaHAapTHbIN
KoA Ans o6MeHa MHopMaumein). STOT cTaHAaPT Onpesensn Koj pasmepom
OfMH 6alT 1 cocToAN M3 ABYX YacTeld. [Nepsas 4yacTb, KOAUPOBaHME B KO-
TOPOW OcyLLecTBNsETCSA B 7 6UTax 6aiTa, Ha3blBaslaCb OCHOBHOM Tabnmueit
ASCII n cogepxxana 128 pa3nnyHbix kogos ot 0 4o 127. Mpn 3TOM BOCb-
MOW, cTapwmnili 6UT, Bbl NepBOHAYaNLHO 3ape3epBMPOBaH AN KOHTPOSA
4yeTHOCTU (CMCTEMA AOCTOBEPU3ALLUN [AHHbIX).
B ntore, B nepsoit yactu Tabnuubl ASCII 66111 npeAcTaBeHbi:
* ynpasnfwoLmMe CUMBO/IbI, TaKMe Kak Bo3BpaT kapeTkn (CR=13), ne-
pesog cTpokn (LF= 10) n gpyrue (kogbl ¢ 0 no 31);

e Undpbl gecaTnYHon cuctemsl ¢ 0 no 9 (koabl ¢ 48 no 57);

* 3HaKW MpenunHaHns n cneucumeonbl (koabl 32—47, 58—64, 9196,
123-126);

e 6onblune (koabl 65—90) N maneHbkue (Koabl 97—I122) 6yKBbI NaTUH-
CKOro andasura.

WHTepecbl pacnpocTpaHeHWin KOMMbIOTEPOB 3a NpejesiaMy aHr1oro-
BOPALMX CTPaH NPUBENN K HEOOXOAUMOCTM 0TKa3aTbCA OT pa3MeLleHns
B KOZe CMMBO/a 6MTa KOHTPONSA YeTHOCTM, a UCNOJIb30BaTb CTapLUMiA pas-
pAL KaK 3Havalwmii. 3To N03BOIMI0 CHOPMUPOBATL BTOPYHO YacTb Tabu-
ubl ASCII, B KOTOPOI NCNOMb3YHOTCA AN pa3MeLLeHNs Koda yxKe Bce 8 6ut
6arita. O6bIYHO 3Ty YaCTb Ha3bIBaOT pacwmpeHnem Tabnmubl ASCII, oHa
coaepXunT 128 KoaoB B gnanasoHe oT 128 no 255 pa3nuyHblX 4ns Haumo-
HaNbHbIX angasnToB. LONONHUTENLHO BO BTOPOI YacTu Tabnumubl ASCII
OblNIY 3aKOAMPOBaHbI CUMBO/bI MCEBAOrPanKM, MaTeMaTUYECKNe CUM-
BOJIbl M HEKOTOpPbIe Apyrue. B Halwel cTpaHe Oblia pacnpocTpaHeHa Ta-
6nvua nof Ha3BaHWeM KogoBas cTpaHuua 866 (CP866 — Code Page866),
cofepxkallas ocHoBHYy Tabnuuy ASCII 1 BapnaHT BTOPOK YacTu Tabnu-
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OCHOBbI MPEACTABNEHUA 1 OBPABOTKN JAHHbLIX B LIM®POBLIX CUCTEMAX

Libl C PYCCKMM angaBMTOM B TaK Ha3blBAEMOW albTePHATVBHOW KOLMPOBKE.

B onepayunoHHoli cucteme Windows, 10KanvM3oBaHHOW 415 UCNOMb30-
BaHMA B PYCCKOTOBOPALLNX CTpaHax, UCMob3oBanach Tabnmua KoOAUPOBKY
nof HassaHvem KofoBas cTpaHuua 1251 (CP1251). CTpoyHble, nponuc-
Hble 6YKBbl NAaTUHCKOro anasunTa, LUGpPbl 1 00bIYHbIE 3HAKW NpennHa-
HUA B HEW 6bINIM 3aKOAMPOBaHbI Tak Xe, Kak 1 B CP866. Mo-pa3HoMy npef-
CTaB/AINCH CNELCMMBO/bI 1 BYKBbI pycCcKoro anasuTa. Mo aTon npuymHe
pyCCKMWe TeKCThl, MOAr0TOB/eHHbIEe, Hanpumep B cucteme MS-DOS, nepeg
NX Ucnonb3oBaHmeM B cucteme Windows, fONXKHbI OblIM BbITb NEPEKOAN-
poBaHbl (KOHBEPTUPOBAHbI).

MmeeTca ele ogHa BoCbMUpaspsagHas KOAMPOBKa TEKCTOBOWN HhopMa-
Lunun, n3BecTHasa nog HasBaHnem KOWM—8, koTopasa nepsoHayvanbHO bOblna
CTaH4apToM B cTpaHax 6biswero C3B.

Ha cMeHy cuctemam KOAMpoBaHMA ¢ BOCbMUOUTOBLIM KOAOM MpuLLna
16-6uTHas cuctema Unicode, KoTopas MOTEHLUMANIbHO MOXET COAepXaTb
[10 65536 pa3nn4HbIX CMUMBOOB. TaKol Anana3oH BNOHE 4O0CTaTOYEeH ANs
pasmeLleHuns B 04HON TabmLe CMMBOOB N5 BCEX OCHOBHbIX A3bIKOB M/a-
HeTbl. B 4aCTHOCTW, KMPUNNNYECKME KOLbl 3aHUMaOT B Hell AnanasoH
ot 40016 fo 52F16.

pahnyeckne gaHHbIe

VIMeeTcst HECKO/IbKO CUCTEM KOAMPOBAaHUA rpamyeckmnx AaHHbIX:

a) B C/y4ae, Korga rpagmyeckoe n3obpaxeHue npeacraBniseTca CoCTo-
AWMM 13 Habopa ToUeK, rOBOPAT 0 PacTPOBON rpadvke;

0) ecnu e 6a30BbIM 3/IEMEHTOM M306paXKeHUs ABNSAETCA NUHUS UK
[yra, onucbiBaeMble MaTeMaTUYeCKN KaK OTAe/NbHble 00bEeKTbI, TO 3TO
BEKTOpPHasA rpagmka.

PaccmoTpum 60see NOAPOO6HO NPUHLMMBLI KOANPOBAHUSA N306paXKeHUS

B pacTpoBoi rpatmke. COCTOSAHUE KaXA0M TOUKN pacTpa KOAUPYeTCs Ha-
60poM 6UT (ABONYHBIX pa3psA0B) COOTBETCTBYIOLLLEN ANVHBLI. [ XHA onpe-
fenserca no gpopmyne

n =log2Color,

rae N —KOo/IMYecTBO He0OX0AMMbIX 6UT, Color —umncno CoCTOSHUIA TOUKM
UMW LBETHOCTb N306paXKeHNs.
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1. BHyTpeHHee npefAcTaBneHne Hopmayum

B npegenbHO npocTtom cny4yae (cBeTutca —He ceetutca Color = 2) ana
NH(OopMaL MM 0 COCTOAHUN TOYKM AOCTATOYHO OAHOr0 6uta. Ans yny4ileH-
HbIX YepHOG6EbIX N306paXKeHUA UCNoNb3YT 256 rpagaunin ceporo LBeTta
1 MO3TOMY COCTOSIHME KXKA0M TOUKM pacTpa onpesensercs 6anTom AaHHbIX.

[ns KogmpoBaHMA LUBETHbLIX N306paXKeHWn NCNONb3YeTCs OfHA U3 Clie-
AYHOLWNX MOAENEeN:

* ApanTtmeHaa RGB-norvka. JaHHas Mofenb UCMOo/b3yeTcA Npu anekK-
TPOHHOM BOCMpPOU3BeAeHNN (Ha gucnsee: BOCNPUATME NPAMbIX NY-
yelt). Jlroboin UBET 3aechb NpefcTaBnseT coboil CymMuUpoBaHue B pas-
NIMYHOM NPONOPLUM TPeX OCHOBHbIX LBeTOB: Red (KpacHbIi), Green
(3eneHbiin), Blue (cuHwMiA). Ecnm cocTOAHME KaXX10ro OCHOBHOTO LiBe-
Ta ONUCbIBAETCA OAHUM 6GUTOM, OTBEYAOLLMM TOJIbKO 32 ero NpucyT-
CTBME B CYMMapHOM, MoJly4aeTcs BOCEMb LIBETOB M KaXKas TOYKa pac-
Tpa Kogupyetcs Tpema 6utamm (log28 = 3). B cnyyae 16-LBETHOrO
peXxnma Heo6XoANMbI YeTbipe 6uTa. ViIMeTb 256 LiBETOBbLIX OTTEHKOB
KaXX[10/ TOYKe pacTpa no3sosiseT 6aiT aHHbIX. Bce Bbiwenepeyunc-
NEHHble UBETHble PeXMMbl Ha3bIBAOTCA UHAEKCHLIMMW, NMOCKO/bKY
Ha camOM fene 3HayeHuWe ABOMYHOIO YmMcna, OTBeYaroLero 3a co-
CTOSIHME TOYKK, UCMOMNb3YeTCs B Ka4eCTBE HOMepa CTPOKM B Tabnu-
Lie, Ha3bIBAEMOW NaUTPON. 3HaYeHMe CTPOKM Tabnuubl onpeaensert
WHTEHCUBHOCTb KaXX40ro 1n3 0CHOBHbIX LBeToB. Pexxum High Color
npegycmaTprBaeT KOAUPOBaHME COCTOSHUA KaXX0M TOUKM pacTpa
C nomMoulbio 16-pa3psagHOro 4BOMYHONO YMCAa U HenocCpeaCTBEHHO
ynpasisieT CUCTEMOW LBeTOBOCNpoun3BeeHns gucnnes. C yyeTom
O0COBGEHHOCTEW 3peHMNs YenoBeKa 3TN paspsaLbl MeXLy OCHOBHbIMM
LBeTaMu genatcs B cnefytouler nponopumn: 5:6:5. B pexxume True
Color nHthopmaumnsa o COCTOAHUN TOUKN KOAUpYeTCH B 24-X pas3psa-
[aX, KOTopble MeX/Jy OCHOBHbIMY LBeTamMu AeNsATCH NOPOBHY.

» Cyb6cTpakTBHasd CMYK-/ornka. KomnoHeHTamm 34ech Cnyxar ue-
Ta, MONYy4YeHHble BbIYMTAHWEM OCHOBHbIX LIBETOB U3 6enoro:

Cyan ((hmoneToBbIA) = 6enblii —KpacHbIN;

Magenta (nypnypHbIiA) = 6eNbli —3eMeHbIi;

Yellow (kenTblil) = 6enblii — CUHUI, K KOTOPbIM A06aBNseTcs elle
4ynucTo YepHbiin uBeT (BlacK).

Mogens CMYK ncnonbsyeTtcs ans BbiBoAa N300paXKeHNn Ha 6y MaXKHbIiA
HOCUTE b, KOT[a LiBETOBOCNPUATUE 06ECNeUYnBaoT OTPaXKeHHbIe nyyn. s
KOANPOBaHWUS COCTOSIHUS KaXXA0M TOUKKN UCNONb3yeTcs nosne B 32 pa3paja,
KOTOPOE MeX/y OCHOBHbIMM LBeTaMu AeNUTCA MOPOBHY, N0 OAHOMY GaiTy.
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ApudmeTnka JONONHEHWIA [0 ABYX

OCHOBHOW 06beM paboTbl B 1060 LUPPOBOM CUCTEME BbIMOMHAET YXKe
YNOMAHYTOE apuMeTUKO-10rM4YecKoe YyCTPOMNCTBO. LieHTpanbHbIM 3ne-
MEHTOM MOC/IeJHEr0 ABMIAETCA CYMMaTop — CXeMa, BbIMOHAOWaN ABO-
n4Hoe cnoxeHme. Kak npaeunnio, octasnbHble TPy 6a30Bble apugmeTnye-
CKMe onepauun (BbluMTaHUe, YMHOXEHWNE U ileNleHNe) BbINMONHAKTCA TakxKe
CyMMaTtopom. Mpu 3TOM, YTOObI HAY4YUTb CyMMATOP YMHOXEHUIO, foCTa-
TOYHO peasnin3oBaTh CABUT N CBECTU YMHOXEHWNE K Cepuu MnocnefoBaTtelb-
HbIX CMIOXKEHWIA CO CABUIOM. HECKO/bKO CNOXKHee 06CTOMT f1eN0 C BblunTa-
H1em. YTo6bl CymmaTop aZieKBaTHO BOCMPUHMMAN OTpuLaTelbHble YnCna,
OHW JO/DKHBI O6bITb NPeACcTaBAeHbl B popMe AONOHEHUA [0 AByX (PALL).
[lonosiHeHWe [0 ABYX —A3TO 3KBMBAJIEHT, UCNO/Ib30BaHME KOTOPOro B one-
pauum cyMMmnpoBaHuUs (BMeCTO 3a[aHHOro Ynmcna) no3BonseT NoayvnTb
BEPHbIV pe3ynbTar.

CyTb MeTOfa NOACHUM Ha Npumepe U3 AecAaTuy-

o Y HOW cuctembl. MpeacTaBUM HEKOTOPbLIN OfHOPa3pAa-
HbIA MEXaHMYeCKUI cymmaTtop B Buie uupepbnarta
(pnc. 8), Ha KOTOPOM PacnoNOXeHb! LUPpPbI AaHHOWN
CUCTeMbI, N yKa3aTe/id Ha NOABUXHOW 0CK, CMNOCOOHO-
ro BpawLatbca T0/IbKO B HaNpaB/eHWUM YacOBOW CTper-
Kn. C nomoLybto 3TOro npubopa, npexzpe BCero, Bbl-
NOJTHAM C/IOXeHUs, HarnpuMmep, 6+ 2. MepBOHaYa/IbHO
Puc. 8 MexaHndye-  CTpesika — yKasaTe/lb CyMmMaTopa ycTaHaB/MBaeTcs
CKUA OAHOPAsPAA-  Ha uUdpy 6 (NepBoe cnaraemoe), 3aTem nepeasuraeT-

HEIM CYMMATOD  cq ya nBa feneHus Bnepey (KOAMYECTBO feneHnii co-
OTBETCTBYET BTOPOMY CNnaraeMomy) 1 TeM caMblM OKa3blBaeTCs Ha ungpe
8 —pesynbTaTe onepauun.

[anee Ha 3TOM Ke YCTPOCTBE BbIMO/THUM OMNepaLnio BblunTaHns: 6—2,
He 3a06blBast, YTO CTPe/IKa B NPOTMBOMNOJIOXXHOM Hanpas/ieHUU nepemeLLaTb-
CSl He MOXeT. 3aZava BbINOJIHUMA NPY 3aMeHe Ynucia —2 B onepaymm cno-
YKEHUA ero JONnoNHEHNEM —YUC/IOM 8:

6-2=6+ (—2) =6+ onD(—2) = 6+ 8= 4,

roe Jon0(—2) = 102 = 8 —ponosiHeHWe yucna —2 fo gecatu (ocHoBa-
HWe CUCTEeMbl CYUCNEHWS).
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1. BHyTpeHHee npefcTaBneHne Hopmayum

OTmeTuM, 4TO AononHeHne Ao 10 ymncna —2 (T.e. BOCEMb) MOXKHO TaK-
e MoNyyYnTb a/ibTEPHATUBHbLIM 06pPa3oM:

* HalTW AONONIHEHME UCXOAHOrO0 Yncna ao 9 (T.e. cemb);

* NpPU6aBMTb K MOYYEHHOMY LOMOMHEHMNIO eANHULY.

HecmoTps Ha KaXyLyCs UCKYCCTBEHHOCTb, A/15 ABOUYHOW CUCTEMBI
TakoW nyTb, 60/1ee NPOCTON N ObICTPbIN, Ha3bIBAETCA NOTMYECKUM CMOCO-
60M nony4veHnUs 4ONONHEHNA A0 ABYX:

1. VcxopHoe oTpuuaTe/ibHOE YXUCI0 NOAroTaBnMBaeTca B (hopme 3Ha-
YEeHUS CO 3HAKOM;

2. 3aTeM BbIMOMHAKTCA TPU CNneayroLwmx wara:

e war 1—wuHBepTMpPOBaTb BCE OBUTLI YNC/A, KPOME 3HAKOBOrO, Nosy-

4MB TaKMM 06pa3oM AOMOSTHEHUE 40 eANHULbI;

o war 2 —npubaBuTb e4MHULY K NONYYEHHOMY YMCy, MONYUMNB fA0-

NOJIHEHWE [0 ABYX;
e war 3 —BOCCTAHOBUTb eANHMNLY B 3HAKOBOM paspsfe.
HwxecnegytoLiye npumepbl 4aHHOM rnaBbl UCMO/Nb3YHT 6aiNTOBbIN hopmar.

MNpumep. FonyunTb Ana yncna —s 4ONOHEHWE [0 ABYX.
Mpexae BCero, 3anuiiemM 4YnMcno —5 B popme 3HaYEHUS CO 3HAKOM:

-5 = 10000101 (®3C3),

3aTEM BbIMOJIHUM TPW Wara nosiy4eHna AOonoHEHNA:

wari 1111010
war2 + 1
1111011
war3 11111011 —pesynbTtar B ®/LL.

Ecnu K nonyyeHHOMY pe3ynbTaTy elle pa3 NPMMeHUTb NpoLeaypy no-
NyYeHnst JOMONHEHMNS, NONYUNUTCS NepBOHaYanbHOe Yncno. Takum obpa-
30M, [10Ka3bIBaeTCs LIMKNUYHOCTb AONONHEHUIA.
[ecTBMA, UMUTUPYIOLLME PaBOTy CyMMaTOopa C 0TpULLaTeNbHbIMU YMC-
NaMu, MOXKHO 06061 MTb B BUE aNropMTMa BblYMTaHMS.
« OTan 1 npeo6pa3oBaTb OTPMLATENLHOE YMCIO (Yncna) n3 hopMbl
«3HAUYEHNS CO 3HAKOM» B HOPMY «/[JOMOSHEHME [10 ABYX».

« 3Tan 2: BbINONHNUTL ONepaLum IBOUYHOTO COXEHWE Hal BCEMM G-
TaMu, BK/OYas 3HAKOBble. B cyyae, eCnu MMeeT MECTO MepeHoc
113 CaMOoro CTapLLUEero paspsaa, MOXHO pa3mMecTUTb eAVHULLY B 10M0N-
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HUTeNIbHOM paspsge. Y cymMmaropa faHHbli pa3psj peasn3oBaH OT-
LeNnbHbIM TPUTTEPOM M Ha3biBaeTca hnarom nepeHoca (C —carry).

e Ortan 3: ec/iv 3HAKOBbIN OUT CyMMbI paBeH evHNLLE, TO pe3ybTaT —
OTpuLaTesIbHOE YMCNO B (hopMe AOMOMHEHUS A0 ABYX. ANnA nonyye-
HWA Yynucna B HOpMe «3HaUYeHMe CO 3HaKOM» He06X04MMO OT pe3y/ib-
TaTa BHOBb MONYYNUTb JONOMHEHWUE A0 ABYX (MCMOMb3Yys CBOMCTBO
LUUKIUYHOCTMW LOMONHEHWUIA).

Npumep. 6102150= ?
dtan 1 -15 = 100011112(PCC3)

wari IIOOOO] (MHBEpTUpPOBaAHUE)
war 2 + 1
war3 111100012 pononHeHue fo AByxumcna —I15.

3JTan 2: yncno 6 = 000001102
000001102

+ 11110001, (umcno -15 (®4A4))
111101112—pesynbTaT B @4, T. K. OTpULATENbHBbIN.

Jtan 3.
0001000,
+ 1
100010012 = —9 —oOKOHYaTe/bHbIN pe3ynbTar.

Mpumep. -6-4 = ?
-6 = 10000110, -4 = 100001002

Jran 1. 11110012 1111011,
+ 1 + 1
111110102 111111002

OTtan 2: 111110102
+ 11111100,
111101102

Jrtan 3: 0001001,
+ 1
100010102= -10 —pesynbTar.




1. BHyTpeHHee NpejcTaBneHne nHgopmaLum

CuTyaums nepenosiHeHus

Mpwv BbINONHEHUU ONEPaLUM BOMUYHOTO CII0XKEHNS MOXHO HE YUUTbI-
BaTb MEPEHOC M3 CTapLUIEro paspsaa U npu 3TOM Noay4yaTb NpaBUbHbIE
pe3ynbTaThl. OHAKO TaK GbIBaeT He Bceraa. Mokaxem 3To Ha NprMepax.

Mpumep. 65 + 65 =? Mpumep. -127-125 =?
01000001 Jrtan 1
Jtan 2: + 01000001 [on, (-127) = 10000001
10000000 Hon, (-125) = 10000011
Jran 3: 1111101 JT1an 2: 00000100
+ 1 —pes3ynbTart.

11111110 = -126 —pe3ynbTar.

Pe3ynbTaTbl B 060MX MpMMepax OWMO60UYHbIE, MOCKONbKY OKa3ancb
3a npefenamu guanasoHa BO3MOXHbIX 3Ha4YeHUn (41 UCMONb3YeMOro
3[1eCb LLeN0YMNCNeHHOro 6anMToBOro popMara OH COCTaBNSET, Kak YXe Ob110
YyNomsiHyTo, 0T —128 A0 +127). B nogo6HbIX Cy4vasx CyMMaTop A0/KEH
pacrno3HaBaTb OLMBOYHYHO CUTYyauuto U B0 OCTaHOBUTbL BbIUNC/IEHNS,
nnbo npocurHannsnpoBaTb 06 0C060iM cuTyaumn. HeCnoXHO 3amMeTUTb,
4TO MPeANOCLIIKOA MepenosIHEHUS ABNSETCA 04MHAKOBbIN 3HaK crarae-
MbIX M OT/INYHBIA OT HEr0 —3HaK pe3y/bTara.

CuTyaumsa nepenonHeHns PUKCMpPYeTCA COCTOSAHNEM (hnara nepenosnHe-
HUA. N4 yao6cTBa TpUrrepbl, UCNoAb3yemble B YNpaB/ieHUN BblYUCIUTESb-
HbIM MPOLECCOM, TPYNnMpytTCS BMECTe, 06pasys cneumanbHoe yCTpoil-
CTBO npoueccopa, HasbiBaemoe thnarosbim pernctpom (F—flag).

ANropuT™M nAeHTUMUKaLUM cuTyaumm nepenosHeHUs npeacTaBlieH
Ha puc. 9.

Takum 06pa3om, A/11 BbINOSIHEHUSA OnNepaLmii CI0XKEeHUS U BbIYUTaHUS
apupMeTUKO-N0rM4ecKoe YCTPOMCTBO (CyMMaTop) AO/KHO 6bITb B COCTO-
AHWUW BbINOMHATb NPOBEPKY Ha 3HaK, MHBEPTUPOBaHME U NOpa3psagHoe
CNoXeHue c nepeHocoM. Kak yke ynoMmnHanoch, ec/im K 3ToMy Habopy fo-
6aBUTb Onepaunn caBura, To C MOMOLLLI0 CyMMaTOpa OKaXXeTCcst BO3MOXX-
HbIM JOMNOJIHATE/NIbHO BbIMOMHATL ONepaLm YMHOXeHUS U [e/IeHNs 4BO-
NYHbIX Ymncer.
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A+B=C ] Pasmep A, B, C—1 6Gaitr

Omar nepeniotHeHUs = 1 Omar nepenoaeHus = 0

»i
-

[ OxoHuaHue

Puc. 9. Anroputm naeHTUMKaumMm nepenonHeHns



2. AnnapaTtHble OCHOBBI
06paboTKN AAHHbIX

t06ast CoBpeMeHHas MHhopMaLMoHHas cucTeMa npegcTasseT co-

60i1 06beANHEHME AOCTATOYHO 60/bLLIOr0 KOMYECTBA YCTPOMCTB,

rnaBHbIM M3 KOTOPbIX ABNSETCA npoueccop. MMeHHO cnocob6-
HOCTb NpoLeccopa BbIMOMHATL MOA YNpaBleHNeM COOTBETCTBYHOLLLEN NPO-
rpammbl 06paboTKy TeX MO0 UHbIX AaHHbIX 06ecrneynBaeT NoLOOHbLIM CU-
cTemMaMm npefesibHO YHUBEpPCaNbHbIN XapakTep. Takne CMCTEMbl NPUHATO
OTHOCUTb K CUCTEMaM C rMOKOMN NOTMKOM, B OT/INUYME OT CUCTEM C >KECTKOM
NOTUKOW, (PYHKLNMOHANBHOCTb KOTOPbIX OMNPeaenseTca ux KOHCTPYKL el
N He MOXeT 6bITb M3MEHEHa B NpoLecce aKcnayartayuu.

B cocTtaBe npoueccopa MOXHO BblAeIUTb Ceaytolne 0CHOBHbIE Y3/bl
n anemeHTbl (puc. 10):

* perucTpbl —cneunanbHble yCTPONCTBA, NpefHa3HavYeHHble 414 Noj-
rOTOBKM JaHHbIX Nepes BbINOIHEHVEM KOMaH/bl NPOLECCOPOM U AN1s
3anucu pesynbtarta onepayumn. PermcTp MoXKHO paccmaTpmBaTh Kak
nocnefoBaTe/ibHO pasmelleHHble Tpurrepbl. Kak npasuno, oTaesb-
Has rpynna perncTpos npefHasHavyeHa N5 pa3MeLL,eHns aapecos;

* apuMMeTMKO-ornyeckoe ycTpoincteo (AJ1Y) —cxema, Henocpea-
CTBEHHO BbINOIHAKOLW,AA 06paboTKy AaHHbIX. OCHOBHOW onepatuei
AJ1Y aBnseTca cymmupoBaHue ABONYHbIX pa3pagos (oTcioga v BTO-
poe HasBaHue AJTY —«cymmarop»);

e [ewunpaTop Koga onepayuu;

* CXema yrnpaB/eHUA U CUHXPOHM3ALUMN.

OCHOBHOe Ha3HayeHue npoueccopa — BbIMOMHEHWE OMepauuii Hag,
JaHHbIMK, 06pasyoWwmnmMmn nporpaMmMy. Ons TOro 4tobbl NpoLeccop nog
ynpaBs/ieH/eM NOC/e[0BaTeIbHOCTM KOMaHA 6bIn crnocobeH obpabaTbiBaTb
[aHHble B COCTaBe KOMMbOTEPA UM MHON MH(POPMALUOHHON CUCTEMBI,
B 00LLEM Cryyae, B IONOIHEHME K MPOLECCOPY AO/MKHbI ObITb YCTPOICTBA
RAM- 1 ROM-namaTn, NopTbl BBOAA/BbIBOAA, KOHTPO//IEPbI NpepbIBa-
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OCHOBBbI MPEACTABNEHNA U OBPABOTKM JAHHbIX B LIN®POBbLIX CUCTEMAX

HWUIA 1 eLLe psja cneynann3npoBaHHbIX YCTPOCTB. Bonblias yacTb 13 ne-
PeYnCneHHOro — nonynpoBOAHNKOBbIE CXeMbl. Heob6XxoauMmble cBeeHUs
MO UX KOHCTPYKLMM N NpuHLMNAM (YHKLMOHUPOBAHMSA COAEPXNUT MaTe-
puan cnefyoumnx pasaenos.

|

BHVTpeHHﬂﬂ MAarucCTpajib JaHHBIX

!

Peructp kona
K mmnue J KOMAaH]IbI B|C
JaHHBIX 1 DI|E
Jemmdpatop H|L
KOMaH/Ibl PC
K mune
VIpaBICHAS l SP
| Cxema yYHOpaBJICHUS U CHHXPOHU3 Al J K mmne agpeca l—>

Puc. 10. OCHOBHbIe NOACUCTEMbI NMpoLeccopa

KpaTkoe BBeAeHNE B LUGPOBYO 31EKTPOHUKY

MpuUMeCHbIE NONYNPOBOAHUKM

OCHOBOI NONYNPOBOAHNUKOBON TEXHUKWN ABNAETCA KPEMHUI — 3fie-
MeHT IV rpynnbl Tabnmubl MeHgeneesa, KOTOPbIA OTHOCUTCSA K NPUPOA-
HbIM MONYNpPOBOAHMKAM. MMONYNPOBOAHUKN —3TO KNacC BELLECTB, 3aHU-
MatoLLMX MPOMEXYTOUYHOE MeCTO MeX/AY NPOBOLHMKAMM N AU3NEKTPUKAMM.
MpoBOAMMOCTbL NPUPOAHLIX NONYNPOBOAHUKOB 00YCNOB/EHA HANNYMEM
B HUX OHOBPEMEHHO CBOGOAHbIX HOCUTENEN 3apsja pas/IMYHbIX 3HAKOB.
ANeKTPOHbI (HOCUTENM OTPULLATE/IbHOT O 3apaia) NOABASAKTCA BCNeACTBME
TaK Ha3bIBaeMOro TeM/I0BOro 3abpoca 4acTu 31€KTPOHOB U3 BaJIEHTHOW
30Hbl B 30HY MPOBOAUMOCTM, a AbIPKN (HOCUTENN NOSIOXMUTENLHOIO 3a-
psga) npeAcTaBnsOT cO60M BaKaHTHOE MECTO B Ba/IEHTHOM CBSA3M, KOTO-
poe 3NeKTPOH Kak pa3 1 NoKuHyN. MpupoaHblie HOCUTENN 3apsga NPUHATO
Ha3blBaTb HEOCHOBHbIMM, TaK KaK OCHOBHbIE HOCUTE/IX B MONYNPOBOAHU-
Ke nosiyqaroT nyTeM fiernposaHusa. [ns aToro B XMMUYECKM YUCTbIN pac-
naaBneHHbI KpeMHWIA f06aBNAOT aneMeHThl I nan Vrpynnel (puc. 11).
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2. AnnapaTHble 0CHOBbI 06pPaBOTKN AaHHbIX

CBoOOIHBIN
HOCHTEJIb —

CB0GOAHBIH
HOCHTEITh —
SJIEKTPOH

Puc. 11. MonyyeHne NpMMeCcHOro nonynpoBOAHNKA:
a —MNPUPOAHLIA NONYNPOBOAHUK; 6 — NOMYNPOBOAHUK A-TUMNA; 8 — MOMTYNPOBOAHMKA-TMMA

Hapwuc. 11, anokasaH (parMeHT KpUCTa/lIMYeCKOM peLleTKM KPpeMHUS,
B KOTOPOW KaXKAbli aTOM 3a CYeT YeTblpex BaleHTHbIX 3/1eKTPOHOB 06pa-
3yeT COOTBETCTBEHHO YeTbIpe Ba/leHTHbIE CBA3WN C TAKUMU Xe COCeAHUMMU
aTomamu. Ecnu B KpeMHMin fobaBnsatoT, HanpumMep ocdop, npuHaaie-
Xauwimii V rpynne n UMetoLmnin 5 BaNeHTHbIX 3/1IeKTPOHOB, TO MOC/e 3aMe-
Hbl B Y3/1e KpUCTaN/IMYEeCKON peLleTKM aToMa KpeMHUA NPUMECHbIM aTo-
mom (puc. 11,6) oanH (NSATbIN) 3NEKTPOH hochopa He MOXKET 0bpa3oBaTh
Ba/IEHTHYIO Mapy M OCTaeTCca HeCBA3aHHbIM, ob6ecneynsas NPOBOAUMOCTb
NnonynpoBojHMKa Nn-tuna. B cnyyae ncnonb3oBaHus 6opa, aneMeHTa Tpe-
Tbel rpynnbl, B O4HOW 13 BaSIeHTHbIX Nap BHEAPEHHOr0 aToma NnosBseTCs
BaKaHTHOe He 3aHATOe 3/IEKTPOHOM MecTO, obecneynBas NoaynpoBOLHU-
Ky NpOBOAUMOCTb p-Tuna. Flocne nernpoBaHns KOHUEHTpauum npnumec-
HbIX HOCUTe el 3apsifa NPeBoCX0AAT KOHLEHTPaLUM NPUPOLHbIX HOCUTE-
newn oo COTHM Thicay pa3 (puc. 11, B).

CywecTByeT fBa cnocoba ynpasneHns NpoBOAUMOCTbIO NOMYYEHHbIX
Takum 06pa3om NonynpoBOAHUKOB:

* ynpas/eHne 3NeKTPUYECKUM TOKOM. B aTOM cnyyae npoBOAMMOCTb
obecneynBaroT, Kak npaBnsio, HOCUTENN 060UX 3HAKOB, a 0O BLEKTOM
ynpasieHUs SBgeTCA 6UNONAPHbLIA TPAH3NUCTOP;

* yMpa./fieHNe 3NeKTPUYECKUM nosieM. 34ecb NPpoBOAUMOCTL 0becne-
4YMBaAKOT HOCUTE/NN TOIbKO OLHOr0 3HaKa, a TPaH3MCTOpP Ha3blBaeTCs
YHUMNONAPHbLIM, UAW NONEBBIM.
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OCHOBBbI MPEACTABNEHNA U OBPABOTKM JAHHbIX B LIN®POBbLIX CUCTEMAX

BunonsipHbIii TPAH3UCTOP M CXEMbI Ha ero OCHOBE

PaboTa 6MNONSPHOro TPaH3MCTOPa BO MHOIOM ONpejenseTcs CBOMCTBa-
MW HeynpaBnsemoro “«-nepexoga, KOTOpbIil BXOAWUT B €ro cocTtas. B cBoto
ouepefib, “«-nepexoa NpeAcTaBnseT Co60i YCTPOMCTBO U3 ABYX CMEXKHbIX
Pa3HOMNPOBOAALLMX 06bEMOB NONYNPOBOAHMKA (puc. 12, a). 3a cyeT 60/1b-
LLIOV pa3HOCTU KOHLIEHTpaL MW HOCUTENen 3apsfa Yepes rpaHuLy mexay
3TUMK 06bEMaMU BO3HUKAET ANDIY3NOHHbIN NMOTOK 3/1EKTPOHOB M3 06-
NacTu «-Tuna B 06nacTbp-TUNa. 3a CHET 3TOr0 B MPUrPaHNYHbIX 061aCTAX
0b6pasytoTcs 06eJHEHHbIE OCHOBHbLIMU HOCUTENAMU CI0MW, UMetoLL e 60/b-
LLOe y/enbHOe COMpoTUBNEHME N 06bEMHbIe 3apsifibl Pa3HOro 3Haka. Mo-
cnefHue ob6ecneynBaroT rpaHUYHY0 HanpsSXXeHHOCTb, NPENATCTBYOLLYHO
NPOTEKAHWUIO TOKa NpY NPSAMOM BK/IHOUeHUM p«-nepexoda (puc. 12, a) npu
He60/bLIMX 3HAYEHUAX MPUTOXKEHHOTO HanpsHKeHUsA. TOK NosBnAeTCs
N Pe3KOo YBENYNBAETCA NP AOCTMXKEHNN HAMPSAXKEHNEM BENMUNHBI NPK-
mepHo 0,6 B (puc. 12, 6). BaaHHOM peXxumep«-rnepexos OTKPbIT 1 UMeeT
NPaKTUYeCKN HyNeBoe CONPOTUBIIEHNE.

a 6
ANPAMOTro BK/IOYEHUA
Al (MA)
+ @@ -
p D n Jlecarku
© BOJILT U
oP — —
<« 0,6 B
Erpummm (XIKA)

Puc. 12, gu-nepexog;
a — CTPYKTypa  -Nnepexofa; 6 —Bo/bTaMnepunas XxapakTepucTunka

KOHCTPYKTMBHO 6UMONSAPHbINA TPaH3MCTOP NpeAcTaBaseT cob6ou Tpu
CMeXHble 06/1acTV NONYyNPOBOAHNKOB Pa3HOo MPoBOAMMOCTU. bonbluee pac-
NPOCTPaHeHe B LMPPOBOI 3N1EKTPOHMKE NONYUNUIN « «-TPAH3UCTOPbI, B CO-
CTaBe KOTOPbIX COOTBETCTBEHHO AiBe 06/1aCTN «-TUMa u 0fHa 06/1acTbp-Tuna
(puc. 13, 0). HanpsxxeHne UK3 NpuioXeHHOe Mexay KONeKTOPpoOM N SMUT-
TEPOM, —3TO HaNpsXXeHue NUTaHnA. Y npasnatoLlee HanpsxeHne [1ee—aTo
HanpshkeHne, NPUIoXKEeHHOe COOTBETCTBEHHO MeXay 6a30iM 1 AMUTTEPOM.
[o texnop, noka Ug<= 0,6 B 1 nepexoa 6a3a—sMUTTEP 3aKPbIT, TPAH3UCTOP
TakKXXe Haxo4WTCA B 3aKPbITOM COCTOAHUMN U RK3= °0. [NpnynHa 3Toro B TOM,
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2. AnnapaTHble 0CHOBbI 06paBoTKN AaHHbIX

4TO e NPY HaNM4YMUK YCKOPAOLLLEro HanpsXkeHns UK3HEBO3MOXKEH nepe-
HOC 3apaga MeXZay KO/INIEKTOPOM U 3MUTTepOM Yepe3 HeCKO/IbKO 06/1acTeit
pasHoro Tunanposogumoctu. Korga USetaHosutcsa > 0,6 B, 6a3a-amuntTep-
HblM-Nepexo[ OTKPbIBAETCA N 3NeKTPOHbI U3 «-061acTK aMUTTepa nona-
faroT BN-06/1acTb 6a3bl. HacTb M3 HUX PEKOMOUHUPYIOT, a OCTallbHble, NPO-
[0/1Kas ABVKEHME Noj aencTemem HanpsxxeHns U3 nonagatoT B 061aCTb
KOn/ekTopa, obecneyrsas TeM caMblM TOK KO/INEKTOPa U 6/IM3KOE HY /M0 CO-
NPOTUBNEHNE MEXAY KOJIIEKTOPOM N 3MUTTEPOM.

a 6

Komnexkrop U,=5B

n2
Baza ) Rs

p Uss Usx
Basa />V

OmutTep

R,
/Ko.ucmop

nl

(‘ BBIX = ( K3

<

OmuTTEp ¥

Puc. 13. BunonspHbIi spn-TpaH3nMCTop:
a — CTPYKTYpHasi Cxema; 6 — 6MNOoNSpHbIA Ko

CxeMa, npuBefieHHas Hapuc. 13, 6, npefcTaBnseT coboii camoe NPocToe
LMpoBOE YCTPONCTBO —UHBEPTOP, UK 3nemeHT HE (puc. 14). AelicTBu-
TenbHO, Npu UB6nn3kom 0 B (NOrnyecknini Honb), HanpsxeHus Ha 6ase
HeAoCTaTOYHO, YTOObI OTKPbLITh Mepexo 6aza—aMuUTTep, U TPaH3UCTop
0CTaeTcs 3aKpbITbIM. [1py 3TOM conpoTusnieHne RK3 npakTMYecku, paBHo
6eckoHeYHoCcTH (N0 CyTU —pa3pbIB Lenu) 1 £/BK6/1M3K0 HaNpPSXXeHUHo Nu-
TaHua 5 B (nornyeckas egmHumua). Ecnm ke UBK6amn3Ko 5 B, Ha 6a3e TpaH-
3ucTopa nocne nageHns Ha R60OCTaeTcA AOCTATOYHOE HanpsXKeHue, YTo-
Obl OTKPbLITb TPAH3UCTOP M 06ecneynTb 61M3K0e HY/HO CONPOTUBIIEHME I710
(Mo cyTv —3aKopoTKy). B 3TOM Cc/yyae Ha BbIXO4e CxXembl hopmupyetcs
HanpsxeHne 6nmnskoe 0 B —noTteHumany 3emnu (puc. 14).

a 0
. X y
g Y 0 1
1 0

Puc. 14. SnemeHT HE:
a — YC/TIOBHOE 1306paXkeHne; 6 — Tabimua CoCTOSHMIA
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OCHOBbI MPEACTABNEHUA V1 OBPABOTKN JAHHbIX B LIM®POBLIX CUCTEMAX

Ha puc. 14, a npefcTaBneHo YC/NOBHOE M306paXKeHne MHBePTOPa,
aHa 16, 6-Tabnmua COCTOSHMIA, ONMCbIBaKOLLas B IOTMYECKMX YPOBHSX CO-
OTBETCTBME BXOAHbIX M BbIXOAHbIX CUTHANO0B A/151 Pa3NINUHbIX PEXXMMOB pa-
60Thbl.

He MHOrUM cnoXHee Tak Ha3blBaeMble 6a31CHbIE YCTPOMNCTBA: 3/1eEMEH-
Tl UTN-HE (puc. 15) n N-HE (puc. 16). basncHbIMM X Ha3bIBaKOT MO-
TOMY, 4TO, UCMOMb3Ya NH60E U3 HUX, MOXHO cobpaThb LNGPOBYHD CXEMY
3aflaHHOr0 Ha3HayYeHUs. TN 3/IEMEHTbI MOAYYMUIN CheymnanbHble Ha3Ba-
HUA. Tak, aneMeHT N-HE HasbiBaloT wTpuxom (Mnm 6asmcom) LLedde-
pa, a anemeHT UTN-HE —cTpenkon (nnm 6asmcom) Mupca.

a 0 8
+U.

I

x1 | x2
R x2 — 0
62
| VT2
VTl r

—l—lo|lo
[l Kl Rl T B o

Puc. 15. SnemeHt NN-HE:
a —YMpOLLUEeHHas CXeMa; 6 — YCI0BHOe M300paXkeHUe; 8 — Tabmua COCTOSAHUIA

o=
S =
<

= = O O

~r O R~ O

Ok r XK

Puc. 16. DnemeHT N-HE:
a —YnpOLLEHHas CXeMa; 6 — YCMOBHOE N306paxxeHne; 8 —Tabumua COCTOAHNIA

[ns nonyyeHns NpocTbixX nornyecknx gyHkumim N, NN (6e3 Bbixod-
HOW MHBEPCUM) TaKXKe UCMOMb3YITCA 6a3ncHble afieMeHTbl (puc. 17, 18).
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2. AnnapaTHble 0CHOBbI 06PaBOTKN faHHbIX

x1 x0 y

0 0 0

O X0 . 0 1 1
1 I y 1 -

.’ ..' x1 1 0 1

1 1 1

Puc. 17. MonyuyeHne anemeHTa NI Ha 6a3e anemeHTa MJTN-HE:
a — anemeHT HE; 6 —anemeHT WJ1U; 8 — ycnoBHoe 0603HaYeHmne; I —Tabnnua CoOCTOAHWUIA

OOK

xO

0

1

i 0
1

B O O oKX

i
Puc. 18. MonyueHwne anemeHTa W Ha 6a3e anemeHTa V-HE
a —anemeHT HE; 6 —anemeHT W; 8 — ycnoBHoe 0603HaYeHne; I —TabnanLa COCTOSHNIA

MoneBoii TPAH3UCTOP U CXEMbl Ha €70 OCHOBE

13 noneBbIX TPaH3UCTOPOB B LU(POBOi1 3/1EKTPOHNKE HanbosbLLee pac-
npocTpaHeHne NOAYYNUIN HOPMa/bHO 3aKPbITble TPAH3UCTOPbI C N30NPO-
BaHHbIM 3aTBOPOM. Y TIPOLLLeHHAsA KOHCTPYKLUMSA N5 BapuaHTa-KaHanbHOro
TpaH3McTopa npuBegeHa Ha puc. 19. Monesble TpaH3MCTOPbI NOLOGHOTO
TUNa B COOTBETCTBUUN C UX KOHCTPYKLMeN nonyunnu abépesnarypy MOTI
(MeTann —oKcug —nonynpoBogHKK). o cyTun, B 3ToM 0603Ha4YeHUM Npo-
roBapMBaeTCsA ero KOHCTPYKUUS: Haj 06/1acTbio MOAynpoBogHMKa (Moa-
NOXKa) BbIMOHAETCA C/IOW U30NATOPa —OKCKUAa KPEMHUSA, MO KOTOPOMY
HanblgeTCs TOHKWIA CNOM NPOBOAHUKA (3aTBOP).

Mpy OTCYTCTBYIOLLEM WM MOMOXUTENbHOM HanpsaXeHWn Ha 3aTBo-
pe TPaH3UCTOP HaxoAUTCS B 3aKPbITOM COCTOAHWU, MOTOMY YTO MeX-
4y M-nposoaAwMM UCTOKOM M M-npoBoaAW MM CTOKOM pacnosioxeHa
n-nposoAswan nognoxka (puc. 19, a). Korga Ha 3aTBop nogatoT oTpuLa-
Te/NbHbIA NOTeHUMan, HaNPsHXXeHHOCTb ero 31eKTPMYECKOro nons obecne-
4MBaeT HanpaB/ieHHbIN Apeli HEOCHOBHbIX HOCUTe el 3apasa (B LaHHOM
cnyyae —bIpoK) U3 rNyOMH NOAJI0XKN HA FPaHULLy NonynpoBOAHNK—H30-
natop. CHopMUPOBAHHBIMA TaKUM 06pa3oM NPOBOAALLUIA €O (KaHan
p-TMna) o6ecneynBaeT aNeKTPUYECKYHO MPOBOAUMOCTb MeXAY UCTOKOM
n cTokoM (puc. 19, 6).
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OCHOBBbI MPEACTABNEHNA U OBPABOTKM [AHHbIX B LIN®POBbLIX CUCTEMAX

a 6
Cnoii n3onsTopa
3aTBOp 3arsop
CToK HUcrok Crok 0060 McTok
1
1p  |[+>WOp)4H90>1 p 1
p p
n -
7
| MpoBoasLwii Mopnoxka
[Tomokka KaHan

Puc. 19. KOHCTpyKUUSA M0NeBOro TpaH3ucTopa:
a —KOHCTPYKLYA p-KaHa/lbHOT 0 TPaH3MCTopa; 6 —TpaH3uCTOp B OTKPLITOM COCTOSIHUAM

B KOHCTPYKUUM «-KaHanbHOro MOT-TpaH3ncTopa Bce HA060pOT: Nof-
NOXKajP-Tna, a 061acT MCTOKA M CTOKA «-TUMNA; OTKPbIBAETCA TPAH3UCTOP
NONOXNTENbHLIM NOTEeHLanoM 3aTeopa. Ha puc. 20 npuBeaeHbl CXeMHbIe
0003Ha4YeHNs NoJEBbLIX TPAH3UCTOPOB.

a §
3aTBOp 3atBOp

CroK T I TVICTOK ”CIOI\T T -I-Clm\‘
Mognoxka Moanoxka

Puc. 20. CxemHble 0603Ha4YeHWs NOMEBbIX TPaH3NCTOPOB:

a—CXeMHOoe 0603HaueHVIe p-KaHabHOro TpaH3ncTopa; 6 —CcxemMHoe 0603HaYeH1e
«-KaHa/IbHOr 0 TpaH3McTopa

Kak u B cnyvae 6MnNonspHbIX TpaH3MCTOPOB, Hanbonee NPocTom Lng-
POBOW CXEMOI Ha MOJIEBbIX TPAH3UCTOPaX ABNSETCA UHBEPTOP (puc. 21).

x_lp;‘— +Un N . y

Puc. 21. 'HBepTOp Ha MOoJEBbIX TPAH3UCTOPAX:
a—WuHBepTOop Ha 6asep-MOTI; 6 —vHBEPTOp Ha 6a3e «-MOTT; B —YCI0BHOE 0603HaYEHNE

T Z/‘n

3

36



2. AnnapaTHble 0CHOBbI 06paBOTKN faHHbIX

[Nns nonesbIX TPAH3UCTOPOB MPUHATbLI HECKO/IbKO MHbIE COrfalleHuns
Mo YPOBHAM LM(POBOro CUMrHana: NormyYeckom efuHuLLE COOTBETCTBY-
eT HanpsXeHue, paBHoe nnu Bbilwe 80 % HaNPAXeHUA NMUTAHUA CXEMbI,
a Hynto —HanpsaxeHue ot 0 go 0,5 BONbT.

SNeMeHTbI 1 y3Nbl LUGPOBbLIX CUCTEM

Jewmdppatop

OAHUM M3 caMblX MacCOBbIX LM(PPOBbIM YCTPONCTBOM SIBNSETCA fe-
Wwudpatop. B cocTaBe npoueccopa OH pacrnosHaeT, Kakon Ao/mkKHa ObITb
oyepefHas onepauus, U HasblBaeTCs AelwndpaTopoM KOMaH4, B yCTPOW-
CTBax NaMATU OH OnpejenseT 3/IeMeHT, K KOTOpoOMY nocnefyeTt obpatye-
HWe, 1 Ha3blBaeTCA Aelimdparopom agpeca. MpuHLMn paboTel gewngpa-
TOpa NOACHAET puc. 22.

a 6 B

ap L
— —— U
— — a) e —lay ——1to
— ;\___ J T_B & L _Z DC :__111

[ U3

— n
m=2 & L U

Puc. 22. Jewmdpatop:

a—TIepeKoYaTeNbHas cxema; 6 —Ccxema B AeTanm3aLn 10 N0THECKMX 3MEMEHTOB;
B —YC/OBHOE M306paXKeHNe

B COOTBETCTBUM CO 3HAUEHMEM, NONYHEHHBIM Ha «-BX0AaX, AelntpaTop
BblENseT eIMHNUYHBIM (BbICOKMM) YPOBHEM CUTHANA OfIHY N3 «T-BbIXOAHbIX
nuHwuii (puc. 22, a). Mo cyTu, felmngpaTop BbIGUPAET BbIXOAHYIO NMHUIO,
HOMEP KOTOPOIi COOTBETCTBYET BXOJHbLIM CUrHaNam, ecin UxX paccmaTpu-
BaTb, KakK 0JHO [BOMYHOE «-pPa3psAAHOE Ynucno. Ha puc. 22, 6 npueefeHa
CXema fleLindgparopa Ha 2 BXoa, Ha puc. 22, 6 —ero yCnoBHOe 1306paxe-
HWe, aTabn. 6 CoaepPXXUT ONMCaHNE BXOAHbIX U BbIXOAHbIX CUTHANO0B. [eii-
CTBUTENBHO, MPU HY/EBLIX 3HAYEHMAX Ha BXOAaX AellmngpaTop hopMupyeT
eAVHULLY TONIbKO HAIMHUW @ HanpuMep, NpY eAUHUYHBIX —HAVMHWMA L,
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OCHOBBbI MPEACTABNEHNA U OBPABOTKM JAHHbBIX B LIM®POBbLIX CUCTEMAX

Tabnmua 6
Tabnuua cocTosIHUIA felnpaTopa Ha gBa Bxoga
al ao L «@ « «@
0 0 0 0 0 1
0 1 0 0 1 0
1 0 0 1 0 0
1 1 1 0 0 0
Cymmarop

Kak y>ke ynoMnHanochb BblLlie, OCHOBHOM apnMeTMUYecKoli onepawueit
B KOMMNbKOTEPHbIX CUCTEMAX ABNSETCA CNOXeHMe. PaccMOTpUM cxemy npo-
CTeillero ogHopaspsAHOro noaycymMmmaTopa, KOTopbii cnoco6eH BbINos-
HATb CNOXeHMe ABYX MNafLlmnx pa3psanos cnaraembix (puc 23, a),

a 6 °
CraraeMble: ao

>
bo aop IE & : 5
b 0

ZIL B pazpsag 0 & —]

pesyibTara ,

“,D*l'—:

ale s> |
~'ls Ha Bx0J
CyMMaTropa

paspsga 1

o
B

Puc. 23. lMonycyMmmarop v CyMmarop:

a —CyMMMPOBaHIIe M/aALLIMX Pa3psiA0B NoTyCyMMaTopoM; 6 —Ccxema MoyCyMMaTopa;
B—YC/I0BHOE 0603HaYEHIE CyMMATOpa

BepxHAs yacTb Cxembl NosiycyMmmaropa hopMnpyeT HyNeBoin paspag S
cymMmblI (puc. 23, 6). B 4 poBoIt 31eKTPOHUKE 3Ta (DYHKLMS NONyynna Ha-
3BaHue uckoyarollee M1 — B TOM CMbICNE, YTO U3 eAUHUYHBIX pPe3y/b-
TaToB Nornkn NJ1 ncknoyveH cnyyar cosnageHus Apyx eanHuu (tabn. 7,
cTon6el, s). HMXHAA yacTb cxembl (puc. 23, 6) hopmumpyeT pe3ynbTaT ne-
peHoca C', KOTOpbI/ MOCTYnaeT Ha BXOA C 0ObIYHOr0 cymMmmaropa B pasps-
ae 1 (pwuc. 23, B).
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2. AnnapaTHble 0CHOBbI 06paboTKN faHHbIX

Tabnmua 7
Tabnuua coCToAHMIA NoNyCcyMMaTopa

a0 bo S

(@]

0
0
i
i

_ O 1= O
O = = O
_ O O O

ApnHMeTUKO-N0rM4eckoe yCTpoiicTBo

ApnHMeTUKO-0rnyeckoe ycTponcteo (AJTY), Kak npasuio, BXOAUT
B COCTaB 1t060ro npoueccopa v BbINOHAET aBTOMaTU3MPOBaHHY0 06pa-
60TKy laHHbIX. PaccCMOTpUM ofHopaspsaHoe AJ1Y, CNOCO6HOE BbINOMHATb
4 KoMaHAbl, 13 KoTopbix 3norndeckue (N, NN, WTN-HE) n ogHa apud-
MeTnyeckasd —cnoxeHue (puc. 24).

Jlornyeckoe ycTpoiicTBO
r: & [ & BrIx0aBI pe3yIbTaTOB:
1 |z l— s
H— —
Bxoap! JaHHBIX: 9 (L_ N &
o*—— il
a
b
c

I

Foy
L4« y

&

1}— -

[Jelumcparop komaH

Y
h d
T

oo

Puc. 24. OgHopaspsiagHoe apUPMETUKO-NTOTMYECKOE YCTPOACTBO
OCHOBHbIMY 3niemeHTamu AJ1Y aBNAOTCA Aewmdparop KoOMaHz, nNoru-

4eCcKoe YCTPONCTBO U cyMMaTop. BXoAHble CUTHasbl pa3fenstoTcs Ha BXO-
Abl AaHHbIX (MMHKUK &, b, ¢) 1 Ha BXxoAbl KoMaHg (nMHuu FO, FX. B oTan-
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OCHOBBI MPEACTABNEHNA U OBPABOTKM [JAHHbLIX B LIN®POBbLIX CUCTEMAX

yme OT INHUI a n b, KOTOpble UCMOMNb3YHTCA BCEMM 0b6pabaTbiBaloWMMu
6nokamu AJTY, nnHKSA ¢ NpeacTaBnseT co60i BXoA NepeHoca U NCNob3y-
eTCsl TOIbKO CyMMaTOpOM. Pe3ynbTatoM paboTbl AJ1Y SBASAKOTCS CUTHaNbI
Ha IMHUK S, a TaKXXe CUTHasbl Ha IMHUWK C' B C/lyYae BbIMONHEHNS KOMaH-
Abl cnoxeHus. B Tabn. 8 npeAcTaBneHbl COCTOAHUS 4aHHOIO YCTPOMCTBA
NPV BbIMOTHEHNY NOTUYECKNX KOMaH/,.

Tabnmya 8

BbINoHeHie IOMYeCKX KOMaH[

KowvaHga Fi FO

Q

NInN-HE 0 1

nnn 1 0

P RPOO R RPLROO R PEr oo
PO RO R ORPRORPOpRroror
B R, P O O0OO0OO0O R RLROO0OO®

PaccmoTpum paboty AJTY npu BbINOIHEHUN KOMaHAbl V. Ko KoMaH-
Abl (002 noctynaeT Ha fgewmndgpaTop no nnHuam K, n Fv PacnosHaBaHue
KOMaHAbl CBOAMTCS K YCTAHOBKE eAVHUL bl Ha BEPXHEN BbIXOAHOW MHUN
Jelngpartopa n Hynein Ha Bcex 0CTaNbHbIX TMHUAX (puc. 25).

Old

4] 0
<h &
Puc. 25. Oewndpaumns kKomaHabl U
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2. AnnapaTHble 0CHOBbI 06PaBGOTKN faHHbIX

BbIXoaHble curHasnbl gelim@paropa nocTynarT Ha T0rMYeCcKoe YyCTPOii-
CTBO (puc. 26). CTPYKTYPHO-N0rMYECKOe YCTPOIMCTBO COCTOUT U3 ABYX Ya-
CTei: 13 3/1eMEHTOB, KOTOPbIE BbINO/HAT ONepauun Hag curHanamm am b
N BbIXOAHbIX 3/1EMEHTOB /1, KOTOpbIe pa3peLlaroT UK 3anpeLaroT NPOX0oXK-
[eHNe CUrHana fjanee rno cxeme, UCMOMb3ys CUTHaN, NOYYeHHbI OT fe-
Wwngpartopa KomaHga. B paccmaTpuBaemMom cnyyae eUHUYHbBIA CUTHaN
NoCTynaeT OT felngpaTopa KOMaHz Ha caMblil BEPXHUI U3 BbIXOLHbIX 3/1e-
MeHTOB . B utore Ha anemeHT VIJTA, hopMUpPYIOLLMIA CUTHAN Ha TNHWUK 5
(c™. puc. 24), nocTynaeT pe3ynbTart I0rMyYeckon onepayuu M Hag BXOAHbI-
MW curHanamu au b (tabn. 8).

a 1
b & & Pegynprara U b
0
T ! 1 & | o
® I—
0
! l |' & | o
® 0 l —
a _| |

1 K nemudpartopy komana

Puc. 26. PaboTa norM4yeckoro ycTpoicTea

AHanornyHbIM 06pa3oM paccmaTpuBaeMoe apuPMeTUKO-10rnyeckoe
YCTPOICTBO BbINOMHSET OCTaNbHble KOMaH/bl. B KauecTBe camoCTOSTe b-
HOT0 YNpaXXHeHMWs 3aN0NHNTE TabNNYHYIO (HOPMY A1 KOMaH/bl CIOXEHUS:

KomaHga Fi FO

a b c S c
0 0 0
0 0 1
0 1 0
Cnoxe y ! !
HWe 1 0 0
1 0 1
1 1 0
1 1 1
1 1 1
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OCHOBBbI MPEACTABNEHWA 1 OBPABOTKM JAHHBIX B LLW®POBbLIX CUCTEMAX

Tpurrep

Tpurrep, Kak y>ke yNnoMuHanoch, ABASETCA OCHOBHbIM YCTPOMCTBOM,
KOTOpoe (hM3nNYeckn peannsyeT ABOUYHbIN pa3psag (6ut). O6beanHeHN-
eM COOTBETCTBYHOLLErO YnCa TPUITepoB Noy4vatoT PerncTpbl, B KOTOPbIX
pasmeLlaroTcsa 6aiTbl, CN0Ba U Apyrue 3NeMeHTbI AaHHbIX. Takxe Tpurre-
pbl COCTaBNAT OCHOBY CTATMYECKO ONepaTUBHON NamsaTH.

OcCHOBY Tpurrepa coCTaB/sieT CXema, COCTOsALLasA U3 ABYX NOCNeL0BaTe b-
HO BKNHOUYEHHbIX MHBEPTOPOB, OXBavyeHHbIX 06paTHO CBA3bIO (pucC. 27, a).
MocnegHee 06CTOATENLCTBO Kak pa3 1 obecrneymBaeT pacCMaTpuMBaeMoil
CXeme CMoCO6HOCTb MPMHMMATb OAHO M3 ABYX COCTOSHUIA N HaxoaMTbCa
B KaXKAOM M3 HMUX MPU YCNOBUM COXPAHEHUS MUTAHUS HEOTPAHUYEHHOE
Bpems. Hanpumep, npu 3aHyneHUn BXoaa nepBoro MHBepTopa Ha ero Bbl-
Xofe chopmupyeTca e4UHNYHbIA curHan (cM. puc. 14, 6), KOTopblil nocne
NPOXOX/AEHMS BTOPOro NHBEPTOPa MPUMET Hy/IeBOE 3HaYeHne 1 nonaget
Ha BXOA CXeMmbl. [1ocne 3TOro NCXOAHbIN, MHULMUPYIOLLNIA CUTHAN MOXET
ObITb CHAT 6€3 N3MEHEHUNS COCTOAHUS CXeMbI. 1PN MHULMMPYIOLLIEN yCTa-
HOBKe NepBOro MHBepTOpa B eAMHMLY, CXeMa aHanor MYHbIM 06pa3om Npu-
HUMaeT anbTepHaTUBHOE COCTOSHME.

a 0 B

IRt Ejj" o

R

Puc. 27. ACUHXPOHHbIIA RS-Tpurrep:
a—nocrnesoBaTe/lbHOCTHasA CXeMa; 6 —cxema TpUrrepa; B —YCoBHOE M300paxeHe

Ecnv nHBepTOpbI pa3MecTuTb ApYr HaZ APYroM 1 Ana yaobceTsa ynpas-
NEHNs 3aMeHUTb KaX bl U3 HUX, HanpuMep Ha anemeHT UJTN-HE, nony-
UMM aCMHXPOHHBIN /?A-Tpurrep (puc. 27, 6). ACUHXPOHHbLIM OH Ha3blBaeTCA
13-3a OTCYTCTBUA OTAENbHOI0 CUHXPOHM3NPYIOLLLENO BXOAA, ONpefenstoLLe-
ro nepuofbl paboTbl CXeMbl, B TEYEHME KOTOPbIX OHa CMNOCO6HA N3MEHSATb
CBOe COCTOsHME. 10 3TON NpMYMHe paboTa paccMaTpUBaemMoro aCUHXpPOH-
HOro Tpurrepa onpejenseTcs T0/1bKO COYETaHMEM CUTHA/IOB Ha BXOoAax S
n R. Ons TpUrrepos NPMHATO NUCMNOJb30BaTh YCTOABLUMECH HA3BaHUSA BXO-
[0B 1 BbIX0A0B. B flaHHOM cnyyae Bxof R (reset) —3aTo Bxog coépoca (ycTa-
HOBKa TpUrrepaB HOMb), @ BXOA S (Setup) —3T0 BXOZ YCTaHOBKM Tpurrepa
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2. AnnapatHble 0CHOBbI 06PaBOTKN faHHbIX

B eaMHMLy. CUrHasibl Ha BbIXOAax TpUrrepa Bcerga fLOo/MKHbl 6bITb B Napa-
(pa3HOM (MPOTMBOMOJSIOXKHOM) KOfe: eC/I Ha OAHOM HO/b, TO Ha APYrom
eanHuUa, U Haob60poT. OCHOBHbIM BbIXOAOM CUMTAETCS BEPXHUIA — Q.
Mo Hemy onpeaenseTca cOCTOSHWE BCero Tpurrepa. BTopoii Bbixog 060-
3Ha4yaeTCcsA Kak MHBEPCMSA OCHOBHOTO: Q.

PaboTy Tpurrepa onucbiBaeT Tabnmua, KOTOpy NPUHATO Ha3biBaTb One-
pauuoHHON (Tabn. 9). B 06Liem cnyyae HOBOE COCTOSIHME TpuUrrepa onpe-
[enseTcs Kak CUrHanaMum Ha ero yctaHoBo4YHbIX Bxogax (R 1 J1), Tak 1 co-
CcToAHMeM Qn, B KOTOPOM TPUTTEP HaxoAW/ICca A0 3TOro MomeHTa. HoBoe
COCTOSIHME Tpurrepa 0603HavaeTcs Kak Qn+l

Mo cxeme (puc. 27, 6) pacCMOTPMM, KaK MoNy4aeTcs COCTOSIHUE TpUrre-
pa B nepBoi CTpoKe Tabn. 9. Ha Bxoge S B ;aHHOM Cnyyae eiMHNLA, OLHO-
3HaYHO onpefenstoLLlas HyneBoe 3HayeHne Ha BbIXO4e BEPXHEr0 3/1eMeH-
Ta WJTN-HE. 3T0T HY/b PopMUpyeT BbIX0A Q, a TaKXKe MOAAaeTCA Ha BXOL
HWKHero anemeHta NJ1IN-HE. BTopbiM BX0A0OM AN 3TOr0 31€MeEHTA AB-
nseTcsa BXof R TakKe o 3HaYeHUEM HOJIb, MO3TOMY HA MUHBEPCHOM BbIXO-
[e Tpurrepa hopMmmnpyeTcs egMHUYHOE 3HaYeHne. AHaNOTUYHbIE PacCyX-
LEeHNA cripaseaMBbl U 415 BTOPOM CTPOKM Tab. 9.

Tabnmua 9
OnepaunoHHas Tabnuua ~S-Tpurrepa Ha anemeHTax NJ1-HE
R 5 (ri
0 1 0
1 0 1
0 0 o"
1 1 3anpeLyeHHoe COCTOsHUE

B TpeTbeli cTpoke Tabn. 9 onucbiBaeTCs COCTOSAHME TPUITEPA, B KOTOPOM
OH OCYLLLeCTBNAET XpaHeHe AaHHbIX (M"-CUTHaN Ha BbIXO4E HE MEHSET-
cs1). PaccmoTpum 310 noapo6Hee. Mo HYNeBbIM CUrHanam Ha Bxogax S u R
(puc. 27, 6) HEBO3MOXXHO ONpeAennTb, Kakue CUrHa bl POPMUPYIOT 3/1EMEH-
Tbl UMV -HE Ha cBonx Bbixodax. LloNn0ONHMTENbHON NH(DOpMaLIMEN B flaH-
HOM C/yyae CNy>kaT iaHHble O TeKyLllem cocToaHun Tpurrepa. MNMpeanoso-
XXUM, YTO TPUTTEP HaXOAWCA B €AMHNUYHOM COCTOAHUN: Ha MPAMOM BbIX0[e
Oblna cthopMmpoBaHa egnmHnLa, Ha UHBEPCHOM — HOMb. Torga eguMHuua
¢ Bbixoga Q nofaetcs Ha Bxof HUXHero anemeHTa MJ1-HE v onpegens-
eT Ha ero BbIX0Je Hy/eBoe 3HavyeHne. B CBOKO oyepesb 3TOT Hy b MO Lenu
06paTHOW CBA3M NoJaeTcs Ha BepXHUI anemeHT TN -HE v BMecTe C Hy-
NeBbIM 3Ha4YeHMeM Bxofa S (POPMUPYET Ha BbIXOAE 3TOr0 3/1eMeHTa ean-

43



OCHOBBbI MPEACTABNEHNA U OBPABOTKM JAHHbIX B LIN®POBbLIX CUCTEMAX

HUYHOe 3HayYeHune. Kpyr 3aMmKHYNCA: NPeAnoioXnB eAUHNUYHOE COCTOSHME
Tpurrepa, Mbl y6eannmch, YTo CUrHa bl Ha yCTAHOBOYHbIX BXOAaX TpUrrepa
3TO COCTOSIHME HE U3MEHAIOT. K MOX0XUM BbIBOLAM MOXHO NPUATH, Npes-
MOJIOXMB TO, YTO TPUTTEP U3HaAYa/IbHO HaX04MICA B HY/IEBOM COCTOSAHUMN.

CocTosiHMe TpUrrepa, onncaHHoe B NOCneHel CTpoke Tab. 9, oTMeve-
HO KakK 3anpellieHHoe (Hepaboyee). MpuynHa B TOM, YTO EANHUYHbIE 3HA-
YeHMs CUrHanoB Ha BXogax R 1 S nepekntoyarot 06a anemeHta MN-HE
B Hy/1IeBOe COCTOSHMe, HapyLlasa napapasHoCTb BbIXOA0B TpUrrepa.

HecnoxHo 3ametuTb (Tabn. 9), UTO yCTAaHOBOYHbIE BXOAbl aCUHXPOH-
Horo RS-Tpurrepa paboTatoT C TOYHOCTb A0 HA060POT: eANHMLA Ha YCTa-
HOBOYHOM BX0fle cbpacbiBaeT TPUITEP B HY/NEeBOE COCTOsSIHME (CTpoKa 1),
a eiMHMLLa Ha BX0ofe cbpoca ycTaHaB/IMBAET TPUITEP B eAMHNYHOE COCTO-
AHue (cTpoka 2). o 3ToM NpUUYMHE Ha YCNOBHOM U300paXKeHUn Tpurrepa
BX0fbl SMR 0603HayYeHbl BXOAHOW UHBepcuenn (puc. 27, B).

KOHCTPYKLMA 1 OCHOBbI (DYHKLMOHUPOBaHUs npoleccopa IntelSOSO

Bbinyck npoueccopa Intel8080 dupmoii Intel 6bi1 Havat B fanekom
1974 rogy. C 1976 rofa hmpma Hayana BbinMyCK HECKO/bKO Yy ULLEHHON Bep-
cuu npoueccopa nog Mapkoi Intel8085, KOTopbI MCNOMb30BANCA BMIOThb
A0 2000-x rogos. Ha 6a3e yaB0oeHHOM Bepcum 3TOro npoteccopa B 1979 rogy
Obl1 HaYaT BbINYCK LWeCcTHaguaTupaspagHoro ycrpoinctea Intel8086, no-
CNY>XVBLLEr0 OCHOBOW ANS NePCOHaNbHbIX KOMMNbIOTEPOB. B ntore MHo-
rme M3 peann3oBaHHbIX B Intel8080 apXUTEKTYPHbIX PELUEHUIA NONYUHUIN
CBOE pa3BMTME M OCTalOTCS BOCTPeOOBAHHbIMU B COBPEMEHHbIX MH(OpP-
MaLMOHHbIX CUCTEMAX.

MpoLeccop OTHOCUTCA K KNacCy BOCbMUPaspsALHbIX, TaK KakK pasmep oc-
HOBHbIX PErMCTPOB COCTABNSET OAMNH GalT. DTO PErncTpbl 0OLWEr0 Ha3Ha-
yeHuns A, B, C, D, E, H, L, peructp thnaros Ei fiBa cny>ebHbix rgA v rgB
(cm. puc. 10Ha c. 23). Pernctpbl 06L1ero HasHaYeHNS UCMOMb3YHTCS, Kak
npasuno, Ana NOAroToBKM faHHbIX nepef nx 06paboTKO CyMMaToOpOM.
Ocobas muccus npu aTom y pernctpa A —akkymynstopa. B Hem B 0643a-
TeNbHOM MOpAAKe pasMeLlaeTcs O4MH OonepaHf KOMaHfbl, a TakXe akKy-
MYNATOP MUCMONb3YeTCa A8 pasMeLLeHns pesyfbTara onepaymu, BbiMon-
HeHHO cymmaTopoM (puc. 10). Mpu 3TOM NPU3HaKKM 3TOro pe3ysnbTarta
COXPaHATCA B COOTBETCTBYOLMX paspsagax peructpa F (puc. 28). 3gecb S
(signal) —anar 3Haka, Z (zero) —nar Hyns, A (additional cany) —dnar
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2. AnnapaTHble 0CHOBbI 06paBoTKN faHHbIX

LOMONHUTENLHOTO nepeHoca, P (parity) — nar yetHocTtu, C (carry) —
(hnar nepeHoca.

Pernctpol Bu C,DnE, HwnL MOXHO NCN0OMb30BaTh 1 NapamMu, 4To gaet
BO3MOXHOCTb BbINO/HATb HEKOTOPbIE AeCTBUA Cpasy C LWecTHaLaTmpas-
PAAHLIMU faHHbIMUK (cM. puc. 10, c. 30).

Homep paspsiga 7 6 5 4 3 2 1 0
O603HayeHne nara S Z - A - P - C

Puc. 28. Peructp thnaros

Perunctpbl PC (program counter —nporpaMmmHblii cHeTunk) n SP (stack
pointer —ykKa3saTesb CTEKa) MMEKT HECTaHAAPTHbLIN pa3mep B ABa 6aliTa
1 npegHasHa4veHbl 419 paboTel ¢ ycTporcTBaMu namaTu. Cofgepxmnmoe pe-
ructpa PC —3T10 agpec KoMaHAbl, KOTOPYHO MpoLLeccop A0/HKEH BbIMOSI-
HUTb cnepytoLein. CogepXxumoe SP— aapec BepLUMHbI CTeKa, crneyuanbHo-
ro yyacTka ornepaTtvBHON NamsaTH, paboTaroLLero no NpuUHLUNY o6paTHoM
ovepegmn (LIFO —Ilast in first out, nocnegHuii NpuweaLWNIA BbIXOAWT Nnep-
BbIM). Hanmume aTux pernctpoB 06ecrneynsaeT NpoLeccopy BO3MOXHOCTb
paboTbl C yCTpoOMCTBAMM NamMAaTK pasmepom Ao 64 K (216.

B aBTOMaTM3MpOBaHHY0 CMCTEMY npoLeccop 06begnHAeTCcs ¢ MOMO-
Wb 8-paspsAgHON WKNHBI faHHbIX U 16-pa3pagHoi WKHbl agpeca. Mpwu
3TOM MJiajLine BOCeMb pa3psaoB WMHbI agpeca MOryT 6bITb MCMO/b30Ba-
Hbl A4Ns agpecaluy NopToB, BbINOMHAKLWMX POb MHTEP(ENCOB C BHELL-
HUMUK yCTpoincTBaMmn. Takum 06pa3oM, NOTEHLNANBHO NPOLECCOP MOXeT
paboTtatb ¢ 256 ycTpoictBamu (28.

Kak y)xe oTmeyanoch, 3afaya npouyeccopa — o6paboTka faHHbIX Noj
ynpas/ieH/eM COOTBETCTBYIOLLEN NporpaMmmbl. 1 3TOro nepes Hayanom
paboTbl Nporpamma o/mKHa 6bITb 3arpy)keHa B yCTPOWNCTBO NaMATK, a afpec
ee NepBoi KomaHAbl HaxoanTbea B pernctpe PC (cm. puc. 10). Mocne aTo-
ro npoweccop:

1) ocyulecTBnseT cunTbiBaHWe KoMaHabl B peructp KOT1 (koga onepa-

Lun);

2) cnomouybto DC KOIM (gewmnpaTopa Kofda onepawmm) ocyLecTsis-

eT ee leKOANPOBaHMeE;

3) ecnu TekyLaa KomaH4a —KOMaHAa 0CTaHOBa, MpeKpaLlaeT BbIMo/i-

HeHuWe NporpaMmsl, ecnv nobas gpyras KoMaHga —BbIMONHAET W. 4;
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OCHOBBbI MPEACTABNEHNA U OBPABOTKM JJAHHbIX B LIN®POBbLIX CUCTEMAX

4) B COOTBETCTBMM C A/IMHON KOMaHAb! BbIMOHAET KOPPEKLNIO Coep-
Xumoro PC, 4To6bl HACTPOUTL €ro 3HaYeHMe Ha afpec creaytoLLei
KOMaHzbl;

5) npn HeobxoaMMOCTI obpallaeTcst K yCTPOMCTBY NamsATh 4N Nosny-
YeHUA LONONHUTENIbHbIX AaHHbIX AN TeKYLLei KOMaH/bl;

6) BbIMOMHSAET KOMaHAY C NOMOLbO cymmaTtopa, popmupys pesynbtart
(B peructpe A) n npu3Hakn pesynbtata (B peructpe B);

7) npogomkaet paboTtycn. 1

B cocTase npoueccopa Intel8080 noytn 5 TbicsY TpaH3MCTOPOB 1 pabo-

TaeT OH Ha yacToTe 2,5 Mru,

Ha3HaueHue n KpaTkas UCTOpuUsi pa3BUTMS YCTPOINCTB NamsTu

YcTpoicTea namMAaTu npegHasHayeHbl 408 KPpaTKo- UAW A0/ITOBPEMEH-
HOro XpaHeHusa Koga (MM KOMaHA) U faHHbIX B BUAE NocnefoBaTesibHO-
CTW ABOUNYHbIX 3HAYEHWI 1 AENATCA Ha BHELLHIOW U BHY TPEHHIOW NaMATb.

BHelWHss namMATb peannsyeTcs B BUAE OTAENbHbIX YCTPOUCTB (MarHUT-
Hble, ONTUYECKMNE ANCKK, (hN3LW-HaKoNUTEeNn 1 ap.). 4ocTyn K AaHHbIM OCY-
LLLeCTBNAETCA NO60UYHO U Yepe3 NPOMEXYTOUHbIN Bydep. [laHHble YCTPOW-
CTBa XapakTepu3yoTca 60/bLlIMMM 06beMaMmn XPaHUMbIX AaHHbIX (COTHM
N TbicAYM [6aiT), 3HAUMTEIbHBIM BPEMEHEM A0CTYNa, HEGONLLION yaeb-
HOW CTOMMOCTbIO U, KaK NpaBuio, BO3MOXHOCTbIO AOCTATOUYHO A/INTeSb-
HOr0 XpaHeHUs AaHHbIX.

BHYTpeHHAS NaMsATb KOMMbIOTEPOB 0ObIYHO He MpPeBbIlLAeT pasmepa
B HECKO/IbKO eCATKOB [M6aiT, MeeT manoe Bpems 4OCTyna, HO Npu 3TOM
[A0CTaTOYHO 60NbLUYIO YAENbHYHO CTOMMOCTb XpPaHeHUs faHHbIX. B To xe
Bpems AOCTYMN K 4aHHbIM OCYLLeCTBAAETCA N06ANTHO U HENOCPEACTBEHHO.

B nepBbIX KOMMbKOTEPAX, BbINOMHEHHbIX Ha 3N1EKTPOMarHUTHbLIX pene,
namsTb UCNONb30BaNach TONbKO AN XPaHEHMS aHHbIX, NOATOTOB/IEHHbIX
Ansi 06paboTKM 1 3aNncK pe3ynbTaToB BbluncneHnii. O6beMa Takol nams-
TW XBaTano A4/ pasmeLeHna 4oCTaTo4HO OrpaHUYeHHOro KoNn4yecTea Yn-
cen. B 6onbLuel cTeneHy Takas NaMaThb BbIMOHSANA PO/b PErMCTPOB COBpe-
MeHHbIX KOMMbIOTepoB. MNepBoe, Kak TaKoBOe, YCTPOMCTBO NaMATK 6bIn0
MCNO/Ib30BaHO B 1aMMOBOM KOMMblOTepe DHMAK U UMeNo 06beM, JocTa-
TOYHbIN ANsi XpaHeHUs nuLlb 20 gecAaTupaspsaaHbIX AeCATUYHbIX YMCEN.

MprMepHO B TO XXe Bpems MaTeMaTUKOM [J)KOHOM (hoH HeilmaHOM 6bIno
[0Ka3aHo, YTO yBenn4veHne OGbICTPOAENCTBUA KOMMbIOTEpPA NPON30MAET
TONbKO TOrAa, Korja Hapsagy cuncnaMmu u cama nporpamma byaet XpaHuTbes
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2. AnnapaTHble 0CHOBbI 06pPaBOTKN AaHHbIX

B YCTpoOWCTBe NaMaATh. MpaKTnyeckas peannsaums aToro npuHLmMna noTpe-
6oBana co3gaHusa yCTPOMCTB NaMATW ropasao 60bLero obbema. Mcnonb-
30BaTb HANPAMYO 415 3TOM0 3N1EKTPOHHbIE NaMMbl 0Ka3as0Cb HEBO3MOX-
HbIM MO HECKO/NIbKUM NpPUYNHaM: LOPOro, rpoOMo34Ko, 60/bLIne 3aTpaThbl
3NeKTPO3Hepruu 1 npobnema oTeoja Tensna.

B 1948 rogy y4yeHbIM1 MaH4YeCTepPCKOro yHMBepcuteTta 6b1a10 npeasno-
YKEHO MCMNO/b30BaTb B Ka4eCcTBe YCTPOMNCTB NaMATU 3/IEKTPOHHO-/TyYeBble
Tpybkun. K hocthopHOMY NOKPLITUIO KMHECKOMa NOAKNOYANINCh 3N1EKTPO-
Abl, BblBefleHHble HapyXy. VI3HYTpU N0 MOKPLITUKD C NEPUOANYHOCTHIO
30 pa3 B CEKyHAY NepeMeLLanca 3MeKTPOHHbIN Nyd, 1 3aCBEYEHHbIe TOY-
KW Nosiyvyanu 3/IeKTPUUYECKUin 3apsag, KOTOpbIA U perncTpuposasncs Bna-
SAHHbIMW B KWHECKON 3nekTpogamu. [na obecneveHns pabotocnocobHo-
CTU KOMMNblOTEPa B MUHMMaNIbHOM 06beMe TpeboBanoCh He MeHee LecTu
Takux TpyboK. 3a nocneaytowme rofgbl yCTpoMNcTBa NamMmsaT BbINOMHANINCH
Ha PTYTHbIX IMHUAX 3a[ePXXKN, Ha (DEPPUTOBLIX KOJbLaX U CepAEeYHMKaX.
HakoHel, B 1968 rogy tnpma Intel 06bsBNa 0 Havyane CEPUINHONO BbiMy-
CKa MepBOA MHTErpanbHOM NONYNPOBOAHNUKOBON MUKPOCXEMbI MamsATy
06beMOM MHGopMauumn B 1 KouT.

Buabl BHYTPEHHER namsTy

Mo npuHUMNY AeACTBUA COBPEMEHHbIE YCTPOMCTBA BHYTPEHHEN NaMATH
fenatca Ha aa Tuna: ROM (read only memory —namsATb TONbKO A4/18 YTe-
HWUS) UM NOCTOAHHOE 3anoMuHatoLee yctpoicTso (M3Y) n RAM (random
access memory —namsTb NPON3BO/IbHOIO LOCTYNA), AN ONepaTUBHOE 3a-
noMuHatrowee yctpoincteo (O3Y).

OCHOBHbIM MpPeMMyLLEeCTBOM AB/IAETCA IHEProHe3aBNUCUMbII pe-
XUM XpaHeHusa nHopmMauum. RAM sBfseTCA 3Hepro3aBUCUMbIM YCTPOM-
CTBOM: NpPMW OTKIOYEHUU NMUTAHUA UHDOpMaLmMa TepseTcs 6e3 BO3MOXK-
HOCTK BOCCTaHOB/IeHUA. Mpun 3ToM RAM MoXeT paboTaTb B pexunmax
N YTEHUA, N 3aNUCK AaHHbIX.

MocTosiHHOE 3anoMuHaloLLee YCTPOCTBO
CyuiectByeT HeCK0/IbKO BUA0B i?0A/-namMaTin. Camoe BbICOKOe BbICTPO-
[encTBne MMetoT MacoyHble ROM. CTpyKTYpHO YCTPOMCTBO NamMaTu co-

CTOMT M3 MaTpuLbl 3anoMuHaroWmx anemeHtos (M33) n gewndgparopa
agpeca (puc. 29).
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Apeca K WwunHe faHHbIX

Puc. 29. MacoyHass ROM 4x8 Ha nepBoMm 3Tarie U3roToB/eHNs

M33 cofiepXXMT CTPOKM MO KONNYeCTBY A4YeeK namaTn u cTonoubl —
Mo pasMepHOCTU XPaHUMbIX faHHbIX. AYeliKa MaTpuLbl onpesenseTcs ne-
peceyeHMEM BbIXOAHOW NMHUK AewindpaTopa U BePTUKANbHOW INHUN,
NOAKOYaeMOM K paspsagy WuHbI fjaHHbIX (puc. 29). B KayecTse npumepa
npeanonioXum, 4to codgaetcss ROM 06beMOM 4 sUeiikun o 8 6UT nnn, Kak
rosopAaT, popmata 4 Ha 8. Ha nepBOM 3Tarne U3roToB/IeHNSA KaXaasa CTpoKa
MaTpULbl 3aNOMUHAOLLLNX 3/IEMEHTOB CBA3bIBAETCS C KaXKAbIM CTONOLOM
OTAeNbHbIM AN00M. B nTore nonyyaeTcs, 4To yCTPOMCTBO NaMATK 3anos-
HEHO eMHUYHbIMU 3HAYEHUSAMU.

Ha BTOpoM 3aTane ¢ y4eToM MHGpopMaLnmn, KOTOpy He06XoaMmMo pas-
MeCTUTb B YCTPOMCTBE NamMATK, NOArOTaB/IMBAIOT MacKy —Henpo3payHbIi
3KpaH, UMEKLWMNA OTBEPCTUS HAL TEMU AMOLaMKN, KOTOpble 13 MaTpULbl
TpebyeTcs yaanuThb.

TpeTnid aTan N3roToBNeHNS —NPOrpaMmMmupoBaHne MatTpuubl. 4ns aTo-
ro M33 HakpbIBalOT MacKoi 1 06pabaTbiBatOT MYYKOM BbICOKOWN 3HEPTN
(3NeKTPOHHbLIM UK Na3epHbIi nyy). Auoa, nonasLmnii Nog 0TBepcTme ma-
CKM, BbIFOPaeT 1 COOTBETCTBYHOLLAA CBA3b MEXAY rOpPM30HTaNIbHON U Bep-
TUKanbHOW NuHMAMN M33 ucuesaet. Ha puc. 30 nokasaHa gmoaHas Ma-
Tpuua nocne BbIXXMUraHUA AVOAO0B.

KopoTko 0 paboTe cxembl. B COOTBETCTBMM C CUTHANAMU Ha LUMHE ajpe-
ca (nuHuun an n a0 gewmndpaTtop agpeca nogaeT noteHuman 5 B Ha ogHy
N3 CBOMX BbIXOAHbLIX NUHUIA (puc. 30, a). Anoabl BIGPaHHON NMHUM OKa-
3bIBAOTCA BK/IKOYEHHbBIMW B MPAMOM HanpasieHUN 1 NepeaaroT Ha IMHUNK
[JaHHbIX NOTeHUMan eguHuLbl. Te NTMHUN JaHHbIX, KOTOPble HE MMeKT
3NEeKTPUYECKON CBA3W C BbIGpaHHOW NMHMER agpeca (Anon OTCYTCTBYET),
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2. AnnapatHble 0CHOBbI 06PaBOTKN faHHbIX

nonyyatoT OB (noTeHUKWan 3emnn) 3a CHET NOATATMBAKOLLNX CONPOTUBIIE-
HWUI B BEPXHEN YacTu CXEMbI.

Copgep>Xmmoe namaTn yaobHo NpecTaBNsATb B BUAE KapTbl NamMsAT. B ne-
BOW KONIOHKE YKa3blBaeTCA afpec S4eKK, B NpaBoil —ee COAePXKMMOe, KaK
npasnno, B ABOMYHOWM cucteme (puc. 30, 6).

a 6

hoon”
a0 3
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| 1 00100100
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3
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Puc. 30. MacoyHass ROM4x8:
a—MVIKpoCXema MamsTI Moc/e NporpaMM1MpoBaHns; 6— KapTa navsTy

B KauecTBe CaMOCTOSATENIbHOIO YNPaXKHeHNs ChopMupyiiTe KapTy na-
MSATW C COZEPXMMbIM B IBOMUYHON N LIECTHAALATEPUUYHON cucTemMax ans
YCTPOICTBa, CXeMa KOTOPOro npueefeHa Ha puc. 31.

. No 55§
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Puc. 31. ROM4X&

MacoyHas ROM-namaTb 0CcTaeTcst O4HOM U3 caMblX ObICTPOAENCTBYO-
wmux. OgHaKo TaKue ee HeOCTaTKKN, KaK OAHOKPaTHOCTb MporpaMMmnpoBa-
HUA 1N HEO6XOAUMOCTb CneLnanbHOro NPeLM3noHHOro (BbICOKOTOUYHOIO)
060pyL0BaHNA OrpaHNYMBAIOT ee MPUMEHEHWEe Cly4YaeM MaccoBOro npo-
MbILLEHHOIO NPOM3BOACTBA.
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B03MOXHOCTL NporpaMMmnpoBaHNSA NPakTUYECKU B JOMALLIHUX YCNO-
BUSX NPeAOCTaBNAT YCTPOWUCTBA, BbIMONHEHHbIE MO PROM TexHonormum
(Programming ROM —nporpammupyemas ROM) npexpe Bcero, 3a cyet
MHOW CXeMbl 3aMOMUHAIOLLEr0 3/1eMeHTa. B faHHOM cnyyae B Lenu, coe-
AVHAIOLWEN TUHUK afpeca C TMHUAMM [aHHbIX NOCneAoBaTe/ibHO C A4M0-
[lOM, BK/HOYaeTCA BbICOKOOMHAA NepemMblyKa, rnonyyaemas HanblieHuem
Huxpoma (puc. 32, a).

a 6 B
A30/1MpoBaHHbIi 3aTBOP JlononHuTeNbHbIA
3aTBOp
JInHus ag seca Nunns agpeca I N
4 JIunust agpeca
—Fbl*\*

BbiCOKOOMHas y
nepembluka U

P JNIMHUA gaHHbIX B

JIMHWA AaHHbIX
JIunus TaHHbIX

Puc. 32. 3anomuHatowme aneMeHTel PAOM-NwXT:
a- PROM; 6- EPROM;s- EEPROM

Cxema 3anomuHatowero ycrporictsa PROM npegcrtasneHa Ha puc. 33.
B npouecce M3rotosneHns (hopmMmnpyeTcs 3arotToBKa, BCe 3anoMuHaroLime
3NIeMeHTbl KOTOPOM CofepXaT eAMHNYHbIe 3HadYeHus (puc. 33, a). Ans 3a-
MUCKU HY/eil B COOTBETCTBYHOLLME SUeKK M 33 ncnonb3yeTcs cneyunasnbHoe
YCTPOMCTBO —nporpammatop. C ero noMoLLb BbIGMpaeTcs 3anoMmHaro-
WWIA 3NeMeHT, 3aTeM MeXAy NMHUEN afpeca U NNHMER fAaHHbIX NojaeTcs
NOBbILEHHOE HanpsXxeHne. TOK, NPOTeKaKoLW WA Yepes Lenb Auog, —ne-
PeMblUKa, HarpeBaeT U pacnbliseT HUXPOM.

B KauecTBe caMOCTOSTE/IbHOr0 YNpaXKHEHUA CHOpMUPYIATE KapTy nams-
TU C COAEPXXUMbIM B JBOMYHOM M LWIECTHaALATEPUYHON cucTemax 4ns Mu-
Kpocxembl PROM no puc. 33, 6

OAHOKpaTHOCTb NPOrpaMMnpPoOBaHNUA — OCHOBHOW HegocTaTok ROM
n PROM TexHonoruii, npeogoneHHbli B EPROM (erasable PROM— cTupa-
emol nporpammumpyemoii ROM-namsaTin). 3anoMnHaKOLWLUM 3/IEMEHTOM Ta-
KO namsATu ABNSeTCA NONEBON TPaH3UCTOP C U30/IMPOBAHHBIM 3aTBOPOM,
KOTOPbIV pa3MeLLeH BHYTPU M3018TOPa U HE UMeeT COOCTBEHHOIO BbIBO-
Aa (puc. 32, 6). B 3arotoBke EPROM-unwaTwu Kaxgas nuHus agpeca M33
COELMHSAETCH C KKAO0W NMHMEN JaHHbIX NOLOOHLIM TPAH3UCTOPOM, U MO-
NyyaeTcs, YTO BO BCe 3aNOMUHAlOLWMe 31eMeHTbl 3anncaHbl HYK, Tak Kak
Ha M30/1IMPOBaHHOM 3aTBOPE OTCYTCTBYET KaKOM-N1M60 3NEKTPUYECKNIA 3apsif
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2. AnnapaTHble 0CHOBbI 06paBoTKN faHHbIX

N TPAH3UCTOP HaXO4MTCA B 3aKPbITOM COCTOSAHUK. [1/11 3aNUCK 4UHUYHOTO
3Ha4yeHMA Ha BbIOPaHHbIV 3aMOMUHAOLLNIA 31EMEHT C NOMOLLLbIO Mporpam-
matopa nofaeTca MMMy bC NOBbILUEHHOM0 HaNPsXKeHNS, U U30NALNOHHbIE
NPOMEXYTKIN MeXay/"-061acTaMM 1 30/IMPOBAHHbLIM 3aTBOPOM TPaH3UCTO-
pa npobusatoTcs. Nocne cnaga uMnybca 3neKTpuyeckKas NpoYHOCTb Mpo-
MeXyTKa BoccTaHaB/mBaeTcs. Mpu 3TOM TOK Npo60s ycnesaeT 3apsgnThb
N30N1MPOBaHHbI 3aTBOP NOA06GHO NNacTUHe KOHAEHcaTopa A0 HEKOTOPOro
OTpULaTENbHOrO NOTEHLMaNa, TeM caMbliM 06ecreymBas OTKPbITOE COCTOSA-
HWe TpaH3ucTopa. B JaHHOM COCTOAHMM 3a CHET COXPaHHOCTY 3apaja U3o-
NIMPOBAHHOI0 3aTBOPA NOJIEBOIN TPAH3UCTOP MOXET HAXOANTLCS [ECATKM NIeT,
CBS3bIBasi CBOEM NPOBOAMMOCTbLIO COOTBETCTBYIOLLME TMHUM afpecan TMHUN
[aHHbIX 1 (hopMMPYS MPU COOTBETCTBYHOLLLEM 06paLLeHNM K 3anoMuHaroLLe-
MY 3/1eMEHTY eAMHNYHbIA YPOBEHb CUIHa/MA Ha ero BbIXOZe.

o L

&*/BSZNIJ

) |
gl (90

3

Puc. 33. Mamats PROM:

a—3aroToBKa 19 M1Kpocxembl PROMA4XS;
6 —MmkpocxemMa PROM4x8 nocrie nporpammaropa

Mepen NOBTOPHLIM MporpaMMunpoBaHnem mukpocxemsl EPROMHe06-
XO[MMO CTEPETL BCE paHee 3anucaHHble eAuHNLbI. [115 3TOro MMKPOCXEMY
BbIHMMAIOT U3 NNaThl, r4e OHa UCNOMb3yeTcA, U NOMELLat0T NOA UCTOYHUK
YyNbTParoneToBoro n3fyyeHuns (CBEPXy MUKPOCXeMbl A/1f 3TOr0 npegyc-
MOTPEHO CcreLunanbHoe npo3payHoe OKOLLKO). Bo Bpems 061ydeHUs snek-
TPOHbI, 06ecneymBatoLLie OTpULLaTE IbHbIN 3apsj 3aTBOPa, NOMYYaroT KBaHT
CBETOBOW 3Heprum n, Npeososnesas NOTeHUUabHbIA 6apbep U30/ALNOH-
HOr0 MPOMEXYTKa, pa3psXarTcsa Ha NOA/I0XKKY. MpoBOAALLMIA KaHaN pac-
CacbIBaeTCA, TPaH3UCTOP 3aKpbiBaeTCA, Ha TINHUU JaHHbIX MPU COOTBET-
CTBYHOLLLEM OOpaLleHNn PopMUpPyeTCs HY1EBOW NOTEHLMa.

Heyno6ctBa, CBA3aHHble C HEOOXOAMMOCTLIO M3BATUA MUKPOCXE-
mMbl EPROM u3 nnatbl Ana ee nepenporpaMmMunpoBaHus, NpeofosieHbl
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B EEPROM (electrical erasable — anektpuyeckn ctupaemas nporpammu-
pyemas ROM). B KayecTBe 3anoOMMWHalOLLErO 3/1IEMEHTA B JaHHOM Chy-
Yyae MCNONb3YeTCA [ABYX3aTBOPHbIN «-KaHaNbHbIA NONEBON TPaH3UCTOP
(puc. 32, B). OAMH 13 ero 3aTBOPOB TakK Xe, KaK 1 B NpeablayLLeM Cny4yae,
N30/IMPOBaHHbIN, a BTOPOI, JONONHUTENIbHbIA, —BMNOJIHE 06bIYHbIN. [pK
3TOM B KOPHE MEHSAeTCA po/ib M30/1MpoBaHHOIO0 3aTBopa: B EPROMero 3a-
pAL OTKPbIBAET TpaH3ncTop, aB EEPROM oTpuuatenibHbIin NoTeHLMan n3o-
NMPOBAHHOI0 3aTBOpa NPOTUBOLENCTBYET NOJIHO NOJIOXUTESIbHOIO NOTEH-
Lnana onoHMTENbHOI0 3aTBOPa B NOMbITKE NHAYLMPOBATL KaHaN «-Tuna
N OTKPbITb TPAH3UCTOP.

Takum obpasom, 3arotoBka EEPROM 3anonHeHa eguHnLaMmu, aans 3a-
NMUCK Hysnerl Heo6Xo0aMMO M30/IMPOBAHHOMY 3aTBOPY COOOLMTL IKPaHMU-
PYHOLLMIA OTpULaTeNbHbIN 3apsag. [ns 3Toro ¢ NoMOLLbK nporpammMaropa
BbIOMPAIOT HY)XXHbIA TPAH3UCTOP, HA Er0 IMHUM JaHHbIX 06eCMeyYnBaroT Hy-
NeBON noTeHyman, aHannHuio Uumn gewsndgpaTop nogaroT MMNYbC MNOBbI-
LLIEHHOT 0 HanpsHXXeHuns.

[nsa BoccTaHOBNEHUA eAnHMLbI (pa3psaga nnaearoLlero 3aTteopa) NoBbl-
LLIeHHOEe NOJIOXKMTEeNIbHOe HamnpsAXeHWe No4aeTca TOMbKO Ha Aelundgpartop.

LLInpoKO ncnonb3yemble B HACTOALLee BpeMs PN3LL-HAKOMUTENN ABNSA-
t0TCS pazHoBMAHOCTLHO EEPROM. 3a cueT 0TKasa 0T BO3MOXHOCTM No6GaniT-
HOro CTUpPaHUs paHee 3anMcaHHON MHGopmauun (CTUpaHue BO3MOXXHO
TONbKO 6/10KaMn) y (DN3LIEK CYLLLECTBEHHO YNPOLLLAETCA CXemMa, yBenmum-
BaeTCsA NIOTHOCTb JaHHbIX U, CAMOe N1laBHOe, —O06beM XPaHUMOWN UH(OpP-
MaLuu.

OnepaT1BHOE 3aMOMUHAKOLLee YCTPONCTBO

OnepaTunBHas NaMATb MOXET ObITb BbINO/IHEHA HA OCHOBE CTaTMUYECKNX
NN GUHAMUYECKNX 3NIEMEHTOB.

Cratunyeckas namatb (SRAM —static RAM) ncnosnb3yeT B Ka4ecTBe 3a-
NOMWHAIOLWErO 3/IEMEHTA TPUITep, NPU 3TOM ABNAETCA 60/51ee CMOXHOMN,
3HEpProemMKomn v foporoi. B cpegHem Ha ofuH pa3psag 34ecb NPUXOANUTCA
8—10TpaH3ucTopos. OCHOBHOE npenmyLectso SRAM—oTcyTcTBME CNy-
YKeO6HOro pexxuma, Bo BpemMs KOTOPOro 3anOMUHAKOLW WA 31EMEHT HelOCTYy-
neH. TepMUH CTaTUYeCKas, XapaKTepu3yoLWnin 3TOT BUA NaMsATKH, O3HaYaeT,
4YTO MH(OpPMaLMA B NOAOBGHbIX YCTPOMCTBAX COXPaAHAETCA NPU CHUXEHUN
TaKTOBOW 4acTOTbl, HA KOTOPO paboTaeT MHOPMaLMOHHas CUCTeEMA,
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2. AnnapaTHble 0CHOBbI 06paBOTKN faHHbIX

BMN/IOTb A0 HY/NEBbIX 3HAYEHWN. EANHCTBEHHbBIM YCNOBUEM LUTATHON pabo-
Tbl SRAM ABNAETCA HaNMUMe HaNpPsXKeHUs nuTaHusa (puc. 34).

CraTtunyeckas namaTb NpeacTaBnseT co60M ABYMEPHYHO CTPYKTYPY, Kax-
Abl 3aNOMUHAKOLLNIA 3NEMEHT KOTOPOI BbIGMPAETCA MO HOMEPY CTPOKU
N HOMepy cTon6ua. Bbibop 33 peannsyeTt anemeHT M, Ha KOTOpbIA noga-
HOTCS CUTHaNbI COOTBETCTBYHOLWMX NNMHUIA (puc. 34). Cam Tpurrep cobpaH
Ha TpaH3nucTopax VT3 n VT4, tpaH3nctopbl VT1 n VT2 —3T0 3N1€KTPOH-
Hble KoUK, obecneynBaroLine NPoBOAMMOCTb B peXuMe, Korga AaHHbIN
3anOMUHAOLLNIA 3N1eMEHT BblbpaH.

Jlunus BeIOOpA
Ry
cTonoua
Ry Rq
7 L’ VT3
Jlunus BbIOOpA IJ H J l‘heHHe
KN L
R — & Jluams
3(umc&, JTCHS-

3aIMUCH

Puc. 34. 3anomunanomuii 2aemMent SRAM

OnHamunyeckas namatb (DRAM —dynamic RAM) ncnosnb3yeT B Kaye-
CTBE 3anoOMUHalOLLEr0 3/1eMeHTa 6eCCTOKOBbI NONEBOW TpaH3UCTop, 0bna-
[AKOLNIA 3NeKTPUUYECKOM EMKOCTBIO MeXY 061acTAMI CTOKA U NOA0XKKN
(puc. 35, a). dtaemkocTb (C™ Ha CXeme) BbINOJHAET PO/ib 3aNOMUHAKOLLEr0
aNleMeHTa, a ocTasbHas YacTb 6e3CTOKOBOro TpaH3ucTopa (3aTBop U KaHan
«-TWNa) BbINOJIHAET POJib 3IEKTPOHHOI 0 Ktoya (puc. 35, 6). CammeeT 04eHb
HebO0/bLLIOKW HOMMHAJI, CONOCTaBUMbI C EMKOCTbIO IMHUN 3aMUCU-CUUTbI-
BaHWS, 00beANHSALIOLLEN COOTBETCTBYOLME pa3psaabl M33. Mo aTol npu-
YMHe aneKTpuyeckuii 3apag CHnocne Bbibopa 33 1 OTKPLITUA TPaH3UCTOPA
He MOXeT 06eCcrneymnTb YPOBEHb HANPSHXKEHNSA HA IMHUN 3aMUCU-CUUTbIBA-
HWSA, COOTBETCTBYHOLLNIA eAUHNUYHOMY YPOBHIO CUrHana. PellaeTca fJaHHas
npo6siema c NOMOLLbIO NpeABapuTENbHOrO 3apAfa IMHUN 3annUCcu-CYNUTbI-
BaHMA (nepeg KaxabiM obpaleHnemM K 33) 0 MONOBUHbI HANPSYKEHUA NK-
TaHnA. B MOMEHT NOAKMHOYEHNS eMKOCTU CRYCUNNTENb — pereHepaTop
PerucTpupyeT 3HaK U3MeHEHNSA HANPSXXeHUA Ha IMHUKN 3annUCU-CYNTbIBA-
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HUs. Ecnun HanpsiXKeHre yBeNMYMIoCh, B 3aNOMUHAIOLWEM 3/1IEMEHTE Oblfa
3anuncaHa einHuLa, B NPOTUBHOM C/lyvyae —HO/b. Y CUUTENb-PEreHepa-
TOp hopMUPYET HA IMHUN faHHbIX CUTHA/bl YCTaHOB/IEHHbIX YPOBHEN Ha-
NPSXXeHUs, a Takxke npy Heo6XoAMMOCTH BOoCcCTaHaBMBaeT 3apsaf C,a.

HebosbLuas eMKOCTb 3/1EMeHTa M TOKM YTeUKM TPeOYHOT MOCTOSHHOM pe-
reHepauun (nepesapsga) Coc nepnoanyHoCcTbio oT 840 64 Mc. OTNnYaeT-
csi DRAM-vansTb cpaBHUTENIbHO HE60bLIOWK CTOMMOCTLH), HO HECKO/IbKO
3amepnifeT paboTy KOMMNbIOTEPA, T. K. BO BpeMs pereHepauum nobole one-
paLuMn YTeHMsA-3anmncK 3anpeLleHsl. Ha ocHose //MM-31eMeHTOB BbINos-
HAKTCA OCHOBHAA NamMATb U MOAYNN pacLUNpeHus.

a 6
JnHuns Bbi6opa
Cn
VICTOK ‘ 3aTBoD H b c
l Cul, L[ | JInHus 3anucu-
T CUMTbIBAHMSA
Mognoxka
Ycunurens-
pereHepatop

JIMHWA faHHbIX

Puc. 35. 3anomuHatowwmin anemeHT DRAM:
a —0e3CTOKOBbIN TPAH3KCTOP; 6 —CXema 3aroMHAOLLETO 3/IEMEHTa

ABTOMaTU3MpOBaHHas cuctema Ha 6ase Intel8080

Kak y>ke ynoMuHanocb, B COCTaBe CUCTEMbI, NO3BO/AIOLLLEN NOA NPo-
rPamMMHbIM yNpaB/ieHWeM BbINONHATbL 06pabOoTKy aHHbIX, B 0643aTe/IbHOM
nopsaake NpPUCYTCTBYHOT npoueccop, ycTporictea RAM 1 ROM-nw K,
BHELIHMEe YCTPOMCTBa, CXeMbl, obecneymBaroLme Ux B3aMMoLencTeme
(MopTbl, cXeMbl NpepbIBaHWA 1 NPAMOro AOCTYNa), a Takxe WuHbl agpe-
ca M WKWHbI AaHHbIX, HENOCPEACTBEHHO OCYLLECTBNAIOLWME UHOPMALLM-
OHHbI 06MeH (puc. 36).

MMocne BKIKOYEHUA NUTaHUSA, a TakXXe Noc/e curHana copoca nporpaMmm-
HbIA CYETUMK OBHYNIAETCA U MO3TOMY MPOLLeccop MepBO BbIMONHAET KO-
MaHAy RstO (HyneBoro pecrtapTa), KOTopas Haxo4uTCA B CAMOM Hauvasne
aApecHOro NpoCTpPaHCTBa, No Hy/1IeBOMY agpecy. Kak npasuno, ata KOMaH-
[la OCYLLeCTBNSAET Nepexos Ha creunanbHy0 nporpaMMy B COCTaBe onepa-
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2. AnnapatHble 0CHOBbI 06PaBOTKN faHHbIX

LumoHHo cuctembl (OC), KoTopas obecneumBaeT, Npexae BCero, B3auMo-
[lelicTBMe ¢ nonb3oBaTeniem (nporpamma —MoOHUTOP). Kpome MOHMTOPA,
B coctaBe OC umMeroTcs nNporpammMbl BBOAA C KiaBuaTypsbl, BbiBO4a Ha MO-
HUTOP ¥ Ap.

Mpoueccop
Peructps! o0miero [Tuna agpeca (16 pa3psaoB)
HA3HAYCHHSI T
[TporpammHbIit cueT- Samboc ﬂ ROM Rst0
YHK P
<+ Cxema mpsiMoro Rst7
VYkasarens creka OtBeT _ |nocTyma k mavsmn 0C
» “ee
Peructp KOIT | I T RAM |[TIporpammsr
| Jeumdparop KOIT | OpThI BBOJA- Jammbie
BBIBOJA Crex
ATTY I - 3arpoc Bujeodydep
N X - X
Perncp draros | Omer Cxema mpe 1ty Brenme
pHIBAHHIA yeTpoiictsa H
Tpurrep HpepHBaHI’I;‘ [ITvHa maHHBIX (8 pa3psAaoB)

Puc. 36. CTpyKTypa aBTOMaT13nMpoBaHHOR cucTembl Ha 6a3e Intel8080

B3anmopeiicTBMe npoLieccopa ¢ BHELHUMW YCTPOWCTBAMM MOXET ObITb
OpraHM30BaHO 16O C NMOMOLLLH 0Mpoca, M60 C UCMONb30BaHNEM Mpe-
PbIBaHMWIA. B NepBOM C/lyyae MHULMATMBA 06MeHa JaHHBIMU NPUHAANEXNT
npoueccopy. OH o6pallaeTcs K BHELHEMY YCTPOACTBY C BOMPOCOM O ro-
TOBHOCTU K 0GMEHY U B CNlyYae NOM0XKUTENbHOTO 0TBETA OpraHu3yeT 06MeH
yepes LUMHbI afipeca 1 JaHHbIX, a TaKXe NopThl BBOAA —BbIBOAA. M3aepX-
KaMu 3TOro cnoco6a o6MeHa BNATCS HepaLMoHanbHO 6onbLUVe 3aTpa-
Tbl OCHOBHOFO Pecypca CUCTeMbl —MPOLLECCOPHOTO BPEMEHN.

Mpu 1CNONb30BaHNM NPEPbIBaHUIA MHULKATMBA 0OMeHa JeNlernpoBaHa
BHELLIHWUM ycTpoiicTBaMm. M0 Mepe roTOBHOCTM BHELLIHEE YCTPOCTBO Yepes
CXeMy MpepbiBaHWiA NepeaaeT 3anpoc npoueccopy. [Ans npoleccopa aTo
03Ha4aeT, UTo BbINO/HEHWE TeKyLLleli NporpaMMbl HEO6X04MMO MpepBaTh
M NepekNYNTLCS Ha crneLuanbHY NporpamMmmMy, KoTopas ocyLLecTBAsSeT
06MEH [JaHHbIMY C 3aMPOCUBLLMM MpepbiBaHUE YCTPONCTBOM. pu 3TOM
MPOoLLECCOP A0/MKEH N03a60TUTLCS 0 TOM, UTOObI MOC/E 3aBepLLEHNs 06Me-
Ha OH CMOT BEPHYTbLCA K NpepBaHHOI NporpaMme, 1 3T0 HUKAK He NOB/NS-
no 6bl Ha pe3ynbTaThl ee paboTbl. BO3BpaT K NpepBaHHOIt NporpamMmMe 06e-
CMeYnBaeT COXpPaHeHMe B CTEKE COEPXKMUMOro NPOrpaMMHOr0 CYETUMKA.
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OCHOBBbI MPEACTABNEHNA U OBPABOTKM JAHHbBIX B LIM®POBbLIX CUCTEMAX

Kak Ton1bKOo NpoL,eccop 3aKOHYNT BbINO/THEHME KOMaHAbl, BO BpeMS KO-
TOPOI NOCTYNWA 3aNPOC NpepbIBaHNUS, U COXPaHUT aapec Bo3Bparta B CTe-
Ke, OH (DOPMUPYET OTBET 0 FOTOBHOCTM MEPEKNHOUNTLCSA Ha paboTy C BHeLU -
HUM YCTPONCTBOM. MOCNE 3TOr0 BHeLHee YCTPOMUCTBO NO LWWHE AaHHbIX
coobulaeT npoueccopy, Ha Kakyto n3 nporpamm pectapta (Rst1—Rstl) oH
[IO/MKEH NEePEKTUNTLCA, YTOObI BbINOMHUTL OOMEH.

Takum 06pa3om, Npu UCNONb30BaHUM NPepbIBAHWIA MPOLECCOP OCHOB-
HOe BpeMs BbIMO/HSAET NONEe3HYH paboTy, 0TBNeKasACb Ha 0OMeHbl TONbKO
no mepe HeobxoAMmocTK. Mpoueccopy MOXHO 3anpeTuTb pearmpoBaTb
Ha 3anpocbl NpepbIBaHUA, ec/in creynasbHOM KOMaH0N 06HYINTbL TPUT-
rep npepbiBaHua (puc. 36).

Ocob60e MecTo B paccMaTpmMBaeMoil CUCTEME 3aHUMaeT MOHUTOP, paboTa
KOTOpPOro opraHn3oBaHa Yepes cxemy npaAmMoro goctyna K namatu (LLLLIT).
C nepuoanyYHOCTbLIO, obecneynBatoLLEil HEPA3NNUMMYIO YEeI0BEYECKUM
3peHuem NynbcaLmio N306paxxeHns Ha MOHUTOpe, cxema MAIM obpawyaeT-
CA C 3anpocom K npoueccopy. Mony4yms 3anpoc, NpoLeccop nNpakTnyecku
cpasy O/HKeH OTKIYUUTLCA OT LWMH agpeca M iaHHbIX, ChopMUpoBaTh OT-
BET M 0CTaBaTbCSA B PeXXMME 0XKunAaHunsa. 3a Bpemsi MOHOMO/IbHOT 0 BlageHns
lWKnHamm yctpoiicteo MANM ocyLlecTBASET CUUTbIBaHUE U3 iI64M-NamsTy
COZlEPXXMMOe BMAeo6ydepa 1 BOCIPOM3BOANT NO HEMY M306PaXKeHNE Ha MO-
HUTOpe. ocne aToro 3anNpPoc CHMMaeTCa 1 NpoLeccop NpPoaoskaeT pabo-
TaTb 40 CNefytoLlero ceaHca 06HOBNEHMA MOHUTOpa. CnefyeT 3aMeTUTb,
4TO caMOo M306paXkeHne MOXeT (POpMUpPOoBaTL Ntobas nporpamma, Tak Kak
Buaeobyep aBnsetca yactoto iMM-namaTu (puc. 36).

MporpamMmHoe ob6ecneyeHue

COBOKYMHOCTb NMpOrpamMm HasbIBalOT NporpaMmmHbIM obecneveHuem [1]:
* CUCTEMHOE MporpaMmHoe obecrevyeHne —cneymuanbHble nporpam-
Mbl, 06ecneynsatolme paboTy annapaTHOM YacTn KOMMNbIOTEPA;

* YHUBepcasibHOe NporpaMmMHoe obecneyeHue, Npexae BCero, Npuso-
XeHuna naketa Microsoft Office, nporpammbl gns paboTsl ¢ 06w enpu-
3HaHHbIMU (hopMaTamu LOKYMeHTOB (puaepbl), bpaysepbl n Apyrue
cpeacTBa 4514 paboThbl B CETU UHTEPHET;

* MpUKNagHoe nporpamMMHoe obecneyeHne —nporpaMmmbl gas peLle-
HUA TEXHONOrMYeCKMX 3a4a4, HanpumMmep pacyerta ycTaHOBMBLLErOCH
pexunma, pacyeta TOKOB KOPOTKOr0 3aMblKaHUA U ap.
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2. AnnapaTHble 0CHOBbI 06PaBGOTKN faHHbIX

OCHOBHOM YaCcTbH CUCTEMHOIO MPOrpPamMmMHOro 06ecneyeHns ABAAKT-
cA onepaumnoHHble cuctembl (OC) —3T0 KOMMIEKC NporpamMmm, ynpasns-
IOLWNX pecypcamu KomnbroTepa. Mog pecypcamyt NOHUMAKOT NpoLeccop-
Hoe BpeMsi, 06beM OMepaTUBHOW NaMATU, NepudepuitHblie YCTPOMCTBA.
YnpasneHue npegnonaraet opraH13aunio foctyna n ahpeKTMBHOe pac-
npefeneHne aTUX pecypcoB Mexay, Kak npasuio, napanniensHo paboraro-
WuMn nporpammamu (npoweccamm).

TakxXe onepaumnoHHas cuctema obecrneymBaeT yao6HY paboTy c nepu-
(hepunHbIMKN yCTPONCTBAMI KOMMbIOTEPA. 15 UMEHOBAHMWSA HAKONUTENEN
BblGpaHbl 6YKBbI NaTUHCKOTO afipaBmTa ¢ 0653aTe/IbHbIM CUMBO/IOM «[BO-
eToune» B KOHUe. Mpwu atom A: n B: — 3T0 BCerga HaKonuTen Ha rmbKmnx
MarHUTHbIX AMCKaX, KOTOPbIE B HAcTOsALLee BpeMs, NPaKTUYECKMN, He 1c-
nosb3ytoTca. HakonuTenm Ha XecTKUX MarHUTHbIX M ONTUYECKUX [MUCKaX,
aTaKxe (h13W-HakonuTenu moryt umeTtb uMmeHa C:, D:,E: n ganee, BNioThb
[10 KOHLa antasuTa.

Jlornyeckas cTpyKTypa HakonuTenen npeacTaBnseT cobom nepapxmye-
CKYH0, IPEBOBUAHYIO CUCTEMY KaTasioros v ¢arinos (puc. 37). ®an —aTo
Habop, KakK NpaBuI0, OAHOTUMHBIX AaHHbIX, pa3MeLLeHHbI Ha AUCKOBOM
YCTPOICTBE N UMEIOLLLNIA UMSL.

Ei MaTtepuanbl Ans KypcoBOro NpPOeKTMPOBaHNA

© CnpaBo4Hble MaTepuasbl

0 Bbl60p TpaHCHOPMATOpoB Q Kartanorm KPY  Q KoHcTpykuun OPY
~ TOCT 14209-85 b K-26 A TUNoBble peLleHNs
] MeTogmkun pacyeTta yuiepba T K-63 ® KTMBI MO

Puc. 37. lepeBo (haiinoBoii CUCTEMBI

PaHee, B onepaunoHHon cucteme MS-DOS, nmsa ainna hopmuposa-
NOCb TONIbKO M3 NAaTUHCKUX BYKB MO npasBuny «8.3». — 0 8 CUMBO/IOB —
OCHOBHOE MMA, A0 3 CMMBO/IOB — paclunpeHune. OC Windows no3sons-
eT MCNoNb30BaTb MMeHa (hail/IoB, KaTanoros v Ap/ibIKOB, cogepkalyme
[0 255 cnmBonoB. NpeemMCcTBEHHOCTL OCTanacb B UMEHOBaHUN pacLlu-
PeHUNA: KaK npaBuio, 6onee Tpex-4yeTblpex CUMBO/IOB OHO He COAEPXXUT.
B nokann3oBaHHbIX BEPCUAX OMepaLnoHHONW CUCTEMbI AOMYCKAaeTCs UC-
Nosb30BaTb A1 UMEHOBAHMA 3/1EMEHTOB (DainfIoBO CUCTEMbI CUMBO/IbI
HauMOHaNbHbIX angaBnTOoB.
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OCHOBbI MPEACTABNEHUA V1 OBPABOTKN JAHHbIX B LIM®POBLIX CUCTEMAX

Camo paclimpeHune npeacTtaBnset coboi MHopMaLKUO O TUNe aaH-
HbIX, KOTOpble cofepxxaTcs B (harine. Hanbonee pacnpocTpaHeHHbIe pac-
LWNPEHMNSA:

exe, COT —UCMNOJIHAEeMble (Paifibl, KOTOPble COAEPXKAT MOArOTOB/EH-
Hbl€ K BbIMO/HEHMIO NPOrpaMMbl;

bat —KomaHAHbI (haiisl, KOTOPbIA cofepXnT KomaHabl OC;

tXt —TeKCTOBbIV (paitn, KOTOPbIA COAEPXNUT KOAbI CUMBOJIOB;

SYyS — CUCTEMHbIiA (haitn, KOTOPbIA COAEePXUT KOMNOHEHTbI OC;

bak —«cTapas Konus», KoTopas COAEPXUT fiaHHble B COCTOSHUM [0 NO-
cnefHein Koppekuum;

doc —[0KYMeHT TeKCcTOBOro pegakrtopa Microsoft Word;

XIs —AOKyMeHT TabnnyHoro npoueccopa Microsoft Excel;

mdb —6a3a gaHHbIX Microsoft Access.

Katanor —aTo Cn1CcoK U3 UMeH (PainnoB 1 UMEeH KaTa/loroB HMXepacno-
NOXEHHOro ypoBHs (noagkatanoros). [lpeBoBMAHON (hailnoBas cuctema Ha-
3bIBAETCA M3-3a OTCYTCTBUS MOMEPEUHbIX CBSA3E MEXAY NepapXnuyeckmumMmu
ypoBHsMU. IMyTb K (haitny BMecTe Cc UMeHeM halina (pathname) Bceraa yHu-
KaJleH, HA4MHAeTCa C KOPHA AMCKa U ABNAeTCA eJMHCTBEHHON KOOPANHATOM
(paiina. ObpaTHas Kocaa yepTa B NyTH K (haiiny UCnonb3yeTcs Ans pasge-
NeHUs YpoBHei, Hanpumep: MaTtepuanbl A1 KYpcoBOro npoeKTnpoBa-
HuA\Bbl6opTpaHcthopmaTopoB\MeToMKmM pacyeTtayinepba.doc (puc. 37).

Kaxgas n3 nocnefyrouwux rnas npeacrasnseT co60i KpaTkoe onuca-
HU1e 1 Habop 3TanoB, NPOX0OXAEHWE KOTOPbIX 06ecneynBaeT 0CBOEHUE TOW
NM60 NHOWN TeXHONOrMM 06paboTKM AaHHbIX.
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3. OnepaunoHHasa cuctema
Windows

aBTOMATUYECKM NOC/Ie BK/OUYEHWst KOMNbioTepa. Pa6oTa B onepa-

I—I pOLECC 3arpy3Ku onepawmoHHou cucteMbl Windows HaunMHaeTcs

LIMOHHOW cucTemMe CBOAUTCA K YNpaBfeHnto 06bekTammn. OCHOB-

Hble 06beKTbl Windows npeacTaB/ieHbl Ha puc. 40: OKHO, 3HAYO0K, rM1aBHOe
MeHI0, MaHesb 3a4ay, ocobas kHonka —Iyck u ap. Mepeyncnmm OCHOB-
Hble NpuemMbl paboTbl C 06beKTaMu:

«HaxkaTb KHOMKY» —HaBeCTM yKa3zaTe/b (Kypcop) MblLv Ha n3obpa-
YKEHMe KHOMKW U 04UH pa3 HaXKaTb Ha NIEBYIO KNaBuLLY;
«LLLenkHyTb Ha 00bEKTE» — HaBeCTM yKa3aTe/lb MbIlK Ha 06bEKT
N OMH pa3 HaXXaTb OCHOBHYIO (N1€BYH0) K/1aBULLY MbILLW. Takum cro-
CcO06OM OCYLLECTBNSAETCA BbIGOP HYXKHOI0 06beKTa (Npn 3TOM ero n3o-
OpaxeHune 6yaeT BblAeNEHO CUCTEMON). ByaeT cneymanbHO orosope-
HO, eC/IN «LLEeNKHYTb» He06X04MMO NPaBoi KHOMKOMW MbILLIW;
«BblI3BaTb KOHTEKCTHOE MEHI0» —OCTaBasCh yKa3aTe/eM MbILLUW B rpa-
HMUaX 06beKTa, HaXaTb NPaByHo KNaBuLLy MbIlK, KOHTEKCTHOE MEHIO
COLEPXUT OCHOBHbIE KOMaH/bl peAakTupoBaHus (Hanpumep, Konu-
poBaHMWe, BCTaBKa) M HACTPONKN 0OBLEKTA;

«AKTUBU3NPOBaTb 00bEKT» —BbIMONHUTbL ABONHOE HaXKaTe OCHOB-
HOW (N1eBOI) KNaBMLIKN MbILIW, HAXOASCh YKa3aTe/leM Ha Bble/1eHHOM
00beKTE;

«lMepemeleHne (nepetacknBaHne) 06BLEKTOB» —BbILENNTb 0OBEKT,
1, He OTNYyCKas NeBOM KNaBuLWKM MbILWKW, HAYaTb NepeMeLleHne yka-
3aTesnid B HY)KHOE MeCTO. T0 Xe cam0oe MOXXHO JOCTUTHYTb U MpU Ha-
XKaTuy NpaBoi KNaBuLLM MbILIKW, a PeXUM nepetackuBaHus onpe-
[JeNNUTb C NOMOLLbLIO MOABNAOLLENOCA NPU OTMYCKaHUM KNaBuLLn
MEHI0.
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lepBOe 3HAKOMCTBO

K Hauany BalLeii paboTbl onepaLMoHHas cuctema Windows fomkHa GbiTh
3arpy)eHa Ha KomnbloTepe. O3HAKOMbTECH C BHELLIHUM BUOM pabouero
cTona. HaliguTe Ha aKpaHe cneaytoLine 06beKTbI: Kypcop Mbllwiu, MaHenb
3a[ay, Nanku, 3HauYKu, KHOMKMW.

P Mo KomnsTep E]
Qaiin [paska Bug WsfpadHoe Cepeuc Crpaska "
© - 3| Prowx Mari X © @&~
Anpe 4 MO KoMMstoTED v ﬂ Mepexop  CoulmkA =
= (<) 5‘ e
e T
NOKAMEHSI AVCK. DYD-RW aMckoBog  Samsung M337x Sexc.uck
[(o5)] ©:) 387x 407x Series

Puc. 38. OKHO cCTeMHOI nanku Moit KOMMbloTep

MaHenb 3agay, pacnonoXeHHas 06bIYHO BAONb HUXKHEN FpaHuMLbl pa-
6ouero cTona, ABNSETCA crneunanbHbiM cpeactsoMm Windows ans 6biCTpo-
ro 4octyna K nporpammam 1 fokymeHtam. Cpasy nocne 3anycka CUCTeMbl
MaHenb 3a4a4 coAepXUT KHOMKY MycK, MHAMKATOP K1aBnaTtypbl U, BO3MOX-
HO, yachbl (B NpaBoi YacTu naHenn). KHonka Myck nmeeT eAMHCTBEHHOE
HasHayeHMe — OTKpPbIBaTb [NaBHOE MeHI0. 3anyCK KaXKA0oro npuioXeHus
[06aBNSET COOTBETCTBYHOLLYIO KHOMKY Ha NnaHenb. KHonku Maxenn 3agau
yA06HO NCNOMb30BaTh A/151 6bICTPOro NEPEKIHOUEHNS MEXAY NPUTOXKEHW-
AMWN NN JOKYMEHTamMU.

Jtan 1

e WV3yumte Pabounii cTON, YCTAaHOBMTE TUM U Ha3HauyeHMe 06BLEKTOB,
pas3MeLLeHHbIX Ha MEHIO
e V3yumuTe cocTaB [(iaBHOro MeHo onepaunoHHom cuctembl Windows.

PaboTa ¢ nankamm

Manka Windows — 310 rpauyeckoe npeacrtaBneHne KaTanora, XoTs
HEKOTOpble Nanku cogep>xat NPUHTEPbI N AUCKN, KOTOPbIE HU (aiinamu,
HW nogkaTanoramm He siBAatoTcs. Mporpamma Moit KOMNblOTEP AEMOH-
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3. OnepauuorHas cuctema Windows

CTPUPYET COAEPXKMMOE ANCKOB M NamnokK N10KanbHOro KOMMbOTEPa, a Npo-
rpammMa CeTeBoe OKpy>KeHne — 06bEKTbI I0Ka/IbHOW ceTu. Pabounm aunc-
KOM B KOMMNbIOTEPHOM Kfacce cneayet cuntatb AUCK D:.

Jtan 2

* [MpocmoTpuTe cogepxnumoe Mol KomnbloTep 1 CeTeBOE OKPY>KEHME.

» CospaiiTe HOBYIO Marky ¢ MMeHeM BaLleid y4ebHO rpynnbl Ha paboyem
Ancke. Ecnm Takas nanka yxxe ecTb, AaHHbIA MYHKT MOXHO NPOMyCTUTb.

» Co3spariTe B nanke rpynnbl IMYHYIO Nanky, Ha3eae ee Ballen Gamu-
Nnen N nHuumnanamu,

[ns 3TOro wenkHuTe ABaXKAbl 1eBON KHOMKOM MbILWK Ha 3Ha4yKe Mnpo-
rpammbl Mo KOMNbIOTEP, U3 NOSIBUBLUEroca Habopa yCTPOMCTB BblibepuTe
pabouunii AMCK 1 MOBTOPUTE TO XKe caMoe ellle pa3. Korga B pabouem OKHe
NOABUTCA COAEePXXMMOe paboyero Ancka, octaBasicb Ha €ro NoBepxHOCTU
KYPCOPOM MbILLM, HAXXMWTE MpaByto KHOMKY (BbI30B KOHTEKCTHOIO MEHHD),
BblbepnTe KoMaHAy Co3aaTb U B OTKPbIBLLUEMCS NOAMEHIO — TUN CcO3ja-
BAEMOro 06beKTa, T.e. nanky. Korga B paboyeM rnone okHa NosiBUTCSA HO-
Basi nanka v ee HasBaHue 6yeT BbleNeHO (MPX 3TOM Bbl YBUAUTE «KYPCOP
BBOJa» — BEPTUKA/IbHYIO MY/IbCUPYIOLLYIO YepTy), HabepuTe HYXXKHOe Ha-
3BaHMe M HaXXMUTe Knasuwy Enter.

o OTKpOWTE Bally TMYHYIO Nanky. JBaXabl LWeKHUTEe Ha 3Ha4Ke nar-
KW, 4TOObI OTKPbITH ee. M03HaKOMbTECh C 31eMeHTamMm OKHa (puc. 39):
3HaAYyOoK nanku (OH e No COBMeCTUTENbCTBY — KHOMKa MEHH0 ynpas-
NEHNS OKHOM — BEPXHWUI NeBbIA Yron OKHa), CTpoKa Ha3BaHus (ca-
Masi BepXH#S), KHOMKW ynpasieHnsi OKHOM (NpaBblii BEPXHWIA yron),
MeHI0 (BTOpas CTPOKa OKHa).

» [103HaKOMbTECb C KOMaH4aMWn MeHI0 OKHa nanku, U3MeHuTe BUAK-
MOCTb afjpecHoii cTpoku. Chenatb 3TO MOXXHO B MeHI0 Bug, KomaH-
[0i MaHenb UHCTPYMEHTOB.

o Cosparite BHYTpuM nanky Mporpammel. 3aigmTe B nanky. OTKPbINOCh
npy 3TOM HOBOE OKHO? ECNK HET, TO HacTPOiTe CBOMCTBA CUCTEM-
HOW Manku TakMm 06pa3oM, YTobbl COAEPXKMMOE KaXKaoi BHOBb OT-
KpblBaemMoW nanku eMOHCTPUPOBa/ioCk B HOBOM OKHe. B meHto Cep-
BMC HaiguTe CBOICTBa Nanku n Ha 3aknagke ObLwye B pasgene O630p
nanok HaXXMUTe IEBYHO K/TaBULLY MbILLIW HA paano-KHOMKe —Hanpo-
TMB Nons OTKPbIBATH Ka>KAYH0 Nanky B 0TAe/bHOM OKHe. [poBepbTe,
Kak u3aMeHunacb pabota nporpaMmmbl.
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3HayoK nanku

Omcka Bugy M36pawa Cepenc Cnpaska KHonka
HassaHue okHa © Hasag * Q ~ Mowck [*itrcen x l--I &_ 3aKprT.b OKHO
MeHto Appec® 3 Moii koMnbloTep (OCTaHOBMTb
riarkn nporpaMMy)
MaHenb I[P PaGouii con
® O Mou goKyMeHTbI
MNHCTPYMEHTOB 31 Moii komnbioTep
«00OblUHbIE te N JlokanbHbiianck(C:) Q KHonka
w0 3kemo (p)
KHOMKW» a ™ TaHenb ynpasnesna Nobinblbitanck MaKCMMM3Mp0BaTb
a & fHgekc Juck () OKHO
A ecHas ® «ii ceTeBoe OKpYXeHne
ap gl kopaa,
CTpoKa KHonka
CBepHyTb OKHO
MaHenb pHY
0603peBarens
«nanku» Samsung M337x
387x 40 Senes 3
3 i Moif komrblo Tep

Puc. 39. OCHOBHbIE 31EMEHTbI OKHa

» OTKpoKiTe nanky Mol KoMnbloTep U U3MEHUTE (hOPMY NpeacTaBie-

HUA cofepXMMoro nanok. Caenatb 3T0 MOXXHO C MOMOLLLbIO KOMaH[
B MeHI Bua — Ockusbl cTpanul, MNanTka, 3Hauykn, Cnucok, Tabnu-
La. YCcTaHOBUTE, KAKOW 13 PeXXMMOB ABNSeTCA Hanbonee nHpopma-
TUBHbLIM? KaKue XapakTepucTUKM (ainnios 1 Nanok 4eMOHCTPUPYIOT-
CA B OKHe?

CkonupyinTe nporpammy KanbkynaTop n3 katanora P:\LAR B nanky
Mporpammbl. OTKpoiTe nanky Mol KoMnbOTep, 3aTeM nanky guc-
Ka P:u camy nanky LAR. OTKpoMiTe elle 0g4HO OKHO Anst nanku Mpo-
rpaMmbl. HaigmTe B nanke LAR 3Ha4ok Calc (nporpamma KanbKyns-
TOp), NepeTaLyMTe ero NpaBo KHOMKOW Ha OKHO nanku MporpaMmmbl
M NPY OTMYCKaHUN KHOMKW MbILIW BblOEpMTE B NOSBUBLUEMCSH KOH-
TEKCTHOM MeHI0 NYHKT KonupoBsarb.

Co3aaHuie sSip/bIKoB

Apnbikn B Windows —3T0 rpadmueckoe 0603HaU€HIE CChbINOK Ha 06b-
ekTbl (halinbl NporpaMmM MAM JOKYMEHTOB), peanbHO PacrofioXKeHHble
B ipyrom MecTe. OCHOBHbIM COAEPXMUMbIM SIP/bIKA IBNSAETCA MOMHbIA NYyTh
[0 haitna unm nanku.

Jtan 3

B nanke MporpamMmbl co3gainTe apnblk 4ns nporpammel Cak.exe, pac-
NonoXeHHoi B P:\LAR (HecMOTps Ha TO, YTO B aHHOW Narke yxe



3. OnepauuoHHas cuctema Windows

HaxoAuTCs caMm 06beKT —nporpamma KanbkynsiTop). CpaBHUTe Xa-
PaKTEPUCTMKN 06beKTa n Apnbika (KomaHaa CBoicTBa KOHTEKCTHO-
ro MeHto). I3meHnTe Ha3BaHe Sip/ibiKa (C MOMOLLbI0 KOMaHAbl Mepe-
MIMEHOBATb KOHTEKCTHOIO MEHH0).

Pab6oTa c OkHamu

OKHO — 3TO OCHOBHOW 3nemMeHT (MAn 06bekT) cuctembl Windows.
Mo onpefeneHno —3To OrpaHNYeHHas paMKOi NOBEPXHOCTb 3KpaHa. Pas-
NNYAKOT OKHO MPUIoXeHUA (OTKPbIBAETCA NPY 3anyCcKe NporpamMmmbl), OKHO
[OKYMEHTA (TaKMX OKOH MOXET ObITb OTKPbITO HECKO/IbKO) 1 Ananorosoe
OKHO —BCMnoMoraTesisHoe, NpegHasHauYeHHoe A1 yCTaHOBKM NapameTposB.

OKHO NpPUN0XXeHUA MOXEeT CYLLeCcTBOBaTb B TPEX (Popmax:

* B MWHUMM3MPOBAHHOM BUAE KHOMKOW Ha NaHenu 3ajaud;

* B HOpPMaJibHOM pa3mepe;

* B OJIHO3KPAHHOM BapuaHTe.

[ns OKHa JOKYMEHTa, B NMPUHLMME, TaKXKe LOCTYMNHbI NepevncieHHble pop-
Mbl MPeLCTaB/1eHNs, HO B MUHUMUN3NPOBAHHOM BUAE OHO MMEET (hopMy 3HAY-
Ka, pasmelLleHHOro, Kak npasuso, B rpaHuLax OKHa npunoxeHus. dopma
npeAcTaB/ieHUs AUanoroBoro OKHa ogHa —B HopMasibHOM pasmepe (puc. 40).

CeoHcTBa nankm KHOMKa 3akpblThb OKHO

OduIJLej E“lﬂ | Twne np!an.noa_»\awuom:ue pafne | 1 KHOMKa Bbi3BaThb cnpasky
MpeacTagnenme Nanok

Ha3BaHusa BKNagokK

b MOXHO NPUMEHNTE BUL, BLIGPAHHLIA LANA STOA NANKW,
Hanpumep, "Tasnuua" unu "Mnurka”, ko BCceM Nankam

[ MprUMeHnTL KO BCEM NaNKaM ] [ Cépoc anA Bcex Nanok

NononHWTENbHBIE NBPAMETPLI

D OroGpaxate CONEPXKUMOE CUCTEMHLIX NANOK ~
MoMHUTE NBpaMETPH OTOSPAKEHWA KAXAOA NBNKM
[V] CrpuigaTh 38WMmEHHSE CUCTEMHBE BAANL (DEKOMEHAYETCR)
CrpbIBaTE pACWMPEHWA ANA 38P&MMCTPUPOBAHHLX TUNOB hainos
= CKpuITHE chains U Nanku
He nokazweate CKPLITHE AN K NANKK
—— @) MNokasuiBaTs CKPITEIE HARNL M NANKM
= Ynpagnexue napamu BeG-CTPAHWL M NANOK

MNokazkisaTs M OGPAGATHEATE NAPY KaK EAMHLIA Gain
O MokazsieaTs 0fe YACTH M 0SPAGATLHIEATE MX OTARNLHO
(O NokasbisaTe 06 HACTH, HO OGPAGATHIBATE MX KAK SOMHLIA haR

| | A | Paano-KHomMku
(BbI6OP abTEPHATMBbI)

[ Boccranoeuts yMmonuaHms l
1
f 1 I
[ OK ] [ OTtmeHa ] pw 1

KomaHAHble KHOMKK

KHonku 3afaHns pexmma
(BbIOOP XapaKTepMCTUK)

Puc. 40. Ananorosoe okHo CBoCTBa nanku
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Jtan 4

64

MpoBepbTe COOTBETCTBUE XapaKTepUCTUK NporpammMbl Moid KOMIbHo-
Tep no puc. 40. OTKpoKTe nanky Mol KomnbloTep 1 B MeHto Cepsuc
BblOepuTe CBOMCTBA Nankn 1 BKNaaky Bug.

MepemMecTUTe OKHO Nanky Ha HOBOE MecTo. [11d 3TOro OTKponTe
nanky Mol komnbtoTep. MUHUMU3NPYIITE pa3Mep OKHa. MomecTu-
Te OCTpue yKa3aTenst BHyTPb 061acTu 3aronoBka okHa Mot KoMnbio-
Tep (NepBas CTPOKa OKHA). HaXXMUTe 1 He OTMNyCKanTe NeBYH KHOMKY
MbILWLK, a 3aTeM NepemMecTuTe Mblilwb. Mpy aTOM 6yAeT nepemeLaTb-
Csl paMoyKa OKHa. OTNYCTUTE KHOMKY MbILIW 415 pa3MELLEHNSA OKHa
Ha HOBOM MecCTe.

M3meHUTe pasmepbl OKHa. oaBeanTe Kypcop K 04HON U3 rpaHuL
OKHa (HM)XXHelW npasoit), OH LO/MKEH NPUHATL BUA ABOMNHOW CTpen-
KW, 1 nepemelLainTe Mbllb, He OTMYCKas NeBY0 KnasuLly 40 A0CTU-
YXEHNA OKHOM HY>KHOr 0 pasmepa.

CBepHUTE OKHO Mol KoMNbloTep B 3HAYOK. LLLeNIKHUTe Ha KHOM-
Ke CBOpayuMBaHUsA OKHa Mo KomnbloTep (pacnosioXxeHa B NpaBoM
BepxHeMm yrny). MNpy 3TOM OKHO CBEPHETCS M NOSABUTCA B BUAE 3HAY-
Ka Ha naHenun 3agau.

BoccTaHOBMTE OKHO M3 3HayKa. LLLenkHMTe Ha KHonKe Mol KoM-
NblOTEP Ha NaHenu 3agay, YTobbl BOCCTAHOBUTL OKHO. Pa3BepHuU-
Te OKHO Ha NOJHbIN 3KpaH —LeNKHUTE Ha KHOMKe pa3BepTbiBaHUS
OKHa Moii KomnbloTep (BTOpas cnpasa B BEPXHEN CTPOKe OKHa —[),
OKHO nepergeT B NONIHO3KPaHHbIW pexxunm. KHonka pa3sepTbiBaHUA
NPeBpaTMTCs B KHOMKY BOCcCTaHOBMeHUA (11 1). LLLenkHUTe Ha KHOMKe
BOCCTaHOB/IEHUSI OKHa MO KOMNbIOTeEp ANA NPUBELEHNSA €r0 K HOP-
MasIbHOMY BUAY.

3akpoiTe OKHO Moii KomnbloTep. ANs 3TOro WeNKHUTE Ha KHOMKe
3aKpbITUA OKHAa UNn Haxkmute ALT+F4 (yaepxusasa knasuwy ALT,
HaXxaTb Knasuwy F4).

OTKpoWiTe ABa OKHa nporpammMbl Mol KOMNbOTEp 1 NONpobyiiTe ne-
PEKMIOUNTHLCH MEXAY HAMU C NMOMOLLbIO MbIWKK. Takxke ans nepe-
KNHOYEHUSAMU MeXAY OKHaMU MOXXHO MCMO0Nb30BaTb KOMOWHaL MO
KnaBuw ALT+Tab.

MpopaenaiiTe aHanoOrMYHbIe onepawuun ¢ Balleid nankoi MporpaMmbl.



3. OnepauuoHHas cuctema Windows

3anycK nporpamMm Ha BbIro/HeHVe
Mpex e BCero yTo4YHMM, No KakMM BHELLHUM MpU3HaKaM MOXHO OT/In-

YNTb

(harin nporpaMmbl (Tak Ha3blBaeMblii UCMONHAEMbIA) OT APYTUX TU-

nos hainos.:

BO-NEPBbIX, OHN UMEIOT PaCLUMPEHUNE «EXE» NN «COT»;
BO-BTOPbIX, CHAOGXEHbI 3HAUKOM MO0 CTaHAAPTHOro Buia (13obpa-
YKE€HMe OTKPbITOr0 OKHa C KHOMKaMK ynpaBneHusi paamepamu), nn6o
crneuuanbHbIM.

[ns 3anycka nporpamMm Ha BbINOMIHEHME CYLLECTBYET ABa Cnocoba:
1) c nomouybto NnaBHOro MeHto. LLLenkHMUTe Ha KHoMKe [MycK Ha naHenu

2)

3afa4, a 3aTeM NOULLMTE HY)XXHYHO NporpamMmmy B NyHKTax MeHt (ro-
NCK OCYLLIECTB/IAETCA NEPeMELLLeHEM Kypcopa Mo MEHIO C HeNpoAon-
XUTENbHOWN 3afleP>XXKON Ha BbIOpaHHbIX NyHKTax). HenocpeCcTBeH-
HO 3anycK nporpaMmMmbl —LENYOK /IEBO KHOMKOW MbILIW Ha MYHKTe
MEHI0 C ee UMeHeM. TakmMM 06pa3oM MOXXHO 3aryCcTUTb NPOrpammbl,
KOTOpble 3apaHee Obl/in 3aperncTprpoBaHbl B 1aBHOM MeHIO;

C NomoLbio nporpaMmmMsl Mol KOMNbIOTEP — MOMCKOM MO AUCKaM
M nankam HaxoAWUTCA UCMOMHAEMbIW (halin nporpaMmMbl U ABONHBIM
HaXxaTveMm 1eBOM KHOMKM MbILLW 3aryCKaeTCsA Ha BbINOIHEHUE (YHW-
BepcasibHbI/ crnocob fat NtobbIX NporpamMm).

Jtan 5

3anycTuTe Ha BbINOMIHEHWE TEKCTOBLIV pegakTop bnokHoT (NotePad).
B co0TBETCTBMM C NEPBLIM CMOCOO0M HAXMUTE Ha KHOMKY [Myck, 3a-
TeM MeH0 lNporpammbl, CTaHgapTHbIe N BNOKHOT. B COOTBETCTBUU
CO BTOPbIM CNOCO60M B OKHe MO KOMMNbIOTEP OTKPOMTE Nanky ans
AncKa, Ha KoTopoM pasmelleHa Windows (06b14HO 3TO Anck C:), oT-
kporte nanky WINDOWS, HariguTe B Heil 3Ha4oK Notepad.exe v ak-
TUBU3NPYINTE ero, 4Tobbl 3anyCcTUTL Nporpammy. O6paTtuTe BHUMa-
HWe, KaK M3MeHWIacb NaHesb 3a4a4 Npu 3anycke NporpaMmei.
3anycTtute nporpammy KanbKynstop (garin calc.exe B IM4YHOM KaTa-
nore). CKO/IbKO U KaKuUX MPUI0XeHUI 3anyLeHO B JaHHbIA MOMEHT
B cuCTEME?

MocnefoBaTesibHO 3aKPONTe BCE OTKPbITbIE OKHA —YacTb HaXXaTnem
Ha KHOMKY 3aKpbITMUA B MPaBOM BepPXHeM yriy okHa (M), avactb —
BbIGOPOM COOTBETCTBYHOLWEA KHOMKN B MaHeNN 3aja4y, BbI30BOM
KOHTEKCTHOr0 MeH0 (npaBas KHOMKa MblLLW) Y BbIOOPOM KOMaHAbl
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3aKpbITb. MOXHO BOCMO/b30BAaTLCA COYETAHUEM KNaBULL, YHUBEP-
ca/lbHbIM N5 3aKPbITUSA NHOOOro TMNa OKOH B nakeTax Microsoft —
ALT/FA4.

YnpaBeHue AMcKamu, nankamu v gannamm

CneumanbHoe npunoxeHue MNposBogHNK (puc. 41) npegHasHayvyeHo Ans
paboTbl C (hainnoBOIN CUCTEMON, NPEAOCTaB/AS NOb30BATENHO HEKOTOPLIE
LONONHUTE/IbHbIE BO3MOXHOCTW MaHUMYy/IMPOBaHWA, NPeXae BCero C je-
PeBOM Mnarnok (Katasoros).

W Mou AOKYMEHTBI T‘ﬁ‘&
Qailn Npaska Bua W3BpaHHoe Cepeuc Cnpaska CTpOKa 3aro/ioBKa OKHa

o © - & | P nowcx @ e | [~ | MaHenb VHCTPYMEHTOB
Anpec: | &) Mo goxymMeTHl v | £ nepexoa
Nann x /’ ] AJpecHas CTpoKa
(3 Pasouwii cron | Visual Studio
BEETon nowyverira | CTpoka MeHto
® 3 Vsual Studio >
2 works.fles J workd.fles
‘ﬂ Mou pucyHKM
MOs My3uiKa O 5
2 Nonyuenssie Gaiins J R DO
E d Moit xoMnboTED h
@ ‘j CeTesoe OKpyxerue R -
ga‘ Kopawwa \J MoR My3siKa
g . : [MaHenb COAEPXXnUMOoro
@ & forymente ) o et TEKyLLero Karanora
|:j O6HoBNEHHE (nan Kl/l)
&) Curx_rexep
@ 3 YMK TTPHY
+ D 3N=3H CHCT M CeTH
O6bexTos: 15 1,52 M6 i Moii KomneioTep P— | .MH(i)OpMaLLI/IOHHaﬂ CTPOKa
[MaHenb fepeso
Puc. 43. OkHO nporpammbl INMPOBOAHNK
Jran 6

» 3anyctuTe MNMpoBogHUK. ChenaTb 3TO MOXHO OHWM U3 TPEX CrocoboB:

1. OTkporiTe nanky Moii KomnboTep. BbigenuTe 3Ha40K N1060ro gnc-
Ka Unu nanku u, yaepxmnsasa knasuwy Shift, wenkHnTe asaxabl
NeBON KHOMKOW MbILIWN,

2. Tak>Xe, KaK 1 B NepBOM C/nyyae, BblLeNnTe AUCK UK Nanky 1 Bbl-
6epuTe N3 MeHIO daiin komaHay MNMPOBOAHNK.

3. TpeTbuM cnoco6om MpoBOAHUK MOXKHO 3anycTUTb U3 MaHenu 3a-
faJy: KHonka lNyck, meHto Bce nporpammel, CTaHgapTHble, MpoBo-
[HVK.
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3. OnepauuorHas cuctema Windows

* M3yunTe BHELWHNI BU OKHA MNPOBOAHMKA: MEHIO, PACKPbIBAOLLNIACS
CNUCOK BbIGOpa, MaHeb MHCTPYMEHTOB, NaHesb AepeBa Nanok, na-
He/lb CoAepPXXMMOro nanku. LLLenkHnWTe Ha 3Havke natoc (+) B naHe-
nu fepesa MNMposogHuka. ObpaTnTe BHUMaHWE Ha U3MEHEHUS B NaHe-
nm Manku, a Takke B naHenn Cofep>KUMOe...

o CkonupyiTte thainn «r7.txt» n3 nanky P:\LAR B nanky porpammbi.
Ecnu npefBapuTeibHO OTKPbITh NankKy, T CAenaTb 3T0 MOXHO 006bIY-
HbIM MepeTackMBaHMEM C MOMOLLbIO NPaBoi (C aKTUBMU3ALMNEN KOH-
TEKCTHOI0 MEHIO PEXMMOB MepeHoca) Uan NeBoi KHOMKW MbILUW.
B nocnegHem cnyyae, ecniv nepetackuBaHue NPOUCXOAUT Ha Apyro
AVCK WX HaXkaTa npu aTom Knasuiwa Ctrl knasnatypbl, cuctema Bbl-
MONHSAET KOMUpoBaHue 06bekTa. MOXHO NpeaBapuTebHO He OTKPbI-
BaTb Manky, Kyga nnaHMpyeTca KONMpoBaHue, a HanTu ee B NaHeun
Manku, ecnn nHopMauns npeacTasneHa B Buie gepesa MNpoBogHu-
Ka. IckaTb, npaBAa, cefyeT 0CTOPOXHO: UCNONb3YS IMHENKM MPo-
KPYTKM U 3HAYKM «+» AN AEMOHCTPaLUN CBA3E Nanku BHU3 Mo ge-
peBy. [locne 3TOro ocTaeTcs TOMbKO NepeTawuTb BblOpaHHbIA dain
C MOMOLLbK MbILIW Ha 3HAYOK HaleHHOK nanku. ObpaTnte Takxe
BHMMaHWe, Kyaa npegnaraeT MpoBOAHUK CKOMMPOBaTh (haii/i B MEHHO
daiin, OTNpasnT.

» Co3sparite nanky ¢ MMeHeM BpemeHHas ¢ nomoLbto MpoBoaHMKa B Ba-
Wwew nanke Mporpammbl. OTKPONTE AN5 3TOr0 MNPOBOAHMK, LLENKHU-
Te Ha 3Hayke porpamMmbl 1 BblgennTe ero, YTo6bl B naHenn Copep-
>KUMOE... Obl/1 NpefcTaB/ieH cocTaB 3TOM nanku. LLlenkHuTe npaBoi
KHOMKOW Ha CBOOGOHOM MPOCTPaHCTBE MaHeNn coaep>xmmoro. 3 no-
ABUBLLEroca MeHto BblbepuTe NyHKT Co3gaTb, MNanka. MpoBogHMK
co3aacT HOBYHO Manky. Habepute nmsa n Haxxmute Enter.

e YpaanuTe co3faHHYH nanky BpemeHHas, 3akpoliTe MNpoBoAHUK. Y aa-
NUTb MOXHO KnaBuwei Del knaBnatypbl Nocne TOro, Kak HY>HbI
06beKT BbIOpaH.

Mownck haiinos 1 NanokK

LLInpokre BO3MOXXHOCTU AN18 NOMCKa (ainoB 1 Nanok npegocrasnset
nonb30BaTento nporpamma HaTwu: ®aiinbl 1 nanku. 3anycTuUTb ee MOX-
HO 160 13 MaBHOro MeHwo (komaHAa Mouck), nm6o 13 MNposogHUKa (MeHKO
Cepsuc, komaHga HaiiTun). B okHe nporpaMmMbl € MOMOLLbIO COOTBETCTBY-
tOLLLeN 3aKNafKn 3a4at0Tcs yCnoBus (Mm KpuTepmn) nomcka.
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Jtan 7

» Haignte Ha gucke C: Bce (haiifibl, HauMHarowmecs ¢ 6yks win. Ans
BbINOJIHEHUA 3afjaHNS MOXXHO NOCTYNUTL CNeayoLmnm o6pasom: oT-
KpoiTe MNpoBOAHMK 1 BbIGepnTe 3HAYOK gncka C:.. BblbepnTe B MEHIO
Cepsuc KOMaHAbl HanTu, ®aiinbl v nanku. Ha 3aknagke ims n pasme-
LLeHVE B TEKCTOBOM OKHe IMsi HabepuTe win* 1 LLeSIKHUTE N0 KHOMKe
HaiTn. MpoBOAHUK BbIMOMHUT NOUCK Ha TEKYLLLEM AUCKE N BbIBEAET
B OKHO CMMWCOK BCeX (hait/ioB 1 Narnok, KOTOpble HAUMHAKTCA € OYKB
win. 3akpoiTe MNPOBOAHNK.

» HaignTe Ha gncke D: thaiinbl, KOTOpble 6bIM CO34aHbl U U3MEHE-
Hbl 3a nocnegHue 10 aHel. [Ana pasHoo6pasna 3anycTUM Nporpam-
My HaiiTw: Bee dhaiinbl n3 'naBHOro MeHto. Haxmute Ha KHOMNKy IMyck
N BblbepnTE B MeHIO KoMaHay Mowuck, dainbl 1 nanku. Ha 3aknag-
Ke [laTa U3MeHeHMsa NepekovnTe pagnoKHOMNKY B pexxum Haiitu
BCe (paiinbl, Co3faHHble MO0 N3MEHEHHbIE, BKOUYMTE pagno-KHOM-
Ky 3a nocnegHue ... AHei, a 3atemM 3aanite He06X04MMbIn BPeMEH-
HOW AnanasoH. HaxmuTe KHOMKy HainTw.

» [1OBTOPUTE MOWUCK C TEMU Xe KPUTepUsiMn Ana oCTasbHbIX ANCKOB
KOMMbIOTEPA, CAenainTe BbIBOA 00 MHTEHCUBHOCTM UCMO/b30BaHUS
[AMCKOB. 3eCb, HE N3MeHAA NapaMeTpoB 3aknafku laTa n3meHeHus,
Ha 3aKknagke Ims npasmelleHne B pacKpbiBaroLLEMCA CMUCKe Bblbe-
puTe NO0YepesHO OCTaslbHble UCKN.

» Hangute nanky Pa6ounit cTon. CpaBHUTE COAEPXMMOE 3TOM Manku
B OKHe nporpammbl Moii komnbioTep 1 B MpoBofHuKe. Kakue MOXHO
cAenatb BbIBOAbI?

Mporpammva Kop3nHa —BOCCTaHOB/EHWE Yaa/IeHHbIX 00bEKTOB

OpHoi n3 cnuctemHbix nanok Windows aBnsietcs nanka Kop3auHa, pac-
nonaraemas Ha Pa6oyem cTone, B KOTOPOM HEKOTOPOE BPEMSA MOryT CO-
XpaHATbLCA 06bEKTHI, YAa/leHHble No/ib3oBaTeNieM. 3anycKaeTca ABOWHbIM
Ha)kaTuMeM IeBOM KNaBMLIKM MbllK Ha 3Ha4Ke Kop3nHa Ha paboyem CcTose.

Jtan 8
* HacTpoiiTe pexxum yganeHns 06beKTOB C MOMELLEHNEM UX B KOP3UHY

C noATBep>kaeHueM. Bbifennte 3Ha40K Kop3uHa, BbI30BUTE KOHTEKCT-
HOe MeHI0 1 BbINONHMTE KoMaHAy CeoicTsa. Ha 3aknagke Mobamb-
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3. OnepauuorHas cuctema Windows

Hble BK/IIOUMTE pagno-KHONKY EANHbIE napameTpbl AN BCEX AUCKOB
n yctaHosuTe onuuto (Y) 3anpawimneaTb NOATBEPXKAEHNE HA yAaane-
Hue. ONuusa YHUUTOXKa T (hait/ibl cpasy nocre yaaneHus, He nomewyas
NX B KOP3WNHY, J0/KHA ObITb CHATA!

* Ypanute nporpammy KanbkynaTop B nanke NporpaMmmel, a3atem BOC-
CTaHOBMTE ee C NnoMoLbio Kop3uHbl. OTKpoOKTe 418 3T0ro oKHo Kop-
3MHbI, HagMTe B HeM (haiin calc.exe, BblfennTe ero, a 3aTem B MeHH0
daiinbl BbINOMHUTE KOMaHAY BoccTaHoBUTb.

B
3H-190h | p 7 it
HWBanos U. I/I |

[Nporpammbl ’V‘KaanynﬂTop

Calc, exe
Puc. 42. Mpumep (haiinosoii cucTemsl

» [lpoBepbTe COOTBETCTBME CO34aHHOr0 BaMu (parMeHTa aisosoi
CUCTeMbl, MOKa3aHHOMY Ha puc. 42.

OKoOHYaHWe paboTbl

KHonkow Myck akTnBm3npyinTe NaBHOE MEHI0, BbIMOMHWUTE NMYHKT 3aBep-
LueHne paboThbl, yCTaHOBUTE pPafM0-KHOMKY B NO3ULUIO BbIKNOUMTbL KOM-
MblOTep U, JOXKAABLUWCH Pa3peLlNTENIbHOTO COOOLWEHNS Ha 3KpaHe, Bbl-
KNHUNTE NUTaHue.
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4. OCHOBHbIe MpueMbl paboTbl
B pefaktope Word

ord —aTo Nnporpamma 415 Co34aHna Unn pejakTUpoBaHUsA TeK-
CTOBbIX JOKYMEHTOB [2]. [TOMMMO MHOIOYUCIEHHbIX BO3MOXX-
HOCTeN npeacTaBNeHNs TEKCTOBOM MHGopMaumu, Word no3so-
NSeT pa3HoobpasnTb TEKCT pUCYHKaMU, Tabmuamu, BbIMOMHATL CHOCKH,
CTPYKTYpMpOBaThb AOKYMEHT, CPOpMUpOBaThb ornasneHne. Pabota obner-
4aeTcs C UCNoIb30BaHMEM aBTOKOPPEKL MK (TPYLHO BBOAUMbIE UW LNNH-
Hble CNoBa), aBTOTeKcTa (CTaHAAPTHbIE 3aroTOBKU A4/19 AOKYMEHTA), NPO-

BEpKu opdorpadun n ap.

OcHOBHbIE NpuemMbl ynpasneHns B pegaktope Word

"NaBHbIA MHCTPYMEHT Nosib3oBaTeNs B pegakrope Word —3T0 MblLb,
a He Knaematypa. [JeicTBUTeNbHO, BblbpaTb HEO6X0AUMbIE LENCTBUA pe-
[aKTOpa U3 MHOTOYUC/IEHHbIX CPEACTB YNpPaBAeHUs U HaCTPOMKK, Crpyn-
NMUPOBaHHbIX Ha paboyem CTO/e, MOXHO TO/IbKO C MOMOLLbIO «MbILLIMHOTO»
Kypcopa. Ha npvBefeHHOM pUCYHKe (pparmMeHTa paboyero ctona pefakro-
pa (puc. 43) yKa3aHbl HEKOTOpPbIE, HO Ja/ieKo He BCe AOCTYMHbIE 3/IeMEH-
Tbl. CaMasn nepeas —3TO CTPOKA Ha3BaHWMA OKHa pefakTopa ¢ KHOMKaMu
yrnpaB/ieHMs OKHOM (cnpasa) 1 NaHesnbk 6bICTPOro gocTyna (cnesa).

B paHHuX Bepcusax Word-a BbI6Op 04HOM0 U3 MyHKTOB OCHOBHOIO MEHHO
NPUBOAUN K MOSABNEHUIO «BbIMaJaloLLEro» Cnucka KomaHg. B coBpemeH-
HbIX BEPCUSIX MEHIO OPraHN30BaHO B BU/E «BKNaJ0K» M OCHOBHbIE KOMaH-
[bl BbIHECEHbI Ha «/IEHTY» B BUfe noneil. Hanpumep, Ha puc. 43 nokasaHsl
nosif, COOTBETCTBYIOLLNE BKNAAKE UM NYHKTY MeHI0 naBHas, a UMEHHO:

* none byep obmeHa,

e THone WpundgT,

* none A63au u ap.
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4. OcHoBHble npuembl paboTsl B pegaktope Word

Oa) | d LAY I fokymenT2 - Microsoft Word - M X
> FnaeHan BcYaeka Pa3meTka cTpaHnusl CeulkK Pacceinim PeueHznpoBanne Bna Dopmyna Easy Document Creator w
Calibri{OcHoeHol Tek ~ 11 - 2 e S - T 4E T . % M
X A\ 4 -k o |o] == = el AaBbCcDd| AaBbCcDd AaBhCc
J aby T O6biuHI | T Be3 nHTep... 3aronopok 1 VISMEHHTS. Pe.daxm!:oaanue

- Aa || A\ A7 O B[R T T

LWpndr A63ay \ £l Crunm £

\
\ CTpoka MEHIO \

(HaGop BKJIAJIOK) Ilone Aézay na nente
KOMaH]I ITyHKTa MeHI0 «I 1aBHas

Bygep opmena

ITanens
OBICTPOTO JIOCTYIIA

Bxuajka Knonku BeiGopa pe- Vipasienue
(ILyHKT MEHIO0) JKUMA TIPCICTABICHUA MaciTabom
JIOKYMCHTa
Kuomka
Office \
CrpaWnuya: 1 w3 1 | Mwucno cnoe: 0 ] pycckmii JE]im BE=

Puc. 43. Pabounii cTon pegakropa

Kaxgoe none npefcraBnser coboil HA60p MHCTPYMEHTOB, NO3BOJIAK-
WMX BbINONHATL AENCTBUS UM MEHATbL CBOMCTBA TeKCTa/Bbl4e/IeHHOr0
(hparMeHTa.
Bbi6bop nepBoii KHOMKK, Ha3biBaeMoil KHonkoii Office, no3BonseT Bbl-
NOJHATbL AeACTBUSA CO BCEM JOKYMEHTOM, a UMEHHO: CO3/iaBaTb HOBbI [0-
KYMEHT, OTKPbIBaTb Y>Ke CYLLEeCTBYHOLLNA, COXPaHATb TEKYLLNIA (KOMaHa
CoxpaHnTb), NpeayCcMOTpeHa BO3MOXXHOCTb COXPaHEHNS KONMUMN AOKYMEH-
Ta B pa3Nn4YHbIX BapnaHTax (komaHga CoxpaHuTb Kak), nevarb JOKYMEH-
Taun 1.4. Kpome Toro, B nose MapameTpbl Word ycTaHaB/IMBatOTCSA HEKO-
TOpble HACTPOMKMN XapaKTepUCTUK AOKYMEHTA: OTOGPaXXeHUs Ha aKpaHe,
npaBonucaHus, napaMeTpoB aBTOCOXPaHeHUs U Ap., KOTOpble ABNAKOTCSA
06 MMY NS TEKYLLEro JOKYMEHTA.
BepTukanbHOM NynbCcupytoLLein YyepToin (Kypcop BBoAa) 0603HaueHa ak-
TUBHasA No3numMa paboyero nons.
B HMXXHeN CTPOKe OKHa AOKYMeHTa HaXo4AaTCAa KHOMKW Bbl6opa pexu-
Ma npeacTaBneHuns JOKYMeHTa:
* KHOMNKa 06bIYHOM0 peXxxMMa —TeKCT NMOKa3blBAETCA CMN/IOLWHON «J1eH-
TOW», 63 paspblBOB Ha CTpaHuLbl. LaHHbIN pexunm yaobeH gns nep-
BOW CTafuu NOAIOTOBKN JOKYMeHTa —Habopa TeKCTa,;

* KHOMKa pexxuma 3/IeKTPOHHOI 0 ;IOKYMeHTa. [JaHHbI peXxumM no3Bo-
nsAeT chaenatb TEKCT U (DOH LBETHbIMM, UCMNONb30BaTh NPOCTenLmne
aHUMaLMOHHbIe 3PMEKTbI U Np.;
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KHOMKa peXxmma pa3sMeTKy CTpaHWL, —TeKCT NMOoKa3blBAaeTCA B TAKOM XKe
BMAE, B KAKOM OH GyfeT BnocneAcTBUM (BO3MOXKHO) HamneyaTaH;
KHOMKa peXxmma CTPYKTYpbl A0KYMeHTa. [LaHHbI peXUM UCMOoNb3y-
eTCcs 415 NOATOTOBKM JOCTaTOUYHO CEPbe3HbIX TEKCTOB C MCMO/b30Ba-
HMEeM 3arofioBKOB 1 N0/3aro/10BKOB Pa3/iNyHbIX YPOBHEIA.

CnpaBa OT KHOMOK pacnonaraeTcs ropu3oHTa/bHas nonoca npokpyT-
K —ans 6bICTPOro M3MeHeHMs MacllTaba npeacTaBneHns. B aToli e cTpo-
Ke pacrofioXeHbl TEKYLLME XapaKTePUCTUKN AOKYMEHTA 1 peXxuma paboTbl.

Jtan 1

3anycTtuTe pegaktop. O3HaKOMbTECH C 31eMeHTaMu paboyero cTona.
HaingnTe ykasaHHble Ha PUCYHKe 3/1eMeHTbl Ha 3KpaHe. CpaBHUTE,
4yeM OTINYaKTCA HAbop 31eMEHTOB YNPaB/IEHUS HA PUCYHKE 1 Ha Ba-
LLUEeM KOMMbOTepe. YCTPaHUTe pasinyunsg, eciv OHU ecTb.

OTKpoWiTe NycToe OKHO foKyMeHTa —KHonkKa Office, komaHga Cos-
[0aTb 1 U3 NPeASIOXKEHHOr0 CnucKa BblbepuTe BapnaHT — lMycTble
¥ nocnegHve, HoBblIli JOKYMEHT.

YcTaHOBUTE NpefHasHayeHne TPex-nsaTv KHOMOK Ha NaHensix vH-
CTPYMEHTOB. 115 3TOr0 Kypcop MbllN HAaBOAUTCS HA UHTEpecyto-
LLLYHO BaC KHOMKY M yepe3 HebOo/bLUYIO May3y NoABAAETCA OKHO-NOA-
ckaska. B cnydae, ecnv nofckaskm HeT, 3aiguTe yepes kHonky Office
B 06nacTb MapameTpbl Word, HailanTe 06nacTb SkpaH 1 B nosne Mapa-
MeTPbl 0TO6Pa>XKeHUs CTPaHNL, OTMeTbTe onuyuto MokasbiBaTb BCM/bI-
BatoLLMe NOACKA3KM NpY HaBeAeHUN yKasaTens MbiLLu.

HarignuTe Ha gucke P: ainn dl.doc u 3arpysute ero B OKHO OKYMEH-
Ta (ecnu Tpebyembili (halin HanTU He yaaeTcs, 0bpaTuTeCch K Npenoaa-
BaTento). Mounck n 3arpyska painna BbinonHseTcs yepes kHonky Office
C MOMOLLbI0 KOMaHAbl OTKpbITb. ECNY HEM3BECTHO MECTOHAXOX/e-
Hue thaiina, BOCMOMb3YNTECh CTaHAAPTHLIMY CPeACTBamMM NOMCKa one-
pauMOHHONM CUCTEMBI, PACCMOTPEHHbLIMY B NpeablayLmx paboTax.
YCTaHOBMTE PeXMM NPOCMOTpPa AOKYMEHTa pasMeTKa CTpaHuubl.
MoacunTalite, CKONbKO ab3aleB COAEPXUT AOKYMEHT. Y CTaHOBU-
Te PeXMM NPOCMOTpa AOKYMeHTa C M306paxeHNeM CreLcrMBOOB
KOoHel, a63aua. CKOMbKO TaKuX CreLcrumBOIOB paccTaB/ieHO Mo TekK-
cTy? [ns atoro HainauTte yepes kHonky Office n MapameTpbl Word 06-
nacTb SKpaH, B none Bcerga nokasbliBaTb 3TU 3HaKW hopmaTypoBa-
HUS Ha 3KpaHe 0TMeTbTe 3Haku ab3aues If.



4. OCcHOBHble npueMbl paboTsbl B pegakrope Word

» [o6aBbTe B KOHeL, TeKCTa HOBbIN ab3al, Creayowero cogepXkaHus:
«OcHOBHas ngesa cuctemol Windows 1 nporpamm, COCTaBAKOLWLMNX Na-
KeT Microsoft Office —«apy>KeCTBEHHbIN» NN UHTYUTUBHbIA UHTEP-
(helic (T. e. MaKCUManbHO BO3MOXHOe YA06CTBO B paboTe)».
CneucunmBonbl ab3aua 6yayT NOSIBAATLCA B TEKCTE BCAKUIA pas, Kak
Bbl HXXMeTe Ha Knasuwwy Enter. OTctofa BbIBOA —He HY>KHO BbIMO/I-
HATb HaXKaTue Enter 4na nepexofa Ha HOBYHO CTpoky —Word cam 310
cLenaer 3a Bac.

* Bbigenute cnoo «Windows» B nepBom ab3aLe M CMEHUTE ero Hayep-
TaHue Ha XUPHbIA KypcuB. MepBblii CNOCO6 — MbILWbIO HaBOAUTCA
KYpCOp Ha ;aHHOe C/I0BO B TEKCTE, [iBa pa3a HaXXMmmaeTcs n1esas Kna-
BMLLA, a 3aTeM HamnmaroTca KHonku XK 1 K B none EMpudT BKNaa-
Kun EnasHas. JIn60 BbiAeNseTca CNOBO M Ha MOSABAAOLWLEACS cripaBa
BCNJIbIBatOLLLei NaHenn popmMaTnpoBaHns HaXXMMatTCS KnaBnimn XK
n K. N Tpetnini cnocob6 —nocne BblAeNeHUs CN0Ba Halo HaXaTb npa-
BYIO KNlaBULLY MbILWK, B MOABMBLLIEMCSH KOHTEKCTHOM MeHIO BbI6paThb
KomaHay LUpudT 1 B none HauepTaHue ycTaHOBUTbL M0ONY>KUPHbIA
KYPCKB.

* 3meHUTe napaMeTpbl NepBOro ab3aua TekcTa Cc MOMOLLbIO IMHENKM
(neBast rpaHuua, npasas rpaHunua, absayHblin otcTyn). Ecnv nuHei-
Ka OTCYTCTBYET Ha paboyem CTosie, BOCMONb3YNTeCh BKNaAKON Bug,
B none MNMokasaTb WK CKPbITb OTMeTbTe JINHelKy. 3aTeM yCTaHOBUTE
Kypcop Ha 1to60oM cnose ab3aua. Mocne yero HaBegMTE KYpCOp MbiLLK
Ha OZVH M3 orpaHnuunTeneit Wkanbl (MX Ha NTNHEKE TPK), HAOXKMUTE
NeBYIO K/1aBULLY MbILIKN U «MNepeTawunTe» BblOpaHHbIA OrpaHnynTe b
(He oTnyckKas KnaBMLWIKN) Ha HOBOe MeCTO (NpueM Ha3blBaeTCHA «B3/
N Tawm»).

o CpenaiiTe Bce ab3albl TeKcTa No obpasyy nepsoro a6saua. PaboTa

C/IMHENKOW aHanornyHa npeaLwecTByoLLemMy NyHKTY, HO NpeaBapu-
TeNbHO CnefyeT BblAe/UTb BECb TEKCT, HanpumMep ¢ NOMOLLbK KOM-
OuHaumun Ctrl+A.
[ns BblAeneHNs YyacTu TeKCTa CyLLEeCTBYHOT HECKO/IbKO CMOCO60B: Mbl-
LUIbK —HABOAUTCA KYpPCOP Ha JaHHOE C/I0BO B TECTE, HAXKUMAETCHA Jie-
Bast KHOMKa MbILLW 1N MblLWb MPOTAcKMBaeTCs MO COBY CyAepXuBae-
MO NeBOI KHOMKOW. KnaBnaTypoit: Kypcop BBOJa yCTaHaBIMBaeTCA
nepef BblAenseMbIM (hparMeHTOM, HaXKMMaeTcsa knasuwa Shift kna-
BMATYpPbl U, He OTNycKas ee, Knasuwamun-cTpeskamu 061acTob Bblje-
NEHWNS pacTArnBaeTCs Ha BECb ()parMeHT.
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» 3aMeHMTe HayepTaHue cnosa Windows BO BCeM TEKCTe Ha nogyep-
KHyTOe. Haigute Ha BKnagke MMasHas none PefakTupoBaHue. Bbl-
bepuTe KOMaHAy 3aMeHUTb ¥ BaM OTKPOETCA 4ManoroBoe OKHO 3a-
MeH. Ecnu BbI3blBaTb PEXMUM 3aMeHbl NMPW yXKe BbleIEHHOM C/I0Be,
Word B none gns HanTwu yke cam NOMecTUT yKazaHHOe CNoBo. Tak-
»Ke MOXXHO BOCMO0/1b30BaTbCA eLLEe OAHUM CpeAcTBOM —OyhepoM 06-
MeHa.

[ns 3TO0r0, BO-MepBbIX, €CNN 3TO HEO6X0ANMO, «OTOYKCUPYITE» AMano-
roBoe OKHO 3aMeH No paboyemMy CTo/y Tak, YTOObl OTKPbLINCS KYyCOYeK pe-
[AaKTUPYeMoro Tekcta co cfioBom «Windows» (Befib MMEHHO ero Mbl CO6U-
paemcs 3ameHATb!). ByKCMpPOBKa —3TO TOXEe «B3A/ M Talln», HO 3aLenunuTb
HY>XHO 3aro/I0BOK [11anoroBoro okHa. 3atem Bblgenmte cnoso «Windows»
B TekcTe 1 BbinofHUTE Ctrl+Ins (unm Ctrl+C) —T1em cambIM Bbl BbIMOJI-
HUAKX onepauunio KonupoeaTb B Oydep obMeHa (Oydep o6MeHa —3TO Bpe-
MEHHOe XpaHuIuLLe nHpopmalnmn). BepHutech B Ananorosoe OkHO 3a-
MEHUTb (MPOCTO LEIKHUTE Ha HEM), YCTAHOBUTE Kypcop B none HanTw
1 BbinonHMTe Shift+1Ins ana BcTaBkKM hparMeHTa U3 6ydepa o6meHa (Mnu
Ctrl+V). Takum e obpa3om BcTasbTe c1oB0 «Windows» 1 B nose 3ame-
HUTb Ha, a 3aTeM, He youpas Kypcop U34aHHOr0 Nons, HAXXMUTE KHOMKY
Y Ha naHenn MHCTPyMeHTOB ®opmaTupoBaHue. HaxxmuTe 3amMeHNTb BCe,
npoBepbTe, MPOU3OMTU NN HEOOXOAMMbIE 3aMeHbl. B Tom cnydae, ecnu
Oblfa Npon3sBefieHa TO/IbKO OfHa 3aMeHa, yCTaHOBMTE napameTpbl 3ame-
Hbl, TO €CTb HaXOAACH B NM0J1e 3aMeHbl (C/I0BO MOXHO BbIJe/NTb), HAKMUTE
Knasuwy Bonblue, BbIGEpUTE B BbiMafatowemM cnucke n3 dopmat 3aknag-
Ky LLIpnT 1 ycTaHOBUTE HEOOXO0AMMBIN (hopmaT A1 3aMEHAEMOr0 CNoBa.
BbinonHMB KOMaHA4y 3aMeHUTb BCe, CPaBHUTE C MpeablAyLMM pe3yibTaToM.

Kpome coyeTaHWin KnaBuw, YNOMSAHYTbIX BblLe Mo TeKCTY, B Microsoft
Word HazHa4yeHO Mo YMO/THaHUI0 60/1bLLIOE KOIMYECTBO APYTUX COYeTaHUI
KnasuLw Ana 6onee NpocToro 1 6bICTPOro 3anycka onepauuii, KoTopble
1 Ha3blBAKOTCA MO3ITOMY BbICTPbIMW KNaBuwmn. Hanbonee ncnonb3yemsole:

BbICTpbIe KNaBuLLK BbInonHsaeMble QyHKL N
Ctrl+ S CoxpaHuTb JOKYMEHT
Ctrl +Z OTMEeHMUTb BbINOMHEHHOE AECTBIE
Ctrl +Y BepHyTb OTMEHEHHOE feicTBre
Ctrl + X BblpesaTb BbleNeHHbIN TEKCT B Oydep 0bmeHa
Ctrl+ B MpUMEHNTb NONYXNPHOE HaUYepTaHWe K BblAeNeHHOMY TEKCTY

Ctrl +1 MPUMEHUTb KYPCUMBHOE HauepTaHye K BblAeNeHHOMY TEKCTY
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Ctrl+Shift+Space

4. OcHoBHble npuembl paboTsl B pegaktope Word

BbICTpbIe KNaBuLLN BbInonHseMble QyHKL MM
Ctrl+ U MoayYepKHYTb BblAENEHHbIA TEKCT
Ctrl + L(R) BbIPOBHSTL COAEPXKMMOE TEKCTa M0 NeBOMY (MPaBOMY) Kparo
Ctrl + E BbIpOBHATL COAepXMMOoe TekCTa Mo LEeHTPY
Ctrl +J BbIpOBHATL COLEPXMMOE TEKCTA MO LLNPUHE
OTKpbITb NOME HABUTaLuK, C NOMOLLLI0 KOTOPOro MOXHO 6bl-
Ctrl + F CTPO MepemMeLLaTbCs N0 KOHKPETHLIM r1aBaMm, BbIBECTU MUHMWA-

THOPbI CTPaHWL,, HaliTV KOHKPETHbIW TEKCT

BcTaBuTb HepaspbIBHbIA Npo6en (Mpobes, No KOTOPOMY He Bbl-
MOHSAETCA MEPEHOC Ha CMeAyHoLLYIo CTPOKY)

MpymeyaHve. Ecnn TpebyeTcs BblAenuTb 60MbLLOK parMeHT TekcTa (Hanprumep, HECKONb-
KO CTpaHuL), TO, BMECTO JONTOro BblAENEHUS MbILIKON (C HAXKATOM NEBOW KnaBuLLein),
MOXHO MOCTaBUTb KYpCOp B Ha4asio BblAeNsemMoro hparmMeHTa, NpoanucTaTh JOKYMEHT
Ha KOHeL, BblgensemMoro parMeHTa 1, npy HaxaToi knasuwy Shift, ykasaTb Kypcopom
MbILLKW HY>KHOE MecTo. MOXXHO OTMETUTb, YTO B 00LLEM CNyYae KnaBuLLei ShiftBbinonHa-
€TCA BblAeNEHVE CMEXHbIX, a KnaBuLuein OAi —npon3BO/LHO PACMONOXKEHHbIX 06BEKTOB.

» [lpoBepbTe KOMOMHALUKN ObICTPLIX K/1aBuLL B paboTe.

o CoxpaHuTe NOJIyUYeHHbIN TEKCT B Balleil IMYHOIN nanke ¢ UMeHeM
fio.doc, rgefio —ato Bawm nHULManbI. 415 3TOro B MeHto daiin Bbl-
nonHuUTe KomaHay CoxpaHuTb Kak, yka3aB HOBOE MMSA B rnose daiin
1 yCTaHOBMB TUN (haina «JokymeHT Word».

Jtan 2

o OTKpoiTe (haiin, KOTOPbI/ Bbl COXPaHW/IM B KOHL,E BbINONHEHMA 3a-
faHna 1

[06aBbTe B HEFO YETbIpe CeAyoWwmnX NpeaoXeHnsa B Ka4ecTse 3a-
ro/I0BKOB a63aLeB (KaXKaoe nomMeLaeTcs nepes ovyepefHoiM ab3alem
TeKCTa U 3aKaHUYMBAETCA, B CBOKO OYepefb, CUMBOIOM ab3al, — «Im»):
Hosble cpeactea Windows;

GUI —rpadunyeckunin nonb3oBaTeNbCKUii MHTEPGENC;
MynbTu3afayuHblii PeXXnM;

NH®OPMALIMOHHbIN o6MmeH.

MpumeyaHue. CnoBo «MHHOPMaLNOHHbI» N0 3aMbICy LOHKHO 6bITb
3anMcaHo NpPonucHbIMK (3arnaBHbiMK) BykBamu. PekomMeHayeTcs
BBECTM ero CHayana CTpoYHbIMK (ManbiMu) GyKBamu, 3aTem Bblfje-
NUTb (Hanpumep, ABONHbLIM KNIMKOM) 1, HAXOAACh yKa3aTe/leM MblLL -
KW Ha BblAe/IeHNW, Bbl3BaTb MPaBoOi KnaBuLLen MblLLKN KOHTEKCTHOE
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MeH10, a B HeM KomaHzy LLipudpT. B pasgene BugonsmeHeHe OTKPbIB-
LLIerocs npu aTOM OKHa C NMOMOLLbIO COOTBETCTBYHOLLErO YeKboKca
(check box — okoLLKO BbI6OpA) YCTAaHOBUTE PEXUM NPONUCHOr0 Ha-
nucaHuns fJaHHoro cnosa. MNMpoBepbTe paboTy OCTaNbHbIX BAPNaHTOB
Bblbopa.

Mone3Ho Npu NOAroTOBKE pasNMYHOro poa LOKYMEHTOB aBTOMaTH-
31poBaTh npouecc PopMMpoBaHUSA ornasneHns. 14 aToro BCTaHbTe
KYPCOPOM Ha MepBYHO CTPOKY, Ha BKNafAKe CCbIKM BbIMOMHUTE KOMaH-
ny OrnaeneHvie 1, B OTKPbIBLUEMCA CNUCKe, BblbepuTe ABTOCOOMpa-
emMoe ornasneHne 1. B pe3ynbTate B TeKCTe NosasBuTcsa ctpoka Ornas-
NeHne 1 CoobLLEeHME O TOM, YTO 3/IeMEHTbI Or/1aB/IEHUA He HaleHbl.
MpuynHa B TOM, YTO NOKa B JOKYMEHTE 3aro/loBKA He 0(hOPMEHbI
COOTBETCTBYHOLIMM 06pa3om. OdopmaeHne CBOAUTCS K BbIGOpY ANs
KaXX[0ro 3aro/ioBKa 0fHOro U3 CTunein: 3aronoBok 1, 3aronoBok 2,
3aronosok 3, Mopg3aronoBok. CNMcoK BCeX CTUNEN MOXHO YBUAETb
Ha BKnagke MasHas B nosie CTun. MpumeyaTesnibHO, YTO CTUAN MO-
ryT 6bITb BblOpaHbl He TO/IbKO A/19 3/1EMEHTOB OrN1aBeHuns, HO 1 ANa
APYrux hparMeHTOB TeKcTa. M0 yMon4aHuio BCEMY TEKCTY MpucCBau-
BaeTca CTUAb OOBbIYHbIA. YTOObLI BbIOPaHHbLIA BaMy TEKCT UMEN onpe-
[EeNeHHbIN CTUNb, HEO6XOAMMO BbIAENNTb AAHHbINA TEKCT, a 3aTem
Ha)XxaTb KHOMKY BblIGpaHHOro Bamu cTuns. Ecnm ctunb Heob6xoam-
MO NPUMEHUTb TOJILKO K OAHOMY ab3aly, TO Bbl4eNAaTb ero Heobs-
3aTeslbHO: [OCTaTOMHO NPOCTO NOCTaBUTbL KYPCOpP Ha AaHHbIn ab3al
1 BblGpaTb CTU/Ib. [1N5 paHee BBEAEHHbIX OrnaB/eHunii ab3alieBs Bblbe-
puTe CTUb 3aronoBok 1. BbinonHuTe kKomaHay OBGHOBUTD MONE B pe-
XunMe O6HOBUTD LIEIMKOM B KOHTEKCTHOM MEHI0 orfiaBfieHus (Haxo-
[ACb Ha CTPOKe C CO0OLEeHNEM O HEHAWEHHbIX 3/1eMeHTax).
M3MeHUTE (hopMyNMPOBKY OLHOI0 UM HECKO/TbKUX 3ar0/I0BKOB [,0-
KYMeHTa 1 BbIMONHUTE 06HOBNEHNe ornasneHus. MNMpogemMoHCTpu-
pyiTe pe3ynbTaT npenojasaTento.

PefakTop npefocTaBnsieT WNPOKME BO3MOXHOCTU MO U3MEHEHUIO
cTunein. Ana atoro B nose CTUM BbIOUPAETCA CTU/b, U B €r0 KOH-
TEKCTHOM MEHH0 (K/IMK Ha NpaBoil KHOMKE MbILLW) BbIMONHAETCA KO-
MaHza M3mMeHnTb. B NosBMBLLUEMCS OKHe B NOJe CO6paHbl 3/1EMEHTbI
[HA N3MEHEHWS OCHOBHbIX MapameTpoB CTUAA. ECiM HaXaTb Ha KHON-
Ky PopmaT, TO NOSBUTCA CMUCOK C AOMONHUTENbHBIMY NapameTpa-
MW. YCTaHOBUTE XapaKTepuCTUKN CTUNER ANA peaakTMpyeMoro 4o-
KyMeHTa B COOTBeTCTBUM C Tabn. 10.



4. OcHoBHble npuembl paboTsl B pegaktope Word

Tabmmua 10

CTtunb TekcTta OG6bIYHbIi 3aronosok 1 3aronoBsok 2
Wpngpt Times New Roman Courier Ariai
Pasmep wpudra 12 16 14
HauepTaHue OBbIYHbIiA MonykupHbii Kypcus

Kypc B

MeXayCTPOYHBbIA MHTepBan OfMHapHbIi MonyTopHbIit MMonyTOpHBIiA
BbipaBHMBaHWe TeKCTa Mo wupunHe Mo ueHTpy  [Mo npaBomy Kpato
OTCTYN NEpBO CTPOKMK 125 0 0

Ne n

[E

a b~ owdN

MpumeyaHue. N3MeHUTbL CTUAb (PparmMeHTa TEKCTa, MCNONb3ys napa-
MeTpbl KaKoro-nnbo apyroro parMeHTa, MOXHO C MOMOLLbH KHOM-
Kn dopmaT no obpasly, KOTopas pacnonoXeHa Ha BKnaake nasHas
B 30He bydhep obmeHa.

Co3pfaiiTe B KOHLIe TeKCcTa Tabnmuy no obpasuy tabn. 11. MoctpoeHune
TabNMUbl HAYHUTE C HAXKaTMSA KHOMKK Tabnnua Ha BKnaake BcTaska.
B 0TKpbIBLUEMCS OKOLLKE Ha None U3 KBagpaTUKOB MbiLLbH BblOMpa-
eTca pasmep Tabnmubl (B JaHHOM cnyyae — 13 CTPOK 1 2 cTon6ua).
PefakTop, Kak npaBuao, orpaHMUYnBaeT pasMep 3aroTOBKKN Tabnu-
Ubl. B aTOM cnyyae He06X0AMMO BbIGpaTb MaKCMasibHO BO3MOXHbIA
pasmep (Hanpumep, 2 Ha 8), a 3aTem J06aBUTb HEOBXOANMOE KON~
4ecTBO CTPOK UM CTONOL0B B YXKe CO3faHHyto Tabnumuy. Mpegnono-
XXWNM, B HalLeM Cny4vae He XBaTaeT NATHU CTPOK. Ans nx gobaBneHus
BblAenTe NATb M06bIX CTPOK TabMLbl 1, HAXOAACh Ha HUX KYpPCO-
POM, B KOHTEKCTHOM MEHHO BbINOMHMTE KOMaHAy BcTaBnTb CTPOKM.
B nepBoil cTpoke ob6pa3ua 06beAnHEHHas suelika. UTtobbl COOTBET-
CTBOBaTb 3TOMY, BblAE€NNTE NEPBYHO CTPOKY N B KOHTEKCTHOM MEHHO
BblbepuTe KoMaHay ObbeaVHUTbSAYENKN. Ha 3TOM CTPYKTypaTabamubl
MOArOTOB/IEHA, MOXHO BBOANTbL TEKCT. MepemMeLaTbCcs MexXay suei-
Kamu CTPOKM yA06HO KnaBmwamm —CTpenikamu nnu knasuwei Tab.

Tabmmua 11
MokoneHns cuctembl Windows
/n HasBaHwue Bepcum ["og nosBneHus
Windows 1.0 1985
Windows 2.0 1987
Windows 95 1995
Windows 98 1998
Windows ME 2000
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OkKoHuaHue Taobn. 11

Ne n/n Ha3sBaHwue Bepcum ["og nosBneHua
6 Windows XP 2001
7 Windows Vista 2007
8 Windows 7 2009
9 Windows 8 2012
10 Windows 10 2015

78

Mpumeyanune. C nomoLbio BKNagoK KOHCTPYKTOP N MakeT MOXHO
3HAYNTENIbHO YNYULLNTb BHELWHWIA B NONYyYeHHON Tabnnubl. Mo-
3HaKOMbTECb C 3TUMU BO3MOXXHOCTSIMMU.

BcTaBbTe B Tabnuuy cnesagonoiHUTeNbHbIW cToN6el. Mpu Heobxo-
AVMOCTU BbIPOBHSATE WNPUHY CTON6L0B, YTOOLI TabMLa He BbIXO-
Anna3sarpaHuuy nucta. Eule pas BbINOAHUTE 06beMHEHME AN5 BEPX-
Hel aueinkun Tabnumuybl (Tabn. 12).

B HoBOM cTON6LE NIaHMpyeTCa pa3mecTUTb NOPALKOBbIE HOMepa 3a-
nuceii. B BepxHel Auelike HabepuTe Ha KnaBuatype «Nox». [Mocne aTo-
ro Bbl4ennTe OCTaBLUMECA NYCTble AYEKM CTONOLA U HAXXMUTE KHOM-
Ky Hymepaums Ha BKnagke ['nasHas B none Absadl.

OopmuTe BblpaBHMBaHME CTO/6LA «Ne», YTOOLI HOBble HOMEpPA Ha-
X04MNNCh B Npegenax BuanMMocTu Tabnumubl. s 3Toro Heo6xoaMmo
Ha)KaTb Ha AYeilKy C HOMepoM TabnnLbl U HA BEPXHEN INHEKe OT-
PerynnmpoBath BblpaBHUBaHMeE MNPy NOMOLLN PaXKKOB, OTBEYAHOLLNX
3a OTCTYn TekcTa. Ecnv faHHble hnaxkKkn He 0To6pasnInCh, To HEOB-
XOAMMO BPEMEHHO YBE/MYUTL LUMPUHY cToN6LA. Mocne oopmieHuns
BblpaBHMBaHMWSA BEPHUTE CTOMOLY NPEXHIOK LWNPUHY.

Tabmua 12
MokoneHusa cuctembl Windows

Ne Ha3BaHue Bepcuun ["og nosiBNeHuA
1 Windows 1.0 1985

2 Windows 2.0 1987

3 Windows 95 1995

4 Windows 98 1998

5 Windows ME 2000

6 Windows XP 2001

7 Windows Vista 2007

8 Windows 7 2009

9 Windows 8 2012

10 Windows 10 2015



4. OcHoBHble npuembl paboTsl B pegaktope Word

o Jlo6eiTech, YTOOLI WKNPUHA CTON6LOB «Ha3BaHMe Bepcun» n «log,
NOABNEHUA Ha PbIHKE» ObIIM OAUHAKOBLIMU. [N15 3TOr0 Heob6xoau-
MO BbIAENNTb A4YENKN BbIPaBHMBAEMbIX CTO/IOL,0B 1 Ha MOSABMBLLENCA
BKNnagke MakeT B none Pasmep s4eiiky HaxaTb KHOMKY BbIpOBHATb
LUMPUHY CTONBLIOB. Pe3ynbTat paboThbl MPOAEMOHCTPUPYITE Npenoja-
BaTesto.

o YpanuTte aBe BepXHMe CTPOUKM TabnuLbl, a 0CTaBLUYHCS YacTb OTCO-
pTUpYNTe No rogam nossneHns Windows Ha pblHKe, Ha4MHas ¢ camoM
paHHen Bepcum (Windows 10). 115 3TOro HOXXMUTE Ha N0OYH SUeit-
Ky Tabnuubl 1 Ha NOsSIBUBLUENCA BKNaAKe MakeT B nose [JaHHble Ha-
XMuUTe KHonKy CopTwuposka. B nosiBusiemMca okHe (puc. 44) Heob-
X0AUMO BblbpaTh COPTMPOBKY NO cTonbuam 3, Tun Yucno nnm laTa,
Mo ybbIBaHUO N HaxkaTb OK.e

CopTvpoBKa E]

CHavana no

cTonfUaM 1 | oTun: | TekcT + | (@) no BO3pacTaHMD
() no yBkBaH0
Mo: |aBzauam v | = o

JdaTemM no

cTonbuarM 2 R 7 R =T b

Mo: |ab3auam v
3aTeM No
¥ vo: | Tewct v | (@ no sozpactaHio
Mo: |abzauam (O no yBeearo
CrMCoK

() co cTpokoi 2aronoexa (8) Ge3 cTporM 2aronoeka

-

Puc. 44. OkHo CopTupoBKa

» [lpoBepbTe AeiCTBME UHbIX METOL0B COPTUPOBKMN.

o [o6aBbTe HymepaLmIo CTpaHuL, B LJOKyMeHTe. [111 3TOro Ha BKNajKe
BcTaska B nosie KONOHTUTYNbl HXXKMUTE KHOMKY Homep cTpaHnupbl,
a 3aTeM BblGepuTe M3 CMUCKA CTWUNb YCTAHOBKM HOMEPOB CTPaHuL,.
3akpoiTe 0KHO KONOHTUTYNbI U NPOAEMOHCTPUPYITE pesynbTar pa-
60Tbl NpenogasaTento. CoxpaHNTe JOKYMEHT Ha ANCKE B Ballen Nny-
HOW nanke.
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5. OcHOBbI paboThI
B Excel

HbIM Tab/IMYHbIM npoueccopom [2, 3]. Ero BO3MOXHOCTM MN0O3BO-

NAT 3O PEKTUBHO peLlaTh LUMPOKUIA Arana3oH 3a4ay, HaunHas
0T paboTbl C 06bIYHBIMY TabNMLLAMM M 3aKaH4YMBas onepaumsamMmn co cpea-
HUX pasmepoB 6a3amMu faHHbIX. HacToslee 3aHATUE NO3BOJIUT OCBOUTH
OCHOBHbI€ MpueMbl paboTbl C 3TOM NPOrPamMmmON.

rI punoxxeHue Excel B HacTosiLLiee BpeMsi ABNSETCA CaMbIM MONyNsp-

Pab6ouunin cton Excele

[JokymeHT Excel Ha3biBaeTca «paboyvas KHUra» u COCTOUT U3 HECKO/b-
KUX INCTOB. JIUCT —3T0 Tabmua NpsMOYyronbHbIX a4eek, Kaxaas ns Ko-
TOPbIX UMEET CBOW afpec, KOTOPbI hopMUpyeTCsa Mo NPUMepy «Laxmar-
HOM foCKu». VimeeTca fiBa hopmaTa afpecos:

» byksallupa, rae byksa (60nbLias, naTUHCKOro angasnta) — 3To

o603HayeHue cTonbua, a Lingpa —HOMep CTPOKY;

* liHOMepcTpOoKbHOMEPCTONOLA. 1€ HOMEP CTPOKM 1 HOMEp cTon6ua

ABNAOTCSA 00bIYHLIMU KOOPAUHATAMM.

«KoopanHaTHbIe OCU» 1 B NEPBOM M BO BTOPOM C/lyvae pacrnonoXeHbl
no Bepxy 1 NeBoMy Kparo nucta. Hambonee HarnsagHbl agpeca B oopmare
«bykBalluhpa», N0O3TOMY OH M UCMOMb3YyeTCA Yalle Bcero. Agpeca, 3anu-
CaHHble B COOTBETCTBUM C AaHHbIMU (hopMaTaMu, Ha3blBalOTCA O THOCUTE/b-
HbIMW. [laHHOEe CBOWCTBO NPOABASAETCA B Cly4Yae nepemelleHns no NCTy
(hopmyn, B KOTOPble OHWU MOTYT BXOAUTb. Ecnun agpec (B popmyne) Heob-
XOAMMO XKECTKO «MNPUBA3aTb» K HEKOTOPOI A4eiike, UCNO/b3YIOT TaK Ha-
3blBaeMble abcontoTHble agpeca. OT OTHOCUTENIbHBIX OHW OT/INYAKTCA TEM,
4TO 3ah)MKCMpOBaHHaa KoopAmnHaTa HauyMHaeTcs ¢ cumeona $ (Hanpumep,
$A$1 —abCoNOTHbLIN afpec BepxXHen NeBoi A4veikn paboyero nucTa, Ko-
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5. OcHoBbl paboTbl B Excel

TOpasi CTaHOBUTCA aKTUBHOM NMPW OTKPLITUN HOBOW KHUTW UM HOBOTO NN~
CTa B KHUre). Ecnn Heo6XoanMo 3afaTh afpec A4einkn, KoTopas Haxo4nT-
CSl Ha ApYrom nncTe, nepes afpecoM ykasblBaeTcs uMa nnucta. Hanpumep,
3anucb «JInct2! C6» onpeaenset Ha BTOPOM /IUCTE AYeliKy B cToN6Le «C»
N B CTPOKE «6». 3HAK «!» AIBNSIETCA 3[eCb pa3aeMTenem.

Nio6ble faHHble B Excel go/mkHbI NpUHaAiexaTb Kakon-nmbo syeike
(puc. 45). Auelika, coAepXXMMOe KOTOPOI B laHHbIA MOMEHT MOXET ObITb
N3MEHEHO MO/b30BaTE/NEM, Ha3blBAETCA aKTUBHOWN U BbIAENAETCA HA INCTE
YXMPHOW pamKoil. KoopamHaTtbl akTUBHOM A4elikn (Al Ha puc. 45) Bocnpo-
N3BOAATCA B CreunasbHOM OKHe-CNUCKe B IEBOI BepXHei YacTu paboye-
ro crtona (B CTpoKe noj naHenssMm MHCTPYMEHTOB), a ee COAepXMMOoe ay-
onnpyeTca npaeee B «CTPOKe POPMY/I».

() d - e Knural - Microsoft Excel - B X
=5
= TnagHaR Beraexa AIMETKA CTPaHMLL! DopuyAsl  [lawHsie Peuensnposanme 8ua Haactpoiikn  Easy Document Creator @ - = x
e 2 . | Ga - -
_] Calibri = P - ] [ “ - % ool . X Yenosroe @opmatuposanie 3™ BcTagnme. z jAIT L‘ﬁ
= ') i ®opmamwposams kak Tabanuy * | I® Yaanute - -
Beragums [ B Bl - || - w0 00 > - Copmmpoexka Haitm u
m g & 4L EE R ®EE (% 8B S onm aeex - B oopuar- | 2~ cmm_ e
Bydep obme... ™ Wpngr BLPABMMBANNE ] uncno ] [« Adedian PegaKTuposanie

l: Al -\ £
oA B C D 3 ¢ \\I J : :
; Kuonka Office  Tlanens

. ~ ) Crpoka hopmyn
AKTHBHas sTueiKa OBICTPOrO 10CTYTIA g

Vs W e

W4 b W NwerlTucr2 | wer3 8D 1| =
Fotoso lEEI

Puc. 45. Pabounia cton Excel

CyLiecTByeT ABa cnocoba n3mMeHeHus faHHbIX B A4eikKe.

1. HauanbHbIV BBOA MK NONHas 3aMeHa. ocne Toro, Kak sveika cae-
NnaHa aKTUBHOW, OCYyLLecTBASAETCA HAabop HEOOXOAUMbIX AaHHbIX Ha Ka-
Bnatype. OKOHYaHMe BBOAAa — K/aBULLIN YNpaBieHUs Kypcopom (cTpen-
Kun), Tabynsaumm nnu Enter. ECiv BMeCTO yKa3aHHbIX KNaBULL HAXXMMAaeTCs
Knasuwa Esc, BBOJ OTMEHSAETCA U B iYEKe 0CTaeTCs NpeXxxHee 3HaYeHue.

2. PefakTnpoBaHue 3Ha4YeHMA A4eilkn. Ha Hy)KHOI a4eilke BbIMOJIHSA-
eTCcs BONHOE HaXKaTne N1eBOM KHOMKW MblILW Y (paMKa BOKPYT S4ENKN 13-
MEHSET CBOM BUf), U B MecTe, 0603HaYEeHHOM KYpPCOPOM TEKCTOBOIO BBO-
Aa (nynbcupytowas BepTuKanbHas yepTa), OCYLLeCTBNAETCA BBOL HOBbIX
NN yaaneHune CyLLecTBYOLWNX CUMBOJIOB. 34eCh KNaBULLN-CTPENKN Bbl-
NOJTHAIOT MepemMeLLeHne Kypcopa BHYTPU pefakTupyeMon a4enkn. OKOH-
YyaHue BBofa — Enter v wWen4qyok Mol Ha APYro a4eike, OTMeHa —
Knasuwa Esc.
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[aHHbIN peXXuM HOCUT Ha3BaHue «PefakTupoBaHue NPSMO B SUeiKe».
Ecnv OH He yCTaHOB/IEH, CYLLECTBYET BO3MOXHOCTb pelakTUPOBaHMA CO-
LEPXMMOT0 A4EenKn B CTPOKe thopmyn. ns 3TOro aueika fenaetca akTue-
HOW (CTpefikamun UK LLLeNTYKOM Ha 1eBOM KHOMKE MblILlK), a 3aTeM TakxXe
O[HOKpAaTHOe HaXkaTue NeBO KHOMKWN MbILUW BbIMOMHAETCA B 1I0O60M Me-
CTe CTPOKY POPMY/1. Y CTAHOBUTb PEXXMUM pPelaKTUPOBaHNA B AUeiiKe MOXHO
yepes kHonky Office, MapameTpbl Excel, komaHga JononHuTensHO (onpe-
LensieT 4ONONHUTENbHbIE NapamMeTpbl A paboTsl ¢ Excel), none Mapame-
TPbl NPaBKK, NOCTaBMB rasiovky Ans PaspelunmTbpefak TUpoBaTb BsAYeinKax.

Pa3fiMHOBKa NIncTa Ha SYeKn —cy>kebHas 1 Ha nevaTb He BbIBOAUTCS.

[ns obpamneHns Heo6X0ANMbIX a4eeK (Hanpumep, Npu oopmMIeHUN
Tabnunubl) NONbL3YKOTCA CneynanbHbIMU KHOMKaMKM Ha 3aknafke [nasHas,
none WpupT (puc. 46).

d *> - c

TEW e
s 1 MnaBHas BcraBka Pa3smeTka CTpaHuubl dopmynsl NaHHble Pey

e Callbri -11 - 1A* a s s - " 33

BcraButh j Xk y a N woow T w woo-

Bytep o6mena Wwp Tpannysl
E2 HuxHaa rpasuuya
BepxHas rpaHuua
Nesas rpaHnua
Mpasas rpaHuya
HeTt rpanunysl
Bce rpaHunubl
BHewHue rpanunibl
lonctas BHEWHAR rpaHuLa
CABOEHHAs HUKHAS rpaHuLa
loncTas HUXHASA rpaHuLa
BepXHAS U HUKHAR TPAHULbI
BepXHAS U TONCTAR HUKHAR TPAHNLbI
BepXHAS U CABOEHHAN HUKHAR TPAHULbI
HapucosaTb rpaxuiybl
TpaHuua pucyHka
£eTka N0 rpaHule pucyHka
CTepeTb rpaHuLy
UBeT nuHnmn

£ng nuHun

fipyrue rpaunubl,.

Puc. 46. 3agaHne obpamneHns aueiiku
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5. OcHoBbl pa6oTbl B Excel

HekoTopble Npo61eMbl MOTYT 6bITb NPY BBOAE YNCNOBbIX AaHHbIX, Npej-
CTaBNALWMNX co60i uncna ¢ ApobHoI YacTblo. CTaHAapTHLIMU YCTaHOB-
Kamun onepaunoHHoi cuctembl Windows npegycmaTpuBaeTcs B Ka4yecTse
pasfennTens Apo6bHOMN 1 Leoin YacTu MCNo/b30BaTh 3anaTyro. Ecnm ato
HEMPMBbIYHO, HEOOXOANMO N3MEHUTb YCTAHOBKM B [JONONHN T €NbHbIX Napa-
MeTpax paboTbl B Excel B 06n1acTv MNapamMeTpoB NpaBku CHATb raiouky Vc-
MoNb30BaTh CUCTEMHbIEPA3AENNTENN U NOCTaBUTbL CBOI PasgenmTens Lienoi
1 ApO6HOI YacTW. Ecnim 3TOro He caenatb, TO KOF4a YMCno BBOAMTCA C APY-
rmm pasgenutenem, Excel BocnpvHumaeT gaHHbIE KaK TEKCT.

Jran 1. MNoArotoBka BEAOMOCTY yyeTa Onfatbl 3/1eKTPO3Heprum

MpeacTaBuM cebe HEKOTOPOE NPeANPUATHE, OCYLLLECTBAOLLLEE NOCTaB-
KY 3/1EKTPO3HEPT NN KOHEYHbIM NOTPebuTensm. 405 ynpoLweHns noioxnm,
4TO 3M1EKTPO3HEPTUSA OTNYCKaeTCA (PU3NYECKUM NnLLaM 1 No 0gHOMY PUK-
cupoBaHHOMY Tapudy (gonyctum, 40 Koneek 3a KBT-yac).

MpunoxeHune Excel 4oMKHO ObITh 3aNyLLEHO Ha BalleM KOMMbIOTEPE.
PaboTy HauHeM Ha nepBom paboyem nucTe.

3aroTtoBka TabnmLbl

Hasosem Tabnuuy «Onnarta c4YeTOB 3a 3/IEKTPO3HEpPruto». Ana atoro
B Aueliky B1, npefBapuTenswHO cAenaB ee akTUBHOW, C MOMOLLbIO KnaBua-
Typbl BBOAMM YNOMAHYTYIO (hpasy. UToObl B Ha3BaHMM TabaunLbl NCNOJb-
3o0Basncs WwpudT Times New Roman pasmepoM 12 NyHKTOB, BblGepnTe COOT-
BETCTBYIOLLME NapameTpbl C MOMOLLbIO CNNCKOB nons LWpndT Ha 3aknaake
[ naBHas.

MpumeyaHue. NyHKT —3TO TUNOrpagckas BeNMYnMHa N3MepeHns pas-
mepa 6yKB, paBHas 1/72 yacTu atoinma.

Cnegytolmnm waroMm nogroToBMM wWanky tabnuubl. B Heil fO/MKHBI
ObITb CTONOLbI: «No», «[MoTpebuTenb», «MecauHbIii pacxod», «Cymma cye-
Ta», «[aTa cueTa», «Cymma onnatbl», «[aTta onnaTbl». HazBaHue Kaxjo-
ro ctonbuaBBOAMM B COOTBETCTBYHOLLYHO AYEKY BTOPOI CTPOKU, HaYMHas
co ctonbua A. Pe3ynbTaT 4O/IXKEH COOTBETCTBOBATH pUC. 47.

TeM He MeHee, Y10B/IETBOPUTE/IbHLIM €ro Ha3BaTb Noka Henb3sa. CHava-
naycTaHOBMM Ha MeCTO 3aro/0BoOK. [1/19 3TOro BblAe/IMM S4eiikn funanaso-
Ha A1:G1 nM60 MbIWwbio (LWenkHYyB Ha Al 1, He OTNycKas 1eBOiN KHOMKM,
npoTaLLnB MaHUNYNATOP 40 A4elriku G1), nnbo cTpenkamm (NepemecTuTb-
ca B Al u, yaepxusas Shift, cTpenkoin -» paclwimpuTb AnanasoH Bblaene-
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HWUS). 3aTeM 4NS BbIAENEHHOro AnanasoHa BbIMoONHAETCA KomaHAa O6be-
OVHUTb M MOMECTUTL B LEHTPe naHenn KoMaHj BolpasHusaHue (puc. 47).

-bll

BcTaBuTh " KK Y - o o- & -3 - wowo 4 ip g

Bythep o6meHa \ Wpupt A BbipaBHuBaHune |/ 15

A3 o/ K

A B c D E IF
1 OnnaTa cYeTOB 3a 3NeKTPOIHEpruto  /
2 Ne MoTtpe6 nk MecsauHbli Cymma cueflata cyet. Cymma on. [la
3 1

O6beANHNTL 1 NMOMECTUTL B LIEHTPE

Puc. 47. MepBblIii 3Tan co3faHus Tabnmubl

Janee nsMmeHnm opmart «wwankm». LLInpnHy ctonbua A 0TKOpPpPeKTH-
pyem BpYuYHYt0. 115 3TOro Kypcop MbILIN HaBefeM Ha IMHUIO, pa3fens-
toLLyto 6ykBbl A 1 B Ha ropM3oHTaNIbHON «KOOPAMHATHON ocu» (Kypcop
npeBpaTuICs B CTPENKY), U, 3aLenus 3Ty IMHNIO NEBOW KHOMKOW MBITTIN,
nepeTtawMmM HECKO/bKO fieBee A1 YMEeHbLUIEeHUS WUpuHbl cTtonbua. Mo-
[OGHBIM 06pa3oM MOTYT OblTb OTKOPPEKTUPOBAHbI 1 CTPOKM (ecin Tpeby-
eTcs). OcTasbHble CTON6LbI 0T(hOPMATMPYEM COBMECTHO. [1n15 3TOro Bblje-
nnm grnanasoH A2: G2. 3aTeM, 0CTaBasChb MblLLbIO B rpaHuLax Bbl4eN1EeHHOI0
fMana3oHa, HaXXMeM MpaByt0 KHOMKY MbILWKW 4719 Bbl30Ba KOHTEKCTHOTO
MeHt0. CocTaB KOHTEKCTHOE MEHH0 3aBMCUT OT TUNa 00bEKTA, AN1F KOTOPO-
r0 OHO OTKPbLIBAETCA U COAEPXKUT CaMble UCMOSIb3yeMble KOMaHAbl. B faH-
HOM Cnyyae HaMm Hy)XXHa KomaHfa PopmaT a4yeek. Ha ee 3aknagke Bobipas-
HMBaHVe YCTaHOBUTE NapaMeTpbl No 06pasuy puc. 48. Mpun Heob6xo4MMOCTH
HECKONbKO YBeNNYbTe WUPUHY cT0/16U0B B 1 C (BPYYHYIO) U BbINOHUTE
obpamneHune Ha 10 cTpouek (6e3 yyeTa Wwanku). Pe3ynbTaT Ballein paboTbl
[l0/>KeH COOTBETCTBOBATHL puc. 49.

3anonHeHvie Tabnnupl

CHayana npoHymMepyem CTPOKMW 3anofiHaeMoi Tabnmuybl. MepBble ABe
CTPOKN —BpYUHYH0. B Aueiiky A3 BBOAWUM eMHULY, HOXXUMaeM Enter n oka-
3blBaeMCA TaMm, rfe U Hy)XXKHO —B A4elike A4. Ecnv 3T0ro He NpounsoLwno,
npoBepbTe BYycTaHOBKax napametpos Excel (puc. 50). B aueliky A4 Beeau-
Te yncno 2. OcTasibHble HOMepa fAYeeK 3an0HUM C UCMNOJIb30BaHNEM AB-
TO03anoHeHusa. NS 3Toro MbllWbi0 WX KNaBnaTypoil Bblensem gnanasoH
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5. OcHoBbl pa6oTbl B Excel

A3:A4 11 HaBOAWUM KYPCOP MbILLIW Ha NPaBbll HUXHWIA Yron 3Toro gnana-
30Ha. Kypcop MbILlWK JO/MKEH NpeBpaTUTLESA B KPECTUK (puc. 51). 3artem,
Ha)XaB M He 0TNycKasa /IEBY0 KHOMKY MbILIU, HYXXHO «PacTAHYTb» NepBO-
HayanbHO BblJe/IeHHbIN AXana3oH Ha BCe AYenku ctonbua. B pesynbrate
Excel cam paccTaBuT HoOMepa CTPOK B BO3pacTatoLLeM NOpAJKe.

Dopmart AYeeK @B}

Yucno éBblpaEHHEaHHE ‘ WpndT paHuua 3anueka | 3awwuTa

BulpaEHHEaHKE OpuwenTauua

Mo ropUscHTanu: *

‘no neeoMy Kpaw (oTCTyn) v ‘ greTyn: *

no BEpPTUKENK: ‘0

|I'ID HIHENY Kpako hd ‘

Haanucs ¢

o= -

OTobpameHne

NepeHOCHTE Ne CNoBaM *

+*

l:‘ ofteauHeHHE AYSEK rpagycoe

HanpaeneHue TeKcTa

HanpaeneHWe TeKCTa:

N0 KOHTEKCTY b

I OK I I OTMeHa

Puc. 48. Ananor dopmart syeek

Onnata c4yeToB 3a 9NIEKTPO3HEPT N0
MecauHblit Cymma llata Cymma flata
Ne MoTpe6uTens pacxog cyeTa cyeta onnatsl onnarsl

Puc. 49. SneMeHTbI LWanKun Tabnuubl
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OcHOBHEIE ] -
j [ononxuTtensHele NapameTpel Ans paboTsl ¢ Excel.

TopmMynbl

MpasonucaHue MapameTtpel npaeku

CoxpaHeHue Z] Mepexod k gpyroii A4elike Nocne Haxatna knasuwmn BBO]

[ ononHUTENLHO ‘ Hanpaenexie: BHU3 v

_‘ ABTOMaTHYECKaA BCTABKA AeCATUYHON 3anATol

Puc. 50. ¥cTaHOBKa AONOHUTE/IbHBIX MapaMeTpoB

A B C
1 OnnaTa cyeToB
No MoTtpebuTens MecsAuHbIiA
2 pacxop
3 1
4 (R

Puc. 51. Pexxum aBTO3arnosiHeHus

[lns aBT03ano/IHeHNA BTOPOro cTon6ua TabnnLbl npeiBapuTesibHO onpe-
Jennm CBOW CNNCOK. Bropaake ynpouieHns 6yaem cumtaTb, YTO MMEETCH
TO/MbKO TpW NoTpebuTens: VigaHos, MNeTpoB Cnaopos. [laHHble B Tabnuuy
OyJeM 3aHOCUTb MOMECAYHO, NO3TOMY B CTON6LE «[MoTpebuTens» yKasaH-
Has nocriefoBaTe/IbHOCTL (haMUINiA ByLeT B Tpex aK3eMnispax.

B 1aHHOM c/lyyae MOXKHO BOCMO/1b30BaTbCA YCnyramuy ABT03anoHeHus,
Kak 6bl/10 cienaHo Ans npeablgyLlero ctonbua (T. e. MOXXHO HabpaTb B nep-
BbIX TpeX fyeikax ctonbua «MorTpebutenb» ykasaHHble pamuinm, Bblae-
NNTb AYENKN N «PacTAHYTb» UX 0 KOHLA CT0N6La), HO MOXXHO MUCMO/b30-
BaTb U Apyroi crnoco6. Bocnosib3yemcs BO3MOXHOCTbIO Excel co3gasatb
CnNUcokK. [1ns 3T0ro BbINOJIHUTE CeAYHOLLYH0 NOoCc/ef0BaTeNbHOCTb feit-
cTBUin: HaxkaB kHonky Office, BbizoBuTe MapameTpbl Excel, cpean ycTaHo-
BOK OCHOBHbIe (B rpynne OCHOBHble MapameTpbl npupaboTe cExcel) HaxXMK-
Te /I3MeHnTb cnucku. [lanee HanpoTuB BblgeneHns HosblIi cnmcok (puc. 52)
B NoJie ONeMEHTbI CnncKa BBeAMTe hamuanm (Yepes 3ansaTyro). [ns 3aBep-
LIeHMA 3aaHNs HOBOMO CMMCKA HAXXMMaeM Ha KHONKY J06aBUTb U KHOM-
Ky OK. OcTaeTcsa ncnonb3oBaTb HOBbIV CMUCOK B Aene. B nepByto siueiky
BTOPOro cTon16La Hallen Tabnnubl BpYUYHYHo 3anucbiBaeM hamunmio ea-
HOB, a 3aTem pacTArnBaem guanasoH, COCTOALLMIA B LAHHOM C/lyyae U3 o04-
HOW A4Yeilkn, Ha BeCb CTONGEL,
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5. OcHoBbl paboTbl B Excel

Cnmckm ‘

Crmcku

Cnucku: 2NeMeHThl CNUCKa!

HOBBII CNMCOK VeaHoe, Netpoe, Cuaopog|
MH, BT, Cp, 4T, M1, CB, BC

MoHeaenbHWK, BropHuk, Cpeaa, YeTeepr, Na
AHE, deE, Map, anp, Mai, MIOH, MO, aBr, cel
Axeape, ©eepanb, MapT, Anpenb, Maii, WoH
VeaHos, Netpog, Cuaopos

Anf pazgeneHna 3NEMEHTOR CNNUCKa HaxMuTe knaeuwy BBOA.
WNMNOpPT CHCKE M3 A4eeK: =

OK ] [ OTMeHa

Puc. 52. Co3gaHuve HOBOrO CrucKa

CneaytoLnin Ha ouepean —CcTon6ew pacxona 3M1EKTPOIHEPT UM B MecsL,.
[ns NpocToThl MPeAnonoXuM, YTo NOTpebeHe 31eKTPOIHEPrUn yBen-
4yMBaeTCa OT NOTPeOUTENA K NOTPEOUTENO U U3 MecAL,a B MeCAL, HaunHas
¢ 10, n Ha 10 KBT yacoB exxemecsiuHO. 3anonHuTe ctonbel, «MecayHbIi
pacxofy», TakXke cnosib3ysa ABTo3anonHeHne. MocnegHIo CTPOUKyY Tabnu-
Libl, B KOTOPOW No3)e 6yayT No4BOAUTLCS 00 Me UTOrKU, NoKa Heobxoaun-
MO 04MCTUTL (Hanpumep, Knasuwei Del).

[anee Heo6x04MMO 3aN0HUTBL CTON6eL, «CyMMma cyeTa», B KOTOPOM crie-
[lyeT paccumTtartb CTOMMOCTb 3/1IEKTPO3HEPTN B 3aBUCMMOCTU OT pacxoja
3a Mecau,. Ans atoro B A4eilky D3 He06X04MMO MOMECTUTb hopmyny. 3a-
nucb PopMybl HAYMHAETCHA 3HAKOM «=». [10C/ie 3TOro 3anuncbiBaeTcsa pac-
4eTHOe BblpaXXeHWe, B KOTOPOM afpeca He06X0AUMbIX AYeeK CBA3bIBatOT-
CSl 3HaKaMu apumeTUYecKnx onepauunin. B saHHOM cilyyae MOXKHO BBECTY
B Aveinky D3 cnegytowee: = C3 *0,4. MpaBunbHee He BBOAUTL afpec A4eit-
KW BPYYHYIO, TaK Kak flatTuHckas «C» u pycckasa «C» MMeroT 04MHaKoBoe
HayepTaHue, HO BocnpuHUMatoTcs Excel Kak pa3Hble CMMBO/bI. Y A06Hee
1 ObICTPEe TO XKe caMoe BbIMOMHUTL NO-ApYromy.
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OCHOBbI MPEACTABNEHUA V1 OBPABOTKN JAHHbIX B LIM®POBLIX CUCTEMAX

A B C D
1 Onnarta cYeToB 3a 3,
MecsauHbl it Cymma

=
5

© o N o o A~ w N e

MoTpebutenb pacxop cyeta
BaHOB 10
MeTtpos 20
Cupopos 30
BaHOB 40
MeTpos 50
Cupopos 60

© oo N o o B w N

MNBaHoB 70

-
o

MeTpos 80

11 Cupopos 90

Puc. 53. MpomeXxyTo4HOe COCTOSAHME TabnnLbl

[eno B TOM, 4TO nocne 3Haka «=» Excel no3BonseT ABHO yKa3aTtb one-
paH/bl BblpaXXeHUSA, HABOASA KYPCOP Ha HYXXHble AYENKU, NMMO0 MbILLbHO,
NM60 KnaBmwamy — CTpesikaMu KnaBuatypbl. HenocpeacTBEHHO € Kna-
BMATYpPbl OCTAETCH BBECTW TOJ/IbKO 3HAKM onepaumii 1 3Ha4eHne KOHCTaHT,
eC/I1 TaKOBble MMEITCA B (popmysie. B utore nocnefoBartesibHOCTb 3aaHuns
(hopMy/ibl B A4eliKe Jo/HKHa ObIThb CriefyHoLLe: akTUBMPOBaTh A4eiiky D3,
Ha)KaTb Ha KNaBULLY «=», MOABECTN yKa3aTe/lb MbILUW K TOW A4eiike, CO-
[EeP>XMMOoe KOTOpOoi ByfeT Ucrnonb3oBaHo B (hopMysie, B HaLLEM C/ly4yae 3To
C3, 1 0aMH pa3 HaXxxaTb NIEBYH0 KaBuLLy Mblwn. Cpasy B fyelike D3 nos-
BUTCS agpec C3, npuyem BblJeNeHHbI LLBETOM, KypCcop BBOAa BCTaHeT Mo-
cne agpeca v LONONHUTENIbHO MUTAOLWMM NMYHKTUPOM OCTaHeTCH Bblje-
neHHow syvelika C3. Janee Ha KnaBuatype Habupaem «*0,4» 1, KakK TONbKO
BBOZ (hopMysbl 3aBepLleH (HaxaTa Enter), Excel BbINOMHAET MO Hell Bbl-
YMCNIEHNA, a pe3yNibTaT NOMeLLaeT B JaHHYIO AYEliKY.

dopmyny, BBeleHHYI0 B A4eliky D3, MOXHO 1CNonb30BaTh Kak obpasell
A5 aBTO3an0/IHEHUA OCTa/IbHbIX A4eeK JaHHOro cTonbua. 415 aToro Hyx-
HO «pacTAHYTb» AuManas3oH, COCTOSAWMI 13 aueinkn D3, Ha Becb cTONGEL,
MpeaBapuTenbHbIN aHaIU3 3HaYEHWI, NOABUBLLNXCS B CTONOLE, MO3BONA-
eT HageATbes, 4to Excel cam pa3obpasnca n «nognpasu» (OpMy /bl B MPO-
Llecce aBTO3ano/IHeHUA. Y 6eanTbCa, YTO 3TO AEeACTBUTENLHO TaK, MOX-
HO MPOCMOTPeB (PopMy/bl B CTONI6UE D no ovepean (puc. 53). MoxHO Bce
(hopmy/ibl Ha NUCTe YBUAETb cpasy, BbiOpaB KOMaHAY nokasaTb OpMy/bl,
OTHOCALLYIOCS K rpynne 3aBucuMocTu hopMy/, KOTopasi, B CBOKO o4epesp,
pacnosioXeHa Ha Bknagke dopmynbl (puc. 54).
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5. OcHoBbl pa6oTbl B Excel

Ileanomme AYeikn
“*i 3aBucumble sueiikn "

OKHO KOHTPONbHOTO
Y6path cTpenku - S. 3HaueHns

3aBMCUMOCTH (hopmy

Puc. 54. 'pynna 3aBucumocT hopmyn

Y6eMBLUNCL, YTO BCE MOKA BEPHO, HAXKMUTE KHOMKY NnokasaTb popmy-
/bl eLe pas u NoCMOTPUTE, KaKune AOMOMHUTE/IbHblE BO3MOXHOCTU Npeg-
cTaBneHus hopmyn npegnaraet Excel. YTo6bl nosBmMaach BCNJblBatoLLas
nofAcKaska, LOCTaTOYHO MOABECTM K UHTepecytowen KoMaHe yKasaTesb
MbIlWKW. Ecnv 3TOro He NpoucxXoauT, Hago BbibpaTh Yepe3 kHonku Office,
OcHosHble MNapameTpbl Excel u CTumb BennbiBatoWwmx NoACKa3oK onuyuto MNo-
KasblBaTb Y/yyLleHHbIe BCM/bIBAOLLME NOACKA3KM.

Cnepywowmii Ha ovepean ctonbel, «[arta cueta». Eipeanonoxunm, 4to
Tabnmua popmumpyeTca 414 NepBoro Keaprana 1 CHeT BbICTABNSETCH B NO-
CnefHWU fieHb Mecaua.

Llenecoobpa3Ho cHavana, Bblgenve Becb CTonbel E, ¢ nomoubio Ko-
MaHAbl dopmaT AYeek KOHTEKCTHOrO MEHIO YCTaHOBUTL Ha 3aKnagke Yuc-
710 NapameTpbl B COOTBETCTBUM C puc. 55.

DPopmart AYeek @@

Yucne BuipaeHHBaHMHE WpudT IpaHnua 3anueka 3awmTa
Yucnoesle dopmate:
OByt OGpazeu
Yucnoeon
AeHexHbIn
DHHAHCOBLIN Tun:
Bpena 143 -
ﬂ%oueumbu‘l 14.3.01
LpoHeii 14.03,'01
Bkcnouem._luaanbm 14 1ap 01
Tekcroewlil
. 14 map 01
AonoAHNTeAbHbIIT _ R
; \ 2001, mapT
(ece dopmaThl)

Puc. 55. HacTpoiika hopmarta gatbl

[Mocne 3Toro MoXHo BBecTu nepayto Aaty «31.01.». Ee 3HayeHue TyT e
OyaeT npeobpa3oBaHoO B 3afjaHHbI (hopMaT 1 NoKasaHo B fiueiike. B kavecTse
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OCHOBBbI MPEACTABNEHNA U OBPABOTKM JJAHHbIX B LIN®POBbLIX CUCTEMAX

obpasua A/14 aBTo3ano/IHeHMS f4elika ¢ 4aToi ncnonb3oBaHa ObiTb He MO-
eT (Excel HauHeT yBennumeathb Aaty). B JaHHOM C/ly4ae MOXHO BOCMO0/b30-
BaTbCA CPeACTBAMM KOMUPOBAHUA Y BOCCTaHOB/IEHNSA Yepes byep obmeHa.
[ns aToro, octaBasicb B A4eiiKe-UCTOYHUKe (OTKyAa KONMpoBaThb), BbIOU-
paeTcs KomaHza KonnposaTs 13 rpynnsl Byep o6mMeHa Ha BKnagKe nasHas
(nnwn Ctrl+Ins), a3aTeM, NepemMecTUBLUNCH B SUENKY-NPUeMHNK (KyhaKonu-
poBaTb), BbINOJIHAETCA KOMaHAa BCTaBuTb U3 TOM XXe rpynnbl KOMaHg, (unv
Shift+Ins). Mogo6HbIM 06pa3om 3anonHsemM cTonbew, 40 KoHUa.

Excel npegocTaBnseT BO3MOXXHOCTb CO3/aBaTb COOCTBEHHbIE (hopMaThl
A4eeK. [1na aToro B okHe ®opmaT Aueitku Heobxo4mMMo BbIbpaTb Bee dhop-
MaTbl 1 B Mose Tun BBECTU MacKy Heobxogmmoro hopmarta. CMBO/IbI, KO-
TOPbIE NPY 3TOM MOXHO UCNO/Mb30BaTh, NPUBeAeHbI B Tabn. 13.

Tabnmua 13
No Cnevcumson HasHaueHue cnevcrmBona
1 0 (Hynb) O6s3aTeNbHbIN paspag
2 # (peleTKa) Heobs3aTenbHbIl paspsag,
3 (npo6en) PazgenmTens rpynn paspsgos

BHyTpy CKOBOK 3anuncbiBaeTCs LBET TEKCTa U3 Credy-
4[] (kBagpaTHble CKOGKKM)  HOLLEro Cnucka: 6esbli, YepHbIA, CUHWIA, KPacHBIIA,
XKenTblii, rony6oit, 3eNeHbIi

Ecnun nmeeTtca HEO6X04MMOCTb B TOM, YTO6bI BbIBOAUINCE KOHKPETHbIE
eanHULbI n3MepeHuns (KBT-4, KBT, A, B 1. 4.), He06xX0aMMO 3aaTb UX NpU
(hOpMMPOBAHNN MACKMW, NCNOMb3YHA KaBblYKN.

A B C D E F G
OnnaTa CYETOB 3a 3MEKTPO3HEPT Nt0
MecsuHbl i Cymma fata Cymma fata
2 Ne Motpebutenbp pacxop cyeTa cyeTa onnatsl onnartsl
3 1 BaHOB 10 oo 4 e 31 AHB 3,2 10 des
4 2 Metpos 20 8 * 31 aHB — 6]4 -» 10 des
5 3 Cupgopos 30 12 31 aHB 9,6 10 des
6 4 VBaHOB 40 16 28 e 12,8 10 map
7 5 Metpos 50 20 28 e 16 10 map
8 6 Cnpgopos 60 24 28 e 19,2 10 map
9 7 BaHoB 70 28 31 map 22,4 10 anp
10 8 MeTtpos 80 32 31 map 25,6 10 anp
11 9 Cupopos 90 36 31 map 28,8 10 anp

-
)

Puc. 56. MoarotoBneHHas Tabnuua
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5. OcHoBbl paboTsl B Excel

Cnepytouwmnii Ha odepean ctonbey — «Cymma onnatbl» (MO paHee Bbl-
CTaB/IEHHOMY CYETY). B peanbHbIX YCNOBUAX 3TO, KOHEYHO, BHELLHWE [laH-
Hble 1 BBOAMTb UX NPULLAOCL 6bl MHAMBMAYANbHO. Hall npumep —y4eob-
HbI1, NO3TOMY A5 NPOCTOTbI BYEM CUMTaTb, UTO KaX/bIil pa3 noTpedbuTenb
Hegonnaunsaet 20 % Heob6xoamMMoi cymmbl (= 0,8 X cymma cyeTa), a onnarty
BbINONHSAET Yepe3 10 AHei nocne BbicTaBneHns cyeta (= 10 + garta cyeta).
Takum o6pas3om, Ans pacyeTa napaMeTpoB OCTaBLUMXCA CTOOL,0B MOXHO
BOCMO/Ib30BaTbCA (hOPMYNaMu, B KOTOPbIX B KAYECTBE apryMEHTOB UCMO/b-
3YHOTCA 3HAYEHMA YXKe 3an0/IHEHHbIX CTOM6L0B. B pesynbTare 3anosiHe-
HMA Tabnnua 4o/MKHA UMeTb BUA, NOA0OHLIV puc. 56 (CTpenkamu nokasa-
Hbl BAUAIOLLME SUEWKN).

MpoAeMOHCTPMPYITE pe3ynibTaT NpenojaBaTento U COXpaHuTe pabouyto
KHUTY B IMYHOW Nanke.

AHann3 pesynsTaToB

3anonHeHHaa Tabnuua noka Mano MHoOpMaTMBHA, TaK KakK COLEPXUT
TO/IbKO UCXOAHbIE flaHHble. epBoe, YTO He0bX04MMO caenaTb, —aTO NOj-
BECTW UTOrK 3a KBapTas. g 3T0Oro B A4eiiky B12 BBogUM €noBo «ATOro»
1 B NOCNeAHeN CTpoke Tabnunubl NPOCYMMUPYEM PACXOZ 3NIEKTPOIHEPT UMK,
oXunaaemyto 1 pakTU4ecKkyto onnatbl. 14 3TOro He06Xo0AMMO nepeme-
CTUTbCA B A4eliKy C12 n HaxxaTb KHONKY E (aBTOCYMMUPOBaHUE) U3 rpyn-
Nbl KOMaHA brubnuoTeka hyHKUMn BKNagkmu ®opmyna nnv Bknagka INnasHas,
rpynnakomaHf PegakTuposaHve. MNynscupytoLleri pamkoin Excel cam onpe-
nenun Tpebyemblii gnanasoH cymmumpoBaHus. OcTaeTcs Haxartb Enter. Mo-
[06HbBIM XXe 06pa3om NOABOAATCA UTOTM B CTO/I6L,AX MO cHeTaM 1 No onsa-
Te (onnaTbl B anpesie OTHECEM MOKa K NepBoMy KBapTtany).

[Jo6aBum B Tabnuuy elle oAunH CTonbew, Ang pacyeTa pasHuULLbl Mexay
CYMMOW B cyeTe 1 onnaton. HazoBem 3ToT cTonbeu, «onr». Ero 3HaueHus
onpegenvm no opmMyse pasHocTu. B pesynbTate (nocne obpamneHums go-
6aBNeHHOro CTON6LA) NOMYYNUM Cneayrownii BapnaHT Tabnunubl (puc. 57).

Mocne pacyeTa 06LLero pasmepa Ao/ra HacTynaet atan NepcoHanbHON
paboTbl C NOTPebuTensMu. 14 3TOro He06X0AMMO NeperpynnmMpoBaTh faH-
Hble Tabnuubl. 18 Ha4yana BOCNONb3yeMCA COPTUPOBKON. BblgennTe nto-
Oyto Aueiky Tabnnubl, a 3aTeM Ha BKNafke ['naBHas B none PegakTypoBa-
Hue BblbepuTe CopTuUpOBKa M (uibTpP M 3aTeM KoMaHAy HacTpavsaemas
CopTupoBKa. 3aTeM B OKHe CopTUPOBKa yCTaHOBUTE HEOOX0AUMbIE Mapa-
MeTpbl (puc. 58) n HaxxmuTe KHonky OK. 3aecb AnA MMeHOBaHUA napa-
MeTpOB COPTUPOBKMN Excel ncnonb3yet Ha3BaHWUA U3 «LIanKu» Tabnunupbl.
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A B [ C D E F G H
1 OnnaTta cY4eTOB 3a 3NEeKTPO3HeEPIruno
No MoTpebutens MecsuHblii Cymma B fJaTta Cymma fata
2 pacxoj cueTe cueta onnatel  onnatel  Jonr
3 1 BaHoB 10 4 31 qHB 3,2 10 des 0,8
4 2 MeTpos 20 8 31 AHB 6,4 10 des 1,6
5 3 Cupopos 30 12 31 qHB 9,6 10 des 2,4
6 4 MBaHoB 40 16 28 (hes 12,8 10 map 3,2
7 5 MeTpos 50 20 28 des 16 10 map 4
8 6 Cupopos 60 24 28 thes 19,2 10 map 4.8
9 7 NBaHoB 70 28 31 map 22,4 10 anp 5,6
10 8 MeTtpos 80 32 31 map 25,6 10 anp 6,4
11 9 Cupopos 90 36 31 map 28,8 10 anp 7,2
12 NToro 450 180 144 36
Puc. 57. By Tabnuubl Ha aTane pacyeTta ctonbua «donr»
BeTagka PazneTka CTRAHUUSl  GOPMYNsl  A3HHBlE  PELEHIMPOEAHME  Bug @ - = X
lori s - |A K| F o= o=@ | S oouwi B E:lflJ & 7“4' i’ B“:B”j:' ;' ',}Ji A
R o [ - [ i ]|, Y B | 2 e
LLpngt ] BLIpaBHUBaHNE [ Yueno (E] CcTunw Aue ik eAaKTHPOBaHNe
Copriposxa ied b4
{ %1 flo6aeuTs yposews H X Yaanims ypoeess JL*& KonpogaTs yposens ||E | nepaverpu. | [¥] Mon aasssie comepcaT zaronoskn
Cronbeu CopTHpoEKa Mopaaok

Coprupoeats Mo |Morpebirens v | |3navenun v| |orAzesn v

3aTeM no v | [znavenus v | [oraze

Pl v

Puc. 58. manor copTUpoBKu

Cnepytowmin war —noaBeeHne UToros 0TAeNbHO MO KaXXA0MY MoTpe-
ouTento. MNMpexae BCEro HE06X0ANMO yaanuTb CTPOKY MIToro, Tak Kak Excel
Nnofo6HY0 CTPOKY 106aBUT cam. CenaTb 3TO MOXHO, Hanpumep, BblAeNUB
BCHO CTPOKY C NOMOLLbIO LeNyYKa NeBOM KHOMKOW MbILIKX HA HOMepe CTPo-
KN Ha «KOOPAMHATHOM 0CW», a3aTeM, BbI3BaB KOHTEKCTHOE MEHIO Y)Ke npa-
BOM KHOMKOW MbITTTW, BbIMO/IHUTL B HEM KOMaHAy YaanuTb. [locne aToro,
0CTaBasACb KypcopoM Ha Kakoin-nnbo fueike Tabnuubl, Ha BKNagke JaHHble,
B none CTPyKTypa BbINONHUTbL KOMaHAY MpoMe>Ky TouHble nToru (puc. 59).

B OTKpbIBLLUEMCS MPY 3TOM ANANIOrOBOM OKHe, Npex e BCero, ycTaHaB-
nnBaeM Heobxoaumble napameTpsl (puc. 59). MogseseHMe MTOroB HaYMHa-
eTcq nocne Haxatna kKHonku OK. BHMMaTeNbHO 03HaKOMbTEChH C pesy/b-
TaTamun NofBefeHUs MPOMEXYTOUYHbIX UTOroB. Ecnm 4To-TO nony4vmnoch
He TaK —eCTb BO3MOXXHOCTb OTMEHUTb MOC/EAHIO KOMaHAY. 18 3T0ro
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5. OcHoBbl paboTbl B Excel

Ha naHenn 6biCcTporo goctyna (pagom ¢ kHonkon Office) MMeeTca KHOMKa
OTmeHnUTb. B pesynbTate Tabnmua 4o/mKHa BbIrNsSAeTb NPUMEPHO Tak, Kak
nokasaHo Ha puc. 60.

12

© o N o g b w N

e e o e =
o A W N P O

A B C D E F G H
Onnarta CYeTOB 3a 3N1EKTPO3HEPT IO
MecsauHbl it Cymma llata Cymma flata
N° MMoTpebutenb pacxop cyeta cyeTa onnathbl onnatel  [Jonr
1 WBaHoB 10 4 31 AHB 3,2 10 ches
4 NBaHoB 40 16 28 thes 12,8 10 map
7 WBaHoB 70 28 31 map 22,4 10 anp
MBaHoB WTOr 120 48 38,4
2 NeTpos 20 8 31 auB 6,4 10 ches
5 MeTpos 50 20 28 es 16 10 map
8 Metpos 80 32 31 map 25,6 10 anp
MeTtpos WUtor 150 60 48
3 Cunpopos 30 12 31 aus 9,6 10 ches
6 Cugopos 60 24 28 thes 19,2 10 map
9 Cugopos 90 36 31 map 28,8 10 anp
Cupgopos WNto 180 72 57,6
Oo6uwunit ntor 450 180 144

npOMEH('yTO‘-IHbIe MTOIM 8]

ﬂpH Kax0M H3MEHEHUH B!

’ MoTpebutens T‘

Onepauwns:

CymmMa v—‘

HobaenTs utoru no:

MecAuHeIl pacxon
CyMMa cyeTa
[] [aTa cyeTa

M cyswaonare
v

| *

[ata ocnnatel =
Jonr >

38MEHUTL TEKYLLME UTOTH
[ Kowely crpanuuel mexay rpynnamu
WTODM NoA AgHHEIMK

’ ¥BpaTk BCe ] I OK ] [ OTMeHa ]

Puc. 59. fmanor MNpome>Ky TouHble U TOru

Puc. 60. Bug Tabnmubl nocne CTPyKTypr3aLmm

0,8
3,2
5,6
9,6
1,6

6,4
12
2,4
4.8
7,2
14,4
36
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OCHOBbI MPEACTABNEHUA V1 OBPABOTKN JAHHbIX B LIM®POBLIX CUCTEMAX

Kak cneayet 13 aHanm3a nofy4yeHHon Tabnuupl, Excel BbINoNAHWA ee CTPYK-
TYpVpOBaH1e —OpraH130Bas B BUE APeBOBMAHON cucTeMbl. KOpHEBbIM ypoB-
HeM onpeaeneHa cTpoka «O6LL Mt Tor» (YpoBeHb HOMEP 1). YPOBHEM HUxKe
(Homep 2) —CTPOKM C MPOMEXYTOUYHbIMW UTOTaMM NO KaXA0MY NoTpebuTe-
Nt0. N HaKoHeL, OCTa/lbHble CTPOKM COCTaBNAT HU30BOM [lepeBa —YpPOBEHb 3.

Bocnonb3yemcsi NoONYyYeHHOW CTPYKTYPOR, UTOOblI OCTaBUTb B TabM-
Lie TO/IbKO UTOroBble XapaKTePUCTUKK. 18 3TOro LWeKHEM MooYepesHO
Ha KHOMKax ynpasfieHnsa geTannsayuein ypoBHa («—»). Pe3ynbTar fo/KeH
ObITb KakK Ha puc. 61.

123 A B C D E F G H
1 Onnata cCueTOB 3a 3NEKTPO3HEPTUIO

MecsuHbl it Cymma Lata Cymma LaTa

N

Ne MoTpe6utens pacxop cyeTa cueTa onnarel onnatel  [Jonr
6 MBaHoB WUTOT 120 48 38,4 9,6
N 10 MeTtpos UTor 150 60 48 12
" 14 Cupgopos Utor 180 72 57,6 14,4
15 O6wnit utor 450 180 144 36

Puc. 61. ITOroBbIi1 BapmaHT TabnuLbl

MpoAeMOHCTPUPYiTe pesynbTaT NpenoaBaTento, COXpaHUTe pesysb-
TaT B IMYHOI Narke.

[NpencTasBneHme pesynsTaToB

ToroBsblii BapmaHT Tabnumubl (puc. 61) BNOAHE MOXET 6bITb UCMO/Ib30BaH
B Ka4ecTBe OTYETHOr0. HO NyuLLyto HarnsagHOCTb pesy ibTaTtam NpuaatoT gua-
rpammsbl. MoCTPOMM BHEAPEHHYHO HAICT AnarpaMmy, OTpaXKatoLLyto 6anaHc
06LLeit 3a40/1KEHHOCTM Mepes NpeanpuaTnem oTAe/bHbIX NOTpebuTenei.

PaboTa no co3gaHuio guarpammbl BbIMOJIHAETCSA C MOMOLLbIO Tak Ha-
3bIBaEMOr0 «MacTepa gmarpamMmm» —cCreymanbHOon NnporpaMmsbl, B guanore
C KOTOPOM 334at0TCA He06X0AUMble XapaKTepucTuKM OyayLlein gnarpam-
Mbl. 3anyckaeTcs MacTtep NMb60 KHOMKOW Ha CTaHA4apTHOW MaHenu, nnbo
KHOMKOM 13 rpynnbl JuarpamMmma Ha Bknagke BcTaska.

Ha nepBom Lware BblGMpaeTcs TUN guarpaMmbl — Hanpumep, Kpyro-
Bas W ee npeacTaBneHue (npoctas, o6vemHas). fanee Excel oTKpbiBaeT
3aKnafKy KOHCTPYKTOp, rAe MOXHO BblOpaTh HY>KHYIO LiBETOBYIO rammy,
CTU/b gnarpaMmmel (rpynna kHonok CTum guarpamm), U3MeHUTb TUN AK1-
arpammbl (rpynna Twun), Bbl6patb pa3nMyHoe 0hopMaeHMEe U NpeacTaB-
NeHue AaHHbIX Ha gnarpamme (rpynna MakeTbl guarpamm). s 3agaHus
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5. OcHoBbl pa6oTbl B Excel

061aCcTN NOCTPOEHUSA (T. €. HA OCHOBaHWUW KakKUX faHHbIX ByaeT CTPOUTLCA
Amnarpamma) HaxxMeM KHOMKY BbibpaTs faHHble B rpynne JaHHble (puc. 62).

Beibop MCTOMHMKA AaHHBIX ? &‘
LAnanazoH AaHHEDX 4N8 anarpammel: ‘=J'|l-ILT1.!SBSG1535141J'|IICF1!SH5|515H514| ‘
@ Crpoka/cronGey
3neMeHTHl nerenas (pansl) Moanuck ropu3oHTansHoi ock (kaTeropum)

] AobaeuTh “ & WameHnTh “ X yoanurs ] & [ o WamenuTs

Paal Weanoe Wror
NeTpoe WTor

Cwaopoe WTor

CKPBITBIE W OYCTEIE AYSiiKM ] [ OK I ’ OTHeHa

Puc. 62. OKHO BbI6op MCTOYHMKA AaHHbIX

3pecb 3afalTca AnanasoHbl 3Ha4YEHUI AN NOCTPOEHUS — B JaHHOM
cnyyae ux aga: Ans HazsaHuii B6:B 14 u ans 3HayeHnin H6:H14. Bbigenntb
Avanas3oHbl NPOLLe MbIWKOW Ha caMoi Tabnuue, ecnv npeaBapuTesibHO
HEMHOr0 OTOABWHYTb OKHO MacTepa (3auenunB ero 3a 3arofioBok).

[nana3oHbl ABNAKTCA HECBA3HbLIMW. [epBbIii BblgeNfeTcs 00bI4YHbIM 06-
pa3oM, a BCe NOCNeayLmne —npu HaxXaTon 1 yAepXXMBaEMOI KnaBuLLen
Ctrl. HaxxaB kHonKy OK, Bbl NoflyunTe Kpyrosyto guarpammy. ViameHute
ee MaKeT Tak, 4To6bl MOXXHO ObI/10 3aaTh Ha3BaHue guarpammbl —«KBap-
Ta/lbHas 3a0/HKEHHOCTb» 1 0TOOpaxanack 4o (%) 3a40/HKEHHOCTU KaXK-
foro notpebutens (puc. 63). B cnyyae HEOO6XOANMOCTU MOXXHO BPYUHYHO
nonpaBUTb PacronoXXeHne gnarpaMmMbl Ha paboyem ncTe.

KeapTanbHana 3aa0/1KeHHOCTb

Puc. 63. JIluarpamMmma
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OCHOBbI MPEACTABNEHUA V1 OBPABOTKN JAHHbIX B LIM®POBLIX CUCTEMAX

CamocTosiTeNbHas 4YacTb

BbINOAHMTE CneaytoLie NyHKTbI:

[06aBbTe eMHNLbI U3MEPEHUS ANS OTNYLLEHHOV 3M1eKTPO3HEPTUN
1 (PUHAHCOBbIX 3HAYEHMWIA;

[06aBbTe B TaGNULbI pacyeT % 3a0/MKEHHOCTM B ONnaTte 3/1eKTPoa-
HEPrun Kaxaoro noTpe6uTens;

paccumTaiiTe 3a0/MKEHHOCTU NOTPebUTENEl, He BKOYas anpesb-
CKUe nnaTexu B 6anaHc no nepBomy KeapTasy;

M3MEHUTE BUJ ANarpammbl.



6. PaboTta c maccmBamu 1 MaTpuLaMm
B Excel

TPOro roBops, AefieHre Ha MaTpMLbl U MacCUBbI 4OCTAaTOYHO YC-
NnoBHO. B Excel cywiecTByeT e AMHCTBEHHbI TUM BEKTOPHbLIX 00b-
eKTOB — MacCUBbI, pasnnyatolinecs pasmepHocTbio. Hanbonee

eCTeCTBEHHbIV CNOCO6 3afaHnA MaccuBoB —Tabnumua uucen. Ans obpa-

60TKM MaccnBoB B Excel MOryT 6bITb MCMOMb30BaHbI CieAyHLLME PYHKLUNN:
MOBP (mMaccuB) — BblYMCNEHNE 06PATHON MaTpULbl;
MYMHOX (MaccuB 1, MaccuB 2) — YMHOXEHMe MaTpuLbl Ha MaTpuuy

NN Maccus;

TPAHCIT (maccuB) — TpaHCNOHMPOBaHME MaTPULLbI;

MOPE/L (MaccmB) —BblUMCNEHWE ONPELeNNTeNsd MATPULLbI.

HecnoxxHo BuAeTb, 4YTO pe3ynbTaToOM pPaboTbl BCEX MepPeynCneHHbIX
(hYHKUMIA, KpOMe NoCnefHen, Takxke ABNSETCA MacCuB.

SnemMeHTapHble MaTpuyHble npeobpa3oBaHna B Excel

3anyctuTe TabnnyHbIl npoueccop Excel v yganute Bce nncTbl paboyeit
KHUIW, KpOME NnepBoro. BeinonHaeTcs aTo cnegyrowmm obpasom. C noMo-
Wb MbILLIW BblAeNINTE 3aKNagKy «JIMCT2», 3aTeM NpU y4epXKnBaemon Kna-
Buwle Shift WenKHMTE MbILbK NO KHOMKE NPOINCTbIBAHUA KHUTU A0 KOH-
ua (KHMra yatle BCEro OTKpbIBaeTCA C HECKONbKMMM INCTAMK), a 3aTeM
BbINO/IHATE KOMaHAYy YAanUTb/Y4amMTb IMCT U3 TPYNMbl KOMaHg Ayei-
K1 Ha BKnagke MasHas. Co3fainTe YnCOBYIO MaTpULy pasMepHOCTbIO TpU
CTPOKM Ha Tpu cTonbua (puc. 64). CepbiM hOHOM B JIAHHON U NOCNeayto-
WMx Tabnmuax gaHbl 418 OPUEHTUPOBKM 3aronoBku paboyero nncta Excel.
VIMeeT cMbICN COXpaHATb 3alaHHOe pasMeLLeHe 06beKTOB.
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OCHOBBbI MPEACTABNEHNA U OBPABOTKM JJAHHbIX B LIN®POBbLIX CUCTEMAX

A B C
1 Mempa A
2 10 9 8
3 1 3 6
4 4 2 8

Puc. 64. Matpuua A
PacuyeT onpegenutena matpuubl A

Bbigenute sueliky Ab 1 BBeguTe hpasy «Onpeaenntens MaTpuubl». 3a-
TeM BblgennTe a4eilky A6 1 Ha BKNagke ®opmynbl, rpynna komaHg bnbnu-
oTeKa (PyHKUMK, BbINOIHUTE KOMaHAY BcTaska ®yHKUMM NGO Ha BKagKe
"naBHas, nosie KOMaHg PefakTypoBaHue OTKPOMTe BbiNagaroLwmii Cncok
BO3/1e 3HaKa CyMMUpoBaHuA 1 BbibepuTe pyrue pyHKumn (puc. 65).

o - O

5= Bcraguts * | £ = i7 —1‘;
I Yaanuts - T Cywma
=l ®opmar ~ CpeaHee -
Auediku Yucno
laKeumyn 3
M IUHUMY™ ‘
Apyive gyHELMN..,

Puc. 65. BcTaBka thyHKUMM

B amanorosom okHe MacTep (yHKUMin — war 1u3 2 Bblbepute PyHK-
uno MOTPEL 1 HaxxmuTte kHOoNKy OK (puc. 66). B okHe MacTep oyHK-
UM —Lwar 2 3 2 3afainTe AnanasoH sueek, B KOTOPOM pasmMelleHa MaTpu-
ua A. 1na 3TOro mMbllbi BblgennTe suerky A2 1, HaXkaB NeBYH0 KnaBuLly
MbILWW, PacTAHUTE MNYHKTUPHYIO paMKy Ao sdyeiiku C4. Mpu 3TOM B nose
MaccuB A0/KHA NOSABUTLCS 3annch «A2:C4». ECNn 3TO AENCTBUTENBHO Tak,
MOXHO HaxxaTb KHOMKY OK. B siuelike A6 NosiBUTCA 4mcno 56.

AHaNornyHole AercTBUA Bbl MOXETE BbINOMHATL C KnaBuatypsbl. Ans
3TOro B TOM f4eliKe, B KOTOPY HEO06X0AUMO BCTaBUTb PYHKLMIO, BBEAN-
Te 3HaK «=» N HaNULWMnTe Ha3BaHne PyHKUMK. [laHHbI cnocob npu npa-
BU/IbHOM MCMONb30BaHUN MOXET B 3HAUYNTENIbHON Mepe YCKOpUTb Bally
paboTy Kak B Excel, Tak 1 B fpyrux NpuIoXeHUsX.

98



6. Pabota ¢ maccuBamn u matpuamm B Excel

r v
MacTep dyHKumM - war 1 ma 2 ? E 3
OoWCK PYHKUMK:
BEEANTE KPaTKOE ONWCAHWE QEACTENA, KOTOPOE HYMHO BEINCAHUTE, U Haiitu

HEXMUTE KHONKY "HaiT"

KaTteropua: | MaTeMaTHJYeckHe b

BriGepuTe DyHKUMKD:

OBDAKTP -
3HAK

KOPEHb

KOPEHBIMM

MOBP

morPER

MYNETHUHOM b
MOMNPE/(mMaccuB)
BozEpallaeT onpedenuTens MaTpuukbl (MaTpHUE XpaHuTCR B Maccuee).

Cnpagka no 3ToH @yHKLMKY [ OK J [ OTMeHa

Puc. 66. Bbi3oB MacTepa yHKLNIA
BbluncneHne obpaTtHoi MaTpuupbl

MocKoNbKy onpefennTesis MaTpuubl A HEHYNEeBOW, OHa MMeeT 06part-
HYH0 MaTpuLy pa3MepHOCTbIO TakXke 3Ha 3. B nepByto oyepesb Ans obpat-
HOW MaTpuLbl NOArOTOBbLTE MECTO. Bbiaennte aueinky A7 1 HabepuTe B HEl
(pasy «ObpaTHas matpuuax». Mpegnonaras, 4To cama maTpuua pasme-
cTuTCA B A4einkax A8:C 10, Bblgennte aToT AnanasoH. He CHMMas JaHHOro
BbleNeHns, KOMaHLoW BcTaBka DyHKUMM aKTUBU3NPYIITE OKHO MacTep
yHKumin war — 1 un3 2. 3geck cnepyet Bblibpatb GyHKUMO MOBP. Bxoa-
HOW MaccuB ANa Hee 3afaeTcs Takke ananasoHoMm A2:C4. HaxkaB KHOMKY
OK, Bbl 3anyckaeTe Bbl4MCNEHME 06paTHOM MaTpULbl, HO B Ka4ecTBe pe-
3yfnbTaTa nonyyaeTe TONbKO O4HO 3HavyeHWe —B Avelike A8. 114 TOro uto-
Obl 3aMONHUINCHL 3HAYEHUAMUN N OCTaslbHble A4YenKN 06paTHOW MaTpuLbl,
Heo6X04UMO YCTaHOBUTbL KYpCOp B CTPOKe popmyn (CM. puc. 65) 1 HaxaTtb
KoM6uHauuto knasuw Ctrl+Shift+Enter. TeM camMmbiM Mbl TPUAAaEM Maccu-
By A8:C10 cTatyc «(hopmysnbl Maccnpa», T.e. MaccuBa, BCe 3/1IEMEHTbIl KO-
TOPOro BbIYUCAATCS NO YKa3aHHOW hopmysie. Pe3ynbTaT Balleit paboTbl
[0/DKEH 6bITb 6/1IM30K NPeLCTaB/IEHHOMY Ha puc. 67.
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OCHOBBbI MPEACTABNEHNA U OBPABOTKM JAHHbLIX B LIN®POBbLIX CUCTEMAX

A B Cc
1 Matpuua A
2 10 9 8
3 -1 -3 -6
4 -4 2 8
5 OnpegenuTtenb MaTpulbl
6 56|
7 O6patHasa maTpuua
8 -0,21429 -1 -0,53571
9 0,571429 2 0,928571
10 -0,25 -1 -0,375

Puc. 67. OnpegenuTens 1 0bpaTHas MaTpuua

MonyyeHne efMHUYHON MaTpULbI

[ns npoBepKun NpaBuIbHOCTY BbIYUCNEHMSA 06paTHON MaTPULbI BbIMON-
HUTe ee YMHOXeHMNe Ha UCXOAHY0 — maTpuuy A. [1na 31oro B A4eliky E1
BnuwmnTe «MpoBepoYHas MaTpuua» 1 Bbl4enuTe A1anasoH s pesynbrara
nponsseaeHns E2:G4. 3aTem ¢ NOMOLLbIO MacTepa (hopmyn 3ajaliTe B 3a-
faHHOM fuanasoHe opmyny MYMHOXX. MNpu 3tom B nosie maccus 13a-
faetca gnanasoH A2:C4, a B none maccms 2 —pananasoH A8:C10. He 3a-
OyabTe nocne Haxxatusa Knasuwn OK npugats pe3ynbTaty ctatyc «hopmyna
maccmBax». 3Ha4eHMA NPOBEPOYHO MaTpPULbl Ha MePBbIA B3rNs4 NoL03pu-
Te/NbHbl. Y CTaHOBUTE (hopMaT siueek Anana3oHa E2:G4 uncnosoi gpopmat
6e3 feCATUYHbIX 3HaKOB. B nTore Bbl JO/MKHbI MNONYYUTb LEACTBUTENLHO
eAVHNYHYIO MaTpuLly.

TpaHCNOHMPOBaHWe MaTpuLibl

BbInoNHUM TpaHCNOHMPOBaHMeE MaTpulbl A. N5 3T0ro B iueiky E7 3a-
nuwmnTe gpasy «TpaHCNOHMPOBaHHAaA MaTpuua», a B gnanasoHe E8:G10
pasmecTuTe pesysibTaT. Pabounii NUCT B UTOre [JO/HKEH OKa3aTbCA NpuMep-
HO TaKMM, Kak Ha puc. 68.

MpumeyaHne: PyHKLMA TpaHCNOHMPOBaHMA HasbiBaeTca TPAHCII
N HaxoanTcA B Kateropum CcbINku U MacCuBbl.

MpofeMOHCTPUpPYTe pesynbTaT NpPenojaBartesito, COXPaHUTe KHUTY
B/IMYHON Nanke.
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6. Paborta ¢ maccusamu 1 matpuuamu B Excel

A B C D E F G
1 Martpuia A [poBepoyHas MaTpuLia
2 10 9 8 1 0 0
3 1 -3 -6 0 1 0
4 -4 2 8 0 0 1
5 OnpegenuTens MaTpuLpl
6 56|
7 Ob6paTHas MatpumLa TpaHCMoHMPOBaHHas MaTpuLa
8 -0,21429 -1 -0,53571 10 1 -4
9 0,571429 2 0,928571 9 -3 2
10 -0,25 1 -0,375 8 -6 8

Puc. 68. ®dparmeHT paboyero nucTa
PelleHne CUCTEM NIMHENHBIX YPaBHEHUI

Hanbonee BocTpeboBaHHbIM NpuMeHeHMeM Excel gns paboTbl ¢ MaTpu-
LaMu ABNAETCA PeLleHne CUCTEM SIMHEHbIX YpaBHEHWIA. VI3BeCTHO, 4TO
ecnm A —matpuua pasMepHOCTbIO N CTPOK Ha N cTtonbuos, B — maccus,
COCTOALLMIA N3 N 3NIEMEHTOB, a X — MacCuB M3 N HEU3BECTHbIX, TO CUCTEMA
3anucbiBaeTca Kak A X = B.

YMHOXEeHMEeM NpaBoi 1 N1eBO YacTei JaHHOro MaTpUYHOro ypasHe-
HMA Ha matpuyy Arl(T.e. Ha 06paTHY) HaxoauTcs peweHne X =A 1¢B.

CpeactBamn Excel pelum cregytoLlyto cucTemy ypaBHEHWIA:

10x, +9x?18x3=2
<-4 -3R2-6x3=1
-4x, +2x2+8x3=2.

[ns Havana yganuTe ¢ Bawero paboyero fiMcta NPOBePOYHYHO U TpaHc-
NOHNPOBaHHYIO MaTpuLbl. B suelikax E2:E4 3agaliTe maccvB nNpaBblX Ya-
cTei, n3umncen 2,1,2. Boigenute anana3oH E8:E10 Ans pasmeLeHNs B HEM
PeLleHNs CUCTEMbI M HANAWTE ero C NOMOLLbK YMHOXeHUst 06paTHON Ma-
TPULbI Ha MaccKB NpaBblX YacTeid. Pe3ynbTaT Ha BalleM INCTe LO/MKEH ObITb
TakKnuM, Kak Ha puc. 69.

Kak Bbl MOXeTe yBMAeTb, MaTpuua A anseTcs Matpuuein Koaphuun-
eHTOB NPU UCKOMbIX X, & MacC/B NpaBblX YacTei, B CBOKO o4vepefb, AB/A-
eTCsl NPaBOW YaCTbtO YPaBHEHWIA,
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OCHOBBbI MPEACTABNEHNA U OBPABOTKM JJAHHbIX B LIM®POBbLIX CUCTEMAX

Al B C D E F G
1 Marpuua A MaccmB npaBbIx YacTein B
2 10 9 8 2
3 1 -3 -6 1
4 -4 2 8 2
5 OnpegenuTesis MaTpULp
6 56
7 Ob6paTHas MaTpuLa PeLueHve cuctemsbl X
8 -0,214 -1 -0,5357 -2,5
9 0,5714 2 0,9286 5
10 -0,25 1 -0,375 -2,25

Puc. 69. PelleHne CUCTEMbI IMHEAHBIX YPaBHEHWIA
CamocTosiTe/ibHasa YacTb

Mo yKa3aHuio NpenojasaTens PeLLnTe 0aHy U3 CUCTEM IMHEHbIX ypaB-
HEHWIA, BbIMONHNUTE NPOBEPKY KAXA0T0 13 YPaBHEHMWIA NO OTAENbHOCTH:

IXXx+6Xx2+4x3- 4x4=4 Xy + 2x2+ 3X3- axa=10
3X, 12x2+5x3- 4x4 =-3 2xy - X2+ TX3- 8x4= -6
L 11X - ox2+ 10X3+ 2x4= -4 2 5Xj -9x2- 8X3+2x4=-7
2X, +3x2- 6x3- x4=15 2x2+3x2 - 6x3- x4=18
X2+2x2 +3x3- 4x24=10 X2+2x-+3X3+4xa=—
2x2- 2x2 +9X3- 7x4=-6 2X] + 5x2- B6X3+ 4x4=5
3 2x2-11X2+3x3+22x4=0 4 3X2- 6x2+ 6X3- 14x4=5
4x2+6Xx2- 2x3-1 1x4=100 12x, - 14x2+ 5x3- 8
Xy + 2x2- 3X3+ 4X4= 5 X +2x2- 3x3+4x4=5
4x2+ 2x2+ 3x3+ x4= 0 4X + 22X +3x3+x4=0
" 1sx2- 16X2+25X3+34.4 =40 6. 15 - 16x2+ 25x3+34x4 =40
IXy+58x2+94x3=-19 Ix +58x2 +94x3=-19
3X, + 6X2+ 17X3+22x4 =3 X] + 2x2 i 3X3- axa=10
N +14x2+5X3+17x4= 6 3X, - 12x2+ 5x3- 4x4 =-3
" 13X2+0x2 +22X3+X4= 10 8 11+ 200 - 5XB- 2wa - 6
X +10x2+19x3+92x4 =24 2X, +6X2- 4x3- 2x4 =16
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6. Pabota ¢ maccuBamn u matpuiamn B Excel

4x1- 2x2+ 5x3- 3x4=12
3x1+ 2x2- 5x3+ x4=-1
3x1- 13x2+ 5x3+ 12x4= -3

2x1+ 3x2- 7x3- x4=17

16x1+ x2+ 8x3+ 5x4=28
X +14x2+ 5x3+ 17x4=6
3x1+ 12x2+ x3+ 5x4=12

12x1+ 6x2+ 19x3+ 60x4 =26

2x1+ 6x2+ 17x3+5x4=26
X +12x2+ 6x3+11x4=09
18x1+ 6x2+ 17x3+ 4x4=09

25x1+ 5x2+ 19x3+ 50x4 =24

5x1+ 2x2- 4x3- 8x4=28

3x1- 1x2+ 9x3-1 1x4= -9

10.
4

x1- 14x2+ 10x3+ 22x4

x1+ 6x2- 3x3- 9x4=26

2x1+ x2+ 17x3+ 19x4 =10
16x1- 23x2+ 19x3+ 17x4=4
13x1+ 9x2+ 22x3+ x4=10

31x1+ 3x2+ 19x3+ 38x4 =24

6x1+ 17x2+ 15x3+ 22x4=6
16x1- 23x2+ 19x3+ 17x4= 4
14.
13x1+ 9x2+ 22x3+ x4=10

5x1+ 7x2+ 19x3+ 46x4= 20
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7. PacyeTt ceTu NOCTOAHHOrO TOKa
B Excel

nert NOCTOSAHHbIM 31eKTPUYecknm Tokom. CeTb (puc. 70) cocTouT
n3ysnos (Ne 1, 2, 3, 4) ¢ 3ajaHHbIMW TOKaMWN Harpy3oK 1 BETBEW
C aKTUBHbIMW conpoTusieHnaMn (Om).

PaCCManI/IBaETCFI INIEKTpn4veckKada CeTb, NUTakoLlas I'IOTpe6VITe-

41 0 5A 2 46A
>
10
100 B
8 15| 120B
A% 3 8A

Puc. 70. Cxema cetn

VICTOYHUKaMM 3NeKTPUYECKOW aHeprun (33) ABNAIOTCA YCTPONCTBA,
NnoALep>XXuBatoLine 3aaHHOe HanpsXXeHne Ha CBOMX BbiBOAaX (MCTOYHU-
kn 94C). TpebyeTcs onpeLennTb YPOBHM HAMPSXKEHUIA B HArPY30UHbIX
y3/ax ceTw.

PacueT HanpshKeHWiA B y3nax ceT OCHOBaH Ha 3akoHax Kupxroda
n Oma. B maTpuyHOM BuAe cucTeMa YpaBHEHWIA BbITNSAUT CNeayowum
obpaszom:

u=Y~1(l <),

rge Y —matpuua npoBoANMOCTEN BETBEW, 3afjaHHbIX B CUMeHC (CMm); / —
BEKTOP Harpy304HbIX TOKOB Y3/10B CeTU B amnepax (A); / —BeKTop MaKcu-
Ma/lbHbIX TOKOB, KOTOPble MOryT 06ecneumnTs y3nbl ¢ 3AC B amnepax; U—
BEKTOP MCKOMbIX Hanps)eHWin y3no., B BobTax (B).

MprmMeyaHue. NMPoBOAMMOCTb BETBU —3TO BE/IMUYMHA, 06paTHas Conpo-

TMBNeHUto: [CM] = [/*qm «
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7. Pacyet ceTu NOCTOSHHOrO Toka B Excel

Tok/, A 34C, B TokY, A
Y3en 1l 5 Ysen 1 100 Y3en 1 25
Y3en 2 6 Y3en 2 - Y3en 2 -
Y3en 3 7 Y3en3 - Y3en3 -
Y3en4 8 Y3en4 120 Y3en4 24
Puc. 71. BekTOp TOKOB Puc. 72. Bektop 34C Puc. 73. BekTop TOKOB
Harpysku | reHepauum J

[ns BbINONHEHMA pacyeTa HaNPsHXKeHNA y3/10B MPY NOMOLLLM Nporpam-
Mbl Excel He06X04MMO 3anncaTb UCXOAHbIE AaHHble. 3a4aANM BEKTOP Ha-
rpy304HbIX TOKOB | (puc. 71).

3HayeHNs TOKOB reHepaLun onpefenaoTca Kak Nnpon3BeeHne NpoBo-
AVMMOCTW BETBU, CBA3bIBatOLLEN UCTOUHUK DAC, HaBennunHy 9C. B aaH-
HOI ceTu c uctouyHnkamm SC cBaA3aHbl y3nbl 11 4. 3agagmm sektop 34C
(BonbT) B COOTBETCTBUMN C pUC. 72.

CocTtasnstowme BekTopa / ABNAKOTCA pe3ynbTaTom yMHOXeHns S4C
Ha NPOBOAMMOCTbL COOTBETCTBYHOLLEN BETBU. Pe3ynbTaT A0/XKEH COOTBET-
cTBOBaTb Tabsmue, NOKasaHHOMN Ha puc. 73.

Cnepyowmi war — (opMnpoBaHmMe maTpuubl NpoBogMMOocTei. Ans
Hayana 3afjaem MaTpuLly COnpoTUBIIEHNSA BETBEW 3/IEKTPUYECKOIA ceTn (6e3
y4yeTa BeTBel CBSA3N C UCTOYHMKaMM NuTaHus). MpaBuao NpocToe: ecnu
y3en / cBsi3aH C y3/10MY, TO B A4ENKN MaTPULbl HA NepeceyeHnmn CTpoku /
1 cTonbuay, a Takxxe CTPOKMj 1 cTonbua / 3anucbiBaeTcs CONPOTUBIEHNE
BeTBMU ij (puc. 74).

Y3en 1 Y3en 2 Y3en 3 Y3en 4

Y3en 1 - 10 8 -
Y3en 2 10 . . 15
Y3en 3 8 . . 6
Y3en 4 - 15 6 -

Puc. 74. MaTpuua conpoTuBeHNI
Matpuua NpoBOANMOCTE CXEMbI ABNSETCA KBa4paTHON C pa3MepHO-

CTblO, PaBHOM Ymncny y3n108. PopMUPYETCH Yepe3 pacyeTHbIE BblpaXeHuns
(B AYeiky 3anuncbIBatoTCA hopMysbl). KaxKabl 3NeMeHT ij MaTpuLbl SBNS-
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OCHOBbI MPEACTABNEHUA 1 OBPABOTKN JAHHbLIX B LIM®POBLIX CUCTEMAX

eTCsi NPOBOAMMOCTbIO BETBU, COeANHSAOLLEN Y3en i ¢ y3nomj. OcobbiM 06-
pasoM paccyMTbIBAKOTCA 3/1EMEHTbI MaTpuLbl MPOBOAUMOCTEN, pacnono-
YKEHHbIE Ha rnaBHou guaroHanu (ii, CO6CTBEHHbIE NPOBOAUMOCTN).

B faHHOM cnyyae cymmupytoTcs MPOBOAMMOCTM BCEX BETBeR y3na i
(BKNtOYasA €BA3b C UCTOYHMKOM I C, ecnu TakoBas UMeeTcs), a pesy/ib-
TaT 3aHOCUTCS B SAUEiKY ii C 06paTHbIM 3HAKOM (CO6CTBEHHas MPOBOAN-
MOCTb Yy3/a Bcerfa otpuuatensHas). lMocne 3agaHnus COOTBETCTBYHOLLNX
(hopMyn nosyyaeTcs matpuua npoBogmmocTein (puc. 75).

Y3en 1 Y3en 2 Y3en 3 Y3en 4

Y3en 1 -0,48 0,1 0,13 0

Y3en 2 0,1 -0,17 0 0,07
Y3en 3 0,13 0 -0,29 0,17
Y3en 4 0 0,07 0,17 -0,43

Puc. 75. MaTpuLa NnpoBoAMMOCTeiA

Hanps»>eHue, B

Y3en 1 52,35
Y3en 2 15,23
Y3en 3 26,75
Y3en 4 49,55

Puc. 76. BeKkTop HanpshXeHWit Y3108

BekTop HanpsXXeHWii HaXo4MTCH, KaK NPon3BeaeHMe MaTpULbl, obpat-
HOW MaTpuLe NPOBOAMMOCTEN Ha pasHOCTb BeKTOpoB | —J. Mocne 3agaHuns
COOTBETCTBYHOLLMX (DOPMY/ HANPSXKEHUA Y3N10B, NPeACcTaB/IeHHbIe B YAC/0-
BOM (popmate C TOYHOCTbIO A0 ABYX LMp B APOOHONM YacTu, AOMKHbI CO-
OTBETCTBOBaTb puC. 76. MpoaeMOHCTPUPYITe pe3ynbTaTt npenojasBaTento,
COXPaHWUTE KHWUTY B INYHOI Nanke.
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8. PerynmpoBaHue pexmnma cetu
B Excel

Hann3 pe3ynbTaToB NpeALecTBYHOLLEN 3a4a4m NO3BONSET cAenatb

BbIBOJ, YTO Y3/bl, yAa/IeHHble OT UCTOYHUKOB NUTaHUA (B JaHHOM

cnyyae —3To y3/bl 2 1 3), UMEIOT 3aHMXXEHHOE 3HaYeHne Hanps-
YEHUA OTHOCUTENbHO HANPSHXKEHUI APYTrUX Y3/0B.

[ns paccmatpuBaemMoi CETU NOCTOAHHOrO TOKa OAHOM U3 BO3MOXKHO-
CTeil NOBbICUTL YPOBHU HaNPsXXeHWI B HArPy304HbIX y3/1ax ABNSETCH yBe-
NINYeHNe HanpsXXeHns B y3nax —ucTouyHmkax 34C.

Ona perynupoBaHua Hanps>XeHuUs BOCMONb3yeMCA BO3MOXHOCTAMU
Excel, npegoctaensembiMn cepsrcoM Moabop napameTpa. Haxoantces aToT
cepBUC Ha BKNaake [laHHble B rpynne KomaHg PaboTa ¢ gaHHbIMu (puc. 77).

[aHHbIe PelleHznpoEaHHe Bug
% = ] = lMpoBepka AaHHbIX ~ % Ipynn
=
== - el
= @ KoHconugaunsa @ Pazrp
QUABLTR 7 Tekct no  Yganute [ - o
U2 [ononHWTENBHO =P AHANWU3 "yTo-eqin” T §|_i Mpom

cronGuam ayGnuKaThl
)PTUPOEKE M QUALTP Pabota AucneTyep CUEHAPUEE...
MNoabop napameTpa..

F [ G » H » » Tabnuua AaHHBIX...
Puc. 77. OkHo PaboTa C gaHHbLK

HanucTe ¢ pesynbTaTamun npeblayliiei paboTsl 406aBbTE eLle OAVH BEK-
Top, Ay6NUPYOLLNIA 3HAYEH WS PaCCUUTaHHBIX HAaNPSXKeHWii y3nos (onepa-
LiMei NPUCBOEHUS «=»). [leN10 B TOM, UTO B PEXKMME aBTOMATU3MPOBAHHOI O
noa6opa napameTpOB AUeliKa J0/KHa CoAepXaTb 3HAUEHNE, a He hopMyy.

NS yBeNUUEHNS HaNpsHKeHUs B y3ne 2 yCTaHOBUTE Kypcop Ha COOTBET-
CTBYHOLLEN Aueiike JyOGNMPYIOLLLETO BEKTOPA HANPSXXEHWUIA 1 3anyCTuTe pe-
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XXuMm lMNogbop napameTpa. MapameTpbl NoAbopa yCcTaHaBNNBAKOTCA B Ana-
NOroBom OkHe (puc. 78).

3gecb 3HavyeHue 20 B HanpshkeHWUs BTOPOro y3na nogbupaercs ny-
TEM U3MEHEeHNA HanpsXXeHuna nctouyHnka A4C, cBa3aHHOro C y3nom 1,
TO ecTb agpec $E$32 cOOTBETCTBYET AUeliKe, e COAEPXKUTCSH 3HAUEHUE
34C 1(100 B).

MNopbop napameTpa HE
YCTAHOBWUTE B AYSHKE: |B46 E
3HaueHMe: |2IZI OTMEHa |

M3MEHAA 3H3USHME Aueliar: |$E$32 3

Puc. 78. Ounanor MNoa6op napameTpa

MoBTOpMTE NoA6Gop NapameTpa (NpeABapuUTeNbHO BOCCTAHOBMB UCXOA-
HOe COCTOSIHME CXEeMbl) BapbUpOBaHMEM HanpsKeHUs ncTouHnka IAC,
CBSI3aHHOTO C Y3/10M 4. BbibepuTe Ha Balll B3rfis4 ONTUMabHbIA BapuaHT
PEryNMpPOBaHUA peXxxmma.

3ajaHus AN caMoCTOSATeNIbHOTO BbIMO/IHEHUS
e BbinonHure pacyeT 3NEKTPUYECKOIO peXXmmMa CeTn NMOCTOAHHOIO

TOKa B COOTBETCTBUM C BapMaHTOM, MpeasioXKeHHbIM npenojasarte-
nem (puc. 79), Tabn. 14 n 15.

a 1 ) 0 1 8 1 2
@— 3 2 @ v,
7 m F 4 7 4 £2
-»> b
3 5 3 S El 3 S
2 0 e
1 2 1 2 1 2
-> -
El El
: E2 4 E2  El 4 E2
<« (- <«
3 5 N 3 5 Q 3 5

Puc. 79. BapuaHTh cxem
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8. PerynupoBaHue pexuma cetu B Excel

BbINonHWTE ONTMMaNbHOE PerynnpoBaHune pexxrma cetu ¢ Lesbto no-
BbILUEHWS HANPSXXEHNS B Hanbonee yaaneHHOM OT UCTOYHUKOB Yy3/e
cxeMbl Ha 20 %.
OtopmuTe OTYeT MO JaHHOW paboTe B BUAE 3/1IEKTPOHHOIO AO0KY-
MEHTa, NPOUNMIOCTPUPYINTE PeLIEHNE AaHHOWN 3adavn rpaduyeckun-
MW cpeicTBamu.

Tabnvua 14
ConpotusneHuns BeTeei, Om
1-2 1-3 1-4 2-4 2-5 3-4 3-5 4-5
2 3 4 5 6 7 8 9
3 4 5 2 2 6 7 8
6 7 8 5 4 4 3 2
3 4 5 9 8 7 5 4
2 3 4 5 8 9 7 5
1 4 2 8 8 9 3 5
5 2 9 1 3 9 7 8
1 5 7 9 2 3 4 7
5 5 4 8 3 9 1 5
2 4 9 5 8 5 7 8
8 5 7 8 8 9 6 5
4 5 4 5 5 6 5 4
8 5 7 9 8 6 5 5
Tabnmua 15
MapameTpbl MICTOUYHMKOB FeHepalmm Harpy3ouHble TOKM Y3108, A
RuOm £,B R2Om e28B 1 2 3 4 5
2 rno 4 100 3 4 5 3 4
4 120 6 130 3 4 2 2 3
6 140 8 160 4 2 6 1 5
8 150 10 no 4 4 6 6 2
10 130 12 190 3 4 5 6 6
12 200 9 220 1 2 3 4 4
14 240 3 270 4 3 3 2 6
3 270 2 300 9 9 3 4 5
5 220 3 180 3 3 5 2 1
7 190 4 160 3 2 4 4 5
9 170 5 160 4 3 3 2 5
3 300 4 200 7 2 3 5 3
2 180 9 240 5 3 5 5 8
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9. PelleHne TpaHCNOPTHOW 3afaun
B Excel

eLeHMe LWMPOKOIo Kpyra 3aay 3HepreTUKmM 0CHOBbLIBAeTCA Ha On-

TUMM3ALNN COXKHBIX 3aBUCMMOCTEN, hopMann3oBaHHbIX B BUAE

TaK Ha3bIBaeMOW «LIeNneBoi hyHKLMM». [10A06HbIE YHKLNN MOX-
HO 3anucatb A4/14 onpefeneHns 3aTpaTt Ha TONANBO ANS 3NEKTPOCTaHL U,
NnoTepb 3HEPrUM NPU Nepegayde ee NOTPeOUTENO U NP. B Nogo6HbIX ciyyasx
TpebyeTca HAUTU MUHUMYM LieNeBON PYHKL MU, pacCUUTaHHbIN Npu onpe-
JeneHHbIX ycnosuax. Ecnv uenesas yHKLMA TMHENHO 3aBUCUT OT BXOASA-
LLMX B HEE MapaMeTpOoB, TO Takas 3aiava CBOAMTCA K 3a7,a4e IMHENHOr 0 Npo-
rpammmpoBaHusa. MaTtemaTuyeckme MeToAbl peLleHmns 3afa4um TMHERHOro
NpoOrpamMmmMmMpoBaHnsa U3N0XeHbl B COOTBETCTBYIOLLEN nuTepatype. Llenbto
HaCTOALLero 3aHATUS SBSETCH UCMONb30BaHWe crieynanbHbIX BO3MOX-
HOCTell TabnnyHoro npoueccopa Excel npu peweHnn 3agavym NUHERHO-
ro NporpaMMmnpoOBaHuns, U3BECTHOM TakKXe Moj Ha3BaHWEM «TPaHCMopT-
HOW 3afa4m».

MocTaHoBKa 3ajauu

MpeanonoXum, 4To HeO06X0AMMO OpraHM30BaTb MepeBO3KYy Yrns
OT Yro/ibHbIX 6aCCENHOB [J0 3NEKTPUYECKNX CTaHUmMI (puc. 80). 4ns ynpo-
LLLeHMA 3a4a4K Onpesennm:

* OAWMHAKOBbIN YyAeNbHbIA pacxof TOMJMBa Ha BCEX CTaHUMAX

(0= 0,4 T/MBT-y4ac);
* OAWHaKOBYI Y[eNbHYH CTOMMOCTb MEPeBO3KU TOHHbI TOMJUBA
Ha KMnomeTp nyTu nto6oro HanpasneHus (cO= 1y.e./TOHHY Ha KM).

PelleHne 3a4a4un Heo6X0AMMO MONYYMTbL B BUAE pacnpefeneHns 0bb-
eMOB MepeBO30K TOMNMBA MeXAY Yro/ibHbIMU 6acceiHammn U CTaHUUAMU
NpU MUHUMaNbLHO BO3MOXHbIX 3aTpaTax Ha TONJNBO U OrPaHUYeHHOCTH
rof0BbIX 06beMOB J006bIUYM YT 6accenHamu.
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9. PelueHne TpaHcnopTHOI 3agaun B Excel

300 MBT 500 MBT
DI1. cTaHLMs 1. cTaHLUA
gromil-{bll‘/i 40 50 YT0NbHbIiA
aCCCHH 6acceliH
Jleeguwlil 0 Mpasbiii
1 000 TBIC.TOHH 80 3 000 TbIC.TOHH

1. craHmys

800 MBT

Puc. 80. INpathnueckoe npeacTaBneHMe NOCTaHOBKM 3aaauu
MoaroTtoBka paboyero nucra
3anyctuTe TabnnyHbIA npoueccop Excel n ygannte Bce NNCTbl HOBOM
paboyeit KHUTrKN, Kpome nepsoro. B ayeiike Al nomectuTe pasy «TpaHc-
NnopTHas 3afava», a B A4yerike A2 — «DNIEKTPUYECKME CTaHLUN».

CTaHUMOHHbIA 670K

MHdopmaynio no anekKTpocTaHUMAM yaobHO chopMupoBaTh B BUAE
Ta6n.16.

Tabmua 16
A B C D E
1 TpaHcrnopTHaa 3ajava
2 3JnexkTpuyeckue CTaHLum MepBas Btopag Tpetbd
3 Pyct, MBr 300 500 800
4  Tycr., yacos 6800 5500 6500
5 Toposas BbIpaboTka 3. 3H, 2040000 2750000 5200000

MBT yac

B gaHHO 1 nocnegyowmx Tabnmuax 4ns OpueHTUPOBKM Ha CeEpoM (poHe
[laHbl 3arofIoBKM CTONOLOB 1 CTPOK paboyero nucta Excel.

Kaxxgasn auelika CTPOKM 5 Tabnuubl LOMXXHA cofepXaTb (opMyny npouns-
BeAeHUs 3HaYEHNN BbILLEPACMONOXEHHbIX iUeeK, Hanpumep, ANa S4eku
C5 = C4*C3. BbinonHsaeTca aTo cnefyowmm obpasom. Beigensercs aue-
Ka (B faHHOM cnyyae C5), HaXKMMaeTCa KnaBua «=» U KnaBuLlen ¢ kna-
BMATYpbl NYNIbCMPYIOLLAA paMKa MepeMeLLaeTcs Ha sueiky —nepBblid Co-
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MHOXWUTeNb (B faHHOM c/iydae — C4) unum Ta e npoueaypa MOXeT ObITb
BbIMO/IHEHA NPY NOMOL M MbILWK. TTpK 3TOM B CTPOKe (hopMy N MNOABNAIOT-
CA AeNCTBUTENbHbIE KOOPAUHATLI JaHHOM SiYeilkn. Tocne aToro Haxxnuma-
eTCca KnaBunLla «*» (YMHOXeHWe) 1 TO XKe caMoe NOBTOPSAETCA A1 BTOPOro
COMHOXUTEeNss —ayelikm C3.

Ecnu Bug Bawein Tabnumubl HECKO/IbKO OT/IMYAETCHA OT NPUBELEHHOrO
(cm. Tabn. 12), Bocnonb3yrTech KOMaH4oM BKNagKu MnasHas, rpynna.Ayein-
Kun, KomaHga ®opmaT — Pasmep siueiikun —AsTonoaoop LLUvpnHel CTonbua,
BbIle/IMB MpeLBapuTeIbHO BCHO TabmLy.

3aronoBoK, NOMeLLeHHbI B A4eiiKy A1, MOXXHO pasMecTUTb NOCepeanHe
Tabnuubl, ecnv BblgennTb A4einky guanasoHa Al:E1 v c nomMoLbio KOMaH-
Abl MeHI0 PopMmaT AYelku Ha 3aknagke BblpaBHMBaHWe BKNHOUUTL OMNLUIO
LleHTpupoBaTb NO BbIAENEHMIO.

TpaHcnopTHbIA 610K
PacnonokeHue cTaHLuMi 1 6acceinHoB ykasaHo Ha puc. 80. ns fanbHew-

LUein paboTbl HaM NOHaAO6MTCA Tabn. 17, KOTOPYHO CHOPMUPYEM MO NPUHLU-
ny «paccTosHUS 6accemHbl—eTaHLUMM». HauHem JaHHY0 TabnuLy B CTPOKeE 6.

Tabmua 17
A B C D E
6 PaccTosiHWMA cTaHUMM-6acceiiHbl (Km)
7  bacceitH JleBblii 40 100 30
8 bacceiiH [Mpasblii 120 50 80

B Tabnunue paccTosaHUIA MCNOMb3YeTCa TO XKe Ae/leHne CTON6L0B Mexay
CTaHUMSIMK, YTO M B NEPBOW Tabnue.

Bnok 3aTpar Ha TonAnBo

MocnenHsas Tabnmua paboyero iMcTa BbIMONHAET 06beANHAOLLYIO PYHK-

UMt0. 3aroToBmM Tabnuuy (Tabn. 18) Ans HaxoXAeHWs 3aTpaT Ha TOMNIUBO,
MOMeCTUB COOTBETCTBYIOLLMIA 3ar0N0BOK B suelike A9,
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9. PelleHme TpaHCNOPTHOIA 3aaum B Excel

Tabnmya 18

A | B o o E
3arpatbl Ha TonvMBo

10  MoTpebHOCTb CTaHUWK, ThIC.T.
11 BbiBe3eHo 13 H6acceiiHa Jle-

Bbll
12 BbiBe3eHo 13 H6acceiiHa

Mpasbiid
13 [ocTasnieHo Ha CTaHuuo
14 3artpaTbl 415 CTaHUumm
15  VATorosble 3aTpaThbl Ha TONIM-

BO

3anonHeHve Tabnuupl

B sueiikn cTpokn 10 fO/MKHbI OblTb BNKCaHbl hOpMY bl Mpon3Bee-
HUSA rO40BOW BbIPabOTKM 3NEKTPOIHEPTUN CTaHUMER (SUeillkn CTPOKM 5)
Ha yAeNbHbI pacxof Tonamea (04MHaKOBbIN 415 BCEX CTaHLMIA 1 paBHbI
0,4 TOHHbI Ha 1 MBT-y4ac). PekomeHAyeTCA TPETbUM COMHOXUTENEeM [,0-
6asnTb 0,001 Ans TOro, YTO6LI NOTPEBHOCTL B TOM/IMBE CYUTATL B ThICA-
Yyax TOHH.

Auelikn cTpoky 11 n 12 nepBoHayasbHO MOXHO 3aM0NHUTbL HYAMU.
3[ecb N0 OKOHYaHMM pacyeToB nNporpamMmma Ao/HKHa cama pasmecTuTb on-
TUMasibHble 00bEMbI MEPEBO30K TOM/IMBA HA KXY CTaHLUMIO U3 COOT-
BeTCTBYIOLLero 6acceiiHa. PEKOMeHAYeTCS BbIAENNTb BCE AYENKN JaHHbIX
CTPOK 1 BbINOMHUTL KOMaHAy PopmaT HAyelikn 1 Ha 3aknagke “ucno ycra-
HOBWUTb YMCNOBOI (hopmaT A4yeeK 6e3 AeCATUUYHbIX 3HAKOB.

B Auelikax cTpoku 13 nomewaem opmybl CYMMUPOBaAHNA 3HAYEHWN I
A4yeek CTPOK 11 n 12 cooTBeTCTBYHOLLEro cTonbua. A4enkn cTpokn 14 co-
[epxar AN KaXX oW cTaHLuy popmy bl Npon3BeseHni i 06bemMa NepeBo3Ku
13 COOTBETCTBYHIOLLEro 6acceiiHa, pacCTOAHMNA 40 COOTBETCTBYHOLLErO 6ac-
CeiiHa 1 CTOMMOCTM NepeBo3KN. Hanpumep, Ansg ctaHuum «nepsas» (A4ei-
kKa C14) thopmyna go/mkHa umeTb Bufg «=C7*C11+C8*C12», NOCKONbKY
yAenbHble 3aTpaTbl HA NePeBO3KY NOJIOXeHbI paBHbIMK 1y. e. MoA06HbIM e
obpa3om nogrotaenveatoTcs opmMy bl Ans aueek D14 n E14.

B cTpoke 15 Ham noHago6buTcs ToNbKO ofHa siuelika — B15. B Hee cne-
LyeT NOMeCcTUTb Popmynly CyMMUPOBaAHUA COaepXMMoro sveek Cl14, D14
n E14. ImeHHO sivelika B15 1 aBnseTcs LeneBoi 41 peLeHns 3agaym on-
TUMM3aLNKN NepeBo30K TOM/MBA.
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Bnok go6blun TonnmBa

Heb6onblwyto Tabnuuy (tabn. 21), XxapakTepusyHLly0 BO3MOXHOCTH
YrONbHbIX 6acCeMHOB NO roA0BoM A06bIYe TONAMBA (TbICAY TOHH), pa3me-
CTUM B CTPOKax 16—18 pabouero nucra.

Tabnmua 21
A | B
16 [Job6blya Tonnmea
17 Jesbiin 1000
18 MpaBblii 3000

Mpouecc onTrMmM3aLnm

Bobigenute sueitky B15 v Ha BKnagke [laHHble B rpynne AHann3 BbIMOAHM-
Te KoMmaHAy Mouck pewenns (puc. 81). B none YcTaHOBATb LENEBYHO AYEINKY
ANanoroBoro OkHa Bbl AO/MKHbI YBUAETb 3anucb — $B$15. 3Hak gonnapa
B JaHHOM C/ny4ae 03Ha4yaeT, YTO KOOpAMHATbI AYENKN HE MOTYT NU3MEHUTb-
CA NPU KakKnX-Nnbo n3meHeHUsx paboyero nucta. Mepekntoyvarens PaBHoi
cnefyeT yCTaHOBUTbL B No3nunm MuHumManbHoMy 3HadveHuto. B none U3sme-
HSIS AYeiikn 3aaainTe gmana3oH C11:E12 (Bblaensas ayeikn).

Mouck peweHna EHE
YCTAHOBMTE LENEEYIO0 AUSHIY ! I ] BEINCnHMTE I

PagHOi: MakoMMansHOMy 3HaueHo  C 3H3YSHM: |D
3aKPkITE

& MAHAMANEHOMY 3HAYSHAKD |
—HIEMEHAA AUBHKA:

E MpeanonoxmTE |

SOrpaHMYeHIA: OapameTpel

g AoGaeuTe |
3MEHUTE |
¥aanmTe |

=

BoOCCTaHOBKMTE

Crpaeka

1NN

Puc. 81. fmanor Novck peLueHns

Ecnu koMaHabl (rpynnbl KOMaHA) HeT Ha IeHTe BKNagKu laHHble, He06-
Xoammo yepes kKHonky Office nsmeHnTb napameTpsl Excel, HaacTpoiiku
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9. PelueHne TpaHcnopTHOI 3agaun B Excel

N NepenTun K ynpaBneHnUo HaacTpoikamu Excel, Bbibpas B npeanaraemMom
[ManoroBom okHe MoOUCK peLLeHus.

MocnegHWM LWAaroM noucka peLleHns paccmaTpnBaeMoi 3agadu ABns-
eTCAa 3aflaHne orpaHnyeHuni.

MepBbIM OrpaHNYeHneM ABASETCS NOIOXKUTENbHOCTL 06bEMOB NepeB03-
OK TOM/IMBa Ha CTaHUMI0. B JaHHOM cnyyae Bbl LO/KHbI HAXKATb HA KHOMKY
[l06aBnTb 1 B OKHe [lo6aBneHme orpaHUYeHnin B NeBOM Mone 3aaaTh AnanasoH
ayeek Cl 1:E12, Bbi6paTb OrpaHn4eHne >= 1 B NpaBom nosie nomectuTts 0.

Cnefyrowmm orpaHnMYeHNs MU y4mnTbiBaeTCA rogosas 4obbiva Tonamea
B 6acceiiHax. lNMpegBapuTensHO o6aBuM B A4eiiky F11 popmyny cymmu-
poBaHua aveek CIM, DI, E11 —rogoBas oTrpy3ka Tonamea ¢ 6acceiHa
JleBbIit. To e npofenaem c syenkon F12 —pansa 6acceitHa Mpasblid. Mo-
C/le 3TOro BBOAUM orpaHuyeHuns Fl 1<=B 171 F12<=B18 —peliCTBUTE/b-
HO, ¢ 6acceliHa HeBO3MOXXHO BbIBE3TU 60/bLUe TOM/IMBA, YEM HA HEM [0O-
OblBaeTCH.

MocnegHUM orpaHn4YeHemM Heo6X0AMMO 3a4aThb YC0BME Y40BIEeTBOPe-
HUA 3anpocos cTaHumii B Tonnmee: CHO: E10<=C13: E13. CmBO/ 1BOETO-
4yns B hopMynax 03HavaeT AmanasoH, Takum 06pa3om AaHHas popMyna K-
BMBa/ieHTHa TpeM HepaseHcTBaMm: C10<=C13, D10<=D13 n EO <= E13.
MocnefHVM LLArom peLLeHns 3aaun ABseTca CO6CTBEHHO 3anycK npoLec-
ca oNTUMM3aLUM HaXKaTUEM KHONKK BbinonHuTb. B cneymanbHOM OKHe Pe-
3yNbTaTbl NOMCKAPELLEHNS NporpaMmMa coobLLaeT 0 3aBepLUeHMm nNpoLecca.
HaxkxaB kHoNKy OK, Bbl MOXeTe NnepeHecTu pe3y/ibTaTbl Ha paboymnii INCT.

B kauecTBe caMOCTOATENbHOIO YNPaXXHEHUA peLunTe 3a4ady TMHeNHo-
ro nporpaMMunpoBaHus. BapnaHTbl 3agaHunii npuBeseHbl B MpunoxeHun 1
(BbIGOP NO yKazaHUto npenogasatens). OPopMumTe OTHET B BUAE 3NEKTPOH-
HOro JOKyMeHTa.
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10. OcHoBbI paboThl
B Mathcad

TOB YK€ B MeHbLLEei CTeneHn TpebyeTcs NpUMeHeHne TpaguLMoH-

HbIX A3bIKOB NPOrpamMM1UpPOBaHUS UIN 3NEKTPOHHbLIX TabnnL, 1 BCe
yallle B MHXXEHEPHbIX pacyeTax BCTPeYaeTCca MCNob30BaHme cneymanbHbIX
maTtemaTuyeckux nporpamm Tuna Mathematica, MatLab, Maple, Mathcad,
Gauss 1 gpyrux. Takme maTemaTyeckme nakeTbl NO3BONAIOT CrieyManmncTam
O4YeHb ObICTPO HANTWM peLLEHNe paccMaTpmBaeMor Npobnemsl, He yriny6ns-
SCb B TOHKOCTM M 0COBEHHOCTY A3bIKOB MporpaMmupoBaHus [4, 5].

OCHOBHbIe JOCTOMHCTBA paboTbl B Cpefie TaKoW creunanm3npoBaHHoOM

nporpammbl (Mathcad, Mathematica, MatLab) 3akntouatoTcs B cnegytoLLem:

* [aHHble nakeTbl ABNATCA Windows-npuioxXeHnsammn, No3aTomy cylye-
CTBYET BO3MOXXHOCTb Nnepejasartb JaHHble B Cpeay ApYroi nporpam-
Mbl (4epe3 bydep obmeHa nnn OLE-TeXHONOrn) n pewarb NOCTaB-
NEHHY0 3aaa4y Nno 4acTam;

* MaTemMaTu4ecKue BbipaXXeHMA MOryT ObITb 3aMncaHbl B 06LLLeNpPUHA-
TOW pefakumn. Hanpumep, ANs HaX0XAEHUS CYMMbl Y/IeHOB psfa
3anncbiBaeTCs U3BECTHbIN 3HAK CYMMUPOBaHNSA, a He CO34aeTCa -
Knn4yeckas nognporpamma;

* B OCHOBE YKa3aHHbIX NaKeTOB IEXUT MOLLHbI MaTeMaTUyeCcKuiA an-
napat, NO3BONAIOLWMIA pellaTb 3aa4umn peleHns anrebpanveckmx
YPaBHEHWI U CUCTEM KaK NIMHENHBIX, TaK U HENMHENHbIX. PellueHune
0ObIKHOBEHHbIX AN epeHLManbHbIX YpaBHEHUI U CUCTEM, CTaTu-
CTu4yeckas 06paboTKa faHHbIX, paboTa ¢ BEKTOpaMu U MaTpuLamu,
ONTUMM3ALMOHHbIE 337a4M TaKXe He BbI3blBAlOT O0/bLLINX TPYAHO-
CTel NPU UX peLleHmnN.

MycTtoii Mathcad-AOKYMEHT —3T0 «/UCT Bymarm», Ha KOTOPOM MNO/b-

30Bate/lb C MOMOLLbIO KNaBMaTypbl U MbILLM MOXET Nucatb maTeMaTtunye-
CKMe BbIpaXXeHs B TOM BMAe, KaK 3TO eMy Y)Ke NpuBbIYHO. C TOUKM 3peHns

B nocnefHee BpeMs Ans NPOBeAeHNs Hay4HO-TEXHNYECKUX pacye-
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10. OcHoBbl pa6oTbl B Mathcad

nonb3oBaTtens, JOKYMEHT —3TO HEKOTOpast 06/1aCTb, HA KOTOPOI MOXHO
pasmellaTb 6/10KM TPeX OCHOBHbIX TUMOB: MaTEMATMUYECK/E BbIPa>KeHUS,
TEKCTOBbIE (PparMeHTbl 1 rpadhyeckume 06nacTu.

Ha puc. 82 npusefeHbl HeKOTOpble (4aneko He BCE) BO3MOXKHOCTHU
Mathcad, npegnaraemble Ha naHe I MaTeMaTUYeCKMX MHCTPYMEHTOB. Mo-
CKOJ/IbKY MO/b30BATENIO0 PELKO TPeOYHTCA cpasy BCe, HEHY)KHYIO NannTpy
maTemMaTU4eCKUX MHCTPYMEHTOB B /11060 MOMEHT BPEMEHW MOXHO CBep-
HYTb, HAXXaB Ha «KPeCTUK» B NPaBOM BepxXHeM yrny nanutpsol. (B 3aBucu-
MOCTM OT BEPCUM NPOrpaMmbl BUA paboyero ctosia MOXeT UMeTb He3Ha-
4ynuTeNIbHbIEe OT/INYKS).

+ Mathcad - [Bea wassanmna: 1]

Qf tain Npaea B Bcrenm Copat Mcrpemy Cesow Ooo Momom - CTpOKa MEHIO
D-#@ &R ¥ B|- ‘s wP= 00w v G BISS2YN

[ Ve | MaHensb

Mormsl v o BIU EXAEE WHCTPYMEHTOB
B[ llg Do & CTaHAapTHasa

MaHenb
NHCTPYMEHTOB
thopmaTmpoBaHus

Mpasas rpaHuua
NncTa JOKYMeHTa
[Tanens AoKy

MaTeMaTHYCCKUX
UHCTNVMEHTOR

ManuTpa MaTemMaTUyecKux
VHCTPYMEHTOB - OnepaLum
C MaTpuuamm

Puc. 82. Pabounii cton Mathcad

MpeXxae YemM Ha4MHaTbL paboTy, HEOOXOAMMO 3HATh HECKO/TbKO NpaBun
nnn ocobeHHocTe Mathcad:

1. B KayecTBe pasgenutens Lenon n gpobHON YacTn yncna ncnosb3y-
eTcs TOuKa.

2. Mathcad npoumnTbiBaeT Becb AOKYMEHT ABaXKAbl C/EBa Hanpaso
1 cBepXy BHM3. [Mpun nepBoM NpoXo/e BbINMONHAKOTCS BCE ACTBUSA, Npej-
nUcaHHble rnobanbHbIM OMepaTOPOM NpUCBaMBaHMsA, a NP BTOPOM —
NPON3BOAATCA AeNCTBUSA, NPeANMCaHHbIe TIOKaNbHbIM OMepaTopoM Npu-
CBaMBaHMA 1 0TOBpaXKarTCA BCe HEOOXOAMMbIE Pe3y/bTaTbl BbIYUCIEHWIA.
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OCHOBBbI MPEACTABNEHNA U OBPABOTKM JJAHHbIX B LIM®POBbLIX CUCTEMAX

Mo ymMONnyaHui, HaXXMMaa Ha KHOMKW KnaBmaTypbl N KNaBuULIW MbILLN,
nonb30BaTesb 3a/laeT MaTeMaTu4ecKume BblpaXkeHnsa. K OCHOBHbLIM 3/1eMeH-
TaM MaTeéMaTU4eCKNX Bblpa)KeHI/II7I Mathcad oTHoCATCA TUMbI OaHHbIX, one-

paTopbl, GYHKLMKN 1 yNpaBnsitoLLne CTPYKTYpbl.

BBog v pefaktupoBaHue

» [MoaroTtoBKafoKymeHTa. Haiante Ha paboyem cTone ApMblK Si U c ero
nomoulbto 3anaunTe B cpedy Mathcad. CoxpaHuTe npegnaraemblii 4o-
KymeHT Kak «workl.xmcd» Ha paboyem gucke D:\B TMYHON nanke
C HOMepoM rpynnbl (pacwmpeHmne «*.xmed» 6yaeT ycTaHOBNEHO aB-

TOMaTUYECKM).

e [1nsi TOro 4yTo6bl OCBOUTL MPUMEHEHWE HEKOTOPbIX KHOMOK 1 KNaBu-
aTypbl 49 BBOJA V1 PelaKkTMPOBaHMNA MaTeMaTUYECKNX BbIPaXXEHWA,
BbINONHUTE YNPaXXHEHUs, NpuBeeHHble B Tab/. 20.

YCTaHOBMB LLEMYKOM MbILN BU3UP (KPacHbIA KPecTUK +)
Ha cB06OAHOM MecTe JOKYMEHTa 1 HarnevaTaB Ha KnaBmatype
2+1/2=

YcTaHoBMB BU3NP (+) LLENYKOM MbILWK Ha CBOBOAHOM MecTe
1 Haneyvartas: (9+3)/(2*4—5)=

Haneuatas 370 (NpesBapuTeNibHO YCTaHOBMB BU3UP):

3+\2=

YCTaHOBYMB BM3MpP W Haneyaras:
0.631og(xA)-log(1000)=

Tabnmua 20

MonyuuTe
2+i =25
2

Monyyute
©9+3) _4
(2-4-5)
Monyunte
3+n02=4.414

MonyuuTe
0.6310g(x2) - log(1000)

B Bepcusax nporpammbl, HaumHasa ¢ Mathcad 2001, focTynHoO npeacTas-
NeHue pesynbTarta B 4po6HOM opmarte. LU enKHMTe Ha NpaBoi YacTu Nepso-
ro paBeHCTBa, NpeAsnaraeMoro 4na ynpaxxHeHuii. 3aTem caenanite 4BOMNHON
LLLe/THOK NIEeBOM K/1aBULLIE MBITTIV Ha pe3y/ibTaTte BblYUC/IeHUS U BbibepuTe
Ha BKnaake PesynbTaT (ResultFormat) — ®opmaT (NumberFormat) on-
umnto dons (Fraction) n Haxmute OK. MNony4nte 0TBET B BUAE HEMPABU/Ib-
HOW Apobun. [loCcTyn K 3TOW BK/IagKe MOXHO NMOyYnUTb U Yepe3 OCHOBHOE
(BepxHee) meHto, PopmaT (Format) -> PesynbTaT (Result).

Mpw paboTe NonbL30BaTENHO YA06HEe ONepnpoBaTh HE YNC/TOBLIMW 3Ha-
YEeHMAMM, a HEKOTOPbIMU MepemMeHHbIMK BennuynHamu. B Mathcad co-
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10. OcHoBbl pa6oTbl B Mathcad

[EePXUTCA HebonbLIas rpynna ocobbiX 06bEKTOB, KOTOPbIE HE/b3A OTHE-
CTU HWN K KNACCy KOHCTAHT, HU K K/1acCy NepeMeHHbIX, 3Ha4YeHMa KOTOPbIX
onpefenieHbl cpasy nocse 3anycka nporpammbl. VIX npasusibHee cuntartb
CUCTEMHbIMU NePEMEHHBIMW, UMEIOLLMMM Mpefonpeae/ieHHble CUCTEMON Ha-
YanbHble 3Ha4YeHNSA. VI3MEeHEeHUS 3HAYEHUIA CUCTEMHbBIX MEePEMEHHbIX NPO-
N3BOAAT BO BKNaake MHCcTpymeHTbI (Tools), Onumn Tabnmubl (Worksheet
Options), Bknagka Built-in Variables. O6bl4Hble NepeMeHHbIe, 3a4aBaemble
Nnosib30BaTeNIEM, OT/INYAKOTCA OT CUCTEMHbIX (BCTPOEHHbIX) TEM, YTO OHU
[IO/MKHbI ObITb NPeABAPUTENILHO OMpPeAeNieHbl, T. €. UM HE0OXO0ANMO XOTS Obl
OHaX/bl MPUCBOUTb KAKOE-TO 3HaYeHue.

MoBTOpPUTE «NpUMep 1», NpuBeAEHHbIN Ha puc. 83. 34eck 3a4atoTca Be
nepemMeHHble an b (MMeHa nepemMeHHbIX 3aat0TCA MPOU3BOJILHO MO Xena-
HUIO Monb3oBaTens). B kayecTBe oneparopa npucBanBaHUA UCNOMb3YeT-
csi3HaK := (BTabn. 21 npuBeAeHbl «ropsayvne KnaBum», No3BOAOLLINE
ObICTPO 3a4aTb TOT U/IX MHOW OMNepaTop), Torha Kak 3Hak = OTBefeH Ans
BbIBOAa 3HAYEHWS KOHCTaHTbI UN NepeMeHHON. Ecnn nepemMeHHON npu-
CBavBaeTCA Haya/bHOE 3HaYeHue C MOMOLL b0 onepatopa := |Takoe npu-
CBavBaHue Ha3blBaeTCA /I0KaNbHbIM. [10 3TOr0 NpucBanBaHusa NepeMeHHas
He onpejeneHa n ee Heflb3A UCNOJb30BaTh. C MOMOLbLIO 3HaKal s IMOXHO
obecneunTb rnobansHoe npuceamBaHue (puc. 83). KommeHTapum 3agatoT-
CSl B BUJE «TeKCTOBbIX (hparMeHTOB», NPeACTaBNAT COOO0M KYCKM TEKCTA,
KOTOpbIe M01b30BaTe/Nb XOTeN O6bl BUAETb B CBOEM AOKYMEHTE. TeKCTOBbIE
KOMMEHTapuu nyylle 3afjaBaTb Kak OTAe/IbHYt0 06/1acTb AOKYMeHTa, npu
nomowm Bknagku Betaska (Insert) » ObnacTb TekcTa (TextRegion) nnm
Kom6uHauum knasuw [Shift]" (4BoiMHasA KaBblUKa).

Tabmmua 21
Mpumep nc- «["opa-
Onepatop Nonb30BaHNs  4as Kna- OnucaHue

B Mathcad BULLIA»
MpucBonTb 3HaYeHMe MprcBanBaeT 3HaueHMe nepe-
NnepeMeHHO, 3N1eMeH- MEHHOW, onpegensieT PyHK-
Ty Maccuea, onpeaenuTs a:=b+c L0, BUAVMYIO MPaBee 1 HIXKeE
(YHKLMIO NONb30BaTENS My:=52 [aHHOTO onepaTopa
MpwcsouTs sHasenve MpHCBaUEAST SHRUEHUE nepe-
rnobansHol nepemeH- a=b+c ~ '

L{1I0, BUAMMYIO BO BCEM [OKY-
MeHTe

HOWM
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OCHOBbI MPEACTABNEHUA V1 OBPABOTKN JAHHbBIX B LIM®POBLIX CUCTEMAX

OkoHyaHve Tabon. 21

MNpumep nc- «["opg-
Onepatop Nonb30BaHUA  Yas Kna- OnucaHue
B Mathcad BULLIA»
Bbluncnsiet v BbIBOAUT
Ha 3ithaH YMCnoBOE 3HaYeHNe

BbIUNC/IEHME YMCIOBOTO D—;gms _  nepeMeHHOi (ecnn nepemeH-
3HaYeHus a=co. Has Gblna He onpejeneHa, npe-
f(x)=5 obpasyeTcs B oneparop npu-
CBauMBaHMs)
o BosBpalleHne NHAEKCUPOBaH-
HWKHN nHaeKc BK [ pa A P
HOro 3eMeHTa Maccuea
Bo3BoauT NapaMeTp I B CTe-
CreneHb -
W neHs W
X [JeneHuve BbipaxeHnsa X
Jenexve / o
y Ha CKaniapy, He paBHbI 0
13.n 3agaHue psiga 3HauYeHWiA OT Ha-
3aaHue AnanasoHa « x+2 N «  uaibHOro 3HaueHus [0 Kpan-
e HEero, C HeKOTOPbIM LLIArom
M+ M” J3s€  *m My Site 0
Mpumep 1 OnpefeneHve nepeMeHHbIX. BbluncneHns Mpumep 2 OnpegeneHne yHKUWIA
NOKa/ibHOEe oy BCTPOCHHAA . , BCTPOEHHas
a 2—I onpegeneHre U -‘-14:/-‘ TepeMeHHAs sin(b) - 0.141 (oyHKLWS
at+b=5 1, oTOGpaKEHMS pro(x.y) := 2-x-v*a
rnoGanbHoe nepeMeHHO nn hyHKLMA
onpegenexe pe3ynbTaTa HabpaTb 33jaHHas

pro(2,3.1) = 24.8  nons3osatenem

Mpuvep 3. OnpeaeneHre N UCMO/b30BaHWE AUCKPETHbIX apryMeHTOB

z:=2,25..4 i:=0..2 J:=0..3 8=
3 s BBOZA
I [OT4YCPKHUBAHIE, - YNCNOBbIX
2 €CIJIH €CTH TaKas 52 3HaueHui
5 _0 ke BerpoeHHas HabpaTb
Yii - i+J ' | nepemermas —7 s[i:3,5.2,-7
ANA 33JaHNS
MHAeKca 35 —%
yCronb3ynTe
|
ar 'O 1 2 3"  pgoctyn K oTAenbHOMY aniemetly J4 - 52
MaccuBa
c1 q® 12 3 4
2 3 4 5

Puc. 83. Mpumep 3agaHns BbipaxXeHuii B Mathcad
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10. OcHosbl pa6oTbl B Mathcad

Jtan 1

BbINOMHUTL BbIYNCNEHNA. DTO U BCE OCTa/IbHble 3ajaHund CH8.6,EI|I/ITb KOM-
MEHTaPUAMMN N OTPa3NTb B OTHETE.

Vb 1-101 101 2-532/(i60->/44)
/6 e 2 sin (Tr/3) cos (0.454)

[ns Toro 4tobbl Ha aKpaHe B foKyMeHTe Mathcad 6binmn BUAHbI 06/1a-
CTV MaTeMaTUYECKMUX BblPaXXeHU N 061aCTN TEKCTOBLIX KOMMEHTapMeB
Ha cepom (poHe, HeOO6XOAMMO B MYHKTE MeHH0 BblbpaTh Bug (View) —Ipa-
HULpl (Regions).

Jtan 2

OnpeaennTb NePemMeHHbIe N BbIPaXXEHWS:

a=34 b:=6.22 ¢ =0.149 (rno6anbHo)
2 a byfe d:=a-b +2-c- 14 N EPTO o5 2
Z'~ (a2+t)-c a-b\-ec Cbj

* BbluMCNTb BbIpaXXeHUS.

* C nomowbto KomaHabl PopmaT (Format) — PesynbTaT (Result)
-2 ®opmaT Homepa (Number Format) — Ywucno 3Hakos (Number of
decimal places) N3MeHWUTb TOYHOCTb OTOOPaXKEHUA Pe3ybTaToB Bbl-
ynucneHuns rnobanbHo.

» [loBTOpUTE NPUMEP UCMOIb30BAHUA eAUHUL, U3MEPEHUSA, MPUBELEH-

HblIl Ha puc. 84.

BbINOHAA CNOXHbIV pacyeT B UMEHOBaHHbIX eAUHULAX, N0/Ib30BaTe b
MOXXET BOCMO/Ib30BaTbCA BCTPOEeHHbIMU B Mathcad eguHuLammn nsmepeHus
NN co3gaTb CBOWU. icnonb3oBaHne MMEHOBAHHbIX eANHUL, «He pa3peLuaeT
feneHne MeTpoB Ha A6/10KM» N B psge ClyyYaeB MOMOraeT nosib30BaTesto.

[ns npucBanBaHUS BENMUYMHE Pa3MePHOCTU 3a Hel CTaBUTCA 3HaK yM-
HOXXeHNs (Heob6s3aTeNbHO) N BBOAUTCS Ha3BaHMe COOTBETCTBYIOLLEN pas-
MepHOCTU. VI MOXHO HaXKaTb Ha NaHesiv 4acTo UCNOb3yeMbIX KOMaHL
KHOMKY C M306paXKeHeM MepPHOIM KPYXXKW, TOrAa Ha gucree nosBuTCA
OKHO CO CnucKammn Pr3nyecknx BennymH (41vMHa, Bpems, CKOPoCTb U T.4.)
C COOTBETCTBYHOLMMMU UM pa3MepHOCTAMU (MeTp, CEKYHAA, KMIOMETP B Hac
NT.A.), O4HA U3 KOTOPbIX BCTAB/AETCA B JOKYMEHT.
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MI] Ne  EdIt Xtew Insert Format look Symbolics window Nelp

IO * GEH « Y e OoTI™Ie pepu &PNJwo%
Not mol =ITimes New Roman - 14
a+ N«wll<P «w« My Site (@

VicxoaHble faHHble
Ypas = 15m

MonyraH := 39cm )
KHonkKa BbI30Ba NMaHenm InsertUnit

MapTbilwKa = 3m

C/oH = 7.5m 3/ecb Haao HabpaTb eAUHULY
n3mepeHus, a Mathcad Bce caenaet
BbiBog pe3ynbTaTa Ypas 15 m/ cant
Ypas  38.462 lNMonyrai
YpaB = 5MapTblLlKa
Ypas = 2 CnoH

Puc. 84. IMpumep Ucnosib30BaHUA e4MHIL, U3MEPeHNs
31an 3

* BbIBeCTV Ha 3KpaH 3Ha4YeHMe CUCTEMHOW KOHCTaHTbl K U yCTaHO-
BUTb MakCUMasibHbI (hopmaT ee 0TO6paKeHNA NOKabHO (HalTu ee
MO>XHO Ha naHenun nHctpymeHtos CalculatorToolbar). Onuusa meHto
Format no3BosiseT ynpasnsiTb NpeAcTaBNeHNEM pe3ynbTaToB BblUMUC-
NEHWNI, KONNYECTBOM 0TOOPaXKaeMbIX 3HAKOB NOC/E AECATUYHOM TOY-
Ku. M0 yMon4yaHuIo pe3ynbTaT OKPYr/iseTcs 40 TPeTbero 3Haka nocre
[NECATUYHOM TOUKMN.

e [OBTOPUTbL «NpUMep 2», NOKa3aHHbIM Ha puc. 83.

B faHHOM nprMepe Npon3BOAATCA 4EACTBUS C PYHKLMER NN BblpaxKe-
HWeM, COrnacHO KOTOPOMY NMPOBOASATCA HEKOTOPbLIE BbIYUCIEHUS C apry-
MeHTaMu 1 onpesensieTcs ero YicnoBoe 3HaveHme. Cnefgyet oco60 OTMETUTb
pasHuLy MeXay aprymeHTamu n napametpamu yHKUMK. MepemeHHble,
yKa3aHHble B CKOOKax nocsie UMeHU (OYHKL MW, SBNAIOTCS ee apryMeHTaMm
N 3aMEHAITCA NPY BbIYUCAEHNN (DYHKL MM 3HAYEHUAMM N3 CKOBOK. Mepe-
MEHHble B NMPaBoil YacTn onpefeneHns PYHKLUN, He YKasaHHble CKOOKax
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10. OcHoBbl pa6oTbl B Mathcad

B /IEBOW YacTu, ABAAKOTCA napameTpamun 1 LO/MKHbI 3a4aBaTbCca A0 onpe-
LeneHns pyHKunu.

FNaBHbIM MPU3HAKOM (DYHKLUWKN SBNSETCA «BO3BPAT 3HAYEHUS», T.e.
(PYHKUMSA B OTBET Ha obpallleHne K Heil Mo UMEHU C yKasaHWEeM ee apry-
MEHTOB [0/1)KHa BO3BPATUTb CBOE 3HayeHue. PyHKLMN B nakeTe Mathcad
MOTYT ObITb «BCTPOEHHbIE», T.e. 3a6/1aroBpeMeHHO BBeJeHHbIe pa3pabdoT-
Ynkamu U «onpepesieHHble Nosb30BaTeNIeM».

Cnocobbl BCTaBKW BCTPOEHHON (DYHKLUUN:

—BbI6paTb NYHKT MeHt0 BcTasnTb (Insert) >m ®yHkums (Function);

—HaxaTb Kom6uHauunto knasuw [Ctrl] E nnm WwenkHyTb Ha KHOMKe

T

Jtan 4

BbInoNHUTL cnesytowme onepawnm ¢ KOMNIEKCHbIMU YACNaAMU:

» 3afatb KOMMJIEKCHbIE YMchna:
Z:=-3+4/, Zj:=10+ 3/, Z2:=8+ 9/
3aecb «1», «2» ABNAOTCA NOACTPOYHLIMU CMMBOMIaMM (MO aHanornu
c Speh KK ,). He aBnatoTca nHaekcammn! 3agaHuve Takoro cMMmBosia

BO3MOXXHO MPY MOMOLLM KNABULLUN «TOUKa».
« OnpegennTb pe3ynbTaT CrefytoLnX onepaLuii Hag KOMNAeKCHbIMY

ymcnamm:
|Z| Re (2) Iw (Z) arg (Z) (B rpagycax) Vz 2-Z
{5 Zj+2Z2 zi—z2 ZXZ2 Z,/22

Jrtan 5

* [loBTOpUTL NpUMep 3 ¢ puc. 83.

[VICKpeTHble apryMeHTbl —0C00ObIN Knacc nepeMeHHbIX. ITU NepeMeH-
Hble UMEIOT PAL (PUKCMPOBAHHbLIX 3HAYEHUIA TNBO LeI0UYNCIEHHbIX (3aa-
toTCcs 1-M cnocobom), NM60 B BUAE YMNCEN C ONPELENEHHbIM LLaroM, MeHs-
FOLLMXCS OT HaYya/lbHOr0 3Ha4YeHMs 10 KOHEYHOro (2-1i cnocob).

1) «/IMs nepeMeHHOI» ;= «Hava/lbHOe 3HAYEHWE» .. «kKOHEYHOE 3HAUYEHME.

30eCb = —CMMBO/, YKa3blBarOL Wi HA UISMEHEHWNE NEPEMEHHON B 3a-
[laHHbIX Npefenax (BBOAUTCS KNaBuLIEN «;»). ECn no moaynto HavyanbHoe
3Ha4YeHMe MeHblle KOHEYHOro, TO LWar nepeMeHHoOn B6yaeT paBeH «+1»,
NHaye «—». Hanpumep, i :=EJ10 (/ npuHnmaeT 3HaveHus 1, 2, 3...10).
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2) «/IvMsi NepeMeHHO» = «Haya/lbHOe 3HaYeHne», «HayalbHOe 3HayeHue +
LLIar U3MEHeHNS». . «KOHEYHOE 3HAUEHME.

3/1eCb HE0OXOAMMO 3HaTb LLAr U3MEHEHNS NEPEMEHHON, OH MOXET BbITb
KaK MOMOXWUTeNbHbIM, TaK M OTpuULaTeNbHbIM. Hanpumep, 3anuchb
K :=2045..0 03HayaeT, 4To *npuHMMaeT 3HayeHusd 20,15,10,5,0 (war ns-
MEeHeHus paBeH —b).

OnCKpeTHble aprymMeHTbl 3HAYMTENbHO PaclUPSAOT BO3MOXHOCTM
Mathcad, n03B0/45 BbIMOMHATL MHOTOKPATHbIE BbIYNCNEHUA WU LUKbI
C NMOBTOPAIOLLUMUCA BbIYNCNEHUAMU, POPMUPOBATL BEKTOPLI M MaTPULLbI.

Maccus —unmeroLas yH1nKabHOe MMA COBOKYMHOCTb KOHEYHOIO YuC-
Na YNCNOBbIX UM CUMBOJIbHbLIX 3/1EMEHTOB, YNOPALOYEHHbIX HEKOTOPbIM
obpasom 1 nmeroLWwmx onpeaeneHHble agpeca. B nakete Mathcad ncnonb-
3yHOTCA MacCuBbl ABYX Hanboee pacnpocTpaHeHHbIX TUNOB, 8 UMEHHO —
OfHOMEpHble (BEKTOPbI) N ABYMepHble (MaTpuubl). MopaaKoBbId HOMep
3NleMeHTa, KOTOPbIW ABNSETCHA ero afpecom, HasblBaeTCs MHAEKCOM. VH-
[EKCbl MOTYT UMETb TONIbKO Lie/IoUNCNEHHbIe 3HaueHnss. OHM MOTYT Ha4u-
HaTbCA C HYNA WU eAUHULbI B COOTBETCTBUM CO 3HAYEHMEM CUCTEMHOM
nepemeHHoin ORIGIN (no ymonuyanuto ORIGIN = 0).

BeKkTopbl ¥ MaTpMLbl MOXHO 334aBaTb pa3IMYHbIMKU crocobamu:

—c nomMoubio KoMaHAabl BcTasnTs (Insert) —=MaTpuua (Matrix) nnu

KoM6uHauuu knasuw [Ctrl] M, nnm wenykom HakHonke T nmaHenw
MaTpuua, 3anonHMB MaccuB NyCTbIX NOMe 419 He CAUWKOM 60/b-
LLIMX MacC1BOB;

—C UCNO/b30BaHWEM AUCKPETHOrO aprymeHTa, Korga UMeeTcs HeKo-
Topas ABHas 3aBMCUMOCTb /18 BbIYUC/IEHUA 3/1EMEHTOB Yepes UX UH-
DEKCbI.

* BbINONHUTL Crieaytowmne onepauun:
3agatb /:=1.10 x:=2.

OnpegennTb pe3ynbTat CNefytoLmX BblpaXKeHWIA:

0.4

D, I x2log(x + 2)dx, M o +i).
@] 1

i

f cot(2x) d s _
I (sin(20.x))" &sm(x).
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10. OcHoBbl pa6oTbl B Mathcad

Jtan 6

pacuueckre 06n1acTn JenaTca Ha TP OCHOBHbIX TUNa —BYMepPHbIe
rpadmkn, TpexmepHble rpaMkn U UMNOPTMPOBaHHbIE rpagmyeckme obpa-
3bl. [IByMepHble 1 TpexMepHble rpagnkm cTpoatca cammum Mathcad Ha oc-
HOBaHUM 06paboTaHHbIX aHHbIX.

» [locTpoiiTe rpaduk, Kak nokasaHo Ha puc. 85.

J:=1.21

d, = —11 + j

tj 2-(dj)* - 20

200
150
100

50 | I I

Puc. 85. ®parmeHT okHa Mathcad. Mpumep NOCTPOEHNA AEKAPTOBOI0 rpadmka

[ns co3faHna fekapToBoro rpafuka Heobxoanmo:

—YCTaHOBUTb BM3NP B MYCTOM MecTe paboyero JOKYMEHTa,;

—BblOpaTb KOMaHAy BecTasnThb (Insert) -> Mpadmkn (Graph) »X-Y3a-
BucumocTu (X-Y Plot) nnn Haxkats KombuHauuio knasuw [Shift]@,

NNV WenkHyTb KHoNKy !=_ naHenu GrajToolbar. MosBuTcs wabnoH
[leKapTOBOro rpagmka. B cpegHeli MeTKe Noj OCbio X3a4aeTcs 0gHa
NN HECKOMBbKO (Yepe3 3ansATyto), HO He 6onee 10 He3aBUCUMbIX Mne-
peMeHHbIX. CnieBa OT BEPTUKaNbHOM OCK B CpefiHel MeTKe 3a/atoTCs
3aBMCUMbIE NEPEMEHHbIE, (PYHKLUN UM MaTeMaTUYeCcKme Bblpaxe-
HUA, pasgeneHHble 3anaTbiMyU. YT06bI NOCTPOUTL rpaduk, Heo6Xo-
AVMO YCTaHOBUTbL BMU3MP BHE ero 061acTu.

e Onpepenntb BEKTOPbI d, S 1 R yepe3 ANCKPETHbIN aprymeHT /. OTo-
OpasnTb rpauyeckmn 3afjaHHble nepemeHHble S, U R, Kak pyHKunn [,
3peck in3ameHseTca oT 040 4 ¢ warom «+1»; d, NpUMHUMAET 3HaYeHnA
0.5,1,1.5,2,2.5 —3anucartb Kak 3aBUCMMOCTb 3Ha4YeHuna d, OT Be/in-
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4nHbl /; Sjjuis kaxgoro /pasHo 3.3,5.9,7,6.3,4.2 —3afaeTca OTAe/b-

HbIMU 3Ha4YeHMAMM Kak B npumMepe 3 Ha puc. 83; R, COOTBETCTBEHHO

2, 3.9, 4.5, 3.7, 1.2 —3a4aeTcs aHa/IoTMYyHO S

OTBeTUTL Ha BOMPOCHI:

— K Yemy NpUBOAUT BbIOOP 3aKNafKy «1orapuyMmyeckas oCb» B OKHe
(hopmaTupoBaHuns rpafuka?

— KaK MeHAeTCA BHELLHWIA BUJ rpaduka npyu U3MeHeHUN CTUNS OCU?

—YTO0 03Ha4aeT «aBToMacLITabupoBaHue» oceir?

OtopMUTb TpatnK B COOTBETCTBUM C YKa3aHHbIM MpenojasaTenem

BapUaHTOM.

1 MokasaTb nereHay, nepeMMeHoBaTh rpagkuy BereHse kak graf 1
ansa Awn graf 2 ana Rh YctaHoBuTb And St NyHKTUPHYIO NMHNUIO,
UBET —CUHWI, ToNWMHA —2, cumBoN —X. Ans Rf uset —cupe-
HEBbIW, TUN — «MO LUaram».

2. YCTaHOBUTb A4/11 5) LUTPUX-NMYHKTUPHYIO INHUIO, LIBET —KOPUYHE-
BbI, TONWMHA — 3, cMMBON —O0. AAna Rf. uBeT —rony6on, Tun —
«rUcTorpaMma. LIBeT NMHNIA CeTKM —TEeMHO-CepbIA, KOIMYeCTBO
NUHWIA CETKKN NOo 06emmM ocam pasHO 10.

3. lNMokasatb fiereHAay, nepenmeHoBaThb rpadMku B nereHe. Y craHo-
BUTb 418 Sj CMNOLWHYIO IMHUIO, LBET —KpPaCHbIW, TONWMNHE —2,
cumBon —9. And R: UBET —YepHbIi, TUM — «TOYeYHas», CUM-
BoN —0. MNMoka3saTb IMHWUK CETKN NO OCU Y, KONNYECTBO INHUIA 5.

4. YCTaHOBMUTb NS 5 LUTPUXOBYHO IMHUIO, LLBET —3€/1eHbIA, TONL K-
Ha —3, cMMBON —o0. [Ana Rf LBET — CUPEHEBbINA, TN —«MO OC-
HOBaHW0», CUMBON — . LIBET IMHWI CETKN —YepHbIA.

Onsa opopmneHns rpaduka (M3mMeHeHUs BUa 3aBUCMMOCTU, BUAK-

MOCTW CETKWN W1 T.MN.) HEO6X04MMO:

— WENKHYTb IEBOV KNaBULLIEA MbILLKN Ha rpaduke, YTO6bI BbIAENNUTb
ero. 3aTeMm LLeNKHYTb MPaBoOW KnaBuLLIEd MbIK, NPy 3TOM Nos-
BMTCSH KOHTEKCTHOE MEHI0, B KOTOPOM Heo6X0aMMo Bbli6paTh KO-
maHgy ®opmaT (Format) (mossuTca guanorosoe okKHo Formatting
Currently Selected X-YPlot, puc. 86).

BbI30B 1ManoroBoro OKHa BO3MOXEH U NPU ABOMHOM LLe/THKe JIEBOM

Knasuwen B 061acTV NOCTPOEHNUS;

—YTO6bl HAHECTU NIMHUIK CETKU Ha rpagmk, Bbibpatb Ocn X—Y (X—Y
Axes) -navHun ceTkm (Grid Lines), pasmep CETKM 334aeTCA N0 OCAM;

—oTo6pa3nTb nereHay: Cneg (Traces) -> CkpblTb nereHgy (Hide
Legend);



10. OcHoBbl pa6oTbl B Mathcad

— oThopmaTMpoBaTh rpadinK TaK, YTOObI B KaX/10M Y3/10BOW TOYKe
rpauka pyHKLMKN CTOSAN 3HAK Buga O, X, 0. icnonb3yetca Crep
(Traces) -> Cumon (Symbol), oTo6paXkeHne B BUAE NMMHUKN, TOYEK
NUNn ructTorpaMmmbl 3agaetcs yepes Cneg (Traces) -> Tun (Type).

Formatting Currently Selected X-Y Plot g|

OcnX-Y | Cnen | Metkn | Ymonuarme

Wma e nereqge Cumeon  Muawns  Usetr  Twn TonwwHz

trace 1 box solid red lines ~
trace 2 o's dot blu lines 2
trace 3 none dash gm lines 1
trace 4 none dadot mag lines 1
trace & none solid cya lines 1
trace 6 none dot bm lines 1
2

trace 1

o [overs |

Puc. 86. jnanorosoe oKHO hopMaTnpoBaHus rpagmka

Jtan 7

* [MocTponTtb gekapToBbl X—Y 3asucumocTb U MonspHble (Polar Plot)
rpatMkm cnefyroLmx QyHKLMIA:

X(a) :=cos(a) *sin(a);

7(a) :=1.5cos(a?2)-1;

P(a) :=cos(a).

[ns aToro Heo6xXo04MMO OnpeaennTb a Kak AUCKPETHbIN aprymeHT

Ha nHTepsase ot 040 2-a ¢ warom Tr/30.

» Onpegenutb No rpatmky X—Y 3aBMCUMOCTb KOOPAMHATbI 060 13 TO-
yek nepeceyveHuns rpadukos 7(a) n P(a). 4ns aT0ro He0bXoANMO:

— BbIeNNTb rpaunK 1 BbIGPaTb U3 KOHTEKCTHOIO MeHt0 Zoom (ro-
ABUTCA ANAN0roBoe 0KHO X—Y Zoom) ANSA YBEIMYEHMNSA YacTu rpa-
(hKa B 061aCTN TOUKN MepPeceyeHus;

— Ha YepTexxe BblAeNINTb MYHKTUPHbLIM MPAMOYTO/IbHUKOM OKpecT-
HOCTb TOUKM NepeceveHns rpadgmkos 7(a) u P(a), KOTOPYH HYX-
HO YBENNYUTb;
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—HaXaTb KHOMKY C n306paxeHnem nynbl, 4TOOblI NepepnucoBaTb
rpauk;

—y4TO06bI cenaTb 3TO N306paXXeHMe NOCTOSHHbIM, BblbpaTh OK;

— BbIOpaTb U3 KOHTEKCTHOIO MeHt0 Tpaccuposka (Trace) (nosBmTca
Ananorosoe okHo X—YTrace)',

— BHYTPW YepTeXa HaXkaTb KHOMKY MbILLIW W MePEMECTUTb YKa3aTe b
MbILIW Ha TOUKY, YbW KOOPAUHATbI HYXXHO YBUAETH;

—Bbl6patb Copy X(nnm Copy Y), Ha cBOGOAHOM Moe JOKYMEHTA Ha-
6paTb Xp := (Mnmn Yp: =) 1 BbIOpaTb NYHKT MeHt0 MNMpaBka (Edit) ->
BcTaeka (Paste).

* BbluncnnTtb 3HavyeHUs pyHkunin a) v [ a) npu a:=7r/2.

Jtan 8

o [nsa hyHKUMK ABYX NepemMeHHbIX X (t,a) :=tecos(a) *sin(a) NoCTpouTb

rpadumk nosepxHocty MoeepxHocTw (Surface plot) n KapTy NUHKIA
ypoBHSA KoHTypHbIA (Contour plot) HecKonbKUMM criocobamu 1 cpas-
HUTb UX:
1. Mo ymon4yaHuto, TO ecTb He 3aiaBast HUKaK1X 3Ha4eHN No ocsam,
2. C ncnonb3oBaHnem BCTPOeHHOM (yHKUMKn CreateMesh (function,
SO, si, tO, tl, sgrid, tgridjmap). OHa Bo3BpaLLaeT BMIOXXEHHbI Mac-
CUB 13 TpexX MaTpuL, NPeACcTaBAAOLWMX KOOPANHATLI X,y Nz napa-
MeTPUYECKOW NOBEPXHOCTKN, onpefeneHHON DyHKLMen ABYX ne-
PEMEHHbIX B NEPBOM aprymeHTe.
C nomouybto 3TOM PYHKUMUKU NOCTPOUTL FpafuK NoOBEPXHOCTH,
npu 3TOM CeTKY 3afatb pasmepom 40x40, AnanasoH N3MEHEHUS t
oT—5pa05, a —o1 040 2-K. OTpasnTb B OTYeTe.
3. 3a4aB NOBEPXHOCTb MaTEMATUYECKN:
— onpefennTb aHaNoOrMYHYy ncxogHon dyHkumo X1 (t, a);
—3a/,aTb Ha OCAX NEPEMEHHbIX 1 a no 41 TouKe, TO eCTb Onpeje-
b /:=0..40 ny:=0..40. Ana nepeMeHHO t, Co 3Ha4YeHUAMN, N3-
MeHarWnmnucs ot —5ao 5, paccunTtatb TpebyeMblii war, a ans
nepeMeHHo a, ot 040 2-K ¢ warom 7r/20 3agatb a/= n/20 -j;
—onpegenntb Matpuyy Mu = XI [, a,) n oTo6pasuTb ee rpau-
YecKMu.
* Cnomoubto KomaHabl ®opmaT (Format) -> Graf-> 3-DPlot KOHTeKCT-
HOr0 MeHH0 BbI3BaThb Ananorosoe okHo 3-D Plot Format n M3mMeHUTb:



10. OcHosbl pa6oTbl B Mathcad

—XapakTepucTuku npocmotpa General -> View -> Rotation, Tilt;

—yuBeTa 1 NMHUN noBepxHocTN Appearance -> Cuwe Options, Full
Options;

—napameTpbl oceil AXes;

— BMJ 3aronoBska rpaguka Title.

Jtan 9

* KWcnonb3ysa nepemeHHyto FRAME n komaHay View->-Animate, c03-
[aTb aHUMaLMOHHbIE K/UMNbl C NOMOLbIO AaHHbIX, MPUBELEHHbIX
B Tabn. 22 (ans 0AHOro U3 BapMaHTOB MO YKa3aHMWIO NpenogaBaTtens).
Cnocob co3gaHuna aHUMaLMOHHOTo Knnna crnegyowmii: Mathcad nme-
€T BCTPOEHHYIO nepemMeHHyt0 FRAME, ybe eMHCTBEHHOE Ha3Haye-
HWe —YynpasfieHne aHuMaunsammn. [1na co3gaHnsa Kamna HeobxoAnMo:
—co3aaTb 06beKT, el sug 3aBucnt ot FRAME;

—y6eanTbCs, YTO YCTAHOB/EH PEXUM aBTOMaTU4YecKOro pacyeta
(Tools -> Calculate —»Automatic Calculation);

—Bblbpatb Bug (View) -> AHumaums (Animate) gnsi Bbi3oBa OAHOU-
MEHHOro Ananorosoro okHa (unu Tools —=Animation —=Record)',

—3aK/04YNTb B BbIAENAOWNIA NYHKTUPHBLIA NPAMOYTO/IbHUK YacTb
paboyero JOKYMeHTa, KOTOPYH HY>XHO aHUMUPOBaTb;

— YCTaHOBUTb HWXKHWE 1 BepxHUe rpaHuLbl FRAME (nona OT (From):
n o (To):)\

— B none CKopocTb (At.) 3a4aTb 3HaYeHMe CKOPOCTU BOCNpPOn3Beae-
HuAa (Kkagpos/cek);

—Bbl6paTb AHumauus (Animate). Celivac aHMMaUMs TONbKO CO3fa-
eTcs;

— COXpaHnUTb aHuMauunto Kak AVI ainn (CoxpaHnTb Kak (Save as)).
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11. PelleHne ypaBHEHUIA N CUCTEM

ABNAKOTCA BO3MOXXHOCTM cuctembl Mathcad no pelueHuto ypas-

HEHWI N CUCTEM YpaBHeHUI. KakK N3BEeCTHO, MHOTMEe ypaBHEHNUSA
N CUCTEMbI YPABHEHWIA HE UMEIOT aHA/IMTUYECKUX peLLeHniA. B nepByto o4e-
pedb 3TO OTHOCMTCA K BOMbLINHCTBY TPaHCLEHAEHTHbIX ypaBHEHUNA. [,0-
Ka3aHOo TakXXe, YTO HeNb3S MOCTPOUTL (hOPMYY, N0 KOTOPOI MOXKHO 6bI/10
HalTWN peLleHre NPON3BO/ILHOIO anrebpanyeckoro ypaBHeHus, nMetoLLe-
ro cterneHb 60/bLie YeTBepPTOM. OJHAKO TaKne ypaBHEHMA MOTYT peLlaTbCcs
YMCNEHHbIMU MeTOAaMU (UTepaLMOHHBLIMK) C 3aflaHHON TOYHOCTLHO (He 60-
nee 3Ha4YeHNA 3alaHHOro CUCTEMHON nepemeHHon TOL).

I I anbonee UHTEPECHLIMM, C TOUKM 3PEHUSA MHXXEHEPHOTO NOAX0/a,

UncneHHoe peLleHne HeMIMHEHOTO ypaBHEHUS

[ns npocteriwmnx ypasHeHui Bugaf(x) = 0 peweHne B Mathcad Haxo-
AVTCA C noMoLbio PyHKumMm root (f(x), X, a, b).

Ha puc. 87 nokasaH BapuaHT peLleHnsa 04HOro ypasHeHuMsa npu nomo-
WM YKazaHHOW PyHKUMK. HargmTte B cnpaBo4yHO cucteme Mathcad ee
onucaHve 1 caMmoCTOATENbHO CAenanTe BbIBOL O HazHavyeHUn 3- n 4-ro
napameTpoB B 3-M CMOCO6e NCNOMb30BaHNS YKazaHHON hyHKLUNK (OTpas-
NTb B OTYeTE).

[ns ycnewHow paboTbl GyHKUUM root HEO6XO0AMMO 3aaTb HavaibHOe
NpuoGM>KeHne, To eCTb NPUCBOUTL NEPBOHAYaIbHOE 3HAYEHWE HEN3BECT-
HOMY napameTpy. MpubAnXKeHHbIe 3HaYeHNS KOPHEN (Hava/bHble Npruéan-
>KeHUs) MOryT 6bITb N3BECTHbI U3 (DU3NYECKOTO CMbICNA 3a4a4um, U3 peLle-
HUSA aHa/IOrMYHOM 3a4ayun Npu ApYrux UCXOAHbIX AaHHbIX UIWN HAWAEHbI
rpathyeckmnm crnocoobom.
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~ No Bap.

11. PelueHne ypaBHEHNIi 1 cuCTeM

MepeMeHHbIe Y PYHKLUN

n:=0,0.1.. 30
f(x) :=x + FRAME
i:=0..20
j:=10.20 Y

L\ _ . Xx+y
f(x,y)-= s

\VARM {+FRAME)
Xi:=-1.5+0.15-/
y, =-1.5+0.15-j
m u = f{X»y])
i?:= (FRAME-116)/10
[:= 16, —15. N
X(f) =sin"V2 stj +cos(2 «/)
y (F) =V2 «cc6{y/T-t) - 2min(2 m)
a = wrFRAME/5
x = 00141
f(x) :=xesin(x)

M

y(ax) =/l(a)(x-a) +/(a)
/:=0. FRAME + 1
g =0.5 / cos(/)
P =imin(z)
ki:=2i
rr=FRAME
R=6
4:=0.20
m :=0..20
vn:=2-Ti-a/(r+l)

wm=2-n-m/(r +1)
xme=(/"+/* cos(yj)cos(wJ
Tm, =(i?+r-cos(v,,))-sin(wn)
5.,,=r-sin(y,)

otO
[0 50

otO
o 1000

otO
[lo 60

otO
[o 50

otO
[o 20

Tabnmua 22

Tun rpaguka

pacmk NonsipHbIe KOOPAUHATBI

I"pathK NOBEPXHOCTW.
B meTke 18 BBOAA MaTpULLbl
yKaxute M

X- "'3aBUCMMOCTb. ["paHuLbI

Ha ocAx:

X0T —2 [0 2;

yoT—5405

nokasatb no ocam y(t), y(R) nx{t),
x{K)

X-T3aBMCUMOCTb. I"paHuLbI

Ha ocsiX:

x o1 0 go 4m;

yoT-15 g0 10

nokasatb no ocamAx), y(a, x),4a)
C METKOW N X, X, a

3D ToueYHbIin rpaduK. paHuULbI
Ha ocax min/max:

X -50/50;

y -50/50;

z 0/50.

B meTKe ans BBOZA MaTpULLbI
yKaxuTe (5, h, K)

"pahmk noBepxHOCTK (rpaHu-
Libl Ha BCEX OCHAX YCTaHOBUTb
oT—11 10 12).

B meTke 19 BBOAA MaTpULLbl yKa-
xute (X, Y, z)

131



OCHOBBbI MPEACTABNEHNA U OBPABOTKM JAHHbIX B LIM®POBbLIX CUCTEMAX

B -V [A M <? £] *1
Wccnepyemas dyHkums A~ TOYHOCTb BbIUMCNEHNS YBENNYEHA
-4 (noymonuanuio 103
f(x) := cos(x) —x —0.2 TOL = 1x 10
TpebyeTcs 3afaHne HavanbHOro
NpUBANKEHNS \
1
M ~— x_1 =07
0 "'--...__\ -
f(x) —1 root(f(x_1) ,x_1) = 0.6161
) N
- e~ X2:=0.6
0 04 08 12 1.6 2 root(f(x_2) ,x_2) = 0.6161
x \" Pa3Hble cnocobbl NCNONb30BaHUSA
y:= 0.5 (hyHKUMK root

root(cos(y) —y —0.2,y) = 0.6161 ' ['padumueckoe npeAcTaBneHNe NO3BONAET HAWTW NPUGAIKEHHOE
peLLeHue x=0.7

root(cos(z) —z —0.2,z,0.1) = 0.6161

Puc. 87. PeleHne 0HOro HeIMHENHOI0 YpaBHEHWS

Haunbonee pacnpocTpaHeH rpamnyeckuii cnocob onpeaeneHns Havasb-
HbIX NPUGIMXKEHNIA. MPUHMMas BO BHUMaHMWE, YTO AeACTBUTE/IbHbIE KOPHU
ypaBHeHUAT(X) = 0 —3TO TOUKM NepeceveHUs rpadmnka pyHkumn/ (X)
C OCbH abcumce, A4oCTaTOYHO NOCTPOUTL rpatink yHKUMKUf(x) n otme-
TUTb TOYKM nepecedeHnAf(x) ¢ ocbto OX UM OTMETUTL Ha ocn OX OoTpes-
KK, cofepkatlme no ogHOMY KOpHHo. MNMocTpoeHune rpaMkoB 4acTo yaaeT-
CS 3HAYNTENIbHO YNPOCTUTb, 3aMeHMB ypaBHeHuef(x) = 0 paBHOCW/IbHbLIM
emy ypaBHeHueM Buga j\(x) =/2(x), rge pyHkunmnf (x) n/2(x) — 6onee
NnpocTble, YeM UcxoaHaa PyHkuna/(x). Torga, MOCTPOMB rpanKn PyHK-
uniny =/j (x) ny =/2(x), NCKOMble KOPHWN NONYYMUM KaK abCLmCChbl TOYEK
nepecevyeHns aTUX rpaguKos.

Ecnun nocne MHOrmMx utepaunin Mathcad He HaxoaUT NOAXOAALLErO NPU-
OnvKeHNs, To noaBMTCA coobuleHne «Can’t converge to a solution» (0T-
CYTCTBYET CXOANMOCTb).

YT06bI yCTAHOBUTL MPUYMHY OWINOKK, nccnegyinte rpaduk/(x). OH no-
MOXXET BbIACHUTb Ha/IM4mne KoOpHer ypaBHeHUSA/(X) = 0 1, eCNn OHN eCTb,
onpefennTb NPUBGAN3NTENBHO UX 3HAYEHNS. YeM TOUHee BbIGpaHO Havaslb-
HOe NpuGKeHNe KOPHS, TeM 6bicTpee ByaeT root CXOANUTLCS.
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11. PelueHne ypaBHEHNIi 1 cuCTeM

Jtan 1

» TlocTponTb rpamk PyHKUMK/ (X) B COOTBETCTBUN C 3alaHHbIM Mpe-
nojasatenem BapmaHToMm (Tabn. 23) n NpubIN3NTENbHO ONPeaennTb
OfMH 13 KOPHei ypaBHEHMA (MOXHO MCNO/b30BaTb KOMaHay Trace
KOHTEKCTHOr0 MeHto rpadguka). Pewnts ypaBHeHuef (x)=0 c Tou-
HOCTbO 8= 10 4C nOMOLLbIO BCTPOEHHON (hyHKLMK Mathcad root.

Tabnmua 23

No No
Bap. DYHKUMA, NHTEPBaAT sap. DYHKLMSA, UHTEPBAT

1 eXl-x3-x,x e [0;2] 9 0.25-x3+X-2,x e [0:2]

X 1 , X € [0;3]

2 3+sin(3.6x) Yy ow b o7 imi

3 acos(x)-V1-0.3 x3,x e [-1,;1] 11 3 x-41n(x)-5,x e [2;5]

4 3-x-14 +ex-e'x,x e [0;3] 12 ex-ex-2,X£ [0;3]

5 VI-0-4-x2-asin(x),x € [-1;3] 13 VI—x —tan(x), x e [0;2]

6 y2X2+1.2-cos(x)-1,x e [0;1] 14 J-x+sdn(x)-In(l+x),xe [0:3]
7 cosjr—j-2-sinr—j +—X £ [1;4] 15 x"2-x-0.2,x € [0.5:2]

8 0.1'X2-x-1n(x),x € [0.5; 2] 16 e"x+cos(3-x),x € [1;2]

HaxoxaeHne KopHeii noiMHoMa
[Nsi HAXOXXAEHNSA KOPHEN BblpaXXeHUs BUAA VITIK T +... +V2eX2+ VT K +V0

nyduwe ncnonb3oBath GyHKUKUIO polyroots (v), Hexenn root. B oTnnyume
OT (hYHKLMK root hyHKLUMA polyroots He TpebyeT HaYanbHOro NpuoGIn-
XXeHMA 1 BO3BpaLLaeT cpasy BCe KOPHU KaK BelleCTBeHHbIe, TaK 1 KOM-
NieKCHbIe.

Ha puc. 88 nokasaH npumep onpeaeneHns KOpHen nonnHoma 3-i cre-
neHW. BeKTop KO3ahPuULMeHTOB NoAMHOMa YA06HO onpefensTb, UCNOJIb-
3ya NyHKT meHto Symbolics"Polynomial Coefficients, npegBapuTenibHO No-
CTaBMB KypCOp Ha NepeMeHHyH X B MOIMHOME.
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n*T»ijg M Site %
0.75-x3- 8-x+ 5 f 51 N(y) :=0.75-y3- 8y +5
-S
MonnHom \ J =0.2
0
r := polyroots (V) —_10 -
V0.75y \ $s:=-10.-9.9..6
f.3 5427 \ BEKTOp’}K(;)S(I)d)I/ILMEHTOB nosmMHoma
r= 0.651 KopHu nofnHoma 100 i
(aHanuTnyeckoe peLueHne f1(s) )
V2.892 NP1 NOMOLLM (hyHKLUMN — :
root) él(()l‘lo} - 100
-200
- 300
patuyeckoe " A - 6 -3 0 3 6
npeacTaBieHme Slj

Puc. 88. HaxoxaeHne KopHeii nonvMHoma

B page cnyyaeB ygo0HO «06beMHATb» MaTeMaTU4eCKoe BblpaXXeHune
N KOMMEHTApPUin K Hemy, NpuMep MCNOMb30BaHMUA TaKOW BO3MOXHOCTU
nokasaH Ha puc. 87, 88. locTuyb NOA06HOr0 06beAUHEHNSI MOXHO Cle-
AytoLmmM 06pa3om: B NpoLecce HanncaHMa KOMmeHTapusa (TeKCTOBOM 06-
nacTtu) BblbpaTb NYHKT MeHK Insert — Math Region, npu aToM NosBUTCS
KBajpaTUK YepHOro LiBeTa, 03Ha4aroLni, YTO 34eCb MOXKHO 33JaBaTb Ma-
TeMaTn4eCcKoe BblpaxXeHue.

Jtan 2

» [ns BapuaHTanonnHomag (jo, npuBeaeHHOro B 1abs. 24, BbIMNONHUTD
cnegyroune aencTens:
1) co3paTb BeKTOp V, cogepkawnii KoaphuumeHTbl NOMHOMA,
2) pewnTb ypaBHeHue g (x) = 0 c nomoLbo PyHKL KM polyroots, oTo-
Opas3nTb KOPHU rpafmyecku;
3) pewwnTb ypaBHEHNE CUMBOJIbBHO, MCMO/b3YSA KoMaHay Simbolics >
Variable -» Solve, caenatb BbIBOAbI.
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Tabnuua 24

o Ne

Bap. x0) Bap. X(x)
1 x4-2-x3+x2-12-X+20 9 x4+x3-17-x2-45-x-100
2 X4+6-x3+x2- 4-X -60 10 x4-5-x3+x2-15-x +50
3 x4-14-x2-40-X-75 U x4-4-x3-2-x2- 20-x+25
4 x4-x3+x2-11-X+10 12 x4+5-x3+7-x2+7-x-20
5 x4-x3-29-x2-71-x-140 13 x4- 7-x3+7-x2- 5-X+100
6  X4+7-x3+9-x2+13-X-30 14 x4+103+36x2+70& +75
7 X4+3-x3-23-x2-55-x-150 15 x4+9ex3+31ex2+59 +60
8  X4-6-x3+4-x2+10-X+75 16 x4- 3-x3- 42-x2- 71-X+14

PeLLieHWe CUCTEM YpaBHEHWIA

Mathcad faeT BO3MOXHOCTb pellaTb U CUCTEMbI ypaBHEHMIA. Makcu-
Ma/IbHOE YMC0 YPaBHEHWIA N NepeMeHHbIX paBHO 50. Pe3ynbTaToM peLle-
HUSA CUCTEMbI BYyAEeT YAC/IEHHOe 3HaYeHMe NCKOMOTO KOPHS.

[na peweHna cMcTeMbl ypaBHeHUI HEOOXOAMMO BbIMOMHUTD Ceayto-
Lee:

—3a/laTb Ha4ya/IbHOe NPUGKEHNE A1 BCEX HEU3BECTHbIX, BXOAALLMX

B CUCTEMY ypaBHEHWIA, NOCKobKy Mathcad pelsaeT cuctemy ¢ no-
MOLLbO UTepaLMOHHbIX METO0B;

—HaneyvartaTb KnoyeBoe cnoso Given. OHO ykKa3biBaeT Mathcad, yuto
flanee cneayet cMCTEMA YPaBHEHWI;

—BBECTW ypaBHEHUS 1 HepaBeHCTBa B 1060M nopsgke. icnonbayinTe
[Ctrl]= gns neyaTn cumBona = | Mexay NeBbIMM U NPaBbIMM Ya-
CTSIMM HEPABEHCTB MOXET CTOATb /1060 N3 CUMBONOB <, >, > U <;

—BBeAMTE Nt060E BbIPaXXEHNE, KOTOPOe BKAOYaeT diyHKUMo Find, Ha-
npumep: a := Find(x, y).

Kntouesoe cnoBo Given, ypaBHeHUA 1 HepaBeHCTBA, KOTOPbIe CeayoT
3a HUM, 1 Kakoe-nbo BbipaXXeHune, codepxalee pyHkumto Find, HasbiBa-
0T 6/10KOM pelueHns ypasHeHnin. dyHkuma Findizl, z2, ...) Bo3BpaliaeT
TOYHOE peLleHne CUCTEMbI ypaBHEHMA. UNCNO apryMeHTOB LO/MKHO BbITb
paBHO YNC/Ty HEM3BECTHbIX. HalljeHHOE peLlleHre MOXHO BbIBECTM, Hare-
yartaB BblpaxxeHue Buga Find{var\, vari,..) =

Wnun 3apaetca nepemeHHas ¢ noMmowbio gpyHKunn Find. Hanpumep,
a := Find(x) — ckansap, var := Find(varl, vari, ...) — BekTop. Kpome
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TOro, MOXHO OMpeaennTb Apyryto yHkuuto, Hanpumepf (a, b, ¢, ...) =
Find (x,y, z, ...)* MprBeaeHHas KOHCTPYKLUMA ya00HA A1 MHOTOKPATHOT O
PeLeHNs CUCTEMbI YPaBHEHUI A4/18 Pa3/INYHbIX 3HAYEHNIN HEKOTOPbIX Ma-
paMeTpoB a, b, C, ..., HENOCPELCTBEHHO BXOAALLMX B CUCTEMY YPaBHEHUIA.

PaccMOTpuUM cUCTeMY M IMHENHBIX afirebpanyecknx ypaBHeHUA OTHO-
CUTENIbHO M HEM3BECTHbLIX Xb X2, ..., XI:

"anxx+anx2+-—+alxn=bx

«21*1 + «22*2 © Nw2nF«w = N2

La«ixi'-l/lQ?(ZT____ eﬂ«n 7 :"n

B co0TBETCTBUM C MPaBUIOM YMHOXEHUS MaTPUL, paCCMOTPEHHas CU-
CTeMa IMHEHbIX YPaBHEHWIA 3annCbiBaeTCA B MaTPUYHOM BUAe

AX= b,

A L2 ® A< V "V

1
_ A 2 .
roe A= =

b= —mMaTpuLa CUCTEMbI, BEKTOP
ni «@ '« g, 1.

cTonbeL, HeM3BeCTHbIX 1 BEKTOP-CTONGEL, NpaBbiX YacTell COOTBETCTBEH-
HO. Ecnun matpuya A —HeocobeHHas, To ecTb det A 0, to CUCTEMA ypaB-
HEHWW, WIN 3KBUBANEHTHOE €l MaTpu4yHOe ypaBHEHUe, UMeeT
eANHCTBEHHOE peLLeHne. B camom gene, npu ycnosun det A ¢ O cyLuecTBy-
eT obpatHas mMatpuua A-1. YMHOXas 06e 4yacTu ypaBHeHUs Ha Matpuuy
A-1, nonyunm A~1m & =A~xmb\ X =A~1mb.

MpuBefeHHad opmyna faeT eUHCTBEHHOE pelleHne MaTpuyHoro
ypaBHeHus. B Mathcad cuctembl NMHERHbIX YpaBHEHUI yA06HO peLuatb
c nomolLLbo yHKUKK Isolve (A, b). MpumMep ee UCNonb30BaHMA NPUBEAEH
Ha puc. 89.
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3 -1 dl
=0 xi: O x5:=0 A= 2 i1 1
] HayanbHble
Given MPUBNKEHNS v2-14
3-Xj - x2=5 (5
-2-Xj N =
2-X] + X+ X 0] B= O
2-X| = >+ 4-x» —15 .
| " vi-V
Rez := Find|X| Xl :=A 18 X2 :=lsolve(A,B)
JoNn MepBbli criocob JA nn
1Cnonb30BaHKe Given-
Rez = | Find Xl 1 X2= 1
BTopoii cnocob -
v3/ DELLICHIE v3y v3y
) MaTpPU4HOTO Vicnonb3oBaHue
Given ypaBHEHMS thyHKUWM Isolve
a+ 2-TT-h=ql
4-a+h =ml ql - 2-Twnl
87T - 1 \  PellieHve cucTeMb
Find(a ,h) —» YPaBHEHWIA
ml - 4-q| B CMMBO/IbHOM BUae
8-77- 1 [
Puc. 89. PelleHMe CMCTEMbI yPaBHEHMWIA
Jrtan 3

* B COOTBETCTBUM C yKa3aHHbIM NpernojasaTesiemMm BapmaHToM (Tabs. 25)
PELUNTb CUCTEMY JIMHENHBIX YPaBHEHWIA:
—C nucnonb3oBaHnemM PyHKUuUn Find,;
— MaTpUUHbIM CNOCO60M;
—yepe3 QpyHKUMIO Isolve.

CVMBO/IbHOE peLLIeHNe YpaBHEHWIA U CUCTEM YpaBHEHWIA

B Mathcad M0OXHO 6bICTPO ¥ TOYHO HaWTK YUC/IEHHOE 3HAYeHWe Kop-
HA C NOMOLLbIO (hYHKLMY root. HO MMetoTCA HeKoTopble 3afayn, Ans KO-
TOPbIX BO3MOXHOCTU Mathcad No3BoNAOT HAXOAWTb PELUEHUS B CUMBO/Ib-
HOM (aHanuTuyeckom) suge (tabn. 26).
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OCHOBbI MPEACTABNEHUA 1 OBPABOTKN JAHHbLIX B LIM®POBLIX CUCTEMAX

Cuctema NMHEeNHbIX
YpaBHEHWI

2 +X2+2x3+3x4=8

3ex +3ex3=6
H

2¢X - X2+ 3x4=4
X +2ex2- x3+2ex4=4

X] +2eX2+ 3ex3+ 4 ex4=22

H2 Xj +3x2+x3+2x4=17

X1+Xx2+x3- x4=8
X - 29x3- 3ex4=-7

9ex1+10ex2- 79x3- x4=23

H7-xl— X3- 5ex4=7

5exj - 2ex3+x4=22

4 ox1+X2+2 X3+ 3x4=26
6ex1- x2+10x3- x4=158

2oX1+X2+11x3+ 7x4=120

H
3ex1- 2ex2- 2ex3- x4=7

X1-12 ox2+2x3- x4=17

X1- 2ex2+6x3+x4=88
5ex1+2ex3- 3ex4=50

Tox1- 3ex2+7x3+2x4=117
3ex1- 7ex2+5ex3+2x4=99

X1- 2ex2- 8ex4=-7
X1+ 4 ex2- 7ex3+6ex4=-8

H
X1+ X2- 5ex3+x4=-10

2oX1- 2ex2+2ex4=7

2 X1+ 2ex2+ 6x3+x4=15
-X2+29x3+x4=18

H
4ex]1- 3ex2+Xx3- 5ex4=37

3ex1- 5ex2+x3- x4=30

4 ex1- 5ex2+7ex3+5ex4=165
2ex1+x2- 3+x3- x4=-15
Qex1+4 ex3- x4=194

X1- X2- 2ex3- 3ex4=-17

No

Bap.

10

14

16

Tabnmua 25

Cuctema IMHERHbIX
YPaBHEHWIA

2ex1+x2- 5x3+x4=-4
Hxl— 3ex2- 6ex4=-7

29X2- X3+2ex4=2

X1+4 ex2- 7ex3+6ex4=-2

X1+2ex2+3ex3+4 ex4=29
H2-xl+3-x2— 4ex3+x4=20
3ex1+4 ex2+x3- x4=16
4 ox1+x2+2ex3+ 3ex4=19

29x1- 8ex2- 3ex3- 2+x4=-18
H2-xl— 29x2+3x3- 2+x4=28

X2+x3+x4=10

11-X2+x3+2ex4=21

29x1- X2+4 x3+x4=66
H2-x2— 6ex3+x4=-7

8ex1- 3eX2+6x3- 5ex4=97

29x1- 7X2+6°X3- x4=54

29x1- 3x3- 2+x4=-16

H2 oX1- X2+13 x3+4 ex4=73
3ex1+X2+2x3+x4=126
X1-12 x2- 5ex4=-26

ToxX1+7ex2- 7x3- 2ex4=5
H3-x1+4-x2+5-x3+8-x4:60
2oX1+2ex2+2 ex3+x4=47

29X1- 2x3- x4=-1
6ex1- 9ex2+5ex3+x4=118
H7-x2— 5ex3- 7ex4=-14
5ex1- 3ex2+2x3+x4=61
3ex1- 9ex2+x3+6x4=45
X1- 2ex2- 8ex4=-7
Hx1+4-x2— T7ox3+6ex4=12
X1+x2- 5ex3+x4=27
2eX1- X2+2ex4=7



11. PelueHne ypaBHEHNIi U cUCTEM

PelwleHne ypaBHeHUI B CUMBOJIbHOM BUAE MO3BONSET HAUTU TOUHbIE
NN NPUGIMKEHHbIE KOPHU YpaBHeHUs. KomaHaa Simbolics — Variable —»
Solve No03BONSAET peLwnTb YpaBHEHNE OTHOCUTENIbHO HEKOTOPOI NepemMeH-
HOW W BbIpa3nuTb €ro KOPHU Yepes OCTaslbHble NapaMeTpbl ypaBHEHUS.

YT06bI pewnTb ypaBHEHNE CUMBOJ/IBHO HEOOX0AUMO:

—HaneyartaTtb Bblpa)XXeHue (419 BBOJA 3HAKA paBeHCTBA UCMONb3YMTe

KoMbuHauuo knasuw [Ctrl]=);

—BbIe/INTb NEPEMEHHYI0, OTHOCUTENIbHO KOTOPOW HYXXHO PeLnTb

ypaBHeHME, WEeNKHYB Ha HEW MbILWbIO;

—BbI6paTb NYHKT MeHt0 Simbolics — Variable — Solve.

YT06bI pewnTb CUCTEMY YpaBHEHUIA B CUMBO/IbHOM Bu/e, HE0O6X0AMMO
BbINO/IHUTb CNefytoLLee:

— Haneyvararb K/ilo4eBoe cnoso Given;

— HaneuvataTb ypaBHeHMA B N11060M nopsake HUXe cnosa Given. Y ao-

CTOBEPbTECH, YTO AN BBOAA 3HaKa = mcnonsayetca [Ctrl] =;
— HaneyvaTaTb hyHKUMIO Find, COOTBETCTBYIOLLYH CUCTEME YPaBHEHUIA;
— Haxarb [Ctrl], (knaBnwa CTRL, conpoBoxjaemas Toukoit). Mathcad
0TO6Pa3nT CUMBO/bHbIN 3HaK paBeHCTBA —K
— LlefIKHYTb MbILWbIO Ha yHKLMUK Find.

Jtan 4
CVMBO/NIbHO peWnTb CUCTEMbl YPaBHEHWI, NpUBeLeHHble B Tab/. 26.

BHumaHue! Ecniv uMeHa nepeMeHHbIX ObIIN UCMOMb30BaHbI paHee (B npe-
AblAYLLNX 3afaHNAX), cenaTb 3aMeHy.

Tabnuua 26
BapuaHT 3afaHue 1 3afaHve 2
2- y-K-z=a
1 3-x+4-n-y=a n-z-y =b
2-x+y =b 3- X +y =c
3-n-x-2 y=a
2 2mex - 2w/ =a y+n-z =2-b
X+4-y=b 5-x+n-y =c
X-2-K-y+z=w
3 Bex - 2°K W =S *4-y-z +n=t
X-4y=f X+12-y=v

139



OCHOBbI MPEACTABNEHUA 1 OBPABOTKN JAHHbBIX B LIM®POBbIX CUCTEMAX

OKoHuaHue Tabn. 26
BapuaHTt 3afaHue 1 3afaHue 2

| 2-x+y-3-n-z=/
3-N-X+y-1=2z
( y *x—1.5—n—y+z:g
\x +2-n-y =h

2-y-4-7 =Kk
X+2-n-y=a
4-x-3-n-y=2-d
5 ( y *3.y-n-z=2-b
[2-n-x+y =f
x +a1 -y+Z =C
2-X-n-y+z=w
(n-x-3-y=2-n-1 *
6 4-x-n-2=9q

4w +y=n
[ y 2-y+3-z=t

MprbNKeHHbIEe peLLeHKs

OueHb 4acTo 6bIBaeT, YTO CMCTEMA YPaBHEHWNIA NPOCTO HE UMEET PeLLEHMS
WNK Ke 3a/la4a 3aK1i4aeTcst B MOUMCKe MUHUMA/IbHOTO 3HaYeHNS HEKOTOPbIX
BE/IMYMH, B ITOM C/lyyae NpuMeHseTca PyHKLmsa MinerrQ, KoTopas UCnosb3yeT
anroput™ yHKUmm Find. Ecniv B pesy/ibTate NoncKa He MOXET ObITb M0/TyYeHO
JanbHeliLlee yTOYHEHME TEKYLLEro NPpMGIMKeHNs K pelleHunto, Minerrso3spa-
LaeT aTo NpubMXeHne. pyrumm cnosamu, BO3BpaLLaemMoe 3Ha4eHe —BeK-
TOP TaKMX 3HAYEHWUI apryMeHTOB, KOTOPbIe MPUBOASAT K MMHMMAa/IbHOW OLING-
Ke B CUCTEME YpaBHEHWI 1 HEPaBEHCTB, HAUMHAIOLLMXCA OT K/IOUEBOr0 C/l0Ba
Given. MpaBrna ncnonb3oBaHUA PyHKUUKN Minerr Takue e, Kak U PyHKLUn
Find. Ecnn Minerr ncnonb3yetcs B 6/10Ke peLleHns ypaBHEHWA, HE06X0AMMO
BCerfa BK/t0YaTh [OMNOMHUTE/IbHYI0 NPOBEPKY A4OCTOBEPHOCTU Pe3y/bTaToB.

Jtan 5

» [lns 3afaHHOrO npenojasaTenieM BapmaHTa (Tabs. 27) NoCTPoUTb rpa-
(PMKM KaXOro U3 HeIMHENHbIX YPaBHEHNIN CUCTEMbBI U OMpeseNinTb
HayanbHOe NPUBANXeHNe pelleHns (4na aToro npeobpas3osaTh ypas-
HeHua K Bugyf (X) =y n/;(>¢)=x). PelunTb cUCTeMy HeNHENHbIX
YypaBHEHWI C NOMOLLbIO QyHKUUK Minerr.

Jtan 6

» Wcnonb3ys Bo3MOXHoCcTM Mathcad, NoBTOPUTbL BbIYMUCAEHNS, NPO-
Be/leHHble B pa3jene «PaboTa ¢ YUNCNOBLIMM MaTPULLAMM B MPOrpam-
Me Excel», BKouas uHauBMAyansHoe 3aaaHune. Caenatb BbiBOA.
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11. PeluieHne ypaBHEHNIA 1 cUCTEM

Tabnvua 27
CucTtema HeIMHEMHbIX No CucTtema HeIMHEMHbIX
YPaBHEHNIA Bap. YpaBHeHMiA
sin@ ) 2.y =2 rsin( ). - - 04
rcos(y- D+« - 0.7 9 120y cos( - 1): 0
rsin( + 0.5) y=1 (sin( + 2) y: 15
cos(j - 2)+ 1 :0 10 cos(; - 2): . - 05
rcos( ): y=15 1 rcos( + 0.5) y: 2
(20 - sin(y. 05): 1 sin(2., )1 - 1
icos( + 0.5): y=0.8 " [cos(2- 1)+ y: 0
sn() 2,16 rsin(y: 0.5) ¢ - 1
rsin(x- 1): 13-y rcos( + 05) 3y:1
[ - sin(y+1): 0.8 13 sin(y: 05).  : 0.7
cos(i - 0.5): y=3 “ psin( ). 2.y 15
o202 1 cos(y + 0.5) 2, : 4
-sinG + ). y- 08 55 2.y.sin( - 15: 1
(oD - 15 cos(; + 0.2): « - 25
(sin”). 2y: 1 rsin(2. - 0.5) y: 1
(sinj - 1) - 13 16 cos(2. y): 1 : 0
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12. PelleHne oNnTUMN3ALMOHHbLIX 3aad.
IHTerpupoBaHme n andpdpepeHLmpoBaHmne
cpeacteamu Mathcad

YHKUMA Find noncka pewweHns CUCTEM YpaBHEHUIA UMeeT psaj

Hef0CTaTKOB, a UMEHHO: YyBCTBUTE/IbHOCTb K Ha4Ya/IbHOMY Npu-

O6/1MXKEHMI0, HEOOXOAUMOCTb NPUCYTCTBUA KNHOYEBOr0 CoBa
Given, OTCYyTCTBME CXOAMMOCTM B C/yyae, ecnv PyHKLMA ABASAETCA MJo-
CKOM B OKPECTHOCTW TOUKM PeLLEHNS.

Kak anbTepHaTMBY MOXXHO MCNOMb30BaTh hyHKLMIO Minerr (), npumep
KOTOPOW Obl1paccMOTpeH B paboTe 2, n pyHKuun Maximize (f, vari, var2,..)
n Minimize (f, vari, var2,..). OH/ BO3BpaLLalOT 3Ha4YeHuns vari, varz,..., Ko-
TOpble «3aCcTaBAAT» PYHKUMIO / MPUHATbL CBOE MakcMManbHoe (MUHU-
MasibHOe) 3HayeHne. Makcummnsauma (MUHUMM3aLNSA) MOXKET NPOBOAUTL-
CAl C OrpaHNYeHnAMMU, KOTOPbIE 3annCbiBalOTCA MEXAY K/H0UYeBbIM C/I0BOM
Given n hyHKumen Maximize (Minimize). BbilienepeyncneHHble GyHKLUN
YA06HO MCMNO/b30BaTh A/1A PeLeHns ONTUMM3ALUOHHbBIX 3afa4, LWNPOKO
pacnpocTpaHeHHbIX B 3HepreTuke. flanee pacCMOTPUM [iBe TUMOBbIE O-
TUMU3ALNOHHbIE 3afayu.

3agava 1.T1yCcTb HEKMIA 3aBOJ 3/IEKTPOTEXHMNYECKOr0 060pyA0BaHNA MO-
XXET BbIMyCKaTb TPAHCHOPMATOPbI ABYX TUMOB, CTOMMOCTbLIO B 1651 110 yc-
NOBHbIX eAnHUL. OCHOBHbIe 3aTpaThl 3aKNHYaOTCA B pacxoe mean (MefHas
06MOTKa), CTanu (CTanbHOW CepAevHMK) U NPoYMx MaTepranos. 13BeCTHO
KO/INYeCTBO 3anacoB MaTepuasioB Ha 3aBOACKOM cknage (Tabn. 28). Cnpa-
LIMBAETCA — KaKOoB A0/DKEH ObITb NNaH BblMyCKa TpaHCHOpMaTopoB A
obecrneyeHmns 3aBoy MaKCMMabHOW NPUoLINN,

Tabnmua 28
TpaHchop- Pacxog cTann, Pacxog meau, [Npoune maTepmnantl,
marop yen. T yen. T yen. T
Twn Ne 1 8 2 7
Twun Ne 2 50 3 4
Pecypc 3000 Mo 340
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12. PelueHne ONTUMU3ALMOHHBIX 3aday. VIHTerpupoBanue u auddepeHumposanme cpegcteamu Mathcad

Heuns3BecTHbIe: XX —4UCNO0 TPpaHCHOpPMaTopoB 1-ro tmna n Xx2— 4unc-
no TpaHcdopmartopos 2-ro Tuna. Ha puc. 90 rpadmyeckn npeacTtaBfeHbl
orpaHuyeHus, 3afaBaemble pecypcamu 3atpaymBaemblX Matepuanos. [o-
NONHUTENbHO —X 11 X 2He oTpuLaTeNIbHbl Y HE MOTYT 6bITb APOOHLIM YMC-
nom (Komy Hafo nosnrtopa TpaHcdopmaTopa?). PeweHne 3agayun B cpefe
Mathcad nokasaHo Ha puc. 91.

*2
0
g0 W%
70
60 &
50
40 iy <4
30
20 - —e
" L, L i ;

10 A B
O 5 0 » 2 2 3 » 4w 5 s

Puc. 90. Npahnueckoe NpeacTaBfieHMe OrpaHUYEHNIA

B* [:] ™ My Site
Given Sty] V2 := if(85-y1+ 50-y2 < 3000,Sty] ,y2
85 x1 + 50-x2 < 3000 MeTog nepe6opa. Llenesas

(yHKUMA popMupyeTes gyl w2 o= if(2 y1+ 3-y2 x 110,Stvi.y?.0)

2-x1 + 3-x2 < 110 KaK MaTpHLia

X1+ 4-x2 x 340 Sty] .y2 := if(7-yl + 4-y2 x 340.Styl ,y2 0)
A _ 3ajlaHue orpaHnyeHuin
2 1IMAX_ST := max(St) MAX_ST = 6050
Plan = Maximize(S_fimc x| ,x2) koeffyi iv2 = if(Styi-y2 = MAX_ST.1.0)

22 581~ OrpaHuyeHus 19 20 21 22 23
Plan 06Hy AT ”

21.613) 3N1EMEHTbI MaTpuLbI

koeff = 22

23

o o o o

HeHyneBble Koa(hthMLMEHTbI 24

onpeaenstoT 2 TOUKN 25
peLleHmns

© » ©o o o
©o o o o o
© o o o o
© o © » o

Puc. 91. PeweHwe 3agaumn B cpefe Mathcad gsymsi cnocobamu

CamocToATeNIbHO Bbl MOXETe y6eanTbCs, YTO pelleHne, NpeaioXxeH-
Hoe Mathcad, cootBeTcTByeT Touke A Ha puc. 90. K coxaneHuto, Mathcad
He yMeeT pellaTb 3a4avy LeN04YnCIeHHOro IMHEeWHOro nporpaMmmMmpoBa-
HUA, NO3TOMY MPELN0XEHHbIA UM BapuaHT He SIBNSETCA YA0BNeTBOPU-
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OCHOBbI MPEACTABNEHUA V1 OBPABOTKM JAHHbIX B LIM®POBbLIX CUCTEMAX

TeNlbHbIM. «OBOMTM» YKa3aHHY Npo6iemMy MOXHO TpUBMUASIbHbIM MeTO-
fom nepebopa (puc. 91).

Ha faHHOM puUCyHKe NpuBeAEeH NPUMep NUCNOJIb30BaHMUA NI0MMYEeCKOro
onepatopa //Ycond, x, y). BnoxeHHas hyHKuus if («ecnn») Bo3BpaLwaeT*,
ecnu ycnosme cond BepHO (MCTUHHO, HEHY/IEBOE) U B NPOTMBHOM Cny4ae
BO3BpalLlaeTy.

Ewe ogHa pyHKumna —max (A, b) Bo3BpaLlaeT MakCManibHOe 3HaYeHune
13 A, b, NnpryemM KONNMYeCTBO aprymMeHTOB PYHKLUN MOXET ObITb IH0OLIM
(6onbLLe 0AHOr0), aprymeHTaMu MOryT 6bITb MaTpuLLa, BEKTOP, CKansp.

[aHHas 3afa4a MeeT fiBa peLleHns: MakCcumanbHOW NpuobINM COOTBET-
CTBYET Bblpab0TKa 24-x TpaHC(hopMaTopoB 1-ro Tuna u 19 TpaHcopmato-
poB 2-ro. JIn6o no 22 TpaHcgopmaTopa 060X TUMOB.

BTOpoi TMN ONTUMU3aLNOHHbIX 334a4 —Y>Ke U3BeCTHas 3afavainHen-
HOro NporpaMMmnpoBaHunA Tak Ha3blBaeMas TPpaHCMopPTHas 3ajaqa.

Ha puc. 92 npuBefeHo pewieHune B cpeae Mathcad 3agaum nnHeinHo-
ro NporpaMMupoBaHus, NOAPO6HO PaCCMOTPEHHON B pa3aene «PelleHune
TPaHCNOPTHOW 3afaumn B Nnporpamme Excel».

B4ur TT» 4l wy sie -RT
Pl =300 P2 =500 P3 := 800 _
Tl := 6800  T2:=5500 T3 := 6500 c_ud :=04-10

VcxopHble gaHHble ans

W1 - PI-TI W2  P2-T2 W3 = P3-T3 CTaHUwiA
N1 :=c¢ ud-WI N2 :=c ucl-W2 N3 :=c ud-W3

PacueT rogoBoii BbipaboTkn 33

Lslbl =40 Ls2bl := 100 Ls3bl := 30 1 MOTPEBHOCTY CTaHLNN
Lslb2:= 120 Ls2b2- 30 Ls302-8 0 — [
rez | := 1000 rez 2 ‘= 3000 Pecypcbl 6acceiiHos

FFtslbl ,slb2,s2bl ,s2b2,s3bl ,s3b2) := LsIbl-slbl + Lslb2-slb2 4 Ls2bl-s2bl ..
+ 1,52b2s2b.2 + Ls3bls3bl + Ls3b2-s3b2

slbl =0 slb2 =0 s2bl =0 s2b2:=0 s3bl :=0 s3b2 O
GlvCll Llenesas thyHKLMA

slbl >0 slb2 >0 s2bl >0 s2b2>0 s3bl >0 s3b2 >0

slbl +s2bl +s3bl <rez 1 slb2 +s2b2 + s3h2 < rez_2 \ B Gnoke Given sapatotca
orpaqueHm

slbl +slb2 > N1 s2bl +s2b2 >N2  s3bl y s3b2 > N3

D := Minimize(FF .slbl ,slb2 ,s2bl ,s2b2 ,s3bl ,s3b2)
Mouck peLueHns n pesynbrar.

DT=(816 0 0 11 103 184 1896 103)

Puc. 92. TpaHcnopTHas 3atava
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12. PelleHre ONTMMU3ALMOHHBIX 3aday. VHTerpupoBaHue u auddepeHumrposarmue cpefcteamu Mathcad

®yHKUMKM Minimize 1 Maximize N03BONAKT Hax0A4UTb IKCTPEMYM
(PYHKLMN, HENMHENHO 3aBUCALLE OT HEM3BECTHbLIX NapaMeTpoB, C 3a-
JaHHbIMW OrpaHNYEHUS MU B BUAE PaBEHCTB M HepaBeHCTB. HO B aTOM
Cnyyae Bcerfga Hafo BbINOJIHATH NMPOBEPKY Ha Hanuyue AOMOMHUTENb-
HbIX 3KCTPEMYMOB, TaK KakK He/IMHelHble LeneBble (YHKLUN YaCcTO MHO-
rosKCcTpemasbHbl. PelleHne B 3TOM C/lyyae 3aBUCUT OT Bblbopa Havaslb-
HOro NPUBANXKEHUS.

Jtan 1

» [loBTOPUTL pelleHMe «3afayn 0 TpaHcopmaTopax», NpUBeAeHHOE
Ha puc. 91.

* BbinonHUTL B cpefe Mathcad nHansmayanbHoe 3afaHne —peLleHue
TPaHCNOPTHOM 3aa4K, CPaBHUTb pe3y/ibTaTbl C NOyUYeHHbIMU B Cpe-
fe Excel. Caenatb BbIBOS,.

WHTerpuposaHvie v andepeHLpoBaHme

Mpouecchbl, NpoTeKalLime B 3/IeKTPOIHEPTETUYECKNX CETAX, ONMUCHI-
BalOTCA CUCTEMAaMM HeIMHENHbIX YPaBHEHWIA, pelleHne KOTopbIX Tpe-
OyeT HaBbIKOB B BbIMO/THEHUWN UHTErpUpPOBaHuA, andhepeHLpoBaHuns,
annpokcMmauunm, yMmeHnsa NPpUMEHATb YACNEHHbIE N UTepPaLMOHHbIE Me-
TOAbI.

PewweHne gudhepeHynansHOro ypaBHeHMA (CUCTEMbI) MOXKHO BbIMOJI-
HSATb pa3NMyHbIMK MeTogammn. Hanbonee pacnpocTpaHeH MeToa diinepa,
HO cnpaBoyHaa cuctema Mathcad gaet nHopmayuio, 4To B Cnyyae UC-
MoNb30BaHMA KOHCTPYKUMN d/d AudepeHUMpoBaHue BbIMOMHAETCA Me-
TogoMm Pugepca (Ridder's). Kpome Toro, K ycnyram nosb3osarens Mathcad
npeagnaraer ewle 14 QyHKUMIA pelieHns cucTem gudgepeHymanbHbiX ypas-
HeHuWI. Hepeako npmuxogmTcsa npoboBaTh Ha OAHOM A g epeHLnanbLHOM
ypaBHeHUN (0O4HOIN CUCTEME) HECKOJ/IbKO MeTOAO0B, YTOObI onpeaennTb,
Kakoi metog nyyuwe (6bicTpee, TOYHee). HeKOTopble BO3MOXHOCTU CUM-
BOJIbHOW MaTemMaTuKK (MM KOMIMbIOTEPHON MaTeMaTUKN aHaIMTUYECKINX
npeo6pa3oBaHnin) yxxe 6bi1n paccmoTpeHbl. Ho B page cnydvaes Mathcad
CTAHOBUTCS 6eCCUeH U HafesATbCA Le/IMKOM Ha HEro B HAXOXKAEeHMMN aHa-
NIMTUYECKNX BbIPpaXXEHWUI BCe Xe He CcToUT. MpumMepbl NPUMEHEHNS CUM-
BOJIbHbIX BbIYNCIEHNIA NpUBEAEHbI Ha puc. 93 n 94.
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OCHOBbI MPEACTABNEHUA 1 OBPABOTKN JAHHbLIX B LIM®POBLIX CUCTEMAX

Normal v ITimes New Roman 1,1 N*e* =l
S 4l|j<g ftm I flits ft t L Tjf W-bv | MySite *

t=1.5 3

. _ 2 3+t
Y(t) = 3-t + 2-- . + 10 furie(tl) = In(tl) - 12-tI" +

tr +5
dt 2-11e(t1+ 3
d_l func(tl) - — - h t7I - 18-i/tl- ( )
14.25 t tr +5 (tr +5)2
20.111
26.062
32.04
Puc. 93. Mpumep anddepeHLMpoBaHUs
A= EDf® &Ko [ EH T 2T MY gy
6k> -8 2k 81
O I __ d_l(-} A . . '\.-
3In+5 3In+5 3n+5
2
Int := (12 + sin(2-t)) dt
iy
Int = 37.699
Puc. 94. Mpumep MHTErpupoBaHus
Jtan 2

B cooTBeTCTBUM C 3ajaHHbIM NpenojaBaTeniemM BapuaHToM (Tabn. 29) Bbl-
YNCNNTb NPeaN0XeHHble 3HAYEHUS YNCNIEHHO U CUMBO/TMYECKMN.
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n/n  3HayeHWe Ha UHTepBane [a, b], uncno wa-

12. PelueHne oNTUMU3ALMOHHBIX 3aday. VIHTerpupoBaxue u auddepeHumposanue cpescteamu Mathcad

Tabnuua 29
OnpegenvTb NepPBYHO U BTOPYHO MPOV3BO-

Ne  fAHyH yHKUMIA. ONpeaenmnTb YNCIOBOE OnpeAenvTb NepBo0GPasHyto ¥ Bbl-

YNCNTb MHTETPa1 Ha NHTEPBaU/1E

ros 10.

7xB+9x4+51+8 10, 1];
sin(2x) +x4[1, 4]

33X+ 10x2[1, 2];
sin(x)Vx +8 [0, 4]

>/x4+6x3-3 [-1,2];
sin (2x +5) - tan(x) [1,2]

G 1 12)/(x2t4x i 3) [0, 5];
4x - sin (2x2- 3x +4) [0, 4]

151n(x)/(x3+2x-1) [1, 3];
tan3x™/(6 +X) [3, 6]

In(l + 4x) + 3(x2—4)2[0,2]
eX-14(1 +x"3)In(x +3) [0,4]

[a, b]

x5+6x2[1, 9];

5sin(x) - 1/(x+20) [0, 5]
1/x2+ex- 5(x- 3)3[1, 6];
cos(2x +3)- 1/(x+3)2[3,8]

x3R2+1/sin(x) [1,5];
X?U33x"+12x+1/x2 [5,9]

1/(x2-4x +6) [1, 6];
X - 2+1/(x3+4) [3,7]

tan(x)/cos(x + 1) +sin(2x) [0, A];
(x +4)/(x\2+3)[0,5]

x2- 1n(x) 2+ ~ 2[2,6];
(4x- 32+ (x- 5)2x [1, 5]
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13. OcHOBbI paboThl
B Access

ncTembl ynpasneHusa 6aszamu gaHHbixX (CYB/M), K KaTeropum KoTo-
PbIX OTHOCUTCA M NpUNoXXeHne Access, bbliv paspaboTaHbl npe-
X[e BCero Ans aheKTUBHOM paboThbl C «MI0CKUMU» NN «JBYMEp-
HbIMW» Tabnuuamn. B otanyme ot TabnnyHoro npoueccopa Excel, CYB/
NnpeLcTaBNAT ropasfo 60bLIMe BO3MOXHOCTU Ha BCeX CTaamnax paboTol
C JAHHBIMW N HEe OrpaHMYEHbI XXeCTKUMUN pamKamun 4ONyCTUMOro o6bema
NHpopmaunm [6, 7].
ba3a flaHHbIX AcCess COCTOUT U3 CnefyroL X OCHOBHbIX 3/IEMEHTOB: Ta-
61m1Lbl (OCHOBHOW 3M1EMEHT), 3anpockl, POPMbI, MakKpOCbl, MOAY/IA, OTYETHI.
B xofie BbINONHeHUs «3afaHnin» npefocTaBnsaeTcsa BOSMOXHOCTb Moc/e-
[0BaTe/IbHO pa3obpaTbCsA B HA3HAYEHUN U OCOBEHHOCTAX NepeyncreHHbIX
3/1eMEHTOB, CO3[aTb CBOU 3K3EMM/IAPbLI 3TUX 3/IEMEHTOB, HayUYNTLCA YNpaB-
NATb UMU. NITOr 3aHATUA —YyyebHana 6a3a faHHbIX, KOTOpas B HECKO/IbKO
YyNpOLWEeHHOM BapvaHTe MOBTOPSET YepThbl peanbHON.

Stan 1. mnopt 1abnumubl

3anycTtute Access, BblbepuTe komaHay Cosgatb U, 3agaB umsa «basa
MO YYeTy 3/1eKTPO3IHEPT NI, COXPaHUTe HOBYHO 6a3y B BalLel TMYHOM nan-
Ke Ha paboyem fucke.

[nsi Toro yto6bl 6bICTPEE NPUCTYNUTL K paboTe, NCNONb3yeEM NOCTAaHOB-
Ky 3afa4um 1 pabouyto KHUry «BeoMOCTb yyeTa 31eKTPO3IHEPTNN», KOTO-
pas fABNAeTCA pe3ynbTaTOM BBOAHOrO pasgena no Excel. HanoMHum, yuTo
A5 HEKOTOPOM «(hMPMblI», OCYLLECTBAIOLLEA OTMYCK 3/1eKTPOIHEPT NN NO-
Tpebutenam (MeaHoBy, MNeTpoBy, Cuaoposy), Obiia 3anporpaMMupoBaHa
Tab/mua, B KOTOPOI HA OCHOBE [aHHbIX O PacXoie 3N1eKTPO3HePrun KOoH-
KPETHbIMU NOTPebuTeNnaMu U CyMM, MOCTYMUBLLUUX B Ka4yeCcTBe Onarhl,
paccymnTbiBanach 3af0/MKEHHOCTb aBOHEHTOB.
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13. OcHoBbl paboTbl B Access

Takum o6pa3om, nepsooyepeHas 3aa4ya —OCYLLECTBUTL Npeobpaso-
BaHMe pa3paboTaHHbIX B Excel CTpyKTyp B 6a3y AaHHbIX. 11 3TOro ¢ no-
MOLLbIO 3aK/1afKN BHeLWHVe faHHble KOMaHA0M VIMNopT 31eKTPOHHOW Ta-
6nmubl Excel oTKpoiiTe pabouyto KHUTY Noj Ha3BaHUEM «BegoMocTb yyeTa
3/1IEKTPO3IHEPTUM», PACMONOXKEHHYIO HA CETEBOM LUCKe (MOXHO MUCMO/b-
30BaTb M CBOK KHUTY, OCTaBLUYHOCS OT 3aHATUI Ha Excel, OTMeHVB B Hell
noABefeHNe NTOTOB U COPTUPOBKY). BbIMONHSAETCA 3TO B pexxume Vimnop-
TUPOBaTb AaHHble UCTOYHMKA B HOBYK Tabmuuy B Tekylleidl 6ase [aHHbIX.
He pekomeHayeTcs npu MMNOPTUPOBAHMM TabanLbl HOPMUPOBATL «K/THO-
yeBOe Mnosie» —yulle 3To cfenatb no3xe. flocne cnefoBaHNUsA PEKOMeH-
fauvam macTepa MMNopTa B Balleil 6a3e JaHHbIX MOABUTCS NepBas Tabnu-
ua «Jimcti: Tabnuya» (puc. 95).

5 Pa6ora Tabnvuamn bBasa no yueTy aneKTpodHepruu :6asa AaHHbix (Ace. _  H X

- nasHas CosgaHHe | BHewHve AaH Hble PaboTa ¢ 6asami aHHbIX Pexvm Tabnmup! Vi
rffl *S Axes Q }-P Excel 3
w &

tg Excel «d EU Cnincok SharePoint
CoxpaHeHHble ™ CoxpaHeHHble Co3/jaHue 3NeKTPOHHOTO YnpaBneHne Cnuckn

onepauuy umnopta  Kil Cnucok SharePoint *  onepaywy akcnopta PDF wm XPS L co06ujeHust oteetamu  SharePoint
Wmnopt SkenopT C6Op AaHHbIX

Bce tabnuybr 3 Nlucti

Nucri n Ne MNotpe6utens MecauHbl it pacxop Cymma cueTa Aata cyeta Cymma onnartbl Aata onnatbl Aonr

1 NBaHoB 10 4 31 aHB 3,2 10 che 0,8
2 Netpos 20 8 31 sHB 6.4 10 thes 16
3 Cupopos 30 12 31 AuB 9.6 10 e 2,4
4 NBaHoB 40 16 28 e 12,8 10 map 3.2
5 Metpos 50 20 28 thes 16 10 map 4
6 Cupgopos 60 24 28 des 19,2 10 map 4.8
7 UBaHoB 70 28 31 map 22,4 10 anp 5.6
8 Metpos 80 32 31 map 25,6 10 anp 6,4
9 Cupgopos 90 36 31 map 28,8 10 anp 7.2 x

W Nwerii..

3ar vce: <[rw9 > > 1 * HeTdww M Momck
Pexum Tabnuubl O n a- K Izc

Puc. 95. MepB.bIii aTan co3gaHua Tabnumubl OCHOBHON MCT

B uMNopTMpOBaHHOWN TabnuLLe MOXHO yAannTb cTonbubl «Cymma cue-
Ta» U «[lonr». B nony4yeHHON Takum o6pa3om Tabnvue ocTanucb TO/b-
KO ncxofHble (NepBUYHbIE) AaHHbIe, a BCe pe3ynbTaTbl OyayT paccumnTa-
Hbl cpefcTBamm Access. Mone «Ne» nepemmeHyiTe B «Kog» 1 ncnpaebTe
no cnefyroulemy npuHunny: kog MisaHosa — 1, lMetposa —2, Cuaopo-
Ba — 3. TakXe 3amMeHUTe Ha3BaHWUA CTONOLO0B, cAenaB UX CTaHAapTHbI-
MW 4N NoJ06HbIX Tabnuu. Tak «IMoTpebutenb» 3ameHseTcs Ha «Pamu-
nmax, «MecaUHbIA pacxof» Ha «KOMMYecTBO 3N1eKTPO3Heprum» n «ara
cueTa» Ha «[lata 3amepa» (puc. 96). Ecnv no Kakon-nnb6o npuymMHe UM-
nopT yKasaHHoW paboyeit KHUT1 Excel HEBO3MOXEH, co3/aiiTe No obpas-
Ly pucyHka Tabnuuy cpegctsamum Access. 114 aToro Ha 3aknagke Cosga-
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OCHOBbI MPEACTABNEHUA 1 OBPABOTKN JAHHbBIX B LIM®POBbIX CUCTEMAX

HMe KHOMKOW Tabnuua 3anycTuTe co3faHue HOBOWN Tabnuubl B peXXnme
KoHcTpykTOpa (puc. 97).

I Nnceri

Kop damunnusg KonundyecTtso anekTpoaHepruu [arta 3amepa Cymma onnatbl [OaTa onnartsl

1 NBaHoB 10 31 sHB 3,2 10 ches
2 NeTpos 20 31 aHB 6,4 10 ches
3 Cugopos 30 31 aHB 9,6 10 des
1 BaHoB 40 28 (es 12,8 10 map
2 MeTtpos 50 28 (es 16 10 map
3 Cugopos 60 28 (es 19,2 10 map
1 NBaHOB 70 31 map 22,4 10 anp
2 NeTtpos 80 31 map 25,6 10 anp
3 Cupopos 90 31 map 28,8 10 anp
X
Puc. 96. BTopoii aTan co3gaHus Tabnumupl
0 - bBasanoyueTy aneKTpoaHeprum :6as3a gaHHel... PaboTa ¢ TabauLamMm _ I/I X
Co3pgaHue BHeluHWe AaHHble Pa6oTta c 6a3amu gaHHbIX KoHcTpykTOp
7 BcTaBnTh CTPOKYN
YganuTtb CTPOKK
Pexum Kntouesoe [MoctpouTtens Mposepka r . CrpaHuua VHpekcsl
none ycnoBwuii p ICron6ey, noacTaHOBOK CBOIACTB
Pexxumbl Cepsuc MokasaTb W CKpbITb
Bce Tabnuubl v « Nueti | Ta6nuyai
Nncrti Mwma nong Tun faHHbIX OnucaHune Mo
NucTi: Tabnmuya Koa Hucnosoit
. damunnuns TeKcToBbI i v
Tabnuuai CsoiicTBa nons
Tabnwnuyai:Ttaon..,
Ob6umne MopcTaHoBKa
NMs nons MOXeT COCTOATb U3 64 3HAKOB C y4eToM
Pasvep nons 255 o
npo6enoB. [lns cnpaBku Mo MMeHam nosnei
®dopmart nons
HaxmuTe Knasuwy F1L.
Macka Beoga
KoHcTpykTop. F6 = nepekntoyeHne okoH. Fl = cnpaska. D fﬂ ®(( —

Puc. 97. Co3aaHve TabnnLpbl B peXkMme KOHCTPYKTOpa
Jran 2. Pa3fenieHne UMNOPTUPOBAHHOW Tabuubl

Tabnuua «JIMcT 1» nMeeT HeONTMManbHYH CTPYKTYPY, O YeM CBuAe-
TeNbCTBYHOT MHOXECTBEHHbIE NOBTOPEHMSA OAHUX U TEX XKE laHHbIX B pas3-
NNYHbIX 3aNUCsIX.

[ns HayanbHOM ONTUMM3ALIUN «MEPBUYHBIX» aHHbIX 3Ty TabANLLY C/e-
AyeT pa3buTb Ha TPW.
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Pa36mBKy Tabnmubl «OCHOBHOW NNCT» MOXHO BbINONHWUTb Pa3INYHbIMU
crnocobamun: KoNnMpoBaHMEM UK crelnanbHbIMK 3anpocami,

Pa3brnBKa Tab/mLbl KonMpoBaHVem

[ns aToro B peXkume KoHCTpyKTOpa Tabnuw, no ovepean chopmmnpyinTe
Tpy HOBble Tabnnubl (puc. 98). Mpu aToM noce 3ano/IHEHUSA UMeH Mosei
(Ha3BaHMA TaKXXe MOXHO NOMYYUTb NO3/TIEMEHTHbLIM KONMUPOBaHWEM U3 M-
NOPTUPOBAHHON Tabnuubl «JTNCTi» B peXXnUme NeperMeHoBaHNA) 1 OTKPbI-
TUA 3anucein (Xots Obl HYNEBbIMW AaHHLIMW B KaKOM-1M60 OAHOM Nosie)
MOXHO 6/10Kamu NepeKkonmMpoBaTh COAEPXKMMOE COOTBETCTBYHOLLMX NONEN.
UT06bl OTMEHUTB MPU3HAK K/TKOYEBOr0 Noss, LOCTaTOYHO 0TXKaTb COOTBET-
CTBYIOLLYIO KHOMKY Ha neHTe KoHcTpykTOpa. CocTas 6a3bl Ha JaHHbIN MO-
MEHT JO/KEH COOTBETCTBOBATL puc. 99.

Notpe6uten > X “1 MoTpeBneHHas anekTpoIHeprus L A3 Onnauewsas anekTposeprus I
damnnns Kop Kog Aata samepa KonuuecTso anekTpoaHepruu Kop [ata onnatbl Cymma onnartbl
WBanos 1 1 31.01.2019 10 1 10.02.2019 3
Metpos 1 28.02.2109 40 1 10.03.2019 13
Cugopos % 1 31.03.2019 70 1 10.04.2019 22
X 1 2 31.01.2019 20 2 10.02.2019 6
3amucs: v 4 [4usd - H. 1 -A 2 28.02.2109 50 2 10.03.2019 16
TRTRS 2 31.03.2019 80 2 10.04.2019 26
3 31.01.2019 30 3 10.02.2019 10
3 28.02.2109 60 3 10.03.2019 19
K 31.03.2019 90 N 10.04.2019 29
3ammcs; M 4 9m39 *owoe ‘N et duneTpa | Momek 3anvce: v 4 amn 9 TdumeTpa  lnowac

Puc. 98. Pe3ynbTat pa3ouBky Tabnuubl «JINCTi»

n U *9TA :' bBasanoyuyeTy anekTpoaHepruu :6asa fgaHHbl_.  Pabota ¢ Tabauuammn H X
nasHas Co3paHue BHeLuHWe faHHble Pa6oTa e 6a3aMi JaHHbIX
bl Calibri .M m - X wutoru Yy J4
. f ,
! a 1 XK K 4 W w w Coxpaute ~  Opdorpachus 31 F‘a-
Pexum BcTaBUTL 4_1 DunbTp n Haiitin
- Ypanute 3 [loNONHUTENbHO *
Pexvmbl - Bycep obmeHa 3anucn CopTupoBska 1 (unbTp
Bce Tabnmubl _ 1 Aawcti _ , MNotpe6utenn  __| OnnayeHHas anektposHeprus 1 MoTpe6neHHan anekTpoIHeprus X
JNvcri ﬂ: Kog  ®amunua  KonuuecTso anekTposHepruu  [lata 3amepa  Cymma onnatel flata onnarsl
Nuct! : Tabnuua 1 WBanos 10 318HB 3,2 10 pes
2 MeTpos 20 31 aHB 6.4 10 des
Motpebutenn "t P ®
3 Cugopos 30 31 aHB 9,6 10 ¢es
MopeGureny :TaGnuya 1 WBaHoB 40 28 e 12,8 10map
I'IOTpeﬁn9HHaﬂ 9/IEKTPO3HEpr ... 2 MeTpos 50 28 thes 16 10 map
A3 ToTpe6neHHasi 3NeKTPO3IHEPrus 3 Cugopos 60 28 thes 19,2 10 map
1 WsaHoB 70 31 ma 22,4 10 an
OnnayeHHas aneKTpo3Heprus ﬂ: P P
2 NeTtpoe 80 31 map 25,6 10 anp
T  OnnayeHHass 3NeKTPOIHEPrus :Ta.. 3 Cugopos 90 31 map 28.8 10 anp
x 1
J3anvcs: 410 U3 10 - wnbTpa  1jnouck
2wt

Puc. 99. CocTtaB 6a3bl faHHbIX
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PasbrBka Tab/mubl C MOMOLLIbHO 3arpocoB

3anpoc —3To crneuunanbHbIi 00bEKT 6a3bl JaHHbIX, 06ecneynBaroLmii
3aflaHHy0 06paboTKy Tabnuu,. Yalle Bcero Tako 06paboTKoin ABNseTCs
BbIGOP AaHHbIX MO KaKOMY-TM60 KpuTeputo (C hmnbTpauunein, copTMpos-
KOW, BbIYMCAEHUAMM 1 T.1.).

Access npeaocTasnseT BO3IMOXHOCTU Harfsa4gHoro (BU3yanbHoOro) npo-
rpaMMmUpoBaHKs 3anpoca, HO Ha caMmoM fene Nto60oK 3anpoc —3TO KOHEY-
HbliA HAbOP MHCTPYKLUMIA CreunanbHOro A3blka ans ynpasneHmus 6asamu
faHHbIX — SQL (structured query language).

MepBblii LWar BMNOMHE CTaHAAPTEH: B FaBHOM OKHe 6a3bl JaHHbIX BblOK-
paeTcs 3aknagka CosfaHvie 1 BbIMOMHAETCA KOMaHAa KOHCTpyKTOp 3anpo-
coB. B aBTOMaTnyeCKmM BCN/bIBaEMOM OKHe [lobaBneHne Tabnmubl B KAYECTBE
NCTOYHUKA BblbepuTe Tabnmuy «JIMCTi», a U3 Hee aBa nons: «Kog» n «Io-
Tpebutenb». MocnegHee BbIMONHAETCS NepeTackMBaHWEM Ha3BaHMS COOT-
BETCTBYIOLLLEI0 MOJS B H/XKHIOK YacTb OKHa, KOTOPOe Ha3blBaeTCs bGnaHKoM
3anpoca. Ecnm 6naHkK 3anpoca OTCYTCTBYET, pa3fBMHbTE ero ropn3oHTaslb-
Hyto rpaHuy (puc. 100). s Toro, 4To6bl pe3ynbTaToM BbINOHEHNS 3aMnpo-
ca CTana HoBas Tab/imua, Ha 3aKnajgke KOHCTPYKTOpa 3anpoca BbINOAHUTE
KomaHay CosgaHve Tabauupbl, 3a4aB COOTBETCTBYOLee M. Cama Tabnuua
OyaeT chopMmpoBaHa nocse BbINOMHEHUS 3arpoca C NOMOLLbI HaXaTus
Ha KHOMKY C «XMPHbIM» BOCKAMLATENbHbIM 3HAKOM Ha TOI Xe 3aKnafkKe.

4 | 3] 3anpoc Motpedurenn X | OKHO CBOACTB x
4 | BO3MOKeH BoIBOpP: CBOliCTEa 3anpoca
Mncrl L OBuwme
Onuncaxne ”~
Koa PEXIM MO YMONYAHMI Pexun Tabanusl
Qamuna o4 B¢ o Her
Konu4ecTBO 3NeKTPO3H 60 aueHuit e
Aara 3amepa YHWKaNbHbIE 3HAYEHUA
Cymma onnatel YHUKaBHbIE 3anMNcK Her
- Aarta onnatel V||| Basa gaHHLIX-UCTOYHIK (Tekywian
4 fu 4 CTPOKE NOAKTHOYEHHA-HCTOUHIIK
OrcyTcTayeT
Mone: |Kog danmnna | el AMHaMUYE Ky H
WmA Tabanue: | uctl Nnetl L‘ Bpewma oxwugaHua ODBC 60 ~

T

Puc. 100. OkHO co3gaHus 3anpoca

MepBblil BapnaHT Tabnuubl «oTpedbUTENN» HE MOXET ObITb Ha3BaH
YA0BNETBOPUTENbHLIM (KaX4as 3anncb NOBTOPSAETCS B HEW TpuXKAbl!).
MMocne BKAKOUYEHUS pexxnma YHUKasbHbIX 3anuceil B OKHe CBOMCTB 3arpoca
(pnc. 100) Access BbIMOMHUT HEO6X0AMMOE 06beANHEHME 3aNMNCEN.
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13. OcHoBbl paboThl B Access

AHanormyHoiM 06pasoM C NOMOLLbI OTAENbHbLIX 3aMpocoB hopmMu-
pyrtoTca 1 aBe ocTaBlinecs Tabnmubl — «MoTpebneHHas 3NeKTpoaHep-
rms» n «OnnayeHHas 3M1eKTPOIHeprusa». B HUX 06beAUHEHME BbINONHATb
He HY>XHO. 3anpockl Ha co3faHune TabaunL MOXHO He COXPaHATb — WX Ael-
CTBME pa30oBoe.

PewleHne NpakTUYeCKMX 3aday, Kak npaeunno, Tpedyet o6benHeHUS
[AaHHbIX, PacnofioXXeHHbIX B OTAe/IbHbIX Tabnuuax. [Ans aToro Mexay no-
NnAMY TabnnL yCTaHaBINBAKTCA CreumnanbHble OTHOLWEHMWA, Ha3blBaeMble
cBA3sIMU. [T1aBHOe TpeboBaHMe: TUM 1 (hOPMAT AaHHbIX CBA3YIOLLMNX MONei
[0/KEH ObITb O4MHAKOB.

Mo Tuny cBA3n 6bIBAOT «OAUH KO MHOTMM» (0603HavaeTcs «1----- °°»)
N «MHOTME KO MHOTMM» (0603HAYaeTCA «°0 - oo»). BTOpoi TUN cBf-
3eil NCMONb3yeTCs Yvalle BCEro Npu «MexaHMUYecKoM» pasgeneHnmn 60/b-
WO TabMUbl HA HYaCTW, OPUEHTUPOBAHHbIE, K NPUMEPY, Ha KOHKPETHbIX
Nnonb30BaTenen, aBOT NepBblA TUM U ABNIAETCA OCHOBHbIM /11 CBA3bIBAHWS
OTAeNbHbIX Tabnuy,. Tabnmua, B KOTOPOI CBA3aHHOE NoJie ABNAETCA KO-
4yeBbIM (CTOPOHA «OfMH»), Ha3blBaeTCSA POAUTENLCKOM, a Tabnmua co cTo-
POHbI «MHOrVe» —pao4vepHein. CeAsytoLLee Mose B oYepHei Tabnmue Ha-
3bIBAETCA «BHELUHUMY NN <YYXXMM» KTHOUOM.

[ns nofaroToBKM K CBA3bIBAHWIO MCXOAHbIX Tabnuw, none «Kog» Tabnnubl
«lMoTpebutenn» caenainTe KNOYEBLIM. BbiNoNHAETCA 3TO KOMaHAon Knto-
yeBoe none B rpynmne Cepsuc B pexxnme KOHCTPYKTOP Tabamubl NN B HUXK-
Hei yacTu okHa KoHCTpyKkTOpa Tabamupbl Ha 3aknagke O6LUve B CBOMCTBE
MHaekcuposaHHoe none 3HavyeHnem a (CoBnageHns He fonyckatloTcs). 3a-
TeM KOMaHA0i Cxema fiaHHbIX Ha 3aKnagke PaboTa ¢ 6a3aMu JaHHbIX yCTa-
HOBMTE CBA3W OfMH KO MHOTUM mexay Tabnuuamu (puc. 101). Cama cBA3b
yCTaHaB/IMBAETCA YHUBEPCA/IbHbIM NMPUEMOM B35 U Taliu, NPUMEHAEMO-
My K rnonto Kog taénuubl MoTpeduTenn. CBs3b He YCTAHOBUTCSA, €CNIN TUM
n thopmat nosnert Kog B cBA3bIBaeMbIX Tabnumuax pasnnyaroTcs. PEKOMEH-
[YeTCA YCTaHOBUTb UX YAC/IOBLIMU W LieNbIMU.

Mpwu ycTaHOBKe CBA3M MeXay Tabnnuamm B OkHe CBA3M ycTaHaBNMBa-
HOTCA napaMeTpbl 06beANHEHUS:

* 00ecreyeHve LenocTHOCTY JaHHbIX —YCTaHOBKa JaHHOr0 napameTpa
He NO3BONUT, HaNpuMep, B Tabnuuy «OnnavyeHHas 3NeKTPO3IHePrns»
BHECTW [JaHHble C KOLOM HeCYLLeCTBYHOLLEro noTpebutensd uau yaa-
nnTb 13 Tabnuubl «MoTpebutenn» 3anucb ans aboHeHTa, NPUCYT-
CTBYIOLLEr0 B CBSA3aHHbIX Tabnuuax «lMotpebneHHas aneKTpoaHep-
rnsa», «OnnavyeHHasa 3/1eKTPOIHEPTUA»;
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* KackafHoe 06HOBNEHNE AiaHHbIX — AaHHbIA NapamMeTp M03BO/ISET aBTo-
MaTUYeCKN N3MEHSTb 3HAYEHWSA BHELLUHUX KNHOUER Npu n3MeHeHnAx
B POAMTENbCKOM Tabnmug;

* KacKafiHOe yJaneHue CBA3aHHbIX Nofelt — npesycMaTpuBaeT yaneHue
COOTBETCTBYIOLMX 3annCein B JoUepHUX Tabnunuax.

vl

Cxema gaHHbIX

8
myy =

= i Kog
= S [Qlata 3amepa
Qamuans

- N KOAMHECTEO 3NEKTPOIHEPTIN
¥ Kog

OnnaueHHan 3NeKTpo3Heprua
oo )
Koa
Jata onnatel
Cymma onnatb

Puc. 101. 3afaHve cBsizei

Jtan 3. PopmupoBaHme 3anpocos

NTorosyto 06paboTKy JaHHbIX, NPeCTaBNeHHbIX B 6a3e, COCPeA0TOUNM
B 3anpocax. [Ang 60onblueit HarnggHoCTH co3gaaum Tpu 3anpoca. C nomo-
LLLbIO MEPBOro 3anpoca onpegensercs CyMmMapHoe KOMYecTBO 3/1eKTPO3-
Heprum, oTnyLieHHOe KOHKPEeTHOMY NoTpebuTesnto. 3anpoc NpakTUYecKu
He yBeNn4YmMBaeT pa3mep 6a3bl JaHHbIX. [POeKTUpOBaHME 3anpoca BO3MOX-
HO B Tpex pexxumax: MHCTpykKunamm SQL, ¢ noMoL b0 MacTepa unm ¢ no-
MOLLbIO KOHCTPYKTOpa. MocnegHuii cnocob 6bin y)ke 4aCTUYHO OCBOEH
Ha aTarne 2, noaTomy paboTta 6yaeT NPoAO/KEHa B TOM Xe pexunme.

3anpoc «loTpebneHue: NTOro»

Mocne BktoYeHns pexxuma CosaaHue 3anpoca B peXKume KOHCTPYKTO-
pa Heobxo4MMO [06aBUTbL Tab/IMLbl —WUCTOYHUKK faHHbIX: «[MoTpebuTte-
nn» n «MoTpebneHHasa 3NeKTPo3Heprus», a 3aTeM Bblopatb He06XoaUMbIe
nons: «®amununsa» n «Konn4yecTso anekTpoaHeprum» (puc. 102).

lMoKa BbINOMHEHME laHHOI 0 3anpoca He faeT HMYero Hoeoro (puc. 103).
MepBas 3afaya —paccunTaTb CyMMapHbIin pacxog 3n1eKTpoaHeprumn. Ana
3TOro Ha 3aknagke KoHCTpyKTOpa He06X0AMMO HaxaTb KHOMKY VToru
(B 6naHKe 3anpoca NosBMTCA cTpoka I'pynnosas onepauus), a B none Konu-
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4eCTBO 3/1IEKTPO3HEPT N NapameTp ["pynnmMpoBKa 3aMmeHnTb Ha Sum —orne-
pauuto cymmuposaHus. MNMpoBepbTe geincTeme 3anpoca. Ero pesynbtatom
[lO/MKHa ObITb TabNLA N3 TPEX 3aNMUCEN C CYMMAapPHbIM PacX0A0M 3N1eKTPO-
3HEPrN MO KaXJoMy NoTpebuTento.

25 Cxema AaHHbIx | "3 3anpecl | X
[ _ (" _ -~
oTpebuTenu oTpebneHHas 3NeKTp.. E
00
Damunua Koa
P 1
% Koa [ata zamepa
Konndyectea 3ekTposH
v
4 | »
- s
Maone: | damunua KonuuecTeo 3nekTposHeprin ¥ |
MmA Tadanuel: | Notpe@utenn | MoTpe@neHHan anekTpoIHeprua E‘
CopTHpoBKa:
BblEQA Ha JKpaH:
Yenoewe othopa:

Puc. 102. Co3gaHue 3anpoca B peXxmnme KOHCTPYKTOpa

1_1‘ Cxema AaHHLIX | 3] NOTpeGnexue: u X
Damunma Konuyectso SHEKT[)OSVHEPFMM
MeaHOB 10
MeaHoB 40
MeaHoB 70
MNeTpos 20
MNeTpos 50
MNeTpos 80
Cuoopos 30
Cupoopos 60
Cupoopos ao

*

Zanuce: M 1uz9 LI ¢ ‘ ¢

Puc. 103. Pe3ynbTar 3anpoca

PauunoHanbHO B MOMyYeHHON TakuM 06pa3oM Tabnumue chopmMmnpoBaThb
eLLe oAnH cTonbeL, B KOTOPOM paccumTaTb CTOMMOCTb NOTPe6NeHHOM 3neK-
TpoaHeprun. ims ctonbya «CToMMOCTb» MOXHO BBECTU B TPETUIA CTONGEL,
3anpoca (B peXxmmMe KOHCTPYKTOpA).
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3afaHve pacyeTHOW (hOpMY/ibl NPOLLLE BbIMOMHUTL C MOMOLL b0 NOCTPO-
UTens Bblpa>KeHuid. s 3anycka aToro Mactepa Kypcop ycTaHaB/IMBAETCH
B nosie «CtoumocTb» 1 HaxkumaeTtcs [Ctrl]F2 (puc. 104).

e v
[locTponTesE ELIpaXEHMMA E;a
CTouMocTe ! [MoThefneHHaA 3nekTposHeprMA] [KONMUECTED SNekTposHERrAA]*0, 4]
OTMEHa

ez |
ﬂ j }‘{| il And Or ‘Nnt Like| ﬂﬂ BCTaeuTe | Cnpaexa |

(] MNOTpedneHme: uTaro A | Kog <3IHAUBHME >

& TaBniuel Aata zamepa
KOMMUecTED >NeKTpozHeprim

*

i

O norpetivmen
v o
(3 zanpoce:
@ Farms
3] Reports A
< >

|EEI CONN3YEHHAA MEKTO3HE

Puc. 104. MocTpouTenb BbIpaXeHNI

B (hopmynax 3HaK ABOETOUMA O3HaYaeT NPUCBOeHMe pe3ynbTaTta. B ne-
BOM HV)KHEM OKHE NMOCTPOUTENS BbIPAXEHMWI NPUCYTCTBYET CNNCOK 06b-
eKTOB 6a3bl JaHHbIX, KOTOPble MOTYT 6bITb MCNONb30BaHbI B KAYeCTBE UC-
TOYHMKOB B (hopmynax. CrefyeT OTKpPbITb rpynny «Tabnuubl», Bbl6paTh
Tabnmuy «MoTpebneHHas aNeKTPOIHePrus», a B Hell none —«KonnyecTso
3M1eKTPO3HEPrun» (B CpefHEM OKHe). 3HaK «!» 03HavaeT onepauunto «ceblfi-
Ka», Onepauuio YMHOXEHUS MOXHO BblOpaTb Ha NaHenu, Hy a KOHCTaHTy
0,4 (UeHy KnnoBaTT-4yaca) BBECTU BPYUHYIO.

Pe3ynbTaTOM BbINOJIHEHMA 3anNpoca B 4aHHOM cyyae 6yaeT CHoBa Tabnn-
La n3 93anuceit, Tak Kak B rpade "pynnosble onepauum B nose «CTOMMOCTb»
KOHCTPYKTOP 3anpoCcoB MOCTaBUA 3HAYEHUE «N0 YMONYaHUo» — I pynnu-
poBKa. IMocKoNbKY 06beiHEHMe 3anunceli No 3Ha4eHUsIM B MepBOM U Tpe-
TbeM MOSAX HEBO3MOXHO (HET MOBTOPSIOLLMXCSH 3HAYEHWUI cpasy B ABYX
nonsx) — rpynnupoBKa No CyTu fena He BbINOMHAETCS. VicnpasnseTtcs
aTa cMTyaums npocTo. B MpynnoBbix onepauusx nons «CTOMMOCTb» HY>KHO
nocTaBuUTb Sum — BblI6paB onepaLunio CyMMUPOBaHWSA 3HAYEHWIA B rpyn-
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nMpyembIX 3anucsax. PesynbTaT BbINOIHEHUA 3anpoca AO/MKEH OblTb Kak
Ha puc. 105. Mocne 3TOro 3anpoc MOXHO 3aKpbITb C UMeHeM «[oTpebne-
HUE: UTOro».

TS Cxema ZaHHbix _ﬂ MNOTpebnenue: ... X
Pamunua Sum-Konauye CroumocTb
MBaHos| 120 48
[NeTpos 150 60
Cuoopos 180 72

3anuce: M 1u33 L { I

Puc. 105. Pe3ynbTat 3anpoca «IotpebneHune; Utoro»

3anpoc «OnnaveHo: UTOro»

B naHHOM 3anpoce He TpebyeTcs AOMNONHNTENIbHOTO MO C BbIYUC/IEHN-
AMW, a BO BCEM OCTa/IbHOM OH CO3/iaeTca No aHanoruu ¢ npegblayLmm 3a-
npocom. ICTOYHUKOM B JaHHOM Cydae SABNA0TCA Tabnuuybl «MoTpebuTte-
nm» N «OnnayveHHas 3NeKTPOIHEePrus», a pesynbTaT BbINO/HEHUS 3anpoca
[0/DKEH COOTBETCTBOBATb NOKa3aHHOMY Ha puc. 106. CoxpaHUTe AaHHbIN
3anpoc nof nmeHem «OnaaveHo: UTOro».

~ i OnnayeHo: nrtoro X

damunnms Sum-Cymma
NBaHOB 38
MeTpoB 48
Cupopos 58
3annes: H < 1us 3 > N » V.

Puc. 106. 3anpoc «Onia4yeHo: UTorox»

3anpoc «3a40/HKEHHOCTb>»

OTnnymem faHHOTO 3anpoca OT NpeablAYyLWNX ABAETCA UCNOMb30BaHMe
B Ka4eCTBe MCTOYHMKOB TaKXe 3anpocoB «IMoTpebneHme: ntoro» n «Onna-
YEHO: UTOro». B OKHe KOHCTpYKTOpa 3anpoca onpeaenstoTca NCTOYHUKN
[laHHbIX 1 hopMUpyroTCca HeobxoanMmble nons (puc. 107).

Mexay nonamu «®amuina» 3anpocoB YyCTaHOBUTE BPYYHYIO CBS3b,
a B none «3af0/1HXeHHOCTb» C MOMOLLbI NOCTPOUTENSA BbIPAXXEHWNI 3anu-
wuTe opmyny:

157



OCHOBbI MPEACTABNEHUA V1 OBPABOTKN JAHHbIX B LIM®POBLIX CUCTEMAX

3afomkeHHOCTb: [MoTpebneHue: ntoro]! [CToMmMocTb] -
[OnnayeHo: ntoro]! [Sum-Cymma onnatbl]

Pe3ynbTaT BbIMOMHEHWUS 3anpoca JOMKeH COOTBETCTBOBAThL puc. 108.

X5 Cxema gaHHbLK _i MNOTpefneHue: uTara _ﬂ Onna4eHo: utaro ’ jj 3aponiKeHHOCTL | X
-~
NOTpebneHune: UToro QnaaueHo: Toro [=
Tamumna Damunua
Sum-Konu4ecTeo anekt Sum-Cymma onnatsl
CTOUMOCTL -
< »
Maone: | damunua CToumocts Sum-Cymma onnatel 3340MKEHHOCTh: \_
MmA Tabauust: (MOTpednenue: utoro | MOTpefaenue: utoro | ONAAYEHO: MTOTO L‘
IpyNNoEaRA Onepauna: |Mpynnupoeka sum Sum Sum
CopTupoeka: v
BLlBO Ha 3KpaH:
Yenoewe otBopa:

Puc. 107. dopmupoBaHue 3anpoca «3af0/KEHHOCTb)

4 j gnnayeHo: UToro l __T}] 3a.q,omxermncr|.:“'-‘,‘l X
Pammununa Sum-CroMmc  |Sum-Sum-Cy | 3agonHeHHC
MeaHosB 48 38 10
MeTtpoe 60 48 12
Cwgopos 72 58 14
3anuce: W 1usz L { Mouck

Puc. 108. 3anpoc «3af0/mKeHHOCTb»

CoxpaHuTe 3TOT 3anpoc Noj MMmeHeM «3a0/MKEHHOCTL». B noAroTos-
NEeHHbIX 3anpocax UCMnonb3oBanacb TObLKO 04HA (PYHKLUA U3 KaTeropum
NTOroBbIX —CyMMUPOBaHus. Kpome Hee, npy NoABELEHUM UTOTOB B rpyn-
nupyembIxX 3anncax Access npefnaraet UCNob30BaTh ellle BOCEMb CNefy-
lOLLLI/IX (hYHKUWIA:

* Avg —cpefHeapupmMeTUYECKOe 3HaYeHNE;

* Min —HauMeHbLlLee 3HaYeHNE;

e Max —HanbornbLlee 3HaYEHNE;

» Count —KO/IMYECTBO HEHY/IEBbIX 3aMUCEN;

» StDev —cTaHAapTHOE OTK/IOHEHWE 3HaYeHW Nons;
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13. OcHoBbl paboThl B Access

e Var—paucnepcus 3Ha4eHni nons;
* First—nepBoe 3HayYeHMe NoNs;
* Last—nocnegHee 3HaYeHMe Nonsg.

Jtan 4. PaspaboTka hopm AN BBOAA AaHHbIX

OCHOBHOe Ha3HauyeHue hopMbl B Access — 06ecrneyunTb Ya0OHbIN pe-
XXMM BBOAA laHHbIX B 6a3y. TeM He MeHee, (hOpMbl MOTYT 6bITb UCMO/b30-
BaHbl TaKXe W AN5 BblBOAA AaHHbIX, UX KOPPEKLUNKN, YNPaBNeHNA MaKpo-

caMu Unu npoueaypamu, BbiBoJa Npeaynpexaarowmx nm aBapuinHbix
COOOLLEHNI U T. M.

MpocTas thopma 4151 BBOLA HOBbIX MOTPe6buTESEN

MepBble Warn no NPOeKTUPoBaHUO HopMbl NOAO6GHbI TEM, YTO BbINO/I-
HANWCH NPY CO34aHNK 3aNPOCOB: Ha 3aknagke Co3sfaHue 3anyckaetca Kok-
CTPYKTOP hopM. OKHO KOHCTPYKTOpPA B laHHOM C/ly4yae MMeeT AoCTaTou-
HO CBOE06pa3HbIii BUA 1 HOBbIE 31eMeHThI (puc. 109).

1 KCTOBOILO [EXTpO3Heprvn : Dasa a3 e
rj/ DIGMEHT «II0IIC T¢ 0 Kuaornka pexxnva « BeiGop 0ObeKToB» L
-~ | BBOJIa» e PaBota c Bazami gk _—— ——— Z
=R sl NN M—@dj A o
= [y | == H 1
e T R ABOFEEE S s B T = .
Pexum | LWpugT | CeTka Imbnes - _ e ofasuts CTpaHuua
. . —)/u>§1/—-‘ E#oe s@o £ -5 2 ceoiicrs
PE_K\?‘.\L-I DIIEMEHT «HAaIHACHY NemeHTEl yNpaeneHua Iﬁ)m{ﬁ MacTepa IeMe B |
w 1| ¥7 Crema ganmex | 37 TIOTDEGAEGHUE: HTOTO ‘I'ﬂ OnnayeHa: uToro l@ J,., ==y T
L1 R R R R R R R (I L A R LI T
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BLi| -
Qill-
X
v ||’
e
o |-
=
g - iPa6oqee tione Oy IyImero okHa |
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Puc. 109. OKHO KOHCTpYKTOpa (PopMbl
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OCHOBBbI MPEACTABNEHNA U OBPABOTKM JAHHbIX B LIN®POBbLIX CUCTEMAX

dopmMa —3TO «MNPOEKT» OKHA, KOTOPOE B CBOEM COCTaBe MOXeT UMeTb
06bIyHble B Windows-cTaHfapTe afieMeHTbl ynpasneHus (KHOMKK, nepe-
KntoyaTenn, nons TeKCTOBOro Beofa M np.). B cBOO ouvepenb, Kaxablii
3NEeMEHT, pa3MeLLEHHbI Ha )opme, UMEET CBOM Habop napameTpoB UNu
CBOWCTB. MpoeKTUpoBaHMe PopMbI B MPOCTENLLIEM CNyyae CBOLMTCS K Bbl-
bopy TpebyeMbIX 3/1EMEHTOB yNpaBieHUs, pasMeLLeHn0 UxX Ha gopme
N YCTAHOB/IEHWNIO CBOMCTB 3TUX 3/IEMEHTOB.

CospaBaemast popma byfeT ncnonb3oBaHa 414 BBOAA AaHHbIX B TabnuLy
«MoTpebutenn». Mo3aToMy nepBbIi LWAT ee MPOEKTUPOBAHMUA —onpejene-
HWe yKa3aHHOW TabnnLbl B Ka4eCTBE UCTOYHMKA (COOCTBEHHO, Y NPUEMHU-
Ka) faHHbIX. CBOMCTBO VICTOYHMK 3anuceil MPUCYTCTBYET B OKHE CBOMNCTB
(hopmbl Ha 3aknagke O6Lye.

OKHO CBOWCTB (hOPMbl aKTUBU3UPYETCS ABOMNHBLIM LLLETYKOM Ha 06na-
CTV BblAenieHns popmbl (KBaAPaTUK B BEPXHEM /IEBOM Yy, Ifle HAYMHAKOT-
CAA IMHEN KN KOHCTPYKTOpPa POpMbI). TOro e pe3y/nbTata MOXHO JO0CTUYb
1 KoMaHaoi CBOMCTBA M3 KOHTEKCTHOIO MEHIO (hopMbl (MPaBoi KNnaBuLLei
MbILKW, KOTAa ee yKa3aTe/lb HAXOAUTCA Ha 061acTu BblgeneHns PopmMbl).

Mpy NomMeLLeHUN Kypcopa B Mose cBoCTBa ICTOUHMK 3anuceit cnpasa
NOAB/AOTCA Be KHOMKWN: CNUCKa M NOCTpouTeNA 3anpoca. BaaHHOM cny-
yae He06X0AUMO HaXKaTb Ha KHOMKY CMMUCKa 1 B HEM Bbl6paTb (M0 UMeHW)
Tabnuuy «Motpebutenn». Mocne 3T0ro HEO6XOANMMO HaXKaTb Ha KHOMKY
[o6asnTb nonsa B rpynne Cepsuc Ha 3aknagke KoHCTPyKTOpa, B pesy/bTa-
Te Yero Ha paboyem CTo/e NosABAAeTCA 4ONOIHUTE/IbHOE OKHO, B KOTOPOM
nepeymncnsaoTcsa Bce Nons Tabnmubl. M3 3T0ro oKHaiMbo no oTAebHOCTH,
Nnn60 BMeCTe (BbIAeNB LLEeNYKOM MepBoe noJsie, a3arteM, yaepxusas Shift, —
BCe Moc/ieAytoLLme nons) cnegyer nepetawmtb nona «Kog» n «daMmmnna»
Ha NPoeKTUpyemyto popmy. «bpocaTb» NONS Ha POPMY NlydLle Ha paccTo-
AHUMN 2,5—3 CM 0T N1eBOr0 Kpas (OPUEHTUP —rOPU30HTa/IbHAA INHENKa).
[eno B TOM, YTO KaXAbli pa3 cfieBa OT 3/ieMeHTa ynpas/ieHUs Ha opme
pacrnonaraeTca npucoefuHeHHas Hagnuce. NepeBoHavasbHO OHa COBNaja-
eT c uMeHeM nong (puc. 110).

Ha 3ToM Xe puUCyHKe yKa3aHbl MapKepbl, C MOMOLLbI KOTOPbIX MOXXHO
N3MEHUTb pasmepbl 3/IEMEHTOB (POPMbI 1 UX pacnonoxeHue. LobeliTech
cnefytwoulero suaa (puc. 111).

PeXXum nepemMeLLeHNs sneMeHTa MHAULUPYETCA yKasaTeiem B BULE PYKU
C HanpaB/IeHHbIMW BBEPX NabLaMu.

OcTtanocb NpoBepuTbL PopMy B AeNCTBUN. [ 3TOr0 MOXHO BbIGpaTh
Pe>kyM (hopMbl U3 KOHTEKCTHOIO MeHI0 popMbl (NpaBas KHOMKa MbILLKK
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13. OcHoBbl paboThl B Access

Ha 061acTy BblgeneHns GopMbl) UM COOTBETCTBYHOLLEN KOMaHLON MEHIO
Bug. MonpobyiiTe fo6aBnTbL B 6a3y HOBbIX NOTpebuTenein. Hanpumep, Ce-
MEHOB C KO40M 4, AHpeeB C KOAOM 51 T. N. 3akpoiTe (hopmy Noj UMeHeM
«KnneHTbI» 1 NpoBepbTe N3MEHEHUA B Tabnuue «Motpedutenn».

Mapxkeps! A Mapxkep ams
HM3MCHCHHUA HE3aBHCHMOTO
[ | Pasmepos g g o TOPOMCIICHILL o gy
j ¢ | 2TICMCHTOB CBSI3QHHBIX
“‘“'““<"°”‘ 7 JIIEMCHTOB
1 \\ /
u n
- qDa.’JrVU‘IMﬂ: Damunus
] [ [ [
: [
R Ho,n,} Kog
- ‘ ™~
) [pucoenuneHHbBIE YIpaBIeHHs
4 HA/IMUCH ‘ ‘ ‘
Puc. MO. PacrnonoxeHve nNpucoeanHeHHbIX Hagnucei
* O6nactb faHHbIX
oa: (on damunn- damunnsa

Puc. 111. Pa3paboTka thopmMbl, NepBbIi 3Tan

BHOBb OTKpoWTe hopmy «KIMEHTbI» B peXUMEe KOHCTPYKTOpa. JKcne-
PUMEHTa/IbHbIM MyTeM YCTaHOBUTE CMbIC/T TaKUX CBOMCTB, Kak lognuce,
O6naeTb BblaeneHusi, KHonku nepexoda, Tun rpaHuubl, KHoNku... O3HaKoMb-
Tecb C peXXMMoM JleHTouvHas ghopma, Tabnmua. HoBOe 3HavyeHue CBOWCTB
(hopmbl BCTYNaeT B CUJTy NOC/e 3aKPbITUS OKHA CBOWCTB.

Cnepytowuii lwar —pao6asneHmne Ha (opmMy anemMeHTa. MycTb TaKoBbIM Oy-
[eT Hagnuceb. B pexxrme KOHCTPYKTOpa HaXKMMaeTcA KHonka Hagnueb n Kyp-
COM MbILW KN Ha O6nacTy AaHHbIX (hOPMbl PaCTATMBAETCS 30HA Pa3MeLLLeHUS
anemeHTa. [ocne oTNyCcKaHUA KHOMKW MbILLKW aBTOMATUYeCKM BKNHOYaeT-
CA peXXMM BBOJa TekcTa. JonycTum, aTo 6yfeT NosCHeHWe 4N Nonb30Ba-
Tenen hopmbl «BeeanTe KO U pamMunio NoTPebUTeNs 31EKTPOIHEPT NN,
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Mocne HeOBXOAUMBIX MaHUMYNALUMWIA CBOWCTBAMW 371IEMEHTOB (hOPMbI
no6enTeck BUAa Kak Ha puc. 112,

N5 noTtpebneHue: ntoro OnnayeHo: ntoro "X.1? 3agomkeHHocTb ‘1 J§] KnueHTb/l ) X

BeeanTe Ko U hamMumnumio noT pebnTeNnsa afNeKT Po3aHeprun
Kogz: 4 damunns: AnekcaHapos

3anucb: H ~™J4 uns 4 Y ono HeTt dmnbTpa Mouck

Puc. 112. dopma C HaAMMCLIO

C nomoLLbio (hOpMbl MOXKHO NPOBEPUTHL B AeCTBUM NapameTpbl 06be-
AnHeHNs Tabnuy, ®opmoii «KnmeHTbl» 3aMeHUTe Kog IBaHOBa, Hanpumep
Ha 11, 1 NpoBepbTe, Kak Npu 3TOM U3MeHUUCb Tabnmubl «lMoTpebneHHas
3NeKTPO3HePrus» n «OnnavyeHHas 3NeKTPO3HePrus». OUYeBUAHO, UTO pe3y/b-
TaTbl BbINMO/THEHMSA 3aNPOCOB 40/IXXHbI OCTATLCA MPEXHUMU. [1poBepbTe 3TO.
BepHuTte BaHOBY NpeXHUIA Ko, yaanuTe 3 6a3sbl CemeHoBa 1 AHApeeBa.

YnyduleHHas hopma 1A Tabnuubl «Motpebutenm»

B co3pnaBaemoii 6a3e laHHbIX KOLOM NOTPe6buTeNs ABNSETCA ero nopsas-
KOBbIn HOMep. M03TOMY MOXXHO OrpaHMyYnTL 06bEM BBOANMOW MH(OPMa-
unmn B Tabnmuy «Motpedutenn» ToNbKO hamuansMm aboHeHTOB, a npucea-
nBaTb 0YepeHON Kog byaeT cam Access.

[nsa atoro B Tabnuuy «MoTpebutenu» npuaeTcs 406aBUTb HOBbIN CTON-
6eu, Hanpumep ¢ uMmeHeM «geHTugukaTop». LienecoobpasHee genartb 310
B peXXnme KOHCTpPYKTOopa Tabnuy,. Cpasy e TUNOM JaHHbIX HOBOrO Mons
ycTaHoBuUTE CUETUMK.

MNpoBepbTe: 3HaYeHMA B Nofax «Koa» n «aeHTUdukaTop» LOMKHbI CO-
Bnagarb. CrefyoLmnm warom Heo6xo4nmo none «aeHTupunkatop» cae-
NnaTb CBA3aHHbIM 415 Tabnuy, 6a3bl aHHbIX. CHavana yaanstoTcs BCe CylLle-
cTBYytOLMe cBA3M Mo nonto «Kog» (MeHto Cepsuc KomaHaa Cxema faHHbIX).
3atem c nons «Kog» B Tabnuue «Motpebutenn» CHUMAaeTCs CTaTyc KitoYe-
BOrO MOJIA —KJ/IHOYEBbLIM MO/EM HEOOXO0AUMO CAenaTh «VAeHTUPUKaTop».
MMocne vero cea3u MexXxay Tabnuuamm ycTaHaB/IMBaKOTCA BHOBb, HO CO CTO-
POHbI TabMLbI «OTPe6UTENN» B HUX YHacTBYET rnose «aeHTupmkarops.

MpoBepbTe: BbINOMHEHHbIE B 6a3e Npeobpa3oBaHUs He AO/HKHbI 3Me-
HUTb codep>kaHue TabnuL (Kpome Tabnunubl «MoTpeduTenn») n pesynbra-
Tbl BbINO/IHEHWSA 3aNpPOCOB.
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13. OcHoBbl paboTbl B Access

Ypanute ¢ hopMbl 3M1eMEHT «Koay», 106aBbTe 3M1EMEHT «AeHTUPMKa-
TOp», UCTOYHUK 3anMnCcu — COOTBETCTBYHOLLee nose Tabnuuybl «MoTpebu-
Tenn». Tak Kak 3neMeHT popMbl «aeHTU(MKaTop» CBA3aH C NoneMm —
CYETUMKOM Tab/mLbl, NPU NOMbITKE €r0 N3MEHEHWS B CTPOKE COOOLLEHWI
nosBNsSeTCA NpefynpeauTenibHas Hagnueb. O NCKNKYEHUS 3TOR CUTY-
aumm cBorcTeo JocTyn nons «aeHTudnkaTop» yCTaHOBMTE B 3HAYEHME
HeT nnun cBoicTBo bnokuposka B 3HaveHue [0. MpoBepbTe, U OCTaBbTe,
Ha Ball B3rnsg, 60nee NpefnoyTUTENIbHbINA BapuaHT. I3MeHUTe Hagnuch
Ha (hopme (ybepuTe ynoMmnHaHne 0 HE06X0AMMOCTY BBEIEHUS KOAA) U [10-
6aBbTe C NOMOLWb0 (hopMbl «KNNEeHTbI» B 6a3y faHHbIX HOBbIX aOOHEHTOB
¢ pamunuammn Hukonaes, Ceprees, AneKcaHApoB.

MpocTas dopma A4n1s BBoAa NoKasaHWA 31eKTPOCUETUMKOB

HasHauyeHunem 370 hopMbl 6yaeT BBOA B 6a3y HOBbIX JaHHbIX MO pac-
XO[l0BaHWIO 3/IEKTPO3HEPrMK aboHeHTaMn. BKaoumTe pexxmum KOHCTPYK-
TOpa (hOpMbl U B KaueCTBE UCTOYHMKA 3amnunCeil BbIbepnTe Ha 3TOT pas3 Ta-
onuuy «MotpebneHHas 3NeKTPOIHEPruns». MNMepeHecHUTe U3 3TON TabnuLbl
Ha co3gaBaemyto (hopmy nons «fata 3amepa» M «KoanmyecTso 3/1eKTPO3-
Heprum». NMOCKONbKY pacxoj 3/1eKTPO3Hepruy BrnosiHe nepcoHnpunumpo-
BaH, Ha (hopMe LO/MKHO ObITb MoNe Ans 3ajaHnsa hamunnm noTpebutens.
OpHako Takoro nons B tTabnuue «MotpebneHHas 3NeKTPOIHEPTUsA» HeET.
EcTb none «Kogy», HO 3acTaBnAaTh OyAyLLEro nonb30BaTens 6asbl 3an0NHATb
WMEHHO 3TO Nnone B 406aB/geMoii 3aNnUCcK He BMOSTHE KOPPEKTHO.

Bce npob6iembl pewwaeT fobasieHne Ha (hOpMY 3/1eMeHTa nosie co cnu-
ckom. C OfiHOW CTOPOHbI, OHO MO3BOIUT NOJIb30BATE/O BblOMPaTL haMu-
NN N3 yXKe nMetoLerocs peectpa (tabnuua «MotpebuTtenn»), a BO-BTOpPbIX,
BMecTO hamunmu B none «Kopg» tabnuuybl «MoTpebneHHas 3neKTpoaHep-
rmsa» nomellaTs 3HaYeHne naeHTupunkaTopa aboHeHTa.

Ha naHeniv anemMeHTOB HaXXMMaeTcsA KHomnKa [ofie co cnuckom, nocse nepe-
TacKMBaHMA KOTOPOW Ha (hopMy OTKpPbIBAETCA OKHO Auaniora CosgaHue nonei
CO CnuckoM. Ha nepBoM OKHe CrieflyeT 0CTaBUTb pagno-nepeksoyaress B no-
noXkeHnm O6BLEKT MOJEe CO CMMCKOM BYAeT UCNob30BaTh 3HAYEHUS U3 Tabnn-
Libl MY 3anpoca. Bo BTOPOM OKHe creflyeT BblopaTb Tabnmuy «oTpedutenms.
B TpeTbeM OKHe KHOMKOM > B NOAOKHO BblOpaHHbIe NONS MEPEHECTU nose
«Pamunnns». B 4eTBEPTOM OKHe HacTpanBaeTCA COPTMPOBKA UK BblOMpaeT-
A ee OTCYTCTBME. B NSATOM OKHE MPOM3BOANTCA HACTPOMNKA LUMPUHBI «MONA
CO CMUCKOM» N CKPbIBAETCS K/K0UeBOe none. B wecTomM okHe guanora Heob-
XOAMMO BblOpaTh COXpaHeHue 3Ha4YeHWs NS Co CMUCKOM B CTON6Le «Kogy.
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MocnefHee OKHO MacTepa no Co3faHuto Noseli Co CNMCKOM NO3BONSET onpe-
[eNNTb NPUCOEANHEHHYIO HAAMNNCH 3/1eMeHTa (Hanpumep, «ABOHEHT),

YcTaHOBWTE CBOMCTBO BBOJ AaHHbIX (hOpMbl B 3HaYeHue [a 1 nonpo-
OyWiTe C ee NOMOLLbIO BBECTU 3aMep ANs noTpebuTens Hukonaes, BbINO-
HEeHHbIN, K npumepy, 20.01.2019 n cocTaBnsowmin 25 kBT-yac. CoxpaHu-
Te popmy nof MmeHeM «loKazaHUA 3N1EKTPOCUYETUUKOB.

YnydlleHHasi hopma 4718 BBoAA NOKa3aHWI 3/1eKTPOCHETUMKOB

Access UMeeT creluanbHble CpeacTBa, ynpowatoLme 3anonHeHne 6asbl
[aHHbIX. Bo-nepBbiX, 3TO Macky BBoda. Ana nong «/[ara 3amepa» (hopMbl
«lMoKa3aHUs 3NeKTPOCUYETUMKOBY» B PEXMME KOHCTPYKTOpa aAns Macku Beo-
[aBbloepuTe BapmaHT «KpaTkuii popmart gatbi». B ;aHHOM Cnyyae peKOMeH-
JyeTca 0CTaBUTb BCe YCTAHOBKW, npepanaraemble MacTepom. B utore 6yaet
chopmMuMpoBaHa Macka 13 Tpex napameTpoB, pa3fe/ieHHbIX CUMBOJIOM «;».
MepBblii (0653aTeNbHbIN) NapameTp 0b6ecneynBaeT 0653aTe/bHOE 3ano/He-
HuWe aaTbl unppamn (cumeon 0), pasaeneHne Nons Ha Tpy 30HbI (pasgenu-
Te/lb —TOYKN) U HanpaB/ieHMe 3arno/IHeHMA crnpaBa Ha1eBo (MO YMOTHaHUIO).
BTopoli 1 TpeTuin napameTpbl (He06a3aTeNbHbIE) NPEANUCLIBAOT COOTBET-
CTBEHHO COXpaHeHMe Mackuy B 6a3e 1 UCNO/Ib30BaHWE B Ka4eCcTBe 3amno/iHu-
TN CUMBOJIA HYDXKHETO nogyepknBaHus. MNpoBepbTe «MacKy» B JeACTBUN.

MimeeTca BO3MOXHOCTb eLlle yNpOoCTUTbL BBOA AaThl 3aMepa C MOMOLLbIO
BCTPOEHHOW (hyHKUMK Date () B cBOMCTBE 3HAYEHME NO YMONYAHUIO NONS
«[arta 3amepa». ®yHKUMsa Date () BO3BpaLLlaeT TEKYLLYH AaTy B KPaTKOM
(opmate (44.MM.ITTT). BbIMNOMHAETCA 3TO C NOMOLLbIO Y>XKe UCNO/b30BaH-
HOro paHee MNocTponTENs BbIpa>KeHWN.

BBoavMble B 6a3y faHHbIe UMEET CMbIC/T KOHTPO/IMPOBaTb Ha AOMYCTY-
Mble 3HavyeHus. Tak, HanpumMep, ata 3amepa He MOXXeT ObITb 60/bLUE, YeM
Tekywas. LonoSIHUTENIbHbIM YCNI0BUEM MOXET 6bITb ry6uHa peTpocnek-
TUBbI, HANPUMEP Nonyroaune. B okoHYaTeIbHOM BuAe CBOMCTBA NoNA «/aTa
3amepa» (hOpMbl MPUHUMAIOT BUJ, COOTBETCTBYHOLMIA puc. 113

lMoKa3aHUA cyeTUMKa He MOTyT ObITb KaK OTpULaTeNbHbIE, TaK 1 NMPEBOC-
X0AsLLMe HEKOTOPbIM Npegen, gonyctum, B 1000 KBT yac Ha o4HOro notpebu-
Tens B Mecsy,. JaHHoe yC/oBye peasin3yeTcs B BUJE BblpaXKeHUS B CBONCTBE
nonsa KonmyecTso aneKTposHeprum (puc. 114). OcTasnbHble CBONCTBA NONS Ha-
CTpanBaroTCA B COOTBETCTBMM CPUCYHKOM. B laHHOM cnyyae undpa «9» B Ma-
CKe BOJa onpesenseT o6y HeobA3aTenbHY0 Ludpy. CTpoKa «KBT-4ac» Bbl-
BOANTCS B Nosie 6e3 M3MEHEHUn U OTHOCUTCA K CMMBOMAaM Macku. TpeTuii
napaMeTp Macku B J]aHHOM C/lyyae 3a7iaeT Npo6en B Ka4yecTse 3anoHUTENS.
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OKHO CBOACTB x
BozmoxeH eeifop: Mone

JaTa zarepa v

Maker | AaHHble | CoBeimua | dpyrie Bce
JaHHkEIe [aTa zamepa
bopmar Tekcra OBbIYHBI TEKCTI v
IMacka BECAA 00.00.0000:0:_
ZHAYEHUE NO YMOAYIHUHD =Dater)
YCNOBME HA SHAYEHNE <=Date(} And »Date()-153
CoofiweHne of owmnbke HekoppekTHaA AaTa 3aMepa
MpUMEHEHUE GETOGUNBTRE MapameTp Ga3bl JaHHbIX
Jdocryn Aa
ENOKWPOBKS Het
CMmapT-Tern

Puc. 113. CoiicTBa nonsi laTa 3amepa

KONM4YecTBO 3N1eKTPO3HEPTUN

MakeT [AaHHble Cob6biTMa  [pyrue Bce
fAaHHble KonunyectBo 3neKkTposHeprum
dopmart TekcTa OG6bIYHbI TEKCT
Macka BBofja 9990" kBT-4ac" 1—
3HayeHne No yMonyaHuio
Ycnosue Ha 3HauyeHue >0 And <1000
CoobuweHne o6 owmnbke OwnboyHoe 3HayeHne 3amepa
MpumeHeHne aBTOUNbLTPaA MapameTp 6a3bl AaHHbIX
JAoctyn Aa
bnoknposka Hert
CmapTt-Teru

Puc. 114. Ceoiictsa nons KonnuecTso 3N1eKTPO3Heprum

B okoHuYaTe/nibHOM BUae popmMa npuobpeTaeT BuA: puc. 115
Te C ee MOMOLLbIO fo6aBNeHMe B 6a3y HECKONbKUX 3anuncen.

| j MoKazaHHA 3NEKTPOCUETUNKOE | =
g MokasaHWA aNeKTPOCYETHMKOB
ABOHEHT AneKcaHapos v
[laTa samepa: 16.09.2019
Konn4ecTso anekTposHepruum: 1 ®BT-4ac
-
3anuee: M 1wzl L ‘ { Mouck 4 | 1l | »

. BbinonHu-

IEEEEEETT

Puc. 115. ® opma [MoKasaHus cHeTUNKOB
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dopma /15 BBOAA JaHHbIX 06 or/iaTe 3a afIeKTPO3HEPTrn0

Ha gaHHOI hopme HeO06X0AMMO Pa3MECTUTb YeTbIpe 3NIEMEHTa:

—one Co CMUCKOM, U3 KOTOPOro 6yayT BblbMpaTbecs (hamuanm notpe-

ouTenei;

—none AN 3afaHuns gatbl NaaTexa,;

—none Ansa BBoAa ONfavyeHHON CyMMbl;

—HaAnncb, NOACHAKLLYO Ha3HaYeHue opMbl.

Mone co cnNUCKOM (hopMUPYETCS MO TOMY XKe aifOpUTMy, KOTOPbI Obls
onpo6oBaH B NpeaplayLler popme. Tak, B none laTa onnaTbl 3a4aeTCs Ma-
CKa BBOAa, 3Ha4YeHe No YMOTYaHMI0, A0MYCTUMOE 3HaYeHNe N TEKCT CO06-
LLLeHMAa NPy HapyLweHnn 3aaaHHoro ycnosens (puc. 116). B none gna BBoga
CYMMbI OMnaThl 334a0TCA CBOMCTBA MaCKK, YC/I0BME Ha 3HAYEHWE N TEKCT
coobuieHmns Kak Ha puc. 117.

ANTN ONNATbI \"
MakeT faHHble Cob6biTua  [Apyrue Ece
[AaHHble [Aata onnatbl
dopmar TekcTa OG6bIUHbBIA TeKcT
Macka BBOja 00.00.0000:0;
3HayeHue no ymonyaHuio =DateO
YcnoBue Ha 3HauvyeHue wm-Date0OAnd >Date0'133
Coob6uweHne 06 ownbke HekoppeKTHasa gata 3amepa
NMpumeHeHne aBTOPUAbLTPA MapameTp 6a3bl faHHbIX
AocTtyn Aa
bnoknposka Het

CmapTt-Terun

Puc. 116. CsoiicTa nons jaTa onnaThbl

Cymma onnartsl '
MakeTt faHHble Co6bITUA Apyrune bee
[AaHHble Cymma onnartsl
dopmar Tekcrta OGbIYHbIA TEKCT
Macka BBOja 9999" py6":.0:" " ~
3HayeHue Mo ymonyaHuto
YcnoBue Ha 3HauyeHue >0
CoobuweHne o6 ownbke Ownbo4yHOoe 3HaYeHWe nnatexa
MpumeHeHne aBTopMAbTPa MapameTp 6a3bl AaHHbIX
AocTtyn Aa
bnokunposka Het

CmapTt-Teru

Puc. 117. CsotictBa nons Cymma onnaThbl
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13. OcHoBbl paboThl B Access

B ntore hopma npuobpeTaeT cnegyowmii sua: puc. 118. BbinonHuTe
C ee NOMOLLbIO Ao6aBneHMe B 6a3y HECKONbKMX 3arnuncei.

‘ 5| Onnauennbie cuera %
»
Onna4eHHble CHETa 33 3/1I@KTPOSHEPIUIO
ABOHEHT MeaHoB v
[ata onnatbl: 10.02.2019
Cymma onnatbl: 2 py6
3amuee: M 4 1wz 12 boMob { nowck 4 [uw] »

Puc. 118. dopma OnjayeHHble cyeTa
3tan 5. PazpaboTka KHONOYHOI hopMbl

[ns npugaHna 6ase faHHbIX TOBApHOro BMAa He06xoaMmMo nopabo-
TaTb Haf ee HTepdeiicom. Hanbonee NPocTbIM 3N1EMEHTOM YNpaB/eHMS
B Windows-npunoXeHusx aBnsa0TCS KHOMKW. AcCess yMeeT aBTomaTuye-
CKM FeHepmpoBaTb KHOMKM 415 BbI30Ba TaK Ha3blBaeMbIX MakKpocoB. Ma-
KPOC —3T0 06beKT 6a3bl JaHHbIX, BbIMONHAOLLNIA NpeaBapuTeNibHO 3a4aH-
HY0 NOCNeaoBaTeIbHOCTb AeMCTBUIA. [leMCTBIIN NpeayCcMOTPeHo 0Koo 40,
BbIGUPAKOTCA OHM N3 PACKPbIBAKOLLEroCcs CNUCKa.

3afiaHve nepBoro Makpoca

MMepBbIM CO3faeTcs Makpoc Ans OTKPbITUA hopMbl «KnneHTbl». [Ans
3TOro Ha 3aknagke CosfaHue rnaBHOro okHa 6asbl JaHHbIX B rpynngpyrue
BbINONIHAETCA KOMaH4a Makpoc. B OKHe 3anycTuBLLErocs npu 3TOM KOH-
CTpyKTOpa makpocos (puc. 119) B none MakpokomMaHAa BblbupaeTcs one-
pauns, B OKHe apryMeHTOB 3afaeTcs, Kakas UMeHHO hopma Jo/HKHa ObITb
OTKpbITa. locne BbIMOMHEHWUA COOTBETCTBYOLLNX YCTAHOBOK COXpPaHUTe
MaKpoc nog umeHem «MakpocKneHTbI».

Pa3paboTKa MaKpocoB /151 0CTas/IbHbIX 06bEKTOB 6a3bl

AHanornyHbIM 06pa3om 3a4atoTcsa elle ABa Makpoca: «MakpocCueTtuu-
Ku» 1 «MakpocCueTa», COOTBETCTBEHHO OTKpbIBatoLme popmbl «MoKasa-
HUSA CYETUMKOB» N «OMNNaYeHHbIe CYETax.
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_U OnnayeHHble cyeTa MakpocKnneHTtol
MakpokomaHAa ApPrymeHThl EipumeuaHue L]
OTKpbITb®OpMYy v KnveHTbl; ®opmMma; ; ;; ObbluHOe

ApPrymMeHTbl MakpoKOMaHfbl

Nmsa dhopmbl KnneHTsl

Pexum Popma
OTKpbITUE hOpMbl B pexunme hopMbl, KOHCTPYKTOpaA,

Tabnuubl MaM NnpocmoTpa. Ans CnpaBKU HaXMuTe

Nma dunbTpa

YcnoBue oTiiopa
knasuwy F1.
Pexum gaHHbIX

Pexxum okHa O6bluHOE

Puc. 119. KOHCTPYKTOp MaKpoCcoB

[ns Toro 4to6bl NONL30BaTENHO pa3pabaTbiBaeMOin 6a3bl JaHHbIX MOX-
HO Obl/I0 KOHTPO/IMPOBATbL HaMO/IHEHNE OCHOBHbIX TabnuL, HeO6XOANMBI
TpY Makpoca, KaX/blii U3 KOTOPbIX OTKPbIBaeT COOTBETCTBYIOLLYHO TabNNLLy:
«MakpocTabnloTpebutenn», «MakpocTabndn3Heprusa», «MakpocTa-
6nOnnata». MakpoKoMaHA0M B JaHHOM cry4yae cny>XuT OTKpbITbTabnu-
Ly, a apryMeHTamm cnefyet 3anpeTuTb PyUYHYHO npasKy Tabnuupl (puc. 120).

| OnnayeHHble cyeTa -I'I MakpocKnueHTtsl | MakpocTabnfoTtpebutenn
MakpokomaHfga ApryMmeHTbI MpumeyaHne
OTKpbITETabNULY Motpebutenu; Tabnuua; TonbKC

AprymMeHTbl MakpOKOMaHfAbI

Nms Tabnuybl MoTpe6utenu BbiGepuTe pexum BBOAA AaHHbIX: "Jo6aBneHue"
Pexum Tabnuua (nob6aBneHne HOBbIX 3anuceit), "'ameHeHue"
PEXUM faHHbIX TONbKO uYTeHue 'V (M3MeHeHMe CcyllecTBYOLNX AN fO06aBNeHUA HOBbIX)

unn "TONbKO 4YTeHue" (MpocMoTp 3anuceid). Ans
cnpaBkn Haxmute F1.

Puc. 120. Makpoc g1 OTKpbITUA Tabnuubl

Mo cxoXXemy NpPUHLKMNY CO3[AKTCA Y MaKpPOCh! AN 3anyckKa 3anpocos.
HasoBuTe ux, Hanpumep: Makpoc3anpoclloTpebneHne, Makpoc3anpoc-
OnnaTa, Makpoc3anpoc3agonKeHHoCTb. OTAeNbHbIN Makpoc Makpoc-
Bbixof, Kak v cnefyeT U3 ero HazBaHUs, 3aBepLlaeT ceaHc paboTbl ¢ 6a-
30/ (MaKpOKOMaH[OM B fJaHHOM C/iy4vae CNyXuUT BbIxog ¢ napameTpom
MoaTeep>KaeHue). MOoNHbIA HAbOP NOMYUMBLUMXCSH MaKpPOCOB CpPaBHUTE
cpuc. 121. HegocTarolme Makpochl 415 OTKPbITUS (POPM cO34at0Tcs aHa-
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13. OcHoBbl paboTbl B Access

NTOTNYHbIM o6pa30M. EAMHCTBEHHbIM OTIMYMEM ONA HUX ABNAETCA yCTa-
HOBKa peXxnma flaHHbIX 3meHeHue.

HecBfzaHHble 06bEKTDI A

3 MakpocBbixoa

3 Makpoc3anpoc3af0/KeHHOCTb
3 Makpoc3anpocOnnayeHo

3 Makpoc3anpocfoTpe6neHue
3 MakpocKnueHTbl

3 MakpocTa6nOnnata

3 MacpocTa6nMoTtpe6urenv

3 MakpocTa6n3n dHeprus

3 Makpoc®opmaKnmeHThl

3 Makpoc®opmallokaszaHus

3 Makpoc®opmaCueTta

Puc. 121. Cnncok makpocoB

PasmeLLieH e 3/1eMeHTOB Ha KHOMOYHOM (hopme

KHonouHasa hopma co3gaeTcs Kak 06bIYHO — KHOMKOW KOHCTPYKTOp
(hopmbl Ha 3aknagke Co3aaHvie rNaBHOro OKHa 6asbl JaHHbIX. ABTOMAaTUYe-
cKas reHepaums KHOMKM Ha 3anyCK COOTBETCTBYHOLLErO MaKpoca BbINO/HA-
eTCsl B MOMEHT «bpocaHus» MaKpoca, BbIGpaHHOr0 Ha 3aKnafke Makpochl
TakXXe r1aBHOro okHa 6asbl fJaHHbIX (CNOC06 «B3AN U TaLLU»).

Kpome KHOMOK, MoJlyYeHHbIX B pe3y/bTaTe «6pocaHns» MakpoCcoB Ha 06-
NacTb AaHHbIX (hOPMbl, 400aB/IEHbI TaKMe 3MIEMEHTbI, KaK Hagnucu u nps-
MOYTONbHUKM (pamMKa). HazHayeHre NpsamMoyro/ibHMKa — CrpynnmpoBatb
POACTBEHHbIE MO CMbICNY 371EMeHTbl (POpMbl. B flaHHOM cnyyae nepBblid
NPAMOYTO/IbHUK OKaHTOBbIBaeT HaAMUCb M KHOMKW OTKPbITUA Tabnuy,
BTopoit 1 TpeTuii NPSAMOYTro/IbHUKN BbINMOMHAKT CXOXME (hYHKLUMK Ans
3anpocoB 1 HopM.

3NeMeHTbI, pa3MeLLeHHble Ha (POpMe, MOXXHO BMeCTe nepemMeLlaTb, Me-
HATb UX pa3Mepbl, BblpaBHMBaTb M T.W. [4Na 3TOro nUX cnegyer BblAeUTb
B 06 M1 6/10K C MOMOLLBIO MbILLIKY CYAEPXUBAHWEM B HAXKATOM MO/0XKe-
HUW KnaBuLwu Shift. Pa3nnyHbIi BUL NPAMOYTO/IbHUKOB 4OCTUraeTcs C Mno-
MOLLbIO UX MHAMBUAYANbHOW HAacTporikK (CBonCcTBa: OPOPMNEHME).
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[ob6eliTecb, UTO6bI B OKOHYATENLHOM BUE KHOMOYHas hopma Bbirnsge-
na cnepytowm obpasom (puc. 122). CoxpaHuTe ee nog umMeHeMm «I naBHas».

2] rnasman | A
»
SHEKTPOCSHTOBHH OEATENBbHOCTb

Tabnmypl (Tonbko NpecMoTp) 3anpocsi ®opmbi (BBOA AAHHDBIX)
[ NoTpebuTenn ] [ Wrorosoe notpebaeHue \ [ HoBele noTpeBuTenu l
[ OnnayeHHas 31.3HePruA l { Wrorosas onnata \ ‘M
[ NoTpe6aeHHan 3n. sHeprus ] [ 3al0/IKEHHOCTD \ l OnnayeHHble cueTa l
I Boixog I
| 3anuce; H 1mzl ”7 { l Mawck |
|EEEEETT

Puc. 122. ®dopma «[I iaBHas»

HacTpoiika nocnenosaTteibHOCTEN Nepexofa no opme

MpoBepbTe feliCTBYE BCEX KHOMOK hopmbl. ObpaTnTe BHUMaHWe, B Ka-
KOW nocnefoBaTeNbHOCTU MNpefnaraeTca UX HaxXumatb (MHave rosops,
«NponAMTECH» N0 POPMe C MOMOLLLIO KNaBULL CO CTPe/ikamun KnaBmarty-
pbl UK Knasuwen Tab). MoyTn HaBepHsKa o4epeHOCTb 06X0aa KHOMOK
He COOTBETCTBYET /IOrnKe paboTbl ¢ 6a30 faHHbIX. TOT NOPAAOK MOXHO
3aMeHUTb C NOMOLLbI0 KOMaH/bl Mepexoabl B KOHTEKCTHOM MEHHO (hOpMbl
B peXxxnme KOHCTpyKTopa (puc. 123).

MocrenoBaTe/ILHOCTE NEpexoaa @]

Pazaen: MocneADBaTENEHOCTE

[0BnacTe AaHHE KHonkal
KHonkal
KHonka2
KHonka3
KHnonkalO
KHonkall
KHonkal2

BEIZENMATE OAHY MMM Kuongal?
HECKONEKD CTROK C
MOMOLLYEHD MBILLM W
paccTaEbTe BbibpaHHEE KHonxkalg
nonA B Hy#HOM

MOCNEADEATENEHOCTH,

’ OH ] [ OTMEHa ] ’ ABTO J

Puc. 123. OnpegeneHve nocaeA0BaTeNbHOCTM Nepexoaa

KHonkal8
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13. OcHoBbl paboTbl B Access

O6nacTbto BblAeNeHNS KHOMKU ABNSETCA KBapaTUK C/ieBa OT €€ UMEHMW.
EAMHCTBEHHOE Hey06CTBO —3/€eCb KHOMKMW MOKa3aHbl NOJ4 BHYTPEHHU-
MW UMeHaMn. BHyTpeHHee NMS 3neMeHTa )OpMbl HAXOAUTCS B €ro CBOM-
cTBe Vima Ha 3aknagke Apyrve nnu Bce. YcTaHOBUTE NocnefoBaTe/IbHOCTb
nepexofoB cHayana no KHoMKam A5 oTKpbITUA (POpPM (BBOZA faHHbIX), 3a-
TeM Mo KHoMKam ansa tabnuu, (KOHTPOb AaHHbIX), & 3aTeM — N0 KHOMKam
ANs 3anpocos. MocnefHel B CNMCKe 04epefHOCTU A0/HKHA CTaTb KHOMKa
«BbIxogy.

Jtan 6. Hactpoiika napameTpoB 3anycka 6a3bl faHHbIX

Mocne TOro Kak co3gaHa v NpoTecTpoBaHa KHoMo4YHas hopma, Heob-
XO4UMO YCTaHOBUTb PEXWUM, NPU KOTOPOM MaHUNynpoBaHue obbekTa-
MK 6a3bl B 06X0[, 3TOr0 OKHa 6b1710 Obl UCKNKOYEHO. VIHaye rosops, npu
OTKPbITMM 6a3bl hopMa «I naBHas» AOMKHa 3anyCKaTbCA aBTOMaTUYECKMN.
OfHVM 13 cnocob0oB 3TOr0 ABNSETCA HACTPOIKa TaK Ha3blBaeMblx Mapame-
TpoB 3anycka. s OTKPbITUS OAHOMMEHHOIO OKHAa HEO6X0AUMO W3 rNas-
HOro OKHa 6a3bl JaHHbIX HaXkaTb KHOMKY Office, 3aTem MapameTpbl Access
1 BbIGpaTh pasfen Tekywas 6asa gaHHbIX. [locne aToro B nogpasgenax Ma-
pamMeTpbl NPUIOXKEHUIA 1 MapaMeTpbl NEHTbI BbINO/HUTbL YCTAHOBKM B CO-
OTBETCTBMU C pUc. 124.

3
v
MapameTpel Access ﬂ 4
OcHoEHLE Mapametphl npuaoKeHuii PN
I Tekywan 6a3a 4aHHbIX ‘ 3aroNoEOK NPUAOKEHUA: | YUET 3NEKTROIHERIIN
Tabmiua 3HBLOK NPHIOKEHMA 0B30p...
KoHCTpyKTOPEl 08LEKTOR
Popma ppocMoTpa: FnagHaa v
Mpasonucaxue
CIpOKa COCTOAHNA
AonanHuTensHo
MapameTpbl NEHTLI M NaHeneli MHCTPYMEHTOR
Hacrporika
VIMA nenTel: hd
Haacrpoii -
KOHTEKCTHOE MeHKD! | (MO yMONYaHuk) | %
LleHTp ynpaBneHnA Be30nacHocTb ] Monmsil Hatop vewo Access
Pecypcsl I:‘ KQHTEKCTHBIE MEHID NO yMON4aHHI
v
oK Ommera

Puc. 124. HacTpoiika napameTpoB 3anycka 6asbl JaHHbIX
Mone 3aronoBOK NPUNOXKEHUS onpeaensiet pasy, Kotopas 6yaeT BbIBO-

AVUTbCS B NEPBOi CTPOKe OKHA 3anylleHHOI 6a3bl laHHbIX. [Mone dopma
NPOCMOTPA HACTPANBAETCS Ha KHOMOUHYIO hopMy. OTMEHWTE NOMHbIN Ha-
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60p KoMaHAa Access, YTOObI MCMOMb30BaNcs COKPaLLEHHbIA, B KOTOPOM OT-
CYTCTBYET OCTYM K CpeAcTBaM pa3paboTKu. TakKe PeKOMEHAYETCA CHATb
onumnto CneuyanbHble KnaBuLm Access, YToobl 1 3[eCb OrPaHUYNTb HECAHK-
LLMOHMPOBaHHbIE AENCTBUA NOMb30BaTeNs 6a3bl.

3anycTuTte 6a3y JaHHbIX 1 NPOBepbTe ee PYHKLMOHMpPOBaHWe. 15 BO3-
BpaTa K npefblayemMy pexxumy paboTbl OKHO MapameTpbl ACCESS MOXKHO
OTKPbITb N3 KOHTEKCTHOIO MEHH 1H0O60I OCTaBLUENCS Ha NNIEHTE KHOMKW.

3tan 7. OKOHuYaTe/IbHOE TecTUpoBaHue 6a3bl JaHHbIX

O6paTtuTe BHMUMaHWe Ha cnegytoulee. Ecnm ana Kakoro-nn6o aboHeHTa
OTCYTCTBYET 3anuncb B Tabnuue «OnnayeHHast 3NEKTPOIHEPTUNA» (HO MMEET-
csi B Tabnumue «MoTpebneHHas 3NeKTPOIHEPTUA»), pe3ynbTaT BbINOHEHNS
3anpoca «3aflo/HKEHHOCTb» AafieK OT 0XWUAaeMoro pesynbTaTa. [encreu-
TeNbHO, B NOMyYaeMoi Tabnuue NonpocTy OTCYTCTBYIOT Te NoTpebuTe-
NN, KOTOpble N3Pacxof0Banv HEKOTOPOE KOIMYECTBO 3/1IEKTPOIHEPTUN,
HO He onnaTunu ero. NpuuynHa —B HEKOPPEKTHOM HACTPOKKe 3anpoca
«3a10/HKEHHOCTb». [1N1S ncnpasneHnsa aToro 3anpoca Heo6XoAnMo ycTa-
HOBWUTb MHble NapaMeTpbl 06beANHEHUS 3anpocos (puc. 125).

MapameTpbl 06beANHEHNS

JNeBas Tabnuua MpaBsas Tabnmua
MoTpebneHue; ntoro OnnayeHo: nToro
NeBblit cTonGeLy MpaBblii cTonGew,
damunua damunua
O | O6befyHeHVe TONBKO Tex 3anunceit, B KOTOPbIX CBA3aHHbIE N0 06enx

TabnuL coBMnajatoT.

®2 O6bemHeHve BCEX 3anuceid 13 “Motpe6neHne: UToro™ n Tonbko Tex
3anuceil 3 "OnnaveHo: MTOro", B KOTOPbIX CBA3aHHbIE NOMSA COBMaAatoT.

C | 0O6begnHeHve BCEX 3anuceii 13 "OnnadveHo: UTOrO" 1 TONLKO TexX
3anuceii U3 "MotpebneHune: UTOro", B KOTOPbIX CBA3aHHbIE NONs
COBMajatoT.

CK OTtmeHa Co3spgatb

Puc. 125. MapameTpbl 06beUHEHWS 3aNPOCOB

Mocne 3Toro Ha IMHUK, rPatnyecKn UNNKCTPUPYIOLLLEN CBSA3b, MOSABUT-
csl CTpenKa, HanpaBneHHast B CTOPOHY 3anpoca «OnnayeHo: UToro».

BbinonHuTe 3anpoc. B pe3ynbTupytolleli TabnuLe nNpucyTCTBYHOT Yxke
BCE aBOHEHTbI, NOTPEGAAIOLNE 3NEKTPOIHEPrMI0. OAHAKO CyMMa 3a0/-
YKEHHOCTW NO-MpPeXHEMY BblUMCNSeTCA HeNpaBuabHO (puc. 126).
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13. OcHoBbl paboTbl B Access

hH TnasHas 3af0MKEeHHOCTb

damnnusa CtonmocTb Sum-Cymma onnatbl 3a0/1KEHHOCTb
MBaHOB 48 26 224
[MeTpos 60 40 20
CemeHOB 9,2
Cnpopos 72 69 3

Puc. 126. MNMprmep BbIMOSHEHMA 3anpoca

Cnegytowmnin war —Koppekumsa Gopmybl, BblYUCAAOLWEN JONT. B Hell
[IO/MKHO ObITb YYTEHO, YUTO OTCYTCTBYHOLLEE Noe B cToN6Ue «Sum-Cymma
onnatbl» NpeacTaBnseT cob0M NyCTyro CTPOKY, 3HaYEeHEM KOTOPOWA ABNA-
eTca BCcTpoeHHasa koHcTaHTa Null. B apuihmeTnyeckoi onepaunm BolumTa-
HUSA TaKoe 3HaYeHMe UCNO0/Ib30BaHO ObITb HE MOXET, MO3TOMY pe3y/bTaT
[N5 NepBOW M TPeTbeit 3anunceil NpocTo He BbluncnseTcs. PewaeT npobne-
MY UCMO/b30BaHWe BCTPOEHHON (PyHKLMK | If— npoBepku ycnoBus B Bbl-
paXXeHUN ANA BbIYUCIEHNA 3840/HKEHHOCTMN.

OTKpoiTe OKHO nocTpouTens BblpaxkeHuin (¢ nomowbio [CTRLI/F2)
B nosie «3af0/MKEHHOCTb: ...» 3anpoca «3af0/KeHHOCTb» B PEXMME KOH-
cTpykTopa (puc. 127) n Bbibepnte Tpebyemyto PYHKLUNIO. B HUXXHER CTpoKe
NOCTPOUTENSA BbIpaXXeHUiA Access NoKasblBaeT Wab/o0H A/11 BbI30Ba BblOpaH-
HOW (hyHKUMK. 3[ecb expr — npoBepsieMoe Ha UCTUHHOCTb BblpaXKeHMe,
traepart —3HayeHune, BO3BpaLLaemMoe (hyHKLMENA B Cyvae 3HaYEHUS UC-
NbITYeMOro BblpaxxeHus «cTuHa», falsepart — 3HaueHune, Bo3BpaLLaemMoe
B C/ly4Yae 3HavYeHUs BblpaXeHus «J10XKb». B BbIpaXXeHWUN, BbIYMCISEMOM 3a-
[O/HKEHHOCTb, 3HAYeHNe OTCYTCTBYHOLLErO naTeXxa A0/MKHO ObITb 3aMeHe-
HO ¢ noMowbio PyHKUnK /Ha O.

Q 3aj0MXEeHHOCTh [Nata/spems - Choose
MTa6nuusl Mo nogmHoXecTBY " Inf
O6paboTka owWMNB0K Switch

=c

3anpochl
PUHAHCOBbIE

=c

Forms O6ume

Reports Mpoeepka
DYHKLUN MaTemaTuyeckne

sosc

CoobuieHuns
YnoasneHme

N T T S TR T

L D ba3sa no y4dyeTty 3/leKTpo:- Vv CTatMcTuUecKne P

I H H | TekcTOBble

W (expn truepart; falsepart)

Puc. 127. Bbi6op BCTPOEHHOW PYHKLMUM
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[na 3TOro BbINOMHNUTE KOPPEKLNIO (hOpMY /bl N0 06pasuy:

3afomkeHHoCTb: [[MoTpebneHme: ntoro]LlCtonmocTs]-
If ([OiwaveHo:ntoro]![8ut — Cymma onnatel] Is Not Null,
[OnnayeHo: utoro]! [Sum — Cymma onnatbl]; 0)

CoxpaHnTe 3anpoc 1 NpoBepbTe pe3ynbTart ero BbinonHeHUa. OH f0N-
YXeH COOTBETCTBOBATL puc. 128.

j [naeHas _T,] 3aponmKeHHOCTh
Damunus CroumocTb Sum-Cymma onnatbl 3a0MKEHHOCTD
WeaHosB 48 26 22
MeTpos 60 40 20
CemeHoB 9,2 9,2
Cupopos 72 69

Puc. 128. 3anpoc 3af0/mMKEHHOCTb
Jtan 8. PazpaboTka NpocToro oTyeTa

OTUeT —3T0 06LEKT 6a3bl AaHHbIX, CNELMaNN3NpPYyOLLMIACS Ha Noaro-
TOBKE Pe3yNbTUPYHOLLMX JaHHbIX B BUAe NeYyaTHOro JoKymeHTa. OTYeThl
MPeaocTaBNAOT LLIMPOKME BOZMOXHOCTU NS FPYNNUPOBKU AaHHbIX U Bbl-
YMCNEHUIA MPOMEXYTOUHbIX UTOF0B. MpK 3TOM AN KX A0M rpynmbl MOXHO
3a/]aTh OT/ENbHbI 3aro/I0BOK, OMNpPeAennTb CBOe NPUMeYaHne, Npon3Bo-
AVUTb apudMeTUUeCKMe onepaLun Kak BHyTpY FpynMbl, TaK U N0 HECKO/b-
KM rpynnam. Kpome aToro, Ans BCEro 0TYeTa MMeeTCsi BO3MOXHOCTb 3a-
[aTb NpUMeYaHue, onpeaennuTb BEPXHUIA N HUXKHNIA KONOHTUTYNbI.

MpPOeKTMpPYyeMbIil OTUET NpeHa3HAYaeTCs ANs aHanm3a flaHHbIX Mo oT-
MyLLeHHOI 3NeKTPoaHeprun. MocTpoeHne oTyeTa 6yaem BbINOMHATH B pe-
XXVIMe KOHCTPYKTOpPa, KOTOPbIli BKNOUYAETC COOTBETCTBYHOLLE/ KHOMKO
B FTaBHOM OKHe 6a3bl JaHHbIX Ha 3aKNaaKe «Co3aaHne». TeXHOM0rms co3-
[aHNs 0TYeTa, Mo CYTW, Ta XKe, YTO Gblfa NPU NOCTPOEHMUMN (HOPM: Ha Ma-
KeT MepeTacKMBalOTCA 3/1EMEHTbI U C MOMOLLbIO CBOMCTB HAacTpanBaroTCs
X NapaMeTpbl.

HacTpoiiKa CBOICTB 0TUeTa 1 KOJIOHTUTY/I0B

CoxpaHuTe BHOBb CO3[aHHbI OTYeT nof HasBaHueM [MoTpebneHne
3apacyeTHbIN Nepuos,.
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13. OcHoBbl paboTbl B Access

Bbibepute Ha NaHenun 3n1eMeHTOB 3/1eMeHT Haanuck, pasmecTuTte B 06/a-
CTW BEPXHEro KONOHTUTYNa, YBeNNUbTE WPUGT A0 12 NYHKTOB M BblGepu-
Te NNOTHYH HacblWeHHOCTb. CamMuM cofepXXaHWemM HaAMUCK MOXKET BbiTb
cTpoKa «lMoKa3aHUA 3N1eKTPOCUYETUNKOBY.

B HMXXHEM KONOHTUTY e NpefyCMOTPUM BbIBOJ HOMepa TeKYLLeli CTpa-
HULLbI 1 06LLEr0 KONNYECTBA CTPaHULL. [ns 3TOro B 06/1aCT HUXKHETO KO-
NOHTWUTYNa pa3MelllaeTca 3nemeHT Mone 1 B ero cBoiicTBe [laHHble 3aaeT-
cAa cnepytollee BblpaXKeHue:

= [Page] & "3 "' &[Pages]

CsolicTBa Page 1 Pages oTueTa cofjep>aT COOTBETCTBEHHO HOMep TeKy-
L el CTpaHuLbl U 06LLee YACNO CTpaHuL, CTpoKa 13" BbIBOAMTCS 6e3 n3me-
HEeHWUR, a CUMBOJ & BbIMONHAET «CKNenBaHue» CTPOKKU. Ana 3afaHuns Bbl-
paXKeHMS MOXHO BOCNO/1b30BaTLCA MOCTPONTENEM BbIpaXKEHWA.

MpucoeAnHEHHYO HAANNCL 3aMEHNTE Ha CTPoKy CTpaHuua 1 BMecTe
CO 3Ha4yeHMem caMoro nons BbIBOAUTE B OTYET KYPCUBOM. Pe3ynbTaTom
nepBOro atana fo/HKeH CTaTb MakeT 0TyeTa, NoA06HbIN puc. 129.

a  [lotpebnenue 3a pacyueTHbIA nepuog;
1t e 1w mim omit cie eie 11010 1wilf 1'12

* BepxHuit KONOHTUTYN
L] 1 1 1 1 1 1 1

Mo casaHina :Tekn poo eTUYN KOB

* 06nacTb AaHHbIX

* HUKHUIA KONOHTUTYN

|CTpaHMI/Ia =[Pape] & 'M3 " & [Papes]

Puc. 129. MakeT OT4YeTa Ha NepBoOM 3Tarne

MpoBepuTbL paboTy OTHETA MOXKHO C MOMOLLbK KOMaHAbl Pexxum rpyn-
nbl Pe>KuUMbl Ha 3aKknagke [MnasHas.

MocTpoeHue 3anpoca A/is oT4YeTa

Ha3HauyeHMe NpoeKTUpPyeMoro otyeTa — NOAroToBUTb B YA0GHOM A/1S
aHanu3a BUfe laHHble 0 NOTPe6NEeHNN 3NeKTPoaHeprun. OTCroa BbIBOJ —
NCTOYHMKAMW AO/MKHbI CYXXWUTb AABE Tabnuubl: «MoTpeduTtenn» n «MoTpe-
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OneHHas 3M1eKTPO3Heprua». BXogHble faHHble 415 0TYeTa onpeaenstoTcs
B CBOMCTBE oT4YeTa MIcTOYHMK 3anuceil. OaHaKo 3aeck TpebyeTcs 3anyCcTuThb
MocTponTenb 3anpocoB (KHOMKa C MHOTOTOYMeM crpaBa OT KHOMKMW pac-
KpblBatoLLerocs cnuncka). MepsbiM Xe fercTBreM MocTpoUTeNb 3anpocoB
3anyckaet guanor lo6asneHve Tabnmubl. BbibepuTe B HeM TabmLbl —uc-
TOYHUKMK (puc. 130).

y r i MoTpe6neHune 3a pacyeTHbIt NEPUOA : NOCTPOUTENb 3aNPOCOB

MoTpe6utenn MoTpe6neHHas aNneKTpoaHeprus

(00]

Ddamunus Kopg
NaoeHTudmkatop Jata 3amepa
KonimuecTBo 3neKTposHeprum
<B
Mone: ®amunusa [Jata 3amepa Konunuectso anekTpoaHeprum
Vims Tabnmubl:  MoTpe6utenu MoTpe6neHHast anekTpoaHeprusi [oTpe6neHHas 3NeKTPO3Heprus
CopTuposka:
BblBOZ, Ha 9KpaH: " o (@) —

Ycnosue otbopa:
wm:

Puc. 130. MNMocTpouTens 3anpocos

Mocne NOCTPOeHUs 3anpoca Ha 3aknagke KoHCTpPyKTopa cneayeT Ha-
XaTb KHOMKY [J06aBMTb NO/St U 0TOYKCMPOBaTh MOoYepeHO Noss 3anpo-
ca, pa3MecTMB NX Ha MaKeTe OT4YeTa MepBOHayabHO Mo ropmsoHTanu. Mo-
cne 3Toro oKHo CrMCOK Moneit MOXHO 3aKpbITh. [poBepbTe paboTy oTyeTa
Ha JaHHOM 3Tare.

CopTunpoBKa 1 rpynnupoBKa JaHHbIX B 0TYeTe

Pe3ynbTaT BbIMO/MHEHWA OTYeTa NOKa ManonpurofeH Ans aHanunsa. ns
ero yny4eHuns BOCNOAb3yeMC BO3MOXHOCTAMMN ACCess N0 rpynnupoBKe
N COPTUPOBKe AaHHbIX. C NOMOLLbI0 KHOMKK ['pynnuMpoBKa Ha NaHen NH-
CTPYMEHTOB W/ B KOHTEKCTHOM MEHHI0 0TYeTa OTKPbIBAETCH COOTBETCTBY-
towee okHo (puc. 131).

Bbl60pOM COOTBETCTBYHOLLLEM KHOMKW HACTpanMBaeTCcsa COPTUPOBKa No da-
MUNKN aBOHEHTOB, 3aTeEM rpynnMpoBKa no gamuanm aboHeHTOB C CyMMU-
poBaHWeM Mo nosto KonnyecTBO 3aNeKTPO3Heprn. M, HakoHel,, COpTUpoBKa
no gaTe 3amMepa BHYTpWU rpynnbl no hamunuun. Ana rpynnuposku damu-
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13. OcHoBbl paboTbl B Access

s Heo6XxoaMMO NpefyCMOTPeTb BbIBO/, 3ar0/10BKa 1 MPUMeYaHus rpynnbi.
Mocne yKa3aHHbIX Ha3Ha4yeHWIi B 06/1aCTW laHHbIX 0TYeTa aBTOMATUYECKN
BbIAENAOTCA 061aCTN 3arooBKa U NpuMeYaHus ans rpynnbl damunms.

rpynnuposka,copTUpoBKa U UTOTH X

t| Coprupoeks ®amunus -
TpynnMpoBKa ®@aMUAMA ¥ HaulHan CA ¥ . N0 BCEMY 3HEYEHHH ¥ . C UTOraMu: KoNHYecTBo 3NeKTpo3Hepr ¥ , O B
€ 33roNoBKoM LENKHWTE, YTofkl 4063EMTE , C pa3AenoM 3aronoeka ¥ . C PA3LenoM NpuueYaHna ¥
HE YAEPKUEETL FPYNNY Ha ogHoil cTpakuue ¥  OcHosHee napanemps! 4

| CopTupoeka AaTta zamepa

Puc. 131. OKHO COPTUPOBKM Y IPYNMNUPOBKY

CnefytoLmm LaroM nepemecTm B 06/1acTb 3arosioBKa rpynmnbl npucoe-
AVHEHHbIE HAANMCK NONeR AaHHbIX oTYeTa. 15 3TOro KaXKAyr U3 HUX CHa-
yana HY>KHO OTAeNNTb OT NOAA KOMaHA0M Bbipe3aTb MeHto NpaBka, a 3a-
TeM BCTaBMTb 13 Bydhepa Ha MOBEPXHOCTL 06/1aCTVW 3aronioBKa. MNMpogenaiTe
3TO TpM pasa, a 3aTeM yBeNNYbTe WPUMDT HaANUCEN, AONYCTMM A0 11 NyH-
KTOB, C/enaiTe ero NA0THbIM MU NOLYEPKHYTbIM.

[ns 3nemMeHTOB MakeTa JONYCTUM PEXMM rpynnoBoro U3MeHeHns o4u-
HaKOBbIX CBOMCTB. Bblennte afeMeHTbl B 04HY 06/1aCTb BbleNeHUs € Mno-
MOLLbIO MbILWKK, a 3aTeM OTKpoWTe OKHO CBoicTBa. ocne yaaneHus
[IBOETOUMSA N3 «ObIBLLNX» NPUCOEANHEHHbIX HAaANUCEN BUA MaKeTa OTYeTa
[0/KEH ObITb NPUMEPHO TakuM, Kak Ha puc. 132. HegocTatowme Hagnm-
CW B MaKeT 0T4eTa MOXKHO 406aB1Tb C NOMOLLbIO 3n1eMeHTa Haanucs naHe-
NV UHCTPYMEHTOB. B 0TBeT Ha 3ameyaHue Access J06aBNeHHbIE HaAMUCK
MOTYT BbITb CBA3aHbl C COOTBETCTBYIOLLMM 3/1EMEHTOM YynpasneHus. MNpo-
BEPbTE OTYET B paboTe.

R R R R I - I I T R IR [ERE S PR A O AR PR B CE AR T IR PR R IR R

¥ Bepxanii konouTuTyn

\ \ \ \ \ IMokasanus afgekTpocueTumKos |

¥ 3aron080K rpynnsl "Gammma

‘ ‘ ¢aMMJ‘IMﬂ] i ‘ ‘ Aara samepa ‘ ‘ ‘ KonLqechomekTpoar‘epmﬂ

* OBnacTb AaHHbIX
damunus [ata 3amepa KonuuecTtso 3,1e-<‘aoaHeaerT

* Mpuneyanie rpynnsl " danms

CPMMAPHbIﬁ PAC)%OJJ,: ‘ ‘ ‘ ‘ T:Sum([Konmqec‘rao aneKTpo:T

* HinHnii konoHTHTyn

. -Cmpdr;.‘nm =[Page] & "uz " & [Pages] J ‘ ‘ ‘ ‘ ‘ J; |

Puc. 132. BTopoii aTan co3gaHusa makeTa
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B npumeyaHuu rpynnbl 406aBUM CpeHEMECAYHOE NOTPe6IeHNe INEK-
TPO3Hepruu. [Ans 3TOro U3 naHeim MHCTPYMEHTOB Ha MaKeT nepeTackKu-
BaeTca aneMeHT one, N3MeHsieTCs ero Hagnucb, HanpPUMep Ha CTPOKY
CpefHemecsiuHoe NOTPeGeHne aNeKTPOIHEPT N, a B CBOIMCTBO [aHHble Noss
3aHocuTCA cnefytowas gopmyna:

= Hf(Month(Max ([AaTa 3amepa]))-Month(Min([4aTa 3amepa]))< >0;
Sum([KonunyecTBo anekTpoaHeprun])/
(Month]Max][AaTa 3amepa])) —Month]Min([AaTa 3amepa]))+1);
Sum([KonnyecTBo 3neKTpo3Heprun])).

B npusefeHHOW popMysie UCNOMb3YeTCA YXKe NPUMEHSBLLASACA paHee
pyHKkuma | If —BbI6GOpPa OAHOIO U3 iBYX BO3MOXHbIX BApUaHTOB. epBblii
BapnaHT COOTBETCTBYET C/yyato, KOrfia MMeroTca faHHble 0 NoTpebneHun
3a 6onee Yem OAMH MecsL, T.e. pacyeTHbI Nepuoj He paBeH Hynto. Pac-
YeTHbIM Nepunoj, N3MepeHHbI B eAnHMLAX MECALEB, HAXOAMTCS KaK pas-
HOCTb MecsLeB Mexay HanboNbLWUM Y HaUMEHbLLMM MecsAL.aMu 3amepoB
B rpynne. 18 3Toro ncnosnb3yrotca pyHkummn Max() n Min(), Bo3spaLya-
oLLMe 3HaYeHNs 3KCTpeMyMOB U hyHKLMa Month(), Bo3BpallaroLias Ho-
Mep mecsua B gate. @YHKLUUM BbIGUPatOTCS B MOCTPOUTESNIE BblpaXXeHWU
13 pasgena PyHkuMn -> BCTpoeHHble PyHKUUN -> [aTa/Bpems.

B nTore ycnosue Bblbopa npnobpeTtaeT BUA,

Month]Max([AaTa 3amepa])) —Month]Min]]4aTa 3amepa]))<>0.

B 3aToM cnyyae cpeHeMecsyHOe NOTpe6IeHNe paccUnThbIBaeTCs Kak 0T-
HOLLEHME CYMMapHOT0 pacxofa K pacyeTHOMY nepuogy:

Sum([KonnuecTBo anekTposHeprum])/
(Month]Max][AaTa 3amepa])) —Month]Min([LaTa 3amepa]))+1).

B cnyuae, Korfa pacyeTHbIil Nepnog, BbIYUCIEHHbIA B MecALax, Hy1eBON,
3HaYeHMEM NOoNSA CTAHOBUTCA CyMMApPHOe KOJIMYECTBO 3/IEKTPOIHEPTUN.

Tak Kak cpefjHeMecsiyYHOe NOoTpebeHNe 3NeKTPOIHEPTUN BENNUYMHA
C 4PO6HON YacTblo, UMEET CMbIC/ YCTaHOBUTL popmaT nosis PUKCUpOBaH-
HbI/A C OAHUM UM ABYMSA 3HaKaMK rnocse 3anaToi. MNpoBepbTe OTYET B Aeli-
CTBWW, BbINONHUTE HEOOXOANUMYHO KOPPEKLMIO B pa3MeLLLeHNN 3/1eEMEHTOB.
Y6epute noBTOPbI haMUINin a6OHEHTOB BHYTPM FpynMbl «Pamununsy» ¢ no-
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13. OcHoBbl paboThl B Access

MOLLbIO COOTBETCTBYHIOLLEr0 CBOMCTBA No/A. OKOHYaTe/IbHbI/ BUA OTYeTa
[lo/HKeH cooTBeTcTBOBaTh puc. 133. CoxpaHuTte OTYeT nof umeHem «[lo-
TpebieHne 3a pacyeTHbIN Nepuoa».

Moka3aHNA 3/TeKTPOCYHETUYNKOB

faTta 3amepa

Pamununsa KonnuectBo aneKTpoaHepruun
NBaHOB 31.01.2019 10
NBaHOB 28.02.2019 30
MNBaHOB 31.03.2019 70
CYMMAPHbBIN PACXOL: no

CpeagHemecayHoe noTpebneHne 3NeKTPOIHEPTUHK: 36,67

damunnsa flata samepa KONMuecTBO 31€KTPO3HEPTUN
MeTtpos 31.01.2019 20
MeTtpos 28.02.2019 50
MeTtpos 31.03.2019 80
CYMMAPHbIN PACXOL.4: 150

CpeagHemecayHoe noTpebneHne 31€KTPOIHEPTUU: 50,00

damunnsa flata samepa KOAMuecTBO 31eKTPO3HEPTUN
CemMeHOB 19.09.2019 23
CYMMAPHBIN PACXOL: 23

CpeagHemMeca4yHoe nNnoTpebneHne 3NeKTPOIHEPTIUN: 23,00

damunns flata samepa KONMUYecTBO 3NeKTPO3HEPTUU
Cupopos 31.01.2019 30
Cupgopos 28.02.2019 60
Cnpopos 31.03.2019 90
CYMMAPHBIN PACXOL: ISO

CpeagHemMecayHoe noTpebneHne 3NeKTPOIHEPTIUN: 60,00

Crpap 1ms 1

Puc. 133. OKoHuYaTeNbHbIM B 0TUETA
Mo aHanoruu ¢ npegblgywmMM O0T4eTOM paspaboTanTe OTYETHI, Npes-

CTaBnstoLMe B y10GHOM BUAE flaHHbIe MO NaaTexXam 3a 3/1EKTPOIHEPT IO,
a TakXke Mo 3aj0/HKEHHOCTU NOTPebUTENEA.
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14. OcHoBbl PowerPoint

punoxeHve PowerPoint B HACTOALLMIA MOMEHT SABNISETCA He e4NH-

CTBEHHbIM, HO CaMbIM NOMNYNSAPHLIM A1 paboThl C Npe3eHTaumns-

mu [8]. HacTosiLee 3aHATNE MOMOXKET pa3obpaTbCa C OCHOBHbI-
MW €ro MHCTPYMEHTaMMU.

Pa6ounin cton PowerPoint

[okymeHT PowerPoint HasbiBaeTCs Npe3eHTaunein. Kaxaas npeseHTaums
COCTOWT U3 Habopa cnaingos. Cnaiig —aTo MUHMMa bHbI 3/1IEMEHT NPe3eH-
Tauun, npefHasHavyeHHbIM 418 NPOCMOTPa Ha 3KpaHe UM MOHUTOpe.

OCHOBHY0 YaCTb OKHa 3aHMMaEeT none Ans paboTbl CO Cnaingom, B Ko-
TOPOM MPOM3BOAMTCA pefaKTUPOBaHME COAEPXMMOro cnainga. BHU3Yy Ha-
X0AMTCA none Ana 3ameTok K cnaingy. [laHHoe none npegHasHavyeHo Ans
AaHHbIX, KOTOpble He ByayT 0TOGpaXKeHbl ANa 3pUTeNein Npu nokase npe-
3eHTauumM, HO NpPK 3TOM ByAyT AOCTYMHbI 415 pacCKazymKa.

Ilanens GpicTporo gocTyna

Kuonka «Office»

«— ore s paboThI co caiiioMm

AKTHUBHBIN craiin .
I 3aronoBoK cnanpa

OxHo «Craiipi»

MNoa3aronoBok cnanga
ITorne juist 3aMeTOK K criaiy
SameTion K craRay

&

Puc. 134. Pabounit cton PowerPoint
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C nomMoLLbto 0KHa «Cnaifbl» MOXHO KaK NepeKkItoYnTbCA MeXay cnain-
faMu, Tak M U3MeHUTb NOPALOK CefoBaHNs cnanfoB OTHOCUMTENBHO APpYT
Apyra (No NnpuHUMNY B3N U TaLlm).

Mpwu co3gaHny HOBOM NpeseHTauumn PowerPoint OTKpbIBaeT JOKYMEHT,
COCTOSILLMIA U3 0AHOr0 NyCTOro cnanaa. [lobaBneHne HOBOro cnaijaa BO3-
MOXXHO NyTem HaxaTus KHonku «Co3aatb cnaig» B none «Cnangbl» BKNag-
KN «["naBHas». ECM HaXKaTb Ha H/XKHIOKO YaCTb 3TOM KHOMKM (CO CTpesioy-
KOW), TO OTKPbIBAeTCA OKHO C JOCTYMNHbIMU MakeTamu cnaingos (puc. 135).
Cawmblli NepBbIil cnaing npeseHTaLnm No yMoa4aHUIo co34aeTcs no MakeTy
TUTYNbHLIN Cnaia, BTOPOI U NocneayroLme —no makeTy 3aronioBoK 1 06b-
ekT. MakeT 1t060ro cnanga MoXXHO CMEHUTb B /IIO60 MOMEHT pa3paboTKu
npeseHTaunn. B none «Cnaiigbl» AOCTYMHbI TaKXKe QYHKUUW pPefaKkTupo-
BaHMA MakeToB (KHOMKa «MakeT»), yaaneHus cnainga (KHonka «Y ganuTb»)
1 BOCCTAHOB/IEHMSA MePBOHAYa/bHbIX NapamMmeTpoB MakeTa (KHoMKa «Boc-

CTaHOBI/ITb»),

o DL

- 4 + - A ~ -
<103 [nagHan Bcraska AnzanH AHUMAELKMS Mokas ciangos PeueHsnMposaHue Bug Office Tab Acrobat
4 Bhipesate e 55| Maker - ) = = = = ‘Hu
£} — e == =
=3 KonwposaTs 15%] BoccTaHOBWMTE
| ]
BCTaBWTE Cozaath| K & U abe S Aa S =I|E=!
. F ©apmar no 06pasty || {cnalig ~| k- YaanuTe = stz R

| Tema Office | A63ay

(2] NpesenTaumal

Cnaipm | Crpyxrypa &
1 |
| TumynabHEN craig 3aronoEok u 3aronoBoK
| 06BEKT pasgena
||} e an g .
JEea o6BekTa CpasHeHWe Tonbko 3aronosok

MycToil cnang OBBEKT € PUCYHOK €
NoANKUCEID NoANNCE0

=] JyBnvpoBaTk BHIgENeHHbIE Claligsl

| BZ1| Caitam w3 crpyktype...

| =] | NoETOpHOE WCNOAL30E3HWE CNANL0E...

Puc. 135. MakeTbl co3faBaeMblX C/lainfoB
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3tan 1. Co3gaHue cnaiigos

Co3paiTe HOBYHO Mpe3eHTaL M0 U Ha NepBOM cnaie B nose «3arono-
BOK Cnaifa» 3anuwmte «MHpopmaTmnka B aHepreTuke». B none «lMogzaro-
NOBOK cnanfga» 3anuwwnTe CBOK rpynny, GaMmunmnio n nHnuymansl. LWpndgrt,
BblpaBHMBaHMe BblbepnTe Ha CBoe ycMmoTpeHue. Co3faiTe cnaigpl ¢ Ma-
KeToM «CpaBHeHMe» U «OOBLEKT C MOANUCLIO». Y aanuTe Nons Ans BBO-
[ia 3aro/I0BKOB CO3[aHHbIX CNainfoB, CMeCTUTE Mo 414 BBOAA TEKCTa OT-
HOCUTEeNIbHO ApYr Apyra. BocctaHoBUTE MpeXkHee MonoxeHne 06bLEKTOB
Ha cnaingax. MomeHsAWTe NOPSAJOK CNefOBaHUA CNanfoB. Yaannte BHOBb
CO3/aHHble cnangbl.

PeflakTMpoBaHue COAEPXMMOro cnaifia BO3MOXHO MPU Hain4um
Ha cnaige pefakTupyeMbix 00bEKTOB. Ha nepBoM cnaife B KauecTse 00b-
eKTOB NpeAyCMOTPEHbI fiBa NYCTbIX TEKCTOBbIX MoNs. B xofe paboTbl MOXHO
N3MEHWNTb KaK UX MON0XKeHMe (MPUHLMN B3AN U Taly), Tak 1 COLePXKUMOE.

[na BBOAA MM pefakTMPOBaHMA TEKCTa HEOOX04MMO K/IMKOM 1EBOM Kna-
BULUWN MbILLKW aKTUBUPOBATbL 061acTb BHYTpY nons. O6nacts npun aToM Oy-
[ET BblAeNieHa MYHKTUPHON NnHWe. BBOA 1 pefakTnpoBaHue TeKCTa aHa-
norunyHo pa6bote B MS Word.

[ns nepemelyeHUs Nons HeO6X0AMMO €ro BbIAeNUTb, HABECTU Kypcop
MbILLKW Ha OAHY W3 ero rpaHuy, (Kypcop NnpyuHMMaeT nNpu aTOM BUA YeTbl-
PEXCTOPOHHEN CTPENOYKK), a 3aTeM, HaXaB U He OTMycKas /eBYt KHOM-
KY MbILLW, NEePEMECTUTb €€ B HYXXHYHO CTOPOHY. MOoL06HbIN NpUHLMN UC-
NONb3yeTCcs NPU U3MEHEHUWN TPaHULbl NONSA. EAUHCTBEHHbIM OT/IMUYNEM
ABSAETCA UCNONb30BaHME CreLunanbHbIX METOK, PacnofiOXKeHHbIX MO CTO-
poHaMm U yriam U3MeHseMoro noss.

MpunoxeHne PowerPoint No3BoNseT pefakTMPOBaTb HE TONbKO TEKCT
BHYTPWY MONS, HO TaKXXe 1 caMo rnosie. OCHOBHbIe MHCTPYMEHTbI A4/1 3TOr0
CrpynnupoBaHsbl B Nose «PrucoBaHne» BKNaakun «I naBHas». N3yunte pabo-
TY YKa3aHHbIX UHCTPYMEHTOB.

BcTaBka pucyHka

Mpw pa3paboTKe npe3eHTaLMn He 060MTUCL BE3 PUCYHKOB, FPatinKosB,
avarpamm apyrux rpauyecknx 06beKToB.

[ns BCTaBKM pMCyHKa HE0O6X0AUMO NepenTn Ha BKNafKy «BcTaBkax»
n B none «MnncTpaunm» HaxaTb KHOMKY «PUcyHOK» (puc. 136). anee
B NOSIBMBLLUEMCS OKHE HEOOX0AMMO HaN TN HEOOXOAMMbI PUCYHOK, Bblfe-
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NUTb €ro N HaXKaTb KHOMKY «BCTaBUTb». AHANOrNYHbI pe3ynbTaT 4oCTuUra-
eTca yrKe 06Cyxaemoin paHee KoMb6uHaymeit knasuw Ctrl+C (KonmposaTb)
n Ctrl+V (BctaBuTb). OCO6EHHOCTb BCTABKM PUCYHKA C UCMOJIb30BaHU-
eM UHCTpYMeHTa «BcTaBKa» 3aK/1l04aeTca B TOM, YTO NPU HE0BX04MMOCTH
PUCYHOK aBTOMAaTMYeCKM YMeHbLUaeTCs 40 rpaHuy cnainga. Mocne Bctas-
KW Ha paboyeM OKHe aKTuBupyeTcs BKnagka «Popmar» 41 fanbHenen
paboTbl C PUCYHKOM.

Mos npesesrauna ppix - Microsoft PowerPoint

— : 3aro/sI0BOK cnanaa

* TekcT cnampa

l
Puc. 136. BcTaBka pucyHka

AHaNormMyHbIM 06pasoM MOXHO BCTaBUTb UHbIE 3/IEMEHTLI, TaKue Kak
«PuUrypbl», 06bekTbl «SmartArt», «WordArt», gunarpammbl, rpadunku,
(hmMnbM, 3BYK M Tak faniee. PefakTupoBaHue BCTaBIEHHbIX Auarpamm u rpa-
(hMKOB UX OCyLlecTBNseTCA nporpaMmmont Excel.

3tan 2. BcTaBka pucyHka

[o6aBbTe B Npe3eHTaLN0 HOBbIN cnaij no MakeTy «3arofioBOK 1 06b-
ekT». B none «3aronoBok cnainfa» sannuwmnte «3akoH Omax». B none TekcT
cnanga 3anuwmnTte «Cuna Toka B y4acTKe Lenu npsMo nponopumoHasb-
Ha HanpsXXeHUto 1 0bpaTHO NPONOpLMOHaNbHA CONPOTUBIEHUIO faHHO-
ro yyactka uenu» BcTasbTe pucyHoOK 3akoH Oma 13 nanku P:\metod\nH-
(popmaTumka-1\Po\verPoiT\PucyHkn. lNog pucyHKOM BCTaBbTe HaAMMUCH
«3akoH OMa And ceTu Lenun Ha NOCTOAHHOM TOKE».
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[u3aiin cnaiga npeseHTauum

BaXXHbIM 31€MEHTOM 110601 Npe3eHTaLNN SBNSETCA ee XYJ0XKECTBEHHOE
oopmneHune. Ha Bknagke AnsaiH npegnaraeTcs HECKOMbKO CTaH4aPTHbIX
Tem 0hopM/IeHMA CNainfoB. B cocTaB TeMbl BXOAAT, Kak NpaBuio, HeCKO/b-
KO PUCYHKOB (4acTb M3 KOTOPbIX (POHOBLIE), raMMbl LiBETOB, LUPUMTLI 411
MCMNOMb3YeMbIX TEKCTOB U ApYrue napameTpbl. Tembl ABAAKOTCA HEKUM aHa-
norom ctunein B Word. CTOUT OTMETUTb, YTO AM3alH TUTY/ILHOIO crainga
BCerga oT/IMyaeTcs OT An3ailHa ocTasbHbIX CnangoB. V3yuynte BOSMOXXHO-
CTV Bbl6Opa CTaHAAPTHbIX TEM CAMOCTOATE/bHO.

PowerPoint npegocTaBnseT Nonb30BaTeNt0 BO3MOXHOCTb CO3/aHNsA CBO-
ero CTUNA, B4aCTHOCTU, f06aB/IEHNEM PUCYHKOB, U3MEHEHWEM TEKCTOBbIX
LWPUGTOB 1 APYFNX HACTPOEK.

[ns Toro 4tobbl €co34aTb CBOW COOCTBEHHbIN AU3alH Npe3eHTaLunu,
Heo6Xx0aMMO Ha BKagke «Bua» B none «PexnMbl MpocMoTpa npeseHTa-
Unn» BbIGpaTb MHCTPYMeHT «O6pasel, cnaingos» (puc. 137). B pesynbTaTte
npoucxoauT Nepexof Ha BKNaaky «O6pasel, cnarigos». C neBoro kpas 6y-
[leT 0TO6paXkeH Habop MakeTOB CNainaoB (Cnanabl MOMEHbLLIE), KOTOPbIE OC-
HOBbIBalOTCS Ha 06pasLe cnainga (60nbLWON cnaiig). Bece nameHeHms, KO-
TOpble BHOCATCA B 06paseL, cnanjos, 6yayT aBTOMaTUUYECKU NepeHeceHbl
BO BCE MaKeTbl C/lainfos, HO MPY 3TOM U3MEHEHME MaKeTa O4HOro crainga
HMKaK He 0TPa3nTCs Ha OCTa/lbHbIX MaKeTax CnainaoB 1 Ha obpasLie cnaia.

D)= 9-¢ )
Eay = x =

~ |3 naBHas Becraska Anzain AHMMELMA Mokas cnalgos PelleHzMposaHne Bug Office Tab Acrobat

B [=] B 5| =2 [ ¥| Muneiika © * |ﬂ Liger|

o = b = % = B

e CeTka & OTTexkwW ceporo
|OBEYHEN CopTrpoBwmk CTpaduuesl lMokas  ||D6pasel| O6pasey O6pasey Macwraé Brimeate || :
wangoe 3aMETOK CNaMjoe || CNangoE| Bbigay  3aMeTok B OKHO mm Hepro-Genbii Ges ce

(2] Mos npeseHTauma.pptx O6pazey cnaiigos

Cnaiiges | Crpyxrypa Mepexoa 6 pexum 06pasua ailgos, V121 11+ 0 +10 1 Q1 8
TP EAHAZHAYEHHBIN ANA M3MEHEHWA AWSaliHa
i | | W maketa 06pasyos craiaos.

Puc. 137. Bbibop nHcTpymeHTa O6pasel, cnaiiios

B pexxnme «Obpasel, cnaingos» MOXHO pefaKTMpoBaTh CyLLECTBYOLLME
MaKeTbl U 06pa3sel, cnaniaoB, a TakKe c034aBaTb CBOM COOCTBEHHbIE. [ONs
TOro 4YTo6bl CO3AaTh HOBLIV 06pasel, cnaraos, He06xoAMMo B none «M3me-
HUTb 06paseL» HaXaTb Ha KHOMKY «BcTaBuTh 06pasel, cnaigos». AHano-
F'MYHbIM 06pa3oM MOXHO CO3JaTb HOBbIN MaKeT cnanfja, Haxxas Ha KHOMKY
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14. OcHosbl PowerPoint

«BcTtaBnTb MakeT» (puc. 138). CTOUT OTMETUTb, YTO MPU BCTABKE HOBOIO
obpasua cnaingoB aBTOMaTUYECKN BCTaBASKOTCA BCe CTaH4aPTHbIE MaKe-
Tbl CNaingoB..

o = 3 Mon npesentauma.pptx - Microsoft PowerPoint

O6pasey cnaiigon | Tnaswas  Beraska  Armmauws  Peuewswposawme  Bug  OfficeTab  Acrobat

R =B (e B g3 o oo i <

A Mepenmerosate [a] wpnpmm ]
BerasuTe BerasnTe 0 PazmeTka Temsl if NapameTpt OpHeHTaUMA  3akp!
opasew cnaiaos  maker sl Coxpanuts o6pasua - [C]>eecnu CpaHnub  Chaiiga 06pasua

(Fl] Mos npesenTaumns.pptx

Puc. 138. Mone N3meHUTb 06pasel,

Mpwu pa3paboTKe Npe3eHTaL MM 3a4acTy NPUMEHSAETCS eANHbIA POH Ans
BCeX Cnaingos npeseHTayun. s aToro Ha MakeTe cnainga, M306paxeHHo-
ro B N€BOW YacTu paboyero cTona, HeO6XOAMMO HaXKaTb NpPaByH) KHOMKY
MbILW N B KOHTEKCTHOM MeHI0 BblbpaTb KOMaHAy «®opmart (oHa». B no-
SBMBLLUEMCS OKHE MOXXHO BblOpaTb HECKObKO CNOCOB0B 3a/IMBKN:
—CnnowHas 3anmMBka — Becb POH OyAeT BbINOSHEH MOHOTOHHbIM
LiBETOM;

— rpagneHTHas 3aMBka —Becb (DOH OyfeT BbINOSIHEH B BUAE Mepexo-
[la OT OZHOrO LBeTa K Apyromy (K HeCKO/MIbKMM LiBETaM) C 3aflaHHbl-
MW NapameTpamu;

— PUCYHOK U TeKcTypa —(OH ByeT BbINO/IHEH B BUE 3arPy>KeHHO-

ro pucyHka, nnbo TekCTypbl, NpefocTaBneHHon PowerPoint.

Takxke B pexxume cnarjoB MOXXHO pefakTUpPOBaTh An3aliH TeX 06bEKTOB,
KOTOpbIE M0 YMONYaHUIO He BUAHbI Ha cnargax, Taknx Kak «Jiata n Bpems»,
«Homep cnainga» n «KonoHTUTY bI». BbINONHAETCSA 3TO NOC/E BCTaBKU CO-
OTBETCTBYIOLLEr0 0OBLEKTA C MOMOLLbIO NONSA «TEKCT» BKNagKu «BcTaBka.

Jtan 3. Co3faHune aunsaiiHa npeseHTauum

B kauyecTBe popmara poHa BblbepuTe pucyHoK «PoH PowerPoint. Yp®Yy
YpandHWNH A3C» 13 nanku P:\welllc1\NHpopmaTumka-1\ PowerPoint\Pu-
CYHKU. OTKOPPEKTUPYITE pacnosioXKeHWe 3aro/l0BKOB TaKUM 06pa3oMm, Y4To-
Obl OHW He NepeKpbIBanM YacTb Cnainaa, 3aHATYH PUCYHKOM. Mpu Heob-
XO4MMOCTU OTKOPPEKTUPYINTE PacnofioXXeHMe PUCYHKA 1 HAANWUCY B paHee
co3gaHHoM cnaige. CaenainTe Tak, 4ToObl HOMep cnainfja v gata co3faHus
cnanfoB 0ToO6paXkanncb Ha KaX4oM craije npu nx co3gaHum.
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AHMaUMa 00bEKTOB cnaiga

LOoNONHNTENbHYIO HAarNAa4HOCTL Npe3eHTayumn obecneymnBaroT aHUMM-
poBaHHble 00BLEKTLI. AHMMauus B PowerPoint nogpasfensercs Ha YyeTbl-
pe cneayloLme Kateropuu:

—BX0f,. [laHHbI TUN aHMMauMy No3BOJIAET NOSABUTLCA BblIOPaHHOMY

3N1EeMEHTY C COOTBETCTBYHOLLNM 3PHEKTOM;

— BbIX04. JaHHbI1 TUN aHMMaLunmn NO3BOJIAET NCUE3HYTb BbIOPaHHOMY

3N1eMEeHTY C COOTBETCTBYHOLWNM 3PHEKTOM

— BblfeneHune. [laHHbIN TUN aHUMaL My NO3BONSAET U3MEHUTLCS BblIOpaH-

HOMY 3/1EMEHTY C COOTBETCTBYHOLLUM 3 PEKTOM
—NyTU NepemeLLeHns. [JaHHbIA TUN aHMMaLumn No3BoNseT ABUraTbca
BblIOpaHHOMY 3/1eMEHTY N0 3aJaHHOI TPAeKTOPUM.

[ns Toro 4Tobbl NCNOML30BaTh aHNUMAL MO0 BX0Aa, HE0OX04MMO Mepeit-
TN Ha BKNaAKy «AHUMauma» 1 none «AHUMaLNa» HaXKaTb Ha KHOMKY «Ha-
CTpOiKa aHMMaLuu». Mocse aToro 0TKPoeTca OKHO «HacTpoika aHUMa-
unn» (puc. 139).

HacTpolika aH MaLy/m v x

T8t SO0SEMTE SHMMSLIMD,
BLAGMITE 3I0GMEHT HS CRaNAE. &
ZSTEM HSHMUTES KROMY obsEMTE

Elrei=re

l@ MoKaz Cnanaoe

ABTOMPOCMOTH

Puc. 139. HacTpoiika aHumaumum

186



14. OcHoBbl PowerPoint

[anee HE06X0AMMO Bbli6paTb 0OBLEKT, KOTOPbIA NNaHUPYETCA aHUMMN-
poBaTb, Ha)KaB Ha HEro NeBO KHOMKOM MbiWK. B pe3ynbTaTe B OKHe Ha-
CTPOMKMN aHUMaL MW CTAHOBUTCSA aKTUBHOWN KHOMKa «[06aBuUTb a(h(heKT».
Mocne HaXkaTus Ha Hee NOABUTCS CMUCOK, U3 KOTOPOro Heobxo4MMO Bbl-
bpaTb Kateroputo «Bxog», a 3aTeM Bbl6paTb O4WUH U3 LOCTYMHbIX BULOB
aHumauum (puc. 140).

|§ﬁ LofasnTe sddexT 'l

4:* 1. Beiner S Bxog »
2. Xanwosu ¥ BoigeneHue »
3. MpamoyronsHuk =  Brxog »
ZHr 4 Pomé <% [ly™" nepemelieHna b
5 Wawkn

Apyrue 3dderTol..,

Puc. 140. Bbibop aHUMaLMn KaTeropuu «Bxogy»

YT06bI MOCMOTPETH BCE AOCTYMHbIE 3P(EKTbI aHMMaL MK BX0Aa, HE06XO-
VMO HaXaTb Ha KHOMKY «[pyrue atheKThbl...». YToObl OLEHUTb, KaK OyaeT
paboTatb aHMUMaLmMa nepes ee BbIGOPOM, HEO6XOAUMO YCTAHOBUTL ranoyKy
«lMpocmoTp athpekTa» (puc. 141). Boibpas xenaemblii 3 ekT, HeobxoAN-
MO HaxkaTb KHONKY «OK» 1 athheKT byaeT fo6aBneH B 06/1aCTb aHUMaLUK.
AHanornyHbIM 06pa3om MOXHO J06aBUTb 3PHEKTbI BbIXOAA U BbleNEHNS.
Bbibnpas nyTn nepemeLLeHNs MOXHO BbIOpaThb MyTb KaK Cpean CTaHaapT-
HbIX, TaK 1 HapucoBaTb COGCTBEHHbIN NYTb NepemeleHns (puc. 142).

Ecnu Ha cnaiife MeeTca HECKOIbKO 3 (heKTOB aHMMaL M, TO Heob6Xo-
AMMO OonpefenunTb X NocneaoBaTe/ibHOCTb MeXay coboi. B obnactu «Ha-
CTPOMKa aHMMaLum» TOT 3(eKT, KOTOPbIA HAXOAUTCA Bbille, OYAeT Bbl-
MOJIHEH paHbLUe, YeM 3(h(PeKT, PacrnoNOXEHHbIN HUXE.

OJHOBPEMEHHO C 3TUM CTOUT OTC/IEXKMBATb TAKXKe CNOCo6 3anycka ad-
(hekTa. Ero MOXHO 3anycTuTb cregytowm obpasom:

— «3anycKatb LeYKOM» —aPeKT OyAeT 3anyLeH TO/IbKO NP Wweny-

Ke KHOMKW MblLWW;
— «3anycKaTb BMeCTe C npeablayLwunum» —adeKT 6yaeT 3anyLieH BMe-
CTe C nNpeablayLWmnM 3 peKToMm;

— «3anycKaTtb nocne npeaplayuiero» —agekT byaeTt 3anyLieH cpasy

nocne OKOHYaHuA NpeablayLlero agdexTa.
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fo6aBneHne athekta Bxoga ? X
N
MposaBneHne cHU3Yy Pa3BepTbiBaHue
~  PacTaruBaHue Cxatue
N
YBenuuyeHune YBennyeHue ¢ NnOBOPOTOM

jfr LiBeTHaa nuwyuwiaa MmawmHka N  LeHTpudyra

CnoxHble
bymepaHr Betep
BpauweHune Bbi6pacbiBaHue
BblckakuBaHue st KHYT
Koneco O$ Hutb
£ MnaBatownii MosopoT
CKayok BBepx ~  CMmblBaHue
Co cKOpoOCTblO CBETA N CobupaHue
N Cnupansb Tutpsl
N YBenunueHue
\'a
p ] MpocmoTp achhekTa OK OTMeHa

Puc. 141. lo6aBneHme athheKTa BXoAa C NpeaBapuTe/bHbIM MPOCMOTPOM

S Bxop »
‘ﬁ’ Brigenerne 3
%  Bomog *
| 1 Beepx | &% [y nepemewsenna »
— 2. Bneso
| 3. Buus
. — 4. Bnpaso
' 5.Bnpasc-ssepx 2
: b Bnpaso-eHuz trofr 40 i
§% 7. Opesa BBUTEMITE ANEMEHT HA
| ZITEN HIRMHTE KH|
»J  Hapwcoeate Nonb3oBaTenscknil nyTe b HobasHTs 3gper

Apyrve nyTin NEpEMELLIEHNA. .

Puc. 142. Bbibop aHuMauuy Kateropuu «MyTu nepemMeLyeHna»
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[aHHble napameTpbl MOXHO U3MEHUTbL B OKHE HACTPONKWM aHUMaLuu
Nnb0 B KOHTEKCTHOM MEHIO COOTBETCTBYHOLLENO 3(hpekTa, NMbO B CANCKE
«Hayvano:» B 06nactn «l3meHeHue: BbineT». B KOHTEKCTHOM MEHIO 3(-
(heKTa MOXKHO TaKxXe BblbpaTb NYHKT «[lapaMeTpbl adthekToB» (prc. 143).
B nosiBMBLLEMCA OKHe BO BKNajKe «Bpems» NpuCyTCTBYeT Takoe Nnone, Kak
«lMoBTOpeHne». bnarogaps HaCTPOMKE AAHHOTO MOASA, MOXHO HacCTPOUTb
LUMKNNYECKYH0 aHUMaLUIo, TEM CaMbIiM OXXUBUB BblOPaHHYH KapTUHKY.

E | — MatHo L.. | |:3?'\

3 3anyckaTe LUEAYKOM

3anyckaTe BMECTE C MPEABIYLLIMM
)| 3anyckaTe NOCAE NPEABLAYLLErD
Mapametpel 3¢ dekToE...
Epems...
CKpBITE paCLUMPEHHYH BPEMEHHYHD LLIKAY

Yaanute

Puc. 143. KOHTEKCTHOE MeHH0 3(h(heKTOB

CamocToATe/IbHO U3yunTe obLimne N NHAMBUAYa/bHbIE NapaMeTpbl aHU-
maumm 3—5 athheKTOB KaxK0M rpynnbl, onpobyinTe BapnaHTbl aHUMaL UK
nepexofoB Mexay cnainfamm, OTBeTbTe (B OTHETE) Ha ClefytoLme BONpoChl:

1. Kakum 06pa3om NpUMEHUTb eAUHbIN NePexo Ko BCEM Cnaingam npe-
3eHTaunn?

2. Kak HacTpouTb aBTOMAaTMyecKoe MnepekstoyeHne cnaingos vepes 3a-
[aHHbIA MPOMEXYTOK BpeMeHN?

3. Kaknum 06pa3om perynmpyeTcs CKOpoCTb Nepexoa Mexay cnangamm?

Jtan 4. Co3faHne aHMMaLnM 00bEKTOB

B KauecTBe MHAMBWAYaNbHOMO 3alaHNs co3dalnTe Ha HOBOM cnanie aHu-
MUPOBaHHYIO NPe3eHTaL 0, aHa/IorMyYHY0 Nprumepam, pacnosioXXeHHbIM
B nanke P:\telocMN\WHpopmaTtnka-1\PosyerPoT1\O6bpasLbl aHuMaLnmn
B COOTBETCTBMM C BapvaHTOM, yKa3aHHbIM NpenojaBartesniem:

1. BpalyeHue poTopa BHYTpW cTaTopa;

2. MepeB0o3Ka TONAMBA 13 TON/IMBHOIO 6acceliHa Ha 3N1eKTPOCTaHLUMIO;

3. 1BMXKEHMEe MarHMTHOTO Noss MeXAy ABYMSA MoAcaMn MarHuTa;
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4. PacnpefeneHne aNeKTPO3HEPrnm Ha NoAcTaHumu,

5. [MocneacTeua NPUKOCHOBEHME Ye/loBeKa K TOKOBeAYLL MM YacTAM;

6. IBM>KeHMe MarHMTHOrO NOTOKa B TpaHC(opmaTope;

7. BpawieHwve nonacTei BeTporeHepaTopa Kak crefcTBue AeCTBUSA BETPa;

8. HarpeB TenjoHOCUTEeNA Ha CO/THEUYHOM 3N1IEKTPOCTaHLNN;

9. lNposBneHne nNepBoro 3akoHa Knpxroga,

10. CpabatbiBaHue 3aWnTbl TMHUN NP BO3HUKHOBEHNN KOPOTKOTO 3a-
MbIKaHWUS.

CosfgaHue runepccblniok

VIHorga Bo Bpems npescTaB/ieHNs npeseHTaLnum Heo6Xoa1umo N3MeHUThb
nopsjoK cnefoBaHWsA CnaifoB. Y 4OOHbIM MHCTPYMEHTOM B JAHHOM CAy-
yae ABNATCA rMNepCcChbIIKN.

[ns TOro 4tobbl CO34aTh rMMepPCChiKy, HE0OXOAMMO CHavana co3faTtb
06BEKT, HaXXaTue Ha KOTOpbI 6yaeT OCYLLEeCTBNATL MePexXod Ha onpeje-
NEHHbIN cnang unn OKyMeHT. aHHbIM 00BHEKTOM MOXET CNYXUTb Nt0-
6011 BCTaBNEHHbIN 06BEKT: HAANMWCb, OTAENLHOE CNOBO, (hUrypa, PUCYHOK,
SmartArt, WordAit, guarpamma v Tak fasnee.

Co3parite 06beKT SmartArt, Bbibpas B kauecTBe 3aroTOBKW BEPTUKaASIb-
Hbl/i MapKMPOBaHHbLIW CMUCOK, B 3/1eMeHTax KOTOPOro 6yayT pa3MeLLeHbl
runepccbinkn (puc. 144). 3atem cosgaiite 5 cnaingos, Ha KOTopble BMO-
CneficTBMM BYyAeT NPOUCXOAUTL nepexon. PEKOMeHAyeTCs B 3aro/ioBKax
yKa3blBaTb HAMMEHOBaHWe CnaijoB, COOTBETCTBYHOLLEE MYHKTY Ha 00beK-
Te SmartArt.

CopepxaHue

— BpalleHune poTopa BHYTPU CTATOD:

Puc. 144. Cnucok cnanpgos
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[ns Toro 4tob6bl co3gatb rMNEPCCbINKY, HEOOXOANMO BONTU B PEXUM
pefakTUpoBaHMA aneMeHTa crnucka. Mocne aToro Bblgensem TeKCT, COOT-
BETCTBYHOLLNA cnaiigy, Ha KOTOPbIN OyaeT nepeHanpaBnsTb CCblfKa. 3a-
Tem Ha BKnagKe «BcTaBka» B nosie «CBA3U» BbIOUPAETCA MHCTPYMEHT «[ U-
nepccbInKa.

B nosiBusLuemcs okHe (puc. 145) MOXKHO cocnatbCs He TONIbKO Ha cnam-
Abl B Ipe3eHTalMun, HO TakXXe Ha Apyrue npeseHTaunn, a Takxe U Ha apy-
rme gainbl. Tem He MeHee B JaHHOM C/lyyae CO3[aeM CCbI/IKY Ha Cnaing
13 npeseHTauun, BbibpaB cnaiif, COOTBETCTBYHOLNIA HAANNUCU, N HAXMN-
MaeM KHOMKY «OKb».

sMEHEHNE TMNEPCCHIAKK ? X
Ceszatb C: TexcT: |3akoH OmMa MNogckaska...
j BeibepuTe MECTO B AoKyMEHTE: MpocMoTp cnaitaa:
haiinom, §ev6< - Tepsbiil CNaig W V= _
il Mocnegnuii cnaiig o
Cnegywwmii cnaiig 3aKkoH O'ma
S| Mpeasioywmii cnaig,
MECTOMB | | [ 33arofIOBKW Cnaigos

AYNEHTE | 1. MIH(OPMETHKE B 3HEpPreTHKe

-2, COfepKaHne

£ = 3. 33K0H OMa
HOBEIM “- 4. BpaleHWe paTopa BHYTDM C
ey - NPOWZEONEHLE NOKaZH
| BE: > MokasaTe W BEPHYTECA YAamMTS CoBUKY
SNEKTPOHHON |
noYToR

Puc. 145. I3ameHeHVe rmnepccuinku

Mocne 3TOro B peXxmMme Nokasa cnaiioB Npu HaXXaTum Ha AaHHbIA MYHKT
cCnucKa Npon3oinaeT aBTOMaTUYECKNA Nepexo/ Ha 3aflaHHbI cnaig.

YT06bI yAaNUTb CCbINKY, HEOOXOANMO BOWTM B OKHO «V/I3MeHeHue ru-
NepPCCbINKN» N HAXaTb Ha KHOMKY «Y AannTb CCbINKy». ECNn e cCbinka 0T-
CYTCTBOBa/1a, TO KHOMKA «YJa/lUTb CCbINKY» TakXKe OyfeT OTCYTCTBOBATb.
CTOWUT OTMETUTb, YTO A5 U3MEHEHUS CCbIIKU HET HEO6X04MMOCTM yaa-
NATLCA CTapyro CCbINKY.

3tan 5. Co3gaHne rmnepccbInok

Co3paiiTe cnaiig no MakeTy «3arofloBOK 1 06BEKT» W YCTaHOBUTE €ro
BTOPbLIM MO NOPSAAKY CnefoBaHNs. B ykazaHHOM cnaiife B none «3aroso-
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BOK» 3anuwmnte «CofepxxaHue». B none «TeKCT cnainfa» co3gante 06bekT
«SmartArt» B hopmaTe cnucka, B KOTOPOM NEPeYmncanTe 3aronoBKN BCex
MMEIOLLMXCA CNaligoB 3a UCKNKUYEHNEM TUTYLHOTO Claiiga v cnaiga c co-
AepxxaHmem. MNpun Heo6xoanMOoCTY f06aBbTE HOBbIE NOJIS B CMUCKE MW yaa-
NnTe cTapble NoAs B cnucke. Co3paliTe rMnepccbiKy Ha BCe MMetoLLnecs
cnanfgpbl 3a UCKNKOYEHWEM TUTYILHOMO crainga u cnanja ¢ cogep>KaHmem.
Ha KaxxgoM cnaiife onpeaennte BO3MOXHOCTb NEPEKNOYEHUSA Ha NHO6ONA
cnainf c NOMOLLbHK TMNEPCCbINOK Ha Pa3INYHbIX 06bEKTaX.

Moka3 cnaigos

PowerPoint nmeeT HECKO/TbKO NHCTPYMEHTOB, KOTOPbIe NO3BONSAIOT A,0-
CTaTOYHO FMOKO HACTPOMUTb PEXMM NOKasa CNaingoB NoAroToOBNEHHON npe-
3eHTayuw.
YT06bI HaYaTb NOKa3, HEOBXOAMMO MePenTN Ha BKNaaKy «IMoka3 cnaii-
[0B» 1 B nosie «HavyaTb Nokas cnangoB» HaKaTb Ha OAHY W3 CnefyroLnx
KHOMOK:
— «C Havana» —nokKa3 c/lanjoB HaYHEeTCs C NepBOro cranja npeseH-
Tauuu;

— «C TekyLlero cnaraa» —rnoka3 cnaifoB Ha4HETCA C TOro cnaiga, Ko-
TOPbIA 0TOGPaXKaeTCs B NONe pefakTUpoBaHuS;

— «[Mpon3BO/IbHBIN NOKa3» —B JaHHOM peXunme nokas cnanjos Npom3s-
BOAUTCA NOOLIM YA06HBLIM 418 NONb30BaTeNs nopsake. Bo3moxxeH no-
Ka3 0fHOro 1 TOro Xe cnanja HeCKONbKO pas3 3a Bpems rnpeseHTauun.

[ns opraHu3aunmn npon3BoabLHOI0 NoKasa cnajoB B OKHe «1pon3Bosb-
HbI MOKa3» HEOO6X0AMMO HaXKaTb Ha KHOMKY «Co3aaTb». [opsgoK cnaii-
[0B 33/jaeTca Mosb30oBaTe/leM B OKHe «3ajaHue nNpomn3BO/IbHOrO nokasa»
(puc. 146). Ansa Toro 4Tobbl 406aBUTb KOHKPETHbIN cnaij B NpoM3BO/b-
HblA NOKa3, He06X0AUMO BbIfENIUTbL ero B OKHe «Chnaifbl npeseHTaumum»
N HaXXaTb Ha KHONKY «[106aBUTb».

Jtan 6. pa3paboTka pexuma AemMOHCTpayun cnangos

Cosfarnite Npon3BO/IbHBINA NOKa3 cnafoB B CneaytoLwern nocnesosa-
TeNIbHOCTHU:

1 CnangNe 1
2. Cnaig Ne 3.
3. Cnang Ne 4.
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14. OcHoBbl PowerPoint

4. Cnaing Ne 3.
5 Cnaipg Ne 2.
6. Cnaig Ne 3.
7. Cnaipg Ne 4.
8. Cnang Ne L

Mpw OTCYTCTBUM HEOOXOAMMOrO KONNYeCcTBa CnanjoB co3fanTe HoBble
cnangpl. MpogemMoHCTpupyiTe pesynbTat Bawwel paboTbl NpenojasaTtento.

3ajaHWe NPOW3BOABHOTO NOKasa ? hd

MR NpoM3BONEHOrD NOKE3a: | MpoMISoNEHEIR NoKas 1

Cnaliab! MpeseHTaLym: Cnaigsl NPoM3SoNsHOo NoKasa:
1. MiHDOopMETHKE B SHEPTETHKE 1. MHDODMETHKE B SHEDrETHKE
2. Copeparue 2. VHDOpMETUKE B SHEDrETHKE
3. 3aKoH Oma 3. Copeparue
4, BpaweHWe poTopa BHYTPM CTaTOpa 4, BpalueH4e poTopa BHYTPU CTaTopa
5. 3axoH Oma £
6. WHdopMaTtika B sHepreTuke -

OK OTmena

Puc. 146. OKHO «3aflaHne NPOW3BO/IbLHOMO NMoKa3sa CnaiaoB»

PowerPoint no3BonseT TakXKe onpeAenunTb: Kakue cnaingbl CTOUT Noka-
3blBaTb 3pUTENSAM, a KaKne —He cTouT. [4ns aToro Bbibpatb crnaing, KoTo-
pbIli ABNSETCA HeXenaTe/lbHbIM, 1 B NoJie «HacTpoika» BKnagku «Mokas
CnangoB» HaxkaTb Ha KHOMKY «CKpbITb cnaingy». MNMposepbTe paboTy AaHHO-
ro UHCTpPYMeHTa.

[ns Toro utobbl cnangbl 0To6paXkanncb KOPPEKTHO Ha BCEX YCTPOMCTBAX,
PEKOMEHYETCA COXpaHATb (dainn npeseHTauum B hopmat AeMOHCTpaLum
(.ppsx,.pps). AaHHbIl (hopmaT He NO3BOSET BbINOHATL pefaKTMpOBaHue
COZEPXMUMOrOo npeseHTauunm, HO NPeAoCTaBNseT HEKOTOPbIE BO3MOXHOCTU
Mo yNnpas/ieHMIO NPOCMOTPOM. MeHI0 ynpaBneHus AeMOHCTpaLnein noss-
NAETCA Ha 3KpaHe, ec/in B peXxxnme nokasa cnangoB nepemMecTuTb Kypcop
B /IEBbIN HYWXXHWI yron akpaHa (puc. 147).

00 T O

Puc. 147. Y npaBneHune feMoHcTpaymei
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OCHOBbI MPEACTABNEHUA V1 OBPABOTKN JAHHbIX B LIM®POBLIX CUCTEMAX

Ha3HauyeHue KHOMOK (Cc/nieBa Hanpaso):

— CTpesika BIEBO — BbIMNOJIHAET Mepexos K npeablaywemy LeiCTBUIIO:
npeablayLemy cnaingy, npegblaywemy aghekTy aHumaymnm;

— pyyKa —pefakTupoBaHue eMoHCcTpauum. MNMpu HaXaTnn Ha aHHYo
KHOMKY MOABUTCA MeHI0, B KOTOPOM MOXHO OTpeAaKkTMpoBaTth Cpef-
CTBO 4/1A peAaKTMpPOBaHUA JeMOHCTpaLmMu: (haomacTep, BblgeneHune,
pyuyKa. Tak)ke MOXHO U3MEHUTH LBET BblLLENepeyncneHHbIX CPpeacTs,;

—claig —HaBurayMoHHas naHenb. Mpu HaxXaTum Ha laHHY KHOMKY
NOABMTCA MEHHO, C MOMOLLbIO KOTOPOro MOXHO NepeinTn K Nto6omy
crnaingy npeseHrawmu, 3aBepLlnTb eMoHcTpaumto. KomaHga «Crpas-
Ka» BbIBOAWUT OKHO MO 6bICTPbIM KNaBuLlam A5 ynpasBieHUs HaBK-

raymen (puc. 148).

— CTpefika BNpaBO — BbIMO/HAET Nepexof K cneaytowemy AeiCTBUIO:
K cnegytowemy cnaingy, K cnegyrouiemy spgekTy aHumaymnm;

CnpaBka no nokasy cnaijos
Bo Bpems nokasa cnalifos:

Llenyok neBoii KHONKoii, Nnpo6en, cTpenka BNpaBo Unun
cTpenka BHu3, knasuwa T, BBoga unnm Tage Down'

Knasuwa 'P', "Backspace’, Tage Up’', cTpenka BneBso
Unn cTpenka BBepx

Yucno, 3aTem KnaBulia BBOAA
T3'vnn V

*W'unn Y

‘A'unn”

'S'uan '+

‘Bsc', 'CtrlI'+T3reak’ nnn

t*

mH'

*r

0"

>1'

YaepxaHue 06enx KHONOK MbIlWW B TEYEHUEe 2 CEKYH[
Ctrl+P

Ctrl+A

Ctrl+E

Ctrl+H

Ctrl+U

LLlenyok npaBoil KHONKOW
Ctrl+S

Ctrl+T

Ctrl+M

Mepexop kK cnepytowemy cnaiigy

Bo3Bpart K npeabigywemy cnangy

Mepexof K ykasaHHOMY cnaigy
3aTeMHeHMe N BOCCTAHOBMIeHWNE 3KpaHa
3acBeT/NeHMe N BOCCTAHOBMEHNEe 3KpaHa
OToGpaxeHne n cKpbiTUE yKasaTens
OcTaHOBKa 1 BO306HOB/IEHME NoKa3sa
3aBeplieHune nokasa cnaiifos

OuuncTka aKkpaHa

Mepexoa k cnepytowemy cnangy {ecnu oH asnsetcs
CKPbITbIM)

YcTtaHOBKa HOBOTrO BpeMeHu

YcTaHOBKa MCXOAHOTO BpeMeHU

HacTpoiika BpeMeHU - NpOABVKEHWE MO LW eNyKy MbllUn
BosBpart Kk nepBomy cnaiigy

3aMeHa ykasaTens kapaHfjalwom

3aMeHa ykasaTens CTpenkoi

3ameHa ykasaTens nacTMKom

CKpbITMe yKa3aTensa v KHOMKK

ABTOMaTUYeckoe oTo6paxKeHWe UNM CKpPbiTUe yKkaszaTens
MeH0 nnu npeabiaywnii cnaig

[OwvnanoroBoe okHO 'Bce cnaiigbl’

MaHenb 3agay npocmoTpa

OTOo6paxeHe UAKN CKPbITUE PYKOMUCHBIX NPUMEYaHNii

Puc. 148. bbicTpble KNaBuW W AN ynpaBNeHUs HaBuraymnem
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14. OcHoBbl PowerPoint

N3yunTe cpeacTBa MEHIO ynpaBaeHus 4eMOHCTpaL e U BOSMOXHOCTY
ObICTPOI HaBUTaL UM MeXAy cnangamu.

MpunoxeHune 2 COAepXUT HEKOTOPble 06LLMe COBETbI, KOTOPbLIX 06bIY-
HO NpuAep>XnBatoTCa Npu paspaboTke nNpeseHTaunin. CnefoBaHue JaHHbIM
peKoMeHAaunsM no3BoamnT Balwmm npeseHTaumnsam ctatb 60/1ee Ka4eCTBEH-
HbIMW 1 NPOEeCCUOHANTbHBIMN.
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MpunoxeHue 1

[MpunoxeHune 1

BapuaHTbl 3afiaHuii Ans TPaHCMNOPTHOI 3a4aum

Yromsuwit Gaceeitn No 1

DnextpocTammm Ne 1 ‘v" N 4
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Faaa? P

Vromsuniit 6acceiin Ne 2
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\\
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BapuaHTt A

Tabnmua 111, 1
MapameTpbl 3NeKTPUYECKNX CTaHLNIA

Uncno vacoBs BbIpaboTKK

o Y fenbHbIN pacxop, CTaH-
YCTaHOB/IEHHON MOLLHO-

YcTaHoBneHHaa MOLL -

Ne HoCTb, Pyct, MBT cTi, Tycx, uac umm, r.y.1./kBT-vac
1 2 3 1 2 3 1 2 3

1 200 100 150 5000 5500 6000 303 310 313
2 120 100 150 5500 5800 5000 304 311 314
3 200 300 150 5500 5800 5000 305 312 315
4 60 300 200 6500 5000 4500 306 313 316
5 80 100 300 6000 5500 4500 307 314 317
6 320 160 200 5000 6800 5000 308 315 318
7 30 400 300 7000 5500 5200 309 316 310
8 50 100 500 7000 5500 4500 310 317 311
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OCHOBbI MPEACTABNEHUA 1 OBPABOTKN JAHHbBIX B LIM®POBLIX CUCTEMAX

OkoHyaHue Tabn. M1.1

Yncno yacos BbIpaboTKu
YCTaHOBNEHHOWN MOLLHO-
cTu, TycT, yac
1 2 3 1 2 3 1 2 3

Y aenbHbIil pacxof CTaH-
uun, r.y.7./kBTyac

YcTaHoBNeHHaa Mol -
Ne HoCTb, Pyct, MBT

9 300 400 120 4500 4000 6200 311 318 312
10 300 500 150 5500 4000 5000 312 303 304
n 80 1200 50 5500 4500 5000 313 304 305
12 60 200 1000 6500 4800 4000 314 305 306
13 40 300 500 6000 5500 4000 315 306 307
14 60 80 1200 500 6800 5000 316 307 308
15 240 300 900 7000 5500 5200 317 308 309
Tabnmya M1.2
MapameTpbl yronbHbIX 6acceinHoB
"ofoBas fo6blva TONAUBA B YrofbHbIX  LleHa Tonnmea B yronsHoM 6acceliHe,
No 6acceiiHax, TbIC. TOHH y.e./TOHHa
1 2 3 1 2 3
1 300 200 600 15 35 2
2 200 200 600 15 35 2
3 700 200 600 15 18 2
4 700 200 300 25 2,4 17
5 100 600 300 25 2,6 17
6 700 500 300 25 2,8 17
7 700 500 400 3,6 3,2 3,4
8 300 600 400 3,6 2,2 3,4
9 700 500 300 3,6 2,2 3,4
10 400 500 1300 3,6 2,2 3,4
1 1500 800 400 35 4,3 4,2
12 900 200 1200 12 4,2 3,5
13 700 600 300 12 41 3.4
14 1900 500 600 12 4,0 33
15 1200 1700 500 2,2 39 3,2
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MpunoxeHve 1

Tabmmua Mi1.3
MapameTpbl NepeBo3Ky TOMIMBA

PaccTosiHMe OT Yro/bHOro 6acceiiHa 4o CTaHUMK, KM CTOMMOCTb MepeBos-

Ne 91 12 13 21 22 2-3 31 3-2 3-3 KU, y.e/TOHHa-ku
1 50 100 44 20 Q0 70 120 160 0,07

2 70 120 160 20 Q0 20 120 165 0,065

3 40 120 80 4 150 20 120 170 0,06

4 20 40 80 60 40 20 200 175 0,055

5 150 20 200 160 150 25 26 b 0,055

6 20 190 200 160 150 79 26 70 0,02

7 20 150 50 200 160 25 26 100 0,03

8 20 80 5 120 150 25 120 110 0,04

9 60 200 11 120 160 210 4 20 Q0 0,05

10 120 160 50 20 Q0 60 120 280 0,01

n 40 120 4 20 150 40 120 170 0,05

2 70 50 40 60 5 150 9 200 17 0,045

13 40 150 20 160 150 3H 47 45 0,01

4 75 190 50 200 180 79 65 7 0,02

5 5 150 30 200 160 150 65 129 0,03

BapuaHT B
Tabnmua Mi.4
MapameTpbl 3NEKTPUYECKUX CTaHLIUIA
YcTaHOoBeHHas MOLL- Hucno vacos Bb IpaGoTky Y [enbHbIi pacxog cTaH-
No HoCTb, PYCI, MBT YCTaHOBNIEHHOM MOLLHO- unn, r.y.T./KBT-vac
cTw, TYCIT, vac
1 2 3 1 2 3 1 2 3

1 80 100 300 5000 5500 6000 308 315 313
2 320 160 200 5500 5800 5000 309 316 315
3 30 400 300 5500 5800 5000 310 317 316
4 50 100 500 6500 5000 4500 311 318 317
5 300 400 120 6000 5500 4500 312 303 318
6 300 500 150 5000 6800 5000 313 304 303
7 80 1200 50 7000 5500 5200 314 305 304
8 60 200 1000 7000 5500 4500 315 306 311
9 40 300 500 4500 4000 6200 316 318 312
10 60 80 1200 5500 4000 5000 317 303 304
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OCHOBbI MPEACTABNEHUA 1 OBPABOTKN JAHHbBIX B LIM®POBLIX CUCTEMAX

OkoHyaHve Tabn. M1.4

Yncno yacos BbIpaboTKu

o Y aenbHbIA pacxos CTaH-
YCTaHOB/IEHHOV MOLLHO- A P A

YcTaHoBNeHHaa Mol -

Ne HoCTb, Pyct, MBT cTi, TyCT, vac uun, r.y.7./kBTyac
1 2 3 1 2 3 1 2 3
n 240 300 900 5500 4500 5000 318 304 305
12 400 1200 150 6500 4800 4000 308 305 306
13 200 800 200 6000 5500 4000 315 306 307
14 300 2000 80 500 6800 5000 316 307 308
15 90 250 1600 7000 5500 5200 317 308 309
Tabmmua MN1.5
MapameTpbl YrofbHbIX 6acceinHoB
"ofoBas fo6blva TONAMBA B YrofbHbIX  LleHa TonnmBa B yronsHoM 6acceliHe,
No 6acceiHax, TbiC. TOHH y.e./TOHHa
1 2 3 1 2 3
1 300 200 600 1,15 3,50 2,00
2 200 200 600 1,50 3,50 2,00
3 700 200 600 1,50 3,50 2,00
4 700 200 300 2,53 1,22 1,70
5 100 600 300 2,50 1,20 1,70
6 700 500 300 2,50 121 1,37
7 700 500 400 3,60 2,20 3,40
8 300 600 400 3,46 2,20 3,40
9 700 500 300 3,60 2,20 3,40
10 400 500 1300 3,60 2,23 3,40
n 1500 800 400 1,80 4,30 4,52
12 900 200 1200 2,40 4,24 3,50
13 700 600 300 2,60 4,19 3,40
14 1900 500 600 2,80 4,00 3,30
15 1200 1700 500 3,20 3,90 321
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MpunoxeHve 1

Tabnvua 1.6
MapameTpbl NepeBo3Ky TOMIMBA

PaccTosiHMe OT Yro/bHOro 6acceiiHa 4o CTaHUMK, KM CTOMMOCTb MepeBos-

N 44 12 13 2-1 2-2 2-3 3-1 3-2 3-3 KM, Y.e/TOHHa-KM
1 5 30 10 4 20 9 120 160 0,01
2 70 120 160 20 9 20 120 165 0,02
3 40 120 8 44 150 20 120 170 0,03
4 20 4 8 60 40 20 200 175 0,04
5 20 150 20 200 5 25 26 B 0,05
6 20 190 200 60 150 79 2 70 0,06
7 20 150 50 200 160 25 26 100 0,07
8 20 8 50 120 150 25 120 110 0,07
9 60 210 120 160 150 44 20 90 0,065
10 120 160 50 20 90 60 120 280 0,06
N 40 120 4 20 150 40 120 170 0,055
2 70 50 40 60 55 0 200 175 0,05
13 40 150 20 160 150 3B 47 45 0,045
14 75 190 50 200 180 79 6 77 0,02
5 5 150 30 200 160 150 65 129 0,03
BapuaHT B

Tabmmua M1.7
MapaMeTpbl 3NEKTPUUECKUX CTaHLMIA

Uncno yacoBs BbIpaboTKK

YcTaHOBIEHHAA MOLLL- o
= YCTaHOB/IEHHOW MOLLHO-

Y [enbHbIi pacxog cTaH-

Neo HOCTb, PYCI, MBT cTu, TYCT uac unn, r.y.T./KBT-vac
1 2 3 1 2 3 1 2 3
1 240 100 150 5000 5600 6000 312 310 310
2 160 100 150 5500 5900 5000 313 311 311
3 200 360 150 5500 5900 5000 314 312 312
4 60 380 200 6500 5100 4500 315 304 304
5 80 110 320 6000 6500 4500 316 305 305
6 320 160 220 5000 6500 5000 317 306 306
7 30 400 320 7000 5600 5200 318 307 307
8 50 110 500 7000 5600 4500 303 308 308
9 300 400 160 4500 4500 6200 304 309 312

300 500 183 5500 4500 5000 305 303 304

S
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OCHOBbI MPEACTABNEHUA U OBPABOTKN JAHHbLIX B LIN®POBbLIX CUCTEMAX

OkoHnuanve Taon. //1.7

Uncno yacos BbIpabOTKM

< Y aenbHbIA pacxos cTaH-
YCTaHOB/EHHOI MOLLHO- A P A

YcTaHoB/eHHaA MOLLL-

Ne HOCTb, PycT, MBT cTi, TyCT, vac uuw, r.y. T./KBT-4ac
1 2 3 1 2 3 1 2 3
n 80 1200 64 5500 4700 5000 312 304 305
12 64 200 1000 6500 4500 4000 313 305 306
13 40 340 500 6000 5000 4000 314 306 307
14 60 85 1200 500 6600 5000 316 307 308
15 240 300 960 7000 5700 5200 317 308 309
Tabmmua 1.8
MapameTpbl YrofbHbIX 6acceinHoB
"ofoBas fo6blva TONAMBA B YrofbHbIX  LleHa Tonnmea B yronsHoM 6acceliHe,
Ne pacceliHax, TbIC. TOHH y.e./TOHHa
1 2 3 1 2 3
1 100 600 300 25 1,2 3,2
2 700 500 300 25 12 35
3 700 500 400 3,6 2,2 12
4 300 600 400 36 2,2 34
5 700 500 300 36 2,2 34
6 400 500 1300 36 2,2 34
7 1500 800 400 18 43 4,2
8 900 200 1200 2,4 4,2 2
9 700 600 300 2,6 41 2
10 1900 500 600 2,8 4,0 1,7
n 1200 1700 500 32 39 17
12 1700 100 900 2,2 25 17
13 1400 200 1300 2,2 3,6 34
14 1500 1800 1200 2,2 3,6 12
15 900 100 1500 4,3 3,6 12
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Tabmmua 1.9
MapameTpbl NepeBo3Ky TOMIMBA

PaccTosiHMe OT Yro/bHOro 6acceiiHa 4o CTaHUMK, KM CTOMMOCTb MepeBos-

FEEERRERBoOwo~o o wdNR

1-1 1-2 1-3 2-1 2-2 2-3 3-1 3-2 3-3  KW,Y.e/TOHHa-KM
150 40 200 160 150 25 26 3b 0,19
20 190 60 200 150 79 26 70 0,2
20 150 50 200 160 25 26 100 0,21
20 & 50 120 150 25 120 110 0,22
60 210 120 80 150 4 20 D 0,23
120 160 50 20 9 60 120 280 0,24
40 4 120 20 150 40 120 170 0,25
70 50 5 60 5 150 9D 175 0,26
40 150 20 160 150 35 47 45 0,27
75 190 50 200 180 79 6 77 0,28
50 150 30 200 150 160 65 129 0,275
50 30 100 23 92 135 110 170 0,27
70 115 165 & 24 94 112 280 0,265
40 115 125 4 142 5 114 140 0,26
70 155 63 45 145 36 116 150 0,255
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OCHOBbI MPEACTABNEHUA V1 OBPABOTKM JAHHbBIX B LIN®POBbLIX CUCTEMAX

[TpunoxeHune 2
Obuime pekomeHzaLun no paspaboTke npeseHTawuii

Mpe3eHTaUNs ABNAETCSA TONbKO MHCTPYMEHTOM nepeaaym uHgpopmaumu.
VICTOYHMKOM MHopMaL MK B MepBYIO 0Yepeb ABMSAETCA CaM pacCKasuuk,
a KayecTBO Mpe3eHTaL MM onpegenseTcs, Npexae Bcero, rnyouHoin npopa-
60TKM MCXOAQHOr0 MaTepuana.

Cxema npeseHTauuu

JTiobas npeseHTaUMa 4O/MKHA UMETb MUHMUMaNbHbIA HAbop CNanaos:

1 TUWTYyNbHbIW Cnaing —Ha faHHOM cnaiije yKasblBaeTcs TeMa paboTbl,
UMs aBTopa paboTbl, PyKOBOAUTENS, peLeH3eHTa (ec/in TakoBble UMe-
l0TCS), faTa U opraHusauuns, OT KOTOpoi Oblia BbiMONHEHA paboTa
(yHVBEpCUTET, UHCTUTYT, Kageapa, CreumanbHOCTb), AuCLmnaMHa/mo-
[yNb/TpaekTopus, No KOTOPOiA Bblna MOArOTOB/IEHA NPE3eHTaLMS;

2. Llenv v 3agaum paboTsl;

3. Cofep>xaHne — OCHOBHbIe pa3fesibl U paboTbl. A5 60/bLUEN NHTe-

PaKTUBHOCTU MOXXHO OPOPMUTL KaXKAbIA NYHKT B BUAE FMNepcebi-

K. CTOUT OTMETUTb, YTO LBET FMMNEPCChINIOK 40 M NOCc/e UCNOo/b30-

BaHWS MeHAeTCs, NO3TOMY HeobX04MMO NPOBEPUTL Ha COYeTaHUe

TeKCTa rmnepccbi/ioK U (hoHa A0 1 Noc/ie X CNosib30BaHUS;

OCHOBHble craiifbl, B KOTOPbIX PAaCKPbIBAETCA TEME;

BbiBOAbI NO NpofenaHHoM paboTe;

Cnncok ncnonb3oBaHHbIX UCTOYHWKOB;

BnarofapHocTb ayanuTopuun 3a BHUMaHue. Ha JaHHOM cnaifie MOXHO

nokasaTb CBOM KOHTaKThl, & TakXKe Bblpa3uTb 6/1arofapHocTb BCEM,

KTO MPUHMMaN yyacTue B CO3aHNKN aHHOW paboThl.

[N ny4uiero BoCNpuATUS MHOPMaL M MeXXay NepenncTbiBaHNeM cnain-
[0B peKOMeHyeTca faBaTb HE60NbLLYIO Nay3y. Taknum 06pa3om, ciyLuaTenb
nosly4aeT BO3MOXHOCTb 3aBepLUNTL OCMbIC/IEHWE NONYUYEHHON MH(OopMaL MK
1 NOBbICUTb FOTOBHOCTb BOCMNPUHMMATb HOBYHO NMOPLMIO JaHHbIX.

N o ok

TpeboBaHMs K 0hOPMAEHNIO CnaiigoB

HeobxoAnMO MakcMMasibHO MOMHOCTLI0 UCMONb30BaTh BCe AOCTYNHOE
AN cnainfa npocTpaHcTBo. Mpu 3TOM creayeT yUnUTbIBaTb, YTO B psife Cyyda-
eB 171 3a[HNX PALOB CNYLUATENEN HMKHAN YaCTb NPE3eHTaL MM MOXET OKa-

204



MpunoxeHue 2

3aTbCA 3pUTENLHO HeOCTYMNHa. 10 3TON NpUYMHE PEKOMEHAYETCS UCMONb-
30BaTb BEPXHIOKO M CPeAHION0 YacTb cnarga (OpueHTUpPoBOYHO 75—80 %).

PekoMeHAO0OBaHHbI pa3mep wpugTa BapbupyeTcs B npegenax
oT 18 10 36 4151 OCHOBHOIO TEKCTa M OT 24 [0 54 ANns 3aro/I0BKOB CaiioB.
MeHbLUWI pa3mep WpudTa sBAseTca NpobnemMaTUyHbIM 415 PaCCMOTPEHUS,
CMIMLLKOM 60/1bLLIOK pa3Mep LWPKUGTa He NO3BOJIAET MOMECTUTb Ha CNaiig BCo
HeobXxoanMyto H(opMaunio. Mpr 3TOM 06bIYHO WPUKT B TEYEHUE BCEW
npeseHTaL My CoOXpaHseT CBOM NapameTpbl. 15 MCNONb30BaHWA B NPe3eH-
TauusAX peKoOMeHAyeTCsA MPUMEHATH CefyroLnii Habop wpudTos: Verdana,
Arial, Tahoma, Times New Roman, Georgia, Cambria, Calibri. B nto6om
c/lyyae, He CTOWUT MUCMOMb30BaTh WPUKTLI, KOTOPble He yCTaHaB/IMBAKTCA
no YMOMYaHNK BMECTe C OnepaLMoHHON CUCTEMOA.

CTOUT OTMETUTb, 3ar0/1I0BOK [JO/HKEH NPUCYTCTBOBATbL Ha K&XKA0M Cnail-
[ie W, KaK NpaBuio, CBO COBCTBEHHbIN. ECnK e He yaaeTca CHabauTb
[Ba creayowmx apyr 3a Apyrom cnaija pasHbiMun 3aro/ioBKamu, Jonycka-
eTCA UCMONb30BaTh HAa BTOPOM Cflaiije Takou >e 3aronoBoK, Kak Ha nep-
BOM, HO C NMOMeTKoW «MpogomkeHne» («lMpogomkeHne 1», «lpogonxe-
HUe 2» N T.4.).

TakKe peKoMeHAyeTCs Npu Co3fjaHuu Npe3eHTauumn NpuaepXmnBaThCs
npaeuna «He 60/bLUe TPeX»: He 60/bLIe TpeX PaKToB Ha cnaige, He 60/1b-
LLIe TPeX LyBETOB Ha cnaije, He 60NbLLUe TpeX 06beKTOB Ha cnaiige, He 60/1b-
e Tpex MUHYT BPEMEHN KOMMEHTapueB No ofgHOMY cnangy. iHdopma-
uns, NpeAcTaBieHHas Ha cnanje, A0/KHa COCTOATb U3 MaKCUMa/IbHO EMKUX
CNOB M NpeanoXeHnin. Ans BblaeNeHNs Ha cnaije 60n1ee BaXXHON NHGop-
MaLun PeKOMeHAYHTCA CnefyroLine cnocobbl: NogYepKuBaHune, Kypcus,
NONY>XUPHOE HayepTaHue, BblAeNeHNe LLBETOM, PerucTpom. Ipu 3ToM Bbl-
[leNleHHasa nH(popMaLns He A0MKHa 3aHUMaTb 60/bLe 30 % OT 06LLeR UH-
(hopMauunum, npeacTaBNeHHON Ha cnange.

LiBeToBas ramma

Mpw co3gaHnn MHAMBUAYANbHOTO LBETOBOMO CTUAS HEOOXOANMO YUu-
TbIBaTb BOCNPUSATME YeNIOBEKOM ONpPeAeNieHHbIX CoYeTaHW LBeToB. OCHOB-
HOWM TEKCT U (POH A0/MKHbI HAXOANTLCA B KOHTPACTE MO OTHOLLEHWUIO ApYT
K Apyry, HO NpPW 3TOM He pa3fpaxaTtb 3peHne. He peKkoMeHAyeTCs codeTaHme
3e/1EHOr0 M KpacHOro uBeToB. MpeanoyYTUTENbHbI CNeAYHOLME COYETaHMUA:

— KEeNTbIA TEKCT Ha CUHEM (DOHE;

— 6enblii TEKCT Ha TEMHO-CUHEM (DOHE;

—YepHbI TEKCT Ha 6e10M (PoHe.
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OCHOBbI MPEACTABNEHUA V1 OBPABOTKN JAHHbIX B LIM®POBLIX CUCTEMAX

P OH MOXeT NpeAcTaBNATb U3 Ce651 MOHOTOHHBbIN LBET, rPagveHTHbIN
nepexos Unun Hekoe N3obpaxKeHue.

OchopmsieHNe JOMNOMHUTENbHBIX MAaTepUanoB

K fononHuTenbHbIM MaTepuanaM OTHOCAT rpauKn, pucyHKu, hopmy-
nbl, 06beKTbl WordArt 1 SmartArt. X ncnonb3oBaHue 3Ha4YNUTENbHO NO-
BbILLAET BOCNPUMMYMBOCTb Npe3eHTauun. Mpu ncnoib3oBaHUM rpagu-
KOB/pUCYHKOB/opMy cnefyet nNpefyCMOTPETb MOACHAOLWME HAANUCH,
KOTOpble, KakK npaBuio, pacnosaraoTca nog oovektamu. Mpu ncnonb3o-
BaHWUW JOMNOHUTE/NbHbIX MaTePUanoB He CTOUT 3a0bIBaTb Y)Ke YNOMSAHYTOe
NpaBnIo «He 60/bLLIE TPEX» U TO, YTO OAMH FpatinyYecKnin 06 bEKT He A0/-
)KEH 3aHMMaTb 605ee NONOBUHLI cnaiga. Ecnv Ha cnaiige npeacTaBneHa
TONbKO OAHa hopmyna/rpauk/pncyHoK, To BMECTO NOSACHAOLLLE HagMK-
CW MOXKHO MCIMO/b30BaTh 3aro/I0BOK cfainga. 3aMMcTBOBaHHbIe MaTepuaribl
cnanpa fonXKHbl ObITb CHabXeHbl COOTBETCTBYHOLLEN CCbITKOM.

AHnmaums

AHVMaUMA, NCMONb30BaHHAA B NPe3eHTaL MK, 40/1XHa NOMOraTh NOHATH
maTepumas, aHe OTB/IeKaTb Ha ce6s BHUMaHwue 3puTeneil. COOTBETCTBEHHO,
He PeKOMeHAYHTCA CIULWKOM C/I0XHbIE BUAbI aHMMaunn. ONTUMabHbIM
AB/IAETCA MCMONb30BaHME aHUMaL MK, KOTOpas COMPOBOXAAET U3/T0XKEHUe
mMaTepuana. Takxe aHMMaL s PEKOMEHAYeTCA NPy 06bACHEHUN AMHAMU-
4eCKMX npoueccos (BpalleHne MarHMTHOro Noas poTopa OTHOCUTESIbHO
cTaTopanmbo HaobopoT, ABUXKEHME aBTOMOOWA, U3MEHEHWNE NOSIOXEHNS
KOMMYTaLMOHHOro 060pyA0BaHNa Ha CXeMax U T.[.). 3a4acTyto Npu 3Tom
NCNONb3YEeTCA LMKINYHAA aHUMaLmns, Npu KOTOPOo 06beKTbI MOCTOAHHO
NMOBTOPSAKOT OAHUN U Te Xe ABVKEHUS.

O6pasel, npe3eHTaLMy ¢ NpMMepamMmmn KOPPEKTHOrO N HEKOPPEKTHOIO
npeacTaBneHns MHopmauum pacnonaraercs B nanke P:\metoc1\UHpop-
matuka- \PowerPoint\
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YyebHoe usgaHue

KotoB Oner Muxaiinosuy
KotoBa EneHa HukKonaeBHa
Bepxo3nH AHgpeii Muxaiinosuy

OCHOBbI MPEACTABJIEHUNA
M o6paboOoTKU AAaHHBDbIX
BLMNPPOBbIX CUCTEMAX

Pegaktop O. C. CmupHoBa
Bepctka O. . VIrHaTbeBol
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