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PykoBoacCTBO Nno 3Kcnnyatauumn

CASIO

MpenocTopoXHOCTH B 06paLLeHNM C KanbKyNATOPOM

70T KaNbKyNATOP U3rOTOBNIEH U3 TOYHLIX AeTaneld. Hukoraa He nbitaiitech pasobparb ero.

He ponyckaiite nageHuii Kanbkynatopa u He nogaepraiite ero cunbHbIM yaapam.

He xpaHuTe Kanbkynatop B MecTax C BbICOKOI TemnepaTypoii, BNaXHOCTbIO N 6OMbLLIMM KONM4YECTBOM
MbIAK 11 He ocTaensiiTe ero Tam. Mpu pabote B yCNoBUAX HU3KUX TEMNEPATYP KasbKYNATOPY MOXET NoTpe6o-
BaTbcA 6osblUe BPEMEHU A/A BbIBOAA AAHHBIX Ha AUCTNEN U AaXe MOryT BO3HUKHYTb HapyLLEHWs B ero
pabote. HopmanbHoe (hyHKLMOHMPOBaHME KanbKynaTopa byaeT BOCCTAHOBMEHO Mpu pabote B YCNOBMAX
06bl4HbIX TEMMEPATYP.

B npoLiecce BbINONHEHWUA pacyeToB AUCTIIEN CTAHOBUTCA MYCTbIM, @ KNABULLK NepecTaioT ¢yHKLMOHUPO-
BaTb. Korgja Bbl HaXMaeTe Ha KnasuLum, CreauTe 3a aucnieem, Ytobbl 6biTb yBEPEHHbIM, YTO BCE Onepauui
C KNaBULLAM BbIMOMHAIOTCS KOPPEKTHO.

Hukorga He ocTaBnsiite paspseHHble 6atapen B 6atapeiiHom otceke. OHU MOryT NpoTeyb U MOBPEAuTL
KasbKynsTop.

[ns 04MCTKM KanbKynATOpa He CredyeT UCMoNb30BaTh NeTyuIe XUAKOCTM, HanpuMep Takue, Kak pacTeopu-
Tenu unu 6eH3uH. MpoTupalite ero KOpnyc MpW MOMOLLM Kycka MAMKOI CyXOii TKaHu, 60 Npu NOMOLLY
KycKa TKaHu, CMOYEHHOTO B BOLHOM PacTBOpE HEATPaIbHOr0 MOIOLLIEFO CPELCTBa 1 OTXATOro.

Hu npu Kakux o6CTosTENbCTBAX NPOM3BOZUTEND U €70 AUNEPbI HE HECYT OTBETCTBEHHOCTU Neper BaMu 1
APYriAMU NMLAMU HIA 32 KaKI1e NOBPEXAEHIAS, PacXofibl, NOTEPIO JOX0fa, cOepexeHuii n Nobkle apyrue no-
BPEXAEHWA, ABMBLUMECA CREACTBUEM NOTepU UHdopMaLy u/uan hopmyn, Bbi3BaHHON HeNpaBubHO pa-
60TOil KanbkynATOpa, PEMOHTOM UMK 3ameHoli batapeid. Monb3oBatenb JOMKEH UMETb PE3EPBHbIE KOMUK
AaHHbIX 18 3aLLMThI OT MOTEPb UHAOPMALIAN TAKOrO Pofia.

Hukorga He yHUYTOXaiATe 6atapeu, NaHenb SUCTNEN Ha XUAKUX KpuUcTannax u apyrue fetani nytem ux
CXUraHus.

Ecnu y Bac nosBunnch COMHeH!s B UCNPABHOCTY KaNbKYNATOPA, TO MPeX e BCero BHUMATENbHO nepeyunTail-
Te 3T0 PYKOBOACTBO, UTO6bI 6biTb YBEPEHHBIM B TOM, YTO BO3HUKLLAA MPOBEMA He CBA3aHa HU C Pa3psKeH-
HOCTbIO 6atapeii, Hu ¢ ownbkamun B aKcnTyaraumn.

KNABULLUHbIA YKA3ATENb
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BHuMaHue

Hu npu kakux obctostenscTaax dpupma “CASIO Computer Co., Ltd.” He 6ygeT HecTi OTBETCTBEHHOCTb NepeL, Kem
6bl TO H1 BbINO 32 CReLnanbHbIA, KOCBEHHBIMA, CAyYaHBIA UAN NOTMYECKU BbITEKAIOLLMIA yLLep6 B CBA3W UK Mo
npUinHe NOKYNKK N1bo ucronb3oBaHns aTux Marepuanos. Kpome Toro, dupma “CASIO Computer Co., Ltd.” He
6ygeT 0TBEYaTb HU Ha KaKie NPETEH3M B Kakoii bl TO Hi1 6610 hOpME HI C Ybeli CTOPOHI, CBA3AHHbIE C UCTOMb-
30BaHMEM 3TIX MaTepuanos.

® CopiepxaHiie 3Toro PyKOBOACTBA MOXET HbiTb U3MEHEHO 63 NpemynpexaeHus.

® Hu ofHa 13 YacTeil 3T0ro PyKOBOLCTBA He MOXET BbiTb BOCMPOU3BEAeHa Hn B KakoM Buge 6e3 ACHO Bbipa-

KEHHOrO NICbMEHHOTO CONAcA NPOU3BOZUTENS.
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1) OBLLLEE OMUCAHME

1-1 BknioueHue u oTKNIo4eHne ANeKTponuTaHusa
Haxmute Knasuy 033 on, uTOObI BKNIOUUTD BaLL KanbKynatop.
[nsa Toro, 4T06LI OTKIIOYUTH BaLL KaNbKyNnATop, HAXMUTE KNnaBuLly (oFF).

myHKLI,I/Iﬂ aBTOMaTNYEeCKOro OTK/loO4eHUA NieKTponuTaHua

ot KalbKynAaTop aBTOMaTU4eCKn OTKNOYaETCA, €C/N B TeYEHNE NPUMEPHO 6 MUHYT HE NPON3BOAMTCA HU OfHa
n3 onepauw?l. aﬂeKTPOI'II/ITaHI/Ie MOXeT 6biTb BOCCTAHOB/EHO nyTéM Haxatuna Knasuwin Mo Cop,epmleoe na-
MATK 11 YCTAHOBKW PEXIMOB COXPaHAIOTCA AadXe Npu OTKNIOYEHHOM NUTaHNK.

1-2 KnaBnwum kanbkynsropa

MHorue knasuLLK KanbKynAaTopa MOTYT BHINOMHATL Cpasy Mo HECKOMbKO pasmiuHbix yHKuuil. ObosHaueHue
(yHKLMIA Ha KNaBsuLLAX UMeeT LiBETOBOE KO[MPOBaHIE, YTO NOMOraeT BbICTPO U IETKO HaXOAUTb Ty KMaBuLLy,
(OYHKLMA KOTOPOIA BaM HyXHa.

OyHKUKA, cBA3aHHaA ¢ knasuwelt “Shift” [Mepekniouerue] —> 10°

OCHOBHast CoyHKLWS! —

OcHoBHas hyHKLuA —>

OyHkums pexiuma “SD” [CpeaHeksagparuiHoe oTKnoHeHne] ——» L x
OcHOBHble hyHKLMN

amm (b)IHKLI,I/II/I 06bI4HO BbIMONHAOTCS Nnpu NPOCTOM HaXaTu KNnaBULL KanbKynaTopa.

®yHKUMK, CBA3aHHbIE C KnaBuLeil nepeknioverus “Shift”
Bbl MOXeETe UCMONb30BaTL 3TU (hYHKLMN MYTEM HaXaTus KNaBuULLA ERF) ¢ MOCNEAYIOLLMM HaXaTUeM KNaBuLLM,
UMEIOLLIE/ COOTBETCTBYIOLLYIO MapKUPOBKY 1 0603HaueHIe TOI PYHKLIMM, KOTOPYIO Bbl XOTUTE BbIMONHUTD.

DyHKUMKM peXnma cpeaHeKBaApaTU4HOro oTknoHeHus “SD”
Bbl MOXeTe Nonb3oBathes aTuMin pyHKLuAMU B pexiume “SD” [CpenHekBaipaTuiHOe OTKIOHEHUE].

1-3 PeXxumbl

I'Iepen TeM, Kak Nonb3oBaTbCA 3TUM KanbKyNATOPOM, HeOﬁXO}J,I/IMO Bbl6paTb HY)KHbII7I pexum, OTBe‘-IaIOLLI,MVI Tpe-
60BaHMAM BaLLUX pac4eTos. 710 MOXeT 6bITb OCYLLIECTBJIEHO NYTEM HaXaTtia KnasuLlmn B COYEeTaHun ¢ O}J,HOI7I
13 LMcpPOBbIX KnasuLw. (MHhopmaLms o HUX NpefCcTaBNeHa Nof, AUCTINeeM.)

(eod(=]: Ha skpaHe ucnnes nossnsetca coobuieHue “SD” [CpepHekBagpaTuHoe oTKNoHeHue]. BuinonHe-
HUe pacyeToB CPeaHeKBaLPATUYHOTO OTKIIOHEHNS.

@0g(0]): Pexum “COMP” [BbiuncneHus]. BuinonHerue o6LuX pacyeTos, BKMIOYaA pacyeThl C UCTIONb30BaHu-
€M MaTeMaTuiecknx oyHKLAR.

fod(1]: Ha akpare gucnnen nosensetca coobuieHune “QUAD” [KBappatHble ypaBHeHus]. Peluerne Keag:-
paTHbIX YpaBHEHUIA.

(od(2): Ha akpate gucnnes nosensetca coobuiexue “SIMUL” [Cuctema nuHelibIx ypaBHeHii]. PelueHue
CMCTEMbI NIMHENHbIX YPABHEHWIA C ABYMSA HEU3BECTHBIMI.

8 (3): Ha skpaHe aucnnes nosensetcs coobuieHmne “SIMUL” [Cuctema nuHeitHbIX ypaBHeHmii]. PelueHue
CUCTEMbI JIMHENHBIX YPaBHEHI C TPEMS HEU3BECTHBIMU.

(el(4): Ha akpaHe gucnnes nosensetca coobyeHue “DEG” [Fpagycbi]. 370t pexum 3agaet rpagychl B kave-
CTBE €AUHIL, U3MEPEeHUs yrna.

(eol(8): Ha skpare aucnnes nossnaetcs coobuieHne “RAD” [PaguaHbi]. ST0T pexiM 3anaeT paauaHbl B Ka-
YEeCTBE eUHUL, U3MEPEHUS YrTa.

: Ha akpaHe mucnnes nosiensetcs coobLueHne afbl]. 3TOT pexuMm 3afaeT rpaibl B ka4ecTse

g (8): H 6 “GRA” [T 1.3
eANHIL, U3MEPEeHIs yrna.

o8l (7] : Ha akpaHe aucrines nosensetca coobienne “FIX” [DukcuposaHHblit]. 310t pexum sagaet ukcu-
POBaHHOE KOMMYECTBO 3HAKOB MOCTe AEcHTUHON 3ansToit (ot 0 o 9).

: Ha akpaHe aucnnes nosensetcs coobiueHue “SCI” [HayuHble pacyetbi]. 10T pexum 3agaet Konuye-
CTBO 3HAKOB MOCINE AECATUYHOI 3aNATONA, COOTBETCTBYIOLLEE KONMUECTBY 3HauaLyx Ludp (ot 1 o 10).

: OTMeHa ycTaHoBOK MKCUPOBaHHBIA] 1 YHbI ueTbl]. Kpome Toro, ata onepa-

0 ctaHoBoK “FIX” [®ukcupoBanHbiil] n “SCI” [HayuHbie pacueTsi]. K

LA U3MEHAET nanasoH NpeacTaBNeHIs YMCeN B SKCMOHEHLMabHoil dopMe (cMm. cTp. 5).
-4



® Kaxpnas 13 yCTaHoBOK C no MOXeT 6biTb 1UCMONb30BaHA B coveTaHun ¢ pexumami “COMP”
[Buiuucnenus] u “SD” [CpepHekBagpaTuuHoe OTKIOHeHUE]. 3aaHHas BaMu eguHILA UMEPEHUs yria ocTa-
HETCA B NaMATN AaXe MOCAE OTKMIOYEHIUs 3EKTPONUTaHWS.

® [lepen TeM, Kak 3adaTb Ntobyio 13 YCTaHOBOK C no (el 6], BaM cnegyet ybeauTsca B TOM, YTO Bbl
Haxanu knasuly &9.

1-4 CumBonbl gucnnes
npeJJ,CTaBJ'IeHHbIe Ha 3KpaHe gucnnea NHAMKaTopbl HECYT B cebe I/IH(*JOpM&I,MIO 0 TEKYLLEM COCTOAHUN KaJlbKy-
naTopa.

a xyz?SHIFT MODE M K DEG RAD GRA FIX SCi SD
b -99
-1.23456789 1:

d . QuAD

“a”,“b”, “c”, “d”: WHpukatopbl K03hOULMEHTOB YpaBHEHNIA

“x”, “y”, 4z WHaukaTopbl KopHei ypaBHeHUiA

“-E=" unn “-[-”: WHaukatopbl ownbok

“SHIFT”: WHamkatop Haxatus knasuLLn i)

“MODE”: WHamrkatop Haxatus KnasuLmn

“M”: WHaukatop pernctpa He3aBuCUMOii NamMATL

“K”: WHaukaTop pacueTa KOHCTaHT

“DEG” nnmn “RAD” unmn “GRA”: ViHgukatop 3aaHHol eauHLbI U3MepeHUs yra

“FIX”: WHaukaTop hUKCMPOBAHHOTO KONMYECTBA 3HAKOB MOCIe LEeCATUUYHON 3anAToi

“SCI” WHaukaTop 3agaHHoro KonuyecTsa 3HaualLx Ludp

“SD™ WHaukatop pexuma pacyeta CpenHeKBanpaTuiHOro OTKMOHEHNUS

“SIMUL”: WHamrkaTop pexuma peLLeHIs CUCTEM NIMHEHBIX YPaBHEHUI C ABYMSA UMK TPEMSA HEU3BECT-

HbIMU
“QUAD”: WNHpomkatop pexuma peLLenns KBagpaTHbIX ypaBHeHuiA

1-5 KcnoHeHUManbHoe npeacTaBneHne
Baw kasnbkynstop npu 06bl4HbIX pacuetax MOXeT BbiBECTU Ha akpaH aucrinies 4o 10 undp. Tem He MeHee,
npesbilLaIOLLWe 3TOT Npeden 3HaueHUA 3afaloTCs Ha JKpaHe AUCTIIeA aBTOMATUYECKU B SKCMOHEHLIMAbHOI
thopme. Bbl MoxeTe caenartb Bbi6op MeXay ABYMA pasniiHbIMIA TUMNAMI SKCNIOHEHLIUANIBHOTO NPEACTaABNEHUS.
Pexum “NORM 1” [Tun 1]:

102(0,01) > |x], [x| = 10
Pexum “NORM 2” [Tun 2]:
10 (0,000000001) > |x], |x| = 10%°
Bbl MoxeTe BbibpaTh oguH 13 peximos “NORM 1” [Tun 1] unu “NORM 2" [Tun 2] nytem Haxaria nocnegosatesb-
HOCTY KnasuLw (e8], Ha akpaHe gvcnnesi OTCYTCTBYET MHANKALMA BHIGPAHHOIO PeXuMa, OfHAKO Bbl MOXeTe
BOCOMb30BATLCS MPUBSAEHHBIM HIKE pacueToM, YTobbl OMpeaeniTb, Kakoil hopMar NpefCcTasneHuUs 3afaH Ha
3TOT MOMEHT.

1632008 EI 5.°3]  (Pexum “NORM 1”)
| 0.005 | (Pexum “NORM 2)

(Bce npumepbl B 3TOM PyKOBOACTBE NPUBEAEHbI C MPEACTABNEHUEM PEe3YNbTaToB PACcYeToB B pexiume
“NORM 1” [Tun 1]).

Kak uHTepnpetupoBarb hopMar 3KCNOHEHLMasbHOro NpeacTaBneHus

( 1.2 "]
=>1.2%x10'"=+120,000,000,000

Mopmar npeacTasneHus 1,2'" ykasbiBaeT Ha T0, YTO 3TO 3HaUEHNE sABseTcA akBuBaeHToM 1,2 x 10", 310 03Ha-
YyaeT, YTo BaM HeOBXOLMMO NEPEMECTUTb JECATUYHYIO 3anATyio B uucne 1,2 Ha OgMHHAALATb No3uLMil BNpaso
(nockonbKy SKCrOHeHTa ABNAETCA NONOXUTENbHON). PeaynbTatom aToro siensetcs aHaueHue 120°000°000°000.

=1.2x10*=»0.0012

Oopmar npepcrasnenna 1,29 ykasbiaeT Ha To, YTO 3TO 3HaueHue ABNAeTcA akBuBaneHTom 1,2 x 10%. 310
03HauaeT, uTo Bam HEOBXOAUMO MEPEMECTUTb AECATUYHYIO 3anATYIo B uucne 1,2 Ha TpU nosuuuy Bneso (mo-
CKOJbKY 3KCTOHEHTa ABNAETCA OTpULaTeNbHOI). PesyribtatoM atoro siBndetcs sHauexue 0,0012.

*  BBog 3Ha4eHMil MOXET ObiTb OCYLLECTBIIEH B HAY4HOI cucteMe 0603HaueH A MyTEM HaXaTWs KNasuLLIn
rnocrie BBOAa MaHTUCChl.

NMPUMEP ONEPALINA MOKA3AHUE

—-1.234567891x 10 3
(= -0.001234567891)

1(:3234567891(0| -1.234567891
-1.234567891 00
30| -1.234567891-03

1-6 CneumanbHble hopmatbl npefcTaBneHus
Cneuvlaanble (*)OpMaTbI aucnnea ncnonb3yTca Ana npeacrasneHna 3HaueHu B LLeCTUaeCcATEPUYHOM UcHuc-
NeHnM 1 B BUAE Apobei.

MpepcTaBneHne 3HaueHus B Bupae Apobu

12
6 =

23
I'Ipep,craBneHue 3HaYeHunq B WwecTupecaATepuyHOM UCHUCNEeHun

| 4561412.423. I BbiBog Ha ancnneit 3HaveHus 45

[ 12°34°56.78 ] BuiBog Ha gucnneii sHaueHus 12°34'56,78"

Ecnu y Bac nosiBUNNCL COMHEHUs B UICNPaBHOCTY BaLLEro KanbKynaTopa ...

Ecnu nonyyeHHbI BaLLUM KaslbKyNSTOPOM Pe3yribTaT He COOTBETCTBYET TOMY, KOTOPBIA Bbl OXIAAETE UMK €CN
BaLL KanbKyNATOP BbigaeT coobLLEeHMe 06 OLLMOKE, TO BaM HyXHO BbIMOSHUATL OMCAHHYIO HUXE OnepaLiio, YTo-
6bl NepeBecT KanbKyNATOP B UCXOAHOE COCTOAHME.

1. HaxmuTe knasuLwu peg(0), u4to6bl nepeiitu B pexim “COMP” [BbluncneHus).

HaxmuTe KnasuLwmn foeg(@), utobbl 3agatb pexim “DEG” [Mpaayci].

HaxmuTe knasuwm poog(), utobbl 3aparb pexium “NORM” [Tun 1 unn 2.

MposepbTe Ty hopmyAy, ¢ KOTOPOiA Bbl paboTaeTe, 4Tobbl Y6eAUTLCA B €8 KOPPEKTHOCTU.

MpaBunbHO 3afaliTe Te PeXUMbI, KOTOPbIE BaM HyXHbl ANA BbIMOMHEHWA BaLUMX pac4eToB W nonpobyiite
BbIMOMHUTb 3TW PacyeThl eLLe pas.

2) MOPAQOK BbIMNOTHEHUA ONEPALIMN U KONUYECTBO YPOBHEWN
Onepavuu oCyLLECTBAAIOTCA B NPEACTaBNEHHOM HiKe MOPAAKE B COOTBETCTBIN C X MPUOPUTETOM:
1. Marematuyeckue yHKLAN

2.% x"W R-P,P-R

3.x, =

4.+ -

SR Sl A



OnepaLu, UMeIOLLE OfUH 11 TOT X€ NPUOPUTET, BBINOMHAIOTCA CReBa Hanpago, NpyY 3TOM OnepaLum, 3aKsio4eH-
Hble B CKOOKI, BbINOMHAOTCA NepBbIMU. ECnin ogHY cKOBKI 3aKmiodeHbl B Apyriie CKOBKI, TO CHa4aa BbINOHAOT-
cn onepavu, HaxofALLMECs BO BHYTPEHHUX CKOBKaX.

Peructpel namsTv ¢ L, no L, npenHasHadeHsl Ang CoxpaHeHus onepaLiuii Gonee HU3Koro npuopuTeTa (BKio-
yas onepauu B CKo6Kax) I'Iocxoany MeeTCA 6 TaKIX PerucTpoB MaMATH, TO MOTYT BbINOMHATLCA PacYEThl,
cocToALLMe He bonee, YeM 13 LIECTIN YPOBHEIA.

MockonbKy kaxablll ypoBEHb MOXET COfiepXaTb He bonee Tpex OTKPLIBAIOLLIMX CKOBOK, TO CKOBKM MOryT bbiTb
3aksio4eHbl Apyr B gpyra He 6onee 18 pas.

Mpumep (4 ypoBHs, 5 3akioueHHbIX Apyr B Apyra ckobok)
MocnepoBarenbHOCTb onepavuit

28 36 48 54@53 -

1yposeHb  1ypoBeHb  1yposeHb 1ypoBeHb A

2508098

CopepxaHue perucTpoB NamsTiA B Touke A.
x | 4
L. [I{I{5 +
L2 4 x
Ly [[CIOIE3 +
La | 2 X
Ly
Le

3) UCMPABNEHUA

Ecnu Bbl 06HapyxuTe, 4To Npu BBOAE YMCA Bamit Bbina AoMyLLeHa OLLNGKa (HO Mpu 3TOM Bbl €LLe He Haxanu
KNnasuLLy apudMETUUECKOiA onepaLmu), To NpocTo HaxmuTe Knasuwy 8 ans c6poca 3HaueHWs, BBEAEHHOMO
nocnegHUM, a 3ateM BBEJUTE ero eLle pas.

Mpu BEINONMHEHUN CEPUN PACYETOB, Bbl MOXETE UCMPABMATL OLLMGKN B MPOMEXYTOUHbIX Pe3ynbTatax nyTem Ha-
xartua knasuwv {8 ons oTMEHbI onepauuy, BbINONHEHHOI NocnenHeli. 3ateM, Bbl MOXeTe NPOZOIMKUTD BbINON-
HeH1e pacyeToB.

Ecnu Bbl XOTUTE 3aMEHUTb OAHY U3 TONBKO YTO HaXaTbix onepaLuoHHbx knasuww €3, B3, E3, B3, nmbo
1N EHFE), TO MPOCTO HAXMUTE KNaBuLLy TOI onepaLum, KOTOpyIo Bbl XOTUTE BbIMONHUTL. B aTom cryuae bypet
BbIMOMHEHa onepaLya camoll NoCcNeHel HaxXaToii KnasuLLK, HO MU 3TOM COXPaHUTCA NPUOPUTET NepPBOHaYASTb-
HO BBEEHHOIA OnepaLu.

4) C50M B CTYHAE OLLUMBKW UNWN NPEBBILLEHUA MPAHUL, AUAMA30OHA

Ecnu Ha akpaHe aucnnes nossutcs cumeon ““E-" unm “[-", T0 370 03Ha4aeT, 4To NpousoLLna oLnbKa U nNpesbl-

LUeHWe rpaHiL, aranasoHa, B pesynbTate Yero NocneaytoLLe pac4eTbl CTaHOBATCA HEBO3MOXHbIMU. MpeBbiLLe-

HIe rpaHuL, A1anasoHa Unu oLumbKa CyyatoTcs, Korga UMeeT MecTo Nioboe 13 OMUCaHHBIX HIDKE COCTORHNIA.

a) Korga pesynsar (MPOMEXYTOuUHbIiA, M60 OKOHYATENbHLIN) UK 3HAYEHIE, HAKOMNEHHOE B MAMATY, CTaHO-
BUTCA Bonblue, yem = (9,999999999x10%) (Ha skpaHe Aucnnes NosBNAETCS 3HaK “-E-").

6) Korma NpousBopsATCs pacueThl OyHKLMIN, 3HAUEHIE KOTOPOIA NpeBblLLAET AuanasoH BBoaa (Ha akpaHe auc-
nnea nossnsetcs aHak “-E-).

B) Korfa B Xofe CTaTUCTYECKIX PacUeToB NPOUBOANTCA HEoBOCHOBaHHaA onepaLus (Hanpumep, NonbITKa
BbIYUCTUTL X U 01 npit n=0) (Ha aKkpaHe aucrnes nossnseTca aHak “-E-).

r) Korga npousBogutca Matematiiueckin HenpasoMepHas onepauus (Hanpumep feneHue Ha Homb: 6 + 0) (Ha
aKpaHe aucnnes nosenAeTcs aHak “-E-’).

) Korga obluee KOnu4eCTBO YpOBHEI onepauii, SBHO UM HEABHO 3aKIIOUEHHbIX B CKOGKU, MPEBbILLAET 6 1n
Korga ucronbayetcs 6onee 18 nap cKoBoK (Ha aKpaHe gucnnest NosBAAeTCs 3HaK “[-").

Mpumep: Bl Haxanu knasuwy ) 18 pas noapsg, neper BBOKOM MOCNEAOBATENBHOCTY KNaBIALL
3] + [E3] %]

Kak B 9TUX ciyuasx BepHyTbCA B OGbIUHBIi PeXuM:

a), 6), 8), r) ... Haxmure knasuwy 9.

f)... Haxmure knasuwy E18. Kpome Toro, Bbl MOXeTe HaxaTb KnasuLuy {8 1 Ha sKpaHe Aucrnes nossuTca npo-
MEXYTOUHBIIA peaymbTar, KOTopbilt 66l NOMyyeH HEMOCPEACTBEHHO Mepef TeM, Kak npousoLLen c6oi, nocne
4Yero MoXeT 6bITb BO306HOBNEHO BbIMOMHEHWE NOCNEAYIOLLUX PacYeToB.

*  EC/M pesyrbTat HaxomuTcs B AuanasoHe sHaueHuii ot + (1 x 10%) go — (1 x 10%), 1o cooblyeHue 0b
OLLNBKe He MOABNAETCS. BMECTO 2T0ro, Ha 9KpaH AUCTNEA BLIBOLUTCA U30BpaXeHue Hynei.

5) UCTOYHUK NUTAHKA

MuTaHue Kanbkynatopa “x-500A” ocyLecTensaeTcs ot geyx 6arapeii Tuna G13 (SR44 unu LR44). Ecnm 6atapent
pa3psXeHbl, TO U30BpaxeHNe Ha SKpaHe JUCTNee CTAHOBUTCA HEUYETKIUM U TpygHOuuTaeMbIM. Korga aTo npo-
n3oiigeT, 6atapen cnegyet 3amMeHuTb Kak MOXHO BbicTpee.

MpepocropoxHocTh !

HenpasunbHoe ncnonb3osaHue 6arapeil MOXET Bbi3BaTb X PaspbiB UM MPOTEYKY, YTO HECET B cebe onacHoCTb

MOBPEXIEHUA BHYTPEHHUX YacTell KanbkynaTopa.

Cobniogaiite crnegytoLLne Mepbl NPeLoCTOPOXHOCTH:

® (6a3aTenbHO BLINOMHANTE 3amMeHy 6atapeil Mo kpaiiHell Mepe OAUH pas Kaxaple 2 roaa He3aBUCUMO OT
TOr0, KaK UHTEHCUBHO 1CTONb30BANCA KarnbkynaTop B 310T nepuog,. Ctapbie batapeun MOryT npoTeyb, Cepb-
€3HO MOBPEANB BHYTPEHHIE YacTI KaslbKynATopa.

® B npuobpeTaeMom Bamu Kanbkynatope copepxarcs 6arapeu, yCTaHOBNEHHbIE HA 3aBOZEe-U3roToBIUTENe AN
MPOBEAEHNA TECTOBLIX UCTbITAHIIA, NO3TOMY MOMHbIA CPOK X CYX6bI HE rapaHTUpyeTCA.

® [Ipu 3ameHe 6atapeli npoucxogut cbpoc Beell MHopmaLmn, cogepxalLielics B namsti kanbkynsropa. Mo-
3TOMYy Nepef TeM, Kak NPoU3BOAUTL 3ameHy batapeid, ybeguTech B TOM, YTO Y BaC UMEIOTCH Pe3epBHbIe
KOMuK BCElA BaXHOI 1A BaC nHopmaLiau.

® [lpu ycTaHoBKe batapeil, N03aboTbTeCh O TOM, 4TOBbI 11X MOMIoca BbiNi 06paLLEHb! B MPaBUIbHOM Hanpaene-

HUW.

Hukorga He ucnonb3yiite BMecTe 6atapeu pasfnyHbIX TUMOB.

Hukorga He ucnonb3yiite BMeCTe cTapble 1 HoBble batapen.

Hukorga He nbiTalitech nepe3apaguTs batapeu, He pasbupalite ux Ha 4acTu 1 He AOMyCKaiiTe 3aMblkaHUs UX

nonioco. Beerga fepxute barapen noganblLue 0T NPAMOro Harpesa Wil OTKPLITOTO MaaMeHu.

® XpaHute 6arapeu B HeBOCTYNHOM ANA ManeHbkux feTeii MecTe. B cnyuae npornarbiBaHus 6atapen,
Hemep/ieHHo 06paTnTech 3a MOMOLLBIO K BalLieMy Bpauy.

Kak 3ameHuTb 6aTapen

1. Haxmute knasuLy @), 4Tobbl OTKMIIOUMT NUTAHUE.

2. BblHbTe BUHTBI, AepXallue 3a[HIO KPbILLKY KanbKynaTopa, a 3aTeM CHUMUTE camy 3Ty KPbILLKY.

3. Ynanure ctapble 6atapen, nepeBepHyB KanbKynaTop barapeiiHbiM 0TCEKOM BHI3 11 CIETKa MOCTy4aB No Hemy
nanbLamm.

4. TlpoTpuTe NOBEPXHOCTb HOBbIX BaTapell KYCKOM MAMKOIA CYXOii TKaHU, a 3aTeM ycTaHoBuTe 3Ti batapewu,
no3aboTuBLLCE O TOM, YTO6bI X Mofioca 6binu 0bpalLeHbl B MPaBMibHOM HanpasieHum.

5. YcraHoBuTE Ha MECTO 3aAHIOI0 KPBILLKY KaNbKyNIATOpa 1 3aKpenuTe ee npu MOMOLLW BUHTOB.

6. Haxmure knasuwy I3 o, YTOBLI NOLKNIOUUTL MUTAHNE.

Mpumeyanue

MepeycraHoBKa NaMATI TOrO KabKynAaTOpa BbINOMHAETCA aBTOMATUYECKY B Clyy4ae oTCyTCTBUA batapeii 6onee
ABYX UM TPEX MUHYT. Huxke npeacTasneHbl MCXOAHbIE YCTAHOBKI 3TOr0 KasbKynaTopa, 3agasaemble npu nepeyc-
TaHOBKE €ro namATu.



Pexum “COMP” [BbluncneHus]
Pexum “DEG” [Tpagycbi]
Pexium “NORM 17 [Tun 1]
OuMLLEHHbIE PerucTpbl MamaTi
OunwenHbiit 6ycbep BBOAA

BHumanwue!

B cnyyae CAMWKOM CUNbHOI paspseHHOCTI batapeil, COBEPXMMOE NamATI MOXeT BbiTb MCMOPYEHO, 6o
MOAHOCTbIO NoTepaHo. O6A3aTeNnbHO BbINOMHUTE 3aMeHy 6atapeli cpasy Xe, Kak TOMbKO Bbl 3aMeTUTe, UTo 130-
bpaxeHue Ha 3KpaHe AUCTen CTano HEeYeTKIM.

6) TEXHWYECKWUE XAPAKTEPUCTUKI

OCHOBHBbIE OMNEPALMN

4 OCHOBHBLIX pacyeTHbIX OnepaLi i, KOHCTaHTbI Ans onepauuii +/ —/ x / =/ x¥ [ X", pacyeTbl ¢ UCNOb30BAHNEM
CKOBOK 11 BbIUMCNIEHIIA B MAMATH.

BCTPOEHHbIE ®YHKLIUN

TpUroHoMeTpIIECKie 1 0BpaTHbIE TPUIOHOMETPUYECKIME (hYHKLIAK (C BbpaXeHIeM YIIOB B rpajiycax, paguaHax
1 rpagax); runepbonuueckue 1 obparHble runepBonuueckme YHKLMK; AECATUYHbIE U HATYpaibHbIe Sorapud-
Mbl; SKCTIOHEHLMarbHble OYHKLMM (JECATUUHBIE U HATYPaSTbHbIE aHTNIOrapUdMbl); BO3BEAEHNE B CTEMEHD I 13-
BIIEYEHIe KOPHS; U3BNEYEHNE KBaApaTHLIX 11 KyBYECKX KOPHE, BO3BEEHME B KBafipaT; Bbl4uCeH!e obpat-
HbIX BEMUUMH; hakTopuansl; npeobpasosaHue cuctem koopauHar (R — P, P . R); reHepauua cryqaiiHbix uncen;
T pacyeThl C JpobAMU 11 BHIMUCTIEHINE MPOLIEHTOB.

CTATUCTUYECKME OYHKLUN

CpefHeKBagpaTiiHoe OTKIIOHEHMe COBOKYMHOCTY, CPEAHEKBaZPATUYHOE OTKIOHEHIE BbIGOPKY, CpedHee apud-
METIYECKO., CyMMa KBaZpaToB, CyMMa 3HaUEHUiA, KONMYECTBO JaHHbIX.

OYHKLUW PELLEHNA YPABHEHUN
KeagpartHble ypaBHeHUs
CucTeMbl IUHEIHBIX YPABHEHWI C ABYMS WU TPEMS HEU3BECTHBIMU

EMKOCTb

BBop, AaHHbIX M OCHOBHbIE pacyeThbl
10-3HauHas MaHTIcca, Nbo 10-3HaYHas MaHTUCca ¢ 2-3HaYHOI SKCMOHeHTON B AuanasoHe ot 10%° go 10%,

*  To4HOCTb NONYYEHHbIX pe3ynbTaTtoB
+ 1 8 10-m 3Hake (8 pexumax “COMP” [BbuucneHus] u “SD” [CpeaHeksaapaTuuHoe OTKIIOHeHUE])
+1 B 6-M 3Hake (B pexumax “SIMUL” [Cuctema nuHeiiHbix ypasHeHuii] u “QUAD” [KeagparHble ypasHeHus))

OyHKLUMN [lnanasoH AOMyCTMbIX 3HA4EHUI

OpHako, ans tan x:
Ix!#90{2n+ 1): DEG
x| ##x/2(2n+1): RAD
el 100(2n+ 1): GRA

siny (DEG) x| <9x10%
cosx (RAD) x' <5x 1077 pag
tanx | (GRA) 'x|<1x 10" rpag

1

sin {\‘ <1
cos™ x =
tan~’ Xi<1x10'%

*

OyHKLN

[lnanasoH AOMyCTUMbIX 3HA4EHUIA

sinhx
coshy

tanhx

TMpumeyarme: Ans oyHKLNGA

sinh n tanh, npu x=0 owmbKu
HaKanaMBaloTCA, a TOYHOCTb

3BUCHT OT KOHKPETHbIX

x| £230.2585092

3HAYEHUIA.

Ixt< 1% 1019

sinh~'x
cosh™'x

tanh™"x

XI<5x 109

1=x<5x 109

xi<

logxiinx

1x107¥<x<1x 107

10¢
e

-1x10"%°<x< 100

- 1x10"%<xx230.2585092

VX

0=x<1x10'%

x| <1x10%°

X< 1x10'%°, =0

Ix|<1x10'0

0=<x=69 (rmex-Lenoe u1cno)

Pol (x, v)

VxZ+y2< 1 x 10100

Rec (r,6)

Osr<1x10'%0 OgHako, Ans tan 6

(DEG) 18] < 9% 10%" |61 %90(2n + 1): DEG
{(RAD) 6/ <5x 107z pag  |8!#/2(2n+1): RAD
(GRA) '8l<1x10'% rpag [6'# 100{2n+ 1): GRA

jal, b, c<1%10'®, 0<b, ¢

X' £2.777777777x 10%

x>0 - 1x10'°< ylogx< 100
x=0:y>0

x<0:y=n, (rme - uenoe uncno)

2n+1
OpHako:
- 1x10"%%< yloglx' < 100

x>0: y#0

-1x 10‘°°<% logx< 106

x=0:y>0 ~

x<0:y=2n+1, 1 (720, rae n- uenoe umncno)
OpHako: "

S 1o‘°°<% log|x < 100

®  PesynbTupyloLLme 3Ha4eHUs

0bLLee KONM4ECTBO 3HAKOB LIENOTO YACNA, YUCIUTENS 11 3HAME-
HaTenst He JLOMKHO NPEBbILLATb [ECATI (BKMIouas 3HaKu dene-
Hus).

®  BBOAVMbIE 3HAYEHNs

TMony4eHHblit pe3ynbTar 6yAeT BbIBEAEH Ha 3KpaH AUCTINES B BUARE
[ApO6U LIeNoro Y1CAa, €CAIM 3HAYEHIA LENOTO Yicna, YucauTens
11 3HameHaTtens byayT MeHbLue, Yem 1 x 100,

sb

lxt< 1% 10%¢
Inl<1x10'°°
xgn, X : n#0
xGr 1:n#0, 1

B xogie BbINONHEHUA BHYTPEHHIX PAcYeToB, HaMpUMep Takux, kak X!, X', X1, 3V, HakannueaioTcs oLnGKY, YTo

MOXeET Heﬁﬂal’OI'IpI/IﬂTHbIM 06pa30M NOBJINATb HA TOYHOCTb.

-10-




JECATUYHAA TOMKA
CsoboaHonnasaloLLan ¢ UcHe3HOBEHIEM PaspALoB.

9KCMOHEHLMANBHOE NPEQCTABNEHUE
“NORM 1” [Tun 1] 102> |x], |x| =10
“NORM 2” [Tun 2] 10-° > |x|, [x| =101°

MOKA3AHWA AUCNNEA

Jducnnell Ha XugKUX KpucTannax, yaaneHue HeobasatenbHbiX Hyneil.

UCTOYHUK MUTAHWUA

WCTOYHNK NUTaHuS: [Be LenouHbix MapraHuesbix 6atapeu (LR44 unu SR44 (G-13)).

Cpok cnyx6bl 6atapei: Barapes Tuna LR44 obecneumsaet npumepHo 700 4acoB HenpepbiBHON pa-
6oThl 3TOr0 KanbKynaTopa (ans 6atapeu Tuna SR44 3T0T CPOK CoCTaBnAeT
okono 1800 yacos).

Motpe6bneHne anekTpoaHeprum: 0,0004 Br.
OUANA3OH TEMMNEPATYP OKPV)KAIOIJJ,EVI CPE[lbI
0°C-40°C

PA3SMEPbI

13,5(B)x78(LL)x141,8(1) mm

BEC

67 r (Bkntoyas 6arapeu)

7) OBbIYHBIE PACYHETbI

*  OBbluHble pacyeThl Bbl MOXeTe BbINOMHATH B pexume “COMP” [Buumncnenus)] (knasuium moe(0)).
*  PacueTbl MOTYT MPOU3BOAUTLCA B TOW XE NOCNe0BATENbHOCTH, B KAKOI HanucaHa chopmyna (CornacHo aeii-
CTBUTENbHOI anre6painieckoit Noruke).

*  [lonyckaeTcs ucronb3oBaHme 18 BXOAALLMX ApPYr B Apyra ckobok Ha 6 YpoBHSX.

7-1 qupre OCHOBHbIX MaTeMaTu4ecKux gencTaus (BKHIO'-laiI BblMUC/IEHNA B CK06KaX)

NPUMEP ONMEPALMA MOKA3AHUE
23+45-53=
23@acs@ms3al -255 |
56 x (- 12)~(-2.5)=
5663 12@E2558 | 268.8 |

2:3x(1x10%) =
28330129208 [__6.666666667 '

(2+3)x10%=
©203E0816928 | 500. |

* Tlpu BBOZE NnocnegoBarenbHOCTY Knasuil (=) 2 @@ 3 (&Jxs), NpaBunbHbIi pe3ynbTat He MOXET ObiTb MONYYEH.
He 3a6yppTe B NpUBEAEHHOM BbILLIE MPUMEPE MEXTY KNaBULLEN (=) 1 KnaBuLLeN BF) Haxatb knasuum E3 1.

-11-

7x8-4x5=(56-20)=

78884858 36. |
1+2-3x4+-5+6=
102@3R485068| 6.6 |
6 =
4x5

Yx 1 - [emlem = |1 0.3 |

He 3abynbte Haxatb knasuwy @8 neper Tem, kak BBOAUTb MOCNEAO0BATENbHOCTb KMaBULL, COAEpXaLLlyio
KNaBuLLY {&J. OT0 0COBEHHO OTHOCUTCA K TeM pacyeTaM, BbiNONHeHe KOTOPLIX 3aBepLUaeTcs 6es Haxatis
Knasuum B (Hanpumep K TakuM, Kak pacueTbl Matemarnieckix qyHKLuiA).

KonuuecTee ypoBHeii KNaBuLLK (=) MOXET BbiTb BHIBEAEHO Ha 3KpaH Auchies.

2x{7+6x(5+4))=

20| Co1 0.
70360@| L 02 0.
50348 122.

HeT Heo6X0OAMMOCTY B HAXATUI KNaBuLLIN ) Nepes BBOAOM Knasuin B3.
10-{2+7%x(3+6)} =

108362637683
@368 | -55. |

Mpumep eLLe ogHol onepauum:
108@207083BR6HHE

7-2 Pac4eTbl ¢ MICMO/Ib30BaHNEM KOHCTaHT
*  Cumon “K” nosiBnsieTca Ha aKpaHe AUCTNES, KOTfa Bbl BBOAUTE YMCIO B KA4ECTBE KOHCTAHTBI.

12+ 23 =
(-78)+23=
230363128 " 35
7883 ) -55.
2.3x12=
(—4.56)x12=
12882030 27.6
ams6@a -54.72
78 -9.6=
45 +-9.6 =
IneEmE7se 8.125
K
458 4.6875




17+174+17+17 =

17008 34.
a " 1.
a 68.
17- 107008 " 2.89
1.73= )
1.7%= a 5'913
a 8.3521
3x6x4- 3EI6EIEI “ 18
3x6x(-5)= 18 " 72
5ma " _90.
56
4x(2+3)
23
4%x(2+3)
ARE203EEE " 20.
568 “ 28
238 “1.15

7-3 Pacuetbl ¢ MICMONb30BaHNEM NamaTi

*

Mpu BHINONHEHUN PACYETOB C UCMONb30BAHNEM NAMATK, BybTe BHUMATENbHbI B TOM, 4TO6bI CAy4aliHO He
3agatb pexum “SD” [CpeaHekBaapaTuyHoe OTKIOHeHue].

Mpu BBOZE B NaMATb HOBOTO 3HAYEHUA MYyTEM HaXaTWUA KNaBULLK (Min, paHee BBELEHHOE Tyfa 3HauyeHue
aBTOMATUYECKI COPACHIBAETCA, @ HOBOE 3HAYEHIE 3aHOCUTCS B MaMsATh.

[nsa Toro, YTobbl yaanuTh CofepXXaHme NamMATL, HaxXMIUTe KnasuLLn unu OHy 32 [ipYroi.
Cumeon “M” nosBnseTcA Ha 3KpaHe AUCTEN NOCIe TOro, Kak kakoe-nubo 3HaYeHNe OKa3biBAeTCS 3aHECEH-
HbIM B NamATb.

53+6=
23-8=
56 x2=
+)199-4=
210.75

53368 " 59

2308 " 15,

56 £3 260 " 112,

9963 4[5 " 24.75

M
210.75

-13-

T+7-7+(2x3)+{2x3)+(2x3)—(2%x3)=

7 () 6 ) v 2 €3 3D ) m

EEm| 19.
12x3=
-)45x3=
78x3~-

135
M K

3883128 36.

45 @) " 135,

784 " 234,

135.

* Tlpu HaXaTun KnaBuLLM (=¥ NOC/E KNaBuLLK [T, BLIBEAEHHOE Ha 3KpaH AUCTNEN 3HA4YeHUe NOMEHSIETCA
MeCTam1 C YUCTIOM, COepXalLMCA B NaMATU KasbKyNATopa.

(3+6)x(2+5) _
{2x(3+4)}+(6X(7+8)}

B306E0E 26355 .
ClE 63. |

283 3E34(163 6 E3 "
76388 104.

FEHE@A| 0.6057692308

7-4 PacueTbl ¢ ucnonb3oBaHueM gpobeit

* 06Luee Konu4ecTBO CUMBOIOB, UCMOSb3YeMbIX 1A NPEACTaBEHUS LIENOro Yicha, YACTUTENS 1 3HaMeHaTe-
s Apobu, He NOMKHO NpeBbilLaTh 10 3HaKOB (BKNioYas 3HaKM AemeHus).

*  [IpobHoe 3HayeHne MOXET ObiTb 3aHECEHO B MaMATb.

* B cnyyae usBneveHns KOpHA 3 pobHOro 3HaYeHNs, pesynbTar BoIBOAUTCA HA SKPaH AUCTNen B fEeCATIY-
HOM BUgE.

*  Haxarue knasuwum @%) nocne knasuiwiy €3 npeobpasyeT nonyyeHHbIi B BUAE Apo6HOT0 3HAUYEHNs pesynbTar
B AECATUYHBIN chopmar.

5 21,.2 .8
46><(34+13)779‘
48536 B3 303
1143 1682EB 3
B728#98 3.17.4568.
3.012323944
3.47.4568.
4 3 1
25+4—1‘5:
234@H503248 3111.20.
(=) 3.55
131228 211.420.
-14-



Ecnu Bbi 3apaboranu 80 $ Ha npoLunoit Hepene 1 100 $ Ha 3TOM, TO Ha CKONbKO NMPOLIEHTOB BbIPOC BAaLL JOXOA?

3
(1.5x107) - ((2.5 x 10°) x =} =
t !>300 1008380 @AEA [ 25|
%)
15 7@2C]596 12% or 1200: "
B3=1008] 14925000. 18% ot 1200:
. 23% ot 1200:
* B xoge BbINONHEHUA pacyeToB APOOHLIX 3HAYEHMIA, UCMONb3YEMble B HUX YMCNa MPEedenbHO YnpoLLaloTes L
NPU HaXaTu KNasuL (yHKLMOHANbHBIX KOMaHS, (63 39 83 v &) v knasuLwn £ B TOM cryyae, ecnu . ®
3TI 3HAYEHWUA MOTYT BbiTb COKPALLIEHbI. 12006363 1264 - 144.
18 216.
34_56 - 8£ (CoxpatLieHue) X
78 13 23 276.
3456278 31456.478. 26% oT 2200:
a 8411.13. 26% ot 3300;
26% ot 3800:
* Tlpu 6onee ANUTENLHOM HaXaTWN KNaBuLL [iF)ax), BbIBEAEHHOE HA 3KpaH Aucnnen 3HaveHne bymet npeob- X
Pa3oBaHO B HEMpaBUIIbHYIO [pO6b. 26332200 572.
)| 115.13. | 3300&mE _858.
12 32 38006z 988.
45 56 12458 4.415. MpoLieHTHoe oTHoLLeHue 30 K 192
— LIEHTHOE OTHOLLIEHN K
324568 32.4105. lMpoueHTHOe oTHoLLeHre 156 K 192
*  PeaynbTaT pacyeToB, BbINOSHEHHBIX C y4aCTUEM NPOCTLIX U JECATUYHbIX Apobeil, 6yaeT npeacTaBneH B BuLe _ X
[ECATUYHOTO 3HAUEHUS. 192E8 30 &= 15.625
156 81.25
%x78.9: 4185263 41.52.
78198 62.20961538 * 600 r Bewectsa 6bbino fobasneHo K 1200 r. Kakos NpoLeHT 06LLero Beca Mo OTHOLLEHNIO K UCXOAHOMY?
* 2
7-5 PacueT npoLyeHToB 510 r BeLecTBa 66110 fobasneHo k 1200 r. Kako npoLieHT 06LLero Beca No OTHOLLEHMIO K UCXORHOMY?
12% ot 1500 1200 E3EY 600 I " 150.
K
150063 12EREA [ 180. | 510600 142.5
MpoueHTHoe oTHOLLIEHNe 660 K 880 * Hackonbko NMpOLIEHTOB MPOU3OLLIO CHUXEHIE Beca Npu U3meHeHUn ot 150 fo 138 rpamm?
* Hackonbko MpoLeHTOB NPOU30LLIO CHIDKEHUE Beca npi naMeHeHun ot 150 go 129 rpamm?
6603880 FHE: | 75. |
15%-Hap6aska k 2500 150 ey 138 “ _g.
250063 1560 RED | 2875. | 129505 “ 14,
25%-ckupka ¢ 3500
3500632560 | 2625. |

300 ky6.cm pactBopa 6bi10 fobasneHo k 500 kyb.cm pacTeopa. Kakum 6ygneT npoLieHT HoBoro obbema no oTHO-

LUEHIO K NepBOHa4anbHOMy 06bemy?

3003500 ERE) |

160. |

(%)

-15- -16-



8) PACHETbI C UICMONb30BAHMEM MATEMATU4ECKUX ®YHKLUK

KnasuLum maremarinieckux thyHKLIMA MOTYT 6biTb MCMONb30BaHbI B KAYECTBE NOANPOrPaMM YeTbIPEX OCHOBHbIX
onepawuii (BKItoYan pacueTsl B CKoBKax).

* OtoT KanbkynaTop ucnonbayet uncna 1= 3,141592654 1 e = 2,718281828.

* Tpu BLINONHEHMI HEKOTOPbIX MaTeMaTieckux PyHKLiA n306paxeHIe Ha AUCnee KpaTKoBPEMEHHO 1cye-

3a€T Ha BpemMA NpoBeaeHnA pacyeTa CNoXHbIX qJOPMy}'I. nOSTOMy He cnefyet BBOAUTb 3HAYEHUA U HaXK-

MaTb KaBULLIM KakuX-n116o chyHKLNI [0 Tex nop, NoKa Ha AuUcrnee He NosBUTCA M306paxeHue NpedbiayLLe-
ro pesynbrara.

*  bonee nogpobHyIo MHOPMALIMIO O AnANA30HE JOMYCTUMBIX 3HAUEHNI ANA KaX40I MaTeMaTu4ecKoil hyHK-
Lmu cMoTpuTe Ha cTp. 9.

8-1Mpeobpa3oBaHus LECTURECATUPUUHOI « [ECATUMHOI CUCTEM UCUNCNEHNS

Knaeuwwa = npeobpasyeT LWecTUAECATUPUYHOE 3HaueHue (Fpaglyc, MUHYTa U CeKyHAa) B LECATUYHYIO CUCTEMY
ucymucneHus. Mpyu HaxaTu Knasuw BbINONHAETCA onepavys, NpeobpasyloLLian AecATUYHOE 3HaueHue B
LUIECTUAECATUPUYHYIO CUCTEMY UCUUCIIEHUS.

14°25°36" = 140 14.
25 14.41666667
366 14.42666667
14°25°36.

8-2 TpuroHomeTpuyeckme 1 0bpaTHbIE TPUrOHOMETpUUECKUe OYHKLMM

sin (% pag) =
““RAD’’ ((w08(5))
DEcE@m | 0.5 |
c0s63°52'41" =

""DEG"" ((md(4))
63952F941F)| 63.87805556
9] 0.440283084

tan{- 35 rpag) =
GRA" (#=)(®)) 35| -0.612800788 |

2.5in45° X cos65° =

“DEG"’
204506558 0.597672477 |

,
o _ '
cot30° = fan30° -

“DEG” 30m@ni| _1.732050808 |
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sec(% paﬂ)=_1—_

cos(%pam_
“RAD"’ 535[ 2. |
cosec 30° =—; ! =
sin30°
“DEG" 30D | 2. |
cos"—‘—zgz

“RAD” 2 E32E)F)&I |__0.785398163 |

tan '0.6104=

“DEG’' (:)6104pM)| 31.39989118
31°23°59.61

8-3 N'mnep6onnyeckue chyHKLMM 1 06paTHbie rnnepbonnyeckue PyHKLMM

sinh3.6=  3(16MEm|  18.28545536 |
tanh2.5=  2()5MEI| 0.986614298 |

cosh1.5—-sinh1.56=
1D5@mm=E| 2352409615
WH@E|  0.22313016
() " 15

sinh '30= 308MMED|  4.094622224 |

Peluute ypasHeHue tanh 4x = 0,88.

e tanh '0.88 _
4

(D88FmwEI4E | 0.343941914 |

8-4 [lecATUYHbIA N HaTypanbHblil NorapuchMbl / BO3BEi€HNE B CTeneHb (AecATUYHbIE N HaTy-
panbHble aHTUNOrapnudMbl, CTeneHM 1 KOpHH)

log1.23{=log,,1.23)=
15230 0.089905111 |




PeLuute ypasHeHue 4* = 64.

x-log4=1log64

e log64
log4
644 | 3. ]
In90(=log,90) =

90|  4.49980967

log456 ~ In456 =

456EEANMEE|  0.434294481

101 23

10230@| 16.98243652

(Kak paccuurarb aHTunorapudm AecaTuuHoro norapudma 1,23)

A5 40560 90.0171313

(Kak paccuutats aHTrIorapudm HatypanbHoro norapucma 4,5)
10°%+5.¢ °=
(4I5S I3

el 2.760821773

5.6%7%=

562138 52.58143837

123" (={123) =

12378  1.988647795 |
425:
0.162%=
92.5:
23560 PN 48 32.
=168 0.01024
28 243.
(78-23) %=

) 78&23= &k 1204
a

1.305111829-21]

312+e10:

3@ 1203 10m@8| 553467.4658

l
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log sin40° +log cos35° =
"'DEG’*

406 E 35e=faB8| —0.278567983
G| 0.526540784

(AHTUNOTAPUM .vvvvvrvvvvererrnens 0,526540784)

16"+ 25"+ 35" =

156RE) 5 £ 25 FrE) 6
033567 78| 5.090557037 |

8-5 KsappatHble u Kybuueckue KOpHU, BO3BEACHNE B KBappart, 0bpaTHble 3Ha4eHUs 1 pakTo-

puanbl
v2 $yv3x\VB=

20@30M5CB5.287196909 |

VB4 27 -

5ENFDE27WENFE | -1.290024053 |

123+ 30%=
123030 @A | 1023. |
1
1 1
3 a
3INBE 4 HEEE | 12. |

8I(=1x2x3x%..... x7x8)=
8EN@ | 40320. |

8-6 CmewwaHHble coyHKumMM (pexxumbl “FIX” [@ukcupoaHHbiii], “SCI” [HayuHble pacuertbi],
“NORM” [Tunogoii], coyHkuum “RND” [Okpyrnenne], “RAN” [CnyuaiiHoe uucno], “ENG”

[MHxenepHoe npeacTaBnetue])

1.234+1.234-
“FIX2"" (BB(7)2))
123463 1.23
102348 2.47
() 2.468

.20.



“FIX2" : —
1CJ234 a3 1.23

10234 m@e 2.46
(eo0g) (8] 2.46
1-3+1+3=
“$CI2” (@E@)
1623363 33501
1838 6.75'81

Fd(3)| 0.666666666

“§CI2"
1830@me 3.3°01
®1@30mH 6.6-01

(3 0.66
1-1000=0.001
=1%x10 3
“Norm 1” [Tun 1] 1810008 1.703
“Norm 2” [Tun 2] (w0t} (3) 0.001
123 m x 456
= 56088 u
— 56.088 Ku
123634568 56088.
(2] 56.088 03
781 % 0.96
=74.88T
=0.07488 «r
78£30.96 8 74.88
@ 0.07488 03

leHepupyeT cnyyaitHoe Yucno B guanasoHe mexay 0,000 u 0,999.

) o) 0570 |

(Mpumep)
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8-7 Npeobpa3oBaHue koopguHat

® [pamoyronbHble KoopauHaTl @  [MonApHble KOOpAMHATHI

P(r.&)

® [1nA nonspHbIX KOOPAMHAT 3HaYeHUe NepemMeHHOI B MOXeT U3MEHATLCA B Npefienax AuanasoHa 3HaueHuil
—180° < 8 < 180°. ([ns paguaH n rpag AuanasoH [OMYCTUMbIX 3HAYEHI SBIISETCA TEM Xe.)

Ecrm x =14 ny=20,7, T0 Yemy pasHbl r 1 6° ?

“'DEG"’
1ammER200 78| 24.98979792 |
(r)

EEDERE|  55°65°42.2 |
(4]

Ecrux=7,5uy =-10, T0 yemy pasHbi r 1 0 (pag) ?

RAD""
7056E0E 1008 | 12.5 |
(r)

EMEY| -0.927295218 |

(6 B paguanax)

Ecrnmr =251 0=56°, 10 yemy paBHbl Xy ?

"DEG’’

25@NFEA56 @]  13.97982259 |
(x)
EREY[  20.72593931 |

(v}
Ecrmr=45n0= % (pag), To uemy pasHbl X Uy ?
“"RAD’’
45 o) =R 2
a3:0EE8 -2.25 |
(x)

ENG| 3.897114317 |
v
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9) PACHETbl CPEAHEKBAPATUMHOIO OTKJIOHEHUA
*  [1ns BbINOMHEHWS PACYETOB CPefHEKBaLPATUMHOTO OTKIIOHEHIA BaM HeobXogumMo 3apartb pexim “SD” [Cpeg-
HEKBaZpaTYHOE OTKIOHEHIE] MyTEM HaXaTin KnasuLL OfiHY 3a Apyroil.

Meper, TeM, KaK MPUCTYNUTb K BbINONHEHWIO Pac4eToB, He 3abyabTe HaxaTb KraBuLi OfHy 3a Jpy-
ro.

*

Pacuetsl CcpenHeKBaapaTn4yHOro OTKNOHEeHNA 1 CpedHero 3Ha4eHuA BbiNOTHAIOTCA COrnacHo NpuBegeHHOMY Hke
onuncaHuio:

® CpepHeKkBagpaTUMHOE OTKIIOHEHUE

- - 2
L x—Xx) Cx?—(Zx)V/n
gn: 1= =
n n

Vicnonb3oBaHue Bcex AaHHbIX KOHEYHON COBOKYMHOCTW AN1a onpepenieHna cpeaHeksanpaTuiyHoOro OTKoHe-
HUs 3TOIA COBOKYMHOCTH.

\’1 R V3 Sy 2 = )7/
,_;W(J\w)‘) Sx —(Lx)/n
On 17 e =
n—1 n—1

[V|CI'IOJ'Ib3OBaHVIe [iaHHbIX BHIGOPKM U3 COBOKYMHOCTY ANA ONPEAeNeHIs CPeAHEKBaAPATUHOTO OTKMIOHEHIA ]

3TOI COBOKYMHOCTN.

® CpepiHee 3HauyeHne

n
— ,EyXi = Yx
X = — —
n n
Mpumep:
Onpegenute 3HaueHns On-1, On, X, N, X U X2 HA OCHOBaHM CNEAYIOLLUX AAHHbIX:
55, 54, 51, 55, 53, 53, 54, 52.

“ SD ” (B)

EIE955 @M 54 6R 5 1 G
55 @ 53 G ER 54 b
52w | 52. |

(CpepHexBappatiniHOe OTKMOHEHHe BbiGopKiA)

@me=|  1.407885953 |
(CpenHeKBa,qpaquHoe OTKINNOHEHNne COBOKyI'lHOCTI/I)

Bricd| _ 1.316956719 |

(CpeaHee apudpmeTnyeckoe)

L 53.375 |
(KonmnuecTso gaHHbIX)
=[] 8. |
(Cymma 3HaueHuiA)
[ 427. |
-23-

(Cymma keagparos)

e ED | 22805. |

Kak paccumTarb OTKNIOHEHIe HeCMeLLISHHOI aucrepcuyt (pasHInLly Mexay KaXpiM SNIEMEHTOM JaHHbIX U Cpef-
Hell BENMUUHOI YKa3aHHBIX BbILLE 3HAYEHI)?

FREEn@ | 1.982142857 |

NEERE556 | 1.625 |
(65 -x)
548 0.625 |
(54  x)
s18|_ -2.375 |
(51 x)
Kak paccuutatb ¥ 1 On-1 ANst AAHHBIX, NPEACTABNEHHbIX B CrieayioLLeil Tabnuue?
Howmep rpymib 3HauyeHue YacroTHOCTD
1 110 10
2 130 31
3 150 24
4 170 2
5 190 3
(Mg 110 E3 10 g 110.
1308331 130.
150324 % 150.
170 s 170.
190 190.
SHIFT 70.

Er(x}) 137.7142857
FMgnl| 18.42898069

Haxatue knasuLl [0nd, (@), (), (1), @2 0 Heobs3aTeNbHO BbINOMHATL B TOIA Xe NOCNEN0BaTeNbHOCTY, B
KOTOPOI OHU 30,€Ch NPUBESEHDI.

[ns BBOAA JaHHbIX, MMEIOLLIX OBHO 1 TOXE 3HaueHIe, BOCTONb3YITECH KNaBULLEH (85K, NOATBEPXAAlOLLEl
BBOZ, KONYECTBA AaHHbIX, U KnasuLuei E3, NoATBEPXAAIOLLEIH BBOA UX 3HAYEHUS.
[ns Toro, uTo6bl yaANUTh OLLIMGOYHO BBELEHHbIE 3HAYEHNS, HAXMITE KIaBULLY [P NOCNE HAXATUS KaBuULLI (AF).

® [poueaypa ucnpaeneHus |
WcnpasbTe cnegyloLLyio onepaliyio Beoga: 51

Owmbka Wcnpasnexue
500 51
5163 (D (ww
@51 em)
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Bocnonb3ayiitech onucaHHOM Hibke MpoLieaypoil B TOM Cyuae, eci fonylleHHan olnbka Gynet obHapyxeHa
rocne BBOZR APYriX faHHbIX.

Mpumep:
PeLuute ypaBHeHme:

L 49

49 @RE 51 @)

® [Ipouepypa ucnpasnexus Il

WcnpagbTe cnegyiollyto onepauuto Beoga: 130 €3 31

Owumbka Wcnpasnenue
12063 1308331
1206331 1308331 oW

2x2+x-10=0
bod(35 (Beop pexvma “QUAD” [KeaaparHbie ypasHeHus))

Bocnonb3yittech onucaHHOI Huke NPoLeaypoil B TOM Cryyae, ecnu JonyLeHHas olumbka byaet obHapyxeHa
nocne BBOAA APYruX AaHHbIX.

120E3 30 o) 12083306 =] 130E3 31 @)

10) PELLEHWUE YPABHEHWUW

Mpu NOMOLLIM 3TOFO KasbKYNATOpa MOryT 6biTh PeLLieHbl CReayloLLUye Tkl YpaBHeHuiA.
(1) KeagpartHble ypasHeHUs

(2) Cuctema NuHENHbIX YPABHEHUIA C IBYMA HEU3BECTHbIMM

(3) Cuctema NuHeiiHLIX ypaBHEHUI G TPEMS HEU3BECTHLIMU

10-1 PelueHune KBagpartHbIX ypaBHEHUiA
® 3707 KaslbKyNATOp peLlaeT KBaaparHbie YpasHeHus, UMetoLLe NPeacTaBeHHbIi Hike dopmar (a # 0):
ax2+bx+c=0
® 119 peLueHIs KBafpaTHOro ypasHeHus BeeguTe pexum “QUAD” [KBagpaTtHbie ypasHeHuUs] nyTem Haxarus
KnasuLu (Ha aKpaHe aucnnest nossuTca uHaukarop “QUAD’).
® [Inf BBOAA 3HAUEHIH KOS(hULIMEHTOB ypaBHEHIA BOCTIONb3YATECH CEAYIOLLI NOCNE0BATENbHOCTbIO BBO-
fAa: < 3HaueHue Ko3aPULIMEHTOB YPaBHEHIA > A,
® Haxatve knasuw obecneunBaet cOpoC BCEX 3HAYEHUIA, MPUCBOEHHBIX KO3hMLIMEHTaM YPaBHEHNS
Ha STOT MOMEHT BPEMEHI.
® Ecnu nocne BBoAa Ko3hchuLieHTa ypaBHEHIUA Bbl HAXXMETE KNaBULLY (0ATa), TO KOPHI YpaBHEeHWUs byLyT BbiBe-
fieHbl Ha 3KpaH AKCNes B TOM BULe, Kak 310 NPeLCTaBNeHo Hibke.
Ecnu ypaBHeHue umeet fa KopHs:
Ha sKkpaHe gucnnes noABnAeTCA CUMBON “X,”, COOTBETCTBYIOLLIIA NEPBOMY KOPHIO YPaBHEHMIO.
lNoBTOpPHOE Haxatne KnasuLu obecnieusaeT BbIBOA Ha 9KpaH AuCTNeA cuMBona “x,’, COOTBETCT-
BYIOLLIEr0 BTOPOMY KOPHIO YPaBHEHHIO.
Ecnu ypaBHeHue UMeeT OfuH KOpeHb:
Ha akpaHe gucnnes noasnaetca CUMBON “X”, COOTBETCTBYIOLLNIA KOPHIO YPaBHEHMUS.
MoBTOPHOE HaXaTIe KNaBuLLIK eATa) obecreunBaeT BuIBOA Ha 3KpaH Aucnnes 3HaueHne Koapduumenta
YpaBHeHUs a.
® (ObpartuTe BHMMaHMe Ha TO, YTO €C/M PELLIEHIE YPaBHEHUA OKA3bIBAETCA HEBO3MOXHbIM, TO BaLLl KasbKynsa-
TOp BbIBELET Ha 3KpaH fucnies coobLueHmne 06 oLmnbke.
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a ?
o' QUAD
(C6poc aHaueHuiA, paHee MPUCBOEHHDBIX KOAGHULIMEHTAM YpaBHEHIA)
a ?
0. qumo
(Beog 3HaueHust fnst koadhdpuLmeHTa ypaBHeHus a)
a ?
@ 2' QUAD
b 7
DATA
0' QUAD

®  KOppeKTHO BBEfIEHHbIE 3HAYEHNS HE MOTYT UMETb MaHTUCCY, COCTOsALLYIO Gonee YeM 13 6 3HaKoB, 1 3KCMO-
HEHTY, cocTosLLyIo Gornee YeM 13 2 3HaKOB.

(Beog 3HaueHus onst koadhdpuLmeHTa ypaBHeHus b)

@f
1 * QUAD
?
DATA] | € 0 Quao
(Bsop, 3HaueHua AN KosdduLMeHTa ypaBHeHIs ¢)
7
m@ € -1 o * QUAD
(BblBOZ, Ha 3KpaH AVCTNEs KOPHA YpaBHEHUs X,)
X
DATA
1 2 * Quap
(BblBOp, Ha 3KpaH AVCMNEs KOPHA YPaBHEHUs X,)
X
0ATA —
| 2 24142 0

® Haxatie knaBuLLK {aF) npeobpasyeT Nony4eHHbIN pesynbTar U3 JpoBbHOro 3HaYeHUsA B AECATUYHbINA hopmar.
MonyueHHbIN peaynbTar aBTOMATUYECKIN BLIBOAUTCA HA 3KPaH AMCNeA B AECATUMHOM dhopmaTe B TOM Ci1y-
4yae, eCA OH NpeBbILLIAET AONYCTUMBIA AN [POOY ANanas3oH 3HaUeHNIA.

©® Balu KanbkynaTop BLINOMHAET BHYTPEHHIE PacyeThl C MCNONb30BaHNEM 12-3HaUHOI MAHTICCHI, OfIHAKO No-
Ny4eHHble 3Ha4eHNs BbIBOAATCA Ha 3KpaH Aucrnnes B dopmare 6-3Ha4HON MaHTUCChI 1 2-3HAa4HON 3KCMO-
HeHTbI)(I'IpI/I HeobxomnMocTn B06aBNAETCA AONONHUTENbHBIN 3HaK 419 NPEACTABNEHNA OTPULATENbHBIX 3Ha-
YeHuiA).

DOpyrve coyHKuyMM
® [locne 3aBepLLEHIA PacueToB, KaX0e HaxaTue KnaBuLLy (i) byaeT obecrneynBatb Nepexos NpeacTaBneH-

HbIX Ha 3KpaHe AUCnen 3Ha4eHUiA B CrieayIoLLEeM NopsaKe:
Koachcpuuent a — KoadpcouumeHt b — KoachdpuumeHt ¢ — KopeHb x, — KopeHb x, — KoathdpuuineHt a

-
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Haxarue knasuLu obecreynBaet pacyeT 3HaueHUi Mo OFHOMY 13 [iBYX NPEACTABNEHHbIX HIKE CXEM:
Mpu BblBEAEHHOM Ha 3KpaH Aucnnes KosduLMeHTe ypaBHeHs:

Koadpdpuument ¢ — Koadpcpuument b — Koadbdpuumen a
Mpu BbIBEAEHHOM Ha 3KpaH ANUCTIEA KOPHE YPaBHEHWA:

Kopetb x, — Kopeb X,
Ecnu Bbl HaXXMeTe KnaBuLLy (847 Npy BbIBEAEHHOM Ha 3KPaH SUCTNEA KOPHE YPaBHEHNUS, TO Ha 3KpaHe Auc-
nnes Ballero Kabkynatopa nosBUTCA 3HaueHue, NPUCBOEHHOE KO3hULMEHTY ypaBHeHU a. B atoT Mo-
MEHT Bbl MOXETE NPUCBOUTL HOBbIE 3HAYEHUA KO3(hdpuLMEHTaM YpaBHEHMA @, b 1 ¢, @ 3aTeM NOMY4UTb KOPHIA
3TOr0 HOBOTO YPaBHEHUA.
Bbl MoxeTe npuceamsarb KoadpuLmeHTaM ypaBHeH!s pobHble 3HaueHuA.
Kpome Toro, Bbl MOXeTe BOCMONb30BATHCA KNaBlLLIEi! (MR) AA TOTO, 4TO6bI MPUCBONTL KOS(MULIMEHTY ypas-
HEHVUA 3HaueHue, cogepxalleecs B HeaBucumoii namatu. Obparute BHUMaHME OfHAKO Ha TO, YTO ecnn
cofepxallieeca B MamATA 3HaYeHNe MMEET MaHTACCY C CeMbIo 3Hakamu Uin 6onee, To 3T0 3HaueHue Npu
npuceaveaHy 6ygeT aBTOMATYECKU OKPYIEHO [0 LLIECTU 3HAKOB.

10-2 PelueHne cuctembl IMHENHbIX ypaBHEHMUI C fBYMS HEN3BECTHLIMU

®  JT0T KaNbKyNATOP PELLAET CUCTEMBI JIMHENHBIX YPABHEHUIA C BYMA HEU3BECTHLIMIA, MPEACTaBNEHHIE B Clie-
OyloLem dopmare:
ax+by=c,
axthby=c,
® [1nA peLLeHust CUCTEMbI IMHEIiHbIX YpaBHEHWI ¢ {BYMA HeU3BECTHBIMI BBeAUTE pexum “SIMUL” (2) [Cucre-
Ma NIMHElHbIX YpaBHEHWI A C ABYMA HEU3BECTHLIMIA] NyTeM HaXatia Knasuil (od(2) (Ha skpaHe aucrnest
nosBsuTCA MHavKatop “SIMUL”).
® 157 BBOAA 3HAUEHUIA KOI(DULIMEHTOB ypaBHEHIA BOCTIONB3YIATECH CREAYIOLLE NOCNeA0BaTENbHOCTBIO BBO-
Ja: < 3HaueHe Ko3ahhULMEHTOB ypaBHEHMS > [oATA).
® Haxartue KnasuL obecneunBaeT cOpoc BCEX 3HAUEHUIA, MPUCBOEHHBIX KOIULIMEHTAM YPaBHEHS
Ha 3TOT MOMEHT BpEMEHN.
® [locne Toro, kaK ko3dhcuLMeHTam ypaBHeHUs ByoyT NPUCBOEHbI BCE 3HAUEHWS, HAXXMUTE KaBuULLY (o),
yT06bI ONPEAENUTL 3HAUEHME NEPEMEHHOIA X. HaxkmuTe KnaBuLy ) elue pas, uTobbl ONpesenuTb 3Have-
HUe nepeMeHHoI y. Ecnn pelueHne cucTeMbl YpaBHEHUI A OKaXETCA HEBO3MOXHBIM, TO Ball KaslbKynAaTop
BbIBEAIET Ha 3KpaH Aucnnes coobLeHre 06 oLumbke.
Mpumep:
PeluuTe cuctemy ypaBHeHUIA 1 onpefeniTe 3Ha4eHNs MepeMEHHbIX X 11 y:
2x+3y=8
3x +5y=14
(g (2} (Bgop pexuma “SIMUL” (2) [CucTema nuHeliHbIX ypasHEHWI C ABYMA HEU3BECT-
HbIMU])
a 7
1 0 SIMUL

(C6poc 3HaueHuit, paHee MPUCBOEHHLIX KOS(MULMEHTAM YpaBHEHIA)

(BBop 3HaueHUs AnA koathuLMeHTa ypaBHeHUA a,)

a
1 0. smuc

a ?

2] 1 2. smuL
b ?

1 0. smuL
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[ ] KOppeKTHO BBEEHHbIE 3HAYEHNA He MOryT UMETb MaHTICCY, COCTOALLYYIO 6onee Yem 13 6 3HaKOB, U1 IKCMO-
HEHTY, COCTOALLYI0 boree YeM 13 2 3HaKOB.

(Beog 3HaueHus g5t koadhdpuLmeHTa ypaBHEHus bw)

b ?
3 1 3. smue
?
€1 0. smuL
(BBog 3HaueHus AnA KO3 hULIMEHTa ypaBHeHN C,)
?
€1 8. simuL
a ?
‘L 2 0 SIMUL
(BBop 3HaueHUs AnA koathhULMeHTa ypaBHeHUA a,)
a ?
@ 2 3 . SIMUL
b 2
DATA 2 0 SIMUL
(Bsopg 3HaueHua Ana KoathULMEHTa YPABHEHUS b2)
b ?
(5172 5. smuL
?
c2 O SIMUL
(BBop 3HaueHUs AnA koahuLIMeHTa ypaBHEHNA C,)
?
@2 14. smu
(BblBOZ Ha 3KpaH Aucren 3HaYeHIs NepemMeHHo X)
L3
—2 . SIMUL
(BblBOg Ha 3KpaH AUCMIen 3HAUEHUA NePEMEHHON Y)
y
DATA 4. smue

® Haxarue knasuwy @) npeobpasyeT nonyyeHHbIli peaynbTar 3 APOGHOro 3HAYEHUA B LECATUYHbIN (hopmar.
MonyyeHHblit pesynbTat aBToMaT4eckin BbIBOAUTCA Ha 3KPaH AUCTNeN B AECATUYHOM hopMaTe B TOM Ciy-
yae, eCrit OH MPEBLILLAET AONYCTUMBIN 7151 APo6Y AnanasoH 3HaYeHU.

® Balu KanbKynaTop BLINOMHAET BHYTPEHHIE pacyeThl ¢ UCToNb3oBaHeM 12-3HauHol MaHTUCChI, OfiHAKO No-
Jy4eHHble 3HaYEHUA BbIBOAATCA Ha 3KpaH Aucnren B hopmarte 6-3Ha4YHOl MaHTICChI U 2-3HaUHOM 3Kemo-
HEHTbI)(I'IpI/I HeobxouMOCTI J06aBNAETCA JONONHUTENbHBII 3HAK AN NPEACTABNEHUA OTPULIATENbHBIX 3Ha-
YEHUiA).

28



Apyrue yHKuMM (BBop 3HaueHUs AnA koathhuLMeHTa ypaBHeHUA a,)
® [locne 3aBepLLEHIA PacYeToB, KaX0e HaxaTue KnaBuLLy (i) byaeT obecrnevnBatb Nepexos NpeacTasneH- @/ ?
HbIX HA 3KpaHe AUCTNEes 3HAYEHiA B CRIEAYIOLLEM NOPATKE: 1 4. smu
Koathdpuupent a, — Koadbdpuument b, — Kvosqaq)mumeHT ¢, — K03¢)¢)VII:I,VIeHT a, — KoadpcpuumeHt b, —
KoathepuumeHT ¢, — 3HaueHue NepeMeHHoil X — 3HaueHue nepemeHHol y — Kosdduument a, — ...
Haxartue knasuLu obecneynBaeT pacyeT 3HaueHuii N0 OfHOMY 13 [IBYX NPELCTABNEHHbIX HUKE CXEM:
Mpu BbIBEAEHHOM Ha 3KpaH Aucnnes koadduumeHTe ypaBHeHuUs:
Koathdpuuuent ¢, — KoadpdouumeHt b, — Koadcpuument a, — KoachdpumeHt ¢, — KoadpdouumeHt b,
- KoathcpumeH a,

1 0. smuL

L] KOppEKTHO BBE[EHHbIe 3HaYeHNA He MOryT UMETb MaHTUCCY, COCTOALLYIO 6bonee Yem 13 6 3HaKOB, 11 KCMO-
HEHTY, COCTOALLYI0 bonee yem 13 2 3HaKOB.

lpy BbIBELEHHOM Ha 3KpaH Jucnnies 3HaYeHun NepeMeHHON: (Beoa 3HaueHus Ans koschcpuLenTa ypasHeHus b,)
3HaueHue nepemMeHHol y — 3HaueHre nepemeHHoN X N
® Haxatie KnaBiLLK (&8} NPY BbIBEAEHHOM Ha 3KpaH AUCTIEN 3HAYEeHUM NepemMerHoii y obecneynBaet nose- a1 1. smuL
neHie Ha aKpaHe Aucnies 3HaueHe KoauLmeHTa ypaHeHus a,. B 3ToT MOMEHT Bbl MOXeETe MPUCBOUTL 5
Apyrie 3HaueHus KoadduLeHTam ypaBHeHIA. 1 0. smut
® Bbl MOXeTe npucBanBatb Ko3chuLiMeHTaM ypaBHEHNA APO6HbIE 3HAYEHUA.
® Kpome TOro, Bbl MOXETE BOCMO/b30BATLCA KNABULLEN (MR) N TOFO, YTOBLI NPUCBOUTL KOIhULINEHTY ypaBs- (Baop aHaerus A KoS(DULIMeHT YpaBHeHUA )
HEHVUA 3HaueHue, copepxalleecs B HeaBucumoii namatu. Obparute BHUMaHWE OfHAKO Ha TO, YTO ecnn ?
CcofiepXalLLeecs B NaMATA 3HAYEHNE MMEET MaHTICCY C CEMbIO 3HaKamu unu bonee, To 3TO 3HaueHMe npu @51 =2, smu
npucaavBaHy 6ygeT aBToMaTECKU OKPYTEHO O LLIECTU 3HAKOB. ?
d1 0 . SIMUL
10-3 PelueHne cucTeMbl IMHEMHbIX ypaBHEHUI C TPeMs HEU3BECTHbIMM (Beop aHaueHuA Ans koachdpuumenTa ypasHeHus d,)
®  J70T KaNbKyNATOp peLLaeT CUCTEMbI IMHEIHBIX YPaBHEHWIA C TPEMSA HEU3BECTHBIMIA, MPEACTaBNEHHbIE B Cre- 3
ayioiem q)opmaTe: E) d1 = 1. smuL
ax+tby+cz=d, —
ax + b2y + Cz= d2 2 0. smuL
axtbytcz=d,
® [Inq peLLieHst CUUCTEMbI IMHEIAHBIX YPaBHEHUI C TpeMA HeuaBeCTHbIMI BBeAuTe pexim “SIMUL” (3) [Cucre- (BBog 3HaueHus Ans KoadhuLMeHTa ypaBHeHus az)
Ma NMHElHbIX YPaBHEHUA C TPEMS HEU3BECTHBIMU] MyTEM HAXATUA KasuLL (Ha akpaHe aucrinen 5
nosiBIUTCA MHaUKaTop “SIMUL”). a2 ' 1. smue
® [11A BBOAA 3HAYEHUIA KO3(PULEHTOB YpaBHEHA BOCMIONb3YiATECh CReAyioLLEl MOCe[oBaTeNbHOCTbIO BBO- 5
Aa: < 3HaueHue Ko3ahULNEHTOB ypaBHEHMSA > [oATh). oATA "2 ' 0. smuL

©® Haxatve knasuw obecneunBaet cOPOC BCEX 3HAUEHUIA, MPUCBOEHHBIX KO3MLIMEHTaM YPaBHEHNS
Ha 370T MOMEHT BpeMeHU.

® [locne Toro, kaK kosdduLmMenTam ypasHeHUs byoyT NPUCBOEHb! BCE 3HAYEHUSA, HAXXMUTE KaBuLLy (o),
yT06bI ONPEAENUTL 3HAYEHIE NEPEMEHHON X. HaxmuTe KnasuLy [ eLue pas, 4Tobbl ONpesenuTb 3Have-
HUe nepemMeHHol y. [ina Toro, YToBbl ONPenenuTb 3HaYeHe NEPEMERHOI Z, HaXMITE KNaBULLY (@A) eLue
pas. Ecin peLueHue cucTeMbl ypaBHEHII OKaXETC HEBO3MOXHbIM, TO BaLL KasbKyNATOP BbIBEAET Ha 3KpaH

(BBog 3HaueHus And KosthuLMeHTa ypaBHeHuA d,)

pucnnen coobLieHre 06 oLumbke. >
d3 -7 . smuL
Mpumep:
PeLLuTe CUCTeMY YpaBHEHUI 11 OMPEaEniTe 3HAUEHUS NepeMEHHBIX X, Y 1 Z: (BblBOA Ha SKpaH AUCTINES 3HAYEHIS NEPEMEHHOI X)
dx+y-22=-1
x+6y+3z=1 x
Bxt+dytz=-7 1. smuc
(g (3] (Beog pexuma “SIMUL” (3) [Cuctema nuHeiiHbIX ypaBHeHuii G ToeMs! HEU3BECT- (BbiBop, Ha 3KpaH AUCTINEA 3HaueH!A nepeMeHHo y)
HbIMu]) v
a 7 =1. smuL
1 0. smuL
(C6poc 3HaueHMi, paHee MPUCBOEHHbIX KOS((ULIMEHTAM YPABHEHNS) (BbiBOf, Ha 9KpaH AUCTINEA 3HAHEHUA NepeMeHHOT 2)
z
a ? DATA 2. smuL
1 0. swuL
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® Haxatue KnasuLuu (&) npeoBpasyeT nony4eHHbIi peaynbTar U3 APo6HOro 3HaueHUA B AECATUUHbIR (opMmar.
MonyyeHHbIi pesynbTar aBTOMATUYECKIA BbIBOAWTCS HA SKPaH AUCMNEA B AECATUYHOM (hopmMaTe B TOM Chy-
yae, eCN OH MPEBbILLAET AOMYCTUMBIA NSt APOBU AUANA30H 3HAUEHII,

@  Balul KanbKynatop BbiMOMHAET BHYTPEHHIE PACUETbI C UCMONb30BAHMEM 12-3HAUHOM MAHTIUCCHI, OfIHAKO Mo-
NyueHHble 3HAUEHUA BLIBOLATCA HA SKpaH ANCTNEN B (hopmaTe 6-3HaUYHON MaAHTUCCHI U 2-3HAUHOI SKCMO-
HEHTBI (MU HEoBXoAMMOCTY 0BABNAETCS AOMONMHUTENbHbIA 3HAK [171S MPEACTABNEHIS OTPULIATENbHBIX 3HA-
yeHu).

DOpyrue coyHKLMN
® [locne 3aBepLLEHUA PacyeToB, Kaxaoe Haxarue knasuLn § byaet obecneunBarb Nepexos NpeacTaBNeHHbIX
Ha 3KpaHe Aucrnen 3HaYeHWi B CreayioLLeM NopaaKe:
Koahdpuument a, — KoadbcpuumeHt b, — KoadpdpumeHt ¢, — Kosdhdpuument d, — KoadpcpuumeHt a, —
Koadhcpuuuent b, — Koathdpuuuent ¢, — Koachdpuuuent d, — Koadhdpuuuent a, — KoadhcpmumeHt b, —
KoadpcpuiuenT ¢, — KoadhdpuumeHT d, — 3HaueHue nepemMeHHoit X — 3HaueHue NepemeHHoily — 3Hade-
HIe NepeMeHHoN z — KoadbdmumeHT a, — ...
Haxarue knasuLu obecneynBaeT pacyeT 3HaueHUiA 0 OFHOMY 13 [IBYX NPELCTABNEHHbIX HUKE CXEM:
Mpu BbIBEAEHHOM Ha 3KpaH Aucnies ko3 uLMeHTe ypaBHeHS:
Koathdpuuuent d, — KoadpchuumeHt ¢, — Koadpchuument b, — Koadhdpuuuent a, — Koadpcpuument d,
— KoathdpumeHt ¢, — Koadbdpuument b, — Koacbdpuument a, — Kosdbcpuument d. — Koadbepuuy-
eHT ¢, — Koadhchuument b, — Koadhcbuumenr a,
Mpu BblBEAEHHOM Ha 3KpaH AUCTen 3HaYEHUN NEPEMEHHON:
3HaueHue nepemMeHHoil Z — 3HauveHne NepeMeHHoN y — 3HaueHne nepemMeHHoN X
® Haxariie KnaBuLLK (A7) NPy BbIBEAEHHOM Ha SKpaH AUCTIEN 3HA4YeHUM NepemMerHoIi Z 0becrneymBaet nosB-
NeHIe Ha KpaHe Aucniest 3HaueH!e KoauLMeHTa ypaBHeHIs a,. B 3TOT MOMEHT Bbl MOXETE MPUCBOUTL
Apyrue 3HaueHns KoadppuLmeHTam ypasHeHus.
® Bbl MOXeTe npucBanBatb kKo3dhduLMeHTaM ypaBHeHNA APObHbIE 3HAYEHIA.
® Kpome TOro, Bbl MOXETE BOCMNO/b30BATLCA KNaBULLEN (MR) AN TOrO, YTOBLI NPUCBOUTL KOI(ULINEHTY ypas-
HEHWA 3Ha4eHue, CofepxalLieecs B HesaBUCUMOIA namati. OBpatiiTe BHUMAHWUE OfHAKO Ha TO, YTO eCru
cofepxalleecs B MamATA 3HaYeHNe MMEET MaHTICCY C CeMbIO 3HaKkamu Uin 6onee, To 3T0 3HaueHUe Npu
npuceavBaHuy 6ygeT aBTOMAT4ECK! OKPYIMEHO [0 LLIECTU 3HAKOB.

Y1o penatb npu nosBnReHUM coobLeHns 06 ownoke ...

® OwwmbKa npousoLLa Npu NPUCBOEHMI 3HAYEHII KOS dULMEHTaM YpaBHEHIS
HaxmuTe knasuy @8, Ytobbl BbIATY 13 COCTOAHNA ownbku. ObpaTtite BHIMaHNE Ha TO, YTO MPU 3TOM 3Ha-
yeHmre KoathhuLmeHTa ypaBHeHUA ByeT Takxe 0bHyneHo. KoppekTHo BBeauTe 3HaueHne koadduumerTa
YPaBHEHWS 1 MPOZOMKaNTE BbINOSHEHUE PaCYETOoB.

©® Owwnbka Npou3oLLna B pesynbTare BbiNOHEHUA PacyeToB
Haxmure knasuLwy E¥8, 4Tobbl BLIATY 113 COCTOAHNA OLLMOKN. [P 3TOM, Ha 3KpaHe AUCTEA NOABUTCA 3HaYe-
Hue koadbcpuLmeHTa ypaBHeHUA a. BBeguTe HOBble 3HaYeHUA KO3Gh(ULMEHTOB ypaBHEHUS 1 nonpobyiiTe
BbINOMHUTb pacyeT eLue pas. ObpatuTe BHUIMAHE Ha TO, 4TO B 3TOM Cllyyae 3HaueHs BCeX KO3 uLIeHToB
YPaBHEHWSI OCTAHYTCS NPEXHUMU.

Kak nameHuTb 3HaueH1e, NpUCBOEHHOE KOIYPULMEHTY ypaBHEHNS

Bocronb3ayiiteck 0fHoiA U3 f1BYX OMUCAHHBIX HIDKE MPOLIERYP AR TOro, YTO6b U3MEHUTL 3HAYEHNS, MPUCBOEHHBIE

koathcpuLmeHTamM ypasHeHus. OBpaTiiTe BHIMAHIE Ha TO, YTO 3TU MPOLIEAYPbl OKAXYTCA JENCTBEHHBIMU TOMBKO B

TOM Cflyuae, eC/ Bbl ELLE He HaXasl KaBuLLY [, 4ToBbl PELUNTD YpaBHEHUE.

® Haxmure knasuiy & unv B8, uTo6bl OGHYNUTL TEKYLLEE 3HAYEHUE, @ 3aTEM BBEAUTE HOBOE 3HAUEHNE.

® HaxmuTte knasuLL §HFE, UToBbI COPOCUTL BCE 3HAUYEHUS, MPUCBOEHHBIE KOI(DULIEHTAM YpaBHEHS, &
3aTeM BBEJUTE HOBbIE 3HAUEHUS.

BHumanme!

Obparute BHUMaHIE Ha TO, YTO ANA PELLEHINA CUCTEMbI IMHENHBIX YPaBHEHNIA C TPEMA NepeMeHHBIMU TpebyeTea
3HaumMTeNbHOE BpemA. Ecnn nocne Toro, Kak Bbl HXXMeTe KnaBuLLY [bAk) Ha 3KpaHe SUCTNeA HUYEro He NOABITCA,
TO 3T0 HE 03HAYAET, YTO UMEET MeCTO Kakoi-nubo cboil unu HapyLeHne dyHKLuiA. MoxanyiicTa, npesocTaBbTe
KaslbKynATopy AOCTaTOYHOE KOMMUECTBO BPEMEHU A/1A 3aBEPLUEHIA PacyueToB.
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