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CHamueu eo3epaujeHue

Ha Mecmo KpblwKu Kopnyca
KanbKynamopa

* Nepep Hauanom pa6otei... @

Bo3bMmuTE KPBILLKY Kak NMoKa3aHO Ha WNOCTPaLmK, BbiABUHLTE

YCTPOWVICTBO 13 KPbILLKN.

o Mocne okoH4aHusi paGoTe... @

Bo3bmuTE KPBILLKY Kak NMoKa3aHO Ha WAACTPaLWn, BbliABUHLTE

YCTPOWCTBO U3 KPbILLKM.

e Bcerga 3agpuraite  YCTPOWCTBO B KPbILLKY CTOPOHON
Knaeuartypel. Hukorga He  3apBuranite  YCTPOMCTBO
B KPbILLIKY CO CTOPOHbI AnCnes.

ﬂpasuna mexHuKu 6ezonacHocmu

Mepen  MCnonb3oBaHveM  Kanbkynsitopa — 00s3aTenbHO
npoyuTaiiTe Cnepylouwe npasuna TexHUKM 6e30MacHoCTy.
[epxute  WHCTPYKUMIO MNOA,  PykKoW gng  goctyna K
N0/b30BATENLCKOV UHDOPMALIN.

OcCTOpPOXHO

[aHHblii  CMMBON  MCronb3yeTcsl  Ans  0603HayeHust
nHdOPMaUmMK, KOTOPasi, ECN e MPOUrHOPVPOBATb, MOXET
MPVBECTU K TENECHBIM MOBPEXAEHWSAM AW MaTepuabHOMy
yLepoy.




Batapeu

* [ocne 13BneyeHns Gatapem 13 KanbKynsiTopa nojaokuTe ee
B 6e30MacHoe MecTo, B KOTOPOM OHa HE MoMnafeT B pykv Ma-
JIeHbKVIX IETEV 1 He ByeT ciyyaitHo NporyoyeHa.

® lepxute Gatapen B HELOCTYMHOM O MaieHbKVX OeTeit
Mecre. Mpy cnyyaitHoM NPornaTbiBaHUM HEMEIEHHO 06pa-
TWUTECh 3 KOHCY/LTALMEN Bpaya.

® Hukorzia He 3apskaiiTe GaTapen, He MbiTaiTeck pasbupaTtb
6aTapeu 1 He AOMycKaiiTe KOPOTKOrO 3amblkaHus. Hukoraa
He nopaBepraiite 6atapey NPSIMOMY BO3LEVICTBUIO TEMIOBOI
BQHEPIUN U HE YTUNN3NPYIATE NX NYTEM CXUraHUs.

© HenpasunbHoe 1Cnob3oBaHue Gatapeii MOXET MPUBECTU K
yTEeYKe 1 MOBPEXAEHNIO OKPYXAIOLLWX NPEAMETOB, a Takke
MOXET CO3/1aTb PUCK BO3rOPaHWS 1 TENECHbIX MOBPEXAEHNN.

© [TOCTOSIHHO KOHTPONMPYITE, 4TOOLI NpU 3arpy3ke Hatape B
KasbKynsSTop CTOPOHbI BaTapeu ¢ nonoxuTensHbiM (D 1 oT-
puLiatensHeiM (O 3apsiaom pacnonaranch NpasmsHo.

* /I13BnekvTe Gatapeto 13 kasbkynsatopa, eciv Bel He nnaHu-
pyeTe nonb30BaTbCs KaNbKyNsTOPOM Ha NPOTSXKEHWUW [0N-
roro nepuoaa BpeEMEHU.

 /icnonb3yiiTe TOMbKO TOT TvN GaTapeii, KOTOpbIA ykasaH B
[AHHOM PYKOBOACTBE A1 IAHHOr O KanbKynsTopa.

Ytunusaums KanbKyngaTopa

© Hukorzia He YTUAM3UPYiiTe KasbKynsiTop MyTem CXUraHus.
3TO MOXET MPUBECTM K HEOXMAAHHOMY B3PbIBY, 4TO CO3AaCT
PUCK BO3ropaHmst 1 TENECHbIX MOBPEXAEHUIA.

® [loka3aHHble B HACTOsILLLEM PyKOBOACTBE MOMb30BATENS M30-
OpaxeHust AUCMNEs M UNMIOCTPALWMN (Takme Kak CUMBOJSIbI HA
KNaBWLLIaX) MCMOML3YIOTCS UCKIOYUTENBHO A1 MNIOCTPaLMN
1 MOTYT HECKOJIbKO OTAIMYATLCS OT GaKTUHECKMX USAENNIA, KO-
TOPbIX OHU UNNIOCTPUPYIOT.

© B cofiepxaHyie HaCTOSILLEro PyKOBOACTBA MOMYT BHOCUTLCS 13-
MeHeHusl 6e3 NpeaBapUTENLHOTO YBEAOMIEHUS.

Mepoi npedocmopoxHocmu

npu obpawjeHuU ¢ KANLKYNAMOPOM

© 06si3aTeNbHO HAXMITE KiTaBuLLYy (ON) nepes, TeM, kak BOCMOSb-
30BaThCA KasIbKy/IATOPOM B MEPBbI pas.
OtpaboTaHHas Garapes MOXeT npoTekaTb, 4TO MPUBOAWT
K MOBPEXAEHNIO kanbkynstopa 1 coto B ero pabote. Hukorga
He ocTaBnaiiTe 0TpaboTaHHy0 GaTapelo B KaIbKYNATOPE.
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* Barapesi, koTopasi NOCTaBNsieTCs B KOMIUIEKTE C KaJlbKy-
NIITOPOM, HEMHOTrO pa3pshkaeTcsl B NPOLIECCe NepeBo3ku
1 xpaHenus. U3-3a aToro moxert notpeGoBarbcs ee Gonee
paHHsAs 3aMeHa B CPaBHEHUU C O0bIYHBIM CPOKOM CITyXObl
Garapeu.

© Huskwuii ypoBeHb 3apsina 6aTapen MoXeT NPUBECTY K UCKa-
)XEHUIO COAEPXXMMOro NaMsiTU UK ee MOJHOI noTepe. 3a-
nucbIBaiiTe Ha Gymary Bce BaXKHble flaHHbIe.

© U3Geraiite UCMONL30BAHUS U XPaHEHUS KanbKynsTopa B
MecTax, NoABepXeHHbIX NepenaaamM Temneparyp.

OyeHb HU3KAs TemrnepaTypa MOXET MPUBECTV K 3aMenjieH-
HOIN peakLum aucnnes, NoHOMY BbIXOZy AMCTNes U3 CTPosi U
yMeHbLLIEHMIO cpoka cnyx6bl 6atapen. Kpome Toro, He peko-
MEHLYETCS OCTaBNSATH KasIbKYNIATOP MOZ, NPSIMbIMU CONTHEYHbI-
MW Nlydamu, PsaoM C OKHOM, psiiom ¢ oborpesatenem wnv B
KaKnx-mbo [pyrux MecTax, [ae OH MOXeT NofiBepraTbCs BO3-
[IeVICTBMIO O4YEHB BICOKMX TEMMEpaTyp. Ternnosas 3Heprvis Mo-
XET NpyBecTU K obecLBeyMBaHmio uin aedopmaumm kopnyca
KanbKynsiTopa 1 MoBPEXAEHMWIO BHYTPEHHUX CXEM.

© U3GeraiiTe MCNONb30BaHUS U XPAHEHUS KanbKynsTopa B

MecTax ¢ 6O/bLLIMM KONMYECTBOM BJIaryi 1 Nbiu.
Hukraa He ocTaBnsiviTe KanbkynsTop B MECTAX, A HA HEro MO-
ryT nonacTb GpbI3rvt BoAb! ¥ rae OH noaseprancs Obl BO3Aei-
CTBMIO GONBLLIOrO KOMMYECTBA BNIaryt U nbiau. Takue ycrnosms
MOIYT MPUBECTM K MOBPEXAEHMIO BHYTPEHHNX CXEM.

* Hukorpa He ponyckaiite NnapeHus KanbKynsTopa uam Ka-
KOro-nv60 CUILHOO YaPHOro BO3AEHCTBMS.

© Hukorpa He crubaiite KanbKynsrop.

He HocuTe kanbkynstop B kapmaHe GpioK v B APYroii NioTHO
NPUNEratoLLEN K TENY OAEX[E, B KOTOPO OH MOXET FHYTbCS.

© Hukorpa He nbiTaiitecb pa3éuparb KanbKynaTop.

© Hukoraa He HaXuMaiiTe Ha KNaBuLIM KanbKynsTopa Lwa-
PUKOBOW PYYKOW MU APYIMMUA 3a0CTPEHHBIMU Npeame-
Tamu.

o [ins NpoTUpPaHUA HapYXXHbIX 3/IEMEHTOB KaJibKynsiropa

MUCNONb3YITE MArKYIO CYXYIO TKaHb.
Ecnv kanbkynsitop 3arpsisHUNCSs, MPOTPUTE €ro TKaHblo, CMO-
YeHHOI1 B ClaboM BOASHOM PAcTBOPE HENTPaibHOrO ObITOBOrO
yncTaLLero cpeacTsa. lepen NpoTVpaHneM KasnbkynisiTopa Bbl-
XMUTE M3 3TON TKaHW BCIO U3BbITOYHYtO BRary. Hukoraa He wvc-
NONb3YNTE PACTBOPUTENb, OEH3VH UK APYTUE NETyYUE peareH-
Thl NS YUCTKY KabKyNsTopa. OTO MOXET MPUBECTU K YIANEHWIO
nponeyaTaHHo pa3MeTKV 1 NOBPEaUTH KOPyC.
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IMepeod Hayanom pabomel

B Pexxumbl
I'Iepep, HayasioM BbIYUCIEHWIA H806X0,ELI/IMO BBECTU npaanbeu?l
PEXKnM, Kak 3TO Nokas3aHo B TaGﬂVILJ.e HWXe.

[ins coBepLUeHNs JaHHOTO BeepauTe naHnylo [Ans Beopa
Buga P
S::;g:zfmzpmmemqecme [ED) COMP
BbI4MCAEHNS KOMMNEKCHBIX YKCEN @ CMPLX

CTaHgapTHOE OTKIOHeHVe (D] SD

BblumCreHIs perpeccum 2] REG
Base-n sbluvcneHns 3) BASE
PelLieHie ypasHeHMit (D] EQN
MaTpuHbie BblYMCTEHMS [E3] MAT
BexTOpHbIE BbIMCEHIR @) VCT

® [Ipn HaxaTum KnasuLLIn 6onee Tpex pa3 oTobpaxaroTcs
3KpaHb! IOMOHUTENbHBIX HACTPOEK. DKPaHbI AOMONHUTESNBHBIX
HaCTPOeK OnvcaHbl B pasaenax AaHHOro pykoBOACTBA, Npea-
Ha3Ha4€eHHbIX /151 IBMEHEHUSI HACTPOEK KaslbKynsTopa.

© B naHHOM PyKOBOZCTBE Ha3BaHVe PexviMa, KOTopbId Heobxoam-
MO Bbl6paTb A9 COBEPLLEHUS ONnUCaHHbIX Bbl‘-lVICﬂeHVIVI, yKasaH
B OCHOBHOM 3arosioBKe KaXaoro paszena.

Mpumep: RS
KOMMEKCHbIX Ynucen

A O6parute BHUMaHue!
e [ina BO3BpaTa peXUMa BbIYUCNIEHWS U BO3BpaTa HACTPO-
eK B WUCXOOHOE MOJIoXeHue, MNoKa3aHHOEe HWxXe, HaXMute

(2] (Mode) B3

Pexxm BbI4VCIEHMS!: COMP

EnnHvua navepenmns yrna: Deg (rpamychbl)
MpencTasnexwve ymicen

B 3KCMOHEHLMANLHOM hopme: Norm 1, Eng OFF
Mpencraenexme B opme

KOMINIEKCHbIX YKCEN: a+bi

Mpencraenexne Yicen 8 ApoGHOI popme:  ab/c

JecatnyHblin paspenvtens: Dot (To4ka)



© YKasaTtenu pexvMa nosiBATCA B BEPXHEN YacTu aucnnes, Kpo-
Me ykasatenei BASE, koTopblii NOSIBATCS B 4acTv avcnnes,
0TOBPaXaloLLEei 3KCMOHEHTY.

® JlHxeHepHble CYMBOSLI NPV Nepexoze B pexivim BASE aBToma-
TUHECKW OTKIIHOHAIOTCS.

© Bbl He MOXETE BHOCUTb UBMEHEHUS! B €AMHULbI UBMEPEHUS YIma
WM gpyrue HacTpomnkn Gopmbl NpeacTasneHns Ha aucnnee
(Disp), noka kanbkynstop Haxoamtcsi B pexvive BASE.

® Pexxkumbl COMP, CMPLX, SD 1 REG MoryT vcrnonb3oBaTbcst
B COYETaHUM C HACTPOMKaMV eVHLL U3MEPEHVS yIna.

© 06si3aTeNbHO NMPOBEPLTE TEKYLIMIA PEXUM BbluvcneHus (SD,
REG, COMP, CMPLX) 1 HacTpoikv eguHuUL, U3MepeHns yrna
(Mpapychl (Deg), PagvaHbl (Rad), Mpaabl (Gra)) nepes Havuanom
BbIYMCIEHNS.

® Haxartue Ha knasuvwy 6onee AByX pa3 BbIBOAWT Ha AMCIIEN
[OMNONHUTENBHBIE  9KPaHbl  HACTPOEK.  JKpaHbl  HACTPO-
€K OnuCbIBAOTCH B Tex paspjenax [AAHHOro PyKOBOACTBA,
B KOTOPbIX OHY PaKTUHECKM UCTNIONB3YIOTCS U151 UIBMEHEHMS Ha-
CTPOEK Kanbkynsropa.

© B naHHOM PykoBOZCTBE Ha3BaHVe Pexyma, KOTopbiid Heobxoam-
MO BbIOPATb [/151 COBEPLLIEHVISI ONCAHHbIX BbIMMCTIEHWIA, YKa3aH B
OCHOBHOM 3ar0JI0BKe KaXKAO0ro pasaena.



H NMapameTpbl BBOAA

© O6nacTb NaMsITHA, UCMONb3yeMas i BBOLA BbIVCIEHNS!, MO-
XeT comepxatb 79 «waros». Kaxaplii pas, koraa Bbl Haxvmaete
Ha LUMdPOBYIO KNABWILLY MK Ha KIaBuLLYy apudMETUHECKON Ore-
pauv (E3, B3, E3, B3), vicnonbayeTtcst oavH war. Micnons3o-
BaHe KHOMOK [#F) N (ix) He 3aHMMAET LLara, TakvM 06pasoM,
BBOLL &Y , K pUMeEpY, 3aHUMAET TOMBKO OAVH LLAT.

® Bbl MOXETe BBECTW [0 79 LIAroB 3a OAHO BbluMcieHMe. Kaxapiin
pas, koraa Bbl BBOAWTE 73-1 Wiar 1to6Oro BbIYVCEHS, KypCOop W3-
MeHsieTes ¢ «_» Ha <M, 4TOObI NPeLyNPeanTb O TOM, YTO NaMsiTb
3akaHumBaetcsi. Ecnu Heobxoommo BeecTn Gonee 79 waros, Bbl
[LIO/XHbI PA3AENNTH CBOE BbIMMC/IEHWE Ha 1BE UK Bonee YacTu.

® [py HaXaTWW Ha KNaBULLY BOCMPOV3BOAWTCS MOCNEAHUIA
MNOJyHYEHHBIN PE3YNLTAT, KOTOPbIA MOXET ObiTb MCMOMb30BaH B
nocneayloLemM BoiucneHnn. CMoTpute «Iamsitb nocnesHero
pesynbrata» ansa 6onee noapobHo HdopMaumy 06 Nenosb-
30BaHUM KTaBMLLN (Ans),

H BHeceHue ncnpasneHuii BO Bpems BRoga

 [icnonbayiite (< 1 (B) Anst NnepeMeLLieHunst Kypcopa B HyXHOe
NOJIOXKeEHVe.

© HaxmuTe Ha (DEL) Ast yaneHmst Yucna unm GyHKLMK B TEKyLLEN
no3vummn Kypcopa.

® Haxxmuite Ha (INs) o151 nepexopa Ha kypcop BeTasku - 3. Kora
KypCOp BCTaBKM HAXOAUTCA Ha aucnee, BBOOUMOE 3Ha4eHne
[106aBnSIeTcs B MECTO KypCOpa BCTaBKY.

® Haxarte Ha () (ins) unv (£ BO3BpaLLaeT Kypcop 13 Mosoxe-
HYIS BCTaBKU B HOPMAJTbHOE MOJIOKEHIE.

[ | Q)yHKu,I/Iﬂ BOCnpou3seneHus

® Kaxaplii pa3, korga Bbl BbINONHSETE BblYMCIEHME, DYHKUMS
BOCMPOW3BELEHUSI COXPAHAET GOPMYITy BbIYUCIEHMS 1 €€ pe-
3ynbTaT B NamsTy BOCMpOM3BeaeHus. Haxatve knasuwu (a)
nokasblzaeT Gopmyny 1 pe3ynkTaT NocneHero CoBepLIEHHOr0
Bbl4MCneHusl. [TOBTOPHOE HaxkaTue Ha (A ] nocnenoBaTensHo (0T
HOBBIX K CTapbIM) 0TOOPaXaeT MPEAbIAYLLME BbIHMCIEHNS.

© HaxaTwe knasuLum (< unm (B, koraa Ha aucnnee 0ToOpaxeHo
BbIYVCTIEHVE N3 MAMSITV BOCTIPOV3BEAEHNS, MEPeKtoyaeT Ha
9KpaH pefakTPOBaHMS.

® Haxatve knasuium (<) wnv (B) cpasy e nocre 3aBepLUeHust
BbIYVCTIEHVIS MOKa3bIBAET 3KPAH PELAKTUPOBAHUS A71S IAHHOTO
BbIYCTIEHNS.




® Haxatne Ha He CTMpaeT namsiTb BOCNpOu3BeneHusi, Bbl
MOXETe MOCMOTPETb MOCNEAHEE BbIYUCIEHVE Aaxe nocne
Haxatvs (9.

© O6bem NamsTn BOCMPOU3BeaeHUst paBeH 128 Gutam ans xpa-
HEHUSI KaK BbIPKEHWIA, TaK N Pe3yNbTaToB.

 MamsiTb BOCMPOM3BELEHMS OYMLLIAETCS tOOLIM U3 HUXENepe-
YWCNEHHbIX AENCTBNIA:

Korga Bbl HaxkumaeTe Ha knaswLy (on).

Koraa Bbl nepexiodaeTe pexuvmbl U HaCTPOWKK B UICXOLHOE CO-

CTOSIHVE HKATEM 2)wm(E)B

Korpa Bbl nepexoamTe 13 04HOro pexuma B apyroi.

Korpaa Bbl BbIK/lO4aETE KanbKyNsTop.

H JlokaTop owwmno60kK

Haxatvie Ha () vnu (<) nocne nosiBieHns oLwnoKM NnokassisaeT
BbIYMCIIEHME C KYPCOPOM, PaCMONOXEHHBIM B MECTE OBHapyxe-
HUS OLLIMOKN.

| My.ﬂle/l-Bblpa)KeHWil

MynbTU-BbIpaXKEHUE — 3TO BbIPXEHWEe, COCTosILLeE U3 ABYX W
60nee MEeHBLLVX BbIPKEHUIA, KOTOPbIE COEMVHEHDBI IBOETOHUEM (:).
o Mpumep: Cnoxmts 2 + 3 11 3aTEM YMHOXWTb pe3ynTar Ha 4

c@smOmEsa| >0 5.

Ansx4
a 20.

B dopmatbl npeacTaBneHns yncen
B 9KCNOHEHLUManbHoi ¢popme

[aHHbI KanbkynsTop cnocobeH oto6pasnts Ao 10 cMMBOIOB.

Bonblune 3Ha4YeHNst aBTOMATUYECKN 0TO6pa)KaIOTCFI C MOMOLLLbIO

9KCNOHEHUMANbLHOro NpeacTasneHys. Mpy paboTe ¢ AeCATUYHbI-

MU 3Ha4eHUsIMK Bbl MOXeTe BbiOpaTb 0AMH 13 ABYX GOPMAToB,

KOTOpble onpenensdtoT, B Kakux Ciyvaax MCMosb3yeTca 3KCno-

HeHUManbHoe NpeacTaBneHne.

.ﬂ,ﬂﬂ N3MEHEHWS NPEeACTaB/IEHNS YACEN B 3KCI'IOHeHLI,I/IaJ1bHOl7I
dopme HaXMUTE KnaBuLLy HECKOsbKO pas, noka Bobl He
NepeKIioYMTECH HA 3KPaH HAaCTPOEK MPeLCTaBNeHWs Y1ucen B
SKCFIOHeHLI,I/laﬂbHOVI cucrteme, MOKa3aHHbI HUXE.

Fix Sci Norm




© Haxmute Ha (3. Ha akpaHe BbiGopa dopmara, KoTopblii MosiBrT-
s, Haxmute (1) ans Bbibopa Norm 1 vnm (2] anst Norm 2.

* Norm 1

C Norm 1 3KCroHeHUMaNbHOE NPeACTaBAEHE aBTOMATUYECKN
1CMONb3yeTCs A1 LieNbIX YUCEN C KONMYECTBOM 3HaKoB Bonee
10 1 BEeCATUYHBIMU 3HA4YeHVSMM ¢ Bonee Yem ABYMS AeCSTY-
HbIMV 3HaKaMu.

* Norm 2
C Norm 2 aKcrnoHeHUManbHOE NPeACTaBEHNE aBTOMATUYECKU
MCONb3YETCs 4151 LIESbIX YMCEN C KONMMYECTBOM 3HAKOB 6Osb-
wwe 10 1 fecaTUYHBIMM 3HAYEHVSIMU € 6onee YeM AeBATbIO Ae-
CSATUYHBIMM 3HaKaMK.

© Bce npumMepbl, NPeacTaBneHHbIe B JaHHOM PyKOBOACTBE, Mo-
Ka3bIBAIOT Pe3ynbTaThl BHIMUCIEHUS C MCMONb30BaHMeEM Gop-
mara Norm 1.

B JecatnyHblii pagaenutesnb 1 CUMBOJIbI

pasaeneHunsa uesion 4actmn

Bbl MOXETE MCnonb3oBaTh 3kpaH HacTpoek avicnnest (Disp) ans

OnpeneneHr st CUMBOJIOB, KOTOPbIE Bbl xoTuTe 1Cnonb3oBaTh B

KayecTBe AECSTVYHOrO PasnenvuTenst U pasnenuTens Yncen ye-

pes kaxaple 3 paspsga.

© [119 U3MEHEHS1 HACTPOEK AECATUYHOIO pasaenuTens v pas-
[ENUTENBHOMO CYMBOMA B LIENO HaCT MHOMO3HAYHOTO YIC-
na HaXmuUTe  KIaBuLy
HECKONbKO pa3, rnoka Bbl He Disp
NEPEKMNIOYNTECE HA  [aHHbI
3KpaH HaCTPOEK.

© OTobpa3suTe akpaH Beibopa.

0

® Haxmute umdposyto knasuy (1) wnm (2]), COOTBETCTBYIO-
LLIYIO HACTPOViKaM, KOTOpble Bbl XOTUTE NCMONb30BaTh.

(1] (Dot): Touka ons oTAeneHns AecsTUYHOM Apoby OT Lenoro

yucna, pasaenvTenls MHOro3Ha4HoM LIENO 4acTu B BUAE 3ansTomn

(2] (Comma): 3ansiTast 415 0TAENEHNS AECATUYHON APOBY OT Lienoro

u1cna, pasmenmTesb MHOro3Ha4How LMo YacTy B BULE TOUKM

l COpoc HacTpoek KanbKynsitopa
© BLINO/HUTE CeAytoLMe onepaLmm, e Bel XoTuTe NpuBecTu
HaCTPOVIKM KasibKyiTOpa B UCXOAHOE COCTOSIHWE, U eCv Bl
XOTUTE O4YUCTUTL NaMATb BOCNPOM3BEAEHWS 1 MEPEMEHHbIE.
(3)(Bce) B3
10




BelyucneHua mamemamuyecKux

evipaX<eHul U pyHKyuu COMP,
pedakmupoeaHus

ECnn Hy>XHO NPOM3BECTU BBIMCIEHUS C MATEMATUYECKVMI
BbIPXEHWSMI WM PELAKTUPOBATH BIDAKEHUS, MCTIONL3YTe
KnasuLy (wod anst Bxoaa B pexim COMP.

H Konus BocnpousseaeHus
Konusi BOCMIpOM3BEAEHUS MO3BONSIET BbI3bIBATH HECKOMBKO Bbl-
pakeHuit N3 NamsiTM BOCPOM3BEAEHWS, YTOObI COEOVHSITb WX B
MYSIBTU-BbIPXEHWS HA SKPAHE.
¢ Mpumep:
B namsitv BOCNpOU3BEAEHNS COAEPXKATCS:
1+1
2+2
3+3
4+4
5+5
6+6
MynkTu-Bbipaxenue: 4 +4:5+5:6 +6
Vicnonbayiite knasvium (A v () Anst 0TOGPaXEHUS! BbIPAKEHNS
4+4,
Haxmue () () (KOMUPOBATD).
© Bbl Talke MOXETE PEAKTMPOBATh BbIPAXEHVS Ha Avcnnee u
BbINOMHATL MPOYME AENCTBUS C MYSBTU-BbIPAXEHUSMU, CM.
«MynsTU-BbIPKEHNS» B AAHHOM «PYKOBOACTBE MOb30BaTeNsk.
© KonvpyioTcs TOSbKO TE BbIPAXEHUS, KOTOPLIE B MaMsITV BOC-
NPOV3BEAEHNS HAYMHAIOTCS C OTOGPAXaEMOrO B TEKYLLWIA MO-
MEHT BbIPAKEHIS 11 3aKaHYMBAIOTCS MOCTEAHUM BbIPDXKEHUEM.
Huuero 13 Toro, 4To 6b110 10 0TOBPAXKAEMOTO BbIPAXEHWS, HE
KonMpyeTcs.

H NMamsaTs CALC (COMP, (CMPLX,

 Mamsatb CALC no3BonsieT BpeMeHHO CoXpaHsiTb Matemaruye-
CKO€ BbIpaXXeHNe, KOTOPOE HYXXHO BbIMOSIHNTL HECKOJIbKO pa3
C HECKOJbKUMU BennymHamMmu. Kak Tonbko Bhl COXpaHu1Te Bbipa-
XeHune, ero MOXHO BbI3BaTb 13 NaAMATU, BBECTU BEJINYMHBI HA
MecTa nepeMeHHbIX 1 1erko 1 BbICTPO paccunTaTh pesysibTar.
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© Bbl MOXETe COXpaHUTb OAHO MaTeMaTUYeCKOe BbIPaKEHVE,
cofepxaliee Ao 79 waros. O6paTuTe BHUMAHWE, YTO NaMsiTb
CALC moxeT BbITb MCMONb30BaHa B TOMbKO B pexumax COMP
n CMPLX.

© SkpaH BBOZA NEPEMEHHBIX MOKa3bIBAET 3HAYEHNS], MPUCBOEH-
Hbl€ NEPEMEHHBIM Ha JiaHHbIi MOMEHT.

© Mpumep: Paccuntatb pesynbrar gaayY=X2 + 3X - 12, npu X =
7 (Pesynbtar: 58), n npu X =8 (Peaynbtar: 76).

(BBeauTe pyHKLMIO)

) (V] (o) (=) (o) 0 (07) €3 3 (o) ) BB 12
(CoxpaHuTe BbIpaXeHie) ea)
(BBeauTe 7 B 3HaueHme X?) 78
(BBeauTe 8 B 3HaueHwe X?) 88

© OBpaTnTe BHUMaHWE, YTO BbIpaxeHue, KoTopoe Bbl coxpaHsie-
Te, CTUPAETCS Kaxapln pas, koraa Bel HauvHaeTe apyroe nevi-
CTBVE, NEPeKioYaeTECh HA APYrov PEXUM U BbIKNIOYaeTe
KasbKynsTop.

B dyHkuma SOLVE

®yHKums SOLVE no3BonsieT peLumnTb BbipaeHue C UCMosb30Ba-

HVEM Hy>XHbIX Bam 3HauYeHUi nepemeHHbIx 6e3 He0GX0AMMOCTM

npeoBpa30BaHmst UM YNPOLLIEHVS BbIPAKEHMS.

© Mpumep: C - Bpemsi, 3a KOTOPOe NpeaMeET, BPOLLEHHbIV Bep-
TVKaJIbHO BBEPX C HAYaIbHO CKOPOCTBIO A, JOCTUrHET BbICOTHI
B.

Mcnonbayite hopmyny Hke As pacyeTa HavaabHOM CKOPOCTU

A 105 BbIcOTbl B = 14 MeTpoB 1 Bpemenu C = 2 cekyHapl. Yekope-

Hvie cBoGOAHOrO NaaeHus D= 9,8 m/c2.

(Pesynerat: A= 16,8).

1
B =AC-—DC?
C-—DC

= (6 0 () 6 (O 6
D1@200 508 00

(B?) 148

(A?) ™

(c?) 28

(D?) 9(Js B3
@@

(A?)



® Tak kak dyHkums SOLVE mcnonbayeT 3akoH HbloToHa, Heko-
TOpble HadabHble 3HAYeHUs (MpegrosiaraemMble 3HaYEeHUs)
CLEeNaioT NoJy4eHNe PeLLeH!Ist HeBO3MOXHbIM. B Takom crydae
nonpo6yiiTe BBECTW APYroe 3HaueHue, KOTopoe, kak Bbl npes-
nonaraete, OyaeT 6/M3KO K PELLEHMIO, 1 CAENaiTe BbUCe-
Hie eLLe pas.

© DyHKuma SOLVE MOXET BbITb HE B COCTOSIHUW HAATW PeLLeHme,
JIaXe eCIN OHO CYLLECTBYeT.

© B cBA3K C onpeaeneHHbIMM 0COBEHHOCTAMM 3aKoHa HbloToHa
MOTYT BO3HVKHYTb TPYAHOCTU C peLLeHreM byHKLniA cneayio-
LLWX BULOB.

Meproanyeckue hyHKLUMM (Hanpymep, Y = Sin x)

DyHKLMK, rpadviky KOTOPLIX UMEIOT PE3KME HAKIOHBI (Hampw-
mep,y =e', y = 1/x)

PaspbiBHble hyHKUMM (Hanpumep, ¥ =1 x)

® ECnvt BbIPQKEHME HE BKIOHAET 3HaK paBeHCTBa (=), hyHKUMS
SOLVE BblpaeT pelueHune ans oipaxerus = 0.

OcHoO@BHble 8blYUc/IeHuUs (comp

B ApudpmeTryeckme BbiMUCIEHNS

Mcnonbayiite knasuuy og ans Boibopa pexuma COMP, ecnn
Bbl x0TUTE COBEPLLIMTL OCHOBHbIE BbIMUCTIEHNS.

© OTpuLaTeNbHLIE 3HAYEHMS BHYTPYW BbIYUCIEHNS LOMKHbI ObITh
3aKITH04EHbI B CKOOKM.

sin—1.23 — () (O 1.230)

© OTpuUaTebHbIN NMokasaTtesb CTeNeH 3akiioyaThb B CKOOKM He
0693aTenbHo.

sin2.34 X 10° — 2.34 5
e Mpumep 1:3X(5%x10°) = 1.5x 107
3E5 8
eMpumep2: 5x(9+7)=80 SEAA(DIB700E
© Bbl MOXeTe nponycTuTs Bee onepauyvn () a0 B3,
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B [JpoGHbie onepauuu

¢ [1p0GHbI€ BbIYUCTIEHUS

© 3HayeHVs1 aBTOMATVYECKM OTOOPAXAIOTC B AECATUYHOM
npeacTaeneHnn, ecnm obluee KoIMYECTBO 3HAKOB APOGHOW
BENMYMHDI (Lenoe + YmcauTenb + 3HameHatenb + pasaenu-

TenbHble 3HakK) npesbitaeT 10.
2 1 13

e*Mpumep1: —+ —= —
puep 3 5 15

2331058 13,15.%

1 2 11
® [pumep 2: ST+ 1T— 45

3% 1 ([« 4 ED

168 206x 368 4,511,129

o Mpumep 3: %=% 26 48
* Mpuwmep 4: %+1.6=2.1 1@ 263168

® Pe3ynbTaThl BoIMMCIEHNI, B KOTOPbIX CMELLIAHbI IPOOHBIE 1 e-
CSTVYHbIE 3HAYEHIS, BCErAA NoKasaHbl B ACATUYHOM GopMe.

¢ [IpeoOpa3oBaHMe gecaTUyHas
Apo0b <> 00bIKHOBEHHas APO0b

© |/lcrnonb3yiiTe OnmcaHHyto HKe onepauwio Ans npeobpasosa-
HUSI PE3Y/LTATOB BbIYMCIIEHNS U3 AECATUYHOM ApoBY B 0BbIK-
HOBEHHYIO Ap0bb 1 06paTHO.

© O6patiTe BHUMaH1E, YTO BbIMONHEHWE NPeobpa3oBaHms MO-
XET 3aHSTb [0 ABYX CEKYHA,

eMpumep1: 2.75=2 3 (mecsTyHas — 0ObIKHOBEHHAS)

2758275 ]
-



eMpumep2: 1
pumep o 0.5 (0BbIKHOBEHHAS <> [IECATUNYHAS)

Rl | —r

* [Mpeo6pa3oBaHMe cMeLLaHHas
Apo0b > HenpaBwusibHas Apoob

e Mpumep: 1 % — %

168268 @ [ L2aR
e

© Bbl MOXETE VCMONb30BaTh 3kpaH HacTpoek avicnnest (Disp) ans
onpenenexvs dopmata aucnies, Korga pesynsrar Bolunche-
HUsl 06bIKHOBEHHOW Ap06U GosbLLE eANHULbI.

® [Ins nameHeHus opmata 0TobpaxeHnst 0ObIKHOBEHHO ApO-
61, HXXMUTE Ha KNaBULLIY [wog HECKOSBKO pas, Moka Bel He nepe-
KIMOHYMTECH Ha 3KPAH HACTPOEK, Kak 9TO MOKA3aHO HUXeE.

Disp
1

© OTo6pa3yTe akpaH BbiGopa.
ERlS
© HaxmuTe Ha umdposyto knasuwy (1] uwm (2]), koTopas co-
OTBETCTBYET HACTPOIKaM, KOTOPbIE Bbl XOTWTE MCMOMb30BAT.

(A)(ab%): CmelwanHas apobe
(2)(d/c); HenpasunbHas apoGb

® Ecnv Bbl nonbiTaeTech BBECTV CMeELLAHHYI0 Apobb, Koraa Ha
oucnnee BbibpaHa ¢hopma oTobpaxeHns aaHHbIX d/c, npou-
301eT oLumbKa.



[ | npOLl,eHTHI:Ie BblYUCJIEHUSA
® Mpumep 1: na soiumcnenns 12% ot 1500 (180)
1500 12

e Mpumep 2: N7 BbMNCAEHNS NPOLEHTHOTO COOTHOLLEHMS
600 880 (75%)

660 &3 880
© Mpumep 3: g nobasnequs 15% k 2500 (2875)
2500 15
© Mpumep 4: Ons ymeHbluerns 3500 Ha 25% (2625)
3500 E3 25 2

® [Mlpumep 5: [na ymeHbleHns cymmbl 168,98 1 734 Ha 20%
(800)

168 €3 98 B3 734 B3 (i3

(A B3 20 a2

*

* Kak nokasaHo 3[1ecb, €Civ Bbl XOTUTE UCMONb30BaTh 3HAYEHe
TeKyLLEN NamsT1 NOCAEAHEro Pe3yNbTarta B BbIMUCTEHUN Haf-
6aBku1 UM CKMaKK, Bam HEOGXOMMMO yKa3aTh 3HAYeHe Nnamsi-
TV MOCNEOHEro pesyssTara B KaYecTse NepemMeHHoM, a 3atem
1CNOAb30BaTh €€ B BbIMUCNEHNN HaAGaBKY/CKUaKUA. STO Npo-
VICXOMT NOTOMY, YTO BbIMOSIHAEMOE BbIYMCIEHIE NP HAKATUM
COXpaHseT pesynkTar B NamsTy MocieaHero pesynkrara ao
TOro, kak GyaeT Haxara knasuwa .

© Mpumep 6: Ecnv k TecToBOMY 06pasLly, KOTOPbIN M3HAYAIbHO
Becwn 500 rpamm, fo6asneHsbl 300 rpamm, kakoBo ByaeT Npo-
LIEHTHOE YBennyeHve B Bece? (160%)

300 E3 500

© Mpumep 7: KakoBbl ByayT NPOLEHTHbIE U3MEHEHUS, ECNN Be-
nnunHa Boapactet ¢ 40 1o 46? Aecnmpno48?  (15%, 20%)

46 B3 40 @) (%)
W Ww=wsa



H Boluncnexnvne rpagycoB, MUHYT, CEKyHA

®Bbl MOXeTe BbIMOMHATL LUECTUAECATEPUYHbIE BbIVCIEHMNS
B rpagycax (4acax), MMHyTax U CekyHzax, a Takke npeoo-
Pa3oBbIBaTL LIECTUAECATEPUYHbIE 3HAYEHVS B [IECATUYHbIE
1 obpaTHo.

* Mpumep 1: Mpeobpa3oBaHue JECATUYHOTO 3HadeHust 2,258
B LLIECTUAECATEPUYHOE 3HAYEHWE M 3aTeM 0OPaTHO B AECHTNY-

HOE 3HaYeHue:
2258 83 2.258
2°15°28.8
2.258

L4 npumep 2: BoinonHexve CNneayoLero BblM1CneHns:

12°34'56" x 3,45
12 34 () 56 ) €3 3.45 B [ 43°24°31.2
B dyHkumn FIX, SCI, RND
.ﬂ,ﬂﬂ N3MEHEHUA HACTPOeK AN KONM4ecTBa AEeCATUYHbIX 3HA-
KOB, KOMMYECTBA 3HA4alLUMX pasdpsaoB WM 3KCMOHEHUuasb-
HOro copmara oTo6paxeHnst JaHHbIX Ha KpaHe HaXMUTE

KNaBWLLy HECKOMbKO Pa3, Noka He NepekiodnTECh Ha 3KpaH
HaCTPOEK, NOKa3aHHbIA HUXeE.

Fix Sci Norm

® Haxxmmte Ha uvdposyto knasuwy ((,(2] wam (3]), koTopast
OTBEYaeT 3a 3NEMEHT HaCTPOKM, KOTOPbLIA Bbl xoT1Te n3me-
HUTb.

(Fix): KonmyecTtBo AeCATUYHbIX 3HAKOB

(2] (Sci): KonnuecTBo 3HavaLLyix pa3psiios

(3] (Norm): OToBpaxeHne AaHHbIX Ha 3KpaHe B AKCMOHEHLM-

anb-Ho hopme

eMpumep1: 200 ~7 X 14 =

20023763 1489
(OToBpaxaeTcs Tpu . FIX
[DeCATVUHbIX 3Haka) —~ (MODEJx==en @ (F|X) (€3] 400.000%
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A oo 200 E37 B3 28.571%
148 400.000%

Hwxe onucaHo BbINOMHEHWE TOrO Xe BbI4MCIEHUS C UCTONB30-
BaHMEeM yKa3aHHOro Kosin4ecTBa AeCATUYHbIX 3HAKOB.

20083783 28.571%
28.571%
148 399.994%

© Haxmure [woog) ====- (3] (Norm) (1) 419 04MCTKM XapaKTePUCTUKU
Fix.

e Mpumep 2: 1 =+ 3, oToGpaxkaeMblii pesynbTaT ¢ TPems 3Hava-
Lwimm paspsaamm (Sci 2)

(wog)--=-- (2)(Sci) (2) 1 EB 3B

(BHyTpEHHEE OKpYrMeHue)

© Haxxmure [wog -=++= (3] (Norm) (1] 419 04MCTKM XapakTeprcTyiki
Sci.

BoryucneHus namamu (COomP,

Mcnonbayiite Kknaswwy ons Bbibopa pexvma COMP,
ecnu Bbl XOTWTE BbIMOMHUTb BBIMMCIEHNE C UCMOMb30BAHUEM
namsiTu.

H Mamartb nocnegHero pesynbrata

® Kaxxaplil pas, Koraa Bel HaxumaeTe Ha B nocre BBoga 3Ha-
YEHUI UK BbIPQKEHVS, MOJYYEHHbIV PE3YSLTaT BbIYUCIEHNS
ABTOMATUYECKV OBHOBNSIET COAEPXKVMOE MaMsITVi MOCNEAHErO
pe3ynbTata nocpenCcTBOM COXPaHEHVIS pe3ynbTara.

B nononterve k B3, copepxumoe namsti nocneaxero pe-
3ynbTara Takke 06HOBNSETCS Kakabli Pas, koraa Bbl Haxvma-
ete (%], 9 v 647 (9, 3a koTOpLIMM CrieayeT
Oykea (0T Ao F, unu M, Xunn).

© Bbl MOXeTE Bbl3BaTb COAEPXVMOE NaMsiTW NOCNENHEro pe-
3ynbTaTa HakaTviem Ha (Ans),




© MamsiTb NoCneaHero pesynstata MOXET XpaHuTb A0 12 3HakoB
L7151 MAHTMCChI 1 iBa 3HaKa 47151 9KCTIOHEHTbI.

© CoiepXvmoe NamsiTi MocneaHero pesynstata He 0GHOBMSETCS,
€C1 OnepalLLysl, BHINONHEHHAS MPY MOMOLLY oGO 13 BhiLLEnepe-
YUCIIEHHBIX KNTABULLHBIX OMEPALYAM, MPUBOLMT K OLUMOKE.

| MocnepoBaresibHble BbIYUCIEHUS

© Bbl MOXETE UCMOMb30BaTh PE3YNLTAT BbIYMCIEHNS, KOTOPbINA
0TOOPaXaeTCs Ha 3KpaHe B HACTOSLLMIA MOMEHT (a Takke Co-
XPaHEeH B NaMATU MOC/EAHEro Pe3ysbTaTa) Kak nepeoe 3Have-
HUE BaLLero CNeayiowero BolumcneHus. O6patute BHUMaHUE,
UTO HaXaTue Ha OMepaLMOHHYI0 KNaBuLly, KOraa pesynsrar
0TOOPaXEeH, NPMBOAUT K TOMY, YTO OTOBPAXEHHOe 3HaYeHne
MEHSIETCA Ha (Ans), 4TO 0603HAYAET, YTO 3TO U ECTh TO 3HAYEHME,
KOTOPOE B HACTOSILLMIA MOMEHT COXPaHEeHO B NamsiTy nocnes-
HEro pesyssrara.

© Pe3ynkTaT BbIUCIEHNS TAKKE MOXET ObiTb MCMOJb30BaH C Mo-
cnepoBatenbHol dyHkumern una A (2, x%, x', x!, DRGP), +,
- AN, X, =, nPrunCr.

H HesaBucumas namsaTtb

© 3HaueHust MoryT BbiTb HANPSIMYIO BBELIEHbI B NamsiTh, fJo6aBne-
Hbl K MAMAT UK B3SAThI U3 NamMsiTu. HesaBucrmas namatb yﬂ06-
Ha [/191 BbIMMCTIEHNSI CyMMbI C HAPaCTAIOLLYIM UTOMOM.

© HesaBucymas naMsTb UCMONL3YET Ty e 061acTb NamsiTit, YTo
v nepemeHHas M.

e/lng O4ACTKM  HesaBucumol namstu (M)  BBeauTe

] (] (M+).

© [pumep:
23+9=32 23 B3 9 &) §T9 (W] (M+)
53 — 6 =47 53 B3 6 M4

—) 45 x 2 = 90 45 B3 2 ) (W)
(Aor)  —11 Fe) () (M+)

H NMepemeHHbie

© CyLLecTByeT AeBsTb NepemeHHbIx (0T Ao F M, XnY), kotopele
MOTYT ObITb CMOMB30BAHBI 411 XPAHEHUS JAHHbIX, KOHCTaHT,
PE3yNLTATOB M APYIVIX 3HAYEHWIA.

® //cnonb3yiiTe CneayioLlyio onepauvio Ons yoaneHus [aH-
HblX, 3aKPErnieHHbIX 3a OMnpefeneHHoNn NepeMeHHoON:
(o) (A3, 3a onepauns ynanset aaHHbIe, 3akpernneH-
Hble 3a NepemMeHHoN A.
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© BLiNonHUTE Creayiolyio KaBuLLIHYIo onepaumio, koraa Bl
3aX0TUTE OYUCTUTL 3HAYEHISI, 3aKPEMIEHHbIE 38 BCEMU Nepe-
MEHHBIMU.
(ER(()N = ]
e Mpumep: 193.2 ~ 23 = 8.4
193.2 +- 28 = 6.9
193.2 ) (10 (A) €23 23 B3
mMBa288

Hay4Hele ebiqucnenus

(COMP,
¢pyHkyuu

Mcnonbayiite  knaBuLy ons Bbibopa pexvva COMP,
ecnm Bbl XOTWTe BLIMOMHWTL OCHOBHbIE apUdMETUYECKME
BbIYVCIEHMS.

© HekoTopble BUfbl BbIMUCIIEHWIA MOTYT 3aHSTb IONMOE BPEMSI.

® [loxpuTech NMosiBIeHUs pesynbTata Ha avcriee nepeq, Hava-
JIOM CNEAYIOLLETO BbIMVCTIEHNS.

® TU=3,14159265359

B TpuroHomeTpuyeckue / obpaTHble
TPUroHoOMeTpUu4yeckune ¢yHKLI,I/IVI
°ﬂ,ﬂﬂ N3MEHEHUST eQUHULIbI M3MEPEHUs yra No YMOHaHUIO
(rpazychbl, pagmaHbl, rpadbl) HOKMUTE Ha KaBuLLy He-
CKOJbKO Pa3, Noka He NEPEKIIOYMTECH HA 3KPaH HACTPOeK eay-
HULBI N3MEpPeHnd yrna, NOKa3aHHbIN HUXe.

Deg Rad Gra
1 2 3

© Haxxmure Ha udposyto knasuwy (17, (2] wnm (3]), koTopoit
COOTBETCTBYET eAVHNLIA U3MEPEHMS YIma, KOTopyio Bbl xoTute
UCMNONL30BATh.

T
(90" = 2 =100 rpapos)
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eMpumep 1:  sin 63°52'41" = 0.897859012

..... (Deg)
() 63 () 52 41 ) B3

¢ Mpumep2: cos (% rad)= 0.5
----- (2J(Rad)
O @D @308

V2 T
®pumep 3: cos™’ - =0.25rr(rad)(= e (rad))

..... @(Rad)
@) (O 282008 & B (@ B8

oMpumep4: tan~'0.741 = 36.53844577°
..... E](Deg)
07418

H MvnepOonnyeckue / o6paTHbIe runep-
6onnyeckue GyHKLUN

eMpumep1: sinh 3.6 = 18.28545536 3.6 83

*Mpumep 1:  sinh~' 30 = 4.094622224
308

B JecatnyHbie U HaTypaJibHble Jiora-
pudmbl / aHTUNorapmgpmbl

eMpumep1: log 1.23 = 0.089905111 12388
o Mpumep2:  In 90 (= log, 90) = 4.49980967

n) 90 B3

Ine=1 () a

eMpumep3:  ¢'° = 22026.46579 108
eMpumep4: 10'° = 31.6227766

eMpumep5: 2'= 16 2483
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H KeappaTtHble KOpHU, Kyouueckue Kop-
HU, KOPHW, KBaApaThbl, KyObl, 00paT-
Hble u1cna, pakropuanbl, ciyyalnHblie
4yucna, ymcno T U nepecTaHoBKu /
KOMOWHaLMn

eMpumep1: 2 + 3 x5 = 5287196909
2 sBWs8
eMpumep2: °V'5 + °/—27 = ~1.290024053
G D@ DO@27MEB
—_— 1
eMpumep3: /123 (=1237) = 1.988647795
7 1238
eMpumep4: 123 + 302= 1023 123E3 3083
eMpumep5: 12°= 1728

12690 B
 [pumep 6: 11—1 =12
3 4
Os@4x 000
eMpumep7: 8! = 40320 8 ) B

e Mpumep 8: leHepupoBaHMe cnyvaitHoro yucna ot 0,000

no 0,999 E 0.66400

(BHaueHIe, ONMCAHHOE BbILLE, SBASIETCS TOMLKO MPUMEPOM.Pe3ynbTat GyAeT MEHSTLCA Kaxablii pas.)

eMpumep9: 3rn = 9.424777961 3 (=]

© Mpumep 10: Onpeaenuts, CKONbKO Pa3HbIxX 4-3Ha4HbIX 3Haue-
HUWIA MOXHO NOY4UTb, MCNONL3YS Yncna ot 1,407

® Yyicna He MOoryT NOBTOPATLCS B NPefenax OAHON 4-3HaqHO

BenMynHbl (1234 paspelueHo, Ho 1123 — Her). (840)

7 Y =

* Mpumep 11: OnpenennTb, CKONKO Pa3HbIX 4-3HAYHbIX FPyNN
MOXET ObITb OPraHM30BaHO B rpynmny, cocTosiLLyto u3 10 ane-
MEHTOB. (210)

1068 @ 4 8
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[ | nepeBop, eOJVUHUL, U3MepeHud yrna
® HaxxmuyTte Ha (A (orer) 115 OTOOPaKEHUS CNELYIOLLErO MEHIO.

D R G
1 2 3

® Haxatue Ha (1], (2] nnm (3] nepeBoauT nokassiBaeMoe 3Haue-
HMe B COOTBETCTBYOLLUME eANHULbI U3MEPEHNS.

 Mpumep: [ns nepesoaa 4,25 pafmaH B rpasychl
..... (J)(Deg)

4.25 @R B3 2‘29?.55070629

H NMpeo6pa3oBaHue KOoOpAUHAT
(Pol (x, y), Rec (r, 0))

® Peaynbrathl BbIMMCIEHUS aBTOMATUHECKU Ha3Ha4aloTCst Ans
nepemeHHbIXx EnF

© Mpumep 1: na npeobpa3oBaHis NOASPHbIX KOOPAVHAT (r=2,
0=60°) B psiMOyronbHbie KoopauHaThI (X, y) (Deg) (Tpagycsl).

x=1 b Rex) 2 (5 60 0D B3
y = 1.732050808 ®

© HaxxmumTe Ha (red () 1151 OTOBPAXKEHWS 3HAYEHUS X U )
L1151 OTOOPAXKEHUS 3HAYEHNS V.

* Mpumep 2: 117 npeo6pasosaHis IPAMOYrosbHbIx KOOPAMHAT
(1,7 3) B nonspHble koopavHatei (1, 0) (Rad)

r=2 w15 O3
* ) () npu

0= 1.047197551 13

® HaxxmuTe Ha (el (EJ aist 0TOBpaxeHWs 3HaqeHust r nnu (red (F)
L1151 OTOBPaXeHst 3HaqeHms 6.
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B BbluucneHus ¢ Ucrnonb30BaHUEM MH-
)KeHepHOi"I CUCTeMbl NpeacTaBJieHUs
yucen

 Mpumep 1: ina npeobpasoBaHms 56088 METPOB B KUIOMETPbI

— 56.088 x10° 56088 B3 (ev)
(km)
e Mpumep 2: [na npeobpasosaHua 0,08125 rpamm B Munn
vrpaMmbl
— 81.25 x10° 0.08125 B3 ()
(mg)

Mcnonbayiite knasuuy [wog ans Boibopa pexuma COMP, ecnn
Bbl XOTUTE NPOM3BECTM BBIMVCIEHNS HAYYHBIX DYHKLINIA.

| Beop, WHXXEeHepPHbIX CUMBOJIOB
(COMPy —EQN— (CMPLX,

© B/ll04EHe MHXEHEPHBIX CYMBOJIOB AENaeT BO3MOXHbIM UC-
N0Mb30BaHNE MHXEHEPHBIX CUMBOJIOB B BaLLMX BbIYVCIEHMSIX.

© [119 BKIOYEHVS 1 OTKIIIOYEHUS] MHKEHEPHBIX CUMBOJIOB, Ha-
XMUTE KITaBULLY HECKONbKO Pas, Moka Ha AVCTee He MOosiBUT-
CS1 9KpaH HaCTPOEK, MOKA3aHHIN HUXKE.

Disp
1

© Haxmute (1). Ha aKpaHe HacTpOoek UHXEHEPHbIX CYMBOJIOB, KO-
TOPbI NOSBUTCA, HAXMUTE LdPOBbIE Knasuwm (1) v (2)),
KOTOPbIE COOTBETCTBYIOT HACTPOIKAM, KOTOPble Bam HyXHbI.

(Eng ON): MHxeHepHble CYMBONbI BKIIIOYEHb! (MHAVKALWMS
“Eng” Ha pucnnee).

(2] (Eng OFF): VHxeHepHble CUMBOMbI OTKIIO4EHD! (MHAMKALMS
“Eng” oTcyTCTBYET).

e Cnepytowie 9 cMMBONOB MOryT GbiTb MCMONL30BaHbI MpU
BKJTIOYEHMN NHXEHEPHOro npeacTaB/ieHnst Yncesn.
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Y106b1 BBECTN Beeny

K (kilo) 3] 10°
M (Mega) ) 108
G (Giga) @ 10°
T (Tera) 10"
m (mill) m 10
u (micro) 10°¢
n (nano) ) 10-°
p (pico) ®] 1012
f (femto) &R 101

® [1n9 oToBpakaeMblX 3HAYEHUI KabKYNSATOP BbIOUPAET MHXe-
HEPHBIi CUMBO, C KOTOPbIM YMCIIOBAst COCTaBNISIOLLIAS 3HAYeE-
HUs OKa3blBaeTcst B amanasoHe ot 1 ao 100.

® [/IHXeHepHbIe CYMBOJIbI HE MOTYT 1CMONb30BATLCS NPV BBOAE
npobeit.

® Mpumep: 9+ 10=0,9 M (Munn)

----- ()(Disp) (1) o
m
] = Rlo] =] 900.
(MpK BKIIOYEHHOM PEXVME IX CUMBOJIOB X naxe
(He 1X) BbIMMCNIEHWI OTOE 4

)
®
BeryucneHus —EQN
cypasHeHuamu e

Pesxxvim EQN no3BonsieT peLuatb ypaBHeHs 0 TPETLE CTeneHm
1 CUCTEMbI JIMHEHBIX YPABHEHWIA, COAEPXALLMX [0 TPEX HEW3-
BECTHbIX.

Mcnonbayiite Knasuy ons Bxofa B pexum EQN, korpa
HY>XHO PELUUTb YPaBHEHME.

EQN...oooorirrirciecinna, (vooe) rne] (wooe) (3]
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[ | KBaJJ,paTHI:Ie n Kyﬁvmecme ypaBHEeHUa
KeagpatHoe ypasHeHue: ax’ + bx + ¢ =0

Kybuueckoe ypasHenue: ax® + bx’ + cx + d=0

Bxog, B pexuim EQN v HaxaTvie () BuiBoauT Ha vicnneit Hayab-
Hbli1 3KpaH KBaapaTHbIX/Kybuyeckux ypasHeHwuii (Degree — cre-
NeHb YpaBHEHNS).

“Degree?

McnonbayiiTe TOT aKpaH, 4Tobbl 3aAaTh 2 (kBagpar) uin 3 (ky6)
B Ka4eCTBE CTEMEHN YPaBHEHWS 1 BBOLHbIE 3HAYEHWS KXOOro
KoahpuLmeHTa.

Vmakoadpduumerta Crperika 0603HayaeT
| HanpaeeHne NPoKpyTkn
T 7 9KpaHa Ans pocMoTpa
2 w | OCTanbHbIX 3NEMeHTOB
a
f
3HaveHme anemenTa

 [onb3ysck knasuwamm (A (), Bbl MOXETE Npy XenaHum ne-
pemeLLaTbCst Mexay KoahduumeHTamMmmn Ha SKpaHe U BHOCUTb
M3MeHeHVs B Nto6oe BPeMs [0 TOro, kak BBeAeTe 3HayYeHVe
nocneaHero KoadduumeHTa (¢ s KBaapaTHoro ypaBHeHUs 1
d pns KyGUYEeCKoro ypaBHeHus).

© OBpartTe BHUMaHME, YTO Bbl He MOXETe BBOANTb B kauecTse
KO3(hDULMEHTOB KOMMIIEKCHBIE YMCha.

BbluvcneHne HaunHaeTcs, v kak Tonbko Bbl BBEOETE 3Ha4YeHne

nocnegHero kKoabduumeHTa, Ha akpaHe NosIBUTCA OAHO K3 pe-

LUEHWIA.
VIMs nepemeHHoi Crpenka 0603Ha4aeT

| ,_ Hanpae/eHne NPOKPYTKN

v

- 3KpaHa s pocMoTpa
X1 OCTa/IbHbIX PELLIEHNI

0.

Pewenne

HaxmuTe Ha knasuiy (V) Ais (pOCMOTPa 0CTasbHbIX PELLEHWIA.
McnonbayiiTe knaeuwum (A) v (W] 4ns NpoKpyTKX akpaHa no Bcem
PELLEHNEM YPaBHEHNS.

Ecnm B 9TOT MOMEHT Haxatb kiasuwy (9, Bbl BepHeTech Ha
3KpaH BBoAa KOSDDOULMEHTOB.
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® HekoTtopble K03DdULMEHTHI MOTYT NPUBECTU K TOMY, YTO Ha
Bbl4MCIIEHVE NOTPeBYeTCs GOoNbLLe BPEMEHU.
® Mpumep 1: Pewwnts ypasHeHne

¥-22-x+2=0 (x=2,-1,1)
(Crenenb?) 3

(a?) 18

»?) 28

(c?) 18

d?) 28

x1=2) ™

=-1) M

*x3=1)

® ECNn pesynbTatoM SBISIETCS KOMIMIEKCHOE YMCIO, TO BeLLe-
CTBEHHAs 4aCTb MEPBOr0 PELLEHNS NOSBMTCS nepeoii. Ha ayc-
nsiee aTo oTo6pasuTca cumBooM “Re>I”. Haxmute
0151 NePEKIIIoYeHUs ICTNes MexXay BELLLECTBEHHON U MHUMOIA
4aCTbO PELLEHUSI.

X1= o
0.25

I

X1= Rfl
0.75i

 Mpumep 2: Pelunte ypaBHeHVe

8x?-4x+5=0 (x=0,25+0,75i)
(CreneHb?) 2
(a?) i = |
b?) 418
(c?) 58

(x1=0.25+0.75)) (¥
(x2 = 0.25 - 0.75i)
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H CucTteMbl ypaBHEeHUI
CCTEMbI JIMHEIHLIX YPABHEHWI C IBYMS HEN3BECTHLIMU:
aix +biy=ci
azx + bzy = c2
CCTEMbI IMHEHBIX YPaBHEHWI C TPEMS! HEN3BECTHBIMMU:
aix + by + ciz=di
azx + b2y + c2z = d>2
asx + bay + caz=ds
Mpu Bxoze B pexxum EQN oTobpaxaeTcs HauanbHbIii 3kpaH cu-
CTeMbl YPaBHEHWIA.

Unknowns? -

Mcnonbayiite aTOT aKpaH Ans Bbibopa 2 Ui 3 HEM3BECTHBIX U
BBEMTE 3HAYEHMSA 4151 KaXKIOr0 U3 KO3DDOULIMEHTOB.

Vvs koadduumeHTa Crpenka 0603HavaeT
| HanpaeeHne NPoKPyTKN
} {4 3KpaHa 1A pocmoTpa
a 1 r) v 0CTaJIbHbIX 3NEMEHTOB
|
3HaueHvie anemeHTa

 [Nonb3ysich knasuwamm (A v (), Bbl MOXETE Npy XenaHum ne-
pemeLLaTbes Mexay KoahduumeHTaMm Ha 3KpaHe 1 BHOCUTb
n3meHeHys B Ntoboe Bpems [0 TOro, kak BBeeTe 3HaYeHne
nocneaHero koadguumeHTa (c2 4ns ABYX HEU3BECTHbIX U da
LN TPEX HEU3BECTHDIX).

© O6paTtnTe BHUMAHVe, 4To Bbl HE MOXETE BBOAUTD B KauecTse
KO3hDULMEHTOB KOMMNEKCHbIE YMCNa.

BbluMCneHrie HauMHaeTes, 1 Kak Tonbko Bbl BBeaeTe 3HaueHue

nocneaHero ko3huLUMeHTa, Ha akpaHe NosIBUTCS OAHO U3 pe-

LUEHWIA.

Vmst nepemeHHoi Crpenka 0603HayaeT
HanpasneHe NPOKPYTKN
t {5 9KpaHa A1 npocMoTpa
X= v OCTaJTbHbIX PELLeHU

0.

Pewenve
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HaxmuTe Ha knasuiy (V) 4is (pOCMOTPa OCTasbHbIX PELLEHWIA.
McnonbayiiTe knaeuium (A) v (W] 4ns NpoKpyTKX akpaHa no Bcem
PELLEHNEM YPABHEHNS.
Ecnn B 3TOT MoMeHT HaxaTs knasuwy B9, Bul BepHetech
Ha 3KpaH BBOAA KOAPPULIMEHTOB.
© [Ipumep: PelunTe CnesyioLLyio CUCTEMY YPaBHEHWIA
2x+3y— z=15
3x—-2y+2z=4
5x+3y—-4z=9 (x=2,y=5,2=4)

(Hen3BeCTHbIX?) 3

(a1?) ....... (d1?) 2838 @181:8
(@2?) v (d2?) s B@282848
(a3?) e (ds?) s5838@4+898
x=2) ™

(r=5) ™

=4

Cmamucmuyeckue

eblyucsieHuUa

| CranpapTHOE oTKNIOHEHME Sbo

Mcnonbayiite KnasuLy s Bxopa B pexum SD, ecnv Bbl
XOTUTE BbINOMHUTL CTAaTUCTUYECKME PACHETbI CO CTAHAAPTHBLIM
OTKJIOHEHUEM.

e Bcerga HayvHaiTe BBOA, [aHHbIX C D(sc) 2
L7151 O4MCTKM CTATUCTUHECKOM NamsTy.

© BBoAMTE AaHHbIE NP MOMOLL NOCeA0BATENbHOCTY HaXaTMS!
K/aBULL, MOKA3aHHOM HUXeE.
<x-data>

© BBefleHHbIE [jaHHbIE UCMOMb3YIOTCS 1S BbIYMCIEHNS 3Haue-
HAV ans i, XX, 2x2, X, Gn v On-1, KOTOPbIE Bbl MOXETE Bbi3bi-
BaTb Ha 3KPaH NPY NMOMOLLM KNABULLHBIX OnepaLyii, ynoMsiHy-
ThIX HUXE.
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JAns oToGpaxeHusi fLaHHOrO BbinonHuTe aaHHylo
TUNa 3HaYeHus KJ1aBUATYPHYIO onepauuio

P (s (1

Tx @)
n 3]
X EB]
On 2]
On-1 (3]

e Mpumep: [na BbluMCneHUs On—1, On, X, 1, ZX, X2 a9
cnenylowmx aaHHbIx: 55, 54, 51, 55, 53, 53, 54, 52
B pexxume SD:

(1J(Scl) B (ounctka cratuctukm)

sD
55@0 | "= 1

Kaxzplit pas, koraa Bl HOXMMaeTe Ha

151 PErVCTPALMM CBOVX BBE[IEHHbIX JAHHbIX,

VX KOIMHECTBO Ha TEKYLLM MOMEHT OTOBpaxaeTcs
Ha avcnnee (3HadeHve n).

Bb\ﬁOpOHHOE CTaHAapPTHOE OTK/IOHEHWE
(On—1) = 1.407885953

CpenHekBsazipaTuieckoe
oTknoHenve (On) = 1.316956719

CpepnHee apudmeTndeckoe (X) = 53.375
KonuyecTeo faHHbIx (1) = 8
Cymma 3HaueHui (Xx) = 427

CymMa KBazipaToB 3HadeHmii (Xx2) = 22805

Yka3aHus no BBOAY AAHHbIX

© [180i1HOe HaxaTwe (DT) BBOAWT OOHMN U TE Xe JaHHbIe ABaXIb.

© Bbl Takke MOXETE BBECTU OLIHW U Te Xe AaHHbIE HECKOJIbKO pa3
Npu NOMOLLM (5. ns BBopa umcna 110 gecsitb pas, K npu-
mepy, Haxmute 11060 (5 10(DT).

® [laHHble KnaBuaTypHble orepaLyn MOXHO NPOU3BOANTD B Jl0-
60M nopsiake, He 06513aTeNbHO B TOM, KOTOPbIN NMPYBELEH BbILLE.

© Bo Bpemsi Uy nocne BBOAA JaHHbIX Bbl MOXeTe Mcnonb3o-
BaTb knasviim (A) u (Y] ons NpoKpyTKM AaHHbIX. Ecnm Bbl
MHOTOKPaTHO BBENM OAHW W Te Xe AaHHble Npu MomoLLm
(5] ans onpeneneHns NepyoanyHOCTY AaHHLIX (KOAWue-
CTBO 9NIEMEHTOB [jaHHbIX), KaK OMCaHO BbILLE, MPOKPYTKA aH-
HbIX MOKAXET KaK 31EMEHTbI JaHHbIX, TaK W OTAENbHbIA 3KpaH
NS NEPUOANYHOCTU AaHHbIX (Freq).
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e [lpu HeobGxoamMmocT Bbl MOXeTe pedakTypoBaTb OTO-
OpaxaemMble [aHHble. BBegute HOBOe 3HaueHue, 3a-
TeM Haxmute knasuwy EB 4ns 3aMeHbl CTaporo 3Ha-
YyeHus Ha HoBOe. JTO Takke O3HayaeT, yTo ecnu Bebl
XOTUTE BbINOJHUTbL Kakve-nnmbo Apyrie onepauum (Bbluuc-
NIeHVe, BbIBOA, PE3YNLTATOB CTATUCTUYECKOrO BbIMUCTIEHNS!
W T. A.), CHayana HyxHo Haxartb knasuwy 9 ans Bbixona 13
avcnnes AaHHbIX.

© Haxatve knasuwum (0T) BMecTo B nocne n3MeHeHus 3Hade-
HWS Ha ICNee PerncTpupyeT BBEAEHHOE BaMU 3HAYEHVe
KaK HOBYIO e[IMHULY aHHbIX M OCTaBMSIET CTApoe 6e3 n3me-
HEHWA.

© Bbl MOXeTe yaannTb oTobpaxaemoe 3Ha4eHne ¢ NOMOLLbIO (A)
n(YJHaxatvem (€L, YpaneHue 3HaueHIs JaHHbIX MPUBOANT
K TOMY, YTO BCE CefytoLLvie 3HAYEHIS CLBUIalOTCS BBEPX.

® 3aperucTprpoBaHHbIE BaMU 3HAYEHWS laHHbIX, Kak npaBu-
110, COXPAHSIOTCS B NamsiTh Kanbkynstopa. Ha akpaHe mo-
asnsetca coobuieHne “Data Full” («[aHHble 3anonHeHbl»),
W, ECNV NaMATV N1 XpaHeHWst 6osblue HE OCTanoch, Bbl
He CMOXeTe BBECTW HUKakue [aHHble. B Takoi cutyaumm
HaxmuTe Ha knasvwy B3 ana otobpaxeHns akpaHa, noka-
3aHHOrO HIXE.

Edi tOFF ESC
1 2

® HaxmuTe (2] nig BbIXOZA 13 BBOAA AAHHBIX 663 peructpaumum
3HaYeHUs1, KOTOPOe Bbl TOMBKO YTO BBEMM.
Haxmute (1, ecnm Bl XOTUTE 3aperncTpupoBaTh 3HadeHue,
KOTOPOE TONbKO YTO BBENM, 6E3 COXPaHEHUs! ero B MamsiTl.
B Takom cnyyae Bbl He cMoxeTe 0TO6Pa3nTb MM penakT1po-
BaTb JIt06bIE BBELIEHHbIE BaMU AAHHbIE.

© [15191 ynianeHus Tofbko YTO BBEAEHHbIX AAHHBIX HAXKMUTE [

e [locne BBOZA CTATUCTUHYECKVX AaHHbIX B pexume SD uim B
pexvmve REG Bbl 60nbLLe He CMOXETE 0TOBPa3UTL MM peaak-
TMPOBATb OTAENbHbIE 3EMEHTbI AAHHBIX MOC/E BbIMONHEHUS!
No6oii N3 cnenytoLLmx onepaumin:
Mepexon, B Apyroi pexum
CwmeHa Tvna perpeccum (Lin, Log, Exp, Pwr, Inv, Quad).

31



| Perpeccuenbie Boiuncnenns  REGD

Mcnonbayiite knaBuLLy ons Bxopa B pexum REG ans
BbINOSIHEHUS  CTATUCTAYECKMX BbIMUCNEHWNA C  MOMOLLBIO
perpeccuu.

 [Mpu nepexoe B pexvm REG oToOpaxatoTcst akpaHbl, Npuse-
[EHHBIE HUXE.

Lin Log Exp =
1 2 3

Bt =

“Pwr Inv Quad

® HaxxmnTte Ha umncpoByto knasuwy (1), (2] nam (3)), koTopast
COOTBETCTBYIOT TUMY PErPECCUM, KOTOPbIV Bbl X0TUTE MCNOoMb-
30BaThb.
(3] (Lin): NlueiiHasn perpeccust
(2] (Log): Norapundmuueckas perpeccus
(3) (Exp): SkcnoHeHLmansHas perpeccus
() (3] (Pwr): CTeneHHas perpeccus
() (2] (Inv): OBpatHas perpeccust
() (3)(Quad): KBagpatnyeckas perpeccus
® Beerga HauvHaiiTe BBOJ, aHHbIX C (1) (Scl) B ona
OYUCTKY CTATUCTUYECKOIN NaMSITH.
© BeoauTe AaHHbIE NPU NOMOLLM NOCNeA0BaTENBHOCTY KIaBULL,
NoKa3aHHOMN HXKE.
<x-data> (-] <y-data>
© 3HayeHVsl, MOJYYEHHbIE MPU PErPECCUMBHOM  BbIMVCIEHWM,
3aBUCST OT BBELEHHbIX 3HAYEHUI, @ Pe3ynbTaT MOXET ObiTb
0TOBPaXEH C MOMOLLbIO KNaBULLHbBIX Onepaumii, MPUBEAEHHbIX
B TabnuLe Huxe.
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JAns oToGpaxeHusi fLaHHOrO BbinonHuTe AaHHylo
TvNa 3HaYeHus KNIaBMaTypHYIO onepauyio
a2

Tx 2]

n &)

y? (D]ER;

Ty >

Sxy ()&

X aJ

XG,, 2]

X1 (D)

y >

YGu 2]

YOn-1 > E)
KoaddpuumeHr perpeccum A Ol
KoaddpuumeHT perpeccumn B >0 2
PerpeccyBHble BbIMUCTIEHUS, OTNIN4HbIE OT KBAAPATUYECKOI perpeccun
KoadduumeHt koppensumm > 0GE)

x ] ) )
9 >0 (2]

© Cnepytolas Tabnmua nokasbis:

aeT KHOMO4YHbIEe onepauun, Ko-

Topble Bbl J0/KHbI MCNIONb30BaTh 415 0TOBPaXeHs pesynsra-
Ta Npu KBaaPaTUHECKO perpeccum.

ns oToGpaxeHus fLaHHOTO Bbinonxute paxHyio
TUNa 3HaYeHus KNaBUATYpPHYIO
PR >0
Zx%y )@
Tt 03
Regression coefficient C > 0E)
bl )00 (1)
X2 100 (2]
B >0 ) (3]

© 3HayeHVs B AaHHbIX Tabamuax Moryt 6bITb MCMONL30BAHBI BHY-

TPV BbIP2XEHUI Tak e, Kak Bbl

Mcnonb3yeTe NepemMeHHbIe.

e JluHeiHas perpeccus

© Dopmyna perpeccum as vHel
y=A+Bx.

HOW perpeccum:
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epumep: ATMOChEpHOEe [JaBneHne B CPaBHEHUM
C TEeMnepaTypoii

Te ypa | Amocdep BbinonHute  nnHeiHylo  pe-
rpeccuio  jisi - onpeneneHus

10C 1003rMa | ycrosuii dpopmynsl perpeccum
15C 1005 rMa 1 ko3 duLMEHTa KOPPENALWM
20°C 1010 rMa NS NPYBEAEHHBIX  AAHHBIX.
25°C 1011 rMa 3arem vcronbayiite hopmyny
30°C 1014 Ma perpeccum ansi onpeaeneHms

aTMOCPEPHOTO AaBNEHUS My
18°C n Temnepatypsl npu 1000 rla. 3atem BolumcnnTe koaddu-
UMEHT fieTepMuHaum  (r2) 1 BbIGOPOYHYIO  KOBapyaumio
(ny—n . )_C')_I).

n—1

B pexume REG:

(J(Lin)

(1] (Scl) B3 (04mncTuTh CTaTUCTIKY)

10 (J1003 01 | "=

1.
Kaxgapiii pas, koraa Bel HaxvmaeTe Ha @T)
715 PErVACTPALMM CBOVX BBELEHHbIX JAHHBIX,

WX KONMYECTBO HA TeKyLLlMFI MOMEHT OToﬁpaxaeTcsl
Ha AyIcnnee (3Ha4eHve n).

15 (=] 1005 @7
20(J1010 0T 25 (5] 1011
30(3]) 101407

KoadduumenT perpeccim A = 997,4 [(SCIER] =]
KoadduumeHT perpeccun B = 0,56 2B
KoadpduumeHT koppensumnr =0,982607368 E] [E] @ E
AtmocdepHoe aasnenue npu 18°C = 1007,48
18 e
Temnepatypa npu 1000 ra = 4,642857143
1000 ENESNISNER] =

KoadpduumeHT cmeluanHoii koppensumn A= 0,965517241

) (sum) ) ) (30 ) B3

BuI6opo4Has kosapuaLms = 35 (. e
®
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¢ Jlorapudmmnuyeckas, 9KCroHeHumnanbHas,
CTeneHHaa v 06paTHa9| perpeccus

® [/[cnonb3yiiTe Te Xe KnaBuaTypHble onepaumu, Kak 1 npu au-
HEViHO perpeccuu, Ans BblIBOAa PesyNTaToB 3TUX TUMOB pe-
rpeccum.

® Huxe nokasdaHbl GOpPMyIbl PErpeccu is Kaaoro Tvina pe-
rpeccuvu.

JNorapudmmyeckas perpeccusi |y = A+ B-Inx

OKCMOHEHLMasbHas perpecens y = A+ B (Iny=1InA+Bx)

CreneHHas perpeccus y=A-x2(Iny=InA+BlInyx)

O6partHas perpeccus y=A+B-"x

¢ Ksappatuuyeckas perpeccus

© Popmyna perpeccim [ist KBaapaT4eckoii perpeccum:
y=A+Bx+Cx2

© [lpumep:
Xi i BbinonHuTe KBagpaTuyeckylo perpec-
29 16 CUI0 ANs onpeaeneHus ycnosuin ¢op-
MyNbl  perpeccuy is MpvBELEHHbIX
50 235 o
[aHHbIX. 3aTemM mcnonbayite hopmyny
74 38.0 perpeccun ns pacyeta 3HadeHuid y
103 | 464 | (pacyetHoe sHaueHue ) ans xi= 16 u £
118 48.0 (pacueTHoe 3HaueHve x) ans Yi= 20.
B pexxume REG:
) (3)(Quad)

(3] (Scl) B (04mcTnTL CTATUCTHKY)
29 (5] 1.6 01 50 (2] 23.5 0T
74 () 38.0 103 (2] 46.4
118 (2] 48.0

KoadduuwmeHt perpeccumn A= -35,59856934 E] E] E] B
KoadpduumeHt perpeccun B = 1,495939413 @ E] @ E
Koadpduument perpeccumn C =—-6,71629667 x 102

>Ea
$npuxipasrom 16=-13,38291067 16 I Ea
#1npw yi pasrom 20=47, 14556728 20 (CSRCSRCIER] = |
f2npu yipastom 20 = 175,5872105 20 2 a
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Yka3aHus no BBOAY AAHHbIX

© [1BoiiHOE HaxaTwie (DT) BBOAUT OAHM 1 TE Xe AaHHbIe ABaX/bI.

© Bbl Takke MOXETE BBECTU OLIHW U T Xe AaHHbIE HECKOSbKO pa3
npy NOMOLLN (3] Anda natukpaTHOro BBoAa AaHHbIX «20 1
30», k npumepy, Haxmute 20 (2 )30 6+ (55T

© BLILLIEONMCaHHbIE Pe3yNbTaThl MOTYT ObiTb MOY4eHb! B I060M
nopsiaKe, v He 0693aTesnbHO Coco6OM, MPYBEAEHHBIM BbILLE.

© Yka3aHusi, KacaloLLMECs) PEAAKTVPOBAHMS BBEAEHHBIX JAHHbIX
LIS CTAHOAPTHOTO OTKIIOHEHUS!, TaKKe MPUMEHUMbI Anis pe-
FPEeCCUBHbIX BbIYUCIEHNIA.

| HopmanbHoe pacnpegenesne —SP >

Mcnonbayiite knasuLLy ons Bxopa B pexvum SD ans
BbIMOSIHEHUS! BLIYVCAEHUS C UCMOJb30BAHWEM HOPMasIbHOrO
pacnpeneneHs.

* B pexvme SD v REG knasuwa paboTaeT B Ka4ecTse Kia-
BULLM (DT).

© Haxxmue [#F) 0STR), rocne Yero mosiBATCS MOKA3aHHbINA HUXE
3KPaH.

P( Q( R( -t
1 2 3 4

© Beeayute 3HaueHve ot (1) ao (4) ans Bbibopa pacyeTa pacrnpe-
[ieNeHns BEPOSITHOCTM, KOTOPbIN Bbl XOTWTE Npon3BecTu.

h{mm

o [Mlpumep: [na onpeneneHns HOPManM30BaHHON Bapbupye-
MOV BENMYMHBI (—7) npu x = 53 1 HopManbHoe pacnpeaeneHne
BEPOATHOCTY P(f) ansa cnenyiowwx aaxHbIx: 55, 54, 51, 55, 55,
53,54,52
(—t=-0,284747398, P(f) = 0,38974)

55 [0T) 54 (0T 51 55 (0T

53 54 52

53 @ENa
(P() @ 02800 3
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Bolqucnenus

¢CMPLX
KoMNnJIeKCHbIX Yyucen =

McnonbayiiTe knaswLuy (o ang Bxona B pexxum CMPLX, ecnu
Bbl XOTWTE BBIMONHWTL BLIYMCIEHNSI C  WCTONb30BaHEM
KOMIIIEKCHBIX YKCEN.

CMPLX..

(vooe] (2)

® TekyLume HacTpokv eavHUL, n3mepenns yma (Deg, Rad, Gra)
BVSIIOT Ha BbluMcneHns B pexume CMPLX. Haxogsch B pe-
xnmMe CMPLX, Bbl MOXeTe COXpaHUTb BbIPaXEHWe B NamsTvi
CALC.

® ObpatnTe BHMMaHWe, 4TO Bbl MOXETE MCMONb30BaTh nepe-
MeHHble A, B, C n M Tonbko B pexume CMPLX. MepemMeHHble
D, E, F, X1Y ncnonb3ytoTcs KanbKynsTopoMm, HTO YacTO MEHSIET
WX 3Ha4eHVs. Bbl He IOMKHbI MCNONb30BaTh 3TV NEPEMEHHbIE B
CBOMX BbIPKEHMSIX.

 /iHpukatop “Re>1” B BepxHEM npaBom yry aucnnes pesysib-
TaTa BblMNCIEHNS 0003HAYaET Pe3yLTaT BbVCIEHNS C KOM-
MNEKCHLIM YMCIIOM. Haxmute ONs nepeksioyeHns
MEXAY BELLECTBEHHOI YaCTbIO U MHUMOW YaCTbio pesysnsrara.

® B pexume CMPLX Bbl MoxeTe 1cnonb3oBaTh GyHKLUMIO BOC-
npouaseneHus. Tak Kak KOMMIEKCHbIE YICna COXPaHSIOTCS B
namsiTu BocnpousseneHust B pexume CMPLX, npu atom uc-
nonb3yeTcs 6onbLLe NaMATH, YeM Npu paboTe B HOPMabHOM
pexvme.

o Mpumep: (2+3i)+(4+5i) = 6+8i
(BewectsenHasivactb6) 2EB 3D EI4EB 5B
(MHuMast yacTb 8i)

H AGconoTHOE 3HaYeHue

U BblYUCJIEHUE aprymeHTa
Lonyckasi, 4T0 MHUMOE YMCNO, BbIpaxXeHHOE B popmate npsiMo-
YroMbHbIX KOOPAMHAT Z =  + bi, NPELCTABNEHO B BUAE TOYKU HA
nnockocTu faycca, Bbl MOXeTe onpenenvTb abComioTHOE 3Have-
Hue (1) v aprymeHT (6) komnnekcHoro Yucna. B popme nonsipHbix
KOOpAVHAT Mbl Meem 2. 6.
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® [pumep 1: Onpenenutb abConioTHOE 3HaYeHue (1) 1 apry-

MeHT (0) uncna 3+4i (eavH1LIA M3MEePeHs YIma: rpazyc)
(r=>5, 6= 53.13010235")
MHvmas ocb

BeluecTBeHHas ocb
(r=5) A () (OEB4E OO
(6=53,13010235") e [Emk] + RAFAIEN] =
© KOMMIeKCHOE YMCI0 Takke MOXeT ObiTb BBEAEHO B hopmarte
NONSAPHBIX koopayHaTrZ 6.

oMpumep2:V2 £ 45 =1+i
EnvHuua namepeHist 2 458
ymia: rpagyc

H OToGpaxeHue B popmare
NMPAMOYrOJibHbIX <> MOJIAPHbIX
KoopAauHat

Bbl MOXETE MCMO/BL30BATL OMVICAHHYIO HYXKE ONepauvIo Af1si npe-

06pa30BaHyIst KOMMIEKCHOrO Yvcna B popmate NpsiMoyrosibHbIX

KOOPOMHAT B ero popmar NoAspHbIX KOOPAMHAT, @ KOMMIEKCHOE

4ncno B popmarte nonspHbIX KOOPAMHAT B €ro popmar npsMo-

YrofbHbIX KoopawmHar. Haxmute NS Nepektoyermns

mexay abCoMOTHLIM 3HAYEHUEM (1) U apryMeHToM (6).

e Mpumep:1 + i <> 1.414213562 £~ 45

EnvHuua nsmepenus 1 (@) e [=]
yrna: rpanyc ) 2 ) (2] 45 o) (o) B o) (i)

© [1171 0TOBPaXeHIst PE3YNLTATOB BbIHMCIIEH!S C KOMMIEKCHBIMM
yrcnamm Bel MOXeTe BbIGpaTh MPAMOYOfbHbIN GpOpMaT KOop-
nwnar (a+bi) nav nonsipHeIii popmart koopavHar (12 6).
(wod - (1] (Disp) ()
(3(a+bi): NpsmoyronbHLI hopmar koopaHaT
(2](r£ 6): NonspHbIit popMaT KOOPAVHAT (OTOBPAKAETCH WH-
[yKaTopom “rZ 0” Ha aucnnee).
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H ConpsXeHue KOMIMIEKCHOro Yucna

,U,J'IFI N06GOro KOMMIEKCHOrO Y1cna z,rpez= a+bi, ero conps>XxeH-

Hoe uncno (Z) sensieTcs Z = a—bi.

® [lpumep: Onpenenntb COMPSKEHHOE YUCIO KOMMIEKCHOrO
uncna 1,23 +2,34i (Peaynsrart: 1,23 — 2,34i)

g (01D 23@2(J34 0003

Base-n eblyucneHusn

Mcnonbayiite knaeuLLy ons Bxogda B pexum BASE ans
BbINOJHEHVIS BBIMMCNIEHMS C MICNONb30BAHWEM 3Ha4eHNI Base-n.

BASE..

© B 10M0NIHEHME K AECATUYHBIM 3HAYEHUSIM, BbIYMCTIEHNSt MOTYT
ObiTb NPOV3BEAEHBI C UCMOMb30BAHMEM ABOMYHBIX, BOCHME-
PUYHBIX U LUECTHAALATEPNYHBIX 3HAYEHWIA.
® Bbl MOXeTe 3a4aTb YMCIOBYIO CUCTEMY MO YMOMYaHUIO, KOTO-
pasi npuMeHsinack Gbl KO BCEM BBOAUMbIM 1 OTOBPaXaeMbiM
3HAYEHVAIM, a TAIOKE YICIIOBYIO CUCTEMY A1 KOHKPETHBIX 3Ha-
YeHuii Mo Mepe WX BBOZA.
® Bbl He MOXETe MCMonb30BaTh Hay4Hble GYHKLMM B pacyHeTax
C 1CMOMb30BaHNEM ABOUYHOM, BOCBMEPUYHON, AECHTUYHON U
LIECTHALATEPUYHON CUCTEME. Bbl HE MOXETE BBOAMUTbL 3HAYeE-
HUS1, BKIIOHAIOLLME AECATUYHYIO YaCTb M SKCMOHEHTY.
© Ecnv Bbl BBOAUTE 3Ha4YeHWe, BKIOHAOLLME AECATUYHYIO YaCTb,
Mall1Ha aBTOMATU4ECKN OTCEKaeT AECHTUYHYIO YacTb.
© OTpuLaTeNbHbIE ABOMYHbIE, BOCBMEPUYHBIE U LLEeCTHaaLaTe-
PUYHbIE 3HAYEHWs 0OpPas3yloTCs B3ATVEM [OMONHUTENBHOTO
[BOVYHOrO KOAa.
® Mexay 3HaYeHnsiMn B Base-n BbIHUCIEHMSIX MOXHO MCMOMb-
30BaTb CReayloLLye oruyeckme onepaTopbl: 1 (Normyeckoe
npov3BeneHe), U (normyeckas CymMmma), Xor (MckoyaioLLiee
MNN), xnor (nckntosatowwee HE-MIN), Not (nopaspsaHoe no-
nonHexvie) v Neg (oTpuuaHve).
® Huxe npuBesieHbl JOMyCTVMbIE A1ana30oHb 1S KO0 13 fo-
CTYMHbIX CUCTEM UCYUCTIEHMS.
[lBoun4Has cuctema 1000000000= x =1111111111
0=x=0111111111
BocbmepunyHas cuctema 4000000000= x =7777777777
0= x =3777777777
[LecatnyrHas cuctema -2147483648= x =2147483647
LLlectHapuatepuyHasicuctema  80000000= x = FFFFFFFF
0=x= T7FFFFFFF
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® [Mlpumep 1: [Ins OCyLLECTBNEHNS CNEAYIOLLErO BbIYUCIEHNS U
ronyyeHns pesynsraTa B ABOUHHOM UCHCTEHUN:
10111,+11010,= 110001,

[isonyHas cuctema:
10111 11010 8
o Mpumep 2: [115 0CYLLECTBAEHNS ClIEYIOLLErO BbIMMCIEHNS 1
MOYYEHUS Pe3yNbTaTa B BOCHMEPUYHOM UCHICTIEHIM:
7654, + 12, = 516,

BocbMepyyHas cuctema:

() (o) (s (2) (0) 7654 €D
() () ) () (dl) 12 €D

. npumep 3: ﬂ,ﬂﬂ OCYLLECTB/IEHMS CNeayoLLEero Bel4MCNEHNA U
nosydyeHnsa pesynerata B LeCTHaauaTepnyHoOM 1 0ecAaTu4HoM
NCHNCNIEHUW:

120,,wm 1101,=12d,,= 301,

WecTHapuaTepuuHas cuctema: B8 (e
120 (2)nm
(tosie) cosie) (oe) (3] (b) 1101 BB

[ecsitniHas cuctema:

¢ Mpumep 4: [ina npeoGpasoBaHis 3HaueHns 22, B ero ABo-
W4HbII, BOCBMEPWYHBIIA W LUECTHAALATEPUYHbIV KBUBANEHTbI.
(10110, 26, 16,)

[lBonyHas cucTema:
() @) (o) (1)() 22 6D 10110, "

BocbMepuyHas cuctema: ocT 26. °

LlecTHaauAaTEPUYHAA CUCTEMA: (hEX)

¢ Mpumep 5: [ina npeobpasosanua aHaueHns 513, B ero Aso-
WYHbI OKBUBANIEHT.

[lBouyHas cucTema:

D) s13@| Math EFROR,
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© Y BaC MOXeT He ObITb BO3MOXHOCTY Npeobpa3oBaTh 3HaYeHNe
M3 CUCTEMbl MCHMCIIEHWS, OMAna30H BbIMCIEHUS KOTOPOM
NPEBLILLAET AVarna3oH BbIMMCIEHUS CUCTEMbI UCHCIEHMS pe-
3ynbTara.

® CoobLueHne «Matematnyeckas owwmoka» (Math ERROR) o3-
HaYaeT, YTo PesysbTar COAEPXKUT CNLLIKOM MHOMO PaspsifioB
(nepemnsbbIToK Pa3psaos).

Bobryucnenusa

oudgcpepernyuanos

MpuBEOEHHDBIV HUXE NMOPSAOK AECTBUIA NO3BONSET MONYYUTH
NPOV3BOAHYIO (YHKLWN.

Mcnonbayiite knasuLy ona sxoga B pexum COMP ans
BbIMONHEHWS BbYVCAEHNS AnddepeHLanos.

© [ins inddepeHLmansHOro BbipaxeHst HeoGX0ANMO TpU BBO-
[VMbIX 3Ha4eHNs: PYHKLMA NEPEMEHHON X, TouKa (a), B KOTO-
PO paccuMTLIBAETCA NPOM3BOAHAS, a Taloke M3MEHeHVe B
X (Ax).

Bbipaxerne ) a () Ax ()

 Mpumep: Onpenen1Tb NPOU3BOAHYIO B TOYKE X = 2 At DYHK-

ummn y = 3x2 - Bx + 2, rae yBeNMYEHNE UM yMEHBLLEHME B X CO-
cTaBnsieT Ax =2 x 10 (Pesynbrar: 7)

e 3 r) ] () G 5 ) OO EB 2D 2]

® Bbl MOXeTe onycTuTb BBOA AX, ecnn xotute. Kanbkynstop
ABTOMATU4ECKV 3aMEHWUT COOTBETCTBYIOLLIEE 3HAYEeHNEe Ha AX,
ecnv Bbl HUYero He BeepeTe.

® HenocnenosatenbHbIe TOYKN U pe3kune NSMeHeHns B 3Ha4eHnn
MOryT NPUBECTU K HETOYHBIM pe3ysibTatam U owmbkam.

 [py BbINONHEHWM addepeHLManbHbIX BbIHUCTEHWIA C TPUTO-
HOMETPUYECKVMU DYHKLMSAMY B Ka4eCTBE HAaCTPOWKN €ANHU-
bl M3MepeHust yra BbibepuTe Rad (paanaHsl).
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Bolqucnenus

UHmMeepanoe

MprBeaeHHbIE HUXeE NPoLEeaypbl NO3BONSIOT NOAYHUTL ONpeae-
JIEHHBIN MHTErpasn GyHKUMN.

Mcnonbayite knasuly ans Bxoga B pexum COMP pns
BbINOMHEHVIS BbIYVICIEHVS VIHTErPaIOB.

© 17191 BbIMMCNIEHWS MHTETPANIOB TPEBYIOTCS CriefytoLLme YeTbipe
BBOZVIMbIX 3Ha4EHUS: PYHKLMS C NEPEMEHHON X; a U b, KOTO-
pble 3343t0T AUAnasoH ONPEAENIEHHOro MHTerpana; v 71, KoTo-
poii 0603HaYAETCS KONMYECTBO PasbueHNii (akBuBaneHTHo N =
2") ANS IHTErprpoBaHms no npasmty CMncoHa.

Boipaxerve () a () b ) n ()
* Mpumep: jf (2x2 + 3x + 8) dx = 150.6666667
(KonuyecTBo pa3bueHwii nn = 6)
2 () (X] 3
sJ1JsmeB3
A O6parute BHUMaHue!

® Ecnin xotuTe, Bbl MOXeTe ykasaTb Lienoe umcno ot 140 9 B
Ka4yecTBe KonM4ecTBa pas3breHnii uv MoXeTe COBCEM MPOMy-
CTUTb BBOA, YM1C/a Pa3BbUEHNiA, CI XOTUTE.

® BbiMKCNIEHVE MHTErPASIOB MOXET 3aHUMaTh AOCTATOYHO A/n-
TesnbHOe BPeMS.

© ComepxvMoe AuCM/es O4YULLAETCS, NOKA BbINOMHAETCS BHY-
TPEHHee VHTErpasibHOE BbIHMCIEHNE.

[PV BbINOSHEHNN VHTErPasbHbIX BbIMMUCIIEHUIA C TPUFOHOME-
TPUHECKMM DYHKLMSIMM B Ka4eCTBE HACTPONKM €ANHULbI 13-
MepeHvs yra BoibepuTe Rad (paamatbl).
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Mampud4Hele eblqucneHuas CMAT

PaccMoTpeHHble B [@HHOM pasgene Mpouemdypbl OMMCHIBAOT
MPOLIECCHI CO3AaHMsI MATPUL, UMEIOLLMX A0 TPeX PSAoB W TPEx
CTONBLIOB, @ TAKXE MPOLIECChI CIIOXEHNS], BbIHUTAHIS, YMHOXEHWS,
rnepeHoca 1 06PALLEeHNs MATPHLL, 1 NOSyHEHNE CKansiPHOro NPou3-
BELIEHVsI, ONPeaennTens 1 aGCOMOTHOMN BENYMHBI MATPULLbI.

Mcnonbayiite knaBuLLy ons Bxopa B pexum MAT ans
BbIMOSHEHUS| MATPUYHBIX BbIMMCTIEHUIA.

MAT. ..ot (vooe] (wone) (wong) (2]

0O6patuTe BHUMaHWE, Y4TO MPexae, YeMm MPUCTYNUTL K MaTpuy-
HbIM BbIMMCIIEHUSIM, HYXHO CO3AaTb OAHY UK Gosee MaTpuLly.

® Bbl MOXeTe €AMHOBPEMEHHO AepXaTb B MaMaTu A0 Tpex Ma-
TpuL, C Ha3BaHnsMn A, B C.

® Pe3ynbTarthl MATPU4HBIX BbIHMCIEHN COXPAHSIOTCS aBTOMATH-
yeckm B namatb MatAns («[amsaTb nocneaHero peaynsrara Ma-
TpyiLbI»). Bbl MOXETE 1cnonb3osaTtb MaTpuLly B namst MatAns
/151 NOCTIEOYIOLLMX MATPUHHbBIX BbIYUCTIEHNA.

© MaTpuyHble BbIYMCAEHNSI MOTYT MCMOL30BATH [0 ABYX YPOB-
Hell MaTpuyHOro creka. Bo3eeaeHve maTpuupl B KBagpar, B
Ky® vnu nony4eHve 06paTHO MaTpuLbl UCMONL3YET YPOBEHD
B 0AvH cTek. CM. paspen «Cteku» B OTAENLHOM «PykOBOACTBE
nonb3osarens» as 6onee nogpobHOI MHPopMaLWN.

H Co3paHne maTpuubl

Lna cozpaHns MaTpulbl HAXMUTE (1] (Dim), ykaxuTe
nvst Matpuupl (A, B nnn C), 3aTemM ykaxute pasmepbl (Konnye-
CTBO PSA0B U KOMMYECTBO CTONBLIOB) MaTpuubl. Janee cneayiite
nosiBASIOLLMMCA Ha AMCree ykasaHnam g Beoda 3Ha‘-IeHVII7I,
COCTaBNSIOLLWMX ANEMEHTbI MaTPULLbI.

MatA23

2 psipa v 3 cTonbua

BbI MOXETE VCTI0/Nb30BaTb KBV KyPCOPa AIst MepeMeLLieHNs
10 MaTPULIE /1 MPOCMOTPA 1 PEAAKTPOBAHIS €€ 3NIEMEHTOB.
[ns BbIXoAa 13 akpaHa MaTpuLibl HaxmuTe B8,

43



[ | Pe,anTupoaaHue SJIEMEHTOB MaTpuLibl
Haxmure (Edit) n ykaxute umvs (A, B unm C) MatpuLbl, KOTOPYio
Bbl X0TUTE PeaakT1poBaTh st OTOOPAXEHNs SKpaHa penakTy-
POBaHVIS 31EMEHTOB MATPULbI.

H CnoxeHue, BblMUTaAHME U YMHOXEHNE
marTpuL,

MCﬂOﬂb3yI7lTe OnMCaHHbIe HUXe ,ueﬁcmmn A5 CNOXEeHUs, Bbl4K-

TaHNA N YMHOXEHUA MaTpuL,.

12
® [Ipumep: YMHOXMTb MaTpUUy A = | 4 0 |Ha maTpuuy B
-2 5
3 -85
MammuaB=[—1 03 -4 012
2-4 1 12-20 -1
(Marpuua A3 x 2) @MOimJA)IB283
(Beonanevertos) 1 B 2B 4B 08 2858
(MarpnuaB2x3) @Moim @@ 288383
(BBog, anemeHTOB)
©@18c838280/818m
(Marpuua A x Matpuua B) (8)(Mat) (J(A) E3
(8)(mat) 2)(B) B

© Ecnn Bbl NOMbITAETECH CNOXWTb, BLIMECTb MATPULbI, PA3MEPbI
KOTOPbIX OT/IMHAIOTCS APYr OT ApYyra, W YMHOXUTb MaTpuLy,
KOMMYECTBO CTONOLIOB KOTOPOW OT/IMYAETCS OT KOMMYECTBA
CTPOK TOM MaTpuLbl, Ha KOTOPYO Bbl XOTWTE €€ YMHOXWTb,
KasbKynSTOP BbIAACT OLLMOKY.

H BbiuncneHue ckanspHoro

npouseeneHnsa maTpubl
Mcnonbayiite pacnmncaHHbIA Hke NOpPsaoK ASNCTBUM Ans no-
NIyHEHUS CKaIIPHOrO NMPOM3BEAEHUS (HEM3MEHHOrO KPaTHOro)

MaTpuLb. 51
* Mpumep: YMHOXUTL MaTpuLy C =[ _5 _3] Ha 3. ([ _1g _g])
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(MarpriaC2x2) W OmEIC)2283

(BBog, anemeHTOB) 28@18 5838
(3 x Marpuua C) 383 (38)(Mat) (3J(C) BB

[ | Honyquue onpeaenuTena MaTpulbl
Bbl MOXeTe MCMonb30BaTh PACNUCaHHbINA HIKE NMOPSAOK Aei-
CTBUIA 7151 NONYYEHUS ONPEAENNTENS KBaAPATHON MaTPULIbI.

© Mpumep: Mony4uTb onpesenmrens

2 -16
Matpuupl A= 5 0 1 (Pesynbrar: 73)

3 2 4
Matpuupi A3 x 3 @MOim@A)IB383
(BBOZ NEMEHTOB) 28 1868580818
IB@2a4s8
(DetMatA) ] (1J)(Det)
EMaty DA B

© OnucaHHbIii Bbllle MOPSAOK AEVCTBUIA NpUBEAEeT K owwbke,
€CI1 330aeTCs HeKBaZpaTHas MaTpuua.

[ | TpaHCI'IOHI/IDOBaHVIe MaTpuLlbl
Mcnonb3yinte pacnuCaHHbIn HUXe MOPSAOK AEVCTBUIA  Ans
TPaHCMOHVPOBAHWS MaTPULLBL.

© Mpumep: TpaHcnoHpyiiTe MaTpuLy B = g 573 ‘31 ]

58

79

43
(MaTpuuaB2x 3) HEmEB)28338
(Beoa anemenTog) 58784888838
(TmMatB) ) (2)(Trn)

GMat) 2)(B) B3
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Bl BoiuncneHue oGpaTHO MaTpuLbl
Bbl MOXeTe 1CMosb30BaTh PachUCaHHbIA HIXKE MOpsnoK Aeit-
CTBWIA 1191 NOY4eHns 06PaTHOM MaTPULIbI.

-3 6 -11
© Mpumep: MponssecTy 06paLLeHre MaTpyLLbI C=[ 3-4 6]

4-8 13

-04 1 -08

-150.5 -1.5
-0.8 0 -0.6

(Marpuuia C3x 3) OmEC)sas3a

(Beonanemenros) () 3 B3 6 B3 1838 @248
o] = Y = k) = RE] = JAC)

(MatC) ER[(EVIER((GRFE] = |

© OnycaHHbIiA Bbllle NMOPSAOK AENCTBUA NpUBeLET K ounoke,
ecnv ByLeT 3afjaHa HekBaapaTHas MaTpyLa U MaTpuua, He
nMeloLLas 0BpaTHO BENWUMHLI (onpesenutens = 0).

H OnpepeneHne abCONIOTHOI BEJIMYMHBI
MaTpuubl
Bbl MOXeTe MCMonb30BaTh PACNMCaHHbIN HIKE NMOPSAOK Aei-
CTBWIA 17151 onpeaeneHnst abContoTHON BENNYUHBI MATPULbI.
 Mpumep: OnpenenvTb aBCOMOTHYIO BENNYMHY MATPHLIbI, MO-
nyquHoﬁ Bbl4UCJIEHEM 06paTHOI7I MaTpuubl B Npeaplaywem

npvmMepe.
0.4 1 0.8
15 05 1.5
08 0 06
(AbsMatAns) fur) [ma) (3] (Mat) (2] (Ans) B3

BexmopHeoie eblyucneHua CVCT)

lMponucaHHble B JAHHOM Pa3ziene npoLeaypbl OnvCLIBaOT CO-
3[)aHMe BEKTOPA C KOSIMYECTBOM N3MEPEHMIA 10 TPEX, CIIOXEHNE,
BbIYMTAHME U YMHOXEHIE BEKTOPOB, a TakXe Mojly4eHue ckansp-
HOrO MPOM3BEAEHMS, BHYTPEHHErO MPOU3BEAEHMS, BHELUHEro
npou3BeaeHnst 1 abCoIOTHOM BeNNYMHLI BekTopa. EayHoBpe-
MEHHO B MamsiTi MOXHO AEPXaTb A0 TPEX BEKTOPOB.
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Mcnonbayiite knasumiy ons Bxopga B pexum VCT ans
BbIMOSIHEHNS! BEKTOPHbIX BbIYUCTIEHMIA.

VCT .t (vooe) ne] (wooe) (3]

O6patute BHUMaHUE, 4To Bam HyxHO co3naTtb oavH unn 6onee

BEKTOp, Mpexae 4Yem Bbl CMOXeETe BbINOMHWTL BEKTOPHbIE Bbl-

unCneHus.

© E[IMHOBPEMEHHO B NaMsiT1 MOXHO AepXaTb 10 TPeX BEKTOPOB
cvmeHamm A, B C.

© PeaynbTaThl BEKTOPHbIX BbIMUCIEHMWIA aBTOMATUHECKM COXPaHS-
toTcs B namst VctAns. Bel MOXETE MCNONb30BaTh MaTpuLly B
namsTi VCtAns B nocnesyioLmx BEKTOPHbIX BbIHUCTIEHNSX.

H Co3paHune BeKkTopa

[na co3pgaHus BekTopa Haxmute (1) (Dim), ykaxuTe
nms BekTopa (A, B vnn C), nocne Yero ykaxure U3MepeHus Bex-
Topa. [lanee, cnepys NosIBASIOLMCS Ha [AVCTINee NoAckaskam,
BBEAMTE 3HAYEHVIsl, KOTOPbIE COCTABASIOT 3IEMEHTbI BEKTOPA.

Wms BekTopa W3mepeHus BekTopa
. h
' J
V 1 A 1 = —1 Crpenka obosHadaet
(] HanpaeneHue
MPOKPYTKM
. L5 npocMoTpa
: [IpYriiX 3N1EMEHTOB
3HaveHme anemeHTa

Bbl MOXETe 1cnonb30BaTh kinasuium (<@ v (B>) 4ns nepemMetLe-
HIIS! MO BEKTOPY C LIeMbio MPOCMOTPA UM PeAAKTUPOBAHMS ero
3NIEMEHTOB.

[ins BbIX0Aa M3 akpaHa BekTopa, HaxmuTe {8,

[ | Pep,aK'mpOBaHue JJIEMEHTOB BEKTOpPa
Haxmure (2] (Edit), nocne 4ero ykaxute ums (A, B, C)
BEKTOpa, KOTOPbI Bbl XOTUTE pEOaKTUPOBATL 1711 0TOOPaKEHMS!
3KkpaHa pesaKTMPOBaHYIS 31EMEHTOB BEKTOPA.

B CnoxeHue u BbluUTaHKE BEKTOpPOB
Mcnonbayite NponmncaHHbIA HUXe NOpsSAoK ASUCTBUIA Ans Cno-
XEHUSI N BbIYUTAHUS BEKTOPOB.
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© Mpumep: MpousseauTe cnoxenne Bektopa A= (1-2 3) 1 Bek-
Topa B =(45-6). (Pe3ynbrar: (5 3-3))

(3-MepHbili BekTop A) Om DA 33
(BBOA, anemeHTOB) 1B928389
(3-MepHbiit BekTOp B) @((Dim)2)(B)3 3
(BBop anemeHTOB) 858068
(VCtA + VctB) () (3)(Vet) D(A)

wr) (3)(Vet) 2)(B) B

® ECnv B NPMBELEHHON BbILLe onepauun Bbl 3apapute BekTo-
Pbl C pa3HbIM KOMYECTBOM U3MEPEHNIA, KanbKyNSTOP BbAACT
OLLMOKY.

H Bbiuucnexne cKansapHoro
npoun3eeneHnsa BEeKTopoB
Mcnonbayiite NponMcaHHblii HUXe Nopsaok AeNCTBUA ons no-
NY4EHUS CKANSPHOrO MPOM3BEAEHNS (HEM3MEHHOTO KPATHOro)
BeKTOpa.
 Mpumep: Boiuvcnvte npounssenenue sektopa C (-7,8 9) Ha 5.
(Pesynbrar: (-3945))

(2-MepHbiit BekTOp C) ®HOmEIC) 28
(BBOp, anemMeHTOB) 708839983
(5xVctC) 5 (wen (3)(Vet) 3J(C) B

H BbluvcneHne BHYTPEHHEro
npoun3seneHna AByx BEKTOpPOB

Mcnonb3yiite NponmcaHHbiIii Hke NOPSLOK AEVICTBIIA As Nony-

YEHUSI BHYTPEHHErO NPON3BEAEHUS ( *) NS ABYX BEKTOPOB.

© [pumep: Paccuntaiite BHyTPEHHEe Npon3BeaeHne Bektopa A

v BekTopa B (Pesynbtar: —24)
(VCtAVctB) &3J(Vet) J(A)
@) (&) () (3)(Dot)

& @@ (3)(Ve) (2)(B)

® Ecnn B NpvBELEHHOI Bbile onepauun Bbl 3anaoute BekTo-
Pbl C pasHbIM KOIMYECTBOM U3MEPEHNIA, KabKyNSTOP BbIAACT
oLLMOKYy.
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H BbluMcneHne BHELLHEro
npouns3seneHna AByxX BEKTOpPOB

Mcnonb3yiTe NponmcaHHbiIi ke NOPSLOK AEVCTBIIA As Nony-

YEeHVS BHELLIHEro NPOV3BeAEHUS ABYX BEKTOPOB.

® [lpumep: PaccunTaiiTe BHeLLHeE Npou3BeaeHue Bektopa A n

BekTopa B (Pesynebrart: (-3, 18, 13))
(VCtAXVctB) (3)(Vet) GJ(A)

v @B B3

® ECnv B NpMBELEHHON BbiLLe onepauun Bbl 3apaaute BekTo-
Pbl C pa3HbIM KOMMYECTBOM U3MEPEHUIA, KaslbKyNnsTop BblAacT
oLLMOKY.

H OnpepeneHne abCONIOTHOI BEJIMYMHBI
BEKTOpa
Mcnonb3yiiTe nokasaHHbIA HUXe NoPsAoK AEUCTBWIA O Nony-
YeHs abCoIOTHOM BENMYMHLI (pa3Mepa) BeKTopa.
© Mpumep: OnpeaennTsb aBContoTHOE 3Ha4veHne Bektopa C
(Peaynwrat: 11,90965994)

(AbsVctC) Gve) EIC) B

® Mpumep: Onpenenutb pasmep yma (eavHuLa M3MepeHus
yra: rpamycsl (Deg)), o6pasoBaHHoro Bektopamui A= (10 1)
nB=(120)wnBekTopa pasmepom 1 nepneHanKynspHoro kak A,

TaknB. (Peaynbrat: 108.4349488°)
(A-B) . L(A-B)
0= , KOTOPbIN CTAHOBUTCH 6 = COS™'——
€08 0= Japy" TP AB]
AXB
BexTop pa3mepa 1 nepneHavkynsipHoro kak A, Tak u B :m
(3-MepHblit BekTOp A) [ER[(SI)IEW[EVEY = |
(BBOz, aneMeHTOB) 80818
(3-MepHbiit BekTOp B) wer (3J(Dim) (2)(B) 383
(BBO, 3neMeHTOB) 182808
(VCtAVCtB) 3J(Vet) (I(A) b (ver) () (D(Dot)
@(Vet) 2 (B) B
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(Ans--(AbsVctAxAbsVctB))
B8Ok () (33(Vet) GJ(A)
) ) (Ve) @B B3
(cos™'Ans) (Peaynetar: 108,4349488°) a

(VCtAXVctB) G)(Vet) G3(A) B3
@(Vet) D (B) 2
(AbsVctAns) (ver) (3](Vet) (a)(Ans) B3

(VctAns+Ans)

(Pesynbrart: (-0,66666666 0,333333333 -0,66666666))
E)(Vet) (a)(Ans) B3 ) B3

Mepeeod 6 Mmempuueckyio

(COMP
cucmemy eduHuy —

Mcnonbayiite  KnasuLy ona Bxoga B pexvm COMP
L1591 BbINOJSTHEHVS NEPEBO/IA B METPUHECKYIO CUCTEMY EIVHNLL.

® B kanbkynatop BCTpoeHo 20 pasHbIX nap eavHuL, n3MepeHust
Ans GbICTPOro M y06HOro Npeobpa3oBaHus eavHuL, n3mepe-
HUSl B METPUYECKYIO CUCTEMY 1 0OpaTHO.

© Cm. TabnuiLy nepeBoja eavHLL, U3MEPEHUs At 03HaKoMIle-
HUS C MOMHBIM CMIMCKOM AOCTYMHbIX Nap A1 Nepesoaa B Me-
TPVHECKYIO CHUCTEMY.

e [lpy BBOAE OTPMLIATENBHOrO 3HAYeHWsi, 3akioyanTe ero B
ckobkn (O, O

* Mpumep: Mepesectn —31 rpagyc Lienscys B rpagycel no da-
PEHTenTy.

o memea [T,

38 - HOMep NapbI NePeBoiA eAVHULL «rpazychl Lienbcus B rpaaychl Papexreiitas.
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¢ TaGnuua nepeBoja eAMHUL U3MepPeHUs
Ha ocHose «NIST (HaumoHanbHbIi MHCTUTYT MO CTaHAapTM3a-
Lmm 1 TexHonorum), CneupansHoe nsganve 811 (1995r.)»

Bnsinepe Beep) Ans B Beep
B laHHOI nape HOMep | aHHOW nape eAMHUL: |  HOMep
3TOi Napbl: 9TOM Napbl:
in—>cm 01 0z—>g 21
(oM — cm) (YHUMS —> rpamm)
cm—in g—oz
(cM — ajoiim) 02 (rpamm — yHUMS) 2
ft->m Ib— kg
(dyr - meTp) 03 (yHT —> kr) 23
m—>ft kg—1b
(meTp — dyT) o (Kr — dyHT) 24
yd—>m atm — Pa
(pa — meTp) 05 (atmocdepa — lMackank) 2
m—yd Pa—atm
(meTp — sipa) 06 (Mackanb — atmocdepa) 2
mile > km mmHg - Pa
(MUAs — Km) o7 (MM. pT. cT — lMackanb) il
km — mile Pa— mmHg
(KM — Munst) 08 (Mackanb —> MM. pT. CT) 28
nmile >m hp — kKW
(MOp. MU — MeTp) 09 (n.c. > kBT) G
m—nmile 10 KW— hp 30
(MeTp — Mop. Muns) (kBr—>n.c.)
2 2
3(g$pT e e " E?rfgrgmyjlélacmnb) 3
m2—acre 12 Pa — kgf/cm? 3
(KB. METP — aKp) (Mackanb — krdp/cm?)
gal (US) > 1 13 kgf-m—J(krpm— 33
(ranoH (am.) - mTp) [xoynb)
1 gal (US) 14 J—okgf*m 3%
(TP — rasnnioH (am.)) (Ixoynb — Krd + M)
gal (UK) - 1 ( Ibf/in2 — kPa
raanoH (6put.) - 15 (pyHT-CMna Ha KB. 35
mTp) oM — klMa)
- gal (UK) kPa — Ibf/in? (kMa
(AMTp —> rannox 16 — (YHT-CUNa Ha kB. 36
(6pur.)) H0ViM)
pc—km 17 °F —°C (rpapyc 37
(napcek — km) (Iil.)enbcmn - r)panyc
apeHreiiTa
km— pc 18 ‘C>°F 38
(kM — napcek) (rpanyc ®PapeHreiita —
rpagyc Uenbcus)
km/h—>m/s 19 J—cal 39
(KM/4 — m/c) (Oxoynb — Kanopum)
m/s—km/h 20 cal—>J 40
(M/C — Km/4) (kanopum — [xoynb)
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Hay4Hble koHCMaHmMe! (COMP,,

Mcnonbayiite  Knasuwy onsa Bxoga B pexum COMP
[UNS BbINOSIHEHUS BbIYUCTIEHWIA C UCMOMb30BAHNEM HayYHbIX
KOHCTaHT.

COMP..

.. beod (1)

© Beero 40 LWMPOoKO UCMOoNb3YeMblx Hay4HbIX KOHCTAHT, Takue Kak
CKOPOCTb CBETA B BaKyyMe 1 MOCTOsIHHasA 11aHKa, BCTPOEHbI B
KaNbKynSITop 151 GbICTPOrO 1 YAOBGHOrO AOCTYNA K HUM, €CIN
BO3HVIKHET Takasi HEOBXOAMMOCTb.

® [IpOCTO BBEAMTE HOMEP, KOTOPbIA COOTBETCTBYET HAY4HOM
KOHCTaHTe, KOTOPYIO HY>HO HaiiTW, 1 OHa ByaeT TyT e oTobpa-
XeHa Ha avcnnee.

© CM. TabnuLy Hay4HbIX KOHCTAHT [/1 03HAKOMIEHMS! C MOJHBIM
CMVCKOM AOCTYMHbIX KOHCTaHT.

e Mpumep: Onpenennts CyMMapHOE KOJIMYECTBO  SHEp-
M, KOTOPOn 06naaaeT YenoBek Maccoit 65 kr (E = mc? =
5,841908662 x 1018)

65 (ow1) 28 () B3

Moz HomMepoM 28 B TaBAMLIE KOHCTAHT yka3aHa «CKOPOCTb CBETA B BakyyMe»

¢ TaGnuua Hay4HbIX KOHCTaHT

Ha ocHoBe paHHbix Ctanzapta ISO (1992 r.) n 3HaueHusx, pe-
koMeHzoBaHHbIX CODATA (KoM1TEeTOM MO AaHHLIM 17151 HayKW U
TexHuku) (2010r)

Bseaute AaHHbI
Jins BbIGOPA AAHHO KOHCTaHTbI: HOMep Hay4HOW
KOHCTaHTbI:
macca npoToHa (mp) 01
macca HeiTpoHa (mn) 02
mMacca a1ekTpoHa (me) 03
Macca MIooHa (mu) 04
paznyc bopa (a,) 05
nocrtosHHas Mnawka (h) 06
A0epHbIA MarHeToH (UN) 07
marHeToH bopa (uB) 08
nocTosiHHas MnaHka npueeneHHas (f) 09
NOCTOSIHHAsA TOHKOW CTPYKTYPbI (OL) 10
KNaCCU4ECKU paamnyc 3neKTpoHa (re) 11
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Beeaure aauHbIi

[ins BbIGOPA JAHHO KOHCTaHTbI: HOMEp Hay4HoW
KOHCTaHTbI:
KomnToHoBckas aninHa BonHbI (AC) 12
rMpOMarHTHOE OTHOLWeHKe NpoToHa (Vp) 13
KoMnToHOBCKas AHa BonHs! npotona (Yep) 14
KomnToHoBCKas fyimHa BonHb! Hevipona (Yon) 15
nocrtosHHas Punbepra (Roo) 16
aTOMHasi eiHMLIA Macehl (U) 17
MarHWTHbI MOMEHT NPOTOHA (UP) 18
MarHWUTHbI MOMEHT 3/1EKTPOHA (Le) 19
MarHUTHbI MOMEHT HEITPOHA (un) 20
MarHUTHbIA MOMEHT MIOOHA (Uu) 21
nocTosiHHas Papapes (F) 22
anemeHTapHbIl 3apsiy, (€) 23
noctosiHHas Asoragpo (NA) 24
nocTosiHHas bonbumana (k) 25
MOASIPHBIA 06beM naeansHoro rasa (Vm) 26
MOfSipHas razosas noctosHHas (R) 27
CKOpOCTb cBeTa B Bakyyme (C)) 28
riepsas nocTosHHas nanyyexns (C ) 29
BTOpAasi MOCTOsiHHAs v3ny4erusi (C,) 30
nocrtosiHHas Ctedara-bonbLmana (O) 31
3NEKTPU4ECKas NOCTOAHHaA (€ 32
MarHuTHas nocTosHHas (1) 33
KBAHT MarHUTHOTO NOTOKa (¢0) 34
CTaHAAPTHOE YCKOPEHWE CUSTbl TAXECTV () 35
KBaHT nposoanmMoctu (G,) 36
XapaKTePUCTUYECKII MMNEAAHC Bakyyma (Z) 37
Temnepatypa no Lkane Lienscus (f) 38
paBuTaLwmoHHast nocTosiHHas HutotoHa (G) 39
CTaHpapTHas atmocdepa (atm) 40

Cvicrema IBOVIHOIMO MUTAHUSA dakTudecku MeeT asa McTou-

HUKa NUTaHnA: CONHeYHast 6aTapeﬂ W MVUHWATIOPHBIA 3NEeMEHT

nutanns G13 (LR44). Kak npaswno, o60pyaoBaHHbIE TOJLKO
CO/HEYHOM GaTapeeit KasbKysTopbl MOryT paboTaTb TONbKO B
YCINOBMSIX OTHOCUTENBHO SIPKOro OcBeLLeHus. C apyroit cTopo-
Hbl, cucTema JIBOVHOMO MUTAHUA nossonset Bam npomon-

XKaTb MCMONb30BaThb Ka/lbKyNnATOP HACTONBbKO 400, HACKOJIbKO

MMEEeTCS OCTATOHHOE OCBELLEHNE [ YTEHNS C ANCTIIes.
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¢ 3ameHa anemMeHTa nUTaHus

Jlio6oii 13 cneayroLyIX NPU3HAKOB YKa3blBaeT Ha CHUXEHME 3a-

psina SnemMeHTa NTaHUs 1 Ha HEOBXOAMMOCTb Er0 3aMeHbI.

® Lindpbl Ha aucnnee TyCKble U TPYAHOYUTAEMbIE B MIOXO OC-
BeLLIEHHbIX MECTaX.

© [py HXKaTMM KTABULLIM (ON) HA SKPAHE HNYErO He MOSBNSETCS.

° ﬂﬂ'il 3aMeHbl JJIeMeHTa NUTaHud

(@ BblkpyTWTE MSITb BUHTOB, KOTOPBIMM  BuHT BuHT
KPENUTCS 3aHAS KPLILLKA, MOCTe Yero  f—=
CHUMWTE 3a[HIOI0 KPbILLIKY.

(2) BbiTalmTe CTapbiil 3NeMEeHT NUTaHUS.

(@ MpoTpute GOKOBLIE MOBEPXHOCTU HO-
BOrO 3MIEMEHTA NMUTAHWUS MSITKO CyXOit
TKaHbIO. 3arpy3uTe 3NeMeHT MUTaHUs B
annapar Tak, 4To6bl CTOPOHA C MOOoXK-
TensHbIM 3apsinom @ cMoTpena Beepx
(v Bbl ee Buoenu).

@ MomecTUTe 3afHIOI KPbILLKY 0BpaTHO
1 3aKpenuTe ee NATbIO BUHTaMU.

(® Haxxmuite (@N) 4151 BKIIOYEHS! NUTaHUS. YBeamTecs, 4to Bbl He
NPOMYCTUAM 3TOT LLar.

TexHu4eckasa uHopmayusa

B Ecnm Y BaC BO3HUKNA npo6nema. .

Ecnn pesynbratbl BbIMUCIEHUSI HE COOTBETCTBYIOT OXMOAEMbIM,

1M ecnv Npou3oLLna kakas-nmbo ownbka, npousseauTe cne-

[ytoLme [eicTams.

1. Haxmure (2)(Mode) B3 nns copoca Beex pexviMoB
1 HACTPOEK B MICXOZHOE MNONIOXEHNE.

2. MposepsTe dhopmyny, o kKoTopoi Bel paboTaeTe, 4Tobb! yoe-
ANTbCS, Y4TO OHa BepHa.

3. BiounTe npaBusibHLIA PEXMM 1 NonpobyiiTe MPOM3BECTM
onepauvs BbIYUCIEHNS 3aHOBO.

Ecnu BbiLLIEONMCaHHbIE Lari He UCNPABAStOT NPOBeMy, HaxMu-

Te Ha Knaeumwy (oN). Kanbkynstop BbIMOMHUT OMepauuio camo-

NPOBEPKU ¥ YOANUT BCE COXPAHEHHBIE B MAMSITU aHHbIE, ECIN

OynyT 06HapYXEHbI kakne-nmbo OTKIOHEHUs. YOeamTech, YTo Y

Bac Bceraa octaioTcs 3anucaHHble Ha Gymare Konmy Bcex Bax-

HbIX laHHbIX.
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H Coo0weHus 00 oumbke

Kanbkynsitop 6yneT 3abnokvipoBaH, KOra Ha Aucriee nosis-
naetca coobLugHne 00 owmnbdke. Haxmure Ha nna cbpoca
oLwmbKK, nm HaxmuTe Ha (< unm () Ans 0ToOPaKEHUS BbIYUC-
neHvs 1 pelueHns npobnembl. Bonee nogpobHas HGopmaLwms
npvBeaeHa B pasaene «Jlokatop owmnGok».

Maremartuyeckas OLLIUBKA (Math ERROR)

© [IpNYnHBI

© Pe3ynbTaT BblYUCEHUS HAXOAMTCS 3a Npeaenamm AomnycTu-
MOr0 Anana3oHa Bb4UCIEHUS.

© [TonbiTKa NPOV3BECTN BbIMUCTEHNE C DYHKUMEN C UCMONb-
30BaHMEM 3HAYEHWsl, KOTOPOE MPEBbLILLAET AOMYCTUMBbI
[ana3oH BBoJA.

© [onbiTKa MPOW3BECTW HENOMUYHYIO OnepaLmio (AeneHune Ha
HONMb W T.4.)

¢ [leiicTBue
e MpoBepbTe BBEAEHHbIE BaMy BENMUYMHBI 1 yOEAMTECH, YTO
BCE OHW HaxopasTcs B AONYCTUMOM AvanaldoHe. Obparute
0co6oe BHMaHWE Ha 3HaYeHV st B 061acTsX namsTii, KOTo-
pble Bbl ucronbayete.

OLLUBKA cTeka (Stack ERROR)

° MpuunHa
L4 I'IpeBblmeHa €MKOCTb 4YMCNOBOro CTeka unun onepaumoHHOro
cTeka.

¢ [lelicTBue
© YnpocTuTe BbluMcneHve. Yucnosoii cTek uveeT 10 ypoBHei,
a OnepaLWoHHBIN CTEK UMEET 24 ypOBHSI.
® Pazpnenute Balue BblumcneHve Ha Age unv 6onee oTaenbHble
4acTu.

Cunrtakcuyeckasi OLLIMBKA (Syntax ERROR)

° [IpnunHa
e [lonbiTkKa MPOU3BECTV HEQOMYCTUMYIO  BbIMUCIUTENBHYIO
onepauuio.

¢ [leiicTBue
® Haxxmmte Ha (<) unm (B>) Ans 0ToBpaxeHWs BbIMUCIEHUS C
KYPCOPOM, PACMONOXEHHBLIM Ha MECTE OLLMOKU V1 BbINONHUTE
HEOOXOAMMbIE UCMPABIEHNSI.
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OLLUMBKA aprymenTa (Arg ERROR)

° MpuunHa

. HenpaBMﬂbHoe ncnosib3oBaHMe aprymeHTa
¢ leiicTBue

© Haxxmute Ha (<@ vnm () anst 0ToBpaxkeHus MecTa NpuuKHbI
OLLIMGKM U1 BbINONHUTE HEOOXOAVIMbIE UCTIPABNEHUS.

H Mopsa0K BbINOSIHEHMS AEACTBUIA
BbI4MCNEHVIS BBINOMHAIOTCSA B cnenyoLemM nopsake.

@ Mpeobpasosarme koopavHat: MonspHsie (Pol (x, ), npsamo-
yroneHble (Rec (, 0)).
Lnddeperumans: d/dx*
WHTerpanbi: Jdx
HopmanbHoe pacnpenenenme: P(*, Q(*, R(*.

(@ DyHkuMm TMNA A:
Mpu paboTe ¢ AaHHbIMY PYHKLVISIMM CHaYana BBOAUTCS 3Haue-
HYie, a 3aTEM HXMMAETCS YHKLIOHANbHAS KNABULLA.
X3 xxl
WHXEHEPHBIE CUMBOJbI *
HopmanbHoe pacnpeaenexve: —t*
X, X1, X2, Y
Mepesop eaynHuL, n3veperws yrna (DRG »)
MepeBop, B MeTpryeCKyio cuctemy™*
@ Crenenm nkopHm: A (¥),
@ al’/ c
(B dopmaT yMHOXEHMS COKPALLEHHBIM CIOCOBOM Mepes, T, ¢
(ocHOBaHME HaTypanbHOro norapudma), UMs namsTi unm
1M EpEMEHHOIA: 2T, 3e, 5A, TAUT. 1.
® PyHKuMM TMNA B:
Mpn paboTte C AaHHbIMK DYHKUMSMM CHayasa HaxumaeTcst

d)yHKLI,I/IOHaJ'IbHaﬂ KnaBuLla, a 3aTemM BBOOUTCA 3Ha4eHne.

— 3 . - —
VL, log, In, €f, 10Y, sin, cos, tan, sin~', cos™',

tan™', sinh, cosh, tanh, sinh™', cosh™', tanh~", (-)
d*, h*, b*, 0*, Neg*, Not*, Det**, Trn**, arg*, Abs*, Conjg*

(7 dopmaT yMHOXEHMS COKPALLEHHBIM CIOCOBOM nepes GpyHK-
usamnTvna B: 2\ 3, Alog2u . o,
MepecrtaHoBka v coyetanue nPr, nCr.
o
©Touka (+)**
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X, +

@+, -

@ u* (norudyeckoe nponsseaeHyie)

@ xnor* (ncknovatowee HE-UIN), xor* (nckniovarotuee WIN),
unn* (noruyeckast cymma)

o Ol'lepaLLVlVl O[HOro 1 TOro Xe YPOBHS 04ePEAHOCTU BbIMNOJHSA-
0TCS CnpaBa HaJ1IEBO.

e Inv 120 - ein(V 120)}

. ﬂ,pyrme onepauuu BbINOJIHAOTCA CneBa Hanpaeo.

© Onepaumm, 3aKitoueHHbIe B KpYible CKOOKY, BbIMOJHAKOTCS
NepBbIMA.

e Korfia BblMMCNEHWE COAEPXMT HEe3aBUCKUMYIO MEepeMeHHyto,
BbIPKEHHYIO OTPULIATENBHBIM YMCIOM, OTPULATENBHOE YMCIO
[OMKHO ObITb 3aK/IOHEHO B KPYrible CKOOKV. OTprLIaTeNbHbIA
3HaK (—) TPaKTyeTcs kak GpyHKLMs Tvna B, noaTomy Heobxoam-
MO 0CO00€ BHMaHME K MOPSIZKY BbIYMCIEHWIA, KOTZA BbUMCTE-
HUE COLEPXMT MPOPUTETHYIO DYHKLWIIO TNa A M onepaLyiio
BO3BEAEHVIS B CTEMEHb VNN U3BJIEYEHUS KOPHSI.

® Mpumep: (-2)* =16
—2¢=-16
B Crexu

[JaHHbIA KanbkynsTop vcnonb3yeT o6nacTy namsiTh, HasbiBa-
emMble «CTekaMu», [/ BPEMEHHOrO XPaHeHUs 3HAYEHWUIn (4nc-
JIOBOW CTEK) M KOMaHL, (KOMaHAHbIV CTeK) B COOTBETCTBUM C UX
04epesiHOCTbIO BO BPEMS Bbl4MCeHMs. YucnoBoit ctek uveet 10
YPOBHEW, @ KOMaHAHbIA CTek uMeeT 24 ypoBHsi. Owmbka cTeka
(Stack ERROR) BO3HuKaeT, korga Bbl nbitaeTech npousBecTt
BbIHMCIIEHVE, KOTOPOE ABNSETCH HACTONBKO CNOXHBIM, YTO Npe-
BbILLAET EMKOCTb CTeKa.
® MaTpuyHble BbIYUCNEHWS UCMONBL3YIOT [0 ABYX YPOBHEW Ma-
TPUUHOrO cTeka. Bo3seneHve MaTpuLbl B kBagpar, B kKyO unm
nonyy4eHme 06PaTHON MaTPULLI UCMOMB3YET TONBKO OAVH YPO-
BEHb CTeKa.
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© [lpumep:

Yucnoeoiictek  KomaHpaHbIi cTeK

@D | 2 X
@] 3 (
@ | 4 (
@ | 5 +
® | 4 X
: @ (
+

® BbI4MCNEHVS BbINONHEHNS noovyepenHo B COOTBETCTBUN C «[lo-
PAOKOM BbINOJIHEHUA [encTBuiA». KoMaHab! 1 3Ha4eHns ypana-
0TCA U3 CTeKa Toraa, Koraa Bbl4MCEHNE BbIMOHEHO.

B [Juana3oHbl BBOOHbIX 3HA4YEHUI

BHyTpeHHue pa3psagpl: 12
TouHocTb*: Kak npaswuno, To4HocTb pasHa +1 8 10 paspsze.

DyHKuMN Jvana3soH BBoAa

DEG | 0= |x| =4,499999999 x 10'°

st | RAD | 0= |x| =785398163,3
GRA | 0= |x| =4,999999999 x 10'°
DEG | 0= |x| =4,500000008 x 10'°

cost | RAD | 0=|x| =785398164,9

GRA | 0= |x|=5,000000009 x 10'®

DEG | Takoit xe, kak ansi sinX, kpome kak npu |x| =
(2n-1)x 90.

Takoii xe, kak i Sinx, Kpome kak npu |x| =

@ | RAD
& (@n-1)x /2.

GRA | Taxoii xe, kak ania sinx, kpome kak npu x| =
(2n-1) x 100.

58



DyHKUMN Avana3soH BBoaa
sinx
0= |x|=1
cos™'x
tan-'x 0= |x| =9,999999999 x10%
sinhx
0= [x| =230,2585092
coshx
sinh~x 0= |x| =4,999999999 x 10%
cosh™'x 1=x=4,999999999 x 10*
tanhx 0= |x| =9,999999999 x 10*
tanh-x | 0= x| =9,999999999 x 10-'
logx/Inx | 0<Xx=9,999999999 x 10%
10x -9,999999999 x 1099 = x = 99,99999999
e -9,999999999 x 1099 =x = 230,2585092
Vx 0=x<1x 10"
X2 [x] <1x10%
1/x |X] <1x10"%; x%0
3x [x] < 1x 107
x! 0=X=69 (rae X - LeNoe Y1cno)
nPr 0=n<1x1010,0=r=n(rge N, ¥ - ueble Ycna)
1={n/(n-r1<1x10'%°
ner 0=n<1x10"° 0=r=n(rpen, r - uesble ycna)
1=[n\/{ri{n-r)h] < 1x 10'®
o | LS
Reorn0) | G Taneamoame
lal,b,c<1x 10
0=b,c
|x| < 1x 10

MpeoGpa3oBaHms AECHTUYHAS «> LeCTHaALaTepUYHas
cucrema
0°0°0° = |x| =999999°59"
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DyHKUMN Avana3soH BBoaa
Xx>0: -1 x10"°<)logx<100
Ay Xx=0:y>0
(x ) X<0:y=n, (rae 1 - uenoe 4K1co)
2n+1
MpuTom, 410 -1 x 10" <ylog|x|<100
y>0:x#0
~1x10'°<1/x logy<100
x y »=0:x>0
v y<0:x=2n+1,7(n¢0; rae 11 - Lenoe Yncno)
Mpy Tom, 4to -1 x 10'%<1/xlog|y|<100
O6LLee YMCNo CYMBOOB LIENOr0 YMCHA, YACAUTENS 1
ab/c 3HaMeHaTeNs He A0XHO Npesbillath 10 cumBsosnos
(BK/IOYAS 3HAK AENEHUST)
x‘ <1x10%
sD yl<1x10%
(REG) 7| <1x10%°

XOn,yon, X, y:1n#0
XOn-1,y0n-1,A,B,7:n=0,1
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Removing and Replacing

the Calculator’s Cover

* Before starting .....Q@
Holding the cover as shown in the illustration, slide the
unit out of the cover.

* After you are finished .....0
Holding the cover as shown in the illustration, slide the
unit out of the cover.

* Always slide the keyboard end of the unit into the cover
first. Never slide the display end of the unit into the cover.

Safety Precautions

Be sure to read the following safety precautions before
using this calculator. Keep this manual handy for later ref-
erence.

A Caution

This symbol is used to indicate information that can
result in personal injury or material damage if ignored.
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Batteries

 After removing the battery from the calculator, put it
in a safe place where it will not get into the hands of
small children and accidentally swallowed.

* Keep batteries out of the reach of small children. If
accidentally swallowed, consult with a physician im-
mediately.

* Never charge batteries, try to take batteries apart, or
allow batteries to become shorted. Never expose
batteries to direct heat or dispose of them by incin-
eration.

» Misuse of batteries can cause them to leak and dam-
age nearby items, and can create the risk of fire and
personal injury.

« Always make sure that the battery’s positive @ and
negative © ends are facing correctly when you load
it into the calculator.

* Remove the battery if you do not plan to use the
calculator for a long time.

* Use only the type of battery specified for this calcu-
lator in this manual.

Disposing of the Calculator

* Never dispose of the calculator by burning it. Doing
S0 can cause certain components to suddenly burst,
creating the risk of fire and personal injury.

* The displays and illustrations (such as key markings)
shown in this User’s Guide are for illustrative purposes
only, and may differ somewhat from the actual items they
represent.

* The contents of this manual are subject to change with-
out notice.

Handling Precautions

* Be sure to press the (9 key before using the calcu-
lator for the first time.
A dead battery can leak, causing damage to and mal-
function of the calculator. Never leave a dead battery in
the calculator.
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* The battery that comes with this unit discharges
slightly during shipment and storage. Because of
this, it may require replacement sooner than the
normal expected battery life.

Low battery power can cause memory contents to
become corrupted or lost completely. Always keep
written records of all important data.

Avoid use and storage in areas subjected to tem-
perature extremes.

Very low temperatures can cause slow display response,
total failure of the display, and shortening of battery life.
Also avoid leaving the calculator in direct sunlight, near
a window, near a heater or anywhere else it might be
exposed to very high temperatures. Heat can cause dis-
coloration or deformation of the calculator’s case, and
damage to internal circuitry.

Avoid use and storage in areas subjected to large
amounts of humidity and dust.

Take care never to leave the calculator where it might be
splashed by water or exposed to large amounts of hu-
midity or dust. Such conditions can damage internal cir-
cuitry.

Never drop the calculator or otherwise subject it to
strong impact.

Never twist or bend the calculator.

Avoid carrying the calculator in the pocket of your trou-
sers or other tight-fitting clothing where it might be sub-
jected to twisting or bending.

Never try to take the calculator apart.

Never press the keys of the calculator with a ball-
point pen or other pointed object.

Use a soft, dry cloth to clean the exterior of the cal-
culator.

If the calculator becomes very dirty, wipe it off with a
cloth moistened in a weak solution of water and a mild
neutral household detergent. Wring out all excess mois-
ture before wiping the calculator. Never use thinner, ben-
zene or other volatile agents to clean the calculator. Do-
ing so can remove printed markings and can damage
the case.
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Before getting started...

M Modes

Before starting a calculation, you must first enter the correct
mode as indicated in the table below.

To perform this type of Perform this To enter
calculation: key operation: | this mode:
e |mm oo
Sacuatone " @ CMPLX
Standard deviation @ SD
Regression calculations 2) REG
Base-n calculations 3) BASE
Solution of equations @ EQN
Matrix calculations 2) MAT
Vector calculations @) VCT

* Pressing the key more than three times displays
additional setup screens. Setup screens are described
where they are actually used to change the calculator
setup.

¢ In this manual, the name of the mode you need to enter
in order to perform the calculations being described is
indicated in the main title of each section.

Example: [ Ol
Calculations

CMPLX'
Note!

* To return the calculation mode and setup to the initial
defaults shown below, press (2)(Mode) B3.

Calculation Mode: COMP

Angle Unit: Deg

Exponential Display Format: Norm 1, Eng OFF
Complex Number Display Format: a+bi

Fraction Display Format: able

Decimal Point Character: Dot
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* Mode indicators appear in the upper part of the display,
except for the BASE indicators, which appear in the
exponent part of the display.

Engineering symbols are automatically turned off while
the calculator is the BASE Mode.

You cannot make changes to the angle unit or other
display format (Disp) settings while the calculator is in
the BASE Mode.

The COMP, CMPLX, SD, and REG modes can be used
in combination with the angle unit settings.

Be sure to check the current calculation mode (SD, REG,
COMP, CMPLX) and angle unit setting (Deg, Rad, Gra)
before beginning a calculation.

Pressing the " key more than twice displays additional
setup screens. Setup screens are described in the sec-
tions of this manual where they are actually used to
change the calculator setup.

In this manual, the name of the mode you need to enter
in order to perform the calculations being described is
indicated in the main title of each section.
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M Input Capacity

* The memory area used for calculation input can hold 79
“steps” One step is taken up each time you press a
number key or arithmetic operator key (E3, &3, E3, &3).
A ) or % key operation does not take up a step, so
inputting (], for example, takes up only one step.
You can input up to 79 steps for a single calculation.
Whenever you input the 73rd step of any calculation, the
cursor changes from “_" to “l” to let you know memory
is running low. If you need to input more than 79 steps,
you should divide your calculation into two or more parts.
Pressing the (2] key recalls the last result obtained, which
you can use in a subsequent calculation. See “Answer
Memory” for more information about using the key.

B Making Corrections During Input

 Use (@) and () to move the cursor to the location you
want.

* Press to delete the number or function at the current
cursor position.

* Press (71 (NS) to change to an insert cursor L 3. Inputting
something while the insert cursor is on the display in-
serts the input at the insert cursor position.

* Pressing &) (vs), or B returns to the normal cursor from
the insert cursor.

M Replay Function

Every time you perform a calculation, the replay function
stores the calculation formula and its result in replay
memory. Pressing the (4] key displays the formula and
result of the calculation you last performed. Pressing ()
again back steps sequentially (new-to-old) through past
calculations.

Pressing the () or () key while a replay memory cal-
culation is on the display changes to the editing screen.
Pressing the (|0 or () key immediately after you finish
a calculation displays the editing screen for that calcula-
tion.
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Pressing does not clear replay memory, so you can
recall the last calculation even after you press B8,
Replay memory capacity is 128 bytes for storage of both
expressions and results.

Replay memory is cleared by any of the following ac-
tions.

When you press the (0 key

When you initialize modes and settings by pressing
@) or@E)B3.

When you change from one calculation mode to another
When you turn off the calculator.

M Error Locator

 Pressing ) or (W after an error occurs displays the
calculation with the cursor positioned at the location
where the error occurred.

M Multi-statements

A multi-statement is an expression that is made up of two
or more smaller expressions, which are joined using a colon
(+)-

* Example: To add 2 + 3 and then multiply the result by 4

c@3smOmEsa| > 50

Ansx4
a ™ 20.

B Exponential Display Formats

This calculator can display up to 10 digits. Larger values

are automatically displayed using exponential notation. In

the case of decimal values, you can select between two

formats that determine at what point exponential notation

is used.

* To change the exponential display format, press the
key a number of times until you reach the exponential
display format setup screen shown below.

Fix Sci Norm
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» Press (3]. On the format selection screen that appears,
press (1] to select Norm 1 or (2] for Norm 2.

eNorm 1

With Norm 1, exponential notation is automatically used
for integer values with more than 10 digits and decimal
values with more than two decimal places.

®Norm 2

With Norm 2, exponential notation is automatically used

for integer values with more than 10 digits and decimal

values with more than nine decimal places.

» All of the examples in this manual show calculation re-
sults using the Norm 1 format.

B Decimal Point and Separator Symbols

You can use the display setup (Disp) screen to specify the

symbols you want for the decimal point and 3-digit sepa-

rator.

* To change the decimal point and separator symbol set-
ting, press the key a number of times until you reach
the setup screen shown below.

Disp
1

 Display the selection screen.
ERJNY)
* Press the number key ((1J or (2J) that corresponds to
the setting you want to use.

(J(Dot): Period decimal point, comma separator
(2J(Comma): Comma decimal point, period separator

M Initializing the Calculator

* Perform the following key operation when you want to
initialize the calculation mode and setup, and clear re-
play memory and variables.

(ER[PD) =]
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Mathematical Expression

Calculations and Editing (COVP)
Functions

Use the (@ key to enter the COMP Mode when you
want to perform mathematical expression calculations
or edit expressions.

H Replay Copy
Replay copy lets you recall multiple expressions from replay
so they are connected as a multi-statement on the screen.

* Example:
Replay memory contents:
1+1
2+2
3+3
4+4
5+5
6+6
Multi-statement: 4 + 4:5 + 5:6 + 6
Use (4] and (Y] to display the expression 4 + 4.
Press () (AJ(COPY).

* You can also edit expressions on the display and per-
form other multi-statement operations. For more details
about using multi-statements, see “Multi-statements” in
the separate “User’s Guide.”

* Only the expressions in replay memory starting from the
currently displayed expression and continuing to the last
expression are copied. Anything before the displayed
expression is not copied.

B CALC Memory (COMP) (CMPLX,

¢ CALC memory lets you temporarily store a mathematical
expression that you need to perform a number of times
using different values. Once you store an expression,
you can recall it, input values for its variables, and
calculate a result quickly and easily.
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* You can store a single mathematical expression, with up
to 79 steps. Note that CALC memory can be used in the
COMP Mode and CMPLX Mode only.

¢ The variable input screen shows the values currently
assigned to the variables.

Example: Calculate the result for Y = X2 + 3X — 12
when X = 7 (Result: 58), and when X = 8 (Result: 76).

(Input the function.)

O E®EE €3 X e 12

(Store the expression.) (o)
(Input 7 for X? prompt.) 78
(Input 8 for X? prompt.) s B

Note that the expression you store is cleared whenever
you start another operation, change to another mode, or
turn off the calculator.

M SOLVE Function

The SOLVE function lets you solve an expression using

variable values you want, without the need to transform or

simply the expression.

¢ Example: C is the time it would take for an object thrown
straight up with initial velocity A to reach height B.

Use the formula below to calculate initial velocity A for a
height of B = 14 meters and a time of C = 2 seconds.
Gravitational acceleration is D = 9.8 m/s2.

(Result: A= 16.8)

|
B =AC-—DC?
C-—5DC

urw) (B) (i) (cae) (i) (A) (EF (o) () ED
O1 8320 E3 (@ (D) B3 i (0) ()
(B?) 148
(A?) k2
(c?) 28
(D?) 9(xJ)s B3
@@
(A?)
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¢ Since the SOLVE function uses Newton’s Method, cer-
tain initial values (assumed values) can make it impos-
sible to obtain solutions. In this case, try inputting an-
other value that you assume to be near the solution and
perform the calculation again.

The SOLVE function may be unable to obtain a solution,
even though a solution exists.

Due to certain idiosyncrasies of Newton’s method, solu-
tions for the following types of functions tend to be diffi-
cult to calculate.

Periodic functions (i.e. y = sin x)

Functions whose graph produce sharp slopes (i.e. y =
e,y =1/x)

Discontinuous functions (i.e. y =x)

If an expression does not include an equals sign (=), the
SOLVE function produces a solution for expression = 0.

Basic Calculations (COMP,

M Arithmetic Calculations

Use the key to enter the COMP Mode when you
want to perform basic calculations.

Negative values inside of calculations must be enclosed
within parentheses.

sin—1.23 - () (D@ 1.230J

Itis not necessary to enclose a negative exponent within
parentheses.

sin 2.34 x 10 — (sn] 2.34 5
Example 1: 3x(5x107°) = 1.5x10°*

k] % B3 98
Example 2: 5x(9+7)=80 5B (OB 7008
* You can skip all (1) operations before B3.
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M Fraction Operations
e Fraction Calculations

* Values are displayed in decimal format automatically
whenever the total number of digits of a fractional value
(integer + numerator + denominator + separator marks)
exceeds 10.

* Example 1: i+ 1_1
3 5 15
2 3E 158 13.15.
1 2 11
Example2.37+ 1?_ 4E

CICARNGARY +

126 38 451112, |

-Example3:%=% 20 4B
-Example4:%+1.6=2.1 102631683

* Results of calculations that mix fraction and decimal val-
ues are always decimal.

e Decimal <> Fraction Conversion

* Use the operation shown below to convert calculation
results between decimal values and fraction values.

* Note that conversion can take as long as two seconds to
perform.

e Example 1: 2.75 =2 3 (Decimal — Fraction)

27583
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1
* Example 2: o e 0.5 (Fraction <> Decimal)

EE —

a% 112,

e Mixed Fraction <> Improper Fraction
Conversion
5

2
« Example: 1 = & —
xample: 1 3

1@2@@s@|  1.2,3 |

* You can use the display setup (Disp) screen to specify
the display format when a fraction calculation result is
greater than one.

* To change the fraction display format, press the key
a number of times until you reach the setup screen shown
below.

Disp
1

* Display the selection screen.

G
« Press the number key ((1J or (2J) that corresponds to
the setting you want to use.
(1J(abk): Mixed fraction
(2)(d/c): Improper fraction

* An error occurs if you try to input a mixed fraction while
the d/c display format is selected.
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M Percentage Calculations

* Example 1: To calculate 12% of 1500 (180)
1500 12

* Example 2: To calculate what percentage of 880 is 660
(75%)
660 23 880

* Example 3: To add 15% onto 2500 (2875)
2500 E3 15

* Example 4: To discount 3500 by 25% (2625)
3500 E3 25 a2

* Example 5: To discount the sum of 168, 98, and 734 by
20% (800)

168 E3 98 €3 734 B (A9 [ (510 (A)
() (A) B3 20 69 () BB

*

* As shown here, if you want to use the current Answer
Memory value in a mark up or discount calculation, you
need to assign the Answer Memory value into a variable
and then use the variable in the mark up/discount
calculation. This is because the calculation performed
when is pressed stores a result to Answer Memory
before the & key is pressed.

Example 6: If 300 grams are added to a test sample
originally weighing 500 grams, what is the percentage
increase in weight? (160%)

300 500

Example 7: What is the percentage change when a value
is increased from 40 to 46? How about to 48?

(15%, 20%)

46 B 40

ENCNCNCNCNCIE] = |
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M Degrees, Minutes, Seconds
Calculations

* You can perform sexagesimal calculations using degrees
(hours), minutes, and seconds, and convert between
sexagesimal and decimal values.

* Example 1: To convert the decimal value 2.258 to a
sexagesimal value and then back to a decimal value

2258 B 2.258
2°15°28.8
2.258

* Example 2: To perform the following calculation:
12°34’56” X 3.45

12 () 34 (2 56 () 3458 43°24°31.2

M FIX, SCI, RND

* To change the settings for the number of decimal places,
the number of significant digits, or the exponential dis-
play format, press the key a number of times until
you reach the setup screen shown below.

Fix Sci Norm

« Press the number key ((1J, (2], or (3]) that corresponds
to the setup item you want to change.

(J(Fix):  Number of decimal places
(2J(Sci):  Number of significant digits
(3] (Norm): Exponential display format

e Example 1: 200 ~ 7 X 14 =

2003763 1480

(Specifies three . FIX
decimal places.) ~ [W0Dg|unus O(Fix) (3] 400.000
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Int | calculati ti
Lgiﬁ;n% Z?gii? ion continues 2037683 28571
1a 400.000

The following performs the same calculation using the
specified number of decimal places.

200878 28.571
(Internal rounding) 28.571
148 399.994

o Press [0 «ee (3)(Norm) (1J to clear the Fix specifica-
tion.

* Example 2: 1 + 3, displaying result with two significant
digits (Sci 2)

o Press (1o ---- (3J(Norm) to clear the Sci specifica-
tion.

Memory Calculations  COVP)

Use the key to enter the COMP Mode when you
want to perform a calculation using memory.

B Answer Memory

» Whenever you press B after inputting values or an ex-
pression, the calculated result automatically updates An-
swer Memory contents by storing the result.

« In addition to B3, Answer Memory contents are also up-
dated with result whenever you press (%), ),
™), or followed by a letter (A through F, or M, X,
orY).
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* You can recall Answer Memory contents by pressing (s

* Answer Memory can store up to 12 digits for the mantissa
and two digits for the exponent.

* Answer Memory contents are not updated if the opera-
tion performed by any of the above key operations re-
sults in an error.

H Consecutive Calculations

* You can use the calculation result that is currently on the
display (and also stored in Answer Memory) as the first
value of your next calculation. Note that pressing an
operator key while a result is displayed causes the dis-
played value to change to Ans, indicating it is the value
that is currently stored in Answer Memory.

The result of a calculation can also be used with a sub-
sequent Type A function (x2, x%, x', x|, DRGP), +, —,
A, ™, X, =, nPrandnCr.

M Independent Memory

* Values can be input directly into memory, added to
memory, or subtracted from memory. Independent
memory is convenient for calculating cumulative totals.
Independent memory uses the same memory area as
variable M.

To clear independent memory (M), input (0] ()
(M+).

* Example:
23+9=32 23 EB 9 () 619 (W) (M+)
53 — 6 = 47 5386
—) 45 x 2 =90 45 B3 2 (5 W)
(Total) —11 00 (M+)
M Variables

* There are nine variables (A through F, M, X andY), which
can be used to store data, constants, results, and other
values.

* Use the following operation to delete data assigned to a
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particular variable: (0] (A). This operation de-
letes the data assigned to variable A.

* Perform the following key operation when you want to
clear the values assigned to all of the variables.

CiCDIER(Y] = |
e Example: 193.2 + 23 = 8.4
193.2 -+ 28 = 6.9
193.2 () 670 (A) E3 23 B3
(A E28 83

Scientific Function

Calculations

Use the key to enter the COMP Mode when you
want to perform basic arithmetic calculations.

» Certain types of calculations may take a long time to
complete.

* Wait for the result to appear on the display before start-
ing the next calculation.

e 7= 3.14159265359

B Trigonometric/Inverse Trigonometric
Functions
¢ To change the default angle unit (degrees, radians,

grads), press the key a number of times until you
reach the angle unit setup screen shown below.

Deg Rad Gra
1 2 3

« Press the number key ((1J, (2], or(3)) that corresponds
to the angle unit you want to use.

(90° =§ radians = 100 grads)

80



e Example 1: sin 63°52'41" = 0.897859012

..... E](Deg)
63052041 B3

* Example 2: cos (% rad): 0.5

----- (2)(Rad)
() O (O @303

¢ Example 3: cos™' V2—2 = 0.25nt (rad) (: % (rad))

----- (2) (Rad)

b @) (O 28208 - @00 (@8

e Example 4: tan~' 0.741 = 36.53844577 °

07418

H Hyperbolic/Inverse Hyperbolic
Functions

* Example 1: sinh 3.6 = 18.28545536 (sn) 3.6 B3

e Example 2: sinh~' 30 = 4.094622224

(hwe) (e (sir) 30 D

Bl Common and Natural Logarithms/
Antilogarithms

Example 1:

Example 2:

Example 3:
Example 4:

Example 5:

log 1.23 = 0.089905111 12380
In 90 (= log, 90) = 4.49980967

oo B3
Ine=1 () a
" = 22026.46579 1068
10" = 31.6227766
2= 16 248

81



B Square Roots, Cube Roots, Roots,
Squares, Cubes, Reciprocals,

Factorials, Random Numbers, 7, and
Permutation/Combination

» Example 1: V2 + 3 x /5 = 5.287196909
2 3 58
« Example 2: °/5 + *(—27 = —-1.290024053
LIl + KEivalusGPrdun] = |
—_— 1
 Example 3: {123 (=1237) = 1.988647795
7 1238
» Example 4: 123 + 302 = 1023 123833078
* Example 5: 12°= 1728

1260 () B3
* Example 6:% =12
374
O3 @4 O3
» Example 7: 8! = 40320 8 ) B3

* Example 8: To generate a random number between
0.000 and 0.999

[ = 0.664
(The above value is a sample only. Results differ each time.)
* Example 9: 3t = 9.424777961 3 [ =]

* Example 10: To determine how many different 4-digit
values can be produced using the numbers 1 through 7

* Numbers cannot be duplicated within the same 4-digit
value (1234 is allowed, but 1123 is not). (840)

sz =)

* Example 11: To determine how many different 4-mem-
ber groups can be organized in a group of 10 individuals
(210)

10 B ()" 4 B3
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H Angle Unit Conversion
* Press to display the following menu.

D R G
1 2 3

« Pressing (1J, (2], or (3] converts the displayed value to
the corresponding angle unit.

* Example: To convert 4.25 radians to degrees

4.257
4.25 (R B | 243.5070629

B Coordinate Conversion (Pol (x, y),
Rec (r, 0))
» Calculation results are automatically assigned to vari-
ables Eand F.

* Example 1: To convert polar coordinates (r=2, §=60°)
to rectangular coordinates (x, y) (Deg)

x=1 2Je0 0B
y = 1.732050808 (3

* Press (<] (E] to display the value of x, or (&1 (F] to dis-
play the value of y.

* Example 2: To convert rectangular coordinates (1, WB)
to polar coordinates (r,6) (Rad)

r=2 PO 1) OD300B3
* ) (Pa) in the case of

0= 1.047197551 3]

« Press (2] (E] to display the value of r, or (2J (F] to dis-
play the value of 6.
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B Engineering Notation Calculations
* Example 1: To convert 56,088 meters to kilometers

— 56.088 x10° 56088 B3 (9
(km)
* Example 2: To convert 0.08125 grams to milligrams
— 81.25 X103 0.08125 B3 (%)
(mg)

Use the key to enter the COMP Mode when you
want to perform scientific function calculations.

COMP ..o &)

M Inputting Engineering Symbols
(COMPy —EQN— (CMPLX,

¢ Turning on engineering symbols makes it possible for
you to use engineering symbols inside your calculations.

* To turn engineering symbols on and off, press the
key a number of times until you reach the setup screen
shown below.

Disp
1

» Press (1]. On the engineering symbol setting screen that
appears, press the number key ((1J or (2)) that corre-
sponds to the setting you want to use.

(AJ(Eng ON): Engineering symbols on (indicated by
“Eng” on the display)

(2)(Eng OFF): Engineering symbols off (no “Eng”
indicator)

* The following are the nine symbols that can be used
when engineering symbols are turned on.
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To input this symbol: | Perform this key operation: | Unit
k (kilo) (3 108

M (Mega) () 109

G (Giga) @ 10°

T (Tera) 102

m (milli) (m) 107

W (micro) 10°¢

n (nano) ] 10-°

p (pico) ®) 10712

f (femto) &R 107"

* For displayed values, the calculator selects the engineer-
ing symbol that makes the numeric part of the value fall
within the range of 1 to 1000.

* Engineering symbols cannot be used when inputting frac-
tions.

e Example: 9 =10 =0.9 m (milli)

@108 200,

When engineering symbols are turned on, even standard (non-engineering)
calculation results are displayed using engineering symbols.

m
900.

Equation

Calculations

The EQN Mode lets you solve equations up to three de-
grees and simultaneous linear equations with up to three
unknowns.

Use the key to enter the EQN Mode when you want
to solve an equation.

(vooe] (wooe) (wong) (1)
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M Quadratic and Cubic Equations
Quadratic Equation: ax? + bx + ¢ =0
Cubic Equation: ax® + bx> + cx +d =0

Entering the EQN Mode and pressing () displays the ini-
tial quadratic/cubic equation screen.

«“Degree?

Use this screen to specify 2 (quadratic) or 3 (cubic) as the
degree of the equation, and input values for each of the
coefficients.

Coefficient name Arrow indicates
| ,_ direction you
I I1 should scroll to
v
a? view other

0. elements.

Element value

* Any time until you input a value for the final coefficient (¢
for a quadratic equation, d for a cubic equation), you can
use the (A) and (¥ keys to move between coefficients
on the screen and make changes, if you want.

* Note that you cannot input complex numbers for co-
efficients.

Calculation starts and one of the solutions appears as soon
as you input a value for the final coefficient.

Variable name Arrow indicates
| ,_ direction you
! T1 should scroll to
x1= view other
0 . solutions.
|
Solution

Press the () key to view other solutions. Use (4] and (Y)
to scroll between all of the solutions for the equation.
Pressing the Gl key at this point returns to the coefficient
input screen.
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» Certain coefficients can cause calculation to take more
time.

* Example 1: To solve the equation
¥-2x2-x+2=0 (x=2,-1,1)

(Degree?) 3

(a?) 18
(b?) 28
(c?) 18
(d?) 28
x1=2) ™
x=-1) @
(3=1)

* |f a result is a complex number, the real part of the first
solution appears first. This is indicated by the “R«I”
symbol on the display. Press () to toggle the display
between the real part and imaginary part of a solution.

X1= gy
0.25

i1

X1= Rfl
0.75i

* Example 2: To solve the equation
8x2—4x+5=0 (x=0.25%0.75i)

x1=025+0.75)) (¥
X2 = 0.25 - 0.75i)

(Degree?) 2

(a?) s 8
(b?) 418
(c?) 58

(

(
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B Simultaneous Equations

Simultaneous Linear Equations with Two Unknowns:
ax + by =ci
azx + bzy = c2

Simultaneous Linear Equations with Three Unknowns:
awx + by + ciz=dh
azx + b2y + c2z = d>
asx + bsy + caz=ds

Entering the EQN Mode displays the initial simultaneous
equation screen.

Unknowns? e

Use this screen to specify 2 or 3 as the number of un-
knowns, and input values for each of the coefficients.

Coefficient name Arrow indicates
direction you
T
v

10 should scroll to
al? view other
O. elements.

I
Element value

* Any time until you input a value for the final coefficient
(c2 for two unknowns, ds for three unknowns), you can
use the () and () keys to move between coefficients
on the screen and make changes, if you want.

* Note that you cannot input complex numbers for coeffi-
cients.

Calculation starts and one of the solutions appears as soon
as you input a value for the final coefficient.

Variable name Arrow indicates
| ’_ direction you
! T1 should scroll to
X= view other
0 . solutions.
Solution
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Press the (¥ key to view other solutions. Use (4] and (¥)
to scroll between all of the solutions for the equation.
Pressing the key at this point returns to the coefficient
input screen.

* Example: To solve the following simultaneous equations
2x+3y— z=15
3x—-2y+2z=4
5x+3y—-4z=9 (x=2,y=5,2=4)

(Unknowns?) 3

(@) oo (d1?) 2838 @188
(@2?) v (d2?) s BE282848
(as?) vvene (ds?) s838@4898
x=2) ™

(y=5) ™

(z=4)

Statistical

Calculations
| Standard Deviation cSbo

Use the key to enter the SD Mode when you want
to perform statistical calculations using standard de-
viation.

SD s

« Always start data input with (3J(Scl) B to clear
statistical memory.

 Input data using the key sequence shown below.
<x-data>

 Input data is used to calculate values for n, Xx, Zx?, X,
on and on-1, which you can recall using the key opera-
tions noted nearby.
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To recall this type of value: Perform this key operation:
x? J
Tx @)
n D)
X
on 2]
On-1 )

e Example: To calculate 6n—1, On, X, n, Zx, and Xx? for
the following data : 55, 54, 51, 55, 53, 53, 54, 52
In the SD Mode:
(J(Scl) B3 (Stat clear)

5507 | "7 1

Each time you press to register your input,
the number of data input up to that point is
indicated on the display (1 value).

54 [07) 51 0T) 55

53 54 (07 52

Sample Standard Deviation (On—1) = 1.407885953 @ E
Population Standard Deviation (Gn) = 1.316956719 ) =)

Arithmetic Mean (%) = 53.375 [EB] =]
Number of Data (1) = 8 @ E
Sum of Values (Xx) = 427 28
Sum of Squares of Values (%x?) = 22805 EB] =]

Data Input Precautions

. inputs the same data twice.

* You can also input multiple entries of the same data us-
ing &7 (5. To input the data 110 ten times, for example,
press 110 &) (G 10 (0T,

* You can perform the above key operations in any order,
and not necessarily that shown above.

* While inputting data or after inputting data is complete,
you can use the (&) and (¥J keys to scroll through data
you have input. If you input multiple entries of the same
data using 61 (5] to specify the data frequency (number
of data items) as described above, scrolling through data
shows both the data item and a separate screen for the
data frequency (Freq).
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* You can then edit the displayed data, if you want. Input
the new value and then press the B key to replace the
old value with the new one. This also means that if you
want to perform some other operation (calculation, recall
of statistical calculation results, etc.), you should always
press the key first to exit data display.

Pressing the (0T) key instead of B after changing a value
on the display registers the value you input as a new
data item, and leaves the old value as it is.

You can delete a data value displayed using (A) and (Y)
by pressing (c1). Deleting a data value causes all
values following it to be shifted up.

Data values you register are normally stored in calcula-
tor memory. The message “Data Full” appears and you
will not be able to input any more data if there is no
memory left for data storage. If this happens, press the
B3 key to display the screen shown below.

Edi tOFF ESC
1 2

Press (2] to exit data input without registering the value
you just input.

Press (1] if you want to register the value you just input,
without saving it in memory. If you do this, however, you
will not be able to display or edit any of the data you
have input.

To delete data you have just input, press &) (€L,

After inputting statistical data in the SD Mode or REG
Mode, you will be unable to display or edit individual data
items any longer after perform either the following
operations.

Changing to another mode

Changing the regression type (Lin, Log, Exp, Pwr, Inv,
Quad)

| Regression Calculations CREG)

Use the " key to enter the REG Mode when you want
to perform statistical calculations using regression.




 Entering the REG Mode displays screens like the ones
shown below.

Lin Log Exp =
1 2 3

»it=

“Pwr Inv Quad
1 2 3

* Press the number key ((1J, (2], or (3)) that corresponds
to the type of regression you want to use.

(AJ(Lin):  Linear regression

(2) (Log): Logarithmic regression
(8] (Exp): Exponential regression
(1J (Pwr): Power regression
(2J(Inv):  Inverse regression

(] (3] (Quad) : Quadratic regression

* Always start data input with (J(Scl) BB to clear
statistical memory.

* Input data using the key sequence shown below.
<x-data> (2] <y-data>

* The values produced by a regression calculation depend
on the values input, and results can be recalled using
the key operations shown in the table below.

UL
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To recall this type of value: Perform this key operation:

x? B}

Zx

n

3y?

Xy

Zxy

X

X0, @)
XGp-1 &)

y (SR}
YO, >
YOn-1

Regression coefficient A >l
Regression coefficient B >0
Regression calculation other than quadratic regression

Correlation coefficient r

X

Y

* The following table shows the key operations you should
use to recall results in the case of quadratic regression.

To recall this type of value: Perform this key operation:
i
Tx2y
it
Regression coefficient C
X1

X2

3 o) (swm) () () () (3]

* The values in the above tables can be used inside of
expressions the same way you use variables.

e Linear Regression

* The regression formula for linear regression is:
y=A+Bx.
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« Example: Atmospheric Pressure vs. Temperature

Al'r’nospheric Perform linear regression to de-
ressure H B
10°C 1003 hPa :ermlne the regre_ssmn for_n?ula
°C 1005 hPa erms and correlation coefficient
;g"C 1010 hPa for the dgta nearby. Next, use the
555G 1071 hPa regressmn_formula to estimate
30°C 1014 hPa atmospheric pressure at 18°C
and temperature at 1000 hPa. Fi-
nally, calculate the coefficient of
determination (72) and sample
Ixy—n-x-y

Temperature

covariance
n—1

In the REG Mode:

((Lin)

(1) (Scl) B (Stat clear)
10 (J1003 n=

Each time you press to register your input,
the number of data input up to that point is
indicated on the display (n value).

15 (=) 1005 7
20 (2J1010 (@7 25 (5] 1011
30(J 1014 @1

Regression Coefficient A = 997.4 [E [E [I] E
Regression Coefficient B = 0.56 [E [E [Z] E

Correlation Coefficient r = 0.982607368
>Ea

Atmospheric Pressure at 18°C = 1007.48

18 (e (sva) () () () (2] B3

Temperature at 1000 hPa = 4.642857143
1000 (CNSNISNERY =)
Coefficient of Determination = 0.965517241
(SR ERNES] = |
Sample Covariance = 35 g pEa
E3) x JOG
O ) — B

H

@q

PE
REE
0oe
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e | ogarithmic, Exponential, Power, and Inverse
Regression

* Use the same key operations as linear regression to re-
call results for these types of regression.

* The following shows the regression formulas for each
type of regression.

Logarithmic Regression |y = A+ B-Inx

Exponential Regression |y = A-¢® (Iny = In A + Bx)
Power Regression y=A-x8(Iny=InA+Blinx)
Inverse Regression y=A+B-"/x

® Quadratic Regression

* The regression formula for quadratic regression is:
y=A+Bx+Cx2

* Example:
Xi vi Perform quadratic regression to de-
29 16 termine the regression formula terms
- for the data nearby. Next, use the
50 23.5

regression formula to estimate the

74 | 38.0 | values for § (estimated value of y) for
103 46.4 | xi = 16 and X (estimated value of x)
118 | 48.0 | foryi=20.

In the REG Mode:

) (3)(Quad)
(J(Scl) B (Stat clear)
29(J 1.6 @0 50 ] 23.5 07
74 (] 38.0 103 (] 46.4
118 (] 48.0
Regression Coefficient A = ~35.59856934 (SCINER] = |
Regression Coefficient B = 1.495939413 Ea
Regression Coefficient C = —6.71629667 X 10~
e a
§ when xi is 16 = -13.38291067 16 [CSRCSRCSNER] =
£1 when yi is 20 = 47.14556728 20 (SRCSINER] =)
%2 when yi is 20 = 175.5872105 20 e Ea
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Data Input Precautions

. inputs the same data twice.

* You can also input multiple entries of the same data us-
ing &) (5. To input the data “20 and 30” five times, for
example, press 20 (-] 30 & () 5 @1,

* The above results can be obtained in any order, and not
necessarily that shown above.

* Precautions when editing data input for standard devia-
tion also apply for regression calculations.

| Normal Distribution _Sbo

Use the key to enter the SD Mode when you want
to perform a calculation involving normal distribution.

SD s (vooe) (vong) (1]

* In the SD Mode and REG Mode, the (M key operates as
the 0T key.
« Press (1) (ost), which produces the screen shown below.

P(Q( R( -t
1 2 3 4

« Input a value from (1] to (4] to select the probability
distribution calculation you want to perform.

h{/h{ﬁ

* Example: To determine the normalized variate (—?) for
x = 53 and normal probability distribution P(z) for the
following data: 55, 54, 51, 55, 53, 53, 54, 52
(—t = —0.284747398, P(1) = 0.38974 )

55 (07) 54 (07) 51 (0T) 55 0T)

53 54 (07 52

53 @) B
M(Pp() @ 028033
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Complex Number

Calculations

Use the key to enter the CMPLX Mode when you
want to perform calculations that include complex
numbers.

The current angle unit setting (Deg, Rad, Gra) affects
CMPLX Mode calculations. You can store an expres-
sion in CALC memory while in the CMPLX Mode.

Note that you can use variables A, B, C, and M only in
the CMPLX Mode. Variables D, E, F, X, and Y are used
by the calculator, which frequently changes their values.
You should not use these variables in your expressions.
The indicator “R<I” in the upper right corner of a
calculation result display indicates a complex number
result. Press to toggle the display between the
real part and imaginary part of the result.

You can use the replay function in the CMPLX Mode.
Since complex numbers are stored in replay memory in
the CMPLX Mode, however, more memory than normal
is used up.

Example: (2+3i)+(4+5i) = 6+8i

(Real part 6) 2B@3B4s8508
(Imaginary part 8)

B Absolute Value and Argument
Calculation

Supposing the imaginary number expressed by the

rectangular form z = a + bi is represented as a point in the

Gaussian plane, you can determine the absolute value (r)

and argument (6) of the complex number. The polar form

is rs0.
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* Example 1: To determine the absolute value (r) and

argument (6) of 3+4i (Angle unit: Deg)
(r=5, 6=53.13010235°)
Imaginary axis

|
1
1
1
1
|
1
1
1
1
1
3

Real axis

(r = 5) mEcojaaky + Pieajas] = ]
(6 = 53.13010235°) b g (O3EB 4 DB
* The complex number can also be input using the polar
form r2 6.
e Example2: V2 /45=1+1i
(Angle unit: Deg) 2 458

B Rectangular Form < Polar Form
Display

You can use the operation described below to convert a
rectangular form complex number to its polar form, and a
polar form complex number to its rectangular form. Press
to toggle the display between the absolute value
(r) and argument (0).
e Example: 1 + i < 1.414213562 ~ 45

(Angle unit: Deg) 1 E3 (D [ =]

2 45 (=]

« You select rectangular form (a+bi) or polar form (r20)
for display of complex number calculation results.

fro0d---(3)(Disp) ()
(J(a+bi): Rectangular form
(2])(r£ 6): Polar form (indicated by “r2 6” on the display)
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H Conjugate of a Complex Number
For any complex number z where z = a+bi, its conjugate
(z) is z=a-bi.

* Example: To determine the conjugate of the complex
number 1.23 + 2.34i (Result: 1.23 — 2.34i)

0 e (0122034008

Base-n Calculations (BASE,

Use the key to enter the BASE Mode when you
want to perform calculations using Base-n values.

¢ In addition to decimal values, calculations can be
performed using binary, octal and hexadecimal values.

* You can specify the default number system to be applied
to all input and displayed values, and the number system
for individual values as you input them.

* You cannot use scientific functions in binary, octal,
decimal, and hexadecimal calculations. You cannot input
values that include decimal part and an exponent.

* If you input a value that includes a decimal part, the unit
automatically cuts off the decimal part.

* Negative binary, octal, and hexadecimal values are
produced by taking the two’s complement.

* You can use the following logical operators between
values in Base-n calculations: and (logical product), or
(logical sum), xor (exclusive or), xnor (exclusive nor),
Not (bitwise complement), and Neg (negation).

 The following are the allowable ranges for each of the
available number systems.

Binary 1000000000 = x = 1111111111
O=x= Oo111111111
Octal 4000000000 = x = 7777777777
0=x= 3777777777
Decimal —2147483648 = x = 2147483647

Hexadecimal 80000000 = x =  FFFFFFFF
0=x=  7FFFFFFF
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* Example 1: To perform the following calculation and
produce a binary result:

101112 + 11010, =110001-

10111 1101083
* Example 2: To perform the following calculation and
produce an octal result:
76545 + 1210 = 5165
(Losic] (Loeie) (Loeie) (4] (0) 7654 EB
o128
* Example 3: To perform the following calculation and
produce a hexadecimal and a decimal result:
12046 0or 1101, = 12d;s = 3014

Hexadecimal mode:

120 (wse) (2] (or)
(tosic) (wosic] (wose) (3] (b) 1101 BB
Decimal mode:

» Example 4: To convert the value 22, to its binary, oc-
tal, and hexadecimal equivalents.
(10110,, 26,, 16,,)

Binary mode:
(tosic) (wosie) (tose) (1] (dl) 22 BB 10110. °

Octal mode: oct 26. °

Hexadecimal mode: (hex]

¢ Example 5: To convert the value 513, to its binary
equivalent.

Binary mode:

(@) () (@6 (1)) 513 @D | Math EFFOR,
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* You may not be able to convert a value from a number
system whose calculation range is greater than the cal-
culation range of the resulting number system.

* The message “Math ERROR” indicates that the result
has too many digits (overflow).

Differential

Calculations

The procedure described below obtains the derivative of
a function.

Use the key to enter the COMP Mode when you
want to perform a calculation involving differentials.

Three inputs are required for the differential expression:
the function of variable x, the point (a) at which the dif-
ferential coefficient is calculated, and the change in
X (Ax).

expression (] a GJ Ax (D
Example: To determine the derivative at point x = 2 for
the function y = 3x?>- 5x + 2, when the increase or de-
crease in x is Ax = 2 x 10 (Result: 7)

frr) (wa) 3 ) ) (7) @B 50 O EB 2] 2 ()
2 @400

You can omit input of Ax, if you want. The calculator
automatically substitutes an appropriate value for Ax if
you do not input one.

Discontinuous points and extreme changes in the value
of x can cause inaccurate results and errors.

* Select Rad (Radian) for the angle unit setting when
performing trigonometric function differential calculations.
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Integration

Calculations

The procedure described below obtains the definite integral
of a function.

Use the key to enter the COMP Mode when you
want to perform integration calculations.

* The following four inputs are required for integration
calculations: a function with the variable x; @ and b, which
define the integration range of the definite integral; and
n, which is the number of partitions (equivalent to N =
2") for integration using Simpson’s rule.

expression CJ) a ) b I n (0]

* Example: | (2¢° + 3x + 8) dx = 150.6666667
(Number of partitions n = 6)

(g 2 ) (X] (27) €3 3 ) (X] €D

sJ1s5JeB
Note!

* You can specify an integer in the range of 1 to 9 as the
number of partitions, or you can skip input of the number
of partitions entirely, if you want.

* Internal integration calculations may take considerable
time to complete.

* Display contents are cleared while an integration
calculation is being performed internally.

* Select Rad (Radian) for the angle unit setting when
performing trigonometric function integration calculations.

102



Matrix Calculations CMAT,

The procedures in this section describe how to create
matrices with up to three rows and three columns, and
how to add, subtract, multiply, transpose and invert
matrices, and how to obtain the scalar product,
determinant, and absolute value of a matrix.

Use the " key to enter the MAT Mode when you want
to perform matrix calculations.

MAT oo seenes (vooe) ] (wooe) (2]

Note that you must create one or more matrices before
you can perform matrix calculations.

¢ You can have up to three matrices, named A, B, and C,
in memory at one time.

The results of matrix calculations are stored automatically
into MatAns memory. You can use the matrix in MatAns
memory in subsequent matrix calculations.

Matrix calculations can use up to two levels of the matrix
stack. Squaring a matrix, cubing a matrix, or inverting a
matrix uses one stack level. See “Stacks” in the separate
“User’s Guide” for more information.

M Creating a Matrix

To create a matrix, press 6 (1) (1J(Dim), specify a matrix
name (A, B, or C), and then specify the dimensions
(number of rows and number of columns) of the matrix.
Next, follow the prompts that appear to input values that
make up the elements of the matrix.

MatAz23

2 rows and 3 columns

You can use the cursor keys to move about the matrix in
order to view or edit its elements.

To exit the matrix screen, press 08.
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M Editing the Elements of a Matrix

Press (2](Edit) and then specify the name (A, B, or
C) of the matrix you want to edit to display a screen for
editing the elements of the matrix.

H Matrix Addition, Subtraction, and
Multiplication

Use the procedures described below to add, subtract,
and multiply matrices.

12
* Example: To multiply Matrix A=| 4 0| by
-2 5
3-85
MatrixB:[—1 03 -4 012
24 1 12-20 -1
(Matrix A 3x2) @OoimEJA) B8 28

(Elementinpu) 1EB 283 48 08 285800
(Matrix B 2x3) @Joim(2)B) 2B 383
(Element input)
@18c8:s8804818m
(MatAxMatB) BJ(Mat) (J(A) E3
B)vat)(2)(B) B
* An error occurs if you try to add, subtract matrices whose
dimensions are different from each other, or multiply a

matrix whose number of columns is different from that of
the matrix by which you are multiplying it.

Ml Calculating the Scalar Product of a
Matrix

Use the procedure shown below to obtain the scalar
product (fixed multiple) of a matrix.

« Example: Multiply Matrix C=| 2-1| b 3([ 6—3])
p ply [_5 3] va( 83
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(Matrix C 2x2) 1) @) DimE)Cc) 28328

(Element input) 28 18 5838
(3xMatC) 38 BJvat) BJC) B3

H Obtaining the Determinant of a Matrix

You can use the procedure below to determine the
determinant of a square matrix.

* Example: To obtain the determinant of

2 -1 6
MatrixA= | 5 0 1 | (Result: 73)
3 2 4
(Matrix A 3x3) [ER[GIVIERITNE] = K] =
(Element input) 2cB@18sB8s80818
382848
(DetMatA) ) (1J(Det)

@ (Mat) D(a) B

* The above procedure results in an error if a non-square
matrix is specified.

B Transposing a Matrix

Use the procedure described below when you want to
transpose a matrix.

7 4

9 3

o Ol

* Example: To transpose Matrix B = [

58
79
43
(Matrix B 2x3) @Joim @) 28338
(Element input) 587848883801

(TrnMatB) ) 2)(Trn)
@)(Mat) 2)(B) B3
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M Inverting a Matrix
You can use the procedure below to invert a square matrix.

-3 6 -1
e Example: To invert Matrix C = 3-4 6
4-8 13
-04 1 -0.8
-1.50.5 -1.5
-0.8 0 -0.6
(Matrix C 3x3) OoimEc)s8as38a

(Elementinpu)y @ 3@ 6B @ 11B38 @48
B4 @sB 1380

(MatC™") Gva) Bl B3

* The above procedure results in an error if a non-square
matrix or a matrix for which there is no inverse
(determinant = 0) is specified.

H Determining the Absolute Value of a
Matrix

You can use the procedure described below to determine
the absolute value of a matrix.

* Example: To determine the absolute value of the matrix
produced by the inversion in the previous example.

04 1 08
15 05 15
08 0 0.6

(AbsMatAns) B)(Mat) (a)(Ans) B

Vector Calculations =

The procedures in this section describe how to create a
vector with a dimension up to three, and how to add, sub-
tract, and multiply vectors, and how to obtain the scalar
product, inner product, outer product, and absolute value
of a vector. You can have up to three vectors in memory at
one time.
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Use the ™9 key to enter the VCT Mode when you want
to perform vector calculations.

VCT ot (vooe) ] (vooe) (3]

Note that you must create one or more vector before you

can perform vector calculations.

* You can have up to three vectors, named A, B, and C, in
memory at one time.

* The results of vector calculations are stored automatically
into VctAns memory. You can use the matrix in VctAns
memory in subsequent vector calculations.

M Creating a Vector

To create a vector, press (1) (Dim), specify a vec-
tor name (A, B, or C), and then specify the dimensions of
the vector. Next, follow the prompts that appear input val-
ues that make up the elements of the vector.

Vector name Dimensions of vector
I :

|
VctA1J

= — Arrow indicates
direction you should
scroll to view other
I elements.

T
Element value

You can use the () and (] keys to move about the vec-
tor in order to view or edit its elements.

To exit the vector screen, press 08.

M Editing Vector Elements

Press (2])(Edit) and then specify the name (A, B,
C) of the vector you want to edit to display a screen for
editing the elements of the vector.

B Adding and Subtracting Vectors

Use the procedures described below to add and subtract
vectors.
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e Example: To add Vector A= (1 -2 3) to Vector B = (4 5
—6). (Result: (5 3-3))

(3-dimensional Vector A) (pim) J(A) 383

(Element input) 18 2838
(3-dimensional Vector B) OJoim (2)B) 383
(Element input) 4+B58 (] =]
(VCtA + VctB) BJ(vety J(A)

@ (vet) D) B

* An error occurs in the above procedure if you specify
vectors of different dimensions.

Ml Calculating the Scalar Product of
a Vector

Use the procedure shown below to obtain the scalar
product (fixed multiple) of a vector.

Example: To multiply Vector C = (-7.8 9) by 5.
(Result: (-39 45))

(2-dimensional Vector C) @MoimEJc) 28

(Element input) 7JsB98
(5XVctC) 583 BV E (o] = |

Ml Calculating the Inner Product of
Two Vectors

Use the procedure described below to obtain the inner
product (-) for two vectors.

* Example: To calculate the inner product of Vector A and

Vector B (Result: —24)
(VCtA-VctB) B(vet) J(A)
(] (3J(Dot)

@ (et D) B

* An error occurs in the above procedure if you specify
vectors of different dimensions.
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M Calculating the Outer Product of
Two Vectors

Use the procedure described below to obtain the outer
product for two vectors.

* Example: To calculate the outer product of Vector A and

Vector B (Result: (-3, 18, 13))
(VCtAX VctB) BBJ(vet) J(A)

@(ve) D (B) B

* An error occurs in the above procedure if you specify
vectors of different dimensions.

B Determining the Absolute Value of
a Vector

Use the procedure shown below to obtain the absolute
value (size) of a vector.

* Example: To determine the absolute value of Vector C
(Result: 11.90965994)

(AbsVctC) [ERSHER (9] =

* Example: To determine the size of the angle (angle unit:
Deg) formed by vectors A= (—10 1) and B =(120), and
the size 1 vector perpendicular to both A and B.
(Result: 108.4349488°)

cos 6 = (\QI—EI) , which becomes 6 = cos”(lﬁ"lg‘)

Size 1 vector perpendicular to both Aand B = ‘2 i gl
(3-dimensional Vector A) @MoimGJA) 383
(Element input) 1Bo0818
(3-dimensional Vector B) @Joim)(2)(B) 3B
(Element input) 182808

(VCtA-VctB) BB(vet) J(A) () (3J(Dot)
GBlvet) @)(B) B

109



(Ans=(AbsVctAxAbsVctB))
B O (8J(vet) J(A)
ER/ S ER[(z)]en] = |

(cos™'Ans) (Result: 108.4349488°) (=]
(VCtAXVctB) BJ(vet) (1J(A)
BRI =)

(AbsVctAns)
(VctAns-+Ans)

(Result: (- 0.666666666 0.333333333 —0.666666666))
(8)(Vet) (4](Ans) B ) B3

(8J(vet) (aJ(Ans) B3

Metric Conversions (Comp,

Use the key to enter the COMP Mode when you
want to perform metric conversions.

* A total of 20 different conversion pairs are built-in to
provide quick and easy conversion to and from metric
units.

» See the Conversion Pair Table for a complete list of
available conversion pairs.

* When inputting a negative value, enclose it within pa-
rentheses (J, 0.

* Example: To convert —31 degrees Celsius to Fahrenheit

i T

38 is the Celsius-to-Fahrenheit conversion pair number.
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e Conversion Pair Table
Based on NIST Special Publication 811 (1995).

To perform Input this To perform Input this
this conversion: | pair number: | this conversion: | pair number:
in —»cm 01 0z—(g 21
cm — in 02 g— o0z 22
ft >m 03 b — kg 23
m — ft 04 kg — Ib 24
yd > m 05 atm — Pa 25
m — yd 06 Pa — atm 26
mile — km 07 mmHg — Pa 27
km — mile 08 Pa —» mmHg 28
n mile > m 09 hp — kW 29
m — n mile 10 kW — hp 30
acre - m? 11 kgf/cm®— Pa 31
m? — acre 12 Pa — kgf/cm? 32
gal (US) — ¢ 13 kgfem — J 33
¢ — gal (US) 14 J — kgfem 34
gal (UK) — ¢ 15 Ibf/in? — kPa 35
¢ — gal (UK) 16 kPa — Ibf/in? 36
pc — km 17 °F - °C 37
km — pc 18 C—°F 38
km/h - m/s 19 J > cal 39
m/s — km/h 20 cal > J 40
Scientific Constants (comp,

Use the key to enter the COMP Mode when you
want to perform calculations using scientific constants.

e A total of 40 commonly-used scientific constants, such
as the speed of light in a vacuum and Planck’s constant
are built-in for quick and easy lookup whenever you need
them.



» Simply input the number that corresponds to the scientific
constant you want to look up and it appears instantly on
the display.

* See the Scientific Constant Table for a complete list of
available constants.

* Example: To determine how much total energy a person
weighing 65kg has (E = mc? = 5.841908662 x 10'%)

6505 28 (DB | 529908662

28 is the “speed of light in vacuum” constant number.

e Scientific Constant Table

Based on ISO Standard (1992) data and CODATA recom-
mended values (1998).

f . Input this scientific
To select this constant: p e ar
proton mass (mp) 01
neutron mass (mn) 02
electron mass (me) 03
muon mass (mu) 04
Bohr radius (ao) 05
Planck constant (h) 06
nuclear magneton (UN) 07
Bohr magneton (uB) 08
Planck constant, rationalized () 09
fine-structure constant (o) 10
classical electron radius (re) 11
Compton wavelength (Ac) 12
proton gyromagnetic ratio (yp) 13
proton Compton wavelength (Acp) 14
neutron Compton wavelength (Acn) 15
Rydberg constant (Re) 16
atomic mass unit (u) 17
proton magnetic moment (Lp) 18
electron magnetic moment (1e) 19
neutron magnetic moment (Ln) 20
muon magnetic moment (L) 21
Faraday constant (F) 22
elementary charge (e) 23
Avogadro constant (NA) 24
Boltzmann constant (k) 25
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To select this constant: Input this scientific

constant number:
molar volume of ideal gas (Vm) 26
molar gas constant (R) 27
speed of light in vacuum (Co) 28
first radiation constant (C+) 29
second radiation constant (C») 30
Stefan-Boltzmann constant (G) 31
electric constant (€o) 32
magnetic constant (LLo) 33
magnetic flux quantum (¢ o) 34
standard acceleration of gravity (g) 35
conductance quantum (Go) 36
characteristic impedance of vacuum (Zo) 37
Celsius temperature (7) 38
Newtonian constant of gravitation (G) 39
standard atmosphere (atm) 40

Power Supply

The TWO WAY POWER system actually has two power
supplies: a solar cell and a G13 Type (LR44) button battery.
Normally, calculators equipped with a solar cell alone can
operate only when relatively bright light is present. The
TWO WAY POWER system, however, lets you continue
to use the calculator as long as there is enough light to
read the display.

* Replacing the Battery

Either of the following symptoms indicates battery power

is low, and that the battery should be replaced.

* Display figures are dim and difficult to read in areas
where there is little light available.

* Nothing appears on the display when you press the
key.
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e To replace the battery Scr

@ Remove the five screws that ||
hold the back cover in place
and then remove the back
cover.

@ Remove the old battery.

@ Wipe off the sides of new
battery with a dry, soft cloth.
Load it into the unit with the
positive @ side facing up (so
you can see it).

@ Replace the back cover and secure it in place with the
five screws.

®) Press to turn power on. Be sure not to skip this
step.

Technical Information

B When you have a problem......

If calculation results are not what you expect or if an error
occurs, perform the following steps.

1. Press (2J(Mode) B to initialize all modes and
settings.

2. Check the formula you are working with to confirm it is
correct.

3. Enter the correct mode and try performing the calcula-
tion again.

If the above steps do not correct the problem, press the
key. The calculator performs a self-check operation and
deletes all data stored in memory if any abnormality is
detected. Make sure you always keep written copies of all
important data.

M Error Messages

The calculator is locked up while an error message is on
the display. Press B8 to clear the error, or press (€ or ()
to display the calculation and correct the problem. See
“Error Locator” for details.
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Math ERROR

¢ Causes
* Calculation result is outside the allowable calculation
range.
* An attempt to perform a function calculation using a
value that exceeds the allowable input range.
* An attempt to perform an illogical operation (division
by zero, etc.)

e Action
* Check your input values and make sure they are all
within the allowable ranges. Pay special attention to
values in any memory areas you are using.

Stack ERROR

e Cause
 The capacity of the numeric stack or operator stack is
exceeded.

¢ Action
« Simplify the calculation. The numeric stack has 10 lev-
els and the operator stack has 24 levels.
* Divide your calculation into two or more separate parts.

Syntax ERROR

e Cause
* An attempt to perform an illegal mathematical opera-
tion.

¢ Action
« Press (W or (] to display the calculation with the cur-
sor located at the location of the error and make re-
quired corrections.

Arg ERROR

¢ Cause
* Improper use of an argument

¢ Action
* Press () or (] to display the location of the cause of
the error and make required corrections.

115



M Order of Operations

Calculations are performed in the following order of prec-
edence.

@ Coordinate transformation: Pol (x, y), Rec (r, 8)
Differentials: d/dx*
Integrations: Jdx*
Normal distribution: P(*, Q(*, R(*
(@ Type A functions:
With these functions, the value is entered and then the
function key is pressed.
x3! )C2, X_1, X!, o1
Engineering symbols*
Normal distribution: —#*
X, %1, %2,
Angle unit conversions (DRG»)
Metric conversions**
(@ Powers and roots: A (), "V
@ ab/c
(® Abbreviated multiplication format in front of T, e (natu-
ral logarithm base), memory name, or variable name:
21, 3e, 5A, TTA, etc.
® Type B functions:
With these functions, the function key is pressed and
then the value is entered.
VL, log, In, €f, 10% sin, cos, tan, sin~', cos™,
tan~', sinh, cosh, tanh, sinh~", cosh™', tanh~", (-)
d*, h*, b*, 0*, Neg*, Not*, Det**, Trn**, arg*, Abs*, Conjg*
(? Abbreviated multiplication format in front of Type B func-
tions: 23, Alog2, etc.
Permutation and combination: nPr, nCr
o+
© Dot ()
X, +
o+, -
@ and*
@3 xnor*, xor*, or*
* Operations of the same precedence are performed from
right to left. ¢'In\™ 120 — *{In(\" 120)}
* Other operations are performed from left to right.
* Operations enclosed in parentheses are performed first.

-1
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* When a calculation contains an argument that is
a negative number, the negative number must be
enclosed within parentheses. The negative sign (-) is
treated as a Type B function, so particular care is
required when the calculation includes a high-priority
Type A function, or power or root operations.

Example: (-2)*=16
-2¢=-16

M Stacks

This calculator uses memory areas, called “stacks,” to tem-
porarily store values (numeric stack) and commands (com-
mand stack) according to their precedence during calcu-
lations. The numeric stack has 10 levels and the command
stack has 24 levels. A stack error (Stack ERROR) occurs
whenever you try to perform a calculation that is so com-
plex that the capacity of a stack is exceeded.
* Matrix calculations use up to two levels of the matrix stack.
Squaring a matrix, cubing a matrix, or inverting a matrix
uses one stack level.

* Example:
2X((3+
INEEN
M

[l2)E] [5l[6]

Numeric Stack Command Stack

@D | 2 x
@ (
@ | 4 (
@ | 5 +
® | 4 x
: 6] | (
+

 Calculations are performed in sequence according to
“Order of Operations” Commands and values are de-
leted from the stack as the calculation is performed.
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M Input Ranges

Internal digits: 12
Accuracy*: As a rule, accuracy is =1 at the 10th digit.

Functions Input Range

sinx |DEG | 0= |x| =4.499999999x 10"

RAD | 0= |x| =785398163.3

GRA | 0= |x| =4.999999999x 10"

cosx | DEG | 0= |x| =4.500000008x 10

RAD | 0= |x| =785398164.9

GRA | 0= |x| =5.000000009x 10

tanx | DEG | Same as sinx, except when |x|= (2r2-1)x90.

RAD | Same as sinx, except when |x|= (2n-1) xm/2.

GRA | Same as sinx, except when |x|= (2r-1)x100.

in-1
SITY o= || =1

cos™'x

tan-x | 0= |x| =9.999999999x10%

sinhx

0= |x| =230.2585092
coshx

sinh'x | 0= [x| =4.999999999x 10%

cosh™'x | 1= x =4.999999999 X 10%

tanhx | 0= |x| =9.999999999x 10%

tanh-'x | 0= |x| =9.999999999x 10"

logx/Inx | 0< x =9.999999999 x 10%

10° | -9.999999999% 10%= x = 99.99999999

" [-9.999999999x 10%= x = 230.2585092

Vx [0=x<1x10'

2| x]< 1x 10%

1x  ||x]<1x 10%; x %0

x| fx]< 1x 101
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Functions

Input Range

x!

0= x = 69 (x is an integer)

nPr

0=n < 1x10', 0= r = n (n, r are integers)
1= {n!/(n—-r)!} < 1x10'®

nCr

0=n < 1x10', 0= r = n (n, r are integers)
1= [n/{r(n-r)!}] < 1x10'®

Pol(x, y)

Ix[, [y =9.999999999% 10
(x2+)?) =9.999999999x 10%

Rec(r, )

0= r =9.999999999x 10%°
0: Same as sinx

oy

orn

|lal, b, ¢ < 1x101°
0=bc

|x|<1x101
Decimal «» Sexagesimal Conversions
0°0°0°= |x| =999999°59°

)

x>0: -1x10'%°<ylogx<100
x=0:y>0

x<0:y=n, Sl (n is an integer)
However: —1x10'% <ylog|x|<100

y>0:x*¥0

—1x10'%°<1/x logy<100

y=0:x>0

y<0:x=2n+1,—-(n = 0; nis an integer)
However: —1x 10" <1/xlog|y|<100

able

Total of integer, numerator, and denominator
must be 10 digits or less (including division
marks).

SD
(REG)

|x|< 1x10%

[y|< 1x10%

|n|]< 1x10%°

Xxon, yon, X, y:n¥0
xon—1,yon-1, A, B, r:n=0, 1
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