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CHamue u eo3epaujeHue

Ha Mecmo KpblwKu Kopnyca
KanbKynamopa

* Nepep Hayanom pa6otsi... @

Bo3bMuTE KPBILLKY KakK MOKa3aHO Ha WANIOCTPaLMK, BbiABUHLTE

YCTPOWCTBO 13 KPbILLKM.

o Mocne okoH4aHus paGoTbl... @

Bo3bmuTe KpbILLKY KaK MOKa3aHO Ha WANCTPaLmm, BblABUHLTE

YCTPOWCTBO U3 KPbILLKK.

e Bcerga 3agBuraite  YCTPOMCTBO B KPbIWKY CTOPOHOMN
Knaesmartypel. Hukorga He  3apBuraite  YCTPOMCTBO
B KPbILLIKY CO CTOPOHbI AWCIIIES.

ﬂpacuna mexHuKu 6ezonacHocmu

Mepen  MCMONb30BaHWEM  KanbKynsTopa — 00si3aTenbHO
npoyuTaiTe cneaylLLve npasmuna TEXHNKU 6e30MacHoOCTU.
JlepXxute WHCTPYKUMIO NOA  PYyKOWM nana pgoctyna K
Nonb30BaTENbCKOV MHDOPMALIMK.

OcTOpPOXHO

[JaHHbl  cumBOon  ucnonb3yeTcs  Aas 0603HaYeHus
nHbOpMaLmMm, KoTopasi, ECM ee NPOUTHOPUPOBAaTb, MOXET
MPUBECTYN K TENIECHBIM MOBPEXAEHWAM WM MaTepUanbHOMY
ylepOy.




Batapeu

* [Mocne u3BneyeHns Gatapew 13 KabkynsTopa noioxuTe ee
B 6e30MacHoe MecTo, B KOTOPOM OHa He MONaJeT B Pyku Ma-
NeHbKVIX IETeN 1 He ByZeT ciyyaliHo NporoyeHa.

e lepxuTe Gatapen B HEOOCTYMHOM A/ MaNeHbKUX AeTei
MecTe. Mpu cny4aitHoM NpornaTbiBaHUN HeMeAIeHHO obpa-
TWUTECh 3 KOHCYNbTaLMeN Bpaya.

® Hukorzia He 3apsxaiiTe Gatapen, He MbiTaiTeck pasbupars
6Gartapeu 1 He [onyckaiiTe KOPOTKOro 3amblkaHus. Hukorna
He nopBepraiite 6atapen NPSMOMyY BO3LEACTBUIO TENIOBO
BHEPIUN U HE YTUINNPYIATE VX MYTEM CXUraHUS.

© HenpaBuibHOE MCnonb3oBaHye Gatapeit MOXET NPUBECTU K
YTEUKE 1 MOBPEXAEHMIO OKPYXAIOLLWX NPEAMETOB, a Takke
MOXET CO3AaTb PUCK BO3rOPaHKIS 1 TENECHbIX MOBPEXAEHWIA.

© [0CTOSIHHO KOHTPONMPYIATE, 4TOOLI NPy 3arpy3ke Gatapen B
KasnbKynsTop CTOPOHbI BaTapeut ¢ nonoxuTensHbIM (D 1 oT-
puaTensHbIM O 3apsaoM Pacnonaranmcs NpaBuiLHO.

® 13BnekuTe Gatapelo 13 kanbkynsaropa, ecnu Bol He nnaHu-
pyeTe Nonb30BaTbCs KanbKyNSTOPOM Ha NPOTSXEHWUN [0N-
roro nepuoaa BpeMeHu.

® [lcnonbayiiTe ToAbko TOT TUN Gatapeit, KOTOpbIi ykadaH B
[aHHOM PYKOBOACTBE A1 JAHHOIO KanibKynsTopa.

Ytunusauus KanbKynaTopa

© Hukorzia He yTUAM3UpYiiTe KanbKysisiTop MyTem CXUraHms.
9TO MOXET NPUBECTY K HEOXVAAHHOMY B3PbIBY, 4TO CO3ACT
PUCK BO3ropaHmst 1 TENECHbIX MOBPEXAEHNIA.

® [loka3aHHble B HacTosLLEM PyKoBOACTBE Nonb3oBaTens n3o-
OpaxeHust AUCNNES ¥ UNMIOCTPALMK (Takvie Kak CUMBOSbI Ha
KNaBWLLax) 1CMOSL3YIOTCS UCKIIOYMTENBHO A1 UANIOCTPALIMM
1 MOTYT HECKOJIbKO OTAMYATLCS OT HaKTUHECKVIX U3LENNIA, KO-
TOPbIX OHU UNNIOCTPUPYIOT.

© B coziepxaHyie HaCTOSILLEro pykoBOACTBA MOTYT BHOCUTLCS U3-
MeHeHusl 6e3 NpeaBapuUTENbHOMO YBEAOMIEHMS.

Mepoi npedocmopoxHocmu

npu obpaweHuU ¢ KANLKYNAMOPOM

© 06si3aTeNbHO HAXMIUTE KaBuLLY (ON) nepes, TeM, Kak BOCMOSb-
30BaThCA KA/IbKY/IITOPOM B MEPBbIi pas.
OtpaboTaHHas GaTapes MOXET npoTekaTb, HYTO MPUBOAUT
K MOBPEXAEHWIO kanbkynsTopa 1 cboto B ero pabote. Hukoraa
He ocTaBnaiiTe 0TPabOoTaHHYI0 GaTapelo B KalbKynaTope.



* Barapesi, KoTopasi NOCTaB/IIETCA B KOMIUIEKTE C KarbKy-
NIITOPOM, HEMHOTO pa3psXaeTcs B NPOLIECCe NepeBo3KU
1 xpaHenus. U3-3a aToro moxert notpeGoBatbesi ee Gonee
paHHsis 3aMeHa B CPaBHEHUU C 0ObIYHBIM CPOKOM CJTYXObI
Garapeu.

© Huskwuii ypoBeHb 3apsiaa 6aTtapen MoOXeT NPUBECTU K UcKa-
XXEHMIO COAEPXMMOro NaMsT! UNK ee NOJIHOI noTepe. 3a-
nucbIBaiiTe Ha Gymary Bce BaXHble AaHHbIe.

© U3GeraiiTe MCMONMb30BaHUS U XPaHEHUs! KanbKynsitopa B
MecTax, NoABepXEeHHbIX Nepenaaam Temneparyp.

OyeHb HU3KAs TeMrnepaTypa MOXET MPUBECTU K 3aMepsieH-
HON peakLum aucnnes, NoNHOMY BbIXOZY AVCTNEN U3 CTPOS U
YMEHbLLIEHMIO cpoka cnyx6bl 6aTapen. Kpome Toro, He peko-
MEHIYETCS OCTaBNSATb KaIbKYNISTOP MOZ NPSIMbIMU COMHEYHbI-
MU fy4amu, psioM C OKHOM, psiAoM ¢ oborpesaTenem nam B
Kaknx-mbo Apyrux MecTax, rae OH MOXeT NofBepraTbCs BO3-
[LIEVICTBMIO O4EHb BLICOKMX TEMMEPATyp. Tennosas SHeprvist Mo-
XeT NPVBECTM K 06eCLIBEYMBAHMIO M fedopmaLyn kopnyca
KanbKynsiTopa 1 NOBPEXAEHMIO BHYTPEHHUX CXEM.

© U3Geraiite MCNONb3C W X[ KanbKynsropa s

MecTax ¢ 60/bLUMM KONIUYECTBOM BAAru v nMbuUin.
Hvkraa He OCTaBAAVTe KasbkyNISITOP B MECTaX, A€ Ha Hero Mo-
ryT nonacTb 6pbI3rvt BOAbI ¥ rae OH noageprancs Obl Bosnei-
CTBMIO GONBLLIOTO KONMYECTBA BaArvt Ui Nbinu. Takue yCnosws
MOIYT MPUBECTU K NOBPEXAEHIO BHYTPEHHVIX CXEM.

* Hukoraa He ponyckaiite NnafieHns KanbKynsaropa unm Ka-
KOro-nu6o CUNbHOro yAapHOro BO3AEHCTBUS.

© Hukoraa He crubaiite KanbKynsaTop.

He HocuTe KanbkynsTop B kapmaHe Gpiok Unu B ApYroii nioTHO
NpUNeratoLLEen K Tefly OAeXE, B KOTOPOV OH MOXET MHyTbCS.

© Hukoraa He nbiTaiitecb pas3duparb KasnbKynsaTop.

© Hukoraa He HaXuMaiiTe Ha KIaBULLIM KanbKynsTopa Lwa-
PUIKOBOI PYYKOW MU APYTMMU 3a0CTPEHHbIMU NpeaMe-
Tamu.

o [ing NpoTUpaHUA HaPYXHbIX 3/IEMEHTOB KanbKynstopa

MUCNONb3YITe MArKYIO CYXYIO TKaHb.
Ecnv kanbkynsitop 3arpsi3HWICs, NPOTpUTe ero TKaHblo, CMO-
YeHHOII B ClaboM BOZSHOM PAcTBOPE HEMTPanbHOro GbITOBOrO
uucTALLero cpeacTsa. Mepen NPOTPaHMEM Kanbkynstopa Bbl-
XMUTE N3 3TON TKaHU BCO U3ObITOYHYIO BRary. Hukoraa He wc-
NONb3YWTE PACTBOPUTEND, OEH3VH UV APYTUE NETYYME peareH-
Thl L1 YUCTKU KaNbKynsTopa. 3T0 MOXET NPUBECTY K YAANEHUIO
nporneyaTaHHo pa3mMeTKM v NOBPeaMTb KOpryC.




Mepeo Hauanom pabomel

B Pexxumbl
I'Iepep, Ha4yanoM BbIHUCNEHMIA HeOﬁXO,D,I/IMO BBECTU npaanbeuZ
PEXKUM, Kak 3TO NMokasaHo B TaﬁJ'IVILLe HWXe.

JAns coBepLUeHNs AaHHOTO BeeauTe faHHyl0 [ns BBOAA
BMaa 3 F
S::sg:gfmszMﬂwecme [ED) COMP
BbI4MCAEHNS KOMMEKCHBIX YKCen @ CMPLX

CTaHgapTHOE OTKIOHEHNE (D] SD

BblumCreHs perpeccum 2] REG
Base-n sbluvcneHns 3) BASE
PelLLieHie ypasHeHMit (D] EQN
MaTpuHbie BbIYMCTEHMS [E3] MAT
BeKTOpHbIE BLIMMCAEHMS @) VCT

® [Ipn HaxaTum KnasuLLn 6onee Tpex pa3 oTobpaxaroTcs
3KpaHb! JOMOHUTENbHBIX HACTPOEK. DKPaHbI AOMNONHUTENBHBIX
HaCTPOeK OnvcaHbl B pasaenax faHHOro pyKOBOACTBA, Npes:-
Ha3Ha4€eHHbIX /151 IBMEHEHUSI HACTPOEK KasbKynsTopa.

© B naHHOM PyKOBOZCTBE Ha3BaHVie PEXMA, KOTOPbI HeoBXoaw-
MO Bbl6paTb ANA COBepLUEHUs OnUCaHHbIX Bbl‘-WICJ'IeHI/IVI, yKasaH
B OCHOBHOM 3aroJioBKE KaX/ioro paszena.

Mpumep: RS
KOMMEKCHbIX Ynucen

A O6partute BHUMaHue!
e [ina BO3BpaTa pexuma BbIHUCNEHWS U BO3BpATa HACTPO-
eK B WUCXOOHOE MOJsIoXeHWe, MNoKa3aHHOe HWXe, HaXMUTe

(2] (Mode) B3

Pexxm BbluvCnEHS: COMP

EnuHuua navepenms yrna: Deg (rpamychl)
MpencTasnexue ymicen

B 3KCMOHEHLIMANbHOM hopme: Norm 1, Eng OFF
Mpencrasnexve B popme

KOMIIEKCHBIX YKCen: a+bi

Mpencraenexve yucen B ApoOHOA popme:  ab/c

[JecatnyHblil paspenvrens: Dot (Touka)



© YKasaTenm pexvima nosiBaTCs B BEPXHEN 4acTv gucnnes, Kpo-
Me ykasatenein BASE, KoTopblii NOSIBATCA B 4acTv avcnies,
0TOBPaXaloLLeit SKCNOHEHTY.

® JlHxeHepHble CMBOILI MY nepexoze B pexum BASE asToma-
TUHECKW OTKIIIOHAOTCS.

© Bbl He MOXETE BHOCUTb U3MEHEHUS! B €AVHULIbI UIBMEPEHMS yra
WM opyrue HacTponkn GopMbl NPeaCcTaBAeHUst Ha avcnnee
(Disp), noka kanbkynstop HaxoauTcs B pexume BASE.

® Pexxmbl COMP, CMPLX, SD n REG mMoryT vcnonb3oBatbes
B COYETAHWM C HACTPOMKaMM eUHUL, UBMEPEHUS yra.

© 06si3aTeNIbHO NPOBEPLTE TEKYLUMIA PEXMM BblumcneHus (SD,
REG, COMP, CMPLX) 1 HacTpoikvi €aMHUL, U3MEPEHNS YA
(Mpapycbl (Deg), Pagmanbl (Rad), Mpaasl (Gra)) nepes, Havaniom
BbIYMCIEHNS.

® Haxartne Ha knasuwy 6onee AByX pa3 BbIBOAWUT Ha Avicniein
[LOMNONHUTENbBHBIE  9KPaHbl  HACTPOEK. JKpaHbl  HACTPO-
€K OnuCbIBAlOTCH B Tex paspenax [aHHOro PyKOBOACTBA,
B KOTOPbIX OHY PaKTUHECKY MCTMONb3YIOTCA 151 U3MEHEHNS Ha-
CTPOEK KanbKynsropa.

© B naHHOM Pyk0OBOZCTBE Ha3BaHVie Pexma, KOTopbIi Heobxomm-
MO BbIGPATh [/151 COBEPLLIEHVIS OMMCAHHBIX BbIMMCIEHWIA, Yka3aH B
OCHOBHOM 3ar0J1I0BKe K&XA0ro pa3aena.



H NMapameTpbl BBOOA

© O6n1acTb NaMsITH, UCMONb3yeMast 1S BBOAA BbIYUCTIEHUS, MO-
XeT comepxatb 79 «Laros». Kaxapiii pas, koraa Bel HaxvmaeTe
Ha LMdPOBYIO KNABWLLY MM Ha KNaBuLLy apudMETUHECKOI one-
pauv (ED, B3, E3, B3), vcnonb3yetcs oavH war. Micnonb3o-
BaHe KHOMOK [#F) N (ix) He 3aHMMAET LLara, TakvM 06pasoMm,
BBOLL &Y , K NpUMeEpY, 3aHUMAET TOMNBKO OAMH LLAr.

® Bbl MOXETe BBECTV 0 79 LUAroB 3a 0AHO BbluvcieHne. Kaxapii
pas, koraa Bbl BBOAWTE 73-4 LLar 1to6G0oro BbIMMCIEHUS, KYPCOP 13-
MeHsieTes € «_» Ha «llb, 4TOObl NPeLyNPeaunTb 0 TOM, YTO NaMsITb
3akaHumBaetcst. Ecnn Heobxonmmo BecTv Gonee 79 Lwaros, Bbl
[LIO/XHbI PA3AENTL CBOE BbIYMCTIEHE HA ABE Uik Bosee YacTu.

© [py HaxaTuy Ha KnaBuLLY (Ans) BOCNIPOU3BOAWTCS MOCNEAHMI
NOMyHEHHBIA PE3YNLTaT, KOTOPbIA MOXET BbITb MCMONL30BAH B
nocneayiowem BoiuucneHn. CMotpute «[amsiTb nocnenHero
pesynbTata» ans 6onee noapobHo MHdopMaLwn 06 NCnonb-
30BaHUM KSTaBMLLM (Ans),

Hl BHeceHue ucnpaeneHuii BO BpeMsi BBoAa

 [icnonbayiite (< 1 () Ans NnepeMeLLieHnst Kypcopa B HyXHOe
NOSIOXKEHNE.

© HaxxmuTe Ha (DEL) oS yaaneHuns Yucna uim GyHKLWN B TEKYLLER
no3vLmMmM Kypcopa.

® Haxxmuite Ha (INs) o151 nepexopa Ha kypcop BeTaekv - 3. Kora
KYPCOp BCTaBKW HAXOAWUTCS Ha AUCT/Iee, BBOAMMOE 3HaueHe
[106aBnsieTcs B MECTO Kypcopa BCTaBKM.

® Haxartve Ha () (ins) unv (£ BO3BpaLLaeT Kypcop 13 nonoxe-
HYIS BCTABKU B HOPMAJTbHOE MOJOXEHVE.

[ | ¢’yHKuVI9I BOCnpou3eeneHus

® Kaxaplii pa3, korga Bbl BbINOMHSETE BbIYMCIEHWE, DYHKUMS
BOCMPOV3BEEHUS COXPaHAET GOPMYITy BbIMCIEHVS 1 ee pe-
3ynbTaT B NamsTy BOCNpou3seaeHns. Haxatve knasuium (a)
nokasbizaet Gopmyny 1 pesynstar nocieaHEro COBEPLLEHHOTO
Bbl4MCEeHVs. [TOBTOPHOE HaxaTue Ha (A nocnefoBaTensHo (oT
HOBBIX K CTapbiM) 0TOBPAXAET MPEabIaYLLME BbIMUCTIEHNS.

© Haxartue knasuLum (< unm (B>, koraa Ha aucniee 0To0paxeHo
BbIYVCIIEHVIE 3 MAMSITU BOCMPOV3BEAEHNS, MEPEKioYaeT Ha
9KpaH penakTMpPoBaHus.

® Hax@atve knasuium (<) vnv (3] cpasy e nocre 3aBepLUeHus
BbI4MC/IEHNS NMOKa3bIBAET AKPaH PEAAKTUPOBAHMS A1 AAHHOTO
BbIYCTIEHNS.




® Haxatne Ha He CTMpaeT namsiTb BOCnpousseneHus, Bbl
MOXETe MOCMOTPETb MOCNEAHEE BbIHUCNEHWE faxe focne
Haxatvs (9.

© O6beM NamsTV BOCMPOU3BEAEHUs paBeH 128 Gutam ana xpa-
HEHUSI KaK BbIPAXEHUI, TaK M Pe3yNbTaToB.

 [amsiTb BOCMPOM3BEAEHNS OUMLLIAETCS MOBLIM U3 HiKenepe-
YWCNEHHbIX AENCTBUN:

Korga Bbl HaxxumaeTe Ha knaswLuy (oN).

Koraa Bbl nepeksioyaete pexvimbl U HACTPOKY B MCXOAHOE CO-

CTOSIHVE HKATUEM 2)wm(E)B

Korpa Bbl nepexoanTe U3 0gHOro pexuma B Apyroi.

Korpa Bbl Bblk/lO4a€eTe KanbkynsTop.

H JlokaTop owwmn60ok

Haxatvie Ha () vnu (<) nocne nosiBieHns ownoK nokasbiBaeT
BbIYMCIIEHNE C KYPCOPOM, PACMONOXEHHBIM B MECTe 0BHapyxe-
HUS OLLINOKM.

| MyﬂbTI/l-Bblpa)KEHVIil

MynbTU-BbIpXXEHWE — 3TO BbIpXEHVe, COCTOsILLEE M3 [IBYX UNK
60n1ee MEHBLLIX BbIPKEHWIA, KOTOPbIE COEAMHEHBI [IBOETOHMEM (:).
o Mpumep: Cnoxmts 2 + 3 11 3aTEM YMHOXUTL Pe3ynibTar Ha 4

c@smOmEsa| >0 5.

Ansx4
a 20.

B dopmatbl npeacTaBneHns yucen
B 9KCNOHEHLUManbHoi popme

[LaHHbIi KanbkynsTop cnocobeH oto6pasuts fo 10 CUMBOMOB.

Bonblune 3HaYeHNs aBTOMATUYECKN OT06pa)KaIOTC5'I C MOMOLLbIO

9KCNOHEHUMANBLHOrO NpeacTaBneHus. Mpu paboTe C AECATUYHbI-

MU 3HaYeHnsIMn Bbl moxeTe Bbl6paTb OOVH 13 OBYX CDODMaTOB,

KOTOpble onpenendtoT, B Kakux Ciyyasx UCnosib3yeTcst 3KCrno-

HEeHUMasibHOe NnpeacTaBlieHne.

.ﬂ,ﬂﬂ N3MEHEHWST NPeacTaBNeHnst YACEN B 3KCI'IOH€HLI,VI6J'II:HOVI
dopme HaxXMUTE KnaBuLLy HECKOJbKO pas, noka Bbl He
NepeKIioYNTECH Ha 3KPaH HAaCTPOEK NPeLCTaBNeHns Yicen B
SKCHOHEHLLMaﬂbHOIZ cucreme, MoKa3aHHbIN HUXe.

Fix Sci Norm




© HaxmuTe Ha (3. Ha akpaHe Bbibopa dopmara, KoTopblii NosiBUT-
s, HaxmuTe (1) ans Bbibopa Norm 1 vamn (2] ans Norm 2.

* Norm 1

C Norm 1 3KCrnoHeHUManbLHoe NpeacTaB/ieHNe aBTOMATUYECKM
1CMOMb3YeTcs Af1st LieMbIX YUCEN C KOSIMYECTBOM 3HakoB Gonee
10 1 BECATUYHBIMU 3Ha4YeHVsIMK ¢ Bonee Yem ABYMS| feCsTuY-
HbIMV 3HaKaMu.

* Norm 2
C Norm 2 aKCroHeHUManbHOE NPEACTaBNEHNE aBTOMATNHECKN
UCMOMb3YETCs LS LIENbIX YYCEN C KONMYECTBOM 3HAKOB 60/1b-
wwe 10 1 fecaTUYHBIMM 3Ha4YeHVsIMM € Bonee Yem [EBSTHIO Ae-
CSATUYHBIMY 3HaKaMW.

© Bce npvmMepbl, NPeacTaBaeHHble B AaHHOM PYKOBOACTBE, Mo-
Ka3bIBAIOT Pe3yNbTaThl BbIYUCIEHNS C MCMONb30BaHMEM HOp-
maraNorm 1.

B [ecatnyHblii pagpenvTesib U CUMBOSbI

pasaeneHunsa uenoun 4yactu

Bbl MOXETE Mcnonb3oBaTh akpaH HacTpoek avicnnes (Disp) ans

OnpeneneHn s CUMBOJIOB, KOTOPbIE Bbl XOTWTe MCMONb30BaTh B

KayecTBe AECSTVYHOrO pasfenuTens U Pa3aennTens Yucen yYe-

pes kaxaple 3 paspsaa.

© [119 U3MEHEHS1 HACTPOEK [IECATUYHOIO pasaenuTens 1 pas-
[ENUTENBHOMO CYMBOMA B LIENOM 4acTU MHOMO3HAYHOrO YMC-
na HaXmuUTe  KIaBuLly
HECKOSbKO pa3, rnoka Bbl He Disp
NEPEKIOYNTEC HA [aHHbINA
3KpaH HaCTPOEK.

© OTo6pa3suTe akpaH Bbibopa.

0

® Haxmute umdposyto knasuy (1) wnm (2]), COOTBETCTBYIO-
LLIYIO HACTPOWiKaM, KOTOpble Bbl XOTWTE NCMOMb30BaTb.

(3] (Dot): Touka ons oTaeneHvs AecaTUYHON Apobu OT Lenoro

yucna, pasaenuTesib MHOro3HayHoM LIENON YacTu B BUAE 3ansTon

(2] (Comma): 3ansiTas ans oTAENeHVs AeCSTUYHON ipo6Y OT LIenoro

uucna, pasaenvTesb MHOro3HauqHOM Lo HacTu B BAAE TOYKM

l COpoc HacTpoek KanbKynaTopa

® BLINOJHUTE CREAYIOLLME OnepaLmm, cimn Bbl xoTuTe NpruBecTn
HACTPOVIKM KaslbKy/iTOpa B UCXOAHOE COCTOSIHUE, MW €Cnm Bl
XOTUTE O4YUCTUTb NaMATb BOCMPOU3BEAEHNS N NEPEMEHHbIE.

G(Bee) B




BoulyucneHus mamemamu4ecKux

evipaX<eHul U pyHKyuu COMP,
pedakmupoeaHus

ECnn HyXHO MPOM3BECTU BBLIMMCIEHWS C MaTEMATUHECKMU
BbIPXEHWSIMY WiV PELAKTVPOBATH BbIPAXKEHWS, UCTIONb3YNTE
KnasuLLy (wod anst Bxoaa B pexim COMP.

H Konus BocnpouseeaeHus
Konwsi Bocnpon3BeaeHyisi No3BONSET BbI3bIBATb HECKOSLKO Bbl-
PaXeHuii 13 NamsiT BOCMPOV3BEAEHNS, YTOObI COEAUHSTL UX B
MYTBTV-BbIPQKEHNIS HA SKPaHe.
¢ Mpumep:
B namsiTv BOCNPOU3BEAEHNS COOEPXKUTCS:
1+1
2+2
3+3
4+4
5+5
6+6
MynbTtu-Boipaxenue: 4 +4:5+5:6 + 6
Mcnonbayiite knasuiuiv (A) v (Y] st 0TO6paxeHus BblpakeHs
4+4.
Haxmure () () (KOMUPOBATD).
© Bbl Taioke MOXeTe pefakT1poBaThb BbIPAXEHWS Ha Aycrnee u
BbIMNOMHATL MPOYME [EACTBUS C MYNbTU-BblpaXeHusMu. Cwm.
«MynbTy-BbIpXEHWs» B JAHHOM «PyKOBOACTBE MO/b30BaTES .
© KonupyioTcst TOMbKO Te BbIPaXeHWsl, KOTOpble B NaMsiTV BOC-
NPOU3BELEHUS HAYMHAKOTCS C 0TOOPAXAEMOTO B TEKYLLMIA MO-
MEHT BbIPXEHUs! 1 3aKaHYVBAIOTCS NOCNELHVIM BbIDAXKEHUEM.
Huuero 13 Toro, 4To 6110 40 0TOOPAXKAEMOTrO BbIPAXEHWS, HE
KOMMpyeTcs.

H NMamsaTs CALC (COMP, (CMPLX,

 MamsaTb CALC no3BosnisieT BpeMeHHO COXpaHsiTb Matemaruye-
CKO€ BbIpa>XEHMEe, KOTOPOE HY>XXHO BbIMOJIHUTL HECKOJIbKO pa3
C HECKOJIbKUMU BeNnimHaMu. Kak Tonbko Bbl COXpaHuTE BbIpa-
XeHue, ero MOXHO BbI3BaTb 13 MAMSATU, BBECTU BEIMYMHbBI HA
MecTa NepemeHHbIX 1 JIerko 1 6bICTPO PaccumTaTh PeayskTar.



© Bbl MOXETe COXPaHUTb OBHO MaTeMaTUYeckoe BbIPaxeHWe,
conepxaliee oo 79 waros. O6paTuTe BHAMaHWE, YTO NamsiTb
CALC moxeT BblITb 1CMOb30BaHa B TONLKO B pexvimax COMP
n CMPLX.

© SKpaH BBOZA NEPEMEHHBIX MOKA3bIBAET 3HAYEHUS!, MPUCBOEH-
Hbl€ NePEMEHHBIM Ha [iaHHbI i MOMEHT.

© Mpumep: Paccuntats pesynsrar gna Y =X2 + 3X - 12, npu X =
7 (Pesynbtar: 58), n npu X =8 (Peaynbrar: 76).

(BBeauTe pyHKLMIO)

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

© OBpatnTe BHUMaHE, YTO BbIpaXeHue, KOTopoe Bbl coxpaHsie-
Te, CTUPAETCH Kaxapl pas, koraa Bel HauvHaeTe apyroe nen-
CTBVE, MEepeksIioyaeTeCh HA [PYroi PexviM vnv BbIKloHaeTe
KanbKynsTop.

B ®yHkums SOLVE

DyHKUms SOLVE No3BonseT peLumnTb BblpaxeHue ¢ UCnonb3oBa-

HVEM Hy>XHbIX Bam 3Ha4eHUi nepemeHHbIx 6e3 HeoOX0AMMOCTH

npeoBpa30BaHms UK YMPOLLEHNS BEIDXEHNS.

 Mpumep: C - Bpemsi, 3a KOTOPOE NpeAMET, BPOLLEHHBIN Bep-
TVKaJIbHO BBEPX C HAYa/IbHOW CKOPOCTBIO A, AOCTUMHET BbICOTHI
B.

Mcnonb3yite hopmMyny HKe ANs pacyeTa HavanbHON CKOPOCTN

A s BbIcoTbl B = 14 MeTpoB v Bpemerm C = 2 cekyHAbl. Yckope-

H1e cBoboaHOro nadeHns 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 HadaNbHble 3HAYEeHUs (MpeanonaraemMble 3HaYeHMsl)
CLeNaioT NoJy4eHNE PELLIEHNSt HEBO3MOXHBIM. B Takom ciydae
nonpobyiiTe BBECTW APYroe 3Ha4eHne, KOTopoe, kak Bbl npea-
nonaraete, GyneT 6/13K0 K PELLeHWIO, 1 caenainTe Bblumcne-
HVie eLLe pas.

© DyHkums SOLVE MOXET BbITb HE B COCTOSIHUN HAWTV peLLEeHNe,
JlaXe eCIN OHO CYLLECTBYET.

© B cBA3U C onpeaeneHHbIMY 0COBEHHOCTAMM 3akoHa HbtoToHa
MOTYT BO3HVKHYTb TPYAHOCTU C peLLeHneM yHKLMIA crepyto-
LLWX BILOB.

Mepuoandeckme dyHKLMKM (Hanpyrmep, Y = Sin x)

DyHKLK, rpadviky KOTOPLIX MMEIOT Pe3KMe HaKIOHbI (Hanpu-
mep,y =e', y = 1/x)

PaapbiBHbIe GyHKLMY (HaNpumep, Y = X)

® ECnv BbIPQXEHVE HE BKITOHYAET 3HAK paBeHCTBa (=), PpyHKumS
SOLVE BblgaeT peLuenmne 415 Bolpaxenus = 0.
OcHogBHble 8blYUC/IeHUA comp

B ApudmeTryeckue BbiMUCIEHUS

Mcnonbayiite knasuLLy (og ans Boibopa pexuma COMP, ecnn
Bbl x0TUTE COBEPLLINTL OCHOBHBIE BbIHMCIEHNS.

© OTpULATENbHBIE 3HAYEHWS BHYTPY BbIUCIEHNS AOMKHbI ObITh
3aKIto4EHbI B CKOOKM.

sin—1.23 — () (O 1.230)

© OTpuuATeNbHbIN MoKasaTesb CTENeHU 3aKiioyaTb B CKOOKM He
0693aTenbHo.

sin2.34 X 10° — 2.34 5
e Mpumep 1:3X(5%x107°) = 1.5x 107
3E5 8
eMpumep2: 5x(9+7)=80 SEAAOIB700E
© Bbl MOXeTe NponycTuTh Bee onepatwmn () o0 B3,



B [JpoGHbie onepauun

¢ [1p0GHbI€ BbIYUCIIEHNS

© 3HaueHNsi aBTOMATMYECKM OTOOPAXaloTcs B AECATUYHOM
npeacTaeneHun, ecnv obuuee KoNMYecTBO 3HAKOB [POBHONM
BEJ/IMYMHbI (LENoe + YUCIUTENb + 3HameHaTenb + pasaenu-

TeNbHble 3HakM) npesbiaeT 10.
2 1 13

*Mpumep1: —+ —= —
pumep 3 5 15

2331058 13,15.%

1 2 11
© Mpumep 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 BbIMMCTEHNI, B KOTOPbIX CMELLIaHbl POGHbIE U Ae-
CSATWYHbIE 3HAYEHUS, BCErAA NoKasaHs! B AECATUYHOM Gopme.

¢ [IpeoOpa3oBaHne gecaTu4Has
Apo0b <> 00bIKHOBEHHas APO0b

© |/lcronb3yiiTe onmcaHHyto HKe onepaumio Ans npeobpasosa-
HUSI PE3YNLTATOB BbIYMCIEHNS U3 AECATUYHON Apo6U B 0ObIK-
HOBEHHYI0 Aip0obb 1 06paTHO.

© O6paTtiTe BHUMaHM1e, YTO BbIMOJHEHME NPeobpa3oBaHs Mo-
XET 3aHSTb [10 ABYX CEKYHA,.

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

2758275 ]
-



eMpumep2: 1
o 0.5 (06bIKHOBEHHAS ¢ AECATNYHAS)

Rl | —r

¢ [Ipeobpa3oBaHne CMeLLaHHas
ApoOb > HenpaBwuibHas Apoob

e Mpumep: 1 % — %

168268 @ [ L2aR
e

© Bbl MOXETE VCMOob30BaTh 3kpaH HacTpoek avcnnes (Disp) ans
onpenenexys dopmata Aucnies, Korna pesynsrar Bbluuche-
HUsl 0BbIKHOBEHHOV IpO6U GOJIbLLIE €AMHNLII.

© [Ins n3ameHeHus popmata 0TobpaxeHunst 0BbIKHOBEHHOM [po-

611, HAXXMITE Ha KIIABMLLIY (o) HECKOMbKO pa3, Moka Bbl He nepe-
KIIOYUTECH Ha AKPaH HACTPOEK, Kak 3TO MOKA3aHO HIIXE.

Disp
1

© OT06pasnTe akpaH Buibopa.
[ERS)
® Haxkmute Ha umdposyto knaswwy (1] vnm (2]), koTopasi co-
OTBETCTBYET HACTPOIKaM, KOTOpble Bbl XOTWTE MCNONb30BaTh.

(A)(ab%): CmewwanHas apobs
(2)(d/c); HenpasunbHas ipo6b

® Ecnn Bbl nonbiTaeTech BBECTV CMELLIAHHYIO Apobb, koraa Ha
ovcnnee BbibpaHa ¢hopmMa oTobpaxeHns aaHHbIX d/c, npou-
301eT oLnbKa.



[ | HPOLLEHTHbIe BblYUCNIEHUNA
© [Mpumep 1: ns soiarcnenuns 12% ot 1500 (180)
1500 12

e Mpumep 2: N7 BbMUCAEHUS MPOLEHTHOTO COOTHOLLEHMUS
600 880 (75%)

660 &3 880
© Mpumep 3: na nobasnenus 15% k 2500 (2875)
2500 15
© Mpumep 4: Ansa ymeHbwerns 3500 Ha 25% (2625)
3500 E3 25 2

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

168 €3 98 B3 734 B3 (i3

(A B3 20 a2

*

* Kak nokasaHo 3[1ecb, ecnivi Bbl XoTuTe 1CNonb30BaTh 3HA4YEHe
TekyLLiel NamMsTV NOCEAHEro pesynbTata B BbIMMCIEHUN HALL-
6aBku 1M Ckmaki, Bam HEOGX0AMMO yKa3aTb 3HAYEHUE nams-
TV MOCNEHEro pesysbTara B KaYecTBe NepemMeHHoM, a 3atem
1CNO/b30BaTh €€ B BbIMMCNEHNN HAR0aBKV/CKMaK1. 3T Npo-
VICXOAMT NOTOMY, YTO BbINOJIHAEMOE BbIYVCIIEHWE MPY HAXATUM
COXpaHsIeT PesynbTaT B NaMsTi NocienHero pesynsrata [o
TOro, Kak ByieT Haxara KnaBuLLa .

© Mpumep 6: Ecnv k TecToBOMy 00pasLy, KOTOPbIN 13HAYaIbHO
Becwn 500 rpamm, fo6asneHsbl 300 rpamm, kakoBo ByaeT npo-
LIEHTHOE YBENMYeHNE B Bece? (160%)

300 E3 500

© Mpumep 7: KakoBbl ByayT NPOLEHTHbIE 3MEHEHWS, ECNV Be-
nnunHa Boapactet ¢ 40 1o 46? Aecnm o 48?  (15%, 20%)

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



M Boluncnexnve rpapgycoB, MUHYT, CEKYH[,

®Bbl MOXEeTe BbIMOHATL LLECTUAECATEPUYHBIE BbIMUCIEHNS
B rpagycax (4acax), MHyTax M CekyHaax, a Takke npeob-
Pa3oBbIBaTL LIECTUAECATEPUYHbIE 3HAYEHWSI B AECSATUYHbIE
1 obparHo.

* Mpumep 1: Mpeobpa3oBaHue AECATUMHOTO 3Ha4eHus 2,258
B LLIECTUAECATEPUYHOE 3HA4EHME 1 3aTem 06paTHO B AECHTUY-

HOE 3Ha4eHme:
2258 83 2.258
2°15°28.8
2.258

L4 npumep 2: BoinonHexve ClneayloLwero BblHNCIeHns:

12°34'56" x 3,45
12 34 () 56 ) €3 3.45 B [ 43°24°31.2
B dyHkuvnm FIX, SCI, RND
.ﬂ,ﬂﬂ N3MEHEHUSA HACTPOeK ONA KonyecTBa AeCATUYHbIX 3Ha-
KOB, KOMMYECTBa 3Ha4YaluMx pa3psigoB UM 3KCMOHEeHUMab-
HOro copmara oTobpaxeHnst AaHHbIX Ha AKpaHe HaXmuTe

KITaBMLLY  HECKOJIbKO pa3, Noka He NepekiounTeCh Ha AKpaH
HaCTPOEK, NOKa3aHHbIMA HUXeE.

Fix Sci Norm

® Haxxmute Ha umdpoByto knasuwy ((1,(2] wam (3]), koTopast
OTBEYaEeT 3a N1EMEHT HACTPONKW, KOTOPLINA Bbl x0TUTE N3Me-
HUTb.

(Fix): Konn4ecTso [eCATUYHbIX 3HaKOB

(2] (Sci): KonnuecTBo 3HauaLLwix paspsnos

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

anb-Ho hopme

eMpumep 1: 200 ~7 X 14 =

2083763 1489

(OToBpaxaeTcs Tpu . FIX
[DeCATVUHbIX 3Haka) —~ (MODEJx==en @ (F|X) (€3] 400.000%



e T hoomcerst 200 E37 B3 28.571%
148 400.000%

Hwxe onmcaHo BbINOMHEHVE TOrO XK€ BbIMVCAEHUS C UCMONb30-
BaHMEeM yKa3aHHOro Kofim4ecTsa AeCATUYHbIX 3HAKOB.

0083782 28.571%
(BHyTpeHHee okpyrnetue) 28571 00
148 399.994%)

© HaKMuTE [oog) == (3)(Norm) (3] ans 04MCTKY XapaKTEPUCTUKI
Fix.

e Mpumep 2: 1 + 3, oToBpaxkaemblit pesynsTaT ¢ TpeMs 3Hava-
LMK paspsigamm (Sci 2)

----- PACEHIPIRY + k] =]

© HaKMuTE [oog) === (3] (Norm) (1] ans 04MCTKI XapaKTePUCTUKIA
Sci.

BolyucneHus namamu (COomP,

Mcnonbayite knasuy ons Bbibopa pexvma COMP,
ecnu Bbl XOTWTE BbIMOMHUTD BbIMMCIEHE C UCTIONL30BAHNEM
namsiTu.

H Mamartb nocnegHero pesynbrarta

® Kaxxaplil pas, koraa Bel HaxumMaeTte Ha B nocre BBoAa 3Ha-
YEHWIA U BIPKEHWS!, MONYHYEHHbIA PE3yNbTaT BbIYUCTEHMS
ABTOMATUYECKV OBHOBNSIET COAEPKMMOE NaMSIT! NOCNENHErO

peaynkTaTa nocpeCTBOM COXPaHEHIs pesynsTaTa.
o B nonontenme k B3, conepxumoe namsiti nocneaHero pe-

3ynbTara Takke 0GHOBNAETCS Kax

, 6r) @) vam b
6ykBa (OTA,u,o F wn M, X uimn).

© Bbl MOXeTe Bbi3BaTb COAEPXMMOE MamsTy MOCHeaHEro pe-
3ynbTaTa HakaTem Ha (Ans),

pas, koraa Bl Haxvma-
3a KOTOpbIMU CriepyeT




 MamsiTb NocneaHero pesysbrata MOXeT XpaHnTb 40 12 3HaKoB
LIS MAHTMCChI M iBa 3HAKa A1 SKCTMOHEHTbI.

© CoiepXvMoe MamsT NOCNeaHero pesynstata He 0BHOBNSETCS,
€CNM oMepaLlysl, BbINOSHEHHAS NP NOMOLLY NGOV 13 BhiLLenepe-
YUCIIEHHBIX KNTABULLIHBIX OMEPALi, MPUBOMNT K OLLNGKE.

| MocnepoBartenbHble BbIMUCNEHUS

© Bbl MOXETE UCMOMb30BaTh PE3YNLTAT BbIMUCIIEHUS], KOTOPbIN
0TOBPaXaeTCcs Ha 3kpaHe B HACTOSLLMIA MOMEHT (a Takxe Co-
XpaHEeH B NaMsTV MOCNEAHEro pesynsTarta) kak nepeoe 3Have-
HUE BaLLIero CNeayloLwero BblumcneHus. O6patuTte BHMaHMe,
UTO HaXaTue Ha OMepaLMOHHYI0 KIABULLY, KOroa pesynstat
0TOOPaXeH, NPMBOAUT K TOMY, 4TO OTODPaXEHHOE 3HaYeHVe
MEHSIETCA Ha (Ans), 4TO 0603HAYAET, Y4TO 3TO U ECTh TO 3HAYEHWE,
KOTOPOE B HACTOSILLIA MOMEHT COXPaHEHO B MamsiTyi nocnes-
HEro pesyssrara.

© Pe3ynTaT BbIYUCTIEHNS TAKXKE MOXET ObiTb MCMONB30BaH C No-
cnepoBatenbHol dyHkumen Tuna A (x2, x8, x', x!, DRGP), +,
- N, T, X, =, nPrunCr.

H HezaBucumas namsTb

© 3HaueHUsi MOoryT BbITb HANPSIMYIO BBEAEHDI B NMaMsiTh, A06aBne-
Hbl K MAMSTL UK B3ATbI U3 NaMsATy. Hesasucrmas naMsits y,[l06-
Ha [/191 BbIMMCIIEHWSI CYMMbI C HApACTAIOLLIM UTOTOM.

© HezaBuCYIMas MaMsiTb MCMONL3YET Ty e 061acTb NamsT, 4TO
v nepemexHas M.

e/lns O4ACTKM  HesasucumoW namstv (M)  BBegute

] (] (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)
(hror) —11 (meg) () (M+)

H NepemeHHble

© CyLLecTBYeT AeBSTb NepemMeHHbix (0T A go F, M, X 1Y), kotopsle
MOTYT ObITb UCMOMBb30BAHBI A1 XPAHEHWS! AAHHBIX, KOHCTaHT,
PesynbTaToB U APYrUX 3HAYEHNIA.

® [/cnonb3yiiTe Cneaylollyio onepaumio Ans yoaneHus [aH-
HblX, 3aKPEenneHHbIX 3a OnpefeneHHoON  NepemeHHoON:
(o] (A). 37a onepauus ynansieT AaHHbIe, 3akpernieH-
Hble 3a nepemMeHHoM A.



© BLiMonHUTE CIEAYIOLLYI0 KNaBULLHYIO Orlepaumio, koraa Bbl
3aX0TUTE OYUCTUTL 3HAYEHIS, 3aKPErIeHHbIE 3a BCeMM 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 KnasuLly ons Bbibopa pexvma COMP,
ecnm Bbl X0TWUTe BbIMOSHWTL OCHOBHbIE apudMeTUYeckme
BbIYVCIIEHMS.

© HekoTopble BUbl BbIHUCIIEHW MOMYT 3aHSATh [0SITOE BPEMS.

® [loxpuTech MosiBeHNs pesynbtara Ha avcriee nepeq, Hada-
JIOM CNEAYIOLLETO BbIMUCTIEHNS.

® TU=3,14159265359

H TpuroHomeTpuyeckue / o6paTHbie
TPUroHomMmeTpuvyeckume ¢yHKLWII/I
°ﬂ,ﬂﬂ N3MEHEHNS eQuHULIbI N3MEPEHNS yra no YMOJTHaHUIO
(rpafychbl, pagvaHbl, rpadbl) HAXMUTE Ha KiasuLy He-
CKOJbKO Pas, Moka He NepeKIIIoYMTECH HA AKPaH HACTPOEK eau-
HULBI N3MEPeHnd yrna, MOKa3aHHbI HUXE.

Deg Rad Gra
1 2 3

© Haxxmure Ha Ldposyto knasuwy (17, (2] wnm (3]), koTopoii
COOTBETCTBYET eAMHMLIA U3MEPEHVS YA, KOTOPYIO Bbl xoTuTe
UCNONL30BATh.

T
(90" = 2 =100 rpapos)



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

B MMnepOonuyeckue / 00paTHbie rMnep-
Gonnyeckue pyHKLMU

eMpumep1: sinh 3.6 = 18.28545536 3.6 83

*Mpumep 1:  sinh~' 30 = 4.094622224
308

M JecatuyHble U HaTypaJibHble iora-
pudmbl / aHTUNOrapupmbl

eMpumep1: log 1.23 = 0.089905111 12388
oMpumep2: In 90 (= log, 90) = 4.49980967

0n) 90 B3
Ine=1 () a
eMpumep3: ¢'° = 22026.46579 108

eMpumep4: 10'° = 31.6227766
eMpumep5: 2'= 16 2~48



H KeappaTtHble KOpHU, KyOu4eckue Kop-
HU, KOPHU, KBagpaTbl, KyObl, 0OpaT-
Hble yncna, paktopuarnibl, ciiyyaiiHble
4ucna, YUcno 7T U NepecTaHoBKU /
KOMOWHaLK

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: leHepupoBaHve cayyaitHoro 4ucna ot 0,000

no 0,999 E 0.66400

(3HaueHe, OrMCaHHOE BbILLE, SIBASIETCS TONIKO MPUMEPOM.PeaynbTaT GyAeT MEHSTLCS Kax/ablil pas.)

eMpumep9: 3rn = 9.424777961 3 (=]

© Mpumep 10: Onpeaenutb, CKOMbKO Pa3HbIX 4-3Ha4HbIX 3HaYe-
HUWIA MOXHO NOY4UTb, UCMNONL3Ys Ymcna ot 1 407

® Yyicna He MOryT NMOBTOPATLCS B Npefenax 0aHON 4-3HauHoi

BeNMYMHbI (1234 paspelueHo, Ho 1123 - Her). (840)

7 Y =

* Mpumep 11: OnpenennTb, CKOMbKO PasHbixX 4-3Ha4HbIX Fpymnn
MOXET ObITb OPraHM30BaHO B rpynmy, CocTosLLyto 13 10 ane-
MEHTOB. (210)

1068 @ 4 8



[ | I'IepeBop, €VHUL, U3MepeHus yrna
® HaxxmuTe Ha (A orer) 1151 OTOOPaKEHUS CNEAYIOLLErO MEHIO.

D R G
1 2 3

® Haxatue Ha (1], (2) unm (3] nepeBoauT nokassiBaeMoe 3Have-
HYie B COOTBETCTBYIOLLVE EANHILI UIBMEPEHIS.

* Mpumep: ns nepesopa 4,25 paguaH B rpagychl
..... (1)(Deg)

4.25 @R B3 2‘29?.55070629

H MNpeoGpa3oBaHue KoopaUHaT
(Pol (x, y), Rec (r, 0))

® Peayfbrathl BbMMCAEHUS aBTOMATUYECKN HA3Ha4aloTcs Ans
nepemeHHbIx En F

© Mpumep 1: na npeobpa3oBaHns NOASPHbIX KOOPAMHAT (=2,
0=60°) B psiMOyrosbHble KoopavHaTs (X, y) (Deg) (Tpasycbl).

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

© Haxxmue Ha (red () 1151 OTOBPAKEHNS 3HAYEHUS X UK )
L1151 OTOBPAXEHUS 3HAYEHIS V.

* Mpumep 2: 117 npeobpasosaHis IPAMOYrosbHbIX KOOPAMHAT
(1,7 3) B nonsipHbIe koopavHaThi (1, 0) (Rad)

r=2 A1 3D
* ) () npu

0= 1.047197551 13

© HaxxmuTe Ha (et (EJ a8t 0TOGpaxXeHWs 3HaqeHus r unm (red (F)
L1151 OTOBPaXeHVs 3HaueHns 6.



M BbluucneHus ¢ Ucnosib30BaHUEM UH-
)KeHepHOﬁ CUCTeMbl NpeacraB/ieHnsa
yucen

© Mpumep 1: na npeobpasosaHus 56088 METPOB B KUNOMETPbI

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

Mcnonbayiite knaswLy (wog ans BoiGopa pexuma COMP, ecnn
Bbl XOTUTE NPOM3BECTM BbIMUCTEHNS HAY4HBIX (DYHKLINIA.

| Beop, UH)XXEeHepPHbIX CUMBOJIOB
(COMPy —EQN— (CMPLX,

© BK/II04EHIIE MHXEHEPHBIX CYUMBOJIOB [E1IAET BO3MOXHbBIM UC-
N0OMb30BaAHNE MHXEHEPHBIX CYMBOJIOB B BALLIMX BbIYUCTIEHNSX.

© [119 BKIOYEHVS 11 OTKIIIOYEHUS] MHXEHEPHBIX CMMBOJIOB, Ha-
XMUTE KIaBULLY HECKONbKO Pas, Noka Ha [VCTIIEE HE MOSBAT-
€Sl 9KpaH HACTPOEK, MOKA3aHHbIN HUXE.

Disp
1

© Haxmute (1). Ha akpaHe HacTpOek UHXEHEPHbIX CYMBOJOB, KO-
TOPbIA NOSBUTCA, HAXMUTE LdPOBbIe kKnasuwy (1) v (2)),
KOTOPblE COOTBETCTBYIOT HACTPOIKAM, KOTOPbIE Bam Hy>XHb!.

(1) (Eng ON): NHxeHepHble CUMBOIbLI BKIKOYEHD! (MHAVKALMS
“Eng” Ha pucnnee).

(2] (Eng OFF): ViHxeHepHble CYMBObI OTKIIOYEH! (MHAVKaUMS
“Eng” oTcyTCTBYET).

® Cnepytouwe 9 cuMBONOB MOryT BbiTb MCMOJL30BaHbI MPU
BKJIIOYEHV MHXEHEPHOrO NPEACTaBIEHNS YNCES.



Y106bI BBECTH 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 3HAHEHMI KanbKySaTop BbIBUPAET MHXe-
HEPHBbIi CUMBO, C KOTOPbIM YMCNOBAst COCTAB/IAIOLLAS 3HaYe-
HUsl Oka3blBaeTcst B amanasoHe ot 1 4o 100.

® V/IHXeHepHbIe CYMBOJIbI HE MOTYT CMOMb30BaTLCS NPY BBOAE
npobei.

® Mpumep: 9+ 10=0,9 M (Munm)

----- (D(Disp) (D) N
m
] = Rl = 900.
(Mpv BKIOYEHHOM PesxiMe CMMBOIIOB ) Jaxe
(He 1X) BbISMCNEHMI c

)
@
BeryucneHus —EQN
Cc ypaeHeHuamu e

Pesxvim EQN no3BonisieT peLuarb ypaBHEHUS A0 TPETLEN CTENeH
1 CUCTEMbI JIMHEMHBIX YPABHEHWIA, CoaepXaLLux [0 Tpex Heus-
BECTHbIX.

Mcnonbayiite knasuy ons exoga B pexum EQN, korna
HY>XHO PELLUTb YPABHEHME.

EQN..ooircvrcirenacd (vooe) rne] (wooe) (7]




[ | KBaJJ,paTHbIe n Ky6mecme ypaBHEeHUA
KeagpatHoe ypasHerme: ax’ + bx + ¢ =0

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

Bxop B pexiim EQN v HaxaTvie () BoiBoauT Ha avcnneit Havasb-
Hbli1 3KpaH KBaapaTHbIX/Kybuyecknx ypasHeHuii (Degree — cTe-
NeHb YPaBHEHNS).

“Degree?

McnonbayiiTe aToT akpaH, 4Tobbl 3aaaTh 2 (kBagpart) unm 3 (kyo)
B Ka4eCTBE CTEMEHN YPABHEHVS U BBOAHbIE 3HAYEHWS KaXOO0ro
Ko puLMeHTa.

Vs koadduumerta Crperka 0603Ha4aeT
| HanpaeeHne NPoKpyTKn
1 9 9kpaHa ns npocMoTpa
) v | OCTanbHbIX 3MEMEHTOB
ar
f
3HayeHvie anemenTa

 [onb3ysch knasuLamm (A (), Bbl MOXETE Npy XenaHnm ne-
pemeLLaTbest Mexay KoabduumeHTamm Ha SKpaHe 1 BHOCUTb
M3MeHeHVs B Nio6oe BpeMS [10 TOro, kak BBeLETe 3HadyeHvie
nocneaHero KoadduumeHTa (¢ 19 KBagpaTHOro ypaBHeHUs 1
d pnst KyGU4ECKOrO ypaBHEHMS).

© OBpaTtTe BHUMaHWE, YTO Bbl HE MOXETE BBOAUTHL B KA4YECTBE
KO3 DULMEHTOB KOMMIEKCHBIE YKCna.

BbluvicneHne HadMHaeTcs, v kak Tonbko Bbl BBEAETE 3HaYeHne

nocneaHero koadduLmMeHTa, Ha aKpaHe NosBUTCS OAHO U3 pe-

LUEHWIA.
VM5 nepemeHHoit Crpenka 0603HayaeT

| ,_ Hanpas/eHne NPOKPYTKN

v

- aKpaHa J1s pocMoTpa
X1 OCTa/IbHbIX PELLIEHNI

0.

Pewenne

HaxmuTe Ha knasuwy (V) 4ns (poCMOTPa OCTasbHbIX PELLEHWIA.
McnonbayiiTe knasuiuv (A) v (W] Ans NPOKPyTKM akpaHa o BCem
PELLEHNEM YPaBHEHUS.

Ecnm B 9TOT MOMEHT Haxatb knasuwy (9, Bbl BepHeTech Ha
3KpaH BBoZa KO3DOULIMEHTOB.



® HekoTopble KO3DPUUMEHTHI MOTYT NPUBECTW K TOMY, 4TO Ha
Bbl4MCIIEHVE NOTPEBYeTCs GoNbLUIE BPEMEHN.
® Mpumep 1: Pewntb ypasHeHne

¥-22-x+2=0 (x=2,-1,1)
(Crenetb?) 3

(a?) 18

»?) 28

(c?) 18

d?) 28

x1=2) ™

=-1) M

*x3=1)

® ECnn pesynbtatoM SIBASIETCS KOMMIEKCHOE YMCIO, TO Belle-
CTBEHHAs YaCTb NEPBOrO PELLEHMS NOSBATCA NepBoit. Ha anc-
nsiee aTo oTobpaanTcs cumBosiom “Re1”. Haxmute
[ON151 NePekIioYeHNs AUCTNes Mexay BELLeCTBEHHO M MHUMO
4aCTblO PELLEHUS.

X1= gy
0.25

it

X1= Rfl
0.75i

© Mpumep 2: Pelwnte ypaBHeHe

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

(x1=0.25+0.75)) (¥
(x2 = 0.25 - 0.75i)



H CucteMbl ypaBHEHUIA
CvCTEeMbI IMHEIHBIX YPAaBHEHUI C ABYMSI HEU3BECTHBIMU:
aix +biy=ci
azx + bzy = c2
Cu1CTEMBI JIMHEVHBIX YPaBHEHNII C TPEMS HEN3BECTHBIMM:
aix + by + ciz=di
azx + b2y + c2z = d>2
asx + bay + caz=ds
Mpu Bxoze B pexxum EQN oToBpaxaeTcs HavasbHbIi 3KpaH Cii-
CTEMbl YPaBHEHWIA.

Unknowns? -

Mcnonbayiite 3TOT 3KpaH Anis BbiGopa 2 Ui 3 HEeM3BECTHbIX 1
BBEMTE 3HAYEHWS [J151 KXKA0ro M3 KO3 ULIMEHTOB.

Vvsi koadduumeHTa Crpenka 0603HayaeT
| HanpaeieHne NPOKPyTKN
1 {7 3KpaHa 1A pocmoTpa
a 1 r) v 0CTaJIbHbIX ANEMEHTOB
|
3HaueHve anemenTa

 [onb3ysich knasuLamm (A (), Bbl MOXETE Npy XenaHum ne-
pemMeLLaTbes Mexzay koahduLmeHTaMmmn Ha akpaHe 1 BHOCUTb
n3meHeHus B Nloboe Bpemsi A0 TOro, kak BBEAETE 3HaYeHue
nocneaHero koaduumueHTa (c2 Ans ABYX HEU3BECTHbIX U da
[N TPEX HEN3BECTHBIX).

© O6paTtnTe BHUMaHVe, 4TO Bbl HE MOXEeTE BBOAUTL B kayecTse
KO3hDULMEHTOB KOMMNEKCHbIE YMCna.

BbluvicneHne HauMHaeTcs, 1 kak Tonbko Bbl BBEAETE 3HaYeHue

nocneaHero koahduLMeHTa, Ha akpaHe NosSIBUTCS OAHO U3 pe-

LUEHWIA.

Vmst nepeMeHHoi Crpenka 0603HayaeT
HanpasneHne NPOKPYTKN
3KpaHa s poCMOTPa
OCTasbHbIX PeLLeHnn

<

0.

Pewenve




HaxmuTe Ha knasuiwy (W) 4is (poCMOTPa 0CTasbHbIX PELLEHWIA.
McnonbayiiTe knasuiuv (A) v (W] Anst NPOKPyTKM akpaHa o BCem
PELLEHNEM YPaBHEHUSI.
Ecnn B 3TOT MoMeHT HaxaTs knasuwy B9, Bul BepHetecsh
Ha 3KpaH BBOAA KOAPPULMEHTOB.
© [Ipumep: PelunTe cnesyroLLyto 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

eblyucsieHusa

| CranpapTHoe oTknoHexne Sbo

Mcnonbayiite knaeuLy e ans Bxoga B pexvim SD, ecnm Bbl
XOTUTE BbINOMHUTb CTAaTUCTUYECKME PACYETbI CO CTaHAAPTHBIM
OTKJIOHEHUEM.

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

© BBoAMTE JaHHbIE NP NOMOLLM NOCNeA0BATENBHOCTI HaXATS
K/aBULL, MOKA3aHHOM HIXE.
<x-data>

© BBefleHHbIE [JaHHbIE MCMOMb3YIOTCS 1S BbIMMCTIEHUS 3HAYeE-
HAV ans i, 22X, 2x2, X, Gn 1 On-1, KOTOPbIE Bbl MOXETE Bbi3bl-
BaTb Ha 3KPaH NPV NMOMOLLM KNABMLLHbIX ONepaLii, yroMsiHy-
ThiX HUXE.



JAns oToGpaxeHus faHHOTO BbinonHute aaxHylo

TUNa 3HaYeHus KNnaBMaTypHyIo onepaumio
a2 D)
Tx @)
n 3]
X EB]
On 2]
On-1 (3]

e Mpumep: [na BbluMCeHUS On—1, On, X, 1, ZX, X2 i
cnenylowmx faHHeix: 55, 54, 51, 55, 53, 53, 54, 52
B pexxume SD:

(1J(Scl) B (ouncrka cratmetukm)

sD
55@0 | "= 1

Kaxzplit pa3, koraa bl HaXVMaeTe Ha

151 PErVICTPALIMIN CBOVIX BBEIEHHbIX JAHHbIX,

VX KOJIMHECTBO Ha TEKYLLWIA MOMEHT 0TobpaxaeTcst
Ha avcnnee (3HadeHve n).

Bb\ﬁODOHHOe CTaHAaPTHOE OTK/IOHEHWE
(On—1) = 1.407885953

CpefnHekBsazpaTvyeckoe
oTknoHerve (On) = 1.316956719

CpenHee apudmeTtudeckoe (X) = 53.375
KonuyecTeo fiaHHbIx (17) = 8
Cymma 3HaueHuil (Xx) = 427

CymMa KBazpaToB 3HaueHmil (Xx2) = 22805

Yka3aHus no BBOAY AaHHbIX

© [180iMHOE HaxaTwie (DT) BBOAWT OOHM U TE Xe JaHHble ABaX/Ibl.

© Bbl TaKkke MOXETE BBECTU OLIHW 1 Te K€ AaHHbIE HECKOJbKO pa3
NPy NOMOLLA (5. ns BBopa uvcna 110 pecsitb pas, K npu-
mepy, Haxmute 11060 (5 10(DT).

® [laHHble KnaBuaTypHble OnepaLunm MOXHO NPOM3BOAUTL B Ji0-
60M nopsiake, He 06513aTeNbHO B TOM, KOTOPbIV NPUBEAEH BhILLE.

© Bo Bpemsi Uy Mocne BBOAA AaHHbIX Bbl MOXeTe Mcnonb3o-
BaThb knasuwm (A) n (W) ons NpokpyTkn AaHHbIX. Ecnn Bol
MHOTOKPaTHO BBENM OAHU W TE Xe AaHHble Npu MOMOLLM
(5] ans onpeneneHns NepyoanyHOCTY AaHHBIX (KOonue-
CTBO 9/IEMEHTOB [iaHHbIX), KaK OMCaHO BblILLE, MPOKPYTKA AaH-
HbIX MOKaXET KaK 31EMEHTbI laHHbIX, TaK ¥ OTAENbHbIA 3KpaH
LS NEPUOANYHOCTM AaHHbIX (Freq).




e [lpu HeobGxogmMmocT Bbl MOXeTe pefakTypoBaTb OTO-
OGpaxaemMble [aHHble. BBeguTe HOBOe 3HaueHue, 3a-
TeM Haxmute knasuwy EB 4ns 3aMeHbl CTaporo 3Ha-
YeHus Ha HoBoe. JTO Takke O3HayaeT, 4To ecnu Bbl
XOTUTE BbINOJHUTL Kakne-nnmbo Apyrie onepauum (Bbluuc-
JIeHVe, BbIBOA, PE3YNLTATOB CTATUCTUYECKOrO BbIMUCTIEHNS!
W T. A.), CHaYana HyxHo Haxartb knasuwy B9 ans Bbixona 13
avcnnes AaHHbIX.

® Haxatve knaeuwn (0T) BMecTo [ nocne n3MeHeHus 3Hade-
HWS Ha [IUCNee PErncTpMpyeT BBEAEHHOE BaMy 3HaYEHNe
KaK HOBYIO IMHULY A@HHbIX 1 OCTABNSET CTapoe 6e3 u3me-
HEHWA.

© Bbl MOXeTe yaanTb 0TobpaxaemMoe 3Ha4eHUe C NoMOLLbiO (A)
(¥ HaxatemE ) (CL), YaaneHue 3Ha4eHs JaHHbIX NPUBOAUT
K TOMY, YTO BCE CrefytoLLve 3Ha4EeHs CABUrAlOTCS BBEPX.

© 3aperucTpupoBaHHbIE BAMU 3HAYEHNS JAaHHbIX, Kak NpaBu-
110, COXPAHSIIOTCS B NamsTh Kanbkynstopa. Ha akpaHe no-
asnsetcs coobuierne “Data Full” («JaHHble 3anofiHeHbl»),
W, ECNV NaMsTV ANS XpaHeHWst 6onblue He ocTanock, Bl
He CMOXeTe BBECTV HUKakue faHHble. B Takoil cuTyaumm
HaxmuTe Ha knasvwy B ana otobpaxeHns akpaHa, noka-
3aHHOrO HIXE.

Edi tOFF ESC
1 2

® HaxmuTe (2] N9 BbIXOZA 13 BBOAA AAHHBIX 63 peructpaumumn
3HaYeHUs1, KOTOPOE Bbl TOMBKO YTO BBENN.
Haxmure (1, ecnm Bbl X0TUTE 3aperncTprpoBaTh 3Ha4eHue,
KOTOPOE TONbKO YTO BBEAM, 6E3 COXPaHEHUst ero B NamsiTu.
B Takom cnyyae Bbl He cMoxeTe 0To6pa3nTb 1AM pesakT1po-
BaTb JI06ble BBEAEHHbIE BAMU IaHHbIE.

© [15191 ynianeHus TobKo 4TO BBEAEHHBIX aHHBIX HKMUTE B

e [locne BBOZA CTATUCTUYECKWX AaHHLIX B pexume SD unm B
pexvmve REG Bbl 60nblLLe He CMOXEeTe 0T06Pa3nTb Uv peak-
TMPOBATb OTAENbHbIE 3NEMEHTbI AAHHBIX MOC/E BbINOHEHUS
No6oii N3 cneaytoLLyx onepaumin:
lMepexon, B ipYroi pexuM
CwmeHa Tvna perpeccum (Lin, Log, Exp, Pwr, Inv, Quad).




| Perpeccuehbie Boumcnenns  CREGD

Mcnonbayiite KnaBuLLy ons Bxopa B pexum REG ans
BbINOSIHEHUS  CTATUCTUYECKVX BbIMUCIEHWA C  MOMOLLBIO
perpeccuu.

© Mpu nepexofe B pexum REG oto6paxaioTcs akpaHb, npuse-
[IEHHbIE HUXKE.

Lin Log Exp =
1 2 3

Bt =

“Pwr Inv Quad

® Haxxmute Ha umncpoByio knasuwy (1), (2] nam (3)), koTopast
COOTBETCTBYIOT TUMY PErPECCHM, KOTOPbIN Bbl X0TWTE MCMOonb-
30BaTh.
(3] (Lin): JluHeiiHan perpeccust
(2](Log): Norapucdmmyeckas perpeccust
(3) (Exp): OkcnoHeHLyanbHas perpeccus
() (3] (Pwr): CteneHHas perpeccus
() (2] (Inv): OBbpatHas perpeccust
() (3)(Quad): KBagpatuieckas perpeccust
® Beergia HauvHaiiTe BBOJ, JaHHbIX C (1) (Scl) B ona
OYMCTKM CTATUCTUYECKOMN NaMSITL.
© BeoauTe AaHHbIE NPU NMOMOLLM NOCeL0BaTENBHOCTY KaBuLL,
MoKa3aHHOMN HUXeE.
<x-data> (-] <y-data>
© 3HayeHVsl, MONYYEHHbIE MPU PErpecCHBHOM BbIYUCIEHNN,
3aBUCST OT BBEMEHHBIX 3HAYEHUI, @ pesynbTar MOXeT ObITb
0TOBPaXEH C MOMOLLbIO KNaBULLHBIX OrepaLyii, NPYBEAEHHbIX
B TabauLe Huxe.



Jins oToGpaxeHns faHHOTO BbinonHute aaHHylo
TvNa 3HaYeHus KNIaBMaTypHYIO onepauyio

a2 o

Tx 2]

n &)

y? (D]ER;

Ty >

Sxy ()&

X aJ

X0, 2]

X1 (D)

y >

YGu 2]

YOn-1 > E)
KoaddpuumeHTt perpeccun A Ol
KoaddpuumeHT perpeccun B >0 2
Pery ot i perpeccun
KoadduumeHt koppenaumm > 0GE)

x (S EN)
9 >0 (2]

© CrepytoLiasi TabnamLa NokasblBaeT KHOMOYHbIE Onepauyy, Ko-
TOpble Bbl J0/KHbI CNIONb30BaTh /1 0TOBPaKEHUs pesynsTa-
Ta npu KBaApaTU4ECKOi perpeccuu.

ins oToGpaxeHns AaHHOTO BoinonxuTte paxHyio
TUNa 3Ha4YeHnsa KJ1aBUATYPHYIO )
PR >0
Zx%y )@
Tt 03
Regression coefficient C > 0E)
bl )00 (1)
X2 100 (2]
B >0 ) (3]

© 3HaueHns B AaHHbIX Tabnmuax Moryt ObITb CMONBL30BAHbI BHY-
U Bblpa)KeHI/II7I Tak e, kak Bl ncnosibdyeTe nepemMeHHbIe.

e JluHeiHas perpeccus

© dopmyna perpeccum st IMHERHON perpeccum:

y=A+Bx.



epumep: ATMOChEpHOe JaBneHue B CPaBHEHUM
C TeMnepaTypo

Te ypa | Atmoceproe | BbINONHITE  NInHEHYIO  pe-
rpeccuio Ans  onpefenexns

10C 1003rMa | ycrosuit bopmynbl perpeccin
15C 1005 rMa 1 ko3 duLMEHTa KOPPENALWN
20°C 1010rMa LN NPYBEAEHHBIX  AAHHbIX.
25°C 1011 rMNa 3arem vicrionbayiite hopmyny
30°C 1014 Ma perpeccuv Ans onpefenexus

aTMOC(EPHOro AaBReH!s npn
18°C n Temnepartypel npu 1000 rMa. 3atem BolumcUTE KOIDPU-
UMEHT fieTepMuHauym  (r2) 1 BbIGOPOYHYIO  KOBapUaumio
(ny—n . )_C')_I).

n—1

B pexume REG:

(J(Lin)

(1] (Scl) B3 (041cTUTh CTaTUCTUKY)

10 (J1003 01 | "=

REG
1.
Kaxapiii pas, kora Bel HaxvmaeTe Ha@T)
7151 PErCTPALMM CBOUX BBEEHHbIX JAHHbIX,

WX KONMYECTBO Ha TeKyLLLVIVI MOMEHT OTOﬁpa)KaeTCﬂ
Ha Aycrnee (3Ha4eHve n).

15 (=] 1005 @7
20(J1010 @D 25 ] 1011
30(3]) 101407

KoadduumenT perpeccim A = 997,4 [(SCIER] =]
Koadduupent perpeccum B = 0,56 2B
KoadpduumeHT koppensumnr =0,982607368 E] [E] @ E
AtmocdepHoe aasneHve npu 18°'C = 1007,48

18 (o) (suw) () () () (2 B3

Temneparypa npv 1000 rfa =4,642857143

1000 ENESNISNER] =
KoadpduumeHT cmelanHoii koppensumn A= 0,965517241

Glen]elSlals] =)

BbiGopoyHast koBapuaums = 35




¢ Jlorapudmmyeckas, 3KCnoHeHuunasnbHas,
CTeneHHaa un 06paTHas| perpeccusi

® lcnonbayiiTe Te Xe KaBmaTypHble onepaumm, Kak u npu nu-
HeMHOV perpeccuu, ANs BbIBOAA PE3YNLTAaToOB 3TUX TUMOB pe-
rpeccum.

® Huxe nokasdaHbl GOpPMyIibl PErpeccum Ans Kaxaoro Tuna pe-
rpeccum.

JNorapudmmnyeckas perpeccust |y = A + B-Inx

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

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

O6partHas perpeccus y=A+B-"x

¢ KsappaTtuyeckas perpeccus

© Popmy”na perpecciy [i1st KBafpaTyyeckoit perpeccum:
y=A+Bx+Cx2

© [pumep:
Xi i BbinonHuTe KBagpaTM4ecKylo perpec-
29 16 CUI0 419 OnpeaeneHns ycnosuii Gop-
Mynbl  perpeccuyt s MpuBELEHHbIX
50 235 o
[aHHbIX. 3aTeM mcnonbayite dopmyny
74 38.0 perpeccun Anisl pacyeTta 3HadeHuin y
103 | 464 | (pacyetHoe 3HaueHuey) ans xi= 16 u £
118 48.0 (pacyeTHoe 3HadeHve x) ans Yi= 20.
B pexxume REG:
) (3)(Quad)

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

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

>Ea
$npuxipastom 16=-13,38291067 16 I Ea
#1npw yi pasrom 20=47, 14556728 20 (CSRCSRCIER] = |
f2npu yipastom 20 = 175,5872105 20 2 a




Yka3aHus no BBOAY AaHHbIX

© [1BoiiHOE HaxaTue (DT) BBOAUT OAHW 1 TE Xe JaHHbIe ABaXAbI.

© Bbl TaKkke MOXETE BBECTU OfIHW 1 Te KE AaHHbIe HECKObKO pa3
npy NOMOLLN (3] Anga natukpaTHOro BBoAa AaHHbIX «20 1
30», k npumepy, Haxmute 20 () 306+ (55T

© BLILLIEONUCAHHbIE PE3YNbTaThl MOTYT BbITh MOJYYEHb! B JI0G0M
nopsiaKe, v He 06513aTeNbHO CNOCOBOM, NPUBEAEHHBIM BhILLE.

© Yka3aHusi, KacatoLLMEeCs PeAAKTVPOBAHWS BBEAEHHBIX AAHHBIX
LIS CTAHOAPTHOTO OTKJIOHEHMS!, TakKe MPYMEHUMbI A4St pe-
PECCHBHbIX BbIMMCTIEHMIA.

| HopmanbHoe pacnpegenenne —SP >

Mcnonbayitte knasuLLy ons Bxopa B pexum SD ans
BbIMOSIHEHWS! BLIYVCAEHUS C UCMONb30BAHMEM HOPMaNbHOTO
pacnpeneneHvs.

* B pexxme SD v REG knasuwia (M+) paboTaeT B Ka4ecTBe Kia-
BULLM (DT).

© Haxxmme [#F) 0STR), nocne Yero MosiBUTCS MOKA3aHHbIN HUXE
3KPaH.

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

© BeeauTe 3HaueHve ot (1) ao (4) ana Bbibopa pacyeTa pacnpe-
[ieneH1s BEPOSITHOCTW, KOTOPbIN Bbl XOTHTE NPOU3BECTU.

h{mm

o [Mlpumep: [na onpeneneHns HOPManM30BaHHOW Bapbupye-
MO BENMMYMHBI (—7) npu x = 53 1 HopManbHoe pacnpenenexme
BEPOSITHOCTM P(f) Ansi cnepytolwmx aaqHeix: 55, 54, 51, 55, 55,
53,54, 52
(—t=-0,284747398, P({) = 0,38974)

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

53 54 52

53 @E-n8a
(PO @o280) B3




Bolqucnenus

¢CMPLX
KoMnJieKCHbIX Yyucen =

McnonbayiiTe knaswLy fwog ans Bxoza B pexxum CMPLX, ecrnin
Bbl XOTWTE BBIMOMHWTL BLIYMCIEHUS C  WCTIONL30BAHNEM
KOMINIEKCHbIX YKCeN.

CMPLX..

(vooe] (2)

® TekyLume HaCTPOKV eamHuL, namepenns ymna (Deg, Rad, Gra)
BVSIIOT Ha BbluMcneHns B pexvme CMPLX. Haxogsick B pe-
xmmMe CMPLX, Bbl MOXeTe COXpaHUTb BbipaXeHUe B Mamsitii
CALC.

® ObpatvTe BHUMaHWE, 4TO Bbl MOXeTe vcnonb30BaTh nepe-
MeHHble A, B, C n M Tonbko B pexume CMPLX. MepemeHHble
D, E, F XnY ncnonb3ytoTcs KanbKyiSTOPOM, YTO HaCTO MEHSIET
WX 3Ha4eHVS. Bbl He JOMKHbI MCMONL30BATh 3TV NEPEMEHHbIE B
CBOMX BbIPKEHMSIX.

 /iHpukatop “Re>1” B BepxHEM npaBom yry aucnnest pesyb-
TaTa BblHUCIEHVS 0003HAYAET PE3YLTAT BbIHUCIEHNS C KOM-
MNEKCHbIM Y1CIoM. Haxmute ONs nepeksoyeHns
MeXAy BELLLECTBEHHOM YaCTbIO M MHUMOW H4aCTbio pesynbTaTa.

® B pexmme CMPLX Bbl MoxeTe 1cnonb3oBaTtb GyHKLMIO BOC-
npou3seneHusi. Tak Kak KOMIMIEKCHbIE Y1CIA COXPaHAIOTCS B
namsiTu BocnpouseeneHus B pexmme CMPLX, npu atom umc-
nonb3yeTcs 6onbLUe NamsTyi, Yem Npu paboTe B HOPMANIbHOM
pexvme.

o Mpumep: (2+3i)+(4+5i) = 6+8i
(BewectsenHasivacte6) 2EB 3D EI4EB 5 B
(MHuMast yacTs 8i)

Hl AGconioTHOE 3HaYeHue

U BblYUCJIEHUE aprymeHTa
Lonyckasi, 4T0 MHUMOE Y/CIIO, BbIP&KEHHOE B popmaTe npsimo-
YronbHbIX KOOPAWHAT Z = & + bi, NPEACTABNEHO B BUAE TOYKN HA
nnockocTu faycca, Bl MoXeTe onpenenutb abContoTHoe 3Haye-
Hue (1) v aprymeHT (6) komnnekcHoro Yucna. B hopme nonspHbix
KOOpAVHAT Mbl MeeM 2. 6.




® [lpumep 1: Onpenenutb abCONOTHOE 3HaYeHUe (1) u apry-

MeHT (0) uncna 3+4i (eavH1LA N3MEePeHs yma: rpaayc)
(r=>5, 6= 53.13010235")
MHvmas ocb

BeluecTBeHHas 0Cb

(r=5) A () (OEB4E OO

(6=53,13010235") e [Emk] + RAFAIEN] =

© KOoMMIEKCHOE YMCIo Takxke MOXET ObiTb BBEAEHO B hopmate
NONSAPHBIX koopauHaTrZ 6.

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

H OToGpaxeHue B popmate
NMPAMOYIrOJibHbIX <> MOJIAPHbIX
KoopAauHat

Bbl MOXETE MCNONBb30BaTb ONMMCAHHYIO HIKE ONepaLmio AN npe-

06pa30BaHNs KOMMIEKCHOrO Y1cna B GopmaTe npsiMoyrobHbIX

KOOpAMHaT B ero hopmart NoAPHbLIX KOOPAWHAT, @ KOMMIEKCHOE

4ncno B popmarte nonsipHbIX KOOpAVHAT B ero popmart npsiMo-

YronbHbIX KoopavHat. Haxmute NS NepektoyeHns

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

e Mpumep:1 + i <> 1.414213562 £~ 45

EQvHILA M3MepeHus 1636 [=]
yra: rpanyc V) 2@ (2] 45 Gur) (arni) D () fein)
o [17151 OTOBPAXEHIS PE3YETATOB BBIYNCTEHNS C KOMMNEKCHBIMMA

ymcnamu Bel MOXeTe BbiGpaTh NPsIMOYrofibHbIN hopmar Koop-
nwHat (a+bi) unu nonapHbii popmar koopamHart (12 6).

(wog)--- (1) (Disp) ()
(3(a+bi): NpsmoyrosnbHbI hopmar koopavHat

(2])(r£ 6): NonsipHbIii hopmaT KoOPAMHAT (OTOBPAXAETCS WH-
KaTopoMm “rZ 0” Ha aucnnee).



H ConpskeHne KOMIMJIEKCHOr0 Yyucna

,U,J'IFI N106Oro KOMMIEKCHOro yicnaz,rgpez= a+bi, ero conps>Xxex-

Hoe uncno (Z) sensieTcsi Z = a—Dbi.

® Mlpumep: OnpenennTb COMPSXXEHHOE YMCNO KOMMIEKCHOrO
uncna 1,23 + 2,341 (Peaynbrart: 1,23 — 2,34i)

g (01D 23@2(J34 0003

Base-n evbryucnenusn

Mcnonbayiite knaBuLy ona Bxoga B pexum BASE pns
BbINOJHEHVIS BBIYVCNEHNS C UCMOSb30BaHNEM 3HaueHi Base-n.

BASE..

© B 10M0NHEHne K AeCATUYHBIM 3HAYEHUSIM, BbIYUCTIEHNS MOTYT
ObiTb NPOV3BEAEHbI C UCMOMb30BAHNEM ABOWYHBIX, BOCHME-
PYYHBIX 1 LLIECTHAALATEPUYHBIX 3HAYEHWIA.
® Bbl MOXeTe 3a4aTb YMC/OBYIO CUCTEMY MO YMOMHaHMIO, KOTO-
pasi npuMeHsinack Gbl KO BCEM BBOAVMbIM 1 0TOBpaxaeMbim
3HAYEHVSIM, a TaIOKe YMCOBYIO CUCTEMY [U1S1 KOHKPETHBIX 3Ha-
YeHwii No Mepe MX BBOA.
® Bbl He MOXETe MCMoMb30BaTb Hay4dHble PYHKLMM B pacyeTax
C UCNONb30BAHNEM [BOUYHON, BOCbMEPWYHOW, AECATUHHON 1
LUECTHaALATEPVYHON cucTeME. Bbl HE MOXETe BBOAWTL 3HAYE-
HUSl, BKIIOHAIOLLME AECATUYHYIO YaCTb M 9KCTIOHEHTY.
© Ecnv Bbl BBOAUTE 3HaYeHME, BITIOHAIOLLME AECATUYHYIO YaCTb,
MalliHa aBTOMATU4YECKM OTCEeKaeT AECATUYHYIO HacTb.
© OTpuLAaTENbHbIE ABOUYHBIE, BOCBMEPUYHBIE U LLECTHaLATe-
pYyHbIE 3HaYeHWst 0OpasyioTcs B3ATUMEM [OMONHUTENLHOMO
[BOVMYHOrO KOAA.
® Mexay 3HayeHnsiM1 B Base-1 BbIHUCIEHMSIX MOXHO MCMOMb-
30BaTb CneayloLLme NorMyeckve onepaTtopbl: 1 (norvyeckoe
Npou3BenEHNE), UK (Nornyeckas CymMmma), Xor (MckiovaioLLee
WNN), xnor (nckntovatowee HE-MJTN), Not (nopaspsiaHoe ao-
nonHexvie) v Neg (oTpuuaHue).
© Huxe npuBeeHb! IONyCTVMblE AanasoHbl A5 KaXA0M U3 fo-
CTYMHbIX CUCTEM UCHUCTIEHMS.
[lBonyHas cucrema 1000000000= x = 1111111111
0=x=0111111111
BocbmepuyHas cuctema 4000000000= x =7777777777
0= x =3777777777
[LecatnyHas cuctema -2147483648= x =2147483647
LLlectHapuatepuyHasicuctema  80000000= x = FFFFFFFF
0=x= TFFFFFFF




® [Mpumep 1: I OCyLLECTBNEHNS CNEAYIOLLErO BbIMUCIEHNS N
ronyyeHVs peaynsrarta B JBOUMHOM UCHYUCTIEHWN:
10111,+11010,= 110001,

[gonuHas cuctema:
10111 11010 8
o Mpumep 2: [115 0CYLLECTBAEHS GNIEAYIOLLErO BbIMUCTEHNS 1
MOMY4eHUs pesynkTaTa B BOCbMEPUYHOM UCHUCIEHM:
7654, + 12, = 516,

BockbMepyuHas crcTema:

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

. npumep 3: ﬂ,ﬂﬂ OCYyLLeCTB/IEHMs CneayoLero Bbl4McneHnsa n
nony4yeHna pesynbrata B LecTHaalaTepuyHoOM 1 AeCATUHHOM
NCYNCTIEHUN:

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

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

[LecsatnyHas cuctema:

¢ Mpumep 4: [ina npeoGpasosaHms 3HadeHns 22, B ero ABO-
MYHbIIA, BOCBMEPWYHBIV W LLIECTHAALATEPUYHbIA SKBUBASIEHTbI.
(10110, 26, 16,)

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

BocbMepuyHas cuctema: ocT 26. °

LlecTHaauAaTEPUYHAs CUCTEMA: (hEX)

* Mpumep 5: [ina npeobpasosaHua sHaueHns 513, B ero Aso-
WYHbI 9KBUBANIEHT.

[lBou4Has crcTema:

D) s13@| Math EFROR,




© Y BaC MOXeT He ObITb BO3MOXHOCTI Npeobpa3oBaTth 3Ha4eHne
M3 CUCTEMbl MCHMCNEHUS, AMana3oH BbIYMCIEHWS KOTOPOW
NPEBLILLAET AYANa3oH BbIYVCIEHNS CUCTEMBI UCHNCTIEHNS Pe-
3ynetara.

® CoobLueHne «Matematndeckas olumbka» (Math ERROR) 03-
HaYaeT, YTo PesynbTar COAEPXUT CANLWKOM MHOTO Paspsiaos
(nepemnsBbIToK Pa3psaos).

Bobryucnenua

ougcpeperHyuanos

MpuBEAEHHBIV HUXE NOPSAOK AEMCTBUIA NO3BOASET MONYYUTb
NPOV3BOAHYIO PYHKLAN,

Mcnonbayiite Knasuily ona sxopa B pexum COMP ansi
BbIMONHEHUS BblYVCAEHNS AnddepeHLanos.

© [ins inddepeHLmansHoro BbipaxeHns He06X0AMMO TP BBO-
[VMbIX 3HAYEHNS: PYHKLMS NepeMEeHHON X, ToHKa (a), B KOTO-
PO PacCUMTLIBAETCS MPOM3BOAHAS, @ TaKKe M3MEHeHVe B
X (Ax).

BoipaxeHne () a () Ax (0]

© Mpumep: Onpenenvts NPOM3BOAHYIO B TOUKE X = 2 A8 DYHK-

ummny = 3x2 - Bx + 2, rae yBeNMHEHE UM YMEHbLLIEHNE B X CO-
cTaBnsieT Ax =2 x 10 (Pe3ynbrar: 7)

(wed 3 ) (X] () EB 5 ) ] EB 2] 2 ()
2 40083
© Bbl MOXETe OMyCTUTb BBOA AX, €Cu xotute. Kanskynarop

aBTOMATU4ECKN 3aMEHUT COOTBETCTBYIOLLIEE 3HaYEHME Ha AX,
ecnv Bbl H14ero He BBeneTe.

® HenocnenosaTenbHbIe TOUKN 1 peskre N3MeHeHUs B 3Ha4eHnn
MOryT NPUBECTU K HETO4YHbIM pe3ynisTatam U owmbkam.

 [py BbINONHEHUW AMddepeHLmanbHbIX BbIHUCIEHWIA C TPUMO-
HOMETPUYECKMN DYHKLMSIMY B KA4ECTBE HACTPONKN eAvHI-
bl M3MepeHust yrra BoibepuTe Rad (paauaHbi).



Bolyucnenus

UHmMeepanoe

MpuBeaeHHbIE HUXeE NpoLeaypbl NO3BOASIKOT NONYHUTL ONpeae-
JIEHHbIN MHTErpasn GyHKLMN.

Mcnonbayiite Knasuily ona exopa B pexum COMP ans
BbIMONHEHWS BbIYVICTIEHNS VIHTErPaIOB.

© [17199 BbIMMCNIEHUS HTETPAIOB TPEBYIOTCS CeLytoLLve YeTbipe
BBOZVIMbIX 3Ha4EHNS: PYHKLWS C NEPEMEHHON X; a U b, KOTO-
pble 324at0T AUanasoH ONPeaeneHHoro NHTerpasa; v 71, KoTo-
poii 0603HaYAETCS KONMYECTBO Pa3breHuii (akBrBaneHTHO N =
2") AN IHTErpupoBaHKIS Mo npaemiy CUMNCoHa.

Boipaxenve () a () b n ()
* Mpumep: jf (2x2 + 3x + 8) dx = 150.6666667
(KonuyecTso pa3bueHniinn = 6)
2 () (X] 3
sJ1JsmeB3
A O6parute BHUMaHue!

® Ecnvt xotuTe, Bbl MOXeTe yka3aTb Lienoe uncno ot 1 40 9 B
Ka4yeCTBe KoM4ecTBa pa3brieHnii nim MoXeTe COBCEM MpOry-
CTUTb BBOZ, YMCNa Pa3bueHUi, eCiivi XOTUTe.

© BbluvCNneHne MHTErpanoB MOXET 3aHMaTb AOCTATOMHO ANW-
TeslbHOe Bpemsi.

® ConepxviMoe AuCrnes O4MLLAETCsl, NoKa BbIMOJHSETCS BHY-
TPEHHee NHTerpasbHOEe Bbl4UCTIEHME.

© [1p¥ BbINOHEHNN UHTErPasIbHBIX BLIMUCIEHWIA C TPUFOHOME-
TPUHECKUMN DYHKUMAMM B Ka4eCTBE HACTPOMKV €AMHULIbI 13-
MepeHws yrna BolbepuTe Rad (paavanbi).



Mampud4Hele eblqucneHuas CMAT

PaccMmOTpeHHble B [aHHOM pasaesne Mpoueaypbl On1chbiBaloT
MPOLIECCHI CO3AAHNS MaTPHL, VMEIOLLMX [0 TPEX PSLAOB U TPEX
CTONGLIOB, @ TAKKE MPOLLECCHI CIOKEHIIS, BbIYATAHIS, YMHOXEHUS,
rnepeHoca 1 0BPALLEHNSt MATPHL, 1 NOYHEHIE CKaIIPHOTO MPOm3-
BELIEHNSI, ONPeAenUTeNs N aGCONMIOTHOMN BENYMHBI MaTPULLbI.

Mcnonbayiite KnaBuLLy ons Bxopa B pexvum MAT ans
BbIMOSHEHUS] MATPUYHBIX BbIMMCTIEHMIA.

MAT. oo i) (vooe] (wone) (wong) (2]

0O6patuTe BHUMaHWe, YTO MPEXAE, YeM MPUCTYNUTL K MaTpyy-
HbIM BbIYMCIIEHUSIM, HYXHO CO3AaTh OfIHY MK Gonee MaTpuLy.

® Bbl MOXeTe €AMHOBPEMEHHO AepXaTb B MaMaTh 40 Tpex Ma-
TpuL, C HasBaHuaMn A, B C.

® Pe3ynbTaThl MaTPUHHbIX BLIMMCIEHWUI COXPAHSAIOTCS aBToMaTH-
yeckm B namatb MatAns («[amsTb nocnenHero pesynsrara ma-
TpyLbI»). Bbl MOXETE 1CMonb30BaTh MaTpuLy B namat MatAns
N9 NOCTEAYOLLIVX MaTPUYHBIX BbIMMCIEHMIA.

© MaTpuyHblE BbIHMCEHNS MOTYT MCMONb30BaTh A0 [BYX YPOB-
Heli MaTpuyHoro creka. Bo3seneHve matpuvubl B kBaapar, B
Ky® vnu nonyyeHve o6paTHON MaTpKLLbl UCMONL3YET YPOBEHb
B 0AVWH cTek. CM. paspen «CTeku» B 0TAeNbHOM «PyKOBOACTBE
nonb3oBarens» ana 6onee noapobHon nHbopmaumm.

H Co3paHune maTpuLbl

[na coznaHns MaTpuLbl HXMUTE (1] (Dim), ykaxuTe
nvst Matpuuel (A, B nnn C), 3aTeM ykaxute pasmepbl (Konuye-
CTBO PSA0B U KOMMYECTBO CTONBLIOB) MaTpuLbl. [lanee cneayiite
NosIBASIOWLMMCA Ha AuCniee ykasaHnam 4519 BBoAa 3Ha‘-|eHVII7I,
COCTaBNSIOLLWX SNEMEHTbI MaTPULLbI.

MatA23

2 psipau 3 cronbua

BbI MOXETE MCTI0/Nb30BaTb KIaBHLLIM KypCopa 1 nepeMeLLeHs
10 MaTPULIE /1 MPOCMOTPA 1 PEAAKTVPOBAHIS €€ SEMEHTOB.
[1ns BbIXOAa 13 akpaHa MaTpuLbl HaxmnTe B8,



[ | Pep,aKTupoaal-me JJIEMEHTOB MaTpPULibl
Haxmure (Edit) n ykaxute nvs (A, B unmn C) matpuLpl, KOTOPYIO
Bbl X0TUTE PeaakT1poBaTh s 0TOOPaXeHUs 3kpaHa PeaakTvi-
POBaHYIS 3N1EMEHTOB MaTPULLbI.

H CnoxeHue, Bbl4UTaAHME U YMHOXEHUE
marTpuL

Mcnonb3yite onncanHHble HKe AeVCTBYS ANs CNOXEHWS, Bbl4i-

TaHUA N YMHOXEHUA MaTpuL,.

12
® [lpumep: YMHOXMTb MaTPULY 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
(Matpnua B2 3) @Moim @@ 288383
(BBop, anemeHTOB)
©@18c838280/818m
(Marpuua A x Matpuua B) (8)(Mat) (J(A) E3
(8)(mat) 2)(B) B

© Ecnn Bbl MOMbITAETECH CNOXUTD, BbIMECTb MATPHLIbI, Pa3Mepbl
KOTOPbIX OT/IMYALOTCS APYr OT ApYra, WK YMHOXMTb MaTpULLY,
KONIMYECTBO CTONBLIOB KOTOPOI OTAINYAETCS OT KOMMYecTsa
CTPOK TOM MaTpuLibl, Ha KOTOPYO Bbl XOTWUTE €e YMHOXUTb,
KasbKyNATOP BbIAACT OLLINOKY.

H BbiuncneHune ckangpHoro

npouseeneHnuss MaTpuLbl
Mcnonb3yinte pacnmcaHHbivi Hke NopsidoK AECTBU Ans no-
NIY4EHVS CKaNIPHOrO NPOV3BEAEHNS (HEM3MEHHOrO KPaTHOro)

MaTpuLb. 51
* Mpumep: YMHOXUTL MaTprLy C :[ _5 _3] Ha 3. ([ _1g _g])



(MatpruaC2x2) ) (1] (Dm) 3)(C) 283283

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

[ | Honyquue onpeaenuTensa MaTpulbl
Bbl MOXeTe MCMoNb30BaTh PACMUCAHHbBIA HKE MOPSLOK Aeli-
CTBUIA 47151 NONYYEHNS ONPEAENUTENS KBAAPATHON MaTpULLbI.

 Mpumep: Mony4nTb ONpesenuTens

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

3 2 4
Matpuupi A3 x 3 ) (D (Dim) J(A) 33383
(BBOZ ANEMEHTOB) 28 1868580818
IB@2a4s8
(DetMatA) ] (1J)(Det)
EMaty DA B

© OnucaHHbIii Bbllle MOPSAOK AEVCTBUA NPUBEaET K ownbke,
€CIN 3213aeTCA HEKBAZpaTHas MaTpuLa.

[ | TpchnouuposaHMe MaTpuLbl
Mcnonb3yinte pacnmncaHHbil HKE NOPSOOK AENCTBUIA  Ans
TPAHCMOHMPOBAHNS MaTPULLbI.

© [lpumep: TpaHCNoHMpyiTe ManmuyB=[ g g73 g ]

58

79

43
(MarpuuaB2x 3) HEmEB)28338
(Beog anemenTog) 58784888838
(TmMatB) ) (2)(Trn)

GMat) 2)(B) B3



H BoiuncneHue o0paTHOM MaTpuLbl
Bbl MOXeTe MCronb30BaTh paCI‘IVICﬁHHbII7I HXXe nopsaaok ﬂel7|—
CTBWIA 17191 NONYYEeHMst 00PATHON MaTPULbI.

-3 6 -11
© Mpumep: NMpowssectn obpalleHe Matpuupi C=| 3 —4 6]
4-8 13
-04 1 -08
-150.5 -1.5
-0.8 0 -0.6
(MatpuiaC3x3) OMOmEC)3 @38

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

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

© OnncaHHbIi Bbllle NMOPSAOK AEVCTBUIA NpUBEOET K OLUMOKe,
ecnv ByneT 3afiaHa HekBaapaTHas MaTpuua unv MaTpuvua, He
nMmeloLLas 06paTHO BENMYMHLI (onpenenuTenb = 0).

H Onpepenexune abCONIOTHO BEJIMYMHBI
MaTpuLbl
Bbl MOXeTe MCronb30BaTh PACMMCAHHbIA HIKE MOPSLOK Aeii-
CTBWIA 17151 onpeaeneHnst abCoMoTHOM BENNYMHBI MaTPULLbI.
. npumep: Onpe,u,enmb a600m0THy|o BeNNYMHY Matpuupl, No-
nyquHon Bbl41C/IEHEM 06paTHOI7I MaTpuLbl B npeabiayuem

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

BexmopHobie eblyucneHua CVCT-)

IMpornucaHHble B AAHHOM pa3zaene npoLeaypbl OMMChIBAIOT CO-
3[)aHMe BEKTOPA C KOSIMYECTBOM M3MEPEHNIA 10 TPEX, COXKEHWE,
BbIYMTaAHME 1 YMHOXEHIE BEKTOPOB, a TaKKe NoJy4eHne ckansp-
HOrO MPOM3BEAEHNS, BHYTPEHHErO MPOW3BEAEHNSs!, BHELUHEro
npou3BeaeHnst 1 aBCoNMIOTHONM BeNNYMHbI BekTopa. EauHoBpe-
MEHHO B MamsiTi MOXHO AEPXaTthb 0 TPEX BEKTOPOB.



Mcnonbayite knasuy ons Bxoga B pexum VCT ans
BbIMOSIHEHWS BEKTOPHbIX BbIYUCTIEHMIA.

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

O6patute BHUMaHUe, 4To Bam HyxHO co3zatb oavH unu 6onee

BEKTOP, Mpexae 4Yem Bbl CMOXETE BbINONHWUTL BEKTOPHBIE Bbl-

YnCneHms.

© E[IMHOBPEMEHHO B NamMsiTU MOXHO AepaTb [10 TPEX BEKTOPOB
cumeHamm A, Bu C.

© PeaynbTaThl BEKTOPHbIX BbIYUCIEHNI aBTOMATUYECKY COXPaHSi-
1oTcs B namsTi VctAns. Bbl MOXETE MCMONb30BaTh MaTpyLly B
namsTu VCtAns B noCnesyioLLmx BEKTOPHBIX BbIYUCIEHNSIX.

H Co3paHue BekTOpa

[na co3pgaHns BekTopa Haxmute (1) (Dim), ykaxuTe
nmvs Bektopa (A, B unm C), nocne Yero ykaxute U3MepeHins Bek-
Topa. [lanee, cnesys NosIBNSAIOLMCS Ha AUCTNEE NOACKasKaMm,
BBEAMTE 3HAYEHs1, KOTOPbIE COCTAB/ISIOT NIEMEHTbI BEKTOPA.

Wms BekTopa W3mepeHus BekTopa
) .
' J
V 1 A 1 = —1 Crpenka obosHauaet
(] HanpasneHue
MPOKPYTKM
. L5 NpocmoTpa
! [IIpyriiX 3aNeMEHTOB
3HaveHme anemeHTa

Bbl MOXETe 1Cnonb3oBaTh knasvium (<@ v (B>) 4ns nepemMete-
HIS! MO BEKTOPY C LIeJIbI0 MPOCMOTPa Ui PeakTUPOBaHKS ero
3N1EMEHTOB.

[ins BbIX0Aa 13 akpaHa BekTopa, Haxmute (8.

[ | Pep,aKTMpOBaHI/Ie JAJIEMEHTOB BEKTOpPa
Haxmure (2] (Edit), nocne 4ero ykaxwte ums (A, B, C)
BEKTOpa, KOTOpbIV Bbl XOTUTE peaakTMpoBaTh Ans 0ToOpaxeHus
3KkpaHa pesakTMpOoBaHs 3N1eMEHTOB BEKTOPA.

B CnoxeHue u BbluUTaHne BEKTOpPOB
Mcnonb3yitte NponmncaHHbIiA HAXeE NOPsSAoK AENCTBUIA A Cno-
XEHUSI N BbIYUTAHUS BEKTOPOB.



© Mpumep: MpousseauTe croxervie Bektopa A = (1 -2 3) 1 Bek-
Topa B =(45-6). (Pesynbrar: (5 3-3))

(3-MepHbili BekTOp A) Om DA 33
(BB, anemeHTOB) 1B928389
(3-MepHbiii BekTOp B) @((Dim)2)(B)3 3
(BBoA anemeHToB) 858068
(VCtA +VctB) () (3)(Vet) D(A)

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

® ECnv B NPYBELEHHON BbILLE onepauun Bbl 3apaante BeKTO-
Pbl C pa3HbIM KOIMYECTBOM U3MEPEHWIA, KabKYNISITOP BbIAACT
OLLMOKY.

H BbiuucneHue CKangpHoro
npoun3eeneHnd BeKTopoB
Mcnonbayiite NponucaHHbIii HUXe NopsaoK AeVcTBU Ansa no-
JIY4EHUS CKANSPHOrO MPOW3BEAEHNS (HEM3MEHHOTO KPaTHOro)
BEKTOpa.
 Mpumep: Boiuvicnnte npousseneHue sektopa C (-7,8 9) Ha 5.
(Pesynbrar: (-39 45))

(2-MepHbiit BekTop C) ®HOmEIC) 28
(BBOp, 3n1eMeHTOB) 708898
(5xVctC) 5 ) 3)(Vet) 3J(C) B8

H BbluncneHve BHyTpeHHero
npoun3eeneHnd AByx BeKTOpoB

McnonbayiiTe NponmMcaHHbIiA HAXe NOPSAOK AEWCTBIIA Ast MoAy-

YEHUS! BHYTPEHHETO MPOV3BEAEHMS () 15 ABYX BEKTOPOB.

© [pumep: Paccuntaiite BHyTpPEHHEE Npov3BeeHe BekTopa A

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

GBiveh 21(B) 3

® Ecnn B NpvBELIEHHOM Bbile onepaumn Bbl 3apanvte BekTo-

Pbl C pa3HbIM KOIMYECTBOM U3MEPEHWIA, KabKYNSTOP BbIAACT
oLLMOKY.



H BbluucneHve BHELLHEro
npoun3eeneHna AByx BeKTopos

Mcnonb3yiTe NponmMcaHHbIi HUKe NOPSAoK AENCTBUIA ANs nony-

YEeHVS BHELLHEro NPoM3BeaeHNs ABYX BEKTOPOB.

© [pumep: PaccuuTaiite BHeELLHeE Npov3BeeHre BekTopa A n

BekTopa B (Pesynerar: (-3, 18, 13))
(VCtAXVCtB) (3)(Vet) GJ(A)

v @B B3

® ECnv B NpMBELEHHON BbiLLe onepauun Bbl 3apaamte BeKTo-
Pbl C pasHbIM KOMMYECTBOM M3MEPEHUIA, KaslbKyNISTOP BbIAACT
OLLMOKY.

H OnpepeneHne abCONIOTHO BeJIMYMHBI
BEKTOpa
Mcnonb3yitte nokasaHHbI HUXe NOpsAoK AEVCTBUIA Ans Nnosy-
YeHrs abCoMIOTHOM BENMYMHBI (pa3Mepa) BekTopa.
© Mpumep: Onpeaenntb abcontoTHoe 3HaueHne Bektopa C
(Pesynbrar: 11,90965994)

(AbsVctC) Gve) EIC) B

® Mpumep: Onpepenutb pasmep yma (eavHuua n3MepeHus
yrma: rpaapycel (Deg)), 06pa3oBaHHOro Bektopamm A= (-10 1)
nB=(120)uBekTopa pa3mMepom 1 nepneHanKyIIPHOro kak A,

Takn B. (Pesynbtar: 108.4349488°)
(A.B) . _(A-B)
0= , KOTOPbIV CTAHOBUTCH 6 = COS™'——
008 0 =AU AB
AXxXB
BekTop pa3mepa 1 neprneHankynspHoro kak A, Tak n B :m
(3-MepHbiit BekTOp A) [ER[(SI)IEW[EVEY = |
(BBOZ, anemeHTOB) 80818
(3-MepHbiit BekTOp B) wer (3J(Dim) (2)(B) 383
(BBOA, nemeHTOB) 182808

(VCtAVctB) (3)(Vet) (A3(A) e (ver) () (13(Dot)
G@)(ve) 2)(B) B



(Ans--(AbsVctAxAbsVctB))
B8Ok () (33(Vet) GJ(A)
) ) (Ve) @B B3
(cos™'Ans) (Peaynetart: 108,4349488°) [=]

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

(VctAns+Ans)

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

lMepeeod 6 Mmempuyeckyro

(COMP
cucmemy eduHuy —

Mcnonbayiite Knasuwy ona Bxogja B pexvim COMP
[L151 BbINOJSTHEHWS NEPEBOA B METPUHECKYIO CUCTEMY €ANHNLL.

© B kanbkynatop BCTpoeHo 20 pasHbiX nap eavHuL, n3MepeHmns
NS GbICTPOro 1 yAoBHOro Npeobpa3oBaHuns eavHUL, U3Mepe-
HUSl B METPUYECKYIO CUCTEMY M 0BPATHO.

© Cm. TabnuLly nepeBofa eayHUL, M3MEPEHUs 1S 03HaKOMIIe-
HUS C MOMHBIM CMIMCKOM AOCTYMHBIX Nap A5 nepesoaa B Me-
TPVHECKYIO CUCTEMY.

e [lpn BBOAE OTPMLATENBHOIO 3HAYEHWSs, 3akioyaiTe ero B
ckobkn (O, O

* Mpumep: Mepesect -31 rpaayc Lienbcus B rpagyck no da-
PEHTenTy.

venmsea [T,

38 - HoMep NapbI NepPeBo/A eAMHMLL «rPaayChl Lienscus B rpagychl GapeHreiitas.



¢ TaGnuua nepeBoaa eAMHUL, U3MEPEHUS
Ha ocHose «NIST (HauyoHanbHbIi MIHCTUTYT MO CTaHAAPTM3a-
Lmm 1 TexHonorum), CneuvianbHoe napanve 811 (1995r.)»

Ans nepe Beepy Ans B Beegute
B JaHHOI Nape HOMep | aHHOM nape eAUHML: |  HOMep
envHuL: 3TOM Napbl: 9TOi Napbl:
in—cm o1 0z—>g 21
(oM — cm) (YHUMS — rpamm)
cm—in ; 02 g—oz 2
(cm —> aroiim) (rpamm — yHLwst)
fto>m Ib— kg
(dyT > metp) 03 (dyHT —> KI) 3
m—>ft kg—Ib
(meTp — dyT) 04 (Kr — dyHT) 24
yd—>m 05 atm — Pa 25
(pa— meTp) (atmocdepa — lMackank)
m—yd 06 Pa—atm 2
(MeTp — sipa) (Mackasnb - atMocdepa)
mile - km 07 mmHg — Pa 27
(MUAs — kM) (MM. pT. cT — lNackanb)
km — mile 08 Pa— mmHg 28
KM — Muist) (Mackanb — MM. pT. CT)
nmile>m hp — kW
(Mop. Muns — MeTp) 09 (n.c. > kBT) 2
m—nmile 10 KW— hp 30
METP — MOp. Muns) (kBT —>n.c.)

2 2
l\antg:l(?pT e e " :(I?rfécrgmaplﬁlacmnb) 3
m?— acre 12 Pa - kgf/cm? 30
(kB. METP — aKp) (Mackanb — krdp/cm?)
gal (US)—> 1 13 kgf-m—J(krpm— 33
(rannoH (am.) - nuTp) Ixoynb)
- gal (US) 14 Jokgf*m 34
(NMTP — rasnnoH (am.)) (Ixoynb — Krd + M)
gal (UK) - 1 ( Ibf/in2 — kPa
rannoH (6put.) —> 15 (dyHT-C1Na Ha KB. 35
mTp) oM — klMa)
- gal (UK) kPa — Ibf/in? (kMa
(AnTp —> rannoH 16 — (YHT-CUNa Ha kB. 36
(6pur.)) LH0VM)
pc— km 17 °F—°C (rpapyc 37
(napcek — km) Ial.)enbcm - r)panyc

apeHreiiTa
km— pc 18 ‘C>°F 38
(kM — napcek) (rpanyc PapeHreiita —
rpagyc Lenbcus)

km/h—m/s 19 J—cal 39
| (kM/4 — Mm/c) (Ixoynb — kanopum)
m/s — km/h 20 cal—»J 40
(M/C — KM/4) (kanopum — xoynb)




Hay4Hble koHCMaHmMel (COMP,,

Mcnonbayiite  Knasuwy ansa exoga B pexum COMP
[UNS1 BbINOSIHEHUS BbIYUCTIEHWIA C UCMONb30BAHMEM Hay4HbIX
KOHCTaHT.

COMP..

g (1]

© Bcero 40 LWMPOoKO UCMOMb3YeMblx Hay4HbIX KOHCTaHT, Tak1e Kak
CKOPOCTb CBETA B BaKyyMe 1 NOCTOsIHHAs 1aHKa, BCTPOEHb! B
KanbKynsiTop A8t GbICTPOro 1 yio6HOro JOCTyNa K HUM, ecnv
BO3HVIKHET Takast HeOOXOAVIMOCTb.

® [IpOCTO BBEAMTE HOMEP, KOTOPbLIA COOTBETCTBYET HAY4YHOMN
KOHCTaHTe, KOTOPYIO HY>KHO HalATW, 1 OHa ByaeT TyT e oTobpa-
XeHa Ha avcnnee.

© CM. TabnuLy Hay4HbIX KOHCTAHT [/15 O3HAKOMJIEHWS C MOJHBIM
CMMCKOM AOCTYMHbIX KOHCTAHT.

e Mlpumep: OnpenennTb CyMMapHOE KOMMYECTBO  3Hep-
rm, KOTOpOn 06napaeT yenosek mMaccoi 65 kr (E = mc? =
5,841908662 x 1018)

65 (ow1) 28 () B3

IMog Homepom 28 B TabMMLIE KOHCTAHT ykasaHa «CKOPOCTL CBETA B BakyyMe»

¢ TaGnuua Hay4HbIX KOHCTAHT

Ha ocHoBe paHHbix CtanzapTa ISO (1992 r.) n 3HayeHusx, pe-
komeHzoBaHHbIX CODATA (KoMnTeTOM Mo AaHHBIM A1St HAYKN 1
TexHukm) (2010T1)

BeepuTe AaHHbIA
[insi BbIGOPA ;AHHOM KOHCTAHTbI: HOMeEp Hay4HOW
KOHCTaHTbI:
macca npoToHa (mp) 01
macca HelTpoHa (mn) 02
mMacca 31eKkTpoHa (me) 03
Macca MIooHa (mu) 04
paanyc bopa (a,) 05
noctosHHas Mnawka (h) 06
A0epHbIA MarHeToH (UN) 07
marHeToH bopa (uB) 08
nocTosiHHas MnaHka npueeneHHas (f) 09
NOCTOSHHASA TOHKO CTPYKTYpPbI (O) 10
KNaCCU4ECKU paauyc 3neKTpoHa (re) 11




Beeaute aaHHblii

[ins BbIGOPA ;AHHOM KOHCTAHTBI: HOMep Hay4HoW
KOHCTaHTbI:
KomnToHoBCKas aninHa BomHb (AC) 12
rMpOMarHUTHOE oTHOLWeHKe NpotoHa (Vp) 13
KoMnToHOBCKas /MHa BonHL! npotona (Ycp) 14
KomnToHoBCKast fimHa BonHbl Heiipoa (Yon) 15
nocrtosHHas Puabepra (Rwo) 16
aTOMHas enH1LA Macchl (u) 17
MarHWTHbI MOMEHT NPOTOHA (UP) 18
MarHWTHbI MOMEHT 3/1eKTPOHa (Le) 19
MarHWTHbI MOMEHT HEATPOHa (1n) 20
MarHUTHbIA MOMEHT MIOOHA (Uu) 21
noctosiHHas Papapes (F) 22
3nemeHTapHbIi 3apsf, (€) 23
nocrtosHHas Asoragpo (NA) 24
noctosiHHas bonbumana (k) 25
MONSIPHBIA 06beM naeanbHoro rasa (Vm) 26
MOfSipHas razosas noctosHHas (R) 27
CKOpOCTb cBeTa B Bakyyme (C)) 28
riepsas nocTosHHas uanyyexns (C,) 29
BTOpAsi NOCTOsHHAs 1anyyerms (C,) 30
nocrtosHHas CtedaHa-bonbLmara (O) 31
3NIEKTPUECKas NOCTOAHHaA (€ 32
MarHuTHas nocTosHHas (1) 33
KBAHT MarHu1THOrO NoToKa (¢O) 34
CTaHAAPTHOE YCKOPEHWE CUIbI TSXKECTY (g) 35
KBaHT NpoBOAMMOCTH (G,) 36
XapakTepUCTUYECKIA MMNEAAHC Bakyyma (Z,) 37
Temnepatypa o Lkane Lienscus (f) 38
paBuTaLwmoHHas NocTosiHHas HutoToHa (G) 39
cTaHpapTHas atmocdepa (atm) 40

Cvictema IBOVHOIO NMUTAHUSA dakTudecku MeeT fsa NeTou-

HVKa MUTaHUS: COMHEYHas GaTapes ¥ MUHUATIOPHBIA 3NEMEHT
nutanns G13 (LR44). Kak npasuno, 060pyaoBaHHble TOMbKO
CONHEYHO GaTapeeii kanbkynsTopbl MOTyT paboTaTh TONBKO B

YCNOBUSIX OTHOCUTENBHO SIPKOro ocBeLleHus. C apyroit cTopo-
Hbl, cucTema JIBOVHOMO MUTAHWA nossonsieT Bam npoaon-

XKaTb MCMOMb30BATb KAIbKYNIATOP HACTOJIbKO OO0, HACKOJIbKO

MMEEeTCs JOCTaTO4HOE OCBELLEHIIE 1St YTEHNS C AVCTINEs.




¢ 3aMeHa anieMeHTa NMTaHus

Jlio6oii 13 cneayroLLyX NPKU3HAKOB Yka3biBaeT Ha CHUKEHVE 3a-

psina SnemeHTa NUTaHus U Ha HeOBXOAVIMOCTb €70 3aMeHBbI.

® Lindpbl Ha gucnnee TycK/ble v TPYAHOUMTaEMbIE B MIOXO OC-
BeLLIEHHbIX MECTaXx.

© [py HaXKATWM KNABULLM (ON) HA SKPAHE HUYErO He MOSBNSETCS.

° p,ﬂﬂ 3aMeHbl dJieMeHTa NuTaHusg

(@ BblkpyTWTE MSITb BUHTOB, KOTOPBIMW  BuHT BuHT
KPEnUTCs 3a/HSs KPLILLKA, MOCTIE Yero =
CHUMWTE 3a[HIOIO KPBbILLIKY.

(2) BbiTalmTe CTapbiii SNEMEHT NUTaHNS.

(@ MpoTpute GOKOBLIE MOBEPXHOCTM HO-
BOrO 9NIEMEHTA NUTaHUSI MSITKO CyXOi
TKaHbIO. 3arpy3uTe 3N1eMEHT NMUTaHUS B
annapar Tak, 4Tobbl CTOPOHA C NOoXW-
TenbHLIM 3apsaom @ cMotpena Beepx
(v Bbl ee Buoenu).

@ MNomecTuTe 3aHIOK KPbILLKY 0BPaTHO
1 3aKpenuTe ee NATLIO BUHTaMK.

(® Haxxmute (@N) 4151 BKIIOYEHUS NATaHUS. YOeamTechk, 4to Bel He
NPOMYCTUAM 3TOT LWar.

TexHu4eckas uHgpopmayus

B Ecnm Y BaC BO3HUKNA npo6nema. .

Ecnun pesynbTatbl BbIMUCNIEHNS HE COOTBETCTBYIOT OXUAAEeMbIM,

1K ecnv NpomsoLuna kakas-nnéo owwubka, NpovsBeauTe cne-

[ytoLmve [eicTsns.

1. Haxmure (2)(Mode) B3 nns copoca Beex pexviMos
1 HACTPOEK B MICXOAHOE MOSIOXEHVE.

2. MposepsTe dhopmyny, No KoTopoii Bel paboTtaeTe, 4TobbI yoe-
ANTbCH, YTO OHa BeEpHa.

3. BiounTe nmpaBusibHbIA pexvM 1 nonpobyiite npousBecTv
onepawyist BblMCIEHUS 3aHOBO.

Ecnu BbiLLIEONMCaHHbIE LUAru He UCMPABASIOT MPOGIEMY, HXXMI-

Te Ha Kknaemwy (oN). Kanbkynstop BbIMOSHMT Onepaumio camo-

NPOBEPKU ¥ YOAUT BCE COXPAHEHHbIE B NAMSTU AaHHbIE, ECN

OynyT 06HapY>XEeHbI kakne-nmbo OTKNOHeHUs. Y6eanuTech, 4To y

Bac Bceraa ocraioTcs 3anucaHHble Ha Gymare Konuy BCex Bax-

HbIX JaHHbIX.




H Coo0weHus 00 oumbke

Kanbkynsitop 6yneT 3a6nokMpoBaH, KOraa Ha AUChiee mosis-
niaetca coobLugHne 06 ownbdke. Haxmute Ha na cbpoca
oLwmbKK, nn HaxmuTe Ha (< unm () 4ns 0ToOPaKEHUs BbIYUC-
neHvs 1 pelleHnst npobnembl. Bonee nogpobHas nHbopmauus
npvBeaeHa B pasaene «J10katop oLmnGok».

Marematuyeckas OLUMBKA (Math ERROR)

© [IpNYnHBI

© PegynbTaT BbIYMCIEHNS HAXOAMTCS 3a Npesenamy AonycTu-
MOr0 AVana3oHa BblYUCTEHMS.

© [lonbiTka NPOV3BECTW BbIHMCIEHVE C DYHKLWEN C UCMONb-
30BaHMEM 3HAYEHWsl, KOTOPOE MPEBBLILLAET AOMYCTVMBbIA
[ana3oH BBoJA.

© [onbiTka NMPOV3BECTW HENMOMMYHYIO OnepaLwiio (AeneHre Ha
HONMbW T.4.)

o [leiicTBue
e MpoBepsTe BBELEHHbIE Bamy BENMYMHBI 1 YOEANTECH, YTO
BCE OHW HaxoAsTca B AOMYCTUMOM AmanadoHe. Obpatute
0co60e BHIMaHWe Ha 3Ha4eHUst B 06N1acTsX NaMsTh, KOTo-
pble Bbl ucrnonbayete.

OLLUBKA cTeka (Stack ERROR)

° MpuunHa
L4 npeBbILLIeHa E€MKOCTb YMCJI0BOro CTeKa 1nm onepaumoHHoOro
cTeka.

¢ [lelicTBue
© YnpocTuTe BblYMCEHVe. YcnoBoii cTek nmeeT 10 ypoBHEi,
a OnepaLwoHHBIN CTEK UMEET 24 YPOBHSI.
® Paznenute Balwe BolumcneHre Ha ABe v 6onee oTaenbHbIe
yactu.

CunTtakcuyeckasi OLUMBKA (Syntax ERROR)

° [IpnunHa
e [lonbiTkKa MPOW3BECT HEAOMYCTUMYIO  BbIMUCIUTENBHYIO
onepauuio.

¢ [leiicTBue
® HaxxmmTe Ha (<) unm (B>) ons oToBpaxeHns BbIMUCIEHUS C
KYPCOPOM, PACroNIOXEHHbIM Ha MECTE OLLIMOKM 1 BbINOAHUTE
HEOBXOAVMbIE UCTPABEHNS.




OLLUMBKA aprymenTa (Arg ERROR)

° MpuunHa

L4 HenpaanbHoe MCNONb30BaHWeE aprymeHTa
¢ leiicTBue

© Haxxmute Ha (<@ vnm () anst 0ToOpaxeHUs MecTa NpuynHbI
OLUMBKM U BbINONHWTE HEOBXOAVMbIE UCNIPABIIEHNS.

H MopsAa0K BbINOJIHEHUS AEACTBUIA
BbI4nCNEHs BbINOMHSAIOTCSA B Crieaylolem nopsake.

(@ Npeobpasosarme koopavHat: Monspbie (Pol (x, ), npsamo-
yroneHble (Rec (7, 0)).
Lnddeperumans: d/dx*
MHTerpansi: Jdx
HopmanbHoe pacnpenenexve: P(*, Q(*, R(*.

(@ dyHKumM THNa A:
Mpu paboTe ¢ AaHHbIMY GYHKLSIMU CHAYa1a BBOAMTCS 3Haue-
HYie, a 3aTEM HXUMAETCS PYHKLMOHAbHAS KNaBuLL.
X3 xtxl
WHXEHEPHbIE CYMBOSbI *
HopmanbHoe pacnpenenexve: —t*
X, X1, X2, Y
Mepesop eonHUL, n3mepeHns yrna (DRG )
MepeBop B METPUYECKYIO CUCTEMY**
(@) Crenetm u kopHu: A (1Y),
@ al’/ c
(B dopmaT yMHOXEHNS COKPALLEHHBIM CNIOCOBOM Mepes, T, ¢
(oCcHOBaHMEe HaTypasibHOro norapudma), UMs namsTi unm
1MSi IEpPEMEHHOIA: 2T, 3e, 5A, TAUT. 1.
® PyHKuMM THNa B:
Mpn pabote C AaHHLIMKU QYHKUMAMM CHavana Haxumaercs

q)yHKLI,I/IOHaJ'IbHaﬂ Kfnasuia, a 3aTeM BBOOUTCS 3HAYEHME.

— 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 COKPALLIEHHBIM CNIOCOGOM nepep, dyHk-
usammna B: 2\ 3, Alog2u . o,

MepecrtaHoBka v co4eTaHue nPr, nCr.
o

@ Touka (+)**



X, +

@+, -

@ u* (noruyeckoe npovsseneHe)

@ xnor* (ncknovatowee HE-UIN), xor* (nckniodatowwee UIN),
unu* (normyeckas cymma)

o Ol'lepaLl.VlVl O[HOro 1 TOro Xe ypPOBHS 04epPedHOCTU BbINOJIHA-
0TCS CnpaBa HAJIEBO.

e Inv 120 - eXIn(vV 120)}

. ﬂ,pyrme onepauuu BbINOJHAIOTCSA CNeBa Harnpago.

© Onepauym, 3aKIo4eHHbIE B KPYble CKOOKM, BbIMOSHSIOTCS
nepBbIMA.

e Koria BbMUCNEHME COAEPXWT HE3aBUCUMYIO MepeMeHHYIo,
BbIPKEHHYIO OTPULATESbHBIM YMCIOM, OTPULIATENLHOE YNCNO
[OMKHO ObITb 3aKIIOYEHO B KPYIIble CKOOKW. OTpULATENbHbINA
3HaK (—) TPaKTyeTCst kak PyHKUMS Tvna B, noaTomy Heobxoam-
MO 0CO00€ BHMaHME K MOPSIZKY BbIMMCTIEHWIA, KOTA BblYMCIE-
HUE COLEPXMT NPUOPUTETHYIO DYHKLIWIO TVMA A 1AM onepaLmio
BO3BE[EHS B CTENEHb U N3BIEYEHUS KOPHSI.

® Mpumep: (-2)* =16
—2¢=-16
B Crexu

[JaHHbIA KanbkynsTop u1cronb3yeT o6nacTi namsitv, Hasblsa-
emMble «CTekaMu», A5 BPEMEHHOMO XPaHEHUS 3HAYEHUIA (41C-
JIOBOW CTEK) M KOMaHL, (KOMaHAOHbI CTEK) B COOTBETCTBUM C UX
04epesiHOCTbIO BO BPEMS Bbl4MCNEHNS. Yucnosol cTek nmeeT 10
YPOBHEW, @ KOMaHAHbIA cTek uMeeT 24 ypoHs. Olumbka cTeka
(Stack ERROR) Bo3HwMKageT, korga Bbl mbitaeTecb Npov3BecTy
BbIHMCNIEHVIE, KOTOPOE ABASETCS HACTONBLKO CAOXHBIM, HTO Mpe-
BbILLAET EMKOCTb CTeKa.

© MaTpu4HbIe BbIYUCIEHNS CMONL3YIOT 40 ABYX YPOBHEN ma-
TPUYHOrO cTeka. Bo3BeneHvie MaTpuLbl B kKBagpar, B KyO uim
nosy4eHve 06paTHOM MaTPULB! UCTOSL3YET TOSBKO OfVH YPO-
BEHb CTeka.



© [lpumep:

Yucnoeoiictek  KomaHpaHbIi cTek

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

® BbI4MCNEHVS BbINONHEHNS nooyepenHo B COOTBETCTBUM C «[o-
PAOKOM BbINOIHEHUSA [encTBuiA». KoMaHap! 1 3HaYeHus yoansa-
0TCA U3 CTeKa Toraa, Koraa BblHMCIIEHNE BbIMOHEHO.

B [Juana3oHbl BBOOHbIX 3HaYEHUI

BHyTpeHHue paspsagbi: 12
TouHocTb*: Kak npasuno, ToyHocTb paBHa +1 B 10 paspsige.

DyHKUMN Jvana3soH BBoaa
DEG | 0=|x| =4,499999999 x 10"
sinx RAD | 0= |x|=785398163,3
GRA | 0= |x| =4,999999999 x 10'°
DEG | 0=|x| =4,500000008 x 10°
cosx | RAD | 0=|x|=785398164,9
GRA | 0= |x| =5,000000009 x 10'°
DEG | Takoit xe, kak mns sinx, kpome kak npu x| =
(2n-1)x 90.
fany RAD Takoit xe, kak Ans Sinx, Kpome kak npu |x| =
(2n-1)x /2.
GRA | Taxoii xe, kak ana sinx, kpome kak mpu x| =
(2n-1) x 100.




DyHKuMN [Avana3oH BBOAA
sin-'x
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*
tanhy | 0= |x| =9,999999999 x 10%
tanhx | 0= x| =9,999999999 x 10-'
logx/Inx 0<X=9,999999999 x 10%*
10x -9,999999999 x 1099 =x = 99,99999999
e -9,999999999 x 1099 =x = 230,2585092
x 0=x<1x10'
X2 [x] <1x10%
1/x |X] <1x10"%; x%0
5x [x] <1x 107
X! 0=X=69 (rae X - LeNoe Y1Co)
nPr 0=n<1x1010,0=r=n(rge N, r - uenbie yncna)
1={nl/(n-r)<1x10°
ner 0=n<1x10"° 0=r=n(rpen, r - uesble Ycna)
1=[n\/{ri{n-r)h] < 1x 10'®
oo | SR ESE
Rec (7, 0) 0=7=9,999999999 x 10*

0: Toxe, 4o sinx

lal,b,c<1x 10
0=bh,c

|x| < 1x 10

I'IpeoGpaaosaHMsa AeCATnYHas <> LWecTHaauarepuyHas
cucrtema

0°0°0"= | x| =999999°59°




DyHKUMn Avana3soH BBoaa
X>0: -1 x10"°<)logx<100
Xx=0:y>0
A(xy ) X<0:y=n, (rae 1 - uenoe 41cno)
2n+1
Mpu Tom, 410 ~1 x 10" <Ylog|x|<100
y>0:x#0
-1x10'%<1/x logy<100
X 7y y=0:x>0
P<0:x=2n+1, W (1 =0; roe 1 - uenoe yncno)
Mpy Tom, 410 -1 x 10'%<1/Xlog|y|<100
O6LLiee YMCNO CYMBOJIOB LIENIOr0 YUCAA, YACINTENS 1
ab/(,‘ 3HaMeHaTens He A0XHO npesbilatk 10 cumsonos
(BK/IOYAS 3HAK [ENEHUs)
x‘ <1x10%
sD V| <1x10%
(REG) Nl <1x10%

XOn,yon, X, y:n =0
XOn-1,y0n-1,A,B,1: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.




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.




* 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.



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



* 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.



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.



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




» 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.

(e 3)(An B3



Mathematical Expression

Calculations and Editing (COMP)
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.



* 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

) (B () (onus) () (A) () () (C) BB
O1E200E3 k(D) B3 ) () )
) 148
) ™
(c?) 28
) ClERk:] = |
)@
(A?)



¢ 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.



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




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.



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] = |



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



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).



* 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



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)



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

2t=16 21483



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)

7 =]
* 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



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 206003
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.



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.



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)




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.



» 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

(

(



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.

| direction you
! should scroll to

Variable name ’— Arrow indicates
|
v

view other
0 . solutions.

Solution




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.



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).



* 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



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.



« 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

) ue) ) 2 30 B3

Atmospheric Pressure at 18°C = 1007.48

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

Temperature at 1000 hPa = 4.642857143

1000 o (sva) () () () (1 B

Coefficient of Determination = 0.965517241

IEIa
Sample Covariance = 35 a DEIB3




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




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




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.



* 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)



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



* 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,




* 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.



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.



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.



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



(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




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.




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.



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.



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



(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.




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




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.



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.



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.



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



* 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.



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




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




UMM3KC» (MMnopTep 1 aucTpubbloTop), 394026, Poccus,
r. BopoHex, yn. 45 Crpenkosoit [lususuu, 261a.

[H[ Bonpocbl no kauectBy Hanpanate: OO0 «Oduc-

RU/BY. T[lpegHa3HaueH AnA  BbINOMHEHUA  apUdMETUYECKUX
onepauuii. bepeub oT ypapos, Bnaru. Ocobbix ycnoBuit
TPaHCNOPTUPOBKM He TpebyeT. Be3onaceH npu MCMonb3oBaHUK
no HasHauyeHwto. [laTa NPoOW3BOACTBA YyKasaHa B CepPUNHOM
Homepe Ha ToBape (MM/ITTT). Cpok cnyx6bl: 5 net. fapaHTUiHbIN
Cpok: 12 mecALeB ¢ faTbl NpuobpeTeHna (He pacnpocTpaHaeTca
Ha anemeHTbl nuTaHuA). KZ. VHxeHepnik  Kanbkynatop.
ApndmeTnkanblk onepaunAnapAbl  OpbiHAAY YWIH  apHanfaH.
CoKKbliaH, binFanfaH caktay kepek. Epekiue oHe TacbiManpay
wapTTapbl oK. benrinenyi 6oMbiHWa NaitAananFaH Kesae Kayincis.
OHpipinreH KyHi KepceTinreH cepuAnblK HeMipi Tayappafbl
(AA/XMKXK).Kpi3meT eTy mep3imi: 5 xac. Keninaik mep3imi:anbiHFaH
KYHHeH 6acTan 12 ait (KOpeKTeHy anemeHTTepiHe Tapanmaigpi).
EN. Scientific calculator. Designed to perform arithmetic
operations. Protect from drop, moisture. Safe when used for its
intended purpose. The production date is indicated in the serial
number on the product (MM/YYYY). Service life: 5 years. Warranty
period: 12 months from the date of purchase (does not apply to
batteries). RU/BY/KZ/EN. Vi3roTosutens/OHaipywi/Manufacturer:
TyaHuxoy Kauua TekHonomxu Ko., lumntep, Ne 309-1 cépp dnop
o¢ bunguur A, I3uHTain Yyanaxkanb CeHtep, N2 168, IOHbu3H Bect
Poap, 3uHTtain Ctput, baitioHb AncTpuKT, yaHwxoy Cutu, Kutait/
KbiTait (Guangzhou Cania Technology Co., Limited, No.309-1 third
floor of Buliding A, Jingtai Chuangzhan Center, No. 168, Yuncheng
West Road, Jingtai Street, Bayiun District, Guangzhou City, CHINA).









