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BaxHble caedeHuUn

* OTobpaxeHne [aHHbIX Ha 3KpaHe U PUCYHKax (HanpuMep MapkuMpoBka
KNnaBWL), NOKasaHHble B HACTOALIEM PYKOBOACTBE Monb3oBaTens,
NpUBeAeHbl TOMbKO ANA MOACHEHUIA 1 MOTYT HECKONbKO OT/INYATbCA OT
haKTNHeCKuX.

L4 CBe,EleHVIFL cofepxawueca B HaCToALeM PyKOBOACTBE, MOTryT USMEHATLCA
6€3 NpefBapUTENbHOTO YBEAOMIIEHNA.

* O6A3aTeNbHO XPaHNTb BCIO MOMb30BATENBCKYIO JOKYMEHTALVIO N0 PYKOH,
4TO06bI NONMBb30BaTLCA €10 ANA cnpaBku B 6y,ElyLLleM.

Mpumepeol eblvucneHull

anMepbl BbIYUCNEHWIA B HacToAWEeM pyKoBOACTBE MoKasaHbl 3Ha4YKamu

/. ECI1 He yKasaHo CrieunansHO, MPeAnonarasTca, YTo BCE MpuUMepsb
BbIYUCIIEHUA AaHbl, KOrga KanbKynAaTop UMeeT nepBoHavalibHble HaCTpOI;IKVI
1o yMonyaHwio. cnonbaynTe npoueaypy noA 3arnasvem «/imuranusauna
KanbkKynAaTopa», 4TOObI BEpHYTbCA K rnepsBoHavasbHbIM HaCTpOVIKaM no
ymMonyaHuio.

NononHutensHble cBeaeHua o sHadkax M, [TA, X » 2.
KOTOpble NoKa3aHbl B Npumepax Bbl‘-ll/lCﬂEHVlI;l, CM. B pasfene ‘(HaCTpOVIKa
KanbKynaTopas.

NHuyuanusayun KanbKynamopa

BbinonHuTe cnefytolyio npoueaypy, Koraa XoTuTe WHULManusnpoBaTtb
KanbKyNATOP, BEPHYTbCA K PEXUMYy BbIYUCIEHWUA W YCTAHOBWUTH €ro
nepBoHaYanbHble nNapameTpbl No ymonyanuo. O6patuTe BHUMaHUe,
YTO HacToALlaA onepauuaA Takxe cbpacbiBaeT BCE AaHHble U3 MamATU
KanbKynAaTopa.

(BJ(CLR) B (Al B (Yes)

Mepeol 6ezonacHocmu
A Bartapena

© XpaHuTe 6atapeun B HEAOCTYMHOM AS1A ManeHbKUX AeTel MecTe.
 /icnonb3yiTe 6aTtapemn TONbKO TOrO TUMa, KOTOpPbIV yKasaH B
HaCTOALLEeM PYKOBOACTBE.

Mepobi npedocmopoxHocmu

npu o6pawjeHUU ¢ KANbKynAmMopom

* laxke ecnu KanbkKynATop pabotaeT HopManbHoO, 3aMeHANTe 6aTapen
no KpaiiHeii Mepe oAuH pa3 B ABaroaa.

MonHocTblo paspAxeHHan 6aTapeA MOXeT NpoTeYb, Bbl3biBaA

noepexaeHne u cbon KanbkynaTopa. Hukorga He octaenAaiTe B

KanbKynATOpe MOMHOCTbIO paspAXeHHylo 6aTapeto. He nbiTaiTech

MCMonb30oBaTh KanbKynATop, Koraa 6arapeA NONMHOCTLIO pa3pAXeHa.
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e BaTtapeA, KOTopadA NOCTaBNAETCA C KaNlbKyIATOPOM, HEMHOTO
pa3pAxaeTcA BO BpeMA TPaHCMOPTUPOBKU U XxpaHeHuA. B cBA3n
c 3aTUM moxkeT noTtpeboBaTbcA 3ameHa 6aTtapeu 6bicTpee, Yem
HOpManbHbIA CPOK AencTBUA GaTapeu.

* He ucnonbayiite B HacToALleM u3aenuu 6atapeu Oxyride* unu kakue-
nunbo apyrue HUKenesble 6aTapen. HecoBMecTUMOCTb MeXAY TaKMMU
6a1'apeﬂww| U TEXHUYECKUMU XapaKTepuCTUKaMmu uspesiua moxert
YMEHbLNTb CPOK neﬁc-reun 6arapeu W BbI3BaTb OTKa3 usgenua.

*3beraiiTe UCNONb30BaHME U XpaHeHUe KanbKynATopa B MecTax
C 3KCTpeMalnbHbIMU 3HAa4YeHUAMMU TemnepaTypbl U 6onbwUM
KONIMYECTBOM Briaru  rbinu.

* He noasepraiite KanbKynAaTop yaapam, CXXaTuio 1 naruby.

* Hukorpaa He nbiTakTecb pa3bupartb KanbKynAToOp.

*Ucnonb3yiiTe MATKYI0, CYyXYl0 TKaHb AN OYUCTKM BHEWHMUX
noBepXHOCTeN KanbKynATopa.

* Mpu BbIGpacbiBaHUK KanbKynAaTopa unu 6atapen ybeamtech, 4To aTH
AeWCTBMA COOTBETCTBYIOT MECTHOMY 3aKOHOAATENbCTBY.

* HaumeHoBaHMA KOMNaHWii N U34enuin, UCNoNb3yemble B HACTOALLEM

PyKOBOACTBE, MOryT 6bITb 3aperncTpupoBaHHbIMX TOBApPHbIMU 3HakKamu
NN TOBapHbIMU 3HaKamu UX BnagesnbLes.

CHaAmue ¢pymnsapa

Mepea vcnonb3oBaHeM KanbKynATopa
CABUHbTE (PYTNAP BHU3 ANA CHATUA, a
3aTem npukpenuTe yTnAp K ThbifbHON
CTOPOHEe KanbKyfIATOpa, Kak nokKasaHo Ha
pUCYHKe.

BxniroyeHue u ebIKsIl0OMeHUe NUMAHUA

[InA BKMIOYEHUA KamnbKynATOpa HAXMUTE KNnasuLly
[InA BbIKMIOYEHNA KanbKynATopa HaXMUTE Knasuium

(& (OFF).

ABTOMaTU4ECKOE BbIK/IIOYEHNE NUTaHUA

KanbKynATop BbIKMOYATCA aBTOMATUYECKW, €CMIN B TeYEHUe NMpUMepHO
10 MWUHYT He BbIMOMHATL Kakue-nubo onepauun. Ecnu kanbkynATop
OTKITIOUUICA, HAXKMUTE KNaBuLLy [ANA BKIIOYEHUA KarnbKynAaTopa.

Pezynupoeka KOHmMmpacmHocmu

oucnnesn

OT1o6pasnTtb okHo KOHTPACTHOCTb (CONTRAST) MOXHO, Haxumaa
cnepytowme Knasuww: (i) (g (SETUP) ® (5] (ACONTP). 3atem ana
HaCTPOMKN KOHTPACTHOCTU UCMoNbayiTe Knasuwu @ u & . Mocne
XeflaeMom HaCTPONKK HaxXMUTe Knasuly (&d).

BaxkHo! Ecnu HacTpoiika KOHTPaCTHOCTU AUCTINIEA HE YNYHLUUT YUTAEMOCTb,
BO3MOXHO, YTO HEJ0CTATOYHO 3aprxeHa 6atapen. 3ameHnTe 6aTapeto.
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Mapkupoeka Kknasuw

HaxaTtue knasuwwu mwnwn o] JononHutenbHan pyHKUMA
nocnepyloWmUmM Haxatuem BTOpPOW m
KNaBuULWW BbINMOMHAET [LOMNOMHUTENbHYIO

YHKLMIO, NPUCBOEHHYIO BTOPOW KnasuLle.

[lononHuTenbHaaA (hyHKLMA NoKa3aHa TEKCTOM,

HanevaTtaHHbIM Haf KNaBuLIen. ) OcHosHan dyHKuuA
LiBeT TekcTa [OMOMHUTENbHON (OYyHKLUK KnaBuwm
o3HavaeT creaytoulee:

LiBeT TekcTa Hag

o OsHauaerT:
Knasuweun:
HaxkaTue Ha [sHF), a 3aTem Ha 3Ty KnasuLLy
XKentbiin obecrneynBaeT [OCTYN K COOTBETCTBYIOLLEN
yHKLUMN.
Haxxatue Ha (\PH), a 3aTem Ha 3Ty KnasuLly

KpacHbiin Mo3BONAET BBECTU COOTBETCTBYIOLLYIO
MEePEMEHHYI0, KOHCTaHTY W CUMBOJT.

MokaszaHus oucnnesn

Ha aucnnee kanbkynAaTopa oTO6paXxaloTcA BBEAEHHBLIE BblPaXeHUs,
pe3ynbTaTbl BbIYUCEHUI W PA3NIUYHbIE MHANKATOPbI.

BBeaeHHoOe BbipaXxeHue - UHAuKaTopbl
; 0] G Math A
PollJZ,2] Folll.414213562

=(1,.7852301

PesynbTat BbluUCTIEHUA

eEcnn Ha NpaBoil CTOPOHE MNOABNAETCA MHAMKaTOp P pesynbTarta
BbI4MCNEHNA — 3TO O3HAYaAET, YTO OTO6pa>KeHHbII7I pesynbTaT Bbl4UCNIEHNA
npojomkaeTcA BrpaBso. VcnonbayiiTe knasvwy @ u @ AnA npocMoTpa
pesyrnbTata Bbl4UCIEHNA.

* Ecnv Ha npaBoW CTOPOHE BBOAMMOTO BbIPaXKeHUA NOABMNAETCA MHANKATOP
[>—3T0 03Ha4aeT, HTO OTOBPAKEHHOE BbIPaXXEHUE NPOAOMKAETCA BMPaBo.
Mcnonbayiite knasuwm & 1 @ AN1A NPOCMOTPa BBOAUMOTO BbIPaXKEHNA.
O6paTuTe BHUMaHWe, ecnv Bbl XOTUTE NMPOKPYYMBaTb CUMBOSbLI ANA
MPOCMOTpPa BBOAMMOIO Bblpa>keHWA, Koraa OTOﬁpa)KaIOTCH oba nHouKartopa
» 1 >, To cHayana noTpebyeTcA HaxaTb Ha knaeuwy [&J, a 3aTem
vcnonb3oBatb & U @ AnA casura.

WHaukaTopbl aucnnena

WUnpukartop: | O3HavaerT:

Knasuartypa nepeksioyeHa Ha BepXHWiA perucTp

7. Mocne HaxaTtnA Ha Nobyio
KMaBuLLy BEPXHWUN PErUCTP OTKIIIOYUTCA, & UHAMKATOP
noracHer.




HaxaTtuem Ha knasuwwy [P BKMovaeTcA andasUTHbIN
A pexwvm BBoaa. Nocne HaxaTvA Ha Niobyto Knasuily OH
OTKITKYUTCA, a UHONKATOP rnoracHeT.

M B He3aBWCVMOWN NaMATY COAEPXUTCA 3HAYeHUe.
KanbkynATop HaXxoaWTCA B COCTOAHWUM FOTOBHOCTY K
sTO BBOAY VIMEHW NMepeMeHHOIA C Liesblo MPUCBOEHNA el
3Ha4eHuA. VIHavKaTop NoABNAETCA NOCNe HaXaTuA Ha
Knasuwwm s TO)

KanbkynAaTop HaxoauTcA B COCTOAHWUM FOTOBHOCTY
RCL K BBOAY UMEHU nepemeHHoﬁ C Lernbio Bbl30Ba ee
3Ha4veHuA. VlH,ElVIKaTOp NOABMAETCA Nocne Haxkatua

STAT KanbkynAatop Haxogutca B pexxume STAT.
D] EnvHuLa n3amepeHnA yrioB no YMOMYaHuio — rpaayc.
R] EavH1La n3mMepeHuna yriioB Mo YMONMYaHWIo — paanaH.
G] EavHnua nsmepeHna yrnos no yMonyaHuio — rpag.
FIX 3apaHo (hMKCMPOBAHHOE YWCIO AECATUYHBIX 3HAKOB.
SCI 3anaHo hrKCMpoBaHHOE YMCNO 3HaYaLWmX Lmdp.
Math B kayecTBe hopmaTa BBOAA-BbIBOAA BbIOPAHO

ecTecTBEHHOe oTobpaeHwe.

B namAatun XpoHonornu BbIYVCNEHUI UMEIoTCA AaHHble,
YA KOTOpble MOXHO BOCMPOU3BECTY; BbILLE (HUXKE)
1306paxXeHNA Ha AuCTINiee UMEIOTCA ele AaHHble.

Ha aucnnee — nNpoMeXyTOuHbI pesynbTaT BbIYUCEHUA

Di
sP COCTaBHOTO BbIPaXKEeHMA.

BaxkHo! [lpu BbINOMHEHWU OYEHb CIOXHbIX BbIYUCMEHWUIA, a TakXe
BbIYMCNEHNIN HEKOTOPbIX APYrUX TWUMOB, TPEBYIOWNX MPOAOIKUTENBHOMO
BPEMEHM, BO3MOXHO, 4TO MOKa BbIYMCIEHUE BbINONHAETCA BO BHYTPEHHEM
pexuvme, Ha aucnnee 6yayT oTo6paxkaTbCA TONMbKO BbilLENPUBEAEHHbIE
NHOMKaTopbl (6e3 Kakux-nnbo 3HaYeHui).

UcnonesoesaHue meHIo

HekoTopble onepauun KanbKynATopa BbIMOMHAIOTCA C UCMOMNb30BaHNEM

MeHIo. HaxaTtviem Ha knasuLly unm MOXHO BbIBECTU Ha AucCnnen

MEHIO COOTBETCTBYIOLUMX (hyHKLIMA.

[lnA nepexoaoB MeXAy 3NeMeHTamu MeHIo crneayeT UCMonb3oBaTb

cnepyowme KnasuLm.

* MoXXHO BbIGpaTh 3NIEMEHT MEHIO HaXkaTveM LMhpPOBOI KNaBuLLK, KOTopas
COOTBETCTBYET HUCAY CrieBa OT HEro Ha 3KpaHe MeHIo.

¢ NiuaukaTtop YV B BEpXHEM NPaBOM Iy MEHIO O3Ha4aeT Hanmyue Apyroro
MeHIo nof, Tekywum. ViHavkaTop A Oo3HayaeT Hanuyue pyroro MeHio
BbiLLe. VicnonbayiiTe knasuwm @ v @ AnA nepexoaa Mexay aneMeHTaMmn
MEHIO.

* YT106bI 3aKpbITb MEHIO 6e3 BblGopa Yero-nmbo, HaxxmuTe (Ad).



3adaHue pexxuma ebl4ucneHus

[InA BbINONHEHUA 3TON onepauuu: Haxxmute aTu kKnaeuwu:
OCHOBHble BbIYMCNEHUA @D (COMP)
CTaTUCTUYECKMe 1 PErPeCCHOHHbIe

BbIYMCIIEHNA @)(STAT)

Co3zfaHue 4ncnoson Tabnuubl Ha

OCHOBaHMI BbIpaXeHNs (B)(TABLE)

MpumeyaHue: MepBoHaYambHbIA PEXUM BbIYUCNEHNA MO YMONYaHWIO
- pexxum COMP.

Hacmpolika kanekynamopa

CHavana HaxmuTe cneaylole KnaBuly ANA OTOBPaKEHNA MEeHIo
HaCTPONKU: (woE) (SETUP). 3atem ucnonbayiite ® 1 @, 1 41crosble
KNaBWLWW AN1A 3aaHNA XKenaeMblX HaCTPOeK.

MoAYepkHyTble (___ ) HACTPONKMN ABMNAOTCA MepBOHa4anbHbIMK MO
yMOn4aHuio.

(A)MthlO (2]LinelO 3apaHve dopmara 0To6paXkeHuA.

EcTecTBeHHOe oTob6paxeHue (MthlO) D Maha
nosBonAeT BUAeTb APO6M, nppaunoHanbHble % %

Yucna v gpyrve Bblpa>XeHUA, Kak OHU HanucaHbl g
Ha Bymare. 1

MthlO: Buibupaetca pexxum otobpaxenua MathO unu LineO. MathO
oTobpaxaeT BBeieHHble 3Ha4YEHUA U Pe3ynbTaTbl BbIYUCIEHWIA, UCMONb3YA
copmaTt, B KOTOPOM OHU HanucaHbl Ha 6ymare. LineO oTobpaxaeT
BBE[EHHblE 3Ha4YeHUA Tak xe, kak MathO, Ho pe3ynbTaTbl BbIYUCNEHWI
0TO6paXaloTcA B CTPOHHOM chopmarte.

CtpouHoe oTobpaxkeHue (LinelO) nossonaet
BUNETb ApO6GM U Apyrie Bbipaxerua B oaronn | 415+2 13
CTpOKe.

22415

Mpumeuanue: ®[pun Bxoae B pexum STAT Mode kanbkynstop
aBTOMATUYECKM MEPEKIIIYaeTCsl Ha CTPOYHOE OTOBPaxXeHMe.

* B HacToALLeM pyKoBOACTBE CUMBON PAZOM C MPYMEPOM OrepaLmmn
03Ha4aeT ecTecTBeHHoe oTo6paskeHme (MathO), a cumson [INE ykasbisaeT
Ha CTPOYHOe oTobpaxeHue.

(3]Deg (@JRad (5]Gra  3apatoTcA rpagychl, paavadbl Unv rpaabl B
KayecTBe eavHUL M3MepeHuA YrnoB ANA BBOAA W BbiBOAA pPe3yribTaToB
BbIYUCNIEHUN.

MpumeyaHue: B HacTosAwem pykosoacTee cuvson [l pALoM ¢ npumepom
orepauwm o3Haqaet rpagycsl, a cumeon [ ykasbiBaeT pagnaHbl.




(6)Fix Sci Norm 3apaHue konunyecTtsa UMp AnA oTobpaxkeHnA
pesynbTarta Bbl4ACNEHNA.
Fix: Boavmoin umdppoin (o1 0 fo 9) 3apaeTcA KONMMYECTBO AECATUYHBIX
3HaKoOB B OTOBpaXkaeMblx pesyrnbTatax Bbl4McneHuA. [epen BbIBOAOM Ha
[vcnneit peaynbTaTbl OKPYMIAIOTCA A0 YKA3aHHOro KonnyecTsa Lmdp.
Mpumep: A 100 + 7 = 14,286  (Fix 3)

14,29  (Fix 2)
Sci: Beoavmon umcbpoii (oT 1,40 10) 3aaaeTcA KONMYeCTBO 3Ha4aLLmx Lmdp
B 0TO6paxaembix pesynbTaTax BbluucieHuns. MNepe BbIBOAOM Ha Aucnnei
pesynbTaTbl OKPYMHIAIOTCA A0 YKA3aHHOro KonnyecTsa Lmdp.
Mpumvep: PMA 1 + 7 = 1,4286 x 10~ (Sci 5)

1,429 x 107" (Sci 4)

Norm: Beibopom ofgHoro u3 Ayx umetowmxca napametpos (Norm 1,
Norm 2) 3apjaeTcA UHTepBan oTo6paxeHUA pe3ynbTaToB B
HE3KCMOHEHUManbHOM NpeacTaBneHnn. BHe ycTaHOBNEHHOrO AnanasoHa
pesynbTaTbl 0TO6PaXalOTCA B AKCMOHEHLMaNbHOM NpeacTaBneHni.
Norm 1: 102 > |x|, |x] = 10°°  Norm 2: 10° > |x|, |x| = 10"
Mpumvep: A 1+ 200 =5x 10° (Norm 1)

0,005 (Norm 2)

@ [@Jab/lc @®(2) d/c  3agaHue nmb0 cmeluaHHoW Apobu (ab/c), nnéo
HenpaBubHOW Apobu (d/c) AnA oTobpaxeHnAa Apobei B pesdynbTaTtax
BbIYVCNEHNIA.

@ (B)STAT (1JON; (2JOFF  3apaHvie nokasblBaTb Unu HeT cTonbew
FREQ (4acTtoTa) B pegakTope Stat, B pexxume STAT.

& [@)Disp (1)Dot ; (2JComma 3afaHvie TOYKU UM 3AMATON B KaYeCTBE
AECATUYHOro pasgenntend pesynbtaTta BblYUCAEHUA. Bo BpeMA BBOAA
BCeraa oTobpaxaeTcA AeCATUYHbIN pa3aenvTenb TouKa.

MpumeyvaHue: MNMpu BbIGOpe TOYKM B Ka4eCTBE AECATUHHOMO pasaenuTens,
pasfennTenb HECKOMNbKUX pe3ynbTaToB — 3anATad (,). Mpu Buibope 3anATon
B KayecTBe [ECATUYHOro pasaenuTensa, pasfenuTenib HeCKONbKUX
pe3ynbTaToB — TOYKa C 3anATow (;).

@ (5] «CONTP PerynupoBka KOHTPaCTHOCTU aucrnen. [JononH1TesnbHble
cBefieHnA CM. B pasaene «Perynmposka KOHTPaCTHOCTY AnChNen».

MapameTpbl MHULMANU3aLUKN KanbKynAaTopa

Mpn HE06X0AMMOCTM MHMLMANU3aLMN KanbKynATOpa, C BO3BPATOM B PEXUM
BbluncneHuin COMP, n BoCCTaHOBNEHUA APYrMX UCXOAHbBIX MapameTpoB no
yMOn4aHuIo BbIMOMHAKOTCA cneayiouwme ,D,el;ICTBI/IFL

@) (8] (CLR) (@] (Setup) B (Yes)

Beo0 ebipax<eHull u 3SHaA4YeHUll

OCHOBHbIe npasuna eBoga

KanbkynATop NMO3BONAET BBOAUTL BbIPAXKEHWA TOYHO B TakOM e BUAe,
B KakoOM OHU 3anucbiBatoTcA. [ocne HaxaTtva Ha knasuwy (S) nopAfok
NpYOPUTETOB BBOAA BLIYMCNASTCA aBTOMATUYECKW, @ pe3ynbTaT NoABUTCA
Ha avcnnee.



4 xsin30 x (30 + 10 x 3) = 120
4X) 30 XO30BI0X3IDE ath &
e300 Ax5INCA0I* (30 b

g " 120

*' BBOA B 3aKpblBaOLMX cKobkax TpebyeTca AnA sin, sinh 1 ocTanbHbIX
OYHKLMIA, BKNIOYAIOLWMX KPYTTible CKOOKW.

*2 9TU CUMBOJbI YMHOXEHWA (X) MOTYT BbIThb OnyLUeHbl. CUMBON yMHOXEHMUA
MOXeT 6bITb OMyLLEeH Nepe/ OTKPbIBAIOLLMMU KPYTbIMU CKOBKamu, nepea
sin unu Apyrumm oy HKLMAMM, KOTOPbIE COAePXaT Kpyrible CKOOKW, nepes
yHKUMer Ran# (cnyyaiHoe uucno), unu nepes nepemexHbiMu (A, B, C,
D, E, F M, X,Y), Hay4HbIM1 KOHCTAHTaMu, T Unu e.

*3 3akpblBaiowan ckobka nepes onepaumeit (=) MOXeT GbITb onyLeHa.

Mpumep BBOAA ¢ onyckaHvem onepaumin (X)*2u (0] * npuseneH B

npuMepe BbiLLE.

43in050)C30+10%3
120

4 (sin) 30

MpumeyaHune: © Ecnu BbipaxeHne BO BpeMA BBOAA CTAHOBUTCA ANWHHee
LUIMPUHBI 9KpaHa, 3KpaH aBTOMaTU4YeCKN CABUHETCA BNPago, a Ha Aucnnee
noABUTCA MHAnMKaTop <. Korga aTO CNy4MnoCb, MOXHO CABUHYTb
BbIpaXKeHUe BJIEBO, UCMONL3YA knasuwmn @ u B AnA nepemeLleHns
Kypcopa. ¢ Npu CTPOYHOM 0TOBPaXXEeHUM HaxaTue KnasBuium @ Bbl3oBeT
nepexoA Kypcopa K Hayasy BblpaxeHus, a (3 Bbl30BET Nepexos B KOHeLl.
* [py eCTECTBEHHOM OTOBPaXKEHUM HaxkaTe B, Koraa Kypcop HaxoauTcA
B KOHL|e BBOAVMOTO BbIPaXKEHWA, BbI3OBET €r0 Nepexo/, K Havany, a Haxartue
@, KoOrda Kypcop HaxoauTCA B Hayane BbI30BET €ro nepexof B KOHeL.
* MOXKHO BBECTM BbIpaxeHune AnuHon Ao 99 6ant. Kak npasuno, kaxaoe
4MCI0, CUMBON UK PYHKLMA 3aHMMaEeT oanH 6ainT. HekoTopbiM dyHKLMAM
TpebyeTca oT Tpex Ao 13 6ainT. * Koraa [o npeaena AnA BBoAa ocTanoch
10 vnu meHblue 6aiT, Kypcop uamennT cpopmy Ha M. Ecnu aTo cnyymnocs,
3aKaH4MBaliTe BBOA BbIPaXEHWUA, a 3aTeM Haxmute [=).

anIOPVITeT nopAaaka BblYUCIIEHUN

MpropuTeT NopAAKa BLIYUCIIEHWI BBEAEHHBIX BbIPAXKEHWI OLEHNBaeTCA
B COOTBETCTBUM C HUXECNEeAywWwumn npasunamu. MNpu paBeHcTBe
NPUOPUTETOB ABYX BbIPaXXEHUN BbIYUCNEHWUA BLIMOMHATCA cresa
Hanpaeo.

1-e | BblpaxkeHuna B ckobkax

26 DyHKUMK, TpebyloLlme apryMeHTa crpasa 1 3akpblBatoLLyto
CKODKY «)» 3a apryMeHToMm

3.¢ | PYHKUMY, KOTOpbIE NAYT NOCNE BBOAMMOTO 3HAUEHNA (2, X8, X7,
xl, 27, 0,09, %, B1), crenenn (xU), kopHu (Wo)

4-e | pobun




3Hak MUHyC (-)

MpumeyaHue: MNpy Bo3BEAEHUM B KBaApaT OTpuLaTenbHOM
BENVYMHbI (Hanpumep —2) ee creayeT 3ak/iounTb B CKOOKM
(@2 (Z)). Nockonbky x? MeeT Bornee BbICOKWIA

5-e | NpuopUTET, YeM 3HAK MUHYC, BBOA =) wmor 661 NpuBecTn
K BO3BeJEHMIO B KBaAparT 2, a 3aTeM A06aBNeHnto 3Haka MUHYC
K pesynbTaty. Bceraa nmeiite BBUAY NOPAAOK NPUOPUTETOB

1 3aK/ioyanTe oTpuLaTenbHbIE 3HAYEHUA B CKOBKM, Koraa
Heobxoanmo.

KomaHabl npeobpasoBaHnA eauHuL u3Mepenua (cm®in u T. n.),

6-e BblYMCNIAEMbIE 3Ha4YeHVA B pexxume STAT (£, 9, &1, £2)

7-e yMHO)KeHI/Ie, rae 3HaK YMHOXeHuA onyLieH
8-e | MepecTtaHoBka (nPr), codeTanue (nCr)

9-e | YMHOXeHWe, feneHue (X, +)

10-e | CnoxeHue, BbluUTaHME (+, —)

BBop ¢ ecTecTBEHHbIM OTOOpaXkeHUem

BbI60p €CTECTBEHHOrO OTOBPaXKEHWA NO3BONAET BBOAWUTL W OTOGpaXxaTb
Lpo6u 1 onpeseneHHble yHKumm (log, x2, X8, X, Ve, Ve, Wo, x-1, 10, €',
J, d/dx, =, Abs) TOUHO TaK e, KaK OHM Harne4aTaHbl B BalleM y4eBHIKe.

P 22
1+V2 T Wama

=
E:0E20®1E 2z

iz

BaxcHo! ¢ OnpeneneHHble TUMbl BbIP2XXEHWUA MOTYT HE MOMECTUTLCA Ha
cTpoke aucnnen. MakcuManbHo AonycTiMan BbicoTa (hopMy bl BbipaXkKeHuA
— ABa n3obpaxenua aucnnea (31 Touka x 2). Ecnu BBoAMMOE BbipaxeHue
npeBbILAeT JONyCTUMbINA Npeaen no BbiCoTe, AanbHELNIA BBOA CTAHOBUTCA
HEBO3MOXHbIM. © [lonyckaeTca BoXeHue (hyHKLUMIA 1 Kpyribix CKOGoK. B
Cry4ae npeBblLIeHNA AOMYCTUMOrO Yucna pyHKLMIA 1 (MNn) KPYribiX CKOGOK
NpU UX BRIOKEHUN AaNbHEWWnii BBOA, CTAHOBUTCA HEBO3MOXHbIM. Ecnn
9TO MPOUCXOAUT, Pa3fiennTe BbIPaXXEHUE Ha YacTU U BbIYUCIIUTE KaXKayto
4acTb OT/AesbHO.

Mpumeyanue: Mpu HaxaTm (=) 1 NOMyYeHUN pesynbTaTa BbIYUCIEHNA,
UCMONb3yA eCTeCTBEHHOe 0To6pakeHue, 4YacTb BBOAUMOIO BblpaXKeHWA
MoXeT 6biTb obpesaHa. Ecnu cHoBa TpebyeTcA MpoCMOTPEeTb BBOAVMMOE
BbIpaXXeHu1e LennkoM, Haxmute [&d, a 3aTem ucnonsayiite @ v & anq
CABWra BBOAVMOTO BbIPaXKEHUA.




Wcnonb3oBaHue 3Ha4Y€HUIA U Bblipa>XeHUN B
KayecTBe apryMeHTOB (TONbKO ecTeCTBEHHOe
oTobpaxxeHue)

3HaueHune unmn BbIpa>XeHne, KOTOPOEe Bbl y>Ke BBESIU, MOXXET UCMNOb30BaTbCA
B KayecTBe aprymeHTa chyHKUMK. [ocne BBOAA BbIpaXkeHUaA, Hanpumep %

MOXHO CAenaTb €ro apryMeHToM v, noryume B pesynsTare 4/ g .

/ YT06bl BBECTU 1 + -5, @ 3aTEM U3MEHUTb BblpaxkeHve Ha 1 +

3
0] Math A
1EB7E6 |14,
0] Math A
DINS) |14¢
n Math A
1+ff

Kak nokasaHo Bblle, 3Ha4YEHNe UMK BbIpaXKeHUe npaBee Kypcopa nocne
HaxkaTuA () 0eD (INS) cTaHOBUTCA apryMeHTOM (hyHKLIMMW, 3aAaHHON Aanee.
OxBayeHHbI B Ka4eCTBE aprymeHTa AvanasoH — BCe crnpasa Ao NepBoun
OTKPbITON KPYrnow CKOBKMW, ecni OHa CyLecTBYyeT, Uiu Bce A0 NepBoun
hyHkuUmm cnpasa (sin(30), log2(4) n T. n.)
HacToAwan BO3MOXHOCTb MOXeT OblTb MCMONb30BaHa co CI'Ie,D,yIOLLlMMVI
byHKkumAMN: (&), (ol (Ve), @) [eg (10%), e

(Wm), (@)

Pe>xum BBOAa € Nepe3anucbio (ToNbKo CTPOUHOE
oTobpaxxeHue)

MoxkHO BbIGpaTh pexKMM BBOAA BCTABKU UMW Nepesaniicu, Ho TONbKO Koraa
BbIGpaHO CTPO4HOE OTOBPadkeHMe. B pexume nepesanicy BBOAUMbI TEKCT
3aMeHAeT TeKCT B MecTe HaxoXAeHuA Kypcopa. MoXHO nepeksoyaTbea
MeX /1y pexKumamMu BCTaBKU 1 Nepe3anucu, HaXkas KnasuLin: (INS). B
pesxume BcTaBki kypcop umeeT Bug «I», a B pexuve nepesanicn «um».
Mpumeuanue: MNpy ecTecTBEHHOM OTOGPaXkeHUU BCeraa WUCMOMb3yeTcA
peXXuM BCTaBKU, MO3ITOMY MpU M3MeHeHWUn hopmaTta oTobpaXKeHnA co
CTPOYHOrO Ha ECTECTBEHHOE NMPOM30iAeT aBTOMATUHECKOE NEPEKIIoHEHNe
B PEXUM BCTaBKM.

WcnpaBneHue n o4UCTKa Bbipa)KeHUA

Ypanenue 3Haka unu pyHkumm: NepemecTute Kypcop npasee yaanAeMoro
cuMmBoOna umnn d)yHKLWIVI, a 3areMm HaXxmuTte B pexume nepesanucu
nepemMecTuTe Kypcop TakiM 06pa3oM, HTo6b! OH bl HENOCPEACTBEHHO Moz,
yaanAemMmbIM CAMBOJSIOM Ui dpyHKLlVIeVI, a 3aTeM HaXXMUTe [DEL) .
YT06bI BCTAaBUTL CUMBOS MU (hYHKLIMIO B BbIpaXkeHue: Vicnonbayite @
1 ® AnA nepeMeLLeHnA Kypcopa B MECTO BCTaBKM CUMBOMA Un chyHKLMK,
a 3aTem BBeauTe ee. Beceraa Hy>kHO y6eanTbCA B MCMONb30BAHUN pexuMa
BCTaBKU, €CNN BbIGPAHO CTPOYHOE OTOBPaXKEHME.

Y10o6bl O4UCTUTL BCE BBOAMMOE BblpaXkeHue: Haxmunte .




MepeknioueHue omo6paxceHus

pe3yibmamoe eblyucseHul

[Mpv BbIGpaHHOM €CTECTBEHHOM OTOBPaKEHUN, KaXKA0€e HaXKaTue KnasuLLm
6yaeT nepeknioyaThb Tekyliee oTobpaxeHne pesynbTaTa Bbl4UCIeHNA
Mexay APOGHON U AeCATUYHON dopmamu, ero dopmoit V. 1 hopmoit
[leCATUYHON Apobu, unu ero hopmoit T 1 (hOPMOit AECATUYHOR APO6K.

Y n:6= %n = 0,5235987756

mB6E n 0.5235987756

1
g X
4 (V2 +2)x V3 = V6 4+ 2V3 = 5913591358

2O @20R@3E V6+2V3 5.913591358

4

ﬂpVI BblﬁpaHHOM CTPO4YHOM omépa)Keva, Kaxaoe HaxaTtue Knasuwun
6yneT nepekoyaTh TeKyllee 0ToBpaxeHne peaynbTara Bbl4UCIeHNA
mexay hopmamu AeCATUHHOR Apobu 1 NPOCTOR ApobU.

e_ogo.1
/175_0,2_? ma

1350 0.2 115
L 1-t=1=02 3
184@53 145 0.2

BaxcHo! e B 3aBucumMocTu OT Tuna pacyeTa, npouecc npeobpasoBaHnA
pesynbTaTta Ha Aucriee nocne HaxaTua Knasuwn MOXeT 3aHATb
HekoTopoe BpemA. © C onpefeneHHbIMU pe3yrnbTaTamn BblHUCTEHNI
HaxkaTve Knasuwm He npeobpasyeT oTobpakaemoe 3HayeHue.
e Ecnu ofLuee YMCno 3HAKOB B CMELIaHHOW Apobu (Lenoe + 3HaMeHaTenb
+ yncnuTenb + 3HaK pasgenuTens) npesbiwaeT 10, nepeBoa Apobu u3
[eCATNYHOTO hopmaTa B CMELIaHHbI HEBO3MOXEH.

MpumeyaHue: C ecTecTBeHHbIM oToBpadkeHnem (MathO) HaxkaTve KnasuLm
(=), BmecTo (E) nocne BBOAA BbIpaXeHUA 0TOBPa3NT pesynbTat
BbIYWCNEHNA B JECATUYHON hopme. HaxkaTne knasuim nocrne aToro
NepeKmnoYnT (hopMy pesynbTarta BbIHUCIIEHUA Ha NPOCTbIE APO6U UK TT.
®opma peaynbTata vV B HACTOALLEM Crly4ae He NoABUTCA.

OCHOBHble 8bIMUC/IeHUA

BbluucneHusa npocTbix Apo6en

3ameTnM, 4TO MeToAbl BBOAA Apo6eEi pa3nuyHbl B 3aBUCMMOCTM OT TOrO,
ncnone3yeTe it Bbl eCTEeCTBEHHOE UK CTPOYHOe 0T06pa)KeHV|e.

Z2%+5-lmm 2@ 1I®2E z
6

i B2@30EE1®2E3 %

ma 2@3@1®@2E 746




L a-3i-1 MM «OBE=E:3®1®26 1
2
[ LINE | 41@3E@1®28 142

Mp aHue: * CMeLLvBaHNe Npy BbIYUCIEHNAX APOBHBIX M AeCATUYHBIX
3Ha4yeHuit B CTPOYHOM OTOOpaXkeHun BbIZOBET MoKas pesynbTaTta B
[ECATNYHHOM 3Ha4eHun. © [Ipobu B pesynbTaTax Bbl4vCNeHWii oTobpaxaroTea
nocne X NpUBeAeHUA K HeCOKPaTUMbIM APO6AM.

YTo6bI NepeKknoyYnTL 0TobpaXKeHne pesynbTaTta BbIMUCIIEHUA MexXay
HenpaBUNbHOW Apobﬁbldo W CMellaHHoMW Apo6bio: HaxxmuTte cneayowme
Knasun: ED(ageg)

YT106b1 NEepeknounTh 0TOOpaXkeHne pesysibTaTa BbIYUCIIEHUA MeXay
APOGHBIM U AeCATUYHBIM hopmaTom: HaxmuTe (D).

BbluucneHue npoueHToB

BBoA 3HAYEHWA W HaxaTue Ha KnaBuln (%) obecneumBaeT
npeobpasoBaHne BBEAEHHOTO 3HAYEHWUA B MPOLIEHTHI.

4 150 x20% =30 150 (%) 20 @ (O (%) &) 30

/ BblumcnnTb, ckonbko npoueHToB oT 880 cocTtasnAeT 660. (75 %)
660 (5] 880 (%)) 75

/ VBenuus 2500 Ha 15 %. (2875)
2500 [@ 2500 (X) 15 @ [ (%) B 2875

/ YMeHbumTb 3500 Ha 25 %. (2625)
3500 (=) 3500 (X) 25 AIE) 2625

BbluucneHuna c rpagycamu, MMUHyTaMu n ceKyHgamu
(wecTnaecATEPUYHBIMU YUCTTAMU)

KanbKynATop No3BonAeT NpoM3BoAUTb ONePaLIMU CIOXEHUA, BbIYUTAHUA 1
[leNeHnA Mex Ay LECTUAECATEPUYHBIMI N AECATEPULHBIMU 3HAYEHUAMM,
oTobpaxan pesynbTar B Ka4eCTBE WECTUAECATEPUHHOTO 3Ha4eHUA. MoXHO
BbINOMHATH MPeo6pa3oBaHme WEeCTUAECATEPUYHBIX YUCEN B AECATEPUYHbIE
1 HaobopoT. MiMeeTcA cnepyolmii hopmaT BBOAA LLIECTUAECATEPUYHbIX
3HaveHun: {rpaaycbl} {MUHYTBI} {cekyHabl} (.

Mpumeyanune: O6A3aTeNbHO TPebyeTcA BBOAUTL LMPbI rPaAycoB U MUHYT,
[laXKe ecrivi OHU PaBHbI HYTIHO.

/ 2°20'30" + 39'30" = 3°00°00"
26920930 B 0399305 E  3°007
/ MpeobpasosaHye 2°15'18” B AECATUYHbIA 3KBUBANEHT.
215918 E 2°1518"
(MpeobpasyeT WeCTUAECATEPUIHOE B AECATUYHOE.) 2.255
(MpeobpasyeT [AECATNYHOE B LWECTUAECATEPNHHOE.) 2°1518"




CocTaBHble Bblpa)xeHna

C nomoLbio ABOETO4YMA (i) MOXHO 06beAnHUTL ABa 1 6onee BbipaxeHna
U BbIMOMHATb UX B MOCNeA0BATENbHOCTU ClieBa HanpaBo Mpy HaXKaTum Ha
knasuwy (.

4/ 3+3:3x3 3 3 @

()3X3E 6
B 9

Wcnonb3oBaHue TEXHUHECKOWU 3anucu

MpocToe HaxaTne Knasuly nNpeobpasyeT oTobpaxaemoe 3HayeHue B
TEXHUYEeCKYto 3anuchb.

/ MpeobpasoBaHe 3HaveHnA 1234 B TEXHNYECKYIO 3anwcChb,
CMeLLeHNeM [ECATUHHOTO pasaenuTend Brpaso.
1234 F) 1234

EQ) 1.234x10°
Q) 1234x10°

/ MpeobpasoBaHne 3Ha4eHNA 123 B TEXHNHECKYIO 3aniCb,
CMeLLeHNeM IECATUYHOrO pasaenuTens BeBo.

1233 123
[8F) @6) () 0.123x10°
() @9 (<) 0.000123x10°

Xpouonorvm BbIYUCIIEHUN

B pexume COMP Mode kanbkynatop noMHuT o 200 6anT AaHHbIX
nocnegHux BbluMcneHnin. MoxHo npocmMaTpuBaTb XPOHOJOIO Bbl4UCE-
HWIA NyTeM NPOKPYTKM COAEPXMMOro, NCNOoNb3ys KnaBuLn @ n@.

P i+t1=2 1@ 2
2+2=4 2H2E3 4
3+3=6 3 33 6

(MpokpyTka Hasap.) @ 4
(CHoBa npokpyTKa Hasajn.) @ 2

npumeqaume: Co,qepxwmoe namATU XpoHONOruu BblYUCNEHUN
yoanAeTcA Npu BbIKNKOYEeHUU KanbKynATopa, Npu HaXkatuu Ha Knasuwy
[ON), nepekntoyeHUM Ha [PYroi PexuM BblYUCNEHMIA Unu chopmaTt BBOAA-
BbIBO/A, & TaKXXe Mpu BbINONHeHUM nobon 13 onepauwii cépoca.

MoBTOpHOE BOCNpousBeaeHue

Koraa pesynbTaT BbIYUCNEHWUA HA ANCNIEE, MOXKHO HaxaTb Knasuwy @
unm &, 4T06bl OTPEAaKTUPOBATL BbIPaXKEHWE, UCMONb30BaHHOE ANA
npenblAyLero BbIHUCEHMA.

/ 4x3+25=145 [0 1X3@253 14.5
4x3-71=49
(nponomkervie) @ (e @) (e 0D (=) 7.1 B 4.9




MpumeyaHue: Ecnu Bbl XOTUTE OTPEAAKTUPOBATL BbIPaXeHWUE, Koraa
VHAVKATOp P BKIIIOYEH C NPaBOii CTOPOHbI pesyribTata BbIYUCTIEHNA (CM.
«[okasanuA aucnnen»), Haxmute [&F, a 3aTtem ucrnonbaynte @ u &
[NA MPOCMOTPA BbIPaXXEHUA.

MamATb pe3ynbtaToB (Ans)
MocnenHumn pe3ynbTaT BblHUC/IEHUA COXpPaHAETCA B NamMATU Ans

(pesynbTatoB). Copaepxumoe namATu Ans obHoBnNAeTcA mocne
OTOGPQ)KGHMH HOBOro pe3yrnbTaTta Bbl4YUC/IEeHUA.

/ YT106bI pasnenuts peaynsTar 3 x 4 Ha 30 A

se@ 12]
o A

(npoponxerve) ([F 30 E) Ans+=30
0.4
& 1234562510 12 @456 &
789 - 579 = 210 _ T Wana
(mpononxetve) 789 (m &) T89-Ans
210

MepemeHHble (A, B, C,D, E, F X, Y)

KarbKynATop MMeeT BOCEeMb NPeABapUTESNIbHO YCTAHOBIEHHbIX MEPEMEHHbIX,
umeHoBaHHbIX A, B, C, D, E, F X n Y. MoXXHO npucBOUTb 3Ha4YeHUA
nepemMeHHbIM 1 UCTMOMb30BaTh NePeMEHHbBIE B BbIYUCTIEHNAX.

/ [MpucBonTb pesynbTaT BbldMcneHna 3 + 5 nepemMmeHHon A
3@5EEETO)EER) 8

/ YMHOXMTb 3Ha4eHue nepemeHHon A Ha 10
(NpomonxeHue) BAX10E 80

/ Bbi3BaTh 3Ha4eHVe nepeMeHHon A
(npoponxeHue) (A 8

/ O4UCTUTb 3HAYEHME nepemMeHHon A 0 (STO)[)(A) 0

Hesasucumaa namatb (M)

Hesasucumasa namATb no3sonAeT I'IpvlﬁaBnHTb pe3ynbTaTtbl BbIYUCIEHUA
K ee COAEepXUMOMY, a TakXe Bbl4MTaTb UX U3 HEro. I'Ip|/| Hanu4ymm B
HEe3aBUCUMOW NaMATY 3HAYEHWUA OT/IMHHOIO OT HYNA Ha aucnnee noAsnAeTcA
nHamKaTop «M».

/ Y106kl 04UCTUTL coaepxkumoe M 0 (STO) (s (M) 0

/ Y1obbl fo6aBuUTL pesynbTat 10 x 58 M
(npogomxkenve) 10 (X) 5 [ 50

/ YT06bI BbIYeCTb pe3ynbTar 10 + 5 u3 M
(npomomkerue) 10 5 9 (M-) 15
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/ YT06bI BbI3BATL COAepXKUMOe M
(npoaomnxeHue) (M) 35

MpumevaHue: [nA He3aBUCMMOW NAMATM UCMONb3yeTCA nepeMeHHanA M.

OuucTka Bcex 3arnoMmuHarLwmx VCTpOﬁCTB
Copepxumoe namATn Ans, He3aBUCUMON NaMATU W NepeMeHHON
COXPaHAETCA fiaxe Npu HaxaTun (AC), UMEHEHWUN PEXMMA BbIHUCEHNI
VNN BbIKMIOYEHWA KanbKynAaTopa. [1nA 04UCTKMU COAEeP>XXUMOro BCex 610KoB
NamATY BbINOHUTE CrIeAyIoLLYIO NpoLeaypy:

(8)(CLR) 2] (Memory) E) (Yes)

PasznoxeHue Ha npocmeoie MHoXXumenu

B pexume COMP Mode Bbl MOXeTe pasnoxuTb MONOXUTENbHOE Lienoe
yueno anvHolt o 10 undp Ha NPOCTbie MHOXMTENN IMHON A0 Tpex undp.

/ [nsi BbINONHEHNS Pa3NIOXEHUs Ha NpocTble MHoxuTenn 1014

1014 &) 1014
) (3 (FACT) P

KOI',EI'a Bbl BbIMNOJIHAETE pa3/ioXKeHWe Ha NPOCTble MHOXWUTENN 3HAa4YeHus,
BK/IOYAIOLLLEr0 MHOXWTENb, NPEACTaBASoWmMii co6oi NPOCToe Yncno,
cocTosiiee 6onee 4em n3 Tpex umdp, 4acTb, KOTopass He MOXET ObiTb
pasnoxeHa Ha MHOXuTENW, OyOeT 3akfloyeHa Ha Aucnnee B Kpyrible
CKOOKM.

/ J1ns BbINOMHEHWS PA3/I0XKEHUST HA NMPOCTLIE MHOXWUTENN
4104676 (=22 x 1013?) 3 (FACT) 22x( 10261690

Jliobas 13 cnepyowmx onepauuvin 3aBepLumMT oTobpaxeHne pesynbtata
npocTo dakTopusaumm:

* Haxartve E(FACT) um .

* Haxatvie nio6oi 13 cneayowmx knasuw: B nam (2.

* C NoMOLLbIO MEHIO HACTPOKN N3MEHUTE HACTPONKN €AUHNL, U3MeEpe-
Hus yrna (Deg, Rad, Gra) unu HacTpoviku undp Ha aucnnee (Fix, Sci,
Norm).

MpumeuaHue: ¢ Bbl He CMOXeTe BbIMONHUTL PA3NIOXKEHNE HA NPOCTble
MHOXWTENW, noka OTOOpaxaeTcsi pes3ynbTaT BbIYUCAEHVS B BUAE
[ECATUYHOTO  3HayeHusl, Opo6U WM OTPULIATENBHOTO  3HAYEHMS.
MombiTka NPOV3BECTV BLIYUCIEHWE MPU TakMX 3HAYEHUSIX MOKaXyT
MartemaTuyeckyto owmnbky (Math ERROR).

* Bbl HEe CMOXETe BbIMOJHUTL PA3/IOKEHNE HA MPOCThIE MHOXWTENN,
noka otobpaxkaeTcs pe3ynbTaTr Bbl4UCNEHNS, ncnonbaytoulero Pol, Rec.

Boiyucnenue pyHkyuti

daKTuyeckme onepaumn UCMONb30BaHNA KaxA0N (PyHKLWK CM. B pasaene
«[pUMepbl» B HUXKECNEAYIOLEM CIUCKE.

n: T oTobpaxaeTcA Kak 3,141592654, HO ANA BHYTPEHHWX BbIYUCIEHUI
ucnonb3yeTcA Tt = 3,14159265358980.

e: e oTobpaxaeTcA Kak 2,718281828, HO ANA BHYTPEHHWX BbIYUCNEHUI
ncnonb3yeTcA e = 2,71828182845904.
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sin, cos, tan, sin™', cos™, tan™': TpuroHomeTpuyeckme dyHkumm. 3anaiite
SVHULY M3MEPEHUA YITIOB NEPe/ BLINOMHEHNEM BbIMMCIEHMA. CM. Z1.

sinh, cosh, tanh, sinh~', cosh™', tanh~': Mnep6onuuyeckne dyHKUMN.
BBeante (byHKUMIO M3 MEHIO, KOTOPOEe MOABUTCA MPW HaxaTum .
HacTpoiika efvHIL N3MepeHIs YIOB He BNUAET Ha BbluncneHuns. CM. La.
°, T, 9: HacToAwwme hyHKUMM 3a4at0T eAVMHULILI U3MEPEHVWA YIMOB. ° 3aAaeT
rpapgycel, " paguaHbl, a 9 rpagbl. Beeaute tyHKLUMIO U3 MeHIO, KOTopoe
NOABUTCA NPY HaXKaTUM Creayrowmx KnasuL: (g (DRGP). Cm. zs.

10", e": OkcnoHeHuManbHble yHKUMM. 3aMeTM, YTo MeTodbl BBOAA
pasnunyHbl B 3aBYCUMOCTY OT TOTO, UCMOMb3YETe N Bbl ECTECTBEHHOE UK

CTpo4HOe oTobparxkeHne. Cm. ﬁ.

log: Jlorapudmmyeckan dyHkumA. Vicrnonb3ynte knasuwy (log), 4TOGbI
BBeCTM log,b B BUAe log (@, b). OcHoBaHMe 10 ABMAEGTCA HACTPOIKON MO
YMOf4aHUio, ecnn Bbl He BBeNW 4To-nnMbo AnAa a. Knasuwa TaKkxe
MOXeT ObITb MCMOMb3oBaHa ANA BBOAA, HO TOMbKO MPU ECTECTBEHHOM
oTobpaxeHnn. B 3ToM cny4ae Bbl 4OMKHbI BBECTU 3HAYEHNE OCHOBaHWA.

cm. Js.

In: HaTtypanbHbIii norapudm ¢ ocHoBaHuem e. Cm. ZS-

X2, x%, X%, Vm, ¥m, WO, x™': CTeneHn, KopHu 1 0BpaTHble BENNHMHbI.
O6patnTe BHUMaHWe, YTo MeToabl BBoga AnA XV, Vm, *Vm 1 Wo pasnuuHb
B 3aBUCMMOCTU OT WCNONIb30BAHMA €CTeCTBEeHHOro wnu CTPOYHOro
oTobpaxeHua. Cm. 7.

MpumeuaHue: ¢ Cnegyowmne PyHKUUN He MOTyT ObiTb BBEAEHbI
nocneposarenbHo: X%, x°, x¥, x~'. Ecnu Bbl BBENM Hanpumep 2
nocneaHaAnA 6yneT npourHopmpoBaHa. Ytobbl BBECTN 222, BBeauTe 2
HaxkmuTe knasuwy @, a 3atem Haxmute (23 (EIEE). © X2, 13, X' MOXHO
UCMOMNb30BaTh B BbIYNCIIEHNAX C KOMMNEKCHBIMI YUCHamMu.

Pol, Rec: Pol npeobpasyeT AeKkapTOBbl NPAMOYrOfbHbIE KOOPAWHATLI B
nonApHble koopauHaTbl, a Rec npeobpasyeT NonApHble KOOPAWHATLI B
npAMoyronbHble. Cu. /8 .
Pol(x, y) = (r, 6) Rec(r, 6) = (x, y) 3apante eavHuULy n3mepeHus
¥ Y yrnoB nepep BbIMONHEHUEM
Pl rr) BbIYNCIIEHUIA.
—f , Pe3ynbTaThl BLIYUCIEHUA T
TR M6, n OnA X Ny HasHa4eHbl
< n < COOTBETCTBYIOLVM NEPEMEHHbIM
X nY. Pesynbtat BbluUCneHnA 6
oTobpaxaeTcA B UHTepBane
—180° < 6 = 180°.
x!': DyHKUMA BbluMcneHna daktopmana. Cu. @

Abs: ®OyHKUMA BbIYUCNEHWA abCOMIOTHOrO 3HayeHwA. 3ameTuM, 4To
MeTOoAbl BBOAA PaA3/N4YHbl B 3aBUCMMOCTU OT TOrQ, Ucnonb3dyete nn Bbl
€CTECTBEHHOE W CTPOYHOE oTobpaxeHne. Cm. £10.

0) .

MpAmoyronbHbie MonsapHble
koopauHatbl (Rec) koopauHartel (Pol)

Ran#: Coa,u,aeT Tpex3Ha4dyHoe I'ICeB,lJ,OCﬂy‘-IaVIHOe 4yuncno, KoTopoe
MeHbLe 1. PesyanaT 0T06pa)KaeTCF| B BMAe [JpOéM npun ecTtecTBeHHOM
oTo6paxeHun. Cm. £11.

Ranint#: [na BBoga yHkuM Buaa Ranint#(a, b), koTopaa reHepupyet
CcnyyYaiiHoe Liefioe Yncno B amanasoHe ot a no b. Cm. A12.

nPr, nCr: ®yHkuum nepectaHosku (nPr) n covetanua (nCr). Cm. én.
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Rnd: AprymeHT HacToALen (hyHKLUMN BbINONHAET AECATUYHOE 3HaYeHue,
a 3aTeM OKpyrnAeT B COOTBETCTBUM C TEKYLLEN HAaCTPOMKOW KonuyecTea
oTobpaxaembix undp (Norm, Fix, nan Sci). Mpn Norm 1 unu Norm 2
aprymeHT okpyrnaeTtca Ao 10 undp. Mpu Fix n Sci aprymeHT okpyrnaeTcA
A0 3aaaHHoN umdpel. Mpu HacTpolike oTobpakeHnA umdp Fix 3, Hanpumvep,
pesynbTaT 10 + 3 oTo6paxkaeTca, kak 3,333, B TO BpeMA Kak KasnbKynATop
BHYTPU ANA BbIYUCNEHUA NoaaepXuBaeT 3HaveHue 3,33333333333333 (15
undp). B cnyvae Rnd(10+3) = 3,333 (c Fix 3), oTobparkaemoe 3Ha4eHue n
BHYTPEHHEe 3HayeHne KanbkynaTopa ctaHosuTcA 3,333. B cBA3M C 9TUM
pAA BbluMCNEHU GyneT [aBaTh pasHble pesyrnbTaTbl B 3aBUCMMOCTU OT
Toro ucnonb3yetcA v Rnd (Rnd(10+3) x 3 = 9,999) unu He ncnonbayetcA
(10 = 3 x 3 = 10,000). Cm. A14.

MpumevaHue: VicrnonbaoBaHue YyHKLWIA MOXET 3aMeANNTb BblYUCTIEHNE,
4TO MOXeT 3ajepxaTb oTobpaxkeHwe pesynbTata. He BbinonHanTe
KaKylo-nmbo nocneayioLlylo onepauyio Bo BpeMA OXWAAHUA MOABNEHNA
pesynbTata BblYUCTIEHUA. [INA NpepbiBaHNA NPOBOAALIETOCA BbIHUCIEHUA
[10 MOABNEHUA pe3yribTaTa HaxmuTe (Ad).

Mpumepsbl

é 1 sin30°=0,5 [MMEAA 303 0.5
sin—'0,5 = 30° [MMA 1 En)(sin") 0.5 ) &) 30

Zz sinh 1 = 1,175201194 @sinh)1 DB 1175201194
cosh"1=0 B (cosh™)1 B 0

é 3 n/2 pagnana = 90°, 50 rpagos = 45° X1

(g (DRG>) 21 (VB 90
(g (DRGP) 31 () &) 45

é 4 [InA BblYMCNEHNA e° X 2 [0 Tpex 3Havawmx undp (Sci 3)
[[0g (SETUP) (@ (Sci) (B)

(5 (i) (M) 5 ® X 2 ) 2.97x102

[ LINE | () (i) (M5 ) X 2 B 2.97x102

s log,,1000 = log 1000 = 3 1000 ) & 3
log,16 = 4 (log) 2 st 16D = 4

[ MATH| F02 ® 16 &) 4

é 6 [nA Buiumncnenna In 90 (= loge 90) o Tpex 3Havawwmx umdp (Sci 3)

@) (SETUP) (@) (Sci) (B) 4.50x10°
L7 1,2x10° = 1200 [T 1200
(1+1)22 =16 16

(5° = 15625 15625

V32 =2  MATH | 2

[ LiNE | 5 2

[nAa BblumcneHna V2 x 3(= 3V2 = 4,242640687...) 1O TpeTbero
nAecATuyHoro paspaaa (Fix 3)

&) 08) (SETUP) (8] (Fix) (3) @W2®X3E 3v2
& B 4.243
| LINE | 20X®3E=@ 4.243
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& [nA npeo6pasoBaHnA NPAMOYTOMbHbIX KoopauHaT (V2 , V2 ) B
nonfApHbie koopavHatel  [EXFE]

G B (Po)@2® @M OI()@2® D E r=2,0=45
ME EHPNE2DEDN@E2000E6 r= 2

0= 45
[na npeobpasoBaHnA NONAPHLIX KoopanHat (V2 , 45°) B
npAMOyronbHble KoopavHatel B

) (=) (Rec) (&) 2 ® () 0(,)45 O] E) X=1,Y=1

29 (5+3)1 = 40320 5@ 306 @B« E 40320
A0 2-7]x2=10

&0 @ (Abs) 2 F7® X 2E) 10
m3 ) B (Abs)2 B 7 0) () 2 ) 10

ZA1 [InA nonyyeHna Tpex ClyHaiHbIX TPEX3HAYHbIX LiebiX YiCen
1000 @A) (3 (Ran#) &) 459
2 48
= 17

(PesynbTartbl, nokasaHHble 34eCb, AaHbl TONbKO ANA MOACHEHUA.
DdakTn4eckue pesynbTatbl 6yayT OTAMYATLCA.)

é12 [inA nonyyeHuA cryyaiHbIX Lenbix Yucen B uHTepsane ot 1 go 6

@3 () (Ranint) 1 @ 0) ()6 D & 2
= 6
= 1

(PesynbTaThl, NokasaHHble 3[eCb, AaHbI TOMbKO ANA NOACHEHUA.
dakTU4eckue peaynbTarsl GyAyT OTANYATLCA.)

@ [nA onpefeneHnA KonuyecTBa NepecTaHOBOK M COYeTaHuii
BO3MOXHbIX NPy BbIGOPe YeTbIpex nogeit U3 rpynnbl 10 Yenosek

MepmyTaumm (nepectaHosku) 10 X (nPr)4 =) 5040
CoyeTaHua (kom6uHaum) 10 B nCn4E 210

@ YT06bI BBINONHUTL Crieaytowme Bolducnenna npu Fix 3,
YCTaHOBNEHHOM Ha KONM4ecTBO oTobpaxaembix ungp: 10 + 3 x 3 un

Rnd(10 + 3) x 3 M3

& @3 (SETUP) (8) (Fix) (@) 10EIRIE 10.000
@ QR 10F@ 3D X3E 9.999




Cmamucmuyeckue ebiqucneHus (STAT)

[InA HaYana cTaTUCTUMECKUX BbIYUCTIEHNIA HAOKMUTE KIaByLLIv (2)(STAT)
Ana Bxoaa B pexxum STAT, a 3aTem UCNonb3yinTe 9KpaH, KOTOpbI MOABUTCA,
nA Bbibopa Tvna pacyera.

[nna BbiGopa TUNa CTaTUCTUYECKUX
BbI4YUCTIEHUIA:

(B ckobkax nokasaHa thopmyna perpeccum)
OpHonapameTpuyeckan (X) (@) (1-VAR)
[eyxnapameTtpuyeckan (X, Y), nuHenHaA perpeccva

(y=A+Bx)
[syxnapameTtpuyeckan (X, Y), kBagpatnyeckana o
perpeccusa (y=A+Bx+Cx? BI(+CX)
[eyxnapameTpuyeckan (X, Y), norapucmuyeckan @(nX)
perpeccusa (y=A+BInx)
[yxnapameTpuyeckan (X, Y), akcrnoHeHuvanbHaa
perpeccun e (y =Ae®) B(erX)
[eyxnapameTtpuyeckan (X, Y), akcnoHeHUnanbHaa
perpeccus ab (y=ABY)
[ByxnapameTtpuyeckan (X, Y), cTeneHHas
perpeccusa (y =Ax®)
[syxnapameTtpudeckan (X, Y), obpaTtHaA perpeccua

(y=A+Bly| BOX

Haxxatne kakon-nméo n3 BollwenepeyncieHHbix knasuw (ot (1) go (8))
BbI30BET peaakTop Stat.

Mpumeyanue: MNpu xenaHum U3MEHUTb TUM pacyeTa nocrne BXoAa B peXXnm
STAT, HaxxmuTe knasuww (saF) (3] (STAT) (3] (Type) AnA oTo6paXkeHWA aKpaHa
Bblibopa TUna pacyeTa.

Haxxmute aty
Knasuwy:

@ (A+BX)

(6)(A*B~X)

@ (A=X"B)

BBop paHHbIX

YTobbl BBECTU laHHbIE, UCMONb3YiiTe peaakTop Stat. Haxxmute cneayowme
KnaswLwm 451A oTobpaxkeHusa pegakTtopa Stat: (3] (STAT) (2) (Data).
PepakTop Stat npegoctasnAeT 80 AnA BBoAA PAAOB AaHHbBIX MPU HANUYUK
Tonbko ctonbua X, 40 pagos npu Hanuuum ctonbuos X u FREQ nnn
ctonbuos X 1Y, unu 26 pAKoBs npv Hanuyum ctonbuos X, Y n FREQ.
Mpumeuanue: Wcnonb3yiTte ctonbey FREQ (4acToTta), 4Tobbl BBECTU
KONMMYECTBO (4aCTOTY) UAEHTUYHBIX 3NIEMEHTOB AaHHbIX. OTobpakeHve
ctonbua FREQ MoxeT 6bITb BKIIIOHEHO (0TOBpaXkaeTCA) Ui BbIKITIOHEHO (He
oTobparkaeTcA), UCrosnbayA HACcTPorKy Stat Format B MEHIO HACTPOMKM.

é1 [nA BbiGopa NUHEHON PErpeccu 1 BBOAA CEAYIOWMX AaHHbIX:
(170, 66), (173, 68), (179, 75)

STAT ‘IE)
(woog) (2] (STAT) (2] (A+BX) é |
3
ST}:T o}
170173 I79E@® | | HE'H‘:
El M3 o
[n]
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STAT [o]

" T
M3 [1:]
13

66(=)68E=) 753

cwmn

BaxxHo! ¢ Bce paHHble, BBeAeHHble B peaakTop Stat, ynanailotca npu
BbIX0Zle U3 pexxuma STAT, nepeksIiodeHn Mexay TUNamu CTaTUCTUHECKNX
BbIYMCNEHUI — OfiHOMNAPaMETPUYECKUMI 1 ABYXMapamMeTPUECKUMU UK
N3MeHeHun HacTpoiiku Stat Format B mMeHo HacTpoiiku. ¢ Cnepytowme
onepauny He MOLAEPXMBAIOTCA peaakTopom Stat: ([, W4 (M-)
) (STO). Pol, Rec 1 cocTaBHbIE BbIpaXeHUA TakXe He MOryT GbiTb
BBEe/eHbI B peAakTop Stat.

[inA u3mMeHeHMA AaHHbIX B AYeiike: B penakTtope Stat nepemectute
KypCop B AYEiiKy, COAEPXallylo N3MEHAeMbIEe AaHHble, BBEAUTE HOBbIE
[laHHble, a 3aTeM HaxmuTe (=.

YTo6bl yaanuTtk CTPOKY: B penakTope Stat nepemectuTe Kypcop Ha
yAanAemyto CTPOKY, a 3aTemM HaxmuTe
Y106kl BCTaBUTL CTPOKY: B penaKTope Stat nepemecTuTe Kypcop Ha
MECTO, r4e Bbl XOTUTE BCTABWUTb CTPOKY, & 3aTeM HaXMuTe cregytolme
KnaBuLLIN: [T (STAT) (B (Edit) (1] (Ins).

[nA ynaneHua Bcero coaepXxumoro peaakTopa Stat: B penaktope Stat,
HaXkKMUTE creayioLime KnasuLm: (3] (STAT) (3] (Edit) (2] (Del-A).

Mony4yeHune cTaTUCTUHECKUX 3HAYEHUIA U3 BXOAHbIX
AaHHbIX

[InA nony4yeHnA CTaTUCTUHECKNX 3HAYEHUI HAXMUTE B peaakTope
Stat, a 3aTem BblbepuTe Xenaemblii CTaTUCTUYECKWIA napameTp (ox, x? u
T. n.). NopAepuBaemble CTaTUCTUHECKUE MapaMeTpbl U KNaBuLM BiGopa
nokasaHbl Hxke. 1A ofHONapaMeTpUYecKUX CTaTUCTUHECKMX BbIMUCTIEHWI
MMetoTCA NnepemMeHHble, 0603HaYeHHbIe 3BE3A04KOM (*).

Cymma: Zx?*, Zx*, £y?, Xy, Zxy, Ix®, Ex?y, Ix*

(swr) (D (STAT) (3)(Sum) ot (1] mo (8)

KonuuyecTtBo anemeHTOB: 17*, CpegHee 3HauyeHue: X

CpeaHeKBaapaTUIHOE OTKIIOHEHNE reHepanbHOi COBOKYMHOCTH: G,

oy, BbiGopo4Hoe cpeiHeKBaApPaTUYECKOE OTKIIOHEHUE: Si*, Sy

(D(STAT) [@(Var) ot (1 Ao

Koadhduumnentel perpeccun: A, B, KoadhduumeHT koppenauuu: r,

PacyeTHble 3Ha4YeHus: X, §

(D(STAT) (B)(Reg) ot () no (B

KoadduumeHTbl perpeccum AnA KBagpaTuyeckoii perpeccum: A, B, C,

PacyeTHble 3HayeHus: X1, Xz, §

@) @) (STAT)  (8)(Reg) ot () ao (8

o CM. dhopmynbl perpeccun B Tabnuue, B Havane HacToAlero pasgena
pykoBoacTBa.

o %, &1, X2 1 J He nepemMeHHble. OHN ABNAIOTCA KOMaHAaMW, KOTopble 6epyT
aprymMeHT HerocpeACTBEHHO nepef HUMU. [oapo6Hble CBEAEHNA CM. B
pasfene«BbluNCNEHNA PaCUETHBIX 3HAYEHUI».

MuHumanbHoe 3HavyeHue: minX*, minY, MakcumanbHoe 3HaveHue:
maxX*, maxyY

(@) (STAT) [(€)(MinMax) ot () zo (@)
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& YT06bI BBECTM OAHONApaMeTpu4eckme faHHble x = {1, 2, 2, 3, 3,
3, 4, 4, 5}, ncnonb3ya ctonbew; FREQ anA 3agaHunA konuyecTsa
NOBTOPOB ANA Kaxaoro anemeHTa ({xn; freqn} = {1;1, 2;2, 3;3, 4;2,
5;1}) 1 BbIUUCNINTL CPeAHee 3Ha4YeHne 1 cpeaHeKkBaapaTuyHoe
OTKJIOHEHKne reHepaanoﬁ COBOKYMHOCTW.

(wog) (SETUP) ® (3] (STAT) (1) (ON)

(W) (2) (STAT) () (1-VAR) L —
158283584858@® g E ’ﬁ
13283823 1

BB @ (STAN @ (Ve @ ()

(@) (STAT) (@ (Var) @) (o) 1. 154700528

Pesynbratbl: CpeaHee 3HayeHue: 3
CpeaHekBaapaTUYHOE OTKNIOHEHUE FreHepanbHO COBOKYMHOCTU:
1,154700538

& YT106bI BEIMMCIINTD KOIDULIMEHTBI KOPPENALMK AN1A NINHEAHO 1
noraputhMUYECKOW PErPECCU CreayoLLMX ABYXNapaMeTpUYecKmx
AaHHbIX 1 onpeaennTb hopmyny perpeccun CUbHON KoppenAauum:
(x, y) = (20, 3150), (110, 7310), (200, 8800), (290, 9310). 3apanTe
Ana pesynbtatos Fix 3 (TpU AeCATUYHBIX paspAaa).

(stiF) (wooe) (SETUP) ® (3] (STAT) (2 (OFF)

[0g) (SETUP) (6] (Fix) (3

(2)(STAT) (2) (A+BX) “}f \.'3 %
20F110@ 200202 ®® | 3| 88| 80
3150 (=) 7310 (£)8800 (=) 9310(=) 5

(D (STAT) (8] (Reg) (B) (1) 0.923
(0(STAT) (@ (Type) (@) (In X)

@D(STAN B (Reg) B (N E) 0.993
(D(STAT) (8 (Reg) (A B -3857. 954
(D(STAT) (8 (Reg) @1 (B) B 2357.532

PesynbTatbl: KoahduumeHT koppenauum nuHeHomn perpeccum: 0,923
KoaghcpmumeHT koppenaumm norapudgpmuyeckomn perpeccum: 0,998
Ddopmyna norapuMmnyeckon perpeccun: y = -3857,984 + 2357,532Inx
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BbI4MCIIEHUA pacyeTHbIX 3Ha4YeHun

Ha ocHOBaHWM hOpMynbl Perpeccun, noayyeHHoi NocpeacTBoM
[IByXNapameTpUYEcKmX CTATUCTUHECKIX BbIYUCTIEHWIA, PACHETHOE 3HAYEHWE
Y MOXET 6bITb BbIYMCNEHO ANA AAHHOTO 3HaveHus x. CooTBETCTBYyIoLEee
3HaueHue X (B Ccriyyae KBaapaTUYECKON PErpeccui ABa 3HAYEHNA X1 1 X2)
TakXe MOryT 6bITb BbIMUCNEHbI 4717 3HAYEHWA Y B (hOPMYNE Perpeccuu.

%4 [lnA onpeneneHuA pacyeTHOro 3HaveHuA y npu x = 160 B chopmyne
perpeccum, Npon3BoaALLe norapuipM1MHecKyto perpeccuto faHHbIX

B zs. Bapainte ana pesynbTata Fix 3. (BbinonHute cnepytoLyto
onepauwio nocre 3aBepLUeHnA onepauuii B ﬁ.)

160 (/) (33 (STAT) (8) (Reg) (B) (5) &) 2106, 898

Pesynbrat: 8106,898

BaxxHo! BbluucneHune koaduumeHTa perpeccun, KoapduumneHta
KOppenAaunm u pacHeTHOro 3Ha4YeHUA MOXET 3aHATb 3Ha4YnTenbHOe Bpema
npu 60MbLLIOM KONUYECTBE 3/IEMEHTOB JAaHHbIX.

Co30aHue 4yucnoebix mabnauy

¢yHkyuii (TABLE)

TABLE cospaeT 41cnoByto TabnuLly A58 X 1 f{x), ucnonb3ya BBOA hyHKLMN
fix). DnA reHepaumuu YUCNOBOM TabnuLbl BBINOMHWTE Creayiowye Wwarm.

1. Haxmute (3)(TABLE) anna Bxopa B pexkum TABLE.
2. BBeauTe hyHKUMIO B hopmare f(x), ucnonbsysa nepemerHyto X.

*Y6eantech, 4To BBENM nepemenHyo X ([ (X)) npu cospanHum
yucnoson Tabnuubl. Jllobble NepemMeHHble, OTNNYHbIE OT X,
obpabaTbiBaeTCA B KA4ECTBE KOHCTaHThI.

* HxenepeyncneHHble aneMeHTbl HeMb3A UCMOoNb30BaTh B (DYHKLMK:
Pol, Rec.

3.B oTBeT Ha npurnalieHna, KOTopble NOABATCA, BBEAUTE MUCMONb3yeMble
3HaveHuA, Haxas (=) nocne Kaxaoro.

Ha oto Besepgute ato:

npurnaweHue:

Start? BBeauTte HWXHWA npeaen X (Mo ymonyanumio = 1).
End? Beeaute BepxHuii npegen X (no ymonyaHuo = 5).

MpumeyaHue: Y6eoutech, 4TO KOHEYHOe
3HayeHue (End) Bcerga 6onblue HavanbHoro
3HaueHuA (Start).

Step? BeeauTe war npupatleHua (no ymonyaxuio = 1).
Mpumeyanue: LLlar 3agaeT HaCKONbKO HavYanbHoe
3HaYeHMe [OMKHO MOCMef0BaTENbHO CTYMNEHYATOo
HapacTaTb Npy CO34aHUN YUCTOBOM TabnmLbl.
Ecnu Bbl 3apanu Start =1 un Step =1, X
rocneaoBatenbHo ByayT Ha3HaYeHbl 3HaYEHNA

1, 2, 3, 4,  Tak aanee AnA reHepauun YACNOBOWA
Tabnuubl, A0 TeX Nop, Noka He 6yaeT AOCTUrHYTO
KOHEYHOE 3HaueHMe.
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* BBoA 3HauYeHVA wara u Haxartue (=) co3aaet v 0To6paXaeT YMCIIOBYO
Tabnuiy B COOTBETCTBUM C 3aAaHHLIMU NapaMeTpamu.

* Haxarune BO BpPeMA 0TOBpaeHVA YUCNOBOW TabnuLbl BEPHET 3KpaH
[NA BBOAA AaHHbIX (PYHKLMK B ware 2.

o 1
/ [1nA cozaaHusa YncnoBon Tabnuubl yHKUMM f(x) = X% + - B
AvanasoHe —1 = x = 1, CTyneH4aTo HapacTawoweil Ha 0,5

@(TABLE) f[x):' o} Math

Math

o]
1@ | fr=REed

X)

o] Math
Fii)

0.75
0.5

O ®1Sosa |
3

MpumeyaHue: ¢ MOXHO UCMONb30BATh 3KPaAH YUCIOBOW Tabnuubl
ANA NMPOCMOTpa TONMbKO 3HauveHuin. Coaepxunmoe Tabnuubl Henb3A
pefakTupoBsaTthb. © Onepauvm (bopMI/IpOBaHVIFl Yncnoson TaGI'II/IleI BbI3blBaeT
M3MEHEHWE COAEePXXMMOro nepeMeHHo X.

BaxxHo! BepeHHaA yHKUMA ANA hOPpMUPOBAHWA YMCNOBOW Tabnuubl
ynanfeTcA, Koraa Bbl 0TOGpaxaeTe MeHI0 HacTPonKK B pexxume TABLE n
nepeknioyaeTecb Mexay eCTeCTBEHHbIM U CTPOYHbIM omépaervaVl.

HAuana3soHel 8bIvuUcIeHUll, KOTUYecmao

3HAaKoe U mo4YHocmb

D.I/Ial'laSOH BbIpa>XeHUA, Konn4ecTeo LlI/lep, ncnonb3yemMblx AnA BHYTPEHHUX
BbIYMUCIIEHWA U TOYHOCTb BbIYUCIIEHWA 3aBUCAT OT TUMa BbIMNOMHAEMOrO
pacueTa.

J:I,ManasoH BbI4YUCJIEHUA U TOYHOCTb
J[nanasoH Bbl4UCNEHNA +1 x 107 go +9,999999999 x 10%° unmn 0

KonuuecTtso undp ana
BHYTPEHHErO BbI4NUCNEHUA

15 undcpp

TouHOCTb B o6uwem +1 Ha 10 pa3pAaos npu
0TAEeNbHOM BblYUCNEHUN. To4HOCTb
3KCMOHEHLManbHOro 0To6paXKeHnA pasHa
+1 Ha HaUMeHbLUUI 3HavalLwmii pa3pag. B
cny4ae nocrnegoBaTesNbHbIX BblYMCNEHNN
OWKnBKN HaKannMBarTCA.
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[nana3oHbl BBOAa U TOYHOCTb BbIYMCIIEHUA

hyHKUMIA
DyHKUMMN Owuana3soH BBoaa
DEG |0 = |x] <9x10°
sinx RAD | 0 = |x| < 157079632,7
GRA |0 =[x <1x10"
DEG | 0= x| <9x10°
cosx RAD |0 = |x| < 157079632,7
GRA | 0= |x] <1x10"
DEG | Kak n ans sinx, kpome koraa |x| = (2n-1) x 90.
tanx RAD | Kak n ans sinx, kpome koraa |x| = (2n-1) x n/2.
GRA | Kak v AnA sinx, kpome Korga |x| = (2n-1) x 100.
sin~'x
0=p=1
cos™'x
tan~'x 0 = |x| = 9,999999999 x 10*
sinhx
0 = x| = 230,2585092
coshx
sinh~'x 0 = |x| = 4,999999999 x 10*
cosh™'x 1 = x = 4,999999999 x 10%°
tanhx 0 = |x| = 9,999999999 x 10%
tanh~'x 0 = x| = 9,999999999 x 10°'
logx/Inx 0 < x = 9,999999999 x 10%
10* -9,999999999 x 10* = x = 99,99999999
& -9,999999999 x 10%* = x = 230,2585092
Vx 0=x<1x10"°
x? x| <1 x10%
X x| < 1x10'°; x % 0
Sx x| <1 x10'%°
x! 0 = x = 69 (x ABNAeTCA LenbIM YUCNOM)
0=n<1x10°%0=r=n
nPr (n, r ABNAIOTCA LieNbIMU Ynucnamu)
1 = {nl/(n-r)l} <1 x10'°
0=n<1x10°0=r=n
nCr (n, r ABNAIOTCA LENbIMW Ynucnamm)
1=nl/rt <1 x10umm 1 = nl/(n-r)! < 1x10'°
, [V = 9,999999999 x 10%°
Pol(x, y) Kl b1
VaZ+y? = 9,999999999 x 10%
0 = r = 9,999999999 x 10
Rec(r, 6) . X
0: Kak n ana sinx
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lal, b, c <1x10"% 0= b, ¢

OTobpakeHne 3HaYeHWn CEKYHA C OLMOKOM +1 Ha
[eCATUYHbIA pa3pAg.

| < 1x 101

Mpeobpa3oBaHne AeCATUHHOTO 3HAYEHNA <> B
LeCTNAECATEPUYHOE

0°0'0" = |x| = 9999999°59'59"

x> 0:-1x10"° < ylogx < 100

x=0:y>0

x x<0:y=n, ol (m, n ABNAIOTCA LeNbIMK YUcnamm)

o »

o1 n

Oprako: -1 x 10" < ylog x| < 100
y>0:x%0,-1x10'° < 1/x logy < 100
y=0:x>0
vy y<0:x=2n+,

2n+1
m
(m = 0; m, n ABNAKOTCA LieSIbIMM YUCTIamMu)

OpHako: -1 x 10 < 1/x log |y| < 100

WToroBoe 3HaueHne Lenoro Ynucna, YucnuTenb n
a”/(. 3HameHaTesb [OMKHbI 6bITb 10 Undp UnNn MeHbLLe
(BKIIOYaA 3HaK AeneHun).

Ranint#(a, b) | a < b; lal, Ibl < 1 x 10 b —a < 1 x 10"

© TO4HOCTb B OCHOBHOM TaKas >e, Kak Onu1caHo nof 3arnasnem «[nanasoH
BbIYWCMEHNA U TOYHOCTb», BbILLE.

e Oyukummn Tuna X%, Vy, 2y, x!, nPr, nCr TpebyloT BHyTpPEHHNX
HenpepbIBHbIX BbIYNUCIEHNIA, KOTOPbIE MOTYT MPUBOAUTL K HaKOMMEHMo
OLUMGOK NP KaXAOM BbI4UCNEHNN.

*B6n13n 0cobbix TOYEK U Tovek nepermba yHKUUA OWUBKK Takxe
HaKanIMBaloTCA 1 MOTyT AOCTUraTh 6ONbLLON BEMMYMHbI.

¢ [lnanasoH pe3ynbTaTtoB BbIYWUCNEHWUN, KOTOPblE MOryT oTob6paaTbeA
B hOpMe T, UCMONb3yA ecTecTBeHHoe oTo6paxeHme paseH x| < 10°.
OpHako, o6paTuTe BHAMAaHUE, YTO BHYTPEHHAA OLIMOKA B BbIYMCIEHUM
MOXeT c/ienaTb HEBO3MOXHbIM 0TOBpaXKeHNe HEKOTOPbIX Pe3ynbTaToB
BblYMCIIEHNA B hopme . OHa Takxke MOXET Bbi3BaTb OTO6paxeHue
pe3ynbTaToB BbIYMCIIEHWUIA, KOTOPbIE [OMKHbI BbIBOAUTLCA B hopMe
[ECATUYHON Apobu, B hopme 7.

Korzaa Bo BpeMA BbIYUCNIEHNA NO KaKOW-NME0 NpUUMHe NOABNAETCA OLLMEKa,
KanbkKynAaTop oTobpasuT cooblieHne ob owmbke. MimetotcA aBa cnocoba,
4TO6bI BEIATU 13 coobLueHuA aucnnen o6 owmnbke: HaxaTue Ha knasuwy @
nnn ® anAa OTOﬁpa)KeHI/IH MecTa OLLII/I6KVI, Wnn Haxxatue ANA OYUCTKK
COOGLLleHMFl W BblMUCNEHUA.

OTo6paXxkeHne mecta oWUOKU

Koraa oTo6paxaeTcsa coobLieHne 06 ownbke, HaxmMuTe @ unu @, 4To6bI
BEPHYTbCA Ha 3KpaH BbluncneHua. Kypcop 6yaeT HaxoauTbCA B MecTe
owmnbKK, roToBbI K BBOAY. BbiNONHWTE HeobxoavMble UCNpaBneHWA B
BbIPaXKEHWW 1 3anycTUTe pacyeT CHOBa.
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/ Mpu BBOAE 14 + 0 X 2 = No owwmbke BMecTo 14 +10x 2= [[IEQ

Math ERROR
1“HEIX2E
[AC] rCancel
C41lkIiGotD
. 0} Math
® (m @) 14-02
14 ID 2 n Math A
11
@13 14
3

OuuncTtka coobeHma o6 ownbke

Korpa oTobpaxaeTca cooblueHne 06 ownbke, Haxmute (A, 4TOObI
BEPHYTLCA Ha 9KpaH BbluucrneHnA. ObpaTuTe BHUMaHME, YTO 3TO Takxke
ouMaeT BbipaxeHue, coaepxkatlee owmbKy.

CoobweHuna o6 owmnbkKax

MaTtemaTtuyeckan owmnbka (Math ERROR)

MpuumnHa: © MPoMeXyTOUHbIA WK UTOrOBbLIA Pe3ynbTaT BbINONHAEMOro
BbIYVCNEHNA BbIXOAUT 3a Npeaernbl 4oMyCTMMOro AnanasoHa. ® BeegeHHoe
3HayeHVe BbIXOAUT 3a npefenbl AOMYyCTUMOro AuanasoHa (0CO6eHHO B
cnyyae yHKLWIA). ® BbinonHAeMoe Bbl4MCNEHNe COAEPXUT 3arnpeLieHHyo
maTemaT4ecKyto onepauuio (AeneHue Ha Homb 1 Ap.).

YcTtpaHerue: * [poBepnTb BBEAEHHbIE 3HAYEHWA, COKPATUTb YMUCIO LDP 1
BbIMOMHUATB BbIYMCIIEHME elle pa3. ® Ecnu B kKadecTBe aprymeHTa yHKLUM
6epeTcA CoaepXMMOe HEe3aBNCUMON NaMATYN NN NepeMeHHan, ybeanTecs,
YTO OHW HaXOAATCA B AOMYCTUMOM ANA (PyHKLMN MHTEpBarne.

Owwnbka B cTeke (Stack ERROR)

I'Ipwmua: * BbINofHEHWe BbIYUCMEHUA BbI3BaNo npeBbllleHne eMKoCTu
YUCNOBOTO CTEKA UINN CTeKa KOMaH/. ® BbiNonHeHWe BbIMUCIEHUA BbI3BANO
npeBblleHne eMKOCTU CTeKa MaTpuL Ui BEKTOPOB.

YcTpaHeHue: ® YnpoCcTuTb BblpaXeHne Tak, 4Tobbl ero BblYUCNEeHne
He Bbi3blBano NpeBbilleHne eMKOCTU CTeka. ® nOI‘IpOﬁOBaTb pasﬁvm:
Bbl4MCIIEHe Ha aBe 1 6onee YacTeil.

CuHTakcuyeckan owmnbka (Syntax ERROR)
Mpuunna: Mpobnema cBA3aHa ¢ hOPMaTOM BbIMOMHAEMOrO BbIYUCIIEHNA.
YcTpaHeHue: BHecTu HeobxoanmMble ncnpasneHus.

Owwnbka nepenonHeHuna namaTu (Insufficient MEM)

Mpuunna: KoHcurypauma napametpos B pexxume TABLE cospgana ana
Tabnuubl 6onee 30 3HaueHnn X.

YcTtpaHeHue: Cy3uTb WHTepBan pacyeTa Tabnuubl NyTemM U3MEHeHWUA
3HAYeHUIN HaYarIbHOrO, KOHEYHOTO, Lara U MOBTOPUThL BbIYUCTIEHNE.

Owwnbka aprymeHnta (Argument ERROR)

MpuyuHa: Mpobnema cBA3aHa C apryMeHTOM BbIMONHAEMOro
BbIYUCNEHNA.

YcTpaHeHue: BHecTn HeobXxoanMble UCNpaBneHnsa.
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Meped mem, Kak npednonoXxKume,

Ymo KaJ1bKynamop HeucnpaeeH...

Ecnn Bo3HUMKNa ownbka, a Takxe eclin NosfyvyeHbl HEOXMAAHHbIe
pesynbTaThl, BbINOMHUTE HIKEONUCaHHbIe AenCTBUA. Ecnv ogHo aenctere
npo6nemy He yCTpaHAET, NepenanTe K crieayolemy.

O6paTuTe BHUMaHWe, 4TO Nepes BbINMOMHEHWEM 3TUX AEWACTBUA HYXHO

COXPaHUTb OTAENbHbIe KON BaXKHbIX JaHHbIX.

. MpoBepnTb, He COAEPXUT NN BblpaXKeHne OLUMBOK.

.Y6eanTbCA, YTO UCMONb3YEMbIil PEXUM COOTBETCTBYET BUAY BUAY
BbIMOSTHAEMOTO BbIHUCIIEHUA.

.Ecnu BblleonncaHHble AeNCTBUA NPoBnemMy He yCTPaHAIOT, HaxaTb
Ha knasuwy [ON). KanbkynATop BOWAET B PEXUM CaMONpOBEpPKN Ha
npeaMeT NpoBepKM HOpPManbHON paboThl yHKLMIA. Mpn obHapy>eHun
KanbKynATOPOM HapylleHnA B paboTe aBTOMaTWYECKW BbINONHAETCA
MHULIMaNM3aLUmna pexxnma BbIHUCTIEHWIA C O4UCTKOMN COAEPXMMOro NaMATH.
[lononHnTenbHble CBEAEHUA 06 MHULMaNU3MpyeMbIx napameTpax, CM. B
paspene «HacTpoiika KanbkynAaTopa».

. IHumanusmpoBatb BCE PexXMMbl U MapamMeTpbl HACTPOWKM, BbIMOMHAA
cnepytowwme onepauyu: [ (8] (CLR) (@) (Setup) (E (Yes).

nOTyCKHeHVIe LlI/ICbp Ha aucnnee gaxe B mectax co cnabbim ocBeleHuem,
a TakXe OTCYTCTBMEe MHAMKaUMK cpa3y nocne BKI4YeHUA KanbKynAaTopa
yKasblBaeT Ha pa3pAaKy 6atapen. Ecnv ato cnyumnock, 3ameHuTe 6atapeto
HOBOW.

BaxkHo! Bblemka n3 KanbKynATopa 6atapey Bbl3blBAET OYUCTKY NaMATH.

Omeemobl Ha mMunu4Hbie 60NPOCHI

H Kak MOXXHO BbINONHATbL BBOJ U BU3yaNibHOEe MpeAcTaBlieHUe
pe3ynbTaToB TaK )Xe, KaKk Ha MoAenu, KoTopafa He uUmeeTt
ecTecTBeHHOro otTobpaxxeHna?

HaxmuTte cneaytowme knasuwu:  [sr (SETUP) (@ (LinelO).
Moapo6Hble cBeaeHnA cM. B pasfene «HacTpoilka KanbkynAaTopa».
H Kak MO)XHO M3MeHUTb hopmat Apo6u B pe3ynbTaTte Ha AeCATUYHbINA

topmar?

Kak M0XHO U3MeHUTL hopmat Apo6bu pesynbTarta, NPOM3BOAUMMOro
onepauuei AeneHna Ha AeCATUYHbIA hopmaT?

CM. «[epekntoyeHne 0To6paeHnA pesynbTaToB BblYUCIEHNI».

H B yem pa3Huua MeXAy NamATblo Ans, He3aBUCUMOW NamMATbIO U
NamATLIO NePeMeHHbIX?

Kaxabll M3 aTUX TUNOB NamATU AENCTBYET NOAO0OHO «KOHTeWHepam»
ANA BPEMEHHOTO XpaHEeHWA OAHOTO 3HaYeHMA.

MamAaTb Ans: CoxpaHAeT pe3ynbTaT NOCMNEAHEro BbINMOMHEHHOTO
BbIYMCIIEHNA. icnonb3ayiTe 3Ty NaMATb A1A NepeHoca pesynbTaTta OfHOM
BbIYUCNEHUA B CrieaytoLLee.

HesaBucuman namaTb: Vicnonb3yite 3Ty namMATb A1A CyMMUMPOBaHWA
Pe3ynbTaToB HECKOMbKNX BbIYUCTEHMIA.

MamATb NnepeMeHHbIX: JTa NaMATbL NPUHOCUT NOMb3y, Koraa TpebyeTcA
MCMOMb30BaTh OIHO U TO XKE 3HAYEHUE HECKOIBKO pa3 B OAHOM Unu 6onee
BbIYUCTIEHUAX.

N o=

w

IS
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M KakoBa nocsnenoBaTesibHOCTb HaXkaTuUA KrnaBull AnA nepexoaa
u3 pexxuma STAT unu pexkuma TABLE B pe)xum, B KOTOPOM MOXXHO
BbINONMHATL apuhMeTU4eCKMe pacyeTbl?

HaxxwvuTe (@) (COMP).

B Kak MOXHO BepHYTb KanbKynATOpP K €ro nepBoHa4YanbHbIM
napameTpam no ymonyaHuo?

BbInonHuTe criegyiowme onepauuu: (@) (CLR) (@ (Setup) E) (Yes)

H Moyemy npu BbIMONTHEHUM BbIYUCITIEHUA (YHKUUIA A nony4yairo

pesynbTar T cosep o oTn # OT NONy4YeHHOro
Ha paHee BbINyLEeHHbIX Moneneﬁ Kam:KynﬂTopa?
B Moaenu ¢ eCTeCTBEeHHbIM OTOGPaXKeHEM 3a apryMeHTOM hyHKLM,
ncrnonbayLen Kpyriblie CKoOKMW, [OMKHA CnefoBaTh 3akpbiBatollas
ckobka. Mponyck Haxartua Ha nocne aprymeHTa AnA 3akpbiTuA
KpYrbIX CKOBOK MOXET BbI3blBaTb HeBepHble 3Ha4YeHUA U BblpaXkeHnAa
6y/:|yT BK/MIKOYeHbl B Ka4eCTBe YacTu aprymeHTa.

Mpumep: (sin 30) + 15 XX
Mopenb ¢ ecTeCTBEHHbIM OTOBpaXKeHnem:
ME @300BI5E 155

Mponyck HaxatnaA (3], Kak NokasaHo HIKe, MPUBEAET K BbIPAXKEHMIO sin 45.

En) 30 @ 15 (=) 0.7071067812
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Important Information

* 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 without notice.

* Be sure to keep all user documentation handy for future reference.

Sample Operations

Sample operations in this manual are indicated by a / icon. Unless
specifically stated, all sample operations assume that the calculator is in its
initial default setup. Use the procedure under “Initializing the Calculator” to
return the calculator to its initial default setup.

For information about the (Y30, A, EXX1. and [EE marks that are shown
in the sample operations, see “Configuring the Calculator Setup”.

initializing the Calculator

Perform the following procedure when you want to initialize the calculator and
return the calculation mode and setup to their initial default settings. Note that
this operation also clears all data currently in calculator memory.

(B (CLR) B (AN B (Yes)

Safety Precautions
A Battery

» Keep batteries out of the reach of small children.
* Use only the type of battery specified for this calculator in this manual.

Handling Precautions

« Even if the calculator is operating normally, replace the battery at least
once every two years
A dead battery can leak, causing damage to and malfunction of the
calculator. Never leave a dead battery in the calculator. Do not try using
the calculator while the battery is completely dead .

* The battery that comes with the calculator discharges slightly during
shipment and storage. Because of this, it may require replacement
sooner than the normal expected battery life.

* Do not use an oxyride battery* or any other type of nickel-based
primary battery with this product. Incompatibility between such
batteries and product specifications can result in shorter battery life
and product malfunction.

* Avoid use and storage of the calculator in areas subjected to
temperature extremes, and large amounts of humidity and dust.
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* Do not subject the calculator to excessive impact, pressure, or
bending.

* Never try to take the calculator apart.

* Use a soft, dry cloth to clean the exterior of the calculator.

* Whenever discarding the calculator or batteries, be sure to do so in
accordance with the laws and regulations in your particular area.

* Company and product names used in this manual may be registered
trademarks or trademarks of their respective owners.

Removing the Hard Case

Before using the calculator, slide its hard
case downwards to remove it, and then affix
the hard case to the back of the calculator as
shown in the illustration nearby.

Turning Power On and Off

Press to turn on the calculator.
Press (29 (OFF) to turn off the calculator.

Auto Power Off

Your calculator will turn off automatically if you do not perform any operation
for about 10 minutes. If this happens, press the key to turn the calculator
back on.

Adjusting Display Contrast

Display the CONTRAST screen by performing the following key operation:
(uog) (SETUP) ® (8] (4 CONTH)

Next, use @ and @ to adjust contrast. After the setting is the way you
want, press [ag.

Important: If adjusting display contrast does not improve display readability,
it probably means that battery power is low. Replace the battery.

Key Markings

Pressing the or key followed by a second  Alternate function
key performs the alternate function of the second key. sin'D

The alternate function is indicated by the text printed

above the key.

The following shows what the different colors of the

alternate function key text mean. Keycap function
If key marking text ..
is this color: [t means this:
Yell Press and then the key to access the
ellow applicable function.
Red Press and then the key to input the
e applicable variable, constant, or symbol.
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Reading the Display

The display of the calculator shows expressions you input, calculation results,
and various indicators.
Input expression greneranasnnans Indicators

P Math A

H 0] 7] H
$|FoiliZ. 2] Poili. 4142135628 |}
r=2, f=45 r=2, 8=, 7853951 |}

ath A

Calculation result

« If a P> indicator appears on the right side of the calculation result, it means
the displayed calculation result continues to the right. Use ® and @ to
scroll the calculation result display.

« If a > indicator appears on the right side of the input expression, it means
the displayed calculation continues to the right. Use  and @ to scroll the
input expression display. Note that if you want to scroll the input expression
while both the » and > indicators are displayed, you will need to press
first and then use ® and @ to scroll.

Display indicators
This
indicator:

Means this:

The keypad has been shifted by pressing the key. The
[S] keypad will unshift and this indicator will disappear when
you press a key.

The alpha input mode has been entered by pressing the

Al key. The alpha input mode will be exited and this
indicator will disappear when you press a key.
M There is a value stored in independent memory.

The calculator is standing by for input of a variable name to
STO assign a value to the variable. This indicator appears after
you press e (STO).

The calculator is standing by for input of a variable name to
RCL recall the variable’s value. This indicator appears after you
press [cd.

STAT The calculator is in the STAT Mode.

D} The default angle unit is degrees.

R] The default angle unit is radians.

G] The default angle unit is grads.

FIX A fixed number of decimal places is in effect.
SCI A fixed number of significant digits is in effect.

Math Natural Display is selected as the display format.

Calculation history memory data is available and can be

VA replayed, or there is more data above/below the current
screen.

The display currently shows an intermediate result of a
multi-statement calculation.

Important: For some type of calculation that takes a long time to execute,
the display may show only the above indicators (without any value) while it
performs the calculation internally.
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Some of the calculator’s operations are performed using menus. Pressing

or [hyp), for example, will display a menu of applicable functions.

The following are the operations you should use to navigate between

menus.

* You can select a menu item by pressing the number key that corresponds
to the number to its left on the menu screen.

* The V¥ indicator in the upper right corner of a menu means there is another
menu below the current one. The A indicator means another menu above.
Use @ and @ to switch between menus.

* To close a menu without selecting anything, press [ad.

Specifying the Calculation Mode

When you want to perform this type of Perform this key
operation: operation:
General calculations (1) (COMP)
Statistical and regression calculations (2)(STAT)
Generation of a number table based on an (B)(TABLE)
expression

Note: The initial default calculation mode is the COMP Mode.

Confyiguring the Calculator Setup

First perform the following key operation to display the setup menu:
(stFT) (uooe) (SETUP). Next, use (® and @ and the number keys to configure
the settings you want.

Underlined (___) settings are initial defaults.

(A)MthlO (2)LinelO Specifies the display format.

Natural Display (MthlO) causes fractions, 4z O Math A
irrational numbers, and other expressions to be | +%
displayed as they are written on paper. ZZ

MthlO: Selects MathO or LineO. MathO displays 15
input and calculation results using the same format as they are written on
paper. LineO displays input the same way as MathO, but calculation results
are displayed in linear format.

Linear Display (LinelO) causes fractions and
other expressions to be displayed in a single |#415+2.3
line.

22115

Note: e The calculator switches to Linear Display automatically whenever
you enter the STAT Mode. ¢ In this manual, the [XEE] symbol next to a
sample operation indicates Natural Display (MathO), while the [IIXE symbol
indicates Linear Display.

(3)Deg (@)JRad (5)Gra Specifies degrees, radians or grads as the angle
unit for value input and calculation result display.

Note: In this manual, the [EZE] symbol next to a sample operation indicates
degrees, while the X2 symbol indicates radians.
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[E)Fix [@Sci (8]Norm  Specifies the number of digits for display of a
calculation result.
Fix: The value you specify (from 0 to 9) controls the number of decimal
places for displayed calculation results. Calculation results are rounded off
to the specified digit before being displayed.
Example: A 100 + 7 = 14.286 (Fix 3)

1429 (Fix2)
Sci: The value you specify (from 1 to 10) controls the number of significant
digits for displayed calculation results. Calculation results are rounded off to
the specified digit before being displayed.
Example: M@ 1+ 7 = 1.4286 x 10~' (Sci 5)

1.429 x 10" (Sci 4)

Norm: Selecting one of the two available settings (Norm 1, Norm 2)
determines the range in which results will be displayed in non-exponential
format. Outside the specified range, results are displayed using exponential
format.
Norm 1: 102 > Ixl, Ixl = 10"©  Norm 2: 10~° > IxI, Ix| = 10"
Example: @ 1 +200=5x 102 (Norm 1)

0.005 (Norm 2)

& (@ab/c ® (2] dic  Specifies either mixed fraction (ab/c) or improper
fraction (d/c) for display of fractions in calculation results.

@ (B)STAT (AJON; [(2)OFF
Specifies whether or not to display a FREQ (frequency) column in the STAT
Mode Stat Editor.

& (@ Disp (1)Dot ; (2JComma

Specifies whether to display a dot or a comma for the calculation result
decimal point. A dot is always displayed during input.

Note: When dot is selected as the decimal point, the separator for multiple
results is a comma (,). When comma is selected, the separator is a
semicolon (;).

& () «CONTH»
Adjusts display contrast. See “Adjusting Display Contrast” for details.

Initializing Calculator Settings

Perform the following procedure to initialize the calculator, which returns the
calculation mode to COMP and returns all other settings, including setup
menu settings, to their initial defaults.

(8)(CLR) (@] (Setup) E)(Yes)
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Inputting Expressions and Values

Basic Input Rules

Calculations can be input in the same form as they are written. When you
press (=) the priority sequence of the input calculation will be evaluated
automatically and the result will appear on the display.

// 4xsin30x (30 + 10 x 3) = 120
4 (X)) 30 ) HEIOEIDE - R
| | 4X81n(3|:|)><(35:1‘l>

2 e 120

* Input of the closing parenthesis is required for sin, sinh, and other functions
that include parentheses.

*2 These multiplication symbols (x) can be omitted. A multiplication symbol
can be omitted when it occurs immediately before an opening parenthesis,
immediately before sin or other function that includes parentheses,
immediately before the Ran# (random number) function, or immediately
before a variable (A, B, C, D, E, F, M, X, Y), mor e.

*3 The closing parenthesis immediately before the (=) operation can be
omitted.

Input example omitting (X)*2 and (3] *® operations in the above
example.

4sin(an) (30+10%a
120

Note: -« If the calculation becomes longer than the screen width during
input, the screen will scroll automatically to the right and the <€ indicator will
appear on the display. When this happens, you can scroll back to the left by
using @ and ® to move the cursor. * When Linear Display is selected,
pressing @ will cause the cursor to jump to the beginning of the calculation,
while ® will jump to the end. * When Natural Display is selected, pressing
@ while the cursor is at the end of the input calculation will cause it to jump
to the beginning, while pressing @ while the cursor is at the beginning will
cause it to jump to the end. * You can input up to 99 bytes for a calculation.
Each numeral, symbol, or function normally uses one byte. Some functions
require three to 13 bytes. ¢ The cursor will change shape to Bl when there are
10 bytes or less of allowed input remaining. If this happens, end calculation
input and then press [=).

4630 ) [A30H10X3E)

Calculation Priority Sequence

The priority sequence of input calculations is evaluated in accordance with the
rules below. When the priority of two expressions is the same, the calculation
is performed from left to right.

1st | Parenthetical expressions

Functions that require an argument to the right and a closing
2nd B -
parenthesis “)” following the argument.

Functions that come after the input value (x2, x3, x', x!, @7, °, 7,9,

8rd %), powers (x"), roots (o)

4th | Fractions
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Negative sign (-)

Note: When squaring a negative value (such as —2), the value
being squared must be enclosed in parentheses ( 2
(2)). Since x? has a higher priority than the negative sign,
inputting 2 (3 () would result in the squaring of 2 and then
appending a negative sign to the result. Always keep the priority
sequence in mind, and enclose negative values in parentheses
when required.

6th | STAT Mode estimated values (£, §, &1, £2)
7th | Multiplication where the multiplication sign is omitted

5th

8th | Permutation (nPr), combination (nCr)

9th Multiplication, division (x, +)
10th | Addition, subtraction (+, -)

Inputting with Natural Display

Selecting Natural Display makes it possible to input and display fractions and
certain functions (log, X2, x3, X", Vm, %m, %o, x~', 10, €, Abs) just as they
are written in your textbook.

/_§+g

+ 0 Math A
=

@EB@2OC 1 B@2E o

iz

Important: < Certain types of expressions can cause the height of a
calculation formula to be greater than one display line. The maximum
allowable height of a calculation formula is two display screens (31 dots x 2).
Further input will become impossible if the height of the calculation you are
inputting exceeds the allowable limit. * Nesting of functions and parentheses
is allowed. Further input will become impossible if you nest too many functions
and/or parentheses. If this happens, divide the calculation into multiple parts
and calculate each part separately.

Note: When you press () and obtain a calculation result using Natural
Display, part of the expression you input may be cut off. If you need to view
the entire input expression again, press and then use @ and ® to
scroll the input expression.

Using Values and Expressions as Arguments
(Natural Display only)

A value or an expression that you have already input can be used as the
argument of a function. After you have input % , for example, you can make
it th tof v, resulting iny/Z .

I e argument O resulting in 5

/ Toinput 1 + % and then change it to 1 +\/%

0] Math A
10766 |1,

o] Math A




1+E [o] Math A

As shown above, the value or expression to the right of the cursor after
(sui]) e (INS) are pressed becomes the argument of the function that is
specified next. The range encompassed as the argument is everything up
to the first open parenthesis to the right, if there is one, or everything up to
the first function to the right (sin(30), log2(4), etc.)

This capability can be used with the following functions: . (os.), (sHiF)
) (og) (10"), G4FD) (in) ("), (&), (

Overwrite Input Mode (Linear Display only)

You can select either insert or overwrite as the input mode, but only while
Linear Display is selected. In the overwrite mode, text you input replaces the
text at the current cursor location. You can toggle between the insert and
overwrite modes by performing the operatlons (s @EJ (INS). The cursor
appears as “I” in the insert mode and as “==” in the overwrite mode.

Note: Natural Display always uses the insert mode, so changing display
format from Linear Display to Natural Display will automatically switch to
the insert mode.

Correcting and Clearing an Expression

To delete a single character or function: Move the cursor so it is directly to
the right of the character or function you want to delete, and then press (o).
In the overwrite mode, move the cursor so it is directly under the character
or function you want to delete, and then press [e).

To insert a character or function into a calculation: Use @ and ® to
move the cursor to the location where you want to insert the character or
function and then input it. Be sure always to use the insert mode if Linear
Display is selected.

To clear all of the calculation you are inputting: Press [ad).

Togging Calculation Results

While Natural Display is selected, each press of will toggle the currently
displayed calculation result between its fraction form and decimal form, its
V" form and decimal form, or its & form and decimal form.

J n+6= %n 0.5235987756  [COEC

) (<09 () () 6 &) 1z 0.5235987756

6 =

4 (V2 +2)x V3 = Vg + 2V3 = 5913591358

O@2eH20X@3E V6+2V3 5.913591358

While Linear Display is selected, each press of will toggle the currently
displayed calculation result between its decimal form and fraction form.

1356 0.2 145
/1—%:%:02 [ LINE |
1848563 145 0.2
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Important: * Depending on the type of calculation result that is on the display
when you press the key, the conversion process may take some time to
perform. * With certain calculation results, pressing the key will not convert
the displayed value. * You cannot switch from decimal form to mixed fraction
form if the total number of digits used in the mixed fraction (including integer,
numerator, denominator, and separator symbols) is greater than 10.

Note: With Natural Display (MathO), pressing (=) instead of (=) after
inputting a calculation will display the calculation result in decimal form.
Pressing after that will switch to the fraction form or © form of the
calculation result. The v~ form of the result will not appear in this case.

Basic Calculations

Fraction Calculations

Note that the input method for fractions is different, depending upon whether
you are using Natural Display or Linear Display.

/%ﬂf% 2@3eH1 @26 %
o B2@30HB1®2E8 %

[ LINE | 2E3@PE1®2E 746

L a-s%=1 1EEEE=E)5E®1®2E6 %
[ LINE | 4@3@E1E®@23 142

Note: e Mixing fractions and decimal values in a calculation while Linear
Display is selected will cause the result to be displayed as a decimal value.
 Fractions in calculation results are displayed after being reduced to their
lowest terms.

To switch a calculation result between improper fraction and mixed
fraction form: Perform the following key operation: (a%H%)

To switch a calculation result between fraction and decimal form:
Press (5.

Percent Calculations

Inputting a value and pressing (%) causes the input value to become
a percent.

S 150 x20% =30 150 (%) 20 [sr) (O (%) &) 30
/ Calculate what percentage of 880 is 660. (75%)
660 (3) 880 (%)) 75

4/ Increase 2500 by 15%. (2875)
2500 (@) 2500 X) 15 (%) B 2875

4/ Discount 3500 by 25%. (2625)
3500 (=) 3500 (X) 25 (%) B 2625
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Degree, Minute, Second (Sexagesimal) Calculations
Performing an addition or subtraction operation between sexagesimal values,
or a multiplication or division operation between a sexagesimal value and a
decimal value will cause the result to be displayed as a sexagesimal value.
You also can convert between sexagesimal and decimal. The following
is the input format for a sexagesimal value: {degrees} {minutes}
{seconds} [J.

Note: You must always input something for the degrees and minutes, even
if they are zero.

/ 2°20°30" + 39°30" = 3°00°00”
2 (%) 20 (5 30 B2 () 0 (29 39 () 30 [ &) 3°00”
/ Convert 2°15°18" to its decimal equivalent.
2631569189 & 2°15187
(Converts sexagesimal to decimal.) 2.255
(Converts decimal to sexagesimal.) 2°1518"

Multi-Statements
You can use the colon character (:) to connect two or more expressions and

execute them in sequence from left to right when you press ).

4 3+3:3x3 3@E3@m@E()3X 3D 6
S 9

Using Engineering Notation
A simple key operation transforms a displayed value to engineering
notation.

/ Transform the value 1234 to engineering notation, shifting the
decimal point to the right.
1234 =) 1234

@  1.234x10°
& 1234x10°

Transform the value 123 to engineering notation, shifting the decimal
point to the left.
1233 123

GHEY(—)  0.123x10°
@ @ () 0.000123x10°

Calculation History
In the COMP Mode, the calculator remembers up to approximately 200 bytes
of data for the newest calculation. You can scroll through calculation history
contents using @ and ®.

Y AREY 1313 2
2+2=4 @23 4
3+3=6 3@3E 6
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(Scrolls back.) @ 4
(Scrolls back again.) @ 2
Note: Calculation history data is all cleared whenever you press (o), when

you change to a different calculation mode, when you change the display
format, or whenever you perform any reset operation.

Replay

While a calculation result is on the display, you can press @ or ® to edit
the expression you used for the previous calculation.

/) 4x3+25=145 [ 4X3@25E 145
4x3-71=49 (Continuing) @ =271 4.9
Note: If you want to edit a calculation when the » indicator is on the right

side of a calculation result display (see “Reading the Display”), press
and then use @ and @® to scroll the calculation.

Answer Memory (Ans)

The last calculation result obtained is stored in Ans (answer) memory.
Ans memory contents are updated whenever a new calculation result is
displayed.

4/ To divide the result of 3 x 4 by 30 [IXE

smeml 19
o A

(Continuing) ()30 & fins+30
0.4
P 123+456=579 DOE] 123 @) 456 & —
789 - 579 =210 § D Maha
(Continuing) 789 (=) () & T89-Ans
210

Variables (A, B, C,D, E, F, X,Y)
Your calculator has eight preset variables named A, B, C, D, E, F, X, and Y. You
can assign values to variables and also use the variables in calculations.

/ To assign the result of 3 + 5 to variable A
3 (B 5 () &) (STO) @) (A) 8

/ To multiply the contents of variable A by 10
(Continuing) BAX 103 80

/ To recall the contents of variable A (Continuing) (A
/ To clear the contents of variable A 0 R (STO) D (A)
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Independent Memory (M)
You can add calculation results to or subtract results from independent
memory. The “M” appears on the display when there is any value other than
zero stored in independent memory.

/ To clear the contents of M 0 [c) (STO) ) (M) 0
/ To add the result of 10 x5to M (Continuing) 10 (X) 5 50

/ To subtract the result of 10 + 5 from M
(Continuing) 10# 5 ) (M-) 15

/ To recall the contents of M (Continuing) (M) 35
Note: Variable M is used for independent memory.

Clearing the Contents of All Memories

Ans memory, independent memory, and variable contents are retained even
if you press [Ad, change the calculation mode, or turn off the calculator.
Perform the following procedure when you want to clear the contents of
all memories.

(8)(CLR) @] (Memory) E)(Yes)

Prime Factorizaton

In the COMP Mode, you can factor a positive integer up to 10 digits into
prime factors up to three digits.

/ To perform prime factorization on 1014

10143 1014
@ 3 (FACT) Pxd] 37

When you perform prime factorization on a value that includes a factor that
is prime number with more than three digits, the part that cannot be factored
will be enclosed in parentheses on the display.

/ To perform prime factorization on 4104676 (= 2% x 1013?)

1) £ (FACT) 2Zx01026169)

Any one of the following operations will exit prime factorization result

display.

* Pressing B(FACT) or (3.

* Pressing any of the following keys: [\ or ().

* Using the setup menu to change the angle unit setting (Deg, Rad, Gra) or
the display digits setting (Fix, Sci, Norm).

Note: ¢ You will not be able to execute prime factorization while a decimal

value, fraction, or negative value calculation result is displayed. Trying to

do so will cause a math error (Math ERROR). ¢ You will not be able to

execute prime factorization while the result of a calculation that uses Pol,

Rec is displayed.
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Function Calculations

For actual operations using each function, see the “Examples” section
following the list below.

n: mis displayed as 3.141592654, but © = 3.14159265358980 is used for
internal calculations.

e: e is displayed as 2.718281828, but ¢ = 2.71828182845904 is used for
internal calculations.

sin, cos, tan, sin™', cos™, tan™': Trigonometric functions. Specify the angle
unit before performing calculations. See £1.
sinh, cosh, tanh, sinh~', cosh™', tanh~': Hyperbolic functions. Input a

function from the menu that appears when you press [iyg). The angle unit
setting does not affect calculations. See /.

°,", 9: These functions specify the angle unit. ° specifies degrees, " radians,
and ¢ grads. Input a function from the menu that appears when you perform
the following key operation: (g (DRGP). See 3.

10', eV Exponential functions. Note that the input method is different

depending upon whether you are using Natural Display or Linear Display.
See Za.

log: Logarithmic function. Use the key to input log,b as log (a, b). Base
10 is the default setting if you do not input anything for a. The key also
can be used for input, but only while Natural Display is selected. In this
case, you must input a value for the base. See &

In: Natural logarithm to base e. See .

x2,x%, X", Vm, %/m, "o, x7': Powers, power roots, and reciprocals. Note that
the input methods for x", Vm, 3/m, and W& are different depending upon
whether you are using Natural Display or Linear Display. See /7.

Note: The following functions cannot be input in consecutive sequence: x2,
X3, X%, x'. If you input 2(x3 (&3, for example, the final will be ignored. To
input 22°, input 23, press the @ key, and then press (3 (X))

Pol, Rec: Pol converts rectangular coordinates to polar coordinates, while
Rec converts polar coordinates to rectangular coordinates. See /8.

Pol(x, y) = (r, 6) Rec(r, §) = (x,y)  Specify the angle unit before
v Y performing calculations.

(x) (r.0) The calculation result for » and 6

= , and for x and y are each assigned

\ TRee # respectively to variables Xand Y.

D < - X < Calculation result 6 is displayed

Rectangular Polar in tDe range of —-180° < 6 =

Coordinates (Rec) Coordinates (Pol) 180°.

x!: Factorial function. See .

Abs: Absolute value function. Note that the input method is different
depending upon whether you are using Natural Display or Linear Display.
See A10.

Ran#: Generates a 3-digit pseudo random number that is less than 1. The
result is displayed as a fraction when Natural Display is selected. See Zﬂ .
Ranlnti# : For input of the function of the form Ranlnt#(a, b), which generates
a random integer within the range of a to b. See £12.
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nPr, nCr: Permutation (nPr) and combination (nCr) functions. See Ais.

Rnd : The argument of this function is made a decimal value and then rounded
in accordance with the current number of display digits setting (Norm, Fix, or
Sci). With Norm 1 or Norm 2, the argument is rounded off to 10 digits. With
Fix and Sci, the argument is rounded off to the specified digit. When Fix 3
is the display digits setting, for example, the result of 10 + 3 is displayed
as 3.333, while the calculator maintains a value of 3.33333333333333 (15
digits) internally for calculation. In the case of Rnd(10+3) = 3.333 (with Fix
3), both the displayed value and the calculator’s internal value become
3.333. Because of this a series of calculations will produce different results
depending on whether Rnd is used (Rnd(10+3) x 3 = 9.999) or not used (10
+3x3=10.000). See

Note: Using functions can slow down a calculation, which may delay display
of the result. Do not perform any subsequent operation while waiting for the
calculation result to appear. To interrupt an ongoing calculation before its
result appears, press [&d.

Examples
A1 snsc=05 MAEA 0 0.5
sin"'0.5 = 30° A 1 En(sin) 0.5 B 30
£2 sinh1=1.175201194 ) @ (sinh)1 D & 1.175201194
cosh™1=0 Bl(cosh™)1 B 0
& n/2 radians = 90°, 50 grads = 45° B
(O @A) 09 () () 2 O] (7 (s (DRGP) (2 () B 90
50 (A (ang) (DRGP>) (3) (°) ) 45
& To calculate e° x 2 to three significant digits (Sci 3)
(e} (SETUP) (@ (Sci) (3)
[t EREESOR2E  2.97x102
| LINE | G (M5 D X2 3 2.97x10?
& log,,1000 = log 1000 = 3 1000 0 & 3
log,16 =4 g 2 @A 0I()16 I B 4
[ MATH] 2® 163 4
& To calculate In 90 (= loge 90) to three significant digits (Sci 3)
([0 (SETUP) (@ (Sci) (&) (DEaIS) 4.50x10°
& 1.2 x 103 = 1200 [XEE 12X 1093 =) 1200
(1+1)*2 =16 m-1-1.2-2[§] 16
(52)° = 15625 15625
V32 =2 2
ME 5eaEX"0)320E3 2
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To calculate V2 x 3(= 3V2 = 4.242640687...) to three decimal
places (Fix 3)

EREHSETPP)BFVE M EH2eX3E 33
R[S 4.243
[ LINE | 20X33 4.243

é 8 To convert rectangular coordinates (V2 , v2) to polar coordinates

ERHPNE2®EDD)@E2®DNE r=2,0=45

ME @7HEPNGE2E)D(E2000E r= 2
6= 45
To convert polar coordinates (vV2, 45°) to rectangular coordinates
Deg |
EA) (=) (Rec) (@) 2 ® &) 0J(,)45 D B X=1,Y=1
/9 (5+3)! = 40320 O5@E3OEDE 40320
éw 12-7Ix2=10
2E7TeOX2E 10
[ LINE | 2@7O0®2E3 10
éﬂ To obtain three random three-digit integers
1000 [ (Ran#) =) 459
B8] 48
& 117

(Results shown here are for illustrative purposes only. Actual results will differ.)

@ To generate random integers in the range of 1 to 6

(W (] (Ranint) 1 /) 01 ()6 O & 2
S 6
S 1

(Results shown here are for illustrative purposes only. Actual results will differ.)

é13 To determine the number of permutations and combinations
possible when selecting four people from a group of 10

Permutations: 10 [sr) (X) (nPr) 4 &) 5040
Combinations: 10 B nCn4E 210

é14 To perform the following calculations when Fix 3 is selected for the
number of display digits: 10 + 3 x 3 and Rnd(10 + 3) x 3 I3

(i) (SETUP) (8) (Fix) (3 10E3X3E 10.000
() (@) (Rnd) 10 H 3 I X3 E 9.999
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Statistical Calculations (STAT)

To start a statistical calculation, perform the key operation (2)(STAT)
to enter the STAT Mode and then use the screen that appears to select the
type of calculation you want to perform.

To select this type of statistical calculation:

(Regression formula shown in parentheses)

Press this key:

Single-variable (X)

D (1-VAR)

Paired-variable (X, Y), linear regression (y = A + Bx)

@) (A+BX)

Paired-variable (X, Y), quadratic regression
(y=A+Bx+Cx?

B (_+CX?)

Paired-variable (X, Y), logarithmic regression
(y=A+BInx)

Paired-variable (X, Y), e exponential regression
(3 = Ac™)

Paired-variable (X, Y), ab exponential regression
(y=AB")

(y=A¥)

@nX)

B (erX)

(E)(ABX)

Paired-variable (X, Y), power regression (A=X"B)

Paired-variable (X, Y), inverse regression
(y=A+B/x)
Pressing any of the above keys ((1] to (8)) displays the Stat Editor.
Note: When you want to change the calculation type after entering the
STAT Mode, perform the key operation @ (STAT) @ (Type) to display
the calculation type selection screen.

EBI(1/X)

Inputting Data

Use the Stat Editor to input data. Perform the following key operation to
display the Stat Editor: (@) (STAT)(2) (Data).

The Stat Editor provides 80 rows for data input when there is an X column
only, 40 rows when there are X and FREQ columns or X and Y columns, or
26 rows when there are X, Y, and FREQ columns.

Note: Use the FREQ (frequency) column to input the quantity (frequency) of
identical data items. Display of the FREQ column can be turned on (displayed)
or off (not displayed) using the Stat Format setting on the setup menu.

£1 To select linear regression and input the following data:
(170, 66), (173, 68), (179, 75)

STAT [0]

@) (STAT) 2 (A+BX) |

170 @ 173@ 179 @ @ ® é| Hl"g
El

66 F68E 753 | §
u
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Important: e All data currently input in the Stat Editor is deleted whenever
you exit the STAT Mode, switch between the single-variable and a paired-
variable statistical calculation type, or change the Stat Format setting on the
setup menu. ¢ The following operations are not supported by the Stat Editor:
W) (M-), (st el (STO). Pol, Rec, and multi-statements also cannot
be input with the Stat Editor.

To change the data in a cell: In the Stat Editor, move the cursor to the cell
that contains the data you want to change, input the new data, and then
press (=).

To delete a line: In the Stat Editor, move the cursor to the line that you want
to delete and then press (o] .

To insert a line: In the Stat Editor, move the cursor to the location where
you want to insert the line and then perform the following key operation:
[T (STAT) (3] (Edit) @] (Ins).

To delete all Stat Editor contents: In the Stat Editor, perform the following
key operation: [ (STAT) (3] (Edit) (2] (Del-A).

Obtaining Statistical Values from Input Data

To obtain statistical values, press while in the Stat Editor and then
recall the statistical variable (ox, Zx2, etc.) you want. Supported statistical
variables and the keys you should press to recall them are shown below.
For single-variable statistical calculations, the variables marked with an
asterisk (*) are available.

Sum: Xx**, Tx*, )%, Xy, Try, Tad, Tady, Tt

[(STAT) (@)(Sum) @D to

Number of ltems: n*, Mean: x*, y, Population Standard Deviation: cx*,

oy, Sample Standard Deviation: xcn-1*, yon-1

[(STAT) [@(var) [@to

Minimum Value: minX*, minY, Maximum Value: maxX*, maxY

[D(STAT) BE(MinMax) @ to (@)

(When the single-variable statistical calculation is selected)

[D(STAT) @ (MinMax) @ to @

(When a paired-variable statistical calculation is selected)

Regression Coefficients: A, B, Correlation Coefficient: r, Estimated

Values: %, §

D(STAT) (B)(Reg) (@ to (B

Regression Coefficients for Quadratic Regression: A, B, C, Estimated

Values: %1, X2,

D(STAT) (B)(Reg) (1 to (&

 See the table at the beginning of this section of the manual for the regression
formulas.

X, X1, X2 and y are not variables. They are commands of the type that take
an argument immediately before them. See “Calculating Estimated Values”
for more information.

& To input the single-variable data x = {1, 2, 2, 3, 3, 3, 4, 4, 5}, using
the FREQ column to specify the number of repeats for each items
({xn; freqn} = {1;1, 2;2, 3;3, 4;2, 5;1}), and calculate the mean and
population standard deviation.

(uoe) (SETUP) ® () (STAT) (@ (ON)
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) (2) (STAT) @ (1-VAR) D
132603684858@® | | 3 *ﬁ
1@283828 | ¥ ° 1

[ 680 (7 (STAT) @) (Ve @) () &)

@D (STAT) @ (Van) @ (xon) B 1. 154700538
Results: Mean: 3  Population Standard Deviation: 1.154700538

& To calculate the linear regression and logarithmic regression
correlation coefficients for the following paired-variable data and
determine the regression formula for the strongest correlation: (x,
y) = (20, 3150), (110, 7310), (200, 8800), (290, 9310). Specify Fix
3 (three decimal places) for results.

(u0e) (SETUP) ® () (STAT) (2) (OFF)
(iooE) (SETUP) (8] (Fix) (3
@2(STAT) @ (A + BX) e
20E110E200F 208 @ ® | i EEH| "i"i““i
3150 (£) 7310 (£)8800 (=) 9310 s

[@D(STAT) B (Reg) @ () B 0.923
(@D (STAT) @ (Type) @ (I X)

@ (STAT) B (Reg) @ () &)
@D(STAN B (Reg) DA E
@D(STAN B (Reg) D (B)E

Results: Linear Regression Correlation Coefficient: 0.923
Logarithmic Regression Correlation Coefficient: 0.998
Logarithmic Regression Formula: y = -3857.984 + 2357.532Inx

Calculating Estimated Values

Based on the regression formula obtained by paired-variable statistical
calculation, the estimated value of y can be calculated for a given x-value.
The corresponding x-value (two values, x1 and xz, in the case of quadratic
regression) also can be calculated for a value of y in the regression
formula.

& To determine the estimate value for y when x = 160 in the
regression formula produced by logarithmic regression of the data
in & Specify Fix 3 for the result. (Perform the following operation
after completing the operations in /3.)

(29 160 R (1) (STAT) (B) (Reg) B) (5) &) 2106893
Result: 8106.898

Important: Regression coefficient, correlation coefficient, and estimated
value calculations can take considerable time when there are a large number
of data items.
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Creating a Number Table

from a Function

TABLE generates a number table for x and f(x) using an input f(x)
function.
Perform the following steps to generate a number table.

1. Enter the TABLE Mode.
* Press (iong) (3).
2. Input a function in the format f{x), using the X variable.
* Be sure to input the X variable ([ (0] (X)) when generating a number
table. Any variable other than X is handled as a constant.
* Pol and Rec cannot be input in the function.
3.In response to the prompts that appear, input the values you want to use,
pressing (=) after each one.

For this prompt: | Input this:
Start? Input the lower limit of X (Default = 1).

End? Input the upper limit of X (Default = 5).
Note: Make sure that the End value is always
greater than the Start value.

Step? Input the increment step (Default = 1).

Note: The Step specifies by how much the Start
value should be sequentially incremented as the
number table is generated. If you specify Start = 1
and Step = 1, X sequentially will be assigned the
values 1, 2, 3, 4, and so on to generate the number
table until the End value is reached.

« Inputting the Step value and pressing (=) generates and displays the
number table in accordance with the parameters you specified.

* Pressing while the number table screen is displayed will return to
the function input screen in step 2.

/ To generate a number table for the function f(x) = x + % for the
range —1 = x = 1, incremented in steps of 0.5 [0

@@TABLE) [fd

0] Math

BOXN@D @1 @2 |H=5+4

0]
BO1E13053 éﬁu’a‘ F;z:g

Note:  You can use the number table screen for viewing values only. Table
contents cannot be edited. ¢ The number table generation operation causes
the contents of variable X to be changed.

Important: The function you input for number table generation is deleted
whenever you display the setup menu in the TABLE Mode and switch between
Natural Display and Linear Display.
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Calculation Ranges, Number of Digits

and Precision

The calculation range, number of digits used for internal calculation, and
calculation precision depend on the type of calculation you are performing.

Calculation Range and Precision

Calculation Range +1 x 107*° to £9.999999999 x 10%* or 0
Number of Digits for Internal -

Calculation 15 digits

Precision In general, =1 at the 10th digit for a single

calculation. Precision for exponential
display is +1 at the least significant digit.
Errors are cumulative in the case of
consecutive calculations.

Function Calculation Input Ranges and Precision

Functions Input Range
DEG |0 = |x] <9x10°
sinx RAD | 0 = |x| < 157079632.7

GRA |0 = |x] <1x10"

DEG |0 = |x] <9x10°

cosx RAD | 0 = |x| < 157079632.7

GRA |0 = |x] <1x10"

DEG | Same as sinx, except when |x| = (2n—1) x 90.
tanx RAD | Same as sinx, except when |x| = (2n—1) x /2.

GRA | Same as sinx, except when |x| = (2n—1) x 100.

sin~'x

0=p=1
cos™'x
tan-'x 0 = |x| = 9.999999999 x 10%
sinhx

0 = |x| = 230.2585092
coshx

sinh'x 0 = |x| = 4.999999999 x 10%
cosh™'x 1= x = 4.999999999 x 10%
tanhx 0 = |x| = 9.999999999 x 10%
tanh~'x 0 = |x| = 9.999999999 x 10"
logx/Inx 0 < x =9.999999999 x 10*

10" —9.999999999 x 10% = x = 99.99999999
I —9.999999999 x 10% = x = 230.2585092
VX 0=x<1x10

X2 x| < 1 x10%°

X! ¥ <1x10"; x %0
3x x| < 1x10'°
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x! 0 = x = 69 (xis an integer)

o
A

=n<1x10" 0 =r = n (n, r are integers)
{nY(n—r)l}y < 1 x10'°

n<1x10' 0 = r = n (n, r are integers)
1=nl/rt<1x10%or1 = nl/(n-r)l <1x10'®
[x], [y] = 9.999999999 x 10°°

VaZ+)? = 9.999999999 x 10

0 = r = 9.999999999 x 10%

6: Same as sinx

la), b,c <1x10" 0= b, ¢

The display seconds value is subject to an error of +1 at

the second decimal place.

| < 1x 107

orm Decimal <> Sexagesimal Conversions

0°0°0" = |x| = 9999999°59'59"

x>0:-1x10'® < ylogx < 100

! x=0:y>0

x x<0:y=n,

However: —1 x 10" < ylog |x| < 100

y>0:x%*0,-1x10'°< 1/x logy < 100

y=0:x>0

y < 0:x =2n+1, 2041 (m = 0; m, n are integers)
m

However: —1 x 10" < 1/x log [y| < 100

Total of integer, numerator, and denominator must be 10
digits or less (including division marks).

nPr

IIA

(=}
lIA

nCr

Pol(x, y)

Rec(r, 6)

o1

(m, n are integers)

vy

a’l.

Ranint#(a, b) | a < b; lal, bl <1 %10 b —a <1 x 10"

* Precision is basically the same as that described under “Calculation Range
and Precision”, above.

o', Wy, 3, x!, nPr, nCr type functions require consecutive internal
calculation, which can cause accumulation of errors that occur with each
calculation.

« Error is cumulative and tends to be large in the vicinity of a function’s singular
point and inflection point.

* The range for calculation results that can be displayed in &t form when using
Natural Display is x| < 108. Note, however, that internal calculation error
can make it impossible to display some calculation results in & form. It also
can cause calculation results that should be in decimal form to appear in
« form.

Errors

The calculator will display an error message whenever an error occurs for
any reason during a calculation. There are two ways to exit an error message
display: Pressing @ or ® to display the location of the error, or pressing
to clear the message and calculation.
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Displaying the Location of an Error

While an error message is displayed, press @ or ® to return to the
calculation screen. The cursor will be positioned at the location where
the error occurred, ready for input. Make the necessary corrections to the
calculation and execute it again.

/ When you input 14 + 0 x 2 = by mistake instead of 14 +10 x 2 =

T Mah
Math ERROR
14EH0X2E3
CAac] iCancel
C4JCeliGoto
0] Math
® o @) | 142
14102 "
- £y
@1@® B
=

Clearing the Error Message

While an error message is displayed, press to return to the calculation
screen. Note that this also clears the calculation that contained the error.

Error Messages

Math ERROR

Cause: * The intermediate or final result of the calculation you are performing
exceeds the allowable calculation range. * Your input exceeds the allowable
input range (particularly when using functions). e The calculation you are
performing contains an illegal mathematical operation (such as division
by zero).

Action: < Check the input values, reduce the number of digits, and try
again. * When using independent memory or a variable as the argument of a
function, make sure that the memory or variable value is within the allowable
range for the function.

Stack ERROR

Cause: The calculation you are performing has caused the capacity of the
numeric stack or the command stack to be exceeded.

Action: e Simplify the calculation expression so it does not exceed the
capacity of the stack. ¢ Try splitting the calculation into two or more parts.

Syntax ERROR

Cause: There is a problem with the format of the calculation you are
performing.

Action: Make necessary corrections.

Insufficient MEM Error

Cause: The configuration of TABLE Mode parameters caused more than
30 X-values to be generated for a table.

Action: Narrow the table calculation range by changing the Start, End, and
Step values, and try again.
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Argument ERROR

Cause: A non-integer argument was input for the random number function
(RanInt#).

Action: Input only integers for the argument.

Before Assuming Malunction

of the Calculator

Perform the following steps whenever an error occurs during a calculation
or when calculation results are not what you expected. If one step does not
correct the problem, move on to the next step.

Note that you should make separate copies of important data before
performing these steps.

1. Check the calculation expression to make sure that it does not contain any
errors.

2. Make sure that you are using the correct mode for the type of calculation
you are trying to perform.

3. If the above steps do not correct your problem, press the key. This will
cause the calculator to perform a routine that checks whether calculation
functions are operating correctly. If the calculator discovers any abnormality,
it automatically initializes the calculation mode and clears memory contents.
For details about initialized settings, see “Configuring the Calculator
Setup”.

4. Initialize all modes and settings by performing the following operation:

(8)(CLR) (@ (Setup) E(Yes).

Replacing the Battery

A low battery is indicated by a dim display, even if contrast is adjusted, or by
failure of figures to appear on the display immediately after you turn on the
calculator. If this happens, replace the battery with a new one.

Important: Removing the battery will cause all of the calculator's memory
contents to be deleted.

Frequently Asked Questions

B How can | perform input and display results the same way | did on a
model that does not have Natural Textbook Display?
Perform the following key operation: (st (ioog) (SETUP) (2] (LinelO). See
“Configuring the Calculator Setup” for more information.

B How can | change a fraction form result to decimal form?
How can | change a fraction form result produced by a division
operation to decimal form?
See “Toggling Calculation Results” for the procedure.

B What is the difference between Ans memory, independent memory,
and variable memory?
Each of these types of memory acts like “containers” for temporary storage
of a single value.
Ans Memory: Stores the result of the last calculation performed. Use this
memory to carry the result of one calculation on to the next.
Independent Memory: Use this memory to totalize the results of multiple
calculations.
Variables: This memory is helpful when you need to uses the same value
multiple times in one or more calculations.
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B What is the key operation to take me from the STAT Mode or TABLE
Mode to a mode where | can perform arithmetic calculations?
Press () (COMP).

M How can | return the calculator to its initial default settings?
Perform the following operation: () (CLR) (@ (Setup) =) (Yes)

B When | execute a function calculation, why do | get a calculation result
that is completely different from older calculator models?
With a Natural Textbook Display model, the argument of a function that
uses parentheses must be followed by a closing parenthesis. Failing to
press after the argument to close the parentheses may cause unwanted
values or expressions to be included as part of the argument.

Example: (sin 30) + 15 X1
Natural Textbook Display Model: A (i) 30 15 15.5

Failure to press (0] here as shown below will result in calculation of sin 45.

(sn) 30 (B 15 (= 0.7071067812
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