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BaxHvle ceaedeHuUs

* OTo6paxeHnA [aHHbIX Ha 3KpaHe N 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.

NHuyuanuszayun 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.

Mepol npedocmopoxHocmu

npu ob6pawjeHuUU ¢ KANbKyAsmMopom

* [laxke ecnv KanbKynAaTop paboTtaeT HOpmManbHO, 3amMmeHANTe GaTapeu
no KpaiiHeun mepe oAuH pa3 B Tpu roaa (LR44 (GPA76)) unu pa3 B aBa
ropa (R0O3 (UM-4)).

MonHocTblo paspAxeHHan 6aTapeA MOXeT NpoTeYb, Bbl3biBaA

noepexaeHne u cbon kanbkynAaTopa. Hukorga He octaenAaiTe B

KanbKynATOpe MOMHOCTbIO paspAXeHHylo 6GaTapeto. 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.

CHamue ¢pymnsapa

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

BxniroyeHue u ebIKsIlOMeHUe 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

OT1o6pasntb okHo KOHTPACTHOCTb (CONTRAST) MOXHO, Haxumaa
crnepytowme Knasuww: (s (iog) (SETUP) ® (6] (ACONTM). 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 Knasuw

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.

DduroneTosbIn (Mnn
B (h1ONeToBbIX
ckobkax)

O6ecneymsaeT BxoA B pexxkum CMPLX ana
focTyna K (hyHKUWK.

3eneHblit (Mnn B O6ecneyunBaeT Bxoa B pexxum BASE-N ana
3eneHbIx ckobkax) focTyna K oyHKLWN.

Moka3aHus ducnnesn

Ha aucnnee kanbkynAaTtopa oTo6paXkaloTCA BBEAEHHbIE BblPaXeHus,
pe3ynbTaTbl BbIYUCEHUI N PA3NINYHBIE UHANKATOPbI.

BBefieHHOE BbIpaXxeHue : - HauKaTops!
| @ Maha | I @ Math A

Pe3ynbTaT Bbl4UCTIEHUA

eEcnn Ha npaaoﬁ CTOpOHEe MOoABNAETCA UHAUKATOp | 4 pesynbTata
BbIYMCIIEHNA — 3TO 03HAYAET, YTO OTOGPAKEHHbIV Pe3ybTaT BbIYUCTIEHUA
npopomkaeTcA BNpaeo. Vicnonbayite knasuwm @ u @ 4nA NpocMoTpa
pe3ynbTarta BblHUCNEHUA.

¢ Ecnu Ha NpaBoii CTOPOHe BBOAVIMOTO BbIPaXKeHUA NOABNAETCA UHANKATOP
[>—39T0 03HA4aET, HTO OTOBPAKEHHOE BbIPAXKEHUE NPOAOMKAETCA BMPaBo.
WcnonbayiTe knaesuwm & v @ AS1A NPOCMOTPa BBOAVMOTO BbIPaXKEHUA.
O6paTtuTe BHUMAaHWe, CNK Bbl XOTUTE MPOKPYYMBATH CUMBOSbLI ANA
MPOCMOTPa BBOAUMOTO BbIPaXXeHUA, Koraa oTobpaxatoTca oba nHavkaTopa
» v >, To cHavana notpebyeTcA Haxarb Ha Knasuwy [AJ, a 3aTem
vcnonb3osatb ® 1 @ AnA casura.

WHpaukaTopel gucnnen
Wnaukartop: | O3HauaeT:

KnaBuaTtypa nepekoyeHa Ha BEpXHUIA PervcTp

S| HaxkaTveM knasuww [sHF). Mocne HaxaTuA Ha nobyio
KNaBuLLYy BEPXHWIA PErUCTP OTKIIOYUTCA, @ UHANKATOP

noracHeT.
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HaxaTtuem Ha knasuwwy [P BKovaeTcA 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.
CMPLX KanbkynAatop Haxogutca B pexxume CMPLX.

MAT KanbkynaTtop Haxoantca B pexume MATRIX.

VCT KanbkynAatop HaxoauTtca B pexxume VECTOR.
D] EavHuua namepeHna yraos no yMon4aHuio — rpaayc.
R] EavHuLa n3mepeHna yrios no yMonyaHuio — paaunaH.
G EnvHuLa n3amepenna yrioB no yMon4aHuio — rpag.
FIX 3afaHo h1KcMpoBaHHOE YMCO AECATUYHBIX 3HAKOB.
SCI 3apaHo (hMKCMpPOBaHHOE YWCIO 3HAYaLUMX LMAp.

Math B kavecTBe thopmara BBOAa-BbIBOAA BbIOPAHO

eCTeCcTBEHHOe 0TobpaXKeHue.

B namATW XPOHOMOTMM BbIYMUCIEHNIA UMEIOTCA AaHHbIe,
VA KOTOPbIE MOXHO BOCMPOU3BECTY; BbILLE (HUXE)
13006paxKeHns Ha AnChiee UMEIOTCA elle AaHHbIe.

Ha aucnnee — I'IpOMe)KyTO‘-IHbIﬁ pe3ynbTaT BblMUCNEeHUA

DISp COCTaBHOrO BbIpaXXeHuA.

BaxxHo! [lpn BbINONHEHUN OYeHb CNMOXHbLIX BbIYUCMEHWIA, a TakXe
BbIYMCNEHNI HEKOTOPbIX APYrUX TWMOB, TPEBYIOWMX NPOAOIKUTENBHOMO
BPEMEHM, BO3MOXHO, 4TO MOKa BbIHMCIIEHNE BbINONHAETCA BO BHYTPEHHEM
pexwume, Ha aucnnee GyayT oTo6paXkaTbCA TOMbKO BbiLLENPUBEAEHHbIE
MHAMKaTopbl (6e3 Kakunx-nmbo 3HaveHun).

UcnonesoesaHue meHIo

HekoTopble onepauun KanbKynATopa BbIMOMHAIOTCA C UCMOMNb30BaHNEM
MeHIo. Haxatvem Ha knasuuly vnm MOXHO BbIBECTU Ha Aucnnen
MEHIO COOTBETCTBYIOLLMX (OYyHKLIMA.

[InA nepexoaoB MeXAy 3NeMeHTaMu MeHIo creayeT UCMonb3oBaTb

crepyioLme KnasuLn.

* MoXKHO BbiGpaTh 3fIEMEHT MEHIO HaXkaTveM LMhpOBOI KNaBuLLK, KOTOpas
COOTBETCTBYET HYUCITy CNIEBA OT HEMO Ha 3KPaHe MeHH.

* iuaukaTtop YV B BepXHEM NpaBoM Yriy MEHIO 03Ha4aeT Hanuyvue Apyroro
MEHI0 nop, Tekylwwmm. VMiHankatop A o3HavaeT Hanuune ApYroro MeHo
BbiLLe. VcnonbayiiTe knasuwm @ v @ AndA nepexoaa Mexay dnemMeHTamm
MeHIo.

* YT06bI 3aKpbITb MeHI0 6€3 Bbi6opa Yero-nnéo, Haxkmute (Ad.



aoaHue peXxuma ebi4ucseHus

[inA BbINOMHEHUA 3TOW onepauuu: Haxxmute 3T Knasuvwu:
OCHOBHbIE BbIYUCTIEHUA [@J(COMP)
BbIYMCNEHNA C KOMMEKCHBIMU YMCaMn [2) (CMPLX)
CTaTUCTUYECKME 1 PErPECCHOHHbIE @)(STAT)

Bbl4UCNEHNA

Bbluncnenva B 3ajaHHbIX cucTemax

cuncneHns (ABOUYHON, BOCbMEPUYHOW, (@) (BASE-N)
[ECATUYHON, LecTHaALaTEePUYHOW)

PelleHne ypaBHEeHWi (o) (5 (EQN)
Bbiuvcnenna ¢ matpuuamm (6] (MATRIX)
Congarme werceen o | gL
BbluvcneHna ¢ BekTopamu (8)(VECTOR)

MpumeyaHue: MepBoHaYaNbHbIA PEXUM BbIYMCIIEHUA MO YMOMYAHMIO
- pexxum COMP.

HGCMPOUKG KaneKynamopa

CHayana HaxmuTe crneaylolwue Knasuwu AnA 0TOGPaKEeHNA MEHI0
HaCTpOMKK: (uovg) (SETUP). 3atem ucnonbayinte D U @, 1 Y1CoBble
Knasuwun AnA 3a4aHnA >XenaembiX HacTpoek.

MoaYepkHyTble (___ ) HACTPONKMW ABMNAKOTCA MepBOHaYanbHbIMK MO
YMOST4aHuIo.

(A)MthlO (2]Linel0 3apaHve dropmara 0TO6paXKeHuA.
EctecTBeHHOoe oTo6paxeHue (MthlO) [ © wama |
Nno3BONIAET BNAETb ,u.p06|/|, nppauuoHanbHble
4ucna v apyrve Bblpa>keHnA, Kak OHW HanucaHbl
Ha bymare.

MthlO: Bbibupaetca pexxum otobpaxernua MathO unu LineO. MathO
oTo6paxaeT BBeEHHbIe 3HAYEHUA U Pe3ybTaTbl BbIYMCIEHWIA, UCMOMb3YA
opmat, B KOTOPOM OHU HanucaHbl Ha 6ymare. LineO oTobpaxaeT
BBe/[IeHHble 3HayYeHuA Tak xe, kak MathO, Ho pe3ynbTaTbl BbIYUCNEHWI
oTobpaxaloTcA B CTPOYHOM chopmare.

CTpouHoe oTobpaxkeHue (LinelO) nossonser [ © a1
BUAETb PO6N U Apyrie BbIPaXeHWA B OfIHON

CTpOKe.

Mpumeuanue: © Mpu Bxoae B pexxumbl STAT, BASE-N, MATRIX unn VECTOR
KarnbKynATop aBTOMaTU4eCKN NEPEKIIoHaeTCA Ha CTPOYHOE OTOBpaXxeHwe.
* B HacToALleM pykoBoACTBE CUMBON pPAOM C NPYMEepPOM ornepaLmmn
o3HavaeT ectecTBeHHoe oTobpaxkeHie (MathO), a cumson [INE ykasbisaeT
Ha CTPO4HOE OTOBPaKeHMe.

(3)Deg (@JRad (5)Gra  3apatoTca rpagychbl, paguaHbl Unu rpagsl B
KavecTBe eAVHWL U3MepeHus YIToB AfA BBOAA W BbIBOAA Pe3ynbTaTtoB
BbIYUCIIEHUIA.

Mpumeyanue: B HacToALeM pykoBoacTse cumeon [ pALoOM ¢ NpyMepom
onepauuv o3Hauaet rpaaychl, a cumeon [ ykasbiBaeT paavatbi.
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(6)Fix Sci Norm 3apaHue konunyecTtsa UMp AnA oTobpaxkeHnaA
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 cmeluaHHoN Apobu (ab/c), nnéo
HenpaBubHOW Apobu (d/c) AnA oTobpaxeHnAa Apobei B pesdynbTaTtax
BbIYVCNEHNIA.

® BJCMPLX ([{Ja+bi; (@rz0 3apaHune nnbo NpAMOYrofibHbIX
koopavHaT (a+bi), Nnbo MONAPHBIX KOOPAVHAT (rZ6) B pexume peLueHus
ypaBHeHuin EQN.

& (@)STAT (1JON; (2JOFF  3apaHvie nokasbiBaTb UnM HeT cTonbew
FREQ (4actoTa) B peaakTope Stat, B pexxume STAT.

@@ (8)Disp (1)Dot ; (2JComma 3afaHvie TOYKU UM 3aMATON B Ka4eCTBe
AECATUYHOro paspenunTtena pesynbraTta Bbl4YUCAEHUA. Bo BpemA BBOAA
Bcerga 0T06pa)KaeTCF| ,EleCHTVI‘-leIVI pasfnenuTernb To4Ka.

Mpumeyanume: MNpu BoIGOpE TOUKM B Ka4eCTBE AECATUHHOIO pa3aenuTens,
pasaennTenb HECKONbKMUX pe3ynbTaToB —3anATan (,). Mpu Boibope 3anATon
B KayecTBe [ECATUYHOro pasaenuTens, pasfenuTenb HeCKONbKUX
pe3ynbTaToB — TOYKA C 3anATOM (;).

(6] «CONTP» PerynupoBka KOHTPacTHOCTY aucrnen. [JononHuTenbHble
CcBeAeHWA CM. B pasaene «PerynnpoBka KOHTPacTHOCTU AUCNNEA».

MapameTpbl MHULMaANU3aLUKN KanbKynAaTopa

|-|pI/I HeOéXO,ElMMOCTVI NHUUMann3aumm KanbKynAaTopa, C BO3BPaToOM B peXXnm
Bbl4yncneHnin COMP, 1 BoccTaHOBNEHUA APYrMX UCXOAHBIX NapaMeTpoB Mo
YMONYaHUIO BbINOMHAKTCA CrneaytoLme AeACTBUA.

(®)(CLR) @ (Setup) E) (Yes)

Beo0 evipax<eHull u 3Ha4YeHuli

OcHoOBHbIe NpaBua BBoAa
KaanynHTop No3BONAET BBOAUTL BblpaXkeHWA TOYHO B TakOM >Xe Bupae,
B KakOM OHU 3anucbiBatoTcA. Mocne HaxaTtna Ha Knasuwy E] nopAAOK
NpUoOpMTETOB BBOAA BbIYNCNAETCA aBTOMAaTUYECKN, a pe3ynbTaT NoOABUTCA
Ha aucnnee.
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4 xsin30 x (30 + 10 x 3) = 120
4XE300DX@30B1I0X3IDE T Maha

*1

*2 *3

e —

*' 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.
[0] Math A

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

DYHKLMKW, Tpebytolumre aprymMeHTa crnpasa u 3aKpbiBatoLLyio

2-e CKOBKY «)» 3a apryMeHToM

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

4-e | pobun




3Hak MUHyC (-), ocHoBaHue-n cumeonsl (d, h, b, o)
ﬂpumeqauue: I'Ipw BO3BEAEHUN B KBajpar mpmuaTeanoﬁ
BeSIMYMHbI (HanpumMep —2) ee criefyeT 3ak/o4nTb 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 peaynbTaty. Bceraa umeiite BBUAY NOopALOK NPUOPUTETOB

1 3akntoyanTe oTpuuaTenibHble 3Ha4eHnA B CKOOKH, 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

MepecTtaHoBka (nPr), coveTanune (nCr), 0603Ha4eHNe NONAPHBIX
KOOPAMHAT KOMMNEKCHOro Yncna (£)

9-e | CkanApHoe npou3sseneHue (-)
10-e | YMHOXeHwe, aenexue (X, +)
11-e | CnoxeHue, BbluUTaHVE (+, —)
12-e | llornueckoe W (and)

TNornyeckoe U (or), nckntouatowee UJN (xor), nckntovatoulee
HE-WUNA (xnor)

8-e

13-e

BBop ¢ ecTecTBEHHbIM OTO6paXkeHUem

Bb|60p eCTeCcTBeHHOro OTOGPa)KeHVIH no3BonAeT BBOAUTbL U OTOGPa)KaTb
Lpo6u 1 onpepeneHHble yHKumm (log, x2, X8, X, Ve, Ve, Wo, x1, 10, €,
J, d/dx, =, Abs) TOUHO TaK e, KaK OHM Harne4aTaHbl B BalleM y4ebHIKe.

P 22
1+vV2 D Math A

B26

BaycHo! ¢ OnpefeneHHble TUMbl BbIPAXXEHW MOTYT HE MOMECTUTLCA Ha
cTpoke aucnnen. MakcManbHO AoMnyCTYMAA BbICOTa ChOPMYSIbl BbIPaXXEHNA
— ABa n3obpaxkeHna aucnnen (31 Touka x 2). Ecnn BBoAMMOe BbipaXkeHne
npeBbIAaeT JONYCTUMbIVA NPeaen no BbiCoTe, AanbHELNA BBOA CTAHOBUTCA
HEBO3MOXHbIM. © [lonyckaeTcaA BNoXeHUe hyHKLUMIA 1 Kpyribix CKo6oK. B
cny4ae NpeBbILIEHNA AONYCTUMOTO Yncna thyHKUMIA U (Mnn) KpyrbiX CKOGOK
NpY UX BIOKEHUM AaNibHEeWLWNiA BBOA, CTAHOBUTCA HEBO3MOXHbIM. Ecnn
3TO MPOUCXOAUT, Pa3fennTe BbIPAXEHNE Ha HaCTu U BbIYUCIIUTE KaXAYIo
4acTb OTAENbHO.

Mpumeyanue: lMpy HaxaTum (=) 1 Nony4YeHUn pesynbTata BbIMUCIEHUA,
UCMONb3yA ecTeCTBeHHoe 0TobpakeHne, YacTb BBOAUMOIO BblpaXKeHWA
MoXeT 6bITb obpesaHa. Ecnu cHoBa TpebyeTcA NpoCcMOTPETb BBOAUMOE
BbIpaXKEHWEe LieSIKOM, HaxkmuTe (&g, a 3aTem ucrnonbayinte @ n & ana
CABVra BBOAVIMOTO BbIPQXXEHUA.



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 +

g
0] Math A
176
0] Math A

J(INS)

[0] Math A

Kak nokasaHo Bblle, 3Ha4YEHNe UMK BbIpaXKeHUe npaBee Kypcopa nocne
HaxkaTuA () 0eD (INS) cTaHOBUTCA apryMeHTOM (hyHKLIMM, 3aAaHHON Aanee.
OxBayeHHbI B Ka4eCTBE aprymeHTa AvanasoH — BCe crnpasa Ao NepBoun
OTKPbITON KPYrnow CKOBKMW, ecny OHa CyLecTBYyeT, Uiu Bce A0 NepBoun
hyHkuUum cnpasa (sin(30), log2(4) n T. n.)

HacToAwaA BO3MOXHOCTb MOXeT 6bITb venonb3osaka co cneaytowymm
pyHKunAMK: (B, (o0,
(&) og) (10%), (64 (in) ("),

Pe>xum BBOAa € nepe3anucblo (TONbKO CTPOYHOE
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 nepeksoyarbea
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 PEXVIM BCTaBKMW.

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 .




MepeknioyeHue omo6paxkeHus

pe3yibmamoe eblyucseHull

[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 CTPOYHOM 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-¢=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.

OcCHoBHble 8bIYUC/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®28 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 & 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 pexxume COMP, CMPLX nnun BASE-N kanbkynaTop noMHUT fo 200 6ant
AaHHbIX NOCNEAHUX BblYncneHuid. MoXHO npocMaTpuBaTb XPOHOMOTUIO
BbIYUCTIEHNIA NYTEM NPOKPYTKW COAEPXUMOTO, UCMONb3yA Knasuwm @

n®.

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

(MpokpyTKa Ha3ap.) @ 4
(CHoBa npokpyTKa Hasajn.) @ 2

npumeqaume: CQ,EI,EP)KI/IMOE namATU XpoHONOrunu BblYUCNEHUN
yoanAeTcA Npu BbIKNKOYEeHUU KanbKynATopa, Npu HaXkatuu Ha Knasuwy
[ON), nepekntoyeHUM Ha [PYroi PeXnM BbIYUCNEHMIA Unu chopmaTt BBOAA-
BbIBO/A, & TaKXXe Mpu BbINONHEeHUM No6on 13 onepauwii cépoca.

NMoBTOpPHOE BOCNpousBeaeHue

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

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

13



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
3IX4E
o A
(npopomxerune) (F) 30 =)

—

123+ 456 =579 1s@ase®

—

o wmal
789 -579 =210 D Math A
(npomomxerne) 789 (=) (g (=)

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
(NpogmonxeHue) BAX10E 80

/ Bbi3BaTh 3Ha4eHVe nepeMeHHon A
(npoponxkeHue) (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
(npogomxenne) 10 (X) 5 [ 50

/ YT06bI BbIYeCTb pe3ynbTar 10 + 5 u3 M
(npomomkerue) 10 5 9 (M-) 15

14



/ YT06bI BbI3BATL COAepXKUMOe M
(nponomxkeHve)

(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) ) (Yes)

Boiyucnenue pyHkyuli

daKTNYeCcKmMe onepaLuy UCNoNMb30BaHUA Kax Aol hyHKLUWM CM. B pasaene
«[pUMepbI» B HUKECNEAYIOLEM CIIUCKE.

3

7: T oTobpaxkaeTcA Kak 3,141592654, HO ANA BHYTPEHHWX BbIYNCIEHUIA
ucnonbsyetcA T = 3,14159265358980.

e: e oTobpaxaeTcA Kak 2,718281828, HO ANA BHYTPEHHWX BblYMCNEHUI
ucnonb3yeTcA e = 2,71828182845904.

sin, cos, tan, sin™', cos™, tan™': TpuronomeTpuyeckmne dyHkumm. 3anaiite
e[VHULY n3MepeHuA yrnos nepep BbinoHeHEM Bbl4McneHuin. Cwm. é 1.

sinh, cosh, tanh, sinh™, cosh™', tanh™': Mnep6onuyeckne dyHKLUMN.
BBeauTe (yHKLUMIO W3 MEHIO, KOTOPOE MOABUTCA MPU HaXaTuu

HaCTpOVIKa €eAVHUL U3MepeHUA YrroB He BIIMAET Ha Bbl4YUCNEeHUA. Cwm. é 2.

°,", 9: HacTonAwwme hyHKLMM 3aAa10T eAMHNLIbI UBMEPEHWUA YITIOB. ° 3a4aeT
rpagycel, " paguaHbl, a 9 rpagsl. Beeaute tyHKUMIO U3 MEHIO, KOTOpoe

NOABUTCA NPU HaXXaTUN CNeayoLmMX KnasuLl: (ag (DRG D). Cm. &

10', e": BkcnoHeHUManbHble hyHKUMK. 3ameTum, 4TO MeToapl BBOAA
Pasnn4Hbl B 3aBUCUMOCTM OT TOrO, UCNONb3yeTe S Bbl ECTECTBEHHOE UK

CTpoY4HOe oTobpaxeHue. Cm. Za.

log: lNorapudmuyeckan dyHKUMA. VicnonbayiTe knasuily (g, 4TO6bI
BBecTU log,b B BUAe log (a, b). OcHoBaHWe 10 ABNAEGTCA HACTPOIKOI MO
YMOM4aHuio, eCnn Bbl He BBENM 4TO-NM6O AnA a. Knasuwa Takxe
MOXeT 6bITb MCMOMb30BaHa ANA BBOAA, HO TOMbKO MPU €CTECTBEHHOM
oTobpaxeHnn. B aTom cnyyae Bbl JOMKHbLI BBECTU 3HAYEHNE OCHOBaHUA.

Cwm. Zs.

In: HaTypanbHbIii norapudm ¢ ocHoBaHuem e. Cwm. ZS-

X2, x3, X", Vm, ¥m, Wo, x™': CTeneHn, KopHu 1 06paTHbIe BENNYUHbI.
O6patuTe BHAMaHUe, 4To MeToabl Beoaa AnA XY, Va, 3Vm 1 Wo pasnuyHb
B 3aBWCUMOCTW OT WCMONb30BaHNA ECTECTBEHHOMO WU  CTPOYHOTO
oTobpaxeHus. Cwm. K%

MpumeyaHue: ¢ Cnegyowme GpyHKUUN HEe MOTyT OblTb BBEAEHbI
nocneposarenbHo: x2, x%, x*, x-'. Ecnu Bbl BBENU Harnpumep 2
nocnenHAA 6yneT npourHopmposaHa. 4Tobbl BBECTN 222, BBeauUTE 2
HaxmuTe Knasuwy @, a 3atem Haxxmute (23 (EIEE]). © X2, X%, X' MOXHO
UCMONb30BaTh B BLIYNUCIIEHNAX C KOMMNEKCHBIMU Yncnamu.




f:—: (DyHKLlIAFl ANA BbIMNOSTHEHNA YUCNEHHOro NHTEerpupoBaHnA, UCMomnb3yA
meTog, [aycca-KpoHpoaa. CUHTaKeue BBOAA CTECTBEHHOMO OTOBpaXKeHNA

ff(x), B TO BpeMA Kak CUHTaKcuc BBOAA CTPOYHOro 0TobpakeHusa J(f(x),

a, b, tol). tol 3apaeT 3HauYeHWe [OMYCTUMOrO OTK/IOHEHUA, KOTOpOe
paBHo 1 x 107, ecnu He 3apaHo 3HaueHwe fol. MoppobHble cBeaeHWA
cM. B paspgenax «[peaynpexxaeHnAa 06 OCOOGEHHOCTAX BbINOMHEHWA
VHTEerpanbHbiX U audepeHumanbHbiX BbluUCTEHWA» U «CoBeTbl AnA
YCMEeLWHOoro BbINMOMHEHUA UHTerpasnbHbIX BblYMCNEHUI». CMm. 8.

%l: (DyHKLWIH anAa I'IpI/IGJ'II/I)KeHHOI'O 3Ha4veHunA I'IpOI/ISBO,lJ,HOI?I Ha OCHOBaHun
LieHTpanbHOro pasHoCTHOro metoaa. CUMHTaKCUC BBOAA €CTECTBEHHOro

oTobpaxeHusa E(f(x))h:ﬂ, B TO BPEeMfA KaK CUHTaKCUC BBOAA CTPOYHOro

d
oTo6paxeHus E(f(x), a, tol). tol 3apaet 3HaueHue [OMYCTUMOro
OTKJIOHEHUA, KOTOpOe paBHO 1x 10'“’, Koraa He yKa3aHo MHOro 3Ha4eHuA

tol. inA noppo6HbIX cBeseHnii cM «MpeaynpexaeHus 06 0Co6EHHOCTAX
BbINOJSIHEHUA WHTEerpasibHbiX U ,ElVI(bq}epEHLlVIaHbeIX BblYMCNEHUA». CMm.
9.

T OyHKUMA, KOTODaR B YCTAHOBMEHHOM AWaNasone A Sx),
onpeaenAeT cyMmmy Z (f) = fla) +f(a+1)+ﬂa+2 + ...+ f(b). CuHTakcue

BBOAA €CTECTBEHHOTO OTOBPaXKeHNA }: (f(x)), To BpemA Kak cuHTakcuc

BBOAA CTPO4HOMO 0TOGpaxeHus (f(x) a b). a v b uenbie, KoTopble MOryT
6bITb YCTAHOBEHHbI B AnanasoHe —1 x 10°< a = b <1 x 10, Cwm. zo.

Mpumeyanue: Crenytollee He npumerHAeTca AnA f(x), a unn b: Pol, Rec,
I, didx, x.

Pol, Rec: Pol npeobpa3syeT AekapTOBbl NPAMOYronbHble KOOPAWHATLI B
NonApHbIe KoopanHaThl, a Rec npeobpasyeT MonApHble KOOpAMHATbLI B
npAMoyronbHble. CM. A1 .

Pol(x, y) = (r, 0) Rec(r, 0) = (x, ) 3apante eauHuLy n3mepeHusa
Y ¥ yrnoe nepep BbINONHEHNEM
P ) BbIUMCIIGHIN.

. PesynbTaTtbl BblYUCNEHUA I
TR M6, N ANA X Ny Ha3Ha4eHb
i < 3 < COOTBETCTBYIOLLMM NepeMEHHbLIM
X Y. PeaynbTat Bbl4MCneHuA 6
oTobpaxaeTcA B MHTepBane
—-180° < 0 = 180°.

x ! ®yHKUMA BblYMCneHnAa hakTopuana. Cm. @

Abs: ®yHKUMA BbLIYUCIEHWA abCOMIOTHOMO 3HaYeHWA. 3ameTuM, 4TO
MeToAbl BBOAA Pasnu4Hbl B 3aBUCUMOCTU OT TOrQ, WCMONb3yeTe N Bbl
©CTecTBEHHOE UK CTPOHHOe oTobpaxkeHne. Cm. Z13.

MpAmMoyronbHble MonApHsie
KoopauHaTs! (Rec) KoopauHaTs! (Pol)

Ran#: CospaeT TpexaHayHoe MCEBAOCNYYaHOE YUCNO, KOTOpoe
MeHblue 1. PesynbtaT oTobpaxaeTcA B BWAE APOOGU NPU €CTECTBEHHOM
oTobpaxeHun. Cm. £14.

Ranlint#: [Ina BBoga dyHkuwn Buga Ranint#(a, b), koTopas reHepupyet
CcryyaiiHoe Liefioe Yncno B amanasoHe ot a ao b. Cm. Z1s.




nPr, nCr: ®yHkuun nepectaHoBku (nPr) n covetanma (nCr). Cm. éﬂi.

Rnd: AprymeHT HacTosALle yHKLUMN BbINOMHAET AECATUYHOE 3HaYeHue,
a 3aTeM OKPYrIAET B COOTBETCTBUM C TeKyLlell HAaCTPONKON KonnyecTea
oTobpaxaembix umcp (Norm, Fix, unm Sci). Mpu Norm 1 vnm Norm 2
aprymeHT okpyrnAetca ao 10 umdp. Mpu Fix u Sci aprymeHT okpyrnaeTca
[0 3aaaHHou umdppel. Mpu HacTpoiike oTobpadkeHna umndp Fix 3, Hanpumep,
pesynbTat 10 + 3 oTobpaxaeTca, kak 3,333, B TO BpeMA Kak KasnbKynATop
BHYTPM ANA BbIMMCIIEHNA NoaaepuBaeT 3HaveHne 3,33333333333333 (15
umdp). B cnyvae Rnd(10+3) = 3,333 (c Fix 3), oTo6paxkaemoe 3HayeHne n
BHYTPEHHEe 3HayveHne KanbkynAaTopa ctaHosuTcA 3,333. B cBA3M C 9TUM
pAL BblYMCNEHU GyneT faBaTb pasHble pesynbTaTbl B 3aBUCMMOCTM OT
Toro ucnonb3yetcA v Rnd (Rnd(10+3) x 3 = 9,999) unu He ncnonb3yeTcA
(10 = 3% 3 = 10,000). Cm. Ai7.

Mpumeyvanue: VicnonbaoBaHue hyHKLWIA MOXET 3aMeAnnTb BblYUCTIEHNE,
4YTO MOXeT 3afepXaTb OTobpaxeHue pesynbrata. He BbinonHANTe
KaKyto-nmbo nocneayioLLyto onepauyio Bo BpeMA OXMWAAHUA MOABNEHWNA
pesynbTaTa Bbl4McneHVA. [InA npepbiBaHUA NPOBOAALLErOCA BbIYUCIEHNA
[10 MOABNIEHUA pe3yrbTaTta HaXXMUTe

MpepynpexpeHua 06 0cO6EeHHOCTAX BbINOMTHEHUA

MHTerpanbHbIX U audepeHUManbHbIX BbIYUCIIEHUN

* /iHTerpanbHble 1 auddepeHUmanbHble BbIHCNEHNA MOXHO BbINOMHATL
TOMbKO B pexxumve COMP (fiong (1]).

 Creayloliee He npumeHseTca ana f(x), a, b unu tol: Pol, Rec, |, didx, x.

* [p1 NpUMEHEHNM TPUFOHOMETPUYECKOI hyHKLMM B f(X), 3apaiiTe Rad B
KayecTBe eINHL U3MEPEeHUA YITOB.

* MeHbluee 3HaveHue 1ol NoBbIWaeT TOHHOCTb pesysbTata, HO yBenmuMBaeT
BPeMA BbluMCNeHnA. 3afaBanA 3HauYeHne fol, cnonbayiiTe BennyimnHy 1 x
107" unu Gonee.

MpenynpexxaeHnAa 06 0co6eHHOCTAX BbIMONIHEHUA UHTErpasnbHbIX

BblYUCNIEHUN

© [1nA BbINOMHEHUA WHTErpanbHbIX BbIYUCIIEHWIA, KakK NpaBuno, TpebyeTtcaA
3HAYNTENbHBIV MPOMEXYTOK BPEMEHM.

o [ina f{x) < 0, rae a = x =b (kaK B cnyyae L; 3x%- 2 = 1), BbINYCNIEHNE
[lacT oTpuLaTesbHbI pesynbTaT.

© B 3aBUCUMOCTM OT CoAepaHus f(x) n 06nacT UHTErpupoBaHNA, MOXET
noABUTCA OWKGKa BbIYUCNEHWUA, KOTOpPaA NpeBbllaeT [ONyCTUMYIO
BESINYNHY OTKIIOHEHWA, Y4TO MPUBOAUT K OTOBPaXKEHWIO KarbKyNATOPOM
coo6LieHnA 06 owmnbKe.

MpeaynpexaeHna 06 oco6eHHOCTAX BbinonHeHnA audepeHumnanbHbIX

BbIYUCTIEHUN

e ECnn He ynaeTcA NPUIATU K peLleHunto, Koraa BBeAeHWe 3HaueHue ol
onyleHo, To ANA MOUCKA PeleHnA 3HaveHue fol KoppekTupyeTca
aBTOMAaTNHECKU.

* HenocnepoBaTtenbHble TOYKU, pe3kue hryKTyauum, KpanHe 6onbLume unm
MarneHbKMe TOHKU, TOHKM nepernba n BKMIOYEHUA TOYEK, KOTOPbIE He MOTyT
6bITb NpoAndepeHLMpPoBaHbI, Unn AudhepeHUnanbHbIi napameTp Unn
AndhcpepeHUmanbHblil peaynbTaT BbIYUCIEHNA, KOTOPbIA NPUBNnXaeTcA K
HYJIO, MOXeT Bbl3BaTb HEOCTATOYHYIO TOYHOCTb UMK OLUMOKY.



CoBeTbl gnAa ycnewHoro BbINoJIHEeHUA
UHTEerpasnbHbIX BblYMCIIEHUN

Koraa nepuoamnyeckan yHKUMA WM MHTepBan MHTerpauuu naet
NoNoXUTenbHbIE U OTpULaTeNbHble pe3ynbTaThbl f(x) 3HaYeHU#n
yHKUMKN

BbINONHWTE HE3aBMCUMMOE MHTErpupoBaHMe KaxkAoro uukna unu
NOMNOXWUTENbHON 1 OTPULIATENbHON YacTew hyHKLMK, a 3aTeM 06beanHuTe

pesynbTathl. b . "
x) L f)dx = L feo)dx + (—L f(x)dx)
m . S:g&xmenwan S;'g:buamnwan
! | ¢ W b (S nonoxwutensHan) (S oTpuuarensHan)

Ecnu uHTerpanbHble 3Ha4eHUA KONebnioTCA B WWMPOKOM AnanasoHe,
BCieacTBUE BeCbMa MasnbiX CABUroB B UHTepBasie UHTerpuposaHuAa
PasnenuTte MHTEpBaN UHTErpupPOBaHNA Ha HECKOMNbKO YacTel (pastus
06MacTu WMPOKOro pacxoXAeHWA 3Ha4YeHu Ha Hebonbline vacTwu),
BbIMOMIHUTE WHTErpMpoBaHMe KaxK[on 4acTu, a 3aTem ob6beauHute

pesynbTaTbl.
I b X1 X2
L f)dx = L fdx + J‘X‘ F)dx + ...
T b
3 +L f()dx
o[ e m m s e :
Mpumepbl
1 sn30e=05 MAEA E30& 05
sin0,5=30° MMART A 6@ (sin)0.50) & 30
2 sinh1=1,175201194 @n1 D E 1175201194
cosh' 120 B (cosh )1 D B 0
& n/2 paanana = 90°, 50 rpaaoe = 45° [
[0 @8 @) (r) @ 2 O) 6@ @ (DRGH) @ () E) 20
50 @7 @) (DRGH) @ () B 45

é 4 [InA BbIYMCIEHNA €° X 2 [0 Tpex 3Havawmx umdp (Sci 3)
(o) (SETUP) (7 (Sci) (3

6 (i) ("5 ®> X 2 E) 2.97x10?
[ LINE | G (n) (M5 X 23 2.97x102
& log,,1000 = log 1000 = 3 1000 ) & 3
log,16 = 4 g 2 @ D ()16 O B 4
2163 4

& [na Bblamcnenua In 90 (= loge 90) Ao Tpex 3Havawwmx undp (Sci 3)
(woog) (SETUP) (@ (Sci) B) moo M= 4.50x10°




L1 1,2x10° = 1200 [T 12X 10 @3 3 1200

(1+1p2 =16 [OEE @131 @23 16
(5%)° = 15625 5@ EEE)E 15625
Y3z =2 &R B (VE) 5 ® 32 B 2

ma 50 %9 (Vo)320 & 2

[OnA Bbluvcnenna V2 x 3(= 3V2 = 4,242640687...) 4o TpeTbero
n[ecATuyHoro paspaga (Fix 3)

(st (1o0g) (SETUP) (€] (Fix) (3) @2X3E 3V2
B 4.243
[ LINE | 20 X33 4.243

Ls [inw =1
EREDXND® 1 ® @ E O 1
m @ @ 0 (¥) 0) @8 0 ()
168 () i @D (o) D & 1

Zg [lnA nonyyeHnA NPOM3BOAHON B TOYKE X = T/2 ANA yHKLUMN y =

sin(x) X

() () (o) i) () I (X) DD
® B &) 60 (1) & 2 E) 0

| LINE | (Een) i) @8 O (X) O
&M O () & @) (M@ 200 3 0

WAL i‘(x»r 1) =20

(A) (o) (S=) (@) ) (X) B 1 1 ®5E) 20

[ LINE | (67D (osa) (E=) (2P0 O] (X) (0 1 () O (,) 1
ENO()5DE 20

éﬁ [na npeobpasoBaHnsA NPAMOYTONbHBIX KoopaMHaT (V2, V2) B
nonfApHble koopanHatel  [EXE

@R B (Po)@2® D () @2® D E r=2,0=45
ME EIHECPHN@E20EE()@E20000E r= 2
0= 45

[ina npeo6pazoBaHnA MonApHbIX KoopanHaT (V2 , 45°) B
npAMoyronbHble kooparHatel  [EEE

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

12 (5 +3) I = 40320 Q5@ 3] @M E)E 40320
£13 2-7|x2=10
@ @B (Abs)2 B 7 ® X 23 10
[LINE | @ f (Abs)2 B 7D X 2 E) 10
é14 [InA nony4eHnA Tpex Crny4anHbiX TPeX3HayHbIX LenbiX Yncen
1000 [ (Ran#) =) 459
= 48
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= 17

(PesynbTarhl, NokasaHHbIe 3[16Cb, AaHbI TONbKO ANA NOACHEHUA.
DaKTU4eckue pesynbTarbl GydyT OTANYATLCA.)

é 15 [inA nonyyeHwA cnyyaHbIX Lesbix Yucen B uHTepsane ot 1 go 6

e () (Ranint) 1 @) 01 (,)6 OJ &) 2
B8] 6
B8] 1

(PeaynbTarbl, NOKa3aHHbIe 36Cb, fAaHbl TOMBKO AA MOACHEHWA.
dakTUdeckue pesynbTathl ByayT OTIMHATLCA.)

é16 [nA onpeaeneHnA KONMYECTBa NEPECTAHOBOK U COYETaHUIA
BO3MOXHbIX NPW BbIGOPE YeTbIpex Ntoaeit ua rpynnbl 10 Yenosek

(nPr)4 =) 5040
(nCr)4 (=) 210

MepmyTauum (nepectaHosku) 10
CoyeTtaHua (KombuHauum) 10 (sH

é 17 YT06bI BEINONHUTDL CRiedytowme BblyncneHna npu Fix 3,
YCTaHOBIEHHOM Ha KONM4ecTBO oTobpakaembix umdp: 10 + 3 x 3 n

Rnd(10 = 3) x 3 A

@) @8 (SETUP) (8) (Fix) (B) 10EIX3E 10.000
@1 @ (Rnd)10 3D X33 9.999

BeryucneHus c KoMmniaeKcHoIMuU

yucnamu (CMPLX)

[InA BbINONHEHWA BbIYNUCIIEHUI C KOMMEKCHbIMW YUCnamu, cHavana
HaxmuTe (2) (CMPLX), 4To6bl BOWTH B pexum CMPLX. MoxHo
NPYMEHATb NPAMOYrofbHbIE KOOPAMHATI (a+bE) Unv NONAPHbLIE KOOPANHATbI
(r£06) pnA BBOAA KOMMNMEKCHbIX Yncen. dopmaT 0TobpaXkeHNA pe3ynbTaToB
BbIYMCIIEHNI C KOMMIEKCHBIMMU HYNCNIamMK 3aBUCUT OT YCTaHOBSIEHHOTO B MEHIO
HacTponKK chopmaTa 0TOBPAXKEHNA KOMMIEKCHbIX Yncen.

/ (2 + 6i) + (2i) = 3 — i (PopmaT KOMMMEKCHOro Yucna: a + bi)

2@E6@HDHC289() DS 3-i
/ 2/45=Y2 +v2i [0 EZ (PopmaTt KOMMIEKCHOro Yucna:
a + bi)

(£)45 3 V2 +V2i

/ V2 +V2i=2 £ 45 [0 X1 (Popmat KoMmnekcHoro yucna: r£6)
200 B @20® ()= 2,45

npumeqanue: e Ecnun Bbl nnaHvpyeTe BbINOMHEeHWe BBOL4A AaHHbIX U
oTobpaxkeHne pesynbTaTa BbIYUCIEHWA B (hopMaTe MonAPHbIX KOOPAUHAT,
3ana|7|Te €eAVHULUbI U3MepeHnA YrnoB nepen Ha4daniom BbIYUCNEHWIA.
e 3HayeHue 6 pesynbTaToB BbIYMCIEHWN MOKa3aHo B WHTepsane —180°
< 60 = 180°. ¢ Ecnn BbI6paHO CTPOYHOE OTOBPadkeHWe, TO pesynbTar
BbIYMCNEHNA NOKaxXeT a W bi (Mnm r u 6) Ha OTAenbHbLIX CTPOKax
auncnnen.
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Mpumepbl BbluncneHun B pexkume CMPLX

/ (1-i)y'= % ?i [IISE] (PopmaT KOMMNEKCHOro Yucna: a + bi)
DIEBIDBE gty
L (W +ip+(1-ip=0 A
O1EEODEBEO1E0ODEE 0
/ [InA nony4eHnA KOMMNNEKCHO-CONPAXEHHOTO Yucna 2 + 3i (opmat
KOMMJIEKCHOTO uucna: a + bi)
(2 (CMPLX) (2 (Conjg)2 (B 3 B¢ (1) ) &) 2-3i

/ [inA nonyyeHnA abCoMOTHOTO 3HAYEHUA U aprymeHTa 1 + i

[arh [ Des

AB6CONIOTHOE 3HaYeHe: {bwe) (Abs) 1 () &6 (1) =) V2
AprymeHT: 2)(CMPLX)[@ (arg)1 @B @3 () ) &) 45

Yrobbl 3apatb popmat pesysibTaTa BbIYUCIEHUA,
ucnonb3yTe KOMaHAay

NiobaA 13 Asyx cneumarnbHbix KomaHg (»rZ0 van »a+bi) MoxeT 6biTb
BBeeHa B KOHUE BblYUCNEHWA, 4TOObl 3aaatb hopmaTt oTobpaxeHuA
pesynbTaToB. KoMaHaa OTMEHAET HacTPoWKM hopMaTa KOMMNMEKCHbIX
4ucen KanbKynatopa.

P V2 +V2i=2.245 2.245=V2 +V2i [EEA
@2 ® [ @2 ® @ () & 2 (CMPLX) @) (»r£0) B 2,45
2 () [©) (£) 45 G (2) (CMPLX) @) (»a+bi) &) V2 +V2i

Ucnonev3oearnue pynkyuu CALC

DyHkumA CALC no3BonAeT COXPaHATb BbIPaXeHWA C NepemMeHHbIMK,
KOTOpPbIE 3aTeM MOXHO Bbi6paTb W3 MamMATU U NMPUMEHUTb B pexumax
COMP ((io2g) (1]) m CMPLX ((ing) (2] ). Huske nepesmcieHbl TUrbl BbIPaXKEHNIA,
KOTOPbIE MOXHO COXpaHATb B ¢pyHKLmmn CALC.

o Boipaxkenus: 2X + 3Y, 2AX + 3BY + C, A + Bi

* CocTaBHble BbipaxeHua: X +Y : X (X +Y)

® BbipaxeHUA C OA4HOI MepeMeHHOW B NIeBON 4acTu U BblpaXeHUA C
nepemeHHbIMM B NpaBoit 4acTi: A=B +C, Y = X2+ X +3
(Wcnonbayite [cALg) (=) 4TOGbI BBECTU 3HAK paBeHCTBa B ypaBHEHWN. )

/ Y1obbl coxpaHnTb 3A + B 1 3aTem noacTaBuTh cneayolme
3HayeHuA AnA BbINOMHeHUA Bbluucnexua: (A, B) = (5, 10), (7, 20)
o Math

3 [ () (A) () (@) £ (B)
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o] Math

MpurnateHve K BBOAY 3Ha4eHUA NepemMeHHon A Tekyllee 3Ha4eHre nepemMeHHon A
0 Math A
58103

L —

& wma |

@9 (nnm )
& wma

73203

[na sbixoga ns CALC:

/ Yr106bI cCOXpaHUTb A + Bi 1 3aTem onpegenuTb V3 +1i, 1+ V31,
ucrnonb3ayA nonApHbIe KoopanHatsl (r£6)
@ (CMPLX) CMPLX 0} Math
B(A) @B D ) (B) &g ()
(@) (CMPLX) @) (»r£0)

spE1E
e um ENB@EIDE

[nsa sbixoga n3 CALC:

MpumeyaHue: Ha NpoTAXEHUM BpeMeHN OT HaxaTwa [10 BbIxofa U3
oyHkumm CALC, npw Haxkatum Ha (AC), criedyeT WCrMomnb30BaTh CTPOYHOE
0T06pa)KeHVI9 ANnA BBOAA AAHHbIX.

Ucnonvsoeanue pynkyuu SOLVE

DyHkuma SOLVE npumeHsAeTcA ANA pelleHUA ypaBHEHWA MeTOoAOM
npubnuxenunii Hototona. Obpatute BHUMaHue, 41O yHkuma SOLVE
1CMONb3yeTCA TOMbKO B pexkume COMP ((ug) (1).

Hw>ke nepeyncnerbl TvMbl BbIpaXkKEHWIA, KOTOPbIE MOXHO PELUMTb UCTOMNb3YA
yHkumo SOLVE.

* YpaBHeHMA ¢ nepemMeHHOM X: X2 + 2X -2,Y =X + 5,X = sin(M),X + 3 =
B+C
SOLVE peluenne ana X. BelpaxkeHve Tuna X2+ 2X — 2 paccmatpusaeTca
Kak: X2+ 2X-2=0.

e[lnAa BBOAA ypaBHEHUW MCMONb3yeTCA CreAyloWmuii CUHTaKCUC:
{yp ), {p nep iHanA}
Hanpumep: SOLVE pewaet anaY, ecnu cneaytollee BbipaxeHne BBEAEHO
Kak:Y =X +5,Y
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BaxxHo! ¢ Ecnu ypaBHeHWe coaepXuT (DYHKUMU C OTKpbIBAOWMMU
ckobkamu (Hanpumep Takwe, Kak sin v log), He onyckanTe 3akpbiBatolwme
CKOBKU. ® Hinke nepeyncneHbl (oyHKLMN HEAOMYCTUMbIE BHYTPY yPaBHEHNA:
|, didx, =, Pol, Rec.

/ [napewennAay=ax®>+b anax,npuy=0,a=1nb=-2
B Math

o] Math

(SOLVE)

Mpurnaiwenve Kk BBOAY 3Ha4eHUA NepemMeHHon Y Tekyllee 3Ha4eHne nepemeHHon Y

@ w1
0@1EE@28

-t

Tekyllee 3HaueHre nepemeHHon X

@ mam |
BBeauTe McxoaHoe sHaueHmne X o Wt

(3mech, BBeanTe 1): 13

-—
OkpaH pelueHna

[nA Bbixoaa n3 dyHkummn SOLVE:

MpumeyvaHmne: Ha npoTAXeHUM BpeMeH OT HaxxaTuA [sH (SOLVE) no
BbIxoAa 13 dyHkumm SOLVE, npu Haxkatum Ha [AC), cnefyeT ucronb3oBaTb
CTpOYHOe O0TOBpaXkeHne ANA BBOAA AaHHbIX.

BaxHo! e B 3aBUCMMOCTM OT MCXOAHOrO 3HayeHusa X (peliaemon
nepemMeHHon) nonyyeHue pewwenva npy nomowm SOLVE moxeT 6bITb
HeocyulecTBumo. Ecnu He BbijaeTcA pelueHve, NonpobyiTe U3MeHUTb
MCXOAHOE 3HayeHWe NepemMeHHo, ANA NPUBNNXKEHUA K PeLleHUIo.
o OyHkumA SOLVE moxeT 6bITb HecnocobHa HaWTW peLleHne, Aaxke ecnm
TakoBoe cyuecTByeT. o [Mockonbky yHkumA SOLVE ucnonb3yeT meTon
HbloTOHa, TO NPY HANMYMN HECKOMNbKUX PELUEHUN, BO3BPALLAETCA TONbKO
O[IHO U3 HUX. ® B CBA3M C OrpaHn4eHnAMU NpuMeHeHnA MeToaa HeloToHa,
BO3MOXHbl TPYAHOCTV B MOWUCKE PeLieHUA AfA CNeaylomnX ypaBHEHUN:
y=sinx),y=¢€"y=yx.

CopaepyxaHue aKpaHa peleHus
PelwweHus Bcerga 0T06pa)KaIOTCF| B AECATUYHOM cbopmaTe.

Yp: (BeeaeHHoe yp: 1)

[o] Math

Bbiumcnaevan nepemeHHan — —— Pewenve

PesynbTat B hopme (neBaA CTOPOHA) — (MpaBaA CTOPOHa)
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«PesynbTaT B hopme (neBaA CTOpoHa) — (npaBanA CTOpoHa)» nokasbiBaeT
pesynbTar, Koraa npaBanA CTOPOHA ypaBHEHUA BbIYUTAETCA 13 NIEBOW CTOPOHbI
nocne nNpucBOeHUA Nony4YeHHOro 3Ha4eHnA peLuaeM0|7| nepemeHHoﬁ. Yem
6nmxe I'IOJ'Iy‘-leHHbIVI pe3ynbTaT K HYJt0, TeM TO4YHee pelleHune.

3KpaH npoaoMmKeHua

PyHkumA SOLVE BbINOMHAEGT CXOAMMOCTb YCTAHOBIEHHOE KONMHeCTBO
pa3. Ecnu pelueHve He HaiiieHo, TO Ha 9KpaHe NoABNAETCA u3o6paxeHune
3anpawuBaioliee noaTeepxaeHne «Continue: [=]», ANA NPOAOMXEHUA
Bbl4YUCNEHUA.

HaxxvuTe (Z) 4nA npofosmxeHns unm ANA NPeKpaLLeHVA BbINOMHEHWA
SOLVE.

/ OnApewennAy=x*-x+1anAax,npuy=3,7113
[ © wama |
() (o) (') () () (=
@8 0 (X) @3 (=) @8 O (X) @ 1

[0] Math A
@) (SOLVE)

0] Math A

33
-
@ wma |
Beenute ncxoaHoe 3HadeHne X 0 Math A
(3mech, BBeauTe 1): 13

e —

0] Math A
2786
m © wmal
B21886

Cmamucmu4eckue ebiqucneHus (STAT)

[nA Ha4ana CTaTUCTUYECKNX BbIMUCNEHNIA HAXKMUTE KNaBuLmn (B)(STAT)
Ana Bxoaa B pexkium STAT, a 3aTem UCMOoNb3ynTe 9KpaH, KOTOPbIV MOABUTCA,
AnA Bblbopa Tvna pacyeta.

[Anna BbIGoOpa TUNa CTaTUCTUYECKUX
BbI4YUCTIEHUIA:

(B ckobKax nokasaHa hopmyna perpeccum)
OpHonapameTpuyeckasn (X) (@) (1-VAR)
[eyxnapameTtpuyeckan (X, Y), nuHenHanA perpeccva

(y=A+Bx)

Haxxmute aty
Knasuuwy:

@ (A+BX)
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[ByxnapameTtpuyeckan (X, Y), keagpaTuyeckan o
perpeccusa (y=A+Bx+Cx? B)(+CX7)

[syxnapameTtpudeckan (X, Y), norapupmmyeckan @(nX)
perpeccuA (y =A+ Blnx)
[eyxnapameTpuyeckasn (X, Y), 3kcnoHeHumanbHaa B (e"X)
perpeccun ¢ (y =Ae®) ¢
[ByxnapameTtpuyeckan (X, Y), akcrnoHeHUnanbHaa
perpeccua ab (y=AB")
[eyxnapameTtpuyeckan (X, Y), cTeneHHan
perpeccuA (y=Ax®)
[ByxnapameTtpuyeckan (X, Y), obpaTHaa perpeccusa
(y=A+B/x)
Haxatue kakon-nméo n3 BbllwenepeyncnerHbix knasuw (ot (1) o (8))
BbI30BET peaakTop Stat.
Mpumeyanue: MNpu xenaHUM UMEHUTb TUM pacyeTa nocne BXoaa B PexXnm
STAT, HaXXMUTE KNaBuLLn (3 (STAT) (@) (Type) AnA oToGpakeHUA aKpaHa
Bbl6opa TMna pacyeTa.

(6)(A=B"X)

(AsXB)

E)(1/X)

Beoa naHHbIX

YT06bI BBECTU A@HHbIE, UCMONbL3YITe peaakTop Stat. HaxxmuTe cneaytowme
KnaBwLWK 4N1A oTobpaxkeHnA pefakTopa Stat: (@] (STAT) (2 (Data).
PepnakTop Stat npeaoctasnAeT 80 AnA BBOAA PAAOB AaHHbIX NPU HANMYUM
Tonbko cTtonbua X, 40 pAgoB npu Hanuyum ctonbuos X n FREQ wnu
cTon6uos X Y, unu 26 pAgoB npy Hanuymm ctonbuos X, Y n FREQ.
Mpumeuanue: WcnonbsynTe ctonbey FREQ (4acToTta), 4Tobbl BBECTU
KOMMYECTBO (4acTOTy) MAGHTUYHbIX NIEMEHTOB AaHHbIX. OTo6GpakeHne
cTonbua FREQ MoxeT 6bITh BKIIOHEHO (0TOOpaXkaeTCcA) i BbIKIIIOYEHO (He
oTobparkaeTcA), UCrosnb3yA HACTPoIKy Stat Format B MeHo HacTponku.

é1 [inA BblIGOpa NIMHENHOW perpeccuu 1 BBoAA CreayoLmX AaHHbIX:
(170, 66), (173, 68), (179, 75)
STAT n

(B)(STAT) (@) (A+BX)

N —

I E—
17031732179 E @ ®

—

sw  ® 1
66(=)68EF75E3

—

BaxcHo! ¢ Bce paHHble, BBeeHHble B peaakTop Stat, ynanatoorca npu
BbIXoZe 13 pexxuma STAT, nepeknoyeHun Mexay TunamMm cTaTucTUYeCcKmx
BbIYVCMEHNA — OfHONapamMeTPUYECKUMN U [AByXMapamMeTpuyeckumm vunm
n3MeHeHun HacTpoiikn Stat Format B mMeHio HacTpoiiku. e Cnepytowme
onepauuv He noAAepxuBaloTcA peaakTopom Stat: (W, W (M=),
e (STO). Pol, Rec 1 cocTaBHble BbIpaXeHWA Tak>Ke He MOryT ObiTb
BBeeHbl B peaakTop Stat.
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[nA u3MeHeHMA AaHHbIX B AYeiike: B penakTope Stat nepemectute
Kypcop B AYEliKY, COAEPXKallylO N3MEHAEMbIE AaHHble, BBEAUTE HOBbIE
[laHHble, a 3aTeM HaxkmuTe (=).

YT106bI yaanutb CTPOKy: B penakTtope Stat nepemectute Kypcop Ha
yaanAemyto CTPOKY, a 3aTeM HaxmuTe
YTo6bl BCTaBUTL CTPOKY: B penaKTope Stat nepemecTuTe Kypcop Ha
MECTO, re Bbl XOTUTE BCTABWUTb CTPOKY, & 3aTeM HaXMuTe cregytolme
KnasuLm: (A1) (STAT) (3] (Edit) (] (Ins).

JnA ynaneHuA Bcero coaepXxumoro pepaakropa Stat: B penaktope Stat,
HaXkmMuTe creayoLye KnasuLm: (1) (STAT) (8] (Edit) (2) (Del-A).

MonyyeHue ctaTUCTUHECKUX 3Ha4YeHUWA U3 BXOOHbIX
AaHHbIX

[InA nony4yeHWA CTaTUCTUHECKNX 3HAYEHUIN HaXMUTE B peaakTope
Stat, a 3aTem BbIGepuTe Xenaemblil CTaTUCTUYECKUIA NapameTp (ox, Zx? 1
T. n.). MNopAepxuBaemble CTaTUCTUHECKUE MapaMeTpbl U KNaBULLIM BbIGopa
nokasaHbl Huke. [lnA ogHonapaMeTpuHecKnX CTaTUCTUYECKUX BbIHMCIEHUIA
MMeloTCA NepemMeHHble, 0603Ha4eHHbIe 3Be3A04KOM (*).

Cymma: Zx**, Zx*, Ty?, Xy, Zxy, Ix°, Zx%y, Ix*

D(STAT) (8(Sum) ot (3 Ao

KonuuyectBo anemeHTOB: 11*, CpeaHee 3HauyeHue: X, j,

CpepHeKkBapaTU4HOE OTKJIOHEHME reHepasibHOW COBOKYMHOCTH: Gx*,

Gy, BbIGOpo4HOE cpeiHeKBaApPaTUYECKOE OTKIIOHEHME: Sx*, Sy

@R (A (STAT)  [@(Var) ot () Ao

Koaduumnentsl perpeccun: A, B, KoadhduumeHT Koppenauuu: r,

PacyeTHble 3HayeHus: X, §

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

KoadhchmumeHTbI perpeccum AnA KBagpaTudeckon perpeccum: A, B, C,

PacueTHble 3HayeHusa: {1, L2, §

[D(STAT) (8)(Reg) ot (1) Ao (€]

* CMm. ¢hopmynbl perpeccun B Tabnuue, B Hayane HacTosAlero pasgena
pykoBoacTBa.

o %, X1, X2 1 § He nepemeHHble. OHY ABNAIOTCA KOMaHAaMu, KoTopble 6epyT
apryMeHT HerocpeACTBEHHO nepen HUMK. MoapobHble CBeAeHNA CM. B
pasfene«Bbl4NCNEHNA pacYETHBIX 3HAYEHUIA».

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

[T (STAT) (68)(MinMax) ot (1] mo (@)

Mpumeyanue: Korga BbibpaHbl ogHonapameTpuyeckme CtaTucTudeckme
BbIYUCIIEHUA, MOXHO BBOAWUTb (DYHKLMM W KOMaHAbl AN1A BbIMONHEHWA
BbIYMCIIEHWA HOPMATbHOTO PacnpeeNieHA U3 MeHIO, KOTOPOE MOABUTCA NpK
HaxxaTtune Ha cneaylolme Knasuwn: (@) (STAT) (&) (Distr). MoapobHble
CBeleHNA CM. B pasjene «BbinonHeHWe BbIYUCIEHUA HOPManbHOro
pacnpenenexua».

& YT06bI BBECTM OAHONApaMeTpuyeckme faHHble x = {1, 2, 2, 3, 3,
3, 4, 4, 5}, ucnonb3ya ctonbel, FREQ anA 3agaHnA konuyecTsa
NOBTOPOB ANA Kaxxaoro anemeHTa ({xn; freqn} = {1;1, 2;2, 3;3, 4;2,
5;1}) 1 BbIUMCNINTL CpeaHee 3Ha4YeHne U cpeaHeKkBaapaTuiHoe
OTKJIOHEHNE reHepasibHON COBOKYMHOCTY.
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(stFT) (wove) (SETUP) ® (@] (STAT) (1) (ON)
(3)(STAT) @ (1-VAR) ST o

182833438580®
18233826

(&9 ) (1) (STAT) (@) (Van) @D (1) B
(&9 ) (1) (STAT) (@) (Var) (B (ox) &)

Pe3ynbratbl: CpeaHee 3HaveHue: 3
Cpe,ElHeKBa.ElpaTVl‘-lHOe OTKJIOHEeHue reHepaanon COBOKYMHOCTHU:
1,154700538

|

& YT06bI BLIYMCIINTL KOIHPULIMEHTBI KOPPENALK ANA NTMHENHON 1
nioraputhMU4ecKoi perpeccu creayoLmx AByxnapameTpuyecKmx
[laHHbIX 1 onpeaenuTb hopPMYIly PErpeccumn CUNbHON KoppenAaLmMm:
(x, ¥) = (20, 3150), (110, 7310), (200, 8800), (290, 9310). 3anaiiTe
Ana pesynbtatos Fix 3 (Tpu AecATUYHLIX paspAaa).

(50E) (SETUP) ® (@) (STAT) (2) (OFF)

(5R) (wng) (SETUP) (6] (Fix) (3
@@ STAN@A+BX) [ W o 1
20@ 110@200 @290 D@ ®

3150 (£) 7310 (58800 (=) 9310

@(STAN B (Reg) BI(NE)
(&) G (STAT) @ (Type) (@) (In X)
[@(STA) B (Reg) BI(ME)
(STAT) (B (Reg) @I (A) B

(D (STAT) () (Reg) (2 (B) B

PesynbTatbl: KoadhduumeHT koppenauum nuHeHomn perpeccum: 0,923
KoathcprumeHT koppenAaumm norapudgpmmyeckon perpeccum: 0,998
dopmyna norapummyeckon perpeccun: y = -3857,984 + 2357,532Inx

il

BbI4MCIIEHUA pacyeTHbIX 3Ha4YeHun

Ha ocHOBaHWM hOpMYynbl Perpeccun, noayyeHHoi NocpeacTBoM
[IByXNapameTpUYEcKmX CTAaTUCTUHECKIX BbIYUCTIEHWIA, PACHETHOE 3HAYEHWE
Y MOXET 6bITb BbIYMCNEHO ANA AAHHOTO 3HaveHus x. CooTBETCTBYyloLEee
3HaueHue X (B criyyae KBaapaTUYECKON PErpeccui ABa 3HAYEHNA X1 1 X2)
TakXe MOryT 6bITb BbIMMCNEHBI AN1A 3HAYEHWA Y B (hOPMYNE Perpeccuu.

%4 [inA onpeneneHvA pacHeTHOro 3Ha4YeHnA y npu x = 160 B chopmyne
perpeccum, Npon3BoaALLei norapuPMMHecKyto perpeccuto faHHbIX

B /3. 3apaiite anA pesynbtara Fix 3. (BbinonHuTe cneaytoyo
onepauwio nocre 3aBepLUeHna onepauuii B &.)
160 () (1) (STAT) (B) (Reg) (8 () &)
PesynbraTt: 8106,898
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BaxxHo! Bbluucnenune koaduumeHTa perpeccun, KoadduumneHta
KOPpEenAunn U pacHeTHOro 3Ha4YeHUA MOXET 3aHATb 3Ha4YUTeNbHOe BpemAa
npun 60MbLLIOM KONUYECTBE 3/IEMEHTOB AaHHbIX.

BbinonHeHue BblYUCIEHUNA HOpMaJsibHOro
pacnpepeneHuva

Koraa BbiGpaHbl oAHOMapamMeTpuyeckmne CTaTUCTUYECKUE BbIYUCIEHMA,
MOXHO MPOM3BOAUTH BbIYMCIIEHNA HOPMABHOO PACTPEAENEHMH, UCMONb3YA
(hYHKLMM, NOKa3aHHbIE HUXE, U3 MEHIO, KOTOPOE MOABMAETCA NpU HaxaTue
Ha cregylolume KnaBuLLmn: (3 (STAT) (&) (Distr).

P, Q, R: Ot cyHkumm GepyT aprymeHT f u onpeaenAloT BEPOATHOCTb
CTaH4apTHOMO HOPManbHOMO pacrnpefeneHna, Kak MpounICTPUPOBaHO
HUXeE.

P() Q) R(1)

(I)t 0t (I)t

»f. HactoAwaA dyHKuMA npensapeHa aprymeHTom X u onpenenAet

HOPMVPOBaHHYIO BapbipyeMyio BENUUUHY X »t :X(;"

& [inA opHonapameTpuyecknx AanHbix {xn ; freqn} = {0;1, 1;2, 2;1,
3;2, 4,2, 5;2, 6;3, 7;4, 9;2, 10;1}, AnA onpeaeneHnA HOPMUPOBAHHOW
BapbMpyemMon BenmymnHbl (1), npu x = 3 n P(f) B JaHHO Touke
BMOTb [10 TPEX AeCATUYHbIX pa3pAaos (Fix 3).

(woe) (SETUP) ® (@) (STAT) (1] (ON)

(woe) (SETUP) (€] (Fix) (3] (3)(STAT) (@ (1-VAR)

0318283343586 7893 S v

1WE@®1E8281682328283E
4328163

[ sm  ©m |

3 (@) (1 (STAT) (8) (Distr) (@ (>0 &)
[ sm  ©m 1

(0(STAT) (8 (Dist) @D (P() ) OJ &

PesynbTathl: HopmupoBaHHaa Bapbupyemas BennynHa(®1): -0,762
P(1): 0,223

BoelyucneHus e pa3ziu4dHbIX cucmemax

cyucneHus (BASE-N)

Haxmute (@) (BASE-N), 4yTo6bl BONTU B pexum BASE-N ana
BbIMOSIHEHWNA BLIYNCNIEHNIA B AECATUHHON, LUECTHaALATEPUHHON, ABONYHO
n/vnu BocbMepUYHoOW cucTemax cuucnenva. Mpu Bxoae B pexxum BASE-
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N no ymonyaHuio BbibpaHa AeCATUYHAA CUCTEMA, YTO O3Ha4aeT: AnA
BBOAA [aHHbIX M PesynbTaToB BbIYMCNEHUN UCnoNnb3yeTcA opmar
[EeCATMYHOW Apo6u. [INA Nepeksio4eHnA CUCTEMbI CHUCTIEHUA HaXMUTE
oaHy n3 crneaytowmx knasuw: (x3 (DEC) ana gecatuyHon, (@) (HEX)
AnA wecTHaauarepuyHoil, (og (BIN) ana asouyHon unu (in) (OCT) anA
BOCbMEPUYHOMN.

/ [inA Bxopa B pexkum BASE-N nepekniounTe Ha ABOMYHYIO CUCTEMY
1 BblumcnuTe 112+ 12

(@) (BASE-N)

(log) (BIN)

1NE1E

1|

/ B npoponxeHne BbILIEU3NOXEHHOrO, NEPEeKoUnTe Ha
LecTHaauaTepuyiHyto cuctemy u sblamcnmte 1Fs+ 116

(HEX)1 [ (FY @B 1 &

l

/ MpOAONKEHNE BbILLIEN3NOXEHHOTO, NEPEKIIOYNTE Ha
BOCbMEPUYHYIO CUCTEMY W BbluMUCAUTE 7s+ 1s

B (OCT)7B 13

MpumeyaHue: e [inA BBOAa cMBOMOB OT A A0 F B LWecTHaaLaTepuyHon
CHCTEME CHUCTIEHWA, UCMOMNb3YNTe cneaytowme knasuwu: [G)(A), 9 (B),
{ye) (C), i) (D), o9 (E), (tan) (F). © B pexxume BASE-N He noaaepxvisaetca
BBO/J, AECATUYHbIX Apobeit M nokasartenen cteneHu. Ecnu pesynbtar
BbIYMCNEHNA UMEET APOGHYIO YacTb, TO OHa OT6packiBaeTcA. © [lnanasoH
BBOJA W BbIBOAA [JaHHbIX ANA ABOUYHOW cucTembl 16 6UT, a AnA Opyrux
cuctem cuucnennA 32 6uta. Hwxe npuBeneHnl 6onee noapobHble
CBefeHnA 0 AnanasoHax BBOAA 1 BbIBOAA AaHHbIX.

CucTtema cumcneHua [Awvana3soHbl BBoAa/BbiBOAA

MonoxuTenbHbIN:

0000000000000000 = x = 0111111111111111
OTpuuartenbHbIi:

1000000000000000 = x = 1111111111111111
MonoxuTenbHbIN:

00000000000 = x = 17777777777
OTpuuaTenbHbIi:

20000000000 = x = 37777777777

[HecAaTepuyHan —2147483648 = x = 2147483647

MonoxwuTenbHblie: 00000000 = x = 7FFFFFFF
OTpuuarensHbi: 80000000 = x = FFFFFFFF

[BounyHan

BocbmepuyHan

LLlecTHapuaTepuyHan
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3ap.aHV|e CUCTEeMbl cHUCNIeHUA AnA oTAeJibHbIX
BBOAMMbIX 3Ha4YeHUMN

Cpasy xe nocre BBEAEHUA ONPEAENEHHOT0 3Ha4eHNA MOXHO NPUMEHUTb
KOMaHzy, KOTopanA YKaXeT ero cUCTeMy CHUCNIEHNA. Huxe nepeumncneHb
cneumanbHble komaHabl: d (AecATepuyHan), h (wectHaauatepuyHas), b
(ABOMYHaRA) 1 O (BoCbMepUYHan).

/ Ana sblducnenna 1010+ 1016 + 102+ 108 1 0TOOpaXkeHVA pesynbTaTa B
nechepquoﬁ cucTeme cymcnenua

(29 (3 (DEC) @) (3) (BASE) @ (1 (d) 10 ()
B)(BASE)® [2)(h)10
B)(BASE)@ (B (b) 10
(B)(BASE)® (@ (0)10 &) 36

MepeBop pesynbraTta BbIYMCIIEHUA B APYrYIO
CUCTEeMYy cYMCIieHnA

YT06bl NepeBecTn oToGpaXkaemblii pe3ynbTaT BbIYUCNEHNA B APYryl0
CUCTEMY CHUCTIEHWA, UCNIONb3YITE OAHY N3 HUKEYKa3aHHbIX onepauuii Ha
knasuwax: (3 (DEC) (mecatepuynan), (% (HEX) (wecTtHaguatepuyHas),
(log) (BIN) (aBouuHas), (in) (OCT)(BOCEMEpUYHAR).

/ [nsa BblamcneHua 1510 x 3710 B 4ECATEPUYHOW CUCTEME U 3aTeM
nepesoja pesynbTara B WecTHaauaTepu4Hyto, ABOUYHYIO 1
BOCbMEPUYHYIO CUCTEMbI

@ (DEC) 15 @ 37 & 555
@ (HEX) 00000228

@ (BIN) 0000001000101011

@(0CT) 00000001053

Jlornyeckue 1 oTpuuarollana onepauuu

KanbkynATop npenocTaBnAeT noruyeckue onepauvu (v (and), unum (or),
UCKIoYatoLee nnu (xor), ncknovatowee He-unm (xnor)) n dyHkumm (Not,
Neg) AnA Norvyeckux v oTpuULAIOWMX Ofepauuin B ABOWHHON CUCTEME
cyucreHvA. Mcrnonb3yiiTe MeHto, KOTopoe MOABMAETCA MPU HaXaTuu
(3) (BASE), ana BBOAA NOrMYECKWX OMepaLuii n yHKLIA.

Bce nocneayoune npumepbl BbIMOSTHEHbI B ,ClBOI/I‘-IHOﬁ cucTtemMe cHucneHunA

(g (BIN)).

/ [ina onpepenenuna norudeckoro M (AND) ana 10102 1 11002 (10102
and 11002)

1010 ) (3) (BASE) (D) (and) 1100 & 0000000000001000

/ [ina onpepenenuna norudeckoro UM (OR) ana 10112 1 110102 (10112
or 110102)

1011 @) (3) (BASE) () (o) 11010 & 0000000000011011

30



[ina onpepenenna norudeckoro ucknoyatowero U (XOR) ana
10102 1 11002 (10102 xor 11002)

1010 ) (3) (BASE) (3 (xor) 1100 (2] 0000000000000110

anAa 11112 1 1012 (11112 xnor 1012)
&9 1111 @ (@) (BASE) @ (xnon 101 @ 1111111111110101

/ [nA onpeneneHua noruyeckoro nckniovatowero HE-MNN (XNOR)

[inA onpepnenenna nobutosoro aononHeHna n3 10102 (Not(10102))
(B)(BASE)BE(Not)1010 ) &  1111111111110101

/ [inA onpenenexnA oTpULATENbHOCTY (B3ATUE ABONHHOIO
pononxenna) n3 1011012 (Neg(1011012))

(3) (BASE) (8) (Neg) 101101 ) & 1111111111010011

npumeqanue: B cnyyae oOTpuuaTesibHOro 3Ha4YeHuA B ,EI,BOVI‘-IHOVI,
BOCbMepI/I‘-lHOI;I wnn Luecma,uuaTequHoﬁ cucTemMax, KanbkKynaTtop
nepeBOANT YUCNO B ABOUYHYIO CUCTEMY CHUCNEHUA, n3biMaeT OABOUYHOE
[IONOMHEHME, W 3aTeM MepeBOAUT B UCXOAHYIO CUCTeMy cuucnenna. [nAa
AecATepuYHoro yucna (ocHosaHue-10) KanbkynAaTop npocto aobasnAeT
oTpuLATENbHBIN 3HAK.

PeuweHue ypaeHeHuti (EQN)

Cnepytowana npoueanypa B pexvume EQN nossonaeTt pewarb cuctemy
TNIMHENHbIX ypaBHeHVIVI C ABYMA UIU TpemMA Heu3BeCTHbIMU, YpaBHEHUA
BTOPOV CTENeHN N ypaBHEeHWA TPeTbel CTeneHu.

1. Haxxmue [00g) (5] (EQN) ana Bxoaa B pexkum EQN.

2. B noABMBLUEMCA MeHIO, BbIGEpUTE TUN YPaBHEHWA.

Y106b1 BbIGPATh AAHHbIA TUN
BbIYMCIIEHUA:

Cuctema nNUHENHbIX ypaBHEHWIA C
[IBYMA HEU3BECTHbBIMU

CucTema NUHENHbIX ypaBHEHWIA C
TpemMA HeEU3BECTHbIMU

YpaBHeHWe BTOPOW CTeNeHn @) (@axX? +bX + ¢ =0)
VpaBHeHWe TpeTbew CTeneHn (@) (axX®+bX2+cX +d=0)

HaXmuTe aTy Knasuy:

(@) (anX + bnY = cn)

@ (anX + bnY + nZ = d)

3. Vicnonb3yiTe NOABMBLLMIACA pefakTop KoadhdumumeHTa, 4Tobbl BBECTU
3HayeHue KoapumLmneHTa.

* Hanpumep: anA pelenua 2x2 + x — 3 = 0 HaxmuTe (8] Ha 2 atane u
BBEAUTE Crieflytoliee B Ka4ecTBe KoahpuUMeHToB (@ =2, b =1, ¢ =
-3): 2318 @3 3.

*Y4T06bl M3MEHUTbL paHee BBEeAEHHOe 3HavyeHue KoadduuneHTa,
repeaBMHbLTE KYpCcop Ha COOTBETCTBYIOLLYIO AYENKY, BBEAUTE HOBOE
3HaYeHUe n HaxxmuTe Knasuwy (=).

* Haxatune knaeuwwu npvBeaeT BCe 3Ha4YeHUA KO3PULIMEHTOB K
HyT0.

BaxxHo! Crepytolme onepauuy He NOAAEPXKMBAKOTCA PefakTopoM

KoappuumeHTa: M4 , (M=), (STO). Pol, Rec n

COCTaBHbIE BbIPAXXEHWA TaKXe He MOryT 6biTb BBEAEHbI B PeAakTop

Ko3ppmumeHTa.
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. Korna Bcem koachchmumeHTam NpuCcBOEHbI Kenaemble 3Ha4YeHUA, HaXXMUTe
knasuwy (=.

L4 I']pw 3TOM OTOﬁpaGI/ITCH peweHune. |-|pI/I KaXkOM HaXaTue Knasuiun
(=) oTobpasutca Apyroe pelwenune. HaxaTtune knasuwm (=), koraa
n3o6paxeHo nocneaHee peleHne, BepHeT BaC B peaakTop
KoahpuumeHTa.

* MOXHO NpoCMaTpmBaTh PassinyHbIe PELLEHUA, UCMOMNb3yA Knasuwmn @
n@.

¢ [InA Bo3BpaTa B pefakTop KoadhduumeHTa BO BpeMA 0TobpakeHna
Mt060ro peLleHua, HaxMuTe Knasuwy (Ad.

MpumeyvaHue: ¢ Ecnu BbIGpaHO eCTECTBEHHOE 0TOBPaXKEHWE, TO peLleHne
CUCTEMbl NIMHEWHbIX YpaBHEHUA He oTobpaxkaeTcA, UCMonb3yA PopMbl
Bknlovatowme V. 3HaueHnA Henb3A NpeobpasoBaTh B TEXHUHYECKYIO
3anncb Ha 3IKpaHe pelleHnnA.

N3meHeHue HacTpoekK Tuna TeKyuero ypaBHeHuA

Hasxmure (o) (5] (EQN) 1 BbiGEpUTE TUM YpaBHEHUA W3 MOABMBLLErocA
MeHI0. MI3amMeHeHre Tvna TeKyLLero ypaBHEHWA NpuBeAeT K OGHyneHuio
3HaueHuin Bcex KoadhULIMEHTOB.

Mpumepsbl BbiuucneHun B pexxkume EQN

/ x+2y=3,2x+3y=4
(w028) (B) (EQN) (3 (anX + bnY = cn) @  wm |
1828363
233343

) (X=) -1
® (Y=) 2

X=-y+272=2,x+y-2=0,-x+y+2z=4

(w08) (B) (EQN) (2] (anX + bnY + CnZ = dhn)
1@Ee1Ea13®@28 I 8 mn |
1818018038
@1E181846

= X=) 1
@ (Y=) 2
® (z=) 3

/ x2+x+%=0
(woe) (5] (EQN) (8] (aX? + bX + ¢ = 0) 1
18918334868 (Xi=) —5+5i

®  (X=) -5

/ »-2V2x+2=0 [XEd
@8 (3) (EQN) @) (aX? + bX + ¢ = 0)
18@2@20E38286 (X=) v2
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x-2x2-x+2=0
(woe) (5] (EQN) (@) (aX® + bX? + cX + d = 0)

1820280018286 (Xi=) -1
® (X=) 2
® Xs=) 1

BoryucneHus c mampuyamu (MATRIX)

Wcnonbayiite pexkum MATRIX 4nA BbINOMHEHUA BbIMMCIEHUI C MaTpuULamu,
COCTOALUMX U3 [0 3 pAAOB U 3 CTONGLOB. [1N1A BbIMOMHEHVA Bbl4MCNEHUA
C maTtpuuamu nmpeéyeTcn NpUCBOUTL AaHHble cneunanbHbIM MaTPUYHbIM
nepemeHHbIM (MatA, MatB, MatC), a 3aTem ncnonb3oBaTb NepemMeHHbIe B
BbI4YNCNEHUN, KaK NoKasaHo B NpumMepe Huxe.

21 [inA npucBoeHNA 3HaveHWi ﬁ 1] MatA un [ i _21] MatB un

BbINONHEHNA cneayroLwmx BbIYMCNEHUI: [? 1] X { i _21]

11 -1 2

1. Haxxmute (iovg) (6] (MATRIX) ana Bxoga B pexkum MATRIX.

.Haxwvute (1] (MatA) (5] (2x2).
 pun aTOM OTO6pa3nTCA pepakTop T B
mMaTpuLbl AN1A BBOAA 3/1EMEHTOB MaTpULibl
copmata 2 x 2, KoTopbIi 3aaaH anAa MatA.

(MatAxMatB), [2 1]+[ 2 _1}(MatA+MatB)

N

«A» 0bosHa4aeT «MatA».

.BBog anemenToB MatA: 2 E) 1 E) 1 E) 1 =).

. Haxxmute cnepytowme knaeuim: (@) (MATRIX) (2] (Data) (2] (MatB) (5]
(2x2).

*[pn 3TOM 0TOGPA3NTCA pefakTop MaTpulbl ANIA BBOAA 3M1EMEHTOB
matpuubl hopmata 2 x 2, KoTopblii 3agaH ana MatB.

.Beop anemerHToB MatB: 2 E @)1 E @1 E2E=).

. Haxxmute LA OTOBPaKEHWNA IKPaHa BbIYUCNEHNA U BbINMOMHEHUA
nepBeoro pacyeta (MatAxMatB): (@) (MATRIX) (3] (MatA) (X) @
(MATRIX) (@ (MatB) =) .
 [pn aTom oToBpasuTca akpaH MatAns ¢ peaynbTaTtamMmu BbIYUCIEHWIA.

» W0

o o

[ MAT 0 [ WAT @
«Ans»

- o6o3HavaeT
«MatAns».
MpumeyvaHue: «MatAns» o603HaqaeT «[amATb pe3ynbTaToB MaTpULibl».
[nA noapobHocTen cm. «[amMATb pe3ynbTaToB MaTpuLibl».

7. BoinonuuTe criegyioluee Boiuncneqve (MatA+MatB): (@) (MATRIX)
(3)(MatA) (@) (MATRIX) (@) (MatB) =) .
[ WAT @ [ MAT B 1
-
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MamATb pe3ynbTaToB MaTPULIbI

Bce nonyyeHHble pe3ynbTaThl BblyucneHun B pexume MATRIX
oTobpaxkaloTcA B MaTpuyHOM chopmaTe Ha akpaHe MatAns. PesynbTat
TakXXe MOXHO NMPUCBOUTL K NMepeMeHHO, HadbiBaemon «MatAns».

MepemeHHaAa MatAns MoXeT MCNONb30BaTbLCA B BbIYUCNEHUAX, KakK

MOKa3aHo HIKe.

*YT06bI BCTABUTL NepemeHHylo MatAns B Bbl4MCNEHWA, Npon3BeanTe
cnepytoulyto onepaumto: (s (4] (MATRIX) (6] (MatAns).

*Bo BpemA oTobpaxkeHusa akpaHa MatAns, npu Haxatuu nboin ns
nepeynCieHHbIX KNaBuLl, MPOUCXOANT aBTOMATUHECKOe NepeKodeHrne
Ha akpaH Bbluucnewusa: (H), (5, X, (&, &, &3, @M @3 (x°). Ha
9KpaHe BblYMcneHunin otobpasuTca nepemerHaa MatAns ¢ nocnenytowmm
ornepaTopom Unu (yHKLMEeNn, B 3aBUCUMOCTM OT TOro, KakaA Knasuiia
6bina Haxara.

MpucBoeHue 1 peaakTUpoBaHUE AaHHbIX

MaTpUYHON NepemMeHHOWN

BaxcHo! Cne,qylou.wle ornepauuu He NOAAEPKNBAIOTCA PeAaKTOPOM

mMaTpuLbl: s H) (M=), (s (STO). Pol, Rec u cocTtaBHble

BbIPAXXEHUA TaKXXE He MOryT 6biTb BBEAEHbI B PEAAKTOP MaTpULib.

[INAl NPUCBOEHMA HOBbIX AAHHbIX MaTPUYHON NEePeMeHHON:

1. Haxxmute (@) (MATRIX) (1) (Dim) v 3aTem, B NOABMBLUEMCA MEHIO,
BbIGEPUTE MATPULY K KOTOPOI HEOBXOANMO MPUCBOUTDL AaHHbIE.

2.B cnepyioliem MeHIo 3agante pasmMepHOCTb MaTpuLbl (1xn).

3. InA BBOAA 3N1IEMEHTOB MaTPWLIbl, UCNOMb3YITE PeAaKToOp MaTpuLbl.

éz [inA npucsoeHna B 2 *” 3HaueHnA MatC
— wa 1
@) (MATRIX) AT 0

@ (Dim) @) (MatC) (@) (2x3)
1308018 0:8@13168

[nA pefakTUpOBaHWA 9N1EMEHTOB MaTpULibl:
1. Haxxwvute (stiF]) (@) (MATRIX) (2] (Data) 1 3aTem, B MOABUBLUEMCA MEHIO,
BbibepuTe MaTpuLly KOTOPYIO HEOOXOANMO OTPEAAKTUPOBATb.
2.[1nA N3MEHEeHUA 3N1eMEeHTOB MaTpuubl UCMONMb3YNTe peAakTop
maTpuLbl.
*[lepeaBUHbTE KYpCOP Ha 3MEMEHT, KOTOpbIii TpebyeTcA U3MEHNTb,
BBEAWTE HOBOE 3HAYEHUE N HaXKMUTe Knasuwy (=).
AnA KkonupoBaHUA coaepXxaHuAa maTpuy unu MatAns:
1. Vicnionb3yiiTe pefakTop MaTpuLbl A51A 0TOOPaXKEHUA MaTpHLibl, KOTOPYIO
TpebyeTcA CKONMPOBaTh.
* Hanpumep, ecnu Heobxoanmo ckonupoBaTb MatA, To BbimonHuTe
CcreayioLLyto onepaumio: (@) (MATRIX) (2] (Data) (] (MatA).
eEcnu TpebyeTcA ckonupoBaTb coaepxaHue MatAns, To
BbINONMHUTE cneayouwee AnA oTobpaxeHnAa akpaHa MatAns:
(@) (MATRIX) (€] (MatAns) (Z).
2.Haxwmute c) (STO) 1 BbINOMHUTE OAHY M3 HUXKENINOXKEHHbIX
onepauwi, 4Tobbl 3a4ath Lenb konuposaus: () (MatA), B+ (MatB), unm
(e (MatC).
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e[pu aTOM 0TO6PA3NTCA penakTop MaTpulbl C coaepXaHuem
CKOMMPOBaHHON MaTpuLbl.
Mpumepbl BbIYUCIIEHUN C maTpuuamun
Cnepnytolume npymepsbl vcnonbayoT MatA = ﬁ 1] v MatB = [j _21} n3 /1,

u MatC = [é _2 7” ns J2. DA BBOAA NEPEMEHHON MaTpULbl MOXHO

1CMonb3oBaTh onepauyio, Haxas (@) (MATRIX), a 3aTem, HaXkaB OAHY
13 cnepytowwmx knasuw: (3)(MatA), (@) (MatB), (5] (MatC).

é 3 3 x MatA (ckanfapHoe YMHOXEeHWe MaTpuL).

macoman [

é 4 lMony4eHune onpeaenntena MatA (det(MatA)).
(@) (MATRIX) (7] (det) MatA O] () 1

é 5 MonyyeHue TpaHcnoHuposanua MatC (Tm(MatC)).
(@) (MATRIX) (&) (Tm) MatC ) &)

é 6 MonyyeHue obpaTHo MaTpuubl 13 MatA (MatA ).

MpumeyaHue: [1nd 310 onepaumm Hemnb3a UCMONb30BaTh Knasuwy (9.
WcnonbayiiTe knasuily AnA BBOAA « ',

mvne I

é 7 TMonyyeHve abCcoNOTHOrO 3HaYeHnA Kaxxaoro anemexTa MatB

(Abs(MatB)).
m@Emes v [N

é 8 lMonyyeHue kBaapata unu ky6a matpuubl MatA (MatA?, MatA®).

Mpumevanue: [inA 3T0i onepauuy HeNb3A UCMONb30BaTh KNaBULLy
Mcnone3ayitTe knasuwy (3, 4To6bl 3aaaTh KBaapaT v KnasuLy (8

(x®), 4TO6bI 3aaaTh KY6.
mwnoe I
owzacs

Co30aHue 4yucnoebix mabnuy

¢ynkyuii (TABLE)
TABLE cospaeT 41cnoByto TabnuLly Ana X 1 f{x), ucnonb3ya BBOA hyHKLMN
fix). DnA reHepauny YMCNOBOM TabnuLbl BBINOMHUTE Creayiowye Wwaru.
1. Haxxmute (@) (TABLE) anna Bxopa B pexkum TABLE.
2.BBeauTe hyHKUMIO B chopmare f(x), ucnonbsysa nepemerHyio X.

* Y6eautechb, 4To BBENM nepemeHHyo X ([ (3] (X)) npu cosmaHum
yucnoson Tabnuubl. Nlilobble NepemMeHHble, OTNUYHbIEe OT X,
06paﬁaTblBaeTCF| B Ka4eCTBe KOHCTaHTbI.
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'HM)KenepeHMCneHHble 3NeMeHTbl Henb3A UCNonb3oBaTb B q)yHKLlVIVI:
Pol, Rec, |, d/dx, x.
3.B oTBeT Ha npurnaweHnAa, KoTopble NOABATCA, BBEAUTE UCMONb3yeMble
3HaueHuA, HaxaB (=) nocne Kaxaoro.

Ha oto Besepgute ato:

npurnaweHue:

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

Mpumeuanue: Ybeamtech, 4TO KOHEYHOE
3HayeHue (End) Bcerga 6onblue HavanbHoro
3HaueHuA (Start).

Step? BeeauTe war npupatleHua (no ymonyauuio = 1).
Mpumeuanwue: LLlar 3agaet HaCKONbKO HavanbHoe
3HaueHne AOMKHO MOCNeAoBaTENbHO CTYMNEeHYaTo
HapacTaTb Npy CO3aHUN YMCNOBOW TabnmLbl.
Ecnu Bbl 3apanu Start =1 un Step =1, X
nocneaoBatenbHo ByayT Ha3HaYeHbl 3HAYEHNA

1, 2, 3, 4, v Tak panee AnA reHepauyn YACNOBOWA
Tabnuubl, 4O TeX Nop, Noka He 6yaeT AOCTUrHYTO
KOHEYHOE 3HaueHMe.

* BBOA 3HAuYeHVA Wwara u Haxatue (=) co3aaet v 0To6paXKaeT YMCIIOBYIO
Tabnuuy B COOTBETCTBUM C 3aaHHbIMW NapameTpamu.

* Haxxatune BO BpeMA 0TOBpaxeHNA YNCNOoBOW TabnuLbl BEPHET KpaH
ANA BBOAA AA@HHbLIX (hyHKLUMN B ware 2.

/ [inA cozaaHua Y1cnoBon Tabnuubl yHKLMM f(x) = X% + % B

AnanasoHe —1 = x = 1, CTyneH4aTo HapacTatwoweil Ha 0,5

n Math
(TABLE)

0} Math

MpumeyaHue: ¢ MOXHO MCMONb30BaTb 3KPaH YUCOBOW Tabnuubl
ANA npocMoTpa TONbKO 3HaYeHuN. CO,ﬂep)KVIMOE Taﬁ]'IVILLbI Henb3A
penakTupoBatb. © Onepaumn d)OpMI/IpOBaHVIFl yncnoBon TaﬁI'IMleI BbI3blBaeT
N3MeHeHne CoAepXMMOro nepemeHHomn X.

BaxxHo! BepeHHaA yHKUMA ANA hOPMUPOBAHWA YMCNOBOW Tabnuubl
ynanaeTcA, Koraa Bbl 0To6paxaeTe MeHI0 HacTPonku B pexxume TABLE n
nepekntovyaeTecb Mexay eCTeCTBEHHbIM U CTPOYHbIM 0T06pa)KeHVIHMVI.
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BeryucneHus c eekmopamu (VECTOR

WcnonbayiTe pexkum VECTOR AnA BbINOMHEHUA BbIMACNIEHWI C IBYMEPHbLIMU

"
n

TpexmepHbIMU BeKTopamu. [inA BbINOHEHWA BbIYUCIEHWA C BEKTOpamm
OTpeGyeTcn NpUCBOUTL AaHHble crneunanbHbIM BEKTOPHbIM NepemMeHHbIM

(VctA, VctB, VetC), a 3aTem UCronb3oBaTh NEPeMEHHbIE B BbIHUCIEHUN, Kak

n

OKa3aHOo B NMpumMmepe Huxe.

é1 [AnA npuceoenuA (1, 2) Bektopy VctA u (3, 4) BekTopy VctB, a

N o=

@

o O,

3aTeMm BbINOMIHEHUA cneayowmx BolamcneHuin: (1, 2) + (3, 4)

HaxwvuTe (8)(VECTOR) ana Bxoga B pexxum VECTOR.

.Haxxvute (1) (VctA) (2] (2).
* Mpu aToM 0TOBpa3nTCA pefakTop BeKTopa, vera

AnA BBOAA ABYMepHoro BekTopa VCtA.

«A» 0603Ha4aeT BEKTOP «V/CtA».

.BeeauTte anemeHTbl VctA: 1 (5] 2 (F).

.HaxwuTe cnegytolume Knasuium: () (VECTOR) (2] (Data) (2] (VctB)
@@).
¢ [pn 3TOM 0TOGPaA3NTCA PeAaKTop BEKTOpa ANA BBOAA [IBYMEPHOrO

BekTopa VctB.

. BBeanTe anemenTsl VetB: 3 (=) 4 (5.

. Haxxvnte nA 0TOBPaXeHNA 3KpaHa BbIYUCNIEHUA U BbIMOMHEHNA
pacyeta (VctA + VctB): (8) (VECTOR) (3] (VctA) [ (3]
(VECTOR) (@ (VetB) (=).
 [pn aTOM O0TOBpPa3nTcA akpaH VCtAns ¢ pesynbTatamm BbIHMCNIEHUA.

[ veTa 1T VeTD
«Ans»
- obosHavaeT
«VctAns».

MpumevaHue: «VctAns» o6o3Ha4vaeT «[amATb pesynbTaToB BEKTOpa».
[inA noapo6HoCcTell cM. «[amATb pe3ynbTaToB BeKTopar.

MamAaTb pe3ynbTaToB BeKTOpa

Bce nony4eHHble pesynbTaThl BbluucneHuit B pexume VECTOR
oTobpaxatoTcA B hopMaTe BEKTOPOB Ha akpaHe VctAns. PesynbTar Takxe
MOXXHO MPUCBOUTbL NEPEMEHHON, Ha3biBaeMoii «V/CtAns».

I'IepeMeHHaH VctAns MOXeT UCMoNb30BaThCA B BbIYMCIIEHUAX, KaK NoOKa3aHo
HUXe.

YT106bI BCTaBUTL NepemMeHHyto VCctAns B BbIYUCNEHWUA, BbINONHUTE
crneaytouyto onepaumio: [siF) (5] (VECTOR) (€] (VctAns).

Bo BpemA oTobpaxeHnAa akpaHa VctAns, npu Haxatuu nobon n3
repeyncrieHHbIX KNaBuLl, MPOUCXOAUT aBTOMATUYECKOe NepeksiodeHrne
Ha aKpaH Bbluncnenua: (#), (=), X), (F). Ha akpaHe BbluncneHwit
oTo6pasnTcA nepemMeHHana VctAns ¢ nocreayowmM onepaTopom, B
3aBKUCUMOCTY OT TOrO, Kakas Knaswiwa Gbina Haxara.
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MpucsoeHue 1 pegakTMpoBaHue AaHHbIX

nepemMeHHbIX BEKTopa

BaxHo! Cnepgytowue onepauun He NoaAepXWBAIOTCA PefakToOpoM

BeKTopa: i) W) (M-), (el (STO). Pol, Rec v cocTaBHble BblpaxeHUaA

TakXe He MOryT BbITb BBEAEHbI B PEAAKTOP BEKTOPA.

[InA NpucBOEHMA HOBbIX AaHHbIX NepeMeHHO BeKTopa:

1. Haxxmute (8)(VECTOR) (1] (Dim) 1 3aTem, B MOABMBLUEMCA MEHIO,
BbibepuTe BEKTOP, KOTOPOMY HEOBXOAUMO MPUCBOUTL AaHHbIE.

2.B cnepytolem MeHIo 3aaaiiTe n3MepeHvie BekTopa (11).

3. InA BBOAA 3NEMEHTOB BEKTOPA UCMOMNbL3YNTE PEAaKToOp BeKTopa.

é 2 [InA npucsoeHnA 3HadeHun (2, -1, 2) BekTopy VctC

(8)(VECTOR) (@ (Dim) (@) (VetC) @ (3)
2@O1326

[iInA pefakTMpOBaHMA 9NIEMEHTOB BeKTopa:
1. Haxxmute (8)(VECTOR) (2] (Data) n 3aTem, B MOABMBLIEMCA MEHIO,
BblGepuTe BEKTOP, KOTOPbI HEOBXOAUMO OTPEeAaKTUPOBaTh.
2. [InA N3MeHeHNA 31eMeHTOB BEKTOpa UCMOoNb3yiiTe pefakTop BeKTopa.
e [lepeaBuHbTE KYpCOP Ha 3MIEMEHT, KOTOpbIi TpebyeTCA U3MEHNTD,
BBEAWTE HOBOE 3HAYEHUE U HaXKMUTe Knasuwy (=).
[AnA KonupoBaHWA COAEPXMMOro BEKTOPHOW BeNUYUHbI (MK
VctAns):
1. VicnonbayiiTe peaakTop BeKTOpa AnA 0TobpaxeHUA BEKTOpa, KOTOpbIi
TpebyeTcA ckonnposaThb.
* Hanpumep, ecnu Heobxoanmo ckonuposaTb VCtA, TO BbinonHuTe
crieayioLLyio onepaumio: (B)(VECTOR) (2] (Data) (1] (VctA).
e Ecnun TpebyeTcA ckonupoBaTb cogepaHue VctAns, TO BbINonHUTe
cnepytolee aAnA otobpaxkeHna akpaHa VctAns: (8)(VECTOR)
(6) (VctAns)=).
2.Haxwmute e (STO) v BbINOMHUTE OLHY M3 HUXKXEU3NOXKEHHbIX
onepauwit, 4To6bl 3aaathb Lenb konuposanua: (@) (VctA), [ (VctB), nnn
(byp) (VetC).
*[lpn aTom 0TO6pPa3UTCA pefakTop BEKTopa C coAepxXaHuem
CKOMMPOBAHHOTO BEKTOPA.

Mpumepbl BbI4UCIIEHUI C BEKTOpamu

Cnepylowme npumepbl ncnonb3ytoT BekTop VctA = (1, 2), BekTop
VetB = (3, 4) us 1 v BekTop VeiC = (2, -1, 2) us L2. MoxHo BBECTH
BEKTOPHYIO BEJIMYMHY MOCPEACTBOM KNasuLL (8)(VECTOR), a 3atem
HaxxaTveM OfHOM U3 credytoLumx Yncnosbix knasuw: (3] (VctA), [@)(VetB),

(3 (VetC).

é 3 3 x VctA (ckanApHoe yMHOXeHMe BekTopoB), 3 x VCtA — VctB
(NpuMep BblYMCNIEHNA ¢ Ucronb3oBaHuem VctAns)
Vet

A3 XVctA[E)
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veTe

=vetBE)

e —

é 4 VctA « VctB (ckanApHoe Npov3BefeHne BEKTOPOB)
verm

(&9 VctA ) (8] (VECTOR) (7) (Dot)VetB (=)

—

é 5 VctA x VctB (BekTOpHOE Npov3BeAeHE BEKTOPOB)
Vet

(AJVctA (X) VciB (=)

e —

é 6 [onyuyeHune abconoTHOrO 3Ha4eHuA BekTopa VctC.
Vet

(Abs)VetC ) @

N —

& Onpepnenerue yrna, o6pasoBaHHoro Bektopamu VctA n VetB oo
Tpex AecATUYHbIX paspanos (Fix 3). X1

A-B (A-B)

|Al1B]

(cos 0 = \(A\ IB)I , KOTOpbIN CTaHOBMTCA paBeH O = cos™

(uooE) (SETUP) (6] (Fix) (3)
VctA & (5) (VECTOR) (@ (Dot)VetB ) &)
—T T

)

Vet FIX

3 (cos™) [ O &

Hay4Hble kKoHcmaHmel

Bo BCTpoeHHOI NamMATY KanbKynATopa CoAepXMTCA 40 Hay4HbIX KOHCTaHT,
KOTOPOe MOXHO MCMOMb30BaTh B NOGLIX PexuMax, Kpome pexxuma BASE-
N. Kaxpana Hay4yHasa KOHCTaHTa 0603Ha4eHa yHWKanbHbIM CUMBOMOM
(HanpuMep ), KOTOPblE MOXHO MCMOMb30BATb B BbIHUCTIEHUAX.

YT06bl BBECTM Hay4HYI KOHCTAHTY B BbIYUCIEHUA, HAXMUTE
(CONST), a 3aTem BBEAUTE ABY3HAYHbI HOMEP, COOTBETCTBYIOLLMIA
TpebyeMoii KOHCTaHTe.
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[inA BBOAA Hay4HOI KOHCTaHTbI Co (CKOPOCTL CBETA B BaKyyme) 1

oTobpaxkeHna ee 3Ha4eHnA

1

(@ (CONST)

e —

o] Math A

@2BEC)E

/ [na BblancneHua Co = % [ MATH |

Eoflo

0] Math A

1 @ (&) (#) (T (CONST) (3] (2] (0)

(CONST)(3) B (10) &

e —

Hwuxe npuBeaeH CNUCOK ABY3HaYHbIX 0603HAYEHWIA, COOTBETCTBYHLIMX

KadK [0/l Hay4HON KOHCTaHTe.

01: (mp) macca npoToHa 02: (mn) macca HeMTpoHa
03: (me) macca aneKTpoHa 04: (mu) macca Mio-me3oHa
05: (ao) paounyc bopa 06: (h) noctoAHHana MNMnaxka
07: (uN) AAepHbI MarHeToH 08: (uB) marneToH Bopa

09: (h) noctosnHas MnaHka B 10: (0t) NOCTOAHHAA TOHKOWA
pauvoHansHoM Buae CTPYKTYpbI
T1: (re) knaccnyeckuit paguye 12: (Ac) anvHa BonHbLI KomnToHa

3MeKTpoHa

13: (Yp) rMpomarHuTHbIA

KO3(PPULMEHT NPOTOHA

: (Acp) AnuHa BonHbl KomnToHa
[NA NpoTOHa

: (Acn) AnuHa BOMHbI
KomnToHaanA HelTpoHa

: (Reo) nocToAHHaA Punbepra

: (u) aTOMHaA eAuHMLA Macchbl

: (4p) MarHUTHbIA MOMEHT
npoToHa

19: (4€) MarHUTHbIA MOMEHT 20: (4n) MarHUTHbLIA MOMEHT
ANEeKTPoHa HeWTpoHa

21: (4t) MarHUTHBIA MOMEHT Mio- 22: (F) nocrosnHan dapaaen
Me30Ha

23: (e) anemeHTapHbIA 3apAg, 24: (NA) noctoAHHaA ABoraapo

26: (Vm) MonApHbIi o6bem
25: (k) noctoAHHaA BonbumaHa 6: (Vm) monap o6wel
naeanbHoro rasa

27: (R) monapHana rasosan
() P 28: (Co) cKOpPOCTb CBETa B BaKyyme
NoCTOAHHAA

29: (C1) nepBanA KOHCTaHTa 30: (C2) BTOpaA KOHCTaHTa
n3nyyeHuna n3nyyenva

31: (c) noctoAHHaA CTtedaHa 32: (g0) AManekTpuyeckan

- BonbumaHa
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33: (tto) MarHMTHaA NPOHMLIAEMOCTb
BaKyyma

35: (g) yckopeHue cBo604HOTO
nageHua

34: (o) KBAHT MarHUTHOrO NMOTOKa

36: (Go) KBAHT MPOBOAUMOCTU

37: (Zo) xapakTepucTu4eckoe
COMNPOTUBIIEHNE BaKyyma

39: (G) rpaBMTaUMoOHHaA
noctoAHHanA HbloToHa

38: (t) Temnepatypa no Llenbcuto

40: (atm) HopmanbHaA aTtmoccepa

3HayeHnA OCHOBaHbl Ha pekoMeHAyeMbix 3HadeHuAx CODATA (mapT
2007).

Mpeo6pasoeaHue eduHUY usmepeHus

KanbkynATop cHabXXeH BCTPOEHHOW CUCTEMOW komaHA npeobpasoBaHnA
eaVHWL U3MEepPEHWA, YTO ynpoLlaeT NepeBof OAHOWM €AVHULbI U3MEPEHUA
B Apyryto. Micnonb3yiiTe KoMaHbl Npeobpa3oBaHnA eAuHUL U3MEepeHnA B
NO6bIX PeXxrMax BbluUCNeHUA, Kpome pexmmos BASE-N 1 TABLE.
YT06bI BBECTU KOMaHAYy npeobpa3oBaHWA €AUMHUL U3MEpPEeHUA B
BblyuCneHns, HaxvuTe [HF) (8] (CONV), a 3aTem BBeauTe ABy3HAYHbINA
HOMep, COOTBETCTBYIOWMIA Tpebyemon komaHae.

/ Yr1o6b1 nepesectn 5 cm B Aronmbl  [INE
1

5 ) (8] (CONV)
T E——
[©@ ) (cmPin)E)

/ Yr1o6b1 nepesectn 100 rpamm B yHumn  [INE
B A

100 (CONV) (2] (& (g»0z) &

/ Y1obbl nepeBecTn Temnepatypy —31°C B wkany no dapeHrenty

8
31 (CONV)B B(°CPrF) B

e —

Hwuxe npuBeAeH CNUCOK ABY3Ha4YHbIX O603Ha‘-|9HI/II7|, COOTBETCTBYHOLNX
KOMaHOam npeoﬁpaaoBaHMH ©0VHUL UBMepeHna.

01:in»cm 02: cm »in 03: ftm 04: m > ft

05: yd»m 06: m»yd 07: mile » km 08: km » mile
09: n mile »m 10: m > n mile 11: acre > m? 12: m2» acre
13: gal (US)» £ | 14: £ »gal (US) | 15: gal (UK) > £ | 16: £ »gal (UK)
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17: pc > km 18: km » pc 19: km/h »>m/s | 20: m/s > km/h
21:0zPg 22:gPoz 23: b > kg 24: kg » Ib

25: atm > Pa 26: Pa P atm 27: mmHg > Pa | 28: Pa » mmHg
29: hp > kW 30: KW » hp 31: kgf/cm? > Pa | 32: Pa P kgf/cm?
33:kgf em»J | 34: I kgf e m | 35: Ibf/in2»>kPa | 36: kPa P Ibf/in?
37:°F»°C 38:°C»°F 39: J »cal 40: cal > J

dopmynbl nepesoja OCHOBaHbl Ha «HaLUWOHANbHbLIA UHCTUTYT Mo
cTaHaapTusauuu n TexHonorun (NIST), cneunanbHoe nspaHue 811
(1995)».

Mpumevanue: [aHHble nepesoga JWcal npuBeaeHsbl Npu TemnepaTtype
15°C.

AuanasoHel 8blYUC/IeHUll, Kolu4ecmeo

3HAaKoe U mo4YyHocmb

[InanasoH BbIpaXeHUA, KONMYECTBO LMCDP, UCMOMb3YEMbIX ANA BHYTPEHHUX
BbIYMCNEHUA U TOYHOCTb BbIYUCIIEHUA 3aBUCAT OT TUMa BbINOMHAEMOro
pacuera.

[Avana3oH BbIYUCIIEHUA U TOYHOCTb

[lnanasoH BbIMUCIEHNA +1 x 107 go +9,999999999 x 10% nunm 0

KonuyecTso undp ana
BHYTPEHHETO BblYMCNeHnAa

15 unchp

TouHoCTb B o6uwem +1 Ha 10 pa3pAaos npu
OTAeNbHOM Bbl4MCNEeHNN. TOHHOCTb
9KCMOHEHLMarbHOro 0TO6paXeHnA paBHa
+1 Ha HaMMeHbLUWIA 3HaYaLmii paspad. B
cnyyae nocneaoBaTeNibHbIX BbIYUCIEHUI
OLMGKM HaKanMBaloTCA.

[nana3oHbl BBOAA M TOYHOCTb BbIYMCIIEHUA

OyHKLUUN
DyHKUMKN [vana3oH 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 1 ans sinx, kpome koraa |x| = (2n-1) x 90.

tanx RAD | Kak u ans sinx, kpome koraa |x| = (2n-1) x /2.

GRA | Kak 1 ana sinx, kpome koraa |x| = (2n-1) x 100.

sin'x

0= =1
cos™'x

tan-'x 0 = |x| = 9,999999999 x 10%
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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
x | < 1x 10"
x! 0 = x = 69 (x ABNAETCA LeNbIM YCNOM)
0=n<1x10°0=r=n
nPr (n, r ABNAIOTCA LENbIMW Ynucnamm)
1 = {nl/(n-r)} <1 x10'°
0=n<1x10°0=r=n
nCr (n, r ABNAIOTCA LieNbIMM Yucnamu)
1=nlrt <1 x10uam 1 = nl/(n-r)! <1 x10'°
, [y| = 9,999999999 x 10%
Pol(x, y) Wl b
VaZ+y? = 9,999999999 x 10%
0 = r = 9,999999999 x 10
Rec(r, 0) ' }
0: Kak n ana sinx
lal, b, c <1x10" 0= b, ¢
o OT06paXkeHne 3HaYeHUN CeKYHS, C OLMBKoM +1 Ha
[eCATUYHBIA paspAa.
x| <1 x10%%°
— Mpeobpa3oBaHrie AeCATUHHOTO 3HAYEHNA <> B
o LIeCTUACCATEPUYHOE
0°0'0" = |x| = 9999999°59'59"
x> 0:-1x10"° < ylogx < 100
) x=0:y>0
x x<0:y=n, m (m, n ABNAIOTCA LenbIM1 Yucnamm)
Oprako: -1 x 10" < ylog |x| < 100
y>0:x*0,-1x10" < 1/x logy < 100
y=0:x>0
X V<O:x=2n+1,M
Voo n

(m =F 0; m, n ABNAKOTCA LieSIbIMW YCamm)
OpHako: -1 x 10 < 1/x log [y| < 100
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MToroBoe 3HaueHne Lesioro Ynucna, YucnuTenb n
ab/(, 3HameHaTesb [OMKHbI 6bITb 10 Undp MM 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 rnog 3arnasnem «[uanasoH
BbIYWCMEHNA U TOYHOCTb», BbILLE.

o dyHKUuuM Tuna x’, *;/7, 3y, x1, nPr, nCr TpebyloT BHyTPEHHMX
HenpepbIBHbIX BbIYMCIIEHUI, KOTOPbIE MOTYT MPUBOAUTL K HAKOMMEHMo
OLUMGOK NPU KaXAOM BbI4UCNEHNN.

*B6n13n 0cobbix TOYEK U Todek nepermba yHKUUA OWUBKK Takxe
HaKanIMBaloTCA 1 MOryT AOCTUraThb 6OMbLLON BEMNYMHbI.

¢ [InanasoH pe3ysbTaToB BbIYUCIEHWUIA, KOTOPblE MOTYT OTO6paXkaTbCA
B hopMe T, MCMIONb3YA ecTeCTBEHHOe OTobpaxeHMe paseH x| < 10°.
OpHako, 0bpaTuTe BHUMaHUe, YTO BHYTPEHHAA OWKUOKa B BbIYUCIIEHUN
MOXeT c/enaTb HEBO3MOXHbIM 0TOBpaXKeHe HEKOTOPbIX Pe3ynbTaToB
BblYMCIEHNA B hopme . OHa Takxke MOXET Bbi3BaTb OTOOpaxeHue
pe3ynbTaToB BbIYMCIIEHWUI, KOTOPbIE AOMKHbI BbIBOAUTLCA B hopme
[ECATUYHON Apobu, B hopme 7.

Korza Bo BpemsA BbIMMCIIEHWUA MO KaKON-nMb0o NpUKHe NOABNIAETCA OLLMOKa,
KanbKynATop 0To6pa3nT cooblieHne o6 owmbke. MimetoTca asa cnocoba,
YTOObI BBINTW 13 COOBLLEHNA Avcnen ob owmbke: HaxaTue Ha knasuwy @
unu & AnA 0TOBPaKEHNA MeCTa OLUMBKM, UK HaxaTue [NA O4NCTKM
COOBLLEHNA 1 BbIYUCTIEHNA.

OTo6pakeHne mecrta oWn6KU

Korga oTobparkaeTtcA coobLieHne 06 ownbke, HaxMuTe @ unu @, 4To6bI
BEPHYTbCA Ha 9KpaH BbIYUCMEHNA. Kypcop ByAeT HaxoAuTbCcA B MECTe
ownbKuM, roToBbIN K BBOAY. BbiNONHWTE HeobxoauMble UcnpaBneHna B
BbIPaXXEHUM 1 3aryCTUTe pacyeT CHoBa.

/ Mpu BBOAE 14 + 0 X 2 = No owwmbke BMecTo 14 +10x 2= [0
0] Math

1“EIX2E
@ wmw |

® (Wm @)
m © wmal

@13

Ouuctka coobuieHunn o6 ownbke

Korpa otobpaxaetca coobuieHne 06 owunbke, HaxmmuTe , 4TObbI
BEPHYTLCA Ha 9KpaH BbluucrneHnA. ObpaTuTe BHUMaHME, YTO 3TO Takxke
o4umaeT BbipaXkeHue, cogepxxatliee OLIJI/IGKy.
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CoobweHunA 06 owmnbkax

MaTtemaTtu4yeckan owubka (Math ERROR)

MpuunHa:  MNpoMeXyTOYHbIA NN NTOrOBbLIN Pe3ynbTaT BbIMOMHAEMOro
BbI4YNCeHNA BbIXOAUT 3a npeaesnbl A0NyCTUMOro auanas3oHa. ® BBe.quHoe
3HayYeHVe BLIXOAUT 3a npeaenbl AOMNYCTUMOrO Auanas3oHa (0CO6eHHO B
cnyyae thyHKLWiA). © BbINonHAEMOe BbIHUCNIEHNE COAEPXKUT 3anpeLLeHHyto
mMaTemaTU4ecKyto onepaumio (AeneHne Ha HoMb 1 Ap.).

YcTtpaHeHue: ® [poBepuTb BBEAEHHbIE 3HA4YEHWA, COKPATUTb YNCIO Lndp 1
BbIMOSTHUTb Bbl4MCIEHNE eLle pas. ® Ecnu B kayecTBe aprymeHTa d)yHKLI,I/II/I
6epeTcA coaepXXMMOoe He3aBUCUMON NamMATN MU NepemeHHan, ybeamTecs,
YTO OHW HAaXOAATCA B JONYCTUMOM ANA (YHKLMM NHTEepBane.

Owwubka B cteke (Stack ERROR)

I'Ipw-mua: © BbINONHEHWE BbIYWUCNEHUA BbI3BaO npeBbllleHne eMKoCTU
YMCNOBOro CTeKa unu cteka KomaHz. ® BbinonHeHue BblYMCIEHNA BbI3BANO
npesbilleHne eMKOCTN CTeKa MaTpuy Unu BeKTOPOB.

Yc'rpaHeHue: 4 yﬂpOCTI/ITb Bblpa>keHne Tak, YTO6bI €ro BblyUcneHne
He BbI3bIBANO MNpeBbllEeHNe eMKOCTW cTeka. ® [onpo6osaTth pasbuTb
BblYMCNEHNe Ha ABe v 6onee YacTei.

CuHTakcuyeckan owubka (Syntax ERROR)
MpuuumHa: Npobnema ceA3aHa ¢ POPMATOM BbINOMHAEMOrO BbIYUCIEHNA.
YcTpaHeHue: BHecTy Heobxoaumble ucnpasneHnaA.

Owwnbka aprymeHnTa (Argument ERROR)

MpuyunHa: MNpobnema cBA3aHa C apryMeHTOM BbIMNONHAEMOro
BbIYVCNEHNA.

YcTpaHeHue: BHecTn Heob6XxoanMble UcnpaBneHnsa.

Owwnbka usmepeHus (Dimension ERROR) (Tonbko B pexxumax
MATRIX u VECTOR)

MpuuuHa: * [lnA mMaTpuubl NN BEKTOpa, KOTOpPbIA TpebyeTcA B
BbIYUCNEHUAX, He 3a4aH0 U3MepeHue. ® B AaHHOM BbIHMCNEHUU HENb3A
MCcnonb30BaTb MaTpuuy UM BEKTOP AAHHOMO U3MEpPEeHUA.

YcTpaHeHue: ¢ 3ajaiiTe n3mepeHue AnA BEKTopa UMM maTtpuubl 1
NOBTOPUTE BblHUCIIEHME. ® ﬂposepre Pa3MepHOCTb MaTpuLbl NI BEKTOpa,
4TO6bI YCTaHOBUTb UX COBMECTUMOCTb C TEKYLLMM BblYUCNIEHNEM.

Owwubka nepemeHHoi (Variable ERROR) (Tonbko anA ¢yHkuun
SOLVE)

npwmna: ° He 3a[aHa pelwlaeman nepeMeHHaA U B BBE4EHHOM ypaBHEHUN
OTCYyTCTBYeT nepemeHHanA X. e 3a,ElaHHaF| ANA peweHnAa nepemMeHHaA
OTCYTCTBYET B ypaBHEHWN.

YcTtpaHeHnue: ¢ Ecniv He ykasaHa peluaeman nepemMeHHan, To ypaBHeHne
[OMKHO coaepaTb nepemeHHyto X. ® 3ajante B KayecTse peluaemon
NnepeMeHHON, NepPEeMEHHYI0 COLEPXKALLYIOCA B YPaBHEHNN.

Owmnbka «HeT peweHuna» (Can’t Solve) (Tonbko anA yHKuun SOLVE)
MpuunHa: KanbkynATop He MOXeT HalTu peLleHune.

YcTpaHeHue: © [poBepbTe ypaBHeHWE Ha Hannyne ownbok.  Beeaute
3HayeHne pellaemMoii nepemMeHHON 6nm3koe K 0XMAaeMOMy PeLIeHUIO 1
NOBTOPUTE BbIYWCNEHNE.

Owwnbka nepenonHeHus namaTu (Insufficient MEM)
Mpuunna: Kondburypauva napameTtpos B pexume TABLE cospana anAa
Tabnuubl 6onee 30 3HaveHu X.
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YcTtpaHeHue: Cy3uTb WHTepBan pacyeTa Tabmuubl NyTemMm U3MeHeHuA
3HAYeHUIn HaYabHOro, KOHEYHOTO, Lara U MOBTOPUTH BbIYUCTIEHNE.

Owwnbka BpemeHu BbluucneHua (Time Out)

MpuuuHa: Tekylwee auddepeHumanbHoe UM NHTerpanbHoe BblYUCNeHne
3aBepLUaeTCA [0 BbINOMHEHUA YCIOBUI OKOHYaHUA pacyeTa.
YctpaHeHwue: MonpobyinTte yBennunTb 3HadeHue fol. O6patuTe BHAMaHVe,
YTO NPV STOM YMEHbLLAETCA TOYHOCTb PELLEHMUA.

IMeped mem, Kak npednonoXxxume,

Ymo KaJ1bKy1amop HeucnpdaegeeH...

Ecnu Bo3HuknNa OLLII/I6Ka, a TakXe ecnu nofydYeHbl HeoXUaaHHble
pe3ynbTaThbl, BbINONMHUTE HUXXeonucaHHble AeﬁCTBMH. Ecnmn 0AHO AeﬁCTBMe
npo6nemy He yCTpaHAET, NepenanTe K creaytoLlemy.

O6paTuTe BHUMaHWE, 4TO Nepes BbINOMHEHWEM 3TUX AEWUCTBUN HYXHO

COXpaHUTb OTAEe/bHbIE KOMUN Ba>KHbIX AAHHbIX.

. MpoBepuTb, He CoAepPXMT NN BbIpaXKeHWe OLIMBOK.

.Vﬁe,qmbcn, 4yTO I/ICI'IO!'IbGyeMbIVI PexumMm COOTBeTCTByeT BUAY BUAY
BbIMNOIHAEMOro BblHUCNEHUA.

.Ecnu BbllWeonucaHHble AeNCTBUA NPOBNEMy He YCTPaHAIOT, HaxaTb
Ha knasuwy (0. KanbkynATop BOWAET B PEXWUM CaMOMpPOBEPKM Ha
npeameT NpoBepKn HOpManbHOW paboTbl yHKUMIA. Mpy 06HapyXKeHUM
KanbKyNATOPOM HapylieHnsa B paboTe aBTOMaTUYECKM BbIMOMHAETCA
nHIgManmn3auma pexxuma BbIYVCNIEHNI C OHUCTKOM COAEePXXUMOro NamATU.
ﬂOI‘IOﬂHVITeﬂbeIe cBeneHunA 06 NHUUManu3npyemMbix napameTpax, CM. B
pasgene «HacTpoika Kanbkynatopas.

. V]HMLLIAaJ'IMBIApOBaTb BCe peXXnmbl 1 napameTpbl HaCTpOﬁKM, BbINONHAA
cnepytowme onepauvv: [ (8] (CLR) (@) (Setup) &= (Yes).

MoTyckHeHne uMgp Ha aucnnee aaxe B MecTax co cnabbiM OCBeLeHneM,
a TakXxe OTCYTCTBME MHAVKALMKM Cpady NoCre BKIIOYEHNA KanbKynAaTopa
yKasblBaeT Ha paspaaky 6atapeun. Ecnv aTto cny4unnoch, 3ameHunTe 6atapeto
HOBOW.
BaxxHo! Bblemka n3 kanbkynAtopa 6atapeu Bbi3blBaeT O4UCTKY NaMATK.
1. [INA BbIK/IOHYEHNA KarbKyNATOPa HaXXMUTE KnaBuLwin (st (OFF).

* Bo n3bexkaHve Cy4anHoro BKOYEHWA NUTaHUA Npu 3aMmeHe

6aTapeu CABUHYTH KPbILLKY KaslbKyNATOpa crnepeau.

2. CHUMUTe KpbILLKY U 3aMeHUTe 6aTapeto, cobntonan nonapHoOCTb

(nntoc (+) U MUHYC (-)).
3. YcTaHoBUTE KPbILWKY Ha MECTO.
4. VIHmumanuaunpyiite KanbKynaTop: (@) (CLR) (B (All) ) (Yes)

© He nponycTuTe BbILEYNOMAHYThIiA wwar!

Omeemol Ha munu4Hble 80onpocsbi

H Kak MOXHO BbIMONHATL BBOA M Bu3yasibHOe npeacTaBlieHue
pe3ynbTaToB TaK )Xe, KaKk Ha MoAenu, KoTopaAa He uUmeeT
ecTecTBEHHOro otobpaxxeHna?

HaxmuTe cneaytowme knasuwu: (s (SETUP) @ (LinelO).
MoapobHble cBeaeHuA CM. B pasaene «Hacrpovn(a KanbKynartopa».
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H Kak MOXXHO n3meHuTb hopmat Apobu B pesynbTaTe Ha AECATUHHbIN
cthopmat?
Kak mo)xHO uameHutb chopmat aopobu pesynbrata, npoM3BoauMoro
onepauuei geneHus Ha AeCATUYHbIA hopmaT?
Cwm. «[NepekntoyeHne oTobpaXeHnA pe3ynbTaToB BbIHACTIEHNI».

H B 4yem pasHuua Mexay namATblo Ans, He3aBUCUMOW NaMATbLIO U
namMATbIO NepemMeHHbIX?

Kaxabli ©3 aTux TUNOB NamATW AENCTBYET NoAobHO «KOHTEenHepam»
[iNA BPEMEHHOrO XpaHeHNA OAHOrO 3HaYeHNA.

MamaTtb Ans: CoxpaHAeT pe3ynbTaT MOCNeAHEro BbIMOMHEHHOro
BbluMCneHnA. Vicnonb3ayinTe aTy namMATh AN1A NepeHoca pesynbTarta 0fHoOro
BbIYWCNIEHNA B CrieayioLlee.

HesaBucuman namaThb: Vicnonb3yite aTy namATb A1A CyMMUPOBaHWA
Pe3ynbTaToB HECKONbKUX BbIHUCMEHNIA.

MamATb nepemeHHbIX: 3Ta NaMATb NPUHOCUT MONb3Y, Koraa TpebyeTcA
MCMOMb30BaTh O[HO 1 TO € 3Ha4eHne HECKOMbKO pa3 B OAHOM unm 6onee
BbIYVCMEHNAX.

H KakoBa nocnefoBaTenbHOCTb HaXKaTUA KnaBull AnA nepexopaa
13 pexxuma STAT unu pexxuma TABLE B peXxxum, B KOTOPOM MOXHO
BbINOJNHATbL apumeTUHECKNe pacyeTbl?

HaxwuTe (@) (COMP).

B Kak MOXHO BEpHYTb KallbKyNIATOP K €ro nepBoHavanbHbIM
napameTpam no ymos4aHuio?

BbinonHuTe cnegytowwme onepauuu: (s (8] (CLR) (1] (Setup) (E) (Yes)

H Moyemy npu BbIMONMTHEHUM BbIYUCIIEHUA DYHKUMIA A nony4yaro

pesynbTar cosep 0 OTJ # OT MONy4YeHHOro
Ha paHee BbINyLWEHHON MoAeNu KanbKynaTtopa?
B mMopenu ¢ ecTecTBeHHbIM 0TOBpaXkeHNeM 3a apryMeHToM chyHKLMM,
MCMonb3ylollen Kpyrnble CKoBKM, AOMKHa CnefoBaTh 3akpbiBatolan
ckobka. lMponyck HaxaTuA Ha rocrne aprymeHTa AnA 3akpblTuA
KPYIbIX CKOBOK MOXET Bbl3blBaTb HEBEPHBIE 3HAYEHUA UMW BbIPAXXEHNA
6yayT BKIIIOYEHbI B KA4YECTBE YacTy apryMeHTa.

Mpumep: (sin 30) + 15 XX
PaHee BbinyweHHan Mogens (S-VPAM): EW30@B 15 15.5
Mopenb ¢ ecTeCcTBEHHbIM OTOBpaXKeHnem:
ME o 30 15 15.5
I'Iponch HaxartmAa , Kak nokasaHo Huxe, NpuseaeT K BblpaXXeHUo 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 X301, [T, 1. and X1 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.

@) (3)(CLR) B (A E) (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
S

* Evenif the calcul: is operating normally, replace the battery at least
once every three years (LR44 (GPA76)) or two years (R03 (UM-4)).

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.

* Do not subject the calculator to ive impact, pressure, or
bending.
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* 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 [0N) to turn on the calculator.
Press [ &9 (OFF) to turn off the calculator.

Auto Power Off

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

Adjusting Display Contrast

Display the CONTRAST screen by performing the following key operation:
(=) (o) (SETUP) ® (€] (4CONTP). Next, use @ and ® to adjust
contrast. After the setting Is the way you want, press [&d.

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. m

The following shows what the different colors of the
alternate function key text mean. Keycap function

If key marking text

is this color: It means this:

Press (@) and then the key to access the
Yellow applicable function.

Press and then the key to input the
applicable variable, constant, or symbol.

Red

Purple (or enclosed
in purple brackets)

Green (or enclosed in
green brackets)

Enter the CMPLX Mode to access the function.

Enter the BASE-N Mode to access the function.
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Reading the Display

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

Input expression frrmnen Indicators

I ) Ml A [A]
Bl T, 12) Poiti. 414213
r=2,8=45

Calculation result

« If a > 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

Means this:

The keypad has been shifted by pressing the @#) key. The
8 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 (@) feg (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 ).

STAT The calculator is in the STAT Mode.
CMPLX | The calculator is in the CMPLX Mode.

MAT The calculator is in the MATRIX Mode.

VCT The calculator is in the VECTOR Mode.
The default angle unit is degrees.

The default angle unit is radians.
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.

@E|E

Calculation history memory data is available and can be
VA replayed, or there is more data above/below the current
screen.
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The display currently shows an intermediate result of a

Disp 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.

Some of the calculator’s operations are performed using menus. Pressing

(%< or (g, 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 comer 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 @ (compP)
Complex number calculations @) (CMPLX)
Statistical and regression calculations B)(STAT)
Calculations involving specific number

systems (binary, octal, decimal, (@) (BASE-N)
hexadecimal)

Equation solution (B)(EQN)
Matrix calculations (ucot) (€) (MATRIX)
Generation of a number table based on an

expression @ (TABLE)
Vector calculations (8)(VECTOR)

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

Configuring the Calculator Setup

First perform the following key operation to display the setup menu:
(s##7) @23 (SETUP). Next, use ® and @ and the number keys to configure
the settings you want.

Underlined (___) settings are initial defaults.

[MthiO (2)LInelO Specifies the display format.
Natural Display (MthlO) causes fractions, @z G wma
irrational numbers, and other expressionstobe g+%

displayed as they are written on paper.
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Linear Display (LinelO) causes fractions and B} a
other expressions to be displayed in a single |449+243
line.

22415

Note: « The calculator switches to Linear Display automatically whenever
you enter the STAT, BASE-N, MATRIX, or VECTOR Mode. * In this manual,
the symbol next to a sample operation indicates Natural Display, while
the A symbol indicates Linear Display.

3)Deg (a)Rad (5)Gra Specifies degrees, radians or grads as the angle
unit for value input and calculation result display.
Note: In this manual, the ¥ symbol next to a sample operation indicates
degrees, while the [ symbol indicates radians.

(€)JFix [@Sci (BNorm 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: I3 100 + 7 = 14.286 (Fix 3)

1429 (Fix2)
Sci: The value you specily (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: I3 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 10" (Norm 1)

0.005 (Norm2)

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

& BICMPLX (T)a+bi; (ZJr£0 Specifies either rectangular coordinates
(a+bi) or polar coordinates (r£6) for EQN Mode solutions.

® [B)STAT (IJON; [2JOFF Specifies whether or not to display a FREQ
(frequency) column in the STAT Mode Stat Editor.

& (B)Disp (Dot ; (Z)JComma 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 (;).

@ (€) «CONTP  Adjusts display contrast. See "Adjusting Display
Contrast” for details.
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Initializing Calculator Settings

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

) (@ (CLR) [ (Setup) E) (Yes)

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 + 10X 3) = 120

4 (X 30 (X] 30 10 3
REXNHOREB0RIME [, 1 %caneis
ot
= - 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), scientific constants, = or e.

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

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

example. - 0 wna
4EIMOIOEI0EIE 431300 (30+10x3
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 M when there are
10 bytes or less of allowed input remaining. If this happens, end calculation
Input and then press =].

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.
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1st | Parenthetical expressions

Functions that require an argument to the right and a closing
2nd Syl ;
parenthesis “)" following the argument.

3rd Functions that come after the input value (x2, 3, X, x!, *' ", °, ", 5,
%, »1), powers (x*), roots (&)

4th | Fractions

Negative sign (=), base-n symbols (d, h, b, 0)
Note: When squaring a negative value (such as -2), the value
being squared must be enclosed in parentheses ([Q )2 ) &3
Sth [&)). Since a2 has a higher priority than the negative sign,
inputting [©) 2 (@) (&) 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 Metric conversion commands (cmPin, etc.),
STAT Mode estimated values (£, §, &1, £2)

7th | Multiplication where the multiplication sign is omitted

Permutation (nPr), combination (»Cr), complex number polar
coordinate symbol (£)

9th | Dot product (-)

10th | Multiplication, division (x, <)

11th | Addition, subtraction (+, =)

12th | Logical AND (and)

13th | Logical OR, XOR, XNOR (or, xor, xnor)

8th

Inputting with Natural Display

Selecting Natural Display makes it possible to input and display fractions and
certain functions (log, x?, X%, x*, Vm, Va, WG, X', 10%, €%, |, d/dx, I, Abs) just
as they are written in your textbook.

2+V2 pmm
/ 1++2 ol G waa
4+
E2BE20O®1B@ER2E (157

{Z

Important: < Certain types of expressions can cause the height of a
calculation formula to be greater than one display line. The maximum
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 (Z) 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.
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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 g, for example, you can make
it the argument of v, resulting iny/-Z .

(] g 5

a _7_ = 7
/ Toinput 1 + 3 and then change it to 1 “/'6—

1B7@®6 1+%‘

@ @@ @ @(INS)

1+

As shown above, the value or expression to the right of the cursor after
(=) ©8) (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: (&),
6B B (&), 0 ED(E-), @ @), 6 G (10%), 6 im)(e
@. @) @(Va). &) @ (Abs).

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 5] ) (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 itis directly to
the right of the character or function you want to delete, and then press @g).
In the overwrite mode, move the cursor so it is directly under the character
or function you want to delele and then press [&).

To insert a ch orf ion into a jon: 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 .

TogglingCalculations Results

While Natural Display is selected, each press of &3 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.
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VATE %n =0.5235987756 [T
ER @)@ 6 B +x & 0.5235987756

/) (V2 +2)x V3 =y + 2/3 = 5.913501358
N@E2F20R@IE 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.

Va 1+5=o.z=%
13856 0.2

145

6]

134@56 145 0.2

Important: « Depending on the type of calculation result that is on the display
when you press the 63 key, the conversion process may take some time
to perform.  With certain calculation results, pressing the key will not
convert the displayed value.

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

Basic Calculation

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

/%+‘§=%m 2@3OB1@268 %
o ®2@30EE1®28 .g.

2@3B1®2E 746

/4-3% -+ [ «E@BEH=3)3601026 %
iEI@m1@2E 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 b i i and mlxed
fraction format: Perform the following key operahon [Eﬂ E(a—a—

To switch a calculation result between fraction and decimal format:
Press 3.

57



Percent Calculations

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

/) 150x20% =30 150 (%) 20 @8 (O (%) E 30
/ Calculate what percentage of 880 is 660. (75%)
660 (3) 880 @A) (O (%) 75

/ Increase 2500 by 15%. (2875)

2500 (@) 2500 (%) 15 @ (O (%) B 2875
/) Discount 3500 by 25%. (2625)

3500 (= 3500 (%) 25 @ [0 (%) B 2625

Degree, Minute, Second (Sexagesimal) Calculations
Performing an addition or subtraction operation between sexagesimal values,
or a multiplication or division operation betv a imal 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) f=) {minutes} £
{seconds} (4.

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

/) 2°20°30" + 39°30" = 3°00°00”
2632063303 B O0EI39EI30E  3°007
/ Convert 2°15°18" to its decimal equivalent.
215 18EE 2°1518”
(Converts sexagesimal to decimal.) £3 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 =).
/) 3+3:3x3 3@EI@ME)IE®IE 6
8] 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.
12343 1234
5 1.234x10°
1234x10°
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/ Transform the value 123 to engineering notation, shifting the decimal
point to the left.

1233 123

) 89 (<) 0.123x10°

®(«) 0.000123x10°

Calculation History

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

P 1+1=2 1313
24+2=4 2@263
3+3=6 3@3IE

(Scrolls back.) @
(Scrolls back again.) @
Note: Calculation history data is all cleared whenever you press [0H), when

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

NAEOBDN

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 4@3@253 145
4x3-71=49 (Continuing) @EEEEE71E 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/ Todivide the result of 3 x 4 by 30

swem 19
0] A

(Continuing) ()30 &) Ang=30
0.4
4 123+ 456 =579 128@4s6@ [ 579
789 -579 =210 - —
(Continuing) 789 =) () & 789-Ans
210
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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@ 5@ E(STO)ES(A) 8

/ To multiply the contents of variable A by 10
(Continuing) BrX10E 80

/ To recall the contents of variable A (Continuing) ©A)
/ To clear the contents of variable A 0 ) &Y (STO) (@) (A)

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 &) G (STO) ) (M) 0
/ Toaddtheresultof 10x5toM  (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 &g, 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)

Function Calculations

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

=: ris displayed as 3.141592654, but & = 3.14159265358980 is used for
intemal calculations.

e: e is displayed as 2.718281828, but ¢ = 2.71828182845304 is used for
intemnal 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 Eg. The angle unit
setting does not affect calculations. See Z2.
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*,, 9: These functions specify the angle unit. ° specifies degrees, ' radians,
and 9 grads. Input a function from the menu that appears when you perform
the following key operation: (@) (ies) (DRG ). See Z3.

10", e": Exponential functions. Note that the input method is ditferent
depending upon whether you are using Natural Display or Linear Display.
See Z4.

log: Logarithmic function. Use the (&g 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 Zs.

x2, X3, x% va, YWa, W5, x7': Powers, power roots, and reciprocals. Note
that the input methods for x*, v, 3vm, and "< 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: x?,
23, x%, ', If you input 2(Z] (@, for example, the final () will be ignored. To
input 2’2, input 2(z3, press the @ key, and then press (z3.

J#=: Function for performing numerical integration using the Gauss-Kronrod
method. Natural Display input syntax is j: flx) while Linear Display input
syntax is I( f(x), a, b, tol). tol specifies tolerance, which becomes 1 x

105 when nothing is input for tol. Also see “Integration and Differential
Calculation Precautions” and “Tips for Successful Integration Calculations”
for more information. See /8.

d«¥: Function for approximation of the derivative based on the central
" . . . d .
difference method. Natural Display input syntax is e S(x)| .o While

Linear Display input syntax is %( f(x), a, tol). 10l specifies tolerance,
which becomes 1 x 10~ when nothing is input for 7ol. Also see “Integration
and Differential Calculation Precautions" for more information. See Zs.

b
Ew=: Function that, for a specified range of {x), determines sum 2 (f(x))

b
= fla) + fla+1) + fa+2) + ...+ fb). Natural Display input syntax is X (f(x)),
t=a
while Linear Display input syntax is £(/{x), 4, b). a and b are integers that
can be specified within the range of -1 x 10 < a = b < 1 x 10%. See

Note: The following cannot be used in f{x), a, or b: Pol, Rec, J, didx, X.

Pol, Rec: Pol converts rectangular coordinates to polar coordinates, while
Rec converts polar coordinates to rectangular coordinates. See A1 .

Pol(x, y) = (r, 6) Rec(r, 6) = (x, y) Specify the angle unit before
: Y

- o performing calculations.
b The calculation result for r and ¢
5 P ’ and for x and y are each assigned
e respectively to variables X and Y.
g " X E X Calculation result 0 is displayed
Rectangular Polar in the range of -180° < 6 =
Coordinates (Rec) Coordinates (Pol)  180°.
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x!: Factorial function. See 2.

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

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 Aa.

Ranint#: Forinput of the function of the form Ranlint#(a, b), which generates
a random integer within the range of a to b. See /1s.

nPr, nCr: Permutation (nPr) and combination (nCr) functions. See @.

Rnd: The argumentof 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) intemally 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 Ai7.

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 [g.

Integration and Differential Calculation Precautions

« Integration and differential calculations can be performed in the COMP
Mode (g (3]) only.

« The following cannot be used in fx), a, b, or tol: Pol, Rec, |, didx, X.

* When using a trigonometric function in fx), specify Rad as the angle
unit.

* A smaller fol value increases precision, but it also increases calculation
time. When specifying rol, use value that is 1 x 10~ or greater.

Precautions for Integration Calculation Only

« Integration normally requires considerable time to perform.

« For f{x) < 0 where a = x =b (as in the case of ID 3x*— 2 =-1), calculation
will produce a negative result.

« Depending on the content of f{x) and the region of integration, calculation
error that exceeds the tolerance may be generated, causing the calculator
to display an error message.

Precautions for Differential Calculation Only

« If convergence to a solution cannont be found when rol input is omitted,
the rol value will be adjusted automatically to determine the solution.

* Non-consecutive points, abrupt fluctuation, extremely large or small points,
inflection points, and the inclusion of points that cannot be differentiated,
or a differential point or differential calculation result that approaches zero
can cause poor precision or error.
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Tips for Successful Integration Calculations

When a periodic function or integration interval results in positive and
negative f{x) function values

Perform separate integrations for each cycle, or for the positive part and the
negative part, and then combine the resuits.

S(x)y b ¢ b
/\ [, s = [ s ¢ sy
LS Positive Negai Positive Part Negative Part
| < b (S Positive) (S Negative)

When integration values fluctuate widely due to minute shifts in the
integration interval
Divide the integration interval into multiple parts (in a way that breaks areas
of wide fluctuation into small parts), perform integration on each part, and
then combine the results.

@

‘ /\/me I: Sxydx = I S+ J:j(x)dt e
e

o] « = = » x

Examples
21 sin3c=05 [MEE @O0 0.5
sin”'0.5=30° [MAEX ) EA(sIn)05DE 30
22 sinh1=1.175201194 3 @ (sinh)1 0 & 1.175201194
cosh™1=0 B(cosh"H 1 D= 0
23 ri2radians = 90°, 50 grads = 45° |71
@ 657 69 (v) G2 2 (D) @) () (DRGH) 2 () B 90
50 @A) () (DRG») 3 () B 45
é To calculate €* x 2 to three significant digits (Sci 3)
@) @2 (SETUP) @ (Sci) @
@(5®E2E  2.97x10?
ma EAEMSOXE2E  2.97x10?
s 10g,,1000 = log 1000 = 3 &) 1000 D & 3
log,16 = 4 =28 016D B 4
| MATH 20163 4
A To calculate In 90 (= loge 90) to three significant digits (Sci 3)
() @03 (SETUP) (@) (Sci) 3) (DEMDIS] 4.50x10°
21 12x10°= 1200 EGT1 12 10@3E 1200
(+1y2=16 O 1@ O@E2E28 16
(5%)° = 15625 OsE0E® B 15625
Yaz2 =2 ERE ") 5®3REB 2
SERE@(Vo)R20 B 2
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To calculate y2 x 3(= 3v2 = 4.242640687...) to three decimal

places (Fix 3)
E9)@)(SETUP)@(FiE [RE @2&X3E 3vV2
B E 4.243
@20 X3IE 4.243
L8 [inw =1
B W@ @O X)) ® 1 W [ () & 1
[ LNE | (@ (@) @ O (X) O =1 BI(.)
1 @3 () i) (@39 (e) ) B 1
ZQ To obtain the derivative at point x = /2 for the function y = sin(x)
 Rad |
EF @ (&) 6 @R 01X D
®© @ @@ (M®2E 0
[ LNE | &) @ (fr) 6n) @23 0 (X) B
&7 ()66 @ (@20 E 0
pAL ii(,\w 1)=20
[l EE)E=-)EOXB1I®1®5E 20
@) @D (E=) @8 0 (X) @ 1 68 ()1
EBE)SDE 20

éﬁ To convert rectangular coordinates (V2 , v2 ) to polar coordinates
 Deg |

&) BPE2®EDIE2®DE r=2,0=45
0O EBENE@20EE0(0)@200E r= 2
0= 45

To convert polar coordinates (V2 , 45°) to rectangular coordinates

LNl 5 E(Rec)@2® @ 0)()45 00 B X=1,Y=1

Lz 5+3)1-40020 EO5BIO@BDWE 40320
213 2-71x2=10

EREB(AbS)2B7® X 23 10

LN | &) &8 (Abs)2 7 ) X 23 10
Zg To obtain three random three-digit integers

1000 @A) () (Ran#) E) 459

8] 48

8] 117

(Results shown here are for illustrative purposes only. Actual results will differ.)
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AE To generate random integers in the range of 1t0 6
B(Ranint) 1 @I ()6 I B
S]
B]

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

- N

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

Permutations: 10 @) X) (nPr)4 & 5040
Combinations: 10 @A) () (#Cr)4 &) 210

éﬂ 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
) @29 (SETUP) (8) (Fix) B 10E33X3E 10.000
@)@ ((Rnd)10 D3I X3E 9.999

Complex Number Calculations
{CMPLX)

To perform complex number calculations, first press (g (2) (CMPLX) to
enter the CMPLX Mode. You can use either rectangular coordinates (a+bi)
or polar coordinates (r£6) to input complex numbers. Complex number
calculation results are displayed in accordance with the complex number
format setting on the setup menu.

/ (2 + 6i) + (2i) = 3 — i (Complex number format: a + bi)
M2@6@ODNE 020D B 3

/ 2 £45=v2 +v2i G X (Complex number format: a + bi)
2@ @) ()45 3 V2 +V2i

/ V2 + V2i =2 « 45 IS0 B (Complex number format: r£0)

@F2®BHE2®)NE 2,45
Note: ¢ If you are planning to perform input and display of the calculation
result in polar coordinate format, specify the angle unit before starting the
calculation. * The @ value of the calculation result is displayed in the range
of —180° < § = 180°. * Display of the calculation result while Linear Display
is selected will show @ and bi (or r and 6) on separate lines.

CMPLX Mode Calculation Examples
L -iy= %+%i (Complex number format: a + bi)

01E80DDE 1+
Z (+ip+(1-ip=0 CQI
O1EENIEE01E8ODEE 0
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To obtain the conjugate complex number of 2 + 3i (Complex
number format: a + bi)

(&) (2)(CMPLX) () (Conjg)2 B 3 @8 () D B 2-3i

/ To obtain the absolute value and argument of 1 + i [0 B3]
Absolute Value: B (Abs)1 BB V2
Argument: @) (2) (CMPLX) @ (arg) 1 B @3 () D & 45

Using a Command to Specify the Calculation Result
Format

Either of two special commands (»r£6 or »a+bi) can be input at the end
of a calculation to specify the display format of the calculation results. The
command overrides the calculator's complex number format setting.

P V2 +V2i=22452245=V3 +VZi [EHET
@=2® B@E2® & 60)EI @ (CMPL) R (> r<0)E 2,45
2 &) [©)(2) 45 @8 @ (CMPLX) @) (»a+bi) &) V2 +V2i

Using CALC

CALC lets you save calculation expressions that contain variables, which you
can then recall and execute in the COMP Mode (@) (1)) and the CMPLX
Mode (=) (2]). The following describes the types of expressions you can
save with CALC.

* Expressions: 2X + 3Y, 2AX + 3BY + C, A + Bi

* Multi-statements: X + Y : X (X +Y)

« Equalities with a single variable on the left and an expression including
variables on the rightt A=B+C,Y=X*+X+3
(Use ©)(=) to input the equals sign of the equality.)

/ To store 3A + B and then substitute the following values to perform
the calculation: (A, B) = (5, 10), (7, 20)

a

s merBmae | H
" a  wa
) _“I
0
Prompts for input of a value for A Current value oll A
0 Mt A
5@108 3A+B
25
G waa
A?
&g (or &)
5
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78203 |A*E

41

To exit CALC:

To store A + Bi and then determine V3 + i, 1 + V31 using polar
coordinates (r£6) X1

@ (EMPLY) [ - e ©
monwemaesn| Y
& @ (CMPLX) B (»r£0)

@@ImE1E®  2:30]
Be®)B@08] 260

To exit CALC:

Note: During the time from when you press [ until you exit CALC by
pressing (&g, you should use Linear Display input procedures for input.

Using SOLVE

SOLVE uses Newton's Law to approximate the solution of equations. Note
that SOLVE can be used in the COMP Mode (@2 (3]) only.

The following describes the types of equations whose solutions can be
obtained using SOLVE.

» Equations that include variable X: X2 + 2X - 2,Y = X + 5, X = sin(M), X
+3=B+C
SOLVE solves for X. An expression like X* + 2X — 2 is treated as X* + 2X
-2=0.
* Equations input using the f
varlable}
SOLVE solves for Y, for example, when an equationis input as: Y = X + 5,
Y
Important: e If an equation contains input functions that include an open
parenthesis (such as sin and log), do not omit the closing parenthesis.
* The following functions are not allowed inside of an equation: J, dldx, %,
Pol, Rec.

ing syntax: {eq b {

4 Tosolvey=ax'+bforxwheny=0,a=1,andb=-2

0]
9 63(Y) @3 E0)(=) @R B (A) | Y=AxZ+H
@ 0 (X) &3 B @4 £ (B)
T wa
e soLve)| 1
g 0
Prompts for input of a value for Y Current value oil Y
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n [T
@1E@2E |S0lve Tor X

0
1
Current value of X

[b) e
Z

+B
_ L 41421356%

Input an initial value for X (Here, input 1): 1 &) x:
L

Solution screen

To exit SOLVE:

Note: During the time from when you press @) ) (SOLVE) until you exit
SOLVE by pressing &g, you should use Linear Display input procedures
for input.

Important: « Depending on what you input for the initial value for X (solution
variable), SOLVE may not be able to obtain solutions. If this happens, try
changing the initial value so they are closer to the solution. * SOLVE may not
be able to determine the correct solution, even when one exists. * SOLVE
uses Newton's Law, so even if there are multiple solutions, only one of them
will be retumed.  Due to limitations in Newton's Law, solutions tend to be
difficult to obtain for equations like the following: y = sin(x), y = €%, y = yx.

Solution Screen Contents
Solutions are always displayed in decimal format.

Equation (The equation you input.)
|

1 [P

XZ+B
L 41421356%

Solution

Variable soived for ——| %:
L

T
(Left Side) — (Right Side) result
“(Left Side) — (Right Side) result” shows the result when the right side of the
equation is subtracted from the left side, after assigning the obtained value
to the variable being solved for. The closer this result is to zero, the higher
the accuracy of the solution.

Continue Screen

SOLVE performs convergence a preset number of times. If it cannot find a
solution, it displays a confiration screen that shows “Continue: [=]", asking
if you want to continue.

Press ) to continue or to cancel the SOLVE operation.

/ Tosolvey=x*-x+1forxwheny=3,7, and 13

6] N A
(9 63 (Y) @) BB (=) | Y=5Z-%+I
@OXNE®E@mRX@ 1
[°] " A
¥?
5 @3 (SOLVE)
0
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Q ot A
3@ Solve for X
0
ot A
Input an initial value for X (Here, input 1): 1 &) %:XZ—X*I 2
L-R= 0
oz Math A
SHSISH Ml 3
L-R= 0
A
Eroe |{H ]
L-R= 0

Statistical Calculations (STAT)

To start a statistical calculation, perform the key operation %) (3)(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)
Single-variable (X) [@(1-VAR)
Paired-variable (X, Y), linear regression (y = A + Bx) | (2)(A+BX)

Paired-variable (X, Y), quadratic regression
(y = A + Bx + Cx)| B(HCX)
Paired-variable (X, Y), logarithmic regression
(y= A+ Binyg | BWX)
Paired-variable (X, Y), e exponential regression
(X, Y), e expo eg O ey | B

Paired-variable (X, Y), ab exponential regression
(X, Y) Xp eg by = ABY) @(A-BX)
Paired-variable (X, Y), power regression  (y = Ax®) | () (A-X"B)
Paired-variable (X, Y), inverse regression
(y=A+B| BX
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 &) (1) (STAT) (1) (Type) to display
the calculation type selection screen.

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

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

B)(STAT) @) (A+BX) | &

1702173 179E@® | § :12'“'&
3 [ o
0
e
66268 D752 5 HH iii!

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. e The following operations are not supported by the Stat
Editor: (#, &3 @) (M-), @8 E(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 [&).

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:
@ OJ(STAT) @) (Edit) 3 (Ins).

To delete all Stat Editor contents: In the Stat Editor, perform the following
key operation: ) (1) (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 (xon, £x?, 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: X, Xx*, Xy?, Xy, Xy, L8, Xy, Xt

6 [D(STAT) @E)(Sum) [ to (B

Number of Items: n*, Mean: X*, y, Population Standard Deviation: xon*,
yon, Sample Standard Deviation: xon-1*, yon-1

65 G)(STAT) @(var) @Mto @D

Regression Coefficients: A, B, Correlation Coefficlent: r, Estimated
Values: £, §

65 @(STAT) BE(Reg) @Dt @

Regression Coefficients for Quadratic Regression: A, B, C, Estimated
Values: %1, %2, §

@) [@D(STAT) (B)(Reg) Dt &
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» See the table at the beginning of this section of the manual for the regression
formulas.

* £, %, X2 and ¥ are not variables. They are commands of the type that take
an argument immediately before them. See “Calculating Estimated Values"
for more information.

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

EF @(STAT) (E)(MinMax) (D to (@

Note: While single-variable statistical calculation is selected, you can input
the functions and commands for performing normal distribution calculation
from the menu that appears when you perform the following key operation:
@) (1) (STAT) (8 (Distr). See “Performing Normal Distribution Calculations"
for details.

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.

@) () (SETUP)® (@) (STAT) ([ (ON)

@@ ESTAND(1-VAR) [ ™ | L&
122683846858@® i _ﬁ’
18283826 3

B@OEAAVEwE [ 3] _

&R @ (STAT) @ (Var) @) (xon) B 1. 154700538
Results: Mean: 3  Population Standard Deviation: 1.154700538

Z; 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.

(@) () (SETUP)® (@) (STAT) () (OFF)

(7 @) (SETUP) (&) (Fix) B)
(B)(STAT) (@ (A+BX) o
203 110 200 & 290 & @ ® I
3150 & 7310 ©)8800 & 93103
[@)(STAT)(B)(Reg) B (NE 0.923
&) I (STAT) @ (Type) @ (In X)

@& @D(STAT) B (Reg) A (NE 0.998
&9 =) @ (STAT) B) (Reg) DA B 38597, 984
&9 =) @ (STAT) () (Reg) @ (B)E) 2357.532

Results: Linear Regression Correlation Coefficient: 0.923
Logarithmic Regression Correlation Coefficient: 0.998
Logarithmic Regression Formula: y = -3857.984 + 2357.532Inx
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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, x: and x2, in the case of quadratic
regression) also can be calculated for a value of y in the regression
formula.

Z& To determine the estimate value for y when x = 160 in the
regression formula produced by logarithmic regression of the data
in Z; Specify Fix 3 for the result. (Perform the following operation
after completing the operations in Z3.)

160 @) (D (STAT) B (Reg) B ) B 2106, 893
Result: 8106.898

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

Performing Normal Distribution Calculations

While single-variable statistical calculation is selected, you can perform
normal distribution calculation using the functions shown below from
the menu that appears when you perform the following key operation:

@A) @D (STAT) &) (Distr).

P, Q, R: These functions take the argument r and determine a probability of
standard normal distribution as illustrated below.

S %{ M

07 0 ¢ 0 s
»1: This function is preceded by the arg it X, and d ines the
normalized variate X»r =X=%

XTn ¢

& For the single variable data {x» ; freqn} = {0;1, 1;2, 2;1, 3;2, 4;2, 5;2,
6,3, 7:4, 9;2, 10;1}, to determine the normalized variate (»f) when x
=3, and P(/) at that point up to three decimal places (Fix 3).

&) @9 (SETUP)® (@ (STAT) D (ON)

7 609 (SETUP) (8) (Fix) (3) (%) (3) (STAT) (1) (1-VAR)

081E82803346858687896 o e
1080 @ ®182016828282836 ,.’3 la_i
182816
T D ™
3E@DETANEEs@eE |°*F
-0. 762
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ST
& @DETANE O DEIEDE |© (Ang)

0.223

Results: Normalized variate (»f): -0.762
P(1): 0.223

Base-n Calculations (BASE-N)

Press (@) (BASE-N) to enter the BASE-N Mode when you want to
perform calculations using decimal, hexadecimal, binary, and/or octal
values. The initial default number mode when you enter the BASE-N Mode
is decimal, which means input and calculation results use the decimal
number format. Press one of the following keys to switch number modes:
() (DEC) for decimal, @) (HEX) for hexadecimal, (eg)(BIN) for binary, or
() (OCT) for octal.

/ To enter the BASE-N Mode, switch to the binary mode, and
calculate 11,+ 1,

[@(BASE-N) 098

_ Bin
®EN | 0000000000000000

B

!

.
=

@18 |popoooonoooon

—
o
L=

/ Continuing from above, switch to the hexadecimal mode and
calculate 1Fwe+ 11

BBHEX 1 @EO@1E 00000K3H,

/ Continuing from above, switch to the octal mode and calculate

s+ 1s
Oct
E@OC)7E1E 00000000010

Note: « Use the following keys to input the letters A through F for hexadecimal
values: @)(A), £3(B), BB(C), (D), EB(E), @I(F). * In the BASE-N
Mode, input of fractional (decimal) values and exponents is not supported. If
a calculation result has a fractional part, it is cut off. * The input and output
ranges is 16 bits for binary values, and 32 bits for other types of values. The
following shows details about input and output ranges.

Base-n Mode Input/Output Ranges
Binary Positive: 0000000000000000 = x = 0111111111111111
Negative: 1000000000000000 = x = 1111111111111111
Octal Positive: 00000000000 = x = 17777777777
Negative: 20000000000 = x = 37777777777
Decimal —2147483648 = x = 2147483647
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Positive: 00000000 = x = 7FFFFFFF

Hexadecimal | o gative: 80000000 = x = FFFFFFFF

Specifying the Number Mode of a Particular Input
Value

You can input a special command immediately following a value to specify
the number mode of that value. The special commands are: d (decimal), h
(hexadecimal), b (binary), and o (octal).

/ To calculate 1010+ 1018+ 102+ 10s and display the result as a decimal

value
(z3(DEC) @) 3)(BASE)® (I (d) 10 (B
EF) B (BASE)Y @ @ (10 @
&7 B (BASE)® B (b) 10 @
@) @) (BASE)Y® @) (0) 103 36

Converting a Calculation Result to another Type of
Value

You can use any one of the following key operations to convert the currently
displayed calculation result to another type of value: @J(DEC) (decimal),
(=9 (HEX) (hexadecimal), (g) (BIN) (binary), (in) (OCT)(octal).

/ To calculate 15:0 x 3710 in the decimal mode, and then convert
the result to hexadecimal, binary, and octal

B9 ZI(DEC)15 X 37 B 555
(HEX) 0000022B
[es) (BIN) 0000001000101011
(m)(OCT) 00000001053

Logical and Negation Operations

Your calculator provides you with logical operators (and, or, xor, xnor) and
functions (Not, Neg) for logical and negation operations on binary values.
Use the menu that appears when you press (&) (3) (BASE) to input these
logical operators and functions.

All of the following examples are performed in the binary mode ((sg) (BIN)).

/ To determine the logical AND of 10102 and 11002 (10102 and 1100z)
1010 @8 (3) (BASE) @ (and) 1100 & 0000000000001000

To determine the logical OR of 10112 and 11010z (10112 or 110102)
1011 @8) B (BASE)@ (or) 11010 E 0000000000011011

/ To determine the logical XOR of 1010z and 11002 (10102 xor 11002)
1010 @A) (3) (BASE) @ (xor) 1100 & 0000000000000110

/ To determine the logical XNOR of 1111z and 1012 (11112 xnor 1012)
&3 1111 @) @) (BASE)@ (xnor) 101 & 1111111111110101
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/ To determine the bitwise complement of 10102 (Not(10102))
(A9 @M B)(BASE)(®)(Not) 1010 D & 1111111111110101

/ To negate (take the two's complement) of 1011012 (Neg(1011012))
(A9 (=7) (3) (BASE) (8)(Neg) 101101 ) & 1111111111010011

Note: In the case of a negative binary, octal or hexadecimal value, the

calculator converts the value to binary, takes the two's complement, and

then converts back to the original number base. For decimal (base-10)
values, the calculator merely adds a minus sign.

Equation Calculations (EQN)

You can use the following procedure in the EQN Mode to solve simultaneous
linear equations with two or three unknowns, quadratic equations, and cubic
equations.

1. Press (B)(EQN) to enter the EQN Mode.

2. On the menu that appears, select an equation type.

To select this calculation type: Press this key:

Simultaneous linear equations with two _
tnknGams @ (aX + bnY = cn)

Simultaneous linear equations with
three unknowns

Quadratic equation B (aX* +bX +¢c=0)
Cubic equation @) (aX* +bX2 +cX +d = 0)

@) (a-X + brY + CZ = dn)

3. Use the Coefficient Editor that appears to input coefficient values.
*» To solve 2x2+ x — 3 = 0, for example, press (3) in step 2, and then input
the following for the coefficients (¢ =2, b =1, c =-3): 2E1E
33.

* To change a coefficient value you already have input, move the cursor
to the appropriate cell, input the new value, and then press ).

* Pressing (&g will clear all of the coefficients to zero.

Important: The following operations are not supported by the Coefficient

Editor: (1), @) (@) (M-), &) @& (STO). Pol, Rec, and multi-statements

also cannot be input with the Coelfficient Editor.

4. After all the values are the way you want, press ).

* This will display a solution. Each press of (=] will display another
solution. Pressing (=) while the final solution is displayed will retum to
the Coefficient Editor.

* You can scroll between the solutions using the ® and @ keys.

» To retum to the Coefficient Editor while any solution is displayed, press

Note: » Even if Natural Display is selected, the solutions of simultaneous
linear equations are not displayed using any form that includes v~ . * Values
cannot be converted to engineering notation on the solution screen.

Changing the Current Equation Type Setting
Press (8](EQN) and then select an equation type from the menu that

appears. Changing the equation type causes the values of all Coefficient
Editor coefficients to change to zero.
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EQN Mode Calculation Examples

/ x+2y=3,2¢+3y=4

@3 (5 (EQN) @) (aX + bnY = cr) o =
182838 | i § ]
2@33@46E G
B X=) -1
® (Y=) 2
QL X-y+21=2,X+y-1=0,-x+y+1=4
) (EQN) @ (@X + bnY + ¢eZ = dn)
181818268 N T =
121813038 (1 - K @
@Ea124a |3 | -—i’l
8] X=) 1
® (Y=) 2
O] (2z=) 3
/x‘h\w%:o
(05) (B) (EQN) @) (aX? + bX + ¢ = 0) 1 3
18138334206 (Xi=) —5+5i
® (=) —%—%
/) ¥-22x+2=0 [
() (B) (EQN) @) (aX? + bX + ¢ = 0)
1802@208288 (X=) v2
P-2¢-x+2=0
@3 (5) (EQN) @) (@X® + bX? + cX + d = 0)
18@28@18286 (Xi=) -1
(O] (X2=) 2
® (X=) 1

Matrix Calculations (MATRIX)

Use the MATRIX Mode to perform calculations involving matrices of up to 3
rows by 3 columns. To perform a matrix calculation, you first assign data to
special matrix variables (MatA, MatB, MatC), and then use the variables in

the calculation as shown in the example below.

A To assign [? 1]t0 MatA and [j ";] to MatB, and then perform

the following calculalions:[f ‘] x[_"; ';](MatAxMalB).

1

ﬁ :] + [_21 4 ] (MatA+MatB)
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1.Press (€] (MATRIX) to enter the MATRIX Mode.
2.Press () (MatA) (8] (2x2).

* This will display the Matrix Editor for input a wr @
of the elements of the 2 x 2 matrix you [—; g]
specified for MatA. 8
“A" stands for “MatA”.

3.Input the elements of MatA: 21 B 1 @ 1 .

4.Perform the following key operation: @) (@) (MATRIX)(2) (Data)
@) (MatB) (B) (2x2).
* This will display the Matrix Editor for input of the elements of the 2 x 2

matrix you specified for MatB.

5.Input the elements of MatB: 2E Q1 E 13 2E).

6.Press to advance to the calculation screen, and perform the first
calculation (MatAxMatB): @) (MATRIX) (3)(MatA) (X) @) (@) (MATRIX)
@) (MatB)=).
* This will display the MatAns screen with the calculation results.

T O

wr R " .
MatAxMat.H - “"F——-‘”—— mm.dslo

0 3
Note: “MatAns" stands for "Matrix Answer Memory”". See “Matrix Answer
Memory” for more information.

7.Perform the next calculation (MatA+MatB): &) (@ (MATRIX)
(@) (MatA) (B @& @ (MATRIX) (@) (MatB) ).

W 0 - )
MatA+Matt N M g]

Matrix Answer Memory
Whenever the result of a calculation executed in the MATRIX Mode is a
matrix, the MatAns screen will appear with the result. The result also will be
assigned to a variable named “MatAns".
The MatAns variable can be used in calculations as described below.
* To insert the MatAns variable into a calculation, perform the following
key operation: @A) (@) (MATRIX) (€) (MatAns).
* Pressing any one of the following keys while the MatAns screen is
displayed will switch automatically to the calculation screen: [, =, (%],
3. &, &@. @3 & (x*). The calculation screen will show the MatAns
variable followed by the operator or function for the key you pressed.

Assigning and Editing Matrix Variable Data

Important: The following operations are not supported by the Matrix Editor:

), &9 @) (M-), B8] 62 (STO). Pol, Rec, and multi-statements also cannot

be input with the Matrix Editor.

To assign new data to a matrix variable:

1.Press (@) (8)(MATRIX)(3)(Dim), and then, on the menu that appears,
select the matrix variable to which you want to assign data.

2.0n the next menu that appears, select dimension (nxn).
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3.Use the Matrix Editor that appears to input the elements of the matrix.

Z2 Toassign [; _2 “: ] to MatC

&9 @ (MATRIX) | ¢ w0
DOMBMaC)@@3)| | & - ]
188@18:8@18168 1

To edit the elements of a matrix variable:
1.Press (@) (@) (MATRIX) (2] (Data), and then, on the menu that appears,
select the matrix variable you want to edit.
2.Use the Matrix Editor that appears to edit the elements of the matrix.
» Move the cursor to the cell that contains the element you want to change,
input the new value, and then press &).
To copy matrix varlable (or MatAns) contents:
1. Use the Matrix Editor to display the matrix you want to copy.
 If you want to copy MatA, for example, perform the following key
operation: (#A) (@) (MATRIX) (2) (Data) (1) (MatA).
« If you want to copy MatAns contents, perform the following to display the
MatAns screen: (&g (5 (@) (MATRIX) (8] (MatAns) ).
2. Press () f) (STO), and then perform one of the following key operations
to specify the copy destination: (&) (MatA), (1J(MatB), or g (MatC).
* This will display the Matrix Editor with the contents of the copy
destination.

Matrix Calculation Examples

21

. 2 -1
The following examples use MatA = [1 1] and MatB = [_1 2] from /1,

and MatC = [; _(: _H from Zz You can input @ matrix variable into a key

operation by pressing @A) (@ (MATRIX) and then pressing one of the
following number keys: (3)(MatA), (@) (MatB), (8) (MatC).

23 3 x MatA (Matrix scalar multiplication).
An; e
DIRMaAD - )

é Obtain the determinant of MatA (det(MatA)).
@) (@) (MATRIX) [@ (det) MatA() @ 1

é Obtain the transposition of MatC (Trn(MatC)).
h
9 &) @ (MATRIX) @ (Tm) MatC (D & )

ZQ Obtain the inverse matrix of MatA (MatA™").
Note: You cannot use for this input. Use the key to input “'".

An;
EMaADE -y
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27 Obtain the absolute value of each element of MatB (/:bs(MatB)).
h
9 6 6B (Abs) MatB () &) =

Zg_ Determine the square and cube of MatA (MatA?, MatA?).
Note: You cannot use (&) for this input. Use (&3 to specify squaring, and

) (@3 (x°) to specify cubing.
EMan@E -

BUAE @S -

Creating a Number Table from a Function
{TABLE)

TABLE generates a number table for x and f{x) using an input fx) function.
Perform the following steps to generate a number table.
1.Press (TABLE) to enter the TABLE Mode.
2. Input a function in the format f{x), using the X variable.
« Be sure to input the X variable (@) (3 (X)) when generating a number
table. Any variable other than X is handled as a constant.
« The following cannot be used in the function: Pol, Rec, |, d/dx, £.
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 retumn to
the function input screen in step 2.

/ To generate a number table for the function f(x) =2 + > for the
range —1 = x = 1, incremented in steps of 0.5 m

@DTABLE) |04
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[e]
BOXBE1®2 |fx)=x2+4

1818058 é

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.

Vector Calculations (VECTOR)

Use the VECTOR Mode to perform 2-dimensional and 3-dimensional vector
calculations. To perform a vector calculation, you first assign data to special
vector variables (VctA, VctB, VetC), and then use the variables in the
calculation as shown in the example below.

A To assign (1, 2) to VctA and (3, 4) to VetB, and then perform the
following calculation: (1, 2) + (3, 4)
1. Press [(®)(VECTOR) to enter the VECTOR Mode.
2.Press () (VctA) @) (2).
« This will display the Vector Editor for input 4 w1
of the 2-dimensional vector for VctA. — o)

“A" stands for “VCIA".
3.Input the elements of VctA: 1 B 2 E).
4.Perform the following key operation: @A) (5) (VECTOR) (2] (Data)
@) (veB) @) (2).
« This will display the Vector Editor for input of the 2-dimensional vector
for VctB.
5. Input the elements of VctB: 3 &) 4 =).
6.Press to advance to the calculation screen, and perform the calculation
(VctA + VetB): @A) (8) (VECTOR)(3) (VetA) (@ @A) (8) (VECTOR)
@(vetB) 3.
 This will display the VctAns screen with the calculation results.

o An ___ "0 “Ans” stands for
VetA+YCLH > S— 5] VethAns.
0 4

Note: “VctAns" stands for “Vector Answer Memory”. See “Vector Answer
Memory” for more information.
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Vector Answer Memory

Whenever the result of a calculation executed in the VECTOR Mode is a
vector, the VctAns screen will appear with the result. The result also will be
assigned to a variable named “VctAns".

The VctAns variable can be used in calculations as described below.

To insert the VctAns variable into a calculation, perform the following key
operation: (@] () (VECTOR) (€] (VctAns).

Pressing any one of the following keys while the VctAns screen is displayed
will switch automatically to the calculation screen: [, =, X), (). The
calculation screen will show the VctAns variable followed by the operator
for the key you pressed.

Assigning and Editing Vector Variable Data

Important: The following operations are not supported by the Vector Editor:

4, R () (M-), @A) & (STO). Pol, Rec, and multi-statements also cannot

be input with the Vector Editor.

To assign new data to a vector variable:

1.Press (&) (8)(VECTOR) (1) (Dim), and then, on the menu that appears,
select the vector variable to which you want to assign data.

2.0n the next menu that appears, select dimension (m).

3. Use the Vector Editor that appears to input the elements of the vector.

é 2 To assign (2, -1, 2) to VctC

68 E(VECTOR@OMBE(VOD@) [, , .,
2201826

n

To edit the elements of a vector variable:
1.Press @A) (5) (VECTOR) (2] (Data), and then, on the menu that appears,
select the vector variable you want to edit.
2. Use the Vector Editor that appears to edit the elements of the vector.
* Move the cursor to the cell that contains the element you want to change,
input the new value, and then press ).
To copy vector variable (or VctAns) contents:
1. Use the Vector Editor to display the vector you want to copy.
« If you want to copy VctA, for example, perform the following key operation:
&) (5)(VECTOR) (2) (Data) G) (VetA).
« If you want to copy VctAns contents, perform the following to display the
VctAns screen: (&g @) (5] (VECTOR) (€) (VctAns) ).
2. Press (@) ) (STO), and then perform one of the following key operations
to specify the copy destination: (&) (VctA), E£3(VctB), or [y (VctC).
* This will display the Vector Editor with the contents of the copy
destination.

Vector Calculation Examples

The following examples use VctA = (1, 2) and VetB = (3, 4) from é and VetC =
(2, -1, 2) from ZZ You can input a vector variable into a key operation by
pressing (A (8) (VECTOR) and then pressing one of the following number
keys: (3)(VctA), (@) (vetB), (B)(VctC).
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é 3 3 x VctA (Vector scalar multiplication), 3 x VctA — VctB (Calculation

example using VctAns)

wrg

E3 X VctAD) "h' El

3
An L
SveeE |-
0
Z& VCctA « VetB (Vector dot product) =
@ VetA R () (VECTOR) @ (Dovets @ | VEHAVELE
11
5 VoA x VetB (Vector cross product) —
FIVctA@ VetB B "hl’ ] -2]
0
A Obtain the absolute values of VctC. =
B e Rsvercm & |APSVete)
3

é 7 Determine the angle formed by VctA and VctB to three decimal
places (Fix 3). X1

_AB) — cos (AB)
(cos 6 = TATIBI , which becomes 6 = cos IAI]BI)
(1) @6 (SETUP) (&) (Fix) 3

[@VetARER) (B)(VECTOR) @ (Dot)VetB ) (3

(0 65 6 (Abs)VetA () @) 63 (Abs) | CVCt s VELB )= (A

Vet ) B

0.984

A
BB (cos) @D B cos(AnS)

10. 305

Scientific Constants

Your calculator comes with 40 built-in scientific constants that can be used in
any mode besides BASE-N. Each scientific constant is displayed as a unique

symbol (such as =), which can be used inside of calculations.

To input a scientific constant into a calculation, press @f) [Z) (CONST) and
then input the two-digit number that corresponds to the constant you want.
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/ To input the scientific constant Co (speed of light in a vacuum), and

display its value

CONSTAN
() () (CONST) | Numbrer O 1~407

(-]

[0} =YY

aece |*°
299792458
/ To calculate Co = ﬁ [ MATH |
0] Ml A
9 () 1 ® (=) 68 (@ (CONST) & (@ ) | -

&R DCONSN B B & 299792458

The following shows the two-digit
constants.

numbers for each of the scientific

01: (mp) proton mass

02: (mn) neutron mass

03: (me) electron mass

04: (mu) muon mass

05: (a0) Bohr radius

06: (h) Planck constant

07: («N) nuclear magneton

08: (#B) Bohr magneton

09: (h) Planck constant,
rationalized

10: (a) fine-structure constant

11: (re) classical electron radius

12: (Ac) Compton wavelength

13: (yp) proton gyromagnetic ratio

14: (Acp) proton Compton
wavelength

15: (Acn) neutron Compton
wavelength

16: (Re<) Rydberg constant

17: (u) atomic mass constant

18: (4p) proton magnetic
moment

19: (ue) electron magnetic moment

20: (un) neutron magnetic
moment

21: (up) muon magnetic moment

22: (F) Faraday constant

23: (e) elementary charge

24: (NA) Avogadro constant

25: (k) Boltzmann constant

26: (Vm) molar volume of ideal
gas

27: (R) molar gas constant

28: (Co) speed of light in vacuum

29: (C») first radiation constant

30: (C2) second radiation
constant

31: (o) Stefan-Boltzmann constant

32: (g0) electric constant
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33: (#0) magnetic constant 34: (¢o) magnetic flux quantum

35: (g) standard acceleration of
gravity

37: (Zo) characteristic impedance of
vacuum

36: (Go) conductance quantum

38: (t) Celsius temperature

39: (G) Newtonian constant of
gravitation

The values are based on CODATA recommended values (March 2007).

Metric Conversions

The calculator’s built-in metric conversion commands make it simple to
convert values from one unit to another. You can use the metric conversion
commands in any calculation mode except for BASE-N and TABLE.

To input a metric conversion command into a calculation, press
() (B)(CONV) and then input the two-digit number that corresponds to
the command you want.

40: (atm) standard atmosphere

/ To convert 5 cmintoinches 3

CONYERSION
5 [ (8)(CONV) | Number Oi~407
[.-1
K A
@ @ (cmrinE Scmrin
1.968503937
/ To convert 100 g into ounces
10068 @ (CONV)@ @ (g2 @ | 01902
3.527396584
/ To convert -31°C into Fahrenheit
- o OF @
BE3@acowm@@ecrna | 17
-23.8

The following shows the two-digit numbers for each of the metric conversion
commands.

01:in»cm 02: cm»in 03: fthm 04: m > ft
05:yd»>m 06: m»yd 07: mile » km 08: km » mile
09: n mile »m 10: m > n mile 11: acre > m? 12: m? > acre
13: gal (US)» 2 | 14: £ »gal (US) | 15: gal (UK) > £ | 16: £ »gal (UK)
17: pc > km 18: km > pc 19: km/h > m/s | 20: m/s > km/h
21:0zPg 22:gPoz 23: b > kg 24: kg P> b
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25: atm > Pa 26: Pa > atm 27: mmHg » Pa | 28: Pa » mmHg
29: hp » kW 30: kW > hp 31: kgf/cm? > Pa | 32: Pa > kgf/cm?
33: kgf e m>J 34: Jp»kgf - m 35: Ibf/in> > kPa | 36: kPa P> Ibf/in?
37:°F»°C 38: °C»°F 39: J»cal 40: cal»J

Conversion formula data is based on the “NIST Special Publication 811
(1995)".
Note: The J»cal command performs conversion for values at a temperature
of 15°C.

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 t0 £9.999999999 x 10* or 0
Number of Digits for Internal i s

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 = || <9x10°

sinx RAD | 0 = x| < 157079632.7

GRA | 0 = x| < 1x10%

DEG |0 = || <9x10°

cosx RAD | 0 = x| < 157079632.7

GRA | 0 = |y < 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 S

cos'x =h=

tan~'x 0 = |y = 9.999999999 x 10*
sinhx _

coshx 0 = x| = 230.2585092

sinh"'x 0 = x| = 4.999999999 x 10*
cosh™'x 1 = x = 4.999999999 x 10*
tanhx 0 = || = 9.999999999 x 10
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tanh-'x | 0 = x| 5999999999 x 10~
logxinx | 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* < 1x10%
x! I <1x10'™;x%0
Vx I < 1x10'®
x! 0 = x = 69 (xis an integer)
P 0=n<1x10" 0 = r = n (n, r are integers)
arr 1 = (n(n-r)l} < 1 x10'®
c 0=n<1x10" 0= r = n(n, r are integers)
ner 1= nlirl <1x10®or 1 = nlf(n-r)l <1x10'
I, Y| = 9.999999999 x 10%
Polx.3) | xy® = 9.999999999 x 10%
0 = r = 9.999999999 x 10%
Rec(r.0) 9. Same as sinx
lal, b, ¢ < 1x10'®
. 0=b,¢c
The display seconds value is subject to an error of +1 at
the second decimal place.
K <1x10®
frsrd Decimal <> Sexagesimal Conversions
0°0°0" = x| = 9999999°59'59"
x> 0:-1x10'® < ylogx < 100
. x=0:y>0
x x<0:y=n, nel (m, n are integers)
However: —1 x 10'® < ylog x| < 100
y>0:x%0,-1x10'°< 1/x logy < 100
x y=0:x>0
vy y<o;x=2n+1.%(m$o; m, n are integers)
However: —1 x 10'® < 1/x log |y| < 100
» Total of integer, numerator, and denominator must be 10
a’le digits or less (including division marks).
Ranint#(a, b) | @ < b; lal, Ibl < 1x 10 b-a < 1x 10"

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

*x*, ¥¥, 3V, xl, nPr, nCr type functions require consecutive internal
calculation, which can cause accumulation of errors that occur with each

calculation.

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

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 = 10x 2 =
| MATH]

14 Math ERRO%
Bo®28 LAC] :Cancel
C4][p]:GOLO
® or @) | 1472
@1 | 144102 L
5

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). « 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. * The calculation
you are performing has caused the capacity of the matrix or vector stack
to be exceeded.

Action: * 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.
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Action: Make necessary cormections.

Argument ERROR

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

Action: Make necessary corrections.

Dimension ERROR (MATRIX and VECTOR Modes only)

Cause: * The matrix or vector you are trying to use in a calculation was input
without specifying its dimension. * You are trying to perform a calculation with
matrices or vectors whose dimensions do not allow that type of calculation.
Action: * Specify the dimension of the matrix or vector and then perform
the calculation again. * Check the dimensions specified for the matrices or
vectors to see if they are compatible with the calculation.

Variable ERROR (SOLVE feature only)

Cause: * You did not specify a solution variable, and there is no X variable
in the equation you input. * The solution variable that you specified is not
included in the equation you input.

Action: * The equation you input must include an X variable when you do
not specify the solution variable. * Specify a variable that is included in the
equation you input as the solution variable.

Can't Solve Error (SOLVE feature only)

Cause: The calculator could not obtain a solution.

Action: « Check for errors in the equation that you input. * Input a value
for the solution variable that is close to the expected solution and try again.

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.

Time Out Error

Cause: The current differential or integration calculation ends without the
ending condition being fulfilled.

Action: Try increasing the fo/ value. Note that this also decreases solution
precision.

Before Assuming Malfunction
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 (08 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.
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For details about initialized settings, see “Configuring the Calculator
Setup”.

4.Initialize all modes and settings by performing the following operation:
(B)(CLR) @ (Setup) E) (Yes).

Replacing the Battery

Alow 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.

1.Press @) &g (OFF) to turn off the calculator.
* To ensure that you do not accidentally turn on power while replacing the
battery, slide the hard case onto the front of the calculator.
2.Remove the cover as shown in the illustration and replace the battery,
taking care that its plus (+) and minus (~) ends are facing correctly.

3. Replace the cover.
4. Initialize the calculator: (o8) @f) () (CLR) B)(All) &) (Yes)
* Do not skip the above step!

Frequently Asked Questions

M 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: [@7) @) (SETUP) (2] (LinelO). See
“Configuring the Calculator Setup” on page E-5 for more information.

H How can | change a fraction format result to decimal format?
How can | change a fraction format result produced by a division
operation to decimal format?
See “Toggling Calculation Results" on page E-9 for the procedure

B What is the diffi bety 1 Ans y, indep it A
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.

H What is the key operation to take me from the STAT Mode or TABLE
Mode to a mode where | can perform arithmetic calculations?
Press [@2%) (0] (COMP).

H How can | return the calculator to its initial default settings?
Perform the following operation: () (8] (CLR) (1) (Setup) &) (Yes)
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NUETEN I ER
RU/BY. MpeaHa3sHaueH Ans BbINOAHEHUA apuMeTyecKix onepaunit. bepeus
OT yaapoB, Bnarn. Ocobblx yCnoBuiA TPAHCMOPTUPOBKI He TpebyeT. besonaceH
npyM  MCMONb30BaHUM MO  Ha3HauyeHwio. [laTa MPOM3BOACTBA  yKasaHa
B CepuiiHoM Homepe Ha ToBape (MM/TTTT). Cpok cyx6bi: 20 neT. fapaHTUitHbIi
cpok: 10 neT ¢ Aatbl NpuobpeTeHNs (He PacMPOCTPAHAETCA Ha SNEMEHTbI
nutaHua). KZ. VikxeHepnik Kanbkynatop. ApudmeTnkanbik onepauuanapabl
opbiHAay yuwiH apHanfaH. CokkblAaH, binFanaaH cakray Kepek. Epekie xsHe
TacbiMangay WapTTapbl Xok. benrineHyi 6olibHiLa naitaanaHFaH keae Kayincis.
OHpipinreH KyHi KepceTinreH cepuanbik Hemipi Tayappaafbl (AA/KMMK).
Kpismet ety mepsimi: 20 xac. Keningik mepsimi: caTbin any KyHiHeH 6acTan
10 xac (KkopekTeHy anemeHTTepiHe Tapanmaiiabl). EN. Scientific calculator.
Designed to perform arithmetic operations. Protect from drop, moisture. Safe
when used for its intended purpose. The production date is indicated
in the serial number on the product (MM/YYYY). Service life: 20 years. Warranty
period: 10 years from the date of purchase (does not apply to batteries).
RU/BY/KZ/EN. Wsrotosutens/ OHpipywi/ Manufacturer: LlaHbToy Eatec
nekTporuk Hpactpuan Ko, Jitg,, 3e Bect O anderr Poaa, CnalwaH, YaoHaH
[ucr, WanbToy, TyaHayH, Kutait/Kpitait (SHANTOU EATES ELECTRONIC
INDUSTRIAL CO., LTD., THE WEST OF DANFENG ROAD, XIASHAN, CHAONAN
DIST, SHANTOU, GUANGDONG, CHINA).

CpenaHo nop KoHtponem bBpay6epr Bpenac Tm6X, TypH-yHAa-
Takcuc-Mnauy, 6, 60313, ®pankdypT-Ha-MaiiHe, [epmaHus. Controlled
by Brauberg Brands GmbH, Thurn-und-Taxis-Platz, 6, 60313,
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