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Ba)xHble cBeaeHuUA

e OTO6paXkeHNA AaHHbIX Ha 3KpaHe N pUCYHKax (Hanpumep MapkKupoBKa
KNnaBuLl), NoKasaHHble B HaCTOALLEM PYKOBOACTBE MNOfb3oBaTend,
npvBeAeHbl TONbKO AJ1A NOACHEHWUM U MOTYT HECKOMbKO OTNn4aTbCcA OT
haKTU4ECKUX.

e CBefeHnnA, cogepXkalumecs B HaCTOALLEM PyKOBOACTBE, MOryT U3MEHATLCA
6e3 npeaBapuTenbHOrO YBeAOMIIEHUA.

* Hn B koem cny4yae komn. CASIO Computer Co., Ltd. He o6A3aHa oTBe4vaTb
3a npAMble, NOBO4YHbIE, CllyYalHble UM KOCBEHHbIEe YObITKU B CBA3U C
NprvobpeTEHNEM UITN UCTIONb30BaHNEM HACTOALLEro U3AENUA U ONIEMEHTOB,
KOTOpble NocTaBnATCA BMecTe ¢ usgenuem. Kpome toro, komn. CASIO
Computer Co., Ltd. He npMHMMaeT Kakne-nmbo NpeTeH3nn Apyrx CTOPOH,
BO3HUKAOLWMX OT MCMNOMb30BaHUA HACTOALWIEro u3gennA U 3NeMeHTOB,
KOTOpble NOCTaBNAIOTCA BMECTE C U3aenNuem.

e O6A3aTeNbHO XPaHUTb BCHO NOMb30BATENbCKYIO JOKYMEHTAUMIO MO PYKOW,
4YTOObI NOMbL30BATHLCA €10 ANA CNpaBKX B OyayLeM.

NMpumepbl BbIMUCNEHUN

MprMepbl BbIYUCNEHMI B HACTOALLEM PYKOBOACTBE MoKasaHbl 3HaYKamu

/. ECnv He ykasaHO creumarnbHo, NpeanonaraeTca, Y4To BCe NpyuMepbi
BbIYMCIIEHWIA aHbl, KO KanbKynATOP UMEET NepBOHaYasibHble HACTPONKM
no ymonyanuto. Micnonb3ayiTte npoueaypy nog 3arnaesnem «Hnunanusauma
KanbKynAaTopa», 4Tobbl BEPHYTbCA K NepBOHaYanbHbIM HacTponkam Mo
yMON4YaHuto.

NononHuTtenbHble cBeaenna o 3Havkax G, T3 . X1 v .

KOTOpbl€ NOoKasaHbl B NpumMepax BbIYMCNEHN, CM. B pa3aene «HacTtponka
KanbKynAaTopa».

MHuumanusaumA KanbKynAaTopa

BbinonHuTe cnepylowyo npoueaypy, Korga XoTUTe UHULManmn3npoBaTthb
KanbKynATOp, BEPHYTbCA K PEXMMY BblYUCIEHUA U YCTAHOBUTbL €ro
nepBoHa4yasibHble NapaMeTpbl N0 ymonyaHuio. O6bpaTute BHMMaHue,
4YTO HacToALaA ornepauMA TakXxe cbpacbiBaeT BCe AaHHble U3 NaMATH
KanbKynaTopa.

(8J(CLR) B (All) &) (Yes)

Mepbl 6e3onacHocTuU

A BaTapen

e XpaHuTe 6aTtapen B HeOOCTYNHOM ANA ManeHbKUX AeTen MecTe.
e /icnonb3ynte 6atapemn TONMbKO TOro TMna, KOTOPbIA yKa3aH B
HacTOALlEM PYKOBOACTBE.

Mepbl NpeaoCTOPOXXHOCTU Npu obpalleHuun
C KanbKyJIATOPOM

e [la)ke ecnu KanbKynATop paboTtaet HopmanbHO, 3ameHANUTe 6aTapeun
no KpauHeu mepe oauH pa3 B Tpu roaga (LR44 (GPA76)) unu pa3 B aBa
roaa (R03 (UM-4)).
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MonHocCTblo pa3pAxeHHaA 6aTapeA MOXeT NpoTeyb, Bbi3biBaA
nospexnaeHne n cbon kanbKynATopa. Hukorga He octaBnAnTe B
KanbKynAToOpe MOMHOCTbIO pa3pAXeHHy 6aTtapeto. He nbitantech
Mcnonb3oBaTh KarnbKynATOpP, Korga 6artapeA NOfHOCTLIO paspAxeHa (fx-
991ES PLUS).

e batapen, KoTopaA NOCTaB/IAETCA C KasfibKyNnATOPOM, HEMHOro
pa3pAxaeTcAa BO BpeMA TPaHCNOPTUPOBKU U xpaHeHUA. B cBA3u
C 3TUM MOXeT notpeboBaTbCcA 3ameHa 6aTtapeun 6GbicTpee, Yem
HOpMarnbHbIN CPOK AencTBUA 6aTapem.

* He ucnonb3yute B HacToAwem usgenum 6atapeun Oxyride* unu Kkakue-
nubo apyrue HUKenesble 6aTapen. HecoBMeCTMMOCTb MeXAY TaKUMMU
6atapeAMM M TEXHUYECKUMM XapaKTepuUCTUKaMWU U3fesiua MoXeT
YMEHbLWMUTb CPOK AeUCTBUA GaTapeun U Bbi3BaTb OTKa3 usgesnus.

* U36eranTe ncnosnb3oBaHMe U XpaHEHUE KalbKyfnATopa B MecTax
C 3KCTpeMasibHbIMU 3HAaYeHUAMU TemnepaTtypbl U 60nbWUM
KONM4YecTBOM Bnaru v nbinu.

* He noaBepranTe KanbKyIATOP yaapam, CXXaTuio U usruoy.

e Hukoraa He nbiTanTecb pa3buparb KanbKynAToP.

eAcnonb3ynte MArKyl, CyxXylo TKaHb A8 OYUCTKU BHELIHUX
NoBEepXHOCTEN KanbKynaTopa.

e [1pu BbIGpacbiBaHUM KanbKynATopa unu 6atapeun ybeautecb, 4To 3TH
AencTBUA COOTBETCTBYIOT MECTHOMY 3aKOHOAATENbCTBY.

* HaumeHoBaHMA KOMMaHun U U3gennin, NCNonb3yemble B HACTOALLEM
PYKOBOACTBE, MOTyT ObITb 3aperMcTpnpoBaHHbIMU TOBAPHbLIMW 3HaKamu
NN TOBapHbIMW 3HaKamun nux BnaaenbLes.

CHAaTue cpyTnAapa

Mepea ucnonb3oBaHWEM KanbKynATopa
CABWHbTE OYTNAP BHMU3 ANA CHATUA, a
3atemMm npukpenute QyTNApP K TbISIbHON
CTOPOHE KasbKyfATOopa, Kak NoKasaHo Ha
6nuanexkawem pucyHke.

BkroyeHue U BbIKJ/IlO4YEHUEe NUTaHuA

[nA BKMOYEHUA KanbKynATopa HaXXMUTE Knasuiuy (oN).
[nA BbIKMIOYEHNA KarbKynaTopa HaXKMUTE KaBuLLIM (Ac) (OFF).

ABTOMaTHU4YeCKOe BbIKJ1l04eHUe NUTaHUA

KanbKynaTop BbIK/OYMTCA aBTOMATUYECKWU, €CNU B TeYeHne NpUMepHO
10 MUHYT He BbIMNONHATL Kakue-nnbo onepauun. Ecnu Kanbkynatop
OTKITHOYUNCA, HAXXMUTE KNaBuLLy ANA BKIIOYEHMA KanbKynAaTopa.

PerynupoBkKka KOHTpaCcTHOCTU Agucnnen

OTto6pasutb okHo KOHTPACTHOCTb (CONTRAST) MOXHO, Haxumas
cnepyowme knasuwu: (sHFr) (oe) (SETUP) ® (6] (ACONT»). 3atem ans
HaCTPOWMKN KOHTPACTHOCTM Ucnonb3ynTe knasuwm @ u ® . MNocne
XKEnaemon HaCTPONKM HaXXMUTe knasuwly [Ag).

BaxxHo! Ecnuv HacTponka KOHTPacTHOCTU AUCMNAEA HE YYYLIUT YUNTaeMOCTb,
BO3MOXHO, YTO HEAOCTATOYHO 3apAXxeHa 6aTapen. 3aMeHnTe b6aTapeto.
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MapkupoBka Knasuiu

HaxaTue kKnaBuwwm Unu c
nocneaywwmm HaXaTuem BTOpPOMK
KNnaBuWN BbINOSIHAET OOMNOSTHUTENbHYIO
PYHKLUMIO, MPUCBOEHHYIO BTOPOW KiaBuLue.
[lononHuTensHaa pyHKUMA NoKa3aHa TEKCTOM,
Hane4aTaHHbIM Ha[ KNaBULLEN.

LiBeT TekcTa OOMNOMHUTENBHON (QYHKLUUMK
O3Ha4vaeT cnegyollee:

——t—

Sin_1 rD-|

sin
|

KnaBullu

HdonosnHutenbHaa PyHKUUA

OcHoBHaA yHKUUA

LiBeT TekcTa Hag

NepeMeHHYH, KOHCTaHTY U1 CUMBOJI.

~ O3HauaerT:
KfaBuLLen:
Ha>kaTve Ha [sHFT), a 3aTem Ha 3Ty KnasuLly
XKenTbin obecne4ymBaeT AOCTYN K COOTBETCTBYIOLLEN
doyHKUMMW.
Haxartne Ha , @ 3aTeM Ha 3Ty KnasuLuy
KpacHbin MO3BONAET BBECTU COOTBETCTBYHOLLYIO

duroneToBbIn (MK
B pnoneToBbIX

CKOGKax) AoCTyNa K oyHKLMN.

O6ecneunBaeT Bxoa B pexxkum CMPLX gnq

3eneHbi (Unu B
3eneHbiX ckobkax)

[OCTyna K pyHKLMN.

O6ecneumBaeT Bxof B pexxum BASE-N ana

Moka3aHuAa gucnnen

Ha pucnnee kanbKynAaTopa oTobpaXkatoTCcA BBEAEHHbIE BblpaXeHuA,

pe3ynbTaTbl BbIYUCIIEHNI U pa3nnyHble NHONKaTOPbI.

BBeaeHHoOe BbipaXkeHue . --------------- UHaukaTopbl
2 . A | Vel & __
welPolliZ,dz) | [Polll. 414213562
O =20 B=40 ] P=20=0, 708539810

Pe3synbTaTt BbluMCieHUA

eEcnn Ha NpaBoill CTOpOHE MOABMAETCA UHAUKATOp P peaynbTaTta
BbIYMCMEHMA — 3TO 03HAYAET, YTO OTOOPAKEHHbIN Pe3ynbTaT BbIYMCIEHMA
npopomkaeTca Bnpaeo. Micnonb3ynte knasuwm & un (@ Anda npocMoTpa

pesyrnbTaTa Bbl4UCNEHMA.

¢ Ecnv Ha npaBon CTOPOHE BBOAUMOTO BblpaXkeHNA NOABNAETCA MHANKATOP
> —3T0 03Ha4aeT, YTO OTOBPaKEHHOE BblpaXXeHne NpoaAoIKaeTCA BNpPaBo.
Mcnonbayiite knasuwmn @ 1 @ A4NA NPOCMOTPa BBOANMOIO Bblpa>keHuA.
O6paTnTe BHMUMaHME, eCcnn Bbl XOTUTE MPOKPy4YMBaTb CUMBOSbI ANA
NPOCMOTpPa BBOAUMOIO BbIpaXXeHWA, korga otobpaxkatoTcA oba nHamkaropa
» 1 >, To cHayana notpebyeTcA HaxkaTb Ha Knasuwy (AC), a 3aTem

ncnonb3osatb ® 1 @ ONnA caosura.

UHaukartopbl gucnnen

UHpaukaTop: | O3Ha4yaerT:
KnasunaTtypa nepeknioyeHa Ha BEPXHUA perncTp
S| Ha)kaTnem Knasuwn (sHrT). Mocne HaxxaTua Ha nobyro
KNaBuLLYy BEPXHUI PEFUCTP OTKIOYNTCA, a UHANKATOP
noracHer.
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Haxxatnem Ha knasuwy BK/IOYaeTCcA angaBnTHbIN
A pexxum BBopa. locrne HaxaTuA Ha Nobyo KnasuLly OH
OTK/TOYNTCA, a8 MHANKATOP MoracHeT.

M B He3aBucmMmonm namAaTn coaepXnTcAa 3Ha4eHune.

KanbkynaTop HaxoauTcA B COCTOAHMM MOTOBHOCTU K
STO BBOAY UMEHWN NepeMEHHON C Lenblo NPUCBOEHNA el

3HayeHuA. VIHgmkaTop noABNAETCA Nocne HaXxaTuA Ha
KnaBuwu (Red (STO).

KanbkynAaTop HaxoauTcA B COCTOAHMN FOTOBHOCTY
RCL K BBOAY MMEHW NepeMeHHON C Liefblo Bbl30Ba ee

3Ha4eHus. ViHankaTop noABnAeTCcA Nocne HaxxaTusa
KnaeBuwu [ey.

STAT KanbkynaTtop HaxoauTcA B pexxume STAT.
CMPLX KanbkynAaTtop HaxogutcaA B pexume CMPLX.

MAT KanbkynaTtop HaxoauTcA B pexume MATRIX.

VCT KanbkynaTtop Haxoautca B pexxume VECTOR.
) EavHmua namepeHna yrnoB no yMON4YaHuio — rpagyc.
R EavHMua namepeHnsa yrnoB no yMOn4aHuio — paguaH.
[[ EavHMua namepeHna yrnoB No yMon4aHuio — rpag.
FIX 3apaHo hUKCUMPOBAHHOE YMCMO OECATUYHBLIX 3HAKOB.
SCI 3anaHo hUKCUMpOBAHHOE YMCAO 3HaYaWmx Lndp.

B ka4ecTBe hopmaTa BBOAA-BbIBOAA BbIOpPAHO

Math
ecTecTBeHHOe oTobparkeHue.

B namATM XpOHONOrMn BbIYUCNIEHUIN UMEIOTCA AaHHbIe,
VA KOTOpble MOXHO BOCNPOU3BECTH; BbILLE (HUXE)
N3obpakeHna Ha aUCnee UMEKOTCA eLle JaHHble.

Ha amMcnnee — npomexkyTOYHbIN pe3ynbTaTt Bbl4MCeHNA

Dis
P COCTaBHOrO BblpaXkeHUA.

Ba)xHo! [lpu BbINONMHEHUN OYEHb CNOXHbIX BbIYUCNEHUN, & TakKXe
BbIYMCNEHNA HEKOTOPbLIX APYrnX TUNOB, TPEeByoWmMX NPOAOIIKUTENBHOIO
BPeMEHU, BOSMOXKHO, YTO NOKa BbI4YUCIIEHME BbINOMHAETCA BO BHYTPEHHEM
pexxume, Ha gucnnee 6yoyT oTobpaxkaTbCA TOMNbKO BblWenpuUBeAeHHbIE
NHAMKaTOpPbI (6€3 Kaknx-nnbo 3HaA4YEHUI).

Ncnonb3oBaHue MeH1o

HekoTopble onepaumn KanbkKynATopa BbIMOMHATCA C UCMONb30BaAHNEM
MeHI0. HaxkaTtnem Ha Knasuily nnm MOXHO BbIBECTU Ha Aucnneun
MEHIO COOTBETCTBYHOLMX (PYyHKLUNN.

[nAa nepexonoB Mexnay afieMeHTaMu MEHIO cnegyeTt MCcrnonb3oBaThb

cneaylowme KnasuLn.

* MO>XXHO BbIbpaTb 3NEMEHT MEHIO HaXkaTuem LMdpoBOM KNnasuLwn, KOTopan
COOTBETCTBYET YUCNY CneBa OT HEero Ha 3KpaHe MEHIO.

e lHgukaTtop ¥ B BEpxHEeM NpaBoOM Yrny MEeHIO 03HavyaeT Hann4ne apyroro
MEeHI0O noA TekywuM. MIHankaTop A O3Ha4aeT Hanuvyue ApYyroro MeHio
Bbiwe. icnonb3ynte knasnwm @ n @ onAa nepexona Mexxay afieMeHTaMmm
MEHH0.

® YT06bI 3aKPbITb MeHI0 6e3 Bbibopa Yero-nnbo, HaxxmuTe [Ag).
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3agaHue peXxuma Bbl4UCIIeHUA

[AnA BbINOSIHEHMA 3TOM onepauuu: Haxmute 3T Knasuwu:
OCHOBHbIE BbI4UCNEHNSA (1J(COMP)
BbluncneHnA ¢ KOMMAEKCHbIMU Ynucnamm (2] (CMPLX)
(BZILiTMVé(J:_ITeV:_iquCKme N PErpecCcuoHHbIE (3)(STAT)
BbluncneHua B 3a4aHHbIX cMcTeMax

cuncneHvAa (ABOUYHOW, BOCbMEPUYHOMN, (4] (BASE-N)
AECATUYHOWN, LWecTHaaLaTepuUYHoNn)

PelweHne ypaBHEHWI (5] (EQN)
Bbluncnenua ¢ matpuuamm (6] (MATRIX)
Co3spaHue yncnoson Tabnuubl Ha (TABLE)

OCHOBaHUW BblpaXkeHuA
Bbluncnenua ¢ BekTopamm (VECTOR)

MpumeyaHue: lNepBOHaAYaNbHLIN PEXUM BbIYUCAEHUA MO YMONYaHUIO
— pexxum COMP.

HacTpounka kanbKynatopa

CHavana HaxmuTe crneaylwme Knasuwm anAa otobpaxXeHna MeHKo
HacTpounku: (stFT) (wooe) (SETUP). 3aTtem ucnonbsyinte & n @, 1 Yucnosble
KNnaBuLWKM ANA 3a4aHnA XKenaemblX HaCTPOeK.

MooyepkHyTble (___ ) HAaCTPOWKKU ABNAKTCA NnepBOHaYalibHbIMK MO
YMOMYaHUIo.

(AJMthlO (2]LinelO 3apaHue chopmata oTo6pa>keHus.

EctectBeHHOoe oTo6paxeHue (MthlO) @ Math A
Nno3BoONAET BUAETb Apobu, nppaunoHasnbHble %+%

yucna v gpyrue BblpaXkeHnA, Kak OHU HanucaHbl s
Ha 6ymare. 1

MthlO: BuibnpaeTtca pexunm otobpaxeHna MathO unn LineO. MathO
oTObpaXkaeT BBEAEHHbIE 3HAYEHMA U pe3ybTaTbl BbIMUCAEHUIA, UICNONb3YA
dopmaT, B KOTOPOM OHW HanucaHbl Ha 6ymare. LineO oTobpaxaeT
BBeAEeHHble 3Ha4eHnAa Tak e, kak MathO, HO pe3ynbTaTbl BblYUCNEHWUNA
oTobpaxkatoTcA B CTPOYHOM chopmare.

CTtpo4Hoe otobpaxeHue (LinelO) nossonaeT D] A
BUAETb APO6u N apyrve Bblpa>keHUA B OLHOW 4 45+

CTPOKe.

22a15

MpumeyaHue: ¢ [Npu Bxoae B pexkumbl STAT, BASE-N, MATRIX unn VECTOR
KanbKynATOp aBTOMaTUYeCKM NepeKtovaeTcA Ha CTPOYHOE OTobparkeHue.
* B HacToAwem pykoBoacTee cvmeon [EIR] pAAoOM ¢ npumMepom onepaumnm
o3HayaeT ecTecTBeHHoe oTobpaxkeHne (MathO), a cumson I ykasbiBaeT
Ha CTPOYHOE OTOBpaKeHume.

(3)JDeg (4JRad (5)Gra 3apatoTca rpagychl, pagvaHbl Unu rpaapl B
KayecTBe eAVMHUL M3MepeHus YrnmoB ANnA BBOAA W BbiBoAa pe3ynbTaToB
BbI4YUCITEHWM.

MpumeyaHue: B HacToAwem pykosoacTee cumaon B pAaoM ¢ npumepom
onepauuv o3Ha4vaeT rpaaycol, a cumeon [T ykasbiBaeT paguaHbi.
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(6]Fix (7)Sci Norm 3apaHue konuyecTBa Undp ana oTobpakeHus
pesynbTaTta BblMUCNEHUA.
Fix: BeBogumon umdpon (ot 0 go 9) 3agaetcA KONUYECTBO AECATUYHbBIX
3HaKOB B OTOBpaXkaeMblx pesynbraTax BbluMcneHua. [Nepea BbIBOAOM Ha
Ancnnen pesynbTaTbl OKPYrNATCA A0 YKa3aHHOro Konmyectsa umdp.
MNpumep: [ 100 + 7 = 14,286  (Fix 3)

14,29  (Fix 2)
Sci: Beogumon uncppont (ot 1 oo 10) 3agaetcA KonmyecTBOo 3HavaLumx umdp
B 0TO6parkaeMbix pedynbTaTax BoluucneHua. lNepea BbIBOAOM Ha Ancnnen
pe3ynbTaTbl OKPYrNATCA A0 YKa3aHHOro KonmyecTsa undp.
Mpuwvep: PIXEA 1 = 7 = 1,4286 x 10" (Sci 5)

1,429 x 107" (Sci 4)

Norm: Beibopom ogHoro n3 gsyx ummerowmxcA napametpos (Norm 1,
Norm 2) 3apaetcAa uUHTepBan oTobpaXeHuAa pe3ynbTaToB B
HEe3KCNOHeHUnansHoM npeacTaBneHnn. BHe ycTaHOBNEHHOro avanasoHa
pesynbTaTbl 0TOOpaXKatTCA B IKCNOHEHUMaIbHOM NpeacTaBieHunn.
Norm 1: 102 > [x|, |x] = 10° Norm 2: 10° > |x|, |x] = 10
Mpumep: A 1 +200=5x 102 (Norm 1)

0,005 (Norm 2)

& (Jab/c @ (2] d/c 3apaHue nnub0o cmelwaHHon apobu (ab/c), nnbo
HenpaBunbHON Apobu (d/c) anAa oTobpakeHmAa apoben B pesynbrarax
BbIYUCIIEHWMN.

® (BJCMPLX ([@Ja+bi; (2Jrz0 3apgaHne nnubo NpAMOYronbHbIX
KoopauHart (a+bi), nnbo NonApPHbIX KoopaMHaT (r£60) B pexxume peLueHus
ypaBHeHuin EQN.

™ (4)JSTAT (1JON; (2)JOFF 3ajpaHune nokasbiBaTb UNM HET cTonbew,
FREQ (4acTtoTta) B pegakTope Stat, B pexxume STAT.

™ (5]Disp (1]Dot ; (2JComma 3apaHue TOYKU UMK 3anATON B KaYecTBe
[EeCATUYHOrO pasaenuTena pesynbTata BbluucneHvua. Bo BpemAa BBoaa
Bcerga otobpaxkaeTcA AeCATUYHbBIA pa3aenuTenb ToYKa.

MpumeyaHue: [pu BLIGOPE TOYKU B Ka4E€CTBE AECATUYHOrO pasfennuTens,
pasaenuTenb HECKONbKUX pe3ynbTaToB — 3anATaA (,). Mpv Bbibope 3anATomn
B KayecTBe OECATUYHOro pasfenutend, pasaenuTesib HECKONMbKUX
pesynbTaToB — TOYKa C 3anATom (;).

™ (6] «CONT» PerynupoBka KOHTPacTHOCTM aucnen. [ononHUTenbHble
cBedeHnA cM. B pasfene «PerynupoBka KOHTPACTHOCTU AUCTEA».

I'Iapalvleprl MHUUMann3aumumn KasibKyJiaTopa

[Mpn HEOHXOAMMOCTM NHMLMANU3aLMN KanbKynAaTopa, C BO3BPATOM B PEXUM
BbluncneHnn COMP, n BocctaHOBNEHNA ApYrnx NCXOAHbIX NapamMeTpos no
YMOMYaHUIO BbIMOMHAIOTCA Creayowme encTBumA.

(2J(CLR) (@] (Setup) E) (Yes)

BBoA Bbipa)>xeHUN N 3Ha4YeHUmn

OcHoBHble NpaBuna BBoAa

KanbKynaTop nNo3BONAET BBOAUTH BbIPAXXEHWA TOYHO B TAKOM Xe BUAE,
B KakOM OHW 3anucbiBaroTcA. [ocne HaxaTtuA Ha knasuwy (=) nopagok
NPUOPUTETOB BBOAA BbIYNCNAETCA aBTOMAaTUYECKM, @ pe3ynbTaT NoABUTCA
Ha aucnnee.
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4 xsin30 x (30 + 10 x 3) =120

4 (X] 300)X)I[30FH10X)3D] =) Math A
| ol | g iR Ca0I%E 3041 b
E v 170

*1 BBoA B 3aKpblBaloWmx ckobkax Tpebyetca ana sin, sinh n octanbHbIX
PYHKLMIA, BKAOYAOLWUX KPYITble CKOOKMN.

*2. 3TN CUMBOSbI YMHOXEHUA (X) MOryT 6b1Tb onyLeHbl. CUMBON YMHOXEHNA
MOXET ObITb ONyLLEH Nepe OTKPbIBAIOLMMU KPYTbIMU CKOBKamu, nepes
sin Ny gpyrummn PyHKLUMAMN, KOTOPbIE COAEPXXaT KPyrnble CKOOKN, nepen,
dyHKUMen Ran# (cny4anHoe 4ncno), unu nepen nepeMmeHHsivn (A, B, C,
D, E, FE M, X,Y), Hay4HbIMX KOHCTaHTaMu, T UK e.

*3 BakpblBatowan ckobka nepen onepaument (=) MoxeT 6bITb OnyLleHa.

MpvMep BBOAA C OnyckaHuem onepaumnin (X]*? n (3]*° npuBeneH B
npumMepe BbiLLe.

Math A

45inCa0T 0+ 0w
120

430 D [O30FH 10X 3=

MpumeyaHue: * Ecnu BoipaxxeHne BO BpeMA BBOAA CTAHOBUTCA ANIMHHEe
LUMPWHBI 3KpaHa, 3KpaH aBTOMaTU4eCKM CABUHETCA BMNpPaBo, a Ha avcnnee
noABuTcA nHamkartop <« . Korga 9TO CNy4YMaoCb, MOXHO CAOBUHYTb
BblpaXkeHne BEBO, UCMONb3yA Knasvwm @ 1 & anA nepemeLleHun
Kypcopa. ® py CTPOYHOM OTOBpaXKeHUN HaXxaTe Knasuwmy (A BbI30BET
nepexon Kypcopa K Hayany BblpaxkeHuaA, a (¥ BbI30BET Nepexos B KOHeL.
* [py ecTecTBEHHOM OTOBPaXkeHUn HaxkaTue ®, Koraa Kypcop HaxoamTceA
B KOHLIE BBOAVMOIO BbIpaXXEHWNA, BbI3OBET €ro NePEXo] K Havary, a Haxxatue
@@, Korga Kypcop HaxoauTCA B Hayane Bbl30BET €ro nepexon B KOHeEL.
e MO>XXHO BBECTM BblpaXkeHne anuHon oo 99 6ant. Kak npasuno, kaxkaoe
4YUCIO, CUMBOS U PYHKUMA 3aHUMaeT oamH 6anT. HekoTopbiM PyHKUMAM
TpebyeTcA oT Tpex Ao 13 6ant. e Korga Ao npenena anAa BBoga OCTanocb
10 nnn meHbLue 6anT, kypcop nameHnt cpopmy Ha M. Ecnu 3TO cnyyunnocs,
3aKaH4MBanTe BBOA BblpaXeHus, a 3aTeM HaxxmuTe (=].

MpuopuTteT NnopAAKa BbIHUCITIEHUN

MpropnTeT NopAaKa BblYMCMEHUA BBEAEHHbIX BblpaXKeHWUI OLeHMBaeTcA
B COOTBETCTBUM C HMXKecneaywowumm npasunamu. Npu paBeHcTBe
NPUOPUTETOB [ABYX BbIPaXK€HWUI BblYMCIIEHUA BbINOMHAKTCA cneBa
Hanpago.

1-e Bblpa>keHnA B ckobkax

®yHKunn, Tpebytolme aprymeHTa cnpasa 1 3aKpbiBatoLLyto

2-
© CKOOKY «)» 3a apryMeHTOM

DYHKUMKN, KOTOPbIE NAYT Nocne BBOAMMOIo 3Ha4deHusa (x2?, x3, x',
3-e y
xl, 7 0 19 % Bf), ctenenn (x¥), kopHu (Vo)

4-e | Qpobu




3Hak MUHyc (-), ocHoBaHue-n cumeonsl (d, h, b, 0)

MpumeyaHwue: Npy Bo3BeAEHUM B KBaApaT OTpULATENbHOM
BENUYUHbI (Hanpumep —2) ee cneayeT 3akio4YnTb B CKOOKM
(Q©)2 (=]). MNockonbky X2 nmeeT Horee BbICOKUM

5-e | npuopuTeT, Yem 3HaK MuHyc, BBoA () 2 (x3 (=) mor 6bl npuBecTy
K BO3BEAEHUIO B KBaapaT 2, a 3aTeM [00aBMeHnio 3Haka MUHYC
K pe3ynbTaTy. Bcerga umeniTe BBUAY NOPAA0K NPUOPUTETOB

1 3aKnoyanTe oTpuuaTesibHble 3Ha4eHUA B CKOBKM, Korga
HeobxoaMMO.

KomaHgbl npeobpasoBaHna eavHuL uamepeHma (cmpin n 1. n.),

6-e . a e s
BbluMcnAemble 3Ha4YeHuA B pexxume STAT (%, 9, £1, £2)

7-e YMHOXeHMWe, roe 3Hak YMHO>XEeHUA onyuleH

MepecTtaHoBKa (nPr), couetaHme (nCr), 0603HaYEHME NONAPHbIX

8-e KOOPAMHAT KOMMIEKCHOTO Yuncna ()

9-e | CkanAapHoe npousseneHue (-)

10-e | YMHOXeHWe, neneHne (X, +)

11-e | CnoxeHwue, BblunTaHme (+, -)

12-e | Jlornyeckoe U (and)

Jlornueckoe UJIA (or), ucknrovaroee UM (xor), nckniovarowee

13-¢ | HE-UMM (xnor)

BBoA ¢ ecTeCTBEHHbIM OTOOpa)keHuem

Bbibop ecTecTBEHHOro oTobpaXkeHnA No3BoNAeT BBOAUTb U OTOBpaXkaTb
Apo6u 1 onpeneneHHble pyHkuun (log, X2, x3, x, vV, Ve, Wo, x', 108, €,
[, d/dx, £, Abs) TO4HO TaK e, Kak OHM HaneyaTaHbl B Balem y4ebHUKe.

/ 2+V2

1+\/_ = @  Math A
o o
B@@20®1B@2E |5

iz

BaxxHo! e OnpepeneHHble TUMbI BbIPa>XXEHUA MOTYT HE MOMECTUTbCA Ha
cTpoke aucrneA. MakcumarnbHO JonycTUManA BbiCOTa (OOPMYIbl BbIpaXkeHWNA
— [iBa n3obpaxeHuna gucnnen (31 Tovka x 2). Ecnu BBognMoe BbipaXkeHne
npesbilaeT 4oNYCTUMbIVA Npeaen Nno BbICOTe, AafibHENLLNA BBOA CTAHOBUTCA
HEBO3MOXHbIM. ® [lonyckaeTcA BNOXeHne (PyHKUMI 1 KPYTNbiX CKOH6OoK. B
cny4ae npesbIWEeHNA A0MYCTUMOrO Ymucna PyHKUMN 1 (MNn) KPyrnbiX CKOHOOK
npyv X BNOXEHUN AanbHEeWWnin BBOA, CTAHOBUTCA HEBO3MOXHbIM. Ecnu
9TO MPOUCXOANT, pasfenuTe BblpaXXeHe Ha YacTu U BblYUCIIUTE KaXAayto
YacTb OTAESbHO.

MpumeyvaHue: lMpu HaxxaTum (=) 1 NonyyYyeHun pesyrnbTaTa Bbl4UCIIEHNS,
NCnonb3yAa eCTeCTBEHHOE OTOobpa)keHne, 4acTb BBOAUMOrO BblpaXkeHUA
MOXeT b6bITb obpes3aHa. Ecnu cHoBa TpebyeTcA NPOCMOTPETbL BBOAMMOE
Bblpa)keHne LeNMKoM, HaxxmuTe (Ac), a 3aTem ucnonb3ynte @ n & anA
caBura BBOAMMOIO BblPaXXeHWA.




Wcnonb3oBaHue 3Ha4YeHUU U Bbipa>keHUn B
Ka4dyecTBe apryMEHTOB (TO.HbKO ecTecTBeHHOe

oTobpa)keHue)
3Ha4yeHune nnu Bblpa>XXeHne, KOTOpPOeE Bbl y>XKe BBEJIN, MOXXET UCIMONb30BaTbCA

7
B Ka4ecTBe aprymeHTa doyHkumuu. lNocne BBOAA BbIPAXEHWUA, Hanpumep ¢,

MOXHO cienaTb ero apryMmeHTom vV , nony4ve B pesynbTtarte \/% .

/ YT106bI BBECTM 1 + l, a 3aTeM U3MEHUTb BblpaXkeHne Ha 1 +\/l
6 6
[ MATH |
m Math A
1 7 6 1_%'
m Math A
@ @ @ @ [sHr1) e (INS) 1+E_
- JE m Math A
Vm 5
1+

Kak nokasaHo Bbllwe, 3Ha4YeHMEe UK BbIpa)XKEHNE nNpaBee Kypcopa nocne
HakaTmA (el (INS) cTaHOBUTCA apryMmeHToM pyHKUMK, 3a4aHHON Aaree.
OxBayeHHbIN B Ka4ecTBe aprymeHTa AuanasoH — BCe crpaBa [0 NnepBou
OTKPbITON KPYrNon CKOBKWU, eCcnu OHa CyLeCTBYET, UM BCe A0 NepBoOn
dyHKumn cnpasa (sin(30), log2(4) n T. n.)

HacToAwaA BO3MOXHOCTb MOXET ObiTb MCNOMb30BaHa CO CreayoWwumMn
pyHkumnammn: (&), (od, (F, 6 (E (), 6 ) (S=), 6 @9 (Vo),
(iog) (10"), (sHFT) (in) ("), (va), (7, (sHFT) (va) (%Vm), (sHFT) (rye) (Abs).

Pe>xum BBOAa € nepe3anucblo (TONbKO CTPOYHOE
oTobpa)keHue)

Mo>XHO BbIGpaThb peXxnM BBOAA BCTABKM MW Nepesanuncu, HO TONbKO Koraa
BbIBpaHO CTPOYHOE OTObpakeHne. B pexxume nepesanncu BBOAUMbIA TEKCT
3aMeHAET TEKCT B MeCTe HaxoxAaeHuna Kypcopa. MOXHO nepekntoyarbea
MeX Ay pexxnMamMmun BCTaBKM 1 nepesanuncu, Haxkas KnasuLu: eg (INS). B
pexKMMe BCTaBKM Kypcop umeeT Bug «I», a B pexxume nepesanvcn «am».

NMpumeyaHue: Npu ecTtecTBeHHOM OTOBpaXkeHUU Bcerga UCMonb3yeTcaA
pPeXUM BCTaBKW, NO3TOMY MNpU U3MEHeHUN dpopmaTta oTobpaxkeHnA co
CTPOYHOrO Ha ECTECTBEHHOE MPOM30MAET aBTOMaTUYECKOE NepeKIItOYEHNE
B PEXMM BCTaBKMW.

UcnpaBneHue U o4nCTKa Bbipa)keHusA

YpaneHue 3Haka unu yHkuum: [NepemecTtute Kypcop npasee yaanaemMoro
cumBoOna Unn yHKUMK, a 3atem Haxmute [EJ. B pexume nepesanvcu
nepemMecTuTe Kypcop Takmm obpasom, 4Tobbl OH 6bInT HENOCPEeACTBEHHO NOA
yaanaembiM CUMBOIOM M (hyHKUMEN, a 3aTeM HaXkMuTe [DEy.

YT106b1 BCTaBUTb CUMBOJT U (PYHKLMIO B BbIpa)KeHue: Vicnonbayinte @
n  [nA nepeMeLleHna Kypcopa B MECTO BCTaBKU CUMBONA UK (OYHKLUNK,
a 3aTeM BBeauTe ee. Bcerga Hy>XHO ybeamTbCA B UCMONb30BaHUM pexnva
BCTaBKW, €Cnin BbI6paHO CTPO4HOE OTObparkeHue.

YT106b1 OYUCTUTL BCE BBOAUMOE Bblpa)keHue: HaxxmuTe [Ag).
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MepeknioyeHne otobpakeHUA
pe3ysibTaToB BbIYUCSIEHUN

[Mpu BbIOpaHHOM €CTECTBEHHOM OTOBPAXKEHUN, KaXKA0€e HaXKaTue Krasun
OyoeT nepeknoyaTh Tekyllee oTobpaXkeHne pesynbTata BblHUCIEHUA
Mexady Opo6HON U OecATUYHOM chopmamu, ero chopmoit VvV 1 hopmoi
AEeCATUYHOWN Apobu, unu ero hopmoin Tt 1 hopmon ecATUHHOM apobu.

Y m+6= %n - 0,5235987756 X

Mm@ 6E +n 0.5235987756

(V2 +2)x V3 = V6 + 2/3 = 5,913591358
@20 2DX@3E V6+2V3 5.913591358

[Mpn BbIGPAHHOM CTPOYHOM OTOBpaKeHUN, KaXkaoe Ha)kaTue KnasBuliu
byneT nepeknoyaTh Tekyllee oTobpaxeHne pesynbTata BblYUCIeHUA
mMexxay oopMamMu AeCATUYHOW ApOobu 1 NPoCcTon Apobdu.

J 1+5=02=1 Mm@

5 —

1=)5E=) 0.2 &0 1145

Vi 1—%— 1-02 3@

_F —

184@56 1.5 &9 0.2

BaxxHo! e B 3aBuvcumocTn OoT Tuna pacyeTta, npouecc rnpeobpasoBaHuA
pesynbTaTa Ha Aucrnnee Nocne HaxaTuA KnasBumn MOXET 3aHATb
HekoTopoe BpemA. © C onpefeneHHbIMU pesdynbTaTaMyn BblYUCAEHUN
Ha)kaTne KnaBuwu He npeobpas3yeT oTobpaxaemMoe 3HadeHue.
e Ecnu obLiee 4nmcno 3HakoB B CMeLLaHHOM Apobu (Luenoe + 3HaMeHaTtesb
+ yncnutenb + 3HakK pasgenutenda) npesbiwaeT 10, nepesoa opobu mns
[EeCATMYHOro chopmara B CMeLaHHbI HEBO3MOXXEH.

MpumeyaHue: C ectecTBEHHbIM 0TOOpakeHneM (MathO) HaxkaTre Knasuwm
(=], BmecTo (=) nocne BBOAA BblpaXkeHWA 0TOOGpPa3nUT pesynbTar
BblYUCIEHNA B AECATUYHOMN dhopme. HaxkaTue knasuwm nocne 3Toro
nepekntoynT hopmMy pesynbTaTta BblYMCEHMA HA NPOCTbie Apobu nnu .
dopma pesynbtata vV B HACTOALLEM ClyyYae He MOABMUTCA.

OCHOBHbIe BblYUCIeHUuA

BbluucneHua npocTbix Apobei

3ameTnm, 4TO MeToabl BBOAA ,u,poﬁeﬁ pa3nn4yHbl B 3aBUCUMOCTU OT TOrO,
ncnonb3yeTe N Bbl eCTeCTBeHHOE U CTPO4YHOEe oTOOpa>keHune.

L 2+t =1 2@3IOH1E®@2E %
i B2@300HE1®2E3 %
3 @3B 1®2E 716
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L 4-3% =2 [ +BEE=5)30102E8 1

m3 4AF3E@1E2E3 142

MpumeyaHue: * CmelumBaHue NPy BbIMUCNEHUAX APOOHbIX U AECATUYHbIX
3Ha4YeHUn B CTPOYHOM OTOOpa>keHUM BbI3OBET MokKas pesynbTaTta B
AECATUYHOM 3Ha4eHun. ® [Ipobu B pe3ynbTaTax BblMUCIEHNA OTOBpaXKaroTCA
nocne nx NnpuBefeHns K HeCcoKpaTUMbIM APO6AM.

YT1o6bI Nepekno4nTb 0OTOOpaXkeHne pesyribTaTa BblYMCIIEHUA MeXAay
HenpaBUI1IbHOM np06b|o M CMeLllaHHOW Apo6blo: HaxxmuTe cnepyowme

KnaBuLK: (sHFT) (seD) (@ —HQ

Y10o6bI NEpeKnoYnTb 0706pa)|(e|-w|e pe3ynbTaTa BblMUCIIEHUA MeXAy
APO6HbIM U AecATUYHbIM (hopmaTom: Haxkmute (sen).

BbluucneHue NpoLEeHTOB

BBoa 3HayeHMA M HaXkaTue Ha KnaBuLLU (%) obecneunBaeT
npeobpasoBaHne BBEAEHHOIo 3Ha4YeHWA B NMPOLEHTbI.

/ 150 x 20% = 30 150 (X] 20 (%) (=) 30
/ Bbluncnntb, ckonbko npoueHToB oT 880 coctaBnAaeT 660. (75 %)
660 (=) 880 (%) (=) 75

/ Yeenuuntb 2500 Ha 15 %. (2875)
2500 (+] 2500 (X] 15 (%) (=) 2875

¢/ YMeHblmTb 3500 Ha 25 %. (2625)
3500 (=) 3500 (X] 25 (%) S 2625

BbluucneHua c rpagycamu, MMHYyTaMuM U CeEKyHAamu
(wecTUpecATEpPUYHBbIMU YUCTIAMW)

KanbkynAaTop no3BonAaeT Npon3sBoanTb onepaumm CIoXeHWsA, BblHUTaHNA U
AeNneHna Mexay WecTUAeCATEPUYHbIMU U AECATEPUYHBIMU 3HAYEHUAMMU,
oTobpaxkaa pesynbTaTt B Ka4eCTBe LWeCTUAECATEPUYHOrO 3Ha4eHnA. MoXXHO
BbIMOMHATL Npeobpa3oBaHme LWEeCTUAECATEPUYHbIX YNCEN B AeCATEPUYHBbIE
n HaobopoT. meeTcAa cneayowmnin doopMaTt BBOAA LIECTUAECATEPUYHbIX

3Ha4veHui: {rpaaychbi} {MUHYTbI} {cekyHabl} [s2.
MpumeyaHue: O6a3aTenbHO TpebyeTca BBOAUTL LMAPbI rpaycoB U MUHYT,
[lake ecniv OHU paBHbI HYJO.

/ 2°20°30" + 39'30" = 3°00°00"
2 [22) 20 [22) 30 £ (F] O 22 39 22 30 b2 (=] 3°00”

/ MpeobpasoBaHne 2°1518" B 4€CATUYHbLIN 9KBUBASEHT.
291569 189 (= 2°1518
(MpeobpasyeT WwecTnaecATEpUYHOE B AECATUYHOE.) 2.255
(MpeobpasyeT AecATUYHOE B LECTUAECATEPUYHOE. ) 2°1518"
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CocTaBHble BbIpa)XeHus

C nomouwpbto aoeTo4ma (:) MOXXHO 06beauHUTL ABa U 6onee BblpaXxeHnA
1 BbINOMHATL UX B NOCNEA0BAaTENbHOCTY ClieBa Hanpaso Npu HaXkaTuu Ha
Knasuwy (=].

/) 3+3:3x3 3E3ME()3X3E 6
= 9

Mcnonb3oBaHMe TeXHUYECKOM 3anucu

[MpocToe HaxaTne KnaBuwn npeobpasyeT oTobpakaemoe 3Ha4yeHue B
TEXHUYECKYIO 3anuch.

/ MpeobpasoBaHne 3HavyeHnA 1234 B TEXHUYECKYHO 3aruCb,

CMeLLeHNeM AeCATUYHOIO pasaennTensa Bnpaso.
1234 (5] 1234

Eng 1.234x103
Eng 1234x10°

/ lMpeobpasoBaHue 3Ha4yeHnA 123 B TEXHNYECKYIO 3arnucs,
CMeLleHneM OeCATUYHOro pas3aenuTena BneBso.

123 (=) 123

GHEg(—)  0.123x10°
) @9 (<) 0.000123x10°

XpOHOﬂOFI/IFl BbIYUCJIEHUN

B pe>xkume COMP, CMPLX unu BASE-N kanbkynatop noMHUT go 200 6anT
AaHHbIX MOCNegHnX Bbl4McneHnin. MoXHO npocMaTpmMBaTb XPOHOMOMUIO
BbIYMCNEHWI NYTEM NPOKPYTKMU COAEPXKMMOro, UCNONb3yA Knasuwm @

nQ.

P 1+1=2 1B18 2
2+2=4 2 2= 4
3+3=6 3H3E 6

(MpokpyTKka Hazad.) @ 4
(CHoBa npokpyTKa Hasag.) @ 2

MpumeyaHue: CoapepXxmmoe namMATM XPOHONOTMMU BblMUCNEHUN
yoanAaeTcA Npu BbIKIIOYEHUN KanbKyATOpPa, NPU HaXKaTUM Ha KnaBuLly
(ON), NnepeknoYeHnn Ha OPYro pexunmM BblYUCIIEHUIA Unu dopmaTt BBoaa-
BblBOAA, a TaAKXXe Npu BbINOHEHUN Ntobon n3 onepaunin cépoca.

NMoBTOpPHOE BOCNpou3BeaeHue

Kor,u,a pe3ynbTaTt BblHUCIEHNA Ha Oucniee, MOXXHO Ha>kaTb KrnaBully @
unu ®, 4Tobbl OTPEeaaKTUPOBaATb BblpaXkeHne, UCNonb3oBaHHOE ANA
npeabliayuwero Bbl4HUCIEHUA.

/ 4x3+25=145 A 4X)3FH 253 14.5
4x3-71=4)9
(npogonxenne) @ (e (oed (e (e (=) 7.1 () 4.9
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MpumeyaHue: Ecnu Bbl XOTUTE OTPeOaKTUPOBATb BbipakeHue, Koraa
NHOMKaTOp P BKIIOYEH C MPaBON CTOPOHbI peayrnbTaTa BblYUCNEeHNA (CM.
«[okasaHuna aucnnen»), Haxmute [A¢, a 3aTem ucronb3ynTe @ 1
ANA NPOCMOTPA BblpaykeHus.

MamAaTb pe3ynbtaTtoB (Ans)

MocneaHun pesynbTaT BbIYUCEHUA COXpaHAeTcA B naMATU Ans
(pesynbTtatoB). Copepxumoe namatn Ans obHOBNAeTCA nocne
OTOBPa>keHNA HOBOrO pe3ysbTata BblYMCNEHUA.

/ YTo6bl pasaenutb pedynbTat 3 x 4 Ha 30 A

3X)4 = 172
m
(npononxenne) (5] 30 (=) Ans=al
0.4
P 123+456=579 DN 123 () 456 —
789-579=210 _ D Math A
(npomomkerne) 789 (=) (g E) Ta9-Ans
210

MepemeHHbie (A, B, C, D, E, F, X,Y)
KanbkynAaTop umeeT BOCEMb NPEABAPUTENBHO YCTAHOBIIEHHbIX NEPEMEHHbIX,
nMmeHoBaHHbIX A, B, C, D, E, F X n Y. MOXHO NpucCBOUTb 3HAYEHUA
nepeMeHHbIM 1 UCMOMb30BaTb NEPEMEHHbIE B BbIYUCIEHNAX.

/ MpuceBouTb pesynbTat BbluMUcneHua 3 + 5 nepeMeHHon A
3 (#) 5 () fed (STO) [ (A) 8

/ YMHOXUTb 3Ha4YeHne nepemeHHon A Ha 10
(NpoaoneHue) ©A)X 103 80

/ Bbi3BaTb 3Ha4YeHNEe nepemeHHon A
(NnpogomkeHwue) @A) 8

/ OuyncTUTb 3HaYeHne nepemeHHon A 0 (e (STO) (@) (A) 0

He3aBucumaa namAatb (M)

HesaBncumana namATb no3BonAeT npubaBnATb pesynbTaTbl BbIYUCIEHUA
K ee COoAep>XMMOMY, a TakXe Bbl4UTaTb UX U3 Hero. Npu Hann4uun B
He3aB1CMOWN NaMATYN 3HAYEHUA OTIMYHOIO OT HYNA Ha AUCnnee NoABNAeTCA
nHamMKaTop «M»,

/ YT06bI 04NCTUTL coagep>xmumoe M 0 (STO) w4 (M) 0

/ YT106bl [O6aBUTL pesynbtaT 10 x 58 M
(npopornxenHne) 10 (X) 5 50

/ YT106bI Bbl4EeCTb pedynbTar 10 + 513 M
(npogonxenne) 10(#) 5 (M-) 15
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/ YT106bI BbI3BATHL coaepXxmmoe M
(NpoaonmxeHue) W (M) 35

MpumeyaHue: [1nA He3aBUCMMOW NaMATU UCNonb3yeTcA nepemeHHaa M.

Ouuctka BCcex 3anoMUHaOLWMNX YCTPOUCTB

Copepxnmoe namAaTn Ans, He3aBUCMMOWN NamMATU N NEPEMEHHON
coXpaHAeTcA Aaxke Mnpu Haxatuu [AC), USMEHEHUM peXxuma Bbl4UCIIEHUIA
WNW BbIKIIOYEHNA KanbKynAaTopa. [1Aa O4UCTKN COAEPXXUMOro BCeX 61I0KOB
NamATU BbINOMTHUTE CMEAyoLLy0 Npoueaypy:

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

BbluucneHue pyHKUUN

daKTnyeckne onepauumn UCNONb30BaHNA KaXXaon (OyHKLUMKU CM. B pasaerne
«[pumepbl» B HXXeCNeayoLwem Crcke.

7: T oTobparkaetcA Kak 3,141592654, HO ANA BHYTPEHHUX BbIYUCIIEHUN
ncnonb3yetcA nt = 3,14159265358980.

e: e oTobpaxkaeTcA Kak 2,718281828, HO ANA BHYTPEHHUX BblYUCNIEHUI
ncnonb3yeTtcA e = 2,71828182845904.

sin, cos, tan, sin~', cos™, tan~': TpuronomeTpuueckne dyHkumn. 3agante
eAMHULY M3MEPEHWA YITIOB Nepes BbiNOMHEHUEM BblYNCeHA. CM. Z1.

sinh, cosh, tanh, sinh™!, cosh™', tanh™': Mnep6onnueckne yHKLMN.
Beeaute yHKUMIO U3 MEHIO, KOTOpOe MOABMTCA Npu Haxkatum (g).

HaCTpOVIKa eOonHNL namepeHunA yrnoB He BJIMAET Ha BbI4YUCTIEHNA. Cwm. /2.

°,", 9: HacToAwme pyHKLUUN 3a0a10T €AuHULBI U3MEPEHNA YInoB. ° 3aaeT
rpagycbl, " paavaHbl, a 9 rpaabl. BBeaute yHKLUMIO M3 MEHIO, KOTOpoe

MOABUTCA NPU HaXkaTun CrnenyroLmnx KnaBuLL: (an) (DRGP). Cwm. .

10", e¥: OkcrnoHeHumanbHbie dyHKUMK. 3ameTuM, 4YTO MeToabl BBOAA
pPasnnyHbl B 3aBUCUMOCTM OT TOrO, UCMOMb3yeTe NN Bbl €CTECTBEHHOE UK

CTpO4HOEe oTObpaxkeHune. Cm. 24.

log: Jlorapngpmnyeckaa dyHkumA. Wcnonb3yinte knasuwy (log), 4TOObI
BBecTU log b B Buae log (a, b). OcHoBaHve 10 ABNAETCA HACTPOWKON MO
YMON4YaHu1IO, ecnn Bbl He BBeNW 4YTo-nnbo anAa a. Knaeuwa Takxe
MOXeT ObITb UCMONb3oBaHa Af1A BBOAA, HO TOMbKO MPU €CTECTBEHHOM
oTobparkeHnn. B aTom cny4vae Bbl AOMKHbI BBECTU 3HAYEHNE OCHOBAHUA.

Cm. /5.

In: HatypanbHbin norapuncm ¢ ocHoBaHuem e. Cwm. /5.

x2, x3, x", Vm, %m, Wo, x': CTeneHn, KOpHU 1 06paTHblEe BEHUHBI.
O6paTtnTe BHUMaHue, 4To MeTtoabl BBoda AnA X', Va, 3Vm 1 Wo pasnuyHbl
B 3aBMCMMOCTM OT MCMOMb30BAHWA ECTECTBEHHOrO0 WM CTPOYHOO
oTo6paxeHua. Cm. Z7.

NMpumevyaHue: ¢ Cneayowme yHKUMN He MOryT 6biTb BBEAEHbI
nocneposatensHo: x2, x°, x*, x~'. Ecnu Bbl BBEenu Hanpumep 2(x3 (x3,
nocnegHAA 6yneT npourHopupoBaHa. Ytobbl BBECTHU 222, BBeauTe 2(x3,
HakmuTe Knaeuwy @, a 3atem HaxxvmuTe (23 (IEIED). © X2 X3, X' MOXHO
NCMonb30BaTh B BbIYUCNEHUAX C KOMMIIEKCHBIMU YUCIaMu.
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J==: ®yHKUMA ANA BbINOMHEHNA YUCMEHHOTO UHTErpMpoBaHnsA, UCMosb3yA
meTop laycca-KpoHpoaa. CuHTaKeuc BBOAa €CTECTBEHHOIO OTOOpaXkeHuA

ﬁf(x), B TO BPEMA KaK CUHTaKCMC BBOAA CTPOYHOIo 0TobpaykeHuA J(f(x),
a, b, tol). tol 3apaeT 3Ha4yeHMe [OMYCTUMOrO OTKJIOHEHUA, KOTOpoe
paBHO 1 x 107, ecnu He 3agaHo 3HadeHue tol. MoopobHble cBeaeHUs
cMm. B pasgenax «[lpeaynpexaeHna 06 OCOB6EHHOCTAX BbIMNOMHEHUA
WHTEerpanbHbiX 1 avddepeHunanbHbiX BblMUCNEHUn» N «CoBeTbl AnA
YCMNELUHOrO BbIMNOMHEHNA NHTErpanbHbIX BbIYUCIIEHUIN». CM. &.

%l: dyHKUMA AnA NPUBNNXKEHHOro 3Ha4YeHMA MPON3BOAHOM HA OCHOBaHWM
LieHTpanbHOro pasHoCTHOro metoaa. CuMHTakcMc BBOAA €CTECTBEHHOro

oTobpaxkeHus E(f(x)”x:a’ B TO BpeMms KakK CUHTaKCuUC BBoAA CTPOYHOrO

d
oTobpaxkeHuns E(f(x), a, tol). tol 3apaeT 3Ha4yeHWe [OMNYCTUMOrO
OTKIOHEHNA, KoTopoe paBHo 1 x 107°, koraa He yKa3aHo MHOTo 3HaYEeHUA

tol. Ina noapob6HbIX cBeaeHuin cM «[MpeaynpekaeHna 06 0COBEHHOCTAX
BbIMNOMHEHNA MHTErpanbHbiX U AvddepeHumnanbHbiX BblYUCNEHUn». Cm.

At

 —
Zm=: OyHKUMA, KOTOpaA B YCTAHOBMIEHHOM JauanasoHe ana  fx),
b

onpeaenaet cymmy 2 (f(x) = fla) + fla+1) + fla+2) + ...+ fib). CuHTakcuc
X=a b

BBOJA €CTeCTBEHHOro otobpaxkeHna X (f(x)), To BpemA Kak cuHTaKcuc

X=a

BBOAA CTPOYHOro otobpaxkeHus X(f(x), a, b). a v b uenbie, KoTopble MOryT
6bITb YCTAaHOBMEHHbI B ananasoHe —1 x 10°< a = b <1 x 10'°. Cm. zm.

MpumeuaHue: Cnenyrowee He npumeHaeTca ansa f(x), a wnn b: Pol, Rec,
[, didx, .

Pol, Rec: Pol npeobpasyeT nekapToBbl NPAMOYrofibHble KOOpAWHATbl B
nonApHble koopauHaTbl, a Rec npeobpasyeT nonApHble KOOpPAVHATbl B
NPAMOYrosbHble. CMm. %11 :

Pol(x, y) = (r, 6) Rec(r, 6) = (x, ) 3apante eonHULy M3MepeHus
Y Y

YIfI0B nepef BbiMOfHEHUEeM

_____________ Ply) p(r0) BbIYMCIEHUI.
' : - , Pe3ynbTaTbl BblYUCEHUA F
\ Rec f MO, M AR X U y HAa3HaAYEeHbI
- - COOTBETCTBYHOLLMM MEPEMEHHBIM

X wnY. PesynbTat Bbl4MCNEHNA O
oTobpaxkaeTcA B UHTepBane
-180° < 6 = 180°.

X !': ®yHKUMA BbluMCneHna hakTopmana. Cwm. /ﬁz.

MpAamoyronbHble MonAapHble
koopauHaTtbl (Rec) koopauHaTbl (Pol)

Abs: ®yHKUMA BblYUCNEHNA abCOMTHOrO 3HaYeHuA. 3amMeTuMm, 4TO
MeToAbl BBOAA pasfiMyHbl B 3aBUCUMOCTU OT TOrQ, UCMNONb3yeTe N Bbl
ecTeCcTBeHHOe Unn cTpo4yHoe otobpaxeHue. Cwm. Zm.

Ran#: Co3pgaet Tpex3HadyHoe nceBAoCnydYanHoe YUCo, KOTopoe
MeHbwe 1. Pedynbtatr oTobpaxaeTcA B BuAe Opobu npu ecTecTBEHHOM
oTobpaxkeHun. Cm. £14.

Ranint#: [na BBoga cyHkumm Buaa Ranint#(a, b), koTopaa reHepupyeT
cny4YainHoe Lenoe 41cno B agnanasoHe ot a fo b. Cm. £15.
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nPr, nCr: ®yHkunn nepectaHoBku (nPr) n covetanuna (nCr). Cm. 216.

Rnd: AprymeHT HacToAwwen oyHKUMN BbIMOMHAET OECATUYHOE 3HAYEHNE,
a 3aTeM OKpyrnAeT B COOTBETCTBUM C TEKYLLUEW HAaCTPOMKOM KOonmyecTBa
oTobparkaembix umdp (Norm, Fix, wnm Sci). Mpun Norm 1 unn Norm 2
aprymeHT okpyrnAaeTcA Ao 10 undp. Mpwn Fix n Sci aprymeHT okpyrnAaeTcA
[0 3aaHHoN undppsl. MNpu HacTporke oTobpaxkeHna umdgp Fix 3, Hanpumep,
pesynbTat 10 + 3 oTo6paxaeTcA, Kak 3,333, B TO BpeMA Kak KanbKynATop
BHYTPW ANA BblYUCNEHNA Noanep>kmBaeT 3Ha4eHne 3,33333333333333 (15
undp). B cnyyae Rnd(10+3) = 3,333 (c Fix 3), oTobpakaemoe 3Ha4yeHue n
BHYTPEHHee 3HayeHue KanbKynAaTopa ctaHosuTcA 3,333. B cBA3K ¢ aTUM
pAL BblYMCNEHU ByaeT AaBaTb pasHble pes3ynbTaTbl B 3aBUCUMOCTU OT
Toro ucnonbadyetcA nu Rnd (Rnd(10+3) x 3 = 9,999) nnu He ncnonb3yeTcA

(10 + 3 x 3 = 10,000). Cm. A17.

MpumeyaHue: Vicnonb3oBaHne PyHKUNA MOXET 3aMeaNNTb BbIYUCTIEHNE,
YTO MOXET 3ajepXxaTb OTobpakeHwe peaynbTata. He BbinonHAWTe
KaKyo-nnbo nocneayroLyo onepauuio BO BpeMA OXuaaHuA NoABfEHUA
pesynbTara BblHUCNEHNA. [InA npepbiBaHUA NPOBOAALLErocA BblYUCIIEHNA
[10 NOABMEHWA pesynbTaTta HaxxMuTe [Ag).

MpeaynpexpeHnAa 06 0co6eHHOCTAX BbINOJSIHEHUA
MHTerpanbHbiX n agudchepeHumnarnbHbIX BbIHUCTIEHUN

* /IHTerpanbHble 1 anddepeHumnanbHble BblMUCNIEHUA MOXKHO BbIMOMHATD
Tonbko B pexxume COMP (fuodg (1]).

e Cnenytollee He npumeHseTca ana f(x), a, b wnm tol: Pol, Rec, [, d/dx, .

* [py NpyMeHeHUN TPUroHoMeTpu4eckomn pyHkumn B f(x), 3agante Rad B
KayecTBe eanHu1L, N3MepPEeHna yroB.

e MeHbluee 3HadyeHe fol NoBbillaeT TOYHOCTb pe3ynbTaTa, HO yBennynBaeT
BpemsA BbluYMCNeHNa. 3aaaBan 3Ha4veHue fol, ncnonbayimnTte BenmumHy 1 x
107" nnn 6onee.

MpeaynpexaeHna o6 0CO6EeHHOCTAX BbIMOSIHEHUA UHTErpasibHbIX
BbIYUCNEHUN

e [1nA BbINOMHEHMA MHTErpasibHbIX BbIYUCNEHUI, Kak npaBuno, TpebyeTtcA
3HaYNTENbHbIV MPOMEXYTOK BPEMEHMW.

e InA flx) < 0, rae a = x =b (kak B cnyyae j:) 3x2- 2 = —1), BbIMYCNEHNE
[acT oTpuuaTenbHbIN pe3ynbTar.

* B 3aBUCMMOCTM OT codepXaHusa f(x) n obnactn MHTErpupoBaHnaA, MOXeT
NoABUTCA owmnbka BbIYUCNEHUA, KOTopaA NnpeBbiwaeT AONYyCTUMYIO
BENMYUHY OTKMOHEHUA, YTO NMPUBOAUT K OTOBPaXKEHUIO KaslbKyATOPOM
coobueHnAa 06 owmnbke.

MpeaynpexxaeHnA 06 ocobeHHOCTAX BbiNosIHeHUA AauddepeHuUnanbHbIX
BblYUCIIEHUNA

e Ecnv He yoaeTcA NMpUiiTU K PeLLUeHnto, Koraa BBeaeHue 3HadeHue fol
onyLleHo, TO ANIA noucka peleHnsa 3HavyeHue fol KoppekTupyeTcsa
aBTOMaTUYECKMW.

e HenocnepoBaTenbHbIE TOYKU, pe3Kkue PryKTyaumm, KpanHe 6onbLumne nnm
MarnieHbKMe TOYKU, TOYKU nepernda 1 BKIYEHNA TOYEK, KOTOPbIE HE MOryT
6bITb NpoAnepeHUMpOBaHbI, U auddepeHumanbHbI napameTp Unm
andpdepeHumanbHbIn pe3ynbTaTt BblYUCIEHNA, KOTOPbIN NpubnuxaeTca K
HYJTI0, MOXET Bbl3BaTb HEAOCTATOYHYIO TOYHOCTb UM OLLNOKY.

R-17



CoBeTbl ANnA ycnewHoro BbiNnoJIHeHUA
UHTEerpasfibHbiX BbIYMCIIEHUMN

Korga nepuoguyeckana ¢pyHKUMA MNUM UHTepBas UHTerpauuum gaer
NonoXuTtesibHble U oTpUUaTeNibHble pe3ynbTaThbl f(Xx) 3HaYeHUN

PyHKLUKN
BbinonHnTe He3aBUCUMOE MHTErpMpoBaHue Kaxanoro umkna vmnm
NOMOXUTENbHOW M OTPULATENBHON YacTen PyHKLUUK, a 3aTeM 06beanHuTe

pesynbTaThbl. b . .
w Ja Jdx = Ja Jx)dx + (—L f(x)dx)
m . E:g:;K”Te“bHaﬂ ‘-IOaT(E)TMbuaTeanaH
0
| ‘ C\Qp—mu\/memaﬁb (S nonoxutensHana) (S oTpuuartensHan)

Ecnu nHTerpanbHblie 3Ha4YeHUA KOnebnoTcA B LLUPOKOM Auana3oHe,
BCJleACTBME BeCbMa MalibiX CABUIrOB B MHTEpBasie MUHTErpupoBaHuA
Paspnenute nHTtepean MHTErpnpoBaHUA Ha HECKONbKO 4acTteun (pa3bus
obnacTu WMPOKOro pacxoXneHuA 3Ha4YeHUn Ha Hebonblime 4acTwu),
BbIMONIHUTE UHTErpupoBaHMe KaXkaon 4acTu, a 3aTeMm obbeanHuTte

pesynbTarhbl.
Je) b X1 X2
L f)dx = L fx)dx + J;ﬁ f)dx + .....
b
i +J fx)dx
0 | a X1 x2 X3 x;: b .
Mpumephbl
21 sin30°=05 AR En 30 0] & 0.5
sin"'0,5 =30° A X1 sin) (sin”) 0.5 ] (&) 30
2 sinh1=1,175201194 ) @ (sinh)1 ) & 1.175201194
cosh™'1=0 (5) (cosh™")1 =) 0
& n/2 pagnaHa = 90°, 50 rpagos = 45° XX}
(A st (109 () () 2 O] (st (ans) (DRG D) (2] () E 90
50 (stifT) (ang) (DRG P) (3] (°) (Z] 45

é 4 [1nA BbluMCNEHUA €° X 2 A0 Tpex 3Hadvawmx undp (Sci 3)
(wooe) (SETUP) (7] (Sci) (3)

(stF7) (in) (") 5 & X] 2 &) 2.97x10?
[ LINE | n)(M50) X 2E) 2.97x102
& log,,1000 = log 1000 = 3 1000 0] (=) 3
log,16 = 4 (log) 2 [sur) 0] () 16 O & 4
216 5 4

& [na Bbluncnexma In 90 (= loge 90) Ao Tpex 3Havawmx undp (Sci 3)
(mooe) (SETUP) (7] (Sci) (3] MEMANIS 4.50x10°
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7 1,2%10° = 1200 [T 12X 1033 =) 1200

(1+1y2=16 NE O1H1I0E2H2E 16
(5%)° = 15625 5 FE[EN] S 15625
V32 =2 LG e (&9 (Vo) 5 32 (3 2

LINE 56 (23 (Vo)32 ) & 2

Ona BblYMCNeHUA V2 x 3(= 3V2 = 4,242640687...) 4O TpeTbero
necAaTnyHoro paspaga (Fix 3)

& @) (SETUP) @ (Fi @) [ @20 X 3E 3V2
() (=) 4.243
[ LINE | M=20)X3E) 4.243
28 i) =
I @® X0 ® 1 ® e @) & 1
CLINE | @ (@ @w 0 (X -m-
1 @) O (,) () (09 (e 1

ég [nA nonyyeHna NPon3BOAHON B TOYKE X = 1/2 ANA PYHKLUMN y =
sin(x) [XZR
[MATH (euFr) () (o) i) (ze) (O] (X
ClSERIRIGIC, 2 El 0
[LINE| (euFr) () (o) ein) (e (O] (X
M(,)MM(N)Z@ 0
5
zm 21(x+ 1) =20

LGl () (o) (2=) (08) O] .1®1®5@ 20
[ LINE | (61FT) (os) (== ) (Pt . ) 1 G B ()
m-,S-E] 20

éﬂ [lnAa npeobpas3oBaHnA NPAMOYrofbHbIX KoopauHat (V2, V2) B
nonApHble koopavHatel  EXEl

CRE] () () (Pol) a2 & @) I ()@= 2® D) & r=2,0=45
ME (s & (Pol)fa) 2 O] fr O () =2 0) ) @) r= 2

0= 45
[lnAa npeobpas3oBaHnA NonApHbIX KoopauHar (V2 , 45°) B
npAmoyronbHble koopanHaTel L]

LGl @) (S (Rec)(va) 2 ® (e 01(,)45 O B X=1,Y=1

A2 5+3)1=40320  ([Q5@30) @B D 40320
é13 |2-7|x2=10
[MATH 4F]) (ye) (Abs) 2 (5] 7 & (X1 2 (F) 10
[ LINE (suF1) (bve) (Abs) 2 (= 7 ) X] 2 () 10
é14 [nA nony4vyeHnA Tpex CnyyYyanHbIX TPEX3HaYHbIX LesblX Ynucen
1000 (J(Ran#) =) 459
= 48
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= 117

(Pe3ynbTaTbl, NnokasaHHble 34eCb, AaHbl TONMbKO AN1A MOACHEHUA.
dakTnyeckue pesynbTaTbl 6yayT OTIMYaTbCA.)

é15 [nAa nony4yeHnAa cnyyanHblX LUenblx Yncen B uHTepsane ot 1 no 6

(i) (-] (Ranint) 1 () O] ()6 ) &) 2
E 6
B8] 1

(PesynbTatbl, NOKasaHHble 34eCb, AaHbl TONLKO AJ1A MOACHEHWA.
daKTu4eckue pedynbTaTbl ByayT OTNn4aThCA.)

é16 [nAa onpeneneHnA Konn4ecTBa NepecTaHOBOK U cOMETaHUM
BO3MOXHbIX Npu Bblbope YeTbipex noaen u3 rpynnbl 10 Yenosek

MepmyTaumm (nepectaHoBku) 10 X) (nPr)4 (=) 5040
CoyeTtaHua (kombuHaumm) 10 (F(nCr)4 =) 210

é17 YT106bI BBINOMHUTL CReayowme BbldncneHna npu Fix 3,
YCTaHOBSIEHHOM Ha KONM4eCcTBO oTobpaxaeMbix umdp: 10 + 3 x 3 un

Rnd(10 = 3) x 3 XA

iz (SETUP) (8) (Fix) (3) 10F3X3E 10.000
6 @ (Rnd) 10 @ 30 X 3 & 9.999

BbluMcieHnA ¢ KOMMIeKCHbIMU YUciaMmu
(CMPLX)

[nA BbINOMHEHUA BbIYUCMIEHUN C KOMMIIEKCHBIMW Yucnamu, cHavana
HaXXmuTe (2] (CMPLX), 4To6bl BOMTU B pexum CMPLX. MoxHo
NPUMEHATb NPAMOYTOSbHbIE KOOPAMHATbI (a+bi) Ny NoNApPHbLIE KOOPAMHATbI
(r£6) onAa sBoAa KOMMeKcHbIx yncen. dopmart otobpaxxeHnA pesynbLTaTos
BbIYMCIIEHWUIN C KOMMNSIEKCHBIMU YCIaMU 3aBUCUT OT YCTAHOBIIEHHOIO B MEHIO
HaCTPOWNKK dhopmaTta 0TOOPa>KEHNA KOMMSIEKCHbIX YUCen.

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

[M2@B6@@ODEMA2d0 0] 3-i

2,245=v2 +V2i DXIEIEX] (PopmaT KOMMIEKCHOro Yyncna:
a + bi)

2 &) [ (£) 45 =) V2 +V2i

/ V2 +V2i=2 245 [AG ] (Popmat komnnekcHoro yncna: rZ0)
@2 HW2® 4@ 2,45

MpumeyaHue: ¢ Ecnn Bbl nnaHupyeTe BbINOMHEHME BBOAA AaHHbLIX U
oTObpaXkeHne pesynbTata BblYMCNEHMA B hopMaTe NOAAPHbBIX KOOPAWHAT,
3ajanTte eaouHWUbl WU3MEpPeHMA YINOoB MNepea Hayanom BblYUCEHUN.
e 3HaveHne O pesynbTaToB BbIYMCIEHUIA NMOKa3aHO B MHTepsane —180°
< 0 = 180°. ¢ Ecnu Bbl6paHO CTPOYHOe oTobBpakeHue, TO pesynbTart
BblYMCNIEHNA MNokKaxeT a u bi (mnm r n @) Ha oOTAenbHbIX CTPOKax
auncnnea.
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NMpumepbl BbluucneHnn B pexxume CMPLX

/ (1-10)"= %+%i X3 (PopmaT KoMMNeKCcHoro Ynucna: a + bi)

O1EBIDBDE %+%i

L (1+iP+(1-ip=0
A1EHMODEBBO1EMEOD XE 0

/ [nA nonyyYeHnsa KOMMNIEeKCHO-conpaAXEHHoro Yucna 2 + 3i (Popmar
KOMMMEKCHOro Yucna: a + bi)

(2) (CMPLX) (2] (Conjg) 2 () 3 g (7) O =) 2-3i
/ [Ona nony4eHna abCconOTHOMO 3HaYeHUA 1 aprymeHTa 1 + i
| MATH | Deg |
ABCONMOTHOE 3HaYeHMe: (hyp) (Abs) 1 (4] Eng (i) (Z) V2
AprymenT: () (2] (CMPLX) (1 (arg)1 () @6 (i) D &) 45

UYTto6bI 3apaTth hopmaTt pe3ynbTaTta BblYUCNEHUA,

MCNoSib3yuTe KOMaHAay

NMobaa 13 aByx crieumanbHbix kKomaHg (PrZ60 vnu »a+bi) MoxeT ObiTb
BBeAeHa B KOHLEe BblyMCIieHNA, 4TOobbl 3adaTtb oopmaT oTobpa>keHunA
pedynbtatoB. KomaHga OTMEHAeT HacTPOMKK popmaTa KOMMMEKCHbIX
yucen KarnbkKynAaTopa.

P V2 +V2i=2.,45 2,45=V2 +V2i [GEEN
(va) 2 & [# (&) 2 & @4 (i) () (2] (CMPLX) (3] (»7£6) (Z) 2,45
2 ) [©) () 45 [ (2) (CMPLX) @) (W a+bi) B V2 +V2i

Ucnonb3oBaHue pyHkuumu CALC

®yHkumAa CALC no3BonAeT COXpaHATb BblpaXXeHUA C NepemMeHHbIMU,
KOTOpble 3aTeM MOXHO BblbpaTb U3 NamATU U NPUMEHUTb B peXxumax
COMP ((wog) (17) 1 CMPLX ((wone) (2] ). Hdke nepeymncneHbl TUMbl BblipaskeHuWN,
KOTOPbIE MOXHO COXpaHATb B pyHKumn CALC.

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

e CocTaBHble BblpaxeHua: X +Y : X (X +Y)

* BhipaxeHnA ¢ OAHON NEPEMEHHON B JIEBOW YacCTU U BbIpaXeHusa C
nepemMeHHbiMM B NnpaBon YacTm: A=B+C,Y = X2+ X + 3
(McnonbaynTe [cAc) (=) UTOGLI BBECTU 3HAK paBEHCTBA B ypaBHEHUN.)

/ YT106bI coxpaHuTb 3A + B 1 3aTem noacTaBuTb cnegyrowme
3Ha4YeHnA anA BbINONHeHUA Bbluucnenua: (A, B) = (5, 10), (7, 20)

JA+H

m Math

3 () () (A) () (g €2+ (B)
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” @  Math
CALC '
: J
MpurnaweHne K BBOAY 3HA4YeHNA NepemMeHHomn A TekyLlee 3Ha4YeHne nepelvleHHonlA
D  MathA
53 103 | *F*E
20
D Math A
A
(um ()
3
@  Math A
TE208 SA+E
41

Ona Bbixoga n3 CALC:

/ YTo6bl coxpaHuTb A + Bi 1 3aTem onpegenutb V3 + i, 1 + V31,
ncnonb3ya nonAapHble koopauHathl (r£0) X

MPLX D} Math
RYCMPLY) | 2i prs
O A ® @@ &= )@ )
(@) (CMPLX) (@) (»r26)
s DEE 220
@ v @)1 E@E30 S 2260

Ona Beixoga n3 CALC:

MpumeyaHue: Ha npoTAXXeHUn BpeMeHu OT HaxkaTua 00 Bbixoga us
dyHkumm CALC, npu HaxxaTum Ha [AC], cneayeT UCMoONb30BaTb CTPOYHOE
oTobpaXkeHne AnAa BBoAa AAHHbIX.

Ucnonb3oBaHue pyHKUuu SOLVE

®yHkuma SOLVE npumeHAaeTcA ANA peweHnA ypaBHEHUW METOAOM
npubnuxeHun HetoTtoHa. Obpatute BHUMaHue, 4To yHKumAa SOLVE
ncnonb3yeTcaA Tonbko B pexkume COMP ((woog) (1]).

Hwuke nepe4vmcneHbl TUMbl BbIPaXXEHUN, KOTOPbIE MOXHO pPeLUnTb UCMONb3YA
dyHkumio SOLVE.

* YpaBHeHMA ¢ nepemeHHon X: X2 + 2X-2,Y =X + 5, X =sin(M), X + 3 =
B+C
SOLVE peweHue ana X. BelpaxeHune Tuna X2+ 2X — 2 paccmatpmBaeTcA
Kak: X2+ 2X -2 =0.

e[inA BBOAA ypaBHEHMN UCNONb3YEeTCA CNneaylowmUuin CUHTaAKCUC:
{ypaBHeHue}, {pesaeman nepemeHHas}
Hanpumep: SOLVE pelwaeT anaY, ecnu cnegyrowlee BblpaXXeHne BBEAEHO
Kak:Y =X +5,Y

R-22



Ba)xHo!

e Ecnun ypaBHEHUE COAEPXMUT PYHKUMM C OTKPbIBaAKOLWUMU

ckobKamu (HanpumMmep Takue, Kak sin 1 log), He onyckanTe 3akpbiBalowme

CKOBKM. ® Huke nepeyncneHbl yHKUMM HegonycT
[, didx, =, Pol, Rec.

MMble BHYTPU ypaBHEHUA!

/ Onapewennay=ax*+ b anax,npuy=0,a=1unb=-2

(e (5o} (Y') (Pl (cauc) (=) (uee) () (A)
) 5] (X) (o () (el ) (B)

1) (cic) (SOLVE)

m Math
== +H
'ulu'? D] Math
. U

—

MpurnaweHune K BBoAy 3Ha4YeHWA NepeMeHHon Y Teky

0F1E2E

(
|
Tekyllee 3Ha4YeHNe nepemMeHHon X
BeeauTe ucxoaHoe 3HadeHne X vopE p O Mam
(S,D,er, BBeOuUTe 1) 1 @ :;-;:: 1 414213552
L-R= 0

[na Bbixoga 13 dyHkumm SOLVE:

[
Lee 3Ha4YeHne nepemeHHon Y

Math

=0l ve fnrm?-i

OKpaH peLueHunA

MpumeyaHue: Ha NnpoTAXEHMN BPEMEHN OT HaXKaTuA (cac) (SOLVE) mo
Bbixoaa u3 yHkumm SOLVE, npu HaxkaTum Ha (AC), cneayeT Mcrnonb3oBaTb

CTPOYHOE oTOobBparkeHne Aid BBoAA AaHHbIX.
BaxxHo! e B 3aBuCMMOCTU OT UCXOOHOro 3

HayeHnAa X (pelaemon

nepemMeHHon) nonyveHue peweHnAa npy nomowmn SOLVE MoxeT 6bITb

HeocywecTBMO. Ecnn He BblgaeTcA pelueHue,

nonpobynTe U3MeHUTb

NCXOA4HOE 3Ha4YeHue nepeMeHHOW, AnA NpubNMXeHnA K peLleHuto.
e OyHKUnA SOLVE mMoXeT 6bITb HecrnocobHa HanTu peLlleHne, faxke ecnu

TakKoBO€ CyLleCTBYyeT.

e [lockonbKy dyHKumAa SOLVE ucnonb3yeT metoa

HbloToOHa, TO npun HaiM4nMn HECKOJTbKUX peLIJeHI/II7I, BO3BpalwlaeTcA TONbKO

OAHO N3 HNX. ® B cBA3K C orpaHn4eHnAamMmmn rmpume
BO3MOXXHbI TPyOHOCTU B NMOWUCKe pelueHunA anA

y=sinx),y=¢€",y=/x.
Copaep)xaHue aKpaHa pelieHuA

HeHuA meToga HeloToHa,
cnenyowmx ypaBHEHNIA:

PeweHunna Bcerga oTobpaxaroTcA B AeCATUYHOM dhopmarTe.

YpaBHeHune (BBeaeHHoe ypaBHEHHME.)
|

m Math

I
=inZ+B

i
=
L—R=

BbluucnAaeman nepemeHHaA —

1.41421355%

+—— PeweHne

[
I
PesynbtaT B hopme (neBaA cTopoHa) —
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«Pe3ynbTaT B (popme (f1ieBaA CTOpoHa) — (MpaBasA CTOpOHa)» NnoKasbiBaeT
pe3ynbTar, Koraa npaBanA CTOPOHa ypaBHEHUA BbIMUTAETCA U3 JIEBON CTOPOHDI
nocne NPUCBOEHUA NOMYYEHHOro 3HAYEeHNA peLlaeMon nepeMeHHon. Yem
6nu>ke Nony4YeHHbIN pe3ynbTaT K HY0, TEM TOYHEE peLleHune.

JKpaH NpoaoHKeHUA

®yHkumAa SOLVE BbINONHAET CXOAUMOCTb YCTAaHOBNEHHOE KOMMYECTBO
pas. Ecnu pewweHne He HanaeHo, TO Ha 3KpaHe noABnAeTCcA n3obpakeHme
3anpawmsatrowee noarsepxaeHne «Continue: [=]», onAa npoaosmkKeHua
BbIYNCNEHNA.

Haxmute (=) AnA npononkeHua nnm ONA NnpekpalleHna BbiNoSIHEHNA
SOLVE.

/ Onapewennay=x2-x+1gnax,npny=3,71n 13

Math A

D}
(e) (sv0) (Y) (P) (couc) (=) | == =3+ 11
mm ) (X) &3 B @8 0 (X) @) 1

D] Math A
&) G (SOLVE) | ¢

I

D] Math A

3 |S0lve for &

I

D} Math A
éB;SCMbTeB:ZEZi:o;:SHaqume § s E:}ii ~+1 ;
L-k= 0

= D} Math A
2786 ;:}: s 3
L-k= 0

D} Math A
21EE ;:}:E'}H 4
L-R= i

CtaTtuctuyeckue BblyucrneHma (STAT)

[InA Hayana cTaTMCTUYECKUX BbIYUCTEHUI HAXKMUTE KNasuLLn (3)(STAT)
AnAa Bxoaa B pexxum STAT, a 3aTem UCnonb3ynTe aKpaH, KOTopbIA NOABUTCA,
AnA Bbibopa Tuna pacyeTa.

Ona Bbibopa TUNa cTaTUCTUYECKUX
Bbl4UCJIEHUM:
(B ckobKax nokasaHa opmMyna perpeccum)

HaxxmuTe aTy
KJflaBuwy:

OpHonapameTpudeckan (X) (1J (1-VAR)

AeyxnapameTtpudeckaa (X, Y), nMHenHaA perpeccua

(y=A +Bx)| B ABX)
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[ByxnapameTpuyeckan (X, Y), keagpaTtndeckas

2
perpeccua (y=A+Bx+Cx? (B)(+CX%)
AeyxnapameTtpuyeckaa (X, Y), norapnpmmyeckasn @ (In X)
perpeccus (y=A+ Blnx)
[eyxnapameTpuyeckaa (X, Y), 3KCI'IOHeHLI,I/IaJ'II_:HaHBx ) (e*X)
perpeccua e (y=Ae?)
[ByxnapameTtpuyeckan (X, Y), aKCrnoHeHumnanbHasn .
perpeccua ab (y =ABY) (8)(A-B"X)
OeyxnapameTtpudeckaa (X, Y), cteneHHasa .
perpeccua (v =AxB) (A=XB)

AeyxnapameTtpudeckas (X, Y), obpaTtHaa perpeccua
(y=A+B/x)

HaxkaTne kakon-nmbo u3 BbiwenepedncneHHbix knasuw (ot (1) go (8))
BbI30BET pefakTop Stat.

MpumeyaHue: Mpu XxenaHUM U3MEHWUTb TUM pacyeTa Nocrne BXoaa B Pexxum
STAT, HaXXMUTE KNaBnLLK (1) (STAT) (1] (Type) ona otobparkeHnA aKpaHa
BblbOpa Tuna pacyeTa.

(81(1/X)

BBoa AaHHbIX

YT106bI BBECTM AaHHbIE, UCNONb3ynUTe peaakTop Stat. HaxxmuTe cnegyrowme
KnaBuwu ana otobpaxkeHnsa peaakTopa Stat: (1] (STAT) (2] (Data).
PepakTop Stat npepoctasnAeT 80 onA BBOAA PALOB AAHHbLIX NPU HANMUYUK
Tonbko ctonbua X, 40 pagos npu Hanuumn ctonbuos X n FREQ wnn
cton6buosB X nY, nnun 26 pagos npu Hann4mm ctonéuos X, Y n FREQ.

NMpumeuyaHue: lVcnonb3ynte ctonbey FREQ (4actoTa), 4TO6bI BBECTU
KONMUYecTBO (4acTOTY) MAEHTUYHbIX 3NIEMEHTOB AaHHbiX. OTobpaxeHue
ctonbua FREQ moxeT 6bITb BKITHOYEHO (0TO6paXkaeTcA) Unn BbIKITFOYEHO (He
oTobpaxkaeTca), ucrnonb3ya HacTponky Stat Format B MeHI0 HAaCcTpPOMKM.

%1 [na Boibopa NMHENHOW perpeccun 1 BBoAa Crneayowmx AaHHbIX:
(170, 66), (173, 68), (179, 75)

STAT m
III ‘
STAT D]

170 @173 @179 B @ ® ’ ﬁ;
1]

m

)

(B)(STAT) @) (A+BX) | 4

LLI N —
. . . |
[1-110) =]

STAT
113 Bl

66 (=) 68 &) 75 &) |

LS LU

BaxHo! e Bce gaHHble, BBeAeHHble B penakTop Stat, ynanaiotca npu
Bbixofe 13 pexxuma STAT, Nepekto4eHUn Mexxay TunamMm cTaTUCTUYECKUX
BbIYMCINIEHUI — OHOMapPaMeTPUYECKNUMU U AByXrnapaMeTpuyecKuMm unm
n3MeHeHun HacTpomnku Stat Format B meHio HacTporku. e Cnepytowme
onepauuMv He nopgepXuBatoTcA penakTopom Stat: [, 4 (M-),
[ed (STO). Pol, Rec u cocTaBHble BbIpaXXeHUA Tak>Xe He MOryT ObiTb
BBeJeHbl B pegakTop Stat.

R-25



OnA nsmeHeHMA paHHbIX B A4Yenke: B penakTope Stat nepemecTtute
KYpPCOp B AYENKY, coaepxxallyto U3MeHAeMble AaHHble, BBEOUTE HOBbIE
AaHHble, a 3aTeM HaxxmuTe (=].

Y1o6bl yaanutb cTpoky: B penakTtope Stat nepemectute Kypcop Ha
yaansaemyto CTPOKy, a 3aTem HaxkmuTe (o).

Y10o6b1 BCTAaBUTb CTPOKY: B penaktope Stat nepemectute Kypcop Ha
MEeCTO, rae Bbl XOTUTE BCTaBUTb CTPOKY, a 3aTeM Ha>XMUTEe crepytowme
KNaBULLIN: (1] (STAT) (3] (Edit) (1] (Ins).

Ona ynaneHuAa Bcero coaep>xumoro peaaktopa Stat: B pegaktope Stat,
Ha>XKMUTE cnegyowme KnaBuLLn: (1] (STAT) (8] (Edit) (2] (Del-A).

I'IonyquMe CTaTUCTUYECKUX 3HAYEHUN U3 BXOAHbIX
AAaHHbIX

[nAa nony4eHnA CTaTUCTUYECKUX 3HAYEHUN HaXKXMUTE B peaakTope
Stat, a 3aTem BbIbepuTe Xenaembli CTaTUCTUYECKUA NapameTp (ox, Xx? n
T. n.). Nopgaep>xuBaemble CTaTUCTUYECKME NapamMeTpbl U Knasuwmn Bbibopa
nokasaHbl Huxe. [1nAa ogHonapameTpU4eCcKmx CTaTUCTUYECKUX BbIYUCNEHNI
UMeEoTCA NepeMeHHble, 0603HaYEHHbIE 3BE3A04KOM (*).

Cymma: Xx?*, Xx*, Xy?, Xy, Xxy, Xx3, Xx%y, Tx*

(J(STAT) (3)(Sum) ot (1] Ao

KonuuyectBo anemeHTOB: 11", CpeaHee 3Ha4YeHue: x*, ¥,
CpeaHekBagpaTU4HOE OTKJIOHEHUE reHepasibHOM COBOKYMHOCTHU: Ox*,
Gy, Bbibopo4yHOe cpeaHeKBaapaTU4YeCKoe OTKJSIOHEHUeE: Sx*, Sy
(1J(STAT) (a)(Var) ot (1] ko

KoadhdpuumeHtbl perpeccuun: A, B, KoachdpuumeHT koppenauuu: r,
PacuyeTHble 3Ha4YeHuA: X, y

(1J(STAT) (8)(Reg) ot (1] Ao (8]

KoadcuumeHTbl perpeccum anAa KkBagpaTtudeckomn perpeccum: A, B, C,
PacueTHble 3Ha4yeHuA: X1, L2, §

((STAT) (8)(Reg) ot (i) no (6]

e CMm. chopmynbl perpeccun B Tabnuvue, B Hadane HacToAwero pasgena
PYKOBOACTBA.

® X, X1, X2 1 § He nepemeHHble. OHM ABNAIOTCA KOMaHAaMu, KoTopble 6epyT
apryMeHT HernocpeacTBEeHHO nepen HUMK. MoapobHble cBefeHuA CM. B
pasaene«BbluMcneHnAa pacHeTHbIX 3HAYEHNIA».

MuHunmanbHoe 3Ha4deHue: minX*, minY, MakcumanbHoe 3Ha4YeHue:
maxX*, maxyY

(1) (STAT) (6])(MinMax) ot (1] mo (4]

NMpumeyaHue: Korga BbibpaHbl ogHOMapaMeTpu4eckne crtatucTudeckue
BbIYMCNEHNA, MOXHO BBOAUTb (PYHKUUW N KOMaHAbl ONA BbINOMHEHUA
BbIYMCIIEHMA HOPMAasIbHOrO pacnpeaeneHna N3 MeHI0, KOTOpoe NoABUTCA Mpu
Ha)kaTue Ha crneaylowme KnaBuLu: (1] (STAT) (5] (Distr). MoapobHblie
cBefeHuA CM. B pasaene «BbinonHeHne BblYUCNEHUA HOPMAaNbHOIO
pacrnpeneneHuns».

& YT06bI BBECTN OfHONApaMeTpmudeckne aaHHole x = {1, 2, 2, 3, 3,
3, 4, 4, 5}, nicnonbaya ctonbey FREQ aonAa 3agaHunAa konudectea
NoOBTOPOB AnA Kaxaoro anemeHTa ({xn; freqn} = {1;1, 2;2, 3;3, 4;2,
5;1}) n BbIMNCNINTL CpeaHee 3Ha4YeHne U cpegHeKBaapaTuyHoe
OTK/IOHEHMWE reHepasibHON COBOKYMHOCTH.
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(moo) (SETUP) @ (4] (STAT) (1] (ON)

(3)(STAT) 1] (1-VAR) | FRER
182838468500® | i iz
18233826 1
(] (STAT) (4] (Var) (2] (x) &) 3
(1) (STAT) @) (Var) @) (ox) B 1. 154700538

PesynbTatbl: CpeaHee 3HavyeHue: 3
CpeaHekBagpaTU4YHOE OTK/IOHEHME reHepanbHOW COBOKYMHOCTMU:
1,154700538

& YT06bI BbIYMCINTL KOIPPULNEHTLI KOPPEenAauMm AnA IMHENHON 1
norapumMnUyecKom perpeccum cnegyrowmx asyxnapameTpudecknx
AaHHbIX 1 onpeaennTb OOPMYIy perpeccum CUNbLHOM KOppenAaunn:
(x, y) = (20, 3150), (110, 7310), (200, 8800), (290, 9310). 3apanTe
anA pesynbTtaToB Fix 3 (Tpu AecATUYHbIX pa3pAna).

(SETUP)™® (4] (STAT) (2] (OFF)

(i) (SETUP) (8] (Fix) (3)

(3] (STAT) (2] (A+BX) S .I.'B FX
20 =) 110 (F)200 290D @ ® | #| 5d0 “i“i“l“i
3150 (=) 7310 (=) 8800 (=) 9310 (=) |

[@D(STAT) B (Reg) B (N E) 0.923
(D) (STAT) (D (Type) @ (In X)
[@D(STAT) B (Reg) B (N E) 0.998
(D) (STAT) (B (Reg) (D (A) E) -3857. 984

[ (STAT) (8] (Reg) (21 (B) & 2357, 532

Pe3ynbTtatbl: KoadhdunumeHT Koppenauum nnHenHom perpeccum: 0,923
KoadhdomumeHT Koppenaumm norapudmmyeckon perpeccun: 0,998
dopmyna norapummu4eckon perpeccumn: y = -3857,984 + 2357,532Inx

BbluucneHnA pacyeTHbIX 3HA4YEeHUMN

Ha ocHoBaHun dopmynbl perpeccun, nosly4eHHOU NOCPEeACTBOM
AByXnapameTpU4eCcKnx CTaTUCTUHECKMX BbIYUCNEHNI, paCcHETHOE 3HaYeHne
Y MOXeT ObITb BblMUCNEHO ANA AaHHOro 3HaveHuA x. CooTBeTCTBYIOLWEee
3Ha4eHune x (B cnyvyae KBaapaTuyeckon perpeccumn asa 3HayYeHuaA X1 U X2)
TakXe MOryT ObITb BbIYUCIIEHbI ANA 3HAYEHUA Yy B (hOopMyrie perpeccum.

%4 [nA onpeneneHva pacyeTHOro 3Ha4veHuA y npu x = 160 B popmyne
perpeccuu, NPon3BoAALLEN NOrapnPMUYECKYIO PErPECCUIO OaHHbIX

B & 3apante anAa pesynbtaTa Fix 3. (BoinonHuTe cneaytoLyo
onepauuio nocre 3aBepLeHna onepauun B &.)

160 [str1) (1] (STAT) (8] (Reg) (8] (5) E 2106, 393
PesynbtaTt: 8106,898
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BaxHo! BbluncneHue koahdpuumeHTa perpeccumn, kKoapduumneHTa
KOPPEenALunn 1 pac4eTHOro 3Ha4eHNA MOXET 3aHATb 3HAYUTENIbHOE BPEMA
npuv 60NbLLOM KOIMYECTBE IEMEHTOB AaHHbIX.

BbinosiHeEHUe BbIYMCIEHUIA HOPManbHOro
pacnpeaeneHus

Korga Bbl6paHbl ogHOMapaMeTpuyeckme CTaTUCTUYECKME BbIYUCIIEHNS,
MOMHO NMPON3BOANTb BbIYMCIIEHNA HOPMaTbHOTO pacnpeaeneHus, UCMorb3yA
pyHKUMK, NOKa3aHHbIE HUXeE, U3 MEHIO, KOTOPOE NOABNAETCA NPU HaxkaTne
Ha crnepyroLMe KnaBuULWK: (1] (STAT) (B8] (Distr).

P, Q, R: 3Tn dbyHKUMn GepyT aprymeHT ¢ 1 onpeaenalT BEPOATHOCTb
CTaHAapPTHOrO HOPMasbHOro pacnpefeneHuA, Kak npounatoCTpupoBaHo
HUXe.

P(?) Q@) R ()

(I)t (I)t 0 ¢

»{: HactoAwaAa dyHKuMA npensapeHa aprymeHToMm X v onpegenAeT
HOPMVPOBAHHYIO BapbnpyeMyto BENUUNHY X »¢ A x

Ox -

& [nAa ogHonapameTpuyecknx aaHHbix {xn ; freqn} = {0;1, 1;2, 2;1,
3;2,4;2, 5,2, 6;3, 7;4, 9;2, 10;1}, onAa onpeneneHma HOPMUPOBAHHOMN
BapbMpyemon BennymHbl (»1), npu x = 3 1 P(f) B 4aHHOM To4Ke
BMMOTb A0 TPexX AeCATUYHbIX pa3pAnos (Fix 3).

(mooe) (SETUP) @ (4] (STAT) (1] (ON)
(mooe) (SETUP) (6] (Fix) (3] (8])(STAT) (1] (1-VAR)

1B182838485868789E % | FRER [
108 @®1E32813828282838 ﬁ i _'i
4E2E31E
STAT 0 FIX
3 () (3] (STAT) (8] (Distr) (4] (»1) (Z) g
-0. 78
STAT 0D FIX
DETANEEsDPIEDE || s
0. 224
Pe3ynbTaTtbi: HopmnpoBaHHana Bapbupyemas senvyuHa(»r): 0,762
P(1): 0,223

BbluucneHuA B pa3findHbIX cUcTemax
cuucnexHuna (BASE-N)

Haxmute (4] (BASE-N), 4Tto6bl BONnTHM B pexxum BASE-N ans
BbIMOMHEHNA BbIYNCNIEHUIA B ECATUYHOW, LWeCTHaaLaTEPUYHON, ABOUYHON
n/mnn BoCbMepUYHOM cuctemax cumcreHuA. MNpu Bxoae B pexum BASE-
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N no ymonyaHuio BblbpaHa AeCATUYHAA CUCTeMa, YTO O3Ha4vaeT: AnA
BBOAA AaHHbIX WU pe3ynbTaToB BbIYUCIIEHUA UCMONb3yeTcA popmar
[EeCATUYHOM Apo6bu. [NnA NepekioYeHNA CUCTEMbI CHUCNIEHUA HaXMUTE
oOHy mn3 cneayownx knasuw: (x3 (DEC) anAa pecAatunyHon, (x% (HEX)
ANA wecTHaguaTepuyHow, (log) (BIN) anAa asouyHon unu (n) (OCT) ans
BOCbMEPUYHON.

/ [nAa Bxoaa B pexxkum BASE-N nepekniounte Ha ABOUYHYIO CUCTEMY
n BblumucnuTe 112+ 12

(@) (BASE-N) DEE

Bin
BI(BIN) | nagnnoooonooondo

Bin
818 |\ngoooonoooooonion

/ B npoponkeHne BbILEen3noXeHHOoro, nepexKsno4vmTe Ha
LecTHaaLaTepUYHyto cuctemy n eblumcnnte 1Fis+ 116

EIHEX) 1 (A EH1E aonoohe

/ MpoaonyXeHne BbILLENINOXEHHOTO, NEPEKIOYNTE Ha
BOCbMEPUYHYIO CUCTEMY U BblUMCINTE 75+ 18

) (OCT)7 H 1 &) AO00a0aan LS

MpumeyaHue: ¢ [1nA BBoga cumBonoB oT A oo F B wecTHaguaTepmuyHomn
cuUcCTeMe CYMCneHus, ucronb3ynte cneayowme knasuwmu: (Q)(A), b2 (B),
hyp) (C), (sin) (D), [cog (E), (tan) (F). ® B pexxume BASE-N He nogaepxusaeTtca
BBOA [ECATMYHbIX Apoben u nokasaTtenen cteneHn. Ecnu pesynbtar
BbIYMCIIEHMA MeeT OPOBHYI0 YacTb, TO OHa oTbpackiBaeTcA. © [nana3oH
BBOAA M BblBOAA OAHHbIX ANA ABOMYHOM cuCTeMbl 16 6UT, a anAa apyrux
cucteM cuucnenma 32 6uta. Huxke npuBeneHbl 6onee nogpobHble
CBefEeHMA 0 AnanasoHax BBoAa v BbiIBOAA AAHHbIX.

Cucrtema cumcneHuvn [dvana3oHbl BBoaa/BbiBOAa

MonoXxuTtenbHbIN:
0000000000000000 = x =0111111111111111

[Bon4Han o
OTpuuaTtenbHbIn:
1000000000000000 = x = 1111111111111111
MonOXWUTENbHbIN:
00000000000 = x = 17777777777
BocbmepuyHan

OTpuuartenbHbin:
20000000000 = x = 37777777777

HecATepunyHas -2147483648 = x = 2147483647

MonoxwuTtenbHbin: 00000000 = x = 7FFFFFFF
OtpuuarenbHbid: 80000000 = x = FFFFFFFF

LlecTHaguaTepuyHan
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3agaHue cucTembl cHUCIeHUA ANA oTaesibHbIX
BBOAUMbIX 3Ha4YeHUU

Cpasy e nocne BBeAeHNA ONpenesieHHoro 3Ha4eHnA MOXKHO NMPUMEHUTb
KOMaHAay, KOTopaA yKaXeT ero CUCTEMY cuHucrieHuA. Huxxe nepedncneHsol
cneunanbHble KOMaHabl: d (aecATepuydHan), h (wecTHaguartepuyHan), b
(ABon4HanA) 1 o (BOCbMepuYHan).

/ [na Bbrancnerna 1010+ 1016+ 102+ 10s M 0TOBpakeHNA pesynbTara B
[ECATEPUYHON CUCTEME CHUCTIEHMA

(23 (DEC) () (3) (BASE) @ (1](d) 10
(B](BASE)® (2] (h) 10
(3](BASE)® (8] () 10
(3] (BASE)® (4] (0) 10 (=] 36

I'IepeBop. pe3yJsibTaTa BblYUCJIEHUA B APYryLo
cucrtemy c4HuciieHumAa

YTo6bl NnepeBecTn oTobpaXkaembl pesdynbTaT BblYUCNEHUA B APYrYHO
CUCTEMY CUHUCNEHUNA, UCNONb3YNUTE OAHY U3 HMXKEYKa3aHHbIX ornepaummi Ha

knasuwax: (x3(DEC) (mecatepuyHan), (x%(HEX) (wecTHaguaTtepuyHas),
(log] (BIN) (aBownyHas), (in) (OCT)(BocbMepu4yHan).

/ Ona sbluncnenna 1510 x 3710 B IECATEPUYHOI CUCTEME U 3aTeM
nepesoja pesynbTaTta B LWeCTHaALATEPUYHYIO, ABOUYHYIO U
BOCbMEPUYHYIO CUCTEMBI

(ad (x3(DEC) 15 (X]) 37 (=) 555
@9 (HEX) 0000022B
(eg) (BIN) 0000001000101011
(in)(OCT) 00000001053

Jlornyeckue v oTpuuarowiaa onepauum

KanbkynAaTop npegoctaBnAeT norndeckue onepaumm (1 (and), nnm (or),
UcKoyatrowee unu (xor), ucknioyarowee He-unum (xnor)) n dyHkumm (Not,
Neg) onAa Normyeckux v oTpuualowmnx onepaumi B ABOMYHON CUCTEME
cuncneHnAa. Micnonb3ynTe MeHK, KOTOpoe MOABMAETCA NpU HaXkaTuu
(3] (BASE), anA BBOAA NOrMYECKNX onepaumnii u oyHKLUMIA.

Bce nocnenyowne npnMmepbl BblMONMHEHbI B ABOWYHOWN CUCTEME CHUCNEHUA

((og) (BIN)).

/ [na onpenenenna norndeckoro N (AND) ana 10102 n 11002 (10102
and 11002)

1010 (3] (BASE) (1] (and) 1100 () 0000000000001000

/ [na onpeaenexna norndeckoro UJ1A (OR) gna 10112 n 110102 (10112
or 110102)

1011 (3] (BASE) (2] (or) 11010 (= 0000000000011011
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[nAa onpeaenenuna norndeckoro ncknoyvarowero VM (XOR) ana
10102 1 11002 (10102 xor 11002)

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

ana 11112 1 1012 (11112 xnor 1012)
1111 () (3] (BASE) (@) (xnor) 101 = 1111111111110101

/ [na onpenenenna norndeckoro ncknoydatowero HE-UJIM (XNOR)

[nA onpenenenunAa nobutosoro gononHeHnA n3 10102 (Not(10102))
(B)J(BASE)(B)J(Not)1010J = 1111111111110101

/ [nAa onpeaenexHna oTpyuaTenbHOCTH (B3ATUE ABOMYHOMO
pononHenunAa) n3 1011012 (Neg(1011012))

[59) @) (3) (BASE) (8) (Neg) 101101 ) & 1111111111010011

NMpumeyaHue: B cnydyae oTpuuatenbHOro 3Ha4yeHWA B [OBOWMYHOM,
BOCbMEPUYHON WM LWWIEeCTHAALUATEPUYHON CUCTEMax, KanbKynATop
nepeBoOANT YUCIO B OBOUYHYIO CUCTEMY CHUCNEHWA, U3bIMaeT OBOUYHOE
[OMNOMHEHWe, U 3aTeM NepeBoanT B UCXOOHYKD cUCTeMy cuucneHuAa. [Ana
aecATepuyHoro yucna (ocHosaHue-10) KanbKynATop npocTo gobasnAeT
oTpuuaTesnbHbIA 3HaK.

PeweHune ypaBHeHuu (EQN)

Cnepytowana npoueaypa B pexvume EQN nossonAeT pewarb cuctemy
NIMHENHbIX YPaBHEHWN C OBYMA UMM TPEMA HEU3BECTHbIMU, YPaBHEHWA
BTOPOM CTEMEHU N YPaBHEHWNA TPETbEN CTEMNEHMW.

1. HaxxmuTe (5] (EQN) ans Bxona B pexkum EQN.

2. B nosABMBLUEMCA MEHIO, BbIGEPUTE TUM YPaABHEHUS.

UTo6bI BbIOpaTh AAHHbIA TUN

HaxmuTe 3Ty Knasuuy:
Bbl4YUCJI€EHUA: y y

Cuctema nMHENHbIX ypaBHEHUN C

[iBYMA HEN3BECTHBIMM (D (anX + bnY = cr)

Cnctema NMHENHbIX ypaBHEHUI C

TPeMA HeU3BECTHbIMM (2] (anX + bnY + GnZ = d)

YpaBHeHWe BTOPOW CTEMNeHM (B)(aX?+bX +c=0)

YpaBHEHNEe TPEeTbeN CTENEHN (@) (@axX®+bX2+cX +d=0)

3. Vicnonb3ynte noABMBLUMUCA peaakTop KoadyduumeHTa, 4Tobbl BBECTU
3Ha4veHne KoadpumumeHTa.

® Hanpumep: anA pewenns 2x?+ x — 3 = 0 HaxxmuTe (3] Ha 2 aTane u
BBeAMTE criefylollee B kayecTBe KoadppumumeHToB (a =2, b =1, ¢ =
-3): 2315 @)3E=).

*YT106bl M3MEHUTb paHee BBeAEeHHOEe 3HadeHue KoadppuumneHTa,
nepeaBUHbTE Kypcop Ha COOTBETCTBYIOLLYIO AYENKY, BBEANUTE HOBOE
3HaYeHne 1 HaxxmuTe knasuwy (=].

e HaxkaTne Knasuu npuBeaeT BCe 3HAYEHUA KOI(PPUUMEHTOB K
HYJIO.

BaxxHo! Cnepyowme onepaunn He NogaepXuBarTCA penakTopoMm

KoapduumeHTa: [ , (M=), (STO). Pol, Rec u

COCTaBHble BblpaXeHUA TakXXe He MOryT 6biTb BBeAEeHbl B pefakTop

KoappmumeHTa.
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4. Korga Bcem KoadhduumeHTam npucBOEHbI XenaemMble 3Ha4eHUA, HAXXMUTe

Knasuwy (=].

¢ [1pn aTom oTobpasnTcA peweHune. [Npu Ka>K 4oM HaXxatne KrasuLimn
(=) oTobpasutca apyroe peweHue. HaxaTtue knasuwu (=), korga
nszobpaxxeHo nocnefgHee pelweHne, BepHeT Bac B penakTop
KoahpuumeHTa.

* MoykHO NpocMaTpuBaTh pa3nnyHble peLleHns, ucnonb3ysa knasuwm @
n@.

¢ [InA BO3BpaTa B penakTop koadduumeHTa BO BpeMA 0TobpakeHuA
nob0oro peleHns, HaXxxMuTe knaesuwy [ag.

NMpumeyaHue: ® Ecnu BbIOpaHO ecTeCTBEHHOE OTOBpaXkeHne, TO peLleHne
CUCTEMbI JIMHENHbIX yYpaBHEHUN He oTobpaxkaeTcA, UCnonb3yA OOopMbl
BKMovaowme v . ® 3HayeHus Henb3A npeobpas3oBaTb B TEXHUYECKYIO
3anucb Ha 3KpaHe peLleHnA.

U3meHeHMe HacTpoek Tuna TeKyulero ypaBsHeHuUA

HaxxmuTte (5] (EQN) n BbIGepuTe TN ypaBHEHWUA M3 MOABMBLUErocA
MeHi0. MameHeHre Tuna TeKyllero ypaBHeHuUA npuBeaeT K OBHYNEeHUto
3HaAYeHUN BCEX KOIPPULIMEHTOB.

NMpumepbl BbluuceHnn B pexxume EQN

/ x+2y=3,2x+3y=4

@ (EQN) m (anX + bnY = Cn) s I,Iil galh
182838 | i & § ]
2(=23E=4 (=) 4
= (X=) -1
@ (Y=) 2

/ X=-y+7z=2,x+y-2=0,-x+y+z=4
(mooe) (5] (EQN) (2] (anX + bnY + cnZ = dh)
189131323 0! Math
1@1Ee1803 | Y -
Qi1IE1E1343 | ? !

=) (X=) 1
) (Y=) 2
® (Z=) 3

/ x2+x+%=0 [ MATH |
(moog) (5] (EQN) (8] (aX2 + bX + ¢ = 0)

IBIEEIEE  (Ke) —g+ E
® (=) 32
/ x-2v2x+2=0 A
(mooe) (5] (EQN) (8] (aX? + bX + ¢ = 0)
1802@208268 8 (X=) V2
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J -2 -x+2=0
(moog) (5] (EQN) (@] (aX® + bX? + cX + d = 0)

180280182363 (Xi=) -1
® (Xe=) 2
® (Xs=) 1

BbluucnexHua ¢ marpugamu (MATRIX)

Ncnonb3ynte pexxkum MATRIX onA BbINOMHEHUA BbIYUCNIEHU C MaTpULaMu,
cocToAwmx n3 go 3 pagos u 3 ctonbuos. [1NA BbINOAHEHMA BblYUCNEHUA
C MaTpuuamm noTpebyeTcA NPUCBOUTL AaHHbIE cneumanbHbIM MaTPUYHbBIM
nepemeHHbiM (MatA, MatB, MatC), a 3atem ncnonb3oBaTb NEPEMEHHLIE B
BbIYMCIIEHUN, KaK NOKa3aHO B NpUMepe HMXe.

%1 [nAa npucBOeHnA 3Ha4YEHNI [? H MatA VI[ ﬁ ‘?j MatB n
BbIMOMHEHNA CreayoLWmX BblHUCNEHWI: [f ” x[ ﬁ _;}

(MatAxMatB), [f ”Jr[j _;](MatA+MatB)

1. Haxxmute (6] (MATRIX) ana Bxoga B pexxum MATRIX.
2. Haxmunte (1] (MatA) (5] (2x2).
¢ [1pn aTOM OTOBPA3NTCA peaakTop " MAT @
mMaTpuubl 4nA BBOAA 3/1EMEHTOB MaTpuLpbl [—T u]

N i i
doopmaTta 2 x 2, KOTopbIv 3agaH onAa MatA.

|
«A» 0bo3Ha4aeT «MatAx».

3.BBop anemeHToB MatA: 2 (=) 1 (=) 1 (=) 1 (=].
4. HaxxmuTe cnepytowme KnaBuLLn: (4] (MATRIX) (2] (Data) (2] (MatB) (5]
(2%x2).
e [lpn 3TOM OTOOpPA3UTCA penakTop MaTpuubl ANA BBOAA 3NIEMEHTOB
maTpuubl hopmara 2 x 2, KoTopbii 3agaH anAa MatB.

5.BBog anemeHToB MatB: 2 E) (01 B )1 =) 2 (=).

6. Haxxmute ANA 0TOBpaXkeHMA dKpaHa BbIMUCIIEHUA U BbINOMHEHWA
nepsoro pac4yeta (MatAxMatB): (4] (MATRIX) (3] (MatA) (X) @
(MATRIX) (@) (MatB) &) .

* [1pn aTOM 0TO6pa3nTCA akpaH MatAns ¢ pesynbTaTaMu BbIYUCTIEHWIA.

MAT @ MAT [
Mat f<Mat H "l <Ans»
— 0 ] ] obosHavaeT
f = «MatAns».

MpumeyaHue: «<MatAns» o6o3Ha4aeT «[lamMATb pe3ynbLTaTtoB MaTpuLbl».
[na nogpobHocTen cM. «[lamMATb pe3ynbTatoB MaTpuubl».

7. BoinonHuTe cneaytollee BbliumcneHme (MatA+MatB): (4] (MATRIX)
(3] (MatA) (4] (MATRIX) (4] (MatB) (=].

MAT 0 MAT @

An
MatA+MatH N r-ru g]
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NMamAaTb pe3ynbTaToB MaTpulbl

Bce nony4dyeHHble pe3ynbTaThbl BblYucneHnn B pexkmme MATRIX
oTobpaxkatoTcA B MatpuyHOM dpopmate Ha akpaHe MatAns. PesynbTtar
Tak>XXe MOXHO MPUCBOUTb K NepeMeHHON, Ha3biBaemon «MatAns».

MepemeHHaAa MatAns MoOXeT MCNoONb30BaTbCA B BbIYUCNEHMAX, KaK

nokKasaHo Huxe.

*4YT106bI BCTaBUTbL nepemeHHyto MatAns B Bbl4MCieHNA, Nnpou3BeauTe
cnenyoLLyo onepauuio: (4] (MATRIX) (6] (MatAns).

* Bo BpemAa oTobpaxeHuna akpaHa MatAns, npu HaxaTuu nobon m3
NepeyYmCcneHHbIX KnaBuL, NMPOUCXOAUT aBTOMATUYECKOe NnepeksitoyeHne

Ha akpaH Bbluucnenua: (4, (=), X, (&, &), =3, @A) (=3 (x°). Ha
3KpaHe BbluMcneHnn otobpasntca nepemeHHaa MatAns ¢ nocneayowmm
onepaTtopomM Unn yHKUMEn, B 3aBMCUMOCTM OT TOro, KakaAa Knasuwia
6bina Haxara.

NMpucsoeHne n pegakTupoBaHue AaHHbIX
MaTpPU4YHOMN NepemMeHHOM

BaxHo! Cneaywowme onepaumm He nognepXuBarTCcA peaakTopoMm

maTpuubl: [, (M-), (STO). Pol, Rec n coctaBHble
BbIPa)KEHNA Tak>Xe He MOryT ObiTb BBeAEHbl B peAakTop MaTpuubl.

AnA NpucBOeHUA HOBbIX AaHHbIX MAaTPUYHOW NepeMeHHOM:

1. HaxxmuTte (4] (MATRIX) (1] (Dim) n 3aTem, B NOABMBLUEMCA MEHIO,
BblGepuTe MaTpuLy K KOTOPO He06X0aAMMO NPUCBOUTb AaHHbIE.

2. B cnepnytouwem MeHIo 3agante pasMepHOCTb MaTpuubl (17xn).
3. [0nA BBOAA 3NEMEHTOB MaTpuLbl, UCMONb3YNTE PeaaKTop MaTpuubl.

/> InA npuceoennA [(1) 0 —H 3HaueHnA MatC

(@ (MATRIX) | ; WaT 0
DOM@MaC)@@3)| [ & -7 ]
18081308 @1E51E 1

OnA peaakTMpoBaHWUA 3/IEMEHTOB MaTpULbI:

1. HaxxmuTte (4] (MATRIX) (2] (Data) n 3aTemM, B NOABMBLUEMCA MEHIO,
BblbepuTe MaTpuLy KOTOPYHO HEOHX0AMMO OTpPeaaKTUpPoBaTh.

2.0nAa n3ameHeHNAa 3NeMEHTOB MaTpuubl UCMONb3YyNTe pefakTop
MaTpuubl.
¢ [lepenBrHbTE KYpCOP Ha 3fIEMEHT, KOTOpbIN TpebyeTcA U3MEHUTD,
BBEANTE HOBOE 3Ha4YeHne N HaxxmuTe Knasuwy (=].
OnAa konupoBaHuA cogep>xaHna matpuuy nnu MatAns:

1. Vicnonb3ynTe peaakTop MaTpuubl AnA 0To6paXkeHnA MaTpuLbl, KOTOPYHO
TpebyeTcA ckonupoBaTb.
e Hanpumep, ecnu Heobxoaumo ckonupoBaTb MatA, To BbinonHuTE
cnefyoLLyto onepaumio: (4] (MATRIX) (2] (Data) (1] (MatA).
eEcnu TpebyeTcA ckonupoBaTb copgepxaHue MatAns, TO
BbIMOSIHUTE cneaytouwee AnA otobpaxeHuAa sakpaHa MatAns:
(4] (MATRIX) (6] (MatAns) (=].
2. Haxxmute ed (STO) u BbINOMHMTE OAHY U3 HUXKXEU3MOXEHHbIX
onepaumi, 4Tobbl 3aaaTthb Uenb konupoBaHua: () (MatA), b+ (MatB), nnu
hyp) (MatC).
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e[lpn 3TOM OTO6GPA3UTCA penakTop MaTpuubl C coaepXaHuem
CKOMUPOBaHHOW MaTpuLpbl.

Mpumepbl BbIMUCTIEHUIA C MaTpULamMun

21 1

Cnepytowume npumepbl ncnonbdytot MatA =[ } n MatB = [j _2} ns /1,

11
n MatC = [(1) _2 _H M3 J2. OnA BBOAA NEPEMEHHON MaTpULibl MOXHO

Mcronb3oBaTb onepaumio, Haxan (4] (MATRIX), a 3aTeM, HaxxaB OfOHY
13 cnepyowmx knasuw: (3] (MatA), (4] (MatB), (5] (MatC).

é 3 3 x MatA (ckanAapHoe YMHOXXeHMe MaTpuL).
AN
SEMatAE) - 3

é 4 lMonyyeHue onpegenutena MatA (det(MatA)).
(4] (MATRIX) (7] (det) MatA (D] (=) 1

é 5 MNonyyeHune TpaHcnoHmposaHua MatC (Trn(MatC)).
A
(4] (MATRIX) (8] (Tr) MatC O] (=] " L _IIJ]

é 6 MonyyeHune obpaTHom MaTpuubl n3 MatA (MatA 7).

MpumeyaHue: [InA 31O onepaumm HeNb3A UCMONb30BaTh Knasuwy (x7.
Ncnonb3yinTe knasuwy ANA BBOAA « ',

EVaA@E - j—-—

é 7 NonyyeHue abContoTHOMO 3HaYEHMA KaxXaoro anemeHTa MatB
(Abs(MatB)).

An
BB (Abs) MatB() ) [m— 1]

é 8 lMony4yeHune kBagpaTa unu Kyba matpuubl MatA (MatA?, MatA3).

MpumeyaHue: [inA 37O onepaumm Henb3A UCMONb30BaTh KNaeuwy (x9.
Ncnonb3yinTe knaeuwy (a3, 4Tobbl 3aaaTh KBagpaT U KnasuLly
(x®), 4TObbI 3a4aTb Ky6.

An
EIMatA D B r-g 3]
An
EOMatAGH @ () E | [-E g

Co3paHue Yncnosbix Tabnuy hyHKLUUK
(TABLE)

TABLE cospaeT uncnosyto Tabnuuy ana x v f(x), ucnonb3dya BBoA, (yHKLMM
f(x). OinA reHepaumn Y1cnoBor Tabnuubl BbINOSIHUTE CReayowme Lwaru.

1. Haxxmute (TABLE) onsa Bxoga B pexxum TABLE.

2. BBeanTe hyHKUMIO B chopmaTe f(x), ncnonb3ys nepemeHHyto X.
e Y6eauTecb, 4To BBENM nepemeHHyto X (([rw O] (X)) npu cospaHum
yucnoeoun Tabnuubl. Jllobble nepemMeHHble, OTNNYHbIE OT X,
obpabaTbiBaeTCA B KAQ4ECTBE KOHCTAHTLI.
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* HuxxenepeumncneHHble afeMeHTbl HeNb3A UCMOMb30BaTb B (PyHKLUM:
Pol, Rec, |, dldx, =.
3. B oTBeT Ha npurnaweHun, KoTopble NOABATCA, BBeAUTE UCMosb3yemble
3Ha4YeHuA, HaXkaB (=) nocne Kaxxaoro.

Ha ato
BBeauTe aTo0:

npurawieHue:

Start? Beeaute HU>XHMK npegen X (No ymonyaHuio = 1).

End? Beeaute BepxHumn npegen X (No ymonyaHuio = 5).
MpumeyaHue: Yb6eamtechb, 4TO KOHEYHOE
3HayeHue (End) Bcerga 60nbLlUe HaYyanbHOro
3Ha4veHuA (Start).

Step? BeeauTe war npupatleHma (no ymonyaHuio = 1).

MpumeyaHue: LLlar 3agaeT HACKONbKO Ha4vanbHoe
3Ha4YeHne OOMKHO nocnenoBaTesibHO CTyneH4yaTo
HapacTaTb NPU CO34aHUN YNCTOBOW Tabnuubl.
Ecnu Bbl 3agann Start =1 n Step=1, X
nocneposaTesibHO 6yayT Ha3Ha4yeHbl 3Ha4YeHnA

1, 2, 3, 4, v TaK ganee nnAa reHepaumm YMCcnoBou
Tabnuubl, 4O TEX Nop, Noka He 6yaeT AOCTUTHYTO
KOHE4YHOe 3HayeHue.

* BBOZ 3HaueHus wara u HaxaTue (=] co3gaeT 1 oTobpaxkaeT YACOBYHO
Tabnuuy B COOTBETCTBUM C 3a4aHHbIMU NapamMeTpamMu.

e Haxxatue BO BpeMA 0TO6pa>keHnA Y1CNoBon Tabnumubl BEPHET 3KpaH
AnA BBOAA AaHHbIX PyHKUMM B wiare 2.

/ [nAa cosgaHnAa YnCnoBoi Tabnuubl pyHKuuM f(x) = x2 + % B

avanasoHe -1 = x = 1, cTyneHyarto HapacTatower Ha 0,5  [[AE]

o Math

@ (7 (TABLE) | {131

D] Math

OB @1 @2 | TEI=Eg

D] Math
F il
la5
0.5
0.5

Be1E813053 | ;
E |

NMpumeyaHue: ¢ MOXHO uUcnonb3oBaTb 3KpaH 4YMcrioBon Tabnuubl
ANA npocMoTpa ToNbkKO 3HadeHun. Cogepxnmoe Tabnuubl HENb3A
penakTupoBaTb. ® Onepauma (opMMpPOBaHMA YACNOBOW Tabnuubl Bbi3biBaeT
N3MEHeHNEe COAePXKMMOro nepemeHHomn X.

BaxHo! BegeHHaAa yHKUMA ANnA (OOPMUPOBAHUA YMCNOBOM Tabnuupl
yoanAaeTcA, Korga Bbl 0TobpaXkaeTe MeHIO HacTporku B pexxume TABLE n
nepekso4aeTecb Mexay eCTeCTBEHHbBIM U CTPOYHBIM OTOBPaXkeHNAMMN.
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BbiuucneHuna ¢ sektopamu (VECTOR)

Ncnonbaynte pexxum VECTOR A1A BbINOMHEHWA BbIMUCIEHWN C ABYMEPHbLIMU
N TpexMepHbiMU BekTopamu. [1NnA BbINOMHEHWUA BbIYUCNEHUA C BEKTOpaMu
noTpebyeTcA NPUCBOUTL AaHHbIE CreumanbHbIM BEKTOPHbBIM MepeMeHHbIM
(VctA, VctB, VctC), a saTem ucnonb3oBaTb NEPEMEHHbIE B BbIYUCIIEHUM, KaK
nokKasaHo B npumepe Huxe.

%1 [na npuceoenua (1, 2) sektopy VctA u (3, 4) BekTopy VctB, a
3aTeM BbIMOMHEHNA crieayowmx Boluncnenmi: (1, 2) + (3, 4)

1. HaxxmuTe (VECTOR) anna Bxoga B pexxum VECTOR.

2. Haxmvunte (1] (VctA) (2] (2).

¢ [1pn aTOM OTOBPA3UTCA penakTop BEKTOpa, " vere

AnA BBOAA AByMepHoro BekTopa VctA. 0 ol

I
«A» 0603HayaeT BeKTOp «VCtA».

3.BBegute anemenThl VCtA: 1 () 2 (=).
4. Haxxmnte cnegyrolme KnaBuLLK: (5] (VECTOR) (2] (Data) (2] (VctB)
(2)(2).
¢ [lpy aToM oTO6pPaA3NTCA pefakTop BeKTopa AnA BBOAA OBYMEPHOro
BekTOopa VciB.
5.BBeauTe anemeHTbl VeiB: 3 (=) 4 (=).

6. Haxxmute ANnA oTobparkeHMA 3KpaHa BbIYUCIIEHUA N BbINOAHEHUA
pacyeTa (VctA + VciB): (8] (VECTOR) (3] (VctA) (# 3
(VECTOR) (4] (VctB) (=).
¢ [1pn aToM oTob6pasnTca akpaH VctAns ¢ pesynbTaTtamm BblHUCIEHUN.

Vet . VeT@ A
+ N «ANS»
'|,|'|:tﬁ II'III:tEI - h E] obosHavaeT
|:| 4 «\V/ctAns».

MpumeyaHue: «VctAns» o0603HavaeT «[1lamMATb pe3ynbTaToOB BEKTOPA».
[nA nogpobHocTen cM. «[laMATb pe3ynbTaToB BEKTOPA».

NMamATb pe3ynbTaToOB BEKTOpa

Bce nonyyeHHble pe3ynbTaThl BbldyucneHunn B pexmme VECTOR
oTobpaxatoTcA B popmaTte BEKTOPOB Ha aKkpaHe VctAns. PesynbTaT Takxe
MO>XHO NPUCBOUTb NEPEMEHHON, Ha3blBaeMom «VctAns».

MepemeHHaA VctAns MOXET UCNONb30BaTbCA B BbIYUCNIEHUAX, KaK NOKasaHo

HUXe.

e YT106bI BCTaBUTb NnepemeHHyto VctAns B BblYMCNEHUA, BbIMONHUTE
cnenyoLLyo onepauuio: (58] (VECTOR) (6] (VctAns).

*Bo BpemAa oTtobpaxeHna akpaHa VctAns, npu Haxatum nwobon m3s
NnepeyYmcneHHblX Knasuw, NPOMCXOAMNT aBTOMATUYECKOE NepeKnioyeHne
Ha akpaH Bblumcnenusa: (4, (=), XJ, (5. Ha akpaHe BbluncneHui
oTobpasntcA nepemeHHaA VctAns ¢ nocneaylowmm onepaTtopom, B
3aBMCUMOCTM OT TOro, Kakaa Knaeuwa bblna Haxkara.
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MpucBoeHue U pegakTupoBaHue AaHHbIX
nepemMeHHbIX BeKTopa

BaxxHo! Crnepylowune onepauny He NoaOepXMBAKOTCA PeaaKTOpPOM

BekTopa: (M4, g (M-), (e (STO). Pol, Rec 1 cocTaBHble BbipaykeHWsA
Take He MOryT 6bITb BBE[leHbl B pelakTop BeKTopa.

ana npucBoeHnA HOBbIX AAaHHbIX nepemeHHoﬁ BeKTOpa:

1. Haxxmunte (8] (VECTOR) (1] (Dim) n 3aTeM, B NOABUBLLEMCA MEHIO,
BbI6EPUTE BEKTOP, KOTOPOMY HEOBXOAUMO MPUCBOUTL AAHHbIE.

2. B cneaytowem MeHo 3agante namepeHne sektopa (m).
3. [1nA BBOAA 3N1eMeHTOB BEKTOpPA UCMNOMb3ynTe peaakTop BeKTopa.

é 2 [lna npuceoeHuAa 3HayeHun (2, -1, 2) sekTopy VctC

VeTl

R B (VECTOR) M (DImM) B (VetC) @D G) | * ;| & -, pummr1
2B@1 323

Ona peaAakTupoBaHunA IJIeMeHTOB BEKTOopa:

1. HaxxmuTte (58] (VECTOR) (2] (Data) n 3aTem, B NOABUBLLEMCA MEHIO,
BblbepnTe BEKTOP, KOTOPbIN HEO6XOAMMO OTPeaaKTUpOBaTb.

2. [1nA n3meHeHnA 3NeMeHTOB BEKTOPA UCMONb3yinTe peaakTop BeKTopa.
e [lepeaBMHbTE KYpCOP Ha 3/IEMEHT, KOTOpPbIA TpebyeTcA N3MEHUTD,

BBEANTE HOBOE 3Ha4YeHue N HaxxmuTe Knasuwy (=).

OnA KonMpoBaHUA COAEPXUMOro BEKTOPHOMW BeJSINYUHbI (UNK

VctAns):

1. icnonb3ynTe penakTop BeKTopa AfiA 0TobpaXkeHnA BEKTOpa, KOTOpPbIN
TpebyeTcA CKONMMPOBATb.

e Hanpumep, ecnu Heobxoaumo ckonupoBaTb VCtA, TO BbinonHUTE
CneayoLLyto onepaumio: (5] (VECTOR) (2] (Data) (1] (VctA).

e Ecnn TpebyeTtcAa ckonvpoBaTtb cogepxxaHue VctAns, To BbiNnonHUTE
cnepytoliee anA otobpaxkeHnsa akpaHa VctAns: (8] (VECTOR)
(6] (VctAns) (=].

2. HaxxmuTte ked (STO) u BbIMNONMHMUTE OAHY U3 HUXEU3MOXEHHbIX
orepaumi, 4tTobbl 3a4aTb LUenb konuposaHua: () (VctA), s (VctB), unu
(hyp) (VctC).
e[lpy aTOM O0TOOGPA3NTCA peaakToOp BEKTOpa C COAEpP>XaHUEM

CKOMMPOBAHHOIO BEKTOPA.

Mpumepbl BbIMUCNIEHUN C BeKTOpaMu

Cnepyrowmne npumepbl ncnonb3ytoT BekTop VctA = (1, 2), BekTop
VetB = (3, 4) us Z1 1 BekTop VetC = (2, -1, 2) us 2. MoxHo BBecTy
BEKTOPHYIO BENMYUHY NMOCPEACTBOM KNaBuL (8] (VECTOR), a 3atem
Ha)kaTueM oaHoM 13 cneayowmx Ymcnosbix knasuw: (3] (VctA), (4] (VctB),

(B (VctC).

é 3 3 x VctA (ckanApHoe yMHOXeHne BeKTopoB), 3 x VctA — VciB
(MpumMep BblYUCEHNA C Ucnonb3oBaHuem VctAns)

VeTR
An

3VctA[§] h 9]
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VeTl

B Y

(=)VctB (=)
]
& VCctA « VciB (ckanApHoe nponsBeneHne BEKTOPOB)
VeTR
G VetA @ (5) (VECTOR) (@) (DopvetB @ | V0" YELE
11

é 5 VCctA x VciB (BekTopHOe npovsseneHne BEKTOPOB)

VeTR

A — n -2

VctA(X]VcetB (=)
o
é 6 Tllony4yeHne abcontoTHOro 3Ha4eHnA sekTopa VctC.
VeTR
3 (Abs)Vete O &) AbsCMCtC
a
é 7 Onpepnenenue yrna, obpaszoBaHHoro sBektopamm VctA n VetB oo
Tpex aecATnYHbIX pa3pagos (Fix 3). Xl
(A-B) - . (A-B)
cos 6 = ——~ | KOTOpbI CTAHOBUTCA paBeH O = cos™
( ATBI * FOToP P ATBI
(uooe) (SETUP) (6] (Fix) (3]
(QVctA ) (58] (VECTOR) (7] (Dot)VetB (D] ()
VCTD FIX
(Abs)VetA (D) (Abs) | CMCEA=YCLBI+CADE
VetBDJ D
= 0. 954
1 VCTD  FIX
5 69 (cos ) @ O & | °°° CARS)
10. 305

Hay4Hble KOHCTaHTbI

Bo BCTpoeHHOM namMATK KanbKynATopa coaepXxuTcA 40 Hay4YHbIX KOHCTaHT,
KOTOPOE MOXHO UCMONb30BaTh B NIOOLIX pexxnmax, Kpome pexxmma BASE-
N. KaxxgaAa Hay4yHaA KOHCTaHTa o60o3HayeHa YHUKanbHbIM CUMBOSIOM
(Hanpumep T), KOTOPbIE MOXXHO NCMOMBb30BaTb B BbIYUCIEHUAX.
YTo6bl BBECTU HAY4YHYIO KOHCTAHTY B BbIYUC/IEHUA, HaXMUTE
(CONST), a 3aTem BBEAUTE ABY3HAYHbIN HOMEP, COOTBETCTBYOLLUIA

TpebyemMon KOHCTaHTE.
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[nA BBOAa Hay4yHoM KOHCTaHTbl Co (CKOPOCTb CBETa B BaKyyMe) n

OTOOpaXKeHnA ee 3Ha4YeHnA

COMETAMNT
(Z)(CONST) |HMumber 01407

[__]

m Math A

DECE |-°
299792453
/ [na BbluncneHuna Co = \/e:_m | MATH |
m Math A
(ad () 1 @ [va) [ (7 (CONST) (3] (2] (e0) %

(CONST)@ @(ﬂo)@ s 299?92458

Huxe npueeneH CrnncokK ABY3HA4HbIX 0b603Ha4yeHun, COOTBEeTCTBYHOLWNX

Ka>k4oW Hay4YHOW KOHCTaHTe.

01: (mp) macca NpoToHa 02: (mn) macca HeEUTPOHa
03: (me) macca anekTpoHa 04: (mu) macca Mio-Me30Ha
05: (ao) pagnyc bopa 06: (h) nocTtoAaHHaA MNnaHka
07: (uN) AgepHbIN MarHeToH 08: (uB) marHeToH bopa
09: (4) nocToAHHanA MNMnaHka B 10: (o) NOCTOAHHAA TOHKOWN
paunoHanbHOM Buae CTPYKTYpbI

11: (re) knaccuseckuy paanyc 12: (Ac) onuHa BonHbl KomntoHa
3N1eKTpoHa
13: (yp) rMpoMarHUTHbIN 14: (Acp) AnuHa BonHblI KoMnToHa

KOa(hpULMEHT NpPOTOHA

AnA NpoToHa

15: (Acn) AnvHa BOSMHbI

KomnToHaanAa HemTpoHa

16:

(Ree) nocToAHHaA Pnpbepra

17: (u) aToMHaA eguHMLA Macchl

18:

(4p) MarHUTHBIA MOMEHT
npoToHa

19: (ue) MarHuTHbIN MOMEHT 20: (4N) MarHUTHbI MOMEHT
3N1IeKTpoHa HenTpoHa

21: (4{t) MarHUTHbLIA MOMEHT MIO- 22: (F) noctosHHan dapages
Me30Ha

23: (e) anemMeHTapHbIN 3apAs 24: (NA) noctoAaHHaAa Asoraapo

25: (k) noctoAHHaa bonbumaHa

26:

(Vm) monApHbIN o6bem
naeanbHOro rasa

27: (R) monApHanA rasosas

28: (Co) ckopoCTb CBETa B BaKyyme
NOCTOAHHAA
29: (C1) nepBanA KOHCTaHTa 30: (C2) BTOpaA KOHCTaHTa
na3ny4eHna na3ny4yeHna
31: (o) noctoAaHHaA CtedaHa 32: (e0) AnanekTpnyeckasn

- Bonbumana

NMPOHNLIAEMOCTb BakyymMa
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33: (4o) MarHUTHaA NPOHNLIAEMOCTb
BaKyyma

34: (¢o) KBAHT MarHUTHOrO NOTOKA

35: (g) yckopeHne cBob0OAHOro
nageHuA

36: (Go) KBaHT NPOBOAUMOCTM

37: (Zo) xapakTepucTnyeckoe
COMpPOTMBIEHNE BaKyyMa

38: (t) Temnepatypa no Llenscuto

39: (G) rpaBuTaAUMOHHAA
nocToAHHaA HbloToHa

40: (atm) HopmanbHaa aTtmocepa

3Ha4yeHnA OoCHOBaHbl Ha pekomeHayeMmbix 3HavyeHnAax CODATA (mapT

2007).

NMpeobpa3oBaHue egUHUL, U3MeEpPEHUA

KanbkynAaTtop cHab>xeH BCTPOEHHOW CMCTEMOW KOMaHpg npeobpasoBaHuA
eOVHUL, N3MEePEeHnA, 4YTO ynpowaeT nepesos OAHOW eQUHULbI U3MepPEHNA
B Apyryto. Micnonb3ynte komaHabl npeobpa3oBaHmA eauHNL U3MEPEHUA B
nobbIX pexxumax BbluucneHuna, kpome pexxumos BASE-N v TABLE.
YT06bl BBECTM KOMaHAY npeobpa3oBaHUA eAuMHUL U3MEpPEHUA B
BbIYUCNEHUA, HAXXMUTE (8] (CONV), a 3aTem BBeaAUTe ABY3HaYHbIN
HOMep, COOTBETCTBYHOLMIN TpebyeMon KoMaHae.

/ YTo6bl NnepeBectu 5 cm B aovimbl NG

CONYERSION
5 (CONV) [Humber O1~d407%

[__]

. m A

©) @ cmbin) S ACmkin
1. 965503937
YTo6bl nepeBectn 100 rpavm B yHUun [N
4
m A
100 @ (8) (CONV) (@) @ (gho2) & | 1U09P02

a4 0273960504

/ YT106bI NepesecTn Temnepatypy —31°C B wkany no dapeHrenty

31 () (8] (CONV) () (8] (*CP»°F) E)

m
-31°CHeF

-23.8

Huxke npvBeaeH crnnMcok ABY3HA4YHbIX 0O03HAYEHWU, COOTBETCTBYHOLIMX
KOMaHgam npeobpas3oBaHna eanHUL M3MEPEHNS.

01:in»cm 02: cm P in 03: ft»m 04: m » ft
05:yd»m 06: m»yd 07: mile » km 08: km P mile
09: n mile »m 10: m P n mile 11: acre »m? 12: m? P 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
21:0zP»g 22:gpoz 23: Ib > kg 24: kg » Ib

25: atm » Pa 26: Pa » atm 27: mmHg » Pa | 28: Pa » mmHg
29: hp » kW 30: KW » hp 31: kgf/cm2 » Pa | 32: Pa » kgf/cm?
33:kgfembPJ | 34:JPkgfem | 35: Ibf/in?»kPa | 36: kPa P Ibf/in?
37:°Fp»°C 38: °C P °F 39: J »cal 40: cal » J

dopmynbl nepeBoAa OCHOBaHbl Ha «HauUMOHaNbHBIN UHCTUTYT MO
cTtaHpgapTmusaumn n texHonornm (NIST), cneunanbHoe nspnaHne 811

(1995)»,

MpumeyaHue: [JaHHble nepesoga JWcal npuBeneHsbl Npu Temnepartype

15°C.

Ounana3oHbl BbIMUCIIEHUN, KOSTUYECTBO
3HaKOB U TOYHOCTb

[nanasoH Bblpa>keHnA, Kofin4eCcTBO LI,I/ICbp, ncnosib3yemMbiX Aj1A BHYTPEHHUX
BbIYUCNEHUN N TOYHOCTb BbIYUCMEHUA 3aBUCAT OT TuNa BbINOMHAEMOro

pacyeTa.

Ovwana3oH Bbl4MUCNIEHNUA U TOYHOCTb

[lnanas3oH Bbl4MCNEHUA

+1 x 107 po £9,999999999 x 10% unn 0

Konun4dectBo undpp anA
BHYTPEHHErO Bbl4MCNEHNA

15 undpp

To4yHOCTb

B o6wem +1 Ha 10 paspAgos npu
OTAENbHOM BblYMCNEHMN. TOYHOCTb
9KCMOHEHUMaNbHOro 0TobpaXkeHmA paBHa
+1 Ha HauMeHbLWNIA 3HaYawmn paspaa. B
cny4ae nocnenoBaTenbHbIX BblYUCIEHWI
OLWKNOKM HaKanmBaroTCA.

Ovwana3oHbl BBOAA U TOYHOCTb BbIYMUCJI€HUA

yHKUMHK
PyHKLUMN [Onana3oH 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 ana sinx, kpome korga |x| = (2n-1) x 90.

tanx RAD | Kak n ans sinx, kpome korga |x| = (2n-1) x /2.
GRA | Kak u gns sinx, kpome korga |x| = (2n-1) x 100.

sin'x
0=Q=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
e’ —9,999999999 x 10% = x = 230,2585092
Vx 0=x<1x10'®
X2 x| <1 x10%®
x | <1x10';x %0
Wx | < 1 x 101
x! 0 = x = 69 (x ABnNAeTCA UenbIiM YACOM)
0=n<1x10%0=r=n
nPr (n, r ABRAKOTCA UENbIMK YMCNaMK)
1 = {nl/(n-r)!} <1x10'°
0=n<1x100=r=n
nCr (n, r ABNAKOTCA UENbIMK YMCNaMK)
1=nl/rl<1x10"unn 1 = nl/(n-r)! <1 x10'°
x|, [y] = 9,999999999 x 10%
Pol(x, y)
VX2+y? = 9,999999999 x 10%°
0 = r =9,999999999 x 10%
Rec(r, 0) ) .
0. Kak u gna sinx
lal, b,c <1x10';, 0= b, ¢
e OTo6paxkeHne 3HaYeHUI CEKYHA C OMOKOM =1 Ha
OEeCATUYHbIN pa3pAa.
x| <1 x10'°
— lMpeobpasoBaHne A4ECATUYHOIO 3HAYEHUA <> B
o LIECTUAECATEPUYHOE
0°00" = |x| = 9999999°59'59"
x> 0:-1x10" < ylogx < 100
, x=0:y>0
X x <0:y=n, ot (m, n ABNAOTCA LenbIMU1 Yncnamm)
OpHako: =1 x 10" < ylog |x| < 100
y>0:xF0,-1x10"° < 1/x logy < 100
y=0:x>0 o1t
+
W y <0:x=2n+1, 1

(m = 0; m, n ABNAOTCA UeNbIM/ Ynucnamm)
OpHako: =1 x 10" < 1/x log [y| < 100
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MToroBoe 3Ha4eHue Lernoro Yncna, YNCrnmTenb u
Clb/c 3HameHaTenb AoMKHbI 6bITb 10 UMdP UM MeHbLLE
(BKNtOYaA 3HaK geneHusn).

Ranint#(a, b) | a < b; lal, Ibl <1 x10"; b —a <1 x 10

¢ TO4YHOCTb B OCHOBHOM Takas >e, Kak onucaHo nop sarnasnem «inanasoH
Bbl4UCIIEHNA N TOYHOCTb>», BblLLEe.

e DyHKUMM TUNa X7, xﬁ, 5V, x!, nPr, nCr TpebytoT BHYTPEHHMX
HernpepbIBHbIX BbIYUCMEHUA, KOTOPbIE MOTYT MPUBOAUTL K HaKOMEHUIO
OLWMBOK NMpu KaxkjoM BbI4YUCNEHNN.

* B6n13n ocobbix TOYEK M To4veK nepernba (PyHKUMA OWNBKK Takxe
HakannMealtTCA U MOryT AOCTUraTh 60MNbLLOA BENNYUHDI.

¢ [lnana3oH pe3ynbTaTOB BbIYMCIIEHUN, KOTOPbIE MOTyT OoTO6paXkaTbcA
B pOpME T, UCMONb3yA €CTECTBEHHOe oTo6parkeHne paseH |x| < 10°.
OpHako, obpaTnTe BHMMaHWE, YTO BHYTPEHHAA OWMbKa B BbIYUCIEHUN
MOXeT caenaTb HEBO3MOXHbIM OTOBpa>keHNe HEKOTOPbIX pe3ynbTaToB
BbluncneHun B popme . OHa TakXXe MOXET Bbl3BaTb OTOOpakeHue
pe3ynbTaToB BblYMCIIEHUN, KOTOPbIE AOMXHblI BbIBOAUTLCA B dopme
AecATnYHON apobu, B hopme T.

Owunbkun

Koraa BO BpeMA BbI4YMCIEHMA MO KaKoW-Nnbo NpuynHe NoABAeTCA owmnbKa,
KanbKynATop oTobpas3uTt coobueHne 06 owmnbke. VimetoTcA aBa cnocoba,
4YTObbI BLINTK M3 coobLleHna aucnnen o6 owmnbke: Haxartme Ha knaBuwy @
nnn ® ana otobpakeHna MecTa OWNOKK, NN HaxkaTne ON1A OYUCTKM
COOBLLEHMA N BbIYUCIIEHNA.

OTob6paxeHue mecTta oWNOKHU

Korna oTobpakaeTca coobLueHne 06 owmbke, HaxxmmuTe @ unm &, 4TobbI
BEPHYTbCA Ha 3KpaH Bbl4UCNeHUA. Kypcop byaeT HaxoauTbCcA B MecTe
OLLUMOBKMK, TOTOBLIN K BBOAY. BbiNonHUTE HeobxoauMMble MUCMpaBneHUsa B
BbIpaXXEHWUN U 3anycTUTE pacyeT CHoBa.

/ Mpwu BBOAE 14 + 0 X 2 = no ownbke Bmecto 14 +10x 2 = IS

Math ERROR
1HEIX2E3
[AC] :Cancel
[410#1:E0LO
® (in @) 14=0k2
14_1['}{2 Math A
@13 14
S

Ouucrtka coobweHna o6 owmnbkKe

Koroa oTtobpayaeTtcAa cooblieHne o6 owmnbke, HaxXxMmuTe [AC), 4YTOGbI
BEPHYTbCA Ha 3KpaH BbluncreHna. ObpaTuTe BHUMaHME, YTO 3TO TaKXe
ouMLaeT BblpaxkeHue, cogepXkallee owmnoKy.
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CoobweHuna o6 owmbkax

MaTtemaTuyeckasn owmnbka (Math ERROR)

MpuuunHa: ¢ [NpPoOMEXYTOYHbBIA UMM UTOrOBLIN Pe3ynbTaT BbIMNONHAEMOro
BbIYMCIIEHMA BbIXOAUT 3a npeaensl 4onyCcTUMOro agnanasoHa. ® BeegeHHoe
3Ha4YeHne BbIXOAUT 3a npegenbl 4oNyCTUMOro guanasoHa (0COH6eHHO B
cny4dae hyHKUMI). © BbINONHAEMOE BblYUCNIEHNE COAEPXKUT 3anpeLLeHHYHO
MaTemMaTuyeckyro onepaumto (AeneHne Ha Homb 1 ap.).

YcTpaHeHue: ¢ [1poBepuTb BBEAEHHbIE 3HAYEHNA, COKPaTUTb YUCO0 Lndp 1
BbINOMHUTb BbIYUCIIEHNE eLle pa3. ® Ecnv B KayecTBe aprymMeHTa oyHKLUMmK
b6epeTcA coaepkKMMmoe He3aBUCMMOWN NaMATU UK NePEMEHHanA, ybeamTech,
YTO OHWM HAXOOATCA B JOMYCTMMOM ANA PyHKLUMU UHTepBarne.

Owwubka B cteke (Stack ERROR)

MpuyunHa: ¢ BoinonHeHne BblYUCNEHNA BbI3BANO MNPEBbILEHNE EMKOCTU
YUCOBOrO CTEKA NN CTEKa KOMaHA. ® BbiNoNHEHNE BblHUCNEHWA BbI3BaNO
NnpeBbIEHNE EMKOCTU CTeKa MaTpuL, Uin BEKTOPOB.

YcTpaHeHue: ® YnpoCTUTb BblpaXXeHne Tak, YTobbl ero BblYUCIIEHME
He BbI3blBasio MNpeBbIlEeHne eMKOCTU cTeka. ® [lonpoboBaTb pas3buTb
Bbl4MCNEHME Ha ABe n bonee yacTen.

CuHTakcuyeckana owmnbka (Syntax ERROR)
MpuuuHa: Npobnema cBA3aHa ¢ OpMaTOM BbINOHAEMOrO BblYUCIIEHNA.
YcTpaHeHue: BHecTn Heobxoammbie ncrnpaBrieHunA.

Owwubka aprymeHTa (Argument ERROR)

MpuuunHa: lNpobnema cBA3aHa C aprymMeHTOM BbIMOIHAEMOrO
BbIYMCIIEHMA.

YcTpaHeHue: BHecTu Heobxoaumble ncnpasieHnA.

Owwunbka usmepenna (Dimension ERROR) (Tonbko B pexxumax

MATRIX n VECTOR)

MpuuunHa: ¢ [Ina matpuubl nnm BeKTOpa, KOToOpbin TpebyeTcA B
BblYUCNEHUAX, HE 3a[4aHO n3MepeHne. © B oaHHOM BbIYMCNEHUN HEeNb3A
NCnonb3oBaTb MaTpuLy UM BEKTOP AaHHOIO U3MEPEHUA.

YcTpaHeHue: ® 3apanTe uaMepeHume ANA BeKTopa UM matpuubl 1
NOBTOPMUTE Bbl4nCNEHME. ® [IpoBeEpPbTE Ppa3MepPHOCTb MaTpuLbl UM BEKTOPA,
4YTO6bl YCTAHOBUTbL X COBMECTUMOCTb C TEKYLUNM BbIHUCIEHNEM.

Owwunbka nepemeHHoun (Variable ERROR) (Tonbko anAa hyHKLUK

SOLVE)

MpuumnHa: ® He 3agaHa pellaeman nepemMeHHanA U B BBEAEHHOM ypaBHEHUN
OTCYTCTBYeT nepemeHHaa X. ¢ 3ajaHHanA ANA pelleHnA NepemMeHHasn
OTCYTCTBYET B ypaBHEHUM.

YctpaHeHue: ® Ecnv He yKasaHa pelwlaemMas nepeMeHHanA, To ypaBHeHue
OOMKHO coaepXaTb NepemeHHyto X. © 3ananTe B Ka4eCcTBE peluaemMoun
NepeEMEHHON, NEPEMEHHYIO CoAepP>XKalLLyOCA B YPaBHEHMWM.

OwunbKa «HeT peweHua» (Can’t Solve) (tonbko anAa pyHkuum SOLVE)
MpuumnHa: KanbkynATop HE MOXET HaNTUK peLLeHue.

YcTpaHeHue: ¢ [lpoBepbTe ypaBHEHWE Ha Hanuyue owmnbok. ® Beegute
3Ha4YeHMEe peLllaeMon NepeMeHHON BNM3Koe K OXMAAEMOMY PELUEHUO U
NOBTOPUTE BbIYUCIIEHME.

Owunbka nepenonHeHua namAaTtn (Insufficient MEM)
MpuunHa: KoHdwurypauua napameTtpoB B pexume TABLE cospgana onsa
Tabnuubl 6onee 30 3Ha4yeHn X.
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YcTpaHeHue: Cy3nTb MHTepBan pacdeTa Tabnuubl NyTemM U3MEHeHUs
3HaAYeHWU Ha4YanbHOro, KOHEYHOro, LWara 1 NOBTOPUTb BbIYUCIIEHME.

Owunbka BpemeHu BbluucneHua (Time Out)

MpuyuHa: Tekywee anddepeHunanbHoOe UM NHTerpanbHoe BblYUCTIEHNE
3aBeplaeTcaA A0 BbINONHEHUA YCNOBUA OKOHYaHWA pacyeTa.
YcTpaHeHue: [onpobyiTe yBennunTb 3HadeHue rol. ObpaTute BHUMaHMe,
YTO MPU 3TOM YMEHbLLAETCA TOYHOCTb PELLEHUN.

Mepen Tem, Kak NpeAnosIOXUTb, YTO
KanbKyJIATOP HeucrnpaseH...

Ecnn Bo3HMKNa owwunbKa, a TakXe eCcnm Mnoslyd4eHbl HeEOXUAAaHHbIe
pesynbTaTbl, BbIMOIHUTE HUXKEONUCaHHbIE AeNCTBUA. Ecnn ogHo aencTene
npobnemy He yCTpaHAET, NepenamTe K crenyoLwemy.

O6paTnTe BHMMaHWE, 4YTO Nepes BbINONIHEHNEM 3TUX OEUCTBUM HYXHO
COXPaHUTb OTAESbHbIE KOMUU BaXKHbIX AAHHbIX.

1. MpoBepuTb, He COAEPXUT NN BbipaXKeHne OLLINGOK.

2.Y6eanTbCA, YTO MCMNOJSb3yeMbli peXnMm COOTBETCTBYEeT BuAY BuAy
BbIMOMHAEMOrO Bbl4UCNEHMA.

3. Ecnu BbllweonucaHHble AencTBmMA NpobnemMy He yCcTpaHAKT, Ha)kaTb
Ha knaeuwy [(oN). KanbkynATop BOWAET B PEXUM CaMOMNPOBEPKM Ha
npeameT NpPoBepKn HopmanbHOM paboTbl pyHKUMI. [1pn o6Hapy>xeHun
KalibKyNIATOPOM HapyleHuA B paboTe aBTOMaTUYECKU BbINOHAETCA
NHUUManmM3auma pexxmma BblMUCIEHNIN C O4UCTKON COAEPXKUMOrO NaMATH.
[ononHnTenbHble cBeaeHUA 06 MHMUManNn3npyembix napameTpax, CM. B
pasgene «HacTponka KanbkKynaTopa».

4. lHMuMannanpoBaTh BCe PEXMMbl U napameTpbl HACTPOWKMW, BbIMOMHAA
cneaylolme onepauum: (@] (CLR) (1) (Setup) (=] (Yes).

3ameHa 6aTtapeu

[MoTyCcKkHeHue umdp Ha gucnnee gaxe B MecTtax Co cnabbiM OCBELLEHUEM,
a Tak>Xe OTCYTCTBME MHAMKAUUWN cpady nocne BKIOYEHUA KanbKynaTopa
yKasblBaeT Ha pa3pAanky 6arapeun. Ecnv aTo cnyyunnock, 3ameHnTe 6aTtapeto
HOBOW.

BaxxHo! Bblemka ns kanbkynATopa 6arapeu Bbi3blBae€T OYUCTKY NaMATHU.

1. [InA BbIKNIOYEHMA KaNbKyNATOPa HAXXMUTE KNaBuLLN (Ac) (OFF).
® Bo nsbexkaHme cny4yamHoro BKAYEHUA NUTaHA Npy 3ameHe batapeun
COBWHYTb KPbIWKY KanbkynATopa knepean (x-991ES PLUS).
2. CHAMMTE KPbILWKY, Kak NOKa3aHo Ha pUCyHKe U 3ameHunTe baTtapeto, He
nepenyTas NOMAAPHOCTb MSKOC (+) U MUHYC (-).
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fx-570ES PLUS fx-991ES PLUS

3. YcTaHoBUTE KPbILLIKY Ha MECTO.

4. NHnumannsnpymnTe KanbKynAaTop: (2] (CLR) (3] (All) (=) (Yes)
* He nponycTuTe BbILWEYNOMAHYThbIN war!

TexHU4yeckune xapakKTepucTuKu

TpeboBaHUA K NUTaHUIO:
fx-570ES PLUS: batapena pasamepom AAA R0O3 (UM-4) x 1
fx-991ES PLUS: BCTpOEHHbIN CONHEYHbIV 3NIEMEHT; KHoNo4YHaA 6aTapen
LR44 (GPA76) x 1
MpubnusutenbHbIN CPOK cNyXX6bl 6aTapeum:
fx-570ES PLUS: 17 000 4YacoB (HenpepbIBHOE 0TOBpaXkeHne MuraroLero
Kypcopa)
fx-991ES PLUS: 3 roga (npu paboTe 0auH Yac B CyTKK)

MoTpebnaemaa mowHocTb: 0,0002 BT (fx-570ES PLUS)
Pabouyaa Temnepartypa: ot 0°C go 40°C

labapuThbi:
fx-570ES PLUS: 13,8 (T) x 80 (w) x 162 (4) MM
fx-991ES PLUS: 11,1 (T) x 80 (w) x 162 () Mm

Macca, npubnusurtenbHo
fx-570ES PLUS: 100 r c 6aTapeen
fx-991ES PLUS: 95 r ¢ 6atapeen

OTBeTbl HA TUNUYHbIE BOMpPOCHI

B Kak MOXXHO BbINOJSIHATL BBOA U BU3yasibHOe npeacrtaBfieHUue
pe3ynbTaTtoB TaK )Xe, Kak Ha moaesiu, KotopaA He umeeTr
eCcTecTBEHHOro otobpaxeHma?

Haxmute cnegyowme KnasBuwu: (moog) (SETUP) (2] (LinelO).
MoapobHble cBegeHnA cM. B pasgene «HacTporka KanbkynAatopa» Ha
cTpaHuue R-6.

B Kak MO)XHO n3ameHuTb chopmat Apobu B pe3ynibtate Ha AECATUYHbIN
cdopmar?

Kak MO>XHO nameHuTb hopmaT Apobu pesynbtaTta, NpoOM3BOAUMOro
onepauuen aeneHuA Ha [ecATUYHbIN chopmaTt?

Cwm. «[lepekntoyeHne oTobpaxkeHnAa pes3ynbTaToB BbIYUCNEHUN» HA
cTpaHuue R-11.
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H B yem pa3Huua mexay namATbio Ans, He3aBUCMMOW NaMATbIO U
NnaMmATbIO NepemMeHHbIX?
Kaxxabii n3 aTux TUNOB NaMATU OEeNCTBYET NOA0OHO «KOHTEenHepam»
ANA BPEMEHHOro XpaHeHUA O4HOro 3Ha4YeHUA.
MamAaTtb Ans: CoxpaHAeT pe3ynbTaT NOCAeAHEero BbINOMHEHHOrO
BblYMCreHnA. Vicnonb3ynte 3Ty namATb AS1A nepeHoca pesynbTaTta 0qHOro
BbIYUCIIEHNA B crneayoLlee.
HesaBucumana namaTb: Vicnonb3ynTe 3Ty NamMATb A1A CYMMUPOBaHNA
pe3ynbTaToB HECKONbKUX BbIYNUCIIEHWN.
MamATb NnepemMeHHbIX: 3Ta NamMATb NPUHOCUT NOMb3y, Korga TpebyeTcA
NCNoNb30BaTb OAHO U TO Xe 3Ha4YeHMe HECKObKO pa3 B 0OHOM uinun 6onee
BbIYUCNEHNAX.

l KakoBa nocnenoBaTeNibHOCTb Ha)aTUA KnaBull ANA nepexoaa
u3 pexxuma STAT unu pexxuma TABLE B pexxum, B KOTOPOM MOXXHO
BbIMOJIHATb apumeTMyecKue pacyeTbl?

Haxxmute (1] (COMP).

B Kak MOXXHO BepHYTb KaJiIbKYJIATOP K ero nepBOHa4yasibHbIM
napameTpam nNo ymonyaHuio?
BbinonHuTe cnepytoLwme onepaumu: (9] (CLR) (3] (Setup) (=] (Yes)

B NMoyemy npu BbINOJTHEHUU BbIYUCNEHUA PYHKUMMK A nony4vaio

pe3ynbTaT BblHUCIIEHUA COBEPLUEHHO OT/INYHbLIN OT NONYYEHHOro
Ha paHee BbinylWeHHOW moaenu KanbkynAaTopa CASIO?
B mogenu ¢ ectecTBeHHbIM OTOBpaXkeHnem 3a apryMmeHToMm QyHKUun,
NCnonb3yloLen Kpyrnble CKOOKWN, AOMXKHA cnepoBaTh 3aKpbliBaroLwwan
ckobka. lNponyck HaxaTtunAa Ha nocne aprymeHTa Afda 3akpbITuA
KPYrNbIX CKOBOK MOXET Bbl3blBaTb HEBEPHbIE 3HAYEHUA WUIN BblpaXkeHna
6yayT BKIHOYEHbI B KA4YECTBE YacTu aprymeHTa.

Mpumep: (sin 30) + 15 LA
PaHee BbinyLeHHanA mogens (S-VPAM): En30H15(= 15.5
Mopgernb ¢ eCTeCTBEHHbIM OTOOPaXKEHNEM:

M E300&FI5E 155

Mponyck HaxxaTnA (3], Kak nokasaHo HUXe, NMPUBEAET K BblpadkeHuto sin 45.

(sin 30 () 15 (=) 0.7071067812
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