Bbi0op KaabKyJSITOpPa — ITO A0CTATOYHO CJIOKHASI Belllb, HECMOTPS HA BCIO
Kaxylmywcss mnpocrory. Kak 3To HUM CTpaHHO, HO YEJIOBEK IPHUBBIKAET K
KaJIbKYJISITOPY, KOTOPBIM TMOCTOSIHHO TMOJIb3yeTCs. DTO MOYTU HE OTHOCUTCA K
MPOCTHIM ACHMIEBBIM KAJIBKYJIATOPaM, i€ €CTh TOJIBKO CIOKEHUE [+], BBIYUTAHUE |-
], ymHoxenue [*] u genenue [+]. Takue KaabKyJIsSATOPHI OJIMHAKOBBI, BCTPOEHBI
Jla’Ke B COTOBBIE Tele(OHBI U MOUTHU OeCIoyIe3Hbl sl OoNbIIMX pacuéToB. Yarie
BCETO, OHM TOJIBKO TMPEMATCTBYIOT MPUOOPETEHUIO HABBIKOB pabOThl C
COBPEMCHHBIMH KaJbKYJISITOpaMUA. Y TPOCTHIX KAJIBKYJIATOPOB HET MHOTHX
BaKHBIX JUIsI pacy€TOB (PyHKITUH.

HUcnosab3oBanue HAYYHOTI0 HEeNporpaMMUPyeMoro KAJbKYJATOPA
pa3penieHo Ha IK3aMeHax no ¢pusuke, XUMHHU U reorpadum.

Pazpemaercs mnonb3oBathca Ha EI'D mo ¢usuke, xumum u reorpaduu
HETPOTPAMMHUPYEMBIM KaJIBKYJISITOPOM, KOTOPBIA MOHKEH YMETh BBIYUCIATH
TpUroHomeTpuueckue QyHkuuit (sin, cos, tg, ctg, arcsin, arcos, arctg) U He
MOTYT OBITH JIETKO IIPEBPAILEHBI B AJIEKTPOHHBIE HITTAPTaTIKH.

Hcnonb3oBanue mo0oro kanbkynstopa Ha EI'D mo maTemaTtuke — 3amnpenieHo!

Kak oTIMYuTHL HEMPOrpaMMHUPYeMbIH
KAJIBKYJISATOP OT NPOrpaMMHUPyeMOro?

VY4eHukaMm y>xe U3BECTHO, UTO pPa3peliaeTcs Moiab30BaThCs TONBKO
HEMPOrpaMMUPYEMBIMU KAJIbKYJISITOPAMH, KOTOPbIE 00€CTIEYNBAIOT BHIUUCICHUS
apu(pMETUUYECKUX ICUCTBUI U TPUTOHOMETpUUECKUX (PYyHKIUH (sin, cos, tg, ctg,
arcsin, arcos, arctg). I1pu 3ToM KaJIbKyJIATOPBI HE TOJIKHBI KIMETh (DYHKIIHIO
COXpPaHEHUs B CBOEH MaMATH BCAYECKUX 0a3 JaHHBIX. 3alpelieHa MoJHOICHHAs
OyKBEHHasl KJIaBUaTypa U BO3MOXKHOCTb ITPOrpaMMUpoBanus. Tpebyercs moyHoe
OTCYTCTBHE OECIIPOBOHOTO 0OOMeHa nHpopmaluei ¢ JIF0ObIMUA BHEIITHUMU
UCTOYHUKAMU.

o Kanpkynarop pomkeH ObITh TPOCTHIM - OJHOCTPOYHBIM (T.€. OJTHA CTPOUYKA
JIUCIIJICS]) U BBITIOJIHATh MUHUMYM apudMeTHdecKux (yHKIUN: CIOKECHHUE,
BBEIYMTAHKWE, JICJICHWE, YMHOXXCHHE, W3BJICUYCHHEC KBAJAPATHOTO KOPHS,
orepaluu ¢ OJHOU siueikoi maMsiT. OOBIYHO Ha TaKUX KaldbKyjsiTopax 20-
30 xHomok Oe3 kmaBuml F, Fn, m moOBIX YCIOBHBIX OIEPaTOPOB BPOJC
cpaBHeHUs (OObIIIE, MEHBIIIE).

o [IporpamMmmupyemplii KQJIBKYJIATOP OTIMIAECTCS OT OOBIYHOTO TEM, YTO Y HETO
OoJbllle KHOTOK, O0s3aTelNbHO CpPEAM NPOYMX KHOIMOK €CThb KHOMKHU C
o6o3nauenueM Fn, Function, Run u apyrue. OHu mo3BOJSIOT 3alIOMHUTh

dbopmynbsl, a 3TO0 He Jomyckaercs. FEme B mporpaMmmMupyeMbIx



KQJIbKYJISITOPAX OJIHA KHOIKA MOKET BBIMOJHATH HECKOJBKO IEHCTBUU U
UMeEEeT HECKOJIbKO TOJIMUCEH.

Camblif TIpOCTOM CHOCOO OMpenenuTh, MPOTPAMMUPYEMBIM JM Yy Bac
KaJIbKYJISITOP, TO HANTH YIIaKOBKY U MHCTPYKIIMIO. TaM TOUHO HamucaHo o0
STOM.

[To BHemTHEMY BHIY TOXE HECJIOXHO ONPEACIUTHh BUJA KaldbKyssiTopa. Ha
KOpIyce MPOTPaMMHUPYEMOT0 KaJbKYJISITOpa MOXKET ObITh 0003HAYEHO YTO-
To Tuna Programmabled, MoryT mpucyTcTBOBaTh KHOIKH C 0003HAYECHUEM
Fn, Function, Run u T.n. Takue >xe 0003Ha4YeHUI MO>KHO HAWTH Ha JHUCILIEES
IPOrPaMMHUPYEMOT0 KaJIbKYJISITOPA.

[IporpaMmupyeMsblii KalnbKyJIsATOP - 3TO KaJbKYJATOP B KOTOPBIA MOYKHO
3aKkavyaTh OIPEACIICHHYI0 MpPOrpaMMy Ha Balll BBIOOp, TaKXKE MOYKHO
COCTaBUTh pa3WyHbie (POPMYyNIBI M 3akadaTh WX B Hero. YemoBek cam
COCTABJISIET TMPOTpaMMbl [IJIi HEro, B HEKOTOPBIX OTPaACisX TakKue
KaJIbKYJISITOPBl  TIPOCTO  HEOOXOAMMBI. Takke y HEro TMpUCYTCTBYIOT
OoObI4HbIE (YHKIMHM KaibKynaropa. [lo cTOMMOCTHM OHM 3HAYUTETHHO
OTIINYAIOTCA.

[IporpammupyemMbie KaabKyISTOPHI, KaK TMOHATHO YK€ W3 Ha3BaHWS, JAIOT
BO3MOYKHOCTh IIOJIb30BATEII0 COCTaBUTh IPOTPAMMY BBIYUCIICHHUM, YTO
MOXET OBITb O4YeHb YIOOHO TOTr/a, KOrjJa HEOOXOIUMO HEOJHOKPATHO
MPOU3BECTH OJUH U TOT >K€ PacuT C Pa3HbIMU HMCXOJHBIMH JIaHHBIMHU.
Hampumep, nHa naGoparopHoit pabore 1o (u3MKe BBIYUCISIETE 3HAYCHUE
KaKoW-Tn00 (popMyJIbI IpH pa3HOM HANPSHKCHUH UCTOYHUKA MUTAHUS, Jeas
JECATh-ABAAIATh OMBITOB JIJI1 TOTO, YTOOBI MOCTPOUTH TpaduK. 3aHOCUTE
dbopmyny (mporpamMmy) B KaJbKYJSATOp, MCMONB3ys kiaBuily PRG (unu
PGM) u noTOM TOJIBKO BBOJUTE apTyMEHT (HANpsHKEHUE B JAHHOM Cilyvae),
Haxxumaete KHonky COMP (Berumcnuts) wian RUN  (BBINOTHUTH) |
MTHOBEHHO TOJTy4aeTe Pe3ysibTaT, BMECTO TOTO, YTOO BBITIOHITH MHOTO Pa3
OJIHM W T€ e ACHUCTBUS (MHOTO JIEHUCTBUHN - ATO IUIIOC TO, pa3JeluTbh Ha
CTOJIbKO-TO ¥ YMHOKUTh Ha CTOJIHKO, J]a BC 3TO BO3BECTH B KYO...) BPYUHYIO.
Ecnmm Bamr xanmbkynsTop Tak HE yMeEeT, M TaKMX KJIABHII Y HETO HET - OH
OOBIYHBIN, HE MPOTPAMMHUPYEMBIHA.

Yacto ¥ B Ha3BaHWM MOJIEIU €CTh OykBa P, ykaswiBaromias Ha TO, YTO

nporpammupyemsbiif. Hanpumep, SR - mpocto nayunsiii (S -Scientific), a



SRP - Hayunblii 1 nporpammupyemsbiii. B koHile koHioB, Programmable
MOJKET OBITh HAIMMCAHO HA TPOTPAMMHUPYEMOM.

o IlporpamMMupyeMbie KaJdbKyJATOPHl B OOJNBIIMHCTBE CIy4acB HMEIOT
rpadUyecKuil  dKpaH, BO3MOXHOCTh st coeauHeHus ¢ 1K, d9TOOBI
3arpykatb MPOrpaMMKH, MMEIOT BCTPOEHHBINM S3bIK MPOTPaMMHPOBAHUSI.
[TamMsATh TaKUX KaNBKYJISATOPOB Kosiebsercs B mpezenax ot 100 kunobaiT 1o

MerabauT, a TakKe J0 MOAAECPKKA (DI KapT.

Kanbkyssitop aoa EI'D

«Pa3pemaercs nosb3oBatbest HA EI'D

e II0 MaTEMaTHKE — JIMHECHUKOM

e MO PU3MKE — JIMHEHKOU U HEMPOTrPAMMHUPYEMBIM KATBKYJISITOPOM

e 10 XMMHH — HEMPOTPAMMHUPYEMBIM KAIBKYIATOPOM

e mo reorpaguu — JIMHEHKOW, TPAHCIOPTUPOM, HEMPOrpaMMUPYEMBIM

KaJIbKYJISITOPOM

KanbkynsTopsl JOMKHBI 00ecTieunBaTh apuPMeTHIECKUE BEIYUCTIECHUS (CIOXKEHHE,
BBIYUTAHNE, YMHOXCHHE, JIEJICHUE, U3BJICUCHUE KOPHS) U BEIYUCIICHUE
TpUTOHOMETpUUECKUX (PYHKITHH (Sin, cos, tg, ctg, arcsin, arcos, arctg).
KanbkynsiTopbl HE JOHKHBI TPEIOCTABIISATH BO3MOXKHOCTh COXPAHEHUS B CBOEH
naMsTH 0a3 JaHHBIX K3aMEHAIIMOHHBIX 3aJIaHUI M UX PEIICHHH, a TaKXe JTH000H
JIpyroit uHpopMaliy, 3HaHUE KOTOPOU MPSIMO HJIM KOCBEHHO MPOBEPSIETCS HA
sk3ameHe. KanbKynsaTophl HE TOJDKHBI IPEIOCTABISATh AK3aMEHYIOIIEMYCS
BO3MOYKHOCTH TOJTy4YeHHUS N3BHE WH(OPMAIIMK BO BpeMsl clauu dK3aMeHa. Mx
KOMMYHHUKAIIMOHHBIE BO3MOXXHOCTH HE JIOJDKHBI JIOMTyCKaTh OSCIIPOBOIHOTO
oOmeHa nHdopMaluei ¢ JIF0OLIMU BHEIIIHUMHU UCTOYHUKAMM.

Bce ocTajibHOe, YTO He BXOJUT B IaHHbIW NepedyeHb, MNMETh H HCI0JIb30BaTh
Ha JK3aMeHe 3ampenieHo, B TOM 4ucJie:

o MOOWIbHBIE TeJIE(HOHBI WU UHBIE CPEACTBA CBA3H

o JIOOBIE  DJIEKTPOHHO-BBIYMCIUTENIbHBIE  YCTPOMCTBA U  CIPABOYHbBIC
MaTepuasbl M YCTPOMCTBA, KpPOME TE€X, KOTOpPBIE  YTBEPKIEHBI
PocoGpHan3opoM B KadyecTBE JOMOJHUTEIBHBIX YCTPOICTB M MaTepHaloB,

HCIIOJIb3YCMBIX 10 OTACJIbHBIM IIPEAMETAM. >



EanHbIN CIMCOK pa3pelieHHbIX
HENMpPOrpaMMHUPYeMbIX KAJIbKYJIATOPOB HA EID
o pusuke, XUMHMU U reorpapuu

HayuHblli HETTPOrpaMMUPYEMBIN KAJIBKYIISITOP:

e He wuMeeT GYHKUUA MTPOrpaMMHUpPOBAaHMS, KOTOpble OOO3HAYEHbl Ha
KaJIbKyJsiTope B Busie KHOMOK PRG, PR wnu Program;

e BBINOJHIET apu(METUUYECKHE BBIYUCICHUS (CIOKEHHE, BBIYUTAHUE,
YMHOXEHUE, JICTICHNE, U3BJICUCHUE KOPHS);

o TOJJICPKUBACT BBHIYUCIICHUE TPUTOHOMETpUYECKMX (PyHKIMI (sin, COS, tg,
ctg, arcsin, arcos, arctg);

e HE OCYIIECTBIIsICT (DYHKIIMH CPEJICTBA CBA3H;

e HE MMEEeT XpaHwauia 0a3bl JaHHBIX;

e HE HUMEET JOCTylla K CETSIM IepeJayd JaHHbIX (B TOM 4YHCIE K CETU

HuTepHeT).

Huxe npesioxkeH ClucoK pa3pelieHHbIX K UCIIOJIb30BAaHUIO Ha SK3aMEHax
HEIIPOrpaMMUPYEMBIX KalIbKYJIATOPOB. BeluncIuTEIbHBIE YCTPONCTBA, HA
KOTOpbIe uMeroTcs opunuanbubie ceptudukatel EI'D, 0003HaueHbl 3B€3104K0ON
(*). OnHaKO MIKOJBHUKHU MOTYT KCIIOIb30BATh JHOOBIE KAIBKYJIATOPHI U3 CIIHCKA,
TaK KaK BCE OHM COOTBETCTBYIOT OIPEACIICHUIO HAYYHOTO HEMPOIPAMMUPYEMOTO
KaJIbKYJISITOPA.

Casio:

« FX-82MS*, FX-82SX Plus*

o FX-82ES Plus*, FX-82EX*, FX-82EX-PK*
« FX-85ES Plus*

« FX-220 Plus*

« FX-350ES Plus*, FX-350TL

« FX-570ES Plus*

« FX-991ES Plus*, FX-991EX*, FX-991MS



Citizen:

o SR-135F cepus, SR-135T cepus
o SR-135N cepus, SR-135

o SR-260N cepus, SR-260

o SR-270N cepus

o SR-270X cepus

o SR-275 cepus

« SR-281N

Texas-Instrumenst (TI):

« TI-30eco RS

« TI-30XA, TI-30XIIS
« TI-30XB MultiView
« TI-30XS MultiView
« TI-34 MultiView

« TI-30X Pro

Canon:

« F-502G, F-603, F-604
o F-715SG cepus
« X-MARK I PRO

Hewlett-Packard (HP):

o HP 10s+
o HP 300s+



MOKHO BBIIETUTH HECKOIBKO OCHOBHBIX BUIOB
KaJIbKYJIATOPOB:

[IpocTteie

o HWmeror wMuHHMambHOE YHCIO (QyHKOWA (Kak  MpPaBWIO, TOJBKO
apupMETHICCKHE OTepaIiii) — 3TO KapMaHHBIE KaJTbKYJISTOPHI, HACTOJBHbIE
KIBKYJISITOPBI, OyXraintepckue KaiabKylasTophl (KHONKH «00» u «000»,
HACTOJIbHbIE Ta0apuThl.), KaJbKYJISATOPHl C KOppEeKIHel (MouiaroBbli
IPOCMOTP MPOU3BEJCHHBIX BBIUMCICHUHN), KAIbKYJISTOPbl Ha OOJIBIIMHCTBE
TeraedOHOB U T.I.

o OTnMUUTENBHBIE YETHI: HET BBIYMCIICHUS TPUTOHOMETPUUECKUX (DYHKIUH

(sin, cos, tg, ctg, arcsin, arcos, arctg).

Hcnonp30BaHue TakuX KaJbKYJISITOPOB B cTapiiux kinaccax u BY3ax
3aTPyIHUTEIBHO.

Crienuaan3upoOBaHHBIC

o MHmeror Habop crenuduueckux QyHKIHM, TPUMEHSIEMBIX B ONPEACIEHHON
chepe — (UHAHCOBBIE KAIBKYJISITOPBHI, CTATHCTHUYECKUE KaJIbKYJISTOPHI,
MEIUITMHCKHIE KaIbKYJIATOPHI, TIPOSKIIMOHHBIE KaJbKYISITOPHI, TTeYaTaIONe
KaJIbKYJISITOPHI U T.1I.

o  OTIUYUTENBHBIC YETHI: MAJOMOHSATHBIC KHOIIKK M HAJIUCH :-) , B OOBIYHBIX
Mara3uHax TMOYTH HE TPOJAIOTCS, HET BBIYMCICHUS TPUTOHOMETPUYECKUX

dbynkuuii (sin, cos, tg, ctg, arcsin, arcos, arctg).

I[J'ISI OOJIBIINHCTBA ydamuxcsa HCHHOCTHU HE MMPCACTABIIAIOT.

[IpocTbie (ycTapeBIINE) MHKEHEPHBIE KATBKYIATOPBI WIIH
MPOCTHIE (YCTAPEBIINE) HAYUHBIE KATBKYJISITOPHI



e QOueHp IMOXOXHU Ha IMPOCTLIC KAJIBKYJIATOPBI, HO HMCIOT Ooublee

KOJIMYECTBO (PYHKIMH, HampuMmep: TpuroHomerpuyeckue. Kiaccuyeckuit

NopsIJIOK pacuéra, 6e3 yuéta CKOOOK U T.J.

o K coxanenuto, HEKOTOphIE JIIOAU cUYUTalOT, uto Ha EI'D m I'MA MoHO

IMOJIB30BATBLCA TOJIBKO TAKMMH KaJIbKYJISITOPAMM. 910 HE TaK, HO JIydlic

TaKOU KAJIBKYJIATOP, Y4EM HUKAKOTO.

e  OTIMYuTEIBLHBIC YCTHhI. OI[HOCTpO‘-IHBIfI zmcrmeﬁ, HET KJIaBHIII

HaBuramnuu, 1-2*2 cunraerca kak (1-2)*2 = -2.

[Toxo0i1 BeIOOP. MoryT ucnonb3oBathest Ha A u EI'D. CkopocTs pacuéron
3HAYUTEIHHO HIKE, YEM Y COBPEMEHHBIX HHKEHEPHBIX (HAYYHBIX)
KaJIbKYJIATOPOB.

COBpCMeHHBIG HMH>KCHCPHBIC KAJIbKYJISTOPBI NJIN
COBPCMCHHBIC HAYYHbIC KAJIbKYJIATOPbI

o OHu comepxar OOJNBIIMHCTBO HEOOXOAUMBIX (PYHKIUN, HEOOXOAMMBIX B

IOKOJIC M MECPBBIX KypCaX BYy3a. HCKOTOpBIC MOJICJIN ITO3BOJIAIOT IIPOBOAUTDH

CTaTUCTHUYECKUE PACU€Thl, PACUETHl MO TUNEPOOIMUYECKUM (DYHKIMAM,

BBIUKCIICHUE UWHTErpaqoB u auddepeHnnanoB, pexUMbl aHalu3a U

rpaduuecKux pernieHuii, onepaiuu ¢ BEKTOpaMu U MaTPUIlaAMU U T.J.

o CKOpocTh pacy€éToB YENOBEKAa, CUMTAIONIEITO HA TAKOM KAJIbKYISITOPE

ropaszio BhbIllIe, a paboTa - mpousBoauTenbHee. OH COCUUTAET 3HAYUTEIHHO

OoJblIe (MPOBEPEHO HAa COOCTBEHHOM OIMbBITE), YEM HA MPOCTOM HAYYHOM

(MH)KEHEpHOM) KaJbKYJISITOpE 3a TO K€ BpeMs. byner MeHblue OmuOoK,

MOCKOJIbKY BBEJCHHAs MH(pOpMaIUsS BCETa IMepes] BaMu, Kak U pe3yibTaT

pacuéra. [IpuumHa: WHTYUTUBHBIN TOPAIOK BBOJA HWH(POPMAIIUU, PEKUM

IPABKHU U UCTOPUS BBIYUCIICHHM.

. HCKOTOpBIC MOJCIN TaKUX KaJIbKYJIIATOPOB HMMCIOT BCTPOCHHYIO CHUCTEMY

JUISL YUCJIEHHOTO PEIICHHUs] KBAAPATHBIX M KyOMYECKHX YpaBHEHHH U

YUCJIICHHOTO PCIICHHA CHUCTEM JIMHEMHBIX ypaBHeHI/Iﬁ a0 3-X HEU3BECTHBIX.

OTH BO3MOXHOCTH — HEMHOIO OI'paHUYHUBAOT IIPHUMCHCHHUC JOAdHHBIX

KaJbKYJIATOPOB B 00pa3oBaTeiabHOU chepe, 0cOOCHHO B HAUAJIBbHBIX KJlaccax

Ha ypOKax MaTEMaTHKHU.



K COXAJICHUIO, HCKOTOPLIC JIIO AW HHOrAAa IIYTArOT UX C IMIPOIrpaMMUPYyCMbIMHU

KAJIbKYJSITOpaMH. OTO — OmHOOYHOEe MHEHue. Takue KalbKyJIsTOpPbI
paspemensl Ha EI'D u THA.
OTnuuurtensHble 4YeTbl: MHOrOCTpouHbI Aucruie (0O0blYHO — 2-X

CTPOYHBII), KJIABUIIM HABUTauu (OOBIYHO — JABE JUIsl PENAKTUPOBAHMS:
«BJIEBOY», «BIIPABO» W JIBE€ JJI1 HABUTALMU 110 UCTOPUH PACUETOB «BBEPX),

«BHU3Y), HeT KJaBum [EXE], 1-2*2 = -3,

[IporpammMupyemsble KaabKyJISITOPHI U TpaUIeCKre
KaJIbKYJIATOPHI

[IporpammupyeMbie  KadbKyJISTOPHI JalOT BO3MOXKHOCTH BBOJUTH U
UCIIOJIHATH IPOrPpaMMBbI MOJIb30BateNs. ['paguueckue KalbKyIaTOPbl UMEIOT
rpaduueckuil SKpaH, 4TO IMO3BOJIAET OTOOpaxaTh rpa@uku (YHKIUN WU
JaXe BBIBOJUTH, Ha OSKpaH MPOU3BOJIbHBIC pHCYHKH. COBpEMEHHBIE
rpadguIecKue KaJIbKYJISI TOPBI SIBJISTFOTCST OJTHOBPEMEHHO u
MPOTrPaAaMMHUPYEMBIMU KalbKyJIsTOpaMu. WX yKe CI0KHO Ha3BaTh IMPOCTO
KaJIbKYJSITOpaMH, OHU  OOJbIIE  TOXOXHM  HA  MaTeMaTHYEeCKUe
MUKPOKOMITBIOTEPHI.

K coxaneHuto, HEKOTOpbIE JIOW HE 3HAIOT, YTO HCIOJB30BAHHE TaKUX
KaJIbKYJSITOPOB Ha DJK3aMEHax 3amperieHo. B T.4. 3ampemeHo wux
MCnoJib30BaTh Ha EI'D

OTan4yuTeabHbIe YePThI: OOIBIION FKpaH (Y TpaduuecKoro KaIbKyJIsITOpa) U

kHonka [EXE] unu [COM] BMecTo NpuBBIYHOM KHOIKY [=] .



