Bbi00op KaJLKYJAATOPAa — 3TO JOCTATOYHO CJIOKHASI Belllb, HECMOTPS HA BCIO
KaXKyIywcss mnpocrory. Kak 3T0 HHM CTpaHHO, HO YeEIOBEK MPHUBBIKAECT K
KaJIbKYJISITOPY, KOTOPBIM IOCTOSIHHO TOJB3yeTCs. DTO TOYTH HE OTHOCUTCS K
MPOCTHIM JICIIEBBIM KAIBKYJISITOPaM, IJI€ €CTh TOJIBKO CI0XKEHUE [+], BRBIUUTAHUE |-
], ymHoxenue [*] u nenenume [+]. Takue KaabKyJIsSaTOPBI OJMHAKOBBI, BCTPOCHBI
Jlake B COTOBBIC Tese)OHBI U MOYTH OECIoNe3Hbl i OonbIuX pacuéToB. Yaiie
BCETO0, OHHM TOJIBKO TMPEMSATCTBYIOT TPHUOOPETCHUIO HABBIKOB PAaOOTBI €
COBPEMEHHBIMU KaJBKYJISITOpaMU. Y TMPOCTHIX KAJIbKYJISATOPOB HET MHOTUX
BYXHBIX ISl pacYETOB (PYHKITUH.

HUcnoan3oBanue HAYYHOI'0 HENPOrpaMMHUPYyEMOT0 KaJIbKYJATOPA
pa3pelnieHo Ha IK3aMeHax nmo pusuke, XMMUM U reorpaduu.

Pazpemaercss monb3oBathecs Ha EI'D mo ¢wusuke, xumum u reorpaduu
HEMPOTPAMMHUPYEMBIM KaJIbKYJISITOPOM, KOTOPBIA JIOJXKEH YMETh BBIYUCIATH
TpUrOHOMETpuUeckue QyHKuuu (sin, cos, tg, ctg, arcsin, arcos, arctg) U He
MOTYT OBIThH JIETKO MIPEBPAIICHBI B DJICKTPOHHBIE MITIAPTATKH.

Ucnonws3oBanue n060ro KaibkyasTopa Ha EI'D mo matemaTuke — 3anperieHo!

Kak oTiIH4uTh HEMPOrpaMMHUpyemMbli
KAJbKYJATOP OT MPOrpaMMHUPyeMoro?

VYyeHukKaM yxe U3BECTHO, UTO Pa3pelIaeTcs MoJIb30BaTHCS TOJIBKO
HEMPOrpaMMHUPYEMBIMU KaTbKYISITOPAMH, KOTOpPbIe 00€CIIEYNBAIOT BBIYUCIICHUS
apuPpMETUIECKUX IEUCTBUIM U TPUTOHOMETPUUECKUX (PYHKIUH (sin, cos, tg, ctg,
arcsin, arcos, arctg). [1pu 3ToM KaJIbKyJIATOPBI HE TOJKHBI HIMETh (DYHKIIUIO
COXpaHEHUS B CBOCH MaMATH BCAYECKUX 0a3 JaHHBIX. 3ampelieHa MoJHOIeHHAs
OyKBEHHas KJIaBUaTypa U BO3MOXKHOCTH ITPOrpaMMHUpPOBaHus. TpedyeTcs MmoHoe
OTCYTCTBUE OECIPOBOAHOr0 0OMeHa nH(popManuen ¢ JIF0ObIMA BHELTHUMU
UCTOYHHUKAMH.

o Kanpkynsarop momkeH ObITh MPOCTHIM - OJTHOCTPOYHBIM (T.€. OJTHA CTPOYKA
JUCIUICSs]) U BBIMIOJMHATh MUHUMYM apupMeTndecKux (yHKIUN: CIO0KEHHUE,
BBIUMTAHUE, [I€JICHUE, YMHOXKEHHE, W3BJICUYCHHE KBAJIPATHOTO KOpPHS,
ofepaluy ¢ OHOM suerikoi mamsaTu. OOBIYHO HAa TaKUX KaybKynsaTopax 20-
30 xHomok Oe3 kmaBum F, Fn, m mi00BIX YCIIOBHBIX OIEpaTOPOB BPOJC
cpaBHeHUs (OOJIbIIIE, MEHBIIIE).

o IIporpaMMupyemblii KAJIBKYJISATOP OTINYAETCS OT OOBIYHOTO TEM, YTO Y HETO
OOJbIlIe KHOIOK, OO0S3aTENIbHO CPEIUd MPOYMX KHOIMOK €CTh KHOMKU C
o6o3znauenueM Fn, Function, Run u apyrue. OHu MO3BOJSIOT 3alIOMHUTH

dbopMmynbl, a 3TO He Jomyckaercs. FEmie B mporpamMmmMupyeMbix



KAJIBKYJISITOpPAX OJHA KHOIKA MOXKET BBINOJHATh HECKOJbKO NIEUCTBUN WU
MMeEET HECKOJIBbKO ITOJIITHUCEN.

Campiii mpocToi €mocod OmpenenuTh, MNPOrpaMMHUPYEMBIH JIM y Bac
KQJIBKYJISITOP, 3TO HAWTH YIIAaKOBKY M MHCTPYKIMIO. TaM TOYHO HanmucaHo 00
3TOM.

[To BHemIHEMY BUIy TOXKE HECI0XHO OINPENENTUTh BUJ KalbKynsTopa. Ha
KOpITyCe MPOrpaMMHUPYEMOro KaldbKYJISTOpa MOXKET ObITh 0003HAYEHO YTO-
To Tuna Programmabled, Moryt mpucyrcTBoBaTh KHONKH C 00O03HAYEHUEM
Fn, Function, Run u T.11. Takue xe 0003HaueHNsT MOKHO HAWTH Ha JUCILIEE
IPOrpaMMHUPYEMOT0 KaabKyJsATOpA.

[IporpaMMupyembIil KaIBKYJIATOP - 3TO KAIBKYJIATOP B KOTOPBIM MOYKHO
3aKa4yaTh OIPEACNICHHYI0 MpOrpaMMy Ha Balll BBIOOp, TaKKe MOXKHO
COCTaBUTh pa3iMyHble (QOpMyNbI W 3aKadyaTb HUX B Hero. YemoBek cam
COCTaBJISIET TMPOrpaMMbl JJII HEr0, B HEKOTOPBIX OTpacisiX TaKHe
KAJIBKYJISITOPBI  MPOCTO HEOOXOAuMbI. Takke y HEro mpUCYTCTBYIOT
0oObIyHBIE (YHKIMU KaibKyjdsiTopa. [0 CTOMMOCTM OHM 3HAYUTEIHHO
OTJINYAIOTCA.

[Iporpammupyembie KalabKyJIsSTOPbI, KaK MOHSATHO YK€ U3 HA3BaHMUS, JAIOT
BO3MOKHOCTh IIOJIb30BATENII0 COCTABUTh MPOrPaMMy BBIYHCICHUM, YTO
MOXKET OBbITh OYEHb YAOOHO TOrJa, KOrja HEeOOXOAMMO HEOJHOKPATHO
MPOU3BECTH OJMH M TOT K€ PacuT C Pa3HbIMH HMCXOJHBIMU JAHHBIMH.
Hamnpumep, na naGoparopHoii pabore no (U3MKE BBIYUCISIETE 3HAYEHUE
Kakou-1100 (popMyIibl MPU pa3HOM HANPSIKEHUU UCTOYHUKA TUTAHUS, JIeTIas
JECATh-ABAANATH OMBITOB JUIsI TOTO, YTOOBI MOCTPOUTH Tpaduk. 3aHOCUTE
dbopmyny (mporpammy) B KaJbKyISTOp, HUCHONb3ys kiaBuity PRG (wnm
PGM) u noToM TOJIBKO BBOJUTE ApTYMEHT (HAMPSKEHUE B JAHHOM CIIyvae),
Haxxumaere KHonmky COMP (Berumciuth) winum RUN  (BBIMOTHUTB) H
MT'HOBEHHO TMOJTy4YaeTe pe3ysbTar, BMECTO TOT0, YTOO BBIMOIHATH MHOTO pa3
OJIHM M Te ke JeHUCTBUS (MHOrO JEUCTBUN - 3TO IUTIOC TO, Pa3eluTh Ha
CTOJIbKO-TO U YMHOKHUTh Ha CTOJIBKO, Ja BC 3TO BO3BECTHU B KYO...) BpYUHYIO.
Ecnn Bam kanbKynaTop Tak HE yMEET, M TaKuX KJIaBUII y HErO HET - OH
OOBIYHBIN, HE POTPAMMHUPYEMBII.

Yacto 1 B Ha3BaHMM MOJeIM ecTh OykBa P, ykaswiBaromiass Ha TO, 4TO

nporpammupyemblii. Hampumep, SR - mpocto nayunsiit (S -Scientific), a



SRP - nayunwlii 1 mporpamMmmupyemsiii. B koHie koHIioB, Programmable
MOKET OBITh HAITMCAHO HA TPOTPAMMUPYEMOM.

o IlporpamMmmupyemMbie KaJbKyJSITOpbl B OOJBIIMHCTBE CIIY4a€B HMEIOT
rpadudeckuii 9KpaH, BO3MOXKHOCTh i coenuHeHus ¢ I[IK, 4ToObI
3arpykathb MPOrpPaMMKH, MMEIOT BCTPOEHHBIM SI3BIK MPOTrPaMMHUPOBAHUS.
[TaMsTh TaKUX KAJIBKYIATOPOB KosebneTcs B mpenenax ot 100 kumoOaiT 1o

MerabamT, a TakKe J10 TOAAEPKKH (I KapT.

Kanskynarop mist EI'D

«Pazpemaercs nons3zoBarbes Ha EI'D

e II0 MAaTEMATHUKE — JIMHEUKOU

o 10 GUBHUKE — JIMHEUKOU U HETIPOTPAMMHUPYEMBIM KAIbKYJISITOPOM

e II0 XMMHUH — HEMTPOTPAMMHUPYEMBIM KaJIbKYJIATOPOM

e Mo reorpaguu — JIMHEHKOH, TPAHCHOPTUPOM, HENPOrPaMMUPYEMbIM

KaJIbKYJIATOPOM

KanbkynsaTopbl 1OKHBI 00€CTIeunBaTh apu(PMETHUESCKUE BBIYUCICHUS (CIIOXKEHUE,
BEIYUTAHNUE, YMHOXKCHHE, JICTICHHIE, U3BJICUCHUE KOPHS) U BHIUNCIICHUE
TPUTOHOMETpHUUECKUX GYHKIUH (sin, cos, tg, ctg, arcsin, arcos, arctg).
KanbkynsaTopbl He TOHKHBI TPEIOCTABIATh BO3MOYKHOCTh COXPAaHEHUS B CBOCH
naMaTH 06a3 JaHHBIX SK3aMEHAIIMOHHBIX 33JIaHAH M X PEIICHUM, a TAKKe JIF000M
Jpyroi nHMOpMaIMK, 3HAHUE KOTOPOH MPSMO MJIM KOCBEHHO MPOBEPSIETCS HA
sk3ameHe. KambKymsITopsl He TOMDKHBI PEOCTABISTH YK3aMEHYIOIEMYCS
BO3MOKHOCTH IMOJTyYCHHS U3BHE MH(POpMAITUK BO BpeMsl ciauM dK3ameHa. Mx
KOMMYHUKAIIMOHHBIE BO3MOXHOCTH HE JOJKHBI IOMYCKaTh OSCIPOBOTHOTO
obmeHa nHMOpMaILKEH C JIFOOBIMU BHEITHUMH UCTOYHHKAMH.

Bce ocTasibHOe, YTO He BXOJUT B IaHHbIN MepedyeHb, HMeTh U UCN0JIb30BATh
HA JK3aMeHe 3anpenieHo, B TOM YucJie:

e MOOWIbHBIE TENEPOHBI NN UHBIE CPEICTBA CBAZH

o JOOBIE  BJIEKTPOHHO-BBIYMCIUTENIbHBIE  YCTPOMCTBA W CIPABOYHbBIE
MaTepHallbl M YCTPOMCTBA, KpPOME TE€X, KOTOPbIE YTBEPKIECHBI
PocobpHan3opoM B KadecTBE JOMOIHUTEIbHBIX YCTPONCTB M MaTepHalloB,

HCITIOJIb3YCMBIX I10 OTACIIBHBIM IIPECAMCTAM. »



EQMHBINA CIMCOK pa3pelIeHHbIX
HENMpPOrpaMMHPyeMbIX KAJAbKYJIATOPOB HA EI'J
o ¢pusuke, XUMHMM U reorpadpuu

HayuyHbili HEMPOrpaMMUPYEMBIN KAJIBKYJIATOD:

o« He wuMeeT (GYHKUMA MPOrpaMMHUPOBAHMS, KOTOpble OO0O3HAYEHbI Ha
KaJbKyJsATope B Busie KHONOK PRG, PR wnu Program;

e BBINOJHSIET apudmeThyeckue BbIUKCICHUS (CIOXKEHHE, BBIYHUTAHUE,
YMHOXKEHUE, JeJICHUe, U3BJICUCHUE KOPHS);

e TIOAJCPKUBACT BBIUYMCICHUE TpUTOHOMETpuyeckux (yHkIwmil (sin, oS, tg,
ctg, arcsin, arcos, arctg);

e HE OCYIIECTBIsIeT (QYHKIIMM CPEICTBA CBA3H;

e HE UMEEeT XpaHuuIia 0a3bl JaHHBIX;

e HE HWMEET JOCTyNa K CeTSIM Iepefadyd JaHHbIX (B TOM 4YHCIE K CETU

WNurepner).

Hwuxe npesiokeH CucoK pa3penieHHbIX K UCIONIb30BAHUIO HA K3aMEHax
HENPOrPAMMHUPYEMBIX KaJIBKYJIATOPOB. BeIUMCINTENBHBIE YCTPONCTBA, HA
KOTOpbIe UMeroTcsl opunnanbHbie cepTudukarsl EI'D, 0003HaueHBI 3B€3/104KOM
(*). OxHaKO MIKOJIBHUKH MOTYT UCIOIb30BaTh JIIOObIE KAIbKYIISITOPBI U3 CITUCKA,
TaK KaK BCE OHU COOTBETCTBYIOT OIIPENIEIECHUIO HAYYHOI0 HEPOTPaMMHUPYEMOT 0
KaJIbKYJIATOpA.

Casio:

o FX-82MS*, FX-82SX Plus*

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

« FX-220 Plus*

« FX-350ES Plus*, FX-350TL

« FX-570ES Plus*

o FX-991ES Plus*, FX-991EX*, FX-991MS



Citizen:

o SR-135F cepusa, SR-135T cepus
e SR-135N cepwus, 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):

o TI-30ecoRS

« TI-30XA, TI-30XIIS
« TI-30XB MultiView
o TI-30XS MultiView
o 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+
« HP 300s+



MOXHO BBIAEIUTH HECKOJIBKO OCHOBHBIX BUJIOB
KaJIbKYJIATOPOB:

[Ipocteie

o Hmetor MuHuManbHOEe uucia0 (pyHKUMHA (KaKk  [paBWIIO,  TOJBKO
apu(pMeTHYeCKre oneparn) — 3TO KapMaHHbIE KaJbKYJISTOPbI, HACTOJIbHbIE
KaJIbKYJISITOPBI, Oyxrajarepckue KajabKylsaTopbl (KHomku «00» u «000»,
HACTOJIbHBIE Ta0apUThl.), KaJIbKYJSITOPbl C KOppeKuued (IOIIaroBbli
IPOCMOTpP IPOU3BEAEHHBIX BBIYMCIEHUI), KAJIBKYISTOPbl Ha OOJIBIIMHCTBE
TenepOHOB U T.]I.

o OTaMuUTENbHBIE YEThl: HET BBIUMCICHUS TPUTOHOMETPUUECKUX (PYHKIHIM
(sin, cos, tg, ctg, arcsin, arcos, arctg).

Hcnonb3oBaHre TakuX KaJbKYJISTOPOB B cTapIInX kiaccax U BY3ax
3aTPYAHUTEIBHO.

Crnenuann3upoBaHHbIE

o Hwmeror Habop crenuduuecknx (GyHKIMA, TPUMEHIEMBIX B OMPEACIEHHON
chepe — (UHAHCOBBIC KAIBKYJISATOPBI, CTATUCTHYECKHE KaIbKYJISTOPHI,
MEAUIIMHCKHUE KAJbKYJIATOPHI, MPOEKIIMOHHbBIE KaJIbKYJISTOPHI, MeYaTaIonue
KaJbKYJIATOPHI U T.I.

o  OTIMYUTENBHBIC YETHI: MAJOMOHATHBIC KHOMKH M HAJINCH :-) , B OOBIYHBIX
Mara3uHax IOYTH HE TPOJAIOTCS, HET BBIYHMCICHUS TPUTOHOMETPUYCCKUX

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

I[J'DI OOJBIIMHCTBA ydamuxcsa HEHHOCTH HE IIPCACTABIIAIOT.

IIpocThie (ycTapeBIlNe) HHKEHEPHBIE KAJIBKYISATOPHI WU
MPOCTHIE (YCTAPEBILINE) HAYYHBIE KATBbKYIISITOPSI



e QOueHp TIIOXOXH Ha IMPOCTBIC KAJIIBKYJIIATOPBI, HO HMCIOT Ooublee

KOJIMYECTBO (PYHKIMH, Hampumep: TpuroHoMmerpuueckue. Kiaccuueckuit

HOPAJIOK pacuéra, 6e3 yuéra CKOOOK U T.1I.

o K coxanenuto, HEKOTOpbIe JoAu cuuTarT, 4to Ha EI'D m I'MA MoxHO

IMOJIB30BATbCA TOJIBKO TAKHMMHU KaJIbKYJIITOpPAMHU. OTO HE TaK, HO JIY4lIC

TaKOW KaJbKYJSATOp, YEM HUKAKOTO.

e OTnuuuTenabHBIC YCTHhI. OIIHOCTpO‘IHBIﬁ zmcrmeﬁ, HCT KJIaBHIII

HaBuraiuu, 1-2*2 cuuraercs kak (1-2)*2 = -2,

[Tnoxoi1 BeIOOp. MoryT ucnons3oBathest HAa [ TA u EI'D. CkopocTs pacuéros
3HAYUTEIBHO HUKE, YEM Y COBPEMEHHBIX MHKEHEPHBIX (HAYUHBIX)
KAJIBKYJIATOPOB.

COBpEMEHHBIE MHKEHEPHBIE KAJIbKYJISITOPBI UJIN
COBPEMEHHBIC HAYUYHBIE KAJIbKYJIATOPBI

o Onu comepxar OONBIIMHCTBO HEOOXOIWMBIX (PYHKIIUNA, HEOOXOAMMBIX B

IIKOJIC U IICPBLIX KypCax BYy3a. HGKOTOpBI@ MOICIIN ITO3BOJIAIOT IIPOBOJIUTDH

CTATUCTUYECKUE PACU€Thl, pacu€Thl MO TUNEPOOTUUECKUM (YHKIIHIM,

BBIYMCJIICHUEC HHTCIrpaioB M }II/I(i)(l)epeHIII/IaJ'IOB, PCKHUMBI aHAIW3a H

rpaguuecKux penieHuil, onepanuu ¢ BEKTOpaMu U MaTpULIAMH U T.J.

o CkopocTh pPACUETOB YENOBEKA, CUUTAIOUIET0 HA TAKOM KaJbKYJSATOPE

ropasJio BhIIIE, a pabdoTa - npom3BoauTenbHee. OH COCYUTAET 3HAUYUTEILHO

OonbIne (MPOBEPEHO HA COOCTBEHHOM OIIBITE), YEM Ha MPOCTOM HAYyYHOM

(MH>)KEHEPHOM) KaJNbKYJISITOPE 3a TO K€ BpeMsa. byner MeHsblne OmmooK,

IMIOCKOJIbKY BBCACHHAA I/IH(bOpMaIII/IH BCCraa nepca BaMu, KakKk U pe3yJibTaT

pacuéra. IlpuymHa: MHTYUTUBHBIA MOPSIOK BBOAA HH(POPMALMH, PEXKUM

IIPaBKU U UCTOPHSI BBIYMCIIEHUM.

U HGKOTOpBIe MOJCIIN TaKUX KaJIbKYJATOPOB HMMCIOT BCTPOCHHYIO CHCTCMY

AL 9YUCJICHHOIO pPCHICHUA KBAJAPATHBIX H KY6I/I‘IGCKI/IX ypaBHeHI/Iﬁ u

YUCJIEHHOTO PELICHUSI CUCTEM JIMHEHHBIX YPAaBHEHUUN 110 3-X HEU3BECTHBIX.

OTH BO3MOXHOCTH — HEMHOI'O OI'paHNYUBAIOT IIPHUMCHCHUC JAHHBIX

KaJIbKYJISITOPOB B 00pa3oBaTeIbHOM cdepe, 0COOCHHO B HAYAJIbHBIX Klaccax

Ha YPOKaxX MaTE€MaTUKH.



« K COXaJICHUIO, HCKOTOPLBIC JIIOAW MHOI'IA ITYTAKOT UX C IIPOIrpaMMHUPYyCMbIMU

KAJIBKYJISITOpaMH. OJTO — OIIMOOYHOE MHEHHE. Takue KaabKyJISaTOPBI
paspemiensl Ha EI'D u [TA.
o OtnuuutenbHble YeThl: MHOTOCTPOUYHBIM aucmuied (00bIYHO — 2-X

CTPOYHBIN), KJIABUIIM HABUTAIMK (OOBIYHO — JBE JUISI PEIAKTUPOBAHMUS:
«BJIEBO», «BIIPABO» U ABE JJI1 HABUTAIIMU [0 UCTOPHHU PACUETOB «BBEPX»,

«BHU3»), HeT KJaaBumm [EXE], 1-2*2 = -3.

[IporpaMMupyemble KalbKYyJIITOPbI U rpauuecKue
KaJIbKYJIITOPbI

o IlporpamMmmupyembie KaJIBKyJIATOPHI JAIOT BO3MOXHOCTh BBOIUTH U
UCTIOJTHATH MPOTrpaMMBbl Mosib3oBaTens. [ paduueckue KanbKyasaTOPbl UMEIOT
rpaduyecKuil dKpaH, 4YTO MO3BOJISET OTOOpakaTh I'paduku (QYHKIUN WIIH
Jake BBIBOAUTH HAa OKpaH TNPOU3BOJIbHbIE pUCYHKH. COBpEeMEHHbIE
rpadudeckue KaJIbKYJISI TOPBI SIBJISTFOTCS OJTHOBPEMEHHO u
IPOrPaMMHUPYEMBIMU KalbKyJsiTOpaMu. X yke CI0KHO Ha3BaTh IMPOCTO
KabKYJISITOpaMH, OHH  OOJNbIIE  TOXOXH  HAa  MaTeMAaTHYECKUE
MUKPOKOMITBIOTEPHI.

o K coxanenuto, HEKOTOpBIC JIIOAM HE 3HAIOT, YTO HCIOJb30BAaHUE TaKHX
KalbKYJISITOPOB HA OHK3aMEHax 3alpemieHo. B T.4. 3ampemeHo ux
ucronb3oBars Ha EI'D

e  OTamuuTeNnbHBIC YEPTHI: OONBIION 3KpaH (y Tpa@UUIecKOro KaabKyJaaTopa) u

kHonka [EXE] unu [COM] BMeCTO NpUBBIYHON KHOIIKH [=] .



