T[JIABA 3

SAJAYN MATEMATHUYECKOI'O AHAJIU3A

3.1
UCITIOJIB3YEMBIE HHCTPYMEHTDLI MATHCAD

Ilpucrynasa x pemenunio B Mathcad 3agag MaTemaTnaeckoro aHaansa, Io-
3HAKOMMMCA C HHCTPYMEHTAMU, KOTOPHIE IPEJOCTABIAECT AJA 3TOr0 NAKET.
Kak onpefeauTs pyHKUMIO ¥ BHIYACIUTE €€ 3HaYeHUe, KaK IOCTPOUTH I'pa-
duk PYHKUUM, PENIMTL NPOCTENIee YpaBHeHNe, onucano B ria. . B aron
raase OyjJeT IOKa3aHO, KaK NOCTPOMTH rpaduky (HyHKLHUH, 33JaHHBIX B
NOJAPHBIX KOOPAMHATAX M B MapaMeTPHYecKOu (opMe, KaK BHIYKUCAUTH
npezena, MPOM3BOAHYIO, ONPEAENEeHHEIA W HEONPEAEICHHBIM HHTErPas, Hau-
TH pasjiokeHne QyHKOuH 0o ¢opmye Terwnopa n BLIMHCIUTE CYMMY PAAA.
3aMeTuM, YTO PacCMATPHBAIOTCA JMINL HekoTopuie dyuxkuum Mathcad,
OpeAHA3HAYEHHLIE A PEIIeHUA 33134 AHAIN3a, M HE 00CYXJAaITCA BO3-
MOXHOCTY IPOrPAMMHPOBAaHMSA B [IaKETe.

Kax oTmevanock paHee, 60abIMHCTBO BerymcireHun B Mathcad mox-
HO BBINOJAHUTH TPEMA CHOCOOaMH: MCHOJIB3YA COOTBETCTBYIOLIEE MEHIO, C
IIOMOIIBIO TMAHEJeH MWHCTPYMEHTOB miam obpaiieHuMeM K dyHknuu. I[Ipen-
MOJAraeTCa, YTO IPeABAPUTENBHO B MeHI0 Math ycTasHoBI€HBI peXumbl
ABTOMATHYECKMX BBIIHCACHUM M O0TOOpAaXEHHUA PE3YJbTATOB CHMBOJIbHBLIX
BBIMMCJIEHN 1O M'OPU3OHTAMM.

Onpenenenne pynxkuuii u nocrpoeHne rpaguKoB

Jlnsa Toro 9To6HI ONpeAeauT: GYHKIMIO OHON IEPEMEHHOM, BBETUTE C KJIa-
BUATY DI IMA QYHKIUHK C ApIYMEHTOM B KPYTJIBIX CKOOKaxX, 3HaK DPAaBEHCTBA
(oH GyzeT oTo6GpaxeH B paboveM JOKYMEHTE KaX 3HAK NPUCBAUBAHUA 7 :="")
M CIpaBa OT HEr0 — BBIPAXKEHWE I8 BHIMACAEHUA PyHKuumu. B sanuc:
BBIPAXKEHUA AJIA GYHKIMU MOXKHO MCIONBL30BATH 3HAKM (MMEHA) 3JEeMEHTAp-
HBIX PYHKUAH, BBOAA UX C KIABHATYPHI WIX BCTABIAA B paOOYMH JOKYMEHT
¢dyrexuuio, BriGparnyio m3 cnucka Function (Pyukumna) B Meno Insert
(BcraBka) (puc. 3.1).

IIpun BBOJE BHIDAXEHUA Hepe3 MEHI0 YCTAHOBUTE KYpPCOP B HYXHOM
MO3MIUY, IueakHUTe no cTpoke Function B menio Insert, swibepute ¢
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Puc. 3.1. Bua mento Insert u oxna gmanora o CmMCKOM BCTPOEHHBIX (yHKIMA

MOMOUIBIO CTPENTOK HPOKPYTKHA MMA HYXHOW GMYHKIMM U INEJKHUTE I10
Kuom{e] Inseit |

Bripaxenue MOXHO BBOAUTL TAKX€ C IMOMOLILI0 KHOIOK NAHEIM WH-
crpymenToB Arithmetic (Kanskyaarop) (puc. 3.2), koTopas oTKpbIBaeT-

—

CA UIEIYIKOM IIO0 KHOIIKE (8| B [TaHEJI MaTeMaTHYeCKuX HHCTPYMEHTOB.

Puc. 3.2. Ilanears vHCTPYMEHTOB 414 BBOJA NPOCTEMIIKX BhHIPaXeHUMU

[as Toro 4To0BI BCTABUTHL B BHIPAXEHHME MMA WIH CMMBOJ (DYHKIINM
U3 MaHeId, YCTAHOBATE KYyPCOD B HYXHOM NO3UINY, MIEIKHUTE II0 KHOIKE
B IaHeJHM ¥ BBEJHUTE B NOMEYEHHbIX NO3MIUAX apryMEHTHI M IapaMeTphl
¢yuknuu. [lockoarbky B MaTeMaTWHeCKOM aHaimu3e Aad 0603HATEHUS
IIePEMEHHBIX 4aCTO0 UCIOJAb3YIOTCA OYKBBI Ipe4eCKoro aiadaBuTa, B IAHETN
MaTeMaTUIeCKUX MHCTPYMEHTOB e€CThb KHOIKA , IETI0K 11O KOTOPOU
OTKpPBIBACT MaHeNdb rpevyeckoro aadasurTa. o Toro 49Tobel BCTABUTH
6yKBY B BBIDAXKCHHUE, YCTAHOBUTE KYPCOP B HYXHOW MO3UUMM U LIEIKHUTE
0 KHOMKE C HYXHOU OyKBOW.



150 I'naBa 3. 3agadm MATEMATHYIECKOro aHANH3a

H71006bl BBIMMCAUTL 3H3UEHHE (PYHKIMM B TOUKE, BBEAUTE B Pabovun
JOKYMEHT C KJIaBHATYpHl MMA QYHKIUH, yKaXHTe B CKOOKax 3HadYeHHe
apryMeHTAa, BBIASNUTE BBIpAXKEHUEe, BREIUTE 3HAK PABEHCTBA" U IUEIKHUTE
110 CBOHOJHOMY MeCTy B pabodeM JOKYMEHTe.

Ipumep 1. Onpegenenne pynxmuy f(t) = 2tsnBt-1)

cjaeHue 3HavcHUN GPYyHKIMHM B To49Kax £t =1 u t = 2.
PhparmenT pabouero gokymenta Mathcad ¢ cooTBeTcTByOIIMMU BhI-
YUCICHUAMY IPUBENEH HUXE.

— arctg % Boiun-

f(1) = 2"t _ atan .:_ f(1) =1.093 t=2 f(t) = 0.199

WxcrpymenTsl gna mocrpoenus rpadukos 3 Mathead gocrynub B ma-
meau uacTpyMenToB Graph ([paduku), koTopas OTKPEIBAETCA WETIKOM
MO KHOITKE @ B TMAHETW MAaTEMATUYECKMX WHCTPYMEHTOB, Yepe3 MEHIO
Graph — B meno Insert (puc. 3.3).

Puc. 3.3. Bujg MeHio ¥ maHeau MHCTPYMEHTOB AJIA MOCTPOEHHUA I'DAaGUKOB

[IpaBmra paboTHl ¢ MEHIO W KHOIOYHOM NAHEIBLIO MPHU [NOCTPOEHUN
rpaMKOB TAaKHe Xe, KaK U NpH onpefencHuud (QYHKIAU, — UIEIKHATE
no pabo4eMy [AOKYMEHTY M IO COOTBETCTBYIOUIEM CTPOKE B MEHIO HIN-
o KHOIKE B naHead. MOXHO mOCTpouTh rpaduk GyHKIuYW, 3aSaHHOR B
AEKapTOBBLIX KOODAUHATAX WIM B NapaMeTpHuecKon ¢popMe (MyHKT MEHIO

*Ws puc. 3.2 BUAHO, YTO 3HAK PABEHCTBA M 3HAK IIPHCBAMBAHUA MOXHO BBECTH
LIESYKOM 110 COOTBETCTBYIOIIEH KHOIKE B MAHEIN KaIbKYyJIATODPA.
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X-Y Plot wmn xvonka |Z)), a Takxe rpadux GyHKUHM, 3aJaHHOH B

noaApHLIX KoopauHaTax (nyHkT meHio Polar Plot wiu kHonka @ ).
[lnsa nocTpoeHus rpaduKoB GYHKIUH, 3aJaHHOM B JEKAPTOBHIX KOOP-
IMHATAX, HMEJIKHUTE N0 pabodeMy AOKYMeHTY, o NyHKTY MeHIO X-Y Plot

(wiM IO KHOIIKE g ); B paboyeM JOKYMEHTE OTKPOETCA OKHO MOCTPOEHUA
rpadukoB. BBeauTe B IOMedYeHHOM MO3MIUHU BO3JE OCH abCcuMCC MMA ap-
ryMeHTa, a B INO3MUMM BO3JIE OCH OPAMHAT — HMA PYHKINU U UIEIKHUTE
no pabodeMy JOKYMEHTY BHe OKHA rpacdukos. Eciu HYXHO NOCTPOUTH Of-
HOBPEMEHHO rpad¥Ky HECKONBKHUX (PYHKIUMM, BBEAUTE, PA3AEaidd 3AIATOH,
X MMEHa B IO3MIMM BO3Je ocH abcmucc. BMecTo mMeHM (pyHKIINH MOXHO
BBECTH BBLIDAXEHME 1A ee BhlvuciaeHusa. [lapameTpsl m3obpaxeHus (LBeT
¥ TOJIUMHA JUHUAN, KOOPAKHATHAA CETKa, PA3METKA OCEH, HAJMUCH Ha I'pa-
¢duKax ¥ Ap.) NPOILIE BCEIO M3IMEHUTE, IEAKHYB JIBaX Bl TI0 OO Tpaduxa
¥ yCTaHOBUB HACTPOWKM B COOTBETCTBYIOIIMX OKHAX AMAJOTA.

Ilpamep 2. TIlocrpoenume rpadmkos pyukuun f(z) =z +sinz n
g(z) = zsinz.

Pparmen paboyero gokymenTa Mathcad ¢ onpegenenuamn pynkoun
U UX rpadUKaMu IPHABEJEH HUXKE.

f(x) = x +sin(x)

-10 4

X

Bupg oxoH gmaniora HaCTPOMKM IapaMeTpoB I'padUKOB NPHUBEACH Ha
puc. 3.4. '

['pacdhuky pyHKIMHA, 33JaHHBIX B NapaMeTPUYecKon popme, CTPOATCA
agajaoruyHo. (OTaMyMe COCTOMT B TOM, YTO B NO3ULIMAX APTYMEHTA, M
OYHKIMY BBOAATCA BLHIDAXKEHUA WIM MMEH3 COOTBETCTBYIOWMX (DYHKUUH
napaMeTpa.

IIpumep 3. IlocTpoenue kpuBOM, 3aJaHHOM B NapaMeTPHUYECKOM
dopMe BBHIpAXKECHUAMM:

t? _t(1-1¢%)

TTiye YT e
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dparmenT pabouero gokymenTa Mathcad ¢ onpenenernavu byHKIUM 1
ux rpacduxkaMu npusejer Huxe. I[peacraBrena kpusas dysHkun y = y(x),
KOODAMHATHI KAaXAOM TOYKHM (Z,%y) KOTODOM BEIMMCIEHBI KaK (PYHKIUU

napamerpa t: (z,y) = (z(t), y(t)).

£ t(1-1)

X{t) = — yt]::___
o 1+¢ ( 1+¢

4

2
vt
— u] 0.5 1

)

-4

x(1)

‘oimatling Cunreatly Selected XY Plot ! Formatting Cunently Selected X-Y Plat

Formatling Currently Selccted XY Plot

Puc. 3.4. Oxna aunanora HaCTPOMKYM mMapaMeTpOB rpadHKOB
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—

IIpumep 4. IlocTpoenue nemuuckaTer Beprymm r = 3+/2cos 2¢. Huxe
npuseger pabouuin gokymenT Mathcad ¢ mzobpaxenuem reMHMCKATEL

ﬁ-
r($) = 32 cos(2-¢)

4) >

Nna nocTpoenus rpadurka GYHKIUHA, 33JaHHOM B IOAAPHBIX KOODAH-
HaTax, HeJKHuTe 110 pabodyeMy HOKyMeHTY, o nyHKTy MmeHio Polar Plot
(wau 110 KHOIIKE @) — B paboieM JOKYMEHTE OTKPOeTCA OKHO IIOCTpOe-
HuA rpadukoB. BeexuTe B MOMedYeHHBIX NMO3MIMUAX UMA APrYMEHTA U UMA

JY BbIPaXKeHue Mad (PYHKIUH, YCTAHOBUTE B OKHAX NHUAJOra, KaK U B Ipe-
AbLIYIIAX IpUMepax, mapaMeTphbl n300paKeHnsa U MEJKHUTE 10 pabodeMmy
JIOKYMEHTY BHe IIOJA I'PaduKOB.

Beruuc/ieHue npeeion

BoabmIMHCTBO MHCTPYMEHTOB [/ PELIeHUs 334249 MATEMaTHYIECKOTO aHa-
musza B Mathcad cobpano B manenu Calculus (Ananus), KOTOpas OTKpHI-

[[d
BAETCA MIETIKOM II0 KHOIIKE Uas”el B [TAHEJU MATEeMAaTUIeCKUX UHCTPYMEHTOB.
Bua nameau npuBegen Ha puc. 3.5.

A

Puc. 3.5. I[laneas nrcTpymenToB Calculus

TpH HMXHME KHOIIKM B IIaHEJIHM IIpeAHa3HAYeHbl MJA BBIYHUCJICHHUA IIDE-

lim

neaoB. KHoOmMKOH |53 | B pabotuy JOKYMEHT BCTABIAETCA OIEPATOpP BBIYH-

lim

CIEeHNA Npejeta (PyHKUMN B TOYMKe WIN HA 6ECKOHEYHOCTH, KHOIIKAMH |>i*| 1

|$’3'=‘-l — ONEePaTOPhl BBIYUCIEHUA OJHOCTOPOHHUX IPEeIOB COOTBETCTBEHHO
ClipaBa M ClIeBa.
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[Jdasa Toro 9To6bI BEIMUCAATE NPEACT, MIETKHUTE 0 CBOOOJHOMY MECTY
B pafoyeM JOKyMeHTe, 3aTeM IIEIKHUTE II0 HyXHOW KHOIKE, BBEJUTE C
KJIABHATYDHI B IOMEYEHHBIX NMO3ULUAX UMA WM BLIPAXKEHUE MONPEACIbHON
GYHKIUM U NPENeNbHOM TOYKHW, BBICIUTE BCE BBHIPAKEHUE M IICIKHUTE
no crpoke Symbolically B nyskTe Evaluate B meno Symbolics (win
HaXXMUTE Ha KIaBHaType KoMOuHanwmio kiaapum <Shift>+<F9>).

IIpumep 5. BrruucaeHue npegenos

\/:1:+ z+ T ) X
lim ; lim e=, lim e=.

T—+00 v 41 z—+0 z——0

Ha puc. 3.6 npuseaer euj okHa Mathcad ¢ BeraucaeHHbIMK NIpEgenaMu
M CO BCEMH HCIOJIb30BAHHBIMHU B pab0Te MEHIO M NaHEAAMHU.

Mathc ad Protessional - [Untitted: 1}

Puc. 3.6. Brriucaenue npegenos

Ykasanue. YcranopuTe pexuM aBTOMATHYECKUX BHIMUCICHUH M PEXUM 0TOOpPa-
XEHHUA Pe3yJbTATOB CMMBOJILHBIX BBIYMCJIECHHMM 10 ropusoHTamu. J[iag BBOoga cumsoaa
KBaJPaTHOrO KODHA H JKCIOHEHTHI WCIOAL3YHMTE NaHeNb Kadbkyasropa. I[lpu Bblum-
CJIEHMH NpPegeIoB MOCAe 0BATEILHOCTEH ONPENEIANTE INEMEHT NOCAeJ0BATENbHOCTH KaK
GYHKIUIO HOMEpa JJIEMEHTa ¥ BHINMCIANTE Npeaes Ha 6eCKOHEYHOCTH.

JuddepenunpoBanue

Bripaxenue masa npomsBogHon ¢dyHkmum B Mathcad MoxHO HauTH AByMA
cnocobamu: ¢ momombio naHeau wHCTpyMenToB Calculus u vepes. Menio
CUMBOJBHBIX onepauuu Symbolics.

YT00B HAXTH NPOU3BOAHYIO, MIEIKHUTE 11O CBOOOJHOMY MeCTy B pabo-

yeM AOKyMeHTe, meikHuTe B naHenm Calculus nmo kxHomke | 3= |, BBeaUTE
¢ KJABUATYPHI B MIOMEYEHHBIX NMO3UIUAX MMA WIN BBEIPaKEHUE QPYHKIMHA U
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aDIYMEHTA, 3aKIIOYATE BCE BLIPAXKEHWE B BBIAEIAONIYI0 DAMKY W LICAKHH-
Té no crpoxe Symbolically B nyakre Evaluate B mexnio Symbolics (mam
HaXMUTE Ha KIaBuaType kombuHanuio xiasum <Shift>+<F9>). Moxno
[OCTYIMTb UHAYE! BLILEIUTH BHIPAXKEHUE JIIA NPOM3BOAHOM U UEIKHYTH B

» =) .
TIAHEIH 110 KHOIIKE . [Ipy BEIYMCIEHNH TPOU3BOIHBIX BHICUINX

4"
nopAAKOB HICTKHHATE 10 KHOIIKE |« |, BBEJUTE B I[IOMEYECHHBIX TIO3NIMUAX BbI-

paxeH¥e 1A GYHKIUE, UMA apIYMEHTa 1 IOPAIOK IPOU3BOJHOM, & aTblile
NEeUCTBYATE TAK XKe, KAK IIPY BLITUCICHUM IIPOX3BOJHOM IIEPBOr0 HOPALKA.

st Toro 4To6bl HAWTH IPOU3BOAHYIO C IIOMOIUBIO MEHIO, BBEIUTE
B pabO4uii JOKYMEHT BBIDAXKEHME JIA (DYHKINH, BBIJEIUTE aPIyMEHT U
meakuuTe 1o crpoke Differentiate B mynkre Variable menio Symbolics
(puc. 3.7).

Puc. 3.7. CumBoabuoe audcdepeHuupoBanue B MeHI0O Symbolics

IIpumep 6. Boruucaenve npoussogunx (z) u (z%)".

Huxe npusenen ¢gpparmesnT pabodero noxkymenra Mathcad ¢ Brramcae-
HUEeM [POU3BOJTHOU.

2 x
4 ¥ (In(x) +1) LIV - (In(x) + 1)+ 2

dx d x2 X

YxazaHue. YCTaHOBUTE PeXMUM O0TOOpPAKEHUA pe3yJbTATOB CMMBONBHBIX BBIYM-
CICHUM 110 I'OPU3OHTAIM U BBIYMCINTE NPOU3BOAHYIO, UCcnoap3ya nanens Calculus.
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HurerpupoBanue

CuMBoOIBbHOE BHIYMCAECHHE HeonpegeaeHHoro narerpata B Mathcad moxuo
BBLINOJHUTH ABYMA CIOCOGaMH: € IOMOIIbIO naHend uacTpymenTos Calcu-
lus u 9epe3 MeHIO CHMBOJABHBIX onepanuy Symbolics.

s Toro 4To6h HANTH HEONPEJEJeEHBIA NHTETPA, IEIKHUTE IO CBO-
6omHOMY MecTy B pafodeM AoKyMeHTe, 3areM B maHenu Calculus — no

KHOIKe | | |, BBeAMTE C KIABHATYDHI B IIOMEYEHHBIX MO3MUMAX BEIPAXKEHUE
A1d (PYHKIMH M UMA IEepeMEHHOM MHTErPUDOBAaHMA, 3aKJIIOYUTE BCE BhI-
paKeHue B BEIJEIAIOUIYIO PaMKy M UIEIKHHUTE 10 cTpoke Symbolically
B nyukTe Evaluate B menio Symbolics (u1m HaxmuTe Ha KJIaBHAType
komOuHanmo kiaemy <Shift>+<F9>). OnpegeneHHrl WHTErpanx BbIYA-

CIAETCA AHAJOTMYHO: INEAKHATE NO KHOMKE | L |, BBEIUTE B IOMEYEHHBIX
HO3MLIMAX BHIpaXeHue Maa PYHKIMM, MMA NepeMEeHHOM MHTEerpPUPOBAHUA U
NpeJeas! MHTETPAPOBAHNA, & AAJIbIIE AEHCTBYHTE TaK Xe, KAK NPY BhIYA-
CJIEHMU HEOIpeJeJeHHOr0 UHTEerpaJa.

Mg Toro 4Tobbl HAMTH HEOUPEAEIeHHBI MHTErPAl C IOMOIIBIO MEHIO,
BBEAUTE B pabouril JOKYMEHT BHIDAXKEHUE AJA MHTETPHPYEMOH (PyHKIUM,
BBIJ€JIUTE IEPEMEHHYIO0 MHTErPHPOBAHMA U IeTKHUTE 10 cTpoke Integrate
B nmyHKTe Variable menio Symbolics.

IIpumep 7. Brrumciaenue mHTErpaios

w/2

1 1
[ [
1+ cosz 1+ cosz

0

Huxe npusenen ¢pparment pabogero goxymenTa Mathcad ¢ coorser-
CTBYIOIIMMU BEIYUCICHUAMHA.

1 1
- 1 1
1 + cos(Xx) ta“(z x) 1 + cos(x) dx tan(i'x)
Bl
2 1
1 + cos(x)
.'u

Ykxazarue. YCTaHOBHTE DeXMM OTOOpaXeHWA PE3YJAbTATOB BLIMMCAEHMH IO
POPM30OHTAIM, BBIYMCINTE HEONPEAEeJeHHBIA HMHTErpalt, MCMOIb3YA CHAdalna MEHIO, a
saTtem nanenrs Calculus. BruncruTe onpegereHHuM MHTerpal, MUCHOAL3YA IMAHETD
Calculus.
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CyMMHPOBaHHE PAIOB

CUMBOJIbHOE BBLIYUCJIEHNE KOHEYHBRIX CYMM M CYMM CXOAAIIMXCA PAJOB B
Mathcad BrimonsseTcs ¢ nmoMombio naseau rHCTpyMeHTOB Calculus.
Ilna Toro 9ro6sl BEIMUCIATL CYMMY, WIEAKHATE 110 CBOGOIHOMY MECTY

B paboYeM JOKYMEHTe, 3aTeM — IO KHOmKe |s | B mamemu Calculus,
BBEJUTE C KIABUATYPHEI B IOMEYEHHBIX O3UIUAX BRIPAXEHUE A QYHKIKM,
¥UMs MHAEKCAa CYMMHPOBAHUA, €ro IEPBOE M IOCTeAHee 3IHAaYeHHs (s
PAAOB BBEJUTE B Ka4eCTBe MOCIEAHEr'0 3HAYEHHS CHMBOJA 6ECKOHEYHOCTH,
INEJAKHYB II0 KHOIKE C CHUMBOJOM OO B TOM XK€ MaHEIH), 3aKJIYATE BCE
BLIpaXEHWe B BHIJEIAIOUIYIO PAMKY M IIEJKHHTE no cTpoke Symbolically
B nyukTe Evaluate B menio Symbolics (miz maxmure Ha krasuaType
kombunauuo kaaBum <Shift>+<F9>). [Ina Toro 9Tobnl moay4uTs
BLIYMCJICHHOE 3HAYEeHHUE B JeCATUYHOM $HOpMaTe, BLIACIUTE €ro, WEeIKHATE
B TOM ke MeHIo 1o crpoke Floating Point u BeeguTe B 0okHe guaiora
TpebyeMoe YUCIO JeCATUYIHLIX 3HAKOB. MOXHO Cpa3y HmONy4YMThL 3HAYEHUE
CYMMBI B IeCATHYHOM (pOopMaTe, ecld LIETKHYTh BMecTo Symbolically no
crpoke Floating Point.

IIpumep 8. DBroiunuciaeHue 9aCTHYHBEIX CYMM PAZa M CYMMHPOBAHUE

pAaaoB
oo

1 .z
— u —.
2o D
=0 ! ne0 .

Huxe npusesen ¢pparmenT pabouero noxymenTa Mathcad ¢ Brrancae-
HUEM CyMM PAOB.

Z exp(x) Z _1.i exp{1) exp(1) =2.718
5 1 . 10
63 1
— _ 2.717 — 2.718
Z n! 60 Z n!
n=10 n=10

Yka3aHue. YCTAHOBHTE DEXHM OTOGDaXEHHA PE3yAbTATOB CHUMBOJLHEIX BhI-
YUCAEHMH 110 FOPU3OHTAIM, BRIYUCINTE CYMMY PAJA, 3HAYEHME DKCIIOHEHTH!, 3HAYeHUe
YaCTHYHOM CyMMBI (CYMMBI NEPBBIX LIECTH WIEHOB PAJa) M NpeobpasyWTe ero B geca-
TUYHBIA (POPMAT; BEIMUCIATE 3HAYEHNE BTOPOH YaCTUIHOM CYMMEI CPa3y B AECATHYHOM
bopmaTe {(cM. pasg. 1.3).

Paznoxenue gpyHxuii mo popmy.e Teitnopa

B Mathcad MoxHO HauTu pasnoxenue ¢pyHxuuu no ¢opmyrne Termmopa B
OKpecTHOCTH M1000¥M TOYKK u3 obaacTd onpegenenus dyekmun. Crerars
9TO MOXHO 4Yepe3 MEHIO CHMBOJIbHBLIX BRIMHCIEHUM WIN C IIOMOIIBLIO MAHEIR



158 I'nasa 3. 3a7a498 MaTeMaTHYECKOro AHAIN3E,

Symbolic Keyword (Knroueskie ciopa CUMBOILEBIX Oniepanuin)*, KoTopas

OTKPBLIBAETCA ILETIKOM IO KHOIIKE B NaHEJ MaTeMaTeMaTHIeCKUX
uECTpyMenTOB (prC. 3.8).

Puc. 3.8. Ilanens CUMBOJBHBIX OIEpaLum

Ilpu paboTe 4epe3 MeHIO BBeAUTE (PYHKIWIO, BLIACIUTE NEPEMEHHYIO,
meakauTe o crpoke Expand to Series (Pasnoxenue B pafg) B myuxre
Variable (Ilepemennas) menro Symbolics, BBeguTe B OKHE [JUAJIOTA
(puc. 3.9) cTeneHb CTAPIIETO “WIEHA B PA3NOXKEHUY U IUEIKHUTE 10 KHOIKE

.

Expand to Senes

Puc. 3.9. Méuo u oxHO guamora pasnoxeHus no dopmyre Tenmmopa ¢pyHkimy cosz

ITpu pabore ¢ maseabl0 CHMBOJIBHBIX ONEPAIAN HMIETKHUTE CHAYANA IO
cBoboHOMY MeCTy B pabodYeM AOKyMEHTE, 3aTeM — IO KHOIKEe | series |
BBEJUTE Ilepe] KJIIOYEBLIM CJIOBOM Series BHIpaxXeHWe iad MYHKEUAH, 3
IOCHE KJIYEBOr'0 CJIOBa — MM  IEPEMEHHOM M TOYKY, B OKPECTHOCTH
KOTODOM CTPOUATCA PA3NOXKEHHE, MIEIKHUTEe B pabodeM MTOKYMEHTE BHE
BLIZICAIOMIEN PAMKH.

"Ity naxenb 6yJeM HA3LIBATD NGHEALK) CUMEOALHLIT OTLEPAYUL.
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e

[Ipu paGore ¢ MeHIO B pafoyeM JOKyMeHTE OTOOPaXaeTci COOTBET-
CTBYIOIEE PA3JIOKEHNE C OCTATOYHEIM WIeHOM B popme Ileano, mpu paGore
¢ TAHEIbIO KIHYEBBIX (OB — TOALKO MHOrowIeH Ternopa (4acTu4YHAA CyM-
ma paga Temrtopa).

IMIpumep 9. Pasnoxenwe dbyEKumu cosz no ¢opmyre Teuropa B
OKPECTHOCTH HyJA U B OKPECTHOCTHU TOYKH T = /2.

Huxe npuseneH ¢pparmMenT pabodero moxkymeHra Mathcad ¢ coorser-
CTBYIOIIMMHM BBIYACIERMAMH,

cos{ x) series, x=0 —> 1 - 1~x2 + l-x‘
2 24

, n 11 ( 1 V¥ 1 1\
cos(x) series, x=— > -X+_ X+ |X- K| - ——|X- %
2 2 6 2 120. 2
cos( X) 1—1-x2+_1_-x4+0(xs)
2 24

Ykasanue. YCTaHOBATE DEXMUM OTOGDAXEHHA PE3yILTATOB CHMBOIbHEIX BEITH-
CJIEHUM 110 TOPU3OHTAIN ¥ HAMAKMTE PA3JOXKEHHE B OKPECTHOCTH HYJIA, MCHOAB3YA TAHEIb
CHMBOJBHBIX ONepaimy. AHAJIOIMYHO HAWJHTE PAl/OXEHHe B OKPECTHOCTH TOYKH 7/2.
Wcnoapaya MeHIO CHMBOJBHBLIX ONEPAlyM, HAMAUTE PA3N0KEHKE A0 IIECTON CTENEHH.

3.2
CXOIUMOCTH YUCJIOBBIX IIOCJIEJAOBATEJILHOCTEX

llocaedosameavrnocmsy {an} — 9T0 PyHKUMA, 3aJaHHAA HA MHOXECTBE
HaTypalpHbix umcel N = {1,2,...}. Yucao a HadmBaeTcs npedeson
nocaedosameavrocmu {an}, ecan aua mo060ro MOJOXUTENLHOIO YHCIAA €,
KakK ObI MaJI0 OHO HYU OBLIO, CYLIECTBYET TAKOM HOMep /N, 9TO AJd BCEX
¢ Homepamu 7. > N cOpaBeiadBO HEPABEHCTBO |an - a| <E.

HepaBeHCTBO |a, — a| < €, 3KBMBAJCHTHOE HEPABEHCTBY a — € < G <
< a + ¢, o3”Hadaer, 4T0 ZAg aiboro € > 0 Bce a, ¢ HOMepamu n > N
PacCnoNOXEHBI MEXJYy a— € U a + €. ‘

[TocnenoraTenbHOCTD, IpEAE] KOTOPOX — YHUCIO G, HA3LIBAETCA CLOOA-

wetics, u ee npegea obosHaqaior lim a, = a.
) n—od

Eciv #306pasuTh 2I€MEHTHI TOCIEJOBATEILHOCTH G Ha IUIOCKOCTH
TOYKaMM C KOOpAHHATaMu (7, a,), TO HEPABEHCTBA @ — £ < an < G + €
03HAYAIT, YTO BCEe TOYKHU (7, Gy ) C HOMepaMu 7 > N PacHoIOXKeHbl MeX 1y
napa/ieIbHEIMA OCH a0CUMCC TIPAMBIMEM @ — € B @ + €.



